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IMosicuuTeILHAS 3aIIMCKA

Pabouas mporpamma mo OHOJIOTMM COCTaBJI€HA HAa OCHOBAHHUU  CIICAYIOIIMX HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB:

1.®enepanbHoro 3akoHa ot 29.12.2012 N 273-03 «O6 ob6pazoBanuu B Poccuiickoit deneparuny;
2.DenepanabHOIO TOCYIapPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa CPeaHEro(IoJHOro) o0IIero oo0pa3oBaHHUs
(yTB. mpukazoM MunucTepcTBa 00pa3oBanus u Hayku P® ot 17 mas 2012 r. N 413). C usMeHeHUsIMU U
JoToHeHUs MU OT: 29 nexadps 2014 ., 31 nexabps 2015 ., 29 urons 2017 1.

3.OCHOBHOIT 00pa30BaTEIBHOM MPOTpaMMBbI cpeaHero oomero oopazosanuss MbOY COII Nel2 (@I'OC COO);
4 .IlpumepHOIi 00pa3oBaTeIbHON IPOrpaMMbl CPEIHEr0 00IIero 00pa3oBaHus;

5. T'apa H.H. ITIporpammebl 06111e06pa3oBaTeIbHbIX yupekaeHuii. Xumus. — M.: IIpocBemienue, 2015
6.AdanacbeBa M.H.Xumus. PaGoume mnporpammsbl. Ilpeamernas nunus yueObuukoB [ .E.Pymsuruca,
@&.I".Denbamana. 10-11 knacesl.-M.: [IpocBemenue, 2019

7.Yaeonoro mmana MBOY COII Ne 12 na 2023 — 2024 y4eOHbI# ro;

8.Ilonoxxkenust o pabodyeit mporpamme Mo OTAEIbHBIM YYEOHBIM IpeAMETaM, KypcaM U KypcaM BHEYPOUHOMH
NEeSITETLHOCTH.

Llesm u3ydyeHus Kypca:

® OCBOCHHEe 3HAHWH OCHOBHBIX MOHSATHH M 3aKOHOB XHMHUH, XMMHUYECKOH CHUMBOJIMKH; BBIIAIOLIMXCS
OTKPBITUSIX B XHUMHUYECKOM HayKe; pOJIM XUMHUYECKOM Hayku B (OPMHUPOBAHUM COBPEMEHHOI
€CTECTBEHHOHAYyYHOW KapTHUHBI MUPA; METO/1aX HAYYHOI'O IIO3HAHMUS;

® OBJIA/IeCHHEe YMEHHMSIMH HaOJI0JIaTh XMMUYECKHUE SIBICHUS; IPOBOJUTH XUMHUYECKUH SKCIEPHUMEHT;
IIPOU3BO/IUTH PacueThl HA OCHOBE XMMMUYECKUX (POPMYI BELIECTB U YPaBHEHUM XMMHUYECKHX peaKiuil;
00OCHOBBIBATh MECTO W POJIb XMMHUYECKMX 3HAHWN B MPAKTUYECKOH IESATEIBHOCTH JIIOJCH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUH;

e pa3BHTHe II03HABATEJIbHBIX MHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Mpolecce
IIPOBE/ICHUS] XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOTO IPUOOPETEHHsI 3HAHUN B COOTBETCTBUU C
BO3HUKIIMMU )KU3HEHHBIMU TTOTPEOHOCTSIMHU.

3agauu o0yueHus:

