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Pa6ouas nporpamma

Haumenosanue yue6Horo npeqmera XuMus
Knace 10-11

VpoBeHb 0b11iero 00pa3oBaHusl__cpednee obuee
YpoBeHb peanuzanuy 00pazoBaTeNbHOM MPOrpaMMbl  0a30BbIi

Yuntens Yeprosa J1.O.

Cpok peanuzauuu mporpamMmel 10-11 kiaccsl

IInaHupoBaHue COCTABIEHO HA OCHOBE

[Iporpammer  Xumus 10-11 kaaccsr. @TOC.-M.: [Tpocseuienue, 2016) u aBTOpcKoit
nporpammel - bapeimosoit M.B.  (Xumus. [lpenmernass nunus yueOuukos C.A.
[lysakosa, H.B. MamnuHoii, B.A. TTonkoBa. 10-11 knaccel: yye6HOe mocobue mis
obuieobpasoBar. opraHu3aUMi: yriayGneHHslli  ypoBeHn/W.B. BapeimoBa.— M.:
«IIpocsemenue», 2017r. B cootBeTcTBUH ¢ [IpuMepHOM MPOrpaMMmol Mo XUMUH JUIS

cpezHero obmiero o6pa3oBaHus U ¢ UCIONB30BaHUEM MaTepuanoB GI'OC

Pabouyro nporpammy cocTtaBui (a):

Yeprosa /1.0..
Vuumeny Xumuu

Camapa, 2019r.



TlosicHuTEILHAS 3aIMCKA

Pabouas mporpamma mo xumuu s ydammxces 10-11 kmaccoB (yriryOJIeHHBIH YPOBEHB)
cocTaBiieHa Ha ocHOBe [IpuMepHO# MporpaMMbl M0 XMMHH OCHOBHOTO OOIIET0 0Opa3oBaHUs U
aBTOpcKoil mporpammel bapeimosoit M.B. (Xumus. Ilpeamernas nuHus ydeOHukoB C.A.
[Ty3akoBa, H.B. Mamuunoi, B.A. IlomkoBa. 10-11 xmaccel: ydeOHOe TocoOmMe st

o0mieo0pa3oBar. opranu3anuii :yriryoneHHsnii ypoeHs/M.B. bapeimosa.— M.: «IIpocBemenue»,
2017).

Jlannast pabovast mporpaMma OpUEHTHPOBAHA HA WCIIOIH30BaHUE YICOHUKOB:

Mamnuna H.B., [Toniko B.A., ITy3akos C.A.10 ki1.: Yue6nuk.-M.:Ilpocsemenue, 2018

[Ty3akoB C.A., [TonikoB B.A., Mammuuna H.B 11xi1.: Yue6nuk.-M.:IIpocsemenue, 2019

Ha y2nyonennom ypoene B 10-11 xiaccax yueOHbIM 1uiaHoM OV 0TBeleHO Ha U3ydeHUE
XUMUH:

B 10 xnacce 44 B Hepento (136 yacoB B rox)

B 11 knacce 44 B Heaento (136 yacoB B rox).

B nensx peanuzanuu nmporpamMMsl yriay6ieHHOro ypoBHs o xumuu B 10-11 kinaccax

KaKIbIH KJIacc ASIUTCS Ha IBE IpYIIIBI.

W3ydyenne xumMuu Ha TpoQUIBHOM YPOBHE cpeaHero (mojgHOro) oOmiero oOpa3oBaHUsS

HAIPAaBIIEHO Ha JOCTUKCHHE CICIYIOIINX Yeeil:

e OCBOEHHE CHCTeMbl 3HaHU 0 (QYyHJIAMEHTAIBHBIX 3aKOHAX, TEOpHUSAX, (aKTaXx XUMUH,
HEOOXOIUMBIX JIJIsl TOHUMaHUsl HAyYHOW KapTUHBI MUPA;

e OBJIaJIeHHe YMEHHSIMH: XapaKTEepPH30BaTh BEIIECTBA, MAaTEPHANbl U XMMHUUYECKUE PEaKIIHH;
BBITIOJHATH Ta0OPAaTOPHBIE SKCIIEPUMEHTHI; TPOBOJIUTH PACUYETHI M0 XUMUYECKUM (POpMYyJIaM
U ypaBHEHUSM; OCYIICCTBIIATh IOMCK XHUMHUYECKOH WH(POpMAIMU U OIEHWBATh €€
JIOCTOBEPHOCTh; OPUCHTHPOBATHCS M IPUHUMATD PEIICHUS B TIPOOJIEMHBIX CUTYAIUSX;

e Ppa3dBHUTHe MO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYyabHBIX U TBOPYECKUX CITIOCOOHOCTEH B

nponecce MU3ydCHHUA XHUMHYECKOMN HAyKH U e€ BKJIaJla B TEXHUYSCKUI mporpecc



UUBUJIN3AIMH; CIIOKHBIX U IPOTUBOPEUMBBIX IMYTEH pa3BUTHS UJIEH, TEOPUN U KOHIETIIIHI
COBPEMEHHON XUMUH;

o BOCIIMTaAHUEC Y6C)KI[GHHOCTI/I B TOM, 4YTO XHUMHA — MOIJ.IHBIﬁ I/IHCTPYMCHT BO3I[CFICTBHSI Ha
OKPYXAaIIIYI0 Cpely, U UyBCTBA OTBETCTBEHHOCTH 3a MPUMEHECHHUE MOJYYEHHBIX 3HAHUU U
YMEHHUI;

e IIpUMeHEeHHEe MOJYYeHHbIX 3HAHUI W YMeHHii Jyisi 6e30macHOi paboThl C BEIIECTBAMH B
naboparopuu, ObITY U HA MPOU3BOJICTBE; PEIICHUS MPAKTUYECCKUX 3a/a4 B MOBCEAHEBHOU
JKU3HH; TMPEIYNPEKICHUE SIBJICHUN, HAHOCAILIMX BPEJ 30POBbI0 YEJIOBEKA M OKpPY>KaroIlen
cpene; TPOBEICHUS MCCIENOBATEILCKUMX pabdoT, CO3HATEIBLHOTO BBIOOpa mpodeccuu,
CBSI3aHHOH ¢ XUMHEH.

3agauu o0yueHus:

Benyuumu 3amauamu mipeisiaraeMoro Kypcea siBiasitoTCs:

1 )MaTepuaabHOE €IMHCTBO BEILIECTB IMPUPOJIBI, UX TEHETUYECKAs CBSI3b;

2)IPUYUHHO-CIIEICTBEHHBIE CBA3M MEXAY COCTaBOM, CTPOSHHEM, CBOICTBAMH U MPUMEHEHUEM

BCIICCTB;

3)103HaBaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHMS XUMUUECKUX PEAKIIHiA;

4)00bsICHSIONMIAasE W MPOTHO3UPYIOIIAsl pOJIb TEOPETHYECKUX 3HAHUK A (HaKTHUECKOTo

MaTepuaia XuMHUH JIEMEHTOB;

5)KOHKpPETHOE XHWMUYECKOE COCAMHEHUE MPEJICTaBIIACT COO0OM 3BEHO B HEMPEPHIBHOW IIEMH

npeBpameHHﬁ BCIICCTB, OHO yLIaCTByeT B prrOBOpOTe XUMHUYCCKUX JJICMCHTOB U B XHMI/I‘ICCKOﬁ

DBOJIIOLINH;

6)3aKOHBI IPUPOIBI OOBEKTUBHBI U MO3HABAEMBI, 3HAHNE 3aKOHOB /1a€T BO3MOXKHOCTb YIIPABIISThH

XUMHNYCCKUMHU HpeBpaHIeHI/ISIMI/I BEUICCTB, HAXOIHUTh JSKOJIOTHYCCKU 6€3OHaCHBI€ CHOCO6BI

MIPOU3BOJICTBA U OXPaHBI OKPYKAIOIICH CPE/IbI O 3arpsI3HEHHI.

JlanHass nmporpaMMa Kypca XMMHUM TpeJHa3Hau€Ha s YyYalluxcsl CpeIHHX
0011eo0pa3oBaTeNbHBIX IIKOJ, KOTOpblE B JajbHEHIIeM I[UIAaHHUPYIOT TIOCTYNaTh B BY3bI
MeaunuHckoro npoduis. [loaromy B Helt mpeaycMOTpeHO yriayOn€HHOE M3yuyeHHE HEKOTOPBIX
TEM XUMHUU, KOTOpBIe HeO6XO)II/IMI)I 6y21y1].[I/IM CTy,)IeHTaM MEOUIIUMHCKUX By30B.

B nporpammy BHECEHBI M3MEHEHUSI KOJMYECTBA YACOB [10 OCHOBHBIM T€MaM, IIPU 3TOM HE

HAapyHmIecHO MUHUMAJIbHOC KOJIMYECTBO YaCOB, OIMPCACIISICMOC HpHMCpHOﬁ HpOFpaMMOﬁ.



IInanupyemsble pe3yjbTaThl
[Tpu wm3ydeHun kypca «XuMus» B cpenHeil (MOJHON) MIKoJie O0y4aroIuecsl JOJKHBI
JIOCTUTHYTb OIIPEAEIEHHBIX PE3YIIbTATOB.

JInyHOCTHBIE pe3yJIbTAThI

1) Poccuiickas rpaknaHckas HWIECHTHYHOCTb, MATPUOTH3M, YBAKEHHUE K CBOEMY
HapoAay, YyBCTBAa OTBETCTBEHHOCTU nepen PomuHoii, ropmoctu cBoro Pomuny, nponuioe u
HACTOsIIEe MHOTOHAIMOHAIILHOTO Hapoaa Poccuu, yBakKeHHE TOCYAApCTBEHHBIX CHUMBOJIOB
(repO, ¢urar, rumH);

2) rpaXx<IaHcKasi MO3UIMS KaK aKTUBHOTO M OTBETCTBEHHOTO 4JieHA POCCHUHCKOTO
o011ecTBa, 0OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE ITPaBa U 00A3aHHOCTH, YBAXKAIOIIErO 3aKOH U
MIPABOIOPAIOK, TOTOBHOCTb K CITy>KeHHI0 OTEYeCTBY, €ro 3alIUTe;

3) c(hOpPMHUPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pAa3BUTHUS HAyKd U OOIIECTBEHHOW WPAKTUKH; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM U OTBETCTBEHHOU JIEATEILHOCTH;

4) TOJICPAHTHOE CO3HAHHE U TOBEACHHUE B IMOIHUKYIBTYPHOM MHpE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMH JIIOJIbMU, JOCTUTATh B HEM B3aMOIIOHUMAaHMsI, HAXOIUTh
06HII/I€ LEJI U COTPYAHUYATDb AJId UX DOCTHIKCHUA,

5) HaBbIKM COTPYAHHUYCCTBA CO CBCPCTHUKAMH, ACTbMHU MJIAAIICTO BO3pacTa,
B3POCIBIMH B  00pa30BaTENIbHOM, OOIIECTBEHHO-TIOJE3HON, Yy4eOHOMCCIIEA0BATEIbCKOM,

HpOCKTHOﬁ U JPYIrux BUJAAX ACATCIBbHOCTU;

6) HPABCTBEHHOE CO3HAHHUE M TOBEJEHUE HAa OCHOBE YCBOEHUS OOIIEUYETOBEUYECKHX
LIGHHOCTEH;
7) TOTOBHOCTb M CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM YHCIIE cCaMO00pa30BaHUI0, Ha

MPOTSDKEHUHM BCEH KU3HU; CO3HATENbHOE OTHOIIEHHE K HENPEpPhIBHOMY OOpa30BaHHUIO Kak

YCJIOBHIO YCTIEIIHON MPO(PECCHOHATIBHON U 00IIIECTBEHHON e TETLHOCTH;

8) HCTETUYECKOE OTHOILIEHHE K MHUpY, BKIIOYas JCTETUKY ObITa, HAYYHOIO MU
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, OOLECTBEHHBIX OTHOIICHUH;

9) NPUHATHE W PeaNN3alliIo IEHHOCTEH 3710poBOro M 6e3omacHoro o0pasa >KU3HH,
NoTpeOHOCTH B (PU3NUECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIOPTUBHO-03/I0POBUTEIBHOM
NEeSATENIbHOCThIO, HENpPHUSTHE BPEAHbIX MPUBBIYEK: KypeHUs, YHOTpeOJeHHs aJKOTOJI,
HapKOTHUKOB;

10) OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (u3nyeckoMy H
IICHXOJIOTHYECKOMY 30pOBBIO, KaK COOCTBEHHOMY, TaK U JPYIHX JIIOJEeH, YMEHHE OKa3bIBaTh

MEPBYIO IOMOIIb,



11) OCO3HAHHBIH BEIOOp Oyaymiei npodeccu;

12) C(bOpMI/IpOBaHHOCTb 3KOJOTHUYECCKOT'O MBIIIJIICHHUA, IIOHUMAaHUS BIIMSAHUA
COLMABbHO-PKOHOMUUECKMX MHPOLECCOB HA COCTOSHUE HPUPOAHON M COLMANLHOM Cpesl;
IpUOOGPETEHHUE OIBITA YKOJIOr0-HAMPABIEHHOM JeATeIbHOCTH.

