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1. IMosicHUTEIBLHASA 3ANIMCKA

Onucanue OucCyunIuHbl/ Mooy

TunoBass y4eOHas mporpamma pa3paboTaHa B COOTBETCTBUHU C IpHUKa3aMH MuHHCTpa
oOpazoBanus u Hayku PecnyOnmuku Kazaxcran ot 31 oxts6ps 2018 roma Ne 604 «OO6 yrBepkaeHUH
TOCYJapCTBEHHBIX 00I1€005M3aTeNbHBIX CTaHIAPTOB 00pa30BaHUs BCEX ypOBHEW 00pa3oBaHHs» U OT 8
HOA0pa 2012 roma Ne 500 «OO yTBEp)KIEHMM THIIOBBIX YYEOHBIX IUIAHOB HAYaJIbHOTO, OCHOBHOIO
cpemHero, oo1miero cpennero oopazosanus Pecyonmku Kazaxcrany.

Crucok peKoMeHIYeMOH JIMTepaTyphl cocTaBiieH Ha ocHoBe IIpukasza Munuctpa oOpazoBaHus U
Hayku Pecnyonmukm Kazaxcran ot 17 mas 2019 roma Ne 217 "OO6 yTBepkIeHWUU TEpeyHs YYCOHUKOB,
y4eOHO-METOIUUYECKUX KOMILJICKCOB, TOCOOUN M IPYroil NOMOIHUTENBHONW JTUTEpaTyphbl, B TOM YHCIE Ha
3JIEKTPOHHBIX HOCUTEIISX".

Hean o0yyeHuss ydeOHON AUCIUIUIMHBI "XWUMHs'"- TPEIOCTaBICHUE OOYYaIOIMIUMCS CHUCTEMBI
3HAaHWHA O BEIIECTBAX M WX MPEBPAIICHUSX, 3aKOHAX U TEOPUSX, OOBSCHSIONINX 3aBUCHMOCTH CBOWCTB
BEIIECTB OT WX COCTaBa U CTPOCHHUSA, IMPENOCTaBIeHHE OOYYaloIMMCS BO3MOXHOCTH IMPHOOpETEHUs
MOHMMAHUS XUMHUYECKHUX TPOIIECCOB, 3aKOHOB M MX 3aKOHOMEpPHOCTEH /st 0€30MacHOro MPUMEHEHUS B
peaTbHOM XKU3HU, KPUTHUYECKOUW OLICHKH MH(MOPMAITUU U TIPUHSITHS PEIICHUM.

Ha uzy4yenue yueOHOM aucuuIUIMHBI "XUMHUA" €CTECTBEHHO-MAaTeMaTHUECKOr0 HAaIpaBJICHUS B
OpraHU3aIMsAX TEXHUYECKOTO0 U MPOPECCHOHATHPHOTO 00pa30oBaHUs MO OOHOBIEHHOMY COJEPIKAHHUIO C
yIIIyOJIEHHBIM U3YYeHHUEM CTaHAApTOM mpeaycMoTpeHo 150 yacos.

3anaum o0OyueHust:

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

2) oBiaZieHHEe YMEHUSIMHM HaONI0aTh M OOBACHATH XUMUYECKUE SIBICHHUSA, MPOUCXOASIIUE B MPHUPOJE,
naboparopuu, Ha MPOU3BOJICTBE U B TIOBCETHEBHOM KU3HU;

3) pa3BuTHE YMEHMI 0OpaImaThCs C BEIIECTBAMHU U J1a0OPATOPHBIM OOOpPYAOBAaHHMEM Ha TMPAKTHYCCKUX
3aHITHSIX, C COOIOCHUEM MPABUII TEXHUKHU 0€30MaCHOCTH;

4) pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB U MHTEIJIEKTYaJbHBIX CIIOCOOHOCTEN 00yyaronuxcs B mpoiecce
MPOBEJCHUSI 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) pacKkpbeITHE OOIIECTBEHHON 3HAYMMOCTH, TYMAaHUCTUYECKON HANIPABIIEHHOCTH XUMUH, €€ BO3pacTaromeit
pOJIK B peLIeHUH MPo0sIeM, CTOSIIIUX MEepe YeIIOBEYECTBOM;

7) UCNIONIb30BAaHUE MTOTYYEHHBIX TEOPETUICCKUX 3HAHUN JUTSI OOBSICHEHHSI XUMUYECKUX SIBJICHUN U CBOWCTB
BEIIECTB, JUIsi 0€30MacHOrO HCMOJb30BaHUS MX B OBITY, CEIbCKOM XO3SIICTBE M Ha INPOU3BOJICTBE,
MpeIyNpexKICHUS IBICHUH, HAHOCSIIUX BPE]] 3J0POBBIO YETIOBEKA M OKPY>KaIOIIEH cpeie;

8) ¢dopmupoBaHMe OMbITA LEHHOCTHBIX W KPUTUYECKUX OTHOIIEHHH K OOBEKTaM WM CpelCTBaM
NESTEIbHOCTH YEeJIOBEKa, €ro IMpOSIBICHWE B OTHOLICHUH K OKpPYKAroIIeMy MUpy, (OopMUpOBaHUE
KITFOUYEBBIX U MIPEIMETHBIX KOMIIETEHTHOCTEH, CIOCOOCTBYIONIUX PEHICHHUIO )KU3HEHHBIX MPOOIEM KaxXI0T0
YJieHa O0IIeCTBa.

B npomecce oOydeHHs XMMHH OCYLIECTBIISIIOTCS  MeKIpeAMeTHbIe CBSI3U CO  CIEAYIOIIUMHU
y4eOHBIMU JUCIUILTHHAMMU:

buonoeus- Owomornueckass posib MHKPO-, MAaKpPODJIEMEHTOB (METa/NIOB W  HEMETAJIOB);
Owosnoruveckass ¥ TUOIEBas IICHHOCTh  YyIJIEBOAOB, JKUPOB, OETKOB, AaMHHOKHCIIOT, T€HBI,
HacjeacTBeHHOCTh, posib JIHK(me3okcupubonykinennosas kucinora) u PHK (pubGonykienHoBas Kuciora),
MOHITHE O TEHHONH WH)XCHEPUH; XUMUYECKUU COCTaB J>KUBBIX OPraHU3MOB; COBPEMEHHBIC OTKPBITHS
OMOTEXHOJIOTHH, OMOXUMHUH B 00JIACTH MEAULIMHBI U SKOJIOTHH; SKOJIOrHYecKast 0€30MacHOCTh IPUMEHEHUs
Pa3ITUYHBIX BEIIECTB B OBITY;

l'eocpagpus- MecTOpOXKIeHUE MOJIE3HBIX UCKOMAeMbIX, YIJIsl, HETH, IPUPOJHOTO Ta3a; MPUPOAHbBIE
CBIPBEBBIE PECYPCHI U OCHOBHBIE METAJUTYPrU4YeCcKUe, XUMUUYECKUE U TIepepadaThIBAIOIINE MPOU3BOACTBA B
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Kazaxcrane u mupe, Ux mpakTUdeckas 3HAYUMOCTb JJISi COLUATbHO-DKOHOMUYECKOTO Pa3BUTHUS CTPAHBI;
panroHaIbHOE MCTIOJIb30BaHHE MUHEPAIbHBIX PECYPCOB;

Aneebpa u eeomempus- UCIONb30BAaHHE MATEMAaTUYECKUX PacyeToB MO (GopMylnaM M ypaBHEHUSIM
XUMHUYECKHX PEaKIUi TpH H3y4YEeHUH KOJIMYECTBEHHOTO COCTaBa BEHIECTBA; (OPMBI DIEKTPOHHBIX
00J1aKOB, MPOCTPAHCTBEHHOE CTPOCHHE U TEOMETPUSI MOJIEKYT;

@Dusuxka- COCTaB MW CTPOCHHME aTOMA, ATOMHBIX fAJep, H30TONOB, PaJHOAKTUBHOCTH, S/IECpHbIC
peaKkuuu; arperatHble COCTOSIHUS BEIIECTB, KPUCTAIIMUYECKHE PEIIETKH, Ta30BbIE 3aKOHBI; AJIEKTPOJIN3
pacIjiaBoB W PAacTBOPOB coJied; 3aKoH d3JekTponusa Papajes; albTepHATUBHBIE MCTOUYHUKU HSHEPTHUH,
SHepreTuyeckuii moreHiman Kazaxcrana;

Hnpopmamuka- pabota ¢ HNEKTPOHHBIMH  Y4eOHMKaMH, TOCOOMSIMH,  BUPTyaJbHOU
naboparopueit; co3gaHue MPe3eHTalui, MPOEKTOB C HCIOIb30BAaHMEM KOMIBIOTEPHBIX MPOrpaMM; IMOUCK
JOTIOTHUTEITHHBIX MaTepPHANIOB B ceTH VIHTEpPHET, HABBIKYU TMOJIH30BAHUS PA3TNIHBIMU PUITOKEHUSMHU.

[Ipu co3manum pabounx y4eOHBIX MPOTPaMM OpraHU3AIMS TEXHUYECKOTO M MpodhecCHOHATBLHOTO
00pa30BaHUs UMEET MPaBo:

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

- pacrpeAenaTh OO 00beM YacoB ydeOHOTO BpPEMEHHM Ha pa3feibl M TeMmbl (0T 0O0bemMa 4Yacos,
BBIJIEJICHHOT'O HA U3yY€HUE AUCLUIIINHBI);

- 000CHOBAaHHO U3MEHATH y4EOHYIO IPOrpaMMy B U3YUEHHH €€ MOPSIKa.

B paboueii yueOHOI mporpaMme MpOBEACHO MepepacipeeneHue o0mero oobemMa 4acoB yu4eOHOro
BpPEMEHH Ha pa3zelibl U TeMbI (0T 00beMa 4acoB, BbIIEJICHHOIO Ha U3y4YE€HUE NUCUUIUIMHBI) HA OCHOBaHUU
pexomenmanuii YMO mo 00meoOpa3oBaTenbHbIM — JAUCHUIUIMHAM — €CTECTBEHHO-MAaTEMaTUYECKOTO
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,
®  CIOCOOHOCTH pelaTh NPoOJIEMbI;
®  Hay4YHO-HCCIIEOBATEIILCKUE HABBIKY;
® KOMMYHHKATUBHbBIC HABBIKU (BKIIIOYas SI3IKOBBIC HABBIKH);
® CrOCOOHOCTH pabOoTaTh B IPYIIE U UHIUBHIYAIBHO;
e Hapbiku B obnmactu UKT.

HOCI’I’IpQK@MS’un’Ibl

JInst v3ydeHus MaHHOW AUCIHUIUIMHBI CTyJE€HTaM HEOOXOJWM Ha0Op 3HAHWW M HAaBBIKOB IO
MaTeMaTHKe, XUMUU O0OTaHHKE, 300JI0THH, DKOIOTHH.

