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1. IMosicHUTEIBLHASA 3ANIMCKA

Onucanue OuCyunIuHbl/Mooyis

TunmoBas y4eOHast mporpamma pa3paboTaHa B COOTBETCTBUHM C IpHUKa3aMH MuHuCTpa
oOpazoBanus u Hayku PecnyOnmuku Kazaxcran ot 31 oxtsa6ps 2018 roma Ne 604 «OO6 yrBepkaeHUU
TOCYJapCTBEHHBIX 00I1€005M3aTebHBIX CTaHIAPTOB 00pa30BaHUs BCEX ypOBHEW 0Opa3oBaHHs» U OT 8
HOsA0ps 2012 roma Ne 500 «OO yTBEp)KIEHMM THIIOBBIX YYEOHBIX IUIAHOB HAYaJIbHOTO, OCHOBHOIO
cpemHero, o01ero cpennero oopasosanus Pecyonmku Kazaxcrany.

Crucok peKoMEeHIYeMOH JIMTepaTyphl cocTaBiieH Ha ocHoBe IIpuka3za Munuctpa oOpazoBaHus U
Hayku Pecnybnmukum Kaszaxcran ot 17 mas 2019 roma Ne 217 "OO yTBepkIeHWUU TEpeyHs YICOHUKOB,
y4eOHO-METOIUYECKUX KOMILJICKCOB, TOCOOUN M JPYroil NOMOJHUTEIBHONW JTUTEpaTyphbl, B TOM YHCIE Ha
3JIEKTPOHHBIX HOCUTEIISIX".

Hean o0yyeHuss ydeOHON AUCIUIUIMHBI "XWUMHs'"- TPEIOCTaBICHUE OOYYAIOIMIUMCS CHUCTEMBI
3HAaHWHA O BEIIECTBAX M WX MPEBPAIICHHSX, 3aKOHAX U TEOPUAX, OOBSCHSIONINX 3aBUCHMOCTH CBOWCTB
BEIIECTB OT WX COCTaBa U CTPOCHHUSA, IMPENOCTaBlieHHE OOY4YaloIIMMCS BO3MOXHOCTH MPHOOpETEHUs
MOHMMAHUS XUMHUYECKHUX TPOIIECCOB, 3aKOHOB M MX 3aKOHOMEpPHOCTEH /st 0€30MacHOro MPUMEHEHUS B
peaTbHOM KU3HHU, KPUTHUYECKOU OIEHKH HH(GOPMAIIMK U TIPUHATHS PEIICHUH.

Ha uzy4yenue yueOHOM aucuuruivHbl "XuMusa" eCcTeCTBEHHO-MAaTeMaTHUECKOro HAIpaBJICHUS B
OpraHU3aIMAX TEXHUYECKOTO0 U MPOPECCHOHATHPHOTO 00pa30oBaHUs MO OOHOBIEHHOMY COJEPIKAHHUIO C
yIIIYyOJIEHHBIM U3YYeHHUEM CTaHAApTOM mpeaycMoTpeHo 150 yacos.

3agaum o0yyeHMsI:

1) ycBOEHUE NPaKTUKO-OPUEHTUPOBAHHBIX 3HAHUH, TIOHATHI, TEOPUI U 3aKOHOB XMMUYECKON HAYKH;

2) oBnaZieHHE YMEHUSIMH HaONI0aTh U OOBACHATh XUMUYECKUE SIBICHHUSA, MPOUCXOASIIUE B MPHUPOJE,
naboparopuu, Ha MPOU3BOJICTBE U B TIOBCETHEBHOM KU3HU;

3) pa3BuTHE YMEHMI OOpamaThCs C BEIIECTBAMHU U J1a0OPATOPHBIM OOOpPYAOBAaHHEM HA TMPAKTHYCCKUX
3aHIATHSIX, C COOIOCHUEM MPABUII TEXHUKU O0€30MaCHOCTH;

4) pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB U MHTEIJIEKTYaJbHBIX CIIOCOOHOCTEN 00yyaronxcs B mpoiecce
MPOBEJCHUS XUMHUYECKOTO JKCIIEPUMEHTa, BBIPa0OTKa MOTPEOHOCTH CAMOCTOSITENFHO MPUOOPETATh
XUMHUYECKHE 3HAHUS,

5) BocIUTaHWE OTHOIICHUS K XUMUH KaK K OJHOMY U3 PyHIaMEHTALHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY 00I1IeYeIOBEYECKOU KYIbTYPHI;

6) pacKkpbITHE OOIIECTBEHHON 3HAYMMOCTH, TYMAaHUCTUYECKON HANIPABIIEHHOCTH XUMUH, €€ BO3pacTaroleit
POJIU B peLIeHUH MPOOJIeM, CTOSIIUX MEePE] YEIIOBEUECTBOM;

7) UCNIONIb30BaHUE TTOIYYEHHBIX TEOPETUICCKUX 3HAHUN JUTSI OOBSICHEHHSI XUMUYECKUX SIBJICHUN U CBOMCTB
BEIIECTB, JUIsi 0€30MacHOr0 MCMOJb30BaHUS MX B OBITY, CEIbCKOM XO3SIICTBE M Ha IPOU3BOJICTBE,
MpeIyNpPEexKACHUS IBICHUHN, HAHOCSIIUX BPE]] 3J0POBBIO YETIOBEKA M OKPY KaIOIIEH cpeie;

8) ¢dopmupoBaHMEe OMbITA LEHHOCTHBIX M KPUTUYECKUX OTHOIIEHHH K OOBEKTaM WM CpelCTBaM
NESTEIIbHOCTH YEeJIOBEKa, €ro TMpOSIBICHWE B OTHOUICHHUH K OKpPYXAroIIeMy MUpy, (GopMUpOBaHUE
KITFOUYEBBIX U MPEIMETHBIX KOMIIETEHTHOCTEH, CIOCOOCTBYIONIUX PEHICHHUIO )KU3HEHHBIX MPOOIEM KaxXI0T0
YJieHa O0IIeCTBa.

B npomecce oOydeHHsS XMMHH OCYLIECTBIISIOTCS  MeKIpeAMeTHbIe CBSI3U CO  CIEIYIOIIUMHU
y4eOHBIMU JUCIUILTHHAMMU:

buonoeus- Owomornueckass posib MHKPO-, MAaKpPODJIEMEHTOB (METANIOB W HEMETAJUIOB);
Owosnoruveckass ¥ TUIOIEBas IICHHOCTh  YyIJIEBOJOB, JKUPOB, OETKOB, AaMHHOKHCIIOT, T€HBI,
HacjeaCcTBeHHOCTh, posib JIHK(nme3okcupubonyknennosas kucinora) u PHK (pubGonykienHoBas Kuciora),
MOHITHE O TEHHONH WH)XCHEPUH; XUMUYECKUU COCTaB J>KUBBIX OPraHU3MOB; COBPEMEHHBIC OTKPBITHS
OMOTEXHOJIOTHH, OMOXUMHUH B 00JIACTH MEIULIMHBI U SKOJIOTHH; SKOJIOrHYecKast 0€30MacHOCTh IPUMEHEHUs
pa3JIMYHBIX BEIIECTB B OBITY;

I'eocpagpus- MecTOpoXKJIeHUE MOJNIE3HBIX UCKOMAeMbIX, YIJIsl, HETH, IPUPOJHOTO Ta3a; MPUPOAHBIE
CBIPBEBBIE PECYPCHI U OCHOBHBIE METAJUTYPrU4YeCcKie, XUMUUYECKUE U TIepepadaThIBAIOIINE MPOU3BOACTBA B
Kazaxcrane u mupe, Ux mpakTU4ecKas 3HAYUMOCTb JJIsi COLUATbHO-DKOHOMUYECKOTO Pa3BUTHUS CTPAHBI;
parroHaIbHOE UCTIONB30BAHUE MUHEPATBHBIX PECYPCOB;
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Aneebpa u eeomempus- UCIONb30BAaHHE MATEMaTUYECKUX PacyeToB Mo (GopMylnaM U ypaBHEHUSIM
XUMHUYECKHX PEaKIUi TpH H3y4YEeHUH KOJIMYECTBEHHOIO COCTaBa BEHIECTBA; (OPMBI SIEKTPOHHBIX
00J1aKOB, MPOCTPAHCTBEHHOE CTPOCHHUE U TEOMETPUS MOJIEKYJT;

@Dusuxka- COCTaB W CTPOCHHME aTOMA, ATOMHBIX fAJep, H30TONOB, PAJHMOAKTUBHOCTH, S/IECPHBIC
peaKkuuu; arperatHble COCTOSIHHS BEIIECTB, KPUCTAIIMYECKHE PEIIEeTKH, T'a30BbIE 3aKOHBI; AJIEKTPOJIN3
pacruiaBoB W pacTBOPOB COJIeH; 3akoH anekTponnsza dapajies; anbTepHATUBHBIE HCTOYHUKU DHEPTHH,
SHepreTuyeckuii moreHiman Kazaxcrana;

Hnupopmamuka- pabota ¢ DIEKTPOHHBIMH  Y4eOHMKaMH, TOCOOMSIMH,  BUPTyaJbHOU
naboparopueit; co3gaHue MPe3eHTalui, MPOEKTOB C HCIOIb30BAaHMEM KOMIBIOTEPHBIX MPOrpaMM; IMOUCK
JOTIOTHUTEITHHBIX MaTepHANIOB B ceTH VIHTEpHET, HABBIKYU TOJIH30BAHUS PA3TUIHBIMU PUITOKEHUSMHU.

[Ipu co3manum pabounx y4eOHBIX MPOTpaMM OpraHU3AIMS TEXHUYECKOTO M MPOodhecCHOHATBLHOTO
00pa30BaHUs UMEET MPaBo:

- BBIOMPATh Pa3IMYHbIE TEXHOJIOTHH 00y4YeHHUsl, (OPMbI, METObI OPraHU3AIMHI U BUJIbI KOHTPOJIS y4eOHOTO
npoiiecca;

- pacrmpenenaTh OO 00beM YacoB ydeOHOTO BpPEMEHHM Ha pa3fenbl M TeMmbl (0T 0O0bema Yacos,
BBIJICTICHHOT'O HA U3YyYEHUE JUCIUTLINHBI);

- 000CHOBaHHO U3MEHSITh YUeOHYIO MPOrpaMMy B U3YUEHHUHU €€ TIOPSAKA.

B paboueii yueOHOI mporpaMMme MpOBEACHO Mepepacipeienenue o0uero oobemMa 4acoB yu4eOHOro
BpPEMEHH Ha pa3zelibl ¥ TeMbI (0T 00beMa 4acoB, BbIIEJICHHOIO Ha U3y4YE€HUE TUCUUIUIMHBI) HA OCHOBAaHUU
pexomenmanuii YMO mo 00meo0Opa3oBaTenbHBIM — JAUCHUIUIMHAM — €CTECTBEHHO-MAaTEMaTHYECKOTO
HanpasieHus [Iporokosa Ne 2 ot 3 wurons 2020 roga u PYMC TulllIO MOH PK Ilpotokon Ne 1 ot 15
utons 2020 roxa.

Dopmupyemvle KomMnemeHyuu.
® yYMEHHE KPUTHYECKH MBICIHUTD;
e  CrocOOHOCTh TBOPUYECKH MPUMEHSTH 3HAHUS,
®  CIIOCOOHOCTH peIaTh MPOOJIEMbI;
®  Hay4YHO-HCCIIEOBATEIILCKUE HABBIKY;
® KOMMYHHKATHUBHbBIC HABBIKU (BKIIIOYas SI3IKOBBIC HABBIKH);
® CrOCOOHOCTH pabOoTaTh B IPYIIIE U UHIUBHIYAIBHO;
e HaBbiku B obmactu UKT.

Hocmpekeusumbl

JInst wM3ydeHus MaHHOW AUCIHUIUIMHBI CTyJE€HTaM HEOOXOJWM Ha0Op 3HAHWW W HAaBBIKOB IO
MaTeMaTHKe, XUMUU O0OTaHHKE, 300JI0THH, DKOIOTHH.

