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1.ITosscHUTEIBLHASA 3aNIMCKA

TunoBas yuebHass mporpamma pa3zpaboTaHa B COOTBETCTBHH C IMpUKa3aMu
Munuctpa obpazoBanusi u Hayku PecnyOnmku Kaszaxcran ot 31 oxtsiops 2018
roma Ne 604 «0OO0 yTBepXIEHHUH TOCYAapCTBEHHBIX OO0IIE00s3aTENbHbBIX
CTaHJIapTOB 00pa30BaHUs BCeX ypOBHEH oOpa3zoBaHusi» U OT 8 HOsA0ps 2012 rona
No 500 «O0 yTBepkJI€HUU THUIOBBIX y4YEOHBIX IUIAHOB HAYaJIbHOTO, OCHOBHOTO
cpeaHero, oo1iero cpeaHero oopazoanus Pecnyonuku Kazaxcrany.

Coucok  peKOMEHIyeMOW JIMTEPATYphl COCTaBJIIEH Ha OcHOBe IIpukasza
Munuctpa obpazoBanus u Hayku Pecniyonuku Kazaxcran ot 17 masg 2019 roma Ne
217 "OO yTBepkJIeHUU NepeuHs y4eOHUKOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB,
nocoOui U ApYyroi TOMOJHUTEIBHON JINTEPATyphl, B TOM YUCIE Ha 3JIEKTPOHHBIX
HOCUTETAX" .

Ilens oOydenuss y4eOHOM mUCIMIUIMHBI "XuMmus'"- MpemoCTaBICHHUE
00y4arolUMCsl CUCTEMbl 3HAHUN O BEIIECTBAX M UX IPEBpAILEHUSAX, 3aKOHAX U
TEOpUsX, OOBSICHSIOUIMX 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa HU
CTPOCHHMSI, TPEAOCTaBICHUE OOyYaromKUMCS BO3MOXHOCTHU npuoOpeTeHus
NOHUMAaHUsl XHMHYECKUX IPOLECCOB, 3aKOHOB M HX 3aKOHOMEPHOCTEW MJIA
0e30MacHOr0 TMPUMEHEHHST B peajJbHOM  JKU3HH, KPUTHYECKON  OLIEHKH
uH(pOpMAIUU U NPUHATHS PELICHUH.

Ha wusyyenume yueOHOW  nucuuriuHbl "Xumug' €CTECTBEHHO-
MaTEeMaTU4YeCcKOoro HallpaBJEHUsI B  OpraHU3aLMsIX TEXHUYECKOTO U
NpOo(ECCHOHAILHOTO  00pa3oBaHUsl IO  OOHOBJIEHHOMY  COJIEPXKAHUIO €
yIIIyOJI€HHBIM U3YYEHHUEM CTaHIAapTOM mpeaycMoTpeHo 150 yacos.

3agaun 00y4eHHUSI:

1) ycBoeHHE MpPaKTUKO-OPUEHTUPOBAHHBIX 3HAHUM, MOHSATUM, TEOPUN U 3aKOHOB
XAMHUYECKOU HAYKH;

2) oBlaneHHWE YMEHHUSMH HaOM0gaTh U OOBSACHATH XUMHYECKHE SIBICHHUSA,
IPOUCXOMSIINE B IPUPOAE, JIaDOPAaTOPHH, HAa NMPOU3BOJACTBE U B IOBCEIHEBHOU
KU3HH;

3) pa3BuTHEe yYMEHHMH oOpamarbcs C BEHIeCTBAMH M JTAOOPAaTOPHBIM
000pyJIOBaHMEM HAa TNPAKTUYECKUX 3aHITHUSIX, C COOIIOJEHUEM MPABUI TEXHUKU
0€e30I1aCHOCTH;

4) pa3BuUTHE MO3HABATEIbHBIX HHTEPECOB M HMHTEIUIEKTYaJbHBIX CIOCOOHOCTEN
oOyyJaroumxcsi B MpoIecce MPOBEICHUsS] XUMUUECKOTO SKCIIEPUMEHTA, BbIpaOOTKa
NOTPEOHOCTH CAMOCTOSITEILHO MPUOOPETATh XUMUYECKHE 3HAHMUS;

5) BocnUTaHWE OTHOIIECHUS K XHMHUHM Kak K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U 3JIEMEHTY 00I1I€UEI0BEUECKOMN KYJIbTYPHhI;

6) pacKpbpITHE OOIICCTBEHHOM 3HAYMMOCTH, TYMaHHUCTHYECKOW HaIpaBJICHHOCTH
XUMHH, €€ BO3pacTaliolleld pOJu B pEIICHUH NpodsieM, CTOALMX Mepen
YEJI0BEYECTBOM;

7) WCHOJB30BaHHE TMOJIYYCHHBIX TEOPETUYECKUX 3HAHUM [ OOBACHEHUS
XUMHYECKHX SIBJICHUN U CBOMCTB BEIIECTB, AJs1 0€30MaCHOTO MCMOIb30BAaHUS UX B



OBITY, CETbCKOM XO3SMCTBE M Ha MPOW3BOJCTBE, NPEAYNPEKACHUS SIBICHUN,
HAHOCAIIUX Bpe 30POBbIO UEJIOBEKa U OKPYXKAIOIIeH Cpee;

8) dbopMupoBaHHE OMbITA IEHHOCTHBIX U KPUTUYECKUX OTHOLICHUH K 00BEeKTaM
WIA CPEACTBAM JICATEIBHOCTH YEJOBEKa, €ro MpOSBICHHE B OTHOIICHUU K
OKpyXaromemy  MHpY,  (QOpMHUpOBaHHME  KIIOYEBBIX U MPEIAMETHBIX
KOMIETEHTHOCTEH, CHOCOOCTBYIOIIUX PELICHUIO >KM3HEHHBIX MPOOJIEM KaxKIOoro
YjieHa oOlIeCTBa.

B mpormecce oOyueHus XUMHUH OCYIIECTBIISIIOTCS MEXKIPEAMETHBIE CBSI3U CO
CIEIYIOIUMH yUeOHBIMU TUCIUTIIINHAMH:

buonorust - 6uonorudeckas pojab MUKPO-, MAaKpOIJIEMEHTOB (METaUIOB U
HEMETAIJIOB); OMOJOTHYecKass U MHINEBasi [ICHHOCTh YTJIEBOAOB, JKUPOB, OCIIKOB,
aAMUHOKHCIIOT;, TeHBI, HAacIeACTBEHHOCTh, posib JIHK (mezoxcupubonyxiennoBas
kucinora) u PHK (puboHykienmHoBas KuCIOTa), TIOHATHE O TEHHOMU
WHXCHEPHUH; XUMUUECKHI COCTaB JKUBBIX OPTaHU3MOB; COBPEMEHHBIC OTKPBITHUS
OMOTEXHONOTUH, OMOXMMHUU B OOJACTH MEAMLMHBI U SKOJOTHH; SKOJIOTHYECKast
0€30MacHOCTh MPUMEHEHUS Pa3JIMUHbIX BEIIECTB B OBITY;

['eorpadus - MecTOpOXXKIEHUE TOJIE3HBIX MCKOMAeMbIX, YT, HeTH,
OPUPOJHOTO  ra3a; MPUPOJHBIE  CBHIPHEBBIE  PECYpPCBl U OCHOBHBIC
METATypruueckie, XUMHUYECKHe U TMepepadaThiBalolue MPOU3BOACTBA B
Kazaxcrane wu wMupe, HX MNpaKkTUYeCKas 3HAYMMOCTh [UJIsI  COIHMAJIbHO-
HYKOHOMHUYECKOTO PAa3BUTHS CTPAHBI; PAIlHOHATBHOE MCIIOJIb30BaHNE MUHEPAIBHBIX
PECypCoB;

Anrebpa W TeoMeTpHsl - HCIOJIb30BAaHHUE MAaTEMaTHYECKHX pPacyeToB IO
dbopMyliaM U ypaBHEHUSM XUMHUYECKHX PEaKIUi MPU U3YYCHUH KOJINISCTBEHHOTO
COCTaBa BEIIECTBA; (OPMBI STIEKTPOHHBIX 00JAKOB, MPOCTPAHCTBEHHOE CTPOCHHE U
reOMETPHUS MOJICKYT;

®dusuka - CcoCTaB M CTPOEHHE aroMa, AaTOMHBIX sIep, H30TOIIOB,
palloOaKTUBHOCTb, SAJIEPHBIE PEAKIMHM;, arperaTHble COCTOSHUS  BELIECTB,
KPUCTAITMYECKHUE PEIIETKH, Fa30BbI€ 3aKOHBI; JIEKTPOJIN3 PACIVIABOB U PACTBOPOB
conieii; 3akoH anekTponuza Dapaznes; anpTEpPHATUBHBIE HCTOYHMKU JHEPIHH,
SHEepreTudecKuil noreHnuan Kazaxcrana;

Nudopmatuka - paboTa C DICKTPOHHBIMH YUEOHUKAMH, TTOCOOHSIMH,
BUPTYaJIbHON naboparopueit; co3gaHue IIpe3eHTaluN, [IPOEKTOB c
UCTIOJIb30BAaHUEM  KOMITBIOTEPHBIX  MPOTpPamMM;  TMOUCK  JIOMOJHUTEIbHBIX
MaTepuaioB B ceTH VIHTepHET, HaBBIKM  TOJB30BAHUS  PA3TMYHBIMU
IPUITOKEHUSIMHU.

[Tpu cozmannm pabodnx yueOHBIX MPOTPaMM OpraHU3aIUs TEXHUYECKOTO U
npohecCHOHATLHOTO 00pa30BaHUs UMEET MPaBO:

- BBIOMpATh pa3IMYHbIC TEXHOJOTUH OOy4eHHUS, (OPMBI, METOIBI OpraHU3aIUN U
BUJIbI KOHTPOJISI y4eOHOTO MpoIiecca;

- pacnpenenatb oOumii 06beM 4acoB yueOHOro BpEMEHHM Ha pa3zelibl U TeMbI (OT
o0bemMa 4acoB, BBIICJIEHHOTO HAa U3YUYE€HUE AUCLUILIUHBI);

- 000CHOBaHHO U3MEHSATH YUEOHYIO TPOTrpaMMy B U3yUEHHUU €€ MOpsIIKa.



2. TemaTn4yeckui MJIaH TUCHUILIHHBI
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Paznea 1.YacTuubl BenecTsa * * *
1 | Temal.CocraB u CTpO€HHE aTOMa
2 Tema 2.Pacnipenenenue u IBMIKEHNE AIEKTPOHOB B aTOMax
3 | Tema3. XuMudeckas CBsI3b
4 Temad. Monnas cBsi3b. Metamnmaeckas cBs3b. BogopoaHas
cBs13b. Kpucrammnyeckue pemerku
Paznen 2. [lepuoan4yHocTb. 3aKOHOMEPHOCTH MPOTEKAHUSA * * *
XHMHYECKHUX peaKIui
5 | Temal. Ileproauueckuii 3aKOH U NEPUOAMYECKAsL CUCTEMA
6 | Tema2. CrexroMeTpHUECKHE 3aKOHBI XUMUU
7 | Tema3.3aK0H COXpaHEHUS MACCHI BEIIECTB
8 Temad.OxkucIuTEILHO-BOCCTAHOBUTEIIBHBIC TTPOIIECCHI
9 Tema5. CtangapTHBIC AIEKTPOIHBIE TOTCHITHAIIBI
Pa3gen 3. DHepreTuka XuMHYeCKUX peaKkuuii * * *
10 | Temal.BHYTpeHHSS SHEPTHs M SHTAIBIUS
11 | Tema2.3akon [I'ecca
12. | Tema3. CKOpPOCTh XUMHUYECKON PEAKIIUH
13 | Temad.BnusHue yciaoBUi HA CKOPOCTh XUMUYECKUX PEAKITUH.
Karanu3z
14 | Tema5.XuMHuueCcKoe paBHOBECHE
15 | Tema6. MccnenoBanue BIMSHUS pa3IMUHbIX (PAKTOPOB Ha
CKOPOCTh XUMHUYECKUX PEeaKIUil
16 | Tema7. Teopuu KMCIOT M OCHOBAHHM
17 | Tema8.MoHHBIE paBHOBECHS B PACTBOPAX JIEKTPOJIUTOB
18 | Tema9. Bydepubie pacTBOpEI
Pa3nen 4. Xumusi BOKpyr Hac * * *
Xumus 3emian
19 | Tema 1. AHaIIUTHYECKUE METO/IbI B COBPEMEHHBIX
HCCIIETOBaHUSIX
20 | Tema 2. Dnementsl 17 (7A) rpynibl
21 | Tema 3. 3y4yeHune CBOMCTB raJIoreéHOB U OIpe/IeIICHUE
raJIOTeHU-UOHOB B BOJHOM PAacTBOpPE
22 | Tema 4. Dnementsl 2 (IIA) rpynmsl
23 | Tema 5. Pemenue skcriepuMEHTATBHBIX 33249
24 | Tema 6. Dnementsl 14 (IVA) rpymimbt




