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Geologia men mineralogianbg mindetteri.

Geologia—grek sezi, gazagca magbnasb ger gblbmb degen sez-
-anboibrag ajlganda: Bizdiq planetambzdbq sbrtbn gaptap turgan qat,
tb gaebgbn ogbjtobn gblbm.

Cerdiu yc qaebgb Bar atmospera, gidrospera gana litospera
(gattb gaBbqg). Geoloktiq zerttejtini osb songb gattb gaebqgb.

Geoiok litosperanbn, qurlbsbn, tav gbnbstarbnbq sostaebn, gana
gerdiq ii-ki—tbsgb prosesterin zerttejdi. Munbn ystine geolok geolo-
gia cekpeieriniy, tyrli eelgilerin gana gerdiq gaeattarbndaqb Burbngb
ganuvar men esimdikterdin, tasga ajnalgan galdbqtarbn tavbp, gerdiq
Burbno|b qalb, onb men Birge ondagb organika (tirlik) dynijesiniq
gandaj Bolanbn anbqtajdb.

Osb mindetterin orbndav yein geologia tyrli gardemci ponderge
syjenedi. 01 panderdi atap ajtganda: pa'eontologia—Burbnqgb gojbl-
gan gandikter dynijesin zerttejtln qblbm; garatblbsta-
gb litospera sostaebna Kiretin gimialbq gosblbstardb zerttejtin gblbm
gana petrograpia—mineraldardbqg tyrlice qgosbluvbnan pajda eolgan
galbn tav gbnbstarbn zerttejtin qgblbm.

Osb oquv kitaBi—geologianbqg ete—mete kerekti eki paninen qu-
Naladb; Biri minerologia, ekinci geologianbqg ezi.

Petrograpia gblbmbna kelsek, ol pan Bwui kitapta, tyrlice tav gb-
nbstarbn gasajtbn geologia prosesteri men Bajl nbstb tyrde qgana
ajtbladb. Palentologija tuvralb maglumat, gerdiqg gbrtbSbn sez gblatbn
geologia tarbjgbna arnalgan, kitaptbn, ycinci Beliminde (tarbjgb geolo-
giada) ajtbladb.

Geologlanm praktika geninde de, teoria geninde de Toani ylken;
Bui kynde geologianbqg ezi eolsbn, onbL geke taravlarb soi6en, en-
diris mt detterine ajrbgca nararbn avdarbp otbr.

Geologlja BiiiTi pger astobndagb pajdalb asbl zattardb taeuvqga par-
demdesedi; ol zattar. metal, otbn, qgimia enerli kasiBine pgana tyrli
qurlbsga kerek materialdar, gerdi eqdejtin meneraldar t.t.

Eldin Barlbq caruvacblbg aTiri ger astbnda gatgan mol ken eaj-
Ibgbna tbqbz Ba.jlanbstb.

Geologianbqg praktika gyzindegi Tanbrb asirese, sotsializira qurbp
gatgan, eizdin, elde ylken. Munan Bblaj Bizdiq sotslaldb caruvambz
meneral cijkl rallarbnbl, tyr—tyrin qattb kerek gbladb. Mine, son-



dbqgtan pariianbg XVI—siezi ken, zerttev auntbabnbly, ekplni ajrbgcar
kycejtilsin dedi.

KylH qgalbg caruvacblbgbn sotsialdb golga qgajta quruvdbqg orasan
zor gosparbnbn orbndaluvb, pajdalb ken zattarbn pajdalanuvqga ti>-
gbz Bajlanbstb. Osb cljki zat Bazasbnbn kep zettelmegendigi Birinco
Bes gbldbgta eizdin aldbmbzga ylken qgbjbncblbg tuvgbzdb, ol gbjbn-
Cblbg ekinci Bes gbldbgta da salmagbn gojgan gog.

Birinci Bes gbldbgta, osirese temir, tysti metal, kemir, munaj, ga-
nar slansa sbjaqtb zattar Cbgatbn kenderge kyc saluvga tuvra kele-
di. Bui iri gumbstbn gospardagb kelemi gazbr Bitip olbl. Osb vaqbt-
tbn icinde Burbngb eski kenderdi zerttev men gatar Bir sbpbra gaua
Pecor—kerTiil, Oral munajb, Tyje mojbndagb radbj, Qieinda apitit,.
Qara gumda kykirt, Qazaqgbstanda mbs sbjaqtb zattardbn kenderi
taBbldb.

Ekinci Bes gbldbgqga kelsek, ken zerttev gumbsb Bui davirde bu-
rbngbdan da gattbrag kycejyvi kerek. yjtkeni, ekinci Bes gbldbqgta
negizgi enerli kasipter ete—mete ilgeri espekci; olardb qor—zapas
gaojbnan tolbg gamtamasbz elyv kerek. Partianbn XV IlI—siezi ekinci
Bes gbldbqgta galbg caruvasbimn negizgi taravlarbna mbnadaj mindet-
ter cyktedi:

a) gara metallurgia geninde, 1937—abib keminen 22 milion
tonna cojbn qortblsbn;

B) tysti metallurgia geninde, Bes gbldbn icindegi qortblgan mbs
gorgasbn, wbrec, ainTin men sijrek kezdesetin asbl zattardbn mel-
ceri eldin Barlbg mugtagbn tolbg etej alatbn Bolsbn;

c) gimia kasisi mbqgtap ilgerilesin; galbq carnvasbnbn Barlbg ta-
raviarb tolbg gimialandbrblbp, el gorgav gumbsb nbgajtblsbn; paipb
gimia endiris enimi 280 purset soisen; ger endev zattarbnbn Barlbqg
tyrlerinin endirisi 10 ese essin—dedi. Bui gosparlardb orbndav ycin™,
ken zerttev gumbSbnbn mejlince mol qgargbn aluv kerektigi davsbz..
Geologia BiiiTi inginerlik gunibsga da kerek: kanal gazganda, plotb-
na (suv gbjnaiatbn orbmn) salganda, gerdi goldan suvarganda, tynel
(tav tesyv) gyrglzgende, taoib tagblarda geologia gblbmb kerek eoladb.

Osb ajtblgandardan geologianbn sotsializimnbn qgazirgi davirinde
gancalbq in Tanbrb earlbgb tysinikti. Endigi gerde, Bizdin elimizde-
gi sotsializimdb sanalb quruvcb—ar Bir azamattbn geologiadan maqi-
lumatb Boinvb kerek desek, asbrbp ajtgandbg Bolmajdb.

Ken zerttev gumbsbna paipb gurtcblbg Boibp gerdemdesyvi kerek.
Ken kezderin taecuv gumbsbna kepciliktin zejinin avdaruvga memle-
ket orbndarb, ajmaqg tanuvcblardb tyristerdi, esirese gastardb talaj ret
cagbrdb. Bui cagbruvdan kep netijge cbqgtb—Kenestin ken zerttev
gurtcblbgb Kenes elin eeden zerttep Bilyvge kep gerdemin tijgizdi.

Bui attanbsta kenes mekteelnin ormb ezgece Boinv kerek. Son-
dbqgtanda, Bizdin pendi ogbtganda istin praktika gagbna ajibqca
kenil gojuvga tuvra keledi.

Bui kitap, geologia men meneraologladan negizgi maqglumat Be-
re otbrbp, oquvcblarga gazgb seryvinderge cbqganda kerek Bolatbn.
ken izdevdip alippesi men mbqtap tanbsuvbna gerdemdesyvi kerek.
Bui pendi osblaj ogbtuv, g. Stalinnin .teqgnikege getilejik" degen ura-
nbn mektepte orbndav kyresine mbqgtb Bet albs eoladb.



Geologia ponderlnip teoria geninde de wuwbrbe ezgece. Munbp
maabzdb BOlatbn sBeBeBi—sol geologia men mineralogia gerdm qt»r-
tbSbn sondagb Burbngb gondikterdip galdbqgtarbn zerttep, Bizge ez-
ekti, ezeksiz garatblbstb tanuvqga, olardbp Biri men Birinip eajlanb-
sbn Bii/vge mymkindik Beredi.

Meselen, tarbjgbj geologia gerdin otken emirinip nece alvan qt>-
zbqg syvretterin koz aldbmbzqa elestetedi; surbnrup gerdip Kke,ipterin
syvrettejdi. Syjtip nece milloa gbldar Bojbndagb gerdip emir erisin
keryvge mymkindik Beredi. Sonb men evolutsia oquvbn doieldevge
kep material Beredi. Geologia Biliminsiz gerdegi emirdlp garaluvb,
onbL, esyvi, adamnbp gajdan cbquvbndaqb sBir talaj mapbzdb mosele-
ler ceciimes edi. Geologia mnn in Basqada talaj gbjbn prosieTtaiar-
<ib cecyvge gordem Beredi. Maselen: gerdip ezinip gajdan cbqgganb,
onbp sbrtgb gaBbgbnbp garaluvb, munan easqa ger qaeatbnbp icki
—sbrtgb pormalarbn blgbj ezgertip turatbn tarbjgbj—geologia pro-
sesteri men eajlanbstb negizgi seeepterin ajgbndav,—mine osbPbp
Bari geologia paninde ajtbladb.

Sonb men, geologia dynijenip garatbluvbna gblbm poibna syjen-
gen dialekiikalb— matei iallstik kez qaras gasavga ete kep material-
dar Beredi.

Geologladan algan tyrli paktblardbn Bari ,,ovlijecilikke", pgaipb
din gyzindegi kez qgarasga tup—tuvra gbjgac keledi. Mine sondbq-
tanda sotsializim ycin kyresip, dincildik sogbr senimge garsb turbp,
dynijeni ebn gblbm pgoie men tanuvqga kyresip otbrgan davirde ge-
ologia Biliminip idealogialbg mapbzb orasan zor.

O3b kyngi mineralogianbp mindeti de geologianbp mindetterine
sejkes gojbladb. Mineralogia kerekti mineraldardb taeuvga getekci
Bolailbg zapdardb acbp algannan kejin, mineraldardb qur syvrettev
gblbmb BOluvdan ezgerip, aldbna ete kep mapbzdb mindetterdi qo-
jbp otbr. 01 mindetteri mineraldardbp gimialbg qurlbSbn onbp gajdan
cbgganbn acuv. Sopgb kezderde mineralogia icinen geoqgimia degen
<ggpa Bir gblbm Beiinip Cbhqtb.

Geogimia O]blbTb, gimialbg elementterdip ger gaBbgbna taraluvb-
na Bajlanbstb, gana ger astbndagb gbzuv men qgbSbmga Bajlanbstb
sol tekterdip avbsuvb men ersili—qarsblb etnen aTaibnbp prosesin
zerttejdi. Osb golga tyskennen kejin, geogimia gimialbq elementter-
dip qalaj taralatbndbgbn, gana ger gaBbgbnbn Bir gerine kelip olardbp
galaj gosblatbndbgbP sBiiyv golbnda gbZbg—qbzbqg Boigaviar ajtadb.

Geologia Biliminip gbsqgaca osyv tarbjqgb.

Qaj Bilim Bolsada emirdin tegrljeesinen tuvadb, geologia da ger gazuv tav gumbsbnan
Cbggan 0||:1bT. Adamaqa tyrli met-ddar, mineraldar kerek; sosbn adam BaiaBb gerdin
sbrbn acbp, onb zerttevge cugbldanadb. Alaj 1a, adam ger qaBbgbnbn. eTirin Bsiiip
onb gblbm gyjesine salganbnca kep zamandar etken.

Tarbjgbj eski zamannan Bastap kylli orta gasbr Bojbnda adam gogamb ger, gana
ger Betindegi emir gaj nda Barbnca gaigan qgbjaldb, kejde tipti qgbjsbnb kelmejtin
tysinikti maldanbp kelgen. 01 kezde ger eetinin, ga'pb emlrinde ezgerilmeidl dep
sanagan; Bir nece Tbn, gbldarda deni/.derdin Bir gerden ekinci gerge avoavbna tipti
senBegen. Al gerden taBblatbn gendiktin tasq* ajnalgan tyrli syjekteri sbrtgb ga-
Bbrcagtarb Balbgtbn syvretterl gajdan pajda eolgandbgbn gbjsbnsbz gbSbr ojlar men



Maselen: Birevier—Bumi kersetilgenderdi—,,en, alqacgb satsiz garalgan gandikter*
degen; ekinciler smiar guldbzdbn aserinen tas Bolgan desken; ycinciler—deniz ge~
linln tav gi nbstarbna etken aserinen desip, gbsgasb ar kim ar tyrli gorep  kelgen >
Ras, Buiar men qgatar, grek gulenbg larbjgcbsb Gerodot (Bizdin zam> nbmbzdan V ga-
sbr Burbn), gana erte zamannbn ataqtb palsapacblb, galbmb Aristotil (Bizdin zama-
nbmbzdan IV oiasbr Buren) qurgaq ger men teniz Beiinig Bijiktiglnde azdap ezgeris.
Boladb degendi aj‘gan. Biraq, Biilardbn Bumi ojlarb, cbndbgga ganasbmdb kelgen men
gogargb qgasbr gbjal men bos ojlardbn tenizine Batbp, ger gajbndagb Bilimge gbl-
mbj negiz sala a‘'maqgan. Mundaj gblbm golbndagb nadandbqgtb, orta qgasbrda ebggan
gbrbstian cirkevleri, jeodaldar ystemdigi ycin mbqglap qoldadb. Sondbqgtan Bilim
ijeleri ezin g ganadan tapgan ganalbqgtarbn qalajda osb dinnin gbsbr—qgb aibna saj-
kestendiryvge tbrbstb. Bijik tavdbn Basbnda gatgan teniz gandikterinin qaBbreaqgtarb
Bir kezde qudaj adamzatga acuvianbp Kar Abibp ger gyzine suv gaptatbp giBeripti
(topan suvb), Bui sondagb gbrblgan gandlkterdin syjegi dep ingildin gbsbr eitegisi
men tysindirgen.

Eski zaman*men orta qgasbrda, ger tuvralb ajtblgan kej Bir Cbndbq pikirler
kapitalizm tanb atbp kele gatgan XVI qgasbrda qajtadan garbgga Cbgadb; yjtkeni,.
gas surguva ezinin carnvacbibg—sajasattbq mindetterin atgaruv golbnda garatblbs
tuvrasbnda gblbmga syjengen tysinikii kereksij Bastadb. Maselen, tyrli gagbnan
tygel maqglumatb Bar danbcpan, wmib syvretci, Leonardo—da—Birinci etken dynijede-
gi gandikterdln, esimdikteidin, qaldbqgtarbn, tav gbnbstarbn zerttej ke e, gerdin etken
emirinin tarbjgbn gajtadan tyzyvge Boladb dep, tasqa ajnalgan galdbgtardbn garatb-
Ibsbn durbs tysindirgen. Sonda' da, Bilim ijelerinin kepcilig) garatblbstb tekseryv de-
genge ti] ti Baspadb; emir men tanbspadb; tek kaeinette otbrbp ojlagan bos ojlarbna
syjenip, savdeg. rlik teoria gasaj Beredi, oiarbn dinnin goibna ijkemdev men Boldb~
Al endi XVIll—qasbrdan Bastap ger tuvrasbndagb Bilim ajrbgca sonb Belenge Cbqa-
db. Bui kezde Bupponningazqandarb garbqqga cbqgtb; Bmi B rinci ret geologia gasur-
lar Bojb Batpandap Basgan sogbr nambndb qurtuvqga Kirisedi; syjtip gerdin pizika-
Ibg—gaqrapia gaqdajlarb blgbj ezgerilip turadb degen pikirdi ajtadb. Bizdin eldegi
Lomonsop degen Bilim ijesi de gerd n gasalllrb tuvralb gazdb; Bulda etkendegi pgan-
dikterdin galdbqgtarbna, geologianin tyrli quBblbstarbna ete durbs pikirler Kkersetti.
Bui kisi geologia prosesterinin kezindegi quBblbstarbn zerttej kele, gerdin Burbngb
gajin Bilyvge Boladb dejdi. 01 pikird onbn artbnan Gutton kenitti. Bui ajtblgandar-
db, osb ekevinin artbnan anglia geologi—Lajal, Bulardan da keri nbgbZbraq dalelde-
di; ol tuvralb kejin ajtambz.

Sonda da, XVIll—qgasbrdbn ajagbnda, geologia geninde Birine—Bsiri yjlespejtin
eki garsb agbm Cbqtb: Biri ganar tav pgoibn quvattajtbndar (Bulkanister.J) Bui goldb
gaqtavcb agblcbnnbn Gutton dejtin galbmb. Ekincileri suv kycin gaqtajtbndar Nep-
tunister)?2. Munbn eastavcbsb Nemis galbmb Berner, £erdegi emir qalaj garstbladb,.
tav gbnbstarb gajdan pajda Bolllb degenge, Birinciler—ganar tav prosetetinen BoiOb
dep gavap Beredi. Al ekinciler—suvdan Boldb dep gavap Beredi. Sonb men ganar
tavcblar, kadimgi tunea gbnbstardbn ezin ganar tav Lvanbn (oHb alav) suvbqganb-
nan pajda Boladb dep Bir gbnbr ketse, al suv Kkycin gaqtajtbndar, eseBi tav gbnba-
tarbnbn Barlbgb suvda erlp gyredi, tavdbn Barbqgb sol eritindilerdin tunqgan otbr-
bndbsb dejdi. Bui eki tyrli Bilim ijelerinin arasbnda kepke dejin ete gbzuvlb kycti
ajtbs—tirtbs Boldb.

Syjtip gyrgende, XIX—qasbrdbn Basbnda geologia Biliminin esyvine Pransia
eiinig talanttb o[blbT ijesi Kmeenig acgan ganacbgtarb ete manbzdb Boldb. 01 et-
ken gandikterdin kep qaldbgtaran gbjnap aibp, onb zerttep, rettep  palentologia de-
gen pange negiz said . Syjtip gerdin tyrli gaBatbnda gatatbn gand kter syjegi tyrli—
ce Boladb degendi ajttb. Sonda Bmi Biliam Smittin *799—abib ajtqan pikirin dal etip
Bekitti. Sondbqgtan, sol qaldbqgtardb =zerttep, gerdin tyrli qgaBattarbnbn, gaj vagLlLtta
garalganb, iri men Birin salbsttrbp Bilyvge Boladb degen qortbndb cbqgarbldb.

gerdin ar tyrli gaBattarbndagb gandikterdin Biri men Biri uqgsas Bolmaj, Basqa
—Basqga Boinvbn, KumBe geologia apatbnan dep tysindirdi. Yjtkeni geMarb}abnbl,
kej Bir davirlerinde osb apattardbn saldarbnan kejde gandik, esimdik degender Bir
poia gogalbpta ketetindigi men daleldedi. Bui ingildin topan suvb degen teoriasbna
sajkes keledi. Kysenig Bui pgoibn onbn kej Bir cekirtteri ulgajttb, olar ar Bir ojran-
daluvdbqg (katastropa) artbnan, keremettin kyci men ger ystinde qajtadan gandikterr

Bulkan — eski Italia mipologlasbndagb ot qudajb.
3 N eptun— eski—Italia mipoldgiasbndagb teniz qudajb.



pajda Boladb desti. (gerdin tyrli gaeatbndagb gandikter syjeginin tyrli Boiunvb tuvra-
Ib gblbm poibna gajcb keletin mundaj kez qarastar, eertln kele Kkapitalizm gylden-
gen davirdcgi gblmbj Bilimderdin Bir gatar iri taebstarbnbn argasbnda, gol ala almaj,
iske aspaj galdb.

Esropa elinde ete tez gargbndap esken kapitalizm qgblbtnbnbn tyrli taravbna qgattb
tilek qojdb, BeseBi Burguazdar gblbmqga syjenip enerli kosip pen avbi carmnvacbib-
gbn erkendetpek Boldb. Son:, men XIX—qgasbrda surguaria gblbmbnbn gandanqga-
nbn eremiz. Tav gumbsbnbn gandanuvbn tilejtin enerli kosip argasbnda, geologia da
damuv poibna tysti. Osb men Bajlanbstb Lojeldbn Geologiam>n BastavbC negizi "de-
gen Belgili kitaBb Cbqgadb: onda gazuvcb ,ete eskilikti dynijedegi ger Betinin ez-
gerilyvi, osb ystimizdegl Boibp gatgqan qgazbrqgb seBepterden BOiadb dep, geologia
Bilimine gblmbj materialistik negiz saladb.

Lajaldbn (1—syvret) Btil eneegi geologia S

poibna tup—tuvra iri ienkeris gasajdb. Bui enBe- P i

ginde Lojol geologiansn gazbrgb quBblbstarbn P LES

zerttej kele, gerdiq Burbttgb galbn Bilyvge bo- o N9,

ladb, gana geologia gimblbstarbnbn keBi ete == A “?

eajav Boladb degendi ajttb. Ay A2 e
Lajoldbr, ajtuvbnca, ger garatblgal kep milioni ‘ﬁ'_'k’ e i A ,’

gbldar BOlgan. Budan gerdin ganca vagbttan Beri £ TN 81 <

garalganb tuvralb dinge syjenip ingildin ajtgan- =" A A

darb, apajgbn gbjsbgga Cbqgadb. Munanda Keri L - \

dinnin poibna orasan soqgb Bergen norse Dar- P iy \

Binniu 1*59— gbib cbqqgan teoriasb Boldb. DarBin A Bl 1)) 3 N

gajvan men esimdikterdin, evolutsia pgoib men
esetlnin doleldedi.

Bui eki eusekHL ezi garatblbsga tarbjgbj
kez Ben garavga mbqtb tirek Boldb. Al endi,
Burbngb gandikterdiq galdbqtarb tuvralb Bulardbn,
ajtgandarb,—sol gandikterdin turgan gaqdajbnbn.
ezgerilip turatbndbgbnan orgmika dynijeside
evolutsia pgoib men esip turadb; sondbqtan ger
garatblgannan Beri gondikter blgbj ezgerilip tura-
db; sonbii. ycin gerdin ar vagbttagb gaeattarbnan
tyrli galdbgtar taBbladb dep goqargb eki galbm mbqgtap ajtgan.

Lajal men DarBin eneekterlnin aseri geologia Bilimine mejlince ylken Boldb,
yjtsede, Lajaldbu etken kezdegi geologia quBblbstarbn blgbj osb kyngi men Bwui-
gbtpaj salbstbruvga Boladb dep avestengenine, gana quBblbstarbnbn Bari blgbj agb-
ron Boladb degenine, geoloktar erterekte aq kyman tuvgbZbp edi. Al endi, gazbrgb
geologia Lajaldbn, ol ajtganbnan aide qajda ilgeri ketti. Burbngbdaj ernes, ger gara-
tblgalb kep vaqgbt etkenine sensev gojbldb, gana gerdegi Boibp turatbn tyrli ezgeris
tek gana agbrbn evolutsia goib men qana Boibp tarmuj, revolutsia goib men de
Boibp turatbndbgbna gurttbn keJ1 getti.

Onan Beri XIX—aqasbrdbn. songb gartbsbnda Zusso, Og gana easqa gblbm ije-
leri tagb Bir gatar ete kerekti derekter gbjnastbrbp pgaipb qortbndb cbqgardb. Qazbr
Biz osb gunibstardbn argasbnda ,,gerdin qgalpb" blgbj yzdlksiz ezgerilip turatbnbn,
gerdin, kejpi Belgili Bir esyv satbsbna getkende Bir qalbptan tipti ezgece Basga Bir
galbpga kecetindigin ajgbn Bilemiz.

. Qat tanbjtbn adamnbii, ez ana tilindegi kernekti qbZbqtb kitaptardb gbzZbgbp
ogbganb sbjaqtb, qazbrgb geologianbn tagajbndagan ger gaBbgbndagb emirdin
raybna syjenip, tav gbnbstarbnbn qaBattarbn, gandikterdin galdbqtarbn zerttej otbrbp,
geoloktar qgazir ,,gerdin kyndelik wvib dapterin® eulgbtpaj tanbjdb.

gerdin kezindegi sbpatbn kersetetin tas eelgiler kep zatnan etkendikten kernes-
kilenip, Bolmasa ecip taza goqalbp ketsede, geoloktar Bar derekterge syjenip agbla-
ta eeredi. Mineraldardbn qgajdan Cbqgganbn, olardbn gasijetterin, gana mlneraldardan
garatblatbn tav gbnbstarbn Bilmej, geologianbn tasqa tysken pgpi gattarbn ajbruvqa
Bolmajdb. Ekinci gagbnan garaganda mineraldardb, pajdalb gbnbstardb izdegende,
osb mineral gbnbstardbn garatblbsbn, ger gaebgbnbn tarbjgb men, gana gerdin esyv
prosestarbnan gerdin tyrlice gaeat—qaeat Boinvb men BajlanbStbrgauda gana is ne-
tijgeli Boladb. Bblajca ajtganda, geologianb Biiyv ycin, mineralogianb Biiyv kerek.
Al mlneralozlanb Biiyv ycin, geologianb Biiyv kerek.

Bui Kkitaptan ogbjtbn saBagbmbzdbn Ba3bn mineralogianbn negizderin zerttevden
Bastajmbz.

1—syvret. Carlza Lojolanbn
portreti.



. MINERALOGIANbN NEOIZDER'!

1. Mineraldardbqg paipb sbpatb.

] Bizdin zerttevmizge keletin gerdip qgattb gaBbqgbnbp
d'g‘g']'e”r‘fri'e Bir Boligi jakij litposperanbn sastaeb ete qurandb
' Muinbg, gasajtbn tas gbnbstarb da
Bar; ekinip nirinde dalaogja cacbibp gajblbp ketetin granit, izeesnak,
gqumdaqgtar da Bar; al endi gerdip eetinde kep kezdesetin suvsblda-
gan qum, Bblgbldagan saz da Bar. Sajagatga cbgganda, ger gaebqgbn
qurajtbn materialdardbp nece tyri kolleksiasbn gbjnap aluvqga eoladb.
Bui materialdarpbp sostaebn anbgbraq teksersek, osb material-
dardb qurajtbn Bir nece garatblbs deneleri men tanbsambz. Moselen,
Tbrawbl tasb men tanbsa kele, onbag sansbz kep usaq gbltbravbg
tyjircikterden quralganbu eajgajmbz. 01 tyjircikterdi gbtbrag qarap
teksersek, kickene kristal Boibp cbgadb; Tunbn Belgili qgbjmbjalbq
sostaBb eoladb; ol sostaBb—keTir gbcgbldb kalsi ne kalsit dep ata-
ladb. Granit tasbnbp sostaBb munanda keri qurandb keledi. Granit
icinde tyrli pormada kezdesetin keartstbp moldir tvjircigi Bar, Buiar-
dbp tyri sur, Bolmasa keglldir tysti Boibp keledi; munan Basga gra-
nijttbn icinde al gbzbl, surgblt, Bolmasa sur tysti dala cpattarbnbp
tyjircikteride eoladb. Osblardbp icinde gara ne aq tysti sluda plas-
tinkasb da gbstbrblbp gyredi.
Osb zattardbn Bari de ger gaebgbndagb tyrli gimla prosestarb-
nan pajda Bolgan.
Azdb—kepti eelgili gimialbqg sostaebqurlhst
kelgen garatblbs reaksiasbtibp dr eir produktbsbti mineral dep atajdb.
Mineraldbp kesBi garatblbsta qattb kyjinde ucbrajdb. Bui mine-
raldaroja gagaqb ajtblgan kBarts, dala cpatb, slyvda, kalsit gatadb.
Birag gogarbdagb mineraldbp ne ekenine Bergen anbqtamambzqga
garatblbstbp suv, munaj. gana sijrek kezdesetin samorot sbnap sb-
Qala mineral dep garatblbstbp
gimialbq prosestarbnan pajda Bolgan tyrli gazdardb da atavga bo-
ladb; neselen, ganar tavib gerlerdegi gerdin garbgbnan cbgatbn Ke&-
mir gbcgblb ne kykirttl gazdar tagb Basqalar.
(g taebigb gaqdaida mineraldar Biri men Biri Biri-
TO?V gbnbSb gip gentektelip turadb. Bir biwa} gagdaj dserinen
egen ne. L . . . ;
eitisi men sostaeb azdb—kepii eir epkejlev Boibp
kelgen litosperanb qurajtbn Tinerallby kesirek gbjbndbsbn tav ab-
atajdb



Tav Cbnbstarbna mramor da, granit ta, qum da, qumdaqtar da
«jatadb. Eger, tav gbnbstarb welawibl sbjaqtb Bir tekti mineraldan
guralsa, onb gaj tav Qbtibstarbdep atajdb. Al, gran
nece milneraldardan quralatbn tav gbnbabn qurama tav fbribSb dep
atajdb.

=Adam tirciligine tav gbnbstarb men mineraldardb kep qgoldanadb.
Adamnbn pajdalanatbn tav gbnbstarbn pajdalb dep ataj-
db. Mundaj pajdalb gazbndblardb Biiyv ycin ger qaBbgbnbn, emiri
men, onb qurajtbn tav gbnbstarbn gaqgsb Biiyv kerek. Bui ycin mi-
neraldardbqgq qalaj pajda Boibp, Qqgalaj omir syretin zaqdarbn, gana
olardbq sbpatbn kersetetin gasijetterin Biyv Kerek.

Mmeraldar garatblbsta eki kyjde kezdesedi. Mine-

Kristaldb gana  raldar ekiniy, Birinde ajgbn gbrlb—qgbrlb pormada

raldar. Boibp kezdesedi, Tunb—knstal dep atajdb. Mose-

len, tavdbq suv tasb (qurbstal) ajgbn altb qbrlb ke-

lip, toeesi syjirlenip piramida eoladb. Al tas tavdardiki tekce por-
Taib kristal eoladb (2—syvret) taojb tagblar.

2—sygret. Tav suv tasb men tas tuz Kkristalb.

Al endi, qonbr temir tastb (temirdiq suv totbqb), eolmasa opal
kremnidbg suv totbqgb) ec vaqgbtta kristal Bolmajdb; soudbqgtan olar-
dt> amorp (qalbpsbz) mineraldar dep atajdb.

2. Kristaldb kyjdiq Sbpatb.

) Qaratblbs kristaldarb men en algac tanbsganda bu-
k;g'isrt]afati’pb lardbn Bari garatblbstbn queblmalb ojbnb qoj dep
Sbpatb. ojlagaribn men, Berirek tanbsa kele kristaldardbn ga-
sijetterinde, olardbn gasaluv prosesterinde turaqtb

©te tartipti zandblbqg Barlbojb Bilinedi; mine osblardbn, 3abibn Kkris-
stallograpia dejtin derees gblbm tekseredi. Bui arada Bir ajtatbn
aarse, mineraldbqg kristaldb kyji sbrtgb tyriniq gbrlb—qgbrlb Bolganb-



nan gana dep uquvga Bolmajdb. Ajta Berse, kristaldb denenin Sbrt-
gb gbrlb—qgbriblhgb onby en Bas qasijeti Boibp sanalmajdb. yjtkeni
mineraldar ezine qana qas sbrtgb kristaldbq porwbn “oqgaltsa da,
icki kristaldbg gasijetin ~ojmavbna eoladb.

Kristaldbg en Bas qgasijeti sbrtgb pormasbnda
ernes, icki gasijetinde BoOladb, Endi osb kristaldb deneler-
din icki qasijetteri men tanbsajbq.

) Eki plastinka alajbqg, siri—kristalsbz kedimgi cbnb,
lftr,:sbtfﬂdb; ekincisi—kristaldbn uzbn esi Bojb men kesip algan
qatbngfb_ gipis BOisbn. Plastinkalardbn eetine $uqa Baiavbr

gagbp, Betine gbzgan cbnb tajagcanbn wmcbn tijgize-
jik. Sonda gblblbg plastinkaga ©Ctip, tajagcanbn ajnalasbndaqb Baia-
vbr Bir sbpbra serge dejin ojblbp erijdi.

3 sygret. Kristaldb denenin Qblblbg etkizgictigine istegen tagirijee;
solda—cbnb, onda—gipis.

Nbnb6bnbn ystindegi '‘Baiavbr durbs dengelek pormada BoOibp
erijdi de, glpistin ystindegi elipis porTaib BoOibp sopajbp erijdi (3
sygret). Sonda cbnb plastinkastnda gblblbq Barlbq $agga eirdej Bir
galbpta taraganbn Kkere-
mizde, gipis plastinkasbna
tijgen gblblbg kristaldbn
keldeneninen keri urbnbna
garai tezirek taraganbn ke-
remiz. Sonbmen, kristal-
db denelerdiy £b1lb-
lbg etkizgict igiv 9b"
Iblbg taraluv Baq b-
tbnbn ezgeryvine
garaj avbsbp otbr a-
db. Kiristaldb denelerdin
gbzuv saldarbnan qalaj
kenyvin teksere kelgende,
Qblblbgtan KeuyvVv
koepisenti de “blblbg
taraluvbnbn Bagbtbna qga-

4—sygret. Tas tuzdbn tik Burbc pen tijisetin ?bw-  raJ ©zgetip turatbndboib
dasuv fatbqtbgb. acblqgan.




Krlstaldar Bulajca tyrli tarapga garaj ez-

Cbmdasuv gerilyvi kristaldbn tyri pelcekterinin iliktenip usta-

Kristaldb keBi tek eelgili Bir 9a-

zbgtbq pen qgana 9lk—9lk Boibp Belinedi. MwuHb Kristaldb denenin

fomdasuv qgasijeti dep atajdb. Maselen, tas tuzdbn tekce Kkristaldarb
tekce BOibp ketedi (4—sygrel).

Bui 9bmdasuvdb sluda kristalbnan 9aqsb Bajgavga Boladb. Slu-
da kristalbnbp kesegin qol men yksepiz, 9up—9uqga qalaqca Boibp
9ik—9igi men tek savdbrap Beiine galadb. ©r Bii mineraldardbn
9bmdasuvb ar tyrli dore”ede Boladb. Moselen: Berik 9bmdasgan Kkris-
taldb mineraldardbn sbngan 9eri tep—tegis 9alpaq BoilbpP kelse, osal
9bmdasqgan, ne kristalsbz mineraldardbn, sbnganb tegis Bolmajdb,
gapgavbqgtb kedir—eudbr Boladb.

Kristaldb gasijeti—olar
dbn qos savlelenip sbnuvb Boladz; Bwmi izBesti cpat
tbn Bir taravb—islandia cpatbnda ete 9aqsb Bajqala

db. Eger, 9bmdasuv 9igi

Qos sovleli
Sbnuv.

Bojbnea sbndbrgan islandia K
cpatbnbn  Sbnbgbn easpa

garbptbn ystine salsanbz

astbndagb qarbp qosarla- NS "

nbp Kkerinedi (5—sygret); M LT F o ©
Tunbn BeBeBi, Kkristaldbb m
eki tyrli Baoibtbnda, 9arbg- |SL5,I&'§|%RA| o
tbn quBbluv 9bldamdbgn rr T

Birdej Bolmagandbgbnan . ~SPATD

Boladb; sondbqtan 9arbq V) CPATD

eki eagbtta eki galbp pen ¢ It

sbnbp otbradb.

SoDb men, kristal- Er* OBt
dardbn 9arbgtbqg qa- nmvm

slleti de tyrli Ba-

qbtqa_ qaraj Byriice 5—sygret. Islandia cpatbnbu qgos sovleli
ezgerip otbradb. SbnuVb.

(“oqgarbdaqgb osb ajtgan-
dardbn Bari, kristaldbn kyji onbn Bektorialbg !) gasijetine Bajlanbstb,
degen gortbndbga keltiredi

_ Qasijetteri Bektorialdbg Boibp kelgen zattardb ani-
ga"‘;]r;'ziggggfobtb zotroptb (ala qasi:etti) zattar dep atajdb; kristalsbz

deneler. zattardb izotroptb (ten qasijetti) zattar dep atajdb.

Izotroptb dene gaj eaqbtqa qarasa da qasijetinin sol
Bir Taubron yzdiksiz saqtajdb; al aniztroptb dene qgasijetinin Kkenis-
tikke taraluv sbpatb ajnbmalb Boibp keledi.

Kristaldbn gandaj Belcekterin aibp erttesende, onbn en Kkickene
tyjirinen kristaldbn qasijeti kerinedi; 9ana kristaldbn osb Kkic-
kene eelcegindegl gasijet tutas kristaldardbn Bo]bna Birdt-j taralgan
gasijet Boladb. Sondbqtan, ar Bir kristaldb kenistikte Bir bnqgaj Ba.
qbt aibp, Bir tekti kickene kristaldardbn 9bjbndbSbnan 9asalgan dev..

J) Bektor dep eelgili sanb men Birge eelgili eagbtb da Bar catanb ajtadh.
11



ge Boladb. Bblajca ajtganda, anizotrop Kkyjindegi kristaldb deneler
sir tekti Boladb. Sondbqtan, Bmi ajtblojandardan kristaldbn ar tyrli
eagbtbnda or tyrli gasijeti eolsa, eagbtb gaz—aqatar (paralel) gatgan
kristaldardbg gasijetteri sol Bir magbnasbn saqtajdb degen qortbndb
Cbgaruvga Boladb. LLL |
Kep gaqtb kristaldardbpg or sir BeHn gagb dep atajdb.
n>ctutfturagtl- Eki Gacllbu, tyjsken  sbZbgbn gbrb dejdi. Kep gaq
Ibgzanb. kristaldbti tyjisken eki gagbnbn arasb onba gos gag-
tb Treecb. Qagtardbn Bir gerge kelip tyjisken tumst»-
ubnbl, icki kenistigl kep gagtbn denelik surbcb Boladb. Kristaldbn
gagb, gbrb, Burbcb kristaldb kep gaqgtbn elementteri dep atala-
db. Kristaldb kep gaqtbgtardbn gasijetterin teksere kelgende, Bwui
cek elementter; kep gagtardbn qgajsbsbnda eolsa da Birdej emestigi
eajgaldb. Kristaldb kep gagtbqgtbn sbpatbn ajbruvga cek element-
larbnby, salbstbrmaib Taubren Biltyv ycin, kristaldardon qgalaj garal-
ganbna toqgtalalbq. Mbsalga, as tuzdbn qgalaj kristaldanuvbn kerejik.
As tuzb suvqga erip, 9Bderi ganbqgan kezde kristaldana Bastajdb.
Kristalb tekce porwbib Boibp ilinisedi.

6 —sygret. Kvartsanbn, eki gaqtb Burbcbnbpg turaqtblbgb.

‘olda—kvatbsia kristaldarbnbu (jentegi; ormwda—eki gagtb surecibL, turagtblbgbn saqtajtbnbn  kersetken
$eke kristaldar.

As tuzb kristaldanganda, aveii geke gaqtarb ilinip tunbp Barbp
ustasa esedi. Kristaldbn esyvi sbrtgb gaqdajga garajdb. Sbrtgb gaqg-
daj kristal esyvinin Barlbg tarapbnda Birdej Bolsa gana, jagbnbj Bar-
Ibg gaqgtarbna zattbn aqbp kelip ilinisyvi ten,dej Boibp otbrganda
gana kiistaldbn esyvi Bir galbptb, Bir avan men gyredi. Biraq, gara-
tblbsta Bui blgbj Boibp otbrmajdb.

Ajtalbqg, ilinetin materialdarb tuzdbn eslp kele gatgan kristalbnbp
Birag gagbnan ustassbn. Onda kristal Birag gaqgbiia qaraj tezirek
-osip, tekcenin ornbT prima Boibp gasaladb: munda kristaldbn gag-
tarb carcb Bolmajdb, tik eurbctb Boladb. Sonb men, kristal gaqtarb-
nbg kelemi men pormasb ezgerlip turuvga mymkin. Birag munda
da kristaldbn gos gaqtb Burbcb ezgeryvsiz galadb (as tuzbnbg kris-
talbnda ol Burbc gacanda tyzyv Boibp otbradb).

Kristaldanuvdbn Bui minezin kvassadan (acuv tastatan) da Baj-
>gavga Boladb; Tunba kristaldarbnbu gagb ar aluvan pormada bo-
ladb. Birag, munda da qos gaqtb Burbc ec Bir ezgerilmejdi (6—syg-
Tet). Mine osbdan, kristal gasaluvdbn egq manbzdb zandarbnbi; Biri-



gos caqtb Burbciby turaqtblbg zanb Cbgadb. Sondbqgtan, mine-
rdldaidb Birinen—BIirin aleinvoia ey, aldb men olardbgq ek gaqtb
Burbdarbn elcev kerek ekendigi ajgbn kerinedi.

Kristaldbn eki gaqgtbq bu-
recbrn, osbojan edejlep gasal-
gan, goniozmetr degen aspap
Ben elcejdi.

Goniometrdin en gaeajb
tyri gradusqa Belgen garb
censer Bollb (7—sygret). Go-
niometrdin qurlbSb Bblaj: gartb
ceneerdin nag sentrindegi
eske (cyldikke) snzgbc ornat-
gan. Sbzgbc esten ajnalbp
$artb cenBerge diametr Boibp
turadb. Bui goniometr men > _
pajdalanganda elcenetin kris- 7 _Sygret. Goniometr.
taldbn eki caqtb Burbcb, sbz-
gbc Ben gartb dengelektin diametrinin, arasbna gbstbrbladb. Sonda
gartb dengelektegi gradustbn bBbanbnby del kelgen gerine garap,.
elcenetin BwWbcibL, camasbnBiledi.

o]
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3. Kristaldardagb simmetrija *),

_ Mineraldardbn, .kristaldbg pormasbn teksergende,

o .K“St?'_‘?'bg mineraldardbq keeinde, Bir Baqgbttagb qgasijetterdiq,
'tSLTaTg wsisnis. ezgerilmesten tup—tuvra gajtalap otbratoDdbqgb Baj-
galadb. Bui qgasijet kristaldb kep gaqtbqgtgn tek Burb-

cbna, gagbna, Abibrna gqana gat-

A

/I  pajdb, qalgan (qgasijetterine de

//
7, = gatadb.
A =t Mundaj durbs gajtalap otbruv
7247 ‘ '_:\ gasijeti, meselen, tas tuzdbn tek-
|,éé'/- s/ ce kristalondagb gbmdasuv ga-
= . ' Zbqgtbgbnbn qgalaj ornalasuv gana

gips plastinkasbnbn gblblbg et-
kizgic ellips pormasbn gasaganb-
nan, taqb tagblardan Bajgaladb.

W 4

\\\\\E//ﬁ% Kristal gkej eir
3 -\ eagbttarda ddlime — ddl Boibp
&\ auttscpjtalavbii krislaldbp -

metrijasb dep atajdb.
Kristaldbn simmetriasb KeBi-
«—sygret.Tekcenin, simmetrla cazbqgtbojb. nese O'bL, geometrijalbq por-
masbnan anbqg kerinedi.
Simmetria Kristaldbn Birdej gagb men Birdej Burbctarb kep
cazbqtbojb. gaqtbqgtbn icinen oj men gyrgizgen gazbqtbqgtbn qar-
sbma—qgarsb gatgan eki gasbrgasbnan Birdej qajta-

*) Sim m etria—sir—asirine sajma—saj kelgen yjlesimdik.



lavbna mymkin. Kristalortasbn

men easga qasijetterinin, etken eir gazbqtbqtbn, eki gawbnan albstb-
wp ten, kelip, eirdej gajtalasa, otidaj —simmetria

hqgb dejdi.

Simmetria gazbqgtbgbn ajna men salbstbruvga Boladb; yjtkeni
kristal simmetriasbnbn fazbqgtbq pen tilingen Belcekteri ajnaqa ty-
setln savledej Birlnen—siri ajnbmajdb: sonda
Biri Biriniy, ajnadaqgb sovlesi sbjagtb eoladb.
8—sygrettegi tekce pormalb kristaldbp icin
fara simmetrialb 9 fazbqtbq cyrgizyvge bo-
ladb. End! kep gaqtb tekcenin icine 8paralel
yc BuUrbc sbzajbg. Onb dep atajdb (9
sygret). Syjtip tekcenin icine sbzblgan okta-
edrdb, tekcenin icindegi simmetria caznqtbg-
tarbnbn galaj ornalasganb men salbstbrsaq,

9 sygret. Tekcenin icine Oktaedrdbn ezi osb gazbqtbqgtar men 9 sim-

Sbzblgan oktaedr. metrialb gartblbgtarga eelingenin keremiz.

Sonb men, oktaedrdbn da, tekcedegidej, 9
simmetria gazbqgtbgb Cbgadb.

Altb gbrlb (geksogonal) prijzmanbn icinde (11—sygret) simme-
tria gazbgtbgbnbn ycevi garama garsb turgan qgbrlardan etedi; easqga
ycevi qgarsb turgan gaqgtardbn ortasbnan etedi; al galgan Bir gazbg-
tbg kristaldbn sulama esin gbjbp tik Burbc pen etedi. Sonb men
geksogonal prizmada simmetrianbn 7 gazbqtbgb eoladb.

Simmetria ~aztqtbgb P garpb men eelgilenedi. Osb qgarbptbq al-
dbnan qojblgan koepitsent, kristaldb kep gaqgtbqtardagb simmetria
gazbgtbgbnbu sanbn kersetedi Tekce men oktaedrda 9 P, geksogo-
naldb prizmada 7 PBar.

Simmetria esi Kristaldb kep gaqgtbqtbp, cek elementteri men easga
B gaj gagbndaeolsada eirdej kelip turgan

sbZbqglt simmetria esi dep atajdb. Simmetria esinin gasijeti

Tbnav: egerestin ajnalasbn ala kristaldb kep gaqtbg

tardbBiraz Bursag sonda kep $aqtbqgtbi; Barlbq
Jor 5 = : .
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10—sygret. Tekcedegi simmetria esteri.
4 W

‘gasijetteri ey algacgb galpbndagb gasijetteri men
yvjlese ketedi.

Al endi kep gag tolbg e<r ret (360° ke) ajnalganbnda en algac
cbggan kyjine eki ret dal kelip yjlesse (maselen 180° ajnaldbr-



ganda), ol ekinci rettik simmetria ~si eolgan eoladb; al tagb osb-
lag 3 ret kelip yjlesse, ycinci rettik simmetria esi eolgan Boladb,
tagb tagblar. Simmetria esteri—2223272624 Boibp Belgilenedi. Kris-
taldb kyjdig blgbj Bir tektiligine qgarap, ?ana kristaldagb material-
dbn eelcekteri Bir—sirine ete gagbn kele almajtbndbgbna qgarap,
kristailograpia Bilimi: kristaldb kep gagtbqta gogarbda ajtgan simme-
trianbn, 4 agesi eoldb—dejdi.

Tekceniy, garama—aqarsb turgan yc $aqtb BurbcbnbL teBesinen
3L* (tertinei rettik simmetria esin
yc ret) etkizyvge Boladb. Qarama
garsb turgan carcb “agtbn ortasb- I o e
nan 4 |1 3 etkizyvge eoldb. Qarama :
garsb turgan altb par gbrdbn or-

tasbnan 6 Letkizyvge Boladb (10 j e ol i e

sygret). 2 i
Oktaedrde de osb melcerli sim- - ARl

metrja esteri Bar. e S

Al endi, geksogonal prizmasbnda,
kristaldb kep (Jagtbqtbp Bykii BOjb  11—sygret. Geksagonal prlzmasbn-
men etetln, Birag A6 Bar; munan daolb simmetria esterl-

Basga yc par garama—garsb turgan
gbrdan, cana yc par garama—qgarsb turgan caqtbg ortasbnan etkizetin

6 L2 Bar (11—sygret).
Kristaldb kep gagtbgtbn simmetria gazbqgtbqtarb

Simmetria ) . ) . .
men esterjnen easga simmetria sentri de BoOinv-

sentri.

ga mymkin. Kepsirkelgen ce
elemerttarb ganaeasqga (qasijetteri eir eirdej albstnp
garama—qgarsb ornalassa, ondaj kristaldb kep

simmetria sentri dep atajdb. Kristaldb kep gaqtbqtbn simmetria
sentrioin earlbgbn strt kerinisinen Bjlyvge Boladb, onda ~"aqtarb
men qbrlarb paralel kelip otbratbn Boinv tijis. Kristaldb kep
Nagtbgta simmetria sentri Birevden artbg Bolmajdb. Sentr C qgarpb
men eelgilenedi. Simmetria sentri gacanda ester men Kkristaldbp
simmetria Qazbgtarbnbqg tyjlsf-tin gerinde Bolatbndbqgtm, simmetria
sentrin tekceden de, oktaedrden de, geksagonal prizmadan da
opaj taeuvga Boladb.
Kristai klastarb "~ a2pYbh es Cana simmetria sentrin kristaldb kep
men «ktPmdpri cagtbgtbp simmetria elementtarb dep atajdb. Kristal-
da Bwmiar ez ara Birine—sgiri eajlanbstb Boladb. Gek-
sagonal prizmada kep—azb goqg ekinci rettik simmetria esteri altav
Boladb; yjtkeni, olar ez ara Biri men Biri alibncb rettik simmetria
esi men Bajlanbstb Boladb. Tekceniy icinde, tertinei rettik simmet-
rianby, 3 esi, ez ara ycinci rettik simmetria esteri men eajlanbstb.
Ycinci rettik ester tertev aq Boladb; yjtkeni, onan kep, ne az eolsa
tertinei rettik simmetria esiniq Barlbgbna qbjgac keler edi. Simmet-
ria elementtarb Biri—sirine Bajlavib Bolgandbgbnan, olardbn Bir
Biri men iliktesyvleri ete az eoladb. DurbSbnda olardb 32 ag kom-
Binatsia men topga Belyvge Boladb; jagbnbj kristaldbqg klastarb 32
aq Boladb. Bui klastar eriniy opaj, gbjbn iliktenyvlerine qgaraj 6 ,,sis-
temae (singoni) ga Belinedi.
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01 simmetrialardbn atbn atasaq, simmetria elementterinip gas

Belgilili iliktesyvleri rabnaiar Boiacib:

C—triklin

L2 CP—monoklin

3L2 C3P—rornBea

L6 6L2 C7P—geksagonal
L4 4L2 C5P—tekce
3L44L36L29P—dyzyv.

Sygretke qgarap osb sistemderdip ar qgajsbsbnbp nusqalarb men
tanbsajbg (12—sygret).

Eger tyzyv sistemde simmetria elementtarbnbp komeinatsiasb ete
gbjbn gbjbndb Bolsa, triklinda simmetria sentri Birev aq eoladb, kejde
tipti simmetriesi eolmaj-db. Biz qgarap tanbsqgankristaldb kep gaqtbg-
tar ey ?ogarb sistemderge gatadb. Tekce men oktaedr tyzyv siste-
maqa, aiib gbrlb prizma geksagonal sistemaqga gatadb.

12—sygret. Kep gaqtbqgtardi.p 6 tyrli kristal sistemesinin ylgileri:

Ounan solga—"oqargb rette—dyzyv, geksagonat, tekce; tomengi rette—roTBa, monoklin, triklin.

Qogarbda keltirilgen kestede ar Birs stemlnbp Barbnca tolbg sim-
metria elementarbnbp iliktesi Kkersetilgen. Simmetria elementarbnbp
mundaj tolbq Boibp ustasgan tyrin tolbp gazbqtb ne goloedr dep
ajtadb. Mundaj ustasqganda simmetrianbp kristaldb pormasb kep
Boladb, moselen tekcenip dyzyv sistemasbnda, oktaedrde, tagb Bas-
qgalarda osblaj Boladb.

Biraq, garatblhsta kristaldb kep gaqtbqtbp icinde goloedriaga qas
Belgjli kej Bir simmetria elementtarb coqalbp ta ketedi; S3'jtip tyzyv
sistemenip simmetria sentri foojalbp ketse, oktaedrdbn (segiz £aq)
ornbrna Basga Bir kep gaqtbq pajda Boladb; munda garama—qgarsb



turgan paralel (qgatar)gaqiar eolmajdb (13 — sygret). Sonda, bul
gan—gagbnda 4 durbs yckili Bar, tert~cjbrlb tetraedr Boibn cbgadb;
endi osb tetraedrdi tek- : ,

sersek, onda simmetria
senirinin goqtbgbnan
tertinci rettik simmetria
esteri de gojbladb; gana
ekinci rettik simmetria
esteri ycke dejin, sim-

metria gazbqtbqtarb altb-

ga dejin gbsgartbladb. 13 sygret. Simmetria sentri goojalganda oktaedrden

Mundaj pormalardb cala
gazbgqtb ne gemiedrli pormalar dep atajdb.
4 Mineraldardbp gajBar tyrde kristaldangan kezinde

f'a?jen";‘gn bolne gasalatbn kristaldbn Barlbg gaqtarb, simmetria ele-

natsialar.

tetraedrdin, gasaluvb

menttarb men ez ara Bajlanbstb Boiacib. Osbdan Kkris-
taldbq gajear pormasb cbqgadb; mbsalga tas tuzdbi*

14—sygret. Dyzyv sistemdi komBinatsiasbp vylgilerl.

Tekce men oktaedrdin tekce zandas komBinatsiasb. KomBinatsianbn pajda Boinvbn sbpattajtbn
tekceniu icine sbZblgan oktaedr. Oktaedr men tekcenbn oktaedr zandas komBinatsiasb.

kmB kristaldarbn aJuvga eoladb. Kejde kristaldarb kuBs
porTaib BOladb da, onbu, yc gaqtb Burbctarb yc Burbctb gagtar men

kesilgen BOladb (14—sygret). Bui gaqtar ez ara Biri men Biri sim-
metria zandarb men eaj-

lanbsgan, Birag olardbn
tekce elementtarb ara-
sbnda ec Bir Bajlanbs gogq.

14— sygretke qara-
ganda, Bui Better— getil-
mej galgan oktaedr gaq-
arb ekendigi kerenedi,
Al gagsb getilgen vaqb-

15—sygret. Kristaldbn gurama komBinatiasb. tbnda tuzdbn kristalb,
Solda—tekce porTabb Basbm altb kristaldb kep “agpagbnbn getllmej qalan tekcenlq
komBinatsiasb. Onda—oktaedri Basbm yc kristaldb kep carchb gaqtarb men kesil-

$aqtbgbnbn komBinatsiasb.
gen dene Burbctb okta-

edrge ajnblbp ketyvine mymkin. £alpb mineraldarda KkKeBirek WcCb-
rajton osbndaj tyrli kep gaqtbqtbqg ustasuvbn, kristaldbu gajear
pormasbnan ajbruv ycin komeinatsia Kejde i



natsialar tipti <?bjbndb Boladb; yjtkeni tert, Bolmasa altb kristal por-
aiarbnbl, ustasuvbnan quralbp ketedi (15—sygret).
Qosalgb Kejde kristaldar eklden, ycten tipii onanda kep BOibp
kristaldar. Birigip esedi. Mundaj Birigip esyv pormasb da, ylken-
digi de Birdej kelgen BelinBejtin eki narseniq arasbn-
dagb Belglll zap men esedi. Birigip esken kristaldar sir — Birirne BelglU
i BUrbC gasaj ustasadb (60°,
il 120°, 180°). Osbndaj Birge
esken Kiristaldardb qosalgb
kristaldar dep atajdb. Qo-
saigb kristaldardbp mbsa-
Ibna gipstb aluvga Boladb
| (16—sygret). Sygretke ga-
|l raganda, qosalgb kristal-
‘“ dar gapgbz gana Birigip
l
x

N

[l esip qojmajdb, kejde siri
,_ J;\UJJUJ men Biri tipti gaBbSbp ke-
tedi. Qosalgblanbp gaBbsa

esyvdip Bir Belgisi: kristal

B/goret Gl g°salclb,arb* Kep, gaqtbqbnda Kiris bu-
Sol caqtan—gl n ’\aBaJ knstalb onan kejlngl onbA,
qgosalgblarb. FbCISF BOIe|Ub*

4. Mineraldardbp pizikalbg qgasijetteri.

Mineraldardb durbs tanuv ycin onbL gangbz kristal
pormasb getpejdi. Qaratblbsta tipti darbs porTbib
kristaldar ote sijrek kezdesedi. Olardbo, kristaldbq
pormasb terki men quibluvbna Beget eolmajtbn erekce durbs gag-
dajlar kerek. Kejde kristaldar, erkin gasaluvbna gaqdajsbz gerlerde
de pajda Boladb. £etilmegen kristaldar keeinese Bir Qbnbsqga Kirigip
turadb, ne sonb men
Birge esedi. Basqa
zat pen gosbla esken
3buar negizdi kristal
tOBbn otasgati top
dep atajdb (17—sy-
gret). Eger, mineral-
db zat Bir sentrden
taralbp (kejde Beten
Bir zattbp ajnalasbn
qorcajjesse, ornb kon-
kretsia dep atajdb
(18—sygret). Kejde
rnineraldbp Bulardan
da kerl Bite gajnasbp
ketkeni Boiacib; onda
odejlep sir qural men 17—sygret. Tav qrustalbnbn otastbqgb.

garuvlaneasan (qi-
mi a analizbna saluv taqb tagblar) paipb massaga qgarap massanb

quragan mineral eelcekterinip garakterin ajbrbp aluv gbjbn Boladb.

Kristaldb.
agregattar.




Mundaj $bmdasbp esyvdi kristal agregatb dep atajdb. Kristal agre-
gnttarbna mbjsal ycin granit, wTaTtbl taqgb easqa tav Qbnbstarbn
aluvga eoladb. Kejde olardbn icindegi mineraldar tipti Kickentaj
BOladb, mikroskop pen qgaramasan Kkerineejdi.

Mundaj agregattardb pasbrbon kristaldb dep atajdb. £aBbrbn Kkris-
tal tulgasb, kepke woaiiT, IizBesti kireminde Bar; Twunbn icindegi
klremnuzemnin amorptbq massasbnda, kvartstbp gaj kezge ilimBejtin
kickene Kkristaldarb eatbp gyredi.

Psnvdomor Al endi, ~"aratblbsta, kejde mineraldar tipti ezine
pizm. " sajkes ernes kristal pormasbnda da kezdesedi; inbsa-

1b: az simmetrialbg monoklin sistemde kristaldanatbn

gips kejde Belinee.Hin kuB BoOibp kezdesedi. Mwunby BeBeBi, litospe-

radagb aqbp “atgan suv tas tuzdbn kristaldarb eritip quvbs pajda
Boilaib; Kristaldangan gipis osb quvbstarga e

toladb. Mundaj .~algan'kristaldardb psevdo- N AT T,
.morpoz (galgan kristaldar) dep atajdb. Psev- _;;;\\_;”1';;5'-..*’;
domoipoza dep mineraldbn, Sbrtgb tyri ezge- &% \if\f\\;\)\i‘ ¥ i :
rilmej ag, Birte—Birte gimia sostaBbnbn ezger- ;’g**ﬁ%

b S e

genin ajtadb. 9rijne, mundaj psevdomorpozd ,_,'_ay"':'
C sagan mineraldbn sbrtgb tyri icki kristaldbq & 7';;?”’: AR
S A i A

gasijetline sajkes kelmejdi. \ 587 A H NS 4
Osb ajtgandardbp Barinen Cbqgatbn qgor- & /!;JQ"‘ :
tbndb: mineraldardb tanuvqga, onby sbrtgb "“3“-4." 7 4 SRS
tyrin gana zerttep Bilyv (getpejdi; onbpg :
. - . S . 18 sygret. Kesilgen plrlt
Barlbg qgimia, pizika gasijetterinin kompleksin konkretsiasb.

lekseryv kerek.
Mineraldardbn pizika qasijetterinin iclnde, mineral-

dardb ajrbp tanuvga en ylken mandi nerse, olardbn
gattblbgb. Mineraldbn gattblbgbn Belgili Bir Bajgavbc mineral men
Sbzganda sbzbqtbg tysetin, tyspejtindigine qarap Biledi. Bajgavbc
mineraldar gattblbgbna qaraj tyrli—tyrli eoladb onb gattblbg ckala-
- dejdi.

Qattblbojb.

t
Qatblbqg <ckalasb.

1. Talk 6. Ortoklaz (dala cpatb)
2. Tas tuz 7. Kvarts
3. lzBesti cpat 8. Topaz
4. Plavik cpatb 9. Korund
5. Apatit 10. Almas

Maselen, mineraldbn qgattblbgbn Biiyv ycin magnit temirin aldbq.
Sonda magnit temirin dala cpatb sbzadb, al anav dala cpatbn sbza
almajdb. Sondbqgtan magnit temiiinen dala cpallbg qgattb Bolgandb-
gb eajgaladb. Bi/ag magnit temirin, gattblbgq ckalasbnda kejinirek
turgan apatit sbza almajdb. Sonb men magnit temiri qattblbq ~aqgb-
nan apitit pen dala cpattbn ortasbnda eoladb, Bblajca ajtganda, qat-
tblbgb 5,5 Quvbqg eoladb. Dalada zerttev QumbSb men gyrgende, Bui
mineraldardbn ornbna gattblbg eildirgic degendi de qgoldanadb. Bu-
dar qattblbgtb ajbrganda kep catastbrmajdb.

Olar Tbnaiar:



Qallblbqgb

Cumsaq qgarbndac................ Lweiceri 1
Thrnag......cccvvvveiiiiieieeeeeeieeeeeeans »2—2 Va
Bagbr agca.........cccooeviiiiiiinnns »—4
Conbsibn, sbnbgb....................... »5

Baki (cappa).......cccceevvvvvnnnnn.. v 6

Egev (Bolnlasa kvarts) .... w 7

fer $yzinde kesirek taralgan mineraldardb ajbruvqga osb narse-
er getedi. -

Mineraldardb anbqtavqa, ezi men Bir kelemdegi
suvdan orbL, fiece ret avbl, ne nece ret genii eken-
dig'n kersetetin, mineraldardbn mencikti salmaojb
degeninin Tani ylken. Mineraldardbn mencikti sal-
magb ar aluvan Boladb. Mbsalb: munajdbn mencikti salmagb—0,8
Bolsa, platinaniki—21. Mineraldb kejde qgolga ustap, salmaqtap tu-
rep aq mencikti salmagbn Biiyvge eoladb. Orijne, daldep Biiyv
ycin tarazbiap elcev kerek.

MiQeraldarqga garbqgtan tysyvi de kep magna eeredL

Mineraidarga  Mineraldardbn kej Bireviniy, Beti kynge kep, Birevie-
Garbq P ysyv>  rjnjfy az cagblbsadb. Kej mineraldardbn Beti kynr
girt keledi, kej Birevieriniy, Beti gargbrap turadb. Qargbravdbn ezin
metal sbjagtb gargbrav, metaldikinen easga gargbrav, cbnbca garqb-
rav, tanaca gargbrav t. B. gargbrav dep ajbradb..

Mineraldar tysine qgarap ta ajbrbladb. Kej Bir mineraldar mbjsalb,,
tav grustalb, almas tyssiz keledi; easqalarbnbn quragan zattarbna
sajkes, tysi eoladb; mbjsalt—kek malagbjt (gaipb metal gbjbndblan»)®
Al, Basga qospa men eojalgan mineraldar da Bar; maselen: kegil-
dir kvarts erganikalb zattbn gospasb men Bojaluvbna mymkin.

Kejde mineral ygindisinin tysi mineraldardbn tutas keseginin,
tysinen Basga Boladb. Mineral ygindisinin tysin Biliyv ycin, sol mine
ralllbL, kesegin Basga Bir ag zatbn gazbq Betlne sbzsanbz, sodan gaq
sb ajbruvga Boladb; ol Sbzblatbn nnrse kesine glazursbz, *) kedir—u
Budbrlb pospor Beti Boladb. Mbjsalb, kesek kyjinde turgan qbzbl,
gogbr magnit temirlerinin Birinen Birin ajbra almajsbz, al sbzbojbna
garap onaj ajrbladb: gbzbl temirdin sbZbgb gijedej qbzbl,' gontr
magnit temirinin sbZbgb gara Boladb.

Mineraldardbn
_mencikti sal*
magb.

5. Mineraldardbn qgimialbqg qasijetteri.

or mineraldbn eelgili gimialbg sostaeb eoladb. Bi-
Mineraldardbn, raq garatblbsta gimialbq gagbnan taza mineral kep
gospasb. ucbraspajdb.

Mineraldar gasalganda ezinin manajbndagb Basga gajear zattar*®
dbn eelcekterin gosbp aladb, sonda ol zat mineral zatbnbn icinde
gyzip turgan sbjagtb Boladb. Kejde bul qospa mineral zatbnbn ezi-
nen keeejip ketedi. Bui qospalardb keeinese tek mikroskop pert
gana kere alambz. Kejde pa) kezge kerinetln iri—iri tyjircik BoOibp
turadb. Mbjsalb, gaj kez Ben aq tas LUrbnby, icinde Balcbgb gazb

*) G laz ur—asir narsenin, eetin gapgan cbrnb sbjaqtb cuga qgaBbg.



men, suvdbn Buvb, men tolgan kezderli gana qattb, sujbg gospalardb
jkeryvge Boladb. £aj qospanbn diametri 100 [gx (0,001 mm) den
kem Bolmaj, mineral zatbnbq icinde iri dispersia (cacbndb) ky-
jinde gyredi.