IIpepexeusumsr IlomyueHHble 3HAHUSA TOCTYXAT OCHOBOHM [uisi Oojiee yriayOJIeHHOrO HM3y4eHUs JIPYrux
oOuienpodeccuoHaNbHbIX U CHIEUANBHBIX JUCIUILTUH
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2. Copep:xanue paboueii yaeGHOI MporpaMmbl

KoanuyecTBO 4acos

3ansTus
Ne
® o
HaumeHOBaHMe PA3/1eJIOB U TeM g =
Bcero 3 =
2 |
2 2
s i
= =
Pa3zgen 1.YacTuunl BemecTsa 8 8 -
1 | Temal.CocraB u cTpoeHH€e aTomMa 2 2
2 Tema 2.Pactipenenenue u IBM>KEHUE AJIEKTPOHOB B aTOMax 2 2
3 | Tema3. Xumuueckas CBA3b 2 2
4 Tema4. NonHas cBs3b. Merayuinueckas cBsa3b. Bogopoanas 2 2
cBs13b. Kpucrannuyeckue pemerku
Paznea 2. Ileppogu4HocTb. 3aKOHOMEPHOCTH NPOTEKAHUS 10 6 4
XHMHYECKHX peaKkuuni
5 | Temal. Ilepuoguueckuii 3aK0H ¥ NEPUOAMYECKAs CUCTEMA 2 2
6 | Tema2. CTeXuoMeTpUUYECKUE 3aKOHBI XUMUH 2 2
7 | Tema3.3akOH COXpaHEHUS MACCHI BELIECTB 2 2
8 Tema4.OxuCINTENBHO-BOCCTAHOBUTEIBHBIE MPOLECCHI 2 2
9 TemaS. CTaHaapTHbIE AIEKTPOJHBIE TOTEHIIHAIBI 1 1
10 | I[IpoBepka 3HaHMI 1 1
Paznen 3. JHepreTnka XuMu4eCKuX peakmuil 18 12 6
11 | Temal.BHyTpeHHsIsl SHEPTUS U SHTAJIBIUS 2 2
12 | Tema2. 3akon ['ecca 2 2
13 | Tema3. CKOpOCTh XUMHUYECKOW PEAKIIUU 2 2
14 | Tema4.BnusiHue yciaoBHil Ha CKOPOCTh XUMUYECKUX PEAKLIUH. 2 2
Karann3
15 | TemaS.Xumnueckoe paBHOBECHE 2 2
16 | Tema6. HccrnemoBanue BIHMSHUS Pa3IMYHBIX (aKTOPOB Ha 2 2
CKOpPOCTb XUMHYECKHX pEaKLUN
17 | Tema7. Teopuu KUCIOT U OCHOBAHMI 2 2
18 | Tema8.MoHHBIE paBHOBECHS B pacTBOpax IEKTPOJIUTOB 2 2
19 | Tema9. bBydepusie pacTBOpbI 1 1
20 | IlpoBepka 3HaHMI 1 1
Pa3nesa 4. XuMust BOKpyr Hac 114 94 16
Xumus 3emian 38 32 6
21 | Tema 1. AHanTUTUYECKUE METOJIBI B COBPEMEHHBIX 2 2
HCCIIEAOBAHUSIX
22 | Tema 2. Dnementsl 7 (I A) rpynnsl 2 2
23 | Tema 3. 3y4yeHue CBOMCTB rajJoreHOB U ONPEACIICHUE 2 1 1
raJIOTEHUA-MOHOB B BOJHOM PacTBOpE
24 | Temad4. Dnementsl 2 (ITA) rpymmbt 2 2
25 | Tema 5. Pemienue skCriepUMEHTANIbHBIX 337124 2 2
26 | Tema 6. Dnements! 4 (IVA) rpynmsl 2 2
27 | Tema 7. DopMbl HAXOXKJICHHSI B TPUPOJIE U CIIOCOOBI 2 2
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IMMOJIYYCHU IMPOCTHIX BCIICCTB

28 | Tema 8. CtpoeHue u CBOMCTBA MOJIEKYJIBI a30Ta U aMMHUaKa 2 2

29 | Tema 9. IIpoMBIIIUIEHHOE TIPOU3BOACTBO a30THBIX YI0OpEeHUH 2 2

30 | Tema 10. KoHTakTHBIN CIOCOO MOIYYEHUS] CEPHOM KUCIOTHI 2 2

31 | Tema 11. Okxonornyeckoe BO3ACUCTBHE OKCUIOB a30Ta U 2 1 1
HUTPATOB U AMOKCHUJA CEpPbl HA OKPYKAIOLIYIO CPEAY

32 | Temal2. [lonydyeHne METAIJIOB U CIJIABOB 2 2

33 | Temal3. [Ipou3BOACTBO YyryHa U CTAJIA 2 2

34 | Tema 14. OOmiast xapaKTE€pUCTHKA MEPEXOTHBIX METAIIOB 2 2

35 | Tema 15. KommuiekcHble COETMHEHUS 2 2

36 | Temal6. HayuHble mpuHLIMIIBI XUMUYECKOTO TTPOU3BOJICTBA 2 2

37 | Temal7. I[Ipobaembl OXpaHbl OKpY>KaIOIIEH Cpeabl IPH 2 2
MIPOU3BOJICTBE METAJIIOB

38 | Tema 18. 12 npuHIUIIOB «3€JI€HON XUMHUK 2 2

39 | Tema 19. IIpoBepka 3HaHMI 2 2

Yriiepoa u ero coeiMHeHHUs 58 48 10

40 | Tema20.BBeneHue B OpraHUYECKYIO0 XUMHUIO 2 2

41 | Tema 21. Knaccudukanus opraHm4eCKiX BEIIECTB 2 2

42 | Tema2?2.IlpenenbHbie yTieBOJOPOAbI 2 2

43 | Tema 23. HenpenenbHble YrieBOAOPOIbI. AJTKEHBI 2 2

44 | Tema 24. Peaknus nonumepusauuu. [TpouzBoactso 2 2
MIOJINATUIICHA

45 | Tema 25. CocraBieHHe MOJEIEH MOJIEKY OPraHUUECKUX 2 2
BEIIECTB

46 | Tema26. KayecTBeHHBIE peaKlMi HA HEHACBIIIEHHOCTh CBSI3U 2 2

47 | Tema27.AnkagueHnsl. AJIKWHBI 2 2

48 | Tema 28. CoenriHEHUS] apOMATUYECKOTO Psifia; 2 2

49 | Tema 29. I'eTepolIUKINYECKUE COSAMHEHUS 1 2

50 | Tema 30. Mctounuku yrieBomopooB. Hedts. [lepepaboTka 2 2
HEPTENPOIYKTOB

51 | Tema 31. Ilpupoansiii ra3. [lonyTHpie HEDTIHBIC Ta3bI 2 2

52 | Tema 32. Yrons. KokcoBanue kameHnHoro yrid. I[Ipoepka 2 2
3HaHUI

53 | Tema33.I"anoreHoankaHbl 2 2

54 | Tema34. Peakuuu HyKI€0(pMIBHOTO 3aMEIICHUS U 2 2
AIMMHUHAPOBAHMSI TAJIOT€HOAIKAHOB

55 | Tema3S5. Kucnopozcoiep:xkaiire OpraHuuecKiue COeIMHEHHUS. 2 2
CnupTsl 0JTHOATOMHBIE, MHOTOATOMHBIE

56 | Tema36.PacTBOpuMOCTH CIUPTOB B BOJIE, TOPEHHE CIIUPTOB, 2 2
KaueCTBEHHbIE PEAKIIMN Ha OJTHOATOMHbIE I MHOTOATOMHBIE
CIUPTHI

57 | Tema37. ®enomnsl 2 2

58 | Tema 38. KapOoHunbHBIE COSUHEHHS. ATTBIACTHIBI U KETOHBI 2 2

59 | Tema 39. KapOoHOBBIE KUCIIOTHI 2 2

60 | Tema 40. ITonyuyeHue U U3y4YE€HHE XUMUYECKUX CBONCTB 2 2
YKCYCHOM KHCJIOTBI

61 | Tema 41. Cnoxxubie 3¢upsl 1 MbuIa. JKUpHI 2 2

Ipunoxenue 33 k [Ipukazy MOH PK ot 6 anpens 2020 roga Ne 130

Crpanuna 6



62 | Tema 42. Mpbuia U1 CHHTETHYECKHE MOIOILIME CPEICTBA

63 | Tema43. BbICOKOMOJIEKYJISIPHBIE COCTMHEHUS

64 | Temad4. Peaknun noiukoHneHcanuu. IlommaMuasl u 2 2
O PUPHI

65 | Tema 45. IlpuMeHeHre U BO3JCHCTBUE TJIACTUKOB HA 2 2
OKPY’KaIOIIYIO Cpeay

66 | Temad46. Pacrmo3HaBaHMe MIacTMAcC U BOJOKOH 2 2

67 | Temad7.Pa3paboTKa HOBBIX BEIIECTB M MAaTEPUATIOB; 2 2

68 | Tema 48. HaHOoTeXHOIOTHS; 1 1

69 | [IpoBepka 3HaHU 1 1

Pazaen 5. Xumus n xu3Hb. buoxumus 18 14 4

70 | Tema 1. YraeBoasl 2 2

71 | Tema 2. XuMHYECKHE CBOMCTBA IITFOKO3BI KaK 2 1 1
anpaerugocnupra. KauecrBeHHast peaxius Ha Kpaxmai

72 | Tema3. AMuHEI 2 2

73 | Tema4. AMHHOKHCIOTHI 2 2

74 | TemaS. benku, ctpoeHue, CBOMCTBA 2 2

75 | Tema 6. Posb u npumenenue pepMeHTOB 2 2

76 | Tema 7. CTpyKTypa HYKJI€HMHOBBIX KHCIOT 2 2

77 | Tema 8. Jlenatyparnus v 1IBETHBIC PEAKIIUN OEITKOB 1 1 1

78 | Tema 9. KorrponbHas pabota 2 2
Bcero: 150 120 30
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3. Pe3yabTarhl 00y4eHHUsI H KPUTEPHH OLEHKH

Ne Coaepixanue PesynbTaT 00yuenunst Kpurepun onenkn
pa3jiena
Pa3gen 1.YacTunnl Belmecrsa
1 CocraB u crpoenue aroma. AtoM — | 1.3HaTh coBpemennyo | 1)Ilepeuncnser OCHOBHBIE
CIIOXKHAs YacTHULIA. | TEOPUIO CTPOCHUS MOJIOXKEHHUS COBpEMEHHOM
PannoakTuBHOCTS. SnepHble | aTOMa M BayKHEWIIUeE TEOPUU CTPOEHHUS aTOMa;
peaKIuu. XapaKTEPUCTUKU 2)O0BscHsIET buzndecKuit
YacTHUIl BELIECTBA U CMBICI NPOTOHOB, HEUTPOHOB,
aToMma. JJIeKTPOHOB,  HYKJIOHOB U
HYKJIUJIOB;
3)PackpriBaeT coaepikanme
HOHSITUNA N30TOIBI, U30TOHBI.
2.00bscHaTh ipupoay | 1)Omnpenenser IPUPOTY
PaTMOaKTUBHOCTU U PaIMOaKTUBHOCTH W TPUUYUHY
MPUYUHY pacnazia u30TOIOB;
pacmana 2)Iloscusier coaepKaHue
paoaKTUBHBIX MPUPOIHBIX U30TOIOB;
U30TOIOB. 3)Paznuuaer o -iyuu, B-1ydn,
Y-y,
4)Ha3zbIBaeT TUIIbI
pPaaAMOaKTUBHOIO pacmaja
BELIECTB.
3.3Hatb ycioBus 1)Cocrassier yYpaBHEHUs
MIPOTEKAHUS SIICPHBIX | SAEPHBIX PEaKIuil;
peaKuuid. 2)PackpbIBa€T3HAUUMOCTD
SIEPHBIX PEaKIUH B
HHEPreTUUECKOM MOTEHIUAIIE
Kazaxcrana.
2 Pacnipenenenue u JIBIDKEHHE 1. YMmeTn 1)Ilepeuncnser
3JIEKTPOHOB B aToMax. | MUCATb3JIEKTPOHHBIE XapaKTepUCTUKHU U 3HAUYEHUS
OHepreTuyeckue YpOBHU U | KOH(pUTYpaLUU MEePBBIX | KBAHTOBBIX YHCEN U aTOMHBIX
noaypoBHu. KBaHTOBbIE ymciaa U | 36 XUMUYECKHUX opOuTanei;
opouranu. 3JIEMEHTOB 2)Paznuuaer ¢opwmsl s, p, d, f
MePUOTUIECKON opOuTanei;
CUCTEMBI. 3)[Ipumensier IIPUHLUIT
MUHUMYMa SHEPruu, MPUHLIHUI
[Taynmu, mpaBuno  XyHza,
npaswio KieukoBckoro s
3ar0JIHEHUS
AJICKTPOHHBIXOPOUTAIICH.
3 Xumunyeckas CBS3b. 1.06bsicHaTh npupony | 1)PazwscHser puznyeckuii
DNEeKTPOOTPULIATEILHOCTD U | XUMHYECKOH CBSI3U U €€ | CMBICI IOHATHUS
NOJIIPHOCTh CBsI3U. KoBaslleHTHas | BUJBI. JIEKTPOOTPHULATEILHOCTU
cBa3p. (CBoicTBa  KOBaJCHTHOM XHUMHYECKOTO DJIEMEHTA;
CBSI3H. 2)OnpenensieT 3HaYeHue
3EKTPOOTPHULIATENEHOCTH IO
MOJIOKEHNIO XUMUYECKOTO
aneMeHTa B [lepuoanueckoit
CUCTEME;
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3)Onpenensier BU
XUMHYECKOM CBSI3H.

2.XapakTepu3oBaTh
MEXaHU3MBI
oOpazoBaHHs
KOBAJIEHTHOU CBSI3H.

1)OnuceiBaeT cBOMCTBA
KOBAJICHTHOU IIOJIAPHON U
KOBAJIEHTHOW HEMOJIAPHOU
CBSI3H;

2)O0BscHsIeT 00pa3oBaHUE
KOBAJIEHTHOM CBSI3H MO
0OMEHHOMY U JOHOPHO-
AKIIETITOPHOMY MEXaHH3MaM;
3)CocraBisieT qruarpaMmmy
JIsrouca mns monekyn H2, Cl2,
02, N2, HCI, NH3;
4)PaznuyaeT TUIBI
TUOpHUIN3AIIY;

5) OGocHOBBIBaCT
3aBHCHMOCTh CBOMCTB BEILIECTB
OT DJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHMUS
MoJieKys Ha npumepe BF3,
CH4, NH3, H20, BeCI2.

HNonnass cBsa3p.  Meramueckas
CBS3b. Bonoponnas CBS3b.
Kpucrannnueckue pELIETKHU.
Teopus OTTAJIKUBAHUS

3JIEKTPOHHBIX Tap.

1.3nath MEXaHHU3MBbI
o0Opa3oBaHUs HMOHHOM,
METaTHYECKOM,
BOJOPOJHOM CBSI3EH.

1) [Toka3siBaeT 0Opa3zoBaHue
WOHHOM CBSI3U B pe3yJIbTaTe
3IEKTPOCTATUYECKOTO
IPUTSKEHUS TIPOTUBOTIOI0KHO
3apsKEHHBIX HOHOB;
2)O0BACHICTIPUPOTY
METaJUIMYECKOU CBSI3U U €€
BIMSIHUE Ha pu3nyeckue
CBOMCTBA METAJIJIOB;
3)PackpriBaer Ha
IpUMepaxMeXaHUu3M
00pa3oBaHUs BOJOPOIHOM
CBSI3H.

2.PazmuyaTth THIEI
KPUCTAJUTMYECKUX
PEIIETOK BEIIECCTR.

1)HazbIBaeT pa3nuyHble THIIBI
KPUCTANINYECKUX PEIIETOK
BEIIIECTB;

2)Omnpenensier TAT
KPUCTAJUIMYECKON PELIETKH
BEILIECTBA,

3) Ilporuo3upyer cBoiicTBa
COEAMHEHUH ¢ Pa3IN4YHbIMU
BUJaMU CBSI3€l U THUIIAMU
KPUCTANINYECKUX PELIECTOK.