25

Tema 7. ®opmbl HAX0XKICHUS B IPUPOJIC U CIIOCOOBI
ITOJIYYEHUS IPOCTHIX BELIECTB

26 | Tema 8. CTpoeHuE 1 CBOMCTBA MOJIEKYJIBI a30Ta U aMMHAaKa

27 | Tema 9. IIpoMBIIUIEHHOE POU3BOJICTBO a30THBIX yI00PEHUI

28 | Tema 10. KoHTakTHBIH cr1ocO0 MOTYUYEHHS] CEPHOU KHCIOTHI

29 | Tema 11. Dxonorudeckoe BO3/ICHCTBUE OKCHJIOB a30Ta U
HUTPATOB U JHOKCHJA CEPbl HA OKPYKAIOILYIO CPEeIy

30 | Temal2. [TomyuyeHne METAJUIOB U CILUIABOB

31 | Temal3. [Ipon3BOACTBO YyT'yHa U CTAIH

32 | Tema 14. OOmas xapakTepUCTHUKA NMEPEXOTHBIX METAJIIIOB

33 | Tema 15. KoMriekcHbIE COSTUHEHUS

34 | Temal6. Hay4Hple MpUHIUIIEI XUMUYECKOTO TTPOU3BOJICTBA

35 | Temal?. IIpoGemMbl OXpaHbI OKPYKAIOMIEH CPeIbl IPH
MIPOU3BOJICTBE METAJIJIOB

36 | Tema 18. 12 npuHIMIOB «3€JICHON XUMUW.

Yriepoa M ero coeUHeHus

37 | Tema20.BBeneHne B OpraHUIECKYIO0 XUMHUIO

38 | Tema 21. Knaccudukaiusi OpraHMueCKUX BEIIECTB

39 | Tema22.llpenenbHble YIIE€BOAOPOIBI

40 | Tema 23. HenpenenbHble YITIEBOAOPOIbI. AJTKEHBI

41 | Tema 24. Peaknus nonumepusauuu. ITponzBoactso
MOJIUATHIICHA

42 | Tema 25. CocraBieHue MOZAETICH MOJIEKYJT OPraHUYeCKUX
BEIIECTB

43 | Tema26. KayecTBeHHBIC peaKIIMi Ha HEHACBIIICHHOCTD CBSI3U

44 | Tema7.AnkagueHsl. AJIKAHBI

45 | Tema 28. CoequHEHHS] apOMAaTUYECKOTO psija

46 | Tema 29. I'eTepolIMKINYECKAE COSAMHEHUS

47 | Tema 30. Uctounuku yraesoaoponos. Hedrts. [TepepaboTka
He(PTENPOIYKTOB

48 | Tema 31. Ilpupoxansrii ras. [TonyTable HeTSIHBIC Ta3bI

49 | Tema 32. Yrosb. KokcoBaHMe KAMEHHOTO YTJIs

50 | Tema33.I'aioreHoankaHsl

51 | Tema34. Peakuuu HyKI€0(pMIBHOTO 3aMEIICHUS U
ANMMHUHHAPOBAHMSI TAJIOT€HOAIKAHOB

52 | Tema35. Kucnopoacoaepxkanine OpraHH4eCKue COeTUHEHUSI.
CnupTsl 0JIHOATOMHBIE, MHOTOATOMHBIE

53 | Tema36.PacTBOpMMOCTh CIUPTOB B BOJIE, TOPEHUE CIIUPTOB,
KaueCTBEHHbIE PEAKIIMHN HAa OJTHOATOMHbIE I MHOTOAaTOMHBIE
CIUPTHI

94 | Tema37. denodsl

55 | Tema 38. KapOoHuabHBIC cOeTUHEHUS. ATTBJICTHIBI M KETOHBI

56 | Tema 39. KapOoHOBBIE KUCIIOTHI

57 | Tema 40. IlonyueHue u M3ydyeHNE XUMUYECKUX CBOMCTB
YKCYCHOM KHCJIOTBI

58 | Tema 41. Cnoxxubie 3¢upsl 1 MbuIa. JKuUpsI
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59 | Tema 42. Mbina ¥ CHHTETUYECKHE MOIOIITUE CPEACTBA
60 | Tema43. BbICOKOMOJEKYISIpHBIE COSAUHEHUS
61 | Temad4. Peakuuu mnonmkoHAeHcauu. [lommaMuas u
oI PUPHI
62 | Tema 45. IlpumeHeHne 1 BO3CHCTBYE TIJIACTUKOB Ha
OKPYKAIOIIYIO CpPeIy
63 | Temad46. PaciozHaBaHue T1acTMacc M BOJIOKOH
64 | Temad7.Pa3paboTKka HOBBIX BEIIECTB U MaTE€pPHUAJIOB
65 | Tema 48.HanorexHomnorus
Paznea 5. XumMusd U :KU3Hb * * *
buoxummus
66 | Tema 1. YrieBosl
67 | Tema 2. XumMudeckue CBOMCTBA TITFOKO3bI KaK
anprerunocnupra. KauecTBeHHas peakiysi Ha Kpaxmai
68 | Tema3. AMuHBI
69 | Tema4. AMHUHOKHCIIOTBI
70 | Tema5. benku, cTpoeHHe, CBOMCTBA
71 | Tema 6. Ponb u npuMeHnenue pepMeHTOB
72 | Tema 7. CTpyKTYypa HYKJIEHHOBBIX KHUCIIOT
73 | Tema 8. JleHaTtypaius v 1IBETHBIC PEAKIIUN OCITKOB
Bcero: 150 120 30
3. Pe3ynbTaThl 00y4eHUus: U KpUTEPUHU OLEHKHU
Ne | HammenoBanue | CoaeprxkaHue pasaesia Pe3yabTarsl Kpurepum ouenkn
pasaena o0y4eHus
1 | Pa3gen 1. CocraB u cTpoeHHE 1.3HaTh DIlepeuuncnser
YacTuusbl aToMa. AToM — COBPEMEHHYIO OCHOBHBIC TTOJIOKCHHUS
BelllecTBA CJIO’KHAsI YaCTHIIA. TEOPUIO CTPOEHUS | COBPEMEHHOW TeopHuH
PannoakTHBHOCTS. aToMa u CTPOCHHS aTOMa;
SAnepHble peakiyu. BaKHEUIITHE 2)O0BscHSIET
XapaKTePUCTUKU bu3UYeCKUit  CMBICI
YyacTUIl BeUlecTBa | MPOTOHOB,
U aToMa. HEUTPOHOB,
3JIEKTPOHOB,
HYKJIOHOB u
HYKJIH]IOB;
3)PackpriBaet

colepKaHUE TOHATHI
W30TOIBI, N30TOHBI.




2.00bICHATD
PUPOY
PaZinOaKTUBHOCTH
U IPUUNHY
pacmana
pasnOaKTHBHBIX
HU30TOIIOB.

1)Onpenemnsier
IpUpoIy
pPaaMOaKTUBHOCTH U
NPUYHHY pacmana
U30TOIIOB,
2)ITosicusier
coziepKaHue
HPUPOIHBIX

U30TOIIOB,
3)Paznuuaer o -yum,
B-myum, y-myym;
4)HaszpiBaet
PaarOaKTUBHOTO
pacriajia BeIecTB.

THIIBI

3.3HaTh yciI0BuUs
IIPOTEKAHUS
SIIEPHBIX pEaKIuil.

1)CocraBnsieT
YpaBHEHUS  SIACPHBIX
peakiui;
2)PackpbiBaer
3HAYUMOCTD SIIEPHBIX
peaxkuuit B
HEPreTHYECKOM
MOTEHITHAIIE
Kazaxcrana.

Pacnpenenenue u
JBUKEHUE 3JIEKTPOHOB
B aTOMaXx.
OHepreTudyeckue
YPOBHH | MOTyPOBHH.
KBaHTOBBIE UKCHa U
opOuTay.

1. YMeTh ucath
AJIEKTPOHHBIE
KOHpHTyparmm
nepBbIX 36
XUMHYECKHUX
3JIEMCHTOB
MePUOINYECKOMN
CHCTEMBI.

DIlepeuuncnser
XapaKTePUCTUKU U
3HAYEHUS] KBAHTOBBIX
YHCeNl ¥ aTOMHBIX
opOuTanei;
2)Paznuuaet GopMel
s, p, d, f opOuTaneii;
3)[Ipumensier
MPUHIIMIT MUHUMYyMa
SHEPTUH, TPUHIIHIT
[Taynu, nmpaBuiio
XyHJa, IpaBUiIO
Kneukosckoro mis
3aMOTHCHUS
AIEKTPOHHBIX
opOuTanei.

Xumudeckas CBI3b.
DNEKTPOOTPULIATEIILHO
CTh U MOJIAPHOCTD
cBs3u. KoBanentnas
cBsa3b. CBolicTBa
KOBAJICHTHOM CBSI3U.

1.00BSCHATD
PUPOIY
XHMHYSCKOM CBSI3U
1 €€ BUJIBI.

1)Pa3bsicuser
bu3HYECKUI CMBICT
TIOHSATHS
AIIEKTPOOTPHUIIATEITHHO
CTH XHMHYECKOTO
DIIEMEHTA;
2)Omnpenensier
3HAuUCHUE
ANEKTPOOTPHUIIATEIHHO
CTH TI0 TIOJIO’KEHUIO
XHUMHYECKOTO
DJIEMEHTA B
Ilepuoanyeckoit




CHCTEMC;
3)Onpenensier BU
XUMHUYECKOM CBSI3U.

2.XapakTepu3oBaT
b MEXaHHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM
CBSI3U.

1)OnucsiBaer
CBOMCTBa
KOBAJIEHTHOM
MOJISIPHOM U
KOBAJIEHTHOM
HETIOJIAPHOM CBSI3H;
2)O0bBscHSET
obOpaszoBaHue
KOBAJIEHTHOM CBSI3U
10 OOMEHHOMY 1
JIOHOPHO-
aKILIETITOPHOMY
MEXaHU3Mawm;
3)CocraBinser
nuarpammy Jleronca
1t mostekyn H2, Cl12,
02, N2, HCI, NH3;
4)Pa3muyaeT TUITBI
TUOpUAN3AIIY;

5) O60cHOBBIBAET
3aBUCUMOCTb CBOWCTB
BEIIECTB OT
AJIIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO
CTPOEHHUSI MOJIEKYJI Ha
npumepe BF3, CH4,
NH3, H20, BeCI2.

Honnas cBI3b.
Merannuueckas CBS3b.
Bonopoanas cBsi3b.
Kpucrannnueckue
pewetku. Teopust
OTTAJIKHUBaHUS
3JIEKTPOHHBIX TIap.

1.30aTh
MEXaHU3MBbI
o0OpazoBaHUs
HOHHOM,
METaJUINYECKOM,
BOJIOPOJTHOM
CBSI3EH.

1) IMoka3biBaeT
o0pa3oBaHUE HOHHOM
CBSI3U B pe3yJIbTaTe
AIIEKTPOCTATUYECKOTO
NPUTSHKCHUS
IPOTHBOIOJIOKHO
3apsDKEHHBIX HOHOB;
2)O0BscHSET
PUPOTY
METAILTHYECKOM CBSI3U
U €€ BIMSHUAC Ha
¢du3nueckre CBOMCTBA
METaJIOB,
3)PackpriBaeT Ha
pUMepax MEXaHU3M
o0Opa3oBaHUs
BOJIOPOJIHOM CBSI3H.

2.Paznnuares THOEL
KPUCTAJUTHYECKUX
PELIETOK BEIIECTB.