IIpepexeusumsr IlomyueHHble 3HAHUSA TOCTYXAT OCHOBOHM isi Oojiee yriayOJIeHHOro HM3y4eHUs JIPYrux
oOuienpodeccuoHaNbHbIX U CIIEUANBHBIX 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
s | i
= =
Paznea 1.UacTHIBI BelecTBa 6 6 -
1 | Temal.CocTaB u CTpo€HHE aTOMa 2 2
2 | Tema 2.PactipeneneHuie U JBUKEHHUE FIEKTPOHOB B aTOMAax 2 2
3 | Tema3. Xumuueckas CBA3b 1 1
4 Tema4. NonHas cBs3b. Merayuinueckas cBsa3b. Bogopoanas 1 1
cBs3b. Kpucrannuueckue pemerku
Paznea 2. Ileppogu4HocTb. 3aKOHOMEPHOCTH NPOTEKAHUS 10 6 4
XHMHYECKHX peaKkumni
5 Temal. [lepronnueckuii 3aKOH M IEPUOANYECKAS] CUCTEMA 2 2
6 | Tema2. CTexMOMETPUYECKHUE 3aKOHBI XUMUU 2 2
7 Tema3.3ak0H COXpaHEHUSI MAacChl BEIIECTB 2 2
8 | Tema4.OKucCIUTEIBHO-BOCCTAHOBUTEIbHBIE MPOLIECCHI 2 2
9 | TemaS. CrangapTHbIE 3JIEKTPOAHBIE TOTEHIIMAIBI 1 1
10 | IIpoBepka 3HaHUi 1 1
Pa3nes 3. JHepreTuka XMuMH4YEeCKHX peaKIui 16 10 6
11 | Temal.BHyTpeHHsIs1 SHEPTUS U SHTAJIBIUS 2 2
12 | Tema2. 3akon ['ecca 2 2
13 | Tema3. CKOpOCTh XUMHUYECKOW PEAKIIUU 2 2
14 | Tema4.BnausHue ycioBHI Ha CKOPOCTh XUMUYECKHX PEAKIUM. 2 2
Karanuz
15 | TemaS.XumMuueckoe paBHOBECUE 2 2
16 | Tema6. HccnemoBaHue BIUSHHUS Pa3IUYHBIX (PAKTOPOB Ha 2 2
CKOPOCTh XUMUYECKUX PEeaKIUil
17 | Tema7. Teopuu KUCIOT U OCHOBaHUM 1 1
18 | Tema8.MoHHBIE paBHOBECHS B pAaCTBOPAX AJIECKTPOJIUTOB 1 1
19 | Tema9. bydepnsie pacTBOpbI 1 1
20 | IlpoBepka 3HaHMI 1 1
Pa3nena 4. XuMust BOKpyr Hac 112 93 19
Xumus 3emian 36 31 5
21 | Tema 1. AHanTUTHYECKHUE METO/BI B COBPEMEHHBIX 2 2
HCCIIETOBaHUSIX
22 | Tema 2. Dnements! 7 (I A) rpynnsl 2 2
23 | Tema 3. 3y4yeHue CBOMCTB rajJoreHOB U ONPEACICHUE 2 2
raJIOTeHUA-MOHOB B BOJHOM PacTBOPE
24 | Temad4. Dnementsl 2 (ITA) rpymmbr 2 2
25 | Tema 5. Pemienue skCriepUMEHTANIbHBIX 33724 2 2
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26 | Tema 6. Dnementsl 4 (IVA) rpynmsl 2 2

27 | Tema 7. DopMbl HAX0XKICHHSI B TPUPOJIE U CIIOCOOBI 2 2
MOJIY4YEHUs] MPOCTHIX BEIIECTB

28 | Tema 8. CtpoeHue 1 CBOKWCTBA MOJIEKYJIBI a30Ta U aMMHUaKa 2 2

29 | Tema 9. [IpombIlIIIEHHOE MPOU3BOJICTBO A30THBIX yI0OPEHHIT 2 2

30 | Tema 10. KoHTakTHBIH cr1OCOO MOTYYSHHS CEPHOM KHCIOTHI 2 2

31 | Tema 11. Oxonornyeckoe BO3AECUCTBHE OKCUIOB a30Ta U 2 1 1
HUTPATOB U AMOKCHUJA CEPbl HA OKPYKAIOLIYIO CPEAY

32 | Temal2. [lony4yeHue MeTaJIOB U CILJIABOB 2 2

33 | Temal3. [Ipou3BOACTBO YyryHa U CTAJINA 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. IlpoGiemMbl OXpaHbI OKPYXKAIOMIEH CPEeabl TPH 2 2
MIPOU3BOJICTBE METAJJIOB

38 | Tema 18. 12 npuHIIUIIOB «3€JIE€HON XUMUK 1 1

39 | Tema 19. IIpoBepka 3HaHMI 1 1

Yriepoa u ero coexMmHeHUs 58 48 10

40 | Tema20.BBeneHue B OpraHUYECKYIO0 XUMHUIO 2 2

41 | Tema 21. Knaccudukanus opraHmueCKiX BEIIeCTB 2 2

42 | Tema2?2.IlpenenbHbie yrieBOJOPOAbI 2 2

43 | Tema 23. HenpenenbHbie YrieBOIOPOIbI. AJTKEHBI 2 2

44 | Tema 24. Peaknus noaumepusauuu. ITponzBoactso 2 2
MIOJINATUIICHA

45 | Tema 25. CocrtaBieHue MOJIENIed MOJIEKYJI OPraHUYECKUX 2 2
BEILIECTB

46 | Tema26. KayecTBeHHBIE peaKlMi HA HEHACBIIIEHHOCTh CBSI3U 2 2

47 | Tema27.Ankanuenbl. AJIKUHBI 2 2

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

49 | Tema 29. I'eTepolIMKINYECKUE COCAMHEHUS 1 2

50 | Tema 30. Mctrounuku yrieBomopoaoB. Hedts. [lepepaboTka 2 2
HEPTENPOIYKTOB

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

52 | Tema 32. Yronb. KokcoBanue kamenHoro yrisd. [Ipoeepka 2 2
3HAaHUU

53 | Tema33.I"'anoreHoanKaHbl 2 2

54 | Tema34. Peakuuu HyKJI€0(pHIBHOTO 3aMEIICHUS U 2 2
ANMMHUHAPOBAHMSI TAJIOT€HOAIKAHOB

55 | Tema3S5. Kucnopozacoaep:xaiire OpraHMuecKiue COeIMHEHHUSI. 2 2
CnupTsl 0JTHOATOMHBIE, MHOTOATOMHbBIE

56 | Tema36.PacTBOpuMOCTb CIUPTOB B BOJIE, TOPEHUE CIIUPTOB, 2 2
KauyeCTBEHHbIE PEAKIIMHN Ha OJTHOATOMHbIE I MHOTOATOMHbBIE
CIUPTHI

57 | Tema37. ®enonsl 2 2

58 | Tema 38. KapOoHunbHBIEC COSMHEHHS. ATTBACTHIB U KETOHBI 2 2

59 | Tema 39. KapOGoHOBBIE KUCIIOTHI 2 2

60 | Tema 40. ITonydeHne U U3y4yeHHE XUMUYECKUX CBONCTB 2 2
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YKCYCHOM KHUCJIOTHI
61 | Tema 41. Cnoxuble 3¢upsl 1 MblIa. JKUpsI 2 2
62 | Tema 42. Mpbuia U1 CHHTETHYECKHE MOIOIIIME CPEICTBA 2 2
63 | Tema43. BbICOKOMOJIEKYISIPHBIE COCTMHEHUS 2 2
64 | Temad4. Peaknun noiukoHneHcanuu. IlommaMuasl u 2 2
oI GUpHI
65 | Tema 45. IIpumMeHeHre U BO3JCHCTBUE TJIACTUKOB HA 2 2
OKPY’KaIOIIYIO Cpeay
66 | Temad46. Pacrio3HaBaHMe IIacTMAcC U BOJOKOH 2 2
67 | Temad47.Pa3paboTKa HOBBIX BEIIECTB M MAaTEPUAJIOB; 2 2
68 | Tema 48. HaHoTexHOJIOTHS; 1 1
69 | IlpoBepka 3HaHuUM 1 1
Pa3gen 5. Xumus u :xxu3un. buoxumus 18 14 4
70 | Tema 1. YrieBoasl 2 2
71 | Tema 2. XuMHYECKHE CBOMCTBA IITFOKO3BI KaK 2 2
anpaerugocnupra. KauectBeHnast peaxius Ha Kpaxmai
72 | Tema3. AMuHEI 2 2
73 | Tema4. AMHHOKHCIOTHI 2 2
74 | Tema$. benku, ctpoenue, CBOICTBa 2 2
75 | Tema 6. Ponb u npuMeHnenue pepMeHTOB 2 2
76 | Tema 7. CTpyKTypa HYKJIE€HMHOBBIX KHCIIOT 2 2
77 | Tema 8. Jlenatypaius v 1IBETHBIC PEAKIIUN OCITKOB 1 2
78 | Tema 9. KorrponbHas paboTa 2 2
Bcero: 144 120 24
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3. Pe3yabTarhl 00y4eHUsI H KPUTEPHH OLEHKH

Ne Coaepixanue PesynbTaT 00yuenust 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 TEOPUHU CTPOEHHUS aTOMa;
peaKIuu. XapaKTEPUCTUKU 2)O0BsCHsIET buzndecKuit
YacTHUIl BELIECTBA U CMBICI NPOTOHOB, HEUTPOHOB,
aToMma. JJIEKTPOHOB,  HYKJIOHOB U
HYKJIUJIOB;
3)PackpriBaeT conepkanme
HOHSITUNA N30TOIIBI, U30TOHBI.
2.00bscHaTs pupoay | 1)Onpenenser PUPOTY
pParMOaKTUBHOCTH U PaAMOAKTUBHOCTH WU TPHUUHY
MPUYUHY pacnazia u30TOIOB;
pacmana 2)Iloscusier colepKaHue
paioaKTUBHBIX MPUPOIHBIX U30TOIOB;
U30TOIOB. 3)Paznuuaer o -imyuu, B-1ydn,
Y-y,
4)Ha3zbIBaeT TUIIbI
pPaAMOaKTUBHOIO pacmaja
BEIIECTB.
3.3Hatb ycioBus 1)Cocrassier yYpaBHEHUs
MPOTEKAaHUS SIICPHBIX | SAAEPHBIX PEaKIuil;
peaKuuid. 2)PackpbIBa€T3HAUUMOCTh
SIEPHBIX PEAKIUH B
HHEPreTUUECKOM MOTEHIUAIIE
Kazaxcrana.
2 Pacnipenenenue u JIBIDKEHHE 1. YMeTs nucarsn 1)Ilepeuncnser
3JIEKTPOHOB B aToMax. | 2JIEKTPOHHBIE XapaKTePUCTUKHU U 3HAUYCHUS
OHepreTuyeckue YpOBHU U | KOH(UTYpaIiy MePBhIX | KBAHTOBBIX YUCEN U aTOMHBIX
noaypoBHu. KBaHTOBBIE ymciaa U | 36 XUMUYECKHUX opOuTanei;
opburanu. 3JIEMEHTOB 2)Paznuuaer ¢opwmsl s, p, d, f
MePUOTNIECKOM opOuTanei;
CUCTEMBI. 3)IIpumensier IIPUHLUIT
MUHUMYMa SHEPruu, MPUHLHUI
[Taymu, mpasuno  XyHza,
npaswio KieukoBckoro s
3ar0JIHEHUS
AJICKTPOHHBIXOPOUTATICH.
3 Xumunyeckas CBS3b. 1.06bsicHaTh npupony | 1)PazwscHser puznyeckuii
DNEeKTPOOTPULIATEILHOCTD U | XUMHYECKOH CBSI3U U €€ | CMBICI IOHATHUS
NOJIIPHOCTh CBsI3U. KoBaslleHTHas | BUJBI. AJIEKTPOOTPHULATEIBHOCTU
cBa3p. (CBoicTBAa  KOBaJCHTHOM XHMMHYECKOT0 DJIEMEHTA;
CBSI3H. 2)OmnpenensieT 3HaYeHue
3NEKTPOOTPHUIIATENEHOCTH IO
MI0JIO’KEHUIO XUMUYECKOTO
aneMeHTa B [lepuoanueckoit
CUCTEME;
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3)Onpenensier BU
XUMHYECKOM CBSI3U.

2.XapakTepu3oBaTh
MEXaHU3MBI
oOpazoBaHHs
KOBAJIEHTHOU CBSI3H.

1)OnuceiBaeT cBOMCTBA
KOBAJICHTHOU IIOJIAPHON U
KOBAJICHTHOW HEMOJIAPHOU
CBSI3H;

2)O0BscHseT 00pa3oBaHUE
KOBAJIEHTHOM CBSI3H MO
0OMEHHOMY U JOHOPHO-
AKIIETITOPHOMY MEXaHH3MaM;
3)CocraBisieT nuarpamMmmy
JIsrouca mns monekyn H2, C12,
02, N2, HCI, NH3;
4)PaznuyaeT TUIBI
TUOpHUIN3AINY;

5) OGocHOBBIBaET
3aBHCHUMOCTh CBOMCTB BEILIECTB
OT AJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS
MoJieKys Ha npumepe BF3,
CH4, NH3, H20, BeCI2.

HNonnass cBsa3p.  Meramumueckas
CBS3b. Bonoponnas CBS3b.
Kpucrannnueckue pELIETKH.
Teopus OTTAJIKUBAHUS

3IEKTPOHHBIX Tap.

1.3nath MEXaHU3MBbI
o0pa3oBaHUs HMOHHOW,
METaJTHYECKOM,
BOJOPOIHOM CBSI3EH.

1) [Toka3siBaeT 0Opa3zoBaHue
WOHHOM CBSI3U B pe3yJIbTaTe
AIEKTPOCTATUYECKOTO
IPUTSKEHUS TIPOTUBOTIOI0XKHO
3apsKEHHBIX HOHOB;
2)O0BACHIETIPUPOTY
METaJUIMYECKOU CBSI3U U €€
BIMSIHUE Ha pu3nyeckue
CBOMCTBA METAJIJIOB;
3)PackpriBaeT Ha
IpUMepaxMeXaHUu3M
00pa3oBaHUs BOJOPOIHOM
CBSI3H.

