


V. ·N. VERXOVSKIJ 
(Jertsen albndaOJb pedag6gijka Jjnstijtuvtbnbn, professorb 

X I :J ~M . l J .A 
- ·-

-
-0 RT ALA V,_ MEKTEPTIN ,7-KLAS,bNA 
AR~AL.:..Ol _A'N OQUV· QURALb 

• ORbSCANbN 6··BASbLUVbNAN -~VDARbtDb 

Orbscastm RSFSR. Oq~v- Qalbq Komij~sari)atb, avdarmai6~ 
QazaOjiJstan (')quv Qa'lq Komijssari7atb__· 6ekitken. 

• . 



1' 

. sez BASb · 

Bui dquv quralbn ' <;azarda avtorlar BK(B)P Ortalbq · Kemljtetinln sastaVhG: 
\'ana orta mektep wvralb qa vlbshna syjenlp sljstemalan01an <;alpb . ailjm sery.v-

g e tbt'bStb . .-Kltap <;az~v01a 
/ 
V. A. ·c;egai.ova-1 Ja. P: Orlovskaja I <;ana .xyvdo~

nljk Jyv. D. Skaldljn qathnastb. Kitap oqbtuvcbnhri '<;ol aascbl\>O[b - men · klas~ 
lasoratorijalarda t;ii;rljBege neg!zdej oquv01a arnal01an. Kltaptbn negl;zgl minde
ti oquvcblardbn klass-lasoratorijada al01an Bilimderin noOJ.ajtuv soluv kerek. 
, J;.aBoratorijqli!Tb .<;OIO)a onca qojblmaO[flll rftektepterdin, de qolbnan· lteletlndei 
sir az lasoratorlja <;ttrnbstarbn lstev <;ajb .kltapta ,qbsqaca <;azbldb. _ -

Teorljalr,q materijaldll ca101anda avtorlar c\.ogmatcblbqtan BOjbn avlaq sals·p. 
,' negizgl zandar men tyslnlkterge aldbn ala tbjanaq ,Beryvge tbrbslb. 

· Materljald;1r oqqvcblardbil. nilrmlniri, slrtlndep dambp, eris . a)uvhna lajhqta 
nbp qurbldb. Teorijalbq materijaldar laaoratoriJ'a <;umbSb men <;ana endids pen 
lbO[hZ .Bajlanbstbrbldb. B.iraq, endli:fske BaOJ.bildorblO[an i;oq. ·· 

· · ·Bui matenjal'dar i;aratblbstaO[b BOlbp <;atqim pro,isestl'f~i, oquvcblardbn, ma-
. terijalistik metod . p~n tysiilyvine kemek eted~. Kej kezderde ·oqbtuv ls! zertte:v · 

ddislnln, neglzine qurhluvb mymkln, ·onda]' vaqhttarda materljaldb ezgertlp, SOO[an 
lajbqlap ornalastbl\UV ker"k. Kltap icindegl sura.vlar eki tyrli: Biri sez arasbnda 
keletln suravlar; Bular 'oquvcolardon. m;isefege terel'.I qarap, i;ete tekseryvlne ar
nal01an (kej ·kezderde ;ideji qbjbq suravlar Berildl). ~ Eklrtcl ·t.yrl, ;ir Bir paragrai> 
pen taravlardbn, ajaO[bnda keletl lt" suravF r; Bular aldaOJ.b etken sasaqtardb qajta-
lap pbS bqtay01a· arnal01an. · · . . . · 

SuravJardan .Basqa kitap icinde esep Cb0J.aruv01a, f~irmuvlalar ~azbp ten,dlktev 
•l'Jurav01a <;atlbU[UV ycln 1:i"ir qatar esepter Berllgen i;ana olar men qatar ,air nece 
esepter t;ic;'rijse retinde Berilell. _. - · 

Bui kitaptbn, Besinci Basblunnda BUfbilOJ.h sJjfrlarona, teksteilnde <;ana_sot
si jalistik qurb]bS <;ajbndaO[b m;JIJjnetterge · Blf qatar usaq ezgerls, <;enciev.!er 
kirglzlldi. · . · · 

· Pr0fessox: V. ,VerxovskiJi.~ 
I;cn~gr~d, 1937- ~&!&. ·'. 
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1. ZATTAR <;AN\ OLARD_hl\l eznERISTER_I 

BizdiQ . _teniregimizdi qorcap ~- tu.r01an ' ndrsel~rdin qaj qajsiosb 
Bolsa da <)f tyrli , zattardan 4ur~lqan. Zatta; dejtinirpiz: t_einiF; 
chnh, aqac; sµv, qant -sbjaqthlar. :xijrnija OJ.hlhmi:, za t:tardb zerftev 
-inen qatar, olardbn, e z g e (i ~ .t _e. r.i n de tekseredi. Sondhqtan·, 
xijmijanh zertep pqbqanda Bir-inci toqtali,'p etetin .rndselemiz :zat.
thn ne ek~ndigip tan6p ajh,ra ,Bil¥V· · -· . -' ' 

.1_. Za}tar. ·zattardh fy:stne, ijsine, ~.da.mine, sb~aqalb salmaOJ.hna,. 
qatth, <;umsaqthOJ.bna, qh]hn -BalquvBna~ ucqhclhOJ.hna taqh ·Basqa 
qa$ijetterine . qaraj a-jbfadb: Mhsal1, - ; · 
qantth qatth, .tomhrbq;"'aq . tysti, t<)tti 
ddmdi, ijissiz, suvpa <;aqsh· erijtin, suv'
dan keri avhrlav, SbBaOJal~~- s~llnaqb: 
1,58, qhzdhtog.~n kezde tysr qr;.ihl--C1onhf 
B0lathD~_ qasijetter Bar zai ·dejtniz.: ,; -. 

_Qandaj · .zatthn; !JOlsa da .qasijeti 
men tanhsuv ycin, ol iatth taza ky~ 
jinde aluv qa<;et; <)jtpese· Basqa · za·t
thn, ~am.ah qospasbnhn. ezi. _aq, om;n 
qasij~tin · ezgerdp . c;Jseryyi mymki11_. 
Mbsalb, taza suv., meldir, ·tyssiz-, dtjm- · 
siz Boladb; al, · eger, Bir .staqan suv
qa Bir famcb syt qossaq, SUVdb'Q tysi -1-sygret. Mljkroskop pen qa ra- : 
ezgerip ketedi; 'iliMamch Shjadan suy . _oiandaOJ.b syttln kerlnlst. .. · 
sojaladb, xijnijnn,;n. Bir tyjirinen suv- . 
qa a·cch ddm paj,da soladb. M!ne; os·hlaidE!-n· Bd<ri de taza suvqt.n• 
qasi.jeti emes, qospaiafh s.ar suvdhn, qasijetf .1,3oladp. · ' · :. . ·'. 

Kej vaqbttarda Biz ',~ldh,!11,hZ,di3GP? zatt-bf], J ·aza z~t ewes, df' tyrlF 
zattardhIJ. qospash ekenin -.d· deg~i;men 1aq· ·Bajqajrilhz.- Mbsa.1 ycih 
granijtti alsaq mt.man qhzOJ.~!t tysfi dala ~patthn, Iiekekterin; ky,g.
girttev kelgeri kvarts ~rijst~ldarhn ~a!){l : sly.v~danhn <;bltb:raOJ.an •qa
ra qon,bf q~BbrGaC!J.tarl,ri . Bajq~vqa Eioladh. Oranijt-;}r te~ti zat. 
• Kej: yaqhlt~rda · pir· zatthn, <)f tektf e~eh~Hgi ~-· degennen · -Bl:lj-, 

, qalmajdh, Biraq,· tyrli fa.siltier· -men anhqtavqa B<;>la,dh.: M'bsalh syt-' 
tin, df t~kti . ekendigln ::-~i}yv -ycin- B1r ;q·atfir' vaght-" t6nhc . ·qojsaq~ 
s;y~ti.P. Betine . qojuv qajmaq. ~ysedi. .. Sop dhqtan, ,- syt ~r tekti za:t.'. 
Munh anhqtav yc,.n ·mijkroskop pen de pajdalanuvoia Boladb. Mi·f-· 
kroskop pen qaraOJ.·an vaqbttq, · syttj n,' .suj.hq zattan turathnd'bCJlh, 
Oill?JJ. icinde ' maj iyjirfeFinin, c;yzip c;yrgendigi <;aqsh .kerinedi -( 1; 
sygret). · · · · . . . .... , , 

Kef Bir untaqth suvqa salhp cajqap; ~r tekti ekemligin a~·bq-,. 
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tavqa Bola9.h· Eger untaqthn. icinde suvdan avhr ·c;ana c;en.il zattar 
solsa, Bir qatar vaqht turoiannan kej'n, c;en.il :z;at~ar suvdi;n. Beti,_ne . . 
qalqbp chqadb da, avbf za1tar suvdhn. tyeine tbnbp qaladb. Eger . 
untaqthn. icinde suvda erijtin de, errmejtin de zattarb . Bolsa, suvqa 
salbp' ca jqaoiannan kejin erimejtinderi Jaj BOlbp ketedi de, erij- . 
tin'deri meldi r eritindi Beredi. Lajbn · Belyv ·yciq suvqa ·untaqth 
salbp cajqaqannan kejin. c;elrmsiz 1) kevek syzgi qa0Jazdan et- · 

·_ k.izip zyzedi de (2-sygret), chqqan meldir 
su,jhq syziµdi {fijltrat) e.ritindi. me ja eri
tiridi emes pe , ekenin Bilyv ycin Barlhq 

-suvb suval01anca qajnat'a Beredi. Eger'mu
mn. tysinde , qattb zat .qalsa, ol zatfbll. 
s uvqa erilgendigi anhqtaladh. . . ,·· 

, Osblajca, alqan unb Ol.hIDbZd1;>n. Bir Be- · 
ligi suvdi eriqJ.ejtin (laj), taqb Bir. Beligi 
erijtin . Bolqandhqta11, unta_qlbn. ' Bir tekti ' 
zat ·emes -ekepdigine .s~ne alamhz. . . 

,Ca\pb ajtq?-11da,. sir tekti 'eme$ mt dep 
_qasijeftedn · Birdej .. emes ~eke tyjirleriri 
(granijtte, ne untaqta01b ShQbldb), tam-

. . , .. chlarb9 (syttegi Sb-Qbldb·), alaptarhri.- uv-
. ca'stk~Ieri·n (plast-m11ssada9 . fstelgen . ala-

2-sygfet.. Suj&qt&n c&lihq-ar- ·cusar · ndrselerdegi shqhldb) a jhfUVOJ. a (acuv- · 
Qbl1> qµjhlbp syzilyvi. '_ qa) BOlatbn zattar ajtbladh. . · 

, , . Tipti, kycti mijkro~kop: pen 'qaraqanda 
da Bir "Lekti emestigin ··ajruvqa (acuvqa) Bolm?jthn ~attardb sir 
tekti zattar dejniiz. ·. · _ , · 

Eger- zat i3ir · tekU ,Bolsa, .Bul onb · tap-taza • degen , sez .emes: 
mbsalb_, i~inde' cgmt n·emes~ tui erigen . .suvdb. al,ajbn !;!dlSaq, olari 
meldir, · ari Bir t-ekti- · ·Bolqanb . men · ~ : -
taza SUV BOlbp Cbqpajdb, BUl qospa . 
BQladb. Eger zatthU: ec Bir.~Begde qos- . 

_paSb · Bolmasa,. ol . sonda oiana taza. _........,'""""_-,,;,_...;::....,,.....,,..,.~-r. 

zat aolbp sanaladb. Taza zatt·hll.. ezjn 
, qana· sbpattajtbl;l. turaqtb qasijette · 

ri BO}adh, taza zaittb SO} . qasijetterine ' 
qarap, -·~asq~,·~za:ttardan_· ajoruvqa BO- filel::rme_~_!!l:l:!!!l!I 
ladb. · ., · .r 

· ,Zfit th· llhpatt'ajtb..,n iri, qasije_tteriniq 
siri-:-- ekep Bilyv;ge B_olatbn qasijet
teri; mqsalb: SbBaqalb sa,Jmao}_b~ qajnav 3-sygret. Zavodtarda sujbqth syz
t~ifiperalµvrasb ' i;µen "Balq·uv · tempera- gend~,.kerege I{ezge tesegen mate-
tuvrasb. . ". / ;,. 

1 
, rljadan e~kJzip syze41: Syzgiden 

• ,, etken suj&qtb nasos pe11 tartbp ala-
. ·. 2. ZattQ tazartuvdbtJ texnijkada· .·db', ·sondft atmosfo.ra «]bSI:>mb_ men 
Qoldanath'n 'kej Bir <fasilderi: J) sy- · ·sujhq syzgtden tezirek etedl. 
zyv., .L.aB6ratorijalarda. laj sufbqtar-

- ill", ' ~ ~;, ", ~- "':' Y,,. 

..... .")._ ... • • ' ~ v .. ' • ' ' • '• .. .... '"#t 

1) · K~tltmgl B~spa . c;;ana;·c;;azu:v; qaO[<i'zdar&il ·sbja men eojavdb etkiiaeHfn c<ellm 
sekll'd! zatta( men t~oibzdap ,,c;;elli:n'dejdl". , _ . · • . 
4 . . : 
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db c;oqarhcfa ·ajthlqandaj, kevek syzgi qaqaz ar-q~lh . syzedi. -~nd(~ 
i:isterde onau mhqti;raq _materijaldar. men, mhsalI>, ;;ir tyrli . tikan: 
dar· (toqhmalar) men paj'dalanad'h. 3-sygrette· zavht syzgisi R~rse-
tilgen. , · - . . , . · . ' - ,,,,, · _ ·__ , 

2) Tundbruv. Eger laj SUJhqth JtZaq vaqht turidhrop qojsaq, 
la}~ Bifte-Birte bdhsJbn, tysine · .tunbp, ~ s~jbq t hri. B~t c;aqh i:nep

. me·Idif' B0lbp CbO{adb. Onb ·qu]bp aluvqa. _ct·a B~ladb. f;l.ul t;;isil 
endiriste c;iji qoldanhladb. 

".I 

·f 
4-sygret. Suvdhn, 

ajdaluvb. 
.5-sygret. LijBfjx ton.ahtqbcb men su.vdbn. 

, · '· " ajdaluvb. - ·, '. 
... \ -. r -·~ ... ~ . ._. ~·- : 

• .3) Ajdav. Sujh.Qth. icindegi . erigi;n. .zattan . ajbfbp· alu:v ycin 
ajrj,ajdb'. Muni;_ dijstijllatsijalav_ g~p" te· ajtadb. Tiijstijllcitsij'a 1~asa

. qan,da SUjhtjtb "qaj nafpp, BUVOJa ' Jljna!cihrbp, Ol B.UVdb salqbndatbp 
·qajtadan sujhq ky:jge ' tysiredi. ·, · ;:" · ~" · ~- ·· - . 

.., ' ....... , .. 
i-.' · '• Tatrtjie:· Oqf>tuvcI> ·kyni · I3uri,ri· _dafarlaoian laj c;ana B~jal'-
qah suvdan· ·azqana: · - ::!· 8__ :. 

. albf) 'sy-ziri,der. t.ajh: "' "' ~ 
syzgrae' forhp gafadp;. 
erigeii . BOjaV: etip ke
tedi. II 
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.dan Bir, az <;hjnal01anca · ko!Badaq1> suvcih qajna·thn,dar. Sanda BQjav 
_k.o!Bada qaladh. 11 . 

. · 5-sygrette sujbq zattardh ajdav ycin <;asalqan, .xijrnija· I;rnora7 
torijalarhnda qoldanblat:.,n aspap kersetilgen. Bul aspap, icinde 
sujhq zattb qajnatathn A kol!33Sh, Buv suvbtatbn V 'suvhtqhCb 
'<;ana . ajdalqan sujhq zatth <;bjnajtbn E <;hjnavchdan quraladb. · . 

Suvbtqhc J3uv <;yretin fcki C tytigi men, Buvtlh suvbta'thn suv 
c;yretin shrtqh V ·tytigihen quraladb. lcki tytiktin. uchi:ia D cymegi 
kijgiziledi, ol cymek sujbq zattb E <;bjnavcbshna .c;iserip turadb. 

Sujbq zattardb kyrdeli tyrde ajdap tazartuv ycin ylken mbs . 
qazan, nemese '· ajdavcb kuvBh '· dejtin pectin. icip.e qondhrhlbp, -
qhzdhfblatbn qural qoldanbladb (6-sygret). SJJVhtqhc ornhI).a suv 
men sll'vbtblqthn ijmek qalajb ty'tik, nemese · icki c;ao1hna qalaj'i. 
c;aHltqan (qalajhlaqan) tytikti qoldanadh. · 

PbSbQTAVO{A ARNA~O{AN SURA VLAR' 
. . 

1. Zattardb qalaj ajubp tanbjdb.? · 
2. Terezenin .chnoss.nb1' tysi qandaj? , 
3. Topbraq Bir tektl me? · · 
4. Zattardb qalaj tazartadb? ·'· 

.. 5. NaOJ.bz .taza suv qalaj c;asalads c;a:na ondaj suvdb ne dep ata]db? ' 

. 3. ZattirrdbQ :ezger-isted. Zattarcti tyrlice ezgerister. BOia a~lac1b. 
· Qandaj ezg_e~is_terdi mhnav tac;rijBe~erde·n Bajq~vOJ.a Boladb. 

-. '1-airijeele;. Te·mende ·kersetilgen ta·c;rijselerdin icinen mekte
:Binizd~; Bar mafe.rijal men c;asavqa · BOlat!>n 
tac;rij selerdi isfen,izder. • 

' .. 

7-sygret. Qattb qanhltbr 
plastljnkan& · qojl>p qhz-

· 1~ Camnhn · <;qlhnhna chnh-~ytikceni~ BOl
masa CbBhqth sir kesek farfordb, iz.vesti 1us
tap q~ttb qhidbrbndar da1 Onan kejih $,UVbtbp 
qojbIJ,hi. Osh qusblhst-arfilh ·Bajqap keritJ,deli 
c;,ana suvbOJ.arinan kejin. zattardbp, ezge_r-rriej 

dbruv. r · · · 
qaI01andbCJJ1:ma ke·nn _avdarbn.dar. , 

29 Mbs plastiJn~an'b qhsqhc 
pen · BOlmasa pi)nset pen ustap 

hm;p qhzc\~fbU.dar. Bu'dan pajda BOlOJ.an· pibs!.?OJ.b
qara · daqtb'-. (qaqto) . qaqazoia c;anqa men, Bolm;i.sa 

-pbcaq pen tazalap tysirinder, de ol plaJ>tijnkap.b qaj
ta qbzdbrbp, ta,9J.b qhrnp tysiriniz. Osblajca 2-3· r~t 
_isteIJ,der.. Eger Budan da kep ·qajtalasaIJ,dat; sarlhq 

- p·Iastijnkanb qafa unt·aqqa ajna'1dbfUVOJ.3 BO}.fldb, BUl 
u!ltaq _n9:rs.e. inhsqa tipfi uqs!lprnjt~ri c;aIJ,a, .zat BO.lbp ,S-sygret. Icten 
cnqadb. Bul mMtbIJ, ·qaqqa a;natq,af}b.. . · -· '.cbotatbn ' ava-n's, 

' . ,· 3) .. lgckene qalajb .. q~qazdb kickene magnij. tas- iizvest suyb_nan 
, pasbU' · qhsqhc pen / ~stap turbJ!>', ja ·~<;t..rqan · cbrap.bn . . c;!Beryv. 

aras.bna- .qhsbp tis'tap,-. ~ana qantthl). .Bfr· 'fiece tyjirin , _ , 
alb p. qanblthf plastij nka JJ. a sevi p (7-s'yg~ettt;) q bZtlbfbl\dar. , M:u

' nhn; Bai!hqhn(i~ da sizder {:CU~a ·zattar thqqa!nhlli Bajqajshzdar. 
6 
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4) Prosijrkaqa (~-sygret) meldir izves suv&nan: kickene qujbp. ~ 
tytik arqhlh dem alqanda chq_athn ava ·men yrlender. Dem aloianda 

- CbOJ.athn -,avada kemir qhcqbl gazhnhtJ. BarlhCJlbU c;arath)hs· tanuv 
sa.saqhnan ; Bilesizder. ·Izves stivh lajlanadb. Bul la jlanuvd-hn; 
seBeBi suvda erigen izves peff kemir qhCQbl gazhnan can,a zat 
chqadh . .fylundaqh suvdb lajlajtbn, suvda .erimejtin ifor t<nizdi aq 
untaq. . , · 

5) Qqhtuvchnhz kyni BUfh!l: dajarlaqan 2 eritindini Bir pr_o-
sij'rka.oia qujhp, <;an.a zatthn pa1da Boluvhn ·Bajqan.t!l.ar.. - · 
1 

• 2-q tac;rijselerd.e pajda B9loian, · <;an.a qasijetti, <;ana zattar, 
alqacgh alOjan z.~ltarqa tipti uqsama:jdh. Mundaj .QUBhlhstardh 
xijmijalhq quBblbstar,- Bolmasa zattardhn xijmijalhq ezgeristeri 
dep atajdb. -

Xijµiijalhq quBhlhstarda, zat e:z:inin alqacqh qasijetin 9oqalthp, 
al0J.acqr;. "sapashnan" · ajrhlbp, zatqa · <;aQa sapa pajda Boladb-

. sytindej c;·ana qasijetti; c;ana zat- ch<Jta'dh .. · · · 
<;ana zat pajda· scJmaythn qushlh~ta.r da Boladh. Mhsalh: chnh 

'tytikti qhzdhrqan ·vaqhEa, a:veli qhiarhp, c;um~ap ijile Bastajdh, 
·Biraq chnb-conh ...,~yji.nde qaladq_;· tytik suvqqannan kejin onhn 
BUfhilOJ.h qasijeti qajta pajda Bbladb. Farfo:r . trien~ izvesti qhzdhr-

'.:01anda da osh shjfl.qth ezgermesten· cialadh~':"Bul shqhldh c;ana' zat 
cbqpaj~hn . ~UBhlbstar .fij-ziJka~lhq ' qus~lbs~ar<.Jia .c;atadi!. ·c 

8zderJnlzge t~~bf kyhdellktl . e~irde, . 'endlriste kezd'~setln · xljruljalbq q~Bb-
!lbstbn mbsalbn !{eltfriil,der. - .' · . : · 

, ' Mbnalar · xljm ljal1;q guablbs ' so la ma: 1. - Temirdin ,totbCJ{uvb? 2: ~u.vdbn 
·~jdaluvb? 3. J.yjlr qa!itthn kellg~ salbD tyjgehde tlntaqqa ajnaluvb? 4. kciJ.actbn 
·ca.nbp ;kffi:nir~e · \:an~ l_{yl~e ajnaluv~? 5.-·Qoroiashnnan l\btbra 1\:asav? · . 

Tyrli xijmijalhq ezgerister ijaRi] xijmijalbq reaksijalar01a. tolhq 
to,qtaJ.np etelik_. . ~-. ' · . · , · 
· 4, .J\jbrhlti~ r~aksijash. Aj1;>rhluv rea~sijashn,a ·mhna t~<;rijseler-
den tanh_suv01a· __ Bpla9.o. · · 

: - -: ..... 

• 1-tafrijB~. ·A~qant~lj qana · qashl untaqtb kefnir mb$ tuZblJ. 
·. (9-sygret) pr9Bijr~aQ1a salbp Q.~ZdbfbQdar (BUI tuzi:!J.bn , ezi . mala-
Xtjt mijneralb . tyfipde _tashjqatta , ke.z:des~gi) . . ~ - · t -. 
J.:.lhzc:lhrcqand.a prosij(ka.f1:h : kele!l,epen -:..ust-a-n.gz '.-. 
. '\ana Bolqan quBhl·I>st-i;· .. Bajgan,cfar: 11 • • • 

I\efhiri· mt s ·tuzhn _gbzdb"rqanda qa~a tysti 
·-<;ana zat c1;>qadh.- .Bul Z<!-_t qasijetine qaraqari- ~ 
da mhStb qhzdbf;QJ.'.arlf:!an CbCl.lalhn Bajaqb ,mhs - ·- . 
q_aqh,_ jgiqnhj - mhs . totbOJ.h · Bola db ,(7 ~Betti 9.-sygret: K:emlr tektl 1 

qara); prnBljrkanh1r s~lqhn c;·erler-ine· su.v t.am- _mu~ tu.znn _ qnzdbr~.v. 
·Cblta.n? ~hjnalad.J;>. !3ul ._ el_l:i .zat ·gafdan _CI;>Qth? : . . . 
Bul&t ,,c;ojhlqan ". -Sli.Qhld.'ap.qain kemir mM, tp_~nan pa:fda. Bolad6. 
. Xijmijalb~ r,eaks-ijalatda zattar gaz kyj"i·n,de BOlhp ta Beline 

_.a,lac:lb. QI gazdafidh tyst~ri 13olsa · qana,, Biz kere ailarr e~i~-. g'eak-~· ~ 
~i jm;lan .~~qqan ga~Cla~ tyssi: B~-~sa, Bizdi•FJ, B~j.qaj_alm.aj .qaluv~mh :~: ,,.: .. 

I . - - " \ ""~··t::" 

; . ' 
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mymkin." Tek qana xvm-q_asMdbn af aq kezinde gazct'ard:b 'SUV ,ystf'ne 
'<;bjnava!b yjrengennen 'Beri qaraj' qana olardb teksere B~Stf!db ; .. , 
. Gazdardb tekseryvge din ·qattb Beget . B'Olbp .. k~lgehdigin ' ajta 

ketyvimiz kerek. Mbsalb, X,Vlll-;--OlasMda dincilder ~az, qudbq Sb-. 
q:qldh c;erlerge <:bjn.alqan kemi~ qbcqi>l . gazhnan, q'ud·bqqa,"'BazOJ,a 
tysken adamnbn elyvin t;hn-{il.erini.n tijyvinen dep yjretke_!i. · 

01 kezder cerkevci~erdin _kycti BOlbp turqan - kezi, soiJ.dhqtan 
ol'ar oqntiibstblaroia c;ol Bermej, OJblbmdb ilgeri Bastbfmaqah. · . ~ 

K.emir mhs . tuzh men tdc;ri•jBe · isfej otbF&p, .mb~ tothop',_ m:en 
suvdan Basqa ta·qb da Bir' tyssiz · gazdbn pajda Bolathnh-n Bajq,a.--' 
majmhz, .onh" t;hjna~ · aluvqa .Boladb.. ~ 

• 2-d;fri}Be. 10-sygrettegid_ej' etip aspapth <;hjnap,dar,~ ~ygrettegi 
k'ersetilgen camada proBijrkaOJ.a kerilir 'rubs ·tuzht} ta11)''salbp,1 tytik. 

· etkizilgen- tbethli men tbOJ.hnp:ap, pioBUr
kafl,b ·ctafijptin, qb'sqbcbiia Be~itiil,der; · 
ekinci a, ptoBijrkaiJ.b s·uv91a tolthfbp 

_ ~lbp-~ ,avhzQn Barmaq ,pen ·Bashp turi,p, 
· ~ 0n·br suv- ~cine· tenkerir> qolbnhidb -BC[

. : 8~ t bl~bz. 0 $1mdaj- et1p ~ir sta'qanqa taqb 
. . ·-~·Bir ·proBijrka sali>ndar, ·mu_p.l>r\ Brji\ da•jar 

10~.sygre.t ,. Kemlr mhs tu.zht:t : J? OlOJ.a~ kezde, kenii,r' mhs iµZhfl q~zdb-· 
. ajbrathn asllap. - - riindar. aveli · sygrett~gi 8 qarph·· men 

' ' :. ·· · - · · · ·• kersetilgen c;erin qb'zdl:irbnI?z,, soaq.n kejin 
c;albndb eptep ·proBijrkari.hn . tyBi1:1e qaliaj <;bl<;hthnb,z. Gaz CbQtati:>n · 
ty,Hkten gaz c601a. Bastaoianna.n ,k,ejin Bir . azdan · s_on, ,a proBijr-kll:
Ilbi:J, icind'eg~ _avanh gaz quvbp · CbQtb av ·degende,_ chCJibp .·c;atqan 
,gazdr, su'l[dacifh proBijrkaqa <;hjnandar. . · · . "-~ 

·Bul nendej' g~zP Bir qafor · gazd1'n . qasije~i e J.:iken ·-c;11rathlhs ta.
nuv k.UVf.S.bnan., Belgili. en tegi C.ala' c;anoj_an. c;anqarih ·{tambZbQ) 
lap etkizi p C?andhrbp c;iBeredi. ! <;anbp · turoian , :I' . • · .... 

. c;an,q·a azot 'pen k.emir ·qbcqb_l _gazbnhn ic·ind·e ~·-·_" . ,·r,-
ezinen ezi senip qalad~: kemir . qhcq,pl <gazhn, .' ~- .-, 
azotfa n ij.zvest :stivl:i arqBlb aj-bruvOJ.a B0la_db .. , .. , 

.. Blzdi_n <:hjna'p · aloian- gqzbmbz .c-ala c;an0J.an 1 ,,,. 

c;anqa-n.b sep.d:irip, · ij:?VElSt . su:vbn Jajf<J,ndbradb. 
-Olaj BOlf-,~l Bul kemir- qbcq.bl gazb. 111 •• " ' 

• • I• ·YI . ' . . ~~ \ - ' ' 

. ''•V· \ -

• 3-tat:r'iJee. ProBi·jnkaqa .:a:z qana (1 l-sygret) . 
1. sbnap to'Vl30J.bn.; ~ albp, ·11-sygrettegidej kelBete. 

ustap Cij_hZdb~b!Jdar . . ~a.Ji:.n-f.II?n . p.a91BZ ·Qhzuvlb 
. c;el:i

1

ndj:! '( shftqb ycinci . 'Beliginde),:e'le ky,cfi raiia u~sygret. "Sbnap · 
' uiaq ~.aq.I?t qozdbniv: . kere~. 'Cala .. ¢apo@n· cJ;> ~ , t0th91bti qhzd&_t qv.; · 

·ram; JDrDIBijrkanbn;· icine ·:aparnnbzda'r. · Pr.~Bi.jrk?- . .,,. •- · ,., • 
Ilb!', i~inclegi ot,-tegi eTuenirne. kei deri:d, c;etedi' . .P_r:oBijr·ka,ri.b'P; salqbil 
Ci.erin<;a ·Shil9.P tam:Colamri, da · k~resifJ,9,~r: • ' · .:: : . 

' ~· ~ • .' : • '> :I, ~ • · _, •'. •• 11 ' ""': ,...... - ' ~,. ~ t, A,7 \ ~ -, ~ 

. .,,.,. ' Bizdin· ,Ba jqaqan . quB':plbSb mbzda ~- iHb{aR Bir zatb~IDbZdbn,' 0fflb'Ila ', 
· c;·ana~ qasljetti,i e:ki -fle ;i;B 'Olfua~ B•lf "nece ~~Qa -z.atfar pa1CJ.a, l!Oladb. . . "( . . ' . 

\ '':. 8,· _· ' / 

~ . . ~ 



Osb sbjaqth xijmijalbq reaksijalar ate kE!P Bajqalaci'b, ·· olardb aji;:.. · 
Tbhtv reaksijalarh dejdi. . ~ 

r :-- J\emir mbS tuzbnbnbIJ, ajbrblUV _ reaksijaSbll· caft pen· QbSQ3C~ .. 
.mhnadaj teqdik tyrinde kersejyvge. BOl.adh: 

' ~ • I , 

Kemir mhs tuzb = mhs tothCJib + suv + l~emir q)Jcqhl -gazr.. 
Esep. Sbnap: totbOJ.bJlbn . ajbrbluv rea i{sJjasbn da oshlajca Jend ik . etlp ca- . 

0 

· zbnozdar. f · · - · 
. ' . . . ' 

Ajhrhlµv reaksijasb . texnijkada da <;iji qoldanhladb, mhsalI~,,. 
ijzvestnakti, (ijzve»tndk, mhramhr, BOr) erfev ajbfhluv , reaksijas& . 
. Boladb. Eki c;a~a zat chqadb: Birevi. yj sh!av . ;materijalh esesinde-
. pajdalanathn ijzves (ertegen'l, ekinci kemir qhcqhl gazh. ·· 

'Ijzvestn;-:ik .= i jzvest + ,keriiir. .q hcq hl. g·azb. . 
i _. . - -- • 

l!-sygrette ijzvestn~ktl ertejtln c;asajb p_e~tin keldenen qbj~asb kersetilgen.: 

5. Q9Sblu~" reaksifasb. _ _'Coqa~b'da ~eftirgen mbsaldar daOJ.b sb --
jaqth. xijmljalhq reaksij a- te'k -Bir '· . . .. 
za_t pen OJ_ana . _BO!bp· q_ojmaj£b; . ' 
eki Bolmasa Bir rnece iatth £10}anda · 
<'la, xijmijqlhq reaksija Bola , aladb. . 

Eki ''zatthn, -xijmi.jalbq,. ez.:~·ara ·' 
;:irekettesyvin, temir men kyl5:ir.t ara
Shnda<!b reaksijadan -Bajqav on,aj. 
Teml.r · men ·~ylfirtfr . Bii ·untaq·d y·' 
rinde -11!ambZ. - - ~ I' • _ 12-syg~et. Jjzvest ert~jt!n. pee (c; ~r-

Temir un,tag _ kyjJ~nde qanr, ·SUI• m_a) ij zvestn;ik tavdbn Bavbrbna'n--
CJiblt tysti BOladb, m unda da ·me- -f c;asaoi~n cuqbrOJ.a -salbnadb, aS'tbnanr' 
taJdardhn, kepcilJginip, untaq -Ky- · otr qojhladb . • : 
jindegisi sbja'Cjth, .. ajrhqca . metal. ".: . . _ . 
c;arqblb Boli:najdl;; 13ir.aq," mund~ da magnij}ke t_arthluv, suvofa•. Bat-u\P 
shjaqth qasijetter -B<Jladb,. -· - · · 

_Ky k i r ~ - sarh ,tysli untaq; 'c;aiJ-f.,n1;> kegerip c;a.nadb, suvqa ,· 
. aralaslbfbp · ca jqa61anda'• SUVdbIJ, Betine·, qa1qbp Cbqad~ '(Yjtken! 'Sl!l. V,• 

<; i\qpajdb} magnijtke ft~itt1?1maijdb. - ' · , . _ . 
\. ' <"f-.-"' .,, :·. ' ' . . .. - " ' 

• · !-tat:i;i;ee;:Tem!r -11).en ~Y.kfrt. URtaqi.hnan __ gashg .. pep.., B0lhl~"'- , 
sa a<?f ac q: laqca me~ c~p-i·alar Bi~fil~j i. k,e~ c;.~·~e.1 ~lhP , · 0hn_h k: fige2• 

B~lµ:rasa Blf taBaq ~a()_[a_zd'):) i). 4 ne .sal~p qolbI1hZ . Ben · c;aqshlJIP" 
Mtlhq 'tyjirle_r{n usat~n.-oz_ .. - . ". : · . ~-: ,_ , _ ·' ·' . -_ ·, ·, . · · , 

-, Mun an chqq an~ . uhtctqthn · s~?tq h · tyr,ine. q,araqafi<\l. a '.i c;a.n,·a zat 
devge de.., BbJad.h .. <;·eke . tyjitlerin ~(:ire almajmhz,.,,untaq . sir. tektf:.: 
sbjaqti,, kerlnec:H."" • .. ~ ... .: · .,_. - , 1 : 

' • I. ~ \ii' - I . "'i:' ~ 

. Bul .chqq,a·n .zat.tbn iBi~; tekti me ·ja ;:ir tekti 'me ekegdigi£1e · senyv-'. 
yciri, .UntaQtb:q J;'8.ftbS~ Il- S

0

UV.91a saJbp <;iBJe.rip, <; an,qa men aralasthfbl) .. 
keri.n,der. Bu.11atu,n. :; ar tekti ekendigine, ke~d~riui-z c;etedi. , _ 

Temir· men }qrMrt-q©spa unta oi.~non., qasijet-r; _.aIOj_an . temit men 
kykipt untaOlbllbIJ. camasbna 9<!raj~- ezgerip et.fitadb. ' Kykir.t ke J!> 

,.BOJS'a,- ·untaq S~f9J.blt, . az BOJsa, q~i:aJa-y B0ladb. '· . . , 

~ 

I 



~ . 

\ 
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Temir men kykirt unta01.bnbm;>n ;:irafasitvbnan . xijmijalbq reak
s ija da BOlmajdb, c;ana zat ta cbqpajdb. Eger untaq qospasbn. qhz,
<dbrsaq, sond<! . qana reaksija Bo.IaQ.p. Bui k.ezde Jmtaqtb Bir melc~r 
men alqan c;en: temir.din. 7 salmaq Bel·egine . kykirttin 4: sal'inaq· 
s elegin aluv kerek. · · 

~ 2-tacrijae. 3,5 gram temir men 2 gram kykirtti t3irazhbJ.a tar-
ibbp albndar. . _ 

Untaqtb kelige, BOlmas~ qaoiazqa salbp a_Bden aralastbfbndar. 
Tap syHkende de c;ana zat .em es~· ar tekti gospa 
·cbqa'tbndbOJ.bna senesinder. · , . _ . 

Qospanbzdan qa01az01a kickene salbp aJsp 
..., qalbp, Basqashn proBijrkaqa salbndar.. ProBijr-
. kanb (13-sygrettegidej) ctatijvtJn temir taBanh.iia 
dal keltirip ·Bekitinder ( eger Ctatijv aqac 'B©lsa, 
proBijrkanon. dal astiona qanbltbr tesender) ·Qro· 
Bijkailbl~ _eri BOjbn eplep qana QbZdbfa ~elip, 

· onan kejiri . astbnan reaksij_a BastalOJ.anca kyc
tirek qbZdllrbndar. , cReaksijanbt:J. BastalUVbn a 

·· . degende keresiz_der. Reaksij a qalaj Bastal-adb, 
s6I~'j" ·Ia111panb'. ah,,_p qojbp Baqi,lanhz. Uritaq 
ezfp~n ezi qhzatlb. da,~ ~blUV Iielinip CbOJ.3db. 

Chgqan zatth suvbtbndar, onan kejin: pfo
Bijrkapb sbndbfbp, chnhsbn iriktep albp tastan
dar. Chqqan ·· zathmbz alqan untaOJ.hmhzqa ja 
temirge ja kykirtke ec Bir uqsamajdb. · 

01 zattb .kelige sah;ip untaqtap yginder, BU· 
dan coqqan untaqthn tysi, alqacqh alqan uQ.taq
thn tysine uqsamajdh; alqan untagh~ suvqa · sa
lbp c_ajgandar,' untaq . ilatbp · ketedi. .Alqacqh 
untaq· pen salbs_tbfqanqa munari l;bOJ.3tbn natij-

"13-sygret. Tefuir-men c;e tipt.i .ezgece. m · ~ 
'!kyldrt qospasb Bar 

. ·prqBijrka. · Q'ospa.n-b qhzd.i>rqan~a~ kejin, c;ana qasijet~ 
, . Bar, c;ana zat chqfh. 01 kykirt pen ·temirdin xii.::: 

-mijalhq qosT?/,bsbnan pajda Boldb:' ,Bul eki \zat qo·shlbp sir q-a· 
.nf!. c;ana, zat ChOfardh da, ezderi cde sol zatthn qurama .Belegi 
BOlhp .~irc)i. Bul zat kykir.tti temir c,l.ep ataladb. Munda -'BoJqap I 

· xi jmijal hq . reaksija ajhrhlUV reaksijashna keri reaksija BOldb, ajU· 
nQ. qo~blu'v. r~aksijasb dejtli. Qosbluv re.aksijashnda eki_ zattaa I 
-<;ana · Btr zat. ChCJtadb. · · . · 

Qos1;>luv r~eaksijasbnari pajda BQlqan ·vat kykirttl temir, ,;kykirt 
pen temifdin xijmijalbq qosblh_sh", Bol_mas~ temfr ill.en kykirtfin 1 

' ~osb~bsb devge de Bola,db. M1,rnan "qDsblbs" ·degen sezdi •quBb· j 
r lhS!!}.a cJ.a, B'asqac. 3'_ ajlq~ntla .reaksijaq,a· da, _c;ana _Chqqan zatqa da I 
qoldanuvc:Jfa Bo'latbnhn kerem1z. ' · . 

Bur reaksijanb, Bblaj tlep keskiridevge noladb: , · ::- · 
; _., . :' . . ' . ·'/.~ .... ~ 

"' Ky0kirt -:t; temir · _ kykiriti te~J!· · ' · 



. Kykirt pen temirdin, reaksijasbndaqb quBblhsth, Bajqaqaqn an 
[kejin, Bir qa_tar OqUVCblar, temir, ·.BO!masa 'kykirt n<;anhp ketedi" 
qoj~dep te ojlap qaladb. Olardjki de _camalb durhsqa keledi, chn,. 
dbO{bnda da q.hz01an kykirt untaOJ.bnhn, ystin,gi <;aOJ.bndaCJ!b ava m~n 
ajqasqan <;irin~n azdap <;anathnQ.hCJ!hn kykirttin, c;anopn c;al_i:.nbnan 
lrnryvge Boladh; Biraq, BUI camalb OJ.ana J3etegi, kykirttifJ, keBi 
a.vada c;anbp ketpej, temir men qoshladb. Bul qoshlbsta <;anqan
daoJ:b shjaqth <;bluv pajda Boladb da, ma-ssasb qbzilqb. 

rem!r men kykirt arasbndaOJ.b rea~sija ·9;5 c;ana 2 gram almaj 
temir men kykirtti Birin kep; Birin az alqanda da BOlaf edi; Bir.aq, 
pl vaqhtta kykirittin,, BQlmasa temirdih qoshlmaj , Birevinen artif!~-p 
Ralad,h. · · . . - · . · _· · . . • 
· . Kykirt pen kep metaldar qesbla,db: -~bs,1 ~brbc~ :alyvmijll.ij . <;a-
na Ba sq alarh. · . - ~ r • 

. Munda-. da. reaksija . Belgil_i Bif salrriaq'· qgtbnasbnda BO!adb: 4 
gram mhsqa -1 gram -kykirt; 2 g -qa.JajhCJta 1 g -kykirt ,r;an<J, 2,7 
gram alyvmijnijge 4,8 grant kykdr.t kere·k Boladb .. 
. Reaksijanb qozoiav ycin Biz aldaQJ.b qa_r1'i lqa.n mhsaldarda qhi
Clbruv men pajdalandhq; _Bifaq, aldbn _al<r qbzdbrm£lsc:i... da ezderi 
f:!O~blalbn zattar da Bar. , Mos~! ycin texnijkada qolqa,nbl_bp 'O~hfatbn 
ertelg'en ljzvestin suv men qqsbla'reak~ijalasuvhn (sef).dirilyv:in)aluvOia 
~ola~b. Ijzveske <;aj. suv · qujsa .Bolqan'h, kycti qhi·uy _pajda· iiolhp, 
~j.zve~ untagqa ~jna).b,p,_ c;an,a · qasijeHeri ,men c;ana- . iat-sengen 
ijzves pajda:_ 13oladb. : _ · . · , · '. - ·. : . · . 

' ~·• , 

·ertelg~ri~jj~ve.~ + ~-uv _. _s(7ngeu. ijzve_s:. · , 

Sengen ijzves pen qum qpspasb qur1;>.ihs .. (post.iojka) <;umbsta·- .. 
hnda. ·qolda'ribladb. . ; . · · , ·· 

\:blbnuvb, jakij ,,j>bluv e_eli!i'yvi" degeri,flT!iz iolbp c;atqan .xij
mijalbq qosblµv fea~sija_lq_rhri~Q ajbrhq~a Bir qasi·jeti ·Boladb., Kej 
sir vaqbttarda . <;bluv , .e~e ~k_ep '_ Belinedi;, mhsalb:. a01ac c;ana .Basq<_l. 
zat ~~noiandaqb Sbjaqth, sol sBqhldb meta11· men . kykirt reaksijala~ 
rhnda <;1?luv ·kep_ cbqadb, kej vaq6ttar~'a sengen ' ijzve~ sbjaqtb
!arda -c;hl.uv az Bbladb . . \:bJu,vdhn, Belinyvine qaraj xijmijalbq- reak
?ijanhn, BolqandbOf.!>n Bily~J;e Bolp.db. Eger arg.lasth_rq.1:1n kezde <;h; 

lu:v; B~ljnsese, ec Bir <;aqa J _gt ta, -xijmijalbq· r.ea.ksija ct.a Bolnp:jdb, • 
:ek !!lana qospa _ CHlth, dep, 99r1hjmhz.- Biraq, Btil· 1ek qana B0'lc;av, 
yjtlfoni' c;h-luv BelinBej d,e 'llolatbn q'osl,luv reaksijalar Bar:, B.ul m<i -; 
3eleni cecyv ydn cl,q·qa:·q za_tthn, Bjr tekti zat emes,.qospa ekendigi'n, ' 
3C(lmasa c;an:a zat.pajda eolqaildhqbn tplbOJ.hra<iJ. zerttev ~~rek Bofadb. --
- 6. Turmhstaot1>;, endiriSF!!rdegi c;ana tasijoiatti.otb xij_mija

rhq QZgeiister. Biz xi•jmljalhg reaksijalatdbn, negizgi ~eki tyri -111en 
ani:,sthq, Basqada <ir tyrH; q,qralidb .rnaksijalard1;?n B<:lrin'·C!_e ash eki 
Jegizg'i. rea,ksijalarOJ.a <ikep tfre.foe i3oladb. ' , c' ~ . - ~ ·, . 

Endi, xijmijadan .Bif g_atar tysinik . alOJann.hn ·sonh_!lda, ajnala
nbzdaOJ.b1 turmhsqa kef\il .. avdarhp, kez .salalb.q. Yj tuFm.hsbnda Bol- , 
>hn, enciliristerde Bol'sbn~ 'tashjqatta , Bols-i>n' ·'ajaqth ··Basqan 'sajhR 
:attbq ezgeris,terine kezdesip, ,xijmijalhq ezgeristerdi Bajqafrli.bZ. 

J ,t. ' I ' • I • ,..J 
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-~. , -1=>ectin, icfade a01ac ~amJian Kezde aoiactan <;an,a zaf' Cf>6J.hp _<;a; 
Ba <;bluv· Belinedi; tamaqth dajarlavdhn, ezinde ·de kep xijmija:l"bQ 
ezgerister· Bolad•h. Nan pisiretin unqa da tolhp ¢'a.tqan ,<;an.a·· qasi~ 
j.etfer pajtla Boladh; et; c;umMtqa Bular da sondaj; syt iri'gen-kezde 
qhcqhl damdi c;an,a narse ChOf adh, qamhrqa ·s.odh, Bolm'as"!, ,,-ammo' 
nij"' qossaq, olar gaz ,BOlhp, achfQh>Ilb qaBartadh c;ana se>I ~hjaqthlar. 

8tken. c;ara.tblhs tanuv $aBaOJ.bnan Belgili, adam Balash c;an~ 
c;anuvarlardhn, denesinde yzdiksiz pajdalantrf an ta111aqtarbnhn, ezi 
~.ana zattarqa ajnalhp, ~ ondn denege kerekti kletki ulpalarhn qu 
rajdrb. Dem gluvdbn,. ez<inde file ·xijmijalhq ezgerister 1fol-ad1. . 

- Xijmijalh.Q protsester e_siµid i'k.thdin, myi;:eleri'nde de BOla_d_h, qan:. 
daj _aolsa da, t'urmbs-eniir yzdiksiz xijrn,ijalbq ezgetiske ~ajlafrbsth. 

· 8Ji tal£iij0jatta da Xi j fl:.! ija'Jhq ezgerister BO!adb,, m.osa-Jb, grani,jt 
ygilip tophraqqa, qumqa ajnaladh; sol shjaqth . fjasqa tav . <;bpi.s-
tath da aqbfhndap, Birte-Birt~ ezgeredi. '· ' · ~ -
.. . 8ndiristerde de ajaq Basqan· sajhn_ osh Shjaqth xfjrnijalMJ.< ez
geristerg~ kezdesemiz, tolbp c;a.tqan : c;arathlbsta0}·h~ cijki . mat~rij~l· 

. dar'dan xijmijall:.q ezgerister arqhlJ»' tyrli qhmBatth ·c;ar1a zattar ala--;. 
mhz: ijz'vestnale ~ t&shnan ijz·ves, · toppraq c;ana tas aralasqan tuvd'a· 
lalidan q·hmBatth metalaar; f!alchqtan-fajans, fa rfor, ijzvestnaklan

. sodh; quim1;an-chnh; ~ajdan-sa·B·i;n ; ste~r·ijn,' glijts~r.in; karfoftan-
. sP,ijrt' 'degen<;Iej. XijmiJa_ '.?avodtarhnda t)l.rli ty§ti, tyrrli Bojao1bc· zat 

i ar, (j:bCqhlda•F; J. tizdar, .Otailathq <;a1na r uvlat€j_b<; :z;attar, 9ari~daFmek· 
ter, tbn,aj tqhc taqh @a 'tolbp c;atqan zattar dajarlanadh·. . . 
. ' Baqalh zattar ChOJ.arathn xijmijalhq ezgeristerden Basqa da .a'j· 
nalamhzd_a Bizge qolajshz xijmiijal•hQ protsester ~Bol1p turadh, mb 
sa-Jh: !_emir tothqadb; mbs qarajhp c;ashl tartadb, aq~ctat cir~jdiJ 
-azhq-tylikter BUZhladb, taOJ.b taqblar. · _- ' · . 

<;alph aj.tqanda ajnalambzda zattardbn, yzdi-ksiz -ezger.isteri Be 
lbp ·tmadh. K-ej :vaqhtta · rhun.qaj ·•1ezgerist~r · Gamalh qana BOJbp 
<;a!fa· natij<;esi de 'uzaq' va<'.j_httan. SOD, Bilinedi; al, kej Bir· ~zgerister 
kez· aJdhrribzda da1 B©ladb.' . .. \ ' . \ . . ii? • I ' 

Ajnalamhzdaotb taBfjqatta'. ·yzdik~ii~.:eigeri'st~r. · ,B©lbp tm;aah, B'jj.J 
~ ~zgerister-:Yzdiksiz qoz01aib8tar.~ .' ' " · ~- - . · ' 

Mhnd9j z'atthn, yzdiksiz ezinen. e~in,in, taB'hjo(hj., qciiOJ,a:lbshndatdc 
adam: Balash qa'thsbp,, sol . taBbJOiat- ·~rot sesterin m'enf~ryvge thrh· 
sadh, o;fardb zerHep, ez·nin, keregine lajhqtb, Ba"qbt Berip ot.bradE 
Adam"- salash · ez zavodtamnda, ,. faBriRterinde, " Ja,s©"ratrorijalar~rida 
kolxoz~s©vxozdarb7hda ot9rnp· r ta Bhj0J.1~tqa · Bser eJ'id!, taB1>jqat:t-1 

, ·~aOJ.hndhrnp, e·z .maqsatta.Fhn& pajda·l@.nadh. · . , , · . ." 
. · Adagi 1Balasb . c;aratblhs protsesteri men yzd.iksis tarthsa ·otb(bV 
qana c;arath'lb-sqa• tb1hq Bm:igmuvtlan q:qthladb. B uir <;eHdegi ta1BbSi 

1 tarhm>r1 arqashritj.a adam Balash BUrhn 'taBhjqat· quBhl1:;stari1m qud 
isi- cfep ' taµ bf> c;p;rgen Balsa, end-i· ~arat:btbst1>n, ' <:J Ul1tlb.0J.hna·h i irtele1 
qutblJ;>p,. Q.OJ.!'!fi -.·qe>c;a, :i;ioladb;.,,;Biraq', . Bul c;e.tistiRti~ ·B~fon· adam Ba 
las_p _ 13irrdej pa1qala.n·bp .o·t·hr@lan <; G>q, Bulaj' :Bolu'\'Th;_ 'B..tl'l_~~tisti•k1 
tetdi!;J. -kfomit1 iqo~~nda -.. B611uVi.bna ·~Ba jlanhst& .. . ·'1uvpijtatijzm ell:l 
xinde Bilim,, te_4nj1jk_a t_aBb:>hn rt10J..antaj cjana R.apijta,lij~ter ni~ri, 
geredi. OJ.ar OJ.hfbm men ~exnij~a ri.hn, taBBstarbIJ.·· at teBelind:~i ka 
f2.. -, , .>. • j-



pijtalj.ster Blr-Biri n:ien konku:vr:esijas.bna · ~dynije, _'BazaFi>nl,rt - aldhn 
<iluv..Jar-tj,shna c;umsajd,i,,, ezd.erin!n .nien,~iktt kapi.ftaldarhn thnhm• 
Shz,·~siryv QOlhna paldalanadh:' Mtinb men en,Bekci BUqara91a 9e
nHdik ·kelyv B~laj - tiushn,. olaFdhi\ :B?sI>na BUf·hnOJ.~dan· muqta<;dhq,,: 
~UIDhSShZdhqtar tuv;:tdb. ,. . . . . ' < . '. • • ' ' 

· 
1 K(}.pijta;Jijzm eld.erinde OJ.olhm· taBhShnhn 1~ind.e · ka·pij,talijsferdin· 

ezderin~ ·pajdalh 01ana _taBhstarh- qoldan(;ladh. :Olardhn, ezcleririin 
mep.cik!i mydd~lerine ·zhjan ~eltiredi· av. ·degenderin, olar , Barlhq 
qalhn, en,Bekcige . qancama paJdalh Bola -.tursa -da , c;asbrbp-1:bqhp 
ChOJafmajdh. ' _ ,. · _ · . · , ·. .. •.• 
_ Al, . ~ncj.i, sotsijalijstik elde · qapdaj .taBhs1 .c;et~stlk- B'olsa-- <la 
-derev · e~sekci BuqaraOJa c;etist.irHip, olafdhn, kyndelikti ·isine paj
d~)an_hP,·;· 6tMadh. Bu1 en,Bekci -~ ug~rnnhn,-,"~aruvad:>lhq ,·c;arn~ m<i·qe- ~ 
n.Uet · c;gqd~jlarhn c;aqsart_ad1< c;a.n_a olar£lpn, ·c;arafh)Bsth · Baqhndh- · 
i:itvqa tolhq sezimi men .plci'nQ.h_ tyrd~ ~ kirisyv.Jerine c;ol spzadfo 
Bilim :Pr;oletarijat qolhnda · ttiro1anda -JJtafia . ec ·Bir Begetsiz, ilgeri 
Basbp,. tij.isti n<itijc;esin Beri·P._ •. seu,d3 oiali~ .. aqa!fl. ·Balashnhn/ faBhjqal 
pen ky1esyvinde ;kycti- qaruvn BOfa . aladh. · Q.andaj progreske Bols?. 
<l~ ketlergi ,c;asajthn .din ~c'brmav:bqhnan _az~t. et~di. . ; 

' '.'-.. _:_. • . t 

. , PbSJ>QTAVOlA ARNALO{AN SUR.AVLAR · ·~r - , • 
~ ... • ~ f' .. ,, i . ~ ( Jt... -· :°"' 

1. Xljm'ljaihq .qus6lbst1>ri"fijzljkalhq., qusblbstan . qC)ndqj :~a)brmas·b !l~r? 
'2 .~Xij!Jlijalbq ezgeristerdi1i, tyrlerln~tandar? .. . , . ' · · · · 

· 3. Qandaj zattardh aji;rdi.nhz <;ana "'olarqan ne :aldhnbz? 
4. !step etken "reaksijalardb sxemi! men ker~e't!niz? · . 
5. · Ajhrbluv. "reak:sljasbni;n, · end!r!Ste ,qoldanbluvbna m1>sal .keltirln,iz. 
6. Qps1>,Juv reaksija,S!;>!)3 rffibSal?ar keltirlnlz. · , . , ' : · , 
7. 8zln,l_zge 1;aqLn epdirlste ·kezdesetln xljm1jal~q ezgerlsterdln, , mi;saldarh!J 

J(eltlrln.lz. I · ,, · · ~ · · . ,. " 
. 7 , " . . "'',." 

" • : ~-::t: .,_ ·- • 11 . . suy, .', " -, 
' ·: ; - - ' ,~:-\ .. • • ' ~ , ~ 'I. 

Xijrp_ijani;n, maqsat1! zattardh, olard'bn, qasijetterin, . sostavhn c;ana 
xi:jmi.j-al:hq reaksijala('.b.1,( t~~s~ryv ' j3oladb; -_ . , . / '"' . 
Z~rtl&.rdb ; qalaj :teks~ri·P yjtenyv men t?imsu·v. yc·in · Belgili 'Bir 

zattb. alh'p, sonh _zerftep y]r.enip ]rn.relik., Bul a:jti::Jqandaj "zat ese" 
$inde. .c;a.j. Qianar.fat-suvdh . a-lai,hq. . . · _ 
. . ~: ,T~aBhjOJ.att~OJ.b: ~~,V:.BS·uy ~~ ~: kep tar~toian zattbE; , Biri-, Suy 
SU·JBQ ~~pa qattJ::i ' ky1ind~, J~n,iz1 .kel;, ~zen, q~r ,~1ana ·~ui- ty~lnde . , 
-Qer ,_Betinin 7t0f,0 .alad:~ ... £uv:,c;eY qbftbsbna; -t4Vi QhilhSh:t;J.a:, sin,edh · . · 
~u~ .B.1;1Y· ~yr:tnd~ ,avadg.';r da ~:·kezG'e:s~dt, -O:I . ·c;anuv,arhrr --men.r-Efshrrdtk:! 
t•erqin. ~ sb~fav1;inda-d'a "BOladh. Ada.rn. depe~nin, sa1maq1mBn,r.-'7·50/0' s·uv , 
B9la<!J'i,; ..... qJJjar .. shjaqth1 keL;Iii~ ·ovoc;tard_a~5~/0 cinan)da 1 ~rtbq· B'oladh!'·- -. 

Suvl:lbIJ, 'q,anc~" ek~nin ~~tth ·.100° kegtirip piledi. · ~ · . ·,_> "'. ' 
, 140:.sMgtetfe x~jmija ,'laBpratorijalar-hnd_a~ qol~anhlatBI).~"" keptiryv· 

-<ii:li:s.t~e~~e~i~ge_n.,' .Keptirilge~.\~at Ja·i3aqq1t . ~.€!lhp11:?p, tafazb.OJ.a 'tart9- . 
ladb da, 'keptu;g~c ckaftbn;, polkasbha ·q.oJblbp, asthnan ,_ gorelka .. · 
men qhzdhrhlado; Teµi,perntu\rfas:bIJ, -J3 i (t_e~Bilit~ c;Q'qarrolatb'p~ c}bzdhra 
Beri1P,- ' ajaOJ.hncla\ ,1Gl0° tan · az qarnv c;<?.Plat.bra·<:t ,eti13 •usJap- tutadb. ' 
1'al3a,<iJ. n eµ zattbn, salm?qh <iJ.ajta-qa:jta ~J·ceg.en.de ketrlimej'tin kyjge 
~-~~ke~ninpe . t0qtatpaJ keptire• seryv Jterek. ; . " : '' . . 

, i?. 
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:· Dija'gramda · (15-sygret) ~ tyrli es1mdik <;ana <;anuvarlardan albna· 
tbn produvktardhn sostavbnda qanca suv .aarlhOJb kersetilgen. ·-

, · Tashjqattaqh s,uv. ec vatg,tta 

, ' 

1 • tolbq taza solniajdb. SuVdbn icin-
de erimejtin qospalar· soluvo/a 

'.,, 
' 

~ 
14-sygret. K:eptlrglc ·ckaf .. 

. : . " 

<jb_;ar -95% l 

qbzb/ca-88% 

karlop - -: 75.% 

et - 7Sf/o -

15-sygreC Tjrli aibqtardbn aojbndaotb 
suvlar1 (aq· c;erlnde) Rerse~ilgen: 

l -

m,ymkin; olar kej ~vaqhtta suvdh;. lajlajah; ~sondhqtan kezge de 
kennedi; m.unan - sasq.a da, suvda erijtin zattar da Mladh. Suvda 
erigen qospalardhn: sarlhbJ.bn; shrlqh )tyr,ine q'arap·· ajhruv,qa lil"©I 

' ,. majdh; suvdhn tysi · meldir· solqvo 

·, 

~· 
''6 

· mymkin, siraq, ol ·suvdh suvalt· 
. qa.nnhn soo,hnda _ qaldbq - qa,lg,qb 
Ondaj suvl_arc:lb q,ajnatqanda ' kesi 

; -,.;. nese samovat_da, qazanda . ,,qa<!l 
-"'1~ · . pajda .so_lhp qaladh. .,_: , . 

_-;'~-- . . .Suv.da · faj tdrizdenip, ,erimejti' 
. , . zattar,-<;yzegen kyjde, ~asqaca ajt 

lG-sygret. Suv icinde kezde.setln _ qanda suvspenzija tyrinde (su 
· avri.w tasbjtbn meKroorgani:jzmde.r spenzij_a Jathn 8ezi, nazaq'Cala 

(3000 ese yll<ejtilgen). . >i r 
a)-Lsy~ekiln eakterijasb, . 8)-xaleMnbQ (oea- q anda . <;yzegen kyj degiler deget 
nbn)eaktertjasb, c)-irindety~ci Stafijlokokklj. sez) ate ; kejJ Bola0

0,B. Olar Qsa 
, ':- qum, saz, taN' {ihnf>starhnhn , qhj 

qhmdarb, esimai.~terdin,. <;andikterdiQ qaldh'qtarh; en son,h, \ µiij 
kroskop pen OJ.ana · kerinetin usaq Qdndikter: tyrli ijnfuvzori-jla1 

. Bakterijalar ~.ana sasqa da mijkrborgahiJz~der soladh. Bulard~j 
, icterinde -avruv <;uqthrat1rn-,.avr.uv tasb}tbn mijkn~organijzrhder ,a 

- Boluvqa mymkirt (16-sygret)~ · _ . · . - · 

. '.F;rcllik ycln suvdb-1\ ylke~ tnaribz~ ,ear: Suvdb.-slz ·asr dajarlav01a. da, icy 
ge, ~uVbnuv01a, stiv 'men '<;blbnatbn pacterge, taO[b, sasqa orbndar.da da pajdalan1> 
otbrambz .. Savshz av.bl caruv~cblJ>O[Bn e.rkenct~tyvge de mymkin emes; nege des~n!: 
suv esimdl~terge, r;anuvarlar01a ._&te kere~. ·eze·n, kel, tenlz §ulflarb arqblb 901 qat1 
1·1 . - . ' - '. • . 



nas~n c;asajmbz. Bular arqblb c;asalat'i;'n c;ol qatbnash ate onaj\ c;an~ . -arza·nQta .ty- . 
sedi. Suvdb qozoialtqbc kyc eseainde tek q<Jna .derll!.enderge pajdalanaaj, Dnepr 
eJeJS!r stansash, Volxov elektr sta~sasb sbjaqtb iri qurhlhstarda d~ qoldanbp O!hr- -
mhz, aular suvdhn ·aoihnb me.n pa1dalanbp, kyrdell elektr energl]asbn aerip otbr;. 
lyrll qurblhstarda sazdb, ljzvestl, sem~ntti aralastbruy ycin qnc;et.. 

Qbsqasbnan ajtqanda, suvshz _kyn _ kere alatbn ec Bir endiris · , 

f7•sygret. Qal(!l&q s_yzglnio, Jckf ke~!!llsi. 

zaridan,~a, tuvrsljnderge . (yrll saJqi,n'datqbctaroia 't:Yill zattardn erityvge, ~t;vuv-
qa,1cajuvoia, Bojavoia, n;:irseni' c;i_Bltyvge, Bnloian:, ijlevge· c;ana Basqa da to.lbp.· 
~atqan sol sbjaqtb n;irselerdin a;:irll).l:'. suv k~rek. · . 
. ·6zderinizge c;aqbn en?iri~te ::S!,LV n.e ycln kerek., sqnb ojlap kerln,izder. 

-~~ ;: -

.2. Suvdb tazartuv .., ~_ol,b -~ana taza ..: sµvct·bq fijzijkalbq_ qa- . 
sij~ti. Icyv ycin d.e 1¢~,n_i 'kep endiristerde q,oldan.tiv ycin de· ta- -

, Bbjofat 1~uvbn taz'iz_lav .'.kerek Boladb, · . 
~uv:db c;yzegejide_rqen_ .taza_rtuv yc'in syzgiden- etkizedi; suvdi,,.. 

syzgende keBinese .cfUJ!l· -
·nan - istelgen · syzgiler 
pa'jgalaflhl(!db. 'Ylke u ;q.a :_ ,,. 
lalf!rda qumnd'n rasafg
tbn syzgiler, Bir ,n@!:e 

-'·gektar c;erdit\ avdanhn 
aladb. Qum syzgi Iinfaj"' 
ca c;asaladh: ylken~;CJlbP ' 
stiv c;1:>jnalatbn ' a pan 
qa·zbp,~ onhn c;ah .. c;a;Ojbn ~ - _ ..- . . 
suv etkiZBejtin zat (se-. _ -~"iii2¥2..- · ..;;,.~ -- _' · __ :":.'' 

' !llelft)· p.en cegend~jdi.- · -. ~~ ~.:_ .:_~~- · '-.. · 
Y.stih- yjip kymBe'ldep . · · J · ·: 

- ' 

fop}?raq · pen · c;aBadb. -: 1~-sygret. Iclnen qumn al_?noian qala!Lq syzginll\.i - ~ 
, Osi,lajca c;apqanda c;az. ~ -· · ickL tyi:_i. ,_ , . · 
. bShsq; QbS SUVbQ ... et~ , ·-· . . . 
t pe}tin -Boladb. Apa.nn~n · icine qum teseledi. , Syziletin' suv . sol · 
j qum _ afqblb epp tysindegi · tytik pen vocfopfovodqa quji,ladI>_ · 
· (17~18,-sygrefter). » _ , . ; - · .....: : · 

: Qum -arg.blb syz·geil' men suvdaOJ.·b,,. miiktoorganijzmhen · fO]bQ' 
qutblU\V'QJa' ) qlmajdn; SOpdhqtaiI, olardhlJ, kep BO°JAfbil <;erlerindt;- ' 

! (J;_eningrad shjaqtb c;erlerdeJ, ~vodoptovod· stansa1arhriqc:L 'suvdb sy·· 
t zyv ·_men qatar, onbQ .ystine' _ mijkroorganijzmqi· eltii:~.Hn ·d.e · tyrfi 
(de.zijnfeksij.alajtbn) · xlo_r ~1 .s'bjaqth' zat1 qosacrJ, : .(suvdh° xloilajdb ) . 

.,.._ 
1) Xlor-u:vlb gaz. Suv men xlor · qosLIOjanda tuz g&cq~lb pajda Bolad& •. 

<llslz tuz qocqblL kislge Zbjansbz. · 







-, 

.y.. I 

torijalarda, ertindinin icinen edgen · xa,ttardb · ajhrbp Cbqeruv ta-llili 
men pajdalaIJ,adb. 

Esep. Erimejtln tyrll qospalarb sar ' BblOJanbc as tuzbnan taza as· tuz6n ajbrbp- · 
albp keriniz. <;umbstr,11 qalaj istelyvi tuvralb oqbtuvcbnbz sen kenesiniz. 

I -
Ertindiden Bir <;o.Ia kep ·krijstal Belinip chqqanda, 6lar Birinin; 

esyvine Biri Beget BOIOJ.a~ sekildenip, tolbq ·Bolmajdb. Egerde Bir 
<;aqsh tyzilgen kickene krijstaldb Basqalafbnan 

t
. --.. !. Belip albp, sol zattbn ·qanhq ertindisJnin icirle 

• -:..-o::. -:::.-:= mhsalb <;ipke _Bajlap Batbfbp (19-sygret) .qojsaq, 
· --- - ._- zat atdb men'- sol ilyv1i turqan krijstaldbIJ. !!Ojhna 

,, <;bjnaladb. l!ingen ,krijsta,I. e?;inir( avelgi· picinin ' 
.·; : c;o01altpastan Bi~telep, <;an.:<;aop, Birdej' ,...BOlbp ese 

Beredi. : . · · . · -
Krijstaldbn d~rbs €rnyvine ec nBrse J!eget BOI'-

, '" masa, Krijstaldbn; · <;an-<;aoibnhn Bari razb<j ~oetier 
19-sygret. Krijstat~ men <;ana · raibq fa.qtar men cekteledi. Munda: 

dbn esyv;J. .. · .kerci turq9n e.kL c;·aq, Birf rheri Biri, sol zatqa tli--
. · .raqtb qos <;aqth BUfhc quiadb. . ' . 

Zattbn krijstaldan uvhni.11 forma,sh· sot :z:atthn negi~gi ' Belgisine 
<;atadb; mhsalb: as tuzh kuv_B fohl)as~nd~ kiijstaldai\adb (2fl~syg.) 
(a), acuvtas:-Qktaedr forhl.a,Sbilda>(B),, selijtrn-prijzpialar.forJhasbTI-

. .da .(g), acch jakiL eykirt magnij tuzb da· prijzmal'af fqrmasbnda (d), · 
. -tbt~ja;jbn (mbs !ruvporosb) prfjzm.a.1,l_hf\ 'Basqa Bir ,formashnda (e),. 

krijstaldanadb. , - . · _ · · · 
Kr!jsialdafd:bn formasb...::keneh en BOlbp qalathn- narse· emes. 

~attardbn, · Belcekteri krijstal tyzegende ezderi ken;isti-kten . Beigili 
tartip pen orhn aladb. Krijstaldardhn formaJarh <;asaluvhna BaCJlb''"'"' · 
naJbn tolbp· <;atqan· zandhlhqtar taBuvoia · Boladb, soqari, syjenipi 
krij'staltlardb B e I g i I i' · · ··" ' 
~ sijste.malaroia" -Be
lyvge_ BoladI:'" Krijsta~
dardr; krijstallogrd- , 
fija bII?l:bmJ> · fekse· 
re di . 