® [IPUBUTH MTO3HABATENbHBIM MHTEPEC K HOBOMY JJISl YUEHUKOB MPEAMETY Uepe3 CHCTEMY pa3HOOOpa3HbIX
o GopMe ypoKOB M3y4eHMs HOBOT'O MaTepuaina, JabopaTopHble paboThbl, 3KCKYPCUH, HECTAHAAPTHbIE
YPOKH KOHTPOJISI 3HAHMI;
e Co3/aBaTh YCIOBHs JUId (DOPMHUPOBAHMS y Y4alIMXCS NPEIMETHOM M y4yeOHO-HCCIeI0BATENbCKON
KOMIIETEHTHOCTEH:
o0ecneunTh YCBOGHHME YyYalllUMHUCS 3HAHUH OCHOB XMMHUYECKOW HAayKH: BaKHEMIIUX (AKTOPOB, MOHSITHM,
XMMHUYECKHX 3aKOHOB U TEOPHH, s3bIKa HAYKH, JOCTYHHBIX OOOOLIEHHI MHPOBO33PEHUYECKOrO XapakTepa B
COOTBETCTBHUH CO CTaHJIAPTOM XUMUYECKOTO 0Opa30BaHMUs;
-CII0cOOCTBOBAaTh (POPMUPOBAHUIO Y IIKOJBHUKOB NPEAMETHBIX YMEHHM M HAaBBIKOB: yYMEHHs paboTarh ¢
XUMHUYECKUM OOOpy/lOBaHMEM, HAOJI0/aTh M ONUCHIBATH XUMHUYECKHE SIBJICHHS, CpPaBHMBAaThb HX, CTABUTH
HECJIO’)KHbIE XUMHUUECKUE OMBIThI, BECTU HAOJIIOJICHHS Yepe3 CUCTEMY J1abOpaTOPHBIX, MPAKTUYECKUX paboT H
JKCKYpCHUH;
- IPOJOJDKUTH Pa3BMBATh Yy OOydJaroLIMXCs 0OLIeydeOHble YMEHHS M HaBBIKM: 0c000€ BHUMAaHHE YAEIUTh
Pa3BUTHIO YMEHHS NIEPECKA3BIBATH TEKCT, aKKypaTHO BECTH 3aIMCH B TETPAIH U JI€JIaTh PUCYHKH.

3agauu pa3sBUTHUS. CO3/IaTh YCIOBUS JJISl PA3BUTUS Y IIKOJBHUKOB HHTEIIEKTYalbHOM, AMOIMOHATHHOH,
MOTHBAIIMOHHOM M BOJIEBOU C(ephI:

- CIIyXOBOM W 3pUTENHHON MaMsATH, BHUMAHWSI, MBIIIJICHHSI, BOOOPasKEHUS;

-3CTETUYECKUX dMOITUH;

-TI0JIOKUTENILHOTO OTHOIIEHUS K yueoe;



-yMEHHS CTaBUTh LEJIU 4Yepe3 Yy4eOHBIH Marepuan KaKIOro YypoKa, HMCIOJIb30BAaHHE Ha YPOKaX KpPacHBBIX
HarJISIIHBIX TOCOOMH, My3bIKaIbHBIX (PParMEHTOB, CTUXOB, 3arajioK, ONpe/eieHre 3HAYUMOCTH JII000T0 ypoKa
JUIS K&KJOTO YUYEHHUKA.

3agauu BOCIUTAHHUSA:

CIOCOOCTBOBATh BOCIIUTAHUIO COBEPIICHCTBYIOIINUXCS COIIMATIBHO-YCIICITHBIX JTMYHOCTEH;
(dbopMHUpOBaHKE Y yYalIUXcs KOMMYHHUKATHBHOM U BAJIEJIOrMYECKON KOMIIETEHTHOCTEH;

(dbopMHUpOBaHKE TYMaHUCTHYECKUX OTHOLICHUN W SKOJIOTMYECKH 1eIecO00pa3HOro MOBEACHUS B OBITY
U B IIPOLIECCE TPYNOBOU JNEATEIBHOCTH;

BOCIIUTAHHE OTBETCTBEHHOTO OTHOLICHHUS K MpHUpoJe, OEpeXHOro OTHOMIEHUS K ydeOHOMY
000pYZI0OBaHUIO, YMEHHUE KHUTh B KOJUIEKTHBE (OOLIATHCSA M COTPYIHHYATH) uepe3 ydeOHBIH MaTepua
KaKIOro ypoKa

Pabouas ImporpamMmma 1o XuMHH COCTaBJICHA Ha OCHOBEC

GyHIaMEHTAILHOTO sijipa 00IIero oopazoBaHus,
(denepaabHOro rocynapcTBEHHOro 00pa30BaTEIbHOTO CTAHIAPTA CPEIHETO 0OpA30BaHHS,
[TpuMepHO#t TporpaMMbI CpeHero (IOJHOro) 00pa3oBaHus M0 XMMHUHU (0a30BBIi YPOBCHB).