2.Pa3auyaTth THOEI
KPUCTAJUTUYECKUX
PEIIETOK BEIIECCTB.

1)HazbIBaeT pa3nuyHble THIIBI
KPUCTANINYECKUX PEILIETOK
BEIIIECTB;

2)Omnpenensier TAT
KPUCTAJUIMYECKOU PELIETKH
BEILIECTBA,

3) Ilporuo3upyer cBoiicTBa
COEAMHEHUH ¢ Pa3IU4YHbIMU
BUJaMU CBSI3€l U THUIIAMU
KPHCTANINYECKUX PELICTOK.

Pasznen 2. [lepuoguyHOCTh. 3aKOHOMEPHOCTH MPOTEKAHUA XMMUYECKUX PeaKkiuil
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Ilepuoanueckuit
nepuoanyecKas cucTema.
[TepuoanuHoCTh U3MEHEHUS
CBOMCTB 3JIEMEHTOB B nepuoaax u
rpymnmnax. 3aKOHOMEPHOCTh
U3MCEHCHHS KUCIIOTHO-OCHOBHBIX H
OKHUCJIUTEIHHO-

3aKOH n

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

1) OObsicHseT (HU3UIECKUNA
CMBICT IEPUOTUIECKOTO
3aKOHa,

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

BOCCTAHOBUTEIbHBIX CBONCTB CBOMCTB aTOMOB XMMHUYECKUX
COCIMHEHUN B  NEpHojax H 3JIEMEHTOB: PAINyCa, SHEPTUU
rpyImnax. MOHU3ALIUH, CPOJICTBA K
3JIEKTPOHY,
ANEKTPOOTPHUIIATENHHOCTH U
CTENEHN OKHCIICHUS.
2.YcBOUTH NOHATUSA 1)O0BsacHSET 3aKOHOMEPHOCTH
MIEPUOANYHOCTH WU3MEHEHUHN KUCIOTHO -
W3MEHEHUS CBOMCTB OCHOBHBIX CBOWCTB OKCHJIOB,
3JIEMEHTOB B IEPUOJAX | TMIPOKCUAOB M BOJOPOIHBIX
U Tpynnax, COCIMHEHUN XUMHYECKUX
3aKOHOMEPHOCTH 3JIEMEHTOB 1O MEpUOAaM U
W3MEHEHUS KUCIOTHO- | TpYIIaMm;
OCHOBHBIX H 2)IIporaHo3upyer cBOMCTBA
OKHUCIUTEIBHO- XUMUYECKHUX AJIIEMEHTOB U UX
BOCCTaHOBUTEIBHBIX COEIMHEHUH 10 MOJIOKEHUIO B
CBOWCTB COEIMHEHHUI B | IEPUOJAUYECKON CUCTEME;
MEepUOJIax U rpymmax. 3)IIepeuncisieT OCHOBHBIE
HaIlpaBJIECHUs Pa3BUTHS HAYKH,
CBSI3aHHBIE C IEPUOJUIECKAM
3aKOHOM.
CrexuomMeTpuyecKue 3akoHbl | 1. 3HAaTh U IPUMEHSTH 1)PackpriBaeT conepkanme
XUMUU. OCHOBHBIE | CTEXMOMETPUUECKHUE 3aKOHA COXPaHEHUsI MaCChI;
CTEXHOMETPUUECKHUE 3aKOHbl | 3aKOHBI XUMHUH B 2)O0BsCHIET 3aKOH ABOTaapo

xuMud. OTHOCUTENbHASA aTOMHAs U
MoJieKynsipHasi macca. KonudectBo
BELIECTBA.

pELIECHNH 3a/1a4.

U TPAHMIIBI €TO
MPUMEHUMOCTH;

3)Bbluncisier OTHOCUTEIbHYIO
ATOMHYIO U MOJIEKYJISIPHYIO
Maccy BEIIeCTBa;
4)PackphIBaeT conepxraHue
MOHSITHS KOJTMYECTBA

BEIIECTBA.
3aKoH coxpaHeHUusi Macchl BenlecTB. | 1.Boimonnenue 1)2kcnepuMeHTanbHO
PacueTsl 10 ypaBHEHUSM peakui MPAKTUYECKON pabOThl | BHIYMUCISET MaccCy, KOJTUYECTBO
«Pacuer BpIX0OJa IPOJYKTA B Nel BEIlIECTBA peareHra HIIN
MIPOLIEHTAaX OT TEOPETUUYECKU NPOAYKTa IO XUMHUYECKUM
BO3MO>KHOT'0», BBIYUCIIEHUE MACCHI YpaBHEHUSIM,  YKa3bIBAIOIINM
MIPOJIYKTa PEaKLUH 110 U3BECTHOU Ha  TEHETUYECKYIO CBA3b

MacCCC NCXOJHOIo BCIICCTBA.

METaJIJIOB U MX COCOUHCHUIA,
2) Ilpow3BoguT pacyeTsl IO
YpaBHEHUSAM XUMHUYECKUX
pEaKIHl ¢ y4acTHEM METAJIOB

(c peareHTaMu, UMEIOUIIMHI
npuMecH, a  Takke  Ha
IPaKTUYECKUI BBIXOJ

OPOAYKTa OT TEOPETUYCCKH
BO3MO>KHOT0);
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3)O0BscHseT buzndeckuit
CMBICII MMOHSTHH
"OTHOCHTEIIbHAS aToMHas
Macca","oTHOCHTEeIbHAS

MoOJIeKyJsipHas ~ Macca' u

"MossipHas macca';
4)IIpoBOIUT pacyueThI MO
ypaBHeHUsAM peakuuil «Pacuer
BBIXO/Ia MPOJYKTa B MPOLIEHTAX
OT TEOPETUYECKH
BO3MO>KHOT'0», BEIUUCIICHUE
Macchl IPOAYKTA PEAKLUH 110
W3BECTHOU Macce UCXOIHOI0
BELIECTBA.

8 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE | BhImomHenue 1) OnpenensieT cTeneHb
npotieccbl. OKUCIUTETBHO- MPAKTUIECKON PabOTHl | OKUCIICHHS SJIEMEHTOB TIO
BOCCTAHOBHUTEJbHBIC MPOLIECCHI. No2 dbopmysam BEIIECTB;
CocraBneHue ypaBHEHUN 2)CocTaBisieT OKUCIUTEIbHBIC
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX U BOCCTaHOBUTEIbHbIE
peakuuii METOJIOM 3JIEKTPOHHOTO YpaBHEHUS, UCTIONB3YsI METOT
Oayanca. 3JICKTPOHHOTO OajaHca;

3)O0BsCcHSIET IPOLIECCHI,
IpOTEKaIoIIue Ipu
MPOXOKJACHUU SJIEKTPUUECKOTO
TOKa Yepe3 pacTBOP U PaCIIaB.

9 CranpapTHbIE 3JIEKTPOAHbBIE 1. 3HaTh XUMUYECKYIO 1)O0BsicHsIET — pacmoiIOoKEeHUE
MOTEHLUAJBL. DJIEKTPOXUMHUECKUIA aKTUBHOCTbh METAJUIOB | METAJIJIOB B
pan noteHanos. ['anbBaHnYecKue | Ha OCHOBaHUU AIEKTPOXUMUUYECKOM pany
3JIEMEHTBI. DJIEKTPOIIHU3. ANEKTPOXUMUYECKOTO HaNPSOKEHU N METaJIJIOB

psia HapsLKCHUN bekerosa;

METAJLIOB. 2)PackpniBaeT coaepKaHue
MOHSATHUSA «rajabBaHUYECKHI
3JIEMEHT;
3)OnuceiBaeT

MPEBPALICHUEX UMUYECKOM
SHEPTUHU B IEKTPUUYECKYIO;

2.00BSCHATH TPOIIECC
AIIEKTPOJIH3A B
pacTBopax U pacriaBax
AJIEKTPOJIUTOB.

1)Onpenenser IPOAYKTHI
NIEKTPONHN3a, 00pa3yroNecs
Ha JJIEKTPOJaxX B PacTBOpax H
pacruiaBax 3JIeKTPOJIUTOB;

2)CocraBiser CXEMBI
MPOLIECCOB ANEKTPOJIN3a
paciiiaBoB M PacTBOPOB;
3)  PaccumthiBaeT  Mmaccy,
o0beM  (Ta3a)  TPOAYKTOB
AJEKTPOIIN3a;

4)PackpsiBaeT obaacTu
IPUMEHEHHS IICKTPOIIH3A.

Pa3nen 3. JHepreTuka XuMHYECKUX pPeaKIuii

10

BHyTpeHHsIs SHEpTUs ¥ SHTAIbIINS.

1.3HaTh, 9TO
U3MEHEHUE BHYTPEHHEN
SHEPIUU U DHTAJIBIINH
SBJIIIOTCSl TEMJIOBBIMU

1)Knaccudunupyer
XUMHUYECKHUE PEAKIUH TI0
TermoBomy dhdexry;

2) OOBSCHSICT 3HAYUMOCTh
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s dexramu
XUMHYECKON PEAKIUU.

TerI0BOTo 3¢ dhexra
XAMHYECKUX PEaKIUii;

3) PaccunThiBaeT TemioBou

3¢ heKT XUMHUYECKON peaKIlnm;
4) [Tosicasier MPOIIECCHI
paspeiBa M 00pa3OBaHUSA
HOBBIX XHMHYECKUX CBsI3eil
5)Onpenensier
9KCIIEPUMEHTAIILHO U3MEHEHNE
SHTAIIBIINN PEAKIIHH;
6)IIpon3BoaUT pacueTsl Ha
OCHOBE CIIPABOYHBIX JTAHHBIX.

11

3akoH ['ecca. DuTponus. CBoOoaHAs
sneprus 'mb0ca.

Brimongenune
MPAKTUIECKON PabOTHI
Ne3

1) OOBsicHseT puznUecKmit
CcMBICH 3aKoHa ['ecca;

2) Ucnonw3yer 3akoH ['ecca
JUTSL pacueTa H3MEHEHUS
SHTAIBIUNA XUMHYECKUX
peaKuii;

3)Xapakrepusyer 1)
OO0mpscHseT puznyecKuii
cMeIcT 3akoHa 'ecca;

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

peaKIuii;
3)XapakTepusyer

12 CKOpOCTh XUMHUUYECKOHN PEaKIUu. 1.3narp w onpenemnsats | 1)Dopmynupyer MOHSTHE
l'omorenHas xumMudecKkas peakiusi. CKOPOCTb NMPOTEKAHUSI | CKOPOCTh XUMUYECKOMN
['ereporenHas XuMH4ecKasi peakns. | XUMHUYECKOW peaklMK. | PEaKLHnu;

2)[IpousBoaut pacyeTsl
CpeIHEN CKOPOCTH PEaKIIHiL;
3)Bbruucnsier ckopocThb Jist
TOMOTEHHBIX U F€TEPOre€HHBIX
XAMHWYECKUX PEaKIUM.

13 Biusinue ycnoBuii Ha CKOPOCTh Brinmonnenue 1) [Ipumensier 3akoH
XAMHUYECKHUX PEAKLUM. Karanus. MPAKTUIECKON PabOThl | JEHCTBYIOIIUX MACC AJIs
Binnsinue koHueHtpanuu u gasinenus | Nod XUMHYECKHUX PEaKIUii;

Ha CKOPOCTh XUMUYECKUX PEAKLIUMN. 2)IIpou3BoaAUT pacyeThl,

BnusHue temneparypsl Ha CKOPOCTh UCITIOJIb3Ysl 3aKOH

XUMUYECKOU PEaKLIUHU. JEHCTBYIOIUX MacC;

Karanuzatopsl. UHTHOUTOpEI. 3)Pa3bsicHseT BIUSIHIE
JIABJICHUS U TEMIIEpaTyphl Ha
CKOpPOCTbh XUMHYECKOU
peaKkiuu.