. Krijstaldardbn sbrt~ 
Qb f.orma'la t bnan 1 

· Bas_qa d,a tan · e'zgece-
likter_i de B·olaqb. Mb.· ·. _ _,,.,. 
S'alh, "" krijstaldbn · ar; ~ 20-sygr~t,, I<~ijst<rH:Ib11 form~1~1-b. - ' t " 

~erfndelti zatthn c;elf e . " i-as tuzb, 8-'acuvtas, g-selljtra, d-kykir-t magnljt tuzb,.;' 
•B,~l,ekterixijmijalbQ Bit , · .~ - e-totbjajbn. 

tekti BOlqan fueirde; . ~ , · . . _, . , . ·. . , 
krijstaldb·n, tyrli Baoibti:,nqaOJ.b zatt.ardhn . fijzijkalhq .qasijetteri ar 
tyrli Boladb. Krijstaldar.dbn, Bul ~ erekce'ligin . UCJLb~uv .. ycin, 
Bir krijstaldhn icinev. ylkendigl. . _Birdej' Bir .. rtece· tajaqcafar 
alajhq; "tajaqca_l<u" ),{fijst?~dhn, tlenesipde. tunqancla Biri ·i:nen Bir.t 
~jqasbp, 5ljqasqaii cerletinde at · tyrlt . Bupictar tyz ilgendej BO}sbn. . 
(21-sy~ret)• . · . 
18 ' 



·\ 
. :.-.,, 

Gsb ·tajaqcalardb zerttegende, olardbn sbnUVb da - BifdE;1 011aj 
emes ·c;ana ar tyrli Bµrhc ¢a~aj kezdeske~ tajaqcalardhn optijk"!-lhq 
C@Si•jettgri de, <;hlblhq etkizyvi de ar tyrli ekenin Jrnremiz. " 
.,,,. Kep krij filaldardhn, · ar · saq15ttaqb qasijettefiniQ ezge.celigi, 

- olardhn ~ Birigvvinde am"q· kerinedi. Birigyv dejtinimii -1. krijstal~ 
dardhr{ .. c;arhlOJ.anda .kesindisi Bir c;en men qan,a - ~ 
onaj c;arblatbndbO{b. Mhsalh qaretken tuz vatqan 
kezde Birine Biri perpendijkuvlar kelenn Betteri ·." __ __.___._ __ 
men c;an:.l'adb, ·sondhQt"!-n c;ariJhp chgqan kesek~ 
ter keBihese parallelepijped formashnda Bolad_h. 
Birigyvdin ajqhn -mhsalh - ~slyvda.; ol · ezi·Qizge 
malirii c;uqa. qasbfcaqqa _ ajhr-i>ladJ;>. i 

Krijstiildardhn, hspattalbp etken. q·a~ijetfE;rjrie 
syjenip·; zattb krijstal q,UJ;,hlbstb 13 .olma~sa aa .... onh 

· ltrijstaldbq d~p ataj, ralllmi;z·.· " ' 21-s
1
ygret: As tnzb 

,, · foijstal Belgi_lerin tasa ._~:lm.aqa_ri~ :~arlbq ·Baqht- krljsta·lbIJhn kerse-
t'aqh~qasijetleriniri. Bari de Bird.ej_zaftardb, ·Birkrij~ tilgen ·tajaqcalarb. 
stal~bq emE;s, ja _amorftb{grek:tin ,,amdrfos· form_a . -
shz degen sezine:i1. cb',qqan) dejmjZ. Amo1~zatfa0J.bnhn mhsalb: 'cbnb, 
.selluvlajd, cela~ijnfj , · . ~mola; qummij.ralijk Biji& (qaq~ c;e-Iimi\'t._ t•.' 
, - Bir kesek Cop·}; cl}bp; ·c;aqtarbn <;onfip, OOJ.a!! qol.d~n kmr,s for-
mashn Bery;vge .: BO}atlb. EkinGi,~ ~aOjbnan . as _tUZ'b krijstal•bp hn da 
c;azhq_ c;aqtarhn· c;o.jbp, oq.an domalaq-dop formashn B,er.yvge BO · 
ladb. ~jtken ,meP. 'Ue kri.jstaldhn shftqh ·ty[in"e . qaramaj --c'!=>nhµhQ _ 
amorf, a_z tuz_hnbtf . kr~jstaldbq · zat ekendigin ajbfuv _ onaj/ .'Qojhp " _ 
qalqandiL Cbilh ku~Bh c;arblibp, formash Belgisiz ~ese,kter Beredi q,e, 

.,, as tuzhnhn doi3b Be-!gili Ba<JibJ J!>en c;arplb'p durhs f©nmalo kesek-
tet-,-par.allel epij,pedter- Beredi'. · · __ ';' '. 

Bir talaj zattar ari krijst&Jtlhq, ari amorft!>q tyrif).de kezdesedl. 
Sondbqta.p, zattar. . R-rijs~aldbq,. c;a_na amorftbq tyrd~ B.6Ia· aladb 
dejdi. Mb,salb ezl:mizge Belgili If\hS tothq~nhn qara,'untaoih-amo 11~ 
fyrindegi 'mi>s to~bq.!?. Sol mhs tot~OJ.,b ta13bj0Jatta krlj's_taldhq tyrin- . 

·cte· kezdesip; · qa,ra~c mhs r)lvc:iasb atanad1. SQndirilgen._ ',ijzves 1c;ajch- , 
.'~ ;lh_qta ~mo.rf tyrind_e _§ll'l:>n~dh, ~iraq, onh c;arclh!aqan ' kuvB krijstal- ' 

dar ·ty(inde de aluv_qa Boladb. . · , 
Krijstaldardh , tek -ef.tindilerd1en OJana ejTles; suvb·q zattar. qat; . 

' , qanda da (muz ,,:._ · ~ri]staldpq :iat;, Balqhqa11 . met9ldar -aa qatqa,Ii 
· kezd'e k·rijstaldh.<!J. tyFde gatadb), 'keJ Bir ¥ailar.d6Ji. 'B,uvbn '<suvet- · · 
. ' qanda '.da (mbsalb foil· s1jaqtl,) 'kej Bir. xijmifalb,q I reqksijalar.da 

da aluvqa · sofadb.- ~... , . , . . .. , " · ,. 
Su}b.,q zattar -Birinin-ioinde Biri qandaj melc.erde ~~lsa~~da' er·ij 

·13eryv! mymkin, mhs~lh: ·spijrt pe·n- suy, kerosijn mexi' Benzijn c;ana 
sol sbfa.qto sujhqtar; Bolma_sa myldem erimej qaluvh- d<;J. __ mymkin; 
sbnar>«P~ri suv, maj

1 
mei:i. !,suv 'si>jaqthl~F; Bolmasa , !_{cj, J3if :~aqhHar-

-'"da, Birit;tin. ic!nde a:ir'i tol1{0lb meJl erimevi. _d.e' mymJtin-; MB~alb. suv 
~ana ~ykirtti efij r. . "~- · " . .. _ <. :, ·· · 

suvdo aralasthn~·p cajq-ap · keriniz. Maj 
' , J.. j "' 

19 ,.; 



_ Oazef,ar db'4 · s.uv.da erijtindikterin. Ba.jqav ·ycin mhna t~c;rijseni 
.. . c;asap : kEirinder.. _ ~ 

• 4-t<J~rijBe. ProBijrkanh, vodo~rovoatan, aolmasa-· q'Uc;l,bqtan 
<;ana alhJlOJ.an suv men toltorbp alb·~, avbzhn suv.h -Iiar stakanOJ.a 

. · (22!sygrette- kersetilgendej etip) te!J(kerip,~ QbZdh
.rhndar (qajnathp c;taermender): Prosijr~anhn c;o
qarqh c;a91hna suvdan Be'linip .chqqan ava t;hjna1a 
~astajdh. • 

·[ 

yazdardbl.l.. erigictfgi salghndat~vdan ' (%edt de, 
QbZdhfOJ.annan.. kemijdi. - Tac;rijse c;asavqa alqan 
SUV fl~ OJ.1)rl£m salq~n BOlsa, ~ana O[lb ne Gll!flbm 

--~--1.. . kycti qhzdi>rsaq; odan q1;>zdhrbJ.anda ava sol .qur-
22 ~ sygret. Suv- lbm kep seli~iP, ".hOf.adb. . . ·' -. _ ~ , . 
dbn icindegl ·erl- .suv?I> qaJnatq.v Jilen 1c1ndeg1 engen. g,a.ZhllbU 
gen a_vanhn' sell- Bar"m' &Jdap .cbqaruvqa BOladb. 
' nip coci1uvb. Bal1;>qtar soJ suv Lcindegi erigen ava men 

- " · -thnbs aladb. --Olar ,suvdh yzdik~iz, ekp~ Ofbilbil-
daOJ.l:i c;·el_Bezekterinen ~iseredi. • . · ·- _ , , . 

Qhsbm zoraj~a, -gazc;lci.fdbn suvda.erigic·tigi arta, Beredi. LUmonad, 
sijtro, t. · t. . sol -sekildi_ Sll_V~hndard_b · dajirndaqap~a 'k emir ghcql,l 
gqzhn." qoshp · B.etelk~1erdirr i~ine yredi. Bul gazdl:il;J. ·Bir ·talajb suvtla ; 
el.iijc:U. Betel'J;reni ac,qand·a ·gazdh'n.~qhs·bIIJ.h kemip';,a-tmo~fiera qhsbnih 
meri . Birqej solhp, sy.v- - ,,. · , 

~ d'!-, er\gen gaz: Bb<;bldap 
erit_ihtliden sel-inip cl:!- '"-~ 
~adb . 

. 4. ,Su V.dhq sos ta Vb. · 
QandaJ h ttb .teksersek 
te, ·en ?ldb · men 'Onhn 
s0sta7vl:in BPyvimiz kerek. 
Bul zat 9.upnqh qia, c;oq / 
q.uranc:l:~· emes pe onb 
ajbrnv jaltij 11 Ba~qa zat-' 

J ardan qur-astI:iru~'ota, B0la 
ma, · c;oq- solrriaj . ma di:

·ge:n 'surnv· tuvaii'b. Suv 
- qur.andb zat soladb'eken: 

Onh elektf togb men . 
3.·)i>mvqa" so'ladb. . ' 23-sygret. Su.vdf, .~lektr, togi, men· ajbru;vqa b 

. Taza ·SUV elektr to-. . r, . ' '.arn'!!OJ.an· .as pap. . . .. < \--
- '"' • "' < • . t . - ~ J ;/ 

gori etkiui'ejdJ dese ·de , . > , , '-!' • ' ; 

il©laab; son_dMJ.tan B,!11 · tac;rijsege taza s:Uvd,i._ almaj_mhz, ef.tindi 
ic.inde fllQiacqh0 ·afot1!n kyjind·e sah . c;aqbnan·:sta, x_ijvii1alhg-ta ez· 
germej , qalp.tbn 'Bif .zatthQ er'flJidisin '-"'alambi . (kykif,t i~b~q!ilb,° 
k~j'dirg_ic fiatr ij-zves,) soda)~· . ' ' ~- . -_ . . ' - " 
· Bul tac;ct.js.ege·. a:rn?l'oian• · asir·ap 23.'.sygrette. kerse(ilgen.- _ .. 

Egerct·e. elek'.tr tpgbn . <?iBerseR," 'eleR:tr.ol:Ucir01.a: .SUY. it inqegi . 
l ' ;...! ' « ' 



I ' 

plastijnK.alarOJ.a, Bh<;hnap gazdar kepiq::igi yjmelejdi de, ystine 
ten,kerip kijgizip qojqan pr©sijrkalarota ~hfnalatdb. GI prosijrkanhtJ, 
B'irevind~gi gazdhn kelemi ekicisindEgi gazdhti .kelemifien .-elii ese 
artbq· soladh. Bul <;t,jn·ap aloian ·gazdardhn a1 tyrli - ekendigin 
c;~na ava~an ajhrmashllh:Q BarlbO! hil silyv o.n,aj. Ql. ycin· c;anoian: 
eala_ph gazI;> az prosijr}rnlihn tesigine apars~q, _.:cala. l~p ~tip c;ana-
db. Bu'l ezimizge tanhs *ot tegi. , - · · ~ , 

Bul gazdhn ekincisi ·c;andJ.bC gaz. 9.nh c;a~dbFUyqa Beladb_':' 01 
·gaz-suv tegi. - . · :. , ~ " . 

Suvqhrr ajhrt>luv reaksijas~n pihna tetidev men · keskincievge 
Bola db: ·· · , · · ' 

. / -
Suv -; ~uv . tegi -k bt tegf.' ·. · 

Sonh men suv-;-quranq~ zat; - ~uydb - ajhrqand~ od~n eki kelem 
suv tegi, etr kelem qt, tegi albnadb. . <_. ". • ,._ 

' l \:.; .. :! 

. ' 24.-sygret~ Suvdi; µjbrtiv01a aF_nal,dJ (ln L av u,a ~ i j-e raspa Bb. 
- ''\ ;1 .· . . 

Su·vdhn qurannp ·z» t - ~kenin_· Bfr q a.na·'' ele~tr· tog&n <i'..iserip 
istegen"' tac;fijse -men_ 9Jana-_emes, "s1,1v IJlen 'kej Bir metaldar arasBn
d'a :solat:bn ·r.edksijaldr men 'cte _dal'eldevge i3 olafilb.• , ,. 

, • > .• ~.-+-';' .. ,• • )... . ,... ~. . - ' • ' 

• TCJ~rljoe.-: Icfnt!l.e J~2.- kmrn santjmetr-' 1?U¥b" ·Bar _proBijrkaqa 
kaltsij metalbnhn c;an!:fashn · salhnhzdar -d·a, quv.hlqp CbCJ1hP _c;atqan 
gaidb tutanoran _ cala': men !fgij.qan.d<i r; su.l..::....} l{V tegi. .. . . , . , . 

_Endi kaltsijq.in orn_prra,,pajda ~solqai:i .aqr,zat · ne'itle~.r~ --:"aul ~~~~ 
dy\'. jlgi sel).dinitgen i;zve.s: _:Bu91,an .tac;rijse· c;as~p''o~aj ,aq. sen~vle
rin,izge selad6 . .. ~nvghn. yshqe kaltsij sg_loian p:rosi4r~aqa· t<J. ©I•b 9a 
nit a.z•hraq su-v qosbp, _· cajqap-cajqap, · Bir a+MaQJhn·. ·el{-inci .P ~O"Bijr-. 
~C).OJa syzip a}bQbZ. "-:?eJ' ~yiJp alCJi,afl Slljbq ~att_li1l, i>j_~y,e_s ,S·UVp 1?){ij 
ijzv,estin. sgv,daqo ettind·isi ekenin anbqtav ycin · Wfiik 'J>en·,Jcten " 
choiat-bh ,'a¥anh· yFsen.iz .. S:l.J.i¥ l aj-11ar-,adb. :• · . -~ · .. 

<'/" ., ljzv; q·u.rand~ za_t~ - 6~~n . sostdvbna~· ez·ihliz ~,uy'~f ereket casa-
tatbn kaltsij ae ·kfretlL_ .. -r:' : - '' • • • 

Kaftsij ]Ilen ' su~ · arashn'daqh reaksij~nb BbJa:j keskindeV:g~ 
BO!a9b: . . ' 

2i 



Suvcftn. qurandb zat ekenin xvm qasbfdbn. ajaqbnda JllBnCi 
ret d;:ileldegen fransuvzdhn. ataqth qalimi A. Lav u a z i j e. '(l;a-
voisier, 1743-1794). · 

Lav u a z i j e de metal men suvdht1 arasbndaqh reaks·ijanb Ba

Antuvan Loran Laauvazlje 
(Antoine Lanrent - Lavoisier) 

1·743-1794 t;. 

qh!aqan. Biraq, ol vaqhtta kaltsij 
Belgili Bolmaoiandhqtan onh men 
pajdalanBaj temir qhzqanda suv 
men reaksijalasqandhqtan temir 
men oiana pajdal1m0J.ap. (24-sy
grette kersetilgen Lavuaz;ife as-
pasb). - -

A retortinde qajnfl.01an suv
dhn. BUVh, qhzqan teihir B tyti
gi men c;yredi. Suv men temir
din reaksijashnan quvblbp chq-

0 qan suv tegi C hdhshna · <;hjna
. ladb. -'Temir men reaksijalasp.aj 

qaloian suvdhn. BUVh D ton.azbt
·qhchnda suvhthlhp, onan chqqan 
suv ·E .skl_ank.ashna <;hjnaladb. · 

, · Lavuazij~ -j:emir tyHktjn. icki 
<;a'OJ.&nhn. qara qaspaqtanbp qa
Battanbp qalqartbn Bajqaqan. Bul 
ot teginin temir men qosbn
dbsb temirdin. magnijtti tothO[b 
(magnijtke tart bl a db). 

Suv men temir: arasbndaCJlb reaksijanh Bµlaj ~eskindevge ' BO-
ladb: · · 

Suv -i- t~rriir = temirdin, totbOf h + suv tegf~ _,.. 

Suv , men " temirdin arp.s·hq_daqh Boloiau reak~ija e){i zattan Bir. 
,zat CbOJ.athn qoshl,uv . reaksijash ~:ra emes, pe. Bir zattan eki ja Bir 
n~ce c;an.a zattar ChOJ.athn ajhrhluv reaksijash 9.& emes . .Biz eki zat 
aldbq-suv men metal. Onan eki taza zat cbqtb, -ol metal tothqi. · 

, men suv tegi. Bul BUrhn Bizge .. kezdespegen xijmij!llhq reaksijash-
nhn. c;an.a -Bir ty,ri,. almasuv reaksjlasb deli.nip .ata'ladb. · 

Teniir men s.uvdh_n, r· arashndaO}:b Bolqan reaksijanh -Budan da 
keri <rnpqbraq ker'setyvge Bbladq; ·01 ;y:cin suvdh~ sostavhndaoib , 
Belikter men temir ~othOlhn. tik te~tBurhcthn. iCine qoji:.p anbCJihfaq 
etip keskindejik: ·• / 

22 

SUV tegi 

·Ot tegi 
I 

SUV. 

,_. 

temir· · .+ temir = / .. t . t . + suv Jegi .. o eg1 · .· 



/ - - ·' . . 

'f-emir suvdbn sostavhrian suv tegin almasthradb.- Temir suv
.teginin ornbna Barbp, temir tot.oqb pajda Boladb. Suv tegi ~eke 
Belinip chqth. - · 
"" Kaltsij men temirden "Basqa da"'suv men reaksijalasathn nietal
daF Bar: magnij, mhroc, c alyvmijnij; sular men. qatar suv . meri' 
reaksijaJaspajtbp tolbp c;atqan *mhs, *sbnap, kymis ·sek:ildi metal'" 
dqr da · Bar. ~· 

"' j 
PbSbQTAVO[A-ARNALO[ A_N_-SUR.A VLAR ~ 

•• >,,,: ,J 

1. 'KapuvstadaOJ.b suvdbn protseptln qalaj taBuvoia Boladb'? 
2. ~er Betlnl_n qanca · Bellgln suv (llb_p turadb? 
3. \:a~atblbstabjb_ s1:1vqb·n qagdaj qospalafb Bol~db1 , ~ , 
4. KeJ i;:erde _qa1namaoian suvdb ne seBeptl lcyvge Bolmajdb? 
5. Qazanoia nel!kten qaq turadb? 
6. Meldir tysslz sulaqttn, suvhn : taza d,ep ajtuvoia , Bola ma1 
7. NaOJ.bZ 'taza- suvdb qalaj alu.voia Boladb? 
8. Taza suvdbiJ, 1 fljzijkalbq,_qasjJetterln -sanap - cb'OJ.bndar . 

..., , 9. Bir zatthn, ·suv01a 
1
eryv--;-<7rirfieslne·-qalaj kez i;:et~lzyvge f!Oladb? 

10. ~anbq ertindl degen .ne? 1 - _ ~ • 

11. Erlglctlk degen · ne~ ,. __, -: · . ' · , • · 
. 12. Qandaj t;:aOJ.dpjda, ef!gen zat CJflllbq· er!lfldlden 'BOllntp CbOJ.adb? . 

' " 

-· 
' :s:-· -13, Erljtln qattb_ zat, k?dimgl qat'ibq ertlnqlden qandaj tyrde Bellnedt? 

1(--:"'.I\rlj~taldbcj zattarqhn krijstal c::mes zattardan qandaj ajh~ma~r; "Bar?· I(rljs,,-
tal· •emes zattar ne._ dep ataladb? . ' 

- 15. Gazdardbn suvoia er_lglctigl nege ~i!ilanbs!b? 
-,,... 16. Gazdhn----suvda ~rlgH:tiglne temperatuvraQbn keterllyvl; qhshmn"hn esyvl 
<iandaj' asei: ·etedlr ·_. · _ ~ - · · . - · . . . -- · 

17: Suvdb qalaj ajl,ruvoia B,ola<;lb? su.vdbn ajhrnluvbnhn tendigin -~az1!ndar. 
18. ,..,Su.v ajbfblUVI!,han· ,Cb~qbti. ga~dardn11' kel,eml qandaj qatnasta solinaq? . 
19. _Suv qandflj · tp.etaldar men reaksijal<jsadb? 'J'ljlstl tendevlerln i;:a.znndar?' 
20, /\lmasuv reaksij'asb 'aegen ne? - ~ 

IA-. OT TEOI _MEN SUV TEOI . 
, . \. . . - . I .,. - . - ' " 

Biz suvdbn, ·qasijet}:~i'i ~ men tanhshp; ~m~.n. - suv: tegi men *qt 
t~gin~.n qui'aloj_~IJhil, qurand'h· zat ekentligin Bildik. :Qacan _da Bolsa 

,_ -Bil: zattb tekser-g~nde · bn~n. -sosta-\lhii.a' kiretin,. zattardbn, qasijetteri 
men tanbsp,asaq, Je!rneiyvimiz, tolbq _ B~lmas edi. 
'°"'··. '1. ·ot tegin aluv , ~ana _onM1 - qa:sijeti. Bi~ ' qt tegin *shnap _ 
tqfb,OJ.i>nhi:J. ajb~hlUvhng,tr aldbq *Ot teg,inilil, tysi,_ ijisi Boimajdb. 01 " 
avad?-h -aztlap avbr:braq . . D ,Ul'bS c;aqoajda ' av:anbll, Bir ; Jijfri· 1,29 
gram, Ot teginin, Bir lijtll; 1,43 .,gr~m- BO}ad:6,-.Qt tegi ·suvda iaz"erij-
tin B.olqanch;gtan 0rih ·s_uv ysti.ne ·<;bjftav,dia B.oladh 1) • . - _~ ~-. 

LaB@ratorijada- ot tegin alarda keBinese· sertole-t tdzbn 'pajdala-
n~db. - < • ' ~ , w-

• J I ~ !_ .., • - .* ,) ..;-., •·. t.,' 

11>.T.~t=r!jBe: ·:-Naqi;z t.aza 'Rir qurq~q prosijrkaOJ.a '~zhraq . Be~tole! 
-~uibn-' sal'bn,dar -da qbzdbrhtidar; Biraq, .tuz. ec vaql,tta ·1/2.·.s·antij.me-, 

-" trden'-~1rtbq Bolmasbn. (}1~-~ygret). 8~eli ~~:z B~lqht\~_a(~hnan qaip!!--
-oiall shjaqtana Ba~faj~b" · ·Bul ot tegi B.e~Wi'P - ~uz.tl.on, aJMhla -Basta-
qanb1""'-munb cala' <;anqan <c;an,qa men BaJqan,szdat. • ' • ' 

, .. r ~ , 

~1 
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, Marganetshn. qos toth<Jfb ara:la~sa, Bertolet tuzb te'.b~ aj,I>m_la
db 1) .• Ekinci proBijr-kaoia alqacqbda alqandaoJMJ.bzdaj etip., BeFt6let . 
tuzbn alhn,hz; sons.on, tuzdhtJ. ajhrhlqan·hn *ytpej aq Balqhqanea 
q6zdhrhn,hz. BalqbQJ.an tuz01a marganetsthn, qos totbOJ.bnan azbraq· · 
salhp <;iBerip, · <;alma - can cala can01an can.qa men shnan,hzdar . . 
Sanda *ot teginin, tasqbnda.p CbCJl.hP catqamn B,ajqajshZd(lJ. . . 'l 

Bertolet t.uzhna. marganetsthn, _ qos toth'CJl.hil qossa, ohh qbspa· 
qandaqJ>dan al ajde qajda terned temperntuvrda ete tezdik pen 
ajh~bla Bastajd'.h 2

). Bu~ teaksijada :marganetsthn, qos. totbOJ.h .. ezge~ 
ryvsiz- Cb,C'l.hllShi"' qaladb.--. Biraq, ezdiginen ete cai cyrerl.h ~ reak-
sijaQ.b 'tezdetedi. , . . . ~ : - .,7 

Reaksijadan k~jin ~ezger,yYsiz . qalathn,· kej- Bit zatt~.;~dhQ. qa1t_1>
suv..h m~n reaksijanh tezd_etyv qUBblhshn e.p.di i:iz ?ldhn':ihzda qiji 
kezdestirip ot~ramhZ; Reaksijanh tezdetetin _z_attar ~ataljjzator dep 
atanhp, al Bul q·µBolhsthrt ez·in· katalijz dejdi. '. Tyrli ·reaksijalairoia 
·fyFlice katalijzalorlar qoldanhladb.. . · . 

. <;ajchJhqta Bertolet tµzhnan ot ,tegin aluv ycin marganet~tBq ·
qos totMlJ.h men ,E\ertol.et ~-uz~nh~ qo_sp.ashn pajdalanadh. 



• Tafri}ee. Bir taBaq taza €iaofazqa eki qasbq ~ertolet .hJZ& 
men Bir qashq marganets qo's tothOjhn ·salbp· aralasthrhndaf {ke-

~ lide solmasbq)! Mu rib presijrkaOJ.a salb'p 25-sygrette . ker.setilgendep : -
ctatijvke keldenen. t i3ekitip, qo·s·pam; pr9sijrkailhn. typki c;aOJ.bP,,_an· 

" Bastap qhzdbrhndar. Ot tegin -stakan~a 
....a- . ne i3 ank~ofa <;bjnan,bzdar .. Of · tegin kef)' 

· . ' · ChO}hn. etp~j ;:ilsin-;:ilsm,~cs1.l~ c;anoian f;an.
. . qanb c;almac;an qajta suvbrbp a uv 'ker.ek. 

bdbs ot tegjne ; to}bsh men ctatijvti 
-,prosijrkasb men keterip, bdhsth qatt&. 

"- qao1.az sen Byr~·ep 
25-sygret. Ot fogin a'luvOJ.a Bblaj- -qoj~p ,. on.ho, . 

arnaI01an aspap. · _Ornhna B·asqa Bir 
, · _- .. ~os _fdhst~ q0,Ju:v 

kerek: ';Vert , hdhsth --ot tegi .,men tolfbr,hp, 
icihe, tf)mendegi ·~eq;etilgen zattar.db c;aoj_hnh·Z. 
· i., Oamnhn _. c;alhnBJiQ.· " J3l r tyjir ke.mirdi 

cBmcuvhr men. j~kij is.kek pen !!lhZdhrbD.dat: da 
c;ana o~ al01l!n9(a~ Gejfh .yr.inder.-. U~hn~ -saplh 
qasbqqa salbp-. (26"sygtet)~ ot ..tegf Bar. :sanka- · 
mm i~ine ··aparhl'i.1.i_dat. Ke'ini r sol ·seti men 

- '.../'J. • ·•, • ..,, ~ 

ot alb{!> c;alhnshz, a.ya i~irrdegi.den c;arbo(Maq 
BQlbp c;ana s·eredl Munap. kemir. qbC,qbl :gazb ·v.. . .~ 
pajda :B ol'adb. • , ' ' ' . · · .' · · . ~ 

" Y'stjne ilz:res_.s-uvbrf QUJbp. ~ i_ser!p ,, J:,d~~tb. 0~ 6t~ylg.~~~~- r!i.·syfa~- _ 
a!aqandarbn. m~n J;~v.bp ·c;aqshfap ca1qanhzdar. de ~a~dbr.u'v• 
11zves suvh laJlanaqb. ,; , . OJ.a arnalOJ.an 

1 
• 2'. iBurcaqtaf~ ky~irtti, _.nerpese . ~kiclrn;ne qasbg . 

. . 
ffibZbQQa 
Beklt!lg«n 

Ijne. 
kykirt unfaciJ.btJ. . u2-bn·,, sapth .qa-shqqa s~lhn,h,Z:·. . , 
clar. Ky,:kirt t iaJanqaµca c;.amq~- . ustap qhZ~l:ifhU4~r. Icinde Qt tegii : 
Bar. bQbStbn ty_sine. dejin apafbUbZdat. . • , . ~ . 

· _Kykirt kyl,gi.q; Jrn}l: ·acb'q tysti. lialbn aje_µ ¢anadh. Ot t~gi mew 
qoshlhp· accq W-li'H, ~yl.hrtH gaz. tyziledi. .. '·. -'· - . 

3: '8zderip,izg~ BelgHi ava iC~•n.de ·· <;anBa jtbJ,I tetnirdi , c;andbfUV 
Mein i;in.icke ijne· men· p~jflala.rfbn,.hzdar. Ijneni·n. . ·~e.zi _Bar BaS!>Jl•' -~ 

· tamJ;>Z.bCiJ. aqacmt tyjren,izder· (27-sygr~J). Ijneni'n..,~·uc;t~ Bashna Chf·. 
pb~htJ. kick~pe,.; s'h!).h}~hfi, J!C'!<lli·ri.hz~ay. · C,bFp?°nb C<ffl:'d.bjf P, -icind~ .?t 
teg1 Bali BanRaqa· ap.afhn!)z. 8ve11 - Chfph qanhp ,, Blt~p, 'so·nan ke11 n; 
i·jne 'de .~an~ab :(ijt;!e• ornl?na <;ini~k,e shmdi> mI>sal,h., • domBf?~arihn,. -· 
tefuir. cegin1 al~~OJ.a sol~dh)_. ·Mag!li·jtti' temir tol bc:iJ.b· ·pajda· soladh. • 
(Magni~ t f>en tarth~.a db).- 111. · · • 



~ana , tipti keterinki temper~tuv.ra kerek. Bolqanda qqldan.hladh. 
Mhsalh: metaldardh Balqhtuvoia, pisiryvge c;ana · kesyvge pt' tegk 
at~etijlen gorelkalarh men (28-c;ana 29-sygret). pajdalanadh. . 

Bui gorelkalai:da atsetijlen gazi;, 
gorelkanhn, avhz c;aOJ.hnda, ot tegi 
men aralashp c;anaO.h. . '. 

Bui c;umhstarqa ot tegi ate kep 
ker.~k BO!adb. Munan Basqa so-

28-sygret. Temlrdl ot tegl-atsetljlen· go
-re!K:aso If1en plslryv, Mast~r qolhna us
~ap ·tnroian sbril tern Ir aalqhp,~plsirlp tur-

01an . zatthn. <;!gin <;apsar·hn toltsrad&. 

. ·-· \. . . 
· -29-sygr.et. , Of' tegl-atsettjlendl <;al&n 

' ' in"en nfetald& 'kesyy, • 
-- ; ' ""' ., 

~hsta, •endiriste ': ttNlh ·gazdaL men uvlanqan, adamd:b ot tegr men 
dem ald11rhp aman -:saqtap qaluvoia qolda_nhlaci.-t:, Kej Bir avrtlvO{a 
.da osh 1.<isH qoldanhladh. . . • 

\· 

; 
I '• -t-•·• 

I i . -- ,' . 
'30-sygr.et. .Qt tegl 'toltsrbl<.lJan sljlljndr men qamtainas&zda!91an ken caxtas&ndaOJb. 

'. jSaqtavc& dtrette.r. Arqalar&nda tan.&l0Jan ,.stjlljn1lrle~deg1._gt tegl saqt&q qorap, lcJnde-
~;. rezlj'nk,a qapC.hOJ&na aar&p;,ofari .turaa ar'Jhhj aetke kijg~n ~art& maska.OJa Iiarad&. 

' ".'.Qt tegfn, BOlat '' sH!ijndr men, .. ~~aqa . ti'catbn· ucqbcfar,: . ezi ·men 
slr'ge ;zf!p.a~ etip alad'h; · seBe_Bi: · t)pti ;,. ~c;oqar,~ , ~eterilgenae , ~ya 
.26 . , ~ f' • 
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sijre!'l, -dem aluv qhjhn Boladb. Ot teg~ men ca(]dalarda ruvdnijk 
gazdarh ot alqanda cbqqan -.ijisti gaz ·avaab . uvlandhrOJ.<fnda g_or
iPJ.cPICh citretter dem aluvoia - pajdalanadh. Sol Sbjaqth citreHer .PO_-

.· sygrette ~ersetflgen. <;u
mhskerlercli:n ,arqas1!_nda ot 
tegi yrip tolthr_!:.-loj_an Bolat 

· _sijlijndrler , kerine.di. 
· Ot tegi !Ilen to}thrhiotan -£ 

1-sygret. Bolat Balionnr,n~ J ~Inaegi 01 tegi 
men--dem aluvoia' a,maloian protijs6gaz. 

1-murbn ' qbsqbcb; 2-erind!k; 3~~ aioias!bratbn rezijnka ty
,tlk;' 4-klapan kaa'ierasb; 5:d_~m t_ar_tuv; 6-dem CbOJarathn ... ' 
/1<1apan;'7-ot teg! sallonbnhn, vljn!ii!!; 8-ot tegi s'ollonh; 
19-fijnifmetr (oa_IJ9n_ .icincte· q-a'l O)an ot-tegin!n._ melc~r!n 

erseteai); 10-patron arqhlb ' ~a~thqqa ot tegin ~!serip tu
;rathn .aciialb-~appalb qapthrma; ' 11-icten cbqqan '~emir 
qbcq'bl'gazdb si11iretln kyjdirgic kalij oar patron; 12-o! 

tegi ~asthqh; 13-suv·htqbc tyt!k . 
.;.'!_ 1" . -... 

I ' 

~2-sygret. oJCJnqe·;_ot t~gl Bar 
~- , Ballon. 

'BOlat ,.,sijl1ijnd.rli, ( BalQhfl'~r)i-._'protijBO·gaz, UV}b zattardJ:i ~<Jdimgi P,fOtij
ee>gflZ _ s_in,ire alma?ogmd-a, soqps. vaQibnda qolcfanbladh (3l·sygret). 

' ©nan ke-jin at · ~ tegi kej Bi( naq-hz x_ijmija ~.ndiris orhndarhnda 
!,C!Oldailbladh'? . ·. ' -:- . '. - :r_,,. . . - '~' ~ ·. , 

] eX'nijka O fbndarhncf~- ,Qol~a_nhlathn, -giunca ,,}mp _ _.Qt tegi qalaj 
lhnadh? . , , ~ , . . _ . _ " - , _ . _ 

'"Gt tegin _. al-u·~q_a _ -\"l'aBCirntorijalarda '; paj,Q:f!lanI:>lathri za'ttar, · 
p.diriske k.erekti _ ©t _tegi;J! . aluv Y.C!h - p_ajg~_lanuvoi.a c;ara~ajd&: , . 

·Olar ,qoldan c;asa.Iqa·n n;iaterij-al Bo,101.and1:iqtan ' q9mBatga · tysedi. \ 
BnaiFiste , ~ap\ qt,J~I'> cb'oramy ycin . taBhjqattan :.on.a}· taB~lath'n 
materijaldarqa . syh~nyvge tht:hsadb:-· ~Onh end\retin app_aratthn 
f<l·hl}).B~tqa t~s -etindigi men, kyrdeliliginen--·c;asq_ap.uv91a BO)majdb._ 
@ndiretin-.Z:atbmbZ -~ap · BOhpaj caqbh dgma · ~61ja,_ .d'rijfie' :@l vaqstta 

>q~mB'ait, ·~~fa_eli~apparat. . quru'vd}>n. pajtlasb c;9q 130Iar_ ·edi, _ondaj 
r~tte ·qomB,at zatth -mater.U11l_dh · a'1i1vdhn, -ezi ~qolajlh s·o01ar~ e~i. ~n-

~
irilefil). zatthU melceri kep Bol.q:an vaqhtta; , ~qoldflrl~an ·qbmsatth, 
yrdeli. :apparattar. Birfe·~Jr,te -~z g unt1i Ch~a_r~hp otI>f~dh::<;ana bl<!r
bf1o arzan mat~riJaldan afldirip cbqarathn zab; da ··:arzanqa. tY.s.e_di. 
' <;:arafhlhsta qaj . ~erde B©Isa da ot tegih ajh~bp' 'a,luv,qa q~Iajlh , 

<cki t yr Ii materijal' ;Bar; olar-sµv ·~arra· a;v·a. But materijaldar- --
1 l,. > • • 21 ...... 



. . 

dbn , ekevi de texnijkada .. qoldanbladb. Biz suvdan ot teg-i meJJ 
suv tegin Birge el'ektr togh .men j-aqnij elektrolijz Ben ajBr'bp 
·aluvdb Bilemiz. Munb men texnijkada pajdalal]:adb. 

Ot tegi avadan qhjhn tasil men · ajbrbladh, OOJ.an B·iz Bul c;erde 
teqtalmaj,mhz. , , 

A.vadap albna.thn . ot tegi Bolat sijl)jndrlerge ,,Ball'Qnd~r01a " 
(32"sygret) toltbrbladb da, -sol kyjinde endiris ornbna Baradb.-

4._ Suv tegin aluv. Suvdbn, sostavbnda'Of.b , Beliktin Bi.ri SU'TJ 
tegi; son,dbqtaff, onbn, qalaj albnatbn adister-i mep,, fijzijkalBq, 
XijniijalbQ qasijetter~ men tqJ~q tanbSUVbmbZ kerek.' Orycfo SUV 
tegi <;elkilikti tyrct~ Boluvh qa<;et. · · 

.Suv tegin : taB1:1V y:cin laBoratorijala~Q.a - suv men 
J1l , P.ajdalanl'laj,, tif,z· qbcqbfb,_ men nemese _; fr:JJRi.rt ... qbcqbli> 
~!:=====· ' :ot. ' meri p.a·jdalanadb. Ses eBi · BU!ardbn, ~.0stayfarbp-a ~ana 

. Basqa Barlhq qhcq~ldardbn, aa sosfavtarhna suv tegi 
- kiredi. , •, ,' . 

: ~ , Suv fegin <:,hCQ?ldardan -. B"elip CbOJ.amv yciIJ. -s uv-
d_an alOJ.andaOJ}> sekilqi metalda'r men·. pajdalanam'bz. 

33-sygret. Bir ~eBi.nese Buqan rribrbctb pajda'l&nadl? . . QbCQbld.b 
tamcb sujJ>q , S'uvqa -erig~ft kyjinde al!lrhbZ. , . 
zat!bij · CbDb , · , ·.• • c; . . · • ,' , • 

plastijnkada.suv · • , 1-ta~ri]ee . .PJ©BiJrKa0Ja azdap.- ·IJJb~hc s·albp, Y,S"" 
. aluvb. . . tine «azoi(!na qM:qhl . ert_i11_disiQ u ..:..::-.2 ·ktfV,B ' santijmeh-

~ . · Q.ej) Auj~1w~.d9,r. Suv 1egi keBejip, kycejip CbOJa Bas;. 
ta<ill•ap mezgild_e, <;aiigan Cbfpbnbn,· • <;ajhnbn · proBijr¥anb"IJ, tesigine 
aparbn.Cl..ar. Sol"kezde suv Jegi db!3I;?Ss9z, nerl}es~ d'I>Bbstanbp <;anb--p 
ketedi. Ava men s.uv ,tegiui11; qospasb ky/bildep ot al·bp- ketedi. 

' S_uv tegi aBden ChCJ!bp". 1iltkennen kejm1 rpetal men qhcqbldbn". 
,-reaksijas~nan st.t\Ti tegine~n Basqa- ec, narse pajda Bola ma, sonJ> 
cecin,der. Bill ycfn-:~i f,_ chnhnhn, ce'ttn.~ ezlle~iniz'ain tac;rijBe c;asairqa: 
-pajdalanq9n qhcql,lda~bnbzdl!_n ta j ~qca men Bir tamch .tambZ!;>F\•!>zdal"' · 
~an~ ekinci Bir <;er.irre, soi;ib men ,,, !iJ.atai ezderi<r~iU <;an.a, reaksija 
'jasaqari, "icinde qa1Jqan ~~'jbq ·zat ""Bcfr, . Cii:iJ.a re'a.ks:i'jaafa lhrme,f 

,. qalQJan rrihroc ' g aldbOtb Bar · wri:rni~r.~amm,: ksl)jhq za:tbnal! ·tamozh
n,i'>idar.. SY,tltip, CbnBnb".catbnatbp almav ycin,.ca'm . c;albilbilh'nt"icine 

. emes· ysHne (33-s¥gret) !:!starJ.hzdar ... 11 ' . • · 
l .... r_· • ' II :Ii- ·~ -

, Cbnb . pla.stijnH:aO.aqb Bi_r tamc;h;--· QbCqhl erhndis~'n QbZdbrsa,. 
ec narse qMma.j -Revip ~etedi. Al,. erfdi, metal men q,hcqhld!>n; ar.e

. Jrntte~ken.irten qal_qa~ e~tindiden taplbZbP., 's~nh qo~Cl!ir:b,p qaradq; 
:onrth_nda ~orarbp .. qaspaqtanqan daq tyr:iq<:te -_qat~b,, z.at qaladb. li}i~ 
kykirt qh~CQblbn a.lqaIJ: BOlsaq, Bul.zat tnbl!bC · liuvp9rosb Bolado. 
tuz qocqhlbn alqan Bolsaq, x?9r:lb mbrbp. _Boladb. ' Ost,, ekr ,zatlibll 

- .ekev· de- il,1-Z . <;~gine .<;aiadp, :' Olaf foen B}Z" kejin td}hQl.hraq tanb-
. ~ I'. • ... ( ,, ,;. " ·' 'I samaz. . l! · . . · • _, . ::. 

~-- J3ul' lµ~dbn, . e.:Kevi _de su;vqa ,efl:ilgen Iiolatfin, 61 suv1b .<;ana qhcqbi 
. ettiUgen suv 9veJi', qhcqBl ,erHn«ilis'i en"dr tu~ e_rfindisi BPlb,p ~kete-di:" 

' - I ~ ~ . I •• ·~ . ':,. ... .... ;. ::"' 

~ · -· · · i<;Y,kfrt- ql'i·cqi.1Ionh~1.''er&i·nd1s1" m~ihc' -:- . ' 
.= inhfbc kit-V1J©FOSbnhn ertindisf-tsµ'v tegi. 



K~Bjnese ,,ertiridi" degen · sez c;af:himajCdh, · ©nhn . seseBi suv 
reaksijaqa qathspajdh, suv aveld~ qanca _Bolsa, so~bnaµ da_ son.- . 

. cash qalhp· 0tbl'adh. Sorid'oq.tan ono Bhlaj c;azadh: , 
;. ~ ~ 

Kykirt qhCQhlh + rhhrhs=mbrhc kuvporos + suv tegi. 
Bu·i-almasuv reaksijas&. 
Endi. suv . tegin· taBuvdhn, 

tolhq tanhsajhq. . · . ' 

I .._ 

.. 
c;olbna kecip, onhn qasijetteri men 

Suv tegi ni.en\: t<H;rijse c;asaqarida " teme,nde -ke·rsetilgen nusq,av
la~db eul{:btp.aj otond:ay men qatar, q.sa saq eoluvlarbf1,bZ ke
r.ek. Saqthq caralerbn othndamaqah 1kyn?e ta¢.rij ~e vaqhthnda 
~IJV tegi ·ot- albp. ketyvi mymkin. Kers,ettlgeJ:L saqthq car<:!_la~hn-

tygel orhndasan,bZ .ta-c;r·i'jB·enin ec . )3ir qavph ~oq. · 
"' ... !.. ~ ·~~ ~ . J' •• .. ,.... 

. - ';;: . . ' .--::. - . ,,. . . 
• z -;-t;iprijee. 34-sygrette , __ kerseti)gendej, nem-ese sol ·shjaqb> as-

~ papqa melcerle.p . ml,rhc:-saIE,nQ.ar: . . ' , · '· · · ' 
2-3 proBij.rkaqa icin~ s9v ~tol%hr.hp, s©i, qa·lp1:mtl,a J~i1:rde "SUVh 

~ Bar stak~noia · tenkefip dajarlal> qojhn,hz. . .. ~ ···-:. , --
.· Boron~aqa azd'r;,p q'b.chl , qujbp,, aspap icindegi avanj>n, ~b~OJ.bp 

'· . . .. ~ - .... 



" . 
5. Suv teginiq qasU~t.teri. ·Suy: teginilil, avadan Cien.H ja 

avhr ekenin Bilyv ycin . temendegi ta.c;rijaeni c;asajhq. " 

• T<Jfri}ae. kine suv tegi toloian ek.i proi:lijrkanI>n., Birevini~ 
avzhn c;oqarh, ~ki,ncisinin. ~ avzhn temen qaratbp; Bir · ai vaqht us-

, tap turhp, ekeviniq. de avhZhn otqa . aparhn.dar. Birinbsi ot almaj,. 
ekinci:si "p-pa" ot aladh. • 

Bul c;asalqan tac;rijae suv teginin, avadan r·en,il ekenin kerse
tedi. Munh al de Balsa da anhqtay ycin . S(!,Bbn kepircikter!n SUV' 
tegi men tolthrsaq, ol lezd·e aq c;ooiarh keteriledi. . ~ 

Egerc;le icindegi avasI>n ·nasos pen ~Orbp . CbOiarqan cardb el-':' 
cep, arthnan sol_ cardh qajta ~vash men elcesek, Biz, sol kelemdegi 
avanhn. salmaOJ.hll BiJ~miz,· Sol c;ao1dajda, . sol card?- suv tegin toi
tMI?P elcegen 30Jsaq, suv teginin. ·sol keleminin. salmaqbn aile
.miz. Bul suv teginin. salm~qh ava salmaOJ.bnan 14,5 ese kem. 

O!ai' nd1qagda suv tegi avadan 14,5 ese re.n,il. 
Suv. tegi:. gazdar:dbti'°'icindegi en, r:en,ili. Onhn.. 

Bir lUtrinfri. s almffOJ.5 0,09 gram camashnda. " A_va 
carlarnn, _dijr.Uc;~rnlde!gi . toltpruvqa . SUV teginill; 
goldanhlOJ..<!nd.poi~ _g.sh qasij~tterine "'negizdelgen. 
1 

- Mb,rJi.c -pen qbc:9,hlda solatbn !3-~ten .zafrar gos
Ji13Sbnhn. sa\darhnan SUV teginib, azda·p iji~i BO!adb. 
Tqza suv 'teginin, ijisi · cf,e, dami ,de -Bolmafdb. -

· SU•V teginin. at tegi 1 Sbjaqth suvda erigictigt 
ete az Boladb. · , 

. Suv teginin. c;en.ildiginin. arqashnda o~nh S!1Vdhn,. 
36-~ygret. P.rostj_r- ystinde ~l)jnamaj aq, hdhs(;}_a t;hjnap· aluvqa da B0-
~~1~aru:.uv r~~~~~ ~~a~. C?l , yc~ff b~th~l?n. ~vz,hnd~_ te(3rn6en ·qar)atbp teri.:
rIJgen proBljrka- ~;enp, 1crne suv egm c;rn_eFe 1 . -sygret . 
daqb _ avanb suv \ _Aspaptan ChOl.hP c;atqar. suv 
tegr quvbp ChCJladh. te~in_in, tazd:lbOJbn. Bblaj ._etip ~ 

' st/tiaJdb: c;an..a·o11:>daJ ava~h suv ,: 
tegine quvqhzhp chqaru\r td~sili • men ~ pj-o~iJr- .. 
ka(fa , suv tegin .1olthrbp ' (36-sygret), avl'9q 
qojhlOJ.an\ gorelkaoia·, aparadh; ~}raq, mtt;i_cta
ashqpaj. suv tegin uza~hraq. c;iaeryv kerek. 
Proaijika otqa · ~rte a•patblrii.a'shn; taza stw 
tegi tolh Bolmasa, qu;rblbp ·c-hqpaj <!la·Iotanf..· 
ava men suv tegi" aralas:op "'ot al'bp· keted~i. , 
, Ava rl1~n suv ,tegi qospas&nhn, ?t, aluvhn 1: 
mhnadac;~1J1Be arqhlh, qavbpSbZ e,z1n.1zge de. 37·sy.gret. Savbtqa su'I 
Baqhlavqa Boladb. , _, ~ , ·_.-. . , · , 'tegln toltbruv. 

tA.vih achq konserv sayhthn .,.ten.kerip; ty-/ , . 
Biri· tesip chrl!Jh t~CJt1hp. qojbp," asthnefn suv _tegin c;iI~ersek,. ol ·avam 
quv·liP ChCJl1?P orf:ihIJ. alad·h. (3'l -sygret). . , · · - .. · ,_ . _ . . 
· .· Suv tegille sa,ivht .'aa'den . ·.tolqapnan_ ,kejin, su~ legin ~hjnavoi< 

amalqain'' asp(}ptb 8blaj albp qojbf1, bQpStb,11, tesigine thqqan Cbfpl 
: <;·i·jih ~ suv-hrhp- albp tastajdh. Sy}tip, 9anoian tambzhq· a'qa~>- per . ' . ,. - ... 
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tesikt~n CbOJ.hP c;atqan suv · tegin (3·8-sygret) tufan'
dhradb. Egerde bdbs suv tegL tygeli men tolO{an. Bol-
sa;- suv tegi aveli c;aj c;anadb. Suv tegi c;anbp azaj· 
qan sajbn astbnan ava kirip Birte-Birte dyrildegen 
davhs Bilinip, kyceje Bastajdb. AqMhnda tarhS· ·etip,, 
<;an.01r,rhqt_!>r!>p, ot aladr; da, 1savhtth c;o01arb ttcbradb.' 

Bul ¢asaqan fa<;tijsemiz suv tegi men {:Unibs 
istegen vaqbtta aspaptan CbOJbp ratqan' suv tegin~n 
tazalbOJ.bn sbnavdbn ·p.elikten q~c;et ekendigin tysin
dir~di. Egerde suv te·gi a.Jbnathn aspaptbO. ne suv 
tegi -saqtalatbn yl~en chnh bdb_sthn, icindegi . suv tegi 
ot als.a, algi cbirb, aspap.- Cbd.aj almaj talqan BOlbp, 
shnbp, c;an-c;aOJ.hndaqb adamdardb ucqan Cbnb usaoih 
qattb r:araqattandiiraP e_di. . " . . _ , . 

. . ~ ~ 

,>. 

38-sygret'. Sa
Vhttbn t~stgl
nen ChOJ.bp i;at- · 
qan suv tegln . 

i;andoruv. 

Aspaptan CbOJbp {:atqati silv teginin_ tazalbOJbn tekseryvdi. qa
candd . eolsa umbtpqv kqr_ek.1 SeBeBi: aspaptbil, tbqbnbn albp, . 
icione Iflhrbc salmaq ~oJsari,i:>z, jakij B~sqa Bir seBep pen avhzhn 

. acsanhz, icindegi 'stJv teginin, Bir azh sh>rtqa CbCJl.bp keted! de 
- .ava kirip, aspaR icinde;'·" qaVbptb ot alqbc" qospa~ ,pajda sol_ad.b. 

{. . -. ,,. . 

. ..' I • 

p. Su v tegini IJ . c;alb'nb. ·c;anh'p turq an suv teginin.: - <;~ loni>n 
tyssiz devge soladi;. :Sendhqtan, .. onb kej vaqhtta~· sirden 'kerm'ej
miz. Endi suv tegiu,in,.·~albl).h "'m.en tolbO{Maq tanhsajbq. " ·,- . 

.- I-ta~~i}Be. 36-;~grette kersetilgen .. aspap pen · suv tegi.n ah,: 
,n,bzO,ar. CbotbP c;at.qah ·su.v ~eginin taza ekenin shnap (asbqpaf);-. 
sol tytilftin. esinin, icind~ c;andhrhndar. . - . · 

<;anbp tUfOJ.3Il 1SUV . teginiIJ, <;albilblla .1 Bil' az ,vaqpt Cbilb_ ty.tik· 
ustan,bzdar. Tytik .-:~:~msajd_!? : • · ,, ' 

Suv tegi ~~albllh fJ b.ri t~m_pe-. 
ratuv~~sh 19QQ0 cqhui.sbnaa (ke- _ 
rosijri · gqre lkashnh'n, (prrj mµsthn ) 
~temperatpvraS.b da . ~o1 camada),'. 

' iii 2-tnrri}Be; ,, Qa,nb.p ·turoian · 
· suv teginin, . ·<;albnhnhn ·ystine.- ,; 

j SIJ.Vhq staK'andh · ten,~erip usfa- ·,, ' 
y san,dar , (39-sygret),~ · st?kann_hll· · 

~...._~ ..... -·-·· icki <;aq. !3etine ''. $UV - tamc~larb= 
39-sygret. .Si.!v te- d 1 S · 
gintA - c;;albnhn,bn ·. 4o-sygref Suv 'te- paj a BO ado. · · av~~qt~·rnn. ' men., 
ystln.e teil,kerHgen '-gjni·A .ot'tegi'i cln- ~bzsan,dar ol dbm'q a a1na!adb. 1E-1 

stakapt:: : = de,,c;;anu,Vhc ._\ 
, - . ,·, · . Suv tegi c;aµ'c:Jta.nda su~ ·pajda. 

:_B0ladb, Bul su;v, qajda_n ,cb(j:ib? J;folmaseleni ._<;ecyv y~in; :su:v: tegi'rr 
ot ~egillih icinde c;antlhramcz._ ' . ""-~~,/ . ":- , >- ~ 

·. ' - .... . 
' .;~ ;. ' ' . 

. , • 3-tiJrri/Be. Qhzdhrqanda qt tegi · ~bQta.tb.il. !fertolet ' t_uz&nht~· 
·m,argan'ets" qos· tot.b~CJlbllhIJ,,, ja ~arganets q~cq~l ·_kalij qosp'a·shnbQ• 
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air nece krijstalhn . p.roBijrk~qa s_alhp, azbfaq kelBete ustap qbz-
- .dhrhtidar. Cala tambzhg aqaCto proBijrkanhn tesigine_ apat qsindlL 

lap etip c;anathn ·Boloian kezde, oqaµ· ucbnd.a suv t~gi c;albllh c;a- 1 

1lbp turqan cytikti, Bir az vaqht- tijgizindec { 40-sy,gret): Suv tegin 
~and'hrardbQ aldhnda onb Sbnap. al~V.~b ymbtpan,dar. ~ . , 

Bul tdc;rijBeden suY tegi c;anqa~da · suv pajda B0lathnhn kere
;miz. SeBeBi suv tegi • c;anqan vaqhtta suv tegi men ot tegi BiFi 
.men Bi.ri qoshla?b: '· 



,. 

tav xrtivstaldan ja kvartstan ~r tyrli xijmJjalhq_.aspaptar-kvartstan 
qhjhn Balqhjthn proBijrkalar, kolsalar, c;ana cfa sol · shjaeithlar:dh_ 
c;aS·aotanda p·ajdalanadb. · . __ _ 

Kvarts Chnhsh ezinin' qhjhn Balquvb · men qatar ·t~mper;ltuvra- . 
nbn kenet ezgeryvine ..... \1e cbdamdb Bola db. K vartstan· istelgen, ¥ol
Banb' c}bp-'qhzhl nolcpnca Qbzartbp, t etennen . -suvhq suvOJ.a :salbp 
<;'i serse cathnamajdo. Egerde sul ~erde Cbilh kolsanb salsaq, c;atb
nap keter edi. Kvarts CbilhSb xijmijanbn, kep OlblmJ:,j c;umhstar'-bna 
naOJhz taBbl majthn ncirse. Onhn. .endiris orbndarnnda qoldanhtatbn 
c;erleri kep. · , . ; . _ . , .. 

8. S~v -tegin .texnijkada aluv <;o l_darb. Texnljkada SUV fegin 
<;alOJ.bz qanr.: c;ooiarb temper?,tuvra aluyoia ·paj.<;lalahuv men qojmaj-_ 
db, onb c;enil Bolqandbntan;. ava carlaJhn c;ana . dijrijc;anlderdi ~ 
loltbruvoia da pajdalanadh. \:apa' onh -folbp c;atq'an xijmijalbq an~ "" 
diristerde de ·qoldanadb. · . _ : · 

Texnijka<!la qoldanuy" ycin suv tegi qh~qbldardan ,- alhnBajdb, 
$erreili. sill tcisil ~q~msatqa "tyse~~i. Sbnd·i:.qt~n~ keainese, s·uvQ.an ja 
tas · kemirdi qur01aq ajdavdan. fava kirgizsej QhZdhfuv) pajda -BO}a
thn gazdar qospasbrian ajhfhl:op · a·lhnadp .. ~.:.. 
{ . . Bi.z, suvdan suv · tegifi el'ektr toghn c;jserip c;aq_a SlJV men me~ · 
taldardbn reaksij_ala§uvi <.;Olb men. aluvd'ir BUThnnan. Bil~miz. Bui 
tasiJderdin. ekevt. de_ 'te:imi.jkad.a qoldarihladb. _ ... · " \ 

Suv men inetatct·hn' reaksijalanttvh inen suv. tegin _eridirgende 
kesinese kadyvilgi _te!Pirdi p'ajdalanadh~· Biz, Bul arada texriHkada 
~uv · tegin · alu~dhn :;_B.as:Cfa fasiJQerine t~qtamajmhz. · · 

PbSbQTAVO[A ARNALO[AN SURAVLAR 

l~ Of teginln . qasijet_terl.n sanap CbOjbndar. 
2. Lasorator-ijada ot"tegl· qa laj albnadb? . 
3 ~ Reaksljanb -rezdetetin zattari:ib ne d~p atajdb? ) 
4. ,Qan9.aj zattardb ot tegine <;andbfdbIJ,bZdar, _qaJaj <; anadb eken <;ana 'oi 

~any v.dan n·e pajda solildb eken? ' . -"' 
· 5.:,. 0 .t tegi,n q~laj -c;.·~jnajdb, <;ana &d&st&h, ot· tegine t.0Jn1anb1,1 qajdan Ri led_!? 
9; Ot teg1 qandaj orhndarda 9oldan&lad&? ,. ' . . ,, 

_ 7.- Ot tegin texnijl~ada. qalaj .aladb'? · _- . r . . . . . 
8. Suv tegln sizd_e r galaj aldi.n,bzdar? Reaksijas&n&n,~ ten,dlgin c;az&n&zda~ .. ,, 
9.- <;and&rmastaq s ur&n_ suv t_eglnln, tazalbOjhn sajqav¢&n, keregi ne? 

10. Suv tegl avadan nece·. ese c;e.n.11'? · . :. , ' · " 
11. Suv teginln. fljzlj_kalbq qasijetterln sal_!jlp CbOjbn,dar/ . . . c . 

12. Suv tegi .-;anci[and <! ne _pdjda solad&? Reaksijan&n, ten.dikterin · sanap· 
<!b;'J)_hn,dar. . ~ • • · - · 1 

, • 

13. Kyrklre~lk g!lz ·degen ne? . · . '. . · . · - -
14: Kyrkirevik gazd&n, c;albnbn&n, temperatuvrasb qanca'? Av:a·da c;an11VGb suv 

{eg!nlKi q<~nca'? . . -. . .,;: - · , "' · 
15. Suv .tegi ne ycl!r .qoldanb]ad&? . . , . 
1'6. Smr.ltegin alu~dbn, ·xijmljalbq qandaj t;}silderln slles!z? ,. · • 
~7~~ <;:arbt'j 9!ilu,voia suv teg!nl!l c;albnb c;araj ma? ~avaBbn,1,izd_h dgJeld'Cn,lz. 
18. Dijrij ~aslderdegt gaidar .nellkten ot aladb? '. - _,, "' 

,IV. ELEMENTTER · 
' 

, Q) o~hiuv re.~l_{sijasb aJiq·hlh aluvqa n9Iathn 
selikterinen a'jbr.uvqa\ keletin'· zattar-qur andb 
a52-3 · 

\ .· 
' 

~ r 

zattar·-<;ana f sostav ~; 
zattar' dep atafad&. 
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Qurandh Ziattardhn.- Belgilisi eJe kep, mijllijonnan asa.dh. Biraq,,. 
Bizde qurandh zattar qatarhna kirmejtin Bir azhraq zattar Bat. Bu

. Jar qosbluv reaksijash arqhlh aluvqa ja xiJmija 9olb men Basqa 
· zattarqa ajhruvqa Bolmajth.11 qarandb emes zattac Mimdaj ajhT<hl
majtbn zattarqa oarrloq metaldar c;:ana metal emester 9atadb, mh
salI:> olar-dhI\ Bizge Belgileri: suv tegi, . azof, ky_kirt <;ana Bir qata1i 
Basqa zattar. ' · 

. Bul 9aBajb ,zattar xijmijalbq - reaksijaOJ.a qat~sBp qnrandb· zat
tardbn· s©stav Belikteri ja elementteri BOlbp quraladb. Zattar sedan. 
quraladb. · . · · . . 

Biz, shnap tothOJ.hhhn ·qhzi>l µntaqhnhn ·icinen <;a'HJhfaQJ.an qbzI>I 
metal· ·shnaptb ja" ot tegi gazhn ·ec Bir ddis pen kere almajmhz. 
Biraq, .Biz, shnap tothOJ.hn qhzdhTOJ.anda ot tegi men shnapq'il ajhrh
latbJ1hil Iiilemiz. Sbnap . totbOlh ot tegi II]en shnap _elemeritterinen:. 
qural01an .dejmiz. 

Q,urandh_ emes zattardhn-elementterdin Basqa zattar men qo
sblmaj ~eke kyjde ·kezdesetin_derin elementter demej c;asajb zattar 
d.eJ) atajdi,. \:aBajb· z'at Bir q 'ana eJemenfteh, ·aJ qµrandb zat eki, 
ja Bir nece elementterden quraladI:.. . . 

: S1nap ·p~n ot teginin elerfieJ).tferin~p quralOJ.an shnap tolhOJ.hn 
ajhfuvdan- shnap 9ana Ql tegi <;aBajh zaitar.1:>n :aJamhz. . 
· T-e1n:ir men kyktrttin · qo_spgsb ~kt raeajb , zattg,r - te~Jr 9ana 
k~kifttin C!J.Ospasb _delinedi. T.emir meh kykirttiil, arashqda xijmija..:. 

, lMI reaksija BOlbsb _men ekevinin de BUrhDOJ.h "sap.alB qasijetteri 
c;:ojblh~ 9ana ·sapalb, · 9a:nq qasijetti kykirtti temir .zath. pajda Boldb. 
Kykir:tti temir eki elem~Jttten·-kykirt -pen temirden turado. 

Suvtlhn sostavhna sti.v tegi, elementi kiredi: Egerde :4hzarqa
:rrnnca bSbOJ.an ~aeajb zat-temir.ditt ystin.e, .. suvdh.q. BUV,hn ~i~er

, sek, . suv te[Ji e"ct;,1}'1.en_ti ~aB(ljb· zat tyrinde Belinip' c~oiadb cfa~ 
temir e1ementi' ty.zilgen· "qaqtbn. « -temit: totbOJ.hn_hn -sostOVibllbJi 
idne ~kiredi. ' ·; _ . , · . "' , 
, -Sonh IJien elerfr.e-ntter qul(andb zattardo'!Ji s@sttlvbndaOJb oelik-

teri · Boladb ' da, Bur'ar xijm/j_al6q fOlb -;11;en .-a/brblmajdb lia, ne
gosblbs reaksi/asb men cbdj_arbp albneajtb'n 130s t~rinde faBajo, 
zattar tyzedi. ' '/ - -. " .: · · 
~ ·Qsb kyngi Barlhq. Belgili elementter 89 camashn9'&; 

c:;aBaj.h zattar eki gr,uwppaqa Belinetj.i. 
Birinci gruvpp~ ·fuet<\l'dar Bofadb. 
MetaldardblJJ tolBp c;atqan '{:alpb qasijetteri Bar. BarI!:iCJ-- metal-

tfar9hn erekce metaJQ1~q ,\:blthflbOJ.b .Bar; meta)dar'd·h-;s~ei~-n g~rap 
Basqa zattardan .ajbfliv.qa _B0lad£. l\'.letaldatd1rn,_ B_arlhOJ.b da· azdh-
kepti elekfr men <;bluvd9 9ag,s.b etki.zedi. · - .. , -· : · - / 

~kinci. gruvppa..2metal '-emester. (eskiCe ath1 metallojdtar),- Btt!ar 
ot tegi, suv tegf, azot; K.ykirt, f osfor, xlor~. Brpm, ·,i0fil, kemir tegii 
{keniir)' sekil'dil.er. . . . · ' 

Metal eniesterdin, .-firntaldar s·ekildi ez . ara Bir~B·irine ajqhn. uq,-
sasfaqfa.rb Bo1majdb. ," . - · : . . . . , .... 

Metal ,. emesterdin ·ez ara rhe~aidaF seki_ldi ,,xi.jmijalbq uqsas
tbqtari;." i ar: t;na; ez a,ra uqs,as reaksi.jal~r c;asap, uqs~s . zaftali tyz'e5ti. 
a74:. 



Biz, ele.mentterdin xijm~ja!bq uqsastbqtarb -~ana ajbfrnacblbqtarb 
_!llen ilgeride tolbq · tanhsai;nbz. . ~ . 
,#. Elem~ntterdi metal men metal emesterge tuvra c;ik qojbp Belip 
tastavqa Bolmajthnhn "ajta ketyvimiz kerek. Kej Bir elernentterdin, 
<iasijetterinin _ metalqa da, meta1 emesterge ,de· uqsastpqtarh --Bar, 
mbsalh, arsenijkum men · stijaijum. Bul sb"jaqth elelnentter men 
kelecekte kezdesemiz. , 

·· <;oqarhdiLBarlhq aelgili elementterdin -89 camalb ekeni aj-thldb. 
Bulardbn, kepciligi ete sijrek, lier ystinde tipti a.z kez.desetin- zatt_ar. . 

Temende elementterdin . tizimi kelHriledi (Bular <;attav ycin 
emes). - . .. 

Bul tizimdi _qarap ot?rbp aq, _ Bulardbn, keainin sizderge tanhs 
. em es, <;at eke nine kezderi"niz <;etedi. --

*Azot 
·Aktijnij 
Alyvmijnij 

*Argon . 
Barij 
Bertjllij 
'BoJ 
Brom 
't'.anadij 
Vijsmut .. 
Suv tegi 
VeJfram 
Gadolijnij 
Gallij · 
Gllfnij 
*Gelij 
Germariij 
6el!_llij - · 
-~ 

ELEMEl\f~TERD-iN; TIZIMi 
' 

, - -. I • 
· DijsprQ'{ij_, -' _,; Lan tan . , Pr-azeodijmij 

_ EvFh'pij _. · Lijtij- · , Protaktijnij 
*Temir . . Magnij Radij 
Althn . ·~""' - Mazl!-vr.ij .Radon 
lodij Marganet~. R~nij ~· 

.ldjdij : *MhS , Rodij 
lttersij ' Molijsden · *Sbnap 

- ltter ij · * A:rsenijkum Ruvsijdij 
Iod , · Natrij Ruvtenij 
Kadmij. · · Neodijmij - Samarij 

. . Kalif~ .*Neon ()}oroiashn 
Kaltsij , Nijkkel Selen 
l<assijopej Nijosij --*Ky.,1>1;t f 

*Ot tegr Qalajb - *Kym1s ~ 
Kos.alt -,, Osmij Skandij ~ 
-Sijlljtsij Palladij Strontsii' 

*K.rljpton *Platijna . Stijsijui{1 
*Ksenon Polonij Tallij • · 

Tantal 
Telluvr 
Tersij 

1-. · Tijtan 
t Torii.. ~ 
i Tuvh) '-
"-~emir tegi 

Uvran 
Fosfor. 
Ftor 
Xlof 
Xrom 

, Sezij 
S~rij, ·· 
·Mbroc 
·sijrkoniJ 

. Ersij 

TiztmC!le fri'~ri.pter -men:Bos kyjinde kezdesetin metaJdar ketsetil
gen. -~epciligi solar: - ~uldbzca men Belgilegen\ieri c;aratblh.sta az~a 
BQlsa, Bo~ kyjinde ~-c;~aJ3ajh · ;<:. ·. 
zat., ty,-.rinde keidesetin _ e}e-
mehtter. · 
· .<;arl!thlbsta, Bizge kezqe·
seti_n ,to lop c;atqan- t~rli zat
tardbIJ, · qajshson' · -alsaq·-ta 
'!;aaajb· } attar ja . Bq_~ kyj
degi eJeme~tter, ; he- BOl·· 
mas a .Qsb" elementterdin ·q o- -

.,,..s~ndbSb 1'B0lop CbOFid•B-. 
<;er ystiHCiegi s·uv,abiJ.,, 

avanbn qand.aj zattakdan,_ 
qur:a~€Jl<,illhn ·xijmijal?q '"c;ol _,, . . 
men _tekseriB - ~bOJ.~p, si:Hp~ ·. - 42-sygrJ C~ratbli> sta~b- elementterct1n. ~..,. 1 

<;er carhnda ~ a;vaqa qandaJ · ., ) · taraluv dij_agramb. · · 
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elem_enttin, q:mcalbQ ekenin. orta .esep pen eseptep, ;)f qajs~s,~nbll 
µielcerli sallbn ajtuvota Bolaqb. . , . 

Bul esepke qara0J.anda.,.. c;erdiq qhrtbsbnhn, Bir nece (ava men 
- suvdh qosqanda) elementterden qana quralqaBdbOlb anMJ.talqan, 

ofardbn,· s9stavbnda0J.h elementterdin, kepciligi, az kezde.setin ele-: 
mentter BOlbp chqqan . . Denelerdin, deni ·. 9 qana elementterden 
quralqanh (42-sygret), dijagramda anbq kersetilgen. Bulardbn, yle
sine c;lenenin· c;alpb salmaqbnbn, 98°/0 camasb keledi. Qal01an, ele
mentt~rdin, ylesine .2°/ 0 camasb qana keledi. 

· . Olardbn, icil).en 9t tegi Briri_nc1 orhn albp, negizgi.tav·.c;hnhstarhn: 
granijt, Balchq, qum, ijzves, qumtas, slantsh sekildilerdi tyzejtiri 
mijneraldardbn, quralhshna kiredi. Ot tegi.suvdbn, sostavhna kiredi 
(salmaq c;aqhnan alqanda 8/~ Beligi) c;ana avada da Jiolac;lb, 

Munan kejingi ekinc;i orbn alatbn element sijlijtsij, sijlijtsij 
degen eJementtin, atb • kremen •; Bill caqpaq taS~brJ, SOstaVbnda 
BoJatbndbq!an kremen degen sezgen alhnqan. 'Sijlijtsij. gran:ijttiQ, 
quRinhn, sazdbn, c;ana Ba.sq~· t<! .. V <;hilbstafbl).brJ, sostavbna kiredi . 