MeTanpeaMeTHbIE Pe3yJIbTaThl

Pezynamusnvie ynueepcanvhvle yuebuvie Oeticmets

OO0y4armMIiCs CMOXKET:

1) CaMOCTOATENBHO  ONpefedaTh ILEedM M COCTaBIATh IUIAHBL, OCO3HABAs

IPUOPUTETHBIE U BTOPOCTETICHHBIE 33/1a4U;

2) CaMOCTOSITENILHO OCYIIECTBISATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH YUECOHYIO U
BHEYUEOHYIO JIEATEIBHOCTh C YYETOM MPEABAPUTEIHLHOTO IIAHUPOBAHMUS;

3) MCIOJIb30BaTh PA3IMYHBIC PECYPCHI IS TOCTHKEHUS LENIei;

4) BBIOMpATh YCIICIIHbIE CTPATETUU B TPYAHBIX CUTYAIIHSIX;

IloznasamenvHule yuebHo-102UYECKUE YHUBEPCATIbHBLE YUeOHble OelicmBUs

OO0y4aroIIMICs CMOXKET:

1) Kiaccu(uupoBaTh OOBEKTH B COOTBETCTBHU C BHIOPAHHBIMH MTPH3HAKAMU;

2) CPaBHMBATh OOBEKTHI;

3) CHUCTEMAaTU3UPOBATH U 00001IaTh HH(OPMAITHIO;

4) OTIpeIEIATh TPOOJIEMY U CIIOCOOBI €€ pelieHNs;

5) BJIa/IETh HAaBbIKAMU aHAJIN3a;

6) BJIa/IETh HABBIKAMHU I1O3HABATEIbHON, yUeOHO-UCCIIEI0BATENbCKON U MPOEKTHOMN
JeSITEIIbHOCTH;

7) YMETb CaMOCTOSTEIBHO OCYLIECTBIISATH MMOMCK METOJOB PELICHMs MPAKTUYECKUX

3a/1a4, IPUMEHATH Pa3IU4YHbIE METOABI ITIO3HAHUS I U3YUYEHUS OKPYIKAIOIIEr0 MUPA.
TlosnasamenvHvie yuebHoO-un@opmayuonHsvle yHUgepcaibHole yueonvie 0eticmeusl

OO0y4aroIIHIiCs CMOXKET:
1) UCKaTh HEOOXOMMbIe UCTOYHUKU UHPOPMAIUH;

2) CaMOCTOATCIIbHO n OTBETCTBEHHO OCYHICCTBIIATH I/IH(i)OpMaHI/IOHHYIO

ACATCIIBHOCTE, B TOM YHCJIC, OPUCHTHPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(l)OpMaHI/II/I;

3) KPUTHYECKH OIICHWBAaTh W MHTEPIPETHPOBATH MH(POPMAIUIO, MOIyYyaeMylo H3

Pa3IMYHBIX UCTOYHUKOB;
4) UMETh C(OPMUPOBAHHBIE HABBIKK PA0OTHI C pa3TUYHBIMHU TEKCTAMU;

5) HCIIOJIB30BAaTh PA3JIMYHBIC BHUIAbBI MOACIUPOBAHUA, CO3OaHUA COOCTBEHHOI



nHpopmanuu.
Kommynukamuenvie ynugepcanvhoie yuednvie oeticmeust
OO0y4arUIMiCs CMOXKET:
1) BbIcTynaTh mepes ayauTOpHEii;
2) BecTH AMCKYCCHIO, JMANOT, HAXOAMThH MPUEMIIEMOE pElleHHe MPU HAIMYHMM Pa3HBIX

TOYCK 3PCHUAA;

3) HpomyKTMBHO OOmATHCA M B3aUMOJEHCTBOBATH C MApTHEPAMHM MO COBMECTHOM

JIeSTCIIEHOCTH;

4)  y4uTHIBATH MO3UIMH APYTOro (COBMECTHOE IIeIeNoNaranie 1 IIAHUPOBAHUE OOINX
croco0oB pabOThl HA OCHOBE IPOTHO3MPOBAHMUS, KOHTPOJIb U KOPPEKLHUs XOJa U pe3yJbTaToB

COBMECTHOM I[CHTCJ'ILHOCTI/I);

5) sddexTuBHO paspemaTh KOHOIUKTEL.
IIpeamMeTHbIE pe3yabTaTHI

Buinycknuk na yenyonénnom ypoene Hayuumces:

- packpplBaTh Ha MpPUMEpPax poOJb XUMHUU B (DOPMHPOBAHUM COBPEMEHHON HAay4YHOUN
KapTUHBI MHpPa W B TPAKTHUYECKON JEATCILHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXKIY XHUMHEH U

APYIruMu €CTCCTBCHHBIMU HAYKAMMU,

- HIUIFOCTPUPOBATHL HA IIPpUMEpAX CTAHOBJICHUC W OBOJIIOLUIO OpFaHI/I‘ICCKOﬁ XUMHH KaK

HAYKH Ha pa3JIMYHbIX HCTOPUYCCKUX DTAllaX eé Pa3BUTUA;

- yCTaHaBJIMBAaTb MPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCXKAY CTPOCHUEM aTOMOB
XUMHUYCCKUX BJICMCHTOB U MEPUOANICCKUM N3MCHCHHUEM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M UX
COGI[I/IHCHI/II\/'I B COOTBCTCTBUU C IIOJIOXKCHHEM XHMHUYCCKUX JJICMCHTOB B HGpHO}lH‘IGCKOﬁ

CHUCTEMC,

- AHaJIM3UpOBATh COCTAB, CTPOCHUE M CBOWCTBA BEIIECTB, IPUMEHSSA IIOJIOKEHUS
OCHOBHBIX XMUMHUYECKHUX TEOPUH: XUMHUYECKOTO CTPOCHMSI OPraHMYECKUX coequHeHuid A. M.
BbytnepoBa, cTpoeHHsl aTOMa, XUMUYECKOW CBSI3H, 3JIEKTPOJUTHYECKONW JTUCCOLMALUA KHUCIIOT U
OCHOBAHMH; YCTAHABIMBATh NMPUYUHHO-CICICTBEHHBIC CBA3M MEXKIY CBOWCTBAMH BEILECTBA U

€T0 COCTaBOM U CTPOCHUCM,

- INPUMEHATH IIPABUJIA CUCTEMATUYECKOM MEXIYHApOJIHOM HOMEHKIIATYpPbl KaK CPEICTBA
pa3nYeHus U UACHTU(UKAIIUHN BELIECTB MO UX COCTaBY U CTPOEHUIO;

- COCTaBIISITh  MOJIEKYJSIpHbIE U  CTPYKTypHble (OpMyJibl HEOPraHWYEeCKUX U
OpraHMYECKUX BEIIECTB Kak HOCUTENeW MH(OpMalMHU O CTPOEHUHU BELIECTBa, €r0 CBOWCTBAX U

MIPUHA]JIEKHOCTH K OMPEeIEHHOMY KJIACcCy COE€TMHEHU;

- OOBSICHATH npupoany u CITIOCOOBI O6p8.30BaHI/I${ XUMHUYECKON CBS3HM: KOBAJICHTHOM



(TONSAPHOM, HETOISAPHON), MOHHOW, METAJUIMYECKOW, BOJAOPOJHON — C IENBIO0 OMpeneIcHUs

XUMHYECKON aKTUBHOCTH BC€IICCTB,

- XapaKTepu30BaTh (PM3MUECKUE CBOMCTBA HEOPTaHWYESCKUX M OPraHUYECKUX BEIIECTB U
YCTaHABIMBATh 3aBHUCHUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIMUYECKOU
PEUIETKH;

- XapakTepu30BaThb 3aKOHOMEPHOCTH B H3MEHEHUHM XHMHYECKHUX CBOMCTB IPOCTBIX
BCIICCTB, BOAOPOJIHBIX COCHHHGHHﬁ, BBICHIUX OKCUAOB U THAPOKCUIAOB,

- DPUBOJMUTHL IPUMEPHl XUMHUYECKMX PEAKUUH, PACKPBIBAIOLIUX  XapaKTEpHBIC
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX U OPTAHUYECKUX BEILECTB U3YUYEHHBIX KJIACCOB C LEIbIO

nux I/II[eHTI/I(bI/IKaHI/II/I 1 00BbICHEHHUS 00J1aCTH IMIPUMCHCHU A,

= onpeaciiiTb MCXaHU3M PCAKIIMU B 3aBUCHUMOCTHU OT YCJ'IOBI/Iﬁ IMPOBCACHUA PCAKLIIUU U
IMPOrHO3UPOBATh BO3BMOKHOCTD IIPOTCKAHUA XUMHYCCKHUX pCaKI_II/Iﬁ Ha OCHOBE THIIa XMMHYECKOU

CBs3U U AKTUBHOCTH PCArcHTOB,

- YCTaHaBJIMBAaTb 3aBUCUMOCTD pCaKHHOHHOﬁ CIIOCOOHOCTU OpraHu4€CKUux COCIII/IHGHI/Ifl
OT XapaKTepa B3aUMHOT'O BJIMAHHUA aTOMOB B MOJICKYJIaX C LCJIBIO IPOTrHO3UPOBAHUSA IMTPOAYKTOB
pE€aKnuu;

- YCTaHaBJIMBAThb 3aBUCUMOCTb CKOPOCTH XHUMHYECKOH p€aknuypy MW  CMCIICHH:A
XUMHYCCKOT'O PABHOBCCHUA OT PA3JIUMYHBIX Q)aKTOpOB C ICJIbIO OIIPCACICHUA OIITHMAJIbHBIX

YCJ'IOBI/II\/JI MPOTCKAHUA XUMHUYCCKUX MPOLCCCOB;

- YCTaHABJIMBATh T'EHETHMYECKYI0 CBA3b MEXJy KilacCaMd HEOPraHW4eCKHX U
OpraHMYECKHUX BEIIECTB JJIi OOOCHOBAaHWS MPUHIMINAIBLHOW BO3MOXHOCTH IOJyYEHUS
HEOPraHUYECKUX U OPraHMYECKUX COCUHEHHH 3aJaHHOrO COCTaBa U CTPOCHUS;

- moja0upaTh peareHThbl, YCIOBUS M ONPEAEIATh NPOAYKTHl pPEaKUui, MO3BOJSIOMINX
peanu3oBaTh  J1a0OpaTOpHble W NPOMBILIUIEHHBIE  CIIOCOOBI  MOJYyYEHHUS  BaKHEHIIUX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

- OmpeleNsiThb XapakTep Cpenbl B pe3yjbTaTe TUApPOJIH3a HEOPraHUYEeCKUX U
OpPraHMYECKUX BEIIECTB U MPUBOJUTH MPUMEPHI THIPOJIHM3a BEIIECTB B MOBCEAHEBHOM KU3HU
4eJI0BeKa, OMOJIOTHYECKUX OOMEHHBIX MTPOIECCaX U MPOMBIIIJICHHOCTH;

- TNPUBOJUTH TIPUMEPBI OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX pEAKUUN B IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIIBHOCTH OPraHU3MOB;