1)HasbiBaeT
pas3InvHbIC THUIIBI
KPUCTATHICCKUAX
PEIIETOK BEIIECTB;
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2)Onpenensier TUI
KPHUCTAJUIMYECKON
PEUIETKU BEIlEeCTBA;
3) [Iporno3upyet
CBOMCTBA COEIMHEHUH
C PA3IMYHBIMU
BHUJIAMU CBSI3€U U
THUTIAMH

KPUCTAJUTMYECKUX
PELIETOK.
Pazpnen 2. [lepuoanueckuii 3akon | 1.3HaTh 1) O6bsacHseT
IlepuoauvHoCT | M IEpUOANYECKAS MePUOIUYECKU I (bU3UYEeCKU CMBICIT
b. CUCTEMA. 3aKOH U | IEPUOANYECKOTO
3akonomepHoc | [lepuognyHocTh MEPUOIUYECKYIO 3aKOHa;
TH MPOTEKAHUS | U3MEHEHUS CBOWCTB CUCTEMY 2) Onpenenser
XUMHYECKHX 3JIEMEHTOB B IEPHOJAX | XUMHYECKHUX BAJICHTHOCTb U
peaxkumii U TpyIIax. AJIEMEHTOB, KaK | CTEIEHb OKUCIICHUS
3aKOHOMEPHOCTh rpaduueckoe aTOMOB;
M3MEHEHHSI KUCJIOTHO- | M300paskeHue 3)OnuceiBaer
OCHOBHBIX H 3aKOHa. 3aKOHOMEPHOCTHU
OKHUCIIUTEIBHO- M3MEHEHUSI CBOMCTB
BOCCTaHOBUTEJIbHBIX aTOMOB XMMHMYECKHUX
CBOMCTB COCAMHEHUH B JJIEMEHTOB: paauyca,
MEPUOJIAX U TpyNIax. SHEPIruM MOHU3ALUH,
CPOACTBA K
3JIEKTPOHY,
ANEKTPOOTPHUILIATEIILHO
CTH U CTEIIEHU
OKHCIICHUS.
2.YCBOUTH 1)O0bsicHsIeT
MOHATUSA 3aKOHOMEPHOCTHU
NEePUOIUYHOCTH M3MEHEHUN KUCIIOTHO
WU3MEHEHUS - OCHOBHBIX CBOWCTB
CBOMCTB 3JIEMCHTOB | OKCHUJIOB,
B [E€pUOAAX U | TUAPOKCHUAOB H
rpyIrmax, BOZOPOJHBIX
3aKOHOMEPHOCTHU COEMHECHUI
WU3MEHEHUS XUMHYECKHUX
KHCJIOTHO- 3JIEMEHTOB 10
OCHOBHBIX U | IepuoAaM U rpymnmam;
OKHCIIUTEIBHO- 2)[Iporuo3upyet
BOCCTAHOBUTEJbHBI | CBOMCTBA XUMHYECKHUX
X CBOWCTB | 3JIEMEHTOB U UX
COCTMHEHUN B | COSIUHEHUHN I10
nepuoaax U | MOJIOKEHUIO B
rpynmnax. MePUOINYECKOM
CUCTEME;
3)Ilepeuncnser
OCHOBHBIE
HalpaBJIeHUs

pa3BUTUS HAYKH,
CBS3aHHBIE C
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NepuoaANYCCKUM

3aKOHOM.
CrexuomeTrpuueckue 1. 3uatb u 1)PackpbiBaet
3aKOHBI XUMUHU. MPUMEHSITh coJiep’KaHue 3aKOHa
OcHoOBHBIE CTEXHMOMETPUUYECKH | COXPAHEHHS MacCChl;
CTEXUOMETPUYECKUE € 3aKOHBI XUMHUH B | 2)O0BSACHSET 3aKOH
3aKOHBI XUMUHU. pelieHuu 3aiay. ABorazpo
OTtHocuTenbHAS U TPaHMIIBI €TO
aTOMHas U MIPUMEHUMOCTH;
MOJIEKYJIIpHAs Macca. 3)Beruucnser
KonuuecTBo BemiecTna. OTHOCHUTEJIbHYIO
aTOMHYIO U

MOJIEKYJIIPHYIO MacCy
BELICCTBA;

4)PackpbiBaet
COJIepKaHUE TOHATUSA
KOJIMYeCTBa
BEILIECTBA.
3aKOH COXpaHEHUs 1.Beinmonuenue 1)2kcnepuMeHTanbHO
MacChl BEIIECTB. IPaKTUYECKON BBIYHCIISIET Maccy,
Pacuetsl o paboter Nel KOJIMYECTBO BelleCcTBa
YPaBHEHUSIM peaKIui peareHTa WIn
«Pacuer BbIxOAa NPOIYKTa o
MIPOYKTA B MPOLEHTaxX XUMHYECKHM
OT TEOPETHYECKHU YpaBHEHUSIM,
BO3MOKHOI'O», YKa3bIBaOIUM Ha

BBIYHUCIICHHUC MAaCChI
MPOIYKTa PEAKIINH 110
HM3BECTHOM Macce
HCXOJHOTO BEIIECTBA.

TCHCTUYCCKYIO CBA3b
MCETAIJIOB u nux

COCIIMHECHU;
2) [TpouzBoauT
pacuersl 110
YpaBHEHUSAM

XUMHYECKUX PEAKLIHI
C y4acCTHEM METAIJIOB

(c peareHTamu,
UMCIOIIMMH TIPUMECH,
a TaKXe Ha
MPAKTUYECKUN BBIXOJ
MPOIYKTa OT
TEOPETHUECKHI
BO3MO>KHOT0);
3)O0BscHseT
bu3nYeCKUil  CMBICI
MMOHSTHH
"OTHOCHUTEIIbHAS
aToMHas macca",
"OTHOCHUTEIIbHAS

MOJIEKYJIsIpHast Macca"
u "MosnsipHas macca';

4)I[IpoBOaUT pacyeThl
no YpaBHEHUSM
peaKIuit «Pacuer
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BBIXOJAa IMPOAYKTA B

MPOIICHTaX OT
TEOPETUIECKHI
BO3MOKHOTIOY,
BBIYUCIICHHE  MAaCChI

MPOAYKTA PEAKIUH IO
U3BECTHOU macce
HCXOJHOI'O BEIECTBA.

OKUCIUTEILHO- Brinonnenune 1) Onpenenser
BOCCTaHOBUTEJIbHbBIE MPaKTUYECKON CTENEeHb OKUCIICHUS
MIPOIIECCHI. paboTer Ne2 AJIEMEHTOB 110
OxucIuTENbHO- dbopMyIaM BeIIeCTB;
BOCCTaHOBUTEIIbHBIC 2)CocraBisier
MIPOLIECCHI. OKHUCJIUTEIbHBIE U
CocraBnenue BOCCTAaHOBUTEJIbHbIE
YpaBHEHUI ypaBHEHMUS,
OKHUCIIUTEIBHO- UCIIONIB3YSl METO/
BOCCTAaHOBUTEIbHBIX 3JIEKTPOHHOTO
peakuuii METOIOM Oananca;
AJICKTPOHHOTO OajaHca. 3)O0BscHseT
MPOILIECCHI,
IIpOTEKaIoIIue IpU
MPOXO0KJIEHUU
IIEKTPUUYECKOTO TOKA
yepe3 pacTBop U
pacIuiaB.
CranpapTHbie 1. 3naTh 1)O0bsicHsIeT
ANEKTPOJIHbBIE XUMHYECKYIO pacmosoxxeHue
MOTEHIUAIBL. AKTUBHOCTh METaJIOB B
DIIEKTPOXUMUYECKU I METAJJIOB HA 3IIEKTPOXUMHUYECKOM
PAI TOTEHIUAJIOB. OCHOBaHUU pany HaNpsKEHUH
l"anpBanMyeCKHe 3JIEKTPOXUMHYECKO | METAJIIOB bekeToBa;
JJIEMEHTBI. ro psaa 2)PackpbiBaeT
DIIEKTPOJIH3. HanpsHKeHUH coliep>KaHuEe MOHSTHUS
METAJIOB. «TaJIbBAaHUYECKHUI
3JIEMEHTY;
3)OnuceiBaeT
npeBpalieHe

XUMUYECKOU DHEPrUuu
B DJIEKTPUYECKYIO;
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2.00bBSICHATD
nporiece
JIEKTPOJIH3A B
pacTBopax u
paciuiaBax

OJICKTPOJIUTOB.

1)Onpenensier
TIPOTYKTHI
DIIEKTPOIIN3A,
obOpazyrommecs Ha
AIIEKTPOJIaX B
pacTBopax u
pacriaBax
AJIEKTPOJIUTOB;
2)CocTaBisieT CXEMbI
IPOIIECCOB
AIIEKTPOJIH3A
pacriaBoB u
pacTBOpOB;

3) PaccuuthiBaer
maccy, oObem (rasza)
IPOIYKTOB
DIIEKTPOIIN3A;
4)PackpsiBaet
00J1acTH TIPUMEHEHUS
AIIEKTPOJIH3A.

Pa3zgen
JHepreTuka
XUMHYECKHX
peakuuii

3.

BryTpeHHss dHeprus u
SHTAJIBIINUA.

1.31aTh, 4TO
W3MCHCHHE
BHYTpPEHHEHN
SHEPrUU U
SHTAJILITUHI
SIBJISTFOTCS
TETUIOBBIMH
s dexramu
XAMHUYECKOU
peaKuum.

1)Knaccudumupyer
XUMHYECKHE PeaKIuu
0 TEIJIOBOMY
s pexry;

2) OOBsCHSICT
3HaYUMOCTh
TETIOBOTO 3P deKTa
XUMHYECKHUX PEAKIUi;

3) PaccuuThiBaeT
TETIOBOM 3 ekt
XUMHYECKOU PEaKuu;
4) [MosicusieT
MPOIIECCHl pa3pbiBa H
00pa3oBaHUs  HOBBIX
XAUMUYECKUX  CBSI3EH

5)Omnpenensier

IKCIIEPUMEHTAIHHO
U3MEHEHHE
SHTAIIBIINN PEAKIIHH;

6)IIponsBoaut
pacdeTsl Ha OCHOBE

CIPABOYHBIX JTAHHBIX.

3akon ['ecca.
Outponus. CBoOoaHAS
sHeprus ['n66ca.

Brinonuenue
MPAKTUYECKOU
paboTer Ne3

1) OObscHseT
(bU3UYEeCKU CMBICIT
3akoHa I'ecca;

2) Ucnionw3yer 3aK0H
I'ecca nns pacuera
M3MEHEHUS
SHTAIIBIINN
XUMHYECKHUX PEAKIUK;
3)XapakTepusyer
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SHTPONHIO KaK MEPY
Oecrnopssika B
CUCTEME;
4)Beraucnser
SHTPOMHIO TIO
CIPAaBOYHBIM JIaHHBIM.

Ckopoctb xumnueckoi | 1.3Hate n 1)®@opmynupyer
peakuuu. ['omoreHHas | onpenensTh MOHSTHE CKOPOCTb
XUMUYECKas peaKiusl. CKOPOCTb XUMHUYECKON peaKlnu;
I'eTreporennas MPOTEKAHUS 2)IIpousBoaut
XUMUYECKas peaKiusl. XUMUYECKOU pacyeTsl cpenHein
peaKuum. CKOpPOCTHU pEaKInii;
3)Beruucnser
CKOPOCTb JUTS
TOMOTEHHBIX u
reTEPOreHHBIX
XUMUYECKHUX PEAKLIUM.
Brnusinue ycnoBuil Ha Brinosnnenue 1) [Ipumensier 3akoH
CKOPOCTb XUMHUUYECKUX | IPAKTUYECKOU JIEHCTBYIOIUX MacC
peakuuii.  Kartanus. pabotsr Ned U1 XUMHUYECKHAX
Bnusanune peaKLuii;
KOHIIEHTPAllUH 1 2)IIpousBoaut

JIaBJICHUSI HA CKOPOCTH
XUMHYECKUX PEAKIUM.
Biistnue remneparypsl
Ha CKOPOCTb
XUMHYECKON PEAKIUU.

paC‘-IGTBI, I/ICHOHBSyH
3aKOH JIEUCTBYIOIINX
Macc;

3)Pa3bscHser
BIIMAHUC OJAaBJICHUSA U

KaranusaTtopsr. TEMIIepaTypbl Ha
WHruburopsl. CKOpPOCTb XUMHYECKOU
peaKIyu.
XUMHYECKOE 1.0Onpenensatsb 1)PackpeiBaet
paBHOBECHE. XUMHYECKOE NOHATUSL ~ oOpaTuMas
OOpatuMble  peakIMU. | paBHOBECHE peakuus, XMMHYECKOoe
XHWMHYECKOE 00paTUMBbIX paBHOBECHE;
paBHOBecHe. KOHCTaHTa | XUMHUYECKUX 2)O0BsCHSICT BIMSIHUE
paBHOBecus. BnusHue | peaknusx. pa3IUYHBIX (aKTOPOB
pa3nuyHbIX  (HaKTOPOB Ha CMEILIEHNE
Ha paBHOBECHE. paBHOBECHS;
[Mpunuun Jle-1llaTennbe- 3)O0BscHsET
bpayna. Xummnyeckoe MPUHIIAI Jle-
paBHOBECHUE B [Tarense-bpayHa;
MPOMBIIUIEHHBIX MHIloscHsIeT BIUSHUE
nporeccax. U3MEHEHHUS
TEeMIIepaTyphl,
KOHLIEHTpaluu u
JTaBJICHUS Ha
XUMHYECKOE
paBHOBECHE;
5)CocraBnseT
BBIPAKECHUS
KOHCTaHTbI
paBHOBECHS;
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6)O0BsCHSET
IUHAMHUYECKUI
XapaxkTep
XAMHUYECKOTO
paBHOBECHS.