Pabouast mporpamMma paspaboTtana Ha OCHOBE aBTOpCcKo# nporpammbl Pynsutuca I'.E, @.I'. ®enpamana
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[Ipoceemenne,2019. -224c.: mn.-ISBN 978-5-09-071789-2

O0bem yueoHoro Bpemenn: 70 yacon
dopma o0yueHusi: OUHas

PexxuM 3aHATHI: 2 yac B HEIEIIO



HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera

JInuHoCTHBIE, MeTaNpeAMeTHbIE U NIPpeMeTHbIE Pe3yJIbTaThl 0CBOEHHUS] Y4eOHOI0 npeaMeTa
JIMYHOCTHBIMM PE3YJIbTATAMHU OCBOCHUS MpeaMeTa «XUMUS» SBISIOTCS CIEIYIONIUE YMEHHUS:

OCO3HaBaTh €JMHCTBO M IEJIOCTHOCTh OKPYXKAIOIIEr0 MHpPa, BO3MOKHOCTH €ro I03HABAEMOCTH H
O00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUHN HAYKU;

CTPOUTH COOCTBEHHOE IICJIOCTHOE MHUPOBO33PEHUE Ha OCHOBE U3YYCHHBIX (DAKTOB;

OCO3HaBaTh TMOTPEOHOCTh M TOTOBHOCTH K CaMOOOPa30BaHHWIO, B TOM UHCI€ U B pPaMKax,
CaMOCTOSATENILHON ACATEILHOCTH BHE IIKOJIBI;

OIICHUBAThH MOBEJICHUE C TOYKU 3PCHHSI XUMUYECKOW 0€30MacHOCTH (TEKCTHI U 3aJ[aHMsI) U )KU3HCHHBIE
CUTYAIlUHU C TOYKH 3peHHs 0€30MacHOro o0pas3a >KM3HU M COXPaHCHHS 3JI0POBbS;

OIICHUBAThH YKOJIOTHUECKUN PUCK B3aMMOOTHOIIICHUH YeJIOBEKa U MPUPO/IBI.

(hOpMHPOBATH 3KOJOTHYECKOE MBIIIJICHUE: YMEHHE OICHUBATH CBOIO JICATCIIBHOCTh U MOCTYIIKU JPYTHX
JIOJIEH C TOYKH 3pEHUS] COXPAHCHHSI OKPY)KAIOIIEH Cpeibl - TapaHTa KU3HHU U OJIaromoNyqHs JIF0IeH Ha
3eMie;

OCO3HaBaTh COBPEMEHHOE MHOrooOpa3ue THIIOB MHPOBO33PCHHUS, OOIIECTBEHHBIX, PEIUTHO3HBIX,
ATEUCTHUYECKUX, KYIBTYPHBIX TPAIHUIIHIA, KOTOPBIC ONPEACISIFOT Pa3HbIe 0OBSICHEHHUS IPOUCXOISIICTO B
MUPE;

YUYUTHCS TMPU3HABATH MPOTUBOPEYMBOCTh M HE3ABEPIICHHOCTh CBOMX B3IJISIOB HA MHUP, BO3MOXKHOCTB
UX U3MEHEHMS;

YYUTBCS WUCIIOJIB30BAaTh CBOM B3IVISIBI HA MUP JJIS OOBSCHEHUS Pa3IMUYHBIX CUTYAIMid, pPEIICHUS
BO3HUKAIOIIUX TPOOJIEM M U3BJICUCHUS )KU3HCHHBIX YPOKOB;

0CO3HABaTh CBOM MHTEPECHI, HAXOJUTh M M3y4aTh B YUCOHHMKAX MO pa3HbIM IpeAMeTaM marepuai (u3
MaKCHMyMa), UMEIOIIUI OTHOIIICHUE K CBOMM HHTEPECaM;

HCITOJIH30BaTh CBOU HHTEPECHI JUTS BBIOOpA WH/IMBUYJTbHOM o0pa3oBaTeIbHON
TPACKTOPHUU,IIOTEHITHAIBHON Oyaymiel mpodeccuy U COOTBETCTBYIONIETO MPOGUIBHOTO 00pa30BaHMUS;
MPUOOPETATH OIBIT YYACTHUS B JIENIaX, MPUHOCSIIHNX TIOJIb3Y JIOJISM;

VAUTBCS CAMOCTOSTEIBHO BBIOUPATH CTHUJIL TOBEICHUS, NMPHUBBIYKHA, OOCCIICUMBAIONINE OE30IaCHBIMA
o0pa3 >KM3HU U COXPaHEHHE 3/I0POBbsS — CBOETO, a TAKXKE OJIM3KUX JOJEH U OKPYKAIOIIHX;

VYUTBCS CaMOCTOSITENIbHO TPOTUBOCTOSTH CHUTYAIUsM, IMPOBOIHUPYIOMIUM Ha IOCTYIKH, KOTOPBIC
YTPOXKAIOT OE30MACHOCTH U 3/I0POBBIO;