Pasznen 2. [lepuoauyHOCTh. 3aKOHOMEPHOCTH MPOTEKAHUA XUMMUYECKUX pPeaKkiuil
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[lepuoanueckuit
nepuoanyecKas cUcTeMa.
[TepuoanuHoCThH U3MEHEHUS
CBOMCTB 3JIEMEHTOB B nepuoaax u
rpymnmnax. 3aKOHOMEPHOCTh
U3MCEHCHHS KUCIIOTHO-OCHOBHBIX H
OKHUCJIUTEIBHO-

3aKOH n

1.3Hatp
MEPUOJNYECKUN 3aKOH
u NEPUOANYECKYIO
CUCTEMY XUMHUYECKUX
3JIEMEHTOB, KaK
rpaguueckoe
n300pakeHUE 3aKOHA.

1) OObsicHseT (HU3NICCKUMA
CMBICT IEPUOTUIECKOTO
3aKOHa,

2) OnpenensieT BaJICHTHOCTDb U
CTETIeHb OKHUCJICHHUS aTOMOB;
3)OnuceiBaeT
3aKOHOMEPHOCTH U3MEHECHUS

BOCCTAHOBUTEIbHBIX CBOMCTB CBOMCTB aTOMOB XMMHUYECKUX
COCIMHEHUN B  NEpHojax Hu 3JIEMEHTOB: PAINyCa, SHEPTUU
rpyImax. MOHU3ALIUH, CPOJICTBA K
3JIEKTPOHY,
ANEKTPOOTPHUIIATENHHOCTH U
CTENEHN OKHUCIICHHUS.
2.YcBOUTH NOHATUSA 1)O0BsACHSET 3aKOHOMEPHOCTH
MIEPUOANYHOCTH WU3MEHEHUHN KUCIOTHO -
W3MEHEHUS CBOMCTB OCHOBHBIX CBOWMCTB OKCH/JIOB,
3JIEMEHTOB B IEPUOJAX | TMIPOKCUAOB M BOJOPOIHBIX
U Tpynnax, COCIMHEHUN XUMHYECKUX
3aKOHOMEPHOCTH 3JIEMEHTOB IO NEpUoAaM 1
W3MEHEHUS KUCIOTHO- | TpYIIaMm;
OCHOBHBIX H 2)IIporao3upyer cBOMCTBA
OKHUCITUTEIBHO- XUMUYECKHUX AJIIEMEHTOB M UX
BOCCTaHOBUTEIBHBIX COEIMHEHUH 110 MOJIOKEHUIO B
CBOWCTB COEIUHEHHUI B | IEPUOJAUYECKON CUCTEME;
MEepUOJIax U rpymmax. 3)IIepeuncisieT OCHOBHBIE
HaIlpaBJIEHUs Pa3BUTHS HAYKH,
CBSI3aHHBIE C IEPUOJUYECKUM
3aKOHOM.
CrexmuomMeTpuyecKue 3akoHbl | 1. 3HAaTh U IPUMEHSTH 1)PackpriBaeT conepkanme
XUMUU. OCHOBHBIE | CTEXHOMETPUUECKHUE 3aKOHA COXPaHEHUsI MaCChI;
CTEXHOMETPUUECKHUE 3aKOHBl | 3aKOHBI XUMHUH B 2)O0BsCHSET 3aKOH ABOTaapo

xuMud. OTHOCUTENbHASA aTOMHAS U
MoJieKynsipHasi macca. KonudectBo
BELIECTBA.

pELIECHNUH 3a/1a4.

U TPaHHMIIBI €TO
MPUMEHUMOCTH;

3)Bbiunciser OTHOCUTEIbHYIO
ATOMHYIO U MOJIEKYJISPHYIO
Maccy BEIIECTBa;
4)PackphIBaeT comepxraHue
MOHSITHS KOJTUYECTBA

BEIECTBA.
3aKoH coxpaHEeHUsi Macchl BenlecTB. | 1.Brimonnenue 1)2kcnepuMeHTanbHO
PacueTsl 10 ypaBHEHUSAM peakui MPAKTUYECKON pabOThl | BHIYUCISET MacCy, KOJIUYECTBO
«Pacuer BbIX0OJa IPOYKTA B Nel BEIllECTBA peareHra HIIN
MIPOLIEHTAaX OT TEOPETUUYECKU NPOAYKTa II0 XUMHUYECKHUM
BO3MO>KHOT'0», BBIYUCIIEHUE MACCHI YpaBHEHUSIM,  YKa3bIBAIOIINM
MIPOJIYKTa PEAKLIUH 110 U3BECTHOU Ha  TEHETUYECKYIO CBA3b

MacCCC MCXOJHOI'0 BCIICCTBA.

METaJIJIOB U MX COCOUHCHUIA,
2) Ilpow3BoauT pacyeTsl IO
YpaBHEHUSAM XUMHUYECKUX
peaKIHil ¢ y4acTHEM METAJIOB

(c peareHTamMu, UMEIOUIIMHI
npuMecH, a  Takke  Ha
[IPaKTHUYECKUI BBIXOJ

NPOAYKTa OT TEOPETUYCCKH
BO3MO>KHOT0);

Ipunoxenue 33 k [Ipukazy MOH PK ot 6 anpens 2020 roga Ne 130

Crpanuna 10



3)O0BscHseT buzndecKuit
CMBICII MMOHSTHH
"OTHOCHTEIbHAS aToMHas
Macca","oTHOCHTEeIbHAS

MoOJIeKyJsipHas — Macca' u

"MossipHas macca';
4)IIpoBOaUT pacyueThI MO
ypaBHeHUsAM peakuuil «Pacuer
BBIXO/1a MTPOJYKTa B MPOLIEHTAX
OT TEOPETUYECKH
BO3MO>KHOT'0», BEIUUCIICHUE
Macchl IPOAYKTA PEAKLUH 110
W3BECTHOM Macce NUCXOIHOI0
BEIECTBA.

8 OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIE | BhlnmomHenue 1) OnpenensieT cTeneHb
npoteccbl. OKUCIUTETBHO- MPAKTUIECKON PabOTHl | OKUCIICHHS SJIEMEHTOB TIO
BOCCTAHOBUTEJbHBIC MPOLIECCHI. No2 dbopmysam BEIIECTB;
CocraBneHue ypaBHEHUN 2)CocTaBisieT OKUCIUTENbHBIC
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX Y BOCCTaHOBUTEIbHbIE
peakuuii METOJIOM 3JIEKTPOHHOTO YpaBHEHUS, UCTIONB3YsI METOT
Oayanca. 3JICKTPOHHOTO OajaHca;

3)O0BscHSET IPOIIECCHI,
IpOTEKaroIIue Ipu
MPOXOXKJACHUH SJIEKTPUUECKOTO
TOKA Yepe3 pacTBOP U PaCIIaB.

9 CranpapTHbIE 3JIEKTPOIHbBIC 1. 3HaTh XUMUYECKYIO 1)O0BsIiCHsIET ~ pacmoiIOKEHUE
MOTEHLNAJBL. DJIEKTPOXUMHUUECKUIA aKTUBHOCTbh METAJUIOB | METAJIJIOB B
pan noteHuanos. ['anbBaHWYeCcKUe | Ha OCHOBaHUU AIEKTPOXUMUUYECKOM pany
3JIEMEHTBI. DIIEKTPOIIU3. ANEKTPOXUMUYECKOTO HaNpPSHKEHU N METaJIJIOB

psila HanpsLKEHUN bekerosa;

METAJLIOB. 2)PackpriBaeT coiepKaHue
MOHSATHUSA «rajabBaHUYECKHI
3JIEMEHT;
3)OnuceiBaeT

MPEBPAILICHUEX UMUYECKOM
SHEPTUHU B IEKTPUUYECKYIO;

2.00BSCHATH TPOIIECC
AJIEKTPOJIH3A B
pacTBopax U pacriaBax
AJIEKTPOJIUTOB.

1)Onpenenser IPOIYKTHI
NIEKTPONHN3a, 00pa3yroNecs
Ha 3JIEKTPOJaxX B PacTBOpax H
pacruiaBax 3JIEKTPOJIMTOB;

2)CocraBser CXEMBI
IIPOIIECCOB AJIEKTPOITH3a
paciiiaBoB M PacTBOPOB;
3)  PaccumthiBaeT  Mmaccy,
o0beM  (Ta3a)  TIPOAYKTOB
ANIEKTPOJIH3A;

4)PackpsiBaeT obaacTu
IPUMEHEHHS IICKTPOIIH3A.

Pa3nen 3. JHepreTuka XuMHYECKUX pPeaKIuii

10

BHyTpeHHsIs SHEpTUs U SHTANbIINS.

1.3HaTh, 9TO
U3MEHEHUE BHYTPEHHEN
SHEPIUU U DHTAJIBIINH
SIBJIIIOTCSl TENJIOBBIMHU

1)Knaccudunupyer
XUMHUYECKHE PEAKIUH 110
TermoBomy dhdexry;

2) OOBSCHSICT 3HAYUMOCTh
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s dexramu
XMMHYECKON PEAKIUU.

TerI0BOTO 3¢ dhexTa
XAMHYECKUX PEaKIUid;

3) PaccuuThiBaeT TemioBou

3¢ (deKT XMMHUYECKOH peaKIlnm;
4) [Tosicusier MPOIIECCHI
paspeiBa U 00pa3OBaHUSA
HOBBIX XHMHYECKUX CBsI3eil
5)Onpenensier
9KCIIEPUMEHTAIILHO U3MEHEHUE
SHTAIIBIINN PEAKIIHH;
6)IIpon3BOIUT pacueThl Ha
OCHOBE CIIPABOYHBIX JTAHHBIX.

11

3akon ['ecca. Dutponus. CBoOoaHAS
sHeprus 'm60ca.

Brinmongenune
MPAKTUIECKON PabOTHI
Ne3

1) OOBsicHseT puznUeCKuit
CcMBICH 3aKoHa ['ecca;

2) Ucnonw3yert 3akoH ['ecca
JUTSL pacueTa H3MEHEHUS
SHTAJIBIIUNA XUMHYECKUX
peaKLuii;

3)Xapakrepuzyer 1)
OO0mbscHseT huznyecKuii
cMeIcT 3akoHa 'ecca;

2) Ucnonp3yer 3akoH ['ecca
JUISL pacueTa U3MEHEHUS
SHTAIIBITUU XUMUYECKUX

peaKIuii;
3)XapakTepusyer

12 CKOpOCTh XUMHUUYECKOHN PEaKIuu. 1.3uare w onpenensats | 1)Dopmynupyer MOHSTHE
l'omorenHas xumudecKkas peakiusi. CKOPOCTb MPOTEKAHUSI | CKOPOCTh XUMUYECKOMN
['ereporenHas XuMu4ecKasi peakiys. | XUMHUYECKOW peaklMK. | PEaKkLHnu;

2)[IpousBoaut pacyeTsl
CpeIHEN CKOPOCTH PEaKIIHii;
3)Bbruuncnsier ckopocThb Jist
TOMOTEHHBIX U F€TEPOreHHBIX
XAMHUYECKUX PEaKIUM.

13 Biusinue ycnoBuii Ha CKOPOCTh Brinmonnenue 1) [Ipumensier 3akoH
XAMHUYECKUX PEaKLUM. Karanus. MPAKTUIECKON PabOThl | JEHCTBYIOMIUX MAcC AJIs
Binnsinue koHueHTpanuu u gasiaeHus | Nod XUMHYECKHUX PEaKInii;

Ha CKOPOCTh XUMUYECKUX PEAKLIUMN. 2)IIpou3BoAUT pacyeThl,

Bnusnaue temneparypsl Ha CKOPOCTh UCITIOJIb3Ysl 3aKOH

XUMUYECKOU PEaKLIUH. JEHCTBYIOIUX MacC;

Karanuzatopsl. UHTHOUTOpEI. 3)Pa3bsicHseT BIUsIHIE
JIABJICHUS U TEMIIEpaTyphl Ha
CKOpPOCTbh XUMHUYECKOU
peakuuu.

14 XUMHUYECKOE paBHOBECHE. 1.Onpenensate 1)PackpriBaeT MOHSTHUSA
OObpatumble peakuud. XUMUYECKOE | XMMUYECKOE oOparumast peaxuus,
paBHOBecue. KoHCTaHTa paBHOBECHS. | paBHOBECHUE B XUMHYECKOE PABHOBECHUE;
BnusiHue pa3nuyHbIX (GakTopoB Ha 00paTUMBIX 2)O0BbscHseT BIIMSTHUE
paBHoBecue. [Ipunnumn Jle-IllaTtenpe- | XUAMUYECKUX PEAKIUAX. | Pa3IUYHBIX  (aKTOpOB  Ha
bpayna. XuMnueckoe paBHOBECHE B CMEILEHUE paBHOBECHS,
MIPOMBIIIUICHHBIX TIPOIIeccax. 3)O0bsicaser mnpuHnun Jle-

[Tarense-bpayna;

Hlloscuser BIIUSTHUE

M3MEHEHUS TEMIIepaTyphl,
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KOHIICHTpAIlM W JIaBJICHHUS Ha

XUMUYECKOE paBHOBECHE;
5)CocraBinser BBIpKCHUS
KOHCTaHThI paBHOBeCHS,
6)O0BsCHICT JAMHAMUYCCKUN
XapakTep XUMHUYECKOTO
paBHOBECHS.