.Y~cinci Qrbn · ala_t~n ~lement' atyvmijnij, ol, d.ala cpattar1>nhn, 
sazqbn BalcbQtbn, c;ana i3a_sqa da t0lbp tatqa:q mijneraldardbll · 
.sosllavbna kire\).i. ' . . · ·. ·. · , · · 

·c;er ysti-ne {en. kep ¢a·jl;1l0Ja11: OSI! Y,C ... eJemen.t~ _· 1. 

. - - ..:.., . 
P~ShQTAV:O[A ARNALOlAN SURAVLAR 

1. Qandaj qasijeti men metaldb metal emesten aj'brashzdar? 
2. Sizderge metal emesterd!n gaz tyrindeglsinln qandajlarh selglli? 

· a. <;:as"11jb zat degen ne? -
4 . En. k~p ~araoianf ye elementti at~ndar. 

-- \ 
~ 

·v. ZAJ~!{ S'ALM~Olb SA9 TAlUV ZAN:b 
. l . -

Bzderin,izge Bel~{li metaldardon, Jrnsi _c;ajch_lnqta91,h_ temperar·uv
·rada, _;)sirese qhidhrblOJ.an vaqb~ta . kyng~rtten:p, qan~Jbp; qaq,_,_to-
.. -, • · • 1 · tbqtarqa· ajnalbp1 xij mii.albq . e~geristerge 

· caldbOJadb_. . ,_ : .. 
~~::f::::==B . ·Biz, endi sol q.UBhlbstar men tolhq tyr~ 

de tanhsa mbi. · . ·'··~ 
, I. Nletaldar vien ·t;}H U!le •. ?izdin. Birin-. 

. ci rette ald'bmbzda turoia.n ·cecetin .,masele
miz q_hZdbf0]3,rinan son, .metaldbn, salm~CJlb. 1 

~ . ezgeryv, ezgermevi tuvral~. - fylet,ald~!Yqa-
43.--sygret. Metaldb ~teml; O}h, metaldbQ salmaqbn]m ·c;en,.U BC).sadb qep 

·qorap·qa salbp qaqtav. ojlap qaluvo1a Boladh; Birag,_ an~qbnda 
· · .. ,~ ...,. . olaj Bblmayhna da viymkin: ·1;3_ul qojhlOJ~~ 

' suravqa. tar:rij6'e qana . c;avap· B.ere ' ala'd~. . . . ... -
· Bir nietal'db aldbn ala : qbzdbrmastan BUrhn. salmaOJ"bn · elcep 

, aluvl,m&z kerek, onan kejin Cbqathrr q<1,qtb~ kep BPl~VI? ycin 
metaldb kes_ek kyjinde almaj,' u.ntaqtap · usaqtap QbZdbfuvhmhZ . 
'kerek-. . Oi.fhl\· a:rtbnan . pajda Bolqan qaqthn .s~lmaqbµ eJ~eifl1.iZ . .-. 
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a1 1- t<Jfrijee. Bir qas6q metal -untaqhn 'temir qorapqa salhp, 
(usa-q Bhtbra. nemese qum tyrinde salsaga Jfol?db) usaq k.irler in~n 

,..tarazi.qa salbp ten,enizder. Onan kejfn Ollb ye BUfbCqa qojbp 
saqhjnalb ctatijvke (43-sygret) ornah;p, qacan metal qaqqa ajnalbp 
Bitkence qhzdara Berin,izder. Munan son, <rnd~n suvbp qol men 
ustavqa kelgence kytip, qajtadan tarazhOja-- el'cen,izder.- ra . .. ' 

·Bul tdc;rijBede qaq alqacqh albnqi_an metaldan c;enil BO'lmaq 
tygil ·alde qajda avbr Boladh: _- .. -

Endi t~c;rijseni c;_aBbQ pro_sijrkaora ·c;asap qarajhq, onhn, qorthn-
dbqa t:Js~ri_ Bolar ma eken. - · 

1111 2-tafi-ijee,__ 8zde~iniz Birinci td~rijBede alqan temir ·untaOJ.hnan 
azdap albp proBijrkaora falbl~hzdar. ~-Buqan ci.nh tytikke qavchq 
tytigin kijgizip· qhshp ~rnat?lOJ.an t:bOf.bll fhCJtbp (44-sygret) tarazhoia 
elcep . pr6Bijrkadaqh-, metaldb - azdap cajqap, tysi- -ezgergence 
QbZdbrhn,dar. C)Bden . suv'I?tbp tarazhqa qajta s·alhnhzdar. Salma.OJh· 
aioracqh BOjh men qalatlb. 1 

, • • · , 

Budan chqqa'q qorthnOhOJ.a tysiny\'.· ycin qavchq tytikke ~hnh 
-tytik c;a.Jqap, onh-.fc.iIJde suvb' Bar stakanqia Batbrhp ( 45-sygret) 
qhsq~chn ach~bz<;lar .. c: ~onda suv tytik · p~n c;oqaTb keteriJedi. ~-

at' tyrli "· ~meta)d_ar . men -' ~asaloia~ . ~ ~ 
~:~:~~ele~den,. .m.~n'adaj qoft_hndhOJa ke- . ~ ' 0 

-1. \;aBbQ proB_ijtl&aOJa sa-11?P metaldb (~ 
ertegende, . : pfoBifrka icindegi ,avanb"1 

.·kelemi kemijdi. . ·y 

2. Icinde metalb· c;ana avasb Bar pro
Bijrkadi,q salmaOJ.h~metaldb qaqqa' aj
naldl.rbp, avashn .. · azajtgannan kejin de 
kemirilej our6n0Jb feyji_nde qaladb. · 

_ Bur··pakti!erden .. .temendegi qorthndb-
lardh · chOJ.aruvqa ·Bola9b: '. - · 

1. Metaldbn qaq.q·a · afnaluvb~xijnzi
ial,b,._q. reaksija. Munda -c;alOJ,bZ· qana me
tal emes, ava d'a qat_ria_sadb, sondhqtan _ 

~ ayani:in, salrnaOJ.h azajadh. ' 
- 2. Qaqthn' salma.9Ih -- al'bnO{an metal-, 
dbn, salmag_bnan aV.bf Bolathnh, qaqqa 
ajnalqanda oqan avadan· B,ir ·ctene qo-
Sbladb. · -' . ' 
· , ·3.: <;as_hqi proi3i]tkanb~· icine mefal 
sah~p er:tegennen kejin 'de onbri; salma~b 
ezge-rmeji qalathn se~eaiil, ,"s'b)aj tysinyv:ge 

44--sygr~f. <;aa~q 1idbsta me
taldb qaqqa ajnaldbruvoia ar

:•' naldjan" aspap. 

"i 
r-. ' 
\ 
\ ""lo 

-0· \~ 

. ' ;., 

45-sygret. <;a.ai.q b°dbsla ' ine
t!!ld,b1 qa·qqq. ajnaldubp, onbn 
Jclndegl avanbn ·salmaO[b eF 
gery~ ~ezgermevin si,nav. 

/ Bolad:b·. Metal qaqqa ·aj'naloranda avanb1~ 
·salmaqh· qai].ca kemis~, qa·qthn salmaOJ.h 
·sonca artadb. Bulaj ·:irnlm-aqan kync!_e 
prosijfckanhfJ, ·salmaorb, ezgeryv kerek edi. 

S_onb men Bizdi# tt:Jc;rijBemizde; ~eaksijaOJd qatbsqan mettl.L 
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men avan,pn salmaqh, · pajda BOlOJan q·aqtb'4 salmaqb!La tet; sol-
OJanb., ... " 

2. Basqa zattar men t<u;rijseter. Endi Basqa re·aks.ijalarota 
. , ~ qatbs_athn zattardhn, salmaOJ.b ne 1,3olar 

___ _ . ~ eken, solardh Bajqa-jhq: _ 

. g ~~ . 
[ 

- ]{) ~ m 1-t::Jt:rtjse. Tarazhqa oqhtuvcb Ber-
~ y~ 7\i"L ' gen, icinde ·<H tyrli ·ertindiler qujblOJ.ap 

eki stakandb salbp tenenizder. Bar Bol
sa Bul stakandardb c;alpaq taBaqth ta
.ra'.?_bOJ.a'. qojo1an .c;en BOladb · (46-sygret~.~ 
Egerde ondaj tarazb c;oq BOlbp, ne .Bar
lbq · zBenoqa ,.c;etpejtin Bolsa, e(tindilerdi 

4 6-sygret. Jclndegi ertindiler 
men tarazbCJta ' ten,dep qoj0J.an 

ekl _stakan. 

proBijrkalarqa qujbp istese de c;iifajdh: 01 vatjbtta eki proBijrkiJ.nb 
Birine Birin c;ip pen BajlastMhp aptek tarazhsbna SBIJ! ilgek pea 

. ilinedi (47-sygret). · ' ' 
\ Tarazb · aB_den · -tenelgen son .efJind-ini Birine Birin qujbp aralas-

lbf:bIJ,dar. SalmaOJ.b BUrbfl,OJb q~!P!'nda 1.). qaladb. • . 

1ar fyrli -ertindil er: ~en: c;asaOJ.a~ tac;rijBeler aloiacqbda ~ aloi<!n · 
zat~a.rdbn salmaqtarb·~a t,\:n -BQlatbndbOJ.&n l\ersetedi. I?ul tac;rijBe
den Chqqan qo'rthl!dhOJ.a, · _Xii•jm}ja}hq r'eaksig~nhA_,_ QftjShSb.- Bolsa da 
BaOJhnadb .dep 01IavOJ_a toladb. . · 

KeL Bir QU.B'blhstar Biztlin; ,Bl!l tac;rij
Be9en -:cb.qqan qortbndhmhz_qa qajc..b ke- , 
tetin sekildi. fvl.bsalI>, -catnnhn, spijrttin 
c;anuvlarhna qara~,anda, ec Bir zat qal
maj c;o}bli:.p ,keteqn · sekildi. Bui qalaj? 
Chnhnda solaj ma~ , 

\.. ,. 

~ a ,2:l8t:rijse. Sbi\OJ.a cam ornatbr> 
qurqaq· kolsanhn, ·ne-wolmas::i. skl<:inka.~ 
nhq icine l!S\'ap c;anqh:r.hp qarajhq; c;a·
nuvhnan Birdeme pajda BQlmas ·pa eken. , 
Sklankahhri icki Betinde ·suv t~mchlarh '-A~~--'--J....J 
pajda J3oladl:i. . - . 

<;anhp turqan ·cam senisi men sklah
kanhn, icine ·ijzve1' sitvhn q·qjb_p BajqanbZ
.«.dar, ijzves s_UVb .J ajlanadb . . Bul kemfr l 
qhcqhl gazdhn Be1gist, ·• ·'. _. · - · 

47-sygret. · Ap.tek taraz1>shnda
OJ.b I cinde ertlndl sar 

" . ·.,, 'J.lrqsljkalar • 

I' 
Bhla.jca <'}araoiancla c;an01an -,cam.nan ty,k ·qa_lmajthn sekilqL Bi!>l

qanb men, . Bu! t~c;rijBe ·<;anqan ,camnhn tyle qa.Id~rmaj c;anbp. Ret
pej,ti-~digin dalelde;jdi. <;anofan .ca,mnbn, omhna eki. <;ana · zat-suv 
men . kE;imir QbCQhl 'gaz)::> .. r>ajda ·s_olad9.1 

·: • .. • • · 

Btt1 ·zattardhg salmaq.ta•rh qandaj? Salmaqtarb cainnh.n c;anqan. 
B·eJigi:tfi-~- salJTI.aOJ.bnan {lrthg Bola m~, c;oq . kem BOia ma, _,,..,alde-

_ ": ,._ . . ... . . .. ",,··.,( .· .... ~·· . .. , ·: 

9 Znenon&n ~r- qajs&sr. t;)~fijsenl ~r tyrll ertlndller men istejd!, 
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~ol cam s.almaqh qanca Bo1sa, son<;a Bola ma? 8tkendegi ist~gen 
t<i<;rijsege qaraqanda <;anuv <;bO(bmdarhllh:Q-'- suv men ·kemir '§hC
<l'h-1 gazhnhn, salmaqtarh B-asbndaOJ.h aloian camhmhzdhn, ·i;anqaa 
seliginin, salmaOJ.bna ten. soluvh kerek edi. .Bul c;oruvdh t<ic;ri·jl,~e 
~asap t~kserip kerejik. 

T~¢rijseni mhna temeµdegidej -~tip 
istevge Boladh: camdh c;andhrhp, tarazh
mn. ystihe qQjhp, 'c;oqarOJ.h c;aoihna · suvdh, 
kemir qhcqhl gazbh ezine <;hjnap alathn 
ij~ves pen kyjdirgic natr kesekteri tolth: 
rhlqan lampanhn._ chn·hshn 'kijgizinder- (48-
sygret): \:!lnoian sajhn c;o01an:i keteriliR Ch
-<J1h,p, c;atqan (c;anuv ~hOlhindarb) _<;blh gaz~ 
da-rdh <;oqarh <;aOJ.hnda tnrqan sin,irg£ ~- ~~~~ -;::==~ 
zaUar- qaBatbna Barhsb -·men - .tyge1i m~n . . •. 

. sin,iriJD aladb. Tarazbda c;anbp Bitken cam- 4;8-sygret, Tarazhd<!-9fh r;a-. 
Ilh:Q onihna ~yjdirgic natr .. men ijzves sot- nhp t.uroian mat cam. · 
-qan kemir qhcqhl, ~az_? ·men '. suv qa~a~i:;·c. · . . : 
Bulardhn s~lmaOJ.h ·c;anoian camnhn salmaOJ.h men !lir.~eJ BOlm.aq 
tygil iar~zhilhtJ.i c(lm, .i;oq: ~!3ashn Bashp/ 'avhr tartadb . .' Buqan }\!~ 
~-oldh? _Bui Bdlqan ezgeriSti tysjndir-Y,v; op-on'aj ~ '.Ste~rijn ca~ ... 
~anqan vaqhtta-, .onhtJ. '.QU(hlhshndao1r. suv tegi men kemir tegi ava 
inen reaksijalanbp, : kemir g{l.z'h men suvqa ajnaladb. 

Biz, Bir.inci Bolc;ay.bmbzda c;anmr ChQlhmdarhnhn, salmaqh c;an- , 
, qan camnhn, s~lmau1f, men Birdej 'deli~. ~Biraq, onda Biz ,,albnOJan 
zatfb~" iCine '. ya Jan, e a,mnhµ ez Bash qaiia kirip qojmastan OOJ.3R 
1<;anqanda reaksija BO"lbp, avanb~ Cla kiretindigin eske_rn,fed!k. \:an
q_an vaqh,tta. C~m zattan; a~(;l.Il~ll, Bir Beligi meyteaksija91a· kirise-· 

. d.1. Munh, BI~, m~n~:n .da Ken durbsbfaq fat;r/ lBede cam c;anuyqa 
· qa~1:>sqan avanbn, salmaq9~ elcep · salhsth~saq, ~sol <;a.n91an camnan 

pa]da Bolqan zatth -avhflamaqan salmaqhna ·_,ten _· BoJoianbJl ker~
mi.z.._Basqa sez _Bep. aj,tqanda-Bizdin neg~z~t B01<;avi.J11hzqa qajch
Jhq: c;eri1 c;oq. Qac.ancfa ·· Bolsa xijmijalhq r~altsijaqa 'aldjan zatb- _ 
Jllb:fdb~ salrizaOJ.b sodan paida- sqlbjan z&tts~ s_almaOJbna ~en, . 
eoiadb · ""' " · \, · · 

• •l . ~ " ~ '1 ' 

·. 3. Zatthq s~I'maoth . saqtaluv~ zanb. Reak'Sjjaoia alogp. zatI:>mhZ· · '"' 
,~hn salmaqb sodan pajda, •BOlOJ.an· . zatthn, s·ar.~ab}•h,na ten. deg_el'!i 
e_r.ec;e~e, ~ul Bj:c _ca·saq~n; t~<;rijB_E'._ler,' qana €rn~. xi.jip.i.jal,1:>q· neak
s11ala:Fdhn, qapd'a] loq tyti Balsa da BaOJ.hnall.h. \ , , _,,._ . 

@sh in~zgilg.e dej.in xij'mija.lbq reaksrjadan pajda_.. Bolqan zattar- · 
dhn, , salmaOJ.h, sarlhq._ reaKsijaqa qatB~qap. zattafdhlt ~?lmaq·hnan 
ne 'art_DC:i, ~·ne _k'em 'Bolqanh "osh kyrtge cejin· d!UfhS . '<;asalbp c;yr-. . 
-gen JSijmijalhq t<i<;FijB.elerdin .. ~c· qa·j~1>shfida da Bajqc:i.Jqan emes. 
Barll1,q x ijmi_ialbq :r,edksjj.a91q, qatbsqan .. zattar d..bn, sa!maOJ.·b · 
qacanda. B'Qlsa . Cbqqan za/ft6.11db'IJ salmaOJqJ}a . tc.~.; 8otadb .. . Bwl 
.er:e<;eni qacanda Bols·a - "~aU61'1 saq,taluv, zan,b" ·dep~aJc:ijdh. Chiihn· . ~ 
dr:· .. munh zattbn, salm'tiOJ.:~: $aqtaluv zaTT;b degen ,filprhshiaq 'Bolad~ -
I<:ejde Bul·. zan.dh, ataqh~ eki- Bilimpaz'-Orhsthn. ·t om o·n -o so. iV 'lio 

(1GZH -176S-) wen fra,nsuvz Lavuvaz,i je.n'in, (1743-.1794-)\ 
a.m.1,rb men d~ "·.L o~m on o,s o v peri t ·a v u_y a z i j e . zanh" d·ef! 
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atajdb. BuHu B·u1 zandh rjf qajshs~ ez· BeUe~i men i;asaoian t<i<;i'ij· 
Beleri ·men d<}leldegen. -Kejifiirek c;asa0_1an tci<;rijBelerde Osh zatJ,nhn 
d urhstbOJ.bn d<ileldegennen Basqa, ooian .qajch .ecteme taBblmaoian. 

· Zattbo, salmaqb: .saqtaluv .za-

j. I; 

Mljxaj!. Vasijlijevijc Lomonosov, 
-: · ,; . . lJP-176~- <;. - -

Ub c;arathlbsthtJ. Bir negizgi za,-
11,b .Bolbp sanaladb. Bizdin ajna
lambzda BOlbp c;atqan xijmijalbCi 
qUBblhstardhn B<iri dP ash zan
qa BaOJ.bnadh., \:alOJ.bZ aq xijmi
jalbq ezger;isterge q;ithsqan jakij 
pajda Bolo1an zatti; tygeli ·meh' 
·eseptej al_ma01andb0J.bmj:>zdbn sal-

·. , darbnan kej sir ezgerister zatthn 
- salmaoib saqtaluv . zanbµa ·qajeB 

sekildi BOlbp k13rfnedi. · ' ' 
. Zat~bn salmqOJ.b saqtaluv ~a-
IJ.b fijlosofijanbn . neg-izgi erec;e
sin d~leldejdi. TasbjOJ.atta ec zat 
izsiz c;ojblbp ketpej'di, ~oqtan 
zat pajda Bolmajdb .. 'Bar· rjJemdi · 
qtiruv"cb mat.erija m<}ngi c;asav.da 

' - c;ana m<}ngL qozqalb1?ta; materija 
'din _ o_qUVb ajtqand~j Ajsa tuv
inastan 5508 <;bl BUrbn ·~aralqan 

\ · ·emes. , 
. . \_pbSbQTAV91A ARNALOJ.AN SURA.VLAR · 

· L Metal qaqqa a jnalqanda, salmaOJ.b qalai ezgeredi? . 
· 2. ·<;:oqtan zatt&n ·pajda , BOIOJ.anhn, ne- Bolmasa zatt&n qur1>p ketkenin Bilesl·i-

der me? · ~1 ' 

3. C~m <;anOJ. '\,Ud\l ~~ pajda Bolad&? : 
4. ~att&n salmaoi~ .s~~taluv zan& degen ~et 

. ..:':., VI. A V A , . 
. Avzh Bekityvli pr?:rnijrk_am::n ·icine metqJ sal,bp qh,zdb·rqannan 
kejin, BUfbllOlh ava 'albp turqart keleminiJ.i ·Bir azbri "tytik pen ke-
terilgen, suv Ba.sqan,I~n Bajqadbq. ' . _ 
ProBijrkal'lbIJ. icinde'· reaksijaqa qa
tbspaj taqb d'a Bir .Sbpbra ava qaJ- . 
'db. Metald)> qaqq!J. .. ajnald,bruv ycin 

· Barh:>q ava qatbspi'aj; _onhn, .oir .. oeli- '· · 
ginitTi qan'a qathsqa.fl seBeBi He? . 
Bul reaksijaqa ava1;1brJ, qandaj ·ga·. 
tbsqan Beligi? · .. · · 

,. 

_ Munh · sasqa · ec Il<}rse, emes 
ezimizg.e Belgili o't tegi dep <;O: , 

. ru_vhmhzqa soladb. · · · 'J -B"~~-Lc=.:::::===:...L;.~-..:;,..-;.L. 
1. Ava ~· gazdardbt] qospasb .. 49-sygret: · Of tegl -men 'nibs fotbOJ.&'11 

Avari_bn .icind·egl . ot teginin, metah · tot&~shzdan,d.&ruv. aspaBh~ ' ·•· 
dar men qaq tyze{indigi:q ~~ha . < •• : : • • • • 

awa taza zat _ emes,·-gazd11rdon,;_qospash ekendigin d<}lelde:vg~ - Bolad&. \. 
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. . Avadan mefaloia qosI:ilOJ.an ot tegin, ~ qaqtan qajtadan suv teg;il 
meJJ ajhrhp aluvoia Boladb. Tcic;rijBege mhs qaqhn qoldanuvoia ·Boladb~ - . ~ . 
, ""• ·Tat:rijae. Suv tegin 1 aluvqa arnalOJ.an proBijrkaoia (49-sygret) 
chnh tyti~ti tirkep, ct?-tijvtin,. qhsqhchna sygrett.egidej etip _l{elBete 
Bekitin.der. Suv teginin, ta~alhOlhD shnap othrhn,hzdar; taza suv 
tegi Beline Bastaqannan kejin tytikke az .qana mhs tothOlb Bar 
proBijrkanh kirgizin.der. · · . ~ 

Mbs tothqhn qhzdhrbp Bajqan,dar, ne Bolar eken. ' ~ 
· Mbs tothOlh Birte·Birte mefaloia ajnalbp proRijrkanbn, icki qa
B"hf.cqalarhna suy t?-mchlar!,:>uhtj <;hjnala Bastao1artbn Baj qajshn,dar. . ,_ 

· Mund~qh Bolatbn reaksijanh J?blajca-.keskincfevge Boladb: 

I 
IDbS 1· - . < I: s'uv tegi I 

. . ot tegi + ·suv· iegi = ot teg1 +mbs 

SUV ·- . ' 
Muhdaj almasuv· reahijalarh metal to jhOJ.hilhll. ~epciliginde B~-

Jadb.- _011? . tot~q~bzcta·~uv reaksij~s~ dep atajdb. · . - \ 
Bul reaksi]adq m~tal qaqtan qa1tadan · alhnadb ,,totbqsbzda- \ 

nad6". . - . - :. -
,. \:asaJqaff t<:H;ri}B'e,, .' metaJdardbll, qaq.tarb tyzilgen va·qhtfa ,.3m;q; ·' 

ot tegi men qosblathnh· kydiksiz kerinedi, olaj B.OlOJ.anda ava ·icinde· _ 
ot tegi Bolo1anh. '-' · · , . 
' · Av?nhn. tyrli gaz~~ft' qo,spasbnan qur~lqandbOJ!;>''"tuvralb mcisel_e 
XVIII-·otash_t:dbn. ajaq ~e7;inde 17 44-c;. Anglijanb~ ·_pr i j st 1 it · de- _ 
gen Bilimpazh ot tegin Birinci ret taza kyjind,z ajhrnp alo1annan, 

· kejin oiana keterildi, · · f. . 
Qbzdbrµ.v men ·pr i j dl i j · ot tegin shna!p tothOJ.bnan, eiimiz 

ajbfluv~ reaksiasb n:.e!L .t~nhsqanda istegende) ._etip aj!"rbp al01am 
A"'a_ elementterd1n- am dep 'kep v::aqhtqa d~Jm sanalbp c;yrgen ~ 

Ava_.sostavth zat Boltiv_h ·k:ere~ ?egen mciseleni \ cecken, Pr _i ).st Ii J 
emes, . onhn, zamandas.o, ez1m1zge tanhs .fran~u.vid&n B1hmpazn.. 
L <! v~u v·a z i j e· Bbl~t:bp.._. ~ ·, \ · - -~- .... 

Lavuvazijeden ·B·UfhilQlbXijmijaqu- · (t · · · 8. ·. -
Bhlhstarhn teksergen a9,amc{ar reaksijaoia · · · · ~ < 

qathsqan zattaJdhb. sl).n ·<;a'oibifa ken,il · Iiel
mej, _ qur~ _sl,rtqh~ sapa ezgef.isterin qana 
zerttegen. Lav u v a z i j en in. Bulardan · 
ajhfmas:b.:.....,. cir Bir xijmij'alhq - ezgei.isterdi 
zerttegende·; SOOJ.an ·- zatthn, -:sapa c;aO]bna, 
keI\il _Bely~- men Birge ·san ctaOJbll_ da qal~ 50-sygret. ~ay..U:.:azijenin 
db'fm~J c;alpb elcep, t.arazh men tygendevd1 ._ava!Jh a)l_alljzdavdaOJb. -
qoldanqan. La.vu v a z ii e rarazb zattar- . qolda~oian · quralb. 
dbll, 'Xijmij,alhq ezgeriste(in ~,ierttegende qol- _;,.. - ~ 
dari~thri xijmija mamanbnh'b. Bir ·ylken q~ralB dep san·aqan: 

La v-u v·a z i Len} n. , avan'hfl, sostavhi1 zer,~!evi, zatfhJ1 ava. men. 
4!> : 
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~t tegi icinde c;anuvI,n · teks~ryv ,c;umbshnhn ·<;alqash BO!"hp · sana
ladb'. Lav u v a z i j e mhiiadaj tac;rijse (50-sygret) .c;asaqan: 01 A 
·qhzdhfmashnhn tai;iaqh icine shnap qujhp, C retort ornathp, Onhn 
'ijmek tytigin, icinde ava Bar B qalpaOJ.hnhn asthna ' engizgen B 
-qalpaqhna shnap qujblOJ.an D taBaOJ.hna tenkerip, ~taBanh · QbZdhr'" 
..qan. 12' setke QhZdhrOJ.aiman k~jin . retort icindegi shnapthn c;a
rbm:c;arthsh QbZhl untaqqa ajnalqan. Qalpaq icindegi ava ka
Jemi alqacqh keliminin 1 / 5 kemip, qalpaq astbndaqh shnap kete
,rilgen. Munan -attJ?g ertegen menen ava kelemi ezgermegen . . 

Lav u v cJ..z id e Barlhq retqrttaqi, zattardh salhp ah?p, pajda BO)-
. qan qatth qalqan shnaptan Belip· albp, zerttegett. 

Bul pajda . Bolqan qaqthn ezin . qhzdbfOJ.anda ot 
tegi men s:bnapqa ajrhlathn shnap toth<J1bnan aj-hr~ 
mash Bolmaqan. Lav u v a z i j e · ezinin c;oruvhllhl.l 
durhsthOJ.bh anhqtav . ycih qaqth , klcirek retortqa 
salbp, kycti otqa qaqt~OJ.?n. Qaqtan chqqan gazdb 
suv· Betine tenkeiilgen hdhsqa <;hjnaqan. Pajda 

'"""""'=~~=±-... ,, B()lOJ.an gazdbJ1 , kelemV alqacqh istegen ta<;rijae-
. · '· ·, degi. avanbn kemigen kelemine ten BO}bp Ch'qqan . 

. .5l~sygret. Fosfor-· Zat -_sir c;erden 9:attca - ~e~ise, ekinci ~ir c;er.&'e so~~ - · 

. .oi. qalpaq astbn- ca qoshlqan. LavuvazJJe .. gazdhn .tyr.h · qas11etterm 
da ~andbruv. tel}ser.e 'kelip, .munin, .ot tegP} _ekeriine anhq -sen-

. ge(l: Qalpaq asthndaqb qalqan·' ava thnhS aluvd& 
' ~anuvdh_ dii qolefamajlbn --Bolqan; icine gamaqan thcqan elip, 
:·c;anq_an · ca~ sengeQ. - Lav u v a z·ij e Bul _,. _gazdh azot. (t~rcilikke 
c;aramshz kehlsiz) dep ataqan. · 

Sonh men 'at" ~egi ava: s_ostavhnhn Bir Beligi ekeni tolhq dale! 
-dengen. Qaq pajd:a Boluv, c;anuv,. thnhs aluv zatthn ot tegi men 
-qoshlUvhnan ~uvatbn ezgerister. Bu! ezgefister reaksija av~ icinde 
~nemese taza ot tegi:. ,icinde Boluvhna najla_nhsth emes.' 
- Zatthl'J. ot~ tegi .rti;en qoshluv reaksijas:rm zattbq, · totbOJ.UV'b dep 
-0t tegi men 'E~lemen~tin · qoshluv .reaksijashna.n -lpajda Bolqan Z(!t-
tardh totbqtar clep-'1i.taj.dh. '" . ; _ -: - · ·· , 
· ;..,._2, Avanbq sostavb. Ava s·0stavb men · tanHsuvl ycin mhnadaj 

,Bi r i;a.B'ajh .. tas;.rij~e.c c;asavhmnzqa Boladh. Shiiapthn, · ornhn;:l ot tegi 
men, shnapqa Qfl.TaOJ.anda/ ·Bir talaj tez <;aria _onaj· reaksija Beretin 
-zat josf6rdb alajJ:,q ~ . . 

·Fosfordh, s~vtl? Batpaj qa!qhp 9yretin, thOJ.hnqa · ornathlqan 
· taaaqcaqa salhp, qalpaq . asthna c;aBajhq (51-sygret). Fosf0rdb 
i:utap.dhrhp, qalpaqlo t~z . thOJ.hndajdh.· Fosfgr c;allhP~ Bitip, pajda 
' Bolqan' aq tytih (Fosfor angijdrijdi) ·:.-·fostoiA othOfh - suvda e'rip1 
::ketedi. ' - · . · '· · . ; · ~ . · _) . 

Suv, aveid·e ava ali.p tqrq·an kelemnin: 1h f!.e· ~eter.iledi. Qal- , 
·,qan gazdh tek;s~rsek,! ol · c;anuvqa ec B'ir .<;arderµ -.-etpejdi._ Qal{ila'q 
. .asthna. c;anoian '_ ca;n, 1 p.emes1 ~ala · apar~a<l; .. lezd~ ~enip · qa'lao&. 

. ' ' 
. l} or tegi !!'J!bq t'uvP!bZO[bC ·gaz ~ctegen sai. Munb. i..avuvaz"lje OSblaj ataqait-, 

(H tegi degen sez--latbnnhn ,,oksijg~n1iyvrn" degen sezinen a·vda>blqan. 
-Ot teginlp, qosblbstarbnbo, kepciligi._ suvoia eritkende qhcqbl aeredi. 
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Ekincitlen ol gaz ijzves suvb~ lajlatnajdb. Olaj Bolqanda Bui ke
mir qhctjhl gazh da emes. Bul-azot, onbn, SbBaOJ.ashna ava~ kele
minj n 4/5 tijedi (52-sygrettegi -dijagram). · 

Ava icinde ot tegi men azottan. Basqa kemir · qhcqhl gazb men 
su:v BUVb .da Boladb. Avac;l.a Bul eki gazdht'l melceri turaqsh]::· Blt:
lardhn, melceri t<H;rijBe ycin avanhn, alhnqan ·<;erine <;ana , Basqa. 
\'.a0jdajlar_01a Bajlanbst~ ·Boladb. · 

Aioi 78% 'Of feqi 2/.% 

- (nertl,i ga'zdar a94%· 
!, , . /{s!fitr {/6C"qo/ gbc'b 0,/J.3% 
' . --·, -. :/3asija':q/i,zdar aoJ.% 

52"sygret. Avimµ 1kelem sostav Belikterinln ' dijagrammash. 

53-~ygret. Mljkroskop pen qaraqanda
O}b en9lrls to;:anb . 
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nan .cala c;anoian kemir untaqtarb qapqara ty_tin kyje BOlbp BUV· I 
daqtap ucadb, kej Bir ylken endiris · brbndarb can.db avaqa kep 
CbOJ.aradb. Bq_l can. ekpeni calhp, k~jd'e ~r tyrli kycH avruvlarqa 
seBep Boladb. · . ,-

Den savlhqqa Zb}andb endiris orb!Zdarb yjlerinin av·asbn 
zerttegende, Bir kuvs metr ava icinen mbnalar , raBbkrnn: der
mende 47 mijl!ijgram, CaBUV--'<;OilUV masterskej lerinen 55• mij \lij
gram, sement zavodbnhn avalarhnan 22~ mijllfjgramnan tozaq ta
Bhlotan. Mijkroskop pen qaral01an tozannhn tyri 53-sygrette ·kerse· 
tilgen. . . . . , 

8ndiriste can.db -azajtuv ycin ' ventijlci tsija c;ana Basqa cidister 
arqhlb .can ,men kyres c;yrgi_ziledi. . 

Mundaj can-tozan m·ektep yjlerinde kep Boladh;. Sondhqtan, 
suv cac.hp, edenderin munaj ·majb men majlap . qara taqtajlarhn 
suvlh cyserek: pe1(l syrtip. canqa; tozanqa qarsh caral~r istev ke· 
re~. Tozan ekpege ete Zhjal).db ekendigin c;'ana can men· Birge 
avanhn, icinde qavbpth . ayru~larqa seBep _Bolathn mijkrnprar Barlh· 
qhn este ustav keFek.- " ~ .. 

3. Ijnertti gazdar • . Kep 'vaqhiqa dejin av.anht1. sostavh tolbq 
zerttelip Bitti~ eI).di ava.dan ec Bir t_asar c;.analbq Bolmav -kerek . dep 
c;yrildi. Bui tuvralh L~ vu v a z'i j e t;:} c;rjjs~sin .talaj qgBhltbp c;asap 
kergend'e senerl.iktej ~Qlbp. ChOJ.bp oJbFOJan. I?ir.aq, X.lX:oias6rdhn 
ajaq kezinde munan 40 <;bl BUfhn Anglijanl'.,n:-Bilimpa!t b.'Rams.e f 
aqMqh ·vaq-httaoii; texn·ijka CJthlhmrfhn c;etisk~n c;ana cidis; c;ana 
c;old'arh men pajdalanhp, ot tegin c;ana Basqa da ava qospalarhn 
Belip ,c;ise(gennen kejin, qalqan azof icinde eir nece gazdar Bar· 
lh9J.bn tapqan. . 
· Ramsej . sul gazdardb selip albp, ol gazd.ardhn ·ec Bit zat ·pen· 
xijmijalhq reaksijalaspa.jthn ere~r;.e qasijetterinin, i3arlpOJ.bfl zerHep 
Bilgen. Olardbll. · ezge·celik qasijetteri xijmijalhq ijnedtiligi. Son
dbqtan, ,olard·? iinertti gazdar dep iatiajdb .. 'Olar argon, gelij, nton, 
krijpton c;ana k$ijnon. Bu'l ga~dardhn BarlbOJ.B ava _icinde kelem 
eseBi men '1°/o .camasbnd~ BOladb (52-sygret)._ · , . , 
. Btil. ijnertti gazdardf;n texniikada kej sirevlerin <;ansajthn c;apa 
xijrriJjalhq reak.sij1a01a kirr:pejtfu gazdar kerek Bolqan c;erlerde qol1

• 

danbp_ fyr. M;bSalb SUV tegineri kejingi <;~11.ff g'a'l:-gelijdi (ol·· SUV 

teginen eki ese O}ana aVbfhraq) avada ~yzy'{de dijrij~aBlderqi 
tolthfUVOJ.a, ert q•avph kycti suv teg.i ' ornbna pajdalanbp <;y'F. 
• , · Gelij , q~j sh · va.q1_:>tta kej Bir · c;erden CbCJI8.thn gazdardbn idnde, 
Ifll1qaj" .gud,1b,tjlarbn 1;>q itinen chqatbn gazdardbil, icinde c;aha mijqe· 
ral. suvhnd,a da ke:z;desedi. Sond:oqtari, endiriletin ©rnB da soi. , 

. Ele'ktr c~mdarbn tolt6ruvqa argon de-gen gaz c;um$.ala<lb~ _ _,Elektr 
camnhn ici~degi metald'al}· "istelgen qhl elektr tOgh c;yrgende -tern· 
peratuvrasb keterilip qhzbp c;arhq cacad·b. Egerde ol -qhldb ava 
icinde qhzdhratbri- Bolsaq, ol tez totbOJ.bp -c;anbp keter .ed1.- Mu'm> 

;, 'Boldbrmas··ycin c_amnbq icindegi avanh ajdap ·Chotaradb. Endi ava
·n:b" ajdap ch91aruvdhn 'ornhna Gamd& argon gazbn azol pen qosi>~ 
tolt"b-radb .. 'Bui suthnOJ.h camni!n IfihQth~ :cbdamdh c;ana caruv3:q a 
qol~j1b Bo!qan son kejingi vaqhfta suqan n.eondh da qoldana sastadb. .. .. . 
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Argon· c;arta neon· gazdarh, ·\'.arhqth icindegi -metal shmb Bermej. 
tu:vra gazdhn ezine elektr togh c;iaerilip \'.afhq Beretin, elekt.r ca
mhnGn Bir tyrinde qolda:nhladh: Jytikter tyrindegi, argon men tol.~ 
tbrhlOJ.an lampalar achq-kek tysti c;arhq Beredi, neon men tolth:. 
rhlCJlan canidar achq-qhZOJ.hlt-- kyren tysti \'.arhq aeredi. Mundaj 
camc;lardardhn Brjri de magazinderdi kernektilev,. qulaqtandhruv, 
reklama shjaqthlarota ,c;arhq · Berip rjSemdev · ycin - qo!P,anhlad1:>. 
Ne-ondh_ camdar majaktardh c;arhq qhluv. ycin qoldan~ladb. le 

PbSbQTAVCJlA ARNALCJlAN SURAVLAR 

1. Ava icinde ot tegi, kemir: qbCqbl gazdarb 'sarlbOJbil qal aj d;ileldevge BO- . 
ladb? . . · , __ 

2. Ot teg'in azottan ajbtbp aluv· yein ot te,gi . men azottbn qandaj qasij_etterin 
pajdalan~db? ·· . · · -~ . . 

3. Afgonnhn, nemese gelijdln el]. ,!!rekce qasljet in atanbzdarq, ! 
4.· Suv teginen gelij avbf aolsa cla, dijrljc;aalderdi toltbfbp, avada c;yzyv 

ycln ne <eseptl qold<inadb? . · . · -
5. ·Ne ycln ·a Va fib xijmlj.albq QBSbl6s .. em es, gazd<1;~db.n qospasb d'ep sanajdb?' 
6. Ava lclnde qandaJ zalci lgi> gospalar Bar? 

• 1 

. yn. XIJMTJALI:>Q,,·QOS.blbSTARIJ~Ofb EL.El\J.ENTTER 
~- . . ARASbNP.AOll? SALMA,9 QA_ThNAS 

' . . 
Q~ndaj Balsa da. q~r_~ridb z;tth albp teksergende, OilbIJ, qasije.; 

ti men sapa sostavhl.1 j~kij onhn qandaj eieinent,terden .quraleian
dbOJhn Bilyv me!) · qq.tti_r, . .'aul z_afth quraqan .elementterdin salmaq 
qathnastari>n i3ilyv· ~er~,k aolatih. Eki element qoshlotanda . Bir oia-

na : salmaq . qatbnash men qo_sblhs Bere me eken, a Ide 
Bfr ne~_e · salmaq qathnastarb men qoshlhp qoshlhs Bere 
me ·eken, d_eg;~!! ' qhzhqt,n surav "tuvadh. ,._ : -

Bul · mrjseleni _ talqblav· ycin .·en .rjveli qandaj zatthn. 
0 _,B Olsa da salf!laq sosfavbnbn,- qalaj' quralatbndJ>OJ.~ -m~n-- ta-

- -~ -- nh.qLJ.Vhfilhi ·kerek. Mpsalb, ezimiz zert-, 
t · · -- ·' _. tep . tanhsqan suvdh alalbq. . " I ' 

....... .------ . , 1. SuvgbtJ salmaq $OStav1>. Biz, suv-
..U.::../.!.~-----"<~ ·i dbn 'qasijetteri men sapa sostavbn Bi::-

• • F - ·-:1emiz. Biz, · ,suvdhn eki elementten _:_ 
- , :" I . • ' • 1T! • -.- -

.-=.a=-.. .suv teg1 men ot tegi;nen-quralblanhn da 
Bilemiz. Al, oiida suv.Q.hn, sostavbna ki-

. retin , suv tegi 'men ot teginin, salmaq 
. ' I . d ·;i -04-sY,gret. Gej-Lyvssaktbi:J., t;ii;- I))e cer1 _q an ar. · ~ - . 

rljliesln q!lj!!ll.avOJa. arnalOJa.i:i - J3u1 mrjseleni cecyv ycin suvdb elekti: 
_ , aspqp. -_, - "~ toghn c;iaerip ajbro1anda ot teginen suv_ t 

,_ · teginin. kelemi eki ese kep BOlhp ChOJ.a~ 
thndhqhh eske aluv kereK.. ~ger;Biz, Bir lijtr ot tegin albt..a.n a'olsaq, :_ 
suv tegi 2 lijtr· -~Qlhp cboiar, eg.i; _ . · 

Suv) eginin 1 11,jtriIJ. diJ'[hs.c;ao1dajda J arazhOJ.a tartsaq; 0,0!1 gram: 
2 hjtri 0,09X2=0,18 gr<!.m Boladh; ot teginin _Bit lijtri sol caq
dajda ·1,13 ' gram Bas.ad·I/ .. ' Son:h, men, suvdaOJ.h . SUV 'teginin. sal
maqb men Ot teginin aralbOJ.b 0, 18 ; 1,43 = 1 7 7,94 B'.)}a~b, ·jaki'j 

~ 



:ayti~ sati men alsaq 1 : 8 . Bolad'h; syjtip, ·suv teginin 1 s~lmaq 
~ailgine ot teginin. 8 salmaq BeJigi - keledi.. Bul - suvdhn , s(ln 
jaktj , salmaq sostavh Boladb. Munb protsent pen de (88,810;1> 
ot tegi. · Jl,19°/ 0 suv tegi) kersetyvge de BOladh. 

Suvdhn. salmaq sosta·vhn, onh alqacqh , tapqan fransuvz Bilim
pazb Ge j - Ly; vs s a kc a (1805-c;hlh), Basqa c;ol men de taBuvqa 
Boladb. Ge j -Ly vs s a ·k suv tegi men ot tegin tyrli proport-

. sijada alhp, aralasthtbp, Berik c;aBbQ hdhsqa salhp, ot aldhrqan. 
Onan . kejin, qaj gazdhn. arthlbp qalqanhn, onhn kelemi qandaj 
ekenin tapqan. Munh Bilgenni·n. sonbnda, s4y quravqa qai, gaz· 
dbt\ qanca kelem elcemi k~etetindigin eseptep _ch91arqan. Mbsalb: 
10 kuvB santijmetr ot tegi men 30 kuvB santijmetr suv_ tegin aloian 
:solsaq, ol qospa ot alqannhn sOtlhnda ·10 kilvB santijmetr suv 
fegi arthlbp qalbp qoj a1dB. Sonh. men 10 kuvs santijmetr ot ·tegi 
30-10=20 kuv1f sanfijmetr · suv tegi men qosblhp suv qurajdh, 
jakij suv qurav ycin ot cf:egine ·qaraqanda suv tegi eki ese arthq 
Boluvb kerek eken. Gazdardb qsi,ndaj qatbnas pen alqan kezde suv 
tegi de, so]masa ot tegi de arf'~lbQ qalmaj su.y qana pajda BQ19ian. 
B~~qa sez Ben ajtqanda. G e·j. Ly; vs _s a k sol suvdb, ajbrciJ.anna1_1 
alathn suv tegi · men ot tegipiQ ai'a.sbndaqh kelem qatimashn 
ta pqan. - _ · · ~ / ~ ~ -~ . . .. ~ 

Ge j ·Ly vs s a k c;ai3bq hdhstaOJ.b gazdar' q,.os p1!Shn elektr ucqb-
nbn c;i-Berip 0t alqhf91an: · . · . / ·. . · - - _ . · 

- ~4-s~g;rette,~ Q ~ j ~ _L ~vs s
1 
a let h n tac;ri!Besin -isteyge j3olatJ,n, 

c;en1ldetl'lg;en aspap k~slnndelgen. ... . _, 
Suy tolthmloian qalbU a· tyHkke <iveli 2 kelem .ot tegin <;hjnajab, 

.(oi,th marganetsti ·kalij tuzhnan; Bolmasa Basqa zattan B proBijrka-
shnda ·soladh), suv tegin de osh camada ·etip aladb. · 

B.udan·,kejin th.O}hnOJ.a ~tj{izil~_p · qojql).n shmqarqh elektr kezi 
v}en °tutasthradh: tytikti:p, icindegi - SbII,lDbQ . Uctarb ar'!_Sbnda elekfr 
ucqhnh P,<! jda BOlbp,' tytik, icinqegi gaz 6.t al'adh: Ot. alqa1;man 
kejin tytik icindegi suv ye B~llm c;oorarb lteteriJ ·~di. Tytik icindegi 
4 k_elem gazdI:in. ·ornbna·Bir kelerµ qalaph; ,13ul gai 0t tegi. Qt · a191an 

. va<ilb}tar. . ..su;v .. tegi.nin. eki kel.erp.i men .'oL tegiain, ~Bir !telemL qoshl-
·tlJ.an 'eken. · ' : 

"r.._., 

• ' ' I \ ' 

· suvd&n salmaq sostaVbn ally v ycin .. mbs totboj,b men suv tegl arasbndaqb 
reaksij!J.nb pajdalanuv91a~ aoladb. , , . , . . 

Bui , re(!sksljada suv tyzjletinJ:::, ez lm~zge HC~~lli. ~gertlt; av~IJ mbs to.t&,Cl!bn 
elcep a)bp, sonbnay c_bqqa.n ffibStb elcesek, reakst]a .kezmde mbstan · a~linip· cbqq~n 
ot teglnln. saJnnfqsn allemlz. Bui ot tegi .'tygeli men tyzilgen. su,Vdbn, sostavi,na 

· Riredl. Sondbqtan, egerde, ' aii, ;ilbhot<!n suvdbit· ,salmaq1m.,el cep, sl1Vdbn salma· 
'1Jlman, o'nbn,. qura'. lbsbna kif gen· oH eglnin.' salina'O[bn albp __ ta ;; ta~aq, suvd&)J, jdindegi 
su v teglnln salmaoibnc da· allemlz. , . · . . . · 

Osb · adls pen suvdsn salmhq sostavbn Ge i.- Ly v s s ~ k tJ> n:, far; r.ijaelerlnen 
l.1.0 ~~Jdaj -k~jin, fransuzd'bn Qyvnfa c;. •dej'tin aili mpaw !ap tb. ~ . 
, · Dyv<manbn au \ adls i G~j-I.:yvssaktjklne qaraoianda da) ri~t ijr;e aeredl. Seaea l, 

-t~raz~oia ta~tuv gazda~dbn kelemin : elc~v:deff aide. qajda> durbs· a_olagb: 
~ Dyvmanbn ta r;rljael efinde, r,eaksl_ja l{ezind~ tyzilgen suvdbn salma0Jbn taau.'f1 
~eninde !iej .i_3ir 9bjbnCbl oqtai:. ·aoldb.,·,Yjtkenl, suJ&q zatqa ajnalqan su v:db qana 
~hjnamaj, aiwap. arqblb· . artbq suv tegi men al r.ge t1Cbp kety;vi · mymkln swvdbf\ 
ll.UVbti da ·ustap qaluv l~ erek aeldh. Bui .ycin Dy vm11, suvd&Q. BJl'Vbn tez siQ,lretln 
zat, fosfor a'ngfjdr.ijdln pajdalandb. - · 
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55:sy,grette Dyvmanbn aspas~nb!J; sxemasb kepetiJgen. Munda a-fcfnde: 
reaksija solatb'n ortasb c;umbr tytik; tytlktl t;:ic;rijsenftJ aldb'han mbs totbOJb mende,. 
'facrljs~nin· artbnan da Cbqqan m1>s pe6 01cegen (eki "ret elcevden Cbqqan ajbrma
Ii1bstan ajbrblbp cbqqan ot teginln salmaoib);,s -reaks'ija kezinde tyzllgen suv c;hj .,, 
nalatbn kohla, suvdbn suvbn fotbp qalatbn Jclnde fosfor imgijdrJjd s ar tytikter. 1 

Ty tikter kep .-orbn .albp ){etpev · ycin, olar doqa ja latwnb r!_ U (au I U-farlzdl 
tytlkter ata'nadb) qarpb qusatbp ijilgen. ArtblCJian suv suy1>n CbOJ.aratbn ty.tlk tt 
iclrie avanbn, b'l91albn etklzsejtin kycti kyklrt ' 'qbCQblb qujCJian sijlijndrge· 
klrglzilgen, 

s-K?lsasb c;ana (ftytij{teri t;:ic;rlj_senin aldbnan da, kejin de . elcengen (ajbrb-· 
luv reak?ijasb kezlnde tyzilgen suvdbn salmaCJib). ,,. 

55"sygret, ,D"&vmanhn aspasbnbn sxemasb. 
, ' ~ - . 

. Suv .tegl A~aspa~[rid'a-mbrbcqa etken kykirt qbcqblbnb1~ ·;:irekeil men .albn-· 
Ojan. Suv tegi ggg-tytl l{ terind~gl WfQl.bC (tutqI:.c~ z·attarqbn c;,;:irdeml men . gaz 
tyrln'q~gl qospalaroan t\lif¥ tbladb .. Add~tytlkterind,e ·fosfor ang,ijdrfjd sar; sonsi:t. 
~;:irdernl men suv tegl ·keptirJledl, eklncl tyrli ajtqanda A-aspas1>nda suy tegl men· 
aralashp cbgqa,n suvd'bn BUVb soroi1>z.I:.ladI:. (suv tegln aluv; , ycin kyk \rt qb'cqblbnsn: 
s'uvdaO(h er.tindisl alonadh). ~ Egerde ',sµvdbn B)JVbn 'mbs t 6 tbo\b men (a) tytlkke ' 
,sarQtanca ustap !'.}almasaq, ol v.a<ibtta sul suvlar tl-tytikte rinde sin!p keter ed i 
'~reakslja kezjnde tyzJlgen . Blivlar sbjaqtb). Olaj sol91a~ kynde t;:ic;r'ijs e q~ta. 
qortbnd,!> serer edl. • · · · 

Qyvman1>n ~t;:ic;r,fjselei"i ,>· Gej ~Ly~ssaktin suv: s·ostayo tuvralb !)ergen m;:ilimet
terln q·u.vattap·,, suvdaop> S:uv tegi men ot tegjnln. salmaq qatbnasbn taOJb 'da d1.Hbs-
fadb'; ol l': 'i,,94 "ja nytin sa.11h' men ajtqanda l ·:§ dej soladb. 7. = 
: . ... . :.;, . . , -. , - . 

, 2~ .Analijzq·ev ~af!.a SijntezdeV~ 9 andaj zat1:b-:B9Jsa -.da ~aj-Mhp,. 
QilhD?sostavb~ tasuv· rnaqsath men X:·ijmijalbq analijZ'· <;yrgi;z~di. 
Eger 'Bir ia}tI? · afop,~ 0n1.;>n qandaf elementten tµrntbndi,qhn aillpi' 
eiana qoj-s·aq·, o'l' v.aQ-btfa, siz, s~pa ' analijzi"n <;yrgizgen:~solalnbz. · 

Sapa· anal ljzinin <;aBajb tyii-qurandb zattan elementterdi aj:B
TbP ri ·BOS . tyripde· Ch.91f!ruy. Munqaj anaIUzge .. ·suvdbn ajbr:b1Uv1maru , _ 
sasq~: s·~naP, tothQ1;kg~ghzd1:i~uv men · ajhf~~ da pib~al ~o·t~. ·(!Jadf 

. S-~na p ' toibO!h'Il' QbZdI:iHJlanda ot teginin: :·Belii;iip ~ chqathnbn' 
,tU~anota.n €ala arqbl.h "llilerniz; _ shnapthn. · _!3Zinin · ajrhqca' · qasij.e_tine
~yJeajp, shn§.p ) ot'huthnhn q uralbshna, ot teginen aasqa ~hnap. ta 
kir~t.i. nifi sile.miz. _ :$.~' • , . . _ . 

. ~Os!>lbsta "Gl _ e!eme.!).tH.u barlbOfbll <;eke selip aJmaf'aq iiilyv.ge· r 

de s0I11dh. M,bsali;. . Bblaj, k~rnif-qhcqhL ·mhs tu,zh.n.' _q»zd6ri:iia·nnan. · 
y,c . zat, Ch6Jadb: sµv! ·mi>~ tothqh 9a!la kemir QbCQbl .gazb. Alhnqa.n 
y,c .zatthn · M'cevi de , qurarrdb. Suvqb~ , o~ tegi men suv tegiffen 
.QuraloianphOJ.f?_n, da ·.ailerrHz. Al, suv, itrernlr qhcqol mb'S tuz·hnarn 
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~ pajda Iioldh; ola] Bolsa, .. k~mir q'hcqhl mhs tuzhnhn sostavhna ot 
tegi men suv teginin de kirgeni Boladh. Mhs tothO{hnhn·· oL fegi 
men mhstan turatbndhOJhn, R.emir qhcqhl mhs tuzhnhn sostavhna 
mhstht\ .da kiretindigin, aqhfhnda kemir qhcqhl gazhnhn ·ot tegi 
men kemir teginen turathndhO[hn·, kemir qhcqy,l mhs tuzhnda kemir 
teginin de Barlhqtarhn Bilemiz. S¢n? men, kemir qhcqhl mhs tuzh
nhn -sapalb sostavhn Bi'ldik. Bui tart elementten: mhs kernir tegi,· 
ot tegi, suv tekterinen turadh. Kemir qhcqhl - mhs tuzhnhn sosta
'Vhna mhs. tothOJ.h, suv cana kemir qLcqhl gazdarb kiredi desek, 
.q'atalasqan Bolar edik. . / - , . 

Bul zattar, kemir" qncqhl mhs tuzbn qhzdhruvdan' pajda BOladb 
c;ana onhn ezi elementterden .foradh. · 

Biz, sapa analijzini,n eki -<;aBajb mhsald:uhn keltirdik. Zatthn 
'SOstav ·sapashn taBuv rpciselesi ene BOjh mundaj oru1j ce.cile Bermejdi. 
-Osh shjaql:hlardb cecyv, <;ana: qospa'lar,dh ana:Iijzdev, xijmijanh.n 
·erekce yBir Belimi retinde analijtijkalbq xijmija BOlbp kiredi. . 
- Qurandb zatt_arQ.hn, icindegi element~erdin salmaq qatbnastarbn 
_taBuvdh s~n analijzi dep 1ftajdb. San analij_zinitJ, mbsaldarhna 
1lg~ride kezdesemiz: · . - - . . . . . 

~ Zatti,n sostavhn anhqtav ycin analijzge 'qarama-qarsb Basqa 
Bi·r cidisti qoldanuv01a qa Boladh. Bul ,,zatth ajhruvdhn omhna om> 
·elementterden qurap ·atadb: Mhsalh eki kel@m- su-v tegi men ·Bi 
kelem ot teginen, suvdan Basqa ec Bir Z?tlb'r{ p_ajda, J?Ol~ajthnhn 
shpattap; suvdh qµrap alamhz. <;a.13aj15 zatta_rdan qur:and:b zat' a;luv, 
J3olm'a~a d:Qca quraridh emes zattardan onafrkeri qurandhraq .zifitan 
a luv cidisterin. xijmijad~ sijntezdev dep atajdh . 
. ~ Bilim zerttevlerinde analijzden chqqan ncitijc;eni tekseryv ycin 
sijnfezdev ciqisin ete kep qoldanadb; n~mese Bir ~atth sijntezdem 
al hp, onh 'ilajtatlan an;il\jzdejdi .. · .Eki cidistin. e:~evini,n de m?q~ath
.zattori. sostavhn taBuv. ' ' , , . 

3. Tyrli tasHder men taBhlotan' suvdhtJ ·s.almaq sostavb. Biz, 
~arathl4staO{h suv,dhn cir tyrli Bolathnhn Bilemiz:: ez~n, qudbq, ·Bufaq 

. c;avhn, teniz c;ana Basqa d~ suvlar , Boladh.- Suvdh tyrli '· tcisilde1 
,arq:r;IJ,: ot tegi men suv teginen, ke·m;ir qricqhl mhs tuzhnhn, ajrn· 
luvbnan qoldan aluv;qa da-, Boladb. Mos tothOJ.hn azot mhs tuzhn 
:kemir lJlbS tuzbn qhzdhfbp' ta. ~.ana Basqa . c;oldar men de aluvol_( 
Boladb. Tyrli 9oldar men Bir qatar Basqa ·zattardb da tavbp aluiq~ 
t oladh, _ · 

Tyrli t~silder FJ:!.eh tyrli -c;erlerd~n . ~lbitotant·, suvdhn da can, 
B'asqa zattardbij da: sostavthq· salrnaqtarnnda· aide'! BOIS~ ezgecelig 
Boladh, dep . 9ofov0J.'a riolathri ·n;:irse: . . · : / -

8z;ip.in to.I hp c;at.qan CJ1hlmhj taBbstarh. men ~.th ch·qqan~f{ansu". 
don _Belgilir oq~mhsthsh -Beitole (17 48-1~22)A'yrli ta~ilde,r. men alED 
-qa.n kej Bir zattardbn salni.aq • sostaV'btida cam.alb ezgerisler B~j 

· qalqdh, dep durhs tapqan. 01 avada metaMardh q_I)zdhrGJ.an ket de 
olardhn. ot tegi men qoshlhstarh11hn · salmaq. qatihnirstarh ' ezgeriJ 
othratbn:on tapqan:- Gsb shjaqth- · quBI>lhstardhn tolbp.,. c;atqan tyrl 
.qosblhstarda da ' Bolat"Bnhn · tapqan. 01, .. sir · qatar zaflaF ez ar; 
.qos:qloianda turaqth• .sostav-.th B-oiadh; al, kej Birevlerinin~ <;eg\· :Bal 
48· 



.mf mkin dep 



• Ta~rl]Be. Suv tegi asqhn totbOJ.bllhtt 3°/o ertindisin proBijr~ 
kanhn, 1/ 4 ne keltirip · albn.dar. Tutanqan tamhzhq aqac ta dajar · Bol
shn. ProBijrkaq~ Bir chmchm marganets qos totbOJbnbf1, qara unta
_qhn salbp <;·iBerip, proBijrkaOJ.a tamhzhq aqactb salhn.hzdar, tamb· 
.:chq lap ete · tysedi, .seBeBi, ot tegi '3 degennen Belinip cbqadb . . 

Marganetsthn. qos tothOJ.h suv tegi ~asqhn tothqhnhn. ajrhlUVh. 
men, ot teginin. Belinip COOJ.UVbU kycejtedi. R.eaksija_ tez aq cBitedi. 
Ajhr.qan kezde. hSbp <;bluv Belingeni Ba jqaladb. ··. . 

:ProBijrkad;i ne · q~ldb?. _ .Ma.rganetsibQ qos totbOJ.b ne zatqa; 
a·jnaladb? .Tyrine qaraqan'da ol ezgergen c;oq. ~ . , 

Prosijrkada qalqan qar.a untaqth syzip, syzgiden tam.hzhq q·oia.<> 
pen alhp, azhnavlaq -suv .teginin, ~os tothOJ.h Bar prosijrkaqa qajta, 
salhn,bzd~r: Suv tegi asqhii tothOJ.hilhll. c;anadan kycti _ajrhla Basta· 
~anhn ·Bajqajshn.dar. Unta~th qajta taqh Belip ' a1uvqa Boladb; al 
suv teginin qos totbOJ.hn · qajta , ajhfa aladb. Munh <ilde· nece qajta 
!;asav..01a Bolad,h. Marganetsthn. ·qos .totbOJh suv ' teginin. asqf>n to
t,hOjhn · ajbradh da, ezi tekseryvge qathspaj, e z germ est i: n . 
. q a ta· db. '. 11 . : \ . _ <:..:; •· • .- • _ ' • 

Bul fac;rijBe c;oqarhdaqh ajtqa:nhmhzdh (23- Bet) d'3leldejdi; kat 
talijzator' ·reaksijart1 tezdetip ezi ezgermesten qaladb. · .. 

:,, Suv--teginii:l, . asqhrt tothqhn ~ ajhrfiv:: ycin, katalijzator Bol.uvqa 
marganetsthn· asqhn _ tothOJ.bnan Basqa da · tol.q_p c;atqan zattar c;a
raj<:l'h; · mhsalh m·etal u_ntaqh, '3sirese-_platijna, qlim, en. ·aqM-ajaqI> 
cbTibbia c~jin c;araj_ • iieredi: Mbsalb; ' parafijn bdbstan. keri ChUh· 

· bdbsta suv- teginin.· ·asqhn totbOJ.o tez ajhrhladb. Katalijzatorlar ajh,. 
r_bluv reaksijashn tezdetip qojmaj, Basqa da tyrli xijmijalhq aoiJSm:
dardh tezdete _aladb. J;<atalijz quBhlhshna, :i:iiz, ~1( ilgeride kez 
d~em~. · . 

. Suv tegi asq'bn totbOJ.hllhtJ. aj~'f>lUvhn c;hlhtuv men katalijzaJ9r 
aan Basqa, c;arhq ta .tezdete aladb. Eger9.e avzi, c;aqshlap 1hOJ.hn 
dglOJ.an skl'3nkaqa suv teginin, asq!>n tothOJ.hn ·qujhp tereze aldon 
q·ojsaq·, ~jrhluvdhn. sonca!hq tezdelyvinen; ·B'elingen :ot teginin. qh 

, s~!fib ti;.qhndh i,tqht~p c;iBe,redt TipH skl~nkanbri, eziJ.11 shndb°rh'IJ 
ketyyi · 'd,e mymkin. Al, qaran.qhda ' ajri,luvh sondaj. c;aj c;yrgen· 
dilH.en,. qol er.iti'v.dinin. ezi, ajrhlUVb· sezilme;;ten Bir nece ajlar :BojH 
t11t:a ·i.Iadb. Mine, sondhqtan, _api~kadan suv teginin. asqhn tothOJ.hil 
-Bergen'cle, '3deji _kyngirt cbnh skl<mkaqa qujbp Beredi: Mundaj 
skfonka ;Bolqanh men · de . suv teginin. _asqhn totbOfhn salqhn c;erde 
q-aratiqh ckafta ustaofan ·c;aqsh. Munhn. Bar,ine d_e qaramastan,. saq· 
falqan su:v . teginih •asqhri tQthOlb < Birte-Bi_rte ajrhlb·p~ ertindisi na· 
carlap '3lsirej Beredi. / 1 , / • • 

. S1w tegini,n. asqhri- t.othotb ne qmlbm' quvatt~ solsa,~sol qur 
lhm onaj .ajrhl(l.db . .Ta?:a suv tegi asqhn , tothOJ.~m;,n. ·ajrbluvI> sonda 
kycti BOlOJ.aricihqtan, · kejde · ot,' albp ta 'ketetli. · Ta·za suv teginir 
asqi n· tothdJ.h qa:vhpth ot a'lqhc zat. Xijmijada, . onaj aj.rhlOJ.bC zatti 
turaqsbz dep· iatajdh. . ·r · . , · . 
; · .Suv men ot t.eginen su~,. teginiP. asqhn . totbq·hn aluv qoldm 
keltrrejdi. "Onh · Bar.ijdhn asqhn tothQfh- men 0° · ~ejin _· suvhthlqan 
kykift qhlghl· a_ra:shnd11.01h . reaksijad~n al-uvq~ ·Boladh: ,,, 

. o.e.' • 
\ . .•' 



_ $uv tegi asqhn tothOlhn~n. analijzineri suv teginin. . Bir salmaq 
Beligi.·ne ot teginin. 16 salinaq Bel~gi keletindigi jakij · suv~aOlbSh
nau · eki ese artb.q ekendig! 'kerinedi (suvda Bir Belek suv tegi- -
I}e~8 Belek ot t~gi kel~di. · ~ , 

Sonh r:nen, sg.v tegi men .ot tegi ez ara tyrli sostavth, eki q.o~ , 
:> blb~ Beredi. Bul ·arada elementterdin. suv q?tbnasbnhn. ezgeryvi 
men c;ana sapalb,. <;an.a qa.sijetti c;an.a zat paj.da BolatbndhCJlhn ker- ~ 
dik. Suv-men suv tegini11. asqhn totBOib eki tyrli zat. 

5. Eki ele lJ!enttiq tyrli qosblbstarbn.bl} salmaq sostavtirb. 
Sl.lv men . suv teginin. asqhn tothOJ.h e·ki 'elementtiq ez ara ;:ir tyrli ' 
qoshlhs Beretindiginin. Bir qana mhsa.lb · emes. l\ej Bir elementter 
ez ara eki qoshlhstan da_ 'kep 3-4-5, odan da arthq qosblhstar 
Beredi. . . . . . 
· l\ej sir \metaH:lar, mhsalb: mhs, qoro1ashn, temir, marganets de- . 

gender· ot tegi men Bir .nece qosblhsta.r-totbqtar seredi. Metal : 
tolhOJ.h'na · kiretin elementter:.d1n so-stay.hn · c;ana ·s<).lmaq · qathnastar.hn i 
zerttev ycin, tothqtar men suv 1 teginin, arasbndaqL reaksijalar men 
pajdalanadb. · \ ·. . - _ . . . : · 
~ Eger metal nece .tyr-Ji .. fothqtar _ .Beretin. .Balsa, olardh tothqshz

dandhrsaq, onan metaJ men. suv aluvqia· soladb. Bir mefaldbn. -
tyrli-~ot~qtarhnJ;>13 sq,pa · c;eninen ajhrmasb . soluv ·men qatar, sa!J, 
c;eninen de . aj-brrfiasb Boladb. :, , . . . . 

~ul solc;avdh·:cfaleidev ycjn eger d<Jl elcengen. metal tothOJ.hn 
albp ·· turbp, suv te.gi . ·men' tothqsbzdandhfajb<f . (49-sygret) . .Odan 
kejin chqqan me.tal<;l.J;?' elcep qar:;i.jbq. Sonda ;:ilgi solc;avhIJlbZ tltirhs . · 
ekenin keremiz, ·· .:; ' 

Totbqthn salmaqhrran ·metal salmaqhn chqarbp tastap, · metal 1 

men qosblqan suv tegi men. tothqshzdandbrqanda albfiOJ.an ot tegi · 
salmaqhlJhil. qanca· e~enin silemiz. , 

M11ndaj tdc;rUsele.rdi qalaj c;yrgizyv tysiniktir.ek soluv .ycin 1 

1.eningraP.taqh 15- :inektesih~n mhs c;ana qorqashn tothqtarh men i 
c;asaqan t;:ic;rijBeledrlin_ sirevini~ n;:itijc;esin keltirelik . .-. 1. : 

· Bki tyrli mhs tothOJ.h-Birevi qhzbl; .ekincisi q'ara . tysti c;ana eki 
tyrli q_or91ashn tOtbOlb_...:....,Bifevi S3fb, ekincisi qara tysti alhnqan. 

TotbOlb rr;en proBljrka~bn. salmaoib •. • • • - 8,33 g. 
B o s ,, ·.,, • . , ... .. • . - 7,53 ,,-
Mbs to'thOjbllbll. .. salmaOJb . . .. . • • • . - 0,8 .. . 
C~qqaft fifbs peri p roBljr.kanbn, salmaoi1; . - '8,24 .. ~ 
B o s ; ,, " ,, ~ - 7,53 :: 

- Albnoian " mbst~n salmaoib ..•.•.... -0,71 ,; 
_Qt teginlh, sa~I11aCJib . : . • •• = 0,8 - 0,71=0,9 ,, 
~ ,, .__ .,_ l 

· 2. M liSl lJJJ qara tolbOJb 

iothOjh meri .proB.i jrk(!nbn. salmaoib , • • • - 8,72 g. 
B o s - " _ . ,. ,, . . ,, . ; - 8, 12 ,,::;
Totbq tbn salmaoib • •. _. . • . . . . . . . . .. - 0,6 .: . 

. f,l.JbUOlaft ID~ S pen~ prcfaJjrkailbll. •Sa!maoib· - • - . ......:: 8; 6_0 ,; 
B"o ... s~. ,, ,, · -,. ,, • . . - ?;-12 ,, 

:AlbriOjlm mbstbn.rs·aJmaoib • ; . . . • . . . - 0;48 • . · 
Ot teglnln. salmaoib . ·• : : . .. . = 0,6 - .0,48 = 0,1 2 ,

1 
. 

.. , 

/ 



Endi BUI tothqtarda sir pielcer, men alhnOJ.an ot tegine, mhsa-
lh 10 gram1;>na, qanca mh~ keletinin~ es~ptep Chqaralhq. , 

Eger mhsthn, qhzhl tothQ_[hnda mhsthP. '· 0,7'1 gramhna ot-' tegi-
, nin, 0,09 gramh .kelgen BOlsa, 1 gramh·na 0;09 ese kem keledh 

~·~! gramh~a-10 ese a.rthq jakij · ~·~! X 10 = 79 ~ mhs k~ledi. 
' Mbsthn, qara totliqbn da osb s~jaqth e.septej othrhP1 .. 

; 
0
'
48 x 10-- 40 g 

0,12 ' 
, 

mhs keletinin laBamhz. -
79 sanh ftO. tan eki esedej kep. Eger mektepte .munan ··da du-..:: 

fhshraq tarazh· Bolsa, chqqan qatbnas sanb 1 : 2 c;aqhn ·Bolar Jedi, 
Bolma'sa · l : 2 , ezi Bolar edi. 
· ··. Sonh men mhsthn, qhihl tothOJ.bnda mh~thn, ~ara tothqhna qa
raoianda d<i:\.> sondaj ot tegine mbs eki ese· kep keledl. 

