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KJRJSU 

Geologia men mineralogia maqsattarb 

Geo Io g i a -- grek sezj; Cliazaqcaoia audaroianda <;er turalb, anh
Olhraq aitq anda, sj zdjn, planetamhzdh qaptap t11r0Jan qatth qasbq turalb 
OJ.blhm degen sez solbp CbOJ.adh. 

<::erdjn ye qa BbOJ.h Boladh: at mo s f e r a, g id r o sf er a c;ana 
1 it o sf e r a (qatth qashq). Geologtht1 zertteitjnj - osb sonOJ.h qasat. 

Geolog lito sferanbn qurhlbshn, litosferanh qurasthrhp tilrqan tau 
<;hnhstarhnhq sostavhn c;ana <;erdjn jcj men BPtjnde BOlbp tilrathn 
protses terdj zertieidj. Onbn ystj ne geolog, geologlalhq cegjndj ler
djn tyrlj Belgj lerjne qarap c;ana c;er qasattarbnda tas hlathn c;andjk
ter men e sjmdjkterdjn tasqa ainalqan qaldhqtarbna qarap, C::erdj n 
1;ana onhn orga nikalbq dyniesjnjn etkendegjsjn anhqtaidb. 

8z aldb11 a qoi blOJ.an maselelerdj cecu ycjn, geologia tyrlj ke 
mekcj dissiplin alarOJa (fanderge) syienedj. O!ardbn jcjnde Bj zdjn 
a tap ketetjnjmjz mhn alar: pa I e on to Io g i a-eljp Bjtken organikalhq 
dyni e11j zertteitjn otblhm, miner a Io g i a- litosfera sostavbna kjretjn 
c;aral blhs elementterj men ximia lbQ qosblbstardh zertteitjn OJ blbrn 
\:ana pe tr ogra fia- minera ldar quramasbnan turatbn c;ana <;er 
qa hOJhnda qalbn qasa ttar quralthn tau <;h nhstarh turasbnda OJh O!hlhm 

W I kj tap- geoloa ialhq dissiplina lardhn en man,hzdh ekcujnjn 
s jrj ktjrjlgenj ; olar: mineral ogia men geologianhn, ezj. 

Petrografia nh al saq, sul kj ta pta ol qhlhmnh n, elementar malj 
metterj tyrlj tau <; bnbstarhn qurastbruCh geologialhq protsesterm en 
s ailanhSihrblbp Beq ledj. Paleontologia OJ Llhmh llhI\ elementterj kur s
tj11 ycjncj sel jmjnde keltjrjledj ; BUI se!J m c; er tariXbna (tarixi geo 
logia01a) arnaI01an. 

Geologianhn, praktika c;e njnde de, teoria c;enjnde de r.ianj ete 
zor. Osh kynde geologianhn, tyge ldei ezj Bolsh n, onhn, <;eke ta rau 
larh s olshn , endj rjs tjk mjndetterge erek ce ken,jl aud arhp otbf. 

Geologialhq sjljmder s jzge c;er qoinond aOJb min era l cikj zatbnhn 
kep tyrlerjn taubp aluo1a c;ardemdesed j. 01 cikj zatta r: metaldar, 
otbnda r, ximia enerlj kasjs jnj n, materia ldarh, mineraldhq <;er tbn,ait
QbC zattar, qiirblbs materialdarb taOJ.h s asqalar. 

Qandai eldjn de s olshn caruacblbq tjrcjl jgj, onbn, cikj zatthq sa
zasb Bolatb n, c;er qoinbndao1b kenderjmen yzd jks jz s ailanbSth s olad h. 

Geologianbt1 prakti kalbq man,hzb, asFese sjzdjn eljmjzde - sot· 
sializm njn c;enjp Cbqqan eljnde - kyctj Boladb. Bjzdj n, sotsiali stjk 
caruacblbOJhmhz rnineraldhq cikj zattbn, tolbp c;atqan tyrlerj n, qazjr 
de kep kerek Qblbp othf, kelecekte de kep kerek qhladb. 
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Bjzdjn. partia men sovet ykmetjnjn geologiaoia qalai qaraitbnbn. 
njzdjn. kesemderjmjz 1937- c;. SSSR-da Bo loran XVII Qalqara lhq geo
logialhq kongreste aitqand b. 

Osb kongreste Molotov c;oldas Bhlai degen edj: 
,,Ykmet pen Sove:~ eljnjn. en.Bekcj Buqarash geologlanb ... ete c;o

otarh BaOJalaidb, eitkenj oi - qalqtbn. tjrcjljk myddesjmen, ;:>srese, 
thothZ Bailanbsqan fil h Olhlhm. 

Bjzdjn c;aordailarbmhzda, sotstalizm eljnde c;er qoimnda OJh Bai!hq 
Bailardjkj-kapitDli sterdjkj emes, qalqthn ezjnjkj; c;erdjn sanshz kep 
BailbOihn qhlhm qhzmetkerlerj e11Bekcjler myddesj ycjn zerttep Bjledj 
c;ana ol Bailbq tygeljmen solardhn, qolhnda Boladb. 

Sondbqtan sjzdjn Kongresjnjzdjn c;umhstarbna Bjzdjn eljmjzdjn 
eflsekcjlerjnjn ete kenjl Bel jp qaraoranb tysjnjktj de. 

Sondbqtan da Bjzdjn eljmjzde OJblbmdardbn. damuhna , c;eke al
otanda, ;:isrese, geologia siaqtb OJblbmnbn damubna qolailb i;a01 da ilar 
tUOJ.bZhlbp othf. Sovetter Soiuzhnda geologlanhn. damub ycjn tuOJ.b· 
ZblOJ.an aul c; aOJdailardbn Bt1dan ke1 jn BUrhnothdan da qolailb Bolathn· 
dbOJ.bna men sendjre alamhn". 

Geologia <;enjnde, paidalh qazhndhlardhn zapashn anbqtau c;enjn
~e osbndai qam c;eudjn ntiti c;esjnjn qandai BOlOJandhOlb turasbnda sol 
kongreste akademik GuBkin mhnanb aittb: 

,,~evolutsladan Blirhn patca Reseijnde temjr zapasb 2 milllard
tonna dep esepteljnetjn edj. Qazjr c;ooiarqh kategorlalardhn zapash 
IO milfJard tonna BOlbp otM; eger Kurski magnittjk anomalianh 
esepke ~lsaq, onda au! zapas 200 milliard to rma BO!bp CbOJadb. Bill 
aykjl d'ljnie temjr Bailh0\bfibl1. 50%-Jnen artr:,q. 1913-c;. Kanadada 
Boloian qalqaralhq kongreste patca Reseijndegj kemjr zapasb 230 
milllaHJ tonna dep eseptelgen edj; osh kynde Bjzdjn Sovetter So· 
luzbnd~Olb kemjr zapasb 1500 milliard tonna BOlbp otH. Patca Re· 
seijnjn munai qoc;alarh tert aq munai audancasbnda otMqan edj; olar 
<;erjmj~ge ecBjr jzdeu, zertteu <; t1 mhstarhn c;yrgjZBegen edj c;ana j s 
<;yzjnde c;erjmjzdegj milnai BailhOJ.b turasbnda tyk te Bjlmeltjn eaj . 
Osb kynde Sovetter Soiuzbnhn munai BailbOJh - 6800 million tonna, 
iaorni aykjl dyniedegj munai BailhOJb DbrJ. c;artbsbnan arthq. Bu l miinai 
zapash c;enjnen SSSR c;er <;yzjnde Bjrjncj orhnda ekenjn kersetedj. 

- Osbndai ete ylken taabstar c;enjnde Bj z kjmge mjndettj
mjz? - dep silradb da, c;. GuBkin Bykjl zaldbn qol capalaqtauhmen 
Bblai dep c;auap Berdj: 

- Bjzdjn danbcpan stivet ykmetjmjzge, Ulb kommunistjk partia
IlbrJ. saschlhOlhna mjndettjmjz. OJ.blbmdb ilihmdasthrOJan , OJ blhmn bn 
damuhn Bjz ezjmjzdjn. taBhstarbmhzqa maqtanamhz dep aitu OJa prn
vombz aolorandai dengeige c;etkjzudj qamtamashz etken mjne osb lar". 

Bill taubstaroia c;etken sovet Olblbrnh; sovet OJblbmh, -- qol hnan tek 
Olblhm progresjne tormbz c;asaumen en,Bekcjlerrij qanau oiana kele
tjn idealizm, djn, molda-poptarmen tygeldei aibfhihsqan qhlbm. 

Sonhmen qatar, paidalb kender ChCJiathn c;an.a orndardb taBuqa 
Baqhttaloian <;Urtcbihqtbn ke11 tyrdegj qozqalbshn keteru maqsatb
men, memlekettjk mekemeler kraevedterge, turisterge c;ana c;eke al· 
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qanda, c;astar01a talai ret caqbrular taratqan. Bul caqhrular kep nciti
c;e aerdj - sovettjk zertteucjler c;urtcblbOJ.b eljmjzdj Bjlu jsjne ez 
taraphnan edci ujr kemek kersettj. 

Bill qoz01 alhsqa sovet mekteBjnjn, ete ken, tyrde qatnasuh kerek; 
Bfil Bjzdjn fanjmjzge Belgjlj praktikalnq B30J.ht Berudj kerek qbladb. 

Bill kurs (kjtap) geologia men mineralogia negjzderjnen tljstj 
mcilj metterdj s ere otbrhp, oquchlardbn, c;aZO\b ekskursialar kezjnde 
ken jzdeu ci ljppesjn men,gerjp alularbna <;<irdem Beru kerek. Kurstb 
oshl aica oqhp etu, c;. Stalinnjn, "texnikanh men,geru ycjn kyresu ke
rek" degen ilranhn c;yzege CbO\aru maqsathmen mekteptjn. kyres c;o
lbnda ed<i ujr ylken qadam Basqandhq Boladb. 

Geologialbq dissiplinalardhn, teorialhq man,bzb da ete ylken. Ol 
manbz mhnadai: c;er qaBhO[b men onhn, jcjnde saqtalbp qaloian Bi1-
rbnO[h el jp Bjtken organizmderdjn qaldhqtarbn zerttep Bjle otbrbp, 
atal 01an O[b lhmdar Bjzge organikalbq c;ana anorganikalhq c;arathihs
tardb!:\ e rkendeu tarixhn tysjnuge c;a na olardb n, arasbndaOJ.h Bai la
nbStb anhq tauoia mymkjndjk Beredj. 

Sonhmen geologia dyniege naOJ.hZ OJ. bl bmdhq dialektlka·materialis
tjk kez qaras c;asa uOJ a e te kep materi al Bered j. Bjzdjn eljmjzdjn 
<HBjr mcideni ettj azamatbnbn c;a lpb tyrde s olsa da e zj tjrcjljk etj p 
otMOJ.a n planetasbnbn, tariXhn Bjluj kerek ekendjgj anhq n<irse. 

Geologladan albnO[an Barlbq fa kthlar, "djn kjtaptarh" deitjnder
men c;ana dyniege c;alpb djncjldjk kez qaraspen qarama-qarsh yl
ken qaicblbqta turadb. Mineraldar tjrcjlgjnde BOlop turatbn protses
ter aolsbn, <; er jcjnde c;a sbrhn c;atqan kycterdjn ezderjn Bjldjrjp 
tu rularb Bolson, ne Bolmasa tasqa ainal01andardb zertteu ncitic;esjnde 
anhqtal01an faktbl ar solsbn - mjne, osh siaqth geologialhq quablbs
tardbn, B<i rjnen de Bjzdjn, nenjn, BO!sa da, qaida solsa da cir daihm 
qozqalhs pen damuda, paida Bolu men qaita c;ooialuda BOlbp turathn
dbqbna kezjmjz c;etedj; Bii.1- djn dogmalarhnhn, <;:er ezgermeidj, c;a
na ol ajr c;aratu aktbmen c;aratbldh degenjne qarama-qarsh kez qaras. 
Mjne, sondhqtan da , djncjldjk soqhf sP.njmge qarsh, dyniege naCJlhZ OJ.h· 
ihmdhq kez qaras ycjn kyresjp othrOJ.an sjzdjn, sotsialistjk otanhmhzda 
geologialhq Bjljmderdjr~ ideologialhq man,hzh ete zor. Bui taaiqi ncirse. 

Osh kyngj mineralogianhn mjndetterj de geologianhn, mjndet· 
terjne scii kes qoibladh. Mineralogia kerektj mineraldardb taubp alu
OJa c;ol kersetetjn zan,dhlhqtardh anhqtaithn BOlhp otbr, sonhmen ol 
tek qana sipattauch OJ.hlhm Boludan qalbp, ez al<lhna, Biidan kerj 
ken,jrek c;ana man,bzdbfaq mjndetter qoidb. 01 mjndetter. mineral
dardbn, ximizmderjn c;ana c;arathibstarbn zerttep Bjlu. Son,OJ.h uaqht
tarda minernlo~ia ezjnen c;ana Bjr qhlbmdh - geoximianh Beljp Ch-

ardb. Geoximia, ximl1::lhq elementterdJn c;er qaBho_ihnda taraluhna 
<;una ondaqb temper4tura men Basu kycjnjn, qandai ekendjgjne Bai
lanbstb, ol elementterdjn, om aubstMu protsesterjmen ezara hqpal
darhn zertteidj . Osb c;oloia tysjp albp, geoximia ximialhq elementter
djn, c;ana olardhn, qoshlbstarhnbn, c;er qaBbOlbllbl1, c;ci ana, c;ci mhn a 
ucaskasbnda taralubn kyn Bilrbn Bolc;ap ai tuoia ete qhzhqth <ireketter 
jsteude. 
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Geologialbq sjljmderdjn damubnbn qbsqaca ocerkj. 

O(blbmdardbn. s;i rj de tjrcjljk prakt ikasbnan tuopn; geologianbn c;afoqq a CbOJllh
na da tau jsj sese p solOJan. MetaldarOJa c;ana Basqa da minera ld bq cikj zattar0Ja 
muqta<;dbq saldarbnan adam salasbna c;er qolnhna teren.dep tysjp, onb zertte p Bjl u
ge crjksj zden tura keldj. Bjraq c;er qanbOJ.l- tjrcjl jgjn njlucj ljk qacan q hlbm a 
negjzdeljp c;etkence tal ai 0]3Sbrlar ettj . 

• Bykjl eskj tar ix i uaqbttar c;ana orta qasbrlar Bolb adam qoqamwda <; er <; ana 
c;erd jn tjrcjl jg j turasbnda Ba rbnca c;a lOjan, xiali c;a na kesnese, tj ptj qi sbnsbz tysi 
njkter BO!bp l\ eldj . <;er Betjnjl1 forma b ezgerjlmeidj de p esepte!dj; Bjrnece <;bl da r 
BOibna tenjzderdjn Bjr c;:e rde n ekjncj c;erlerge kecjp tu ru larb mym l<jn degen pj kir
ge om Bolmadb, <; er qaBatbnan tashlatbn tasqa aina lO]an rakovinal ardb, Balhq de
nelerjnjn c;:ana Basqa da tyrlj qa zhndhlardbll ta nBalarbn ell q1 sbnSbZ c;oldarmen 
tysjndjrjp kelgen. Misalb, Bjreulerj BU O];J ll ,, pratudbn a!Oja cq b s;itsjz ::ireketterjnj 1t 
natlc;elerj" de p qa raOjan: ekjncjlerj tasqa ainalOjandar c;u ldbzdardbn ::iserlerjmen 
paida BO!adb desken; ycjncjl erj BOiar tenjz <;e ijnjn, tau <;t.nbstarwa etken hq pa
lhnan CbO]adb dep <;y rgen. Ras, munbmen qatar, grek tarixcbSb Gerod ot (sj zdjn 
crilmbzd;:in V 0]3Sbf BOrbn) c;ana eskj zamannbn ata qtb fil osofi, <; ana oq bmbslbSb 
Aristotel (Bjzdjn. e rambzda n IV OJ3Sbr Burbn) c;e r Betj men tenjz dengei jnde c;a 1 
ezgerj ster Bol bp turadb degen pjkjrdj aitqan: Bj raq, BU! Cbn dbqqa <; ubq keletj n pjkjr, 
xiali c;ana taBa nsbz laq pa se7derdj n arasbna Batbp ketj p, c;e r tu rasbndaO]b Bj!jmder
ge O\blbrndbq negjz sala almadb. Bui OJ.bl bml na dandb qqa orta 0]3Sbrla rda xris ti an 
cjrkeuj ::is rese mbqtb ta ianbc Bol db; onb Bu i cj rkeu feodaldar ystemdjgjnjn qami. 
ycjn qoldadb. Orta OJ3Shflardbn Bjl jmpazdarb ezderjnjn tapqan c;analbqtarbn djnnjn 
qbs br xia ldan tuq:m etj rj kte rjne s::iikestjruge lbfbStb <;ana tau la rdbll. Bijktjk1erjnde 
tenjz ralwv inalarbnbtl. tasbl u faktbla rbn, adam Balas1:,na acul an Ojan qudai Bjr 
kezde Bykjl c;erdj suOJa Bastbrb p <;jserdj (Bisliada aitblatbn topan sub) degen 
BlBlialb q ertegjmen ty sj ndjru ta laBbn a Boldb. Orta oiasMla r cjrkeuj njn terrorbna 
ucbra oia n sjljmpazd ar ezde rjnjn qbl bmi ta sbslarb yC] n otqa c;aOJblbp ketu men 
Bastarbnbn casblula rbnan qorqbp, o'a rdb BaShp c;arbqqa CbO]a ru qa Ba ta alma-
01an: ola r, ;isrese sol taB bstarbnan qo rtbnd b CbOJ3fUOJa Bata almaoian; eitkenj, oi 
qortbndblar <i rua qbt djnnjn. ,, dyn enj1i, c;.•rati,J ub" turasbndaO]b ertegjlerjne taimastan 
qaicb keljp turatbn Bolqan. Jstjn mundai xa lde BGlub geologiaibq Bjljmderdjn 
damubn kep uaqhtq a de1j n jlgerj Bastbrmai qotdb. 

<;er tu ra <;bndaOJ.b eskj c;ana orta OJ3Sbrlarda keide durbs aitblbp c;yrgen i;ekc 
p jkj rle r kap1tal1zm tan" atbp kele c;atqan XVl-Ojasbfda qa 1tadan c;arbqqa CbOFl 
Bastadb; e1tkenj c;as surc;uaz1a, ezjn jn. camacblbq c;ana sa1a s~ ttbq m::iselclerjn cec11 
ycjn, c;a ratbl'>S turalb 0jblbmo1a negjzdelgen tysjnjl<ke muqta<;d b0J.1>n seze BastaJt. . 
Misa lb, o blbm nbn qai <;<10Jhnan Bol~a da danbcpan c;ana Ul b smetcj Leonardo da 
Vinci, ta sqa amaloian qal bqtardbll. tegjn durbs tysjndjre keljp, tau <; bnbsta rbn 
c;ana qazbndb c;;ind;kte r me 1 0sjmdjkterd1 zertteu arqasbnda, c;e rdj n tariXbn Bolc;au
Oja Bola db degendj a1tqan . Degenmen, sjljmpazdardbll keB j c;aratblbstb zertteudj 
my ldem kerek qhlmai, ezderjnjrt kaBi nette otbrbp cbqarOjan pjkjrlerjne taianbp, 
spekul::it!Jk teori alar c;asap, olarbn cjrkeu c;olbna bl10J.ail;istbru0J.a ::ireket etumeu Boldh. 

XVIJI-otasbrdan Bastap <;er turasbnda OJ. b O]bl bm f Zjnjn. erkendeujnde ca na eta pqa 
tysedj . BuffonnH\ CLO]armal arb c;;;rbqqa CbO]adb; Btil geol gi a c;0njn e Ll j rn ece 
oiasbfla r BOib om al bp kelgen so ~ b r senjmdjl jktj c;oiuO]a en Bj rjncj Bolbp talap 
etedj c;ana <;:er tjrcj ljgj111 n. fizika-geoorafialb q c;aO]dai larbnbn ez~e rjp tura ti.nd hOJ.h 
turasbndaOJ.b pjkjrdj e rkendetedj; Bj zdj n eljmjzde Lomonosov .<;:er qasattan. tu ra
Sbnda" degen en.segjn c;azadb; Bu i enBegjnde ol tasqa aina! Ojandardbn. <;ara lularb 
turasbnda da, geologialbq qO Bblbstar turasbnda da &te durbs kez qarastardb ai tadb. 
01 osb ky ndegj geologial bq protsesterdj zertteudjn arqasb11da <;e rdj n. Ptkendegjs jn 
Bjluge eoladb degend j a1tadb; ekj nc j sezBen aitqa nda , al, kcijnjrekte G utton usr.n
O]an, odan da ke rj kei jnjrekte anglla geologb L01e!l Be rjk ornatqan 1deanh a1ttb; 
BU I <; Pnde temende a itam bz. 

XVII -01ashrdhn aiaq cenj nde, Bjrjnen Bjrj acbq <;jkteljp, geologiada ekj aq1.m 
Belgjlenjp CbOJ.adb: vulkanister ;;OJblllb (G utton taOJ. b Basqalarb) c;ana neptunistcr1

) 

1
) Eskj zamandaOJ.b italia mifol ogiasbnda Vu I k a n - ot qudaib, Ne pt u n - !0· 

n.jz qudaib. 
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norbn11,; son.or b aorbmdb ruxtand brLICb nemjs Bjljrnpazb Verner edj. Balardbn. njrn
cjlerj <;er tjrcjlgjndegj c;ana tau t;bnbstarbm•n. quralubndaOJb Bas reldj vulkandbq 
protsesterge neretjn edj de, ekjncjlerj suoia seretjn edj. Vulkanister k;idjrngj cegjn
dj t;bnbstardb da vulkanmn. subnOJan la vasb dep esepte1tjn cekke deljn Iaqbp ket
ken a..;lsa, neptunis ter, tau \ bll bstarbllbn. B;i rj dese soloianda ib su ertjndjl erjnen ce
g jp paida Bolora n dep ekjncj c;aqqa qarai Iaqqa n. Bjljrnpazdardbn BUI ekj gruppasb-
11bn arasbnda kepke deij n qatlb kyres Bolbp keldj. 

XIX-orasbrdb n. nas kezjnde geologian bn erkendeujne fransuzdbn, talanttb s jljmpa
Zb Kuvienjn. ensekterj ylken sesep sold b. 01, tasqa ainalorandard;, ete ke p i;:inap 
a l&p, o!ardb zerttep, sisternaoia l<eltj rjp, paleontol ogia OJblbrnbna negjz saldb i;:ana 
i;:erdjn. ;i rtyrlj qasattarbllan qaZbndr, org-anizmderdjn. ;irtyrlj forma!arbn&n. tas blatbn

c an,n bS pattap , Bi1rbn 17Y9 c; . Vil iam Smit aitqan pjkjrdj ken.eitj p, Berj k ombqtM
rl b. Badan, sol tasqa ainalorandaro1 a qarap, c;erdjn. ;irtyrlj plastarbn, olardr,n. qai ua 
qbtta qu ralqandbqtarb c;enjnde, ezara salbstb ruora Boladb, degen qorb tbndb cborarbldb. 

<;er qasattarbnda b faunalardbn. njr sj rjnen easqa nolucblbCJJ.bll Kuvi e geologia~ 
lnq katastrofa lardan noloran dep tysj ndjrdj; BU I katastrofa lar c;e r tar ixhllbll. se;gjIJ 
pe ri odtan,nda c;;indjkter men esjmdjkter dyniesjn tygeldei <; oi bp c;j nerjp til roian de
<lj; acbqlan acbq Bin lianbn. nykjl dyn ienj topan sub Bastb degen ertegjsjne (l egen
dasbna) cubqta itbn munda i ideialardh keijnj rekte Kuvienjn keinjr c<ikjrtterj keneitjp 
;irn jr katas trofanr,n. artbnan , tasiori zan,bnan tbs tilra tb11 c;ara tu kycterjnjn. qatbsr,rnen 
<::er aetj nde organilrnlr,q dyni enjri, qaitadan paida nolub kerek destj. <;er qaBattarbn
daorh fo un alardbtl. aubst.p turu lan·nbn. seBeBjne munda i ideali stjk antiOJ.b lbmdbq kez 
qaras, keijnjrekte OJhlmi Bjljmnjn. kapltalizmnj n. gyldenu epoxasbndaorb jrj taBbsta
rbnbn ara si,nda qataoia CbO]a rbJdb. 

01 uaqbtta Ev ropada ete tez erkende p 
l<ele c;a tqan kapita lizm tyrlj OJ blmi dissiplma
laroia ylken-y lken tj lekter qoidb; Bi11 dissip
l1naiar, endjlrj s k;isjB j men au! caruacblbOJb
Il t> n e rl<endeujn, surc;uaziaora qa mta masbz etjp 
eeru kerek edj . Osbnbn. arqasbnda Bj z XIX
oiasbrda s urc;uaz1alr,q O] bl bm nbn. erl<endep 
~y ld engenjn keremj z. Tau jsjnjn. erkendeujn 
kerek Qblatr,n endj rjs k;isjsj Bazasr,nda , 
geologia c;anadan taorh ke terj!dj; L;iielldjn 
• Geoiogiallbll r:egjzgj m;;iselelerj" degen 
a 1aqt1> enBegj c;arbqqa CbQlb; su l ensegjnde 
.;ivtor .c;er s elj njn. eskj zamandardaori, ezge
rjsterj nj n. osb ky nctegj sesepterge qancama 
Bar la nbStb cke ndjkterjn" achp nerjp, geolo
g1a0]a O] blbml materialistjk fund ament sal adb. 

L;irelldjn (1- su re[) erwegj geologia 0Jb lb-
1m,nda s yt jnde1 revoluts1a tUO(bZbp, osb kyn
degj geologialbq qOBblbstardb zertte p Bjlu 
~irqa s bnda <;erd jn etkendegjsjn zertteuge Bo
latI,ndbOJ bll c;ana geolog1 albq protseste rdjn. 
kes jnjn e te c;ar BO! bp turatbndoCJtb ll , d;i lel- l-suret. Carljz L;;i!ell. 
dedj. L;i.ielldjn UOJb lld brubnca <;:erdjn tjrcjljk 
e1e sastaoianhna ke p mtl lion \bl dar Boloian; sLII pjkjr Binlianbn c;ana c;alpi, djnnjn 
"\ ronolog1asLn lysjrj<r1en c;uli,p ta stadb. Dyniege cj rkeul jk kez qarasqa nu da n da 
ke rj qattr, soqqbnb 1859-<;blb Cbqqan Darvrn teoriaSb serdj; c;;indjkte r men esjm
ojk ter dyniesJnjn evol ut 1asi,n nerjk anLqtap serdj. Osb ataloran ekj enaek <; alpr, 
' aratbl1>sqa tar xtr,q kez qarastbn. erkendeujne ete ylken ses ep BO]di,; al endj, qa-
1i, ndbl.ar turasbnda Balsa , Blilar typkjljktj etjp 1nr,nadai kez qarastb anbqtadt.: sykjl 
<;e r tar ixb BOl b fa unal ardr,1i, aubs bp tfi rn bn a, ez ainalasi,nda0J1> (ten.regjndegj) ezge
r is termen Bailani,sti. s olbp tilratbn tek organr ka'bq dynienj11, evQ!utsldlhq ezgerj ster 
01ana seBep nol 01an; sondi,qtan da, OSb kynde Bjz eskjl jgj ;i rtyrlj qasattardan 
tasqa aina!0Jandardr,n ;;irtyrlj sjn taubp turamhz. 

G eologialbq pjkjrge L;i iell men Darvi n enBekte rjnjn ;iserj ete mr, qt b sol db. De
f; enmen L;iielldj n. e tken zamamfa.rdaOjb aa rl hq uaqlq alardb osh kyngj njzdj1i, zama-
1t umbzdaorb geologlali,q pro tseste rge op-onai ten,ei qolatbn c;ana s ac bQ geologialbq 
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qusbl bsfar bl ot i c;a i soli,p turadb dep sjletjn kez qarastarhnhn sjr <;aqt1>l bO(b geolog
tardb cysdl;)ndbrathn cdj. Al endj, osb kyngj geolog ia solsa, ol L;)i elldjn tysjnjk· 
terjnen kep jlgerj kettj . Eger <;:er tari:xbnhn ete Im p uaqht BOib sozhlbp kelgend jgj 

, sezsjz anhq solsa, qazjr s jr <;: erdjn. oa sbniln, tek evolut ia lbq c,:a: ezgerjp otbfat1,11 
periodlarb otana emes, sol evoluts1a penodtarbmen kezektesken c;ana olardan tcz 
ezgerjs seretjn revoluts1a peri odtarbnbn, da et!< ndjgjn sjlemjz. 

XJX-O(aSbrd bn, ekjncj c;a rtbs1>nda Zuss, Og c;ana sasqa ojljmpazdar ete kep geo
.Ggial bq material c;inap qorbttb. Gcolog1anbn, kep proslemala rbn cecu, sjzdjn ul b 
.:>tanbmbZdbn c;erjnjn, qun,Jbsbo, tarixhn c;ana qazblldb Baiibqtarbnhn taralubn zerttep 
sj lu c;umbsbna Bjzdjn eljmjzdjn. de kep sjljmpazdarb qatnastb; solardbrt j cjnde Bjz
djn sovet akade1111kterj Karpinski, Pavlov, Levinson-Less ing, 0Brucev, Gu Bkin 
A rxang·e lski, Bor is;ik, Vernadski , Fersman ta O(b sasqala r da soldb. 

SSSR geolog 1asbn, zerttep Bjlu c;ana on~n. c; er qombndaOJb sa l1>qtamn anbqtau 
c;enjnde, dsrese, ylken tasbstar sots1aiistjk Ulb Okt;)flf revolutsiasbna n keijn Boldb. 
Osb ailblOJan c;u1111>stardb1i, B;)rjnjn ll;)fic;csjnde ,,C,:erdj n, c;yzj" KJzdjn. kezjmj zge ezj
njn ceksjz dinamika,bnda keljp kerjndj; iaOJni ortyrl j kep ezgerjster Bjtpestjk tjz
Begj BOlbp kerjndj, Bu i tjZBekte litosferanbn qurblbSL, c;er seljnjn. forma larb c;ana 
mineraldbq dyni enjn. ;)rfy rlj ty rlerj, ;)ruaqbt olardbn sap a c;enjncn Basqalarbna orn 
serj p tura tbndbCJJ.b Bjl jndj. 

o b kyngj geologia anbqlaOJan <;er qallbOJb tjrcjlj gjnjn zan.dblhqtarbna syi en jp, 
tau <;bnbstarhnbn qasa1tarb men olardbn jcjndegj qazbndblarOJa qarap otbrbp, OSI> 
kezdegj geolog, ana tjljnde c;azblbp illustratsialanoian QbZbQlb l<jtaptb sauattb adam 
qandai oqitbn solsa, .<;:erdjn ulb kynd1k d;)pterjn" de sondai c;enjl oq idb. Munb 
ol, <;er tarixb c;azsasbllbll tas setterjnjn k eaj 11aqht qol bmen syrtjljp ketken solsa 
da c;ana keisjr taraul arda ol setter c;ulbnbp alhnbp c;oiblO[an solsa da oq i aladb, 

M lneraldardbn c;ana sol mineraldardan quralatbn tau <;bnbstarbllbll. qasiet!erj men 
c;arat1>lbstarbn Bjlmese, c;aratbl bstbn geologial bq tariXbn Bblaica oquOJa solmaidb. 
Ekjncj <;aO[bnan Bjz, adam qo0Jambna paidal b mineraldar men tau i;hmstarhn jzdeu 
c;umbsbn tek olardbn c;aratblbstarbn c;e r qaabOJbllbn tarixhm en i;ana Ollbll. esu prot
sesjnde paida Boloian selgjlj qa sattarmen Bailanbslbra Bjlgende oiana, durhs c;ol
men saoii,tt ap <;jsere alambz. Basqaca aitqanda, geologianb Bj lu ycjn mineralogianb 
Bjlu kerek te, mrneralogianb Bjlu ycjn, geologianb sjlu kerek. 

Biil lrnrstb sjz mineralogia negj zderjmen tanbsudan sastaimbz. 



t. MlNERALOulA NEGJZDERJ. 
-------------------------------------------------~--

1. Mineraldardhn <;alpb sipattamash. 

<;:erdjn, Bjz zertteuge keletjn qattb qaBhO{h, iaq~ Mineral degen 
ne. ni lltosfera Beljgjnjn. sostavb ete kyrdelj BO!adh. 

Onda, Bjz, taulardh qurastbfathn c;ana keBnese tegjs 
~erlerdjr~ Betjne de CbOJhP <;atatbn granitter, izvestastar, qumtastar 
siaqth tas <;hnbstardh taubp turamhz; Barlhq orndarda dese Bolqan
dai <;er Betjnde Borpbldaq <;bnbstar-qurn men sazdar <; atadb. Qai 
ekskursiaOJa Chqqanda da, c;er qaBbCJlbn quraitbn materialdardbll. Bykj l 
kolleksialarbn c;irrnp aluoia Boladb. 

Bul materialdardbll. sostavbn ken.I seljnkjrep zerttesek, olardh 
qilraithn Bjr,qatar taBiOJi denelermen tanbsamhz. Misalb, mramordb 

· qad <1 qalap qarap otbfhp, onhn e te kep \:hltbraubq, usaq tyijrcjkter
den qiiralotandhOJbna kezjmjz c;etedj; <;aqbnhraq zerttep qaraqanda, 
Bill tyijrcjkter, Belgjlj xlmialhq sostavb Bar, anhqtap altqanda, kemjr 
QbCQbl kaltsi ne kaltsit Bolatbn kjckene kri staldar BOlbp CbCJ13db. 
Granittjn. sostavb Bildan ed;iujr kyrdeljrek Boladh. Munbn, jcjnde 
kvartstbn. qishq formalb meldjr, silfCJ!blt ne qon,br tystj tyijrcjkte
rjnjn. c;ana dala cpatbnhn. al-qhzhl, sarOJhlt ne silr tystj tyijrcjkterjnjn 
B3rlb0Jbl1 keremjz: Bii lardbn, aralbqtarhnda sludanhJ.1 tyssjz ne qara 
tystj c;arqbldaqan plastinkalarb c;aBhSbp c;yredj. 

Bill zattar <;aratblbsta, c;er qaBhOJ.bllhn, jcjnde BOlbp tiirathn fizi 
ka-ximia!hq protsesterdjn. n;:iti<;esjnde paida Boloian. 

A z db - k e p t j B e 1 g j 1 j x i m i a 1 b q s o s t a v b B a r c; a n a 
q il r b 1 b s b B j r t e k t j B o I b p k e 1 e t j n t a B i oi i r e a k s i a-
1 a rd h n <lrBJr produk tbsbn mineral de p ataid h. 

1\1ineraldardhn kesj <;aratblbsta, litosferada quralathn qatth dene
ler- tyrjnde kezdesedj. Mundai mineraldaroia <;ooiarbda atalbp ketken 
kvarts, dala cpatb, sluda, kaltsit c;atadb. Bjraq, c;o01arhda Berjlgen 
anhqtamalar01a c;aratbfbStaOJh silihq deneler de (misalb, su c;ana ta
Biqatta slrek kezdesjp turathn, · samorod Sbn:i.p ta kjredj. QalaBerdj 
mineral dep, vulkandh oslbstarda c;er qaBhO!hilhn <;arbqtarhnan ChOlhf>" 
turatbn kemjr qhcqol gaz, ne kykjrttj gaz, taOjh Basqalar siaqth , 
;:irnjr c;arathlhs gazhn da atau01a Boladb. Mineraldar tek qana elj 
<;aratblbSthn fizika-xlmialhq protsesterjnjn, n;:itic;esjnde paida Bol
maidh; olardhq quraluhna keBnese c;;indjkter de qatnasadh, miinI> 
keijnde keremjz. 

T d 
TaBiOJi <;aOJdailarda mineraldar, keBnese cihndblar 

au (,:LnhSh e · - t d B j d l d . 1 d • . gen ne. quras bra b. r e <;a 01 a 1 a r b n ;:is er J me rr 
· quralbp c;ana sol seBepten ezd e rjnjn q u 

r h I h s t a r b m e n ·s o s t a v t a r b c; e n j n e n , s l p a t t a r b a z d b

k e pt j B j r b 11 O[ a i Bo 1 b p k e I j p , l i t o s1f er a n b q ii r a i t b n 



1ineraldardbn. ede> ujr <;:i b ndbl a nn tau <;bnbstarh 
d ep ataidb. 

Tau t;bnstarhna mra mor da, granit te, qum da, qumtas ta c;: ata
db. Eger tau <;bTibSb, misalb mramor siaqtb, Bjr teldj mineraldardan 
quraloia n Bolsa, onda ol <;a Bai b tau c; b n b s b dep ataladb. Endj 
g ranit siaqtb, Bjrnece mineraldardan quraloian tau t; hnhSb Bolsa, ol 
k yr d e I j tau c;: b n b s b dep ataladb. 

8 zjn j11 caruacblhq jsterjnde adam Balash minera ldar men tau 
bnbstarbn ken tyrde paida lanadb. Adam Balasb pa idalanathn tau <;:b

r bstarb men min era ldard b pa l d a I b q a z b n db I a r dep ataidb. 
Mundai paidalb qazbndblardb qoloi a tysjrjp alu ycjn, c;er qaBbOJb men onb 
quraltbn tau t;bnbsti:l rhn, mineraldardhn c;ara luiarb men tjrcjljkterjnjn 
zandarbn c;ana olardb sipattaithn qasietterdj c;aqsb Bjljp alu kerek. 

. \: aratblbsta minera ldar ekj tyrlj kylde kezdesedj. EkjnJn 
KnstaldLq ,t;_ana BJ' rjnde olar azdb-ke pt j anbq ke rnektelcren formalb kep-
amorftbq mine- _ b • 

r aldar. c;aqtar BOlbp keled j; 1rnl ke pc;aqtardb k r 1st a Id a r dep 
ataidb. Misalh, tau xrustalj (sutas) tasandarh piram ida 

olbp aiaqtalatbn, c;aqsh kernel<telgen altb<;aqtb prizma qurastbfad h; tas 
~il z kus formalb kristaldar afi rap otbradb (2·suret) ta O] b taOJ bla r. 

2 s;: rct. Tau xrustalj men w s tuz j i,n_ Lri !al da rn. 

Qonhf temjrtas (temjrdjn sulb tothot b) ne opal, (krem ni dj 1~ su lh 
·iotboth) siaq th Basqa minera ldar ecuaq btta kris ta ldar qurasthrmaidh; 
sondbqian olar a m o r ft b q (fo rmasoz) ml nera ldar dep ataladb. 

2. Kr is taldbq kyidjn sipattamas b, 
Alqacqb tanbsuda taBioti krisialdar c;arathlbsthn qu

Kristaldbq k yi- Bblmalb Oihnhnhn. nati c;esj si aqtanbp ke rj nse de, olar
d j t' c;alpb sipat- dbJ1 qasietterj men qura lu protsesterj nde dcildj zandb 

tamasb. lbqtar tasb ldb; Bil l zandblhqtardb k r is ta 11 o g r a f i a 
deitjn erekce othlhm zertte idj . Mineraldardbn krlstaldhq kyijnjn olardhn 
tek kepc;aq formasbn alubmen q ana sipatt almaitbndhOJhn, aitbp ketu 
kerek. Aita Berse, kepc;aq thn formash kristaldhq denenjn tjptj de 
ti O 



negjzgj aelgjsj Bolmaldb. Min era!d ar ezjnjn kristaldhq qasietterjn c;o
qaltpal tilrbp, ezjne sipattb krista ldMJ, Sbrtqb formasbn an aib7blbp qalub 
da mymkjn. Kr is t a I y c j n en s i p a t t b n ;;, rs e - on b n s b rt -
qh formasb em es jckj q aslet t e rj. 

Ekj plasfnka al aihq ; Biilardhn Bjreuj-kristalsbz de ne 
Kri staldardhn. Chnbdan c;asal01a n da, ekjncjsj- kristaldbll, ilzhn esj-
\blhlh'!i~~h:at· nj n. BOibmen gi psten tjljnjp al bnqan. Plastinkalardbll. 

Betterj ne BalaubZdbn <;ilqa qaBatbn <; aOJ.bp , olaroia QbZ
db!Ojan Cbnb taiaqcasb n bgjzel jk. Sonda <;b lhlbq , plas tin kalard bn BOihna 
tarap otbrbp, taiaqcanhn ainalaSbndaOJ.b Balauhzdb Bjrsbpbra c;erge 
deij rt erj tjp <;jBeredj. 

3-suret. Krista ldi,q denelerdjn <;blu etkjz~jctj\< t erj n e ta<;rise <;asau. 
Sul <;aqtaOjb-cunb, on ~aq laOjb-gips. 

Cbnhnhn ystjnde B1> lqh 0J. an sa laubz-diirbs dengelek formalb so ladb 
da , gips ystjnde- ellips fo rmalb Bo!adh (3-su ret); o lai Bo lsa, Chnh 
plastinkanhn jcjnde <;hlu c;an·c;aqqa d;i i ajr qalbptb BOlbp tara!db da, 
gipstjn jcjnde <;blU , keldene n. BaOJhtq a qarao1an fa , kristaldbn, iizhn BO
ihmen tezjrek taraidb. Son hmen kristaldbq denele r <;b l u et k j z
g jct j k, <;blblhqthn tara u l3a0\btta rh nhn ezgerj -

, lujne qarai ezgerjp 
turadh . 

Cblbtu S(lld~rbnan kris
taldi,q denele;dJn, ezderj 
njn kelemderjn qanda l dci
rec;ede keneitetjndjkterj n 
zerttegende, olardhn, <;blb
lbqtarbnhn, taralu BJO)b t a
rbn a qarai <; b I h 1 h qt a n 
ii I 01 a l u k o e f i t s i e n
t j n j n de ezge r jµ 
t urathnd hot b Bai
q aloian. 

Kristaldar 
<;bmdastbq. qasietterj-

nj t~ cirtyrlj Ba<Jtbtta rhmen 
osI>laica ezgerj p tarath ndb
CJ.h, o!ardhU. Belcekterjnjn, 

4-suret. Ta5 tuzdi, 11 tjksuri,c qGrastur p 
qibsatbn <;bmdasu c;azbqthqtarb. 
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Bjr Bjrjmen tjstesjp turu1arh c;enjnen de saiqaladh. Kristaldhq mineralda 
rdhn keBj, tek ddl Belgj lj c;azhqthqtarmen oiana onai c;arhladb.Bul qasiett 
krlstaldhq denelerdjn c; h m d as t h q t a r h dep ataldb. Misalh, tas tuz 
dbn kuB krlstaldarh kjckene kuBtar BO!bp c;aqsh c;arblbp tysedj (4-suret) 
\:bmdasthqth sluda kirstaldarhnda da c;aqsh Baiqauoia noladb; qolmen 
c;ailap Basqanda nu! kristaldar op-onai c;uqa c;apraqtaroia Beljnjp tyse 
qal adb. 

a rtyrlj mineraldbQ <;bmdastbOJh drtyrlj d;:He<;ede BOladb . \:hmdas
tbO\h ete c;aqsh nolathn kristaldbq mineraldar <;bmdasu B80Jhthmen 
c;az01 anda, tegjs c;azhq netter qurasthratbn nolsa, <;hmdastbO}h nacar 
mineraldar men krlstalshz minf'faldardhn, ShDOjan Betterj durhs BOl
maidh, misa lh, "cathnap" sbnadh. 

1 . 1 Krista ldhq mineraldbn, tamaca qasietj ~ ol ardhn, 
S;)a en~::-U~~~a qr. Sdulenj qosalqb etlp sbndbratbndhoth; Bil l qa sic1.tj 

dsrese Jzves cpatbnhn njr tyri - islandia cpat dep 
atalatbn cpatta c;aqsh naiqauCJ!a noladb. Eger <;btndas u c;azbqthO}hnhn 

BOihmen c;arbp al01an islandia 
cpatthn, sjr kesegjn Baspa teks
tjn ystjne qoihp qarasa, onda 
krlstal arqhlh Baspa sezdjn qo
sarlanoian keskjnjn keremjz (5-
suret). Mfinhn, seBeBj,<;arhq terne
lujnjn kristaldar jcjnde, tyrljce ekj 
B30Jhtta artyrlj <;hldamdbqpen tar
aitbndbOJ.bnan; osbnhn saldarh
nan, Bill ekj B3Q\btta c;arhqthn 
Sbna ddrec;esj de drtyrlj Bo!adb. 

Sonhmen, k i r s ta I d a r-
d b n c;ar bq e tkjzgjctj k 
q as i et t e r j d e d r t y r I j Ba-

5. sure t. I:: Jndia cpattbn, sdulenj 0\ h t q a q a r a i t y r I j c e e z-
qo~alqb SLndbrub. g er j p t u r a d h . 

Osb \OOJ arbda aitblO} andar
dhn Bdrj, kristaldhq kyl, onhl1 qasietterjnjn vektorlh0Jhmen1 J sipat
taladb degen qorbthndbOJa keltjredj. 
A ·zot 0 Vektorlhq qasietterj Bar zattardh a n i z o t r o p
iz~~ro; de~:?e~. (qasietterj ten emes) zattar dep ataidb da, kristal 

1 emes zattardh i z o tr op (ten qasiettj ) zattar deidj. 
Izotrop denelerdjn, qasietterj s arlhq Baotbtta da yzdjksjz Bjr mdn

de saqtalbp turadb; endj anlzotrop deneler Bolsa, olardhn qasietterj
njn ken,jstjkte taraluhnhn, tyrj yzdjksJz s olbp keledj. 

Kristaldbn, qandal aeljgjn shnqa salbp qarasaq ta, onda, qai uaqbt
ta da, Bytjn kristaldhn qasietterj Boladb; sonda kristaldb!1 <:i r ae
ljgjnde de qasieaer aytjn kris taldaotbdai BOlbp qalatbndbQ\hn kere
mjz. Olai BOlsa, arnjr kristal01a; naOJ.hZ sjr tektj \:ana kenjstjkte 
sjrdei orientatsla BaOJht aloian, seljkterdjn <;lhndbsh dep qarauora so
ladh . Basqaca altqanda, kristaldhq dene, anlzotroptb Bola tfirsa da 

1) Ve k Io r dep, aelgjlj san m:;inj men selgjlj sa01btb aar, camanh aitadb. 
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.aJr tektJ BO!hp keledj. Budan, kristaldbn qa sietterj drtyrlj Baqbtta 
drtyrlj BO I hp kcletjn Bolsa, onda o 1 a rot a p a r a 11 e I a aoi ht -
ta r ct a o J a r so 1 rn d n d e r j n s a qt a p q a 1 a d b degen qortbndo 
~oiJJaruoia BOladh. 

_ 8rnjr ke pyaqtaOJ.hdai, kristaldh q kepc;aqta da, onb 
<;aqt\~urbtcttr- cektep turathn c;azhqthqtar c; a qt a r dep ataladb,. <;aq
•lbn :;:::_ b bQ tardb1l ezara qibsu ShZhqtarbn q hr 1 a r dep ataidh. 

Kri staldb q kepc;aqthn ezara qihsathn ekj c;ac~bnon 
ara [bOJ bndaoth ke11j stj k e k j c; a qt h B ii r h c soladb. Al endj, Bj r nyli teden 
tyijsetjn c;aqtardbfJ, aralbOJ.hndaOJ.b kenjstjk Bolsa, ol kep~aqthll 
ct en e I j k B ii r b c ta r b noladb. Kristaldbtl. c;aqtarh, qbflarb c;ana 
8 urhctarb kristaldbq kepc;aqthn c e kt e u e 1 em en t t er j dep ata ladb. 
Kristaldhq kepc;aqtardhn qasietterjn zerttep Bjlgende, olaro1a Biil cekteu 
elementterjnjrJ, Bdrj de BJrdei (Bjr ddrec;ede) sipatth (xarakterlj) 
nolmaithndhotb anhqtaladb. Kristaldbq kepc;aqth sipattau c;enjnde 
cekteu elementterjnj11 salbstbfmalb mdnderjnjn qandai solatbndbOJ.bn 
anhqtau ycjn, kristaldardbn qalai quralatbndarbna, misalb, as tfizhnbn 
krista ldanubna toqtaibq. As tilzb, onb sulb ertjndjsjnen asa qanbqqan 

6-suret. Acutasthn <;aqrb B!lrbctarbnhn turaqthlbCl!b· 
Sol <;aqtaoih-acutas kristaldarbnhn ajtjspesj; on <;aqtaoib-<;aqtb Biirhctardbn 

tiiraqtblbqtarbn saqtap tiiratbn <;eke kristaldar. 

kezde, kristaldanbp Cbcpdb. Mundai c;a01dailarda, as tiizb kjckene kus 
kristaldar formasbnda Beljnjp CbOJ.adb. Kristaldar, tuz s e lcekterjnjn kua 
c;aqtarbna cegulerJ arqblb asedj. Bui esu tek kristaldhn esu saqbttarb
nhn BdrJnde de Sbrtqh c;a01dailar sjrdei sol01anda 01ana c;ana sondbqtan 
zattbtl, Bar!hq c;aqtarOJa da sjrdei camada keljp tur01anbnda 01ana, BJr 
q albptb soladh. <;arathlhsta mundai c;aOJ.dai dr uaqht sol hp tiirmaidb. 
Aitalhq esjp kele c;atqan tfiz kristalhnbn njr c;aqbna material kenj
rek keljp turadr,. Onda krlstal sjr BaOJ.&tpen tezjrek esedj de, kun
thll ornhna, prizma solbp ChOJadh; endj milnhn syijr qaBMOJ.alarb 
kvadrattar emes, tjk tert s11rbctar BOladb. Acutas c;enjnde de osbnb onai 
na!qauo1a soladb, Billardb qilrastMatbn kristaldardbn c;aqtarb drtyrlj 
formalb BO!adb; degenmen Billarda da <;aqtb BilfbCtar df uaqbt tiiraqtb 
qalbpta qala seredj (6-suret). SonhMen B j r z at t b n k r is ta lb n d a
OJ. b r;aqtardhn camasb men formasb!lbH ezgerulerj 
mymkJn, sjraq sonda kristaldbn caqtb Bilrbctarh 
a z germ e id j (as tilzbnhn kirstaldarbnda olar qacan da tjk kyijnde 
saqtalbp turadb). l\rlstal quraludbn negjzgj zandarbnbP., Bjrj- ~a qt b 
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B ii r h c t a r cf b n ta r a q tbl b q z a 11,b-mJne os&. 8rtyrlj mineral 
dardb tanu (anbqtau) ycjn, olardbl\ kristaldarbnhn ekj <;aqth surbctarhn 
elceudjn qandai ylken maQbZdb so1athndh0!h oshdan anhq kerjnedj. 

Kristaldarcfhn ekj <;aqth 
Bilrbct arhn g on i om et r dep 
atalatbn priBordbQ <; <;i rdemj
men e lceidj. Tek qana <;u&q 
carnalarmen elceu ycjn qol 
li anhlathn en c;aeaib gonio
metr, gradustaroia eeljngen 
p r&m dengelekten qural adb 
(7 -suret). \: arhm den,o-elektj n 
uia metrjne, onbll. sen trj arqb· 
lb etetjn est~n a:nalbp tura· 
thn, lineika Bekjtjledj. Kristal
d&n elcenetjn ekj i;aqth Bil· 
rhCb lineika men c;arhm de11-7 · sure t. Gon!ometr. 

gelek diametrjnjn ara lhOJ.hna qhsthrb ladb. Sonda lin eikanbn <;arbm 
de11gelektjn qai Beluj nde tllr0Jand&qhn qarap, elcenge n Biirbcthn 
camasbn taBadb. 

Kristaldbq sim· 
metria turalb 

tysjnjk. 

3. Kristaldardao1b simmetria. 

Minera ld bn, kr istald hq formalarbn zertteu arqasbnda, kr ista ldar jcjn
de keis jr aaoibttardaoib qas1etterdjrt dDrbs qa1 talap turatbndbO\b 
anbqta]db. BUI qa1talau Jrn staldbq kep<;aqtarlb ll, tck BUfbCtarbna, 
<;aqtarbna <;ana qbflarbna oia na emes, ola rdbrt sasqa qas1ette rjne 
de <;a tadb. BUI durbS qaitalaudb, mi sa lb, tas tozdbn kti p knstal-· 

darbnda <;bmdasu <;azbqtbqtafbnbn. taralularbn g1 ps plastmkasbndaoib <;blu etkjzgjctjk 
elliJ.lsjnjn f rmasbnan taO]b sondailardan saiqauO)a soladb. 

K r i s t a J d a r d h n c e k t e u e I e m e n t t e r j n j 1\ c; a n a a a s q a d a q a s i e t 
terjnjn, sel g j lj saoibttarda dur bs qa1talap ta rubn kr 1stald bq 
s i m m e t r 1 a d e p a t a i d b . 

Kri staldardb1i_ simmetnasb en acbq 
tyrde olardb11 geometrlalbq iormas1>nan 
kerjnedj. 

Kep<;aqlbn aj r c;e
Simmetria \:a· rjnen qanda1 · da 

ZhQtbOJb. Bo'sa 01ca sjr c;a-
Zbqtbq etkj zsek, sol 

c;azbqtbq!bn, ekj qarama-qarsb setjnde 
kfrstaldbn, c;aqta rb men sDrbcl<trb d<:i l 
ajrde l keljp qa1talaub mymkjn. 

EJ(j c;a oibnan kr 1st aldbn 
Bjrd ei cek t e u el ementter j 
m e n Ba s qa qasietterj qaita 
i a p t D r a t b n <; a z b q t b q t b s i m· 
m e t r i a i; a z b q t b oi b d e p a t a i db. 

Simmetria <;aZbQ!bO]bnda ainalbq qa
siet solad1>: krista ldbn slmmetria c;aZbQ· 
thO]b men l<.esj p alO)an <ir seljgj ekjncj 
Bel jgjnjn alnalbq kcskjnjne d<il kel edj, 8. su r e t. Kus tbn. slmmetria <;aZbQtbqtarb. 
ia0Jn1 onbn a111alhq keskjnj si aqtb soladb 

8-suretten iu lll forma!b solbp keletjn kri taldarda 9 simmet ria c;azbQlbO\bn c;yrgj
zuge solat1>ndb0!b kerjnedj. Endj l<ustb11 jcjne, 8 durbs ycsurbcpen cektelgt:!n, kepc;aq 
Shtaibq; BUI kep<;aqtb oktaedr dep ataldb (~-suret). Kusqa jctei SbZO]an ol<taedrdb kus-
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la b sunmetna c;azbqtbqtarbnbn ornalasu ~<irtjp_terjme;i salbstbra otbfb p, olarctbrt. 
okfaedrdb da s1mmetrialb c;artblbqtarO(a seletindefJn ona1 aa1qau0ja Boladb. Sonhmeoi 
kull 51aqlb, oktaedrda da sol 9 simmetria c;azbqlbOJb Boladb. 

!:J-s u re t. Kusqa jctei 
SbZblO(an oktaedr. 

' I 

I 
I 

~ I I 
_ ... ~- ... 1-

1 I - r 
' I I 
I t 

- L - ·.( 
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10-s u re t. Geksagona1 prizmadaO(b 
simmetria esterj. 

Altbc;aqtb (geksagonal) pri zmada (11-suret) 3 simmetria c;azbqlbOJb qarama-qars1> 
qbrlar arqblb, 3-euj qaran;a-qarsb c;aqtardbn ortalbqtarb arqblb etedj de, 1 c;azbQtbop-.. 
onbmen tjk surbe qurastbrbp kristaldbll uzhn soilbq esjn qibp etedj. Sonhmen 
gek.sagonal prizmada 7 si mmetria c;azbqlhOJb soladh. 

Si111metria c;azbqlbOJh P <ir pjmen selgjlenedj. Bui <irptjn aldbna qoihlO(an koefit
si ent, kr istaldbq ke pc;aq taOJh simmetri a c;azbq!bqtarbnbn samn kersetedj. Kus pen 
oktaedrda 9P, geksagonal prizmada 7 P soladh. ~ 

Ai11alasbnda kristaldbqk e pc;aqthn e l eme ntteo j 
Simmetria e sj. m e n B a s q a q a s i e t t e r j d u r b s q a i t a I a p t u r a t h n, 

s b z h q t b s i m m e t r i a e s j d e p a t a i d h. S 1 111 111 e t r i a e s j 
m b n a me 11 s ip at ta J ad 1>: e g er k r i s t a l d h q k e pc; a qt b o d an (es t en} 
al n a J db r a BJ r By r be e a mas b n d a i B Li r b p q o i s a, o 11 d a o l s a r I b q 
qa sfe tterjm en ez jnj rl aur b nOJb qalbBbna tolbqt a 1 d;il k e le dj . 

Eger tolbq ai11albmda (360°-tbq) kepc;aq ezj11jn s urbTIOJb qalbsb11a ekj ret d;il 
keletjn sal sa (ia0]11i 180°-qa aurbl sa), onda simmet ria esj ekj11cj rettjK, 3 ret d;,il 
kelgen (120° qa surblOJanda) ycj ncj rettjk laOJb sandal sola seredj . Simmetria esj 

f/ 
- ~--- -~~ -- -

I 
I ' J. __ _J ___ _ 

; 

i 1-s u r e t, Kust aOJb simmetria esterj. 

mbnadai so lbp s elgj le11 c:i j: L2, L3, U, L6. Kri staldbq kyid jn sjr tektjlj gjne taian 1> 
c;ana materiald1>q se lce l<lerdj t~ lm stal jcj11de sjr sjrjne eeksjz c;aqb n kele almaitb11-
dbqtarb11a sy1e11jp, krbt.dlografia OJ hlhtnb, kristaldhq kl'l ppqta tek c;o0Jarbda atal
ora11 4 Stmmetria esterjnjn OJana BOia ala! bl1 db0Jbl1 d;i Jeldeidj. 

Kust a yec;aqlb su rbetardbn qarama-qarsh teselerj arqblb 4 LS c;yrgjzuge ooladb~ 
Qarama-qarsb kvadra t c;aqtardb ll ortalbqtarb arqblb 3 L4 c;a11a altb par qarama
qarsb qbrlar arq hl b 6 L2 c;yrgjzuge soladb (10-su ret). 

Oktaedrdbt\ da tijstj si mmetna e5terjnj t\ sanb oshndai soiadb. 
Al endj, geksagonal prizma salsa , onda kri staldhq kepc;aqtbn uzbn BOibmen 

ketetj11, Bjr OJ 11a L0 ooladb; onbn ystine onda, ye par qarama-q;:trs1, qbrl ar .arqhlb 
c;ana ye par qarama-qa rsb c;aqt?lrdbn ortal &qtaTb arqb lb 6L2 c; yrgjzuge BOladh 
(11-suret). 

I ~ 



· immetria sen- Simmetria <; azbqthqtarb men esterjnen nasqa , kr istaldbq kepi;aq
tarda s i m me t r i a se nt r I e r j n j n de nolu b mymkjn. Kri sta ld bq 

t rj. k e p <; a q t b 11 s e n t r j d e p, k e p <;a q t b rt B j rd e i c e k t e u 
e I e m e n t t e r j m e n n a s q '' q a s i e t t e r J e z j n e n d i a m e t r c e q ar a 111 a 
q a r s b s a OJ b t t a rd a o r n a I a s i, p <; a t a t h n n y k t e n j aitadb, 

Kri staldbq kepi;a qtb simmetria s(;ntrj !H1r1uCJ!b nbn <br!qb Bc lgjsj - on r:, n parall el 
c;aqtarb men pa rallel qbrl ar1>n 1> n uar s ol ub. Kri ta\d bq ke pi;aqt1> simmetria $Cntrjn j11 
ujreuden artbq solub mym kjn emes. OJ C orpjm en Be lgjlenedj, On b ku Bta da, 
ok ta edrda da, geksagonal pri zmada da onai taB11qa Boladb, eitkenj ol lmsta ldardL1 t 
simmetr ia esterj men simmetria <;aZb qtbqta rL>m n qibl bsn nyktele rjnde nolad i, 

· Simmetria i;azbql bOJb, esj <; ana se ntrj kr istaldbq kepi;aqt;,11 
Kristallogr afia- s i mm e t r i a e l e m e n t t er j dep ataladb. Kr is talda nu Ja r eza ra 
i;,q ktastar men BailanbStb Bol adb. 

sistemalar. Geksagonal prizmada ekjncj rettjk simmetria este rj altbdan 
arlhq ta, kem de solma1dt.; ei tk enj, olar ezara altbnCb rettJk 

· immetria esj men sa ilanbsqan eoladb. Kuata te rt ncj rettjk ye sirnmetria esj ezara 
y cjncj rettjk s1mmetria este ri arqblf.> nail an1>sqan. Sonqblardb 11 tek 4 nolul ~m. 

•
~. 
-.~.-. ~~ 

~ -
\';. . 

"- " 

OJana mymkjn; e itkenj olardbfl. nudan 
artbq ne kem aolul arb, tertjncj rettjk 
s1mmetria esterjnj11 s arlhOjbna qi qac 
keler edj. 

Simmetria elementterjn jn s jreul erj 
ekjncjl erjne ea1J anbS!b noloiandbqtan, 
ola rdbn kemnin <i tsialarh ete cektcul j 
(az) soladb. Olardbn Mtyrlj gruppl
rovkalarbnbn tek qana 32 kotm< ina tsio· 
larbllb11 Boluh, ia1~n i 32 kri s ta11 o g r a
f 1 a I h q k I a st b 11 solub mymk jn 
I< rjnedj. Bui kl astar, ky rdeljljk d;ire
r;:esj ne qa rai, cut noibnc::1 6 ,,s l s t e m a
OJ a" (s i n go n ! a OJ a) ee ljnedj . Temcn
de BiJl sistemalard bt l., olar ycjn en tl ptj 
si mm etria elementterjmen ejrge, attarba 
J;eltjremjz: 

C - triklbuljh 
L2 CP - rnonoklindjk, 

12-s LI re t. Altb kri stald bq siste- 312 cap - ronlBalbq, 
a!ardba ke pr;:aqtarbnbn oB razetsterj. 1,o 6 L2 C7 p _ geksag onaldbq, 

Soldan onqa qarai- r;:oqarqb qatar-du- /) 4L2 CSP- kvadrattbq. 
S bS, geksagonaldbq, kv adraltbq, ternen- BL• .JLS 6L2 C9P-dlirbs. 
g j qatar-rornaalbq, monoklindjk, tnk- . 

lindjk. ar sistemanb sipattaitbn surettegJ 
ylaj\ erjmen tanbsaibq (1 2-suret). 

Eger dufbs sistemada simmetria el ementte rj nj n en kyrdelj konrninatsialarb eol at1>11 
s olsa, trikllndjk sistemada tek simmetria sentrj 01ana aoladb: en c;aeaib c;aqdaida 

iiS-~ u re t ~ 1mmetr i a sencrj r;:o iblbp ketkende 
oktaedrdan tetraedrdbn quralub. 

nda tjptj de simmetria solmaidb. Bjz tekserjp etken kr istaldbq kepr;:aqtar i;oqarOJb 
.d~re<;elj sistemalarqa <;atadb: kun pen oktaedr - dilrhs sistemaqa, altbc;aqth prlzrna 
- r{eksagonaldbq sistemaqa "atadb. 
J6 



<;:001arbda keltjrjlgen taslitsada er slstema ycj n simmetrh e lementt rjnjn 
myml jndjk en tol bQ konrninatsialarb kerse tjl gen. Simmetri a eleme ntterjnj 11, to lb q 
~a z b qt b q 11 e go Io e d ri a l b q dep atala tw, osbndai komsinatsia lprb e11 sim
metria lb kristaldbq forma lardbn, misa lb, durbs si stemada kuB!bn, oktaedrd bt1 c;a 11a 
s asqalardbn quralubna sesep soladb. 

Bjraq , c;aratbl bsta, si111111etr1anb11 go loedri a ycjn xarakterlj elementterdjn keis j
reulerj c;oiblbp ketetjn, kristal dh q kepc;aqtar da kezdesedj. Misa lh, eger d lirbs sis te
mada simmetria se11trj <;oi hlbp ketse, 011da oktaed rdhn (segjz c;aq thn) ornb11a s asqa 
kepc;aq, amqta p ai tqa11da, tert durbs ycsurbcpe11 cektelge11, te rt <;aq - tetraedr 
paida Boladh; 111i111da qa rama-qarsb paral lel c;aqta r Bolmaidb (1 3-suret). Tetraedrdb 
tekse rjp qarasaq, simmetria se11trj njn ty sjp qalu bl1b 11 saldar"11a11 tertj11cj rettjk 
slmmetria esterjnjn c;oibl0Ja11db0Jbl1, ekj11cj rett jk simmetria esterj11jn ycke c;ete, 
·simm etri a c;azbqtbqtarb sa"11darbl1h l1 altbOJa c;ete kemjge11djkterj11 op-or1ai amqtaimhz. 
Mu11dai form ala rdb ca la tol bq c;azhqtbq, 11 e gem i e d ri a l" q form ala r dep ata ldb. 

- Mi11eraldard"n k'»lsta ldanu bnda , e11 c;asaib c;ao1daida, qura lathn 
<;asaib forma
lar men komsi 

natsialar. 

krl staldbn sarl bq c;aqtarb, qbrlar" c;a11a si1rbctarh ezara sim
metria eleme11tterj iHQblb yzdjksjz sailanbstb soladh. Sonda 
<;a Bai b kri staldb q fo rma qurn lbp CbOJadb; suoian tas tuzdbn, 
kus kristaldarh misal sola aladb. Bjraq, keide tas tuzdbn kris-

taldarb, ye <;aq th surbctam ycsurbc!b c;aqtarm en kesj lgen kustar form asbnda solbp 
keledj (1 4-suret). Bul c;aqta r eza ra si mmetria zandarb BOibnca sailam,sqan; s jraq, 
nular men kus eleme11tterj11jn arasb nda ecsjr sai la11 bs soJmaidb . 

14- s ure t. Durbs sistema kom si11 atslalarhnbn, osrazetsterj . 
l( us pen oktaedrdbn kusb sasbmdau korn s inatsiash. Kusqa jctei SbZ blb p, komsi
natsianhn quralu"n tysjndjretjn oktaedr. Kus pen ok taedrdbn ok taedrb sashmdau 

komsinatsi asb. 

14-suretten , s_ul setterdjn e jp c;etjspege11 oktaedrd bn c;aqtarb ekendjgj amq 
ker jnedj . Eger si11ardb tl esulerj s udan ke rj artbOJbraq sol sa , onda tuzdbn kri stalb, 
-esjp c;etjspege11 kuB!bn kvadrat c;aqtarhme11 kesjlgen denelj k Bfi rbctarb sa r, oktae
<lroia ainalbp ketedj. a rtyr lj 
.kepc;aqtardb11 mineraldarda ;:i rda
ibm solbp turatbn, osb11dai term e
lerj, <;a saih kristaldbq formadan 
.aibru ycjn, k oms i 11 a t s i a I a f 
dep ataladb. Keide sUI komsi 11at
sialar te rt c;ana tjptj altb kristaldbq 
form alardhn termelerj Bolbp, ete 
kyrdelj tyrde kezdesedj ( 15· suret) . 

Qospaqtar. 
Keide kristal
dar ezara, 
ekeude11, yc

euden c;ana oda11 da artbq solbp, 
sjtj sjp qaladb. Belj11Beitjn, sjr for
malb c;ana sjr camalb kristaldar 
arasbnda mundai sjtjsuler selgjlj 
zattdar soibnca Bolb p turadb: 
kristaldar sjtjskende sjr-sjrjmen 

2-14 

15-s u r e t. Kyrdelj kri staldbq komsinatsialar, 
Sol <;aqtaqb - kus formasb ystem solatbn Kris
taldbq altb kepc;aqtbn komsinatsiasb. On c;aq
taqb-oktaedrb ystem solatbn, kristaldbq ye 

kepc;aqthn komslnatsiasb. 
17 



Belgjlj Bjr oiirhctarda (60°, 120°, 180°) ai qasbp qospaqtaladb. Ondai s jtjsk e n kri -
taldardh q o s pa qt a r dep ataidb. Qo paq Bjtjsu lerdjn misaldarh gi pste k ep Bo
ladb (16-suret). Suretten, qospaqtaJO!an kri ta ldard bn tek njr Bjrjmen <;aBbSa Bjtj ip 
qana qoimai, keide njrj nj11 jcjne Bjrj kjre njtjsetjndjkterj de k erjn edj. Qosp aq 
Bjtj udjn Belgjlerjnj11 Bjrj-kristaldbq kep <;aqta kjrjs (jcjne qarai satbllQ b) Bii
Tbctar soladh. · 

4. Mineraldardbn fizikal bq qasietterj. 

Mineraldardb diirbs tanu ycjn, krista ldbq form a tjpt · 
Kristald bq agre· de c;etkj ljksjz Boladb . \: aratblbsta naOlbZ diirbs kri stal-

gattar. dar sirek kezdesedj . Olardbt1. qu ralub ycjn kristaldh q 
formailb n. ezjn erkjn ke rsctujne ked~rgj Bolmaitbn erekce qolailn. 
c;aqda ilar kerek Bolad b. KeBnese, kristaldar, o1ard hl1. erk in 

quralularhna mymkjndj h. 
0ermeitjn c;aqdai larda qu 
raladb. ;3dette, t o lhq e sj p
ene al maO[ an kristaldar 
qandai cta aolsa njr <;bnhs
thll. sbrthna <;aBbSb p otbra
db, ne aol masa Bjtjspele1 
qurastbradh. Bjr iictarh 
Bjtjsjp Bcirjne ortaq nj r 
taBanb Bolatbn krlsiald a · 
gruppashn d r u z a dep atai 
db (17-suret). Eger mine
ra!dhq zattar sentrden c;an -· 

l?-s ~r e t. \fipstjn qospaq.t.arh: . c;aqqa qarai (keide nasqa 
Solda0J.h-g1pst1n c;asa1b lmstalh, ke11ng1Ier- Bjr denenjn. ain alasbn qap-

onhn qospaqtarh. t ai) esj p q ura lOJ. an Bo Isa, 

onda ondal <;lbndhnh k on k re ts i a dep ata idb (18-suret). Krlsta!da r ~hn, 
Bildan da karj thOJ.bZhfaq qosblbsatbn c;aqdallar& da Boladb; munda1da 

17-s u re t. Tau xrustaljnjn druzas&. 
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18-s u re t. Kykj rt kolcedan1> 
konkretslaSbllhll qiqanh. 



olardh qilraithn ceke mlneraldhq tlpterdjn. sipattarhn erekce kemekcj 
tdsjldersjz (ximialbq analiz, ta01h Basqalarsbz) aihru ete qihn Boladb. 
Miindai Bjtjspeler adette k r is ta Id b q a gr e g attar dep a ta la db. 
Kristaldhq agregattarqa kep tau \bllbstarh misal Boladb: granit, mramor 
taOlh sondatlar. Keir:le BeljnBeitjn mineraldar ete usaq BOladb da, olardb 
tek mlkroskop arqhlb qana keruge Boladh; milndai agregattar casb
fbll k r is ta l db q a gr e g a ttar dep ataladb. <;:asbrhn kristaldbq 
struktura caqpaqtasta (kremende) Boladb; kremen kvartstbn mikroskop 
arqblh kerjnetjn, amorf kvarts pen saz aralasqan, usaq kristaldarb
nan qurhlqan Boladh. 

Keide carathlhsta mineraldar, ezderjne tjptj qasiettj 
Psevdomorfoz- emes, kristaldhq formada da kezdesedj . Misalb, adet-

dar. te, az simmetrialb monoklindjk sistemada kristalda-
nathn gips keide Belj nBeitj n kus form alb tyrjnde kezdesedj. OnhQ 
seseBj mhnau: litosferada serkuldtsia casap c;yretjn suqa tas tuz kris
taldafh erujnjn. saldafbnan solqan qUbsth gips kristaldanhp tolthfadb. 
Mundai "<;al01a n" kristaldar p s e v do mo rf oz d a r (cal01an kristal
dar) dep ataladh. Mineraldardbn Shrtqh formasb ezgermei tur01anda, 
ximialhq sostavbnhQ c;ai ezgeruj arqhlb da psevdomorfozdhn, soluh 
mymkjn. arine, BUI Sbrtqb forma psevdomorfozdb tUOJbZOJ.an mlneral
dbIJ, jckj kr ista ldbq qasietterjne tjptj de s;:iikes kelmeidj. 

Osh althl0Jandardht1, s ;:irjnen, mineraldardb tanbp aibfa Bjlu ycjn, 
olardhIJ, Shftqh formalafbn qana zerttep Bj!UdjQ tjptj de cetkjljksjz
djgj cana olardhn, fizlkalbq, ximialhq qasietterjnjn sarlhq komplek
Sbn anhqtaudhQ kerektjgj aiqhn kerjnedj. 

Q tt 1 Mineraldardh11, flzikalbq qasietterjnjn jcjnde, olardb 
a b hq. tanu ycjn olardhn, qatthlhqtarb nhn. ma11,bzh ete ylken 

BOladb. Mineraldardhn. qatthlhqtarh, Belgjlj Sbnaqbc mineraldar men 
tbfn aq anda, olardhn. kersetetjn qarbsularh arqblb anbqtaladr, . Sbna
OJbC-mineraldar, ezderjnjn. qatthlhqtarhnhD, esu tartjsjmen erekce 
qatthihq ckalash deitjnge tjzjledj. 

Qattb!hqckalasb 

l. T;ilk 
2. Tas tuz 

6· Ortoklaz (dala cpalb) 
7. Kvarts 

3. lzvestj cpat 8. Topaz 
4. flu orit 9. Korund 
5. Apatit 10. Almas 

Aitalhq, qatthlhqth sbnau ycjn Bjz magnit temjrtas aldbq. Bui 
mi neral da la cpatbmen ShZbladb da, ezj onb Sbza alma ldh. Ola! Bal 
sa, dala cpath magnit temjrtastan qattbraq Boladb. Bjraq, magnit 
temjrtasb qattb lbq ckalasbnda ezjnen temen tiirOJan apatltpen SbZbl
maidb. Sonbmen qattblbq cenjnen magnit temjrtas apatitpen dala 
cpathmll, aralbOJbnda soladb ,' iaqni onhn qattblhO{b (cubq camamen) 
5,5 ke ten soladb. Dala caOJdaibnda zertteu praktikasbnda, sfil mi
nerald ardhn ornhna "qatthlbqth almasthfO{hctar" qolda nbladb; Bfilar 
mineraldardhI1. qattblbqtarbn selgjlj darecedegj cubq camalarmen 
anhqtau01a mymkjndjk Beredj. Bal almastbrOJ.hctar mbnalar: 
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Qatlb lL q 

<;:amsaq qarwdac • • . • •••••• 1 ge <;UbQ 
Ti, rn aq . • • • • • • • . 2-2112 • 
Mbs aqca . • • • • . 3-4 • 
Cbll b kesegj . • • • . • . 5 ke <;u bq 
BCJl<j . • • ••• 6 
Egcu (ne kvar ts) . • ••• 7 

En kep tara01an mi nera ldardhn qatthlhqtarhn anbqtau 1cJn Biil 
narseler tolhq c;etkjljktj Boladb. 

Mineraldardht\ 
ShBaOialb sal

maqtarb. 

Mineraldardb tanu ycjn olardbn SbBaoialb salmaqta
rhnhn manhzh da ylken Boladb. Bill SbBaoialh salmaq 
mineraldbn sondai kelemdj sudan nece ese auhr BO
lathndbO[hn kersetedj. Mlneraldardbr\ SbBaO!alh salmaq 

tarb ;:ildenece tyrlj BOlbp kezdesedj: misalb, miinaidhn ShBaoialb sal
maO[b 0,8, platinanjkj-21 Boladb. Qoloia ustap elcep aq, mineraldh 
keide SbBaO[alb salmaO[b BOibnca tanuoia BOladb. 8rine, d;:il anhqtau
larda taraZbCJla salbp elceu priomdarh qoldanblu kerek. 

Mineraldar ycjn olardhn c;arhqqa qatbnastarb xarak-
Mineraldard&n. terlj Boladb. Qandai (kep, ne az) d;:i rerede Balsa da, 
~ar&qqa qatb- "' 

nastarh. mineraldardbn Betterj c;arhqth caqhlhsthrhp tiiradb . 
.KeiBjr mineraldardhn Betterj kyngjrt, keiBjreu1 erjnj

kj c;arqbldaOjan aoladr:,. \:arqbldauda, metalca c;arqhldau, metalca emes 
c;arqhldau, chnbca c;arqbldau, perlamutrca c;arqbldau taqh nasqa c;arqbl
daular Boladb. 

\: arqhldaudan Basqa, mineraldarda tys te Boladb. Taza tau xrus
talj (sutas) siaqth myldem tyssjz mineraldar Bar. Basqalarhnda mi
salb c;ashl malaxitte (c;alpb alqanda metal qoshlhstarda), ezderjn qii
raithn zattarOJ.a saikes tys Boladb. Miinhn ystjne, cet qospalarmen 
Boialoian mineraldar da Boladb. Misalb, kyngjrt kvartsthn, organika
lbq zatthn qospashmen Boialub mymkjn . 

.Keanese mineral porocogjnjn ezjne xarakterlj, onhn tutas ke
sekterjnjn Boiaularhnan Basqa, Boiauh Boladb. Mineral porocogjnjn 
Boiaubmen tanbsu ycjn, qandai da Bolsa BJr aq tystj BettJn ystjnen
cidette glazur c;alathlmaqan farfor Betjnjn ystjnen-mineral kesegj
men SbZhq c;yrgjzedj. Misalb tiitas kesekterdjn jcjnde, qhzbl, qonhf 
c;ana magnit temjr:astardh Bjr Bjrjnen alhru keide ete qibn BOladh; 
sbzhqqa qarap Biilardh onai aibruOJa Boladb: qhzhl temjrtasta sbzhq 
c1edei qhzhl, qonhrbnda-qonbf ne sarb, magnit temjrtasbnda
qara Boladb. 

5. Mineraldardhn ximialbq qasietterj 

Mineratdi,q ara- 8rnjr mineral ezjnjn ximialbq sostavhmen sipat-
lastar. taladb. Bjraq, c;arathlhsta naotbZ taza ximialbq mine

raldar myldem Bolmaidh deuge Boladb. 
ezderjnjn quralubnda mlneraldar ainalashndaO[b ten,rekten cet 

zattardbn. Belcekterjn tartbp albp tfiradh; Biilar mineral zathnhn jcjn· 
de <;yzegen kyide tur01an slaqth Boladb . .Keide mundai qospa ete kep 
Boladb da san <;enjnen mineral zathnan ystem BOlhp ketedj. 8dette 
aiil qospalar tek mikroskop arqblh qana kerjnedj. Bjraq, olar keide 
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jrj, c;ai kezge c;aqsb kerjnetjn, kjrmeler BOlbp ta kezdesedj. Misalb, 
tas tuzdhn jcjnde qilralda nBaOJan kezBen, keBnese, jcjnen Batpaq, 
kel gazh, su BU!arh, siiihq c;ana qattb kjrmeler tolo1an, cirtyrlj formalb 
quhstardh BaiqauOJ.a Boladb. 

Kep minera ldardhn, JJ Oiaul arh, misalb ru JJi nnjn, ametistj n, taoth Basqalard hn 
Boiaularh mineraldbn negjzgj massasbna qos1>l 0Jan Bolao1bc zattardbn ys terjne 
aail an bstb Bol adb. ~ 

Q os panbn, 0,1 f.L nan kem Be lcekierj n en. kyctj mikroskop tar arqhlh da a ihmOJa 
BOlmaidh. Eger sonda arnjr Belcek qospan hn, ke p ne az sandh molekulalarb nan 
qura loian JJolsa, onda Bjzdjn q a t th ho 11 o id a I ertjndj dep ata lathn, z at th n. 
il s a q d i pe r s i ash me n jstes Bolqanbmbz. 

Kolloida l ertj nd j lerdjn. xarakterlj erekcelj g j-erjtjl gen za t e rjtkjc ten ecuaqbtta 
kri staldar tyrjnde seljnjp Chqpaidb. Eger kollo idal erjtjndjnjn. j cjnde-sjr qal bptb 
aolhp cacbrap <;atqan Belcekter qoshlbsa Bastasa, onda o lar erj tkjc tj n. jcjnde keidc 
skelet (ne Bil l!) tarjzdj n;:i rse quraidh; Bill skelettjn. aralbqtarbnda e rjtkj c-mineral 
ustasr,p tilradb. Munda ida tjp tj lrnlloidal erj tj ndj-z e I dep atalatbn <;ana koll oidal 
ky ige-g e l g e kecerij , Bill , keBnese, s t u d en (kjlegei djrjldeujk) t;:i rjzdj soladh, 
_Qomr temj rtas, opal siaqtb aarl hq amorfthq mineraldar d;:i l osb g elde r soladb, 
aular sulh koll oidal erj tj ndjlerden cegedj (koagu!;:itsia <;asaidb) <;ana negjzgj zatt hn, 
aralbqtarbnda ed;:iujr ertj nd jl erden su Gstap turad h. 

Al endj, zatthn cacbrau d;:ire<;esjnjn. e n. <;o oiarOJhSh na OJhZ er j t j n d j I e r dep 
atalatbndar soladb. M fi nda zattbtl, cachraubnan molelrn lalbq di spersia deitj n CbOJad b. 
Molekulalhq d ispe rsiada zat molekulalarOJa i;ana iondaroia seljnjp, aralasathn za ttar
dhn mol ekula larh sjrj n,jn. arasbna sjrj k jrjp <;yredj. Degenmen sul ara lasu ximial hq 
qoSblhsqa ainalma idb. Ximialhq qoSblbstard aOJ bdai, qattb ertjndj de aralasatbn zatta r 
aralasqa selg jlj salmaqthq qatnastarmen k jrmeidj i;ana ;:idette BUI aralastbtl, q asietj 
aralasqa kjre tj n zi:ttar qasietterjne ortaq soladb. 

Mfinh" ysti· ne rarathlbsta i z om or ft h q a r a I as t ar lzomorfizm. · ~ " 
deitjn aralastar da kezdesedj. 

Ximlalhq sostavh ci rtyrlj BOlathn c;ana qO.rblbstarb Bjrdei BOlhp 
krl staldanath n mineraldar Bar. 

Bui qiiBhlhs i z om or f i z m dep ataladh. 
Izomorfthq mineraldardhn kernektj misalh-dala cpathnhn mhna 

tyrlerj: alBlt (HaAISi308 c;ana anortit ( CaAl2Si208). Biilardhn c;arath
lhsta <;i j kezdesjp, plagioklazdar dep ataluch, cirtyrlj izomorfthq ara
lastardh qurasth!ularh mymkjn. 

Polimorfizm. <:: arathlhsta izomorfizmge kerj qfishlbsta BOlhp to.-
radh; mfinda ximialbq sostavtarh dci l Bjr BOlbp kele

tjn ekj mineral, ezderjnjn kristaldbq , fizikalhq c;ana ximialhq qasiet
terj c;enjnen, Bjr Bjrjnen Basqa Boladb. 

Mundai qfiBblhs po I i mo r f i z m dep ataladb. 
Po!imorfizmge almas pen grafit misal Bola aladb. Bil.I ekJ mine

ra ldhn ekeuj de kemjrtegjnen qfiral01an; sj raq, Bill ekeujnjn aiHma
larh ylken. Almas oktaedr ne dfirhs sistemanbn Basqa formasbnda 
kristaldanadb da, grafit - geksagonal plastinkalar formasbnda kri stal
danadh. Almastbn qattblbO[b en c;o 0J.aro[h dcirec;ede (10) Boladb da, 
grafittj kj en temengj dcirec;ede (1) Bola db. Almasthn SbBaOJ.alh salma
O!h 3,5; grafittjkj - 2,2. Almas meldjr Boladb da, grafit meldjr Bolmai
d&. Grafitke qaraOJ.anda almas ottegjnde onaibraq c;anadh, taOJ.b sasqa
lar. Bui mineraldardhn qasietterjnjn Bjr Bjrjnen sasqa Bolathndhq&, 
olardhn atomdarhnhn kenj stjkte <irtyrlj BO!bp ornalasat&ndhOibna tbOlhZ 
sailanhsth ekendjgj osh kynde taza fa <;riBe c;olhmen d<ileldenjp othf. 
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6. Mlneratdardb ximialbq zertteu. 
Mineraldardbn. ximialbq sostavbn ajludjn. praktikalbq c;ana teorialbq 

Qur01aq c;ana ma1i.bZb ete ylken soJadi.. Mineraldardbn. ximialbq sostavhn zert-
sulb analiz. teu arqasbnda ajz, tek qana onhn praktikada qoldanhlubnbtl. 

mymkjndjgjn anhqtap qo imaimhZ, onbn. sostavbmen ;irtyrlj qa si
etterj arasbndaO)b za11db aail anbstb da anbqtalmbz. Mineraldar0Ja ximialhq analiz c;asau 
;idjsterj c;alpb ximiadaOJb ;idj sterdei aoladb. l:ldette mineral porccokkc antaqt;;iod. b, 
sonsoii., su ne qhcqbldardb11. hqpaldarb arqhlb ertjndjge ainaldbfbladb. Budan keijn 
ximialbq reaktivterdjn c;;irdemderjmen, osblaica <; asap alqan ,~ rtjndjnjn quraubc ele
mentterj anbqtaladb. Sonbmen, Bill analiz "sulb c;ol " men <;yrgjzjledj. Bjraq, mine
ralog iada erekce ken. tyrde "qi1r0J.aq c;ol" qoldanhladh, sul <;ol ximiada slrek paida
lanbladb. Bal <;oldhn. negjzj mhnada: Shnalathn mineraldb kyctj q&zudbn bQpalhna 
c;ana <;albndaOJ.b totbqtandbrOJ. bC pen totbQSbzdandbfO!hC protsesterge ty sjrjp, sonda 
solatbn ;irtyrlj qusblhstarO)a qarap, mineral jcjnde qandai elementterdjn. s arlbOJhn 
ajledj. Bill ddjstj qoldanot.anda, fa c; riae r;asau ycjn, shnalatbn mineraldb ete az mel
t <>rde aluOJ.a soladb. 

Mineraldaroia analiz c;asaoianda qbzudb kyceitu ycjn, d;inekerleu 
D'lnekerleu trusacbOJb qoldanbladb (19-suret). D;mekerl eu truaaCbOJb esesjnde 

truBaCboth. c;asaib Cbnb trusachqtafhn da qoldanuOJa mymkjn; onbn ycjn, tru-
saCbQ!bn sjr ucbn ijp, tar tesjk qalOJandai etj p, d;inekerlep ta stau 

kerek .• i.rnap ;ideij daiarl an0Jan d;inekerl eu trusaCbOJ.b metaldan jsteledj; munhn imek 
BUbnhnda rezervuar Boladh; yrlegende rezervuar jcjnde aua qo ihlbp, trusacbqthll. 
syijrjnd gj tar tesjg j arqhlh auan bn a0J1>nb s jr qalhptb s olhp CbOJbp turadb. 

' D;inekerl eu trusaCbOJbmen gaz cambl1bll. r;a lbnnnda da, 
c;as aih mai cambnbn c;albmnda da jsteuge aoladb. Munda, 
mai cam c;al hnbnbn ye qasatb solatbn db OJbn esten Ch OJar
mau kerek. S brtqh c;arhOl.b nacar solatbn, bStbq qasatta, 
ottegj asa kep BOladb; sond bqtan ol qas atta tothqtandh r
OjbC qasietter aoladb; <;albnllbf\ jckj, bStbOjb kemdeu qaBat
tarbnhn (i;a rbOJb acbq ortada OJ b qasat pen c;a rbOJ b k yngjrt 
jckj qasattbn), ot tegj i;etkj ljksjz sol OJ andbqtan, totbqsbzdan 
dbrOJbC qas ietterj so ladb. <;:alpb a itqanda, mai cam <;a l1> nb
nb11. temperaturasb i\e regjnce i;oOJarb solmai dh. Degenm en 
d;inekerl eu tru saCbOJb arqblL sbrtqb qasattbn. temperatura
sbn 1000° qa deijn keteruge soladb. 