15 UccnenoBanue Bausinus pa3nuunbix | 1. Beimonnenue DKCHEPUMEHTAIBHO HCCIEAYET
($akTOpOB Ha CKOPOCTh XUMHUYECKUX | MPAKTHYECKON pabOThl | BIUSHUE TEeMIEpPaTyphl,
peakuui. Nes. KOHIIEHTpaLUK, [aBJIICHUSA Ha

CKOPOCTh XUMHUYECKUX
peaKUuii;

2) DKCIIEpUMEHTAITLHO
MOJITBEPKIAET BIIUSHUC
TEeMIEPaTyphbl HA CKOPOCTh
XAMHYECKUX PEaKIUii;

3) DKcnepuMeHTaIBHO
JOKA3bIBACT BIIUSHUE
KOHIIEHTPAILlMU Ha CKOPOCTh
XAMHYECKUX PEaKIUid;
4)IIpon3BOAUT pacyeThl 1O
npasuity Bant-I'ododa;

5) O0bsicHseT pU3NYECKU
CMBICJI IOHATHUSA "dHEprus

aKTHUBanuu'.
16 1.3HaTh U3BECTHBIE 1)PackpbiBaeT Teoputo

TEOPUH KUCITIOT U AppeHnnyca,

OCHOBAaHUM. JIvtouca,reopurobpéncrana-
Jloypu;
2)PaznuyaeT KUCIOTHI U
OCHOBaHMUS;

OOnscHseT paznuuus

3JIEKTPOJINTOB u
HERJIEKTPOJINTOB.

17 HNouHble paBHOBECHS B paCTBOpax 1.O0BACHATH yCIOBUS 1)OnpenensieT HOHHBIC
a5eKTpoanToB. MloHHOE HMOHHOI'O PAaBHOBECHS B | PaBHOBECHSI B pacTBOpax
MPOU3BEJCHNE BOIbl. BomopoaHbIit pacTBopax 3JIEKTPOJIUTOB;

[I0Ka3aTellb. 3JIEKTPOJIUTOB. 2)/1oka3bpIBacT Kaue€CTBEHHBII

COCTaB PacTBOPOB KHUCIIOT,
TUAPOKCHUIOB U COJIEH 110
3HaYeHusM pH pacTBopoB.

18 Bydepnsie pactBopsl. PaBHoBecue B | 1.3HaTh u onpenensaTh 1)O0bsicHsIeT MIOHATHE
O0ydepHBIX pacTBOpax. Oy(depHbIe pacTBOPHI. O0ydepHbIe pacTBOPHI;
2)PazpsicHsieT Ki1accu(HUKaIio
O0ydepHBIX pacTBOPOB;
3)O0BscHsIeT yca0BUs
COXpaHEHHMsI paBHOBECHSI B
Oy(epHBIX pacTBOpax.

Paznen 4. Xumus BOKpyr Hac. XuMus 3eMiu
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AHanuTtnueckue MCETOJBI B
I/ICC.HGI[OBaHI/I}IX.AHa.HI/ITI/I‘-IGCKI/Ie
METOJBbI B COBPEMCHHBIX

UCCIIeIOBaHMSIX. XpoMaTorpadusi.

1.XapakTepu3oBaTh
AHAJIUTUYCCKHUEC METOAbI
XUMHUH.

1)Ha3wiBaeT aHauTHYECKHE
METOJIbI B COBPEMEHHBIX
UCCIICIOBAaHHUSIX XUMUH,
2)OnuceiBaeT MPUHIIHAIT
pa3aeneHust BEMIECTB METOI0OM
OymakHOMXpoMoTorpaduu;
3)PackpriBaeT TEpMHUHBI
HETOJIBIKHAS, TIOJBUKHAS
Gba3sbl.

20

OnemenTtsl 17 (7A) TpynmsL
["anorensl, 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB T'aJOr'€HOB,
IpUMEHEHHE.

1.3HaTh
3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
rajoreHoB B TPYIIIIE.

1)daer XapaKTEPUCTUKY
raJloreHaM [0 PacroI0KEHUIO
UX B IIEPUOJUYECKON CUCTEME;
2)Omnpenensiet CTerneHb
OKUCJICHUS,
3EKTPOOTPHUIIATENLHOCTD,
OKHUCJIUTETHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
TaJIOTeHOB;

3)XapakTepusyeT rajJoreHbl 1o
GUBHYECKUM U XUMHUYECKUM
CBOMCTBAM,;

4)O0bsCHsIET 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB rajlor€HOB
B TpYIIIIC;

S)IIpoBOIUT Ka4eCTBECHHBIC
peakuuu Ha XJIOpHUa-, OpoMu/I-,
HOIUI-, WOHEIL;

6)O0BsICHSIET OHMOIOTUYECKYIO
poib oga B OpraHnu3Me
YeJI0BeKa, BOSHUKHOBEHUE
0ose3HeH, CBSI3aHHBIX C
neduruToM Hoa.

21

N3ydeHune CBOKCTB TaJIOT€HOB U
OMpCACIICHUC IaJIOTCHU/I-MOHOB B
BOJIHOM PacTBOpE.

1. Brimonnenue
MPAKTUIECKON PabOTHI
Nob6.

1) [IpoBoaut padoty mo
IKCIIEPUMEHTATLHOMY
pacro3HaBaHUIO TaJIOTEHU] -
HOHOB;

2) OOBSCHSAET UCTIOIb30BAHHE
XJIopa Juisi 00e33apakuBaHUS
BOJIbI M OLICHUBAET
MPEUMYIIIECTBA U HEAOCTATKH
JAHHOTO TPOLIecca;

3) Omnpenenser
(U3HOTIOTHYECKYIO POJIb
rajOreHOB U UX COEAUHEHHUI.

22

OnemenTsl 2 (ITA) rpymmeb.

®du3nyecKue CBOMCTBA HIEMEHTOB 2
(Il) rpynmer. X¥UMHYECKUE CBOMCTBA

sanemenToB 2 (1)
rpynnslIIpuponnbie kapOOHATHI.

1.XapakTepu3oBarh
anemeHTsI 2 (IIA)
TPYIIIBI
MIEPUONYECKOMN
CUCTEMBI.

1)O0BsICHSET 3aKOHOMEPHOCTH
U3MEHEHUS (PU3NIECKUX
cBoicTB aemeHToB 2 (ITA)
TPYIIIBL;

2)CocTaBisieT ypaBHCHHS
YKECTKOCTH BOJBI M HA3bIBACT
CIOCOOBI €€ YCTpaHEHUS,

3) PackpsiBaeT IpUMEHEHNE
BaXHEHUIIINX COCTUHEHUHN
I1EJI0YHO-3eMEIIbHBIX
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METAaJIJIOB;
4)O0bsacHseT OMOJIOTHUECKYIO
POJIb COEMHEHUM KallbLUs U
MarHus;

5)CocraBisieT ypaBHEHUS
peaKIuii, XapakTepu3yIolue
OCHOBHbBIE CBOMCTBA KaJbIIHs,
Martus U UX BaXKHEHUIIINX
COCTUHEHUN.

23 Pewienne skciepuMeHTAIBHBIX 1.BeinosineHue 1)IIpoBOAMT 3KCIIEPUMEHT 110
3ajad. MPAKTUYECKON pabOThl | KaueCTBEHHOMY OIpEAEIECHUIO

Ne7. kaTroHoB MeTtasuioB 2 (I1)
TPy
2) OOBsCHSET
3aKOHOMEPHOCTH U3MEHEHHUS
XAMHYECKHX CBOMCTB
anemeHToB 2 (II) rpymmsr;
3)Uccnenyer kauecTBEHHbBIE
peaKkuuy Ha MOHBI KaJIbIUs
(oKpamMBaHue IIAMEHH);
4) Pacnio3naér nonsr Cu+,
Zn2+.

25 OnemeHThl 14 (IVA) 1.3Hath 1)OnmceiBaeT Gpuznueckue u
rpynmsl.Mi3MeHenue cBOCTB 3aKOHOMEPHOCTH XUMUYECKHUE CBOKCTBA
anemeHToB 14(IVA) rpynmsi. W3MEHEHUS yIiiepoja, KpeMHUS U UX
XUMHYECKHE CBOMCTBA JIEMEHTOB (bU3HYECKUX U COCIMHECHU;

14 (IVA) rpynmsl ¥ uX COSIUHEHUN. | XUMUYECKHX CBOWCTB 2) OOBSACHSAET Ka4eCTBCHHBIC
anemeHToB 14 (IVA) peaxiu Ha KapOoHaT-,
TPYIIIbL. CUJIMKAT- UOHBL;
3)OnpenensieT cTeneHb
OKMCJICHUS COCTMHEHUH.

25 DopMBI HAXOKIAEHUS B IPUPOJIE U 1. 3HaTh GopMBI 1)OnuceiBaeT HaxOXACHHUE
CIOCOOBI MOTYyYEHUS TPOCTHIX HaXO0XJICHUS B IIPUPOJIE | FIIEMEHTOB B IIPUPO/IE,
BenlecTB. @OpMbl HAXOKIACHUS B Y CIIOCOOBI TOJYYCHHSI | PAacpOCTPAaHEHHUH U
MPUPOJIE U CIIOCOOBI MOTYUECHHUS MIPOCTHIX BEIIECTB MPUMEHEHUU TPOCTHIX
MPOCTHIX BEIIECTB. anemeHToB 14 (IVA) BeliecTB eMeHToB 14 (IVA)

TpYyMIIbI TPYMIIbL;
2)OcyuiecTBisieT
FeHETUYECKYIO CBS3b Uuepe3
HaIMCaHUE XUMUYECKHUX
ypaBHEHUU.

26 CrtpoeHue u CBONCTBAa MOJIEKYJIbI 1.3Hath cTpoeHue u 1) [losicusieT HU3KYIO

a3oTta u aMmMuaka. OcoOeHHOCTH
CTPOCHUS ¥ CBOMCTBA MOJIEKYJIBI
a3oTa.

AMMHMaK ¥ COJIM aMMOHUS.

CBOWCTBA MOJIEKYJIbI
a30Ta U aMMHUaKa.

XUMHYECKYIO0 aKTUBHOCTh
a30Ta Ha OCHOBE CTPOCHHUS
MOJICKYJIbI;

2)CocraBisieT ypaBHEHHUS
pEeaKIHii, XapaKTEPU3YIOIITUX
MOJYYCHUE ¥ XUMHUYCCKHEC
CBOICTBA ra3000pa3HOTO
aMMHaKa U ero BOJHOTO
pacTBopa;

3) OnuceiBaeT crocoObl
IPOMBITITIEHHOTO
IPOM3BOJICTBA AMMHUAKA U
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A30THOM KUCJIOTHI U OTPACIIU
IMPUMCHCHUA.

27

[TpoMBbIIIIEeHHOE IPOU3BOACTBO
A30THBIX YAOOpEHHIA.
[TpoMBbIIIIECHHOE TPOU3BOACTBO
A30THBIX YIOOpEHHIA.

1.PackpbIThTEXHOJIOTH
0 MMPOMBIINIJICHHOTO
MIPOM3BOJICTBA a30THBIX
ynoOpeHuit.

1) OnuceiBaeT BIUSHHC
A30THBIX yA0OpEeHHii Ha
pacteHus;

2) OnuceIBaeT NPOMBIIIIIEHHOE
IPOM3BOJICTBO @30THBIX
ynoOpeHuil.

28

KoHTaKkTHBIH c11oco0 moaydeHus
cepHoil kucinoTbl. KOoHTaKTHBIN
CIoco0 MOy4eHUs CEPHON KUCIIOTHI.

1.PackpbITh
KOHTAaKTHBIN CI10cO0
MOJyYECHUS CEPHOM
KHCJIOTHI.

1) OGoCcHOBBIBAET 3HAYCHHUE
CEpPHOM KUCIOTBI IS
IIPOMBIIUIEHHOCTH;
2)OO0BSACHICT KOHTAKTHBII
IIPOLIECC MMPOMBIIIJIEHHOTO
IIPOU3BOJCTBA CEPHOU
KHCJIOTBI;

3) CpaBHUBaeT CBOMCTBA
pa30aBICHHON U
KOHLICHTPUPOBAHHOM CEpHOM
KHCJIOT.

29

DKOJIOTHYECKOE BO3ICHCTBIE
OKCHJIOB a30Ta U HUTPATOB |
JMOKCUJIa CEPBI HAa OKPYKAIOIIYIO
cpeny. Bpeanoe Bo3neiicTBue Ha
OKPY>KaIOIIYIO Cpeay OKCHJIOB a30Ta,
HUTPATOB M TUOKCHJIA CEPHI.

Brimonnenue
MPaKTUYECKOU pabOoThI
Ne8

1)AnanusupyeT Bo3aelcTBHE
OKCHJIOB a30Ta Ha aTMocdepy,
HUTPATOB Ha MMOYBY U BOJIHBIC
pecypchl;

2)O0BsICHSET POIb AUOKCHIA
cepsl Ha (hopMUPOBAHHUE
KHUCIJIOTHBIX JOXKJIEH U UX
BO3JECHCTBUE HA OKPYKAIOIIYIO
cpeny;
3) OnuceiBaeT 0O6pa3oBaHUE
JTUOKCHJIa CEPHI IIPU TOPCHHUH
CEepoCoIepIKalIIero
MCKOMaeMOr'0 TOTLITUBA;
4)PackpbIBaeT BpemHOE
BO3/ICHICTBHE HA OKPYKAIOIIYIO
Cpely OKCHJIOB a30Ta,
HUTPATOB U IMOKCUA CEPBI;
S)[Ipennaraer myTu petieHus
pPO0JIEMbl YMEHBIIICHHUS
BO3JICHCTBUS COEINMHEHHH
azota u gocdopa Ha
OKPYKAIOIIYIO CpeLy.

30

[Tonyuenue MeTasioB U CILJIAaBOB.
Mertamtyprus. CnocoObI MOTydeHUs
MeTamioB. CruiaBel. CocTas,
CBOICTBA.

1.3HaTh CrocoO0bl
MOJyYCHHST METAJLIOB U
CIIJIaBOB.