Osb shqhldb. t9.c;rijBeler'de qor0Jasbn tothqtafb ycin temendegi
Ier t,aBhl'qan: 2,8 gram qorq~~n· sarb :rothqhrtan 2,6 gram qorq.a-

. shn, ·0;2' gram oh tegi -, taBhl'qan. -QorbJ.ashnilJ?Il, 2,093 gra.m qar:a 
_qon,l}r· totbOJbnan + 1;82 gram . qorOJ.ashn c;ana 0,273 gram ot tegi 
taBblOJ.an._ Eger w ·gram qor'qashnOJa . e~i totbc;:ita da ~ ot teginiq 
qa_j rri!3lcerQ.e treletiniiJ. ~hqar'.sag, mhnalardh Ja·:samhz: 

I_ •.-... ' 

:, Sarb totb,.qta: 

. Qara 'qon,b~ totbqta,-
. , .. 

~,82 g qdroiasbnofa 0;273 g Qt tegl 
10 ,~ ,, -1' II' ,, " 

- 0,273 . 10 . . 
x = 1,8~-;- = 1,5. g ~ot tegl. 

. <J.ar~r ~OIJ,b[. tbthqt~OJ.h qor01ashnda ke!~~in. 9t ,tegi sarh totbqta-
CJlb- qorqashnqa keletin bt teginen e~i. ·ese arthq7 · · 

- r . 

. '' .""" ,. .. J,s -:' o,1_s .· 4--- , . 
Kykirit pen tefP.,ir _'qos~ioianda kykir.tti teniir ~J>qatBnhn Bil.emi 

KyRirtti temirden · Basqa ~arathlbsta kez.desetin l{yMrt P.en te1:.ni.rdin 
ta<!h da' qesblbsh ,.Bar,, o,J kykjrt kolce8'a,nb a:~'jtin ~mijner~ll Orthn 
tysi ~arb, . mijneral v<!fCJ.hlb Bar ~e~ge (sa~b ,m:osqa) uqsastav BO· 
ladh. . ' . . , 

.Analijzdhn, Basqa t;:isilin· qoldanhp, ·. Biraej m:elcerdegi kykirtt 
· temirdegi c;an_a kykirt kolc;edanhn,paOJ.J:> .temirg~, kyki~tten qanc< 
~eletinin J aB·uvq'a Mlad~. Ky~irtti femi~de T. Belil( teniirge· 4 Belif 
kyki-rt keletinin Bil'emiz. __:l(y$.frf' k0lceda:hbh. arialijzdaoianda · 7 B_e 
lik ·temirge 8 :BeJik ky~irt jakij lvyk,irtti .temirdegrden. eki t;s1 
artbq ·keleti-nin kefyvge :Boladb.

1 
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Suv. tegini4 asqbn. totf!Ofbndu suv teginin. Bir Iieligine. suv-
daqhdan. eki . ese artbq at tegi keletindigr BelgilL · 

~TaOJ.b mbs~l alalhq,.,.... kel!lir tegi ·m~n. suv t~ginin eki tyrli qo· 
sblbshn:· aqpaJthn suvdbn. ty~inen l3elinetin saz .gaZbfL <;ana atse
tijlendi alajhq; atsetijlen ete <;arbq_<;albn Bereti.nd.ikten <;arhq qhlUV-
OJa qaldanuv ycin adejLqoldan -· 
<;asajthn gaz. Saz ·gazhnda 
suv teginin. nir Beligine 3 
:Belik keil}ir tegi, al1 -atse
tij,1ende_ 12 Bel'ik kemir tegi 
keledi, jaqnhj 4 ese .· arthq 

· kelegi. Mundaj ~ao<ijb qat'b
nastar Basqa Cish. shjaqto_ qo
·shlhstarda da Bola Beredi. -c • 

. Osb retterdin Barind'e· de "' 
eki _tyrli saOJdajOJa· ke4iiav-
aaruvbmbz kerek. c '.' _'°'. - ' I;. 

. 1. Salmaq sosta'v61fa,· qara· 
qanda Birdej elemeritt~rden 

t 9ural'OJ. an ek1 :q6sJ;>lb~hl}hl1." Ae~
··mde ylken a;brm.a oar: QosB
lhs;~bstavb br.OJbp ·~-zg~r~di. ·-

.;:, 

.· 
Sostavb !3et'aldo.'B0lbp Rel-- · 

gen qosblhstardb ala· almajmhz.!. 
Suv teginin air sa'lfnaq B8li
gine· 8, nemese . "·1.6.-- salmdq D~on D;;ilton (Tohn Dalton 1766 -:1844 ·~). 
·Belik. ot tegi Bolqahqa .. qana 
qosbladb. _Budan ,Basqaca · sostavh Bar qosblbs aluvoia mymki'Ii 
Bolo(an <;o.q. : ": · . .. - · _ ' , ~ · ·.- · . 

· Eki elerpentHn. ·' Bi:i: -ne'c~e -qosblbstan: <;enind'e :qalp:o osb'l~j 'ajtuv-
qa Boladb: . . · · , ~· '. - - - " . · ' · 

2.~ Eki · el~mentt~n ,ei· ai::a B~f necce gosol,i;slar . 'CbOJ.arqand·a,· 
>B tjd'an 'ilasqa tadtb Bir ;dufbst~q Bajq'a:Jad·b .... ~B!r- c~m.adaqb B~r eJe .... '-. 

· -m~nt~e· B_;rsqa elemen·~tin. -. _cq,ma_larL , tipti · Basqa. · BQl0.J:anb men ·ol 
camalar 2, 3;4_ <;alpB alQfanda- oy-tin~ san ese ar.tbq- BoJaclb,· · · · 

Bul dur_bstbqfarab-· eg a.ve!C aOJhl_chn oqhmhstbsb D a_ I t o n 
_ tapqan(1766-J84~). _; · ·' 

- J -

! ' - PhShQTA V.CiJlA. A·RNALOJ.AN SURAVLAR • . . . . ~ . ::- .. ' ... 

1. 'suvdi,n salmaq sostavb : qandaj? · . 
· ; ~. yej-Lyvssak S)-!v'd~!J. _sos.taY~n qalaj tapts? . 7_ ' , • 

, , 3.~,Dy.ym '<;)J ib a9j_bn·g,a .~u_vdbn, sos!aybn _ekse~yv. Y. t;;isllln- qala} ·tysinyvge . · 
aoladb? · - . ,~ , · .· ' · -
.. . 4. Sapalb analljz d,egen ' ne? ,. 
•1 " ·5. Sijntez degen ne-r:, ::>:-. •·• ;- _ 
-. (?, San . analijzt .ne? - • ·' - ·' 1 · .:: ,_ · 

.. 7. Sbstav turaqtblbq .zan,b_.degen -ne? · 1 

~ '~; Qan~aj furagsbz iat'tafdb ailestn,dcr riie? 
·'_. 9. 'Katal!jzator 'de gen. ne?·-- 1'< - • • • 

· 4 0: ~eaksijani. tezdetet~n: r;a01dajdb kersetin.der . . . -
. A }rc-Jj?:v:estn;;ikti.!,J.' sosta·vi_.na· Jjzvest kj~!!dl . dep ajtUY:9.l!l: . aolama.7 
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12. Bes kelerri. suv teg! men ekl kelem ot tegi qospash ot alqanm!n kejln, 
qandaj gaz qaladb? Kele mi qandaj soladb? 

13. Suv tegl asqhn totb0[1>nhn. sostavb <;ana qasijetteri qandaj? 
14. 'Berilgen ekl elementtin, qosblhstarhnan sir nece .<;an.a z~ttar ty*elyvl 

'retinde, D;}lton qa·ndaj du'rhSthq solatbndbOJhn kersetken? · 

VIII. ZATTbN: QURbLbSb 

D d Ito n tek qana <;OOJ.hrbda kersetilgen durhsthqth ajtop 
qojqan c;oq. 01 sol durhsthqthn. seBeBin de cecti. 01 O~h kyngi 
:Bizdin. xijmija· Biliminde negizge albp c;yrgen_ tysinikterdi :Berdi. 
D~Iton osh kyngi_ xijmijanJ>n. negizin. sal uvchsh BOlhp . sanaladb. ' 

-1. D~lton atomdarh. D d t ton n. h n. Bajqavhna qaraq.anda Bir 
elementti ekinci _elementke Bir Belgili · cama men oiaqa qosuvQJa 
Boladb. Berilgen Bir element melcerjne Basqa eleinenttin. Bir, eki, 
ye ShBaOJ.asbn qosuvqa Boladh; Be( aldh kez kelgen . µielcerde 
qosuvqa Bolmajdh._ Parovozqa 1,3 BOl,!!lasa 2,7& vagon tirkevge 

-Bolmajdh; parovozqa Bir, eki,-.:.-yc vagori" tirkevge Bolado, Bizdin 
tj.Jgi c;oqarOJ.h _ajtqanhmhz da sdl s·hjaqth. 

· Bul kersetken hur-hsthqt1 D~ltdn ~enetten tavhp -alqc:\n c;oq: 
ol ezine, osbndaj farf.afb qathnastbQ Bs>lathn,dhqhn kytken. D d Ito n 

. BOl<;av men, Budan eki mbp, - <;bldar BUihJ;J. grek Jijfosoffarh .keter
gen, ·zattbn, qurbfbsb _qandaj Bolu'v kerektigfp.' ajtth '. D d q on 
qandaj zat Bolshn BelinBejtin tup-tutas emes kezg~ _ kerinBejtin 
usaq Belekterden q~ralq.an-. degen; greK fijlosoftaq, ol Belcekke 

·atom dep at qojqan, onhsb BelinBejtin degen sez. . 
. Ddlton, dr elementtiri ez aldhna atomdarh Boladb ·ta:qa atom-

1 dardbn. ezderine , menciKti salmaqtarb, camalar:i> i;ioladb ~egen. 
1Atomdar ajrhlhp - Beline almajdh: Olar tek qana ·az ara qoshlhp, 
:.,,qurandb zatthn. atomdarnn" qurajc;lh, degen, onh osh kezde 

. Belcek jakij molekul dep atajdh. ,. , 
Molekul. quraqand.~,· Bir elementtln, Belgili melc~rdegi atqm sa~ 

nhna, Basqa elernenttiD, Bir, e~i atomh, c;alpb .alqanda atomh · ~ytin 
san men. _qoshl~dh.1 · · · -

Dalton atomdh ezince ca~ ..s~qhl~h BO}~do -_dep tysinip, olardh 

d;ng,el~k~· peh kesindegen. Mhn; Q den.gelek · 0! teg1ni.n ato

mI:in ke~kin dese,:~© den,gelek mhs · atom~ri kesl}i~dejtin BO!~ 
' . 

/ .- ~ . : . .. ·' 
sI:>n. ,Mi;.s . ot tegi me.p . qo-s~ldJ.an vaqptta, ot tegipin.' Bir _5t6mblla 

· . ·' . sir at0m, ·Bolmasa e~i ·at9m qosh!U¥h 

(© "' . ~" my18r~~ginin. : ~fr_ ~~~ru'~· ~ra~nhn .-tiP-H 
. Mbsti.n. qara · Mhsthp, qI>zI:ol BOlmach Ilelc~kterinin, 8· Bel1gin · tartath!;l -

, to_!b.O[~: tothqh. Bolshn da; m~st.bl\ Bir .-a tome , gramnhn 
. '" · sondaj Beliginin 32 Belig.in tartathn·: Bol; 
sbn. 01 ·vaqht.fa. msst:on. qara · tot:r:>OJ.h'Bhrt molekulhnda; ot~t~inlF\ 
8 sa~maq ·Beligine mhsti>n 3_~ avhflhq Beligi -k~ledi, al .mhsf&Q . qb-
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h;l tothO(hnhn· melekulhnda:, ot tegtnin- sondaj avhl"lbq Beligine, 
mhsthn 64- salmaq Beligi jakiJ- eki ese artbq keledi. · 

Eger, Biz, eki moiekul mhsthn qara totl:.oihn ~ana eki molekul 
mhsthn qhzhl tot1;>0J.hn, ' 10 molekulge 10 molekul, mijllijon mqleku

· ~bna mijllijon ll)Olekul alsaq ta qathnas ezgerissiz . qalatbndbOJh 
ajqhn. Mbsthn qhzbl totbCJ\hnhn icindegi ot teginin Bir melcerine 
mhstb'n ·qara totbG_lhnhn icindegiden zatth qanca alsaq ·ta ·BC!ri eki 
ese' arthq _keledi. \ .:. .... 

Istegen tcic;rij aeleri, DC!ltonnhn ezinin Bolc;avlarhn tolhq nhoi'ajt
tb; onhn _?.cqan durhsthqtarh, zatthn ezi Belek atomdardan qurala
·dh, olardhn · turaqth ezgerissi~ salmaqh Bola db ,degenderge tol.bq 
~avap B·ere aladh. Eki elementtin tyrli qoshlhstarhnda, Bir. element
tin Belgili Bir m~lcerine kelet in aasqa elementtin melceri Birinen 

. d3iri Bytin san ese arthq', B~ladb. 
ar tyrli qosblbstardhn icinde salmaq melceri· en azh cir qacan

-Oa suv teg.i niki Bolatbndhqfan, DC!lton atomhnhn. en c;enJli - suv 
tep)ni~ atotyib dep cei::ken,- , I _ , . • . 

Sonb men, ol,_ suydhn molekulhnhn _s?lmaq sostavhnda i sa.l-
111aq Belik suv teg'ine,- ·pt teginin 8 salwa~~ Belig·i keledi degen; 
nemi;se suv Bir atom .:?UV tegi men Bir atom ot · teginep. q urblqari 
{;lep Bolc;aqan. Mu.nan ~uv tegiriin· B!r atemhnan, ot tegini·n Bir 
-?tOmh 8 ese artb'q Basadb-eken dep" ajtuvqa Boladb. Sonh ·men, 

·eger suv ·t~ginin Bir . atomh D~H:onnhn_. kesk!ndegen O Belgisi, 
.-

aolmacb oiana salmaq, elcemin ·Bassa, ' ot teginin a:tomb son<tai 
.8 elcemin Basadb. Oshqari uqsasthrb,p, Dciltl:Hi suvdhn sostavhn . . 

i!blaj Belgilecti: 0) .... _ 
Os~ sbja-qth, suv' tegrnin, Bir atomhnhn salmaqhn salmaq elce

mine· ealap, Dcilton . tyrli elementterdin suv, tegi men qosblbstarb
·nbn salrriaq. sostavl, i.3oji:.nc:i. _tyrli atomdardbn suv teginin atomh~ 
::nan:..qanca ese avhrhraq ekenin, taqajbndadb; Basqaea ajtqanda, 
·e·zin~- ~elgili · Basqa eleme_ntterdin _ camalap ~aloJ.an . atom , salmaqta
TbfL. tpp"tb~ 01 , cir qacanda eki ell:menttin el'). c;aBajb qoshlhstai:dbit 
molekulbrl~hn qurblbsh CIT e'lementfin atomdarh Bir-Birden qana ki- _ 
;redi · Q.ep tysingen 1). ""· . · 
. · DC!lton atomdar'dh, olardhn salmaqtarhn tijisti- Belgi dengelekter 
·men Belgiledi de, sel Belgilerdi .qoldanbp xijmija'Ihq-qoshlbstardhn 
salmaq sostavtarbp. ke~kindej Bastadb·. Bular a{OJacqb xijmijalbq ,,. ' 
pqrmuvlalar 'edi: Birl · pbrmu:vlalar zattbn sapalhq sostavb men Bir,- · . 
ge sapa ~aqhn. kesldn'demej. <!mh men qatar zattardhn san sostavbli 

1 

dm kersetken; olaj dejtfnimfz, cir J;1ir dengel.ek atomdh · il!OJ.Ilbj ele-· 
iplentti~ Belgili! sa~mag-- I!telcerin , kersetedi. · 

'-
' 1). Suv tegi men qos~lbS setmejtin 'e!ementtet ge_ Dalt~. olard~n ot· te'g! __, 

. men '{ios!>'lbsbna sy~enedi. Ot teginin 8 salmaq .sa!Jgine ja or teglnin, sir atomb-
na 8a§qa~ el'eml;)nttin keletin salmaq aallgin eseptegen. 



' ~bStbll, qhZbl tothOJ.hnhll,; nemese· cala tOtbOjbnb~ pormuylalar-bn 

D d rt o· n ·' Bblaj k~skin,degen: ~. ; ·Buf ffihStbp, ~ala t~thoth· 

nhn.· 1 atom ot tegi men eki atom mhstan turathndbCJlhn oiana 
ketsetpej, BUI qc:>shlhs qandajlhq melcerde alhnsa da ot tegi men 
nii:.sthn, qathnasB Bit molekU:lashndaoibdaj Boladb. Jaqahj 8 : 64 de· 

gendi kersetedi. 
Temendegi· taBlijPsada (c;attap aluv yciri em es) D <i Ito n n b !\ 

kers·etken Belgilerinin,.;,mh• · ezi'ne Belgili elerilenherd,Jn. atomdathn 
saJdarh kersefilgen: _ · _ · 

/. 

~. , 0) - Suv tegi· . 

, ([) _ - Az~t · 

• · - I< emir tegl " ' . 

Q · - 0t .. ;egl 

~r·· - · Fosfor 

Efj· · - Kyk!rt _ 

Q · - 1Sbnap:= · 
~ . 

Q) · .:_ -~emir . 

@-·Mbr~c 

© ....:._ Mbs. 

(9 .--:- 9oroi_asb~ 

·@ ·- I<ymls 

ar Bir Belgige B~fgili at~mdaq salma~5 -~<ijJres. - ... 
Mine D<iltoQ·:por-muvlafarhnhn, Bir ne.ce mhsaldarb (_es'te ~aldhrU:¥ 

ycin· emes): '~ . . _ · · · 
Bul pormuvlalar ol. kezd:egi dal emes arialijzderge ·syjen·ip · dal 

. "./ .· "'"'·-· ·- '. 05, · ~ ~ ··.CID 
/ cxro' ~.. ~- ,. •. 

" ' . 

. SUV: 

",.. 

- Kykirttln• yt · 
O"t fel'i:th otsoit c 

~· . ....-: . . . 

ij is gazb. azottbl). ot tegl men qo~.~lsstari., kemir qbcq1,I 
gaZI?· 

1 '. \ . ~ . 1· • 

. ,..., 
·si rke ' 

'. ·' _:;., q,r;cqblb.;, . 
" 

.•-
amliak 

selljtrasi;. 

' . : ~ - ~ . . ' ..... ... .._ ~ _., ' 
em es· atom sal'maqtaro rnen_. c;asalq?n;· 'yjtke11i men de "naq., ·oso. 
kyngi· Kijnii1ja 'porip.uvlalarbna, c;aqhndar> ·'Jr~ledi .. ·. ~ .._,.;. · 
:·;.;nf~;I t C!Hi n i, .. -q: c:>si. shjaqth._kep zattardhn,; qu,,rnlhst~rhn ·~·91c;a"" 

qafi. d'arihcpartdbCJio tam. qalarh=?q is:(.. , , .· , . · _ ~.-· .1 • • · 
: 2. Atom- molekuldbq ·oqu,v. D<ti l t o..n n h n. . ta ma ca pikiri,. c;o.-
01arhda . ajthloiand<!j' osb· kyngi . xijmija1zb~ negizi ooladb. '. . 



D ci 1 ton n .h n oquvh Birte-Birte <fambp, kep,ejdi Bi-z OSh kyni tek 
qana· tolb_q tbjanaqtb tyrde atomdardhn oar · ek~nd.igin Bilip qoj
I.Daj, onh ineri'. Birge atom qur,b~hsh _,c;ajhn da kep Bi!emiz, molekul-
dhn qurblbsb tuvralb da anhq mcilimetterimiz Bar; c;aIJ.a munh )Jlen. 
qatar, onhn melcerin, salmaofbn c;ana atomdardhn da m,elcerin, . -
salmaqtarbn, olardhn qozOJalbstarbn Bilemiz. - . -. 

. Oshnhn Bciri Cllhlhmnhn ·atom-molekuldbq oqu'Q degen negizgi 
Bir taraVh Boladb. Qhzdbfuvdan ncirsenin ylk~jetindjgj, salqhnda- ,_ 

. tuvdan ·kicirejetindigi, _ onhn seseBi-zatthn mole.kulqarhnbIJ. Bifinen: 
Biri ·qachqtap ,ja c;aqbI1dajthnhnan ekendigi fijzjjka,_ sasaqbnan siz-
derge · tai:lhs. Bah.iv ke!ek. "'.'."' · 

Munh J:Tien qatar narseniIJ, mcilekiildarhnhn ~ara - arash acbq BO
ladh c;ana QI achqt_hq kemip; ja esip turadb; molek_uldar ene BOjb-
yzdiksiz qozOJalbsta Bolc;tdh. -:. . . · 

MolekuldDIJ. qoz01alb.Sh, cisirese, zatthn, gaz kyjinde qasijetteri-
nen· ac~q k~rinedi. . - . · _ . 

Eger gaz _tollbroia:n~ e~;,. ·sijlijndr a-lhp, avbzdanm qosatbn Bo!- . 
. saq, eki gaz -siri rn_en · .~J{i · e te·· tez aralasbp, !!_irdej qasijehi gaz. 
, qospasb pajda Boladii, · B·u1. qusblhsth dij.ffoyzij.a dep atajdh. Eger 

gazdbn Birevi' tys.si~ 1301!5p, "ekincisi ·tysLi Bolsa, onb _sonda c;a'qs1;;.· 
Bajqa.vqa. Bolado;, _m9sp.l6 Bir"sijlij.µdrdf suv te·g~ men,~ ' . 
. eki~~i sijlijndrq1 ~q9JJ,bf tyst}_ azot t6tbOJ.b m~n 'i J.uv01a 
Boladb. ' c . ~ • ~ : -, • 

Sijli jndrdL Birint ,B!rin• t en.kergende azotthg avhfbraq 
4 totbqo c;ajbJ:op,~- c;o-oiarb qarnp toqb~ad~ ,da 
(57-sygret)~ c;en;ilifek suv tegi temen tysedi. 

Gazda-~.efbn mEi"le_kuldarhna· tar tytJkten G.Y
ryvge tuvra Kelse de Bir Biri men e_zdiginen 
aralasa Beredi. . · / .. 

D ci I t<¢,n. tllbnadai, t~ c;rijBe c;asaqaµ: ol i 

eki sklcinka - ~tqan da _:.Birevin kerrtir qh.Cqbl 
' gazb !IJ.~h ;to_jtbJbp, ~ki'P.,CiSiU SU~,' tegi men 

.tolt,bro1an: · -'sk~cinll:alardb 58-sygretlegidej eti p 
Cb.Ilb'.tyt* pen:"qO<sqan. rnarqh ·~qs,gan ' ;va-
·Qbtta, a~!?rik~mir qbCCJ.hl gazh Bar .s~lwkanh 

J temenge' qojop,, !\emir qh'cqol gazhnan 24 ~e 
c;en.il sqv tegi ·aar~n c;oqarb ustap, .. Bir nece 
saqat aspap.t~ J .bIJhC qojqan. Sld~nka ic;fodegi 

57 _ sJgret. ~azdb, zerttep qara_oi.an.da,. _ eki sklcin~adaOJ.'b 
GazdbD, dijf~ --gazdbn,,. .sos.t£.~!?. · Blrd~J BOlbp .,chqqan; suv 

· ~uvzijash. t~gi ke'mir-~ qbcqhj , ga~b ·men aralasbp,~. Bir 
. _ ~ . . tekti q.ospa'~ qura_q a·n. "Dijffuvzija quBhlhshn 
tek .. qana ·IUOlek_1,1l qo.z9.fplbsb~men ."tysindiryvge ,Buladb. 
~ .. Oaz tyri-n,degr .zattar.Q.f;u dijff uvzijalarhn· kyhdeliktj , .. c" 

furi:nbs)a cir daji:.m B.~jqajmhz_. ·'fyrli ijisterdi~ t,ez_ tarat.ati;n~ · Bciriniz·- . .. 
g~~- Cl~ _c;aqs5 B<1lg.iJij karil~ol~a,,.; Benzijn,. naf.faliJn.. ijisti majlar- sh
.j·a.qth fjisti _ zatt·b t1=k qana 

1 
Bir c;-erg,e teksenii B"olq anh:-ijisi I?ykH 

_ yjtlin,d cinin Bcirin al.hp_ ~efedi. O.sh ijis 
1
,degenni_n ezi ne)TI~e? Soqan. 

~,e]eH}{. I.jis d~ge:q..,,zaHbn,.., qa~ij_eti;_ zatthn mqlekuldarb qozoia.Iad~)l,. 
• - ; 5'l(; 



-sonh men Bizdin tanavhmozdhn, klegej qashq,hna tijip, Belg!li sir 
-sezim tuvqhzadb. · · . ~· 

Tek gazdhn molekuldarn ,q ana qozqalbp turm·aj, sujbq c;ana 
·.qatth zattardhn, da molekuldarb qozoialbp; Bir Biri men aralashp. 
turadb. -

Eger Bir sijlijndrge suv qujbp, onhn ystine c;ajlap qana e t.<; · 
<;eIJ,i! spijrt QUjbp, Sijlijndrdi tbllbC qojsaq, a]OJ.aCQb k:ezde, . eki SUjbq 
zatthn cegin anhq keremiz, onan sot~ aralbO}h Birte-B.irte azaja Barbp, 
.aqorhnda mylde Bir tekti 'qospa solbp CbOJadb. · 

Eger Bijik chhb sijHjndrdin tysine suvda erijtin Bir qaHb ~.at, 
mhsalb mhs kuvpotosh~bti' f!otbj ajhnnhn) krijstalbn alsaq, syjtip , 
suv qujbp, sijlijndrdr thnhc qojbp ketsek~ Bir az 1vaqhttan kejin,, 

. k rijstal ystinde, Bojalqan q~juv sujhq qaBat pajda Bolqanhn 'ke
remiz. Birtelep onbn: ystingi c;:aoib a.canda·nbp en ystingi qasa,. 
th tyssiz Boladb. Birtindep, ete c;:aj . Bolo1anh men BOjalqan qaBat 
iesip, aqorbnda sarlhq sujbq zat Bir tekti ·BO I hp ketedi. · 
· ' 0sh Bajqav zerttevlerdin· B~rf de t.oshnnan qaraOJ.anda tartuv 
:zan,bna qajcb -shjaqth kerinedf; 51vor tuz ertipdileri, avbf gazdar 
c;oqarb keteriledi d,._e, stiv teginin spijrt t~rizdi c;:en.il .zatta.rdnn 
rnolekuldarh temen. t.ysedi. Bui · ql:ljCblhqtb Bblaj dep tysindiryvge 
Boladb: · su;vl? tuz, ga·:z;dar c;:ana Basqalat · c;eke Belc~kterderi, mole
kuldardan quralad·b .. ·otarClhtl ezderinin mencikli .qozoialbstarb Bar. 
Mundaj qozq albstardb · qatth zattardi;n, molekuldafbnan da tasuv,. 

. ·q a Boladb. Eger· mbs. plastij'nka l:J.lbp, mi:irhc plastijnka men eke
vin c;:onhp qBjuvlast:orbp', ete qatth QbSbp, · uzaq vaqht metaldardhn, 
Balquv . temperatuyrashn_a c;etkizBej qhzdhrsaq, -plastijnkalar ·Birle· 
-sip mhs pen morhc tutasqan ceginde qujma pajda -Boladb-. Bui 
m orbcthn molekµldarhnhn· · arasbnbn,, al, mhs molek.uldluhnhn· mb· 
rbc ·molekuldarhnon arashnan etip arala,sqanhnhQ Beigisi. Munb 
·osb, kynde texnijka Bit metal pien e~·inci" meta~dh solardhn qospa· 
larh men qaptav01a pajdalanhladb. Qaptalat:bn •Bujbmdb m~tal un-· 
taqh Bar (mhrhc, ~-alyvmijnij) avzh ' c;aqshlap c;ashlqan -hdhsqa sa
·lbp,-a'lhnqa-h metaldhn Balquv . te'mperatuvrl:ls.iman temen tempera
tuvraOia cejin qozdbradh. Unfaq ky.jinde a1qa·n metal atomdar:b 
Birte~sirte qaptala:thn metalqpn· setine etip, ; anh tiren Berik qujma 
.qurajclh. _ . · . _ _ · 

. 'Sonh men, tolhp ~atqan fijzijka.fbq qusblhstatda zatthn niole-
kuidardan quralq:ahQbOlh 1>spattaladb. · · · _ 

. Xijmijalbq rea_ksijanh -- zatthn molelmlhn qurnjtbn: ato.nidardbq 
: . .qozqalhS!> aralasuv.onshz Boladb dep lysinyvge solmajdb. Atomdar-
~da. yzdiksiz qozoia_Ii:>§h ;BO'ladb. · . . ·" · 7 ' , , 

Sonh men; atom mdlekuldhq 6quv tol!>p Qatqan fijzijkalbq c;.a
na xijrrtijalhq· -qu·Bolhstaf dho, lrnpciligin ty:si.rldired·i. ,J;3ul Bizdin ·ette· · 
de --.e.tip, tanhSbp - ketken xijmijalbq zan.d,arbmordb. Ga tysinikti. 

· -€tech. · · ~ ~ , · ,, . _ . _ . _ 
; z_att64 . sa/i1ia.(Jj~ .. , saqtaluv . Za11ib; rea~sijhqa qatbsqan zattbIJ, 

s almaqth. reaksijM<in ' ch·qqan zatthn· · salma.CJLhna · ten degen sez. 
At0m molekuldbq teorija kezi men qaraqanda,· Bii' zatthn, moleku1 
,q_uralhshna .kiretin- atomaar, Barlhq qUBhlhsta _da c;ana molekuldaf 
fi8 



q~rajdb. -Albnotanb qanca atom Bblsa, reaksijanhn son,hnan ·da son
ca atom qatadb, Biraq, Basqa -komBijnatsijada., Atomdbq salmaq 
aigerissiz BOIOJ.andbqtan albnqan zat -qanca tartathn Bolsa, c;ana 
zat ta sonca tartuv kerek. · I . 

~ostav turaqtblbq za17ib Bblaj: BerHgen qosblhs qandaj tasil 
men albnOJ.an Bolsa da, onbn, .sostayb .ezgerissiz c;ana turaqtb Bo
ladb: munb, Biz, Bblaj tysinyvimizge Bpladb. Mhsalb: eger ims
tbp, qara totbOJ.bnhn, sostavhna mbs Bir ?tom, ot tegi Bir atom.:;.ki
retin Bolsa, ·mhs pen ot teginiiJ, osb q.atnash mhsthn, qara tothO}h 
qandaj tasil men alhnqan BOlsa da ezgetissiz . Boluv kerek. Eger 
.Bii:'. ·atom ·ot teg.i men m·hsthn, _Bir atomh Bolmaj, mhs eki atom qo-
shlsa, tipti Basqa z<J.t mhsthn, ·qhzhl totbOJh CbOJadh.· · 

Atom,_.:_molekuldbq . oquv BOjbnca, rasajb zat, qurandb zat, 
element degen tysinikter qe 1c;ana tyrde hspattalatb'n Boladh. 
· · <;aBajh zattar Birdej atomdardari quraladb; · Qurandh zattardhn, 
atomdarh ar tekti Boladb. "' · 

Xijmijalhq reaksij~.J;uda-: cas'ajb c;ana qurandh zattardhn, atom
darh c;an,a zattardbn, n:rolekulciarbna avhs'adJ>: Biraq, c;an,a molekul
dardbn, pajda Boluvf?n ,~cfur qana atomdardI>n Bir mole~uldan ekin
ci -m9leku1ora av.b~tiv!>,. . dep pajda Boloian -molekuldardb qurh · c;aj 
o{ana"'.' afomdardJ:ln,,.~bjhhthOJ.h ~eken, ·dep-'tysin_yvge Bolmajdb. Mole~ 
kuidhn, · sostavhna:. ·kii:etin atC>md~rdhn, Bir" Birine aseri son ca kycti 
Bol,q'3ndh'qtan · triolekuldarda.n c;anadan pajda Bolqan zattan. BU
rhUOJ.b zattar<~hn qasij~tt~rin ke_ryvge Bolmajdb. Biz, sbnap tofi,qh
nan.' ot teginin qasije(!n, ne . shnapthn qasijetin, kere . almajmhz. 
Shnap totb!:lh c;ana- sa·palb, sana qasijetteri Ba,r c;ap.a. zat. 

Osh~an kejin shn<i'p tothqhnhn, ·sostavbnda c;aBajh· zat sbnap 
emes, shnap elementi~ Bar deviiniz_·kerek. 

Atom.-molekuldbq ;oquv BOjhnca element degenimiz Bir tektj. 
atomdar f:b)naOJ.b. fyHmdaj atomdar eztlL.ei;i qoshlbshp c;aj , zattar, 

, Basqa_ -Wrli a:tomda·r .µien g9shlhs~p, qurandh. zattar qurajdb.""-
Erelfce Bir ajta Mt¢flik' maseie. Osh vaqhttaOJ.b xijfnija qhlb

mhll.brt eris albp erke:qdevine ,negiz. BdlOJan atom iuvrhlh oquvd;I,, 
,dinge qajch BOlqandhqtan, BiZdin. erambZdbtt alOJ.aCqh OJ.8.Sbflarbnan 
Bastap · . XV!l-:-OJ.aSh~qa ~de.jin xrljstijan c,irkev!er·~ efe kep vaqht 
quydalaoian . . Mbsalh,- dincilerdin, talaBh inen 1826-c;. parijc; '; parla- / 
me.nti atomdhtj teorijanb oqbtthrrriav c;eninde, -bqMIJ.3n adamd;;trqa 
elim· c;aza,shrl qoldanathno: <jeninde. dekret chqiuOJ.an. ·Bui, <Jlblhm 
<;yzinde ate· iri man~zh 13ar, atom- molekuldhq oquvdon Hgeri da-
mbp c;etilyvin toqtaf paqanh- q:ien de ooian Beget :c;·asadh. . 

1 3:· ·Etementtetdi11.' alJotropijalhq tyr ezgerist~ri. ,,<;aBajh zat" · 
pep ,,elem'enttin. ~ ajJ;rnlashn anhq tysinyv ycin, 'ot tegi arqhlb 
elekfr ucq-hnhll' <;iBe1iendeg{J ·at, teginde Bolathn ezgerister men . 
t~m;stiv kerek. .. - ~ ~ - · ! . " ' -1 

{:umhs isfep · turq~n ~elekfr ·ma-cijnashnhn, c;anhiHla -J3o1Bp ik.ergen 
adamnhn, ·B<liine de -ava. men elektr ucqhnb ftcqanda- Bir <;al\a i}is 
pajda. BO'lafhnh Belgili Boluv kerek. Bu:l quBh!hsta '"':ijis paj9a BQ
luvob'n s.eBeBih t~ksergen'd~; ava icindegi ot teginin, ezger}rvine11 
Bolah~nb'n ajqhnd~lOJ.an. ' · 
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59-sygrette ezgerilgen G>t tegi men tau,h~'uvqa ar.naloia11 asp.arp 

kersetilgen. :A.spap c;;alpaq chnh tytikiten · quralO{an. Tytik · icine "a·" 
shmh kijgizilip, ~hrthnan ·ekinci .b" shmh inen oraloian. Bul shm· 
dar elektr macijnash men, nemese kycti · elektr kernevin Beretin 
i3asqa_ aspap pe·n qoshlqah, elektr togh 1) cI:snhdan turna nojhnhll> 
-sol c;;aOJ.hll ala, aspap a~qhlh <;;i!lerilgeh ot teginen de etip ketetin· 

· dej OJ.hp tutasthrhlqan, 
,-,.:;---,Tn'T>n'ITTT1Tn"Flr7"--r.~ n 8 • . Ch OJ. a f ffia tytigi • 

- : 

. .. 
59-sygret. <;:?,.Bilj~ ozonator. · 

nen chqa sastaqan ot 
teginde tez aq ' BE;lgili 
ijis pajda. Bola· sastajdB, 
Egerde 5~-sygrette.- k!3.r· 
setilgendej etip ot tegln 

.suv01a -c;;,(sersek; paj,da 
_ Bolqan ot teginin tyr ez-

. gerisi' suvoia erip ketedi· 
Bui ezgergen bt teg-in · tolhOJ.hraq t.eksergende c;;alq1>z qana. ijsi 

-emes, · o~h.n Barlhq qasijetteriniti ezgerip ketk~11digi de ~~jqaladhi 
Tfpti c;;a.na _iat ~ajda Bolacih. Bu1 c;;an~ · za,tth . ta:Za kyjinde al,uv , cfb· 
jhn; Biraq, 'altiv91a;< Boladb. Bur . ot .teginen. av1irbfaq, ke·k tysti;. 
,su;Vqa ot teginen · ana qtulbrn tavirirek .~. erij,tin. ,gaz. · ?'Munhn ijsi 
accb·, ic,ke tartsa muH:>nnhn, · tamagthtl; kiJegef·qaBhrc9qhn <;;hB~rla
thp, asa !_{ep Bei'lsa uvla:ndbrathn ga·z. Ot teginip, Bul l yr ~e.zgerisin 

/ oz;o~- dejdi. (Ozan ... grek' tilinde-=--.ijisti !' degen , ~ezj. ~ · -~ . · _ 
Ozan ot tegi (i}atbsatbn re~ksijalardhn Barine d~ qatbsa alado. 

Ozan ot teginen_ aide qaj~a . kycti tothqthfqhc ·Boladb, ' Kek- sb
javl1> ijndijgo. ertind.isi .j!:lkij lakmus· ertindisi arqhlb ozofJ.db. ot te~ 

·gin , ~iBerse ·Birte.·Bifh~ Bojav totbOJ.bp, tysi :c;;ojblbp -ketedi.:Kaveu"'~ 
tytigi''!:lfqh]b OZO,If stse, Bir nece vaqhttafi kejin sy!ine Bastap, a qbf 

~ ajaqsnda Bylinip .Bhthr.ap ketedi. , . , : . · -. 1 
• , 

Osb' .sekiJdenip taOJ.h da :sir talaj ~attar o~on me_i;i ¢hlqa!11 kycti 
1yrde_t0tbqaqh .... · 1 ~. ~ , •• "' • 

Ozondb ez 'Beti mert Bir 'talaj vaqi:,tqa ,'qa ld_brbp . qojsa; ezi\leii 
ezi · kadimgi ·at tegine ajJ!alad,b. Bul qajt~ .ezgeryvdi qhzdbruv men 
te·zdetyvge. ~9_1adn. _ · v ~ • . - • •• : ·. ~ ''. · • .-~' • 

.' ..M.und~j <i.~Baj_b zatthn B_asqa iattar .men,, xijmi1jalhq t~ktesp~j ;;
c;;ana sapalb, ·.c;;.ana· .qa~ijetti, c;;an'!- zat 'Boluv . <i.uBb_l'i:,st<J,g, 111en,,. Biz, 

"' .OSb vaqhtqa dejjn . ke.ideskenimiz -~oq. Munda ne..,.soldb? ; Mund'aj' 
ezgeristi i;i~z qalaj · tysindire alamhz? !3u01an.- tysinikti Biz .at0m'ymo· 
lekbl oquv:qnaq .tasa,m:o.z. Qt t17ginin-,·at~gJ.daFb -~z ar~ q<?·s~lhP,, elfi 
.atomnan -- qurnlqan ot.: tegi c;;aBajh ;z;at6nhn. molelfolhnj..tyz~Wnin 
'<faI.eldevge Boladb (i3Ul ·arada ddJeld~rjn ~el!irrp~jrnfz'):, c;;an~ ·at te, 
gini.n: at.omaarb ez ara q@sblhsbp, ye· atemnan quq,lcyanl ozoi:i µe· 
gen. c;;a_Bai.B flattEP, da -?Iolelmlh~. tyzej_ al1!,.db. , · _ . .:". . .•) 

• )<.,;.' :-1'....;,· ' ' ~ . ' ... ~ ;1. • 
. , r 

,.,, lJ M&sal6 Bir .nece m&~da01an1 ... veltt(. ele,kfr,· kernevl Bar fransfor!iiator. me 
]akil l<atuv.ek'a men tutastbri.lv k'erek. Bui' aspaptarqbn,, qur.b'ibSb' c;ana . q&mieffer 
tuvralb fljiljka sasaOJ.bnda t~ks,~rile!li. " .,,;;. •· : . : , l 
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. . Ot , tegi!1in nfolekuldarbnan cizonnhn moiektJ,ldarhnhn· pa.jda BO· 
, luvhn temendegi sxema men ker7ety:vge Bolad'b: 

oo+CotCo~~+OO .. 
S0nh· men en c;aBajb · zattan, . ca11ta · sapalb, ¢ana qasijetti c;an.a 

.zat pajda Boluvb, ez -ara qoshlbp molekul , qurasthfatbn atomda.:_r--
db1"' sanbna Bajlanhs(b. · · · .-. 

Aforp.dard.b!l, ' Bir_ine-)3irinin .aseri atomdar ekbekiden Birjgip m0; 
lek'ul' qur-aqanda 'Bir 1.fasqa da, .ye atonr sirigip Bir molekul qura-
qanda taqh Msqa Boladh. . · 
. '.,Oiotf oCtegine ajnalqantla, · aldb men, OZQIJnhn mblekuldarh 

at0mqa selinip, sonan qajta c;.ana mofekuldar pajda Boladh. Ot 
teginin--mole.kµl~na elektr. ucq~nb- arekettevde de dal cishndaj ilo-.. 
ladb. Molekul~arb atom OJ.a _ajq:!Lop, B(L az atomnan ozop. mole
kuld~rh, qalqan1:>nan qajt~ ..91 teginin ·molekuldari> paj'da-. soladb. · 

Qfonnh.O: kadimgh 0t' .tegineq . quvatt~ tyrde tot1;>qtbfllV·h~ ozon
·nhn ot., teginin ·at9mda~bna ~'c;ekele:q!p , ajb~b!uv;.bna Bajlanhsth,. Bu
qan qaraoiapda qos_hlbs~p molekuL Bolmaf "<;eke 'c;yrgen atomdar, 

~- mole~yldardan ~Ide q~'jda quvattbfaq r~ak~ijalasathnb <tili::.q sekildi. 
Ozan dezijnf.eksi ja1a:Vqa' c;aqsh quraI solbp sanaladb. Ozon sa~

terijalardb eltiredi,_·- soridbqt~n, ~. suvdh, avanh zalalsbzdandhruvqa 
qolP,anadb . . Qatt~ c;ansbrdan,. '.~ajzaoiajdan kejin avanbb. ijsi c;ana

. ruv ·sesesf f.imosfera_qa : Bptcqan~ .el~ktr · ~cqh:p.b · arqblb ozon pajpa 
Boluvdan. " · ,. ' · · . ,_ . ~ ' 

' Egerde Bir eleinenf1en eki jakif onan 'da arthq, ar tyrli: qasijetteri 
Bar c;aBajI> zattar pajda·Bolathn solsa, mund.aj elemerittin tyr ezge
ris'tefirl ·allotropij<Jlb'q e:?geris · ct~p . a tap, .CJ.usblbsti;n~: ezin allotro
pija dejdi: Ot. tegineg<ilasqa da allotropijalhq tyr -ezger.isterin tuv
Oibzatbn el'ement1er . "kep. Bul ezgerister men, Bfz, taoi.h da kez-
<iesem.iz~ __ "' · :. "" ' ~ . · /: , _ 

Aj.t•h)bp e,tken·nen ·,,,.c;aBajh z.at" J;'i~n · elementtin tysiniginin .:ne , 
s~septen ,Bir emestigi aGhQ keril).edL Biz, mh§ .toth91hn~ aluv· ycin, 
·mhsqa of -tegi -men jal{Jj ozon m,en <ireket c;asasaq !,!Qlqanh._ Bul 
tdti;_qthn: sostavhna· ll;·~retin . 'c;aBajb ,za.t ot tegi. de- emes, -ozoh ·da 
emes,; element;·ot t~gi,· Basq.aca 'ajtqanda ozon men ot tegin ·tyze-
trn aromda'f. .· . .,- . _} ' - . ;- - -.. , . --

4. A:toritnbn salma,o{b <;ana a.tomdbq sahnaq. Endi Bi.Z "mo~ 
~eku}",. ,,atom"~ degen ucqhmdarqa anoqtama Bere ala_mhz': , 

M o·l e k u J,7 iluJax: zatfE "fturajthn -.en.,kioke·ne c;eke Belcekt~r. 
At o rtJ:~ Bular qos:glbsta.rdbn. c;ana ;_ c;aj zattardhn. molekulda

rhnda B9la alatbn, etementti.n . .e~ kickene c;eke Belce~.teri. Sonca 
klckene Bold}andbqtan: a.tomdardb, ·molekuldardh, ~iz; kere aJmaj- ' 
mD'z'. Mol'ekuldardbt~ s'opca' Kicl{·ertelfgi· tuvralh temen.gegi, tac;rijB~~ · 
dep azdap zysfriyv,ge 'ai:ilac;fb. -, .!- - • •' - • ' ' 

Eger 0,015 g marg~nets, kalij tuzhn-.~(Bir nece krijstalhnJ t~ra-
, zbq~r Jartbp. 'al!>p;\ onh, 1 lijtr suv01a eritsek,. su;vcla ,ca·jqhn- qhZOjhlt · 1. 

Bojav pajda: Boladb. : Bul ~.ftindinin ·· Bir. kilYB sa:ntijmetrinde· 
< 



·I 
o,orn : 1000=0,000015 g ,tuz BOlada. Bir tamcbsbnda-ca-malap .ajt
qaada 20 ese kem jaqnhj 0,000015,; 20=0,00000075 g tuz .. Bo}.aQ.h. 
Bir qana tam ch ·Balsa da_ BarlhOlh tuz ·Ben Bojalqan, sondhqtan, 
onda alde Balsa ete kep molekul Bar. Soqan qaraqanda . ar Bir 
molekuldhn, salmaOJ.b qancalhq kici Boluv kerek! 

Xijnijnnil~ Bir qhjhrChOlh, Bir nece lijtr. suvoia acch dam Beredi. 
Myskystj b, ( c;upardhn,) ijsi Bytill' Bir ylken zaldh albp ketedi, c;oqa
lathn salmaq thm a~ - Bo.lqandhqtan, OD:hn. mj:)Icerin na011:1z ~Uf.b~ 
tarazh kersete almajdh. . . 

Qalbn,dhOJ.hil 0,0®0000005 srn dej etip, c;arqhlh kerinetindej qhp, 
ChllhOJ.a a1thn c;alatuvqa. Bofacilb. A~~:p.nhn, atomhnhn, d'ijametr( Bul 
melcerden arijne- l_tici flOlriv kerek. . · , 

·:Osb .kyngi fijzijkanhn, taBJ~'s'bna syjenip, qazirde atomdar,dbg 
salmaoibn .ailyvge· .de mymkindik aolbp othr; atomdardhn, salmaOJ.b 
arijne,- .olardhn,' ezderin elcep_ tapqati salmaq erries; aasqaca Bir 
tyrli c;anama c;ol men tapqan salmaq. Munhn, ¢ajhn c;oola~h. mek· 
tepterde oqhjdh. ~oridhqtan, aiz; .ql tuvralb"Bul c;erde 'toqtal~ajmhz. 

Suv' t eginin. Bir atoi,nbnbn, salprnq b .·gram e.seai men . 
- . • o{;: • - -

O,OOOOOOCJOOOO()P0000000000166~ . gramqa ten. 
0 ' 

J~OJ.nhj 0,(0)23t663; :' at teginin . Bir ·ato1!1hnhn, salmaqh 0,(0) 22 266os 
ge ten,. ' _,~ - · · _ .·· ~ 

;i-, • ""' • 

Esep. Ekl mljllij;~ s~t . kitaptbn; (sir , mijlli]on taBaq q?dtaz) qalbndDCJ!b 
· qanca solat.i.ndbOJhn oj men camalap ker.indei: .. onan keijn 200 s.etteJ Bir kltaptbn 

qalba,dbOJhU santijmetr men eJce·p, ;:iJgi 'Oj rilen Call).'!-la0Jan !nelcer men sal&stb
"rbndar. Atmodbq salmaq degenimlz serilgen elemttln atornbn&n suv teglnln. sir 
atom&nan nece ese avr.r ekenln lrnrsetetfn san soladb. · 
~ . 

~ • ' I 

Praktijkada rnundaj .kickene ,san ·men pajdalanuy ete , qhj~n 
Bolathndh©jb ap - ajqhn. · Sondhqtan qazir c;eke at0mdardhn,· salma
OJ.hn_. J3Hip othrsaq ta, elementterdin,, · ~Urhhnan OJ.hloni c;yzin,de qol
danhlhp kelgen, atomdhq salhsthfmalb salmaqt;:uh tuvralh .U.OJ. hm 
men pajdalana aeremiz. . : . . · · · ·.!, 

Munhn SOIJ,bilda elem.entte_rdin, . atom ·salrnacftarhn -taauv c;enfo
degi D a 1 ton . i j deja sh ilgetilep erkendeyde. BQladb. Aqh(hnda 
Daltonnhn, cam;:ilap, durhstap ala a_lmaqarn ·at om d h q s a Im a q
t a· d a, 1olh.p c;atqan oqhm.hsthlardhn, uzaq en,aeJ5:terinin, natijc;esin:
de, ezgerip, kazirde durbs .. a.tomdhq salmaq.tar taablOJ.an. Mbsalbf Qt 
teginin, atomdh'q _salrfiaOJ.h 8 ge te,n,. emes. 16· a.ta ten, eken; suydhn 
sostavhncla _suv, teginiJl:_ ·, atomh ~irev em es, ekev BOladb . elfon, 

, Daft@n a~elgileri, mer: pajdalanbp, 

c;.a~aaj, .~ d,e; c;~~amhz, 
suv~~I\ . sost~yl?n, ~iz -~ dep 

- . . . . ~ . _. ~ { 

·ne.mese .. SUV feginin.· eki sp.lmaq 
; . ~~ . , 

~eliginde (2 ·8lOIDh!).a) Ot tegi.nin,· 16 salmaq Beligi tl -atomb) ltele-
di ·ctejmit. Bui a~agaop?. ,Gej·- Ly·vssa,_k tapqan qatbFias 1 : 8 sol 
kyjintle qalqanh ' men ot teginifl, . ato~dbq salmbOJ.h 8 em es, 16 
BOladh. - ' . 
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• Bl)l kynde durhs atomdhq salmaqtardh esepiegende suv teginiri 
atom salm.aOJbn dal I ge tendep almaj, 1,008 dep aluv,dhn qo
la,jlb ekenin ajta ketyv kerel~. 01 vaqbtta ot teginin ~tomdhq sal:? 
maqh, suv teginin atomdbq salma<Jibn I dep alqandaqbdaj 15,88 ke
ten Bolmajdh, 16 qa ten~suvqa analijz, sijntez <;asaoianda suv teginin 
salmaOJh men ot teginin salmaOJhnhn qatnasb 1 : 7;94 (nemese_ 
2: .15,88) Bolatbnhn Bildiredi; Biraq, Biz onajlatuv: ycin 1 : 8 d~P:· 
alqan1:3hz. . . . . 

. Osb kyngi . durhs a.tomdhq salmaqtai'dbn qala J .tanhlqand~EJih, .;.. 
atom men molekuldard1:>n catTJalarhnhn ylkendigi qali!jca anhqtal
qandhCJ1b <;ana atom qurblbshn n~e syjenip talqblavoia BOlathodbOfb-

. ete qhzhqth _mtlseleler Biraq, Bui m~.seleler ete kyrd.eli <;ana . ete 
qhjhn mClseleler'. Sondbqtan, olar meh-1.ek <;oqarqh mektepterde qana 
tolbq tanbsuv01a Bo'ladb. 'Munhn xijmijalbq formuvlal<irdbft <;Clrdemi 
men qurandb zattardbti salmaq sostavtarhn keskindevge atomdbcr 
saJII)aqtar men ' pajdaJaoUV0}3, ec · ~if Begeti <;Oq.. 

5. XijmijalbQ formu·vtalar. DCllton .kej Bir metaldar ycin.
<;ai;i.a dengelekter ojlap CbOiaruy_rihn ornbn~, .dengelekterdin, id ne 
Clrip qojoian {5*-Bet) -DaJtonnhn Belgiler taslijtsashn qara. 01 ClTip
ter. me.taldardhn - abjlilchn_ca .. atbnhn· -B'as <lrpi I-iron ( ajrn)-femir,. 
C-copper. (kopper)..,-m-hs <;ana·-Basqalarb. - .., · 

.· D-<l l ton n b n BUI o.jhn cved oqhmosthsb Bers e 1 i j y s (1779-
184~) qoldanbp;· _atomctardh keski11dev ycin- dengelekti qoldansaj, 
aripterdi~ ezin· OJana pajdalanaQb. Sol . Berselijysten Beri · qa~aj , 
element- atomdarh·n lqjbnc.a atbnb~ Bas arpi men pajdalanbp· 
ekeskindejmiz. Bul att~rJ:> latbn, grek tilderinen albnOJ.an. Temendegi 
taBlijtsada (64-Bet) 'Ba],tb elem.enttertlig xijmij?II,q tanBalarb (sijmvol) 
men atomdhq ~almaqtarh (Bul taBlitsada a-tomdi,q salmaqtardhn 
ondhq, <;yzdik Belcektefi kersetilmej Bytin sandarb qana ke~setilgen)• 
kers.etilgen . Atomdhq . salmaq.tard6n dal sandarb kitaRthn aja,oibn
qaOJ.b taBlijtsada kellirilgen_. _Eger sir nece ele_mentterdin· attar.b s ir 
arjp pen· Bastalathn BOlsa, ol vaqbtta Bas ·Clriptiti qasbna -kelest· 
aripte-rdfn Birevi qoj~ladb. --· __ , · 

Xijmijalbq foniuivlalarde · Berselijystin -usbnhsh BOjbnca, osb, - ~
kynge DClltonnhn ~jtqamndaf ·etip c;azBajdb: qurandh za~tbn- mole
kulbnda atomh qanca· -Balsa, sonca .r,et tanBasb qajtalamajdb, efe
menttiri, faU:Sasbn'hn . ou ,c;a0Jbnan femennen kickene sijfr me·n at0m. / 
san_q kersetiledi (I sijfr-J? qojb'lmaj.db). Suvdbn sostavb HHO solbp "' 
<;aiblmajdh, H20 BOlbp c;azblaci.b. Bur formuvlanb Bblaj oqbjdb ha ,__,; 
ekev_:o,, nemese 'ac_:_ekev-o dep- 1) . Suvdhn fdrmuvlasb BElaj dep· 
uq~ladb:- suvdhn rri_olekulblJ.hU qurbl'bsbna 2 atom suv. tegi, l alqrh.. _ 
ot tegi klr.edi, nemese-1suvda 2 salmaq Belik-suy 1E!gi_, L6 _ s·aJmaq; 
BeJik-ot tegi · Boladi>.- · 1 • • 

Kykirt qh.cqhlbphn H 2S04 formuv.lasb.Pac-eki-es-o- tert dep• 
oq9!adb'd_a Bhlaj tysindiriledi: _kykirt qhcqhlbn_bn q.uralbsBn_a 2 salmaqi 
Belik suv tegi, .32 salmaq BOlik kykirt ~a,pa 64 0 6X 4) salmaq ·selik, 

. . ' - _,... .. 

1) .Xijm!jafbq, for rhuvlalar ila latbn' <>ripte rl latbnca_ajtbldb; Biraq~H • nb ~ejde d~rbs -' 
Bolmasil qa ha·- ekev-o devdin. ~f·nhna franso~c~ (t._ac") ac-:-ekev-::-'_., odep ataJd6: . 
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. ,ot tegi kiredi dejdi. Tek mbna temenP,~gi · elemeii.tterdin, f;rmuvla~ 
JarhnC:la qana kej <iripterdi- ·Bblaj ·dep altivOJ.a uj0J.arbl0J.an: BOr B.{Be), 
kemir tegi C- (tse), · suv tegi H .(ha), ·ot tegi 0 (o), fosfor P . (pe), 

. Rykirt $ (es), Basqa tan,Balar elementterdin, latbn atb men ajtbla Beredi. 
· "T.emif' Fe-perrum, ll}bs-Cu,.--kyvpruvm, shnap Hg-P,ijdrargijrum; . 

munb ITlen qatar, .ege·r orhsca atb latb·nnan alhnOJ.an BOlsa, ol vaqI.tta 
.ajaOJ.b orhsca-ajtbladb·, kalsijum devdin, ·orhnhna, Ca-kaltsij, kalijum· 
.devdin, or~hna K-kalij, sijnkuvm -. devdirt, ornbna, mhfhc-Zn· . 

... : . Formuvlalardb oquvdhn, ta01:0 Bir nece mhsaldarhn keltirejik. 
Fe20 3 (temir -totbOJ.b ferrum--"-ek;i-o-yc. 

, HCI (tuz qhcqal1:) - ac _ '.xlor. · _ 
Na,C~ (tuz)~natr-U-xlor. 

.. _l<t:-

" Esej\ Taalljtsanb JJajdalanbp, mhija form}lvlalardbn. oqhluVbn .,. c;an,a san m;;infn 
~azbrt.dar: 

1. I<2C03 saqar · 6. AgN03 J;;ipis 
L KN03 selljtril 7. J:'lgCfo almas 
3. Ci.tS04 tot i'.'jajbn. 8,_ Mn02 marganetstbtf qos . totbOJb 

, 4. Na2C03, ·sodb · ~ 9. MgS04 ,.accb tuz . · 
. ·/ 5. CaS04 gijps 10.:.·KG10 3 · Beitolet tuzb_ 

' EN. BASTb:-ELEMENTTER·D.IN. XIlMUA:LhQ ~ELGILERI. MEN -.ATOMDbQ 
): , SALM A QT ARl?NbN, 1:4BLIJTSASb . 
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sanbniJ.n quraladb; . olaj BOlsa, qtJ,randb zatJ:bn- sosfvbn .xijcnijalhq 
for'muv.la arq{>lb kersetyvge · Boladb . . Ontla .qalaj etedi? . xijmij_a 
analijzi degennin ezi molekul icindegi atom sanb em es, . ten ele
menftin salmaq melcer.in ·01.ana Beredi OJ.Oj; olaj Balsa, endi salmaq 
sostavi> ar9blb xijmijalhq formuylalajdb "' qalaj . taBamJ>z? Murih 
.mhsal albp . tekserip, qarajhq. 

Qandaj Bolsa da Bir gazdb .alajhq. Sa pa c;aOJ.bllan atrnlijzdegende 
onhl1 kemir tegi men ot teginen turatbndbOJ.bil Bildik . . San analij- -
iinde- BUI ga~da .kem!r ·teginin 3 salrnaq Boligine ot .teginin 8 
salmaq Be.ligi keledi. Sonh men,. Bul gaf:dbn molekulb, qanca .ke'mir 
tegi .men, qa·nca atom ot ·teginen quraliJ.thn Boldb? · 
· <;aj B'olc;avlai: ·c;asap kerelik, Bul gazab1:( molekulbnda Bir atom ,

kemir tegt i3ar delik. Bir atom _kemir clegenimiz kemir tegi-12 
salmaq B~ligi d~genge esep. Egeni_e kemir •tegi,nin 3 salll]aq ·B8li
gin,e, ot teginiJi, ,8_ salmaq B~ligi keletin BOlsa, kem:ir teginin 12 
salma·q Baligine .ot -teginen qanca kely·:vi .kerek? 

M'uµh ' Bi.laj .c;orhi_m~z: -eger kemir teginitl 3-salmaq Beligine, 
ot teginin 8 salmaq ;Bi;il\g[ 4 kelefin . BOI'sa, ; Bir Beligine 3 ese Kem, ! 

jaqriij ~, al 1.2· Beli~ (ne~12 ese arthq jaqhij ~ ~ ;12 Belik keledi. Qhs
qarta -kele 8.X 4·= .0,2 B~lik ~ol.adb: Ot teginin atom sa)mao[b 16 · , 
Bolsa, BUI qanca'. at0m Bola db? Bul 3Q : 16 -=- 2 atom Boladb. · Sonh 
men, B!zdiQ gaz6rnb:zd·hn · IQ.Olelfolhnhn sostavbna 1 atom kemir 
tegi, 2· 1J,t9m ot tegi ,.kiretin B.oli:IJ?; olaj );!Olsa formuvJasb CG2 B0-
1atlb. Bul · k~mir q,I>ccfbl gazh . . · · 
, Bi!aq, ·Bul arada ga·i_dbn molekulbnda 1 atom '~e~ir tegi ·Bar dep 
aet1aldh alqhq · qo'j.~ Ot' !egin ·Bir atom . dep aluvoia nege Bolmajdb? 
Onda · Basqa natijc;~ ·chothP k~tpes pe?· Mµndaj B01¢avd·b da ·:istep 
k'ereli~. QI .-vaqbtta B.tz ;I1t)aj ta(qI>lajmhz: ·ot teg,inin, 8 s-afrnaq Be
ligine :kemir tegi.qip, 3 salmaq B~lig1 ke!edi dej m:iz. l atom ot . _te
git'ie j~OJ.nij 16 salmag Beligirie, .k~mir tegrnin qanca salmaq , Beli-

·~~ k~l~ctp '-.3, ~ 16 
· 6 ~salma<!J. Beligi , keledi. I\e~ir t~gini~ atomdbq 

. • • r • • ' • ' . ~ • ~ 

~salma~OJI;· 1'2'"BOI'OJ.and~qtan qt teginin. 1 atOmbna · ~ ato~'· kemir te-
/.. - i -·- . ..'.- . .. 

· ·gi keledi. Olaj 'J,30lsa; · l ' a~0mhna 2 atom · em es, ot teginin 2 atg-
mhna kem~r tegirii.n ) atomJ> ' kelyv\_ - ~erek. Basqaca aj_tqanda, · 
mundaj cana)ijz;· Ben de C02 _fqrmuvlasn ChCJtathn BOlclb: Eger., Biz; · 
gazd?n. molektiJon<la ~2 atOll] k'emi.r tegi Bar desek te, naq OSb_ for.~ 
muvl.8: cbpfar ·edi. Bi-z, •gibna-da.j qatbnastar alamb~: ,24 ~ 64, Buqa.n 
'kemir" tegidin, 2' atori1_b meh ot teginin, . 4 atomb dal keledi, for- l 
muvla ycill' c;·aj qathnast:b kersetetin l : 2 ni alami.z, 2 : 4 9,ep 
alu'!:,kerek em·es, jaOJnij qajta 1C02 c!>otadb. ' . _. . 
_ Kij,mija1nq analijzq~'l!Oin natijc;eleri . teginde prot§ent ..,p~n . lt~rse

tiledi.~: M6sa'h> sblaj, inagnija'in, c;anuvhnan pajda BOlOJ.a_n- aq .u'ntaq 
magnezijada ·60°/o magnij, 4Q01o "ot tegi l:ioladh, ja01ni1,'magnij men ; 
ot •.tegfoi1J sa.lm;:iq melc~rt AO :- 60 ,Boladb. :-: .. .. . , ., · . . , . . 

Xijinlja fo~muvlalarbn' tasuv mymkindikter.i mhnalar01~ negizd.ei· 
g~n:·. til:egen melc~de a'lhno1an qurandh zattaqh ~leme.nt~er·_salmaq 
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qathnastarb Bir molekuldaoJ.I:> qathnas!aj ~olaclh. Kemir2 qhcqh-1 ·g;i.z
dhn 'molekulhnda, kemir tegi men ot teginin, qalhnash 12 : 32 ana-

. lijzdegende 3 : 8 qatnash ~hOJ.adb. Bul qatn11sthn 12-: 32 = 3 :_8 ge 
ten ekendigi anhq. Sonh men salmaq 'sostavhna syjenip forniuv ia 
taBuv eseBi-taza-.arijfmetijka eseBi Bo!adii. ~OOJ.arhda kersetilgen
dej Birge keltirip esep CbOJ.aruvd!>n ornhna mhnadaj ~aBajh er~~eni 
qoldanuv01a Bolac;lb: eleV'lentterdin (prot~ent pen nemese ·salmaq 
elcemderi men · alhnqan) salmaqtarbn sol elementterdin -.ti}isti 
atomdhq salmaqtarhna Beie·miz. Sanda., zat(hn sostavhna_ ki~~tin 

. atomdardbn sandarhnhn qatnaspn taBamhz. Eger sa·nctar :Eielcek 
tydnde BOlhp kelse; olardh Bytin sandaro1a keltirip alamhz, yjtkenl. 
molekulP.bn sostavhndaqo atomoar sanb Bytin sand!lr Boladb. 

KeI1}_ir teginin, salmaq Beligi men. ot teginin 8 -salmaq Beliginen 
quralqan zatthn ~oqarhda qarast.iirhlOJ.an mbsalhn_ alajhq 3· ti .12 ge 
Belemiz ! Cbo.iadh,- ne:mese 0,25: ~ --d'i 16 oia J?elemiz, ~ . nem,ese 
0,5 ChO{adb. ,, 

. Kemir · tegi. men of teginin '"~atorildarhnhn· sanhnhn , qatnasi,, 
0,25 : 0,5, nemese _Bytion Silildarqa · ~eltir.gende 1 : ·2 qatnashndat 
Bpladh . . · ,, 

Esepter . . Mi.na c;o01arhqa · keltirligen ertelgen magnezj jaifhn; 
1. Sostavi. c;o01ar-bda keltirllge.n ertelgen, magnezljanbn. - ' 
2. · 750/o kemir teg}, 250/o suv tegYnen quraloian saz ga.zf.ni.n · 
3. ·Birevi ·500/o kyklrt pen 500/o ot teglnen,. ekincisi 4.0070 kykirt pen 600/o _o~ 

teglnen quraloian kykirttin, ot tegl men qosblbsta r~nbn. 
· 4'. fi3;'0fo marganets pe'f1 ~.9,80fo Ot· teglne.n qural01an marganets rnvdasbnbQ\ 
, 5. 25,93% azottan, -74,07% 9t teginen quralqan azot to!bOJbllbO,. 

6. 56,52 kalljden; 8,70/o kemir tegl11en, 34,78% . ot teglnen quralqan sa .. 
qardbn • · ·. · · . · · . , · · 

· '7. Suv .tegl 2,040/0 kykirtti 32,360fo,<ot .tegi 65,310/o qosblbston . . ,, 
8. Natrljl 21,2010 azoti. 16;5°70; 9t tegl 56,30fo ' cljllj s~lljtr~sbnbn. · 

7.. •• · Molekuldhq formuvl~lar. · B~rl:bg tekse~gen . . mh$aldarda, 
esepterde jno.lekul icindegi atoindatdhn. -~~j · qati,Iastarhn- tapthq. 
Kem!r qI?e.qhl• gaznnhn · formuv-lashna C20 ;i jaktj GaOs salmaq 
sostavh ~aqhnan ·ct<il - ~else de olardh almaj~ kemir · q.1kqhl gazcli>~ 
,~aBajh _ for~ uvlas_h C02 dep ,alhp ,,ke!dik. Barlhq Bi-ZdiU: qarasthfhP' 
kelg.~n mbsaldat:omhz 'aa, chno~da solaj BOl·hp ,ci>qadih: . Kejfile (la
.Bajh· formu.vlala'r , men ~azhlmajthn, ~ onan k.eri qhjhnhrag eki, Y,(; 

"' ~selengen taofh sondaj formuv:Iaila-r-me~ ~azblatBn. za~tar kezdese· 
- di. ' Buqan mhsar BOlathn suv -teginin; asqhn totbqb; ·munda suv 
· fegi ' men ·cit tegi Bir J3irine.~ sallp.aq q~tI:mash 1 : 16; ©nhn c;aBajf> 

formuvlas1:i HO Bm'qan Bolar edi . ., Bira.q, suy tegiriH1, asqhri t9-
·. thO[h suv ·men ot tegine ajq,I:athndhqt~ri tf'G· Jorm·u'vlash tuvra 
kelmejdi, 1dt.uhsh H2q2 Boluvh. kerel{. -

H202 - · H2o,~: o. 
. . ' " 

S~v teginin, . asqhn .iotbO[bnhn molekui~ e}d ,atom, ~ ot 'tegi mev.. 
"eki atom s,u;v teginen qm:ol91and:oqbtia ~asqaca da pi:Kirle~ Bar~ -O&b 

". pikirlerce sirke qhC<'J.blhnhn form~vlash r.12co e.mes, H4C202 BOla· 
66. . 1 1 
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\ -· - -
db, atsetijlandiki Cl:I ~mes C2H2 Bola'tli..' ~aratI>lhsta · BOS tyrdt= 
kezdesetin · elemeritterd:in kej . BiFevleri mole'kul tyrimfo· Bit 
afo~nan · qurblqan c;aBa'jh zat BOlhp c;eke emir syre aladb. Al, 
endi, kej Bir, zattar Bir tekti ekt nemese•(Bir "Iiece alomnan qural
qan. molekul. tyrind~ .i;aBajh ' zat Bol.bp, ez ileti men ' tura aladb. 
Kej vaqbttarda Bui mqlekul sostavtarhn. tekserip..: Bilyvge _de- mym
kindik BOlbp qaladb. Mbsa]h SUV t~ginin,.., at teginin,, aZOtthl'.t, xfor
dbn moleku}darh eki -atomnan quralOJan . . Biz; miJnh· m:bnadaj .etip 
tan,salavhmhZOJ.q Boladb: 0 2, H2, H2, ~12 • - Ozonmn, molekulb ye -
atemnan turatlh-03• , \ • · · • 

<;aBafb · zati:ardhn, molekuldarhnhn, sari ·de eki jakij .on an Cila · 
kep atomdardart qurhla·db dep~ tysinip q,almav kerek. Bill ajtgan-

1darbmhz osh <JaBajh gaz ·kyjindegi :?attardhn, molekuldafbna qana 
tij,isti . . Biz, rOlarqa qa_zh. tc;>qtaln:iajm·nz. . , . .:, _.· -

<;aBajh c;a:r_rn" qura.ndh zattardhn m:olekul sostavtarbn. kersetetin 
form.uvlai;lb. nrotekul<J1>q fol'!!J~v.la dep atajdb. Bizdin, .aldbmbzda 

. kezc,i'eseti:q iattardbn, fnolekuldaibnhtl, Jormuvlalarb eztrpiz, salmaq 
sastavl,na syJenip 2thrhp tapqan c;,aB.fljh forpmv.Ialarh Bo,Iuvb ·k'erek. 
Bir<Jq, Barlhq• zatthn,. formuvI<:!Jarb H202, C2H2 sekildi c;aBajb f9r- , 
muvlalar B.oladb degen oj tuvhp .qalmav c;aqbn oquvcI>lardon esfe
rine: sala. kety~ ~qac;.et. _Mol'ek,yldhq for.muvla . qalaj tasbfo1an degen 
mas~le et~ QbjJ?ri~ m_asele; sc>ndhqt<;in; OO)an BUI arada toqtap ·on~ 
teks.ermejmiz. -·M©lekuldhq. formftvlalarQ.h taBuv tasilderi organijkalhq 
xijqlfjada sejJerieO:i: _ , _ ' . 