19-suret O;inekerleu 20-suret. Kemjr ystjne qotbp sr,nau. 
truaaCbOJb. 

l\lai cam c;al bnh i;ana d;inekerleu trus acbOJb i;•ndernderjmen mine-
1\naliz metod- raldardhI1 s alqbOJ.bClbOl.b sbnaladb. Onai salq itbn mineraldar, onhf\ 

tarh. ajr kesekcesjn QbSq bcpen albp c;a lbnnbn. shrtqb bS!bq qasat1>na 
kjrgj t gende aq s alqbp ketedj. Casan salqithn mineraldar aolsa, 

olardh Balqbtu ycjn d;inekerleu trusaCbOJbll qoldanu0Ja tura keledj. 
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, Mineraldbr\ jcjnde qandai elementterdjr\ BarlbO[bn, onb <;albnqa ustaqanda, 

! ~albnnbn Belgjlj Bjr tyske Boia lubnan Bjl edj. Misalb (tas tuzdbn sostavbna kjretjn) 
natrl <;albnda sa rb tyske, tiiz qbCQblbmen sulanqan mbs qosblbstarb i;asbl ty ske BOiai-
d.b taqb sol siaqtb. _ 

'Mineraldb Sbnauda kemjr ystjne qoibp sbnau <:>d j sj ken tyrde qoldanbladb. 
Onbn ycjn aqac lrnmj rjnjn Bjr kesegjnjn ystj nen oibp kjckene cunqbrcaq (20-suret) 
j steidj de, onbr\ jcjne sbnaitbn mineraldbn Bjr SbnbO[bn saladb. Eger rnlneraldbn 
osb kesegjnc d;mekerleu truBaCbO[bnbn <;a lbnbn B30[bttasa, kernjr ystjnde d a tt a r 
paida noladb. Misalb, visrnut <;arqblb kemjr ystjne, vlsmut totbO[bnbr\ ;:iuelj sarO[blt 
qhZbl tystj , salqbndaqannan kei jn sari,-1\rnon tystj datbn tysjredj MbciaktbJ\ qosblbSb 
.aq dat cbqaradb. Jcterjnde aubr rnetaldar nolatbn rnineraldbn kerol ekter dep ata\atbn, 
metal carikter ty jredj. . 

Minera ldardbr\ sostavbn anbqtau ycjn, ,,cbnbnbn Boiaubn sbnau" ;:idjsj de qol 
danbladb. Om,n ycjn <;jr1jcke platina sbmbn albp, Bjr ucbn ijp, kjckene qulaqca <;a
'Saidb. Qiilaqcanbn jcj ne. Balqbp, rn eldjr Cbnb BO lbp ci.qatbn, Bura ne fosfor ti1Zb
nhn porocogj albnadb. Sonson cbnbnbr\ ystj ne mineral porocogjn seujp, qaitadan 
,atbnqa u ta1db. Sonda Cbnb selg jlj tyske BOial bp CbO[adb, ,, per I " seredj; sul 
per I - mineral jcjnde qandai elernentter narl bO[bllbl\ xarakte rlj selgj sj . Misa lb, 
rnbs fosfor tii zbmen Bjrge totbqtandbrO[bC <;a lbnda bStbq kyi jnde <;asbl per! salqbn 
ky 1jnde kek per! seredj; to!bqsbzdandbrol bC <;a lbnda temjr, celmek tystj i;asbl per! 
seredj taO[b taO[blar. 

Qalaserdj, mineraldardb, acbq ne sjr <;aq ucb d;inekerlengen Cbnb truBacbqtar 
j cjnde QbZdbrbp ta sbnauqa soladi,; sonda truB acbqtbn qasbrqalarbnda, Sbnalatbn 
zattaroia xarakterl j, su[ar qura ladb. Sostavbnda kykjrt pen mbciak (arsenikurn) sa r 
mineraldar, <;aBbq (i aO[ni aua az kjrjp tara!bn) trusacbqta QbZdbrqanda, ;:i uelj k y
kjrt mbcial<tbt\ (arsenikumnbn,) QbZbl subn CbO[aradb; sonson, Bii l qbZbl Bu metal 
mbciaktbn i;arqbldaqan qara tystj subtta ainal bp cegedj. 

7. Mineratdardbn qu ralub (genezisj). 

. Mineraldardbn, kesnese, litosfernda s oh,p tnratbn, 
Mineral di;er <;aratblbs protsesterjnjn produktb ekendjgjn Bjz <;o-
qaBbOJ.bn aOJ.b d ·t l d d ·1 · r :ximialbq protses- OJar_b a ai b oian ar an ~J em1z . y~r qaB bOJ.bnb!1 ar-
terdjn zvenosb. tyrl] OBlbstarbnbq tyrlice <;a0Jda1larbna qara1, ar-

tyrlj min era ldar pa ida Bola db. Bui <;ara !bibs <;aqdai 
larbnbn. ezgerujnen Bflnn paida BOIOJan mineraldar ezgerjp tiiradb. 
Sonbmen, mineral myldem ezgermeitjn, turaqtb narse Bolmaidb. Qai
ta, arnjr minera l <;er qaBbO[bnda yzdjksjz BOlbp turatbn tyrlj-tyrlj 
kyrdelj protsesterde, tek uaqbtca OJana tjrcj ljk etetjn Bjr zveno Bo
ladb. Sondbqtan, minera ldardht':l. .;aratblbstarbn Bjz tek olardbl1 pai
da Boloian, tjrcjljk elken <;ana tara lOJan <;aOJd ailarbmen BailanbStbrbp 
qarastbfOJanda qana <;aqsb tysjnemjz. 

\:er qaBb OJbnda BOlbp turatbn ximialhq tyrlenuler; 
~er qastbOJ.b

1
nbn on bn. artyrlj oslbstarbndaOJ.b temperaturaoia Balla-

.empera ura bq t I d K t · Id 1 i;aoidailarb. nbs b BO a b. yn men ynnJn <;ana <; b b11, <;b h ua-
qbtb men salqbn uaqbtbnhn aUbSUbna qaral, <;er qaBb

<JlbilbtJ. Betkj qaBatbnbn temperaturasb, sudbn qatu nyktesjnen Bjrnece 
on gradus <;ooiarb keterjljp, temen tysjp, ezgerjp turadb. Temperatu
ranbt1 Biilaica tolbqsub <;er jcj ne terendegen saihn Basen.dei Beredj de, 
30-40 m-ljk teren.djkke <;etkende, myldem <;oibladb. Bui kersetjlgen 
cekterden temen <;erlerde, litosfera temperaturasb uaqbtqa qarai ezger-

. meidj de, <;er jcjne qarai terendegen saibn arta Beredj. Temperatura
sbnbn, 1° keterjluj ycjn <;er jcjne qanca terendeu kerek ekendj gjn ker
setetjn metr sanb g e o term a I h q Ba s q b c degennjn. camasbn kerse-
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tedj. Orta eseppcn ol 331n ge ter~ BO!adb. Bjraq, geotermalhq Basqbdon 
Bill m<rnjnde ekj <;aOJ. bna qarai da edaujr-ed;rn jr tolbqsudbn EOlbp Hi
ratbndbotb Baiqaladb. Mbna taBl it.sada, Evropa men Amerikanbrl, 
en teren ca:xtaiarh ycjn, nasqr:,darbnbn san m;rnderj kersetj lgen. 

E11rapa Amerika 

Kersetl\jcter Metr ese- G eater-
/ Kersetkjcter Metrcse- Geater Bjmen 

malbq Bj1nen rnalbq teren- teren.-
Caxtala rd bn dj gj Basqbc Caxtalardbl1 dj gj 

Basqbc 

attarb attarb -1 Pont Muasan · I 1556 

I 
31,2 Bridi;: ·.1 2198 

I 
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Cuxav ..•• 2240 31,8 Pilmet • '2286 35,7 ' 

Bui maljmetter njzdj , 40 km camasbndai terendj kte, aarlhq Bjzge 
Belgjlj tau <;hnhstarhn Balqhtbp <;jBere alathndai tempera tural ar Eo lu 
kerek degen qorthndbOJ.a keltjredj. Vulkandar temperaturalarh 1000 -
15000 ke deijn Baratbn EalqhOJ.an lavalardh atbp qilshp tiiradb. Mu
nan selgjlj terendjkte tau <;hnhstarbn Ealqhtuoia qaraitbn temperatu
ralardhn Bar lbOJ.b ceksjz daleldenedj. 

. Bjraq, litosferamr~ jckj Beljkterjnjn kyij n tysjn u 
Lttasferada_<Jtb ycjn Basqa da Ejr <;aoidaidh esepke alu kerek BOladh; 

s asu kycJ. Bil l c;aqdaidhn :ximialbq protsesterdjn. xarakterj ycjn 
man,bzh ete ylken Boladh; anhqtap aitqanda, Bill ~a01dai-litosfera 
jcjne qarai teren,degen saibn, <;oqarqb qaBattardbn salmaqtarbnb!J. 
aserlerjnen Basu kycjnjn edauj r ylkeietjndjgj. 

Misalh, 40 km -ljk teren.djkte Basu kycjnjn camasb 10000 atmos
feraqa <;Ubqtaitbn Bolu kerek. 

Teren,degen saibn temperatura men Basu kycjnjn 
Temperatur!1 ':11en artub, zatthn, xi mialhq qasietterjne c;ana litosfera 

aasu ~Y~J1°Jn. astbndaOJ.h teren OBlbstarda BO!hp turathn, fizik a-xi-
geox1m1a bq . I t t d' kt I . t protsesterge mia hq pro ses er Jn xara er erJ men Barbs amna 
etetjn <Jserj . ete ylken aser etedj. Misalb, Bill OBlbstardaOJh tem-

peraturalar ete <;OOJ.arh nola tiir0Janmen, Basu kycjnj n. 
ete ylkendjgjnen, materla tjptj si:l.ihq kyige kece alma!dh, silihq pen 
qatthnhn, ortalhOJ.bHdaOJb kyide qalhp turadh. Bui kyl temjrdjn a0J ara 
qhZOJandaO[b kyijne uqsas Boladb (Bjraq, OOJan arjne ten,se-ten Bolmai
db). BUI kyi c;asbrhn plast i kalhq kyi depataladh.Bi11 kyide 
materiada, mexanikalhq hqpaldar Baiau BOlbp to.rsa, plastikalbq c;ana 
aqqhcthq qasietter aoladb; sondhqtan olgidrostatikalhq Basudh c;an <;aq
qa Bjrdei kycpen taratadh; mexanikalbq hqpaldar tez tietjn c;aOJdailarda 
misalh c;er sjlkjnudegj qozOJalhstarda, mfindai massa reaksianb qattb de
ne siaqtanbp kersetedj. Bui mhqtap qhZqan plastikalhq c;ana aqqhc 
zat magma dep ataladb. 

Milnhmen qatar su, litostera teren,djkterjnjn, ete kyctj Basularb
Obl1. hqpalhnda tiirOJandhqtan, ezjnjn sii.lbq kyijn tjptj 350-370° qa 
deijn Baratbn temperaturalarda da saqtap tii.ra aiadh· 
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Bill kyijnde SUOJa ete kyctj qbCqbldbn qasietterj paida Boladb ua,, 
ol Barlhq zattardb dese BOIOJandal (jcjne altbndb da qosa) erjte ala
tbndai Boladh. Monda! erjtjndj litosfera <;arbqtarb arqblb <;yrgende,. 
<;Olbnda kezdesken tau <;bnhstHbnhn sostavtarbnda ete ylken ximialbq 
ezgerj ster tUOJbzadb . 

Temperatura <;ana Basu kycj men qatar, geoximialbCt 
<;er qaB hothnhn. t t d' . lit f . . 1 t x.imialhq sostavb. pro ses er Jn Ba rbShna os eranbn, x1m1a bq sos a-

Vbnbn ete ylken aser etetjndjgj de anhq. <;er qaBbOJb 
nbn ximialbq sostavb -
Bjzge BelgjJj ximialbq 92 
elementtjn, komBinatsiasb. 
Jstelgen esepter, Bill ele
memterdjn, <;er qa BbOJbn
da Bjr qalbptb melcerde 
solmaitbndbOJbn kersetedj. 
Barlhq elementterdj Bjz, 
olardhn <;er q aBbOJ.I:i nda ta
ralubna qara i, gruppalarOJ.a 
ne dekadalar01a Bele ala
mbz. Bjrjncj gruppaOJ.a, 
<;er salmaOJbnan eseptegen
de protsent sanb ondbqtar
men esepteletjn elementter, 
ekjncj gruppao1a - Bjrljk
termen esep reletjnder, ycjn
cjge - Bjrljktjn, ondbq yles
terjmen esep teletjnder <;a
tadb da , aqtbq- on Bjrjn
cj dekada da Bill protsent 
on mi!l ionnhn Bjr ylesjnen 
(0,0000001) kem soladh. 

Temende (Klark Boinca) 

I I 

I 1 I 
149.42% 

keltjrjlgen diagramma (21- 21 - sure t. Elementterdjn. li losferada, g idrosfe-
suret) Bjzge elementterdjn rada <;:ana atmosferada taralu d1a g rammash. 

litosferanb, gidrosferanb 
<;ana atmosferanh qurudaOJ.b salbstbrma manderjn kersetedj. 

Bui di agrammadan Bykjl <;er qaBbCJ!hnhn, 97,85 %-j ne narlbOJb 
sjrjncj tert dekadaqa <;atatbn 13 elementten quralOJandbOJb kerjnedj ~ 
Bjrjncj dekadanh quraithn ot tegj (O) men kremni (SJ) den; ekjncJ 
dekadanb quraitbn aluminiden (Al), temjrden (Fe), kaltsiden (Ca),. 
natriden (Na), kaliden (K), magniden (Mg); ycjncj dekadanh qurai
tbn su tegjnen (H), xiordan (Cl), titannan (Ti) fosfordan (P) <;ana 
tertjncj dekadaOJ.a <;atatbn kemJrtegjnen (C). Adamnhn, tjrcjljgj men 
texnikasbnda ylken man,bZb Bolathn aubT elementterdjn, (metaldardhn,} 
kesj litosferada 0,01 % <;ana odan da az melcerde soladh. 

<:;:er qashCJ!bn quraitbn en Bastb elementterdjn reljmen i;ana onbn;. 
jcjndegj artyrlj <;aqdailarda BOlbp ti.iratbn ximialbq protsesterme11i 
tolhOJhraq tanbSbp eteljk. 



Ottegj (0, atomdbq salmaoib 16) - c;er qaBbOjhnhn 
"Ottegj \:ana onbn en kep taralqan elementj; ol c;er qaBbOjb massasb-

en Basth qosb- 5 i; 
lbstarh. nhn O~o rte c;uhq Boladh. Temperatura men Basu 

kycj ddettegjdei Bolqanda, ottegjnjn. meiljnce tnraqth 
(ornhqtb) element ekendjgj Belgjlj; milndai c;a01daida ol, kep 
massalar BO!bp erkjn c;ana ximialbq Bailanhspa01an tyrde kezdesedj. 

Sutegj (H) c;ana kemjrtegj (C) men qosblbsqanda, ottegj Betkj 
zonada ete kep taraqan qosblhstardh - su men kemjr qhcqhl ga
Zbn qilraidh; Bill ekj qosblbstardbn ekeuj de mineraldardb qil.rudbn 
c;ana Bilzudbn ete kyctj agentterj Boladb. Litosfera jcjne teren,degen 
saihn temperatura men Basu kycjnjn artuhmen qatar, ottegj de 
Bjrden Bjrge hqpaldb Bola Beredj. Lltosferanbn terendjgj qa
'.Battarbnda, ximialbq energia c;enjnen, ottegjne, ecsjr element te ten, 
kele almaldb. Sondhqtan, litosferanhn, teren zonalarhnda ol az Bola 
tursa da, ottegjnjn Bill teren.djkterdegj relj ete ylken Boladh. 8zjnjn 
.:aktivtjgjnjn arqashnda, ottegj magma jcjnde camash tek Basqa 
elementtermen qoshlhsqan kyide qana Bolathn Bolu kerek. Magma 
suhnhp qatarda qiiralathn tau <;hnhstarhnhn sostavtarhna kjretjn 
mineraldardhn. Bdrj dese Bolqandai, natridjn (Na), magnidjq (Mg), 
1uemnidjn (Si) c;ana aluminidjn (A) ottegjljk qosblhs tarh Boladh. 

BalqhO(an magmanhn. jcjnde ottegj men sutegj ete kep mel
cerde Boladb. Magma suhnarda, odan ete kep melcerde osh gazdar 
Beljnjp CbOJ.adb da, tezjnen ezara qosblhshp, sudb quraidb. Litosfe
i anhn teren.djgjnde sudhll. jcjnde meta ldar massashn erjtetjn, e te 
kyctj hqpalh Bar agent ekendjgj, c;oqarhda anhqtalqan. Magmadan 
Beljnjp Chqqan osb "taza" (i u v en il) sular, c;er qaBbOJ.hnhn c;arbqtarb
men keterjle auhr metaldardh Beljp ChO[aradh. Bill rudalhq mineraldar, 
c;arhqtardh tolthrhp, tamhflb ken orndarh deitjnderdj qilraidh. 

<;:er Betjne Beljnjp ChO[bp, okeandbq Oibstardb toltMotan su lar, 
.ezderjnjn c;er Betjljk ainalbShnda, kemjr QhCqhldhq, kykjrt QhCQhldhq 
c;ana Basqa tuzdardbn. salqhn ertjndjlerjn qilrasthfadh. Bui er jtjlgen 
tilzdar litosferanbn. c;o01ar0[h qaBattarbnhn mlneraldhq sostavhna dser 
etedj. Litosferanbn c;o01arqh go rizonttarhna sjnjp tilra thn c;er Betjljk 
.sular- erjtkjcter v ad oz ne met or I h q sular dep ataladb. 

Kremni i;:ana 
onbl\ en sastb 

qoshlbstari:.. 

Kremni (Si, atomdbq salmaO[h 28,06) c;e r qaBhO[hllhll. 
26 %·ne c;ubq BOladh. \:ai temperaturada Bill ximialhq 
inert (qosblhspaithn) qa ttb dene. Bjraq, magmalhq, ten.
rektjn. temperaturash c;ooiarh BOlhp, ottegj men su Bu~ 

larh Bar BOlO[anda, kremni i:;er qaBh Ojhnhn. en. kep taraloian <;hnbstarh
nhn sostavtarhna kjretjn, mineraldardh quraidh. Krernnjdj n. ottegj
men, sutegjmen, aluminimen, sil tjljk c;ana sj ltjljk-c;er me.+ ldar
men - kalimen (K), natrimen (Na) , kaltsimen (Ca) s i 1 i k atta r d ~p 

<I talathn - qe>shlhstarh, c;er qaBhOjh massashnbn 2
/ 3-ne ten, Boladb. 

Kremnldjn. ximialhq en ornhqth qos hlhSb - kremnidjn CjostotbOjb 
(Si02) ne kremnezem; jcjnde kremnezemj Bar kyrdelj tau <;bnhstarh 
BilZblhp elementterge aibrl01anda, kremnezem qilm men qiimtastardh 
-qiiraidb; Bill ardhn litosferanbn c;o01 arq h gorizonttarh nhn. q il.ra I Uh nda-
0} h relderj ete ylken Boladh. 

Litosferanhll. c;ooiarO[b qaBattarhnda kremni, ornh qthlhOjh ca ma lb 
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-Bolatbn erjgjc kremnezem (Si0 4H4) tyrJnde ete aktivtj rel oinaidb. 
Tenjzderde <;lblhp, kremni tenJzdm esjmdjkterj men c;;rndjkterjne, 
~srese, Biilardhll, en. c; aBaiblarbna tamaq Boladb. Bular kremnidj, olar
dhfl. rakovinalarh men skeletterjn quraithn, kremnidjn, sulh tothOihna 
aJnaldb!adb. Okeandar tyBjnde Bill ra kovinalar men skeletter krem
nezemnjn ylken <;ihndblamn qurasthradb. 

. . Alumini (Al, atomdhq salmaoib 27) litosfera massasb-
Alummt p na Dhn 7 5% -ne ten BO!adh. <;ai temperaturada Bill kymJ·s 
onhn. en sastb . ' B · 
qosblbstarb. tys tJ ete ornhqtb metal. jraq , Iitosferanbn terendegj 

_ oBlhstarhnda temperaturalar c;ooiarb Boloianda, ol ot
tegjn q 11.cMlana tarthp ala db c;ana qattb mineral korund tyrj ndegj, 
alumini tothOJhn (Al 20 3) qurastbradb; mil.nhmen qatar ol kremnimen 
ajrge, dala cpattarbnhn, rudalardbn c;ana Basqa silikattardhn (kremni 
qbcqhldarbllbO. kyrdelj qoshlbstarhnhn) sostavtarhna kjredj. Litosfe
ranhn c;o0Jar0Jh gorizonttarbllda si likattaF Bil.ZhlOJanda, en kep taral-
01an tau <;bnhstarhnhn, Bjrj Bolathn, sazdardhn, qnrau protsesterjne 
de qatnasadb. 

r 1 t En Basth elementterdjn litosferanb quraudaOJ.b relderjn 
..,,a Ptb1it~~ hn· teksere keljp, mhnadai qorthndhoia kelujmjzge BO· 

ladb: c;er qaBbOJ. hnhn ximialbq qosblbstarh men olar
<ihn quralubnho. sbrtqh c;a01dai larhnhn arasbnda ete tbOJ.bZ Bailanbs 
Bar; Bui Ba ilanhs Bil.lardbn qai qaishshnhn, da BOlsa <;ihndhOJ.bn, 
e zd e rjnjn. jckj zandblhqtarbna Bas ietjn, fizi
k a- x imlalhq sistemalar depqarauqa taianhc 
Beredj. 

Bii.l sistemalardh tUOJhzathn fa kt or 1 a r: temperatura, Basu kycj <;ana 
c;er qaBhOJ.hn quraucb zattardhn ( k om pone n t t er d j n.) sostavb men 
konsentratsiash. Slstemam,n esjp e rkendeujnde, mineral Belgjlj Bjr 
-stadi a ne, keBnese aitblatbn, fa z a BOladb. 

I 

Mineral quraudbn. <irnjr fazasbnhn temperaturasb, Basu kycj ~ana 
komponentter konsentrats iashnhn tek Belgjlj Bjr ramkalarbnda 01ana 
Bolularb mymkjn. Bui ramkadan chqsa aq , sistemanhn ornhqthlhOJh 
Bfizhlbp, i;ana faza paida BOlbp, c;ana mineral qfiraladb . Temperetura
nhn ezgerujne Bailanbstb, mineral qurau si stemasbnda ornbQSbZdhq
t hn paida Bolubna, jcj nde erjgen tyrde kremni tothOJ.b Bolatbn hSthq 
B11.laqtar ( arasandar) sularhnhn salqhndaularb misal BOia aladh: sonda 
kremni tothCJth, op a 1 d an (Si0 2 n H 20) qii.ralathn, kremni tufbnhn 
saubsta rh (natekterj) tyrjnde Beljnj p CbOJ.adh. Sol ornhtjsi.zdhqthn, 
ek jncj mis alb eseBinde, + 5°-tan tern en te~peraturada sa lqhnda01an
da, tenjz sularhnan misal .Kaspi tenjzjnjn Qara-Bu01az · qoltbOJ.bnhn 
sularbna n, glaBer til zhnhn (Na 2 S04 • IOH20) Be ljnjp ChOJUhn c;ana 
tem peratura c;oOJ.arh Bolqanda, onhn qaitadan erujn aluOJ.a Boladh. 

Basu kycjnjn ezgerujnen c;ana faza nhn paida BO!Uh, misalb amorf
thq izves tastardht1., ylken Basu l{ycterjnjn (c;ana temperaturalardhn) 

serlerjmen, mramordhn kristaldhq formasbna aina lubnda Boladb. 
Basu kycj ylken BOIOJanda kaolinnjn dala cpatbna (ortoklaz01a) 
ainalub mymkjn. Komponentter konsentratsiashnhn re lj, litosferan hn 
~001ar0Jh qaBattarbnda, sudbn c;ana kemjr qhcqblhnbn <iserlerjmen, 
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data cpattarhnhn BiJZblubnan tolbqtai acbq kerjnedj. Data cpatbnhJJ. 
)Ortoktazdbn) BiJZblU reaksiash mhna sxema BO ihnca Boladb. 

K2Al 2Sir,016 + C02 + 2H20 = H2A l2Si20 sH20 + K2C03 + 4Si03 - .._____ ...__,__... 
dala cpal b kaolin saqa r kremnezem 

Sonhmen munda data cpathnhn fazash kaolin, saqa r 9ana krem
nezem fazala rbna alnalad b. Mineraldardhn c;er qa BbOJ.hTi bn, <;OOJ.arOJ.b 
zonalarbnda <;atpb BD Zblu (ximialbq ygjlu) protsesterjnde komponent
ter sostavhnhn, relj ete ylken Boladb. 

<;001arhda aithlOJ.andardan, mineral qurau sistemala · 
<;er qa?bCIJ.bnti, rhnhn, Bolularb litosferanhll. Be lgjlj gor izonttarbmen 
nu~~~~tai~~a u Bailanhstb BolatbndbOJh anhq kerj ned j. OsbOtan syie

njp, Bjz litosfe ranh, ezderjnde BO!bp tiirathn geoximia
lhq protsesterdjn <;ana olaroia qasiettj zandb lhq tarmen sipattalatbn 
(Van XeJsce) mhnadai zonalarOJ.a Bele alambz (~2-suret). 

<;er Betjnen 30 - 40 km teren,djkte, temperaturash da 9oqarh 
(1000°), sasu kycj de ylken (lOOOOatm camasbnda) Bolathn magmalhq 
zona 9atadh. Bui zonanhn, ximialbq qoshlbstarb s jzge selgjsjz. Bul 
qoshlbstardhn, 9aratblbstarhnhn, litosferanhn <;OOJ arOJ.b gorizonttarbn
daOJ.b qosh lbstardhn, <;arathlhstarhnan Basqa ekendjg j sezsjz. Munda 
azot (N) <;ana kremni (Si) s!aqth, en, inert elementterdjn, de ximialbq 
aktivtjljgj kyctj Boladb. Ekjncj <;aOJ.hnan, Bill zonada litosferanbn, 
<;001 ar0J. b gorizonttarhndaOJb ximialhq qosblhstardhtl, keBjnjn BO!Uh 
mymkjn emes . Munda tys kennen keijn olar, <;er qaBbOJ.hDhn, qozqa
lbstarhnhn dserlerjnen B11Zhlbp, a9hrashp ketedj. 
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/(1lcmetr/u Bil l zonanhll. ystjnde, 
IP 

9t.--~~-:-:~-=---~----~~ 
Semen1cr1sio pola.s' ~ 

a n a m or f i z m zonasb de
gen zona <;atadb . Munhn <;o
q arOJ.h cegj I 0 /rni-dei teren
dikte Bo!adb. Bill zona da 
(2500 atm-dan arthq) ylken 
Basu kycjmen (300° tan 
artbq) <;OOJ.arh temperatura
Dbl\ dserjnde turadh. Mun
da kremnimen onhtl, qosb
lbstarb Basbm Boladb. To
thqtanudbll, kyctj Bolub ycj n 
BUI zonada ottegj <;e tkj
ljktj Bolmaidb. Sondhqtan, 
eger nil ! zonaqa <; oqaro\h 
zonalardhll, qosblhstarb 
etjp ketse, olar totbqshz
danu reaksiashna tysedj . 
Sol slaqth munda su da 
<;etkjljksjz Boladb. Sondhq
tan (sludadan Basqa) Bar-

101---::----------t--::-I 
Slant>lsfer men qn<>isfer ~ 

to , t, ~·'! _, 
9urc.da 6n ... 'i' ~ 
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lhq qosblbstar dese BOIOJ.an
dai munda sushz Boladb. 

22 - s ur e t . Mineral quralu zonalarhnhn, '· Munda litosferanbll, <;oqar-
sxemasb (Van Xeisce.) CJlb gorizonttarhnda q i1 ral-



q an <;bnbstar tbOJ bzdalbp, kelemd erj kjcjreijp, sostavta rb ezgerjp 
c;ana, sonbmen qatar, <;blblhqth kep Cho1arbp turadb . Bui kr istaldbq 
s lanets ter quralatbn OB!bs. 

Munhn ystjnde katamorf izm zo nasb dep atalathn zona c;atadb. 
Bul - Basu kycj men tempera turanhn ortaca Bolatbn po ihSb. Bui zona
nhn temengj gorlzontbnda, terendjktegj e rj tjndjler jcterj ndegj erjgen 
zattardh Beljp CbOJarbp turadb; Bular s orpbldaq <;bnbstardb sementtep 
turadh; munda tothqtanudan kerj, karnonattar men gidrattardbn qu
ralularh Bashm Boladb. Okeandartypterjnjn as tbnda di age n e z zonasb 
BOladb. Bui zonada tenjz tyBjnjn Borpbldaq cegjndj lerj, qandai d;::i re
c;ede BO! sa da, Bailamdb tau <;bnbstarbna ainalbp otbradb. 

Endj kata morfizm zonasbllbll, c;o01ar0Jb gorizonttarbnda Bal sa, ola rda 
tau <;bnbstarhnbll, tothqtanu c;ana BUZblu protsesterj s asbm Boladb; 
BUI protsestermen qata r <;blu da chqarhl bp turadb. Munda moleku
Ialhq kel emderj ylken Bolathn minera ldar quraladb. Ottegj men su 
arthqca kep Bolqandbqtan, munda totbqtanu c;ana gldratta r quralu 
protsesterj BOlhp turadb, kemjr qhcqhlb qosblbstardan kremni qhc
q hlhn hCllhStMbp CbOJarbp turadb. Bul - kyctj atmosferlenu zonash. 

. _ Minera l quralu protsesterjnjn xarakteris ti kashn aiaq -
Mm eraldhn, 9u- tai ke lj p Bill protsesterde oraanizmderdjn. re lder3·n3·n 

raluhna orgamzm- ' 0 
derdjn, qathsh. ete ylken BolatbndbCJ!bl1a toqtalbp ketu kerek. \: er 

carhnhn tjrcjlj gjnde Billardbll, rel jnjn qancama ylken 
e kendjgjn mhnadan keruge Boladb: osb kyngj qhlbmda, atmosfera , 
gidrosfera c;ana li tosferamen qatar c;;::indjkter men esjmdjkter dynlesj 
de, keBjnese, ez aldh na se lek ete kyctj geo logialhq fak tor BOlbp 
sanalbp, Bio sf e r a dep ataladr:,. 

\:asbl esjmdj kterdjn ke mjr qr:,cqr:, l gazdr:, elementterge air:, rr:, p, 
ottegjn se lj p Cb OJ arbp ke mjr tegjnjn ainalbsbna qandai ke p qathsa· 
t hndbqhn Bjz Bjlemjz. 

\:arathlbsta azottbn ainalnSb da esj mdjkterdj n qa tbnasur:,m en 
Boladb . Bjr c; aOJbna n azottr:, organikalhq qosn lbstardhn azot qbCQhl 
tuzdarqa ainalularb, ekjncj i;aq bnan, BOS azottbll, organikalhq qosb
lr:, starOJa ainalub, keBnese, Bakteri alardbn qatr:,sr:, men BOlbp turadb. 
Bakterl alar kyk jrt, temjr, taqb Basqalardbn ainalbstamna da qatbsadr:,. 

Mineral quralu protsesj nde c;;::indjkterdjn de manr:,zdarb ete ylken 
Boladb. Zattardb!\ almasularr:, n;::i ti c;esjnde, olar kemjr qhCQbl gazh
nhn massashn kep etj p chq arumen qana tbnBaidh. Tenjz Ba ldhrlan, 
siaqtr:, , te1i,jz c; ;::indjkter j de elgen organizmderdjn rakovinal<!rh men 
skeletterjnen quraletnn izvestjk c;ana kremniljk cegjndjlerdjn c;asa luh
na qatbsadb. i\ep c; ;::i ndjkter, misalr:,, c;er qurttarh; litosferanhn Betkj 
qaBattarhn BOsathp ondaOJ.b mineraldhq zattardr:,11, ac; brau protsesterjn 
ta OJh s asqalardb kyceitedj. Bui c;ende adam Ba lashnhn relj erekce 
Boladb; ezjnjn caruacblhq c;umbstarhnbn n;::iti9esjnde ol, otbn c;aqbp, 
kep kemjrlj qhcqb l gaz Cbqaradb, rudalardan metaldardb qaita 
Chqaradh. (: er topraqhna tyrlj mineraldhq tuzdar endjredj , Qhsqash
nan aitqanda, c;er c;yzjn myldem ezgertjp c;jseredj . Sonhmen, orga
nizmderd)t\ ;::i reketterjn esepke alma!, mineral quralu protsesterjnjn 
tolhq kartinas bn kezge elestetu mymkjn solmaidh. 

29 



Mineral qurau 
protsesterjnjn 

sikldbOJ.b. 

<;:er qas bOJ bn zonalaroia selgenmen, olardb sjr-sjrjne sail anbs
tbrmal <;eke qaras tbru diirbs solmas edj. Mineraldardb qiirait bn 
c;ana Biizatbn protsester, ol a rd b 1~ araSb ndaOJ b yzdjksjz aa ilanbs
tar men <;er qaBbOJbnbn qozoialbstarb arqasb nda c;er qa BbOJbn 
qiira tb ra tbn zattardbn ~l na lbSbn tU OJbZa db, Geoximiaoia negjz 

salucblard bn s jrj soloian, ovet akademigj V ernadski Biil ai nal bs turas bnda mbnanb 
aitadb: ,, <;:e r qaB bO! bndaOJ b mymkjnjnce <;cte s ai qaloian ximialbq reaksialafb nb n s a rj 
de - <;e r qa BbO!b jcjnde ar uaq 1>t qai talap tii ra tbn aelgjlj ajr si l<ldar xlmialbq ezge
rj sterdjn s elgjlj ajr ai nalmalb sistemalarb", deidj. 

Bjraq, Bi1l si kld bQl b, m;mgj qaitalaqtap chq qa n r;erjne qaita kele aeru cj c;er 
qaB bO!bnbn flz iko-xi mialbq protsesterj solbp tii ratbn, tii i1>q dengelek dep tysjn!leu 
kerek. <;:er qall bOJb, ty geldei aloian i;e r carbmen s jrge miinbn jcjnde ajrden !l jrge 
<;ana etaptardan etjp, yzdjksjz damu protse jnde soladb. Minern l quraludi,n si kl db
Ol b siirhll OJb c1>qqan orbndaro1a c;ai 01ana qaita keljp tii ru emes; ol - spiral siaqtb 
<;olmen c;yretjn, sj r aetkei qoz01albs; Biil qozo1albS!b1\ n;iti c;esjnde, i;er qaBbOJb men 
onb quruc b mlneraldardbn tjrcjljk pormalarb ezgerjp turadb, c;ana <; er qaBbO[b danwb mn, 
arnjr <;a na etaphn da mmeraldbq tyzjljsterdjn ezara c;ana q atn ast ~Hb solbp tiiradb. 

M. Id d Mineral qu ralu protsesterjn, ezara genetikalbq Bal-
me ra ar h i ' 1 t t- t 1· . Id d . l k t" . paragenezj. anbs a uratbn ;:ir yr J mmera ar hn BJf es en JfCJ-

lj kterjn zertteu arqhlh q ana Bolc;ap Bjluge BO!adh . 
M! sa lh, litosferanbn c;o01ar0J.b gorizonttarbnda pi rittjn (F eS2) limonitke 
(2F20a 3N20) ainalatbndbOJ bn, limonit jcj nde keBjnese pirittJn B11zbl
maoian qaldbqtarb nhn, BolatbndbOJ.b dci leldeidj . Ekjncj c; aOJ.bnan, Bjr 
qatar mlneraldar, Bj rdei c;aqdailarda Bjr fizika-xlmia lhq sistemalarda 
paida BO lbp, adette Bjrjne Bjrj ere c;yredf. Paida Bo!u c;a01dailarbnbn 
ortalb O[b , ne paida Bclubnhn genetikalbq tete lestjgj arqasbnda, Bj r 
Bjrjmen Bailanhsqan mineraldardbn oshndal Bjrge Bolubn p a r age n e z 
dep ataidb. P aragenez q11Bblhsb , tek mineraldardbtl. qal ai c;aralqanhn 
Bolc;ap Bjluge c;ardem etjp qoimaidc , onh paidalb qazbndblardb jzdeu 
jsjnde paidal anadb. Misalb, altbnnhn negjzgj ken ornbn cidette kvarts
pen tolqan tambflardan jzdeidj (altbnqa, keBjnese , pirit erjp c;yredj). 
Rudalardbn keajnjn negjzgj ken orbndarhn tanu aelgjlerjnjn Bjrj -
,,temjr clcipa" deitjn. Temjr cl cipa (tothq) tamhrlardbn c;o01ar0J.b Beljk
terjndegj piritpen (FeS2) mhs kolcedanhnhn, Cu2F e2S4) B11Zblularb 
arqashnda paida Bolqan, limonittjn (2Fe03 . 3H~O) <; ihndbsb . 

Sonbmen, paragenez q11 Bblbsbnbn, teoria c;enjnde de, praktika 
c;enjnde de man,bZb ete ylken. 

Misalb, Olblbm ezjnjn c;arathlbs q11Bbl bstarhnbn, zan,dhlbqtarhn. 
zerttep Bjluj arqasbnda adam qoqambna omn qihn jsjnde iaOJ.ni 9er 
qoinbndaqb Bailbq ycjn kyresu jsjnde ylken <;cirdem etedj. 

Orta oias brlarda paida lb qazhndblardb jzdeu kerek aolq an uaqbtta 
Olhiml aaqblaular men zertteu lerdj qoldanaal, Baqshlardbn ,,aolc;au
famna" Syiengen. rj rty rJ j Baqsb}ar ,, as a taiaqtbll." c;ardemjmen metal
dardh, qhm aat aa01alh tastardb, sudb qaidan jzdeudjn kerektjgjn 
kersetjp turatbn aolqan. Se itj p, djn tumanh q asbr lar BOib OJ.blbm oia 
tormoz BOibp, adam Balasbnhn, kep enaegj men kep uaqhtbn Bosqa 
albp turqan. 

8. Mineraldardhn klassifikatsiash. 
Mineratdardbn Bjzge Belgjlj 92 elementten laBoratoria c;aqdailarbn

sanb ~ana olar- da js 9yzjnde qoldan sansbz kep ximialbq qosh
dM\ tau ~bUbS - . . . . 
tarbn qurauctaoii. lbstar <; asap aluqa Boladb. EndJ l! tosferanbn taB1 011 

relj. 9a01dailarhnda sol elementterden mineral quraludb!l 
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mymkjndjgj BiiOJan qaraOJanda edaujr caqtb Boladb. <;er qaBbOJb
nhn mineral quraudaqh Bjrkelkjljk faktorlarh retjmen- temperatura,,. 
Basu kycj, sostavb <;ana ximlalbq komponentterj konsentratsla
Sb <;aqtarbn albp Bjrnece zonaoia Beluge BolatbndhOlh <;oqarhda 
aitbldb. i:aBiOJ i <;aqdailarda osh kynge deijn ne sarb 3000-dat 
qana mineraldbQ taBblbp othrOJ.andhOJh osbdan. Miinbn jcjnde. 
2500·dei mineral ete sirek kezdesedj. Bjraq, azdb-keptj <;lj kezdese
tjn 500 mineraldhn jcjnen cer qaBbOJ.hn quraucb tau <;bnbstarbn, 
<;asauc1a tek az camalb mineraldar qana qathsadb. <;er carbndaOJb tau 
<;bnbstarhnhn Barlhq massashnbn 99,9%-ke deijnj, en kep kezdesetjn 
<;ana c; h n b s q ii r u ch minera ldar dep atala tbn, 20 ne 25 cam alb mine
raldardan 01ana qural01an. Degenmen, adam tjrcjljgjnde, tek qana. 
osh ete kep taralqan mineraldar emes, sirek kezdesetjn mineraldar
dhn da manhzh ete ylken Boladh: Bjzdjn zamanbmbzda Bii!.ardbrt 
endjrj stegj manbzh ete zor. 

. Mineraldar klassifikatsiasbn6n negjzjne olardon ximi -
M!n.eral~ ar klas- albq sostavh alhnnian Mineralorria Oih lhmbn tunthzOJan 
s1ftkats1aSbflbl1, . . d v1 f> l . v1 

negjzderj. ruda JSJn e erekce manbzdb narse - pa1dalh qazbn-
dblardhn dal osb ximialbq sostavo. 

Mineraldardhn ximiaihq klassifikatsiasb olardb 12 klasqa Beledj-
01 klastardbn, en. manhzdblarb mhnalar: 

EI cm en t t er - altbn (Au), kymjs (Ag) <;ana Basqalar. 
Su If id t er (kykjrt qosblh tarh)- k!novar (NgS), pirit (FeS~) c;ana. 

nasqalar. 
Toth qt a r - su (H20), kremni (Si0 2) c;ana Pasqalar. 
Su 1 h tot h qt a r -qon,br temjrtas, 11monit (2Fe 20~ . 3H20) c;ana' 

nasqalar. 
Ottektj qhcqb ldardbn tuzdan (enkepgruppa).BularOJ.a 

c;atatbndar: 
Si Ii k attar (kremni qocqbldarbnhn tuzdarb), misalb ortoklaz. 

(KAI Si ~0 8) r;ana nasqalar. 
Kar Bon at ta r (kemjr QbCQblbnhn, tiizdafb), misalb kaltsit 

(CaC O. ) <;ana aasqalar. 
Su 1 fa tt a r (k yk jrt QbCQblbnhn, tiizdarh), misalb gips (CaS04~ 

2Ii20) c;ana Basqalar. 
Nltra tt ar (azot QbCQblbnbn tiizdarb), misalb natri selitrasb (NaN03) 

F o sf a tt ar (fosfor QbCQhlhnhn, tazdarb, misalh a pa tit [(CaF2) . 

Ca3 (P04)
2

] c;ana aasqalar. 
Galloidthq qoshlhstar (tuzdb ftorlb-sutektj qncqhldbn, 

c;ana Basqa galloidthq qocqhldardbn, tuzdarh), misalb ta s tuz (NaCl). 
taqh Ba sqalar. 

0 r g an i k a 1 h q <;a rat h I h st b m in er a Id a r - miinai, tas 
kemjr, taqh Basqalar. t·~ 

Mineraldardh Balaica klassifikats!alaudbn, ete ylken kemcjljgj -
mineraldardhn c;aralu ;:idjsterjn kersetpeitjndjgj c;ana mineraldardhn,, 
<;er qa BbOJhndaqb mineral qflraludhn, c;eke zvenolafb ekendjgj tura
Sbndaqb tys jnjkke saikes kelmeitjndjgj. Misalh, Bjz "elementter" (sa
morod mineraldar) gruppasbna ete ylken temperaturalar men Basu kyc
terj ~aqdailarhnda litosfera jcjnde paida Bolatbn, almastb da, samorod 
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l<ykjrttj de kjrgjzemjz; samorod kyklrt aolsa, onbn massasbnhQ ke sj 
-dlgjden aasqaca <;aoidailarda, kykjrt qhcqhlb qosblhslardhn (kesjnese, 
gipstjn) ailzh!Ub arqhlh, litosferanhn en, <;001ar0Jb gorizonttarhn rl..a 
paida Boladb: Sonhmen, mineraldardhn, ximialhq klassifikatslasb, 
olardhf\ tasioii sailanbstarh men <;aralu <;oldarhn kersetpeidj. Sondbq
tan ol, adam aalashna paidalb mineraldar jzdeuge negjz aolathn 
kez qaras tar sistemashna da saikes kelmeldj. Mjne sol sesepten, 
osh uaqbtta mineraldardb olardbn quralu <;aOJdailarhna qarai klas
-sifikatsialau01a (genetikalhq kvalifikatsia <;asau01a) talap jstelude. 

Mlnera ldardhQ artyrlj klastarhndaoib mineraldarmen tanhsarda , sjz 
jlgerjde, olardhn tek fizika-ximialbq xarakterlstikashmen qanaoiatta
llbp qana qoimaimhz, olardhn genezisjn de anbqtau01a mjndettjmjz. 

9. Elementter. 

Osh uaqhtta <;aratblhsta Bjzge aelgjlj, sos, erkjn, kynde kezdese
ijn, 35 camalh ,, s am or o d " elementter aar. Bular metaldar01a da, 
metalloidtarOJ a da <;atadb. Somorod metaldar - misalb althn men pla-
1ina da, metalloidtar - almas pen granit; sonOJhlarh - samorod kemj r 
tegjnjn polimorfthq tyrlerj. 

Alt Samorod althn ecajr qospasbz tyrd e sirek kezdesedj. 
hn. Onhn adettegj qospash kymjs; althn jcjndegj kymjs-

i jn melcerj 50%-ke· deijn aoladh. Kymjs qospasb kep solathn althn-

&•r,f~ 
Bv.z6to/'7D 

tom6r 

23 - sure t. Altbn tambfdan altbndb qiimdardbtl 24 - s ur e t . Almas kristalb 
quralu xcma sb. 

-db e 1 e kt r urn dep ataidb. 8te ornhqth element soloiandhqtan, <;er 
<J.3Bb0Jhnhn, aarlhq zonasbnda da, althn samorod minera l aolbp 
kezdesedj. 

Onhn, tysj <;arqhn-sarh, ezj ete <;i1msaq (qatthlhCJth 2,5) <;ana 
c b n d a I OJ h c aoladb. Shsaqalb salmaoth ete ylken (19,5) soladb. 

Kristal tyrjnde althn sirek kezdesedj. 01, kua, oktaedr <;ana aas
qa tyrde, di1rhS sistemada kristaldanadb. actette, altbn dander (tyijr
cjkter), plastinka ne aoiac siaqth s iltaqth tyzjljs <;am, cirathlO\an Shill 
formalh aoladb. Eger samorod altbnnhn tyijrcj kterj edaujr ylken 
aolbp kelse, onda olar s am or o do kt a r dep ataladb . Oraldaotb taabl
qan en, jrj orbs samorodogjnjn, salmaoth 36-kg-nan arthq aoloian . 
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Althnnhn quraluhnhn en Bastapqh formasb - onhn litosferanhn, 
t eren c;atqan oBlhstarbnda, magmalbq tau <;hnhstamna kjrjp c;atatbn 
ate usaq kjrmeler tyrjnde magmadan Beljnjp ChOJ.Uh. Mlneral qura
Judhn Bill c;olh magmalh q c;ol dep ataladh. Bul oBlhstan erjtjndj 
tyrjnde althn, kremnezem c;ana Basqa mineraldardhn kykjrttj qoshlhs
tarhmen Bj rge, iuvenil sularmen aidalbp litosferanhn ortalhq gori
zonttarhna CbOJ.arhladb. Mundai altbn, kremnezemmen Bjrge c;er 
qaBhOJ.hTiht:\ c;arhqtarhna ChOlhP c;atadb. Althndb kvarts tamMlar 
oshlaica quraladh . Mineral quraludhn mundai c;o lhn gi d rote rm al h q 
c;ol dep ataidb. Tambflar ygjljp, Bi1Zhl OJ.anda althnnbn usaq tyijrcjk
terjn aOJ.hn su albp ketedj de, ezderjnjn Sh BaOJ.alb salmaqtarb ed~mj r 
-ylken Bolqandhqtan, olar aOJ.bn sudhn arnasbna c;inalbp, altbnnhIJ, 
ekjncj rettjk ken orndarbn - cacbrandblardh qurasthradh (23-suret). 
endjrj stjk manhzh Bar cacbrandblar tek ajr tonna \bnhsqa 5 g altbn-i 
nan ke m kelmeitjn cacbndblar. En aai cacbndblarqa ajr tonnaqa 
15 g camaSbndai althn qumh keledj . SSSR-da althnnhn kep ken orn
narh Oralda c;ana SiBirdjn taulb oalbstarhnda aoladb. 

Althnnhn c;ilmsalathn orndarb: monetalar (aqcalar) men artyrlj 
ademj ljk Bilibmdarhna, daldj priBorlardb jsteuge, fotografla jsjne 
qoldanbladb; althn <;alatsa, metaldan jste lgen narselerdj tot Baspaithn 
Boladb; qalaaerdj, althn tjs emdeu praktikashnda qoldanhladb. 