- 00OCHOBBIBaTh MPAKTHYECKOE HCIIOJIb30BAHHE HEOPraHWYEeCKUX U OpraHMYecKHX
BEIIECTB U UX peaKUUi B IPOMBIIIIEHHOCTH U OBITY;

- BBINOJHATH XHUMHUYECKHMH OSKCIIEPUMEHT IO PACIO3HABAaHUIO U  IOJYYEHHIO

HCOPTaHNUYCCKUX W OPraHUYCCKUX BCUICCTB, OTHOCAIINXCS K pa3IMUHBIM KilacCcaM COG)II/IHeHPIﬁ,



B COOTBETCTBMHU C IIPaBWJIAMU U MpuémMamu 6e30macHoil paboThl ¢ XUMUYECKUMH BEUIECTBAMH U
71ab0paTOPHEIM 000PYIOBAaHHEM;

- MPOBOIUTH pAac4YEThl HA OCHOBE XUMHUYECKHX (HOpPMYIT M YpaBHCHHU pPEaKIUil:
HAXO0XJIEHWE MOJEKYJISIpHOM (QOpMyJIbl OpPraHMYEcKOro BeIIecTBa IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJAILIUX B €r0 COCTAB, WM MO NPOAYKTaM CrOpaHus; pacuy€Thbl
MaccoBOM J0iM (Macchl) XHMHUYECKOTO COEAMHEHHS B CMECH; pacdy€Tbl Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOJIYKTOB PEAKLMH, €CIM OAHO M3 BEIIECTB JIAaHO B M30BITKE (MMEeT
IpUMECH); pacuéTbl MaccoBOM WM OOBEMHOW [OJM BBIXOAA IPOAYKTAa pPEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO; pacy€Thl TEIUIOBOTO 3(dekra peakiuu; pacyéTbl OO0BEMHBIX
OTHONICHUH Ta30B MPU XUMHUECKUX PeaKIMsIX; pacu€Thl Macchl (00bEMa, KOIMYECTBA BEILIECTBA)
IIPOJIYKTa PEAaKLUH, €CIIM OJHO M3 BEUIECTB JAHO B BUJE PACTBOpA C ONPEACIEHHON MACCOBOM
JIOJIEN PaCTBOPEHHOIO BELIECTBA;

-MCIOJIb30BaTh METO/Ibl HAYYHOT'O IIO3HAHUS: aHAJIU3, CUHTE3,

MOJICJTUPOBAHUE XHUMHUYECKUX IMPOLIECCOB M SBJICHHUM — TMpU pElIeHUH Y4eOHO--

HCCIIEIOBATEIBCKUX 33/1a4 110 U3YYEHHUIO CBOWCTB, CITIOCOOOB MOJTYYECHHUS U PACIIO3HABAHUS

OpTraHU4YCCKUX BCUICCTB,

=~ BJIaACTb IIpaBHJIaMHU 0e30macHOro o6pa1ueHH5[ C CIAKHMMH, I'OPHOUYUMU H TOKCHUYHBIMHU

BCUICCTBAMHU, CpCACTBaAMU OBITOBOM XHUMHH,

- OCYILIECTBIJISATH MOUCK XUMHYECKON MH(GOpPMAIMU MO0 HA3BaHUAM, UJIEHTH(PHUKATOpAM,
CTPYKTYPHBIM (JOpMyJIaM BEIIECTB;

- KpUTHYECKH OIICHMBaTh W  WHTEPHPETUPOBAThH XUMHUYECKYI0  HH(OpMaIUIo,
COJIEpXKAIIYIOCS B COOOIIEHUSIX CPEACTB MaccoBOM nHpopmaluu, pecypcax MHTepHeTa, Hay4YHO-
MOMYJSIPHBIX CTaThSIX C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEIAX BBISIBICHUS
OIIMOOYHBIX CYXACHUN U HOPMUPOBAHUS COOCTBEHHOM MO3UIINH;

- yCTaHaBIUBATh B3aMMOCBSI3U MEXAy (DakTaMu W TEOPHEH, MPUYUHON U CIEICTBUEM
IpU aHalvu3e NPOOJNEMHBIX CUTyalluid M OOOCHOBAHMM MPUHUMAEMBIX pPEIIEHUH Ha OCHOBE
XUMHWYECKUX 3HAHUH;

- MPEeACTaBJIATh MyTH PEIICHUS TI00aTbHBIX MPOOJIEM, CTOSIIUX MEPE] YeTOBEYECTBOM,
Y MEPCIEKTUBHBIE HAMPABJICHUS PAa3BUTHS XUMHUUYECKUX TEXHOJIOTH, B TOM YHUCJIE TEXHOJOTUI
COBPEMEHHBIX MAaTEepPHANIOB C PA3NUYHON (DYHKIIMOHATHLHOCTHIO, BO30OHOBISIEMBIX HCTOUYHUKOB
CBIPBS, IEPEePAOOTKU M YTHIIM3AIMH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

Buvinycknuk na yenyonénnom ypoene noayuun 603MOMCHOCHIb HAYYUMbCA:
- ¢opMmynupoBaTh IEIb HCCICIOBAHUS, BBIIBUTATh W TPOBEPATH IKCIIEPUMEHTATHHO

TUIIOTE3hI O XHMHYECKHX CBONCTBaX BCIICCTB Ha OCHOBE HX COCTaBa H CTPOCHHA, HX



CITOCOOHOCTH BCTyIaTh B XHWMHUYECKHE PEAKIMH, O XapakTepe W MPOAYKTaX pPazIUIHBIX
XUMHYECKHUX PEAKIUK;

- CaMOCTOSITEJIbHO IUIAHUPOBaTh W  IPOBOAUTH XUMHYECKHE OKCIIEPUMEHTBHI C
COOJTI0ICHHEM MPABHII 0€30MaCHOM pabOTHI ¢ BEIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHHEM;

- UHTEPIPETUPOBATH JTAHHBIE O COCTAaBE U CTPOCHUU BEIIECTB, MOJYYEHHbBIEC C TTOMOIIIBIO
COBPEMEHHBIX (DH3UKO-XUMHUYECKHUX METOJIOB;

- ONUCBHIBATh COCTOSIHUE DJIEKTPOHA B AaTOME HA OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPEJICTABICHUM JIJIs1 O0BSCHEHUSI pe3yJIbTaTOB CIIEKTPAIBLHOTO aHAIN3a BEUIECTB;

- XapakTepHu30BaATh pOJIb @30TOCOAEPKAIIMNX IETEPOLUKINYECKUX
COCTMHEHUH M HYKJICMHOBBIX KHCIIOT KaK BAKHEUIITNX OMOJIOTUIECKH aKTHBHBIX BEIIIECTB;

- MIPOTHO3UPOBATH BO3MOHOCTb MPOTEKaHUS OKUCIUTEIBLHO-
BOCCTAHOBUTEJBbHBIX PEAKLMM, JeXKalMX B OCHOBE IMPUPOAHBIX U MPOU3BOJCTBEHHBIX

MpoucCCoB.



Conep:kanue Kypca XuMuM
10 kaace

(136 u)

Tema 1. [loBTOpeHHE OCHOBHBIX BOIIPOCOB Kypca XuMuu 9 kiacca ( 6 1)

IToBTOpeHne OCHOBHBIX NOHATHH XUMMH. BaxkHeiiie ki1accbl HEOPraHNYECKUX BEIECTB(
OKCH/Ibl, KUCJIOTBI, OCHOBaHUS, oI ). OKHUCIUTEIbHO- BOCCTAHOBUTENbHbBIE peakuu. Peakuun
MOHHOTO 0OOMeHa. ['eHeTnueckas CBA3b MEXKy pa3IMYHBIMHU KJIACCAMU HEOPTaHHMUYECKUX

COCTUHEHUN.

Tema 2. OcHOBHBIE TeOpeTHYECKHE MOJI0KeHHs oprannyeckoi xumuu (10 u)

Ilpeomem  opzanuueckoii xumuu. MHorooOpasue OpraHMYeCKMX COECTUHEHUH.
Oprannyeckue BeIECTBA. YTJIEPOAHBIN CKEJIET MOJIEKYJ] OPraHMYEeCKHX BELIECTB. YTIJIEPO.I-
yraepoanble  cBsi3u. CoeqUMHEHMs] HaChIEHHbIE M HEHachllleHHble. KpaTHble —CBS3M.
AUUKINYECKUE U IUKINYECKHUE COelMHEHUs. MOJeKyIIbl ¢ pa3BETBIEHHBIM U HEPA3BETBIEHHBIM
YTIEPOAHBIM CKEJIETOM. @DyHKIMOHAIbHbIE IPYyIIIBL. MoHOo}yHKINOHATIBHBIE,
HOMU(YHKLIMOHANBHbIE U reTepo(yHKIHOHAIbHBIE  COeAUHEHus. Teopuss  CTpoeHuUs
opranndeckux coeaqunenuit A. M. bytieposa. M3omepsl.

Xumuueckue ceéa3u 6 MONEKyNAX OpP2AHUYECKUX coeOunenuu. 1'nOpunmzanus
opburaneil. Curma-cBs3b, MU-CBsI3b. [lepBUUHBINA, BTOPUYHBIM, TPETUUHBIA M UYETBEPTUYHBINA
aToM yriepoaa. JlimHa CBA3H.

Obwue npeocmaenenus 0 peaKkyuoOHHOU CHOCOOHOCMU OP2AHUYECKUX COEOUHEHUIL.
[TonsiTue o0 MexaHHW3Me peakUMH. OJeMEeHTapHbI akT. IIpocTele M CIOXKHBIE peakLUu.
[lepexonnoe coctosHue. ['eMONMTUYECKUH W TEeTEPOJUTUYECKHI CrIOcoObl pa3phiBa CBS3U.
Panuxansl. Hykneouns! u sanexkrpoduibl. Cyoctpathl. PeareHTbl.  DJIeKTpPOHOAOHOPHBIE U
AJIEKTPOHOAKLIENTOPHbIE 3aMecTUTeNnd. WHAYKTUBHBIA 3ddext. Me3zomepHbiii  3ddekr.
Comnpspxénnas cuctema. Kraccudukanus peakiuii B OpraHWYeCKOW XHMHUU: TIO0 PE3yJIbTaTy
(peakuuy 3aMelleHHs], MPUCOEANHEHMS], OTIIEIUIEHN); IO U3MEHEHUI0 XUMHYECKON MPUPOJIbI
OpPraHMYeCcKOTo BEIIeCTBa B XOJ€ peakuuu (THAPUPOBAHME, JETHIPUPOBAaHUE, THIpaTaIMs,
JeruapaTanus, raJIor€HUPOBaHUE, JIErajJoreHUpOBaHUE, THIPOTaJIOT€HUPOBAHUE,
JIEeTUporajoreHupoBanue, ruaponus). Peakuust snexkTtpodunabHOro 3amemieHus. Peaxus
HYKI€Oo(UIbHOrO  3aMelleHusa. Peaknuum  paJudKalbHOTO  MpHCOEAMHEHHs.  Peaxkuuu
ANIEKTPO(UIBHOTO MPUCOETUHEHN. Peakiiny HykiIeo(huiIbHOTro NPUCOSANHEHHMSL.

ﬂemoncmpauuu. KOHHCKHI/II/I OpTaHU4YCCKUX BCHICCTB U MATCPpHUAIIOB U U3ICIUN U3 HHUX.



Mopenu MoeKysl OpraHM4eCKUX COSTUHEHUM.

Ilpakmuueckue padomwl. 1. KoOHCTpyupOBaHUE IIAPOCTEPHKHEBBIX MOJEJIEH MOJEKYJ
OpraHMuYecKUX coenuHeHui. 2. OmnpezaeneHue BOAOPOAA, YIVIEPOJA M XJIOpa B OPraHUMYECKHUX
COCTUHEHUSX.