1) Ha3piBaeT MmecTOpOXI€HHS
MeaH, HUHKA, Kelle3a, XpoMa 1
nx coenuHeHuiB Ka3axcrane;
2) OOBACHSIET CBOMCTBA U
MPUMEHEHUE ME/IH, ITUHKA,
XpOMa U UX BAKHEHIINX
COCIIMHECHU;

3)OnuchiBaeT MPUMEHECHHE
QTIOMHUHHUS U €T0 CIUIaBOB;
4)OOBACHIET KOPPO3HIO,
MPUYMHBI €€ BOSHUKHOBEHUS U
HETraTHBHOE BIMSIHUE HA CPOK
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9KCILTyaTalluy METAJUTHUYECKUX
KOHCTPYKLUU;

5) HaswiBaeT cocraB
Ba)XHEHIIINX CIIaBOB,
MPUMEHSIEMbIX B HayKe,
TEXHHKE U B OBITY: UyTYH,
CTaJb, JaTyHb, OpOH3a,
MEJbXUOP, AI0Pab;
6)OmnuchIBaeT CriocoObl
MOJTyYeHUsl YyTyHa U CTaIH U
MX CBOICTBA.

31 [Ipon3BOACTBO YyryHa U CTAJIH. 1.YcBOUTH OCHOBBI 1)Ha3piBaeT Xxumuueckue u
[TpousBoacTBO uyryHa. TeXHONOTHUsl | TEXHOJOTUU U TEXHOJOTHYECKHE MPOLIECCHI,
npouecca. [IpousBoncTso cranu. MIPOU3BOJICTBA MPOUCXOISIINE TIPH
CnocoOblI MoTy4eHus CTalH. MOJIy4EHUS YyT'yHa U MOJIyYEHUH YyTYHa;

CTaJIH. 2)XapakTepu3yeT HCXOJHBIE
MaTepuaibl A NOTydeHus
CTaju;
3)O0BscHIET 0COOCHHOCTH
nepepabOTKU YyTyHa B CTallb.

32 OO0m1as xapakTepUCTHKA 1.XapakTepu3oBaTh 1)PackpsiBaeT moHATHE U
MEPEXOIHBIX METAJIJIOB. MEPEXO/IHbIC METAJIbI. | CBOMCTBA MEPEXOTHBIX
buonoruueckas posb nepexoHbIX METaJIJIOB.

MeTaioB. CBONCTBA NEPEXOIHBIX 2)PackpbiBaeT
METaJlIOB. OMOJIOTHYECKYIO POJIb
MEPEXOTHBIX METAJIJIOB.

33 KoMiiekcHbIe coe TMHEHMS. 1. 3naTh KoMIuieKCHBbIE | 1)OOBICHSIET MOHATHE
BHyTpeHHSsI KOOpIWHAITMOHHAS COCTUHEHUSI. BHYTPEHHSISI KOOPIUHAIIMOHHAS
chepa. BHenHss KoopAMHAITMOHHAS chepa, BHEITHSA
chepa. KOOpAMHAIIMOHHAs chepa;

2)Pa3bscHsSIET TEPMUHBI
KOMILJIEKCO0Opa3oBaTeb,
JUTaHJa, KOOPINHAIIMOHHOE
YHCJIO.

34 HayuHble mpuHLIMITB XUMUYECKOTO 1.3HaTh OCHOBHBIE 1)ITepeuuncnsier OCHOBHBIE

MIPOU3BOJICTRA. HAyYHBIC TTPUHIIHITHI MPUHIIAITE] XUMAYECKOTO

XUMHYECKOT0 IIPOU3BO/ICTBA;

IIPOU3BOJICTBA. 2)OnpenensieT MaTepuabl,
MOJIBEPralOIINECss BTOPUUHOU
nepepaboTke;
3)Pa3bsicHseT 3HaUCHHE
HENPEPBIBHOCTU XUMUYECKOTO
IIPOU3BO/JICTBA.

35 [TpoGnembl OXpaHbI OKpYKaroIIei 1.3HaTh MpOOIEMBI )IIporuo3upyer

Cpe.bl IIPH MPOU3BOICTBE METAIIIOB.

Jerpananus 3emMens. 3arpa3sHUTENN
BO3/yXa. [I[pOMBINIEHHBIE CTOKH.

OXPaHbI OKPYKAIOIICH
Cpelnbl IIpH
MIPOU3BOJICTBE
METaJUIOB.

9KOJIOTUYECKHE TPOOIIEMBI B
Pa3IUYHbBIX OTPACIIX
XUMHUYECKON
IPOMBIIITIEHHOCTH
Kazaxcrana;

2) PackppIBaeT 9KOJIOIMUECKUE
IpoOJIEMbI XUMHUECKUX
npousBoacTB KazaxcraHa;

3) OueHnBaeT BO3/ICHCTBHE
OTXO0JI0B XUMHUYECKOTO U
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METaJTypruuecKoro
IIPOM3BOJICTB HAa OKPYKAIOIIYIO
cpeny;

4)Ilpennaraer myTu pelICHUs
poOJIEMBI JIerpaialliu
3eMellb, 3arpA3HUTENCH
BO3/yXa, IPOMBIIIIEHHBIX
CTOKOB;

5) OOBsicHAET OMOJIOTHYECKYIO
POJIb METAIIJIOB U HEMETAJIJIOB
B )KM3HEESITEIbHOCTH KUBBIX
OpPTraHU3MOB.

36 12 npuHIUTIOB «3€JIEHON XUMUN. 1.3narp 12 npunnunos | 1) Ha3eiBaer u 00bscusieT]12
3arpsizHeHue arMocdepsl, «3eIeHON XUMHUM. NpUHIUIOB "3erneHoi Xxumun'";
ruapocdepsl, TUTOCHEPHI. 2)IlepeuncisieT UCTOUYHUKH
Pa3pyenne 030HOBOTO €105t 3eMIIH. 3arpsA3HEeHus1 aTMOC(epHl,
['mobapHOE TTOTEIICHHE. ruapochepsl u TUTOChHEpHI;

3)IIpennaraer myTu penieHUs
IJI00aTBHBIX YKOJIOTUYECKUX
npobiuem;

4) O0OBsAcHsIET TpobIEeMy
"mapHUKOBOTO P dexTa” u
pa3pyluieHusi 030HOBOTO CIIOSL.

Yriepoa M ero coeuHeHus

37 BBeneHne B opraHm4eckyro XumMuio. | 1.3HaTh OCHOBBI 1) Otnuvaer opraHndecKue

CocraB U CTPYKTypa OpraHUuYeCcKUX
BemiecTB. Teopust A.M. Bytneposa.

OpraHN4YeCKOM XUMHH
KaK ITPOU3BOHBIC
YIJIEpOJa U €ro
COCTMHEHU.

BEIIECTBA OT HEOPTaHUYIECKUX;
2) OnuchIBaeT TUOPHUIU3AIUIO
yriiepojia B yIiIeBOA0POAAX;

3) OOBsicHsAEeT 0COOCHHOCTH
CTPOCHUS aToMa yriepoja u
CIOCOOHOCTH 00Pa30BHIBATH -
C-C cBs3y;

4)Ha3zbiBaeT OCHOBHBIC
1oJ10’keHus Teopun A.M.
bytneposa;

5)Paznuuaer sMnupruyecKyo,
MOJIEKYJISIPHYIO, CTPYKTYPHYIO
U TIPOCTPaHCTBEHHYIO
(GhOpMYIIBI YTIIEBOOPOIOB;
6)Ha3zpIBaeT BUIbI H30MEPUHU.

2.3HaTh COCTaB U
CTPYKTYpPY
OpraHUYECKUX
BCIISCTB.

1)CocrasnsieT popMyIibl
HU30MEPOB: CTPYKTYPHBIX,
MOJIO’KEHUS CBS3H,
(GYHKIIMOHATBHBIX TPYIIT U
MEKKJIaCCOBBIX;
2)PackpbIBaeT CTPYKTYpy U
POJIb paIuKaoB B KU3HU
JKUBBIX OPTaHU3MOB;
3)Ilosicasier popmupoBaHue
TOMOJIOTHYECKUX PSJIOB;

4) OOBACHSIET pa3Iuune u
CXOJICTBO CBOMCTB rOMOJIOIOB;
5) CocraBnsieT CTpyKTypHBIS
(dbopMyIBI cCOeTMHEHUH 1
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Ha3bIBAET UX 110 HOMEHKJIAType
HIOTTAK (IUPAC-
MEKTYHApOIHBIN COI03
TEOPETUYECKON U IPUKIIATHON

XUMUN).
38 Krnaccudukamnust opraHngeckux 1.YcBoutn 1) OnuceiBaeT cTpoeHue
BeniecTB. OCHOBHBIE KJIacCU(UKALINIO (GYHKIIMOHATIBHBIX TPYIIIT
(G yHKIIMOHATBHBIC TPYIIIHI B OpPraHUYECKUX CIIUPTOB, AJIbJIETUAOB U
OpPraHUYECKUX COCTUHEHUSIX. BEIIECTB. KETOHOB, KAPOOHOBBIX KUCIIOT,
Homenxknarypa. 3pUpOB;

2) PackpriBaeT 3HaUCHHE
OPraHUYEeCKUX COCIUHEHUN B
JKU3HU YETIOBEKA;

3) PackpbiBaeT Bkian
KAa3aXCTaHCKUX YYEHBIX B
pa3BUTHE OPraHUYECKOU

XUMUH.

39 [IpenenbHbie yraeBOAOPOADL. 1.3Hatb npeaenbHbIe 1)HazpiBaeT mpoyKTh
Aunkanbl. ['oMosorudeckuii psi. YIJIEBOAOPO/IBI. CTOpaHMS AJIKAHOB U
Homenknarypa u uzomepus, OIICHUBAET WX BIUSHUE HA
CBOICTBa ajkaHoOB. [[uKioankaHBI. OKPYKaIOIIYIO Cpeay;

2)OnpenensieT MOJIEKYJISIPHYIO
dbopmysy BelecTBa 1o
JAHHBIM TIPOAYKTaM CTOPaHMUS;
3)Haxoaut npocteiimue u
MOJICKYJISIpHBIE (DOPMYITBI
OpPraHMYECKUX BEIIECTB IO
MACCOBBIM JIOJISIM JIEMEHTOB U
OTHOCHUTEJIbHOM IJIOTHOCTH UX
MapoB;

4)XapakTepusyeT
TOMOJIOTUYECKUU P,
CTpOEHHE, XUMHUUECKHE U
¢du3nueckue CBOMCTBa
IUKJIOAJIKAHOB;

5)CocraBisieT CTpYKTYpHbIE
dbopmysl 1 HOPMYITBI
M30MEPOB, HA3bIBACT BEIIECTBA
o HoMeHknatype MIOITAK
(IUPAC-MexayHapOTHBIHA
COI03 TEOPETUUYECKOUN 1
MPUKIIATHON XUMUN).

40 HenpenenbHbie yrieBogOpOIbI. 1.3naTp 1)CocrapmsieT
AJKeHBI, cOCTaB, CTPYKTYpa, HEIPECIbHBICYTIIEBO] | TOMOJIOTUYECKUH DSl
TOMOJIOTH U u3oMepbl. Dusznueckue | opoibl HenpeaeIbHbIX
Y XUMUYECKHE CBOMCTBA aJIKEHOB. YIJIEBOIOPOOB;

2)OO0BACHSIET CTPOCHHUE,
¢du3nuecKkre 1 XUMHUECKUE
CBOICTBA HEMPEIETbHBIX
YIJIEBOIOPOOB;
3)PackpriBaeT crocoObl ux
MOJTyYCHUS;

4)OnuchIBaeT Ka4e€CTBEHHBIC
peaKlny Ha aJTKCHBI
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(HEeHACHIIIEHHOCTH );
5)CocTraBisieT CTpYKTYpHbIE
(bOpMYyJIBI aJTKEHOB.

41

Peakuusa nonumepusanuu.
[IpousBoacTBO
nojaudTUIeHa. PeaknonHas

CIOcOOHOCTH alikeHoB. [IpuMeHeHwme.

1.XapakTepu3oBarb
peakum
MOJTUMEpHU3ANH U
MPOM3BOCTBO
MOJMATUIICHA.

1) CocraBinser peakuun
noJiuMepu3au (MOJIMITHUIIEH,
MOJIUTIPOTTHIICH,
MTOJTMBUHUJIXJIOPHT);

2) Paznuuaer noHsATus

"MoHOMep", ""ayieMeHTapHOe
3BEHO",

"omuromep", "monumep",
"cTenenp nonuMepusanun';
3)CocraBisieT ypaBHEHHE
peaKIiy MOoJTUMEpPU3AIH U
MOJIMKOHACHCALINUH;
4)HazpiBaeT oOmactu
MPUMEHEHHUS MOJINITUIIEHA U
JIPYTUX TOJUMEPOB.

42

CocTtaBieHue MoJIeJIed MOJIEKYT

OpTraHN4YCCKUX BCIICCTB.

1.BrimosHenue
MPAKTUIECKON PabOTHI
Ne9.

1)Cobupaet MoaeI MOJIEKYJT
OpPTaHMYECKUX BEIIECTB;
2)OO0BACHSIET CTPYKTYPY
MOJIEKYJIBI OPTaHUYECKUX
BEIIICCTB;

3)BeimonuseT TpeGoBaHUs
TEXHUKHU O0€30MaCHOCTH;
4)[TogBOIUT UTOTH.

43

KauecTBeHHbIE peakuu Ha
HEHACBIILEHHOCTb CBSA3H.

1.BrimorHeHune
MPaKTUYECKOU pabOoThI
Nel0.

1)IIpoBOAUT KaUeCTBEHHBIE
pEaKIHUK HAa HEHACHIIEHHOCTh
CBSI3W,

2)O0BsACHSET TEPMUH
"HeHACHIICHHOCTL' U BIUSHUE
HEHACHIIICHHOCTH Ha CBOICTBA
COCIUHCHMS,
3)OKCcrepuMEHTAIbHO
JIOKa3bIBa€T HEHACKIIIICHHOCTD
CBsI3eH B aJKCHAX.

44

Ankanuensl. Kayuyk u

pe3nHaANKuHbL. AnieTuieH. Bkiasg
Ka3aKCTAHCKUX YYEHBIX B Pa3BUTHE

OPraHNYEeCKON XUMHH.