14 XUMHUYECKOE pAaBHOBECHE. 1.0Onpenensate 1)PackpriBaeT MOHSTHUSA
Ob6patumble peakud. XUMUYECKOE | XMMUYECKOE oOparumast peaxuus,
paBHOBecue. KoHCTaHTa paBHOBECHS. | paBHOBECHUE B XUMHYECKOE PABHOBECHUE;
BnusiHue pa3nnyHbIx (GakTopoB Ha 00paTUMBIX 2)O0mbscHseT BIIMSTHUE
paBHoBecue. [Ipunnumn Jle-IllaTenpe- | XUMUYECKUX PEAKIUAX. | pa3IMYHBIX  (aKTOpOB  Ha
bpayna. XumMnueckoe paBHOBECHE B CMEILEHUE paBHOBECHS,
MIPOMBIIIUICHHBIX TIPOIIeccax. 3)O0bscuser mnpuHnun Jle-

[Tarense-bpayna;

MHlloscuser BITUSTHUE

M3MEHEHUS TEMIIepaTyphl,
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KOHIICHTpAIlM W JIaBJICHHUS Ha

XUMUYECKOE paBHOBECHE;
5)CocraBnser BBIpKCHUS
KOHCTaHTbI paBHOBeCHS,
6)O0BsCHICT JAUHAMUYCCKUN
Xapaxkrep XUMHUYECKOTO
paBHOBECHS.

15 UccnenoBanue Bausinus paznuuubix | 1. Beimonnenue DKCHEPUMEHTAIBHO HCCIEAYET
($akTOpOB Ha CKOPOCTb XUMHUYECKUX | MPAKTHUECKON pabOThl | BIUSHUE TEeMIIepaTyphl,
peakuui. Nes. KOHILIEHTpalUK, JaBJICHUSA Ha

CKOPOCTb XUMHUYECKUX
peaKuuii;

2) DKCIIEpUMEHTAITLHO
MOJITBEPKIAET BIIUSHUC
TEeMIEPaTyphbl HA CKOPOCTh
XAMHYECKHUX PEaKIUid;

3) DKcniepuMeHTaIBHO
JOKA3bIBACT BIIUSHUC
KOHIIEHTPAILlMU Ha CKOPOCTh
XAMHYECKUX PEaKIUid;
4)IIpon3BOAUT pacUEThI 1O
npasuity Bant-I'ododa;

5) O0bsicHseT pU3NIECKU
CMBICJI IOHATHUSA "dHEPrus

aKTHUBanuu'.
16 Teopuu KUCIOT U OCHOBaHUU 1.3HaTh U3BECTHBIE 1)PackpsiBaeT Teopuo

TEOPUH KUCITIOT U AppeHnnyca,

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

OOmscHseT paznuuus

3JIEKTPOJINTOB u
HERJIEKTPOJINTOB.

17 HNoHHble paBHOBECHS B paCTBOpax 1.O0BACHATH yCIOBUS 1)OnpenensieT HOHHBIC
a5eKTposnToB. MloHHOE HMOHHOI'O PAaBHOBECHS B | paBHOBECHSI B pacTBOpax
MPOU3BEJCHUE BOIbl. BomopoaHbIi pacTBopax 3JIEKTPOJIUTOB;

[I0KAa3aTellb. 3JIEKTPOJIUTOB. 2)/1oka3pIBacT Kaue€CTBEHHBII

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

18 Bydepnsie pactBopsl. PaBHoBecue B | 1.3HaTh u onpenensaTh 1)O0bsicHsIeT MIOHATHE
O0ydepHBIX pacTBOpax. OydepHbIe pacTBOPHI. O0ydepHbIe pacTBOPHI;
2)PazpsicHsieT Kiaaccu(uKaIio
O0ydepHBIX pacTBOPOB;
3)O0BsicHsIeT yca0BUs
COXpaHEHHMs paBHOBECHSI B
Oy(epHBIX pacTBOpax.

Paznen 4. Xumus BOKpyr Hac. XuMus 3eMiiu
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19

AHanuTtnyeckue METOJBI B
HCCICOOBAaHUAX. Ananutuyeckue
METOJbI B COBPEMCHHBIX

UCCIIEIOBaHMsIX. XpoMaTorpadusi.

1.XapakTepu3oBarh
AHAJIUTUYCCKHUEC METOAbI
XUMHH.

1)Ha3wiBaeT aHaMTHUECKHE
METOJIbI B COBPEMEHHBIX
UCCIICIOBAaHHUSIX XUMHUH,
2)OnuceiBaeT MPUHLIUIT
pa3aeneHus BEIIECTB METOI0OM
OymakHOMXpoMoTorpaduu;
3)PackpriBaeT TEpMHUHBI
HETOJIBIKHAS, TIOJBUKHAS
Gba3sbl.

20

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

1.3HaTh
3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
rajioreHoB B TPYIIIIE.

1)daer XapaKTEPUCTUKY
raJloreHaM 10 PacroOI0KEHUIO
UX B IIEPUOJUYECKON CUCTEME;
2)Omnpenensiet CTerneHb
OKUCJICHUS,
3EKTPOOTPHULIATENEHOCTb,
OKHUCJIUTETHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
TaJIOTeHOB;

3)XapakTepusyeT rajJoreHbl Mo
GUBUYECKUM U XUMHUYECKUM
CBOMCTBAM,;

4)O0bscCHSET 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB rajloreéHOB
B TpYIIIIE;

S)IIpoBOIUT Ka4eCTBECHHBIC
peaKIuu Ha XJIOPHI-, OPOMUS-,
HOIUI-, WOHEI;

6)O0BsICHSET OHOIOTUYECKYIO
poib oga B OpraHnu3Me
YeIIOBEKa, BOSHUKHOBEHHE
0ose3HeH, CBSI3aHHBIX C
nedunuToM Hoa.

21

N3ydeHune CBOKCTB TraJIOr€HOB U
ONpCACIICHUC IaJIOTCHUI-UOHOB B
BOJIHOM PacTBOpE.

1. Brimonnenue
MPAKTUIECKON PabOTHI
Nob6.

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

2) OOBSACHSAET UCTIOIb30BAHHE
XJIopa Juist 00e33apakuBaHUS
BOJIBI M OLICHUBAET
MPEUMYIIECTBA U HEAOCTATKH
JAHHOTO TPOoLIecca;

3) Onpenenser
(U3HOTIOTUYECKYIO POJIb
rajOreHOB U UX COEAUHEHHUI.

22

OnemenTsl 2 (ITA) rpymmeb.

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

aneMeHToB 2 (II) rpynmsl.
[TpupoaHbie 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 €€ YCTpaHEHUS,

3) PackpsiBaeT IpUMEHEHNE
BaXHEUIIINX COCTUHEHUHN
I1€JI0YHO-3eMEIIbHBIX
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METAaJIJIOB;
4)O0bsacHseT OMOJIOTHUECKYIO
POJIb COETMHEHUI KanbLUs U
MarHus;

5)CocraBinsieT ypaBHEHUS
peaKIuii, XapaKTepHu3yIole
OCHOBHBIE CBOMCTBA KaJbIIHs,
MAartus U UX BaXHEHUIIINX
COCTUHEHUN.

23 Pemienne skciepuMeHTAIBHBIX 1.BeinosineHue 1)IIpoBOAUT 3KCTIEPUMEHT 110
3ajad. MPaKTUYECKON pabOThl | KaueCTBEHHOMY OIpEAEIEHUIO

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) rpynmsbi. 1.3Hath 1)OnmceiBaeT Gpuznueckue u
H3meHeHne CBOMCTB 3JIEMEHTOB 3aKOHOMEPHOCTHU XAMHYECKHUE CBOMCTBA
14(IVA) rpynmsl. XuMudecKue W3MEHEHUS yIiiepojia, KpeMHUS U UX
cBoiicTBa eMeHTOoB 14 (IVA) (bU3HYECKUX U COCIMHEHUH;

TPYNIbl U UX COCTMHEHUN. XUMHYECKUX CBOMCTB 2) OOBSACHSAET Ka4eCTBCHHBIC
anemeHToB 14 (IVA) peakiu Ha KapOoHaT-,
IpYIIIbL. CUJIMKAT- UOHBIL;
3)OnpenensieT cTeneHb
OKMCJICHUS COCTUHEHUH.

25 @DopMBI HAXOKIAEHUS B IPUPOJIE U 1. 3HaTh GpopMBI 1)OnuceiBaeT HaxOXACHHUE
CIOCOOBI MOTYyYEHUS TPOCTHIX HAXO0XJCHUS B IIPUPOJIE | FIIEMEHTOB B IIPUPO/IE,
BelecTB. GopMbl HAXOXKIECHHUS B Y CIIOCOOBI MOJYYCHHS] | PAacCPOCTPAHEHUH U
MPUPOJIE U CIIOCOOBI MOTYUECHHUS MIPOCTHIX BEIIECTB MPUMEHEHUU TTPOCTHIX
MPOCTHIX BEIIECTB. anemeHToB 14 (IVA) BeliecTB 1eMeHToB 14 (IVA)

TpYyMIIbI TPy
2)OcyuiecTBisieT
TeHETUYECKYIO CBS3b Uuepe3
HalKMCaHUEe XUMUYECKHUX
ypaBHEHUU.

26 CtpoeHue u CBOWCTBA MOJIEKYJIbI 1.3naTh cTpoeHue u 1) IosicHsieT HU3KYIO

a3oTa u amMuaka. OcoOeHHOCTH
CTPOCHHS ¥ CBOMCTBA MOJIEKYJIbI
a3orTa.

AMMHMaK ¥ COJIM aMMOHUS.

CBOMCTBA MOJIEKYJIbI
a30Ta U aMMHUaKa.

XUMHYECKYIO0 aKTUBHOCTh
a30Ta Ha OCHOBE CTPOCHHUS
MOJICKYJIbI;

2)CocraBisieT ypaBHEHHUS
pEaKIH, XapaKTEPU3YIOIITUX
MOJTy4YeHUE U XUMUYIECKUE
CBOWCTBA ra3000pa3HOTO
aMMHaKa ¥ ero BOJHOTO
pacTBopa;

3) OnuceIBaeT crocoObl
POMBITIICHHOTO
MPOM3BOJICTBA AMMHAKA U
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A30THOM KUCJIOTHI U OTPACIIU

MPUMEHEHUS.
27 [TpoMbIIIEHHOE TPOU3BOICTBO 1.PackpeiThTexnonoru | 1) OnuceiBaeT BIUSHUC
A30THBIX YAOOPEHUH. 10 MPOMBILIJIEHHOTO A30THBIX YAOOpeHUl Ha
MIPOM3BOJICTBA @30THBIX | PACTECHUS,
ynoOpeHuit. 2) OnuchIBaET MPOMBIIIIIEHHOE
IIPOU3BOJICTBO a30THBIX
ynoOpeHuil.
28 KoHTakTHBIH c11oco0 momydeHus 1.PackpeITh 1) OGoCcHOBBIBAET 3HAYCHHUE
cepHoil kucinotbl. KoHTaKTHBII KOHTAKTHBIN c10c00 CEpPHOM KUCIOTBI IS
CIoco0 MOy4YeHUs CEPHON KUCIIOTHI. | MOJIY4YEeHUS CEPHON MPOMBIIIIEHHOCTH;
KHUCJIOTBIL. 2)O0BsICHSIET KOHTAKTHBIH

IIPOLIECC MPOMBIIIEHHOTO
IIPOU3BOJCTBA CEPHOU
KHCJIOTBI;

3) CpaBHUBaET CBOMCTBA
pa30aBICHHON U
KOHLICHTPUPOBAHHOM CEpHOM

KHCJIOT.
29 DKOJIOTN4YeCKOe BO3IEHCTBUE Beinonnenue 1)AnanusupyeT Bo3nelcTBHE
OKCHJIOB a30Ta U HUTPATOB U MPaKTUYECKON pabOThl | OKCHIOB a30Ta Ha aTMocdepy,
JMOKCH/Ia CEPHI Ha OKPYIKAIOLIYIO Ne8 HUTPATOB Ha I10YBY U BOJHBIE
cpeny. Bpeanoe Bo3neiicTBue Ha pecypchl;
OKPYKaIOILIYIO Cpeay OKCUIOB a30Ta, 2)O0BsICHSET POlb AUOKCHIA
HUTPATOB U TUOKCUA CEPHI. cepbl Ha (hopMHUpOBaHHE

KHUCJIOTHBIX JOXJIEH U UX
BO3JECHCTBUE HA OKPYKAIOIIYIO
cpeny;

3) OnuceiBaeT 0O6pazoBaHUE
JTUOKCHJIa CEPHI IPU TOPCHHUH
CEepoCcoIepIKaIIero
MCKOMIaeMOT'0 TOTLITUBA;
4)PackpbIBaeT BpemHOE
BO3/ICHICTBHE HA OKPYKAIOMIYIO
Cpely OKCHJIOB a30Ta,
HUTPATOB U IMOKCUA CEPBI;
S)IIpemmaraer myT penieHus
POOJIEMbl YMEHBIIICHHUS
BO3JIEUCTBUS COETUHEHNN
azora u gocdopa Ha
OKPYKAIOIIYIO CpeLy.