Tema 3. YrueBoaopoasbl (43 4)

Ankanp. OOmas QopMmyna W TOMOJIOTUYECKHH psAl alkaHOB. KadecTBeHHBIM U

KOJIMYECTBEHHBIM COCTaB MOJEKYJ alKaHOB. MexayHapoJHas HOMEHKJIAaTypa OpraHMYecKHX
coenquHeHuil. M3omepuss u HOMeHKiIaTypa ankaHoB. Du3nueckue CBOICTBA aJIKaHOB.
XUMHYECKUE CBOMCTBA alKaHOB. XMMHYECKHE PEaKIIUU C YYaCTHEM aJIKaHOB, MPOTEKAIOIIIe 1O
MEXaHU3MY PaJMKaJIbHOIO 3aMEILEHNUs: FaJIOTeHUPOBaHNe, HUTpoBaHue (peakuust KoHoBainoBa),
JErUIpUpOBaHUE.
Nzomepuzanus ankanoB. Kpexunr. Karanutudeckoe okuciieHue u ropenue ankaHoB. Konsepcus
metaHa. Cunre3-ra3. YactuyHoe okucieHue Merana. [lomydenue ankaHoB: peakuusi Bropia,
JeKapOOKCUITMPOBAHUE COJICH YKCYCHOWM KHCIOTHI, peakmust KonbOe. IlpuMeHeHne ankaHOB.
MexnyHapoaHble KOJbI IUILEBBIX J00aBOK.

Ankenvt. O6mas (GopMyna, TOMOJOTHYECKMH pSJI M HOMEHKJIATypa alKeHOB. SP>-
rubpuauzanus opOutaneii aromoB yriepona. CTpyKTypHass M MPOCTPAHCTBEHHAs] U30MEpUS
ankeHoB. PU3NYECKUE CBOMCTBA AJIKEHOB.

XVUMHYECKHE CBOMCTBA AJIKEHOB: PEAKIMM, MPOTEKAIOLIME IO MEXaHU3MY 3JIEKTPO(PUIBHOIO
NPUCOEIUHEHUsT (THIPOrajJoreHUpOBaHUe, TaJOreHUpPOBaHUE, TUIpaTalus, T'MJIpPUPOBaHUE,
nerugpuposanue). IIpasuno MapkoBHUKOBA.

Kapb6okatuon. KauectBeHHast peakuusi Ha 1BOMHYIO cBA3b (peakuus Barnepa). [lonumepuszanus
alKeHOB. MoOHOMep, NOJuUMEp, 3JIEMEHTAPHOE 3BEHO, CTENEHb Mnoiaumepusanuu. OKHUcleHue
ankeHoB. Bakep-npouecc. ITpombliuieHHbIE U J1aOOpPAaTOPHBIE CIIOCOOBI MOMYYEHHUS AKEHOB.
ITpaBuito 3aiinesa. [IpuMeHeHne ankeHoB.

Ankaouenvt. OOmas ¢dopmyna ankagueHoB. M3ommpoBaHHBIE, CONPSHKEHHBIE W
KyMyJUpOBaHHble JueHbl. Jlemokanu3zauust cBs3u. Pusnueckue CBOMCTBA alKaJMEHOB.
XVWMHUYECKHME  CBOMCTBA  aJKaJUEHOB:  PEAKUUM  NPUCOEAUHEHMs  (THAPUPOBAHME,
raJJoreHMpOBaHuE) U MonuMepuszanuu. PezonancHslit rubpun. HatypanbHblil M CHHTETHUYECKHUE
kayuyku. Bynkanuzanus. [lonydyenue u npuMmenenue ankaaueHoB. Peakmus Jlebenena.

Anxunst. O6m1ast popmysia 1 TOMOJIOTHUECKHUH Psii amKHHOB. MI30Mepus 1 HOMEHKJIaTypa
QIKUHOB. SP-I'mOpuauszanus opOurtaneil aroMoB yriepoga. dusznyeckue CBOICTBAa aJKWHOB.
XVWMHUYECKHME  CBOWCTBA  QJIKMHOB: peakuud  INEeKTPOPUIBHOTO  MPUCOCTUHEHUS
(ranoreHnpoBaHue, TUAPOraIOreHUpOBaHUE, rUpaTanus, ruapuposanue). [Ipasuino DapTeKoBa.

Aunernnenunpl.  Jlumepuzamuss W TpuMmepu3anus — arneTwieHa.  OKHCICHHE  aJIKWHOB



IIEPMAHraHaTOM Kajus B Pa3JINYHbIX yCIOBHAX. [lonydeHne u mpuMEeHEHNEe aIKUHOB.

Huxknoankansr. O6mas hopMmyna ¥ TOMOJOTUYECKUI DSl HUKIOATKAHOB. M3omepust u
HOMEHKJIaTypa UHUKIOAIKAHOB. PU3MYECKHE CBOMCTBA LMKIIOAJKAHOB. XUMUYECKUE CBOMCTBA
LUKJIOAJIKAHOB: PEAKIIMHA IPUCOEAUHEHNS K MAJIBIM LIMKJIAM, PEAKLMH 3aMEIEHUS] HOPMAJIbHBIX
LUKJIOB, pEakUMH TUAPUPOBAHMA M JAeruapupoBaHus. [loslydeHne LHKIOAIKAHOB H3
JUrajoreHajkaHoB. MeankoOnoiornyeckoe 3HaueHUE [UKI0aIKaHOB.

Apenwt. Kpurepuu apomatuyHoctu. Apomaruueckuid cexcreT. [IpaBuno Xrokkens. O0mas
(dopMyia U TOMOJIOTHYECKUH psit apeHoB. Opmo-, napa-, memaxcunonsl. duznyeckue cBoiicTa
OeH301a U ero roMoJIoroB. Peakiuu 31eKTpoQrIbHOrO 3aMeleHHs OeH30i1a (TaloreHupoBaHue,
HUTPOBaHue, alkwinpoBaHue). CUrMa-KOMIUIEKC, NH-KOMILIEKC. Peakuuu npucoennHeHus
apeHOB.

XuMHUECKue CBOICTBAa roMOJIOroB OeH3051a. OpUeHTaHThI IEPBOTO U BTOPOTIO
pona. KonneHcupoBaHHbIE U HEKOHIEHCUPOBAaHHBIE apoMaTHieckue coequHenus. [lomydenne n
IIPUMEHEHHUE apEHOB.

IIpupoaHble HCTOYHUKH YI1eBOA0POA0B. [Ipupoansiii raz. Hedts. [lepepaboTka HEdTH.
JleronanmoHHass cTOMKOCTb OeH3uHa. OxraHoBoe uucino. Pudopmunr. Ilpumenenue
HeTenpoayKToB. Buipl TBEpAOrO TOIIIMBA.

I'asorensameniéHuble YIJIeBOAOPOABI. OOmas XapaKTepUCTHKA.
®uznyeckue cBoiicTBa. XMMHUYECKHE CBOWCTBA TajJOrCHAJIKAHOB (pEaklUU 3aMELIeHUs u
OTUIETITIEHNUs). XUMUYECKHE CBOWCTBA raJIONEHAIKEHOB (PEaKIMK MPUCOETUHEHNUS, 3aMEIleHNS,
nojuMepusanuu). B3aumMHOe  BiIMSHME aTOMOB B MOJIEKYyJaX TaJIOT€H3aMEIEHHBIX
yraeBonopoaoB.  [IpoaykTel — moauMmepu3alMM — TajJoreH3aMeIIEHHBIX  YIJIE€BOJOPOJIOB:
MOJIMBUHUJIXJIOPU, XJIOPOIIPEHOBBIN Kay4yK, OJIUTETPAPTOPITUIIEH.

Jlemoncmpayuu. ArperaTHOe COCTOSHUE AJIKaHOB B 3aBHUCHMOCTH OT MOJISIPHOM MaccChl
(OyTan, rexcas, napadun). HecmemmBaeMocTh TekcaHa ¢ BOJIOW, CpaBHEHUE IJIOTHOCTH TeKcaHa
u Bosibl. PacTBOpeHue napaduna B rekcaHe.

PactBopumocTh B TekcaHe Opoma M IepMaHraHata Kaiaus. bpomupoBaHHE aJKaHOB.
PaguxansHOEe OpoMUpOBaHHE TOTYOJIA.

Jlabopamopuvie onvtmul. 1. IlocTpoenue moxeneir moiekyn ankaHoB. 2. Iloctpoenue
Mojiene Mosekyn ainkeHoB. 3. CpaBHEHHE CIIOCOOHOCTH K OKHCJICHMIO aJIKaHOB U aJKEHOB. 4.
CpaBHeHHE CHOCOOHOCTH K OpOMHpPOBAHUIO MPHU OOBIYHBIX YCIOBMSIX AJKaHOB M aJKEHOB. 5.
JleiicTBue nepMaHraHata Kajuus Ha O€H30J1 U TOIyOJI.

Ilpakmuueckan paboma. 3. IlonydeHne STUIEHA U OIIBITHI C HUM.

Tema 4. Kucsiopoacoaep:xkamme opranndyeckue coequuenus (35 1)

Cnupmui. CoctaB cnuptoB. Kiaccudukanus u HOMEHKIaTypa cnupToB. Dusmdeckue



CBOICTBa CIHUPTOB. MEXMOJIEKYJISIPHbIE BOJOPOAHBIE CBSA3M M HMX BIUSHUE Ha (U3NUYECKUE
CBOMCTBA CIHUPTOB. XMMHYECKHE CBOMCTBA: B3aMMOJICHCTBUE CO IICIOYHBIMU METAJUIAMH, C
raJIOTEHOBOJIOPOJAMH, BHYTPU- U MEKMOJICKYJISIpHAsT JCTUApATAIUs, PEaKIHs dTepu(UKAIIH,
OKHCJICHUE.

[Tpoctsie u crnoxublie 3¢upbl. HomMeHkmatypa mpocThix 3pUpoB.

KommiekcooOpazoBanne MHOTOATOMHBIX CUPTOB. KauecTBeHHasl peakius Ha MHOTOATOMHBIC
cnupThl. [lonyuenue u npuMeHeHue CIUPTOB.

@Denonwvl. Kinaccudpukanus u HoMeHKIaTypa (enosnoB. dusznueckue cBoiicTBa ¢eHoa.
B3aumHoe BiusHUE aTOMOB B MoJieKyse ¢eHosa. XUMUYECKHe CBOMCTBA (B3aUMOJICHCTBUE CO
HIEJIOYHBIMH METAJJIAMH U CO IIeJI0YaMu, OpOMHUPOBAaHKE, HUTPOBAHUE, OKHUCIICHUE,
rugpupoBanne). OOpa3oBaHHE KOMILICKCHBIX coeauHeHuit ¢ xmopuaom kenesa(lll) —
KauecTBeHHasl peakius Ha (peHonbl. CpaBHEHUE XUMHUYECKUX CBOMCTB OJHOATOMHBIX CIIUPTOB U
denona. [Tonyyenne u npumenenue ¢peHonoB. baktepunugHas akTHBHOCTD (DEHOJIOB.

Anvoezuovl u xemonwvt. KapOoHWIbHBIC cOeAMHCHUA. HoMeHKIaTypa W HW30Mepus
alnbACTUIOB U KeTOHOB. (Du3myeckne CBOWCTBA aJbJCTHIOB W KETOHOB. JJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE KapOOHWIbHOW Tpynmbl. CTpOeHHE MOJEKYyNl albJAETHI0B.
XUMUYECKHE  CBOMCTBAa:  peakuMH  HYKICO(PHIBHOTO  NPUCOSAMHEHUS  (THApaTalus,
NPUCOCAVMHCHUE K albJerHJaM CIHPTOB, THAPOCYJb(HUTA HATPUSA, [HAHOBOJOPOIA),
BOCCTAHOBJIEHUE AQJIBJCTHIOB W KETOHOB, OKHUCJIEHUE AQJBbJCTU/IOB, MOJUMEPU3ALUSI U
nonukoHaeHcanus. [lonmyaneranu. Aneranu. KauyecTBeHHblE peakIMM Ha albACTHUIBL: C
ruapokcugoM wmenu(Il), ¢ amMmmmadyHbIM pacTBOpOM oOKcuaa cepebpa, ¢ (PYKCHHCEPHUCTOH
kucnoro. Ilomyyenue anpaeruioB U KeTOHOB. [IpuMeHeHHe aIbJAETHIOB W KETOHOB.
AHTHCEenTHUECKOE JieicTBUE (PopMabaerua.