Uccnenosanue
BIIUSTHUS PA3IAYHBIX
(hakTOpOB HA CKOPOCTH
XUMUYECKUX PEAKLIUN.

1. BeimonHexnue
MPAKTUYECKOU
pabotsr Ne5.

1)OKcriepuMeHTaIbHO
UCCIICyeT BIIHSIHHE
TEeMIEpaTyphl,
KOHIIEHTPAIIUH,
JaBJICHUS Ha
CKOPOCTh XUMHUYECKUX
pEeaKIuii;

2)
DKCMEPUMEHTAIBHO
MOJITBEPIKIACT
BIIMSTHUE
TEMIEPaTyphI Ha
CKOPOCTh XUMHUYECKUX
peaKLuii;

3)
DKCNEePUMEHTATBHO
JTOKa3bIBACT BIIMSHUE
KOHIIEHTpAIlUU Ha
CKOPOCTh XUMHUYECKUX
peaKLuii;
$HIIpounsBoaut
pacyeTsl 1o MPaBUITY
Bant-T'odda;

5) OObscHseT
(bU3UYECKU CMBICIT
HOHSTHS "DHEPIUs
aKTUBanuu'.

Teopun
OCHOBaHUM.
AppeHnnyca. Teopus
JIptouca. Teopus
bpéncrana-Jloypu.
DJIEKTPOJIUTHI.
Heanextposnutsl.

KHCJIOT u
Teopus

1.3uate

HN3BCCTHBIC TCOPHUU

KHUCIIOT
OCHOBaHHH.

n

1)PackpriBaer
TeopHuIo AppeHuyca,
JIprouca,reopuro
bpéncrana-Jloypu;
2)Paznuyaet KUCIOThI
Y OCHOBaHUS;

3) OObBscHsET
pasznuuns
AJIEKTPOJIUTOB U
HEAJIEKTPOJIUTOB.

HNonHble paBHOBECHUS B
pacTBopax
3JEKTpOJUTOB. MoHHOE
IIPOU3BEACHUE  BOJBI.
Bonopoansrit
IIOKa3aTeb.

1.00bsCcHATE

YCJI0OBUSA  HOHHOI'O

paBHOBECHS
pacTBopax
AIIEKTPOJIUTOB.

B

1)Onpenensier
MOHHbBIC PABHOBECHUS B
pacTBopax
3JIEKTPOJIUTOB;
2)Jloka3piBaeT
KauyeCTBECHHEIA COCTaB
pacTBOPOB KHUCJIOT,
TUJIPOKCHUIOB U COJIEH
1o 3HayeHusM pH
pacTBOPOB.
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BydepHsbie pacTBOpHI. 1.3narp u | 1)O0BsCHSET MOHATHE
PaBHOBecue B OTIPENIeTIATh OydepHbIe PacCTBOPHI;
OydepHbIX pacTBOpax. | OydepHbIe 2)Pazbsacuser
pacTBOPBHI. KJ1acCu(PUKAIHIO
Oy(depHBIX pacTBOPOB;
3)O0BsCHSIET yCIOBUS
COXpaHCHHUS
paBHOBECHS B
Oy(epHbIX pacTBOpax.
Paznea 4. AHanuTHYeCcKHuE 1. 1)HassiBaeT
XuMus BOKPYI | METO/bI B XapakTepu3oBaTb | AHAIIUTHYECKUE
Hac UCCIIEIOBaHUAX. AHAIM | aHAJTUTUYECKUE METO/IbI B
Xumus 3eMau | THYECKUE METOJIBI B METOABl XUMHH. COBPEMEHHBIX
COBpPEMEHHBIX HCCIIETOBaHUSIX
UCCIICIOBAaHMSIX. XUMUH;
Xpomartorpadus. 2)OnuceiBaeT

MIPUHIINI Pa3elieHuUs
BEIIIECTB METOJIOM
OyMakHOM
XpoMoTorpaduu;
3)PackpriBaet
TEPMHUHBI
HETOJIBIKHAS,
OABMXHAs (ha3bl.

Onementel 17 (7A)
TPYIIIBL. I"anorensl,
3aKOHOMEPHOCTHU
WU3MEHEHUS CBOICTB
raJioreHoB,
MIPUMEHEHHE.

1.3HaTh
3aKOHOMEPHOCTH
W3MEHEHMS
CBOMCTB TaJIOICHOB
B IpyIIIIE.

1)/laet

XapaKTePUCTUKY
rajioreHam no
pPacHoOJIOKEHUI0 UX B
MIEPUOINYECKOMN
CUCTEME;
2)Onpenensier
CTENeHb OKUCIICHHUS,
AIIEKTPOOTPHUIIATEIHHO
CTh, OKHCIHUTEJIbHO-
BOCCTaHOBUTEIIbHBIE
CBOMCTBA TAJIOTE€HOB;
3)XapakTepusyer
raJIoreHbI o
buznyecKkumM u
XUMHYECKUM
CBOMCTBAM,;
4)O0bscHET
3aKOHOMEPHOCTHU
U3MEHEHUs  CBOWCTB
TaJIOTEHOB B TPYIIIIC;
S)IIpoBoaut
KaueCTBCHHBIC
peakuuMyu Ha XJOpHU-,
Opomu -, nonuna-,
WOHBI;

6)O0BsCHSET
OMOJIOTHYECKYIO POJIb
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hoga B OpraHu3Me
JeJIOBEKa,
BO3HUKHOBCHHUE

0Ooye3HEeH, CBA3aHHBIX
¢ nedunmMrom oxa.

Nzyuenue CBOICTB
raJloreHOB u
orpezeseHue

rajaorcHuJ-uoHOB B

BOJIHOM PacTBOPE.

1. Brinonnenue
MPAKTUYECKOU
pabotsr Neb.

1) IIpoBoaut padboty
o
9KCIICPUMEHTATIBHOMY
pacro3HaBaHUIO
raJIOreHu ] - NOHOB;

2) OOBsCHSET
UCIIOJIB30BaHUE XJIOpa
TSt 00€33apasKUBaHUS
BOJIbI U OI[€HUBAET
PEeUMYIIECTBA U
HEJOCTATKH JAaHHOTO

npolecca;
3) Onpenenser
(U3UOTIOTHUECKYIO
POJIb TaJIOTEHOB U UX
COCIMHECHU.

OnemenTtsl 2 (ITA) 1.XapakrepuzoBar | 1)OO0bsACHsET

rpymmnsl. usnyeckue b 31eMeHThl 2 (IIA) | 3akoHOMEpHOCTH

CBOWMCTBA AJIEMEHTOB 2 | TPYMIIbI W3MEHEHUS

(IT) rpynms. [IEPUOIUYECKON (u3UUECKUX CBOMCTB

XWMHYECKUE CBOMCTBA | CHCTEMBI. anemeHTOoB 2 (IIA)

anemenToB 2 (II)
rpynnsl. I Ipupoasbie
KapOOHATHI.

TPYIIIBL
2)Cocrasisier
YpaBHEHUS KECTKOCTU
BOJIBI M HA3LIBAET
CIIOCOOBI €€
YCTpaHCHUS;

3) PackpeiBaer
MIPUMEHEHUE
BayKHEHIITNX
COCTMHEHNN
MIEII0YHO-3EMEIIbHEBIX
METaJIOB;
4)O0BsIcHSET
OMOJIOTHYECKYIO POJIh
COCIUHEHUHN KalIbLIMs
Y MarHHus;
5)CocraBnseT
YpaBHEHUS PEaKIUi,
XapaKTEepU3YIOIINe
OCHOBHEIC CBOMCTBA
KaJbI[Msl, MAarHUS U UX
BaKHEHUIITNX
COCUHCHMI.

Pemrenue
BKCHepI/IMGHTaﬂbHBIX
3a7ad.

1.Beimonxenue
MPAKTUYECKOU
pabotsl Ne7.

D)IIpoBoaut
OKCIEPUMEHT IO
Ka4eCTBEHHOMY
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ONpEIETICHUIO
KaTHOHOB METAJLIOB 2
(IT) rpynmsr;

2) O6BsCHSIET
3aKOHOMEPHOCTH
M3MEHEHUS
XUMHYECKHUX CBOMCTB
anemenToB 2 (II)
TPYIIIBL
3)Uccnenyer
KaueCTBCHHBIC
peakuuy Ha HOHBI
KaJbIUs
(oxpammBaHue
MJIaMEeHN);

4) Pacnio3Haét MOHBI
Cu2+,

Zn2+.
OnemenTtsl 14 (IVA) 1.3nath 1)OnuceiBaer
rpynnsl. M3Menenue 3aKOHOMEPHOCTH buznueckue u
CBOMCTB 371eMeHTOB 14 | u3MeHeHus XUMHYECKHUE CBOMCTBA
(IVA) rpymrsbr. (bU3UYECKUX U yriieposia, KpeMHHS 1
XUMHUYECKHE CBOMCTBA | XHUMHYECKHX WX COCTUHECHMUIA;
anemeHToB 14 (IVA) CBOWCTB 371eMeHTOB | 2) OOBsICHSIET
TPYIIIIBI U KX 14 (IVA) rpynmnbl. | KaueCTBEHHBIE
COCTUHEHU. peaKkuuu Ha

KapOOHAT-, CHIINKAT-
MOHBI;

3)Onpenensier

CTENEeHb OKUCIICHUS

COEIMHEHUM.
®dopmbl HaxoXxAeHUsA B | 1. 3HaTh GopMBI 1)OnuceiBaer
MIPUPOJIEC U CTIOCOOBI HAXO0XKJICHUS B HAXO0XJICHUE

MOJIyYEHMSI TPOCTBIX
BewecTs. Popmbl
HaXO0XKJEHUS B IPUPOAE
U CTIOCOOBI MOTYYEHUS
IIPOCTHIX BEILECTB.

pUpoJIiec U
CIIOCOOBI
MOJTyYCHUS
MPOCTHIX BEIIECTB
3JIeMeHTOB 14
(IVA) rpynmsr

3JIEMEHTOB B IIPUPO/IE,

pacnpocTpaHeHUH U

MPUMEHEHUHU MTPOCTHIX

BEIIECTB JICMCHTOB
14 (IVA) rpynmsr;
2)OcyIIecTBIsieT
TCHETUYECKYIO CBSI3b
4yepe3 HalMCaHue

XUMHYECKHUX

YPaBHEHUM.
CtpoeHue u CBOICTBA 1.3nats ctpoenue | 1) [losicHseT HU3KYIO
MOJIEKYJIBI a30Ta U U CBOIiCTBa XUMHYECKYIO

ammuaka. OcoOeHHOCTH
CTPOECHUS U CBOMCTBA
MOJICKYJIBI a30Ta.
AMMHAK U COIH
aMMOHHSL.

MOJICKYJIBI a30Ta U
aMMMaKa.

aKTHBHOCTH a30Ta Ha
OCHOBE CTPOECHUS
MOJIEKYJIbI;
2)CocraBser
YpaBHEHUS PEaKIUi,
XapaKTEepU3YIOLUX
MOJIy4YeHue 1
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XUMHYECKHE CBOMCTBA
ra3zo00pa3Horo
aMMHaKa M €ro
BOJTHOT'O pacTBOPA;
3) OnuceiBaeT
CIIOCOOBI
MPOMBIIIIEHHOTO
MPOU3BOACTBA
aMMHaKa M a30THOM
KHUCJIOTBI U OTpaciu
PUMEHEHHUS.