Molekuldbq fqrnfy.v.laqa garap :Bertlgen 'zattbn, m0Iekuldb_q sal
maqhn esepfep chqa.iliv on,aj. Ol ~cifi molel_mlqa ' kiretin Iiarlhq 
<;eke atomdardhrt atom_tlhq sa.lmaqtarhn qosuv kerek. · Mbsalb, ky
kiFt qhcqhlhn.hn molekulh salmaoth 1 X 2 = 2 B0lathn suv -teginin, . J 

eki,l}tOnibnan,.1 salm~ !ilJ.h '1; = 32 kykirftin, Bi.r atOmhnan· <;ana sal
maO)b 16 X 4-:- 64 ot tegin:Jn tert atomhnan guralOian, ·· sondhqtan 
kykirJ qhcqhlhnhn, inole~uldhq salf!lagp; =2+32-t.-64=98 Boladb. 

F:g~r .atomdhq ~a-Jmaq .degenimiz serilgen:. elefnentt!n atQfn·bfi·bn, 
suv '."teginin Bill atO'tilhnan ne'ce ese av.or ekenin· kersetetin san 
Bolsa~ molekufdhq salma.q deg.enimiz B'erilgen iatthq molekufh
t1h1J~ suv t~giniu Bh~ ·atomhnan .~ece~~-se avhf eken~ri 'kersetetin 
san .B0ladh. . ·- . - . "'" \ . · · ·;/ 
•- 8;. Xijmijalbq teqdikter. XiJmijalbg formvvlalar JJ:!en qurandb . 
zattard1n:i sostavtarhn durbst<ip c;azuvdan Basqa, ezimir sez• Ben c;a
Zbp' kelge_U ;xljmija_bfq reaksijalardb da fo{muv:laJar men , -~azuvqa .. 
.B0laQb. Mundaqh':~jMma f.ormuvlalar arqhlh c;azh'lqan_- .:x:iJmijalI?q . 
ter(d·ikterdin,, reaksijadaq zattardhn sapa'lhq qat~ash n)ell' BiFge, san , 

· (mekeri) qaln'ashn: da kersetedi. · · · 1
. 

'ISykirtti:q (S = 32) temir me11 :(Fe -: 56) 
,,- ~ •· r • 

' , , . '-' ' . , ' . I . , . - . . -

"Kykirtt~ 3~ , salmag 13.eligi. men temirdin, 56 satmaq. Be'ligi -qo-· 
shlUvhrian kykirtti temir :} saJlmaq .BeligL 56 + 32 == 88--pajda ·gola-
tbnJ>_ii kersetedl. · · · 



: Xijmijalbq ten,dik zatthn, salmaq eseBin kersetedi. Sondbqtan. 
ol zattb'4 salmaOJbn saqtav za11;bn ernektej . alU;Vb kerek. Ten,dik 
Belgisinin, sol c;aqhndaqh elementtin, atom sanb qanca salsa, on 
c;aqhnda da sonca ~oluvh kerek. · -

. 8zimizge tanhs, suv , men kaltsijdin, reaksijashn alhp' qarajhq. 
Bul reaksijadan sendirilgen 1jzves pen . suv tegi pajda soladh. Sen
dirilgen ijzvesti analiJzdegende onhn, kaltsijden, ot teginin,, suv 
teginen quralqa,n e:kenin anqaramhi. Onhn for'muvlash: Ca02H2. 
Sµv men kaltsij arashnda .Bolqan reaksijanh Bblaj c;azuvhmhz ke
rek; tendik selgisinin, sol c;aq'bna kaltsij. c;ana suv, on, c;aoihna sen-
dirilgen ijzves pen suv tegi (suv te'gi molekuih ,H2): • ' 

Ca+ H20--:- Ca02H2 + H2 . . 
\ 

· Bizdin, ten,dik Bul tyrinde· zattbn, salmao_thnhn, ~aqtaluv zan,hna 
qajch keledi (tendiktin, orn·pna sbzhq qojhluvdhn, seBeBi osb). Sol 
c;aoihnda suv sostavhna 'kirg~n suv teginin, eki atomo BOlsa, on, 
c;aqhnda· suv teginirr 4 atomh: ijzyestin, ·quralbshnda suv teginin, 
eki atomh c;ana \:eke suv · teginin, "-Bos moleku\hnda eki · atom'. Ot 
tegi suvda Bir atom,. ijzveste eki atom. -Bul ten,dtkter ·zatthn, salma
OJ.hilbll, saqtaluv · zan,r,na qajcb kelmestej ~tip, qalaf c;azuv kerek? . 
arijne, 13iz suvdbn, H-20 degen jormuvlasbn H 40 2 dep c;~za almaj
fuhz. Onda suv emes Ba,sqa Jlir zat Boladh. Bulaj· .etyvge Bolmaj
thndhOlh anpq.' -Olaf Boloia1ida reaksijaoia qatbsathµ suv ·Bir mole
kul H20 emes, eki molekul .H20 ek~9-i _.anhq. Sanda munb Bblaj 
etip <;azarp.bZ. ~UVdb'l1. formuvJasbnbll, ald·bnan ylken sijfr men 
qojambz: 2H20. 01 yaqhtta I SUVdb_Il, eki molekulbTibll, . ic'inde file 
ezimizge kerek ot teginin, . 2 atomh meil suv teginin, 4 atomh 
BO!adb. . . 

_ Ca+ 2H20 . CaO~H2 f .H2. 

Sonh m:en ~izdin ten,digimizd~ :;:ir Bir elepJenttin.. atom sanh sol 
c;aqhnda qahcad~n Balsa, ten,dik · Belgisini.n ,,Pri. c;aqbnda da sol 
elementtin, atom .sandarh Birdej ·Bolbp,. CbO[adb. · 

(:a-'- sol <;aOJbnda 1 _atom, on <;aOJbnda ·qa 1 atom. 
H- sol c;aOJbndaOJb suvdhn eki · molekulbnda 4 atom, on c;a

q·hnda . ijzves so'stavhnda 2 atom, .c;ana ·2 ·atom Bos 1 kyjinde, Barlh~ 
CJih 4 atoµi. . r . . 

0- sol c;aqhnc;l.a suvd.i>n eki t1101'ekulbnda 2 atom; salsa, on 
c;aoihnda iFes ·sostavhnda 2- atom . . , · · 

Sonb menen tendik encU dun.s c;azbldo. . 
· Sengen ijzvestin formuvlashn C~02H2 kyji_rien ezgertili~ Ca(OH)z
c;azadh. c;ana oqhqancta· ,nlfaltsij'-o-ac·, ,,eki ese" , dep ;o,qojc!l.h. ', , 

.Eki ese" (,,ye. ese") dep ajthlq'an sezdegi 27'3 taOJb sondaj
lar c;aqcanh'n i_cindegi turqan ,atomdard!Jn .s;:irine tijis Boladb. 

Egerde ,,Kaltsij'-o-ac·eki a desek tipti BJ)lmajthn <;oq zattb Ca0H2 
kersetken Bolar ·edt · . '·. · .· · :· '· . !' :' ' ri Av jf 

X,ijmijalbq tendikter quruv ·c;eninde taqb da Bir- mhs·alc!l.h •qaras.,,. 
tMajhq. Temir men suv BUVh.J1bl1, reaksijashIJ.an ternir qaO[I:. umelil: 
68 
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suv tegi pajda Boladb. Temir qaOJ.bll tekserip taldav, onbQ sostavb 
Fea04 ekenin kersetedi. Olaj Bololan~a .reaksJja sxemasbn alqac 
Bblaj etip <;azuvhmbz kerek: · 

· l. · H20 + 'Fe:._ Feao,4:+ H2. 
_, . ., ~ - . i,. L 

Zattbn salmaotbnbn saqtaluv zanbna BUI siema tuvra kelmejd.i. 
Tendik Belgisinin dn <;ana .sol ~aqbndaO(b suv teginiQ, ot tegiqin, 
temirdin atomdarbnbl'.l, sanb . 'Birdej' ten emes. Sondhqtan, <)Velk.for
muvlalardbn, icindegi tyrli elemeI,J.Ueri;l~n en atomb keBln tavbp -
albp: Fe804 sonb men "ten,dej" Bastajmbz. Temir OQ <;aOJ.bnda 3 -
atom, sol <;aqbn,da Bir . atom; _Endi sol <;aOJ.bn.daOJ.b temirdin aldb-

, nan 3 qo.jamhz:" - · ' · 1 

H:iO + 3Fe - Fe304 +Hz. 
I• ' ) 

Budan son. ' ot tegin tenejmlz. OQ. '<;f!Of!:mda ot tegi 4 atom, BU
laj BoloJ.fmda '-Bui reaksijag_a ' suvdbJl 4 molekulb qatbsadb: 4H20. 
Suvdbn, 4 molekulbnda ezimizge lferek ot · teginiQ 4 atom1man 
Basqa taOJ.b · suv teginin 8' atomh Boladb ... Tei:J.diktin. on. <;aqbnda 
da, sol suv teginin, sonca atof9darh Boluv:h .kerek . . Sondbqtan,- te
nevimiz mhna tyrde Boladb: 

--. '4H20 + 3Fe = Fe;o4 + 4H2. 
. .. . ,.. 

Mundaj "ten,evlerdi" sxemallb!\ on. <;aqbndaOJ.bSh, .sol <;aG{bil
daq bfarhna tuvra · k'elmegen mezgilderde tjf da jim , istep othruvo_ia -
tu:vra keledi; ten,dev reaksijadan Cbcp.tb.h zattar kyni BUrnn B~lgili 
BOlbp <;ana olard·bD. formuvlalarh sostavtarh:r.ia s<)j~es qurhlOJ.an 
vaqbtta. 01.ana durbs ~azbladb. · · · . 

Eger Barlbq zattardbQ formuvl~farb duro~ <;azhlqan BOlsa, <)IJ,gime 
reaksijaoia qathsqan <;ana (;hqqan zattardhn, m'ole •kuldar~nhn. 
s an <;la I•h <;a!hnda 01.ana Bolmaq. ar zatthn· molekuldarhnhn, sanh, 
tendik Zl!ttb!\ salmaOJ.bllhii. saqtal.uv zanhna qajch •kelmeste} BOi•UVb 
kerek. - · 

I\ejde· :» t'en,ev" . degen sezdin Ornhna nkoefijtsijent qojuv." dep t~ 
ajta .Beredi. 

E s·k er t y v. Xljmljalbq ten_dikterdJ kejde .xij,;,ijalbq tendev• dep te ajtaclb 
l(ej Bir kltaptarda ten,dlk Belglslnln ornbna qojhp ketedl, ·mhsalb: 

. . 
_4H20 + 3F~ ~ Fea94 + 4.H2. 

Qorthndhmhzda ezimizdin. istep, tekserip ketken, Biraq xijmija
lhq ten,dikter men keskindelmegen, reaksijalarhmhZdhn B<)rin de 
eske tysirejik. Bul reaksijalafdhn !'J<}fi de temende sxema tyrinde, . 
koefijtsijentsiz keskindelgen <;ana · sondhqtan tendik Belgilerinin. 

' ornbna sbzhqtar qojhlofan. Bul sxemalardb ten,dik tyrinde d<)pteri
I\izge kecirip -alhp koefijtsijentterin qojhn,hzdar. 

Mbs tothO{hilhf\ tyzilyvi: 
' Cu+o2 -CuO. 



Qalajh tOlhDJ.bnhn, .pajqa Boluvµ: 
. . ' \ 

· Sn4-02-Sno~. , 

Kemir -qbcqh1 gaidbn ;:ireketi men ijzves sUVhllblJ, (sendirilgen 
ijzvestin, ertindisi) fajlanuvb: 

·: ~Ca_021-I2 + C02 - CaC03 + H20. 
iendirilge n· .ke mir QbC· kemlr kalt· 

ij zve~ . q61 gazb. slj ,tuzb. 

, ,., : I(emir mhs , tuzhn~n ajhr~luvh; , ' · 1 

1 . ): . .., . 
~-Cu2q-I20_s-:- Cq.O -1- .820 + C02. 

kemlr IDbS IDbS - -
tuzb. totbOJ.b. 

Sbnap totbOjhllhIJ, ajrbluvi:>: 

HgO-Hg+02~ 

Ijzvestn~ktin, ajrhlUVb ( ertev): .. 

CaCOs ::__'tao+ C02. 
ljzve~tnak. · ljzves. ' · 

Ijzvesti sendiryv~: 
• ~ ' < '\ 

: · . ~.aO + 8;@- ·Ca02H~.". 
" 

' Suvdhn _aj~rhri1vb:-. 

H20 - ·H2 -t:"02· · 

'Be·rtolet tuzI:in 
., 

ajbrbp ·at tegfri aluv: .. . 
KCI0 3 - KCl + ' 02; 
nertolet ,xlorl& , · 
tuf &. kal!j ; 

:eizdin Bertolef- tuzbna qosqari lfataiij~ator,--marga·netstbn qos 
iothOJ.b Mn02-:-ezgeryvsiz qa'ladh; .'scin~hqtan, reaksij:a tendigi-n·e 
kirme1· di. · ( -; , ~ ~ .. 4 

.. • • / " • • ~ 
• • • .!. • 

. 8r tyrli ~a.BaJb zatt~·rdh at· te~inde · c;andb~u~dan tothqtar~~n 
pajda BOIUVb: , ~ ' ", ' 
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c :+- 02 -::- co2. 

- kemlr . 
q&cq&I gah 

s+02-S02 . . · 
· ··kyklrt kyklrttl . ;_, 

. ; gaz \. ~~ 

I ,:\. :,\ 

P + 02- P20.r,: · 
fosfor fosfordbn ses 

• ot tek tl t<!t~q& , 

) 



Suv tegin aluv: 

.H2S04 +Zn - ZnS04 + H2.· 
kykir t · mbrbctb · 

qhcqhlb kuvporos 

Suv teginin <;anuvh; 

H2+02-H~O. 

Mbs toth<J1hnhii. suv tegi men to thqshzdanuvb: 

CuO + H2- Cu +H20. 
. . ' 
· Suv tegiiii!"l- asqhn toihCJ1hn aluv: 

" Ba.02 + H2S04 - BaS04 + H202. 
narijd1.n kykirt . kyklrt · suv. teginln 

asqhn " to~hCJ!!> , q'hcqhlh earlj ,hlzh asqhn totbCJ!b 

. ;ot tegineil ozonnhn. pajda BOlUVbl 

' "" · ' _ ·02-0a 

. . '9.1.~. Teqdikt~r ~;n ~· for-11.l~vlalar B,Ojhnca eSeptev. Zatthn. 
formuvlashn Bilsek,.- sondaqh '.elementterdi 1~ atomdhq~ salmaqtarhn 
eske,.,. tysirip jakif taBlijts.adan tavbp albp, Bir talaj ' maselfflerdr 
cecemiz. Mb~al'b, k~mir Qb~·qi:,J ·gazhqbt\ ~02 formµvlasbn Bilgen 
Bols-qq; onhn, ic!.nde kemir _ teginin.- riec~ ·protsent ekenin, jaOJ.nij 
.kemir qhcqh.l gaz:bnhn. 100 (';alfnaq Beliginin. icinde kemir teginin 
iq anta salmaq BeligL·BOlathnJrp. eseptep · tasa alam:bz. 

Ke~ir ·t.eginirl. : a,t~mclqq salmaqh-12, ot teginin. atomdhq saJ.. 
maOJ.b-16 so1athnhn..:eske ty$irejik. Molekul icinde 1 atom ·kemit 
tegi 12 $almaq Belik &:ana eki atom ot tegi-16 X 2 = 32 sarmaq 
'Belik Bolad6·. Olaj · Bolsa kemir qhcqhl. gazhnhn. molekuldbq sa:t-
m aotb 12+ 32 = 44. saJmaq Belik B01-adb. · 

Bizdin endi, kemir qhcqhL gilzhnhn. 100 salmaq Beliginin. icin
-d~, .. kerhir _teginin, . qanca "sal!Jlaq .. Beliginin. sarlhqhn . eseptep 
>ChOfaruvhmhi . tipti _en.aj. ·Gnh Bh"laj . talqhlajmhz: 44 salmaq 
Bel·iginin. ic'i·nde kemir tegL 12 salmaq Il9lik :(30!sa, 1 salrnaq 

: Beli~iniU: iclnde"'!! BQJ~db, aJ, endi, -100 saJmaq B9Ji~nin, ~ icinde 
12 x 1·00 · fooo · 44 · 21 2101 ~ 

'44 .. ' ~ . , . ' 0· 

Buf' es_epti ChO{aFµv ..ycin · mhnadaj proportsLja erei;esi men p~jda· 
fanuvqa da sola.db.,; . . 

• . ' . ' . ' . 12 x 100 . x : 12 _, 100 : 44, Budan x = 4
4
- = 27,270/o 

BOlbp '" CbOJ.3db> 
Sonh men, Biz, kemir qhcqhl gaZbilhIJ. icinde 27,270/o kemir re

gi EaJlhOlbll taptbq'. Dshndaj etip Basqa da kep maselelerdi cecyvge 
Bo'ladh. Mbsa°Ib 20 ton·na SnC>2 quiantlh mfjneral-,,qafa jh tas" Bar 
·Bolsa, onan qanca tonna qalajh .qorbtbp aoibzuvqa Boladb? 

· Qalajhnhrt atomdhq s·almaOJ.b 119. Sn02 llb~ molekuldhq salma-
-OJ.b 119+16X2=119+32=151 ·Bpladb. . 
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Proportsija c;asajbq: / · 

x: 20 = 119 : 151', Budan x . 
20

1~~
19 =15,8 

.. tonnq. qalajb c):>qadb. 

Esepter. (Ondbq selcekter men, air ondhq yles ta~aashna dejingi· daldlk 
· pen eseptep CbOJ atbHdar). 

1. Sostavh PbS ~blthr qororashnnhn 478 tonnasbnan qanca taza. qororas~n 
aluvoia a0ladb? . . _ 

2. ZnS kykirttl mbrbC!bn qancasbnan 25 kljlogram mbfbC aluvoia solaqb? 
3, Fe40 9H6 temirqin, qonbr tolboth , men Fe30 4 magnijt temirinin ruvda-

larbnhn, .qaj Sb Sh tt1mirge saj ~ken!n eseptep CbOJarbnhzdar. · - 1 
. 

4. Egerde sir ·vagonqa 15 tonna qana ruvda Sbjatbn ·BOlsa, 200 tdnna kernl r 
aqhz bp aluv y c,in domna pecke ·temir ruvdam.n Fe20 3 (tem!Fdln qhzhl tolhO!h) 
n~c·e· vagon _!Den alhp kelyv kerek? · · 

' - ) 

Bul sektldi ' esepterdi reqksjjanbn, ten,devlerine syjenip te Cbqa
ruvqa solaab. Mbsalb: 32,8 gram mhs ·toth CJ1bD CuO, suv tegi men 
tothqs~zd<mdbrCJlanda qanca suv. pajda Boladb? ~eaksijanhn, ten

., digin c;azajhq: -

c;uo+H2~ cil+H20. -
f 

Bi.z" mhs totbq!lnbn, Bir molekulb· jaqnij 16 + 64 = 80 salmaq 
·Belik. BUI reaksija B,oloianda· Bj r· ·suv mQlekul'bn .jaqnij 2 +16 =18 
salmaq· Beligin Beret!nin ten,de\iden ker.emi.z. -_ .,., · 

Proportsi.ja c;asaji:nh~: -so s.?Ilb 32,8 d'en nec,e ·es~-· kep /Bolsa 
18 sanb x ,ten sondaJ-lbq ese -k.ep. Boluv kerek,. nemese · . 

I 

18: X= 80: 32,8, 
Buctan 

' . x=rn ~~2'.8 -. !,3s g. 

Ese.ptep CbOJ.aruvdb Bbl~j quruv qol~jlb I3_oJadb: 

. I· 
'.: ., 

; 

32,8 x ~-

Bi,Iaj oqbjmhz: _ 80 g mbs 18 g suv Berse., 32,8-g x Beredi. Mii-
n:bn, proportsijasb: 8.0 .: 32,8 = 18 : x. , . 

. Egerde m~ s ele mI;_stb·n, sanhnda Bolsa~ ~septep d,q~ruv ttir·tiBin 
Bblaj istevge BOl~ r 

1

ed1i: ' · __ ( , :. ~ - '( . ; 

-CuO+H2 = CufH20 
64+16 -

;.. \ . 80 ~ . . 64 
32,8 .. - . ' . x ". ~.: 

' 80 : '32,8,= 64 : x 

.,. 
I ' 



Egerde surav reaksijgdan -7,38 gram suv alu;v yctn ,qanci'! mbs: 
tothqhn aluv kerek dep qojblqan Bolsa, Bhfaj eseptep chqarar edik~ 

_ CuO+H2' .cu+ H20 
644-16 2+ 16 

80 18 
x 7,38 
80: x=18: 7,38 

- Proporls.ija qurastQruvdhn ornbna Bhlaj takJh,lavoia da Bolar edi: 
80 gram mhs to thoth : 18 gram suv ·Beredi. Bir gram suv aluv-

y:oin 89 gram mhs . .. tofbQlbil :almaj, onan 18 ese. · jaqnij ~~ kem 
alamhz. Bir gram ·eines, 7,08 gram suv aluv ycin, 7,38 ese arth <Ji 
a.la rilhZ~ 

\. 

80. 7 ,38 
- 18-.- ,g. - .;: . ./ .. 

· Amaldarhn ofhnd.ap~ , izdegen n<i tijc;emizdl taBami z. 
- - ' ~ 

, ' 

'_ '.fyrll xlj~ljalbq l;ic;riJseleJde, eseptevde zattardbn sanbn kez kelgen sal~ a!t 
I selll~t e ri men pajdalanuv brnhna, lrnsinese gr\lm molekuldbq salmaq, gr_;i matomdbq1 
. salmaq, jaklj qbsqaca; gra_matom~ - g;rammolekut, degen UOJblrld.ar men pajdala· 
1 nadb. E'ul zattb mole!< If I sa lmaofb -men elementti' atom salmaO)ma tuvra kel rirlp, 
I gramOJa a-vdarbp . es~ptevdl1 tysindire tln termljn. Kykirt_ QbCQJ>l H2S04 gram. 
j,m_QleK.uldb 2 + .32 + 64 = -98. gram · q1>cqblh._ Ih"brbC!hn; gram atomh-65 gram -mb-
rbo solad1>. . . ~ · 

,_ Egerde sir · r~aksljanh -fac;rljsede lst~p keryv salsa, en onajb sol zatth gram
tlap elcep aluv. MbfbCtbri, gr-am atomb men kyklrt QbCqbihnbn gra~m_o lekulbllr 
a"ibp, reakslja SO!d1>rsaq," _. kyklrt QbCqblbnan da, mbf1> Ctarf da ec. n;irse qalmaj, 
olardbn ormma kykirt mbrbc,..tuzb c;ana -suv tegi pajda ,s0Iadb. 

!_:I2S0 . .1 + Z11 = ZnS04 + _H2. 

. Kejd~ g·rar_rlq10tekul 'salmaow degendi Qb ~qartbp· ,motfir K salmaqh cfep ,. 
j a .onarl ~da qhsqaca ,,m et·~ dep atajdh. , , 

runibs vaO)bnda, · sytin.- grammolekul orrihna gq1mmolekuldb Belcektep te: 
~ '>', . • 1 I • -

aladb, ~bsalb <T grammolekµl: 0,1 grammolekul c;ana t~ O)h sol 1 s(jaq~blar . 
. Es~pter. ~ . 20 kljlogram· kyklrttl te1J1ir ... aluv ·ycin, nece 'kijlogram temlr 

· ·kerek? Reaksijan6n tendlgi -72-Be.tte. 1 ' - , -
2. Kykir-t q1>tqolhna 50 gram mhrhc salO)a_nda .. quvbl bp Chqatb.n suv teg;in,_ 

~andhrsaq, qanca SUV -pajda noladb, Rea:ksijanbil ten.dig!: ~ • 
- ' 
-H2S04 + Zn ::..... Zp504 + H2; H2 + 0 = H20,. - ,. 

' ' -
3.,-Kewtr mhs tu~!>nbn 200 gramr,n q1>zdhro1anda, qanca 

Boladb?.""R:eaksija .tendig'i: . , · -\ . ' - -~ . - _,_. ' -
Cu2CH20 5 = ~-G:u.O + H20 4- C02. -
kemir mbs mbs suv ~emir 

'~ t ;b .tOlbO)b qi;'cqbl 
· · ' gaz6 

' I 

mos tot1>0J.h pajda. 
I 

----\ ' ' 

4. lQ gra~ SUV iie!Jnlp CbCJlUYb · yCifl kf!mir ffibS 'tt.IZhilbll . qanc~r.n· ·aj!>fU
0

V 
kerek solad1>? ~ · · ' :.. · - -

. _ ·r,. 25 gram,.- suv ,men kemlr qhcqhihn CbQ_Jar&p: aluv ycin, ·lfainlr te_ktl m&s. 
tuzbnhf~,_ qancasim qhzd&rhp._ \ljbruv k~rek s pla'db?, ,_ .. , . ·. ·_ : . 

_.731 

r 



. 6, Kalts ij men suvdbn, reaksijalamiv~.n -10 gran:i·· suv tegl Bellnip chqqan 
·suvoia qanca kaltsij salbnOJan? Rea~sija te!\digi 68-69-aetterde. . 

7. 1 m3 suv teginin salmaoib 0,09. kijlogram BOlsa 100 m3 av.a carbn suv-tegl 
-men toJti;ruv ycin qanca k_vklrt QbCQblb men qanca mbrbc kerek Boladb? · 
• 8 .. Barijdbt1. asqbn totboth Ba02 m\!n kyklrt QbCQblbmn H2S04 reaksijaoia 
-qatbsuvbnan suv teginln asqbn totbOJ.b mbna reakslja men pajda Boladb: 

· Ba02 + H2S04 = BaS04 -+:. H202 
narijdbh as- kyklrt Icykirt - suv teginin 
QbO totbqb QbCQblb _narij tuzb asqhn totbO!b 

340 g ·suv tegl,nin. asqhn totbOJ.hn Bellp aluv ycin,· qanca gram aarljdbn, asqbn 
1o·tb0J.bn aluv kerek? · . · 

9. Durbs c;aoitlajda 134,4 .. lJjtr ot tegln aluv ycin .nece gram · Bertqletituzbn . 
. aluv kerek i'ioladb. · · · 

·Reaksljanhn. ten.dig!: 

2K:CIQ3 = 2K:CI + 302• 
I 

.l'}ormal caqdajda ot teginln Bir Jiit; lriin salmaOJb 1,43 gram JlOladb. 

~O. Xijmija tili. Zattard1:>n· sa.n, . sapa <;aqbn<J.n s_ostavhn c;ana 
'Bolatb.n quBblhstari,n anhqtap, qh!)qa . tyro~ kernekti elip keski~dev-
·ge xijmijalbq formuvla men ta:idevler taBj>lm.(J.jLhn i;:}s11. · . · 
,. Formuviala!db~ . ¢ana tendevlerdin, . kerne'ktiliginin arqasbnda 
,olar c;a qsh 'este saqtaladb, d j1 pese .,.,zattarQ.hn protsent quralbstarhn 

- .-0jda saq'.av mymkin em es·. qgij. _·, '< . 
· . .BeftseUjys :xijmija · elementterinin Belgi:l~rine· ,,jaoinif sijmvo]; 

·darbna''- negiz etip lat-Im m~n gre~tin element attarhn-alqa,n. Olar· 
.. (1j, B·arloq dynije 'c;yzinQ,~gi eltlercl:in. ,xijmijkleti' qasbldap aloian. 
Xijmijal.hq tendevler., . formuvlalar ijnterna1sijonaJdbq xiJm,ijal'Bq 
1Hl, .Bul Barlbq ttlttardhn· xijmijkterinin qajshshna J?Ols_a daJysiilikti. 

' 
PhShQTAVO[A· ARNALOIAN Sl]l(AUI.:AR 

1. Temend.egi tendikterdi d;;ipterlerin,izge ·k~clrip albp, koefljtsljentterln 
.qoj bll.bzdar. • · ~ . ;, -_. ; . , 
· a) qorqashnnhn qos · tot~OJ.b men suv._teginin. rea_ks!}ashna~ suv pajda 

· tBO)adb: . .· . . -· ' 

.B) M~r~c .;pen tuz <JbC<Jblbnbn ez ara reaksljasi;.: -·" · 
...... .... t , ..... 

- . HCI +Zn -;; ZnCl·2 + H2 ', ·. 



. 6. Ne sesepten D:ilton atomd1>q,- salmaqtard1> Belgllegende B!JV teglnln sal-
rnaq&n Birge '·te1~ep aldb? - " 

7. Atom !JlOlelmldbq oquv qandaj zandard& tyslndlretli? 
8. Molekuld&q formuvla , degen ne? · 
9. Xlordbn molekuldbq formuvlashn r;azhndar. . 

10. -sostav&nda azottan 82,25%, suv teglnen 17, 75% Bar zatthn formuvlas&n 
tashnbz. , · _ · 

. 11. Bir za_vodta <;J> lbna 190.000 tonna tas kem!r r;a01hlaa.&. Egerde sol <;&ldbn 
lclnde 310 <;umifs kyn! sol n'p, orta es·ep pefflrnm!rde 70°/0 kemlr teg! C solsa, 
sol k.emlr· tegt r;anoianda qanca. Zavodthn mon;:alarb Bir <;&ld&n ictnde ·nece 
tonna kemlr q&c.q&l gaz&n C.!>OJ.arad&? . . • 

Reaksljan&n t~ndlgl: · . .. · ~-
C + ·0 2 -:- CG2 .. 

IX .. r_ot'h01UY;. TOTbQSbZDANUV 

il . ' AvanhtJ _·icjnde ·\:ana ot' teginiq idnde \:.anuv. Ava icintle 
~anuvdap ot tegi·' iciffde c;aIJuvdhn ajhrmash: c;anuv taza ot tegi 
:icinde ava ic·indegiden elld:e "qajda kyctf _c;ana c;'bldam Bo]adb. Ava 
ricindegi ot tegine c;anuv reaksija,shna :..qatbnaspaj c;anuv protsesin 
'a~s~ndetetin-, ezimizge.~ Belg1li, ' kep azot {kele.m eseBi-, men 4/,5) 
aralasgan. Aya,; ie(nde <t.a.nuVdan-da, ,taza at tegi icinde c;anuvdan 
c\a Belfi Bir, Bi[ tyrli' prOdukt-"e)emenlterdin, 'Ot tegi men . qosblbSh 
•pa4da .~soladh. <:;alpb ·etementterdirJ.. ot tegi · men_ qosblbs~ totbq.tar 
deQ afaladh. Ot H~gi men .Bolatbn qQshl·bS protsesi· totbgiuv dep 
atalad·h. . . _ .-: .-- ;... · · . · " 

Zat ot teginiif kinde <t.anadl':! - c;a·na "ot tegi c;anuv,:dh qoldaJdb" 
.degende, c;anuy dege~imiz ot . t.egs' mep Berilgen zatthn. q0shluv 
!BOfaa, zat pen _Ot .te@tin ' qosblUVb da Belfi Bif <;'anuv B.Olahmhn 
•Umbt'Pcav!>m~z- kerek . . :@far ez ara qosbladh. Mbsalb ot Aegi suv. 
teginin, icinde , c;anathnhn c;ana suv tegi ot teginin icinde c;ana-
thnhn . on~1 kerset)?vge Boldb'. £uv te- · • 
,ginin . ot teginia. ici.nde' c;anatbnfo 
{40:-"sygr.) BUrhn kergenBi'z. 

, Gt ;' teginia. suv ' teginin icinde 
~?nU•Y tel~·rid B_es.ia_ ·Bb!aListep. 'qaravqa 
B©Hi<!l:I>: elveli sijl-ijn,dr'di,n av,zhn - ~emeil' 
.qaratb·p tea.keri.p ustap, .suv- te_gi J11eJ1 
r:tolthfadb da:; ,.suv tegin · c;anabtadb 

· · €60-sygr. a) .. ' ,$Q.rlah · .. s0,-i;1, c;afoia · , 
.<;an · o~t~gi . fbOJ.biJ c;atqan . tyti,kti ··~- """"·-~'f="'_,, 
sijlijndrge th91adh. Tyti~tin uch sijlij.n- Of t-eqi .. 
prd·in avzhnda ~v.a menaral'a..'>I?P c;anhp ~ 
.c;a}q~n, ' sUV- f~ginin, ·~~lbri~1i:J.ap etisi ,60-~y<:&_r~t.· 0.t tef.inin, .suv:- teg( .. 
men. tytiktin,· ucbnap." · c;albn · kerinedi ' · : 1clnde r;an4vs. . 
{60:..·sygr ... s~: . Bti:t suv tegini,q' icinde " • 
~anbJ» ~atqan · ot teginiq ~albnh. ·.:-c;anqan va'qr?Ha sliv 
a<!fla'tb~doq ~an'. · sijlijil.arci~n i~,i 'terlej di:' 

,, . - 2H2 ·:0F''02 ··~ 2H20 . 

. ' . ~aBaJ!'> ,zatfar c;anqa~tlaq~daj _q"urandb ~gittai -c;anQtapda ,da 
rtotl;qtar paj,da ,Bola'd.b. 'I3ul qunfndb zaftau.s©stav1>0a k'fretin ~lerfie.Q.t';.. . .. _..., . . 
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terdin ·10 hqt trb. Mbsalb: stearijn canih ,c;anqand~, onhn quralbsbn.a 
kiretin elementter.de-suv tegi tothqh (suv) men, kemir tegi .tot6-' 
OJ.hnan (kemir qhcqhl gazb) eki tothq pajda Boladb. . 

Esep. Formuvlasb C18!\360 2 stearijn ~(\mh r;anuvdan aolathn reaksijamil 
ten,digln r;azhn,darcb. 

Kej Bir zatfardhn qhjhfl: c;anhp, kej Bir zattardhn en,aj c;anatbnb 
B.elgili. . . 

·11 TafrijBe. TamhZhqfhn, Bir c;aq Bashn · ajl,rlap, uchna taraq . c;a· 
na Basqa tyrli 1 narseler c;:as?-lathn sellyv'lojdthn Bir kiciregln 1q'bStb
rhr(bzdar. Lampanhn. c;a)hnhrta sellyv'lojd pen ·Birge sonhQ ylkendi
gindej qattb qaoiazdb jakij tamhzhqtb aparbn.bzdar da qaj~a tarthp 
ala qojhqhzdar. Sellyvlojd lap etip c;anadh da, qattb qaoiaz jakii. 
tamhzhq c;ans~jdb. · r. · 

Osb tac;rijseni qatth ,qaqaz Ben c;:.ana magnij_ taspasb men iste.: 
nizder. Magnijdb c;andbruV ycin"onb qattb qaqazdan keri keBirek 

"' 
qhzdhr,uv .kerek ~cH(ldb. a · · , , · · 

. ' 
Fosfordb bSthq suvb Bar pfOBijrkada c;andhfuvqa"'Boladb. 
ar Bir c;ap.qhc' · z~tthn c;ana Bastaj thn teinperatuvfashn Belgilev

ge Boladb. Sol temperatuvra sonb'i::~ tutq,nuv tem:peratuvrasb Bola· 
'db. Fosfordbn. tutanuv 1 'temperatuvrash 50~ , ,kykirt pen a,01acti.ki. 
270° camasonda, kein~Jcliki 350°, .suv teginiki' - 6Q0°;, Diagnijdiki 
8C>0° camalarhnda. Temirdiki onan c;oqarblav B0Jadb. 
. Bir tutanhp c;an_qan zat loqtalfuaj c;ana Beredi, sei3eBi c;atlqan· 
da chqqan <;bluv c;alhn ,m'an.hndaqb c;erlerinin. Bl:)rin qhzdhrhp; tu· 
tanuv temperatuvrasbna c;:etkizip turadb. Biz, zatth reaksija Basta!· 
qiu1ca 01ana· q•hZdhrtivbmbZ kerek .Boladb. ' 

Ava c;isermef jakij c;anqan ··zatthn. temperatuvrasbn tutanuv 
temperatuvra,shna,n temendetip, c;anuvdh · toq.tatuvqa Boladb. 

· . · Biz; otqa suv qujqanda 
c;anqan zatth suvhtuv inen 

(l'!!J.fr- .'.~"-·1 1 .qaBat OO[art avallblJ. kfryvin 
~ ...i de ·toqtatamhz. - · 
.,) ', - · ,<;anJ:ll~n · zatthn. tempe1a· 
~ . - · tuvrashn temendese, senetin· 

digin mhna tac;rij·se me.q .k.et· 
setyvge Boladb; . Temir qazan~ 
chqthn,· ·kine skijpiJdar qujhp 
c;anqan tamhzhq pen tu·~an~ 
d~thP Bajqajd'~. Skijpijdar 
¢ansajPh.· Mun-a,q_~ son. qazan· 

·. "- _"'- ~ "--:: . chqtI> _azhfaq c;:B'l:bthp, c;:a.nqp.n 
···- :. '-..·~ · " .- ' ' \ --..,., . t~i.'mhz_hqt~,ta'qh1 .~paradb. l3ul 

61-sygret. ,\dam ystirr~e r;an01an kljimdi 'fette skij pifdar -c;artadh·. 
. · ~endiryv. • : .Qa.zanchqi!> qhzdbH)lan sa· 

, _ . jh·n c;anuv ky~ejip ql).vattana 
'B~redi. Egerde endi . qazanchqth suv!>q suvqa·. Bathfhp -suv.htsa, 
ski'j~ijd,ar4hn <;anuvb nacarlapi Ba~hp aqorhnda senip. qala,Ph. _. · 
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Tez tutafiathn zattard-h ottan qa;vbptb dep a.tajdb. , 
Gaz fariidi, .i3olmasa ·BUVOJa <;anOJbC zattardb1~ tutan_uv tempe

ratuvrasb <;OOJ.arb Bolsa da, onaj <;allbp ketedi. M1:1nbn seBeBi sujhq, 
qattb zattardan gaz <;bldam QbZbp" tutanuv temperatuvrasbna <;et~
di. Sondbqtan, otqa qavbptb tutanuv temperatuvrnsh- temen zattar 
oiapa emes, <;bldam Buv01a ajnalatbn spijrt, Benzijn, efijr t<irizdi 
zattar da ottan qavbptb _BOlbp sai:Jaladb. ' , , . 

Ylken apattarqa -Benzijnnen kep uc'l,rajdh. Beniijnnin ucq.r,~ 
e~enin, ottan qavhptb e_keni_n Bilmegen ad·amdar, keBinese ot ma
nbnda Ben~ijn men kijim ta1aiajdb, jakij .13enzijnqi Bir- bdbstan 
-ek)nci bdbsqa qujaQ.b. Qt qacbg B'olOJan kynde a.~ Benztjnnin BU
Vb tarap, otqa <;etif>- <;anbp ketedi. Benzij!l lampa men camnan tu
tanuvdan Basqa da, <;aqqan ··pecten Belmenin Bii: c_etinde laqtMbl~ 
qan chrpbdan tutan6p ketedi. . Onbn ylken <;albnb <;u,mbs istep 
¢atqan adamdardb- ~ia carpbjc!_b, -ystindegi 'kijiq1in' <;.andhfadb. ~ 

Adam ·ystinde, ~an01an kilirridr, kerpe, ton, kilem, perdeler ta01b 
sonda jlardb_ <;avbp, tandJan ~ij·imge avanb kirgizBej, qhmtap tastav 
men 012na sendiryvge _-Boladt, i(61 •sygret). ,; . • . 

E,gerde ystindegr _l}ijimJ <;anO[an adam yj icind.e <;ygire Bastasa, . 
,~a11~- av!:f <;anuvd.b enan -·sajbn kycej~!P <;iBeredi. " 

B'enzijn men , -k~r9_sUJ1di S'UV men _ sendiry.vge Bolmajdb. Ola~ 
suv.dan <;en.ii; sondbqtan, Betine CbCllhP -<;ana Beredi.- · 

2. ~a~uv reak~ijaso-Qb i} maqbZb. Tarhjq.fan BUfhnCllb erte za
t;rrnnnan aq adam Bala~!>- ·ot. pen-p(.\ jdalana Basta01an. Adam Balash 

' otq¥ Birinci rette 'k~het~·n ,Kezdes'k~n BOlUVb kerek. Ot I].a<;~qaj 
Othnan <;anqan quv a01actan CbO[UVb mymkin. _- Alqacqb kezde · 
adain Balash otqa ta·n q;H01an, onda-qu- -
dajdhtl, kyci _Bar BOIUVb .. kerek dep- ty- ' 
singen. ·.Biraq, kejin;. ot pen pajdalana 
Bi'l,ip, 091art keByi.r !3ut~q <;ana cepter 
tas'tap, o'ni, saqtaj Bl'.l.$ta01an. f\ele-kele 
Dlar Ottb ·taBUVdb . yjr.epgen; BUl . taB~S 
;i]qa·cqh ~adamdbfdbn em:ifindegi . yl)rnn 
ky~deli <;etiskendi.ginin Biri BOladb. E:ki 

·-aqactb Birine Biriri bSb.p_ ot <;andhrbp 
(6Q-sygret), ol ottb . tamaq pisiryvge, ez
d.eri <;ij>lhnuvqa" <;avlarhn~da'la <;anu.var. 
lar&n-qorq1>tb·p yr.kityvge pajdalandh. ., . .,, 

--Adamnhil. · eildii. ~BiJ <;etiskendigi caq- 62•sygret. Yjkelev. then _ot . 
paq <;al).a · kolceda.n ·~ arqhlh - ot <;an db- · · · taBuv. ~ 
fUVb. . , · . -',, .;_. . , , ~ 

, ,,.. 'Qattb. c_aqpag pen :ke_sek. kykirt kolcedan FeS2 ni uruvdan kep 
~~luv .cb<!J!hp, o~la n ticqan ' ygtndi'lerri <; anhf>, ucqhn ·pajaa Boladb. 
Onh; me.ri ,. <;blc;l.arn ti,tta fi.at.hn . quv cepterdi t. -s. ·s. t~z tutancltbn 
maferije:i ld.arfilb 1' tuf'a.t qan. "". 1 • :.- • 

:,;' - \_ 

. ~y-ki[.tti kQJceda.ndh i:iasq9-ca pif:iJJ dep atajdh. But at av grektin _
1 

• 

,J>1Jr ~ -ot_ degeq· se.zrn~n,chqqan. OlaJ B,olsa,. kolc~~<:t.nna1n-•o.t ChOJ.ar.uv- • 
d.b erte ~za.mand'l QJ.h ,gJek qalqh, da pajdalari.OJ.andhOJ.~ ker.inedi. , · 
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Munan son pijrijt omhna Bir kesek temir (otthq 63-sygr.et} 
albJ:J.OJ.an. Ot taBuvdhn BUI t;,silin 150 <;hldaj Surbn kapcilik 
pa1jclalanbp kelgep.'. 01 vaqhtta Chrph, kerosijn lampash, gaz, ;,veli 
stearijn cam da · BOlmaqan. <;alqbzaq maj c;amdar BOlOjan. 

63-sygret. Caqsaq pen ott9qth 
f!lrlne Birln caqbp 'ot aluv ycln 
urP]at;i kezde utt&qtan ' ucq&n BO· 
lbp r,acbraO)an temlr untaqtar& ta
rajdb. Qorapt&n lclnde ucq&nnan· 
. tutanat&n yglndl quv' Bar. · · 

, Bir nece <;bldar BOjb ot <;ana Othn 
yj caru"vashna qana qoldanh!oian, Bi.
r'aq, kejingi c;yz. <;hldan Bastap qana 
otbn ken ,orhn aldb. , , 

Otbn qazirgi vaqbtta, atken vaqht .• 
taqbdaj tama q pisiryv, yj ~hltuv ycin 
qana kerek emes. Onhn qozqaltat.hn 
kyc. GIOrh retinge an,diriste-'-fa.Brijk· 
zavodtarda, . temir <;oldarda, paroxod
tarda, .·avtomaBijlderde, aerpplandarda; 
avhl ·ca.tuvaci:>lhq · macij nalarda <;ana 
traktorda, elektr energijashn taBuvda, 
<;,arhqt~vhc- gaz kaks taBuvda, tas ke
miz smolasbn faBuvda, kenderden me-

taldar aqhzuv- c;~mhstrbnda·maiJ,hzb ate,,.. ylkep. - _ 
· Taza xijmija andiristerinde t;y,rli c;u!jibS: c;as<!vqa: QhZ.dhruvpfa, 
su;valtuvqa, ajdavqa, keptiryvge, · artevge ta0J.h;ta91hlarhna othrt ate 
kerek Boladh. . · · . - , . . · 

Q~j elge B_Olsa da Ofbn '-"kere~; olaj BQlsa~ ',_BizdiQ sotsijalijzm 
qurbp <;atqan elg~· onhn manhzb. azgece. Bizge ·)lch qhjI:>rh <;oq 
materijal ete · kap energija kerek. Bui ehergijanb, Biz, othn <;aqhp; 
qana ?la alamhz. -: · · ' . · 
if. 

Elndli-lske kerek neglzgl otbndar: ta~ kemlr, terf (i;bm. tezek), munaj. 
Tas kemir Blzdln end.iris orbndarbnbfJ, en ylke,n en~rhJa qorl,nbn, Blrl . BO· 

lbp sanaladb. Orihn SSSR daOJ.h zapa'sb ucan ientz. f ' 

Geologtjalhq iertt~v <;JJmbshnbri taBU·Vb J!Ojbn·ca Resejdln, kemlr z.11pasb re· 
voly.vtslja,dan BUrbn1 Ba,sqa e!'der men .saloiastbrOJ,antla, 9-orbnda Bolat1:in. K<izJrgi 
kynde · .SSSR ezinln, zerttev· <;.umbsbn ~ycejtyvinin arqas~ndl!• ezinln, aHibna A~C 
pen "Kanadanb 01ana salbp, y,~lncl orbnd1:i albp otbr; .1935-<;i>lh 'Blzde 1200 mljlli· 

, jard tonna tas kemlt Bar dep eseptelgen; Bui Blraq, illzd1n Barlbq tas kemrr za· 
paSbrribZ taBbibp, .esepte!di degen sez eme~.: . , , . ' . " 

Blzdln d<ivlrimlz'de tas kemlr <;ana9a.n pajda Bolmajd&. <;ana os& kyngI qor· 
,, Jar& tol&Qt?nBajcl&. ',Sohd&qtan, tas kemird! rhymkindiglnce, sazdh <;erlerde pajd 

. · Bolat&n-torr pen . 'almastbruvoia ·tbr&sad&. . ' _ ' · 
. Icte;t' ~anatbtJ trakfo.r, 'aiV tomoaijl Sbjaqtb dBijgate1derde otbn . eseBinde mu· 

naj qo19arioladb. 13asqa. memle~etter men s~lbs!&rOJ..agda munajdsnl SSSR', ~aOjb 
zapash kep, olaj BOl©.J.(ln men ta,s k,emlr zapas&nan' <ilcte · nece ,.c;;yz ese' az qaha 
Blrtlndep azaja Bere,dl .. Sondbqtan,'imuj;ldaj qbnJBatt& . ot&nn&n CbOJ.&n Bolmaj, mym· 
kl.QCllgl Bar .c;;_erl'erde kemir men, tbrf pen almastbruV:Qljl' Barl&q car'!lar istelip c;;atbr,. 

. . .A:oia·c ol!:i~n&n, ot&n retlnde• epdlrlste man&zb _.kem., .~ . . ,, 
:1. Otbndb qqz91altqsc kyc·'retinde aqqan suvdbTJ (~aq ken;tlr") c;;ana {:eldiTJ kycl 

men almast&ruv01a l}Olad&i 131i·,aq olard& tpl&q t).'. rcte·pajdalanO)(lfr kynn~n etlnd~, usta· 
l&p <;yrge'n ot'>nnbn, fllr <!Zhn&n orn&p. oian~ Basa alad&. _Qaloian energljan&1~ aar· 
isq&nda, Biz, otbnnan alam&z; sondbqtan, 0t&ndb 1ynemdep dur&s <;.umsav masele· 
al B.i&dln sotsljalljs,tlk ' caruvac&lbOJ.om&z9&n. neglzgl m<iseles_lnln ·Blrl.· . ; 

3. Aoiactli '·~aria tas ke.tJJii:d.i . qu·Foiaq ajdav;.~ . SostaV:oJld 
kamir tegi men .sit.'{ 1egi Bir qun'!ndh iatt_ardbP. .}{.eBi ·organiJ,k.alti 

f 1 . 
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I ' ._,, \ 

zattar dep a~?laah; ol~rdh ava qatbsthrmai .azdI>~kepti qhzdhrsa, tyrl il 
gazcilar, sujbq. qattb zattar- Belinip chqadb-<;a•j zattarqa ajrhladh~. 
' ~ 

11 ~T~frljBe. ProBijrkanh 2 / 3 ne cejin, qurog1q aqac'. tamhzhq pen 
tolthl'hndaJ.' Tytigi Bar· fbOJ.hn fbOJ.hfJ.dar, tyUktin,_Bir uch proBijrka-
11hp, icinen 64-sygrette kersetilgendej ChQlbp turatI?n ,_B6lshn. Pro
Bijrkanh etatijvke kelBete B·elutip, (sygtettegidej etip), 'ol proBijrkanh
Bir cetineh cam men, qhzdbra Bastao.dar. ProBij_rkada:n ajrhlbp ~1-
0lhll c;atqan gaz_db c;ao1hn,dar. -6azdhn, Belinyvi toqtaJqanFa qhzd·h
ra :Be_rin,(ier_. ,Sonan son, -eptEp qana thOJ.,hnhn acbp, taqhnni:;n, c;a
nhnan <;hjnalqa~ ,sujhq zatth 12.asqa proBijrka01a avdarbp qtij_hn,daT. 
Ja~r.inci pro-Bijrkad:a~ qa:lqgn ~e!Ilir.di te.gip~ !ast.an,dar. .QJ;Ihn, thOJ.hZ:
dhOJ.hna c;ana qatth narsege tijgehde shld6rajthnhna kenil avdarhn,
dar;, c;aqsh_ ertelgen ·· -kemi~don qasijeti Oshnqaj Boladb. AOJ.acth. 
cfbzd'MOJ.annan k@ijn · pajcta· B9I01·an sujhq -zattb_ zertten,aer; ajrhqca, 
ijistr 'qara inajdhn, qon,I>r smbla ~hjaqth tamchl'arhn Bajqavqa flo: 
Iadh. . · .' ·- -- . • . -

-Syv s ~jaqih_ ·B-eligin, )a·kmus qaoiaz· Ben. Bajqa·p ~erin,der. Baj
q.ap . kers~n,izder .onhn, taza suv -emes, qhcqoln Bar eritindi ekendi~ 
gin·e -kezderii:i c;etecl!!/~!'-alfmus qaqaz , tjhzaradq. Iii! - - , _ . · -

' .. 
, iqa'ct;P avasi::~~ qE.~~iirogi~~an. pajd~ Bolath~ suv· shjaqth -qaBa:: 

thn,da son, OJI> zeftt_ev.<fil.er sir~e qocqblb, az01antaj qana aq,ac ., spP 
jrti c;ana tolhp c;atqant Ba·sq,a·1zattar Bar degen. Qara .maj da :sov.-
tla} tyrH organijkal_hq ':zattardhn qospash. . · 

~ ~rganij,kalhq zaUara-bn ayashz qhzfilar01anda ajn;luvhn qur01act: 
-a~d<!Y deidV . · ,, - · ~. 

AOJaCtb qurcy'aq · afd,,aOJanda , CbOJaton tyrli produvkthlartlbn, 
· rt:Jan,ozh . zor, ~te Baqalb .zattar BOlhp sanaJadµ. 8tken <kezdeFde me-· 

l<i'l 'Jfasip enClirisferinC1,e c;ana yj' tµrmhSbOda goldanblat_bn 8.0jae ke-=-
miriil afoV: ycin aqactb yhji~ ' qOjB,p er.tegen- "-
de, yjgen' aqacthn ystin avan~P. qathshh:azaj- .. -
tµ V: yctn"" topnraq . p_eri . ~avhp -ertejtin; orian ' 
cb',Ofathn ~ sujhq c;ana ga·~ . tarizdi ' c;anµv: Pf9-, 
au¥ktblan ~pajda_ej_a, k§1 p as_i:>ajthn .. ,'~J, BU'l kez-' 
de aqact.j," qurqaq ajdav, cfahQ' gtoduvk\Lla-

" r~n .durhstap pajdalanuv :xdjm\i,alhq enerli ~ka 
sip endfri·sin.il!J, i31r taF'a;v:·b .selhp sa'n~lad·h·, c;a
na -Bizd·ici Sovetter ~ Sojuv:ih.nhn - ormanb kep 64-sygret. Aqacts qur~ ~ 
c;e_rlerlnde map,hz_aB ,caruvaehlhqi:on 13iri BO- oiaq aj9;w . ..; · - -
'tbp esepti~ledi. • - , ,, '"' ' . ' .. ,_ ""., • , ': -., . 

Xijmi·aa e.nesli kasjp endir~steri . ycih m.unan, <;la . k~ri_ m~fl,hZI> 
,.zor BG>lathh n~tse.-othnnhn ·!fir _tyrHas kem~rd1i 'quroiaq. ajda.v -isi. , . 

Tas kemird'i -qurOJag ajd11vdh da.',etken-degrdej pr~Bijr~ada c;yr
.g!ll\'>wge ".'ijgladb:" ' Biraq; tac;tijB'~g~ uzaq,, Is.yeti q:pzuv kerek . . Mun

,· da ct~~ aldhU:eis .shjaqf§. farqblcf,CJ;VbrJ gazdar, slij,bq· ~ajtar ·,Belrihedi 
c;ana th'O!hi ClaI·etan kemir qaladh, onE k6ks dep atajdi5; K0ks la -1~e
mit"s~jaqth, !}emir tegine kyl aFa.JasqaiJ. - :B©ladh; koksth ertegende-
ky,Ji qalhp qoj?thn · Boladb'. _ · ·· - . · . .,-
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Zavodtarda _ c;arhqtaOJ.hC gazdar c;ana koks ,ChOJ.aruv ycin tas ke· 
litli rdi kep melcer de qurOJ.aq ajdaladh . 

. r;arbqtaOjbC g1azdar yjdi {:bftUVOJa, farbq Beryvge qolda-
.'.llbladb. 
. Ruvdalardan metal qorhthp aluv ycin tolbp {:atqan koks ke-

11'ek. Sond.hqtan, tek qana koks dajarlavOJ.a arnaloian ajrbqca za
·vodtar Bar. Bui :z;avodtarda gazdar qur01aq ajdav protsesi c;yretin 
pecterdi QbZdbru'vOJ.a qoid<l;nhladb. Mundaj zavodtaroi.a Basqa othn· 
Jihn keregi c;oq. ·Sujhq produvktardh <;hjnap alhp, qajta qorhttfv ycin 
·xijmija zavodta~bn~ <;iBeriledi. · . · · 

I . ' .. 
Sujbg zat_thn ezl de SUV Sbjaqtb zat pen qara smolada11 turadb. Blraq, Iak

·mus qa01azh Bul sujl.q zattan q1,z<1rmajdb, kegeredl. Olaj Bol01~nda Bul Chqqan 
·sujhq zat a01aclb qur01aq ajdavdan Chqqan zattan· ezge Boluv kerek. Sashq lj!stl 
.tas· kemlr smolasb" 01 gan!jkalbq zattardbn qur_andb qospasb. Bui smolanb aj
da01annan tolbp <;atqan: Benzol, ndftalljn, karnol qhCQblb- <;ana Basqa da qhm
··Batth zattar CbOJadb. Bui zattardr,n ;ir q·i!jsbsbnan k-yrdeli reaksija r;:olb men tyrll 
man1>zdb, Ba01alb zattar cb01aradb. Bulardan tyrli !yst! . Bojav za(tarb, d<iri-d<irmek 
zattarh, 'ot. alci[hc, uvlb . zattar ChO!aq,J;idb. . · ~ ; . -
. · Tas kemirdl qur01aq ajdaoianda paj'da nolatbn suv"t:lr!zd! sujhq zatta amijdk 
NH3 Bolad1>; sondbqtan, ilul sujbq z~at c;:asandb a~ottb tanajtqbc endiriletln qor 
'BOlbp taa1>lad1>. - . . . -. · 

. . - ' . ' . -. 
' - · ·~ <tt ' ~ 

. !f.. <;albn. ~anuv, c;-alhndh':cta,. c;alhnsoz da."Bbla.aladb; <;al:qnshz 
· '111hnada} zattar c;anadh: c;an91an k~ezde ,gazqa ajri.al111a}thn,'. c;a.nqanda 
i:ek qana qi:,zarhp-coqJanalhn kemir c;ana temir sI5jaqth. zattar; temir 
ot tegi icirfde c;anadI?, .da, tek qana ucq1:mdar chqarapb. 01 ucqhn
<lar qbzqan temi.r tol-bqhrihn ucqhn shnhOJh Boiadb. Eger zat c;alhn 
·CbQt3fbp c;ansa, onda or SUV tegi, c;arbqt.aOJ.bC gaz, kemir tOthotb 
SbCJ.bldb gaz- Bolqanh. BolJ:!lasa <;an01an V3;Qhtta ,gaz01a ajnalathn 

-:zitt~r BOlOJ.anb. · · . 
· Eger spijrt _camhnhn c;albn_hn~ qarap -zerttesek, onh;n, temengi 

~aqbnan _Bir kegildir Be.Hk, c;
0

00J.ar01 b c;aqbnan - sarOJ.hC, ic <;aOJ.h 
· · - · qara qonhrlav A Belikti pajqajmbi ' (65~ · 

{c syg~et). On'tn ysJ.ing.i <;aqhnda -'lcbPlbra,q 
i ti lee_ B keremiz. Eger ~aqshraq qara-

) 
8

. sandar-, Bar_lhq <;.albn solar: Baima~ ·1qana 
( BajqalatbO qaBbfC~q C · tnen . ,gorca!bp 

_ tur91.anbn- Bajqajsbzdar; BU1 qashrcaq c;~-
lhnnh11 <;ocijaruJb <;a O{bnan kerinin~irejdi. · _ . 

.iGS-sygret. ~albrtdb< B<i.jqap zertteg~ll:· vaqbUa,~Biltesi . GS-syg~et. Tamb· 
:Sp!jrt ca~h e.le kycu ObCJtbP ketpeJ, <;alhn orta ca- zhqth spljrt camb
nbu r;:albnb- mada BOl uv ker~k . · · • l}-hn. r;:il.lbnbnda 
-.n(,n_ qurblbsb . \:<J.lbn.nr;,n 'ar-,Bir .Belikterinde 11e !30la~ , qhzdbruv • 

. , , .. thr]bn, ol ; .. qandaj , Beli'k ek;e11ir:( -ce_cyv· · , ,, 
:ycin teme:ndegi td'<;rijBelerdi-.i;;tep kerelik:-~ ·. 

I ·\ 

• 1-t<Jfrije~- Ta~hZhq lh -~arhq th~ ·ystfoe, ~ c;alhn0a keictene~nen 
. ustand<j.f. Tambzh'q qarav_hta . ~astaqanda -on:b <;andhrmaj tez ara 

"' ·QQjhn,dar (6~-~ygret). Sanda tarhbzhqtBn,- eki "' ~eri c;albn cetterinen . 
kemir,Ienedi. 11 · , _ 
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\:~.l~np.bn .e~ . h$~b~. Beligi G q~B.at~ ekelJ.~ _.tc)~rUB,ede·n k~!fqedi. 1 
. , Spm~ , cam1mhn .. 1c1<1 ... c;alhnhn A Beliginde ne :B9ladh? . Bul ma- · 
.seleqi cecyv ycin temendegi tac;~ijBe:µi istelik: , . , · · · · 

~ . ..~ . .: .. 

. . ~ 2-tafriJBe . . Qhsc[a~, . p.emese· isk~k p~~ · UZh~d~OJ.h camalh- (10 ' 

.s~ntij.~etrdej) Chn~ tyt!·~ti. a,lhp, camnhit c;al11m.~~a ~c;aqshlap qhz-
. db~bntlar; . c;a~hnnhn 0tj:as1;ina (67-syg~et) _chnhllhf\ .:. 
_ uc~n dal -k~letindeJ etip ,kelBete ustandar. ,C::oot~f OJ.b . -. 

· ,, . uehn_a ~J?rph . c;alh.nbn ipgizi~d.er. Sonda -tytikt.!n uqna 
c;a,lh,n ·cbpia B:astaJdb, Bµl ·c;aq~thn {:albnnb~ · o r.ta su1..rb
~ibnda0Jb t;ytindep ,·Ch .OJ.~P .c;p..fqa.n ;spijrt~iflt ~ _suv~. Jy
tiktin icindegi Buv qo1uvlansav ycih, tytik.· qhi,db-

.. r:i;I_q~n Boluvh ·kerek., 111 . . \,~ . : ... ,. • 

~ ,.. 'i. _. t ,,, . ;_ · ......_ I :· ' ,, J ~ • , i 
Egerde tytik,tin t_emengi . ~ µchn .. B- ~eli~k:e _ dejin . . .. . 

ke.te;_se, . tytiktegi ·c;al))n_ ,s~uip qalaP,b. Olaj, B,OlOJ~~da 67 _ sygret 
mu.nda <spijrt 1.suv9" c;g,Q ~.91!1v ·kerek., . . · · . · "Spijrt cam1>~bn,-; 
. ," .. s;aµ uvd.ht:\ ezJ, te~·:q aµ·a · c;al~nll,hi). · shT!Q!k~ eligi men ~~lbnbpan sP,ii rt 

.. ~9.q<tr910 .(3 sel)gin.4~- ~gla.thQdJ:iOlbna c;a_s.~l91a1!, tac;,r_H- ··B;;r.bn ~~,?J,~:uv. 
'; Bele~ ·,:d:~Jel;, •: ali . Ql!Jbp. ·Q~t8;s~nda· c;anuyflq n I;lll·Vla!J.bP ; . , • . · ::.,. ' 
-catqa,n spijrt )3U:Vh qana BOladb. \:<;tlhnnan. rjzir I ·\\.erine.tin· .SbitQ.b . B.1 

:....B.eligi.n<;le t,ek ,qi:ifi.f _qJ?_zqa.'µ .c;an,u:v ,produV:ktarh , sola(!h: '. ·' · :: '.-
,: . Spij'r.t ) .ap1pasbnhftc;3.i1?nn·bn icin'cte spifrt suvb Bofathn'.b -.&hJ1lqt-11, 

kyldrt, fqsfor, rpagni,i:~~al~ndarBnbn ~ icinde ' de· O'Sb I zaHar4,bI,J, .;;Bll.\T,b -
.Bbhi.db, · calbn osi>la(di n q urala'cti::•. <, · ; · · : '.' ·..: : · ~ · ~ _ 

' r::f' ~ ' • / _ • .. ;. i. il f~ c. ~ / !• I 

. T@.illb'.?nqt~n calnnb da1 Bal:JbQ ~-Basqa· c;albn sekildi OSbndaj 
(!J.Urhl1lsth , 13olaq,b. Eger tamhzhq c;albnhn yrle'se, f.'ol va"qbtta:iBir., qa-
., . . , tar va~'bt ·ajr·hqca ijistit· tytiri ·ke terilip tui:a<!lb. ·Bi.rag, 

·• ,:· · , · Bul, rjtfjrte, .aOJachn ·BU Vb ,emes; ezimizge ·tanhs, 9,qat- . 
. t6 qu,lqa~q ajda.vdap cBOJ.at!>·n ' produvk·t~r. •Sbµtlaoi.•1:>: 

aOJ.aCth· ;i:vash.Z qbZQbfOJ.annan fbOJ.3.~hn '" gazdar ·B,UW· 
"Jar,: s1J:f' -gazdar ~am'. , ·Iiuvl'ar · ¢a}~QllbB; · i:cki s·elimi'n 
qurajd'b. - · . · · -·. · . .. • .,.· '. · · · ,.,, :' .• ,~ 

Naq .esb shjqqth: tas camnh_n >c;alhnhn·h·n/ icin'p'e 0• : •• 

steatijhdi 'qurqaq a1jdavdan ·C-bOJ.ati;,n gaida'F (fa na>suv·- )'. ~-

.'~f'.' : ~~,~~::::::~ .. ~al cam ' m~~. :~am ~alb~~rt~~ ic:; 
", ' ' " . ,' Be,Jigii;id~gi ga:zdardh, spijrt cambna qhzdbfblOJ.aff·hnb 
'·, • ~ 1ty.ttkce a_rqblb cbCJiarbp tac;rij se iste'p ~ kerinder (68·· ''. 

~ . -. - .. '," .·. sygret)\(~pijrt c;al·hn,,hnbQ ·fac;rijBes,i.ndej). · BU:l" gazdar
'"" u~-sygr1et:.Cai_n- dbn steariJ1t caml;·n.hQ ijis'ine· uqsamajthn ajhFhqca· 
· a~i:q~~- b~J~~;~ 1ac~b,, ij~H~rine.1 keni~ ·Belinder'., ;,!2'' . ·;' . . . · , , ; , '~ ·, ,' . 
"c!{n· produv:k-. ," . '- ·.. '" ' .... " . . ' ... ' . 

. . " tin'. CbPJ.aruv:, .: ,:Maj_ cafuibnbn c;albilbh zer·t~V.din, _ SOil;b,Ilda; Biz.·,· -
. · . •' • ' .. ~" maj v.Ca·nlhilfQ,~<;alI>Db m~n spijrt ·<;,amoilb:O, Qal.hilbill:)Jl "" 
mhiiadaj m'andi ajl,rmal~r.hn Bajqajmhz~ol . ma.j' e.arµbnof1t ~albtiS· ·~ 
(tb/'1 .{:q,rbqfbl'bOJb. : 01~ nelikten?. · . · · · : . ... : - ; · ~ · 

... . "~ .~ . .; . v. ::~ ~ t ..... ~ .;· .• , •• f' .. ,, !( ' 

,- 152...:.:6. ~ · · :; ~ \ . • · , . . "", · si·,. 
·v - • ~ 

' ' 
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· ·• 4-tarrijoe. Maj cam c;albnhnhn, .c;o01arofo <;aOJ.bna qandaj' Bol
sada Bir s'alq.hn m~tseni-stakan; taB·aq, pocaq shjaqtblardb aparbpi 
kerin,der, BularGia kyje jaOJ.nij kemir ucqhndarhmn tutblhp qalqa-

nhn Baj qajshn,dar. · 

.. , BOladb. Orlbn, ycin tytik arghh~ (onb avhzqa al-
. x- Maj camnhn, c;albnhn farbq · etip c;asavqa da 

, mas BUrbn .. dezijnfijksijalan,dar;- o~ ycin ·spijrt cam-

g · nhn, c;albnhna qhzdnrbp suvhthn,d_af), maj camnh1~ 
c;a1l·hnbna ava yflen,der (69·sygret)~ <;alhn ., farbq 

. · ·eermejtin Bol'b"p cbqad:6. Osb ~albnOJa salqbn n<ir$e 
. c;aqbndatbp · qaran,dar, oqan endi kyje ·turmajdb. • 

• • I• ' :,, 

· 69-s:ygret. Maj Istelgen z~rttevlerg_e qataqancta· !i;laj devge:tu:r
~ambnhn c;:albnh- ra ke!edi: maJ camhnhn, c;albnhnhn c;arhqthlbOJ.bna 

na ava yrley. , seBep-c;albililbIJ, icinde pajda BOlathn kemir tegi-
. nin usaq B'elikter, BUOJ.an_ ~falel: kej zatfar tek qa-

n.a <;grhq c;alhn ChOJaihp c;aµhp gojmaj, dn'hn ysitne kyje de Cb
qarad:b; mbsalb: kerosijn.- But . c;"anhp ylgire "altpaj, c;albnnan· Belin

r·gen kemir . teginin.- usaq Belikteri. fy.Iaj cambnhn,' c;albnhnda ~!}emir. 
. Belfkteri c;alhn:!1hn shrtq'b, Beliminde. c;anbp ketedi. Sondhqtan, maji 
canih kyjelenBej ~a:nad'b. · -.. · . • ;"' · 

AYaJJ&n. Rep kelip qal01an 'ke.zlnde (lathpaaa) kerosljn de kyjeslz c;:al&n men 
c;:an;idb, :Avan&b. k:yctl ki~yvl, turn~.daOJ.b -si,jaqt&, . tartqbc"; pajda q&lat&Il CbDb 
arqhlo 01ana solad& (7Q;sfgret ava.n&n klt:yv.i s&z&q pen kersetil·gen). 

Prijmusterde de kerosijn <;lnJckelep ava men c;:aqs& aralasat&n sol01andbqtan~ 
on&n. _c;:al&n&nqa tytin solmaj.d&. ' . . 

'Eger zattardhn, acbq-rarbq ra£M me·n c;anathndarhn esk~ ty~ 
sirsen,der, ©Jar mhna .za:ttar. aol~db: ,Magrlij,, kalts(j , fosfor; Bul~-r 

_c;afiqannhn, SOIJ,bnda qattb zattar (Mg0,.P20 5, € a0) :Eiereoi; c;anuvdan 
gaz t<irizdi zattar Beretinder, avad~ kegildirlenip, surlaf.\bp azqana 

. c;arhq 13eretin c;alhri men c;anadb; 
· Mbsalh: ~uv tegi, kykirt · shj(!_qt~Ia.r. . 

Qlardhn seBeJ3i illbnadan Boladb: 
qhzdhrhl91an gazOJ.a qaraoi.anda, qhz
dh~blogm qattl, •;z;attar aChOlhraq c;·a· 
rbq Beredi. : · ~ . · r. 