K . t "'. . Samorod kemjrtegj c;aratblhsta a Im as c;ana gr a fit 
~~~~;~~:~n. mineraldarb tyrjnde Belgj lj. Almas dilrbs sistemalb qhr-

' larb c;ilmhflanoi ::m, kj ckene kristaldar tyrjnde kezde
sedj (24-suret). Hill en. qatth mineral: qattblhq ckalashnda ol en. c;o01ar-
0Jb ornda turadb (I 0). Taza almas meldjr Boladb. Almastbn. xarakterlj 
q asietj - onhn, saulenj ete shndbrOJ.bCtbOJ.b. O:iian tysetjn c;arhq 

'.?5 - s u re t. <;er \:yzjndeg1 en jrj snlha nttardbn osrazetsterj. 
Soldan on,OJa qarai: ,,Orlov• l \:1 :23/4 karat (sovet alma< fondb) , ,,Ko+Nur# 

(i;azbq a!mas) - 106 karat, ,,Ontystjk <;:aldbzb" - 125 karat. 

saulelerj kep ret onhn c;aqtarhnbn, Betterj nen jctei tolhq sbnhp, odan 
<:bO[arda spektordbn, aarlhq tysterjn aerjp turadb. Budan et <cidemj, 
ketdjn c;aubn alathn tyster paida aoladb. CaOJ.hlhsq an c;arhqta mine
ral kyctj ,,almas" c;arqhlhn Beredj. Keide almas qospalar men kek , 
c;ashl, qhzhl c;ana Basqa tysterg de Boialadb. Keide ol kyn,gjrt c;ana 
tjptj qara tystj de Boladh. Qara tystj almastar k a r Bon ado d~p 
ata l3db. 
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Almastar massas&nhn. ke Bj cachrandblardan albnadb. Billardhn 
Bastapqb ken orndarb - magmalbq <;&nbstar. Almastbn. kristaldan&p 
CbOJUb ycjn ate c;ooiarb temperatura m~n ete ylken s asu kycterj 
kerek. 0 

SSSR-da usaq almastar keide Orta lbq Oralda c;ana Enisei ezenj 
BOibnda kezdesedj. On&n. Basth ken orndarb On,tystj k Afrikada . 
KimBerlei qalasbna c;uhq c;erde c;ana India men Braziliada Boladb. 

8 zjnjn. sul ulbOJbnbn. arqasbnda, almas Jdcmjljk Biiibmdarh eseBjn
de qoldanbladh. Sirek kezdesetjn BOlOJandbqtan, almas en. qhmBat 
tas BO!hp sanaladh. \:aqtaloian ( qhrlanoian) al mas Br i 11 i a nt dep 
ataladh . Almastbn BaOJal&lbO!b onhn. elcem derj men salmaOJh artudan 
anaop1rl&m tezjrek esedj. Almast&n salmaOJh karatpen (1 0g) elcenedj. 
Jr] almastar sirek kezdesjp tiirathndbqtan, Jdette olar01a mencjktj at 
qoiadb. SSSR almas fondbnhn. "Orlov" attb en. jrj Bri!lianthn&n. sal
maOJh 1923 f 4 karat ( 25-suret); Bjraq, salmaOJ.h 3000 karattan asathn 
millianttar da Bar. 8zderjnjn. qatt&lhqtar.P arqasbnda, keskjc c;ana 
teskj c material eseRj nde almas, texnikada da, mis al& al mas BilfOJh
larhna qoldan&ladr, (26-suret). 

26- s ur e t. 
Almas BUTOJbnbn almas tas 

qoiblOJ.an koronkasb. 

Samorod kemjr tegjnJn ekjncj Bjr ty
rj -grafit. Grafitte Jdette Basqa qospalar 
kep Bolad& (13%-ke deijn). 01 Jdette ete 
c;aqsh <;&mdasqan c;apraq tJrjzdj t&OjhZ 
massalar qiiraidh. GrafittJn tysj qara ne 
silr Boladh c;ana ol metalca c;arqhldap tii
radh. Qatthlhq c;enjnde ol en. temengj 
or&nda tiiradh (1), qoloia <;ilOJadh, nstap 
qaraoianda mailh slaqtanhp sezjledj. ShBa
oial& salmaOJ.h 2,2. 0Jafittjn qiiralu c;oldarh 
Jrtyrlj BOladh. Magma subnarda, element
terge aihrhlhp grafittjn tam&rlh kenjn qilrau
Ch kemjr tektj qoshl&stardhn sularhnan 
Beljnjp ChO!hp, ol keide ylken-ylken mas
salar BOlbp ceged j. Miindai protses p n ev
m at o 1 l t t j k protses dep ataladb. Onhn, 
ystj ne grafittjn ylken c;inaq tarhnhn c;ooiarh 
temperaturamen, ylken sasu kycterjnjn. 
;:}serlerj men , tas kemjrdjQ qalta kristaldanuh 
arqhlh da q·araluh mymkjn; ondail ar, ml
sal&, tas kemjr kenderj aqqa n lavamen 

~anasqannan Boladb. Mineral qiiraludhn. Bill <;olbn k o n ta kt a 1 h q 
m e t a m o r f i z m dep a taidh. 

SSSR, grafit ken orhndarh c; enjnen, ete Bai. Grafit ken or&nda
rhn&n. Jsjrese ylkenderj Turu:an elkesjndegj (SiBi djn soltystjgj) 
Kureika ezenj soihnda, Saian taularhnda (AliBer ken ornh) c;ana Qibr 
Cbq&staQJb Amur ezenj BOihnan tanblOJan. 

Grafittjn en. c;aq% sorttar& galvan elementterjnjn elektrodtar& 
men qarbndactar <;asauoia keted j. Temen sorttarh coihn qillatbn fo r· 
malar (qalhptar) ycjn <;ana malmen aralastbrhlOJ.an kyijnde, macina· 
lardh mailau ycjn qoldanhlad&. 



IO. Kremnldjn su~:. .;ana SUSbZ totbqtarb. 

Kvarts. y er qaBbOJ.bnhn elementtP.r sostavbna xarakteristika 
Bergende sjz kremnldj n qos totbOJ. bnhn (Si0 2) iaOJ.ni 

kremnezemnj n, man.hzbTibl~ qandai ylken BolatbndbOibn anbqtaqambZ. 
Kremnezem- c;er qaBhO(bnbn, en kep taralqan qosblbSb, kremnezem 
onhn. massasbnbn. 60%-n e ten BOladb. Kremnezemnjn en c;ij kezde
setjn minera ldhq formash- kristaldhq kremnezem, laOJni k v a rt s . 
Kvartsthn qattb lbO(h-7, shBaOJ.alh salmaoth-2,6; c;aqsh c;etjsken tyr
de kvartstbn kristaldarb kenjnese druzalarda (17-suret), geksagonal 
sistemasbnhn prizma men piramida komBinatsiasbnda kezdesedj, c;eke 
kristaldbq danalarbnhn fi Zh ndbOJ.b keide Bjr metrden arthq Boladb. 

QospaSbZ taza kristaldbq kvarts t a u x r u st a I j dep ataladh. 
Bjraq, onbn, jcjnde kesjnese ooian <irtyrlj tys Beretj n qospalarnoladb. 
A m et i 11 t dep kylgj n tyske soialqan kvartstb aitadb ( camasr, marga
nets qosblbstarbmen). SSSR-da sill qhnrnat tasthn, ken ornb Oralda Bar. 

Kvartsthn meldjr nolmai, tek qana c;arhq etkjzjp turatbn kristal
darh c;ana tyijrcjktj tutas agregattarh c; a i k v a r t s dep ataladb. Qrrm· 
dar keBjnese osb c;ai kvartsthn, domalanhp maltalanqan tyijrcjkterj· 
nen quraladb. r 

K vartsthn c;ashrbn kristal
dhq tyrlerjnjn jcjnen i a cm a· 
n b atap keteljk. 01-jcjnde 
saz Ben temjrdjn, ed1rnjr qos
pasb nolathn, thqhz kvarts. 
iacmanbn <lrtyrlj tldemj ao
iaub soladb, ooian µolfrovk a 
onai c;asaladb. <;ana sondhq
tan ol <lrtyrlj ntl rseler jsteu 
ycjn qoldanbladh. SSSR·da 
iacmaoia sal c;erler On,tystjk 
Oralda (Qhfhqtb·Tau taularbn
da, laqh Basqalar) <:ana Altai
da kezdesedj . Kvartsthn. ekjn
cj s j r c;asbfbn kris ta ld bq ty
rj -tldette coq t<irjzdj massa-
1:.ir quraitbn, xaltsedon. 
Xa!tsedonnhn ala tyrj-aXbq 
(a g a t) (27-suret). Saz, su c;a

21 - s u r e t Agat. 

na opal (temennen qara) qosblOJ.an taza emes xaltsedon, c;urtthn a<irj· 
ne c;aqsh nelgj lj k r em end j (caqpaqtas) Beredj. Kvarts kristaldarhnhn 
jcjnde kesjnese sasqa mineraldar da soladb; misalb, sludanbn, altbn 
tystj qan~.rc~qta r~ (avan t u r in), c;j aek tarj zdj c;asbldau tys aeretjn 
asvest ty13rc3ktefj ( m h s b q k e z ), taOJ.h sol siaqthlar aoladb. Kvarts
tbn sul tyrlerjnjn sarj de, cala qhmaat tastar esesjnde, podelka men 
ogrankaoi a keted J. 

KvartstbI1. ~enezlsj cirtyrlj B la db. Magma BUhiihn zonada oJ granittjn,, 
vkamtbq porfirdJn iaOJ.b sasqalardhn <;bnbs quraitbn mineralb so ladh. 
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c;:oqarb c;atqan zonalarda ol, rudal arm ~n njrge, bStbq ertjndj
lerjnen Beljnjp Cb0[8db. Jcjnde kvartsb Bar tau <;hnbstarh ygjljp Bii
ZblOja nda, kvarts olardhn en, Berjk qaldboth BO!adb. 

Kvartstbn qoldanblub kep tyrlj aoladb . Kvartstan Balqbthp ChOjar· 
oian Chnhda, ultrakylgln s~rnleler ycjn, ate meldjrljk qasiet BOladb; 
sondhqtan mundai Chnh ken, tyrde, medi tsinada qoldanbladb. Kvar
tstan , Balqhtbp c;asap aloian bdhstar qhcqhlO[a c;ana otqa ate tezjmdj 
BOladh. c;:ana temperaturamn, qauhrt azgerjsterjne Berjk noladb. Kvar
tstbn tystj tyrlerj cala qhmBat tastar esenjnde jske asadb. Qalanerdj, 
qumdar qilrhlbs jsjnde, c;ol salu jsjnde c;ana <; ai Chnb quiu jsjnde ken 
tyrde qoldanbladb. 

Opal l\remnidjn sulr, totoO[b Balaton mine ral (Sl02.nJ-l20)opal de p ai -
. tbladb. Opal - tip tj k kolloidal s tuden (gel) . 01 amorftr, r;ana 

i zotroptb soladb. 01 e zjnjn jcjnde sudb <irtyrlj me lcerde ustap tura alad b, onhf\ 
j cjndegj sudhn me lcerj keide mineral sostavbnon 1301

0 ne deijn Boladb. 
Opal -- ed;:iujr qatt& mineral (6,5); on&n Sbsaqalh sal maqr, az - 2 soladh. OJ 

qu lpbrhp c;arqoldaidb c;ana onbtl. meldjr kolloida l ertjndj lerge tjptj , .opalessensia
lbq" qas ietj, iaorni kempjr qosaq siaqt& ala tys seretjn qasie tj soladb . Bui qasiet 

, asrese syttei aq tystj ,.asbl opalda" c;aqsb ke rjnedj. Opaldbn qospalarmen, misalb 
temjr to!bO!bmen, <irtyrlj tyske soialub mymkjn. 

Opal, ke snese, erjgjc kremni qbcqblb men sj ltjlj kremni tazdarbnbn sulb erjtjn 
djlerjnen cegjp, ceg jndj <;bnostar da kezdesedj . Osb kyngj bS!bq sillaqtardbn -
arasandardhn kes j, misalb, Islandia geizerlerj caibp tilratbn n;:irselerjn opal saubs
tarbmen c;ubp tflradb. 

Keide opal sazdo c;ana kremendj cegjndjlerdj sementtep tilradb. 
Odan keijn tenjz organizmderjnj 1l. kremendj rakovina larb opa ldan quraloian 

soladb: t r e p e I degen tau <;ollbSb osblardan paida soloian. 
' Opa l SSSR-dbn ke p c;erlerjnde kezdesedj; Ukraina g ranitterjnjn arasr,nda, 

Dralda (trepel taqb sasqalar). 
Opaldbll. <idemj tyrlerj cala qbmsat tastar e sesjnde qoldan bladb. Trepel solsa 

ol qilrblbs materialb eses jnde, metaldaroia polirovka c;asau ycjn, ot aloibc zattardb 
daiarlauda c;utqbc n;;irse esesjnde, upakovlrn mater ialb retjnde, taqb sondai orbn
daroia c;umsaladb. 

11. Temjrdjn susbz c;ana sulb totbqtarb (temjr rudalarb). 

Endj, temjrdjn sushz ne sulb tothqtarb Bolathn, temjr rudalarh
men tanhsalhq. 

Temjr ximialhq qoSblhsqa ete onal kj rjsedj. Sondal or nhqth qosh
lbstardbn, njrj-qon,hr temjrtas (~elezn ;:ik ). 

Qon,hf tem jrlas nc li monit-temjrdjn. sulb tothO[b 
te~-~~;s (temjr tolbOjh men sud bn qosblbsh 2Fe20 3 • 3rl 20). 

J • BUI mineral ecBjr c;erde de k~'staldar tyrj nde l\ezdes-
pegen. Limonit ;:idette thq hz ne topraq t;:i rj zdj massaiar tyrjnde kez
desedj; Bill massalar, keBnese, tuqhm qanhoth qufblhs,,b, ylkcndj klerj 
;:irtyrlj Bolatbn tyijrcjkterden qurnlqan Boladb. Bui mineral kyn
gjrt tystj Boladh c;ana ol kcide metalca cala prquldaidb. O n b ll tysj 
sarhlau qon,bfdan qara tyske dei jn azgerjp to.radh. ac!ctte onhn 
jcj nde saz Ben qumnhn, qospalarh kep Boladb. Eger proairka Jcj ne 
salhp qhzdbrsa, limonit ezjnen su Belj p ChO[aradb. 

Qon,bf temjrtas temj rd jn, Basqa qoshlbstarbnan. keB nese. qushn· 
db tau <;hnhstarbnda Bolatbn qosh!hstardan . CbOJ.3db. Sudbn r; aua onhn 
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jcjndegj kemjr qhcqhlhnhn, hqpaldarb arqasbnda, temjr erjgj c qosb
lbstar quraidb da, <;er Betjne, tenjzderge <; ana materiktjk su tiira
tbn orhndaroia aqhp Baradb; milnda ol, topraq t;:irjzdj plasttar BOlbp 
cegjp, limonitke ainaladh. Bill protseske erekce temjr Bakterialarh 
qatbsadb. Tau <;bnbstarhnhn, quhstarh men <;arhq ta rhnda ol saubstar 
form alb BOlhp cegedj. Qon,hr temjrtasthn, jcjnde temjr 30-40 % 
aoladb. 

Qon,hr temjrtas-ete kep taraloian ruda; Onhn caruacblhq manb·· 
Zh ete ylken. Oralda temjrdjn keBj osb kynge deijn qonhr temjrtas
tan Balqhtblhp keldj. Kerc rudashnbn kep zapastarh-qilrhlhstarh 
tyijrcjktj BOlbp keletjn qonbr temjrtastar. Olar SSSR·dhn, ortalb
Olhnda da kezdesedj. Ke! temjr rudalarb soltystjk-Baths kelderjnde, 
asrese Karelia respuBlikashnda kep Bolad:o. Olardbn zapastarh-<;al
OlhZ Vbgozeronbn ezjnde aq 11 500 000 tonna. 

Temjrdjn sulh tothOJhnan Basqa, susbz tothO\h da kez-
~~j~~as. desedj (Fe20 3

). Bill qoshlbs QhZb l temjr rudalarb 
de!tjnderdj quraidh; e ulardhn jcjnde temjr 70%-ke 

deij n Boladh; Biilarqa c;atathndar: q h z b 1 t em j rt as , t e m j r <;a r -
q h 1 h taqh Basqalar. 

Qhzhl temjr rudasb, temjr c;arqblhnhn, <;aqsh <;etjsken kristaldarh 
tyrjnde de, c;ashrhn kristaldhq formada gem at it tyrjnde de kezde
suj mymkjn (gematit grektjn gema degen sezjnen Chqqan. Qazaqca
qa audarqanda Bill qan degen sez aoladb). Bu! rudanhn, QhZhl qan 
tys tj solathndhqhn ezjnjn, athnan aq eaiqa uoia eoladb Bjraq, onh n, 
tysj kyn.gjrt malina, keide tjptj qara temjr tyske deijn <;ete ezgerjp tfiradb . 

Gematittjn qattblhCJlh 5,5; sbsaqalb sa lmaq h 4-ten 5,3-ke del jn 
BOladh. 

Gematiitjn farfor plastinkanhn, Betjnde qaldbratbn ShZhO[h, limonlt
tjkjndei qon,hr-sarh (ne sarh) s olmaidh, qhzhl soladh; sul, osh ekj 
rudanh Bj r Bjrj nen onai aihruOJa mymkjndjk seredj . 

Qhzhl temjr rudalar-ete qhmsat rudalar; olardhn, ;:irtyrl i <;o ldrir
men quralularh mymkjn . Gematittjn <;er jcjnde, ylken easu kycj 
<;ana <;oqarh temperatura lardbn ;:i serlerjmen, mhna sxema BOihnca, 
limonitten paida soluh mymkjn: 2Fe20 3 • 3H20=3H20 + 2Fe20Jl . 
01, mag nlt temjrtasthn ygjljp siizhluh arqhlh da quraladh. Onhn, 
suhnhp kele <;atqan magmadan x imia <;Olhmen s eljnjp ne teren,dj gjn
degj tau <;hnhstarbna magmanhn hqpalh BOlhp, tete quraluh da mym
kjn; Biil <;ende temenjrekte aithl adh. 

;:Jlgjden de kerj Baihraq temjr rudaSb-magnit te
Magnit temjrtas. mjrtas. Magnit temjrtas ta, ne magnetit temjr men 

ottegjnjn qoshlhSh (F e 30 4 ne FeO . Fe20 3); Bjraq 
munda, QhZhl temjr rudalarhnhn qaisbshnan da eolsa, Fe arthq 750/0 
ke deijn) soladb. Bal rudada element titan (Ti) <;ij kezdesedj. Magni t 
temjrtasthn ShBaqalb salmaqh 5 ,2-ge deijn eoladh. Tysj onhn qara so
lbp keledj . Keide, ol, keisj r tau <;hnhstarhnbn arashna d;meke rlep qoi
qan siaqtanbp ;:idem] oktaedr form alh kirstal tyrjnde kezdesedj. 8zj
njn ath kersetkend~ i, magnit temjrta sta achq kernktelge n magnittj k 
qasietter Boladb (28-suret). Endj magnittJn c;a rathlbsh Bolsa, ol mag-
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manhn subnu protsesterjmen Bailanbsth Boladh. Onhll. Ora!daCl[b Bla
godat tauhndaqh <;arah,lbSh, tap oshndai. (:er qaBhOJhnhn terendjg!
nen ChOJa kele, ol, ezjn albp kelgen magmamen Bjrge, Beljnjp Cbqhp, 
Bjrjnde kjrmeler, endj Bjrjnde c;eke fiialar tyrjndegj ylken massalar 
quraidh. 

Magnit temjrtasthn, BalqhOJan magmanhn oqan 
c;anasqan tau <;bnbs tarhna etken hqpaldarb arqblh da 
qilrnluh mymkjn; sonda ollbn <;aratblhsh kontaktth 
~aratblhs Bolqan Boladh . 

Oral-Kuzsas komBinattarhnhn negjzjgj eksploatat
sia c;asap otMqan Magnitnaia taub rudalarhnhn c;ara
thlhsh oshndai c;olmen soloian. 

8ndjrjs kasjBjnde temj r taza kyijnde de qoldanh
ladh; Bjraq ol keBnese, Basqa elementtermen qoshl · 
qan qtlima kyijnde jske ashfhladb. Qalq caruacblhOJh· 
nhn kep taraularb temjrdjn kemjrtegj c;ana Basqa ele
menttermen qoshlqan artyrlj qilimalarhn paidalana
dh; Bjraq ol kesnese, Basqa elementtermen qoshlqan 
kemjrtegj solathn, coihn cbqarhlathnh Belgjlj. Coibn
nan kemjrtegjn aihfhp alOJanda, jcjnde 0,5°/0-ten kem 
kemjrtegj qalathn, temjr ChOJadh. Temjr jcjnde kemjr
tegj 2,3-ten 0,5°/o ke deijn BOlopmda, BO!at Cb OJ.adb. \:OOJ· 

28-s u re t .. Temjr arOJh sapalh Bolattar ChOJarbp alu ycjn, quima01a artyrlj 
cegelerdJ .tarlbJ? elementter qosu kerek soladb: xromdh marganetsth 

aloian magmt temJf . . ' . ·' 
tas. taOJh Basqalardh. El<]nCJ c;aqhnan, temirge, tem)f 

rudal arbnda kezdesetjn kykjrt pen fosfor qosblUh 

metaldhn sapashn ete temendetjp <;]Beredj, sondhqtan olardh ac;hratbp 
alu ycjn, erekce tex nikalhq priomdar qoldanu kerek soladh. Osh kyngj 
tjrcjljkte temjr men Bolatthn qandai orhndarqa qoldanhlathnh c;alpbOJa 
.Belgjlj, sondhqtan Bill masel "'ge Bjz toqtalmaimhz. \:alph al01anda, ash 
kyngj texnika, <;eke alqanda, asrese, Bjzdegj sotsialistjk qiirbl bs perio
.db, industria giganttarhn salu ycjn, macinalar men aul caruacblhq qil
raldarhn c;asau ycjn, temjr men Bolatth ete k9p melcerde kerek qhlbp 
Otbf. • 

Temjr rudalaih c;er carhndaqh Barlhq elderde de kezdesedj . Bjz
de, ortalbq Oralda magnit temjrtas Blagodat ~ ana Vhsokaia taularh
nan albnadh; ontystjk Oralda-Magnitnala tauhnan alhnadh; sonqb
da ash kynj ete ylken qiirhlhs salbnbp c;atbf. Magnit temjrtas Kav
kaz Ben Sisirde de kep. Oralda QbZbl temjr rudalarb da Bar; sjraq, 
Biilarqa, asrese, Ukraina Bai; munda Krivoi Rogta QhZhl temjr rudash 
Bar kvartsitter magnetitpen qatar kezdesedj. Oral men Krivoi Rog
taqhdai Bai solma01anmen, kep paidalanathn temjr rudalarh Maskeu 
OBlbShnda da, SSSR·dhn Basqa c;erlerjnde de Bar. Bjzdjn eljmjzdegj 
temjr rudalarhnhn zapastarh Bjtpeitjn, tausblmaithn melc:erde deuge 
soladh. 

Oral, USSR, taorb Basqa jrj ken orhndarhna c;:aqhnda taorh Bjr yl
ken ken ornh-Kurski magnittjk anomalia raionh qoshladh. Bill ken 
ornhn taBu-teorialhq O[blhtnnhn filb c;enjsj. Bjljmpaz (Smirnov, 
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keljn Leist) Bastaqan Kursl{i raiollhnda magnittjk tjldj Baqblau <;i1-
1mhstarb sovet ykmetjnjn c;j gerlj caralarh arqasbnda, e te c;aqsh nati-
1c;elj B?lbp aiaqtaldb . Munda, magnlt'. c;ana qhZhl temjrtastaroia Bai, 
kvarts1tter tanhldh. Osh kynde anomaha raionhnda ate jrj x etallur· 
gia giganthna proekth c;asal bp otbr. 

12. Marganetsthn qos tothOJb (marg anets rudasb). 

Marganetstbn, qos totbOJ.b ne piroluzit mineral marganets rudasb; 
s ill keide topratj tarjzdj massatar, keide qattb saubstanoian ne c;el
vaktar tyrjnde kezdesedj. Piroluzittjn, qatthlhOJb camalb - 1-den 
1,5-ke deijn aoladb: SbBaqalh salmaOJb-4,5-5; tysj qara. Piroluzit 
romsalbq sl ste mada kristaldanadh. Onhn xlmialbq sostavh Mn02 • 

Piroluzlttjn aloiacqh Chqqan c;erlerj-magmalbq <;bnhstar, Mn02-

nhn cegjndj <;hnhstardhn arasbnda da taBblatbndhOJ.b aelgjlj. \:elvak
tar tyrjnde piroluzit keiBjr oBlbstarda osb kyngj tenjzderdjn typ
terjnde kezdesedj: munda ol, aakterialardbn qatbShmen, sum en albnbp 
keljngen margane tstbq qosblbstardan, c;aoialhq alapta quraladb. Mar
ganets rudalarb c;enjnen Kavkaz ataqth. Munda, asrese, Bai ~er-Ca
tura ken ornh; afil c;erde piroluzit etken ycjncj geologlalbq epoxa
<la, tenjz c;a01asb Boloran cekarada taralOJ.an. Kavkazdan Basqa pirolu
zltke Oral men USSR da Bal. USSR·da Nikopol c;anhnda ylken 
piroluzl t ken ornb Bar. 

Piroluzlt marganets ChCJ\3rhp alu ycjn kerek. 01 BOlat daiarlau
<la c;ana ximia endjrjs kasj Bjnde qoldanhladh. · 

13. Silikattar (kremni QbCQbldar hnhn tfizdarb). 

Silikattardbn, 
<;alpr. 

sipattamasb. 

Ottegjljk qhcqhldardhn, klasbna c;ata tbn mineral
dardhn, jcjnde, ezderjnjn litosferanh qurucb tau <;b· 
nhstarbnhn palda BolubndaOJ.h man,bzdarb c;enjne n, 
kremni q hCqbldarh tuzdarhnhn, ne s i Ii k attar d h n 

Drnh erekce aoladb. Bykjl c;er qaBbOJhnhn 65° 'o-j asrese, anamorfizm 
zonasb, silikattardan qural01an Boladh. BRrl bq Bjzge Belgjlj 
mineraldardhn 300;0-j OSb gruppaOJa c;atadh. Silikattar sostavhna 
kjretjn elementter kep Bolmaidb (18-ge deijn Boladb). Kremni men 
kemjrtegjnJn. keiBjr ortaq qasietterjnjn. BarlhCJ\b este Bolu kerek; 
kemjrtegjnjn. de artyrlj qoshlhstarhnda elementter sanh az Boladh; 
BUI xal, kemjrtektjljk qoshlhstar xlmiasbn Belek Oi blhm-organlka
lhq ximia etjp choiaruCJ\a tura keltjrdj, js-kemjrtegj men kremnidjn., 
elementterdjn. periodthq sistemash nda, Bjr gruppada tiiratbndbCJ\bnda . 

Litos 'eranh qurudaOJb man,hZb c;enjnen, silikattar jcjnde 
Data cpattarb. 

en. nastb rel oinaithnb-d a I a c pa t t a r b (krem-
ni QbCqh!darhnbn kyrdelj tuzdarb). Bykjl c;er qaBbothnhn. 50 %-j osb 
mineraldar ~an Boladb. 8zderjnjn xlmialhq sostavtarb c;enjnen olar
sjltjlj c;ana sjltjlj-<;~er met:ildardhn, alumo-kremniljk tiizdarb- o r to k 1 a z 
(KA!Si308), a I Bit (NaAlSL10 8), an or tit (CaAl ~Si 208) c;ana olardbq izo
morftb mineraldoq aralastarb. Dala cpattarh monoklindjk <;ana trik
lindjk sistemalarb formalarhnda kristaldanadb c;ana keide qospaqtar 
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quraidb (29-suret). Dala cpattarb magmalhq C,:hnhstar sostavhnhn ne
gj zgj Beljgj; sondbqtan olardbn magmalbq c;hnhstardb anbqtaudc
man.bzdarb ete yJken Boladb; mfinb temenjrekte keremjz. Dala cpat
tarbnhn en manhzdhSh- ortoklaz; Bfil-granitterdj quraitbn mineral. 
Ortoklazdbn qatthlhO!h- 6, SbBaOJa lb salmaO!h-2,5. Ortoklazdbn Chn J:. 
c;arqhlbndai c;arqhlb Boladb, cetterj c;arbq etkjzedj. Tysj onbn 
adette al-sarblau, sfir ne aq Boladb. 

Dala cpattarbnbnjcjnde, p I a
g i o k I a z d a r dep atalatbn, al
Bit pen anortlttjn izomorfth ara
Jastarhnhn tyrlerj ete kep Boladh. 

Dala cpattarhnhn c;aratblbs
tarb ddette magmalhq Boladb. 
Misalb, granittegj ortoklazdhn 
c;aratblbSb osbndai Boladb. Mag
ma qata iubnbn aqthq stadlashn
da, iicbp ketk jc zattarqa Bai BO· 
lUCb dlj kristaldanbp Bolmaoia n 
Balqhmanbn qaldbqtarh, suhn-

29- su re t. Dal a cparbmn kristaldarb. qan Beljkte rdjn ne c;anasbp c;at-
Son.OJbSb-qospaq {sxema) q an C,:hnbstardhn jcjne enj p )<etj P 

tiiradh; oshlaica peg m at l t t j k 
tambflar palda Boladb. Biil tamhrlar keBjnese c;aqsh kri staldanoi an 
dala cpattarbnan, kvartstan c;ana az melcerlj sludadan quraladb. Orto
klazdhn c;eke krlstaldarh mundai tambrlarda keide ete ylken solh 
keledj. 8 ndjrj s kdsjBj njn. keregj ycjn dala cpattarb keBjnese oshndai 
tarnhrlardan alhnadh. Munhn ystjne, dala cpattarb lito sferan br~ teren 
gorizonttarhnda, anamorfizm zonasbnda da, qfiraladb; munda bSthq 
temperaturalar men ylken sasu kycterjnjn. hqpaldarhnan, tau <;hnbs
tarb qaitadan kristaldanbp tiiradb. endjrjste dala cpatta rbflbll, negjz -' 
gj massasb, farfor men fa ians, emal men glazur dalarlau yc1 n qolda-: 
nbladb. Dala cpattarbnhn SSSR-daOJ.h en manbzdb ken orbndarb- 1 

Be lorn or c;aq alarh, Oral, Ukraina c;ana SJ sir. 
Kaolin Litosferanhn \oOJar<l\h gorizonttarbnda al umosilikattar ximialuq 

· aiizblbsqa iichraidb. Olardb Biizatbn faktorlar~su men kemjrlj 
qhcqbl gaz. Alumosilikattardi,n (dala cpattarhnhn) BiiZblu reaksiasb 32 aette keltjrjl
gen sxema BOibnca aoladb. 

Bii! protsestjn natic; esjnde sulb alumosilikat-kaolin ne farforlhq saz paida ao
ladb. Bul-mikroskop arqblb oiana ke rjnetjn kjckene qaBbfcaqtar men plastinkalardbn 
Cibnthqtarhnan quraloian topraq tarjzdj amorfthq massa, Kaolin ete i;ii msaq aolad1, 
(qattblbOjb-.1), SbBaOJa]b salmaOJb onbn-2,6. Taza kaolin aq tystj Boladb, ajraq, ke
ajnese qospala r men sarhlau i;ana QbZbldau tysterge d e Boialbp ketedj. Ka oli n 
farfor endjrjsjnde qoldanbl adb. Kaolinnjn SSSl{-daOJh ken orbnda rh-BalbS Ukrain a 
Ora l, C&OJbS Siair c;ana Qazaqhstan. I... 

Sludalar. Sulh alumosllikattarqa sludalar da c;atadh. Bfilar-
ete kep taralqan ~hnbs qfiruCb minera ldar; Bfi lar 

magmalhq <;bnhstardbn <;ana kristaldhq slanetsterdjn, mlsalb slu
dalb slanetsterdjn sostavtarhna kjredj. Bnlardhn camasb c;er qa Bb
OJb salmaqhnhn. 40/o-jne c;uhq soladh. Bulardhn, :ximialhq sostavh et 
kyrdelj cana ezgerjlgjc Boladb. Bulardhn en kep taraqandarb- . 
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kaliljk sluda ne musk o vi t (KH3Al 3SLi0 12) c;ana tem jrlj-magnezlalh , 
sluda ne Bio tit [ (K,H2) (Mg,Fa) ~ (Al,Fe)2Sl 30 12)1. 

SludanbfJ, Bfil tyrlerj monoklindjk sistem anbtJ, qaaHcaq (cecuia) 
form alh ete c;aqsh c;hmdasqan, kristaldhq agregattarhn qiiraidh. Bii
lardh11 qatthlhqtarh onca ao!maidb, ne aarh 3-ke te11 aoladh. Mus~ 
kovit ne kaliljk sluda ddette tyssjz BOladh; tek keide otana sarhlau 
c;ana c;ashldau ty ske BOialotan BO!hp kezdesedj. Biotlt ne magnezia
lhq sluda qara tyspen sipattaladh. Muskov itke qaraotanda sul ke -p 
kezdesedj. 

Sludalar ne SUhnar kezjnde magmadan paida aoladb, ne aolma
sa anamorfizm zonashnda tau <;hnhstarhnhl1 qai ta kristaldanuh nd
tic;esjnd e qiiralhp qaladb. Sludala r, c;arqbldaotan plastlnkalar tyrjnd e 
keaj ne sazdar men qumdarota qoshladb; au lar-jcjnde s ludalarb aolatbn 
tau <;hnhstarhnhl1 ygjlulerjnen paida solathn produkttar. Sludanhn 
SSSR-daOJb sasth ken orbndarb - Karella, Murman, Oral c;ana Siair. 

Siuda izold tsi a materialb eseajnde elektrotexnikada ke p qolda
nblad b. 8zjnj11 otqa tezgjctjgj arqasbnda bSthq temperaturada jstei
tjn aparattarda ol cbnh ornbna c;iimsaladh; ol, rezinka ndrse!erdj 
dalarlauda da, qa01az endj rjs jnde de taqb aasqalarda da qoldanbladb. 

<;er qa2b0J.hnbn qura luwda, kyrdelj alumos ilikattardan sasqa 
Metasilikattar met as it i k a t t a r-metakremni qhcqbldarb tiizdarbmn (H2Si03) 
men ortosilik- gruppashna c;atatbn <;bnbs quraucb mineraldardbn da relderj e le 

attar. ylken soladb. \:bnbs quraucb mineraldar esesjnde, c;aratblbsta me-
tas1 likattar da ete kep taraoian . SalmaOJhnan eseplegende, olar

dbn c;a lpb massasb s arlbq magmalbq c;bnbstarubn J ?u 0-ne c;e tedj. M et as i I i k a I
t a r OJ a avg i t t er ( p i r o ks e nd e r), r o g ov a i a o B m a n k a l a r (a m f 1 B o I
d a r )-jcjnde kalts i, magni c;ana temjr solatbn silikattar c;aladb. 

Bulardbn ekeujnjn de sostavtarb e te turaqsbz soladb; eitkenj olar kyrdelj izo
morftb aralastar. Bular monoklindjk, triklindjk c;ana romsalbq sistemalarda kristal
danac!b. Bui gruppaOJa kjretjnderden naOJhZ rogovai a osmankanb (amfisoldb) kersetjp 
atap ke lu ge soladh; munhn sillai atal01andb0Jb-cala metal siaqtb c;a rq bldaitbndbOJbttan . 
Mun bf\ ty sj qara c;ashl, qurbl bsb !Jndj. qattblhOJb 6, SbBaOJalb salmaOJh 3,5 soladb. 
Biil rogovoi osmankalbq (amfisoldbq) granitter deitjnderdjt\ sostavtarbna kjredj; 
keisjr qusbndb <;hmstarda, su l ol ardb n sostavtarhnhn 50%-ne ten Boladb. Metasili 
kaltardbn ekonomikalbq man bzdarh Y\ken BOladb. 

\:bnbs quraucb si likattar01a or to s i Ii k attar d a-ortokremni qhcqblbnbn tu1-
darb da (H4Si04)-c;atadb. Et\ kep taralOJan ortosilikat-o l iv in (Mg, Ee)2 SI04] . 
Bal mrneraldbt\ tysj olivkalbq-c;asbl, qattbl bOJ b 6,5, SbBaOJalb salmaOJb 3,4 aoladb,. 
omn cbnhnbn c;arqhlbnda1 \arqblb soladb. Keide ol aytjndei ( dun it) tau c;hnbsbra 
quraidb. Negjzjnde ol magmalbc; c;bnbstar men lavalardbn sostavblla kjredj. BUI 
mine raldbt\ x r i z o 1 it t er dep atalatbn altbn tyste ngen meldjr tyrl erj, qbmBat taslar 
eseBj nde, ogrankaOJa keledj. 

S11ikattar01a ass est de c;atadb; qurblbSb tjndj (talcbqlb) sol01andbqtan sunb ta 
ZbOJbfb dep ataidb . Ass~st, olqa Cbdamdb c;ana \blu e lkjzse itjn material esesjnde 
texnikada kep qoldanbladb. Assestke aai \erler Oralda c;ana CbOJbS Sis irde kezdesedj 

l(altsit. 

14. Ottektj Qbcq i>ldardbn sasqa tiizdarb. 

Ka 1 ts it ne i z vest j c pat kemjrlj qhcqbl qoshlhs
tal'bnhn, iaqni karnonattardbn sanbna kjredj. 

Karnonattar c;er qaBbCJibnhn c;oqarqh Beljkterjnde kep tara01an . 
1 ) Elementterdjn c;aqcalar jcjne alhn OJan aelgjlerjnjn aralbqtarLndaO[h ytjrler sol 

elemenlterdjn, mineral jcjnde izomorflzm arqblb sjrjn Bjtj almastbra alatbndarbn 
kerseledj. 
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sondhqtan, ajz ycjn olardbIJ, manhzh erekce aoladh. Biilai dep en, 
•melj, artyrlj formalarda kezdesetjn kaltsit gruppasb turashnda aitu 
kerek. 

Kaltsit-kemjrlj qhcqhl kaltsit, c;ai izvestas pen aordhn ximia
lbq sostavb da oshndai; sondbqtan da aii lar kaltsi t gru ppashna c;atadb. 
Al endj, naOJ.hZ kaltsi t dep, adette onhIJ, Cbnhca c;arqbldaitbn kristal-
dbq tyrl erjn aitadb . '"' 

Ximialbq taza tyrde kaltsit e te sirek kezdesedj. Cldette ooian te
mjr, magnit, marganets c;ana kremnezem men glinozem ara lasbp c;y 
red j. Kaltsittjn qattblbOJ.h 3, sbaaoia lb salmaOJ.b 2,7, <;bmdasuh ete 
<;aqsh, kr istaldardhn formasb geksagonal si stemalhq Boladh. Kaltsit 
ete <;aqsh krista ldar quraidh; onhll. kristaldhq formalarh tyrlj-tyrl j 
c;ana kep aolbp keledj. Onhn, 400c;ai forma sb c;ana 1000-qa c;uhq 
komainatsialarhnhn BarlbOJ.b aelgjlj. Kaltsi tt jn, tysterj de ete kep BO

ladb. Onht:\ en daOJ.dblb tysj aq tys. OJ tyssjz ne kyngjrt tystj de 
aolhp kelE:dj. Bjraq onhn kep tyrlerj sarh , stir, qhZb1dau, c;ashldau 
ne kyl gjn tyske ao ial01an aoladb. Kaltsittjn tysj onh11. jcjndegj ar
tyrlj mineraldhq qospalaroia aailanbsth aoladb. 

Kalb;ittjll. erekce meldjr <;ana taza kristaldarhna aai ken orbnda
rh Isl andianbQ CnOJ.hStMI <;aqasbnda; sondhqtan kaltsittjQ Bill tyrjn 
1s 1 an di a 1 h q c pat dep ataidh. Islandialhq cpatta c;arhq s;-rnlesjn 
qosalqh etjp sbndbrathn kernektj qasietj aarlhOJ.hn ajz ajlemjz; s ... ondbq
tan ol optikada kep qoldanbl adb. 

Kaltsitter ete kel:J formada c;ana ete kep tystj aolbp kezdesetjn 
aolqanmen, olardh <;arathlbsta Basqa tau <;hnbsta rhnan aihrbp alu 
qihn aolmaldh. 8itkenj, karno nattardhn aarj de qhCQhldhn hq palbna 
kyctj reaksla Bjldjredj. Eger izvestastbO, kjckene kesegjne ne kalt
sittjn kristaldarbna tuz QbCQblbn (HCl) tambzsa, onda sular Bbt;bldap 
aiizhla aastaidh; eitkenj, olardan kemjrlj QbCQhl gaz aeljn jp CbOJ.a 
Bastaidb. Biil ophtth BO r, mramor c;ana qai izvestasthn da aolsa ke
sekterj men jsteuge aoladh. 

Izvestastardhll. c;arhqtarhmen quhstarbnda, k::iltsit gruppashna kj
ret jn c;ana sudan cegu arqhlh qiira lqan kep tyrlj minera ldar tasu01a 
aoladb. Kaltsittj o, krlstaldanu protsesjnjn negjzj mhnada: C02 Bar 
BOIO\anda, kaltsit su01a onai eritjn qoskemjr qhCQbldhq kaltsi [Ca 
(HC03J2) qiitaidh. Erjtjndjge qaraqanda , alnaladaOJ.h tenjrekte C02 

az solq andhqtan, qos kemjr qhcqhldb kaltsi mhna sxema aOibnca 
ac;Map, CO men CaC0 3 -tj Beljp CbOJ.adh. 

Ca(HC03) 2 = H20 + C02 + CaC03• 

Izvestastardbn c;arhqtarhnda ;:i r uaqht Ca(HC0 3)2 BalbthlOJ.an sudbll. 
serkulatsiash aolhp tiil"adh; qos kemjr qhCQbldhq kaltsi BfiZhla keljp, 
t;arhqtardbn qasbrOJ.alarhna CaC03-tj tiindhradb; sondhqtan munda, 
keide qaabrcaqtar tyrjndegj, keide kristaldar cetkalarh formasbnda 
sauhstbq tyzjljster paida aoladh. Ylken quhstar men yngirlerde Bill 
saubsthq tyzj ljster, mfiz syngjler slaqth, iizhn formalb Bolarlb Man
rla i saubsthq tyzjljster st a 1 a kt it t er ne tam c b I b qt a r dep ataladh. 
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YngJrdjn. edenjnen c;o -
-01 arh qaral stalaktitterge 
qarsh naopna tdrjzdt BOlbp 
sta l agmitt er esedj; nular 
da, kep <;bldar BOib izveske Bai 
sudb!\ tamchlarb tamOJ.an c;er
lerden ystele keljp esjp, iz
vesten quraladb. 

Grunt sularbnda, keBnese 
Ca(HC03) 2 ete kep soladr, . 
{:er Betjne Billaqtar ne kez
der tyrjnde ChOlhP, olar jcte
rjndegj erjgen izvestj tundb- 30- sure t. Kaltsn qasatca larb sar g;ilka. 
rbp tastap tilradb; keide su 
unb saldbrl ardbt\, mykterdjn, cepterdjn, c;ana esjmdjkter Biltaqta
rhnM\ ysterjne qondhfbp kctjp tilradb . Osh c;olmen i z vest j k tu f 
i a r dep atalathn sult tJ rjzdj keuek massalar quraladb. 

Tenjz <;aoialarhnda, Bjr ne Bolmasa sjrnece B30ibtpen, kaltsittjn 
-aq tystj qasatcalarhmen qihlOJ an gdlkanh kep keruge BOladb. Bill 
qU.Bblbs--tau <;bllbstarbnbn. ete kep usaq <;arbqtarbnbn, kaltsitpen 
tolbp qalubnhn. lldti<;esj; tau <;hnbstarb Bolsa, olar <;a rblbp kesekterge 
s elJnj p, tenjz tolqbndarhnhn, hqpaldarhmen domalanbp maltalanadb 
(30-su ret). ~ 

Kaltsittjn en kep taralOJan tyrj-c;er qaBhCJib Ti da qalbll, qasattar 
'Cjiiraitbn ;ntyrlj lzvestastar (izvesnJkter),-negjzjnde organikalbq 
c;ara thlbsth cegjndj tau <;bnhstarh, Biilar keBjnese, <)rtyrlj tenjz rako
vin alarbnhn, <;ir,nd1oqtarbnan quraladb; sjraq sonOJhlar izvestas tyrlerj
njn, Bdrjnde de aihrbp alarlbqtai, kezge kerjnerljktei Bolbp kelmeidj. 

Keide izvestas <;ilmbrlanqan tyijrcjkterdjn <;ibndblarhn quraid&. 
Biilar-oolittjk izvesta_:;tar dep atalathndar (31 -suret). Biilardbn <;a
ratblhstarb, organikalhq emes, ximla lbq aoladh; Billar, ertjndjlerde 
kaltsi karnonattarb Bolathn, kel c;ana tenjz qolthqtarh sularbnan pai
da BOladb; kali.si karnonattarh qum tyijrcjkterjne. rakovina Sbnh~
iarbna cegjp, ao\hll sudbn hqpalbmen domala nbp <;iimMlanhp, sonan 
son sementteljp qatth <;hnhstaroia ainaladb. Mi.indai protsestj Osb 
kynd e keiBjr celdegj kelderdjn c;ana bStbq klimattaOJh ten.jzderdjn 
,aqalhq zonalarbnda Baiqau01a Boladh. 

lzvestastar ete ken tyrde qoldanbladb. Olardhn tbOJbZ sorttarb yi 
fundamentterjn s::iluqa, yi qaBhr OJ.alarbn qalau01a , BUlardh Betteuge 
Basqbctar c;ana tereze tasandarbn (,'.asau01a c;umsaladb. Onhn, ystjne 
pecterde kyidjrjlgen izvestastar kjrpjc qalaud a c;e ljm BOlatbn, qaabf
qalardb ctukaturlaithn taqb Basqalardb jstei tjn sementtj-"sendjrjlgen 
izvestj", daiarlau ycjn jskeasadh. Izvestasta r portland sementj n daiar
la u ycjn de qoldanbladh, mundaida ta za izvesta sta r01a saz qosbladh. 
Izvestastardhn keiBjr sorttarb sillkatthq kjrpjc c;asau01a ketedj. Olar co
ihn salqbtuda ,,fluster" (Balqhtqhctar) eseajnde metallurgiada qoldanb-
1adb c;ana Chnh, farfor, rezine endj rj sterj men meditsinada (kesnese 
dezinfektor esesjnde) jske ashrbladh. 

PolJgrafla endjrjsjnde litografialbq tas kep taralotan, ol da izves-
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tas; Bjraq, siil izvestas ete tbOJbZ Boladh <;ana onMJ. qarh!hSb iisaq 
tyijrcjktj BOlhp keledj. QalaBerdj, izvestastar i;er thQaitqbc zzttar 
endjru ycjn de c;umsaladb (topraq lzvesteu). 

Tyijrcjktj, ne kri staldhq iz
vestas m ram or dep ataladh. 

Mramor IardhQ t sterj df
tyrlj Boladh: aq, sfir, sarh, 
alqhzhl taoth Basqalar. Biila r 

c;ai izvestas tardan hSthq tem
peraturaiar men ylken nasu 
kycterjnJn kyctj hqpaldarhna 
tyskende paida noladb. 

Erekce dde mj BOlbp kele
tjn c;ana polirovka01a c;aqsh 
kenetjn mramordbn, skulptura 
maqsatta!h ycjn c;ana jrgel j 
yi qiirblhstarh ycjn c;iimsala-

31-s u re t . Oolittjk izvestas. tbndbCJ!b c;alpbOja Be lgjlj. Mra· 
mor elektrntexnikada taratqhc 

qalqandar c;asau ycjn qoldanhladh. 
Cet elderdegj mramorlardbTJ. jcjnde ItaliadaOJb karrar mramorb

nbn, ataoib kep c;aiblqan. Bjzdjn, SSSR-da mramor Oralda (Sverdlovs
kige c;aqhn c;erde, Zlatust c;anhnda c;ana Ufalei taularhnda), Kavkaz
da, Karellada , SlBirde c;ana QbThmda Bar. Mramor t;:irj zdj izvestasta r 
Mdskeu c;anbnda da Bar (podolsk mramorb ). 

Doi omit. Kaltsit gruppashna dolomlt te c;atadb. Do Io mi t kaltsl 
men magnidj n karnonatb f(CaMg (C0 3 ) 2]. 01 geksa-· 

gonal sistemada krl staldanadb; qatthlhoth-3,5; ShBaoialb salmaOJh-
2,8. Dolomitter kennese izvestastarmen njrge kezdes jp, qalhn,dhOJb 
edJujr s olbp keletjn qaBattar quraidh; olardhn c;aratblbstarb ke snese 
tenjzge nailanhstb Boladh. Olar CaC03·ke magni tfizdarbnhn, bqpal
darb tlgennen quralqan. Sumen siiibltqan HCl-da dolomit erjmeldj 
c;ana ,,Bh<;hldama idb", Bjraq OSh qhcqhlOJa salbp QhZdhrsa, ol Bh<;hldap 
eridj. 

DolomittjQ cirtyrlj BO!Uh mymkjn: aq, sur, sarh, qon.hr, <;ashldau, 
qbZhldau c;ana qara. 

8ndjrjste izvestastar qandal <;iimhstarqa qoldan&lsa, dolomltter 
de ddette c;fimhsthn sondai tyrlerjne qoldanbladb. Onbn ystjne dolo
mit, otqa Cbdamdb material eseBjnde, metallurgiada da qok1anhladb. 

. Fosfattar ne fo sfor QhCQblb (H3P04) tuzdarbnhtl 
Ap $)>ht. gruppashna a p at it <;a ta db. Bui mineral- :xlorlh ne 

ftorlh kaltsidjt\ fosfor QhCqbl tfizh; (CaCl) Ca~(P04) 3 ne,.. (CaF) 
Ca4(P04)3 • 

XimialhQ sostavbna qarai, apatittJri. mhnadai t yrlerjn aibfadb: 
xlorapatitter <;ana ftorapatitte r. Apatitter jcjndegj fo sfordbTJ. melce
rj drtyrlj solhp-42°1o-ke deijn c;etedj. 

Apatittjn qatthlboth-5, ShBaO[alb salma01h-3,2. 01 geksagonat 
slstemada kri sta ldanadb. Onhn, kristaldarbnhn fo rmalarb prizma c;ana 
lne t<}rjzdj BOladb. Apatit kristaldarbllhQ c;arqhlb-Chnbnjkjndel. 
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Apatitterdjn tysterj artyrlj Boladb: Bjraq , keBnese, olardbn, Bolau
farh ~ashldau ne kekcjldeu BOlbp keledj . Aq, tyssjz, kylgjn, stir ne 
qonhr apatitter siregjrek kezdesedj. 

KeiBjr apatitter ilsaq tyijrcjktj massa Bolbp kel edj; olar, az-kem 
i;asbldau BOlbp keletjn kvarts qumtasb s'aqtb Boladb . Misalb Bjzdjn, 
Kola tyBegjndegj XiBinnen albnatbn apatitterjmjz oshndai BOlbp 
keledj. 

<:: er Betjnde apatitter az kezdesedj, sondbqtan Bjzge Be lgjlj eks
ploatatsia ycjn paidalb apatit orndarh az. Olar, keBnese, azdh-keptj 
<; ibndblar BOlb p ~atatb n, subnOJ.an magmadan paida BOIOJ_a n tau <;hnhs
tardhn, arasbnda kezdesedj. Onhn ys tjne olardhn, c;aratblhstarhnht1. 
gidrotermalhq Bolub da, iaOJ.ni sulb hStbq ertjndjlermen Bail anhSth 
BO lub da mymkjn. RHjnen de apatitter, c;eke c;yrgen ete ilsaq kris
taldar tyrjnde magmalhq tau <;hnhstarhnhn, jcjnde c;i j' kezdesedj. 

C::ooiarbda atalbp ketken Xi Binnel'l Basqa, apatit ken orndarh Bjzde 
Oraldbn, kep c;erlerjnde, Ihnen taularbnda c;ana Baiqalda (Slud;rnka 
ezenjnjn <;anhnda) Bar. Basqa elderdjt1. jcjnde apatitterdjn, Belgjlj 
ylken ken orndarb Norvegiada, Amerika Qurama Ctattarhnda c;ana 
Germaniada Bar. 

Sotsialistjk egjn caruacblhOJ.h egjn tysjmjn arttbfudb kerek qhla
-0.b; onhn ycjn ete kep mineraldbq tbnaitqhc zattar kerek. Apatitter 
sol "agronomialhq rudalar• BOlbp esepteledj, eitkenj onhn, jcjnde, 
esjmdjkterdjn, qorektenuj ycjn ete kerek Bolatbn, fo sfor qhcqhlhnhn, 
tuzdarb BO!adb. Bjzdj11. xrnindjk apatitter ken orhndarbnh11. ekonomi
kalbq relderj ete ylken. c:;aqhnda ta BblOJ.~m Bill apatitter, polar cen,
Berjnjn, arOJ.b c;aqhnan tbn,aitqhc zattar da iarlaitbn sotsialistjk c;ana 
e ndjrj s kasjsj kjndj gjnjn, salbnuhna seBep Bo!dh; SSSR-db11. super
fosfat zavodtarb apatittj xisinnen albp turadb. 

Xisln apatitterj Bjzdj11. sub qatpai thn Murmansk porthmhzdan albs 
emes; sondhqtan onhn, eksportthq man,bZh da Bar. Bjraq, aul-carua
Ch ihqthn, ma11.bZhnh11. ystjne, apatitterdj11. caruacb)hq ycj n Basqa da 
relj Bola db. SonOJ.h uaqbttarda olar, fosfo r men ' fosfor qhCqhlhn Cb-
qarbp alu ycj n, Bjrden Bjrge kep qoldanbla Bastadb. -

Fosforitter. Fosfattardbn, c;aratblbsta kezdesetjn ekjncj Bjr tyr-
lerj f o sf o r i t t er. Ximialhq sostavtarh c;enjnen fosfo

r itter apatitterge c;aqhn Boladb. Bular - jcjnde kvarts pen <)rtyrlj 
s ilikattardhn, iyijrcjkterj fosforl h qhCQhl kaltsimen sementtelgen mine· 
ra ldbq tyzjljster. Apatitterge qaraoianda c;er qaBattarhnda fosforitter 
<; ijrek kezdesedj. Bolar qurblhstarb c;ashfhn kristaldbq BOlbp keletjn 
topraq tarjzdj ne tbOJ.hZ massalar. Fosforitter, ne shnoian Betjnjn. 
qi1rblbSh c;uldbz-saule siaqtanOJ_a11 tyzjljs1er tyrjnde, ne aolmasa 
artyrlj <;elvaktar tyrjnde kezdesedj . Bfilar, sementteljp fosforitke al
nalOJ.an organizmder qaldbqtan,nan quralqan Bytjn c;aqpar tastar ty
rjnde de kezdesjp qaladb. Fosforittredjn, tysterj qoqbf-sarh, aq-s1lr, 
qon,hr Boladb c;ana qara da BO!bp kezdesedj . 

Fosforitterdj Basqa mineraldardan aibru qihn Bolmaidh; eitke
nj, olar Bjrjn-Bjrjne. yikegende, xarakterlj ijs CbOJaradh. BUI ijs Bl· 
tuminozdbq zattardbn,, iaOJ.ni kemjr sutekterjnjn. aralashnhn. BarlOJ.h
nan Boladb. 
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Fosforitter Barjnen de, eskj zamCJn tenjzderjnjn typterjnde qa
raloian tau <;h~hstarhnhn arash!1da kep noladb. Mundai qaBattarda 
olardbrl. r;eke konkretsialarb ne Bytjn qasattarb tasblbp turadh . Kei
de Shnotan fosforit konkretslasbnan terJ,jz r;andjkterj rako vinalarhnbn. 
qaldhqtarhn ne tek qana olardbn qaldb!OJ.an tan.salarbn taBuOJ.a noladb~ 

Eskj zaman tenjzjnjn Maskeu r;anbnda qaldbrOJ.an qara iystj qn
maqt& sazdardbn jcj nde ta ta shna <;aqhll tenjz <;andjkterjnjn qaldbq
tarbnan qi1ralopn ekj qa~ a t fosfor itter Bar. Camasb mondai <;i bndb
lardbn <;aralularb tenjz <;;::mdjkterjnjn qaUbft qMblUbnan BOlOJ.an; Bill 
qMblUdbn. sol tenjz faunasbnhn Bashnan kecjrgen Bjr apatqa ilCbra
OJ.an kezjnjn saldarhnan Bolularh rnymkjn. 

Sonhmen, fosforitter tjrj r;andjkter denelerjndegj fosfor dan qu
raladb da, <;andjkter onb (fosfordb) tenjz sularbnan aladb. Tenjz
derge fosfo r, jcjnde apatitterj BOlathn, BfiZhlOl.an tau <;bnhstannan 
CbOJ.arblbp, materik sularbmen akeljnedj . 

SSSR-da fosforitter edaujr kep taralOJ.an; asrese, olar So iuzdbn,. 
Evropalhq neljgjnde kep noladh; Bj raq olar Barlhq cerde de fosfor 
qhCQblbna sai <;ana fo sforlhq tbnaitqhc zattar endjruge paidalb Bola 
nermeidj. F osfor itterdjn, Belgjlj ken orbndarhMaskeu men Len ingrad 
onlbstarhnda, Povolr;iede, Qazaqbstanda, taOJb nasqa r;erlerde nar. 
SSSR-dbn Evropalhq ne lj gjndegj en, <;aqs h fosforitter - podolski fos
foritterj. Cet elderdegj Bykjl .dynleljk man,hzh nar fosfo rltter Sol 
tystjk Amerika men Afrikada Apatitter siaqth fosforitter de - "ag
ranomialbq rudalar". Billardb zavodtarda ilntaqtap (ta rttbrbp), r;aqsb 
tbn, aitqbc zat Bolathn, fosforittjk unqa ainaldbradb. Kykjrt qbCqblb· 
men endelgen fosforittjk iinnan ete 1;aqsh thnaitqbc zat - superfos
fat CbOJ.adb. Fosforlbq tbnaitqhc zattar esjmdjkterdjn cemjs Bergjc
tj gj n arttbfadb. 

Gips. Kykjrt qhcqblb tilzdarhna ne sulfa ttarqa gips <;a tadb. 
Gip s <;aratblbs ta ete kep taralOJ.an. Ximia <;enjnen 

ol - sulb kykjrt qhcqhl kaltsi (CaS04• 2H20). 
Glpstjn qatth lbOJ.b cama!h - 2-ge 1;uhq Boladb, SbBaqalb salma

<Jlh - 2,2 - 2,4. Onhn <;hmdastbOlb ete <;aqsh soladb. Onbn, mo nokltn
dj k sistemadaOJ.b kristaldarh adette ete caqsh quralqan ~an a taBletka 
formalb Boladb (16-suret). Glpstjn carqhlb Cbllhnjkjndei, keiBjr tyr~ 
lerjnjkj <;jnektjkjndei soladb. Tysj meldjr, aq-sur, sarb, alqbzhl kei
de kekcjl Boladb. Keide gips kristaldarh meldjr BO!hp keledj . Bjrjne 
Bjr j parallel ornalasqan <;j sek t'3rjzdj <;jn,jcke tjnderden qura lqan 
glpster de kezdesedj . BOl gipstj s e 1 en i t de p ataidb. 

<;:er qaBhOJbnda gips, keide r;ek e kristaldar tyrj nde, keide qalbn,
dbqtarb edaujr so!bp keletjn tiltas catpalar tyrjnde, cegjndj tau <;b
mstarhnhn jcjnde kezdesedj . 

Mundai <;atpalarda ddette tas ti1Zdbt~ Bjzge t aBblbp jlese i;yretjndj
gj ke pten Balqalo1an. BUI - kezdei soq narse em es. Durbshnda da glps 
~atpalarb (tas tiizb siaqti:.) keBjnese <;er tarixhnhn, klimatb ete qfirqaq 
Bolqan periodtardaoib geologialbq cegjndjlerdjn arasbnda kezdesedj: 
ol kezderde, sub taihz tenjz nasseinderj njn, sularb tez Bulanqandhq
tan, olardhll typterjne tenjz sularhnbn tuzdarb cegJp qalhp turqan. 
Bjzdjn, Soiuzda da gips osbndai cegjndjlerdjn, qalhn qaBattafbnda 
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ornalasqan; misalh, Priuraliede eskj zamannbn ten.jzdjk lagundarb me 
kelderdJn. typ lerjnde quralotan sazjar, izvestastar, mergelder c;ana 
qumtastar arasbnda ornalasqan. 

Osaq tyijrcjktj g i p s ale B as tr dep ataladb; Bjraq keide aleBastr 
clep, ilep c;a psbru c;i1mbstarhna ketetj n kyid jrjlgen gipstj de aitadb. 

Susbz kykjrttj qccqbl ka!tsidj an g id r it (C <!S0 4 ) dep ai tadh. 
Gipstjn qoldanb lUb ke Bj nese onhn, kyidjrjljp p :- rocokqa ainaldb

rhlotanbnan keijn su01a aralastbfOJ.anda tez c:iataibp qambrOJ.a ainalatbn 
qasietjne negjzdelgen . Osb qas ietj arqashnda, gips qurblbs jsjnd 
ken tyrde qoldanbladb, sonbn. jcjnde Bill ctukatura c;ana saulet c;u 
mhstarbna qoldanblad1o. Gipsten artvrlj skulpturalbq narselerdjn. Js
teletjnj de Belgjlj. Tjndj gips, c;jsektei c;:i rqi-Jdaltbn BOlOJandbqtan, 
ademjlegjc narseler c;asau ycjn c; umsaladb. Gips c;oti.hcqalhq c;erdj 
thnaitu ycjn de qoldanbladb. Onbn ystjne, ximia c;olbmen qaita en
deu arqhlh, gipsten kykjrt qhcqh lh ChOJ.arhladb. 

<;001arhda aithp ketkenjmjzdei gips Bjzde Priuraliede (Kungur
Osa) kep kezdesedj . Onhn ystjne gipstjn kep c;atpalaro Soltystj k 
c;ana Gorkt oslhstarhnda, Kavkazda, Turkmeniada c;ana Sisirde 
Boladh. 

15. Galoidtbq qosblbstar. 

Tas tiiz, Ta s t i1 z n e g a 1 l t galo!dthq qoshh:is tar01a c;atadh. 
Onhn ximialhq sostavb NaCl. <;al turmhsta Bill -

kddjmgj as ti1zh. <;araiblbsta ol, ne ezj cekken tyrjnde iaOJ.nl osb 
kyngj kelderdjn tyBjne cekken tfiz tyrjnde, ne Bol masa c;er tarixb
Ilhll. etken periodtarhnda quralOJ.an tau <;hnhstarhnbtl. qaihll.dbqtarbn
daOJ.b qasattar tyrjnde kezdesedj. 

Tas tuz kuBthq sistemada kristaldanadh. Onhn qattblb OJ. b 2, ShBa-
01alb salrnaOJh 2,2 s oladb. Tas t iiz on,ai erjgjc solad:b. 0 1 c;aqsb <;bm
dasqan s olbp keledj. (:arqblb Chnbnjkjndei soladh. Taza kri staldarh 
meldjr BOlhp kel edj. Bjraq tuz kesnese, aq tystj soladh ne ;:irtyrlj 
qospalarmen, sarb, sur, alqhzbl, qonhf, siregjrek kekcjl c;ana c;asbl 
tysterge soi alq an soladb. Tas tuz kesjne, ed;:iujr tez esetjn ete c;aq
Sb c;etjsken kriStaldar quraidb. Misalb , sjzde, keujp qalathn tenjzdjk 
kelderjnde as ti1Zb cegjp qalbp turatbn QMhm men SiBacta, sjrnece 
kyn tuzdb su jcjnde c;athp qaluia n esjmdjk Bi1taqtarb tiitasbnan tuz
dbn jrj kristaldarhmen c;2Bblbp qaladh. 

<;er qaBbOl.bnda tas tuz c;egjndj tau <;hnbstarb arasbnda soladh. 
01 eskjljgj ci rtyrlj qaBattardbn jcjnde c;atadb. Tas tuzdhn quraluhna 
qolailb c;aqdailar, ;:isrese, perm periodb dep atalathn periodta soldh. 
Perm periodh kezjnde tenjz <;aOJ.alarbnda, osh kynj Kaspi ten.jzj c;a
qalarhnda naiqauqa Bolatbn qusblbstar BO!bp ti1r0J.an. Bul periodta
tenjzden yime qummen seljnjp, sularb ta ibz Bi10J.azclar quralbp tur, 
OJ.an; klimattbn qi1r0J.aqtb0J.bnan Bi11 suqazdardhn sularb qattb Bulanhp 
ketjD, ten.jz tuzdarhnbn konsentratslash keterjlgen; Bi1qazdar tiizdb 
kelderge ainalbp, olarqa cekken tuzdar keijn kontinentaldbq cegjn-
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dj lerdjn astbnJa qala s ~rgen. Misal:, , llet zaccitashndaOJ.b (Tilz teBe) 
ataqth tuz kcnjnjn c;aratblhSh oshndai BOlOJ.an. 

TOz zapastarhnhn, kesj okeandar men tenjz sularhnda soladb. 
Tilzdardhn, tenjz subnd~OJ.b konsentratsiasb orta eseppen 3,5 % sola
db; B11lardbn 70%-ten ar tbOJ.b as tilzhnbn yl esjne tiedj . 

Bjraq tiiz, keBnese , tiizdb kelderden (ezj cekken tuzdar) c;ana c;e 
qasattarhnan alhnadb (tas tuzdar). 

Tas tuzdhn Bjzdj n SSSR-daOJ.h sastb ken orndarh: llet zaccitasb, 
Donsastao1h Ar1.emovsk, Elton c;ana Basqu ncaq ke lderj . Bjzde tuz 
Qhrbm, Kavkaz c;ana Sislrdjtl. kep orndarbnda da albnadb. Evropalhq 
t il z qaZBa larbnhn jcjndegj en ataqtblarb - Stassfurt (Germania) c;ana 
Velickin (Pelca) qazs alarh. SonOJ.blar c;er astbnda c;atqan Bytjndei Bjr 
qala : milnbn tilz koridorlarbnbn c;alpb ilzhndb OJ.b 100 km-den asadb 

DonBas taOJ.b Artemovsk c;anbndaOJ.b toz qazsa larbndaOJ.b tuz qasat 
·qasat qa lbf\dhqtarb Bjrnece c;yz metrljk terendjkte c;atadh. 

As tiizb ete kep ornda roia <;ilmsaladb: as pj sjru, tilz QbCQblbn 
'CbOJ.<lrbp alu, em, taOJ.h taOJ.blar ycjn qoldanhladb. 

Kali tuzdarb. Xlorlb natri si aqth, c;aratblbsta xlorlb kall de KC! 
kezdesedj. Bill miner a I s i 1 v in dep ataladb. Milnbn 

.qattblboph 2-ge ten Boladb; ShBaOJ.alb salmaOJ.b, 1,8. Tysj: aq, sarh c;ana 
qhZCJlhlt noladb. Silvin kus pen oktaedr komsinatsialarbnda krista l
danadb. 

Silln ximialhq taza kyijnde sirek kezdesedj . Qacan da dese Bol
OJ.andai , onbn jcjnde, BilOJ.an uqsastbOih m·oJ, NACI Boladb. NaCl men 
Bjrge silvin c;ijrek kezdesedj c;ana osbndaida ol silvinit dep ataladh. 
Bjzdjn SSSR da silvinit erekce kep melcerde Solikam ken orhndarbn
da kezdesedj. Camas b silvlnit, tas tuz qilralathn c;aOJ. dailar siaq tb c;a01-
dailarda q uraladb. 

Silvinit kesnese c;er thnaltu ycjn c;ana ximia, parfumeria endj rjs 
kasjpterj men metallurgiada qoldanbladb. 

16. Kykjrttj qosblbstar (sulfidter). 

Ky k jrt (c;ana temjr) kolcedanb-temjrdjnqos 
ko~e~~~b. kykjrttj (FeS~) qosblhsh; ol sulfidter gruppasb dep ata

lathn gruppaOJa c;atadh. 
Onhtl, qatthlbOJ.b 6, ShBaaia lh salmaOJh 5-ke \Uhq BOladb. 
Kykjrt kolcedanb keide altbnca ~arqhldap (pirit dep atalathn) <;aq

b <;etjlgen dilrbs sistema kristaldarbn quraidh, keide ~rtyrlj formalh 
konkretsialar qurap, <;eke <;elvaktar (ne olardhn <;ibndhlarh) tyrjnde 
kezdesedj. • 

Konkretsia tyrjnde kezdesetjn kolcedan onhn, kristaldarhnda qa
siettj c;altblda 01an c;arqhl Bolmaidh: onhn tysj sarqblt tartqa n aolat 
tystj sur BOlbp keledj . Farfor plastinkanM\ setjnde ol qara SbZhq 
qaldbradb. 

Kykjrt kolcedanb - c;er qaBhOJhnda en kep taraoian, kykjrttj mi
neral. Magma suhnarda, ol <;eke krlstaldb Bolbp ~ana kristaldardhn 
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<;ibnthqtarh BOlbp, magmalhq tau <;bnbstarbnbn jcjnde Beljnjp CbCJla
dh. Magmanhn iUvenil (terendjk) sul arh men magmanhf\ Beljnjp 
chqqan gazdarb onh tau <;bnbstarbnbll. c;a rb qtarbna albp CbOJadb; 
mflnda ol, kesnese altbnmen Bjrge c;yrjp, rudal bq mineraldarmen 
Bjrge cegjp qaladb. Pirit, cegjndj izvestas tar, merge lder c;ana slanets
terdjn qfisbndb <;hnbstarbmen kontakth natic;esjnde, anamorfizm zona
sbnda da qnraladb. 

Al endj, kolcedannhn cegjndj <;bnhstarmen Bailanbsth ken orndarh 
Balsa, BUlarda onbll. c;arathlhSb adette organikalhq Boladb; mflnda 
ol c;andjkter men esjmdjkter qaldbqtarhnhn Bfizhlhp elementterge 
airhlu protsesterj natic;esjnde qiiraladb. Qaldbqtardhn BiiZhlu kezjnde 
aeljnjp ChOJatbn kykjrttj sutegj H 2S temjrlj ertjndjlerge hqpalhn 
tigjzjp, temjrmen Bjrge kykjrt kolcedanhn ChOJaradb. Keide cegjndj 
qalhndhqtardhn arasbnda, pirittj1i. c;arqhldaotan kristaldarbmen aclemj 
tyrde qaptal01an, ne tjptj tygeldei kykjrt kolcedanhnan qnralotan, 
iaotni psevdomorfoz deitjn tyrde, eskj zaman a0[actarhnh11, tasqa 
ainalotan qaldhqtarb taBblbp tfiradb. Milndai tyzjljster misalh Maskeu 
tenregjndegj etken geologialbq epoxalar teaj zderjnjn typterjne cegjp 
qalotan qara sazdardht~ (iura sazdarhnhn) jcjnen ta Bhladb. 

Kykjrt kolcedanb - ke Bnese kykj rt qhcqhlhn CbOJ arbp alatbn cikj 
zat; kykjrt QhCqhlbnhn xi mia endjrjs kasjBj ycjn ate manhzdb ma
terial ekendj gj Belgjlj. Onhn ystjne, FeS2·den qonhT tystj erekce 
temjr sbr daiarlaidh c;ana ol radiotexnika da qoldanbladb, kykjrt 
kolcedanbnhn, qurhlhs ta sta rhna qoshl Ub ziandb dep esepteledj; eitkenj , 
ol ygjljp BfiZblOjanda , Be ljnjp ChOjatbn kykjrt QhCqhlh <;hnbsqa ziandb 
aserjn ligjzjp, Onb BfiZadh. 

Bjzde kykjrt kolcedanh, keBnese, Oraldan alhnadh; mfinda ol , 
so ltystjkten ontystjkke qarai 300 km-ge sozh lbp, slanetstj <;hnhstar
dhn jcjnde c;atadb c;ana KavkazdaO\h Gandc; i qalasb raionhnda da 
BOladh. Olardhn ken orndarh Maskeu c;anhndaqh Bassein Je de Bar; 
Bjraq munda olar arnalhp qazhlmai (kesnese, ke mjrmen Bjrge) aasqa 
BaOJalbPtQ kendermen qasat alhnadb; eitkenj, BUI ken orndarh s ai 
em es. 

P r t Id Piritpen Bjrge kep kezdesetjn- m h s k ol c e d a nh 0 ;:::i:i~r.b q ne c;urtqa c;aqsh mhs rudash eseBjnde Belgj lj kadjmgj 
x a Ike pi r it (CuFeS2) c;ana qorqashnmen sink Cb-

01arbp aluda ylken manhzdarh Bol atbn q o r 01 as b n c; a r q b 1 h (PbS) 
men sink OBmankasb (LnS). Tystj metaldar rudalarhnhn osbndai kom
sinatsiasbn p o 1 i met al db q rudalb ken orndarb dep ataidb. SSSR 
tystj metaldardb edaujr kep kerek qblathndbqtan , Bjzdjn eljmjzdjn 
en djrjs k;)sjptjk tjrcj lj gjnde Biilardbtl. manhzdarb ete ylken. Polime
taldbq rudalh ken orndarbnbn negjzgj raionb - Qazaqbstannbn CbOJ.bS 
Baljgj; mnnda ondai ken orndarhnhn sanb 200 ge deijn Baradb, 
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II. OEOLOGIALbQ PROTSEST~R <;0NJNDEGJ c;ANA 
SOL PROTSESTER ARQbLb QURALATbN <;bNbST AR 

TURALb O{bLbM NEGJZDERJ. 

I. Tau ~bnbstarbnbn qiiralu fakto rlarh ~ana olardhn 
klas sifikatsiasb. 

Litosferanb!J, qalbn qaBattarbn qurucb min eraldardbn Belgjlj kom· 
Blnatsialarb tau <;bnhstarh dep atalatbnbn Bjz Bjlemjz. Olar kep tyrl i 
geologialbq faktorlardbn hqpalda rbmen quraladb. Bu! faktorlardhn 
Bjreul erj c;er jcjndegj terendjkterde BO!bp turadh cia, jckj ne en d o
g end j k faktorlar dep ataladb; ekjncjlerj, li tosferamn <;o oraroth qaBat
tarbnda ;:neket etjp turadb da shrtqh ne e k z o gen d j k fakro rlaI 
dep ataladb; sonqblardbri, k;:izjrgj qorh- kyn kezjnjn energiasb. 
Endogendjk kycterge , vulkandbq qflBhlbstar, tau quraluora seBep 
Bolatbn kycter, taorb sondailar c;atadb da, ekzogendjk faktorlarqa <;el , 
su, taqh Basqalar c;atadb. 

Endogendjk faktorlar magmanhri, subnub n;:itic;esjnde quralqan 
«;bnhstardhn, misalb granitterdjri,, porflrlerdjn c;ana Basqalardhri, pai
da Bolubna seaep Boladh. Bulardhri, qfiraluh magmamen <;ana magm<1 
jcjnde BO!hp Hirathn, protsestermen aai!anhsth Bolorandhqtan, olardb 
magma 1 b q ne q fl s b n db <;hnhstar dep ataidh. Magmalbq <;bnhsta r 
aasqa <;bllbstardhn qilralub ycjn negjzgj material Boladb. 

Ekzogendjk faktorlardbfl, ;:iserlerjmen tau <;hnbstarb BilZhladb, 
ezderjnjn sostavtarb men qflrblhstarbn ezgertedj: milnhn n;:i ti<;esj nde, 
c e g j n d j <;bnhstar dep atalatbn qumdar, qumtastar, sazdar, Jzvestastar 
taOJ.h aasqalar quraladb. Onhri, ystjne <;bnhstar, hSthq magmaqa c;a
nasqannan c;ana litosferanbn teren, OBihstarhna tysjp bSthq tempern
turalar men ylken aasu kycterj njn hqpaldarhna ilchraOJ.andhqtan, 
Beljktep ne tygeldei, ezderjnjn sostavtarb men qurhlbstarbn ezgertjf) 
tilradb. Bui qf1Bhlbstbn, <;hnbstar jcjnde kjtjp tilrathn ximialbq zattar
dhn ;:iserlerjmen de, olardb quraitbn elementterdjn jc Len qaita top
taluhnhn arqashnda da, BOlbp to.rub mymkjn. Milndai <;bnhstar n:i e t a · 
mo r ft b q tau <;hnbstarh dep ata la thn Bo la db. Bular OJ. a <;atathndar -
gneister, sludalbq slanetster, taOJ.b Basqal::ir. 

· Tau <;bnbstarhnhn Bar!hq ye gru ppasbnhn da xarakterlerj erekce
ljkterjn, tek olardb qura itbn fak tordhn hqpaldarbmen ta11bsqannan 
keiJn 01ana tysjnuge aoladb. Sondhqtan jlger jde, tau <;hnbstarbn 
sfpattaudbll aidbnda; Bjz olardhrl, quralubna seBep Bol3 thn faktorlar01 
xarakterb tlka Berjp etemjz. Geologialhq faktorlardb zerttep Bjlu -
di namika h:iq geolo g ia d e g e nnj n, m j n detj . 
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2. VuJkanizm c;ana magmalbq tau c;bnhstarb. 

0 
k . v 1_ C::alph aitqanda vulkandhq qilrhlhstar dep c;er teren.-

s~anl:fli;a-~a djkterj nen bSthq zattardhn. <;OOJ.arb keterjlu .protsesterjn 
olardbU. tipterj. aJtad&; Bill hst&q zattard&tl. gaz t<Hjzdj, silthq ne qatth 

kyide de Bolularb mymkjn. 
Lavalar dep atalathn BalqbCJjan massalardh!1,, qatth c;ana gaz tarjzdj_ 

qDshq produkttarhnhn. <;er jcjnen Chqqan orndarhnda vulkandar paida 
aola d& . 

Vul kandardhn. negjzgj ekj tjpjmen tanbshp eteljk. 
V e z u Bi tip j (Italia). Vulkandardbn. Bill lipj - konus formalb 

massiv taular; BtJ lar, Bjrjnjn. ystjnde Bjrj teteles c;atatbn qusu pro
du kttari, - lava nhn., vulka n kyljnjn, tastardhn qasattarhnan quralqan 
aoladb . Vulkannbn sentrjnde (thnhcthq period&nda) subnOJ.an mag
ma OJ.a to lora n kanal Boladh. Vulkann&n teBesjnde kanaldhn voronka 
tdrjzdengen c;erj - kraterj Boladb. 

32 - s u r e t. KamcatkadaOJ.h sensegen vulkan - Klucev coqhsb. 

Bul taular ed 'J jr BiJk solad&; keide Billar man.~j qarlar oBlbs· 
tarbna deijn de keterjl jp tur do. Bjzdjn Kamcatkadaoi& vulkan -
Klucev coq &sb - OSbndai; ol ten.jz den.geljnen 4886 m <;08[3.fh ChOJ&p 
Hlradh (32-suret). 

Mundai vu lkanrlar albp c;atat& n c;erdjn. audan& keide ete ylken 
aoladh. Mhal& Tu1kiada0Jb, SSSR-don. on.tystjk cegjne c;aq &n tura-
1.bn Ararat 970 kv. km ljk aud1ndb al&p tn.radh. Osb kyngj vulkan
dardbn. keBj OSb tiptj BO!adh. 
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Gav a i I b q tip. Bui tiptjtl. atb Gavai aralbndaqh vulkandardan 
Chqqan. 

Gavailhq tiptj vulkandar - suhnhp qatqan lavalardan quralo1an ylken 
~ana ete \:athq BOlbp kelgen kymBez t~njzdj ystjrtter; Bill vulkandar
dbn 9azhq teselerjnde, vulkannhn qilsbp tfir0Jan periodhnda jcterjne 
hsthq silihq lava toloian, dengelektengen kel tdrjzdj oipattar \:atadb 
(33-suret). Sonhmen ajz mlsalh Vezuvi men Gaval vulkandarhnda. 
naiqaithn naOJhZ vulkandhq tau (konus) mtl.nda Bolmaidb, onhn. 
seaeaj mhnau: miinda lava ete silihq soladb da, r;an-<;aqqa tez aq1>p 
ketedj \:ana qilshq jcjnde, Vezuvi tlptj vulkandhq taulardh qo.rauqa 
qatbsathn, qath,, produkttar (kyl, tastar) aolmaidh. 

Vulkandardbt\ Vulkandardh adette sensegen \ana sengen vulkan
~reketterj. ( darqa Beledj. Bjrnq sul Belud)Ii. ezj cartth n;HSe; 

eitkenj, sengen vulkandar keide, uzaq thnhcthq perio
db etkennen keijn, qaitadan qusa s astaidh. Buoian sengen dep esep
telgen Ararat vulkanh misal Bola aladb: 1840 <;blh ol vul kan kytpe
gen <;erden vulkandhq drekettj1i., qLsqa uaqhtthq, ajraq ete <;jgerlj 
qimhlbn kersettj. 

33 - sur e t. Kilauea vulkanb, 

8 riyrlj vulkanda qusu pr©tsesj ;:irtyrlj solbp tfiradb. Bjr vulkan
dardbn tjfekett erj, camalb thnbq protses Bolsa, ekjncj vulkandardjkj 
ete qattb <;aHa keide katastrofalhq qnsularmen Bailanbstb Boladh. 

Vulkandb q qiisulardhn, en, kep taraqan tipj Vezuv.i qusub. Bill 
vulkannbq lavaSb ete tutqhf <;ana casan salqhOlhC soladb: ol <;ai 
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aOJbp, tez subnadh c;ana pee Cblagb farjzdengen Biiltt& massadan 
dendj Better qfi raidh . 

Bill tiptj vul ka ndardhn qasu protsesj ete qatth BOlbp tllradb c;ana 
sonda, keBjnese tiitqhr lavadan qihndbqpen seljnjp CbO!bP turathn 
vulkandbq gazdar ot albp ketjp tiiradb . 

Qnsu <3dette vulkandbq gazdardhI\ 
Beljnjp CbO[Ularbnan Bastaladh. Buda n 
keijn ete kep melcerde su BUb Belj· 
njp ChOJa Bastaidh; <iUaOJa, sa01ana 
BOl&p, vulkan kylj atbpCbCJibp 
tnradb <;ana; ekjnjn Bjrjnde, qaptaCllan 
qara salt BOlbp elcemderj c;an01aqtan 
camalb ylken solatbn, BilfbCtb tastar-
1 a pi I de r men jrj kesekter - vu 1-
k and b q Bo m Ba I a r Cbqarblbp 
tilradb (34-suret). 

Vulkan kylj men lapllder- lava
nhn auada subnbp qatqan Beljkterj, 
Billardb !Jvadan kyctj Beljnjp CbCJlaihn 
BUiar men gazdar albp ChOJ3dh, vul
kandbq BOmBalardhn keBjnjn. c;ara
th ihsh osbndai Boladb, Bfilardhn, vul
kannhn c;arbp atularbnda jl2sjp Chqqan, 
krater shnhqtarh Bolularh da mymkjn. 

Vulkan ystjnde ate ylken Bult 
qilraladh; vulkan ten.regjndegj c;erler
djn ystjnde naizaOJailhq Bfilttar palda 34- s ure t . Vu lkandbq somsalar-
Bo ladb. Bo.I Billttar kyctj c;atJ.Bbr BOlbp, dbr~ ;:ntyrlj formal arb. 
sel BOlbp, tenjrektegj <;erlerge a01adh . 
Bo.lardbtJ. sularb, kyl massasbmen aralasbp, silihq lai 30Jbnhn qaraid&, 
Bii l aoihn, vulkan Betkellerj men 30Jhp Barbp, onbn Ptegjndegj c;er
Je rdj Basadb. Bui 30Jhndar vulkan tenregj ndegj qalqqa ete qauhpth 
BO!adb. 

35 - sure t. Vulkandbq tuf. 

Vulkandbq laidhn qatqan 30Jbndarhnan vu I k and h q tu f pafja 
Boladb, vulkandbq tufthq qilralub protsesjne vulkandhq '3rekettjn 
easqa kesek produkttarb da qatbsadb (35-suret). 
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Bjzdjn eramhzdbn 79 <;blhnda, kep uaqht qilsbq atpai thnhc tar
oian c;ana tiptj vulkan dep esepteluden qalOJ.an Vezuvi vulkanh, onhn 
etegjndegj Gerkulanum, Pompei c;ana Staslu qalalarbn qiratbp ket
ken ylken c;er sjlkjnudjn, artbnca, kenetten sol qalalardhl~ qillaOJ.an 
ornbn sfilhq Jal c;ana lava D.OJ.bndarhmen aasbp, vulkan kyljmen 
onb c;er Betjmen Bjrdei etjp, kemjp ta tadb. 

36 - s ur e t. Lavanbr\ subnbp qatqan aqbndarb. 

Vezuvi tiptj qusularda, lava, c;ooiarhda sipattaloian qiiBblbstar en 
c;oOJ.arCJlb darec;elj kerneuge c;etkennen keijn oiana Cbqa Bastaidh. 

Keljp c;etken krizlstjn, osb momentjnde lava adette, kraterdjn, cetjn 
<;brhp ChCJlbp, vulkannbn Betkeilerjmen aqhp tyse Bastaidb (36-suret). 

Keisjr c;aqdailarda qOsbq ete kyctj atqh!aumen cbqadb miinbn, 
natjc;esjnde vulkandhq taudbn, ezjnjn Bjrqatar c;erlerjnJn tas-talqanh 
CbCJladb. Misalb 1883-c;., Zond arxlpelagjnjn, ortalhCJlb ndaoih, sol atth 
aralda ti1ratbn Kraka - tau vulkanb, ate kyctj Bolotan qil sudan keijn, 
vulkandhq sular men gazdardbn. kycjmen, c;arblbp athlbp ketken. Bu! 
katastrofanhn dyrsjlj tjptj Avstraliada da estjlgen. Araldbn kep c;erj 
300 m tere1~djkke deijn su asthna tysjp ketken. <;aqaqa CbOJ.bp ket
ken keremet ylken tolqhn lava c;ana Sumatra araldarhndao1b ajrnece 
c;a01albq qalalar men selenderdjn tas-talq anbn CbO(arbp, 40000 nan 
asa adamdb qazaqa ilcbratqan. Qusu kezjnde paida aolOJan kyl, ker
cjles araldardbn, aetterjn qalbn, qaaatpen c;aubp tastaoian. Atmosfera
nhn, ~ooiarOJh qaaattarhna atbp c;jaerjlgen Biil kylder, ezderjnen kyn 
saulesjn caOJblhSthrbp cbqarbp, kep <;bldar soib Byl\ jl \:e r carhnda 
e te acbq qhZhl capaq q11Bhlhshn tuqbzbp tilrqan. 

Budan az kem Basqaraq tlptj katastrofalbq qusular da aoladb. 
Misalb, 1902-~hl, 8-mai kynj Martlnik aralhndaOjh Mon·Pele vulkanh-
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nian hsthq gazdardhn ete ylken B11ltb atbp ChOJ.bp vulkannbn, Betkeile
rjmen tashp aOJ.hP, gyldenjp tiirqan Sen-Pier qalashn, Barlhq qalq:bmen 
Bjrge ky!djrjp <;jBerdj. B11l bSthq Bfiltthn Bjr qara01.anda ersj BOlbp 
kEHjnetjn QOZOJ. 3lbSbObtl, OSbodai BOIU seBeBj mhnau: B111 Bfiltthn jcjn
de ete kep melcerde vulkandhq kyl BO!adh; qi1shlbp Chqqan gazdarbn 
osh kyldjn Belcekterj jlestjrjp albp ketken ( 7-suret). 

B1101an qara01.anda ortalhq tenjzde-
gj ltalia01a <;aqnn .;atqan Llpar aral
darh gruppasbnda to.ratr.n, StromBoli 
vulkan hnbn ;:i reketj thnh .r.raq Boladb. 
Bui vul kan nhQ atqhlaularh kep <;hldar 
BOih tan qalarlbqtai dfirhsthqpen qal
talap tiiradh. 

Munhn lavasb Vezuvidjkjne qara
otanda, silibotbfaq aolbp keled j de, 
Bjrde vulkannhn enecjmen ylken teren
djkterge tysjp, Bjrcle kraterdj n. cette
rj ne qarai, qai ta keterjljp turadb; son
da kei kezderde gn, BU .;ana kyl 
eillttarb atbp CbOJ hp turadb. 

Gavai tlptj vulkanda rdbn qusularbn 
da yJken ezgeceljkter Boladb. Qusr.q 
atard bn a.ldhnda vu lkanmn tyej tep· ~~~~~ 
iegjs qattb Bet eoladb. Qusu krater 1 ·:.. '-;!'3~':" 

tyBjnjn Bjrte-sjrte BalqbOJan kyige ~~i~~~~~~~j 
keluj nen Bastaladb. Uc.qht ·uaqht Bal- ~ 
qbCJ!an massadan hSthq fontandar ke· 37 _sure t. Mon-Pele vulkanbnhn 
terjljp tiiradh (33-suret). Bu! vulkan- hsthq qara aulttm. 
dardbQ onai BalqhO]hC silihq lavasb 
Bjrde kepj rj p keterj lj p, Bjrde qaitadan kerj tysjp tilradb. Kraterdjn, 
alasalau cetterj arqblh .;ol taubp alhshmen, ol lava kraterd]n Betkei-
1erjmen tez aqbp tyse Bastaidh da, keide kep <;erlerdj Bashp ketedj. 

Sonhmen, gavailhq vulkandard hQ qusuhnda, Basqa vulkandarda 
Raiqalatbn, <;arbp atucblhq pen vulkandbq BOmBalardb, qilmdb <;ana 
kyl dj atbp tilrulbq BOlmaidh. Onhn, seseBj mbnau: milnda Vezuvidj
kjne qaraOJanda lava s11ihq Bolad b, sondhq tan onbtl. jcjnen Bular men 
gazdar onai Beljnjp Cb O! bP t11radh. 

<;er Betjne erkjn CbOlhSb Bolmaqandhqtan, magma jcjndegj vul
kandbq gazdar .;arblbp atbp tilrathn <;aqdailarda, keide kyctj .;ana 
ylken oiran casa itbn <;er sjlkjnuler paida Boladb. Bjraq vulkandbq 
~er sj lkjnuler kep <;erge taralmaidh, sol ornda qaladh. 

Vulkandbq ;:ireketter, tek qurqaq .;erde qana emes, su asthnda, 
tenjz typterjnde de BOlbp tfiradb. Su astblhq qn.sulardbO. <;alpb nilsqas& 
qurqaqta OJb vulkandhq qileblbstardjkjndei Boladh; munda vulkan 
ocaOJh nbn ystjne su Baqanalarh keterjljp, Bfilarmen qatth produkttar 
selj nj p Ch OJ hp tiiradb (38-suret). Su asthlhq qusular kezjnde cenjl, 
fisaq qu&Stb .. kesjktengen", Cbllb t;:irjzdj (pemzalar dep atalatbn) 
q11sbndb prod uktar qalqbp ten.jz Betjne CbCJlhP tilradb. 



-
Su astblhq qnsular tenjz tyajnde konustar qilraidb; aijktjkterj 

etk jljktj aolopnda, B11 l konusta r, vulkandbq araldar tyrles aolbp 
te njz aet~ne n CbOJhP tilradb. 

Katostrofalbq qusular 
ncitic;eiljnde palda aolqan 
ylken qorqbnbctar eskj za
manda n<;ahannam u c;ana 
,, tamux otb" turasbndaCJ1b 
ertegjlerdj tUCJtbzadb. Eskj 
zamandaO{b rimdjkter vul
ka ndar cireketj n Bblaica ty
sjndjrgen: c;er jcjnde erek
ce ajr qudai aar; ol qadai
db vulkandar dep ataidh. 
Bill qildat ezjnjn cer astbn
daqh dykenjnde temjrden 
sadaq soqqan kezde, c;er
den ot, kyl atbp CbOJbp, 
lava aCJ!hP cbqadb degen. 
Xristian djnj osb kynge dei
jn, ,,tamux otb" Bar c;ana ol 
kyncilj adamota c;aza aeru 
ycjn c;aralopm dep yJretedj 1

). 

Mo ·seidJn (Musanhn) 
,, Bhtie" degen kjtaabnda 
mhnadai Bjr cingjme aar. 
,,Seitjp quda i Sodom men 
Gommoranhn ystj nen ky 
kjrtpen olth c;an,aMdai c;au
dhrdh c;ana siil qalalardb, 
olardbn, tenrekterjn, qalqhn 
c;er ae tjndegj aarlhq esjm-

38-s u re t. su astbnciaqb vull<annr:. n qusub, djkterdj seitjp <;Oibp c;jaer-
dj" deidj. 

Qndai degen ajr nci rse ada m aalasbnhn kyncisj, qatasb ycjn ecajr 
kyncisjz Balalardb hSthq kykjrtke tOO(btbp eltjredj c;ana tjptj esjmdj k
terdj de c;oibp c;jaerdj d :gen pjkjrden qishnShZ pjkjr aolmas. 

Vulk dard Kerneuj en ylken dcirec;ege c;etkennen keij n, vulkan 
seou ~~diUl~r:. energiasb Bj rd ~n Bjre-e cilsjrei Bastaidb. Bal senu 

protsesjnjn Bjrnece <;yl <;bldar01 a deljn so hlub mym
kjn, sonda senuge ainalqan vulkannhn cireketjnde Bjrqatar ezgece 
xarakterlj qfiBblbstar aoladh. En aldhmen, subnOJan lava ezjnjn keu
jldjr cana qhzudb az etkjzetjn qaBhCJ!bl1bn asthnda Bjrne.:e <;bldai 
hSthq massanb saqtap tara aladb, keljn sol subnCJ\an lavanhn 30Jhn
darbnda c;arbqtar paida aoladb; Bill r;arbqtardan, ylke.n kycpen, hsthq 
BU men gazdardhn, 30Jhndarh atbp CbCJ!bp toradh. Bular f u mar o l · 
l a I a r dep atalathndar. Su Bularhnan sasqa fumarollalardbn, 

1
) Islam djnjnde de solai, Red. 



metaldardhll xlorlh qosblbstarbn an, kykjrttj angidridten, taotb Basqa-· 
Jardan qfiralularb da mymkjn. Fumarollalardbf\ ximialbq sostavbnbn, 
tek lavanbn sostavbna O}ana emes, temperatura01a da BallanbStb Bola
tbndbOJhn esten CbOJarmau kerek , temperaturanhn ezgerujmen qatar, 
fumaroll alardhn ximlalbC.I sostaVb da ezgerjp tii.radb. Endj fum arolla
