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1. IMosicHUTEIBLHASA 3ANIMCKA

Onucanue OucCyunIuHbvl/Mooyis

TunoBass y4yeOHass mporpamma pa3paboTaHa B COOTBETCTBUHU C IpHUKa3aMH MuHuCTpa
oOpazoBanus n Hayku PecnyOnmuku Kazaxcran ot 31 oxts6ps 2018 roma Ne 604 «OO6 yrBepkaeHUU
TOCYJapPCTBEHHBIX 00I1€0053aTebHBIX CTaHIAPTOB 00pa30BaHUs BCEX ypOBHEW 00pa3oBaHHs» U OT 8
HOsA0ps 2012 roma Ne 500 «OO yTBEep)KIEHMM THIIOBBIX YYEOHBIX IUIAHOB HAYaJIbHOTO, OCHOBHOIO
CpemHero, oo1ero cpennero oopasosanus Pecyonmku Kazaxcrany.

Crucok peKoMeHIYeMOH JIUTepaTyphl cocTaBiieH Ha ocHoBe Ilpukasza Munuctpa oOpazoBaHus U
Hayku Pecnybnmukm Kazaxcran ot 17 mas 2019 roma Ne 217 "OO6 yTBepkIeHWUU TEepeyHs YICOHUKOB,
y4eOHO-METOIUUYECKUX KOMILJIEKCOB, TOCOOUN M JPYroil NOMOJHUTEIBHONW JTUTEpaTyphbl, B TOM YHCIE Ha
3JIEKTPOHHBIX HOCUTEIISIX".

Hean o0yyeHuss ydeOHON AUCIUIUIMHBI "XWUMHS'"- TPEIOCTaBICHUE OOYYaIOIMIUMCS CHUCTEMBI
3HAaHWIA O BEIIECTBAX M WX MPEBPAIICHUSX, 3aKOHAX U TEOPUSX, OOBSCHSIONINX 3aBUCUMOCTH CBOWCTB
BEIIECTB OT WX COCTaBa U CTPOCHHUSA, IMPENOCTaBlIeHHE OOYdYaloIMMCS BO3MOXHOCTH MPHOOpETEHUs
MOHMMAaHUS XUMHUYECKHUX IPOIIECCOB, 3aKOHOB M MX 3aKOHOMEpPHOCTEH /st 0€30MacHOro MPUMEHEHUS B
peaNTbHOM KU3HHU, KPUTHUECKOU OIEHKH HH(GOPMAIIMK U IPUHATHS PEIICHUH.

Ha uzy4yenue yueOHOM aucuuIuivHbl "XuMusa" ecTeCTBEHHO-MAaTeMaTHUECKOro0 HAaIpaBJCHUS B
OpraHU3aIMsAX TEXHUYECKOTO U MPOPECCHOHATHPHOTO 00pa30oBaHUs MO OOHOBIEHHOMY COJEPKAHHUIO C
yIIIyOJIEHHBIM U3YYEHHUEM CTaHAApTOM mpeaycMoTpeHo 150 yacos.

3agaum o0OyyeHMsI:

1) ycBOEHUE NPaKTUKO-OPUEHTUPOBAHHBIX 3HAHUH, IOHATHI, TEOPUI U 3aKOHOB XMMUYECKOW HAYKH;

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

3) pa3BuTHE YMEHMI OOpamaThCs C BEIIECTBAMU U J1a0OPATOPHBIM OOOpPYAOBAaHHEM Ha TMPAKTHYCCKUX
3aHATHSIX, C COOIOCHUEM MPABUII TEXHUKU 0€30MaCHOCTH;

4) pa3BUTHE [MO3HABATEIBHBIX HHTEPECOB U MHTEIJIEKTYaJbHBIX CIIOCOOHOCTEN 00yyaronuxcs B mpoiecce
MPOBEJCHUS XUMHUYECKOTO JKCIIEPUMEHTa, BBIPA0OTKA MOTPEOHOCTH CAMOCTOSITENILHO MPUOOPETATh
XUMHUYECKHE 3HAHMUS,

5) BocIUTaHWE OTHONICHUS K XUMUH KaK K OJHOMY U3 (PyHJaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY O0I1IeYeIOBEYECKOU KYIbTYPHI;

6) pacKkpbITHE OOIIECTBEHHON 3HAYMMOCTH, TYMAaHUCTUYECKON HANIPABIIEHHOCTH XUMUH, €€ BO3pacTaromeit
POJIU B pELIeHUH MPOOJIEM, CTOSIIUX MEePE] YeIIOBEUECTBOM;

7) UCNIONTb30BaHUE TIOTYYEHHBIX TEOPETUUCCKUX 3HAHUN JUTSI OOBSICHEHHSI XUMUYECKUX SIBJICHUN U CBOWCTB
BEIIECTB, JUIsi 0€30MacHOr0 HCMOJb30BaHUS MX B OBITY, CEIbCKOM XO3SIICTBE M Ha IMPOU3BOJICTBE,
MpeIyNpexKACHUS IBICHUHN, HAHOCSIIUX BPE]] 3J0POBBIO YETIOBEKA M OKPY KaIOIIEH cpeie;

8) dopmupoBaHMe OMbITA LEHHOCTHBIX W KPUTUYECKUX OTHOIIEHHH K OOBEKTaM WM CpelCTBaM
NESTEIbHOCTH YEeJIOBEKa, €ro TMpOSIBICHWE B OTHOLICHUH K OKpY)XAroIeMy MUpy, (GopMUpOBaHUE
KITFOYEBBIX U MPEIMETHBIX KOMIIETEHTHOCTEH, CIOCOOCTBYIONIUX PEHICHHUIO )KU3HEHHBIX MPOOIEM KaxXI0T0
YJieHa O0IIeCTBa.

B npomecce oOydeHHsS XMMHH OCYHIECTBIISIIOTCS  MeKIpeAMeTHbIe CBSI3U CO  CIEIYIOIIUMHU
y4eOHBIMU JUCIUILTHHAMHU:

buonoeus- Owomornueckass posib MHKPO-, MAaKpPODJIEMEHTOB (METa/NIOB W HEMETAJIOB);
Owosnoruveckass ¥ THUIIEBas IICHHOCTh  YyIJIEBOAOB, KUPOB, OEIKOB, AaMHHOKHCIIOT, T€HBI,
HacJeACTBeHHOCTh, posib JIHK(me3okcupubonykinennosas kucinora) u PHK (pubGonykienHoBas Kuciora),
MOHITHE O TEHHON WH)XCHEPUH; XUMUYECKUU COCTaB J>KUBBIX OPraHU3MOB; COBPEMEHHBIC OTKPBITHS
OMOTEXHOJIOTHH, OMOXUMHUH B 00JIACTH MEIULIMHBI U SKOJIOTHH; SKOJIOrH4ecKast 0€30MacHOCTh TPUMEHEHUs
pa3IMYHBIX BEIIECTB B OBITY;

I'eocpagpus- MecTOpoXKIeHUE MOJIE3HBIX UCKOMAeMbIX, YIJIsl, HETH, IPUPOJHOTO Ta3a; MPUPOAHBIE
CBIPBEBBIE PECYPCHI U OCHOBHBIC METAJTYPrU4YeCKUe, XUMUUYECKUE U TIepepadaThIBAIOIINE MPOU3BOACTBA B
Kazaxcrane u mupe, Ux mpakTUdeckas 3HAYUMOCTb JJIsi COLUATBbHO-DKOHOMUYECKOTO Pa3BUTHUS CTPAHBI;
palroHaIbHOE UCTIONB30BAHUE MHHEPATBHBIX PECYPCOB;
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Aneebpa u eeomempus- UCIONBb30BAaHHE MATEMaTUYECKUX PacyeToB MO (GopMylnaM U ypaBHEHUSIM
XUMHUYECKHX PEaKIUi TpH H3y4YeHUH KOJIMYECTBEHHOTO COCTaBa BEIIECTBA; (OPMBI SIEKTPOHHBIX
00J1aKOB, MPOCTPAHCTBEHHOE CTPOCHHUE U TEOMETPUSI MOJIEKYT;

@Qu3uka- COCTaB W CTPOSHUE aTOMa, ATOMHBIX SIJIep, M30TOIOB, PAaTUOAKTUBHOCTD, SICPHBIC
peaKkuuy; arperatHble COCTOSIHUS BEIIECTB, KPUCTAIIMUYECKHE PEIIETKH, T'a30BbIE 3aKOHBI; AJIEKTPOJIN3
pacruiaBoB W pacTBOPOB COJIeH; 3akoH anekTponnsza dapajies; anbTepHATUBHBIE NCTOYHHKU DHEPTHH,
SHepreTuyeckuii moreHiman Kazaxcrana;

Ungopmamuxa- pabora ¢ DIEKTPOHHBIMU  y4eOHHMKAMH,  TMOCOOUSMHU,  BUPTYAIbHOU
naboparopueit; co3gaHue MpPe3eHTalui, MPOEKTOB C HCIOIb30BAaHUEM KOMIBIOTEPHBIX MPOrpaMM; IMOUCK
JOTIOTHUTEIFHBIX MaTepPHANIOB B ceTH VIHTEpHET, HABBIKHU MOJIH30BAHUS PA3TNIHBIMU TPUITOKESHUSIMHU.

[Ipu co3mannm pabounx y4eOHBIX MPOTPaMM OpraHU3AIMS TEXHUYECKOTO M MpodhecCHOHATBLHOTO
00pa3oBaHUs UMEET MPaBo:

- BBIOMPATh Pa3IMYHbIE TEXHOJIOTHH 00y4YeHHUsl, (OPMbI, METOAbI OPraHU3aIMHU U BUJIbI KOHTPOJIS y4eOHOTO
npoiiecca;

- pacrpenenaTth OO 00beM YacoB ydeOHOTO BpEMEHHM Ha pa3feibl M TeMmbl (0T 0O0beMa 4Yacos,
BBIJICTICHHOT'O HA U3yYEHUE JUCIUTLINHBI);

- 000CHOBaHHO U3MEHSTh YUeOHYIO MPOTrpaMMy B U3YUEHHUHU €€ TIOPSAKa.

B paboueii yueOHOI mporpaMme MpOBEACHO MepepacipeeneHue o0mero oobemMa 4acoB y4eOHOro
BpPEMEHH Ha pa3zelibl U TeMbI (0T 00beMa 4acoB, BbIIEJICHHOIO Ha U3y4YE€HUE NUCUUIUIMHBI) HA OCHOBaHUU
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 KomnemeHyuu.
® yYMEHHE KPUTHYECKH MBICIHUTD;
e  CroCOOHOCTh TBOPUECKH MPUMEHSTH 3HAHUS,
®  CIOCOOHOCTH pelaTh NPoOJIEMbI;
®  Hay4YHO-HCCIIEOBATEIILCKUE HABBIKY;
® KOMMYHHKATHUBHbBIC HABBIKU (BKIIIOYAs SI3IKOBBIC HABBIKH);
e CrOCOOHOCTH pabOTaTh B rPYIIIE U UHIUBHIYAIBHO;
e HaBbiku B obnmactu UKT.

Hocmpekeusumbl

JIist mM3ydeHus MaHHOW AWCIUIUIMHBI CTyJE€HTaM HEOOXOJWM Ha0Oop 3HAHWW M HAaBBIKOB IO
MaTeMaTHKE, XUMUU O0OTaHHKE, 300JI0THH, DKOIOTHH.