30 [TonydyeHue METAJIIOB U CILIABOB. 1.3HaTh CIOCOOBI 1) Ha3biBaeT MmecTOpOXI€HHS
Mertamnyprus. CriocoObl MOJIy4eHUs | MOJIy4€HUs METAJJIOB U | MEJH, LINHKa, Kelle3a, XpoMma U
MeTamioB. CriaBel. CocTas, CILIABOB. ux coeauHeHuiiB Kazaxcrane;
CBONCTBA. 2) OOBACHSIET CBOWMCTBA U

IIPUMEHEHHUE MEIY, [TUHKA,
XpOMa U UX BAKHEHIINX
COCIIMHECHU;

3)OnuchiBaeT MPUMEHECHHE
AJIFIOMHMHUA U €T0 CIIJIaBOB,
4)OOBACHIET KOPPO3HIO,
IMPUYIUHBI €€ BOSHUKHOBCHUS U
HETraTHBHOE BIMSIHUE HA CPOK
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SKCILTyaTalluy METAJUTHUYECKUX
KOHCTPYKLUU;

5) HaswiBaeT coctaB
Ba)XKHEHIIINX CIJIaBOB,
PUMEHSIEMbIX B HayKe,
TEXHHKE U B OBITY: UyTYH,
CTaJb, JaTyHb, OpOH3a,
MEJBXUOP, AI0Pab;
6)OmnuchIBaeT CriocoObl
MOJTyYeHHUsl YyTyHa M CTaIH U
WX CBOICTBA.

31 [Ipon3BOACTBO YyryHa U CTAJIH. 1.YcBOUTH OCHOBBI 1)Ha3piBaeT XumMuuecKue u
[TpousBoacTBO uyyryHa. TeXHONOTHSI | TEXHOJOTUU U TEXHOJIOTHYECKHE MPOLIECCHI,
npouecca. [IpousBoncTso cranu. MIPOU3BOJICTBA MPOUCXOISIINE TIPH
CniocoOblI MoTy4eHus CTaH. MOJIy4EHUS YyT'yHa U MOJIyYEHUH YyTYHa;

CTaJIH. 2)XapakTepu3yeT HCXOJHBIE
MaTepuaibl A MOTydeHus
CTallu;
3)O0BscHEeT 0COOCHHOCTH
nepepabOTKU YyTyHa B CTallb.

32 OO0mias xapakTepUCTHKA 1.XapakTepu3oBarh 1)PackpsiBaeT MoHATHE U
MEPEXOIHBIX METAJIJIOB. MEPEXOIHbIC METAJIBI. | CBOMCTBA MEPEXOTHBIX
buonoruueckas posb nepexoHbIxX METaJIJIOB.

MeTauioB. CBOMCTBA EPEXOIHBIX 2)PackpsiBaeT
METaJlIOB. OMOJIOTHYECKYIO POJIb
MIEPEXOTHBIX METAJIIOB.

33 KoMiiekcHble coe TMHEHMS. 1. 3naTh kKoMIuieKCHBbIE | 1)OOBICHSIET MOHATHE
BHyTpeHHSs1 KOOpIUHAITMOHHAS COCTUHEHUSI. BHYTPEHHSISI KOOPIUHAIIMOHHAS
chepa. BHenHss KoopAMHAITMOHHAS chepa, BHEITHSA
chepa. KOOpJMHAIIMOHHAs cdepa;

2)Pa3bscHsSIET TEPMUHBI
KOMILJIEKCO0Opa3oBaTeb,
JUTaHJa, KOOPINHAIMOHHOE
YHCIIO.

34 HayuHble npuHIMITB XUMUYECKOTO 1.3HaTh OCHOBHBIE 1)ITepeuuncnsieT OCHOBHbBIC

MIPOU3BO/ICTBA. HAyYHBIC TTPUHIIHITHI MPUHIIAITE] XUMAYECKOTO

XUMHYECKOTO IIPOU3BO/ICTBA;

IIPOU3BOJICTBA. 2)OnpenensieT MaTepuabl,
MOJIBEPralOIINECs BTOPUYHOU
nepepaboTke;
3)Pa3bsicHseT 3HaUCHHE
HENPEPHIBHOCTU XUMUYECKOTO
IIPOU3BO/JICTBA.

35 [TpoGnembl OXpaHbI OKpYyKarOIIEH 1.3HaTh MpoOIEMBI )IIporuo3zupyer

Cpe.bl TPH MPOU3BOICTBE METAIIJIOB.

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

OXPaHbI OKPYXKAIOIICH
Cpelnbl IIpH
MIPOU3BOJICTBE
METaJIIOB.

9KOJIOTUYECKHE TIPOOIIEMBI B
Pa3IUYHBIX OTPACIAX
XUMHUYECKON
IPOMBIIITIEHHOCTH
Kazaxcrana;

2) PackppIBaeT 9KOJIOIMUECKHE
IpoOJIEMbl XUMHUECKUX
npousBoacTB KazaxcraHa;

3) OueHnBaeT BO3ICHCTBHE
OTXO0JI0B XUMHUYECKOTO U
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METaJTypruuecKoro
IIPOM3BOJICTB HAa OKPY’KAIOIIYIO
cpeny;

4)IIpennaraer nyTu pelIeHUs
poOJIEMBI JIeTpaialluu
3eMellb, 3arpA3HUTENCH
BO3/yXa, IPOMBIIIIEHHBIX
CTOKOB;

5) O0BsicHAET OMOJIOTHYECKYIO
POJIb METAIIJIOB U HEMETAJIJIOB
B JKU3HEESITEIbHOCTH KUBBIX
OpPTraHU3MOB.

36 12 npuHIIUTIOB «3€JIC€HON XUMUN. 1.3narp 12 npunnunos | 1) Ha3eiBaer u o0bscuHsieT12
3arpsizHeHue arMocgepsl, «3e1eHON XUMUM. NpUHIUIOB "3eaeHoi XxumMun'";
ruapocdepsl, TUTOCHEPHI. 2)IlepeuncusieT UCTOUYHUKH
Pa3pyenne 030HOBOTO Cl10s1 3€MIIH. 3arpsA3HEeHus: aTMOC(ephl,
['mobanbHOE TTOTEIICHHE. ruapocdepsl u TUTOChHEpPHI;

3)IIpennaraer myTu penieHUs
IJ100aTBHBIX YKOJIOTUYECKUX
npobiewm;

4) O0OBsACHsIET TpobIEeMy
"mapHUKOBOTO P dexTa” u
pa3pyueHusi 030HOBOTO CIIOSL.

Yriepoa M ero coeuHeHus

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

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

OpraHN4eCKOM XUMHUH
KaK ITPOU3BOJHBIC
YIJIEpOJa U €ro
COCTMHEHU.

BEIIIECTBA OT HEOPTaHUYECKHUX;
2) OnuchIBaeT TUOPHUIU3AIUIO
yriiepojia B yIriIeBOA0POAAX;

3) OOBsicHsAEeT 0COOCHHOCTH
CTPOCHUS aToMa yriepoja u
CIOCOOHOCTH 00pPa30BHIBATH -
C-C cBs3y;

4)Ha3zbiBaeT OCHOBHBIC
10J10’keHus Teopuu A.M.
bytneposa;

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

2.3HaTh COCTaB U
CTPYKTYpPY
OpTraHUYECKUX
BCIIECTB.

1)CocrasinsieT popMyIbl
HU30MEPOB: CTPYKTYPHBIX,
MOJIO’KEHUS CBS3H,
(GYHKIIMOHATBHBIX TPYII U
MEKKJIaCCOBBIX;
2)PackpbIBaeT CTPYKTYpy U
POJIb paIuKaoOB B KU3HU
JKUBBIX OPTaHU3MOB;
3)Ilosicasier popmupoBanue
TOMOJIOTHYECKUX PSJIOB;

4) OOBACHSIET pa3Iuuue u
CXOJICTBO CBOMCTB rOMOJIOIOB;
5) CocraBnsieT CTpyKTypHBIS
(dopMyIBI COeTMHEHUH 1
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Ha3bIBAET UX 110 HOMEHKJIAType
HIOITAK (IUPAC-
MEKTYHApOIHBIN COI03
TEOPETUYECKON U IPUKIIATHON

XUMUN).
38 Knaccudukanust opraHngeckux 1.YcBouth 1) OnuceiBaeT cTrpoeHne
BeniecTB. OCHOBHBIE KJIacCU(UKALIUIO (GYHKIIMOHAJIBHBIX TPYIIT
(G yHKIIMOHATBHBIC TPYIIIHI B OpPraHUYECKUX CIIUPTOB, AJIbJIETUOB U
OpPraHUYECKUX COCTUHEHUSIX. BEIIECTB. KETOHOB, KAPOOHOBBIX KUCIIOT,
Homenxknarypa. 3pUpOB;

2) PackpriBaeT 3HaUCHUE
OPraHUYEeCKHX COCIMHEHUN B
JKU3HU YEJIOBEKA;

3) PackpbiBaeT Bkian
Ka3aXCTaHCKUX YYEHBIX B
pa3BUTHE OPraHUYECKOU

XUMUH.

39 [IpenenbHbie yraeBOAOPOADL. 1.3Hatb npeaenbHbIE 1)HaspiBaeT mpoyKThl
Aunkanbl. ['oMonorudeckuii psi. YIJIEBOAOPO/IBI. CTOpaHMS aJTKAHOB U
Homenknarypa u uzomepus, OIICHUBAET UX BJIMUSHUE HA
CBOICTBa ajkaHoOB. [[ukioankaHeI. OKPYKaIOIIYIO Cpeny;

2)OnpenensieT MOJIEKYISIPHYIO
dbopmysy BelecTBa 1o
JAHHBIM TIPOJYKTaM CTOPaHMUS;
3)HaxoauTt npocreiimue u
MOJICKYJISIPHBIE (DOPMYITBI
OpPraHMYECKUX BEIIECTB IO
MACCOBBIM JIOJISIM JIEMEHTOB U
OTHOCHUTEJIbHOM IJIOTHOCTH UX
MapoB;

4)XapakTepusyeT
TOMOJIOTUYECKUU P,
CTpOEHHE, XUMHUUECKHUE U
¢du3nueckre CBOMCTBa
UKJIOAJIKAHOB;

5)CocraBisieT CTpYKTYpHBIE
dbopmyIsl 1 HOPMYITBI
M30MEPOB, HA3bIBACT BEIIECTBA
o HoMeHknatype MIOITAK
(IUPAC-MexayHapOoTHBIHA
COI03 TEOPETUUYECKOUN 1
MPUKIIATHON XUMUN).

40 HenpenenbHbie yrieBogOpOIbI. 1.3naTp 1)CocrapmsieT
AJKeHBI, cOCTaB, CTPYKTYpa, HEIPECIbHBICYTIIEBO] | TOMOJIOTUYECKUH Psif
TOMOJIOTH U n3oMepbl. du3nueckue | opoibl HenpeaeIbHbIX
Y XMMUYECKHE CBOMCTBA aJIKEHOB. YIJIIEBOIOPOOB;

2)O0BACHSIET CTPOCHHUE,
¢u3nUecKkre 1 XUMHYECKHUE
CBOICTBA HEMPEIETbHBIX
YIJIEBOIOPOOB;
3)PackpriBaeT crocoObl ux
MOJTyYeHUS;

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

41

Peakuusa nonumepusanuu.
[IpousBoacTBO
nojaudTUIeHa. PeakmonHas

CIocoOHOCTH alkeHoB. [IpuMeHeHwme.

1.XapakTepu3oBarb
peakum
MOJTUMEPHU3ALIH U
IIPOMU3BOCTBO
MOJIUATUIICHA.

1) CocraBinser peakuun
noJIMMepHU3aH (MOJIUITHIIEH,
MOJIUTIPOTTHIICH,
MOJTMBUHUJIXJIOPHT);

2) Paznuuaer noHsATus

"MoHOMep", ""ayIeMeHTapHOe
3BEHO",

"omuromep", "monumep",
"cTenenp nonuMmepusanun';
3)CocraBisieT ypaBHEHHE
peaKIy MOJTUMEpPU3AIH U
MOJIMKOHACHCALIUH;
4)Ha3piBaeT oOmactu
MPUMEHEHHUS MOJINITUIIEHA U
JIPYTUX TOJUMEPOB.