lardbf\ temperatura sb Bolsa, ol, ez tarapbnan, tek lavanhn. subnUbllbtJ. 
nzaqtbOJbna oiana emes, Bular men gazdardhn osb aatbndarhnhn. 
vulkan kraterjnen qachqthOJhna da sailanbstb Boladb. 

Fumarollalardan ChOJathn produkttar -keBjnesexlorlh temjr men 
IDbS. 

Fumarollalard&n BUbilbtJ. kerneujnjn. kyctjljgj men temperaturaflhn, 
(500°-qa CUhq) <;ootarhlhoth sondai, keiBjr elderde osh vulkandhq 
qfishlhstardbtJ. energiasbn endjrjs kdsjsj maqsattarhna da paidalanadb~ 
Mlsalh Lorderelloda (Italia) Bor qhcqblb aar BfilaqtardhtJ. <;anhnda, 
fumarollalardhQ Chlblhq energlashn paidalanatbn Bor zavodb Bar. 

Keijn, fumarollalar stadiasb sene aasta01an vulkan tjrcjljgjnjn, 
kelesj etapbna kecedj, au! etap sol fat a r a stadias b dep ataladh •. 

Bill at ItalianbtJ, eskj vulkandarbnhn. ajrj (Flegrei dalalarbndaOJ.b 
Solfatara vulkanhnhn) atbnan Chqqan, aiil vulkan osb kynde v:.ilkan
dhq protsesterdjn. senu aasqhcbnhn. <;OOJ.arbda ataloiandai sathsbnda tfir. 

Solfatar-a stadiasbnda vulkandardan su aularh, kykjrt, sutegj, kemjr 
t'lhCQblb cana keiejr aasqa gazdar da aeljnjp CbCJtad&. 

Vulkann&n senuie ainalOJan dreketjnjn perlodhnda, onbn alna)a
shndaOJh c;erlerdj mlneraldbq kap &Sthq aO.laqtar, dsjrese, kykjrtr 
sfilaqtar paida aoladb <;ana tau <;arbqtarbnan gazdardbQ CbOJ.bp tara· 
thndhothn Baiqau01a Boladh. Keiajr oalhstarda hsthq sulardbn. uaqht
uaq ht athp tfirathn fontandarhn - gel z er I er d j BaiqauOJ.a Boladh~ 
Billar asa qhzbp ketu arqasbnda qatth ekpjnmen cbqqan Bulardhn, 
sudb keterjp ketetjndjgjnen paida Boladh. 

Solfa ta ra stadiashnhn. arthnan vulkandardhn, qaitadan qozbp kete
tjn <;a OJ da ilarh da aoladb. Solfa:tara kraterjnjn. ezj de, 1930-<;: az-kem 
qozoialbp qoidh. 

Bj raq, ddette au! aaiqalmaidb, vulkandhq ;:irekettjn. senuj <;olhn
daO[h kelesj Basqhc - m of et ta stadiasb dep atalatbn stadia. Bill 
stadiada keajnese kemjr qhcqblb men kemjrlj sutekterj Beljnj p 
CbOJadb. 

Vulkandhq drekettjn. senu stadialarhnhn ke!Bjr q!l.eblbstarbn Bjzde 
Kavkazdbq mineral sulardbn, gruppalarhnda aaiqauOJa soladb. Klslo
vodskl, Essentuki, Petlgorski, C::eleznovodskl, taOJ.b sasqa kurorttar
dhn. tenrekterjnde, emdjk qasietterj erekce Bolatbn, hSthq <;ana salqbn 
sulb mineral BDlaqtar (qainarlar) Bar. Petlgorski raionbnda keajnese 
kykjrttj ~blb qalnarlar, C::eleznovodskide sjltjlj ~ana temjrlj qainarlar, 
Klslovodskide kemjr qhcqhldb qarnarlar (Narzan) ChOJhP ~atadb. 

Bu! qainarlardhn. keBj - etken zamandarda eolbp etken, Kavkaz 
~otalarhnbn. keterjlujmen Bai!anbstb aol01an. Vulkandhq ;:ireketterdjn 
jzj (alhstan kelgen dbBbs); Biil dreketterden qal01an eskertkjcter~ 
Elsrus, Kazaek siaqt& Kavkazdbn illh teselerj. Bolar - senjp qalqan 
vulkandar. 



Vulkandardbn. c;er Betjnde taralubn kersetetjn geo
Qusulardhn. ~a- grafi alhq kartanb qarap othfbp Bjz vulkandardbf\ k@-
-rhlu Shzhqtarb . . ~ ' 
men Bailanbsb. BJnjn, tenJzge c;aqhn tnratbnllhO[hn keremjz. Bill kez-

delsoq, qalal Bolsa solai Bola qalqan ndrse. emes; 
1- qatparlbqtbQ e11, <;an.a \31 p j Z 0 n a Sb dep ataJatbnhmen Baila
bStb ndrse (80-suret). Keijnjrekte Bjz, ekjnjn, Bjrjnde ten,jz c;aoialarh, 

r;er qaBhOJhTiht\ temen tysu ShZhqtarh Bolathndhqhn keremjz: Bill <;er-
ierde sozu kycterj paida Boladb da, lltosfera <;hfthlbp ne airh!hp 
ketjp tilrad&. \: er qaBhOJ.hnhn osb r;azblu SbZhqta rh - vulkandhq qli.Bh· 
lhstardbn naOjbZ kep solatbn r;erlerj. Sondb qtan, <;arhqtar ne kanaldar 
arqblb, magma ocaO)h men <;er Be ljnj n qathnasb, ddl os& r;erlerde 
BOlbp tnra thndbO) b tasl OJi ndrse. Osh r;arbqtar arqhlh Bii larmen gazclar
OJ.a qanbqqan magma ylken Basu kycjnjQ &qpalbmen litosferanbt1. 
Betj ne Chquq a thrhshp <;o oiar& ke terj ledj. 

Vulkancla rdbn <;er Be tjnde taralubncla r;oqarbda kersetjlgen zan
dblbqtbn, Bolatbndbqbn, vul kan qilsblbstarbn djncj lderce tys jndjru 
ertegj Bolmasa da saiqau taBlOJ.i ndrse. 

B t l·tt ~ r oqarbda ajz tekserj p etken vulkandbq dreket-a o 1 er men Y . • 
takJrnlitter. m gmanbn te rendjkten <;er Betine ChOjU protsesi; mun-

daOJ.h solbp tfira tbn qusud <;er netjljk qus u dep ata idb. 
iraq magmanhn c;er setjne r;aqhnda p keljp, shrtqa ChO[ bp tegjlujne 

3:eajnese <;er qasbOJ.h druaqbt mym kjndjk serjp turmaid b. Keide mag
ma c;er qaBhOJ.hnhn te rendj ktegj Beljkterjn salqbthp, olardhn jcjne 

<;bl bsbp kjrj p ketedj; sas
q aca aitqanda, Ii to sferanhl1. 
terendegj qalbQdhq tarbnhn 
jcjne enjp ketjp, onda su
hnqan massanhn e te qalbn 
giga nt <;lbndbShn qil raidh; 
Bfilardh Bat o I it t e r dep 
ataidh (39-s uret). 

Billar c;aqsh krista l an
q an tau <;hnhstarhnan qura
ladh, ddette terende c;a tadh 
c;ana kei de, BilZu pro tses
terj ysterjn r;a ubp r;atqan 
tau <;hnhsta rbn alhp ket-

39 - sur e t. Batolittj n <; ar01anh. kende, tau lb c;erlerde <;er 
Betjne de ChO!hP r;atadb. 

KeJde magma, c;er aetJnen c;u· 
hqtap keljp, onhn sofl.OJ.b qa-
Ba1tarbn tesjp etuge dlj kel- _......-.r~"'--

~ile/~1~;\:,~:~~~~j~jk~t~~j~ ' ~--= ====== 
njn massashm en toltbrbp tas· : -====:::-==== :: 
taidb. Osbndai, c;er qasatta· ~~:-~=====l~~~~~~§§ 
rhnhn arasbna enjp ketjp, -~------Jml------~ 
Uhnbp qatqan magma, ~det· 4.0. s u t et. Lakkolittjn sxemasb. 



te c;ootarotb qaaattardb kymaez farjzdj etjp keteredj de, pjsken naR 
form alb t;lbndb quraidh. Magmalbq jckj enselerdjn mundai formash 
J a k k o 1 it t er dep ataladh (40-suret). Ysterjn c;aubp c;atqan 
qaaattardan aosathlbp, c;alanactanoian lakko!Jtter - mlsalh, QMhm
daOJh Gurzuf c;anbndaqh Aiu ·Dag, Plak tfimShO!h c;ana easqalar. 

Formalarh ~ntyrlj aolbp keletjn ete c;aqsh lakkol!tterdjn gruppasb 
Bjzde Soltystjk Kav kazda qh mineraldh sular raionhnda, <;e leznovodski, 

.Ji ! - sure t. \:alanactan01an lakkolit- Mineralctb sul ar raionhndaOJb Razvalka tau&. 

'Petlgorski , Essentuki c;ana KlsJovodskl c;andarbnda Bar. Olar mhna 
taular: Pectau, Macuk, Zmelnaia, <;eleznaia, Razvalka, taqb aasqalar; 

42 - s ur e t. Vulkandhq quahlbsfardhr\ sxemasb. 

sonotb tau 41-.surette kEnetjlgen. Bill tau su men atmosferanhn 
;;:ireketterjn~ n edaujr BUZhlhp qalqan. 
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Aqthqta mhnanh da eskertjp keteljk: c;er jcjnen keterjlgen magma~ 
e kjnJn sjrjnde c;er qasbOJ.bnhn c;a rbqtarbn toltMadh da, m ag ma 1 b q 
t am b r 1 a r dep atalatbn, plita t;:irjzdj c;atbsta rdb quraldb. 

42-surette vulkandhq qfi ablbstardhn sxemasb keltjrjlgen. Mfinda 
O lltosfera jcjne enjp ketjp, dlj subnhp qatpaOJan aatolJtterdj qil. ra l
thn m, gma. Magmanbfl. ystjnde cegjndj qasattar c;atadb: A qattb 
qatp-arlan01an qalbndbq, B dlgjdt"n kemjrek BilZblOJ.an qaaat c;ana V 
plasttardhn c;ooiarOJ.b, en c;ana gruppasb (netaab), G drpjnem magma
nhn aatollt c;aBhnbn aalqhtbp etetjn c;erj kersetjlgen. Budan keijn, 
aalqbCJJan magma tysjp ketken cegjndj \hnbstardbfl. (k) c;eke kesek
terjn keremjz. Magma, c;arhqtar arqhlb litosfera jcjne enjp ketjp, 
tamMlar men lakolitter qfiral b c;ana vulkandardbn qasularbna sesep 
aoladb. Cegjndj <;bnbstardbn magmaCJ!a tfgen c;erlerj ate aal
qhp ketken aoladb (e). T-senBegen vulkan, P-sengen vulkandar. 

3. Magmalhq tau \:hflbstarbnbn sipattamasb. 

Magma litosferanht' jcjne enjp ne aelgjlj ajr teren
llltru~lalbq ~ana djkke toqtap aatolitter lakkolitter taoib aasqa lardb 
effuztalbq ~bnb- - . ' ' · ' d t · star. quratdb, ne aolmasa, c;er aeti ne lava aOJbll arh yqn-

de 3CJ\bp CbOJadb. Mfinh ajz c;oOJ.arbda kergemJz. 
Bjrjncj c;aqdai magmanbn intruziasb (kepteluj) eklnci - omn, e ff u -
z i as b (CbOJ.bP 80J.Ub) dep aitbladh. 

Osb c;aqdailardbn Bdrjnde de, sub
nbp qatqan magmadan <irtyrlj <;bnhs
tar paida aoladb; oiilardbn c;alpb 
attarb - magma 1 h q <;bnbstar. 

Magmalbq tau c;anhstarb, en, a! dh
men, ekj ylken kategorlaOJ.a aeljnedj. 
Terendjkte (intruzialar) int r u z i a
lb q ne terendjk <;bnbstar dep ata· 
ladh da, al <;er 11etjne chqqan, la va
dan qfiraloian <;bnbstar CbOJ.bp aqqan 
ne e ff u z l a 1 b q <;hnhstar dep ata
ladb. Tambflardb qiirauch subnoian 
magmalar, ne intruztalbq <;b n1>star 
slpatti, aoladb (eger, olar jcjne kjrjp 
toloian c;arbq, c;er aetjmen qatbnaspa
qan aolsa), na effuzialbq <;bn bstar sl-
patth aoladb, eger magma, setj sos tur- 43-s u r e t. 0 Bsidi arr 
qan acbq <;: arbqtardb tolthrOJ.an aol sa. (vu lkandbq Cbn b) 

Magmalhq <;bnbstardbn xarakter-
lerj olardbfl. quralu c;aOJ.dailarbna qaraf aoladb. Magma!hq <;bnbstardo. 
cegjndj tau <;bnbstarbnan ~ibru qlhn aolmaidb: cegjndj t;hnh::.ta r 
ddette kep c;erge SOZblbp plast·plast aolbp c;atadb c;ana ekjnjri. 1< jrjn
de, olardbfl. jcjnde tasqa ainalbp qaloian organlkalbq qaldbqtar aolddb. 
Magmalhq <;bnhstar, cegjndj <;bnbstardai emes, tutas c;aabndar, mas
sivter, <;ana tamhrlardb qiiraidb. Bolar qaaattb aolmaldb, jcterjnde: 
organikalbq qaldhqtar <;oq aoladb, massasb ddette ne tyijrcjk struk-
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. turalh, ne Bolmasa cbnh tdrjzdj strukturalb Boladb. C::alpb alqanda, 
tau <;hnbstarbnbn c;ooiarhda ataloian ekj gruppasbnhn arashndaqh 
aibfrna OSb. Bjraq, q ~ BattbihqthQ vulkandhq tuftarda da BOlUbOhQ 
mymkjn ekendjgjn aitbp ketu kerek, BU!ardbn jcjnen kemjljp qalOJ.an 
organizmder qaldbqfarhnbl\ tan.Balarhn taubp alOJ.an kezder de BOlotan. 

Magmaloq ~hnhstardhn strukturasb tura olardh.t:.\ qo.ralu 
Magmalbq \'.b· c;aQ\dallarbna Bailanbstb Boladb 

nbstardbn, struk- . · 
turasi.. Ketel]ljp <;er Betjne Cbqqan magmanhl\ tez suhnbp, 

- ne pee clagh siaqtanotan qara tyste, ealqbp Bjtjsken 
keujldjr massaoia ainalatbflhll, ne BOlmasa, vu I k an c b n h n e o e
s id i an dep atalucb Ch!lb tdrjzdj massa01a ainalatbnhn ajz c;oOJ.arbda 
.aitblO[andardan 11jlemjz ( 43-suret). 0Bsidian - sirek qo.ralatbn vulkan
dbq taza Chnh. C)dette c;er jcjnen keterjljp CbOJ.bp aqqan <;hn&star 
vulkan Cbnhnbn jcjne BatbrhlOJan, ete kep kjckene iisaq kristaldardan 
qiiralOJan aoladh; sonda Cbnh men mineraldardbQ ezara san (mel
cerljk) qathnastarb drtyrlj BOibp keledj. 

Keterjljp ChOJhP subn
O)an lavanh n. jcjnde jrj 
kristaldar kErnnese qiiral
maidh; eltkenj, Balqb(Jian 
massa ete tez suhnadb; 
al endj, kristaldhq indi
vidiumdar Bolsa, olardbn 
esulerj ycjn, Biidan edtj
ujr keajrek uaqht kerek 
Boladb. Tek keiBjr c;aq
daila rd a O)a na, c;er aetj ne 
keterjljp Chqqan siiihq 
<;hnbstardbn, jcjnde, c;ai 
kAzge (ne lupa arqhlb) 
caq kerjnetjn, ete iisaq 
kri staldardh Baiqauoia 
Bola db; c;albndaq an sii-
ihq massanbn tez sub- 44- sure t. Gran!ttjn qUrblbsb (struktura b . 

nuhn da tek oshndai kris· 
ta ldar OJ. ana quralbp ylgjre aladb. 

Magmanhn c;er qa BbCJlhnhn, ylken· terendjkterjnde subrtatbn c;aoidal
larhnda xal myldem Basqaca Boladb. Munda subnu ete Baiau BOlbp 
tii radh. Onhn, ystjn yl ~en teren.d jkte protses ylken Basu kycjnjn. 
hqpalhnda BOlbp turadb. Mil dai c;aOJ.dailarda jrj krlstaldar qiiraladh 
da, Osblaica pa ida Boloian tau <;bDbSb Bjr-Bjrjmen Bjtjsken kristaldar 
siaqtanqan, tutas massa ne kristaldhq agregat Boladb. Miindai <;bDbS
tar, azdb·keptj Bjr qalbptb tyijrcjktj, ne <;iirt-aitathndai, tolbq kristal
dbq BOlbp keledj. Miindai <;bnhstbn klassikal&q misalh eseBjnde granit
tj alu OJ.a Bo!ad& (44-suret), (granit- granum degen sezden Chqqan 
ddn, tyijrcjk degen sez). 

Sonbmen, tjfBjr terendjk <;bobs, ylkendjkterj ylken ne k] ckene 
Bolatbn tyijrcjkterden qiiraloian aoladb. Bjraq, magmalbq tau c;hnbs-
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tarbnhn intruzlalhq <;bnbstan effuzialbq <;bnhsqa kecu certa lafbn al a
thn <;aOJdailar da Boladb. Mundal qilBblhstar, magma ekj priommen 
subnatbn <;aOJdailard a Boladb. (:arbqpen keterjle keljp, magmanbQ 
eelgjlj Bjr terendikte kjdjrjp qalub mymkjn, sonda ylgjrjp jrj krl s

ta ldar esjp qaladb. Eger 
Bildan keijn magma ekjn
cj ret keterjlj p (;er Betjne 
CbOJbp aqsa, ond a mag
manbn qal0Jan Belj gj tez 
subnbp, Cbnh t;njzdj mas
saqa alnalbp ketedj, son
da Bilrhn qural01an azdb
keptj jrj krlstaldar BUl 
massanbtJ, jcjne daneker· 
Iene Bjtken siaqth BOlbp 
turadb. 

Tyijrcjkterj Bjr qalbp· 
th Bolatbn strukturadan 
alhru ycjn, mundai struk
turanh po r f i rl j " struk
tura dep ataidh ( 45-suret) 

45-suret. Porfirljk struktura. Porfirljk strukturalb (;b· 
m.stbJJ, misalb esesjnde 

kvartstbq porfirdj aluqa aoladb; mnnda <;alph, t&OJbZ Cbnb tarjzdj, mas· 
sanhn jcjne dengelektengen kvarts tyijrcjkterj kjrjp <;atadb. 

Tau CbllbStarb· aEtyrlj c;aoida!lard~ SUbilOjan ma~madan <irtyrlj_ tau. c;bnbstarbnbn 
ttbII, ximialbq quralathndhOJ.bn BJZ c;oqarbda attqandardan Bjletn)Z. Magmalbq 

sostavb. c;hnhstard~n quralu c;aqdailarh, olardhn ximialhq sostavbna da 
<iser etedJ. 

Magma - '1rtyrlj totbqtardhn kyrdelj erjtjndjlerj. Biilardbn jcjndegj eq manbz
dblarh: St02, Al20 3, MgO, Na20, KP, FeO, CaO, ma gmamn temperaturasb bsthq, 
c;oqarb kyijnde saqtalbp tnr~anda, Bill totbqtardhn B'1rj de ezara xlmialhq aa llams
paO)an Boladb. Ma gma c;er qaabO[bnbn c;arbqtarhmen c;er Betj ne c; aqbn ks terjljp 
subnOJan saibn, BUI tothqtar arasbnda ximtalhq .tektestjk ks rjne Bastaldb, xi mialbq 
qosblbstar Bola sastaidb c;ana magmanbtl. mmeraldbq agregat!if Belj p Cb OJaratbn 
seljnu protsesj Bastaladb. Munda magma jcjndeg j sular men gazdard bn (xl or, fto. 
Bor QbCQblb, taO)h Basqaiardbn) relderj ylke.n BoJ ;,db. Bolar, xi mla lbq reak 1alard 1> 
eaqhttap i;ana tezdetjp, Bjraq qurauCb zatta rdbn sostaVbna kjrmei x i m i a I b q k a
t a Ii z a t o r I a rd b n re lderjn orhnda q andai Bol adb. BUI ucpa za ttar magma nbn 
tn!QbflbOJbn kemjtedj c;ana onhn sostavb na kj retjn qosb]bstardbn s alqu nykt esjn temen 
tysjredj. Onbn ystjne, ol ar osb qosblbstarmen ucpa aralastar qa rastbradb <;an a ola r
db Basu kycjnjn kemu B30J blbna qaral al bp ketjp tnradb, iaq ni m a gm an b n s o s t a 
vbna d lf f e r e nts ia tsl a kjr g jz ed j.B ulz a t t a r m ine r a l 1zat or la 1 
dep ataladb. Magmanbn subm1bnbn qor!bndb stad iasbnda, mlnerallzatorlardbn qatb
submen, p ~gma t ittjk tambrlar qaraJa j b, Bil l ta mbrla rdbn pegrnattttjk dep atalat bn h 
strukturasb, dala cpatbnb'l. ete jrj kri staldarbmen sipattaladb, Bui krlstaldardh n 
jcjne Sbna l<Jrj zdenge n kjrm eler tyrj n ie kv rts kjre ssken BO!adb (46-su ret). 

<;:e r Betjne atbp Cbqqan c;ana mineralizatorlarhn c;o oialtqan ma2"madan mmera l 
qura lu prot~esj , tere ndegjge qaraOjanJa, Ba qa a c; •OJjatlarda BOlbp tnradb. Munbi. 
11<Jrj magmalbq tau c;bnbsl<lfhnu1i. ete k p tyr J solubna sesep 11o' adb. 

Magmalbq tau Magmalbq tau <;bnbstarbnbt1, OSb kezdegj klassi fi 
~bnhs'ar1>n ·-n. katsiasbnhn. negjzjne olardbn mineraloglalhq sostavh 

klassiftkclbtasb. men struktura:,b albnOJan. 
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Bjz ycjn qhzbqth mineraldardbn. Bdrjn jn de qilralubnda kremne
zemnjn (.Si0 2 ) re l] ylken Boladb, sondbqtan olar, jcjndegj Si 02-nb 
melcerjne qarai, ddette ye gruppaoia Beljnedj: q h c q b I <;bnbstar, o r -
t a c a <;bnhstar c;ana n eg j z g J <;bnbstar. 

KeiBjr Bjlj mpazdar Bill Beludj te ren.detjp, <;hnhs tard& ye emes 
(Si02-nbn melcerjne qarai) Bes gruppaoia Beledj. 

<;:bnbs gruppasb. Si02 protse ntj 

1. Ultbra qhCqbl c; bnbstar • • • • • • • • • • 76-da n artbq. 
2. QbCqbl • , .. , • . ..• . . . . • • • 75-65 
3. Ortaca . • . • . • • • • • • • • • . • • • 65-52 
4. Negjzg j . . . • • • . . • . • • . . . . • 52-45 
5. Ultbra negjzgj • • . • • • • • .•• • • • 45-ten kem. 

Calpb aloi anda, qhcqbl tau <;bnbstarb Boia ularbmn aChO}braq tys
tjljgj men aibrladb deu ge Boladh c;ana negjzgj t;hnbstarqa qaraoian
da, olar c;enjljrek Boladb. Onbn. ystjne, olar caBan Balqidb, kali me 
natrige Bal, temjr men magni-
ge kedei s oladb. Negjzgj <;h
nhstarda Bill Belgjler QbCQbl <;b
nhstardjkjne qara ma-qarsb BO· 
ladb. Ol ardbn tysterj kyngjrt, 
keide, tjptj myldem qara eolbp 
keledj, SbBaoialh salmaqtarb yl
ken Bolad b, olar eaBan 1rnlqidb, 
tu tqbrlhqta r& olardbn kem BO
Iad b c;ana olar BalqbOJan kyile
rjnde tez aqbp ketetjn lava 
BO!adh. 8rnjr teren.djktjk <;b-
nbsqa, Belgj lj Bjr c;er Betjne ke- 46- sur e t. P egmatit tjk struktura . 
terjljp Chqqan <;bnbs Stj ikes BO-
ladb . Bill tysj nj ktj, eitkenj , intruzial bq <; bnbstbn da, effuzialbq <;b
ObStbn da Bjz mngmadan, Bjraq t}rtyrlj c;aq dailarda qiiraluhnbn mym
kjn ekendjgjn Bjz Bjlemjz. 

Keiajr c;alpbO}a Belgjlj tau <;bnbstarhnbn Stj ikestjk taBlitsasbn: 
keltj relj k: 

Jntruz ialbq 
(te reridjk) 

Effuzialbq 
(c;er setjljk) 

Granlt . . • • • • • • • • • • • • • • • Liparlt 
S1eni t • •••••• • • • • • , • •• • Traxi t 
D on! . . • • • • •••• • • ••••• Andezit 
Ga1rnro • . • • • • . • . • • •.•• • Bazalt 

Osb keltjrjlgen intruzialhq c;ana effuzialhq <;hnbstardbn aelgjlj ez~ 
geceljkterjn par-parlap salhSthrhp qaralhq. 

Gr an it Bj1ge Bilrhnnan Belgjlj; ol-tyijrcjktj kristaldbq massa, 
ol dala cpatb c;ana kvarts kristaldarbmen sluda 9apraqcalarhnan 
qilralad b. 

Dala cpattarbilan mflnhn, jcjnde qacan da ortoklaz BOladb; pla
gioklazdhn. milnda Boiuh da, Bolmaub da mymkjn. Munda rogovaia 
oBmanka da Boladb, Sludanbn mflnda tyssjzj de (muskovit), qarasb da 
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'( slotit) Boluh mymkjn. Granittjn tysj kesnese onhn jcjndegj dala 
cpatbna aailanhstb soladh; qhZhl, al-qhzhl, sur, aei c;ana sarblau tystj 
solub mymkjn. 

Lip a r it t Jn tysj (mun&n atb Ortalbq tenJzdegj Li par araldarbnan 
Cbqqan) adette achq stir, strukturasb porfirljk Boladb. Onbtt keudjrlj, 
ilsaq tyijrcj ktj massasbnda dala cpath, kvarts, aiotit ne rogovaia os
.manka kristaldarb aoladb. 

Endj kelesj parlardb alalhq, 
Sien it - terendjk krlstaldbQ <;hnhs; ajraq onhn granitten aih!macb

l bCl(h - jcjnde kvartsthn aolmaithndhqh; anhqtap altqanda, ol dala 
cpath men (ortoklazsen) rogovaia oamankanhn (ne sludanhn) kris
taldarbnan quralOJ.an aoladh. 

Tr ax it (qazaqcaO\a audarqanda ailc;hf degen sez)-soiaub adette 
achq sfir tystj, c;er Betjne keterjljp ChO[hP aqqan <;bnhs. 01 dala cpatb
men (ortoklazaen) rogovala osmankadan (ne sludadan) quraladb. 

Di or it - terendjk krlstaldbq <;hnhs; onbn tysj adette qaq1lau c;a
shldau ne c;ash!dau sfir aoladh. 01 aq tystj dala cpath men. (plaglok
laz Ben) r o gov a i a oamankadan qfiralqan aoladb. Kelde omn j cjnde 
kvarts pen Biotit aoladb. 

And e zit- qilrhlbs porfirljk, tysj adette kyngj rt POlbp kel etjn 
qusbndh <;hnhs. 01 dala cpath krlstaldarbnan - plagioklaz Ben rogo
vaia oamankadan (ne avgltten) qilraloian aoladh. 

Aqthqta Bjzdjn. taBlitsamhzdaOJh SOQ<J1b ekj <;hnhstb - gaBBfO men 
aazalttj tekserjp eteljk. 

Ga B Bro - teren.djk, derekj tyljrc jktj kristaldbq <;bnhs; tysj qara 
c;asbldau ne sfir Boladh; Biil <;bnbs qara-kytlgj rt tystj mineraldarCJ[a 
Bai Boladh (sonhn. jcjnde, keide, kekcjl tartqan qara tystj, dala cpa
thna - laBrador<J[a Bai Boladb). 

01 dala cpatbnan c;ana avgit pen olivinnen quraloian Bo ladb. GaB
aronhn jcjnde magnlt temjrtas ta Boladh; Bjraq, mfinhn mcl.QhZb ekjn
cj darec;eljk soladb. 

Baza It - c;er Betjnde kep taralOJan, qiirhlbsh usaq kristaldb, kyn.
g jrt tysj, ete aubr BOlbp keletjn , c;er Betjne keterjljp Chqqan, tau 
<;bnhSh. 

BazalttbQ sostavhna kjretjnder: daJa cpatb (pJagioklaz), avg1t ~a
na olivin. 

Bazalttardhn jcjnde magnlt temjrtas ta kezdesedj . 
Bjrtalai intruzialbq c;ana effuzialhq <;hnhstardh teksere kelj p, Bjz

djn Bjr gruppa ekjncj gruppanhtt, onhn mineralogialhq sostavb <;enjnen, 
anologh (sbnarh) BolatbndhOJhna kezjmjz c;etjp othr. 

Bjz tekserjp etken <;hnhstardhn jcjnen qhcqhl <;hnhstarqa granlt 
pen liparit, ortaca <;hnbstarqa - sienit, traxit, diorit c;ana andezit, 
negjzgj <;hnhstarOJ.a gassro men Bazalt c;atadb. 

Magmalbq tau E~_kep taraloian . magmalbq i;bnb~tar_dbn. kasjne i;attbqqannafl 
\:hn starbn ke11n i;ubq ca ma men, sbrtqb sel ~Jlerine qara p, ne ma k r o s -

anbbqtau k op ca qarap anbqtauqa (airuqa) sol adb. Bjraq. makroskoptbq 
· selgjlerge qarap (.kezsen'), qandai i;bmStb solsa da, d;il qate-

sjz, qancama t;ii;rieelj petrograf ta am,qtai almaidb, Sondbqtan tau i;bmstarbn 
zerttep sjlu ycjn, petrograflada, ;irtyrlj i;bmstardbn. strukturasbn da, mineral ogialbq 
sostavhn da ylken daldjkpen anbqtauqa mymkjndjk seretjn metodtar soladb. 
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Biilalca anhq tau cl if t e r d j m I k r o s k opt b q zertteu arqblb orndalad1>. CJ1f
ter Bblatca dalarl anadb: i;bnbstan kjckene i;uqaca kesek alMbp albp, onb kanadalbq 
ealzam men cbnbOJa eekjtedj de, ;i uelj njr i;aqbnan, sonson audarbp qoibp ekjncj c;aOJb
nan, clifopkjl eidj. Osblai etjp endeudjn n;iti
\esjnde, c;uqaca i;ana mi, Jdjr plastinka - c 11 f 
<;asalbp CbO)adb; onb erekce (pol;i ri za tsia) ml
kroskop arqblb qarap keruge noladb (47-suret). 

Ba l t1d1spen petrograf, tek <;bnbstbn struk
tura sbn o; ana anbqtap qoimaidb, ooian kjretjn 
mineraldardb da anbqlal aladb, sonbmen <;b· 
nbst~n qal <;bnbs ekendjgjn de cece aladb. 

Magmalhq <;bnbstar 
Magmal&q p.n&s- r er Bet!nde ete kep 
tard&n tar aular& Y • 

~ana olard&n. pai- tara01an. <;er Betine 
dalan&lu&. olar kesnese tau lb 

cerlerde 01 ana CbOJbp 
<;a tadb; endJ tegjs c;erlerde Bolsa on
da sular BiizblOJan tau sistemalarbna 
fundament BOlbp c;atadb. Orhs tegjs- 47. s u re t. Gliftjn onrazetsj (andezit)· 
tjgjnde olar teren,djkte c;atadb c;ana 
ysterjnen en, SOrJ.OJb uaqbttardhn, cegjndj qalbUdbqtarbmen <;aBUlb BO
ladb; Biil Biir<llb tesjkterj Baqblau arqhlb anhqtaloian. 

Ora!da, Orta Aziada, Kavkazda magma lhq <;bnhstar, ylken audan 
~erdj albp CbCJtbp c;atadb. Mundai <;bnbstardbU. Pridneproviede de Bar
lbOJb Be lgjlj; Bjzdjn, zamanbmhzda onda taular c;oq BOlOJ.anmen c;er 
tarixbnbtl, etk en uaqbttarbnda onda Bijk tau c;otalarhnhll, keterjljp 
tur01an BoluJarb mymkjn. 

Olar, OSb kynde taulb emes tek teBelj 01ana elke BOlbp qalqan, 
Finl <i ndiada da kep taraloia n. MO.uda da en, eskj zamandardhll, ezjnde 
aq tauJar keterjljp turq an; keijn kele olar mhqtap BCiZhlotan. 

Mineralogialhq taBi OJ. i rnuzei siaqtb soloian Bjzdjn, Kola tyBegj
mjz tutashn <J n magmalhq c;ana metamorfizmdj k <; bnhstardan qilraloi an. 
Endj , keterj ljp <;er setjne chqqa n magmalhq <;bnhstar aol sa , olar 
keajnese ylken <;a nhndar ne aOJ.bndar quraidh; Biilardht\ jcjnde ken 
tyrde taralqandarh -Baz;:)lttar. 

Magmalbq tau <;bnhstam da qa lq caruachlbothndaqb drtyrlJ mtq
sattar yc jn pnida lanbladb. Olarmen, metaldardhn,, sirek mineraldar
<ihn, c;ana qhmaat tasta rdhtl. Bailanbsth BOlathndhoth Bblai turshn, olar
dbtl, ezderj de paidalb ken Boladb. 

Magmalhq <;hnhstardhn kesj ete Berjk soladb. Osb sapalarh ar
qashnda olar ke p orhndaroia qol<lanbladh . Misalb, granittjn drtyrll 
sorttarb qiirblbs 9ana texnika maqsattarh ycjn keQ tyrde qoldanhla
dh: kepjr tjreulerjn saluOJ.a, su <;a01alarhn Bekjtetjn <;aqalhqtar <;asau
qa, trotuarlar jsteuge, taqh sondailarqa ketedj. 

Granit ajzdj tek qana ezjnjn Berjktjgjmen emes <idemjljgjmen de 
qbzhq1bradh. 01 qibndhqpen endeledj; ajraq, ooian polirovka c;asau 
Dll,ai Bola db. Mjne sondbqtan, ol, qiirhlbstardh Betteuge, yilerdjn jckj 
setterjn <idemjleuge, eskertkjcterdjt\ sokolderjne (jrgelerjne), taO}h 
aasqalarqa <;iimsaladb • 
..5-14 6$ 



GaBBro da ete serjk c;ana ddem j Bolad1::; sondbqtan ol da g r:mit 
siaqth dlgjndci maqsattar ycin qoldanhladb. 

Tenj regjnde magmalhq tau t;hnbstarb <;aqhn c;atathn Leningradta 
granitter eddujr kep qoldanbladb: olardan Neva ezenjnjn c;aoialhqta
fh, ystjnen salbnotan kepjrler tolbp c;a tqan monu-nent yiler salhnOjan. 

Bazalttbn Berjktjgj Bildan da arthq Boladb. Granitke qaraoianda, 
8 azalt atmosferalhq agentterdjn ziandh hqpaldarbna edau jr pqsh qa
rbs adh. Bazalt yi fundam entterjn, kepjr tjrekterjn, trotuarlardb taOjh 
sondailardh jsteu ycj n qoldanhladb. 

Ekjnjn sjrjnde Bazalt. sruscat tyrjnde kecege teseu ycjn de paida
lanhladb. 

Granitke qaraoianda sazdlt onai Balqidb. Degenmen, ol et c;ootarb 
temperaturalarda Balqidh. Sondhqtan ol caBan Balqithn bdbstar quiu 
ycjn qoldanhladb. Bazaltfan qilih! Ojan narseler QbCQblOja tezjmdj BJ
ladh. Olar elektrdj de etkj zBeid j, sondhqtan ol ar (farfor ornhna) elektr 
izol;:itorlarh esesjnde qoldanhladb. 

Diorutter, porfirler, diasazdar, taotb sondailar siaqth, Basqa mag
malhq <;hnhstar ken tyrde qilrhlbs jsjnde qoldanh!adb. Qurhlbs maq
sattarI> ycjn, keisjr viilkandhq tuftar da paidalanhladb. BiiJ tuftardbn 
jcjnde trass degennjn sapalarb erekce soladb (untaqtalqan kyijnde), 
qum c;ana izvespen aralasthrqanda Bildan c;aqsh sortth sem ent CbOjadb. 

Magmalbq <;bnbstar men s1rek mineraldardbn c;ana rudalardb!l 
Magmalbq <,;bnbS· ken orndarb BailanbS!b Boladb. 
tar, sirek mine- Ruda dep, jcjnen aldbmen endep tazartu arqblb, endj rj . 
raldar 1,;ana ruda stjk-caruachlbq maqsattaroia pa1dalanatbn zattar CbOJalbn, misal1>: 

ken orndarb. metaldar, mineraldbq tilandbfOJbctar, !aOJb solar-siaqtb minerald bq 
tyzjlj sterdj ai tadb, 

Rudalardbn ekonomfa <,;enjnen qaraOJanda qazbp aluo1a paidalb Bol atbn, ed:rnjr 
<,;ibndblarbn, ruda ken orndarb dep ne kender dep ataidb. 

Akademik 0 Brucev aitqandai , ,,qusbndb <,;bnbstar - Barlbq aubr metaldar ruda
larbnbn Bastapqb qorb, al endj, qa1 formada Balsa da qusular, sAzsjz tau qural umen, 
qatparlbq ne bdbrandb di slokats1ala rmen Bailanbstb Boladb". D urbsbnda da Bj zdjn. 
Oral, Kavkaz. Altai , ZaBa ikalia , Feroiana, laOJb Basqala r staq tb, ezderjnjn ruda Bailbq
tarbmen alb cbqqan raiondarbmbZdb eske tysjrsek, ol ard bn B<:lrj de - taul b oB!bstar. 

Rudalbq ken orndarb men sirek mineraldar ken orndar& i;er qaB&OJbnda ,,qalai 
Bolsa-solaiu cacbrap <,;atpaidb. c;: aratblbstbn Barlbq <,;erjndegjdei,munda da Belgj lj 
zandblbqtar Boladb. BUI za11dblbqtardb Bjlu jzde u c;:umbstarbn ne ycjn <;ana qai 
saqbtpen <,; yrgjzudjn kerektjgjn kersetjp, pa idalb kenderdj jzdestjru kezjnde, 
Bjzge <;er qaBbOJb qalbndbqtarbnda orientatsia aluoia mymkj ndjk Beredj. Ol a1 
Bolmasa, soqbr aaOJblpen cyrgjz jlgen jzdeu jsj, i;emjssjz BO!bp CbCJiar edj. Bjz ycjn 
qbZbQlb jzdeuler jsjnde, en ma11bzdb i;ol sjlteucjl er - minera ldardbn genezisj men 
paragenezisj, Bularmen Bjz mineralogia kursbnda tanLSbp ketke1rnj z. • 

Vulkandbq protsestj zerttei kelj p BjZ saltjbOJan massanbn jcjnde ete k~ mel
cerde !rnl.'!r men gazdardbn Bolathndb0Jbl1 kerdjk; Bular al massadan vulkannbn 
qasu per.cdbnja da, senu stadia!afbnda da Beljnjp CbOJbp taradb. <;eke aloianda 
~ubnbn kri stald:! na keljp magma nbn ezj de ;irtyrlj xim1albq elementter men xim1a
lb lJ qosblbstardbil Belj njp cbqpalarbn qurai aladb; Bular subnu i;aoida ilarbnda, ez
derjqj11 Balqu temperatu ralarbna, konsentrats1alarbna, taOJ b Basqalarbna qarai, mc;g
madan osbnda i differentsiasb n<itii;es jnde, rudalb i;ana rudasbz mineraldbq <,;ibndar 
paida Boladb. Platina, pirit, sluda, tao1b Basqd!ardbn ken orndarb osbla ica qurbladb. 

Intruzi albq ken ornda rbna, QbmBat paidalb qazbndblaroia ete Bai Bo! atbn peg
matltter ta.mi.1'la.ro da <,;atadb. Pegma!it dep, subnbp kele i;atqan magmadan er1 
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son0{ 1> BOlbp qurala!1>n r;ana jcterjne kvarts ene esken, dala cpa!1> 11 1>11 ete jrj 
kristaldar1>nm qaralat1>11, tau <;1>n1>starb11 ataidb. Mam, sjz r;o01arbraqta aitblOJandar
dan sjlemjz. MundaOJh ruda qura: u protsesjn magma jcjndcgj ucpa za ttard bn relderj 
ete ylken sol adb ; olar pegmatittjk tambrlardbr\ tolbp r;atqa n paidalb qazbndblar 
men Ba iularbna scBep soladb, m1salb, Bor, ftor, fosfor <;ana volfrJm, tellur, vlsmut, 
vanadi , taCJib 13asqalar siaqtb, sirek elementtcrmcn saiularbna seBep soladb. 

Osb siaqtb pegmat1ttjk tambrl ar ;:irtyrlj Qbmsat ta starqa da nai soladb; sfil 
rasta rdbq jcjnen kezdesetjnder: izum rud, akvamari n, topaz, granat r;ana Basqalar. 

SonOJb 11aqbttarda pcgmati ttjk tanlbrlardb zertteu jsjne ylken kenj l seljnedj· 
eltkenj sjzdj11 endjrjs k;:isjsjmj 7, kesjnese pegmatittermen sailanbstb solatbn, sirek 
elementter men Basqa minera\darda kerel< qbladb. 

Bjraq, saqal b qaz1>ndblard1>n i;ooian,da lpattalo1an magmalbq protsesterj arqblb 
quralularbnan sasqa, olardbn aasqa <;o tdarme11 paida solularb da mymkjn. 

Intruzialarda su&narda, magmadan, ezderjme11 sjrge <ir tyrlj ximialbq elementter 
men qosbl1>stard 1> al&p ketjp turatbn, s'ular men gazdar n<t ljnjp CbOJ<td b. Munb njz 
i;ooia r&Ja aitblO{andardan nj lemjz. Su1>na keljp, sul nular men gazda r i;ar&qtardb11 
qasbrCJia larb men r;er qaBbCJibnbn qubstarbna cegj p, olardb toltbrbp, tambrlar (i;ana 
Ba sq a lardb) quraidb, ne olardbll qaBbTCJialarbn , qaB brcaqtarmcn i;ana kristaldar 
cetkj 'erj men qaptap ta sta idb. Mundai i;aoidailarda, keBjnese, paidalb qbrnBat qazbn· 
dblardbtl. sai ken or1>11darb qural bp qaladb. <;001ar1>da a1tblbp ketkendcrden sjletjnj
mjzdj, sol protses pnevmatol!ltjk, iao1n1 gazdar men sularOJa aai lanbS!b protses dep 
a1a ladb. Huotan qal aib, velfram, omllvden la CJi b sasqa la rdb11 sjrtalai ken oTbndarb 
c;atad;,. Mo nda i pnevmatoli ttjk ken orndarhna OraldaCJib volfram rudalarb kjredj 
ZasaikaliadaCJib qalaib tas ken ornbllbl\ \:aratblbsb da osbndai BDlbp keledj . 

Bjraq ru dalar, tek magmanbn ezjne, ne Bolmasa odan neljnjp CbCJia!bn gaz 
r;a na su t;:i rj zdj produktalardan oiana qu rblbp qoimaidb. Rudalar, jcterjnde salq1>oian 
ma gma enjp ketetj n ne s olma a magma olar arqhlb etjp ketetjn tau <;bn1>starbna 
qal1.>ndbqtarbna da qoralbp qa ladb. M011b11 sesenj mbnada: salqbqan mas~amn 
ma gmamen c;anasqan <;bnbstaro1a ti gjzetjn bqpalb, olardbn magmamen ainala nalqb· 
!bl u1>men, ne nol masa olardbn y lken kesekter aolbp rnagmalbq massalar jcjne tysjp 
ketjp, onda erjgendei nolbp ma gmaoia ainalbp myldem nalqbp ketul erjmen s j tpeidj . 
Mt111b111en qa tar, magmamen <; inasqan i;er qasbO{bnb11 qaldbqtarbna, magmadan 
c1>qqan aular men gazdar da lcjrjp sjnjp ketj p toradb; nolar, ximia c;olbrnen ezgerjp, 
myldem c;ana mineraldbq tyzjljsterge ai nal bp kontakttbq ken orndarb dep atalatbn, 
rudal bQ ken orndarbmn erekce sjr tipbnb11. quralubna negjz noladb (35-set). Osb
la1ca temjr, mbs rudalarb, laCJib sasqalar qOrJladb. 

Kontaktbq metamo rfizm arqblb Magnitnaia, Vbsokaia <;ana Blagodat taularbnbn 
temjr rudal arb i;a na OraldbI1. (Bogoslavskoe, Mednorud;:inski taoib nasqa) keisjr rnbs 
rudalarb paida noloian. 

Aqtbq ta, mineral qfi ralu pro tsesterjndegj iuvenil sulardbn relderjn eske tysjre 
keteljk. Litosferan1>11 terr.(•r. gj zonalarbnda su ete aktiv erjtkjc noladb. <;er qasb
OJ&nbn c;a rbqtarbmen keljp . sol <;ar1>qtar men qu1>sta roia, su ezjnj11 jcjnde i;yrgen 
zattarrlh selip CbCJiarhp u·ard h c;ar1>qtar men qu1>stard1>r\ qas1>roialar1>na qondbrbp 
ketedj, ne B'.>Jmasa olardb sol zattarmen myldem toltbrbp tastaidb. Osb i;olmen, 
ezderjnj11 qilrblUb!lbl1 xarakterjne qarai gidrotemalbq dep atalatbn, paidalb qaz1>ndb-
1ardbI1. ken orndarb paida noladb, 

ZasaikaliadaOJb velfram rudalarbmn <;ana Altai Qazaoibstan, taO{b nasqal ardaCJib 
polimetaldbq ruda lardbq (kymj stj qoroiashn <;ana sink rudalard1>n) <;aratblhstarb 
osbndai. 

Tau <;bnhstarbnbn i;afbqtarb11da serkul<itsia i;asap r;yretjn erjtjndjlermen kesnese 
metasomatoz qusblbstarb Bailanbstb aoladb. 

Metasomatoz - ta u <;bllbSbmen aCJibp kelucj ertjndj arasbnda solucb qosalqb 
almasu arqblb, njr mineraldbq tyzjljstj11 ekjncjsjmen almasub nolbp turatbn ximialbq 
protses, mOnda i tau <;b11bSbnb11 qOr&lbsb ;:idette ezgcrmeidj. 

Misal&, me'tasomatozdbn n<itic;es jnde, ekjnjn njrjnde kymjs pen mhs sulfJd terj, 
qoroiasbn, sink, temjr taoib sondallardhn sulfidterjmen almasthfbladb, 
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4. Cegjndj tau \'.bnbstarbnbn quralulanna seBep Bolatbn 
protsester. 

Ygjlu. 

Tau c;=nhstarhnhn katamorfizm zonashnda atmosfe
Ygjlu degen ralbq drtyrlj agentterdj11 bqpalbnan BOlbp tilrathn 

ne. Borpbldaqtanhp c;ana ygjlu prot esterjnj11 cegjndj 
<;bnbslardbn qfiralubnda re lj ylken Boladb: katarnorfizm zonasbnbt"t 
temperaturalarh ortaca c;ana tolhQShma Boladb, Basu kycterj cam alb 
s ol adb. Bal protsester, c;alpb Bj r termlnmen alqanda, y g j 1 u1) dep 
ataladh. 

Tau <;hnbstarhnhn Bfi zb!Uhnhn en aldhmen qatth sos-
Fizi k.~ l bq tavtarhn ezge rtpei turbp, mexanikalhq BOrpbldaqta-

ygJ u. nuhmen Belektenuj arqhlh narularh mymkjn. Munda i 
Bilzbludb fl z l k alb q ygjl u dep ataidh. 

Tau <;hnhstarhnbQ fizi ka!hq ygjlujnjn en nasth agentj - c;er setj n 
degj temperaturanhn sutkalhq c;ana <;bl hQ to lhqsulafb. BUI agenttjn 
hqpalh, dsrese kyctj tyrde temperaturalarh qauhft ezgerjp tu ratbn 
celderde c;ana taularda sezj led j. Bui tolbqsu lardhn camalarh celder
djn keisj r c;erlerjnde 70-80° Boladb. Tynde salqhndap qalqan tasth 
tau <;hnhstarb setterjnjn kyn kezj s;rnlelerjnjn dserlerjmen tez c;ana 
qatth QbZul arb olardbn Betkj qasattarhnhn soncalbq tez c;ana kyctj 
tyrde filot aiularhna da sesep s oladb: oshnhn saldarhnan qhzqan , QhZhp 
ylgjre almaOJan qasatthn arasbndaqh sailam yz jljp, gorlzontal <;Orhq· 
ta r paida soladh da , osb seseppen \bilbStbn Betj, qaahrcaqtar formal b 
solbp qasat-qasat solbp Belj njp tysedj (desk v am mats i a) . Sonh 
men qatar, tynde <;hnhsthr\ df seljgjnjl:l s jr qalhpth BO lbp salqhnda
mauh, te ren c;afbqtardhn paida BOlularhna sesep Boladb. Sondhqtan, 
celderde tere n c;arhqtarm~n c;arh lCJian, ylken valundard b c;ana tjptj 
sytjndel c;ar tastardb kezdestjruge aolad b. Ekjnjl:l sjrjnde ezder]njn 
sas tapqb formalarbn saqtap qal o1 an ylken tas kesekter kezdesedj, sjraq, 
Cbnhnda, olardhJ:l jcterjne terendep kjrjp ketken sanshz kep c;arhq
ta rmen nuz blCJia n soladb; salqamen Bjr soqqanda aq Bfi lar qi rap usaq 
tasqa ain albp ketedj. 

Ygjlu protsesj sostavtarb Bjrtek tj <;hnhstarda da, drtektj <;h nhstarda 
da solbp tfi radb. Bjraq, sonOJ.hlar tezjrek ygjledj. Eger tau <; bUhSh 
<;b lu Sibmdh lhqtarh men uloiaiu koefitslentterj drtyrlj s olath n, c;ana 
sonbmen qatar BOiaularhnbn drtyrlj solubnan kyn kezj sdu lelerjnde 
sjrdei melcerde c;atpaithn drtektj tyljrcjk terden quralq an Balsa, onda 
qhzu men salqhndau kezjnde onhn c;eke tyijrcjkterjnjn arasbnda oth 
Ballam afiZbl bp, <;bnhs sorphldap qaladh. Sondhq ta n, kva rtsthf\, dala 
cpatbnhn c;ana sludanhn c;eke tyijrcjkterjnen qural athn granl ttjn 
ezjnj11 qatthlbOJ.hna qaramastan, fizikalhq ygjlu dserjmen ete qatth 
BUZblUb mymkjn. 

Qhshnhn temperaturasb 0°-ten kem solathn c;erlerde temperatura- · 
lardhn qauMt ezgerjp turatbndhothnan nolathn BfiZOJhCthq hqpaldhn 

• 
. 1~ Atmosfera lbq aa_rlbq agentterdjn ;:irtyrlj fiz ikalbq, ximialbq, organikalbq ezge· 

ri stefjn ~alpblap - yg;lu degen terminmen aldbq. Red. 
68 



ystjne qatatbn sudhn Bi1ZOJbcthq hqpalb qoshladr,. Qatar kezjnde, 
sudbn kelemjn il lOJ aitu kycj qanda i qattb zattb da Bilzhp c;jaere alathndai, 
ylken Boladh. B;:)rjnen de su, qatarr,nda ez jcterjne sjnjp kete alatbn 
<;bnbstardb, misalb saz01a Bai (mergeldjleu) izvestastardh kep Buzadb, 
sondhqtan Biilardh r u x 1 a kt a r dep ataidb. Bjraq kelajr keu jldjr 
<;bnhstar, misa!h derekj qn. mtastar, az BfiZhladh; eitkenj , sudhn qata-

48 sure t . Staff aralbndaOJb Fingal yngjrj. 

I 
1 

rhnda lilO!aiUb ycjn munda c;etkj ljktj orn aoladh, sondbqtan su mfin
da, c;bnhSthn sailam dblbOJb ruxlaktardaOJh dare<;ege c;ete BilZblmaidh. 
Qatathn sudbn bQP~lbmen aolathn silz bludb a i a z db q at rnosferlenu 
dep ataidb. Aiazjan ygjlu qilshlhstarr,n Ora lda, Sis lr tauldfbnda 
<;an a <;alpb aloianda soltystjk endjkterdegj tau lb os lbstardhn aarjnde 
c;aqsh saiqa uoia soladb. 

Vulkandhq c;arathlbsth tau <;bnhstarbnhn BailamdblbCJ!bnhn silzhlUb 
olardh n c;jktenu dep ata latbndarh nda c;aqsb sai a!adh. Subnar kezjnde 
Bii l hnbstarda, ekjnjn sjrjnde, sjr-Bjrjmen dilrhs qiblbsqan c;a rbq tar 
paida soli!db; ygjlu sa!darhnan s il l c;arbqtar terendep keneiedj de, 
<;hnbs azdh-k eptj dil.rbs form lb ylken ta star CJ!'.1 seljn jp tysedj . Misa lb, 
s azalt suzblarbnda altb<;aqtb prizma qilraOJandai so lbp prizrnalbq 
<;jktenu deitjn j tjzedj. Osbndai pri zma lhq <;jk teludjn. misalh esesj nde 
sazalt massalarbnhl'J. jcjnd qura l01an Cotland iaOJa <;uhq tura thn Staff 
ara lbnda OJh, ataqth F ingal yngjrj n al uOJa aoladb (48-suret). 

x· . 1 .1 Tau <;bnbstarh, fizika lbq ygjlumen qatar, ximialh q 
im ia bq ygJ u. agenttermen de ezgerjljp c;ana Bil.Zblhp ti1radb. 
Xi mi a 1 b q ygj ludjt\ s astb agentterj - su, kemjrlj QbCQbl gaz 

~ana ottegj. 
Sudbn tau <;hnbstarbna sjn.Jp <;ana olardhn. quhstarb men <;arhq· 
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tatb arqblb c;:yrjp othrbp, ~bnbs qilraitbll mineralda rdb erj tuj my m
k jn. Su jcjnde on.al eritj n mlneraldaroia tas taz sen gips c;atadb. 
Suda kemjrlj qhcqhl gazdbn. Bar Bolub Oilbll. erjtkjctj gjn e te kycei
tedj. Mundai su, izvestjk <;bnhstardb c;ep, eddujr melcerde kemjr 
qhcqbl kaltsidj erjtedj. ,, 

Sudbll. dreketj, tek <;bnbs quraitbn mineraldardb erjtumen 01ana 
Bjtpeidj . Ottegj men kemjrlj qhcqhl gaz qathsqanda, ol tau <;bnbstarh 
jcjnde ·ylken ximialhq ezgerjster tuOJhzadb. Ximialbq ygjlu protsesjn
de silikattardbtJ. - dala cpattarbnhn., rogovaia oBmankalardbtJ,, sluda
lardbll. taOJb sasqalardhn. Bfizhlubnhll. man,bZh, dsrese ylken aoladh. 
Bulardhn, Bi1znlt..b ndtic;esjnde granltter, gneister iaOJ.h Basqalar ygjledj. 
Granittjn, 65 - 70~/J-j dala cpath, 25 - 30%-J kvarts Boladn. Gra
nittjn, sostavnna kjretjn dala cpattarhnhn, Bi1ZblUbn, Bjz - 27-Bettegj 
sxemadan Baiqa01amhz. Bill protsestjn, ndtic;:esjnde sllikattar kaolini· 
zatsia01a ilcbrap, sazdardh quraidb. Munda, sjltjlj c;ana sjltjlj c;:er 
metaldar kemjrlj qhcqbl tuzdaroia (karnonattar0Ja), silik&ttar jcjndegj 
kremnidjn, qos totbqtarhnhn, kesj erjgjc kremni qhcqblhna ainaladh, 
Biilardb karnonattarmen Bjrge, su albp ketjp turadb . Kvarts tyijrcjk
terj sluda qaldhqtarhmen Bjrjgjp, qiimdardh quraidb. 

Osbndai aq, su men ottegjnjn hqpalhmen pirit (FeS2) sulfattaroia, 
somn. jcjnde temjrdjn. kykjrt qbCQhl tuzd1uhna (FeS04), tamhrlb 
rudalarda "temjr cldpa" quraitbn limonitke (2Fe20 3• 3H20) c;ana erkjn 
c;:yretjn samarod kykjrtke alnaladb. Ximia c;olbmen BfiZhlathn qoshn· 
db tau <;hnhstarh kelemjnjn. 9°/o-ne deijn ertjndjge ainalhp, sumen 
Bjrge ketjp tilradh. Bill ertjndjler ten,jzderge apafhlhp, onda mineral 
qiiralud bn kelesj stadialafbna tysedj. Jsteg~n esepterge qara01anda 
osb erjtjlgen zattardhn geologia tariXb Boihnda okeandar men ten.jz
derde <;ihlqan <;ihndblarhDhQ <;alph melcerj sondai, eger sudan Beljnjp 
cekken Balsa, olar tenjz typterjn qalbn,dbOJ.h 100 m-ljk qaBatpen 
icauhp tastar edj. 

Fi z i k a 1 h q c;ana :ximialhq ygjlumen qatar, or g a
Organikalhq n i k a I h q ygjludj n de protsesj solbp tflrJdb. Qatth 

ygjlu. tas <;bnbstardbQ <;er setjne CbOJhp <;atatbn raionda-
rhnda aoiac esjmdjkterjnjn olaroia en, aldbmen mexanikalbq hqpalh 
iiedj; aoiac esjmdjkter ezderjnjn tamhrlarhmen tau <;hnhstarhnhn 
c;arhqtarhn, jcterjnen shna siaqth kerjp, ken,eltedj . Miinbmen Bjrge, 
esjmdjkterd jn tambflarb, c;er top ·aoibnhll. mineraldhq zattarbna ezde
rjnjn erjtkjctjk hqpaldarhn tigj zetjn organikalhq QbCQhldardb B9ljp 
CbOJ.arhp turadb. 8sjmdjkter men <;dndjkter Beljp CbGJ.arbp tiirathn 
kemj r qhcqhlbnhn, da bppalh Oshndai soladh. Organizmderdjn. aua az 
c;etjp turathn c;aoidailarda cjrujnde, topraqtbn mineraldbq sostavhna 
dserlerjn tigj zetjn ajrqatar organikalbq qhcqbldar men kykjrt sutegj 
(H:iS) paida Boladh; SOUOJhnhn, tem jr tuzdar1na tigjzetjn hqpalhnhn 
n;)ti<;esjnde kykjrttj temjr, pl rit (FeS2) quraladh. Aqthqta , nitriflkat
sia jsteucj c;ana azot c;utucb aakteri::dardbn minera l quraq hcthq dre
ketterjmen <;dndj kterdjn, c;er qurttarhnhn., nasekomdar licinkalarbnhn. 
kerthcqandardhn, taOJ.h Basqalardhll. mineraldard b sorpbldaq etetjn 
dreketterjn eske tysjre keteljk, mfillbll, lldti c;esjnde to pra q jcjne co1 
men H20 erk jn kjrjp tiiradb. 
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Bfizbltt produkttarhnbn ke£jrjluj . 

Ygjlu produkt- Tau <;bnbstar&nbll. Blizblu produkttar&n&n ezderjn]n 
tarbnbn, el sal- quralo1an orndar&nda qalbp qoiular& sirek Boladb. 

maqtarbm.n, . On&n ycjn erekce qolai!& c;aqdailar kerek: en aldb
.:iserler~~~~ keCJ-men c;er Betjnjn kelBeuj BO!mau kerek <;ana onda 

J J kecjru agentterjne kedergj Bolat&ndai esjmdjkter Bolu 
qac;et. ~Mette Bilz&lu produktarh quralOJan orndar&nda qalmai kecj
rjljp ketedj. 

Yg1Iu produktar&n&n quraloran orndar&nan au&su& Bjrjncjden, tura 
ezderj njn salmaqtar&nb"r:\ ;)Serjnen Boladb. Chn. tastardhll. BilrhCtb 
'bnhqtarhn, usaq tadar, tjk kelBeulj Betkeilermen s&roianap qulap 
tysjp q il i b I u k onus tar b tyrjnde, etekterge t;iblad&, ezara Bjrjgjp 
qosblbsqan konustar tau etekterjnde c I e If de;tjnderdj qilraidb. 

Tau <;bnbstarbnbll, BllZblUb, ;)Srese, olar yikeludj kemjtetjn suora 
qanb~qan uaqbtta, taularda ekjnjn sjrjnde ylken qillaularoia soqtbq
tMadb. En qorq&nbCtb qulaular c;er sjlkjnu kezderjnde Boladb. Ekj
njn Bj rjnde Qbfbmda kezdesetjn ,,xaosbr" tau· qulaularbn&n qaldhq
+ar&. 1887-c; . Alma-Atada (Vernide) soloran c;er sjl kjnude, taulardan 
e te ylken Cbndar qulap tystj . Aqc;ar ezcnj BOihnda Bolo1an qiilaudhn 
audanh 4 kv . fun, qal&ndbOJb 300 m-dei , salmaqtarb 50 tonnaoia deijn 
Bara tbn grani t, diorit c;ana slanets Cbndarhnbn ylken kesekterj ezen 
arnasbn tygeldei toltbrbp tastad h. 

. Qiiiblu men qii laular ygjlu produkttarbn a1bsqa apara 
YgJlu pro~uk- almaidb. Biil cende ed;)Ujr yl ken c;iimhs js+ eitjnder-tar&n keCJru _ · _ . . 

agentterj . su, muz c;ana c;el. Bui k e c Jr u agent t er] tau 
<;bnbstarbn&n Biizblu produkttarbn, c;er c;yzjne ete 

ylken ezgerjster c;yrgize otbrbp, keide Bjrnece m&n kilometr c;erge 
apa r&p tastaidb. Bjraq, kecjru agentterj Bolumen qatar, Biilar Basqa 
da geologialbq <;iim&stardb da - Bilzu men qilrau <;ilmhstarbn da 
j step tilradb. 

Sondbqtan, olarOJa negjzjnde kecjrudj1i. geologialhq ;)reketcjlerj 
dep qaraqanmen, Bj z o lardbn <;er Betjnjn Bilzu c; a na 
qilra u protse ste rjndegj relderjn de est en c&oiar
mau&m&z kerek. 

<;er setjndegj <;:anBbf men qar sularb en aldbmen ygjlu produk~
tasqbndar m~n tarhnbn ilsaq tozan t;)rjzdj selcekterjn al&p ketedi; 

e£enderdjn. sonbll. saldar&nan, ygjlu agentterjnjn kelesj &qpal& 
~umbsb. c;ala1\actanbp qalOJan tau <;bnhstarhn&n Betterjne tiedj . 

<;:er Betjndeo·j su a01&n&nhn <;Ubp qazu c;ilm&sb m&nadai z.and&l&q
taroia BaOJhnad&. 

Atmosferadan tysken sud&n c;er Betjndegj qozqal&sb tolhp c;atqan 
kjckene-kjckene aOJ&ndardan Basta ladb; Biilar, ezderjnjn c;ubp qaz
OJbdhq ;:ireketterj n,n arqdsbnd1 , c;er Betjn ;)rtyrlj q&zhqt& forma lar 
endjre alad& (49-suret). Aor&nd ardbll. Bjr sj rj men qos&lub arqas hnda, 
aoibn sud&n mas as& ylkeijp, <;bldam'1 &0Jb artadb. Os&l aica quralq an 
<;er Betjl jk a01&n ezjne a r n a qaza Ba ta idb , seitjp Barhp <;bra pa1da 
Boladb. Su aOJbnhn&n qozq :i l&s&, ol aoibp kele <;atqan Betkeidjn, ete
g j ne c;etkennen ke ij n toq ta lad&. 
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Olal Balsa, al'll c;erde sudbn <;Ubp qazu ;neketj, ne c;urt a1tathndaJ , 
er oz la toqtaladb da, su albp kelgen materialdard n CbOJarbp y i u 
k onus b qoraladh. Su aOJbp tysetjn Betkeidjn taBanh er oz la n h n 
ne g j z j n e er oz la n h n Be 1 g J s j dep ataladb. Betkeidjn, su aOJb
nhmen c;ublbp qazblU b erozla r; az isj nen Bastap <;OOJarb qarai, ia OJ nl 
regress c;olbmen solbp tu radb, sonda aoi bnnhn en, c; jg ' r!J erozialhq 
areketj onhn Be tkeiJ tjgrek so lbp keletjn c;oOJ arOJh Belj gjnde r olad 1> 

49 - s ur e t Bar (me!) s aopnalarb (K a\'k az). 

da, orta e ljgjnde, keBnese erozia Bazl!'j c;anr;n da ccgetjn mate:rial~ 
dar kecj · jlj) tu radh. Ye Beljm"nj ri yceuj de ezderjne qasie t tj c; o. hS .b 
orndap tilrOJan kezdegj arnanhn profiljn, olr;s c;aOJe. c;oOJafh qarai 
qarathl OJ an, qishq ShZbqpen kersetuge BO! adb (50-suret). Temengj 
seljgjnd " sill qishq sbzbq gorlzontal sbzhqqa ainalhp kete j de, 
pOJaroir; Belj gjnde vert ika oia <;U bqtap keterjlJp ketedj. Mundai pro
fildj t e pet en, d j k pro f i 1 j dep ataidr; ; profil osbndai BO lOJ anda, 
su aOJ.bnnr;n tyBj men c;a o1a larb tarapbnan qarsblr;qth safbnca az 
kezdestjrjp, aoibp tysedj. 

O~h surettelgen t;ntjppen sailar e sjp erk ~ndei dj. BO.l3rdhn c;o01 ar
OJ.b selj gjnen material a 1 h n hp turadb, orta Belj gjnde ol material 
k e c Jr j I j p tura ib, hmengj Bel jgjnde, kecjrjljp kelgen material 
sumen yijljp h1radb. Aq bn sumen ~kel~ njp yijlgen materialdn a 11 u -
vi dep ataldr;. 

\:er Betjndegj jrj aO[bnda rdb ;i, laO[ni ezenderdjn esjp erkendeuj 
de , negjzjnde c;ooiarr;da ait Ioi an esu zandbl r; qtarbn a Ba OJr;n adr;. 
ezender de ete kyctj erozialbq c; umhstar jstep to. rad b: ol ,, rdbn 
c;oqarb Beljkterj keBne ;;e c; uhp oazu Ol:l !hSh, o rb Be lj kterj - kec)u 
oBlhsb, te me ngj sj cegu OB! bSb Boladb; cegu, dsre se eze n:n tenjzge 
qiiir;latr;n c;erjndegj erozia Bazisjnde l<ep so adb. Bal c;e rde ezender 
de 1 ta (atrau) qiiraid b, delta - ezen taraularbmen s jrnec-,ge se ljn
gen cegjndj arald ::i rdr;1i gruppasb. Ylken ezenderd,n de! alarbn n Bjr
nece mhn kvadrat kllometr c;erdj al bp c;atuhrb mym kjn (51-suret). 
BJzde e te ylken deltalar Volg , Lena, Amu-Daria sa JJ alarr;nda qural
oian. Lenin5radthn kep Bel1gj Nev1 deltasbnr;n ystjn Je tar. 

Deltalar <;:urtthn kez a.dr;nda, kerjne esjp c;1tadb. Mi salb, esk j 
Peternurgtr;n ornalasubn ker3ete .jn kartada (1698-c;.) kei Bjr keljngj 
kezderde esjp qalOJan, araldar men (misalb Velni aralb) qairanda t' 
kers etj lmegen. 
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Baiau c;aoiaoia alluvidj yijp h1rad&. Os&n&n, arq1s&nda ezen adas&p go
rizontal BaO[&tpen p 1 an at s i a c;asap c;yredj. ezen njn, planatsia c;asa

52 - sure t. 8zen arnasbnbn planat<iasb 
men meandralarbnbtJ. quralu sxemasb. 

u&nd a irekter sjrge ii.lqaia 
:e eredj de, olard &n, aral&q
tarh c;jn,jc kere seredj, aq
thqta Bil l ara lhqtar yzjljp 
ketjp, ezennjn arnas., ty
zulenedj de, cette qaloian 
irekt r, sta r its a I a r dep 
atalathn eskj arn ;:ila rn1a a1-
n- ladh (53-suret) . 

DamuhnbIJ, osb sip '.l ttal
o; an s Ladias&nda ezen ezj
njn arnas&n t~ren etpeidj 
deuge solad&; ol tek sy
ijrljk erozia c;asap, ezjnj:n, 
alaBhn 01ana keneitedj, son
da alluvi cegjn djlerj aqbs
tL:n, orta c;e rjn de al&p 

~'.!tad&; al, ezennjn, kecjr tj n materialh salsa, o: c;an,Bbr c;ana qar sula
rhmn, aq&ndar&men c;etkjzjledj; Bill aqhndar tenjrektegj tegjstjktj 
1e2:jstep, OOJ.an c e k tea j st j k n e t e g j st j k k e c; u b q (pen e -
p I en a) degennjn, c;:it1q konturion (tyrjn) CbOJarJd&. 

Geologialbq faktor eseBjnde - - -- ~,_~.._,..--. 

sill stadiada ezen ,,qartaiad& ". 
Bjzdjn, Soiuzdh:n, tegjs jktegj 
ezenderjnjn, keBj esjp-enudj n, 
osh stadias&nda tilr. 

Bjraq, ezennjn, tepe-ten,djk 
BilZblhsqa ilcbrau& da mymkj n. 

<::aub~-cacbndarh kep solhp 
klimatt&n, ezgeruj c;er qas&O[h 
TihrJ. salau tolhqsbp tilrubnhn 
d erjmen erozia sazi jnjn te
mendeuj, ne ezen aOJbS&DhrJ. c;o
qarh os,hshnhn, keterjljp ketuj, 
erozianhn c;ana s1klhn achp c;j
Berulerj mymkjn: ezen, ~-eo lo
gialhq faktor eseBjnde ,,c;asara
dh ". 6zennjn, OSbndai sik d"q 
tariXhn&n, aio1aqtarh - Bjz jn 
\ olga, Lena, taOJ.o Basqa ezen

53 - sure t. 8zennjn meandralarb 
men eskj arnalarb. 

derjmjzde Baiqalathn, ezen alapta hndaoth terrnsala r (54-suret). 
;:1rnj r terrasa Bj r erozia s1klhna s.:iikes Bolado; dr sikl kezj •1de ezen, 
qai ddrec;ede salsa da, ezjne tepe-ten,djk profil c;a sap albp, ez alluvin 
tilndbfbp turadh. Alap h!J, ,::rnj r c;an,adan \ ten,deluj, c;an,a erozia s1klb
Dbf\ Bis kezjndegj ezen Ba seinjnjn, c;an,a ldllUhna saikes BOlbp h1radb. 

Eger ezen ez arnashn tau <;hnbstarhnb n, jcjnde tjk qaza thn salsa, 
..onda Bill <;hnhstar onhn, erozialhq drekette jne qarsbl&q kerset: tjn 
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54 - s u r et. 8zen terrasalarb. 

Bol01andbqtan onbn esjp-erkendeujnjn, <;ooprbda anhqta!Jtan zan,dh
lbOJb sii.zbladb. 8zjnjn aOJbShnon kez kelgcn c;erjnen, ezennjn aoibnb 
kyctj taaaldMhqtar qurauh mymkjn. 

Misal eseajnde auoian Dneprdj aluoia soladb, miinhn ortalbq selj-
gjnd1::,,,j <.t -.b gr nitten qiirblopn ~ana Dneproges ketergen sudbn, 

1 

cgj su q iilamas b. 
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astbnda qalbp qol01an c;aldardh - tasa ldhrhqtardb qibp etedj . Munda 
ezen alasbnhn qaralub aiaqtalbp Bj tpegen . 8zennjn. normal proflljnJn 
afizbluhnhn Bildan da acbq kerjnetjn misalh eseBjnde s u q fl 1 am a
l a r b n alu01a s oladb (55-suret). Bjraq, munda da su qulamasb subnbn 
energ·asi::., Basqbctb <;ubp qaza otbrbp, ezen arnasbn tepe-ten.dj k pro
fi!Jn Baiau da salsa <;aqbndatbp tfiradb. Misalb, ete kyctj aOJbnmen 
50 m-ljk sijkten tysjp turatbn Niagar su qulamaSb (147-suret) ezjnJn 
~ tas aasqhcbnbn <;bl saihn 0.3 m 

c;erjn <;Ubp ketjp turadb. 8zjnjn 
pa irla solqanhnan serj, BfiJ su 
qulamasb Nigara ezenj arnasb
nhn, 11 km-dei c;erjn <;uhp, qazbp 
ylgjrgen. 

7 m sijktjkten qfilap tysjp 
c;atathn EstoniadaOJh Narva su 
qulamash c;enjnde de oshnL al
tuoia soladb. Milnbn jcjnde tjr
cjljk etetj n c;nmsaq deneljlerdJn. 
(Cbfhndblardbn.) rakovinalarb su 
qulamashnan temen, Narva eze
njnjn. osb kyngj arnasbnan edd
ujr <;ooiarb c;atqan gorizonttarda 
c;atadb. 

Al endj, kyctj su aCJ!hilb, 
onai <;Ublbp qazbl?tbn tau <;hnhs
tarbnan qura loian Bijk tegjstjk
termen aOjbp c;atatbn Balsa, onda 
ol ez arnashn ete teren,detjp 
c;aoiatarh vertikal solhp keletjn 
tar catqaldar qfiraidb. Bu! c;ende 
Amerika Qnrama Ctattarhnbll, 

56- sure t. 81en kanlonbnbn sxemasb. satbshndaOlb soltystjk Amer!ka 
(l<olorado). ezenderjnj1~ tar arnalarh erekce 

qhzhqtb. Mnnda Ko 1 or ad o 
ezenj ete tere11 c;arhqthll tysjmen aOjbp c;ata<lh, sil l c;arhqthn vertikal 
qashrOJalarb kei <;erlerde ezen den,geljnen 2J00 m aijk turadh (56-su· 
ret). Mundai catqal:iar k anion d a r dep ataladb • 

.M • - d Buzu c;ana kecjru <;11mbstafbn su qatqan kyijnde de 
angJ muz ar. orndap turadb. bsthq c;erlerdjn, ezenderjnde de Bijk 

taularda qar ketpesten <;bl soih <;atbp a!adb. Turaqth s olbp <;atathn 
qardbll te mengj cegjn q a r c; i e g j n j n s b z :& oi b dep ataidb. Ekva
tor OB!bstarbnda ol ShZhq - 5-5,5 mbn metr Bijktjkte c;atadb. Bul 
cektj11 temen tysuj, tek temperaturaOJa 0Jana emes, klimatthn, hlOJal
dbOJ.hna da sailanbsth soladb. Misalb, klimatb qurqaq solatbn Kavkaz 
taularhnhn. CbOJhs seljgjnde qar <;iegjnjn ShZhOJ.b tenjz dengeiinen 
4300 m Bijktjkte c;atadb da, i;auhn-cacbnb eddujr kep BO!athn Batbs 
seljgjnde ol sbzbq 3570 m-ljk aijktjkke deijn temendeidj. Bjraq, po
lus <;aqtaJJb <;erlerdjn, ezjnde de, qar <;iegjnjn sbZhOJ.h ten,jz de11geij
ne deijn temendep tyspeidj, qbs kynJ manda c;auOJan qar caz jcjnde 
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erjp ke Jp turadb . Misalb, CpitsBergende qar c;legjnjn SbZbQ\b 400 m 
Bljktjkte tiiradb; qar <;iegj SbZhOJhna n c;ooi arh turathn r; erlerde \ibl a
tbn qardhI\ Bijk Beljg1 n taulb OB 1hsta rda, ol c;erlerden qdf qiil amalarb 
laOJni la vi nalar alhp ketedj . Tj kelBeu c;atq an Betkeilerden qulap 
tysetjn c;ana taulb oB lhstarda sezsjz aibp tysu fa ktorl arb 11o lath:i Javi 
na lar, keanese tastardhn ed ~mj r ylken kesek terjn albp ke tj p turadh. 
Bjraq, olardhn negjzgj massalarh m;m gj qarlar oalhstarbuan m ci n g j 
mil z d a r ne g Jet c e rl er tyrjnde aketjleJ j. 

M;mgj milzdardh n Bjrnece tyrlerj aoladh: a) milz ete qalbn qaBat 
BOlbp Byt jn a1maqtb, misa lh Anta rkti an h, Gren landlanh, taqb Basqa
lardh sasbp c;atadb. Antarktidan bn mcingj milzb 14 m l n . k v . km -dei 
a ud andb alhp c;atadb. Bui mangj milzdardbn q lbQdbOJh 2000 m-ge 
deijn, c;an a tjptj odan da arthq roladh. a) Tau (~lp : er) mangj milz
darb Bijk taul ardh sirk tarjzdj olpattarda quraladh , c;ana ljl slaqta
nhp sa lalanbp, kercjles alaptarqa tysjp c;atadb. Olardbn melcerj e te 
tjftyrlj solbp kezdesedj . Kav r, azdaOJ.b en qalbn Bfzingi mangJ rnilzh
nhil. fi Zhndhoth 18 km , enj 1 km -ge c;t1hq. Tan-Cannhn kei Bjr mangj 
muzdarhnhn ilzbndbO[b 30 c;ana odan da arthq km -ge r;uhq. Tau 
mangj muzdarhnhn qalbndhoth 300-500 m camasbndai Boladb. 

57-suret. Betkelj men tyaj m;ingj miizaen \:bf!blbp qalqan al ap. 

M;mgj milzdarchn negjzgj osh ekj tipjnen aasq~, ol a rdh.t~ Skan~ 
dinavia lhq aralas tipj de Boladh, sular-tau setke1lerjndegJ mangJ 
milzdardh qorek em\jrjp tilrathn muzdar. . . . . 

Mang] muzdardhn qilralu protsesj sarJn.en ?e ~lpJ t1ptJ mangJ 
mfizdarda c;aqsh zertteljp Bjljngen. \;hi Both Bljk taulh oa!hst~1d~ 
~aubp c;inalOJan qar, ez salmaqbnhn ciserjmen tbO[bZdalhp, tyijrCJktJ, 
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meldjr emes firndjk muzdb n firnaj qura idb, mumn. jcjnde 
ete kep melcerde aua kepj rcjkterj BoJadL. Bildan keijn, c;o01arb c;at
qan qaBattardbQ Basuhnan Bii l kepjrcjkt~r c;arbqtar arqblb CbOJbP ke
tedj de, muz Bjr teldj me ,djr 1:ana kekcjl tystj gletcer milzb BOlbp 
qaladh. Bal maz, formalarh diirbs BOlbp kelmeitjn, ylkendjkterj ~n
tyrlj aolatbn c;ana azdr, -k eptj c;iimhrlan01an 1yijrcjkterden quraloian 
Bo ladb, Biil tyijrcjktcrde formatsia01a iicbra0Jan kristaldar, m;:in.gj 
muzdardhn, temengj gorizo nttarbnda Biil tyijrcjkterdjn. ylkendjgj ke
gercjn <;ilmhrtqashnhQ ylkenrijgjndei soladh. M;:i n.gJ muzdhn. milzh 
qaBat-qaBat so ladb. Bui qaaatthlbq, qardbQ kep \'ana az tysu period
iarbnbQ almasbp tilratbndbOJhna sailanbstb soladh; munbQ n~tic;esjn
de aua kepjrcjkterjne Bai ne kedei qasattar da Bjr sjrjmen almasbp 
c;atatlb; sondbqtan olardbQ meldjrljgj de ;:irtyrlj soladb. c;:alp b muz~ 
dbQ, sonhn. jcjnde gletcer muzdbQ, onhn qozoialubnLtl. m;:injsjn ty
sjndj retjn, man.bzdb erekceljgj-onhQ plastikalb so lathndbOJh, osb 
plastikalbOJ.b arqasbnda , ez BasuLnbQ ;}serjmen, ol selcekterj arasbn · 
daotb sailamdb yzaesten c;an-c;aqqa qarai 30JhP tilra aladb. Mdngj 
muzdbq qo-z01alhsb silihq zattardbll, hd bstan 30JhP CbCJ!U zan.darb so
lhnca BO lbp tnradh: m;:in.gJ miiz a01 bnbnhn, ortalh0Jhnda, onbn esujne 
c;uhq c;erdjn. BOihmen , muz, Basqa c;erge qaraqanda <;bldamMaq qoz
oialLp tilradh. c;:erdjn. kelaeuj s jrdei solhp kelgende su 30J.bnhna qa
ra01anda, m;mgj miiz 10000 ese saiau qoz01aladb, sa01atbn?- ol 1,25-
ten 25 mm-ge deijn c;er c;yredj . 

M;:mgJ rnuzdbn qoz01 alub kezjnde , onhn. massashnbn. jcjnde, ilzhn 
BOilhq c;ana keldenen. c;arbqtar paida Bo ladb. \:yrgen saibn, ID;}Qgj 
rnilz aet c;a01bnan, jcjnen eri sered]. Sondbqtan m;:i11.gj muzdhQ setj 
c;ana jcj arqhlh tnuzdb arna men su aOJ.hP c;atadh. Bui sular ekjnjn. Bjrjn

de, m;:in,gj muzdhn. astbnan onhn aiaq 
c;a01hnda0Jb mu z q a q pas b dep ata
lathn milz grot arqblb 30Jbp CbOJbP 
tilradb . 

8zjnjn qoz01albshnda m;:ingJ muz 
ez arnasbn <;hrtbp , Cbn,dardhn CbOJhP 
tur01an c;erlerjn sbnd brhp albp ketj p 
mexanikalhq untaqtau 01a kenetjn Sb
nhqtardb ygjp arnanb Biizu ;:irekette
rjn ]step tilradb (57-su ret). 

ez arnasbnhll, CbCJ\hP tilratbn yckjr 
c;erlerjn ygjp, olar01a clifovka c;asa-

58 - s u r e I . Tasqa tysken m;ingj Oj3n siaqtb BOlbp maQgj 111UZ Olar Oja 
muz 3IOJbZb. • Bfiira " tyr Beredj ( B fi if a Cb 11, d a f) 

M;:i11.gJ muzdhn. suzu c;umhsbn onhn 
jc jne ene qatqan tau ~hnhstarhnbn sbnbqtarb U101aithp tilradb, Billar 
m;:ingj muzdbll, qozoialbsb kezjnde gletce rd jn arnasb men c;a01alarbn 
ygjp turadb. Osblaica quralatbn m ;:in. g j m 11 z d a qt a r h dep atala
tbndar (58-suret), m;:i11.gj muz arnash men m;}ngJ miiz valundarhnhn 
polirovkasb, aiirhl10Jb uaqbtta sol miizdhll, c;yrjp ketken c;erlerjn 
kersetjp tilradh, keijn kele ol c;erlerden muz keide tjptj myldem 
erjp Bj tj p, cegjnjp ketken. 
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Bjraq, materialdbn mc:mgJ mozdbn ezJnJn nnzu areketj arqhlb 
aketjluj tek camal1:> qana melcerde BOlbp turadh. Bill c;ende Shnbq
tarb mangj milzdbn, ystjnde c;aihlbp qala thn Cbqdardb Bilzuch, atmos
feralhq agentterd,111, re lderj ete ylken noladb. Mangj muz albp ketjp 

59-s u r e t. M::i ngj muz arqr, 11> c;yrgjzgen uzw soihnan <;arqandaO(b sxemas&, 

tastap turatbn materialdb more n a dep ataidh. Kesek materialdardbQ 
mangj miiz Byi jrlerjndegj c;ihndblarhn nyijrljk· morenalar dep ataidh. 
M;:ingJ muzdhn ortalhOjbnda turathn Chn,dardan tastar qillap tysken
de, ortalbq morena lar quraladh; ortalhq morenanhn., ekj m;::irJ,gj mfiz
dhn. njr jguj arqhlh , Byijrljk morenalardbl.1. quralub da mymkj n. 

Man.gj mdzdhn. tyBj ne tysetjn material typ tjk morenanb qaraidh. 
M-angj muz eru oB!hshna 

keljp c;etkende, shrhp alhp kel· ~~ 
gen shnhq tastar onhn aldhn· ~, 
Ojb \3Q cetjne Bijk yijndj c;al r~~ 
BOlbp yijljp, cettjk morena ~ ~~ ' ·( -.1 1 

• ~-
deitj ndj quraidh (59 c;ana 60-~~ . ). ·:~ 
suretter). ~ "' • ~ 

Materialdb Bfizu c;ana ke-~ , ~ , 
CjfU >•njnde, Bfidan '1a. kerj ~~ 
ylken c;umbstb, matenkt1 c;a-
Uhp c;atathn m;:mgl miizdar 60-s u re t . M<:ingj muz arq&lb c;yrgjzjlgen 
jstep taradb. Bular ycjn xa· keldenen g1qan sxemasr,. 
rakterlj tyzjlj s - cettjk mo-
renalardhll. aldhl1,Q\b c;aOJ.hnda Bolathn qum c;ihndhsh. Mundai m~=rn,gj 
muzdardbn astarhnan aOJ.hP ChO\bP c;Rtatbn mo! sular, cettjk morena
lardbn aldhQO)h c;aqtarhna, qaaat-qaBat Bolathn fluvioglatsia ldhq ne 
Basqaca aitqanda, m~mgj muz-c;hlOJalhq qumdhq milz aldbndaOJb tegjs
tjkke cegerjp tastaidb. 
r t 1 Atmosferadan c;er Betjne tysetJn sudbn 1 /dnen 
ver as b su a- I/ . d . . . . · k t dj At f I rbnbn, \fimbsb. 3-Jne e11n1 s;erge SJflJP e e . mos era hq <;a-

Ubn·cacbndar tyrjnde c;er Betjne tysetjn sudhn, Bj
rjncJden s;er qaBattafhna sjnjp ketuj mymkjn (inf i 1 tr at s i a); ekjn
cjden, ol BU kyljnde tau \hnbstarhnhn quhstarh (poralarh) arqhlh aida
lbp Barbp, s;a01dailar qolailb BOlOJanda olardhn jcjnde. cegjp qalbp 
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tiiradb: ycjnqd n onhtl. <;bnbstardbQ c;arhqtarb arqblb da <;yrjp h1rub 
mymkjn. QalasersP., ol <;er qaBbOJb jcjnde quraloian ed ;,ujr ylken ka
naldar arqhlb da c;yrjp tiiradb . ~er astb sularbnbQ Billaica qoz01alu
larb (inf I u at s i a) sirek Boladb, olar keBnese suoia onai eritjn tau 
{.;hnhstarbnhn qaaattarbnda BOlbp tfiradh. L1tosferanbt\ <;O OjarOJh zonala-

rbna sjnjp, solardbn 
jcjmen c;yrjp toratbn 
sudhn <;ar.;tb lbSb ne-

~ - gjzjnde <;er aetjljk ao-
- · = _ -~-_ . ~ ladb (vadozdhq su) . 

.. " .. ,. : :-'"': ' :~ ,, _~ _ ~ Bu01an qara0Ja nda, Bfil 

. ..., .. __ :.~. - -..:--~~,-:--:.--:-~ -= - .4 gorizont ta rdaO{h iUvel-
~ · - --.::.:.,.. .. _. . ... , . . . __ , K <;i sulardhll. re lj c;oqqa 

- :=:.~_':-::.~.:.:. -..:.·-=<:...:....·_--= ,. · .: - · c <;aqhn Bola db. 

Salmaq kycjnjl:l 
;,serjmen c;er qasb
OJbnhn c;ooiaroth qa
Battarhna sjnetjn su
Jar gr u n t s u 1 a r h 
dep atal adh. 

61-s u r c t. Ar tez1a qudbqtbn sxernasb. 
A, C - su e tkjZBeltJn qaBattar, K- qasa t, 

vertikal kanaldar-sfirOJb tesjkterj . 
Grunt sub- <;e rd]ll. 

su etkjzaeitjn qaBatta
fbna negeljp, so l qa· 

Bat ystjnde s u l h (freatthq iaOJni qumdbq) gorlzont quraidb . 0 :-: hndal 
suih gorizontthn c;oqa1b Betj grunt sularbnbn a in as b dep ataladb. 

Grunt subnbn ainalasbnda , atmosferalbq c;a01dailar01a qarai, period
th c;ana periodsbz tolhqsuiar aolhp 1.Uradb. Misalb, saidhn, taudbn ne 
ezen alaBhnhn aetk eilerjnde <;er aetjne ChO\hP c;atathn grunt sularh 
kezder quraidb. Munda i kezderdjn sularb salmaq kycjnjn ;:iserjmen 
qoz01albp turadb. Bui kezderdj t em en a OJ b p tu ra t b n k e z de r 
dep ataidb . Ondai kezde r sulb qaaatthn temengj Beljgjnen ChOJbP <;atadh. 

Bjraq , eger su oihSthq qura ithn ekj su etkjZBeitjn qaBatthn aralb
O]hnda c;ina latb n aolsa, onda oibstbn temengj Beljkte rjndegj suda 
onbn, ~001arqb c;aqtaOJh massala rbnbn, ;;:iserjmen gidrostatika lbq Bas u 
kycj paida aoladb. Bal Basu kycjn n ed;:iujr ylken Bolub mym kjn, 
sondbqtan, eger sondai OihSthq· 
thn aj r Betkeij (misalh, sai net
keij <;aOJhnan) c;a la11.actanbp qal
sa, su ylken kyc pen sol aetkei 
arqhih athp CbOJhP turadb. Mun
dai <;aO]dailarda su, salmaq kycj - , 
njQ ;,serj men emesgidrostatika- .-----------_-_- _ 

~bO~OJ:l~spu t~~~~~,Q hs~~~:~:~ ~ ~ ! ·: t; lt, ; t : S t f@S 
munda1 kezderdJ c; o OJ a r h a t h p • 
t ii r a t b n k e z d e r dep ataidh. 62- s ur e t. t;: h l \&man b1~ sx emas&. 
C::ooia roth atbp turat hn kezderdjn 
c;asandhlarhn a rt c z i an q ii d .b qt a r b dep ataidh ( 16-suret). 
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\'hi hmatar. Grun t sul a11:i nMJ. <;bl<;hmalar paida Bolubnda ylken 
~ relderj solub mymkjn. \:bl<;hma dep, c;er Betjljk top-

raq mas.sa larhill>Q taular, den,der, ezen alaptan,, tenjz c;ana kal c;a
OJ.ala r& a.etkeJJerj arqhlh, Balau qozqaluhn aJtadb. Olar, c;erdjn. ;:irtyrlj 
qaBatmrhnh!'I. arasnnda taslqi jljstjktj n Bilzb!Ub n<itlc;esjnde paida 
Bolad:&. Grunt yst]ne qoldan ylgen topraqtan, salhnOJ.an qurblhstan, 
!aQfr. JBasqalardan tysken salmaq kycte <; bl<;bmalar paida Bolubna 
seB-ep soladb_ Eger kep c;an,Bhr c;aubp, ne qar erjgendjkten grunt 
su 01a qanbOJbp auMlasa, onda da ylken <;bl<;bmalardbn palda soluh 
mymkjn. Sulanu saldarbnan c;er qasattarbnLn sjrj Bjrjne c;anasqan 
Bette rj arasbndaqh (misalb, sazdhn setterj arasbndaoih) yikelu dj n 
kemuj de, <;b l<;hma!ardhn, Bolubna seBep BO lbp ' eted j (62- sure t). 

63- s ure t . <:;: bl <;bma. 

Bjzdjn eljmjzde en. jrj \bl<;bmalardhn, Bjrj 1884-c;. Volga c;a01a
Sbnda, Saratovta, Sokolova taubnhn, Betkeijnde Boldb (63-suret) . \:hl
<; bma audanhnhn, ilzbndbOJ.h 0,5 km, enj 40 m edj . Osh kyngj Ulia
novski c;anbnda 1915· c;. ROIOJ.an ylken <;bl<;bma salbnbp c;atqan temjr 
~al ke pjrjn BilZbp ketken edj . Edaujr ylken <;bl<;hmalar Qbfhmnbn, ontys
tjk saqasbnda, Odessa c;anbnda, taO)b -nasqa c;erlerde de BO!bp turadh. 

Sushmalar. Sudbn, c;erdj n, <;OOJ.3 fOJ.h qaBattarhna mol BO!bp keljp 
sjn,ujnjn, natic;esj nde, al qaBattard hn, lailh massao1a 

ainalbp qalularb mymkjn Boladb. Eger milndai lai setkeilerde qu
ralathn Bolsa, onda onhn, tepe-ten,djk kyiden CbOJ.bp, c;aqbndaOJ.b alap
qa qarai umtbla c;eneluj mymkjn . Mura I a r ne s us h ma I a r dep 
atalatbn, miindai lai aothndar, ta ul arda, misa lb d lpi c;ana Tyrkstan taula
fb nda kep BOladb <;ana c;ergjlj ktj qa!qh ycjn e te qaubptb da Boladb. 

y . 1 :;;er as th sularh, ezj alnaldbra c;ubp-caibp turatbn tau 
n,gJr er. \:h l1bStarhn n, plasttarbna edauj r erjtu hqpaldarbn da 

tigjzjp turad b. Osbnbn saldarbnan glps pen izvestastar c;a tatbn aB
lbstarda ylken c;er asthlh q qubstardhn paida Bolu larh mymkjn . Bu! 
qu bsta rdbn, keiBjreulerj, sj rnece on c;ana tjptj Bjrnece c;yz ki l o met r -
g e soZblathn y1~gjr l er Boladb. En ataqtb yn.gjr Amerikanhn Qiirama 
Ct::J. ttarbnda oib Ma mont yngjrj: mii nbn, c;er astbndaOJ.h koridorlarhnbn 
<;alpb ilzhndbOJh 250 km-ge sozhladb. 
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SSSR-daoth en ataqth yngjrler-Oraldbn Batbs etegJndegj Zapo
vedniktJk Kungur yngJrJ <;ana Qbfbmnhn, Cathr Dag taubndaOJb Bl m 
Bac-KoBa yngjrj Osb ylken yngJrlerdJn Bdrj de izvestastardan cbq
qan. Mundai yngjrlerde kezdesdjn Belgjlj Bjr ndrse-tesede:, edende 
<;ana qasbrOJ.alarJ a Bo latbn saubstar tyrjnde k;:iltsittjn. krlstaldhq 
agregatta rh, olarda n,-Bjzge mineralogia kurshnan Belgjlj, stalaktit
ter (tamchlhqtar) men stabgmitter quraladb. Keide Bfil sauhstardhn. 
formalarb kruc;eva tdrjzdj (cjlterlj) perdelerdjn. formalarbndai BOlhp 
keledj. 

. ~ <;eldjn <;iirnhs hn esjmdjkterj Bolmaithn ezen c;aqala-
~eldJn. rhnda Baiqauoia Boladb. Ce lderde <;ejjjn. c;limbsh Bil -

e IDbSb. dan da ylken J30ladb. BUI c;limbSbnda c;d yr jp keterjp 
albp Barbp qumdb cbndar men tastaror a SOOJadb. Soothlotan qnm tyijr
cjkterj tau <;hnhstarbnbn. Betjn ygjp, tegjste idj. 0 1 Bette Bo rozdalar, 
Oi bS c;erler <;an a tjptj, Bjr <;a ot hnan ekjncj <;aq~na etj p ChOJ.bp tu ra
tbn tesjkter pal fa BOla db. \:el blq i Bjr <;a qtan SOOJ.hp tilratbl1 <;aq c' a ;