Qospanbn 100 den Kkickentajb ey kycti mikroskop pen de
kerineejdl. Eger qgospanbn ar Belcegi, qospa TeiekmibnbLl azdb kept!
qosblbSb Bolsa, sonda Bwui—zattbn usaq dispersiesi Boladb; onb
gattb golloidalertindisi ne zel de p atajdb. Kolloldal er-
tindisiDiq eas ajbrmasb erigen zat, eritkicten ec vaqgbtta kristal tyrin-
de Bolinip Cbgpajdb. Eger koilojdal ertindisindegi BIT kelki gajbl-
lan eelcekter qosbla eastasa, onda olar ertkictiqg icinde skelet (ne
Bult) torizdi ganqa gasajdb; ol skelettin aralarbnda ertkic— mineral
turadb. Sonda osbqgan qgos Belgili kolloidal ertindisi zet, kolloidal*
dbg gana Bir tyri—gel (studen) degen kyjine kecedi. Barlbg amo-
rptb gattb mineraldar, mbjsalb, gon.br temir tas, opal, osbndaj gelalar
Boladb; Bui gelalar suvlb koilojdal ertindisinen tunadb (koagulirlanadb);
al Barlbg negizgi zattardbn arasbnda sir talaj suvdb ustap qgaladb.

Zattbn en gogargb Bbtbrangb doregesi dep—aqattb ertindilerdi sa-

Munda bravb molekulderge getip, Toiakuni disper-
Molekul dispersijesinr'e molekuldar ijonga eolinedi;
aralasgan zattbn, molekuldarb ez—ara sBirinig arasbna Biri Kirip gy-
redi. Syjtse de, mundaj aralasuv gimialbgq qosbndbqga kecpejdi. Qi-
mia qosbndbsb men salbstbrqganda, qattb ertlndidegi aralasatbn zat-
tardbn, salmaqb Bir galbptb qgatnas pen Bolmajdb; sonda qgospanbn
gasijeti qospaga qgosblatbn zattar qiisijetinin oreldik (orta) gasijetin-
dej Boladb.

Kep mineraldardbn, mbsalb, ruein, ametist tagb tagblardbn tysi
miner ldardbn negizgi massasbndagn Bojagbc zattardbn tysine qa-
raj Boladb.

] i Munan garatblbsta izomopizm gospasb degen
ljzomopizm. .. . .

Qimia sostaeb Bir eolmagan men, Bir
galbp pen kristaldanatbn mineraldar da Bar.

Mwunnb 1zomorpizm dep atajdb.

Izomopizm mineraldarbna dala cpallrenby tyrleri mbsal Boladb;

-al Bit @) Sana anartit (CaAl2Si20 Bular garatblbsta
KOBIlreK Ko izomorpizm plagioklazdar degen-
« gasajdb.

Eki mineraldbn qgimialbq sostaeb Bir Bolgan men,
oimorpizm. krjstaldbq pizika—gimialbg qasijetteri tipti Basqaca
soladb. Osblajca, Bui Kkyj izomorpijzmnbn qarsb kyji.

Mundaj qgaldb polimorpizm dejdi. Bugan almas, grapittar mbsal
Boladb. Osb eki mineraldbn ekevi de keTir tekti zattar; Biraq bu-
lardbn arasboda ajbrma ylken. Almas oktaedr BoOibp, ne sistemnin,
Basga durbs pormasb men kristaldanadb, grapitgeksogonol plastin-
kesin gasajdb. Almas mejlince qattb (10) =zat; grapittbp qgattblbgb
mejlince az (1). Almastbn menclkti salmaqgb—3,5, grapittiki—2,2. Al-
mas meldir tysti, grapit olaj ernes. Almas ot teglnin, icinde grapit-
ten Kkeri tez ganadb, tagb tagblar. Bui mineraldbn qasijetterinin ar
tyrli Boinvb Bulardbn atbmdarbiibn, keqistikte tyrlice rettelyvinen
«kendigi qazbr togrijee gyzinde anbqtalbp otbr.



6. Mineraldardb gimia “oib men zerttev.

Qurgaq (ana Mineraldardbn. gimialbq sostaBbn Bilyvdiu teorla (eni men de*
dbmgbldb analiz. Praktika ceninde de Tani ylken. Mineraldbn qimialbq sostaBb

onb praktika (yzinde galaj pajdalanuvdb Biiyv ycin gana zert--
telmejdij onby sostaBb men tyrli qasijetterinin arasbndagb gatbnas zandarbn da

zerttep aeuvbmbz kerek. Mineraldb qgimialbq zerttevge saluvdbn, adisi (aipb qi-
mia odisl men Birdej. Qacanda mineral usaqtalbp ygi-

ledi suv, ne gbcgbldbn, oreketi men ertindige ajnaldb-
rbladb. Sonson, gimia reaktien argblb Ocb ertindinirt
icinen onb quragan elementter qortbladb. Bui zerttev
»dbingbl (ol“ men (yrgizilgen zerttev. Biraq mlneralo-
giada, gimia praktikasbnba sijrek pajdalanbbtbn ,,qur-
gag (ol*“ keirek qoldanbladb. Onbn uztn—brqgasb
Tbnav: eajqg.ijtbon mineraldb kycti (albnga wustajdb.
sonda (albnga kyjetin, kyjmejtindiglnen, (ana kerinetin
Basqa giiBblbstarbna garap, mineraldbn icinde gandaj
elementter Barlngbn ajbradb. Bui adls pen, Bajgalatbn
zattbn ete kickene tyjircigine de ta(irijBe (asaj Beryv-

ge Boladb.
Mineraldardb zerttegende (albndb

Qbzdbrgbc kycejtyv ycin gbzdbrgbc tytikti
tytik. goldanadb (19—sygret). Qbzdbrgbc
tytiginln ormbna kodimgi cbnb tytik
goldansa da Boladb. Biraq, orbn, Bir wucbn ijip, wcbn-

dagn tesikti Kicirejtyv kerek. Al, odejlep isteletin gbz-

dbrgbc tytik metaldan (asaladb. Mwunbg ijmek (eri

bos quvbs Boladb. Tytikti yrlegen kezde, sol quvbsqa

ave (bjblbp, tytiktin. Byjirindegi tar tesikti tumsbqtan

(el Bir galnptb yrip turadb. Qbzdbrgbc tytik pen qgaz

latpasbnbn (albnbnda da maj catnbg (albnbnda da Is

istevge Boladb. Birag maj catnbg (aibnb YyCc gaeat

Bolatbnb este Boinv kerek. Ot teginin, koptiginen maj

cam (aibnbnbg sbrtgb qaeatb gargbrap (anbp, gbzuvlb

keledi. Icki gaeatb ondaj qgbzuvb Bolinajdb; eeBeBi,

avadagb ot tegi ogan az Baradb. Sondbqgtan Icki qga-

Batb kyjdire almajdb (pmaibiTbg ieki gaeatb qgara Kkyjik.

orta qaeatb odan kerl gbzuvlbraq acsq (anadb). Qalpb

alganda maj catnbpg (albnbnda temperatura (oqarb

19 sygret. Qbzdbrgbc Bolmajdb. Biraq. gbzdbrgbc tytik pen yrip sbrtgb gaea-

tytik. tbndagb qgtzuvdbn temperaturasbn 1000° ga aparuvga

Boladb.
naliz Maj catnbpg (aibnb men gbzdbrgbc tytikti qoldanbp mineraldbn
méofo?ltars otga kyjip—Balgbjtbndbgbn Biledi. Tez "algbjtbn mineral-

dardbn, kickene Bir kesegin gbcqac pen gbSbp, (aibnnbg sbrqtb

gbzuv qgaBatbna aparsaq, derev
Kyjip erij Baetajdb. Tez eri-
mejtin mineraldarga qbzdbr-
gbc tytikti goldanadb.

Mmeraldagb Bar element-
terdin Barlbgbn, (angan kezde
mineraldbn gqandaj tysketyse-
tindigine garap Bilyvge Boia-
db. Moselen, tas tuzdbn sos-
laBbrna kiretin natrij (aibnb
sarb tyske kecedi; tuz gbcqgb-
Ibna malganda, mbs gosbndbsb
(asbl  tyske kecedi, tagb
tagnlar.

Mineraldb keBinese kemir
men zerttejdi. Bui ycin aqgac
KeTirinig Bir Belcegiuiq ysti-

20—sygret. Komir men jBta(riej(asav.



um kickene ojbqg istejdl (20—sygrel). Onbn icine zertteletin mineraldbn Bir Kklc
,pre tviirln saladb. Eger, osb kesektin ystine qaraj galbndb qbzdbrgbc tytik pen
vrs'k kemirdin ystinde gaebrcaq pajda Boladb. Me<?len, Bismut “bltbravbgb K6-
inirdiu ystinde en aveii kylgin tyske tysip, Bismut totbgbn ' eeredi; Suvbgan son
Bismut sarb tysti gaBbrcagq gasajdb. Mbciak qosbndbSb agq qaBbrcaq Beredi. Aver
metaldarb Bar' mineraldar metal tyjircik cariarbn gasajdb; om, korolki dejdi
Mineraldi n sostaBbn Biiyv ycin ,cbnbnbn Bojaluv tagrijeesin™ de ca.-ajdb. Ol
vein olatnanbn ginkke pwinen aladb; onbn ycinde ijilgen qulaqca Bar; qulagcaga
meldir cbib BOibp qortblatbn Buvra ne pospor tuzbimn ygindisin toltbradb. Sonson
meidir cbrnb gon.tblbp cbggannan kejln, ol cbw nby, ystine mineraldbn ygindisin
seBedi de, gajtadan Qalbnga ustajdb. Sonda cbnb Belgili Bir tyske Bojaladb;—Buni—
mineralda ok ndaj elementter Bailbgbn kersetetin Belgi Boladb. Mblaib: totbqtbruv
caibrnbra ustalgan nibs pen pospor tuzbnbn g--sblganb bstbg kyjinde gasbl tys Bere-
di; al suvbgan kezde kek tys Beredi; gaibnnbn qaia kyjgine ustalganda temir Be-

teike tvsti gasbl perl Beredi, tagb tagblar )
ala Berdi, mineraldardb acbgq ne Bir gagb Bitelgen cbnb turBalarga salbp ?bl-

tbp Bajgav ?0lb men de zerttevge Bofadb; onda-turBatardbm-icindé Bajgalatbn 4at-
targa sajkes Buvianumv Boladb. SostaBbnda kyki t ne Tbciak Bar mineraldar, ava az
Baratbn gaBbg LLIBanbpg icine salbp gbzdbr-nanda, aveii gbzZbl kykKirtti Tbciakibg
gbzbl Buvbn cbgaradb, ol gbzbl buv, metaldb mbCiaktbn gara abKbl Buvbn Beredi.

7. Mineraldardbg ~arbinvb (genezisi).

Mineral—?er Mineraldar “er gaBbgbndagb gimia prosesteriniq
gaBbO(bndaaib  notij~esi ekenin Biz endi Bilemiz. £er gaBbgbnbq
gimia proses- tyrli oelbstarbndaqb tyrlice gaqdajga qaraj, mineral-
tarbnbn tizBegi. daf da tyrlice gasaladb. Bui gaqgdajlar ©zgeriise, ga-
salgan mineraldar da ©zgeriledi. Sonb men, mineraldar ©zgerilmej-
tin turaqtb zat ernes. Qajta, ar Bir mineral, $er gaBbgbndagb Boibp
$atgan “bjbndb yzdiksiz kep prosestardbqg, vagbtca turgan Bir tiz-
Begine ugsajdb. Sondbqgtan mineraldardbit gajdan cbqganbn olardb
pajda gblbp, gasatbp, goqgaltbp otbratbn gaqdajlarb men eajlanbs-
Ibibp gana eilyvge Boladb.

Qer gaBbgbndagb gimialbq quBblbstarb qgbrtbstarb
?er gaBbgbtibn, catgan osib6bnby, temperaturasbna ©te eajlanbstb.
NTaoidajfarb4 £er gaebgbnbn Betinde kyn men tynnin, gbi mezgil-

derinlg avbSbp turuvbna qaraj temperatura quBblbp
turadb; suvdbn gatuv nyktlsinen t™oqgarblb—t©men Bir Bece on gra-
dustap ©zgerilip turadb. Terendegen sajbn temperatuvranbq quBb-
Invb azaja Barbp, 30—40 m terendikte ajnbmajtbn Bir qalbptb tem-
peratura Boladb. Munan da temen tyssen, litospera temperaturasb
vagbtga garamajdb; terendegen sajbn temperatura ~oqgarblaj Beredi.
Temperatura 1° keterilyv ycin gerdin astbna ganca metr tysyv kere-
gin kersetetin m®lcerdi geotermialbq BHep atajdb. B
pen 33 metrge ten. Bi aq, garatblbsta geotermia satbsb ©zgerip qu-
Bbibp turadb. Mbna kestede Evropa men ATerikanbn en teren cag-
tblaibndagb geotermia satbsbnbg san camasb kersetilgen:

EVROPA AMERIKA
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Bui malimetterge garaganda melceri 40 km terendikte Biz Biie-

atgbgan-

nan cbqgan erigen sujbq zattbp (laBaiar) temperaturasb 1000 C

Boinvb gerdip astbndagb Belgili terendikte tav gbnbstarbn ertip gi-

Beretindej temperaturanbp earlbgbn davsbz daleldejdi.

Biraq litosperanbn icki gagbnbp galbn Biiyv ycin, on-

thosperadaqb (Jagb gimia prosestarbnbn garakterine ete kerekti

I easqga Bir gaqdaj Bar: litospera terepdegen sajbn, go-
garbda gatgan gaBattardbn avbrlbgbnan gbsuv keeeje earadb.

Terepdjgi 40 km. gerde, gbsuv 10000 atmosperaga gagbndavb
kerek.
| Terepdegen sajbn gbsuv men temperaturanbp kese-
Geogimia pro-  jyvi, zattbp gimia gasijetine ylken oser etedi; son-
sestarbnbn, gy-  dhqgtan bu! gaqdaj litosperanbp terep oelbstarbn-
risine tempera- - AL A N
tura men gbSbm dagb plz!ka—qlmla _prosestarbnbp galaj Boinvbna da

Mbf, Oseri. oser etedi. Sonda litosperanbp terep OBlbstarbnda

temperatura gogarb Bolsa da, gbsuvdbp koptiginen
mataria k9dlmgi suvdaj sujbg kyjge kece almajdb. Tek sujbqg pen
gattbnbp oreldiginde qojmalgbpdav Boibp turadb. Bui gal, temir-
dip ealgbp aq galbnga getken (orijne dol sondaj ernes) qalbna ugQg-
sas keledi. Mundaj qgaldb pgasbibn plas kyji dep atajdb. Al endi osb
turgan zat gajb men Boibp turgan taebjgbj oreketterdip saldarbnan
sozblbp agbp turadb. Sondbqtan gidrostat gbsuv earlbq gagqga Bir-
dej kyc pen taraladb. Sonda eularga istejtin oser gbldam Bolsa, Ta-
selen ger silkinyvden cajgalganda mundaj massa onb gattb dene
sbjagtanbp gaBbldajdb. f£er carbnbp icki oelbstarbndagb mundaj
gbzgan, sozblmalb, agbndb zattb magma dep atajdb.

Muvne men Birge, litosperanbp terepdig ndej ylken gbsuvdbp sal-
darbnan temperaturasb 350—370° getse de, suv parqa ajnalmaj ezi-
nip sujbg kyjin saqtajdb. Bui kyjinde suvqa gbcgbldbg gasijet pajda
Boladb. Mundaj suv altbndb icke ala earlbg zattb ertip gieeredi.
Mundaj ertindi, litosperanbp garbgb men agbp otbrganda, golbnda-
gb tav gbnbstarbna terep gimialbg ezgerlster tuvqbzbp otbradb.

) Geologia prosestarbnbp galaj Boibp turuvbna tem-
£er qaeatbnbi . A ..
gimialbq sas-  Pe€ratura men qgbsuvdan easqa, litopser*mbp qimia

taBb. Cer qaBbgbnbp qimia
sostaBb Bizge eelgili 92 elementtip koniBinatsiasboan
fasalga

Bbgbnda Bir kelki tararaagandbqb eajgaladb. Barlbg elementterdip
ger gaBbgbna qgalaj taraluvbna qaraj, gruppaga (topga) ne deka-
daga eelyvge Boladb. Birinci dekadaqga, ger qaebgbndaqgb avbrlbqgb
prosent pen eseptegende ondap sanalatbn elementter gatadb; ekincl-
ge—asBiriep sana'atbn elementter gatadb; ycincige—onnan BIr BeicekK
BOibp sanalatbn elementter gatadb; ep agbrqga on Birinci dekadaga
10 milllonnan Bir Beicek (0,0000001) Boibp sanalatbn elementter

gatadb.

Coqgarbda sygret) ger gaebgbn qu-
ruvdaqgb, ar Bir elementterdip gqandaj Tapbrb Bolganb kersetilgen.

Bui diagrammaga qaraganda, kyHi ger qaebgbnbp 97,84°/0 13
ag elementterden qguralganbn keremiz. Bular Bastapgb 4 dekadaqga



kiretin elementter: Birinci dekada—ot tegi (0), kremni (Si), ekinci
dekada—aluminin (Al). temir | (C kali (K)
magnl (Mg); ycinci dekada—suv tegi (H), qlor (CI), titan (Ti), pos-
por (F), tertinci deqgada C) Adam Balasbnbn. emirinde

gana tegnikada ylken orbn alatbn kadimgi avbr elementter (metal-
lar) litosperanbn icinde Baribagb 0,01°/0, onanda kem melcerde kez-
desedu

Endi anbqgtap turbp, ger gbrtbsbn qurajtbn Bastb elementterdin

tyrli gagdajdagb qimia prosestarbnda qandaj orbn alatbnb men
taiibsalbag.

t * Ot tegi (O, atom salmaqb 16) ger gqaebgbna en kep
Ot tegi pane

taragan element. £er gaBbqgbndagb massanbn 50
orbrn, eastb qo- . . X .
sblbstarb. prosentteji osb ot teginen quralgan. Kadimgi tempe-

ratura men gbsuvda ot tegi turaqtb elementke gata-
db, kep massanbn icinde

Basga elementter men gimi-
aib kyjde qgosblmaj, geke
de kezdese Beredi.

<Al endi ot tegi, goqargb
zooada, suv gana kemir
gbcgbl gazbn gasajdb. Bui
eki gosbndblardbn ekevide
mineraldardb quruvcb, bu-
zuvcb zattardbn ep kyctisi
Boibp sanaladb, Ilitospera
tereqdep, temperatura men
gbsuv keeejgen sajbn, ot
teginin areketl kyceje Be-
Tedi. Litosperanbn teren
gaeattarbnda, gimia kycine

garaganda, ot tegi men ec , i 2

Bir element talasa almajdb. f"gl
Sondbqgtan Tagbrbnbl, az- U

dbgbna qgaramastan, ot
tegi litosperanbn epf terengi
gaeattarbnda orasan zor
areket istejdi. Belsendili- BASOA BLEVE
ginin argasbnda, ot tegi

magmanbll, icinde, Basqga
elementterdin gajsbsb men
Bolsa da qosblbp turuvb

mymkin. Suvbgan magmadan quralgan gbnbstbn sostaebna kirgen
mineraldardbu, eseei, qgajsbsbn alsagq ta, mbjsalb natri (N), magni
(Mg) kremni (Si) gana a (Al), osbnbn, Bori tek ot tegi qosbn-
dblarb Boladb. y

Balgbgan magmanbn icinde ot tegi men suv tegi kep Boladb.
Magma gazdar kep Cbgbp, tez qgosbla Obb
gosbluvdan suv gasaladb. Al suv, gogarbda ajtganda), litosperanbn
iereqgi qaeattarbnda metaldardbn kesin eritetin kycti agent BoOibp

Magmadan (juveniel)

. CER = —:...______
x
QABBOIBNBN IR

TACA SOSTABbEV—————}

+ GHDROSPERA f

21 —sygret. Litosperadagb elementterdln, taraluv
diagramasb.



gb men gogarb garaj keterilgen sajbn, nirte—Birte ezinin eelsendi-
liginen, kyctiliginen ajrbla Beredi; syjtip icinde erip gyrgen avbr
metaldar ceo|pp gala Beredi. Osb ruda mineraldarb osblaj garbqtb
toltbrbp, fbjbla—gbjbla Bilev tastb (KAbLHLIA) ken orbrciarbn gas jdb.

ferdin eetine cbggan gana mugbjt ojbStarbn toltbratbn, kodimgi
suvdbn eetki gaBattnda kemir gbcgbldb, kykirt gbcgbldb, tagb Bas-
ga tuzdar pajda Boiadb. Bui erigtn tuzdar, litosperanbn goqgarqgb
gaeattarbndagb mineraldardbn sostaptarbna oser etedi. Litosperanbn
gogargb gori/onttarbna siietin gogarbdaqgb eritkic suvlar eadoz ne
meteor suvb dep ataladb.

i Kremni (Si, atom S3lmagb 28,3) ger gbrtbsbnda 26

g_f?g;st(gg%_ tej orbn aladb. £oj temperaturada bul gimialb qattb

Sbndblarb. gigersiz dene Boibp sanaladb. Biragq temperaturasb

gogarb ot tegi men suvdbn Buvb kezdeselin mag-
malb gerde kremni tasb, ger gaBbgbnbn ey, keBirek taragan gbDbs
tarnna qosblatbn, Bir nece mineraldardb gasajdb. Al kremidb ot tegi,
suv tegi, alumina, siltili gana siltili—ger metaldarb—kalij (K), natri
(Na), kalsi (Ca) ( k@p atalatbndar) men qosblatbn qosb
larb, ger gqaebgbnbn 2/3 ycin Boiadb. Korsetilgen gbnbstardbn Burb-
Invbnan qgimialbq rette ey, Berik kremni qgo™bndbSb—kremni totbqgb
(S102 Bblajca ajtganda, kremnizomdar pajda eoladb; munan qum,.
gum tas Cbgadb; tagL litosperanbn goqargb gorizonttarbn quruvda
mbqgtb gbzmet atgaradb.

Litosperanbn gogargb qaBattarbnda krernnlj turagtblbgb az, erij-
tin kremnezom (Si04-®W Boibp, mMbqgtb orbn aladb. Krerini tenizde
gbjnalbp, temzdegi esimdik pen gandikter, keeinese olardbn gaeajb
tyrleri tamaq gblbp soradb. Bular kremijndi kremni suv totbgbna aj-
naldbradb, Budan olardbn syjek, qgaebrcaqtarb gas3ladb.

Osb gaebrcagtar men syjekter, mugbjttardbn tyeine kremnezom-
nbn gordasbn gasajdb.

_ Alumin (Al, atom salmagb 27), Utospera massa-
’g‘l'_l‘liﬁ"gn By Sbnda 712°lotej orbn aladb. CY temperaturada bul,
qosblbstarb. kym see gblibrajtbn, ete turaqtb metal. Ai, litospera-

nbn icki OBblbstarbnda, temperatura goqgarb turgan-
da, alumijn ot tegin ezine qucbrlana tartbp aladb da, ainTinnby,
totbgb (Al 3) sir tyrli qgattb mineral— gasajdb. £ana
kremni men Birge dala opatbnbn gbjbndb qosblbstarbnbn qospasbna
kiredi. Litosperarbn goqgargb gaBattarbnda, silikattar Buzblganda,
aluminia tav gbnbstarbnbn kesirek taragqan sazdarbn gasajdb.
falpb qortbn- Litospera gasavdaqb Bastb elementterdin gandaj orbnn
dblar. alatbnbn teksere kelip, mbnadaj gortbndbqga kelyvge
eoladb. £er gaBbgbnbn gimia qosbndblarb men olar-
dbn sbrtgb gagdajda galaj gasaluvbnbn arasbnda gattb eajlanbs Bar.
Soudbgtan eulardbn gbjbndblaibn, ezderinin icki zandblb( b-
na eagbnatbn, pizikalbg —gimia sistemasb dep qgarav-

ga Boiadb.
Bui sistemalardb easqgaratbn paktbrlar. temperatura, gbsuv, sos-
tap gana ger gaBbgbnbn gasajtbn zattar ) konsentrat-

siasb eoladb. Mineral degenimiz sistema damuvbnbn, Belgili Bir satb-
Sb, ne pazasb Boibp sanaladb.



Mineral pga™ainvbnbp ar Bir pazasb, temperatura, qbsuv gana kom-
ponettar konsentratsiasbnbp Belgili Bir “agdajbnda qgana Boladb. Al,
sistema osb gagdaj ceginen cbgbp ketse, onda turaqtblbgb Burbia-
db, gapadan Basga pazaqa kKecip, caga mineral pajda Boladb. Tem-
peratura ezgerilgendikten, mineral gasaluv sistemasbnbp turaqtblbqgb
ezgeriletindigine bstbg Bulaqtar buvbnbp salgbndavb mbsal Boladb:
Bulardbn icinde kremni totbojb ertilgen Kkyjde Boladb; Bmi totbq
kremni tupbnbp ) eyreikti tyrinde Kkezdesedi; al tup opal 2
(SiI0H20) dan quraladb. Osb sbjbgtb turagsbzdbqga endi Bir mbj-
sal: deniz suvbnan (mbjsalb, Kaspij denizinip Qara—Bugaz qoltb-
gbndagb) suvdb -]-50 ten temen salgbndatganda, glaveer
(Na2S04H20) eajlanuvb, al temperatura keterilse gajtadan eiip kete-
tindigi dalel Boia aladb.

Qbsuvdbp ezgerilyvine qaraj, gapadan paza pajda BoOiUvba Tb-
nadan da keryvge Boladb. Mbsalb, amorptb izees tasb ylken qgbsuv
(gana temperaturalar) dbp saldarbnan Tbrawor picindi kristal tyrine
kecedi. Kaolin qattb qgbsuvdbp saldarbnan dala cpatbna (ortoklazqga)
kecip ketedi.

Komponenttardbp konsentratsia kyci, keeinese litosperanbp go-
gargb gaeattarbnda, dala cpatbnbp suv men kemir gncqbldbgbnbp
aserinen Buzblgan kezinde kerinedi. Dala cpatbnbp (ortoklaz) Burb-
luv reaksiasb temendegi sgema Bojbiica Boladb:

KrAIrMi60i6-1-COr—32H20 — H2A12Si20 8H20-j-K2C03-[-4Si02

dala cpatb kaolin potac kremnezom

Sonb men, Bui arada dala cpatbnbp pazasb kaolin, potac gana krem-
nezem pazasbna kecedi. f£er pasbubnba goqargb zondarbnda, mij-
neraldardbp paipb BUrbinv prosestarbna (gimialbg tozuvbna) kompo-
nenttardbp sostaBb mbqtb aser- etedi.
Osb ajtblgannan, mineraldar $asajtbn sistemalardbp
YaBM - areli'eti litosperanbn Belgili Bir gorizonttarb men Baj-
2asav zarrdarb. lanbstb ekendigi ajgbti kerinedi. Osbojan svjenip,
litosperaiib sonbp eojbnda Boiaibn qgimialbgq proses-
tip ez aldbna Belgili sbjpatb Bar, $ana ezinip blajbg zapdblbgb Bar
temendegi zondarga .(Ban—Qejsa) goib men eelyvge Boladb (22—
sygret).
fer astbnda, terendigi 30—40 kilometr gerlerde, temperaturasb
da gogarb (1000° melcerde) gana gbsuvbda ylken.(10000 atmospera
camasbnda) magma zonb Bar. 01 zonadagb elcmentterdip qosbndb-.
larb Bizge Belgisiz. Bui magma zonbndagb elementterdin qgosblbs-
tarb litospera gorizonttarbnbp eetterindegi qosblbstan, sez ?0q Bas-
ga, "Maratblbsb ezgece. Bui gorizontta ep sbiBbr degen azot (N),
kremni (Si) sbjaqtb elementter de ageptavir gimia eelsendiligin ker-
setip tirliip ketedi. Al Bmi zonada, litospera gorizonttarbnbp Bette-,
rindegi, Bir gatar gimia qosblbsb Cbdap tura almajdb. £er qgaebgb-.

*) Tup— ganar tuv qusbgbnan pajda Bolgan tav Agbnbsb.
2 Opal—amorptb kremnezomnan quralgan mineral, gattb, tyrli tysti.
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noy, almasbp turuvbnan, magma zonbna tysip ketken sbrtgb qgimia
<qosbndblarb derev Burbibp ketedi.

Osb zonanbn ystinde, anamorpizm degen zona Boladb. Mwunbpg

~ogargb cegi 10 kilometrdej tereqdikte Boladb. Bui zonanbn gb-

suvb ylken (2500 atmospera-

RbJLOMETRLAP.b dan artbqg), temperaturasb bs-
sb (300° tan gogarb). Bui

Kretnig men onb qosblbsta-

ATMOSPERA rernby, easbm Bolatbn geri.

Totbquv prosestarbnbn, kycti

Bolatbnb—Bui zonada ot tegl

n getirnsiz. Sondbgtan, Bui zo-

naga gogarbda gatgan zona-

IDROSPERA
a2 dao[b qgosblbstar tysse, onda
_ olar gajtalav reaksiesine ucb-
A rajdb. Sol sbjaqtb Bui arada

t T.0Z POJbSb . .

suv da getirnsiz; sondbqtan,
sludanb gospaganda, Bui ara-
EMENTTEV POJbSb dagb Barlbgq gosbndblar suv-
SLANSA MEN GNEJSA 1= Sbz Boladb. Bui arada, litos-

RALATbN GBLLS. © N pera gorizonttarbnbn eette-
rinde gasalgan gbnbs Barbnca
@ 1 qbsbladb, kelemi Kicirejedi.
4 MA GMA ZONb Qblblbg keBirek cbgquvbnan
sostaBb da ezgeredi. Bui kris-
taldb slansa gasalatbn ajmaq
Boladb.
Munan gogarb katamor-
22 sygret. Ban Qejsa goib Bojbnca rnine- Pizm degen  zona gatadb.
raldbn, gasaluv sgemasb. Munda temperatura da, gbsuv-
da ortaca eoladb. Bui zona-
“Mbl, temengi gorizontbnda, terepdegi ertindiler Icindegi erip gyrgen
zattardb ajbrbp cbgaradb; Bumiar eorpbldag gbnb”~tardbn Basbn Birik-
tirip eekitedi. Munda korsonat pen gidrattbn gasaluvb totbquvbdan
Keri easbm Boladb. Sol dengeidegi mugljt tyBlnde zonasb
eoladb; munda deniz tyBine cekken poipbldag tunBalar, Biri men
Biri BajlanbSbp, esine blajbqg, tav gtnbstarbna ajnala Baredi. Kata-
morpi7m zonasbnbn gogargb gorizonttarbnda gblblbg kep Cbqarlbqg
totbquv prosestarb men tav gbnbstarbnbn Bureinve BasabT Boladb.
Munda iri molekuldb mineraldar gasaladb. Ot tegi men suvdbp kep-
‘tiginen munda totbquv Boibp, gldrat gasaladb; kemir gbcgbl qosbn-
dbdan krem qbcqblbn bgbstbrbp Cbgaradb. Bui tozuvdbp gigerli zo*
'nasb eoladb.

_ Mineral gasaluv protsesinin pgaipb sbpatbn sargbp
Mineraldbn ga-  3it3 kelgende, Bui protseske organizmdardbn etetin
saluvbna orga- . . - . . .
nirwney qatb- orasan zor oserin ajtpaj Bolmajdb. £er earbnbli ©mi-

nasb. rinde Bulardbn qatbnasuvb ete kycti. sondbqtan qga-
zbrgb gblbmda atmospera, gidrospera pgana litospera
men qatar gandik Ben ©simdik dynijesi ez aldbna Bir kycti geologia

paktbrb Boibp sanaladb.



gazdb
teglnin
Naratblbsta azottbn ajnalbp ezgerilyvi de esimdikterdin qatbSb
nmen Boladb. Bir gagbnan azottb erganika qosblbstarbn azottb qgbcqbl
tuzdarga ajnaldbruv, ekinci gagbnan bos azottb organika qgosblbstarga
ajnaldbruv, kesinese qurt, gsndikterdin gatbSb men Boladb. Bui qurt-
tar kykirt, temir tagb tagblardbqg ajnalbp ezgerilyvine mbqgtb gatbsadb.
Mineraldardbn gasalav prosestarbnda ganuvarlardbn da qgatbsb
tipti ylken. Olar zattardbn ajbrBastalbp turuv saldarbnai
ool gazdbn kep massasbn gana gasap qojmajdb, ©lg< candikter
din syjekteri men tas gaebrcaqgtarbnan quralgan izeesti gana kremdi
cekpelerdin gasaluvbna, suv Balllblb sbjaqtb, deniz gajvandarbnan
Kep mbsalb litosperanbq
eetki gaBattarbn Bosatbp, eorpbldaq gbladb. Syjtip, mineraldb zafc
tagb tagblardbU, taraluv prosestarbn kycejtedl. Bui gende adamnbn
da gatbnasb erekce ystinde kep otbn gagbp, qganca
Ibqg kewir gbcqbl qazdaibn cbgaradb, metal rudasbn gajtalatadb; ger
gaebgbna Bir nece mineraldb tuzdar engizedi; gbsgasb ger eetin ezger-
tlp giBeredi. Sonb men organizmnbn gatbsbn tolbg eseptemej, mine-
raldardbq gasaluv prosestarb tuvralb tolbg tysinik aluvga Bolmajdb,
Mineraldardbn l\_/lineraldardb_n _ pro_sestfarbn, ez ara g_enezis—
paragenezisl, ~ tIK gbnbs eajlanbsb Bir tyrli mineraldardbn Birge gy-
ryvin zerttej kele gana tysinyvge Boladb. Mbsalb,.
litosperanbq gogarqgb gorizonttarbnda pirit (FeS2 limonitga
(2Fe203 3HOO0) ajnaladb. Sonda ekinin Birinde limonittin icinde pi-
rittbon Buzbimagan qgaldbqgtarb taebla Beredi. (goqarqb ajtblgan naj-
lanbstblbgqga bu da dalel. Ekinci gagbnan, Bir Bbpbla mijneraldar,.
pizikalbg—qimia sistemasbnbn cegindegi Bir gagdajda eolsa, sirin
Biri syjemeldep ketedi. £aratblgan gaqdajb Bir, ne Biriniy artbnan
Blri tezelese garalgan tartiei Bir mineraldardbn osbndaj Bir gerde
BOinvbn paragenez dep atajdb. Paragenezdin quBblbSb mineraldar-*
dbn Cbqggan gajin cecyvde qana pajdalanblbp qojblmaj, pajdalb ken
orbndarbn taeuvda da pajdalanbladb. Maselen aHbnnbn tyeirli ke-
nin kBarts pen tolgan, Biiev tastb gerden izdejdi (altbn pirit pen de
eirge Boia Beredi). En algac ken orbndarbn ajbruvdaqb qoldanblbp
gyrgen senimdi adisterdin Biri keeinese komir ,clapa“ rudasb Boia-
db. Temir clapa—siiev tastb rudanbn gogarqgb eelimlnde pirit
(Fe S2 pen mbs galcadanbn (Cu2Fe2S4) surbiganbnan pajda Bolgan
lijmonittardbn (2Fe20 33H20) gbjbndbsb.
Sonb men, paragenez quBblbSbnbn teoria geninde de, tagirijBe
geninde de Tapbrb oOrasan zor.

8. Mineraldar klassipikatsiasb.

Bizge Belgili 92 elementterden laBaratoriaga salbp

Mineraldardbn, qoldan esepslz kep gimialbg qgosbndblardb gasavqa,
O‘I‘:qubtaga';ab_ Boladb. A1l endi litosperanbn taeijgbj gaqdajbnda osb
nbstarbng asav- €lementterden mineraldar gasav mymkincillgi odan
dagb ornb. elde qgajda az. Biz ger gaBbgbnbqg Bir nece zonaqa

Belinetinin Bilemiz; bul zondardbn gajsbsbnbn Boi-

sada mineral gasavdaqb paktbrlarb—temperatura, gqbsuv, sostap gimia.



fkomponentinig konsentratsiasb—asari Birtyrles keledl. Sondbqgtanda ga-
ratblbstan osb kyni 2000 ga cejin gana mineraldar taeblgan; alendi
-osb. melcerden artbq tagb kep qosbndb taebladb devge dalel £oq.
Osb kersetilgen catanbL 1500 tlpti sijrek kezdesiledi. Birag galgan
kep Bohbn, az Boiabn ?b]b kezdeslp turatbn, 500 Tinerainbg tek
arb gana cerdig qgaebqgbn qurajlon tav Qbnbstarbnbn sanbna
kiredi. £er carbndagb tav fbnbstarb massasbribq 99,9% dajb,
keeinese, gbjb kezdesetin, gornbb fasajtbn 20, eolmasa 25 ag mine-
raldardan quralgan. Birag adam emirlnde osb ?bjb kezdesileiin mi-
neraldar gana pajdalb orbn almajdb, easga sijrek kezdesetin mine-
raldar da, osb kyni endiriste mbqtb orbn aibp otbr.

_ Mineraldar klassipikatsiasbnbqg taptastbruv negizine
kl';g's?‘gi"’}('gfsﬁa_ olardbn gimia sostaBb albnadb, Mineraldar tuvra”n-
sbnbn, negiz- da, Belgili geologia qgblbmbn quragan ruvda onTb-

deri. Sbnda, gazbp alatbn pajdalb rudalardbq osb gimia

sostaBb mbqtb orbn aladb. Mineraldar 12 gimialbq

tapga Bolinedi. Bulardbn, BaBblarb Tbnaiar:

Elementter—a\tbn (Au), kymis (Ag) tagb taqblar.

Sulpijttar (kykirlld qgosblbstar)—kinovar (HgS), pirit (FeS) taqb
tagblar.

Totbgtar—saw (H20), kremni (Si102 tagblar.

Suvilb totbgtar—QbZbl kyren temir, ne limonit 2F20 43H20) t. t

Ot tekti gbcgbl tuzdan (eg kep gruppa) euqan “atatbndar: sili-
k&ttar (kremni gbcqg ddbgbnbqg tuzb), mbsalb ortaklaz (KAISiI30 8) t. t.

Kareonattar (keTir gbcgblbnbn, tuzb), mbsalb kalsit (CaCO03 1.1.

Sulpattar (kykirt gbcgblbnbn tuzb), mbsalb gipis (CaS042H20) 1.1.

Nitrattar (azot abcabibnbl, tuzb), mbjsalb natrlb selitr (FlablO3).

Posparttar (pospor gbcgblbnbn tuzb), mbjsalb apatijt [(CaCl) Cad
(P043 11

Gollojt gosblbsb (ptorlb—tuzdb suv teginiu tuzb men,” Basqga gol-
Iojt abcabibnbL, tuzb), mbjsalb tas tuzb (NaOl) t. t.

Organizmtieti cbggan mineraldar—munaj, tas keTir tagb tagblar.

Mineraldardb Bbiaj taptastbruvdbu, ylken Bir kemciligi—bul tap-
tastbruv mineraldardbq gajdan pajda eolgandbgbn kersetpejdi; gana
mineraldar ger gaebqbndaqgb Belgili Bir gagdajda turbp pajda BoOi-
gan eajlam ekendigin kersetpejdi. Mnselen, elemntter (samarot mi-
neraldar) men almas LUo3peransy, tereq astbndagb ete gogarb tem-
peratura men kycti gbsuv ?aqdajbnan tuvgan; al samarot Kkykirttin.
deni anadan tipti eeten gaqdajda, litosperanbn eg Qogarb gorizon-
tbnda, kykirtti gbcgbl qosbluvbnbn, aldb men gipistig Burbinv golb
men pajda Bolgan. Osb ekevin ~ogargb taptastbruv Bojb men Bir
topga gosbp aiserip otbrmbz. Sonb men, mineraldardb qgimialbq tap-
lastbruv—mineraldbu pajda Bolgandbqgb taBbjgbj £0lIs men Ba)lanb-
sbn kersetpt*jdi. Sondbqgtan, bul adam BaiaBbna pajdalb mineraldar-
db izdev negizinig sistemasbna tuvra kelmejdi. Mine sondbqtan, osb
kynde mineraldardb casalgan “?agdajbna qaraj taptastbruvdbg gol-
darb garastbrblbp "aibr (genetikelik taptastbruv).

Tyrli mineral taptarbnbg ekilderi men tanbsganda, onbL cagqgbz
plzika—qgimia gaqtarbna qana zer salbp qojmaj, onbg gasaluv oib-
na da (genezisine) zer saluvbmbz kerek.



9. Elementter.

Qazbrgb vaqgbtta, garatblbsta derBes gyrgen 35 ,,samator* ele-
mentter Bar. Bular metaldarga da metallojitarga da gatadb. Sa-
marot rnetaldar altbn gana platbjna, al metallojttar almas pen grapit;
bul songblar samarot keTir teginin polimorptb Bir tyri.

Samorot altbn revsiz (gospasbz) cbnajb taza kyjin-

Altbn. de sljrek kezdesedi. Altbn kesine kymis pen qgosb-

i Jop gyred!; altbn icindegi kymistip irevi ke]lde 50% ke dejin Boladb.
Kymis gospasb (revi) kep altbndb elektrum dep atajdb. Altbn ete
turagtb, Berik element; sondbqtan altbn ger gaBbgbnbp earlbg zon-
darbnda samarot mineral kyjinde gyre Beredi.

Altbn acbg sarb tysti, ete gumsaq (gattblbgb—2,5) tez Balgbjtbn
metal. Mencikti salmaqb edovir avbl (19,5).

Kristal tyrinde altbn sijrek kezdesedi. Kristaldangan kynde durbs
sistema tykce, oktaedr tagb sondaj picinde Boladb. Al gaj kyjinde
ahennbp pormasb tyjircik, plastinka sbjaqtb, BOlmasa Butaqtb aqac,
gbjratblgan sbm sbjagtb Boibp gatadb. Eger samorot aHbnnbL, tyjir-
cigi irilev ylkendev kelse, onb samorodka dep atajdb. Oraldan tavbp
algan orbstbp ep ylken samorodkasb 36 kg cbqggan.

AUMbnnby, eg sirinci garalgan pormasb, litosperanbp terep OBblbsat-

rbnda, magmadan cb-

- \\\\\\\\ \\\\%\Q

de kickene Baicek
\\\\\\ %«K\ C.bLOiA

Beicek BoOibp Kirigip
gyredi. Mineraldardbp «
mundaj casaiganbn
magmalb casaluv dep

j atajdb. Bui aradan ai- * o
tbn imBeniai (gas) suv- B
da ertiridi kyjlnde BIr ALToND BUZbLOIAN
gatar kremnezom ga- billv BILCV
el 23—sygret. Altbndb Biiev tastan altbndb gqumdaqtardbn
men Birge, lilospera- pajda boluv sgemasb.*

nbg orta gorizontbna
Cbgbp qgaladb. Bui arada ol kremnezom men Birge ger gaBbgbnbn
garbgtarb men Beiinip cbgadb. Altbndb kvarts Biievi osblaj garaladb.
Mineraldar gasaluvdbp bul tyrin gidrcitermal fasaluv dep atajdb.
Bilevler Buzblojan kezde, aMbnnba kickene tyjirleri suv men aqbp
ketedi; Birag ezinip avbrlbgbnan bul tyjirler agbn suvdbp aigbTbna
Ap|nmalep galadb; syjtip bul arada qgajtadan cacbiTaib altbn keninip
ekinci ornbn gasajdb (23—sygret). Bui cacbiTaib keninip icindegi
altbn gbnbstbp ar Bir tonnasbnda 5 gramnan kem kelmejtini Bolsa
gana, endiristik Tapbro Bar Boibp sanaladb. Ep Baj cacbiTaib kennip
| 9 Bir tonnasbnda 15 gramqga dejin altbn Boladb. Kepester odagbnda
'~ ep eaj cacbiTaib kender Oral gana SiBirdip tavlb OBlbstarbnda eoladb.
Aitbnnan aqca tyrli zejnet eujbmdarb, anbg—dol kersetklc aspap-
tar, potograpia zattarb isteledi. Altbn galatgan metaldb zattardb tot
Baspajdb. Ep ajagb adam aitbnnan tis te saldbradb.



Samorot kemir tekteri ger ystinde almas pen grapit

K-»r mineraldarb tyrinde kezdesedi. Almas dyzyv sistema-
B Moy, oktaedr gbrb Bar, kickene Kkristaldar tyrinde
kezdesedi (24—sygret). Bui eL, qaltb mineral, gattblbg ckalbnda ey,
eogargb orbndb aladb (30). Taza almas galtbr keledi. filmastbn Bei-
gill pir gas jeti: sovleni ete kycti sbrdbradb. Almastbn icine Kiretin
garrqtbn savlesi, onbL, icki gagtarbnan Bir nece ret sbnbp sbrtga
(bgarda kempir gosaqtanbp tyrli spektbr tysine taraladb. Osbdan
ejnagcbp turgan gap—agarbg taza acbq tyster cbgarib. Almas kynge
(*agblbsgan vagbtta, taza .almas tysin
eeredi. Almastbn icinde irevi aolsa, tysi
hek, gasbl, gbzbl tagb easqa tyster men
gargqbrajdb. Tysteri qosblbp kejde kyngirt,
gara tys te Boladb. Qara almastb kareonnt.
dejdi.
Almas massasbnbq kopciligi cacbiTaib
kenderden cbqgadb. Onbu, ey B rinci gara-
tblgan periniy, gbnbsbs magmalb agbnb$ eo-
Ibp sanaladb. Almastbn kristaldanuvbna,
ete gogarb temperatura men gbsuv kerek.

Kepester odagbnda kickene almastar
kejde orta Oral men Enlsej Bojbnan kez-
desedi. Almastbn kep cbgatbn geri Tystik

24—sygret. Almas kristalo  Aprikanby, KiTBerie] qaiasbntp gasb gana
India men Braziliada soladb.

Gdemiliginip argasbnda almas nece tyrli zejnetke ustaladb. Sijrek
kezdesetindtkten, almas en~gbmBattb tas Boibp sanaladb. Qbrlangan
almastb eriliatit dep atajdb. Almastbn qgbmBartblbgb onbL, camasb
men avbrblbgbna qgaraj arta Beredi. Almastbn avbrlbgb karat Ben
(V5 gram) elcenedi. Iri almastar az; sondbqtan qoldagb Bar iriieriniy,
teke atta-b Boiadb. Kenester odagbnbp almas gorbnda en iri almas
,,Orlop" tbp avbrlbgb 19234 karat (25—sygret) Boibp sanaladb. Al _
mastbn salmaqgb 3000 karattan artbgb da Bar. Almas qattb Bolgan.

25—sygret. Dynije ?yzindegi Iri almastardbn, nusqalarb.

Soldan oaga qaraj: ,,Orlop" 1923/4 karat (keuestin almas pondbsb), ,,Ko-i— Nur‘“—"alpaq almas—106

karat, ,,Kyngej $uldbzb*“—125 karat.



dbgtan tegnikada kesyv, Burgblav (meselen almas eurbnda) ustala-
db (26—syqgret).

Samorot kermr teginin Basqa Bir tyri — grapit. Grapittin Icinde
gospa (13% ke dejin) kep Boladb. Bular Birine — Biri Belgili tartip
pen gaBbsgan, tyrli tbgbrcbg massadan qurblojan, taqta—taqta Boia-
db. Grapittin tysi gara, ne sur, metalca abWbrap turadb. Qattblbqg
gagbnan garacnanda, o! temen deregcde Boiaob (1): grapit qolqga
guojadb; sbjpaganda majdaj seziledi. Mencikti salmaqgb — 2,2; onbpg
garsluv odisi tyrlice. Lava suvbganda ylken ,
massa BoOibp tunbp qaladb, sonda ol kemir
tekti qosbndblar Bnvbnan Cbgadb. Bui gosbn-
dblar bdbraj kele Bilev—siiev grapit Bajlbqgbn
gasajdb. Mundaj prosesti pnevmatolit dep
atajdb. Munan Basga gragbjtttn kep Bajitgb
gogargb temperatura men gbsuvdbu, saldarb-
nan tas kemirdin gajtadan kristaldanganbnan
Cbgadb; maselen, tas kemirdin galbp gasatb-
nan, tegilip gatgan iavalar wen gagbndasqgan-
da, grapit pajda Boladb. Minsraldar gasavdbn
Bvi anisin kontakti metamorpizm dep atajdb

Kenester odaqgb grapitke ete Baj. Gsirese
umnbn KeBi Turugan elkeslndegi Kurejka
ezeninde, Sajan tavlarbnda (Aniser keni) gana
Qbjbr cbgbstagbh Amur ezeninin Bo]lbnan kez-
desedi. Grapittin, ete gbmBattblarb galBan ele-
mentterinin elektrottarbn casavqa, garbndac- r<|ft— Alma?
ga gumsaladb. LFemengi sorttarb™ cojbii qujuv b'c%{gamas BUTULA MC.
gumbsbnda qalbpga gumsaladb; maj men qosbp, Tacinanb majlavga
ustaladb.

10. Kremnidbrt, suvlb, suvsbz totbqgtarb.

ger men taribstbrgan-

Kvarts. da, kremni totbgbnbn (Si02 qgancalbq Taabrb Bar

ekenin ajgbndagambz. Bui ger qaBbgbnbn en keBi (ger qaebqgb
massasbnbn 60% Kremnezomn

mineraldbq emnezom Kvarts gattbib-

gb 7, mencikti salmaojb — 2,6; kristal kvartstbn ete getilip, gaqsb
kerinetini otas prizma men (17—sygret) piramida, geksogonal siste-

masbnda eajgaladb. Kvart sir Kristaldb Eeicekterinin uzbn-
dbgb, kejde metrden de wurbn Boladb.
Ec Bir qosbndbSbz, taza kristal kvartstb— dep ataj-

db. Sonda da, keeinese, icindegi qospalarbna qgaraj cnbn tysi or

Ky tyske Bojaigan (temir qosbndbSb Boinv

kerek) kvartstb dmetis dep atajdb. Mundaj gbirmat asbl tastbn ken
Oralda Boladb.

Kvartbstbn Bolmaj gaj ojana pabiiblap turgan kristalbn
gana BIir tegis tyjircikti agregatbii kadimgi kvarts dep atajdb. Q
dar, kesinese, kadimgi kvartston domalangan tyjircikterinen quraladb.

Kvartbstbn tujbg—gasbrbn kristaldb tyrlerinen atavqga
Boladb. Jacmaqa saz Ben temir kep qosblgan Boladb; jacmanbn tyr-
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li ademi tysteri Boladb; opaj gonbladb; sondbqtan tyrli Btijbmdarqga
gumsajdb. Kepester odaqgbflda jacmanbp kep cbgatbn Baj geri, tys-
tlk Oral (Kerikti tav, tagb,easga tavlarda) gana Altajdan kezdesedi.
Kvartstbp gasbrbn kristaldb easga Bir tyri ol lodimgi ta-
ramdb massa Boibp turadb. Qalsedonnbp cumBar—ala tyrl agat (27—
sygret); saz, suv, opal gosblgan (temennen gara) galsedon, BariTir-
ge Belglli; kremni (cagpaqtas). Kejde kvarts ezinip kristalbna easqa
mineraldardb qosbp aladb: maselen, sludanbp altb”db cecyjkasbn
(aeanturin), asBestip Belcekterin tagb Basgalartm gosadb; smiar kvars-
ga gisek terizdi (mbShq E)kek tyr Beredi. O3b t
iIsterge, zattardbp Betin epdevge ketedi, arzan Bagalb asbl tas ornb-
na gyredi.

Kvaitbstbp genezisi tyrlice; inagminbp suvbjtbn zonbnda, bul
granit, kvartstb porpor tagb Bas-
ga mineral gbnbstarbn gasajtbn
Boladb.

(“oqgarb zonalarda ruda men
Birge.fbstbg suv ertindjlerinen
Cbgadb. Kvartsb Bar tav gbnbs-
larb BUrbibp gel, suv men toz-
gbndaganda, ol ey mbqgtb gal-
dbOJb Boladb.

Kvartstb tyrli— tyrli gbp
pajdalanadb. Kvartbstan qgortbl-
gan Cbnblardbp, osire—kylgln
savlege meidirligi artbg Boia*
db. Sondbqgtan dorigerlik go-
Ibiia kep pajdalanadb. Kvar-
tstan qortblgan bdbstar qgbc-
gbldagga, otga Cbdamdb, gana

27—sygret. Agat. temperaturam>p tez bstbg—su-

vbgtb ezgerilyvine cbdamdb

keledl. Kvartbstbp tyrli tysteri ortaca! Bagalb gomeat tastar ornbna

gyredi, ey ajagb, qumdardbp ezi qurblbs gumbsbnda, gol salavda,
kydimgi cbnbnb gajnatuvda kep pajdalanuladb.

Kremnidip suv totbgbn (Si02,«H20) opal dep ataj-

opal- db. Opal kedimgi kollojdal (ujbmalb) stuvdenb (geli).

Bui amorptb gana izotrop zat. Opal ezinip eojbnda suv saqtajdb;

ol suvdbp melceri blgbj ezgerip;turadb. Kejde mineraldbp 13 pur-

sentine dejirii suv Boladb.

Opal—edovir gattb mineral (6,5), mencikti salmagb kem ernes
(2). Opal tana sugbldb gbltbrajdb. £ana kedimgi meldir gbltbravbq
kollojdal (ujbmalb) ertindilerine sejkes, ,,Opalessensia” jagnbj kem-
pir qosag sbjaqtb tyrli tyste Boladb. Bui qasijet keeinese sytte] aq
.albs opal* da gagsb kerinedi. Opal gosbndblar men eojalbp ta
ketedi; maselen, temir totbgb men tyrli tyske kocedi.

Opal keelnese tunea gbnustarda kezdesedi, erijtin ktemln gbcqbl-
dbgbnbp suv ertindilerinen, gana siltili kremin tuzdarbnan tunbp ga-
ladb. Osb kyngi bstbg, orasandar meselen, Islandiadagb gejzerler
agbp etken gerlerinde opaldbp eyrcikterin qgaldbradb.




OpaMsbL, sazdb, kremindi cekpeieriniy arasbn qosbp, Biriktirip
otbratbnb da Boladb.

Onan kejin, tepizdegi erganizmdardbp kremin gaebrcaqtarb opal-
dan Boladb; Bulardan trepel dejtia tav gbnbSb gasaladb.

Opal Kepester odagbnbn, tyrli gerinde Ukrainadagb granittar ara-
sbnda; Ortalbg gara topbragtb OBlbstan, Oraldan (trepel tagb Bas-
galar) kezdesedi.

Opaldbp ademi tyrleri gartb Bagalb qgbmeat asbl tastar ornbna
gumsaladb. Trepel qurblbs materialdarbna gumsaladb; metaldardb
egevge qoldanbladb; gana atblatbn zattardb gasav gumbSbnda siuir-
gic zatb eseeinde pajdalanadb.

11. Silikattar.

(Kremin gbcgbldbgtarbnbp tuzdarb).

Ot tekti qgbcgbldbgtardbp tasbna gatatbn mineraldar-
c aufb™boat- AL icinde, litosperanb qurajtbn tav gbdbstarbnbn, ga-
? tarb. ¥ saluv qgasijetterine garaganda, ajrbqca orbn alatbn-

dar kremin gbcgbldbqtarbnbp tuzdarb, Bblajca ajt-
ganda, silikattar dep atajdb. Qer gaBbgbnbp 65 prosenti, osirese
anomorpizm zonb osb silikattardan quraladb. Osb kyngi Belgili mi-
neraldardbp 30 prosenti osb Belimge gatadb.

Silikat sostaebna onca kep elementter Kkirmejdi (18 — ge dejin).
Kreminmp kemir tegi men uqsas gerlerinin, Bar ekendigi este boluv
kerek; kemir tegi kep qgosbndblarb Bir az elementter men Birigedi;
eiraq qosbndb tyrleri kep, sondbqgtan gana kemir tekti qosbndblar-
dbn gimiasbn ez aldbna Beiek organika gimiasb dep derees at pen
atajdb. Kemir tegi men kremin element sistemasbnbp giginde Bir
Belimde Boladb.

Silikattar icinde, litosperanb quruvga ajrbqca kep
Dala cpattarb. (atbsatbn data cpattarb (kremin gbcgblbnbn gbjbndb
tuzdarb). £er qgaBbqgbnbp 50 prosenti osb mineraldardan Boladb.
Qirnia sostaebna garaganda, dala cpattarb siltili gana silitili—ger me-
taldarbnbp asinnMi—kremin tuzdarb—ortoklaz (KAISi30 8) aleit (Na-
AlISIO 8 anortit (CaAl2Si2 8 gana Bulardbp izomorp mineraldb qos-
paiarbrnan gasaladb. Dala cpattar monoklin gana triklin sisteme por-
masbnda kristaldanadb; kejde qosalgb (egiz) kristaldb da gasajdb
(28—sygret). Dala cpattarb magmalb gbnbstardbp en, kerekti sostaeb
Bolgandbqtan, magmalb gbnbstardb ajbruvda ylken tauysrs eoladb;
tuns Kejinirek keremiz. Dala cpattbp ey kerekti Birevi ortoklaz; oul
granittbo, gbnbb gasajtbn mineralb.

Ortoklazdbp gattblbgb—6; mencikti salmagb—2,5; ortoklaz cbnb-
ca gbltbrajdb, eptep gana geti sevlelenedi. TysSl acqbl — gbzbl, sarb,
sur, Bolmasa aq Boibp keledi.

Dala cpattardbp icinde tyrlice Boibp keletinnin, Biri plagioklaz—
aleit Ben anotittbp izomorp qospasb.

Dala cpatb gacanda magma tekti eoladb. Maselen: granittagb
ortoklazdbp tegi osbndaj. Magma gatajuvbnbn, ey agbrgb stadiasbn da,
ail knstaldaneagan BallbTanbLl, ucgbc zattarb, kep galdbqgtarb magma-
noy, gatqgan Belcekterine, eolmasa mapajbndagb gbnbstarbna kiredi.



Pegmatit Biiev tastarb osblaj pajda Boladb. Bu! Biiev tastar Kke-
Binese gagsb kristalddngan dala cpattardan, kvartstan gana sir az

sludalardan quraladb. Mundaj Biiev tastardbn kej Bir ortoklaz Kris-
taldafb tipti ylken Boladb. ©n-

“?\;f“;‘]/" peranbg terenirek gorizonttarbn-

j,f\h diriske kerek dala opattar kesBi-
A;gigjg;\h nese osbiidaj Biiev tastardan
\%{{sfgi;'!i"|;;“ albnadb.
F *"l'.'ﬂ;‘f', Munan Basqa dala cpattar
]u!\,j anomorpizm zonasbnda litos
I

=/ da da garaladb; bul tereqdikte,
\ ) ete pgocuarb temperatura  men
A gbzuvdbn saldarbrian tav gbnbB-
28-sygret. Dala cpaibnba kristab; sou- tarb qajtadan kristaldanbp gata-

gosb—epsalcp (sgenm). db. Dala cpat massasbnbqg kesi

porpor, pajansb, ernai, gana gla-

zur gasavga ustaladb. Kenester odagbnda dala cpattbp ataqtb Baj
gerleri AQ deniz gagasb, Oral Ukraina, Sisirde Boladb.

Kaolin Litosperaribu goojargb gorlzomiarbnda, dala cpattar

' glmjalb Buzbluvga kezdesedi. Dala cpattb Btizatbn
paktoiar snv men kemir gbcgblb qazdarb. Dala cpaMbL, BUrbinv
reaksiasb 27—Bettegi sgema Bojbnca Boladb.

O3b prosestin nntijgasinen suvlb alumdi silikat , Bblajca
ajtganda porporlb saz pajda Boladb. Bui amorp topbrag massa, ezi
03] kez Ben kerinBejtin kickene qgaBbrcag gbjgbmdar men plastin-
kalardan quraladb. Keolin torn gumsaq (gattblbgb 1); mencikli sal-
magbnbn Bolganb—2,6. Taza kaoiinig tysi aq, gospalar men sarb,
gbzo[blt tyske de kecip turadb. Kaolin pospor endiiisinde ustaladb.
Kenester odagbnda kaolin keni Batbs Ukrainada, Oralda Cbub3a SiBir-
de gana Qazagbstanda kezdesedi.

Sludalar Suvlb alum silikattarbna sludalar da gatadb. Bui

' magmalb gbnbstardbq gana kristaldb slansalardbq,
maseleD, sludalb slansalardbn sostaBbna Kkiretin, ete kep taralgan
gbnbs gasajtbn mineraldar Boibp sanaladb. Sludalar melcerlep ajtgan-
da ger gaBbgb salmagbnbn 4% Boladb. Bulardbg gimia sostaBb tipti
gbjbndb, ezgerilmeli keledi. En kep taralgan kali siudasb, Bblajca
ajtgqanda muskomt (KH2ADbSI ]2) gana magnezialdb—temir sluda,
Bblajca ajtganda HK,H2 "Mg,Fe)2 (Al, Fe)2 Six0 121 Bole

Sludanbn osb tyrleri monoklin sistemalb gaBbrcaq porrnalb kris-
taldb agregat gasajdb; wmnbag gbmdasuvb ete gagsb keiedi. Qattblb-
gb kep ernes, Bolganb 3. Muskevlit, Bblajca ajtganda, kali siudasb
tyssiz Boladb, kejde sarojbc kek tyr men BoOjaladb. Biotit Bblajca
ajtganda, magmazlal siudasb Qara Boladb. Bui muskovittan keri ger
ystinde kesBirek taralqgan.

Sluda ne magmanbn suvbgan kezinde pajda eoladb, ne anamar-
pizm zonasbnda tav gbnbaiarbnbg gajtadan kristaldangari kezinde
pajda Boladb.

[ Qorcavdbn icindegi element Beigilerlnin arasbndagb ytir (,) Bill elementter
z omorpizrn goib men mineraldar icinde Birin—asiri ajbreastala Beretindlgin kersetedi.



Sludanbn Bir tyrli gbWbr, plastinka tyrleri saz Ben qumga da
Nosabibp gyre aeredj. Bui sludalb tav gbnbstarbnbn sBurbinvenan paj-
da Bobdb. Kenester odagbnda sludanbn, key orbnb koreliada, Mur-
mau elkesinde, Oralda, SiBirde eoladb.

Sluda elektir tegnikesinde, etkizBejtln material ornbna Kesirek
pajdalanblatbn Boianb. ©zinin stbgqga cbdamdblbgbnan, gogarb tem-
peraturada isteletin cbnb apparaMarbnbg ornbna gyredi; munan Basga
reregke men gasajtbn istergede ustaladb; qgagaz ©ndirisinde taqgb
tagblarda goldanbladb.

) Cjbjbndb alumosilikattardan Basqa, ger gaebgbn qur-

Metasinkattar — vda, ogep tavir orbn alatun metasilikattar—kremin

attar. gbcgblarbQbn tuzdarb (Si103H2) Beiicoine gatatbn AOb-

Nnbstardb gasajtbn mineraldar. Metasilikattar abnbsA

gasajtbn mineraldar sanbna Kirip, garatblbsta ©te kep taragan. Mag-

ma gbnbstarbnbn avbrlbgq gagbnan 17 pursentine dejingisi osblardan
Boladb.

Metasilikattarga avgit(piroksender) , galgan
—kaltsi, magnl temiri Bar sllikattar gatadb. Bulardbp qgajsbsbnbn da
sostaptarb ©zgergic keledi: yjtkeni Buiar gbjbndb izomorp qospalarb.
Bular monoklin gana triklin, roTt3a sistemasbnda kristaldanadb. Bui
Belimge Kiretin kealnese metal sbjaqtb gbltbraganbnan, galgan myjiz
atbon sodan algan. Mwnby tysi gara Kek, Aunrbib3b— t&l—tal, qattblb-
gb 6, menclkti salmagb 3,5. Bui Qalojan myjiz granit sostaBbna Kire-
di; ganar tav atquvbnan Cbqgan kej Bir gbnbstardbp 50%ti osblardan
Boladb. Metasilikattardbp caruvacblbg Taubrb onca Bolmajdb.

Qbnbs gasajtbn mineraldarqa ortosilikattar—ortokremnin gbcgbldb-
gbnbn tuzbda (N4Si04) gatadb. Kesirek taragan ortosillkat olivin
f(Mg,Fe)2Si04 eoladb. Bui mineraldardbn, tysi olivkedej gasbl, Aabi-
Iblavb Cbnbdaj, gattblbgb—6,5 mencikti salmagb—3,4; kejde ByKili
tav gbRbstarb (dunit) osbdan quraladb; zatbnda, ol teren magmalb
gbnbstar men lavanbL sostaBbna Kkiredi. Bui Tinerallba rneldir altbn
tarizdengen tyrlerin qrizolit dep atajdb; Bmi gbmeat asbl tastar qa-
tarbnda gbrlav gnTtbBbna ustaladb.

12. Ot tekti gbcgbldbqtarbnbqgq Basga tuzdarb.

” : Kaltsit jdki izeesti cpat, keTir tekti gosbndbga,

a 9* jagnbj kareonatqa gatadb.

Kareonattar ger gaBbqunbn eetinde kep taralgan, sondbqgtan Biz-
ge ajrbgca Taabrb Bar; eg aveil pormada kezdesetin Kkaltsit toeb
Boladb.

Kaltsit degenimiz—keTir tekti gqncgbl kaltsiti Boladb osbndaj sos-
tap kadimgi izeesnekte de, Borda da Bar, Buiar kaltsit BeiiTine gata*
db. Al endi nagbz kaltsit dep cbnbca gbltbrajtbn Bir kristaldb tyrin
ajtadb.