Endi, . Biz, maj cam c;alhJJhnhn, 
r;ana Basqa organij~alhq zattardhQ' 
<;an~.q , Ber.yy•lerin)n. seBe13in am>q · 
ke~ aldbmhzqa ,eles.tetyv.ge ) ioladh. 

· Bul ·zatt.ar qurqag 'ajdav prot
s,esi kezinde' c;alhnnan B.os, ~ kyje 

... t~r:inde -Belitiip chqadb: Ol?r· ke_rp.i.r
1 

tegi.n.e ·aaj Bdladl,. <;ana sol ghzqan 
ky,j.enin.·, Belikt.erinin. ezi c;arhq B~-
redi. KyJe 9'a.lhnn1i'n sI>rtq,1:> -B~ligin,,- , . . . ,_ .. . . · - x:· 

, c;l.e _Byti~i_de]' <;fl.l}-hP .k~t"eel~. mh~a1:P.i . ~70-sygFet. ~Elroslj~ .. lampalar_:&._ ,, • 
m,a1 cam c;a~hnhndal; nemese az-a~-' . . . . ·. . . .. 1 

•. • .', 

!fap shrtg~ ·:Belinip Ghqadh, ml,salb la!I!pashz <;~rde c;anqap. kerosi1nnin. . 
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·c;alhhh, .Skijpijda;d!:, n,',. majdbn, kej Bir ao1acthn ~ana da Basqa zattar
.. dhn c;al1;>ndarb SbQbldb. Bul c;albndh kycti ava aoibnh l(y]esiz de; 

' c;arhqs·bz da etyvi, mym~in; sonOJ.b -~aqdajpnda . avadaOJb ot tegi men 
-qurqaq ajdav produvkthlatb aralashp, kemir tegi B0s ty,rinG.e B,er-· 
nip ylgire almaqandhqtan, BirCien tolhq c;.anbp- kemir qhcqhl gazh~ · 
na. ajnalad!>, (organijkalhq. zattardaOJ.h suv t~~i suv BUVhn yajda , 
qbladb).. I . . . . 

Kemir tegine. onca Baj emes, organijkalhq zattar az qana «farhq 
Beri.p, kyjesi?: c;albn men <;anadh, mbsal5 spijf't. · (Spijrttin icinde 
kemir tegi 52°/o BOladb, . al stearijn icinde 760/o, skijpijdar icinde 
85°/,o Bol'ado~ , ._ · . ' 

_PbSbQTAVdJ.~ ARNALOJ.AN S~·RAVLAR 

1. Egerde Bir bd&st~ kykirtt1n.c13uvb men toltbrbp, ol kykt.rttln. BUVbrI i;andb
!bp, sol bdbst1:in. !cine ucbnan ot tegt ChOJ.hp ,i;atqap tytiktl t&qsaq, ne solar .ed!? 

2. Tutanuv tempera,tuvrasb- temeh el{! zallb atan.bztlar-. · .., 
, 3. Qandaj ?attar ottan qqvbptb dep ataladb? · . 

_4. (:anbp C;atq11n senz ijnCll, Icerosljndi su_v men sendiryvge nege solmajd&? 
. · 5. Erte Z<)mandaOJ.b ot tasu\f ~disterln_ estenn,tzge tystrin,_!zder. 
~-. '.6. ,Qur0J.aq ajdav·~ de-gen ne? · · . . · "' 
. 7~ Koks degen 'ne i;ana o.l qajda !lOH:lanblqdb? , 

_ 8. (:ali:.n'nb·ii t~mg.erituvra~h qalµj taralhp seilnedi? ' 
· 9. <;:alBnn1>n temper~tuvrashn qalaj keteryvge soladb? -
10: 1G>rganijkalbq zatli!.rd&n plhn&mn c;arbqt&IBOJ.h · nege sajlail&stb? __ 

• 11. Avada azqana 11a111q ,c&0Jarat:,n .i;a.lhn rpen i;anat&n zattaroia mhsal kel-
tirin.der.' ~: ' · ;.~ - ' ~ , _ 

rn. _Qash_qqa salbp · i;ag:gan ·steariji'i kyjel!!nlp, a1 ste~rijn camn&ii, eziii.ln c;a-
h,nh kyJelensejdl. Munhn.- seBesi ne? · ~ . , 

,, .~ 

: 5> Kemir tdtbOJ.B, ·g,enerator gazb. Ava '<~etkiljksiz "Bblqanda 
-~9rganijkaltq za_ttarql[n, c;anuvhnan kemif qhcqhl gazbnan C02 ~as
qa ·~ta taqh kemir tcitnOJB ~pajda Bola_db. Kemi·f t©thOJ.h i3asqaca ijis 
gaz'b CU dep atafadb,._ ~ , . · . 

Kemir 1tothCJi1:>_, k'ElmiF qhcqhl garzhn kycti qhzdsrh1~au kemir 
arqhlh e_tl).izyvdenlde pajd_? BOla:@b. K<?mir, kemiF qhcqhl gfl.Z? m0leku-
1'onhn. Bir .atom ot tegin _Be'lip• ~lhp, e}l:i molekul k~rnir tothOJ.Bn 

, , qura'jc;It:··- . ' ' · 

... · G02+C=2G:O, 
' '· J J 

}'fo qurl.hm .kemir 'q_effto qhzdhfhlbJ.an · Balsa, sol 9J.ur1hm ke-_ 
mtr to'thC;Jl•hnbn, ChOfthSh kep B0lad1::1. . -~ " , '. . -

·; K:imird( c;aj GJ.,biQ·Brotan ·vaqhtta ol ~ipJi pajda ..... Bolmajdb: ·:- 1 . 

Ke,wi~ -tothG.Ihn BJJlai,'1 aluvopa Bolad1li: kemifdi , A l ~emir tytikke , · 
sal1bp, (71~sygret) ·tyqk B goreika men qhzdh'rbladJ:?. Qhzdo_rblOJ.an 

. , .~yti:k · arq'hl-h, t~z qhsqhf·onhn. mramor01,a· ;:irek:eti . me11.. al•bna'thn,' 
1H:e·mJr, qJ?oqb'l gazh· (proaijrka sol c;aqbnda) <;iJteriledi._ Tyfik icinde 
kemif:qbccj_bl ga:cb .. keniirge ~s~r e'tip, kemir' tothqol]. qurajcib. Ke- -

1. mir ~hcqhl gahnhn arf·Bofo kyjdirgi'c natr _'men ' ijz-vesi ' iiar ~C 1tyti
gi.nde · usta)I:lp qaladh. Pa4da ·B(')latbn ke~ir totbofl?" .. §uv· asthnda 
p1'0bi~1r,kada ~bjrialadh. Tasri•jBeni tel} .<:fana ta..rrtpalb ·ckafta c;asav;"' 
_qa. Boladb: Kemir totoqi_h.:._ete ·kycti uv. Avada kemir tot~OJ.·hnhti 

.. ' . . ./ . . 83 ""' 
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,, 

carnal)':> q@~pas:i>nbp.' ezi, Bastb ·avbftbp, 'q~laq~h cuvlalb.p u~land·b"' 
radb' (ijis tijgizedi). Kelell! .c;aqbna11 l°lo qospasbnbn,·ez.i aq ava.~ 
nli ete uvlandhrbp~. irlundaj. ava men cam'alb dem ' alu:vdbQ (\lZi 
;:ic;ept;:ivir esten ajbfadb, ajaoibnda eltirip te <;iBeredi. · Kemir totbqh 
men qattb uvlJ1.n0J.an adamdb en. ;:iveli taza ·avad.J.a Ch'c!laruv ken;k. 
Egerde BUI c;arµem. etpese; tanin bspalav kerek, 'tasil m,en · dem 
aldbFUV, dt, tegirl icke tartqhzuv kerek. . 

.. -- ( . 

. ' -

I . - . -,. 
· 71-sygre!'. I\emlr totbOJbn aluv~ 

l, - .1t - ,/ Y~ I 

<;a_nbp turq~n ·kemir tpt~qhnhn c;albnhn c;anqan vaOJb~da~ pee_: 
· ten keryvge B.oladh. , Bul · kekcil ot (kek···c;al~n-), _ qi!.c~n · aqas c;anbp , 

Bitip, ;:ilide c;anbp ,Bitpej qaloian ·qhZoian·:. kemirdin ystinen Baj,qa
Iadb. Bul o,ttardb qhZOJ.3'Il k<f;)m'iri ke'p .. samavnrrlard~n da kEiryvge 
-Boladb.- \ · . . -; , · .· . , · ·. · . 

Kemir !Oth<JJ.b c;anuvdan k~mir qhcq~l gazb ~02 pajda . !30,ladh:, 
' . ... . ' -. ':,, . . 

- 2CO + ·02 = 2C02. - . ',,, , 
' .) - . 
Kemi't.- toth-qhn'hu ezi• ijisi c;oq, tyssiz, suvda az erijtin, avadan< 

Jl.Zhraq c;en.Hirek gaz. . . '· ~ · · 
. Samovarda· kemir to'tb_og~ qalajca pajqa Boladb? .$an:iovarcJhn _kez 
·aldbirihzqa arqI>lb keske·n ql,jmasbn __ keskipdelik (72-sygret). On.hn 
· :> ' _iekf.turnasb 'qhzdbfqan ke'm.ir, Q'len tol01an; 

., · Temenne:µ ker.ege kez! a'rghJ.b ava kire'di. 
Kemit c;an01annap,_kemir QbCQbl .gflZI?_ pa'j,da 

"' B0lbp,, _ol <;oQiarqh q~satta <;atqan qhZOJ.an 
kei;nir plerf :: reaksija ,c;asap, ke.mir ~olb.OJ.I:>n 
,qurajd'b. ~ , ., , 

Kemir ·tulh<?Jb samovar .. turnash <JrqE.lb 
as yjdjn p~!jtas'hnhn tyfin c;olh ·men . ChCJth.P , 

, ... , K:etedi. : . . . .· . ... ,, 
_,, · · Eger samq;vardh111 .lrn'miJi ·c;an:bp B~tp~j · 

'" .. .-·. 4'' .. - ,.& 

. -turbp, jaq~ij , kemir azajlJlas· BUrhn,- dnhn 
1 

• • lurnasb.rt ,alsa, ·.~anbp ,~ylgirmej ·-· qalogn. ~e--

jlt~~~- ~" 11'.i_f ~olbq~ _ai d<$ -~",s~n:ioV.af~hn mqjrt~n_an 
ktrgen aya m.en.Birge .c;anad.h (samova:-r 1cm-
degi _1,temird!11· kek~iL ~albilh); c;ana ·Bfr azh _' 

· yjge ~nip,, a.c,iaiqaar.dl, u¥,Jartdbradb - ijis".~tij
, , ". ·- 1 . '· \ gitedi'. ~ Eg~( ~~am9p~"r.d~ liem'!~~in ~-- ezi 'az 

. qalsa,;,,ol·,Naqhtta pajda BQlqan. ¥f;3rq!~, .tothqh . Byfi'nq~J c;am~p ke: 
84 . · ' ~v, , , , " 
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tyvi yci~, .temengi tesigi arqhlI> kiretin avanhn eii- de r ~etkilikti 
sol,adb, '~a'Ii~ onnp, ' tyiilyvi de az solado; yjtk~ni, keni'ir ava .' men 
eytfndef qoshlbp; kem1r qhcqhl 'gazhI.Ia 'ajnaladb. · 

• J!!gerde icinde_kemir,i kep samovardb4 tese.sin qaqpaq pen ~av·bp 
ta~tasa, kemir tothOJ.h pajda solqiajdq . . , 

I 

·: 

. ' 

'i 

~ ~ · "73"sygret. 74-sy.gre_t. 75-sygret 
' Yjde~i p~cte kemlr totb.OJ.b men ke:nlr qLcqbl g<1zI>rtbn pajda Boluvb (<;arma) • 

.. . f,, - · j :'. ' ,• 

Avanhn kiryvi - k~migen .son kemitd.in temperatuv.rasb. tem.i=n-
dep, kemir tqthO[h 'yaJda 'soluv~ toqtaladh. -

. 73; 7~, 75-s,y
1
gretter ~and~j ' <;a~dajd~ f(p~cterlhde ke'k1r totJJOJ.bnbn, c,~OJ.a-

., t1> ndb0J.1:m ,_.kers·ete_dt' , · - - . ' . 
73-sygrettegi · pect( )!emir ~ep., J'urnasb acbq .. Ava, Barlbq , tes,lkt.erlnen, 

eslglnen ~ana ·sofibn tenirglnen 'khjp <;atbr. l\emlrdin. <;anuvbnan kemff qhcq1>1. 
gaZb pajda BO!adb; oJ · ezi generatprdbf\ qoiOJ.an <;oqafOJ..b qaBatbndaOJ.b yj!lgen 
ken'ilr inen i eaksijafasbp _l{emir ·totbOJbn qurajdb. I<.emlr tQfbCJlh yjllgen ~ kemirdin 
ysun·e CbOJ.adb ga, av·a men ,aralasbp <;anad1>-kem1r· ystlnde kek <;albn ,. P,ajda 
ao)adb. Kemlr qbCQJJI ·gazb avanbn,· a_zotb men B,irge turna arq!>lb · CbOJbp ketedi; 

71-sygrette kemirl 'l(ep, kycti qbzbp ' turoim · kezde, • ;v,aqbtbnan erte c;aBblOJ.an -
ttirna kersetilgen; pecun.terriengl <;aOJ.bnan salqbn ava kiredl, <;anuvd1;n <;hlh gl:o

.,duvktar.i; c;ana ava· azotb" turnadan CbOJ.ar; teslk .. tappasfan -sbrtqa esll~tln · .<;arJJCJ[b -
-' 9rqbl1> CbOJ.adb. P,ajda _BO'IOj~n ke!Jllr totbOJ.b alojtcqbdaj c;anJJp ketpejdi, yjtkeni, 

<;etkllikt! .ava ~OJ.bilb <;oqt soridbq~an kemii: qbCqbl gazb, <;ana azot pen Birge 
~b'rt(;}a CbOJ.adb. . .. " -.., _ ~ , • 

1 '11 71hsygrette azofana kemlr ·qa19!an kezde' caBblOJ.an •turBa kersetllgen; kemlr _ 
',. P.l!~ke ~uqalanbp <;aji.lbp tastaloian; sondbqtan, ol aloiacqb yjyvli <;atqandaOJ.bs!indaj 

Qbzarbp ~atqa·n ¢oq. Kenilp totbOJ.b pa,ida" !iolmajdb, ao~sa d11 az pajua ilol?.'db; onb 
c;andbru:v.Pia ·1emennen sooiatbn avanbn ezl aq ~<;etedi. Pecten sanla¥.;-<;arhqta1ib 
arqblb tek qana .. uVSbZ · k~mlr. qbCqbl gl!,zdar Bellnedl. Entl( pe'ct! lrnmlri ·kep c:ana 
ete qhzqan kyjirlde ne ycin <;aauvoia Bolmattbnb tyslniktl. , · -
. MbnaaaJ t~<;rijaelerdl lstep _l{ergen pajdal'b. Pee l~iqde kerniri ~1ZC11ana.-qal-

' OJ.and~, onb 'sir <;eige ·'<;bjnasa7-onan azbraq <;an91an ·kei:nir t0lbotbnbn.~kek <;alJJnb 
I)ajqaladb. Eger; .on~n: kejln ,sol, kemirdl teglstep~ pectin Barlb.51 tyalne Birdej f<!ip 
c;ajbp tastjlsa, kemir ·qaravbtbp .,..ystlndegl ottarb ecedl. !\emir · qbcqbl .gazb.dnen 
qb'~iJian Ji.emir qaBatbn1,>n ~y·jlsy~J ne <;aOJ.daj · Bolmaj, 'kemir totbgJ,bnbn, ChCJl uvh a.a 
!oqtaladb. .'' , :;. - . · ~ , ' · · . • : " ' 1, 

, · P.ectin. <;aquvb sbjaqtb <;aj <;µmbstbn rezln··Bllyv ycin <;ana Bui <;l!mbsti. <;aqsb 
ailie · B,asq~nv1, ycln, onh'?- qa'si)!t5 r1 men, tel~tesy_vden ; ~ajda Bolatbn :- <;~OJ.dajlllJb' 
m·en tanss ao!u.v ke·rektlgl<osi. "'m.bsaldan :kermedl. . · .c- 1 

, .· ~ Kemlr totbQJ.bnbO.' pajaa B.oluv!)aoib <;aoidajlarbn zettev <;enlnae talaj oqhmbs~ 
fhlar. ef;iiek 'et-ke'n: ( ·-: n ' ' • ( ' .-_1 '

0
" ' 1 

-... ,. Bas-qa . ti.Jtrtin "ij,isi~fl/' ifisi Bola ma1? Degeij. sufa:vOja f©qtaluvqb. 
.i36Iadb. --. . . ... ' ' ·· 
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Ke·mir totb0ih11qa ez ezinen ijis solmajdb. Ijistin. ijisi ehqadb,degen. 
pikir, qajda:µ eb~fqan? Mqnda mb1.1.adaj <;aj1 Bar: kemir tothOJ.bilhJ;J. 
pajda ,.Boluvbna en. qolajlh <;aqdaj ertelgen kemirdin, kep Bolµvb 
<;ana kyeti temperatuvra. Bul othnnhn, B<Jri ~anbp' Bit1p, "t¥tini 'Bar 
Bir!!-eki kiekene ·eala qalbIJ qojofan vaqhtta q ana Bo.lad!>.. •. 

Biz, tytinnin iji~ii:t sezemiz.. Sonb mei;i qatar', avad[a kemir 
totnqb_ da ~elip qosbladb·. Sonb men, tytinnin,, ijisin se?:e othrhp, 
Bizdh:J,. iUVll).nhJi>. qaluvbmbz my"mkin-. : tytin Bizge ·kemir: totf?OJ.bnan 
·Uvlart t;p q'cfluj,rhml5zdhn, my.mkindigin:.. sezdiredi. · · · 

B1·(aq, '. <:ala <;anbp i3itip, ty,tin ·ijisi ebqpajthn taza 'kemir sar 
kynd~;~.de, kf!mir totbqh . \et~ilikti tyrde paJda solu-Vb mymki·n. 
Mup.daj <;aqdajlarda adam91a tipti B~j.qavshz ijis tijip, elim qalhna 
ceji1( uvlap.bp_ qaluvqa myrhkin.- , · · . · . 

Kerryi( tpt~OJ.~ ·aqact~ quro,iaq ajd~vda:i Boladb~ qlaj Q.~sJ:k1 ~01ae <;an91ant!a. fava az kehp tursa da) paJda· Bolathnhn "a.Jta ketyv 
kerek. Bul ¢a0idaj, ieinde kep =ealash Ba,r pectin, tesesin erte c;av'b~ 

. tastaqannan da; pemese tolhq . <;anbp Bitpegen kemfrli samavarda 
BOIBp ta qala,db. . . . ~. . · . . 

- Kemir totbOJI> f arbq_tdOJM: ·gazda ·da . ·Boladh. Sondhqtan, gaz 
1: eyme-kteri <Jr._qaeanda. Berik ¢aifblO[an n_oluvb· ·,keri;k. <;;:arhgtaqhe 
.' gaz lien talaj uvlaobp qalqan o"qbjoialar Belg.qi. ·. .. ~ . ~ I 

Ke.mir tothothnhn qasi jetin zerttevden; ~·c; ~r'nqan vaqhtta 'onan· 
· kep _<;hlU·V .se.Hnetind'igi; ' ofihn, <;,alhni> . tem~Iile~atuyrasb1:rr:.n ete 

. <;OQJarb 1400° cam'~sb11da BPla
tf,rtdbqtarb ·Bajqaloian: ·Sond·bq
tan, pe:eti c;aqq<J.p. va_qbUa k~mir 
totbOJ.b turnad.an .pajdas:bz lfebp 
ketpejtindej etip rettep . Gth
ruy. kerek. ·Peete pajda solqan 
kemir tothqb., tygeli· men <;aribp 

. · c;ana .ezinih, qbzuvbn ' p'eeke 13e-
w:~~--·.' ; " ~- retfndej BOl~bn. Bul <;Aninde 

· .<Jsir~se zavod ·. pe~t~prt, <;a9.Mri-
9a .saq :·s0!_µ,y .1kerej{;_ y;jtkeni, oa
da .ik~p cithn /<;aOJ.bladb i;ana on
da seri_lgeq_ othnn:i5µ ¢bluvt,n By
t!ndej pa]d'ltlan~vghlJ keregi' yl-
k ! . -~ ~ 

.en. · , - . . - '·!t 
' Kemir .. tbt60fon.bn, <!Jasijetin 

Bilyv.din, arq~·S.bnda mundaj qa
Vbpth 'uvlh, · gazdb , texnijkada 

7.6' s:ygret..Gazogenerator,d: n <;aaa.jb ·-Ot.bp ytfn ~ajdala1fov:qa qlym-
. · : tfri (c;arma). . ' ,· kin soldJ:)'.' i::ex-nijl_rn~a da kemir 

· :'·. f' -· lo.th"OJ.hn, s.ol .. sam0vardaqb . <;aq- • 
eaj-land1/i pajdalanbp;· alaclb,_ Birnq,. onda .oJ .y1lRe.n ~el). : ty.rde, ·q.o jhl-
'~an .. ' .. ,I·\ .. 1 . : r .. ' ' .. • \ • ' 

· 76-sygrette· kemii- tofbOJ.hn a!4vqa ,, ar.naJqan' _pee', 13asqae.a. · ~jt
q.anda, .gene·!:,atcir (e.n c;aBaj~sb) keskin~elgen. '' Eger :generatqrqa. 
tGltira k'bk:s. ·'sa:lt,p', ·~aqhp ~iBer:fp; a'sfhnan' ava ,YFles·e; ·k..o'ks <;af!bp; . 

.f' < 1., • .-
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.d<:emi-r qucq,hl gazb 
6rihil.' &rtbq a;va <;.9q 

pa.jda Boladb. .l(oks .· kycti €Jhz-c;iap., 'ke:cde, 
r;o01ar0J.b-,, qaBaihnda kemir , tot~OJ&. • paj~d:~ i:!9la 

sastajdh. 
AqMbnda •'camalbi.; kemir qhCqbl gazb men a.Via-; :azot qos 

pasb' ~ ·aralasqan kemir totbOJb ch91aqb. Bul qospan!) ~e~eratoF ) 
gazh dep atajdb. Bul gaz gl;neiatordan ttnsa arqhh:i~ peklfe <;iBe- · 
riUp, soi;ida ~aOJ.bl<J.db. \:anqan s_ajrhn r;oqarOJ.h BWOnkast nan; ge· 
neratbroia . koks ,salhn~p otHbladb, uvlh Remir totbOJ.h yj-ibne·:kirip 
ketpes y;.cin, Boronkan1;,< \eki qaqpaq pen . r;asadb. Clveli <;OPJ.3fOJ.b 
1laqpaqbn acbp Bor9nkaqa koks saladb. Onan son. ' <;obJ.arq~ (i.,.aq
-J>30J.bll r;avhp terriengt konus tari ~ <;li qaqpaOJ.bn tysirip <;iBeredi. Ofhn 
sarbp generatorn1a tysken son konus tariztli qaqpaq qajta keteriledi. 

Eger kokosthn, ornhna tas kemirsH _alsa; ol vaq:btta kemir tbtbOJ.h 
1men azotq~ taq~pa fas -k~mifdin ~ qurn1aq ajqavhnan 'choiathn sir 
{}atar r;anOJ.h\: prod.uv-~tar aralasadb. Generatorlar Basqa da othnnhn, 
\yrleri' y_~in r;g.sala B~redi;; ~ .. , . · .. . • · " ' _ · 

Generator gazh ky!;ti r;ana sir kelki q.,bz,dbruv kere.K araQJ.3: qol- . 
4 anhladb. f'{lbsalb: chnh pisiryvge, Bblat erityvg~ qoldap,hladh. 
~. ~ • j. .. . • ' . , 

Sajbq otbn-munaj <;ana~ niuriaj qa!dr,qtari:. (maz:ut), munajdb qurOJ.aq ajda-
oiannan albnadb:· ·fdrsuvnka P.~itl!f: qural · ~-
arqhl b: <;boiadb, onhn arekeun- cac aluVcb·- ""t;'GlBI-~:::::l~~::.. 

'l arda ~Jioldanb l atbn s)'rlk!<icterplJJ. (pulve\,~ ' 
;,r.ijzatorlardbn) .areketi_ ~men salbstruv~a, · · ,. 
s oladb ; "' . ., . 

· Ro
0

rsuv·nkanbn"'' .<. ~U!Jlb.sb11 tem~nciegi 

77-sygret. For~u:vvkaqbri. ' i!y.r.kilet0fn ~· 
orbndar ycin areketln kersetetin 1 

ta<;rijse. " 

·tyrde ker.set:r.vge soladb (7.7-sygret). . 
· Prl lsljrikanb ker-cysljn ' m en toLt};radb; 

;001a11 uzhn . tytiktl pulvt?r ijzatcir ·· ~iseri
ie9i, gbsqa : <;al'lJl:!_na ka'l'C [ k< ty!lk.kijg!zedi. 

' Qnan kel,in camdb, !ajanbcqa ,QOjbp tur~p, 
1kavcuk_ tytiginen avbz sen nernese rezlJn

, )ca solon men ava yre ' sastaj'db. ·.S6iida 
· ylk_en <;albn- p,~jda solado;. EgeI pulverij
zatbr.• c;.aq,sb a~.eket .etetln soJsa; c·am fil s 
.alhP· qojsa d1a npladb, onan t;al~n s9naeJdi. .. ~ .~ · ' ·. . ·~ ~"'":.. . _, _... 

· Zavod fo(suvnk~sb . da osb §bjaqtb--areket ~tedi (78-sygret). Ooian ~Jr tytik 
f< .arqblb', · mimaj ;:: solmasa, fu-azut <;yredl, ekinc!sineif , ·qbsbiO!ait av:a !1emes·e· su;v ~-
/!.. · · _ _ . _ i;yrlp, munaJdb, "BJ·rke,dl : 

· · (78-s.wgret!egideh .sasga- ,. 
cada ~asaloian forsu;vnica- t 

lar sar.:). '~ 1 : · 1 . ' 
Sujbq . otbndfi qolda""' . 

nuv kep •<;eii.ildilf :. ·keltl- -
,.fodl. Munaj men , avanbn , 
' klrlsin_sajqap ·o~bT._bP ;J 0ti;nil 

· db tolbO!b men ~<1nabruv.-
Sa~-ne ,l/11<1 , · OJ.a mymki'ndik sd'lads.'<;a-

. .i ·' ,. ~ · • · ;;. · -· . • ·- . • - 1 - lbQdb tijlstl kezdegen ·c;.e-
18,:;- ~Ygret. For.suv,n!fa ,("c;.arma, Ryjinde kersetl gen on,, rin·e dal t!jglz\p, en •<;o~ . , 

' '"' - , . ' I Belegl). - \;I, 013f0Jb temperatu\i:ranb ajuv 
; . . ~ • ' - - · .. : cna da soladh.· · · , t · 

Sonoiij I<,ezde . fas ·ke_mir c;.aoiuvdbn ~da· t;islliq osb]ajca etlp· J apqan. Orib!].. 
yein, kem1rdl aldsn qla usaq, untaqqp. a1naldbradb. Sol untaqtp otthqqa ·so, .-,
oia'n arnaJ!'Jlan f9rsuv.nka men . yrle§'e/ syrkllgen. 'sujbq otbnn15n -c;.albn1!_ ' s'bj~qtb 

~ <;aif,q 'CbOJ.adi> .. <;<1n?J,bC untaqt\> e!tep 'I ta<;rljse <;asap qaravoia BO!adb; p ninb,l\ 
-~ a'lbniina ll]kopaqij ~plavn sporalarnn) untaOJ.bU y,rlep ker!nder. -- ' ' 
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. Ekl tytjgl Bar iian]J~qa 79-sygreHeg.ldej etlp azpiana lijkop!ldijrsaiuv k!!rek; 
a-tytikten avbz Ben ava yrleniz, sonda e~tytl~ten c;ln,lc\{ele.p untaq ucadb da, 
ylken c;alLn CbOJ.arbp c;anadb, · ' 

\.• 

. [~ •· 

· Ygilgen kemlr ottLqta. 
. tolbq c;anadb, sondLqtan, 

otbndb ajLrLqca dermenge 
aparb p ygyvge · kerektt Cb
q:r:.nnan c;asqanBav kerek. 
Ygilgen otbnn&n • c;aqs:r:., 
tolbq c;anµvhnhn arqasi;~da 

,. cbqqan Cb.Ojbn tygell me11 
aqtaladL. · Onhn · ystlne,. 
mudaj ,otimmi.n .cbqqan c;a
lbndb i:lurbs pajdalanuv91a: 

79.::....aygret. M~na{ ycl_n forsu_vnkan:r:.n ~Heketln . BOia~~-- sygrette tozan . 
kersetetm tdc;riJBe. . ' tdrizdl ot:r:.nOJ.a arnalqan' 

- • r' . forsuvnka k,ersetllgen~ 81-
sygrettegl-tozan. tdrizdl otLnOja arnalOJ.an forsuvnl.rn ornatLIOJ.an osb kezdegi 
~uv ,turnalb kotel (koteldbD, aldbll,OJ.b c;aq qaBbrOJasi;- kersetllgen) so,! c;~OJ.Lnda 

I untaq ke11Jlr .turatLn konus c;dclgl (Bunklr) kerlnip tur. OnLn, asti.ndaotL ava. 
ajdap kirgizetin ventljldjor. ' 

PhSbQ:r'AVOlA NR.NALOlAN SURAVLAR 
' • • 'I(' • ~ ' ~ 

I: I<;emlr totLOJ.~ qandaj c;a01dajda pajda Bo!adb? 
·2. Kel)rlr tofbOJ,bllbll,, qasi jetterln· sananbzdar., ./ . , . 
3. Kemir totbQ\bnLn qoldanatbn o_rbndarbn a'tandar: , :'. · 
4. Gazogeneratorda qandaj reaJ{Sijalar. aoladb? · ' ·· , 
5. Gaz tdrizdi otLn nellkten tygel '<;aria tez c;anLp .Bite<;!!? · 

·" 
· 6. Bajav ,totboiuv. Qanoian vaqbtta ot tegi· men qo~hl&s tei, 

B©ladh da 1 Brrden . ·c;hluv · kep _-i3ehn~di; soqc:lbqtan, qhzhp _<;.aFhq 
Cbofadb. Biraq, of tegi -men qos)'>luv reaksi~ash qbzarbp c;a'rhq Ber~ 
~eFc;af da c;yre aladb~ QbzdhrOJ.'a~- vaqbtfa, metaldbn . totboiu\rbn 
es'fe · tys_ireJik. Metaldar- · ;" ' · 

. dbn kes~ .qbzdbrmaf da ~- ... : . ~ 
Birt~.~ Birte ava!lht\ ezin· , ·~~-., -:..,.:;, -- -=:;.=-"6111 
de .tot?01athnb Belgili . .. .' ~~ -.'. ·"'--;><. ?,-,.;..__,,...., 

, <;~j tQthgqan, _vaqht· • · · 
tarda c{anqanda·qh Sb-: 
jaqth · · c;:qluv . Belinedi; 
~iraq; qorcaoian "n<irse-
lerge (qotca01an ortaqa)' . , , . . ...... . . . . 
'taral~p , tuiathn 130I01an~ :· ,go,:;.:-"Sfgret~ Tozan.''fat·izd1 'toh.nofa. arnaioian , 
,dhq.ta'.ri' Oilhf\ q· i,ziivhn " forsu~nka. ··k' · • 

,_ 1 ~ ~ • ~ •S -· . ): ~ 

.Bajqamaj:mhi• Biraq, eger A-'-otbn ·Ber~tln turna, 
' 1 (, .. ' ·qorcaqan , avanbn :·sa - ..: ·,,'ifC<- ,.,.r, __ ..:::. 

qp'n~at~yb Q_hjnda$a;: <;etkjJiJdi . 9er c;el:P,inip,., B_~lmas}i._ . Jl~'!J.~se ~a:t 
;. ~t~. qu~a}th .to~hCJlhQ, tutanµv ~temperatuV..r:a.§:I>·. t emen BO'lsa, onda 
· ~zat ezme~ . 'iJZI tutanhR c;anbp .kete ala_db. . "".- · . .. 
. :~~·en;il ·tutanbp· ketetin zatthn· HnB·saib' ycin~_;fdsfor,db •·alu~qa Bo-
" }adh. 'cF9sfor 11saq.ta:101a:h.'.,BQ.l~af ,~6n_di ~te;m_<?te: '*-!.El·api, .;~a1!hP --~~
. tedi. ,.· I$Y~irtti keru.ir,- tegi11,ae _fpsf9rd6 er-i}ip,"'·erti~9Jsin;e' JiFW,~~ge9 
qaqazdh . Batbfa<ilb .. t;.Ky~irtf! ·. kem)'.r 1 tegi. ~rrn.j R~v~·R · ~et~_dit:'CJ~.;:qf!:,; 
~g- , r :.:._ . /' ' ' ' 

I ' - Ji; 
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" 
!llazd~ qaJqap. fosfor ;:iveli ·Bbq.sbp, onan ' kejin qhzbp tutanuv tem-
pera'tuvrasbna' (50<?.) _ c;lejfo :Baroianda ezinen e·zi c;:anbp ketecli. 

' J\ejde poptar ·ijkona aldbna ·qojojan maj cam· azlri.en-azl ~.!ln&p ketedl · de~em 
etlrlktl C<!Cad&. Mundaj ,kere- ~ ~ · ,-- · · 
mettl" .~op - on.aj tyslndlryvi;e , ..,, 

1Bi>Jadb: .tek· maj camn&n. ail
tesln ~ kyklrtt! kamfr teglIJ- · 
de erlgen fosfor ert~ndisi- / 
ne "' Bat&rbp alsa Boloian&
elr az vaqbttan kejln maj 
cam azlnen azl Qanbp ke
tedi. ·., · 

8zihen ·ezi tU:tanbp 
ketyv·. degen kyndelik. 1· 

tunnhst'a da sijrek: emes. 
Eger mac_ijna syrtilgen . - ., 
ma-j cyBerekti Bir c;:erge - ~ 
uzaq vaqbt · yjip tas- '·":' 

. tasa, aqbfbnda ma1d1?n 81-s,ygret. 
t©tbOJ.UVb men c yjip t~s--, 
taqarr cyBerektin temp_eTatuvrash sondaj keterilgendikten; ezine ru 
~zi - tutanbp k.ete.di. ·. _--.-' - · · _ 

'-Yjip ".' tasta01·an usaq . ,tas ".'kemtr.din,1 majalap yjip qojqan ce p
~a!la ..., Basqa nci ·rsel~rdi.n, ezinen ezi ' tutanhp keletindikter·i Bajqalq'll.n_ 

@simdik ·~ana c;:ciridik zatta.r cirip' ;BJ>qSbQJ_an vaqbttarbnda 'da 
0sbndaj ~aj tothOJ.Uv -·l3oladb. Eger Bankaqa ciri'gen c;:ap'braqtar csal- ·. 
sa, kemj~ qhCQbl gazbp-bt~ pajda Bolatbnhn ofJ,aj sezyvge Boladb·.- · 

Cirlgen vaq bttardaJ Ji.ar.lhq tothq uvdaOJ.b Sb jaqth yzdiksi.z. ~bl uv-
Be)ini p · turadb,. onh i3i:z, Bajqaj da almajmhz. 'Bira.q, BUI t;bluv men ' . 

.. -is c;:yzipde paj daJ·anad-b. lV).bsalb Bblaj: c;:azoibturhm_·erte ovoctard·~ 
· .. · . · , · · . · chqaratbn pan1ijkt'er c;:a:saq_an-

- ~J...2;; da, p~rnijkke · cive!i qalbq etiP< 
~ , · ·ken (qorda) .teseltp,~ en:brl. -YS-
. -~'"~ - tin~ topb_rii.q tastaladb {82~-

:~~::\~e sygret). Ketl ci!igen1, ".a·qhtta: . 
. < -..;._.: "~ ,·:, · cboiatbn <;bluv patnijktin. tern.-
: --~/'f1'J. ti ·: . peratuvrashfr ·onb- qorca,oi/ani 

· . . ,, - ·-- avanbl'J, temperatuvrasbnan <;o -: 
, , "" , · . , qarblatacli:,.:· '-~ , 

, 82-sygret, Btiv CbO[arerbc ' c;armasb.. ' 'QhStbn ;kynind'e .- S!;>}of., at 
. ~ , , . · ; :, . ' ·' ' q 0ralarbnda-:·ac1:;cil ava,dab{-bdan. " 

tem'perattlvn~, ed;:ivir. v\:90f 3!b _BOJadb. Qoqtbqthn Ciryvinen Belinetin. 
· Qhluv av·a.n_b _qhltbp; ·sopb', men ,. qora ~ lciude de _c;:etkilik>ti temper.a.: -. 
' tuyra saqtaladi. · ·~ • " ! ~ _· - - ' i 

) , Sol- tystlkle 'art ;se'nalretln cymekteri .Bar· c;erlerde suv ~ajdaoiy,c . turs!llar ··qa
lbp qalrnas yc1n,_,q0rqa' men ·pajdalanadi;f Ylken qalalar91a ·.kacede kanal,ljzatSlja: 
qudhqtar·hn ' c;·asaty,n ~ana _qu@q ystin.degl art sandlr.glc cyrriekterge c;~a.vhp , tqra
lbn ' coj1>n gaqpaqJar'.. ·soladb. Q.aqpacqtarhn . qhsti:;n._ ald~nda oian~ acbp,' qu9,&qqa 
qorda salhiic!db. (83,sygret):- ·sol· · qbrd( ' a!fa c·1r1p, gornmoia ajnal91anda ·'oh'h · al&p- · 
!as.tap,· oil!Jn, orn,&na rqudhqqa' c;an.adan qoroa Sal&nadb. •·. ' . ~ ·· 

,'~_OfbqUV.db!J tbQbS ~IOJ.and<i: da '· Bblatbflbfl es~e tysiFip '. ·ke-
l . . - ~·-

' I 
, ... · 

l. \ 



i yvge aoJadb. Bizdin. denemizdin. u.Jpash .en ald·p men mhnad,aj 
· ..:qashlhstardan . turadb: su;v teg.i- H i;ana kE:)mir tegi c., Biz, t~nhs 

.alqandd chqqan avada suvdsn. BUVh H~O, kemir qhCqhl gazh C02 
IBOlathndbqh sodan. . 

Toth91uv, d~p tek qana at tegi ,qoshlOJ.anda tothq quralathndo· 
.JJJ.hn oiana. ajtpajoh,. Basqa _· qurandnraq zat Cbqatuvhn da ~jtadb. 
M):>salh Bblaj: temir' tattano1an vaghtt~ qhzoian temirdt tothqtbf· 

- -~ qandaqhdaj temif' tothqh Bolmajd~;, Basqa ·zat 
i3oladh. Bul ,tothqthn sosta11hr:la ot tegfoen Bas
qa· suv t~gi de kiredi. Munhn, sostavhn mhna

. - daj Fe(OH)a•' Formuvla men keskin;ctevge BO· 

ladb. Tem~rdi tek qana "'.dhmqhl avada 01ana· tot 
Basadb.- Bul \ reaksijada ot tegi men avadan 
:Ba.sqa suv .~a' qatbti.asad~: -. 

4Fe + 6H20 + ~02 = 4FeOaHa = 4Fe(OH)a. 

I-· c'afap aChOJ.an kezde .spijrltan. sirke qhcqbJo 
c:; as'aluvh, taqb ?Ondaj Bir nece ot teginin. qath
sl> men 'Bol,athn reaksijalar BOlsa, Barl9qh totb-
OJ.UV reak&ijasb BGladb: .- . · 

.B3-s,y.gret. ·ert sendi- 8.ZJ:qen · ezi BOlat~n ~totI:>quv; kej vaqbttarda 
!l'etin cymeg~ Bar qu- tek qaha kereksii emes"-et~ ZbJandb,, da ·BQl·a

cJ0qtbp. <;armasb. - dh. Mbsalh :-metaldardhn' <isirese temir Shjaqth. 
kerekti Iileta,ldardht} tattanuv1>, y,lken ,Z:hjan 

« eltiredi, yj ' catuvacolbOJ..filia, <isirese,, endir~st~i:ge' Zb}anb tjiendi, 
. .So_ndbC!}.tan, ·tattauuvr men tahnaj kyresip -o·thfUV ker~k. 

84-:sygrette Bykil c;er c:;yzinde' 3.3 <;bl idnde (1890.:....1923) ta-
BhlQLa.n meta·JdbD, r~anb men SO} yaqbttbf\ icinde tattanU¥,dan <;O-
~ b}OJ.3Il_ metaldardbn, sanh ajqhn· keskindelgen. ., 

"Tattanuv Bir c:;erden Bastalhp; Birte-ajrte tezden . taralhp, aqh· 
rhnda Ba OJ.alb n<ir~eni jlyldittp· c;iBeredt. , · ·-· ' -
.· 11.attanuv:db toqtatuv tattandhrmi:dan <il'de qajda qhjbn-aGl~db. 
·'Tyrli c;asdbq macijna, qu-· · · · 
.;ral-sajh}.andardb ch-n, kynil ·--1 

·...__.;..,.• -~-
.m-en. i;aqs1?lap1 q·arav men 
Qiana tattandbfm.avqa BO
~adB. Sovetter Soj uvzhnhll; , 

, ·.sanalb i;umhscblarh ar. Bir 
azama'ttarb; metaidhn, -tatta- ·• 
·!!luv:·Bli.1hn qanda1 7-hjanl·:we1- .,, 

1 
, , ~ 

iretindikterinen -ezderine, . · · • ~ . 
..anhq 'e·sep · Beri}D \ Barln(j. 8~-s¥-gret. ,~3-i;b\a~n .JC:inde metaldbn i;er ~y-

. . ' , . zmd1k taBbSbl) <;an.a (·1890-::-1923). t&ttan .COJb.l-
k.y:cm sal·bp metaldb ~atta.- ·oian 'me'taJaar d& salbstbn;lofan·d1jagrafub. Salss
nuvdan_ S,3C:!J.J,avilarb ,kerek. ,tbmv ·ycln LenifigradtaOJb .-akakdemlja ·dvama 
Onh qalaj .fstevge ,·Boladb teat&q,:.kersetil,gen (en. <;aqt'!Qlb).-· 
degen .'suravqa kelsek,-:- ·" .· " · ~ .. ., '' 
-er£. ald~ . men me'taldb mymkjn l'lol'ofanoa-. ta~·a, q.u,rqaq 
tav ker~k. MetaH:ii,n, ; tegis <;hlthf Betine d~q·dy.sirmew 

. i3asqanda da~·:s0ndaj aqavlB. -<;ei:inen B"ast al'adh.· , . · 
h :*;. • n - ' 

\I ~}: 



' K.ej vaqhttarda, ·dsir-ese, uz.aq saqtaOjanda, mel:al BUjhmdardb 
~azelijn, maj c;ana, sasq9lar men <;a op~p qojhladb. Macij'nanb"Ii,. Jakij 
{jural-saj.mannhl\ sotsijalijstik .qurblh9ta ,q·andaj paJdashnhtJ, Badh
'<Jlbll .anhq tysingen c;,umhsker metal selimderirt, asirese, tez tat 
alatbn selektefin syrtip, trt~alap c;anat majlap cf ojuv01a ec vaqb,t~a 
vaqhthn ajamaj_db. Metaldhn tat tysken c;erinin s.eriktigi kemijtli; 
-0! a~ash onaj c;arblbp, shnadb. ' . · 
. Metaldb ene. BG>jb kytyy qhjhn ~ol01an kynderde, ot teginen 

-saqtav ycin, o_nh sir hc;rse men . c;avbp .qojbp othruvoia ~ tbfhSadb. 
Bte - mete c;e~nil tdsil-majlJ:> s ojay mep sojap qojuv. Bbjavd1> 
<-Oler kezinde c;analap turnv kerek. Eger, soj av01a kerekti mezgildi 

·etkiz.ip· alsa, mhsalh, yj teselerin, !iYtindej tezinen tat aluvh mym-
kin; s ojaOJ.CJ.Il celektegi kickene· tat .. aloian ny){te, ·egerde -celekti 
¥aqth 'men qarap, qojmasa, tez aq tesilip qaladb. . ' , · ~· 

As. yjde tur·at~il hdpstar· shj aq ~h .qBzuv01a tijip ~urathn ,ndrse:. · 
lfrdi emal men qaptajdb. Enialdaq an bdbsth tastap <;i'Beryvge, 
sqq.thqthruvqa solmajdh. Yj.tkeni1 emal'h goparI?.lbp tysedi de ot 
-tegi . ez c; um:bshn istej ·J?eredi.- . f ' • ,. . '.". 

·Metaldardh kep tothqp_ajthn_.Ba§qa metaJda~ men qapta jdh. :Mbsalh; 
.qalajhlajdh (g.alajh c;alat,ggJ;j; m1'1r~c·, nijkkel,kyfnis c;anaalton c;alatadb. 

Ost;,kynde S0vetter ,S0juvzhnda c;ana sasqa elderd_e ylken-· 
'zertte~::- isteri c;yrgizilip, 'tyrli meta.ldar,dbn tQ.tbquv .qus:blhstar,bnbn 
~amdajlarhnbn ' Brjfin ty.geli men . a_cuy qifmb'ri~ kiFisip otflr.. Toth~ 
,quvdb ·fovdJ.bza}•i:.h:, ·c;aorda4)ar c;ana 'da totbquv·meh ky.resyvdin ty+li 
.;idister·i· tuvrasbnda . da yJken z~rttey isteri . .c;yrip c;atar. · 
1 

BuL ~end.eg. f ~analbq taBB;~; rdbn B.itl ~etal_d'b · Cr :xro.m men qaptav; :x;romn1 µ;· 
€Zlnln ot teg ine Berl~tig inen- .Jl.'!Sqa, qattbl bOJ.b da Bar; mhrl ctan Zn ~ana_cf9 1- . 
oanblbp urgen qafajb Sn· dan· da artr,q 8 d kadmij men xijmljalbq - taza - alyv
mi jnij.· Al, totLOjUV men kyres sudan s asqa ~ol~ar m·en qe urJp K.eledl. · Tolbp 
qatqan totbqpajtbn . qujmalar, tbt r,qpajtb'n lioli!t r;ana s asqal ar da lstelip Gbo1arb10jait . . 

7. Totbe{Sbzdanuv r-hksijasb.. pt tegini~ qosbluv r~alfsijasBnhn 
t otbOJllV r,eaksijasb· dep ~ ata<latbnhn s'tlrhn ajtqamhz. TotbCJ{UV 
fea'ksijasb -hi-eh qatar,: ~f. ~ekfi q0sbl'bSJp1n, of teg! ketyv reaksijasl/ 
W.Fyvge ; de mv•mkin. !fyl·:osiilh qBzarb,R hir,qan mh~ t_oth©J.hnhn ystine 
suv. t~g·in · c;ise.rgende f1:!.1madaj r.eaks-ija ~yre,il J:?.i ezimizge )_3 elgili· 

. .' ' ' ·G.u91;:-J-:.H2 = C~u + H20. . 
!13iil real~sija<;la su.v 'teg-t a:rqhli:. I]ih~- t~thqbhan ottegi ~eg.i ~ . ketk~n 

Shi?g:tanadb. O_Ltegi' men"'- Birigj~ ·eii.nin ·'qasijetin. c;ojqan ' Ilf~S, 
<qasije'tjn qajthp alhp to~bf/sbicjimadb. Osbdan sarbp Qt tegi k_etyv 
re fl!ks1]asb,:t:J. totbqsozdanabruv reak$i'iash d'ep .atajdb. , . · 

SBrntP .. toti.q h:qa_rr/ ,'shnapto . c;eke selip, ObOJ.arat:im. aj1bFlUtv 
•feakpijasb da-' tothC}Sb,fdaiiuv reaksijas5 solad.o: · __ ' 

. •-. •I . .• . -. . . > ,.· .... 2Hg0 == 2Hg + 02 I 

I~ul ·-~erd~·· g(t~gi s~;apt.~n"'qhzdi:.ta.v men ]\etedt: . .v • 

' Egerde i:ii~dig 1ieli{!) al~Jbh ot tegimiz, 'teke tyrd~ Iie.lJfiiP ,chqpaj, 
mnna reaksijaaaqt,daf <;ana .. qoshlhs ~asasa' ·- · . . · , 

' . • ·. ·• • "' :: · • . · - •• t;;' 'o _L u - c. ._L H ·o · .. · ! · - . .,... '-,.~._,11. _:!f. . ., ~:: J.l..\:l;,Uw w 1--12 ...--::. 1 . ,iU JJrt._ 2 ..... ·.{~ · _. ,.-~~· ;. ·"(~ .. . / 1 

1J·:-·. :::.· ·:.1:·~ ~ ~-... ~~ ~/i,.~: ~i.>;iJ;; ... ,:. r·; 'f.i . .. ::· J·:·--~~- · ... -····:- .. {. .. : 



,. 

onJ!a Birden qatarhnan eki' t eaksija ooladb: tothq uv' <;ana ' to-· 

ltbqSbZdanuv: BizdiQ .mbsalbmhzda m~s fofl:!qShZdana,~b aa SU·V tegi 
tothqadb. .. . . ... . .. 

-Bul reak~ i ja mhs totbCJlb.IJ.a qaraqanda totbqshzdanuv. da, _suV, 
tegiqe qaraqanda totJ;>01liv. · . · . 

' Peete nemese gaz generatorda ava <;etkiliksiz BOlOJ.antla ketnir 
qhcqhl gazh ;men 'kemir arashndaqh <;yretin reaks~ja: , · 

. ,, 
C02+C=2CO 

t ~ f. ...._ 

/ -
Kemir qhcqhl gazbna arnap ajtqanda tOtbqSbZdanuv - reaksijasb 

, Boladh da, kerriir tegine arnap ~jtqanda tothquv reak<sijasb Boli;i.dh . 
. !\emir tegi metal tothqt51r_hnan ot tegin ajrhp ala - 'aladf?.: _ , 

• 1- taffrijse. ·K:emir untaqh ·men Bk tyjir mhs t0thOJ.hn ar'alas· 
tbH>P .prosijrka,OJ.a salb!].dar (85~sygret). . . 

, · Reaksijadan ·Belin'ip ChCJ1bp <;atqan kemir .qhcqhl gazhn <;hjnav 
.ycin; gaz chOJ,arathn 't'ytikti icinde ijzves su.vh Bar pornijrka.qa 
I :Basthrhnbzdar. · · · . . _ ... ,. · 
• I Gazdbn .CbOjUVb. toqtaq,anca nemes·e 'ete 9-Zajoianca prdBiJrk'ang. 
: kycejte.qhzdhrhnzdat'. TyHktiq uc:c,n ·ijzves· suvhnan SU\'.hrbp albp pro:' 
; Bijrkanh suvbthp, icind~gi -Barhn qa91azo(a tegip_ tas!ap, ;kemfr un~ 
taqhn epfep .y;rin,der. , . ~.- ·. . . . · . , . ' 

.. Aqhrd~ qhjqhmdardh,. tyjirdi :qaOJ.a:z: ystin'de- Barmaq pen ' eptep, 
· qana domal3.1t-hp ekcevg,e aolad~ .. M,ul/-da', m,hs tofi:, qnnhQ oq1bna 
1 qhzhl mos · pajda Beladb. , · . - · . · , , · 

Reaksij? mhhadaj:. · 
- - I' 

2Cuo+ C _2cu·+co2 a 
l ~ ; -

I - /- / ' ~ 

.. ·J?ul -re~ksijada 'in1,s· tothqsb_zdanhp, kemir tothqhp,-kemir qhc· 
qhL gazbna ajnalhp, ~ eki tyrli protses c;yredi. . · - - ~ · ,. · 

· .~ Bui sekildi reak~ ij,a l a\:db, iliz, , tothO}uv n~-
. mese totbqshz.dap.uv reaksijash dep qaramajaq 
. .totbOJlfV !. t6tbqsbzdaff.uv ~-prbt~esi dep qarnvh· 
. lp.bZOJ.a BOladb. . . ·._. . •. I 

'. Ot tegin Bir i atqa gosuv maqsath · men 
I <;a'rn01?n . vaqbttaOJ.o; (ot~tiJ.uv ~ t9thqs'bz!iaiftiv 

' ·protses!n tQtbOJUV ·protsessi~ dep afajmhz. , 
'· ,.:.J 

, .. 2.-. tafirijBe . . Suvqa sa,lb.p cajqalqaµ. . ky· 
'--.:1==--i. ' ;. .-' ~ ki_rtti qorqashnnhn PbS 'ystine · suv ' teginin 

. $5~syg_ret. M~s tothOJhn 'asq~n tpthq~n -.H202 .. q ujffJl.hZ.~~r. ~u~:B~ . aq a-

. keinlr men tothqshz- radh. '.f0t1::>0J.UV reaksIJas.o c;yred1. , . ' 
. '.'-1 . dandhfuv. , - . . ·~P-· b·s +· 40 0 · - ·P.bS.0 '~ '4H 0 " . : 

"' · / 
1

• • . r·12 2 - · 4 'T 2 · ' 
' • ,.,. ' ,I .:. -..., • • , :.I •• : , I I ,' ',, 

Ky}{,irtti qoroia~hri tothOJ:h_P, fiq-t yst! ' kykir,t qor'qasJ>i:i- t:qz.hna 
PbSO~ ,ajnalac;_b • . • 1 • • _ • · • • • • ·, •• : • i\ . ~ 

:-.. . ·,.. / . , . . '(" 

, Is ~yzlnde ~undaj reakslja~m'en! ~ajll!· Bojav men "~_asal01an sygretterd i_.~a 
@J:tuVOJ.a pajdalana·db • . Eger ' sygretCJ gorO[!ISbndb aq "Boja<V ri'fen. pai:lfa)anotan 92 '"1 .- i, •' . '~ I 1 • .':- ~ 



aolsa, Blr ~& v~qbt . etke;~~ . ke]i~ .kykirtt! qoro[asbn paJda . aoIO[aiidb_qt;n, sygret 
~ara'jadb. Suy tegigin . asqb9 'ito!b0Jb ;ireke1l ·arqasbnda kykjrttl qor01asbn tilzhna 
ajpalbp sywet c;anarads. . , · _ · ' , _ f· _ 

.: ·$itY tegi . ~sqhn toth_qhilhn- kykirtti , qorq_asi::n01.a c;asaqari _t)reke~ 
iin tothquv" reaksijash dep atajd1:>."' Chnh'nda Bul Bir vaqhtta~ Bo1~ 
qan ._ to\~CJ11J.V - tothqshzd9-nlly protsesi. Munda 'ky:kirtti 1qorqashn 
fot~'c{a?h :da, suv teginin asqhn'" fot:bOJ.h totI:>qsh?danhp', ot -teginin 
~arths~. Onan !J.jfhlhp a.lbtladh. I : ' • - . •· . 

. -Basqa zatqa .ezinin ·ot te-gin Bergic zatth · tothq.thfO(hC 'd~ldi. 
Iv\bsali;: suv teginin asqhn tothoib, ozon kycti toti:;qtLrqhctar Btrltp 
sanala:db. ..; " . • . ' . ' , . , . ,· ' 

K~j vaqhtta totp91uv-:totbqShZdan.u'v prots,esiQ.iO. maqsatb totbq
hzdahdbfUV Boladb~- onda totbqshzdandbruv protsesi dep atajmhz. 
·, Suv tegi1 men ·kernirdin mhs tothothna c;asaqa·n rjfeketinde me
taldI>n totbqsbzdall;U;vb~<;-an,a suv teg.inin totj,O{uvb (suv pajda Boladh) 

. '8irtlen B<;>lbp c;atsa'da, JliZ, totbqshzdanuy reaksijasl) dep afaj,mhz. . 
: l ~asqa .'~att~p ot . tegin · a·jbrnp, a!afhh zattb 1tOthqs&zdandh·roi&c 
dejd1. Suy tegr mhs fothqb11a; ·q'.)rogfsbn . totMJ[bna c;ana. Basqalarqa 
.t.othqsh~dafidbrO[hC BO}bp sanaladb._ . . · . · 
' ;'fothqsbzdand-bruov.: - term'i'jni eki fyrde · qoldanhladb.·· Mbsalb: ' 
~ suv· tegi mbs tolbOJ.bnan , .rni:.sth totbqsh:zdaridbradb·" nemese kep 
aJt·bla-thn'b ,,suv · tegi mhs. tothofhn totJ?qsiiz9.andbradb" dep te · ajta: 
Beryvge "Bola db. ;..- ·" \ ' , · _, ¥ _ • • _ 

8. Metalluvrgijad"CJ,91b totl;g$hidanuv reaksijalarh., 'Fothqshz
danuv r-£a~si]?shn~n -- ruvd'a~ardan · nietaldardo aiuv c;eninde· iii 
ina'U.bZJ>. Bar-. Met?-ldar c;arathlhsta'-' BOs. tyrinde ete sijrek Rezct·esedi; 
eger kezdesse·, Olar ave <;la .fotbqpajtI;n ~ymis, aJtbn, platijna, Sbnap 
Sbja.qfb metaldar qana. Mundaj metaldardb samorod dep ataj~Jj .. 
B4-1 samo.rod metaldarc;lbn icjnen texnijl):ada_ pajdash Barlan.> tek 
qa.na alth~n men platiJna. Bufardan .,,B"asqa qietaldardhn. ~ari, tle. tek 
qana ruvdalardan qorb;JaElb. . . ., ' . : ' 1'. . .. 

' Ruvda. o~nhna ./_KeBinese, · metafd.arqbn· c;a·yathl~sH191h, totbqtarhn 
pajd_alanadi>. · Osb shjaq.tb kemir QqNol tuzd:.arb ·,c;ana K:ykirtti qo-

. , shlhs~ardh' c;l i! paj~iJ.laf.i.~db; Billard!? . ,av:ada . qozdbruv .men tohiq·qa 
.onaj aj:na,ldbrtivO[a Bola4;h. <;arathlbsta .malaxijt tyrinde .kezdesetirr 
kemir m6~ -' tuzbnan)· ·q:bzdhrOJ.an vaqh1tfa mI:>s tothqo c1:>qatI>nhn, Biz, 
Bilemiz.. - . i ' 

, ' ba·i os·h -'sh'jaq.lh. c;ar.atblhsta kezd'e_set~n kykirJti qorqashndi:;~ PbS ~ _ 
eritsek te _q orqa_sbn t9toOJ.h PI;>0. c;ana · ky,kirtti gaz cho1adh: - , . / 
!· - f ~ .... ' ' _-. 

' ' '. .· 2Ph~ + 30r..:..... 2Pb0 + QS02. .. . , . · 
• •' ~ ~ I ,- • •• -J. ...._, • • f -

S_onb . men, -ruvnalardaO[b metaldh · Balqhtqand,aOJ.b maqsat, . 
! iJ.Vdad(J.n Ot tegin _aj'rb,p 'albp, O]ar'tlb totbQShZdandbJUV~ . . '!< _ ~ 
~ ;Kejde t©'thqshzd·andhroibc eseBind_e aqac kemirin pa-Jdal~na'db, 

I '.)3irag, et). a•ldb me~ tas ~EHrfirden . Chotatbn ' ko~stb qoldanad.I)',, ; 
<;:a_jebl~qti;n ezinde~kemir _ti~elej ,metal:tothCJlb 11Jen ~eali§!j~la- i 

sbp 1kemfr l!liicq bl "g!J.Zo C02, Bol.masa.·.kemtr· t<;>tBOf!>U .co quraJdh, / 
~hsci.J'h: ' . , ,. I c .:. ' ,. • 

· · ·Pb'O + c._:_ Pn._+ c.o. - . ....... ,. .. 
. ' 



Qorqasho totoqhn kell}ir men tothqshzdaodhr\.lv ·tdc;rijBesin, ky
ci: <;etkilikti gorelka BOlsa; temir qazanchqta c;asa'p qaravqa soladb. 
. ~.Kemi~ arqhlb temir, mhs, mhrhc, · qorqashn, qalajh shjaqt& .me
.taldar tothqshzdana aladb; (alyvmijnij sekildi kej sir meta·loar 
elekt~ tog1;> men qorhtbladb). , · 
_ <;oqarhda ajthlqandaj, c;.ajchlhqtr;.n, ezinde kemir men metaHc

thqhnhn, arashnda ti'kelej reaksija Bola aladh; Biraq, kej vacjhttar.da · 
ol camalb qhjhnhraq Bolathnh da saf. Bui, metaldI, caxta pecterin
de al.qan vaqhtta Boladb. f3ul pectin, c;ooiar01b· _c;aOJ.hnan ~ks- pen 
ruvdanh saladh. da temengi c;_aGJ.bnan ava yrlejdi. Munan ko.ks ~a-
nhp pecte kemir totpOJ.b CO pajda· sqladh. . .. 
.' Kemir tothCJl.b tek qana c;anbp qojmaj, metal totbqtari>t;J.daqh 
ot tekterin de tarthp aladb; Basqaca ajtqartda 'totl~qsbzdandb1:...adb. 
Bu1 protses metalaarqh caqth .pecterinde ,.Balqhtqaiida da Bolacf9. 
. Karnir tOtbCJl.bllbQ totb(ISbzdand1;iruvi:i _tenfendegi td·c;rijBe m en 
laaoratorijada s ajqavqa solad•b (86 ~sygret). Tytikke · aqac kemirin 
c;ana kemirge tijmej · turathn etip mhs totbqbnh~ usaq tyjirlefin 
sala db. . . . . ' ; - ~ . . . . . 

!\emir men mbS .tOtbJiibll ekj;, gorelkaOJ.a . q:ozdbfJ!,db, c;ana hnl, 
Betelkege voronkadan sriy. qujbp, _tyti'kk~ .ot teginin-' aCJ[bm·bn giae
redi .. !\emir 0t tegi:.:!de · c;anbp kemir gi:::cqi;l tai bna C02 ajnaladb'. 

. Kemi-r qhcqhl gazi. qhzqan •kemirden · eti'p, ~ lie.miri tcimo1bna CO 
.ajn;iladb. !\emir. .totbOJb qhzOJ.an mhs tothOJ.hnl.~ ot tegin alb.P c;a· 

• na onh metal mbsqa- cej_in 1to.t1_:>qshzdapdbradb ~a , ezr .qajtadan 'ke· 
mir qh_cqhl _gazhna ajnaladb: Biz, . mbs' totbo(hnBn, tez qbzarqamri 
keremiz. Munda mbpadaj reaksija ;aoladb: , 

~ " .. 

C + 0 2 = _C02;. C02 + C = 2CO; 
. C!uO +CO.....:_ C02 +Cu. . 

" ' E~ep . K:emlr to!: OJ.b rne.n .temir toth~b~b~ F'2P3 (: l1vda~qbZbl 
shzdanuv re.aksljasbn <; azhndar. • · - . ' 1 ' 

. " Bi~ , ruvfeadah sojbn go..[tuvqa tofbOJ·Maq t?qta.la]J?g. . 
.G_ojb~-;-.Bul temir; · ruvdalarhri td~bqshzdaN_gorhp"' alat·hh: sir.lnci 

. • ; . ·r • produvktb . . MunblJ, ez i, 
"'l • i_cinq~ 60/o cejip. kemir 

fegi, c;arra ,sasqa, ct&· qos- . 
· pa:1I.arb. i3ar 'teini'r? Mu

nan,. kerilir tegiri _c;a-n.a. 
Basqafa r.b, -aj.bf1bp iastap 
solat' Jemiflerdi aladb. 

' ~Cojhn . ~apa; 13 ola~, te-
:plif , eJidirlsi; ·Bblajc;a· ajt-

• ': q and~1: ,, q5frarn etal &ner
li ·'k;)SiBi" Bizdiij mem
'leketlmii d-i · ijnduMst -

' rij'al'anfilhruv "~umi.s:o'nhO. 
, . . , . , .' negizine c;atadb: , 13izcitin 

Ulb sostijalistik ql.l.rbl'bSbffibZabD, negfii BC!Jl,bp; sartalad!>. Qara . m'e'1:. 
t~ldar tyrli -macijil.a ~ sfano~'taf .rc;asa·v .,. ,Y.C,:in,_ avbl caruvacblhOJ.;lma, 



kerekti m-acijn ~J.ar, trakt:or, avtomosiJl CbCJ1aruvoj_a <;'ana temir' <;O ~' 
transporthn erkendetuvge memleket qurqai:i -e11erli kt}sipterin~ c;a-
na sasqalar ycin de, ker~k. · · - · 

,Bizdin, !'Bes <;bldhqtb tert <;b1cfa 6rhndav" shjaqtb - ~yrdeU 
isterim'iz qara metal genin~egi taBbstarbmhzqa negiz,d~lgen, ·sonhn,, 
arqashnda orta fexnijkl!sh mecev, tipH orta · 0_1asbrlardhn texnijka·
shnan uzaj almaj qalqan elimiz, -osb kyngi texnijka c;olbna tysti 
SSSR ,9tan qorqav c;umhshnda kycti texnijkalh ei;t 'm,hqth elcJjrt: 
sirine ajnaldb c;ana sotsijaliistik gqOJ.am quruv ycin ekonomt:jka. 
negi,zin' q urd1?. , · _ -·, . -

· 9. Temir. ruvdalar.b c;ana, flyvster. CojhIJ q or.pthp'- alu·v7 ycinr 
en aldb ,men temir -tothqtarh qoldanbladL .. C'aqsh ruvdalar qep, 
sanalathndarb: QbZbl .¢el'ezn~k- Fe20a, magnijl' ~eleznagi Fea04 (fana 

,.qonhf' c;ele_zn;:ik Ee203 BU d_a sol :Jemir tot•hCJ1b; . B!raq, suv men. 
·qoshlCll<!R (2Fe20a.3H2G1'-' ~ _ · · . : : _ 

1 SSSR.da osh rnv-dalaFd~n qaJ qa,jsJishnl:.n, sol~a da y:lKen qorlar•h· 
, BaE (Kartanh qaranhz): • _ , · _ . . · .. ·· 



•I 
J 

,, 
I I 

'i?nuv01a Boladb. Osh · kyn,d~rde iri ,'endiristin kef)Ciligi koks pen 
pajd~Ian .'l db. . · - , .. , . 

Qandaj ruvda Bolsa· da, om~n <ir <racan· tyrli qos'palarb Bola'di;. 
0 1":"-sql .ezd'erinin' <;atqan c;erindegi tav · ~hnhstarb. Qospa kemirde 

........., ··~ . (kyl) <isirese koksta· Boladb ... Bu! 
- .:Sc:;:::--=·'~::c qospalar cojhnnan on.aj airhlhp, 
~555 Bellnip CbOJUV ycin, olard'bn 'ez
-~<C>i, deri de cojbn shja,q1b, pe~~e·Ba!-
' ~· qhp,1BalqbC~an cojhnnB-rt. y shnde 

-....-- · Balqb'OJ.an sujhQ ··qa13.:it tuvo1biU· 
Vb kerek; epgen co jhn_ ystlndegi 
<ilgi ~ujhq qaBat <ilsin-'3lsin quj'b]l 
albnqandaj Bolshn. Degen meri, 
})Q~j ,BC\lqbth,P alatbn qospalarb 
Bar rqvdalar ete az; .sondhqtan, 
'ruvdalarhnhn on;aj Balqhjthn qo
·s1'>lhs <;an.a •qujmC:).li;tr alull . y~.in, 
ofa,Jqa ;::ideji on,aj -~alqhjthn 
zattar qosbladb. 01 qospalar 
,,,Balqhtqhc" nemese ,,flyv~ter" 

· d.ep a~aladb (lathnnan .flyver~"
··aquv). ~ J.tger kende, . mhsalb 

; kremnezem Si02 qospasb Bolsa 
(kBarts ·tyriQ.de l(e.z4e~edi·; onan 
'k<idjingi .q um_dar· quralad·b, · c;ana 

.. Basqa ·tyrde 'f m1jneral Bolh'p· fa 
, 1 ikezdesedi), oJ vaqbtta fly;v.s rn

tinde ijzves tasbn aladb CaC03 

1 ijzves tashn ,qhidb!O[annan' ajb
thlbp ijzves p'ajda B6latbIJ.h Be'l· 
gili: . . ,., 

_ ;9_a.~p? = .cao -t co2: .. , 
_Ijzves-kr~mnezem '· qps~1i:.sh 

. ' men' re-a·ksija c;asa•p ,on,aj ' :Balqbj-
·;ss~-hgret. 19&3-~.: i;'umbsqa l<irisken Baj- ' fhn qdsolbs. DaSi03 Ber.edi: ' 

: kov atbnc;laotb Kercin zavodbnhn qorhtqb , . : . 0
... . " • 

pecJnln i;ooiarOJb aeleginln kerinls~ · CaO +Si02 = CaSiOa 
(sygr~tten). - · · , · , ·. ,_ _-; .' . , , : . ·, · _. · 

. · ,, · · _, : Eger mvda'"da -13zves tas qos· 
~a s'b Bo'lsa; ol vaq_~_tta qum 'tari.zdi kremnezem qosad~. 

· / 0sI.l'aje'a ruvdaOJ.a;:·qolajH,, i>nqajlo, ·flyvs"tandap, al'adh• . ·:·~ 
· ~, BalqBthlq;m ken qo'spa's:o , suvonot,an· tyri'nde ChJJb t_arizcli,, · n~-

mese ..,tas t<irizdi ·massao1a .ajnaladb, On~ '.,,C)ak" tlep atajdq. · · \ 
· ,' 1-0~ Domna protsesL _.' Cojhri 0:}1,1j ~t~n i:axta -,pecteFi, Boh;nasa 
:qof.btq._b ·pecteri atalath1: ,,Domna" · ~yri ~ keski~i ylken, .~oqaroJv 
··teinengi c;a.OJ.h-_ .11arlav ·Ke}tin munar.a ,sb.qhldb · Boladb. Domna otqa 
"Berik 'kirpicten sahmadb <;.ana sbfh:, t.emir q.ursav men gaP-taloiiln 
Bq{adh. ·Osb kyngi .·cfomna .pecterdin,· ?iiiktigi ~D-.-pO 'meJer.ge) :eJin 
soladih . (6·_:_9 "qaBat . yjdi~ ~tjiktigirtfiej)2 , <'.' ·- .,,. , ""> 1 -~,-
~6 \ • j t I -,.. ~I , ~ - ,,. 