larda, qum tyij rcjk te rjnJn osb myc;u c;umhsta rbnhn ndtic;esjnde tas

64- s u r e t . <;elmen endelgen eel tastarb 

thn sbnhqtarb, ekjnjn Bj
rjnde xa rakterlj piramida 
forma lh BOlbp keletjn 
k ep c;aqth ta s tarora 
alnaladb (64-suret). 

\:el tau <;hn bstarh
nhn Bil zhlu pro Jukttarhn 
kecjru c; 1~ mbSbn da orn
dap turadb. 

<;el tek gorlzontal 
sett rdjn ys tjn Sbpbrbp 
qana otbrmaidb. 0 1 tau 
Chnbstarbnbn ete iisaq 
tesjkterjne de kj rjp ke~ 
tjp , ohrdbll. jcjnen ygjl u. 
produkttarbn yrjp CbOJa· 
rhp tilradh. Tek OSh d e f 
l 'd ts i e arq asbnda oiana 
celderde tau Cbllbstarh
nh ll. BiiZbl ub to!hq· er
kendep tiiradh. Eger 
OShll la i eel yrjp ketuler 
aol rnasa, on j a ygjlu pro-
duk ttarb, orbndarbnda <; i 

nalbp qa!.'.l Berjp, tau <;bnhstarhn Bfizu agent te rjnjn kelesj hqpalda
rhnan qororap tii. rar ed j. 

<;::el albs c;erlerge tek tozandh oiana alhp ketedj: qumdb ol c;erd]Q 
Betjmen qalap othrbp, c;aqhn <;erlerge oi ana aparhp tastaldb: sonda 
ol d i u n a I a r dep atalathn dender qii raldb. Diunalar tek ce!der men 
(celderdjn <;arbm ailbQ C30Jbldarb) tenjz <;llO\a larhnda OJ.alla tO!hq <;e· 
tjsken BOladh; Belgjlj camada ular ylken ezender c;aoialarhnda da ce· 
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tjsken Boladb. DlunalardhTI, qilralularb ycjn <;el Bjr Baot'bt SOOJ.hP tii.ra
thn BO!u kerek. <;etj sken tyrjnde, dlunelar Bijktjkterj kei de 120- 130 m
ge c;etetjn c;ana ystem c;eldjn, Baotbthna perpendikul ;u tysjp c;atathn 
qil m c;aldarb xarakterlj Boladb. DiUnalardhn, qnm tyijrcjkterjn c;el ai
dap ChOJ.arhp tnrathn, c; elc;a q Betkelj c;athq (5-12°) soladb da, hQ c;aq 
Betkelj ed;rnjr tjk (28-300 solbp keledj. 

C::el qilmd b dlunanbn teeesjnen yrjp hQ c;aq Betkeljne tysj1edj (65-
suret). Oshnb!J. arqasbnda, diuna c;eldjn BaOJ.htbna Bel albp <;bl<;bP 
Wradb. Tenjz c;aqalarbnda sil l <;bl<;udbQ <;bldamdbOJb <;blbna 30 m-ge de
ijn Bo ladb. Diunalardbn, sfil qozOJ.albsbn Leningrad c;anbndaotb Sestro
retskide Baiqau01a Boladb. Olar osb kezde, Bilrhn c;ergjljktj zavodqa 
energia qorb BO!bp tiir'J)an su rezervuarlarbn sjtep tastap, Bijktjkterj 
4E) m-ge saratbn a01ac:ta rbn kemjp, toqald& Basuqa ainalbp, yi-qora
lardb Basa Bastaidb. Dlunalarmen kyresu ycjn, olardbn, ystjne 
aqactar othrqhZbp, qumdh yij rjp ketuden qorqaithn keisjr cepterdj 
esj redj . 

8zendjk diunala r, Volga, Dnepr, taq& solar siaqth, Bjzdjn jrj 
ezenderjmjzdJn c;aOJalarbnda kep soladb. Dneprdjn temengj c;aqhn
daqh, diunalardbn Bijktjkterj 30-40 m Bolatbn, Aleckin qilmb albp 

J 

c 
65-s u re t. Diuna qoz01albsbnbn, sxemasb: 

A-diirbs qozO[albs. mnnda qnmnhn. massasb ezgerjlmeidj. 
V-qnm melcerj kene1jp, diuna Bljktjg j eskende, njrden njrge naiaulai neretjn 

qozOJalbs. 
C-qiim massash Ej rden njrge kemjp. diuna Bijktjgj alasar01anda njrden ej rge 

ydei neretjn qozoialhs 
c;atatbn auda nnhn ilZhndhoth 150 km, enj 30 km-ge c;etedj. XIX-qa
Sbfda Bil l qumdar eddujr ylkeld j; on&n. seBeBj olardh Bekjtjp tnratbn 
esjmdjkterdj c;aiqan mal taptap, qartbp tastaldh. Os& kynde Bill 
qumdardb, tyrlj esjmdjkter esjrjp, caruacblhqqa paidalanu c;enjnde 
ndtic;elj tyrde kyresudemjz. Diunalar c9lderde ete kep soladb. C::a
rbm ai formalb CaOJ.bl dar-olardbrJ, Baslapqb stadiaSb (66-suret). 8z
derjnjn Bild an drj esulerjnde, caqbldar sjrjgjp, c;athq Betkeilj fizbn c;al
daroia alnaladb. C::aqalhq diuna!ar c;aqadan alhsqa Bara a\maidh, olardb 
c;olbnda kezdesetjn esjmdjkter toqtatbp, sekjtjp tastaidb. 

End] eel dlunalarh Balsa, olar ium qfiralotan c;erlerjnen eddu]r albs · 
CbOibP ketjp kep orbndar<ih albp c;atadh. 

\:el toz1:10 tdrjzdj ygjlu produkttarhn kecjru <;enjnde de edduj r 
ylken <;fimhs jsteldj. Ce! auashnda ete fizaq tozan qacanda Balsa 
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kep Boladb. Bui tozannhn kep <;erlerge, edaujr alhslhq tarot a aparhfui. 
mymkjn. <;el blCJli celden hlotal oalbstarota qarai SOOJ.hP tiirsa, tozan 
qalhn qaBattar qurap cegjp qalbp tiiradb. Misalh jcterJne temjr to
tbothfibt\ gidrath aralasqan, kvarts, saz <;ana izvestjn tozan farjz dj 
Belcekterjnen quralotan 1 es cegjndjlerjnjn.<;aratblhstarh oshn iai (<;el
djk iaqnl e o I d h q) aoJadh. 

. . En kyctj geologialhq faktorlardbn, Bjrj ten,jz. 01 ete 
T~n.JzdJn. g:ott.o- ylken BCzu <;iimhstarhn orbndai db, Bilzhlu produktta
gialbq are e J. fbil kecjredj, <;ana ezjnjn tyBjne Cegerjp, tall <;bOhS
tarbOhll, quralu protsesterjne qatbsadb. 

· TeQjz tolqhndarhnhn tjrj kycj 
ed;rnjr ylken Boladh. c;aota01a 

~ Q soqqan tolqhnnhn uru kycj adet-
te 1 kv. m-ge 3000-nan lO 000 
kg-OJ.a deijn BOlbp keledj ; en 
kyctj daubldarda, ol kyc 30000 
kg-Oja deijn aaradb. Tenjzdjn ty-
Bj tyietalh aolsa, tolqhnnhn ooian 
yikeleuj kyctj aoladb da , son bQ 
arqashnda firu kycj aasendetj-
ledj; al endj, tenjzdjn tyBj teren, 
aolhp kelse, onda-tolqbndar, 
tarandal tyijp, <;aoial hq chndar
dbn tas-talqanhn CbOJ.arhp tiira-

66- s u re t. Buxara i;;anbnaaO{b earxandar. db. Tolqhn albp ketetjn Sbnhq 
tastar on hn aiizu kycjn Biirhn

OJ.bdan da ydetjp <;jBeredj, Cbndb <;30j3llbt\ aStbn <;ep keulei keljp, 
tolqhndar onhn jcjnen quhstar c;asaidh. Aqbfhnda chnnhn astb keulen
gen aeljgj qiil ap, teqjz tolqhndarb qlllap tysken materlaldardh, qacan 
ChnOja taOJ.b <;aqhndap kelgenjnce, iisaqtal aeredj (67-suret). BfizhlUdhn 
Bill mexanikalhq protsesj tenjz suhnhn xlmialhq hqpalhmen kyce!tjle
dj, eltkenj tenjz suhnhn jcjnde erjgen kyide xlorlh natri, xlorlh mag
ni cana aasqa tnzdar aola
db. <;aqalardb aiizu jsjne 
tas teskjc-molluskjler 68-
suret teqjz kjrpjlerj, tas tese
tjn tenjz qurttarb taOJ.h aas
qalar da qatbsadb. Tolqhn 
albp ketetjn aaldbflar, ez ta
ra ptarhnan, c;aBhSh p tilra th n 
tastarhn caiqap, qozq ap ke-
tjp tiiradb. Qaroi~q cerdjq 67-s u r e t. Te11jz i;;a01alarbnbn tol qbnnan BUZblbSb. 
oiasbrlar BOlb Bataulap te- A. B. V.-tenjz i;;a01alarwbn tolqbnnan s uzb
men tysjp tilrubmen lJatar, lu bnbn teteles stadialarb 0 . D. E.-c;a01alarwbn 
Biil Bi1Zu protsesterj njQ ma- sUzblub n~tii;;esjnde_ qural qan, i;;aqalbq cegjndj-
terik !erdjQ kep ucaskala- lerdin qasattarh. 

tulerjne, soqtbqtMularh mymkjn. Osb <; aqhndaCJlb geologialhq uaqhtthn 
ezjnde aq, Temengj Edjl elkesjnjQ ed;:iuj r aeljgj Ka1>pi tenjzjnj n 
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oshndai caBUblbna (ten,jz transgresslashn a) ucbfa(J\an edj; sfil caauhl 
l<ezjnde <;aoia tolqbnb ol <;erlerdjn Betjndegj sildbf ~erlerdj tegj step , 
olardbn ystjne ezenn]ll ceg]ndjler]n otbfOJbZhp ketjp turO!_an. Keljnj
rek kelgen son,, tenjz ezjnjq tysjn <;alanactap, kei]n cegjnjp ketken. 
Keide BfizhludbT\ Bill protsesj ate <;bldam BOladb da, qfirqaqtaoib aqhn 
sular ezderjnjn alaptarbn, tenjz dengeijne deijn <;etkjze tereQdetjp 
ylgj re almai qaladb. Osblaica asp a 1 b a I apt a r deltjnder qOrbladh da. 
ekjnjn Bjrj nde Bfilardan ten,jzge su qulamalarb qilihp <;atad& (69-suret) . 

Bjrden sjrge sudhn, <;atbq tysj-
ne ainalathn <;aqalarda, qflsblbS _ _ _ 
myldern Basqaca Boladb. Munda 
tolqbndar tef\jz tysjndegj qum- l 
db <;aqaqa Cbotarbp tastap tiira 
db. Sonbmen, <;athq <;aqalarda 
<;Ublbp qazhlu Bolm aidb, qaita on
da, Borpbldaq Bos material <; ina
lbp tnrndb. c;aoiaqa CbO!hP ke
tjp, kerj qaitbp tilratbn tolqhn, 
Chn,dardbQ fisaq kesekterjn <;a-
O(albq platformanbn. setjmen , 

1;;irjlj-serlj domalatbp turadh. 
·Sanda olar, sjrjne Bjrj yikeljp, ; ,• • ,. • 
ezderjnjn, yckjr qM!aThn qai;ap - .:...,..;;.-_,,,__;_ __ ..;.__ 
tysjrjp, <;Ilmbr g;:ilkalar men 68- s u r ct. Tasteskjc-mollu~kj l e r. 
qilmclardh qfiraidb. Eger tolqbn 
<;aO[aG(a qlalap CbOi.I> P turatbn sal-
sa, onda material sj tdjp <;aoianbn ilzhn BOihmen <iketjledj de, 001an. 
qum tylj rcj kterjn ala ketetj n, te1\jz aoibndarbnhn material kecjruj 
qoshladb . Eger osi.ndai <;aqalhq aqhn ,\aqanhn CbOJ.bnQb Hl.ratbn \er-

I~--

<.<67 uret audarI>lbp tysken 
onb durbstap oqhqoz» 

69 - s u r e t • Bor l;<:OjalarbndaOJI'> aspal& alaptar (Fransla). 
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lerj n kezdestjrse, on a ol osb <;erge jcjndegj qfimbn otbrOJ.bZb p kete
dj de, osbnbn arq ashnda, q i1 m p I ci <; j pa!da s oladb. Al, Eger tenjz 
.puxta 0olbp qilrqaq <;erge kjrjp turatbn aolsa, onda qum tenjz aqb
nhnhn, 0uxtanhn tbnbc submen <;anasqan <;erjne cegjp q il m q a i
r an b n (kosa) qilraidb. 

\:aqalhq zonadaqb tenjz sularhnhn <;ilmhshmen tanbsbp Bolqannan 
keijn Bjz kei jnde, cegjndj <;bnbstar cegetjn en Basth oslbstar aolhp 
esepteletjn okeandar men ten.Jzderdj qaras thramhz. 

Cegjndj \'.bObstardbn ceguj. 

Cegu oslbstarb Materik sularh, mfiz, <;el <;ana tenjz-tau <;hnbstarhn 
· Bi1zatbn c;ana kecjretjn en kyctj agentter. 

Erte BOlshn, kec solshn, olar kecjretjn material Bjr kezde cege
dj. Bui cegu kesjnese <;er qasbqhnhn, oipat OBlhstarhnda solbp tilra
db. Kecjru agentterj albp narbp Borphldaq materialdb tastaithn c;er 
Betj OBlbstarbn c e g u ( a k k um u lets i a) o Bl b st an dep ataidb. 
Mundai ce gu oslhstarh materikterde de BOladh; Bjraq, cegu oslbstarhnhn 
en BasthSb ten.Jz tyBj, okean sularhnan <;oqarb keterjljp turathn quro1aq 
~erdegj BiiZblu produkttarb, aqhrqb nciti<;esjnde, ash ter<lz tyBjne 
apa rbladh. Degenmen, q11rqaqtaqb sulardhn BJrjne Bjrdel okeandar
qa aOJbp narbp, ai1zblqan tau <;hnbstarbnhn, norpbldaq produkttarbn 
sonda aparbp tii rmaidb. Quroiaq c;erdjn, Betjnde a 0\ b ssh z o t pa t tar 
degender de Boladh. <;er carhndaOJh 30JbSSbZ oBlhstardhn, en ylkenj
Evropanhn, ontystjk ChOJbSh men Azianhn, orta Beljgj n albp turathn 
os lbs. Bui OBlbsta OJ. h, ezender ;:ikeletjn produkttardh c;inaithn, en jrj 
su aasseinderj mb na kelder: Kaspl , Aral, Balxac, bsshq-kel, Les-Nor 
<;ana Kuku-Nor. Oshndai aOJ.bSSbZ oipattar nasqa 1 ontlnentte de Bar. 

. . . . TenJz cegjndjlerjnj n xarakterj tenjz tyBjnjn relie-
1 e1!J:r!tjsJnJn fjne (Bederjne) ylken Bailanhstb Bola db. Negjzjnde, 

~"" 1 
• Bill relieftJn qurblosb mhrradal Boladb: materikter jcj

ne kjrjp tiiraton tenjzder men 9aotalbq ten,jzderdjn terendjgj, Balau 
esjp turadb da, 200 m-den aspaldb. Tenjzdjn osondai taiaz sulo Be
ljkterj-k on t ine n ta Id b q p I at f or ma i a r -dynleljk okeannhn, 
Barlhq setjnjn, 7,5%-ne deijnjn alop tilradb. 8tken geologialoq epo
xalarda Bolqan qur01aq c;erler men tenjzderdjr\ orhn ezge rtulerj, BJ
rjnen de ash kontinentaldbq platformalardan, keide 35°-qa <;uoqta itbn 
kelBeulj mater I kt j k Betkei BOlbp, tenjz tyBj 1 mhn metr terendJkke 
deijn temendep ketedj. Materiktjk netkeidjn. taBanb okean sularhnan 
keterjletjn materiktjk masslvterdjn negjzj Boladb. Bill Retkel okean
dar tyBjnjn sarlhq audanbnhn, 10,5 ke deijnjn albp catadh. Onbn, Bas
qa <;erlerj teren oslostardbQ asthnda turadh. Okeandardhn, ortaca te
ren.djgj 3-4 mhn, m BOladb. 

. Tenjz cegjndjlerjnjn quralu protsesjne, tenjz orga-
Bionomdbq t:iktor-nizmderj ete kep qah,sadh. Sondbqtan tenjz cegjndjle-
lar men .fats1alar. . . t l t t · · · d ct· t rJnJn. c;ara h bS arhn ysinu ycJn, orgamzm er Jn e-
nJzderde taralop qonhstanu zan,darhn ajlu kerek, iaqni olardhn tjrcj
Jjk etulerjn qamtamasbz etetjn <;aqdailardb eske albp otbru kerek. 
Osb Bio no m db q fa kt or 1 a r dep atalathn, caoidailarClla catatbndar 
Si 



rn hnalar: organi zmderdjn c;aabsbp Hlrularbna qolaJlh aolatbn qattb 
tjreujcterdjn aar-c;oqtbOJ.b (su astbnda OJ.b narselerge nekjtul j Ui ratbn 
c;ana erkjn c;yrjp c;yretj n organlzmder soladb ), sudhn tuzd blbQ\h, 
temperatura , carbq, aas u kycj, tenjz subnhn artyrlj qozqalbstarb, ta
Ojb aasqalar. 

Osb aionomdbq fakto rlardbn ajreulerjnj n ezgerujne qaral , ne or
gani zmderd jn e ljp jtuj nen, ne aolmasa olardbn ajrsbpbraSbllbfl. 
ajrtelep c;ana c;a q da lOJ.a ae ljmdeluj arqasbnda, organl kalhq dynienjn 
sostavh da ezgerjp tiiradh. 

Ten.jzderde ajz, ezderjnjn aykjl aoilarbnda fizika·geogra fla lhq 
c;aO[dailarb c;ana faunasb men flo rasb ajrdei BOlbp keletjn ucaskalar
db aele alamhz. Mii ndai ucaskal<J rdh tenj zdjk f a t s l a I a r dep ataidb. 

Bionomdbq faktorlardh zerttep Bj lu, tek qana tenjz cegjndjl erjnjn 
OSb kyngj qiirhlbshna c;arhq tysjrj p qoima idh. 01, eskj zaman cegjn
dj lerjnjn sostavb men ola· dhn jcjnde saq talhp, tasqa alnalbp qalOJ.an 
tjrj c;andjkterdjn qaldhqtarhn ajlgennen kcijn, e tken zamannhn fizi
.ka-geografialbq c;aqdailarbnhn qandai aolOJ.anhn ajluge de mymkjndjk 
seredj, iaOJ. nl cegjndjlerdj n. achq tenjzderdj kj ne c;aaialhq pa, lagu ndbq 
(ij rme keldjk) pa taOJ.h sondai lardh an hq tauoa mymkjndj k aeredj. 

. . . Ten.jz tyaj cegjndjlerjnjn. taralubnda mbnadal zan.dblbq 
Ten.J ~ t}'. 5J ~J n. Balq aladb. 
cegJndJle rJ . Tenjzd jk c;a q alhq ae ljkterjnjn, materik tjk ce-

_,, jndjler aasbp c;atadb. SbnOJ. an tastardan q11ral0J.a n materialdardbll, en 
jrjlerj c;aOJ.aOJ.a c;uhq c;erde <;i hladh da , odan arj usaOJ.braq material 
cegedj. Misalb c;aaialarOJ.a c;ubq c;er lerge, tas <;hnhstardhn c;umbrlan· 
oian sbnhqtarh galecn ik <;ih!adb da, c;aOJ.adan arjrek te camalb melcer
degj rakovlnalar men ajrge qum cegjndj lerj c;atadb. Bjraq, keide, 
m11ndai rakov inalar ete kep aoladh ( r a k u c n i k ): aii.d?n ;:irj, aJette 
j te rj nde azd b-keptj rakovi nalar men ten.jz c;andjkterjnjn sketetterj 
qosblbp c;yretjn, iisaq saz cegjndjlerj c;atadh. Tik kelaep c;utatbn 

"materlktj k" aetkellerdj usaq sazdau cegjndjler aasb p c;atadb; Bill 
cegjndjlerdjn c;aratblbstarh da materiktjk ~oladb; Bfilardhn jcj ndegj 
ten.jz c;andjkterjnjn qattb qaldbqtarb ed<3UJI melcerde aolbp keledj. 

87 



<;'blb tenJzderdJn <;aqalhq zonasbnda koraldara.hn Izvesten Sil!opn 
t=Jfirhlbstarb kep Boladb. K:oraldar tenjz tyBj cegjndjlerjnjn. qfiralubna 
kezge kerjnerljktel edaujr qatbsad'.b; olar talbZ tenjzderdjn c;aqaOJa 
<;aqbn c;erlerdegj tyBjnde c;ana achq tenjzderdegj su astblbq qMatta.r· 
dbn, ystjne othrbqth kolonialar qnraidb. 81jp ketken c;;mdjkterdJ n 
fzve st qurblhstarbnhn, ystjnde olardbn kelesj tuqhmdarh erkendep 
sonhn arqashnda koral kolonialarb tez esedj de, su astbnda Bar le r I j k 
r I f t er dep a tal athn ylken c;oldar men saqlna t;)rjzdj olpat-araldar
a to 11 d a r paida Boladb: Bill araldardhn, jcjnde I a gun a dep ata · 
lathn, dengelek kelder BOladb (70-suret). Bll !ardhr~ en. hqtlmal c;ara
tblbSb (Mer re I t e or i as b soibnca) mhnadai. Su astbndaCJ!b taular 
men qairan,darqa ezderjnjn qilrhlbstarhn Berjkce kigjzjp koraldar. 
Jc c;aqhnan emes, Shrtqh, tenjzge qaraoian c;aCJ\bnan, tenjz tolqbndarh 
<;a01aot a SOCJtbp tfirathn Bolsa da tez ese Bastaidh. Ten.jz tolqhnhnhn, 
kycj men koral rifterjnjn, sbnhqtarh c;oqarb tastaladb da, Bfi.lar Bara· 
Bara esjp atoll saq inasb tyrjnde tenjz dengeljnen camalb oiana CbO[hP 
turathn Boladb. BilrhnCJ!h geologialbq epoxalardhn koral rifterj kep 
c;e.rlerde c;er qaBbO[bnhn quralu protsesterjne qatbsbp turadb. 

Sub ta ibz c;a01alhq tenjzderdjn, tyBjne shnbq tastar men organi · 
kaiMJ cegjndj lerden sasqa, :ximialbq cegjndjler de c;atbp qalbp tura
db. Olar, tenjz tilzdarh ertjndjsjnjn, qolulanub (konsentratslasb) 
natlc;esjnde, suhn tez Bulandhrbp c;Jserjp tilrat'hn, tulhq ten.jz qolthqta
rhnda cegedj. Adam salashnhn. caruacblbQ\bnda relderj ete ylken 
Bolathn, tas tiiz, grauBer tfiZb c;ana gipstjn cegjndjlerj osblaica 
qur::il adh. Os'bndai tili bQ Basseinnjn. misalb esesjnde, tenjz sen c;j· 
njcke proliv arqhl b qathnasbp turatbn, K:aspi tel'l]zjnjn, Qara-Buoiaz
Ool CbcpnaO[hn aluqa BO!adb (71-suret). 

" 

Sudhn, CbO[anaq Betjnen 
kyctj Bulanhp CbClJUh n;:iti
c;es jnde, ter\jz subnhn, kon
sentratsiash arthp, onhn 
jcjndegj erjgen Hlzdar ce
gjp qalbp tilradb. 

Tenjzdjn, sularh terer\ 
Bolatlbn OB!hstarbnda teren· 
djkke ~aral c;ana okean 
sularhnhn, sol teren,djkterjn 
meken etetjn organizmder
ge qarai, girunt ta ezgerj p 
tili:adh. 

300 m-den aspalthn 
terendjkierde, adette g Io
s i g er ind j k usaq saz 
deitjw c;atadb. 01-sarb ne 

71- s u r e t. Kasp1 tenjzjnjn ~ara-Bnoiaz-Gol aq tystj massa, achq auada 
cbqanaoib. ol, aq tystj \:ana BOr tarj zdj 

zat quraidh; ol mikroskop 
arqhlb oiana kerjnetjn c;aBaib ~<indjkterdjn gloBigerlnderdjn-rakovina
lardbI'\ i;lhndhsbnan qo.raladb. 
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!000-nan 2000 m-ge d 1jngj teren.djkterde, nsaq sazdMl. quraub c 
Beljkterjnjn. jcjnde, qanatalaqt& t;llmsaq deneljlerdjn,, iaqni pteropod
tard&n. rakovlnalar& ystem Boladh. Sondbqtan, Bill aq tystj llsaq sazdb 
pt er op o d th q usaq saz dep ataidh. <;alp& aloianda, ol sirek kezdese
dj onhn en kep tara qan r;erj-Atlant okeanhnhn ontystjk Beljgjndegj 
suastblbq plato. 

Budan asab,n teren,djkterde izvestjk cegjndjler Bohnaldh; eitke
nj, lzvest rakovinalar men ten,jz r; ;:mdjkterjnjn, skeletterj, typke qarai 
<;ail ap tysjp Barbp, ten jz subna erjp ketedj. Sondhqtan \hlh okeandar
da, 3 mhn. m-den asatbn teren,djkterde, en. r;asaib r;;mdjkterdJn-ra
diolarllerdjn. -ete ii sa q, kremendj saulelj skeletterjnen qiiralatbn di a -
tom db q us a q s a z deitjn usaq saz cegedj; sill iisaq saz salqbn okean
dardhn, r;ooiarOJ.b gorizonttarhnda esjp keBeij p turatbn, diatomdhq 
ne kremendjk sald&rlardbn, kremen rakovinalarhnan qiiraladh (72-
suret ). 

500 m-den asatbn en, ylken teren,djkterde de ten,jz suhna kremen 
skt:letter men rakovinalar erjp ketedj c;ana olarda teren. s u i h q q h -
z h l s a z cegedj; osh aitbiOJ an az te ren. jkterde Bill sazdbn, qfiraub 
Beljkterj organikalhq cegj ndilerjmen \8Bhihp c;atadh; Biil saz tek qan a 
vulkan kyijnen, pemza kesekterjnen c;ana jcjnde meteorlhq c;arathlbs
th temjrj Bolatbn, qhZhl tozan,nan qiiraladh deuge aoladh. 
Kai . d .1 • Cegjnd jler qiiraludhn Osh protsesj kelderde de aolhp 

cegJn l erJ. tiiradh; Bjraq monda tenjzderdegjge qara01anda 
ol az masctapta aoladh. 8zender akeljp tysjretjn mexa ri ikalhq qos
palar ycjn, Bara-Bara cegjndjlermen tolbp qalathn, taBiOJ.i tundbTOJ.bC
tar rel jn atqaradb. Misal ycjn, sub kep teren. Balqaldb aluqa Boladh; 
ol ezjne, Selenganbn, c;ana aasqa ajrtalai azende rjnjn, lai sularhn 
a!hp, ezjnen suh ete meldjr Bolathn Angaranb ChOJ.ar&p turadb. Kel
derdjn tyBjnde organ ika lhq qospalarqa Bal Bolathn usaq saz c;atadb; 
Bill organikalhq qospalar-kel Basseinjn meken etken organizmder
djn. qaldhqt rh . 

-
7 2- s u re t . Okeandbq u>aq dLubn m!kroskop arqblb qaraqandaotb oarazesterj., 

Soldan onqa qarai: diotomdbq, glosig rlndjk, radiol;iril jk nsaq saz. 

Ximialhq cegjndjler aoihndh kelderde de cegedj; Bjraq olardhn 
cegIJj, asrese aqhnshz kelderde kap aoladh. Miindai kelderdj qorek
t-elldjrjp tilratbn sular, ezderjmen Bjrge, jcterjndegj erjgen tuzdard1>
akeljp turadh. Biil tfizdardh olar ezderj ainaldbfa \Ubp-caihp atken 
tau <;&nbstarhnan aladh, aqhns&z kel aasseinderjnde c;inala kelJp, ol 
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tazdar Bfilardhn sularhn accblandbradb. Tozdardhn konsenratsiasb, 
sjrese sudhn, r;azdh kynj kyctj Bulanubnda, asa qanbO[Ub d;:irer;esjne 

-«; etkende, olar qatth cegjndj tyrjnde, sudan Beljnjp typke qonbp ti.l
radb. Bjzdjn SoiuzhmhZdbn, Evropalhq Beljgj men Baths SiBirdegj ezj 
cekken tuzda rdhn, ti.lz qaBattarb osb r;olmen paida Bolqan. Orta endjk
terde, kelderge esjmdjkter (keBjnese torf mygj) ChCJlbp ketedj; milnhQ 
qaldbqtarb tor fan n i kt er deitjndj qurbp, kel Basseinjn to.tas 
Basbp r;atadb. - -~ :,,.,. ._ ..... 
• ,. 6zen cegjndjlerjm'en, ezen all uvimen, Bjz ezenderdjn geologia!hq 
~reketterjn zerttegende tanbsbp ketemjz. 

5. Cegjndj tau «i;bnbstarbnhn sipattamasb. 

Quralu adjsterjne qarai, cegj ndj tau <;bnbstarb Bjrne
Cegjndl Cb~~star- ce gruppania Beljnect1·. B1·r1·nc1· az gruppaqa ximialbq 

dbn. kiass 1f1kat- . . ~i ' d 
siasb. ygjlUdJn hqpalbnan BfiZblhp, Bi1ZhlOJ.an orhndarbn a 

qalhp qoiqan <;bnbstar r;atadb. Bular q a 1 db q 
cegjndjler ne e I u vi a 1 db q <;hnhstar dep ataladb. Budan kerj sh n
ot an kesek tau <;hnhstarhnbn, gruppash ylken Boladb; Bi1lardh ezde 
rjnJn aloiacqb quraloian orbndarbnan ;:irtyrlj geologialhq ;:ireketcj ler 
(c;e l, su, taOJ.h taOJhlar), Basqa <;erlerge kecj rjp tastaidh. Organizmder
djn areketterj n;:itic;esjnde paida Boloian, organ o gen d j k tyzjlj ster 
.ete ken tyrde taralqan Boladh. Onhn, ystjne c;arathlhsta, su ertjndj-
3erjnen cekken, x i mi a I h q cegjndj <;hnhstar da quraladb. 

E '. uvilj '{ c eg jndjler. 

El uvil jk ceg jndjler y gj lgen <;bnbstardbn erjmeitj n produkttarL, 
'Eluviljk cegjndj- a ulardb transporttaOJ.bC age ntter albp ke tpegen ; sondbqtan olar al 
Re rdjn, c alpb xa- 01acqb qoralqa n orbnda rhnda qalbp qoiqan. Bolar-ne kvarts, sluda 

rakteristikaSb. ta OJ.b aasqa lard bn, tyijrcjkte rj siaqth, BDZblbp elementterge airLl
ma qa n mineralda r, ne aolm asa-aibfbl udLn erjmeitjn produkttarL 

-sazdar. Bot cegjndjler qaaattb aolmaidb. 
Tiptj elu viljk cegjndjlerge kaolin <;atadL; ao t da la cpattarhm.n 

'Iloksitter meu la- aibrbl u pro tses j n<iti <;esj nde qoraladb (32-aet), s ol protsestjn. 
teritter. kaolin fazasbnda toqtalbp qalm iti, <irj alumini totbOJ.bnbn. gidra tb, 

iaOJn i aorsi t qoraluOJ.a deijn sarubda myrnkjn. Bui protses kaolin
nen kremnl albp toratbn, sj ltjlj te n.rektjn jcjnde <;y rjp toradb. 

Shftqb tyrjne qaraqanda, aoksit saz siaqtb aolad b. Omn. sbffQb a!Mmac1>IL0jh
sumen aralastMqanda pl as tikal bq massa()\a ainalmaitbndbOJ.b. Bjraq, aoksittj amqtau
dbn <;alqbz OJ.ana senjmdj <;Olb- x imialbq anallz. 

Boksitter alumini CbOJarbp a lu y cjn mineraldbq Sbrio aol adb. 
SSSR-da aokslttjn. aelgjlj kenderj Leningrad oslbsbnb n Tixvin rai onbnda <; ana 

O ralda aoladb. 
Litosferanbn i;:oqarotb qasatbnbn glinozemge aaiub, <isjrese tropik klimatbnrla 

-~jgerlj aolbp taradb. Munda, jcjnde temjrdjn. BoiaO)bC totbq tarb kep solatbn aok
si tten qoralqan lateritter-qbzbl topraqtar tyzjledj. 

Kesek f,:Lnbstar. 

Cesea men Taulh <;erlerd e:_rj Cbn,dardbn, BfiZhlularh natic;esjnde, 
-galka (maltatas). ceBen qi1ihlm alarh paida Bolathnhn Bjz Bjlemjz; BU!ar 

ezderjnjn. quraloian <;erlerjnjn, <;anhna <;ihlO!an ke· 
sekterden qaralado. Ceaen aoion sumen endelmegen, sorttalmaoian, 
• umhrlanaa01an fisaq tas, ol qaaatth aolmaidh. 8zjnjn petrografia-
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lbq sostavb c;e njn en o nbn, qai tau c;bnbshnan qiiraloiandhOJ.bna qaraI 
tyrlj Boluh mymkjn. CeBennjn e t e ylken c;ihndblarb, at mosferle nu 
protsesj asjrese kyctj BOlbp tu ratbn, quroiaq eel c;aqtar men plus 
~a q taOJ.h tau ae tkeile rjnjn etekterjnde quralqan. 

Su endegen iaki domalatbp c;umarl aq an, clifo vkalaqa n c; ana dia
metrj 10 mm-den kem Bolmai thn kesekte rdj g ;:i I k a (maltatas) de p 
a taidh. G;:i lkanbn da petrografl albq sostaVb onhn qai <;bnhS thn nfizb
lu prod uktb ekendjgjne Bailanbsth Boladh. Galka jrj ke lderd jn, c;artas
th c;aqalarh c;anhnda, tenjz t olqhnh c;aoiaq a Cb OJ.hP tu ra thn zonada 
c;ana 30J.bSh kyclj e zenderde quraladh. Tenjz gci lkashnhn ezen gcilka
Shnan a ihrma sh- ol pj sjrgen kjckene c;azhq nan formalh aoladh. 
<Jravi men qnm. Kese k <;hnbs tyi jrcj kt~rj njn eicemderj 1,5 men 10 ~nm 

arasbnda aolsa, onda1 tau <;hnhsbn gr a v i dep ata1db. 
Biil-sorttalhp, qaaat-qasat s ob.p c;atathn materia l. 
Gravidjn mat~gj muz a OJbndarbnbn bqpaldarbmen (fluvioglatsialhq 

<;arathlbs th) e zenderde, ke lderde c;ana te1~jzderde qura lub mymk jn. 
Mangj miizhnbn Lqpa lh arqblh paida soloian gravi, SSSR-dhn Soltys tj k 
satbsh nda ete ke p kezdesedj; al, gravldjn e zendjk cegjndjlerjnjn 
kep tara q an c;erlerj- Oral, Kavkaz, Sisi r c;ana Ort a Azia. 

\: bnosthn usaqtalubnhn keles j stadi asb- q ilmdar. Grav! siaqtb 
qum da kesjnese jcterjn e azdh-ke ptj dala cpath, sluda, te mjr t othq
farb, saz tyijrcjkterj taoth sasqalarb qosblotan, kva rts tylj rc jkte rjnen 
quraladb . 

Qum-on,ai kecj rjletj n kesek <;bnbs; sondbqtan onbt1 cegjndjlerjnjn <;aratblbsta
rb ete kep tyrl j solub mym kjn (all uvia ldr.,q , valundbq, eoldb q !aOJb taOJblar). 
Qumnbrt ddettegj qospas&- saz, onbrt sa pasi. osr., sazdbil. keptj g jne sailanbS!b Bola 
db; qomdr., osb nelgjsjne qarai ye gruppaOJa neluge soladb. 

QfliblOJbC ne sorpbldaq qomda r, sular qu rOJ.aq kyijnde tozart CbOJarmai dr. <; ana 
"tilanoian kyijnde tyij rcjkterj njrt arasbnda ecs jr Ba ilam Bolmai db. Lupamen qaraoian
da qam tyijrcjkterjnjn tozanmen qaptalmaqanhn, ne qaptalsa da e te az qaptalOJ.an
dbOJ btl keremjz. Balurdhn jcjnde saz qospasb 3%"ten Jftbq s olmaidb. Bolar or\ai 
qozoialadb t;ana qo rqaq ky ijnde kyrekten qO iblbp tysjp toradb. 

Sazdr., qomdarda lupamen qara oianda osaq toprJq qospasbnbrt sa rlbO(b kerjnedj. 
Qoroiaq ky1j nde BOiar azMaq toza n CbOJ.a radr., da , sulaoianda tyijrcjkterjn jn arasbnda 
c amalb qana sa ilamnb!l sa rl bO[bn s jldjredj. Munda i qu mnb1l, keptjrjlgen kesekte r 
sau saq arasbna albp q bsqanda op-ona i usaqtalb p ke tedj. Munbil. jcjndej saz qos pa 

-ten 10%-\{e deljn soladb. BUI qumdar onai qazbladb. 
Qomaqtar quroiaq kyijnde tozaf\ cr.,oi arad r., . Lupamen qaraoianda, milnhn ty ij rcjk

lerj njn tutasbnan usaq topraqpen qaptaloiandoOJ.b ke rj nedj. S ulano1an kyijnde tyijr
cjkterjnjn arasr.,nda s ail am Boladh. \;ana camalb oiana ol qoloia da \'.3Bbsadb. Sul an
U] an qumaqtan Eetj st1 c;b r carik \'.asa p aluoia noladb, s jraq ol sozr.,p il euge kel meidj. 
Keptjrjlgen kesekterj n qolmen usaqtap c;jseru ycj n, camalb kyc kerek 11oladb. K: y
rekke qum c;a s r., spa idh, s jraq ol az qlbndhqpen qazr., Jadr., ; sonda qazbp al r., p ta sta- · 
qan kesekterde azdb-keptj kesken jzder qalbp taradb. Bulardhn jcjndegj saz qospd 
10-18% Boladb. 

Jcj nde temjr qoshl bstarr.,nr.,11, qospasr., Bar qamnbn tysj , acr.,q sarr., tysten qbzbl 
ly ske deijn s oladb. Organi kalbq qospalar qamqa kyngjrt-qara tys en&jzedj. 

Katamorflzm zonasbllht\ tamengj gorizonttarh men 
Sementtelgen tenJz tyBjnjn ast&nda ~atathn diagenez zonashnbl\ ke-

k esek t;hnhstar. Bjnese sementatsla os lbsb Bolathnb ~ootarhda aithl
d b, mfinda Borphldaq qOihlOJ.bC ~bnhstardan aailamdh tas ~bnbstar 
<'jilraladb. \:OOJ3fO[b gorlzonttarda ertjlgen zattar, munda ertjndjlerden 
a~ljnjp Chqarbladb da, BOrpbldaq materialdh sementteldj. CeBennen 
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eastap qflmqa deljn kesek <;hnbstar, osb oslbsqa keljp tysken son 
tas <;hnhstarota alnaladh. Bill protsestjn. natic;esjnde, ceB nnen Br e k
c I a deitjn, gravi men galkadan k on g Io mer attar, qilmnan 
q fl mt as tar paida BOiadb (73-suret). 

Sementtjn xarakterjne qarai Bill <;hnbstardbn sazdb, izvestJ, temjr
lj, kremnilj Bolularh mymkjn. 

Osh sipattal01an kesek <;hnbstardhn keiBjreulerj prnktlkada ete 
kep qoldanbladh. 

Misalb kesekterjnjn. yl
kendjkterj 25-ten 60 mm
ge deijn Bolathn sorttal
OJan ceBen tas c; oldardb 
(cosse) Bet teu ycjn qolda
nhladb. Gravi de ;}dette c;ol 
jsjnde, Ballast eseBjnde, 
temjr c;ol me n <; ai c;oldar 
polo tnalarhna qolda nbladb. 
Onhn ystjne ol qilrhlbs 
jsjnde relj e te ylken Bola
tbn Betonnhn sostavbna 
kjredj. 

Taza qilmdar - Chnb 
' endjrj sjne kjrpjcpen, otqa 

tezgjcter daiarla110Ja, quiu 
jsjne, cl ifovka jsjne, taOJb 
s asq alar• r. a kerek material. 
Sementte lgen <; bnhstardbn. 

7'3- sure t . Qamtas (cl1f) tyijrc j Rtjgj sjr qalbptb jcjnde qumtastbq caruacb-
emes <;bmsthn osrazetsj. lbq maQbZb ete ylken BO-

lad b. Bui qurblbs ycjn ete 
c;aqsh tas. Munhn ystjne qumtas, tljrmen tasb ma .erialb men qairaq 
tas eseBjnde de qoldanbladb. 

Sazdar. Sazdar da kesek <;bnbstarqa c;atadh. Saz dep mineral
dbq topra q massanh aitadb; sill massa kesjnese qa

Bbrcaq formalb (dlametrlerj 0,002 mm-den aspaitbn). sudb ke p (3-ten 
6% ke del jn) c;utatbn, ete usaq Belcekterden quralqan BO adb. Ke
Berde sazdar kelemderjn kjcjreltjp, c;arbl adb. Sazdar su etkjZBeidj . 

Petrograflalbq sostavtarh c;enjnen, eular jcjnde temjrdjn sul1> 
tothqtarb men aasqa mineraldardhn qospalarh Bolatbn, kddjmgj sulh 
alumosilikattar. Sostavtarhna qarai, olar ne myldem plastikalh Bol
maidb, ne olardbn plastikalblbOJ.b ate c;ooiar<Jib d;}rec;ede Boladb. Saz
dar ;}rtyrlj c;oldarmen c;aratbladb. 

Valundhq (m;}ngj muzdhq) sazdar m;}ngj milzdhq morenalardhl'\ 
sostavtarhna kjredj. Biil ceBen men valundarcqa eai BOlbp keletjn , 
;}dettegj sorttalma01an qaBatshz materialdar. Endj, m;}ngJ mfiz 30J.bn
<farhmen Chqarhlbp tastalathn (fluviogldtsialdbq) sazdar Balsa, olar ~aq
Sb sorttalqan aolbp keledj c;ana qaBat-qaBat BOlhp <;atadh. Alluvialdbq 
sazdar (ezen <;ana kel sazdarb) qaBat-qaaat BOlh p ~atadb, c;aqsb sort-



taloian Boladb c;ana ddette, organikal1>q qospalarmen qara-qori.hr tys
ke Bolalqan BOlbp keledj. 

Sazdardbn, en qalbn, cegjndjlerj ten,jzdjk c;arathlbStb Boladh. Kep 
taralqan saz-organikalbq zatpen cana kykjrttj temjrmen Boialqan 
tenjzdjn kek tystj sazb. Saz Belcekterjmen Birge temirdln sulh totb-
qhn albp Chqarbp tastap turathn ezender .----~·---...... 
saqasbna c;inalqan tenjz sazdarhnhfl. ty, j 
qhzhl BOlbp keledj. Ekjnjn Bjrjnde glav
konit mlneralhmen (temjr men kalldjn si
likathmen) c;asbl tyske BOialqan tenjz saz.c 
da kezdesjp turadb. Aqthqta Bjz t ere n s u · 
1 b q q b z b 1 s a z d a r deitjnderdjn okean 
da r tyBjnde kep taralOJandarbn Bjlemjz. 

Sazdardbn, qalq caruachlbOlhndaCJlb rel 
derj ete ylken BOladb. En ken tyr::!e ola r 
qfirhlhs jsjnde qoldanbladb; mii.nda olar 
kjrpjc, teBe cerepitsashn, kanallz @tsia tru· 
:salarbn, kece teseulerjn (klinker) daiarlau 
ycjn clkj zat eseBj nde paldalanbladb. Saz · 
dardbn, kelBjr sorttarb otqa tezjmdj (ca 
mot) Bii.lbmdar c;asau ycj n c;ilmsal db. Mil · t 
n bn, ystjne, saz ete ken tyrde endjrjs kd · · 
sj Bjnde de qoldanbladb. 8zjnjn taBiqi sa· 
palblbOJhna qarai saz qhCQblOJa Berjk bdbs· • 
tarmen farfor Bfiibmdar c;asauqa da c;um· 
saladb; toltbrOJbC sazdar qospa eseBj nde 
qaqazqa, saBbnqa, Sbrlar01a qosbladb; su-
ihq zattardb tyssjzdendjretjn, misalb, kero- ,,,. 
indj onhn, jcjndegj erjgen qospalardan 

tazarta tbn (aqtaitbn) sazdar da BOladb; ol 7 - s ure t. Le~ jcjn en .sa lw· 
maishzda ndhratbn massa esesjnde, CilOJ.a c;a- o1an <;ol (SoltystJk Q uta1) . 

sau jsjnde de, taqh sondailarda da qoldanbladh. 
sa~ct 1 t t Tbqhzdalhp qaaat-qaBat BOlbp c;atatbn sazdar, s a z db 

~ b s ane s er. I t d . . d B I " 1 t· k I a s a ne ts er J qu ral b. ilar c;uqa p asm a arq 
aeljnetjn qasietterj sar, qara-silr, ne qara tystj <;bnbstar. Sazdh sla
netster su <;iltpaUh c;ana plastlkalb Bo la almaidh. 

8zjnjn. strukturasb c;anjnen, sazdarqa las ete <;a<:J.hn 
Les. Boladb. Bui ate ilsaq tyijrcjktj, <:J.aaatshz tau <;bnhSh, 

negjzjnde ol-kvarts, saz Balcekterj, kemjrlj qhcqbl izves c;ana te
mjr totbOlb gidraLtarhnhn, aralasb. Onbtl, ystjne onda, <; u r av c i kt er 
dep atalathn, kamjr qhcqhl izves (konkretsialarh) solad b. 01 ete c;jnjcke 
kanaldarmen tjljngen; Bill kanaldar-lestj, omn <:J.ii. ralub kezjnde 
qaptap tilrOJan cep esjmdjkterj qaldMqan tan,Balar. Bf l <;bnbs su et
kjzgjc BO!adb. Su c;uqanda, lasten ete xarakterlj vertikal c;arlar pai
da Bola db (74-suret). Lestjn c;emjstj kep s eretj n qalhn, cegjndjlerj , 
Soltys tjk Qbtaidbn, kep c;erlerjn albp c;atadb. Les CbOlhS evropalhq 
(orbs) qara to praqhna da tesek <;hnhs solbp c;atadb. 

Lestjn c;araluh c;elden (fO ldbq) dep c;yrgjzedj. Cal c;elderj albp ke
.tetjn c;ertjl tozan blqaldhfaq oslhstarqa sarqannan keijn, c;er Bet ne 
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tys)rJljp, qasbrlar BO!h lestjn qalbn, qaaattarh n qilraqan. Qbtailhq 
lest)n. carathlbSb OSbndai BOl u ke.re.k. CbOJ.bS e.vropalbq lestjn. qalbn~ 
dhqtarb mdngJ mazd r periodhnbtl, morena cegjndjlerjmcn aailanbstb 
uoluh hqtlmal; miinda les-camaSb c;el men fluvioglatsi alhq tyzjljs• 
terdjn asaq topraqtarhnhn, iichrblularh na ll ~esj solu kerek. 

Osaq to praq teBe ler men taul ardhn, Betkeilerjnen su aOJ.bndarhmen 
c,;ublbp Barbp, o lardht\ etekterjne ceguj arqhlb da, Iestjn paida Bolub 
mymkjn. Mu nda! cegjndjlerdj de l u vi dep ataidb . Bildan sasqa, all u
Ylljk kel lesj <; ana ezen alaBhnhn, lester] de Boladb. 

Organogendjk tau <; bnbstarb. 

Orgc:nikalbq <;araiblbstb tau <;bnbstarhnhn, lltosfera cegjndj qaBat 
tarb quralubndaqh relj ate. ylken Bo ladb. Bular-ne.gJzjnde. ten.j'i 
cegjndjle.rj; Bjraq, organogendj k <;bnhstardbt\ jcjnde tuccb sulhq c;a
na kontine.nttjk tyzjljsterj de Boladb . 

Izvestastar. Tenjzdjn organogendjk tyzjlj sterjnjn jcjndc en kep 
taraoi andar-izvestastar; Biilardh11, melcerj Barlhq 

cegjndj <;bnb ~tardbn, 6 °10-ne deijn Boladb. 
Biilardhn, keiBjreulerjnjn Bjz <;oqarbda aithlOJ.andardan, tura tas 

<;hnbstarbnca quralathndarbn Bjlemjz; Billa r- q a Bats h z rift J k iz
vestas deltjnge neg:z salatbn, kora l qilrhlb~tarbnhn qaldbqtarb. Izves
tasta rdbt\ k€Bj tenjzdJn izve.stjk usaq sazbnbn thO}bzdaluh arqblh 
palda BOIOJ.an. Osh kyngj tenjzder tysjne mollusk jler (pteropodtar) 
rakovinalarbnan , et\ <;asaib c;andjkterden (forminiferden, gloaigerin 
nen) qilralqan ils1q saz cekkendei, etke.n geologia lhq epo alar teQjZ
derjnde de foraminiferlerdjQ izves rakovlnalarbnhn, cegjndjlerj qo.
ralbp tfirCJ!an; Billardhn, thCJtbzdaJhp sementteJujne.n foraminiferljk lz
vesta star (nummulittjk, fuzulindjk, taOJb Basqalar) ~ana 
molluskjler rakovlnalarb men Basqa ~andjkterden r a k o vi n a 1 h 
i z v est as tar paida solq ,n (75, 76-suret). KeiBjr izvestastarda olar
dhn qfiralubna materiJl BOlOJ.an rakovinalardh aibrU01a mvJ i Bo! maidh 

75- s u r e l • Nummullttjk izvestas. 76-s u r e t . Fuzulmdjk lzvestas. 

I z vest as ii s a q s a z . Topraq t8rj zdjc;iiqqhc <;bnbsqa-B or q a 
ttegjz Boladb. Onbn carathlbsbn mikroskoptbq qfiPhlbSb acbq kerse
te.dj: mikroskopp n qaraoianda, onbn jcjnde. <;aqsb saqtalqan fora
miniferler rakov!nalarbn aiMuqa soladb. 
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Ekjnjn Bjrjnde lzvestas qandal melcerde Balsa da saz qosblbp
i;yredj, sonhmen merge 1 n er u x 1 d k dep atalatbndaroia kecu <;olbnda 
Bjrnece satb lar paida Boladb; Billarda izvestasqa qosblathn sazdardhn 
melcerj 30%-ke deljn soladb. 

Ekjncj <;aOjbnan ekjnjn. ajrjnde, lzvestastar jcjnde kemjrlj QbCQbl magn1dj rr 
(MgCO~) qospas1.> aoladb. Manda1 lzvesta tar do I om l t t 11 n Oja n i z v es t as ta r 
de{l ataladb. Eger MgCO~-tjn. qospasb 4J% ke delj n aulsa, onJa dolomit degen tau 
<;1>nbsb CbOJadb. Dolomlt1zatsla protsesj, tenjz subnda JJb magnt tiizdafbnb~ lizves 
cegjndjl erjne tig]zetjn 1>qpalb arqblb aol bp tfiradb. 

Qortbnrlbda, qhsqaca tyrde 1zves1asta rdbn caruachlhqqa qoldanblulan.n, taotb 
ajr eske tysj rjp kt tel jk Olardbn. negjzgj massasb qiirhlbs kerekterjne keteaj. Kyl
djrgende olardan qiirblbs sementj lzves CbOJa..lb. 

Sazsen Bjrge kyi jrgen fzvestastardan portland ~ement CbOJadb. Bjraq, portlan 
semen! ycjn e11 c;aqsb material me1 gelder. Budan keijn lzvestastar co l1>n salqbtuda, 
Chm, enJj rjsjnde qolda nbladb <;ana 1nestastar men mergelder lb11al tq bc zat esesjnde 
de (topraq lzve t.-u ycj n de) pa idalanhladb. Dolom1t otqJ t .. zjmdj material esesjnde. 
qur1>lbs jsjnde qol dannladb Bor da semen!, Cbnb. qant, rezfna, qaoiaz endjrjs k~
sjpterjnde, qar1>lbs j>jnde taOJb sasqalarda ken. tyrde qolrianbladb. 

T I BilrbnOJb geologialbq periodtar tenjzderjnjn en <;a-
repe • Baih Baldbrlarhnhn kremnil j rakovinalarhnhn cegjn· -

d j 1 er j tr e p e I g e negjz noladh. Bill-9umsaq, ;idette, achq-sur ne 
sarblau tystj soJatLn, azd[' p Borqa aqsaitbn <;bnhs. Trepeldjn naqhz top· 
raqth tyrlerj tau i1 n h dep ataladh da, thOJbZda lJJandarh po 1 i r o v k a 
s 1 an et s j dep ataladb . TbO\bZ trepeldjn jcjnde rakovinalar kerjnBei 
dj; eitkenj, olar erjp ketedj. QhCQbldarqa salJ]an a, trepel qainamaidb. 

Trepelder ete 9enj l BOladb 9ana \:hill men dbBhStb nacar etkjzedj 
Osbnhn arq Sbnda kjrpjcpen gidravlikalbq sement daiarlanuda, onb 
ate qhmBat qurhlhs materialh etedj. F11trler (syzgjler) esesjnde de, 
polirovka <;as .. dthn material eseBjnde de, surguc pen kantse!;}rfa re
zinkalarhn 9as uda tolthfO\bC eseBjnde de, otqa tezjmdj shflar men 
protlvogazdar daictrlauda, qoparhp atqhc zattarOJ.a qospa eseBjnde de, 
taqb Basqalarda qolu::inh ladb. Olar SSSR-dhn ortalbq raiondarbnda , 
Povol<;iede, Ora!da 9ana Kavkazda kezdesedj. 

Torf. \:aratblbsta, e sjmdjk c;arathlbstb orgonogendjk <;b
nhstar ken, tyrde taraqan. Ondai <;hnhstardbn qura

lubnhn Bjrjncj s' ad1asb tor f. Torfdnikter blO]alh asa kep Bolathn au
dandarda quraladb. blJJ,aldhn osbndai arthq BOlub, esjmdjkterden 
<;ana az melct- rde qana \'.dndj kterden paida BOIOJan organikalhq mas
sanhn c;inalubna et qolailb c;aqda Jar tuqbzadb. Bill massa aua az 
c;etjp tilra hn c;a01dalda, Bakterialardhn qa tbsularh arqashnda cjrjp, 
torf quraidh; Bil l t )ffqa organikalbq-gumindjk QbCQbldar sjngen no
ladb <;ana onbll. jcjnde 60%-ke d -' ijn kemjrtegj Boladh. Eger 9inal
Olan organik·1lbq massanhil. qa lbndbCJlh 0,5 - 1 m ge c;etse, onda ol k;}
djmgj tlptj torfdnik BOlbp CbOJadh. Munda Barlbq esjmdjkterdjn de 
tamhrlarb, mineral gruntjn emes, OSh organikalbq massanhn jcjnde. 
BO!adb. 

Tiptj torfanikter ;idette sa tpaq kelderde <;ana tiirOJbn sulardbn, kelderdjn esjm
djk a<tbnda qalu l;1 rb arqasbnda quraladb. S Oll.Ofb <;aOjdaila rda, esjmdjk ;iuelj <;a0Jalar0J.a 
<;ubq i;erlerde bsedj de, sonson ajrden ajrge kt:>ldjn aykjl aetjn i;aubp ketedj. 
Mundai turoian sulardbn, minerald1>q cegjndjlerj, aastapqb kezde izvestj - asaq 
sazdb massadan-k e I merge I j n e n quraloian aoladb. Bjrden sjrge eGlardhn ormna 
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rganikalbq cegjndj ler, suda erkjn <; yzjp <;yretjn p I a n kt on dep ataluci,, esjmdjk · 
ter men c;;indjkterdjn. qaldbqtJrbnan quralbp toradb. Kettle olar, sazdbn, s ap rop e I 
qaBa tb deitjn qanat bn q11rap, kep Bolbp <;tna ladb, BUI qaBa t Belol;tar men 
mai la rdbn BUZblu produktarhnJ ;isj rese kvmjr sutekterjne Bai Boladb. Budan keij n, 
su tysjnde tam1;rl anqa n f,. jmdjkte rdjn qa! ct1;qtar1;111en su Be tjn <;a ubp al01an aq ty tj 
torf mygjnjn qaB<i tbnan torf massasb qural<: Bastaidb. Balardbn jcjnde qanca da nol · 
sa, naldbflardhn, p!anktonnhn, <;ana esjJlldjk sporalarbnbn, qald bqta rb Boladb. Bul
g it ti I j k qaBat dep atalat1;n qasat tBGl qaaattb1' alb Baldbrl ardbn athnan Cbql)an); 
au! qaaattbl'~ qal1>:td1>qi-. kr?de 4 m-ge <;etedj; mGnbn ystjnde torf mygjnen qural
oian k;idjmg j tiptj torf qaBattarb <;atadb. 

SSSR-dbn, energet'ka resurstarbnbf\ j cj nde torf ete maQhZdb om 
ala db. Bui othnnhq so iai:aoth ate ylken; torf kenderjnjn, sa.nh ~enjnen, 
SSSR eykjl dynie:legj Bjrjncj el; torfth11, Byk_i l dynieljk zapa sb
nhn 78% -J osh Bjzdjr~ eljmjzdjn ylesjne tiedj. ~lj dci l esepke alhn
Baoian, Qihr Soltystjk pen Sieirdjn torf zapastarbn ChOJarhp tastaoian
da, SSSR-dhn Evropalbq eeljgjnjn. ezjnde aq 23 mln. ga-qa <;Ubq torf 
Balpaq kelderj Bar. Torfanik massivterjnj11 Basthlarh SSSR.-da, qazhn
dh othnCJia kedei oelhstarda ornalasqan; torftb11, ma11,hzdhlb0Jhn os& 
«;a01dai BiirhnOjhShnan da kycelt dj. 

Caruach lhq ycjn torf, tek otbn eseBjnde oiana ylken manhzdh 
BOlhp !.'}Oimaidb. 01 koks t a Beredj; Biil koks jcjnde kykjrtj Bolmai
~&ndh qtan, coihn, Bolat <;ana temjr Balqhtu ycjn, ete <;aramdb soladh. 
Torfih peregonka <;asau men ximialbq e11,deu nciti<;esjnde, Bjr qatar 
mbnadai ete Baqalb produkttar ChOJadb: parafin, reozot, ao1ac spir
tj, <;anOJhC torf gazh; torftan ta nu materia lb - es j m d j k <;ynj dei 
tjndj dalarla1t&n tjn, qa01az materialh, taoih Basqalar ChOJadh . Teseu 
<;ana thnaitqhc materialdar eseejnde, ol aul caruach!hqhnda da 
qoldanbladh. 

Kemjr sutekterjne sai Bolatbn sapropeldjn, qalbQdhq tarh keide 
Bj rnece metrge <;etetjn, kenderj Benzln, par .Jin taO}b Basqalar siaq th 
qbmBat vozonka produkttarhn Cb arbp alu ycjn, BaOJalh cl kj zat Boladb. 

d Qazhndo kemjrlerd e mmerallzatsia protsesj ci lgjden 
~:!j~1 :;.. de ci rJ. teren,dep ~ar?Jan; qaZbndh kemjrler kemjr su 

tekterJ men kemJrdJn. odanda kerj kyrdelj qosblhS· 
tarbnhn. aralash. Osh kynj anbqtaloiandai , qazbndh kemjrler esjmdjk 
zattbtl, Jcjnde jru protsesj n tuoihzathn Bal teri alardb!'l. qathshmen, 
esjmdjk qaldoqtarhnan paida Boloi an; ol jru protsesterj, qazondh 
kemjrdjq tegj ne Baiubna 9ana edciujr melcerde ottegj n, sute,,,jn <;a 
na azotth 9ooialtubna seeep eol adh. 

Jcjndegj kemj r tegjnjn melcerjne qarai, sj zdjrt qazblldb kemjrlerdjrt mbnadai 
ty rlerjn a1 brubmb10{a soladb. 

Li g nit t er. Blilar c;ai kezge kerjnetjn aqac c;bnbstardhn sementteljp kemjrlengen 
kesekterjnen quraloian. Tysterj qonhf ne qonMsarb s oladb. Bulardhn jcjnc0e l;emjr
tegj 60%-ten aspaidb. 

Q on b r k em j r I er. Biilardhrt tysterj qonr:,r ne qara-qonbr Boladb. Q urblb b 
tbOJbZ soladb <;an a jcjnde esjmdjk qaldbqtarbn aib ruqa Boimaidb. Keide sbn1>q aetjn
de kyngjrt c;a rq blb soladh. BUI kemjrlerdjn jcjndegj kemjrtegjnjn melcerj 70 ~o ten 
75% ke deijn soladb. ' 

fas k em j r. Bal-!bOJ.bZ qara-qonhr ne qara tystj, strukturasbz massa. Keide 
onhn kyngjrt tystj ne mailb <;altbrb soladb. 01 om1> r1>l 0J bC kelcdj . Jcjndegj kemjr 
tegjnjn m1:1lcerj 75-ten 95% -ke deijn Boladb. 

A nt rat s it. Bill syij r aiirbctb kesekterge s eljnjp sbnathn, c;arqbldaoian qara 
ty stj 11>qbz massa. Miinhn, jcjnde lrnmjrtegjnj11 melcerj \13-ten SS %-ke deijn soladb. 
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BUI kemjrl erdju a;i rjde, aGrbnOJb geologi al bq epoxalarda aatpaq k elder men su 
sa seinderjne cegjp qaloian esjmdjkterdjn qaldbqtarhnan qura loian BO iar gumustbq 
kemjrl er dep atalatbll, i;:alpb sjr gruppaqa Bjrjktjrj ledj, e1tkenj sulard b11 sarlb Olbllbn 
da qu ra lub g um in QhCQbl b palda Bolubmen Bailanb tb Boladb. Kemjrdj n Bii lardan 
aa qa sjr ty rj Boladb, onbn Bastapqb quralbp CbOJudaOJb materialb sapro pel Boladb. 
Olar-s ap rope I d j k kemj rl er; ol aroia aogxedter i;:atadb. Bu lardbn ostavtarbllda 
lrnmjr s utek t~ rj kep 11oladb. Peregonka kezjnde Beljnjp CbOJ<l lbn ii cpa zattardbn melcerj 
ke ide, ml alb, M;iskeu i;:a11 1>nda0Jb so xedterde, Bularab 11 almaqtar1>nb1\ EO _,~-jnen 
a adb. Qazbndb kemjrl er ;idette aj rjnjn ys tjnde Bjrj tu ra tbn, kep pla ttar BOlbp i;:a 
tadb. Mi alb, D one• tk1 Bil ~ injnde , ;irqaisbSbllbl'\ qal br\d bO(b.0,5 m -den asatbn 40-qa 
<;ubq <;:Gmbs plasttarb Bar. 

Auhr industria ycjn, olai Bolsa ~iri ne so tsiali stj k qiirblbs ycjn, tas 
kem jr reljnjn, ete ylke ndjgj, partia men -y kmetijn, SSSR tas kemj r 
ken ornd arb n jzd p zertteucjljkke: erekce ken! Be lulerjne senep BOl
d b. Bjrjncj s es <;b ldhqta <;yrgj zjlgeq ylken geo logi alhq zertteu ke
mjr BailhO!h SSSR-dhn, sykjl dyniede Bjrjncj orndardhn, Bjrjn alathn
dhqhn anhqtadb. Osh kynj 1600 mlrd tonna kemjr e epke alhnqan 
(DonBass, Oral, Qaraoiandh, Kurnass ta otb Bas qalar), sonhmen qatar 
Enisei me n Lena e zenderjnjn, aralhO! hnda <;atathn ete ylken <;an.a 
Tungus Basse inj taBhldh. Milnhn Bykj l dyniedegj taskemjr Bassein
derj njH en, ylkenj Bolatb ndai tyrj Bar. 

M!inai. 
M i1 n a l db n. da organegendjk <;bnbstarOJa <;atuh 
kerek. Munai-tysj ezgergjc - sarh, <;asbldau-sarh 

ne qon,hr Bolathn su inq zat. 01 cektj - metandhq, ne parafindjk 
qatar (Cn H!n+ 2 ), naftendjk qatar (CnH2n) <;ana aromatthq, ne nen
zoldhq qatardhn, kemjr sutek terj men Basq qospalardhn, aralasb. 
~rty rlj munallardbtl. jcjnde, Biil zattar ~Htyrl j proporlsiada Boladb. 
Misalh, Baku milnaib naften grup pasbna <;atadb da, Amerika milnaib, 
·parafin gruppasbna <;atadh, ximialhq sostavbnhn, ;}rtyrlj Bolubna qa
r ai, munaidbn, Basqa qasJ etterj de drtyrlj Boladh: tbO!bZdbOJ.h (0,7-den 
1-ge deij n), konsistensiasb (sillhq, qoiu, taOJ.h taoihlar). 

Munaidbn c;aratblbsb tura sbndaOJh m;isele ;irty rlj cecjl edj. Ataqtb orbs ximigj 
J\l endeleev tj11 Bl1l c; endegj pjk jrj mbnadai BOIO]an: i;:er jcjnde k emjr tektj lj aubr me
ta ldar, asrese temjr k ep Boladb. Osb qosblbstaroia etj p Baroi an su, ylken sasu kycj 
men bS!bq temperaturalar i;:a01dailarbnda elementterjne aibrbl aclb; sonda Beljnjp cbq
qan su egj metaldardbn tegjmen qosbl bsadb. Osbdan qii rblatbn k emj r tau <;bnbsta
r1>n - qum men qumta ~tardb qanbqlbrbp. olardbn j jnJe 11111 11J i ken -orndari, sol bp 
i;:ina lad b. Miinai c;aratblbSb turasbndaO(b Biil anorga111ka l bq teonaoia tasandb qarsblbq
:ar da Ba r. 0 b se se pten geologtardbn keBj munai r;ara tb lbSb tu r..i bndao11, organika
l bq teoria dei tj n teori anb c;aq taidb. Biil teoria BOibnca munai mai lb zattardb11 tenjz 
c; ;indjkterj eljmrj kterj njn r;ana esjmdjkterdjn. ylken sasu kyc terj men b tbq tempera
turalar c; aoidai larbnda, taBiOJb BGZblularb natir;esjnde paida sol<ldb. Treska maibna 25 

t m-01 a dei jn sar.i tbn Basu ky cj men 060°-420° tempera turada peregonka i;:asa01anda 
la sorat oria c;a o1dai larbnda miinai iaq tb produktar CbOJJrblbp albn o1a n. O rbs geologb 
<1 kaderni k A. Arxangelsk idj 11 ze rtteu lerj soi bnca mGnJ,O(a negjz Bolo1an aas tapq b zat 
dep, ke Bnese yl ken plank tondbql ) organ izmderden tenj z s~sse inderj t; 1Jj 11Je qura lo[an 
.organi l<al i,q c;a ra tb l bSlb Gsaq sazdb a j iu k erek. Eger Bas einde totb it lldO(a k ederg j 
Bol a!bn c;aO]dai lar Bar Bolatbn solsa , onda olardbn organi kalbq zat;,, an 1erostbq Ra kte
ri alardb n qa tbsul arbmen, jrjp-cjridj de, Bas tapqb material men mun 1ld1> 11 arasbnda 
i;:atat&n ara lbq zattardb CbOJaradb. Tap osb ara lbq :zattardbn munai oJd ainalularb Jitos-

1
) PI an kt o n - su jcjnde Baiau c;yzjp c;yretjn c;;indjk r;ana esj mdjk orga

n izmder. 
Ne k t on - su j cjnde r;ede l qoz01albp r; y retjn organizrnder. 
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tera icjndegj ylken a asu kycterj me n bSt1>q tempe raturalardbn bqpaldarbme n nol i,p 
taroian. 

Organikalbq zattardbn te njz ty ajnde anaero Btbg afi zLlu c;:a 01 dail a rb osb. kynde 
Q ara te njz s e n K ~ s ,Ji te njzjnde aa r; aul ardbll te rendJkte rdeg j sul a rbnda kykirt sutc
gj (H~S) ed <i ujr k ti p ao ' adb. 

Arxange lski os bndai c;:a oida il a rdbn e tk e n g eolog ialbq ( ycjncj) pe riodta, Kavkaz
dbn soltystjk ce tj njn a oibnda a o loiandhOJbll d ;:i!e ldedj. Munda orga nika lbq qospalar
q a aai c;:ana k ei c;:erlerjnde munaib a a r, q ara tys tj le u sazd ar cekke n . 

.,; Muna! c;lhndblarhnht\ palda Bolubna onhn SbBaqalb salmaOJhnhn az 
eolathndboth sesep soloian. 01 kesnese plasttardbll. keterjnkj to.ratbn 
ucaske:erjnde c;inaladb, onbq sesesj, milnda milnai Betjne qalqbp Cb- . 
01atbn su da ear soladh (77·suret). Munaidan gazddrdbn seljnjp Cb
CJ!U b, munai kenderjn s asbp to.ratbn, ylken kycterdjn paida aoluhn a 
segep soladb. Bt1 r0Jhlau kezjnde, osb gazdardbn sasubnbn saldarLn an 
munaidbn ekjnjn sjrjnde fontan solbp ete ylken kycpen atbp CbOjbp 
c;atathnb Bjzge Belgjlj. Munaidhn, ;')srese munai gazdarhmn c;arhqtar 
arqblb tasiOJi c;olmen de atbp CbOJbP c;atularh mymkjn, munaida 1 ail h 
vu l k and a r deitjnderdjf\ de paida solula rh mymkj n; mundai vulkan
dar, (1 00 m-ge deijngj sijktjktegj) lai teselerdjn ystjne ornalasqan 
kraterlerden, gazdar men kepjrlengen laidb c;ana ot a!qhc gazdardh 

teujp Chqarhp tfiradh. Lai
lb vulkandar Baku, Kerc 
taqb sasqa munai raionda
rbnda soladb. 

Bul arada djnnj n c;er 
astb gazdarh c;enjnde 
adam salasbna qandal so
Qbf senjm sjnjrjp kelgen
djgjn eske tysjrjp ketu de 
QbZhQSbZ emes. \:IHhqtar
da n Chqq an gazdar auaqa 
c;anasqannan ne keide kez
deisoq tysjp ketken ilc 
qhnnan ot alhp ketedj; Bil l 
;')rkjmge de selgjlj n;')rse. 
Bakudbn c;anbnda osh kyn
ge deijn ,,otqa tasbnucblar 

l!J xramb" degen erekce xram 
sar; Bil l xramda c;aqbnda-

m unoi· b =.. ) s u 0 9az Ol b uaq Ltthn ezjnde aq , 
. . c;ort otqa tasbnatbn edj ; 

77-s u re t. Muna 1 qaaa ti,111> 11 t1ptj <;aoida ilMbnb 1\ - i tt I - cta · q _ 
a jrj (sx e ma ). B~ ? b . o ar, qu 1~ . a 

Vertikal ~bZbqt 1r- a ur0J b tes jkte rj, olardbn s1etti ;rn I 1e ot dep BJ le tin. 
ystjndegjlef-VbCkala r. Ta Bi OJi c; aoidailarda mo-

naidbll,, ucpa zattarhnhn 
c;oqal uona th O] hzdalubnhn paida aolathn , kemj r su t~kterjnjn plasti
kalb qatth mass asb tau salauhZb ne ozokerit dep ataladb . 
~unaid hn to tbqtanuhnhn n;') tic;esjnde pafda solathn smola fa rjzdj zat 
Bolsa, onb ~urt as f d It dep ataitbnh selgjlj. 
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Bjzdjn sotsiallstjk car,tacblbOlbID bZ ycjn, munaidhn manhZb, C)S re
se, jcten <; aoi bla bn dvigatdderdjn, kep qoldanblatbndbO(bn, Bjzdjn, 
transporthmbzd a avtom0Bi lderdj1i, kep <;iimsalathndbOJbn <;ana aviat
sianhn e rkend , gendjgjn eskergende, tas kemjrdjn, manbZbnan tjptj 
de kem e mes. 

Sondhqtan , ezjnjn, sotsialistjk caruacblbOJhn kyctj tycde erkende
tjp albp Barac;atqan Bjzdjn. eljmjzde, rnunai dhn <;ana ken orndarbn 
jzde p taaudbn, manbzh erekce. O,,b kynnjn, ezjnde aq Bykjl dyniedegj 
munaiOJa en Bai e l - Bjzdjt\ el. Munal dhn, SSSR-daqh en Basth ken 
orndarh mhnalar: Kavkaz rai onh (Baku, Grozni, Maikop), EmBa, Oral, 
Pecora Basseinj, Orta Azia c;ana Saxalin. 

<;: a n a r s I a n e t st e r-jcjnde c;anuOJ.a sei jmdj organikalbq zattar 
~anar slanetster . .solatbn, 3dette sazdh c;;i n izveske Ba i <;b nbs. Olar, aurhnO!h geo-

logialbq periodtar tenjzjnjn csgjnd jlerj arasbnda c;uqa-c;uqa plas· 
tar aolbp c;atadb. Olar, jcjnde te11jz saldbrlarw b11 qa!Jbqtarb ksp aolatbn, usaq saz
dan pai tla no!OJ_a n c;anar slanetster, munb otw esesjnde de, quro1aqtal peregonka 
c;asau arqblb, gazdar men parafin CbOJ.arbp al u ycjn cikj zat esesjnde de pa idalanadb. 

F sf •tt F o sf or it t er kenderj de organ izmderdjn qatb ularbmen paida 
0 on er. eolqan; BUlarmen sjz mineralogia kursbnda tolbq tanbSb p ketken-

ajz. <3dette fos poritter c;elvaktar tyrjnde, izvestastar, sazdar c;ana sazdb slanetster 
ara sbnda c;atadb. Bulardbrt arasbnda olar keide kjckene qaBatcalar ne ylken plasttar 
qurap ta c;atadb. Fosporit ken orndarbnhn. caruacblbqqa manbzdblarb tek jcjndegj 
fos forh 15%-ten kem Bolmaitbndarh. 

Ximialhq i;arathlbsth cegjndjler. 

Ximi alhq <;arathlbstb cegjndjler - ygjlu produkttarb; Bulardb su 
erjtjp albp ketedj de, sonson sudan olar Beljnjp tysjp, cegjp qalhp 
tiiradb. Ximialbq <;aratblhStb <;bnhstaroi a gips, tas tuz, kall tuzdarh, 
qon.hf temjrta s, xim!alhq izvestastar taOJb s asqalar c;atadb. Bulardbn, 
da quraluhnb1\ c;ana en. Ba stblarhnhn. paidalanubribn c;aoidailarh c;ana 
xarakterjmen Bjz mlneralogia kursbnda tanbsbp ketkenBjZ. 

6. <=er qaBbOJ.bnbn. qozoialbstarb. 

Qnroiaq ~erdjn 
oiasI.rlhq terse
Jjster (Ep iro

genei.is). 

Bjz <;erdjn, s etjn qozoialmaidb dep esepteuge ;:idet
tenjp ketkensjz. Bjraq, ekjnjn, Bjrjnde BOlbp turatbn 
<;er sj lkjnuler Bill qozoialmaudhn aBsolut emes ekendj
gjn ke rsetellj. Kytpegen ~erden c;ana azqana uaqbttbn 
jcjnde BOlbp etetjn qozqalhstardan Basqa, c;er qaBb-

OJ.bn Ja C)ruaqht rnyldem ezge-
. ce xarakterlj qoz01a lbstar BO· 
lbp turadh; BJzdJn. mundaoth 
aitqhmbZ kel -tjn nt) rse - ma
terikterdjn, <;al tu.rmhsta Bai· 
qa lm ai qalbp tiirathn ete Ba- ~~:;.=§=:~~'f-_;~~g;;~~~~~ 
iau keterj lulerj men temen - - __ - -. _____ _ 
tysjp tiiratbndarh. <;er qaBh- .. ___ = _ __::::--:z;: 
OJbnhn, mundai qoz q 1lbstarh · 
CJlblbm tj ljnde qurqaq thn 01 a- 78-s u r e t. Tenjz c;aoiasLndaotb terrasa. 
s b r 1 b q q oz OJ a I b s tar b dep ataladb. 

Qii rqaq c;erdjn keterjljp tiiratbnbna kezge tyserljktei en aiqhn 
d;:ilel - tenjz c;a01alarhnbn terr a s a I a r b. 
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Btllar tenjzdJn <;aoiaota sootatbn tolqhndarbnhn Bilzu areketterj 
arqasbnda <;aOJalarda qilralb p qalqan sa tblar (78- suret). Keid e olar 
ete ylken Basqbctar siaqtb soladb, <=ana kep <;erde, tenjz dengeijnen 
;;:)! sijktjkterge keterjljp, sjrnece iarustar so lbp <;atadb. 

Terrasalardhn sarlbOjh ne sol <;erdegj <;aqalardhn. keterjletjndj
g jn, ne BOlmasa su dengeijnjn temen iyskendjgjn kers.etedj . 

Bui terrasalar?a adette tolqhnmen <;iimbrlanqan <;azhq sett] tenjz 
galkalarbnbn t~nJz c;andjkterj rakovinalarhn, krastardb n. saubt qasLq
tarh men qhsqacth aiaqtarhn, salbq syiekterjn, ne sasqa tenjz fauna sh
nhn qaldbqtarhn taBuqa soladb. 

19- s u re t. Kavkazd&n Qara te itjz c;a q etegjndegj (<;ana Afon) terrasa lar&. 

Sonhmen, tjke terrasalardhn, ezderj OJnna emes, sol terrasalardhn 
platformalarhnda ta blbp tii ratbn tet~jzdjn, c;aoi::ilhq alaBbn daO\h ma
terialdar da, ten.jz dengeijnjn Bil rhn, osh kyndegjge qarnoianda, sas
qa Bijktjkte solqandhotbn d<:>leldeidj. 

Terrasalard hn satbl arb men platformalarh, camalb thn bctbq perl
odtardon qu roiaq c;erdjn tenjz dengeijnen kyctj ty rde c; ooiarh keterj
lu perlodtarb men kezektesj p turoinndarhn ke rsetedj. Platfor mahr 
sol ucaske tjrcjlj gjnjn alO] acqb kezjne s;:i ikes keledj; Bill kezde <;aota
qa sooibp tura thn tolqbndar ed ;mjr ilzaq uaqbt <; aoialhq platformalar
db i;asau01a areket eiumen Bolrian; end] satblar solsa, ol;i r- qurqaq 
<;erdjn, tez keterjljp turoian periodtaro nbn soloian hna dale!. 
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c;.:aqalhq terrasalardbn misa ldarh eseBjnde Kavkaz c;aqalbqtarbtl 
alu01 a Bol adh. Milnda, c;aq anhn Bjrnece ucaskelerjnde geologia tarixb· 
nbn en so1~ 0J h uaqhttarhnda palda Bolqan 4-5 terra sa taBhlOJ.an. 

Bu i terrasalar, ;:isjrese Gagr tenregjnde achq kerjnedj. Milnda 
eri c;oqarOJ h terrasa tenj z dengeljnen 200 m camashnda Bijktjkte 
turadh. Oshndai terrasa lardh Novhi (c;ana) Afon tenjregjnde de Bai
qauui a Boladb (79-suret). 

Bui terrasalardbn alandarhnda tenjz g;:ilkalarh men gravile1 ate 
kep saq tal bp qalq an. Qara tenjz <;aOJ. alarbndaoi b kei sjr terrasalarda, 
ar c;erde, teqj z fa unash nhn qaldbqtarb da saqtalbp qal01an. 

Os&nhti_ sarj Qara tenjz c;a 01alarh nhn edaujr Bijktjkte vertik al 
keterjlujn jq, en soqOJh geologialhq uaqntthn (tertjncj periodtbil.) 
jcjnde BOIOJandb OJbn kersetedj . 

Qurqaq c;erdj n verti A:al keierjluj, Evropanbn soltystjk <;aqalarb
mn kep c;erlerjnde de c;aqsh kerjnedj . Norvegia c; a01albqtarhnda 
Bjrjnjn ystjnde Ejrj turatbn, Bjrnece terrasalar Bar; BU!ar da Qara 
te njzdegjdei, en soqOJh geologialhq uaqhtthn jcj nde palda aol01an 
Skandinavia c;aOJalarhnhn c;yz <;b lda 1,25 m kete rj ljp turathndhCJlb 
anhqtal 01an. Keterj lu te rrasa larb Novaia Zem l;:i aralhnda da, P olar 
teqjzjnjn Basqa ara ldarhnda da taBb loian. 

Milnhmen qatar qur01aq c;erdJ n tenj z dengeijnen temen tysjp tii 
rathndhOJ.hna da talassbz dalelder Bar. Kep c;erlcrde, misalb Bretanda 
(Fransia), Soltystjk Amerikanhn CbOJhS c;a01alarhnda, tenjz su larh 
Basbp qal01an to01a il ardh1i_ qaldhqtarh taBhlOJan; Atlant tenjzjne qiiia
thn ezenderdj n keBjnjn arnalarh, c; a01alhq tenj zdjn tyBjmen sozhlbp 
c;yre Beredj; teqj z tyBjnde eskj zaman qa lalarbnhn qaldbqtarh, cosse 
(tas tesegen) c;oldar, ta Q_J b sondailar taBblbp turadb. 

Temen tysjp Bara c;atqan qur01aq c;crdj n klas -: ilrnlhq misalh ese
Bjnde Gollandianh alu01a Boladb. Bill ldjn qalqh na, ez eljn s asqalb 
tur01an tenj zdcn qoroia u ycjn , ;:ir uaqbt plotinalarhn ystep Bijktetj p 
tii.ru 01 a tura keled j. 

Qii.rOJa q c;erdjn tenjz dengei jnen Bj rde keterjljp, sjrde temen 
tysj p tii. ra tbn osbndai qozq albstarhnhn B;:i rj, c;er tarixhnhtl. etken 
uaqhttarbnda qandai solqan Balsa , ash kynde de sondai solbp turadh; 
Bui qoz01alhstar c; a01alhq shzhqtardhn ezgerujnen kerjnjp tiira <l h. 

Osh etken uaqi:JJalardhn eskertkj d erj qai c;erde Bolsa da Bar. Kez 
kelgen saida dese BOIOJandai, tas qazbp alotan <;erl erde ne ezennjn 
c;a r qaBaOJbnda da keBjnese tenjz c;;:indjkterjnjn qa!dhqta rh toloian 
tau <;bnhstarhnhn qalhn, qaB1ttarhn ke rujmjzge BOladh. Billardhn 
c;ara t lhstarbnhq tenjzden BOI OJandhOJhna cy B;:il ;:inuoia eCB jr ses ep c;o q. 
Mundai tenjzdjk qaBattar, Bj rnece r.;, yz c;ana tjptj Bj rnece mhn kil?
metrlerge sozhlhp, qal hn qaBattar solhp c;er carbnbn kep c;erleq n 
Bashp r.;,a tadh. 

,,c;.: erdjq tas kjta Bb", Bykj l <;er tarixh soih <;erdj n ornhna tenj z, 
tenjz ornhna c;er ke lj p, ~ru a qbt almasop tiirq andhOJ hnhn alqbn d;:ilel
derjn saqtap turud a. Basqa sezdermen aitqanda, Bjzdjn zamanbmbzda 
da, ;:irjdegj etk n uaqhttarda da, c;er c;yzjnde te1i_jzdjn qurq aq r.;,e rge 
caBUhl <;a saularo (tenjz tran sg res s i a 1 a r h) <;ana onhn keljn cegjnj p 
qurq aq c;erge orn Berule rj (reg r e s s i a l a r) BOl bp tiirqan. 
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<;:erdjn Sbrtqh tyrj qacan da ezgerumen keldj c;ana ezge rjp te 
keldj. Mt1 nb geologtar dokum nttermen daleldedj c;ana Bili turasbnda 
tolbOJ.bfaq angjme k eljnj re~te nolad b. Bjraq, Bill r;erde sjz mhnanh 
eskerjp ketkjmjz keledj: "ristian djnj .c;a:atud bn ycjncj kynj" degen 
kynjnde qu da i tenjzdj qurOJ. aq c;erden mangjge Bjr Belj p qoidh" -
deidj c;ana siil c;ende Bisliada mhna sezder aitbladb: "qudal 3span 
astbndaO[b su sjr c;erge c;lb lsbn da, qilrOJ.aq c;er palda Bolsbn" dedj . 
Solai BOia qaldh. Son son qudai qur01a q c;erdj c;er dep atadb da, sular
dhn <;ihndhshn tenjzder dep atadb. Sonson qudal sill jsjne qarap 
tilrhp Onbll. c;aqsh ekendjgjn kerdj". Bjraq geologla c;er tjrcjlj gjnde 
mfindai kezderdjn ~cuaqht Bolma01andhO[hn kersetedj . <;er carhnhll. 
geografialhq kartasb aruaqht ezgerumen soladb; sondhqtan ,,qurqaq 
c;erdj1i. tenjzden Beljnuj" degen narse yzdjksjz BOIOJ.an protses; Bfil 
protses ash kynde de s olhp c;athr c;ana ol qilrqaq c;erdjn mangj ter
Beljsterjnj11. natic;esj. 

<;: er qaBbCJlhnbtl. sjz tekserjp etken osh Baiau qozoialbstarb geolo
giada e p e i rug e n d j k (nee pi ro gen d j k) qozoialbstar dep ataladh. 
Qazaq-ca01.a auda r01anda, Bil l materikterqilraithn qoz01.alhstar degen sez 
(e p e i r o s - grekce materik). Epeirogendjk qoz01.albstar, ezderjnj n, 
qfirCJlaq c;erdjn kep c;erl erj n alhp c;atathndhOJ.hmen sipatlaladh. Onhn 
.Astjne, sill qozOJ.alhs tar ta u quralu protsesterjndegjdei, c;er qaaattarh-
llhtl, Bastapqh qalhptarhn ezgertpeldj. . 

Epeirogendjk qozo1albstar-r ad i al d h q qozoialbsta r, iaCJlni su lar
c;er carh radiushnhn saOJ.hthmen so lhp tiirathn qoz01alhstar. 

<;:ooiarhda aithp ketkenjmjzdei, epeirogendjk qozoialbstar e te c;ai 
BOlhp turadb. <;aoialarhnhn keterjlu, temen tysu r.a malarh, adette 
c;yz c;hldarda Bjrnece santimetr, ne Bjrnece detsimetr BOladb. Degen
men Bjz keisjr c;aoidailarda, tenjz c;aoialarhnhn Biidan kerj tezjrek 
c;yz <;.blda Bjrnece metrge keterj lujnj 11. solqandarhn da sjlemjz. 

Litosferanhn c;ai BOihp tilratbn epeirogendjk qoz
Tau qilrbl.u (oro- oialbstarh tau <;o ta larbnhn qilrh!Uhna sesep Bola al-

. genez1s). a·d m I b. 

Tau c;otalarh c;er qaBhOJ.hnhn sasqa qozOJ.albstarhnhn natic;esjnde 
paida soladb; ol qoz01.albstar - tau qurathn ne or o gen d j k qozoia
lbstar. 

Oro gene z i s dep taul ardhll. c;e r qaBattarhn hn orn ezgertulerj ndti
c;esjnde paida solubn aitadh, Bill orn ezgertule r qaB at t.lfd&ll. normal 
(gorizontal) c;at1 s tarhn, keide ete kyctj tyrde BiiZbp c;j seredj. 

Tau qarau kycterjnjll. hqpaldarbmen paida soloian taular(Kavkaz, 
Altai, Gimalai, aipi, taOJ.h sasqalar), BJrjnen Bjrj, fizhn alapta r
men seljngen c;otalar solhp c;atadh. 

Tegjs c;erlerde gorizontal solbp c;atatbn ~er qasattarh , milndai 
taulardhn setkeilerjnde, gorizontal kylden CbO[adh. Tau c;otalarb nhn 
ortalhq Beljkterjnde qasattardhn c;atbstarh mhq tap siizblOJan aoladh. 
Munda, <;er qaBhOJ.hfihtl, qilrhlbSh sjrden kyrdeljlene seredj; c;er qasat
tarh tolbp <;atqan ete tamaca kyil erde c; atadh; kep c;erd e olar "tjkesj
nen canchla" qoihlCJ1.an, Jaoini vertikal qoihlOJ.an Boladb. 

Bildan, monda c;er qaBb OJ.hnhn tau c;otalarhn qura01an ete kyctj 
:ioz01albstarb solhp turoian degen qorthndbOJ.a kelemjz. Mundai taular~ 
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h <;er qaBattarbnbn o rnalasu larb qancama kep tyrlj Bo loianmen, 
Jl fi I, ta u a r x i t e kt u r a s b n n e g j z j n d e <; a n c b I OJ a n c; e r 
{] a B b OJ b n b n e t e y 1 k e n q a t p a r I a r b n h n c; a t a t h n d b-
GJ b n a n h qt a u 01 a Bo 1 a d h . . 

Bu i qozotalhstardbn c;er qaBbOJ.bnhn, sol ucaskelerjnde, tenjz cegjn
dj lerj n Bjrn ce ki lometr <;OOJa rh keterj p c;j aeruge c;ararlbqtdi kyctj 
i.;ern eulerdj n, Ba r Bo lathn c;ao1dail arhnda qana Bolularh mym kjn. 

Eskj zarna ndardhn ezj nde aq zertteucjl er Bljk taulardb11, qarlb 
tsBelerjndegj c;e r qaBattarhnda ten,j z rakovina l arbn c;ij tau hp alhp 
to. rq an. Djn eul rakovinalardh sondai Bijkterge Bykj l dyni.e ljk tas
qhn apardb degen, c;ana sonh tyr lj c;o l darmen d;:,i leldeuge tbrb sqan. 
Son,hnan geologianbt\ osbndal ete qhZbqth c;ana ete ma1i,bZdb t aBbShn 
cj rk eucjl er BiBllanbn ertegj sjnjn dfirhstbOJhn d;:,i leldeu ycjn paidalan
q ::i n. Bialiada mbnadai sezder aitbladb: c;er c;yzj nde adam Balash ke
B~ igennen k ei j n quclai olardhn aculb ekendj gjn c;ana BfiZhl OJa ndh-
0\hn k erdj . <;er Betj c; al JJ.andhqtar c;ana Bilzhq j sterm en tol bp k etken
djgjn Baiqadb. Sanda, c;er c;yzjne adam Ba lashn c;aratqanhna ekj njP 
Bblai degen: ,, <;:er c;yzj nen adam Balashn, tj ptj mal dar men <;blan
c1 ian, asp an da OJ.h qusta rdh da c;oq etem jn". <;an,Bhr c;er Betjne 40 kyn, 
40 tyn y zdjk sjz qli ibptb mhs. Su aykjl c;erdj c;ana Barlbq Bij k taular
db Bashp k etken. Bill apattan tek aq kj sj Nux qana ezjnjn, semJasb
; en aman qa! oi an, o l ezj njn, kevcegjne (keme siaqth n;:irse) ;:,irnjr 
~ ,; ndjkfrn Bjr-Bjr par dan a!hp, solardb da arnan saqtap qal qan. 

Arxeologia lbq qazulardhn c; ;:,i rdemjmen, Basqa l egendalarmen ajr
ge t as qhn tu ra ~ b nd aOJh ertegjnjn de, esk j zaman evreilerjnen alhn
qandbOJb anbq taldb; eskj zaman evreilerj olardb k ercj vavilondhqt ar
dan al oian; tasqhn turashndaOJ.b ertedegj sol kezderde T igr men Evfrat 
Pz •nderjnjri, an.oiarlarhnda sol kezderde BOlbp t ur01an kyctj 
ta ~qh nd arhn bn ;:,iserj nen tuqan n;:,irse aolu kerek. Endj tau teaelerjnde 
tenj z rakovina larbnhn taablUh aol sa, ol Bjzge tysjnjktj n;:,i rse, XVIII-
0\aSbrdbn ezjn<le aq Lomonosov mhnanb <;azqan ed]: ,, c;erdj11, <;y
r1.;gjnde Basqa Bjr elceusj z ylken kyc aar; ol kyc ua qbt-uaqbt <;er 
Bc1j nde ezjn sezdjrjp tura dh; Bjz ajr c;er de tau teaesj nde tenj z tyajn 
k ersek, ekjncj c; ::rde ten.j z tyajnde taulardb keremjz. Osbndai ~ykter
dj keterjp ketken kyctj <;er j ..: jml eg] y stem hSthqtan aasqa n;:i rse tUOJ.b
zadh, dep ai tuoi a aol maidh ". 

Budan c;yz ~ a fbm <;bl etken ncn k eijn ge ologi alhQ OJblhm da d;:,il 
osb qortbndhOJ a keldj. Su iilb taul ardb ecuaqb tta aasbp ketken emes: 
<;erdjn jckj kycterj tenjz tyBjn keterj p, onh qhsbp qa tparlandhrbp 
o sb c;olmen tau ti zaekterjn tyzgen. Bui quah!hs tenjz tyajn jn plasti
kalb, osaldau ucaske !erj nde aol bp rn roian. Bui ucaskel ::r c; aoi al bq zo
nalarda BOIOJan; ·~rnelj ol ar cegjndjlerdjn salmaqhnan ijl j p (ma ibsbp) 
<;erdj n, jcjndegj terendjkterde qhzbp, plastika lb aol bp qbsu kycjnjn 
hqpalbmen qatparl anbp turoi an Bu larah g e o s ink 11 n ;:i I d~ r dep atai
db <; ana olar tura ~ bn _a ;:ingjm e temenjrekte aol adb. Taulardhn teaelerj
nen taah bp ti.lratbn ra ~ ovi n a l ard bn ;:,i rt y rl j fo rmalar dhn t;:injpsjz ara
Jasb solbp k el mei tjnd!gJnjn seseaj osbdan t ysj njktj ; al endj, 
djnnj11, aitqanhna sensek, o lar d;:,i l oshndai aolbp CbOJ ar edj ; d t1 rh
shnda rakovinalar tenjzdjn c;aoialhq alaptarbnhn ne en aolmaoianda 
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Onhn taihz c;erl erjnjn selgjlj Bj r <;aotdailarbnda tjrcj ljk etken Bel~jlj 
Bjr gruppalar. Taulb c;erlerde ylken jckj kerneulerdjn Bar solathndb
O!hn, tunelder c;yrgjzgende salqalatbn, tamaca q11 Bbl bstar dilrbstaidh. 
Bul ar taus o O[ uh deitjnder. <;anadan salbnO[an tunelderdjn. jcjnde. 
kenetten qait& sOO[u ne sarth l dha&star estjledj de, tuneldjn qasbr
O[alarbna n myldem c;as <;hnbStbn plitalarh se ljn jp atbp tysjp ketedj 
{akad. P a v lo v). . 

, 180 loO 140 120 tOO 80 60 4Q 

()\)·; U f et. Qatp~ f ib ta Ulard b !\ <: I \ <;il l\3 i3 f bn b ll taraJu k ar t3Sb. 