[TpoMebIieHHOE
IIPOU3BOJICTBO a30THBIX
yaoOpeHui.
IIpomsllIeHHOE
MIPOM3BOJICTBO a30THBIX
YAOOpEHUH.

1.PackpbITh
TEXHOJIOTHUIO
MIPOMBITIICHHOTO
MIPOU3BOJICTBA
A30THBIX
ya00OpeHuit.

1) OmnuceiBaeT
BJIMSIHUE a30THBIX
yaoOpeHuit Ha
pacTeHus;

2) OmnuceiBaeT
IPOMBIIUICHHOE
POM3BOICTBO
A30THBIX YJO0OpEHUil.

KoHnTakTHBIH crioco0
MOJYYECHUSI CEPHOM
KUCI0Thl. KOHTaKTHBIM
Croco0 MOJTydeHUS
CEpPHOM KUCIOTBHI.

1.PackpsITh
KOHTaKTHBIN
CHOCO0 MOTy4eHUs
CEpPHOM KHUCJIOTHI.

1) O6GocHOBBIBaCT
3HAYEHUE CEPHOU
KHUCIJIOTBI JJIs
MPOMBIIIIEHHOCTH;
2)O0BsICHSCT
KOHTaKTHBIN MPOLecC
MPOMBIIIIEHHOTO
MPOU3BOACTBA CEPHOMU
KHCJIOTHI;

3) CpaBHuBaeT
CBOMCTBA
pa30aBICHHON U
KOHLICHTPUPOBAHHOU
CEpPHOM KHUCIIOT.

OKOJIOTHYECKOE
BO3JICUCTBUE OKCHUIOB
a3oTa u HI/ITpaTOB n
JTMOKCHUJIA CEPHI Ha
OKPY’KaIOIIYIO CPENy.
Bpennoe Bo3neiicTBue
Ha OKPY’KaIOIIYIO
Cpelny OKCHIOB a30Ta,
HUTPATOB U JUOKCUIA
CEpHI.

Brinonuenue
MPAKTUYECKOU
paboTer Ne§

1)Ananusupyer
BO3JICHCTBUE OKCHUIOB
azoTa Ha atMocdepy,
HUTPATOB Ha MOYBY U
BOJIHBIE PECYpCHI;

2)O0BACHSIET POJIb
JTUOKCHJIa CEPhI Ha
dbopmupoBaHUe
KHUCJIOTHBIX JOXKIEH U
HUX BO3JICUCTBUE HA
OKPY’KaIOIIYIO CPENy;
3) OnuceiBaet
oOpa3oBaHme
JTMOKCH/Ia CEPBI MpU
TOPEHUHN
CepocoepIKaIlero
HCKOTIaeMOT0
TOILINBA,
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4)PackpbiBaet
BpETHOE BO3ACHCTBUE
Ha OKPY>KAIOIIYIO
Cpely OKCHUJIOB a30Ta,
HUTPATOB U TMOKCUIA
CepbI;

S)IIpennaraer mytu
petieHus: mpoOIeMBbI
YMEHbIIICHUS
BO3JICHCTBUS
COEIMHEHUH a30Ta U
docdopa Ha
OKPY’KaIOIIYIO CPENy.

[TonydyeHue MeTayioB U
CIUTaBOB.
Merautyprusi.
CriocoObI mosryueHust
MeTauioB. CIuaBsl.
CocraB, CBOMCTBA.

1.3HaTh CIIOCOOBI
HOJ'Iy‘-IeHI/I}I
METAJIJIOB U
CILIABOB.

1) HazwiBaet
MECTOPOKICHHS
MeaH, IUHKA, XKele3a,
XpoMma H Ux
COCIMHEHNN B
Kazaxcrane;

2) OOBsACHSIET
CBOICTBA U
NPUMEHEHUE ME/IH,
[IUHKA, XpOMa U UX
BOKHEHIIINX
COCIIMHECHU;
3)OmnuceiBaer
MPUMEHEHUE
AITIOMHUHHUS U €r0
CIUIaBOB;
4)O0BscHSCT
KOPPO3HUIO, TPUUUHBI
€€ BO3HUKHOBEHHUS U
HETaTUBHOE BIIHSIHHE
Ha CPOK
JKCILTyaTaluu
METAITHTYECKUX
KOHCTPYKIHUH;

5) HaspiBaeT cocraB
BaKHEHUIIINX CIIJIABOB,
MPUMEHSEMBIX B
HayKe, TEXHHUKE U B
OBITY: UyTyH, CTaJIb,
JaTyHb, OpOH3a,
MEJBXUOP, AI0Pab;
6)OnuceiBaeT
CHOCOOBI OTYyYCHUS
YyryHa U CTalld ¥ UX
CBONCTBA.

[TpousBomacTBo uyryHna | 1.YcBouth ocHOBBI | 1)Ha3wiBaeT

u ctanu. [Ipon3BoACTBO | TEXHOJIOTHH U XUMHYECKHE U
yyryHa. TexHonorus MPOU3BOJICTBA TEXHOJIOTHYECKHUE
porecca. MOJIYYEHUS] YyTyHa | MPOIIECCHI,
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IIpon3BoaCTBO CTANN.
CriocoObI ToTydeHust
CTaJIH.

u CTallu.

HPOUCXOIAIINE TTPH
HOJTyYCHUH YyTYHa;
2)Xapakrepusyer
VICXO/IHBIC
MaTepuabl st
HOJTy4YCHUsI CTaH;
3)O0bscHseT
0COOEHHOCTH
nepepaboTKU 4yTryHa
B CTallb.

O61as
XapaKTePUCTHKA

1.Xapakrepuszosar
b IIEPEXO/IHBIE

1)PackpbiBaeT
HOHSTHE U

MEPEXOAHBIX METAJUIOB. | METAJUIbI. CBOWCTBA MEPEXOTHBIX
buonoruueckas poib METaJJIOB.
MEPEXOAHBIX METAJIOB. 2)PackpbiBaet
CaoiicTBa NEPEXOTHBIX OMOJIOTHYECKYIO POJIh
METAaJUIOB. HEePEeXOIHBIX
METAJIJIOB.
KommnekcHbie 1. 3natp 1)OOBsCHSIET IOHATHE
COETMHEHMUSI. KOMILJIEKCHBIE BHYTPEHHSA
BuyTtpennss COCMHEHUSI. KOOPAMHAIIMOHHAS
KOOpIUHAIIOHHAS cdepa, BHEHIHSISA
cdepa. Buenssis KOOPAWHAIIOHHAS
KOOPJAMHAIIMOHHAS chepa;
cepa. 2)Pazbscusier
TE€PMHHBI
KOMILJIEKCO0Opa3oBar
eJlb, JTUraHja,
KOOPJAWHAIIMOHHOE
YHCIIO.
Hayunsle mpuHIUIIBL 1.3natb ocHoBHBIE | 1)Ilepeuncnser
XUMHYECKOT0 Hay4yHbIE OCHOBHbI€ NPUHIUIIBI
MIPOU3BOJICTBA. HPUHIUITBL XHUMHUYECKOTO
XUMHYECKOTO IIPOU3BO/ICTBA;
POM3BOJICTBA. 2)Ompenensier
MaTepuabl,
MIOJIBEPTraroIIuecs
BTOPUYHOU
nepepaboTke;
3)Paswsacuser
3HAYCHHE
HENPEPHIBHOCTH
XUMHUYECKOTO
IIPOU3BOJICTBA.
[Tpobnembl OXpaHbl 1.3unate npobnemsr | 1)[IporHo3upyer
OKpYKarollen cpeJibl OXpaHbl 9KOJIOTHYECKHE

IIPU POU3BOJICTBE
MeTaiuioB. [lerpaganus
3eMenb. 3arpsA3HUTENN
BO3yXa.
IIpomsbllIeHHBIE
CTOKH.

OKpYXKarolein
Cpe.bl IpU
MIPOU3BOJICTBE
METaJIJIOB.

pOoOJIEMEI B
Pa3IMYHBIX OTPACIIAX
XUMHYECKOM
MIPOMBIITUICHHOCTH
Kazaxcrana;

2) PackpriBaer
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IKOJIOTHYECKUE
POOJIEMBI
XUMHUYECKHX
MIPOU3BOJICTB
Kazaxcrana;

3) OuennBaet
BO3JEHCTBUE OTXOJ0B
XUMHYECKOTO U
METAILTyPrHIECKOTO
IIPOU3BOJICTB Ha
OKPYXKaloIIyI0 Cpeny;
Hllpennaraer myTu
pereHust mpoosieMbl
Jerpajialiiy 3eMedb,
3arpsI3HUTENEN
BO3/yXa,
MPOMBIIIIICHHBIX
CTOKOB;

5) OOBsicHseT
OMOJIOTUYECKYIO POJIb
METaJIJIOB U
HEMETAIIJIOB B
KU3ZHEJEATEIbHOCTH
JKUBBIX OPTaHHU3MOB.

12 npuHLUIIOB
«3eJIeHoN XUMUN.

1.3uare 12
MIPHHIIAIIOB

1) Ha3biBaer u
00bsacHsaeT12

3arpsi3HeHue «3eneHoN XUMHUWY». | IPUHIUIOB "3eneHon
aTMocdepsl, XUMHUH'";
THIpOChEpHl, 2)I1epeuncsier
TUTOCHEPHI. HMCTOYHHKHU
Pazpymienne 030HOBOTO 3arps3HEHUs
ciost 3eMITH. atMocdepsl,
I'moGansHOE ruzpocdepsl u
MOTETUICHHE. TUTOCHEPHI;
3)Ipemmaraer myTn
pelIeHUs TII00aTBEHBIX
9KOJIOTHYECKHUX
npobiuewm;
4) OOBsACHSIET
npobaemy
"MapHUKOBOTO
s dekra" u
paspyuieHus
030HOBOT'O CJIOSL.
Yriaepoa u ero | BeeneHue B 1.3HaTh OCHOBBI 1) Otnuyaer
coeMHEeHUs OpPraHUYECKYI0 XUMUIO. | OPTaHUYECKOMN OpraHHyYecKue
Cocras u cTpyKTypa XUMHUHU KaK BEIIIECTBA OT
OpPraHUYECKUX MIPOU3BOIHBIE HEOPraHUYECKHUX;
BemtecTB. Teopust A.M. | yriepoaa u ero 2) OnuceiBaeT
Bbytneposa. COCTUHEHUH . TUOPHUIU3AITUIO
yriepoja B
YIJI€BOAOPOAAX;
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3) OObBscHsET
0COOEHHOCTH
CTpOCHHS aToMa
yriepoja u
CIIOCOOHOCTH
obpazoBbiBath -C-C
CBSI3H;

4)HaszpiBaet
OCHOBHBIE TTOJIOKCHHUS
teopuu A.M.
byrtneposa;
S)Paznuuaer
IMIUPUYECKYIO,
MOJICKYJISIPHYTO,
CTPYKTYPHYIO U
IPOCTPAHCTBEHHYIO
bopmyIbI
YTIIEBOIOPOIOB;
6)HaswiBaeT BUIBI
HU30MEPHH.

2.3HaTh COCTaB "
CTPYKTYpPY
OpraHUYECKUX
BEIIIECTB.

1)CocraBisieT
(bOpMyJITBI U30MEPOB:
CTPYKTYPHBIX,
MOJIO’KEHUS CBS3H,
(GYHKIIMOHATBHBIX
rpynn u
MEKKITaCCOBBIX;
2)PackpbiBaer
CTPYKTYpy B POJIb
pPaaAMKaNoB B )KU3HU
JKUBBIX OPTaHU3MOB;
3)[TosicusieT
dbopmupoBanue
TOMOJIOTHYECKHUX
PAIOB;
4) OObBsIcHSCT
pasnu4ue U CXOACTBO
CBOMCTB T'OMOJIOT'OB;
5) CocraBisieT
CTPYKTypHBIE
bopMyIIBI
COEIMHECHUH U
HA3bIBACT UX 1O
HOMEHKJIaType
NIOTTAK (IUPAC-
MEXIYHAPOAHBIN
COI03 TEOPETUUYECKOMN
Y MIPUKJIaTHON
XUMUN).