IIpepexeusumsr IlomyueHHble 3HAHUSA TOCTYXAaT OCHOBOHM uisi Oojiee yriayOJI€HHOrO HM3ydeHUs JIPYrux
oOuienpodeccuoHaNbHBIX U CIIEUATBHBIX JUCIUILTUH
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2. Copep:xanue paboueii yaeGHOI MporpaMmbl

KoanuyecTBO 4acoB

3ansaTus
Ne
® o
HauMeHOBaHHe PA3/1eJIOB U TeM g =
Bcero 3 =
2 |
2 2
s | i
= =
Pa3zgen 1.YacTuunl BemecTsa 8 8 -
1 | Temal.CocraB u cTpoeHH€e aToma 2 2
2 Tema 2.Pactipefenenue u IBM>KEHUE SJIEKTPOHOB B aTOMax 2 2
3 | Tema3. Xumuueckas CBA3b 2 2
4 Tema4. NonHas cBs3b. Merayuinueckas cBs3b. Bogopoanas 2 2
cBs3b. Kpucrannuueckue pemerku
Paznea 2. Ileppogu4HocTb. 3aKOHOMEPHOCTH NPOTEKAHUS 10 6 4
XHMHYECKHX peaKkuuni
5 | Temal. Ilepuoauueckuii 3aK0H ¥ NEPUOANYECKAs CUCTEMA 2 2
6 | Tema2. CTeXnOMETPUYECKUE 3aKOHbI XUMUH 2 2
7 | Tema3.3akoH COXpaHEHUS MACCHI BELIECTB 2 2
8 Tema4.OxuCINTENBHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI 2 2
9 TemaS. CTaHaapTHbIE AIEKTPOJHBIE TOTEHIIHAIBI 1 1
10 | IIpoBepka 3HaHMI 1 1
Paznen 3. JHepreTnka XuMu4eCKuX peakuuil 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 (DaKTOPOB Ha 2 2
CKOpPOCTb XUMHYECKHX pEaKLUN
17 | Tema7. Teopuu KUCIOT U OCHOBAHMI1 2 2
18 | Tema8.MoHHBIE paBHOBECHS B pacTBOpax IEKTPOJIUTOB 2 2
19 | Tema9. bBydepnsie pacTBOpbI 1 1
20 | IlpoBepka 3HaHMI 1 1
Pa3nesa 4. XuMus BOKpyr Hac 114 94 16
Xumus 3emian 38 32 6
21 | Tema 1. AHaNTUTUYECKUE METOJIBI B COBPEMEHHBIX 2 2
HCCIIEAOBAHUSIX
22 | Tema 2. Dnements! 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 33724 2 2
26 | Tema 6. Dnements! 4 (IVA) rpynmbl 2 2
27 | Tema 7. DopMbl HAX0XKJICHHSI B TPUPOJIE U CIIOCOOBI 2 2
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IMOJIYYCHU IMPOCTHIX BECIICCTB

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

29 | Tema 9. IIpoMBIIIUTIEHHOE TPOU3BOACTBO a30THBIX YI00pEeHUH 2 2

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

31 | Tema 11. Oxonornueckoe BO3AECUCTBHE OKCUIOB a30Ta U 2 1 1
HUTPATOB W AMOKCHUJA CEpPbl HA OKPYKAIOLIYIO CPEAY

32 | Temal2. [TonydyeHne METAIJIOB U CIJIABOB 2 2

33 | Temal3. [Ipou3BOACTBO YyryHa U CTAJIN 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 IPU 2 2
MIPOM3BOJICTBE METAJIOB

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

39 | Tema 19. IIpoBepka 3HaHMI 2 2

Yriiepoa v ero coeiMHeHHUs 58 48 10

40 | Tema20.BBeneHue B OpraHNYECKYIO0 XUMHUIO 2 2

41 | Tema 21. Knaccudukanus opraHm4eCKiX BEIIECTB 2 2

42 | Tema2?2.IlpenenbHbie yTiI€BOJOPOABI 2 2

43 | Tema 23. HenpenenbHble YrieBOAOPOIbI. AJTKEHBI 2 2

44 | Tema 24. Peaknus noaumepusauuu. [TponzBoactso 2 2
TIOJIUATUIICHA

45 | Tema 25. CocraBieHHre MOAEIEH MOJIEKY OPraHUUECKUX 2 2
BEIIECTB

46 | Tema26. KayecTBeHHBIE peaKlIMi HA HEHACBIIIEHHOCTh CBSI3U 2 2

47 | Tema7.Ankaguennl. AJIKAHBI 2 2

48 | Tema 28. CoenriHEHUS] apOMATHYECKOTO Psijia; 2 2

49 | Tema 29. I'eTepolIMKINYECKUE COCAMHEHUS 1 2

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

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

52 | Tema 32. Yrons. KokcoBanue kameHnHoro yriid. I[Tpoepka 2 2
3HaHUI

53 | Tema33.I"anoreHoankaHbl 2 2

54 | Tema34. Peakuuu HyKJI€0(pHIBHOTO 3aMEIIECHUS U 2 2
AIMMHUHAPOBAHMSI TAJIOT€HOAIKAHOB

55 | Tema3S5. Kucnopozcoep:xaiire OpraHuuecKiue COeIMHEHHUS. 2 2
CnupTsl 0JTHOATOMHBIE, MHOTOATOMHBIE

56 | Tema36.PacTBOpuMOCTb CIUPTOB B BOJIE, TOPEHUE CIIUPTOB, 2 2
KaueCTBEHHbIE PEAKIIMHN Ha OJTHOATOMHBIE I MHOTOATOMHbBIE
CIOUPTHI

57 | Tema37. ®enonsl 2 2

58 | Tema 38. KapOoHunbHBIE COSMHEHHS. ATTBICTHIBI U KETOHBI 2 2

59 | Tema 39. KapOoHOBBIE KUCIIOTHI 2 2

60 | Tema 40. ITonyuyeHue U U3y4eHHE XUMUYECKUX CBOMCTB 2 2
YKCYCHOM KHCJIOTBI

61 | Tema 41. Cnoxxubie 3¢upsl 1 MbuIa. JKUPBI 2 2
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62 | Tema 42. Mpbuia U1 CHHTETHYECKHE MOIOIIIME CPEICTBA

63 | Tema43. BbICOKOMOJIEKYISIPHBIE COCTMHEHUS

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

65 | Tema 45. IIpumMeHeHre U BO3JECHCTBUE TJIACTUKOB HA 2 2
OKPY’KaIOIYIO CpENyY

66 | Temad46. Pacrio3HaBaHMe MIaCTMACC U BOJIOKOH 2 2

67 | Temad47.Pa3paboTKa HOBBIX BEIIECTB M MAaTEPUATIOB; 2 2

68 | Tema 48. HaHoTexXHOJIOTHS; 1 1

69 | [IpoBepka 3HaHMI 1 1

Paznen 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. KauectBeHHas peaxius Ha Kpaxmai

72 | Tema3. AMuHEI 2 2

73 | Tema4. AMHHOKHCIOTEI 2 2

74 | TemaS. benku, ctpoeHue, CBOMCTBA 2 2

75 | Tema 6. Posb u npumeHnenue pepMeHTOB 2 2

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

77 | Tema 8. Jlenatypaius v IIBETHBIC PEAKIIUN OCITKOB 1 1 1

78 | Tema 9. KonrponbHas paboTa 2 2
Bcero: 150 120 30
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3. Pe3yabTarhl 00y4eHUsI H KPUTEPHH OLEHKH

Ne Coaepixanue PesynabTaT 00yuenust Kpurepun onenkn
pasjaena
Pa3gen 1.YacTunnl Belmecrsa
1 CocraB u crpoenue aroma. AtoM — | 1.3HaTh coBpemennywo | 1)Ilepeuncnser OCHOBHBIE
CIIOXKHAs YacTHULIA. | TEOPUIO CTPOCHUS MOJIOXKEHUS COBpEMEHHOM
PannoakTuBHOCTS. SnepHble | aTOMa M BayKHEWIIUE TEOPUHU CTPOEHHUS aTOMa;
peaKIuu. XapaKTEPUCTUKU 2)O0BscHsIET buzndecKuit
YacTHUIl BELIECTBA U CMBIC NPOTOHOB, HEUTPOHOB,
aToMma. JJIEKTPOHOB,  HYKJIOHOB U
HYKJIUJIOB;
3)PackpriBaeT coaepikaHme
HOHSITUNA N30TOIBI, U30TOHBI.
2.00bscHaTh ipupoay | 1)Omnpenenser IPUPOTY
ParMOaKTUBHOCTH U PaAMOAKTUBHOCTH WM TPHUUHY
MPUYUHY pacnazia u30TOIOB;
pacmana 2)Iloscusier colepKaHue
paioaKTUBHBIX MPUPOIHBIX U30TOIOB;
M30TOIOB. 3)Paznuuaer o -imyuu, B-1ydn,
Y-y,
4)Ha3zbIBaeT TUIIbI
pPaAMOaKTUBHOIO pacmaja
BEIIECTB.
3.3Hathb ycioBus 1)Cocrassier yYpaBHEHUs
MPOTEKAaHUS SIICPHBIX | SOEPHBIX PEaKIuil;
peaKuuid. 2)PackpbIBa€T3HAUNMOCTD
SIEPHBIX PEAKIUH B
HHEPreTUUECKOM MOTEHIUAIIE
Kazaxcrana.
2 Pacnipenenenue u JIBIDKECHHE 1. YMmeTn 1)Ilepeuncnser
3JIEKTPOHOB B aToMax. | MUCATb3JIEKTPOHHBIE XapaKTePUCTUKHU U 3HAUYEHUS
OHepreTuyeckue YpOBHU U | KOH(pUTYpaLuy MEePBBIX | KBAHTOBBIX YHCEN U aTOMHBIX
noaypoBHu. KBaHTOBhIE ymciaa U | 36 XUMUYECKHUX opOuTanei;
opouranu. 3JIEMEHTOB 2)Paznuuaer ¢opwmsl s, p, d, f
MePUOTUIECKON opOuTanei;
CUCTEMBI. 3)I[Ipumensier IIPUHLUIT
MUHUMYMa SHEPruu, MPUHLHUI
[Taynmu, mpasuno  XyHza,
npaBwio KieukoBckoro s
3ar0JIHEHUS
AJICKTPOHHBIXOPOUTAIICH.
3 Xumnueckas CBS3b. 1.06bsicHaTh pupony | 1)PazwscHser puznyeckuii
DNeKTPOOTPULIATEILHOCTD U | XUMHYECKOH CBSI3U U €€ | CMBICI IOHATHUS
NOJIIPHOCTh CBsI3U. KoBaslleHTHas | BUJBI. IIEKTPOOTPHULATEILHOCTU
cBa3p. (CBoicTBAa  KOBaJCHTHOM XHMMHYECKOTO DJIEMEHTA;
CBSI3H. 2)OnpenensieT 3HaYeHue
AMEKTPOOTPHULIATENEHOCTH 1O
MI0JIO’KEHNIO XUMUYECKOTO
aneMeHTa B [lepuoanueckoit
CUCTEME;
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3)Onpenensier BU
XUMHYECKOM CBSI3U.

2.XapakTepu3oBaTh
MEXaHU3MBI
oOpa3zoBaHHs
KOBAJIEHTHOMU CBSI3H.

1)OnmceiBaeT cBOMCTBA
KOBAJICHTHOM IIOJIAPHON U
KOBAJIEHTHOW HEMOJIAPHOU
CBSI3H;

2)O0BscHseT 00pa3oBaHUE
KOBAJIEHTHOM CBSI3H MO
0OMEHHOMY U JOHOPHO-
AKIIETITOPHOMY MEXaHHU3MaM;
3)CocraBisieT quarpaMmmy
JIsrouca mns monexyn H2, C12,
02, N2, HCI, NH3;
4)PaznuyaeT TUIBI
TUOpHUIN3AIIY;

5) OGocHOBBIBaCT
3aBHCHMOCTh CBOMCTB BEILIECTB
OT AJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS
MoJieKyJs Ha npumepe BF3,
CH4, NH3, H20, BeCI2.

HNonnass cBa3p.  Merammueckas
CBS3b. Bonoponnas CBS3b.
Kpucrannnueckue pELIETKHU.
Teopus OTTaJIKUBAHUS

3IEKTPOHHBIX Tap.

1.3naTh MEXaHHU3MBbI
o0pa3oBaHUs HMOHHOW,
METaTHYECKOM,
BOJOPOIHOM CBSI3EH.

1) [Toka3wsiBaeT 0Opa3zoBaHue
WOHHOMU 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.Pa3nuuarh THOEI
KPUCTAJUTUYECKUX
PEIIETOK BEIIECCTR.

1)HazbiBaeT pa3nuyHble THUIIBI
KPUCTANINYECKUX PEIIETOK
BEIIIECTB;

2)OmnpenensieT TAT
KPUCTAJUIMYECKOU PELIETKH
BEILIECTBA,

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

Pasznen 2. [lepuoauyHOCTh. 3aKOHOMEPHOCTH MPOTEKAHUA XMMUYECKUX pPeaKkiuil
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[lepuoanueckuit
nepuonyuecKas cuUcTeMa.
[TepuoanuHoCTh U3MEHEHUS
CBOMICTB 3JIEMEHTOB B nepuoaax u
rpymnmnax. 3aKOHOMEPHOCTh
U3MCHCHHS KUCIIOTHO-OCHOBHBIX H
OKHUCJIUTEIHHO-

3aKOH n

1.3Hatb
MEPUOJNYECKUN 3aKOH
u NEPUOANYECKYIO
CUCTEMY XUMHUYECKUX
AJIEMEHTOB, KaK
rpaguueckoe
n300pakeHUE 3aKOHA.