1. YcBouThs 3HAHUA IO
aJIKaueHaM U
AJIKUHAM.

1)O0BsicHSIET CTpOCHUE,
CBOMCTBA aJIKaJIUEHOB U
QIKUHOB;

2)OO0BSCHSIET CBOMCTBA
QIKAIMCHOB U aJIKKHOB Ha
OCHOBE MIX CTPOCHHS,;

3) Cobupaer
IapOCTEPIKHEBBIE MOJIEITH
MPOJYKTOB PEAKITUU
MOJIMMEPU3AIUN JTUCHOB
(n30mpen);

4)CocraBisieT
TOMOJIOTUYECKUH Pl
QIKAJIMCHOB U aJTKUHOB.
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45

CoenuHeHUs: apOMaTHYECKOTO Psijia.

CrpoeHne MoJIeKysIbl O€H301a U €T
roMoJIOroB. XUMHUYECKHE CBOMCTBA
O€eH30J1a U €TO0 TOMOJIOIOB

1. Xapakrepu3oBarb
COCAUHCHUA
apoMaTHYECKOro psja.

1) OOBsICHSAET CTPYKTYPY
MOJIEKYJIbl O€H30J1a C MTO3UIIH
JEJIOKaIN3alii 3JIEKTPOHOB;
2) OnuchIBaeT CBOWCTBA,
XapakTepHbIC 711 OCH301a U
€ro rOMOJIOTOB;

3) CocraBinser peakiuu
NOJy4YeHHUs1 OEH30J1a U €To
TOMOJIOTOB;

4) O0BsACHSET TPUMEHEHUE
OceH301a B OPraHMIeCKOM
CHHTE3E.

46

['eTeponuKIMYecKre COSTUHCHUS.

1. Xapakrepu3oBarb
reTePOLUKINYECKUE
COETMHEHUSI.

1)PackpriBaeT
MOJIEKYJIBI
TeTePOLMKINYECKUX
COCIIMHECHU;
2)O0BACHIET HOMEHKIIATYpY U
U30MEPHIO
TeTePOLMKINYECKUX
COCIIMHECHU;

3)PackpriBaeT 001acTh
MMPUMCHCHUA
TeTePOLMKINYECKUX
COEMHECHUM.

CTPYKTYPY

47

Hcrounnku yraesoaopoaoB. Hedts.

[TepepaboTka He(TEMPOIYKTOB.

1.3HaTh HCTOUHUKU
YIJIEBOJIOPOIOB.

1) PackppiBaeT uCIoab30BaHNE
YTIIEPOCOCPIKALIIX
COCIMHEHUN B KaUeCTBE
TOTLIINBA;

2)OmnpenensieT mo Kapre
MECTOPOXKICHUS YIJIsd, HEPTH U
MPUPOJIHOTO rasa B
Kazaxcrane.

48

[Ipuponansriii ra3. [lonytHbie n
HE(TSAHBIC Ta3bl.

1.XapakTepu3oBarh
IIPUPOJIHBIN ras,
MONyTHBIC HEPTIHBIC
ra3bl Kak UICTOYHUKU
TEIJIOBOM HEPTUH.

1)O0BsCHSIET TPOUCXOXKICHUE
MOMYTHBIX ~ HEPTIHBIX u
MPUPOJIHOTO Ta30B;
2)HasbiBaer COCTaB u
pUMEHEHNE MOMYTHBIX
HE(TSHBIX U TIPUPOTHOTO
ra3os;

3)CocraBisieT ypaBHEHHUS
XUMHYECKUX PEaKIUM.

49

Vronbs. KokcoBanne kaMeHHOTO
YTJIA.

1.3HaTh
MIPOUCXOXKIICHHE
KaMEHHOTO YTJIs U
MPOIIeCC KOKCOBAHHUS.

1)HazpiBaet obmactu
MPUMEHEHUS
YTIIEPOCOCPIKALITIX
COCTMHEHNN

B KaUE€CTBE TOIUIHBA;
2)O0BACHSIET MPOIECC
KOKCOBaHUSI KAMEHHOTO YTJIs;
3) Ompenensier 1o KapTe
MECTOPOXKICHUS YIIIsd, HEPTH U
MPUPOIHOTO Ta3a B
Kazaxcrane.

Ipunoxenue 33 k [Ipukazy MOH PK ot 6 anpens 2020 roga Ne 130

Crpanuna 21




50

I"anorenoankansl. [lonydyenue
rajioreHOaJIKaHOB.

1.YcBouTh MeXaHu3M
peakiuil MoJy4eHUs
rajloreHOaJIKaHOB.

1)O0BsacHsIeT BaKHOCTH
rajoreHOaIKaHOB JUISL
OpPTraHWYECKOTO CHHTE3a,;

2)Ilepeuncnsier METOIbI

MOJTyYEeHHUS TaJI0r€HOAKaHOB;
3)O0BsACHSET BIUSIHUC
raJoreHOaJIKaHoOB Ha

OKPYKAIOIIYIO CpPEy.

51 Peakiun nykneomibHOTO 1.3HaTh peakmuu 1)O0BscHsIET 3HAYCHHE
3aMENIeHUs] U SJIUMUHHUPOBAHUSA HYKJIEO(UIHLHOTO HYKJICOUIHHOTO  3aMEeIeHUs
raJIoreHoalIkaHoB. MexaHu3M 3aMeLIeHUS U raJIoreHOAJIKaHOB;
peakuuii HyKJI1eo(pUIHbHOTO SIUMUHUPOBAHUS 2)[aet onpeneneHue peakuu
3amenieHus. Peakiu rajJloreHOaKaHOB. IMMHUHUPOBAHMUSL.
JIMMUHUPOBAHUS (OTILIETICHNUS).

MexaHu3M peakiyu.

52 Kucnopoaconepxaiue 1.3naTh 1)Ilepeuncsier cnocoOb!
opranuueckue coequHeHusi. CoupThl | KHUCIOPOACOAepkKallue | MOITy4eHUs U 00JacTH
0JIHOATOMHBIE, MHOTOATOMHBIE. OpraHUYEeCcKUe MPUMEHEHUSI CTIUPTOB;
Knaccudukanms 1 xumMuaeckue COEMHEHHS, 2)PackpbIBaeT TOKCUYHBIC
CBOMCTBA CIIUPTOB. [IpOMBILIITIEHHOE | OAHOATOMHBIE U JIEUCTBUS CIUPTOB Ha
IIPOU3BOJICTBO STHJIOBOTO CIIUPTA. MHOT0aTOMHBIE OpraHM3M 4YeJIOBEKa;

CIIUPTBHI. 3)CocraBisieT CTpYKTYpHbIE
(dbopMyIIbl CIUPTOB U HA3bIBAET
ux 1o HoMeHkaarype MIOITAK
(IUPAC-mexmyHapoHbIiI
COI03 TEOPETUYECKOUN U
MPUKJIATHON XUMHH ),
4)Knaccudunupyer u
COCTaBIISIET (POPMYJIBI
M30MEPOB: CTPYKTYPHBIX,
(GYHKIIMOHAJIBHBIX TPYII U
MEXKJIACCOBBIX.

53 PacTBOprMOCTH CIUPTOB B BOJIE, 1.BeimonHenne 1)CocraBisieT ypaBHEHUS
TOPEHUE CIIUPTOB, KAYECTBEHHBIE MPAKTUYECKON PabOThl | peaKIui,
peaKuuu Ha OTHOATOMHBIE U Nell. XapaKTEPUZUPYIOIIHNX
MHOT'O2TOMHBIE CTIUPTHI XUMHUYECKHUE CBOMCTBA

CIIUPTOB;

2)IIpoBOANT KaYECTBEHHBIE

peakuuy Ha OJJHOATOMHbBIE U

MHOT'O2TOMHBIE CIIHUPTHI;

3) OOBsCHAECT XUMHUYECKHE

CBOMCTBA CIIUPTOB HA OCHOBE

B3aMMHOT'O BJIMSTHUSI aTOMOB.
54 ®enounbl. CTpoeHUE U CBOMCTBA 1.31aTh QeHonsl, ux 1)HazbiBaeT ciocoObl

¢dbeHooB.

CTPOECHUE U CBOMCTBA.

noyrydeHus: (eHOJIOB;
2)CocTaBisieT ypaBHEHHUS
peaKuuit,
XapakTepU3UpYyIOIIne
XUMUYECKHE CBOKCTBA
¢deHonos;

3)HaswiBaeT obnacTu
npUMEHEeHHUs (EHOJIOB.
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55

KapOonunbpHbIC COeTMHEHUS.
Anbaerubl U KeToHbl.CTpOeHUE U
HOMEHKJIaTypa KapOOHUIBHBIX
coenuHeHun. [lomydenue u cBolicTBa
aJIbIETUI0B U KETOHOB.

1.3HaTh anpaeruasl U
KETOHLI.

1) CocTaBnsieT CTpyKTypHBIS
(bopMyITBI aNBIETUIOB U
KETOHOB;

HassiBaeT anpueruans! u
KETOHBI

no HomeHknatype MIOITAK
(IUPAC-mexmyHapoIHbII
COI03 TEOPETUYECKOUN U
MIPUKJIATHON XUMHUH );
2)CocTaBisieT ypaBHEHHUS
peaKIUil MOJTyYeHUS
QIBJICTUIOB U KETOHOB;
3)HazsiBaeT mpoIyKTHI
OKHUCJICHUS U BOCCTAHOBJICHHUS
aJbJIETH/IOB U KETOHOB.

56

Kap6onoBbie kuciaotsl. CTpoeHue u
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
[Honmyuenue u cBOMCTBa KApOOHOBBIX
KHCJIOT.

1.3atp KapOOHOBBIE
KHCIIOTHI.

1) CocraBinsieT CTpyKTypHbIE
dbopMysel KapOOHOBBIX
KHCJIOT U Ha3bIBAET UX 110
MEXKTYHapOAHOMN
HOMEHKJIAaType;
2)O0BscHsET pu3nIecKue
CBOWCTBA M CIIOCOOBI
MOJTY4eHUST KapOOHOBBIX
KHCIIOT;

3)3anuckIBacT ypaBHCHHS
peakLui, XapakTepU3yOINX
XUMUYECKHE CBOKCTBA
KapOOHOBBIX KUCIIOT;
4)Ha3zpiBaet obsactu
pUMeHEeHHs KapOOHOBBIX
KHCJIOT.

57

HonyquHe 1 U3YyYCHUC XUMHUYCCKUX
CBOWCTB YKCYCHOW KUCIIOTHI.

1.BrimorHeHune
MPaKTHYECKOU pabOoThI
Nel2.

1)CocraBnsier ypaBHEHUS
peakuuy NoJy4yeHus! YKCYCHOM
KHUCIIOTHI;

2)IIpoBoANT KaYeCTBEHHBIE
pEaKUHUH PEAKIUN XUMUYECKHX
CBOMCTB YKCYCHOW KHCIIOTHI;
3)/lenaeT BBIBOABI IO paboTe.

58

Cnoxnbie 3pupbl 1 MbuIa. JKUpHL.

1.3HaTh c0KHBIE
3(UPBI U MbLIA, )KUPBHIL.

1)CocrtaBisieT CTpyKTypHBIC
dbopMyIbl 3(UPOB U HAZHIBAET
UX IO MEXIYHAPOIHOMN
HOMEHKJIAType;
2)CocTaBisieT ypaBHCHHS
peaKuuii MoIydeHUs IPOCTHIX
U CJIIOKHBIX 3(pHUpOB;
3)OmnuckIBaeT cocTaB u
CTPOCHUE JKUPOB;

4) O6wscHseT HyHKIUN
XKHPOB,

5)IIpoBoAUT KaUECTBEHHYIO
PEaKINIo Ha KHUPBI;
6)HazbIBaeT npoayKThI
THJIPOJTA3a U OMBLICHHS
KUPOB.
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59 Mpbl1a ¥ CHHTETHYECKHE MOIOIIINE 1.YcBouth MbLIa U 1) OnuceiBaeT criocoObl
cpenctBa. CocTaB, CBOMCTBA MblJIa U | CHHTETHYECKHUE MOJTyYeHUsI MbLJIa,
CUHTETHUYECKHUX MOIOIIUX CPENICTB MOIOIIHE CPE/ICTBA. CUHTETHUYECKHUX MOIOIIUX
(CMC). ITpon3BoACTBO MbLIA U CPEICTB;

CHHTETUYECKHX MOIOIIUX CPEICTB 2)O0BACHSIET CBOMCTBA
(CMCO). MOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB;
3)PackpriBaeT HEOOXOIUMOCTH
3alUThl TPUPOIBI OT
3arpsi3HEHUS] CHHTETUYECKUMU
MOIOLIMMU CPEICTBAMU.

60 Bricokomouiekynsipabie coeAuHeHus. | 1.3HaTh XUMHUIO )OKCIEpUMEHTAITBHO
[IpuponHbie U CUHTETHYECKUE BBICOKOMOJIEKYJIIPHBIX | pacllO3HAET IJIACTMACCHI U
noauMepbl. CTpoeHHne NOJIUMEPOB. COCMHEHHUIA. BOJIOKHA;

Peakuus nonumepuszanuu. 2) Paznuuaet BuAbI
[Tpon3BOACTBO MONMUITUIICHA. MOJIMMEPOB, IPOU3BOJANMBIE B
Kazaxcrane;
3)HaswiBaeT cBoiiCcTBa 1
00J1aCTH IPUMEHEHUS
HEKOTOPBIX MOJIMMEPOB 1
nJ1acTMacc;
4) CocTaBisIeT CXeMy
TE€HETUYECKOM CBSI3M OCHOBHBIX
KJIACCOB
OPraHUYEeCKUX COCIUHEHUN;
S)PaccunThIBaeT BBIXOT
MPOIYKTa, KOJTHUYECTBO (00BEM,
Maccy)
MPOJIYKTa PEaKLUH 10
KOJIMYECTBY pearcHTa (00bemy,
Mmacce).

61 Peaknuy moOJMKOHOCHCAIIAH. 1.YcBouth peakuuu 1)Onpenensier peaKIuo
[Monmuamu et 1 monuAGUPEL. Peakium | moauKoH IeHCAIIH, MOJIMKOHICHCAIIUH;
MOJUKOHIEHCAIIMA. XUMUYECKUE MOJTy4YECHUS 2)3amnuceIBaeT peaKuuu
BollokHa.  [Ipumenenue MOJIMAMUJIOB U MOJy4eHUsT TOJUAMUIOB U

oA (PUPOB. o GUpPOB;
3)PackpriBaeT
KJIaCCU(UKALIUIO BaXKHEHIIINX
BUJIOB BOJIOKOH.