42

CocTtaBieHue MOJIeJIed MOJIEKYT

OpTraHN4YCCKUX BCIICCTB.

1.BrimoaHenue
MPAKTUIECKON PabOTHI
Ne9.

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

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

43

KauecTBeHHbIE peakuu Ha
HEHACBIILEHHOCTb CBSA3H.

1.BrimorHeHune
MPaKTUYECKOU pabOThI
Nel0.

1)IIpoBOAUT KaUeCTBEHHBIE
pEaKIUH HAa HEHACHIIEHHOCTh
CBSI3U,

2)O0BsACHSET TEPMUH
"HEeHACHIICHHOCTE'" U BIUSIHUE
HEHACHIIICHHOCTH Ha CBOIMCTBA
COCIUHCHMS,
3)OKcrepuMEHTaIbHO
JIOKa3bIBa€T HEHACKIIIICHHOCTD
CBsI3eH B aJIKCHAX.

44

Ankanuensl. Kayuyk u pe3uHa.
Anxunpl. AuetuiieHd. Bkian

Ka3aKCTAaHCKHUX YYCHBIX B PA3BUTUC

OPraHNYEeCKON XUMHH.

1. YcBouThs 3HAHUA IO
aJIKaueHaM U
AJIKUHAM.

1)O0BsicHSIET CTpOCHUE,
CBOMCTBA aJIKaJIUEHOB U
QIKUHOB;

2)OO0BSCHSET CBOMCTBA
QIKAIMCHOB U aJIKKHOB Ha
OCHOBE MIX CTPOCHHS,;

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

4)CocraBisieT
TOMOJIOTUYECKUH PSJT
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 TO3UIIH
JEJI0OKaIN3alii JIEKTPOHOB;
2) OnuchIBaeT CBOWCTBA,
XapakTepHbIe 711 OCH301a U
€ro rOMOJIOTOB;

3) CocraBinser peakiuu
NOJy4YeHHUs1 OEH30I1a U €ro
TOMOJIOTOB;

4) O0BsCHSET TPUMEHEHUE
OcH301a B OPraHMIECKOM
CHHTE3E.

46

['eTeporuKIMuecKre COeTUHCHUS.

1. Xapakrepu3oBarb
reTePOLUKINYECKUE
COETMHEHUSI.

1)PackpriBaeT
MOJIEKYJIBI
TeTePOLMKINYECKUX
COCIIMHECHU;
2)O0BSACHIET HOMEHKIIATYPY U
U30MEPHIO
TeTePOLMKINYECKUX
COCIIMHECHU;

3)PackpsiBaeT 001acTh
MMPUMCHCHUA
TeTePOLMKINYECKUX
COEMHECHUM.

CTPYKTYPY

47

Hcrounnku yraesoaopoaos. Hedts.

[TepepaboTka He(hTEMPOIYKTOB.

1.3HaTh UCTOUHUKU
YIJIEBOJIOPOJIOB.

1) PackppiBaeT ucmoan30BaHNE
YTIIEPOCOCPIKALIIX
COCIMHEHUN B KaUeCTBE
TOTLIINBA;

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

48

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

1.XapakTepu3oBaTh
IIPUPO/IHBII ras,
MONyTHBIC HE(TIHBIC
ra3bl Kak UICTOYHUKU
TEIJIOBOM HEPTUH.

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

3)CocraBisieT ypaBHEHHUS
XUMHYECKUX PEaKIUM.

49

Vronbs. KokcoBanme kaMeHHOTO
YTJIA.

1.3HaTh
TIPOUCXOXKICHHE
KaMEHHOTO YyTJIA U
MPOIIeCC KOKCOBAHHUSI.

1)HazpiBaet obmactu
IPUMEHEHUS
YTIIEPOJCOePIKALIIX
COCTMHEHNN

B KaUE€CTBE TOIUIHNBA;
2)O0BACHSIET MPOIECC
KOKCOBaHUSI KAMEHHOTO YTJIs;
3) Ompenensier 1o KapTe
MECTOPOXKICHUS YIJIsd, HEPTH U
MPUPOJHOTO Ta3a B
Kazaxcrane.
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50

I"anorenoankansl. [lonydyenue
rajioreHOaJIKaHOB.

1.YcBouTh MeXaHu3M
peaKui MoJy4eHUs
rajloreHOaJIKaHOB.

1)O0BscHsIeT BaKHOCTh
rajoreHOaIKaHOB JUISL
OpPTraHWYECKOTO CHHTE3a;

2)Ilepeuncnsier METOIbI

MOJyYEeHHUS TaJIOT€HOAKaHOB;
3)O0BsACHSET BIUSTHUC
rajJoreHOaJIKaHoOB Ha

OKPYKAIOIIYIO CpPENy.

51 Peakiuu nykneomibHOTO 1.3HaTh peakmuu 1)O0BscHsIET 3HAYCHHE
3aMENIeHUs] U 3JIUMUHUPOBAHUS HYKJIEO(UIHLHOTO HYKJICOUIHHOTO  3aMeIeHUs
raJIoreHoalIkaHoB. MexaHu3M 3aMelIeHHS U raJIoreHOANIKaHOB;
peakuuii HyKJIeo(pUIBHOTO AIUMUHUPOBAHUS 2)[aet onpeneneHune peakuu
3amenieHus. Peakiu raJloreHOaIKaHoB. IMMHHUPOBAHMUSL.
JIMMUHUPOBAHHUS (OTILIETICHNUS).

MexaHu3M peakiyu.

52 Kucnopoaconepxaiue 1.3naTh 1)I1epeuncisier cniocoOb!
opranuueckue coequHeHusi. CoupThl | KHUCIOPOACOAEpKallie | MOTYYeHUs U 00JacTH
0JIHOATOMHBIE, MHOTOATOMHBIE. OpraHUYEeCcKUe MPUMEHEHUSI CTIUPTOB;
Knaccudukanms 1 xumMuaeckue COEMHEHHS, 2)PackpbIBaeT TOKCUYHBIC
CBOMCTBA CIUPTOB. [IpOMBIIIITIEHHOE | OAHOATOMHBIE U JIEUCTBUS CIUPTOB Ha
IIPOM3BOJICTBO STHUJIOBOTO CIIUPTA. MHOT0aTOMHBIE OpraHM3M YeJIOBEKa;

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

53 PacTBOpMOCTb CIUPTOB B BOJIE, 1.BeimonHnenne 1)CocraBisieT ypaBHEHUS
TOPEHUE CIIUPTOB, KAYECTBEHHBIE MPAKTUYECKON PabOThl | peaKIui,
peaKuHuu Ha OTHOATOMHBIE U Nell. XapaKTEPUZUPYIOIIHNX
MHOT'O2TOMHBIE CIIUPTHI XUMHUYECKHUE CBOMCTBA

CIIUPTOB;

2)IIpoBOAUT KaYECTBEHHBIE

peakuuy Ha OJJHOATOMHbBIE U

MHOT'OaTOMHBIE CIIUPTHI;

3) OOBsCHAECT XUMUYECKHE

CBOMCTBA CIIUPTOB HA OCHOBE

B3aMMHOT'O BJIMSTHUS aTOMOB.
54 ®enounbl. CTpoeHHUE U CBOMCTBA 1.31aTh eHonsl, ux 1)HazpiBaeT ciocoOb1

(dbeHooB.

CTPOECHHUE U CBOMCTBA.

noyrydeHus: (heHOJIOB;
2)CocraBisieT ypaBHEHHUSI
peaKuuid,
XapakTepU3UpYyIoIIne
XUMUYECKHE CBOKCTBA
¢deHonos;

3)HaswiBaeT ob6nacTu
npUMEHEeHHUs (EHOJIOB.
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55

KapOoHunbHbIE COeTMHEHUS.
Anbaerubl U KeToHbl.CTpOeHUE U
HOMEHKJIaTypa KapOOHUIIBHBIX
coenuHeHun. [lomydenue u cBolicTBa
aJIbIETUI0B U 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 XUMHH );
2)CocTaBisieT ypaBHEHHUSI
peaKInil MOJTy4eHUs
QIBJICTU/IOB U KETOHOB;
3)Ha3siBaeT mpoIyKTHI
OKHUCJICHUS U BOCCTAHOBJICHHUS
aJbJIETH/IOB U KETOHOB.

56

Kap6onoBbie kuciotsl. CTpoeHue u
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
[Tonmyuenue u cBOMCTBa KApOOHOBBIX
KHCJIOT.

1.3natp KapOOHOBBIE
KHCJIOTHI.

1) CocraBnsieT CTpyKTypHbIE
dbopmysbl KapOOHOBBIX
KHCJIOT U Ha3bIBAET UX 110
MEKTYHapOAHOMN
HOMEHKJIAaType;
2)O0BscHsET pu3nIecKue
CBOWCTBA M CIIOCOOBI
MOJTYYeHUST KapOOHOBBIX
KHCJIOT;

3)3anuceIBacT ypaBHCHHS
peaKiui, XapakTepU3yOInX
XUMUYECKHE CBOKCTBA
KapOOHOBBIX KUCIIOT;
4)Ha3zbiBaet obsactu
npUMEHEeHHs KapOOHOBBIX
KHCJIOT.

57

HonyquHe 1 U3YYCHUC XUMHUYCCKUX
CBOWCTB YKCYCHOW KUCJIOTHI.

1.BrimorHeHune
MPaKTUYECKOU pabOoThI
Nel2.

1)CocraBnsier ypaBHEHUS
peaKkuuy NoJy4yeHus! YKCYCHOM
KHCJIOTHI;

2)IIpoBoANT KaYeCTBEHHBIE
pPeaKIUu peakuuil XUMUYECKUX
CBOMCTB YKCYCHOW KHCIIOTHI;
3)/lenaeT BBIBOABI IO paboTe.

58

Cnoxnbie 3pupbl 1 MbuIa. JKUpBHL.

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

1)CocTtaBisieT CTpyKTypHBIC
dbopMyIbl 3(UPOB U HAZHIBAET
UX IO MEXIYHAPOIHOMN
HOMEHKJIAType;
2)CocTaBisieT ypaBHEHHS
peaKuuii MoIydeHUs IPOCTHIX
U CJIOKHBIX 3(pHUpOB;
3)OmnuckIBaeT cocTaB u
CTpOEHHE KUPOB;

4) O6wscHseT GyHKIUU
KUPOB;

5)IIpoBoaAUT KAaUECTBEHHYIO
peaKiuIo Ha )KUPHI,
6)HazbIBaeT NpoayKThI
TUAPOJIN3A U OMBUICHHUS
KUPOB.
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59 Mpbl1a ¥ CHHTETHYECKHE MOIOIIINE 1.YcBouth MbLIa U 1) OnuceiBaeT criocoObl
cpenctBa. CocTaB, CBOMCTBA MbUJIa U | CHHTETHYECKHUE MOJTyYeHHUsT MbLJIa,
CUHTETHUYECKHUX MOIOIIUX CPENICTB MOIOIIHE CPE/ICTBA. CUHTETHUYECKHUX MOIOIIUX
(CMC). ITIpon3BoACTBO MbLIA U CPEICTB;

CHHTETUYECKHX MOIOIIUX CPEICTB 2)OO0BACHSIET CBOMCTBA
(CMO). MOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB;
3)PackpriBaeT HEOOXOIUMOCTh
3alIUThl TPUPOIBI OT
3arpsi3HEHUS] CHHTETUYECKUMU
MOIOLIMMU CPEICTBAMU.

60 Bricokomouiekynsipabie coeAuHeHus. | 1.3HaTh XUMHUIO )OKCEpUMEHTAITBHO
[IpuponHbie U CUHTETHYECKUE BBICOKOMOJIEKYJISIPHBIX | pacllO3HAET IJIACTMACCHI U
noauMepbl. CTpoeHHne NOJIUMEPOB. COCMHEHHIA. BOJIOKHA;

Peakuus nonumepuszanuu. 2) Paznuyaet BuAbI
[Tpon3BOACTBO MONUATUIICHA. MOJIUMEPOB, IPOU3BOJANMBIE B
Kazaxcrane;
3)HaswiBaeT cBoiicTBa 1
00J1aCTH IPUMEHEHUS
HEKOTOPBIX MOJIMMEPOB 1
nJ1acTMacc;
4) CocTaBisieT cXeMy
TEHETUYECKOMN CBSI3M OCHOBHBIX
KJIACCOB
OPraHUYEeCKUX COCIUHEHU;
S)PaccunThIBaeT BBIXOT
MPOIYKTA, KOJTHUYECTBO (00BEM,
Maccy)
MPOJIYKTa PEaKLUH 10
KOJIMYECTBY pearcHTa (00bemy,
Macce).