1) OObsicHseT (HU3NICCKUIA
CMBICT IEPUOTUIECKOTO
3aKOHa;

2) OnpenensieT BaJICHTHOCTb U
CTETIeHb OKHUCJICHUS aTOMOB;
3)OnuceiBaeT
3aKOHOMEPHOCTH U3MEHECHUS

BOCCTAHOBUTEIbHBIX CBOICTB CBOMCTB aTOMOB XMMHUYECKUX
COCIMHEHUN B  NEpHojax Hu 3JIEMEHTOB: PAINyCa, SHEPTUU
rpyImnax. MOHU3ALIUH, CPOJICTBA K
3JIEKTPOHY,
ANEKTPOOTPHULATENHHOCTH U
CTENEHN OKHUCIICHHUS.
2.YcBOUTH NOHATHUSA 1)O0BscHSET 3aKOHOMEPHOCTH
MIEPUOINYHOCTH WU3MEHEHUHN KUCIOTHO -
W3MEHEHUS CBOMCTB OCHOBHBIX CBOWCTB OKCHJIOB,
3JIEMEHTOB B IEPUOJAX | TMAPOKCUAOB M BOJOPOIHBIX
U Tpynnax, COCIMHEHUN XUMHUYECKUX
3aKOHOMEPHOCTH 3JIEMEHTOB IO MEpUOAaM 1
W3MEHEHUS KUCIOTHO- | TpYIIaMm;
OCHOBHBIX H 2)IIporaHo3upyer cBOMCTBA
OKHUCITUTEIBHO- XUMUYECKHUX AJIIEMEHTOB M UX
BOCCTaHOBUTEIBHBIX COEIMHEHUH 10 MOJIOKEHUIO B
CBOWCTB COEIMHEHHUI B | IEPUOJAUYECKON CUCTEME;
MEepUOJIax U rpymmax. 3)IIepeuncisieT OCHOBHBIE
HaIlpaBJIECHUsI Pa3BUTHS HAYKH,
CBSI3aHHBIE C IEPUOJUYECKAM
3aKOHOM.
CTrexmuomMeTpuyecKue 3akOHbl | 1. 3HAaTh U TIPUMEHSTH 1)PackpriBaeT conepkanmne
XUMUU. OCHOBHBIE | CTEXHOMETPUUECKHUE 3aKOHA COXPaHEHUsI MaCChI;
CTEXHOMETPUUECKHUE 3aKOHbl | 3aKOHBI XUMUH B 2)O0BsCHSIET 3aKOH ABOTaapo

xuMud. OTHOCUTENbHASA aTOMHAS U
MoJiekysipHasi macca. KonndectBo
BELIECTBA.

pELIECHNUH 3a/1a4.

U TPaHHMIIBI €TO
MPUMEHUMOCTH;

3)Bbiuncisier OTHOCUTEIBHYIO
ATOMHYIO U MOJIEKYJISIPHYIO
Maccy BEIIECTBa;
4)PackphIBaeT conepxraHue
MOHSITHS KOJTUYECTBA

BEIIECTBA.
3aKoH coxpaHeHusi Macchl BenlecTB. | 1.Brimonnenue 1)2kcnepuMeHTanbHO
PacueTsl 10 ypaBHEHUSIM peakui MPAKTUYECKON pabOThl | BHIYMUCISET MaccCy, KOJIUYECTBO
«Pacuer BbIX0OJa IPOJYKTA B Nel BEIllECTBA peareHra HIIN
MIPOLIEHTaX OT TEOPETUYECKU NPOAYKTa IO XUMHUYECKUM
BO3MO>KHOT'0», BBIYUCIIEHUE MACCHI YpaBHEHUSIM,  YKa3bIBAIOIINM
MIPOJIYKTa PEAKLIUH 110 U3BECTHOU Ha  TIEHETUYECKYIO CBA3b

MacCCC MCXOJHOI'0 BCIICCTBA.

METaJIJIOB U MX COCOUHCHUIA;
2) Ilpow3BoguT pacyeTsl IO
YpaBHEHUSAM XUMHUYECKUX
pEaKIHil ¢ y4acTHEM METAJIOB

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

IOPOAYKTa OT TEOPETUYCCKH
BO3MO>KHOT0);
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3)O0BscHseT buzndecKuit
CMBICII MMOHSTHH
"OTHOCHTEIbHAS aToMHas
Macca","0oTHOCHTEeIbHAS

MoOJIeKyJsipHas — Macca' u

"MossipHas macca';
4)IIpoBOaUT pacyueThl MO
ypaBHeHUsAM peakuuil «Pacuer
BBIXO/1a MPOJYKTa B MPOLIEHTAX
OT TEOPETUYECKH
BO3MO>KHOT'0», BEIUUCIICHUE
Macchl IPOAYKTA PEAKILIUH 110
W3BECTHOU Macce UCXOIHOI0
BEIIECTBA.

8 OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIE | BhlmonHenue 1) OnpenensieT cTeneHb
npotieccbl. OKUCIUTETBHO- MPAKTUIECKON PabOTHl | OKUCIICHHS SJIEMEHTOB TI0
BOCCTAHOBUTEJbHBIEC MPOLIECCHI. No2 dbopmysam BEIIECTB;
CocraBnieHue ypaBHEHUN 2)CocTaBisieT OKUCIUTEIbHBIC
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX Y BOCCTaHOBUTEIIbHbIE
peakuuii METOJIOM 3JIEKTPOHHOTO YpaBHEHUS, UCTIONB3YsI METOT
Oayanca. 3JICKTPOHHOTO OajaHca;

3)O0BsCcHSIET IPOIIECCHI,
IIpOTEKaroIIue Ipu
MIPOXOXKJACHUH SJIEKTPUUECKOTO
TOKa Yepe3 pacTBOP U PACIIaB.

9 CranpapTHbIE 3JIEKTPOIHbBIC 1. 3HaTh XUMUYECKYIO 1)O0BsICHsIET ~ pacmoIOKEHUE
MOTEHLNAJBL. DJIEKTPOXUMHUUECKUIA aKTUBHOCTbh METAJUIOB | METAJIJIOB B
pan noteHanos. ['anbBaHnYecKUe | Ha OCHOBaHUU AIEKTPOXUMUUYECKOM pany
3JIEMEHTBI. DJIEKTPOIIU3. ANEKTPOXUMUYECKOTO HaANPSDKEHU N METaJIJIOB

psiia HanpsLKEHUN bekerona;

METAJLJIOB. 2)PackpriBaeT colepKaHue
MOHSATHUSA «rajabBaHUYECKHI
3JIEMEHT;
3)OnuceiBaeT

MPEBPAILICHUEX UMAYECKOI
SHEPTUHU B JIEKTPUUYECKYIO;

2.00BSCHATH TPOIIECC
AJIEKTPOJIH3A B
pacTBopax U pacriaBax
AJIEKTPOJIUTOB.

1)Onpenenser IPOAYKTHI
NIEKTPONHN3a, 00pa3yrouHecs
Ha 3JIEKTPOJaxX B PacTBOpax H
pacruiaBax 3JIeKTPOJIUTOB;

2)CocraBiser CXEMBI
IIPOIIECCOB AIIEKTPOITH3a
paciiiaBoB M PacTBOPOB;
3)  PaccumthiBaeT  Mmaccy,
o0beM  (Ta3a)  TIPOAYKTOB
AJIEKTPOJIH3A;

4)PackpsiBaeT obaacTu
IPUMEHEHHS JICKTPOIIH3A.

Pa3nen 3. JHepreTuka XuMHYECKUX pPeaKIuii

10

BHyTpeHHsIs SHEpTUs ¥ SHTAIBIIHS.

1.3HaTh, 9TO
U3MEHEHUE BHYTPEHHEN
SHEPTUU U JHTAJIBIINH
SIBJIIIOTCSl TEMJIOBBIMU

1)Knaccudunupyer
XUMHUYECKHE PEAKIUU 110
TermoBomy dhdexry;

2) OOBSCHSICT 3HAYUMOCTh
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s dexramu
XMMHYECKON PEAKIUU.

TerI0BOTO 3¢ dhexTa
XAMHYECKHUX PEaKIUi;

3) PaccunThiBaeT TemioBou

3¢ heKT XUMIUYECKOH peaKIlnm;
4) [Tosicusier MPOIIECCHI
paspeiBa M 00pa3OBaHUA
HOBBIX XHMHYECKUX CBsI3eil
5)Onpenensier
9KCIIEPUMEHTAIILHO U3MEHEHUE
SHTAIIBIINU PEAKIIHH;
6)IIpon3BOaUT pacueTsl Ha
OCHOBE CIIPABOYHBIX JTAHHBIX.

11

3akoH ['ecca. DuTponus. CBoOoaHAS
sHeprus ['n60ca.

Brimonaenune
MPAKTUIECKON PabOTHI
Ne3

1) OOBsicHseT PU3HUECKHi
CMBICH 3aKoHa ['ecca;

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

3)Xapakrepusyer 1)
OO0mbscHseT puznyecKuii
cMeIch 3akoHa 'ecca;

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

peaKIuii;
3)XapakTepusyer

12 CKOpOCTh XUMHUUYECKOHN PEaKIuu. 1.3nare wu onpenensats | 1)Dopmynupyer TOHSTHE
l'omorenHnas xumuyeckas peakiusi. CKOPOCTb NMPOTEKAHUSI | CKOPOCTh XUMUYECKON
['ereporenHas XuMu4ecKasi peakius. | XUMHUYECKOW peaklMK. | PEaKLUu;

2)[IpousBoaut pacyeTsl
CpeIHEN CKOPOCTH PEaKIIHiL;
3)Bbruncnsier ckopocThb Jist
TOMOTEHHBIX U F€TEPOreHHBIX
XAMHYECKHX PEaKIUM.

13 Bnusinue ycnoBuii Ha CKOPOCTh Brinosnnenue 1) [Ipumensier 3akoH
XAMHUYECKHUX PEaAKLUM. Karanus. MPAKTUYECKON PabOThl | JEHCTBYIONMIUX MAcC AJIs
Binusinue koHueHTpanuu u gasienus | Nod XUMHYECKHUX PEaKIUii;

Ha CKOPOCTh XUMUYECKUX PEAKLIUN. 2)IIpou3BOAUT pacyeThl,

BnusHne temneparypsl Ha CKOPOCTh HCITOJIb3Ysl 3aKOH

XUMUYECKOU PEaKLIUH. JEHCTBYIOIUX MacC;

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

14 XUMHUYECKOE paBHOBECHE. 1.0Onpenensate 1)PackpriBaeT MOHSTHUSA
Obpatumble peakuuu. XUMUYECKOE | XMMUYECKOE oOparumast peaxuus,
paBHOBecue. KoHCTaHTa paBHOBECHS. | paBHOBECHUE B XUMHYECKOE PABHOBECHUE;
Bnusiaue pa3nuyHbIX (GaKTOpoB Ha 00paTUMBIX 2)O0BbscHseT BIIMSTHUE
paBHoBecue. [Ipunnumn Jle-1llaTtenpe- | XAMUYECKUX PEAKIUAX. | pa3IMYHBIX  (aKTOpOB  Ha
bpayna. XuMnueckoe paBHOBECHE B CMEILEHUE paBHOBECHS,
MIPOMBIIIUICHHBIX TIPOIIeccax. 3)O0bsicuser mnpunnun Jle-

[Tarense-bpayHna;

Hlloscuser BITUSTHHE

M3MEHEHUS TEMIIepaTyphl,
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KOHIICHTpAIlM W JIABJICHHUS Ha

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

15 UccnenoBanue Bausinus pa3nuunbix | 1. Beimonnenue DKCHEPUMEHTAIBHO HCCIEAYET
(GakTOpOB Ha CKOPOCTb XUMHUYECKUX | MPAKTHUECKON pabOThl | BIUSHUE TEeMIEpPaTyphl,
peakuui. Nes. KOHIIEHTpaLUK, [aBJIICHUS Ha

CKOPOCTh XUMHUYECKUX
peaKLuii;

2) DKCIIepUMEHTAITLHO
MOJITBEPKIAET BIIUSHUC
TEeMIEPaTyphbl HA CKOPOCTh
XAMHYECKHUX PEaKIUi;

3) DKcnepuMeHTaIBHO
JTOKA3bIBACT BIIUSHUC
KOHIIEHTPALlMU Ha CKOPOCTh
XAMHYECKUX PEaKIUid;

41 Ipon3BOAUT pacUEThI 1O
npasuity Bant-I'ododa;

5) O0bsicHseT HU3NIECKUIA
CMBICJI IOHATHUS "dHEPrus

aKkTUBanuu'.
16 1.3HaTh U3BECTHBIE 1)PackpbiBaeT Teopuo

TEOPUH KUCITOT U AppeHnnyca,

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

OOmscHseT paznuuus

3JIEKTPOJINTOB u
HERJIEKTPOJINTOB.