,. ' ·1· 



. 87 - sygrett~ dQmna pect in .keldenen. QJ>jmashnhQ sxemasb 
.on,aj tyrin:d~ kes.kindelgen, 88-sygr.ette s0ndaj" p~ctin .shrt_qh ty.ri 
ke.skindelgen. . , · - , - .. . 

Domna taBandarh Birikken eki qhj-hq konuvstan turadh; .iBlil 
sygr.etterinen k!3rinip tur . .. \:,oqaE<~b kop.-1J.vsth ca-xta dejai • . Bul 
Bir nece t~mir din.gekterge · syjenip turathn temrr- ChOJ.hrnhqtaroia 
othfOJJ>Zbladh; temengi Beleginde do_rri.nanhn. ,,gorn-~ ' de.jJin Belimi 
B~f, onda Balqb'qan COjhµ t;hjbladh; Ol sijlijndr f6rmalb BO}adb. _ 

Koks, (jakij ~emir) GQjhndb Bal'qbt·qanCla eki tyrli c;umbS atqaraa b. 
· Biri.nci ol ruvdanb,t~thq~_hzdanuv reaksijash_na. materijal •B0!1;>p sanala:. 

db; ~J{in'Ci ruvdanh tothqshzdandhruv ~c;ana pajda BGlatbn cojhn·men 
dak!h Balqhtttv ycin c;oqarqh .temperatuyra .Beretin othn Bol~p 
sanal?qh. Cojhn s.9stavhna qaraj 1150°-:1200~ de Balqhjdb. Biraq, -
cojhn Balqhp qa_~a qojmajdb, _ealqhqan kyjinde pee iCil:Jde qaluvh 
ycln, pecti:g temengi Beliminin . temperat\].vrasb c;oqarMaq ·B0luv. 
kere~'. Pecke avanh y.rlev .- men qana niundaj· t~mgeratuvraora 
~etkiiyvge ·Boladb. Pe.eke 3 vanh, yrley . rriacfjnalarb . men ·ajdap 
keltirilip ken, turna arqhlJ.:!,pecke <}kelin_<;li. Bul'tura~ .pecti qorcaq;i_n 
Cl:><JibfChQ ttjrizdi fot-aa.qa, q0shlag6, o"na!! . tolhp c;atqan Butaqtar 
Gbqadb (87-sygret). . :~ _,,.. · 
· · ·· ~ul Butaqtardl,n u Ch ·pectin. tern en- , 
gi aelegiml.egi· tesikterge .c;,etMziled~::-.; ' 
89-sY,gr,~tte · domr:ia' pectin -tem~ngi . 
Be}~giniP. shrttjh .sxem?,sh keskindel- ·~ · ., 
gen; onqa -~hOJ.hfCb,q.-.tqrB~fa·rf,;-.·Buta'cf- } 
tar: c;ana cqjhn · aofathn ~tes_ikter kefr·i· ·:;, , , . 
nip tur. . ""'- · • -., · . · ~ . 

Pee ·icinip, 'temperatuvr.ashn kete- · 
/ M • • - . 

rwv ycin, pec·ke· yrlengen -ava, -OSb, . "' - . . ... . "i ., I 

ky_ngi dop):i1a)~Js.ib" alqbn_. ala 70~-;;-800° 89-syg-ret. Qortqh ''pectin, tem·~ng-i· 
cejin QbZdb°rbladb. AvanhJl.bZdbruvofa -.Beleginin Sbrtqb t:)'·!-ln j<eskinde-
pecten., CbOJ.Bp c;atqan ga~dardb 'paj - . \ ' ,g~n. ~o~~j~~ . . · 

1 

.dalanad·n. Dom-pa g_ecte..' kf!.,rnir: . totEi" ~ . "- - • 1~: · . 
OJhnM, pajda Bolathnh <;ana onhn ruvd.alard9 tbthqs1;>zd?ndhrathµh 
\ OO}<!H>da aJt'bld~.' ·~ajd~ _'~ofo.ti;n kemir .,, tot'bCJibilbq melceri ken·: 
<l'erdi.~ tethqsh~~ant!l.b~tuv-oia:~ 'ker.ek!i ·g:ielcerinetr *ep __ ar.thq_ • B~lad~. 
Sondhqtan,_, pecten , ChCJi~t1:m _ gazdar~a · a~·~nh~ -az?t.~, men kem1r 
qhCQ!:>l gaz-hnan ,Basqa t1!,qh da ~_d<}Vlf (keler.m" e§eB1 men "~0°/,o ke 
qejin) keinif tQth,CJlh ' GO: Bo'lado.~ ·Bul gaz_dardh -,, ~Qlocni;k, g az
da"b" dep .· ::tajd.bJ (pe"Ctin,_c;oqarq9 te·sigin ,,k0l0cni1k" ~eJdi) . .Bu• 
iar genera,,f9r -g~zga'rpnc,a qan~{>, ke.R c;1>,l~v·?~~r~gi B~l ~f,.l~v IJe~ke 
¥irgen · -avarihti camali:, . qoz_filh~UV' ycin _pa1aa-la1n_,ladh. 88-sygrette 
d.filmna pec'ti.1\ koloG"nlj~. gazdarhn ci:i01ar_a.fhn .t·urnalarh ker.fni;p tut. 
Ga2'dar can.nan tazart•hlOJ.annah 'ke.j~n, muniua far-izdi .. a_rnavlb - ap~
'ratqa ·~·iBedle:cih. Mund~ 'B~~l , ga-Zdard~ c;_an_a~rad'b,..-ps~ 9_anuvdan 
. c.hqq~~ _<;b}u;v_ ~rc.!J:a&~mra· d@rtfna~a· _ tarti>lq~q :a:\fa q~~adb-: J~~v.~a-
J~rd·b, Hy~-sterdl ·<;ana/ k:okst!> . q_omnaOJ.a qaaat •· qallat~qhlb_p _- sa:la.0.,h: 
~av:Cl~ · men « f·ly,vster '- qaii(l:tlj kQks ' Q3:BaU. , <;an·a ta'qh osb 
shjaqtandbfI>P-' ·" · - .,·'.., '- J • 
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· Koks c;anbp, rnjhn c;laktar ·pajdfl. B.Oli}vh men, · pectegi · Ba'rlf~q 
·zaf Birtelep cege Beredi, 'temen tysedj, c;oqarOJ.b c;.aOJ.bna qaBatt.ap 
<;ana materi1aldar salbila Beredi (87-sygr~t). rfe,men tysip kele c;at
qan zattar airte-Birte hsthq ga2'c:lbn aqhnbn~a qhzhp, kemir totbO[h 
men ruvd'alar tothq ~~zdana Bastap; ~evektengen temir kese.kt.eri 
pajda 13·01a Bastajdh. Ijzves tash : CaC03 ~ana Basqa kemir Qocqhl 
qosblt.stafh. ajhrbladb. T~µ:iif Bide'·.._ Birte 

1k~mir teg.ine qa~!"2.l.a-d~. 
1000" arthqbraq temperatuvra qata'fhna ceJin tyske·nnen· keJin ke
mir 'tegilengen temir, si]lij.ts if m'en ' Birigip (Si') Balqhjdh; :_&eBe_B~ c;o
qarh temperat~vrad_aqh k~mir k'endegi, Bolmasa flyvstegi · .~ijlij,t si:} 
qosb!bstarbn, mosalhi.kr~mnezemdi Si02 toteqshzdandbradb:-1 

:.... . .( . . . . .. -~""";. • . 1 

. ~ SiO;i + 2C = Si. + 2CO. .' . . ., · '" 
... ,...,~ , l . t ,._ 

'. Seim; men .. J em'irdi7', kemir tegi_J nen c'ana sijfijtsij 1men .;,,Birik
f?: en qujmasbnb'4 -tam,cbJ b-cO}bn pa j~a BQ!a ,Bastajd·b; s0nh·men qa
fa r ruvda men. fJyvs aJ!aSbnd~. da reak:;ija ~yrip, . su}bq clak pajsa 
Bola'r!.b. Sbftb 'clak pen/ qaptalriJ,an ,.sujhq coj~n ta'rrichs.h~ tamen 

-X .. aOJ.bp gOFililbJJ. ·t y Bin e 
· . " ¢hjrialad'b. Budan sir.te

.. sirte eki s_u}oq qasatlaP 
:.g~jda Bcil ~db.~ 'Temengi 
qa~att .. co'j~n ~a, 7ystin
gisL"odan _ ~ertflrek dak 

- " qaBaht E>omnanhll te-
- mengi ·Belegin1n,_tempe-

~· ~ ratuvrasi.. 1700-'-- 1800°-
. ~ --:-. . 't~ ---~!- _i_,_ .+ k t d" .. ?-- A t I 

~ :;·~~~-~~:=i~~~ e c;~ ~ 1. . · -.: 
_ ; · ,_ - • _ • - • · > ,. • ·Cogm men· cla.ktb Che 

.90-sygrt t. , cJa b::ka arnaloian ·cemic. . _ · ni'aruv y· cin-' p.ectin,· · Wof-
-.. ~ - , ""l. ' _, .. &' 

· · : _ · - ' . . -... · , · - · 'nhn'tla· eki tesik solaelb 
: (8:7-sygret). Munhn c;o01aroib· cla~ _ycin; femengisi cojhnqa arnal-· 
1-qan (8'9-sygret:); Bul tesiKt.er. otqa ·Berik saz kesekterf men t:COJbil• 
f'd.atbp ·qaj-i;ladh; aqh~<JJ.51n vaq~tta albp' qoj ~lado~ - · ·. ~ . 
t ' . '~ '"" - 't' . ... - t ' •· . '(' , · Cojbndh, ne· · tete·s.inen qu-J ma saraJimdaqb qal'bpqa· . ~iBered i ; 
: m~·nda cojhn ~. qa:l~pqa qui,bl~p~ . "qac.an S\lV':BOJ.anca" so'nd:;i. rioladi.' 

· ' (87:sygrettegidej); ne~es~ icki c;~Olb 9tqa · Beri lt, c;hluv etkizaejtilll 
. materijal· men: qaRta:lO]an , . cemicke" .ci13eredi. (87-syrette 1:emeJJ.neJ.i 

., ·rs©l c;a-qta kapir.di·n. asthI].dflOib). · · ·- . · · - -. · 
Cemick~ _9UjI?l~~n · s'U j_bq, · .cojh.Jidb , r'els ·ye~ s~fGJ.hi-bp ., ap.ar~p 

-· qalhpq~ qujatlb. 8Jtpes~, .gem;tbp temir, ne . Bplat Cb013Ht..V yorn 
Bolat Balqhtathn 5exqa ·c;iBer~·ledL .. 

• ' ..,:, ' ~ l'- _, 

" '- C:laMardb. · do.mq_a · p·ecten . clakka arna~ qa.!1 ·eemicke aqozbp 
• ~fBeredi (90-sygrnt); SOhan, S.On SOf C~11Ji £ pen yj.etin onm~a 
.. aparbfad_b. 8ndiristen cbq~thn · Basqp._ zattar s~qpldb claktar ·9B, 
pa·jdaqa c;aratblac;l_b, Cla!_dardb <;qloia tesevge , u:;aq tas ·eseBin·de 
pajdala·nadh, temir <;ol te§.e1]1.ine, ijzves pen q,osh.P

1 
kirpic . semelit 

~asayqa c;umsalaqh. ' G;;Ja!Hbn kej ·Bi r s0rttarhn, arzan. Colli?' ~seBi.nde 
qoldanuv01a Boladb. ~- ·. 
98 .-. 



PbSbQ_TAVOlA ARNALOlAN SURAVLAR -

1. Rej sir iattardbn ezlnen ez-1 tutan&p ket;yvl nellkten? 
2. Zattard&n B&qs,bp ciryvlnen qandaj xljm,ija"lb . protseste r sol-ad&? Bui proi-

sester qalaj pajdalan&lad&? · 
3. Metaldard&n tatianuv& men kyresyvdln keregl ne? -
4. Tot&oiuv-totbqs&zdanuv protsesl degen ne? Mbsaldar keltirlnlz 
5. Totbqt1>r0JbC degen ne? Tothqs&zdandbrCJ!bC degen ne? -

:6. M&na reaksljada qajs&s& toti:.qt&rOJ.i>C, qajshsh tot&q's&zdandhrOJ.hC soladb: 

3Fe + 4H20 _: Fe30, + 4H.2? . 

7. Samarod roetaldar degen ne'? 
8. Ken dep neril ajtarmz'? . - / 

_ 9. K.ennen meta1dardb aji>ruvdbn neglzgl ;:idisterln atanbzdar. 
JO, Metallurgijada gandaj tothqsbzdandbTQlbCtar qoldan&ladb? 
11. Flyvstln metallurgljada.oJI~ · inan&zb qan.daj? Mbsaldar keltirinJz. 
12 • . Temlrdlu negjzgl kender~ , atanhzdar i;:a'na olardb qurajt&n mljnerald1>1l 

formuvlalarnn keltlfiu.lzder. · 
· 13. Domna pecterlnde qandaj •protse~ter Bli>ladb? 

14, Ciak degen ne? ~. , 

2'· TOTQQTAR. 1'jEGIZDER. QbC_QbLDAR. TUZDAR 
, • I -

_, __ Biz, .ot_ Jeginin .. c; ~r ~·ystind~ . e.~l · kep. __ taraOian element ekeajn 
Bilemiz. Ot tegi ava ieind~ Bos ·tyrde <kezesedi; pl avanh-&, kamir 
qheq:i>l gazbnhn, suvo~n ':c;ana tyrJ.i c;arati:>l'bS tptbqtafh!lbQ .s,0stav1ma 
~anada c:;er qbfihshnhn. qurandb qos~lbstar:bna .da. kiredt. , 

Ee Bir el~ment pen qos_hlbs BermejUn ijnertti gazdardan · Basqa, 
Barlbq elementt~fdih toti:qitarbn _g.oldan . c;a~?Vot.a !3oladb.· _ 
. ., 1 ... T othqtar ~ana tOthqtardbJJ gijcfrattarb. Biz,, totnqtardhn, 
zit avada c;ana ot teginde · c;anqan.da, :Bajav tQthqqanda,, tothguv::E" 
tot~qsbzdanuv ~protsesinde, . c;alpb tyrde ajtqanda, totbOJUV redksija- . 
sbndp pajda Bolathnbn .. Bilemiz. 1~ • ,- . 

Totbq Bulardan Basqa, c;anama \:Ol men \9e, - m:bsalb e~initJ., 
sostavhnda ot tegi ~ar ZC!ttar lyr:}1 r.~aksijaqa ~atbsq:an va(:]!btta da 
pajda BOladb; illb ~alb iivesntiktin. Ca<'.:Oa ajbrblU.Vbna·.µ . eki totllq 
paj9a Boladb: kalt.sij tethqh. CaO-ertelgen ijzves !;ana kemirdin, 
qos · totbOjb CQ2-k!=)inir qheqhl gaz:6; k<iJmir niI?s tuz~nb:Q .ajbrluvb,..- · 
n-an ye tQthq ,e!>OJ.adi>. M~s tolbCJ19 CuO, ' kamir tofbOJl>-kemir 
qbeqbl gazh COi ~ana suv teginH1 to~hOJb H20-suyr. · 
_ . J<ej Bir elemenfterdl:Q· tOtbqtarb <;anama (01 men gana albntfYb 
myn:ikrn· .. Jv}.hsalb·~ altbn, kyl!lis, · pla~ijna av~ icind-e kyn,girftenip 
totbqpaq tygfl~ · ot tegi men en ~ooi.arh tem.peratnvrada eta ..-. reak-

, sijalaspa.jdI:;. Biraq, 'olq_rdhn tothq tarb Be.lgili. M1;>salb; kyntis "totl>OJ'b 
'Ag20 kemir Kymis tuzhnhn aj.r~luvbnan pajd~ BoJ.ad1>: 

, ,. Ag2COa = Ag20 + CG2. 
· TotEqtardbtf q~·sij.etter.i . men. ~aqsb tan:J>su:y yein -ot teginin, qa; 

srjett.eri men tani.sqandaotbmhzdaj ot teginde ~fosfor, kemir ,a.na' 
· · ~ykirt sekHdi metal ~ emesterdi, ka1Udi, kaftsil, magn'i[ se~iJc:U me-

taldardb :~andbrbp keryvim1z kerek. . · 
Kem1r ot ~eginde avadaqI>dan tilde qajcia kyeti :o... B~raq, ~a)hDShZ -

.. - kyj\.ep . i;ati,atl:i.. ·Budan kemir qhcqhl gaz:B C02 . pajqa .Boladb: 
'/ - • . ... _ + j· . . - .. , c+ 02 = c.02. 



Kykirt acbq .kek c;albn men c;apbp, accI; ijisti · kykiftti gaz ty
zejdi: 
._ , s+o2.=S02. r 

- • ,1 1 . '.. ~ • 

Fosfor kez caqblalb_n aq <;alhn men c;qnJ?p, a:q tytin tyzip, 
sek totbq fosfor angijdrij.din ·p 2Q5• Beredi: · . 

ke-

4P + 592 = 2P205-. • 
··-

.Kaltsij q6zOJ.blt, .tys ti ac-bq c;al'bn men <;an·adb da,. aq, tysti ke-
sek produkt-kaltsij totbOlb· Cao pajda Bol'a'db: . _ -, · 

· "" · 2ca+02=2Ca0. - _ : · 

I<°altsij t~tbOt~~ bri, ljzv~St~~kti CaC<'.>3 ~rrfe~en~de paJd~ · BOHi.th::' 
-9,bll Bllf·bp. Bajqa.qamhz. Onh ertegen ijzyes · dejdi. . · 

Ava · icinde kez caqbltathn a_q c;alhn i;nen c;anathn TJL~agnij ot 
t~i . icinde onai;i da achg c;anhp, magni~ totbCJlhnhn aq untaqb 
ertegen rti~gnezija ·pajd£l Boladh_.. _ · · · 

2Mg-4 .02 .= ·2!y1g0. : 



NatFij tpthqh Na20- sfiv men q·oshlbp kyjdirgic natr dep atala
thn silti NaOH -Beredi. 

Na~O + H20 = Na202H2':_ .2NaOH. 
Kaltsij totho(b Cao silti ca·o 2w2· nemese Ca .(OH)2 Beredj . .. 
Bul sendiriigen nemese kyjdirgic_ ijzves .ctep ataladb: ' 

CaO + H20-= Ca(~H)2. 

Magnij tothOJ.b MgO suv m~n qoshlbp az erijtin gijdrat Mg(OH)2_ 
aeredi~ --"' . ,. 

. IVigO -h- H20,== Mg(OH)2 . .. 
- "-

·BasqaJarb seklldi Mg(QH)z nhf\ da siltilik qasi jeti Bola db. 
.. Tothq-rar men · suv4hn arekett~ny.vinen ery.v ~olmajdb, onda 
· ~ijinij a lhq qosblbs -!eJ1$sijas_b Bbladi>, .onb m·hna rta<;rijBe · arqI>lh 
fst_ep keryyge Boladb. ~ :c- • • 

~II Tarrijse. 
0

8r-telg~n :kickene-ijzve.sfi. c-~Q .farfor nelhese Cbllb 
taBaqcr10ja ·salbp, -y·snne.. azda?, . :iuv -gujhndaf;· :qacan suvdhl\ ·.siQyvi 

--toqta lop '.nea suy qujd"vdb 10.qtafp~v - ~efek. Bi_i ·az vaqbttan Ri;_jin 
B'b<;bldap qnjnap, ~~luv·. CbO!b.p -fijzvestin. ystinfn keterilip, _Bµv 
chqadh), ijzves unt(!qtalbp reaksijanhn Belgisi ~ajqf}ladb. Iii ' 

•' ' .. ·, :.....,..,. .:. 't - . \ __ ,. 

\:bl·uv . ~h.q-u:v x.ij n].ij ll_1_p_q reaJfaljan~n, _ajrhqea· Jt€lgisi. 
Egerde. -,SUWb Bar; sta-k:anoia Bir qasbq . fosfor angijdrij'din -P205 

tastap 9iBersek~ ·Bh<;nldap --~hl'uv cooiuv· - me1r l,'lirge . quvaHb ty:rde 
xijmijalbQ reaksija ,. I.lOl2.dh. _ . · . · -

2: -i:_otbqtardb'IJ- Jor.muvtalarb. Y:alentti!c. Totb'gtar<lhn · analij'zi 
· o'lafdh.n sostf v,ianm•hf\. ar. 1yrli ek~niq , kersetedi_; Wh?alh li,2Q, .N<faP, 

Ca,O, Mg<9, ':A.1 20 3 (alyyri::ti'jhij'din '1totbql>), Ct20a (xromni:.ri, ~tQ.fbcib), 
S02, . C02, P2Q1;, N205 (az0ttkn 'toihq-b) c;ana 13asqalarb. · ". 

8r· ly'rli r:sos1av\h . tQj·bqtardhn pajda Boluvh atomdarclbll kep 
qasij,et1ennin ajrpqca: ~~lqrt J3Ir .si,j'patbna\'._valenttigine Bajfanhst_b; 
valenttJ.k -degern miz- tvrfi atomdcirdb_rf' B,asqa !elementterdin/ -at.onp 
dcy-._b J1Jen _qosblbs9n'tfa .:.'9_lg.r.db"' ~e~l[tilf, ~anbn · o;_ana. ·u$tap ,tura. 

.. afatb1J.'"d1Jq ;qasife~i B..o 'f}1-db. . r! .) . , '. . .. , • · . . . · ;-·. :. : , . 
· KeJ P.ir dementter 'Bar; olafdbl\ eir a~omb. qQ.sI>l~staq~; _Basg(} 

' ~Jementlin eir-, ato.nioria(J. art~!JJbn :usta:t:>· tura ~lmajd_b .. B,ular sjr 
. it:Jal'e1 ttf elem-ent1ef.-. 5iiv tegi ..r tJ· .... ~etalCfar~a.n 'Iia.~i:ij +,ya, . KaliJ ~' 
metal eipt sfert· xlor. CI (~uv teg1 ·c;an!l m~talda_r_ men ~qosbJ;o~taJb.~
da~ <;~·n~~i Bir-. _ne'~~.,,,Ba~qa,~eleme~t~e;_:; . B;i,r ;a!~ntt~ elerne11~ter.g11}t: qa-
f.a-rhna ·kHed1: , ~- . . · .. · _., _.._ ~, · . . ,., . 

Olar ez ara IDbil§ldaj qoshlhstar . Beredi;_ ': . ' .,_- . . . 

. .: ,NaH, :.KIP!, NaCl, HCI· ~an~ oshl~{ sbjaqtb1ar: . - -
_ Q0sb}Bsta eki. :valetJtU '.efetneQtte11diJi, atonid~Th .B~f vaJentti eJ_e- . 

menftin, eki atQ".Pb'!-. ,·~stafdb/ !E·ki. ·valen.tti _ ele_m~ojte~ge ,9t,, tegi 
O <ia:qa ~ metald'a r-9,an~ ,Iraltsi.j $ ea, magn1~ Mg- _m~sal . ~pla: alad·&, 
'(;}Jar -Bir :valentti elem.entter men 'mhnadaJ. qosblJtstar Bered1: .· 

'V. _ ~ -- • • - • ~ .. ;!, , .. 

"' · Ott~- (nemese- H;O),,·GC:l2, .~aH-2, IVJgf-!2, :§:~Cl2,;_ M~ela; '"· 
. ¢ana "sol s:o}aqt!_ilar. " '-.·· • -·1"' : 

. 1·b1 



- Ye v alentti elementterdin; atomdarb' QOSblhs icinde Bir valentti 
el~men-tterqin: ye q,tomb'it ustajtlb. Ye valentti elementterge _· alyv-,
mi~nij i\I nie.1 xrom, Cr metaldarb, metal emester-den azot mhsal 
0-0fa afad:i,. Olar sir valentti elementter men mhnadaj- qoshlbstati 
neredi: - ' , . - "" " < 

AJC13, CrCls, NH3, NNaa. c;ana -taCJtb. sonda·jlar. _ 

. . Teet v.aleIJtti elernentterge mhna temendegidej qosblhs Heretin 
kemir tegI C meR §ijli;j tsij Si mhsai BOia alapb. ' /" 

. - - _ Cll.4, SiH4 C'Ct1 SiGl.£ c;ana t. t. - -
' ~ ' ~ I_:., - I ,j ' 

,Bementterdtq .ses, ,alti., ·~c;el:i <;ana segiz valentti1efi de ·Bo'lads; 
Biraq~ olar01a. siz, sul af?tja toqtalm,ajmhz~ . , _ -
- Bir _ yalentU elernentter men·· qosblll,s,tarn .arqblb " ~a)3hlqan, ·. ele

mentter.di.n vadenttikteri Basqa elementter -men '. q©shlOJ.ailda ~ da 
saqtaJad·b. -' ~ , - , - • . " . _ ._ 

Vaienttfkt~i slr'aej elementter ezdi\ ezi .sir-_silr · atomb '.in.en qo~ 
shlad:b. Anhq soruvb. ycin, siz, eJeni'e'l}t.tefdiQ walenttikterin temen
gi mhsalda'raa e~~flinr. xijmJ..jalhq selgilerini~ ystinen: rijm _-sijfn .. 
me-11 tari,_sa1ajmh~f ' · '· "'· · ' · 

, J I I '; ~ I, n · If - II Il Ill m, w 1'V,' ·_ ~ -
~Na:H, ,_,AO, _CaO, MgO, AlN/ ~iCA~a11a< t. -~: . -J' ' 

t ~- l, ;_.·~~-· - •• '"1; . . '1 ·/. ·":_ ... - ""' ••• • -

- Egerd'e q,os1>lath11f.:;Jd "e'lem_erit.'tigVvatenttikte~! -cir 1tyrlf'-Bo~a,_ ez1 

a{a; Bajlap.bsatbl! atom©.aridb)l. sanh da cir tyrli:.' .solqdb. Biraq, Bili 

vaient ti el~menttiq B-arh~q atom9,ar9n~n. v·alentteri'nrnJ ,c;aJpb sanb, 
·· ekinci- efo:menttiu, -B.arlnq _atomdar:BllbJJ.. c;alph :valentterlaiQ s_anbna 

.t~/sdladt..' - -- 1 - - ,. 
'1.\11.bsahb:· · · 

·t 
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Elementterdin, vatentti'3,teri reaksijanhn, saqdaj.hna qarap ta 
e~gerip othrµvh mymkin. Mbsalb mhstb a:va idnde 500°~600° tern- . 
peratu.vraqa cejin qhztlhrs.a, qara- tys ti mbs totbOJb CuO pa.jda BO- ./ 
Jadb. Egerde· .. mbstb 800° ashfa qhzdhrsaq~ qhzbl tysti mbstb~ cala I 
i otbOJb Cu20. pajda .Boladb. · 

Endi, Biz,. ilger.ide valenttigi ezgerip, ·avbsbp otbralbn Bir qatar 
elementter men kezd·esemiz. Bular kesinese metal emesterden 
noladb. · 

Met(ll emesterdi~ icinen ekevini~ qana turaqtb valenttigi Bar. 
· ., 1 . · II .!. 

Bui Bir_ valentti suv itegi Ii men eki valentti ot tegi 0. , .;.. 
S0ndhq tan, Biz, Bui arada lJ}etal emesterdin, valenttikterin kel- . 

tirmejmiz. Biz, otardhn, qQsblhstarbn tekse.rip, sol qoshlhstardbU. -
sostavhna qarap, · olardhn, valenttikterin taBamhz. ~ 

Metald·arqa kelsek, Bulardbil, kepdliginio, valenttikteri turaqth, 
~ana olar keBin·ese ' eki valenttiler Boladb. ·Sondhqlan, kMimgi 1 

metaldardhn, mao,hzdblarb_na toqtasaq, olard·hn, valentterin este qal-
dbruv qhJbn emes. ~. , · 

- Bit valentti metalda-r7ka·lij, K, .n~trij Na, kymis Ag. 
Ye valentti mefaJdar+-alyvmijnrj AJ, i;ana· xrom Cr. 

. - ~ . I . 11 II 1U 

· Avbspalb valentt.Uer: mhs-Cu i;ana Cu, tei:nir Fe <;ana Ee va-
3.entti Boladr;,. · -

" Basqa· qal01an m~fa.ldardhl]. <:izirg~ ezimizge kezdesip otbfathn-
Q.arbnhn, sari de · eki valenttiler.1 , 

Formuvla qurasthrqanda 4eltirilgep.102-Bettegi taBlijtsa11h umht
paj eske q.aldbfbp, ··_qilndaj_metaJ tOthqtarbJlb11, BOJsada· formuvJa-
la[bil q uruvQ]a Bolad'b. _ , · . · 

Mbsalb ~ram ·tqthO{hnhn, formuvlashn quruv ycin, xromqhn, Bel
:gisin . <;a~'!-IDBZ: Cr. XromnhO, yr;. vaientti ekenin esimizge . tysirip, 

' . . Ill 

xrom B.elgisini1). ysfinen rijrh sijfrh men ye qojambz: Cr; .Qatar c;a: 
nhnan'""ot t~ginin, Belgisfn. i;azbp, ystinen. rijm· sijfrh men. eki qoja-, 

, IIIII . . - · · •. · 
mb'z CrO. :Bu! tyrinde 'feirmuvla d'Ufbs '.~mes. Nege -desen,iz :/(ram-. 
Ubl\ Bir -atbmbilbU ye valentine .Ot teginio, Bir ·atomhnbO, ek:i Valenti ' 
tuvra kelgen. Qlaj- -Bolsa, .totbqthn, q,urblb~bna xrpm ·men ot tegi
,niA Bir nece atomdarh "kiredi. . Atomda~dho, sanh ·sblaj Bpluvh ke
rek: -Xf.OrllnhN, atom ' sanhn vaJ~nttiginei. keBejt~e; Ot teginin, -atom 
-sanb men va'lerttinin, kesejHnd·isirte· ten, Boluvh kerek. Buqan eki 
.atom _xrom, ye ~ atom -'dt 'tegin _alsa oiana d,_urbs Ifoletin'digin :aily.v 
,qhjhn emes .. _Xrof!Jnhn ekLato!P-~Ilhn, <;alpI> valentterinin, _sanb. da 
6 Bola:dn <;ana ·ot teginio, 'ye atomhnhn, ·c.a!pb valen'tfe~inin._ sanb da 
'6 B'©.lad~: Olaj Bcjl-91anaa ~FO!Jl ,tothqht.p~_n, .. formuvlasb .Cr203. ,, 

~Valenttigi turaqtb metaldard1m, tothqt~rb • tQtbq · d~p ai:ajdh. 
:/f.vbspalb va'Jenfti metaldatdho, <;6qarqh totbOJ.hnda '(aul totBqta 

· metc1.Idi,p, vaJ~nttinin, ·en i;0qar0Jhsh) totbq, dep '!.tajdb. Al, · e_ndi~ 
· t emeitdegl 'tothqtar:bn c'ala totbq dejdi. " · · · ·, 

II II . ,. I I f . 
~ MBsalb CuO~mbstbn,· tothO{h s;ana Cu20 nTbsb;n, · ~al.a ·totbql:l 

selado. · · 



·111 ii II ·II 

_Fe20~ temirdin t0thOJ.h, FeO' -temirdin cala tothOJ.h eoladb. 

<;attbOjU'U. ~veil metaldarc)bn, valenttlkterin esterin,iz'ge ~atqa tysiryvge 
thrbSbIJ,bZ rla, mhna temende tlzllgen metald;i rdbr:t tot60[bn.bn. formuvlalarbn qur.s-
Il.bZd(l.r. A~tbnan os1; Bette gi taslljtsaoia qarap azln,lzd! tekser!n,iz. __ 

·· B!lmeJtln metaldary,n,bZdbn, Belgis!n kitaptbn, ajaOJ.hndaOJ.b taBllj tsadan taea-
sbzdar. . · 

. t:lveli metaldardbn, .Belgl~lnln J;stlne valenttik Belgilerin qojbn,bzdar. Sonan 
keJin i;attbOJ.uVdb ,Basy,nan qajta elfinci ret valenttikterln BelgUemej aq-· orbndap 

. CbOJUV kerek. " - ' -

Q'·a tt b OJ. uN OJ. a 

Natrlj . 
Qor.01assn 
Mbrbc_~ 
Xrom . 
Kymls -
Kaltslj , · 

a ,rnal0Jan metald.a·rdb.q ti ~fml:-

K:alij 
Alyvinjjnlf 
Temir (tot6q) 
QalaJb 
Mbs (cala totb'Q) ' 
Temir ( cal'a totbq) 

Magnij 1 
Mbs (totbq) 

-Kadmii 
NijRkel 
Strontsij 

3. Negizder: Q15shfhstardT>n .eel_ek !3!·r_ <;igi,' metaldar \~Oth<JtbUhtl 
gijdrattai::bn negi:zder dep ataladb.: '."-

K~j Jiir natrij s~ekildt nrn£a19ardh.n tothqtarp suv men ez_9eri 
~ aq qosh.!hsadb. Bulardh.ll negizderi suvqa erimtal ke'ledi. Bul negiz-

dercU. silt.ile.r . dep ataj·db·. - · ~: . · .. ·. , · 
Negizderdiu keBi: su·vqa er.il'nejdi-_ i;ana ol metalda-rdhn 

t&n? .ezder~ suv m~n _rea.ksij ?l~shp .n_eRiZ i;iel:mejdi.; J ~ • • • 

Bejgili sili(ler_ kep ·-emes._, :ola'rO:bn· en man;bzdblarb: 

.' N~trlj totbOJbilb!J. Na20 gljdrat .. . kyjdtrglc· natr NaOH • ·· " 
' Kaljj ,,· K20 . .. ,; kallj KGH _ ' 
, . 1'-i l_t?ij 90· · .- _ .. . ~ kaltsij €a(0Hh f 

Barij ·BaO • . • . .· Barljc Ba(<?Hh 



' 
arashnda uvqalap qar.a.nhzaar (sillini t.hrnacf ara ~hna· 11i0erip almav-
qa thfh'>l:>tJ.bzdar), .<;alm'a ·<;an qolh~hzdh <;aqshlap <;Uvbp tastanhz:.. 
dar. Savsaqtarhnnhn 1:Jirinen-siri1ni11 tajqanav1;> to_qtalqanca qolda
rhnhzdg_ <;uva sermesenizder tedlerinai djhp ketetli. 

01 ertindilerin,izdi _ Iakmus erfindisine q~1jsa~hzdar, Iakmus ke ::. 
gei;edi. m ' , , - · · - _ 

. ... ... ~ 

• 2-tapr.i}iJe. Sendirilgen -ijzvesti ~a(OH)r (kyjdirgic) SU\7. men. 
aralastbJbp cajqanhzdar. ljzves suvda·_ az erijdi. -~ujhqthn , Bi·r azhn _ 
syzip, ,syzindini Takmus .Pen sajqanbJ:d1u. Lakmus k'egeredi. Erti11-
diden I!ir I sm3-dej " albp, Bit -stakan suvoia qujbp, d;:imin keri -
nizder IB • , •. ,, , : ~ - - • , . • 

t ' i• ..... 

' 
· Serrdirilgen rfzvJ~_sti qum xnen/ s'uv men · aralasthfhp, yjdin qa-

Bhfqalarh~ s:blavqa qoldanadb . ..,.- - . _... - : 
-~aD,a - ajthlbp etkendej negizderdin, -kepcillgi suvqa, erimejdi; 

sondhqtan, olar <;anafua ..:<;c;>I men q an_a albnadh. Bul_artdhn sostavb. 
tijisti toh;q pen suv tetennen qosblbp ' pajda aolqanqaqbdaj sola
db. -Mbsa'lb, .mbs .'' gijdr_atbnlin, totbO[·bnhn-sosta'llb Cu02H2 -nemese 
Cu(OHh j<J ? CqO ~J;I20, mhrhc to tb_qonhn ·gijdrathnJ;>n sostavI> 

·zn(OH)2 nem;ese Zg,O + H20,__J!:lyvmijnij tothOJ.hllbQ gijtlrathnil\i 
AI02l'f3 ja Al{OH)a munda _mhnadaj re.aksija soloian s·ekildi ·soladh. 

' • _,..,.. # :';(:' .... ' 

- Al2 03 -f. ·3H?O· =A-l~06Hs ''2At(GH)3 c;ana . sol ~hjaqthfar .. 
- ' - ~ •-. ' , ' .• • °1'. • ,,. f I ,.- ~ -

. Egerde 'Bir, ~k~. -yc.-V5J. lerffti metaldardhtJ. tothqtarhhht\ gijdr.ath
n·h'q f0x:muvlala/h~ .salqast.5r-hp qai:'asaq., ;:ir ' air. tglhq -gijdratthn-

- . i. I · 1
1
1 . I I I 

KOH; •Ca(G.N)2, Al(QI=l}a 



.i bn H2C03, kykirtti qbcqblb H2S03 c;ana fosfor qhcqhlhn jaqnij 
metafosfo(, QhCqblbn HP03 aldbq. 

Osb sekildi tijisti tothqtardh suv men reaksijalasthfuv t\~sili 
-men mhsalb kykirt Ql>CQblbn HdS04 taQlb sasqa qhcqhldardi:. al.uv
{)j_a BOladb. Bul QhCQblo1a kykirttin kykirtti gazdan sasqa Bir . tohs-

v1 II . 

•OJ.h-kykirt angijdrijdi S03 tuvra keledi: 

SO a+ H20 = H2SO~. 
~ . . 

Zavodta kyki rt QhCQhlh osh t;:isil men alhnadh. -:. Biraq, QhCqbl 
;aluvdhn t;:isili c;alCJtbZ s ul "oian'a em es, tao1h da sa.sqa tyrli reaksija
.lar men de QhCQbl endiryvge soladb. . · · , 

.Qhcqbldaro1a tuvr"l. keletin tc;i t.bqtarqb, c;alpb aj tqanda· qbcqbl· 
da·rdb~ angijdrijdi (angijdrijd -,,suvsbz" dege·n sez) dep ataladb. 

En. ' Baslb QbCQbldardbn, c;an8.' olardhn angijdnjdLerinin. formu:vla-
larbn salbsts rajbq:.._ • · 

Kykir t 
Kyklrttl 
Kern Ir· 
Azot 
.Metafosfor 

~ngiid~ijdte~ .: 

Kykirt S03 
Kyk i ~J t i 502 

'" Kem fr. 1CQ2 
-Azot N20 5 
Fosfor . P20 5 · 

I 
· ... --~ 

Olardbn, daOJbdblb 
attdn~ 

<;:oq 
, Kykirttl gaz. 

K emir q1,cqbl gaz&· 
\:Pq 

, -.<;oq 

I<elec~k ycin eu( · qbCqblar..db~ fonnuuvlal~rh~ -.este qald_pruv 
d urbs- soladb: Arigijdrijdterdbn f9rmuvl ala.rbna·n . este qii ldbrJ!1. v,4.hn 
k eregi c;oq,- sesesi olardb q~cqhl formu:vlashnap. s'4vdb ojcf;l -cb91arbp 

,.tastap tasuvqa'. soladb, mhsalb: · ~ 
. I 

H2S04 ....,..:H20=SOa 
~ .f r ' . . 

Egerde metal<;Jardbn ~c i nd·e ·suv teginin aloinb c;alq&z . BOlsa, 
·suvdb a1lbp ~asfav. ycin, QbCQbldbn eki molekulbn ;aJuv: '-kerek; mh-
-salb"'"'melafosfor, qhcq6lbn?g angljddjdin si>laj tal3~mhz: · -

. 2HPOs .:__ H20 ....:..... l~20s . · . 'l 
.... • "' - 1, ~ 

- :Angijdrjjdlertl i.n kej Bireyleri ·suv ·molekul?nbn' ~ir neceyin ezi
n e qoshp ·albp, tyrli qhcqhldar · 1yzedi. M.bsalb f0sfor a.ngijdrijd 
P20 5 metafosfor QbCQhlbna·n HP03 Basqa ortofosfor qJ>cqhlbn da 

· H3PO~ tyzedi. Olz ~uvdbQ ye: mqlekiilh. me_n tjosblPJ.an fosfo11 angid· 
.. . · .ri jdine tuvra k,eleiii. .- . . 

P205 + 3H20-= HsP;Os = 2H3PO~ 
·~ -... . . ._ 

·Is c;yzinde1 BUI qbCQbldb SUV mer{ H'?Oa ' qosbp· qajnatuv 'men 
.-.i:Iadb. · · · · 

!· 



Egerde Bir element Bir nece angijdrijdter tyzejfln BO Isa, .oJardbl\ attar& 
, gosbmca cun3aqtar arqblb sdjkes QbCQbldardikl s~kil:ienlp ajrblad1>. 

Mbsalb: 

K,yk irf angijdrijdi S03 
I<ykirtti angljdrijd S02 · 

Az<?t angljii r ij rl l N20 5 
Azottb angljdrijd N20 3• 

Kykirt QbCQblb H2SO~ 
Kykirtti QbCQbl H2S03 
Azot QbCQblb HN03 . 

Az.ot tb qbc:qbl HN02 
\ 

Barlbq metal eme"sterdin, totbqtarbnb11, gi/drattarb qbcqb_t kla- . 
sbna ~atadb, Biraq Barlhq .qhcqhldar metal emesterdin. tothqtarb'nhn. 
gijdratbna <;at ~db dep keri ajtuv01a BOlmajdb. SeBe13i metal emes
terdin,, totl)q gi.jdralta rb Bo}ma.jthn qhcqhldar tolbp <;athr. Mbsalh; 
't1,1.z qbcqblbnda tI_CI, @ykirt suv tegi -qbcqbldarbnda H?S la~h ·sol 
shjaqth qhcqhldardht:J; Bir talajhnc;l.a ot tegi eolmajdb. Bular ot teksiz 
.qhcqhldar dep . ataladh t). 

'8zfnin scijkes angijdrijdi Bar qi;cqhldardb, at tekti qbcq_bldar 
<lep a jta jdh. _ ·- ' 

Qhcqhld?r xijmijalI;>q qoshlhstardhn. ajrhqca ;sir klashn quras
t r,ra_dh. Suv tegi H · B'arlhq qhcqhldarQbD. ezgermejtin. turaqth Bir 
1nycesi. 'Munan Basqa.di'\ qhcqhldardbrJ. , ~olbp <;atqan <;alphshna Bir-
dej · qasijet1.eri Boladb .. - - . · . , 

· 111 TacirJjBe:-Oqbtu~~blarbnroz kyrii Bur~n dajbndap · qoj01an cir 
·~yrli qoc·qhkl.ar ertindisinen Chilh tajaqca meh pro ijrkalaroia sirfam
c,bdan tambZbp, ystine'° Ottan 13eline idejin SUV ·qujbp ta jqa·nbzdar 
:da, sol ertindinin. Bir ' tamchShllbJJ. dcimin kerin,izder. Dcirrii qhcqhl 
:Bola db. r - -

Qhcghldafdhn. tyrli e~tindileripe lakmusthn. kylgfn ertindisin 
l}uj_sanhzdar lakmus qhiaradb. m --, ' ~ . 

\ . ' . '{. .,.,. 

Qhcqhldar - su.v tekti qoshJbstar, o_ndaqh suv tegi metal m.en 
.a lm?.sa ·aiadb. Q b c-i>.I d ar d I? n, sostaVbtia· lajhq, azdb: kel?ti solsa 
<la 'j:eptegen . q l?.C q._hJ dam i BC).ladb. LakmustB qhCqhll reaksija · 
l ap, lakmustbn,. tysin ·qbzartadb. - ' · · -

· Ajtblqandardan Ba~qa Bar.lhq qhcqhldar.dhn, ajrhqca tuz eer-.etin- · 
,dik qasijetteri ·solatj.b. · , . 
· · Qhcqblclardbh,' ·suv fegtn metal'darqia almastbfUVbnan tuz p'ajda 

. J3 oladb, , 'y . • • , 

. .PhSbQ:fAVDIA ARNALCJIAN: SURAVLAR _, . 

'I'., Qandaj. reak!!ljalardan totbqtar albnadb? Mbsal keltirinizdei.. 
2:i Temennen :ot tegl . men gosblmaj tbn elementterd.Q. totµqtarh qalaj· albna-

~eli. ~ M!lsal kelliriniz.der. ' · . . . " 
c ~ 3. 'Metal totb4tai.,brt{bn,, kepciligi totbqtardbii, qandaj tyrler/ne' <:ataClb? 

1) Angijdrij!ft~rr metal emester totbO!h Bolmaj metal . totbi:Jtbni.Jn quralqari Bir 
.n qbCQh,!dar Har; mbsalb ifI_arganets- QbC_g,blb AMriOt ke (Bui CJ.bCQiildbn margane
tsti .~da!j >tuzb ~Mn04 men tailbssbzdar) Marganets .. ,;i.ngljdrijdi .Mn~07 sdjkes 
keledl. · · 

2HMn04 = H2Mn208 ~ H 20 + Mn20 7 

~ Mn20 7 '~~eta! to!bO[b. 

J0.7 



4. NljKke-1 totbqtarbDbll. formu vlalarb Ni0,Nl20 3 osi:.lardbn, qajsbsbn nijkkeldl 
iolbQ\b dep atavoia Boladb? · 

5. Qhcqhldardbn. ertindlsin neglzderdln. ertlpdlsinen qalaj tanbp ajbruvei 
BO(adb'?· . I 

6. En naslb siltllerdi tlzip, olardbn, formuvlalarhn <;aZbll.bZdar ... 
"l. I\egiz degen ne? 
8. Elementtrn. ·valenttigin qalaj tanuvoia Boladb? 
9. Oijdroksljl. degen ne? 

10. Ot tegl <; ana bt tekslz qhcqhldardhn, B~~tblar.hn ajthO.bZ, ' 
11. Qbcqbldarct hn, c;alpb qasijetin sanap CbQ\bn,dar. · . 
12 Bor qbc_qhlbnbn H3803 formuvlalarbnah, aor anglj drijdinin. formuvlasbn 

xlor qhcqhlnbn. HCIO, formulasbnan xlor angljdrijdinin. formuvlasbn eseptep· 
Cho1arhO.hZdar. · . , · · 

5. Qhcqbldardh1' m·etal'dar01a ar.eketi. Tuzdar. - ·Qhcqhl ~~ 
metal ~rashnda s'elatbh· reaksitla lar men az,da sblsa BUrhnnan ta
nhsphz. Biz, BUI rea~ sija men suv tegin aluV,d~ pa~dafa:qamhz. · 

Ehdi tyrl'i qhCq bldq.rdb, metaldardh albp, BUI· reak~ijanh BUrbn 
~:bdan keri toll:lq · lekseremiz. · 

• Ta~rijBeler. Tuz ·qbcqbl~nbn,, ky'ktrt qbcqblbnb'4 t;ana' metafosfo 
. qbcqblbnbi1, -c;uvas_bthlqa n _erNndrierin selek - selek prostjrk~OJ a 

c;ekelep q ujbp, metpldbO. Bir~vinen -~~dap . saJbO.pZdar_. Mbsal- ycjn 
JiJ.I:>rhc salhnhzCiar,. reaksijapbn. sastal'O}ah_sn · ga:c c'hqbp c;atqannan 
BajQ..a'jshzCiaF. ~anqan tatphZbQ aOJa-c ~ pe·n> ci,qhp <;'3.tqan 'ga.zdatd1> 
shnap.dar; gana .:-ea.ks·ja mezgilincd~ <;blU:1v chqq;:i,nhn, qhcq&ldardbIJ.: 
gajshshnhn. nacar,- qa:jsb"sbnhn. ~aqsh ··reaksijal <!.sqanhf! sajqajshzdar. 
Realfaija qa'j , bsbnda . n_ac.i r salsa, sdn i.s'bn .azdap qBzdbfhl.1QZdar. 

Oqhtuvchni>z. sergen tir 't~rILmet.ildardan mhs.al:6: , a.Iyvmijnij
<;len Al, jeiniraen f'e, magni1den Mg;_ mbstan Cu,' qorOJa~b}lizan R°' 
prosijrkalar.oia ai dap S(l lb!lhZdaj. Sol .prosijrkal&rdbn, .Btirine de 1/,4 rre 
dejin tuz QbCQblhn qujhn,hzdar da, -qaj'sBsl?nda reaksi,jan.bn.' k'yctirek 
~olbp <;at1;anhn BajqatJ.hzdar. Egerde q'hcbl metal men reaksijalas-

. pasa;· azdap qhZdbTI,bZdar. . ·' · ., , 
Kykirt <;afia · metafosfor 1:1:ocqhldari, -men de dtiK ffsbndaj . ttl<;rijse-

isf en,izder:. ~ · , . · . -t .r. :·- - ' • · ~ . • 

. Reaksija ,<;aqs:? c;yrip~ c;atqan prqsijrkanbIJ, Bltin, qacan r,eaksi,ja.
. Bit~ence' tijmej,, Bhla·j alo'p qQja turhJi,bzclaf!._, Sujbq zatth syz1p Bir

eki tarnchshn 'chnhDhO. setine fa mbZI:>p suwal-~:o:n.hzd'a r.; CI:>ni:;da az -
qa·Jdi:.q. qfi ladb; BUl qaldbq ' (IhGqbldo!]. s.1.iv teg1 metalq~ c;i l:masqan:o-· 
nan pajda .solqan tuq;. Al91an qhc<fh1hmhz 'suv men c;u:vasb'tblCJ!an. 
Bolatbnd11;qtan, paj_cla. s0Ici[a~ tuz , suv:aa .. erip _ c;y redi. 11 . : • 



. Metal Qbc9bl men reaRsijalasi>p, q:ocqhl qurhlh,sbndaqb suv tegin 
a:jdap ChOJ.adb. Munan osb metal men-qhcqbld'bIJ. tuzh pajda aoladb . 

Mbsalb: · · 

'7 Zn ' + . H2S04 = ZnS04 +~ H2 
, kyki rt qhtqblb _ ky,L< irt mbrbt _ ~ 

· tU!\ 
.I 

Zn + 2HCI - ZnCI2 + li2 
tuz q&cq&l& xlorlb mbr&c 

tUZh 
~, 

'H2 Zn -f 2HP03 - .Zn(P03)2 + 
metafosfor me lafosfor 

QhCqblb lllbfbC tuzb 

2AL ~+ 6HCI 2AIC,_h ·+ 3H2 
tuz_ 'xl,orl& alyv· 

qhcq&lb 1nijnij .tuzb, 

Fe + 2RCI = · FeGI2· ·+ H2 
1 t:iz xlo rb, tc-

> qhcq&lh ll!ir tuz& , 
.~ 

Mg + ~HCI - MgCI2 +· H2 
· tu z xlorl b :nag· 

·,.,,-q!icq&lb nij tu~b 

~ ~ ~-

.B ul shjiqli~ .i~aksifafar Basqa <;aqda)da . da iiofadb, B~rinde de 
tUz <;ana ~uv ·tegi cbqa,clb. - - ' · _ · ' 

8~ ~jr t.tizdh:µ fon:rq:J.:vlas-En . ___ eki B~ljrrlnen: lf metaldan, <;ana 
2) 9h~qhld~.n. s~:ir Je&"in me~al'ara: -alma,slMqanmm · k.ej·ingi ""qalqa{i 
B~l1mm,en quras~Jhlq~.p. dep q·aravhmI>zqa · Bolatlb.· Munb· qhcqhl 
qald,bOJ.h dep afaJmhz .. Temengi mhsaldarda qh'c,qhl qaldb~b ylken 
.aripter men erekce Belingen:· :i. 

• ~·-~-I;-:" r • ' 

• H.<EI . 

· . ~ KNOa 
_ : .A.zoJ;).rnli! . tuz~.' . 

~CaS0.4 . 
Kykiit kaltsij tuz& 

( ~ r:" ; ~- .-- .--, •. __ - ,· ·~· ..... ' • -._ 

(Qhcq~l quq;l~~hngao(b m·e.taJ men ~lm.asatbn "SUV tegili)n, atom-
<faroi:(bn, . sanh, ' QbCQbl! q·ald·bOJ.b,n t;-q. yat·enttigirt ta01ajhp.dajdh. · 

Az0t q·B'cqpfi:> -'f!N0 3· men. tu.z· QbC(}hlhnhn· HCI.qa\]dbqtarh (N.03) . 

~a~ra 'fGI) Bif . ;y~l'efit,ti. · ~yl{)rf qptqpihnhn H25Q1 qaldbop; · _(S04) 
eki valentti t:' t. ·. , '~ ·· · ' ' - · · · ' ' . I f' - . ·1 ,_. "' . 

: Qahlfi,qfarb yc' ¢·4'na tett. va1entti ·B(>lathn qhcqhl.dar d~ Boladh; 
Bizdin ' olfl.r men qZfrge isimiz· Bolmajdb. •Bir valen'tfi ·qbcqhl qaldOJ.h 
Baf :9h,CQHldJ?. 

1

BJi: ,rfegiizdi; ..,_ek'i -valentti , qaldbCJlh ;ii-:;ir· .cihcq'bJtlb ekl. 
negrzdi "t.s.s: dep-' ata.jdb"; MetailOJ.a. ajMBastalatbn. suv teg.ini.A atomh-
nbn , saµi~:.qhcq1>ldard~n,-peg1ZC!-igin taqajbildaj'd~. _ , , ' 

Ta91b. Bir ajta. l{eterltl{'"masele .Bizderae sostavbna oHegi kirge)i · 
,..Bir ~a1aj .. q bCqbli2iar,\irnr, rutaq :B itl'q bCQ hJd·p.r. 'tlf!,gijdr-ijdterrJ,ifl,.gbj drat~ 
,eotmajtl,b. _Basq~q a.jtql!titla· Bular; totJ',q p~n stJV:dhn, qosblhsB emes: ' 

.. ' " ~ 109 



M undaj qhcqbldardhn mBsalh or-ganiikalbq: '.qbcqbldar dejtinder, 
mhsalb yksis (sirker QbCQblb H4C202 yksistin (sirke) icinde BoladJ>, 
alma QbCQhlb H6C405 almada Boladb, stearijn QbCQblb H36C1802 
(kadimgi stearijn ·camdarbn osbdan c;asajdb) t: t. -

Bul -qhcqhldardbn- taqb Bir ajhrmachlhqh B_ulardbn kepciliginde 
suv teginin atomdarb tygeli men · metaloia avbspajdb, Basqaca ajt
qanda BU]ardbD, negizdigi $UV tegini~ o.t01]ldarbnbJZ .S'anbnan kem 
BOl<J.db. Mbsalb yksi§ ~sirke) c;ana · stearijff QbCQbldarbnda suv .tegi
nin Bir atomh q ana me1alOJ.a, avbsadb,-Bul cfbcqbl_dar BiF negizdi; al, 
alma qhcqhlhn ·' alsaq, onda eki atom avbsad_\>,~sul eki ·negizdi 
qhCQbL . ;- . "1 

Biz, BUI qhcqbldardbn formuvlashn c;az91anda, metaloia avbsa"ala-
tbn atomdarhn · c;aqcanl,n Sh0rthna CbOjbrbp c;azambz: 

.~/ksis (sirke) qhcqhlb ~ H(Pia9 ~02) 
Alma Qbcq ~lb H2(H4C405) 
Steari}n qbcqhlb · H(Ha5C1s02) ~ 

~~ .. ~ 

Metaldard'h"Q .qana- qhc'qhl qaldbCJ!bhbn valenttikterin Bile otii.rhp, 
Ujisti tuzdardhn forrriuvlasbn quru<gpj~n erfies. · 

r Bul formuvlanB quruv ycin ezi.miz,diri, met.al tot,h.qtarb~bn gijdrat 
totbqtarh ,qien gij_draUarbtibFJ. forrnuvlashil g~ruvdaOJh c;osan~ qel· 
danuvhmhz ke1ek." ' - -~- · · , · · · 

. Mhsalh c;,oqari;p~ keltirilgen r.eaksija tendiktet{nd'egi tuzda.rdi.ll 
formuvlalarh BhliJ.f q.ur'hl'Olan. · " . · - '_· · , ·. · · 

II II II I II I 

ZnS04, Zn Cb, -zn(POa)2. 
Egerde ortofosf.or q hCqhlb.llh!l tuzhn ' alsaEJ, onhn ernegi .Bblaj 

liJ.Ufbladb: 
I III 

/ 
II Ill Ill . !Ir 

, KaP04, Caa(P04)2, AIP04 c;ana t. t. 
/ . 

,. • J -< ~ • 

Tuzdardb~ aitaJ:t. · Ot tekt'i qhcq1;>ldatd.h!l . fuzdarbiII?n attan 
sol tuz©ja sajkes qhcqhl' .. atb m·en metal" aJ:b'"na.ri · qurastbrhlaclb. Mb· 
sal•b: kykirf mhrhc tJJZb ·.ZIJ-S04, kemir lrn]tsij t-uzh <t:aCOa,' azQ 

.., ~· n.atrij tuzh NaN03~ !(ejde" mhriadaj · attar -da qoldanbladb: kykif. 
-qhcqhl mhrh<;;, k§3mit qhcTqhl kal_tsij, aiot_ q:bcq•hl -natrij. Biz, kep-ci· 
likke Birdej aV:elgi_ aj tb'lqan attar men ·. pajdalanamhz. . _ 
• Tuz · QhCQblb -HCl; ky~irL suv tekti qh~qhl"- H2S taoib sol Shj.aqh 
su.v tegi men metal' emesterd.en quralqaf\ ·ot teksiz qhCQbldardhll 

'tuzdarhnhn attar!; s1:;n esimi: etjlip alhnqan· met-<;11 emes.ter atf. me11 
metal at<bnan qurast_!> ro!adb. · . 1 . . · 7 · , _ _, 

/, Mbralb: xlorli> natrij · NaCl, ;xlor!h · kalt.sij ·CciGI2,, lCykir~ti mi>· 
' ri:.c ZnS. 1 

-; , , • ' · 
"<; • /- r-- ., I " ---~ . I 

'J ~ . • t;attbOJUb. Mhna t_uzdardbn attarbn b qbnbz,dar. 'Metaldardhn 1attarb . tuv:i·~ J 
tysini1<ti 64-~ettegt taaUjtsadiin, QbC.Qbl,"attarb lOjl-109-aetterdeh g~·ran&zciai. . ' 

feS01 · MgS NaP,03" .A;IG.la 
Na;so,_ . ' MgSQ3 CaS04 --.AI2Sa 
1'.gp . M'gSO~ . BaCqa· Zi:iq~ 

1 
Ca(NOah -AI(N:03)a Ag2SOa HgS~~ 

110 
• -K 



I . 

Tuzdard&.n ken!nla, · OJblmbj a~tarbnan ·i.lasqa esklllktegl attar da saqtalOJa!'!~ 
M&sal&: kuvporostar (CuS04-kykjrt mbs tuzb-mbs kuvporosb, (tothjajbn) ~ana FeSOi
kyklrt temir tuzb-;-tem!r · kuv:porosb (kek <;ar); selijtra (·KNOa-azot !i:allj tuz~};.. 
sod& (Na2C0a-ke.nflr natrlj tuzb); "saqar (I\2C03-kemir kallj tuz&), l;:ipijs (AgN03-

azot kymls tuzb); almas (HgCl2-X:lorlb s&nap); <;ana tuzdardb tapqan Billmpazdar
dbn attar& men ataloiandar& da nar; Bertolet tuz& (KC.103-xlor.l&lav · kalij tuzr>); 
glavBer tuz& 1Na2S04-kykirt natrij tuz&), ilolmasa_ tuzd&n en aloiacq& ti!B&l1Jtan· 
t;erinln, at& men atajd&. Mbsal&, 'cljlij selljtras& (NaN03-azot natrij tuz&); qastjet-

, terlne de aajlanbsqan,' m&salb ace& tuz (MgS04 k"y!Hrt mdgnlj tuZJ>)_ degen sekildl. 
Xljmija ;:idealjetterind·e tuzd&n ycinci tyrll (en ratsijonal. attarbn&n t;_ljl kez

desetlnln cskertip ketyvill!iZ kerek). Bu! attarb cet e)derdegi atbn&a, tyrJ.ne qarap;.. 
11urnloian, onda neglzine q&cq&l men metaldbn lat&nca at& al&nadh, mhsalb: ky-. 
kiri natrij tuzh Na2S04 natr.ij(syvlfat syvlfat Jat&nca kykirt, atsljduvm syifyvrljkuvm
kykirt qhcq&I&, degen sez), az.ot natrij tuzh NaN03-natrlj nijtrat& (atsljtluvm. 
nljtrljkuvm-azot QbCQ&lb) 'dellne·di t. t Temende an&qtama retinde (<;attap alu w
ycln emes) en Bast&· QbCQbldard&n, fuzdar&n&n. os& s&jaqt& attar& keltidledl: 

-' 

, . 

~ :Aiot q&cq~I& jIN03 1dlkl-nljfrattar 
-Azott& Q&.cq&l HN02 nikl.-nljtrijtter 
·Metafosfor g!>cqliolh H..?03 dikl met~fo,;fattar . 

. f{lorlblav-g~~,Qbl_b~ IiCIO nlki-gijpo xloriltter 
Xlorlh q&CQbl.HCJ02 niki-xJcrljtter 
Xlorlav q&cqbL.HC.103 dikl-xlorattar 
Xlor qi.qjhls- HCl04 dlk!~perxlorattar 
Kyk!rt qi,cqhl&·· H2SD4 diki_;_sy_v!fattar 

.\ 

.Kykirttl q&cqbl J-1 2S03 dikl-osyvlfijtter 
Kemlr q&cq&I& I-bC.0 3 dikl,_:__karaonaitar 
Sljlijtsij qhc.q&lh H;si03 dlkl-sljlikattar 

, Xr9fll ' q&cq&lb H2Cr04 diki-xromattar 
OrtofosJor q&cq&lh J-13P04 dlki-fosfattar 

·' 

.. Marg'anetsAq&cqhlb HMn04 dl'kl-""-permanganartar· 
Yvksyvs (si~ke) qhcq&li. H(J-1 3C20 2) dlkl-a.tsetattar; 
Qumbrssga QbCQ&lb I-!(HC02) ~dikl-for_mljattar '"' 
C;:i;el (q~m&Zpb_q) q~cq&I& J-1 2C20 4 diki ·ol<salattar. 
Stearijn qiicq&lh H(H35C180i) niki ~stearattar 
T~z qbcq&lb : HCl dlkl-xlorijdter , · 
Planljk- Q&\:q. H 2F2 v niki-ftorijdtar 

, v ' Bromdb suv ~1egl q&cqhL HBr dlki-Bromljdter 
- }, .Sijnljl q&cqblh ·-HCf'!. dlk!~ts.ijanij .dter . 

~1 Kykiftti J UY ,,teg! ghcq&l H2S ifik·i-sy~vlfijtter: _:· 
:-.. •• • >-.( 

... ::- • ... ii_ . . • • ~ . , 

Tuzdardhn . formuvl_alarhn. at~arp men qurap y1r.en1~ · yl!in, ~:velt 
metaldard~n · ~ari:Lqocqbl - qaldbqtafbilbW·valentteri· BojQiica . reak<>\ 
sijanhn l:en.d"ikterjri·.""t;aZBaj _aq f9rmuvlalarhn1 quruv ~er!=k. , 

.- •. J \ . :':. i.:_ .. - ~' ·. . 

<;a'ttbOJU'D. M&rta ~uzClar_dbn iformuvlalanm qur&n.bzda.r: , 
• ' • ' --- ,. /.. ? ~ • :o:-

i: :Ky~itr ,m&s ·- - .... · " 7.' K:emit kymls Vl: Fosfc?r XCOlfl 

z:-· Azot ""' 8. A+ot earij 14. Xlor lb lllbfhc _ 
3. Ky.kiri temlr ·· -~ 9. Kykirt magnij ~ 15. KyR.irt ·qorqasbn 

..,'4. A:zoU1lyvmijnlj· 10. Kyklrt mbr.bc : 16 Ky.kirttl ~qorn1asi.• 
. 5. l(enifr natfjj 1 r. Kem!r kalt~ij ~ 7; Kykirt xr.om , " · 

·6. K:ykir.t kallj' , 12. Kemlr kallJ 18. Xlorlb xro111., • · / 
Hl 



Ajnt.malb valentli melaldardbn tuzdarbnbtt ·att-~rb sojonca ajhrb
fadb. Ot teg.imiz , Q.hcq bld(!rdbn, tuzdarhnon. sirinen sirin si>n esim-
min. - ~alOjavbn .. . q;:irap ajbfadb. / 

Ill I 

EeCia-xJor ' temi.li. 
il I , 

f3eCI2 - x_I orlh. femir 
Jl I 

· CuCl2 -xlor mhs . ·' ~ 
·1 I 

Cu CI- xlor1h mbs 

to-



.Egerde ·qi:.cqhldar eki · ri~ ,ye -negizdi . Balsa, tuz paj9a Bolqan 
mezgilde onbn molekulb i'dtidegi suv teginin, atomdathllhIJ, Bir azh 
s ir tyr-li metal men, Bir azh Basqa tyrli metal meri almasadh. 

· ' I I II 

Munan qos tuzdar pajda .Boladh.- Mbshlh: ·KNaS04-kykirt kalij 
. I II Ill · , · !Ill I 

natrij qos tuzh NaCaP04 ortofosfor natrij kaltsij qos tuzh, KAI{S04)a 
kykirt k~lij alyvm~jnij qos .tuzh), 'Basqa.ca. g.jtqan.da ..,acuvt~star" 
delinedi. , , · · · :.. 

t;~tfbOJU'D. Mbna te1.ne~degi qos tuzdardbiJ. forniuvlal~rw qur~nhzdar: kemlr 
kalij_ kymls tuzb, ortofosfor natrij ffi!>!bC tuzb, kykirt natrlj xrom tuzh. 

:ruzdardhn, formuvlalarhn quruvds yjrengennen kejin, tuzoar 
tyzilyvdin, reaksijalarhrihn, <ir tyrlerin tekseryvge kiriselik. · 

6. Metal men tu7;,d6q ez ara ~refcettesyvi. Qhcqhl --icindegi 
suv fegin almasthruv. shjaqth,, 1uz icindegi metaldh Basqa. metal 
almasthra aladb. · ' · · 

.1111 J-tacrij8c. cki prb!lijrkaoia Ort.a Belinen keltirip kykirt m!:'s 
tUZbUbU, Basqaca· ajtqgn~a CuS04 totBjajhllilhl~ ertindisin qujbIJ,hzdar. 

PrnBijrkanhQ Birevine ·n'lhrh~thn Bir nece kesegln, ekincisine 
tazarthlqan .~ege m~n .t~mix: unta:qhn ·sal~J1h.zd·ar . (c~ge alatbn 
seBesimiz qaBattalhp Belinip chqqan mhsth · keryv ycin). ProBij.r
kalardh qacan tothjajhnnhn, kek tysi · c;ojblbp Bitken.ce cajqai 
Beri-nizder. '. JI- · - · . · . -

"Ertindilerdi· syzip,.: olardhn, ~tysterine ken,il <;iJ'!erin,der. Mhrhc 
caj.qalqan ertiildi tyssiz. Temir -men cajqalqan ertindi·nin, tysi ·achq 
c;ashl BOlhp chqadh. • 

·,, Ertindi ici·ndegi · tothJajhnnhn kek tysinin, c;ojhlhp ketyvinirt 
seseBi temir · rperl mhrhc tothiajbn' icindegi · ·mbsth ·quvhp chqhp, · 
ky:kirt QbCQhlh tuzaar.hnhn, pajda BOluV'hnan: . · . -: 

• ~ - I 

CuSo~+Zn= ZnS04.+ Gu ,-i 
Cu?~4,+ ~e _..:. ~eS04 +Cu. · 

Mhrhc kuvporosh ZnSO~ tyssiz. Temir kuvporosh FeS04 acbq 
!;asbl tysti Boladb. .Mbs teinirpin ja mhrhctbQ Betterine c;asbsadn· 
~ana sir azh yrpeli ·tyrde ~elin'ip chn1adh. 

,· Bui shjaqth ;almasuv -rea.ksljalarh azot qorqashn tuih men 
mhrbc arasl:,nda, azot kymis tuzb men mhs atasbnda, mhs pen xlor 
shnap HgCI2 arashnda da Boladb. · . '· - · · . ,, 

Esep. Ajtblbp etl~en reaksljalardhn tendlkterln .;azbnhzdar. 
•: .. t ' ..... . ( . ' . . (' . 

• 2:..'ta{:rijse. Yksls · (sirke) qorqashn tuzbm>I\ 0,'1°/0 ertindisinill 
20 kuvB santijmetrin· stakanqa qujhp alhp, onh ystine suv qujhp' 
aralasthradh: · · '·':C'·,· · , - · · - - • ·: · 

. StakannI:in Betine tamhzhq qojhp, 01 tamhzbqqa mI?rhc plastijn7. 
kasbnhn Bir i:iashn ilgekce ,-ilip ilin,izcler. Pta·st ijnRanhn, ucs st.akan·~ 
Ilhll, 6rtashna dejin saiuvh kerek; , ' 
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Bir az vaqbttan kejin mhrhc shfthna qorqashn krijstatdarb tura 
Bastajdb. 01 Bir,-eki saqattat~ ·soQ u.stasqan _B~taqrh · '"satuvrn" 
aqach dep atalathn cOOJbFOfa ~jnaladh '~satuvrn degen qorqashnnhn, 
esk_t ath). · · . · · . · . 

ReaksijanoQ tendigin <taZhQozdar;'. yksis (sirke) qi;cqhl Bfo 
negizdi_ .H(H3C20 3) qhcq~l. • 

. . ' -. ~ . ~ 
Ajmasuv reaksijasb kejde . texnljl<ada H1zdardi;n ertintllslnen . metal ·c1iqaru"V1 

ycin pajdalanadb. Mbsalb_: . qi,msattb metaldardb-:-Shnaµ, , J5ymls · seklldilerdi
kymls Sbnap tuzdarhnan ci.btarOJ.artda .olarab qunsbzdav metaldar men (mbs j aklj 
t~mlr m~n) almastbradb da' si.nap c;ana ' kymls aladb. ' . . '.~ - . 