62 [Ipumenenue 1 BO3IeCTBIE 1.0OuenuBars 1)HazsiBaer oOJacti
MJIACTUKOB HAa OKPYXKAIOIIYIO CPENy. | MPUMEHEHUE U MPUMEHEHHUS TIJIACTUKOB;
[TIpon3BOACTBO MOIUMEPOB B BO3/CHCTBUE 2)XapakTepu3yet
Kazaxcrane. [Ipumenenue. IUTACTUKOB Ha BO3JCHCTBUE IUIACTUKOB Ha
BoszneiicTBue miacTUKOB Ha OKPYKAIOIIYIO CPELy. OKPYKAIOIIYIO CPELY;
OKPYKaIOILYIO Cpeny. 3)PackppiBaeT MPOU3BOJCTBO

noauMepoB B Kazaxcrane.

63 PacniozHaBanue miactMacc u 1.BeinosineHne 1)OKcnepUMEHTaIbHO

BOJIOKOH.

MPaKTUYECKOU pabOThI
Nel3.

JIOKa3bIBAET OTHOCUTEIIHHYIO
HHCPTHOCTH IUIACTUKOB I10
OTHOIIEHHUIO K XUMHUYECKUM
peareHTawm;

2)HaspiBaer obnactu
MMPUMCHCHU A MJIACTMACC U
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BOJIOKOH;
3)OrnenuBaeT 3HAYUMOCTD
MIPOJIYKTOB X TIEPEPaOOTKHU.

64 Pa3paboTka HOBBIX BEIIECTB U 1.3HaTh cIOCOOBI 1)Pa3bsicuser CHIOCOOBI
maTepuainoB. Pa3paboTka u co3nanue | pa3pabOTKU HOBBIX MOJTyYEHUsI HOBBIX MaTepHalioB
HOBBIX MaTepuasioB. Pa3paboTtka u BEIIECTB U MAaTEPHUAJIOB. | C UCTOJIb30BaHUEM
CUHTE3 JICKapCTBEHHBIX Tperaparos. COBPEMEHHBIX METO/IOB;

2)OO0BSCHSICT 3HAYCHUE HOBBIX
MOJIUMEPOB;

3)CocTaBnsieT  CTPYKTypHBIE
(GhOpMYyJIBI BEIIECTB;
4)IlosicHser IIPaKTUYECKOE
3HaYeHHE HOBBIX MaTEPUaJIOB;
5)PackpbiBaet crioco0
pa3pabOTKU U CHHTE3
JICKaPCTBEHHBIX MPENapaToB.

65 HanortexHomorus. 1.3Hath 0 1)O0BscHsIeT buzndecKuit
Crioco0bI moyueHusi, CTpyKTypa HAHOTEXHOJIOTUHU KaK CMBICTT TOHSITHIA
HAHOYTJIEPOAHBIX YacTull. CocoObl | COBPEMEHHOM OTpaciu | «HaHOYaCTHIIa,

MOJTy4eHUs HAHOMAaTEPHUAJIOB. HayKu «HAHOXHVMUSI;

Pa3paboTka HOBBIX MOJUMEPOB.
[IpakTrdeckoe 3HAUEHUE HOBBIX
MaTepHaoB.

2)Ha3biBaeT METOABI CHHTE3A,
HUCCIENOBAaHUSI | obiacTu
MPUMCHECHHS HAHOYACTHII.

Pa3znea 5. Xumud u ;kn3Hb. buoxumusa

66 VYrneonpl. Knaccudukarus 1.YcBouTh Kacc 1)Paznuqaer hopMyIbI
yraeBooB. CTpOEHHUE YIIIEBOAOB. YTJIEBOJIOB. MOJIEKYJ TIIOKO3bI, (PPYKTO3bI,
CBoiicTBa M MPUMEHEHHUE YTIIEBOJIOB. pu6o3HI, J€30KCUPUO03HI,

caxapo3bl, Kpaxmana u
LEJUTIONO3BL;

2)CocraBisier yYpaBHEHUs
peaxkuuit CIIUPTOBOTO,
MOJIOYHOKHCJIOTO  OpOXKEHHS
TTIOKO3BI;

3)Ha3zbiBaeT IIPOJTYKTHI
TUAPOIIN3a caxaposbl,
KpaxMajia W LeJJII0JIO3bI;
4)CpaBHUBACT  CTpOCHUE |
CBOMCTBA KpaxMaia u
EJUTIOJIO3BL.

67 XUMHYECKHE CBOWCTBA INIIOKO3bl Kak | 1.BeimonHenue 1)OxcnepuMeHTaNIbHO
anbaeruaocnupra. Kayecrsennas MPaKTUYECKON pabOThl | OMpEeaeNseT HaTuIue
peakius Ha Kpaxmall. Nel4. (GYHKIMOHATBHBIX TPYIII B

TII0KO03€;
2) IIpoBOOUT KayeCTBEHHYIO
peakuuIo Ha Kpaxmall.

68 AMMWHBL. Knaccudukanus u | 1.YcBouth 3HaHUS 00 l)PackpriBaeT
HOMEHKJIaTypa aMHUHOB. | aMHUHax. KJIacCU(UKALIUIO U

dusnyeckue, XUMHUUECKHE CBOMCTBA
aMHUHOB.

HOMEHKJIATypy aMUHOB;
2)CpaBHUBAET CTPYKTYPHI U
OCHOBHEIE CBOMCTBA aMMHaKa,

Ipunoxenue 33 k [Ipukazy MOH PK ot 6 anpens 2020 roga Ne 130

Crpanuna 25




aMHHOB ¥ aHWJIMHA;
3)O0mbscHseT puznyeckue
CBOMCTBa aMUHOB M aHWJIHA;
4)CocraBnsieT ypaBHEHU
peakuuii mosy4eHus: aMHHOB U
AQHMJIMHA.

69

AmuHokuciotsel. CoctaB, CTPOCHHE,
Oumosoruveckas poiib aMHUHOKHCIIOT.
duznveckue u XUMHUYECKHUE
CBOMCTBA aMHUHOKHCIIOT.

1.3HaTh
AMUHOKHCJIOTBI, KakK
Ba)KHEHIIIEM KJ1acce
COCIUHCHHUM.

I)Ilepeuuncnsier TpuBHAIbHBIC
U CHCTEMAaTUYECKUE Ha3BAHUS
AMUHOKUCIIOT;

2)OnuchIBaeT COCTaB U
CTpPOEHHUE MOJIEKYJ
AMUHOKUCJIOT;

3)PackpriBaeT aMmpOTEPHOCTD
AMUHOKHCIIOT.

70

CBOMCTBA.
ObpazoBanue
OEJIKOBBIX

benkwn,
Ilentunnas
OEJIKOB.
MOJIEKYJL.

CTpOCHHUE,
CBSI3b.

CTpyKTYypHbI

1.YcBouts
oOpa3oBaHue OEIKOBOM

MOJIEKYJNbI, CTPYKTYpPY
Y TICTITU/THBIE CBSI3H.

1)Ha3wiBaer
TUAPOIIN3a OEIIKOB;
2)IlosicHsieT oOpa3oBaHue
MENTHUIHBIX CBS3EH MPHU
MOJTYYCHUH OCJIKOB M3 a —
AMUHOKUCJIOT;
3)CocraBisieT MepBUUHYIO,
BTOPUYHYIO, TPETUYHYIO H
YETBEPTHYHYIO CTPYKTYPBI
MOJIEKYJIbI O€eTKa;
4)OnuceiBaeT GyHKIIUA
OeIKOoB.

IPOIYKTHI

71

Ponp u mnpumenenue (epMeHTOB.
buonornuecku 3Ha4uMBbIE 3JIEMEHTHI.

1.3naTp
MIPUMECHEHUE
(hepMeHTOB.

poiib u

1)OO0BsCHSIET POJIH

(bepMeHTOB;

2)OnuChIBaeT CEIEKTUBHOCTD,
3P PEKTUBHOCTH (PEPMEHTOB;
3)PackpriBaeT obJacThb
npUMEHEeHHUs (EpMEHTOB.

72

CTpyKTypa HYKJICHHOBBIX KHCJIOT.
Crpykrypa
TIe30KCUPUOOHYKIIEHHOBBIX ~ KHCIIOT
(AHK) u puOOHYKIEHHOBBIX KHCIOT
(PHK).

1.3Hatp CTPYKTYpY
J€30KCUPHUOOHYKIIEUHO

BbIX kucior (JAHK) wu
PUOOHYKIIEMHOBBIX

kuciot (PHK).

1)OnuceiBaeT cTpoeHUE
HYKJIGMHOBBIX KUCJIOT U HX
KJ1accu(uKaIuio;
2)CpaBHUBAET CTPYKTYPbI
N€30KCUPUOOHYKIIEHHOBBIX
kucnot (JIHK) u
PUOOHYKIEMHOBBIX KUCIIOT
(PHK);

3)O0BsACHSIET OUOTOTHYECKYIO
poib
N€30KCUPUOOHYKIEHHOBBIX
kucnot (IHK) u
PUOOHYKIEMHOBBIX KUCIIOT
(PHK);

4)PackpbIBaeT 3HAYNMOCTh
TE€HHON UHXXCHEPUU U
OMOTEXHOJIOTHH.

73

JleHarypauuss W LBETHBIE PEAKLHHU
O€EJIKOB.

1.BrimorHeHune
MPaKTUYECKOU pabOThI
Nels.

1)O0BsICHSIET CBOICTBO
JieHaTypanuu OeJIKOB;
2)IIpoBoaUT KayeCTBEHHBIE
peakiuu Ha OeJKH;
3)[IpumensieT panee
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IMOJIYYCHHBIC 3HAHUA.

IIpoBepka 3HaHU 1.Beinonuenue
KOHTPOJIbHOW pabOThI

JlaGopaTopHbIe ONBITHI M MPAKTHYECKHE PA0OTHI:

Omnpenenenre TemIoBoro 3pdexra peaknu HeUTpaIu3aluu

HccnenoBanue BIUSHUS PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKHUX pPeaKui

3. Uccnenoanue 3¢ HEKTUBHOCTH BIMSIHUS PA3THYHBIX KaTATH3aTOPOB HA CKOPOCTH
XAMHUYECKOUN peaKIuu

4. V3yuyeHue cCMEUIEHUs TUHAMUYECKOTO PABHOBECHSI MO EUCTBUEM Pa3IMUHbBIX

dakTopoB

CocraBiieHUE NEKTPOXUMUYECKOTO PsiJia HAMPSHKEHUN METAIIJIOB

Bymaxknas xpomartorpadus

N3ydeHne CBOMCTB raJOr€HOB U ONPEIEIEHUE raJOT€HUI-NOHOB B BOJHOM PAaCTBOPE

N3yuenne cBoricTB 35eMeHTOoB 2 (1) rpynmbl 1 X coeuHEHUH

9. PemeHune sKCepuMEHTANIBHBIX 33/1a4

10.CocraBiieHre MozieNie MOJIEKYJT OPTaHUYECKHUX BEIIECTB

11.KauecTBeHHbIE peakUK Ha HE HACBIILIECHHOCTh CBA3U

12.PacTBOpUMOCTb CIUPTOB B BOJAE, TOPEHUE CIIUPTOB, KAaUECTBEHHBIE PEAKIIMU Ha
OJIHOATOMHBIE I MHOTOATOMHBIE CITUPTHI

13.CocraBienue MozaeneiiMoneKyn 6en3ona

14.M3yueHne cBOWCTBYKCYCHOM KHCIIOTBI

15.I1omyuenure u CBOWCTBA CIOKHBIX 3(pUPOB

16.CocraBnenre Moaene MOJEKyI aMMHaKka U aMUHOB

17.CocTaBiieHrE€ MOJIEKYJI aMUHOKUCIIOT U OMPEIeJICHHE aCCUMETPUYHOIO aTOMa yriiepoja

18.CBolicTBa aMHUHOKHCIIOT

19.XuMunueckue cBOKMCTBA TIIFOKO3bI KaK aJIbJIETUI0 CIIUPTA.
KauecTBeHHaspeakMsiHaKpaxmanl

20./lenatypaius ¥ IBETHBIE PEAKIIMK OETIKOB

21.U3roroBaenunemonenu JJHK

22.IlonuMepsl U UXCBOKCTBA

23.Pacno3HaBaHUENIACTMACC U BOJIOKOH

24 .PelieHuesKCIIEpUMEHTaIbHbIX3a1a4

25.XuMHYeCKHe CBOMCTBA CBUHIIA, OJIOBA U MX COCAUHCHHI

26.KauecTBeHHas peakiysi Ha MOHBI: aMMOHUSA, CyTIb(aT

27. TutpoBaHuE CUIILHOTO OCHOBAHUS CUJIBHOW KUCTIOTOU

28.CBoiicTBa KOMIUIEKCHBIX MOHOB MEPEXOIHBIX METAJIJIOB

29.T"anbBaHNYECKOETTOKPHITHEMETATINYECKUXITPEIMETOB

N —

AW
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7. IlepeyeHb JUTEPATYPhI U CPEACTB 00yUeHUSI

OcHoBHas:
1.M.K.OcnanoBa, K.C.AyxaagueBa, T.I'. benoycoBa Xumwms: YueOnuk 1,2 wacte i 10 kimacca
€CTeCTBEHHO-MAaTEMaTUYECKOr0 HalpaBiIeHus 001eo0pa3oBaTenbHbIX Ko Anmarsl: Mekrern, 2019r.
2.M.K.OcnanoBa, K.C.AyxamueBa, T.I'. bemoycoBa Xwumms: VYueObnwmk 1,2 wacte jus 11 kiacca
€CTeCTBEHHO-MAaTEMaTUYEeCKOTr0 HalpaByIeHUs 001eo0pazoBaTenbHbIX Ko Anmartsl: Mekren, 2020 .
3. M.OcnanoBa, K.Ayxanuesa, T.benoycoBa Xumus. lopucnuk. 1, 2-kucum Anmatel: Mekrern, 2019
4. M.Vcnanosa, K.AyxanueBa, T. benoycoBa ~ Xumus. Jlapcnuk. 1, 2 - kucm Anmarsr: Mekren, 2019
5. T.I''benoycoBa, K.C. AyxamueBa Xumus: MeToaumdeckoe PyKOBOJACTBO 1, 2 4YacTh €CTECTBEHHO-
MaTeMaTHYECKOro HampaBjeHus o01eo0pa3oBaTesbHbIX Ko AnMatel: Mekrer, 2019 r.
6. TemupOynatoBa A., CarumbOexoBa H., AmumxanoBaC.,Xumwus. COOpHUK 3amad W yIpaKHCHUH
Anmatel: Mekrer, 2019 r.