Qimia gagbnan taza kaltsit tipti sijrek kezdesedi. Zatbnda Bugan
temir, magnb, marganes gana kremnezom, saz topbrag qgosbladb.
Kalsittbn qattblbgb 3, mencikti salmagb 2,7; gbmdasuvb gaqgsb, kalslt
geksogonal sistemasbnda ete gaqsb kristaldanadb; Bui tyrlice kristal-
dbq pormalarga eaj keledi. Munbg 4)0 gaj pormasb, quralgan 1000



IconiBlnatsia pormasb Bar. Kaltsittbn tyside tbmkep. EqQ Belgili dag-
dblb tysi aqgq. Tipti tyssiz ne kyngirt ag Boblbnb da Boladb. Biraq
tyrlerinig keBi sarb, qonbr, gbzcjblt, gasbl,” ne tipti kek Boibp keledi.
Kaltsittig tysi onbqg icindegi mineral gospasbna Bajiavib.

Islandianbqgq kyn cbojbs gagasbndaqgb kaitsit ete—taza, galtbr— me>b

r, sondbqtan kaltsittbg bul tyrin ez aldbna islandia cpatb dep
a™ajdb. Islandia cpatbnbqg gartgtb qos savlelendirip sbndbratbn qga-
sljeti Bar ekendigi de Belgili; sondbqtatan bul optikada kep pajda-
ifanbladb.

Kaltsittar tyrlice pormada, tyrli tyste kezdesedi, eulardb Basqa
tav gbnbstarbnan oqaj ajbrbp tanuvga Boladb. Munbqgq monisi, Kkar-
Bonattardbn Beri gbcqgbldbgga gattb oserlenedi. Maselen, tuz qbcqbl-
dbgbn (HC1) izees tasbUbq tyjirine, BOlmasa kaltsittbq kristalbna
laTbrbp AiBerse, Bumiar BbcabMop BMrobia eastajdb, yjtkeni keTir tekti
gaz (C02 cbqga Bastajdb. Bui togrijeeni Bordbg kesegi men de, Tbr-
aTbl meu de, gbsqgasb 1zees tasban gajsbsb men de istevge Boladb.

Izees tasbribg garblgan, tesilgen dgerlerinen tyrlice mineraldar ta-
Bbladb; suiar kaitsit gruppasbna gatadb; gana suvdbq tunBalarbnan
pajda Boladb. Bui arada kaltsittbq kristaldanuv prossesi Bblaj Boladb:
C02 Bolgan gerde kaitsit, suvda tez erijtin qos kemir lekti gbcqbl
kaitsit [Ca (HCO3b] gasajdb. Ertindige garaganda teqrekte C 02 ax
Bolgandbqgtan qos K3TIrl tekti gbcqgbl kaitsit taraladb, syjtip C 02 men
CaCO- db mbnadai saema MenNn coboara Bastaidb.

Ca (HCO03?2=H20+C 0 2CaCO0O8

Izees tas garbgbnda Ca (HCO3h Cbggan kep SUV gbjblbp turadb.
Qos kemir tekti gbcgbl kaitsit taraladb, syjtip CaCO3 garbqtbq qa-
Bbrgalarbna tunbp qaladb. Sol tunealar qaebg ne ceike tyrinde kris-
taldanbp, tamcblap 1aTbp turadb. Bul tamcblar edevir Kkeq yqgir,
carbqtarga tamcblap tama— tama syjir syngilenip galadb. I\/Iunda}
ta.i cb syngisin stalaktittar, BOImasa tamcb syrigisi dep atajdb.

Stalaktittarqga qarsb yqgird q astbua (poibnan) Bagana ustbnda-
nbp stalagmittar esedi; Bularda izBesten gasaladb; Ca(C032 ga Ba)
suv tamcbsb tama—tama Bir nece gelda eaqgana =Boibp, teBege esip
getedi. Osblar ger Betine Bulaq, ne kez Boibp cbqgadb da, erigen
izees kodimgi suv tyBlne tunbp otbradb; Bulardb suvdbq Balllbibna,
TYKKe, cepke, agactbqg Butagbna qgondbrbp ta kete Beredi. lzees
tupb dep atajtbn tup kevek massalar osnlaj gasaladb.

Deqgizdiqg gagasbndagb usag tastardb, Bir, ne Bir nece eaqbtta,
kaitsit taram—taram qbp tilip ketedi. Munbg menisi—tav gbnbstarb”
Nnbq icindegi kip—Kkickene garbqtarbnbq Bari kaitsit pen tolgan, al
tav gbnbstarb parbibp usatblbp, onbg sbnbgtarbn deqiz tolgbnb soqbp
maltalandbtbp tastajdb (29 sygret).

Eq kesirek kezdesetin kaltsittbq tyri—tyrli izees tastar; BLI,IaF
ger gaBbgbnda adevir qalbg Boibp kezdesedi.

Izses tastar keeinese tiri zattan cbggan tunea tav gbnbstarb Bola-
db. Sonda deqizdegi tyrli tas gaBbrcaqtblardbq gbjbndbsbnan gasal*
gan Boladb; Birag bul gaebrcagtardbqg ezin, izees tastbqg Barlbq tyrr
lerinen de gagblmaj ajbrbp aluvga Bolmajdb.

Kejde izees tastbq qurblbsb tyjir—tyjlr Sbjaqgtb Boladb. Bui Oollt






n. . Kaltsit tosbna dolomit da gatadb. Dolomit Kkaltsit

0 QI pen magnidip [CaMg(C032] karBonatb. 01 gekso-
gonol sistemasbnda kristaldanadb. QattblbOjb 3,5; mencikti salma-
ob 2,8. Dolomittarda, izBesit tastarb sbjaqtb, giji, agepiavir galbp bo-
I.p kezdesedi. f£aratblbsb kGBinese denizge eajlanbstb. Bular magni
inrbnbg, CaC03 ge oser etyvinen pajda Boladb. Tuz osb gbcgbl-
dbgbna gaj salsap erimejdi, ,,Bbgbldamajdb*, al osb gbcgbldbgga Sa-
Ibp gbltsap Bbgbldap erip ketedi.

Dolomittbn tysi tyrlice Boluvga mymkin: aq, poagw, sarb, gasbl-
dav, gbzbldav, gara.

Ondiriste dolomit izoest tasb ustalatbn gerdip Borinde de ustaladb.

Munan easqga dolomit, metallurgiada otqga cbdamdb materialdar or-
nblia da gumsaiadb.
Pospat, Bbiaica ajtganda pospat qgbcgbldbgbnbp
(H3P 04 laBbna apatit gatadb. Bui mineral glor ne
ptor (Cal)Cag (PO.)3 ne (CaPe) Ca4P043 qosblgan kalsidbix
posporlb gbcgbl tuzb Boibp sanaladb.

Qimia sostaBbna qgarap glorlb apatittar, ptorlb apatittar dep ajb-
radb. Apaiittarda pospor ar tyrli melcerde kezdesedi, kejde 420/0 ke
cejin Boladb.

Apatittbn qgattblbgb 5; mencikti salmagb 3,2 Geksogonol siste-
masbnda kristaldanadb. Kristalonbp pormasb—prizma, taslitsa, ijne
torizdi. Apatittbg kristaib cbUbdaj gbltbrajdb.

Apatit tyrlice tyste Boladb, Birag «kesinese gasbldav kegildirlev
Boladb. AQ, tyssiz, Kylgin, sur ne gonbr apatit sijrek kezdesedi.

Kej Bir apatittar, kGBinese, aqgq kvarts qumtasbna uqgsas, azdap
gasbldanbp kelgen kickene tyjircikti massa Boladb. Bizdip Kolski
goltbgbndagb apatittar mine osbndaj.

Apatittar ger Betine az taralqan; gazbp aluvqga garajtbn apatittbp
ken orbndarb az. Keainese olar magmanbn suvbojanbnan pajda BoOi-
gau tav gbnbstarbiibp arasbnda Boladb. Azdb kepti Barb gbjnaqtb
yjilip gatadb. Munan easqa, ol gidrotermaldan jaoiribj bstbq suv eri-
tindisi men Bajlanbstb Boibp Cbquvbnada bgtbjmal. KeBinese, apa-
tittar Beiek, geke Kkristai Boibp magmalb tav gbnbstarbPbp arasbnan
kezdesedi.

Aitblgan QiBinnan Basga, apatittbp ken orbnriarb OraMbp Kep
gerlerinde, Ilmen tavlarbnda, Bajgalda (Sludanka ezenine gaqgbn)
Boladb. Basqga elderdip icinde: NorBegia, Amerijka Ctatb psne Ger-
maniada Bar.

Sotsialdb ger kasiei egistip cbgbmdblbgbn tilejdi, ol ycin gerdi
mineral men endevdi kvcejtyv kerek. Sondbqgtan apatittar agrano-
mija rudasb Boibp sanaladb. yjtkeni, onda eslmdiktin tamagbna Gte
kerek pospor gbcgbldbgbnbp tuzb Bar. Ekonomijkada Bizdip QIBin
apatitbiibn, ornb ezgece. Bui ken gagbnda taBbidb, ornb polar cep-
Berinip ar gagbnda. Bui kynde ol gerge vylken sotsbjaldb endiris
ornb salbndb; onda gerdi pospor men endev zatb dajarlanbp cbqgadb.
Kepester Odagbnbp superpospat zavbttarb apatittb osb Qleinnan
aladb.

Murmandaqgb gbstb kyni gatpajtbn Blzdip keme toqtajtbn gerge
gagbn turgan QiBin apalliarbnby sbrtga Cbgaruv geninde de ma-

40

Apatit.



ubrb ylken. Birag apatittardbu avbi carmvacbhibuybnan Basga caruva-
Cblbgta da ezgece tagb Bir orHb Bar. Aqt>rgb vaqgbtta apatit pospor
rene pospor gbcgbldbgbn cbgaruvqga kesirek pajdalanbp keledi.

Caratblbsta kezdesetin posporittbp Basga BIl tyri—

posporittar.Posporittar qgimia sostaBb geninen apa-
tittarga gagbn. Bular mineraidardan cbqgadb, onda kvartstbn gone
tyrli siliknttardbu tyjircikteri posporlb gbcgbl kaltsi men gasbsbp Bi-
rigip gyredi. £er gaeatbnda apatittan geri posporlar keBirek kezde*
s”di. Bular pasbibn kristaldb qurblbSb Bar lopbraqtb, solmasa tbqgbz
massalar. Posporittar ne sbngan geri savlelenip turatbn domalaq-
tav Boibp keledi, ne tyrli pormadagb gbjgbm tyjircik tyrinde kez-
desedi. Posporittar kejde posporitga ajnaigaD maqulbqgq qgaidbqtarb-
nby, kesekterinen ylken tas sbjagtb Boibp ta kerinedi. Tysikyren, aq
sur, goabr, garaga dejin BOladb.

Posporittb Basga mineraidardan, ezine sajkes ijsi men ganblmaj
aibibp aluvga eoladb. Ijsi Biri men Birin yjkelegende cbgadb. Bui
ijis wunmnby, icinde Bituminoz zatb Bar, Bblajca ajtganda ketnir — suv
tekti qospalardbu Barlbo[bnian Boladb.

Posporijttar keeinese, Buren”b tepiz typterinde garalgan tav Ab-
nbstarbnbn arasbnan kep kezedesedi. O3b gaBattardan posporittip ne
geke konkretsiesin, ne galbp Bir gattsbn tavbp aladb. Posporit kon-
kretsiasbBbn Bbnboibnan tepiz ganumvarbnbp tas qgaBbrcagtarbnbp gal-
gandarb, ne olardbn, ormbnbL, tapeasb giji taBbladb.

Moskevdip gasbnda (Studeni apanbna gagbn) Biirbngb tepizden
galgan qumdb gara sazda, posporittip eki gaBatb Bar. O6bnbp Bo-
ri tegisinen deplz maqgluqtarbnbp qgaldbgb devge Boladb. Mundaj
gbjnalbp qgaluvb Bir tyrli ojsan apat Boibp, BMi aradagb depiz ma-
qgulbgtarbiibrj, gappaj gbrbluvbnan pajda Bolarga kerek.

Sonb men posporittar pospordan cbqadb; pospor tiri maqulbqgtbp
denesinde Boladb, Biilardbp ezi pospordb depiz suvlarbnan aladb.
Pospordbp ezi depizge, apatitb Bar tav gbnbstarbnbp sbnganbnan
materik suvbna erip agbp keledi.

Posporittar Kepester Odagbnda kep taralgan; keBinese Kenester
Odagbnbn EBropa gagbnan kezdesedi. Onbp qaj qgajsbsbnda Bolsa
da posporlb gbcqgbldbg az Boladb. Sondbqgtan posporlb ger epdev
zattarbn endiryvge onca qunarlb ernes. Onby ken orb-ndarb Moskev
Leningrat oelbstarbnda, Edil eojbnda, Qazagbstan taqb Basqga ger-
lerden taBbladb. Kenester CMao[bnbp EBropa Beliminde ey gaqgsb
posporittar Podolskiden cbqgadb.

Cet elderde ger gyzindik Taabrlb Bar posporittar Ame-
rijka Ctattarb men Aprijkada. Posporittar apatittar sbjaqtb ,,agrono-
rnija ruvdalarb* Boibp sanaladb. Bulardb zavbtta tartbp, usatbp pos-
porit mnbna ajnaldbradb; Bwui gerdi gagsb ondegic eoladb. Kykirt
gbcgbldbgb men oreket etken posporit unb gagsb ralneraldb ger ep-
degic suvperpospatb Boladb. Pospor men epdelgen ger egin cbuUb-
Tbn 50°/0 artbg eeredi.

Giois Kykirtti gbcgbl tuzdardbn, Bblajca ajtganda, sulpat-

p tardbp Bastb tyri gipis. ("aratblbsta gipis kep taragan
Qimia retinen ol suvib kykirtti gbcgbl kaltsi (CasSO*. 2H20)
©oladb.



Gipistin, gattblbojb az, 2 niy cawacbrcia, gone mencikti salraagb
2,2—2,4; gbmdasuvb gagsb. Monoklin sistemasb men qurblgan Kkris-
taldarb tbm gaqgsb gasalbp, tagta pormada Boladb (16 sygret). Gipis
cbnbca gbltbrajdb, kej sir tyrleri cieektej tyrlenedi. Tysi: galtbr,
meidir, ag qgonbr, sarb, algbZbl, kejde kegildir keiedi. Gipistin Kris-
taldarb kejde galtbrap turadb. Gipistar gatar—qgatar turgan guga AiBek
Sbjaqgtb talcbqgtardan da quraladb. Bui cij tasb, ne selenit dep ataladb.

f£er qaBbqgbrida gipis ne geke kristal Boibp, ne iunnBa tav AObMba3-
tarbnbn, gaBattarbnda ogeptovir qalbpdbgb Bar ken orbnb BOIbLP
kezdesedi.

Mundaj ken orbndarb men gacanda tastardbp Dirge cyretindigi
eajagbdan Belgili Boiaibn. Bui tegin Bitis ernes. Gips (tas tuz sb-
jaqtb) ger taibjgbnbp ete qurgag klimattb dovirindegi, geologia
galdbgtarbnbn arasbna taralgan; onda tajbz tenjz aassejindartnda
suvdbn parga tez ajnaluv oserinen Basseinder tyBinde, depiz suvbn-
dagb tuzdar tunbp otbrgan. Osbndaj galdbgtar crtasbnda gipster
pajda r;olgan. Bizdin Kenester Odaojbnda, moselen Oralllby, aldfcn-
da gips Burbngb suvalgan tenizder men keldin tyBindegi saz, iz-
Bestas, merge!, gone gumtastar arasbnan kezdesedi.

Usaqg tyjircikti gipstb aleeastr dep atajdb. Birag aleeasir dep ekKi-
Nnin eirinde sblav gumbsbna kerektl kyjgen gipsti da ajtadb.

Suvsbz kykirtii gbcgbl kaltsin agidrid (CaS04) dep te atajdb.

Gipstb Bblaj pajdalanadb: onb kyjdirip usatbp suv gossa, tez
gatattn gambr Boibp Cbga keiedi. Osb gasijetinia argasbnda qurb-
Ibs gumib3bna kesirek goldanbladb; munda ctukaturlarga, sblavga
pajdalanbladb. Gipstan tyrlice 'tas keleet (skulptura) enerin istevge
Boiadb. Talcbqtb gipstlp Beti giBek tarizdi Bolgandbqgtan tyrli ariev
endirisine de qoldanbladb. Gipis munan Basga gopbcga Cbqgatbn
endevge de pajdalanbladb. Munan Basga qgimia retinea oreket etip
gipdan kykirt gbcgbldbgbn gasavqa Boladb.

(ogargb ajtgandaj, Bizde gips Oral aldbnda (Kungur, Osada)
kep taragan. Munan Basga onbL, Bir kep geri Sol tystik gone Gor-
ki elkelierinde, Qapqgazda, Tyrkpende pgsme SiBirde Boladb.

13. Gallojd gosbndblar.

Tas tuz Tas tuz, jagnbj galit, gallojdb qosbndbsbna gatadb.

o Onbn gimia sastaBb NaCl. Bui kodimgl as tuzb.

faratblbsta o o ez Betince

cekken tuz kyjinde kezdesedi; ne Burbnub cer tarbjgbnbn dovirinde
garatblgan tav gbnbaMrbnbL, arasbnan gaBatb Boibp kezdesedi.

Tas tuz tekce sistemasb men kristaldanadb. Qattblbgb 2, men-
cikti salmagb 2,2; tas tuz tez erijdi. £bmdasuvb Berik, cbnbca Abi-
tbrajdb. Taza kristaldarb galbl. KeBinese tuzdbp tysi ag, ne tyrlice
gospalar men Basga tyske eojaladb. Sarb, sur, algbZbl, qoubr, an®
da—sanda kegildir, gasbl tyste kezdesedi. Tas tuzdbn kristalb ke-
einese ete gagsb keiedi; Birine—airi tez ustasadb.
da, Sieacada OBden qurqgap kevip galgan teniz limandarbnda as tu-
zb tunbp qaladb; Bir nece kyn tuzdb suvdbp icinde galgan esimdik
cyrcikteri tegisi men ylken kristaldb tuz Ben gaptalbp galadb.






rbnda kristaldar gbjnagb Boibp otbradb. Magmanbq inneeni3i (tereq-

degl) suvlarb men qgazdarb pirittb tav gbnbstarbnbg garbgbna oke-

ledi; onda koBinese altbn men Birge Boibp, Basga ruda mineraldarb

men oirge tunadb. Pirit qusbg gbnbstarb men tunealb izBeatas gone

mergelderdin, slansanbg kontaktasb notijgesinde anamorpia zoaasbn-
da gasahdb.

Al lvneaib gbnbstar men eajlanbstb pirit kenderi  organika tekti
keledi; ganuvar men esimdikterdin. qaldbqtarbnbqg taralgan prosesta-
rernan gasaladb. Bulardbn taraluvbnan cbqgatbn k#&/kiriti  suv  tegi
(HZS) temir ertindisine oser etlp, temir men Birge pirit cbqgaradb.
Tuneaib gaeattardbn arasbran eski agactardbq tas Boibp galgan
galdbgtarb glji kezdesedi; eulardbq ystin Qbltbragan pirittbn. kristal-
daib gaptap turadb, eolmasa ol galdbqtar tup—tuvra tegisi men pi-
rittan quraladb. Sonda kodimgi pseedomorpoza Boladb. Mundaj ga-
saluvdb, moselen, Moskev qgasbndagb etken geoiogia emirlerinde
tenizdiq tyeinde galgan gara (iur) sazdarbnan taBuvqg3 Boladb.

Pirit, keeinese kykirtti gbcgbldbqg cbgaruvga ustaladb; rul, sori-
mizge Belgili, gimia endirisinde ete kerekti cijki zat materialdarb
Boibp sanaladb. Mnnan Basga PeS2 ezgece sir qoqgbr temir sojav
"gasavga kerek; gone radio tegnikesiride de ustaladb. Qurblbs tasta-
rerna pirit qosblsa, zbjandb Boibp sanaladb; yjtkeni pirittbn tozuvb-
nan cbqgatbn kykirt gbcgbldbgb gbnbstb parbp—Burbp gieeredi.

Pirit keBinese Bizde Oraldan cbgadb; munda slansalb gbnssta
teristikten tystikke garaj 300 kilometrge sozblbp gatadb, gone Qap-
gazda Gandbgb qgalasbObg ajmagbnan taBbladb. Bwnbuy ken ornb
Moskev gasbndagb Bassejinadan da kezdesedi. Munda eajibqg az. tek
oncejin (kesinese keinir men Birge) ekinci magbzdb ken orHb BOibp
sanaladb.
] Pirittbn kesirek Birge gyretini mbs qalcedotib, jaqg-

polimetal iib] qalkopirit (CuFeS2, Bni gagsb mbs rudasb

' Boibp sanaladb, gone gqorgasbn Qaltbravgb (PbS),
Bolmasa Qalgan Tburbc (ZnS)' Boladb. Bulardbn, Bari qgorgasbn men
TbibC cbgarganda Tagbrb zor Tysti metaldardb osbndaj eirigip
kelgenin polimetal ruda kenderi dep atajdb. Kegester odagbnbq
tysti metaldarga tilegl esip turganda, Bizdiq endiriske Bulardbq ornb
ezgece; polimetal rudasbnbn en Bastb ken orbndarb Qazagbstan;

munda ken sanb 200 ge dejin Baradb.

15. Totbqtar gana temirdiq suv totbqtarb (temir ruvdalarb).

Mineraldar osrorbnbg ajagbnda temir rudalarb men tanbsabq.
Bulir temirdiq suvlb, suvsbz totbqtub.
Temir ogal gimia qgosbndbsb Boia galadb .Osbndaj turaqgtb qgo-
stndbnbqg siri gogbr temir taSb.
Qonbr temir Qonbrtemir tas, Bblajca ajtgagda limon
tas. suvib totbgb Boladb. (Temir totbgb men suvdbqgq Qo-
sbndbsb—2F e 3 3H20). Bui mineral kristal kyjin-
de ec Bir gerde kezdesken ernes. Limont blqgbj tbgbz, tie topbraq
massa Boibp keledi; B massanbq tyjircigi Bir camada qgaebqcalav



BOoibp ekinig Birinde kezdesedi. Bui TineraMbpg tysi kejde cala me*
taldb Boibp galtbrajdb. Tysi sarqblttav gonbrdan qaraqa dejin ez-
geredl. Munby, icinde blgbj saz Ben gunTtnbL qospasb kep Boladb.
Hger proskkao”a Salbp qgbzdbrsa, suv cbgadb.

Qorj.br temir tasb temirdiu easgaca qosbndbsbnan, keeinese qu-
Sbg tav gbnbstarbnda gatqan qosbndbsbnan gasaiadb. Suvdbn gana
onbn icindegi kemir tekti gbcgbldbgbnbn aserinen, temir ertindl
gosbiidb gasap geidin Betine cbgbp qgaladb; tegiz sen materik kel
suvbna gasbladb; onda limonitke kocedi, syjtip, munda gerdin qga-
Baib BOibp gatadb. Bui prosesga ajrbgca temir aakteriasb gatnasadb.
Tav Obnb3bUMbl, bos gerinde garbgqbnda ol Byrcik tarizai pormada
gatadb Qonbr temir tasbnda temir 30—40% tej Bar.

Qoubr temir tasbnbn caruvacblblbg Taubrb yiken, kKep taraqgan
ruvda. Oraldaoib temirdin keBli osb gonbr temir tastan qgortbladb.
Kercen ruvdasbnbn kep zapastarb, osb tyjircik qurblbstb qonbr te-
mir tasbnbn gbjbndbsb. Bui kenester odagqbnbu ortalbgbnan da kez-
desedi. Keldegi temir ruvdalarb, teristik—Batbstagb kelder aralbnda
Kep taraqan, asirese, Karel respueiikasbnda kep. Zapastarbnbq ezi
gangbz Bigozerada—11 500 000 tonna BOibp eseptetedi.

Temirdin suvlb totbgbnau sasga, suvsbz totbgbda
(Fe204) kezdeesai. Bui gosbndblar gbzbl temir ias
ruvdasbn gasajdb: munda temir 70 °/0 ke dejin Boladb; Bugan qbzbl
temir tas, temir fbttbravbojb, taqgb easqgalar gatadb.

Qbzbl temir rudasb, temir gbitbrbvbgbnbn, gagsb esken kristalb
BOibp ta kezdesedi; ai gasbi'bn kristaldb pormada gematit (gema de-
gen sez grekce—qgan degen) Boibpia kezdesedi. ©riniy atb ajtbp
turgandaf, Bmi ruvda gan gbzbl tysti Roladb; Biraq tysi garaqgat, kej
de temirli gara tyske dejin ezgerip turadb.

Gematittbn gattblbgb—5,5, mencikti salmagb—4 den, 5,3 ke dejin
Bo lad b.

Pospor plastinkasbnda gematit gbzbl sbzbqgq qgaldbradb, limonit
sarb—qonbr (ne 3arb) sbzbqg qaldbradb; osblaj Birinnen Birin tez ajb-
ruvoja Boladb.

Qbzbl temir rudasb ete Boolalb; gasaluvb da tyriice gol men bo-
ladb. Gematit kycti gqbsuv men gogarb temperaturanbn, aserinen, ger-
din icinde mbnadaj sgema men, limonittan Cboiadb: 2Fe3 O3. 3H20 2

3H20+2Fe 20 Magnittb temir tasbnbn (Fe30.i) Buzblganbnan da
cbgadb. Suvbp kele gatgan magmadan qimia pgoib men cbgbpta
gasaiadb; Bolmasa, magmanbn manajbndaqb tav gbnbstarbna user
etkenninen cbo{aab, Bui tuvralb temende ajtbladb.

Magn t temir Munanda ka3ri temirge Ba] ruda— temir tasb.

tasb. Magnlt temir tasb, Bbiajca ajtganda magnetit, Buda
temir men ot teginin, gosbndbsb (Fe30 4ne FeOFfe203),

Barag munda temir, gsndaj gbzbi temir rudasb ndagbdan da kep
(750/c ke dejinj. Bui ruda da titan tegi (Ti) giji kezdesedi. Magnit
temirinin, mencikti salmaqb 5,2 ge cejin keledi. Tysi qgara magnitte
temir tasb tyrli tav gbnbSbna ornatgsn sbjaqgtb oktaedr pormasbnda
gagsb kristaidar gasajdb. Magnit temir tasbnbn atb *a]Jlbo turgandaj,
magnjtti qasijeti Boladb (8 sygret). Magnit tegi magmanbn, suvuv
prosesi men Bajlanbstb. Oraldaqb Blagodat iavbubL, gasaluvb osblaj

Qbzbl temir tas.



~erdia astbnan keterilip, ezin aibp Cbggan magma men Birge Cbgadb.
Syjtip ne tyjir—tyjir, ne geke—geke uja sbjaqtb galbn massa gasajdb.
- Magnit temir tasb nalgbp tnrgan magmanbn gagbndasgan gbnbs-
targa oser etkeninende pajda Boibp, kondakta tekti Boinvb da
mymkin.

" Oral—KyzB&s komsinatbnbn negizi Bolgan Magnit tavb rudasb-
Nby, gasaluvb mine osbndaj Boladb.

o Taza temir endiriste usfcalmajdb dese Boladb.
. Qalbqgq carnvacbibubhnbl, KeBl temir men kemir

N e o en o teginirt qospasbn pajdalanadb, onanda easqa

H e T gospalarbn iske asbradb. Temir men Bolat qor-
tuv Qolb, Barimizge eelgili. Temir rudasbnan
aveii coibn Boladb, munda keTir tegi 5% ke
dejin Boladb. Cojbnnan keTir tegin cbqarsa,
C—-°50/0 ten kgm temir Boladb. Al temirdlq
icinde keTir tegi 2,3 den 0,5% ke dejin Boisa,
Boiat Boladb. £oqgargb magbzdb Bolat gasav
yein qospaqa tyrli elementter gosuv kerek: grom,
margans, taqb Basgalar. AL temirge gosblgan
kykirt Boisbn, gana temir rudssbnda kezdesetin
pospor qospasb soi6eLn, Boride metaldbu Taub-
rbn temendetedi; eulardb temirden cbgaruvqga
: ezgece tegnike odisi kerek. Temir men Bolattbq
31—sygret. Temir ce(i:‘%er . . .. ..
tartqan™ magnit U qazirgi emirde kerektigi T2iiT. Bugan toqtalbp

tasb. gatpalbg. Qazirge teqgnike, osirese Bizdegi sot-

sialdb qurbibs ciaviri ete kep temir, kep Bolat

kerek qgbladb; yjtkeni, industria albptarbn saluvga, macinalarqga, avbi
caruvacblbg sajtmndarbna temir men Bolat Bolmasa Bolmajdb.

Temir rudasb cer gyzinin eorinde Bar. Bizde magnit temiri orta
Oralda, Blagodat pen Bisoki tavlarbnda, tystik Oralda qazir iri qu-
rbibs gyrip gatgan Magnit tavbnda Boiacib. Magnit temir tasb Qap-
gaz Ben. Sisirde de Bar. Oraldan gbzbl temir rudasb da taabladb. Qb-
zbl temir rudasbna keeinese Baj—Ukraina. Munda Krieoj rogtbq
magnitittarb men Birge temir rudasb Bar Kvarsittarb da Birge kezde-
sedi. Oral men kriBo] rogtaj Ba] Bolmagan men, Moskev osbib6bli’
da gana Kenuster Odagbnbqg easga gerlerlne de temir rudasb kep tara-
gan. Temir rmbasbribL, zapasb Bizdig elde tipti tavsblmajdb dese Boldb.

Oral men Ukrainanbn, tbgb easqga gerlerdig ylken zapastarbiia,
gagbnda Kurski magnitinin, ylken anamoli isb gosbldb. Mwunbg taBb
Invb teoria Biliminde ylken getiskendikti kersetedi. Kurski avdanbn-
dagb Magnit strelkasbObn qusbluvbn tekseryv ycln Bastagan BsBW/iLu-
pazdardbqg (Smirnop, soryson, Leislt) gbzmetteri, Kenes ykimetinip
gigerli carasbnbn araasimda durtstap ajfcataldb. Bui arada magnit
gbzbl temir tasbna Baj kvarsittar taBbldb. Kazirde anamolia avdanbn-
da ylken metallorgia aibBb salbnBaqcb.

Margans rudasb /kgen mineral; bul n
pbragtb massa Boibp, ne qattb tartblmalb, ne gelvak-
tar Boibp keledi. Piroluzittbn gattblbgb onca ernes
1—1,5 ke deijn, mencikti salmagb 4,5—5. Tysi qara. Piroluzit rom
.Ba sistemasbnda kristaldanadb. Qimia sostaBb MI11O 2

Margans ru-
dasb.



Piroluzittbr* Birinci cb”Mve magma $bnbstarbnan Boladb. MnO*
nea inMnBa Abnbblarbnbl, arasbrian taeblganb da Bar. Piroluzit gel*
yak Boibp, ke] Bir OBlbstarda, qgazirgi teqizderdin. tyBininen kezde-
desedi. Munda depizdin gagasbna gagbn gerlerde, keeinese, qurttar-
éba gatbnasuvb men tenizge kelgen margans qosbndblarbnan paj-
da Boladb. Qapgaz—margans rudasb men qgadbrlb. Bui arada osirese
Ciatur keni Baj; munda piroluzit surbn etken (ycjik) Biologia davir-
lerinde tenizdiq gaqgasb Bolgan gijekke taralgan. Qapgazdan Basga
piroluzit Oralda, Ukrainada kep. Ukrainada T[viikopoianbLy gasbnda
in ken ornb Bar.

Piraluzit margans cbqgaruvga gumsaladb. Munan Basqa piraluzit
gagsb asbl eolat gasavqa da qgoldanbladb. Qimia endirisinde de paj*
daianbladb.



1. GEOLOGIA PROSESTERIILIMININ NEGIZDERI CANA
OLARDDN "ASAJTbN CbNbSTARb TUVRALD

1. Tav “biibstarbnbr} pajda boluv pakiblb cana olardbr*
kiassipijkatsiasb.

Biz goqargb ajtblgandardan litosperanbii, galbp gaBatbn qurajtbn
mineraldardbu Belgili Bajlarnb tav cbnbstarb dep aiablbnbn Bilemiz.
Olardbn quraluvb sol geologialbg paktbrlardbn tyrli areketterinen
Boiarib. 01 paktbrlardbn kej Birevieri ger astbnan oreket etedi; onb
icki, Bolmasa, endogen dep ajtadb; easqalarb—Ilitosparanbn Betinen
areket etedi, bul sbrtgb, Bolmasa, ekzogen dep ataladb. SopqgbSbnbn
ey, negizgl kyc alatbn ornb—kyn kezinin, quvatb.

Enclogen paktbrlarbnbp gasajtbn Abnb3iarb, magmanbi), suv oquvb-
nan pajda BolatbQ gbnbstar, Tb3aib: granit, porpirtagb tagblar. Olar-
dbp quraluvb Magma men, gana sondaqgb Bolatbn prosester men
Bajlanbstb Bolgandbgtan, olardb thagmalbg, ne qusbg cbnba dep
atajdb. Basga ~bnbstardfcp gasaluvbna, magmalbgq cbnb6 en negizgi
material BOIbpP taBbladb.

Ekzogen pakiorbnbpg oseri men tav gbnbstarb Buzbladb; ezderi-
nig sostaBbn cana qurlbsbti ozgertedi; sonbn saldarbnan tuneci
fbtibstar dep atalatbn— qumdar, gumtastar, sazdar, izBes tastarb cana
Basqgalar pajda eoladb. Euy ajagb cbnbstar gbZGjan magma men ganas-
gannan cana olardbn litosperanbqg ey teren OBblbstarbnda orbn avda-
rep turgannan kycti gbsbm goajarb bstbqtbgtbqg aseriniy argasbnda
azdap, ne Bolmasa Bir colata ozderlnln sostaBb men qurblbsbn ©zger-
tedi. Mine Bulardbn Bulaj Boiunvbna Birinciden— olardbqgq icine Kkirgen
gimia raMarbnbLy oseri seeep Bolsa, ekinciden—olardb qurajtbn ele-
mentterdin icin ara gajtadan Basqaca Bellmge kecyvl seaep Boladb.
Osb sbjaqtb gbnbstardb, Metamorpos tav agbnbeb dep atajdb. Olaroja
gneis, sliudalb slans tastarb tagb Basqgalar gatadb.

Yc tyrli tav cbnbstarbnbqg ezderine blajbgtb qgas Belgilerin olardb
quragan pakibliarbnbl, oseri men tanbsganda qgana tysinyvge Boladb.
Sondbqgtan, b!z munan Bulaj tav gbnbbb tuvralb gazuvdan snrbn ef
aveii oOlardb qurajtbn paktbrlardbn, Belgilerin Biilip alajbqg. Geologia
paktbrlarbn tekseryv dinamikalbgq geologiansg mindeti.

2. £anar tav oreketi cana magmalb tav gbnbstarb.

falpb ajtganda, teren ger astbnan bstbqg zattar-
Osbkyngicanar ~“buy cbO,uv prosesin canar tav quBblbSb dep ataidb.

olardbntiioteri. £anar tavdan cbqgatbn zat gaz da, sujbqg ta, Boinvbna
mymkin.
@I’ astbnan sbrtga qgusatbn erigen massa, ne lava (ottb alav),



gol sbjagtb gattb gana gaz tarizdi produktblar cbgbp yatgan gerdi
sanar tav dep atajdb.

fanar tavdbn negizgi eki tyri tijpi Bar.

Bezueia tijpi (ltalijada). Qanar tavdbn bul tijpi—tyjir teeeli
ylken tav. Munbg qusbq zatb almasbp, a'av, kyldi qusbq, tas Boibp
cbgbp turadb. £anar tavdbn teBesi tesik Boladb. £aj turgan kezinde
gatgan magmaga tolbp turadb.

Bui tavlar edevir BIjik Boladb; kejde easbnda mongi gar gatatbn
Bijik tav da Bolbptketedl. Mb3aib, Bizdin, Qamcat ganar tavdbn Klu-

cep cogbSb osbndaj tav; WWMNbA Bijiktigi teniz eetinen 4886 metrdej
Bijik (32—sygret).

L' 32—sygret/»,Qusbp turgan Qamcat canar 'tavbnbn, Klucep CbgbSb

Bui sbjaqtb ganar tavlardbn alatbri avcianb kejde ete ylken Boladb.
Mbsalb, SSSR dbn, tystik cek arasbna”gagbn Turkiadagb Ararat tavb-
nbn aibp turgan avcianb 970 carcb kilometr.

Osb kyngi ganar tavlardbn keBi osb tijptes.

GaBaj tijpi. Bui tijpti ganar tav GaBaj aralbgbndagb ganar
tavdbn atb men ataladb. GaBaj tijpindagb ganar tavlar suvbgan
lavadan quralgan; keiBev kymeezdi kelgen ylken ystirt. Bui ganar
tavlardbn teBesindegi ojpat gerlerge (ganar tav ot qusbp turgan
K6'zde) suvdaj sujbqg lava qujblbp, ottb kel Boibp gatadb (33—syg-
ret). Syjtip, GaBaj ganar tavlarbnda, Bezuveia ganar tavlarbndaqgb-
daf tsyjir t©Be (konus) Bolmajdb. Onby 2eBeBi: Gaeaj ganar tavla-
rbndagb qusbqgtbn ete sujbqgq BoOibp, temenge tez agbp ketetindiginen;
dnbn ystinde munda, Bezuvsia ganar tavlarbnbn tijpindej, qusbq
zatbnda (kyl, tas sbjaqtb) gattb zattardbn, goqtbqgbnan.
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fanar tavlardb edette sengen, seneegen dep ekige

bn*gbzmedl™ Be'e™* Biraq, Bulaj eelyvdin ezi carttb norse; seeeei

.sengen* ganar tav degenimizdin ezi de ekinin Birin-

de, kep vagbt bnbc turgannan kejin, gajta qusa Bastajdb. Bugan

mbsal Ararat ganar tavb; onb sendi dep gyretin. Birag 1840— gpbib

ojda goq gerden ot qustb; emiri gbsqga eolsa da, ot asa qgattb kyc
pen atbldb.

or tyrll ganar tavdbn qusuv prosesi ar tyrli eoladb. Kej Bir
ganar tavlardbn qusuvb Basgaga garaganda gajlav eolsa, al kej Bir
ganar tavlardbg qusuvb Buvbrganqgan ete gattb Boibp, ekiniy Birinde
ajnalasbn gajpap apat qgblbp otbradb.

Qanar tavdbg ger gyzine kep taralgan tyri—Bezuveia tijpi. Bui
tljptes ganar tavdbp qusbqgb gojmalgbn, qgattblav eoladb. Sondbqtan
qusbgb ger BetiDe Cbggan Ba)avlanbp gaj aqadb da, tez suvbp, pec-
ten aggan clak Sbjagtb kevdirik massa teBe—teBe BoOibp qgatbp
galadb. Bui ganar tav tijpbnbn qusuv prosesi asa gattb BoOibp, QOj-
waigby, qusbgtan kyc pen Beiinip Cbqggan gaz qattb atblbp cb-
gadb.

33—sygret. Kilavla ganar tavb.

Qusbg aldb men ganar tav gazbnbp Beiinyvinen Bastaladb. BonbL,
artbnan Kep BOibp suvdbp Buvdag— Buvdaq BWVb cbop Bastajdb.
Aspanqga eagana BOibp, ganar i1av kylderi atbladb. EKIiNiy Birinde,
gangaqgtan Sel ylkenirek Ll,blib tastar aspanda qara eulttaj gaptap
gyredi; Bui tastardb lapilla dep atajdb. Kejde iri tastardb da laqgtb-
radb, LWMNb—ganar tav eomehsb dejdi (34—syv.).
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Kejde qusuv ete ylken kyc pen atbladb; sonbn saldarbnan ganar
tavdbp ezinin BiIr gatar “eri tas—talqan Boibp qoparblbp ketyvge
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36—sygret. basanbL, suvbgan ~blgasb.

mymkin. Mbsalb: 1883—abib Zondb Arqipelag araMarbnbg ortasbnds
turgan Karaka tavb degen ganar tav, asa qattb kyc pen kernep <jus

gannan kejin™.gaz Meen BUV/Kycinigpg
saldarbnan a-vmagb. men rAylde qo-
parbibp galga-n. Bui apaubpg -davbsb
Aestraliaga da estilgeni Aralllbg kep
deri terepdigi 300 metrdeji suv astbna
tysip ketken. Qijeginde otbrqgara qala-
lar, J/laBa men Sumatra aralbndaqb
adamdar, tolgbnnbp gijekke garaj so-
gbp, $erdig ystin gaptap ketken sal-
darbnan, apatga ucbrajdb; 40000 da-
gan Kkisi eigen. Qusqgan vaqgbtta pajda
BOlgan kylder, mapajbndaqb araldar-
dbp Betterin qgalbp gbp pavbp tasta-
gan. Bui kyl, atmosperanbp $ogaro]b
gaBatbna Cbqgannan kejin, BIr nece
Qbldag kynnig sevlesine cagblbsbp
kylli ger $yzi atrapbna gbzbl capaq
Nnur cacbp turgan.

Qusuv apauarbnbl, Budan Basqga
37—sygret. Mon—Pele ganar tavb- da apattarb BOladb. Mbsalb: 1902

rmbn, bstbg ciara Bulttarb. fblb 8 maj kyni Martinik degen
aralda, Mon -Pele canar iavbnbg
atgan ottb gazdarb B BoOibp Qgaptap ketip, tavdan temen qgaraj
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arabrap agblbp, S.. Pier degen gyldegi ganbp turgan qalanb Baribl,
galbgtarb men Kkyjdirip vyjtip gieergen. Algac qgaraganda, osbndaj
bstbg qazdmv tysjniksiz, eult Boibp aquv 3eBeBi: osb nul.ttbn icinde
?anar tavdbn kep kylderi: pOIbp OI'IbLI, Belcekteri qusbq qazdarbn
ilestire ketyvinen»(37 " g s , = v
sygret) Boinv kerek. v  [STEEEE P
Bularga garaganda
Ortalbgq denizindegi Li-
par araibnbl, JToBbMna qo-
sblatbn Jtalianbp ganbn-
dagb StromBoli ganar
lave tbnbCbraq devge
Boladb. OnbIT, qusuvb
gagap tamaca, Kep Abi-
dardan kejin gapblbspaj
Bilr vagbtta durbs Qajta-
lap turadb. BezuBiaqga
garaganda Ttwiby lava-
sb sujbgbrag, kejde wnpg-
gbidbn, (kratirdiu) epe-
cine ete temen terepge
tysip, kejde gogarb kra-
terdiu gijegine, dejin «e-
terilip, kej Bir vagbttarda
gaz, buv, kylderin ara-
lastbra aspanqga eultta]
qaptatbp atbp turadb.
Gaeaj tijpindagb ga-
nar tavlardbu qusuvb,
analarga qaraganda myl-
de ezgece. Bui ot qus-
ganqga dejin Beti tep
tegis BOibp gQatbp gata-
db. Qusuvga gagbnda- BTEN ) ‘
gan kezde ungbldaqgb r . . e

gattb zat ealgbjdb. Bir s8~ 3 ,
azdan kejin Balgbgan <lIs

zattan ottb pantan atbla eastajdb (33—sygret).;

Mundaj ganar tavdbn Balgbjtbn sujbqg lavaiarb Bir eBejkeelkte-
nip keterilip, Bir, ese qajta temen tysip lagsbp ;turadb.vtKraterdiiv
alasalav gerinen dalaga cbgatbn avbr tavbp alsa sol arpcian Cbqgbp,
kratirdi eavraj agbp, kep gergedejin gajblbp gaptap-ketedi.

Sonb men, Gaeaj ganar tavlarb gqusgan vagbtta Ba ga ganar tav-
lardaj catbnap parbibp, ganar tav BoTBbiarbn atgblamajdb; qum, kyl
Sbjagtb zattardb cacpajdb. Bugan seeep, BezuvBnjag& garaganda
Tunbl lavasb sujbgbraq kelip, lavanbg icindegi gazdardbn ez erki
men uncbp ketetindiginen.

' Al endi magmanbn icindegi Ignnar tav qazdarbnbn ez erki men
ger Betine cbquvbna mymkindik eolmaj, kyc pen atblatbn eolsa, ol
wngbtta ekinig nirinde tas—talagan qgblatbn ylken ger qozqgalbsb BoO-






Cbjtbndarb—qgejzerlarb Boladb. Bulardbn qusuvb suvdbn ete qgajnap
ketip, Buvdbqgq endi onb Barlbg kyci menen goqgarb garaj tbqgsbraia-
nonan Boladb.

Solpatara satbsbnan kejin de, ganar tavlardbn gajtadan qozuvb
Boladb. Solpatara kraterinin ezi de 1S30—pabib BIr azbraq panivianbuy-
gbrap qojdb.

f£anar tavdbn, senip kele gatqgan vagbtbndagb endigi Bir satbsbn
mopettb satbsb dep atadb. Birag nul anbg Bajgala Bermejdi. Bui kez-
de keeinese kemlr gbcgblb men kemirli suv tekteri cbqgadb.

Kej Bir ganar tavlardbn, senip kele gatgan satbsbndaqgb qaldarbn
ezimizdin Qapqgazdagb mineral suvb gruppasbnanda Bajgavga Bola-
db. Mbna temendegi: Kislovodski, Esenteke, Petigor, Celeznovot,
tagb Basga kurorttardbn magbnda, ete taeblmajtbn, em ormnbna gum-
salatbn bstbg—suvbqgtb meneral kezderi Bar. Petigor avdanbnda, ke-
einese, pabib kykirtti, Qeleznovotta—temirli, al Kislovotta— kemir
gbcqgblb (narzan) kezderi cbgadb.

Bui sbjaqtb kezderdin keBi ertede etip ketken ganar tav qusbg-
tarbnbn, terende gatgan Belgisi devge Boladb. Bui qusbqtar Qapqgaz
gotalaibnbn keterilyvi men eajlanbstb; Bugan eelgi—Qapgazdbn, en
BiiiIk—EIBrus Ben QazBek cbub—Buiar sengen ganar tavlav.

Magmanbn, ger ysdne Kketerilyvine seBep ne?

Maselen Biz ganar tavlarbnbn taralgan gaqrapia
kartasbn, ey aldb men ganar tavlardbn, keBinese, te-
nizderdin Taubmria turganbn keremiz. Bul tegin turbs ernes. CbAbn-
da swui, Bblijca ajtganbmbzda, gas AIPb zonasbnbg qatBarb men Baj-
lanbstb Boladb (80— svgret). Sonb men osb kartanb sodan arb qgaraj
eastasaq, eKiI'Ii,EII Birinde tenizderdin gijekteri gerdin sbrtgb qgqaebqgb-
Nba temendep cekken sbZbqtarb kerinedi. Bul sbZbqgtan sozblbp Abrl-
tbluv kyci Bajgaladb. Sondbqtan BWI aralardagb litospera gbrtblbp
ne parbibp ketedi. £er gaBagbnbpg garblgan sbZbgtar ganar tavdbn
gaj gerlerde KeBIreK Bolgandbgbn acbp Beredi. Mine sondbqgtbn osb
arada garbqtar men kanaldar argblb magmanbn ickergi gazanb men
ger Betinin arasbnda qgatnas Boladb. Bwurbn ezi eastbrblbp gbsblbp
buv men qazqga tbojblbp turgan magma, saqglav taBblgan gerden
litospera Betine cbquvqga tbrbsadb.

) Bizdin gogarbda qgarap ketken ganar tavdbn qu-
Balt:kl:;éellirttarrnen suv prosesteri, magmanbn ger tyeinen, gerdin Betine
galaj keteriletindiginen Boladb. Mundagb qusuvdb
ger BelilW'y qusuvb dep atajdb. Biraq, Bizdin gerdin gaebqgb blgbj,
magmanb ger Betine qga”aj lbgsbtbp, sbrtga cbgbp tegilyvine mym-
kindik Bere Bermejdi. EKINig Birinde magma ger gaBbgbnbn galbn
gaeatbna gblbsbp Kkirip ketedi; Bblajca ajtganda, magma litosperanbn
ete teren qgaeattarbna Kkirip, qalbn qaeattb gbjbndb suvngan massa-
lar gasajdb; Bulardb eatolittar dep atajdb.

Batolittar gagsb Kristaldangan tav gbnbstarbtian gbjbladb; ete teren
gatadb. Tavib gerlerde kejde ger Betindegi tav— tas Burbibp tbjpbl-
dangan kezde ger Betine cbgbp Kerinip qaladb. 39— sygrette eski
litosperanbn guqgqa kezlnde magmanbn pabibabp cbgbp qgatbp galgan,
eski Bato lit tijpb Kkersetilgen. Bular ger Betine Cbgbp, gaBbg
sbjaqtb Boibp gatadb. Kej vagbtta Magma ger Betine tajanbp, endi

Verdin, qusuv
seBepteri.



arman qgaraj gerdiq en agbulb gaBatbn tesyvge kyci getpej; tek g™na
kevlep koterip Barbp, sol ketprilgen gerdln astbndagb kevek quvbs-
7 da qusbg massa tolbp qga-
| tbp qaladb. Osb Sbjaqgtb
! ger gaBbgbnbn arasbna Kki-
7 rip suvbp galgan magma-
~ 1 lar, gerdin sbrtqb qgaBatbn
+  kymBezdep koterip ger qga-
~/~~ - Batb sbjaqtanbp gatbp qa-
ki 2~ ladb. Magmanbn osbndayj
0~ icki gblbsuvbn lakkolittafi
dep atajdb (40 — sygret).
Bul sbjagtb gotalanbp, ge”®
din gaBbgbn paTtbibp gat-
39—sygret. Batolittbu garbndbsb, gan lakkolittaidbqg acsltp
galgandarb wbnaiar: ©s-

rbomdagb Ajuv Tavb Gurzupanbn panb, Plako mycesi, tagb Basqgalar.

Tyrli pormalarda odemi lakkolittaidbU Bir Bytin gruppasb, {6zi-
mizdin Teristik Qapgazdagb mineral suvb Bar avdandarbnda BoJadb.
feleznevot, Petigor, Esentoke gana Kislovot manbnda Bar; osb Sbj-
jaqtb: Bestav, Maeuq, Zmejnaj (t"blandb), Celeznaj (Temirli), Rezeal-
ka tagb Basga tavlar. Sonqgb ajtganbmbzda 41—sygrette Rorsetilgeri.
Bul tav gel—suvdbt; oserinen ete qgattb euzblgan.

Eu, agbrbnda ajta kete-
tin BIr norse: ger astbnan
koterilgen magma, gacan-
da gerdin gaBbgbnbn ga-
rbgtarbn toltbfbp, plita to-
rizdi tav gbnbstarbn gasaj-
do. Mwib magma eilev
tasb dep atajdb.

42—sygrette ganar tav 40—sygret. Lakkolit sgemasb.
quBblbSbnbp sgemasb kor
setilgen. Munda O-—litosperaga Kkirip, suvbmagan Batolit gasagan
magma. Magmanbn ystinde gojblgan tunea gaBattar Tbnaiar: J/1- ete
gattb gancblgan qatearlbqgtar. B — azgana gana euzblgandarb, V -
gogargb, gaga da pajda eolgan gaeattar ioBb, G—garpb men/mag-
manbn, Batolittbn teeesin ealgbtbp gatgan gerlerl Belgilengen. Mu-
nan kejin ealgbgan magmaqga oTbibibp tysken gatgan tanea Abnbs-
larbnbl, (k) kej Bir kesek tastarbn koremiz. LR

Magma garbg BOjlap litosperaga lakkolit Biievin gasap, ganar
tavdbn qusuvbna seeep Boladb. Magma men tunea gbUbstarbmbzdbn
eettesken gerindegi tunBa gbnbstarb erip BalLlbp ketken (e€) T—tu-
tanuvib ganar tavlar, P—ongen ganar tavlar.

3. Magma tav gbnbstarbnbn syvretteri.

Bizder goqgarbda kerip ketkendej, magma litos-

eanJ;ugzbr?SQZr peraga kirgen sajbn, ne eelgili terendikke getkennen
- kejin toqtajdb; syjtip eatolittar, lakkolittar taqb
easgalarbn gasajdb; ne eolmasa gerdin Betine Cbgbp, lava: BoOibp




qujbladb. Mwunnby, avelgisin

atajdb. - : A4 "t 4 :
Oe6bnbn  gaj—qgajsbsbnan B'olsada, suvbp qgalgan magmadan ar

tyrli tav Qbnbstarb gasaladb; owb, paipb ajtqganda, Belgili magma

£btibsb dep ajtuvga Boladb. ;

intnizialb,..songbsb

A ) ¥ . : g
-°r, ) . 3 v

41—sygret. Calanactangan Jlakkolit—Mineral 3uviarbnbly, avdanbndaqb RazBalka

tavb. e
. ' «/

v

4-—sygret. Qanar tav qimblbstarbnbﬁ sgemasb.

Magma tav Qbnbstarb evu aldb men eki ylken kategoriag” .peli-
ftedi. Magmadan gasalbp, teren gerlerde (intruzia”a) suvbp galgar
tav gbtibstarbn intriizialb ne teren,dik “~enw6 dépTatajde, al dejr *ys-
tine Cbggan lavadan , garalgan Qbnbstardb aqtar.plmalb ne eppuzfcilb
penbp dep atajdb. Bilev tas gasajtbn suvbgan njagmalar, ezderijjin
Naralgan 7“arbqtarb gerdip eeti men gatnaspagan Bblsa, ondaj. mag-



Tanb fntruzia minezdi ybnbstar dep atajdb; al Beti acbg ”~arbqgtar
magma men toltbrblgan Bolsa, ondaj magmanb eppuzia minezdi
fbnbstar dep atajdb.

Magma “bnbsiiarbhbl, minezi ezderinip garalgan $agdajbna qaraj
Bagalanadb. Magma gbnbstarbn tunBa
tav gbnbstarbnan ajrbp tanuv gbjbn
ernes: tunea Qbnbstar, gaeat— gqaBat bo-
Ibp ete kep $erge dejin sozbladb; olar-
dbp ieinde ekiniy Birinde tasga ajnal-
gan organika zattardbp qaldbqgtarb bo-
ladb. Magma gbnbstarb, tunea ”“bnbsta-
rbna garaganda, qgalbp gaBbg Boibp,
tutas massip Bilev tas Boibp ?atadb.
Onaa qatpar Bolmajdb; erganika zat
galdbgtarbn saqtamajdb; olardbn mas-
sasb tyjircik, ne cbnb torizdi qurblbsta
Bolaab. £f£alpb ajtganda eogargb eki
tyrli tav Qbnbstarbn™n ajbrmasb osblar.
Biiag, eskertip ketemiz, qbrtbstb Boibp»
gatparlanuv — ganar tav tuptaibnan da
Bajgaladb. Tuptardbn ezinen de kemil-
43 sygret. OBsidian (fanar tav gen ~ondikter galdbgbnbp tapBasbii

?7bnbSb). taeuvga Boladb.

Magma “bnb6bnby, qurblbsb ezderinip gasaluv
Nagdajb men qattb Bajlanbstb.

Bizdip Bilyvimizce, cerdip ystine keteriletin mag-
malar, cerdip eetine lava Boibp aqtarbladb;—tez suvbjdb; sorib men.
Balgbgan temirdip cla-

Magma “bnbsb-
nbH, qurblbsb.

gbndaj qorbgan qopbr ! 3 (T QT gy 2" O e 13 s
kevildir ne cbnb sbjag- }’ PR ol B U Rk Ly

tb massalar ~asajdb: Pt )
ekinci sez Ben ajtqan- g * A\ SN
da, ganar tav( L0 &Fj
ne oesidian “asajdb i n |
(43—sygret).

Oesidian degeni-
miz ete taza sanar
tav Qbnbsr, sijrek kez-
desedi. Zatbnda S$er
Betine tegiletin gbnbs-
tar ete kickentaj kris-

taldar massaSbnan tu- S "“,\'_4'-~'r' ~ - e e J ‘:}@i
rbp, ganar tav AbrMb- ‘ TR, U . @) S o _ gy s &

5. H v < ):u")a , (3 :_. P4 o ,_’.'.; - | < [
sbna eatbp gyredi; Bi- | o @ 45 %0 oc « gag A

raq mundagb cbrnb men
mineraldardbp keptigi 44—sygret. Oranllbsy, (tulgasb) qurblbsb.
tyrlice Boladb.

Mundaj tegilip, suvbj Bastagan lavalarda kesek—kesek—Kkristal-
dar "aratblmajdb; seeeBl or Bir kristaldardbp ilinsip esyvine kep va-~
gbt kerek; al munda Balgbgan massa ete tez suvbjdb.



masa ylkejtkic lupa cbnbab men) keringendej kickentaj kristaldar-
db Bajgavga Boladb; Bulardbu ezide sujbg—ot massanbp ete gbldam
suvbqgan kezinde ylgirip gasalbp galgandar.

Al, magma gerdin sbrtgb qgaBatbDbn icinde ete teren gerde suvb-
sa, onda tipti ezgece vaqgbjgalardb keremlz. Bui sbjaqtb suvuv ete
gaj Boladb; sonb men Birge, ete teren, gerlerdin pros”si kycti gbsuv
men Boladb. Mundaj gaqdajda kesek kristaldar pajda Boladb; Syjtip
ondaj tav gbnbstar tutas massaqga, Bolmasa Kkirigip esken kristal ne
kristal agregatbna ajnaladb. Bui gbnbstardb, keBinese, Bir tegis ty-
jircikti, ne tolbg kristaldb dep ajtadb. Osbndaj gbnbstarqga ete qolaj-
Ib mbsal granit (44—sygret). (Granit—granum degen sezden cbqqan,
jagnbj dan degen sez).

Sonb menen, ar Bir terepdikten Cbqgan gbnbstar, ylkendi—Kkicili4

tyjirokten quraladb. Blrag, magma tav gbnbstarb, kejde intruzia
AbMbabMan eppuzia AbMb-

Sbna keckendegi areiik qgal-
de BoOibp galadb. Bui sb-
jaqtb qalder magma su-
vumvbnbeg eki dyrkindiginen
Boladb. Magmanbg goqarb
garaj garbqgq Bojlap keteri-
lip—kele gatbp, Belgili Bir
terepdikte kidirip qgaluvb
da mymkin; sonda onbL
icinde kesek Kkristaldar us-
tasbp ylgeredi. Endi odan
artTen garajda, magma ekin-
ci ret Kketerilip, ger eetine
getse, syjtip gerdin ystine
tegilse, onda qalgan mag-
Tanbl eelcekterinip Aabi-
dam suvbjtbndbgbnan cbnb tsrizdi massa pajda Boladb. Sonda osb
massanbn icinde Burbn pajda Bolgan ylkendi — kicili kesek kristal-
dar Bir tyrli gaebsqgan tarizdi Boibp gyredi

Bui sbjaqtb qurblbstb, Bir tegis tyjircikti qurblbstan ajruv ycin
Tunb porpirlb dep atajdb (45—sygret). Porpir qurlbstb gbnbstarga
mbsal yciQ; kvarts porpirbn aluvga Boladb; seeeBi OBbg ttqbz cbhnb
sbjagtb massasbnda dengelengen kvarts tyjircigi Boladb.

Biz gogarbda ajtblgandardan ar tyrli gaqgdajda

Tav “bnbstarb-  gyyboian magmadan, ar tyrli tav abnbsiarb pajda Bo
FIBA QIMIa& - SOS™  aibnbn Bilemiz. Magma pgenbbiarbnbg pajda BOIqgai

I1aBb.

gaqdajlarb, onbn gimia sostaebna aser etedi.

Magma degenimiz or tyrli totbgtardbp gbjbndb eritindisi devg
Boladb. Onbpg icindegi negizdileri Si102 A120, MgO, Na20, K2, FeC
CaO. Bui totbgtardbp Barlbgb da magma suvbmaj ot Boibp turqga
kezde, Biri Ten Biri gimialbg gol men qosblmaj neke—geke gyred
Magma ger gaeatbnbn, garbgb men Kketerilip, gerdin eetine pagbl
dagan sajbn suvbj Beredi; ol eki ortada gapagb ajtgan totbqta
arasbnda sir—-sBiri men qimialbgq qosbndblar pajda Boia Beredi. B

& rghise

45—sygret. Porpir tulgasb.



jobndagb mineraldb agregattarbn cbqgarbp, magma gik—gik Beiine
eastajdb. Mundaj gerde magmanbp Bojbndagb nuv men, gazdardbq

), Boladb. Bular,
qguralatbn zattardbp icinde ezderi kirmegen men gimia kata li-
zatorb retinde gimia reaksiasbn demep ketermelep otbradb. Bui
ucpalb zattar magmanbp gojmalgbmdbgbn azajtbp, onbp icine Kire-
tin qosbmcalardbn pBelgili bstbgtbgta palgbjtbn melceri azajtadb.
Sonb men gatar, ucpalb zattar Bul gosblbstar men Birge ucpalb qos-
pa gasajdb; syjtip qgosbndblardb gbsuvdbp az gagbna qaraj avdara-
db; jagbnbj magmanbpn sostaBbn diperensielejdi. Bui

o' e zattar mineral gasavcblar dep
,,JE:“}K:O & B F;g & ataladb. I\/Iagmanbp_ suvbj I_3asta—
.ﬁ;’/“-'f?» N -\-';‘3,;@ ) ;LU "',f;’,;""‘;?a? gan agbrgb kezderinde, mineral
y Qf."/ [ g <f) 7o gj{ P:’ gasavcblardbn, qatnasuvb men

" 2 ;\, R o I P ', \; @ 4 pegmatit Biiev tastarb pajda bo-
‘..; I A% / x 63 ~5 & ‘”l *fL/ ladb. Bulardbn qurlbsbn pegma

Y 7 N Gr A T @l tit sbjagtb kristal dep ajtuvqa-
PN U 0%/ Botadn: Besesi, olar senaianbp,
y Y/"ﬁ <4 % SIS o r«;ﬁr{ﬂ kvarts pen Kirigip _esken dala

P R A MW &L al cpaMbrnbp kesek kristaldarb to-

i rizdi Boladb (46—sygret).
4G—sygret. Pegmatit tulqasb. Magm eetine tegi-
lip, mineral gasavcb kycin g<>
galtgannan .kejiiir gasalgan miueraldbn pajda Boinv prosesi, gerdip
astbndagbdan keri Basgaca Boladb. Munbp earlbgb magmalb tav
gbnbstarb tyrinip ete kep ekendigin ajgbndajdb.
Osb kyngi magma tav gbnbstarbnbp klassipikat-

Mgﬁorgtﬂfbiit&’ S|a (fcaptasuv) negizine, mineraldbg sostaeb men qur*

klassipikatsiasb. 4bSb albnqall
Bizdip garap otbrgan tav gbnbstarbmbzdbp gara-

Invbna, keeinese, kremin gbcgbldbgb (SiO Bolgandbqtan,
tav gbnbstdfb” mbnadaj‘yc eellmge Belinedi: gbcgbl, ortaca gana ne-
Bulajfybp gbnbstbp icinde gancama SiU?2

*

earlbgbria” eajlanbstb. |
Al ke BIr ogbmbstblar Bulardb 3 ernes, icinde ganca saz Barib-

gbna garaj 5 ke Beledi. S Y
Belim ~bnbstar 5 Si02 prosent '
. 9sire gbcgbldb 76 artbq
Il. Qbcgbldb . . 75—65 ke dejin
Il. Orta . . . . ' r 65—52—qge F
IV. Negizgi . . . 52—45 ke
V. Osire negizgi 45 ten kem
Aaipb S .
aqcbldav negizgiden gepildev eoladb;; endi Bir
eelgisi: olar opaj qgorbtblmajdb; icinde temiry magni az; al kali men
natri mol eoladb. " \Ne | 1
cgbld

pbliavy kejde ete gara da Boibp keledi; mencikti salmagb kep Boia-
db, opaj qortbladb, kep qojmalgbpdanBajdb, Balgbgan kezde

)



agatbn ojnamalb lava eoladb. Terende gatgan ar Bir “bnbsqa sbftqa
tegilgen gbiibstardbn Belgili Birevi sajkes keledi. Bui da Bizge tysi-
ftikti, BeeBi Intruzia men eppuzia. gbnbstarb Bir gana magmadan
cbgadb, tek onbrm, ar tyrli gaoidajda suvbganbnan ar tyrli Boibp Ke-
ri-ne seredi. ‘

Magma $bnbstarbnbg kepke waiiw Bir neceviniy, kestesin salbs-
Ibibp etejik:

Intruzialb Eppuzialb
(terendiktegi) (agtarblmalb)
Granit Sipartit
Sienit Traqit
Diorit Andezit
GaBBro Bazalt

Bul keltirilgen intruzia, eppuzia “bnbstarbnbn ezderine blajbqgtb
gas eeigilerinin Biri men Birin salbstbrbp qarajbq.

Granit degenimiz Bizge surbnnan Belgili; ol dala cpatbnbn Kris-
taldarbnan, kvarts, cana sludanbn taqtalarbnan quralgan tyjircik

3Sbv
muflda blgbj ertoklaz eoladb, al plagiklar kejde
Boibp—kejde fedlmajdb. Taq myjiz de Boibp qaladb. Slu
danbp/ne agb (muskovit) Ne garasb‘(8iotit):{Boluvbna mymkin.
Granittin tysi, koBinese dala cpatbni garaj
sur,,,aq, sargbc soibp keledi. -T,--ra*
Liparit(Ortalbgq tenizindegi Lbjpar araibnbg atb men atalqari)
Belgili aqgcbl Onsbli
tyjircik mass cpanbly,

dafb' eoladb.

*Endi kelesi gosarlardb alajbq.