17 HNoHnHble paBHOBECHS B paCTBOpax 1.O0BACHATH yCIOBUS 1)OnpenensieT HOHHBIC
aneKTpoanToB. MloHHOE HMOHHOI'O PAaBHOBECHS B | paBHOBECHSI B pacTBOpax
MPOU3BEJCHUE BOIbl. BomopoaHbIi pacTBopax 3JIEKTPOJIUTOB;

[10Ka3aTellb. JJIEKTPOJIUTOB. 2)/loka3pIBaeT Kaue€CTBEHHBII

COCTaB PacTBOPOB KHUCIIOT,
TUAPOKCHUIOB U COJIEH 10
3HaYeHusM pH pacTBopoB.

18 Bydepnsie pactBopsl. PaBHoBecue B | 1.3HaTh u onpenensaTh 1)O0bsicHsIeT MIOHATHE
O0ydepHbBIX pacTBOpax. Oy(depHbIe pacTBOPHI. O0ydepHbIe pacTBOPHI;
2)PazpsicHsieT KiIaccu(uKaIio
O0y(depHBIX pacTBOPOB;
3)O0BscHsIeT yca0BUs
COXpaHEHHMs paBHOBECHSI B
Oy(epHBIX pacTBOpax.

Paznen 4. Xumus BOkpyr Hac. XuMus 3eMiu
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19

AHanuTtnyeckue MCETO/JBI B
I/ICC.HGI[OBaHI/I}IX.AHa.HI/ITI/I‘-IGCKI/Ie
METOJbI B COBPEMCHHBIX

UCCIIeIOBaHMsIX. XpoMaTorpadusi.

1.XapakTepu3oBarh
AHAJTIUTUYCCKHUEC METOAbI
XUMHUH.

1)Ha3wiBaeT aHauTHUECKHE
METOJIbI B COBPEMEHHBIX
UCCIICIOBAaHHUSIX XUMUH,
2)OnuceiBaeT MPUHLIUIT
pa3aeneHust BEMIECTB METOI0M
OymakHOMXpoMoTorpaduu;
3)PackpriBaeT TEpMHUHBI
HETOJIBIKHAS, TIOJBUKHAS
Gbasbl.

20

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

1.3HaTh
3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
rajoreHoB B TPYIIIIE.

1)daer XapaKTEPUCTUKY
raJloreHaM [0 PacroI0KEHUIO
UX B IIEPUOJUYECKON CUCTEME;
2)Omnpenensiet CTerneHb
OKUCJICHUS,
3IEKTPOOTPHUIIATENEHOCTb,
OKHUCJIUTEITHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
TaJIOTCHOB;

3)XapakTepusyeT rajJoreHbl 1o
GU3HYECKUM U XUMHUYECKUM
CBOMCTBAM,;

4)O0bsCHsET 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB rajlor€HOB
B TpYIIIIC;

S)IIpoBOAUT Ka4eCTBECHHBIC
peakuuu Ha XJIOpHUa-, OpoMu/I-,
HOIUI-, WOHEI;

6)O0BsICHSIET OMOIOTUYECKYIO
poib oga B OpraHnu3Me
YeJI0BeKa, BOSHUKHOBEHUE
0ose3HeN, CBI3aHHBIX C
neduruToM Hoa.

21

N3ydeHune CBOKCTB TraJIOrT€HOB U
OMpCACIICHUC IaJIOTCHUI-UOHOB B
BOJIHOM PacTBOpE.

1. Brimonnenue
MPAKTUIECKON PabOTHI
Nob6.

1) [IpoBoaut padoty mo
IKCIIEPUMEHTATILHOMY
pacro3HaBaHUIO TaJlOTEHU] -
HOHOB;

2) OOBSACHSET UCTIOIB30BAHKE
XJIopa Juist 00e33apakuBaHUS
BOJIbI M OLICHUBAET
MPEUMYIIECTBA U HEAOCTATKH
JAHHOTO TPOLIecca;

3) Omnpenenser
(U3HOTOTHYECKYIO POJIb
rajOreHOB U UX COEAUHEHHUI.

22

OnemenTsl 2 (ITA) rpymmeb.

®u3nyecKue CBOMCTBA HIEMEHTOB 2
(IT) rpynmer. XuMHYECKUE CBOMCTBA

snemenToB 2 (1)
rpynnslIIpuponnbie kapOOHATHI.

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

1)O0BsCHSET 3aKOHOMEPHOCTH
U3MEHEHUS (PU3NIECKUX
cBocTB aemeHToB 2 (ITA)
TPYIIIBL;

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

3) PackpsiBaeT npUMEHEHNE
BaXXHEHUIIINX COCTUHEHUN
I1€JI0YHO-3eMEIIbHBIX
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METAaJIJIOB;
4)O0bsacHseT OMOJIOTHUECKYIO
POJIb COEIMHEHUM KallbLUs U
MarHus;

5)CocraBnsieT ypaBHEHUS
peakIuii, XapaKTepu3yIolue
OCHOBHBIE CBOMCTBA KaJbIIHs,
MAartus U UX BaXHEHUIIINX
COCTUHEHUN.

23 Pewienne skciepuMeHTAIBHBIX 1.BeinosineHue 1)IIpoBOAUT 3KCTIEPUMEHT 110
3ajad. MPAKTUYECKON pabOThl | KaueCTBEHHOMY OIpEAEIECHUIO

Ne7. KaTroHoB MeTtasuioB 2 (I1)
TPy
2) OOBsCHSET
3aKOHOMEPHOCTH U3MEHEHHUSI
XAMHYECKHX CBOMCTB
anemeHToB 2 (II) rpymmesr;
3)Uccnenyer kauecTBEHHbBIE
peaKkury Ha MOHBI KaJIbIUs
(oKpamMBaHue IIAMEHH);
4) Pacnio3naér nonsr Cu+,
Zn2+.

25 OnemeHThl 14 (IVA) 1.3Hath 1)OnmceiBaeT Gpuznueckue u
rpynmsl.l3MeHenue cBouCTB 3aKOHOMEPHOCTH XUMUYECKHUE CBOKCTBA
anemeHToB 14(IVA) rpynmsi. W3MEHEHUS yIiiepoja, KpeMHUS U UX
XHUMHYECKHE CBOMCTBA JIEMEHTOB (bu3HUYECKUX U COCIIMHECHU;

14 (IVA) rpynmbl ¥ uX COSIUHEHUN. | XUMHUUYECKHX CBOWCTB 2) OOBSACHSAET Ka4eCTBCHHBIC
anemeHToB 14 (IVA) peakiu Ha KapOoHaT-,
TPYIIIbL. CUJIMKAT- UOHBI;
3)OnpenensieT cTeneHb
OKMCJICHUS COSTUHEHUH.

25 DopMBI HAXOKIAEHUS B IPUPOJIE U 1. 3HaTh GpopMbI 1)OnuceiBaeT HaxOXACHHUE
CIOCOOBI OTYyYEHUS TIPOCTHIX HAXO0XJCHUS B IIPUPOJIE | FIIEMEHTOB B IIPUPO/IE,
BeniecTB. @OpMbl HaXOKIACHUS B Y CIIOCOOBI MOJYYCHHS] | PAacCPOCTPAHEHUH U
IPUPOJIE U CIIOCOOBI MOTYUECHHUS MIPOCTHIX BEIIECTB MPUMEHEHUU POCTHIX
MPOCTHIX BEIIECTB. anemeHToB 14 (IVA) BeliecTB 1eMeHToB 14 (IVA)

TpyMIIbI TPYMIIbL;
2)OcyuiecTBasieT
FeHETUYECKYIO CBS3b Uepe3
HaIKMCaHUE XUMUYECKHUX
YpaBHEHUU.
26 CrtpoeHue u CBONCTBAa MOJIEKYJIbI 1.3Hath cTpoeHue u 1) [losicusieT HUBKYIO

a3oTta u aMmMuaka. OcoOeHHOCTH
CTPOECHHS ¥ CBOMCTBA MOJIEKYJIBI
a3oTa.

AMMHMaK ¥ COJIM aMMOHUS.

CBOMCTBA MOJIEKYJIbI
a30Ta U aMMHaKa.

XUMHYECKYIO0 aKTUBHOCTh
a30Ta Ha OCHOBE CTPOCHHUS
MOJICKYJIbI;

2)CocraBisieT ypaBHEHHUS
pEaKIHii, XapaKTEPU3YIOITUX
MOJYYCHUE U XUMHUYCCKHEC
CBOICTBA ra3000pa3HOTO
aMMHaKa U ero BOJHOTO
pacTBopa;

3) OnuceiBaeT crocoObl
POMBITIIICHHOTO
IPOM3BOJICTBA AMMHUAKa U
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A30THOM KUCJIOTHI U OTPACIIU
IMPUMCHCHUA.

27

[TpoMBbIIIECHHOE TPOU3BOACTBO
a30THBIX YAOOPEHHIA.
[TpoMBbIIIEHHOE TPOU3BOACTBO
A30THBIX YIOOpEHHIA.

1.PackpbIThTEXHOJIOTH
0 MMPOMBIINIJICHHOT'O
MIPOM3BOJICTBA a30THBIX
ynoOpeHuit.

1) OnuceiBaeT BIUSHHC
a30THBIX yA0OpeHHii Ha
pacTeHus;

2) OnuceIBaeT NPOMBIIIIEHHOE
IPOM3BOJICTBO @30THBIX
ynoOpeHuil.

28

KoHTakTHBIH c11oco0 moaydeHus
cepHoil kucinoTbl. KoHTaKTHBIN
CHoco0 MOy4YeHUs CEPHON KUCIIOTHI.

1.PackpbITh
KOHTAaKTHBIN cI10cO0
MOJTYYEHUS] CEPHOM
KHCJIOTHI.

1) OGoCcHOBBIBAET 3HAYCHUE
CEpPHOM KUCIOTBI IS
MPOMBIIIIEHHOCTH;
2)OO0BSCHICT KOHTAKTHBII
MPOLIECC MPOMBIIIIEHHOTO
IIPOU3BOJICTBA CEPHOU
KHUCIIOTBI;

3) CpaBHUBaET CBOMCTBA
pa30aBICHHON U
KOHLICHTPUPOBAHHOM CEpHOM
KHCJTIOT.

29

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

Brimonnenue
MPAKTHUYECKOU pabOoThI
Ne§

1)AnanusupyeT Bo3nelcTBHE
OKCHJIOB a30Ta Ha aTMocdepy,
HUTPATOB Ha MMOYBY U BOJIHBIC
pecypchl;

2)O0BsICHSET POib AUOKCHIA
cepsl Ha (hopMUPOBAHHUE
KHUCJIOTHBIX JOXKJIEH U UX
BO3JECHCTBUE HA OKPYKAIOIIYIO
cpeny;
3) OnuceiBaeT 0O6pa3oBaHUE
JTUOKCHJIa CEPHI IPU TOPCHHUH
CepoCcoepIKaIIero
MCKOMaeMOT'0 TOTLITUBA;
4)PackpbIBaeT BpemHOE
BO3/ICHICTBHE HAa OKPYKAIOIIYIO
Cpely OKCHJIOB a30Ta,
HUTPATOB U IMOKCUA CEPBI;
S)Ipemmaraer myT penieHus
npo0JIeMbl YMEHBIIICHHUS
BO3JICUCTBUS COETUHEHNN
azora u gocdopa Ha
OKPYKAIOIIYIO CpeJy.

30

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

1.3HaTh CriocoO0bl
MOJyYCHHSI METAJLIOB U
CIIJIaBOB.

1) Ha3piBaeT MmecTOpOXI€HHS
MeaH, IUHKA, jKelle3a, XpoMa U
nx coenuHeHuiB Ka3axcrane;
2) OOBACHSIET CBOMCTBA U
NPUMEHEHHUE ME/IH, [TUHKA,
XpOMa U UX BAKHEHIINX
COCIMHECHUH;

3)OnuchIiBaeT MPUMEHEHHE
QTIOMHUHUS U €T0 CIUIABOB;
4)OOBACHIET KOPPO3HIO,
MPUYMHBI €€ BOSHUKHOBEHUS U
HETraTHBHOE BIMSIHUE HA CPOK
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JKCIITyaTalluu METAJUTMUECKUX
KOHCTPYKLUU;

5) HaspiBaeT coctaB
Ba)XHEHIIINX CIJIaBOB,
MPUMEHSIEMbIX B HayKe,
TEXHHKE U B OBITY: UyTYH,
CTaJb, JaTyHb, OpOH3a,
MEJBbXUOP, AI0Pab;
6)OnuchIBaeT CriocoObl
MOJTyYeHHUsl YyTyHa U CTaIH U
WX CBOICTBA.