Knaccudukamms
OpraHuYecKux
BemiecTB. OCHOBHEIE

1.YcBouts
KIIAaCCHU(PUKAIUIO
OpPTaHHYECKHUX

1) OnuceiBaet
CTpOEHUE
(GYHKIIMOHATHHBIX
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(byHKIIMOHAIBHBIE
IpyIIIBI B
OpraHUYeCKUX
COEIMHEHUSIX.
Homenkiarypa.

BCIICCTB.

TpyII CIIHPTOB,
aNbJIETUIOB U
KETOHOB, KAPOOHOBBIX
KHCIIOT, 3HUpOB;

2) PackpbiBaet
3HaYeHHE
OpPTaHUYECKHUX
COCIMHEHUN B )KU3HU
YeJI0BEKa;

3) PackpbiBaeT BKIa[
Ka3aXCTaHCKUX
YYEHBIX B Pa3BUTHE
OPraHU4YeCKON XMMHH.

[Ipenenvubie
YIJIEBOAOPOBI.
AJIKaHBI.
['omonornueckuit psaa.
Howmenxkinarypa u
HU30MEpHsl, CBOMCTBA
AJIKAHOB.
[MuknoankaHsl.

1.3HaTe
npeebHbIe
YTIIEBOIOPOIBI.

1)HassiBaeT
MPOIYKTHI CTOPAHUS
AJIKaHOB U OIICHUBAET
UX BIIMSHUE Ha
OKPYXAaIOIIyIO Cpeny;
2)Onpenensier
MOJIEKYJISIPHYIO
¢dopmyty BemecTBa
10 JTaHHBIM
MPOIYKTaM CTOPaHHUS;
3)Haxoaut
MIPOCTEUILNE U
MOJIEKYJISIpHBIE
bopmyIbl
OpraHUYECKUX
BEIECTB IO
MacCOBBIM JIOJISIM
DJIEMEHTOB H
OTHOCHUTEIIbHON
TUIOTHOCTHU WX TapOB;
4)XapakTepu3yeT
TOMOJIOTUYECKUU P,
CTPOCHHUE,
XUMHYECKHE U
¢du3nueckre CBOMCTBA
IUKJIOAJIKAHOB;
5)CocraBisieT
CTPYKTYpHBIE
dopmybl 1 HopMyITBI
M30MEPOB, HA3bIBACT
BEI[ECTBA 10
HOMEHKJIaType
HIOITAK (IUPAC-
MEKTyHapOHBIN
COI03 TEOPETUYECKOMN
Y TIPUKJIaTHON
XUMUH).

Henpenensubie
YIJIEBOJOPOABI.

1.3uare
HENpeeTbHbBIE

1)CocraBnsieT
TOMOJIOTUYECKUH PSJT
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AJKEHEI, COCTaB,
CTPYKTypa, TOMOJIOTH
U U30MEPBHI.
dusnyeckue u
XHMHUYECKHE CBOMCTBa
aJIKCHOB.

YIJIEBOAOPOMBI.

HENpeIeTbHBIX
YTJIEBOJIOPOIOB;
2)O0BsCHICT
CTpOEHHE,
dusnueckue u
XUMHUYECKHUE CBOKCTBA
HENPeIeTbHBIX
YTJIEBOJIOPOIOB;
3)PackpriBaeT
CIOCOOBI UX
MOJTyYCHUS;
4)OnuceiBaeT
KaueCTBCHHBIC
peaKkluy Ha aJIKeHbI
(HEHACBIIIEHHOCTH );
5)CocraBinser
CTPYKTypHBIE
(OopMyIIBI AJIKEHOB.

Peaknus
MOJMMEpPU3ALIIH.
IIpousBoacTeo
noiaudTHIeHa. Peakion
Hasi CHOCOOHOCTh
ankeHoB. [Ipumenenue.

1.Xapakrepuszosar
b PEaKIUU
HOJIMMEPU3ALUU U
IIPOM3BOJICTBO
MOJINITUIICHA.

1) CocraBnser
peakuuu
MOJIMMEPHU3AIUU
(monuATHIIEH,
MOJIUTIPOITUIICH,
MOJTMBUHUIIXJIOPHT);
2) Paznuuaer noHsATus
"MoHOMep",
"31eMeHTapHOe
3BEHO",

"onuromep",
"monumep", "cTeneHn
nojumepuszanuu';
3)CocrapmsieT
ypaBHEHUE PEAKITUN
MOJIMMEPHU3ALUH U
MOJIMKOHACHCALINN;
4)Ha3zpiBaer obJsiacTu
MPUMEHEHUS
MOJIUATUIICHA U
JPYTHX TOJUMEPOB.

CocraBiieHue Moaeiaei
MOJIEKYJI OPTraHUYECKUX
BEILIECTB.

1.Beimonxenue
MPAKTUYECKOU
pabotsr Ne9.

1)Cobupaet Moaemu
MOJICKYJT
OpPraHUYECKHUX
BCIIICCTR;

2) O6BsCcHSIET
CTPYKTYPY MOJICKYJIbI
OpPraHUYECKHUX
BCIIICCTR;
3)BeImonasier
TpeOOBaHUS TEXHUKH
0€30MacHOCTH;
4)IToaBOIUT UTOTH.

KauectBeHHEBIE

1 .BrimosiHenue

DIIpoBoauTt
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peakiuu Ha
HEHACKIIEHHOCTD
CBSI3U.

MPAKTUYECKOU
pabotsr NelO.

Ka4eCTBCHHBIC
peakiuu Ha
HEHACHIILICHHOCTh
CBSI3U;

2)O0BsACHSET TEPMUH
"HeHaCKIIEHHOCTE " U
BIIMSTHUE
HEHACHIILICHHOCTH Ha
CBOMCTBaA
COEIMHEHMS,
3)KkcrepuMeHTATBLHO
JIOKA3bIBAET
HEHACHIILICHHOCTh
CBs3€H B aJIKCHaX.

Ankanuensl. Kayuyk u
pe3uHa AJIKUHBI.
Anerunen. Bxuan
Ka3aKCTAaHCKUX YUEHBIX
B pa3BUTHE
OpraHNYeCKON XUMHH.

1. YcBouTh 3HAHUA
[0 aIKaIueHaM U
AIIKUHAM.

1)O0BbscHseT
CTpOEHHE, CBOMCTBA
aJKaIMeHOB U
AJIKUHOB;
2)O0BsACHICT
CBOMCTBA aJIKaIMEHOB
Y aJJKHHOB Ha OCHOBE
WX CTPOCHUS;

3) Cobupaer
IapOCTEPIKHEBBIC
MOJIEJIU MPOTYKTOB
peakiuu
MOJIMMEPHU3AIUU
JTMEHOB (M30MPEH);
4)CocraBisieT
TOMOJIOTUYECKUH Pl
aJKaJIMeHOB U
AJIKUHOB.

Coenunenus
apOMaTUYECKOTO psIa.
CrpoeHne MoJIeKyIIbl
OeH3071a U €T0
TOMOJIOTOB.
XUMUUYEeCKHEe CBOMCTBA
OcH30J1a U €ro
TOMOJIOTOB.

1.
XapakTepru3oBaTh
COCIUHCHUA
apoMaTHYECKOI0
pana.

1) OObscHseT
CTPYKTYPY MOJICKYJIbI
OcH30I1a C ITO3HUITUH
JIEIIOKATU3aIN
DIIEKTPOHOB;

2) OnuceiBaeT
CBOMCTBA,
XapaKTepHbIC IS
OcH301a U €Tro
TOMOJIOTOB;

3) CocraBnser
peaKIny MOJTydCHUS
OcH301a U €ro
TOMOJIOTOB;

4) OObBsICHSCT
npuMeHeHne 0eH3oa
B OPTaHUYECKOM
CUHTE3E.

I'ereponukinueckue
COCIMHCHHSL.

1.
XapakTepru30BaTh

1)PackpbiBaeT
CTPYKTYPY MOJICKYJIBI
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reTEePOLUKINYECKU
€ COeIUHEHUS.

TeTePOIMKITHYECKUX
COCIUHCHMIA,
2)O0BscHSET
HOMEHKJIATYpYy "
U30MEPHIO
TeTePOIUKITHYECKIX
COCIUHEHMI;
3)PackpbiBact
00J1acTh TPUMEHEHUS
TeTePOIUKITHYECKIX
COEIMHEHUM.

Hcrounukn
YIJIEBOIOPOOB.
Hedrs. [TepepaboTtka
HEPTETPOIYKTOB.

1.3HaTh NUCTOYHUKHU
YIJIEBOJOPOIOB.

1) PackpsiBaer
UCTIOJTb30BaHUE
YTIEPOACOAECPKAIINX
COEIMHEHUH B
KayecTBe TOIUINBA,
2)Onpenensier no
KapTe
MECTOPOKICHHUS YIS,
He(TH U IPUPOTHOTO
ra3a B Kazaxcrane.

IIpuponubit ras.
[TonyTHbIE U HEPTSAHBIE
raspl.

1.Xapakrepuszosar
b TMPUPOIHBIN Ta3,
MOy THBIC
He(TSIHBIC ra3bl
KaK HUCTOYHUKH
TETJIOBOW SHEPTHUU.

1)O0BscHsIET
MIPOUCXOXKICHUE
MOMYTHBIX HEPTIHBIX
U TIPUPOJTHOTO Ta30B;
2)Ha3biBaeT cocTaB H
pUMEHEHNE
MOMYTHBIX HEPTIHBIX
U TIPUPOJHOTO Ta30B;
3)CocraBnsieT
ypaBHEHUS
XUMUYECKHUX PEAKLIUM.

VYrons. KokcoBanue 1.3HaTh 1)HassiBaeT obmactu
KaMEHHOT'O YTJIs. MIPOUCXOXKICHUE PUMEHECHUS
KaMEHHOTO YIJISI U | YIJIEpOJCOAepKaIINX
IpoLEeCe COEMHEHUI
KOKCOBaHHUSI. B KaUeCTBE TOIUINBA;
2)O0BsCHSICT
MPOLIECC KOKCOBAHMUS
KaMEHHOTO YTJIS;
3) Onpenensier 1Mo
KapTe
MECTOPOXKICHHUS YTIJIf,
HePTH U
MPUPOJHOTO Ta3a B
Kazaxcrane.
l"aorenoankansl. 1.YcBouth 1)O0BsacHsIeT
ITonyuenue MEXaHU3M pEaKUui | Ba)KHOCTb
raJloreHOaKaHOB. MOJTy4eHUs raJIOT€HOAJIKAHOB TSI
raJIOTeHOAIKAHOB. | OPTaHUYECKOTO
CUHTE3a;

28




2)[lepeuncaser

METOJbl  TMOJYYECHHS
raJIoreHOANIKAHOB;
3)O0BsACHSCT BIUSHUE
raJIoOTeHOANIKaHOB ~ Ha
OKPYXAIOIIYI0 Cpeny.
Peaknuu 1.3narp  peakmuu | 1)O0OBscHsET
HYKJICO(UITHLHOTO HYKJI€O(PUITHHOTO 3HAYCHHE
3aMeIIeCHUS U | 3aMeIIeHUS U | HyKJI1€o(hUIHLHOTO
ANUMHUHUPOBAHUS MUMHHUPOBAHUS | 3aMEIICHUS
raJIOTeHOAKAHOB. TaJIOTEHOANIKAHOB. | TaJOT€HOATKAHOB;
Mexanuszm peakmuit 2)[laeT ompeneneHue
HYKJICO(PHUILHOTO peakuuu
3ameneHus.  Peakuun SMMMHHUPOBAHMUSL.
NMMMHHUPOBAHUS
(oTmerneHus).
MexaHu3M peaKkluH.
Kucnoponconepxkamnue | 1. 3HaTth D)Ilepeuncsier
OpraHuyYecKue KHUCIIOPOJICO/IEPKA | CIIOCOOBI MOTYICHHUS
coequHeHusi. CoupThl 1€ OpraHudeckue | U o0JacTu
OJTHOATOMHBIE, COCTMHEHUS, MPUMEHEHUS CITUPTOB;
MHOTOaTOMHBIE. OJIHOATOMHBIE U 2)PackpbiBaet
Knaccudpukanus n MHOTOaTOMHBIC TOKCHUYHBIE ICUCTBUS
XUMHYECKHUE CBOICTBA | CIUPTHI. CIIUPTOB Ha OPraHU3M

CIIUPTOB.
[IpoMebIiieHHOE
MIPOU3BOJICTBO
STUJIOBOTO CIIUPTA.