Sienitdegenimiz terende gatatbn kristaldb cbnbs: granittan icind
kvarts; gogtbgb men ajbndadb; Bblaj ajtganda, dala cpatbnbn (ortok-
laz) cana ”~algan myjizdin (eolmasa sludanbn) kristaldarbnan gm
ralgan. *

Traqgit (qazagcaqa avdarganbmbzda qgogbr tas) .cerdin Betine te-
gilgen, aqcbl—sur tysti cbnbS eoladb. Dala cpatb (ortoklaz) men
Calgan myjizden (BoiTas®a sludadan) quralgan. ;

Diorit terende gatatbn kristaldb; gara—sasbldb, eolmasa gasbl
sur tysti gbiibs Boladb. Aq dala bcpatb (plagioklaz) men galgan

Kejde

Andezit kyngirt tysti, porpir qurblbstb qusbqg cbnps> Bul dala
cpatbnbn— plagioklaz, galgan myjiz (jaki avgit). kristaldarbnan qu-
raladb. * n .

Endi kestemizdegi en sonda turgan. eki ?bnbstb qgarajbqg; olar
gaBBro men Bazalt. .

Gaeero degenimiz terende “atqgan dereki dara.
Casbldav, ne surqlt tysti $6nbB; kyngrt mineralga Ba|; (kejde icinde
kegildirlenip kelgen qara dala cpatb laBrador Boladb).

01 dala cpatb men avgit, oliviadan quraladb. GaBBrodanbn icin-
de magnit temir tasb da Boladb. Biraq Ttunbn Toni ekinci deregeli.

Bazalt dep—usaq kristal qurblbstb, ete avbr, tegiletin, ger eetine
kep kyngirt tysti tav gbnbbbn njtadb.



Onbn sostaBbna dala cpatb (plagloklaz) avgit pen olivin Kiredi.

BaralllbL, icinde magnit terairi de Boladb.

Intruzia, eppuzia gbnbstarbnbn mineral sostaBbna qaraganda, Bir
loBbnbL, ekinci topga yjles ekendigin kerdik.

Bizdin qgarap etken tav gbnbstarbmbzdan, gbcgbl tav gbnbSbna
gosblatbndar: granit, liporit, sienit Boladb; orta tav gbnbabra gosb-
latbndar—trakit, diorit, andezit; al negizgi tav Agbnbabna qosblatbn-
dar: gaeBro men Bazalt Boladb.

Magmalb gbnbstar kep kezdesken men, adam onsb
I\g%gnrgstlgrt;ﬁv tagrijee argasbnda Sbrtgb, ne geolktar ajtatbndaj,
anbqtav. makropetrograpialbq (kez Ben) Belgilerinen
Birin ekincisinen ajbrnp anbqgtavqga Boladb. Birag kez-
desken tav Qbnbstaibn qateslz, makraskop (sbrt kez) eelgisi men ga-
Hbimaj ajbruvdb, sirnikken, kezi qga-
raqtb petrograptar da istej almajdb.
Sondbqgtan qgandaj tav gbnbstarbnbi;
Bolsada, mineraldbq sostaBbn, qurblb-
sbn eilyv ycin petrograpianbp ar tyrli
s adisteri Boladb.

Munb tek gana mikroskopia gyzi
¢ @ men fatigavbgtb (rnikroskop pen zert-
S tejtin tas sbnbgb) zertevdin, argasbnda
'/ gana Bilyvge mymkin. Onb Bbiaj is-
tejdi: gbnbstbp kickentaj guga eelegin
sbndbrbp aibp, kanada Bairatb men
Cbnbga gaBbstbrbp, e, aldb men BIr
e o gagbn, sodan kejin ekinci gagbn av-
-47—sygret. Qangavbatbn. ylgisi  qarpp egep, syrip tegistejdi: Sonda

(andezit) ] ' . .

osbndajga edejlep arnalgan (pois-

rizatsion) mikroskop pen qaravga garajtbn, guga abMbr gapgavbq
tas Chbgadb (47—sygret).

Osb sbjagtb edister men petrograptar gbnbstbn, quridbsbn Biiyv
men qaeat, onbL, icinde nendej mineraldar earlbGjbn, gana olardmn
gandaj gbnbstar men Bajlanbs istep turganbn tolbg cece aladb.

Ola
Magmalb tav_ ger Betine keBinese tavlb gerde qgana cbgadb. Al
t(bn bnbri tegis gerdegileri euzblgan tav sistemasbnbn tesegi
araluvb men . L. N ) ]
olardbn Boladb. Burgb tesindisinin, (skvaginasbribn) kersetyvi
pajdalanuvb. Bojbnca, Orbs gazbgbgbndagb magmalb gbnbstbn
Betin kejin gasalgan tunea gbnbstarbnbg qalbg Qa-

Batb pgavbp gatadb.

Magma gbnbstarb Oral, Qapqgaz, Orta Azialarda ete ylken avdan
Boibp Cbgbp gatadb. Bui sbjaqtb gbnbstar Dnepr mapbnda da Barib-
gb anbqtaldb. Bizdin vagbtbmbzda, onda tav gog Bolgan men, etken
vagbttagb gerdip tarbjgbnda, onda ete Bijik gotalar Bolgan.

Bular kazirde geri blgbj kedir—eudbr cogattb Boibp kelgen, Pin-
landiagada kep taralgan. Osb Pinlandiada eurbngb zamanda tavlai
Bolgan, tek eertin kele Burbibp, mugalbp galgan.

DurbSbnda garatblbstbn mineral turatbn taebjgbj muzeji BOibp
otbrgan; Bizdin, kel tyeegimiz blgbj tyrlice magma men metamor»






aibp otbrgan wwna avdandarbmbzdb: Oral, Qapqaz, Altaj, ZaBajqgal»
Perojana, ke! tyBegi tagb Basgalardb eske alatbn Bolsaqg, sulardbp
Bari de tavlb ajmagqtar.

Ruda mineraldar keni, ger gaeatbnda
,.galaj’Bolsa solaj" cacbibp gatpajdb. Caratblbstbq
sbjaqtb, munda da eelgili zandblbg eoladb. Mine Bui zandardb Biiyv
eizderge ete' kerek; yjtkeni onb Bliyv, ger gaeatbnbp qalbpdbgbnan
ken izdev gumbsbn gyrgizgen vagbtta, gaj gerden izdev kerev, neni
izdev kerek degen Olaj BO Isa
solaj Bet—geni goq sogbr gyrip izdevden magbna cbqpajdb; Bizdii*
zerttev gurabsbtnbzga, negizgi gol Bascblbg etetin Belgi ezimizdiqi
mineralogia Kkerisinde tanbsbp ketken, mineraldardbn genezisb (ga-
saluvb) men paragenezbSb (gasaluv iliktestigi) Boladb. -

Qbzgan magmada buv Mmen gaz ete kep Boladb; al Bni gaz Ben
BV magmadan, ganar tavdbp pajda eolgan kezinde, ne onby, sene

Mwurb tav prosesteri men ta®
nbs.ganbmbzda kergetniz.

Magma suvbp, Burbibp Bara gaibp, suvuv, Balquv temperaturasb,,
konsentratsia tagb Basga gaqdajlarbna Bajlanbstb, ezinen ezi eelgili
tetelestik pen tunbp otbratbn tyrli gimialbg elementterdi cbqgarbp, tyrty
gimialbg qosbndblar pajda gblbp oibinvbna mymkin. Magmanbu
Bui .deperensialanuvb mineraldardbp iuvdalb, gbjbntbgtarbn gasajdb.
Plafina, pirit, sluda tagb Basqgalar cbgatbn ken orbrMarb, mine osb-
la] pajda eoladb. f

Pajdalb kenderge ete Ba] pegmatit Biiev tastarb da intruzia ken
ormbna gatadb. Suvbgan magmanbn sonbnan garalgan, gana icinde
dala cpatbnbp kvalts pen Birge esken iri kristaldarb Bar tav gbnbs*
tarb intruzialb tav ablibab dep ajtatbnbn Biz Bilemiz. Rudanbp qura-
luv prosesinde, ete mapbzdb orbn alatbn, magmadaqgb wmcpaib zattar,
pegmatit Biteyieriniy, icinde Bir nece pajdalb qgazbp alatbn keneMia
Boinvbpa qattb gerdem Beredi. 01 pajdalb zatta sor, ptof, pospor.
tagbfete sijrek kezdesetin BOlpram, tellur, Bismut, Banadi tagb Bas-
ga elementter -Boiladb.

jMunah.sasga pegmatit eilevlerinde nece tyrli gbmeattb a3sbi tas-
tar da Bar;, onbn icinde kezdesetinderi: zuBargat akBaTarbn, topaz*

granat fgpa easqalptb. - A
spot ‘ '

ter J1én pegmatltga Ba'jlanbstb Basga mineraldarga ete mugqtag, son
-4*- pegmatit T

QbifiBattb kenderdin, goqprbda
¢aralgibnbnao .Basga adister mem>de pajda eoladb.

Bizdin Bilyvipiizce, intruzfo' suvbganda cbqgatbn! gazdar, men buv-
lar, njagmadan ar tyrii gimialbg elementter men olardbn >gosbndb-
laren aia ketedi.. Biraq, Bmi qazdar men Buviar suvbj kele, garbqg
pana ar tyrli ger quvbstarbnda galbp, sol garbqg gerlerdi, toltbradb;
pileyler gasajdb (ctok, uja sbjaqtb pormalb gnjbn
T T ' in garbgtardfcp
guga ganbg pen kristaldardbn, cetkesi men gasaab. Murida] gagdajda
ete Ba pajdalb ken orbndarb da gasalbp galadb, Biz Tunb BLirbnnan
eilemiz, proses pneeniatol dep ataladb; Bblajca ajtganda, Bui prosesti
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gazdar men Buvga Bajlanbstb prosester dep atajdb. Bugan qalajb,
Boiprat, moliBden, tagb Basqalarb cbgatbn ken orbndarb gatadb.
Bui sbjaqtb pneematolit ken orbndarbna Oral men Zaeajgaldaqb
eolpiram ruvdalarb cbgatbn kender gatadb; gana bul gerlerge uqgcas
ken orbndarbnda qalajb tas keni de soluvga mymkKin.

Birag, rudalar tek gana magmadan, ne, onan cbqgatbn gazeen
BUvib produktalardan gana garatblmajdb. Rudalar gszqari magmanbn
etetin, ne magmaqga gagbndasatbn tav gbnbstarbnbq galbgdbgbnan
da garaladb. Qbzgan magma massasbnbg gaqbndagan gbnbstarga
etetin eseri, ol gbnbstardbqgq Baipbp ketyvi men de, ne Bplmasa tipti
gortblbp kesek—kesek Boibp, sol magma massasbna tysip ketkeni
men de, syjtip tep—tegis erip, magmaga ajnalbp ketkeni men de
Bitpejdf. Munb men gaBat magma men ganasgan ger gaBatb qgalbg-
dbgbnbg arasbna, magmadan cbqqan gazdar men swuviar sinedi. Olar
glmia gyzinde ezgerip ketkendigirien tipti gagadan mineral pajda Boia-
db; syjtip gagadan ezgece Bir tijpti ken orbndarb pajda eoladb, onb
kontakt (eki gbnbstbq kezdesken gerinde Boiaibsn) keti orbrnb dep atajdb.
Osbndaj orbndarda temir, mbs tagb Basga rudalar garaladb.

Magnit, Bisoki gana Blagodat tavlarbndagb temir rudalarb osb
kontakt metamorpoza goib men pajda eolgan. Sonb men gasat kej
sir Oraldbg mbstb rudalarbda (Bogoslop, Mednorudanski t. Basqgalar)
osblaj pajda Bolgan.

Eq ajagbnda, rnigeral gasav prosesindagb iuBeniai (ger astbnda-
gb gas suv) suvbnbg da magbzbg eske aibp ketejik. Litosperanbq
temerigi zonasbndagb suv gagsb ertkic Boladb. Bui suv ger gaBatb-
nbqg garbqgtarb meqg keterilip, sol garbgtar men quvbstardbqg icinde
ezinde erigen zattardb galdbradb, syjtip zattardb ne garbqtbq ganbna
quvbstarga gbjnajdb, ne carbqtardb tipti toltbrbp tastajdb. Oziniq
garaluv retinen gidratermal dejtin pajialb ken orbndarb pajda bo-
ladb. Osb sbj-agtb cbggan tegi Bir ken orbndarga Zasajqaldagb Boipi-
ram rudalarb, Altaj men Qazaqbstan, tagb easga gerlerdegi polimetal
rudalarb (bul rudalardbqg icinde kymis, Tbic Bar) gatadb.

Tav gbnbstarbnbg garbqgtarbnan agatbn ertindi oseri men keBine-
se metasomatoz degen cbqgadb.

Metasomatoz degen gimia prosesb, munda Bir mineral qurblbsb
ekinci mineral men ajbrBastaladb. Bui ajbreastav tav gbnbib men
agbp keletin ertindinig arasbndagb qosarlb almasuv poib men bo-
ladb; Birag munda tav gbnbstarbnbqg Bitisi zatbnda ezgermejdi.

Metasomatozbnbg oserinen kymis pen mbstbqg sulpittarb ekiniq
Birinde qorgasbn, Tbibc, temir taojb Basqalardbn, sulpittarb men al-

masbp kete Beredi.

4. TitBa tav gbnbstarbn pajda gblatbn prosester.

Tozuv (gelinip gbjraluv).

T : Tunea gbnbstarbnbg pajda Boinvbna, temperaturasb

ozuv degeni-

miz ne> goqgbr, tolgbmalb gana atmospera Basuvb az katamor-
piz zonasbnda Bolatbn tav gbnbstarbnbg usatblbp,

tozgbndav prosessi orasan ylken orbii aladb. Bui prosisterdiq Barib-

gbn paipb Bir sez Ben ajtganda tozuv dep atajdb.
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Pizikalba tozuy Tav gbnbstarb euzblganda, eg aldb men gattb tas
4 " Qbnbstarb ez—ezinen garadaj turbp usatblbp, garbibp

tozadb, niray, munda mineral sostaBb Mwunnb

tozuv dep ajtadb.

Tav ?bDbstarbnbn pizikalbg tozuvbnbp ep negizgi agenti kyn tav-
liktig ne pgpi iavlikLlg icindegi temperaturanbn Bir galbpta BoiTavb
Boibp sanaladb. Bui agent asirese temperaturanbn sir galbpta Boi-
majtbn celdi sajbn dala men taviarda kesirek Bilinedi. Sajbn dalada
temperatura 70—80° dejin getedi. Tastaqtb tav abnb3bhnbl, Beti tyn-
de bnvbp, kydiz kynnig kezi men ari gbMart, ari gattb qgbzganb-
nan tav gbftbstarbnbq Beti tez kenejip ketedi. bonby saldarbnan gbz-
gan qaeat pen aii gbza gqojmagan gasattbn arasbnan Bajlanbsb bu-
zbladb; syjtip gorizontal (gatbq) garbgtar pajda Boiaab. Mine son-
dbgtan gbnbstbn Beii gaBbrcagtanbp (deskvammatsia) gbrtbstanbp
galadb. Sonb men gaeat tyngi salgbndbqg ta gbni.stardbn ar Bir Bei-
cekterine Birdej taramajdb. Sondbgtan odan tagb teren garbqtar
pajda Boladb. I3orba ycin sajtn cel dalalarda, ylken agwuTbl tastar
men Bytin gar tastardbn tilinip, araiarbnbg pgarblLlanbn. Bajgavqga
Boladb. Mundaj catgal tastar sert kezge egelgi qgalpbn saqgtap qon-
gajbp turgan men, Bor Bastanbp osaldap galadb. Mundajlardb Balqga
men BIir qojsapbz, kyl—kyli ceopbp usatblbp ketedi. Mundaj tastar
kep ucbrajdb.

Tozuv prosesterine sostaBb Bir bngaj gbnbstarda, sostaeb ar tyrli
cbnbstarda ucbrajdb. Birag qurama sostaptb gbnbstar tez euzbladb.
Eger tav gbnbstarb gbrbq uruv tastan quralgan qurama tyjircikter-
den tursa, onbg gblblbg ustajtbn qgasijeti men koepisenti de tyrlice
kelse, son son tysiniu, tyrliliginen kyn savlesin de Bir galbptb etkiz-
sejtin Bolsa, mundaj tav gbnbstarb qgbzbp, suvbganda, tyjircikterinin
arasbndagb Bajlanbsb tez Buzbladb; abnba ygiledi. Sondbgtan, kvarts,
dala cpatb gana sludalardbn tyjircikterinen garalaton qgbrbg quraq
granitte, ezinin qgattblbgbna garamaj, pizikalbq tozuvqga wucblap, usa-
tblbp ygilip ketyvine mymkin.

Kej gerlerdin gbSbnbn, suvbgtbgb 0° tan temen Boladb. Mundaj
gerlerde gatgan muz da tozdbrnp gbjratuv gbzmetin atqara Berddi.
Suv gatgan vagbtta, ete gattb zattb euzatbndaj kyc pen eriniy ke-
lemin ulgajtadb. Tav gbnbstarbnbn icine singen suvlar, muz Bop gat-
gan vagbtta algi gbnbstardb kerip, tbn gerin parbp, agbr ajagbnda
gbnbstardb tep—tegis euzadb. Suvdb ete onaj tartep alatbn Aabnb3-
tar tez surblLlbc Boladb; mbsalb, sazb kep (mergeidi) izees tastar;
sondbgtan olardb ygilmeli fbtibstardep
tartbp alatbn gbnbstar, mbsalb, iri qum tastar, analarga garaganda,
az Buzbladb, seeeBi mundagb suvlar gatgan vagbtta kergen men,
olar sbjbp turatbn nos oron kep Boladb. Sondbqgtan gbnbstardbn Baj-
lanbSbn ygilmeli gbnbstardikindej BUZBaidb. Qatq aserl-
nen Bolatbn tozuvdb suvbqgtan tozuv dep atajdb. Suvbqgtan tozuvdb
Oral, Sieir tavlarbnan, paipb ajtganda, teristik endiginde gatgan
tavib ajmagtardan gagsb Bajgavga Boladb.

£a Bajlanbsgan periniuy BWIb-
Inve, tyrll kesekterden arasbndagb gikterdin bngajb men Boladb
Bui gbnbstar suvbgan vagbtta ajgbc—ujgbc, kerege kez Boibp Aa-
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nJ/lbp—aarvibp ketedi. Tozuv saldarbnan bul carbgtar terendep, ke-
~Nejedi; sondbgtan gbnbs ylkendi— kicill tyzyv sojdaq arqgac tastarga
Boiinip ketedi. Mbsalb Bazalt euzblgan vagbtta prizma Boibp Beii-
nip altb qtrib prizma kesegin gasajdb. Osbndaj prizma Boibp Beii-
oetinderge, mbsal ycin, Cotlandia ?anbndagb Stappa aralbndaqb,

Bazalt massasbnan quralgan, ataqtb Pingal yngirlerin aluvga eoladb
<48—sygret).

o
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48—sygret. Stappa aralbndagb Pingal yngirl.

Pizikalbg tozuv men gatar, tav “bnbstarbnbp ozge-
rip, Buzbluvbna gimia agenti de mbqtb seeepker bo-
ladb. Bui glmialbgq tozuvdbii, ey negizgi 2seBepkeri
suv, komir gbcgbl gazb, ot tegi.

Suv tav gbnbstarbna sipip, olardbn ?arbq, tesikterin Bajlap "bi”*bp,
/opnba gasajtbn mineraldardb eritedi. Bui sbjaqtb, suvda ouaj erijtin
mineraldarqga, tas tuz sen gipis gatadb. A1 endi suvda komir gbcgbl
gaz Qolatbn Bolsa, ol suvdbp ertklc kycin qgattb kycejtip geeeredi.
Sondtgtan bul suvlar izees QBnbstarbn ?ep, kep komir qgbcgbl kolt-
sin eritedi.

Biraq, suvdbn gbzmeti tek gana gbnbs gasajtnn mineraldardb eri-
tyv men Bitpejdi. iBugan ot tegi men komir gbcgbl gazb qosblsa,
ol tav Qbnbstarbna ote kycti gimia ozgeristerin tuvgbzadb. Qimialbqg
tozuv prosesine, osirese dala cpatb, galgan myjiz, gaebrcaq tas taqb
nasgalardan silikattarbUbp taralbp ketyvi erekce Toan aladb. Olar-
dsn bdbrap, taravbnan granit, gneistar tozuvga ucbrajdb. Al granit-
tbn 82% silikat, 12°/0 kremnezem eoladb. Granit sastaBbna Kkiretin
dala cpabliby bdbrav sqgeraasbn 27— Bette ajtbp— ketkemiz. Osb pro-
sesterdip saldarbnan silikattar koolbnga ajnalbp, saz Balcbqgtar ga-
sajdb. Munnb men qatar siltili gana silti—topbrag metaldar, komir
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gbcqgbl tuzbna (karBonattarga) sillkattagb kremin totbgbna ajnalbp*
keeinese ertiletin krernin gbcgblbna Bejimdelinedi, syjtip karsonai
v : e Qalgan ifen kvarts-
iby, untagb gosblbp qum gasajdb.
Sol sbjagtb suv men ot teginip eseri men pirit (FeS2) sulpatqga
ajnaladb; onby iclnde, Biievii rudalarda .temir qalpaq®“ pen ezdigi-
nen gara“tbﬁlqap Akykirt Beretin \Iimonitqa - v O)], son Sop
Qimi
Zblatbn, ganar tav gbnbstarbnbp keleminip 9°/0— ke dejingisi eritin-
dige ajnalbp, suv men aqbp keledi. Bui eritindiler tepizge qujblbp,
onda mineral gaxalatbn kelesi satbga qgosbladb. Geologia taxbjgbP-
da mugbt pen tenizdin tyeine gbjnalbp qgalgan ertindi zattaxdbp gal-
pb sanb ete kep; olardb suvdan tundbrsa, typke tungan qgaeattbp
galbpdbgb 100 metrdej Boiar edi.
Plzlkalbg, gqgimialbg tozuvlar men qgatar organikalb
Qattb gbnbstarda-
gb agac esimdiktex gex Betine Cbgarda, ezdexinip
laTteliars Sbna sbjaqtanbp, gbnbstardbp garbgtaxbna Kirip kepejtip
Cieeredi; sonda aqac esimdikter gbnbsga garadaj ezgeris engizedi.
Sonb men qQatar esimdiktexdip iaTbxiarb organizrn gbcgbldbgbn c¢cb-
garadb; bul gbcgbldar ger qujgasbndagb mineraldb zattardb eritip
Canuvarlar esimdikterdip cbgaratbn kemlr qgbcgbldarb
da, osb sbjaqtb eser etedi. Organizmder getim—
giz Bolojandbqtan tyrli organizrn gbcgbldarb pajda Boladb. Bui gbc-
ebldar, gerdip mineraldb sostaBb men kykirtti suv tegine (H2S) aser
s(tedi. Kykirtti suvdbp tuzbna aser etyvi men kykirtti temir, pirit,
FeS2 pajda Boladb. Euy agbrbnda azot gutgbc ger gigin Bosatuvchb,
eakteria, topbraqtb teskilep kepsitetin ger qurtb, cbBbNn— cirkej*
gurt—gumbrsga, tyrli tbcgan tagb Basga maqgluqtar da, topbraqqga
C02 men H20 ni keBirek getkizilip, mineraldbp pajda Boinvbna kep
ueBek sipiredi.

Organikalbq
tozuv.

Tezbp qgbjbragan zattar qgajda ketedi.

#H 1

'T'ozqan tav ,qbnb3iarbnbp tozgandarb Bajbrgb Bir

T.Opr qbjra- ornLnda gala Olardbp Burbngb ez ornsb-
ojan zattardbn . . . . .
ez salmagb nan qozqgalmaj qalbp qgojuvb ycin ajbrbqca qgolajlb

men avbsuvb. gagdaj kerek: ajtalbq, tozbndblardbp gatgan gerlerl

galbp esimdik Bolsa, oTb gazbpqgb kelmej, tujbq
kelse, tozbndb ec qgajda ketpej, ez ornbnda gatbp qgala Beredi. Biraq
kKesine olar Bajbrgb pajda eolgan ornbnan ekinci gagga avbBbp,
kecip ketedi.

Tozbndblardbp ekinci orbnga avbsbp ketyvine Birinci seeep
ezderinip salmaqtarb. Sbngan gbrlb iri tastar usaqg tastar goqgarbdan
temen domalap, etekke tysedi de, teee BoOibp Yyjilip galadb. Vaqgbt
etken sajbn olar Bir—Biri men ustasbp, Kkiriglp, tavdbp etegin
gasajdb.

Tav gbnbstarbnbp Burbinvbe, asirese suvqa qanbgqgan vagbtbnda”
tastardbp pgbigunven gepildetedi, sondbgtan mundaj tavlardbp ete vyl-
ken kesek—kesek Boibp qulap gatuvb ekinip Birinde Boladb. ©te



das—talgan Boibp qulav ger siikingende eoladb. Tavdan owbrbibp
ulagan tastardbp qgaldbqtarb Qbrbmda giji kezdesetin ,teglndi tas-
ter" devge eoladb. 1887—pabib Alma—atada Bolgan ylken ger silki-
nyvde tavlardan ete ylken ger tastar oTbibibp tysken. Ag—agar eze-
ninde Bolgan qulavdbp aiapb Bir cbicb km gerdip tertten Birlndej
gerine gajblbp, avbrlbgb 50 tonnadaj blqgbj granit, diorit gana slan-
salb gar tastardbp sbntqgtarb yjilip galondbgb 300 m dej Boibp qal-
gan; suiar ezennip kylli angarbn toltbrqgan.
_ Qulagan, ygilgen tastar ezdiginen albsqa taralbp ke-
Torep t‘i'blé%' te almajdb. Olardb taratbp eketse eketetin suv, muz,
gj‘i‘;;ngibi{ ke- gel Roladb. Bui tasbmal gentteri, tav pgbnbblarbnbiy,
tetin agentter. tozbndblarbn kejde mbpdaqgan kilometirge dejin aibp
ketedi; syjtip gerdin tyrin mbqgtap ezgertip giBeredi.
Biraq Bwuiar Bir gagbnan osbndaj tozbndblardb tasbjtbn tasbmal agent-
teri Bolsa, ekinci gagbnan tastardb surunvcs, tyzevcilik gagbnanda
geologialbg gbzmetterin atgarbp otbradb.
Sondbqgtan, olardbp keeinese geologia ycin tasbmaldav gbzmetin
atgaratbondbgb men Birge, olardbnger eetindegi tastb bu-
Zbp, gertyzev prosesterin de esten cbgarmavbmbz

kere k

f£er astbndaqgb
suvlar.

Atmosperadan ger Betine gavatbn suvlardbn, melcer
men ajtganda Besten Birinen ycten Birine dejin ger
astbna sipedi. Atmosperadan, gavbn BOibp ger Beti*
ne tysetin suvlar, en, aveii gerdip gaBatbna (inpiltratsia) sinyvine
mymkin. Onan Kkejin Bumi suvlar, tav gbnbstarbiibp sanlav—kevegi
men suv Boibp kevlep gyrip, Belgili cartbna kelgende suvqga ajna-
Invbna (kondensirlanuvga) mymkiD. Bulardan Basga Bui suvlar ta-
Ojbda garbgtar men
aquvb mymkin. En
ajaqb ger gaeatbn-
dagb ylken apan-
dar men aquvbna

da mymkin. O3b- _ o2 A
laj ger astbndagb 7%~ ™
suvdbp (inpluatsia- I o=y
Sb) blgbj gozga- -}?& ,,,:“7‘7/2’,///:"
Ibp, agbp otbruvb, 0%

esirese suvda onaj

erijtin tav gbnbsta-
49—sygret. Artezan qudbgbnbu sgemasb.

renbp gaBattarbn- - e : i
da Boia eermejdi. AB—SWV NBamgtin cpmlﬁr%—t%bca&t like ketken tesik

Litosperanbp  go-
gargb ronaiarbna sipip, sonbp eojb men agbp turatbn suv, kesi-
nese gogarbdan kelgen (kene suv) Boladb. Buqgan qgaraganda, icki
Nas (ueenial) suvbnbp Bui gorizontta istejtin ereketi ete mardbmsbz
eoladb. 4

Kene suvlar salmagb men gerdlp eetki gaeatbna sipedi. Bui suv-
lardb siqee suvlar dep atajdb. Bui sipee suv, Betkl bos topbragtan
etlp, suv giBermeltin icki qaeatga Barbp irkilip qgalbp,” sonbp ysti-
nen suv (preat; qazagqca qudbq) gorizontbn gasajdb. Osb sbjaqtb
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suv gorlzontbnbn gogargb eetin olardbn syzglsi dep atajdb. SineelS
suvlardbp syzgisi, atmosperanbp gaojdajbna gaiaj, dyrkin—dyrkin ez-
gerilip turadb. £er Betine cbqgatbn sineeli suvlar mbsalb apannby?
tavdbn Bavrajbnda ne ezennip angarbnan Bulag kezi Boibp cbgbp
gatadb. Bui kezderdegi suvlar salmagb men temen qulap agadb.

Bui sbjagtb kezderdi qulama suvdep atajdb.
temengi suvlb gaBattan cbqgadb.

Al endi suv, ojpan gerdegi suv etkizBejtin eki gaeattbp arasbna
Irkilip galatbn eolsa, ol vagntta, ojpau gerdin temengi gagbndaqgb
suvdb, gogarbda turgan suvlar easbp, gidrostat—gancuv sbgbmb
pajda BOladb. Bui gbsuv ete qattb kycejip ketyvinede mymkin; on-
daj kezde ojpap <%rdig BIir gerinen taBblgan saplav men suv go-
garb garaj capcbjdb. Munda suv, ezinip avbrlbgb men aqgpaj, gid-
rostat sbgbmb men agadb. Bulaj agatbn suvlardbp kezin capcbTa
suv kezi deo atajdb. Al, adam golb men gasaqgan osbndaj capcbnia

suvlardb artezian qudbojbdep atajdb (49—syqgret).
Suvsbma Sipee suvlar suvsbmalbgga kep gordemin tijgizyvine
' mymkin. Suvsbma dep tav, teeelerdip Betkejindegi,,

ezen angarb, tenlz, kelderdin enis gagalarbnan temen garaj suvssp

abiabp qulap turatbn “erciig Beiki massasbn ajtadb.
Bui tyrlt ger gaBattarb-

NbLy Bir—BIrl men ustasbp.,
ilinisip turatbn taBbjgbj
Bajlamb goqgalgan kezde
BOladb. £erdip ystingi qa-
Batbndagb goldan yjgen
yjindi men easqga gbjbndb-
lardbn, Bari de suvsbmaqga
seeep Boinmvbna mymkin»
Al gattb gavbennbp, ne qar-
dbp eryv saldarbnan gerdip
50—sygret. Suvsbma sgemasb. ystingi qaeatb suvga to-
jbp, salmaqgb artsa da (ge€r
Betinip bos massasb kep suvsbjdb. f£erdlp eeti suvlanbp tyje tajdb
Bolsa, ger Betinip gqagaluv Kkyci osaldajdb; ger massasbnbp kedergisiz
suvsbp ketyvine bu da ylken gordemci. Meselen, saz Balcbqgtardbp
Betteri (50— sygret).

Bizdip elimlzde mundaj suvsbmanbp ylkeni 1884—papbib Edil ga-
gasbnda Saratav qalasbnbp ganbndagb Sokol tavbnbp Bavbrbnda
Bolgan (51—sygret). Bui suvsbmanbp uzbndbgb—O0,5 km, galpaqtb-
gb 40 m Bolgan. Yiken suvsbma 1915—papib qgazbrgb UlianoBski
galasbDbp ganbDda Boldb, sonda salbnbp gatgan cojbn gol kepirin
Burbp ketti. Osb Sbjagtb ylken suvsbmalar Qbrbmnbp tystik gije-
ginde, Odessada taojb Basga gerlerde Boibp turadb.
ferdip Betkl Boreas gaeatbna agbp kelgen kep suv-
lar, sol gaBattagb topbragqga gagsblap tun>p sipedi.
Sonbp saldarbnan ol gaBattar irkilgen qoj eatpaq blaj massaga aj-
naladb. Al endi osb blajlar tavdbp eetinde Boibp, tbjanagb eolmasa,
ganbndagb apgarga garaj gerdip Bir gaeat irkilgen blaj gaBatb lap
Berip sbdbrblbp qulajdb. Mundaj blajdbp aquvbn mur, ne eatpaq
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Batpaq qarojbn.



gargbn dep atajdb. Mundaj qgarqbn Batpaqtar Aipb men Turkistan
tavlarbnda kep Boibp, manajbndaqb elge kep apat keltiredi.
Yiwwirier. £ er as*bnbd suvlarb ezderi gnvbp, gajip turqgan tav
“bnbstarbnfcp plastalarbn eritedi; sonbn. saldarbnan
gips pen 1zBes tastar gatgan ajmaqtarda gar astbnan ylken quvbs
yngirler pajda Boladb. Bui quvbstardbn kej sirevieri, 10 ne 100
ge sozblatbn yngirler Bolbpta ketedi. Kesirek gurtga atb gajbloian
yngir Amerika ctatarbnda Bar. 01 ger astbnda gatgan ylken BIr ke-

ce sbjaqtb; Maraot yngiri dep ataladb. Munsy bos ajagb 250 km ge
sozbladb.

51—sygret. Suvsbma.

Al kenester odagbndagb ataqgtb yngirlerimiz, Oraldbn kyn Batbs
gaq tavlarbndagb Kungir yngiri men Qbrbmdagb Catbr—Tavdbn
BimBas —KeBe yngiri. Osb ylken yngirlerdln Boride izees tastan paj-
da Bolgan. Bui sbjagtb yngirlerdin, ezderine qas Belgilerinln Biri,
ezimizge mineralogia saeagbnan eelgili, eulardbn icterinde staluktit
(ne syngi) pen stalagmit Boladb. Bular yngirdin astb—ystinde, gan-
darbnda lawcbk syngisi Boibp turadb, wune kalsittbp Kkristaldb agre-
gatb devge Boladb. Bui tamcblar dengelek kesteli perde sbjagtanbp
turadb.

f£avbn men gardbp suvlarb, BUzbndblardbn usaqg qgbj-

fer Betindeqi qudarbnan eastap _aii getkenln ala ketedi, sonb
CbIODK&L me
ezender. men 4aBat tav gbnbstarbnbn eetterin, Burmnves agent-

terinin Kkelesi oreketine dajarlap, galanactap qojadb.
f£er Betindegi suvlb gblgalardbp gerdi aguvbp ketyvl wbna to-
mendegi zandarga sagbnadb.

fer eetinde, atmosperadan tysken suvlar kickene—kickene gblqga-
Cbg Boibp agadb; Bumiar ger eetin cajyv oreketinin, saldarbnan, payr-
gen gerlerindegi gbnbstardbn on eki aluvan tyrge salbp, abibin—pgb-
rell gblbp sojdaqtatbp ketedi (52—sygret).

Biraqg oi kickentaj pgbiawicbiap aqatbn gblgalar Biri men Biri qo-
sblbp molajbp, kycejedi. Osblaj pajda Bolgan ger seBniy gblqgalarb,
gyrgen pgoibn abla gbp qazbp, bldbjga qulajdb. £blga suvbnbn aqgb-
nb ekpindep etekke qulagannan kejin gargbnb Basbladb.



Sondbatan Bui arada suvdbn cajuv (€rozia) areketi toqtalbp, suv-
dbn aibp kelgen blaj topbraqtarb gajblma Boibp tunbp
gatadb.

Osb gblqgalar agbp Barbp irkiletin tepsendi Bblajca ajtgada, -
eCTb, ne erozia eaziasb dejdi. Aqgan suvdbn gerdi pgeBir gbp gep,
cajuvb enistig temen erozia BazbSbnan goqgarb ieBeniy Basbna ga-

52—sygret. Bor dingekterl (Qapqaz).

raj, jagbnbj keri regres poib men Boladb. Onbn Ber gagqbnda, aqgbn
suvdbp kyctirek guvbp otbratbn areketi Bas gaojbnda, Beikejdin tike
garlav gogarbSbiida Boladb. Al, agbstbn orta ceni Kesine cajbndbnb
ctekke agbzbp tysirip otbradb.

Mine osbndaj, suv agbnbnbn yc Balimide, ozderine blajbgtb are-
ketterin istep turganda, Bui suv aqbnbn gbrbnan qarasaq ijrek SbZbgq
Boibp korinedi; ol sbzbqtar icke qaraj ojbstanbp turadb (53—syg-
ret). Bui, ijrek sbzbgtbn temengi gagb gorizontal gatbq sbzbqqa aj-
naibp, gogargb gagb Bertikalga gaqbndajdb. :

S Mwnnb agbn suvdbn,
leueiTe [0ib (qalpb)
dep atajdb. Munda
agbstbn astbnan da, ga-
nenan da kedergi az
kezdesedi; suv tek Bui-

. \\\\\\\__ \ dbrap toqtavsbz aqgbp
4~¢ ~ A, x/ 7 /«ﬁ@\\\\\k\\\“\\\%\\\ \\\\\\\\‘k\\\\\\\\\\\\\\: gatadb.
Apandar da goqgar-

garagandagb teneime sgemasb. gb ajtblgan tartip pen

. . . . gasaladb. Bulardbn go-
n, n,.., J1,—cajbndbtibn sajblmasb. VV—Tavdbn, algacgb oeti
Vi—Erozia Bazisb, S—aqbn. garqgb gaqgtarbndaqgb

agbn topbraqtb gazbp

albp ketedi; orta ceni cajbndbnb agbzbp etekke tysiredi. Agbnnbn,
cajbndb zattarbn allueia dep atajdb.

f£er eetindegi ezen suvlardbn da esip nbqgajuv zapb osb gol
men Boladb.

©zenderde de erozia areketin gattb gyrgizedi. Onby da Bas gaqb
topbragtb cajadb, orta ceni cajbndbnb agbzadb, sagasb aqbp kelgen
cajbndbnb tundbradb. Twuneaiar asirese erenniy tenizge qujarlbg sa-
gasbnda kep Boibp gbjblbp gajbrlanbp galadb.

N
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53—sygret. Qoqarbdan qulagan aojbnnbn, gbrsnan



Bui arada ezender deltaqga (sala—salaqga) Beiinip, aralarbnda tun-
Ba blajdan pajda eolgan qajbr araldar eoladb. Yiken ezenderdip
deltasb mbpdagan carce kilometr gerdi aibp gatadb (54— sygret).
Bizde ete ylken deltalar Edil, Lena, Amu Daria sagalarbnda bo-
ladb. Leningrad qalasbnbp nedavlr geri Neva eoreniniy delta qaj-
rapbna salbngan. Delta adamnbp kere kerince eslp gatadb. Mbjsalb,

/
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54—sygret. EdildiQ, deltasb.

©ski Petireor gartasbnda (1698— gbib) qgala salbngannan eergi gerde
pajda Bolgan Bir nece araldar (mbjsalb Volnbj) qgajbrlar kersetilmej
galoian.

Al endi ezenderdip sagalarb, Birte—Birte temendejtin epis bldbj
Bolsa, tepiz suvb arna eriep ezenge ulasadb. Sonbp saldarbnan
©zender ken sagalbq, ne estuari gasajdb. ©rennip tepelme agbn go-
Ibma gagbn orta agbsb gaj Boibp, icindegi agbndb zatbnbp gotalb
kedergisin Burbp—parbp ketyvge camasb kelmejdl. Sondbqtap aqbs
arnasbn gazuvdb qgojbp, Begetti orala arnasbn wuzarta agadb; syijtip
ijirilme Burcuy arna(meandra) gasajdb (55— sygret).

Agbn suv arna Burapbnbp cbganagbna soqbp, kevlep gar gbla-
db; ekincl eetinde aqgbs eajav Boibp, qajbr eajlanadb. Sondbqtan

©zennip suvb gol quvbp carlap agadb. Mwunbe aoibn suvdbp cariavb
ne plantatsiasb dep atajdb.



Ozen arnasbnbn BUrarib ezen 3uvbn cariavbe kezinde Birte— Birte
ulgajbp, ijreninin arasb Birte— Birte tarbla eeredi. Syjte—syjte aqb-
rbnda sir Cbganaqg ekinci ebganaqga gaqbndaj kele, sol gerden te-
silip, SUV birinen Birine tete agbp tysetin Boladb; eurbngb oOralbs
[oib eski arna Boibp qala Beredi (56—sygret).

Osb ajtblgan esyv sa-
tblarbnda, ezen arnasb qga-
zblbp terepdenedi, tek ga-
galar'bna erozia (gajbr)paj-
da Boibp, ezennip endiligi
esedi. Munda aiinBia tun-
easb ezennip orta agbsbn-
da da Boladb. Bui LlnBa-
v, lardb papsBbl men qgar su-
vk ilestirip aubrbp 8aKe-

- ledi. Bular ajnala gazbg-
- targa tunbp otbrbp, topb-
ragbn gumsaq gajrandb gb-
ladb. Onb ezen elkesiniri

55—sygret. 0zen arnasbnin Buranbs men ezen gazlqu ne tek gaqu

anvbnbL, carlav sgemasb. nepiena) dejdi. ©zen osb

satbga kelgende geologla-

Ibg paktorlbgbnan gqalbp, ,,gartajadb" Bizdip Odaqtagb gajuvat ga-
Zbgtb ezenderdip ke3i esyvdip osb satbSbnda tur.

Birag ezennip tepelmeli galpb sBurbibp ketyvine de mymkin.
Klimat ezgerilip, gavbn cacbnn molajadb; ger gaRbgb gajb men aqgb-
rbondap gozgalbp, ezennip erozia
ultanb temendep ne gogarbga
agbs aiaBb Kketerilip ketyvine
mymkin. Onda] kezde erozianbp
hapa satbsb acbiacib: ezen aajta*
dan geologialbg areketke Kkirip
,»gasaradb®. ©zenderdip mundaj
satblanbp ezgerip turuv tarbjgbna
ezimizdip Edil, Lena t.B. ezende-
rimizdip apgarbndagb kerine ga-
salbp gatgan TinBerier ajgaq
(57—sygret). Or BIr TinBer ezen-
Dip eelgili Bir erozia satbsbna
tuvrb keledi. ©zen sol satbda
azdb kepti tepelme galpbp sagtap
turbp, allueiasbn (gajrapbn) tun-
dbrbp qgattap galdbra Bergen. Ap-
gardbp er Bir ganadan terepdevi,
gapa erozia satbSbnbp Bastalar 56—sygret. ©zenderdin Burandarb men
kezindegi ezen easseinderinip ga- eski aTaiarb.
parnmvbra sajkes keledi.

Al eger, ezen uzbn aggan eojbndagb arnasbn, ezen BUVbNLPI
erozialbg gbzmetine tyrli Begettik gasajtbn, tav gbnbstarbnan sala-
tbn Bolsa, gogarbda ajtblgan onbp damuv golbndaqb zapdblbgbfBU-




zbladb. ©zen agbsbnbn qgaj gerinen eolsa sol gerinen sargbrap aqgqbp.
canqal tastar gasap aladb. Bugan mbsal Dne”~r ezeni. Dnepr oria
agbsbnbn kezinde granittb tastagtardan etedi. Sol ~erden Dnepro-
gres suvbDbi; astbnda gatqan curiqbl tastar pajda eolqan.

Bui aradagb ezen anqarb “asaluv cegine aii “etip Bolgan goq.
©zenniqg qalbptb kyjinig buzbluvbna tagb Bir ntbjsal qulama suvlar
(kyrkiremesi) (58—sygret). Biraq, munda da qulap kele gargan suv--
dou, kyci sol “arlavbttb geBirdej $ep ezen arnasbn tenelme qalpbna
<;ab men “agbndata Beredi. Ateselen, 50 m dej bijiktikten qulagan
Niagar kyrkiremesi tas keteriniy gbibna 0,3 m dejin gep otbradb
(147—sygret). Bui kyrkirevik pajda Bolgannan Beri Niagar ezen ar->
nabbnby, 11 km dej gerin £ep ceginip earadb.
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57—sv<rret. ©zen minserleri.

Tap osb qaldb 7 metr sijiktikten qulajtbn Narea (Estonia) Kkyr»
kiremesinen de Kkeryvge eoladb. Ondagb gumsaqgq gandikterdin qga-
Bbrcaqgtarb, blarsansy Qqazirgi suv agarbnan Bijik kyrkiremesinen
temengi gorizonttardan taebladb.

Al qgattb suv aqbnb, tez cuvbibp ketetin tav Qbnbstarbnan*qurbl-
gan Bijik gota men agsa, onda aojbs terepdep eki gaqgb tarlav tik
kelgen saj gasajdb. Bui rette, Amerike ctattarbDbn eatbs gagbndaqgb
teristik amerika ezenderinin, tar anqarb gagsb mbsal. Kolorado ezeni
tereqcbnrav arnasbnbp tyeinen aqadb. Kej pgerierinig kemeri 2000 M
Bijik turadb. Mundaj cbublav aTnanb—eep
ret).

Suv gattb muz Kkyjinde de kep buzuv, tasuv gumbs-
tarbn orbndajdb. Tipti bstbg gaqtagb Bijik tavlardbp
Basbnda da Qazb—qgbsb gar yzilmej $atadb. Tav Basbndagb mangi
gar Kkerpisinig temengi turaqtb cetin fi/egi dejdi. £erdin ekBaibr
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Mangi tnuzdar.



ajmaqgtarbnda Bill gar gijegi 5—5,5 Tba Mmettde] Bijik gatadb. Bui
gijektin temendevi gangbz temperaturaga ernes, klimattbp blgaldb-
gbna da Bajlanbstb. Maselen, klimatb qurgaq kelgen Qapgaz tav-
larbnba, cbgbs gagbnda qgar gljegi tepiz kemerinen 4300 Bijik bo-
ladb; al pavbr—cacbnb mol eatbs gagbnda gar gijegi 3570 M dejin
etekke tysedi. Y~ken men poisr gagtagb tavlardbg da qgar gijegi
setine getpejdi, gbstb kyngi tysken gar gazdb kyni erip ketedi. Mbj-
salb cpitspergende Qar gijegi 400 M gogarb turadb.

Tavib ajmaqtardagb gar gijeginen gogarb tav easbna gbjblgan
gardbqg Bir gatars gbja tastau qulap (laBin) ketip turadb. Qbjadan

75
55
5
3
%
7

‘

SRV A
PR

. SR
0 3 p&i‘%”‘;‘ 3

58—sygret. Kislocot gatibndagb Olgbpga ezeninln, qylama suvb (kyrkiremesl).

gulagan qulama aqarlar ezi men Rirge kesek tastardb opblbp ala
ketedi. Tavib ajmagta, sez gog, Bulda tasbmal pakturb Boladb. Biraq
tavlb amaqgtardagb gardbag keBi muzdaqga jaki gletcerga ajnalbp
ketedi.

Muzdaqgtar Bir necege eelinedi: a) Muzdaqtar gap gnlbn soisp,
Bir eikeni tegisi men pavbp gatadb, meselen Antarktida, Grenlandia
tagb Basqalar. Antarktidagb muzdaqgtbn kelemi 14 milion CalCb km
onbag qalbBdbgt 200 metr, ne onanda KeBirek. B) Tavib (Aipb) muz-
daqtar Bijik tav easbndaqgb alqalb gazan cungbrlarda pajda Boibp,
gatar gatgan anqarlarga sala —sala Boibp gblgbjdb.

Munsbli ylkendgi tyrlice eoladb. Qapqgazdaqb ep galbpg Bizinga
muzdagbnbqg uzbndbgb 19 km, eni sir km dej keledi. Tbjancan-
neg kej Bir muzdaqrarb 30, odanda kep Km keledi. Tav muzdaq-
tarbnbn qgalbgdbgb 300—500 metrge dejin eoladb.

Osb eki tyrli muz iaqtardari easqa, Skandinav tiptes muzdaqgtar
da Bar; Bui adbrlb ystirtte muzdan gasalgan ganuv sbjaqtb BOibp
gatadb, Tunba €zl tav Betinidegi muzdaqtarga Muz gosbp turadb.



Muzdagtardbu keeinese, Aipb (BiIr
bptas) muzdaqtarbnda anbqgbraq zerttelgen.

Biiik; tavlb ajmaqtardagb gar, Bykii ybi B0Jb Qfcjnalbp, salmaqb
men tbgbzdalbp meldirsiz tyjircikti pirin Twurbna ne piringa ajnala-
db. Onbag ara arasbnda avanba kepciHK kevekteri kep BOladb. £o-
garqb qgaBattardbg gbsbrnbnan bul kepcilikter sanlavdan Cbgbp, ke-
tip muz Bir tekti meldir kegildir gletcek muzbna ajdaladb. Bui muz-
dbn qurblbsb tyjircik — tyjircik; Biraq tyjircikteri Birde] ernes, azdb
kepti deiigelektev kelip, ylken- —
digi ar tyrli BOladb. Dengelektiq [ TR R T e
Bblajbnca qalpb Buzblgan Kkris- : - R -
taldarga usajdb. 7 e : | ' e

Muzdaqt temengi  gori- ] ‘ cositin oy .t |
zonttarbrida, bul tyjircikterdiq R
ylkendigi kegercin gumbrtgasb-
Nba ylkendigindej BOladb.

Muzdaqgtbp, qa-
Bat Boibp keledi. Bui gaeattar
gar kejde kep, kejde az tyskeni-
nen BOladb. Sondbgtan qaeattar-
dbp icinde avanbg kepcilikteri
BIr qaeattarboda kap BOlsa,ekin-
ci gaBatbnda az BOladb.

Muz qgaBattarbnbq Bari Bir-
dej meldir keiwevinig de seBesi
osbdan. (“aipb muzdbqg, sondbg-
tan letcerdin, de qozgaluvbna
seBep Bolatbn selgileri, olardbq
sozblmalblbgb BOladb. O3b Bei-
gileriniq argasbnda salmaqgb
men, Bir—aBirine gosblbp turgan
BajlanbSbn gojmaj, muz qgozqga-
Ibp turadb; rriuzdaqtbr; qozqa-
luvb sujbq zattbia gqozqgaluv za- 59—sygiet. Kolorada ezeniniu kanion
Ab men BOladb; muz qozqgalbp sgemasb
kele gatqganda, eseBi onbpg orta
kezindegi muzdar gbldambrag gozgaladb. Muz Bir tegis Betkejde
suvdan 10.000 ese casan gozgaladb. Sagatbnda saqgattna 1,25 ten
25 mmge dejin gana £er aladb.

Muzdaq gozgalganda onba wurbnbnan da, keMeneginen de ?arbg-

Qozqgalgan muzdaqtbn ysti de, astb da, erij
Beredi. Sondbgtan muzdaqtbqg ici — tbsbnan Birdej erigen suvlar t9
men agbp ketip gatadb. Aqgan suv ekinig Birinde muzdbn astbn
kevlep ezek gasajdb, Tmnb muz qaqpasb dep atajdb.

Muzdag Cerdi pabWbp, buzuv ereketin
istep otbradb (60—sygret). Sonb men tastnq Cbgbp turgan qbrtn
sbndbrbp, garadaj ygyvge keletinderln usatbp ygip otbradb. Muzdaq
erinig Apigbp Bara gatqan arnasbndagb etkir gbrlardbA Barin ~onbp
gbrnap, .Bujrat" (eujra tas) tyrin gasajdb. Muzdaqgqtar men eirge
gatgan tav “bnb36arbnbg sbnbgbda, muzdaqgtba astbn, gletcerdnt cet




Nagalavbn syrgiiep ruzuv oreketin  kycejtip -otbradb. Sodan pajda
solatbn muzdagtb sbzbqtar (61—sygret) rnuzdaq astbnbn tegistelyvi
gana muzdagtbn, tegindileri (autnbl malta tastar),— gbsqgasb osblar-
' < PGy o4
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60—sygret. Muzdagtbn, surbp ketken angarb, Betkeji, ultanb.

don, Bari sol ara men Burbn mMmuz gyrgendigin ajgbn kersetedi, ol

rnuzdir sop reginip, ne erip ketken Boladb.
Al muzdaqgtbn miterialdardb tasuvb, muzdaqgtbn materialdardb bu-
aatbn oreketine Bajlanbsb camalb.. bill arada keBine atmospera

61—sygret. Muzdaqtardbn tasga sbzqgan sbzbqtarb.



agenttarb mbqtb orbli aladb. Bular Beiek gar tastb, kesek tastardb
BUIbP, onba sbnbgtarb muzdaqtbn ystinde gbjblbp otbradb. Muzdaq-
ga gbjnalbp, muz Bell Birge tasblatbn malerlaldardb TOTl€EI dep ataj-
db. Muzdaqtbn ajnala gjjegine gbjnalgan materialdardb Qijek Toerera
dep atajdb. Muzdaqtbn ortasbnda keterilip turgan gar tastardbn sb-
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62—sygret. Muzdaqtbn uzbnnan gargan garma sgemasb

mqgtarb muzdaqtbn ystine tysse ortap:

dag gosblsa, onanda orta morenalar ga”aladb; sonda bul gijek mo-
Tenaiar gasalgan Boladb. Muzdaqtbn astbna tysken materialdar
morenasbti gasajdb.

Muzdaq, erijtin ajmaqqga kelgende, cijegindegi aibp kele gatgan
qoparbndb Sbnbqg tastar Bijik gal Bo bp Yyjilip galbp cet morena ga-

sajdb (62—sygret pen 63— sygret). Tav gbnbstarbn buzuv, tasbmal
gumbsbn Bulardan da ge-

ri, materikti gavep gatgan
muzdaqtar qgattbraq gyr-
gizedi. Bulardbn Bas Bei*
glsi cet morenalardbn al-
dbndagb kep qgum. Osbn-
daj muzdaqtardbn astbnan
erip cbggan mol suv, cet
Torenanby aldbna tos-
obn (.zandr+«) qumda-
gbn gqaeat — gaBat gbj- 63—sygret. Muzdaqtbn keldenen gbjgan gbjma
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nap, muzdaqtbn aldbnda- sgemasb
gqb alapga tesep tastajdb.
cel areketi. Eeldin areketin esimdigi goq ezennln gagasbnan xe-

ryvge Boladb. feldin areketi qumdb celderde onan-
da kyctirek Boladb. £el qumdb Buvbibp wucbibp aketip tar tasqga
sogtbradb. Qumdaqg urgan tav asnbebs mygilip Beti tegisteledi. syj-
te— syjte odan ketik, gazbndb, tipti ar gaqg Ber gaqbnd gel gyvle*]
etip turatbn ungblar da pajda Boladb. £el bigbj sir gaqtan soqgbp
tursa tastbn sbnbqtarb ,kep gaqtb tasqga®“ ajnaladb, ekinin Birinde
jpiramida galpbna da tysedi (64— sygret).

£el, Buzblgan tav gbnbstarbnbn, produktasbnda tasbmaldajdb.



da kirip, tav pgbnbabnbn icki tozqgan produktbSbn yrip ajdap cbgadb

Osb vdepldtsia“ nby arqasbnda, gapan celderdegi tav gbnbstarbnbp
BUTbiNnvb ete gqgattb gy-

N redi. Eger mundaj gel
N, f‘,. kevlep yrmese, tas to-
: zbndblarb aBOen tolbp,
kezin Bitep, sodan ari
tozuvga Beget gasaqan
Boiar edi. Qel men ile-
sip tozan qgana albsqga
ketedi, al qum albsqga
ketpejdi, eetinen suvb-
: rblgan qumdar gaqbii
'“%j}gg, gerge teBe--teBe BOibp,
garga (diuri) ga-
sajdb. Al bul gbrqgalar
quia dala sajbn celder-
de, teniz gaqalalarbnda-
gb caqgbldarda tolbqg ke-
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4 o meline getip ylken—yl-
£ ken tyje mojnaq gol
’ﬁ caqtl Yrma ecugan— ga-

sajdb. Cagbl boluv. ycin

gel Birag gaqtan soquv
64—syvret. gel men endelgen dala tastarb. kerek. Caqbldar esken-

de qumdag Bei BOIbp

gatadb. 01 Belderdin Bijiktigi 120 — 130 M ge getip, gelge perperidi-
kular gatadb. Caqbldbp suvbrblatbii gel gaqb keiBev (5— 12°) keledi.,
al bg gagbndagb Beti
tik (28—30°) keledi.
Cagbldbp gel ga-
gbndagb qumb gel
men suvbrblbp, bb
gagbna asbp qulajdq
(65— sygret). Sondbq- B Z
tan, geldip aidbna ga- -
raj caqbl kecip otb-
radb. Tepiz Bojbnda-
qb caqbl qumdar b
Ibna30/n gerkecedi.
Leningrad gasbn-
dagb Sestroretski bo-

65—sygret. Caqgbl gozqgalbsbnbqg, sgemasb.

i A—qum massasb ezgeryvsiz galatbn durbs gozqgalbsb; B—qum
anandacaqbldbprI keeejip, Bijiktegen kezdegi sajaBbrlanuvcb qozqgalbsb; S-—ca-

qozqalebn Bajqavqa gbl alasarbp, qum massasbnbn Birte—Birte azaja Bastagan ke-

zindegi capcaudanuvcb qgozgalbsb.

Boladb. Bui kecpeli
qumdar gergllikti zavbt paBirikterdin, suv icip turgan kelderinin or-
N Bitep tastajdb; 45 metrdej Bijik agactardb kemip, qurlbs yjlerin
mavbp ketken. Bui kecpe qumnan gozganuv ycin, qum keckinderin
gagsb ustajtbn aqac otbrgbZbp, cep egip kyresip keledi.



Ozenderdiq cagblb keBinese, eizdin iri Bolga (Edil) Dnepr Bas-
ga ezenderdiqg gagasbnda kep eoladb. Dnepr Ojpavbtbndagb Aleca
cagbl gumnbn Bijiktigi 30 — 40 M wurbns 15 KM, keldeneqi 30 km.
Bui gerlerge ajaqtb inal gajblbp, gumdb wustajtbn cepter tapavrbn BO-
ibp, seldiievinin saldarbnan Bui cao[bl XIX—qgasbrda edovirkeqip ul-
gajgan. Qazir eulardb tyrli eslmdikter esyvi ycin pajdalanbp, Caru-
vac.blbgga garatuvqga qattb kyres aCbibp otbr.

Mundaj BUjrat cagbldar-
dbn ylkeni galpaq qurndb cel-
derden kezdesedi. Aj proma- Q
Ib kerege galadb yrme qum- Q @)
dar (Bargandar) sonbp Birinci ‘@
satbSb Boladb (66~sygrit).

Bui yrmeler ulgaja kele
kesile gatgan ajdik uzbn gon
Boibp ketedi. Bujrat cagbldar
Bir teqirekten uzap Cbga al- Q é;‘)
majdb; euta, cepter men Be-
gelip usfcalbp gala Beredf. Al,
celdi gerlerdegl cagbl qumdar
celden calgaj kep gerlerdi
gamtbp, evelgi ornenan keri  gg_gygret. Bugar galasbnbn, teniregindegi
gar gatgan albs ajmaqgtarqga kerege galdb cagbldar.
avbp kete Beredl. Tozgbnnm
tozapdarbn tasbmaldav geninde de gerdig gbzmeti kep. Celdi gerdiq
avasb qgacanda can tozapdb keledi. Bui candaq kep gerge ketedi.
£el blgbj Bir Betkej, qurgaq gaqtan blgaldb gbgga garaj soqbp
tursa, ol gerlerge tozau qalbp cekpe gaaat Boibp oibrbp gqgaladb.
Boramalb (jaki C0|db) gol men otbrgan cekpe maj topbraqtar osblaj
gasalgan: maj topbraq negizinde kBarts, saz, izees tozagdarb men
temir totbgbnbn. araiasbnan tyzilgen.

o Geologia pakibrbenby epn kyctisiniq Biri tepiz. Tepiz
;zrl‘ézd';'bgfnoég‘ tav tastb gattb euwrsp, Buzbndblardb albsga tasbmal-

dap, tysine tundbrbp otbrbp, tav gbiibstarbn gasav

P oreketine gatanasadb.

- Teniz tolgbnbnbn, kyci
ylken. TolUbnnbg 1 carcsb
metr gerge soggqanda ky-
ci, 3000 nan 10000 kg de-
jin Boladb. Davbldata soq-
ganda 30 000 kg ga ge-
jedi. Koleej kelgen tyei
tolgbndb kedergilep Kky-

cin azajtadb, al ty-Bi terep
6' —sygret. Teniz anuaiarbnbl, tolgbn men Burbinvb. BOlganda, gagalardb tas

Ay By V —teniz “aoiaiarbnbn tolgbn men Birte—Birte Buzblgan
rettteri, G, D, E, — tjagalardbn. Buzblgannan Bolgan gaqalbq talgan qblbp Burep qattb

gaBattarb. sogadb; tolgbn men ile-
setin tastbn, kesekteri tol-
gnbiibn, buzuv kycin onan sajbn esiredl. Tolgbn gar tastb gaganbp

astbn gep quvts gasajdb. Ol quvbstb tolgbn pgesiri gej— gej agbrbn-
106—6 81



da gardb qulatadb. Sodan ol qulagan gardb talgandap Burbp qacan
gapadan gar gasap aiganca mygip gej Beredi (67—sygret). Toigbn-
nbAg bul gara kycinig prosesin teplz suvbnbp qimialbq kyci—tepiz
suvbndaojb erjp gyrgen qglorlb natri, glorlb magni tagb Basga tuzdar,
onan sabn kycejte tysedi. Teniz gagalarbn buzuv gumbSbna tepiz
suvbndagb tas galajtbn Bblgbldag tondiler (68—sygret), teniz Kirpisi,
tas teser, teuiz qurttarb taqb tagblar da qatbnasbp ketedi. Tolgbn
ajdap gyrgen suv maldarb, gaBbSbp turgan tasbn bu da euzadb. Qur-
gaqg gerdip gasbrlap agbrbn temendevi kezinde bul buzuv prosesinip
ajagb materiktin kep gerin
suvga aMsbibp giBeredi. Osb
gagbn geologialbg vaqbttbp
icinde ternengi Edil elkesinip
Kep gerin Kaspi tepizinip su-
vb (tepiz anvbnbp, transgresia-
Sb) easbp ketken syjtip bu-
rbngb kedir Budtrdb tolgbn
men tegistep, sol aralarga
ezlnip tapBalarbn salbp ket'
ken. Sooan kejin tepiz suvb
tagb ceglnip astb acbladb.
Kejde buzuv prosesbnbp mun-
daj gajta tartbluvb, soncalbq
tez Boladb, tipti qurgaqtagb
agbn suvlar apgarbn tepizdiq
kemtrine tepestirip terepde-
tyvgetylgire almaj qaladb. Syjtip, ©zen aspalb aw ar gasap, suv
ekinip Birinde kyrklrevik Boibp qujadb (69—sygret).

(Mgjvattaiibp keiese] gatatbii gagalardagb oreket eugan tuvra Keri
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68—sygret. Tas .gajrajtbn gumsaq telalar
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69—sygret. Bo'ib gaqalardagb aspalb arigarlar (Pransia)

Boladb. Munda tolgbn, tepizdip tyBlndegl qumdb gagaga cbuarbp
tastajdb. Sonb men keiBep kelgen gagalardb pgesir gemejdi, gajta ga-
ganb bos tosgbn topbraqga toltbradb. Sar— kyr etlp soqgan tolgbn



igagaga asbp gajblbp qajtbp, tas sbnbqtarbn arii—BerH cajgap teree-
tipgatadb.Astbnan ger,ystinen tolgbn soggan tastar guTblianbp usatblbp
malta tasga, qumga ajnaladb. Eger tolgbn gaqgaqga sir gbrbn kelip
sogsa, onda yglindilerdi Birte—Birte gaga BOjlatbp aibp gyrip otbra-
db; Bugan tepiz aqbiib men kele gatgan materialdar qosblbp, qum-
daqgtardb ilestire gyredi. Mine, osbndaj tepiz gaqasbnbp agbSb suv-
ga eninkirep turgan qbrlavbtga kesdesken gerde, qum otbrbp qala
ceredi; odan qum gajrapbpajda Boladb. Al, eger suv
tarbS Boibp klrgen gerlerge kezdeskende qum aqbs pen tunbg suv-
don, aralbgbna otbrbp qum qgajbr gasajdb.

Biz gogarbda tepiz anvbnbp gaga zonbndagb srekeB men tanbs-
tbqg; endi aldbrnbzda mugbjt pen tepizderdi tunea gbnbs salbndbSbn
<jaldbratbn Bastb ajmaqg reiinde qarajinbz.

1 Tunea AbMb3iarblibl, cegyVvi.

Materik suvb, muz, gel, tepiz tav gbnbstarbn Burbp,
Cerfz pimaq- tasbmaldav genindegi ey, kycti agentter BoOibp sana-
o= '|ddb.

Erte Bolsbn, kec Bolsbn ojtevir tasbmal material Bir kezde gerge
otbradb. Mundaj cekpeler ger gaebgbnbn aldb men ojbs gerlerine
otbradb. Tasbmal agentteri men ilesip earqan ygindi materialdar gbj-
nalgan gerdi COKpe ajmaqtarb ( k dep
cekpe ajmaqtarb materikterde eoladb; eiraq, cekpeniy ey negizdi aj-
magb cep—teniz tyBin sanajdb; yjtkeni mugbt suvbnan gogarb tur-
gan qurgaq gerdip Buzbndblarb aqtbgbnda kelip tepiz tyBine pab]-
naladb. Biraq, qurgaqtagb suvdbp Bari Birdej mugbjtga qujbp, tav
ObNb3bnbn, Buzbndb bos topbraqtarbn sol muqgbjtga tasbj eermejdi.
£er gyzinde euzbndb bos topbragbn ec gajda gieermejfin tujbq o0j-
papdar da Bar. £er carbnda’, tujbqg ojpapdardbp ep ylkeni Evropansbb
tystik—cboibs gagb men Azianbp ortalbg BeiiTi Boladb. 0zen suvp-
nba tasbmal materialdarbn, osb ajmaqtardagb ep kep gbjnajtbn suy
=Basseinderi—Kaspij, Aral, Balgac, bstbq kel, Lob—Nor, gana Kyykvv
— Nor kelderi Boladb. Mundaj tujbg ojpapdar Basqga kentinenttarda
da Bar.