K:ez kelgen metal, tuzdbn metaH.nhn qanaajbp salsa da quvbp ·CbOJ.a s ermejd!J 
munb eskerte kety:v durbs soladb . . _ . ,,.. -
· _ Metaldar men suv teglnin slrln sirl 'quvsp CbOJ.a alatbn sejlmdikterlne qarap. 
olardb s1>lajca qatarlap tl_zy vge aol adb: ·· .. "' · 

K:, Na,,,,Ca, Mg, Al, Zn, ~r; -Fe, J>&, f:i, .Cu, ·t=Ig, Ag,' .Aw. 
~.: 

~ul qatar. en aktljv_tigl' kycti metaldardan_ sastalbp, 'aktljvtlgj kemirek ~ta1 
d_ar men sltedl. Bui qatardbn metaldarb ezinin aldbnda surbri keletin metaldard1 
quvaliimajdb; rilraq, ~zfnen kejin turoian: metaldard~ quva -al <!db. Suv tegin'e .dejir 
tlir91<1n ·metaldardb quva al.a db. Slli tegin,e . dejlh ,t,riroian ·rp,etaldar qhcqbldait . su 
tegln ajdap CbOJ.a ala db; '!i, end,l; SUV teginln -c\3zlnen kejln· turOJ.an metal,dar -Orn 

./ quva. almaJdb. "-' , ,,_ ·, 

· . '7. Qhcq-btdai dhll ·metaldat totsqta;;~na ~a_s~jtbn ~reket' 
T:u11dat '11\etal ·tQtbqtafh men qhcqi.ldardhn, ez.arn r.e~k:sijalasuv,J,nan 
da alhnuv mymkin. · 

.. ; -



c;ana metal totbCJlhDhA· formuvlalarhn c;azuv kerek, metal to!hO{b
nhr( .formuvlashn qurarda metaldhn, .c;ana ot teginirt valeilttigin 
esk e -tysiryv kerek. · . -- . · . --

2. Ten,diktin, - sol c;aqhndaqh .. elementterdin atomdarhnhn sanh 
CbOjatbn zattardb~ qurbl!=>Sblla ·c;etet c;etpe~i men sana~paJ aq, me~ 
t~ldhn, c;ana q,hcqhl qaldhO{hllhij valenttenn .Biletinderiniz Ben paj
iialamp, cq91atbn .z;atfordb~-tuzdhn,, suvdhn, form-uvlalarhn · durhs 
<}azuv kerek_,: · . . · ;;- , . · . 

Egerde ,kerek .Bolsa, sonan kejin aq. koefijtsijeatterin: t~n.E:si}-
ryvge ~iri'syvge Boladb. I' · .. . ' · • ~ · ·. ~ ·-

r· ~attbotuv. Mbnalardbn arashnd_aCJlb solatbn reakslja ·tendlktarln i;azhnbzdar 
1. Kaltslj totbCJlbil kykirt qhcqblh -men. 2. Natr tolbCJlbn kykirttl qp,C'qhl ·men, 

3. Aly.vmilnij totbQlb~ tuz qhcqhlb men. 4; M(>TbC totbOJbil azot q1?cqblb men! 
5; Xr~m totbOJ.hn kykirt qbcqbl'b .. men. 6 . .Kaitslj to.!bOJ.hn ortofosfor qhcqL I men 
7. Qo~qasbn . totbOJ.hn a~ot qhcqblb men 8'. Mbs totbothn t,uz q i. cqblb m_en. · 9. Sb· 
nap Jotbotbn azot qhCqhh •. m·en. 10. K:alij tot&qhn kemir qhcqhlb men. 11. Xro_m 
1ot1>othn metafosfor ·qbcqblb -men. . !!> · 

'~ Qbcqhl men metal t9fli~D1bn1Ji?; aras1>,nda, so~atbn reaksijalardI. qbcqb'ldan suv 
· tegln tuvrad·an q(f~bp il_b'£lia 'g_1m:a1!8n J11bS. cu· sbfJap fig t;iq~ .sol sbjaqtb tllelal· 

dard'brl. tuzhn aluv01a oiana turmbS a _qoldam;Jadb. · ~ 
- ,J<esillese BUdian y glnqite1C1i, qhjq~dar_d\J, 'keslnd,llerdl i;ana metalcfardb qo -
rhtqa_ndaotI> Cb_OJatbn metaldar · tptbqt.ai"bn ,,ijis" dep atalatbn '_metal endirlsterln l11 
fastandi>larb pajda1a·n1>}.ads. Metal tastana~l(!rbn ava ajdap 'peck.e, ertep. :P<iiih 
nol01an ,totbqtardb qbcgsl'~l!r men" i;endep tljistl. tu7db alambz. · Sopb men, ·x1f1nl'i< 
meta'!- endlrlsterlnin quhsbi .tasfilndslarbn dufi>s pajdalauuvqa i;ardem Beredl. ' 

Ai ~ ·--·· ( 

. . R Qhcqbldardh~· me! a1 tothqtanHibn· gij~radt'ar-h-na <}reketi 
Tuz afav ycin met.al 't'Othqiln1>n, ornbna, 0Ilbl1, gi·jcfratbp 'paj~al'}I. 
DUVOJ.8 BOladJ,. . . . 

,. r . . . . 

·• · Ta~r.ijee. OqbtuvcI?nhz dajbndap·, qojqan mhs-,._tolhqbnbi\ giJ<l 
ralhn ;Cu(OH)2 c;ami aly\rmijni.jdin, totbCl gijdrathn Al(OH)a prosijr 

1kalafqa sa}b11,bztlar. iP,toBijrkam>n, ;:}f qajsh!arbna ,azdap· qhcqbl qujbn 
dar, mbsalb tuz qhcqhlh,n q(ljOJ.anda tunaalar erip ketkenin·'keresizder 
m$JaldbtJ to.thO{h gijdarath . ~flen ~qJ>cghldbij arasbnda k?dimgi te 
~per.~tu~rapa · reaksija: Bol~db: · , .-_ . .. - · ..... 

~ ~ ~Cu(OH92+ 2HC-l ] Cu.CI2 + 2H2b • 
\." ... _ ., , 



, . 

7 metaldbn. valentterin (3 Bir valentti, ye v·alenfti 2 c;:aria ajnhinalb, 
2 val'enlti), ot teginin. valentin c;ana gijdraksijldin. valentin Bilyvi
miz ~kerek. Osb azhraq ajthlOJ.andardf! eske qattb ustap, c;attbO{bI),

·qi;raoian son. osh Better_in.iz· sen tysinip ten.dikterdi, formuvlcf.ardb 
. qtirastbruvdb on,aj yjrenesizder. . -
. Ee vaqhtta · ten,d1kterdi koeffjtsljentteri .men ojda qaldbruvoia 
thrhst!Vdbn keregi c;oq. (\:alqhzaq ol,ardb durb > qur,bsthra Bilyy ke
rek. Osb men kele"cektegi c;um.bs" alde qajda _c;en.Udej'~i. Kejin qo-

. ja almaj.thn <;aiJf:rn _adetlerg_e yjrenyvden · qacuv 'kerek. ·Mhsalb: ec 
vaqhtta: tendi,kte atomdardbQ ~ana mo!ekuldardbn, sandarhn "Be· 
-Hk peu ''. atav91a Qana cho(athn zattardb formuvlashn c;aZBastan Bu-..:: 
rhn. koefijtsijerttterin qojuv _ c;aramajdh, Buqan asirese oqµvcblar 

· Bejim. keledi. · · · · 

<;:atti>oiuv. Tuzdar _pajda aoluv teaksijalarbn : qur<!Slbruvoia ;:rnden ;:idetten
diryv ycin, temevgi c;a!tbO]Uvlardb lstevge tapsbrbladb. Onda reaksijala~ kejlp. 
terg.e Bellngen emes, qur · c;iktelgen. . , · ,. 

1. Magnlj c;ana tuz QbCQblb. · 2~ Alyvmljnlj , ~ana ky.klrt qb'C'qhlb, 3. Azot Sb~ 
nap tuzb c;ana m&s. 4: Kyjdirgic kalij c;ana azot q&cqbib. 5. Sbnap totbotb cana 
azot QbG_qblb . 6. Xromnbn · totbO]b c;ana tuz qhCQblb . . 7. }\;lorlb magnij <;ana natrlj. 
8. Mbrbc totbO]b c;ana ortofosfor q&cq&I&, 9.:i Ka!-lj totbO]b ~ c;ana kykjrttl q&cq&l, 
10. Qoroias&n tothO]bnbn gijdratb r,:ana azoj QbCq&lb. 11.. Kaltsij tot&q&n!>n g1j: 
drat&, c;ana metafosfor q&cq&l&. 12. Kymls tot&O]b ·Gana azot' q&cq&li:.. 113. Mbs 

_ tdtbO{bnhn gljdratb; <;ana kykl~t qi:,cq&lb._ 14. AlyvmljniL . fot~Ojb c;ana kykirt qbc
Qblb. 15: Kalij. tot&O]I> ·c;ana ortofostor q_1,~qblh. 16· • . Xlor s&nap <;ana ky;kirt 

,.q&('.q&lb. 17. Natrlj c;an 1 xlor q&cq&lb. I?. Kalij totbOJbnhn· gijdi-atb <;ana meta.:
fosfor q1;cq&lb_. 19. Xrom tol&O]bn&n glJdrat& c;ana -" azot qbcqblb. 20. X:Iorlb 
xrom c;ana m&r&c. 21. Barlj totbO[bn&n ·gijdrat& c;ana ky).drt q&cqblb . 22. Kyi" 
dlryic Barij c;ana aiot q&cqhlb. · ' 

Endi tui 1pajda BQluvd_btJ. Basqa tyrlerine 'kecejik. · · 
~ - . -· 

9. Eki tuztlbq arashndaoib - alm.asuv reaksijasb. Bul reaksi
i ada · tuzdar rpetaldar_!>' men · avbsh p c;ana tuzdar tyziledi. . 

! ' . . ' 

. "• J-latrijBe. ProBfjrkaOJ_a kykirt · natr.i/ tuzMJf4 Na2S94 ertin
disin~n kicke_ne qujhp albp, ystine sonca xlorlb eari/db1" .J3aC!a 
ertindisi.n · q,ujhIJ.hZ. • t: . , c . .• 

.Suvda ei:imejtin Rykirt Barij tuZ·bllhtJ. · Ba~04 t~nsash c'1>Cll adb. 
. ' ' Na2)'94 + BaCI2 ::== BaS®~ + 2~a.S:I. ,. 

. . .. . 1· . ~ 

As tuzb NaCl ·ertindide .: qala _Beredi. Ertindint sy_zsek, syzgide 
. kykirt Barij tuzh qa~~dl:) ¢.a, syzgiden · etken suj1?Qthqta-_syzinaide1 
_ as . tuzJ:>nbtl ertindisi Boladb. Syzgide ·qa:Ioian ~unsanh Bir nece ret 
suv ~m:~n · cajop, :iuvhrt ~saen. aqhzhp,. k'eptirlp. · q0.jsaq, taza tyri.nde 
~·ykir.t. ~.~rij tuzJ:>n alambz. . ·_ . . ' . 

Syz-indini ~uyaltsaq-as tuz.hn ' afamhz. Birag,_· BJJ.1 arada ttizdQ_ 
taza tyrinde aliiv -ycip., kykitt · n~trij tuzonhn.. eFtindisine xlorlb Ba
rijdin ertinais'inen qosqanda, r.eaksijanb1" tep,tligi ~ojbncq ·kerekti 
m~foerae 9lapd qujuv kere.k . . 01 ~yc,in eki tuzdb, da qurqaq ·t.yrinde, 
kere~t( me!Cerde ·: elcep a.ol'b,p, sodah kejin , Ban~p suvq·a eritip,_ ertin-
~inf Birine·Bir-in quju~ ke_f'ek. · · 
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. -Esep. Kyklrt aarij tuzhnhn ~.1 gr-na xlorlh aarijdan qanca aJuv kerekigin 
eseptep .CbOJ.afhTJ.hZ. · 

. Biraq, BUl reaksija, alhnqan eki, tuzdhli ekevi de erimtal. cb
o;atbn eki ~uzdb'4 oirevi erimejtin ff!.Z oolOJan 'kezde OJcina qol
damladh. Bulaj Bolmasa, ChOJ.aramhz degen tuzhmbz chqpajdh. 
Mbsalh NaCl men KN0 3 dhrt ertindilerin ,qosqanda mbna shjaqth 
reaksijail.b ·kytyv.ge Boladb: 

NaCl+ KN03= KCl+-NaN03'. -

... _. • ' 2-tai:rijee. "dlgi ajthlqan ertindilerdi qosbn,hz. \:an.adan tuz paj-
da BOl_OJ.~nhn sizder ke·re almajshzdar. • . · · _ 

TunBa chqpajdh, seBeBi 9anadan tyzilyv.ci eki tuzdhri ekevi de 
suvd·a erimtal. 

-· ' . - '\ 
_ <;attbOJ.UV. Mbna tuzdardhn aras!>ndaqs reaksijanbn. tendlgin- c;azhn1>z: 

_ 1. Slrke qoroiasbn t;.ilfla- kyklrt kalij. 2. Xjorl.h· aarlj c;·ana ortofosfor- natrlj. 
3. Kykirt alyvmijnlj ~ana aiot qorOJ.aSbn. 4. Xlorlh xrom c;ana ortofosfor kalij. 
5. Azot kymls_ c;an~ · ke!J!ir«natrlj. , ~ · · . .. 

_ Alm<!SUY reaksijash'n tuz aluv ycin kyndelik t;:)9rijBede kep 
qoldanadh. - · , 

--
uKadmfj" ky-kirtti kadmij CdS degen sarh . BOjav cia OSb ;)dis pen c;asaladb. 

Bui. aojavdo' aluw ycln kykirt kadmij tuzb . OdS0.1 men kyklrttl natrlj- Na2S tl>n. 
ertltidllerin Blrln-alrine · q_~jadb . . ,_ _ _ • . · 

. ~- ,CdSO~ + Na 2S = Na2~04 + CdS. 
• I ,. v I 

Erimejtin kykirttl kadmij- ·CdS tunaa aolhp qaladb. 
Osb · ;)dis pen c;asbl aojav, sirlfe mbs tuzbnda Cu(H3G20 2)2 a!adh, ol ycrn 

mhs kuvporosb men ~totbjajbn) _~lrke qorOJ.aSbn tuzbn: qosadb. 

CuS04 + Pb(fl3C202)2· = Cu(HaC2<32)2,, + PbSO"-. · 
. mbs sirke qoroiasb)l slrke mbS . kyltlrtti qoroia~bn 
kuvporo~b. htzb. .' tu·zb. tuzh. 

Bul arada kerektl tuz ertlndide iioladb, kerekslzi, tunaatla - qaladb. Tunaanb 
syzjp aladb ' da 'ertin<lTni' krijstaldanoianca suvaltadb: ' 

. _ Tuzd.ardhn almasuv• r.eaksljas1?.n~n . chqqap tuzdardhn ekev~ de erlmejtin tuz 
aoluvb d~ my_mklp· c;aOJ.~ajlar ao~adh: mbsalb:' 

ZnS04 + BaS, ....:.. BaS04 .f- ZnS. 
· kykirt-:mbrbC · -kykirttl kyklr't oarij , , kykirtt. 
.. c tuzs. "t"' 

1 Barlj. ... 'tuzb. , mbrbc. 

Tunaada, ekl t'iizdi;n BaS04. men ZnS qospasb q;ladb, .aul qospanh ,,1ijt9-
pon~ - dep_ atajdb, .js _- _c;yzinde'. <1q BOjav -'eSeBlnde qoldana~b. SSSR da ' lljtopon 
c;asajtbn lilr n~ce ,'zavoatar sal~noian., ., 

.. 

-'10 .. Tuz s~h q1/cg1>)dbl} ara$Lnda0Jb almasuv reaksiJasb. 
AilJlas.uv' reaK'sfjash _qhcqbl men · tuzdhQ da arashnda 13,ola aladh·, 
ondaj ieaksij.atlan c;an.a qpcqbl ·m~n <;fl.IJ.a tuz tyzqedi. . - _,, -

- - :~ - , -. 

I B" 

·: ~ i-'tejri}at!.' Xlo~l~ ·Barif'dhn BaC12 · ~dindisine, k_ykirt qbCQbl·b· 
t;tbti ~rt~ndi_sin . H2S04 qujhIJ.hZ. • · 

' ' . 



.· ,:Kykirt ·naldf meh c;asaqarr reaksijadaqh tyzilgen kykir.t 
BaS04 tunBas:bnhn, ezi chqadb: 

; ... ·.· J3'aCI-2+H~S04 , BaS04+ ·2HGl. . 

. Ertindide tu:? ghcqhlh HCl qaladh . 
. Xl~rfh Iiarij · men kykirt q1>cq1>l1>nbn arasbndaOJ.h almasuv reaksljasb men 

pajdalanh'p, is i;yzlnde· kykJrt sarlj tLtZbn BaSCJ,. aladb; s ul tuz ,,Blan-Hjks" 
dep ataladb, aq Bojav retinde ·qoldanadb, , , · 

Tuz Ben QhCQbldo.n · .arnshncd.aOJh reaksija arqi>lh, erimejtin tuz 
l alt.lV ' men .<iJ.atar;_ C}hGqhldard·b cl.a ~luv.qa Bola'do;. mbsalh ·is Qyzinµe "' 

endiri ~te tuz qhcq~li:,n . aI·u¥ ycin· qurqaq· as fozhn ~aCl kycti ky-
kirt qbcqhlh . men i')rekettep QhZdhradb: . 

•,-,, 

. 2NaC1 + H2S04 = Na2S04 + 2HCt 
~ ~ ,_, 

· ' . "- 2'-,tar:rijae. As tuzhnhn, -Bir nece, krijsfalhn, alhp, proBijr~aQI a 
sa;Wp,r. ys'tin!;! a)di' kykirt qhcqhlhn · q'ujhp ~- qhZ:c!I?-rbn,hz. Prq,'Bijrka- . 
ni:;Q' avz:bn~ :suv) aof an ' lakmus qaOJ.aZf>I! · tistap tU1'bQ'DZ. Qaoiaz 

.· 

qhzaradh. , .11 · 
. .§ ''· ., .. ·. ' ' ' . " - " 

. ··Ga~ tyr:i~de .B~1i~ip _ chqathn xlotlb · su.v::t~gi~ Hiq, su1¥qa erip 
t.u·z ~hc;qh!hn Beredi1 Bul reaksijada tyii:l,etrn· ·~ykirt' natr-ij tuzb 
N~~('.!,4. tuz ,. qh'Cq·5lh :si,jaqt& .is c;yzinde gord.anolatj.h. · Bul . rea~sija
~hCiq.i,fdardt1f kepcil'\gin aluvdhri, c;alpi, ~disL BOlbp ~aBhlad6 . . Bul 

. mhna ye tyrli c;aqd-ajda qoldanbladh: . ' . - . . ..., 
1. Alhnafhn qq_cqbl ucqbc Bplqanda. Bii:.aq, sol ucq-hc q,hcqhldb 

aluv rYCih qoldanhlai~n qµcqµl ucpajthn ja az ucathn qbC:<}ol BO'

luvh. kerek .. . M.u.ndaf qhcQ.hl ke~inese, al!iMJ.al! m'bsafdaqh shjaqth, 
kykirt qhcqBlh BOlbp taBhla-dh. .•· . ~ ' ~-

~ . 2 .. Tyziletin qhC.q;,bl . {:aqfi.b. ,,"eri1~~ tal, BOlbp, tuz er~m.ejtin tun ~a 
tyrind~ C·hqathh Bol01anda. . · · · · 

. . ' ¥... ~ ,.... 
./ .· 

Mbsalh .. _?>lorlav qhcgJ,I ·HCIG3 aJuv \yctn (Biz, om,ri. t11 ~r,, · KC103 . e~ertol~,t- tu zb. 
· ~k~.ntt1 ailemiz) xlorlav Barij tuzbnhnc...·Ba(C:I03)a ertjndisine, kyklrt qiscqbl&n 
. "qosa'cf&: · ' · · 1 • ·• · .:.. · • · ,,,...,, .~ - . · ~ . . 

•. ., ) · ;, " 1 · Ba(.Ci0 3)z + r.t;so4 = BaS04 + 2Hp i03. - . ~ .. 
~ . · 'Kyklrt Ba iii tuzh. BaSQ4 ~u frnada .. qalbp, xlorlav qhcqhl HCI03 ertintllg-e c&- ' 

.ogd&, ekevln syzyv arqhlb Bellp al.adb. . . ·, · -
- '/ ,.. i ,. • -



2iitb,n, Birevi Belinlp chqpajthn Bofsa., reaksija aqorhna, d~Jin ~et
pe,j:db -~an!l as tu_zh men· azot ka'lij tuzhm,n~ ertindilerin qosqan
daOJbdaj, tart zattbn qospasb C:POJ.adb. . · 

Bul ere<;eni BertQl!= degen-fran'suzdhl.1 oqhmhsthsb ta91a·jhndaqan. 
. ~ . . 

· ·c;att&oiuv. Mbna qhCqbldardhn ·aluv reaksljalarbnhn tendlglti · c;azbp aerlnlz 
(<ir qajshs,hnpa uFqbc qhcqbldard ~n tuzdarh aerllgen). . · ' 

1. Azo,t qor91a~bn tu zh men kyklrt QbCijblb. ~. Xlor temlr- men kyklrt qhc
<jblb. a. Xlurlb alyvmljnij men brtofosfor qhcqhlh.· 4. Azot x~om tuzh -men kyklrt 
i!JbC11t"lh: 5."K:yklrttl temlr men tuz qhcqblb. . 

; •• -:"- . • - ; I. ·: .~ ..; .,,, 

11. .Tuz sen sittini·Q arashndaOJ.b.· almasuv r~a-ksij<Jsb.' (ne-
gfaderdj aluv), 'Fuzdar.d·bn · ertin_disin siVilerdin· erVndisi ; men,, 

1;!3asqaca ajtq3:n:c.ta, metaldardhn, tc;itbqhnl?n .suvda erinital gijdraf- · 
fart, m·en <Hekett~se, ~rashnda almasu'V reaksijasb B0~bp <;an.a tuz 
Ben '<;a:n,adan µietal. totbOlbllhJ.1 giJdr~tb tyziledi. · · : .~ .:. 

. ~. 
m r - tafrijBe. Mbs: kmrporosb ·cuS04 . din· ertindisine·: kyjdirgic; 

·natr Na.OH tin, · ertindi~in~qujbnbz~ . . 
'Mbs _ _tothqhnhn gij~rafi,. Cu(0Hh funBa tyri-nde ChCJladb: 

·_ ·cuS04 ·+~2NaOH = Cu(Qfl)2+ NaaS04. " 
~ .~ , .,,., 

Kykirt · nat,rij tuzb . enti·ndide 4qaladh~: · -, . -
·. · · @sh _re?ksijanb · kyndelik t<i<;rijBede f>iljdalanop, met~I · .toti>gta -; 
<rb 11~D.t\' suv. c;ia erimejtin gijorattafhn~negizdetin aladh.: . · . . : · :;-

,. ,,.. • • • • ·~ \ > ,·! -~ . . 1. 

111 2-tcJf rij8e, K:yjdirgi :natrdin Na OH erttndi'sin~ , .x.lor"· jemir 
~eCia ertindipiile q_µjhn,h~.· • ·· -: ,;, 

:/ ... ' . .. ... • ~ : ~!r t . 

'Femi·~ tothqhJJ.bn, gjjdrat]> Fe(OM)s tunaa, tyitncte h~adh: 
- · . -R~Cl3 + '3NaOH ·" F~(O.H)3 + 3NaCl. · . . 

' • ,. i .. ., 

· 'a·3 - i efri}Be. Kylgrt piagnij MgS.04 -ertindisi inen 'de osbnB · <; a~ 
sa@:>z. "'Rea.KsijaribP. t~n,digi-n ·va·znn.ez .. '· • , . -' 
~ ;:;:..\ f;_ ;.,< • "' ~I • ~ • ~. • - - • '• • , "' ' o,.• - r -. ..,_ . ·: ...._ • .• .- • .~ ~ ' ; 

· ~attp'QIUV ~hn~ .za.ttardbri, ara_shndaoi.1;>- reaksljalardbn ·teijdlgin., ~az11il.bz :;- ' 
·1::-"A'zot xrom ~ t.uzr, men ·'liy,jdirglc ·Barih 2. Xlorlh .magnij -~en kallj · ~C}~etb· 

11i.n gl}drat6 .. 3. ~1.oflb alyV!Jlljnlj -men.'Ry,jdirglc natrlj. 4. Azot Iilhrbc tuzil men 
· m1riH olhOJ.bllbn, gijdrath: 5." SlrJ{e xro11:1 t.pzb men kyfq1{g11; kal~t ·y!~'t <;.. · 

, ' -~ I • ~;:,I. I {, ', 1 • 

' · . 12 ... Tuzc}.~rdhq":'<;ana 1': negizderdi l} erimtalQI>Ofb. ·. " Almµ-~uv- re
:aksijasb. II]en ·pajgal~riHp. tuzdat ~ana "negrzqer aluv yci~; "'O'lart:lt, 
qaj shsbnhr.J, SU'{da eri;tinin, qajsh.sbnhn. er,ime]tinin,,;:1BJ,-ly,v ~erek . 

. Tu·zdardhtt - ~-a~a negizderdin ~er~IhtaidbCJlb . 120:.Bet¢.gi~ taaJtjt,s.ada 
· kers~'t:ngen. _ ·.. · · , '

1 
.. c . _ ., --~.· ~·t ") .: ;' ;.- . 

· Sol c;,aqt~CJtb · ep. ,cetki_ Baqanaaa qhctjhl- qa1d.bCJ1h rµen g1jdrak
s'i'jl, ystingt ~olda l,Ile·taldar karsetilgen. Rijm sijflarh ~bl'ar~d~A , va
lentNkteriri "kersetedi: Metaldardan .taftq,an veFHjliaiJ ~· sbhq -p~ 
A~~g;,l~ qaldh@lonan•· ja; 'gijdFatksijlda11 ~ ta1t q8n gorijzontal sJ;z h'<iftb~ 
a'jqasqan/~erindegi' tekce~~; sol ekevinen Cbot~t1n tuzdbft enmtal· 
dl:icifb· Belgilengen. · . . · -. . - .. 

- f -r. " 



TUZDAR . MEN NEGIZDERDIN; Sl:JVDA ERI·M!f ALDbOJ.~NbN; TABLIJTSASb 

. 
l
iar 1 j 11IIIIIjIIJ111\1p1 n.l mJ n /.1i J 1 I 1., II Jn J II J·m In K Na Ba Ca Mg Al Cr :e Fe Mn! Zn kg Hg ldg Cu Pb Bi S~ 

cili ~ .I ~J p. ,_ P. .1 · M I M I h I h I h I h I h I h_ J ~I~ 1-r .h I n J ~ I h 

I 
· Cl I p I ~j p I p I ~ I. p I ·_p l p' l p I p· 1 p I h 1-~ I p I PJ ~ 1-.l p. 

Sg3 ~ I 'P_·I P-1 ~ I hi h l-l-1 h- ~~ I h· I ~- 1~Ih ·lh1 -h I h-1h1-
sg:. '· J. P I P J h. , ~M J P J P I P 1 .. P I P J. P :,_y I M I M 1· P I P I h., ,P J p· 

~g, · 1 ~ 1.1 p ~1 h f, fi -I ; I h I h I h 1_ h · I ·~~ I · h J- h I q I' h I h 1· h r ·h I h 

cg3 IP I~ I nj 11_, h- 1 ~ 1~1 ·11· 1 '· 11 1 1· 1~ 1 h.1 hJhj hi 11_1.hl ~ 1 ~ 
slba J. ~ ~ P ~I 11-15 ./ h 'J. 1~-j.'~ J h· j ~If I 11 I h_, .11 ·1 __: J-J · 1~ · 1 11 f ~ 1 .~
. Nb-~ · I ·P .I ~ I p .1 ~ ! ~ I p I p··1 P-1 p I P_ ,.p I ~ l p I p Fl p'I p I~' 
Ha~2~2 I p I ~ I p 1 p I_ p· I M I ~ I p ·1 P. J ·p I p ,. p I M I· 9 1 p I p I ~· ' 'P l 

,,P" <:npi·..:_qoshlhsthn suvda erfjtinin~ ,,H" ~ erpi erirriejHndigin~ 
, ,,M" BrP1 - az erljtin.drgin ke(setedi. .Tekcenin icindegi . shzhqea 
(-), -01 tuzdht:\ c;0qthqhn' ja,. ~ suv men l!ihrlhP kereti-ndigin ker-
s,~t .. ~cJ.i. , . . . '· -· _ . · 

· Fsep. Oq&tuvc&n&z. ·Bergen tuz,_ qhcq&I'- 1;ana -slltllerdln . ertlndilerln quj&R 
. · ara!'ast&r&ndar;' tunBa Bolar ma eken, ,aolmaspa eken,. aaq&laA&Z. ' . 

rjf air · reaksi]adan · k_ejln tendigln ~'iaZ&p, tunaa tyzge'n zatt&n astbn s&zsp, 
onL.t\ erlmtald&OJ.b qandaj ekenln taalljtsadan qaran&z. : ' · , . 

i • I- .. ' "· ~ . ·~ -: • - . ~ 

- ·.'13. SuvsbZ elfi · totbqtbt} arasbri<fao:tb reaksijadan _tuZdbIJ 
· ty~ily,-vi~" Negizditt suvsbz · totbqbrt· :'qb'cqbldb7" . aligijdrijCl,_i- · rri~n 
qizdi.n~p ta tuz. <;asavqa. ·Boladh;- " ~ ., ,_ ' 

, ~ ,· 

- . •. ,'he,;i}~e .. .1 ,5.. gr, _qorq~sh_n fothOlhll PbG, . o,5 gr- sijiljtsij. 
(caqp?q) , ioth9J.!>Il Si02 r el(iep alhp,·':-~elige-salbp _c;aq~laip :~ralastJn1 
rhn.i>z (ja oqh.tu:V.Ch!\hZdari.•dajhn _t.urqan qospanh al~n.hz) • ._ Bi! · 9a
JthlthtdbA, cetine 'salhp· kycti c;albnqa., c;aqshla1>' _ qhiOhrBtJ.bZ . ,(ni~s~b:. 
prijmustfQ c;albnh ) . .' • · · ' .. · , . ; · 

r . ~ • 
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Bul chqqan metal .sijlijtsi.j qhqhlhna · H2Si03 sajkes, meldirlev· 
kelgen,.chnh tarizdf sijHjtsij ( caqpaq) qo r.qashn t·UZb Pb.Si03: . 

PbO -f1- Si02 = PbSi03; 

,.. <;att~oiuv. M&_na iemendegL totbqtardbn, arasbndaoJI, reaksi ja.ni,n ~endigio· 
~az:&p Berlniz. · ' - . 

L l(altslj totb}llh . ~en sijl!jtsijdi;n (caqpaqtbn) qos totbOJI>. 2. 'Barij totbO]b 
men kyklr~ an~tjdrljdi. 3. ' Natrlj ·tqtbOJ.b men kemi.r qbcqbl gazb. 

14., N.~jtraldanuv reaksijasb. Lakmusthn. siI'tiler_<.ien· kagerip, 
qocq_i;Jdardan qhzarathnh Bizge J?llfhnnan B·eJgili 1). Ertindinin icin- _ · 
d,e . stlti ja q_hcqbl' Bolar-Bolm~s salsa da la km us tysiri e igertedi .. 
Scmdbqtan,_ lakmus · qhcqhl men , siltinin. -ijndijkatorb (kersetkici) 
def> afaladb~ _ · - · 1. • · . ~ 

Lakmilstan Basqa da tol~p, i;atqa.n _Bojavlar .qhcq-ql men slltiden 
.ty;sterin ezgertedi. Mhsalh:. kek kapuvstan_p jlJ cernij·k qa j·natqan 
suy, q.hGqhldardan~ qhzarbp, silhlerden- <;ashl · ty,ske Bojaladb 2). _ 
/ Ijndijkatorlardhn. ,c;:alqo.z , qbt'qhl ,men si~tiden ,em es, kej Bir tuz
dardb~ . ertin_dilerinen ¢e tysterin .ezgertetindigin . ajta ketyv.imi~ 
kete:k. Mos(l.lh spda Na2CC>a, saqar K2€:03 ·shjaqfh .tuzdar: fa:.kmusqa 
da, Basqa ,iijndi1kator91a da siiti reaksijasbn kersetedi.. Bul-tuzda,r, 
@lsiz ,qhc;qI?l (kemir QhCQblh) men . totMJ/d:rbnb~ gijdratb .kyjdirgit; 
siJti (~yeti- negiz) Beretin : met.aldardan tyzilgen tuzdar. ·, 

. Ky~irt alyvmijnij !UZh _Al~(S0 4)3 xl.~~lb mhi'hc ZnCI2 si:.jaqth 
ke1 Bir tuzdar . lakmusqa qbcqbldbq _rea,ksi1asbn ·kersetedi. Bul tuz.,, 

. dar, ·kjcti qb'cq;bl men. ·atsjz · negiz oeretin metaldardb~ tu.zdai:b ~ 
""met_aldardhn. kepci)jginin. -tothqtarbnhn gijdrattar1;> suvda erimejdi..; 

AKycti Qh~qhl men kyeti negiz 13ereti:q: metaldar<ilap. tyzi,Ige1t 
tuzdar, m4salb kykirt natrij tµzh Na2S04, xlorlb natrij' NaCl, ·qul0r
lav 'kalij tuzb KCIOa-' ijpdijkatorlaroia -;a~er etpejdi. Ijndijkatorqa 
Ol ;er · etpej.tin . Htzdar nejtral - tuzdar, . 'ja ijndijkatorlarota n~jtral 
reaksi jashn Be~_etin fuzqa'r, . dep atalad·h. · · · · -

)'lejtral tl,\zdardh _ qhccjhl men silti~l n. arashndaqb reaksi;jadan 
aluvqa Bpladh, mhsalh ky-jdirgic p.atr· nien tuz tjhCQblbnon · a-.rashn·-
daOJ.h r.eaksiJ. a - · · · -- · " -

- > . ' 
~ NaCH+HCL=Nac1+H20· 

Gh°-lqan 'NaCl nejtr:al tui. (Bul as tuz_h) .. 
,r./ .- ' ' .. !. ~. ... 

a 1-ta~rijoe. :i. Prosijrkaqa t·u'z qo,eqhlh'nhn ertin.disine~n azqa na 
qujhp, y:stihe. Ryjdirgic Il<lfrdhn. ertind'isinen kickene qujbnhZ ~" • 

; • • >.; .... : • - ..... 

,l.) !J:ske caqsb qaluv . ycln Bb)aj QblllV-O]a Bolaab:- qb~qbldan lakmus QbZb L 
tyske e0jal iidb ·.q!!Cqbl" ,qbzbl" ,ekevl de .,q" drpl. men -BastalOJ.andhOJ.hn um1+ 
pasa aolqanh, . · ~ " . _ " 

_2) Buliirda11· B·asqa 1ol'bp catqan qoldan casal'!lbn ijridijkato'rlardb qoldandb,. -
rni.s'alb: ·kongo, o! lak.mus .. Sbjaqtb emes slltll~r.den . qbzarbp, q!JCC}bld<!rd<in 
kegeledl, ·metijloranp-qbcq1Jldardan~ qbZOtb'lh no!bp, 'silti terden saroiaji!db;_ fenolj- ~ ' 

- tale1in qh'Cqbldardan tysl ezgermej tysslz qalbp, slltllerden · malijna tysine apk 
aladb: · · . · , · ., - · · .. · ' · 

/ . ; ~ 
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' '"' 
.- Ql,c-<!fbldan da, siltiden ,de qanca ketk_endigin Belgilep albp; 
so~aj mekerde t:;ltinCI qaj-tara Birin - Birine . qujbstbrbp, ertj.irdiaen 
.cad~ege ja cb"nbnbn 'SbDoCJthna az ot<!na _ qujbp albp, qurqaqauca 
.su¥althIJ.hZ; Chqq an tuzdhp. .d<)inin, ·ker.in,lz: , , _ 

Mektesini~de menz~vrkada n,. keri hf.\qa-jloraq, 'shzbqca -men Bel- · 
~en 'tyHk jakij ,syvret/5,a (92-sygret) attb tytik BOlsa, sono pajda
la-n'hf:1,az. By,vretka men qalaj pajg.alanuvdb oqbtuvchnhz kerseter. m 

Silti, · men cjh~q~ldbn er~indi.ler i n qujbstorbp, nej tral .tuz a!uv 
'reaksijas1m nejtl::al<Januv realcS,ija~b dejdi. · - · -

·N~j t raldanuv. reaksija_sbn xijmijalbq analijzde qoldanbp, ertin
-dide· qan<:a qhcqbl ja _si'lti Baf ekendigin Biledi. 

Mbsalb: Bir _..Qh<;:q lildhn,· mel~erin Bilyv "'Ycin kontseritratsijas'h 
Belgili siltinin ertindisln -dajarlap, sonh . Byvretka "atq9lo melceri~ 
Bel~siz ~bCCJbldb'n, ertintlisi x_le nejt ral reaksijash ·Bilingepc~ quja 
Beredi. Sodah kejin, quj-h1qan siltinil}. melcerine ,tijis.ti qhcqhldbn 
melcerjn eseptep c:oo1aradb, . -

2-esep.-K:ont~.entratsljasb a_elg!siz
0

kyklrt qhCQbl bnb~ ertlndisinift ,10 sm3 ·nejt
·ralda~&ruv ycln 100 sma ertlndld~ 4 gram NaQH ' a·a_r, kyjdirglc natrd&n ertin
~ !sjnen .8 sma kett!. Qaz rgi ah.niip otbrqan. ky )< lrt qbtqi,J~ ertinc:llsinln, 100 sm.a 

_ 1le"ce gram H 2S9 "- ·aar. · · · · 
.r , i 

Bir tu~d.b mhsal01a albp, !'larlbq :·eziiliiz qarastorbp·- etlh~11 tuz 
. ~luv~hl'J. <)d'isterin qorthridlI>mb~da' ie·l{serip Re~1keniiniz dm:bs B©ia
db. Mbsa~~,, kyMrt mhJbS tuzh ZnS04 .n:ihna ·t~µientlegi reaksJ j_filar 
m¢n alb-ml;,vp rnymkin: . . 

r. Metal mefi! q·hcqol arasbn da: .· , -
. Zn -+ H2SD.1 = ZnSQ4 -f Ha. 

2. ~Tuz Ben m.etal arashnda: 
-rZn_;f- <1 uS04 ' Zn£04 + C~ . 

3-, Metal tot.b'OJ.b men qbfQbl _arashnda-: . · 
, -- , · Zn0_ 4-,H2S04_= ZnS04 + H20 . 

.. v - •:... 

~- ~.Me.tal ·toth.qhnh~ gijdr~t~ mett q~?Cqbl' , ;uii~bnda : 
.4n(DH)2 +. H2S04-= ZnS04 + 2H20 . 

. -
6. Eki tuzdbn arasbnda: ~ ,, . 

eriCl2 + Ag2S0,{= ZnS04 + 2AgCJ. ' --: . _.. ' 

· 'l. Tuz Ben qhcq~l<:lbn arp.shnda: ' ·, . 
· -;:~_J.:h·r~./'~·~; ... ~~·. .. z Cl -L H;.s-o" · z so· ·+2HCI · .... .. . . _ n '2 1 . 2 · 1 = . n 4 · _, -

..; if-.~4.;. 'i ~(,.~,,·· ~· -<( ,:i... .2-' • \ • .- - ... 

. ,_.Q:~g~9l,1W': J~,z_. tyzilyv r \!akBlJaSbnbn, ten,dlgln , qurastbrti,Y tuvralb · alO[i) tl 
ISi Ji!Jid'erlnfzaj ; a_e(1Jtip UbOJajtuv yc!n tamende ker~et!lgen · tet~dik1eri!J CaZl>J].bZ. ~ 
Balar re'aMlf'll fth'n; s-el_gili a'ir ~lg!ne· qarap aerllgen em es, ·qalaj .aoha solJif 
B·erJ1e sa lOJ_an. - " . - .. 



!<ykirk alyvmijnlj tuzb men -ortofosfor qhcqbrb .. 2,. K:y kirtti temlr men kyklft 
qhCqhlb. 3. I<yklrt mI:.s tuzh men kyjdlrglc natr. 4. Azot kaltsi tuzb men or t<>foslor 
nan tuzh. 5. Slrke qorqasbn tuzI:. men kyklrt qhcqhlb. 6. Kallj totbOJ.bDbn, gijdratb men 
xlorlh xrom. 7 .. Kylf:lrt alyvn;iij n_lj tuzb men natrlj tolOJ.bObll, gljdratb. 8. K:yklrttl lfallj 
tuzh gien xlorlb s arlj. 9: 8 rtofosfor natr tu·Zb men xlorl l? Barlj. 10 · Kyklrt mhrbC 
tuzh men azot kymis tuzb. 11. Mbs tothotblibn, gfjjratb men · tuz QbCQblb . . 12. 
Magnij men t l!z qhCq&li>.· 13. Xlor;l1> kaJij men azot kymis tu zb. 14. Barlj totbOJb· 
·mn. g ijdratb men ortofosfor qbcq:blh. 15, K.vkirt natr tuz& men xlorh, kalts lj. 16:· 
Temirdln, cala to.lbOJ.h men kykirt q&cqblb. -17 • . Azot kymls tu z& m.en ortofosfor 
QbCQblb. 18. Xlorlh alyvmljnij 111en kykirt qh9qhlb, 19. K.allj t6fbOJ.b inen ortofos. 
for · qi:.cqhlb. 20 • . Xlorlh qorq ashn men ky klrt alyvmenlj tuzh. · , 

15 .. Totbqtardhn · Qikteri (klassijfijkatsijasb). Tothqtardh tuz 
tyzyvci ~ana tuz tyzsej t_jn dep eki gruvppaOJa Belyvge J3 oladh. 

· A. Tuz tyzyvc_i totbqtar . Tothqtarabn, kepciligi tu·z tyzyvci 
tothqtardon. sanhna c;atadh. · ~ · . 

· • Tuz tyzyvci tothqtar" dejtin tothqtardhn, Bizge Belgili eki 
gruvpp_ash BC\t· f:Jegizd_ik tof bqlar .. men-qhcqhldhn an:giidrihf,teri. 

-a) N e g i z d 1 k to t h qt a r: Bular metaldardhn. totbOJ.h, qhc· 
qhldar men reaksijalasqanda tµz Ben suv-seredi <;ana ~zderin_e ·st3jke'g 
gijdradtarb - negizc;J.eri BOladb. . . . _ . · 

· _B) Qhcqh) .~ngijdrijdter ja · ·q -~c1 q !> ld. bq to tb q , 
t a.r. Bulardhn, gIJdradtarh qh'tqhh:iar Bqladh. Metal emester<il.1n 
toti>qtarhnhn, kepciljgi-qhcqhldo'q tot,hqtarorn .c;·atadh. · . 

Metal emesterdin, kepciliginin. valenttigi ajnhmalb · Boladb. ·Mb
salb kykirttin, angijdrijd teri S02 men S03, -. ~tiL ek,ev.ihin. Birin
cisinde kykirt tert valentti de, ekincisiride altb valentti (ot _tegi eki 
valentti). -Azotthn ezi Bes valentti Bolathn, azot angijdrijdinen N90;; 
Basqa, ezi ye valentti Bolathfl E!ZOttb ·angijdrtjdi N20a c;an!l Bir _nece 
Basqa" to thqtarh Bar. · · -

, Valenttiktin. ash shjaqth, '3r ty~li Boluvi,n, .Basqa da metal emes-
terdin, keBinen ta•sam nz. _ · ·. · ' · 

VaJenttegi . turaqtb/ suv . tegi ol '3r qacanda ·sir valentti BO· 
ladb c;ana .-. at tegi ·oJ qacan da·: eki valt:ntti Boladh. 

Biraq, mefaldhn, tothqtarh men -metal emesterdin , totLqtarhmn 
arasbnda . etkelsiz yl~en <;ik , Bar eken dep ojlavqa BOlmajdh. 
Negizdik 'tothqtardaii Basqa qbcqbldb~ totbqtarb da Beretin me· 
taldar Bar. · Mbsalqa xrom . Cr men rilarganetstb aluvqa Boladb. 
Builardbtl temengi totiqb Cr208 men Mn'O _-' neizdi'k tothqtarh 
Cr03 men- Mn20 7 qhcqhldhq; qbc(fhlqardhn, angijdrijdteri: -· . . ' . ) . ' ' ~ ' - . 

, .:_, Cr08_ + H 20 = , 'H2CrQ4 .. 
~ 1· , _. . . , xrom. qhi:qblb 

' I r Mn201 + H20 .= H2Mn20s = 2ri.Mnd4.:· 
' . · · - _ • . · 1 marga nets qbcq1,lb• 

. . 
. ~iz, marganets qhcqhl·hJlbH . tuzh ·men kezde'sken. BOlathnBl>Z -

"KMn04, marganets · k'alij tyzhnl?n. ertipdisi kylgin . qhz!>l tystl· sola· 
4,h;'. r;uqpll,lh ~avruv-larOJ.a qarsh cam· eseBifid~ ·qoldanadh (aptekalarda 
]athnca-kp.lij.um,gijpe_rmanganijk·4m;dejoi), QhJ~hrs~ . aj thlbp;_ot tegin 

· selfp chqa radb: >-. · " . · , • · :· " · ~ . . , 

.· 



11 ia~rijBe. Xrom anglj,dri]ainen Cr03 Bir'· nece k;ijstal al~p 
suvqa ·~ritini~, sodan cbqqan xrom qbC;qblbna Barij totbqb ·gijdra
dbnhn, ertindisinen kickene qoshnbz. Xrom Barij tuzh suvda· 
erimejdi. _ - · 

R~aksijanbn tendevin c;azhn,bz. • · 1 . ~ - ' ~ ., -

Sonh men, metalda:r qhcqbldardaqb suv tegin avbsihfhp tuz 
qur~qannaQ Basqa, qbC(!}bl qald9qhnho, da sostavhna kire aladh ·eken. 
Metal men metal emesterdi11 ekevin eki faqqa aihrbp tastajtbft 
ylken ajbrmacblbq foq: · , 

B~ Tuz ·tyzsejtin totbqtar. Tuz tyZBejtin tothqtarqa kemir 
' tothqb Co,, azot tothOJh NO sbjaqth, negizdik tothqtar da, angijd
ri jdler· de BO.lmajthp, sajkes qhcqhldar tyzBejtin tot.hqtan c;ana 
asqhn tothqtar c;atadh. . . . ~ · ·· . 

As q b n tot b q dep ot tegi ·men, metaldardbn, kej Bir qhsblbs· 
tarhn ajtadb, rnhsalh, B·arijdhl\_ asqbn. tothqb J?a02, natrijdhn as
qhn tothO]h Na202 c;ana Be.sqalar. Asq1m 'tO~hqtardh forma c;aopman 
qana tothqtar ' devge Bofadb. Durnshnda, q'asijet c;aqI,nan ·?lqanda 
a Sq b n t 0 t b qt a f ~rlsfa QbC'q1bl BOlbp' sanalat!hfl SUV t e g,i Il i 11, . 

. .asqbn· totb-Cllhfl,h11. tqzdarh. . . > . · ·~ 
Temperatuvranh blOJ.bj 0~ ·' etip othrbp, qhcqhldarqa metalda.r

dbn, asqhn tothqtarbn qosbp arekettenqirsek, almasuv reaksijash . 
Boladb da Bir qhcqhl Cbqadh, ol qhcqhl - suv -·teginin . . asqbn 
tOt!;>o{b. . . . 

M6salb: 

'f , Ba02 + H2S04 = Ba~04'+ H202. 

~ykfrt Barij- tuzi. tunaa · tyrinde Belinip -cbqadr, da, suv teginio, 
.asqhn totbOlb ertindide. qaladb. , , · _ . 

· Suv teginin asq1m tofbOjh tez ajrblathn z:at Bo.lqandhqtan c;aj 
1 

i:emperatuvranhn ezinde onhn ornhna sµv men ·ot tegi c1:;01adh. 
. ~ ~ ,,.. 

. 2Ba02_+ 2H2S04 = 2BaS0'4 + 2Ii20·+ 0-a. 
Met'aldardbn, asqM tothqtarh_,da ot tegin c;arbm -·c;arthlap !3e1ip 

"chcprbp, tu.z tyzetin tothqt"arqa ajnaladh.- Mhsalh, Barijdbn asqpn 
tOlbCJlb aa02 ni alsaq; ol gbZdbrOJ.anda ezinin qurbJbShUd3 0{h Ot te·
.ginin -c;arthshn Belip cI:>qai::p;p ·BariJ totbqh 'BaO qavajnaladh: 

2Ba02 . 2sa.0+02. 
'\ . ~ , . 

· Metal m'en ot teginin kej sir qoshlhshndaqb ot tegi. tot·hqfaqh-
<i'an kep BOlbp kelse de, ooian qarap onda.j qoshlbstardh asqbn , 
tothq · dep ajtuvoia Bolmajdb. Mbsalb', inarganetstin qos tothq b 

MnO:i nin 1 marganets tothO}h Mn20 3 ke qaraqanda :ut tegi .kep, 
Biraq eii.b asqbn totbq . devge Bolmajdb, yjtkeni BUI suv tegifiin. ~ · 
as_qhn toth.PJhnho, tuzb emes (qhcqhl men arekettegende suv fegi- .,, -
nin asq1m tothqhn tyzsejdi), ol marganetstbl<J.V qhcqbl H 2Mn03 
tin angijdrijdi Boladb. 
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Basqada· tuz tywejtin t9thqtar Bar, mbsalb temirdin. qaqh 
Fe30 .4; 1!111.nh temirdit~ eki tothO{hDhlJ. qoshlhsh dep qaraJdh: 

· FeO + Fe20 a = Fea04. 

16. Totbq~ardbQ, negizderdiq, QbCQhl!iardbq -~_ana tu~dard&q 
arasbndaOJ.6 . ez - ara ·BajlanbSb. Bizdin. BUI vaqhtqa dejin tanbsbp 
oqhp kelgen qosh}bs <;ikteri ez ara c;aqbn Bajlanhsb Bar <;ikter . 

. Bui qosiilhstardhn. Birinin._ Birine avbsUvhnbn. Bir qatar inhsaldarbn 
kersetyvge de Boladb. . , , . 

Qhcqhldh metal men, metal tot~qh meh m~tal tothqhnQn gijd
ratI, men arekettep, qbcqbld11w tuz cBqaruvqa i3oladh. Tuza& 
Basqa ucqhC:thOJ.h - kem qh·cqhl men arekelt~p, tu;idan qajtadan 
qbcqbt CbQla!uvqa B_oladh. Tuzdh Basqa Bir metal t@tbCl!hnI>n. gijd· 

{ rath men arekeHep, tuzdan qajtadan _metat totbOJbnbn, gijdr:~tb11 
Cbqaruvqa Boladb (Biraq, -Bertolenin. ~re~esin BUZBav kerek). Tuz. 
dan Js:.ejde, metail t6ti,qhn da. chqarmvqa Bol,adh. Mhsal aznt·mhs tuzbn 
Cu(NG3)2 qbzdhfop '.Barhp mps- t0h;CJ1bn' Chqaruyqa BOlaqh . . · 

' . 

- • J-tafrije.e. Qan.hlthfdQn. t~chn._a azci"t in.os tuzhnhn krijstalhn 
salop _, ghzdi:.rhn.hz. _:-'fuz avelf ,Balqhp,~ aqor>hIJ.da :qarajatlQ. Qan.oltbr 
ystinde mhst:bn. qara tysti ' tQthO!h qaJ_adi>. -~· ·· ·;'· _' ; . 

. I : . . , . -. 
Reaksija k~zrnde azotthq qos tofbOlh NQ.? ·meri ct t_egi G2 ' Be· 

linip: cbqadb: - . · _ . -
,,.. 1 r · 

;, 

2Cu(N03h = 2CuQ + 4N02+ Oz. 

Sol azot DJ.bS tuihna'n mbS t6tb0jbn oasqa da pol men, alqyQ1a 
BOladh; ol ycin aveli tuzdhn. ertindisinen silti ,arqhlh ri1'hS tot.hqbnhn 

· gijdrathn tundhrbp' al~dh: · .. · - , _ ·, ' · . 
' • ~ " ' ~1 

, .. , C~ (N03~2 ·+ 2NaOtJ: = ~u (Q_HJ~ f 2NaN~3 

Odan ieijn chqqan tot_hg_ gijdr-_alh~ qhzdbT:Cftib. Bul, tipti. s-uvc:l&ll 
icinde·· BOls.a da, qhzd•hrqannan kejiin· .ajbrJ?lh~p qarajbp ~etedi: · ,_ 

J . . . ' . 
' . 

Cu (q'H)2 = CuO :t H20. ·· . 
J ...... ~ .;·. . - ~ ' 

• 2-tar:r.tjee. Mbs totbqhllbl.J. gijdrathn kyjd.Jrgie sUtf men 
. dbr~p alhp,,,. ertrD;dinin._ · arLJ;~ph tegiQ tastati~z da, _qal91an 

~ tunBash men qa1naq·anca qh~clhfbIJ.hZ. 'FurtBa qara1adb. • 
.Meta-ldhIJ; · eir.-4uzbnan. ;ef?JnCi i!JZ-b-n • f.:hQlaFµvdiblJ. da Bir ·neGe 

-~0lqan~ Bar. ~MhsaJ.b azol~ ··rf!hS· tuz·hnan ·k:ykirt ..i'mhs tuzhn ,alwt ycin, 
-azot qhcqhl·bDJ>n. u_cqhcttqh .m~n ·p-ajda{anhp, azot. mbs.tuzhn CuS©, 
,kykirt qi,eqh)h men 1qhzd·aruvqa ·B9ladh: ~ v · · ·• 

• ",..,.__,.. ,_:.SJ ' ; If .... ., ( 



Et1di, azot mh_s tuzbn ~ooiar-bd·a ajtq:andaj QbZdbrbp ajbfbp, odara. 
chqqan mhs tothqhn sujhltblqaµ kykirt qhcqhlb men · ;:}rek_ettep, 

c~o + ·H2S04= CuS04 + H20. 

Sodan k~ijn tyzilgen tuzd·b krijstaldandhmv kerek. . 
Os'b ituzdb qhzdbfmaj da aluvqa BQladb: ol . ycin kykirttir\ e~tin

disin kyjdirgic natr-men ;:}rekettep inhs ' tothOJ.b·ni.r\ gijdratbn aluvq_~ 
Beladh Cu(OH)2. • ,... < . c r 

, ~ 

' ... • ,..£., .. 
1-esep. Xlorl& aarlj tuz&nan kykirt aarij ·tuz&n aluvd&n. air nece adisterl111«-

ejlaQ;. taa&n.&z. · . · 
· 2-esep. M&st&n.:k:)'klrt qacq&l&nan's·uv tegin quv&p C:&OJ.a almajt&nd&oi&n eske: 

al&p,- m&s ·kuvporqs&n ~asavd&n. adisterln ojl_ap taa&nbz. . 
3-esep. Mbs ku>p,oros&rian m:&s aluvd&n, eki adisin ojlap taBbll,bZ, 

· · Tuz aluvdhIJ. kersetilgen adisterinen Basqa cla adisteri B()la'. 
aladb. Mbsalh, 'at telJ,siz qbcqbldardh"1 tuzdarb; metal men metal" 
etne.st~rdi tetennen qosqannan da cb_OJadb~ Kykirttin temir FeS,. 
kykirt pen temirdi qosqannan Cbqat·hqhti. Bilemiz. Biraq, s6nhn. 
kykirt suv tek qhcqhlhnh-n H2S tuz_!> -ek_endigin d~ Bilemiz, ·onhl\., 
mhsalh-:--kykirt suv tek:' qhcqhlhnhn-suvda erimtaL tuzh; munbn. 
kykirtti natrij men Na2S ky-kirt temir tu_zQhIJ. Peso, ,. aras i.11.daqf, .. 
almasuv reaksijas'hna,n alhnat!indb~bn da Bil~i:niz: 

FeS04 + l'f?2S-=- FeS +Na2S04 . 

. As tuz'im NaC,1 nat.rij metalb inen xlordhU ezdi~ezin qosqann am. 
alUVOJ.a .BOlaQb. . .' . ··_ 

2' lt:esep. Teinengl taslljtsan& dapter:!ni ~ge keclrip air,p; ez ~- aq1 qoslilbianda. 
rea_ksija1_as&p tu~ aeretin zattard& s&z&qca ri:ien qosb_nbzdar: . ' .. 

Mefal Metal emes 
N:eglzdik tofoq, Qi;cqi.ld&ri. ahg_Jjdrijdi 

N~glz Qr,cq&l 
· '.fuz .T-uz ' 

Bulardi.n ar ,qajs'bs&na air-sir ·mlisaldati·keltlrlp, son&n ·tljlstJ ten,dlgin i;a zbn&z·· 
• °I" ...... ~ ,!' ~ A _,. 

Este Bolatbri .. mlrse, · B'izdin . qaqazqa dup~du~bs ~.Qblbp" c;azqarn 
reaksijanbn "'eqri BirdeL is fyzind~ -Bola eermejdi . . Mb.salb: tuzdbJl,. 
Barin Bjrdej qhzdI,rnp "~ar_bp· ajbruv~a Bolmajdh; tbihqt_ardhn," Bar-
11,q_b Birdej suv meri 'q'bsbJ:ma.joh, metaldardbQ da Bari _Bi[dej qhc-· 
'qbldaOJ.b suv tegin quv:op. Ghofa·,alma·jdh, -t. t. keBinese· reaksijanhn: 
Bolathndbq_hn a!dhn ala .· Bolc;av01a Bola db. I\ej- Bjr reaksijan.hn, ~yrer 
<;yrmesine tac;rij13e oi.ana c;avap Bere aladh. Ne -qurlhm paktHercli 
·kep Bilip, ne qu,rlbm· solardb sijstema.01a keltirsek, so} qurlhm, Biz,. 

, aldbn- ala B6lc;aj alamhz. J • 

1. Q&cq&ld&n neglz<!igl degen ne~ 
2, Molekulan&n iClf!degi suv teglnln 

kelmejtln q&cqbldardan mbsal keltlrl~lz. 
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.3'.' CuS04 tuz&na tert tyrli qandaj-qandaj attar qojt.ivoia s o.lad&? , 
· 4. Fe(No3)a tuzhn atan&z? 

5. Q9s tuzdar men gijdro tuzdarOJ.a 1(q&cqbl tuzdaroia) mbsaldar_ keltlr!n!z. 
6. Tuz tyzllyv tyrle~inin aarlbOibna da Bir-Birden mbsal keltlrin,f.z. 
7. Tuzb ~rimejtin qandaj qhCqbldb allesiz? ' . . 
8. Keainese erimejtin qandaj q&tqbldardbn tuzdar&? · · · · 
. 9. Lakmusqa qbc'qbldbq reaksijas&n kersetetin qandaj tuzdar, silt!llk reak-

.sljaSbn kersetetin qandaj tuzdar? M1>,sa1d.ar keltirinlz. · , 
10. Nejtral reakslja degen ne? Notmal tuzdardbn aarlbO!b da ilejtrar aola ma? 
11. Kykirt m&r&c tuzb men azot kal!j tuzbn&n aras1>nda0J& reakslja aq&rbna 

rlej!R aara ala ma?. · · 
12. Totbqtardbn qandaj k}astarbn c;lkterln aileslz? ' 
13 .. Tuz aolatbn. air tothqtbn c;ana qbcqbl aolatbn air totbqtbn attar&n atat\bZ, 
J.4_ 80 gram NaOH dan nece gram as tuzhn aluv01a Mladb? 

15. Kemir aarlj tuzbnan, xlorlb ,aarlj c;ana qajta xlorlb aarijdan·· kemlr aarlj 
tu:r.bn qalaj aluv01a apladb? · 

.... 
' ; 

•' 
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.QOSbMC 

EN, BASTb ELEMENTTERDIN ATOMDbQ SALMAQT A Rb 

-
Azot . N 14,QO~ • Natrlj Na 22,997 
Alyvmijnlj Al . 26,97 . Neon. Ne 20,183 
Argon Ar 39,94 Nijkkel • Ni 58,69 
Barlj .. Ba 137,36 Qalajb Sn '118, 7 
Berljllj • Be 9,02 Platijna .. . Pt 195,23 
Bor .. B -10,82 Radlj •.• Ra 225,97 
Brom •• B: 79,916 Sb nap I-lg 200,61 

. Vljsmut B' 209, Ruvai1dij . Rb 85,44 
Suv tegl ·H ' .1,008 Qor91asLn . Pb 207,22 
Volfram w 184 Selen •.. Se • 78,96 
Ge)ij •. He 4,002 Kyklrt· . s 32,06 
TC:'mir : Fe 55,84 Kym!s . .. Ag 107,88 
Altbn: Au ,197 ,2 , Stront§lj 'Sr 87,63 
Iod ••• J 126,92 Stijsljum Ss' 121,76 
l.ridij • - · Jr 193,1 Tellyvr Te 127,61 
l<admij Cd . 112,41 . Tljtan. ri1 47,9 
Kalij • I< ' 39,096 Torlj . . :; . Th 232,12 
K.itltslj Ca 40,08 I< emir c 12 
Ot tegl • · O 16 Uvran u 238,14 
l\oaalt . Co 58,94 fosfor . p '31,02 
Sljlijtsij . Si 28,06 Ft or F 19 
l:.ljt!j • . Li 6,94 Xlor Cl 35,457 
Magnlj . .M.g 24,32 Xrom. . . Cr 52,01 
Marganets Mo 54,93 Sezlj . ' Cs 132,91 1 
Mbs •.. Cu 63,57 Serlj ·• Ce ~40,13 I MoUJ•don . Mo 96 Mi.rbC Zn 65,38 
Arsenijkum As 74,91 Sljrkonij Zr . ~1 ! 22 I 
---

Es k ~ r 1 y v . . Atomd:r,q salmaqtar1>n eseptegende suv teglnin. atomci:r,q sal· 
maoibn 1,008 ten. dep aladb. Onda ot .teglnin. atomdhq salmaqb 16 ten, aoladh. 



MAZMUNb 
..... 

. • 

. I: Zatt~r ·~ana .olard!>ri, ezgeristeri ,;_ 

1. Za ttar. 2. Zattb taiarttiVdbn texn.ijkada qoldanatbn kej sir t;isil-
deri. -3. ?attardbD. ezgeristeri . . 4, Ajbrb luv reaksijasb. 5. ·Qosbluv· re
ak!)ijas\>. 6. TurmbslaOJb, · endiristeraegi ·c;ana tas ijqattaOjb xijmija lbq 
ezgeri~ter : 

:Ret. 

2 

3 

Suv .. . . .. :. . ; . . . . · ·• . · . . . . : , . '; . . ~- . . . . : . . . 13 

1. TasijOjaltaOJb suv. 2 . . Suvdu tazartuv <;O lb c;:ana .taza suvdbn fijzij• 
kalbq: qasjeti. 3. Suv eritklc zat. 4. Su vdbn so~t.av.b. · 

of tegi .nieri .suv tegi .. . • . • . ~ - . > . : . . . . . 23 
' ( . - . . .. 

·l. ·O( tegi!n aluv c;:ana . onbn qasfjeti .' 2. Ot tegin <;hjnav c;ana onb.n 
icir\de 'tyrli · zattardb c;:andbruv. 3. Ot teg·in aluvdbn texnijkalbq t;isi.l
·deri 

1
c;:art.a .ot teginin qoldanbluvi>. :4. Suv tegil,1 aluv. 5 .. Suv tegjnin 

. ' qgsjjet~eri; 6. Suv teginirt c;:albnb, 1: Kyrkirevik gaz. 8. Suv teg_in 
·· texnijkada· a luv c;:oldarb. · . • · -

1¥. Elementter 

y. Zat_t.bn' saltp~OJb saqtaluv zatib . 
1
' " l : Metulci'ar men t;ic; rij se . . 2. Basqa za'ttar men . t;ic;-rjijseler. ·3. Zattbil. 

salmao1b saqtalu v zanb. -, 
. . ' 

y1 . . Ava : : . · .. · ..... • ... . . . , . ... . " t . 

1. Av~-gazdardbD, qospa_s.b. 2. Avanhn sostavb. 3 . . ljnertti gazdar. 

VII. Xijmijalhq ; ·qosh!hstardaOJb elementt·e~,. ar.ashndaGJb salmaq qa~ 
tbnas : . -. . . . . , . . . · . . . · . • . . . . · . • . . • . • . 

1. Suvdbni sa'i'maq· sostav:h. 2. ·Analijzde\r -c;a.na sijntezdev. · 3. Tyrli 
t;isilder men ta sb l·oian suvdi, n· salmaq sostavb. 4 .. Suv tegfnin asqbn 
totb?J,b· .5. EJd . elementtin tyr.li qosblbsta'rbnun salmaq sostavtarb. 

VJII. ' Zattbn,. qurbl&Sb . . . · . . . . • • . • • • 
r • .- ... , 

·l. D;ilto~ atomdarh. ?. Atom - moleku ldbq oquv 3. Elemnetterdin 
allotropijalbq ty·r ezgeri.steri 4. Atomnhn salmaOJb ('ana atomdbq 
salmaq. 5. Xijmijalhq1 form.uvlala r. · 6. Xijmijalhq formuvlalar qalaj 

· quraladb. 7. Molekuldbq form uvlal \l r. 8. Xijmija lbq ten.ctikter. ·9. Tea,de[{
.ter ·meri formuvlalar sojbnca ~septev. 10, Xijmija ti,li. 

IX. Totho1uv. Tothqsbzda~~v " .· '.. . . . . . • . . . . • . • • . • 

.}. Avanhn ic.i nde c;ana. ot tegfri in icind~ ~anuv. 2. <;anuv reaksljas)>nhn 
manhZh. 3. A'.OJaCtb c;ana tas kemirdl~qur6Jaq ajdav. 4.-<;albn. ti . Kemir 
totbOJb generator gazb. 6. Bajav tolbOJUV. 7. Totbqshzdanuv reaksijaab . 
8. MetallurgljadaOJb totbqsbzi:lanuv reai{s!jalan~'. 9. Temlr ruvda arb 
c;ana flyfs te r. 10. 'Domna· protsesi. · 

'.,33 

36 

'40 

.-.c. I 

45 

54 

75 

' ' 



X Tothqtar. Negizder. Qhcqbldar. Tuzdar . .... .. .. .. . . . . 

1. Tot&qtar c;ana to!_bq tardhn gijdrattar&. 2. Totbqtard&n fcirmuvlalar&. 
yalenttik. 3. Negizder. 4. Qhcqbldar. 5. Qi,cqbldard&n mefaldaroia 
areketi . Tuzdar. 6. Mete! men tuzdbn ez ara arekettesyvl. 7. Qbcq&l,dar
dbn metaldar totbqtarhna i;asajtbn areketi. 8. Qhcq bldardbn metal tot&q
tarbnbn gijdratbna areketi. 9'. Eki tuzdbu arasbndaqh almasU\' reak~ 
sl jash. 10. Tuz Ben qhcqbld&n arasbndaoi& almasuv reaksijas&. 11. Tuz 
Ben slltinin arasbndaO]b almasu v reaksijash. (negizderdi aluv). 12. Tuz
dardbn c;ana negizderdin erimtaldbCJib. '13. s ·uvsbz. e\ ·i totbqtbn ara
Sbndao(b reaksijadan tuzd&n tyzllyvi. 14. Nejtraldanuv r eaksijasb. 
15. T.otbqtard&n i;:Ikteri. 16. Tot&qtarctbn, negizderdin,, qr,cq&ldardbn 
c;ana tuzda.rd bn arasbndaOjb ez ara Bajlan&sb. · 

i!Qos&mca. En Bastb elernent ter-din. atomdbq . salm.aq{ar& . 

'J• 

" I 

99 

129 



. I 

• >,_ . • 

- I ..; 'ij:~ ' ~ ' 

Qavaptb redaktor · Qazl}ek0:0 OJ. Texnijkaloq· tedakitor .R. AllmeaefJa. 
~vaptb korrektor _Mustafijn A, · ' · 

· &dirl~ke 1B~rlldl 1'7/YII....:1938' ~ . ·Basuv.01a ruqsat etildi 21/Vll'-38-i;. 

Qazgosljzda! M 304. •GJaBlljt ~kilt M 14'11~ Qaqaz' formatb . 60 X 92 1/ 16• · 

!(elem!. 81/4 B.- t. -T>bjr;ai;& 14'150. · Basp~ taBaqta 55000 znak. 
r ~ - · 

'\ 




	химия19380001-0002
	химия19380003-0004
	химия19380005
	химия19380006
	химия19380007
	химия19380008
	химия19380009
	химия19380010
	химия19380011
	химия19380012
	химия19380013
	химия19380014
	химия19380015
	химия19380016
	химия19380017
	химия19380018
	химия19380019
	химия19380020
	химия19380021
	химия19380022
	химия19380023
	химия19380024
	химия19380025
	химия19380026
	химия19380027
	химия19380028
	химия19380029
	химия19380030
	химия19380031
	химия19380032
	химия19380033
	химия19380034
	химия19380035
	химия19380036
	химия19380037
	химия19380038
	химия19380039
	химия19380040
	химия19380041
	химия19380042
	химия19380043
	химия19380044
	химия19380045
	химия19380046
	химия19380047
	химия19380048
	химия19380049
	химия19380050
	химия19380051
	химия19380052
	химия19380053
	химия19380054
	химия19380055
	химия19380056
	химия19380057
	химия19380058
	химия19380059
	химия19380060
	химия19380061
	химия19380062
	химия19380063
	химия19380064
	химия19380065
	химия19380066
	химия19380067
	химия19380068
	химия19380069
	химия19380070
	химия19380071
	химия19380072
	химия19380073
	химия19380074
	химия19380075
	химия19380076
	химия19380077
	химия19380078
	химия19380079
	химия19380080
	химия19380081
	химия19380082
	химия19380083
	химия19380084
	химия19380085
	химия19380086
	химия19380087
	химия19380088
	химия19380089
	химия19380090
	химия19380091
	химия19380092
	химия19380093
	химия19380094
	химия19380095
	химия19380096
	химия19380097
	химия19380098
	химия19380099
	химия19380100
	химия19380101
	химия19380102
	химия19380103
	химия19380104
	химия19380105
	химия19380106
	химия19380107
	химия19380108
	химия19380109
	химия19380110
	химия19380111
	химия19380112
	химия19380113
	химия19380114
	химия19380115
	химия19380116
	химия19380117
	химия19380118
	химия19380119
	химия19380120
	химия19380121
	химия19380122
	химия19380123
	химия19380124
	химия19380125
	химия19380126
	химия19380127
	химия19380128
	химия19380129
	химия19380130
	химия19380131
	химия19380132
	химия19380133
	химия19380134
	химия19380135
	химия19380136