31 [Ipon3BOACTBO YyryHa U CTAJIH. 1.YcBOUTH OCHOBBI 1)Ha3piBaeT Xxumuueckue u
[TpousBoacTBO uyyryHa. TeXHONOTHsI | TEXHOJOTUU U TEXHOJIOTHYECKHE MPOLIECCHI,
npouecca. [IponsBoncTso cranu. MIPOU3BOJICTBA MPOUCXOISIINE TIPH
CniocoObl MoTy4eHus CTaH. MOJIy4EHUs YyT'yHa U MOJIyYEHUH YyT'YHa;

CTaJIH. 2)XapakTepu3yeT HCXOJIHBIE
MaTepuaibl A MOTydeHus
CTallu;
3)O0BsicHIET 0COOCHHOCTH
nepepabOTKU YyTyHa B CTallb.

32 OO0m1as XxapakTepUCTHKA 1.XapakTepu3oBarh 1)PackpsiBaeT MoHATHE U
MEPEXOIHBIX METAJIIOB. MEePEXO/IHBIC METAJIBI. | CBOMCTBA MEPEXOTHBIX
buonoruueckas posb nepexoHbIxX METaJIJIOB.

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

33 KomMiiekcHble coe TMHEHMS. 1. 3naTh kKoMIuIeKCHBIE | 1)OOBICHSIET MOHATHE
BHyTpeHHSsI KOOpIUHAIMOHHAS COCTUHEHUSI. BHYTPEHHSISI KOOPIUHAIIMOHHAS
chepa. BHemHss KoopAMHAITMOHHAS chepa, BHEITHSA
cdepa. KOOpJMHAIIMOHHAs cdepa;

2)Pa3bscHsSIET TEPMUHBI
KOMILJIEKCO0Opa3oBaTeb,
JUTaHJa, KOOPINHAIIMOHHOE
YHCIIO.

34 HayuHble TpuHLIMITB XUMUYECKOTO 1.3HaTh OCHOBHBIE 1)ITepeuuncnsier OCHOBHBIC

MIPOU3BOJICTBA. HAyYHBIC TTPUHIIHITBI MPUHIIAITE] XUMAYECKOTO

XUMHYECKOT0 IIPOU3BO/ICTBA;

IIPOU3BOJICTBA. 2)OnpenensieT MaTepuabl,
MOJIBEPralOIINECss BTOPUYHOU
nepepaboTke;
3)Pa3bsicHseT 3HaUCHHE
HENPEPHIBHOCTU XUMUYECKOTO
IIPOU3BOJICTBA.

35 [IpoGnembl OXpaHbI OKpYKaroIIeH 1.3HaTh MpOOIEMBI )IIporuo3zupyer

Cpe.bl IIPH MPOU3BOICTBE METAIIIOB.

Jerpananus 3emens. 3arpa3sHUTENN
BO3yXa. [I[pOMBINIIEHHBIE CTOKH.

OXPaHbl OKPYKAIOIICH
Cpelnbl IIpH
MIPOU3BOJICTBE
METaJUIOB.

9KOJIOTUYECKHE TPOOIIEMBI B
Pa3IUYHBIX OTPACIAX
XUMHUYECKON
IPOMBIIITIEHHOCTH
Kazaxcrana;

2) PackppIBaeT 9KOJIOIMUECKHE
IpoOJIEMbl XUMHUECKUX
npousBojcTB KazaxcraHa,

3) OueHuBaeT BO3/ICHCTBHE
OTXO0JI0B XUMHUYECKOTO U
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METaJTypruuecKoro
IIPOM3BOJICTB HAa OKPY’KAIOIIYIO
cpeny;

4)IIpennaraer myTu pelLICHUs
poOJIEMBI JIeTpalalliu
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 o0bscuHsieT]12
3arpsizHeHue arMocdepsl, «3eIeHON XUMUM. NpUHIUIOB "3eneHoi xumMun'";
ruapocdepsl, TUTOCHEPHI. 2)IlepeuncisieT UCTOUYHUKH
Pa3pyenne 030HOBOTO C10s1 3eMIIH. 3arpsA3HEeHus: aTMOC(ephl,
['moGabHOE TTOTEIUICHHE. ruapocdepsl u TUTOChHEpPHI;

3)Ipennaraer myTu penieHUs
IJ100aTBHBIX YKOJIOTUYECKUX
npobiuewm;

4) O0OBsAcHsIET TpobdIEeMy
"mapHUKOBOTO P dexTa” u
pa3pyueHusi 030HOBOTO CIIOSL.

Yriepoa M ero coeJUHeHus

37 BBeneHne B opraHn4eckyro XumMuto. | 1.3HaTh OCHOBBI 1) Otnuvaer opraHnuecKue

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

OPraHN4eCKOM XUMHUH
Kak ITPOU3BOJHBIC
YIJIEpOJa U €ro
COCTMHEHU.

BEIIIECTBA OT HEOPTaHUYECKHUX;
2) OnuchIBaeT THOPHUIU3AIUIO
yriiepojia B yIriaeBOA0POAAX;

3) OOBsicHsAET OCOOCHHOCTH
CTPOCHUS aToMa yriepoja u
CIOCOOHOCTH 00pPa30BHIBATH -
C-C cBs3y;

4)Ha3zbIiBaeT OCHOBHBIC
1oJ10’keHus Teopuu A.M.
bytneposa;

5)Paznuuaer sMnupruyecKyto,
MOJIEKYJISIPHYIO, CTPYKTYPHYIO
U TIPOCTPAHCTBEHHYIO
(GhOpMYIIBI YTIIEBOOPOIOB;
6)Ha3zpIBaeT BUIbI H30MEPUH.

2.3HaTh COCTaB U
CTPYKTYpPY
OpraHUYECKUX
BCIIECTB.

1)CocrasisieT 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 coeTMHEHUH 1
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Ha3bIBAET UX 110 HOMEHKJIAType
HIOTITAK (IUPAC-
MEKTYHApOAHBIN COI03
TEOPETUYECKON U IPUKIIATHON

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

2) PackpriBaeT 3HaUCHUE
OPraHUYEeCKUX COCIUHEHUN B
JKU3HU YETIOBEKA;

3) PackpbiBaeT Bkian
KAa3aXCTaHCKUX YYEHBIX B
pa3BUTHE OPraHUYECKOU

XUMUH.

39 [IpenenbHbie YyTIeBOAOPOADIL. 1.3Hatb npeaenbHbIE 1)HazpiBaeT mpoyKThl
Aunkanbl. ['oMosorudeckuii psi. YIJIEBOAOPO/IBI. CTOpaHMS aJIKAaHOB U
Homenknarypa u uzomepus, OIICHUBAET UX BIUSHUE HA
CBOICTBa ajkaHoB. [[ukioankaHBI. OKPYKaIOIIYIO Cpeny;

2)OnpenensieT MOJIEKYISIPHYIO
dbopmysTy BemecTBa 1o
JTAHHBIM TIPOJYKTAaM CTOPaHMUS;
3)Haxoaut npocreiimme u
MOJIEKYJISIpHBIE (DOPMYITBI
OpPraHMYECKUX BEIIECTB IO
MacCCOBBIM JIOJISIM JIEMEHTOB U
OTHOCHUTEIIbHOM IJIOTHOCTH UX
MapoB;

4)XapakTepusyeT
TOMOJIOTUYECKUU P,
CTpOEHHE, XUMHUECKHUE U
¢du3nueckue CBOMCTBA
UKJIOAJIKaHOB;

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

40 HenpenenbHbie yrieBOgOpOIbI. 1.3naTh 1)CocrapsieT
AJIKEeHBI, COCTaB, CTPYKTYpa, HEIPECIIbHBICYTIIEBO] | TOMOJIOTHYECKUH Psifl
TOMOJIOTH U u3oMepbl. Dusznueckue | opoibl HenpeaeIbHbIX
U XUMUYECKHE CBOMCTBA aJIKEHOB. YIJIEBOIOPOOB;

2)OO0BACHSIET CTPOCHHUE,
du3nveckre 1 XUMHUECKUE
CBOICTBA HEMPEIETbHBIX
YIJIEBOIOPOOB;
3)PackpriBaeT crocoObl ux
MOJTyYCHUS;

4)OnuchIBaeT Ka4E€CTBEHHBIC
peaKIy Ha AJTKCHBI
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(HEeHACHIIIIEHHOCTH );
5)CocTaBisieT CTpYKTYpHbIE
(bOpMYJIBI aJTKEHOB.

41

Peakuusa nonumepusanuu.
[IpousBoacTBO
nojaudTUIeHa. PeakmonHas

CIOocOOHOCTH alkeHoB. [IpuMeHeHwe.

1.XapakTepu3oBarb
peakuu
MOJTUMEPHU3AINH U
MIPOMU3BOICTBO
MOJTUATUIICHA.

1) CocraBinser peakuuun
MoJIMMEepHU3aH (MTOJIMITHIIEH,
MOJIUTIPOTTHIICH,
MTOJTMBUHUJIXJIOPHT);

2) Paznuuaer noHsATUs

"MoHOMep", ""ayieMeHTapHOe
3BEHO",

"omuromep", "monumep",
"cTenenp nonuMepusanun';
3)CocraBisieT ypaBHEHHE
peaKIy MOJTUMEpU3aIH U
MOJIMKOHACHCALIUN;
4)Ha3piBaeT oOmactu
MPUMEHEHHUS MOJINITUIIEHA U
JIPYTUX TOJUMEPOB.

42

CocTtaBieHue MOJIeJIed MOJIEKYIT

OpTraHU4YCCKUX BCIICCTB.

1.BrimosaHenue
MPAKTUIECKON PabOTHI
Ne9.

1)Cobupaet MoaeI MOJIEKYJT
OpPTaHMYECKUX BEIIECTB;
2)OO0BACHSIET CTPYKTYPY
MOJICKYJIBI 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
pEaKIUK HAa HEHACHIIEHHOCTh
CBSI3W,

2)O0BsACHSET TEPMUH
"HEeHACHIICHHOCTL' U BIUSHUE
HEHACHIIICHHOCTH Ha CBOMCTBA
COCIUHCHMS,
3)OKcrepuMEHTAIbHO
JIOKa3bIBa€T HEHACKIIIICHHOCTD
CBsI3EH B aJIKCHAX.

44

Ankanuensl. Kayuyk u

pe3nHaANKuHbL. AnieTuiaeH. Bkiasg
Ka3aKCTAHCKUX YYEHBIX B Pa3BUTHE

OPraHNYeCKON XUMHH.

1. YcBouThs 3HAHUA IO
aJIKaueHaM U
AJIKUHAM.

1)O0BsicHSIET CTpOCHUE,
CBOMCTBA aJIKaJIUEHOB U
AJIKWHOB;

2)O0BsCHSET CBOMCTBA
QIKAIMCHOB U AJIKKHOB Ha
OCHOBE MIX CTPOCHHS;

3) Cobupaer
IapOCTEPIKHEBBIE MOJIEITH
MPOJYKTOB PEAKITUU
MOJIMMEPU3AITUN JUCHOB
(u30mpen);

4)CocraBisieT
TOMOJIOTUYECKUH Pl
QIKAIMCHOB U aJIKUHOB.
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45

CoenuHeHUs: apOMaTHIECKOTO psijia.

CrpoeHne MoJIeKysIbl O€H301a U €ro
roMOJIOroB. XUMHUYECKHE CBOMCTBA
O€eH30J1a U €70 TOMOJIOIOB

1. Xapakrepu3oBarb
COCAUHCHUA
apoMaTHYECKOTro psja.

1) OOBsICHAET CTPYKTYPY
MOJIEKYJIbl O€H30J1a C MTO3UIIH
JEJIOKaIN3alliu 3JIEKTPOHOB;
2) OnuchIBaeT CBOKCTBA,
XapakTepHbIC JIJIs1 OCH301a U
€ro rOMOJIOTOB;

3) CocraBnser peakiuu
NOJy4YeHus: OEH30I1a U €ro
TOMOJIOTOB;

4) O0BsACHSIET TPUMEHEHUE
OceH301a B OPraHMIeCKOM
CHHTE3E.

46

['eTeporukIMuecKre COeTUHEHHUS.

1. Xapakrepu3oBarhb
reTePOLUKINYECKIE
COETUHEHUSI.

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

3)PackpsiBaeT 001acTh
MMPUMCHCHUA
TeTePOLMKINYECKUX
COEMHECHUM.

CTPYKTYPY

47

Hcrounnku yraesoaopoaoB. Hedts.

[TepepaboTka He(TEMPOIYKTOB.