YeIOBEKa;
3)CocraBisieT
CTPYKTypHBIE
(bOpMyJIBI CIUPTOB U
HA3bIBACT UX 10
HOMEHKJIaType
HIOITAK (IUPAC-
MEKTyHapOHBIN
COI03 TEOPETUYECKOUN
Y NIPUKJIaTHON
XUMHH);
4)Knaccupunupyet u
COCTaBIIAET (POPMYJIBI
HU30MEPOB:
CTPYKTYPHBIX,

(G yHKIIMOHATBHBIX
Tpynn u
MEKKJIaCCOBBIX.

PactBopuMocCTh
CIIMPTOB B BOJIE,
TOpEHHUE CIIUPTOB,
KA4eCTBEHHBIC PEAKIIUU
Ha OJIHOATOMHBIE U
MHOT'OaTOMHBIE CITAPTBI

1.BrimoHeHue
MPaAKTUYECKOU
paboter Nell.

1)CocraBnsieT
YpaBHEHUS pEaKIUi,
XapaKTePU3UPYIOIIUX
XUMHYECKHE
CBOMCTBA CIIUPTOB;
2)IIpoBoauT
KaueCTBCHHBIC
peakuuu Ha
OJIHOATOMHBIE U
MHOTOaTOMHBIE
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CIIUPTHI
3) O6bscHsIET
XUMHYECKHE CBOMCTBA
CIIUPTOB Ha OCHOBE
B3aMMHOT'O BIUSTHHS
aTOMOB.

®enonsl. CTpoeHue u
cBoiicTBa (hEHOJIOB.

1.3nate ¢eHomsI,
UX CTPOCHHEC H
CBOMCTBA.

1)HazbiBaeT criocoObI
noytydeHus: (eHOJIOB;
2)CocraBisieT
YpaBHEHUS pEaKInid,
XapaKTepU3HPYIOIINe
XUMUYECKHE CBOKCTBA
¢deHonos;

3)HaswiBaeT obnactu
MMPUMCHCHUA
¢dheHoIIoB.

KapOonumnbHbie
COETMHEHMUSI.
AJpaerunnl u
KeTOHBI.CTpoeHue U
HOMEHKJIATypa
KapOOHUIIHHBIX
COEMHEHHUI.
[Tonydenue u cBoiicTBa
QJIBJICTHJIOB ¥ KETOHOB.

1.3HaTh anpaeruanl
1 KETOHBI.

1) CocraBnser
CTPYKTYpHBIE
(bopMyIIbI aTbACTHUIIOB
Y KETOHOB;

Ha3siBaeT anpueruant
Y KETOHBI

110 HOMEHKJIaType
HIOTTAK (IUPAC-
MEXIYHAPOAHBIN
COI03 TEOPETUUYECKOMN
Y MIPUKJIaJHON
XUMUN);
2)CocraBisieT
YpaBHEHUS peaKUid
MOJTyYEHUs
albAECTUIOB U
KETOHOB;

3)HasbiBaer
MPOIYKTHl OKUCIICHUS
Y BOCCTAaHOBJICHUS
albACTUIOB U

KETOHOB.
Kap6onossie kucnotel. | 1.3HaTh 1) CocraBnser
Crtpoenue u KapOOHOBBIE CTPYKTypHBIE
HOMEHKJIaTypa KHCJIOTHI. dbopMyIIbI

KapOOHOBBIX KHCIIOT.
[Tonyuenue u cBoiicTBa
KapOOHOBBIX KHCIIOT.

KapOOHOBBIX KUCIIOT U
HA3bIBACT UX 110
MEKTyHapOAHOMN
HOMEHKJIAType;
2)O0BsCHsIET
dusznyeckue CBOWCTBA
U CHoco0bI
MOJTyYeHUS
KapOOHOBBIX KHCJIOT;
3)3anuceiBaeT
YpaBHEHUS pPEaKIui,
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XapaKTePU3YIOLTUX
XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCJIOT;
4)HazpiBaeT o0mactu
MPUMECHECHUS
KapOOHOBBIX KHUCIIOT.

ITonyuenue u uzyuyenue
XUMHUYECKHUX CBOMCTB
YKCYCHOM KHCJIOTBI.

1.BrimoHeHue
MPAKTUYECKOU
paboter Nel2.

1)CocraBnsieT
YpaBHEHUS pEaKIUU
IIOJIyYEHUS] YKCYCHOMN
KHUCJIOTHI,
2)IIpoBoaut
Ka4eCTBECHHbIE
peaKkLuu peakuun
XUMHYECKUX CBOMCTB
YKCYCHOM KHCIIOTBHI;
3)/denaet BBIBOJIBI TIO
pabore.

Cnoxsbie 3hupsl U
MbL1a. JKupsl.

1.3HaTh CJIOXKHBIE
3pUpEl W  MBbLIA,
JKUPBI.

1)CocrapmsieT
CTPYKTypHBIE
dbopmynsl 3huUpoB u
HA3bIBACT UX 10
MEKTyHapOAHOMN
HOMEHKJIATypE;
2)CocraBisieT
YpPaBHEHUS peaKLUi
MOJTyYEHUsI IPOCTHIX U
CJIO’KHBIX 3(hUpOB;
3)OmnuchIBaeT cocTaB
U CTPOCHHE KUPOB;
4) O0bsacHSCT
(YHKLINH KUPOB;
S)IIpoBoaut
KaueCTBECHHYIO
peaKiuIo Ha )KUPHI,
6)HazpiBaeT
MPOIYKTHI TUIPOIH3a
Y OMBUICHUS KHUPOB.

Mpria n
CUHTETHYCCKUEC
MOIOIIIE CPE/ICTRA.
Cocras, cBONMCTBa MbIJIa
W CHHTETHYECKUX
MOIOIIHNX CPEICTB
(CMC). [IpousBoacTBo
MbBLIA ¥ CHHTETHYECKUX
MOIOIIIUX CPEJICTB
(CMO).

1.YcBoutrs MbUIaA U
CUHTETUYECKUE
MOJOIIIME CPEJICTBA.

1) OnuceiBaet
CHOCOOBI OTYyYCHUS
MbLJIa, CHHTETHYECKUX
MOIOIIUX CPECTB;
2)O0BsCcHSIET
CBOMCTBA
TIOBEPXHOCTHO-
AKTUBHBIX BEIICCTB
(IIAB);
3)PackpeiBaet
HEO0OXOIMMOCTb
3aIUThI PHUPOJIBI OT
3arpsi3HEHUS
CHHTETUYCCKUMHU
MOOIUMH
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Cpe/ICTBaMHU.

Bricokomonekyinsapusle | 1.3HaTh XuMUIO 1)DKcriepUMEHTAIBEHO
COETMHEHMUSI. BBICOKOMOJIEKYJISIp | pacro3HaeT
[Ipupoansie n HBIX COCIUHCHUI. IJIACTMACCHI U
CUHTETHYECKHE BOJIOKHA;
nonumepsl. CTpoeHue 2) Paznuyaer BuAbI
nosmMepoB. Peakuus MOJIUMEPOB,
MIOJINMEPU3ALUH. MPOU3BOJUMBIE B
[IpousBoacTBo Kazaxcrane;
MOJIMATUIICHA. 3)Ha3siBaeT cBoiicTBa
u obnactu
MPUMEHECHUS
HEKOTOPBIX
MOJIUMEPOB U
J1aCTMAcC;
4) CocraBisier cxemy
TE€HETUYECKOH CBS3U
OCHOBHBIX KJIaCCOB
OpraHUYECKUX
COCIIMHECHU;
5)PaccuutbeiBaer
BBIXOJI IIPOYKTA,
KOJIMYECTBO (00BEM,
maccy)
MPOIYKTa peaKiuu 1Mo
KOJIMYECTBY peareHTa
(o0BeMy, macce).
Peakuuu 1.YcBoutsb 1)Onpenensier
MOJINKOHICHCALIUH. peakuuu peaxuuio
[Tonmuamu bt U | IOJIMKOHACHCAIIUY, | MIOJIMKOH ICHCAIIHH;
nonmmdGupsl.  Peaknuu | momydeHus 2)3amnuceIBaeT
IIOJINKOHICHCALIUH. MOJIMaMUI0B U | peakiuu  TOJy4YCHHS
XUMUYECKHE BOJIOKHA. | MOJUA(UPOB. MOJINAaMUJIOB u
IIpumenenue noan3(pupos;
3)PackpbiBact
KJIaccU(UKaIUIO
BaXKHEUIIINX BUIOB
BOJIOKOH.
[Ipumenenue u | 1.0nenuBath 1)Ha3wsiBaeTr obmactu
BO3JICHCTBUE MIPUMEHEHUE U | IPUMEHEHUS
MJIACTUKOB Ha | BO3JeiicTBHE IJIACTUKOB;
OKPY’KaIOIYI0  Cpeay. | IJIAaCTUKOB Ha | 2)XapakTepusyer
[IpousBoacTBo OKPYXaIOIIY 0 BO3/ICICTBHE
IIOJINMEPOB B | cpeny. TTACTUKOB Ha
Kazaxcrane.llpumenen OKPYXAaIOIIYI0 Cpeay;
ue. BozneiictBue 3)PackpriBaet
MJIACTUKOB Ha MIPOU3BOJICTBO
OKpYKaIOIyIO CpeLy. MOJINMEPOB B
Kazaxcrane.
PacnosnaBanue 1.BeinosniHeHue 1)OKCHEepUMEHTAIBHO
IJIACTMACC M BOJIOKOH. | MTPaKTHYECKOU JTIOKa3bIBAECT
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paboter Nel3.

OTHOCHUTEJIbHYIO
UHEPTHOCTD
MJIACTUKOB IO
OTHONICHHUIO K

XUMHYECKUM
peareHTawm;
2)Ha3siBaet obnactu
PUMEHEHUS
MJIACTMACC ¥ BOJIOKOH;
3)OuenuBaet
3HAYUMOCTh
MPOIYKTOB UX
nepepadoTKH.
Pazpabotka HOBBIX | 1.3HaTh  cmocoOsl | 1)Pa3bsicHser
BEIIECTB M MaTepUANOB. | pa3pabOTKH HOBBIX | CIIOCOOBI  MOYYCHHUS
Pa3paboTtka u co3gaHue | BEIECTB U | HOBBIX MaTepHalioB C
HOBBIX MaTEepUasoB. | MAaTEPHUATIOB. HCIIOJIb30BaHUEM
Pa3pabotka u cuHTE3 COBpPEMEHHBIX
JIEKapCTBEHHBIX METO/IOB;
Mpenaparos. 2)O0BsCHsIET
3HAUCHUE HOBBIX
MOJIUMEPOB;
3)CocraBnseT
CTPYKTypHBIE
(hOpMyIIbI BEIIECTB;
Hlloscasier
MPAKTHIECKOE
3HaYCHHE HOBBIX
MaTepUasoB;
S)PackpsiBaeT croco®
pa3paboTKu U CHHTE3
JIeKapCTBEHHBIX
MpPemapaToB.
Hanorexnomorus. 1.3naTh o | 1)O0bscuseT
HaHno0OBEKTHI. HAaHOTEXHOJIOTUU buzUYeCKUit  CMBICI
CriocoObI TToTy4YeHus, Kak COBPEMEHHOW | MOHSITUI
CTPYKTypa OTpaciid HAyKH. «HAHOYACTHUILIAY,
HAHOYTJIEPOIHBIX «HAHOXUMHUSDY;
yacturl. Crioco0sl 2)HaspiBaeT MeETOBI
MOJIy4EHUS CUHTE3a,
HAaHOMAaTEPHAJIOB. WCCIICJIOBAHHUS u
Pa3paboTka HOBBIX 00J1acTH TIPUMEHEHUS
MTOJINMEPOB. HAHOYACTHII.
[IpakTrueckoe
3HAYEHUE HOBBIX
MaTepUajIoB.
Paznea S. YrneBonsl. 1.YcBouTts Kitace l)Paznuuaer
Xumus u Knaccudukanus YTJIEBOJIOB. (bopMyIIbl MOJIEKYJT
“KM3Hb. yrieBonoB. CTpoeHue TITFOKO3bI, (PPYKTO3HI,
yrieBogoB. CBoiicTBa 1 pubo3HI,
Buoxumus MIPUMECHECHUE JIe30KCUPUOO03BI,
YIJIEBOJIOB. caxapo3sbl, KpaxMaja u
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EJUTIONO3BL;
2)CocraBmsieT
YpPaBHEHUS peaKLUi
CIIUPTOBOTO,
MOJIOYHOKHUCIIOTO
OpOXKEHUS TIIFOKO3bI;
3)HazwiBaeT
MPOIYKTHI TUIPOIH3a
caxapo3bl, Kpaxmaina u

LEJUTIONO3BL;
4)CpaBHUBaeT
CTPOEHHUE U CBOMCTBA
Kpaxmana u
LEJUTIOJIO3BIL.