Te 'z tvBini Tediz cekpelerinip sbjpatb tepiz tyeinip Bederine
e Bederi" [ qattb sajlanbstb Boladb. Bui Bederdip qurblbsb negi-
zinde mundaj gaqgalar tepiz tysi men, materikke su-
gbnbp kirgen teniz typteri, Birte—Birte terepdejdi, terepdigi 200
metrden aspajdb. Tepizdip mundaj sajaz gerleri, ger gyzi mugbjt Be-
tinip 7 5°/0 Boladb. Bulardb .kontinental platpormasb“ dejdi. Burbn-
gb geologia vagbttarbndagb qurgag pen tepizdip avbsuvb keeinese
osb kontinental platpormasbna oserin gattb tijgizgen. Kon-
tinental platpormasbnan ari garaj tepiz tyBi 3—4 Tbn metrge dejin
terendejdi; onb ndglad"’ dep atajdb. Bui epis kejde
Burbcga gagbndajdb. Materik episinip ultanb tepizden Kketeriletin
rnaterik massiptarbnbp taBanb Boladb. Bui epis muqgbijt tveinip 10,5°/0
ke dejingi kelemin aladb. Muqgbjt tyeinip Basga gerleri tupgbjbg—te-
rep gerler Boladb. 3—4 Tbp metir terepdik muqgbjttbp orta terepdi-
,gl BOibp sanaladb.



Bio Teniz cekpeieriniy, pajda Boinvbna tenlzdegi gondik-
torlarb* men terdin gatbnasb kyctl. Sondbqtan teDiz cekpeieriniy,
patsiaiar. galaj Cbqgandbgbn tysinyv ydn, ondagb teniz pgsn-
dikterinig taraluv zaudarb men, Bblajca ajtganda
olardbn qgalaj tircilik etyv gaqdajlarb men tanbsuv kerek. Bui gaq-
dajlarga, jagnbj Bionmow paktorlarbna gatatbndar; gandikter-
din suv astbnda gaBbSbp turatbn qattb tbjanaqtbn Bar, gogb (suv
astbnda Bir narsege paeBbBbp turatbn da, bos gyretinde gondikter bo-
ladb), suvdbn accblbqgb, temperatura, garbg, sbgbm, teniz BuvbnbL,
tyrli gozga'bsb,—qbsgasb oabnbg Bari gondikterdin emirine oser
etedi.

Osb Blonom pakioriarbnbg Biri ezgerse, gandikterdiqg sostaBbda
ezgerlledi; ne eledi, ne Bir parasb Bolsa da gana gaojdajga qaraj
eirte Birte bggajlanadb.

Tenizdin kej Bir gerleri eoladb, onbL, pirikaib—gaqrapia gaqdajb
gacanda Bir gana pavna (gandik) pen ploraga (esirndikke) blajbqgtb
BOibp ajnbmaj turadb. Mundaj ucaskilerai teniz patsiasb dejdi.

Bionom paktorlarb men patsialardb teksergende, songb, osb kyn-
gi, teniz qgaldbgtarbnbn galaj garalganb men gana tanbspajmbz. Bu-~
rbngb eski salbndblardbn sostaBbn Biiip, ondaqb gondlkterdin tasqga
ajnalgan galdbqgtarbn tapsaq, osblarga qgarap etkennin de pizikalb—
gagrapia gagdajlarbn ajbra aluvbmbzga BOiadb. Osblarga garap otb-
rep, Buvi salbndblar acbqg tenizdiki men gagalardiki me, sajaz kirme
gbltbgtiki men t.t. gajsblarbniki ekenin acbg ajbra alambz.

Teniz tysi lmneaiarbnbn taraluvbnda mbnadaj zap Bar»

Teniz Welnin  Teniz gagalarbnbn tyBinde materik tasbmaldarb ga-

odan aregirek Barbp gatadb.

Sonda gagada domalangan autbr tastar gagadan albs gerde, az-
dap, tas gaBbrcagtarb Bar, qumdaqgtar eoladb. Kejde tas gaBbrcaqtar
munda tipti kep Boladb. Onan ari usaq saz cekpeleri Boladb. Mun-
da, azdb—kepti, tas gaBbrcagtar men teniz maglug syjekterinin qos-
pasb gyredi. Dblajsbinagtav tunBa men gaBblgan garlavbt ,,materik
enisi* de materikten cbqggan. Bulardbn, icinde teniz maqulbgtarbUbn
gattb qgaldbgtarb kep Boladb.

£blb teniz gaqalarbnda margandardbn izBesten soggan mekende-
ri kep eoladb, margandar teniz tyeinin cekpelerin quravqga Bir talaj

Mba gagalav tyBine, acbg tenizdin
suv astbndagb keterinkl gerine margandar caqgsblap gala sogbp me-
ken etedi. ©lgen margan gondlkterinin izeesti BeiiTiniy ystine Baia-
pan margandar esip, margan qgalasb tez ulgajadb. Syjtip, suv astb-
nan ylken gal gasajdb, Tunb ,margan qalasinbn, gylgesi dejdi;
margandar tagb dengelek aiasa aral— gasajdb, onbL, ortasbnda
dep dengelek sajaz kol —Boladb (70—syqgret).
gasaluvb Tbma gol men Boinvbna bgtbjmal (Morrej dejtin  Kisinin
gbjsbnb) margandar galasbn teniz astbndagb cogat tavdbn teBesine
De sajaz gajran gerlerge tagbjaca Kijgizip'saladb da, tez esire Bas-
tajdb. Birag eskende iclnen esirtnejdi, teniz tolgbnb sogatbn sbrtb-
nan esiredi. #

Teniz tolgbnbnbn kyci men margan gylgelerinin sbnbqgtarb goqa-
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Tb cbgadb: agbrbnda teniz kemeririen camalb gana koterilip kerinetin
margan sagbjna araib atolla Boladb. ©tken geologialbqg zamandardaqb
1 gasalgan margan gylgeleri kep gerde ger gaBbqgb Boibp qgalgan.
Qoparbndb gone gandik cekpelerinen Basqa, teqizdin, gaqalbq
sajaz tyBinde gimialba tunBalardbn da cekpeleri Boladb. Bular suvb
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70—sygret. Atoll.

buv BOIbp tez ucbp ketetin, tujbq teniz qoltbgtarbnda, teniz suvbn-
dagb ertindi tuzdardbu qojbluvb (konsentratsiasb) saldarbnan otbrbp
galadb. Osbdau tas tuzb, glavBer tuzb, gips pajda Boladb; adamnbp
oaruvacblbg emirine Bulardbn pajdasb ete zor.

Tujbg Bassejinge rnbjsal Kaspi] teqizinln, sajaz Qara Buqaz qol-
tbgb. Bui qoltbq teniz
Ben tar qgblb argblb go-
sbladb (r sygret).
Qoltbg suvbtibn Buvqga
tez ajnaluvbnan, teniz
BUVbIbN konsentratsiasb
keeejip, Icindegi erigen
tuz otbrbp qgala Beredi.

Teqizdin teren suvb
ajmaqtarbndaqb teniz
tesegi suvdbn terendigi
men mugbjt icindeqi
gandlkterdin galbndbgb-
na qaraj ezgeriiip otb-
radb.

Terendigi 1000 nan
2000 metrge dejin ger-
degl blajdan sostaBbn-
da, kej gerde gqanat ajaq- 71—sygret. Kaspij teuizinla Qara—Buqaz qoltbgb.
tb gumsaq tandilerdin,
jagnbj pteropoddardbn qaBbrcaqtarb kep Boladb. Sondbqgtan bul aq
blajdb pteropod dep atajdb. Bui ekinin sirinen kezdese Bermejdi. Ke-
Binese, Atlant mugbjtbnbn tystik gagbndagb suv astbnan kezdesedi.




Terendlgi 3000 metrden aspajtbn gloeigerin blajb Boladbv
Bui sarb, ne ag massa Boladb. Avaga cbqgsa, aq Bor sbjaqtb ztt
sajdb. Bui kezge kerinRejtin zarredej usaq gloBigerin degen teniz
gandiginin syjeginen quraladb. Bui blaj Atlant mugbjtbnda kesirek
taragan.

6te teren gerlerde izBes cekpeleri goq, yjtkenl issesti las gaBbr-
cagtarb men teniz maglugtarbDbn syjekteri, teniz tyeine agbrbndap
tysedi de, teniz suvbna erip ketedi. Sondbgtan abib mugbjttardbp
terepdigi 3000 metrden asatbn gerlerinde radioldr blajb gbjnalbp ga-
ladb, ol blaj gaeajb gandik radiolardbu kip—kickene usagsavleii Ki-
remiD syjekterinen garaladb, al suvbgq mugbjttardbn sajaz gerlerinde
de diatom blajb garaladb, ol suvbg mugbjttbn gogargb gorizonttarbn-
da kep taragan, diatom, ne Kkiremin suv BaMbibnbl, Kremin gaebr-
cagtarbna quraladb (72—sygret).

72—sygret. Tepir biaparbrn mikroskop pen garagandaqgb ylgiler.
Soldan onoja garaj: Diat, gfloBirer, radiolar.

5000 metrden artbq teren gerlerde de kremin syjekteri men tas
gaebrcaqgtar teniz suvbnda erijdi, munda qbzbl teren, suv sazb tuna-
db. Munbn sostaptarb, sajaz gerlerde, gandikter galdbgtarbnan gendi
kerineej ketedi; bul saz kesinese ganar tav kylinen, pemza keseqi-
nen gane meteor tas teginen Cbggan gbzbl kylden quralgan.

Kelderde de az Bolgan men, tenizdegi sbjaqtb tim-
Kel tunealarb. Balarébl, garaluv prosestarb so'sp turadb. ©zen suv-
larb kelderge qaradsj qospa okeiip tegip turadb; bul geninde kel
Birte—Birte tunea men tola eeretin Bejne BIir taBbjgbj astav sbjaqtb.
Bugan mbsal teren suvib Bajgaldbn calgar keli. Bajgalqa blaj suvlb
Selenga, taqb easqa talaj tav ezenderi qujbp ajnadaj tunbg meldir
suvlb Angara ezeni cbqgadb, Keldiu tyeinde blaj Bar, onda gandik-.
terdin gospasb kep, ol kel Basseinesin mekendegen gandikterdIB;
galdbgb.

Qimlalbg tunoalar agbndb kelden kerj tujbg kelderde KeBirek
eegedi. Mundaj kel suvbnbn icinde erigen tuzdar kep Boladb; ol
tuzdardb suv cajbp ketken tav gbnbstarbnan aladb. Bular keldip
aqbnsbz easseinderine gbjnalbp, snvdb sortandatbp gieeredi.

Tuzdardbn Kkonsentratsiasb, asirese suvdbn kep Buvlanatbn gazdb
kynderinde asbra qanbgbp ketetin Bolsa, ol kezde tuzdar ilinip, kel
tyeine gattb Wnea Boibp Otbibp galadb. Tuzdbn osblaj garainve, i



tunatbn tuzb Bar, Bizdegi Batbs SiBirdin Evropalbg gerindegi tuzdb
kelderimizde Boladb. Ey ajagbnda qonbr endikterdegi kelderden
esimdikterde taBbiadb; 0Ol keeinese cblH tezek mygi Boladb, al mu-
Mbn galdbgb kel Basseinin toltbrbp cbT tezek cekpesi Boibp Qgata-
db. 0zen tunBalarb—ezen alluBiasb men ezennin, geologia oreketin
teksergende tanbsgambz.

5. TunBaib tav gbnbstarnbqg sbpatb.

oriniy, garaluv pgoibna qaraj, tunBalb cbr.bstar Bir
Tuneaib gbnbs-  pece toptarga eelinedi. Ey Birinci, BoibTacb topga

tardb xlassi-— gimialbq gol men surbibp ornbnda galqan tav gp-
(t‘;ptastbruv), nbstarbnbp BuzbndbSb gatadb. Bulardb cekpe
ne elueial gbnbstarb dejdi.
ea ne usatblojancbnbstardbn toBb molbraq, sBwuiar
en uvelgi garatblgan gerinen tyrli geologia areketteri gel, suv) men
garadaj tasbmaldanbp Cbnbstardbn organogpaj

BOIliVb ete KOP taraqgan: BUiar organizmiibn arekeiinen cbqadb. fa
ratblbsta, Bulardan easga suvdaqgb eritindiden tungan gimialbqg -
ea tav fitipajda Boladb.

Eineiia cekpeleri.

Einsiai cekpe- Finsiai cekpeleri, kezip gyrgen tasbmal agentterine
lerinin. naipo  11€SPe€j, ezinin pajda Bolgan gbnbstarbn sbrtbnan
sbpatb. gaptap gatatbn, tozgan gbnbstardbn suvga erimejtin
tozbndblarb. Bui, ne euzblmajtbn mineraldar maselen

kearts

saz. Bui cekpelerdin sbpatb qgat—qgaBattb Bolmajdb.

BoKSi Einiai cekpelerine kadimgi dala cpatbnbn Burbinvb-
oksittar men . . .
laterittar. nan cbgatbn Kaolin gatadb (27—Bet). Bui prosestiq

kaolin pazasbna toqtamaj ari alumin totbojbnbn, ne
eoksit gidratb BOibp ketyvi mymkin. Bui proses kaolinnen Kiremin

Cbqgaratbn gaqgdajda Boladb.

Sbrt Belgisine garaganda, Boksit sazqa uqsajdb. OnbL, sbrt Bei»
gisi sol, suv men qgosblganda, sozblmalb massa Bo!a galmajdb.

Boksittb tek qiir.ia prosestarb men gana ganblmaj Bilyvge Boladb.

Bokslttan alumin Cbqgadb.

Kenester Tiqg-

Bin avdanbnan, sosbn Oraldan
Litosperanbn Betki gaBatbndagb saz topbraq, osirese gbzbl topb-

raq laterit pajda Bolatbn tropik klimattb serlerde ete Baj garaladb.

Al, laterit saz topbragtbn tyrin eojajtbn temir totbgb Boksittan tyzi-

ledi.
Usatblojan gbnbstarb.

Kesek tas pen Tav, tas Buzblsa, kesek—kesek sbnbqg tas Boibp BU-
malta tastarb. TPngb pajda Bolgan gerinen albsqa kete almaj tav

teuiz noo Yyjilip gatadb. Man. kesek tas (ceeen) dej-
di. Kesek tas suv agbzbp guinbrlamaqgan, surbptalmaj, galaj Bolsa
solaj aralas gatatbn yjindi tastar. Petrograpia sostaBbna qgaraganda,
BUi tyrlice tav gbnbstarbnan garatbladb; sondbqtan ar tyrli Boladb.



Tav, tastb tez Buzbp tozdbratbn qurgaq poiar gaqtagb tav eteginde,
kesek tas kep gbjnalbp qaladb.

Kejde ol tastardb suv agbZbp aketip gbrbn tegistep gumbrlajdb;
mundaj awnbl tastardon keldeneni 10 den kem nolmasa, onb
malta tasdep atajdb. Malta tastbp petrograpia sostaBb, Burbn”b
usatblgan tasbnbn sostaBbna qaraj eoladb. Malta tas tepizdip urraa
tolgbndb gerlerinde, ylken kelderdip gar tastb gaqalarbnda, agbnb
gattb ezenderde pajda Boladb. Teniz malta tasb ezendiki men salbs-
tbrqanda galpaq keledi.

n Usatblgan gbnbstardbp iriligi 1,5 dem 10 mm ge
™ . pen dejin nolsa, onb qgbjbrcag (grasij) dep atajdb. Bui
ganat—aqaBat Boibp gatatbn surbptalgan zattar Boladb.

Qbjbrcaq tastsr ezen, kel, tenizderde, muzdaqtbp keckininen
(pluBioglatsialdan) pajda soinvbna mymkin. Muzdaq pen gasalgan gb-
jbrcaqtar Kepester ociao{bnbp teristik—eatbs gaqgtarbnan kep kezde-
sedi gbjbrcagtardbp ezendegi cekpeleri Oral, Qapqgaz, bisBK, Orta
Aziada kep eoladb.

gbnbstardbp Budan auwib Vvaqgtarb qutn Boibp ataladb. Qum qgb-
jobrcaq sbjaqgtb, keBinese dala cpaibnbL, tyjircikteri men azdb kepti
kvarts, slada, temir totbgb, saz tagb taojblardbp tyjircik qosblbsta-
rernan Boladb.

Qum tez tasbmaidanatbn usatblgan gbnbl eolgandbgtan, gum
cokpeierinig tegi tyrlice (aliyvBiaMb, depeek tastb, eoldb tagb ta-
gblarca) Boladb.

Qumntp tyrlerin korsetetln Belglsi: icindegi sazb Boladb. Belgisine
garap qum Yycke Beiinei.

Suvsbmalb espe qumdar. Bular qurgaq kezinde candatpajdb, dbtn-
gbl kezinde Base Birikpejdi, ijlenBejdi. yikejtetin cbnb (lupa) men
garaganda, Bulardbp Sbrtbn cap ne tlptl Baspajdb, ne Bassa da BoOi-
Tacb gana Basadb. Sazdbp qospasb, munda 3°/0 ten kep ernes. Bu-
lar tez qgazbladb, qurgag kezinde kyrekke suvusbp turmajdb.

Sazdb qumnbp gqumdaqgtarb, yikejtetin cbnb (lupa) men qgaragan-
da, blaj ulpa tyjircik Boibp kerinedi. Bui qurgaq kyjinde azdap cap-
datadb. Suvlaganda eptep ijlenedi. Qurqgatblojan kesegi qgolga tez
ygiledi. Mundaqgb saz qospasb 3 ten 100/0 ke dejin; gepil gazbladb.

Qumajt. Qurgaq kyjinde gapdatadb, yikejtetin cbnb mMen qgara-
ganda, qgalbBbnca topbraq tozapb Boibp kerinedi. Suvlaganda easb
Birigip qolga azdap gaBbsadb. Suvlagan kezde suabl Belll kickene
qumbrcaqgtar istevge Boladb. Birag, gambrca ijlevge kelmejdi. Kep-
ken kesegi qolga kyc tysirip Barbp ygiledi. Kyrekke gaBbspajdb. Qa-
zuvb gbjbnbrag, lagtbrblgan topbragbnda kyrektip izi galadb. Mun-
dagb saz qospasb 10—18°/0 Boladb. Temir gosbndbsb Bar gqum qos-
pa3brbp tysi tyrlice: agcbl sarbdan eastap gbzblga dejin Boladb. Qum-
ga erganizm galdbgb qosblsa, onda tysi gara qocgbl Boibp ketedi.

Tepiz tysinip astbndagb katamorpizm men, cliagenez
Sementtelgen  zonalarbnbp tomengi gorizonttarb, keuinese sement-
usatbtido g  telgen ajmaqgtar Boibp sanaladb. Bui gerde suvsbmalb

s ar. BOS gbnbSjJar Biriaip gentektellp tastb tav gbnbstarb
gasaladb. Mwunb Biz goqgarbdan Bilemiz. Qoqgargb gorizonttagb erigen
Zattar, ertindiden eelinedi de, suvsbmalb zattardbp Basbn Biriktirip



sementtejdi. Usatblmalb gbnbstar, kesek tastan eastap qumqga dejin,
osb ajmaqgga kelgende, tastb tav gbnbstarbna ajnaladb. Osb proses-
11a notijgesinde kesek tastardan—erekcia, malta tas pen gbjbicaqgtbn,
yjindisinpn— konglomerat, (quraq tastar) gqumnan— paj da
Boladb (73—sygrtt). Sementine garaj, bul tav gbnbstarb—sazdb, iz-
uesti, temirli, kiremindi Boibp keledi.

Osb ajtblgan usatblmalb gbnbstardbn, tirciiikke Taubro ete zor.

Mbijsalb, usatblma tastardbn ylkendigi 25 den 60 mm ge dejin,
kelgen surbptalgan ke-
sek tastar cosse AoibnM
saluvga pajdalanbladb.
Qbjbrcaqg Bolsa, Buda
gol agwnb3bna temfr gol-
dar men gara goldardbn
setki gaaatbna (Ballast)
tesevge ketedl, Beton
sostaBbna da qgosbladb.

Taza qgumdar cbnb
egasav  Qumbsbna, kerpic,
otga kyjmejtin  zattar
gasav gumbstaibna, qu-
juv, tegistev gumbsta-
rena tagb Basqa retteige
kerekti materialdar BoO-
ibp sanaladb. Sementtel-
gen “biibstardbit idnde
caruvactlbgqga ylken ma-
Hbzdbsb qum tas qurb-
IbS gumbSbna kerekti, 73—sygret. Qum tas (9-lengen) tyjircikteri tyrlice
tas BOIbp sanaladb. kelgen fbnbstbu yigisi.

Onbpg ystine qum tastan
tas tijirmen, qgajraq tas gasaladb.
Usatblmalb gbnbsga saz da.gatadb. Saz dep, zorre-

Sazdar. dej tOzan,nan guralgan, keBinese, gaBbrcag porbmdas,
(dbjametri 0,002 mm den aspajtbn), suv kep singic (3 den 60% (ga
dejin), topbrag mineral massasbn ajtadb. Kepkende sazdbn kelemi
azajbp, parbiacib. Saz suv etkizBejdi.

Petrograpia sostaBbna qaraganda, saz degenimiz suvlb temir to-
tbgb gone Basga mineraldar qosblgan, kodimgi suvib alumosilikat-
tarb, zatbnda sazdbn sostaBb ar tyrli Boladb. SostaBbna qaraj sazdbp
kej Birevieri tipti sozblmajdb, al kej Birevi tamaca sozblmalb keledi.

Pajda boluv pgoib ar tyrli.

Muzdagq deneek tas sazb muzdagq moreninin sostaBbna Kklredi.
Bui kodlmgl gaBatsbz, surptalmagan, kesek tas pen dogeek tasqga
Baj tegindi, al muzdbn agbnb (plueiaglatsial goib) men Cbggan saz-
dar gagsbiap surptalqgau, qgaeattb keledi. Allyvebjal sazdarb (ezen
Kei) gaBat—qaeat BoOibp, gagsbiap surbptalgan, keeinese erganika
galdbqgtarbubn gosblgandbgbnan gara gocqgbl saz Boibp keledi.

Sazdbn ey, qalbrt cokpeleri tenizden cbgadb. Kep taralqgan saz
tenizdiq kekee sazb: Tunby tysi organika qaldbgb men kyklrtti te-




mirge Bojalgan. Tegizdin ezen qujarlbgbndaqb sazb, ezen suvb men
kelgen saz Ben Birge temirdin suvib totbgb men, tysi gbzbl BOladb™
Tenizdin glavkanit (temirdin suv silikatb gone kali) pen Bojalgan
gasbl sazdarb da ekiniy, Birinde kezdesedi. En ajaqb goojarbda ajtbl-
gandaj mugbjttbn tyBinde, teren suvdbn gbzbl sazdarb kep BoiaWb.
Qalbq caruvacblbgbnda saz ylken orbn aladb. Keeinese, qurblbs.
gumbsbnda, Kirpic gasav materialbna, catbrga, kanal tureasbnbn ma-
terialbna, kepirge (klinkeraga) saz kep pajdalanbladb. Belgili Bir
sorttarb otga cbdamdb (camot) zattardb istevge ketedi. Bulardan
Basga enerli kesipte de saz kep ustaladb. ©zinin garatblbs qgasijetine
garaj, gbcgbldbqgga cbdajtbn bdbstar, korclender istevge garatbladb,.
gone sazdar qagazqa, saBbnga, Bojavga qospa ornbna ustaladb. Su-
jbgzattbn tysln ezgertip paisereOn sazdarda Bar: moselen keiosin ta-
zalajdb (agsrtatbn saz), cuga gasav gumbsbnda da agynniu, cCbibCbn
ketireyvge, tagb taqgblarga pajdalanbladb.
R C Tbgbzdalgan sazdbn gaeattarbnan _ paj-
az Sansasb. ~ eoladb. Bui guga—guga plastinka Boibp Kkeledi..
Tysi gobbr, gara gprnba Boibp sanaladb. Sazdbn slansasb suvdb gut-
Baidb, sozblmajdb.
QurblbSbna qgaraganda sazga en gagbn topbrag maj
topbrag. Bui koBinese, kvarts, sazdbn, Bolcekteri, ke-
mirdin qgbcgbl irse3si, temir totbojbnbp
gidrattarbnbn gospasbnan pajda Boladb.
Sargblt tyjircikteri kip—k'ckenta] keledi*
gone gaeat— gaBat reoibp gatpajtbn tav
abnb3b Boladb. Osb gospanbp icinde, gu-
vaBcik dejtin, keTirciig qgbcgbl iz.Besinip
Byrcigi de (konkretsidsb) Boladb. Bui maj
topbragtbp ene =Bojbndaqt, Burbn maj
topbraq garalgan kezde ons gapgan esim -
dikter tambrbDbn izin kersetetin tikesinen
turgan kickene curq tesikter de Bar. Bui
suvdb ete etkizgic keledi. Suv men cajp
ketkende, maj topbragtbn, Bir qasijeti
najzadaj tike garlavbt Boibp qaladb (74
sygret). Asa eginge Cbjbmdb galbp maj
topbrag cokpesi Teristik Qbtajda kep
Boladb. Cbqgbs Evropa (orbs) gara topbra-
gbribn astbngb tosegi maj topbrag Boladb.
En aldb men maj topbrag gel men
(eol) Boladb desedi; gel cel daladagb
Borpbldag genii candb ajdap oketip, dbm-
gbl gerge Barganda topbrag gerge obrbp
galadb; syjtip kep gasbrlar etken sop
osbndaj galbn maj topbrag Boibp qaladb.
74 sygret. Maj topbraqtagb  Qbtaj maj topbragbnbn garatbluvb osblaj
kece. (Teristik Qbtaj). Bolarga kerek. Cbgbs Evropa maj topbra-
gbnbn parainve, muz dovirinip moreti
cekpesine eajlanbstb. Bui aradagb maj topbrag piuvBi oglatsialdan
garalgan usag tozapdb geldin yrgeninen pajda Boiunvbna bqgtijmak

Mg topbrag.




Tav eetindegi usaq topbragtardbn suv agbnb men tavdbn ete-
gine gbjnalganbnan da maj topbrag pajda BOladb. Mundaj cekpe-
lerdi "deluei dep atajdb. Bular tagb alluBiai kei wia] topbragb, ezen
arwiarbnsy, maj topbragb Boibp ta Belinedi.

Orgonogendi tav gbnbstarb.

Litosperanbn qgaBattarbn gasavga geandik galdbgbnan cbqqQan'tav
gbnbstarbnbn qgatbsb ylken Boiladb Bui, keeinese, teniz tuneaUrbn-
da BOladb; Birag bul gbnbstbu, icinde, tuccb suvib gana kontinen-
taldb gol men pajda Bolgandarb da taebladb.

: : Tenizdegi organogendi gol men pajda Bolgandardbi*
dolomittari. /cmdekoBirek taraganb izees tastarb) eulartunea gbnb-
starbnbn icinde 6 °/0 ke dejin BOladb. Bulardbg kel<

Birevieri tipti tastb gbnba Bolbpta ketedi. Moselen margan galalarb-
nan gaeat—aqaeat BoOibp gatbn cylge 1izBes tastarb pajda eoladb.
Izees tastarbnbi; kesi, tenizdegi izeesti blajlardbp g incebinvbnan paj-
da BOladb. Osb kyngi tenizderdin tyeinde gumsaq deneli(pteropod).
gaeajb (poraminiper gloeigarin) gondikterinin tas qaebrcagtarbnan ke-

75—sygret. Numulittb izees t: Bb. 76—sygret. Puzuli izEes tasi».

dimgi blaj gbjnaladb. Burbngb geologia vaqgbttarbndaqgb tenizderde-
de gaBajb poraminiperlerden izees tas qgaebrcaqtarb tunqgan; Buniar*
db tbgbzdap, sementtegeninen poraminipr izees task (nummulit, pu-
zulin tagb easgalar) dejtinder garatblgan (75,76 sygret); gana mollus-
kalar men qgajvandardbn tusga Basqan tas qaBbrcaqtarbnan tas
gaebrcaq izees tasb pajda Bolgan. Kej Bir izses tastarbnan, olarObl,
gandaj tas qaebrcaqtan garalganbn ajbrbp BOImajdb.

Izees blajbnan topbraqtb Bor gbnbstar pajda BOladb. Bui topb-
ragtb mikroskop pen qaraganda qgajdan cbqgganb TeiiT eoladb. Mi-
kroskop pen paraminiperdin ogeptavir Buzblmaj saqtalbp galgan tas
gaebrcagbn keryvge BOladb.

Izees tasbna ekiniy, Birinde azdb—kepti saz qosbladb. Mergel, ne
KoK ujbqgga kecyv golbnda Bir nece satb Bar; mergel icinde izees,
tasbna qosblgan qum 30 °/0 tej BOladb.

Ekincl gagbnan, izBes tasbDbq icinde ekiniy Birinde kemir qbc~



mittanqan izBes tasb dejdi. Icindegi (M gCO03) qospasb 45 °/0 ke get-
se, dolomit cegen tav gbtibsb gasaladb. Dolomit teniz suvbndagb
magni lnrenby izses galdbqgtarbna aser etkeninen Boladb.

En ajagbnda, tagbda izBes tasbnbn, caruvacblbg Taubren ajta
ketelik. Bulardbn, massasbnbn ke3i qurblbs keregine gumsaladb.

IzBes tasb kvjdirgende qurblbs sementi BolatbniZBes Cbqgadb;
izBes tasbn saz sen eirge Kyjdirse, portlant sementi Boladb. Port-
lant sementine en gaqgsb material mergel Boladb. onan kejin 1zees
tastarb cojbn gortganda, cbnb endjrisinde, en ajaqgb 1zBes tasb men
zergelder ger endev (ger gaBbgbn izBestev) ge ustaladb. Dolomit
qgurblbs gumbSbnda, gana otga cbdamdb material ornbna gyredi. Aq
Borda enerli kasipte kep pajdaga asadb, onb sement, cbnb, gant,
rerreyke, gagaz, tagb Basqa kesipterde pajdalanuvqga Boladb.

T Burbngb geologia davirindegl, teniz pasalb Balll bib-

repel. ; ]
nen kremindi tas gaBbrcagtar salbndbsbnan trepel
pajda Boladb. Bui acbq, sur, ne surgblt, gumsaq gbnbs eoladb. Tre-
peldin topbragga ajnalganbn tav UMb dejdi; tbgbzdalganbn—syrgi*
lengen k tas qaBbrcaq kerinBejdi;
erip goqalbp ketedi.

Trepel ote genii Cblblbgtb onaj etkizBejdi, dbBbstb kemeski €S-
tirtedi. Ozb qasijetterinin argasbnda gidraelit sementi men Kirpic ga-
sav ycin, trepel qurblbsqa manbzdb material Boibp sanaladb. Tre-
pel gana syzgi gasavqa, gbltbrlavga, kense rezenkesi men surgbc
zattarbn getildiryvge otqa cbdamdb Bojav gasavqgqa, uvlb gazqa qarsb
qural gasavqa, atblatbn zatga gosuvqga ete Kkerekti" Boibp sanaladb.

SSSAl albq avdandarbnda, Posoigb, Oral, Qapgazdan
kezdesedi. )
(~aratblbsta, eslmdlkten cbgqgan organogen [AObllbBb

Tortliéz(ecll:)T- Kep tarajdb. Mundaj gbnbstar garaluvdbp Birinci sa-

' ' tbsb torp (cblH tezek) devge Boladb. Torp Cbmdarb
dbmb kep gerde garaladb. Osb dbtngbldbn keptiginen, esimdik, az-
dap maqluq tekti organogen massasbnbn pgarainvena ete golajlb
gaqdaj tuvadb; Bui massalar Bakterianbn gatbsb men, ava az gerde
Borsbjdb; syjtip torp gasajdb; Tmnbn ene eojbnda 60°/o0 qga dejin
kemlr tegi Bar organogen guamln gbcgbldbgb singen Boladb. £Ebj-
nalgan organijzm massasbnbn, galbndbgs 0,5—1 M ge getse, Ka-
dimgl nagbz lorpcbTb pajda Boladb. Osimdiktin tanibrb astbnqgb
mineralda Bolmajdb, osb organogen massasbnda Boladb.

Kndimgi torp comdarb qgopalb calcbq suvlarda, gana agbnsbz alga
kelderde esimdikterdin esyvinen pajda Boladb. Mundaj kelderde
esimdik aveil gagadan eastalbp, Bara—sBara kel Betinin Barin Ki-
jizdej pavbp ketedi. Mundaj suv turatbn gerlerdin tunealarb, ey aveii,
kel mergelinin,izBes—Dbla] massasbnan quraladb. Bara—sBara Bulardb
-organizm galdbqgtarb easa eeredi. Suv turatbn gerdin eetin esimdik
gappa turganda, tunealar suvdagb plankton dejtin ez erki men
maltbp gyrgen esimdik pen magqglugtan garaladb. Kejde, Buiar Dblaj-
dbn sapropel gaeatb dejtin gaBatbn qalbn gblbp qurajdb; onbLy icin-
de kemir suv tegi, BeiokK, maj BurbiKibiarb kep Boladb. Sonan kejin
suv Betin aibp ketken aq torp myk pen tyBinde tambrlangan esim-



dikterdin galdbgbnan torp massasb garala Bastajdb. Mwunby, icinde
gacanda suv BaMebrb, plankton gana esimdik galdbqtarb Boladb. Bui
kejde, qalbndbgb 4 m ge dejln getetin gitta gaBatb (suv Bailibrb
atbnan albnqgan), munan gogarb kadimgi torp myginen garatblgan
torp gaBatb gatadb.

SSSR dbn kyc—quvat Bajlbgbnda torp ote kerekti Boibp sanaladb.
Mwunby, kelecegi ken, otbn ornbna pajdalanadb. Torp Bajlbgbnanu.
Kenester odaojb ger gyzinde sirinci orbn aladb. Cer gyzindegi tcrp
zapasbnbp 75 -0 Kenester odagbnda. ©H gendi eseptelmegen Qbjbr
Teristik pen Sisirdin. torp kenin eseptemegennin ezinde, Kenester
odagbnbp Evropa gagbnda, melceri 23 miliondaj ga torp gaqb Bar.
Torptbp Taubrobn osirese kycejtip turgan Bir gagdaj—torp Kenester
odagbnda, gazbp alatbn otbiib goq oslbstarda taeblgandbgb eoladb.

Torp caruvacblbgta gangbz otbnga gana pajdalanblmajdb. Torp-
tbn icinde kykirt qospasb Bolmajdb, sondbgtan cojbn, Bolat, temir
qortganda, keks ornbna ustaladb. Torptb qgimia reaksilsine salbp
Buvlandbrbp Bir qatar ote kerek: parapin, kreozot, aqgac spirti, torp-
ganar gazbn cngaruvga eoladb. Torp argan gip—gasav ycin esim-
dik gyninen isteletin torga ornbna, gagaz istevge, tagb tagbga usta-
ladb. Avbi caruvacblbgbnda torp, mal astbna keu ubibp tesev, ger
endev materialdarb ormbna gumsaladb.

Qalbndbgb Bir nece metr Boibp kelgen, kemirli suv tegine Ba],
kodimgi sapropel keni, Benrin, parapin tagb Basqga =zattardb Cbqga-
ruvga ete kerekti zat Boibp sanaladb.

OazBa komir- Qazea kemirdin mineraldanuvb eudan da ilgiri ket-

ler. ken. Bui kemir suv tegi men kemir teginin gbjbndb

qospasb Boladb. Qazirgi anbqtamaga qaraganda, ga-

rep alatbn kemirler Bakierianby, datbSb men esimdikter galdbgbnan

pajda Boinvbna kerek. yjtkeni eakteria esimdikti Borgbtadb; sodan

esimdikte kemir tegi keeejedi; al qbcgbl tegi, suv tegi gana azot-
tbn Bir gatarb gogalbp keted.i.

Mineraldanuv. deregesine qgaraj, gazBa kemirdi Bbia] Belyvmlzge-
Boladb.

Lignittar Bular sementtelingen, kemirge ajnalgan aqac gbnba

' tarbnbn pgaj kezge kerinip turatbn Bitev sbnbqgtarb-
Dan turadb, Tysi gonbr, ne obrbi qopbr Boibp keledi. Kemir teqi
icinde 60 o/0 dan aspajdb.
Qonbr kemir Tysi qonbr, ni gqara—uouybl Boibp  keledi. Bitisi
' tbgbz Boladb, sondbqgtan Bulardbp icindegi esim dik-
terdin galdbgb Bajgalmajdb. Kejde Sbngan geri kyngirttev BoOibp
gbltbrajdb. Icindegi kemir tegi 70 den 75 o/0 ke dejin Boladb.
Tas kemir Tbqbz tulgasbz massa, tysi gqara—Kyrey, ne gara bo-
' ladb. Beti kejde kirevkeli, kejde majlb gbbr kele-
di. ycindegi kemir tegi 75 den 95 °/0 ke dejin eoladb.
Antrasit Qbrlib—qbrlb kesek Boibp sbnadb, galtbrap turatbn
' tbgbz gara massa. Iciudegi kemir tegi 93 den 98 °/a
ke dejin Boladb.

O3b kemirlerdin Bari, eurbngb geologia zamanbnda suv Basse-
indarb men calcbgtarda tunbp galgan esimdikterdin galdbgb Boladb.
Osblardbn Beri gaipb gumus toBbna gatadb; yjtkeni garalgan kezinde



gumin gbcgbldbgb eirge pajda Boibp otbrgan, komlrdip eudan Basqga-
da tyrleri Bar. Bulardbp garaluvb sapropel men Bajlanbstb Bolgan-
dbgtan bul komirlerdi—sapropel komirleri dejdi Bugan eoggetter
gatadb. Balardbp qospasbnda KeTir tegi kep Boladb. Buvlandbrgan-
da Cbgatbn wucpaib zattar Bmiarobp icinde kcjde tipti kep Botadb.
Maselen, Moskev gasbndaqgb eoggettardbp Barlbg avblib4bnbl, 80°/0
osb ucpalb zattar Boladb. Qazbp alatbn kewuirier, zatbnda, sBirinig
ystinde Biri qilbp gaeat Boibp “atadb: moselen Doneastagb gumbs
nasaMarbrnbl, sans 40 ga dejin Baradb, ar qajsbsbnbp galbpdbgbnbp
ozi 0,5 tn den kep eoladb.

Tas komirdip avbl onerli kasipke, sondbgtan sotsializmm quruvqa,
Tapbrb ote kycti eolojan sop, partia men ykimet, Kepester odaqbn-
dagb tas komir cbgatbn ken orbndarbn izdevge ajbrbgca ko-
pil BeVi. Birinci Bes Qbldbqgtagb keQ zerttev gumbSb, Kepester oda-
gbnbp komir eajlbgb Qagbnan <er gyzinip 3irinci gatarbnan orbn
aladb dep ajgbndadb. Qazirgi vaabtta tas kemir Bajli
$00 miliart tonna Boibp sanaladb (DonBas, Oral, Qa Kuz-

men Lena ozenderinip aralbgbnan
moea)b ger qyzindegi en ylken komir Basseini eolatbn, gapadan (Bir
sonb) easseinasb taBbldb.
Organogen QbnbSbna munaj da qosbladb. Munaj
sujbg zat: tysi—sarb, gasbl—sarb, gopbr Boibp qul-
pbibp keledi. Munaj—komirli suv teginip ep goqgargb (metan ne
paropin) gatarb (C,H2a+-2, napten gatarb (CaH2) ca,ija aramat
gatarb ne easqga gospalarb Bar eenzoldardbp aralasb Boladb.

Bui zattar ar munajda ar tyrli eoladb. Moselen, Baku munajb
napten toBbna, Amerika munajb purapin toBbna gatadb. Qimia sos-
laBb easqga eolgandbgtan munajdbp easga qasijetteri de tyrlice bo-
ladb: tbgbzdbgb (0,7 den 1,02 dejin), konsistensiasb (sujbq. qgojuv,
tagb tagblar). Munaj gajdan pajda eolgan degen savalga gavap ar
tyrli. Atagtb orbs gimigi Mendeleep, gerdip ortasonda komir tekti
avbl zat Bar, ol koeinese temir Bolarga tijis degen. Sol qosbndbnbp
icine eargan suv, sbgbm men temperaturanbp asa goqgarblbgbnan
BUrbibp, suvdan eolinetin suv tegi asta “atgan metaldbp komir tegi
men qgosbladb. Osblaj pajda Bolatbn komirli suv tegi goqarb kote-
rilip, opaj sinetin tav "bQbstarb: qum men qumtastb suvga qanbq-
tbradb, osb aracoja muna] kenderi pajda Boibp gbjnalbp galadb dej-
di. Munajdbp 9araluvbn organizm men Bajlanbstbrmajtsn bul teo-
riaga qgarsblbq kop. Sondbqgtan geoloktbp keBi munaj organizmnen
pajda Boladb degenge qosbladb. Bui teoria BOjbnca, sbgbm men
temperatura ote gogarb turatbn gagdajda, majlb zattar men teniz
maglugtarb toninip gar.a osimdiktip Beiinip, bcibrap taraluvonan mu-
Nnaj cbgadb desedi. Treska majbn laBoratoriada, 25 atmospera sbqb-
Tb men 360—420 gradusga saibp euvlandbrganda, munajga uqgsas
Bir produktalar pajda Bolgan. Akademik Argangelskidip
zerttevince organizm tegi blajdan eoladb. Bui blaj teniz Basseinb
tyBindegl, koeinese, qurbp Bara $atgan plankton *) organizmbnbp

Munaj.

0 Plankton—suvdagb <lgersiz tyzip gyrgen meglug pen esindikter. Afe\\/i
"suvdagb Belsendi gyzip gyrgenier.



gbjnalganbnan pajda eoladb. Al endl Basseinnip icindegl gaqgdaj,
gbcgbldanuvga Beget etse, onbLl, organika zattarb anaerop eakterla-
. Nbg gatbsuvbnan cirij eastajdb; syjtip ey aigac Cbggan material men
.munajdbg arasbndaqgb areiik zattardb gasajdb. Litosperanbu icinde,
bul areiik zattardbn munajga ajnaiuvb, ete gogarb Sbgbm men tem-
peratura gagdajbnda gana Boiacib.

Organika zattardbqg anaeroptb Burbinvena osb kezde Qara tenlz
Bcn, Kaspij tenjzderinin, tyBinde gaqdaj Bar; eulardbn terendigl 200
metirden argb gerdegi suvbnda kep kykirt suv tegi (HZS) Bar. OsbQ-
daj gaqdaj, etken geologia (yciik) davirinde Qapqgazdbn, teristik
manajbnda da Boicuan degendt Argangelski deleldep Kkersetti. Bui
kezde organizm qospasbna eaj qara tysti sazdar, kej gerde munajlb
sazdar garalgan. Munajdbn gbjnaluvb, onby mencikti salmagbnbq
genildigine Bajlavib. Munaj, keeinese, galgbp cbquv ycin suvb Bar,
plastanbn (gaBattbq) keterinki ucaskelerinen kezdesedi (77—sygret).
Munan gaz cbggannan
kejin, astbnda munaj ke-
nigatgan gerdin sbgbmb
ylkejdl. Osb gazdardbu
cbgbmbnbi; saldarbnan,
Burgblaganda, munaj-
dbn aspanqga qattb cap-
cuvbekiniy—sirinde BO-
ladb. Munajdan aspan-
ga capcbjtbn zat kesi-
nese munaj gazdarb Bo-
ladb; Buiar gaj kezde ce.
garbgtan ebgbp LUrnve-
na mymkin. Syjtip, ,,blaj-
Ib ganar tav* osbndaj-
dan cbgadb. Bui ganar
taviar blaj tenenin (Bi-
jiktigi 100 metrge dejin)
nasbndagb blajlb krater-
<Jen gazdb kepircik blaj
men gaz gelin kyc pen 77—sygret. Munajclbn. gas Belgili gaAsbnbn, Bir
atb Cbqgarb turadb. - ' - '
blalj?lb gar?ar iapvlar Baku. tyri (sqemasb).

Kercen tagb Basga munaj avdandarbtida Boiaab.

Munaj, taBbjgbj gaqdajda turbp, tbqgbzdanuvbnan, kemirli suv
tekti gattb sozblmalb massa eoladb; eulardb ucpalb munaj zatbnan
ajbruv ycin, tav Baiavbrb, ne ozokerit dep atajdb, Munajdbn gt>cgbl-
danuv prosesinen pajda Bolatbn qgaramaj terizdi zatbn—aspalt dep
atajdb.

Bizdin sotsialdb caruvacblbqta munaj men gyretin macinaga, ga-
tbnas gumbsbnda, aptamoeilge, gana k9Bejip kele gatqan ajbrplan-
daraia, munajdbn Taabrb tas kemirden kem ernes.

Sondbqtan, esirese ekinci ees guldbgtbn mindetin orbndav ycin
ganadan munaj cbgatbn orbndardb izdev ete Kkerekti AnTba BOIbLP
sanaladb. Qazirdin ezinde Biz munuj gagbnan ger gyzinde en Ba]




el Boibp sanalambz. Kenester odagbnbn muna% cbgatbn en 4 orbn-
car:  Qapgaz avdanb (Baku, Grozni, Majkop), ETBa, Oral, Pecora
Basseinasb, Orta, Az, alm Boladb.
ro,. . Qanar slansalar degenimiz ieinde ganuvga Bejlmdel-
salar- gen organzm zatb Bar, keninese saz, ne lzeesi kep
o b Boladb. Ozderd, eski geologia devirindegi tepiz
ceKpeierinig ortasbQda ?atadb, 3uiar teniz suv BaMbibnbg Kep qal-
_BaBI'UVI g?dotl)an C£b(%adb. QanazI ﬂansalar otbn ornbrclja kda
ur ruv £0b men gazdardan parapin casavga da ke-
i Baech. ) PRrep ;

p orttr Organizm gatbsb men posporit keni de pajda Boia-
ospon ai. “b; TUNb mineralogla eoliginen oqgbp %$aqgsb tanb-

sbp kettik Zatbnda izees tasb Men sazdar $ana sazdb slansalar or-
tasbnda posporittar OEIBaK porbmdas BOibP ~atadb; kejde eulardbn
leinde azgana cjana £blé|a ne tegi gaBattarfda gatadb. Posporittbp
icindegi posporb 15%% den KeT BOlTtaka gana caruvacblbg tau-
bl'b Boladb.

Qimia ?olb men Cbggan cekpeler.

Qimla pgoib men cbggan cekpeler tozuvdan cbqgadb, Buzblgam
zattar suv men Birge aoibp erijdj, syjtip ertindiden cbgatbn tunea
Bir $erge Barbp gatadb. Qimia goib men cbqgan Qbnbstarga glps, tas
tuz, kali tuzb, qopbr temir, tagb Basqalar gatadb. Bulardbn qgasijet*
teri, olardbu galaj garainve gaqdajlarb men gana olardb qala] pajda-
ga asbruvqga eolatbnbn Biz mineralogia saeagbnda tanbSbp ettik.

6. Qer AaaBbbNbhg gozgalbsb.

Eneiropenezis Blz ~ rcliy Befd blOlbl gozgalmajdb degen o0jqa
pJ g ' edettenip ketkeneiz. Biraq gerdlp silkinyvi ger Beii
gozgalmajdb degen sezdin ete salbstbrmalb gana sez ekendigin da-
leldejdi. Tosbnnan, etkinci gana Bolatbon qgozqgalbstan Basga $er
gaebgbnda tipti ezgece Bir gozgalbstar Boladb. Bui qozqalbs, gajda
adamqga sezilmejtin, materikterdiq eptep Bir keterilip Bir temen ty-
sip turuvb Boladb. Qer gaebgbnbn mundaj qozqgalbsbn, abibT
zinde qurojagtbi™ gasbrlbq gozgalbsbdep atajdb.
Qurgaqg gerdip kete-
rilip, temendep turuvb-
Nna, eq ajgbn dalel, teniz
gaqalarbnbp TinBerieri
(terrasb) Boladb. Bui
Tineerier teniz tolgbnt-
nba, gerdi blgbj soqbp
78—svgret. Tenjz cagasbndagb Tinserier. turuvbnan BOlgan kene-
re (78 — sygret). Kejde
bul Ylkejip, Bijiktep teqizdin, kemerinen goqarb sir nece satblb Kke-
nere Boibp turadb. Bui minBerlerdip BOinvb, ne suv gagasbribn ke-
terilgendigin, ne suv astbnbn temen tyskendlgin kersetedi.
Zatbnda, munda] minBerlerde teniz tolgbnb men gumbrlangan
?alpag malta tastar, teniz gajvandarbnbp qgattb gaBbrcaqtarb, krap




gondikteriniqg gaebqtarb, Balbglbg syjekteri, ne B3sga teqiz gandik-
terinig galdbqtarb eoladb.

Sonb men, minBerlerdiqg ezi qgana ernes, sonbqg gazbqgb taqta-
sbndagb (platpormasbndaqgb) gatgan teqiz gaqgalbqg euiriniy raateri-
aldarb da, teqizdiq kemeri oir kezde tap osb kyndegisinen ezgece
Bolgandbqgbn kersetedi.

MiDBerdiq qulasbttb men taqtasb teqiz kemeri Bir kezde tolastaq-
gbrap turbp, Bir kezde teqiz suvbna garaganda qurgag gaqga tez
keterilip, ketetindigin kersetedi. Mineerdiq taqtasb sol avbsuvdbqg
Birinci davirine tuvra Kkeledi; v»ul davirde teqizdiq soqpa tolgbnb
azdb— kepti uzaqbraqgq Bir deqgejden soqbp turbp, gazaq taqta ga-
sajdb. Al qulasbn Boiaibn Bolsa, ol anagan qgaraganda tez keteril*
gen davirin Kkersetedi.

79—sygret. Qapkazdagb (Eagpa Apon) Qara teniz ?aqasb.

gagalbg minBerlerge achg mbsal—Qapkazdbn teqiz gaqalbqgtarb.
Onbqg kej araiarbnan geologia tarbjgbnbq osb kejingi kezderinde
garalgan 4—5 TinBerii gerler iaBbiacib.

Mundaj Tinserier keBinese Gagr magajbnda ajgbn Kkerlnedi
Munbn eq ystiqgi Tinseri teqizdin  kemerinen 200 metrdej gogarb
luradb. Bui sbjagtbh minBerlerdi £aga Apon Bojbnca da Bajgavqga
Boladb (79—sygret).

Osb mingerierdiq Yystinde, teqizdiqa gumbrlagan kickene galpaq
malta tastarb men q Jbrcaqtarb kep Boladb. Qara teqizdiq kej sir
minBerlerinde, teqiz imgluqtarbnbg galdbgtarb, osb kynge dejin ar
gerinde saqtalbp qalgan.



Osbtibn o, Qara tepiz gagalarbnbp ystimizdegi geologia vagb-

tbnda (terttik devirinde) Bir talaj gogarb—-sBertikal keterilgenin ker-
setedi.
Qurgaq gerdip gogarbga tik keterilyvi Evropsnbp teristik gaga-
larbran da kezdesedi. NorBeglanbp gadgalarbnda sirinip ystinde Biri
gatgan, HIr nece LunBeerier Bar, Lwmnbl, Bari Qara tepizdegl sbjaqtb,
osb gazlrgi geologia vagbttarbnda, gapadan pajda Bolgan. Skandinav
gagasbnbp, gyz ghlda 1,25 m gogarb koteriletindigi deleidengen.
(Qapa ger gana Poiar tepizinip BIr sppbra araldarbnda mineerdip
keterilip cbgbp turatbndbgb eajgaladb. _

M men gatar, qurdgaq gerdip,. tepiz kemerine garaganda to-
men tyskenin deleldejtin kep derekter Bar. Kep gerlerde, mbsalb
Bretania (Prarﬁlgk, Teristik Amerijkanbp Cbgbs gagalarbnda qgalbp
togaj'ardb tepizdip suvb qgaptap easbp ketken; Atlant mugbjtbna
qujatbn kep ezenderdip apgar ultanb kap gerge dejln tepiz  suvb-
nMbp astbnda galgan: teplzdzla? tyeinen, Burbngb galalardbp, tas gol-
daidbp tagb—tagblardbop galdbgtarb taBbla Beredi.

- Qurgaq %dlp tomen tysip Bara gatqanbna ylken dole! Gollan-
dia Boladb* I eldip adamdarb, tepiz suvb easbp ketpes YCIMN, AObl-
ma—/dpl amalsbz qoldan Beget salbp otbradb.

Qurgaq gerdip, tepiz kemeri men salbstbrbp garaganda, blgb]
qgozqgalbp turatbndbgb, tepiz gagalarbnbp ezgerilip turuvbnan eaj-
galadb. Icki gozgalbs osb kynde gandaj eolsa, Burenupb etken emir-

lerde de osbndaj Bolgan.
MUNbP eelgileri gaj gerden Bolsa sol gerden taBbla Beredi. Qbs-

gasb gaj apandb alsapda, tasb Buzblgan gerde, ne ezennip tik (a-
rbnda, blgbj tav gbnbstarbnbp gaeat—qgaBat BOIbP gatganbn Kkoresiz;
Bulardbp arasbnda tepiz qajvandarbnbp galdbqtarb K6pP Boladb. Bui
galdbqtar temirdip galgan eelgisi demeske ec BII' dolelimiz goq.
Tepiz salbndblarbnbp mundaj qaeattarb, ger Carbpbp KBpP ajmaqta-
o Jjavep gatadb. Syjtip gyz, kejde, BII nece TbP kilometrge sozb-
Ibp, galpag gaBat _gasajdb. _ ] o

,erdip tas K/beb™, ger garalgannan eeri talaj tepizdip astb qur-
daqga ajnalbp, talaj qurgaq gerler tepiz astbna tysip, blgbj avdarbs—
tepkeris Boibp otbratbndboibna mbqtb dolel Boladb. Ekinci sez Be
ajtganda, osb kezde Bohbn, Burbngb kezde Bokbn gerdip ystinde
tepizdip qurgaq gerdi easuvb(
(regressiasb) BOIbP turgan.

fer qgaebgbnbp osbndaj agbrbn qozgalbsbn, geologia tilinde,
epejrogen (Ne epirogeti) dep atagan. Bui grek till; eperosmaterik—
qurgaq ger degen sez. Qazagca magbnasb—qaqurgaq ger I* qoz-
galbs degen Boladb. Epejrogen qozqgalbsbnbp eelgisi: ol bigbj qur-
daq cgerdip ylken kepistiginde Boladb. Qala Berdi, Bui gozqalbs
tav ggfgl(\j/gb prosesinde ermes, munda ger gaeattarb ec BIr ezgeryv-
siz g .

Epejrogen qozgalbsb radial gozqalbstb Boladb, ekinci sez Bemn
ajtganda, TWUMb qozqélbsb cer radiusinlp nagbtb men gyredi.

Epejrogen dozgalbsb gogarbda ajtblgandaj adgbrbn Boladb, mose-
len, gagalar gyz gblda BIr nece santimetr, ne detsi metirge gana

keterilip, ne temendejdi.




Degen men $yz ?bllUbL, icinde Bir nece raetrge keterilgen ?aqa-
lar da Boladb.

Orogenezis.

Utosperadao(b agbrbndap qgozqgalatbn epejrogen
gozgalbsb gerdiq irkis—tirkisin Cbqgarbp tav qbrtbSbn
Nasaj almajclb.

Mundaj tav gbrtbstarb Basga qozqgalbstan pajda Boladb, ol $er
gaebgbnan tav qgbrtbSbn gasavcb —gozqgalk

Orogenezis dep gerdiq eurbngb 7?alpaq catgan (gorizontal) qaeatb
kejde qattb ezgerilip, attasbp ketip, sodan tav “asaluvbn ajtadb.

Qapgaz, Altaj, Gimalaj, Aipb tagb Basga tavlar, osb tav gasavcb
kyctin saldarbnan pajda eolgan. Bui tavlar uzbnnan sozblgan <al
tav, Qota Boibp keledi, 01 gotalardbn, arasbnda wurbnnan sozblgan
Ken algap dala Boladb.

Nazbqtb galpaq (gorizontal) Boibp gatgan ger gaeatb mundaj
tavlardbn Betkejlerinde Burbngb gorizontaldbgbnan ajnbjdb. Tav
«gotasbnbqg orta kezderinde gerdiq qaeattarb gattb euzblgan. £er qa-
Bbgbnbqgq qurblbsb bul arada tipti cbT—Cbtbrbg BOiIbp, astan—kes-
teni cbgbp gatadb; kejde tipti ,,teBesinen cancbibp* jagbnbj
tikesinen tik turadb.

Budan cbgatbn davbsbz Bir gorbtbndb Tbnav: bul arada Qer qa-
BbgbDbn qozqgalbsb asa kycti (intesipti) BoOibp, tav gbrtbstarb pajda
Bolgan. Mundaj tavlardagb ger qaeatb qganca aluvan—aluvan BoOibp
Natbr degen men, sondagb kynde de, bul tav arqitekturala-
renbn negizinde orasan zor qgatpar gatgandbgbn,
$er qaebgb sol gatparlardbq icinde Tb”bibp Kket-
kendigin anbqgtavga Boladb.

Mundaj gozgalbs sol gerde, teniz cekpeierin Bir nece kilometirge
keterip gieeryvge carnasb keletindej icte ylken kernev kyci Bolgan-
da gana Boinvb mymkin. Tavib gerdin icinde ylken kernevdiq Bar-
Ibgb tynnel (tesik tav) tysken kezde caqgsb Bajgaladb. Mwunb
soquvb dep atajdb. £ana tysken tynneldin icinen kejde kenet kyril-
degen soqggb ne catbnap parbinvy davbSb estiledi; syjtedi de tynnel-
din qgaebrojalarbnan ete gap—paya gbnbstar ncep— ucbp tysedi (aka-
demik PasBiop).

Tavdbn Bumi gatearlarb, Qerdin eetine gbrbn Bir Byjir sogatbn,
jagbnbj tangensial kernevi Bojbnca gana cbqga aladb. Bui kycterdiq
BbLlar ?ag so jjatbn tav gaptalbnbn eki ?aq qgatparb Bir—Birne para
par Bolmajtbondbgbnan Bajgaladb. Tav qatparb ec vagbtta eki Betl
Birdej Boibp kelmejdi dese Boladb. Tavdbn eki gaptalbnbn Blrdej
kelmevi—tav qatparlarbnbqg keleej, ne tipti gatbq Boibp kelyvinen
kerinedi.

Epejrogen qozgalbsbna garaganda, tav Qasavcb qozqgalbs dyrkin
dyrkin, ari (geologiaca Tanbr Berip ajtganda) gbldam Boladb. Tav
gasavcb osbndaj gigerli dovirdl Bir re Ba lntsialb dovir dep atajmbz.
Mwunbn reBalutsiacbl dovir Boibp atalatbndbgb, mundaqgb galgbz
geologia protsisinin easqaga garaganda capcan Bolatbndbgb qgana
ernes, onbl, ystine nagq sol kezde ger ganattarbnbn ete qgattb avb-
suvb, men metamorpizm quBblbstarbna eajlanbstb, litosperanbqg qu-
JblbSb men sostaebna orasan iri ezgerilis Kkiretindiginende Boladb.

yjtsede, gqgatparlb tav fasavcb prosester agbibn Boladb, sondbg-
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'daj ™gozgalbstbn, saldarbnan Biri men Biri BajlanbSbp turgan gaeat-
tar yzilip, Birinen—air gbjuvb qacbp albstap ketyvi mymkin.
Osb ajtgandardbn, Barinen cbgatbn g™tbndb Tbnav: eger epej-
logen qgozqgalbsbnbn, b”s Belgisi Bertikaldb {)aku radialdb Bolatbn
q

solsa, al orogenez qozgalbsb, keeinese BIr gbrbm, jagbnbj tangen-
sialdb Boladb.
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81 —sygret. Tav kompasb.

Hm

Akademik oesruce p dejtin Kisi: ,,Alajda, bul eki prosestip eke-
vin Birin BIFiNeNn pbcaq keskendej ajbra Ojuvga Boiar ma eken:
yitkeni, LUAlMbL], ekevl sirine—BIri euzblgan gerdip etkelep tyri— dis-
lokatsia men sirine— siri Bajlanbstb (Oj*—dajdi..

Endi orogenezis pen Bajlanbstb “erdip Bastb—
fer plastalarb- Bastb qurblbstarb men tanbsajbqg. Dislokatsianbp tyrri
M mesb! Pr*  portaiarb men tanbssaq tav “asaluv goMarbn arb-

gbraq Bilemiz. Tavdb gasajtbn kycterdi Bilemiz; bul
<g{a’ aebqgbn zerttevdi gepildetedi; pajdalb gazea kenderin taeuvqa,
colardb durbstap izdep, ylgirtip gazbp aluvga kemektesedi. Tavlardb






erkec—erkec Boibp otbradb. Orgac—orgac Boibp gatgan Bijik erkec-
ti gerin antiklinaldbg Qatpar, ne geo’oktar keBine antiklinal dep
atajdb. 01 gerdi erkec dep atavga eoladb. 84 —sygret
Al, eki erkectiq arasbndagb tyje mojnaq 0Jbs kezendi sinklinal-
db Qatpar, ne sinklinal mulda (84—syg. dep ataj Beredi. Qazagca
kezen devge Boiaiib.
Qitpardbn eki gagbn
gaptalb dgi)di.
Qaptaldbu, gbrga go-
Ibn o) men daq pgarbp
tysken gazbgtb es
zbqttgb dejdi. Eger es
gazbgtbgb ke'Bep kelse,
oMb ilbibir gatpar dejdi.
Al es gazbqtbgb gorizon-
talga gagbndasa, onb ga-
tontgb gatpar dep atajdb
Tavib qerlerde gat-
parlardbn ar tyrli Boibp
astasuvb kep gerge de-
jin sozblbp gatadb. 85
sygrette tyrli gatpariar-
tutas sistemasb ker-
setilgen. _
~ Birag, gatparlar gik— gz
gigi men tutas gata Ber- 7
mejdi; cfamcbtbraq Boibp >
BUIbibp, gik genin taBUv
ete gbjbn Boladb. Ondaj R R R
kezdeTde dislokatsia por- IR

Taiarbnbl, negizgilerin e R G
Bolsa da ajbrbp tanuv
ycin geoloktip kezi ga- 84—sygret. £er gaBbgb qgatparlarwibn, pormasb.

ragtb sirnikken Kkisi bo- Ystingi—tyzyv qatear; ortasbnda—sir qi,rbn Aqatpar; astbnda-
II/I?rbI'Ia kerek. Ondaj bu- P Glkninal qatparbiba 66 Saqtbab. o
zblgan qgatparlardbqg ke-

misln ekiniy, Birinde 0] men noea&lap toltbruv kerek Boladb, jagbnbj
.gatpardb ojca roeajlave kerek. Qalpardbp osbndaj ojca noBajb
85—sygrette kersetilgen.

Al eger, galpaq gatgan ger gaBbgbnbp gorizontal kernev kyc
Bir gaBatta kep Bir gaBatta az Bolsa, ekl gaBattbn, gigi segiiip Ke-
tedk Mundaj kezde qaBattbp avbsuvb galpaq gatgan kyjinde gori-
zontal Bagbtb men bgbsadb. Qer gaBattbnbi; mundaj gorizontal Ba-
gbt pen avbsuvbn—gerdin, bojbsuvb dejdi (92—sygret).

Al endi, tutas gatgan gerge tike tijgen Bertikal kyc ar gerge ar
tyrli ala—quia BoOibp sogsa, ger “aBaibnbpg tutas Bajlamb cort yzilip
ketip (garbibp), garbqtbn Bir gagb temen Bir gagb gogarb attasbp,
Bertikal Bagbt pen avbsadb. Mundaj ger qaBatbnbn, avbsuvbn ger
ojbluv dejdi (86—sygret).

Mundaj ojbluvga mbsal Edil BOjbndagb £igulej tavb. QaBattar-



don sirinren—ain gancalbq goqarbin— temen attasganbn ojblgan

*erO]l.lgavV~rdtgUardbn eeti syrgilengen tep-tegis BOMb,
kejde terep abibibp ta galadb.

85—sygret. Tyrli tav gatparlarwibn seriasb (sgemasb).

En agbrionda dislokatsinanbp tagb sir pormasbn ajta ketellk. Eger
Bertikal tijgen kyc pen ger gaeatb poojarbls—tomen avbsganda, ger
garblmyg), qaeat tutas kyjiride ojllb—qaorib Boibp tolgbp galatbn Boi-
Sa, O'b tolquv qatparb Ne pleksura dejdi.

£erdip ojbluMd ekinin—sirinde Belgili BIF garbgq pen clg|  BOi-

db, siée nece wyrii darbibp, gaBat—asat aide nece tyrli Boibp

jbladb.