Kapoonoevie kucnomwr. CTpoeHHe MOJIEKYJT KapOOHOBBIX KHCIOT. JJNEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHON Tpynmbl. ['oMomoruyeckue psabpl U oOIue
dbopmysel KapOOHOBBIX KUCIOT. Du3nyeckue CBOWCTBa KAPOOHOBBIX KUCJIOT.  XHUMHUYECKHE
CBOMCTBAa TMpPENEIbHBIX OJHOOCHOBHBIX KHCJIOT: pEaKIMH HYKICOPHIBHOTO 3aMEIICHUs,
KHUCTIOTHBIE CBOMCTBA. MexaHu3M peakiuu dtepudukarmu. Criia raJoreH3aMenEéHHbIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTh XUMUYECKUX CBOMCTB MypaBbHHON KUCIOTHL. OCOOCHHOCTH
XUMUYECKUX CBOWCTB  TPEACIBbHBIX JBYXOCHOBHBIX, HEMPEACIbHBIX  OJHOOCHOBHBIX,
apoMaTHYeCcKuX KapOOHOBBIX KHCIOT. [lomyueHme KapOOHOBBIX KHCIOT. BaxHeimue
MpECTaBUTENM KapOOHOBBIX KHCJIOT: MypaBbMHAs, YKCycHas U OeH30iiHas. Menuko-
OMOJOTrNYecKOe 3HaYCHHNE U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

DynKyuonanvuvle  nNPou3zeooHvie  Kapoonoevix  Kucaom.  CroxHble  3(QUPHL

[anorenanrugpunpl. Amuabl.  Auruapuabl. Tuosdupel. IlomyueHue  XJIOpaHTHAPHUAOB.



PeakunonHas ciocoOHOCTh (PYHKIIMOHAIBHBIX MPOU3BOJHBIX KapOOHOBBIX KUCIOT. KucIoTHBIN
THJIPOIN3 CIOXKHBIX d3¢(upos. IllenoyHoit TruApOIU3 CIOXKHBIX 3PUPOB — OMBUICHHE.
[TpumMeHeHne 1 MEIMKO-OMOJIOTHYECKOE 3HAYCHHE TIPOU3BOTHBIX KAPOOHOBBIX KUCIIOT.

Jemoncmpayuu.  Peakuyss ~ W30MPONMMIOBOIO  COUPTa € XJOPOBOJOPOJOM.
[apocTep>kHEBbIE MOJAETH MOJIEKYJ ajbJAeTUAOB M KeToHOB. OOpazoBaHue Ouypera Mpu
pa3I0KEHUN MOYEBUHBI.

Jlabopamopusie onvimel. 6. IlocTtpoeHue Mopeneld MOJEKYJI H30MEPHBIX CIHPTOB. 7.
PactBopuMocTh pasubix cnupToB B Bozae. 8. Oxucienue mnpomaHoia-l u mpomanona-2. 9.
Peakmus nykneoduibHoro 3amemenus crnupta. 10. Oxkucinenue cnupra guxpomatom Kamwms. 11.
HNonodopmuass peakums. 12. B3aumonelicTBUE MHOTOATOMHBIX CIHUPTOB C THAPOKCHUIOM
menu(IT). 13. OOHapykeHHe TIHMKOJIBHOTO (parMeHta B riurepuHe. 14. PactBopumocts u
KHCIIOTHO-OCHOBHBIE CBOMCTBa (heHona. 15. bpomupoBanue denona. 16. Oxucnenue GpeHomnos.
17. KauectBennas peakuus Ha (enonsl. 18. Peakius «cepeOpsHoro 3epkana». 19.0xucnenue
anmprerunioB rugpokcugom meawm (I1). 20. JucnpomoprmonupoBanue (opmanpiaeruga. 21.
KadecTBeHHass peakuus Ha ajubAeTHIbl ¢ (YKCHHCEpHUCTOH kucioroi. 22. Momodopmuas
peakiusi Ha aneroH. 23. Iloctpoenue Moxeneil MoyieKyld M30MEPHBIX KapOOHOBBIX KHUCIOT U
CIOXHBIX 3¢upoB. 24. CpaBHEHHE PACTBOPUMOCTH KapOOHOBBIX KUCIIOT U MX COJEH B Boje. 25.
KucnotHele CcBOWCTBa YKCYCHOM KHCIOTHL. 26. Peakumst stepudukammu. 27. OOHapykeHUE
YKCYCHOM KHCJIOTHI (KayeCTBEHHas peakius Ha anerar-uoH). 28. CpaBHEHHE CIOCOOHOCTH K
OKHUCJICHHIO MYPaBBbHMHOM, IIaBEJNEBOM M yKCycHOM kucior. 29. KadecTBeHHas peakuus Ha
maseneByto kucnory. 30. I'maponus numerundopmamupa. 31. I'maponus ModeBHHBL 32.
OcHoBHBIE CBOMCTBAa MOUEBUHEI. 33. [lesamuHupoBaHre MoueBUHBI. 34. ['UIponn3 sTUanerara.

Ilpakmuueckue padomui. 4. PenieHne >KCIEpUMEHTANbHBIX 3a/ad M0 TeMe ««CHupThI.
®enonbl. Anpreruasl. Kerons». 5. [lonyyeHne ykcyCHON KUCIOTHI U U3y4YEHUE €€ CBOWCTB.

Tema 5. A3oroconep:kamme opraHumveckue coenuHeHus. I'erepopyHKnHMOHAJIBHBIE
coennueHus (15 4)

Amunpr. O0Omas gopmyna amuHoB. HomeHkiatypa amuHoB. IlepBuuHble, BTOpUYHBIE,
TpeTUUYHbIE aMUHBl. DPU3NYECKME M XUMHUYECKHE CBOWCTBA aMUHOB. AHWIMH. OCHOBHBIE
cBoiicTBa amMuHOB. Cuja aMHHOB M HHUTpocoeiauHeHuil. HykneouiabHble CBONCTBA aMHHOB.
Je3zamunupoBanue. Peakuus OpomupoBanus aHuInHA. Peakuus 371eKTpodUIbHOIO 3aMelleHus
[0 apoMaThyecKkoMmy Kojblly. Peakius ropenust amuHoB. OkuciieHue aHwivHa. [lonydenue
amuHoB. Peakuus 3uHuHa. IlpuMeHeHMe M MeIUKO-OMOJOTMYECKOE 3HAUEHHE AaMMHOB.
buorennsle aMHUHBI.

leTepounkianueckne coennHenusi. KapOomukiauueckue ¥ TeTEPOLUKINYECKHE

COCAMHCHUS. Kncnoponconepmamne TCTCPOUUKINICCKUE COCAUHCHUS. A30T00)1ep>1<a1111/1e



reTepouukibl. @duznyeckue W XUMHYECKHE CBOWCTBA mNHpUIWHA U mupposa. OOmras
XapaKTepUCTHKA TETePOLMKINYECKAX COEIMHEHHH ¢ JByMs H 0Ooliee TeTepoaToMaMH.
ITnpumuun. ITypun. [IppumeHneHne reTepouuKINYECKUX COCIUHEHMM.

TI'emepogpynkyuonanvuvie COCOUHEeHUA. [TpunIUIIBI HOMEHKJIATyPbl
reTepoQyHKIMOHATIBHBIX COEIUHEHUH. AMUHOCHHUPTHL. ['MIPOKCUKETOHBI M THAPOKCHAIID
JETUJIBL. AMUHOKHUCIIOTHI. IIporenHorenHbie AMUHOKHCIIOTHI. DEHOIOKHUCIIOTHI.
['mapoxcukucnoTsl u okcokucnoTsl. Hukn Kpebcea.

AcumMmerpuueckuidi atoM yriepona. Onrtuueckas wu3oMepus. OHaHTHOMEpBL. [Ipoekunu
Ouiepa. [Ipumenenne rerepoPyHKIIMOHATBHBIX COSTUHEHUH.

Hemoncmpayuu. PactBopumMocTh u OCHOBHBIE CBOICTBA MUPUIUHA.
Kommexcoobpa3oBanue nupuauHa.

Jlabopamopnsie onvimol. 35. PacTBOPUMOCTS M KHCIOTHO-OCHOBHBIE CBOICTBA aHUJIMHA.
36. Okucnenue anuinuHa. 37. BpoMupoBaHre AaHWIMHA.

Tema 6. Xumusi NpupoaHbIX coeTuHeHuid (27 u)

AKupwi. OOmas  xapaktepuctuka KupoB. Jlunuael. KuCTOTHBIA COCTaB  KUPOB.
[TonvHeHaCHIIIEHHBIE W HACBHIIIEHHBIE >KUPHBIE KHUCIOTHL.. DuU3NUYECKHe CBONCTBA KHUPOB.
PactutenbHble 1 )KUBOTHBIE KUPHI. JIunonporennsl. XuMuueckue cBOicTBa kupoB. ['uaponus u
OMbLIEHHE KUPOB. [[puMeHeHune xupos.

®ochosmnuabl KIeToYHbIX MemOpaH. I[loBepxHocTHO-akTuBHBIE BemectBa (IIAB).
I'muuepodocomunuasi(pocdaTuunsTanonaMuHbl,GochaTHANIXOTUHBL,POChHaTHIUICEPUHBI).
Counropochomunuapl.  Chunromuenunsl.  KUAKOCTHO-MO3aM4Has  MOJENb  CTPOCHUs
OHOJIOrNYEeCKUX MEMOpaH.

Yraesoaswl. O6mias popmyna yrieBoaos. Kiaccudukanus yrieBoaos. bruononumepst.
Monocaxapuasl. ['mroko3a, ppykrosa, pubosa, nezokcupudosa. Crepeonszomepust
MoHocaxapuoB. @opmyisl Oumepa. O6pazoBaHue HUKIMUECKUX (POPM MOHOCAXAPHJIOB.
®opmysl Xeyopca. XUMHUECKUE CBOMCTBA MOHOCAXapHUIOB (KOMILUIEKCOOOpa30BaHKUE C HOHAMU
meu(I1), o6pazoBanue CI0KHBIX 3(PUPOB, BOCCTAHOBJICHHUE 10 MHOTOATOMHBIX CITUPTOB,
OKHCJIEHHE J0 KUCJIOT, OKMCIEHUE MOHOCAXapHI0B C IECTPYKLIHEN YIIEPOIHON LIEH,
oOpa3oBanue rmko3uaoB). AT® u AJI®. bpoxenue (cnupToBOE,MOJIOYHOKUCIIOE,
MacisiHokucioe). [IpeBpaiiienus riitoKo3bl B Opranu3Me (IJIMKOIN3, TIIMKOTeHes,
nenTo3odocdarueiii myTh). [Ipumenenne monocaxapuaos. OOmas XapakTEPUCTHKA
nucaxapunoB. CTpoenue nucaxapuaos. Aueranu. I 'mukosuanasie cBsazu. Caxaposa. Manbrosa.
JlakTo3a. BoccranasnuBaronyie 1 HEBOCCTaHABIMBAIOLIUE Ucaxapuisl. [ naponus
nucaxapunoB. OOriast xapakTepucTuka nouvcaxapuaos. [lomu-D-rinrokonmupanossl.

I'omononucaxapuabl. AMmiioza. AMunonektuH. Kpaxman. ['mukoren. Lemmtonoza. I'naponns



nosmcaxapuaoB. [lekctpun. CrioxkHbIe 3(DUPHI HEIUTIOI03bI ¢ YKCYCHON U @30THOM KHUCIOTAMH.
KauecTBeHHBIE peakIMM Ha KpaxMaj U LEJUII0JI03Y.