JlomoTHUTEILHAS:
1.b.A.MancypoB «Xumusi» 10-11 k., Aramypa 2015 r
2.b.Mancypos., H.Topmnna «MeToanka npenopaBanus oprannueckoi xumun» Artamypa 2015r.
3.A.E.Temup6ynaroa, H.H.Hypaxmeros, P.H.)Kymanunosa, C.K.AnumkanoBa Xumusi: YueOHuk st 11
KJIacca €CTECTBEHHO-MAaTEMAaTUYECKOTI0 HaIpaBleHUs 001e00pa3oBaTeIbHOM MKOIbI  AnMmartsl: Mekrer,
2015r. -344 crp.
4.T".JIxekcemOuHa «MeTogruecKoe pyKOBOACTBO» AnmMatel: Mekrer, 2015
5.A.Temup6omnarona., A.KazsimoBa., XK.CareimOexoBa «Kuura st utenus» Mekren 2015r.
6.Topraesa 3., LllynenbaeBa XK. u npXumusa.OnekrpoHHsld y4yeOHuUK.10-kiacc.2016 HammonansHbIH
HEeHTp UHPOPMATH3AITUN
7. Xaxupoa H., Xaunocoa U. u ap Xumus.Onekrponusii yueOHHK.]1-kmacc.2016 HanuonanbHbIi
HEeHTp UHPOPMATH3AIUN
8.0exTpoHHbIe pecypchl ¢ www.bilimland.kz

CpencrBa o0yueHnus:

1. cipaBOYHO-UHCTPYKTUBHBIE TaOJINLIbI;
2. MyJIbTUMEIUNHBIN TPOEKTOP;

3. IMIaKTHUYECKHE MaTepUAIIbI;

4. KOMITBIOTEPHBIN KJIacc.

KonTakTHas uadopmarus tein.: 87474893508
npernoaaBaTes
JleOeneBa Ceerinana MuxaiiioBHa e-mail: svetalebedevav1980@mail.ru
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecil Kajachbl, arpoTeXHUKAJBIK, KOJLIEIKD»
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - omicTeMerniK OipJIecTiK OTBIPBICEIH A BexiTemin
KapaJibl JKOHE MaKyJIIaHIbI UPEKTOPABIH OKY KYMBICHI KOHIH/IET1 OpbIHOacapsl
PaccmoTpena u oo0peHa Ha 3aceaHun Yr1Bepxkaato

y49e0HO-METOJUIECKOTO COBETa
3aMecTHTeNb JUPEKTOpa Mo yaebHoit padoTte

Ne xarrama/ mpoToko Ne OT « » 2020r. OT « »
2020r
Ob repaiteimbel/TIpeacenarens MC JL.IIynbra
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecisl Kajacpl, arpoTeXHUKAJIBIK, KOJLIEIKD
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - amicTemelnik OipJIecTiK OTHIPBICHIHIA Bexitemin

KapaJabl XOHE MaKyJIIaHIbI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOAaCAPEI
Paccmotpena n onoOpeHa Ha 3acejaHuu YTBepxknato
y4e0HO-METOIMIECKOTO COBETa 3amecTHTeNb TUPEKTOpa 0 yueOHOH padoTe
Ne xarrama/ nporoko: Ne 0T « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kyMbIC OaFaapJjaMmachl
Pabouas yyeOHass nporpamma

ITon /AucuunanHa Xumus

MaMaHabIFbI 1504000 «Pepma mapyambIbFbD
CnenuajJbHOCTH «DepMepcKoe X035 UCTBO»
BinikTiiri 150401 2 «byxrantep»
KBanundukanus

Oky Typi KYHAI3T1

®opma 00yueHuUs OYHas
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Ba3zacbinaa Heri3r1 opTa Ou1iM Oepy

Ha 6a3se OCHOBHOTO CpeJTHEro 00pa3oBaHUs
Kaansl caraTt caHbl 150

O061ee KOJIMYECTBO YaCOB

93ipJeywi/ PazpadoTunk Jlebenesa Cpetnana MuxaiiioBHa

KoJasl/ lloanucek

AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecisl Kajgachl, arpoTeXHUKAJIBIK, KOJLIEIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKky - omicTeMeiK OipJIeCcTiK OTBIPBICHIHIIA Bekitemin
KapaJiibl KOHE MaKyJIaHIIbl JHMPEKTOPABIH OKY JKYMBICHI )KOHIHIET1 OpbIHOACAPDI
Paccmotpena n onoOpeHa Ha 3acejaHu Y1Bepxknaro
y9e0HO-METOJUIECKOTO COBETa 3aMecTHTeNb AUPEKTOpa Mo yuebHoit paboTte
Ne xartama/ mpoTokoi Ne OT « » 2020r. 0T « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.Ulynbra
OKy KYMBIC 6aleap.ﬂaMacm
Pabouas yyeOHass nporpamma
IMon /AucuunauHa Xumus
MamaHaBIFbI 1201000 «ABTOMOOMIIb KOJIIT1HE KBI3MET KOPCETY, KOHIEY
CrnenuaJbHOCTH KOHE MNaijanaHy»
«Texunueckoe oOCTy>)KUBaHUE, PEMOHT U
IKCILTyaTaIusi aBTOMOOMILHOTO TPAHCTIOPTay
BinikTimiri 120107 2 «ABTOMOOMIIBIIEPI1 XKOHIEHTIH IOHEKEPIICYILI
Kpanudpukanus «Crnecapb 110 peMOHTY aBTOMOOMIIEH»
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Oky Typi KYHJI3T1

®opma o0yuyeHust O4YHas

Bba3zaceinaa HeTi3r1 opTta 611iM Oepy

Ha 6a3ze OCHOBHOT'O CpeJHEr0 00pa3oBaHus
Kaansl carat caHbl 150

Oo0uiee KOJIMYECTBO YaCOB

93ipJaeymi/ Pazpadborunk Jle6eneBa Cpernana MuxaitnoBHa

Koabl/ llognuch

AKMo0J1a 00JbICHI 01JTiM acKapMaChIHBIH
sKaHBbIHAAFBI «Ecill Kanachl, arpoTeXHUKAIBIK KOJLUIETKD
MeMJIEKETTIK KOMMYHAJIbIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTemelnik OipJIecTiK OTHIPBICHIHIA Bexitemin

KapaJabl XOHE MaKyJIIaHIbI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOAaCAPHI
PaccMoTpeHa u oqo0penHa Ha 3aceTaHnn Yr1Bepxkaato
y4eOHO-METOANIECKOTO COBETa 3aMecTHTeNb AUPEKTOpa Mo yueOHOi paboTte
Ne xarrama/ mpoToko Ne OT « » 2020r. OT « » 2020r
Ob rtepaiieimel/[Ipencenarens MC JL.1Iynpra

OKy *kymbIc OaraapiamMacsl
Pa6ouasi yueOHas1i nporpamMma

IIon /Iucunnianna Camono3HaHue

MamaHABIFbI 1504000 «®epMa mapyambuIbIFbD
CrnenuajabHOCTh «DepMepcKoe X035UCTBO»
BinikTimiri 150406 2 «Aybin mapyalbUIblK ©HAIpiCiHIeT
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KBammuxauus TPAKTOPIIBI-MAIIUHUCT»
«TpakTOpUCT-MAIIMHUCT» CEIBCKOXO3SMCTBEHHOTO
IIPOU3BOJCTBAY
150408 2 «ABTOMOOWMIIb KYPTi3yIi»
Boaurens aBTOMOOMIISI»
150410 2 «Kenzeyi JoHEKepIeyIi»
«Crnecapb-pEMOHTHUK

Oky Typi KYHAI3T1

dopma o0yueHust OYHas

Ba3aceinna Heri3ri opra 6inim Gepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus
Kaansl caraT caHbl 60

O01mee KOJINYECTBO YACOB

93ipaeymi/ PazpadoTuuk Jlebenesa Ceernana MuxaitinoBHa

KoJasl/ lloanucek

AKMo0J1a 00JbICHI 01JTiM acKapMacChbIHBIH
sKaHBbIHAAFBI «Ecill Kanacel, arpoTeXHUKAIBIK KOJLUIEIKD
MeMJIEKETTIK KOMMYHAJIbIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIHIA Bexitemin

KapaJabl XOHE MaKyJIIaH[IbI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPHI
PaccMoTpena u ono0pena Ha 3aceTaHun Yr1Bepxkaato
y4eOHO-METOINYECKOT0 COBETa 3aMecTHTeNb AUPEKTOPa Mo yueOHoit paboTte
Ne xarrama/ mpoToko Ne OT « » 2020r. OT « » 2020r
Ob rtepaiieimel/IIpencenarens MC JL.UIynpra

OKYy kymbIC OaraapJjamMmachl
Pabouasi yueOHas1i nporpamMma

IIon /Incuunianna Camono3HaHue

MamaHBIFBI 1504000 «Pepma mapyalibuIbIFbD)
CnenuajbHOCTh «DepMepcKoe X035UCTBOY
BinikTiiri 150401 2 «byxrantep»
KBaindukanus
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OKy Typi
®opma o0yuyeHust

KYHJ13T1
ouHas

Ba3zacninaa
Ha 0a3e

Heri3ri opTa Ou1iM Oepy
OCHOBHOTO CpeHEro 00pa3oBaHus

JKajanel carat caHbl
OO01ee KOJINIECTBO YaCOB

60

93ipJaeymi/ Pazpadorunk

JlebeneBa Ceernana MuxaiijioBHa

Koasl/ lTognuck

AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH

skaHbIHAAFBI «Ecisl Kajgachl, arpoTeXHUKAJIBIK, KOJLTEIKD
MeMJIEKeTTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

KapaJibl OHE MaKyJIaH]bI

y4e0HO-METOIMIECKOTO COBETa
Ne xarrama/ nporoko: Ne

OKky - omicTeMeiK OipJIeCTiK OTBIPBICHIHIIA Bekitemin
JIUPEKTOPABIH OKY KYMBICBI JKOHIHJIET]I OpBIHOACAPEI
Paccmorpena u otoOpeHa Ha 3aceTaHuu YTBepxnaro
3amecTHTeNh TUPEKTOpa 0 yueOHOH paboTe
» 2020r. 0T « » 2020r
JL.Ilynbra

Ob rtepaiibivel/[Ipencenarens MC

OKy xymbIc OaFgapaamMachl
Pabouas yyeOHass nporpamma

ITon /AucuunanHa

CaMono3Hanue

MaMaHABIFBI
CnenuajJnLHOCTh

1201000 «ABTOMOOMIIBb KOJIITIHE KBI3MET KOPCETY, )KOHICY
JKOHE NanJaIaHy»

«TexHuueckoe 00CIy)KMBaHHE, PEMOHT U
IKCIUTyaTaIisl aBTOMOOUILHOTO TPAHCTIOPTAY
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Bimikriiri 120107 2 «ABTOMOOMIIBAEP/I1 KOHIACHTIH TOHEKEPIICYILII»
KBanmupukanus «Crnecapp 1o peMOHTY aBTOMOOUIIEH»

Oky Typi KYH[13T1

®opma o0yueHust O4Has

Ba3zacbinaa Heri3T1 opTa Ou1iM 6epy

Ha 6a3e OCHOBHOTO CpEHEro 00pazoBaHus

Kaansl carat caHbl 60

O0uiee KOTMYECTBO YaCOB

93ipJeywi/ PazpadoTunk Jlebenesa Cpetnana MuxaitioBHa

Koasl/ lloanuces
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecisl Kajgachl, arpoTeXHUKAJIBIK, KOJLIEIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKky - omicTeMeiK OipJIeCTiK OTBIPBICHIHIIA Bekitemin

KapaJiibl OHE MaKyJIaH]bI JIUPEKTOPABIH OKY KYMBICBI JKOHIHJIET]I OpBIHOACAPEI
Paccmotpena n onoOpeHa Ha 3acejaHuy YTBepxaaro
y4e0HO-METOIMIECKOTO COBETa 3amecTHTeNb TUPEKTOpa 0 yaeOHOH paboTe
Ne xarrama/ nporoko: Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy KkyMbIC OaraapJjamMmachbl
Pabouasi yueOHast nporpamMma

ITon /AucuuniauHa Xumus
MaMaHabIFbI 1504000 «®Depma mapyambulbIFbD
CrnenuajJbHOCTH «DepMepcKoe X035IICTBOY
Binikrimiri 150406 2 «Aybu mapyalbuIbIK ©HA1pICIHACT1
KBanmupukanus TPAKTOPIIBI-MAITUHUCT»
«TpakTOpUCT-MAIMHUCT CENBCKOXO35ICTBEHHOTO
MIPOU3BOJICTBA»

150408 2 «ABTOMOOMIIb KYPTi3yIITi»
Boautens aBTOMOOMIISI»

150410 2 «XKenaeymi JoHEKEPICYIITi»
«Cnecapb-pEMOHTHUK

Oky Typi KYHI3T1

dopma o0yueHust O4YHas

Bba3aceinna Heri3ri opta Oiim Oepy

Ha 6a3ze OCHOBHOT'O CpeJTHEro 00pa3oBaHus
Kaansl caraT caHbl 150

O01ee KOJINYECTBO YACOB

93ipJeymi/ PazpadoTuuk Jlebenera Ceernana MuxaitioBHa

Koasl/ lloanuces

I ——
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