1.3HaTh HCTOUHUKU
YIJIEBOJIOPOIOB.

1) PackppiBaeT ucmoab30BaHNE
YTIIEPOJCOCPIKALTIX
COCIMHEHUN B KaUeCTBE
TOTLIINBA;

2)OmnpenensieT mo Kaprte
MECTOPOXKICHUS YIIIsd, HEPTH U
IPUPOJIHOTO rasa B
Kazaxcrane.

48

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

1.XapakTepu3oBarh
IIPUPOJIHBII ras,
MONyTHBIC HEPTIHBIC
ra3bl Kak HCTOYHUKU
TEIJIOBOM HEPTUH.

1)OOBsICHSIET TPOUCXOXKICHUE
MOMYTHBIX ~ HEPTIHBIX u
MPUPOJIHOTO Tra30B;
2)HasbiBaer COCTaB u
pUMEHEHNE MOMYTHBIX
He(TAHBIX U TIPUPOTHOTO
ra3os;

3)CocraBisieT ypaBHEHHUS
XUMHYECKUX PEaAKIUM.

49

VYronbs. KokcoBanmne kaMeHHOTO
YTJIA.

1.3HaTh
MIPOUCXOXKIICHHE
KaMEHHOTO YyTJI U
MPOIIeCC KOKCOBAHHUS.

1)HazpiBaet obmactu
MPUMEHEHUS
YTIIEPOCOePIKALITIX
COCTMHEHNN

B KaUECTBE TOIUINBA;
2)O0BACHSIET MPOIECC
KOKCOBaHUSI KAMEHHOTO YTJIs;
3) Ompenensier 1o KapTe
MECTOPOKICHUS YIIIsd, HEPTH U
MPUPOIHOTO Ta3a B
Kazaxcrane.
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50

I"anorenoankansl. [lonydyenue
rajioreHOaJIKaHOB.

1.YcBouTh MeXaHu3M
peaKiuil MoJy4eHUs
rajloreHOaJIKaHOB.

1)O0BscHseT BaKHOCTh
rajoreHOaIKaHOB JUISt
OpPTraHUYECKOTO CHHTE3a;

2)Ilepeuuncnsier METOIbI

MOJTyYEeHHUS TaJIOr€HOAKaHOB;
3)O0BsACHSET BIUSTHUE
rajJoreHOaJIKaHoOB Ha

OKPYKAIOIIYIO CpPEy.

51 Peakiuu nykineodmibHOTO 1.3HaTh peakmuu 1)O0BscHsIeT 3HAYCHHE
3aMENIeHUs] U SJIUMUHUPOBAHUS HYKJIEO(UIHLHOTO HYKJICOUIHHOTO  3aMEeIIeHUs
raJloreHoalIkaHoB. MexaHu3M 3aMeLIeHUS U raJIoreHOAIKaHOB;
peakuuii HyKJI1eo(pUIHHOTO SIUMUHUPOBAHUS 2)/[aet onpeneneHue peakuuu
3amenieHus. Peakimn raJloreHOaKaHoB. 3IMMHHUPOBAHHUSL.
JIMMUHUPOBAHUS (OTILIETICHNUS).

MexaHn3M peakiuu.

52 Kucnopoaconepxaiue 1.3naTh 1)I1epeuncisier ciocoOb!
opranuueckue coequHeHusi. CoupThl | KUCIOPOACOAepkKallue | MOITY4eHUs U 00JacTH
0JIHOATOMHBIE, MHOTOATOMHBIE. OpraHUYEeCcKUe MPUMEHEHUSI CTIUPTOB;
Knaccudukanms 1 xumMuueckue COCMHEHHS, 2)PackpbIBaeT TOKCUYHBIC
CBOMCTBA CIIUPTOB. [IpOMBILIITIEHHOE | OAHOATOMHBIE U JIEUCTBUS CIIUPTOB Ha
IIPOU3BOJICTBO STHJIOBOTO CIIUPTA. MHOT0aTOMHBIE OpraHH3M YeJIOBEKa;

CIIUPTBHL. 3)CocraBisieT CTpYKTYpHbIE
(dbopMyIIbl CIUPTOB U HA3bIBAET
ux 1o HoMeHkuarype MIOITAK
(IUPAC-mexmyHapoIHbIiI
COI03 TEOPETUYECKOUN U
MIPUKJIATHON XUMHH );
4)Knaccudunupyer u
COCTaBIISIET (POPMYJIBI
HU30MEPOB: CTPYKTYPHBIX,
(GYHKIIMOHAJIBHBIX TPYII U
MEXKJIACCOBBIX.

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

CIIUPTOB;

2)IIpoBOAUT KaYECTBEHHBIE

peakuuy Ha OJJHOATOMHbBIE U

MHOT'OaTOMHBIE CIIHUPTHI;

3) OOBsCHAECT XUMHUYECKHE

CBOMCTBA CIIUPTOB HA OCHOBE

B3aMMHOT'O BJIMSTHUS aTOMOB.
54 ®enounbl. CTpoeHUE U CBOMCTBA 1.31aTh eHonsl, ux 1)HazpiBaeT ciocoObt

¢dbeHooB.

CTPOECHUE U CBOMCTBA.

noyrydeHus: (eHOJIOB;
2)CocraBisieT ypaBHEHHUSI
peaKkuuit,
XapakTepU3UpYyIOIIne
XUMUYECKHUE CBOKCTBA
¢deHonos;

3)HaswiBaeT obnacTu
npUMEHEeHHUs (EHOJIOB.
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55

KapOonunbHbIE COeTMHEHUS.
Anbaerubl U KeToHbl.CTpOeHHE U
HOMEHKJIaTypa KapOOHUIBHBIX
coenuHeHun. [lomydenue u cBolicTBa
aJIbIETUI0B 1 KETOHOB.

1.3HaTh anpaeruasl U
KETOHLI.

1) CocTaBnsieT CTpyKTypHBIS
(bopMyITBI aNbIETUIOB U
KETOHOB;

HassiBaeT anpueruans! u
KETOHBI

no HomeHknarype MIOITAK
(IUPAC-mexmyHapoHbII
COI03 TEOPETUYECKOUN U
MIPUKJIATHON XUMHUH );
2)CocTaBisieT ypaBHEHHUS
peaKIUi MOJTyYeHUS
QIBJICTU/IOB U KETOHOB;
3)Ha3siBaeT mpoIyKThI
OKHUCJICHUS U BOCCTAHOBJICHHUS
aJIbJIETH/IOB U KETOHOB.

56

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

1.31aTtp KapOOHOBBIC
KHCJIOTHI.

1) CocraBinsieT CTpyKTypHbIE
dbopmysbl KapOOHOBBIX
KHCJIOT U Ha3bIBAET UX 110
MEXKTYHapOAHOMI
HOMEHKJIAType;
2)O0BscHsIET pu3nIecKue
CBOWCTBA M CIIOCOOBI
MOJTY4eHUST KapOOHOBBIX
KHCJIOT;

3)3anuckIBacT ypaBHCHHS
peakuui, XapakTepU3yOIUX
XUMUYECKHUE CBOKCTBA
KapOOHOBBIX KUCIIOT;
4)Ha3zpiBaet obsactu
npUMeHEeHHs KapOOHOBBIX
KHCJIOT.

57

HonyquHe 1 U3YYCHUC XUMHUYCCKUX
CBOWCTB YKCYCHOW KUCIIOTHI.

1.BrimorHeHune
MPaKTHUYECKOU pabOoThI
Nel2.

1)CocraBnsier ypaBHEHUS
peaKkuuy NoJy4YeHUs] YKCYCHOM
KHUCIIOTEHI;

2)IIpoBoANT Ka4eCTBEHHBIE
pEaKUHUH PEAKIUN XUMUYECKHUX
CBOMCTB YKCYCHOW KHCIIOTHI;
3)/lenaeT BBIBOABI IO paboTe.

58

Crnoxnbie 3pupbl 1 MbuIa. JKupol.

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

1)CocTtaBisieT CTpYKTypHBIC
dbopMyIbl 3(UPOB U HAZHIBAET
UX 10 MEXIYHAPOIHOMU
HOMEHKJIAType;
2)CocTaBisieT ypaBHCHHS
peaKuuii MoIydeHUs IPOCTHIX
U CJIIOKHBIX 3(pHUpOB;
3)OmnuckIBaeT cocTaB u
CTPOCHUE JKUPOB;

4) O6wscHseT QyHKIUN
KHPOB,

5)IIpoBoAUT KaUECTBEHHYIO
PEaKINIo Ha KHUPBL;
6)HazbIBaeT npoayKThI
THJIPOJTA3a U OMBLICHHS
KUPOB.
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59 MpbUIa ¥ CHHTETUYECKHE MOIOIIHE 1.YcBouth MBLIA U 1) OnuceiBaeT criocoObl
cpenctBa. CocTaB, CBOMCTBA MbUJIAa U | CHHTETHYECKHUE MOJTyYeHHUsT MbLJa,
CUHTETHUYECKHUX MOIOIIUX CPEJICTB MOIOIIIHE CPE/ICTBA. CUHTETHYECKHUX MOIOIIUX
(CMC). ITpon3BoACTBO MbLIA U CPENCTB;

CHHTETUYECKHX MOIOIIUX CPEICTB 2)O0BACHSIET CBOMCTBA
(CMO). MOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB;
3)PackpriBaeT HEOOXOIUMOCTh
3alIUTHl TPUPOIBI OT
3arpsi3HEHUS] CHHTETUYECKUMU
MOIOLIMMU CPEICTBAMHU.

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

Peakuus nonumepuszanuu. 2) Paznuuaet BuAbI
[Tpon3BOACTBO MONUITUIICHA. MOJIMMEPOB, IPOU3BOJANMBIE B
Kazaxcrane;
3)HaswiBaeT cBoiCTBaA 1
00J1aCTH IPUMEHEHUS
HEKOTOPBIX MOJIUMEPOB U
nJ1acTMacc;
4) CocTaBisieT cXeMy
TE€HETUYECKOM CBSI3M OCHOBHBIX
KJIACCOB
OPraHUYEeCKUX COCIUHEHU;
5)PaccunThIBaeT BBIXOT
MPOIYKTA, KOJTHMUECTBO (00BEM,
Maccy)
MPOJIYKTa PEaKlUH 10
KOJIMYECTBY pearcHTa (00bemy,
Mmacce).

61 Peaknuy moJMKOHOCHCAIIH. 1.YcBouth peakuuu 1)Onpenensier peaKIuo
[Monmuamu et 1 monuAGUPEL. Peakium | moauKoHIeHCAIIH, MOJIMKOHICHCAIINH;
MOJUKOHIEHCAIIMA. XUMUYECKUE MOJTy4YEeHUS 2)3amnucheIBaeT peakuuu
BolokHa.  [Ipumenenue MOJIMAMUJIOB U MOJly4eHUsT TOJNUAMUIOB U

O (PUPOB. oA GHUPOB;
3)PackpriBaer
KJIaCCU(UKALIMIO BaKHEHIIINX
BUJIOB BOJIOKOH.

62 [Ipumenenue 1 BO3IeCTBIE 1.0uenuBars 1)HazsiBaer oOactu
MJIACTUKOB Ha OKPYXKAIOWIYIO CPENy. | MPUMEHEHHUE U MPUMEHEHHUS TJIACTUKOB;
[1Ipou3BOACTBO MOIUMEPOB B BO3/EHCTBUE 2)XapakTepu3yet
Kazaxcrane. [Ipumenenue. IUIACTUKOB Ha BO3JCHCTBUE IUIACTUKOB Ha
BoszneiicTBue miacTuKoB Ha OKPY’KAIOIIYIO CPELy. OKPYKAIOIIYIO CPELY;
OKPYKaIOILYIO Cpeny. 3)PackpbiBaeT MPOU3BOJCTBO

noauMepoB B Kazaxcrane.

63 PacniozHaBanue miactMacc u 1.BeinosineHne 1)OKcnepUMEHTaIbHO

BOJIOKOH.

MPaKTUYECKOU pabOoThI
Nel3.

JIOKa3bIBAET OTHOCUTEIIHHYIO
HHCPTHOCTH IUIACTUKOB I10
OTHOIIEHHUIO K XUMHUYECKUM
peareHTawm;

2)HasbiBaer obnactu
MMPUMCHCHU A MJIACTMACC U
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BOJIOKOH;
3)OrenuBaeT 3HAYUMOCTD
MIPOJIYKTOB X TIEPEPaOOTKHU.