AmMuHOKHCHOTHL. OOmIas XapakTepUCTHKAa aMUHOKHCIOT. buonormueckoe 3HaueHHE a-

aMHHOKHUCIIOT. HezaMeHnMble U 3aMEHUMbIE aMUHOKUCIIOTHI.
AMUHOKHCIOTBl Kak aM(OTepHble OpraHMYeCKHe COEIUHEHUsA. XUMHYECKHE CBOHCTBA
AMHHOKUCIOT (peakuMu C KUCIOTaMH M IIEJIOYaMH, peakIuu dSTepuPUKAUH U
JI€3aMUHUPOBAHNUS, JEKapOOKCHIMPOBAaHUE U TpaHCAaMUHHpoBaHue). KauecTBeHHas peakuus Ha
AMHHOKHUCIIOTBHI. Peaxiuu aMHHOKHCIIOT, 00yCIIOBJICHHbIE JONOJTHUTEIbHBIMU
GyHKUMOHaNbHBIMM Tpynnamu. [lentunnas (amupaHas) cBsizb. OCHOBHBIE aMUHOKHCIOTHI,
oOpazytourue 6enku. CrocoObl NOTy4YeHUs aMMHOKHUCIOT. [Ipumenenne amuHokucaot. Kampos.
benku. benku kxak npuponmHbsie Ouomnonumeps (momunentuzsl). CTpykTypa OenkoBoit
Monekybl. CBoiicTBa OenkoB. [oOymspHble U GuOpUILIsIpHBIE OENKH.
KucnorHo-ocHoBHble cBoiicTBa OenkoB. [lenarypauus. Penarypanus. ['maponms Oenkos.
[IBeTHBIE peakiuu OeNKoB (OMypeToBasi, KCAaHTONPOTEUHOBAs, peakius Domst). buonornyeckue
¢ynkuumn 6enkoB. [lpumenenne OenKoB.

Hyxkneunogule Kucnompl. Poib HyKJICHHOBBIX KHCIOT B )KU3HEAEATEIbHOCTH OPIaHU3MOB.
Je3okcupubonykinennoas  kucinota  (AHK).  PuGonykneunoBas  kucinora  (PHK).
Jle3okcupubonykieo3uapl. Pubonykineosunsl. Hykneotunsl. HykienmHOBBIE KHCIOTHI Kak
NOJMHYKIMOTUABL. HykiaenHoBble OCHOBaHMSI (TUMHH, ypalui, IUTO3UH, aJCHUH, T'yaHHH).
TayTomepsl, TakTUMHas U JakTamHas ¢popmbl. PochoanrdupHas cBa3b. IlepBuuHas cTpykTypa
JHK un PHK. Ilpunnun xommiementapHocTH. ['maponu3 nosnmHykneotunos. IIpumenenne
HYKJIEMHOBBIX KHUCJIOT.

Oprannyeckasi XuMHsi — OCHOBA MeIMKO-0HOJIOTHYEeCKHX HAYK.

Oprannueckass xumusg U ¢usnonorus. 'opmonsl. Dctpagunon. Tecroctepon. Opranudeckas
xumus U papmaxosnorus. Ilennunmimael. Opranuyeckas XuMus U 0noxumus. HuxkotuHamu.
HuxotunoBas kucinora. HukoTus.

Hemoncmpayuu. I'niponns kpaxmania.

Jlabopamopnvie onvimol. 38. OOpa3zoBaHUE KaTbIHEBBIX COJEH HACHIIICHHBIX BBICIIMX
KHUPHBIX KUCIOT. 39. OOHapykeHue NBOMHOI CBs3u B 0oJeMHOBON kuciore. 40. OOHapyxkeHue
JIBOMHBIX cBsized B jauMoHeHe. 41. OOHapyXeHHE TJIMKOJIbHOrO (parMeHTa B TIJIIOKO3€ U
dpykroze. 42. [Ipoba Tpommepa Ha MmoHOcaxapuabl. 43. Peakuus CenuBanoBa Ha (GpyKTO3y. 44.
MogenupoBanie mpolecca OHWOJIOTMYECKOTO  OKHCIeHHMS Imoko3bl.  45.00HapysxeHHe
[JIMKOJIBHOTO (parMeHTa B JakTo3e U caxapose. 46. [Ipoba Tpommepa Ha nucaxapunabl. 47.
I'unponu3 caxapo3bl. 48. KadecTBeHHas peakuus Ha Kpaxmai. 49. Am¢oTepHble CBOHCTBa

anbda-amuaoKuCcIOT. 50. KommiekcoobpaszoBanue anbha-aMuHOKUCIOT. 51. [le3aMuHupoBanme



anbpa-aMuHOKHCIOT. 52. KauectBeHHass  peaknus Ha  anb(a-aMHUHOKHCIOTHL.  53.
KcantonporennoBast peakius. 54. OOHapykeHHe MepKanTo-Tpymnmn B Oenke. 55. buypetoBas
peaxuusi.

Ilpakmuueckue pabomot. 6. IlpakTudeckas padbora 1Mo Teme «YTIeBoabl». 7. Pemenue
SKCIIEPUMEHTANBHBIX 3a7ad Mo TeMme «XHUMHS MPUPOAHBIX coequHeHuit». §. Pemienue

SKCIICPUMCHTAJIbHBIX 3a/1a4.



Conep:kanue Kypca XuMuM
11 kaace

(136 u)

Tema 1. Ctpoenne BemectBa (15 4)

Cmpoenue amoma. COBpPEMEHHBIC IpPEACTABICHUA O CTpocHMM aroma. CocrosHue
JJeKTpoHa B arome. KopIyCKyJIIpHO-BOJIHOBOM Ayanu3M 3JeKTpoHa. KBaHTOBBIE YucIa.
OcHoBHOe u BO30Oy)IEHHOE cocTosiHMe aroma. IlpaBmwio Xywaa. Ilopsaok 3amoiHeHUs
HOAYpOBHEH y S-, p-, 0- u f-ajgeMeHTOB. DileKTpOHHBIE KOH(UIypaluu atoMoB. V3MeHeHue
aTOMHOIO pajuyca B Iepuojax M rpymnmnax nepuoaudeckor cucremsl JI. M. Menneneesa.
OO0pa3zoBaHue HMOHOB. DHeprus MoHu3anuu. CpoJICTBO K 3JIEKTPOHY. DIEKTPOHHOE CTPOCHHE
VOHOB.

Xumuueckaa ceazp. Kpucmannuueckue pewémku. OOLMEe IPEICTABICHUS O
XUMHUYECKON CBSI3U. DJIEKTPOOTPULIATENBHOCTh. MeTasl U HEMETAUIbl. XUMUYECKasi CBSI3b:
VOHHAs1, METaJllIM4ecKasi, KoBajleHTHas. KoBaneHTHas mosisspHas M KOBAJEHTHas HENOJISIpHAs
cBs3b. Jlunonu. Dueprus cBsas3u. JnvHa cBsi3u. Mexanu3mbl 00pa3oBaHusl KOBAJIGHTHON CBSI3U —
OOMEHHBI ¥ JOHOpHOAKUeNnTOpHbIM. Tumsl rubpuauzanuu. OpueHTauus TUOPUIHBIX
opOuTaiei.

[TpoyHOCTE cHUrMa-cBsI3U M NH-CBsI3U. HeBaleHTHbIE B3aMMOAECUCTBHUS — OPHEHTALMOHHOE U
qucrnepcuoHHoe. BonoponHas cBsa3b. Kpucraminueckue pemeTKH: MOJEKYISIPHBIE, aTOMHBIE,
WOHHBIE, METAJUINYECKHE.

Hemoncmpayuu. Mojien MOHHBIX, aTOMHBIX, MOJEKYJISPHBIX M METaNINYECKUX
KPUCTATIMYECKUX PEHIETOK.

Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH NPOTeKaHus peakumii (15 u)

Inemenmol XUumu4eckou mepMoOUHAMUKU. CaMonpoun3BosIbHbIE u
HECaMOITPOU3BOJIbHBIE peaKuu. XUMHUYECKasi TEPMOAMHAMHUKA.
TepMoanHaMHUUECKask CUCTEMA — OTKPBITAs U 3aKpbITast. JK30TEPMUUECKHE U SHAOTEPMHUUECKUE
peakuuu. BHyTpeHHss »dHeprus. OHTaNbIMS M DHTPONHUA. OKCTEHCHBHBIE IapaMETpBI.
WnTeHcuBHble napaMeTpbl. OHeprusi ['mbG6ca. DHTanbNUIHBIA M SHTPONMUNHBIN (PAKTOPBHL.
[Tpunumn 3Heprerudeckoro conpsbkeHus. OOpaTuMble 1 HeoOpaTUMbIE PEeaKIH. XUMHUECKOe
paBHOBecue. KoHcTaHTa XuMH4YecKoro paBHoBecHs. CMeIIeHME XMMHUYECKOTO pPABHOBECHS.
ITpunuumn Jle- Ilatense. ['omeocras.

dnemenmupl Xumuueckou Kunemuku. MexaHu3M peakUuid. DJIeMEHTApHBIA aKxT.

[Tapannensubie peakiuu. [locnenoBaTenbHbie peaknuu. ['oMoreHHbIe peakiuu. [ ereporeHHbIe



peakiuu. CKOpOCTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iuuHbIX (¢GakTopoB. Kunernueckue
ypaBHeHus. Koncranra ckopoctu peakuuu. [lepros nonymnpeBpaiieHus. 3aBUCUMOCTh CKOPOCTH
peakiuu ot Temnepartypsl. [IpaBuno Banr-I'odda. Dueprus akrupammm peakiuu. Kartamums.
Karanuzatopsl. UHrHOUTOpEIL. I OMOTEeHHBIN U TeTepOreHHbIN KaTaaus.

Cmexuomempua. Crexuomerpus. MomsapHas Macca. MoisipHbId  00bEM  Ta30B.
KonuuectBo Bemectsa. Mosib. OTHOCHTENBHAS TIJIOTHOCTh Ta3a IO JIpyromy razy. YpaBHEHUE
MenpneneeBa—Knaneiipona. MonsipHas  Macca cmecu ras3oB. [loctosHHas — ABorajpo.
COOTHOIIEHUS MEXK]Ty KOJIMYECTBAMU BEIIECTB B XUMUYECKUX YPABHEHUSIX.

Pacmeopol. ' oMOreHHBIE U FeTEPOreHHbIE CUCTEMBI. PacTBOpbl. MossipHas KOHLIEHTpaLUs
pPacTBOPEHHOrO BellecTBa. MaccoBasi KOHUEHTPALMS PaCTBOPEHHOTO BellecTBa. MaccoBast JoJisl.
O0bémuas nons. KosddummeHt pacTBOpHMOCTH. 3aBUCHMOCTH PAaCTBOPUMOCTH HEKOTOPBIX
coJiei oT Temneparypsl. HacelieHHbslid 1 HeHachleHHbd pacTBop. ConbBaTanusa. ConbBaThl. [’
uapatbl. AKBaKOMILIEKCHI. PacTBOpUMOCTS.

emoncmpayuu. TernoBble 3¢ (GeKT TPU PACTBOPECHUH
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI U HUTpaTa aMMOHHSI. 3aBUCHUMOCTh
CKOpPOCTH pE€aklUMH OT KOHLEHTpALMH U TeMmiiepaTypbl. PasznokeHue nepokcuaa BoJOpoJa B
MPUCYTCTBUU KaTaau3aropa.

Tema 3. Bewecmea u ocnognbvle munsl ux e3aumooeticmeus (30 u)

Knaccugpukauyua neopeanuueckux eewecmeé u peaxuyuii. Oxcujapl. Kucnortsl.
OcHoBanusi. Comu. OKcUABl KHUCIOTHBIE, OCHOBHBIEC, aM(OTEpHBIE, HeCcoIeo0pa3yoIIne.
Kucnoter  kucnmoponcoaepkamme W OeckucIopojaHbie. KUCIOTBI  OJHOOCHOBHBIE U
MHoOroocHOBHBIE. OcHoBaHus. Ll[émnoun.HepactBopumbie ocHoBanus. AMMOTEPHBIE OCHOBAHUS.
Conu cpemgHue, KHCIble, cMelIaHHble, ocHOBHbIe. Coyin aBoiHbIe. Knaccudukarms peakimii.
Peakuuu coennHeHus1, pa3noKeHus, 3aMeIIeHus, OOMeHa.

DJIeKTPOJIMTHYECKAS AUCCOLUALMS. Peakuus HelTpaJau3anum.
DNEKTPOIUTBl W HEIJNEKTPOJIUTHL. Teopusi SIEKTPOJUTUYECKONW JTUCCOIHMAIMU. MexXxaHu3m
ANIEKTpoJIUTUYEeCKON nuccounanuu. CunbHble U cialOble 37aeKTpoiuThl. CTeneHb HOHW3ALUU
(muccoumanun). Jlucconunanus KUCIOT, OCHOBaHUH, conel. Peakiius HelTpanu3aium.