Xumnueckue cBoiictea | 1.Brimonnenue 1)DkcnepuMeHTATIbHO

TJIIOKO3BI KaK MPaKTUYECKON ornpezenseT Haln4yue

aJIbJIErUIOCTIUPTA. pabotsr Nel4. (GYHKIMOHATBHBIX

KauecTBennas peakuus IpyNN B IIIOKO3€;

Ha KpaxMall. 2) ITpoBoaut
KayeCTBEHHYIO
pEeaKIUI0 Ha KpaxMall.

AMUHBL. 1.VcBouth 3Hanus | 1)PackpeiBacT

Knaccudukanus u | 00 aMHuHax. KJIACCHU(PUKAIUIO u

HOMEHKJIaTypa aMUHOB. HOMEHKJIATypy

dusnueckue, aMHHOB,;

XUMHYECKHUE CBOMCTBA 2)CpaBHUBaeET

aMHUHOB. CTPYKTYPBI "
OCHOBHBIE  CBOMCTBa
aMMHUaKa, aMHUHOB H
AQHWINHA;

3)O0BscHseT
bu3nvecKne CBOMCTBA
aMUHOB U aHWJINMHA,
4)CocraBmusier
YPaBHEHUSI  PEAKLIHI
MOJy4EeHUsI aMHUHOB M
AHWINHA.

AMHMHOKUCIIOTHI. 1.3naTh D)Ilepeuncsier

Cocras, CTpOCHHE, | AMUHOKHUCIIOTHI, TPUBUAIBHBIE "

Ouojoruyeckass  poiib | KAK  Ba)KHEHIIEM | cuCTeMaTHYeCKHe

aMUHOKHUCIIOT.Du3nuec | Kiacce HA3BaHUSA

KM€ U  XUMHYECKHE | COeIUHEHUH. AMUHOKUCIIOT;

CBOICTBa 2)OnuceIBaeT COCTaB

aAMHHOKHCIIOT. U CTPOCHHE MOJIEKYI
AMUHOKUCIIOT;

3)PackpriBaeT
amM(pOTEpHOCTh
AMUHOKHCIIOT.

benku, ctpoenue, | 1.YcBouth 1)HazeiBaer

cBoiictBa. IlenTumnas | oOpa3oBaHue MPOAYKTH THAPOIN3A

CBSI3b. ObpazoBanue | 6eTKOBOI OeINKOoB;

OCIIKOB. CTpyKTYypBI | MOJICKYJIHI, )lloscusier
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OEIKOBBIX MOJIEKYI.

CTPYKTYpPY n
INECNTUIHBIC CBA3H.

oOpa3oBaHme
MEONTUIHBIX CBI3EH
MIPH MTOJTy9ICHUN
OCJIKOB U3 a —
AMUHOKUCJIOT;
3)CocraBinser
MIEPBUYHYIO,
BTOPUYHYIO,
TPETUUYHYIO U
YETBEPTUIHYIO
CTPYKTYPBI MOJIEKYJIbI
Oenka;
4)OnuceiBaeT
byHKIMH O0CITKOB.

Ponme wu mpumenenue | 1.3nate pombp  u | 1)O0BscHSET posib
(dhepMeHTOB. MIPUMEHEHUE (bepMeHTOB;
buonornuecku (bepMeHTOB. 2)OnuceiBaet
3HAYUMBIE AJIIEMEHTHI. CEJIEKTUBHOCTb,
3¢ (HEeKTUBHOCTH
bepMeHTOB;
3)PackpriBaet
00J1aCcTh TPUMEHEHHUS
(depMeHTOB.
Crpyxkrypa 1.3nate cTpykTypy | 1)OnmceiBaer
HYKJIGMHOBBIX KUCIIOT. | A€30KCUPHOOHYKJE | CTpOEHHE
CrtpykTtypa HUHOBBIX KHUCJIOT | HyKJIEHMHOBBIX KHCIIOT
ne3okcupudonykiaenno | (JAHK) U | ¥ UX KJIaCCU(PHUKAIIHIO;
BbIX kuciot (JIHK) u puboHyKIenHOBBIX | 2)CpaBHUBAET
PUOOHYKICMHOBBIX kucinot (PHK). CTPYKTYpbI
kuciot (PHK). J€30KCUPUOOHYKIICHH

oBbIX kucnot (JJHK)
1 pUOOHYKJIEHHOBBIX
kucnot (PHK);
3)O0BscHseT
OMOJIOTUYECKYIO POJIb
JIe30KCUPUOOHYKIICHH
oBbIxX kucnot (JJHK)
1 pUOOHYKJIEHHOBBIX
kucnot (PHK);
4)PackpbiBact
3HaYMMOCTb T€HHOMN
WHXEHEPUU U

OMOTEXHOJIOTHH.
Jlenatypanus u 1.Beimonuenue 1)O06bscHsIET
LIBETHBIE PEaKLIUU [IPaKTUYECKON CBOMCTBO
OCIIKOB. pabotsr Nel5. JIeHATypaluy OEJIKOB;
2)IIpoBogut
KauyeCTBEHHbIE

peakuuu Ha OemKu;
3)[Ipumensiet panee
MOJIYUYCHHBIC 3HAHUSA
10 TeMe.

35




Bcero: 150 uac

JlaGopaTopHble ONBITHI M MPAKTHYECKHE PA0OTHI:

=

Omnpenenenue TermaoBoro 3gdexra peakiuu HeUTpanu3auu

2. UccnenoBanue BAUSHUS Pa3TUYHBIX (PaKTOPOB HA CKOPOCTh XUMHYECKUX
peakuii

3. Uccnenoanue 3¢ HEeKTUBHOCTH BIMSIHUS PA3IMYHBIX KaTAIH3aTOPOB Ha
CKOPOCTh ~ XMMHYECKOM PEAKIIUHU

4. VI3ydeHne CMEIICHUs TMHAMUYECKOTO PABHOBECHSI MO/ ICUCTBUEM PA3ITHYHBIX

bakTopoB

CocraBieHuE JIEKTPOXUMHUIECKOTO Psijia HAMPSHKEHUH METaIOB

bymaxknas xpomartorpadus

7. V3ydeHne CBOWCTB TaJIOTCHOB M OIPEICIICHUE TAIOTCHUI-HOHOB B BOJHOM
pacTBope

8. Nzyuenwne cBoicTB 3nemMeHTOB 2 (11) rpynmsl U uxX coequHeHM

9. PemreHne sKCIepUMEHTATBLHBIX 3a/1a4

10.CocraBnenue Mozeel MOJIEKYJI OPraHuYECKUX BEIECTB

11.KauecTBeHHBIEC peaKlMi HA HE HACKIIIEHHOCTh CBA3U

12.PacTBOpUMOCTH CHUPTOB B BOJIE, TOPEHUE CIIUPTOB, KaYyECTBEHHBIE PEAKIIUU Ha
OJIHOATOMHBIE U MHOTOATOMHBIE CITUPTHI

13.CocraBnenue Mojieneld MoJIeKyJ1 OeH301a

14.3yueHue CBONCTB YKCYCHOM KUCIIOTHI

15.11omyyeHue u CBOMCTBA CIIOKHBIX 3(PUPOB

16.CocraBiieHre MOCIICH MOJICKYJT aMMHaKa U aMUHOB

17.CoctaBnenre MOJIeKyJI aMUHOKHUCIIOT B ONPEEICHHE aCCUMETPUIHOTO aTOMa
yriieposa

18.CRoiicTBa aMUHOKHCIIOT

19. Xumuueckue CBOMCTBA TITIOKO3BI KakK anmbAaeruaocnupra. KadecrBenHas
peakiusi Ha Kpaxmal

20./lenaTypanus ¥ IIBETHBIC PEaKIu1 OCIKOB

21.N3rotoBaenue moaean JJHK

22.Ilonmumepsl ¥ UXCBOMCTBA

23.Pacnio3HaBanue miacTMacc U BOJIOKOH

24 PelieHne SKCIEPUMEHTAIIbHBIX 3a7a4

25.X¥MHYECKUE CBOICTBA CBMHIIA, 0JIOBA U UX COSIUHEHUN

26.KauecTBeHHas peakiys Ha MOHBI: aMMOHHSI, CyIb(aT

2. TuTpoBaHUE CUILHOTO OCHOBAHMS CUJILHON KUCIIOTOM

28.CBolicTBa KOMIUIEKCHBIX HOHOB MEPEXOAHBIX METAIIOB

29.["anpBaHNYECKOE MOKPHITUE METAIUTMUECKUX MPEAMETOB

o o
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4. IlepedeHb JUTEPATYPbI U CPEACTB 00y4eHHSA

OcHoBHas JuTEparypa:

1.M.K.Ocnanoga, K.C.AyxanueBa, T.I'. benoycoBa Xumus: Yuebnuk 1,2 gactb
TSI 10 Kjacca €CTCCTBEHHO-MAaTEMATUUECKOTO HaIlpaBIICHUS
o0meoOpa3oBaTeNbHBIX KO Aamatel: Mekrer, 2019r.

2.M.K.Ocnanona, K.C.AyxanueBa, T.I'. benoycoBa Xumus: YueOnuk 1,2 yacthb
JUTSE 11 Kjacca €CTEeCTBEHHO-MATeMaTHUUECKOIO HanpaBJICHUS
o01ieo0pa3oBaresbHbIX 1IKOJI Anmatel: Mekrern, 2020 r.

3. M.OcnanoBa, K.Ayxanguesa, T.benoycopa Xumus. Jopucnuk. 1, 2-Kucum
Anmatel: Mektern, 2019

4. M.YcnanoBa, K.Ayxanuena, T. benoycosa Xumus. Hapcnuk. 1, 2 - kucm
Ammartel: Mekrer, 2019

5. T.I'.benoycoBa, K.C. AyxaauneBa Xumusa: Meroaumdeckoe pykoBojacTBo 1, 2
4acTh €CTECTBEHHO-MATEMaTHUECKOTO HAIPaBJICHUS 00111e00pa30BaTeIbHBIX IITKOJ
Anmatel: Mexren, 2019 r.

6. TemupOynaroBa A., CarumbekoBa H., Anmumkanosa C.,Xumus. COopHUK 3a1a4
u ynpaxHeHud Anmartsel: Mekrern, 2019 r.

JlonotHUTEILHAA JIUTEpaTypa:

1.b.A.MancypoB «Xumus» 10-11 k., Atamypa 2015 ¢

2.b.Mancypos., H.Topummmaa «MeToanka npenogaBaHus OPraHUYECKOW XUMHUN»
Atamypa 2015r.

3.A.E.Temup6ynarosa, H.H.Hypaxmeros, P.H.XKymanunosa, C.K.AnumxaHoBa

Xumus: YueOHuk mius 11 kimacca ecTeCTBEHHO-MAaTeMAaTHUECKOTO HAmpaBIICHUS

oOmieoOpaszoBarenbHOM Kokl  AnMatel: Mekrer, 2015r. -344 ctp.

4.T'".JIxekceMOrHa «MeToanyeckoe pykoBoIcTBO» AnMatbel: Mekrer, 20151

5.A.TemupbonaroBa., A.KaszpimoBa., JX.CarpimMOekoBa «KHura misi uTeHHUS»
Mexren 2015r.

6. Topraeea D., Illlynmen6aea XK. m ap Xumus.OnekTpoHHbIH y4eOHHK.]O-

kiacc.2016 HarmmonanbHbIN HIeHTp HHGOpMATH3AIIUN

7. JKakumpoBa H., Xanmocoa M. m nap Xumwusa.DneKTpoHHBIH ydeOHHK.]]-

knacc.2016 HaumonanpHbIi LeHTp UH(DOpMATH3AINH

8.0exTpoHHbIe pecypchl ¢ Www.bilimland.kz

CpencrBa 00yyeHus:

1. Mopaenu moiexkyn

2. PeakTuBhbl, 1abopaTopHOe 000pYyAOBaHUE ISl BBITIOJIHEHUS Ja00paTOpPHO-
IPaKTHYECKUX padoT

3. TaOnu1pl, pa3aaToOuHbIN MaTepral
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