61 Peaknuy moOJMKOHOCHCAIIH. 1.YcBouth peakuuu 1)Onpenensier peaKIuo
[Monmuamu et 1 monuAGUPEL. Peakium | moauKoH IeHCAIIH, MOJIMKOHICHCAIIUH;
MOJUKOHIEHCAIIMA. XUMUYECKUE MOJTy4YEeHUS 2)3amnucheIBaeT peaKuuu
BojlokHa.  [Ipumenenue MOJIMAMUJIOB U MOJIy4eHUsI TOJUAMUIOB U

O (PUPOB. o GUpPOB;
3)PackpriBaet
KJIaCCU(UKALIHUIO BaXKHEHIIINX
BUJIOB BOJIOKOH.

62 [Ipumenenue 1 BO3IeCTBIE 1.0uenuBars 1)HazsiBaer oOactu
MJIACTUKOB Ha OKPYKAIOWIYIO CPENy. | MPUMEHEHUE U MPUMEHEHHUS TIJIACTUKOB;
[Tpon3BOACTBO MOIUMEPOB B BO3JECHCTBUE 2)XapakTepu3yet
Kazaxcrane. [Ipumenenue. IUTACTUKOB Ha BO3JCHCTBUE IUIACTUKOB Ha
BoszneiicTBue miacTUKoOB Ha OKPY’KAIOIIYIO CPENy. OKPYKAIOIIYIO CPELY;
OKPYKaIOILLYIO Cpeny. 3)PackpbiBaeT MPOU3BOJCTBO

noauMepoB B Kazaxcrane.

63 Pacnio3naBaHue miactmace 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 UX MIEPEPaOOTKHU.

64 Pa3paboTka HOBBIX BEIIECTB U 1.3HaTh cIOCOOBI 1)Pa3bsicuser CHIOCOOBI
maTepuainoB. PazpaboTka u co3ganue | pa3pabOTKU HOBBIX MOJTyYEHUsI HOBBIX MaTepHalioB
HOBBIX MaTepuasioB. Pa3pabotka u BEIIECTB U MAaTEPHAJIOB. | C UCTIOJIb30BAHUEM
CUHTE3 JICKapCTBEHHBIX MPEraparos. COBPEMEHHBIX METO/IOB;

2)OO0BSCHICT 3HAYCHUE HOBBIX
MOJIUMEPOB;

3)CocTaBnsieT  CTPYKTypHBIE
(GhOpMyJIBI BEIIECTB;
4)IlosicHseT IIPaKTUYECKOE
3HaYeHHE HOBBIX MaTEPUaJIOB;
5)PackpbiBaet crioco0
pa3pabOTKU U CHHTE3
JICKapPCTBEHHBIX MPEMapaToB.

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

MOJTyYeHUs HAHOMAaTEPHUAJIOB. HayKu «HAHOXHUMHS;

Pa3paboTka HOBBIX MOJUMEPOB.
[IpakTryeckoe 3HAUEHUE HOBBIX
MaTepHaoB.

2)Ha3piBaeT METOABI CHHTE3A,
UCCJIEIOBAHUS U obnactu
NPUMEHEHHSI HAHOYACTHII.

Pa3znena 5. Xumud u ;kn3Hb. buoxumusa

66 VYrneonpl. Knaccudukarus 1.YcBouTh Kiacc 1)Paznuqaer hopMyITBI
yraeBooB. CTpOEHHUE YIiIeBOAOB. YTJIEBOJIOB. MOJIEKYJ TIIOKO3bI, (PPYKTO3bI,
CBoiicTBa M MPUMEHEHHUE YTJIEBOJIOB. pubo3HI, JI€30KCUPUO03HI,

caxapo3bl, Kpaxmasa "
LEJUTIOJIO3BL;

2)CocraBisier yYpaBHEHUs
peaxkuuit CIIUPTOBOTO,
MOJIOYHOKHCJIOTO  OpOXKEHHS
TJIFOKO3BI;

3)Ha3zbiBaeT IIPOJTYKTHI
THJIpOJIM3a caxapo3sl,
KpaxMajia W LeJJII0JIO3bI;
4)CpaBHUBACT  CTpOCHUE |
CBOMCTBa KpaxMaia u
LEJUTEOJIO3BL.

67 XUMHYECKHE CBOWCTBA INIIOKO3bl Kak | 1.BeimonHenue 1)OxcnepuMeHTaIbHO
anpaeruaocnupra. KagectseHHas IIPAKTUYECKON pabOThl | ONpenenseT Haau4ue
peaKkius Ha Kpaxmall. Nel4. (GYHKIMOHATBHBIX TPYIII B

IJIIOKO3€;
2) IIpoBOOUT KayeCTBEHHYIO
pEaKIMIo Ha Kpaxmall.

68 AMUHBI. Knaccudukanus u | 1.YcBouts 3HaHus 00 1)PackpriBaer
HOMEHKJIaTypa aMHMHOB. | aMUHaX. KJIacCU(UKaALUIO U

duznueckre, XUMHUUYECKUE CBOMCTBA
aMUHOB.

HOMEHKJIaTypy aMUHOB;
2)CpaBHUBAET CTPYKTYPHI U
OCHOBHEIE CBOMCTBA aMMHaKa,
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aMHHOB ¥ aHWJIMHA;
3)O0mscHseT puznyeckue
CBOMCTBa aMUHOB M aHWJIHA;
4)CocraBnsieT ypaBHEHUS
peaknuii mosy4eHusl aMHHOB U
AQHMJIMHA.

69

AmuHokuciaotsel. CocTaB, CTPOCHHE,
Oumosyoruveckas poiib aMUHOKHCIIOT.
duznveckue u XUMHUYECKHUE
CBOMCTBA aMHUHOKHCIIOT.

1.3HaTh
AMUHOKHCJIOTBI, KakK
Ba)KHEHIIIEM KJ1acce
COCIUHCHHUI.

I)ITepeuncnsier TpuBHAIbHBIC
U CHCTEMAaTUYECKUE 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
TUAPOIIN3a OENIKOB;
2)IlosicHsieT oOpa3oBaHue
MENTHUIHBIX CBS3EH MPHU
MOJTYYCHUH OCJIKOB M3 a —
AMUHOKUCJIOT;
3)CocraBisieT epBUUHYIO,
BTOPUYHYIO, TPETUYHYIO H
YETBEPTHUYHYIO CTPYKTYPBI
MOJIEKYJIbI OeTIKa;
4)OnuceiBaeT GyHKIIUA
OeIKOB.

MPOIYKThI

71

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

1.3naTp
MIPUMEHEHUE
(dhepMeHTOB.

poiib u

1)O0BsCHSIET POJIH

(bepMeHTOB;

2)OnuChIBaCT CENIEKTUBHOCTD,
3 PEKTUBHOCTH (PEPMEHTOB;
3)PackpriBaeT obJacTb
NpUMEHEHHUs (EpMEHTOB.

72

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

1.3Hatp CTPYKTYpY
J€30KCUPHUOOHYKIIEUHO

Bbix kucior (JAHK) wu
PUOOHYKIIEMHOBBIX

kuciot (PHK).

1)OnuceiBaeT cTpoeHUE
HYKJICMHOBBIX KHUCJIOT U HX
KJ1accu(uKanumio;
2)CpaBHUBAET CTPYKTYPbI
N€30KCUPUOOHYKIIEHHOBBIX
kucnot (JIHK) u
PUOOHYKJIEMHOBBIX KHCIIOT
(PHK);

3)O0BsACHSIET OUOTOTHYECKYIO
poJIb
N€30KCUPUOOHYKIIEHHOBBIX
kucnot (IHK) u
PUOOHYKIIEMHOBBIX KUCIIOT
(PHK);

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

73

JleHarypauuss W LBETHBIE PEAKLHUHU
OEJIKOB.

1.BrimoHenune
MPaKTUYECKOU pabOoThI
Nels.

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

IIpoBepka 3HaHUI 1.Beimonuenue
KOHTPOJIbHON pabOThI

JlaGopaTopHbIe ONBITHI M NMPAKTHYECKHE PA0OTHI:

Omnpenenenre TemiIoBoro 3pgexra peakunu HeUTpaIu3aluu

HccnenoBanue BIUSHUS Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKHUX PeaKui

3. Uccnenoanue 3(pPeKTUBHOCTH BIAUSHUS Pa3INYHBIX KAaTaM3aTOPOB HA CKOPOCTh
XAMHUYECKOUN peaKIuu

4. V3ydeHue CMEIIeHHs] TMHAMUYECKOr0 paBHOBECHS MO/ ACHCTBUEM PA3TUUYHBIX

dakTopoB

CocTaBneHue 3JIEKTPOXUMUYECKOTO PsI/Ia HANIPSHKEHUI METaNIOB

Bymaxnast xpomartorpadus

N3yyeHue CBOMCTB raJIOT€HOB U ONPeIeNICHUE TaIOTe€HHUI-MOHOB B BOJTHOM PacTBOPE

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

9. PemieHue sKkCiepUMEHTANIbHBIX 3314

10.CocraBiieHre Moziesiel MOJIEKYJT OPraHUYECKUX BEIIECTB

11.KauecTBeHHbIE peakIUK Ha HE HACBIILIECHHOCTh CBA3U

12.PacTBOpUMOCTb CIUPTOB B BOJI€, TOPEHUE CIIUPTOB, KaY€CTBEHHbIE PEAKIIMU Ha
0JIHOATOMHBIE U MHOTOATOMHBIE CITUPTHI

13.CocraBienue MoaeneiiMoneKyn 6en3ona

14.M3yueHne CBOWCTBYKCYCHOM KHCIIOTBI

15.I1omyuenure u CBOWCTBA CIOKHBIX 3(pUPOB

16.CocraBnenue Moaene MOJEKY)I aMMHaKa U aMHUHOB

17.CocraBneHre MOJIEKYJI aMUHOKHUCIIOT U ONPEAEICHHE ACCUMETPUYHOTO aTOMa yIJjiepo/ia

18.CBoiicTBa aMHUHOKHUCIOT

19. Xumuueckue CBONCTBA TIIFOKO3bI KaK allbJIErUI0 CIUpPTAa.
KauectBeHHasipeakusiHakpaxman

20./lenatypaiys ¥ IBETHBIE PEAKIIMK OETIKOB

21.U3roroBaenunemonenu JJHK

22.IlonuMepsl U UXCBOKMCTBA

23.Pacno3HaBaHUEIIACTMACC U BOJIOKOH

24 .PelieHnesKCIepUMEeHTaIbHbIX3a1a4

25.XuMH4YeCKHUe CBOMCTBA CBUHIIA, OJIOBA U MX COCAUHCHHI

26.KauecTBeHHas peakiysi Ha MOHBI: aMMOHUSA, CyTb(haT

27. TutpoBaHuE CUIILHOTO OCHOBAHUS CUJIBHOW KUCTIOTOU

28.CBolCTBa KOMIUIEKCHBIX HIOHOB MTEPEXOIHBIX METAIIOB

29.T"anbBaHNYECKOETTOKPHITHEMETAITINYECKUXIIPEIMETOB

N —

0 =W
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7. IlepeyeHb JUTEPATYPhI U CPEACTB 00yUeHMSI

OcHoBHas:
1.M.K.OcnanoBa, K.C.AyxaagmeBa, T.I'. bemoycoBa Xumwms: YueOnuk 1,2 wacte i 10 kmacca
€CTeCTBEHHO-MAaTEMaTUYECKOI0 HalpaBiIeHus 001eo0pa3oBaTeNbHbIX Ko Anmarsl: Mekrern, 2019r.
2.M.K.OcnanoBa, K.C.AyxamueBa, T.I'. bemoycoBa Xwumms: VYueObnwmk 1,2 wacth jus 11 kiacca
€CTeCTBEHHO-MAaTEMaTUYECKOTr0 HarpaBJIeHUs 001eo0pazoBaTenbHbIX Ko Anmarsl: Mekren, 2020 .
3. M.OcnanoBa, K.Ayxanuesa, T.benoycoBa Xumus. opucnuk. 1, 2-kucum Anmatel: Mekrern, 2019
4. M.Vcnanosa, K.AyxanueBa, T. benoycoBa ~ Xumus. Jlapcauk. 1, 2 - kucm Anmarsr: Mekren, 2019
5. T.I''benoycoBa, K.C. AyxamueBa Xumus: MeToaudeckoe PyKOBOJACTBO 1, 2 4YacThb €CTECTBEHHO-
MaTeMaTHYECKOro HalpaBjeHus o01eo0pa3oBaTesbHbIX Ko AnMatsl: Mekrer, 2019 r.
6. TemupOynatoBa A., CarumbOexoBa H., AmumxanoBaC.,Xumwus. COOpHUK 3amad W yHOpaKHCHUIH
Anmatel: Mekrer, 2019 r.