Peaxyuu oomena c yuacmuem coneii. B3auMoneincTBue cpeHUX COJEl ¢ KUCIOTaMH, C
OCHOBaHWSIMU W MEXIy co0oi. Peakmum c ywyacTueM KHUCIBIX cosiei. ['uaponm3 coieid.
COBMECTHBIN THAPOITHU3.

AM@oTepHbIe OKCHBI U THAPOKCHAbI. AM(OTEepHOCTE. Peakiuu
aMm(pOTepHBIX OKCHUIOB B paciaBe. KomiuiekcooOpazoBaHue B pacijaBax. Peaxiuu
aM(}OTepHBIX OKCHIOB W THUIPOKCHIOB B pacTBOpe. Peakiuu cojeil MeTayioB, 0Opa3yromInx

aMmdoTepHbIe COCTMHEHUSI.



3Hauenue Kuciomuo-OCHOGHBHIX peaKkuuil O0nsA O0p2anuzma uenogeka. BonopoaHsbli
nokazarens (pH). bydepnas cucrema. 3nadenus: pH xuakocTeil opranu3zma 4eaoBeka B HOpME.
Bydepnsbie cucrembl opranusma (ruipokapOoHaTHas,reMorio0nHoBas, ¢pocharHas,0enkoBas), u
B3anMOCBA3b. bydepHas émkocts. Hapylenne KUCIOTHO-OCHOBHOTO COCTOSIHHUSL.

Okucnumenvho-eoccmanosumenvuvlie peakyuu. Inekmponu3. CTENEHb OKUCICHUS.
Knaccugukaiust OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

BiusHue cpenpl pacTBOpa Ha IPOTEKAaHME OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMM.
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM C YYaCTUEM JIBYX BOCCTAHOBHUTENEH WM JIBYX
OKHCIUTENEN. DNEKTPOIU3 PacIIiaBOB U pACTBOPOB COJIEH.

Cmpoenue KomniekcHvix coeounenuil. JJOHOPHO-aKIETITOPHBI MEXaHU3M 00pa30BaHU
KOMIUIEKCHBIX COeIMHEHUH. [[eHTpanbHblii aTOM. BHYTpeHHSASI KOOpAMHALMOHHAS cepa.
Jluranapl: MOHOJEHTaTHBIC, OWJIEHTaTHBIC, NOJMUACHTATHbIC. BHEWIHSsS KOOpAWHAIIMOHHAS
chepa. IlpaBuna Ha3BaHUS KOMIUIEKCHOM wyacTuibl. HasBanus nurannoB. IlpaBuna
HOMEHKJIATypBhI. [onusanepusie KOMILJIEKCHI. Maxkpouukinyeckue KOMILIEKCHBI.
Koopannanuonnoe uucio. KoHpuryparust KOMIUIEKCHBIX COSTUHEHUN.

Hemoncmpayuu. Gusryeckue CBOKMCTBA OKCHUIOB, KUCJIOT, OCHOBAHUH, coiel. M3yueHue
3JIEKTPONPOBOJHOCTH pacTBOpoB. Peaknus HeWTpanuzauuu. Peaknuum KUCIbIX colled ¢
Merautamy. [loaydeHne KOMIUIEKCHBIX COJICH.

Jlabopamopusie onvtmel. 1. CoBMecTHBIM THApONM3. 2. BrausHue uW3MEHEHHS
TEMIIepaTypbl HAa CMEIICHUE PaBHOBECHS THIPOJIN3A.

Ilpakmuueckue padomet. 1. I'unponus conei. 2. [ MAPOKCOKOMITIIEKCH METAILIOB.

Tema 4. Xumus 31eMeHTOB (76 1)

buozennvie nemenmoui. Knaccugpuxayua 3nemenmos. bBUOTEHHBIE SJIEMEHTHI.
OpranoreHsl. DIEMEHTHI ANEKTPONIUTHOTO PpoHa. Mukposnementsl. Kimaccudukanms OnoreHHbIX
JUTsE opranu3Ma yenoBeka. OO1as XxapakTeprucTUKa S- SIIEMEHTOB.

OOmass xapakTepucTUKa pP-3J€MEHTOB. MakcumanbHble M MHUHHUMAalbHbIE 3HAYECHUS
CTENeHEW OKUCIIEHUSI P-2JIEMEHTOB 2—4-T0 IEpHUOI0B ¢ IpUMepaMH OMHAPHBIX COETMHEHUH.

Oo6mast xapaktepuctuka 0-3memMeHTOB. CTEIIEHH OKHUCIICHUS OMOJIOTMYECKH BaKHBIX d-
AIIEMEHTOB B COEMHEHMSIX.

Booopoo u kucnopoo. Bonopon. OKHUCIUTEIbHO-BOCCTAHOBHUTENIbHASA JBOWCTBEHHOCTD
Bojopoaa. Imapuasl MertamioB. Kucmopon. AJutoTpomHble MOIU(MUKAIMK  KHUCIOPOJA.
XuMHUECKue CBOWCTBa Kuciopoaa. JlaGopaTopHble crocoObl U MPOMBIIUICHHBIE CIIOCOOBI
MOJIyYEHUsI KUCTIOpoaa. XMMUUYECKHE CBOMCTBA 030HA. KauecTBeHHas peakuus Ha 030H. Boaa u
nepokcus  Bojgoponaa.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHAS  JBOMCTBEHHOCTh  IEPOKCHJIA

BOOOpOaa. OKHCIUTETEHO-BOCCTAHOBUTEIILHEIE p€akuuu C y4aCTUCM IICPOKCHAa BOJOpPOJaa B



pa3HBIX cpeax.

T'anocenvr. O0mass xapakTepucThKa U (PU3MYECKHE CBOWCTBA. XHMMHYECKHE CBONCTBA
rajioreHoB. JlaboparopHble CHocoObI TMONy4eHHsT TajmoreHoB. OKUCIHTENbHAsT CIIOCOOHOCTH
raJIoreHoB. J{MCIponopLUUOHUPOBAHUE TajloreHoB. DHU3MYECKUEe M XUMHUYECKHE CBONCTBA
rajloreHoBo10poAoB. OcoOeHHble CBOHCTBA (TOPOBOMOPOAHON KUCIOTHL. KauecTBeHHBIE
peaxkuuu Ha HOHBI rajioreHoB. Kucnopoacoaepxaiiyue coelMHEHUs TaJlOreHOB. XJI0pHOBATUCTas
KHuciaoTa. XJIOpUCTash KUCIOTa. XJIOpHOBAaTas KHUCIIOTA. XJIOpHas KHUCIOTA. [ MIIOXJIOPUTHI.
Xnoputsl. Xnoparsl. [lepxnoparsl. [I[puMeHeHre raJOreHOB U UX BaKHEUIIIMX COCTMHEHUN.

Cepa. XapakTepucTHUKa d3JeMEHTa U IPOCTOro BeulecTBa. HaxoxkieHue B HpUpOE.
@nortanus. AJUIOTpONHBIE MOAUM(UKALUU Cepbl: pOMOHMYECKas cepa, MOHOKIMHHAs cepa.
Xumuueckue cBoiicTBa cepbl. CepoBojgopos. XHMMHYECKHE CBOKMCTBA CEPOBOAOPOJA.
CepoBogopo/iHasi KHCIOTa. XUMUYECKHE CBOWCTBA CEPOBOAOPOIHON KUCIOTHL. CepoBOIOPOI.
Ousnyeckue CBOWCTBAa CepoBoAOpoAa. BoccTaHOBHUTENbHBIE CBOICTBA  CEPOBOIOPOJIA.
KauecTBeHHast peakiysi Ha CepoBOIOPOA U Cyibduabsl. CTpoeHne MoJeKybl okcuaa cepbi(lV).
dusnyeckre CBONCTBA, MOTyUYeHUE U XUMUYECKHE CBoMcTBa okcuaa Cepoi(1V). CaoiicTBa
cyneuroB. KauectBennast peakuusi Ha cyiabdut-uoH. [Ipumenenne oxcuna cepoi(1V) u coneit
cepHucTON KucIoThl. CoeauHeHHs cepbl co creneHbio okucienus +6. Okcua cepoi(VI), ero
cBoiictBa. CepHas kucinora. OKUCIUTENbHBIE CBOWCTBA Pa30aBIIEHHON M KOHUEHTPUPOBAHHOMN
cepHoit kuciotel. [lomydeHue cepHOW KHCIOTHL. OKHUCIHTENbHBIE CBOWCTBA CYJIb(ATOB.
Pasnoxxenune cynbdaroB. OCHOBHBIE aHAJIUTHUECKHUE PEAKIUH, TMPUMEHSIONINECS IS
oOHapy»XeHHS cepocoeprKallux aHHOHOB. [I[pumMeHeHne cynb(aTos.

Azom u ¢pocghop. O6mas xapaxkrepuctuka saeMeHTOB VA-rpynnel. dusnueckue u
XUMHUYECKHE CBOMCTBA a30Ta. [lomyuenue u npumeHenue azora. CoeTMHEHUS a30Ta CO CTENEHBIO
OKHCJIeHU -3. AMMHaK, ero (u3HuUecKue UM XUMHUYECKHe CBoiicTBa M mpuMmeHeHue. Conu
aMMOHUs, uX cBoiicTBa. KaduecTBeHHOE ompezeneHre aMMmuaka M MoHa amMmoHus. CBolcTBa
HUATPUAOB. OKCUIBI a30Ta. A30TUCTAs KUCIOTA U HUTPUTHL. A30THASI KUCTIOTA.

OxucnuTenbHble CBOMCTBA Pa30aBI€HHON U KOHLIEHTPUPOBAHHON a30THOM KHUCIOThl. Hutpartsl,
ux cBoiicTBa. Paznoxxenue HuTparoB. [[pumeHnenne HUTpaToB.

CTtpoeHue u cBOIiCTBa MPOCTHIX BellleCTB, 00pa30BaHHBIX Gochopom.

Amnotponus docdopa. Paznuuus B cBoiicTBax Oenoro u kpacHoro ocdopa.

Coenunenus Qocdopa co cremneHbio okucieHus -3. Dochuasl MmeramioB. DocduH, ero
cBoiictBa. Coeaunenusi ¢ochopa co creneHbro okuciaenus +3. Oxcuma docdopa(lll).
®ocdopucras kucnora. Coenunenus pochopa co cTeneHbro OKUCIeHus +5.

Oxcun pocdopa( V). Dochopuast kuciiora, e€ Gu3ndecKre, XUMHICCKHE CBONCTBA, MMOJTyUYEHHE,

npumenenne. [lupodochopuas kucmora. [lomyuenne dochopa. INamorenuasr dochopa(ll).



Ianorenuzst pochopa(V).

Yenepoo u kpemnuit. XapakTepucTHKa SJIEMEHTOB. AJIUIOTPOIHBIE MOIU(DUKAINH
yraepoaa: rpadur, anmas, kapOuH, Qymiepersl. CpaBHeHHE (PU3NYECKUX CBOWCTB anmasza U
rpadura. Xumuueckue cBoicTBa rpadura, Kokca. Peakuuu aucrnponopuroHUpoBaHus rpadura.
Kap6uner. Anermnenunsl. Oxcupn yriaepona(ll), ero momydeHue, cBOWCTBA M TNPUMEHEHHE.
Oxkcua yraepona(ly), ero 3JIeKTpOHHOE CTPOCHHE, MOJIyYEeHHE, CBOMCTBA M MPUMEHEHUE.
YronpHas KUCIOTa W €€ COMM — KapOoHaThl, ruapokapOoHaTel. CBOWCTBa KapOOHATOB U
ruapokapOoHaroB. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

Kpucrannnueckast pemérka KpeMHUS. AJIJIOTPOIUS KPEMHHUS.
B3aumoneiictBue KpeMHHsS C HOPOCTBIMU M CIOXHBIMU BeliecTBaMu. OKHUCIUTENbHBIE U
BOCCTaHOBUTENbHbIE CBOMcTBa. Oxcua kpeMmHUs(1Y): HaxoXaeHHe B IPUPOJIE, XMUMHUUYECKHE
cBoiictBa. Kpemuuesbie kuciotsl. CunukaTthl. Cunukarens. [ 'uaponns pacTBOPUMBIX CHIIUKATOB.