Sonda tektonlkalb Buzbluvdbp ne-
ce aluvan ojbluvlarb eoladb. Sonbp
icinen neglzgi eki pormasbn aib
atajdb. Qmm, B —gorst  (cogat),
ekincisi—gtaeen (@pan).

86—sygret. ger ojbluvb. 87—sygret. Gorst.

_Eger Bir gerdip ajnala gan gagb ojblbp cegip, ortasb gogarb gal
Boibp galsa, ol gorst (cogat) eoladb £87—sygret). Al endi ger gaeb-
gb eki ne BIr nece gazbg eojb men temen tysip, eki ganbndagb
Bt an®la’" 700k Bolup galsa, onda ol graBen (apan) Boia-

J sYgre ). Gorst pen graBen ekevl de tektonikalbg BUrbinvb-
nplS ma!lb Bdagb; Buviar kesine gerdip Bederinen Belgili Boia
«iHNHi " yj~eni sniarés gerdip sbrtgo agenttarbnbp kyci .ekinip
«@=T M * Ber*P @bra™* Syjtlp graBen men gorst. ger gaeb-
2wl J? 0P Bjrhluvonan pajda eoladb gerdip “parbivivb  soruv

sommnman Rt db- Bira® kele 2°rst 4bsuvdan da pajda eoladb. b-
krsetilgendej Boladb.

T- T n S
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Gorstan Boioian tavlardb orgac taviar dejdi. KeBinese orgac tav-
lar gatparlb tavdbn garblganbnan garaladb. Eger gatparlb eski tav-
Jar ger daebqgbnbu eeritkal parbinvb men ajgbc—ujgbc Boibp tiiinse]
ol tillngen Beiek—BseieK avmadgtardbp Biri temen tysse, onbl, Jarnbri-
1 Mine orgac tav
~asaladb.

Dislokatsianbg osb porTaiarbnbl, Barin gasajtbn ickl endogen
kycteri, litosperanbn sbrtgb qurblbSb tursbn, icki qurblbstarb tek-~
t(t)r']ollékaSbnda ezgertip gieeredi. Bulardb tektonika kvcteri den
atajan. n

AN

.

88—sygret. GraBen. 89 —sygret. Qusblgannan BOlgan
gorst.

Tektonika kyci men Birge tav gasaveb prosestarbnbp ezimizge
selgili Basga sir endogen Kyciniy, paktbrb Boladb; ol ganar tav sre-
ketl. Biraq tav garaluvda Tunby, aiatbn orbnb onca ernes; ganar tav-
lardon, syrikpeii (#20e agpalb)cocaq teeesin gasajdb. Bui Basgaga
garaganda sijrek ucbrasatbn geologiblbg quBblbS.

Qerdip eTiri men ta-
nbs emes adamga tav-
lar ec sir BUzbIima] bu-
Tonran osblaj kele gat-
gan, tiptl Cﬁltbp galgari
gara tas Sbjagtbh Boibp
kerinedi. Mundaj kez
garas mylde gata, ger
ystindegi easga zattar
ganda] ezgeiilmeli Boi-
sa, tavda sondaj yzdik-
siz ezgerip turadb. Olar
<da gapadan gasaladb,
esedl, Buzbladb. Buzbl-
gan tavlardbp ornbnda

ekiden BIr nusqgasb o _
Boibp orgactarb gana 90—sygret. Qapqgaz iaviarbnbL, najza cogbSh.
galadb. ejde keBine
magmalb fsne metamorptb tas irgesi gana galadb. Mbna keltlrgen

eki sygrette (90 91 Qapgaz tavlarb men eski Oral
tavlarb kersetilgen. Qarapbzc aspan men .

osb kvpnip ezinde de koterilip kele gaqtan gas tav, Basb mopgi _(Iq_ar
gatatbn Bljik . "7 Oral tavb eolatb

Bvi ger emirinlp erte zamanbnda gasalgan kari tav, oBden muqgalbp
puzblgan, kesek tastarb tegllip etegine tysken, easga gagbnbp cm-




qlbn BUrbp sorajbp turgan cbUpb gog, maja gondangan calpaq Beie-
r Boibp kerinedi.

Sejsma quBblbSb, Bblajca ajtganda, ger silkinyv; oue
Sejsma qusblb- ., pa”erH, €Il avbl I\ﬂun dai yken apattarda,

Br nece mirottbn |C|nde kejde BIr Bece sekynttbn™
icinde sovletti eytln alar tutasb men aqgarap Boladb. Kej BIr ger
silkingende, ¢ a?\/lessqalbq yjlerinen cbgbp ylgire almaj, ke~
milip eledi. 1 inadagb £er silkinyvde 140 TbLu, galbg,
gorblgan. 1923—gblqb (laponiadagb ?er silkinyvde 5 gala euzbldb
onbn Icinde raponia ortalogp Tokio qgalasb da Bar, — 200 rasy,
adanmman artlq elip, 7artb miliondaj adam cuBbrbp panasbz galdb>
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91—sygret. Oral tavbnbu maja gon mugal Belcgiri.

O{blbTnbn ajtuvbnca, ger silkinyvdin keBsi  dislokatsia men—tav'
Nasaluv, Nanadan tav areketteri men Bajlanbstb Rolatbn kerinedi; at
tavdbq ganadan gasaluvb sii kynge dejin Bar, sonda da kej BIr 2er~
lerdip silkinyvi eski taar men de éajlanbstb Birag By taviarda*
(Tijan—can, Bajgal ajnalasbnda) gajtadan paua tavlar gasaluv goz~
galbsb Bastalgan.

Bizdiq kez aldbmbzda Boibp otsrgan osb kYnge dejingi £apon,.
Zagapgaz, Qorom tagb Basoa $er|erdeg| apat kinyvler ger qae qb—
nbL, dislokatsialb tav “asaluv prosestarbna %a;lanbst tektondbq Qer
silkinyvge “atadb.

Birag, kejde sejsma quRblbstarbnbn tav gasaluvb men tup—tura
gatbnasb Bormgtbnb da kezdesedi. Bui tavib $er silkinyvlier™




Mundaq gazdarbnbn ablnvbna Bajlanbstb;;
BMi JaNal tavdbn tesiginen magma €Z bqgtbjarbnca ger Betine Cbquv-
ga Bolmaj Mundaj silkinyvler ganar tav-
lariibn teeesindegi tesiginen of, gaz, tastardb Burgbratbp cbuarbp
gatgan kezderinde Boladb; mundaj kezde ol ylken apatga kezdesti-
rip, galalardb tegisinen goq gblbp ketyvi de mymkKin.

Alajda, Buiar tektonikalb ger silkinyvdej, kep gerlerge taramajdb.

ajtblgandardan Basga qulamalb ger silkinyvde Boladb.

%ulamalb
gbnbstarb Bar gerlerinde Boladb. Ondaj gerlerdin astbnan kejde vyl-
ken yngirler kezdesip qaladb. Orijne mundaj yngirlerdin toeesi Berik
Bolmasa, yngir qulavga mymkin, sonda ger gqaBbgbmn kej Bir geri
gozqgalbp, qulajdb. Mundaj ger silkinyvler az gerge qana tarajdb.

Tektonikalb ger silkinyv en kep tar«gan ger silkinyvge gatadb.
Tektonikalb kycti ger silkinyvler! ger carbnda, pagbibna Bir nece iret.
Boladb; al ger qaBbgbnbn kickene (mikrosejsma) qozqgalbsbn adam
Balasb sezeej galadb, ondaj gozgalbstb tek Belgili dejtin
aspap pen parbp turadb; mundaj qgozqgalbstar yzdiksiz Boibp turadb
devge keledi.

Qer silkinyvdin kycin ajbruvga odeji ckala (elcem) gasalgan. Bui
ckalada, gerdin silkinyv kyci onga pelingen. Osbgan garap gerdin
silkingenin san men, Bblajca ajtganda, Bai men ajbruvoia Boladb.
Adamga sezilmej etetln ger silkinyvlerdi—Bai dejdi onb tek Belgili
aspap pen gana Biiip qaladb. Bal 2 Bolsa, gerdin, silkingenin ibnbc
otbrgan adamdar gana sezip galadb, tagb tagblar.

Cer solgbldag (sejsma) tolgbnb tara
ladb.

Sejsma tolgbndarb yc tyrli Boladb. 01

I cbldamdba kvci ar tvrli. Onbn vstine
tereelyv daviri or tyrli Boladb.

Kycti ger silkinyv tolgbnb, ger carbnby, icinen etip, ar gaq Betin»
degi ete sezgic aspap Ben angarblbp galuvbna mymkin. Zatbnda
ger silkingende Bir kKyc Bir nece iret sogbp, ne qao|lbp ketkendej
Boladb, Bui sogbp ketkender gerdin astbnda Belgili Bir teren gerden
Cbgadb da, gan gaqga tarajdb. Tektonikalb ger silkinyvdegi Bumi soq-
gblar ger gaebgb gaq ajrblbp abrblbp, garbgtarbn Bojlap taragan
gozgalbstan pajda Boladb; ol ojblma ojblma garbqtardan tav gasa-
luv porsesi Cbgadb (92 sygret).

Cer gazbgbnbn (gijposentirinin) ystindegi, ger--
din eetindegl noqattb episentr dejdi. Munda temennen go-
garb caraj Boibp, zattardb laqtbrbp tastap otbrgandaj Boladb. Epi-
sentrden albstagan sajbn, sejsma tolgbndarb gerdin Betine syjir vu-
roctbq Bet pen sogbp turadb. Mundagb tolgbn sogigan zatbn gantaj-
ta cbqgatbndaj, Bir eyjirden soqgadb.

ekinin Birinde tenizdin tyeinde de BO
Ibp turadb; odan teniz cajqgaladb.

Sejsma tolgbUbnbn euzatbn kycl kep seeepterge Bajlanbstb, mu”
non icinde ey manbzdbsb, tolgbnnbn salbngan yjgeqandaj eet pen
tijyvi Boladb yjdin pormasb, yjdin astbndagqb gatgan tav gbnbstarb-
nbn qasijetteri, yjdin astbnda gerden aqgatbn suvdbqg Bar gog—taqgb



[lNe BOIBa3 gaégbraqﬂoq BoiWiarb tagb tagblar tolgbnnbg soquvb-
dAa ar tyrli j tuvgbzadb.
Toigbnnby, ko gerdiq eederine gara) da ezgeredi.
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'92—sygret. OBaridagb (Eaponia) pgerinig silkingeninen Bolgan ojbluv men bqgbsuv.

Salbngan yjdig picini men sol yj salbngan materialdardbp da
(raubrb ylken. Mbjsalb, agactari salgan yjlerge qaraganda, tastan
salgan yjler kep By-

r linedi. uTtbrlap sa-
Ibngan yjler Bursc-
tarb tik Boibp salbn-
3§n yjlerge garagan-
az Byiinedi, tagb
tagblar (93—sygret).
£er silkinyvge £a-
ponianbg Karkas
(agac per_1I tiretip us-
tatgan) yjler KkeBirek
Cbgaj b BuWiar Kosi-
nese ANTbI tastbn, ne
karmizdbn, ystine salb*

93—sygret. f£er sllkinyvden Buzblgan yj.

nadb.
Songb gbldarda, ger silkinyvge KkeBirek ucbragan oeblbstarda,
Qer silkinyv
Qapgaz, Qbriotn eas-

ga gerlerde saibnbp gatw.



ferdin ptb
rap dep atajdb (94—sygret).

Mundagb kersetilgen sejsmograp, dingekke keldenen (gorizon-*
tal) ornatgan derees majatnik Boladb. £er silkingen kezde kepirs
kycl BQjbnca majatnik goz-
galmaj turadb; al onb Be-
kitken taealdbrbg qbjmbl-
dajdb, sonda majatnik qga-
laTbnbn yci galBbrdbp Be-
tine ijrek—ijrek sbzbo sb-
zadb. Sejsmograp BoiTacb
terBelyvdi Qazbp Qqalatbn
asa sergek eoladb.

‘Bui  temelyv ndejlep
SOann aspap pen <azbla-
b onin odejlep “asagan
sagat meganizmb men qal-
Bblb Bar; galBbrdb bstagan
gagaz lentasb men orap
gojadb.

Bbr bigbj ajnalbp
turatbndbqgtan, sejsmograp
majatnigine Bekitken ca-
latnby, yci, lentanbn ys-
tinde uzbn tik, keldenen, iz
galdbradb. Aspap zarredej
terBelyvdi sezdi—aq ga-
latnba yci ijrek sbza eas-
tajdb (95—sygret).

Sejsmograp gazuvbna qgarap gerdin silkingen mezgilin taBadbj.
onbpg uzagtbgbn, kycin, ajta Berse carna men onbIT, ornbikia ajbradb.

Sejsmograptar yjdin pot«albnda, tas eaqganbnbn ystinde turadb.

Moskev

Kucinda, Q Boladb

ll

I l“ “
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94—sygret. Sejsmograp.
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95—sygret. Sejsmogramma.

o . Eer men taraladb4
Qer silkinyvain - Qozqal gacanda tavib $er men te-
R avb,  pizdin gagalarbnda Boiaibnba gblbm ertede aq cec-

ken; gbsqgasb ?er Betinip qapa dislokatsialarbnbp izi
men eoladb (80—sygret). £er geograpialbg gar

109



lasbn garaganda, gozgaluv ajmaqgtarb monadaj gerlerde Boladb; Bir
toBb—uib muQbjttbu tavlb gagalarbnbg Bojbnda  (Teristik, Tystik
Arerika, Qaponia Boladb; ekinci toeb
Ortalbq ese ltaliada go/qaladb)

Qapqg Zagappazia, Kici Azia,
Ota C(%‘an Pamirde Bol oa I

: ) adb; oOlardan ari Kyn cob-
gbsga gargj ketedi.
~ Bizdiq Kegester Odagbnda gerdip silkinyvi, keeinese, Orta Azla
laviarbnbg Almatb azda Biraq,
ger silkinyv easga avdandardan da kezdesedi. Osb gagbnda (1927
Qo ret ger silkindj, munda kepten Beri silkinvv Boi-
mep edi. Birinci  silkinyv 1927—apMba 26—gone 29—yjeninde Boi-
dbo. Onan kejln sentoBirdip 11 nen 12 sine garagan I gajtadan
tagb silkindi; Tnba Kyci yjen ajbndagbga qaraqanda%;ctire BOI
Cer ] tystikke garaj, tepiz tyeinde
00'%% Jaltada kep yjler talgandalbp, eigen, garalangandar da
Boldb.
Qorbnmbn easga galalarbnda ylken apat Boldb. Cer silkingende
OblibTUb[,

Bui ger silkii Qorbmman
I azd% Qara avdandardanda
sezjldi.
Qorbtndadgb g rdia seeeei Tboav: ObIbT tyBeginip 0Of
la adbrib ystirt soladb. Akedemik A D

Argangelskidip ajtuMonca TaBbl laviarbnbg of gagb ger ojblbh

Q:)rbm gagasbnbp ByKii Bojbndaqgb

Ojblma garbgbnbp Birevi tepiz  tyeindegi tik gardap kezdesedi;
bul tepiz suvbnbp tajbz geri men terepdigi ortaca ajmagqtarbPbp Cek

arasbnda Boladb.

%zbrq tojganasb osb gar . _ o
b ajtblgandardan ger silkinyv orogenezistbp Bir tyri ekendigi
kerinedi.

7. Metamorpizm.

Tav gbnbstarbDbn, metamorpizmb (ezgerilyvi) degeni-

Kontaktb meta-  raiz asa gogarb temperatura, ylken gbSbm gana qi-

o o= mia piosestarbubp oserinen tav gbnbstarbnbp mine-

IHnamometamo . .. ..

rpizm. ralbkejde gimia sostaBbnbp strukturalbg ezgeryvinin
queblbsb.

‘Bui quBblbs, kontaktb metamorpizm gana dinamometamorpizm
BoibP, ekige eelinedi.

Kontaktb metamorpizmb tav gbnbstarbntp magma gana onbL, Cb-
gargan zattarb men ganasgan gerinde Boladb. Kontaktb metamorpi-
zm men BIr Burbn tanbsgambz. Mwunbg oserinen izBes tasb—Trauwbl-
ga, tas kemir—grapitga ajnaladb. Qbzbl gana magnit tastarb, tagb
Basqgalar da osb gol men gasaladb.

Qer gqaebgbnbn tagb da BII' ezgeris tyri Bar; ol dinamometa-
rrworpizm (eblajca ajtqganda, ezgeriske tysken dlslokattb metamorpizm).
Bui ger carbnbg qatparlb ajmaqtarbnan kep kezdesedi. Dinomome-



amorpizm degen lltosperadagb orogenez qozqgalbs kycinen pajda
(Boladb. Bui gara kycke tav gbnbstarbna aser etetin gogarb tempe-
ratura men gerdinici men agbp turatbn ertindl de aser etedi. Mine
.sondbgtan, dincmometamor-
pizm saldarbnan, tav abnba
tarbnda pizika gagbnan da
gimia gagbnan da ozgens-
ter Boladb. Ea aveli Bwui
gbSbtnnan slansalar Boladb;
Bblajca ajtganda tav gbnbs-
tarbnda, sogblgan temlrdip
gapgavbqgbndaj, guga gap-
gavbqtar pajda Boladb (96
sygret). (Slansalanuv — gu-
ga— guga ganqgavbg Boibp
Beiinyv Boladb; onb men ga-
Bat—aqaeattbqtan ajbrbp ta-
nuv kerek; yjtkeni qgaeat
gasat Boinviibp seBSBi tipti 96—sygret. Kristaldb slansa.

sasga, tunea gbnbstarbnbn

Biriniy, ystine Biri tuna Bergeninen Boladb).

Litosperada qattb gbsbmdar, keBinese tav gbnbstarbn ustap, (97
sygret), onb sozbp gieeredi.

Bui quBblbS keBinese tunBalb teniz gbnbstarbnda gaqgsb Bajgala-
db. Munda koBinese tepiz ganuvar-
larbnbn gaBbrcaqtarb (Bagasbmaq,
ealbgtar gana Basqa qgazbndblar)
gaqgsb saqtaladb.

Bular Tbiga— Tbiga BOIbp SO-
rbibp Kkejde tipti Beiinip Kketedi
(98—sygret). Qbsbmnbn saldarb-
nan gbnbstar tilinip—tilinip ketedi,
gbnbstar ezderinip qgaaattblbgbnan
. gapbladb, gana osb garbqgtardbp

97 sygret. £er gaBattarbndagb gbsbm 0zi qgaeattarda tyrlice Boibp gata-

men usatblgan malta tas. db. Mundaj quBblbstb klieag dejdi

(99—sygret).

Regional meta- KatomorDIlzmnbp astbpgb gaqtarbnda, tav gbnbstarbn

morpizimi. sementtegende, tbgbzdbqg pajda Bolatbndbgbn Biz

Burbnnan eilemlz. Maselen, goqargb qaBattardagb

gbsbm, temperaturanbp gana agbp gatatbn ertindilerinip saldarbnan

kadimgi saz—sazdb slansaqa, ygilmeli gqumdaqtar—tbgbz gqum kesek-
ke ajnaladb.

Anomorpizm zopasbPbp terep astbnda goqgarb temperatura men
gbSbp kesirek Boladb, ol gerde Bmi tbqgbzdalgan gbnbstar MmMunan
keri ylken metamorpizmaga wucblap, gajtadan kristaldanadb. Struk-
turasb men sostaBb ezgeredi. Bui aradan kristaldb slansa pajda bo-
ladb. Kep gerlerde Bolatbn metamorpizmnbn, 0Sb tyrin regional
1 metamorpizmb dep atajdb.

Kadimgi sazdan Bolgan sazdb slansalar, Buvi arada eu, aveii qaj-




tadan kristaldangan son sludalar cbgarbp pillitga kecedi. Pillittam
yjdin caibrb isteledi:°sondbqtan catbr slansasb depte atajdb. Pillit-
tar Bara—seara gajtadan kristaldanbp sluda slansalarbna kecedi. Kris-
taldanuvga easga gbnbstar da ucbrajdb. Mbsalb, izees tastarb wrarmsr-
lanatbn prosesga wcbiap, ne kristaldb izeestarb, ne LiTaThLI aoladb.
Granittarda metamorpizmga ucbrajdb. Granittin sostaBbna kiretin mi-

neraldar gugalanadb. Syjtip granittar ortagneisqa ajnaladb.
Kejde granittar or-

e I o s wankmme, togneisga . Birte  Birte
L34 s kecedi, sonda  granittbn
gogargb *,
sludanbn qgaebrcagtarb
i az—azdég 0s gatar bo-

98—sygret. Tav fbnbstarbnbn, gaeathnda gatby Ibp 9 . Munday arei-
bigan molluoka Bellemnitsaribn, qazbndb qaBbreagb, g'rlﬁsqdjggs?tg?ggra” Itog-
Tipti teren gerlerde, mineraldar massasb munan da keri kycti ez-
geriske tysedi. Tunea “onbstar gajtadan kristaldanbp gana gojmay,.
Balgbp ta ketedi. Maselen, saz Ben mergeldef, gnejbsga, Bblajca
ajtganda, granit sostaBb Bar (dala cpat, kvarts, sluda) tav gl)EIHarbr‘a
kecyvine mymkin, Birag mundagb mineraldar qaeattalop <jatadb.

VA T ¢

99—sygret. Qaeattalv men salansalanuv.

Intek keisev kelgen tav “bnbstarbnbn qgaBattarb men olarga nerpendikular eseEinde tysken slansa men
~garbgtardbu (kiiBa®) Betteri.

Ortognejsga garaganda, mundaj gnejstardb paragneis dep atajdb.
Metamorpizmga ucbramajtbn tunBa tav cbnbstai-bnbn astbndagb
granit, gnejs, gara kristaldb slansalar cer Betine, keninese tavib $ag-
ta, B Bolbp talgandanbp galgan taviardbn orbndarbnan cbgadb,



NEGIZDERI

1 £erdii) Cbqguvb.

_ QerdiP @min men tarbjgbn tysinyv ycin, ey, aldb men
9emrminqur>-  pjanetanbp paraivven, oMbl astral éuldbz) daregesi-

o ~_nen Taubrb tipten ©zgece, geologialbq daregege Cr-
gerilyvin Bilyvimiz kerek. Qogarbda ajtblgan maqgiumattar argblb
gana teksergeli otbrgan gerimizdin yzdiksiz ©zgerilyvi men gasalu-
vbl tbjanagtb tekseryvge mymkindik taBbladb.

E%xa_l_db men gerdip aspan aleminde gandaj kyjde turatbnbn ga-
rap Ciejik

Qer degenimiz, kyn sistemalb planeMarbnbp Biri. Kyn mapajbnda
togbz ylken planet gana Bir nece TbL, Kickentaj asteroittar ajnalbp
gyredi. Muncama zor kyn qotanb, ucan teniz pgaipb guldbz sistema-
sbnbn gasbnda ©te kickentaj gana BIr yjir Boibp galadb. 01 orasan
ajdik guldbz sistemasb degenimiz aspan sieTin kesip ©tetin kymis
mlr Qus poib. Bui Qus golbnda Bir nece miliart guldbzdar Bar; ol-
ardbq kej Birevi Bizdip ajdik kynimizden aide nece millon ese ylken,
al I,(aeff Birevieri kynnen aide qajda Kici. ) _

ajda, sondaj aibp Qus foibnbl, Czi de ncb qgbjrb goq typsiz
tupgbjbq ,,Aspan aieTiniy BIr araib* gana Boibp sanaladb.

Kycti teleskoptar (ylkejtip k@rsetetin qural) men Qus goibna ugsas,
Boiar—Bolmas gargblb Bar, tuman Boibp kerinetin sansbz guldbzdar-
do keryvge Boladb. _ _ _

Mine, osb sbjagtb adam ajtgbsbz aspan aleminde kyn sistemasb,
ornblL, Ber gagbnda Kynniy, Bir goldasb—Qer galaj garalgan?

_ Kyn sistemasbnbp pgasainvebn gblbm gyzinde tysindi-
Kyn sistemasb-— vemiz dep, XVIIl—qgasbrda seigiii palsapach Kant
fbu gasatv e pen matimatik Laplas ekevi Bir vagbtta talap etip
Chgtb. Bui eki Bilgirdip ekevi de kynniy, sistemasb
icindegi materiasb mbjdaj aralasbp glyrgen Biregej, algacgb tuman-
nan Clx dep Bildi, Kant pen Laplastbp topcblavbnca ?:(Iqlpotezm—
ce), BMi tuman Cxzinip ©sinan (cyldiginen) ajnalbp gyredi

Bui tumandb zattar, aspan aleminde gyrip Birte—Birte 3suvbp,
meganika rapb Bojbnca, ajnaluvbnbp Bursc gbldarndbgb ydej Ber-
mekci. Osbdan sentrdip teppe kyci ulgajadb; ul aquan sentr teppe
kycinip saldarbnan tumandb doptbg eki polusb qbsblbp, ellipsoidga
ajnalgan. Capcapdbg odan da qgattoraq ydegen sajbn, ellipsoittbp
sbrtgb eksatorbnda (eeldevinde) turgan Belcekter gaipb tuman mas-
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sasbnan Bajlanbsbn gzclf ez alVbia sagbjnalanbp Beiinip ketedi. Mu-
nan kejin, ajnaluv gbldamdagan sajbn ekinci ycinci tagb sondaj sa-
gbjmlar eeiine Beredi; eaq agwgb sagbjna Kvnge eg gagbn oreita-
Ib—\Verkun Boladb.

Tumandb zattan agbragan sagbjnalardbg Bir tekti emestiglnen,
gana sagbjnadagb Belcekterdin ez ara Bir—sirine tartblganbnan, qoj-
uvlanuv sentiri pajda eoladb. Planettar, mine, osblaj gasalgan. Bu-
lardbp end! ezderinig ajnalbp wrnvbnan ezderi taqb sagbjna cbqga-
rbp, serik ertken. San planettla Biri—saturnnbn sagbjnasb Basqalarb-
nan ala Beten Bir tekti Boibp kelgen; sondbqtan onbL serlgi Birev
ernes, sansbz kep usaq deneler BoOiIbp, 6onba sori  gosblbp galpaq
saturn sagbjnasbn gasagan dejdi. Bui op—onaj sgbmalb teorianb
Plato dejtin Klsi tagirijaec men daleldegen. OnbL, tegirijsesi Bblaj:
mencikti salmaqgtarb Blrdej suv men spirttl qosgan, oqgan majdbn
kickine cariglu salbp Bulgastbrganda maj ajnalma ekpinl men sa-
gbjna—sagbjna Boibp Beiinip, ar sagbjnadan taqbda sagbjnacbq
»serik4d cbqggan.

Kant pen Laplastbn topcblavb kyn sistemasbnbn eBolutsia aoib
men Bolatbn gandaj gbjbn ezgerisi Boisa da, tek gajBar meqanika
ragbra gana Bajlanbstbrbladb. Bulaj talgblaganda, astranomialbq
Bir nece pakllarbnba gajdan pajda Bolganbn tysindirip daleldep Be-
re almajdb. Kyn sistemasbnbn Bir talaj qusblbstarb Kant pen Lap-
lastbn Bui topcblavbna tipti kenBejdi. Kant pen Laplastbn topcblavb
Bojbnca, tyrli planet serikterinin qozgalbsbndaga «jbrmanb tysindi-
ryvge kelmejdi. Nege deseniz, Bir planet serigi ez planetinin, Batbsb-
nan Cbgbsbna garap ajnaladb, al ekinclsl cbgbsbnan eatbSbna qarap
ajnaladb. Bill topcblav, eojbnca Bir planet pen ekinci pianettbn or-
Blta QazbqgtbQjb nege Blrdej kelmejdi degendi de tysindiryvge BOIi-
majdb. Sol sbjagtb, Mars seriginin gyrisi nege gbldam degendi de
tysindiryvge eolmajdb. M”seien, Mars planetinin kep seriginin Biri—
Pobos pPlanettbn ez gyrlsin Basbp, sonua Saldarbnan eatbstan tuvbp,
Cbgbstan eatadb. Qala eerdl, Laplastbn saqgbjnalar Bir kyndikke co-
gbrlanbp, Bir planet denesine ajnaladb degenide esepke tuvrb kel-
mejdi. Sol sbjagtb kyn men planettardbn ez esinan gaj ajnaluvb ol-
ardbn teoriasbna tuvra kelmejdi.

Songb kezdegi maglumattarga garaganda, kynnig gerden aide
nece mylioomarte Kariekendiglanbgtalbpotbr; al Kant pen Laplastbn
iopcbiavbrica kylll sistemasb, eseel BIr vagntta %aralqan. O3b
songb ajtblgan daleldi astbranomdar en Taubrcib dalel dep taeadb.

Osblardbn Bari astbranomdardb Kant pen Laplastbn teoriasbnan
Bas tartuvga tuvra keltlredi. Kylli galamnbn, onby icinde kyn siste-
nwbnby, galaj pgarainveb tuvralb osb kezdegi topcblavdbn icinde Bir
sbpbra tolbqg dnlel Bere alatbnb £inis—Qepreistin topcblavb. Bui top-
cblavy da meganika ragbna Bajlanstbrblgan; Bir—aq aldbngb topcb-
lavdan keri tolbg zerttelgen. Bui goruvdb Bastan ajagq aqtarbp tek-
seryv astranomla gumbSb. Biz onby, negizdi gerlerine gana toqtalbp
ketejik. £ins talaj teoria gorataibn gasap, talaj tagirijee iste] kele—
guldbz ez Betlnce dambjdb; Biraq sbrttan tetence kyc eolmasa, ajnal-
sbna planet gasap ala almajdb—degen qortbndb gasagan. Sondbqg-
tan, odan, mbnadaj qortbndb cbqgaruvga eoladb: kyn sistemasbn pga-



sagan denenin qojbluvb prosesi astranomialbg raactap pen ete ga-
gtn kelgen aieTnig ezge Bir denesinin oserinen euzblgan. Eki de-
rneniy, gagbn kelyvinen ekevinig arasbnda Birin—asiri tartuv kyci—
pajda Boladb. Sondbqgtan eki denenin massasb Bir—asirine tartblgan-
dbgtan, sijrek massasb gattb tolgbndanbp, kynniy protueeranbSb
Sbjaqtb ojdik galbndb ajdarb atbladb. Dynije olemindegi materialar-
don, Bbtbrangb Boinvebnan Bwui Sbgbldb sirine Biriniy, gagbn kelyvl
ilyv—qgaquvda Birag Boladb. Sondbqgtan eizdin planet sistemambzdbn
garaluv poib aspan oleminde ete sijrek kezdesetln oreket Bolarga
kerekti. Alajda, guldbz dynijasbnbn, kelemi elcevsiz ylken, ete kegp.
Sol seBepti mundaj gagbndasuvlar Bir gerinde eolmasa, Bir gerinen
ucblap, gajtalap otbradb. | '

»,ProtuBerans" gagbn kelgen garbgq denege qarsb parmendep atbl-
gan kezde, aldtqgqb gagb sol Beti men kynnen Beiinip ketyvine de
bgtbmal. Munb gblbm eseptep cbgarbp otbr. 01 protuBerans atblbp
Barbp—Barbp eelgili muqdarga getken kezde, etek—genin gbjnas-
Ibrbp, materiaca Bir sentr tartbombna Cbjbrcaqtalbp toptala eastajdb.
Mine osbdan planettbn Basb cbgadb. Sol massanbn orta gerinen kyn-
nig ojdik serikteri (Jupiter, Saturn) cbqggan; al cet gagtarbnan easga
tolbp gatgan usaq planettar pajda Bolgan. pnstbn ajtuvbnca,—pla-
net seriktikteride osb planettar golb men cbggan. Biraq, onby, eseein-
ce dynijelik deneni cbrrtap Iinatastbruvcb sol kynnig ezi Bolgan.
Nege desepiz, serikten seriktin cbguvb mymkin ernes, yjtkeni, kyn
serigi tez suvbp, suvbq tipti gattb zatga ajnalbp ketedi. Sondbqgtan,
Biidan tagb protuBerans atblbp Cbquvdbn ieti goqg. £inistbn topcb-
lavbndaqgn keltirgen mati;natekelik eseei kyn sistemasbnbn planet mas-
sasbna dal keledi. Bui gbnbstbg kyn sistemasbnbn eelgili zandblb-
gbn tysinip otbrbp topcblav gasagandbgbn kersetedi. Syjtken men
Tnobpa topcbiavb da tek osblaj Bolarga kerek degen cama sonealbq
kyrdeli proBieTtanb noeajlap—sgemalap ceckendik. Ojtpese, aspan
denesinin eBolutsiasbna qgatbnasatbn orasan kyrdeli pizlkalb— gimia
prosesin tipti eskermegen. Talaj maselelerdi, moselen kej planet
serikterinin teris ajnaluvbn Kant pen Lapbstbn, topcbiavb qgandaj
cecip Bere almajtbn Bolsa, euda onb sondaj cecip Bere almajdb.

Kant pen Laplastbn topeblavbna qgaraganda, £inistbn topcbiavb
matematikalbg esepke keBirek syjengen. Syjtken men euda, megani-
ka poibnan qutbla almaqgan. EBine blajbg osbndaj camaoja kelinkirej
tin topcblavdbn ijesi—£instbn, ezl: ,,kosmogonia gortbndbsbnbn
kyni aii tuvgan gog“—dejdi. Alajda, kyn sistemasb men guldbz dy-
nijasbnbn qgalaj cbggqandbqgbn tyslndiretin gblbmaj teorianb gasavqa
eizdin Bllimimiz aii tolbSbp getpegen men, osb kyngi Bar BLUTITIT-
din kyci getetin Bir agbjgat narse Bar. 0l—dynijanb qudaj garattb
degen dinniqg gbjsbnsbz etirigin tastav. Bugan Bizdin ealuvandbqgb-
Tbl getedi.

Syjtip, kyn sistemasb, onbpg icinde gerdin galaj pajda Bolgandb-
gb tuvralb qolbmbzda sii gblbmbj gol men tekserillp, anbgbna getll-
gen tysinik goqg. Biraq, syjtken men de, elz Biletin bqgtbjmal derek-
tin kepcllik gagbn aibp, gerdin pajda Boinvb geninde mbnadaj qor*

JDKosmogoni a—aspan aieTinig pgarainve tuvralb gblbm.



tbndb gasaj alambz: ger carb sbrtgb qopbr salgbn gattbh gaBbgb paj-
da BOImas BUIbI, aiavlap Balgbp turgan Ottb massa eolgan. Birte
Birte gbzuvbn taratbp, gerdip sbrtgb Betinde suvbp qatgan orqgacqar
pajda Boladb. BuUl orgacqar BI—BIN MeEN tutasa—tutasa gerdin Sbr-
IbMN tutas gattb gaBbg pen gapgan; Ol qaebqtb litospera dejdi.

Sortbn gattb gaebq gapgannan Bastap (€I Burbnqb damuv gOlb-
MbLl astraldbg davirinen damuv fAoibnbLy sapasb mylde Basgqa geolo-
gialbg kezenine kirgen.
<rer Balqop guldbz dovirinde turganda oMbl Betinde
emir BOIMVb mymkin ernes, YJjtkeni temperaturasb
ete gogarb. Olgj solsa, ger tarbjgbnbn BOjbnda, ger
eetine emirdip tungbc pajda eolgan Bir cagb Barib”™b tysinikti.

EBolutsia oquvbnbu, saBagbnda ger Betine emirdip galaj pajda
Boiv maselesi men tanbsgan Bolabnebr. O|blbTNbO osb kezdegi
galine syjenip, Bui tuvialb mbnadaj qorftndb gasavbmbzga Boladb:
Tirliksiz materianbn ete uzaq, ete kyrdeli pizika— gimialbg eBOlutsia
Aoib men ger Betindegi sol tirliksiz materiadan tupqgbc tiri zat cbg-
gan. EBolutsianbn osb pgapa satbsbnda ger carbnbg materiasb pgapa
sonb sapaga kecken: tirlik dynijesine blajbqtb pgapa zandblbgga Ba-
gbngan. Bui son, garalgan tirlik dynijesi gerdip damuv prosesine yl-
ken syrep Bere Bastajdb. Qvelgl pajda Boinvbnan Bastap mineral ga-
saluv, tav gbnbstarbnbp pajda Boinv prosisterine derBes geologialbqg
agent retinde gatbnasqgan, sii de gatbnasbp keldi. Syjtip kyHi AEF
tarbjgbna ecpes tapeasbn salbp keldi. ) o

gerdip sujbg, ot Boibp turgan kezinde gimia elemet-
Eer gana ~9er teri eelgili zap men tetcles gatbsgan. Asa avbr zattar,
Hasbolonet 94 misalb: temir, nlkel, tagb Basgalar avir Bolgandbg-

tan gerdip sentrine gagbn cogbrlana gatgan; al gewy-
lirek, msalb: Klrenrmi galajb, kaltsi, nestri sbjaqgtblar. LitosperaPbp
gogargb gorizonttarbna ornalasgan.

Al endi, Bulardan da gepilirek eleraentter—mbsalb: ot tegi, suv
tegi, azottar gbjnalbp, gerdip ava gaBbgb—atmosperanb ' gasagan.
Bui ajtblgandardbp Borine dalel Tbnav: astranomia eseei men gara-
ganda, domalaq (car) gerdip tbgbzdbgb (nemese mencikti salmaqgb)
5,5; al gerdegi tav ngbstarbn% tbgbzdbgb orta eselp pen—-2,6.
Bugan garaganda gerdip ortalbgbnda ete avbr zattar Boluvga kerek-
olardbp mencikti salmagb 10 cataib Boluvga tijis. Camasb, gerdip
ortalbq jadrosb—mugdarb 3500 kllometr terepdikte—metaldb zat
Boluvga kerek; suiarcip mencikti salmagbna garaganda nikeldi te-
mir Boivbia mymkin. Bui temirdip ger ystinde kep kezdesetindigi-
nen de eajgaladb. Ajta ketetin BIr narse temir men nikelden ke
materia gasaladb, jagonbj. v ekevinip qospasb kylli dynijege taral-
gan. gerdip osb icki avbr jadrostn nare spera jagnbj avbr spera, ne
nipe (Nife) dejdi; (sni nlkel—NL gana temir—Fe degennen cbggan).

gerdip qal'tb gaBbqgbnbp sbrtgb BOIITI Iitosperanb albp garasaq,
B/l keeinese gepll elemetterden, mbsalb; Ol tegi, kiremni, alumin,
kaltsia tagb Basqgalardan gasalqg-an.

Krermi (Si) men aluminla (Al) nep kep kezdesetin litosperanbp
sbrtgb gaBbgbn sial dejdi, al odan temengi, magniga Ba] AbMNbBbL Bar
gaeattb sima dejdi.

f£er eetine em-
irdip cboinvsb.



Sonb men, ger carbn ojca ortasbnan gaqgq garsag, sonda ger BiIr
3iece gaebqgtan, ne Belglli Bir rag men Birinig ystine BIri teselgen
speradan quralganbn keremiz.

En gogargb gaBatbUda—atmospera Boladb, Bunby en gogargb
ceti Belgisiz. Qalaj degen men, gogargqb gagb ete sijrek Boibp, kej
Bir teristik nuriannvenbg godgarbdaqb elesine garaganda, , Bijiktigi
800 kilometrdej Boiar dep camalanadb.

Ekinci ger qgaBbqgb — syv, ]Jeki —
gidrospera, Bumi gerdiu, qattb gaBbgb-
nbg 100° cjine salgbndagan kezinde
pajda Bolgan; suv gaBbgb ger Betin
tegis gappajdb, paipb ger eetinin 5/8
Belegin aibp gatadb. Gidrospera li-
tosperanbi% eetinde gatadb; Biraq, li-
tospera qalbpdbgb Barlbgq gerde Bir-
dej ernes; gana »ii dol anbqtalgan
goq. Bar anbqgtamalardbp ajbrmalarb
tom alcag: 40 tan 100 ge, tipti 120
kilometrge dejin devciler de gar.

Budan arb gerdiq ealgbgan massa
OBblbSb—pirospera eoladb. Pirospera
Aasbibn sozblmalb (plastijna) kyjdegi
zona BoOibp sanaladb. Munan temen-
gi gaBbg ar tyrli avbel tav gbnbstarb-
neg qaBbgb Boladb, Tunbp ortalb-
gbnda tbgbzdbgb 6-—12 ge getetin
gerdiqg iadrosb Bar. Akademik Pers- 100—sygret. £er carbnbg qurblbs
man men tagb easga galbmdardbp sgemasb.
ajtuvbnca, ortalbq ger ezegl galbp ]
polimetal qaebgb men qgorcavlb eolsa kerek; Bml qaBbgb ruvda tariz-
di, sondbgtan BUMI qaebqgtb—ruvda qaebo/b dep atajdb (100—sygret).

ferdiq terep OBblbstarb tuvralb Biz tek topcblap gana ajta ala-
Tbr. yjtkeni ol tuvralb tolbqg dalel gog. Qoldagb Bar malimetke
garaganda, gerdiqg teren OBblbstarbn tigilej zerttevge ec Bir mymkin-
cllik gog. Bui tuvralb galbmdar arasbnda da kez qgarastar ar tyrli.

2. £er qaBbqgb tarbjgbnbij izin taeuv gana geoqgronologia.

Osb kyngi geologia gblbmb Bir adis sistemasbn ga-

Pizikalb gaqra- sap Cbqgardb; ol adis Bojbnca litosperanb qurajtbn

pia gaqdajlar 5y gbnbstarbnbg 0aj gagdajda pajda Bolganbn da,

B”rggquaanndaj olardbq pajda Boinv golbndagb tarbjgbj tetelestigin

' de ete dal' Bilyvge Boladb. Geologia agenttarbnbq

gerge etken aserlerl ger—qgaBbgbna tageasbn qganca cbT—Cbtbrbq

Abibp salgan men, tanbla eeredi; tek zerttevciniq geologialbg Bilimge
savatb acbg BoOiabn.

Bui ajtblgandardb doleldev ycin, 101—sygrette kersetilgen, ezi-
mizge Belgili geologia kycteri men ezgerilgen Bir nece tastardb salbs-
dbibp eajgalbq; mbsalb*. celdl gerdegl gel galagan tas, muzdaq gagap,
aetine cbjmaj salgan goparbndb degeek tas, tavdagb agbn suvdbpg



gasagan <jumer tasb gana tenlz tolgbnbnbn gasagan galpag malta
tasb. BUl tastardbu Bojbndagb erekce ezderine qgas eelgilerlne qarap,
gandaj pizikalb—gaqgrapia gagdajda pajda Bolganbn ajbrbp Biiyv-
ge Boladb. Meselen, geldin ar tyrli porma men gasagan tyzindi kelBet-
tering ger astbndagb qgaebqgta gbjblbp gatuvbnan, geoloktar Burbn
BMi gerde ceil Boibp, artbDan kernilip galgan eken degen pikirge
keledi. Konglemerat (gbrbg quraq) BoOibp, Bir—Birine cegedektenip
galgan teniz malta tastarbn kerse, Burbn sol gerde teniz gagasbnbn
Bolgandbgbn Biledi; tas tuz Ben gips gaeattarbn kersetinlz gaqgasbn-
dagb lagun (qojnav suv) men tuzdb keMig tartblgan orbnb eken
dep Biledi. Geoloktar ger qgaeattarbn zerttej blbrbp, Bui gerdegi tav
gbnbstarbna pajda Bolgannan kejingi aser etken gimialbq gana pizi-
kalbg prosestartn Biledi; syjtip ol tastardbp kelecekte gandaj Boia-
tbn tagdbrbnda kesip ajtbp Beredi; moselen, sazdan sazdb jekij
slansalb sluvdanbn pajda Boiunvb, sazdb cekpenin tereq litopera
OBblbstarbna avbabp ketkendigin, ne orogenez kezindegi zor gbSbmnbq
saldarbnan sazdardbqg ezgerilgenin Kkersetedi.

101—sygret. Tyrli geologia agentterinln, oreketi.

1. muzdag sbzqgan ~mrnbr tasb. 2. tav agbnb gasagan malta tasb. 3. tenizdin galpaq malta tasb.
4. celdi ”erdin, gbrlb tasb. 5. ncpaib qum $egen cuBar tas.

Biraq ger tarbjgbn qajta tygendev ycin geoloktar

S W erinig zerttep otbrgan vagbjgasbn vagbt—vagbtbna
1° Beilp qojuvb kerek; moselen geoloktar qgolbndagb
zerttep otbrgan eki zatbnbn qgajsbsb erte, gajsbsb kec pajda BoOi-
ganbn ajbra Biiyvi kerek. Muinb, eger (qaeattar Biriniy, ystine BIiri
gat—qgaeat gats a, onbn ystine tagb olardbn odepki galpb ezge-
rllmese gana ajbrbp Biiyvi onaj. Bulaj Bolganda qaeatb ne qurlbm
temen gatsa, sol qurlbm kari, gogargbsb sol gurlbom gas Bolganb
Boladb. f£er qaBattarbnbn Birinen siriniy, kari gasbn ozderlnin gatb-
sbna qaraj ajbruv goibn—stratigrap ddisi ~dejdi. Alajda, sir bpgaj gal-

*) Stratos—qgaeat degen sez.
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paq gatgan tutas gaBattardan Basqa, gerdin gattb gaebgbnda dislokatsia,
gatparlanuv, bgbsbp ojbluv sbjaqtb areketter ete kep eoladb. Qoqa-
rbdagb sirinig ystine Biri gatqan tetelestikti Bumiar catastbrbp, Bblbg-
blbp giBeredi: maseien, astan—kesteni >Cbqgan qatparlar kezinde
astbngb kari gaeat gas qaeattardbu ystine Cbgbp ketedi. Kej vagbttarda
Bir mezgilde garalgan eki qaBattar sirinig ystine Biri cbgbp qgaluvb
mymkin, tagb sondaj vagbjgalar kep Boladb. Bui rette stratigrap
adisin goldanuv gbjbnga soqgadb.
("er paBauviarbnbg gatbsbiidagbh
texcietliai (Shraildriin) Asttem gy-
Fip, aﬁeﬁﬁféé\%'la o ﬁabebn%
kyryvge eoladb; maseien qaeattar-
dbg dislokatsialanbp, azdb Kepp
Buzblgan Bir toBb, ekinci Bir bu-
gan keldenen kelip Burbctana gat-
gan gaeattbu gojnbna enip ketyv
mymkin (102—sygret). Mundaj ger 102 sygret. QaBatlbn brbgsbz gatb-
kezdeskende, Orb Bblaj dep Biiyv sbna mbsai.
kerek: BUI eki gaeattbn pajda BO- _
luv davirlerinin arasbnda adavir vagbt sar; BUiI tkevinin arasbndaqgb
tetelestik ajnbgan; gaBattar dislokatsialanbp, olardbn, eeti Buzblgan;
soobn artbnan Buiarcibfi Betin Basga qaBattar gapgan. £er qaeatbnbp
brbgsbz (tartipsiz) CbT — Cbtbrbg BOIbp gatgan galpbn taldaj kele,
geoiogialbg vagbjqgalarbnbp tetelestigin, maseien tavdbu qgaj vagbtta
pajda Bolgarjbn Bilyvge BOladb. Bui gaqdajdb, maseien gatparlb tav
[oIbnb eteginde, gatpardbp pajda BoOIMvbMNa gatbnaspaqan, galpaq
gaeat gatsa, sodan eilyvge Boladb. yjtkeni, tav qatparbn gasagan
gaBattar, arijne, etektegi gatgan gaBattan erte pajda BOlgan qatpar
Bolarga kerek. 01 acbqgq narse 103 — sygrettegi sgema men Kersetil-
A gen tavdbuqurblbsb nA a
men nNVU gaBattarb gaj-
sbsbnbn, erte, qajsbsb-

nba kec pajda Bolgan-
]/ /\\\ . dbgbn kersetedi. Qaeat-
i /\ tasuvdbp brbgsbz gatgan

tyrleri kejde fgaga pajda

103—sygret. Tavlardbn gasbn ajbruv aoibnbyy, BOIbP kele gatgan (aeat

sgemasb. gatparlarbnan da €ajga-

_ ladb. OnbA seseel Tb-

nav: gatpar pajda eolarbnda BII' ese qbzuv qgatparlanbp, BII €Se

tbnbc tumBa cekpesi otbrbp, blgbj dyrkin—dyrkin kezektesip
otbrgan 1.1.

Al endi, Birinen BIr albs gerlerde gatgan @er gaBattarbnbn gasbn
galaj salbstbrbp Bilyvge Boladb. Stratigrap adisi men TWIMb eilyvge
Bolmajdb. Petrograpia adisi men, Bblajca ajtganda, gbnbstardbn sos-
laBbl zerttep BIIYV adlsin qoldanuvga, tagbda Bolmajdb; BEBEBI:
ar tyrli tav [AbMbBiarblfbf BIl' mezgilde faraivb mymkin; mbsalb:
tenizdin Bir gerinde saz pen qum tunea, ekinci gerinde izees tunuvga
mymkin. Al ar tyrli vaqgbtta Bir tyli gbnbstardbn pajda Boinvbna da
mymkin.

o O O o o o o o o O O O c
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Mundaj gaeattardbn kari, gasbn ajbruv retinde paleon-

Pa,odtei’" ia tologia ddisin qoldanuv kerek Boladb. Tenizdiq,
al'’ kejde kontinentaldbg tunBa gbnbstarb arasbnda ei-
gen perciikierinin, syjegi men esimdikterdiq tasga ajnalgan galdbg-
tarb, ne olardbq tasqa Basqgan laugaiarb galadb. 01 gazbndb orga-
nizm qgaldbgtarb tasga ajnalgandbqtan uzaqg vagbt saqtaladb. Tasqga
ajnaluv dep, organlzm gqgaldbqgtarbnbg mineral zatbna ajnaluvbn
ajtadb. Mbsalb: kremin qgtcgbldbgb men kemir qgbcgbl i1zBesl, temir
totbgb tagb easqalarqa ajnalbp ketedi. Organizmdardbg tasga ajna-
luvb ycin, ari uzaq vagbt Biizblma saqgtaluvb ycin, ogan erekce

104—sygret. Palentologia dakumentteri.

KyBeiek ganatbnbu galdbojb, oalbg syvreti, gazbndb molluska—ammunidbu gaBbrcagb, Balbgtbn,
tisi, sapbraq syvreti, <;antardagb qumbrsqa.

golajlb gagdaj kerek. Ajtalbq organizm elgennen kejin Buzblmaj
sagtalatbn gaqgdajga tysyvi kerek; mineral ertindisi Orfnb mineralqga
ajnaldbruvb kerek. Tasga ajnalqan qaldbqgtb geologla prosesteri
milion gbldar Bojb goparbstbrbp BuUrbinvb kerek. Qbsqgasb, osbndaj
BIr nece gaqgqdajdbn Basb qgosbluvb kerek. Bui, arijne, blgbj Boia
Bermejdi; elgenderdip pormasbn saqtap galuvga ete qgolajlb kep
gaqdaj kerek eolsa da, gandik porTaiarbrbl, tyri kep BOIlgandbqgtan
gblbm elip Bitken kep “ndikterdiq tasgqa ajnalqan talaj tyrlerin
taBadb.

104—sygrette Bir talaj paleontologia dokumentteri kersetilgen.
Keeelektithqanattarb, e sygreti, deqizdin tas gaebrcaqgtarb, Bal
:cl_i:i:i, eskilikti gapbrag sygreti, gantar icindegl qumbrsga Kkerse-
ilgen.
Mundaj tasga ajnalgan qaldbgtardan Basqa da, kejde tek ,.emir
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ijesinin izi“ gqana Mbsalb: qurttardbn gorgalagan izderi,
tas teserlerdin tesken tesigi (105—sygret), Bolmasa dbmqgbl, gumsaq
gerde galgan qgajuvan taeandarbnbn lzi taebladb.

Al, endi osb kersetilgen paleontologia dokumentterine syjenip, ger-
degi tunealardbg pajda Bolgan vagbtbn qgalaj eilyvge Boladb? Onb

ger organzizm dyaiesi . Basbnarn kKep eealutsia
ezgerisin etkizgen, syjtip organizmdar, Belgili tetelestik pen Bir tyr-
den ekinci tyrge avbsbp otbradb.

Mine, soridbqgtan, ger qasattarbndagb osb sbjagtb qgaldbqtarqga

garap Bir mezgilde pajda Bolgan geologia cekpesi qajsb, olardbq
teteles tunea qaeattarb qgaj camada pajda BolLlanbn Biie gojambz.
w TOsb kezde mbnadaj zandb Berik Bekigen zap dep
sanavbtribzga Boladb: eki gerdegi eki tyrli gergaea-
tbn gazganda, ekevinen eiraq tyrli organizm qgal-
dbgb taeblsa, onda ol eki gaeattbn sir geologialbgqg
mezgilde pajda Bolganb.

9rijne munda BIr tyr-
li ;panalardb (maqulbg-
tardb) salbstbruv kerek;
maselen, teqiz gagalbq
maqulbqgtb sondaj tepiz
gagalbqg maqulbg pen,
teren suvlb maqulbgtb
sondaj teren suvlb ma-
qulbg pen taqgb osbndaj
Belgili patsia (geologia-

Soldan onga garaj - tas teser qurttardbn “brqgalagan izderi,
Ib tutas, ZamandaStbQ) ombrtgalb "~andikter ajagbnbn, ~apsbr tamcblarbnbn, tanealarb.

gasajtbon  maqulbqgtardb

tyr — tyri men salbstbruv kerek. Birag patsialardbi; arasbnda one
Bojb organizm qaldbqtarb Boia eermejdi, sondbgtan mundaj patsialar
vagbt eelgilevge kelmejdi.

Ajvanat dynijesinin, tyrleri gerdin eski gaeatbnan ganaraq gaea-
tbna qaraj qgalaj dambjtbndbgbn saralap teksere kelgende mbnadaj
vagbjga Baigalgan: ajuvanattbp kej Bir tyrleri uzaqg zamandar Bojbna
kKe3ine ezgerilmej, gerdin ar tyrli gaeatbnan Bajaqb Bir tyrince BoOibp
kezdese Beredi: al endi Bir tyrli ajuvanattar mezgil— mezgil, gaqgdaj
ezgerilgen sajbn tez ezgerillp galbptasbp otbradb. Bui sbjagtb tasqga
ajnalgan qgaldbqtar gerdin Belgili gaeattarbnan gana kezdesedi; son-
dbgtan bul galdbqgtar ,pgoi Baacb" dep ataladb; yjtkeni geo-
lok Bugan qarap ger uaBaiarbnbn qandaj tartip pen pajda Bolgam>n
gaua olardbn gastarbn Belgilej aladb.

Endi osb Bir mezgilde pajda Bolgan geologialbg qgaeattar dege-
nimlz ne, sonb anbqtap aiajbqg. Blr mezilde pajda Bolgan geologia-
Ibg gaeattar dep, organika dyniesinde ajta galarlbq ozgerister BoOi-
majtbn vaqbt arasbnda pajda Bolgan qaeattardb ajtadb. Sondbqgtan
tarbjgbj eski zamandagb, moselen eskl Basiion kezindegi tungan.

105—sygret. ©rnir ije inin, izderi.

gaeat pen osb tusbmbzdaqgb
gbnbstardbn geologialbg mezgili Bir dep sanala Beredi.
Ras, bul eki rawannbsn 7 mbndagan gbldar Bar BoOIi-

gan men ol esepke albneajdb.



Qjblbtn eirte—Blrte Bir gaBattan ekincige kecip, onda-
g b @]gen organizmder men sol kezdegi pizikalb—
fagbrapia gaqgdajlardb qajta tygendep, gerdip gara-
Invbn ondagb qgaldbqtardbp emirin Bir nece kezep-
derge (etaptarga) eeledi, syjtip terepdep argb zamannbn gaeattarbna
Bargan sajbn ondagb saqtaJgan ajvanat pen esimdikter tyrinip
IbT gaeajb Boia Beretindigin tapqari. Bui tysinikti, yjtkeni organizm
dynijesinin eeelutsiasbnda qgacanda epn aveil gaeajb pormdar BoOibp,
sodan sirte—Birte ?oqgarb Boibp ujbmdasgan tyrge ajnala Beredi.
Mwunb Biz zoologia saeagbnan Bilemiz.

Mine geologia, osb fogarbda ajtblgandarqga syjene otbtbp, gerdip
gaBbgbn Bes ,,gaBatga* ne topwvga eelcdi; vagbt gagbttan aaraqanda,
bul gaeatga ,,
(algacgb) zamanb, eo0zoi (emir tapb) zamanb, paleozoi (eski emir)
zamanb, tnezozoj (orta emir) zamanb gana kainozoi (gana) zamanb.
or top ez icinen sistemaga eelinedi; ar sistama gaBatbnbp ganca

Geologia tarbj-
donbderi.eZ0U

GEOQRONOLOGIA KESTESI

Belimddr (epoga)

Osb kyngi
muzdaqtb

1 Toptar(zaman) sestemalar (dovirler)
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vagbtta pajda Bolgan mezgilin ddvir dejmiz. Sistema ez Icine/T
eelimge Belinedi, mezgilge salganda, ol epoqga Boladb.

Belimder ez icinen tagbda eeletige (Jaiusqa) Beiineoi (kestege
qara? Sisteme: kersBr, silur, deBon tagb—taqgblar Boibp ataladb.
Geologia sistemasb amarbnbl, Cbquv BegeBi  tyrli—tyrli.  Mbsalb:
KelLBr s siemasbnbn, atb, keTBr qgaeatb eski zamanda, Agblcbnnbu
keuBr dejtin Bir cet galasbnda (kazirgi Velis) qana gagsbrag zert-
telgen, sonan kewBr dep atalbp ketedi.

Silur sol Uelis qalasbndagb silur galgbnbn atb men atalqgan*.
DeBon doviri—agblcbnnbn DeBoncoira degen proBinsijasbijbp atb
men atalbp ketken. Tas kemir dsviri—sol gerde kemir gazBalarb kep
Bolgandbgtan atalbngan. Perm doviri—Perm gueernasbnda BIFIMnci ret
zerttelingendikten atalgan, tagb—taqblar.

Osb ajtblgsn pgoBanb negizge ala otbrbp, ger gattb AaBbOibAbA
tarbjgb men Birge ajvanat pen esimdikterdiu galaj emir syrip tanb-
sambz, syjtip ByKii ger garalgannan Beri pavna zajvanat) pen plo-
rarbl, (esimdiktiu) blgbj ezgerillp otbrganbn keremiz.

Organizm dynijesinln tarbjgbn tekseigende olardbq ar BIl' myce--
sine garap, evelgi dene qurblbSbnbn gandaj Bolganbn ojlap, qajta
Bejnelev ylken Orbll aladb. Bui gblbmnbn negizin pransia qalbmb
KnvBie salgan. OnbA ajtuvbnca, ar BIl organizmnin Tycelennig
BII—BIIN men BajlanbSb Belgili zap men eoladb. Syjtip KWvBIe pole-
ontologia men salbstbrmalb anatomia BIlITIN cbqgarqiti. Osb BIlIT-
pazdbp tapgan ragb eojbnca, organizmnin gandaj mycesi eolsa da»
Belgili esyv doregesinde qalpb—tyrl BIr—BIline saeaqtas Boladb
dejdi. Sondbqgtan BIr syjektip qurblbsb Barlbg organizmnin qurblbSbn
kersetedi. Qajuvannbn Barlbqg syjekterin gbjnap, avelgi denesin qgajta-.
dan tygendep eejnelevge Boladb degendi eBOiutsia oquvbnan Blle-
miz. Maselen: antrapolk—qalbmdar pitakantrop eas syjeginin teee-
sin, azuv tisin, gameas syjegin teksere kelip, adamiibn Burbnqgb
ajvan taqgbletti nasilinin keskinin gasagan. £alpb noBajb BUIbib
tyrlne tuvra keledi. Osb sbjaqtb goldar men myceleriae qgarap, easga
orgaDIzm denelerin de gajta eejnelep kersetyvge Boiadb.

— (“ogarbdaqgblardb qorbta kelgende, gerdin gattb gaeqgb.
Tarbjqoj geolo-  {arpigpn zerttevdin teoria ¢ags men qatar, praktika
gianbn, praktbj- = . : x 4
kalbq manpze, Sa0bnan da manbze zor. Yjtkeni or Bir pajdale qaz-

Baiar Belgili geologia gasbndagb qaeattarda gatadb.
Maselen: geologia davirinin kej Birevlerinde pajdalb qgazbndb kemir,
kej Birevlerinde tuz, endi Birevlerinde munaj eajlbgtarb mol Boibp

keledi. Sonb men tarbjgbj geologia pajdalb gazealardb izdevge kep.
gardem etedi.

3. Argej men eozoj zamandarb.

Nerdip qattb gaBbgbnbn tunea cekpeieriniy astbnda
tesek Boibp, kristaldb pgbnbbbnbL galbp gaBattarb ga-
tbr, Bni gaBattar keeinese granit, magma gbnbstarb men kristaldb
slansalar. Osb gaeattbp kristal tulgasbna qarap, Burbn TUMNb ger
carbnbn sujbg—ot kyjinen suvboian en tungbc qgaebqgb dep gyrdi.
Bulaj Buluvga mymkindigi az. Yjtkeni Bmi gaBbqg Bir nece ret Bai-
qguvqga tysti, letosperanbn Bykii Bojbnda Bir nece ret tozbp, Burbibp,

Naipb sbpatb.



~ezgerlske tysti; gana odan Beri Bir nece mylion gbldar etti. O3abnca
vaqbttbn icinde ger gaebgb Buzblmastan oveigi galpbnda paiunvbna
mymkindik az. Durbsbnda bul kristaldb cumbstar qgattb ezgergen;
astaa—kesteui Cbgbp euzblgan, ger ojblbp pgarbibp, Bir nece ret
olardb tesip qusbqgtar Cbqggan.

Osblardbqg Bari kyni kece paipb BIr argej gruvppasbna qgosuvcb
edi. Kazir olaj ernes. Argej qasbrb ekige Beiinip otbr, onba Biri men
Birinig djbrmacblbgb zor. Ekevin quragan pgbnba+ba wwalbrb eki
Basqa.

(Iil/line, osbgan syjenip, sol ratannbg astbpgb granit, gneis, sluda
slansb gaeatbn ez aldbna argej ioBb dep atajdb. Al ystingi piHit,
sazdb sblans kearts, TblaTor sbjaqtb qgaeattardb, jagnbj erte kez-
degi, kristal slansalardan keri azbrag metomorpizdanqgan gaeattardb
algon ne ezozoj (Jagnbj emir tan,bnbn) toBb dep atajdb.

Argej zamaabndagb ger gaeattamnan okeandardbqg Burbp, gasav
ereketterinip izi taBbladb: kejde tipti kep ezgerilmegen Kkristal Ab-
nbstarbnbq arasbnan konglemerattar, kvarsittar men qum tastar ta-
Bbladb. Bulardbn tunBa gbnbstarbnan pajda eolgandbqb Bep—aBei-
gili. Eozoj zamanbndaqgb gbnbstardbn, kesi tunealb gbnbstardan eken-
digi onan da anbqgbraq eajgaladb.

Bir kezderde eozojdbp qaeattarbnda, organizmdardbn tasga ajnal-
gan galbgtarb goq desip gyrdi. eozojdan songb paleozoj zamanb-
nbL, Basbnda—aqg organizm qgaldbqgtarb kep taBblgan son, eozojda
emir Bolganbna senaevge Boimaj qgaladb. Bui qgortbndb Bertin kele
Bir nece poleontologia dakumentteri men Kep
da eozoj qgaeattarbnda tikendi eulttar men gana sagbjtia -
Mbly tasqa ajnalgan qaldbgtarb, tagb sondaj qaldbqgtar taebldb. Eo-
zojda gandikterdin Boinvbern, sol ratannbpg ger gaBaMarbnan taBbl-
gan TblaTbiria ddleldejdi, bul sol kezde depiz tyeindegi gondikter-
den galgan izees cekpeierinig ezgerilgeninen pajda Boinvbna kerek.

Eozoj gaeattarbnda esimdikterdip de Boinvbn Pinlandia men Ka-
Teli. dagb antrasit !) tijptes cumgita tav gbnbaiarbnbg taeblganb* da
doleidejdi; al qazbp alatbn kemirler esimdikterdin, galdbgbnan paj-
da Bolatbnb davsbz norse.

Materik DEat. Argej men eozoj zama_nbnbn qaeatt_arb buzuv, tasb-
pormasbpmen mal ogenttarb men te_glstelgen, mygilgen tavlb oBb-
geologia oj- Ibstar Boladb. Yjtkeni gorizontal qaeattarb avbabp
papdarb. adovir ezgerilip ketken. Tavdbg pajda Boinv proses-
tarb men eirge tav gbnbstarb ezgeredi, gana kristal-

Qo sbiansa pajda eoladb; qusbq laBa cbqgadb, lokkalit BOtalitter ger

datadb™ IBBOH B ™ re®’ ° Sbnbn Bari litosperaiib tbqgbzdap, qalbg-

IMNVSY  Iogian.,gatajbPial°lan Bu* ucas”eler, kejingi Bolgan tav gara-
Daoian- me«-2 Ke.rne- *av"bA qatparlanuvbna qatbs-

e-endh’tol IN5. P 111P ke 7?ell ?arblbP BarbP gana qojgan. Epiro-
Betin irtpiPQ r a 9sennen gana Bulardbn ystin depiz suvb Baubp,

tar easgan nea‘ar BasCan, ne Bertin kele eptep ezgergen qgasat-

J) Antrasit-tas kemirdln ey, gogargb sortb. Tytlnslz galbnsbz ganadb.
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Bui eskilikte pajda Bolgandar men kejlngl cekpelerdin arasbnda
gas gagbnan da gatbs gagbnan da, ajobrma kep. f£erdin gattb qaebqb-
nba osbndaj gattb gerlerin kontinental taqtasb ne plat—porma dep
atajdb. Betin sonbraqg kezdegi cekpeier gavbp gatgan negalpaq Kyjinde
ger Betine Cbgbp gatgan onbpg Bir tyrin kristaldb qgalgati dep atajdb.