JlomoTHUTEILHAS:
1.b.A.MancypoB «Xumus» 10-11 k., Aramypa 2015 r
2.b.Mancypos., H.Topmunaa «MeToanka npenoaaBanus oprannueckoi xumun» Artamypa 2015r.
3.A.E.Temup6ynaroa, H.H.Hypaxmeros, P.H.)Kymanunosa, C.K.AnumkanoBa Xumusi: YueOHuk st 11
KJIacca €CTECTBEHHO-MAaTEMAaTHYECKOTI0 HaIpaBleHUs 001e00pa3oBaTeIbHOM MKOIbI  AnMmartsl: Mekrer,
2015r. -344 crp.
4.T".JIxekcemOuna «MeTogruecKoe pyKoBoACTBO» AnmMatel: Mekrer, 2015
5.A. Temup6omnarona., A.KassimoBa., XK.CareimoexoBa «Kuura st urenus» Mekren 2015r.
6.Topraesa O., llynenbaeBa XK. um apXumusa.OnekTpoHHbld y4yeOHuUK.l0-kiacc.2016 HanmoHanbHbIH
HEeHTp MHPOPMATH3AIUN
7. Xaxupoa H., Xaunocoa U. u ap Xumus.Onekrponusli yueOHHK.]1-kmacc.2016 HarnuonanbHbIi
HEeHTp UHPOPMATH3AIUN
8.0exTpoHHbIE pecypchl ¢ www.bilimland.kz

CpencrBa o0yueHnus:

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

3. IMIaKTUYECKHE MaTepUAIIbI;

4. KOMITBIOTEPHBIN KJ1acc.

KonTakTHas nadopmarus tein.: 87474893508
npenoaaBaTes
JleOeneBa Ceerinana MuxaiiioBHa e-mail: svetalebedevav1980@mail.ru
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecisl Kajachl, arpoTeXHUKAJBIK, KOJLIEIKD»
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - omicTeMeriK OipJIecTiK OTBIPBICEIH A BbexiTemin
KapaJiibl JKOHE MaKyJIIaHIbl IUPEKTOPABIH OKY KYMBICHI XKOHIH/IET1 OpeIHOacapsl
PaccmoTpena u oo0peHa Ha 3aceaHun Yr1Bepxkaato

y49e0HO-METOJUIECKOTO COBETa
3aMecTHTeNb JUPEKTOpa Mo yaebHoit paborte

Ne xarrama/ mpoToko Ne OT « » 2020r. OT « »
2020r
Ob Tepaiteimbl/TIpencenarens MC JL.Iynbra
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecill Kajachl, arpoTeXHUKAJBIK, KOJLTEIKD»
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIH A Bexitemin

KapaJabl XOHE MaKyJIIaH[bI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IETI OpBIHOAaCAPHI
PaccMoTpena u ono0pena Ha 3aceTaHuu Yr1Bepxkaato
y4e0HO-METOIMIECKOTO COBETa 3aMecTHTeNb AUPEKTOPa Mo yuebHoit paboTte
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kyMbIC OaFaapJjamMmachl
Pabouasi yueOHas1t nporpamMma

ITon /AMcuunanHa Xumus

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

Oky Typi KYHAI3T1

®opma 00yyeHuUs OYHas

Ba3zaceinna Heri3ri opra 6inim Gepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus
Kaansl carat caHbl 150

O01mee KOJIMYECTBO YACOB

93ipaeymi/ PazpadoTuuk Jlebenesa Ceernana MuxaitioBHa
Koasl/ lloanucek
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecill Kajachl, arpoTeXHUKAJBIK, KOJLTEIKD»
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIH A Bexitemin

KapaJabl XOHE MaKyJIIaH[bI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPEI
PaccMoTpena u ono0pena Ha 3aceTaHuu Yr1Bepxkaato
y4e0HO-METOIMIECKOTO COBETa 3aMecTHTeNb AUPEKTOPa Mo yuebHoit paboTte
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kymbIC OaraapJjamMmachbl
Pabouasi yueOHas1t nporpamMma

IMon /AucuunauHa Xumus
MamaHbIFbI 1201000 «ABTOMOOMIIb KOJIIT1HE KBI3MET KOPCETY, KOHIEY
CrnenuajbHOCTh KOHE TMaljanany»

«TexHuueckoe 00CIyKUBaHUE, PEMOHT U
IKCILTyaTaIusi aBTOMOOHILHOTO TPAHCTIOPTay

BinikTiniri 120107 2 «ABTOMOOMIBIIEPI] )KOHIICHTIH JOHEKEPIICYIIi»
KBanuduxanus «Crnecapb 110 peMOHTY aBTOMOOMIIEH»

Oky Typi KYHI3T1

®opma o0yueHust O4YHas

Ba3zaceinna Heri3ri opta Oixim Oepy

Ha 6a3ze OCHOBHOT'O CpeJTHEro 00pa3oBaHus

Kaansl carat caHbl 150

O01ee KOJIMYECTBO YaCOB

93ipJaeymi/ Pazpadorunk Jle6eneBa Cpernana MuxaitnoBHa

Koasl/ llognuck
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecill Kajachl, arpoTeXHUKAJBIK, KOJLTEIKD»
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIH A Bexitemin

KapaJabl XOHE MaKyJIIaH[bI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPEI
PaccMoTpena u ono0pena Ha 3aceTaHuu Yr1Bepxkaato
y4e0HO-METOIMIECKOTO COBETa 3aMecTHTeNb AUPEKTOPa Mo yuebHoit paboTte
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kyMbIC OaFaapJjaMmachl
Pabouasi yueOHas1i nporpamMma

IIon /Iucunnianna Camono3HaHue

MaMaHabIFbI 1504000 «®Depma mapyambuIbIFbD)

CrnenuajJbHOCTH «DepMepcKoe X035UCTBO»

Binikriiri 150406 2 «Aybul mapyamibUIbIK ©HIIPICIHAET]

KBamupukanus TPAKTOPIIbI-MAIITHUCT
«TpakTopuCT-MaIIMHUCT» CENBCKOXO35IHCTBEHHOTO
MIPOU3BOJICTBAY»

150408 2 «ABTOMOOMIIb KYPTi3yIITi»
Boaurens aBTOMOOMIIS

150410 2 «Kenuaeyri goHEKEPACYIITi»
«Crecapb-pEMOHTHHUKY

Oky Typi KYH/13T1

®opma o0yueHust O4Has

Ba3zacbinaa Heri3r1 opTa Ou1iM Oepy

Ha 6a3e OCHOBHOTO CpeJTHEro 00pa3oBaHUs
Kaansl carat caHbl 60

O0uiee KOTMYECTBO YaCOB

93ipaeymi/ PazpadoTuuk Jlebenesa CBernana MuxaitinoBHa

Koasl/ lloanuces
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecill Kajachl, arpoTeXHUKAJBIK, KOJLTEIKD»
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIH A Bexitemin

KapaJabl XOHE MaKyJIIaH[bI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPEI
PaccMoTpena u ono0pena Ha 3aceTaHuu Yr1Bepxkaato
y4e0HO-METOIMIECKOTO COBETa 3aMecTHTeNb AUPEKTOPa Mo yuebHoit paboTte
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kyMbIC OaFaapJjamMmachl
Pabouasi yueOHas1t nporpamMma

Ilon /AucuuniauHa CaMono3HaHue

MaMaHIbIFbI 1504000 «Pepma mapyambLIbFbD
CnenuajJbHOCTH «DepMepcKoe X035 UCTBO»
BinikTiiri 150401 2 «byxrantep»
KBaindukanus

Oky Typi KYHAI3T1

Dopma 00yYeHHUHA OYHas

Ba3aceinna Heri3ri opra 6inim Oepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus
Kaansl carat caHbl 60

O01ee KOJIMYECTBO YaCOB

93ipaeymi/ PazpadoTunk Jlebenesa CBernana MuxaitinoBHa
Koabl/ llognuch
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHBIH
skaHbIHAAFBI «Ecill Kajachl, arpoTeXHUKAJBIK, KOJLTEIKD»
MeMJIeKeTTIK KOMMYHAIABIK Ka3bIHAJIBIK KICIMOPHBI

OKy - aicTeMelnik OipJIecTiK OTHIPBICHIH A Bexitemin

KapaJabl XOHE MaKyJIIaH[bI TUPEKTOPABIH OKY KYMBICHI JKOHIH/IET1 OpBIHOACAPEI
PaccMoTpena u ono0pena Ha 3aceTaHuu Yr1Bepxkaato
y4e0HO-METOIMIECKOTO COBETa 3aMecTHTeNb AUPEKTOPa Mo yuebHoit paboTte
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kymbIC OaraapJjamMmachbl
Pabouasi yueOHas1t nporpamMma

ITon /AMcuunanHa CaMono3HaHue
MaMaHABIFbI 1201000 «ABTOMOOWMIIb KOJIIT1HE KBI3MET KOPCETY, )KOHICY
CrenuajabHOCTh KOHE Maijanany»

«TexHuueckoe 00CIy)KMUBaHHE, PEMOHT U
IKCIUTyaTaIisl aBTOMOOUILHOTO TPAHCTIOPTaY

BinikTiniri 120107 2 «ABTOMOOMIIBACP/I] )KOHACHTIH JOHEKEPIICYIITi»
KBammduxauus «Crnecapb 110 peMOHTY aBTOMOOMIIEH »

Oky Typi KYHAI3T1

®opma 00yueHuUs OYHas

Ba3zaceinna Heri3ri opra 6inim Gepy

Ha 6a3ze OCHOBHOTO CpeJTHEro oOpa3oBaHus

Kaansl caraT caHbl 60

O01mee KOJIMYECTBO YACOB

93ipJeywni/ PazpadoTunk Jlebenesa Cpetnana MuxaiiioBHa

KoJasl/ lloanucek
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AKMoJ1a 00JbIchI 0i1iM 0acKapMachbIHbIH
skaHbIHAAFBI «Ecisl Kajgachl, arpoTeXHUKAJBIK, KOJLIeIKD
MeMJIEKETTiK KOMMYHAIABIK Ka3bIHAJBIK KICIMOPHBI

OKy - omicTeMeiK OipJIeCTiK OTBIPBICHIHIIA Bekitemin

KapaJiibl OHE MaKyJIaH]IbI JIUPEKTOPABIH OKY KYMBICBI JKOHIHJIET]T OpBIHOACAPEI
Paccmotpena n onoOpeHa Ha 3acejaHuy YTBepxnaro
y4e0HO-METOIMIECKOTO COBETa 3amecTHTENb TUPEKTOpa 0 yaeOHOH padoTe
Ne xarrama/ nporokos Ne OT « » 2020r. OT « » 2020r
Ob Tepaiibivel/[Ipencenarens MC JL.1lynbra

OKYy kyMbIC OaFaapJjamMmachl
Pa6ouasi yueOHas1i nporpamMma
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IIon /Iucuunianna Xumus

MamaHABIFbI 1504000 «®epMa 1mapyambuIbIFbD
CnenuajabHOCTh «DepMepcKoe X03SICTBOY
BinikTiniri 150406 2 «Aybut mapyambuIblK ©HAiIpiciHAer
KBasmmduxauus TPaKTOPIIBI-MAILIUHUCT»
«TpakTOpUCT-MAILIMHUCT» CEIBbCKOXO03AMCTBEHHOTO
IIPOU3BOJICTBAY

150408 2 «ABTOMOOMIIB KYPTi3yLIi»
Boaurens aBTOMOOHIS»

150410 2 «Kenzaeyi JoHEKepIIEyIIi»
«Crnecapb-peEMOHTHHK

Oky Typi KYHJII3T1

®opma o0yueHust O4YHas

Ba3zacbinaa Heri3ri opta O11iM Oepy

Ha 6a3e OCHOBHOT'O CpEJHET0 00pa3oBaHUs
Kaansl carat caHbl 150

O0uiee KOTMYECTBO YaCOB

93ipJeywi/ PazpadoTunk Jle6enena Cpernana MuxaitnoBHa

KoJasl/ lloanucek
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