Memannwt |1A- u |1A-2pynn. lenounsie metamnsl. Kondurypanus aromos meramioB 1A-
u llA-rpynn. M3MmeHenne MeTaJNIMYECKUX CBOWCTB MO rpymmne W nepuony. llpupoansie
coenquHenuss MerawioB |A- u |lIA-rpynn. ®usnueckue cBoilicTBa. XHMHUYECKHE CBOMCTBA!
B3aMMOJICIICTBHE C BOJOW, C KHUCIOPOJOM U  JPYTMMH MPOCTHIMU  BEIIECTBAMHU.
[[lénoyHo3emenbHble MeTauibl. [ uapuasl  MetamwioB. Awmuabl. OKCHUABI IIENOYHBIX U
IETOYHO3EMENIBHBIX METAJJIOB, UX CBOMCTBA. ['MIPOKCHABI IIETOYHBIX U IIEIIOYHO3EMEIBHBIX
METaJIJIOB, UX cBoMcTBa. [lepokcuabl M HaANEPOKCHIBI IIETOYHBIX M IMIETOYHO3EMEIbHBIX
METAJIJIOB, UX CBOMcTBa M npumeHeHue. JKEcTkocTe BoAbl. OKpallliBaHWE IUIAMEHH HOHAMU
metauioB |A- u [IA-rpynn. buonornyeckoe 3HaueHre HATPUS, KaJlusl U MarHusl.

Antomunuii. HaxoxaeHue B mpupojae. DIEKTpOHHAs KOHQUrypauus aroma. Ousznyeckue
cBOiicTBa. XMMHYECKHE CBOWCTBA: B3aMMOJCIHCTBHE C KHCIOPOJOM U JPYTUMH HPOCTHIMU
BEILECTBAMM,BOJION, paCTBOPAMH COJIEH, pacIylaBaMH U pacTBOpaMU ILIEJI0YEH, TaCCUBUPOBAHUE
KOHLEHTPUPOBAHHBIMH CEPHOU U a30THOM KucinoTamMu.  OKCHI — alIOMHUHUA.  AJIOMUHATHI.
TeTparnIpoKCOATIOMUHATHI.

B3aumopeiicTBue okcuaa aIFOMUHUS C OKCUIaMU, THAPOKCHUIaMU B KapOoHatamu MeTaiuioB |A-
u ||A-rpynmn. I'napokcus amoMuHMs, €ro Moly4eHue, CBOWCTBA U TPUMEHEHHE.

Xpom. XpoMm, HaXOXJEHHUE B MPHUPOJE, CTPOCHUE aToMa, CTENEHU OKUCIIEHUS, (pu3ndeckue u
XUMHYECKHE CBOMCTBA. [laccnBUpOBaHNE KOHIIEHTPUPOBAHHBIMY CEPHOM U A30THOW KUCJIOTAMH,
«uapckoit Bonkon». Ilpumenenne. Oxcunabl xpoma. Comu xpoma(Ill). XpomoBas kwucinora.
JuxpoMoBast KUCJIOTa. XPOMATHI.

Juxpomatsl. Conu xpoma(Y1). Menuko-61onoruyeckoe 3HaueHIe COSTUHEHUH XpoMa.

Coeounenusn mapzanya. CrerieHn OKuUCIeHHS Mapranma. OKCHI W THUAPOKCH]

mapranua(Il). Oxcun mapranuna(lV). Manranatsl. [lepmanranatel. buonorndeckoe 3HaueHue



Maprasiia.

/Kenezo. Haxoxnaenue B mpupoje. DIeKTpoHHast KoH(uUrypanus xkeneza. Ousnueckue u

XUMUYECKHE CBOMCTBA. [laccuBUpOBaHME KOHIEHTPUPOBAHHBIMUA CEPHOM U a30THOM KUCIOTAMM.
Oxkcuapl xene3a.l mapokcuasl xkeneza, ux cBorictBa u noiydenue. Coenunenus sxkenesza(ll) u
xenesa(lll). KagecTsennrie peaknuu Ha nonsl Fe?* u Fe®" . Jlomennsie mponeccel. deppatsl.
Kene3zo — OuoreHHsbl 1eMeHT. Meauko-01oI0rnuecKoe 3HaueHue Kele3a.
Meodb. Menb, HAXOXKACHUE B MPHUPOJE, CTPOCHHE aTOMa, CTENEHHW OKHUCIEHUs, (pusnyeckue u
xumuueckue cBoicTBa. Ilpumenenume. Oxcunm Mmemu(l). Cpemame comu menu(l). Peakmum
koMruiekcooOpazoBanuss wmeau(l). Oxcun wmemu(Il). Tmapoxcumn wmemu(IT). KadectBennas
peaxius Ha moHBI CU?" . Menp — OMOreHHBIH 371eMeHT. MemuKo-OHoI0orndeckoe 3HAYEHHE
MEJHU.

Cepeopo. Cepebpo, pusnyeckue u xumuueckue cBoiictBa. Oxcun cepedpa( ). Peakiuu
KomIuiekcoobpasoBanus cepeopa(l). Hurpar cepebpa — peakruB Ha wmonel Cl°, Br, I.
[TpumeHneHue cepedpa U ero COeAMHEHUMN.

Hunxk. HaxoxneHue B NpUPOZE, CTPOCHHUE aTOMa, CTEICHH OKWCIICHUS, (pU3MUECKUe H
xuMHuueckue cBoiictBa. [Ipumenenune. AMMOTEpPHOCTh OKCHUIA M TUAPOKCHAA LUHKA. Peakuuu
KOMIUIEKCOOOpazoBanus nuHKa. [{uHK — MukposnemMeHT. Meanko-0MoJoruueckoe 3HaueHUe
[IUHKA.

Jemoncmpayuu. Paznoxenue HutparoB. O0pasiibl rajoreHoB. [lomyuenue rajioreHos.

Jlabopamopnuie onbvimul. 3.0OKUCIUTENbHO-BOCCTAHOBUTEbHAS
JIBOMCTBEHHOCTh IEpoKcuaa Bojgopona. 4. Pas3noxxeHune nepokcujaa BOAOpoOAa MO IEHCTBUEM
karanaspl. 5. OkwucieHue Opomua- U uoauA-vUoHOB. 6. PactBopumocts wuona. 7.
HucnponopiimonupoBanne nona. 8. ucnponopimonupoBanue cepbl. 9.11omyuenne cepHUCTOM
kucaoTel. 10. KHCIOTHO-OCHOBHBIE CBOMCTBAa CEpPHHUCTOM KHCIOTBI M €€ cosed. 11.
BoccranoButenbHble cBoiicTBa cepHHCTOW KucnoTel. 12. Ilomydenue cynbpurta Oapus
(xauecTBeHHas peakuus Ha cyiabhuT-uoH). 13. KauecTBeHHas peakuus Ha cyibdaT-uoH. 14.
[Tonyyenne xmopuna ammonus. 15. CBolicTBa xsopuaa aMmmoHus. 16. OxucaNTENBHO-
BOCCTAaHOBUTEJIbHAS JIBOWCTBEHHOCTh HUTPHUT-HMOHA. 17. OKUCIUTENbHAasT CIIOCOOHOCTh HUTpAT-
HOHAa B IIeJI04YHOM pactBope. 18. M3yuenue ycnoBuii obOpazoBanust (ocdaroB kambims. 19.
ITomyuyenue yraekucnoro rasza. 20. KncioTHO-OCHOBHBIE CBOWCTBA YIOJIBHOW KHCIIOTBI U €€
conei. 21. B3aumojeicTBUE yTrOJbHOM KHCIOTHI ¢ KapOoHaTtoMm Kamblus. 22. Paspymienue
TUIPOKCOKOMILJIEKCOB METAJIOB IO JEHCTBUEM YIIEKUCIOro raza. 23. COBMECTHBIN MMAPOIIN3
MOHOB aMMOHHUSl U CWIMKAaT-WOHOB. 24. B3auMopelcTBHE YIrOJbHOW KHCIOTHI C CHJIMKaTOM
Hatpus. 25. KauecTBeHHass peakuuss Ha WMOH MarHus. 26. KadecTBeHHas peakuus Ha HOH

kanpus. 27. KauecTBeHHas peakiusi Ha MOH Oapus. 28. PacTBopeHne alfoMMHUSI B KUCIOTax U



menoyax. 29. BzauMopaelcTBue TETparuapOKCOATIOMHHAT-UOHA C HOHAMHM amoMuHMs. 30.
Bzaumopeiicteue coneit xpoma(lll) ¢ ammuakom u ménousto. 31. OkucieHue coequHEHUN
xpoma(lll) B menouno#t cpene. 32. N3yuenue paBHOBECUSI TUXPOMAT—XpOMAT B BOJIHOM cpe/ie.
33. BoccranoBnenue coeaumHeHuit xpoma(yY1) B kxucmoit cpene. 34. IlomyueHue rumpoxcuaa
mapranna(Il) m ero oxucnenue. 35. OkucnuTeNnbHBIE CBOWCTBAa OKcuma mapranma(ly). 36.
[onyyenue ruapokcuaoB skeneza. 37. KauecTBemHas peakius Ha HOH sxemesa Fe?*. 38.
KauecTBeHHbIE peakiuu Ha MOH sxenesa Fe**. 39. OtHomrenue mMenu K jeiictBuio kucnor. 40.
[Tomyuenue ruapokcumaa u aMmMmuHokoMIuiekca meau(Il). 41. Pa3pymienne aMMHHOKOMILIEKCA
memu(IT). 42. OxwucnurenvHble crnocoOoHoctn coenuHeHuit  menu(Il). 43. Ilomyuenue
amMmMuHOKoMIuiekca menu(1) u ero okucnenue. 44. PactBopeHue 1IUHKA B KUCJIOTaxX U IIEJI0YaXx.
45. O0Opa3oBaHu€ TUAPOKCO- U aMMUHOKOMILJIEKCA [IUHKA.

Ilpakmuueckue padomwr. 3. Ilonydyenue Bomopojga u kucinopona. 4. CBoilcTBa rajoreHup-

noHoB. CBolicTBa noza. 5. CBoicTBa cephl U €€ COCTMHEHUN.

6. IMonyuenne asora u ammuaka. CBoiicTBa coemuneHmii asora u ¢ocgopa. 7. CaoiicTa
COCIMHEHUH yriieposia u KpeMHus. 8. M3yueHne kauecTBEHHBIX peakiuii HoHOB MeTaiuioB |A- u
IHA-rpynn. 9. CsoiictBa amtomunus. 10. CpoiictBa coeaunenuil xpoma. 11. Ilomyuenue u
CBOMCTBa coeauHeHuid Mapranna. 12. Ilomydyenue u cBoicTBa coeauHeHuM xkenesza. 3.
CBoiictBa Menu u eé€ coeguHenunii. 14. CpoiicTBa IIMHKA M ero coeauHeHui. 15. Pemrenue

SKCIICPUMCHTAJIbHBIX 3aJia4.



TemaTuueckoe mianuposanue 10 kiaace

No Tema KonmuectBo yacos

1. [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca XUMUHU 9 6
Kjacca

2. OcHOBHBIE TEOPETHYECKUE TTOJIOYKEHUS 10
OpPTraHUYECKON XMMUHU

3. YreBoaopo s 43

4. Kucnopoacoaepkaiiue opraHu4ecKue COeAMHEHUS 35

5. A3zoTtocoaepikanie OpraHUYECKUE COEIMHEHUS. 15
I'erepodyHKIIMOHATBHBIE COSAMHCHHUS

6. XHUMHS TPUPOJTHBIX COCTUHCHUN 27

TemaTnueckoe miianuposanue 11 kiaace

No Tema KonuuectBo yacos

1. CrtpoeHue BemiecTBa 15

2. OCHOBHBIE 3aKOHOMEPHOCTH TIPOTEKAHMS PEAKITU 15

3. BerectBa 1 OCHOBHEBIE THUIIBI UX B3aUMOJEHCTBUSI 30

4, XUMUS IIEMEHTOB 76