Kontinental tagtasbna Baltbg, Azop—gedel tasb CbOjls Evropa
(ne orbs tagtasb), son son Aziadagb Cbgbs—Sisir tagtasb tagb eas-
galar gatadb (106—kartanb qgara).

£er gaBbgbnbn osb qattb, Berik ucaskesinin aralbgbnda, Buiar-
dan keri ijkemge kengictev ucaska gatadb; »u.1 qaeat eozojdan ke-
jingi tav gasaluv prosesine mbqtap qatbnasgan gaBat.

Tav gasaluv prosestarb men keterilgen, gana olardbn pajda bo-
Invbna qatbsgan teniz c»kpelerin teksergende, olardbn qalbndbgb
Bir nece wbly metr Bolgandbgb anbqgtalgan. Mundaj ete galbqg deniz
cekpeierinig gbjnaluvb teniz tyeinin sonb men Bir kezdegi ijilgen
gerinde Bolatbn kerinedi. Mine sondbqtan, tunealar deniz Bassein-
derin toltbrmaj—aq gap—aqalbn Boibp tuna Bergen. Osb sbjaqtb
deniz iysinig ijilyvin geosinklitial dep atajdb. Durbsbnda ylken tav
otandarb keBinese osbndaj geosinklinalda gbjnalgan deniz eekpe-
lerinen pajda Bolgan Boibp taebladb. Budan cbqgatbn Bir qortbndb:
teniz tyeindegi ojbstbn geosinklinaldb ajmaqtarb gerdin kelesi tarbj-
gbj satbsbnda tav gasaluv—orogenez prosesina avbSbp otbrgan BoO-
luvga kerek.

Tav gasaluv prosesin gagbnbraq zerttev antbbbnbu agbrbnda
paua gatparlar keterile—keterile kelip, agbrbnda geosinklinal tyge-
linen gaBblgan. ,,£er qasbgqbnbn qgozgalbsb* degen Belimdegl ajtqa-
nbmbzdaj, tunealb gbnbstardbn gbjnalganbna, Bbiajca ajtganda, geo-
sinklinaldbn ijilyvine garaganda, tav garaluv prosestarb gbldambraq
Boibp otbradb. Syjtip gerqaBbgb tarbjgbnbg uzaq gatgan
tbnbcdoviri, tav gasaluv prosesbnbn euvbrganqgan
darauv davirine avbSbp otbradb. Oi tav gasaluv prosesi
litosperaga teren ezgeris gasajdb.

Bui sbjaqtb ,, " men .reBolutsia™ dsvirlerinin
tesip otbruvb kyHi geologia tarbjgbnbn, eojbnda blgbj qajtalaqtap
otbrgan. Bui kezektesyv qatparlanuvdbn teteles riavirinig Bojbnda
kontinental massiptarbn keeejtken, »u1 vagbtta, Burbngb eski mate-
riktarqa, qurojaqtbn gana ucaskeleri qosblbp turadb. Al endi tav [Ab-
nbstarbnbq ezgerilip turuvbBbn argasbnda, gana gatparlangan ucas-
kesine ger gbrtbsbnbn magmalb gbnbstarbnbn enip turuvbnbn arqga-
sbnda, »u1 gagdaj ger gaBbgbnbn qgatparlanuvqga ucbragan ucaskesin
Burbngbdan da keri gatajttb.

) Paleozoj ratanbnbg Burbngb tav gbnbaiarbnbg go-
'Z“chfé 'E)Je“ ‘;0 rizontal gqaBatbnan Buzblgan orogenez ezgerisinin
ologia reso.  €ki ylken kyrdeli daviri Bolgandbgb Bajqaladb.

lutsiasb. Kanada men Pinlandiada eolqan zerttevlerge qara-

ganda, arqgej zamanbndagb Biletin eski gorlzontalda
gerdin erekce kenet gatparlangandbgb anbqgtaldb. Bui sbjaqtb sura-
pbi tav gatparlanuvbn ,, Laerent reeolutsiasb* dep atajdb. Al end!
argej] men eozoj zamandarbnbn aralbgbnda Bolgan ekinci ylken
ezgeiisti Algen b*dejdi.

keze
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Argej men eozoj zamanbnda pizikalb— gaqgrapia gaq-

Argej men eo- dajb qgandaj Bolganbn gblbm tolbgq tyrde taptictep

xojdbu pizi - Bere aimajdb. Qolbnda derekteri kern. Blrag Bbiali

~aojdajiarb Bolgan men de, ertedegi osb argej men eozoj za-

mandarbnda, gerdin Bir gatar Betin muz gaptaganbn

gblbm anbqtajdb. Muzdbq osbndaj gajblgan izi Teristik Noreegia
Teristik Amerika, Aestralla gana Qbtaj gerlerinen taBbladb.

Bui arada kep ezgeriske ucbragan muz morenderi taebldb, on-
dagb qoparbndb tastardbp eetinen rauzdbqg sbzgan Cbjmajlarb ap
anbqg kerinedi.

) Argej eozoj zamandarbnbqg ger eetlne Cbggan abnbs-
aSquSeF? mgnaoé'%_ tarb SSSR dbn Murman elkesin Karelia, Ukrajnanbq

Jzoj tyski BatbSb, Cbgbs—SiBir ajmaqtarbnda Bar. Bular

tavdbn gasaluvb saldarbnan Cbgbp galgari; Qapqaz,
Oral men Orta Azia tavlarbndagqb ger Betin acatbn prosestardbq
gseri men galanactanbp qalgandarb da sar. SSSR dbn, easgqa adam
ajtgbSbz galpaq ojpattarbnda olar kejingi pajda Bolgandardbn, astbn-
da gatadb. Bular ete terende gatadb. Maselen, Maskev manbiidaqgb
argej eozoj pabnbabna Burojb getpejdi, Ortalbg qgara topbraqtb aj-
rnagta Bular 100 metrden kemirek gerde gatadb.

_ Argej eozoj zamandarbnda elceneegen adam—ajtqb-
Argej men eo-  ghz Kep gaibg gbjnaqtar Bar, gana olardbn, gaeattarb
z0j zamanb- Lo L . )
by, oreketi, da siriniy astbnda Biri gatpajdb,_Kep ezgeriske tys-

ken; osblarga garaganda bul eki zaman Bulardan
kejingi Bolgan zamandardbn Barlbgbnanda elde nece ret artbq uzaq
vagbtga sozblgandbqb eajgaladb.

Argej men eozoj cekpelerinde pajdalb qgazealar mol
Argej men eo kezdesedi. Olar tyrli intruzia gana magma pAOib men

zoj cokpeleri- 4o pajda Boladb, metamorpizm pgoib men de, Biiev
niy gaibg ca- b k i id ladb. Bui cek

rvachblbo]e- tast en orfib Boibp ta pajda eoladb. Bui cekpe-
na man,bzb. lerdln icinde KriBoj rok pen Kur magnit anamali-

asbnda temir ruvdalarb Bar, Skandinav—pin qalqga-
nbnda temir ruvdasb, qiBin apatitb Bar. SiBir men Qbjbr cbgbstagb
Bilev tastb altbn ken ornb da osb mezgilge gatadb. Sieirdegi Bismut,
mbs, margans, grapit, sludalarb da osb vaqbtta pajda Bolgan. Bui
zamannbp tav gbnbstarbnan tbm gaqgsb qurblbs materialdarb da cb-
gadb.
4. Paleozoj zamanb

(emirdin, erte zamanb).

Arqgej, eozoj zamanbndaqgb qgalbn kristaldb gbnbstarb

Ealpe sbpat- men paleozoj cekpelerinin, cek arasbn garatblbs aj-

tama- gbn eelgen. Argej, eozojdbp gnejis, granit gana Bas-

ga ezgerilgan gbnbstarbnbn ystindegl eski paleozoj qaeattarb ka-

dimgi organizmnbn kep galdbqgtan» Bar tunsa gbnbstarbnan pajda
Boladt.

Paleozojdbp eski devirl kemeir Boibp ataladb. Kem-

Bir devirinde Bolgan tepiz cekpeleri gazbrgi gaqgada

tajbz suv tunealanuvbnan taBbladb; munda ol gum tas, saz, kremin

men sazdb slansalb anda—sanda izees tas Boibp ta keledi, ol kez-

Kenrnr daviri.



degi terep suvdbn cekseieri (&r gortbsb ~aralgannan’Beri Kep BUrbi-
gan, cnvbibp ketken, kep ezgerilgen. *

Keusir davirindegi cekpelerdip qazlrgi fer setine taralgan gal-
pora kez Neerip garaganda, qurgag pen tepiz sol dovirde robna-
daj galde Bolgan (2107—karta). Materiktardbii, jadrosb Kanada men
Orbs piatpormasbnda  Bolgan; sol materiktardbp aralbgbnda, terep
ylken meridionaldb geosbnkilinal tepizi Bolgan, ol Kaledern dep
ataladb. Orts platpormasbUbp Cbgbs gagbn ala meridianal kyjinde
Oral, Tijan—can geosinklinaldarb eoldb; Bu Sieir platoormasbn
tystik gagjbnan ajnalbp, Cbgbs Azbja geosinklinaldarb men qosblgan.
Kanada men Ortas materiktarbPbp op tystiginde ojdik ylken Tetis

bjtb degen Bolgan. Kejin keremiz, Bui ojdik mugbjt ger qgasb-
gbnbqg kejingi tarbjgbnda da eolgan; Bizdip vagbmbzda Bwui ylken
m;qb{';ctbn omb Ortalbg tepiz, Qara 7ana Kaspi tepizderi Boibp Be-

linip ketken.
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107—sygret. KeTsrcibL, paleograpia kartasb.

Bul ojdik mugbjtbn tystiginde, osb kyngi Brazilia, Aprika, Mada-
gasgar, India, Algbstralianbp kyllisin tutastbrgan glken materijk Bo!-
gan; geoloktar Bvi materikti Gondean dep atajdb. Bul materiktip
Kep $b1 emir syrgendigi, ondagb qurojag ucaskelerdip cekpeierinil
qurblbsb BIr solgandbgb men spattaladb, Bui qurgaqgtar Burbrn osb
materik sastasbna kirgen; gazir ylken mugbjt ojbsb men Beiinip ket-
ken; Mana sol kezdegl Bir vagbtta Bolgan organizmdar sir tekti Bo-
ibp keledi; Buoa ana ylken materiktip kep £61 emir syryvine dolel
Boladb.

Bul eski gagrapbja (paleograpia) kartasb, ertedegi qurgaq
?er Betinip selinger?lp gajbnda anbg ajta almajdb, nosajiap gana ker-



setedi. £aquz cekpelerge qarap, gazirgi depiz tyBi tarbjgbn gajta-
dan tygendevge ec sir mymkindik goq.

SSSR avmagbnda ketBr cekpeleri ger eetine Leningrattbp tysti-
ginde, kek gumbrca sazb, gana ol sazdb gapgan qum tas Boibp kez-
desedi; Zakapkazia, Oral, Tyrkistan tavlarbnda asirese Cbqgbs—SiBir,
Qojbr cbqgbs, £aqut gerinen kezdesedi.

Ketsrciip kentinental cekBeIerin Biz KeBirek Bilmejmiz. Bulardbp
icinde, tystik endlkte tyrli gbzbl men Bojalgan temir totbqgb, dala-
nmbl, eol cekpeleri kezdesedi; Buniar KeTBr cekpesi tungan
gerde qurgaq gana bstbq klimat Bolganbn dalel-
dejdi. Bunb men gatar NorBegija, Qbtaj gana GondBan ajmaqtarbn-
da materiktip muzdanuvb da Bolgan.

Biz gogarbdan Bilemiz, ger ystinde organika emiri eozoj kezinde
pajda Bolgan. KewBr davirindegi tepiz cekpelerinde ombrtqasbz or-
ganizmdardbp Bastb gruppasbnbp Barlbq tyrleri kezdesedi; Buiar—
gaeajb pgarainvcbiar, cek—qgarbndblar, tiken—teriler, qurttar men
gumsaq deneliler poladb: Bugan daraganda, organizm dynijesinip
eeolutsiasb kewBr davirinen Kkep vagbt Burbn Bolgandbgb anbq.
KeuBr davirinip ezine lajbqtb gas eelgisi: olardbp
cekpelerinde margandar men eraykce Bolmajdb.
KewBr davinnde eski tepiz cekpelerindegi orga-
nizra qaldbqgbna syjenip, geoloktar oiaraby Biri-
nen Birinip Burbn ne sop garalgandbgbn acadb;
jarusga Beledi (124—Bet). Bui rettegi Bir tamaca,
maqulbg gbcgbc Baga tagbletti triloeit. Triloeit
ol kynde ete kep Bolgan men, Bui kynde qgbrblbp
eitken. BuUI maqulbqgtardbp sbrtgb epi qgattb; tula
BOjb unrbnbnan da, keidenepinen de ycke Beiinedi.
Temengi gagbnda geleezegi, galmajtbn avbzcasb
Boladb. TriiOBitterdip ar tyrli tyri kKewBr qgaeatta-
renbp ar qgajsbsbnda ar tyrli Boladb. Sondbqgtan,
Kew Br qaBattarbnbp ar gajsbsbnda triloBittbp Bar—
Aoubna qgaraj, ger carbnbp tyrli OBblbstarbndaqgb 108—sygret. KeTBr
KewBr cekpelerinip Bir vagbtta, ne Birinip artbnan davirindegi tiriloeit

Biri cekkenin Biledi. paradoksidesb.
Biz gogargqb ajtblgandardan Bilemiz, munda]
gazbp alatbndardbp tyrlice tyri sol sistemanbp Belgili—Belgili gaeat-

iarbNnbp gana icinde kezdesedi, gana osblardbp tyrlerinip ezgerily-
vine garap, Bui cekpelerdip tetelese cekkenin de, patsialardbp avbs-
ganbn da anbqtavga Boladb. Bui sbjaqtb qazBalardb ,gol Bascb qgaz-
Baiar" dep atajdb.

KeTBr davirinip tarbjgbn gorbta kele, ajta ketetin Bir narse, Bui
cekpelerdip galbg caruvacblbgbna pajdalb geri cataib. KetBr gal-
dbgtarbnbp icinde caruvacblbqga kep goldanblatbn kerek tav gbnbs-
tarb men mineraldar taBblmajdb. Kenester odagbnda keTBr sazbn
Sllggrgingrat ganbnda) tek auvwbica gasav guTbabna gana pajdala-

Silur daviri Paleozojdbp ketBr davirinen kejin silur daviri kele-
] _dl. Sl!urde Bolgan geologia prosesterinip earlbqb
da ketBr davirindegiden keri Basbmbrag. Bui kezde ala sapbran
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,.Kaledon revolutsiasb* men ekpindi tyrde tav garaluv prosesteri
Boibp Kaledon geosinklinalbnbq ornbna gatparlb taviar pajda Boia-
db; ».1 Kanada men
Baltbg galgandarbn tu-
tastbrbp Bir ylken ma-
terik gasajdb.
Tav garaluv pro-
sesterin azdb kepti
a geosinklijnaldar-
da da gamtbjdb. Munb
men gatar tenizdin ty-
Bindegi kep tavlardbp
keterilgendiginen de-
nizdig suvb kemerlnen

asblc(), gazbq gerge, ma-

terik platpormasbna
gaptap g ransgressia)
ketken.

Silur davirindegi

cokpeier SSSR dbp

Bir sbpbra gerinen ta-

Bbladb. Mbsalb: Silur

cekpelerl Leningrad

109 sygret. SSSR dtn Esropa ?aq Belegindegi Bat:)s_ Ukrajbn’ Qral_’

silur paleogeorapia qartasb. Tyrklstan gana EnISEJ

1—qurgag, 2—tenjz. men bel'IaI'IbLlI arasbn-

_ _ ~ dagb gerlerden kezde-

sedi. Kenester odaocibnbn EBropalbq Bellgiudegi qurgaq ger silur
davirinin kep vagbtbna de-
Jin  tystik —Cbgbs _gagb
AiLjcKerip, Keq, eikerni aibp
gatgan. Op pen Ertis eze-
ninig, teristiginen tystigine
gargj gatgan BIr Bbpbla
araldar eolgan (109—syg-
retti gara) SSSR dbp Ea-
ropa gaq Belegindegi silur
tepizinin  cekpelri  qum,
saz, keBlnese izBes tastar

dan quriadb.

Bui davirde BIIr nece
KeTBr toptarb gasaladb.
Maselen, kemerge gara-
ganda, Sllur pavbndarbnbg
icinde triloBitter KSpP BOI-
gan. Bular Buvi mezgilde
de geoloktardbp gol BaBcb
gazbndblarb Boladb. Osb

IMeN gatar geolikter KENBI- 110 sygret. Graptoltttardbn, gitin syjekteri
den taeblgan graptoritter- Y9 P silur). q Y]




ge syjenip silur qaeattarbii 30 caqtb zonalarga Beledi, Bblajca ajt-
ganda, geologianbq Bir nece usaq eelcekterine Beledi; Bulardbq ar

gajsbsbnda Bir, ne BIIr nece qazBaIar
pormasb Boladb, syjtip Bir, ne BIr tOp
guga plasta gaeattarga Belinedi.
KeBinese organijzm dgospasb kep
slansalarda syvreti ademi qitin syjekteri
kezdesedi (110—sygret). Graptolitter ka-
lonia pormasbndagb gidromeduzdar vo-
ladb, Buiar ne otbratbndar, ne Bolmasa

ill—sygret. Graptolitter qurblbSb 112—sygret. Marian paeozites

(silur).

(silur).

teqizderiniq eetinde ez eetince galgbp gyretinder Boladb (111

sygret).

Kemerden silur dovirine kecken porma-
lardan easqga, silurde gajvandardbn tipti kep
Jalia toptarbnbq earibop» eajgaladb. Myk tagb-
letti ezinin kaloniasb men suv astbndagb zat-
tardb cavbp otbratbn mykceler cbga Bastajdb.
Koeinese bul davirde erkendej eastagan

maqulbqgtar margan,bjbq ajaqtblar,‘

ajagtblar) uzbndbqgb eki metrdej cajan pieri-
gotus, tagb easqgalar Boladb. Osirese Bas ajaq
(easb men gyretin) malyvskiler kep esken;
Bulardon kemerde Cbggan ef gaeajk()forma—
lab kejingi davirdegi sas ajagtblardbu ga-
Bbrcagtarb sbjagtb gazbq spiral Boibp gaptal-

magan; bul pormalar ort

tadb (113 —sygret). Bui Kkersetilgender sol
kezde emir syrgen ma(ﬂuqtardbq ey, ylken-
deri Bolgan. Bulardbn kej Birevierinig vrbn-
dbgb eki metrdej, keldeneqi 30 sm. dej Boibp
keledi. Bulardbq qaebrcagtarb temengi silur
(ortotseratit) izees tasbnan kezdesedi; osblar-
dan Leningrat keceieriniy trotuarlarb salbn-
gan.

Silur cekpeierinig arasbflan gaBbrcaqqa
da kezdesedi.

113—sygret. Ortotseras
gqaBbgb (silur).

oraflgafl Bas— ajaqtblar



Bular silur tusbndagb navtelit tugbmbna gatadb. Olardan osb
vagbtga cejin sagtalojan navtelustin, Biraq tyri Bar (114—sygrei).

Osb davirde $aga emirge ey, Birinci Bejiradelgen savbttb ealbg-
tar Bolgan, ol Balbgtardbg icki denesi cemircek, al Sbrtgb denesi
syjek Boibp kelgen.

Silur esimdikterine tepiz BaMbib men ?er Betindegi 7aBa]b fasb-
ren gbnbstas esimdikterdig azgana tyrleri Boladb.

-Slur cekpeieriniy, galbq carnvackibupna pajdasb kep. Moselen,
silur cekpelerinen Baltbbq gijeginen 7anar slansblar, podoldan pos-
poritter, Teristik Oral, Paj—Qo], Bajgac, £aga £er araibnar—qagor-
gasbn, TbibC, gezder, Sieir platpormasbnan tas tuz Ben gipstar, mu-
nan ExascE tac‘(bda Vi C?aeatbn slansalar, qurlbsga kerek izees tastar
tagb tagblar kezdesed.

Deecon ctaviri. P €€0N devirinde ar tyrli cekpeler: kontinental cek-
" peleri de, depiz cekpeleri de Bar. _ o

DeBon davirindegi materik pen tepizdin ornalasuvb silur daviri-

niu, ajaq kezinde eelgilengen. Sol kezde Kaledon reeolutsiasb tu-

- tas Kanada—Baltbq materigin gasap,
sonbn BOJbM quva ojdik tavib ©lke cbg-
gan. o1 tav sistemasb. vagbt etken sajbn
gattb Bureibp, galgan gurnagtarb osb
kyngi Cotlant pen Skandinav tavlarb
BOlOiar.

Bui materik Atlantbjda dep ataladb.
Osb gerdin, tystik gagbndagb Tetis
mugbjtbiida £aua sinklinal eastaladb,
114—sygret. Nautiiustin, urbnsnan tepiz cekpeleri yjlle eastajdb, syjtip bo-

kesindisi (osb kyngi porma). lacaq orogenezge dajarlbg cyredi. Bul

geosinklinalga gertsin dep ataq Bergen.

DeBon daviri—ganar tavlardbp, mbsalb: Orai, Tijman, Tijan—can
laviarbnbg emin—erkin erkendep turgan vaqbtb Bolgan; munda laBa
Kep tegilip, Qanar tav tuptarb yajblgan. Oesonnbg tereq tepizderi-
erterekte tystikke garaj avnap, agbrbnda Esropa ortalbgbiidagb te-
pizge az qgatbnasatbn, ne Bolmasa gatbspajton gaBbg Bassejin Boibp
galgan. Bui $erde izBestas cekpeleri, ekinig Birinde saz, qumtastar
5ane gqurama tastar (konglomerat) men kezektesip $atadb. Bui gag-
daj sol kezdegi tepizder ajmagbnbp ar dajbm ezgerip, Bir qalbpta
turmagandbgbn gone qurgaq pen tepizdin, blgbj avmasbp turganbn
syjtip terep, sajaz, tipti kontinental cekpeierinig blgbj avbSbp tur-
ganbn kersetedi. Sonb men sol kezdegi tepiz tyBine tungan cekpe
lerdin tyrlice gaBatbna qgarap osb kezde geolikter, deBon sistema-
sbn eelglli galbp pen tetelese tungan Bir nece eekpelerdip gorizont-
tarbna Beledi. Deeon dovirinde keeinese materik cekpeleri tunqgan.

Osirese kep kezdesetin qurgaqtagb qbzbl topbraq pajda Bolgan.
MuUnb celden cbqtb desedi. Qumtastbp qurblbsbna qaraganda, cek-
pequmnbn pajda Boinvbla Qeldip kep ereketi sipgen sbjaqtb. Bui
gumtastbn kej Birevi kel. noslldes ekendigi Bajgaladb. Al easqalarb
celge sajkes ezennin vagbtca agbn cekkinderden pajda Boladb. Ef
ajagb, Bulardbpkej gerleri tepiz gagasbpdagb materik tasbmalbnan
pajda Bolgan torizdi. Bui kontinentaldb tasqgbndardbp munca kep paj-




da Boinvb, Kaledon tav sistemasbnbp saldartnan Boinvbna tijis. yjt-

keni ) ] Orta
Ibg Azia sbjaqtb, tujbqg ajnaldbrgan
da 9serin tijgizgen.

Orbs kep taralgan. Deeon
davirinip orta kezinen Beri garaj Orbs platpormasbn qazbndb

pavnaga ete kedej, sajaz suv tunealarb $apgan (115—sygret).
_Deeon davirinde Orbs platpormasbnan cbqbsqga garaj, teren Oral
Tljan—can geosinklinalb gatgan, Oraldb deeonnbp kejinirek keteril-
gen tav tiZBekteri Bar, keejnese Batbs eavrajbnda galapactangan qlalbp
izeestas qaeattarb Bar. Al Oraldbp cbgbs $agbnda osb kezde tegilgen
qusbg Qbnbstar $ane
Manar tav tuptarb Bar.
Bui kezde tepiz suv-
lalb Batbs SiBir men
Orta Azia "erlerin tegis
<?apgan Boinv  kerek. |
Bui depiz cbgbsta Or- {2 &
ta Azbja geosinklina- | =6
Ibn kesip etken SiBir, (£

Qbtaj platpormasb men 8 e o
qorcalgan. RN
Silur davirinde te-
Air pavraiaro ete er-
kendese, deeonda olar- | S0
dbp Birte—Birte kedei- | e W
lene Bastaganbn_ Baj- [/ S8 2 B
gajmbz. Silurda BIr tyr- / \f\\‘:"\ N =
li gana tepiz gondik- |~y S R
ten Bolgan Boida, de- = A AaRRShRaaaa =
Bonda Buiar zoo—ga- e e
gbrapialoqg gaqdajga
daraj, g_l_ktellp tyr_tyr_ 115—sygret. DeBonnbn paleogeorapia qartasb.

ge Beiine Bastagan.

Deeonda, maqulbgtar-

dbp zoo — (Jagbrapia gaqdajbna qaraj eki tajpb ger cbgadb. Birin-
cisi Amerika, ekincisi EBropa. Lavna sostaBbna qaraj, deBon davi-
rindegi orbs deeon tepizi de ajrbgcalana eastajdb. Deeon dovirinde-
gi maglugtar men gandikterdip anaerop prosesi £0Olb men Butaqgta-
nep taraluvbna deBon tepizinde ete golajlb $agdaj Bolgan. Deeon
gorizonttarbndaqb, asirese teristik Amerikadaqgb
K munaj Cbgatbn orbndar gogarbda ajtblgan
Naqdajdb toibqg bspattaj aladb.

Silur men deeonda Bolgan tepiz pavnaiarbnbp ajbrmacblbgtarb
Tbna sbjagtb: deBonda triloBitter adevir azajgan: Silurda Bolatbn
sansbz kep graptolitter deBon d9virinde myldequrbp ketken; bjbg ajag-
tb maglugtarda azajbp ketken. £umsaq magluqtaraan eas-
ajagtblarb eurbngbdaj kep Bolgan.

DeBondagb Bir tosbn “~apalbqezgeris: Bui kezde

bg cbqgadb. Sol davirde ganoid cbgadb (116—sygret); osbdan



osb kyngi stertet, esetr, Beluga sbjagtb Balbgtar taralgan. DeBorc
davirinip Bas Balbgb—saVvbttb ealbqta odevir esken (116—sygret).
Cogarbda ajtblgandaj, bu1 Balbqgtar-
dbn ezgeceligi sol, munda syjekti
ombrtga goq, Birag Sbrtgb qaebqb
tutasb men syjek savbttb Bolgan. Bu*
savbttar ol Balbgtardbn, denesin gaqsb
gorgagan men, olardbn, gbjmbldap
gyryvine cargezdik gasap, tirlik tartb-
sbn olsiretken. Sondbqgtan Beri kele
olar qurbp ketip, olardbn, ornbna

easqa tyrll Balbqtar pajda Bolgan.
Deeon dovirindegi salbndb — COK-
pelerdin arasbnan savbttb Balbqtar-
dan easqa Qosar ealbgtadbi%
da qgaldaqgtarb (tisteri) taBbladb. Bular
qgurgaq gerde gyretin ajvanattardbn

en Bastapgb tbrnaq aldbSb Boladb.
Osb kynt esepsiz kep qosar tbtibs-
Sol Sactuah conoid—colontiaiue tblar celdi gerlerdegi olsin— aii qur-
% Gactaab: savbtoopteriqtis. + gap qalbp turatbn kelcikterde gasaj-
db. Qosar tbnbstblardbn kep galgan

galdbgtarb sol kezdegi materiktin, celepdi ekendigine gaqgsb dolel.
Birag qurgagtagb ombrtgalb ganuvarlardou atasb qosar tbnbstb-
lar ernes. Balbqtbp kisteper dejtin Bir tugbmb Bolgan; geleezekti

.. —sygret. DeBon Balbqtarb.
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117-sygret. DeBon davlrindegi eslmdlkter (Qer tyri—Ilandcaptl



bnbsteardan ekpeii tbnbstblardbn cbquvb osb Balbgtan Bastalgan
desedi. Kisteperlerdin, syjekteri aii gatbp getpej turganda, BoOiTachb
gos ekpesi Bolgan kerinedi.

Ombravbnciagb eki qganatb suv astbnda gbjmbldavga garalgan
Bolsa, odan Beri kele Bulardan Bes qganattb (espe) ger men suvda
gyretin Balbqgtbp parainmvena gagap qbluvga Bolmajdb. DeBonda, oTb-
ravbnda qanatb Bar Balbqtardan Basqga, akul tarizdiler, selaqi degen
Balbqtar solgan; Bulardbp tugbmb osb kyngi akul men skattar bo-
ladb. ;

Deeon esimdik qaldbqgtarbnbn, BIll sbpbrasb osb kezge dejin kep
saqtalbnbp kelgen. Ol kezde (€r BELUiLI, e BIMMNCI esimdikteri— pa-
portnik tarizdiler (poportniktar, mbsbq qujrbqtar, plavindar Bolgan
117—sygret). Bui esimdikterdin, galdbgtarb kejde deBon cereierini,u,
arasbnan taralatbn tas Kernir gaBattarbn eastap gasagan.

Deeon cekpelesinde pajdalb gazBalar kep; sondbqtan qalbg Ca-
ruvacblbgbnda TUMbA Taubrb ete ylken. f£oqgarbda ajtbp kettik-
Teristik ATerikanbL, ete Baj (pensilBan) rnunaj keni, 0sb deeon da-
virinig, sistemasbnan cogadb.

Pecor munajb da osb devirdip 3aibnabiarb arasbnan cbgadb.

Oral tavlarbndagb osb deeon devirine gatatbn cekpeniu arasb-
nan temir, margans ruvdalarb kezdesedi. HOBon tav gbnbstarb da
qurbibs matarijalb eseBinde kep qoldanbladb.

DeBonda SOl kezdegi Bolgan ganar tavlardbp oserinen kontakt
BOibp ujbsbp Bitken mbs pen temir rudasb cbgatbn orbndar kep
kezdesedi.

_ Tas kemir davirinde tav gasaluv prosesteri ete Kkycti
Jafir'fe(Lk“;[_ grde_gyrgen._Oel_aonnbn Bas kezinde pajda Bolgan.
son). ertsin geosinklinalb Gertsin reeolutsiasbmn, tav

_ ~gasaluv prosesine tojgana Bolgan. Tas kemir daviri-
niy, orta kezinde Bswui

geosinklinal  Bwurbn- N _
gb qalbpbnan ezge- | =™ Hing q NeTis SHy vekai
np, Basblbop ez aldb- | = | § YA tenizi e
na BeieK tav tizeegin [E 7.5 S priijta
ornatadb; syjtip osb |-t

kyngi Agblcbn, Pran- s

soz, Germania gana

Belgia gerlerinin qa- Nain

Bbgbn BYTIP, qatear- N - .
Iandbrqbn, G e r_t sin BS/S:I;. o q;lrbnom av
tav tizBekteri eki gag- RO Sdbqtarbrbnelg“eri

Ja sozblgan (118
sygret). Gertsin tavila-
rbnbl, ete qgattb OPb-
rblgan, Basbigan qa|_ 118—sygret. Gertsin gatparlb sistemasb
dbglarbnan Beri kele _ _
Batbs, Orta Eeropada: Bretan (Pransia), Arden, (Belgia) Garts, voge-
za, CeartsBald (Germania), Bogem tavlarb taqb tagblar pajds4 Boia-
db. Bui camada Teristik Amerikedegi Alegan tavb keterile eastagan.
Cbqgbs EBropa, Azbja, Oral—Tijan—can geosinklinaldatbnan da
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gapadan taviar pajda Boladb; sonbp saldarbnan Oral tavb Chgadb.
Oral lavbibl, gg camada pajda Boinvbn Qachaz tavlarb men salbs-
tbrojanda ajtbp etkemeiz. Osb prosestip saldarbnan mugbjttar avnaq
Cbp, orbMbn ezgertip, kep kontinental taqtalarb acbibp galadb. Syj
tip ol aradan ylken ojpat acbibp, onda kel, calcbg, gojnav, tilim

lim tepiz goltbgtarb pajda Bolacfl)o.

Bunb men gaBat tas kemir (karsor) dovirinde ganar tav oreket-
teri de kycti solgan. £anar tav qusbgtarbb atmosperaga kep CO02 L -
zbnq cbgaran.

| Bizdin cerimizdegi

s B gy "]y, | tas kemirdip “Maraluv
. i n”‘A”r.;n;._:i_?-j_,*..;;?Q._:) | ENSNN ; gaqdajb temendegice
QRS | o ° g 20N ) ! =1 .! Bolgan.
N AN AT 0N gteanl Biz  goqgarbdagb
Nl NN Wi e X | ... 7] ajtblgandardan Biie-
P OGN s s~ miz, deBonnbn ajaq
; N A e kezinde Cbqgbs E3ro-

panb gaptagan teniz
suvb Birte—Birte aza-
jbp, easga depiz Bas-
seinderine  Belinedi.

Bui deeon tepizi
Birden tas kemir de*
virinip tepizine kece-
di. Mbna karta orbs
gerindegi tas kemir
dovirinip teniz ajma-
gbn kersetedi (119
sygret). Bunb (qaraj
otbrbp, ey aveii Ba-
tbsga qaraj goltbg bo-
Ibp kirip turgan MdS-
kev easseinin qgarap
etejik.

Maskev tyeindegi qoltbq gagasbnbp tolbp $atgan ar tyili tas ke-
mir esimdikteri, tas kemirli qaBattbp parainvebna ylken negiz salgan.
Bulardbp icinde sazdb slansalar men qum tastar tas kemir gasattarb
men kezektesip $atadb. Tipsin qalasbnbp (Leningirat OBblbSbnda)
tyeindegi, Moskev nasseini kemir gaBattarbntp icinde, Boksitter men
otga kyjmejtin sazdar taBbladb. Bui gerlerde Boksitterdip iaBbinvbnbl,
ezi sol vagbtta ete bstbq klimat Bolgandbgbn doleldejdi.

Maskev ajmagbnan Cbgatbn kemirler popbl tas kemir (gumus)
sorttb men sapropel BOgget sortbna gatadb. Gumustb massa men
sapropeldin, eatBaqtb $erde pajda Bolatbndbgbn »:- goqgarbdan siie-
miz. BUl rette kemirler eatpaqtb gerde gana caraibp, tepiz tyBinde
garalmajdb devge Bolraajdb; yjtkeni esimdikter tepiz tyBine tunsa,
ol gerde tas kemir pajda Boinvbna mymkin. Maskev Rasseini kemir
gaeattarbnbp ajmagbna garaganda mundagb tas kemirler keeinese
ezennip temengi $agb men deltalarbnda garalqgandbgb Bajqgaladb.
Ozennip temengi “agbnda gag—ealcbq gerlerdip Kep BoOiUvb ezen

119—sygret. SSSR cibL, Eeropalbg tas kemir davirln-
degi paleogeorapbja qgartasb.

l—qurgaq, 2—teniz, 3—%$anar tavlar.



erozia Bariabrnbl, gogarblanuvb men Bajlanbstb Boivbna mymkin.
Bui goramalga dolel Bolatbn Bir Belgi Bui kemirli qasattb sonbraq
edevir terep tepiz suvb Basbp galbp izees tas qgaeatb men eetin
gapgan.

Tas kemir davirindegi tepiz gartasbna garaganda, Moskev astbn-
dagb easseinnen tystikke qaraj, qurgagcblbgga Bejimdelgen easga
Bir tar qoltbgtbn, Barlbgb anbq kerinedi. Ol—Dones easseini. MunbLy,
geologia tarbjgb Meskev Basseininin tarbjgbnan geri ezgecelev. Mun-
da Bir geosinklinal torizdi ger gaeatbnbn kodimgidej ojbs ekendigin
keremiz. MunbL, icine blgbj tunea gbjnalbp turadb. Tek litosperanbp
yjllgen o]bs gerinip ezine gana 12000 metrge getetin galbp cekpeler
pajda Bolgan. Dones Basseinindegi karsonmnbL, temengi gorizorittarb-
nbL, Bari BIr bpgaj izees tas Boibp keledi. Bunby, Betine teselgen
e fse, kadimgi gagalbq pen materiktan pajda eolgan qaeattar; Bwui
gaeattar qum men sbslansalardan quraladb; kejde izees tas pen avbabp
kezektesip gatadb. Sonoib kezdegi ger keterilip gatparlanuv oserinen
B gerdegi gaBattar gorizontaldbgbnan gapblgan. Oral—Tijan—can
geoslnklinaldarbnan kezdesetin tas kemir cekpeleri wurbnnan uzaq
Teristik tegizden—orta Aziaga dejin sozbladb. Osb kezde, Bui gaeat-
tardon uaibuprai, gerleri, Bir sbpbra ezgeris tavbp, eki taram BOIbp,
sol kyijncc Oral tavbnbn eki ggq fanb men sozblbp gatadb. Sonda
kep gerlerinde qusbqg gbnbstarb men yzilip ketip otbradb. Bui ger-
degi kemir gorizonttarb, Meskev Basseindegidej, galbp izees tas cek-
peleri men gaBblgan.

Oral—Tijan—<can geosinklinalbnbp Qazagbstan ajmagbndagb ke-
mir cekpeleri deBon cekpelerinin Keterilip gatparlangandagb gaeat-
larbnbL, ortalbgbndagb mibib—KkKicili  gazan cupqurlardan  cbgadb.
Bui gerdegi kemir gaeattarb Burbngb teniz cekpelerinin ystinde gata-
do. Bui sbjagtb gaeattar Qaragandbeasseininde r
tas kemir orbndarb Kyvznes easseininde eoladb. Bui gerdegi tas
kemir cekpelerinin (asirese sopgb perimde garalgan) gaipb qaibndqgb
7000 metrge dejin Baradb. Temengi qaeattarb izees tastardan qurbl-
gan. Balardbn gogargb kemir jarustarb, icinde kemir gaeattarb gar,
gum tastar men slansalardan quraladb. Kemir gaeattarbnbp qalbpdb-
gb Bui arada 5000 metrdej.

Tas kemir gaeattarbnbn arasbnda, keBinese, ger eetinde Burbn
Gondean rnassipiarbnbl, sostaBbna kirgen qgalbn morender taebladb.
Tystik Amerika, Aprika, India, ABstraliada Burbngb kezde mopgilik
muzdar Bolgan; solardbp izderin qosbp garasaq, kejingi muz devirin-
degi ger Betin gaptaoian muzdardan ana muzdagtardbn ana qurlbm
kelemi artbq BOIbp cbgadb. Munb men gaBat ger keieTiniy, teristik
Belegindegi ortalbqgta, erterek kezde ete bstbq Bolgandbgbna dolel
kep, ol kezde tas kemir esimdikterinin kep cbqggandbgb tas kemir
cekpelerinde Boksltterdin taebluv, son—son bstbq kezdegi tepizder-
ge sejkes osb endikterdegi tenizderde margan uaiaiarbrbl, BOINVb,
mine Tunbly, Bari sol kezde bstbq Bolganbn bspattajdb.

Kemir cbgatbn ger gaeattarbnbp qgalbq caruvacblbgbna pajdasb
ete kep. Sondbgtan tas kemir cekpeieriniy, pajda Boinv tetelestigi
sir sbpbra tolbg tekserilgen. Bugan karson gaeattarbnda taBblatbn
esimdik pen maqulbgtar galdbgtarb kep gordem Beredi.Qogarbdaesker-






maqulbqtar savbttb eas, ne stegiosepaldarqga catadb 023—sygret).
Bulardbn icinde kej &sirevierinin wbBaib: laeirintodonttar ete zor
eolgan. Kemir gaBattarbnbn arasbnan taBblgan sirevinia Bas syjegi-
nin uzbndbgb metrge tajav Bolgan. Sonb men tas kemir davirinde
esimdik pen maqulbqtar Birte—Birte qurgagga garaj Bejlmdele

eeredi. . C .. . . : i
efjas kemir davirinin, ajbrbgca ezgeceligi Tbnav ol kezde selagbj*
don (akul Balbgtar) kep esken. Teniz maqulbqgtarbnan gaBajblar (ta-
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124—sygret. Marcan qetetes (tas
kemir daviri).

123—sygret. Lagirintodont
(tas kemir deviri).

a—qanatts Baleqten qatparis tisine

125—syeret. hibq ajaqte produktus
ugsas, tistia keldeneu kesilgeni. gigatneus (tas kOMAr asviri)

Tbl ajagtblar), bjbg ajagtblar, mar~andar (124—sygret) mcankalar™.
tiken terller erkendevde eoladb. Bulardbn izin quvalap taeuvga ?ol
Bascb qQazea eolatbiidar suvdagb bjbg ajagtblardan produktus
(125—sygret) pen spiriper (126—sygret); al later ajagtblarbnan,
(poraminperlerden) puzulin men ceagerin tugbmdarb eoladb. Puzulin
izees tastarb, gara Bijdaj deninen quralgan dese eolarlbg, kejde
tipti galbn Boibp keledi (76—sygret).

Buvbn ajagtb ombrtgasbz maqulbgtardan bul kezde ete iri erm ek«
ciler, gbngqg ajaqtar, qurt—qurtibrsqalar kep Bolgan. Ispolinnin Baqga
Ialrir’\iieri men tirileoitteri bul vagbtta Birte — Birte qurbp elyvge Bei
algan.

Tas kemir davlrinin caruvacblbg gagbnan Tanbrb orasan zor.

Onby, gaeattarbnda osb mezgllge dejin enerli kesipke pajdalanbp
kele satgan ete mol quvat kezi — kemir zapastarb Bar, ?ana Boksit».






kej Bir perieriniy pizlkalb — gaoibrapbjalbq gaqgdajlarb aldbnqgb tas
kewir devirine uqgsas Bolqgan. Bui eolgavdb sonqgb perm cekpelerinde
garalgan kemir orbndarb rastajdb. Pecer tas Kemir Basseinasb men Kuz
Bastbn gogarqgb gorizonttarb ByKii osb perm davirinde pajda Bolgan. Eni-
sei men benanbpg ortalbgbndaqb kep gerdi alatbn Tungus Bassenide osb
perm tUSbndapajda Bolgan. Bularada qbzbl tysti celdi gerdin gbnbstarb
tlpti Bolmaldb. Tungus Basseininde ajrbgca orbn aiaibn Bir narse —
onba Betine negizgi lasaiar tegilip, Betin tutas lasa d9gaBbqgb Adavbp
gatadb. f£anar tav Biiev tastarb IMEN ger Betine cbggan laBaiar tas
kemir gaBattarb men ganassa, tas kemir ezgerip (metamorpizdanbp”
grapitga ajnaladb.

127—sygret. Glo-

sopteristbn, papb- 128—sygret. Inostrantseeianbu syjegl gana onbn.
ragb (perm) tulgasbn oj men gajta tyzgen tyrl (perm).
organlzm Bolsbn, maq_ulbqb
erilep Batbs EBropacia BY-

Kii perm deviri Bojbnda, tas kemir devirinin ajagbndaqb esimdikter
men ete Bajlanbstb esimdikter erkendejdi, al Aziada Gondean materigin-
de Qondean, ne glosopteri dejtin gana esimdikter Cbgadb (127—sygret).
Bulardbn ger ystinde pajda Boinvb GondBannbn muzdanuvb men Baj-
lanbstb. Bui plora Orta Arianbpg teristigi men EBropanbg teristik ga-
gbna, odan ari Pecor men Teristik Dieina Bassinderine taman gajb-
ladb. Perm dsvirinin ekinci gartbsbndagb sagoenik pen qgblgandb
esimdikter cbgadb.

Perm devirinde emir syrgen maqulbqtarqa da ezgeris Kkire Bas-
tajdb, Bmi devirdiii Bas kezinde ete gargbndb erkendegen puzulikter
men Bas ajagtb navtilittar perm davirinin ajag kezinde qurbj Bastaj-



db, (ei LLMnbA, icinde nartulus attb  maqulbqgtar osb  kezge def'in
qurbma] kelgen). Budan seri kele qocgar rayjiz torizdi savbttblar
ammonitter cbgadb, Buviar osirese tuz davirinde aeden tolbgsbp er
kendejdi (131—sygret). Bui camada ey, acI!E)rqb triloeitter qurbjdb.

Ombrigalb maqulbgtardan perm de erkendej aastagan ganojda
men stegotsepal tasbna gatatbn qurgagta da, suvda da Birdej gasaj-
tbn maqulbgtar Bolgan.

Perm davirindegi sir tamaca narse—ol kezde sirinci ret ger eetin-
de gagap gorqgalaveb maqulbgtar pajda Bolgan. Perm devirindegi kei
men gojnaj suv cekpeieriviy, goqargb qgaBatbnbn, arasbnda cwuBar
mergelder Bolgan; olardbp
icinde, gogarbda ajtblgandaj,
au, torizdi maqulbqgtardbp kep
syjekteri taBblgan. Bulardbp
Bari gbjnalbp tdrizdiler
(teromorp) tOBbn qurajdb.
Bui aaldbqtar Gondoannan
da gana ezimizdin teristikdegi
Sugon — DBiIin avdanbndaqb
cekpelerdip arasbnan da ta-
Bblgan (tapgan propessor
Amalltskij). Perm dovi-
rindegi kevip qalgan ezen
agqarbnbu erozia ojbSb Bolgan
gumda an, torizdi kesirtkeler-
dip tas Boibp gatbp qalgan
galdbqtarbda kep taBblgan.
Permnip reptili — teremorpi-
larb ,,gbjbndb tyr* Baibp ke-

129 — sygret. Pareiarasranbg denesi, gana ledi. Olardbn Bojbnda gorga-
onbA restaeratsiasb (denesinm ojca noeajb). Javcblarqga gas eelgileri men
gatar syt emyvci maqulbqgtar-
dbg da Bir az sbpattarb Bar. Maselen: kej Birevieriniy, osirese zbjan-
db inostranseeidbn, (128 — sygret) tisteri glktelgen, osirese azuv tisi
kycti Boibp keledi. Teremozip tugbmdas maqglugtardbn arasbnda
esimdlk pen kyn keretinderde Bolgan, mbjsalb ;. olar-
dbon uzbndbgb 3 metrge getken (129—sygret).

Qogarbda ajtblgandardb qgorbta kelgende, perm davlrindegi cek-
pelerdin galbg caruvacblbgbna ylken inagsre Bar. Onbf gaeattarbn-
da—kemir, munaj, tuz, gips, kali tuzb gana temir, mbs ruvdalarb-
noy, eajlbgtarb Bar.

5. Mezozoj rawanb
(Orta emir zamanb).

Mezozoj zama- Karsor men pertnig asa ylken dijslokatsialarb me-
nbndaojb giolo- Z0Z0j zamanbnda toqgtalbp galadb da tavlar pajda Bo-
gialbq = proses- inv daviri eastaladb, Biraq sui ete uzagga sozbladb.
terinin, paipe  Mezozoj dovirinde materik pen tepizderdip konpij-

sbpatb. guvratsiasb ezgeriledi; sni sol kezdegi litosperanbn

«davilr epeirogendik qgozqalbsbnbp oserinen Bolgan. Orogenezistiu
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kej Bir areketi sezilgen Bolsa, Ol mezozojdbp orta kezinen Bastap
gana eajgaladb; al mezozojdbp ajag kezinde orogenezis prosesterl

sastaladb da, nmnnTtbwn, ezi kajnozoi zamanbndaqgb tavlar pajda Boia
sastaqan surapbl davirdip Basb Bolqgan.

Mezozoj tusbndagb cokpelerge garaganda Bui davir paleozoidan
geri azbraq vagbtga sozblgan sbjaqtb.

Mezozoj zamanb, trias degen davirden Bastaladb;

Trias. ﬂl kez ganar tavlardbp areketke kyctirek kirgen

ezi.

Perm davirindegi tenizdin gajta serpilyvine seBep Bolqan epejro-
gen gozqgalbsb trias davirinde de togqtamaqgan.

Okean ezinip suvlarbn litosperanbn terep ojpattarbna garaj tartbp
algan Sbjagtb Bolgan da, tepizdip osblaj ceginyvinen, agbrbnda trias-
ibp orta kezinde, osb kyngi SSSR dbp EBropalbg Beligi qgalpbnca
gurgaq Boibp galgan. Mine, Sieirdip cet gadgtarbiian Basga gerde,
SSSR keleminde, trias tepiz cekpeieri kezdespevi osbdan. Tek Trias
okeandagb qoltbgtardbp Llneaiarb galgan gerlerde qgana, mergel,
saz, gum izees tastardan quralgan, triastbp tajbz suv £ana laguon
cekpelerin kereraiz. Bu sbjagtb trias cekpeieri, az—azdap Qbrbmda,
Qapgazda, Kaspij tepizinip teristik pen teristik Cbgbs gagbnda (Man-
gbstav tyeeginen) kezdesedi.

*Al endi, kontinental cekpege kelsek, trias davirinde pajda Bolgan
teristik materiktip ylken kepistigin sol Bojbnca, oelde Bolatbn qum
men saz Ba3abp ketken. BUI kezderde orbs platpormasb celejtti ”“azbq
Bolgan. Ol celejtti gazbqtarda kelder men ezender kep Bolgan. Ozen-
ederi vaqgbtca gana aqgatbn Boibp, Oral tavbnbp sol kezdegi orasan
Bijik teBelerinip kep pgarba”bna sakeiip tegip otbrqgan.

Sonb men, trias daviri de, perm daviri sbjaqtb, qurgaqg “erdip
qulacbn gajgan mezgili Bolgan.

Trias davirlerindegi tepiz pavnasb, palezojga garaganda, kep ez-
geristerge  ucbrajdb. Bui kezde ammonit gana rijE Qasajtbn
ultb sdvleli marfandar KGF taraladb; Bulardbp salbp ketken rijpteri
osb kyngi Aipb men Tirol tavlarbna kerik Berip tur. Triasta ep al-
gacgb syjekti ealbqtar pajda eoladb, al qurbda da, suvda da tircilik
etetin maqulbgtardan trias davirinde stegosepaldar eolgan, Buiar da-
virdip ajaq kezinde qurgj Bastagan.

Reptijlialardan trias davirinde teromoptar qurbj Bastajdb; Bunbg
orBbna suvda eTir syryvge bpqgajlb ger Bavbliap cyryvciler pajda
Bolgan; Buiar asirese sopgb iur davirinde erkendejdi.

Trias davirinde ylken tostagan eaqgalar, krokodijldar gana ger
sBe(;tIinc?t;e gorgalap gyretin reptijlij — dinozaBbr degen maqulbqgtar

adb.

Kesertkelerdip alqb cgb tyrinen—trias davirinde syt qorektilerdip
usagtarb pajda eoladb, Buiar osb kyngi dorealb ker tbcgan nasildes
Bolsa kerek. Al endi triastbp plorasbna kelsek, Bui davirden eastap
gblgandb gana sagoenijk esimdikteri BasbT Boia eeredi.

Trias cekpesinip ekonomijka cagbnan mapbzb oNnca ernes.

Kepester Odagbnda osbndaj cekpelerdep tas tuz Ben gips KeBi-
rek ucrajdb. Basga memleketterde trias cekpelerinen kezdesetin tas
KeTII, gorgasbP, TbrbC ruvdalarb.



eriviri

CiBetsariadagb Jur tavbnbg atbnan albngan

da-

) vin eastalar aldbnda, perm men trlas davirlerine ga-

raqanda, gerdin tarbjgbnda kej BIr ezgeris Boia Bastagan:
| ekpini easensip, teniz suvb qurgaqga

avnap gajbladb (transgressia gasajdb). OBbnbg aserinen teris*
Kel, materik Beiinip—seiinip gexe materikter, aral argipelak-

gerdin gogargb eki davirdeg
tiktegi

qurgaq

teri pajda eoladb. Cbqgbs EBropa, Batbs SiBir, Orta Azialarda qurgaq
ger men tenizderdiq ornalasuvb Tbna kartada kersetilgen (130—syg-
ret). Teniz suvbnbp Basumb Gondean materigbna da calbgbn tijglzip

Gondean ajmagbn, osb ky

ojan Mozcamelk ojpatb men—eatbstbq cbci

Bu kezde ger eetinde gpib gana bgaldb ki
SSSR

mergel gana gara, nemese, AouUpbr sazdan qurblgan.

keeinese, usaq qum tas,

{
/
\
T
|
|
\
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130 sygret. Cbhqbs EBropa, Batbs SiBir, gana
Orta Aziadagb jur dovirinip kartasb.

l—qurgaq; 2—tertfz.

nde Madagaskardb Aprijkadan ajbrbp tur-
bstbq eki Beiirage BeledL
jmat ektem Boibp turadb.

izBes tas,
Bui ceKpeier
Kenester Odagbnbqg te-
ristik, orta EBropa Beie-
ginde Bbtbrapgb aral
tyrinde kezdesedi.

Jur sazdarb Maskev
OBbibSbnbn kep gerinde
Bar. Maskev tyeindegi
kezdesetin gara jur saz-
darb ogeptavir acbibp
galgan. Bulardon kej
Bir gerlerinde tasga aj-

4 nalgan galdbgtar mej-

lince ke

Jur dovirinin COKpe-
leri SSSR dip orta gana
teristik Beleginen Bas-

ga, Qapgazdan da kez-
esedi; Qapgaz gotasb-

| nba Bir stpbrasb osb jur

gaeattarbnan quralgan.
Bunb men qatar jur
cekpelerl Qbrbmda gar,
munda Qara teniz gaga-
larbndagb tavlarda Boia-
db, gana Kaspi tepizi-

nig CogoSo men teristiginen kezdesedi. Jur davmndegl teniz cekpe-

leri Sieir ajmaq

b men Teriskej Oral lavbiba etegin ala kezdesedi.

Al kontinental cekpeler Orta Azia men SiBirge taralgan.
Jur davirindegi cekpelerdin keBi—Kenester Odagbnda icinde or-

ganijka ospalar Kep, dara [oLibr
tajbz suvi
Jur davirinde tav gasajtbn

arekek de Bajgala Bastajdb.

ti bla gana sazdar Sbjagtb
teniz hineaiarb tyrinde t%Szdesedl
kycter gajtadan qozga
lavbibl, keterile Bastavb da osb kezde eolgan. Bui

aladb; Qapgaz
ezde ganar tav

Jur duvirinde organizmderdin esyvide kep ilgeri ketkenl Bajga-

ladb.



Jur davlrinde ilgeri Basbp ajbrbqca erkendegender Ba? ajaqtb
moluskeler— ammonitter, eelemnitter Boladb. Bular algac ret triasta
pajda Bolqan. Bulardbp icinde BIl sbpbra tyrleri tek jur gaeattarbn-
da gana kezdesip, keeisince, Belgili BIl gaeattarbna ne zonalarbna
telingen Boladb. Bundaj
gazBalar — getekci BOlatbn
pormalardbp icindegi ep
gagsbsb BOibp, geoloktar
ycin stratigrapianbp niagb-
re asa vyiken; yjtkeni ep
kickentaj Belcegi eseBin- &
degi zonalardb, nemese
gorijzonttardb C8b men
ajbruvga Boladb. 131—syQ-
rette kersetilgen ammonit-
terdi,u, ©zgecelikteri sol,
oiarbbl gocqar myjizdi sa-
vbtb Bir neee kameraqga
(quvbsga) Belinedi. Alllba-
gb kamerada maqgluqgtbp
Ca turgan, qalgan kame-
ralarb ava men tolgan,

ine sol avanbL, argasbn-
da ammonitter iegir astb-
nan keterilip, SUv Betinde
gyzip gyre alatbD Bolgan.
maéﬁigt)angonglgOnlean 131 —sygret. Ammonitter.
db degen edik, ol norse- 9" Gmengi kardioseras pen perispinkies oo S
lerde tesikter gar; sol tesik-
lerden ken torizdi truvpka, nemese, ,,sipon* etedi. Ammonit savbtb-
nba, erekce ezgeceligi —onbg euvbsbz|

132— sygret. Savbtbm=>u Sbrt-

gb Buvnaqg Bederi cagsb saqg- 133—sygret. Teniz tyeindegi ammonittin ojca
talbnoian ammonit (jur) gasalgan noeajb.

kamerlerdi Bir — sirinen a]blbp turatbn narselerdip Savbt qaebrqasb
men tutasgan gerinen kelip Cbgadb. Bul Buvbldbq sbziq, sbrtgb sa-



vibtbn sbpbriop alganda ammonitterdin jadrosbnan gagsb kerined!
(132—sygret).
133—sygrette  ammonitterdin teniz astbnda gyrgeni kersetilgen.
~ogarbda ajtbp ketkendej, jur dovirinde ammonitter men eirge
easga toptar da kep taralgan, olar Basb men gyretin gumsaq deneli
eelemnitter, galauac qos geloezektiler. Bulardan osb kezde tek gana
Izees saviottar gana galgan (134 —sygret). Sopagtav kelgen gumsaq
deneli Belemnitterdin Basbnda sezim
taldarb eolqgan; oiarbnbu, ucbnda sor-
goCb eolgan. Qujrbg gagbnda ko-
Nnuvs torizdi savbtb eolgan. Sygret-
ten Belemnitterdin sbrtgb savbtbn,
nemese rostann, syjeginin, Basga Bei-
cekterin de keremiz. OnbL, Yystine
munda tulgasbnbn noBajb da kerse-
tilgen. Beleranittin gumsaq denesi-
nig izi kej Bir ezgece gagdajda gana
galgan; al rostrlarb gattb Bolgandbqg-
tan osb kynge dejin ezgrrmej kel-
gen gana or tyrli porTaiarb kezde-
sedi. Bui rcstrlar qalbq avzbnda
,Cajtan savsagb" nemese ,,najzaqaj
oqb“ dep ataladb. Osb vaqgbtga dejin
134—sygret. Belemnit, soldan on,qa Bir_ sbpbra!ar—BeIemnitterdi najZ?.-
qaraj Za?vbttb (rostr), ojca noBajIZp qajdan pajda eOIqan desedl. Bir
~asalgan,, Belemnit, rostr gana Bas- esepten Bulaj devdin de panb Bar.
ga gaaqa myceleri. Kepke molimsizdev pulgurita dejtin
Bir gondik Bar. Bui Cbnbda najzaqaj-
dbnqum topbragga sogbluvbnan pajda soladb. Sondbgtan oquvcblar-
ga Tvnb ajta ketyvdl teris kermedik (135—sygret).
Paleozoj dovirinde ajreqca Tani BOlgan spiriperdter, bul davirde
qurbj Bastajdb. Biraq onbL, ormbra rijp qurajton margandar men te-
niz kirpileri erkendej Bastaganb Bajgaladb.
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135—sygret. Pulgyrit (,,najzagaj ogb*).

Mvnb men gatar jura dovirinde QEF Bavbliap ggretin ylken kesirt-
kelerdin kep taralganbn ajta ke erek. Az vaqbttbq icinde, Buiar-
dbn icinen, qurgaq gerde, tenizde, avada emir syryvge Beiimdelgen
tyrlice porTalarb pajda Boia Bastajdb. Qurgaqta ylken dinozaerlar
cvBbibp gyrgen (138 —sygret). Jura dinozaBrlarbnbn kej Birevierinig
uzbndbgb 18 metrge getken. Teqgizderde gbrtgbo —ealbq kesirtke—



igtwzaer (136—sygret), pleziozaerlar qugnap cyrgen. Bulardbp ?ag-
S skeletteri Anglijadan taBblgan. PleziozaBrdbp mojbnbnda 4t oTbli-
gasb Bar, brgaj mojbn Boibp, kesirtke eastb, krokadil tisti Bolqgan.
Sez goq, pleziozasrlar suvda cyzimpaz kelip, emirin suvda etkizgen.
Kesirtkeaip Basga Bir tyri—iqtlozaer suvda tircilik etyvge odan da
geri eptirek Boibp, ealbg pormasbna tysken. Epa agbrbnda avada uca-
tbn-ucgbc kesirtke (138—sygret) Cbggan.

136—sygret. Iqtiozaer (jur),

Bul ucatbn CLl)JS kesirtke osb kyngi qustardbg atasb ernes, TMnb
siz eealutsia gblbmbnan Bilemiz. Bular avada tircilik etyvde qus qa-
larbna ilese almaj, izsiz—tyzsiz qurbp ketken. Al nag sol jur dovi-
rinde qus citasbda garbgga cbgadb. 01 argeopterikis dejtin tupgbc
qus (137 —sygret). Munbg ap —anbq tapea- .
lab sol jur davirindegi litograp slansalarb-
nby, arasbnan taebladb.

* Jur davirindegi syt gorektiler trias dovi-
lindegidej, usag gaeajb pormbda Bolgan.

Al, esimdik dynijesinen asa kep taralbp
nuv Boibp esken gblgandb agactar men sag
palmasb. Bul kezde paleozoj davirindegi esim-
dikter Birte—eirte gojbluvga Bet aibp, gapa-
gblar jur devirindegi esimdiktip easbm tyri
Boladb.

Bular sistem men turagtb Boibp esedi
de, esimdik dynijesinip qoqgarqgb satbsbna
kecygge set algan plora Boibp taeladb
(13 ygret).

Jur cekpeleri galbg caruvacblbgbnda yl-
ken orbn aladb. Munb daleldev ycin, temen-
degi Bir sbpbra cerlerdegi, azdb —kepti tas
kemir cbgatbn gerlerdi kersetip ketyvge tuvra
keledi, olar: _CeiGBi, ijbr kyn Cb(]bS, Q?jp- 137—sygret Argeopteriks
gaz, Orta Azia taqb easga kep orbndarb. Jur @jur).
cekpelerinde ganar slansb kep (PoBoigb);

Kepester odagb ycin tunby caruvacblbg Tani ylken; yjtkeni slansb
$agsb gergilikti otbn, ari gimia enerli kesieine cijki zat. Onbp ystine
Jur sazdarbnda posporitter kep kezdesedi. Agbrbnda, otga kyjmejtin




sazdar, I|J|tograp sazdarb, qum tastar da osb jur ‘davirinde pajda

Bolqan zattar
Bor dovin | ger ine kep taralgan zattbn Biri—eor davi-
or ovn. ﬁ%léleg?ete%},zz cekpeﬁerl O%bEdaJ cekpeler, asirese

Kenester odagbnbn Eeropalbq eeliminde kep gerde ucbrajdo* Bor

davirinde qurgaq ger men teniz orbndarbnbn gajta avbsuvb edavir

kycti Bolgan. Bor davmnln ekinci gartsbnda ger ystin keremettej
teniz suvb Basgan (transgressia); bul gajblgan suv gaj gerge Bolsa
da taneasbn tastap ketken.

Transgressianbn BIr kycti Boigan gen Bizdin SSSR, munda Resej
platpormasbn teniz suvb easbp ketken; tenizdin buISbjaqtb gappaj
easuvb ger tarbjgonda sijrek soigan narse. Bor davirinin ajaq ke-
zinde, kadyvilgi ezimiz Blletin gazuv BOrb galbn plasta Boibp tungan;
osbndaj Bor plastalarb uvkrajnada, (Belogorot galasbnbn ganbnda),
Ortalbg cara topbragth oBblbsta gana Bolga ezeninin  manajbnda
(Stepan Rozen gar tasb) Basga Qgerlerde de Kep kezdesedi.
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138—sygret. Jur landcaptbsb. Dinozaerlar, ucatbn kesirtkeler, sago cana gblgandb
esimdikter.

Bor- davirdin afoaqbnda teniz suvb qgajtadan kejin serpiledi de*
endi gajtbbp qurbnb teniz suvb Basuvb azajadb.

Bor davirinin ortasb men ajaq Kezinde Alpi geosinklinaldb av-
danbnda gatpar tavliar pajda boluv prosesb kycejedi. Birag orage-
nezdin sol kezdegi( cti Bolgan gerleri Arianbn teristik—cbgbSb
men osb ordiler, Andb tavlarbnda, Basgaca ajtganda, Ulb
okean gaqasbnda eoladb.

Osb men Birge ganar tavlar da ezderinin, kycti areketin Bastajdb..
Osbndaj ganar taviardbn areketi, asirese, yndlstanda kycti eoladb:
ganar tavlardan atgan Bazalt laga 3 milion carcb kelometirdej
gerdi, galbpdbqgb 2000 metirdej gblbp Basadb.

Mezozoj davirinin Basbnda—aq Bajgala Bastagan ger BeBniy, klij-
mat pojastarb (yjekteri) BOr davirinde mylde ajgbndalbp cbojadb. £bl
mezgilderinin avbsuvb da sarman sajbn, BI—BIrinen Kerine Basgaca
BOIbp ajbrla Beredi; TUMNb sol Bor davirindegl tasgqa ainalgan plora
agactarbnbn BmwbN sagbjnalarbnan acbg Bajgavqa eoladb. Bui, Ke-



sine, Bor dovirinip ajag camasbna gatadb. Pizikalbg—gaqgrapia gaq-
dajdbp ezgeryvinip ezi Bor dovirinip pavnasbn da, plorasbn da myl-
dem ezgertip giBeredi.