Tau qatparlarbnbn,, tek hqpalhn c;er setjne c;anama s aO[btpe n c;yr
gj zetjn syij rl jk (gorizon1 al) Basu kycjnj n iaoini tangensial sasu kycj
nj n dserjnen oia na p;iida solularh mymkjn. Bui kycte rdjn hqpa ldarh
nhn Bjr c;aqth s olatbndbO[bn tau qurblbs '. arbnhn dd ette saiqalathn 
simmetrialb emestjgj kersetedj. Tau qatparlarb ecuaqhtta simme
tri alh tysj p c;a tath n skattar qilramaidb deuge soJ adb. TauJardbn sirn 
metrialblhOJh qHthstardhn keide c;athq kyi ge tysjp ketjp turath n, kel-
Beu kyilerjnen ke rj nedj. · 

Tau qOra ithn qoz 01alhstar, epelrogrndj k qozoi albstardan, e zde rj· 
njn epizodtbO[h c;ana camalb tez BOlbp tu ra tbnd bO[ hrn en (drlne sezdjn 
geologialhq mdnj sjm en altqanda) aihrbladb. Tau lardhn kyctj tyr
de quralubnhn, siil periodta rhn B j z re v o J u ts l a J b q period tar dep 
ataimbz; onhn seses j, tek geo logialhq pro tse sterdjn, tez solathndhq h
nan q ana ernes, sol kezde litosferanbn qiir blbSh men sostavhnda jr} 
tyrlenu lerdjn de s olbp tura tbndbOJ bnan; s il l tyrl enu ler, c;er qaBatta· 
rhnbn ylken qozqalhstarh c;ana metamorfizm qilBhl bstarmen Bailanbs
tb BOJadb. 

Degenmen, qatparlh taul ardhn qurn lu pro tsesterj ete Baiau solhp 
tii.radb. Sondhqtan taular qura iqa'n saibn, olflrdhn Betterjn ekzogen
djk agentter Bfizadb c;ana s ii zhlu produkt ta rhn kecjrjp ;astap 
Otbradb. 
104 



Bfizhlu protsesterj (dsrese aqhn sudbn <ireketterj) tegj s c;erlerge 
qara01anda, taularda ed;rnjr kyctj BOlbp turadh; olar aqbrbnda keljp· 
ajzge taulardbn ,,<;yregjnJn" ezj n c;alan,actap kersetedj. Eger ddette 
terende c;atathn, rudalb mineraldar01a aa i kristaldbq tau <;bnhstarbnbrt 
taularda c;er jcjnen CbOjarhlbp keterjn,kj <; atatbnda rbn eske alsaq, on
da rudalb ken orndarbn ne <;eaepten keanese taulb c;erlerden taubp 
turathndbqbmbz tysjnjktj eoladb. Kav kaz01a qaraoianda paidalb qa
Zbndblardhn Oralda ne seaepten kep aolatbr. d&Ojb turasbndaOJb mdsele 
de osblaica ceciledi. Milnhn seaeaj mhn adai: 

81 · s u r e t. Tau kam pasb. 

OralOJa qaraoianda , Kavkaz tau larb c;e r Betjnde keijnjrektegj epo
xalarda paida aolOjan. Jcjnde c;a brbn c;a tq an mymk jn kep s ailhqtar
db, c;alanactaitbnda i ddre<;e ge c;etkjzjp, shrtqh agen tter Kavkaz setj n
degj qasattardh dlj c;il lbp al bp yl gjrgen c;oq . 

Qatparlb c;as taulardbn c;er carhnda ornalasularbn kersetetj n 
geografialhq kartanh qarap othrbp, s t11 taulardhn camalb c;jn,jcke, 
ajraq, ilzhn poiastar Bolhp kep c;erlerde tenjzder men okeandardbQ 
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\'a O{alarhn qual ap ketetjndj gjn Baiqauoia Boladh (80-suret). Bill qliBh
l hsthn seBepterj t ari xi geologianhn aibfbOJhnda anhq'.:aladh. 

Sonhmen, eger epeiro
gendj k qozoialhstar litos
fe ra nbl~ ete yl ken ucas
kelerjnde BOlbp turatbn 
Bolsa, Bil!ardan li tosfera nhf\ 
q OZ OJ alhstarhnbn,, <;er qaBh-
01 hnhn, <;j nj cke solhp tura
tbn, Basqa sjr tyrjn albru 
kerek soladb; Bi1 lar ycj n 
<;er qaBbOJhnhn keide ete 
k yrdelj solhp keletjn sjr
nece seri a qatparlaroia sy
gjt uj xara kierlj Boladb. 
Mlindai qozoialhstardhn n;}

82-s u re t. Plast <;atbsbnb11, elementterj. 
A , C - sozbl u SbZb O) b, · B - plastbtl. qulaub, 

D - qalau s urbCb. 

t: <;esjnde, qaBattardbn arashndaoth Bailamdhq yzj ledj c;ana sjr qasat
ta n ekjncj qasat, aubSbp qozoialbp ketedj. 

Osh aithl OJ annhn, s;H j nen, epeirogenezis tj n en manhzdb selgjsj 
vc rti kal ne ra dial qoz oi alhstar sol sa, orogen eziste syijrl j k, iaqni tan
genslal qozo1alhsta r sashm soladb. 

83-s u r e t. <;:a lanacta noian <; aoiadaOJ.b <;er qatpa rlarb . 

• Bjraq , Bil l protsesterdj sj rj nen-s jrjn pbcaq keskendei etjp c;eke 
.<;Jktep aibfttdhn keregj solar ma eken , eitkenj Bi11ardbn ekeuj de 
sj r jmen Bjrj, !3i1Zh l oian c;atbstardhn <:ir tyrlj ort aq k>rmalafh arqblh 
sa ilanhsqan soladb" deidj akademik O s r u c e v. 
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Endj orogenezis kezjnde paida BOlathn strukturalar-
<;er plastarbnhn, dbn, sasth fo rmalarbmen tanbsbp eteljk . Dislokatsia
~ atu forma larb. lardb!l, artyrlj forma!arbn Bjlu, tau quralu <;oldarhn 
d1lrbs tasuoia, taulardbn quralubna sesep solatbn kycterdj anhq tauoia, 
<;er qaBhOihn zerttep sjlu jsjnde orientatsia aluoia, paida lh q azhn~h
lardhn. orndarbn taubp , ola rdb ratsional jzdep, qazbp aluoia mym kJn
djk seredj . Taularda qazbp 
alu <;fi mhs tarhn <;yrgjzu 
ycjn olardbn qlirblbstarhn 
<;aqsb Bjljp alu kerek sola
dh; al endj, tau c;ota lafh 
solsa, o lar disloka tsiala r
dbn, artyrlj formal arbnhn 
kyrd elj komainats iasb ao· 
lbp keledj. 

Dalalbq zertteu <;iimbsbnda, 
tau kompasbmen anbqtalat1>n, 
<;er qaBattarbnbn q a I au b <;a na 
s o z b I LI h de ltjnderdjn manbz
darb ete ylken soladb (81-sure t). 

Q olda tau kornpasb sOIOJ.an
da, <;a tudbn Bil l e!emen t!erj qa
canda Bo Isa kersetjlj p tilradb. 

P I a s t b n s o z b I u s b z b-
01 b d e p p I a s t h n g o r i z o n
t a I <;a zbqti,qpenqiblb s u 
s b z b OJ. b n a I t a d i.. (82-sLlret 
A - C). Soz1>l u SbZbOJ.bna perpen
d1kul;} r BOlbp, plast Betjne d;}! set
tesjp <;atatbn s b z b q, p I as t b n 
q il I a u BaOJ.nlbn kersetedj de, 
gorizontal <;azhq tbq pen plast 
•;azbqlbOJb qura i!Ln Biirbc q u I a LI 

ti il r b c b dep ataladb; BUI Bil'rbC 
<: rekce tetjkpen - kllnometrmeo, 
ia OJni kompasqa ornatblOJ.an tjk-
1eujrmen elcenedj. 

<;:e r qaBbOJ.hnhn tangen
si al qozoia lbsta rhnhn, nati
-ces jnde c;oOJarbda aitqanb-
mhzdai qatparlar paida 
noladb (83-suret). Eger 

C,' 

84-s u r e t. <;:er qaBbOl b qatparl arbnbn formalarb. 
<;:oOJ.arbda-tyzu qatpar; ort;i da - qia qatpar; temen
de - fleks1:ra , A A1 - ant1klinal qatparlardhll 
estjk <;aZLqtbqtarb. CC1 - si nklinal qatparl ardbn 

estjk <;aZ bQlbqtarb. 

qatpar!ar Bjr;i~ceu solbp kelse, onda olardbn, qHa t seljkterj ne 
~aldarb te men tllrOJ an ne oipan se ljkterjme n kezek turadh. Denes 
c;aqta rb <;00Jarb qara oi an qatparlardb anti k 1 in a Id j k qatparlar, ne 
eolm<;!sa , geologtar <;ij aitatbnda i, anti k 1ina1 de r deidj. Olardh 
qaiq andar dep te ataidb (84·suret). 

Oihs qatparl ar, i a OJ n i de n e st j g j t em en qarat&l01an qatpar
la r, sinklina l d jk qatparlar netura sinklinalder, myldalar 
eep atala db (84-suret). 

Qatparlardhll, Byi jr!jk <;azbqtarbll q an attar dep ataidb. 
QatpardL 11 tesesj ncn taBilnbna dei jn oimen <;yrgjzgen qatp ar lardb ol ardbl1 <;al

darhni.11 Uzbn Boibmen qinp etetj n c;azhqtb f]lb est]k <;aZbqtLq deidj . Eger estjk <;a
Zbq!bq kelseu solatLn solsa, onda qio1ac qatparlar dep atal adb; al endj, eger ol <;a-
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ZhQtbq gorfzontal qal bpqa c;ubq keletjn aolsa, onda miinbn c;a tbq qatparmen aol
qanb. 

Taulb c;erlerde, ke p ty rlj qatparl ardbl1 <:> rty rlj kom si nat ialarb keanese aj rtalai 
c;erl erge deijn sozblbp ketjp turadb (85-surette <:> rtyrl j qat parl ardb11 B kj l si~ te ma ~b 
ksrsefjlgen), ..... - ······... . , 

.... \ t 

NORMAL NE oQRb S _gATPAI\ 

(·:> ; \., } \ 
TARTbLOIAN J"( VCtR· 

TaRJ10),Q_BJP~ft 

85-s u re t. <:irtyrlj tau qatpa rlarbll bl1 senasb (sxemasb). 

Diirhshnda da ddette qatparlar sMtqh agenttermen ete mhqth Bfi
ZhlOJ.an Boladh; sondbqtan olardh aibru qihnOJ.a alnalhp ketedj ; mun
dai da, dislokatslalardhn en Bol maOJanda negjzgj fo rmalarhn aihTh p 
ala Bjlu ycjn, geologthn zerttegjctjk td<; riBesj ylk 0 n Bolu kerek. 
Ekjnjr., Bjrj nde, qatparlardhn c;oi hlbp ketken Belj~ er' n, orndarhna 
qaitada n oimen qoihp turu01a tura keled j; Basqaca aitq inda, oi qat
parlarhn c;asau OJ a tu ra keled j. 

86-s 11 r e t. bdb rau. 87-s u re t. Corn 

Eger <; er qaBhOJ hnhn kercjles ucaskelerjnjn gorizontal kerneuJ
njn aihf mash qaBatta rdbn <; jkterj n aihrhp <;jBerse, onda qaBattar Bjrj 
arqhlb Bjrj gori zontal BaOJhtpen <;bl<;bp ketedj . <;: er qaBattarhnhn 
OShndai gorlzontal t;hl t; uhn s h r 0\ an a u dep ataidh (92-suret) . 

Eger qaBattar BailanhSbnht\ yzjluj r;ana olardbn Bjrjnjn Bj rjnen 
auhSbp <;blt;ula rh, ke rcjles ucaskelerdjn vertikal kerneulerj njn aihf
mashnhn dserjnen vertikal Ba OJ btpen Bolsa, onda ondai qozqalhsthn 
n;:itic;es jnde b d h r au deitjn paida Boladh (86-suret). 

Misalb , Volga BOihndaOJ.b \:iguli tau larb - hdhrau. QaBattardhn 
Bjrj nen Bjrjnjn bdbrap airb lOJ.an vertikal BaOJ.btpen <;bl<;ularb nhn ca
mash bdbrau a m p li t u d as b dep ata ladb . 

<;:er qaBhOJhilbt\ qoz01alhsta rh BO lbp tu ratbn r; arhqtardhn qaBb! OJ a
iarb, ShrOJ anau arqasbnda, ;:i dette ete poli rovkalanoian Boladb c; ana 
keide Better teren c;arhqtarmen sbzhlOJ.an Bol adb. 
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Aq1MJ1a didoka1sianbn taOJ.b Bjr formasbn eskertjp ketcljk. Qa
Battardhn vertikal qozOJ.alhstarbnda, olardbn, tiltaslhO!h Bi1Zhlmaoian 
aolsa, onda i j n d j q hr tb s ne f l e k s u rad ~ itjn paid a Bola db (84-suret). 

Ekjnjn Bjrjnde, tek qandai da Bolsa, Bjr sbzbqthn BOihmen sol
oian bdbfau lar oiana emes, ;:irtyrlj c;arhqta rdbQ BOibmen BOlOJan hdb
raulardhn, Bykjl gruppalarhnbn da BO latbndbOJ b Baiq aladb. 

Sonda hdhraular plasta rdb c;atqan qalbptarhnan Chotarhp, kep tyr
lj formalb etjp BU.zbp tastaidh, BU.lardbn negjzgj ekj formalb go rs tar 
men gr a B e n d e r. 

88-s u re t. Ora Ben. 

t 

BJ-su r e t. Qb bm kycj
njn ;isefJmen Boloian gorst. 

Gorst, c;er qaBbOJhTibQ qandal da Bolsa Bjr ucaskesjnjn cetkj ekj 
~30\h tysjp ketetjn c;a01dailarda quraladb; sonhmen ucaskenjn orta 
<;erj onbn, Betjnen c;ooiarb ti1rbp qa!adb (87-suret). 

Al endj, eger, c;er qaBbOJ.hnhn, Bjr ucaskesj ekj ne Bo!masa Bjrnece 
<;arhqtardbn, BOihrnen temen tysjp ketjp, ooian kercjles ucas i{elerdJn 
Belterj odan c;ooiarb qalbp qalsa, onda graB n pa1da Boladb (88-su
ret). Osbndai BiiZblbstardbll, formal arh BOlatbn gorstar men graBen
derdj ;:iruaqbtta c;erdjn reliefjne (Bederjne) qa rai Rjluge Bola sermei
<lj; eitkenj c;er relie fj kesnese ekzogendjk faktor lar men tegj steljp 
qalJian Boladb. Sonhmen, grasender men g rstar c;er qaBh8J.bUbQ c;a
rh!Ub, SbDUh arqasbnda BO la db; c;cr qaB bOJh kesnese sozu kycterj njn 
.;:iserlerjmen c;arbladh. Degenmen keid gor ta r qhs u kycjnj n ;:iserj11en 
de pa lda Boladh; munda ---~-1 
BU.zb lu 89-sure~te kerset jl- . 
gendel Bola db. 

Qbzbl tenj z, Qara tenjz , 
8 lj tenjz, Baiqal ke lj, Ger-
maniada OJb Rein al asb taOJh 1 

Basqalardbll, oipattarb - ~ 
g rasender. : r~ . 

Negjzjnde gorstar arqhlb -~""' 
qura lOJan ta ulard h c;aqparlb 
t au I a r dep atdid h. Bular 
B;:irjnen c; ijrek qa tparlb tau-
lard bll, c;arb!U bnan pai J a BO- ~, _ 
ladh. Eger qatparlb eskj YG-s u r e t. Kaurnz ta u!aronbn syi jr uc tb cbndarb. 
taular c;er qaBbOJhnhn ver-
tik~ l c;arbq ta rbmen aiqbc-utqbcta lb ; ete kyctj selektengen nolsa, on
d a, c;er qaB bO!bllbll, kei s jr ucaskelerjnjn c;arhqtarb BOlhmen temen ty~ 
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sjp ketulerj n;'.)tic;esjnde kercjles ucaikeler c;ooiarb h1rbp qaladh da,. 
ylken taular paida soladh. 

Dislakatsialardbn os formalarbnbQ s;:irjnen tuqhzathn jckj endo _ 
gendjk kycter, li tosferanhQ, tek sortqh qO.rblhsbn O\ana emes, jck1 
qfirhlbshn da - t e kt on i k ash n d~ kyctj tyrde ezgertjp c;jseredj. 
Bui kycter t e kt on i k a 1 b q k y ct e r dep ataladb. . 

Tau quralu protsesterjnde, tektonikalbq kycterden Basqa, BJzge Bfi
rhnnan selgjlj Basqa sjr faktordhQ da - vulkanizmnjn de ;'.)feketj BO
ladh. Tau qura lu protsesjnde milnbQ rolj ed;:iujr kem so lad b:. vulka
nizm yime (<;ana saubs) xarakter \j, vulkandbq konustar c;asa1 aladh:. 
sjraq, sular sirek Bolbp turatbn geo logialhq qilBhlbstar. 

91 -s u re t. Oral taulammn te gjstel ge n Bjr tyrles ~ota !a fb . 

<;erdjt~ emjrjmen tanbs emes kj sjge taular Bjr kezde paida so
lhp, m;'.)ngjge c;atbp, qozoialmaitbn BOlbp qaloian tyzjljs BOlbp kerj
nedj. Bjraq, mundai kez qaras diirbs kez qaras emes. 

<;er Betjndegj lerdjn B;:irj siaqtb, taul ar da ;:i ruaq ht ezgeru protse
sjnde BOlbp turadh. Olar esjp enedj, Biizhladh c;ana cer Betjnen 
~Oiblbp ketjp tiiradh; c;oihlarhnda ezderjnjn eskertkjcterj esesjnde, . 
ta sthn ylken kesekterjn c;ana keide kesjnese magmalhq c;a na meta
morfthq tau <;bnhstarbnan quralOjan, tek fundamen t1.erjn 0Jana tastap 
ketjp tfiradb. Osbnda keltj rjlgen (90 c;ana 91) suret ,erde c;as Kavkaz. 
taularb men eskj Oral taularb kersetjlgen. Qarasa n,bz qandai ylken 
aibrma nar. Bj zdjn zamanhm hzda da keterjljp tiirathn c;as Kavkaz 
taularbnbn qar astbnda c;atatbn te aeler j sijk c;ana syij r iidh l30!bp 
ke tetjn Balsa, c;er emjrjnjn eskj erasbnc1 keterjlgen eskj Oral tau
larh, ceBen yimelerjmen ~aBblbp alasa solbp, c;alh sjrtyrlj ShZhq so
lbp c;atadh. 
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Seismikalhq qO. sh lbstar ne c;er sjlkjnuler - en, ylke 
Seismikalbq sl stema lb.., r ana aubr ti et1·n stixialhq apattar. Kyctj q !iBblbstar. '1 '<' 

katas trofalar kezjnde Bjrnece mlnu tthn, keide tjp tJ 
Bjrnece sekundthr~ jcjnde B kj l q dalar q' rap qaladh. \,yz mhndaoian 
adamnhn, ez yilerjnde eljm tapqan c;er sjlkjn uler de Bol01an. 1908-c;. 
Messlnde BOlOJ.an c;er sjlkjnude 140 rnhn OJ. a <;uhq adam elgen. 1923-
<;blh Japoniada BOlOJ.an c;er sjlkjnude 5 qala, sonhn, jcjnde Iaponlallb rt 
astanas b - Tokio qirad t.. 170 mbn,nan arthq adam eldj, c;arhm mil
llonoia c;aqhn adam c;aralh Bo ldb. \,ana ~ million adam yisjz qaldh. 

01.hl hm nhn, naq anhqtauhnca, c;er sjlkjnudjn keBj di slokatslalarmen, 
tau quralularmen, OSh kynge deijn esujn toqtatpaoian c;as tau
larmen tura Ballanhsth BOladh. Bjraq, ke!Bjr <;aOJ.dailarda c;er sjlkj 
nuler, jcjnde tau qaraithn qozoialhstar qaitadan Bastalopn, Bfidan ke
rj eskjrek taul armen de Bai!anhstb Boladh (T;rn -Can, P riBaikalia). 
Bjzdjn kez aldhmbzda BOlbp etken Iaponl adaOJ.h, ZakavkazladaO]_b, Qh
rhmdaOJ.b taoib Basqalardaqh c;er sj lkjnulerdjn Barj dese BOlOJ.andai b 
d;)l osb, t e kt on i k a I h q c;er s j I k j nu l e r degen r;er sjlkj nu lerge c;ata
db, iao1ni c;er qaBb OJ.bnhn dis lokatsla larbm en, tau quralu protsesterjmen 
Baila m stb c;er sj lkjn ulerge i;atad h. 

Bjraq, tau qnralumen tura Ba!lanhsh Bolmaltbn seismika lhq quBh
lbstar da Boladh. Bular - c;ooi arbda eskertj ljp ketken, vulkandhq c;e r 
sjlkjnuler. 

Vulkandhq c;er sjlkjnuler, vulkandhq gazdardhn,, magmanhn vu!-· 
kan kanalhmen Shrtqa erkjn ChOJ.a almal qaloianhnda ot albp, c;anu 
larhnan Bo ladh. Mundai sjlkjnu ler adette vu lkan qusularbnhn, e te 
kyctj Bolathn periodtarbnda Bolathn c; ana keisjr c;aqdailarda ete 
y lke n katastrofalar tuO!hZadh. Qalalardh Bytjndei tas-ta lqanhn ChOJ.ara
dh. Bui c;er sjlkjnuler tektonikalhq c;er sjlkjnulerdei, kep c;erlerdj 
albp ketj p turmaidh. 

<;ooiarhda eskertjljp ketken c;er sjlkjnulerde Basq a, om b r h 1 hp 
q u I au <;er sjlkjnulerj de Boladb. 

Ombfh lbp qfl lau c;er sjlkjnulerj keBnese c;er qaBbO[hilhll. onai eri
tjn tau <;hnbstarh Bar c;erlerjnde BOlbp tfiradb. Ondai c;erlerde keB
nese c;er asthlhq yn,gjrlerdjn paida solathnhn sjz Bjlemjz; BO.I yngjr
Ierdjn ylkendjkterj keide edaujr camada soladh. Mundai yn,gjrlerdjn, 
teBelerj keregjnce Berjk Bolmasa, arine olardhQ omhrhlbp qulap ke
tulerj mymkjn Boladb. Sondhqtan, c;er qaBbOJ.bl1h11, camalb Bjr ucaske
sj qoz01alb p, tern en tysjp ketedj. Mundai c;er sj lkjrtuler ez dserlerj n 
ete az c;erge tigjzedj. 

Tektonikalhq c;er sj lk jnuler en kep tara01an c;er sjlkjnulerdjn, qa
tarbna kjredj. Tektonikalhq kyctj c;er sjlkjnuler c;er carhnda \hihna 
Bjrnece ret BOlbp turadh. Adamoia sezjlme ltjn, tek arnaulb priBor
lar-s e ism o graft a r arqhlh 01ana Bj ljnetjn c;er qaBbOjhnhn ete usaq 
(mikroseismikalhq) ternelulerj c;er carhnda yzdjksjz BOihp turadh 
deuge BOladb. 

\,er sjlkj nudjn kycjn Bjlu ycjn, erekce ckala qurastMhlOJ.an. Bul 
ckalada kycterj artyrlj BOlbp kele tj n c;er sj lkj nuler on Basq hcqa Be
ljngen. Bill ckalaqa qarap, drtyrlj c;er sjlkj nudj tij stj sifrmen, ne 
<;firt altatbndai, Ballmen BaO]_alaidb. Ball 1, adamOJ.a tura sezjlmeitjn, 
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tek arnaulb prisorlarmen OJ.ana nalqalatbn, ternelul erde qolbl adb. Ball 
2, tek kelsjr thnhc tnrcpn adamdar01 a ezjl etjn sjlkjnulerde qoibladb 
taqb taOJhlar . ' 

Cer sjlkjnu kezderjnde <;er carbnhll, BOibna serpjndj (seismikalbq) 
tol qbndar taraladb. 

Seismlkfl lhq tolqhndar ye tyrlj so ladb; ~rtyrl j tolqhn, ;ntyr lj \bl
damdbqpen qoz0Jalbp tilradb; sonda artyrlj tolqhnnbrt ezgece ternelu 
perlodtarb men amplJtuda Sb soladb. 

92 -s u re t. Ovar ide (Ia ponia) soloian <;er ~jl l\j nudjn. n<1lic;esjnde quralotan 
sbroJanau men i, brn u. 

KyctJ <;er sj lk jnudjn tolqLndarb, <;er carhnhn. j ck j oslbstarb arqb
lb etjp sarbp, onhn qarnma-qarsb setj ndegj prisorlarota sczjledj . 

<;er sjlkjnuler, adett sjrnece <; O!qhp tyiuler Bola db; Biilar, <;er jcjn
degj Belgj lj ajr terendjkte toratbn entrden c;a n-i;aqqa tarap ketjp 
turadb. Tektonikalbq c;er sjJ ;, jnu lerde sul c;Dlqbp tyiuL~ r c; r qaBb OJ.b
nbrt c;Mtblbp airbl ubn a11 c;ana onbn tau quralu protsesterjm en sjrge 
BOlbp tiiratbn, bdbrau c; arbqtarbnbn. uzbn soibn qualaotan qoz 01albsbnan 
Boladb (92-suret). 

<;ernetj ndegj, c;er sj I kj nu ocaotbnbI'J, ne g i p o sen t r j n j n. y tj nde 
tfiratbn nykte, e is en tr dep at< Iadb. Munda tyluler temennen c;oOJarh 
qarai Baqhttalbp, narselerdj c;ootarh athp tllrotandai Boladh c;ana ete 
BOZOJbC Bo ladb. Seismikalbq tolqLnclar nequr!Lm episentr albs Balsa 
olardhn. BaOJ.bttarb c;er Betjmen soloiurlhm syi j r si1rLc qurastLrbp kete
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4 Munda, n;melerdj qasbfqasbna n <;bO[UCJla thfbsatbn, syijrJen so
<JJ bp tyiuler sezjljp tfiradb. 

Ekjnjn Bjrjnde, c;e r sjlkjnu eplsen trj tenjz tyBjnde de soladb; 
mu ndai c;aOJd lil arda tenjz sj lkjnuler BO lbp turadb. Seismikalbq tol 
qbndardbn, BilZOjbCthq hqpaldarb kep seBepterge Bailanbstb Boladb; 
uii. lardhn jcjndegj maqbzdb- _ _ _ _ _ 
iarb - tolqhndardb n, yi qa
BMOj a!arhna qalai B3'Jjbt
t1 l0Jandb0jb yidj n, ezjnjn. 
l rmasb, yi asthnda tur
u:an tau <;bnbstarbnhn. qa
: ietterj, si1lardhq jcjnde 
~runt suhnhn c;ana qubs- ~ 
t ardhn Bar, c;oqthO[b, taOJh 
casqalar. 

Tolq hn ardhn bqpa lh 
.,;er rel! fjne qa ra i da kyc-- 93- su re t. <;er sjlkjnuden BfizblOian yl. 
i j ezgerjp turadb. 

Qu rblLsthn tipj men qilrhlhsqa c;umsalqan materlaldbn manbzb 
ylken s oladh. Misalb, aO[aC qilrhlbstaroia qc.ra01anda tas qilrhlbstar, 
d engelek qii rhlbstarqa qaraqanda tik Bilrbctblar kep syljnedj, taqh 

sondailar (93-suret). 
<;er sj lkjnudj Iaponnhn 

erekce karkas qfi rhl bstarb 
(yilerj) c;aqsh keteredj; 
sular ekjnjn Bjrjnde den
gelektengen tasta rdbn ystj
ne ne erekce topsa lardbq 
ystjne ornathladb . 

SonOJb <;bldarda, c;er sjl
kjnuler BOlbp turatbn os
!hstarda, seismi kalbq c;enj 
ne11 tezjmdj qilrb lhstardb n 
drtyrlj tipterjn Cb O(a ra Bas
tadh. Milndai antl selsmika
lhq q iirblhstar Ka kvazda, 
Qbfbmda, Al ma-Atada, ta
O!b Basqa c;erlerde Bj rden 
Bjrge kep salhnbp kelec;atbr. 

Aqtbqta. c;er sjlkjnudjn 
c;er asth ihq sulaqa etetjn 

94- s ur e t. Seismog raf. ds rjn eskerte keteljk. <;e r 
sjlkjnulerdjn artbnca, grunt 

,,uJarh dengeilerjnjn ezgerjp keteljndjgj, Bjr kezderd jn c;ooialbp, 
ekj ioc1!:= rjnJn pa ida Bolathnd bOJh Baiqalad&. <;ooiarbda aitbp ketk nj
mjzdei, c;er sjl kj nulerg~ registrat ia c;asap turathn priBorlard& s e is
mog r a ft a r dep ataid& (94-suret). 

Munda kersetjlgen seismograf taoianqa Bektjlgen erekce gori· 
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zontal maiatnik c;er sjlkjnu kezjn de lnertsia sesenjnen ol qozOJalm ... 
tilradb da, astbndaOJ b taO] an terneledj; sondbqtan, malatnikijn. qalan 
ilcb, BaraBannbn. Sbrthna irek SbZhq sbzadb. Seismograftar en az ter 
Beljsterdj de ete c;a qsb sezedj. 

Bul t ernelj sterge mexanika c;olbmen erekce prisorl ir rq.rJstra tsia 
c;asap turadb. Biil pri sorlardhil. sa01at mexanl:z ~ c; ma Shrtbna bstalo1ar 
qa01az oralOJ.a n BaraBanb Boladb. 

-:·, .. ~,v.1~flJt'v1~~~~1 1jr~J1)i\l ,~~U uV.J·Ju~u~~ 
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95- s u re t. S 8ismograf 

BaraBan yzdjksjz ainalbp turatbn BOIOJandnqtan, selsmograftb , 
maiatnigjne nekjtjlgen qalam uc lentanbtl. Betjne tyzu goriz ntal SbZb l1 
shzadb. Bjraq, priBoroia c;er qa nbro1albOJ.b ilhfl. en. az ternelu qozoialbSb 
ti se nol O]anh, qalamiic irek Sb ZbQ Sbza Bastaidb (95-sure ). 

Seismograftbn. c;azularbna qarap, c;er sjlkjnudjn. ·qai uaq htta BOl 
oiandbOJhn, onhn, ilzaqthOJbn, kycjn c;ana camamen onbn. qai ornd; 
irnloiandbOJhn Bjledj . 

Seismograftar pod val ) ilerdjn jcjnde, tas Baoianalardhn. y tjne or
nathladb. Bjzde, c;aqsb prrnorlar Leningrad c;anhnda OJb (Pulkovoda). 
Maskeu <;allbndaOJ.h (Kucinoda), Qbrhmda taoih sasqa c;erlerde Bar. 

. . . <;er sjl kjnudjn. c;er carhnda taralubnda Belgjlj zan-
<;:er SJll<J~UdJn. dblbq Bar. Seismlka lbq quBblbstardbQ taulb ce rler mer . 
geografulbq t . I d . . t' · • ct · I taralub. en.Jz c;aqa arbn a, laOJnl c;er Be JI1Jll. en. ~ana 1s o 

katsialarb SbZh qtarbnbll. BOibnda so lbp turatbndarb iT 
OJ.blbm aldeqacan anbqtaqan (80-suret). <:er sjlkjnudjn taralubnb1 
geografialbq kartasbn qarap otbrhp, seismikalbq os lhstardhn Bblaica 
ornalasqandhothn Baiqau01a Boladb: Biilardhn. Bjr gruppasb tbnbq okea 
c;aoialarbnda (soltystjk c;ana on.tystjk Amerika, Iaponia c;a01alarbnd ... 
<;ana Bjrqatar araldarda) omalasqan, ekjncj gruppasb <;er Orta tenjz c;a 
oialarbn qualap (munda seismikalhq areket, asrese, Italiadn kyctj) 
Balqan tyBegj, Kavkaz, Zakavkazla Kjcj Azia, Iran, Orta Azia, Tan 
Can, Pamlr arqhlh, odan arj ChOJhSqa qarai ketedj. 

Bjzdjn. Sovetter Soiuzbnda c;er sjlkjnudjtl. en. <;ij solatbn c;erlerj -
Orta Azia taularb (Alma-Ata ralonb) men Kavkaz (Armenia). Bjraq, 
ol Bjzdjn Basqa taulb raiondarhmbzda da BOlbp tiiradh. Mlsalb c;cr 
sjlkjnu c;aqbn arada aei (1927-c;) Qhfhmda ekj ret so ldh; munda s u
oian deijn Bjmece <;bl BOib c;er sjlkjnu Bolmaoian. Bj rjncj c;er sjlk jnu 
1927-c;. 26 c;ana 29 iunde Boidh. Sanson, ol sentasrdj 11. 11-nen 12-ne 
qara01an tynj iundegjden kerj kyctjrek solbp qaltala dI:i . <; er sjlkjnu · 
djn. eplsentrj Ialtanbn. on.tystjk c;aOJ.bnda, ten.jz tysjnde Boladb. !alt~ 
da kep yiler BUZblbp, elgen c;ana c;aralan01an adamdar Boldh. 
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Viken qiraular Qhfhmnhn ;rnsqa qalalarbnda da Boldh. <;er sJ lkjnu 
kezjnde Qhfhm c;aqalarhnda ylken qulaular, <;bl<;bp tysuler Boldb. 

Bui c;er sj li\j nu Qhrhm cek1rasbnan tbs <;atqan albs c;erlerge de 
njljndj. 'fernel jster Ukrainada, Kavkazda, Qara tenjz c;ao1alarbnda c;a
na odan da albs raiondarda sezjljp turdb. 

Qbfbmdaqb <; er sjlkjnudjn seBepterj mhnalar: QMhm tysegjnjn 
ontys tj k B8Jjgj - lailu degen <;azbq Bettj Bijk ystjrt. 

i\kademlk A. D. A r x an g e 1 s kid j n anhqtamasb BOibnca, Ta Br 
ta ularh onJystjk c;aqhnan bdbfau sistemashmen kesj lgen, s ill r,dhTau
lardbn jzderj Qbfbm c;a o1albO]hll bn ilzhn BOihmen ketetj n, tjk c;arda 
c;ana Qara tenjz tysjnde aiqhn ke rjnjp tarado, 

b j brau c;arbqtarhnbn, Bjreuj , tenjz tysj nde taibz <;erlermen orta 
tere1'\djktjn cekara shnda oth c;ermen ketedj . Osb kyngj c;er sjlkjnuler
djn ocaOJb d;;i l osh c;a rI>qthn oslI> hnda <;atadb. 

Osb aitbla annan, c;er sjlkjnudjn orogenezistjn sjr form asr. eken
djgj kerjnedj. 

7. Tau (,:bnb starbnhn metamorfizmj . 

Kontak t& lbq Tau <;bnbstarI>nI>n metamorfizmj. ct:p, hSthq tem pera
metamorfi zm tura, ylken Basu kycj c;ana x1mialhq protsesterdjn 

men d i n a.~ome- ;;iserlerjmen, tau <;bnhstarbnhn, strukturashnhn, mine-
tamorfizm. ralogialbq <;an3 ekjnjn Bjrjnde ximialbq sostavtarhnhn 

ylken ezgerjlu qfi.Bblbstarhn aitadb. 
M e t a m o r f i z m - k o n t a k t b 1 b q m e t a m o r f i z m , d l n a

m o met am or f i z m dep ekj ge s eljnedj. 
Kontaktblhq p1etamorfizm, tau <;bnbstarhnhn magmamen <;ana 

Yb- sur e t. Knstaldb slan ts . 

odan Belj njp cI>qqan pro
duktblarmen <;a nasqan <;e~ 
rjnde Boladb. N8ti<;esjnde 
izve$ tastardan mramor, tas 

97-s u re t. <; er qasattarbndaqb 
Basu kycjmen asatbloian g;ilka. 

kemj rlerden grafit CbOJ.athn kontaktblbq metarnorfizmmen B]z Bilrhn
nan tanbspbz. Qhzhl t mjrtas pen magn it temj r tas ta, sasqalar da, 
OSI> r;olmen paida Bolado. 

c;::er qaBbOJ b jcj nde sasqa xarakterlj ezgerj s te kep taralQ\an. BjzdJn 
aita1hn dep otbroianbmhz d in a m om et am o r f i z m (ne dlslokatsia
ihq metamorfizm); s ill c;er carbnbn, qatpa rlb oBlbstarbnda kep BO· 
ladI> . Dinamometamorfizm - orogendjk qozoia lhstar tUOJ.hza tbn litos-
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feradaqb aasu kycterjnjn, saldarb. Mexanikalbq bqpaldbn yst j ne, 
mfinda tau \'bnbstarbtla hSthq temperaturalar men <;er jcjnde serkultjt
sia c;asap c;yretjn ertj ndjlerjnjn. de dserlerj aoladb. Mjne sondhqtan, 

dJnamometamorflzm 
ndtlc;esjnde, tau <;b
nbstarbnda ete kep 
tyrlj fizikalhq c;ana 
ximlalhq ezgerj ster 
palda aoladb. Basu 
kycj, en, aldbmen 

98-s 11 re t . Qazhndb moJJu SJ(a-sel emnittjn tau slanetstjk Qii BblbStb 
<;bmsta rb qasattarhmn jcjnde <;hrthlOJ.an rakovinalarb. tUOJ.bZadb; aasqaca 

aitqanda, tau <;bnbs
tarbnhn jcjnde <;iiqa plastinkalar ne c;apraqcalar qiiral adb (96-suret); 
mundai qiiablbs qattb soqqanda temjrde aalqaladb (slanetstj ktj c;ai 

, qaaattasudan aibfa ajlu kerek; aii.l s011,0J.b aasqa seaepterden, anbqtap 
altqanda, cegjndj <;bnbstardan cegu c;aOJdailarhnbn tetelesjp almaSbp 
tiiratbndbOjhnan aoladb). 

99-s 11 re t. Qasattblbq pen slanetstjljk tau <;bnbstarbnhn camalb qana lcel seu 
qasattarhmen olar01 a perpendikul ;ir <;atqan slanetstjk setter men <; arLqtar (kliva<;). 

Litosfera jcjndegj kyctj s asudbn hqpalb, ke snese tau t;hnbstarb· 
nbn usathluhmen (97-suret) sozhlularbnan kerjnedj. Sonoih qiisblbs tb, 
jcterjnde ta sqa ainaloian tenjz rakovinalarb, rakovina t~njzdjler, sa
lbqtar ne aasqa qazbndblar saqtalbp qal01an, knjzde ce kkPn tau t;h
nhstarbnda, 8srese c;aqsh aaiqau0Ja aola dh. Olar mhlt;alanbp, sozhlbp, 
keide seljkterge aihrhlbp ketken soladb (98 suret). Basu kycjnjn dse
rjmen, tau <;hnbstarhnbn. tolbp c;atqan kjckene c;arhqlarmen nslek-Be· 
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lek BOlbp ketulerj mymkjn; sill <;arbqcaqtar <;bnbstardhn, qaBatthlb-
0\bn kemeskjlep <;jseredj <;a na ol <;amqtar c;hnbStbn, qaBatchlhqtarbr. 
qiqactai, artyrlj Bfirbcpen keluj de mymkjn. Mundai qfiBblbsth k 1 l va r; 
dep ataldh (99-suret). 

• 1 t Katamorfizmnjn temengj zonalarbnda tau <;bnbstarh-Reg1ona me a- _ . 
morfizm. nhn, thO!hZda lbp <;ana sementteljp turathndh O!bll B'JZ 

c;oqarhda aitblOJannan Bjlemjz. Misalh, c;o01aro1h qa
Battardbn Basub men temperaturashnhn, c;ana sonda serkulatsla <;asap 
c;yretjn ertj ndj lerdjn, aserlerjmen, sazdar munda sazdh slanetste rge 
BOrph!daq qumdar - thqhz qumtastar01a ainaladb. 

b sthq temperaturalar men ylken Basu kycterjnjn, dserlerj kyctj 
Bolatbn, ylken teren,djkterde, anomorflzm zonashnda, Bill tek qana 
th0Jbzdal 01an <;hnhstar, ylken metamorfizaoia tysjp qaita kristaldanadh, 
s trukturalarb men sostavtarbn ezgertedj. 

Munda kristaldb slanetster quraladb. Metamorflzmnjn kep c;erler
ge tarai thn Bu! tyrjn re g i o n a Id b q metamorfizm dep ataid h. 

<; al sazdan quraI01an sazdb slanetster, olardhn, sluda11b Be ljp Chot arrop 
qaita kristalda11ularb11bn, arqasbnda , auelj fl 11 l t t e r g e ainaladb. 
Fillitter tese <;aBu materialb eseBjnde qoldanbladh. Sondhqtan olar
db t e Be 1 j ks 1 an e t st e r dep te ataidh. E11dj Hllitter Bolsa, olar, kelj n 
qaita kristaldanbp sludalh slanetsterge ainaladb. Kristalizatsiaoia Bas
qa tau <;bnhstarb da il.cbraidh. Misalb, izvestasta r mramoiizatsia prot
sesjn e tysedj, ia OJni kristaldhq izvestastar, metamorfizmge granitter 
de il.Chraidh: Bi1 lardh qu raithn minera ldar slanetsce ornalashp c;a tath 1~ 
BO!adh. Granltter or tog n e l s t e r deitj11derge ainaladb. 

Keisjr c;a01da ilarda granitter da ortognelstcrge Bjrtelep kecucj lik 
terd j Baiqau01a Boladb. Mundaida granitterd jn, c;o01aroth qalhn,dhqta
rhnda sluda c;aphfaqtarb Bjrte-Bjrte paralleld jk qalbpqa tysjp c;atadh 
Munda! ara!hq <;bnbstar gr a 11itog11 e is t er dep ataladb. 

Ylken teren,djkterde mineraldbq massa lardbn ylken tyrlenulerj B'J
lbp turadb: cegjndj <;hnbstar, tek qana qaita kristaldanu emes, qai 
ta Balqi da Bastaidb, mlsa!h, sazdar men mergelderdjn gneistergt 
iao1ni sostavh granittjk (dala cpatb, kvarts, sluda), Bjraq mlneralda
fh qaBat-qaB:it BO lhp c;atath11, au <; bnbstarhna at.rnlularb mymkj11 . 

Ortogneisterdj aibru ycjn, mundai gneisterd j paragneister der 
ataidh. 

MetamorfizaOJa il.Cbra a01an cegjndj tau <;bnhstarhllbfl. astbnd& 
c;ata tb11 granitter c;ana gneister men Basqa kristaldb slanetster c;er Be 
tj11e kesjnese taulh c;erlerde CbOJbp c;atadn; tegjstj kterde olar Bil.Zb 
lbp Bjtken eskj zaman taularbr:nn orndarnnda CbOJhP c;atadh. 



III. (:ER QABbOJb T AR IXbN N NEGJZDERJ 

1. {:erdjn <;aratblbsh. 

\Jlem qiirhlbsh. <;~rdjn emjrj men tariXbn tysjnu ycjn, Bjzdjn planetambZdbll qalal 
qural01andh0jhn i;ana onbn esuJ nJn a s t r a I d b q (i;uldbZdbq) 

stad~adan sapa <;enjnen Basqaca stadiaOja, ianJni g e o Io g i a I b q stadiaOja kecujnj n. 
qanaa1 BOlOJandhOJbfl Bjlu jmjz kerek . Tek sonda oiana Bjz ezjmjz ycjn (!bZOJblbQtb 
n;:i rsege tarii..i keZBen qar;1p, ezjmjz zertteitjn osiekttj, iao1ni <;:erdj on&n. yzdjksjz 
dinamik(ISb <;enjnen sjlemjz. 

E11 aldbmen, <;:erdj n. ;:i lemde qand;ii om alatbndb0jbl1 esjmjzge tysjre keteljl\. 
erdj'l kyn sistemasb planetalarbnbn sjreuj ekeudjgj n ujz sjlemjz; Bui siste

mada ortalbq Cbfaqtan, iaO)ni Kynnen 9 ylken planeta, mbnnan artbq asteroid
tar aini!lbp <;yredj. Biil ete ylken kyn s1stemasbnhn 6Zj ceksjz ylken ~uldbz s1stema
Sbl1bll. jcjnde kjckene 01ana sjr gruppa Boladb. Bill sh;tema - aspan kymsezjn k}
mjs, i;olaq BOlbp qibp 6tetj n Qiis c;olb. Qus <;olbnbn jcjnde sjrnece milliard <;iildbz 
sar, Biilardb 11 jcjnde keisjreu lerj Kynnen s jrnece million ese ylken Boladb da, endj 
s jreulerj odan ed;iujr kjcj aolbp keledj. 

Bj raq Qus <;o lb da ceksjz dynie ken.jstjgjnde tek qana Bjr ,,;ilemdjk aralca" 
soladb. 

t(yctj te leskoptar arqblb, camalb 01ana <;arbq cr,oiarr,p turatr,n, Qus <;Olbna uq
sa01an tuma ndr,qtar tyrjndegj ~uldbzdardhtl, kep yijrlc rjn ke ru ge soladb. 

Sonhmen sjzdjn Kynj mjzdjn sansbz kep c;uldbzdardbn sjr j ekendjgj anbq; endj 
<;er Bolsa, ol -· kjckene planetalardr,n Bjrj, mii ndai planetalardbn kesj ez kynderj 
nen ainalbp <;yredj. Karl Marks dynienj djnce ty sjnudi .taOjb adamnbn dyniege 
kez qa rasr, " dep dufbs ataO(an, ;:i!gj aitblOJ.annbn s;:irj de ;nine milndai lrnz qarasqa 
qaicb keledi. Djn <;:erdj. ol sykjl ;i lemdegj en Ulb dene, ol Betjnde tjrcjljk Bar c;al
nthZ 01ana dynie, sasqa deneler Bolsa , olar tek soJ <;:erd jn keregj ycjn c;umsaladb 
dep sure tteid j. 

Bjraq Eudan ye <;yz <; bl asa BLirbn aq ruxtb ulb oialbm D <;or d a no Bru n o 
Bblai degen: "dyniede sansbz ke p kerjnetjn kynder-c;iildbzdar <;ana planetalar Bar; Bu
lardbn. kezge kerjnseitJnderjnjrl de sandarb esepsjz Imp Bolu kerek. 

Bjzdj n. sistemambzdbn planetalarb siaqtanbp ;:irqaisbSb ez kynderjn en ainalbp 
csepsjz kep ,,c;erler• c;yredj. Bjz tek kynderdj (<;illdbzdardb) keremjz; olar ete yl
ken deneler <;ana olar <;arhq CbOJarbp turadb; njraq Bjz olardbn planetalarbn kore al 
maimbz; e itkenj ofar kjckentai Boladb <;ana c;arhq CbOJarmaidb. Senj nder, dynie ma
OJ.an qandai i:olhp kerjnse, c;urttbn. B;:irjne de onbn sondai solbp kerjnet jn uaqbtb 
<;etedj" . 

Osr,nda l sezder ycj n ,, Rimnjn ;:iulie inkvizitsiasbnbn" qara selseulj qan jcerle
rj danbcpan Bnmonh ,,mymkjnjnce aiaucblhq etj p qan tekpei eljm c;azasbn Beruge
qaulr, CbOJ.a rdb da, Ollb tjrjlei otqa <;aOJbp <;jserdj. 01 kezdegj cjrkeudjn ,,d jn kjta-
Bbna" qarsh cbqqandardhn s;irjne de kersetetjnj osb edj. . 

Sonhmen s jzdjn kyn sistemambz dyrneljk qurblnsthn <;oqqa i;ur,q kjckene BJf 
Eeljgj. Oshndai keremet ylken ;:ilemnjn jcjnde kyn sistemasb <;ana c;eke aloianda 
i(yn serjkterj njn Bjrj - <;:e r qalai paida Bol oian? 

Bui surau01a OJ blbm kyn sistemasbn btl. paida nol ub nh1i, mymkjndjgj sar material
dbq seBepterjn acathn gipotezalarmen c;auap seredj. 

OJblml sjlj mderdjn <;eti{ jijksjzdjgjnen Bjzdjn c;iildhz dynielerjmen kyn slste
mashnbn <;aratr, lbstafb turasbnda OJ.olbm c;olbmen tolbq talqblap Cbo1aroian teoriambz 
alj c;oq; Bjraq solai Bola tiirsa da ,,dynie nj qudai c;arattb" degen djnnjri, qisbnsbz 
sandbra0jbl1 laqt brbp t as ta uOJ.a sjzdjn OJ bl mi sjljmjmjz tolb q c;etedj. 

Xristian djnj ByJ, jl dy ni enj qiidal altb kynnjn jcjnde <;arattb deidj . Sonda ol 
. <;:erdj Bjf)ncj kynj; Kyndj , Aidb c;ana <;uldbzdardb tertjncj kynj <;aratqanmbs. Oib

lbm <:;:erdjn Kynnen kep kec paida Boloianbn c;a na Kynnj1i, <;:erden sjrnece million 
ese qart ekendjgjn tlanaqtb etj p anbqtadb. 
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Olhlbm tapqan sansr,z ke p fakttar Bykjldel aloianda dynienj ecuaqhtta ern jr 
taBIOJattan tbs kyctjn. kerek emestj gj n kersetedj. 

Bui r;:ende mb Laplastbn, Napoleono1a Bergen <;auaB&n eske tysj rjp ketu q&zbq
.>bZ lldrse ernes. Lapla slbtl nA span n exanikasb" degen kjtasbn oq bp cbqqannan ke
ljn Napoleon t alanttb Bj ljmpazdb sa raiona caqorbp albp, r;:umbsbn r;:aqsb dep ta Ba
do; degen men Napoleon Laplasqa kjtaptbn ernj r r;erjnde de qudaldb atamapsbn 
de p narazblbq Bjldjredj . 

001an Laplas . Men kjtaptb r; azaiammda menj11 ondai gipotezaOJa s jr ret te 
,11aqtar;:db0Jbm solmadb" dep r;:auap sergen. 

Kyn s istemasbnbn qilrolbsb, sonb11 jcjnde <;:erdjl\ qurblbsb turasbnda Bjz ;}]j d;} J 
tekse1jlgen OJblml kez qaras qilrai alma itbn solsaq ta, r;:er carb, ortaca qbZLib sar 
qatlb qasbq Bo lbp cbqqanaia dei jn, la ula0Jan bS!bq massa soldb degen qorbtbndbnb 
<: b0Jaru 0Ja Bjzdj l\ mymkjncj ljgjmjz sar r;:ana osblai soludbtl r,xtimaldbOJb da ate yl · 
ken. Oynie ker1js!Jgjne S;}u le CbOJaru arqblb sjrden sjrge salqbndai keljp <;:er 
su bno1an qattb coqpar taspen qaptala sastaqan. Bui coqpar tastar ylken-ylken mas
salar sol bp sjrte-sirte <;iblbp sykjl <;:e r s etjn tutas qattb tas qasbqpen iaqni litos
fe ramen qaptdp alOJ ,in. 

Qattb i;er qa BbOJ b qura lota n momentten sastap <;:er damudbn astralbq periodb
nan sapa r;:enjnen onbn myldem s a ~qa etdp1>na, iaojni geologialbq etapbna kecken. 

Kyn ~ 1 s temasbnbn <;aralblbSbll ea aI01a c ret O[blhm <;olhmen tysjn-
Kyn s; s temasb- djruge sjr uaqbt ta ta lap etkender XVIII-qa5brda filoso f 

Ubl\ qura lu Kant pen matcmat1k Laplas soldb. Bulardh t\ ekeuj de, kyn sis 
g ipotezalarb. temas b jcjndegj ma tena ete-mete Bht bril l\q b kyide solqan 

al 01a cqbda0J b tu mand bqtan quraldb dep sj lgen. Kant pen Lap
lastbn g ipotezasb soibnca, kezjnde siJl tumandbq ez ezjnen ainalbp turOjan. 

Dyu1e kenj stjgjnjl\ salqbndaubnb n sa darbna n suhnbp, nUI tumandbq, mexani
ka zandar b Boibnca Glgj amalubll bI\ <;bldamdbOjbn arttbru kerek edj . Osbnbn, arqa
-;onda sentrden tepkjc kyc te artbp HirOjan; sil l kyctjn hqpalbmen car siaqtb tu
mandbq , polusterj r;:aOjbnan qbsblbp, e 1 J i p s o i d degenge ainalo1an. <;:bldamdbq odan 
da ;}rj ydegen sa1 hn, ekvatorda, el lipsoid sbrlnnda Hirntbn Belcekte r, tilmandbq!btl 
Bykjl massasb me n Bailamdarbn yzjp, saqina tyrlj s olhp, seljnjp ketke n. Budan 
keijn, aina ludb11 <; bldamdbOfh ;}]gjden de ;}rj eskende ekjncj saqina Beljnjp CbOJhp, 
taOjb solai sola sergen. E11 SO l10Jb saqina Kynge en c;aqhn tilrathn planetan bn -
Merkur ldjn - orsitasb n&n q acbqlbOJbnda qilralOJan. 

Saqinalar njr tekt j solma0Jandbqtan olardhll Grqaisb~bllbll jcjnde selcekterdjn 
e z ara Bjrj ne Hjrj njn tartblLih arq asbnda qoiul anu sentrj qura!Ojan; oshlaica plane
talar paida sol01an. 8zderjnjn ainalb p turubnb11 arqashnda, sil larda da saq inalar 
q ilralOJan; sil l saqinalar sol pl anetalardbn serjkterjnjn quralubna negjz solotan. 
Bjr planetada, amqtap ai tqanda Saturnda, sonofh saqina sjr teki j solqan; sondhq· 
t~ n. ol tek sjr serjkk e qana emes, usaq denecj kterdjn Bykjl yijrjne negjz BOl
UJ.an; au! denecjkter Saturn saqinalarb deitjnderdj qilraqan. Bal sxemalbq r;:asaih 
~ eorianb Plato c;asaqan ( ;}~ ris e nbqaitqandai s oldb; sil l (;}<; risede SbBaqalb salmaO[h 
;ondai su men spirttjn, aralashna sil lhp ainaldbrOJan mai carigj nen, saqinalar qura
lhp tu roian; sillar kei jn selek - ,,serjkterge" seljnjp ketjp turOJan. 

Kant pen Laplas g ipotezash, kyn sistemasb evolutsiasbnbn sykjl kyrdeljljgjn 
mexanikanhn c;a i zandarbna sailanhstbradb. Bjraq kyn sistemasbnh11 evolutsiasbn 
osb mexanika c;olhmen ty sjndjru Bjrqatar astronom ialhq faktta rdh tysjndjre alma
d b. Kan t pen Laplastbn gipotezasbna ky n sistemasbnbn kep quBblbstarb myldem 
d;}l kel medj . Planeta serjkte rjnj11 s jreul erj, ez pla netasbnhn ainala satbstan CbO!bS· 
qa qarai qozOJalbp tura d&. Clrtyrl j planeta se rjkterj njn qozqalbstaronda Bolathn 
-0sb aii,rmanb, Bfil gipotezanbn kez qarasbmen tysjndjruge mymkjn solmaidh. 
Bul gi potezamen planeta orni tala rbnb11 <;azbq tbqtarbnbtl ed;}uj r ddl kelmeitjndjgjn 
de tysjnd jru ge solmadb. Sol siaqtb, Mars serjkterjnjn <;h ldam qozqalbstarhn da 
'3ul gipoteza tys jndjre almnitbn edj. Mdfs serjkterjnj n jcjnde Fosos degenj, ez jnjn 
q ozqalbsr,nda planetadan oz&p ketjp turadb~ sondbqtan ol sat&stan ChO[hp, CbO[&gtali 
ea tbp turadb. Mu nbn ystjne, saqinalardhn qii ral uhmen La plasth1~. elli saqinalar pla
netal ard bn ortalbq denelerj ne konsentratsial anad& degenjn esep durbstamadb. Bil! 
teonaqa planetahi men Kynnjn ez esterjnen saiau ainalhp turatbndbOJb da ddl 
S<. elmedj. 
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Munhq ystjne K mt pen Laplaslbrt teoria sb Boibnca nykjl si stema sjr uaqbtt;_ 
quraldb dep tysj~dJrjldj. SonO(b l1ezde K.y nnjJl <;e rdcn njrnece mil li on ese BiJrbn 
~a ra tblO( a nd botb anbqtaldb; Osb sortO(b pJkjrdj qazjrde astronomdardbn keBj en. 
manbzdb qarsh d<il el dep esepteidj. 

~ Qsr, aitqannbrt B<>rj astronomdardbn. Kant pen Laplas teoriasbnan Bas tartul a
rbna seoep. Dynielerdj c;eke al oianda kyn sistemasbnb tl, r;aratblub <;enjndeg j osb 
kyngj g1poteza lard bn jcjnde astronomdardb en ke p qa nao1Jttandbratbnb - D .:; i n s
D c; e fr e is gipoteza.sb; BiJI gipotezada tolbq zcrttelgen rn c, an1k aibq negjzge sa
J,,n r,p qural01an. Bui turalb tolr,q rn <iljmetterdj a"1ronomia O/blbmb aeredj; sondhq
tan njz mfinda onhn. negjzj tu rasr,nda oiana ty sjnjk Berj r> ketemjz. Tol bp c;atqan 
teoria lbq pjkjrlermen d;il c;a sal01an e epterdjn arqas1>nda D c; rns tn bnada i qortbnih O(ii 
kelgen: ez setjmen dami ot1 rbp, Sbrttan 001an bq pa l ti gjzetjn Batcn ky c BOlma a. 
c;uldbz ez ainal asbnda planetalar qurai al ma1db. Sondb qtd n kyn sistcrnasbn qur;,
O(an dene nj 11 qoiulanu protsesj, Biil si stemadan ekjncj Bjr dyni e denesjn n (a stro
nomialbq masctapta) e te c;aqbn c;yrjp etuj arq blb ofi zblOjW dep oilau kerek Os1· 
seBepten, denel erd jrl, Bjrj tartularb arqasbnda onbrl, aetjnde kyn protuBeransL ri> 
siaqtanopm, siregen material1bn. g igant c; alr,ndarb tyrjnde, <> idjk ke terjlu tolqbnda r1> 
paida oo!O(an. Dynie kenjstj g jnde materia ete Bb!branqb Bolatbndbqtan, aspan 
denelerjnj1i, s jr Bjrjne mundai c;a qbn kelujnj n hqt imaldbOjb ete az; sondbqtan, nj z-· 
djn planetalhq sistemambz <>le111de sirek kezdesetjn tyzj ljsterdjn. tipj Bolsa kerek; 
Bjraq, c;u1dbz dynies jnjn alcemderj ceksjz ylken Bolathndhqtan, Bfi! tip Imp ret 
qaitalap tiJratbn so!u kerek. 

Jstegen eseptjn kersetuj Boibnca, qarsh kelgen ~arbq denege umthl a sozhl bp 
.protuBerans" tesesj Kynnen airhlbp ketuj mymkjn kerjnedj. Osbl aica aibrblbp 
ketken tese materi anhn tartu sentrlerjnjn. qoiulanub arqasbnda, pl anetalar01a ne gj z 
BOIOjan. Bill massanbn ortalhq seljgjnen sjzdjn Kynjmjzdjn. en ;iidjk serjkterj 
(lupiter men Saturn) qiJralOJan; onhn c etkj oBlbstarh BD lardan kerj iJSaO(hra q pla
netalarO(a negjz so!O(an. D; insce, planetalardbn sc rjktj kterjnjn. quralub, planetalar
dbn ezderjn111. quralubndai s ol 0J an; sonda onhn eseBj soibnca, dynieljk qozdbrO[bC 
denenjn reljn· Kynnjn ezj atqar 01an. Endj serjkterd jn. serjkterjnjn paida Boiularh 
mymkjn emes edj, eitkcnj olar sa rbq, ne tjptj qatth. kyilerge kecj o, tez salqbndap 
ketken; mfi ndai kyilerde ylken kyctj pro tu seransta rdbn paida Rolularh mymkjn 
emes edj. D.; instjn ez gipotezasbnda keltjretjn matematikalbq ese pter, kyn siste
masb planetalarbnhn massal arhna d;:il keledj. Bui Di;inst jri ez gipotezasbnda, ky n s1>
temasb evolutsiasbnbn Belgjlj zandblbq tarhn tapqandbO] hn lrnrsetedj. lJegen
men, Bil! i;-ipotezada BjZ, proa lemal1hn tek qana c;u hq camamen, ete sxemalb tyrc!e 
cecjletjndjgjn keremj z; sol gipoteza as pan denelerjnjn evo!L1 tsi ashna qatbsqan flz1-
ko-x1mialhq protsesterdjn ete ylken kyrd clj ljkterjn ese pke a!maid h. Bjrqatar m;i
sel elerdj, rnisalb·kei sjr planetalardbn serjkterj njn kerj a inalularhn, Kant ren Lap! ~~ 
gipotezalarh siaqth, Bill gipotezamen de tysjndjruge solmaidh. 

Kant pen Laplastbn gipotezasbna qaraO(anda, matematika c;enjnen d<>l jrek zert
telgen gi poteza iJsbna tilrsa da, Dc;ins ald br<otb gipoteza nhn mexanitsi zmjnen qiltbl a 
almaqan. Osb en. qonbmdb gipotezanbn. avtorhnbn ezj de "Kosmogoniada qor thnd ., 
Ch~arudbn uaqbtb <>lj r;etken r;oq" deidj. 

Temperaturasb ete bSthq BOIOjandbqtan, r;er tjrcjljg jnjn. Bykjl 
Cer netjnde tjr- c;illdbzdhq periodbllda onbn setjnde o rga ni~ a l bq tjrcjljktj n. no

cjljktjn paida Bo- !uh. ;irine, mymkjn emes edj· Bu01an qarao1anda , r;e r tarixbnda, 
lub. r;er Betjnde organikalhq tjrcjljktjn. tfill.OjbC paid a BOI 01an mome n-

tjnjn. Bolub kerek. .> 

Evolutsia oquhnbn. kursbllda s jz <;er Betjnde tjrcj ljktjn qalai paida s olo1andboJ1, 
turasblldaOjb m;iselemen tanhsbp ketkenBjz. Ojhlhmnhn osb kyngj kyij sfi l c;ende mb-_
nanb 3atbl aitu01a mymkjndjk Beredj; c;er aetjndegj a101acqb tjrj r;;;nd)l<ter, el ] 
material1bll. fizika- ximial bq evo!utsiasbnbn ete uza q c;ana kyrde lj protses1 arqhlb, 
sol elj materiadan paida no!O(an. Evolutsial1bn Bfi l c;a n.a Basqhc bl1b!l c;er carbl1btl 
materiasbna c;an,a sapa enjµ, ol organikalhq dynienj sipattaitbn c;ana za ndblbqta roia 
BaOjbnatbn Boldb. <;:erdjn. damu protsesjnde orga nikalbq dyni e c;er c;yLj_ne ke tp~ste i 
tanBa Basbp ketetjn ez aldbna c;eke geologial hq agent esesjnde, mmeral quralu 
i;ana tau \;bl1bs~arhn qurau protsesterjne qatbsbp tur01an c;ana qatbsbp ta keledJ. 

120 



l;:l'rtJjn cana onbn <;:erdjn _ot eol_bp laula01a n sLiibq_ periodbnda Ollbn ximialbq ele
qaBbO(bn n qll rb- n:ientterJ BelgJ IJ zandb tetelestJkpen ornalasbp c;atqan. Temj r, 

lbs~ 111kel_, ta 01b easqalar s~ aqtb aubrbraq zattar, salmaq kycterjnjri. 
· oseq men <;:erdjn sentqne CfUbQ c;inalbp, kremni, alum ini, kaltsi, 

nat ri, taOjb easqala~ siaqt& . c;en.jljrek zatr ar, li_tosferan bn c;ooiaro11> gorizonttarbna 
ornalasqan. Al endJ, s11tegJ, azot siaqtb en cenJI elementter <;:erdj1i aua qaBbOJ.bll, 
1a 01ni atmosferanb qura01an. 

_Bal aitb lOJ.andard&n diirbstbOibna d0lel ntbnau: astronomialbq esepter BOibnca, 
eylq l c;er carbnbn tbO[bZdbO!b (ne SbBaOJa lb salmaOJ.b) 5,5-ke ten; al endj, c;er qa
BbO!bll qur,11tbn tau <;bnbstarhnbn fb OJhZdhOJh a olsa, ol orta eseppen ne aa rb 2,6-0]a 
ter1. Bud<: n sezsjz mbnadai qortbn db c1>01aru01a turn keledj, c;er carbnbn ortalhq 
oBlbstarbnda salmaqtafb 10-0Ja <;uhq eolatbn ate aubr massalardbn c;atularb kerek. 
c;:erdjn 3500 km dei teren.Jjktegj ortah,q iadrosb metaldan qGral01an aolsa kerek, 
SbBaOJ.a lh salmaOJ.hlla qaraoianda, ol iadro nikeldj temjrden qGral01an eol sa kerelc 
Mlinbn dUrbS!bOJblla dole! c;er carbllbn qai c;e rjnde eolsa da temjrdjr\ kep kezde
setjndjgj. Bui arada aita kete tjn ejr qbzLqth norse - meteoritt erdjn de keejnj n. 
osb temjr men nikelden q~ral01a n . eolatbn? bOJb; au! mundai sostav tbtl, aykj l olernge 
de taral01and bOJ.bn kerse tedJ. <;:erdJ11 usb JClq aubr ladrosb aarisfera, iaOini au br 
sfera. ne nife dep ataladb. (Nife) (nikel Ni c;ana temjr - Fe degen sezderden Cbqqan). 

Endj c;er qaBbOjbllb rJ. laOJnl litosferan bn c;o01ar01b aeljkterj Bolsa, onda ottegj, 
kremni , alum ini, ka ltsi, natri, taOjh Basqalar siaqth c;an.jljrek elementterden qural -· 
oian ri1incral d<1rdhn kep taraloianrtarhn Bjz c;o01a-
rbda a1tb lo1anJarJan Bj lemjz. 

Litosferani,11 jcjnde kremni men (Si ) alum ini 
1 (Al) kep Bol atbn c;ooiarOjh qaBbO!h sial (Sia!) dep 

atal adb da, odan temen <;atatbn kremni men 
(Si) m<J gni ge (M g) eai qaBatb, sima (Sima) dep 
atal adb. 

Sonbmen c;er carhn oimen qibp, Bjz onb 
BClgjlj zandblhqpen ajrjnjn. ystjne ejrj ya tatbn 
ejrnece qa Bb qtan, iaoini Bjrnece sferadan qural-

. 01an dep Bjlujmjz kerek. Borjnjri, ystjnde at mos
fera turadh; munbn cootar01h eek arasb olj do! 
anbqta!ma01an <:;la lai Bol01anda, 0111>n jcjnde 
BOlbp ti.iratbn keiBjr soltystjk c;arqbldardhq Bi jk
tjkterjne qara0Janda, ol, ete sirek kyij nde, 800 
km sijktjkte de kezdesjp tura :l b. 

<;: crdjn kelesj qaBbO!b - sul b qas hq, iaoini 
g i d r o sf e r a; siil qaabq <;er temperatura sb 100"
tan temen ty sjp subnOjannan ke ij n qural oian: c;er 
c:irbn tutas c;aubp <;atpaid b, onhn BCtjnjn. 5/ 8-jn 
BJSbp c;atadr,. 

Gidrosfe ra I i t o sf er an h n ystjnde c;abdb; 
litosfernllbn qalbndhO[h Batlbq c;erjnde ejrdei 
eolmaidb c;ana ol qalr,ndbq olj dol anhqtalma 01a n. 
Osr:, kyngj anr,qtau lar01a qara0J<1nda, ol 40-t:m 
100 km-ge dei jn <;ana tjp tj 120 km-ge deijn Ba-

rbp tu radb. 
Mfmhn ar c;aoibnda <;:e rdjn hSlbq massalh 

OBI hSb, :a.orni p i r o s f e r a c;atadb . Pi rosfera -
<; aSbrbn plastikalh l<y ide turatbn erckce zona. Bui 

100-s u r e t. <; er carbnbn 
qurlhs sxemasb. 

zonanhn as thnda aubr tau <;bn1>starbnan qural O]an qasbq \a tadb da, sentrde <; er iad ro
Sb turadh ; iadrom,n. lbO!bZdbO!b 6 - 12. Akademik F e r s man m e n sasqa da Bjl · 
qata r Bjljmpazdardbtl. pjkjrlerj Bo ihnca, c;erdjn ortalhq iadrosh o;a rth metaldhq qa
lhll, qanbqpen qaptalbp turadb. Bui qaBbQlbtl. sostavi, rud a tor jzdj Boladb; sondbqta n 
da, ol r u d al h q q a B h q dep atal adb (100-suret) . 

<;erdjn teren oBlbstarhnhn c;arathlhsb turasbnda Bjz tek gipotezalar 01ana <;a ~a 1 
alambz: Osb kyngj molj metterge taianbp, olardb tura zertteu mymkjn emes; son
dt..qtan; ejljmpazdar arashnda BG! mosele tu rasbnda ortyrlj kez qarastbn sarlbOJb 
taB 1lJ\i norse. 
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2. <;er qaBbotbn bn tar ix bn tyzu ~ana geoxronologi a. 

Fizika-geogra
fialbq i;aOjd a i

lardb ty zu. 

Osb kyn gj geologla Q\ blmb Bj rnece metodtardhn sis 
temashn CbQ\ardb; osb metodtar arqashnda aelgjl j 
dci ldjkpen litosferanh qurauch <;hnbstardhtl. qanda i 
<; aotdailarda qural01and b0Jhn da, ol quralud bll. tari xi 

le telestj gjn de anhqtau0Ja aolatbn aolj b. 
8r tyrlj geologia lhq agentterdj n <; fl mbSh <;er qaaattarbnhtl. jcjne 

~a zhlbp qoioian sia qth; sondhqtan zertteucjge tek geologia lhq sauat
th aol tt q ana kerek. 

Bi.i i aitblO[an dardb achq kersetu ycjn, ajzge B11rhnnan Belgjlj cir
tyrlj geologlalhq kyctermen endelgen <;ana 101-sureite kersetj lgen 
Bjrnece tastard h ezara salhstbfbp kereljk: <;el <;egen tas tardh, <;eljn
gen <;ana Betj cim ailan oia n mcingj muz valunh, tau sub <;11 mbrlaoian 

ar t<irjz. j tas c;ana <; aZbq Bettj tenj z gCJlkasb , mjne oshlardb so-

4 
101- s u re t. 8rty rlj ge0Iog1a1 bq agentterdjn. c; ilmbSb (salbSlbru) . 

1 _,. Betj cimai lan oian m;ingj miiz val unb. 2 - ta·1 ll OJbnbnbn g;ilka ~ b , 3 - <;az bq 
settj ten.jz g;i lkasi,, 4 - qbrl anoian eel tasb, 5 - ucpa qum endegen tas. 

lbstbfbp kereljk. Bulardhn cirqaishshnhn xarak terlj erekcelj gjne qa
rap, olardhn qi.iraluhnhtl. fizikalhq-geografial bq <;aO[d aila rbnhn da 
qandai nolotandarhn Bjluge Boladb. Mi salh, <;er qa satta rhndaO[b c;el 
skulpturasbnhn ;:irtyrlj form alarh notl. <;i hndblarhna qarap, geolog q a z h n
d h c e 1 d j 11. BarlbOJhn anqtaidh, konglomerattaroia sementtelgen 
tenjz gci lecnikterjne qarap, ol eskj zaman tenj zderj njtl. c;a 01alhq Sb
Zhqtarhnhn qandai BOlotandbO[hn sjl edj, tas tu z Ben gi ps!j tl. qaBatta
rhna qarap, qurotap qalatbn sualmalh kelde r men tuzdb kelderdjn 
tarixhn anhqtaidb. <; er qasattarbn zerttep geolog, tau <;hnbstarhna 
olar qura '. OJ.a nnan keijn ciserlerjn tigjzetj n fi zikalbq <;ana ximialbq 
protsesterdj anhqtaidh sonhmen ol olaidhtl. Bolacaq taotdhrhn da Bj 
!edj; misal b, sazdarci an sazdh ne sludalb slanetsterdjn qu~aluh , saz ce 
gjndjlerdjn ne litosferanhn teren os lhstarhna aubp ke tkendjgjn, ne 
.BOlmasa orogene kezjnde olardbtl. yl ken Basu kycterjnjn, ;:iserlcrj men 
metamorfozaq a il.Cbra qandbCJlbn kersetedj . 
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Stratigrafialbq BJraq'. ~er ta r!xbn tyzjp alu tycjn, g· ologqa 8zderj 
metod. zertte1tjn uaq10J. alardb tetelestj rj p uaqht-uaqh thna or-

nalastbrbp qoiu kerek soladh. Ooian mhnadai mdsele
lerdj cecuge tura keledj: salhstbratbn qaBattardhn. qaishsh eskjrek. 
qaisbSb c;an,araq ek ndjgjn cecuge tura keledj. Mii nh, qaBattar sjrj
njn. ysljnde BJ rj c;atqanda oiana, c;ana onda da ol qaBattardhn, Bas
tap qh c; at h st an Bu z b 1 ma OJ an solqanda qana jst uge soladh . 
Miindai c;aqd alda, neoinrlhm qaBat temen c;atatbn Balsa, so01.urlhm ol 
eskj solad b da, neo1urlhm c;o 01. arb c;atsa, soop1rlh rn qaBat c;a1,a Bola
db. QaBatt ardh1~ c;astarhn, olardhn. ezara c:i alai ornalasubna qarai anhqtau 
cidjsjn stra ti g rafia lb q meto d1

) dep ataidh . Bjraq , sfizhlma-
0Ja n gorizonta l qaBattarmen qa tar, <;er qaBbCJlhn a da ete ylken dislo 
katsialar, qatparlar, shrqanaular, hdbraular BOlhp turadh. Bular c;o-
01arhda keltjrjlgen tetel sljktj ete kyctj catasthrhD <;JBeredi . Mis?!h, 
qa tpardbn tenkerjljp ketken c;aoi. - . . _ . . . . -.. 
da lh11da, eskj zamandhq qaBattar a_.o ~-"' "";.._,,. ~ 9 ° ~-:-~~' 
olardan c;asMaq qaBaltardhn ystjne t~'21·~?f ;r~:--=~~ 
CbOJ. hp ketjp c;atadb. Keide Bjrnece ·"· ·· -:·- · . .. '. .,' '~~: """'.~-~~ · · ··. 
q~Battardhn gruppashnht1,, onbmen . - · · . ; · ;i/!/J!Jfi · . 
BJr uaqhtta quralqan qaBattardhn, · , .· '. ~ ,_-._.· . !::d. 
y~tj ne <;hl<;hp ChOJ.bp kelu j de mym- ~A ". .. -. / · ~. · . -;~ 
KJn taOJ.h sondailar. Mundaica s ra- Jlflnt ·-" ·~"" 
t igra fi alhq metod pen paid aianu 102- s ur e t. QaB:.ttardhn. calhs 
edduj r qihndalbp ketedj. plastasu misalh. 

(,)aBa ttardbn orn alasularhnht1. te-
telestjgjn (stratigrafiashn) zerttegende, ekjnjn Bjrjnde, ol?rdhn ca 1 h s 
c;a tularhn saiqau01a Boladb; milnda, qaBattardhn dis lokatsiaOJ.a ilchrap 
azdh-keptj BUZblOJ.an Bjr gruppashn, milnbnie·n BGrbC qurastbrhp <;ata
thn q a s a ttardbt~ gruppash c;aubp <;atadb (102-suret). Bu! c;a01d aida, Bill 
ek j tyrlj qaBattardhn quralu periodtardhn, aralh OJ hnda edciujr uaqbt 
BOl bp, cegudjn yzdjksjzdjgj BilZhlOJ.an dep Bjlu kerek: milnda qaBat
tar dblokatsiaoia ilchrap, olardb11, Betterj Bilzblbp, sonson c;ana qaBat-

A · t:i rmen Bashlbp qalqan. Qa-
Battardbn ca lhs c;atula rbna 
anal iz c;asap, geologialhq 
uaqiOJalardbn tetelest jgj 
turashnda, misa lh, taular
dh11, quralu uaqbth turashn· 
da, keiBjr qortbndhlar Ch 

~ 03- s u r c t. Ta .i lardhn i;astarhn amqta u ;:idjsjn q aruqa Bolado. Milnh, qat-
tysjndjretjn sxema parlh c;otanhn etegjnde 

qatpar qurau protsesjne qathspaithn, gorizontal qaBattar c;atatbn c;aOJ.
dailarda jsteuge BO!adb. chine, etekte c;atatbn qaBattarOJa qaraOjanda 
qatparl ar qilrau01a qathsqan qaBattar erterek c;aralOJan Boladh. 103-
surette sxema tyrjnde kersetjlgen tau qilrblbshnbn A qa Bath men 
B qaBatbnbn quraloi an kezderjnjn, aralbOJ.hndaCJth uaqhtqa c;atat&ndh
O!hn keremjz. Keide plastanudht1, calhsthOJh qatpar quraithn qaBattar-

1
) Stratos - grekce qasat de g n sei;. 
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da aaiqaladb. Bui, qatpardbQ sJrnece kezekpen qilrbl0Jandb0jbl1 ker
setedJ; sill kezekter sjrjnen sjrj cegjndjlerdJ1'.\ thm c cegu periodtarh
men a eljngen soladb, taqb taOJhlar. 

Al endj, sjrjnen Bjrj albs c;atqan orndardaCJ[h qasattardbn c;as ta
rhn sa lhstbfu kerek Bolo1anda, ne jsteu kerek? Munda stratigrafia
lhq metod cilsjz aolhp qaladb. Milnda, cirtyrlj qas at tbrJ, quralu uaqbthn 
pet o g r a f i a I h q metodpen, iaqni tau <;bn hstarbnhn, sostavtarhna 
qara i anbqtau da mymkjn emes. 8itkenj, cirtyrlj tau <;hnbstarhnhri, <;er 
tjrcjljgjnjri, epoxashnda qilralu mymkjn c;ana osh kyndegj siaqth,. 
ailrhnOlh 11aqhttarda da, ajr uaqhtthri, jcjnde okeann hri, sjr c;erjnde 
sazdar men qumdardbl\, ekjncJ c;erjnde izvestastardhn. cegjp turularb 
mymkjn edj. 

. Munda plastardbQ kcirj, c;asthotbn pa 1 eo n t o Io g i a-
Paleontologia- I b q metodtbri, <;<lrdemjmen aibfadb. Tenjzdjk kei cl 

lhq metod. kon tinentaldhq qaaattardbri, jcjnde c;cindjkter men es jrn-
djkterrljQ qattb qasbqtarb ne aolmasa olardhri, qaldhrhp ketken ta1 -
aalarh tasblbp tfiradb. Keiajr qaZb ndh organlzmderdjn saqtalbp qalub, 
olardhn tasqa ainalu protsesj ne ficbraul arb arqas.bnda qan~ 

104-s u re t. Paleontologia l hq dolrnm entter - keselek qanattar1>nhn tan sash, sa
!hqtbn tan.sasb, qazbndh moll uskj- ammonittjn rnkovinasb, sa lbqtbn tjsj, i;apbraqtb ll 

tan.sash, iantardaOJb nasekom, 

mymkjn BOlO[an. Tasqa ainalu organikalhq qaldhqtardhri,, krem
nr QhCqhlh, kemjrlj qhCQhl, izves, temjr tothO[b, taqh sasqalar siaq
th mlneraldhq zattarmen almasuh. Organizmnj ri, tasqa ai na lu prot
sesjne ilcbfap uzaq geologialbq periodtar solh saqtalbp qal ub ycjn 
erekce hQotailh c;aqdailar kerek. Bill ycjn, elgennen keijn, omri, c;a qsh 
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·Jqtaitbn ortaoia tysuj qac;et, mineraldhq ertjndjnjn 001an minera lizat
·,ia c;asauh qac;et, tasqa ainal:JJan qaldbqtardb ajrnece million c;oldar 

~ Oi b geologialbq protsesterdJn. Bilzsaularb qac;et, iaqnl Bjrnece 
· OJd ailard htl. ajr uaqotta d;:i l kelul erj kerek. 8 lj p Bjtken forma -

1.udhn. saqt ilbp qalularb ycjn erekce c;aqdailar kerek Bola turqan
•nen nj r kez ie c;er Betj nde tjrcj ljk etken formalar ete kep BOlOJan
.bqtan, O[blh m c;olbnda ete kep tasqa aina101andar) iaOJni qazhndblar 
uar. 

104-su rette paleontologialbq dokumentterdjn <i rtyrlj fo rm alarb, 
; aoi ni keBelektj ii. qanattarb, 1rnlbqtbn, tanBas b, ten,jz ra kovi nasb, aa-
1 hq tj sj, a0J ac c;apbraOJhnbn, tan.Bash , iantar (eskj zaman a0Jactarbnhn, 
tasqa alnalOJan smolasb) jcjndegj nc1sekomdar kers~tjlgen. 

KeiBj r <;a OJ dailarda , tas
qa ainal OJan c;andjkterdjn 
ezderjnen aasqa , tek ,, tjr-
jlj gjnjn jzderj" oiana ta

nblbp Hlradb; misalb qurt
t ardhn, c;orqalaoian jzde
rj, tas teserlerdjll. tas tardan 
tesken tesj .zterj, blOJal c;ana 
plastika lb <;e rde qal01an 

'-; ti ndjk taBandarbnbQ jzderj 
taBblb p turad b (105-suret). 

Cegjndj lerdj11. qura lu 
uaqhtta rbn anhqtau ycjn, 
osb paleontologialbq do

105- s u r e t . Tjrcjljk jzderj . S oldan O! ll'ta 
qarai : tas teserl erdjn tas tan tesken tcsjk· 
terj ; qii rttMdb tl i;oroia laqan jzderj ; q11zhnd1. 
ombrtqalardbn t aaa nda rb men i;a nsbr tam-

Cblarbl1bll jzderj. 

t;umentterdj qalai paidalanuoia noladb? Bjz organika lbq dyni en]n 
s ykjl c;er tarixb BOibnda ylken revolutsia c;olhn c;yrjp etkendjgjn 
\ ana onhn. Bjr fo rmasbnbn ornhna Belgjlj tetelestjkpen s asqa forma
lardbll. kelj p toroi andb 0Jbl1 Bjlem jz. 

Mjne, usb ses pten Bjz c; r qaBattarbnda tasblbp torathn tasqa 
ainalJ[andarOJa qarap geologialhq rngj ndj!er njr uaq httLlhOJb tura
'ihnda da, o 1 ard hQ q ura l Ubl1bll. uaq bt c;enj nen tetelestjgj turasbnda da 
pjkj r aila alambz. 

O s b K e z d e q a z h n d b 1 a r B j r d e i B o 1 s a, o l a r c b q q a n 
egjndj l e r de Bjruaqhtta sjr paida BOIOJ a n dege n 

z a 11. d b, n e r j k a n b q t a I OJ a n z a 11 d e p s a n a u 01 a n o I a d h. 
3rine, tek sj r tiptj faunalardh qana salbSthrUOJa noladb; misalh, nel

gjlj f:1t sialar qurap, cegjndjl erd jtl. selgjlj tipterjnde c;atatr.,n c;a 01 alhq 
fa u na lil rdb c;aOJ alhC] faunalarmen, terei~dj ktegj fa un al ardi, tere11.djk
tegj fauna larmen sa[bStbruOja BOJadb, taOJb·taOjb lar. c)ri ne, fatsia llbU 
JCjrn.le orga nikalhq qaldhqtardhn, nol ma ub da mym kjn, iaOJ ni onhn, 
mh!qau aolu b mymkjn. Munda i c;aOJdaida ol xronologianh anhqtauOJa 
<;>ard ern sere alma idb. 

<;<:in dj t< te r dynlesj njn eskj rek qasattardan nastap c;a1iaraq qa nat · 
tarOJa deij ngj dam uhn jzjnen quhp teksere kelgende, Bjr formalardhn 
ezgerm egen kyide uza q uaqbt tj rcjljk etjp, eskjljkterj <irtyrlj solbp 
keletjn qaBatta rda kezdesetjndjgj, ekjncj fo rmalardhn, <i rtyrlj <;a OJ. · 
dailarda uaq btbna qarai ed<JUjr ezgerjp turqandbCJlb Balqaladb. Mun-
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dai tasqa ainalOJ.andar c;erdjr\ nelgjlj qanatta rhnda q ana c;atiidb. Biil 
form alar c; t e kc J forma lar dep ata laJb; eitkenj, ni1la r cegjndjlerdjn, 
qura l ularbnbr~ tetelestjgjn anhqtauda, iaOJni plastardhn, <;aSbn anhqtau 
jsjnde, geologqa c;etekcj aoladb. 

Geologia m~mj de Bjr uaqhtta paida BOlOJan qa1rnttardh <ingj m 
eterde ;:iudj Bjz OSb tysjnjk j d;-ild~p acbp ~lubmhz kerek. Gco 1ogia 
manjnde Bjr uaqbtta paida Boloian qaaattar d2p, organikalbq clyniede 
aitarlh'Jtal ezgerjster aolmaoian uaqhttht~ jcjnde qural01an qanattarclb 
aitadh . Sondbqtan tarixi es kj trnqhl:ta, misalb eskj zamandaO!b Vavi
lon epoxasbnda cekken cegjndjler, aralarh'1da 6- 7 mhn, <;bl w1qbt 
c;arqanmen de , njzdjn, zamanbn,hzda tenjzderde cegjp tiirathn <;bnbs
tar0Ja geologia m;rn jnde uaqhttas noladb. 

. . Bjrte-Bjrte Bj r qaBattan ekjncj qaBatqa kecjp oth-
Geotogita ttan- rbp, c;ana etken periodtard hn, e ljp Bj tk en organikalbO 

Xhnb1' e ap arb. d . . f 1 f 1 d ·1 ·t t yn1 es1 men iz i rn-geogra ia bq c;ao1 a1 arhn qa1 a ) 
zei kelj p. OJhlb , c;er c;ana c;erde emjr syrgen orga

nizmderd jn damuhnda Bjrtalai etapta rdhn, aolaiandbOJhn Baiqaoian : 
sonhmen eskjrek qaBattarda c;alpb alOJanda , c;andjkter men esjmdj k
terdjn c;anaib qural01 an formala rhnhtl, saqtalathndhOJ.hn anhqtaaian 
Bui - ty sjnj ktj de; t1ltkenj a jz zoologia kursh nan orga nikalbq dynte 
degj evolutsianhn, Bjrden njrge kyrdelj quralqan tjrj c;andjkterdjn 
damu c; ol hm en keljp Cbqqanbn njlemjz. 

0Sb0Jan syienjp geologia aykj l c;er qaBhOJhn aes "etac;o1a " nc 
gruppa OJ.a neldj; BC!laraia uaqhttbf~ era degen termjnj s;.i ikes kele dj , 
sill gruppalar mbnalar: a r x e i e r as b (aastapqb era ), e oz o i er as h (tj r
cjljk tanbnhn eraSh), pa 1 e oz o i e r as b (eskj zaman tjrcjljgjnjn erasb). 
me z oz o i er as b (orta zaman tj rcjljgjnjil, erashJ <;a na k a in oz o 1-

e r as b (en <;ana era). Gruppalar s i s t em a 1ar01 a ae ljngen. ar si s
temanbn qaaattarh nbn quralubna ketken uaqhttb p er i od dep ataidb. 
Sistemalar ez taraphnan Bel J m de r g e aelj nedj; Bil laraia uaqht <; e
njnen e po x a 1 a r sdikes keledj; ne ljrnder i a rust a r OJ a Beljnedj 
(taalitsa nb qara). Sistemalardb11, kern nrljk, silurlhq, devondhq, taO{ b 
Basqalar degen attarh, keanese kemnr, silur, devon , karson, perm, 
terias, iura, taOJb sol siaqh qhsqartbl OJan termindermen almastbfbladb. 
Geologialbq sistemalardhn, Bill attarbnhn, CbOJ.Ularh ;.irtyrlj nolo1an. 
Kemsrljk sistemanbI\ atb Anglianhn, eskj za mand aOJ b ( OSb kyngj 
Ue ls) provlnsiasbnbll, atbnan Chqqan; eitkenj Bill sistemanbn, qasatta1& 
ajrjncj ret osb c;e rde zertteljp Bjljngen ; silurlhq sistemanbn, atb Uel -
tjn, eskj zamandaOJb qalqbnhll, (si lurlardhll,) atbnan Chqqan; devon 
sistemasb Anglianhn, devoncaibf degen provinsiasbnbn, atbmen atal
oian; tas kemjr (karnon) slstemashnhll, atb, onhll, cegjndjle rjnjn, jcjn
de tas kemjr e•e kep aolqandhqtan, oshdan chqqan ; perm si tem ash . 
onhn cegjndjlerjn Bjrjncj ret geolog Murcison nilrhDOJ. b Perm guner
nashnda zerttelgendjkten, sol Perm guaernasbnbn, atbmen ataloian t. t. 

Osh nelulerdj negjzge ala otbfbp, njz kelesj taraularda, c;er qaBh
OJbllbll, tariXhmen qatar ~dndjkte r men esjmdjkter dyni esjn]ll. damuh
men de iaq ni fa unalar m~n flo ralardbI1, c; er tarixh BOibndaOJh almasu
larhrnen de tanbsambz. 

Cjrkeucjlerdjn, geologia qortbndhlarhn .djn kjtanbmen" ke lj s-
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tjruge tbfbsatondarh da slrek Bolmaidh. Olar BiBliada aitblatbn dynie 
<;aratu kynderjn kecjrmerlj m;:mde tysjnu kerek, BiBlia lhq ,, kyn" geo
IogiJdaOJh period dep atalathnnhn dal ezj BOladh dep so01adh. Bjraq, 
oJardM\ Billai deuj ,,c;aramshz quraldarmen ta lap etu" BOladh; eitke
nj: 1) arnjr ,,\aratu aktb n" sipcittao1anda BiBliada Bhlal deljnedj : 
,,kec te Bo!dh, tanerten de Bo I db, Bj rjncj kyn" t.t.; 2) BiBlia ,,c;aratu
kynderj" altau Boldb dep kersetedj, al endj, geologialbq period tar 
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Balsa, Bfilardbn sanb, c;aratu kynderjnjn sandarhnan ana01urlhm artbq 
BOlOJan ; 3) geologialhq periodtar uaqht c;enjnen Bjr-Bjrjne ten BOl
ma idh; olar Bjrjnen-Bjrj Bjrnece million <;bldarm en c;ana Bjrnece c;yz 
million <;bldarmen aihrhladh. Bjz BiBliada aitblathn c;aratu tartjBj geo
loglalbq OJhlhm tapqan dokumenttjk maljmetterge tygeldei qaicb ke-
ledj dep c;oorarh da aitqamhz. ' 
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Organikalbq dyn ienj n t::ir ixhn zertteude, qazbndh organ i zmderdj n~ 
eke Beljktcrj ne qarap, olardbn aykjl qiirblbstarhn tyze Bjludjn relj 

e te ylken aoldb. BUI ajludjn negj zjnde, organizm seli kteri njn, qatb
nastr,q zan,h c;atadh; Bii l zan,dh paleontologiarn en sa lh str, rm 1 anato
mianb tUOJhZUCh danbcpan fransuz ajljrnpazh Kiuvie tapqan. Ru! zan
nbl"\ negjzj mhnau: ezderjnJn damu d;:i re<;esj men qurblbstarhnhI' 
forrna larb c;enj nen, organizrn Beljkterj Bjr-ajrjne Bail::il1b, th Bol adb. 
Sonhrn en, qandai da Bolsa ajr syl ektjn qiirhlhsb n, Bykjl orga ni zmnjn. 
qurblbshna qarap jledj de, organizmnjn qiirhihshn onhn sol <;eke 
Be ljkterjne qarap ajledj. <;andjkterge restavratsia c;asaudb l"\ Biil me
todhmen sjz t voluts ia O[blhmhnht"\ kurshna tanhSSbz. Misalb, pite
kantropthn Bas syiegjnjn Bel jgjne, azu tj sjne c;ana c;anBasbna ana
liz c;asai keljp, antropo logtar edaujr darec;eoegj hqtimaldhq pen an 
tarjzdj ata larhna c;aqhn Bolatbn osb c;and jktjn tyrjn tyze a adb. Osh 
slaqth, tasblOian aeljkterjne qara p, aasqa organizmderdjn tyrin de ty
zjp aluOja BO!adb. 

. . . Qorthndbda c;er qasbqhnhn tariXhn zerttep s jludjn 
Tanxi ge~togia- tek teo rialhq qana em es, ylken praktika lbq manhZh 
nhl\ ~;aa::~~~lbq BolathndbO[hn da aita keteljk. 6itkenj paidalb qazbn-

dhlar s elgjlj geologialhq c;astaCJ}b qaaattarda c;:itadh: 
geologialbq periodtardbt"\ Bjreuler j qazhndb kemjrdjn ken orndarhna 
€rekce aai ao lad b da, ekjncjlerj - tas tiizOja, ycjncjlerj - mun~iqa 
Ba i aolhp keledj, taOJh solai aola Beredj. Sommen, tarixl geologla 
Rjzge paidalh qazhndblardh taubp aluJJ.a c;ardem serjp turadb. 

3. Arxei c;ana eozoi er alarb 

c 1 • tt <;er qaBbO[hnhn ceajndj qaaattarbnhn negjzj nde, olar
. a Ph sipa ama, 0[3 fu ndament BOlOjan slaqtan bp, kristaldbq <;bnbst r-

dhn q1lbn sv ita b c;atad b; aii l svlta keBnese granitterden, aasqa 
magmalbq <; bnhsta rda n c;ana kri stal hq slanetsterden qura lOJan a dadb. 
BUI qalhndhqthn strukturasb kristaldb HOIOJ an , ajrjncj qashq dep 
eseptel tjn edj . Bjraq, endj , sjrjncj qasbqthn Bolubnan hXtlmalb az: 
eitkenj litosferanhn (temende keretjnjmjzde i) sjrn ec~ r;yz million 
t;h ldarqa sozblOJan tari\ hnhn soibndd ar uaqh t aolbp 1uq an kep ret 
qa1tadan BJlqu01a, ygjluge c;ana metamorfiz lll ge iicbra OJan , ol qaBhq
tan ecnarse qaldb dep o lauoia mymkjn B >lm asa kerek. Osb aitbl ::JJ an 
kr istaldhq t; hnbstardbI"\ Bar] de kyc tj dislokats ia OJ. a - ch rJ q an qa tpar