64 Pa3paboTka HOBBIX BEIIECTB U 1.3HaTh cIOCOOBI 1)Pa3bsicuser CHIOCOOBI
marepuaiioB. Pa3paboTka u cozmanue | pa3pabOTKH HOBBIX MIOJTyYCHHUST HOBBIX MaTE€pHajIoB
HOBBIX MaTepuasioB. Pa3paboTtka u BEIIECTB U MAaTEPHAJIOB. | C HCIOJIb30BaHUEM
CHHTE3 JICKApCTBEHHBIX TPenapaToB. COBPEMEHHBIX METOJIOB;

2)OO0BSCHICT 3HAYCHUE HOBBIX
TIOJIIMEPOB;

3)CocraBnsieT  CTPYKTypHBIE
(GhOpMYyJIBI BEIIECTB;
HIlosicusier MPAKTUYECKOE
3HAYCHUE HOBBIX MaTEPUAJIOB;
5)PackpbiBaet crioco0
pa3pabOTKU U CUHTE3
JICKapPCTBEHHBIX MPEMapaToB.

65 HanoTtexHomorus. 1.3Hath 0 1)O0BsacHsIeT buzndecKuit
CriocoObI MoTy4eHus, CTPYKTypa HAHOTEXHOJIOTUHU KaK CMBICTT MOHSATHI
HAHOYTJIEPOAHBIX YacTull. CIIocOObl | COBPEMEHHOM OTpaciii | «HaHOYACTHIIAY,

MOJTyYeHUs HAHOMAaTEPHUAJIOB. HayKu CHAHOXUMHUSI»;

Pa3paboTka HOBBIX MOJUMEPOB.
[IpakTrdeckoe 3HAUEHUE HOBBIX
MaTepHaoB.

2)Ha3biBaeT METOABI CHHTE3A,
HUCCIENOBAaHUSI U obnacTu
MPUMCHECHHS HAHOYACTHII.

Pa3nena 5. Xumud u ;kn3Hb. buoxumus

66 VYrneonpl. Knaccudukarus 1.YcBouTh Kiacc 1)Paznuaaer hopMyIBI
yriaeBooB. CTpOeHHUE YIiIeBOIOB. YTJIEBOJIOB. MOJIEKYJ TIIOKO3bI, (PPYKTO3bI,
CBoiicTBa M MPUMEHEHHUE YTIIEBOJIOB. pu6o3HI, JI€30KCUPUO03HI,

caxapo3bl, Kpaxmana u
LEJUTIONO3BL;

2)Cocrasisier yYpaBHEHUs
peaxkuuit CIIUPTOBOTO,
MOJIOYHOKHCJIOTO  OpOXKEHUS
TTIOKO3BI;

3)Ha3zbiBaeT IIPOJTYKTHI
TUAPOIIN3a caxaposbl,
KpaxMajia W LEJJII0JIO3bI;
4)CpaBHUBACT  CTpOCHUE |
CBOMCTBa KpaxMaia u
EJUTIOJIO3BL.

67 XUMHYECKHE CBOWCTBA INIIOKO3bI Kak | 1.BeimonHenue 1)OxcnepuMeHTaIbHO
anbaerunocnupra. Kayecrsennas MPaKTUYECKON pabOThl | OMpEaeseT HaIuIue
peaKkius Ha Kpaxmall. Nel4. (GYHKIMOHATBHBIX TPYIII B

TJII0KO03€;
2) IIpoBOOUT KayeCTBEHHYIO
peakuuIo Ha Kpaxmall.

68 AMMHBL. Knaccudukanus u | 1.YcBouth 3HaHUS 00 l)PackpriBaeT
HOMEHKJIAaTypa aMHUHOB. | aMHUHaXx. KJIacCU(UKALIUIO U

dusznyuecknue, XUMHUUECKHE CBOMCTBA
aMHUHOB.

HOMEHKJIATypy aMUHOB;
2)CpaBHUBAET CTPYKTYPHI U
OCHOBHEIE CBOMCTBA aMMHaKa,
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aMHMHOB ¥ aHWJIMHA;
3)O0mscHseT puznyeckue
CBOMCTBa aMUHOB ¥ aHWJIHA;
4)CocraBisieT ypaBHEHU
peakuuii mosy4eHusl aMHHOB U
AQHMJIMHA.

69

AmuHokuciotsl. CoctaB, CTPOCHHE,
Oumosoruveckas poiib aMHUHOKHCIIOT.
duznveckue u XUMHUYECKHAE
CBOMCTBA aMHUHOKHCIIOT.

1.3HaTh
AMUHOKHCJIOTBI, KakK
BaKHEHIIIEM KJ1acce
COCIUHCHHUM.

I)Ilepeuuncnsier TpuBHAIbHBIC
U CHCTEMAaTUYEeCKUE Ha3BaHUS
AMUHOKUCIIOT;

2)OnuchIBaeT COCTaB U
CTpOEHHUE MOJIEKYJ
AMUHOKUCJIOT;

3)PackpriBaeT aMmpOTEPHOCTD
AMUHOKHCIIOT.

70

CBOMCTBA.
ObpazoBanue
OEJIKOBBIX

benkwn,
Ilentunnas
OEJIKOB.
MOJIEKYJL.

CTpOCHHUE,
CBSI3b.

CTpyKTYyphI

1.YcBouts
oOpa3oBaHue OEIKOBOM

MOJIEKYNbI, CTPYKTYpPY
Y TICTITU/THBIE CBSI3H.

1)HazsiBaer
TUIPOIIN3a OEIIKOB;
2)IlosicHsieT oOpa3oBaHue
MENTHUIHBIX CBS3EH MpH
MOJTYYCHUH OCJIKOB M3 a —
AMUHOKUCJIOT;
3)CocraBisieT epBUYHYIO,
BTOPUYHYIO, TPETUYHYIO H
YETBEPTHYHYIO CTPYKTYPBI
MOJIEKYJIbI OeTIKa;
4)OnuceiBaeT GyHKIIUA
OEIKOB.

POIYKThI

71

Ponp u mnpumenenue (epMeHTOB.
buonornuecku 3Ha4uMBbIE JIEMEHTHI.

1.3naTh
MIPUMEHECHUE
(dhepMeHTOB.

poiib u

1)OOBsCHSIET POJIH

(bepMeHTOB;

2)OnuChIBacT CEIEKTUBHOCTD,
3P PEKTUBHOCTH (PEPMEHTOB;
3)PackpriBaeT obJacTb
npUMEHEeHHUs (EpMEHTOB.

72

CTpyKTypa HYKICHHOBBIX KHCJIOT.
Crpykrypa
TIe30KCUPUOOHYKIIEHHOBBIX ~ KHCIOT
(AHK) u puOGOHYKJIEHHOBBIX KHCIOT
(PHK).

1.3Hatp CTPYKTYpY
JI€30KCUPHOOHYKIIEUHO

BbiX kucior (JAHK) wu
PUOOHYKIIEMHOBBIX

kuciot (PHK).

1)OnuceiBaeT cTpoeHUE
HYKJIGMHOBBIX KHCJIOT U HX
KJ1accU(UKaIuIo;
2)CpaBHUBAET CTPYKTYPbI
N€30KCUPUOOHYKIIEHHOBBIX
kucnot (IHK) u
PUOOHYKIIEMHOBBIX KUCIIOT
(PHK);

3)O0BsACHIET OUOTOTHYECKYIO
poib
N€30KCUPUOOHYKIIEHHOBBIX
kucnot (IHK) u
PUOOHYKIIEMHOBBIX KHCIIOT
(PHK);

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

73

JleHarypauuss ¥ LBETHBIE PEAKLHHU
O€EJIKOB.

1.BrimorHeHune
MPaKTUYECKOU pabOoThI
Nels.

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

IIpoBepka 3HaHUI 1.Beinonuenue
KOHTPOJIbHOW pabOThI

JlaGopaTopHbIe ONBITHI M NMPAKTHYECKHE PA0OThI:

Omnpenenenue TemioBoro 3pdexra peaknu HeUTpaIu3aluu

HccnenoBanue BIMSHUS PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKHUX PeaKui

3. Uccnenoanue 3(pPeKTUBHOCTH BIAUSHUS PAa3IUYHBIX KAaTaM3aTOPOB HA CKOPOCTh
XAMHUYECKOUN peaKIuu

4. V3yuyeHue cCMEUIEHUs TUHAMUYECKOTO PABHOBECHSI MO IEUCTBUEM Pa3IMUHbBIX

dakTopoB

CocraBiieHUE IEKTPOXUMUYECKOTO PsiJia HANPSHKEHUN METAIIIIOB

Bymaxnast xpomartorpadus

N3yueHne CBOMCTB rajJOr€HOB U ONPEIEIEHUE raJOT€HUI-NOHOB B BOJHOM PAaCTBOPE

N3yuenne cBoicTB 35eMeHToB 2 (1) rpynmbl 1 X coeuHEHUH

9. PemeHune sKCepuMEHTANIBHBIX 33/1a4

10.CocraBiieHre Mozeiel MOJIEKYJT OPraHUYECKUX BEIIECTB

11.KauecTBeHHbIE peakUK Ha HE HACBHIILIECHHOCTh CBA3U

12.PacTBOpUMOCTh CIUPTOB B BOJAE, TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIUU HA
OJIHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI

13.CocraBienue MoaeneiMomneKy 6eH3ona

14.M3yueHne cBOWCTBYKCYCHOM KHCIIOTBI

15.I1oyuenure u CBOMCTBA CIOKHBIX 3(pUPOB

16.CocraBnenne MoaeNe MOJIEKY)I aMMHaKa U aMUHOB

17.CocraBnenre MOJEKYJI aMUHOKHUCIIOT U ONPEAEICHHE ACCUMETPUYHOTO aTOMa yIiiepoia

18.CBolicTBa aMHUHOKHCIIOT

19.XumMunueckue cBOKMCTBA TJIFOKO3bI KaK AJIbJIETUI0 CIUPTA.
KauecTBeHHaspeakMsiHaKpaxmani

20./lenatypaius ¥ LIBETHBIE PEAKIIMK OEJIKOB

21.U3roroBaenunemonenu JJHK

22.IlonuMepsl U UXCBOKCTBA

23.Pacno3HaBaHUENIACTMACC U BOJIOKOH

24 .PelieHresKCIIEpUMEHTaIbHbIX3a1a4

25.XuMHYeCKHE CBOMCTBA CBUHIIA, OJIOBA U UX COCAUHCHHI

26.KauecTBeHHas peakiysi Ha MOHBI: aMMOHUSA, CyIb(paT

27. TutpoBaHuEe CUIILHOTO OCHOBAHUS CUJIBHOW KUCTIOTOU

28.CBoiicTBa KOMIUIEKCHBIX MOHOB MEPEXOIHBIX METAJIJIOB

29.T"anbBaHNYECKOETTOKPHITHEMETAITINYECKUXIIPEIMETOB

N —

=W
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7. IlepeyeHb JUTEPATYPhI U CPEACTB 00yUeHMSI

OcHoBHas:
1.M.K.OcnanoBa, K.C.Ayxaagmesa, T.I'. benoycoBa Xumwms: YueOnuk 1,2 wacte s 10 kimacca
€CTECTBEHHO-MAaTEMaTUYECKOr0 HalpaBlIeHus 001eo0pa3oBaTeNbHbIX Ko Anmarsl: Mekren, 2019r.
2.M.K.OcnanoBa, K.C.AyxamueBa, T.I'. bemoycoBa Xwumms: VYueObnwmk 1,2 wacth jus 11 kiacca
€CTECTBEHHO-MAaTEMaTUYEeCKOTr0 HalpaBJIeHUs 001e00pazoBaTenbHbIX 1Ko 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: MeToaudeckoe PyKOBOJACTBO 1, 2 4YacThb €CTECTBEHHO-
MaTeMaTHYECKOTo HampaBjeHus o01eo0pa3oBaTesbHbIX Ko AnMatsl: Mekrer, 2019 r.
6. TemupOynatoBa A., CarumbOexoBa H., AmumxanoBaC.,Xumms. COOpHUK 3amad W yHOpaKHCHUIH
Anmatel: Mekrer, 2019 r.