Bor dovirindegi tepiz organizmderinin Basblarb pgaBal—
geriit (72— sygret) Boladb;—nu1 eordbp yski qaaatbn aibp keg gata-
db. £azatbn BorbLbr—osb gloeigerinnip usaq gaBbrcagtarbnan paj-
da Bolgan cekpeler.
Bor dovirinde efl, Keq,
eris algan maglugtar:
suit, tetyiz  kirpileri
men ez aldbna Bir alu-
van ruvdistb degen
maqluqg. Ruvdisti de-
geniraiz, Sbrtgb olpeti
sbnar margan torizdi,
molyvskilerdip Bir nar-
sege gaBbsgan porma-
5b.

Osb men gatar am-
Utonit, Belemnit dejtin kriotseras; onda—skapites.
sasb men gyretin gum-
saq deneliler gojbla Bastajdb. Bor dovirinip ajaq kezinde ammonit-
ter myldem gojblbp Bitedi. Bulardbp Bir gbzbgb: dgbrbibp Bityvge
~agbndaga nkezinde ammonitterdip keBinde gazbq qaebrcaqgtar paj-
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140—sygret. Pteranodon (Bor dovirl).

Fla_ldll?oladb da, paga gaqgdaj tavbp aibp, paga turmbsqga eejimdele Bas-
ajdb.

Bor dovirinip Bas kezinde reptili arasbnan Bir nece gaga tyrler
pajda Boladb. Moselen, sol kczde pteranodon degen ucatbn ojdik ke-
sirtkeler Fajda Boladb (140—sygret). Alajda, reptililerdip eTiri Ba-
Jandb Bolmajdb, qurbp, gogalbp ketedi.

Bor dovirinip ajaq kezinde kliraat ezgerip qatapdajdb; qanbnbp



temperaturasb Bir galbpta Bolmajtbn reptililerge bul gagaajsbz tijedi.
Sonb men Bor dovirinin ajagbnda eurbngb mezozojdan galgan zor
kesertkeler tnen Basga maglugtar qurbp, olardbn ornbna syt qorek-
tiler men qustar pajda Boia Bastajdb.

Bor davirindegi qustar gwtgbc an sbjagtb tisti Boibp, syt dorektt
aJvandarb—uUsaq dorBalblar men tujaqtb gana gbrtgbc apdardbn
Bvelgi atasb cbgadb.

Syjtip, Bor In mezozoj zamanbnda dovren syrgen maglugtar-
dbp zavalga ucbragan kezi eoladb. Reptili tyrlerinin gojbluvb Kkilij-
mattbn ezgeryvinen BolLlanbn anbq Bileraiz; Birag, teniz maglugtarb-
MbLl ne seeepti gbrblbp galgandbgbn tolbg Eilyv gbjbn.

Bor davirinde esimdik (plora) dynijesi de kep ezgeriske wcbla-
gan. Davirdin eas kezindegi esimdikter jur davirlnin esimdikterine
KeBirek ugsajdb da, gogarojb Bor davirine keigende, gyldi (gasbrbn
urbgth) esimdikter Basbm Boibp Cbgadb. Emen, BYyK, Yyjenki, terek

shjagtb gapbragtb agactar men bstbq gagta esetin palma, magnulij,
latan sbg)aqtb esimc(ﬂkter pajda Boladb. Olardbn icﬁ]de CbBbIM—Cir-
e] argblb tozandanatbn gyldi esimdikter de Bar.

Bor davirlerindegi cekpelerdin ekonomijkalbq Tanbrb ete zor.
Bor davirindegi cekpelerden gazbp alatbn pajdalb kenderdin keBirek
taralgan tyrleri: gonbr kemir (Sieir, Qbjbr Cbqgbs elkesinde), munaj
(ETbBi , posporijt, gogbr temir tasb, Bor, qurlbsga ketetin gagsb gum
tasb tt

6. Kajnozoj zamanb.

&0 Kajnozoj, NemMese neozoj z«ag‘an, b degenlmizdin qga-
!’_ﬁ'pb b zagca magbnasb emirdin mezgili degen sez.

Bui—Barlbg geologija zamandarbnbn en sopgb gana osb kynge de-
Jin sozblbp kele gatgan deviri. Bui zamanda paida Bolgan tunea
gbnbstardbn galbgdbgbna, sol gbnbstardbn, pajda Boinvbna ketken
vagbttbn camasbna garaganda, kajnozoj zamanb aldbngb mezozoj-
dan colaq Boibp cbgadb; yjtsede, BuvnNbMn ozi BIr nece mylijen Api
Bog)b sozblgan. £aua ratannbn tenlzderi men materigi Birte—Birte
asl kyngi picinine tysip, organijzm dynijesi osb kyngi pormasbna
elgen.

Aldbngb jur men Bor devirinde kerine Bastagan tav gasaluv
prosestarb kajnozojda eurbngbdan da ekpindirek Boiabb. Bui sb-
jaqtb gergyzine tegis 9aseretken quBblbs geologi-
alb( Alpi tav revolutsijasb dep atajdb

£er gaebgb mezozojdbn ajaq kezinde aq keremet BOibp parsia
Bastajdb, Osbnbn osert men eurbngb ojdik Gondean materigi agb-
rbnda Aprilka, Madagasgar, AraBija, Yyndistan, Tystik Amerijka,
Aestralija materiktarbna Beiinip ketken.

Teristik materik -Teristlk Amerijka, Greniandija, ABrazija materik*
terine Belingen.

Mezozoj'lagb ger gaBbgbUbn nui1 sbjagtb agblavb, Birte—Birte
osb kyngi ger men suvdbn ornalasuvbna negiz saladb.

Kajnozoj zamanb eki devirge Belinedi. Birinci eski, nemese, yc-
tik devir, ekinci gana, nemese torttik devir. Zctik davir degen at,
Burbngb kezde ger tarbjgbn yc Bellmge Beiip eseptegen, Burbpgb



geologija vagbtbnbn eseptevinen qalgan. 01 kezde Biriik, ekilik, yc-
tik ciavir dep Belgen; wunby ey sopgbsb kajnozoj zamanbna gat-
gan. Beri kele kajnozoj rawanbnbl icinen terttik davirde giktelgen.
Osb kyngi geologija iliminde bul ekevi toptbg maganadan cbgbp,
sijstema maqganasbna kKecken. Yctik sijstema ez icinen ekKki sijsteme-
ge Belinedi: Ote eski cekpe, nemese Lapa cekKpe, nemese
neogen (,,Geoqronologija* kestesine qara).

Terttik sijstema eki Belimcege eelinedi, temengi, nemese muzdb,

gogargb, nemese osb kyngi.
Yctik davirdip cekpeleri SSSR keleminde BIlr Ibpbla
gerden kezdesedi, olarda kontinental tumjalarb da
tepiz tunBalarb da Bdl. Mbsalb: qurama gbnbstar, gaebrcaqtar, qum
tastar, qumdar, izees tastar gana mergelder Boladb. Qer gbrtbsbnda-
gb yctik gaeattbn [alld garblgan gerlerin magma gbnbsb BlleV tas-
tarb kesip gatadb. Munda gas eppuz gbnstardan KeBinese eazlattan
quralgan qgaeattar ucbrajdb.

Yctik davir cekpeieriniy Kepester odagbnda en kep taralgan
gerleii: Ukraina, Qbrbm, PoBoigb, Qapgaz, Kospij sbrtbndagb elke.
Bui cekpeler Oral tavbnbp cbqgbs etegi, sisir, Qazagbstannbp teris-
tigi Men Batbs gagbnda galpaq soisp ger eetine cbgbp gatadb.

Paleogen davirinde Tetis okeanb tartbla eastajdb. Sol davirde tav
pajda boiluv prosesteri areketke kelip, pana tavlar keteriledi; algacgb
geologija zamanbnan Bastalgan tav tizeegi yzdiksiz qurala Beredi.
Munb Alpi tav reBolutsijasb dejdi. Bui geologijalbq  reeolutsija,
asirese yctik davirdip ekinci gartbsbnda gattb kycine enedi. Bui re-
Boluvtsija osb kyngi Alpi, Pirenej, Atlas, Apeniniy, Qarpan, Balgan,
Qbrbm, Qapgaz odan sri Gimalaj, Pamir, tagb Basga tavliar Cbgadb.
Bui tavlar eski alpi geosinklinalonbp uhanbn cba gblbp kekke ke-
terip giBeredi. Osb kyngi Ortalbqg tepiz, Qara tepiz, Kospij tepizi
Tetis Okeanbnbg galgan gurnaqgtarb. Paleogen davirinde—aq yctik te-
pizderinip kej Bir uvcaskileri, maselen Orta Azija (Pergana) Okean-
nan dacbq eassejin Boibp galgan sonbp saldarbnan osb kyngi Qara
teniz, Kospij tenizi sbjagtblarga kykitti suv tegi gbjnalgan. Akade-
mik Argangelskijdip zerttev gortbndbsbna qaraganda, »u1 queblbs
neogen kezinde, asirese osb kyngi Qapgaz tavbnbp teristik gana
tystik—cbqgbs epairinig urbna Bojbnda kesirek Bolgan sbjaqtb. Bui
dortbndbnb yctik davir tepizderi men osb kyni Kaspij, Qara tepiz
innBaiarbnbp ugsastbgb bspattajdb, Bui osb gerlerde munaj Bajlb-
gbnbp pajda Boinvbna qolajlb gagdaj tuvgbzgan. Pergana men
Qapgazdagb munaj Bajlbgtarb osb yctik davirdip gaeattarbnan ga-
na kezdesedi.

O easta Qara tepiz Ben Kaspij tutas ylken sir Bassejin edi; bu-
lar Ortalbq tepizinen BBIEK eolatbn; Bertin Kele Buiar Birine—asiri tar
ezekce men galgasgan; al yctik davirdip ajagbnda Qara tepizden
Kaspij tepizi Beiinip ketedi.

Bui kezde Ortalbg tepizi men qgosblbp turgan Egej tepizin Qara
tepizden Beiip turgan tav elkesi temen cegedi. Ortalbg tepizinip
suvb Qara tepizge qujbladb, syjtip Qara tepizdip suvbn accblandb-
rep, gogarb Keteredi; mine sondbgtan Qara tepizge qujatbn ezen-
derden limandar pajda Boladb.

yctik davi.



Teristik gana Tystik Anerijkada I/l Okeandb Bojlap sozblsp

?atO—s gan Andb gana Kordelier tavlarb osb yctik dovirde pajda Bolgan
ret).

dow rdegl tizBek tavlar arasbnda ganar tavlar az ernes.

Blzdln Kenes odagbndagb Qapgazdbp Qazeegi men EiBrmsb sbjaqtb

Condarb eligidej sengen ganar tavliar. £anar tavdbn, izderi Amerij-

kada kep; munda eppuzia gbnbstarb galbn lasa anatl:arb gerdi ga-

Ai, yctik dovirdegi organijzim dynijesine Kkelsek, gaeajb tepiz
maglugtarbnbn, icinde numpte mete kep taragan.
ajaqtb—nummulijttar yctik davirde tepiz eetin gaptap ketken, son-

paleogen cekpeieriniy, Barlog gaeattarb, tyri moneta (tenge—
tenge) sbjagtb Boibp, galpaq gaBbrcagtardan quralgan (75—sygret).

Yctik tenizinde margandar da kep ercigen; olar qgalasbn Tetis
okearnbrbn tyBine saigan, sonbnan Tetistiu, tyei men Birge keterilip,
Alpi tavbnbn Basbna Chbgbp galgan.

Plastinka geleezeKti men ajagtblardan nummulijttar sbjag-
thlardon, Tagbre ylken; suiar yctik dovirdegi cekpelerdin ep algac-
gb porTaiarb BOIbP sanaladb. Ycinci dovir egi plastinka geleezek-
tiler men garbn ajagtblardbn osb kyngiden kep ajbrmasb goag.

Paleogen doviri Bastalgannan ag, ganb Bir oaibpib temperatu-
rada turatbn earlbq syt qorektiler Birte—Birte ger eetine taraladbi
Beri kele klijmat gaqdajbna Bejimdelip, az vaqbttbn icinde tyrlice
pormalar pajda Boiacib. Bulardan (men
andardbn odepki tyrleri cbgadb. Yctik dovirdegi syt qgorektilerdin
galdbqgtarbna qarap, solardbo, osb kynglpormaqga dejin Birte—Birte
ezgergenin Bajgavga Boladb, moselen, osb kyngi gblgbnbn atasb
yctik devir cekpelerinin ar qgaeattarbnda qgalaj ezgergenin tekserip
O Basta gblgblar, Bes Bacajlb, ylkendigi tylkidej ( ) Qgana
gajvan eolganbn Jkoremiz, onan kejin ezgere kele gyjrikke Bltken
galgbz Bacajlb, kycti, sbmeattb in ag,—kedimgi gblgb eolganbn ke-
remiz. Tap osb Sbjagtandbrbp, osb kyngi pilderdirt, de getilyv golb
tekserilgen. Pildin argb atasb cagbn deneli, tisteri gaeajb Budbr,
azuvb (eivnasb) tolbp getilmegen kickene Bolgan. Osbdan sjdik qos
aznvlb iri mastodont cbggan. Osb kyngi pilder osbdan cbggan vo-
larga kerek. Algacgb gbrtgbc (tbrnaqgtb) ajuvannan syt qgorektilerdin
songb gogargb toBb— pbggan. Bugan yctik dovirdegi
majmbldar gatadb. Osb majmbldan Barbp, adam cbggan. Adaranbn
Belgileri tek Terttik devirde gana ucbrajdb.

Yctik dovirdin esimdik dynijesinde, Bykilde] gaBbg urbqgtb esim-
dikter devren syredi. Munda gapbragtb agactarda kep Bolgan. Sonb
men yctik davirdii; esimdigi gazirgi elpetine kelinkirejdi. Paleogen
tusbndagb EBropanbn klimatb gblbgandbgtan palma, platan, mag-
nolij esimdikteri esedi. Neogennin ajaq kezinde Bizdin gerde de,
EBropanbn Basga gerlerinde de klijmat Birte—Birte suvbtbp, osb kyn-
degisine gagbndajdb. Tropijk gana Suptropijk esimdikter tek on tys-
tikte gana galgan. Al, EBropanbn ortalogb men teristik endikterin-
de salgbn tysken kezde gapbragbn tastajtbn gajbn, emen, terek,
klen, yjenki tagb Basqgalar sbjagtb gblbda gapbrag gajbp, suvbqgta
tastap turatbn agactbn osb kyngi tyrleri esken.



nda,

davirdin qgaBattarbnan Cbqgadb. y!

ryctik davirdin ekonomijkalbg mManbz

pesinde pajdalb gazealar mejiince kep. Munda asirese
yctik davirdegi tepiz gaqalarbnda pajda soigan margansb ruvda-

Jlarbn kezdestiremiz (Ukraina, Qapqgaz). ] ]
jlyctik davirdin gaBattarbnan munajdby ep Baj

Kepes tyeegi (Ba-

kuv) Tystik Qapgaz, Kercin Pergana,

Kamcatka tagb Basga gerlerindegi munaj orbndarb sol

yctik davirdin kell men gojnav suv (lagun) cekpelerinde qonbr

kemir men kesek tuz kendeti kezdesedi.

Bui davirden galgan qum, qumtas, lzees tastar saluv gumbsbna

ketetin gagsb materijaldar. En agbr ajagb, eski gblgandb agactar-
dbon gatgan Baiavbrbnan garalatbn gantar da osb yctik davirdin cek-

pel.rinen gana taebladb. »

_ : Bizdin Odagtbn Evropalbg Beliginin tystigi men or-
Terttik asvir. talbgbnda vTopalribl easqa gagbndagb kylli gerdin
daneektastar men tolgan qgbzbl, nNe

141—sygret. Qoparbndb éepaBek tastb sazdar.

gonbr sazdardbn galbn gaBattarb gatadb. Al osb sazdbn ystinde, kej

egerde onbn astbnda, gbjbrcbg, malta tas aralas qum gatadb. Bui

gqumdagtardbn gaeatb kep gerlerde gbjsbg Boibp keledi. Bui cekpe-
lerdin Bari torttik sijstemasbnbn muzdaqtb seiiTine gatadb.. Bular-
dbn Betinde ne tigilej gavbp gatgan gaeat Boladb, ne ezen, kel,
calcbg, torp cekpeleri, gel quvbp akelgen maj topbraq Sbhjagtb ga«
a,adan Bolgan cekpeler gatadb. Muz easgan kezden eergi gerde paj«



da Bolgan cekpeier terttik dovirdip sopgb kezindegi gapa, osb kyn-
gi cekpeler Boibp esepteledi. Sonb men terttik davir cekpeleri osb kyngi
materik ystindegi kontinental gol men pajda Bolgan cekpeier Bo*
ladb. Cbnbnda da osblaj Boluvqa t|jIS yjtkenl munda tepizden tu*
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142—sygret. Daladagb qoparbndb den,Bek tastar.

Nnbp qalgan gbnbstar
sijrek kezde-edi. Sola}
Bolatbn genide Bar. Ne-
ge desepiz, terttik da-
virdip Bastaloianbna BIr
niece cyz Tbu ag [Abl-
dar ett)llZ bul eki qarada
tenizder avbsa gojgan
gog.

Osb kyngi cekpeler
gaj gerden eolsa da
kezdesedi; Buviar, erte-
rektegi pajda Bolqan
goelogljalbq ogaBattar*
dbp eetin gavbp gatadb.

Terttik davirde tav garaluv protsesteri orca kep Bolgan goq. Tek
epeirogen gozgalbsbnbp aserinen azdap, suv Bir ese gajblbp, BIr ese

serpilip gajta gajtbp turgan.
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143—sygret. Evropaga muzdaqtbqg taraluv kartasb.

Osb kyngi teniz gagalarbndagb terrastar (Tlrua.erler)b % paqb
n

sezimizdi tolbg daleldejdi. Terttik davirdegi tepiz ajmagtar

kyngiden gjbrmadb ete. az.

p osb



Muz Basuv mezgilinde pajda Bolgan qgaeattardb teksere kelgen--
de, ondagb qoparbndb depBek lastb sazdar qgaeat BoOibp gatpajdb;;
gana tas BOibp gatbp qgalgan tepiz galdbqgtarb da eolmajdb; Biraq
depBek tas pen tolb BOladb (deneek tastardbp usaqtarb kecege te-
sevge ustaladb 141— sygret)) Qoparbndb depBek tastar granit, gnejs
tagb Basga tav gbnbstarbnan quraladb; bul Bizdip Kepester odaqgb-
rNbpP EBropa gagbnda, keBinese terepdev gerlerde gatadb; OIlbpP ys--
tinde sopqgqb kezdip gapgan qaeattb topwaqtarb gatadb. Biraq Pin-
landia peri tup— tuvra osb tav gbnbstarbnan quralgan. Ajta ketetip

BIr sez— depBek tastar keeinese Plnlandia men Skandinavga gaqgqbn-
dagan sajbn kep kezdese Beredi.

Bulaj Boluvdbp seseBi—yctik dovirdin ajaq kezinde Bizdip otanb-
mbzdb gana EBropa men (143—sygret) Teristik Alllerikanb Basbp et-
ken mongi muzdar, Pijnlondia men Skandinav tavlarbnan bgbsbp,
golbndagb tavdbp corneal tastarbn, nemese easga tyrli tav Abnbs-
tarbn ilestire ketken gana olardb gol genekej yjkep—qajrap otbr-

ﬂank kejde ol tastardbp Betin cbT—Clhtbribq cbjmajlap sbzbp (cram).,
etken.

- - - - - D s L TR E a

144—sygret. Morendi landcaptb. Qijek worennbg gal cattarb.

Bul sbjagtb ger ystin muz Basuv sol kezde kllmattbp ezgeryvi-
neu Bolgan.

EBropanb tort ret, Kepester odagbp yc ret muz Basgan. Bul
morenderdip sanbnan eelgili. Morender Birinip ystine Biri gatadb,
onbsbn olardbp arasbnda morensiz gol men pajda Bolgan tyrli ga—
Battar Beiip turadb.

Muz dovirinde Bizdip gerimizdip Betin osb kyngi Grenlandia sb-
jagtb, galbp muz pavbp gatgan.

Esepke garaganda, Bizdip gerimizdip Betin gapgan sol kezdegi
muzdbp qalbpdbqgb kej gerlerde eki Kkliometr, ne odanda qgalbpbrag
Bolgan boluv kerek.

Morender Birinip ystine Biri mingesip gatadb. Sr morennip ara-
sbn aralbq vagbttardagb kel, calcbq, gel cekpeleri giktep Belip ga-
tadb. Bugan garaganda muzdar, klimat gblbngan sajbn erip, tystik:
etegi teristikke qgaraj ceginip ketip otbrgan. Muzdan arcblgan ger--
lerde kejde kel, kejde calcbqg, kejde tipti dala, cel Boibp, kejde ga-



gajtadan easbp otbrgan. _ _ _
Syjtip, muz gerdip Betin BIir ese Basbp, BIT
seceginip, araibq acbqg dovir men kezektesip

"Otbrg an. Morennip
BeK tas qgumdarb gatadb.

Catls garaj ol qum-
dardb gogarqgb dopeek tas-
| tb, tomengi 6euBeKk tastb
qumdar dep ataladb. Sol
qumdardbn arasbnan teris-
kej tav abpbBbMbLP da, ger-
gilikti tav dqbnbsbnbp da
goparbndb depBek tastarb
men malta tastarbn kez-
destiryvge eoladb.

Bulardan Basqga qgbjbr-
Cbqtb, gbjbrcbgsbz qumdar

145—sygret. Mamont. da eoladb. Bulardbp car-

kez gaBattblbgb men dop-

BeK tastb qumdardagb sbjagtb gbjbrcaq tastb gaeatcalarb muzdbp

astbnan erip Cbggan Suv agbnbnbp ete qattb Bolgandbqgbn kerse-

ted. Munda] qumdardb Biz gogarbdan  Bilemiz,  Bulardb

zatidr (pImioglatsial) qumdarb dejdi. Muzdag davirlnip ekinci gartb-

Sonda muzdaqtbp aMbrna orasan kep nmyj topbragtar yijilip galgan.

Muibn seBeBi: klimattbp qurojag kezderinde sol pluBioglatsial qum-
Garbnbl, kycti suvbrbndbga ucblavbnan BOlarga kerek.

Bui muzdar ger B&-
tine Berik tapea salbp [
ketken, eurbngb muz '
astbnda gatgan gerler-
dip Bedeni erekce: bi-
o[ muz cekpeierinen
guralgan, ajnalasb tol-
gan qoparbndb deneek
tastb tavib Boibp kele-
d (‘44—sygret). EKkKi
adbrdbp ortasbndagb

algapta cagbndav kel- | o emae o A0F SRR
mr rTEn Cakbqtar bo- f _“’-‘::‘;_in._'" # :‘: Ry 7 3 By A ._‘ 'I 32 21 :_ B A ! ' \_4 _..i; i ‘*"‘j
ladb. Mundaj gerlerdip .

Betin morendl landb- 146 Cyndes tumsbq.

"‘captb dejdi.

MUz davirinde tepizderdip Kelimide, picinide Bir bopblia ezgergen,
maselen: tutas gatgan Teristik gana Baltbbq tepizderi vagbtca tujbg
tuccb suvlb eassejin Boibp galgan. Munb (ansella maluskesinlp atb
men) ansella Bassejni df-p atajdb. Al, AQ tepiz adavir transgressla ga-

,,,,,,,, T L | Kaspij
edavir trangressia gasajdb.
Muzdaq davirinip cekpelerinip mi



tyrli galdbqgtarb taBbladb. Bui gaeattan pil, mamont (145—sygret).
iIn gyndes myjizdi tumsbq (146—sygret), abiub, djdik Buwb, eski za-
Tannby, egizderi tagb Basga muz tegeregin meken gblgan aju-
vandardbq Syjekteri kezdesedi.

Bui aralardan sol muz daviri men muz aralbq davirdin kezindfc*
gasagan eskizamandaqb adatndardbt
I'IbLI, orbnb taBbladb. Osb qaldbqtarqa garap, adam argb yctik davir-

% adam eejneles TaiTbi atasbnan qgajaj esip, erkendegen coib

gtalbp otbr.

Terttik davir cekpeierinig pajdalb gazealarb Tenaiar: kirpic, qunm~
ra gasalatbn saz, qurblbs pen cbnb gasavga ustalatbn qum, deneek.
8 afbrcaq tas, Bulardbq ystine izeesti tup, torp, keldi, calcbgtb ru-

7. ver tarbjgbnbi) acsolut uzaqtbqb.

Geologianbn gblbm gatarbna gosblganbna gyz aq abi BolLLb; BU
ete gas gblbm. Birag osb az eTiriniy Icinde gerdin, etken eTirin
gajta tygendev geninde orasan iri taBbstarga qolb getip otbr.

Biraq, sonav tarbjgbj prosesterdin Boia kelgen mez-
salbstbrmalb ?lllnm ganca ekendigin taBqu?enmde goldagb Bi-
J o ronologia. Im soncalbq maqtav ketermej

Geologia UbibTb 0sb kezde ger gaeattarbnbn salbs-
tbrmalb (otnasitl) gasbn Biiyv adisine toibqg getildi. Birag, ger daeat.
tarbDbn aBsalut gasbn, jagnbj sol qaeattar pajda Boia Bastagannan
Beri ganca api etkendigin, ekinci sez Ben ajtganda, ger gattb gaBbgb
tarbjgbnbn cuv Basbnan osb kezge dejingi aesalut uzagtbgbn Biiyv-
diq galpb adisi ali gete tbjanaqtalgan goqb

Geologia tarbjgtarbna Beiyv prinsiptar nbc’( ezi organika dyni-
jasbnbqg erkendev kezenderine syjengen. Al, ol kezepderdiq ar gajsbsb
ganca gbldan ekendigi ali aantalmaqan narse.

Osb kezdegi geoloktardbp gajta tygendedik dep otbrgan <ar
men_ orbL, Betindegi organika dynljesinin, damuv kartinasb, kylli
tarbjgbj—geologia prosesterinip kemeldenyvi ycin orasan Kkep
vagqbt kerek ekendigin ajgbn kersetip otbr.

or BIr geologialbg davirlerdegi cekpelerdlp galbpdbgbna, qala
eerdi, ol kezde Bolgan tav gbnbstarbnbp ezgerip Burbinvbna garagan-
da, ger eTiriniy, erterek zamanb songb zamandarga garaganda uzagb-
raqg Bolgandbgb Bajgaladb. Eg az sozblgan zaman qazirgi kajnozoj
zamanb; orta mezozoj zamanb Budan uzagbrag sozblgan; al eski
paleozoj zamanb mezozojdanda uzagbraqga sozbloian.

Al endi argej men ezozojga kelsek, eulardbn sozbluvb, gogarb-
da ajtblgan zamandardbn, Barin qosbp sanaganda da, olardbp Bori-
nen aide nece ret uzag Bolgandbgb Bajgaladb. Mini, unibib—XKicili
bgtbjmaldbgbn icke alganda, geologia tarbjgbnbp osb kyngi Beiinyv
prinsiBbha garap, Bil 03bMb gana ajta aiaTbr.

Degen men geologialbq abi eseBin aBsalut

bridneqtav'’ KAATCE anbc1tavqa gblbm tyrli gagbnan tygel odis

goldanbp keledi. Sol edisterdin Sastb eastblarbn ker-
setip etejik. ©zen apanb apdarlarbndagb erozia prosesterinin aesa-
luttik uzaqgtbgbn taeuv edisi, Amerikadagb Eri keli men Ontazio



ILuiia gosatbn Niagar ezeninin kyrkirevigl tuvrasbnda qoldanblgan
(147—sygret). Onda suv tt>m eijikten qulap, Niagar kyrkireviglniq
ernevin qulatbp Birt™—sirte kejin cegindirgen. Niagar kyrkirevigi
pajda BOigannan Beri garaj eriniy, ~arbn qulatbp 11 kilometr kejin ce-
mgingen.

Niagar cbibra 0,3 metr kejin ceginedi eken. Sonb men 11 kilo-
metrdej ger kejin ceginyvi ycin, orta esep pen 38 mbqdaj abi Ke-
rek Boladb.

ABsalut eseptev adisin negizge ala otbrbp, tunBalar-
Tuedardon  dbu ganca vagbtta pajda Boiuanbna syjenip, odan
pajda Bolojan  dj geri galpbragq qorbtuidb Cbgaruvga Boladb. Mase-

i) len, osb adis pen Qbtajdagb qalbp Mej topbraqtbn

] ganca vagatta ojanbn BiiTeK Bolgan. Maj topb-

raq gasajtbn tozan gaeatb Mykden qalasbnbqg inanajbndagb eski

paicaiarbinbg munan 2000 cbi Barbl  kemilgen tamdarbnbn ystin,
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147—sygret. Niagar kyrkirevigi.

galbpdbgb 2 metrdej gblbp gapgan. Mine osbgan garaganda, toza
gaeatbubg BIr n‘etrde' qaqudbqb, Bl TbLI] Qolda Qbjnalatbnb Ba|l-
galadb. Sonb men Ql:)ta; ajmagandagb galbndbgb 200 metrdej maj
topbrag gaeattarbnbn uwb ycin 200,000 $bldaj vagbt kerek BO*
ladb. Bui songb esep cam™ men albngan esep, songb eajgaviarga
garaganda, mgj topbragtardbg gasaluv $bldamdbgb adavir ezgeril-
gen.

Munb men gatar, muz davirindegi kel cekpelerinde (jaralgan
Jaspa sazdar* arcgalb eseptelinetin adisti de kersete ketyvge Boladb.

Geolik de—Geer aj men Basqa zerttevcilerdin tekseryvine qa-
raganda, BIr sbdbrgb guga Qgaeattb qum men sazdan quralgan, taspa
gaeattbn ezi Bir cblda pajda eolatbnb kerinedl. OnbL, qura gaeatb






Cer qattb aasbw,bnbuwbv Barlbg mineraldardb radioaktipti dep sa-
llayga negiz Bsar. Birag gogargb ajtbloian avbr elementter solardbp
icinde erekce radioaktiptblbg pen oqcav cbuyubp turadb.

Uran men toridip surbinve ete gaj Boladb. Al, sir gbdbruv ajna-
luvdbp notigesinde olardan gacanda qorgasbn men guz tsrizdl geli
pajda Boladb. Sondbqtan, icinde wurans sar mineral (ne tav AbnNbbb)
ne qurlbm eski Bolsa, onby aqbrqgb taraluv produktbsb, jagnbj qOr-
gasbnb SO qurilbm kep Boladb.

Sondbgtan, wvranb Bar wineraMbg gasbn ajbruv  ycin  ajrbqgca
,,gorgasbti gcitbnasb* degendi, jagnbj gorgasbn men wurannbp gatb-
nasbn izdep tavbp aladb. Bui ekeviniy gatbnasb ne qurlbm kep BOi-
sa, mineral so qurlbm kari BoLlanb. mrannbp BuUrbibp, qorgasbnnbp
pajda Boinvb geologianbp erekce Bir eejne qronometri (vagbt elcevi)

Boladb. < ;o

Teren ger astbnan taBblgan urandb mineraldar argblb osb odis
Bojbnca sol gerdegi tav gbnbabnbp gasbn Barbnca dol taBUvga bo-
ladb, jaqnbj geplogianbp aesaluttbg pabi sanagbn ajbruvga Bo-

ladb.
©zinen—ezi tysinikti, mineraldardbp radio aktiBtblbqg taraluvbna

syjengen aesalut gronologiasbnbp odisi, gogarqb atalgan mineral-
dardbp taza kyjindegi taBblgan tav gbnbstarbna gana qgoldanuvqga
garajdb. Mundajlar magmadan cbqgan gbnbstar Boladb.

Radioaktip odisinip notijgesi gaipb alganda geologialbg proses-
terdip tetelestigi men orajlas keledi. Sondbqgtan, apsalut gbi sanagb-
nbp Bui odisi, easga odisterden geri, camasb, senimdirek Bolarga
kerek. ' "(

Temende Biz kickene qgana keste keltirip otbormbz. Bui kestede
radioaktipti taraluv odisi men eseptelgen kej Bir geologialbg dovir-
dil uzagtbgb kersetilgen.

Geologialbg dovirler fastarb
(Wbl api ese-
Bi men
Muzdag daviri..........ccccceeiiiiiiiiiiiiieneee, 960)
yetik  (PHOSEN. ..o 1560
(MIOSEN) e 6100
g(_)qarqb BeiiLl Karson (tas kemir daviri) 137.000
Ilu r--: ........................................................ , 242.000
Temengl KEeTBT .iiiiiiiiieneeeieeennes 600.000

gerdip paipb gasb Bir nece miliarttagan pgbblar men sbnaladb.

8. Tarbqgbj geologia prosesterinip negizgi seBepteri tuvralb
topcblavlar (gipotezder).

Tav gasaluv- Geologia ger gadb gaebgbnbp udajb gozgalbp tura-

dou tunojbc tbndbgbn kumansbz doleldejtin kep paktiler gbTa-
teonasb. db, osb paktblardbp argasbnda, ger tarbjgbnbp qgaj

i : hbsagta, tepizder men materiktar qgacande

ta?naid™vbls® A4® dAd] Bedeyi &™er2eil> Yiken tavib OBblbs-

IbT ol paktblardbp galaj Boblbn senenin de tysindiryvi kerekl’son-
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dbqgtan qgblbiti eriniy aldbna osbndaj iri queblbstardbu seBepteriie
zerttevdi de gojqgan. , LLL

Osb kitaptb eastamastan Burbn Kkirispede ajtganbmbzdaj, XIX
gasbrdbn easbnda tav gbnbstanmbn qgajdan pajda 1 Boinvb tuvralb
Bolkarister (ganar tav teoriasbn quvattajtbndar) men neptunlster
(quBblbstbu B3l de suv kycinen Boladb dejtinder) degen eKi
agbmnbn kyresi Bolganbn ajtbp ketkemiz. Tav gbnbstarbnbq
gajdan parainven tysindiryvde, Buni eki agbmnbn gajsbsb Bolsa dag
gerdin Bederin ezgertetin seBepterdin paipb tysinigin gana ajtadb.
fanar tavdbn gasaluvb tuvralb XVIl— gasbrdaqb Italians Steno de-
gen Kisinin quvattagan topcblavbnca, tav gasaluv prosestarb, ger ga-~
Bbgbnbp plastarbn sbqgbp, keteretin ganar tavdbn Kkycterine Bajla-
nbstb, Bblajca ajtganda, lasanbg tbgsbruvbna, suv men gazdbqg bu-
vbna Bajlanbstb Bolgan.

Neptunizm teoriasbnbp neglzin salgan geolok Berner dejtin Kklsi
gerdln Bederin gasav tuvrasbnda denizdin kKyci kKep, gatbnasadb; ger
Bederin Burbp, tyzip otbratbn osb tenizderdir; kyci degen. Neptunis-
tar, ganar tav quBblbsbn tek tosbnnan anda—sanda g9gana Boladb
dep ojlajdb. £anar tavdbn qusuvb carasbnan cbguvbn gerdin astbn-
dagb kykirt ne tas kemirdin, ez Betine panwmnvenan Boladb dejdi.

Bulkonistar men neptunistar tar kelemindegi zerttevine bos Oj
men gana gorbtbndb gasagan. Al, Bertin kele geologia kep paktor-
lardb gbjnadb, sondbqgtan olardbp ajtbp gyrgenderi kodege aspaj to-
Ibg genilis taptb.

(gerdin icki qurblbs (ektonika negizgi) seBepteri tuvrasbnda ke-
jingi topcblavlar ger ystindegi tyrliee geologia prosestarbn KOBIrek
tekserdi. £er ystindegi prosestardb cbn gblbm poib men tekseryv
peni Lajel degen kisinin, epeegi cbggannan Bergi gerde gana eas-
taladb; Bmi Bulkanistarga da, neptunistarqga da qgattb soqgb eerdi,
onb men qgatar KmBieniy geologia da apattar Boladb degen dy«
nije gyzinin qalaj paraibp, topan BuvbnbL dger gyzin qalaj BaBWVb
tuvralb Ingildin tysindiryvine gaqbn teoriasbna da soqgb Berdi.

Alajda tav gasaluvb gana tarbjgbj geologia prosestarbnbp meqa-
nikesi tuvralb, gaj teorianb alsanda, Bykii ger gyzinin emirin earlbq
gagbnan durbstap tysindiretin daregege getken goq. Bulardbn Bari-
de ger gyzinin emirinen geke ne Bir nece qguBblbstarbn gana ustap
aibp, osb arqblb sol ezderinin Cbgargan teoriasbna sbjmajtbn, SO-
nav Kep geologia prosestarbnbp Barin tar teoriasb men tysindirem
dejdi.

Geologia prosestarbnbn meganizmbn tutas tysindiryvdi arraan
gbla cbqgqgan topcblavdbn icinen, kyni kece keptin keuiiine gonganb
sbquv, ne kontraksion topcblavb eolgan. Birag Bmni kynde
bu da garamsbzdanbp Baradb.

Tavdbn qurblbsSbn teksergende, tav gasagan kycter-
din gorizontal (Bolmasa tanginsial) Bagbttbeolbp
keletinin BilgenBiz.

Bugan, kontraksion teoriasbn gagsb teksergen Ziustin ezimiz-
ge eelgili, teoriasb dolel Boladb. Onby ajtuvbnca, tav gotasb qurb-
IbSbnbg eki gaqgb Bir simmetrialb Boibp kelmejdi.

(“er gaBbgbnbn qatparlarbn Pransia gurtbnan cbggan Doere

Sbojbluv top-
cbiavb.



nipn Pavro degen qalbmdar eksperement pen korsetemin uepqgat-
parlanuvdbp madelin gasagan. Bular tagirijee istev ycin gorizontal
catgan saz aaallarbnbp paketin algan. Onb tangensial Kkyci men
canbnan sbgbp qgbsgan. Sonda algi sazdbp qgaeatbnda ger gaebqgb-
-MbL, gatparbna ote uqcas, qatparlar pajda eolgan. Tav gbnbstarbn
ozgeriske tysiretin dinamometamorpizim BOjbnca da, tav gbnbsta-
IbMbn gaeattarb Byjirinen osbndaj gattb gbsbladb degen. Tangensial
kyci men eolatbn gatparlardbp gasaluvbn kontroksion iopcbkiavbn
gaqtajtbndar, ger jadrosbnbp sbquvbnan (kontrakslasbnan) dep tysin-

dIfGeolog Gejm, dejtin kisi ger ystindegi Alpi men Jur tavlarb
pajda Boinvb ycin gerdip kolemi qganca gbsgaruv kerek eken dep
sonb eseptegen. Jur tavlarb pajda boluv ycin Qerdig gancalbg qbs-
qaruvbna Gejm mbnadaj cama korsetedi, mbsalnosb tavlardbp gat-
pariarbn gajtadan gajsa, qa2|rg| tav turgan gerdip eni 5 km sozblar
edi, al Alpi tavlarb pajda Boinvb ycin Burbngb gerdip Eeti 120 km
Sojbrblgan dejdi. :5

Osbdan kelip, Alpi men Jur tavlaibn gasav ycin gerdip radiusb-
'MbL, ganca gbsqgargandbgbn eseptevge eoladb. Sonda gerdip radi-
us eseei, 57 km gbsqgaratbn kerinedi, Bblajca ajtganda Bwui ger ra-
=/LLrbnbp 9°/0 ne Barasar keledi.

Konaaksia teoriasbn gaqgtajtbndar, ger jadrosbnbp qgbsgarbluvbn
Bblaj tysindiredi: ger ezinip gblblbgbn guldbzdar arasbndagb kepis-
tikke taratadb, sonbp saldarbnan ger Birte—eirte suvbjdb. Sondbqg-
tan radiusb gbsgaradb desedi. Biraqg, Bugan kej Birevler Birte—sirte
gerdip suvbvbnan onbp kolemi mundaj kop gbsgarmajdb dep qgarsb
turadb. Munbp ezine de kontraksia iopcbiavbn qgoldavcblar qgarsb
cbgadb, gerdip aboibinvbrna taqb Basqa seeepter korsetedi. Bui se-
Bepterdip Biri—ganar tavlardbp qusqanbnan kop gazdar men suvdbp
BUvb cbgadb. Osblarda gerdip Sbgbluvbna seeep—dejdi.

Al, ger koleminip tarbluvbna keltiretin olardbp tagb Bir doleli Bar.
OnbSb: ger Betindegi tepiz suvb tolgbp tasbp turadb. 01 tasuvdan
gerdip ajnaluvb easepdejdi. Mine gerdip kolemi osbdan da tarbladb
dejdi. Alajda, tepiz buvbrnbp nege tasbjtbpdbgbn Biz Bilemiz. Mose-
len, kyn men a gerdegi suvdb da, ger astbndagb magmalb massa-
nb da ozine tartadb. Tepizdip tolbgbp tasuvb osbdan eoladb. KyP
men ajdbp ozine tartuvbnan tepiz suvbnbp tasgbn massasb eatbsqga
garaj agadb; Birag Bmi agbs gerdip kyn tovliktegi gyrisinen kejin
gilbp gojadb. Bui tasgbn suv massasb men gerdip galgan massasb-
nbp arasbnan gagalbs tuvbp, gerdip ajnaluvbn udajb eosepdetip otb-
radb (Qorg Dareinnip teoriasb), Oabnbp saldarbnap sentrdip teppe
kyci azajadb da, ozimizge Belgili, gerdip ellipsoid pormasb eargan
sajbQ car pormasbna kele Beredi. Budan gerdip Sbrtgb jadrosb azajadb.

ege desepiz, Bir massanbp car pormasbpdagbsbnan ellipsoit por-
masb men ajnaluvbndagb eeti ylken eoladb.

KyHi geotektonika prosestarbn tek tartuv kycinlp oseri-
nen ger gaebqbPbp eelsensiz tysyvine tepev, easqa mamentterdi,

~aBbolb M™n Ger *clnip qimizimin eske almaj, garadaj

p, arbluvga telyv tektonlka prosestarbnbp cbn kyrdellgin gaj-
ag a bp gmergendik Boladb. Sondbqtan geoioktar topcblav prose-



sfcnbn kep poibag aca otbrbp, gogargb sbjagtb orajsbz topcblavdbn
ceginen arb asuvga tbrbstb. Osbndaj talap pen 1912—pabib Begener
cbgtp ezinin topcblavbn usbndb. Onby topcblavb kantinental mas-
e6isiniy, gorizontal gana Bertikal galpb men avbsuvb tuvralb.
_ Begenerdin ajtuvbnca, materik pen Mugbjt ajmaqgbn-
Eﬁogceb"}g'\r/%':‘ dagb ger gaebgbnbn sastaBb men qurblbsb ar tyrli
' Bolatbn sbjaqtb. 01 iopcbhiavbnbag Nnegizine o6bnb al-
gan. Syjtip gerdin ar punkitindegi gerdin tartuv kycin teksergende,
Basgaga qgaraganda suvdbn tbgbzdbgb az Bolgan men, Mugbjt aj-
Taoiblibg tartuvb materikten kern emestigi ajgbndalgan. Osbgan qarap
Begener materikti quragan massaga qaraqanda, Muqbjt tyBinde
gatgan ger gattb qaBbgbn quragan materik massasb avbrbraqg Boiar-
ga kerek dep qortbndb gasajdb.

Magmalb tav gbnbstarbn teksere kelgende Ttbnanb keremiz. Icin-
de 6Ro/0 ten keBirek kremin totbgb Bar, maselen mencikti salmaqgb
2,5 ke ten gbcqgbl tav gbnbstarb dejtin tav gbnbstarb icinde 50°/0 ten
kemirek kretneroTtb Bar, mencikti salmagb 3 Bolojan gaBBro, Bazalt
sbjaqtb negizgi gbnbstarqga garaganda 9devir genilirek eoladb dejdi.
Bulardan da Basqa icinde kremin gbcgblb 450/0 ten kern pgane temir
men Basga avbl metaldarga Baj odan da avbrbraq, asire negizgi Abnba-
tar Bar.

Begenerdin ojbnca, mugbjttbn ultanb Bazalttan turadb; al mate-
rik keninese granit pen sol granittbn euzbndb zattarbnan turadb
dejdi. Bulaj degendegi onbn Kkeltiretin daleli: ezinin ojlaganbndaj
mugbttardbn tyBi avbl temirge Baj gbnbstardan quralgandbqgtan, mu-
gbjt eetindegi magnit dalasbnbn tartomb materik Betindegi tartbm-
nan kyctirek Boladb ooian dalel osb dejdi. Begenerdin ez ojbnca
Bugan tagb Bir dalel: ger silkinyv toigbnbnbn earlbq gerge Birdej
taralmavb; yjtkeni ger silkinyv calbgbnbn ulb mugbjt astbnda gattb
taraluvb qurgaqtarb eazalttb gbnbsga taraluvb men tolbg dal kele-
di dejdi.

Begenerdin ajtuvbnca, avbl gane genii magmalardbn algacgb ta-
raluvb mundaj Bolmaqgan. Negizgi magmalar avbrbraq eolgandbqtan
gbcgbl, genii magmalardbn astbna tysKen.

Begenerdin ajtuvbnca, terendegen sajbn mencikti salmaq keeeje
Bertek; oqgan Kkeltiretin daleli: ot gqusqan ocaqtbn gogargb gagbnan
gbcgbl lava cbgadb: ol terenirek gerden cbggan lavalar negizgi gana
?aire negizgi avbl lavalar Boladb dejdi.

Biz goqarbdan Bilemiz, gimia gagbnan qgaraganda negizgi gbnbs-
tardan quralgan ger qgattb gaBbgbnbn pgaBbn— (silitsia— kremnia,
Magma degen sezderden gbsgartblbp albngan) dep atajdb; al qbcqgbl
genilirek gbnbstardan quralgan gerdin pgaBbn—sial (silitsia pgane alu-
minia degen sezden qgbsqgartblbp albngan) dep atajdb.

/M1 endi mugbjt astbndagb materikte pgeapii sial asqa tysip, avbr
diTanbpg galanactanbp galuv seseBl ne?

Bugan Begener Bblaj gavap Beredi. £er tarfcjgbnbn algacqb ke-
zinde sial ger Betin guga gaBbqg Boibp gapqgan: onbpg ystinde tungbc
mugbjt suvb gatgan. Al sima sol sialdbn astbnda ealgbgan kyjde
Bolgan. Aj men kynniy, tartuv aserinen simanbn Balgbgan massasbn-
da tolquv pajda Boibp, sialdbn guga gaBbgbn parbp Betke Cbgadb.






garaj bgbsgan. A1 1908—pgbib odanda arb qaraj 1,4' ilgeri eatbsqga
taman Qblgbgan. Syjtlp orta esep pen qaraganda SaBin aralb, Bege*
nerdip ojbnca, Evropadan pgbibna 11 albstajtbn sbjaqtb. Alajda,
ajta ketyv kerek, EBropa men Amerika arasbnbn tyrli kezdegi endi-
gin salbstbrganda ATerikanbg EBropadan soncalbq albstap Bara $at-
gandbqgb Bajgalmajdb.

Begenerdip ajtuvbnca, Pongej me”ozoj davirine dejin Beiinse]
kelgen; olaj Bolsa, India men Atlant OkeanbnbL, ystinen Bir ylken
gondvan materigb sozblbp ~attb devge Bolmajdb, gana ey apat qur-
gaqg verier osb kyngi okean depgejinip astbiia tysip ketti devge de
kelmejdi.

Begenerdip pikirince materik
orgactarbDbU gorizontal BoO’brnca
gozgaluvb men qatar, qalgbp
$yrgen magmanbp icinde goqga-
rbib tomendi qgozgalbsb eolgan.
Mundaj epejregence Bertikalb
gozgaluv,materik massanbp avbli-
lanbp ne genildenyvinen Boladb.
Mbsalb Materikterdip ysiindegl
$atgan qgalbp muz materik mas-
sasbn ystinen Basbp, magmanbn
icine garaj Batuvbna mymkin; ol
materiktagb ygindi gbnbstardbp

tepizge tasblbp ketyvinen saltap- 149  sygret. Begenerdin ajtuvbnca
sbp goqgarb keterilyvge mymkin. Pangejdin Beiyvi.
Gidrostatika tepdestiginip BWIbi- 1. Bastapgb EBrazbja BeiiTi. 2. Bastapgb AprN

gandbgbnan materik ‘massasb (e seliv ST sastandb, Amenke solirl
magmaga Batbp, Cbqgbp turadb. stralia BeiiTi.

£ane sol massa Burbngb tepdes-

tik qgalpbn saqtavga tbrbsadb. (izostazia teorbjasb). Begener
tepiz suvbnbp materikti Bir ese easbp, Bir ese dqgajtbp turuvbnbp
seBeBi osbdan dejdi.

Bui teoria aqblga qonbmdb Bolganb, men gerdip geologialbqg ta-
rbjgbndagb teorialardbp Barlbgb Birdej bul teorianbp ajtgan $erinen
Cbga Bermejdi. Bui teoria men Burblilwb geologija davirindegi Kkli-
mattbp ?ane tepizaerdegi gajuvandardbp $er ystine galaj taraluvbn
tysindiryvge Bolmajdb taojb bul teoriaga keneejtin Bir paktb: Pirenej
tyeegindegi Paleozoj qatparlb tavlarb men Sagara Celinip uctbqgb
Amerikadan taeblmajdb. Onbp Ber ~aqbnda, Bui teoria pangej BUIb-
Ibp, dara orqgactar Boibp bdbravb mezozoj zamanbnan Bastaldb dese,
onbp nege naq sol kezde Bastalganbna tolbg dalel keltire almajdb.

Ep ajagbnda Begener topcblavb sial massasbnbp sirinip ystine
Biri yjilgeninen Pangej gasaldb degennip ezi de tolbg doleldenBejdi.

Qur ocejin garadaj turbp Boia Beredi dejtin Kantraksjon topcbla-
vblia gqaraganda, Begenerdip topcblavb ?er qgattb gaebqgbnbp tekto*
nikaib damuv kansepsjasbn sez $0q, edavir kepirek tysindiredi. Bi-
raq, sondagb kyndede, tTunbp icinde tbjanaqgsbz cerleri tolbp ?atbr.
Begenerdip topcblavb kylli—geologialb ?er tarbjgbnbp uzag emirin.
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<Jegi ger gattb gaebgbnbp nece aluvan gozgalbSbn Belgili albnqgap
sgema men ceckisl keledi. Aqgbr ajagbnda Begenerdip topcblavb ger
earbndagb eealutslanbp nece aluvan kyrdeli gimizmnbp iri Tagbrbnmn
eske almajdb Al bul gimizm ger carbnbg damuvb golbnda orasan
iri gbzmet atgaradb.
Doolb tonch- Qimlalbg oserdip ete mapbzdb Bolatbndbgbn Dgoli
go lI)aVBpC topcblavb acqan. Qogarbda Biz ger gattb gqaebgbnbp
' radioaktip elementterinip Burbinvbnan cbqgarbp, ger
carbnbg oTiri ete uzaqg BOladb degen qoitbndb men tanbsqganBbz;;
al endl Dgoli topcblavb Bojbnca ajtganda, bul prosester ger gattb
gaBbgbtibn gsne sonbp tektonikasbn eelgilejtin queblbstarbnda gan-
daj orbn aladb.

£er gattb gaBbgbDbp qurblbsbn teksere kelip, Dgoli, ByKii geo-
logia tarbjgb Bojbnda ger eetine eeigili merzimde dyrkin dyr
kin kep Bazalt lavaebnbp massasb tegilip otbrgan dejdi. Mundaj
Bazalt pen gaptalgan gerler Indiadagb Dekan vystirti Teristik Arne-
rikada, KoiunTtsi ezininip Bassejini tagb—taqgb sondaj gerlerde bo-
ladb.

fer paBbubnbg tektonikasbn kersetetln ezgece ezgeceligi dep
Dgolidbp ajtatbnb Tbnav: tavlardbp keBi okeannbg gagalarbnda Bo-
ladb; meselen, Ulb okeandb gan—gaqgbnan Birdej tav qorcap turadb.
Glmalaj men Indogbtaj tavlarb da Indbja okeanb men Bajlanbstb;
mundaj mbjsaldar tagb tolbp gatbr.

Osb gagdajlardbn sarin Bir gelige saluv ycin, Dgoli, Begenerdin
materiktar qbcgbl tav gbnbstarbnan quralgan genii massa, ol okean
tyeinde gatqan negizgi sozblmalb avbl Buzalt magmasbnbp ystinde
galgbp gyredi degenin negizge aladb. Materik massasbnda da Bazalt
teseginde de radloaktiptik buzuluv notijgesinde gerdip icine yzdiksiz
udajb gblblbg gbjnala eeredi. 9sirese gblblbgtb az giBeretin materik-
tardbp ystinde gblblbg kep Boladb. Osb gbjblgan gblblbgtbp oserl-
nen Bazalt massasb ealgbj eastajdb. yjtkeni ol, granit pen qgbcqbl
gbnbstarga garaganda, opaj Balgbjdb. Osb Balquvdan eazalttbp ke-
lemi, mbsalb, 120/°esedi, o6bnba saldarbnan Bazalt gerdip eetine kep
Boibp tegile Bastajdb.

BiraQ Tnb men Birge okean tyBindegi eazalttbp da temengi
gagb eulgbjdb, Sondbqgtan Bazalt gbrtbSb guga'radb. Bui ger carbnbg
sozblmalblbgbn arttbradb: syjtip a men kynnip tartuvbnan ger qgattb
gaBbgbnbn astbnda magma tasbp tegilip, gajtbp turadb.

Aspandagb garbg denenip tartuvbnan Batbsqa qgaraj tasqbndap
ergen kycti tolgbn men Birge, ger astbndagb erip Balgbgan Bazalt
massasb da agbrbndap bqgbsa Beredi. Tepiz suvbnbp gaBattarbnda
Bolatbn koneeksianbp oserinen gblblbgtbp Beriiyvi materiktip ystinen
Keri okean suvbnda gbldambrag Boladb. Tepiz suvbndagb gbibibgibp
Bblaj opaj avdarblbp turuvbnan tepiz nkanenbp astbndagb Balgbgan
massa tez suvbjdb. Osbdan massanbp suvuv Beieni (siklb) eastaladb;
bul ger carbnbg sozblmalbgbn azajtadb. Al ol Beiea, gacan Bazalt
gattb qaBbgb Burbngb galbpdbgbna getkence sozbla. Beredi.

Burbngb galbpdbgbna getken sop, qajtadan gblblbg gbjnaluv
doviri eastaladb; sodan geologia Beiepi qajtadan eastaladb. Qoqgarb-
da ajtblgandaj Balgbtgan kezde Bazalt kepejedi, tbgbzdbqgb azajadb,,



Sondbqtan Bazalt Balgbgan vaqgbtta materik massalarbnbn ga] ealgbj-
tbndarb Bazalt icine kKewiiip, okeannbLl dengeji keteriledi. Osb davir-
de, teniz tyBindegi gugalangan Bazalt qattb gaBbqgb ijeledi; geosin-
kilinal pajda eoladb, ol gerge teniz Salbndblarb gbjnaladb.

Al Bazalt tesegi suvbj eastaganda, materiktin orgactarb qalgbp
yske Cbgbp, okeannby kemerinen gogarb keteriledi. Bul kezde as-
tbngb Balgbgan massa suvbp gbjbrbladb; sondbqgtan sbrtgb Bazalt
gattb gaBbgbnbn Biirbngb davirdegi kenigen galpb ete ken BoOibp
galbp, icindegi massa olgb Boibp galadb. Sondbqtan okeannby tyBin-
degi geosinklinal oeblbstarbnda qatparlar pajda Boladb. Bui MmMa-
terik orqgactarbnbn sozblmalb cetin Barbp qgattb gbsa Bastajdb. Cege—
tin gbnbstardan tav pajda Bolganda, BUlardbn icine materiktin, pgeuii
granit magmasb Kkiredi. Syjtip genii massip pajda eoladb; bul ezinin
mencikti salmaqgbnbn genildiginen Bazalt magmasbnbn icinde qgat-
parib tav pgbnb3iarb Boibp qalobp gyredi. S>jtip, Dgolidbn ojlavbnca
dislokatsia Byjir sbgbmnan (okeannby Bazalt ultanb temen tysyvden)
solatbn kerinedi. Al, gatpardbn tav Boibp keterlyvi tenizdegi gat-
parib genii massanbn gidrostatika tendestigi BOjbnca qalgbp cbquvb-
nan eoladb—dejdi.

Dgoli topcblavb tektonika prosestarbna, sez goq, gana tysinik
seredi; bul ganalbg—qger carbna Kiretin zattardbn radioaktiptik BUTIb-
luvb eoladb. Sonb men bul topcblav gerdin yzdiksiz suvuvbn kepg
maqganada tysinedi. Yjtsede, Dgoli, maselenin cecyvin genildetemin
dep, paipb ger carbnby, onbl, icinde ger qaBbgbnbn Birte—Birte ez-
geriletin tyrli kycti prosestarbna sbpar gaq qarajdb, maselenin ©z-
geriletin tyjinin dialektikaga gatpajtbn sgema men cecedi.

Sonb men, tarbjgbj geologia prosestarbnbn seeepterin taeuv goibn-
da, gblbm aii kynge dejin gerdin gasaluv prosesterinin kyllisin Bir-
dej tygeldep gamtbj algan gog. Sondbqtan geologia gblbmbm>n al-
dbnda aii kynge asqar eeldej Boibp turgan mindet Bar. 01 mindet:
gogarbda ajtgan eolgavlardbn Barin nagbz gblmbj taldavqga salbp, ger
carbnbl, tutas emiri men damuv zandblbgbn tygel gamtbgan anbq
ken gblmbj qortbndbdan olardbn ar gajsbsbnbn orbndarbn tavbp qoja
Bilyv. Bui mindetti ete dialektikalb materijalistik adis pen garuvlan-
gan keptin Birlese istegen gntb3bnbn gana qolbnan keledi. TaBb]-
gattb adamga Bagbndbruv ycin, garatblbstb cbn naqgtb taldav negi-
zinde Burbngb Boia kelgen kylli gbjsbnsbz pikirlerdi kersetip kyrdeli
prosesti tbm gajdaqtatbp, gana uybybl tartuvcblarga garsb kyres acuv
kerek. Mundaj maseleni cecyv satsbjalbstik gcgam qgblbmbnbn gana
golbnan kelyvge mymkindik molbragq.

9. Geologia kartalarb men propildarb.

K . Geologia kartasb kodimgi ger Bederinin kartasb, onbir Betinde

ta* tyrlice geologia prosestarbnan pajda Bolatbn zattardbn, qalaj

taraganb, olardbn. galaj gatgandbgb, tagb geologianb qgartaga tyslrgendegl Bir nece
Basga molimerter kersetiledi.

Tyrlice geologia sestamdarb keringen eerier, ger gyzi Boibp qaebldagan selgili
«lrag tys pen eojalgan. Mbsalb, kawsr sistemash kylgln tys peD, tas kewir sistema-
sb sur tys pen, Bor sistemasb gasbl tys pen Bojaladb, tagb tagblar

Bir—sirine tysi gagbn uqcastav kelgen Bojavlardbn, monisi catastbrmav ycin,
geologia tuDBalar ez aldbna Basqga Bir qarbpter men Belgilengen. rnbaaib: Kernsr
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sistemasb—CM degen qarbp pen, siluz—S garpb men deBon D garpb men Belgilen-»
gen. Bui Belgilerdin ger gyzilik monisi Bar.

Birag este boluv kerek, gerdln Betinde magarra gbnbstarb, Burbngb kristal
slansalb tagb Basqa avdandarda “bnbstardbn gacan garalganbn anbqg taqgajbndavqa
mymkindik Bolmajdb; sondbqgtan olardb Belgill petrograpia prinsipteri men ajbradb
jagbnbj tav pgbnbaiarbnbg attarb gana Kkersetilip, gasb kersetilmejdi.

Qerdin qujgasb, muzdag davirindegi cekpeier men qazbrgb topbraqgtarb, Burbn-
qb pajda Bolgan”™ gbnbstardb gasbrbp kersetpej turadb; sondbgtan mundaj gerdiq
Betindegi tasbmaldar qartada Belgileneejdi. Mundaj gana terttik davirdlq MMineaiarbli
kereetetin derBes easqaca Bir karta Boladb.

Bui kitapta Kenester odagbnbn, EBropa men azla gagbnbn geologia kartasb
kersetilgen (150—151—sygrettegi kartalarb). Bui kartalar ete pgeuii, sgema men Kker-
setilgen, gana Bojav men Belgilejtin kelisilgen Belgilerdin orbnb tyrll sbzbqgtar men
kersetilgen. Masctaptbn kickentajlbgbnan, Bizdin kartada, tek geologia sistemasbnbn
gana laraluvb kersetilgen.

©zinen ezi Belgili, geologia kartasbnda qaj gerdi alsaqda, sol orbndagb evL kep
taragan tunealardbngoqgargbsb gana kersetilgen.

Geoloaia Eger geologia kartasb tyrli geologialbg zattardbn ger Betine
hTOmiTh qalaj cbgbp taraganbn kersetse, al propil ger gaBbgbndagb cek-
P P * pelerdin Belgili Bir sbZbqg pen eertikal kesilgen qgalpbn kersetedi.
Mbsalga, geologia kartasbnan, ezimlzge seigiti, Kenester odagbnbn EBropa seiigirc;

aibp, onbn Pinlandiadan Bastap Azop tenizine dejin
oj men tilip kerejik (152 — sygret). Bui aradgqgb ar
Oblbl BALCDO (SAZ, tyrli geologia sistemalarbna gatatbn gerdin gaBattarb
geologia kartasbnda qgandaj Belgi men Be]gilense,,
bul arada da sondaj Belgi men Belgilengen. Sonb
men Pinlandbjada Azop .tepiziniu gagasbnda ger
Betine cbqgbp gatatbn granitter, Burbngb tyrli Klris-
taldb tav gbnbstarb Maskev avdandarbnda ger astb-
na teren tysip al Kyriski galasbm>n manajbnda gaj-
tadan ger Betine gagbndajdb. Bizdin eldin Barlbq
gerindegi Biz kerip otbrgan ojbs gerlerdin Barinin
astbnda tunea gbnbstarbnbn qaBattarb gatadb; bul
gaeattar ar tyrli geologia do—
KONGEMIRATTAR _ virlerinde pajda eolgan; yijt-
7- SRS S keni sol vagbttarda Kenester
odagbnbn gerin teniz easbp-
ketip, sol ojbstarga teniz
Inneaiarb otbrbp qalgan. Bu-
lardan easqa, Tunbn Barin A.
ystinen galbn muz, gana to—
pbrag qgaBattarb Basbp gatadb.
Bular Bykii propil Bojb men -
etetin ginicke golag pen Bei—
gileDgen.

Este boluv kerek, Biz
garap Cbqggan propildrn Ber- =
tikal masctaBb gorizontal mac-
taBbnan ana qurlbm artbq,..
bul odeji qgaeattastbn qgalbn-
dbgb men qulasbnbn anbqtap
korsetyv ycin istelgen.

153—sygret. Geologia 154—sygret. Kern. En ajagbnda ,,kolonka"

kolonkasb. degennin (153 eygret) gasa-

luvb tuvralb ajtajbqg; TnnbAa.

ezi, Sol gerdegi ger gaBbgbnbn golag pormasb men Bertikal tilin_genin kersetedi.

Olardbn,gasaluv qurblbsbna qarap sol orbndagb ger icinin Qalg quralganbn, ne
plastalardbn qaeattasbp turatbn genii sgemasbn keryvge eoladb.

Mundaj kalonkaqaqgaz Betine Bbrbibp, gerdin gaBattarb Burbnnan kelisilig
B elgiler men kersetiledi. Biraq ,,kejde, koionkanbpg ezi etken tav gpnbBiarbnbg ezin
de kalonka gasajdb. £er icinin galaj qurblganbn tanbsuv ycin koionkans Burgblav
kerek eoladb. Sonda ici quvbs aspap tav gbnbaiarbnby, icinen ,kern*, Bagana BUI—
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gblap cbqgaradb (154—sygret). Burgb tesiglhen—skeaginadan osb Baqgananb albp
‘Cbggan sou, anbq kolonka gasavqga Boladb, ornbn, tav gbnbstarb kersetiledl, zerttev
ycin tav gbnbstarbnan ylgiler albnadb.

Osb gogargbda ajtgannan, togirijBe gyzinde geologia kartasbnbn, propildbn gana
kolonkalardbu gancalbg zor Tanbrb earlbgbn tysinyv onca gbjbn Bolmas, geologtbp
tnundaj tajga tan,Ba Basqandaj etip SbZbp, kestelep algan gumbstarb maselent tyrll
gagbnan tygel cecip eeredi. yjtkeni bu! gbzbmetten ger iclnin, qurblbsb, ondagb tav
<gbnbstarbnbu qalaj gatganb gana pajdalb qazbp alatbn—kernir, munaj, metal, qurblbs -
ga kerek material taojb easgalardbu qgalaj taralganb anbqg kerinedi.

Belgilengen orbnda garatblbstbn kyci men, eolmasa adam Baia3bnby, ez kycl
men gerdin. Beti kep galanactaneagan Bolsa, ger icinln qurblbsbn tek Burgblap gana
silyvge Boladb. Burgblavdbn, sajazb da, tereni de eoladb; gana geologia zerttevin-

..(degidej, keBineae qol men, Burgblanadb, BoOiTa3da macijne men adejlep gasaga*
'Burgb stanogi men Burgblanadb.
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