lanoian , bdbraularmen ae lektengen c;ana olardbl"\ jcterjne intruzialar 
ete kep enjp qatqan soladb. 

Kynj kecege dei jn aUlardbn Barj a r x e i 1 j k gruppaOJ.a sjrjktjrjletjn 
edj. Osb kynj olardb ylken ekj gruppa 01a Be ledj; ezd erjn qura1thn 
<;bnhstardhn xa rakte rlerjne qara i, BfJardhl"\ s jr nj rjnen aibrmasb 
ete ylken Bo ladb. Bill qa satiardbn keBjnese panitterden, gneis 
terden c;ana sludalb slanetsterden quralatbn en eskj temengj gori· 
zonttarbnda, arxeiljk gruppa degen at saqtalbp qa ldb. Al endj, s ill 
qaaattardhn, kesjnese fillitterden, sazdb slanetsterd n, kvarlsitterden, 
mramorlard nn, taOJb aasqalardan quralqan, ia qnl aii larda n esk jrek 
<;ana ezgerjljnkjregen kri staldhq slanetsterge qaraqanda, metamor-
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fozaota az Dcb ra01an <;hnhstardan qnraloian, c;oO(aroth gorizonttan, aol
sa, aular ci!gond jk ne eozoilhq gruppaOJ.a (iaOJ.ni organlkalbq tjrcjljk: 
tanh gruppashna) ajrjktjrjledj. 

Arxr i erashnhn qalbf\dbqtarhnda dynieljk okeannhn auzu i:;ana 
qilrau cirekei.terjnJn cyB<'Js jz jzderjnjn aarlbCJ! bfl keruge BOladb; krl stal
dhq <;bnbstardbn qaaattarbnda taaI>lot an c;ana keide metamorfizmge 
ete az llcbraotan BOlbp keletjn konglomerattar, kva rtsitter c;ana qfim
tastar, ezderjnjn cegj ndj c;aratblbstarhnhn jzderjn anhq saqtap turadb. 
Eozoilhq gruppada, onh qilraithn <;hnhstardhI\ keajnjn aloracqh 
cegjndj xarakt.~rlj aol01andhqtarh, audan da anbq kerjnjp tnradh. 

Bui gruppalardh qi.iraltbn qalbO.dbqtarda, tasqa ainalqan organi· 
kalbq qaldbqtar Bolmaidb dep c;yrgen uaqbttar da aolcqan. Bjraq, kelesj 
paleozoilhq eraQ-bn aas kezjnde Bai tjrcjljktJn aolqandbO[b, Bill 1j "Cj
ljktjn tam Mlarb osh ajz sJpattap otbfoian erada c;atu kerek degen 
pikjrge keltjredj. Bu! qortbndh, keijnjrek kelgesjn, tolbp c;atqan tete 
dcileldermen, paleontologialhq dokumenttermen -di.irbstaldb. Eozoi
lbq qaaa ttarda, slrek kezdesetjn s i.i Itta rd h n tjkenderj, s a qi n a 
t ci r j z d j q u rt tar db n tan Ba l a r h , taqh aasqalar siaqtb tasqa 
ainaloian qaldhqtar taablOJ.an. Eozoida tenjz faunaShnhn solqandhCJlhfi, 
Bill gruppanhn qalhndhqtarhnda taablO[an mramor da dilrhstaidb; 
m11nhn, hqtimal, organogendjk c;arathlhsth izves qaBattarhfibn meta
morfizmge i.icbraularb ncitl<;esjnde, eozoi tenjzjnjn tyBjnde quraluh 
mymkjn edj. 

Eozoida esjmdjkterdjn. de s ol01andhCJ!bn eozoidhn. Finldndia men 
Kareliadaqh qasattarhnda antratsit tip tj tau <;hnhsh-cungittjn 
tasblOjandhCJth diirhstaidb. Qazhndh kemjrlerdjrt esjmdjkter qaldhqta
rhnan qUralathndarhn Bjz Bjlernjz. 

. . Arxei c;ana eozoi qalhfJ,dhqtarh, olardhn plasttarhnhn 
MatenktJk plat- gorizontal qalb ptarhnhn edciUJ·r B11Zhln1andbqtarbna formalar men _ . ~L 1 
geosinklinaldar. qaraOJ.anda, suzu <;ana keC]ru agentterjmen tegjste1-

gen tau oslhsta rh aoladb. Tau qaralu protsesj kezjnr 
de tau <;bnhstarh metamorfizmge i1cbraidh, c;ana kristaldhq s!anetste
qi.iraladb, OSb protsespen Iavanhn qUrblhp Ch01Uh c;ana <;er qaBh OJ.bTihll. 
jcjne Batolitter men lakkolitterdjn enjp ketulerj, c;erdjn kelsjr oalbs
tarhnda litosferanhn thqhzdaltthna c;ana onhn, qalhndh<Jlhnhn, artuhna 
seaep noladb. 

<:=er qaBhOjhnhn sykjl kelesj tarixhmn BOihnda, osb edciujr qata 
ihp qalqan ucaskeler tau qurau kycterjnjn ciserlerjnen tek az cama
da 01ana maihsqan, opbrblqan c;ana qatparlh taulardhn quralularbna 
qathspaoian. Tek epeirogendjk ternelulerdjn arqashnda qana, Billar 
tjrc;erden tenjz astbnda qalbp turq an, sul tenjzder olardhn ystjne ez 
cegjndjlerjnjn, gorlzontal ne keijnj rekte camalb q ana dislokatsiaota 
tichfaqan qasattarhn qondbrbp ketken . 

8zderjnjn c;astarb c;ana qatuJarhnhn Xarakterj <;Gnj nen OSb esk} 
zaman tyzj ljsterj men keijnjrektegj qanattardhn arashnda ylken aihf· 
ma sar. \:er qaBbOJ.hnhn OSb eskj qatth ucaskelerj k o n t in en t a 1-
d h q p 1 it a l a r ne p 1atform a 1 a r dep ataladh. Bill ucaskelerdjn 
ystjnde keijnj rektegj cegjndjlerdjn c;nqa qasattarb c;atathn ne kep 
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~er l erde i;er Betjne ChOJ.hP catathn :f.\e ljkterJ, k r is ta l d h q q a 1 q an
d a r, dep ata ladh. 

KontJnenta!dhq plltalarota, Evropadaoth Baltbq <;ana Azov - Pod el 
qalqandarh men Chqhs Evropalhq (Orbs) plitasb, Aziadaqh Cb OJ.bS 
SiBir plitash, taqh Basqalar c;atadh (1 06-suret) . 

c:;er qaBbOJhl1bll. osb qatth c;ana ornhqth ucaskelerjnjq aralhqtarhn
da, Billardan kerj <;fimsaOJ.braq ucaskeler ornalasqa n; Bil lar eozoida 
keijn BOI OJ.an tau quralu protsesterjne qathsbp turOJ.an . 

Tau qnralu protsesterj men keterjlgen c;ana sol taulardhn qu.fb
lbstarbna qatbsqan, eskj zaman cegjndjlerjn zerttegende, o\ardhtl. 
qalbn,dhqtarbnbn ekjnj n, Bjrjnde Bjrnece mhn metr uolLp keletjncljgj 
anbqtalqan. Tenjz cegjndjlerjnj n mfindai qalbn qaBattarb, cegjncJj
lercl jn kep <;inalularbmen qatar, tek tenjz tyBjnjn. malbsbp temen 
tysjp ketjp tfirqan c;erlerjnde qana qura lub my mkjn . Osbnhn arq a
Sbncla cegjndjlerdjn tenjz Basseinjn toltbfmastan, ylken qalhn,dhqta 
qurauqa mymkjndjkterj Boloian. Tenjz tynjnJn. oshndai maibsqaqtarhn 
g e o sink l in al d a r dep ataidh. En ylken tau sistemalarb tenjzdj n: 
geosinldinaldaroia c;inal01an osbnda i qa lhn qaBattarbnan quralqan kerj 
nedj. Budan mbnadai qortbndb CMJ.taru01a tura keledj ; geosinklinal
dar oalhShndaCJlb ten.jz tyajnJn maihsu lafb, c;er tarlxhnh ll. kelesj stJ
diashnda tau qilralu protsesjne - orogenezge aJbsbp otorqan. 

Tau qaralu protsesjn c;aqhnhraq zertteu mhn' nh anhqtadb: Bjrden 
Bjrge c;an.a qatparlar keterj !gen saihn, aq thqta keljp geosinklinaldar 
c;aBblbp qalbp tnroian. C::o 01arhdaO(b ,, <:= er qaBhO[ hnbn qozoialbstarb" 
degen tarauda altblbp ketkendei, cegjndj <;bnhstardhn, <;inalu stadia
Sbna qara q anda, iaoini geosinklinaldardb n malbs u stadiasbn a qara
qanda , orogenez stadiasb tezjrek etjp turoi an. So n b men , c; e r q a B b-
0\ h t a rixhnda,uzaqtbnb cpe ri odtar , tau qilraluprot
se ste rjnj11. damularbnbn ete kydj Bolqan period
t a r b men al m a sh p t 11 r CJ] an ; B 111 s o 11. O} b pro t s ester 1 it o s
f er a oi a ete ylken ezg e rj ster engjz j p turqan . 

,,Evolutslal1q" c;ana ,, revolutsi albq" periodta rdb!l. osh alma sularh, 
eykjl geologialbq tarlx aoi b qaitalap turoran . MiinhQ n<itic;esjnde, 
qatparlbQtbQ teteles etaptarbDbQ BOih nda, kon tlnentaldbq massivter 
<;aloianhp ot1roi n; Bill etaptarda cskj zaman materikterjne n quroiaq 
<;erdjn, c;an.a uc<iskelerj c;alJtaStbrblbp turoian. Sonhmen ,atar, Bill, 
c;erdjn tau <;hnhstarhnbn dinamometamorfiz mj arq1shnda dislokatsla
ota ilCbraoian ucaske lerjnjq qat hihqtarhnbn artub na c;ana nu! uc<is ke
l~rdjn jcjne magmalhq «;bnhstardbn. en jp ketu!er jne seB p BOlOJ. •n. Os1-
flbil. arqas1>n da, materi kterdjn ornhQtbl bO\b da Bjrden Bjrge ar ta Bergen. 

. . Tau <;bnhstarhnhn, gorizontal plasltarh c;atu1arhnbn 
Arxei men e?zoi- Bilzblhstarb\1 zerttep Bj1u natic;esj nde, pal eozo idan 
dbfl. geologtalbq - l . I · d - d · 
r evolu tsialarb. B\ rhl10J b geo ogta hq mJqht thn ezJn e aq mun at 

kyctj o ;og~n ezJjll. en.jrj ekJ periodbnbq Boloi andhOJhn 
anbqtauOJ.a mymkjnc\jk Bar. 

Kanada men Fi nl;:m di1rJ a c;yrgjzjlgen zertte11 <;iimhslarh, arxei 
cegjndj lerjnjn. ajzg2 Belgj lj en eskj go·izo 1t t<rt>nd a err- kce kyctj 
qatparlbqtardhn narlbCJibll anbqtadb. Tau qural Jd .,n Bul kyctj periodbn 
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grologtar .. Lav rent i e v rev o I u ts i as b" dep ataidb. Tau quraludbn 
ekjncj s jr qattb qimblb -A I gen d j k rev o I u ts i a - arxei men 
eozoi eralarhnhll. eek arasbnda solhp etken. 

Arxei men eozoi eralarbnhn fizika-geografialbq c;a01-
Arxei .m.en eozoi- dailarb c;aibnda tolhq tysjnjk Bererljk mdljmet rj}j 
dbt;i. fmka-geo~- O[blbm qolbnda c;etkjljktj Bolmai othL 
raftalbq ~aoida1- D d · i • I · Iarb. egenmen, osh erte egJ zamandarda c;er s eLjnJn <e1-

Bjr OB!bstarhn muzdhn, s asqan db O[b anbqtalqan. Mun· 
dai muzdanulardhn, jzderj Soltystjk Norvegiada, Soltystjk A 11erikada, 
Avstraliada, Qhtaida taahlO[an. Munda, jcjnde mdn,gj muz cimailaq an 
valundarb sar, metamorfi zmge edaujr dC"J rec;ede ii cbra0Jan, m2ngj miiz 
morenalarb taablO\ an. ' 

. SSSR-da arxei c; ana eozol eralarhnhn, <;bnhstarh c;er 
SSSR-daotb ~rxei setjne Kareliada, Murman elkesjnde, Ukrainanhn 

men eozoi. on,tystjk-BathSbnda, CbO[bS Sislrde CbOJbp c;atadb. 
Onhn, ystjne, tau quralu kezjnde ke terjlj p, olarh keJjn denudatsia 
protsesterjnjn, aserlerjmen , Soiuzdhn, tauib oslbstarbnda, Kavkazda, 
Oralda c;ana SSSR·dhn Azialhq aeljgjndegj taularhnda c;alan,a ctanbp 
qalOJan. Bjzdjn eljmjzdjn, e te ylken oipattarhnda s iilar keijnjrektegj 
tyzjlj sterdjn asthna tysjp ylken teren,d jkterde c;a tadh. Maskeu oalbs 
tarbnda Bil l <;bnhstarqa , aiirnJhnh edaujr teren,djkke salsa da <;ete 
alma 01an; Kurs~ i oB!hSbllbll. keiBjr c;erlerjnde olar 100 m-den kem 
teren,dj kte c;atadb. 

. . Arxei men eozoi aralarbllhll, elcensegen ylken qalbn 
Arxei men eozo1-qaBattarb men olardbn durbs plas tanhp c;atularbnbn 

di>D. «zaqthOfb. ylken siizhlhstaI.brra qara 01 anda, au! ekj eranhn, iizaqth
CJlh, c;er aetj qaabOJhnhn aykjl keijngj tarixhllbD. iizaqtbOjbnan kep ese 
arthq aoloian dep qortbndb chqaru01a BOladh. 

A 
• . Arxei men eozoi eralarbllbD. cegjndjlerjnjn jcjnde 

rxe1 men eozo1 ·ct I d I k I d B-1 t 1· · tr cagjndjlerjnj11 pa1 a b qazhn b ar ep BO a b. u ar, df yr J 111 u-
qalq ~ caruacblb<Jtb zialarda magmalbq c;olmen de, metamorfizm llrjtic;e-

ycjn manbzdb- sjnde de c;ana tambflb ken orndarb tyrjnde de qiirala 
lbOf b. Bergen. Bu! cegjndjlerdjn jcjnde, Bjzde, Krivoroc;ie 

men Kurski magnit anomaliasb temjr rudalarh, Skandinav - Fin 
qalqanhnhn, temjr rudalarb, xiain appatitterj Bar. Si air men Qibr CbOJbS
tacqb altbnnhn tamhflb ken orndarb da ash uaqbtta qilral01an. Sisir
d _gj osbndai geologialhq c;astaOJb ken orndarh - marganets, vismut, 
mhs, sluda c;ana grafi t ken ornd arb. Arxeiljk c;ana eozoilhq gruppalar· 
db quraitbn tau <; hnhstarhmn, ezderj Balsa, olar ete c;aqsh qiirblhs 
materialdarb Boladh. 

4. Paleozoi erasb. 
(E s k j t j r c j J j k e r a s b ) • 

t:;:alpb sipattama. Arxel men eozoi eralarbllbI1, krlstaldbq c;~nhs ta rb~hn, 
orasan ylken qalbrJ.dbqtarb men paleozo1 cegjnd3le

rjnjn arasbna i:;aratblhs aiqhn c;j k salOJan; Arxei men eozoidhn. granit
terjnjn gneisterj nj1-i. c;ana metamorfoza01a ilcbra01an Basqa c;hn bstarb
nhn, tura ystjnde retsjz c;a tathn, paleozoidbn en eskj qaBattarb 
tiptj cegjndj <;bnbstar; Blllar organlkalbq tjrcjljktjn, qaldbqb rhna ete 
Bai BOladb. 
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106 - s ure t. Kontinent;1ldi.q platforma lar men kri staldi.q qll qandardbn kartasb. 



, , • ct P alenzoidhn en e~kj periodb kemBr periuc! h dep 
,,(·rnur peno b. ataladb. 

Kemsr ten,1zderjnjn. osb kyndegj Belgj lj cegjndjlerj, c;aq albq 
c;ana taibZ sul ar cegjnd jlerj sipattb Boladb; Bii lar qumtastardan, saz
da rda n, kremnilj c;ana sazdb slanets t rden, keide Jzvestastardan qura l-
01an Boladh. Bui period thn, teren. su cegjndjl rj, c;er qaBhOJ bTibll. ke
ij ngj damubnda , camasb, B11Zblbp, c;ublbp ne myldem mefa mo rfozaoia 
ucbraoian Bo lu kerek. 

KemBr cegjndjleijn jn. osh kezdegj c;er Betjne CbO!bP orna lasub, 
qu roiaq c;er men ten.Jzdjn. Bill period t1 qalai taralbp c;atqandbOjb tura
lb mhnadai qo rthndh c;asauoia mymkjndjk Beredj (1 07-suret). Iadrola
fb Kanada men Orhstb n. materi ktjk platformala!h BOlOJan materikter
djn. arasbnda Ka 1 e d on i a I geosinklinal dep atalatbn, merldiandhq , 
teren. geosink linalb Bar tenjz c;atqan. Orbs platformasb nhn Ch OJ bS 
c;aOJh llda da, meridian::ihq B30jbt pen 0 r a I - T Cl n-C an g e o s l n k 1 i
n a I b c;atqan; Bil l geosi nklinal, Sisir platform ashnhn, ontystj k c;aOjh n 
orap Barhp, ChOJ.bS Azialhq geoslnklinalmen qoshlbp turoran. Kanada 
men Orbs ma terikterj njn. on.tystjk c;aoih n<la Tet i s okean dep aia la
thn ylken okea n c;atqa n. Keijnde keretjnjmjzdei, BU! okean, c;er qa
Bh0Jhl1h l1. Bykjl kelesj tarixhnhn BOihnda saqta'bp, <;er Orta tenj z, 
Qara teniz c;ana Kaspi ten.jzj siaqth , qaldhq Basseinder tyrjnde, BIZ-

107 - s u r e t. K_emBrdj.n. paleogeografia!hq sxe masb. 

djn.. zamanhmhzCJ!a da c;etken. Teti s okeanhnbQ on.tystjk c;aOJbnda, OSb 

kyngj Brazilia, Afrika, Madagas kar, India c;ana Avstra l.ia c;erlerjn 
Bjrjktjrjp, ete ylken materik c;atqan . Geologtar Bill matenktj go n d
v an a materigj dep ataidb. Bui materlktjn uzaq uaqht BOIOJand.bCl!bn , 
quroiaq c;erdjn ash materiktjn. sostavhna kjrgen c;ana osh kynJ oke
andbq teren. oipattarmen Belektenjp qaloian ucaska ~ arbnbIJ. qurblbstarh 
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men cegjndjlerjnjn. njrdeiljgj c;ana osh zamanelas uc;}skalardbn qaaat
tarbnda kezdesetjn qazhndh c;andjkter men esjmdjkterdjn. uqsasth0Jh 
du!hstaidh. 

~rlne, osh eskj zaman geografiashnhn (paleogeografiashnhn) kar
tasb, quro1aq c;er Betjnjn sol ertedegj periodta ae ljnuj turashnda Bjz
ge tek c;uhq- qana carttJ, tysjnjk aeredj; Bfilai aolu01a, cegjndjlerge 
qarap osh kyngj okeandar tyBjnjn tarixhn tyzudjn, mymkjn emestjgj 
de, seBep aoladb. 

SSSR.-da kemar cegjndjlerj, qummlMI kek sazdar men aulardb 
c;auhp c;atatbn qumtastar tyrjnde, Lentngradtbn ontystjgjnde c;er ae
tjne CbOJhP c;atadh; sonson. Biilar Zakavkaziada, Oralda, Tyrkstannbn, 
taulh aeljgjnde ChOjbp c;atadh; olardhn, c;er aetjne ChCJlhp c;atularh, 
;Jsrese, ChOJhS Sislrde, lakutiada c;ana Qihr CbO)hsta kep aoladb. 

KemBrdjn kontinentaldhq cegjndjlerjn ajz ete az njlemjz. BUlar
dhn jcjnen, ontystjk endjktcrde, celdjn temjr totbqtarhmen qhzh\ 
tyske BOlalqan, eoldhq cegjndjler taBblOJan; Bill o 1 a rd h n c e k k e n
c; er le rj n deg j klimatthn quroiaq c;ana &s thq aolq a n
d h 01 h n k er s et e d j . Bjraq, sonhmen qatar, Norvegia men Qhtai 
territorialarhnda c;ana Gond vana materi_, jnde, materiktjk muzdanular 
da Bolqan. 

Organikalbq tjrcjljktjn c;er aetjnde eozoi kezjnde paida solqa
nhll Bjz c;o01arbda aitblqandardan Bjlemjz. Kemar periodhndaO}b tenjz 
cegjndjlerjnjn jcjnde, omortqasbz <;andjkterdjn sarlhq aastb gruppa-

larhnhn. da tyrlerj taBblbp taradb: en c;aBaiblar, eek 
qu&stblar, tjken terjljler, qurttar, c;umsaq deneljler 
c;ana BUhn aiaqthlar tasblbp turadb; Bill, kemsr perio
dhnan afirhnCJ!b uaqhttardhn ezjnde aq, organlkalhq 
dynie evolutsiash etaptarhnhn uzaq aolbp tur01andh-
0Jhn kersetedj. KemBr ycjn xarakterlj Bjr O;}rse
onbt\ cegjndjlerjnjn jcjne koraldar men mcankalar
dhn BOlmaithndhOfh. KemBr perlodhndaqb tenjz c;;}n
djkterjnjn qazhndb qaldhqtarbna syienjp, geologtar 
kemBr cegjndjlerjnjn c;astarbn anhqtap, olardh iarus
tarqa Beledj ( 127- ure t). Bui c;ende erekce QbZhq th 
c;andjkter- caian tarjzdjler, qhndh triloBitter. Bular 
osb kynde myldem eljp sjtken; ajraq, ol kezderde 
sD.lardhn tyrlerj ete kep Bolqan (108-suret). Bill 
c;;mdjkterdjn qatth qasbqpen qorcalanqan denelerj, 

108 -s ure t. ilzhnhnan c;am. keldenenjnen, ycke c;jktelgen aoladb. 
Trilos it paradok- Onbn temengj c;aCJ(bnda c;elsezekterj, kyiseu organ
sides (kemBr). darb mycelj aiaqcalarb aolqan. Bulardhn kesjnjn Bas 

qalqancashnhn ystjnde kezderj de aolqan. TriloBit
terdjn ;;irtyrljsj, kemBr sistemasbnhn. artyrlj qaaattarbnda c;atadb. Son
dhqtan, olardhll. qai qaaatta c;atqandhO)hna qarap, c;er carhnhn artyrlj 
oslhstarhndaCJlb kemBr cegjndjlerjnjn. uaqhttasthqbn da, olardhn, qu
ralularbnhll, tetelestjgjn de anhqtauoia mymkjndjk aoldh. Bjz mundai, 
artyrlj ajr sistemanhn selgjlj plastarhnda <;atatbn <;ana sonhn arqasbn
da, sal plastardhn cegulerjnjn tetelestjgjn anhqtauqa mymkjndjk aere· 
tjn, qazhndblardhn c; et e kc j q a z b n db I a r dep atalatbndarhn Bjlemjz, 
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Kemnr periodbnhn sipattamalarbn aiaqtal keljp, onbn cegjndjlerj
njn qalq caruacblbOJb ycjn manbzdblbOJb camalb ekendjgjn aitbP 
ketujm jz kerek. Bulardbn jcjnde, ca ruacblhqta keq tyrde paidalanbla
t.hn tau \bnhstarb men minernldar i;oq soladb. SSSR-da kemsr sazda
fb tek qu mhra jsjnde oiana p3idalanbladb (Leningrad <;anbnda). 

Silur period PaleozoidMl kemsr pe:iodbna jlese, sil ur perlodb ke· 
b. ledj. Si!ur periodh kezJnde, kemBr periodhna qara

qanda, geologia lhq protsesterdjtl, narbs& qaubrt ezgerjp keledj: ete 
kyctj tyrde orogenez dami Bastaidh. nKaledonla lbq revolutsia" Boladb; 
Biil revolu tsianhtl. nciti<;esjnde, Ka!edonialbq geosinklinaldbn ornbnda 
Kanada men Balthq qalqandarbn BjrhftOJai matenktjk massivke Bjrjk
tj rgen , ylken tau!h qatparlh oBlbs qnraladb. 

Tau qiira lu protsesj, azdh-ke ptj Bolsa da Basqa geosink11naldarqa 
da tegjsjnen taraloran. Tenjz tynjnen ete ylken taulb oBlhstardhn 
keterjlu lerjmen Bjrge, tenjzdjn <;aOJalarbna CbO[bp, rnaterikterdjn 
platformalarhn BasbD ketulerj de (transgressia da) BOlbp tilradh. 
SSSR-da silur 
cegjndjlerj ken 
tyrde taral01an. 
·01ar <;er Betjne 
Leningrad ten
regjnde, Baths 
Ukrai nada, Ora l
<la, Orta Aziada, 
Enisei men Lena 
a rashndaorb rai · 
onda GhO!hP <;a 
tadb. Soluzdbn 
Evropalbq nelj · 

tgjnjn territoria
Shnda, silur pe· 
riodbn&n ke p 
uaqbtbnbfl BO
ibnda, qur01aq 
~er Ontystj k Cb
Cll hsqa qarai ta
rai Beretjn ken 
al apth albp 9at
qan. OB pen Er
tjs ezenderjnjfl 80 

BasseinJ·ncte so l- . . . 
. • 10~ - sure t. SSSR·dbn Evropalbq Bel1a1n1n \OOJ.afOJ.b 

lyStjkten Ofl LYS · SilUTbfibfl, paleogeografialbQ sxemaSb. 
tjkke qarai tjz-
nektel jp Bjrnece araldar sozblbp <;atqan (109-suret). Soluzdhn Evro
palbq Beljgjndegj silur tenjzjnjn cegjndjlerj, qumt stardan, sazdh 
s lanetsterden <;ana l\ennese, lzvestastardan Boladb. 

Biil period ta keiBj · kemBrljk gruppa13r gyldenedj. Mlsalh, sllur 
faunasbnda, tr:l onitterdjn relj kemBrdegjden de ylken soladb. Man
da da olar geologtar ycjn cetekcj qazhnd&lar salad&. Trllosittermen 
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qatar miinda, kemard jn. ezjnde aq ta sblbp turathn g r a p t o I i t t er d j n. 
mal\bZb da ete ylken Bo la aas taidb; Blilar geo logtarOJa, silur perl.o
dhnda 30 camalh <;eke zonalardb aibfUOJa, Jaqni, jr, ne BOlma a Bjr
nece qazbndh formatarmen sipattalatbn c;ana ekjnjn Bjrjnde, Bjr pl ~st 
BOlbp ne Bolma~a Bjrnece c;uqa qaBattarcl.hn. packasb BOl bp keletJn, 
geologialhq Be.leek Beljmderdj, anbqtauqa mymk jndjk Berdj. . . 

GraptolitterdJn suretterj tamaca 01ac;albp Bolbp keletjn xitmdJk 
skeletterj (110-suret), o~Jnikalbq qospalaroia Bai Bolatbn slanetster-

\,, 'l~> 
~ : ... - .~ 

" . , . 
·:- J···.,..:; • 
S~' 

110 - s ur e t. Graptolitterd1n xitindjk 
skeletterj (s ilur). 

111 - sure t. Graptolllterdjn 
qurbl bSb (silur) . 

djn, jcjnde kep kezdesedj. Graptolltte r ol kezde gidromeduzalardbn. 
kolon ialhq formal arb edj; olar ne qonhp otbfathn edj de, ne Bolma
sa, ezderjnjn. <;el sezekterj aualhq qon,braularbmen silur ten.jzderjnj n, 
c;oqarb qaBattarbnda erkjn <;yzjp c;yretjn edj (111-suret). 

Silur periodbna kemBrden kecken 10rmalarmen qatar, onda c;an
djkterdjn. myldem c;ana gruppalarbnhn ete kep Bolotand&OJh Balqa
ladb. 8 zderjnjn. kolon ialarhmen su astbndaqb narseLrdj . myk siaqth, 
<;aUbp <;atathn, m can k a I a r paida Bola Bastaidb. Bui period
tbn ten]zderjnde k or a 1 d a rd h n (112-suret) rel erj artadb; i b q a i -
a qt h I a r edaujr damidb, UZbnd&qtarb 2 m-ge deij n Bara tbn albp 
caian tarjzdjler, misalb, pt e rig o tu st a r, By i j l er ( s k or pion -
d a r) taqb Basqalar cbqa Bastaidh; Bjraq munda Basaiaqtb rnollus
kelerdjn. damub ere '·ce kyctj Boladh; BiilardbQ kemBr periodbnda pai
da solqan c;aBaib formalarbnda, keijngj periodtardbn aasaiaqt&larbn
daqbdai, rakovinasb c;azbq sp!ralqa ciratblmaoian Boladb; Bii.lardbn 
mOndai formalarb or tots er at it t er gruppasbna c;atadb (113 suret). 
Bular ol zamannbn en jrj c;andjkterj edj. Bulardhn, kei sjreulerjnjn. 
fizhndbqtarb 2 m-ge deijn, keldenen.derj 30 sm-ge deijn Baratbn edj. 
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Bil Ia rdbn, ra kovl nalarb tam endegj sil urlhq ( ortoterattj k) izvestastar
dan taBbladh, olar Leningrad trotuarlarbna teseuge material Boladb. 

Silur cegjn djl erjnjr~ jcjnde, rakovinalarh ciratblOJ an Basaiaqtblar 
da kezdesedj. Bular silur zamanhnda ete ke p Bolqan n au t 11 id t er 
tuqhmhna c;atadh. Bulardhn jcjnen, osb 
kynge deijn saqtalbp kelgenj nautilus 
(11 4-suret). 

AqthQ\bnda, silur periodbnda, erekce 
Beijmdelgen sauht!b Balhqtar pa!da BOIOJan; 
Bii1ardhn jckj skeletj cemjrcekten, Shrcqh 
skeletj syiekten s ol01an. 

Bui Balhqtardbn osh kyngj Balhqtardc. n 
alhfmachl hQ\h ete ylken. BlBlianhn ailuhnca 
Balhq ,,c;aratudbI1, sesjncj kynjnde c;aratbl-
01 an" c;ana Bauhrhmen c;orqa laithndarmen 

1 L ·su re t. Koral favoz 1tes (silur). 113 - s u r et . Ortotseras 
rako inalarb (sil ur). 

Bjr uaqbtta c;ana ;,rine, d;,l osh kyngj tyrjnde <;arathlqan. Bjraq,, 
OJhlh m, Balhqtardhn Bauhrhmen c;orqalaithndardan kep Biirhn paida 
BOIOJandh O{ hn ecBjr ta lasshz aI!hqtap otbr. 

8sjmd jkter dyniesjnen, silurda tenjz Baldbrla rb men c;er setjl jk 
en c;asaihlardbn -c;ashrhn <;hnhSlb lardb n az camalh 01 ana tyrl erj tjrcji 
ljk etken. 

Silur cegjndjlerjnjn qalq caruacblhQ\h 
· ycjn manhzh edaujr ylken Boladb. Silur 
cegjndjlerjnen, Balthq c;a01alb0!hllrla c;anqhc 
slan tster, Soltystjk Oralda, Pai-Xol da , 
Vaigacta, \:ana \:erde podolski fosforitterj, 
qorotasbn c;ana mhs, SiBir platformasbnda 
tas Hiz Ben gips, ieBeljk s!anetster, qurh
lbs izvestastarb taqb Ba sqalar CbCJiadb. 11 4 - s ur e t .. a .. 1 tb1t il zhn 

. Devon pe ri db sistemasbn- BOilbq <;atqanb (osb l{yngj 
Devon p <! rtOdb. d t lj t . djk fo rma) a ar yr - enJz c;ana · 

kontlnentaldhq cegjndjler BO!adh. 
D von periodhnhn materikter] men tenjzderjnjn taralu1> 

sllu rdqn, alaq kezjnde Belgjlendj; Bill kezde Kaledonialhq revo
lutsia t:Jj fbl\O[ai Kanada - Baltbq materiktj tuqbzdb; Bill materiktJ 
Boilal ete ylken taulb elke sozhlbp c;attb. Btll tau sistemashnhn uaqht 
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saldarbnan BfizhlCJlan qaldbqtarb Cotlandia men Skandinavia taularhnda 
saqtalbp qal01 an. Osh Soltystjk-Atlanttbq kontinental massiVjn keide 
At I ant l d a dep ataidb. BUI materiktjn on. <;aOJbnan Tetis okeanbnda 
Bil l kezde <;an.a geosinkllnal qurala Bastaidb; Bill geosinkllnalda ten.jz
djk cegjndjler <;inala Bastap, kelesj periodtbn. orogenezjne daibndhq 
<;asaloian. GeosJnklinal g er ts in geosinklinalb dep ata lqan. 

Devon periodh Ora lda, Tlmanda, T;rn-Canda Bolqan vulkandbq 
<:irekettermen sipattaladb: munda lavalar edciujr kep CbOJ.hp aqhp <;atqan 
vulkandhq tuftar kep yijlgen . evonnhn. teren. tenjzj ontystjkke qarai 
cegjnjp ketken; sonda OSb kyn~j Ortalbq Evropanhn. oslbstarhnda, 
okeanrnen az qatnasathn ne tjptj myldem tilihq Basscinder orana qal
qan. Munda ekjnjn. Bjrjnde izvestj cegjndjler, sazdb slanetsterjmen, 
qdmtastarmen <;ana kon!!lomerattarmen aJmasbp turadb. Bui teren. 

su !hq , tai hz su
lhq <;ana konti
nentaldbq cegjn
djlerdjn, <;bl au
Sbp turu larbna 
sesep Bolqan te
njz konturl arh
nhn, daihm ezge
rulerj, quroia q 
<;er men tenjzdJn. 
daihm arpalbsu
larb BO! bp ti1r· 
OJ anhn kersE:te
dj. Osblaica cek
ken ala-qula ce
gjndjler, geolog
tarOja, devon sis
temasb n teteles 
cegjndjler gori
zonttarhna dcil 
Be ljp Beruge 
mymkjndjk Ber
d j . 

Devon perio-
115 · u r e t. Ortal;,q devo nnhn pal eogeog rafialbq sxemash. dhnda materik 

cegjndjlerj edci-
11 jr darnbqan; cisrese eskj zamannhn. qhzbl qumtasb degennjn damuh 
-Bte kyctj Bolqan; OSb kynde BUI qumtasthn. c;aralub celde Bolqan degen
dj aitbsadb. Qumtastbn, qurblbsb, oq an ma terial BOIOJ.an qumnhn. 
cegujne <;eldjn, kep qathsqandbOJb kersetedj. Bu! qumtastardhn, kei
Bjreulerjnde olardhn. kelde <;aratblOJ.andbO[bTibll jzj Bar; Billardbn. endj 
Bjreulerj ezennjn. uaqhtca aQJhndarbnhn, cegjndjlerjnen quralOJan, Bill, 
calderge de qasiettj ncirse. Aqthqta Biilar, keisjr c;erlerde, ten.jz c;a
qalbOJ.&na CbOJarblbp tastalqan materiktjk <;bmstar Boladh. Bul konti
nentaldbq tyzjljsterdjn. kep <;ihndhlarb, tenjzden cildjk Atlantidanb 
Beljp alqan Kaledonia tau sistemasbnhn,, odan (Atlantidadan), osb 
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kyngj OrtalMI Azia slaqth, aoibnSbZ tfilbq re l <;e rdj quraoiandhqtan, 
Jnida Boloian Bolu kerek . Celdjn, ciserj Atlantida <;aotalbOlhna da tigen. 

Eskj zamannhn qhzbl qumtash. Orbs platformasbnda ken tyrde 
taraqan. Devon periodhnhn orta kezjnen Bastap, ol az ap qazhndh 
faunalarqa ete kedei Bolathn, tenjzdjn ta ihz sularbnhr\ cegjndjlerj 
men <;aBhla Basta01an (115-suret). 

Orbs pla tforma hnhn Ch OJ bS <;a 
CJ\hnda, Bykjl devon period b BOih, 
teren Oral-Tcin-Can geosinkli nalb 
Bolotan. Oralda devon periodb iz
vestastardhn qalbn qasattarb Bar; 
sular keBjnese keijn keterjlgen tau 
tjZBegjnjn. Baths Betkeilerjnde <;a
lanactanbp <;atadb. Endj Oraldhn 
CbOJbS Betkeilerj BOlsa, olarda sol 
periodta CbOJhP aqqan qu sbndb <;b
nhstar men vulkandhq tu.Har kep 
soladb. 

Bui periodta camasb s ykjl Ba
ths Siair men Orta Azianb tenjz 
Bashp <;a tqan. CbOJbsta ol, ezara 
Orta Az ialhq geosinklina l men 
Beljngen, SiBir <;ana Qhtai platfor
malarbmen cektesken. 

Eger silur per iodh tenj z fauna
Sbna Bai BOIOJan Balsa, devonda ol 
fauna nbD, azaiub aiqhn Baiqaladb. 
Silurda azdh·keptj sjr tyrles tenjz 

116 - s ure t. Devon salbqtarb. 
Oq c;aqlaOJ.b saubl!b - pter1xtis, Sol 

c;aqtaoib ganoid - goloptix1us. 

<;ci ndjkterj tjrcjljk etken aolsa, devonda zoo-geografial hq diferensiat
sia soladh. Ap-achq BO!hp ekj zoo-geografialhq provintsla - Amerikalbq 
<;ana Evro palbq provl ntsla Beljnjp CbQtb. 8zjnjn fa unalbq sostavb 
c; enjn en, devondbq orbs tenjzj de edci ujr ezgecelendj. Devon tenjzde
rjnde <;cindjkter men esjmdj kter qaldhqtarbll bll, jrjp-cjrulerjnjn anae
roBtbq protsesterjne qolallb c;a01dailar tubp Hi.rot an. B n OJ. a n, ci s re -
s e, Solty s tjk A merikada qb devo n gorizonttarhnda <;atatbn 
-ete Bai munai ken orndarb dcile l. 

Silur fauna sb men salbstbrOJanda, devon faun ashnda BOIOJan en 
xarakterlj ezgerj Lr mhnalar. Trilositterdjn tyrlerjne kedeil engendj k 
edCJujr aa iq aladh . Silurda ete kep BOIOJan graptolitter myldem qilrbp 
ketedj. b iqaiaqthlardbt\ sanh azaiadh. \:iimsaq deneljlerdjn jcjnde, 
siirhnOJbCa Basaiaqthl ar ystem Boladb. 

Devon OJ a e r e kc e xarakterlj-e z end e r j n jn, d am uh <; e -
n j n d e B a 1 b qt a r d h n y 1 k e n q a d am B a s u b. Bill periodta 
g an o id t e r paida Bola Bastaidb (116-suret); osb kyngj Balbqtardan 
BiirhnOJb sterlcid , osetr, seluga taOJb s asqa lar c;atadb. S au h t th Ba -
1 b qt a r ed;mjr damidb (116-suret), Biilar kesnese osb devon pert<> 
.dhna qasiettj soladh. <::ootarbda Biilardhn airhqca erekceljkterj, syfektj 
o mhrtqalarb Bolmai tfirbp, tntas syiektj saubtpen qaptaulh Bolathndarb 
da Boladh dep aithp ketkemjz. Bal sauht, ol BalhqtardbQ denelerjn c;aq· 
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Sh qor01a~anmen, olardbfJ, qoz01albstarbn car andathp, tjrcjljk ycjn ky
resulerjnde olardhrJ, mymkjncjljkterj njn, kemulerjn e sesep BOIOJ an. 
Sondhqtan s erj kele olar qilrbp ketjp, olardhll, ornhna sasqa forma lar 
paida sol01an . . 

Sauhtth saibqtardan sasqa, devon cegjndjler jnjn jcjnde q o st h -
n b st h Ba 1 b q t a rd h n ete kep Ll aldbqtarb (tjsterj) kezdesedj . B11lar-
0Ja nj z, ombrtqalhlardbQ <;er se '. j <;aOJ.rlailarhna en. sj rjncj se ijmdelulerj 
dep qarauhmhz kcrek. Osh kyngj az sandh qos thnhstblardhll, sulb 
<;erlerj uaqht-u aqht qurqa p turatbn, celdj oslhstarda tjrcjljk etetjnderj 
s jzge s elgjlj. Devonda qos thnhsthlar qaldhqt rh nhn keptjgj ol uaqht
taOjh materikterdjn ee l sipattas sOl OJ.andhO\hn kersetedj. Bjraq, <;er 

117 - s u r e t. Devon esjmdjkterj (l andcaft). 

:eetJijk omhftqalhlar qosthnhsthlardan Chqqan <;oq. <;elsezekpen dem 
aludan ekpemen dem aluOJ.a kecu mdselesjn, salhq thtJ, s asqa s jr tilqhmb 
cecken dep <;oBa!aidh; salhqtardhfl, coca q q an a t t h I a r dep atala
thn sfil tilqhmh da, Bjrjncj ret OSb devonda paida sol01an. Cor.aqqa
natthlardhll, skeletterj tolhq syiektenjp <;etpegen edj ; olardhn s olmac h 
oiana qos ekpelerj sol01an. Olardbll, kezjnde mymkjn su tysjmen 
qoz01albp <;yru organdar BOIOJ.an, qos qanattarhnhn qilrhihstarh son
dai, sill qanattardan su men c;erde Bjrdel tjrcjljk etetjn <;;:indjktjri. 
Bes tarmaqth aiaqtarh Chqth dep camalau op-onai s olbp kerjnjp 
to.radb. Cocaq qanattardan sasqa, devonda eskj zamannhfl, akula 
tar J z d j I er j men selax!alar palda Bola Bastaidh; siilar01a OSh kyngj 
tjrcjljk etetjn akulalar men skattar c;atadb, 
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Devon periodhndaqb esjmdjkterdjn qaldbqtarh ajzdjn zamanb
'ffibZCJla ed<Jujr kep melcerde keljp c;ettj. Devon kezjnde en Bjrjncj 
c;er Betjljk esjmdjkter-paportnik t<Jrjzdj (paportnlkter, xvocta r, 
plaubndar paida Bolqan (117-suret). Bui esjmdjkter, keide devon 
cegjndjlerjnj11 arasbnda kezdesjp tfirathn, tas kemjr plasta1hna negjz 
BOlotan. 

Devon cegjndjl ~rjnjn qalq caruacblhCJ!h ycjn manhzh ete ylken; 
olardhn, jcjnde paidalh qazhndblar kep Boladb. Soltystjk Amerikanhn 
(Pensilvaniadaoth) ete Bai mfinai ken orndarhnhn,, osb devon sistema
shna c;atathndbCJ!hn c;ooiarbda kersetjp ketkemjz. Pecora munaih d1 
osh c;astaoth cegjndjlerden choiadh. Devon cegjndjlerj jcjnde Oralda 
temjr c;ana marganets rudalarh kezdesedj. Devondbq tau <;hnhstarh 
qiirhlhs materlaldarh eseBjnde, ken tyrde qoldanhladb. 

Devon periodhnda ete c;jgerlj vulkandhq <Jreketter BO!bp tiirqan
dhqtan, onhn qaBattarhnda kontaktthq c;aratblhstb temjr c;ana mJ;>s 
rudalarh noladh. 

. Tas k em j r periodhnda tau qfiralu ete kyctj Bolqan. 
I i:a~ ke(;:i1r pe-) Devon periodhnhn, Bas kezjnde palda BOIOJan gretsia 

no b arnon · geosinklinalh, gigant tau qilralu protsesjnjn,- "gert
sindjk revolutsianhn," teatrh noladh. Tas kemjr periodhnhn orta kezjne 

' taman, Biil geosinklinal myldem c;aBhlhp, osb kyngj Anglia, Fransla, 
Belgla c;ana Germania turqan c;erlerdjn qaBhqhn c;anchp tastaqan 
tau c;otalarhnhn, sis- -
temasbna ainalbp -------------------.... 
ketken. Gertsindjk 
tau qatparlarh ekj 
BaOJ.btpen SOZhlbp 
c;atqan (118-suret). 
Gertsia taularhnhn 
kyctj tyrde Biizhl
qan qaldhqtarb Ba 
ths c;ana Orta Ev_
ropanhn, mhnadai 
tau c; aqpar tastarhn 
quraqan: Bretan 
(Fransi a),Ardenna
lar (Belgi a), Oarts, 
Vogezdar, Cvarts
vald (Germa nia), 
Bogemia tau mas
sivterj taOJb Bas

11 8 - su ret. G ertsi ndjk qatparlh sistema 

qalar. Sol uaq htta Soltystjk Amerikada Alegandar da kete rj lgen. 
ChOJ s Evropa men AzladaQ\ h Oral -T<ln-Can geosinklinalhnda da, 

tau qiiralu protsesj BOIOJan: Bill protsestjn, n<Jti<;e jnde Oral taularb 
paida Bol01an; Bill taulardhn eskj ljgj turashnda Bjz olardb Kavkaz 
Ben salbsthrOJanda eskertjp ketkemjz. <;er qaBbOJ.hnhn osh qozoia lbs
tarh nhn, nt}ti~esjnde , okean da edt}ujr om ezgertjp, <;hl<;bp ketjp tur
oian; sommen , kep c;erl erde kontinentaldbq pl atformalardbn, typterj 
~alan,actanbp qalbp tilrqan. Milndal cerlerde, ke lder, Batpaqtar, SU · 
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alm alar c;ana tenjz CbOJ.anaqta rh sasqan, yl ken c;ana azdb-kept} kelBei 
kelgen, oipattar qUra l01an. 

Karnonda da ulkandhq ;) reketter kyctj Bolq an. Vulkan qilshq
tarh atmosferaora ke mjrlj QbCqhl gazdh ete kep melcerde neljp 
Ch01 3fOJ. 30. / 

Bjzdln el jmjzdegj ta:; kem jr csgjndj lerdj n quralulath mbnalar 
men slpa ttaladb . 

Evropam n, Choths c;a OJ.hl al bp c;atqan ten,jz, devon periodbnbn, aiaq 
kezjne taman kjcjreijp, Basqa tenj z Basseinderj nen myldem Beljnj p 
gal( b deuge Bolatbnbn nj z r;o01arhda aithlq annan njlemjz. 

Bu! devon ten,jzj tura shnan tas kemjr periodbllbIJ, tenjzjne alna
Iadv. Mhna keltj rjlj p othrot an k rta (1 19-suret) , tas kemj r periodhn

daorh orbs te jzj
njn kontu rhn ker
setedj. Bill kartan b 
qarai othrhp, en, al
dhmen, c;alpaq qol
thq aolhp Bathsqa 
qarai sozh ihp kete
tjn M;)ske u m a-
11,h nd aq h Bassein
ge toqtap eteljk. 

Tas kemjr pe
riodbnhn, esjmdjk
terjne Bai ao lqan 
M;)skeu man,hnda
Olh Basseinn jn c;a
q albqtarh, kemj rl j 
qaBattardhn patda 
aolularhna ne~jz 
BOI OJ.an; Bii l qas at
tarda sazdh sla m~ ~s
ter men qil mtdstar 
tas kemj r qanatta-

co rhmen kezek qa-
- s ur e t - S S ~R-d bn Evro pa lhq s eljg jndegj c;oota rOJ.b Battasbp c;atadb. 
tas kemjr epoxasbnbn Pakogeografial bq sxemasb. M;)skeu aasseinj-

njn kemjrj qaaat
tarhnhn, jcjnen, Tixain qalash c;anhnd a (Leni ngrad OBlbsh) Boksitter 
men otqa tezjmdj sazdardhn, qaBattarh taBblOJa n. Munda Boksitterdjrt 
sol kezde sul c;erlerde tropiktjk kli mat ystem aolora n dep qorthndh 
Ch0J aru01a tura taBhluhnan. "' 

M;)skeu man,hndaOJ.h ke mj rler, qon,hf-gumus kemjrlerdjn gr1:ppa
svna da, sapropeldjk Bogxedterdjn gru ppasvna da c;atadh. Gu musthq 
massa men sapropel dj n qu r01aq c;erdjn Batpaqqa aina lqan ornda
rhnda <; iii hi tbndarhn, Bj z c;o01arbda aithlbp ketkenderden BjlemJz. Bj
raq kemjrlerd jn esjmdj k qaldbqtarbnon, sumen aparhlhp cegulerj 
n;)tit;esjnde tenjz t yB jnde qura lularh da mymkj tL .l\1;)skeu nasseinjn
degj kemjr qasattarhnbn, kontura larb, ol aasseinnjQ munda, ekjn jri 
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ajrjnde, ezennjn aJaq c;aq tarb men deltalarhnda quralbp tar01anhn 
kersetedj. 8zenderdjn temengj c;aqtarbnbn kyctj BatpaqtanularbllbQ. 
ezen erozi ash aazisjnJn kdterjlumen Bailanhstb BO!Uh mymkjn. Bill 
c;oramaldb, keijngj kezde kemjrlj qaaattardb teren tenjz Bashp ketjp, 
olardbn ys jne izvestastardhQ qalhn qaBattarhn cegerjp tasta01andb0Jb. 
ddleldeidj. . . - ) 

Tas kernjt' perlodhndaOJh tenjzdjn kartasbnda Basqa da Bjr c;jnjc
ke qolthq achy kerjnedj, Bill qohhq, Mdskeu rnail,hndaqh Basseinnjn 
ontysljk Betjn ala, materiktjn eddujr c;erjne sozblhp Barhp tar. Bill -
Done ts Basse in j. Mfinhn geologialbq tarixb, Mdskeu manbnda
O[b Basseindj kjnen az kem Bas:iaraq. Munda c;er qaBbOJ.b11hn geosink
linal tiptj malbSUbl1hQ BOIOJan b cyadsjz. Munda cegjnd jler yzdjksjz 
c;Inalbp tiirqan. Bill cegj ndj lerdjn 12000 rnetrge dei jn Barathn ylk2·1 
qalhQdhqtarbn, litosferanbQ tek osh Bjrte·Bjrte maihsbp tiirOJ.an hGJh mcn 
qa na tysjndjruge Boladb. Donets Basseinjnde, karnonnbll, temengj 
gorizonttarn izvestastard an qilralqan. BilhrdhQ ystjnde c;aoialhq c;ana 
materiktjk c;aratblbsth, kemjrlj qaaattar c;atadb, Bill kemjrlj qaBatt::i r, 
keide qaitadan izvestastarmen almasbp turathn, qilmta:, tar men 
si1netsterden qilralqan Boladb . Osb kynj Bill qaBattardhQ B<)f) de> 
kei jnjrckte munda Boloian qatpa r qural u protsesterjnjn ;)serlerjmen, 
ezderjnjn gorizontal qalbp arhn <;O OJaltqan. Oral- T•rn Can geoslnk
lln alhnhll. tas kemj rljk cegjndjlerj, PoJ;)r tenJzjnen Orta Azlao1a deij n 
rn zhlbp c;atadb. Osn kynj Bill cegjndjlerdjn qalhn qaBath ete kyctj 
tyrde di~lokatsiaOJ.a ilcbraOJ.an c;ana ekj al ap BOlhp Oraldhn ekj Bet 
keij njn ilzhn BOihn alhp c;atadh; keiBjr c;erlerjnde Bill qaBattbn jcj ne 
qilsbndn <;hnhstar da kjrjp ketken Boladb. Mdskeu man,hndaOJb Bas· 
seindegj siaqth, mfinda da kemjrlj gorizonttar qalbQ izvestas cegjn
djlerjnjn. astnnda kemjljp c;atadh. 

Qazaqbstan Oral - T;) n-Can geoslnklinalbnhQ tas kemjr jk cegj n
djlerj keterjljp qatparlan01an devon cegjndjlerjnjn aralbqtarhnda 
quralqan ylken c;ana kjckene oipattarda (kotlavinalarda) c;a tadb . 
Munda kemjrlj svita teren tenjz cegjndjlerjnjn ystjnde c;atad h. Ol 
ds rese ylken Q a r a OJ. an d h Basse in j n d e damhotan . Taskemjrdjn. 
ete ylken ken orndarbn Bjz Kuznetsk i Bas s e i n J n de de taubp 
othfmhz. Tas kemjr periodhnbQ c;ana keBnese BfiOJ.an <;aloias perm 
periodbnhn jcjnde tas kemjr plas tarh c;ata tbn cegjndjlerjnjn c;a lpb 
qalbQdbOJh 700 m-ge deij n Baradb. Bulardbn temengj gorizon ttarb 
izvestasta rdan qii ra l01an Boladb . Bi1lardbQ ystjnde c;atatbn kemjrlj 
iarustar, jcterjnde kemj r qaBat.arh Bolathn qumtastar men slanetster
den qilralOJ.an. MiindaOJ.b kemjrll qaBattardhQ c;alpb qalhD,dnOJ.b 
500) m-g deijn Baradb. • 

Bil rhnOJh uaq httarda Goadvananhn kontinentaldhq massashnhn. 
sostavhnda BOlOJ.an materikterde, tas kem jr cegjndjlerjnj n arasbnda 
qalbQ morenalbq tyzjlj ster taBhlOJ.an. Eger, Ontystjk AmerikanbQ 
01i,tystjgjndegj , Ontys tjk AfrlkadaCJ!h, IndiadaOJ.h, AvstraliadaOJ.n m;)Q
gj milz qilsblnstarnnhQ jzderj kersetjlgen Barlhq punkthlardb qossaq, 
keijngj mdngj mfiz periodbnda milz nasqan audannan Bjrnece ese 
artbq audan CbOJ.adb. Osb milzdanumen qatar, Soltystjk c;arth cardhQ 
orta endjkterjnde hSthq, tropiktjk klimattbn da ystem BOlOJ.andhOJ.bna 
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'l:YB;}Sjz d;}Jelder Bar; milnh tas kemjr perlodb e sjmdjkterjnJn. ylken 
damub d , karno n cegjndjl erjnjn. jcjnde aoksltterdjn. BOlatbndhOJh 
da Bill endjkterdjn. tenjzderjnde tropiktjk ten,jzderge xarakterlj koral 
qllrhlhstarbnhQ kep BOlotandbqtarh da daleldeidj. 

120 ·: sure t. Lepidodend
.ron (tas kemjr sistemasb). 

121 - s u r e t. Slgilarla 
(tas kemjr sistemasb). 

122 - s u r e t • Kala· 
mi! (tas I< mjr 

sistemasb) . 

.Jas kamjr sistemash cegjndjlerjnjn quralu tetel es1 j9"j, ol rdhD, 
carua::blbq ycjn manhzb ylken Boloiandbqtan. ete tolbq zerttelgen. 
B"l tetelestjktj anbqtauda, karnon qaB ttarbnan t3Bb1bp tQ rathn esjm
djkter men c;;}ndjkte rdjn qaZbndb qaldhqtarbnhn relderj ylken Bola
db. <;oqarhda althlOJandai, tas kemjr periodb - esjm djkterdjn kyctj 
damhotan uaqbth. Osb kynde Bj zdjn endjkterjmjzde tek kep formalb 
oiana BOlbp keld jn, al, tek troplktjk poibsta q ana a01ac tyrjnde saq
taibp qalqan paportnik t;:njzdj es jrndjkte r, tas kem jr perlOJbnda ate 
,kyctj tyrde esken. Tas kemj r qaB attarbnda aqac tarjzdj paportnikter
djn tasqa ainalbp qa! JJ.an qaldbqtarb ete yl ken plaund r-1 e pi do -
den d r o nd a r (120 -suret) c;ana s lg l la r i I er (12 1-suret) ta Bhladb. Si -
g i 1ari1 er degen ataqpen, olardbn ylken ta mbr typtPrj sipattal qan . 
Aq<: c tarjzdj xv octar-k a I am l tt er de (I.'22-suret) sonda taBLlJ!an. Tas 
kamjr periodbnda lenta ta rjzdJ iizbn c;apraqtarb sar k or d a it t er pai 
da BOIOJ.an Bular en eskj c;a lan,ac tuqbrndb esjmdjkterge c;atadb. Bular
dhn, ylkendjkterj ate j rj aq actardhn ylkendj kterj ndei s o lot an. Keide sol 
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kezde ,,aek esjnen" suop aatbp tarqan sondai esjmdjkterdj o, tO O[aila
Th ta s ke , jr qaaattarbnhO, quralu bna negjz so loi an. 

Sonbmen ajz <;er aetjndegjnjn. Bdfj siaqtb fl oranbrt da Bjrden pal
.Ca Bo\mai, s jrnece geologialhq epoxalardhtl. BOi bnda Bjrtelep damu
men aol01a ndbQ\bn ke remjz. Bl alia Bo!sa ol . Hiq hm caca thn ceppen 
emjstj aoiac • fl oran ho, <;em js Beretjn <;ana <;o qa rOJ h ddre<;ede qii rbl

q an ty!lerj eseB jnde ajrden paida Bolqan dep yiretedj. Tjrcjljktjn 

l :L3-s u r e t. Lau1rintodont 
(tas kamjr slstemas b) 

a - onbn tjsjnjn keldene qioia
nb ca caq qanaltb s al bqtardj
k jndei, ur I tjs te dent innj n kyrdelj 

qatpa rl blb UJ b Bol ad b. 

124-s u r e t. !\oral xetetes (las 
Imm i r slstemas&). 

125-s u re t. b1 bq,J1 aqt& produktus 
giga nteus (tas kemj r slstemas b). 

t jrnektel jp yzdjksjz damUb turashndaqb evolutsia ideiasbna cjrkeu
cjL~r qacan da qar sb aol 01an ; e lt kenj Bfil ideia olar qoroiaitbn zorlhQ· 
zomahlhqpen eks ploatatsla stroihnbn, so l kyijnde mdn,gj qala aeredj 
degenge senucjljktjn, tas-taiqanhn CbOJ.arathn edj . 

12G-~ u re t. bi&qaiaqtblar - spiriferl er. 

Tas kemjr per
0

iodbnd 1 <;er-su <;andjkterj paida BOlhp eddujr da
mT:iOJ an. Bi:Ojan dsrese fizik a-geografi albq te1~j rek: ke lder men aat
paqtardhn, keptjgj, h! JJ.al <; ana hStbq kli mat seaep BOlOJa n. \: er-su 
~and j kterdj n, qanhnda turaqth temperatura aolmaidh, ekpelerj arqhlh 
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olar tek oskennen keijn ota na dem aladb; ol:Jrdbn esjp-enjp keBeiu 
Ierj su jcjnde Boladb; olard bn <;elaezekterj men dem alathn licinkala
fb da su jcjnde tjrcj ljk etedj. MUnh ajz ajlernJz. 

Tas ke ,nj r p'"' r iodbt1 bl1, <;er-su <;;:}n djkte rj s a u b t t b-B as t 1 I a r ne
st ego t s e f a I d a r grup pasbna <;atad b (23-sure t). Olardhn kel sjreu lerj 
mlsalh !aBirintodonttar siaqti, larh, e te ylken Bolopn : BG! gruppanbn 
tas kemjr q sattarhnda ta nblOJa n Bjreu jnJn Bas syiegjnJn fizhndh o! . 
Bjr metr camashndai aO!bp Cbqqan . Sc nh men , ta s kemjr periodbnda 
e sjmdjkter men <;;:}ndjkter quroi aq <;erge de ChOl hP ketedj. 

Karnond a Belgj lj Bjr ke.j njs <;M tqh c selaxi lerdj n (aku lalardhn) 
dam uh. Tenjz faunasbn en <;aBa ihlarna (ta mbf ai aqtbla roia), kora ldarr 
oi a (1 24-suret), hibqa iaqthlar01a, mcankalarop , tj ken te rjljlerge Bai BO IOJ.an . 
bibqa iaq thlardan en sasth c;etekcj az hn h1ar - pro uktus pen ( 125-
suret) sp ir i"er (1 26-suret) tilqbmdarhnbn tyrlerj , ta mMaiJqthlardan 
(foraminif ·r) -fuzulin men cvagerin tiiqhmda b . Fuzu li ndJk izve · 
tastar qara BJ jai d;rnderjnen quraloian siaqth Boladh <;ana keide et 
qalhn qa Bat BO!hp kezdesed j. 

Myceaiari omhrtq asbzda rdhn, jcjnen, Biil kezde, ete jrj Bo l otan ~ 
kepai aqthlar, ermekcjler c;ana nasekom dar eddujrdamhqan. 
8te yJken BOlathn Caian farjzdjler m~n triJO Bitter karnonda gfiruor 
Bet aladh. 

Task emjr cegjndjlerjnjn ekonomika 'hq manhzh ete ylken soladh. 
Ol::lrdhtl, jcjnde tas kem jrdjti, en aast h zapas arh <;atadh; tas ke

mjr, sono;h uaqhtqa deijn, OSh kyngj endj rjs kd jajn jn negjzgj ener
getikalhq resursh snlhp o thr. BL! cegj ndjlerdjti, jcjnde aaoialh BO k
si tter men otqa tezjmdj sazdar c;atadh: Biil Eistemanhn intruzialarh, 
temjrlj, margansth, polimetaldhq ruda lar c;ana grafit ken orndarh
men Bailanhsth BO!adh. 

Tas kemj r periodh soibnda BOl OJ.an <;jgerlj tau qura
Perm periodh . lu protsesterj, 001an c;alOJas kel etjn perm periodhnda 

d no lhp tu r01 1i n . Buoia n d;}!el: p rmge deijnaj tav 
kemjr periodjn qosq<!r:da etken narJhq periodtardbn, cegjnJjlerjnen 
qfira l01an ete zor qat parlardhn qal dhq tafb . Bu! uaqhtqa taman eddujr 
<;jnjckerjp qalo1 an Gertsln geosink li na lh perm periodbnda typkjljktj 
<;aablhp, onhtl, ornhna tau c;otala rhnbn Bykj l sis tem ash keterjledj. 
Bulardb11, on ystjk et 0 gjnjn, c;anbnda c;ana d l pi g e o s ink I i n a I b 

paida aoladh; tau quraluhnhn osh protsesJ ycj ncj period ta erekce kyc
pen kerjndj. 

Kaledonla lhq <; ana Gertsindjk tau sistema larh:;ia qosh lqan osb 
<;ana keterj'ulerdj n n<} ti<;esjnde, so ltyst jk c;arth carda ete ylke n ma
te riktj~ m . ss .v qura!ac~ h; Biil materik ezj njn aa ' hsta n ChOJ. hSCla qara i 
lozhlOJ.an 11Zhndb0Jh c;enjm n, gondvana m at€ri~jn e n arthq BOIOJan: Bj
saq, BiiOJnn qaraqanda, Onhn, attj vertika l tjlj kfrrmen tj ljn]p Bfi<;br
ranhtl,qhfap qa loian. Osh ekj materikt jk massivterdjn arasbnda perm 
pe1iodb BOihnd1. osb kyngj Evropanhn aatbs seljmjnde uaqhtca Bai
lanhs BOlhp tfirCJ an . . 

Teti s ok! an , ezjnjn tek ChOJbS Beljgjnde 01ana saqt .lhp qal01an . 
kontinema!dhq platforma lardaoih tenjzder Bolsa, olar kep taramaoian 
<;ana olardhn tjrcj IJ kterj de kepke sozhlrnao1 an. 
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Oral· T;m-Can geosinklinalb da, cegjndjlermen tolbp, kyctj tau 
qaralu protsesterjne arena BOlbp aI01an. 

Son b men, <; er ca r b n h 11 g e o 1 o g i a <;en j n en z e rt t e 1-
g en OB blhstafb nda p er m p e r l odb qurOJ. a q c;er dj n 
ete kyctj dambOJ.an uaqbtb BOlq an. 

Orbs p'. atformasbnhn, CbOJbS Be ljgjnde c;atqan Perm tenjzj . Onhn 
cegjnd jierj njn. taraularhna qara 01anda, tas kemjr peri dbndaOJ bSbnan 
edJujr taraibp qal01an c;ana periodtbtJ. aiaq kezjne taman, ol , ate 
taihzdan bp ketjp, tekqa na materiktjk cegjndj ler men to atbn BOlbp 
qalotan. KeBuge set aloian Perm tenjzj, ezjnen son, sub taibZ qolLbq· 
ta rda <;ana ten.jzden qum yimelermen Beljnjp qa loian ti1ihq kelderde 
cegjp tilrotan tas tuz Ben gips cegjndjlerjn qu rastbrbp ketken. Osb 
i;olmen tas tuzdbn, Iletskidegj, Selvicegodski men Solika1mln i:;anbn
daOJ. b, ate Bal qasaHarb pa ida BOlOJ.an. SolikamskidaOJ.b Hi.ibfl B::issein· 

derde kali tilzdarb cekken, ezderjnjn keptjkterj 
c;e njnen, Biilar, nyk]l dynie lj k man,bZb Bar, ataq th Stass
furt ken orndarhnan kem iyspeidj. 

I 27-s u re t 
Glossopter istjn. c;apra

OJ.h (perm). 
128-s u re t. Jnostrantsevia skeletj c;ana onbn 

restavratsiasb (perm). 

Perm cegjndjlerj njn. jcjnde mergelder, sazdar, qum-tastar c;ana 
konglomerattar ete kep Boladb. P riuraliada J11bS rudalh lTibSth qum 
tastar kep kezdesedj, suhr sol kezge taman quralqan Oral <;otasbn
da, c;alan,actan o:an eskjrek tau <;hnbstarbnbn. Bil.Zhlu natic;esjnde pai
da BOIOJ.an. K~ iBj r Perm cegjnujlerjnjn. qbZbl tyst)jgj, ma ter" ktj n. 
eel re~lm jj BOlOJ.andbOJ.bn kerse tetjndjgjn Bjz BjL~mjz; degenmen
kel B1r c;erlerde, perm perio<.lbndaOJ.h qur01.aq c;enJjn. fizika-ge ografia, 
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lbQ <;aotdailarh karnondaO(bClla <;UbQ Bolqan. Buqan perm <;ashndaq1 
tas kemjr qas atta rhnhn sarlbOlh dcil~l. Pecora tas kemjr sasseinjmer 
Kuzsasthn <;ooiarqh gorizonttarh perm periodb kezjnde quralOJan 
Enisei men Lena aralbCJlhndaqh ylken audandh albp <;atathn Tung u ~ 
Ba sse in j de osh periodta paida Boloian. Munda QbZ bl tystj eel <;bnhs· 
tarh myldem <;oq soladb. Tungus sasselnjnde sjr ezgecel jk - mfinda 
negjzgj Iavalar aqbp ChOJ.bp, lavalb c;ashn BOlbp sasqan. Vulkandbq 
tambrlar men c;ashndardhn tas kemjr qaBattafhna c;anasqan c;erl erjn· 
de tas kemjr grafitke ainaloian . 

'1 Perm periodhnhn organikalbCl dyniesj, eijnjr~ damu c;olhnda 
esjmdjkter c;enjnen de, <;cindjkter c;enjnen de ~ lger! qaral ectCJ ujr 
ylken qad aIT,. sas(fan. ?erm periodb kezjnde Baths Evropada tas ke
mjr periodhnnn aiaq cegjnjn florashmen thqhz sailanhstb flora kep 
esken solsa, Aziada, Gondvana materigjnde c;ana flo ra paida s ol-
01an; sill <;ana flora go n d van al h q, ne, 001an xarakterlj paportnikter
djn Bjreuj njnathmen, g Io s sop t e r i 1 j k flora dep ata l01a n (127-suret). 
Bui floranhn paida soluh gondvananhn muzdanuhmen BailanhStb 
Bolqan. BUI .flora, Azianhn soltystjgjnen <;ana tjptj Evropanhn da 

SoltystjgjnJn edciujr <;erlerjne , 
Pecora men Soltystj k Dvinanhn 
Basseinderjne deijn tarap esken 
P erm perlodhnhn ek j r1cj c;artb
Shnda, tjptj sago v n i kt er men 
Qhl qa n dh e sjmdjkterpai
da sol01an . 

Perm perl odbndaO[b tenjzder
de tjrcjljk etke n c; cindjkterdjn 
arasbnd a da edciu jr ezgerj ster 
sol oian. Bui period thn sas ke-
zj nde ete kep Bolqan fuzu linder, 
onh n, aia q cegjnde myldem el jp 
s jtedj. Bjzdj n zamanhmbz OJa 
dei jn kelgm nautilustan Basqa 
(Basaiaqth) naut ilidter de qfi rhp 
s jtedj. Mfinh men qatar, ezde
rj njn tipjn CbOjaru c;enjnde to
lhq c;etjsken, spiralca rira tolotan 
rakovinal rh nar am m o n i t t er 
paida aoladb; nfilar ere kce tyrd e 

12:J-s u r e t. Pareiazavr skeletj <;ana onbn iura periodhnda g) ldenedj (I 31-
restavrat Iasb (perm). suret). Aqtbqta, en sono1h trilo

Bitter qfirbp Bjtedj. 
Omhrtqalblard an, perm periodbnda da, erekce tyrde g an o id tar 

men st ego ts e fa 1 d a r gruppas bnbn c;er-su c;ciadjkterj damid b. 
Bjraq, perm periodh ycjn, dsrese xarakterlj ncirse- Ba Ubfbmen 

<;OrCJla laitbn c;cindjkterdjn en Bjrjncj ate qbZhQtb grupp1shnbl1. damuh. 
<;001arCJlb permdjk materiktjn kelder j men sualmalarbnda ala tys

tj mergelder cekken, osb mergelderdjn arasbnda an t cir j z d j le r (tero
morftar) gruppashna ~atqhZblatbn, ash ~cindj k tcrdjn. skelctterjnjn 
148 



ete ylken <;lhndbsh taBblotan. Olar, gondvana materigjnjn qaBattarhn 
da da, BjzjJn soltystjkte de (Suxono-Dvina raionbnda) taBhlOJ.an. 
(prof. Am alitski tapqan) . Munda, camash Biirhn perm ezenjnjn. ar
nasb BOlOJ.an erozlondhq oipatthn, qumdarhnda, an, tarjzdj kescrtkeler
djn tasqa ainalqan syiekterjnjn, ete ylken <;lhndhsb taahlqan. Perm 
repitilialarh teromorftarb ,,qiiran db tipter" keipjnde Boladb. Olarda 
aaubrhmen c;o rq alaucblardbn, tiptj Belgjlerjmen qatar, sytqorektjler
djn. de keiajr sl pa ttarh Bolad!:>. Olardbn, keisjreuierjnde, misalb <;brt
qbc inostrantseviada (128-suret), tj sterdjn, diferensiatsiaOJa iichraqan
dbCllh oaiqa l db; Bui tj slerdjn jcjnde, asrese, azu tj sterdjn damuh 
kyc tj BOIOJ.an . Terom orfta rdhn jcjnde, parelavrlar dep atalatho , 
esjmd jk qorektj ler de BOlOJ.a n (1 29-suret); Biilardhn, fizhndhqtarb 3 m 
ge deijn Bolq an . 

<;:ooiarbda ai thlOJ anda rdan, qalq caruacblhOJ. b ycjn perm cegjndj
lerj njn. manhzh e le yl ke n dep qortbndb CbOJ. arubmbZO!a aoladb. Bill 
cegjndjlerdjn, jcjne ke mjr, mii nai, tas tiiz, glps, kali tiizdarbnhn 
qaaa tta rb c;ana grafi ttjn,, temjr men mhs rudalarbnhn ken omdarb 
kjredj. 

5. Mezozoi erasb. 

(Tjrcjljktjn ortalbq erasb) 

Mez?zoid a<Jlb Kaman men permnjn ete yl ken di slokatsi alarbnbn 
geolog i ~ l b q pro t· ornhna mezozoidbn, uza qqa sozblOJa n oroaendjk tihc-
sesterd;n. ~ a lp b M . b • 

sipa ttamash. lbO!b keledj . ezozo1 erashnda BOIOJ.a n, matenkter 
men ten,jzderdjn, konfigura ts ialarbnbn ezgerjluj -

litosfe ran bn, edaujr epeirog ndj k qoz OJa lbsbnh n, natlc;esj. Orogenezls
tjn azdb-k eptj areketj mezozoldbn, tek orta kezjnen s astap qana 
saiqaladb; al endj, mezozoid bn, aiaq kezj aolsa , onda kainozoi erasb
nhn kyctj tau quralu periodhnbn sash s ol01an orogendjk protsester 
aastalad b. 

Cegjndjlerjnjn qalbn,db OJ bna qarn.01anda, mezozol erasb, paleozoi
dan edaujr kem uaqhtqa sozhloian. 

• Mezezoi erash tr i as perlodbmen aastaladb; Biil 
Trias. • periodta vulkandbq ;)reketterdjn, ed;)ujr kyctj BOl-

OJ.an dbO!hll aita ketu kerek. 
Perm periodbnda yl en ten,jz regressiasbn tuqbzOJ.an epefrogen-

djk qoz0Jalbstar trlasta da BOlbp tiirqan. -; 
Okean ez sularhn lltosferanhn, teren olpattarbna tartbp alOJan 

siaqtb soldb; ten.jzdjn, osb keijn cegjnujnjn, nrjtf~esjnde, trias perio
dbnhn orta camasbna taman ajzdJn Soiuzdhn, Evropalbq aeljgj , tyge
ljnen dese BOIC!Jandai, qiirqaqqa ainalbp qalqan. Mjne, Slsirdjn, cet 
Beljkterjnen sasqa, sjzdjn SSSR territoriasbnda trias tenjzderjnjn 
c;oqqa c;aqhn ekendjgj osbdan. Tek Tetis okeanb qoltbqtarhnbn ce
gjndjlerj qal 01 an c;erlerde qana ajz triasthn, <;a0J.albqtarda01b talbz 
sulbq c;ana tfiihq keldjk cegjndjlerjn kezdestjrjp turamhz; siil cegjn
djler mergelderden, sazdardan, qum tastardan c;ana izves-tastardan 
t}tlralOJan Boiadb. QMbmda, Kavkazda c;ana K.aspi tenjzjnjn soltystj· 
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gj men soltystjk-ChCJJ.bShnda (Manoihstau tysegjnde) <;er setjne azdap 
CbOJbp <;ata thn trias cegjndjlerj oshndai cegjnd jler Boladb. 

Al end] , kontinen taldbq cegjndjler solsa, t rlastht~ soltystj k ma
te rigjnjn ete kep <;erlerj, qhzbl qummen <;ana celderde paida sol01an 
sazltarmen <;a Bb bp i;atqan. Orbs platformasb nu l kezde kel
derj i;ana uaqhtca ezendjk 30J.hndarh Bar ceJe it tegjstjk edj . 
Mu nbn, uaqbtca ezendjk 30Jbndarh so l kezde Bijktep ke terjl gen Oral 
taularhnhn Bilzblu produktLarhn tegjstjk Betjne taratbp, <;aibp tastap 
til.rGjan. 

Sommen, perm periodb si a('j tb trlas ta qurqaq <; erdj n, ete kyctj 
damhqan uaqhtb solbp esepteledj . 

Paleozoidaoib OJa qaraop nda, Bul perlodtbn ten_jzclj k faunaSb ed<iujr 
kep ezgerjsterge ilcbraoian. Munda ammon itter men rif quraitbn 
a It b s <i u I e I j k or a Id a r kep taralGdb. rj Jpj men Tireldjn, 
ademj ·zvestj tau qii.rblbstarb osblardhn qazbndblarbnan qii. rblOJan. 
Triasta sjrjncj syiektj salhqtar CbOJ a Bastaidb. \:er-su <;<indjkterjnen 
triasta stegotsefa ldar tjrcjljk etedj; Bjraq olar Bill periodtbn, aiaq 
kezjne taman myldem qii.rbp keted j. 

Reptilialardan trias periodbnda Bjrden-sjrge teromorftar qilrbp 
Bj tedj , saUbfhmen <;oroialaOJbCtardbn, sjrjncj formalarb esjp-ene 
sastaidb; sular su jcjnde tjrcjljk etuge Beij mdeljp, kelesj iura pe
n·octbnda erekce tyrd e d::imidb . 

Trias perlodhnda jrj t3sBaq3lar, krokodild3r c;ana ete ylken repti
lar--cf in oz 3 v r I a r-kep esjp-enedj. 

AlOJa l':qb kesertkeler trias periodhnda iis3q s y t q ore kt j 1 e r d j n, 
ajrjncj fo ;rmalarbna negjz BOlOJan; Bill3r cam3Sh OSb kyngj dornalb 
kertbcqandaroia ilqs3s BOlOJ an. Endj triastbn florasb BO!sa , Bill periodta 
q b I q an cl b es j m d j kt er men sago v i kt e r cl j n. ystemdjgj 
Basta ladh. 

Trias Cf1gjndj lerj njn ekonomik3 lbq m<i nderj onca Bo lmaidh. 
Bill cegj ndjlerdjn jcjnde Bjzdj n Soiuzbmbzda keBnese tas tiiz Ben 

gi ps tara l q~n . B3sqa elderdj1~ iria . hnda tas kemjr, temj r rud3Sh, 
qo r01asbn Qan a sink rud3larb kezdeseclj . 

1 
. d I u r a periodbnhn ath Cveitsariadaoih Iura t3 ularbnbn 

ura perio &. atbnan Cbqqan; Biil periodtbI\ Bas kezjne tam an, perm 
men trJas periodta rhndaoib0\3 qaraoianda, c;e r tari Xhnda keinjr ezge
rJs ter Balqala s astaidh: perm men trias perlodbnda Boloian qiirOJ.aq <;0r 
ystemdjgjnjn ornhna, miinda tenj z transgressial3r h erkenclel Bastaidb. 

Qshnbn. arqasbnda soltys tjk ylken materik Bj rn ece c;eke materik
terge <;ana aral arxipelagtarnna Belcektene Ba sta idh. Materikter men 
ten.Jzdercljn. CbOJbS Evropada, Batbs SiBirde i;ana Orta Aziada tarau
larb mbna kartada kersetjlgen (1 30-suret). Transgressia Gondvana 
materig]n de a!Irp ketjp, onb OSh kyngj M3dagaskar men Afrikann ne
ljp tilrathn MozamBik oipathmen, CbOibS <; 3na Ba tbs seljk etjp, ekj ge 
neljP <;jBergen. Bui periodta <;er Betjnde \bib <;3na hlq3Jdb klimat 
ystem solOjan. 

SSSR-daOJ.b iura cegjndjlerj keBnese qumtastardan, izvest3st3rd an, 
mergelderden <;ana ekjnjn, Bjrjnde qara, ne qoqbf tystj nolbp keletjn 
sazdardan quralqan soladb. Bill cegjncljlerj, ~e ke araldar s olhp, So-
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11izdho, Evropalhq Beljgjnjn ortalh OJb men soitysednjgjt taralbp 
',;atadb. 

lura sazh M;;iskeu OBblbshnbT\ kep <;erlerj nde kezdesedj. Maskeu
dj n tap ezjnjn <;JnbndaJtb iuranht1 qara saz darb c;er Betjne ete ademj 
Bolbp CbOJbp <;atadb, c;ana olardhn keiBjr c;erlerj tasqa a!nalq andarcqa 
e.rekce nai Boladb. 

Soiuzdbn ortalhq <;ana solt stjk ne lj kterjnen na sqa, Ju ra sistema
Sbllhtl, cegjndjlerj Kavkazda da taralqan; miinda Kavkaz c;otashnhQ 
edaujr aeljgj osb cegjndjlerdjo, qaBattafbnan quralO] an aoladh. OnhQ 
ystj ne iuranbn Qb-
hmda da aar lh OJ h .-----~---,,,..--------.....-----

Belgj lj; munda da 
1, Qara tenj z <;a · 

O!alarbndaotb tau
lardhn BOi bnda c;a
na Kaspi tenj zjnjn 
soltystjk-C hCJlbS c;a
othn da kep BOlbp 
CbOJ bp c;atadb. 

Iuranhtl, tenJ z
djk cegjndjlerjnj o, 
Siairdjn cetterj men 
Solty stjk Oraldu11 
etekterjnde sa rl b-

b aelgjlj. Onhn 
kontinentaldhq ce
gjndj lerj Sisir men 
Orta Aziada ta ra l
OJan. 

Bjzdjn Soiuzda
Olb Jura cegjndj le-
Tjnjo. kenj ·- tenjz- .__ ____ _._ ____ ;;.:;•o _______ __;•::;;;o-' 

cljn taibZ sularhnbQ 
cegjnd jlerj; olar, 
ke p melcerlj orga

130-s u r e t. CbOJbS Evropa, BatLs Si si r ~ana Orta Azia
daOJb orta lbq iuranbn_ sxern asb. 

n ikalbq qospalar men qara tartqan tys terge Boialqan maida (qolamta) 
s azdar. 

Iura periodhncla tau qurau kycterj oiana Bastaldb c;a na Kavkaz 
taularhnbQ keterjle Basta ul arh tap osh mezgjlde Boladb. Az da BOl sa, 
iurada vul ka niz rnn j11 oianuh da Baiqaladh. 

Iura periodhnJa orga ni kalhq tjrcjl jk jlgerj qarai edaujr yl ken 
-q adam Barndh. 

Iura - tenjzdjn aas -aiaqh moll usklerjnjn a mmo n i t t er men 
B e 1 e m n it t e rd j n erekce gy ldenge n uaqhth (selemnltter trias 
period hnda paida BO! O)a n). Bulard bn. kep fo rmalarb tek qana fura 
"<la Battarhnda kezdesedj c;ana ekjnjn sjrjnde, tek Belgjl] qana B]r 
qaaattarda ne zonalarda <;atadh. Mundaf q azhndhlar <;etekcj forma
la rdbQ jcjndegj en c;aqshlarb aoladb c;ana ete usaq stratlgrafialhq 
Bjrljkterdj-zonalardh-ne gorizonttardb albruqa mymkjndjk seretjn

<ljkten, geologtar ycjn erekce Baqalb BOladh. Ammonltterdjn. aihrma• 
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CblbOJ b mhna u: o lardhn, sp iralqa clrathl OJa n rakovi nasb s e lmelermer:: 
Bjrnece kameraq a s eljngen Boladh. Aldh D,OJh kam eranhn jcjnde <; e>n
dj ktjn ezj solqan da, sasqa kameralarbnd a aua tolbp tt1r0J an; osbOhil 

arqasb nda, BUI <; e> ndjkter su 
ty Bjnen ke terjljp, tenj z 
Betj nde qalqbp <;y re alatbn 
Bo!q an Kamera Be lmele
rjnde tesjkter Boladh, OSb 
tesjkter arqhlh terj tci rjzdj 

e> <; ne nsifon" e tjp tura
db. Am m ni t rakovlna larhn
da Bolath n rn ilnhn. en Bj r 
ezgt celjk nelgjsj- q a 1 a q 
t h q sh z h q esj; Bill ShZhQ, 
kamera lar ara ~ h n dao1h nel
melerd jn ra kovina qaBhf
OJ aSbrnen tii tasqa n <; erl erjn
de 1t.ra ladb. Qalaqthq Sh
zhqtb ammonit te rd jn, rak o
vinashn albp tasta0Ja n iad
ro la rbnan <; aqsb keruge 
BoL db (132-sur t). 

133 surette ammonittj n 

tenj z tyBjnde c;atqanh ker--
• :.i -s ur e t. Ammon tt er. setjigen . 

Soldan onoia qa r~l c; oqa ~O(::.-u irgatites l?en_ a_sp i- Qocqar bll. Bfi raloiar. 
dotseras; Lmeng1-kardwiseras pen p en sfinRies. .. J -

0 
ammo my1Jz ne uq a01a -

nitterdj Afrikadaqb Li via celjn me ken etken eskj zaman act a\n Jarc 
Ammonittb qildaidhn, myij zj dep Bjlgen; olar sol kezde sol qudaiq a. 

132-su re t. Qalaqt&q SbZbO(b 
i;aqsb saqtal&p qalqan ammo

nlt (iura). 

133-s u r e t. Tenjz tysj ndegj ammon1 
(restavrats ia). 

tasbnatbn Bolqan. Cjrkeucjler ammonltter adamqa Bolacaqth BOl<;a
tatbn tyster engjze aladh dep yiretken; ammonltterdj <;asthqtbQ as
thna salbp catatbn, .,tumar• jcjne salbp <;yretjn BOlqan t. t. 
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<;001arbda aitbp ketkenjmjzdel iura tenj zd erjnde am monittermen· 
qatar Basqa da Bjr gruµpa iaOJni c;:alanac, qos c;:elsezektj, Basbmen 
<;yret jn mollusk ler-rielemnitter grupp 1sb kep erken leidj ; BjzdJn. 
za ma nhmhLOJa deijn, olardbn lzve tj r"kovinaldrh sc.J q ,albp keldj 
(134-suret). Belemnitterdjn <;ilmsaq c;ana ii zbncalau B lbp kel etjn 

134 s u re t. Be1emn it. 
Soldan onoia qarai - rakovina 

(ro str). res•avrat 1a <; asalqa n 
Belemn it. ro tr <; an a skelettjn 

Basqa B lJkterj . 

denclerj , denelerjnJn sezjm talda rh · men 
c;asdbqta lOJ an Bast .. rh BO lOJ an; sezjm tal
darbr hQ iictarhnda sorOJ hctarh BOIOJan ~ 
<;andjktjn denesjnjn artqh iichnda konus 
tarjzdj rakovlnasb Bo lopn. Suretten Bjz, 
DSb rakov inamen ne r o s t rm en, Belem
nlt ske letjnjn sasqa Belj kterjn teksere
mjz. Bill sure te onhn, restavrat lash da 
kersetjlgen . Belemn 1t rerdjn c;fimsaq de
nesj tek erekce c;:a dJ ila rda OJ ana tanBa 
qaldbrhp turo1a n, al end], olardbn qattb 
ro strlarb, kep t)-. lj form al 1r BOlbp, Bjz
djn zamanbtnbzop da c;:etken . Bill rostr
lar qalLtl. Biiq ,u a ardShn da ,,caitan 
sausaqtarb" c;ana ,,nac;:a01al oqta rb" dep• 
atala db. Osb kynge deljn Bjrsbpbra adam
dar, Belemnltter nac;:aOJai hqpalbmen pai · 
da BOIOJan dep oilaldb; sondbqtan, Bil l ara
da oqucblardh f u I g u r i t dep atalathn 

c;ana c;urt Bjlmeitjn tyzjlj spen tanhsthrhp ketudj kerek clep Bjle
mjz; Bill tyzjljs diirhshnda da qum c;erge nac;aOJai tyskendc paida BO
ladb (1 ' 5-suret). 

<;001 :i rbda kergenjmjzdel Belemnitterdjn syijr rakovi.nalarh fulgu· 
ritterge myldem uqsas BO!maidh. Fulguritler - Shrth Biidhr, jcj Chnb 
tci rjzdj BOlhp keletjn Biidbf tiirnachq tar. Al endj, keisjr c;erlerde osb 

1<!5-s u re t. Ful gurit (n <: <;aqal OOJ.bj. 

kynge deljn de dini soqhf senjmnjn ciserjnen BelemnHterdj .nac;a
OJai OOJb" dep tanhp, olarda aulieljk qasietter Bar deucj adamdar d8> 
c;oq emes. Baqsb-Balcblar aelemnltterdj porocokqa fintaqtap, .aspan 
OOJh" aurudan c;azadh dep Bastarbn djn aina!dhrOJan adamdardh sen
djrjp, sumen Bjrge auru adamdarqa jckjzedj. 

Paleozoida manhzh ete kyctj BOlOJan spiriferidter, Bui periodta 
el]p Bj tedj. Onhn esesjne milnda rifter qfiraithn koraldar men ten,JZ' 
kjrpjlerlnjq gyldenjp esulerj Balqaladh. 



Degenmen Jurada saubrhmen c;oroialaucblardbQ jrjlerjnjn. iaoini 
~ esertkelerd jn, erek e kep eskendjgjn altbp ketu kerek. 8te az ua
qhttbn Jcjnde-aq Blllardbn quroial'l c;erde, ten,jzde c;ana auada tjrcjljk 
etuge aeijmdelgen kep fo rmalarb palda BOI Jta n. Quroiaq c;erdj ete 
·ylken din oz av r I a r kezjp c;yrgen (138-suret) . lura dinozavrlarbnbn. 

136-s u re t. lx!iozavr (iura). 

keiajreulerjnjn ii.ZhndbOlb 18 m ge deijn aarathn BOlOJan. Tenj zder
de t;hrtqhc Balhq kesertkeler - ix ti oz av r I a r, p I e z i oz av r I a r 
qalnap c;yrgen (136-suret). Bii. lardbn keremet c;aqsh skeletterj Angliada 
fa ahlOJan. P leziozavrdbn 41 ombftqasb Bar aqqu moihnbndai moinhnda 
x rokodil tjstj kjckene kesertke B3Sb BOIO)an. Pleziozavrlard btJ, suda c;yzjm-

paz BOlbp, tjrcjlj kterjn suda etkjzgendj kterj cek
sjz. Basqa kesertkeler, ia01ni ixtiozavrlar, su 
stixiasbna, aii.larda n da arthq Beijmdj BO!bp, 
Balbq formasbn alqan. QalaBerdj, auada D ca h c 
k es er t k e I er fiCbp c;yrgen (1 38-suret). [!c
QbC kesertkeler qustbn atalarh ernestjgjn Bjz 

• evolutsia OJ.blhmbnhn kurshnan Bjlemj z. Bular, 
qii.star men aua stixiasbna ie aolu c;enjndegj 
konkurensiaOJ.a cbdai almai, jz tastarnastan 
qii.rbp ketken; qu star da Bjrjncj ret iura pe
riodbnda paida BOIOJ.an. lura ce gjndjlerjnjn 
litografthq slanetsterjnde, Bjzge aelgjlj en es
kj ajrjncj qusthn.. Jaqni arxeopterlkstjn 
ete c;aqsb tan.Balarb saqtalbp qal0Jan(137-suret). 

<;er c;yzjnde qfistar, camasb, aauMhmen c;or-
01alaithndar j bO. ilsaqtarbnan paid a BOlbp, da
mbqan aolsa kerek; aiil saubrhmen c;orOJalai
thndar ol kezde a0JaC saBaOJbllbn quhstarhnda 
tjrcjljk etjp, sol aoiactarOJ.a CbOfbp c;yretjn Bol-

·137-s u re t. Arxeopteriks Ojan. BiBlianbn qustar drj l OSb kyngjdei ,,da-
(iura). iar" tyrjnde B8UMbnan c;orqalaucblarrnen Bjr 

uac:i.btta "c;aratudbn sesjncj kynj" palda aoldb 
deitjnjn eske tysjre keteljk. Diirbs&nda kep uaqhtqa deijn ezderjnjn. 
repililerge ii.qsasthq aelgjl erjn saqtap kelgen c;ana qanattarhnda sau
saqtarh aolqan Bjrjncj qiistar Bjrjncj kesertkelerge qaraqanda c;er 
Betjnde Bjrnece million <;hldar kec dami Bastaqan. 
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Sytqorektjlerden iurada, t rl asta da tj rcjljk etken usaq c;ana c;aBaib 
iormalar BOl01an. 

8 sjmdjk dyni0 sjnde iura da qhlqandb aoiactar men sag p ;:i I m a
l a r b n b n ke p solbp esuj saiqaladh; Bil l 1rdbn ekeuj de paleozoi 
es jr.irlJkterjn keljngj pla noia bOJbStbrbp tas,ap, iura periOdbnda ys
tem for malar BO]b p ketcdj. 8zderjnjn Sistematikalhq ornda rb <;enj 
nen Billar e, jmd jk dynles jnj n c;ooiarO(b d;:irec;elerj ne kecu flora sb 
BOlbp ta Pbladb (138-suret). 

Iura ce!;j ncl j 'erjnjn q·1lq caruachlbO(b ycjn manhzb ed;:iujr ylken 
Boladb. B-1 <;e id .; en aldbmen tas kemjr qaB JLarbnhll. keptjgjn es
kertu kerek; Bjraq, Bil l ir s arlbq c;e rde Bai BOlbp kelm .dj ; miinda i 
! as kern jr ornd i:l rb Cdo Bj <; nbnda, Qibr Cb Ol bsfa, Kavka zda , Orta 

138-s u r e t. Jura lan J caftb. D inozavrl a r, Grq bc kesertkeler, ag ovn il< r; ana q t. lqa ndb 
esjmdjkter. 

ziac a, ta O(b sasqa c;erlerde sa r. Iura cegj ndjlerjnjn jcjnde c;anO(bC 
slanetster ke p taraoian (Povolc;iede); c;e rgjljktj othn eseBjnde c;ana 
xirnia e ndjrj s k;:i sjBJ cikj zat ese sjnde, Bjzdjn Soiuzhmhzda Bfil sl a
netsterdjn manhZb e te ylken BO! ad b. Om n. ystj ne, iura sazdarb kes
nese fo sforlt qaBattarhna Bai s o!adb. Qalaserse, iurame n lltografthq 
Ianetster, otqa tezjmdj sazdar, qumtastar c;ana Basqalar Bailanhstb 

BOladb. 
Bor periodb. Bo r (me 1) periodb tenjzd erjnjn cegjndj lerj s arlhq 

elderde de, Bjzdjn de kep <; erlerjmjz e, <)Srese Soiuz
dbn Evropalhq sel ·gjnde kep taraoian . 

Bor periodbnda mater i ~ter m n tenjzderdjn om ezgertjp qaita 
rnalasularb e te kyctj s oloian. 

Bor periodhnhn ekjncj c;arthsbnda yl ken transgressia Boloian; 
Biil ke p elderde tl jstj jz qaldbrbp ketken. 