JlomoTHUTEILHAS:
1.b.A.MancypoB «Xumusi» 10-11 k., Aramypa 2015 r
2.b.Mancypos., H.Topmnnaa «Metoanka npenoaaBanus oprannyeckoi xumun» Artamypa 2015r.
3.A.E.Temup6ynaroa, H.H.Hypaxmeros, P.H.)Kymanunosa, C.K.AnuvmkanoBa Xumusi: YueOHuk st 11
KJIacca €CTECTBEHHO-MAaTEMAaTUYECKOTI0 HaIpaBleHUs 001e00pa3oBaTeIbHOM MKOIbI  AnMmartsl: Mekrer,
2015r. -344 crp.
4.T".JIxekcemOuHa «MeTogruecKoe pyKoBoACTBO» AnmMatsl: Mekrer, 20151
5.A. Temup6omnarona., A.KassimoBa., XK.CareimOexoBa «Kuura s urenus» Mekren 2015r.
6.Topraeea D., lllynenbaeBa XK. um napXumusa.OnekTpoHHbld y4yeOHUK.10-kiacc.2016 HanmoHansHbIN
HEeHTp UHPOPMATH3AITUN
7. Xaxupoa H., Xaunocoa U. u ap Xumus.Onekrponusli yueOHHK.]1-kmacc.2016 HanuonanbHbIi
HEeHTp UHPOPMATH3AITUN
8.0exTpoHHbIe pecypchl ¢ www.bilimland.kz

CpencrBa o0yueHnus:

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

3. IMIaKTHYECKHE MaTepUAIIbI;

4. KOMITBIOTEPHBIN KJ1acc.

KonTakTHas uadopmarus tein.: 87474893508
npernoaaBaTes
JleOeneBa Ceerinana MuxaiioBHa e-mail: svetalebedevav1980@mail.ru
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecil Kajachl, arpoTeXHUKAJBIK, KOJLTEIKD
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKky - omicTeMerniK OipJIecTiK OTBIPHICHIHIA Bbexitemin
KapaJiibl JKOHE MaKyJIIaHIbI TUPEKTOPABIH OKY KYMBICHI XKOHIH/IET1 OpbIHOacapsl
PaccmoTpena u ogo0peHa Ha 3aceaHun Yr1Bepxkaato

y9e0HO-METOJUIECKOTO COBETa
3aMecTHTeNb JUPEKTOpa Mo yaebHoit padore

Ne xarrama/ mpoToko Ne OT « » 2020r. OT « »
2020r
Ob repaiteimel/IIpencenarens MC JL.Iynbra
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AKMoJ1a 00JbIchI 0iiM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecisl Kajgachl, arpoTeXHUKAJBIK, KOJLIEIKD
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKky - omicTeMerniK OipJIecTiK OTBIPBICHIHIIA Bexitemin

KapaJabl XOHE MaKyJIIaH[IbI TUPEKTOPABIH OKY KYMBICHI JKOHIHIIET1 OpBIHOACAPEI
Paccmotpena n onoOpeHa Ha 3acejaHuu Y1Bepxknato
y4e0HO-METOIMIECKOTO COBETa 3aMmecTHTeNb AUPEKTOpa Mo yuebHoit paborte
Ne xarrama/ nporokos Ne 0T « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kyMbIC OaFaapJjamMmachl
Pabouas yyeOHass nporpamma

ITon /AMcuuninHa Xumus

MaMaHabIFbI 1504000 «Pepma mapyambIbFbD
CrnenuajJbHOCTH «DepMepcKoe X035 UCTBO»
BinikTidiri 150401 2 «byxrantep»
KBanundukanus

Oky Typi KYHAI3T1

®opma 00yyeHuUs OYHas
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Ba3zacbinaa Heri3T1 opTa Ou1iM Oepy

Ha 6a3se OCHOBHOTO CpeJTHEro 00pa3oBaHUs
Kaansl caraTt caHbl 150

Oo61ee KOJIMYECTBO YaCOB

93ipJeywni/ Pazpadorunk Jlebenesa Cpetnana MuxaitioBHa

KoJasl/ lloanucek

AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecisl Kajgacpl, arpoTeXHUKAJBIK, KOJLTEIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKky - omicTeMeiK OipJIeCTiK OTBIPBICHIHIIA Bekitemin
KapaJijibl KOHE MaKyJIaHIIbI JHMPEKTOPABIH OKY JKYMBICHI )KOHIHIET1 OpbIHOACAPDI
Paccmotpena n ono0OpeHa Ha 3acejaHu YTBepxknato
y9e0HO-METOJUIECKOTO COBETa 3aMecTHTeNb AUPEKTOpa Mo yuebHoit paboTte
Ne xarrama/ mpoTokoi Ne OT « » 2020r. 0T « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra
OKy KYMBIC 6aleap.ﬂaMacm
Pabouas yyeOHass nporpamma
Ilon /AucuunauHa Xumus
MamaHabIFbI 1201000 «ABTOMOOMIIb KOJIIT1HE KBI3MET KOPCETY, KOHIEY
CrnenuajJbHOCTH KOHE MNaijanaHy»
«Texunueckoe oOCTy)KUBaHUE, PEMOHT U
IKCILTyaTaIusi aBTOMOOMILHOTO TPAHCTIOPTay
Binikrimiri 120107 2 «ABTOMOOMIIBIIEP/I1 XKOHIEHTIH IOHEKEPIICYIII
Kpaaupukanus «Crnecapb 110 peMOHTY aBTOMOOHIIEI»
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Oky Typi KYHJII3T1

®opma o0yuyeHust O4YHas

ba3zacbinaa HeTi3ri opTta 611iM Oepy

Ha 6a3ze OCHOBHOT'O CpEJHEr0 00pa3oBaHMs
Kaansl carat caHbl 150

Oo0uiee KOJIMYECTBO YaCOB

93ipJaeymi/ Pazpadorunk Jle6eneBa Cpetnana MuxaitnoBHa

Koabl/ llognuch

AKMo0J1a 00JbICHI 0iJTiM acKapMacChIHBIH
sKaHBbIHAAFBI «Ecill Kanacel, arpoTeXHUKAIBIK KOJLUIETKD
MeMJIEKETTIK KOMMYHAJIBIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTemelnik OipJIecTiK OTHIPHICHIHIA Bexitemin

KapaJabl XOHE MaKyJIIaH[bI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPEI
PaccMoTpena u ono0penHa Ha 3aceTaHuu Yr1Bepxkaato
y4eOHO-METOINYECKOT0 COBETa 3aMecTHTeNb AUPEKTOPa Mo yueOHoit pabote
Ne xarrama/ mpoToko Ne OT « » 2020r. OT « » 2020r
Ob rtepaiieimbl/IIpencenarens MC JL.1Iynpra

OKy *kymbIc OarnapiamMacsl
Pabouasi yueOHas1t nporpamMma

IIon /Iucunnianna Camono3HaHue

MamaHABIFbI 1504000 «®epMa 1mapyambuIbIFbD
CnenuajabHOCTh «DepMepcKoe X035HUCTBO»
BinikTiniri 150406 2 «Aybln mapyalbuIblK eHAIpiCiHIeT
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KBammuxauus TPAKTOPILIBI-MAIIUHUCT»
«TpakTOpUCT-MAIIMHUCT» CEIBCKOXO03SMCTBEHHOTO
IIPOU3BOJICTBAY
150408 2 «ABTOMOOWMIIb KYPTi3yILi»
Boaurens aBTOMOOMIISI»
150410 2 «Kenzaeyi JoHEKepIIeyIi»
«Crnecapb-pEMOHTHUK

Oky Typi KYHAI3T1

dopma o0yueHust OYHas

Ba3aceinna Heri3ri opra 6inim Oepy

Ha 6a3ze OCHOBHOTO CpeJTHero oOpa3oBaHus
Kaansl caraT caHbl 60

O01ee KOJINYECTBO YACOB

93ipJeywi/ PazpadoTuuk Jlebenena CBernana MuxaiinoBHa

KoJasl/ lloanucek

AKMo0J1a 00JbICHI 0iJTiM acKapMacChIHBIH
sKaHBbIHAAFBI «Ecill Kanacel, arpoTeXHUKAIBIK KOJUIEIKD
MeMJIEKETTIK KOMMYHAJIbIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPHICHIHIA Bexitemin

KapaJabl XOHE MaKyJIIaHbI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPHI
PaccMoTpeHa u ono0pena Ha 3aceTaHun Yr1Bepxkaato
y4eOHO-METOINYECKOT0 COBETa 3aMecTHTeNb AUPEKTOPa Mo yueOHOi paboTte
Ne xarrama/ mpoToko Ne OT « » 2020r. OT « » 2020r
Ob rtepaiieimbl/IIpencenarens MC JL.UIynpra

OKYy kymbIC OaraapJjamMmachl
Pa6ouasi yueOHast nporpaMmma

IIon /Incuuniauna Camono3HaHue

MamaHABIFBI 1504000 «Pepma mapyaibuIbIFbD
CnenuajbHOCTh «DepMepcKoe X035UCTBO»
BimikTiiri 150401 2 «byxrantep»
KBaindukanus
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OKy Typi
®opma o0yuyeHust

KYHJ13T1
ouHas

Ba3zacoinaa
Ha 0a3e

Heri3r1 opTa Ou1iM Oepy
OCHOBHOTO CpeHEro 00pazoBaHus

JKaanel caraT caHbl
OO011ee KOJINIECTBO YaCOB

60

93ipJaeymi/ Pazpadborunk

JlebeneBa Ceernana MuxaiijioBHa

Koasl/ lTognuck

AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH

skaHbIHAAFBI «Ecisl Kajachl, arpoTeXHUKAJBIK, KOJLIEIKD
MeMJIEKETTiIK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

KapaJiibl OHE MaKyJJIaH]bI

y4e0HO-METOIMIECKOTO COBETa
Ne xarrama/ nporoko: Ne

OKy - omicTeMeiK OipJIeCTiK OTBIPBICHIHIIA Bekitemin
JIUPEKTOPABIH OKY KYMBICBI JKOHIHJIET1 OpBIHOACAPEI
Paccmorpena u otoOpeHa Ha 3acelaHuu YTBepxnaro
3aMmecTHTeNb AUPEKTOpa Mo yuebHoit paborte
» 2020r. 0T « » 2020r
JL.Ilynbra

Ob rtepaiisivel/[Ipencenarens MC

OKy xymbIc OaFgapaamMachl
Pabouas yyeOHass nporpamma

ITon /AMcuuniauHa

CaMono3HaHue

MaMaHABIFbBI
CnenuajJbnLHOCTh

1201000 «ABTOMOOWMIIb KOJIITIHE KBI3MET KOPCETY, )KOHICY
JKOHE NauJaIaHy»

«TexHuueckoe 00CIIy)KMBaHUE, PEMOHT U
IKCIUTyaTaIisl aBTOMOOUILHOTO TPAHCTIOPTaY
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Binikriiri 120107 2 «ABTOMOOMIIBAEP/I1 KOHIACHTIH TOHEKEPIICYILII»
KBamupukanus «Crnecaphp 10 peMOHTY aBTOMOOUIIEH»

Oky Typi KYHJ13T1

®opma o0yueHust O4Has

Ba3zacbinaa Heri3ri opTa Ou1iM Oepy

Ha 6a3e OCHOBHOTO CpeHEro oOpazoBaHus

Kaansl carat caHbl 60

O0uiee KOTMYECTBO YaCOB

93ipJeywi/ PazpadoTunk Jlebenesa Cpetnana MuxaiiioBHa

Koasl/ lloanucek
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecisl Kajachl, arpoTeXHUKAJBIK, KOJLTEIKD
MeMJIEKeTTiK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - omicTeMeiK OipJIeCTiK OTBIPBICHIHIIA Bekitemin

KapaJiibl OHE MaKyJJIaH]bI JIUPEKTOPABIH OKY KYMBICBI JKOHIHJIET]1 OpBIHOACAPEI
Paccmotpena n onoOpeHa Ha 3acejaHuy YTBepxaaro
y4e0HO-METOIMIECKOTO COBETa 3amecTHTeNb TUPEKTOpa 0 yaeOHo! padoTe
Ne xarrama/ nporokou Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy KkyMmbIC OaraapJjamMmachbl
Pa6ouasi yueOHas1t nporpamMma

ITon /AMcuunianHa Xumus
MaMaHabIFbI 1504000 «®Depma mapyambuibIFbD
CnenuajJbHOCTH «DepMepcKoe X035ICTBOY
Binikrimiri 150406 2 «Aybul mapyambulbIK ©HAIpICIHACT1
KBanmupukanus TPAKTOPIIBI-MAITUHUCT»
«TpakTOpUCT-MAIMHUCT CENBCKOXO35ICTBEHHOTO
MIPOU3BOJICTBA»

150408 2 «ABTOMOOWIIb KYPTi3yIITi»
Boautens aBTOMOOMIISI»

150410 2 «XKenaeyri JoHEKEPICYIITi»
«Cnecapb-pEMOHTHUK

Oky Typi KYHAI3T1

dopma o0yueHust O4YHas

Ba3aceinna Heri3ri opta Oiim Oepy

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

O01ee KOJIMYECTBO YaCOB

93ipJeymi/ PazpadoTuuk Jlebenera Cpernana MuxaitioBHa

Koasl/ lloanucek

I ——
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