Bui mym kjn, c;er tarixbnda en kyctj Bol oian transgressiada Bjzdjn, 
SSSR da orbs platform asbna tenjz ylken caBubl c;asaq an. Periodtbn, 
aiaq kezjnde Biil tenjzderde c;azu BOrhnhn (meldjn) qalbn qaBattarb 
cekken; Biilar kesnese Ukraina terri toriasbnda (misalh, Belogorod 
<;anhnda), Kurski OB!hshnda, Volgada (Stepan Razln c;artasr,) c;ana sas
qa c;erlerde kep kezdesedj. 

15i 



Bor periodbnhtJ. aiaq kezjnde teqjz regrassiasb Bastaladb; ten.jz 
BaSbp c;atqan c;erler erekce az solbp qaladb. • 

Bor p riOdbllbQ ortalbq c;ana aiaq kezjnde a ipi geokslnklinalb 
raionda edaujr ylken qatpa r qiiralu protseste1j solbp etedj. Bjraq, 
en kyctj orogenez siil kezd ~ Azianbn. so!tystjk cbqbshnda c;ana osb 
kyngj Kordl ier men Andb oslbstarbnda, iaqni Thnhq okean <;aOJalbq-
tarbnda Be ICJJa n. _ 

Miinhmen qatar, k ctj vulkan dbq dreketter de ercjgen. a srese, 
sazdlt lavalarhnhn lndostanda CbOJhP aqularb keremet kyctj s ol 01a n; 

miinda <;e r s elj njn 3 rnln. 
ka k m·dei audan hn, 

qalbQdbOJb 2000 m-g 
deijn s arathn s az<Jlt Ja
vas bDbtl. qasatb Basbp 
qa ' 0Jan. 

Mezozoidhn, sas ke
zjnde aq , c;er carbnda 
eelgj lenjp Chqqan kl lmat 
poibstarb sor peric db nda 
siidan da kyctj aiqbnda
ladb . \:bl mezgjld erjnjn 

139-s u re t. Bor periodbnbn ammonitterj. Solda- aubsul:Jrh sjrden sjrge 
OJb - k n otseras, 011da0Jb - skafites. Basqacalanbp aibfJa ser-

dj; miinh sor periodbnhn. tasqa ainalotan florasbnhQ aqa tarhndaOJh 
saqinalardan saiqau01a soladb. Bill, kesnese, Bar periodbilhQ alaq ke
zjnde sol OJ an. Bor periodhnda solqan fizlka geografia lbq ezgerjster, 
siil periodtbn. faun Sh c;ana flora sbnda da ylken ezgerjster tUCJ{bZdb. 

Bor p eriodb n bQ ten.j z:. ...-=...-.,=-~...,....._.,.,-_._..__ . .,..._-...,.....,,..._ ,_..__.....,. 
djk organ!zmderjnen, en, 
aldbmen, Tl' c;aBaiblardh 
iaoi ni g I o B i g er i n d er 
d j atal ketelj k (72-suret); , 
Bfilar c;oqarofh sorda kep 
esjp-enfp c;ana olardhn 
~ai kezge kerjnseitjn • 
rakovinaJarh s jzge c;azu 
Borhnhn, qasa ttarhn qal
dbrbp ketken. Bor perio
dbnda s 11 I t t a r, t e n j z 
k j r p j 1 e r c;ana erekce 
tyrlj rudi ste rde ke p 
BOlqan; rudister sbrtqh ~_:.~,~,,.sr,.'=-!',,___,....,_ __ ~~Oli~~·:: ..:-.,...,..-:::~"""'"j 
tyrlerj <;eke koraldar siaq- 140-s u re t. Pteranodon (Bor). 
tb solbp keletjn molluskj-
lerdjn s ekjtjlgen formal arh. 

Mfinbmen qatar, Basaiaqtb molluskjler, iaotni ammonitter men b~
lemnitter qurhp sjtedj. Ammonitterdjn typkjljktj qurub sor periodh· 
nhn, alaq kezjnde s olqan. MundaOJ.b Bjr tarnaca ndrse rnbnau: sjtuge 
ainaloian kezjne taman, ammonitterdjn kesj, tjrcjljktjn c;ana ~aoi· 
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dallarhna Defjmdelu ycjn, rakovinalarbn <;azhnqh ete Bastaoian (139· 
s uret). 

R.eptiliadan, Bor periodhnbn aas kezjnde, taoth da keiajr <;an.a for
malar paida aoladb; misalb pteranodon degen ete ylken ucqbc ke
sertke pa id aoladb (140-suret). Bjraq, reptilianhn ystemdjgj B!il 
kezde Bjtedj. 

Hor µeriodbnhn aiaq kezjne taman klimat <;aqdailarb ezgerjp, 
qatai1:>nqhra0J.an; Bill <;an,a <;aO\dai qanbnbn, ternperaturasb tilraqth aol
maltbn jrj reptll ialar ycjn onca qolailh aolmasa kerek. Bor periodb
nbn. aiaq kezjne taman, kezjnde Bai <;ana kep tyrlj Bol01an mezozoi 
kesertkelerj, qLsqa uaqhtthn jcjnde eljp Bjtjp, o!dfdbf\ ornhna syt
qorek tjler men qilstar paida BO~OJa:-! . 

Qustardan eor perlodhnda tjs tj formalar, sytqorektjlerden dorna
lblardhQ usaq tyrlerj c;ana tiliaqthlar men <;hftqhctardhn atalarh 
Boloian. 

Sonhmen BOr periodh, kezjnde ystem BOIOJan mezozol formala
rhnbn ulh q ilrblhSbnhQ uaq hth BO lot an. R.~ptili alardbn qurularh kli
matthn ezgerujnen soldb desek, tenjz faunasbnhn ezgerujne nenjf\ 
sea::p Boloiandbotb <; te anhqtalqan c;oq. 

Bor periodbnhn fl orashnda da kep ezgerjster soloian. Eger Bill 
peri dthn Bas kezj r dcgj flora keBnese iura periodhnjkjndei aolqan 
Balsa, <;001aroth sor epoxashnda gyldj (<;asbrhn tfiqhmdb) esjmdjkter 
t ez ystemdjk aladh. Em en, Buk, y!enkj, terek siaqth <; iphraqth aotac
tar men palma, magnoli, platon taqh aasqalar siaqth tropik esjmdjk
terj paida Bola db. B 111 a rd h n a rash n d a, n as e k om d a rd h n 
<;ardemj men candanathn gylderj sar esjmdjkter 
de Bo 1 OJ an. 

Bor cegjndjlerjnjn ekonomikalhq man.hzh e te ylken aoladb. Bor 
cegjndjleq njn. en kep taraloian paidalb qazhndhlarLna, QOl\br kemjr 
{Si Bir, Qihr CbOJ bs) munal (Em1rn), fosforitter, qonhf temjr tastar, 
Bar, qurhlhsthn c;aqsh qumtastarh, taq h Basqalar c;atadb. 

6. Kainozoi er ash. 

Kai n oz o i ne n e oz o i erash degen qazaqca0Ja au
val pb Sipattama darot. 1nda, t;a[\a tjrcjljktjD, U3Qbtb degen sez BOlbp Ch-

qa·db. Bill -geologialbq eralardhn sonoib <;ana en 
~anaSb; Bfi! era OSh kynge dei jn de sozhlbp keledj. Cegjndjlerjnjn 
qa lbndhqtarbna qaraoianda da , ol cegjndjlerdjn quralubna ketken 
uaqhithn camashna qaraOJ nda da, Rill eranhn, uzaqthOJh mezozoilljkj
nen de kem BJ!o1an; degenmen &iil era da Bjrnece million \bl men el· 
cenedj. Osb c;an 1 eranhn BOihnda tenjzder men kontinentter Bj rden 
sjrge osb kyngj konturlarhna tysjp, organikalhq dynie de OSb kyngj 
formalarbna kJdj. 

Iura men sor periodtarbndaqh ajrjncj tektonikalhq qozoialbstar
men daibndaloian orogenezls kainozoi erashnhn Bas kezjnen aq 
kyctj tyrde kerjne Bastadb. Bui - <;er can n t y g e I g e p. q h n 
a lbp ketken en ylk e n geologialbqrevo luts i alarJh n 
.B j r j ; m il n h a 1 p j 1 J k re v o 1 u ts i a " dep ataldh. 
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Mezozold bn alaq kezjnjn ezjnde aq, <;er qaBbQ\bnda ylken <; arhlu
lar aolbp, mezozol kontlnentterj Bjrnece aeljkterge l:leljnj p qal01ar. 
edj . Misalb, ;3Jdjk Gond vana materigjnen Afr ika, Madil gaskar, Ara -
via , Indos tan, Ontyst jk Am erika <;a na Avstrali a qura l01 1n. 

Soltystjk materik Soltystjk Amerikaq a, Grenlandlaqa <;ana Evro
paqa Belj nge n. 

M.ezozoi kontinentterjnjn osh c;arblbp aeljnuler], Bjrte-Bj rte qur-
01aq <; er men tenjzderdjn. osh kyngjdei BO!bp taralbp c;atu larbna se
Bep BOIOJ an. 

K::i lnozoi gruppash ekj sistema01a Beljned j, ia q ni eskjrek y c j n c j 
sistema men c;anaraq t e r t j n c j sistema oi a Be ljnedj . S cj 11cj" degen at 
nurhDQ\b geoxronologiadan qalqan; onda Bykjl <;er tarixb ye gruppa-
0Ja: Bjrjncj, ek jncj <;ana ycj ncj gruppao1a Beljnetjn edj. K inozoi 
erash oso sonotbSb edj ; Bara-Bara B11dan tertjncj periodtb Beljp CbCJlar
oian. Osh kyng] geoxronologiada B111 ekj Beludjn ekeu] de, g1uppa
lbq m;3n aloi an; ycjncj sistema mhnadai ekj sistemaqa Beljnedj: 
eskj rek cegjndjler pa I e o gen <;ana c;anaraq cegjndj ler - neogen (127-
Bet tegj xronologl albq tas litsanb q2.fanbz) . 

Tertjn cj s1stema da ekj Beljkke B81Jnedj: m;:ingj muzdbq temengj 
s e lj m men osh kyngj - <;O CJ! 8f0}h Beljm. 

. . . Ycjncj periodtbn. cegjndjlerj r jzdjn SSSR da ete 
YcJncJ period. kep taralqan. OJard hn jcjnde kontinenta ldbq cegjndj 

<;hnbstar da, tenjzdjk cegjndj <;bnhs tar da Bar. Olar mbnalar: konglo 
merattar, ra kuce rn l kter, q um dar, q um ta sta r, sazdar, izv-:stastar ne 
mergelder. <:= er qaBb Q\hnbn en SOJ1.Q\ b kezde Sbnoian <;er lerjnde, yc jncj 
periodtbn qalbndbqtarbna magmalhq <;bnbstardbrJ. tambrlarh kj rj p c;a
tadh. Biil c;erl erde <; as effuz ial bq <;h nhstard an, keBjnese Baz;31ttan 
quraloian qaB attar da kezdesedj. 

Ycjncj perlodtbn cegj ndjlerj, ds rese, Soiuzdhn ontystjk neljgjn
de: Ukrain ada, QMbmda, P ovolc;iada, Kavkazd a <; ana Tyrkm enlada kep 
Boladb. Olar Oraldbn ChO\hS Betkeijn jn, etegjnde, SiBirde, QazaOJ.b':> tan
nhn so ltystjgj men BatbSbnda ke p c;erl erdj Basbp c;a tadh . 

Paleogende Tetis okeanh kj cj reie Bastaidb. Onda ta u quralu prot
sesterj BOladb, <;an.a taular keterjledj c;ana mt: nbn aldbndaoih geolo
gialbq erada Bastalqa n tau tjzBekteijn.in ysteljp esulerj de, m l ky
ijnce Barhp turadb. Cllpjljk revoluts ia dep atalqan, osb geologlal hq 
revolutsia, ycj ncj periodthn, ;3srese, ekj ncj <;a rtbShnda kyct] Bo i dh~ 
Bii! revolutsianbn nd' ic;esj nde osh kyngj, en ylken tau tjz sekterj 
iaqni ClJpj, Pi1enei, Atlas, Apennin, K:arpat, Balqan, QMhm, K:avkaz 
c;ana Glmalai men Pamir, ta OJ h Basqa lar palda Boldb; n- lar eskj Cllp j 
geosinklin al bnbn tyBjn ezderjnjn, teBelerjmen keterjp CbOjarhp dkettj . 
Tetls okeanhnhn en sonoih qaldbq ta rb, osh kyngj C:: erort< lhq tenjz, 
Qara tenjz c;ana Kaspi tenjzj ekenjn Bjz <;OO\a ihda aithlCJlannan Bjle
mjz. Paleogen nj n ezjnde·aq, ycjncj period tenjzjnjn k~lBj r ucaska
larh, misa]b, Orta Aziadaoih (Ferqana ), okeannan Belektenjp qaloian 
Basseinder Bolatbn; osbn n arqashnda, olardbn turoian sularhmla, osh 
kyngj Qara tenjz Ben Kaspl tenjzjndegjdei, kykjrt sutegj c;inala Ber
gen . Akademik Arxa ngelskidjtl. zartteulerj BOihnca, Bill qil.Bb lbs neo
gende, dsrese, osh kyngj K:avkaz c;otasbnbn soltystjk <;dna on.tysij k. 
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CbO[bS Betkeilerjnde aiqbn Bol01an. Bfiqan ycJnCJ periodtaqb .tenjz 
cegjndjlerj men osb kyngj Qara ten,jz Ben Kaspi tenjzjnjn, cegjndjle
rjnjn, uqsastbO!b ddlel. BUI munaidhn paida Boluhna qolailb c;a01daila r 
tU Q\bZbp tiir01an. Feroiana men Kavkazdbn, miinai Bailhqtarh ddl osb 
ycjncj periodtbn, cegjndjlerjnde c;ai.adb. 

Alot acta Qara ten,jz Ben Kaspi tenj zj c;erortalbq ten,jzden Be lek c;ata
thn c; alf b Bjr Bassein edj; keijn kele Biilar Bjr-Bj rjmen c;Jnjcke ezek 
arqblb qatnasbp tfi ratbn nolbp, ycjncj peilodthn, ai <1q kezjnde, Qara 
tenjz Ben Kaspi tenJzj Bjr-s jrjnen myldem airhlbp ketken. 

Tap OSh kezde, Ortalhq ten,jZBen qosb lbp tiirucb Egei te11j zjn 
Qara tenjzden aibrhp turathn tau elkesj te men tysken. Mlinhn ndti
c;es jnde, Ortalbq tenj zdjn, sul arh Qara tenjzge etjp ketjp, mfinhn, su
la rbn accblandMbp c;ana · c;oq arb keterjp <;]Bergen; sondhqtan Biicpn 
qilibp tfi rathn ezender ll rr andar qura oi an. 

Ycjncj period ta, Soltystj k c;ana Ontystjk Am erika da Thnbq ten,jz
djn c;ao1alhqtarbn qualap c;atatbn Andblar men Kordllierler typkjljldj 
for malarbn al bp chq qan (80-suret). 

Ycjncj period c;asbndaOJ b ta u tjrnekterjnjn jcj nde vulka ndar da az 
s ol maidb. Bjzdjn, SSSR-dbn Bill OSh kyngj senjp qalqan vulkandarq a 
Kavkazdbtl. il lb teBelerj - Elsrus pen Kazsek c;atad b. 

Vulkan dbq dreketterdjn jzderj Arm eni;:ida kep kezdesedj; miinda 
effuzia l a ~ ete qalhn lavalbq c;aBbndar qfi rO[a n. 

Endj ycj ncj periodtbn organikalbq dyniesjne kelsek, en c;aBaib tenjz 
c; dndjk.erj nen rnunda n u mm u 1 it t e r er kce kep Bolqan.Ycjncj per i
o d t b n t e n j z d e r j n de t amhr aia q t h- num m ul i tterdj n, 
k e p Bo 1 q an d hot h s on d a i, o s b k y n de pa 1 e o g e n c e g j n
d j 1 er j n j n By k j I q a 1 h n q a Ba tt a r h , moneta (metal aqca) siaq
tanotan osb c;aZD q rakovinalardbn <;lbndblar bnan qural01an BOlbp kel e
dj (75 suret). 

Ycjncj periodtnn tenj zjnde koraldar da kep esjp-engen BD.lar 
ezderj njn qiirblbstarhn Tetis tenj zjn jn tyBjne salaia n; osb kynj olar 
sol Teti s tenj zjmen Ejrge ~Hpj te Belerjne keterjlj p ketken. 

Plastinka - c;el Beze ktjler men qarb'-a iaqthlardhn manbzdarh ete 
kyceidj ; BLlar, nummulitter siaqth, ycjncj period cegjndjlerjnjn c;e
tekcj for malarb Boladh. Ycj ncj period thn, plas inka-c;e.Bezektjlerj 
men q irhnalaqthlarbnhn osb kyngjlerden aibfmash az BOIOJan. 

P aleogen c;etjsjmen, c;er Betj ne denesjnjn tempe raturash Bjr qalbp
tb Bolatbn sytqorektjler ta ra la Bastaidh; Bii lar yc jnc j peiiodtbn ke p 
tyrlj Bai la ncaftbna Be ijmdeljp, az uaqhttbn jcjnde-aq kep tyrlj for
malar Beredj. Alq acqh <;hrt q h c t ar men c e pqorektj l er paida 
Boladb. Ycjncj pe riodta oib sytqor ktj lerdjn qazbndb qaldhqtarbna qarap, 
Biilardbn keiBjreulerjn jn osb kyngj fo rmalar01a rlei jn qandai evolut
sia c;asap ke'g, ndjgjn Baiqauo1a Boladb, Misalb: osh kyngj <;hlqhnhn 
atalar hnbn skele tterj, ycjncj period cegjndj lerjnjn Bjr qaBathnan 
ekjncj qaBatbna e tjp, teksere kele, Bjz ylkendjgj tylkjdei (fenakodus) 
Bas sausaqtb aiaO[b sar c; ~mdjkten , achq dalada caubp c; yrugc Beij m
de1gen c;aloibz Baqailb, kyctj, jrj c; na ddemj ke letj n <;blqhnbn, qalai 
keljp ChOJatbnhn keremjz. Sol siaqtb, ezderj kjckentai, tj sterj c;aBaib c;ana 
den.es Bol1:ip keletjn azulafb ~lj c;djspegen atalarhnan Bastap, qos par 
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..azuh Bar mast o d on t tar OJ a deijn <;etkjze, osh kyngj p j Ide rd j 1'. 
de damu c;oldarb tekserjlgen; OSb kyngj pjlder ;:i lgj aitqan masto
donttardan Chqq an solsa kerek. Endj alqacqb <;hrtqhctardan sytqorek
tjlerdjn en c;oorarqh d;:ire<;edegj sono1b gruppasb- prim attar selj njp 
Cbqadb; primattaroia ycjncj 1, eriodtbn. mai mbldarh men aillardan coq
g:in adam c;ataJb; ajraq, adam tek tertjncj perlodta q ana Chqqan. 

Ycjncj periodtbtl. esjmdjk dynlesjnde tolhqtai c;asbrhn tuqhmdblar 
y 3tem soladb. Milnda <;apraqtb aq ctardbn. relj ed;:iujr ylken Bol
qan; sonbmen, ycjncj perlodthn flora sb ash kyngj flora dai aoloi an 
deuge soladb. Bjraq, Evropanhtl. paleogendegj <; bib klimatb, sjz djn 
eljmjzdjn. ortalbq endjkterjnde, palm;:ilar, lavralar, platondar, magno
liler, taO\h aasqalar siaqth, tiptj tropiktjk forma lardhn esjp-enul ,.. rj· 
ne mymkjndjk Bergen Balsa, neogennjn aiaq kezjne taman klimat 
salqhndap, Evropanhn Basqa <;erlerjndegjdei, Bjzde de ol, osb kyngj· 
ge c;uhqtap qaladh. 

Tropik jk <;ana sustrop iktjk esjmdjkter tek on.tystjkte q ana saq
ta lbp qaladh; Evropallbn ortalbq c;ana soltystjk endjkterjnde, qaihn,. 
emen , terek , ylenkj c;ana os& kyngj floranbJl. sasqala!bnan qilraloian 
to 01 ailar taralaJ b; s ill e sjmdjkter <;hldbn salqbn kezderj i;etkende , 
~apra qtan.n ta~ tap tii.radb. I 

Y jncj sistemanbn ekonomlkalbq mbll.bZb ete ylken solad b. Ycjn- i 
-cj periodtbn cegjndJl '= rJndegj paija lb qazbndh!ardbll. tyrlerj ete 
kep aolhp keledj. Milnda sjz ycjncj period tenj zderjnjll. c;a01albq 
aeljkterjnde (Kavkaz, Ukralna) qilralqan, Bai temjr rudalarbn <;ana 
asrese, marganets rudal arhn kezdestjremjz. 

Ycjn c j period tb ll. tell.JZdjkterj men mii.naidbn en 
Baich OJ h star h s a i I an b st b a o lad h. Bjzdjll. Apceron tysegjndegj 
(Baku), Soltystjk Kavkaz 30J.b, Kerc c;ana Taman tyaegjndegj , Fero1ana, 
Tyrkmensh1 n, Saxalin, Kamcatkada OJb c; na kels jr Bdsqa o rn fardaOJb 
milnai ken orndarbmhz, osb ycjncj p ri od c;asbndaOJh qasattarda c;atadb. 

Ycjncj periodtbll. kel c;a na sualma ke l (lagundar) ce jn dj erjnj ll. 
jcjnde, ekjnjn ajrjnde. qoll.hr kemjr men tastii.z kenderj kezdesjp tii.radb. 

Ycjncj periodtbq qil mdarb, qumtastarb c;ana izves tastarbqilrhlb qa 
material aoladb. Qalaserse, eskj zamannhll. qhlq ;i ndb a01actarbnhll. 
qatqan smola ~ b aolatbn iantar, tek qana ycjncj period1bll. cegjndjle
rjnen albnadb. 

Soltystjk Evropanbn Basqa c;e rl erjndegjdei, Bjzdjll. 
Tertjncj period. So iuzdbll. da soltystjk c;ana ortalbq Evro palbq ae lj-

gjnj ll. B3rlbq c;erj nde dese BOIOJanr ai, topraq ' b qaaat
tbll. tura astbnda, jcjne <; il mbrlanoran tastar- valundar tolqa n, qhzbl 
ne qOll.bf sa zdardhll. qa lhll. qas _1ttarb c;atadh - Bu i sazdardbll. ystjnde 
(keide asthnd a da) qumdar c;atadb; BUI qumdardhn jcjnde g;:ilka men 
gravi aoladb c;ana olar ke p c;e rlerde qia qasatth BOlbp keled j. Bui cegjn
djl ~ r dj n a;:irj de ter tj ncj s i stemanJ- 1~ m ;:i 11. g j m fl z Be 1 j m j n e <;atadb; 
aii.l ar ystjne n, ne tura topraq qasathmen, ne aolm asa a ::i sqa c;ao,a ce
gj ndjll!rmen, iaOJni e zen , kel , aatpaq, torfanik neoldbq (<;eldj k) 
tyzjlj stermen, misalh lespen c;ashlbp c;atadb. M;:i ngj mii zdar d;:i ujrj
nen SOll. qiira lor an tyrl j ,, ceg·nctjler", tartjncj periodtbtl. keijngj ce
gjndjlerjne, iaOJnl OSb kyngj cegjndjlerjne c;atadb. 
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Sonbmen osb kyngj materikterdegj tert]ncj period cegjndjlerj 
n]l'\ kontinentaldhq c;aratblbStb ekendjgjn keremjz. Dilrhshnda da, 
mfinda ten. jz cegjndjlerj ate sirek kezdesedj. Bill tysjnjktj de, eit
kenj , ne Barb ajrnece c;yz mhn, \blOJa sozbloian qhsqa uaqhttb tertjncj 
periodtbn, jcjnde, tenjzdjn. kep om ezgertulerj aolma01an. Osb kyn
g j cegjndjlerdj qai c;erde s al sa da kezdestjre aeremjz: olar, aarlhq 
c;erde dese BOIOJandai, afirhnOJh geologlalbq tyzjljsterdjn. ystjn c;aubp 
~atadh. 

Tertj.1cj periodta kyctj orogendj k qoz01albstar aolma01an; kjcke
e oiana c;ergjlj!<tj transgressialarh men regressialarbn tek e~elrogen-

14l·s u re t. Valundb saz. 

d jk ternE:lj ster tUOJbZbP tilrOJan. Bui teraeljsterge a sh kyngj tenj zder
djn c;ao1a larhnda terrasalarmen selgj aolbp qalOJan. Tertjncj periodta 
materi kter men tenjzderdjn. konturalarb OSb kyngjge c;ubq aolbp qa
la aergen. 

Bui sistemanhn, m;:ingj milz aeljmjnjn qasattarhn qarap othfhp ajz 
o lardb quraitbn valundb sazdardhn, q 1Battb emestjgjn c;ana olardhn, 
jcj nde tasqa ainal01an tenjz organizmderjnjn. c;oqthOJbn aaiqaimhz; 
ajraq, onhn, eswjne, sill qasattarda valundar kep aoladb; Billar sjz
djn qalahrhmbzdbn, kecelerjne te~eitjn k;:idjmgj c;fimhf tastar (141-
suret). Bill valundar granitterden, gneisterden c;ana sasqa <;hnbstar
dan qilraloian aoladb; SSSR dbn, Evropalbq Beljgjnde Bill \bllbStc r, 
ysterj ~ren keijngj tyzjljstercljn. qasattarhmen c;asblbp, ;')dette ed;:iujr 
teren.djkte c;atadb. Bjraq, Finl;:india c;erj tygeljmen ash tau <;bnhstafb 
nan qfiraloian. EkjnJn sjrjnde ylken tastar aolbp c;er setjnde de c;a-
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tathn valundardM\ (1 42-suret). FinJ;::mdla men Skandinavlanhn tau 
larhna c;aqbndaqan saihn keaeie aeretjndjgjn de aita ketudjn, man,b
Zb zor. 

Bulai aoludbn seaeaj mr,nau: ycjncj periodtan keijngj uaqbtta , 
Evropanhn Basqa c;erlerjndei, Bjzdjn, c;erierdj de, soltystjk Ameri-

142-s u re t. D1Jada0J& valundar. 

kanh da aasbp c;a tqan 
qalhn m;:ingj maz, Skan
dinavia men Finldndia 
tau!afhnan albp kelj p, 
granittjn, c;ana aasqa ta u 
\'.hUbSla rbnhn, kesekterjn 
tastap ketken; ezjnjn, Bfil 
qozOjalhshnda , m;:ingj 
muz Cbtl, kesekterjn po
lirovkalhq c;ana kelde 
olardbtl, aetterj nde thr
nalqan jzder-aiOJ.hzda r 
qaldbrbp ketjp tarqan. 

Bul ulb muzdanu d& 
sol kezdegj subq klim at 
c;aqdailarb tuq bzqan. 

Evropada tert muzdanttdbn jzderj ta Eblq an. Bjzdjn, SSSR-da ye 
muz anudhn solqandbOJb d;:ileldendj deuge Boladb. Miinh, Bj rjnj n, ys-
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tjnde sjr c;atqan c;ana ez ara morenashz qasattarmen seljnjp c;atqan 
morenalardbn sanb daleldep otbr. 

Man,gj muz periodhnda sjzdjn c;erjrnjz OSb kyngj Grenlandia siaq~ 
tb muz dala BOlOJan. Grenlandia osb kynnjn. ezjnde de sasbnan m'3Q· 
gJ muzd bq d;rnjrdj etkjzude. \:asal01an esepterge qara01anda, ol kezde 
sjzdjn. c;erjmj zdj aasbp c;atqan muzdbQ qalbQdbqb, keiajr c;er
lerde 2 km c;a na odan da ar1bq sol01an Bolu kerek. 

Bjrjnjn ystjne ajrj teteles tysjp c;atqan ajrnece morenafarmen, Bi1-
1ardb ajr-aj rj en s eljp c;atatbn, kel, 1:1atpaq c;ana eel cegj ndjlerjnen 
quralqan qaBatta~dbn sarlbOJb, klimattbn <;blbnUhmen m'3ngj muz 
erj p, onhn ontystjk cekarasb soltystjkke qarai cegjnjp, muzdan sosa-
01an c;erlerde keide kelder men aatpaqtar paida aolbp, keide ol c;erler 
dal3011a ainalbp ne tjptj celderge ainalbp ketj p, qa.:an soltystjkten, 
aldbnd tundranb salOJ.an muzdar, qaita aerj qoz0J.al01anca, solai Bola 
Bergendjgjn kersetedj. · 

144- u re t. Morcnalhq Jandcaftb. Cettjk morenanbtl qbrqala rb, 

S on h m e 1, m an g j m u z e p o x a 1 a r b, m ;:i n g j m t1 z s h z 
e p ox al arm e n k e z e kt e s j p b1rqan. Morenalardbn, ystjnde 
de, astbnda da, ekjnjn Bjrjnde, va lund q qumdar c;atadb; osbnbsbna 
saikes ol qumdar, c;oqarqb valundbq c;aha temengj valundbq qumdar 
dep ataladb; aulardbIJ, jcjnde, soltystjk tau <;bnbstarhnbn da, c;ergj ljktj 
tau <;bnbstarbnhn. da valundarb men galkalarbn kezdestjruge soladb. 

Onbn ystjne, jcjnde nsaq gravl solatbn, ne onbSb solmaitbn qum
dar soladb. Valundhq qumdardaQ\bdai, Bi1lardhtl, da qia qaBatthlhOjh 
c;ana jcterj nde gravidjn solatbndhO!b sulardb muz astbnan albp chq
qan su aothnhnhn kyctj solqandbQ\bil kersetedj. Bul qurndardbn flu· 
viogl;:itslaldbq qumdar dep atal:-ithndafbn BjZ c;o01arbda aitblbp ket
ken , ~n sjlemjz. M;:ingj muz periodbnhn ekjncj <;arthSbnda, m'3ngj 
muz aldhnQ\h c;aoibnda les e te kep <;inalhp turqan. Milnb ete qurqaq 
k11mat c; OJda ib nda fluvloglatsialdhq qumdardbQ kyctj candanubnan 
so!db dep qana <;oru01a Boladb. 

Bill mOzdaPular c;er Betjnjn Byk I pjcjnjne tansa tysjrjp ketken. 
Muz a5tbnda soloian c;erlerdjn nederj, ekjnjtl, Bjrjnde, erekce pjcjn-
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dj Boibp keledj: mangJ mfiz cegjndjlerjnen qfiraloian <;erdjn Betj 
teaelj, valundb solbp <;atadb <;ana mfiz cegjndjlerjnen quraloian Bo-
1adb (144-suret). Bui teBelerdjn aralhqtarbndaoib oipattarda kjckene 
ke\der men satpaqtar <;atadb. <::er setjnjn mundai pjcjnjn morenalhq 
landcaft dep ataidb. 

Man..,j milz periodtarhnda sjzdJn tenjzderjmjzdjn ylkendjgj 
men konturlarb ezgerjp othradh. Misalh, soltystjk tenjz sen Balthq 
tenjzj sjrjgjp uaqbtca, sub tiiccb ylken <;ana tilibq sas
seln soloian; siil sassein (a n ts i 1 mo 11 us k j n j n a t b m en) ant
sildj aassein dep atalqan. Endj man.gj nifiz periodbnhn aiaq kezjnde 

145 -suret. Mamont. 

· - Aq tenjzdjn edaujr trans
gressi asb aolbp, SSSR.-db!J. 
Evropalbq selegjndegj sol
tystjk elkenj Basbp ketken. 
Bul kezde Kaspi tenjzjnde 
de edaujr transgressia sol
oian. 

Mangj muz cegjndjle
rjnjQ jcjnen sol periodta-
0\h <;andjkterdjQ artyrlj 
qaldbqtarb tasblbp to.radb. 
Munda, ash kynj eljp ajt
ken saraq <;yndj pjlderdjn. 
-mamonttar d hn yl-
ken <; y n d es, my l j z 

tum s b q t b I a rd b n., (146-suret), <; h I q b I a rd b Q, aid j k B t1 OJ. b 1 a r· 
d b·:Q, eskj zaman e g j z de r j n j n <;ana m;mgj muz cetterjnde tjrcjlj k 
etken Basqa <;andjkterdjn qaldhqtarb kezdesjp turadb. Bill <;erlerden m;m 
gj muz periodtarb men solardbn aralbq tarhnda tjrcjlj k etken e s k j z a
m an ad a m b n h n syiekterj, quraldarh <;ana <;aqqan otfo rbnbn, qaldbq · 
tarb da ta ab Ioia n. , Bularara 
qarap, ezjnj n. arqb atalarb- ,.-------~ ........... -_,...,-,_.~~---, 

nan Bastap, iaqni ycjncj pe
riodtaoib a dam tarjzdj mai· 1 
mbldardan aastap, adam ti· · 
pjnjn qandai c;;o lmen damh
oian dbOibn anbqtauqa mym· I 
kjndjk Bo I db. Darvin zama- 1 · 
nhnan sastap adam Balash· ! 
nhn <;aratblbSb men tarinna 1 

<;anadan saule Lystj , mhn <;bl· 1
1 

dar soib osb maselelerdj qa
ptap kelgen qaran OJ b tuman 
serpjldj. OOJa n dei jn adam l 
qoqamb qudai adamdb e zj L 
siaqth etjp, ezjne uqsas etjp 
<; arattb <;ana onhn <;yz_i n e 

146 · sur e t. <;: ynJes my1jzmilrbn. 

yrj p ,, elmeitjn c;an" <;jBerdj degen BiB!iamm, ertegjsjmen qorektendjrjljp 
keldj . 
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CJlblhm kemBrden BfirhnOJ.h uaqhttan Bastap Bykjl tertjncj period
thn ylken muzdanu epoxalarbna deijn <;erdjn, qaBattarw zertten ar
qashnda organika lhq dynienj n, damu <;Olhn anhqtap Bjldj; organikalhq 
dynienjn, oshlaica anhqtalqan damu <;Oih, adam salasbnan, <;er asthnan 
qazhlhp alhnOJan skeletterj (syiek ter ), quraldarh <;ana adam tjrcjlj
gjnjn Basqa da tyrlj qaldhqtarb <;ana sas a da tyrlj othlhmdardhn, rn;:i
ljmetterj adamnhl:J, <;<lndjkterden <;arathlotanhn typkjljktj etjp acbp 
Berdj. Adam Balashnhn, damuhnda cecucj rel en,Bektjkj BolathndhOJhn 
ezjnjn, "Maimhldhn, adam ota ainalu protsesjnde en,Bektjn, relj" degen 
en,Begjnde Engels anhqtadb. 

8rine mii.ndai protseske Bjrnece <;yz mhn <;hldar kerek Boloian. 
Bill <;enjnde Engels ,,Adam salasbnhn qolhnhn <;<lrdemjmen Bjrjn
cj kesektas pbcaq BO!bp chqqanqa ete Uzaq period kerek solqan BO
iu kerek, sii.l periodpen salbsthrOJ.anda Bjz Bjletjn tarixthq period ete 
az cama" 1 

Tertjncj period cegjndjlerjnjn paidalb qazhndhlarh mbnalar: kJr
pjcpen qfimhra endjrjsterjne ketetjn sazdar, qilrhlhsqa <;ana Chnb 
endjrjsjne ketetjn qii.mdar, valundar <;anagravller, izves tuftarb, tor[, 
kel <;ana Batpaq rudalarh . 

7. <;er tari Xhn hn assolut uzaqthotb. 
Geol ogianbn O! bl bm Boloianbna ne sar;, c;yz c;b l oiana Balsa da, c; e rdjr~ etkende

gjsjn tyzu c;enjnde, ol y lken-ylke n tasbsta rqa c;etj stj. 
Bjraq Bill aitb loian sezde rdj , sol tarixi protseske cbqqan uaqbt 

Salbstbrma x ro- mdselesj turasbnda da aituqa solmaidb. G e logi a O[bl bm b osb 
nologia men as- kezde c;er plas ta rbnbn s a I b st b rm a c;asta rbn anbqtaudbn 
solut xronolog ia, c;alp b metodtarbna tolbq c;etjlgen; Bjraq, c;er qasattarbnbn aB-

solut c;asbn, laqnl olardbn qilralularbna ketken uaqbttbn cama
Sbn c;ana c;er tarixbnbn ass o l u t ilzaqtboibn anbqtaudbn c;a lpb metodtarb salsa, 
olar sonO{b uaqbtqa deljn ddl an bq taloi an c;oq. 

Oeologi albq tarix tbn s e ljn u prinsip jnjn ezj, kesnese assolut ilzaqtbOJb myldem 
anbq cama B lma1tbn, organ ikalbq d y ni en jn damu etap ta rbna negjzdelgen soladb. 

<;:erdjn c;ana omn organ ikalbq dyn ie. jnjn geologia ele stetetjn kartinaSb sykj l 
tarixi-geol ::> gia lbq protsestjn orndalub y c j n or as an k e p u a q b t t b n kerek sol
oiandbO!bn myld em anbq ke rsetedj. 

Clrtyrlj geologia lb'l perlodtardaqb cegj ndjlerdjn qalbndbqtafbna, dislokatsialardbtl. 
damubna c;ana tau <;bnbstarbn bn metamorfizmjnjn da rec;esjne qarap, r:.e r emjrjnjn 
eskjrek eralarbnbn, ke ijng j eralarqa qaraoianda edaujr ilzaqbraq solqandarbn ke
remjz; uzaqtbO!b en kem soloian <;ana kainozoi erasb; ortalbq mezozoi erasb Budan 
edaujr ilzaq soloian: al, ekj paleozoi eras b mezozoldan da k ep ilzaq soloian sol u 
kerek. 

Endj arxe! men eozoi eralarb salsa, solardbrt ilzaqtboibnbn, sasqa eralardbn Bdrjnjn 
il zaq tbO!bnbn qosbndbSbnan sjrnece ese artbq solub bqtimal. Mjne, geologialbq 
tarixlbn osb kyngj seljnu prinsipte rjn e syienjp, Bill masele turasbnda sjz osbnb oia
na aita alambz,-· 

Degenmen, geologialbq c;bl esesjn assolut camamen am.qtau 
Erozianhn uzaq- m~selesjne. <;~n-c;aqtan c;aqbndauoia O!blbm kepten aq ar~k~t 
tbCJlbil anhqtau. etip keledJ. Biz monda sol metodtardbn en, sastblarbn keltJrJp 

keteljk. Kanion tarjzdj ezen alaptarbnbr~ quralu bnda eroz!a 
protsesjnjn aBsolut azaqtboibn anbqtau metodb, Amerikanbn Eri men Ontario 
kelderjn qoshp turatw Niagara ezenjndegj Niagara su qillamasbna qoldanblOJan 
edj (147-suret). Ylken sijktjkten qulaqan ::•1, Niagara su qolamasbmn sasqbcbn 
caibp qazbp, qulamanb yzdjksjz ke ijn cc:gjndjrumen keledj. Niagara su qulama~b 
paida soloiannan serj, Niagara ezenj ezjne iizbndboth 11 km,-ljk catqal qazbp aklb. 

, ) Eng e I s, c;:aratblbs dialektikasb. 
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Jstelgen 8aqi,Jaular01a qaraopnda, N1ag~ra su qiilam asb (bl_ sai1,u ez nasqbcbni.11 o 3 m <;erjn qazbp ketjp tilra tbn kerinedi; OSbOjan qarap al!;:J ca tqaldh qa zbp CbOJtt 
y'cjn, ooian 38 mbn c;bldal uaqbl kere k BO IOJandbOJb anhqtaloia!I . 

1 

~ 
·---=.:.::.::=...:....:::......:.=.__ __ ------~ 

147 - sure t. N iagara su qiil amasb. 

Cegjndjlerdj n. Ce g j n d j I rd j n q u r al u u a q b t t a r b n a neg jzdelgcn 
quralu uaqbthn assolut esepterge ta1~mp , sudan kerj <; alpbraq qortbndblar Cb-

anhqtau. 01arnoia soladb. Misa! b, Qbtaida OJh h:stjn qanca uaqbtl'1 qural-
qandu0Jbl1 anbqtauoia talap ctjlgen. Lestj quraitbn tozan q~ B attarb, qalbndbqtarb 
2 m nolhp, Mukden tenjregjndegj eskj zamandaO(h Qhtai imperatorlarhnhn mol al a
rhn BaShp <;a tadh; nUl ar nudan ~000 c;: i.. ldai niir1>n kemj lgen nolatbn . Olai solsa, 
qalbn.d1>0Jb sjr metrlj k !es cegjndilerjnjn qura lubna camasb 1000 <;hldai ua qbt 
kerek. Sonbmen, QbtaidaOJb qal1>n.db0Jb 200 m Jes qaBa ttari, , ezderjnjn. qnralularb 
ycjn 200 mbn. <;b ldai uaqbt kerel' qi,IOjan. So1101 esep - tek ete c; ui,q m::mdj 01ana 
carna; e itkeuj SOI10Jb l'ezde lestjn qar:i lu <;b ldamdbO/bl1bll kyctj ezgerjp taratb11db0J b 
anhqt <l lOJan . 

Eseptcudjn. 1 e n ta I b s a z d a r degenderdjn qur<mbna negj zdelgPn laOJb njr 
adjsjn keltjreljl! ; niJl sazda r mangj muz periodbndao;1> Gib muzdi,11 cetterjnde nol OJa n 
kelderdjn tysj nde palda Boloian Bolu kerek. 

Geolog de-Geer d j n c;ana nasqa zertteucjlerdjn ojkjrlerj no1bnca ;:irnjr nlent<i • 
(qumni,n r;uqa qaBatb men sazdon qa sati,nan quralqan Bj i <; bl jcjnde quralo an; onbn 
qc1m qanat b c;azdbt1 kynj, mangj muzdbn kep erjgen penodi,nda c kken; qbsthn kynj 
typke, c;azda cegjp ylgjre almaOjan. sazdb lai OJ<llla tys jp tiiroia n. (aZOJh c;ana qbsqb
qasattardbn osblai kezek tysjp r;a tul arb, sol cegjndj <;bnhS!bn qanca u?qi,ttbn jcjnde 
quraloiandbOJbn ani,qtauqa mymkjndjk seredj; laOJni, su!, misa lh, Osb kyndegj aoiac
lbn c;asbn Bjlu ycjn, onbn <;bldbq saqina larbn sanaitbn siaqtr, c;o lmen anbq taladb. 

Eskj za mannhn c;oiblbp ketken kel j qa!di,roian c;ana Li xvm qalasb c;a nbnd:i Okea'1-
11bn <; aqalbq c;a rbnda taBh lOJ <: n k e Im e rg e 1 j n j n quralu uaqbtbn anhqtauoia prof. 
Bog o I u Bo v qoldano1an adj stjn de qbzi,qtbl hOJb Budan kem emes (148-suret). Bu! 
mergeldjq jcjnde aoiactbn cjrjgen c;apbCaqtarbnbn qa3atcalarb noladh. <;:aphraqtardhn 
oshndai <;i bndblarb, munda, ;)rine olardbn kep tys t' tjn kerjnde, iaOJni kyzgj periodtar 
da paida solotan. Sonhtnen osb qanatcalardbn san1>na qarap osbnda1 k I men:;eljnjn 
3 m q1l1>ndhOJ.bt~bn quralub ycjn qanca uaqbttbn kerek solatbndbOJbn anhqtauoia so· 
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ladb. arsjr metr qalbn.dbqtaqb c;apbraq qasatcalarbnhn. sanh 2000-n~n kem solrn ai d1>; 
·aJo sol sa, onhn. qura lubna 2000 <;bldal uaqbt kerek soloian; l1xvm kel cegjndjlerj
~ii< 5 m-ljk qaibndboibnbn. quralubna ne s;irj 10 mb1i, <;blda! uaabt ketken. 

\. 

148-s u;: e i. Lixvin qalasb <;amnda Oka <;aotashnbn acbl Olar: .;erlerjndegj .liti1 mer
geljnjn. qasattarb (gorizontal ct1ixovka - merge!). 

Sonbmen Lixvin ke lj kemjne 10 mbn <;bl tjrcjljk etken. Bui a;ada mbnanb da 
eskertj p l\e tke n paidasbz emes: xristi an djnj tek c;erdjn c;asb qana e mes, sykj l dlem
nj1i, c;asb da 71/2 p1bn. <; bl camasbndai dep soqadb. 

::lonOJb <;bldardhn. jcjnde zattbn, radio a kt iv t j k a a z b
Min eraldardbn, 1 uh n a negjzdel ge n myldem <;an.a metod chqtb; Hui metodtb sjl jm

radioaktivtjk Bil- pazda rdbn lrns j en d;iJ metod dep esep teidj . Bui metodtbn negjzj 
ZblU m etodb. mbnada. 

Rad 1oakt ivtjk qfisblbspen sjz f1zika men ximia kurstarbllan 
tanbSSbz; sondbqtan sjz mu11da rad1oakt iv tjk p rotsester lj1~ keis jr 

negjzgj momentferjn OJilna eske tysjrjp ketemjz. <;: aratblbs denelerjn quraithn atom
dardb n, or, c;ana terjs zarndtaloia11 B ~lcekterden, iaqni protondar men elekt rondardan 
qura loia n Belcekter, la0] n1 pro to n d a r men e I e kt o n d a rd a 11 qaralo1an 
sistemalar ekendjgj s elg jlj. Ol ar ke rjnBestei usaq kyn sistema larb q u ro1andai Boladb 
c;ana nequ rlbm ol ardan qa ral atbn elementtet aubr 130Jsa, soo1urlbm ol sistema lar da 
kyrdelj Boladb. 

U r an men tor i siaqtb aubr e!ementterdjn atomdarbnbn qurblbstafb, e te k rdelj 
Boladb: Bii lar turaqsbz Bo!adb c;ana radioakt1vtjk Bi1Zbl u degenge ete aeijm keiedj; 
BUI s fizbl uda olard hn gaz t;njzdj g e Ii atbp CbO!bP turad b. Mu nbn n;i tic;esjnde uran 
men toridbll. atomdarb qa ita qUrblbsadb da, olar c;enjlj rek clementterge ainaladb. Ra
dioakt1vt1k protses y nemj Bjr qalbptb c;jgermen Bol bp tarad b; tempe ratu ra me n sasu 
kycj njn bq pal b, camasb, munb ezgerte almaitb n BOl sa kerek. 

<;:er qaBbCJlbndaO[b mineraldardb1i, a;i rj de radioak tivtj Boladb dep satbl ai tuoia ne
g jz sar; Bjraq, i;:oota rbda aitqa nbmbzdai. radioaktivtjl jgjnjn. d ;irei;:esj erekce ylken BO
latbndar ;i1gj aitblo1an aubr elementte r. _ 

Uran men toridbn Biizblub ete Batau s oladb c;ana n;itii;:esjnde Bjrnece ty rl enu 
lerden kei jn, qorqasbn men gaz t;i rj zdj geli qurbl adb. Sondbqtan, neqarlbm jcjnde 
uranb Bar mineral (ne tau t;hnbsb) es l'i Bol sa, solO] urlbm onda aqtbq 13uzblt1db11, 
produktb da, iaOjni qoroiasbn da ke p Boladb. 

J cjnde uran b Bar mineraldbn c;asbn anbqtau ycjn q or oi as b n q at 11 as b deitjndj, 
ia01ni qorotasbn men uran arasbndao1b qa tnastb jzdeidj~ neoiurlbm Bill qatnas kep 
cama Bolsa, solqurlbm mineral da qart Boladb. Urannbn BilZblub men qoro1asbnnbn 
qura!ub ezjne Btdek geologia lbq xronometr si aqtb ke rjnedj. 

<;:er qalbndbqtarbnda urandb mineraldardb11 Bar Bolub, BUI metodpen sol tau 
o<; bn&'hnbn. c;asbn keregjnce ddl anb(]tauora, iaqni geologiada aBsolu t <; bl eseBj n 
qoldanuoia mymkjndjk Beredj. 

artne, mlneraldardbn radioaktivtjk BliZblubna negjzdelgen aasoluttjk xronolo
g ta metodtarbn, tek, jcjnde ;ilgj atalqan tnineraldar taz a kyijnde kezdesetjn tau 
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· ~bnbsta{bna qana qoldanuqa soladb. Milndailarqa magmalhq c;aratbl bstb t;:bnbstar 
\:atadb. 

Radioaktivtjk metodtar, c;alpb alqanda, geologi albq protsesterdjn, tete' e5tjgjne 
s::iikes keletjn n<iti<;eler seredj; asso.:ut <;bl esesjnjn. Biil ::idjsj sasqa ;:idjsterdjn. 
e::irjnen de senjmdj adj s dep esepteuge tura keledj. 

Temende, ejz, keisjr geologialbq periodtardbll. eskjlj gjn ksrsetetjn kjckene 
OJana taslitsanb keltjrjp otbrmbz; sal taslitsa radioaktivtjk suzblu metodbmen 
eseptelgen. 

Geo l o g i a I b q period tar <;.:astarb mhn, <;bl esesjmen 
.M;:i n.gj miiz periodb • . . • • . •• · • • • • • • . • • . . · . . . . . 960 
Ycjncj (pliotsen) periodb • • • • • • • • • • . 1560 

• (miotsen) ,, . • • • • • • . . . . • • • • • • • • • . . 6100 
Karnonnbrt c;o0Jar0[b seljwj (tas kemjr periodb). . • • . • • • • • . 137000 
Silur . . . . . • . • • • • . • • • • . • • • • • . • • 242000 
Temengj kemBr . • . . . • • • . • . . . . • . • • • • • 600000 
<;:erdjn. c;alpb <;ash milliardtaOJan <;hldarmen esepteledj. 
Djnnjn. c;erdjn c;as&n anhqtauh salamn. Bbldbrla c.1anh siaq t1>; ol anhqtau ecsjr 

-n;:irsege negjzdelmegen c;ana hxtima!dhOJb sjzdjn planeta ,,ye kittjn" ystjnde tar 
ne tassaqanhn ystjnde tar deg.on sandhraqthn hxtimaldbOJbnan arthq emes. 

8. Tarixi -geologialbq pro.tsesjn negjzgj seBepterj turasbndaot b 
gi potezalar. 

Geologia c;er qas&Ofbllbn, ynemj qozqalbp turqandbOJbll talassbz 
Tau qilralUbllbll. d0le!deitjn kep fakthlar c;inadb: osb qozOJalbstar sykjl c;er ta

Bjrjncj teorialarb. riXb soib materikter men tenj zderdj11 om aubstbrbp tam, olar-
db11, konturlarbnb11, ezgerjlujne c;ana ylken-ylken tau 0Blbstarb

nb11 qaralubna sesep soldb. 8rine, tek fakttardb sipattap qoiumen qanaqattansai, 
<> lardb tysindjruge de talap etetjn OJblhm, ez aldbna OSh ;:i idjk qiiBhlbstardbn 
sesepterj turasbndaOJb m;:iselelerdj de qoiu kerek edj. 

Bal kurstbn, kjrjsujnde aitblOJandardan sjz, tau <;bnbstarhmn c;aratblbstan. 
-<;enj nde XlX-qasbrdb11 sas kezjnd~ ekj a0Jbmm n, iaoi ni vulkanister men neptunister
dj11 talastarhn sjlemjz. 8zderjnjn tau <;bnbstarhnh11, <;aratblbsh turasbndaOJ.h kez qa
rastarbnda sal ekj teorianbn ekeuj de, c;er setjnjn ezgerjlu sesepterj <;;aiblldaOJb 
t;alpb tysj11jkterden ChOJhP tiirOJan XV 11-qasbrda aq Ital ia sj ljmpazh Steno qol
<laoian vn!kanizm gipotezasb soib11ca, tau quralu protsesterj vulkandbq kyct erdj 11 
;:ireketterjnen, iaO[ni c;er qashqbnbn plastarbn keterjp c;ana sbnd1>rbp tarathn 
lavalardhn, su sularhnhn, c;ana gazdardhn kerneujnen soloian deidj. 

Neptunizmge negjz salOJan-geolog Vern e r; neptunizm c;er c;yzjnjn quralubnda, 
tcr tjzdjn, Biizu c;ana qurau areketterjnjn ma11,bZb sasbm soladb dep yireredj. Vul
ka ndbq qusblbstardb neptunister kezdei soq n;:irse dep sjlgen, vulkan qiisularbn olar c;er 
jcjndegj kykjrttjn ne tas kemjrdjn ezdjgjnen c;anbp ketulerj dep tys jndjrgen. 

Vulkanister men neptunisterdjn qalai salsa, solai c;alpblandbro[an az0Jantai 
pakttarqa syiengen c;asaih kez qarastarh, keijn geologia c;inaqan uaqbltardhn. ylken 

.zapasb men kezdeskende tas-talqan soldb. 
<;:er tektonikasbnhn negjzgj srnepterj turasbndaOJb kelesj gipotezalardbn CbO(Ub, 

•Bykjl c;er carbnda solatbn· kep g-eologialbq protscsterdj muqiatbraq zerttep, olarqa 
·<;aqsh analiz seru jsterjne negjzdeljp otbradh. <;.:er qasbqhnda s olbp t uratbn ptotses
terge othlbm c;olhmen analiz c;asa u c;olhna geologianbn, Lai e 11 ensegj c;arhqqa 
.Chqqannan keijn tyskenjn sjz Bjlemjz; sul ensektjn CbOJUh n;:itic;esjnde, tekqana 
vulkanister men neptunisterdjn gi potezalarh em es, Ki u vie n j n geologialbq katas
torfalar \:enjndegj teoriasbnbn da tas-talqanb cbqth: siil teoria sislianbn. dynienj qiidai 
<;arattb c;ana Bykjl dynienj topan sub sasth degen ertegjsjmen lhO!hZ Bailamstb edj. 

Bjraq, tau quralu men tarixi gcologialbq protsestjn mexanizmj c;enjndegj teoria
Jar, sonqb uaqhtqa deijn c.:er carbnb11, kyrdelj emjrjn qai c;aqbnan da tolhq tysjndjre 
al atbndai darec;ege keterjle alqan <;oq. <;:er emjrjnjn c;alpb komplektjsjnen sjr qiiBb
lbstb, ne solmasa ejrnece qiiBhlbstardb11, gruppashn seljp albp, c;er qaBbCJi hnhn damub 
turasbuda osb kyngj teorialardb ChOJarucblar, ezderj iisbnOJan tysjndjrmelerge 
kyrdt>Jj geologialbq protsesterdjn s;:irjne de <;atqbzqblarb keledj; dilrbsbnda , sul 
ge~ogtali.q protsester tolbO!bnan olardbn, te9rialbq sxemalarbna c;atpaitbn soladh. 
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UeologialbQ protsestjn. mexanizmjn ~y geljmen albp tysjndjruge 'tbrbsatbll gipo
i eza lardbn jcjnde, k y ni kecege d e ijn k e pcjljktjn qolda01anb q b s u n e k on t .r a k
s i a I b q g i pot e z a Bol atbn BUI gipotezan bn osb kynue negjzj ned;:iujr q oBai<;b p 
q aldb. 

QbSU g i
potezaSb. 

Tau qatparlarbnbn qurblubna seBep BOIOJan kycterdjn BaOJbttarb 
go r l z on ta I (ne tangens ial) BolOJ andbOJbnbn tau qfirblbsbn 
zerttegen kezde anbQ ke rjnetjndjgjn Bjz Bilfbnnan Bjlemjz. 
Munb, k ontraksia lbq teorianb cboJarucblardbn Bjrj Z u s s 

taldap iertteg c: n c;ana onb s jzge Bi1rbnnan Belg jlj tau tjzBekterj qur1>lbsbnbn as
s imm etr ialbOJb du rbstaid h. 

<;: e r qaBbO\b qatp~rlamnbn ornalasulafbn t<><;riBe c;olbmen Do B r e men F av r 
d egen fra nsuz Bjl jmpazdarb modelderde ke rse tken. T;ic; riBege sazdbn. gorizonta! 
qaBattarbnbn pa kette rj a lbnbp tiir01an; ol a rdb By ijrlerjnen tangensial kycpen qbsqan; 
sonda qaBatta r serialarbnda c;e r lj3Battarbnbn. qatparbna e te uqsa itbn qatparlar 
paida Bolbp turoian. Tau <;bnbstarbn tyrl endjrjp turatbn dinamometamorfizm da 
s ul t;bf.b tardb'l. syijrlerjnen ylken k ycte r QbSbp turatbndbO[bll kersetedj. Kontrak
s ia lbq gipotezanb c;aqtaucblardbtl, pjkjrlerj BO IOJanca qatparlardbr~ tangensial kycter
dj n ;iser! erjmen qura lubna c;e r iadrosbnbt~ qbsblub (kontraksiasb) seBep soloian. 

Geolog Ge i m, <3 1pj men Jura taularbnbn keterjluj ycjn, c;er carb keiemjnjn 
qandai camaoia kemuj k erek ekenjn eseptegen . Jura tau larb c;enjnde, G e im, ol ardbn. 
q atparl arbn tyzetse, ol tau lardbn osb kyngj audanbnbtl, enj 5 km camasbndai uza
::atbndbOJbn anbqtao1an. dlpj niti, qura lubnda c;er Betjnjn Qbsqantb, ne k e pcjljk aita
tbndai, aBsolut tartblub, sol G e imnjt\ esesj BOibnca 130 km Bolopn. 

Budan ke lj p, <31pj men lura taularhnbn. qurbhtb y cjn, c;er radiu sbnbn · qanca 
• q bsqarn kerektjgj turasbllda qortblldb CbOJ3WOJa Boladb. 

Bill Qbsqaru 57 k m-ge, iaOJn i c;er radiusbnbn 0,009-hna ten. ksrjnedj. 
Ko ntraks ialbq teo rianb c;aqtaucblar c;er carb iadrosbnbn Qbsblubna onbn Bjrtelep 

s ubnub seBe p BO IOJan dep esepteledj; sul subnu, c;crdj1i, ez <;blubn ara lhq ke
n jstjkke s<>u le CbOJaru arqblb Berujnen soladb de idj. B jraq, c;er kelemjnjn soncalbq yl
k en Qbsqarubn tysjndjru y c; n, onbil, Baia u sub n ub tjptj de c;e tkjljksjz degen qarsh 
p jkjrrer de CbQtb; osb pjkj rl e rd en ez g ipotezasbn qorOJa u maq satbmeu, kont raksiillbq 
g ipotezanb c;aqrnucblar dlgj QbSbludi, n 1rnsqa seBepterj n de k e rsetetjn BOldb. BUI 
s esepterge ol a r e n aldbmen vulkan qusularb kezjnde c;e r jcjnen CbOJ.a rblbp tastalqan 
c;a na OSb ky nde de CbOJarblbp turatbn vulkandbQ prodLtkttardb, sonbn jcjnde g azdar 
men su Bulafbn c;a tQhzadb. 

Munbn ystjne, c; e r k e lemjnjn kj cj reiujn olar, tenjz sularbmn keterjlulerj se
Beptj , c;erdjn Baidu amala tbndbOJbnan Bola1b d e p esepte idj. Tenjz sularbnbn k e terjluj 
c;e rdjn sub men jckj mag ma lbq massalarbn a i men kynnjn t artathOd bOJbnan solatb 
n bn Bjz Bjlemjz. O sL tartudbn ;:iserjmen satbsqa qarai ;ike tj let jn ke terj! u tolqbnda
r hmn massasb, c;e rdjn. setkelj k ainalbs bnan k eijn qalbp toradb. Munhn n;:it ic;esinde 
sil lar men <;er ca rhn bn sasqa massa sbnb n a ra,bnda y ikelu kycj BOlbp <>r daibm 
c;e rdjn ai nalubn s aiaula tbp taradb (D c; or d c; D arvi n t eoriasb). Sentrden atqbc 
kycp en Ha ilanbs!b solatbn os b Baiaula udbn arq asbnd a, e lli psoid formalb c;ol, Bjrden 
Bjrge car t<>rjzdj formaO(a keledj; Bill c;e r iadrosb Betj njn kemujmen sailanbSlb sola
tlb: eitkenj ma-;salarb Bjr soloianda ellipsoidtb n Betj cardjkj nen ylken Bol.1db. 

G eotekton ika nbn BarlbQ kyrdelj protsesterj Basqa mom entterdj, misalb c;er qa
Bl>IJ!b men c; er j cj njn ximizmjn eseplce a lm astan tek tartu k ycj njn <>ser j men c;e r 
qaBbO{bnbn passiv tysujne 01a11a keltjru, tektonikalbq protsesterdjn Cbil kyrdeljljgjn 
a :bqtan- acbq c;aBaiblandbro1andbq B<;>l adb. Sondbq tan geo!ogtardbn BUI glpotezalbq 
sxe;nada CbOJbp, geotektonikalbQ protsesterdjn sudan kerj kenjrek konsessiasbn se
rnge umtblub ta BiOJi ndrse. Mu ndai umtblu - Veg en er d j n, kontinentaldbQ mas
:s1vterdjn goriz ontal c; an a vertlkal qozoialub turasbndaO(b Hil2-c; usbnOJan gipotezasb . 

Yegener gi ot _ 8_zjnjn g ipotezasbnb11, negj zjne Vegener materi~ter men te
zasb P e nJ zder o Blbstarbnda c;er qaBbOfbllbQ sostavb men qurblbSbllbll, <>r-

. tyrlj Bolbp keletjndjgjn a!qan. <;:erdjn, ;)rtyrlj punktjndegj tartu 
1{ycjn zertteu, sudbn tbO]bZdbOJbTibll, camalb Bolqandbqbna qaramastan, tartu kycjnj11, 
materikt e- rge qaraoianda okeandar OBlbsbnda kem solatbndhqbn kersettj. Blidan 
keljp, V ege ner, okeandardbn tysjn quraitbn c;erdjn qatth qaBbOJb, materikterdj qura
ti, n massalarqa qaraoianda~ a~ brbrag mi_! §§l!lardan quralqan de gen qortbndh <;boprqa,n. 
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Magmalbq tau \;bnbstarbn zertteudjn n;itic;e -jnde jcjnde 65 %-ten Mt1>q krem 
tothqi. solatbn, granlt si~q tb, sbsaqalb sa lmaqi, :2,5- ke te1l q b c q b I tau \;bnbstardbn, 
jcjndegj kr~mnezemj ~!,,-ten kem solatbn gass ro, saz;ilt siaqtb, 5bsaqalb salmaqb 3 ke 
ten n eg i z g j <;bnbstardan, , d;iujr .;enjl solatbndbqb kerjndj. Jcjnde kremni totbqI> 
450/.-ten kem Bolatbn .;ana temjr men sasqa ;irtyrlj aubr metaldarqa Bal BOlbp ke
Jetj~ . nndan da aubr ultra negjzgj <;bnbstar da BOladb. 

' Vegener okeandardbn tynj naz;ilttan, materikter negjzjnde granitter men olardbn_ 
s ilzblu produktterjnen qilraladb dep camalaidb. Milnbn dilrbstbqbn ol, tynj ternjrge 
sat aubr \;bnbstardan qnralqan okeandar ystjndegj ma_gnit e1jsj kerncujnjn materik
ter ystjndegjden artbq Bola!bndi.0Jbmen d;ileldeidj. Vegen rdjn oibnca .;er sj l
kjnu ;iserlerjnjn taralu <;bldamdbqbnhn sarlbq c;erde Bjrdei solmaltbndbOJ.b da dllrbs
taidb, Bill taraludbn Tbnbq okean oslbSbndaqb ylken <;bldamdbOfb, onbn saz;ilt <;b.
nbstarb jcjnde taralu <;bldamdbOJbna s;itkes keledj. 

Vegenerdjn pjkjrj BOihnca, aubr c;ana c;enjl magmalar aloiacqbda ;i rtyrlj Bolbp 
turoian. AuhrMaq keletjn negjzgj magmalardb c;enjl Bolathn QbCQbl magmalardbn 
qasattarb c;aubp c;atqan. 

Terendegen salbn magmanb!JSbBaqalb salmaqbnbn keBeietjndjgjnVegener, c;o01ari,, 
tnratbn ocaqtardan Cbqqan qiisbqtbn QbCQbl laval ar Beretjndjgjmen, y lken terendjkter
den Cbqqan qilsbqtbn negjzgj c;ana ultra negjzgj lava l, r Beretjndjgjme>n d;ileldeid}. 
<;er qaBbCJlbllbll x!mialbq negjzgj <; bllbstardan qnraloian qasbqcasbnbn Qbsqaca simai 
dep atalatbnbn (sililsiadan, kr~mnl c;ana magn!den), <;enjlj1ek QbCQbl qaBbqcashnhr. 
sial (silitsi men alumini 1 dep atalatbn bn Bjz Bjlemjz. 

Endj slaldjn mater ikter 011lbsbna c;inalbp, okean tyBjndegj cegjndjlerdjn astbnda 
sima qasattarbnbn c;ata tbn seBeBj ne? 

Miinb V egener Bbla1ca tysjndjredj. <;: er tarlxbnbn Bas kezjnde slal qaBb CJ!b c;er 
setjn c;aqa .qasat solbp qana c;aubp c;atqan; sialdjn ystjnde alqacqb, okeannbn > ui,. 
turOJ.an: sialdjn astb Bolsa, ol Balqbqan massa soloian Ai men kynnjn tartubnbn ;ise
rjmen, slmanbn salqbOJ.an massasbnda keterjlu tolqbndarb pa ida eolbp. si al qasbqcam. 
silzbp c;jserjp !ilrOJain. AubT solbp kelet1n negjzgj magmanbn ky tj aO}bndarbnba 
;iserlerjmen, onbn c;eke c;aypar tastarb, Bjrjnjn ys!Jne Birj CbOJbp yij ljp, Bjr massa
qa <;i1>Joian, Biil massa aqbrbnda Bjr bI<O[ai matenktjk massivtj-Bykj J c;erdj ne Pan-. 
geianh quroian; Biil clak c;aqpar !as siaqtamp tiHqbr ma gmanbn Betjnde qalqbp 
c;yrgen; c;er carhnbtl qa taiqan Baz;ilttbn ystjnde ~atqan Basqa orndarbnda calqbp oke
a.11 c;atqan. 

: Osb kyngj materikterdjn. s;irj de keijnrekte o b Pange!adan qnralqan; alqacta 
osbndal Pangelanhn B0Jc1311dbqbn d;i leldeu ycjn, Vegener osb kyngj materikterdjn 
fomalarbnda tan qalarlhqtal s;iikestjktjn BarlbOJbn kersetedj. OI<tvstjk Amerikanbrt 
tjk BUTbC!b ylken Sbnbq <;aOJalarbnbn A frlk anbn Ba!bS c;aO]alarhna s;ilkes keietjndjgj 
sondai, eger Bjrjn-Bjrjne c;aqbndatsa, olar tntas Bjr materiktjk massa qurar edj. Ba
dan da ke rj tan qalarhq n;irse-QbZbl tenjzdj n Cb ~bs c;ana satbs c;aoialarhnbn s;iikes
tjgj. Materikter setjnjn formalarbnda da oshnh Baiqauoia BOladb. 

Eger Bjz Eskj dynie men <;ana dynienj Bjr-sjrjne oimen c;aqbndatsaq, onda, 
ejz Kanada men Baltbq qalqandarbnbn. kemBrden silrbnOJb massivterjm en Grenlandia 
nhn Bjr-Bjrjmen tutasbp ketetjndjgjn keremjz. Gertsi n taul arbnbn c;aloiasb Soltys tjk 
Amerikanbn Apalac qatparlarhnan taBbladb: Ontystjk Afrikanbn qatparlb taularb
Buenos-Alres c;anbndaOJ.b ontystjk Amerlka taul 1rhnhn ~alqasb, Miindai d;il kelucjljk
tj kezdei soq n;irse dep aituqa Boimasa kerek. 

Bui s;iikestjktjn seBesjn Vegeaer, Pangelanbn. c;arblubnbn osb kynaj materikter
djn konturlarbna d;il keletjn sbZbqtardbn s01bmen solqanhnan deidj; OSb c;arbludbn 
n;ittc;esjnde osb kyngj kontlnent masslvter paida soloian (150-suret). Bel gjlj ej r 
kezde Pangeiada meridional c;arbq palda Bo!O]an; BUI c;arbqqa magmanbn keterjl u 
aqbndarb sesep Bolsa kerek, osb c;arbqtbn saldarbnan pa Ida BOIOJJn ekj c;aqpar tas, 
magma aqbndarbnbn aserjmen Ba!bsqa qarai bO!hSbp .OlbTbp, &jrjnen Bjrj albstai Ber
gen. 8zjnjn Balbsqa qaral qozoialubnda, Amerlka c;aqpar tasb aldbnOJb (Batbstaqb) ce
tjmen ylken kedergjge kiljkken; osbnbn natic;esjnde, onbn osb cetjnjn eolbnda Kor
dilierler men Andhlardbn qatparlarb palda BOIOJan. Al endj, artqb cetterj Bolsa, 
olar sozu c;ana «;brtu kycterjnjn hqpalbna tys_ip tarqan; osbnhn arqasbnda odan 
Grenlandia men Islandia massalarh Beljnjp ketken. 

Pangeianbt\ matertktjk caqpar tastardb ekvatorqa aidaCJ!an sentrden atqhc kyctjn,, 
;iserjmen soltystjk c;ana on.tystjli: seljkterge eeljnujmen Evrazla c;aqalarbna ~ubq ~er· 
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degj araldar gtrl;mdjsjnjn qaralubn da, Vegener materiktjk i;aqpar tastardbnosbflda.t • 
, <\OZO(albstarbn~n aoladb dep .ty jndjredj. Vegenerdi11 Olbnca, Q bZbl tenjzdj11 ylken 
g raa en men BJf SbZbQtbn BOtbnda r;a tatbn r;arbOfb da osbnctai qozqalbstardan paida 
noJqan; B~I .g~aaen, c; erdjn taO(b ajr c;arblatbn ornbn aelgilep, Afrika kontlnentjnjn 
CbO}bs eelJ gJDJ11 !lZbn no ibn qua lap ketedj. 

':'egener, materlkterdjn a!l l qozqalb•tarbn, r;er eetjndegj kelajr punkttardbn ge
ograf1albq qalbptarb t~r? lb ;irtyrlj ua4btta jstegen aaqblaulardb salbstbru arqblb da, 
tekserg!'..n eolqan. 8z1111n glpotezasbnbn diirbs ekendjgjn, ol Grenlandia r;aqalarhna 
<,;8Qbi:1 turatbn Saaln aralb endjgjnin 
.irtylJ nolup kersetjletjndjgjmen bspat
taqan eoldb. 1829-r;. men 1870-r;. anbq
ta lqanda, Bfil arald bn endjkterjnjn aibr
masb, onbn aatbsqa qarai 2, l" qozqa
lubna s;itkes aol<J!an: endj 1\:108-r; . orn
da lqan elceuler aoibnca ol aral a!ldan 
<i rj taO(b da 1,4" CblC1>0(anmbs. Sonhmen 
Vege nerdj11 pjkjrj aoJbnca orta eseppen 
a lqanda, Saa in aralb Cbl saibn Evropa
dan lI km albstap t!l ratbn aoladb. Bj
raq, Evropa men Amerikanbn ar11lb0Jbn 
;'.)rtyrlj uaqhtta elceuden cbqqan m<> lj 
metterdj salbitMO)anda, Amerlkan b11 
s at1>sqa qarat qozqa lbp t!l rat brtdb OJ b, 

-<> lgjndei an1>q aa1qalmaoian. M!lnb osb 
a rada eskerte ketu kerek. 

Vegenerdj1\ 'oih aoi bnca, Pangeia 
mezozoi erasbna de ijn ae lirrnei kelgen: 
olai sol a, Yndj r;ana Atl ant okeanda rb 
a rqblb sozblbp c;atatbn ;iidjk Gondvana 
matengj Bolqan dep esepteudj n r;ana 
qa roiaq r; rdjn ed;iujr ylken ucaskJ ia
rb osb kyngj okeandardhn astbna tysjp 
ketken deudjn kerektjgj aolmal qa-
1adb. 

150-s u re t. Vege nerce Pangelaa .. ~ 
aeljnuj. 

I - Evraztaqa negjz eolqan eeljk; 
2 - Afrikaoia negjz aoloian ueljk; 3,4-

Amenkaoia negjz eoloian eeljkter; 
5 - AntarktidaOJ b negjz aolqan ee
ljk; 6 - Avstraliaqa negjz aolO{a11 

aeljk. 

Materiktjn c;aq par ta stardhn gon zontal qozoial bstarbmen qatar, Vegenerdj n 
pj kjrj BOibnca, olardbn ezderj ystjnde c;yzjp r,y r en magmada n temen ty sjp ke
t ulerj de, c;ooiarb ks terjlulerj de aolbp turo1an. BUI epeirogen jk verttkal tolbqsu
ldr, materlktjk ma ssa lardbn ys tjne r; yk ty uden, nemese olardbn ystjndegj r;ykten so-
ap qalubnan aolbp ta roian. Misalb, miiz c;aabnh materi k mJ sasbn magmaqa Ba

t brb p c;jaeruj mym kjn; al endj , matenkterdjn ystinen kesek <;bnbstar tenjzge q!l
lap kecjp tursa, onda olardbn r;oO]arb ke terjl jp ke ulerj mymkjn edj. Matenktjk 
massalardbn, gidrostat1kalbq tepe-tendjktjil. B(izblLib men massalardbn onb qaita 
tyzuge !lmtblatbndbOJ.b nan aolatbn (izostazia teoriasb), osbndai BOlbp keljn qaitula
rbnan seBep Boloian deidj, 

But teorla qancama QbZbQlb Bola tursa da, geologia tari bndaqb fak tblard1>n 
BarlbOJb da ajrde1 00Jan kb ne Berme1dj. Bal. teoriaOJa ta la nbp, Bu rbnO!b geologtalbq 
epoxalardaOJb khmattardb11 Beljnulcrj men tenj 1degj r;;i ndjl, terd jn taralularb r;enjn
d egj m;ilimetterdjn ez ara sa1kestjrug<! qacan da Bolsa Bola aermeidj; all! teon a 
a1tqanda i, Pircne1 tyBegjnj n paleozoi qatpa rl arb men Saxaranbil. r;a lqasta rb, Ame
n ka j an taBblnn0Jan. Pangeia r;arblbp onbn c;ana c;aqpar tastarbnb n Bjr-sj rjnen ai
fb lbp ke tulerjne seaep aoloia n kycterdjn ne seaepten tek mezozoida oiana pa1da 
Bol0Jand b0Jb r;etkjljl tj d;ileldensegen. 

Qala ae rse, Pangeianbn sial massasbnbn Bjr c;aqpar tasqa yij ljp qura lu1>11bn 
ezJ de Vegene r g1potezasbnda r;etkjljktj s1pattalmaqan. .. 

Vegener gipotezasb, c;er qaBbO}b tektonikasbnb n damuh r;enjnde tar erjstj, 
mexanistjk kont raks1 a gipotez1sbna qarao1anda, e1sjz ken kontsepsia neredj . 
Bjraq, e:kjncj r;a0Jbnan, Bil l g1poteza llbn ezjnde de, 01dan CbOJaro1an tfa naqsbz <; er
.er kt:Jp, Bu i g1poteza , ny kjl geo!og1a tar ixh ao 1bndc10{b r;er qa bOjbnbn ete ke p 
yrlj qoz albstafbnbll. sarbn acbqtan-acbq, ezj alqan sxemaqa i,;atqbZ UO[a amtbla-
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db. <;:er carbnbn evoluts iasbnda onbn ximizmnj11 rnlj e tc kyctj aoladb; Vegener 
gipotezasb milnb da esepl(e almaidb. 

D 1
. . t • Osb aitblo1an so110]b momenttjn. rnanbZdblbO]bn Dc;oli gipotezasb 

c;o 1 gipo e actb. Osbnbrt aldbad<iO]b tarauda, Bjz c;er carb tjrcjlj gjnjn uzaq-
zasb. tbO]b tu ras bndaOfb qortbndblarmen tanbsb p keHjk; Bill qorthn-

dblar c;er qasbO] blldaO]b elementterdjn radio akti vtjk Bilzblularhna syienjp c;osalan
otan edj. Endj, Dc;o l1 gipotezasb Boii,nca, BUI pro tses te rdjn c;er qaBbO]b jcjnde so
lbp turatbn c;a na onbn tekto111kasbna ;;iser etetjn qilBblbstardao1b rnl j qandai Bo ladbi' 
mjne osh rn<iselege keleij l<. 

<;:er qaB bOfbllbil. qu rblbsbn zertte i keljp, Dc;0li, geologia tarixb soi bnda uaq bt
uaqbt r;er setjne Baz;i lt Iavasbnbn. ylken m,1ssalarb CbOJ!,p tura tbn .bO]bn anbqtaoian. 
M andai saz;iltthq c;asbndar lmliddaOJb Dekan ystj rtjnde, Soltystjk Amerikada, Ko
lumsi a ezenjnj n. Basse mjnde taO]b sasqa c;e rl erde kezdesedj. 

D;olidjn kersetuj BO ibnca, c;er qa BbO]bnbil. tektonikasbn sipattai tbn el< jncj nj r 
erek celjl( - c;er carbndaOJ.b tau tjz Bekterj njn okean c;aoialarbnda orn ala>atbndbOfb. 
Osbndal taulb saqina men Tbnbq okean qorcaloian, Girnalailar men lndokita1 taula
fb Yndj okeanbmen Bailanbstb sol o1an, taoib ta O]bl ar. 

Osb rnomentterdjn. B;i rj n sjr ty1jnge Bailanbstbru ycjn Dc;oli Vegenerdjn, ma 
terikter tura okean ia rdbn tysjnjn astbnJa plast1kalb, aubr negjzdj s az;ilt 
magmani,n. ystjnde qalqbp c;yretjn c;ana qhcqbl <;bnbstardan qaraloian c;cn.jl massa lar 
soladb degen pjkjqne taianadb. Materiktjk massalar men olardbn s az;i!t tesekterj n
de solbp tu ratbn radioaktiv BUZbiudbn natic;esj nde, c;er jcJnde saiaulbqpen yzdJk
sjz <;blblbq c;inalbp turadb. Mundat c;inalu, <isjrese CblUdb nacar etkj 7etjn materik · 
terdjn astbnda kep sol db. Osb c;inaludhn n<itic;esjnde granitte r men nasqa q1>cqbl 
<;bmstarO]a qaraoianda onai BalqbO]bC BOlbp ke letjn Baz;ilt mdssalafh Balqi Bas
taidb. O<i, Balqu kezjnde, Bazdlttardbn kelemderj 12% camasbnda esedj; munb11,. 
n<iti c;esj nde Baz::il t ma~sala rbnbn kep solbp c;er netjnde ke terjl jp CbOJularb mymkjn 
BO}adb. 

Bjraq, sonbmen qatar, okea ndardbn sazdlt tyBjnjn ternengj gorizonttarbmn. 
da Halqub mymkjn. Osbnbn arqasbnda saz;ilt tb qaBhq c; uqarbp qaladb. Bui c;er ca
rhnbn plas t1kalblbOJbl1 arttbradb, mCT nbll ~ al darbnan , ai men ky nnjn tartu larbnb1\ 
;}Serlerjmen, c;er qaB bOJbllbil. asthllda magmanbn ks terjlulerj men qaitbp turuiarb 
paida soladh. 

Tartuch cbraqtaro1a qarai qozoialhp tilratbn keterjlu tolqbndarb asa qbZbp nal 
qbOjan sawlt massJlarbn satbsqa qarai albp ketjp turadb: osbnbn arqasbnda ol 
massalar c;ailap m:iterikter astbnan CbOJa sastaidb. Okeandar ystjnde, ten.jz sub 
}cjnde Bolbp tu rat b n k on v e kt s i a arqasbnda, <; blu ChO]aru protsesj materiktegjge 
qaraoianda tezjrek solup !Uiatbndbqtan, tenjz tysjndegj asa qhZOJan magmal bq 
H'assalar Sllbnbp qalatbn solad b. Sonhmen, subnu sikl j Bastaladh; milnhmen sjrge 
c;er carhnhn plast1kalbO]b da kemidj, sul sikl saz;ilt qanbqtbn. qalhndbOJb qacan 
Bilrbl10Jb camasb na c;etkence sozbla Beredj. 

BRdan kei jn, qaitadan <;biblbq c;inalu peliodb sastaladh da, geologialbq sikl c;a
nada:n ercidj. <;:oOJarbda aitblqandat, salqu kezjnde Bazdlt!bt~ kblemj ylkeiedj de, 
Ol1b1' tbO[bZdbOfb kemidj. Sondbqtan saz;ilt negjzdjn Balq ie b kezjnde, onhn jcjne 
sara~ Balqitbn materiktjk mass1vter satbp ketedj de, okeandardbn de11.geilerj kete
rjledj. Tenjz tysjn qaraitbn c;uqarqan saz;ilt qashqtbn maibSllh, geosinklin;ildardbn 
qaralub c;ana ol rdbn jcjne tenjz cegjndjlerjnj1i. ceguj de osb periodta soladb. 

Al endj, sazalt pund 1menttjn subnub nastaloian stadiada, rnateriktjk c;aqpar 
tastar qalqbp CbOfbp, tenjz den1;ei jnen c;ooiarb keterjle Bastaidb. Okeandardbn. al
dboO!h periodta sozblO[an Bazdlt qaBbOfb, subnoian sazalttbn astaoib QbSblO]an (kjcj
reigen) massasb ycjn, asa ylken BOlbp ketedj. Geosinki m;ildar oBlbsbndaO]b okean
darJbl\ tyBj qatp~rlar qurai Bastaidb; aul qatparlar, ;isjrese, materiktjk c;;iqpar ta s
tardbl\ plast1kalbq cetterj n qhsa db. Cegjndj <;bnb ~tard b n qatparlarh quralOjatlda, 
olardb1' jcjne rnateriktj11 c;enjl granit magmalarb enjp ketjp tilradb; osb cegjndj 
<;bnbstardbn qatparlarb c;enjl mass iv quraidb; ShBaOJalb salmaOJb az Boloiandbqtan ~ 
Bill massiv qatpar]r, tau oBibSb BOlbp, Baz;:ilt magma ystjne qalqb p CbOJadb. Sonb
men, dislokatsi a1ardbn quralubn Dcoli B)' ijrljk sasu kycj nen (okeandanlb1t sazdlt 
tesegj njn tysujnen) Boldb deidj de, qatparlardbll tau BOihp keterjlu jn, c;en.jl qbrtbs 
massa lardb11, giJrostat1kal Gq tepe-ter\djk (i z o st a f i a) zan.dan, BOibnca qalqhp Cb-
O]t1bnat:1 noldb dep nj ledj. ,... 
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Tektonikal&q protsesterdf tysjnu jsJne D\olt gtpotezas&n&n c;anal&q kjrgjzgen· 
dj gj cys ;isjz; ol c; analbq-c;er rarbn&n sostav&na kjretjn zattardhn radioaktlvtjk- aii· 
Zblu momentj . Osb nbsbmen sii l g1poteza c;erdjn ydemelj subnu gipotezasbn&o, tar· 
lbOJ bn jske alrnai tastaidb. Degenmen, Dc;oll de, Pros lemanb <;aaai&I at&p ez gipo· 
tezas bnda aj r i;aq tb l b~ tan <;er ca rb c;ana c;eke alqanda, c;er qaBbOJb evolutsia5bnh1 
ete ky rdelJ protsester1ne antld1alektialbq sxe1'1'Jatiza tsia c;asauqa qut1>la almaoian. 

~.onbmen ajz.. tarixi-geolog1a lbq . ~rctsestjn negjzgj seeepterjn anhqtau jsjnde, 
Of&lm1 pJlqr, c;erdJn.. damu p~o tses terinJn earl1>q .1bndbsbn, ;:i Jj tolbq albp qarastbra 
aloian c;oq ekend1g1n k€re mJZ. Onbn ald bnda <ilJ de aolsa mbnadai mjndet tor: 
e11 aastbLtrb <;oOJarbda ata lbp ketl. en c;orbmaldardbn a;i rjn de OJblmi d;il anali zscn 
tekseru c;ana 0jb lb11'. i;ol bmen tekscqlgcn c;er carbn bn emj rj men damu zand&lbqtc1 · 
rbn JCJne .ala ketetJn ke11 c;a lp bl;i udaOJb, ol_'.1rdbn orbndarbn anbqtau. Bui mjndettj 
orb111tau, d1alekt1ka-materialtst1k metodpen qt· '.a ldan&p an&qtamaoian m;iselelerdj laq
!&rbp tas!ap c;aea1blandbru c;ana xematizats1amen ><yresjp, .;aratb lbS!b adam aal a
Sbna saoi&ndbru ycjn c;a rat&lbsqa a;q&n konkret analiz i;asa u ne.,.jzjmen tam.p 
me11geretjn kollektiv jsj njn qana qolbnan keledj . BUI mjndettj cecuge 8 ;irjAen de 
sotsialt stjk qooiam Ojblbm&mfl mymkjncjljgj kep. 

9. Geologialbq kartatar men profilder. 

Karta. Ge0Jogialbq ka rta degen ]{adjmgj topograf1albq karta aoladb; s u· 
Ojan tyrlj geologial&q tyzjljsterdjn, taralub, ola rdr, 11 c;a tu c;aoidai b 

c;ana geologial&q siemkada tapqan ajr qatar aasqa m;ilj metter SbZbJadb. 
Geolog1albq sisternadan c&qqan r;bnbstard&n taraJqan audan& ;i rqaiSbSb ez aldb

na, qalqaralbq kelj sjmmen Elelgjlengen arnaulb aoiaumen aoia ladb. Misalb, kem :i r
oia - qonur, tas k!:lmjr s i stemus ~ na - sarb, trias sistemas&na - ky1gjn, iura ststema. 
5bna - kbk, Bor sistemas&na - c;asbl tys mencjktel gen t. B. 

l\e iajr tyster aj rj ne sjrj c;aq&n soloiand&qta n, tysterrljll m;injn tysjndjruge r;a· 
n,&l&s, qata solmas ycj n geolog ial &q cegjndj lerd jn tysten s asqa ;irjp aelgjsj de 
nar: misa lb, kemar sistemasbn- Cm, silur - S, devon - D. Bui aelgjlerdjn. qalqara
lhq m;inj aar. 

Bjraq <;erdjn setjnde eskj lj gj qandai ekenjn d;il aitbp aolmait&n, magmalbq 
<;bnbs, ate esk j l<rista :dbq · slanets, taOJ& sasqalar tara loian ra iondarda petrografia-
1bq printsippen selgj jste letjndjgj este solub kerek: aasqaca a itqanda ta11 <;b nb<h
nbll tek ezj kersetjl ed j, onbtl. c;as& kersetjlmeidj. 

Top&raq. odan keijn m;in,gj milz d;iujrjndegJ men osb kyngj tunaa lar s-0.r bn
OJb eskjdegj tyzj ljsterdj zenteucjnjn. k&zjnen r;as &rbn&p tilratbn solqand&qtarJ, sat 
r;er Be tjlj k tfi1 1B~ l a rd b keanese kartaota 8almaidb. Biil c;ana t ertjncj tyzjJj»ter ycjn . 
airbqca karta soladb. 

BUI kjtapta SS;,R d&n Evropal &q c;ana Azial&q B&ljgjnjn geologiali.q kartas& 
aerjlgen (14\:J <;ana 151-suret). Munda olar sxema men onailat&lqan tyrde ke~ti_l
gen; o::lan keijn carttb norau aelgjnjn. orn&na tyrlj ctrixtar qoldanhlCJ!4a. B1zd1n 
kartam&Zdhll. masctaa& ete usaq s olOJandbqtan, muada tek qana geo!ogtah.q .sis!e-· 
malardbt1 taralub kersetjl gen. 

Geolog ialbq kartada ;irsjr <;ek e orndarda taralqan c;asandblardbn tek: q-0. na en 
r;ooiarOJ&larb kersetjluj mymkjn ekendjgj aidan-ac&q kerjnjp otM. 

Eger geologialbq karta tyrlj geologial&q tyzjljsterdjll c;er aetjn
Geologialhq pro- de taralu bn kersetetjn aolsa, profil <;er q~e&qhm~ _selgjlj BJ.r 

fil. eaOj bt ta verti kal geologialbq qfirblbsb c;eninen t ys1n1k aeredJ. 
l\1isa l yc jn ajzge geologia lbq kartadan aelgjlj, SSSR-d&n, Evro

palbq eeljgjn al&p, onb finl;indiadan Azov tenjzj ne de1jn c;arOjan dep qaral&q 
(1 52·suret). Tyrlj geolog ia!&q slstemaO[a c;atat&n c;er qalbnd bqtarb siinda da sjzdj.n 
geologialbq ka rtatnbzda aeigjlengen cartt& ael gjlermen eelgjlengen. Sonbm~n . BJZ 
gramttbq c;ana sasqaca esl<j kristaldbq tau <;&nhSb finl ;indiaaa c;ana Azov t e nJZJ~Jn 
c;aoias&nda c;erdj n aetjne CbO[bp <;a tat· m n, endj MC!skeu raionbada y lken terendJk
ke tysj p, Kurski qalasbnbn mana ibnda taOjb c;er aetjne c;aq&ndap c&qatbnbn kere
mjz. Bjzdjn eljm ,zdjn aarl&q terr itorias&ndaO[b Bfil qarap otbrOjan oipan c;e rge qa· 
eattamp cegjndj <;bnbs teselgen; aillar soiuz temtorias&n tenjz qaptap taroian kez· 
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deg] tyrlj geolog1alhq penodtarda pa1da noloia n; sol kezdc OS& 01partdar01a tenJ L 
tansalarh cegjp qaloian. Budan keijn munbt1 ystjn muz perlodh men qazjrgj uaq 1>t
taqb tunnalar c;apqa11, nu! proftldj11 unn soib ensjz c;olaq SbZbqpen kersetJlgen. 

Bjzdjn qardp othroian prof1ljmjzdc vcrltkal masctash, go ri zontal masctasbnan 
n]rncce ese ylkcn ekcndjgjn este ustau kerek. Munb Bb la1 jsteudj11 senesj plast
thn qalbndbOJb men kelneujn anbOJbraq , kernektjrek etuge t1>rbsqandb0Jbmhz. A qb
rbnda kcl jp, ,,kolonka • j"1eudj eskcrtcljk (1 54-suret), sul da selgjlj s jr punk t!aJib 
c;er qa BhOJbl1h11 ~olaq \O] formasbnda ke kjndcJ
gen vcrtikal c;aroian noladb. Kolonl«tnh sol ucas
kesjnjn jcjnjn cbn qurblbs1>11 ke rsetkendci ctjp 
te jste uge soladb, emese ona1 tyrde plasttdfdbn 
kezektesu sxemasbn jsteuge de soladb. Munda1 
kolonkam qaoiazOJ.a SbZbp, c;e rdjn qaaatbn cartth 
selgjlermen lrnrsetuge nolad1>. B raq keide kolon
·anb ezjnjn etetjn c;erjndegj tau <;hllbsbnan da 
jste1dj. <;er jcjn c;ete zertteu maqsatbmen kolon· 
kalb BLiTOJ.blau c;yrgizse, jcj qubs instrument tau 
c;1>nbs bnan ,,kern", Basqaca a•tqar: a, \bllbS oq
ta ucas1.>n BUTOJblap CbOJ.aradb (153-suret). Skn
<;inadan ,,kern" c1.>qamdbrt a·oasbnda ete d~l ko
lonlrn jsteuge soladb . .Munbmen omn tai.: c;Ln1>
s1>n da kersetuge noladh c;ana zertteu ycjn \bllbS· 
t1>11, onrazctsterjn de aluOJ.a soladb. 

Geolo::ialbq karta, profil ana kolonkanbJl 
qancama ylken praktikalbq 
manhZb nar ekenjn i;oOJ.arbda 
aitqa nnan keruge noladh. 
Geologthn Bu i kernektj gra
f1ka lhq c;Dmbsli- c;er jcjnjn qo
rblbs matenalb slaqti:, paidal b 
qazi,ndblardbn taralubmen 
Bu ilanbstb m;iselelerdj tyrl j 
c;a0J.1>nan achq kersetedj. 

Keisjr ucaske c;erlerdjn 
tasiop neme e qoldan acbluh 
c;etkjljksjz nol sa , onda 011bn 
jcjnjn ddl qu rblbsbn surqb
Jaumen sjluge soladh. Bur
OJblaudb te ren nemese taihZ 

153-suret. Kern. c;yrgjzuge Boladb; odan ke1jn 

9'"J61! Sa~ 
t'as KOrn.i'C. 
<J'0'). 61! suz 
'7 4' n,.,ta s 
Sth St:TZ 

\'.i,"'<Ol'otu< .. ~'' 
154-s u re t. Geologialt..q 

kolonka. 

qolmen 
ladb. 

geo logialbq zertteudegj siaqtb 
sur0Jb lau0J.a nemese arnaulb mexarnk al1>q nOr0J.1>lau stanogjmen jsteuge BO-

\,oOJ.arbda a itblqan zertteu t;isjljmen qatar, sonoib <;bldarda geofizikaluq meto
dbmen zertteu kep taralbp otbr. Munda tau \bllbstarb men pa ida lb qazbndblard1>11 
sipattarbn BLiTOJ blamai Bjlu ycj n c;er qaBbOJ.bnhn mineral denel erjnjn tyrlj f1z1kalbq 
qasi etjn paida lanadb. Bui metodt bn njreuj: elektr e rj stj saqblau OJ.a syienedj; ooian 
<;er astbndaOJb tau <;bnbstarb men mi ncra lda r ;iser kerse tedj (elekt r men zertteu). 
Ekjncj magnit tjldj11 turu qalpbna negjzdelgen; ooian magnit qasletj Bar temj r 
ruda ;iscr jste!dj (rnagnitmetrljk t<'lsjl ). Kurskidj 11 magn!t anomal1asb dep ;i talatbn 
ylken temjr rudasbllbrt zapasbn sovet s jlj mpazdarb osb sonOJ.b a1t bl0J.all t;isjlmen 
zerttegen. 

G ravimctrljk t;isj l:nen zerttegende, erekce sezgjc tara zb c;ana malatnik arqhlb 
salmaqlbrt ezgerujn saqhlaidb; nuqan <;er astbndaOJ.b aubr massa ;iser jsteidj. 

Geofiztka lbq me todp n zerttegende CbOJ.l n da az CbO{adb, c;Ombs ta tez jstele
dj . Bjzdjn SoiuZdbJ\ qa zbndb sa!lbOJ.bll ze rttegende geofJzikalbq metod ken, t; rdc 
qoldamladi:,. 
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