BBIOMpATh TOCTYIKH, HAIEJCHHbIE HAa COXpaHeHHE W OepekHOe OTHOIIEHUE K MPUPOJE, OCOOEHHO
KUBOW, w30eras TPOTHBOIIOJIOXKHBIX TIOCTYIIKOB, IIOCTCIICHHO y4Yach M OCBaWBas CTPATETHIO
paIMOHATBFHOTO MPUPOAONOIB30BAHUS;

VAUTBCA YOEXKIAaTh JPYrHX JIOACH B HEOOXOJAMMOCTH OBJIQJCHHS CTPATETHECH palMOHAIBLHOTO
MPUPOIONIONB30BAHUS;

HCIOJIb30BATh IKOJIOTHUECKOE MBIIIUICHUE JUTS BBIOOpA CTPATETH COOCTBEHHOTO TTOBE/ICHUS B KAY€CTBE
OJTHO U3 IIECHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHBIMH pe3yJbTaTaMi HM3y4deHHUsS Kypca «XHUMHsS» SABISETCS (OPMHUPOBAHHE YHHBEPCATbHBIX
yueOHbIxX neicteuit (YY]I).

PerynstuBanie YVY/I:

CaMOCTOSITENILHO OOHApyXHBaTh M (POPMYITUPOBATH YUEeOHYIO MpPOOIEMy, OMpPENeNniaTh Lelb yueOHOH
NeSTeTLHOCTH, BEIOUPATh TEMY MPOCKTA;

BBIBUTATh BEPCHUU pEIICHUs MPOOJIEMBI, OCO3HaBaTh KOHEYHBIH pe3ynbTaT, BHIOMpATh U3
MIPEIOKEHHBIX U UCKATh CAMOCTOSITEIFHO CPEICTBA JOCTHIKECHHUSI TSI,

COCTaBJIATh (MHAUBUIYaTbHO WM B TPYIIIE) TUIAH PEIICHUs TPOOIeMBI (BBHITIOTHEHUS MMPOCKTA);
paboTtasi TI0 TUIaHy, CBEPSATh CBOU JIEUCTBHS C IENBIO0 W, NMPU HEOOXOAMMOCTH, UCTIPABIATH ONIMOKH
CaMOCTOSITENLHO;

B JIMAJIOTE C YUYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEILHO BIPa0OOTaHHBIC KPUTEPUHU OIICHKU;




nooMpaTh K Kaxao0i npobdieme (3aaaue) aieKBaTHYIO €l TEOPETUUECKYIO MOJETIb;

paboTasi Mo MPEAJIOKEHHOMY M CaMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHy, HCIOJb30BaTh Hapsay C
OCHOBHBIMH U JIONIOJHUTENIbHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPa, CI0KHbBIE TPHUOOPHI, KOMITBIOTED);
IJIAHUPOBATh CBOIO MHIUBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

CBOOOJHO TOJB30BATHCS BHIPAOOTAHHBIMH KPUTEPHUSAMHU OLEHKH W CAMOOLEHKH, MCXONS M3 LEIH H
HUMEIOILIUXCSA KPUTEPUEB, pa3iinyasi pe3ysbTaT U COCOObI IeHCTBUM;

YMETh OLEHHUTD CTETIEHb YCIICITHOCTH CBOCH MHAMBUIYaIbHON 00pa30oBaTeIbHON NesTEILHOCTH;
JlaBaTh OLIGHKY CBOMM JIMYHOCTHBIM KauyecTBaM M uepTaM XapakTepa («KakKoB s»), ONpeAeNsiTh
HANpaBJICHUS CBOETO PA3BUTHS («KAKUM s XOUY CTATh», «YTO MHE IS 3TOTO HAJ0 CHEIAThY).
[lo3naBatenbHble YV /I

aHaJM3UPOBATh, CPABHUBATH, KIIACCH(PHUIIMPOBATH M 0000IIATH (GAKTHI U SIBICHUS, BBISBIATH IPUYUHBI U
CJIEJICTBUS MPOCTHIX SIBICHUM;

OCYIIECTBIISITh CPAaBHEHHE, CEPUAIMIO M KJIACCH(HKAIMIO, CAaMOCTOSATEIBHO BBHIOMpAsk OCHOBAHUS WU
KPUTEPUH JUIS YKA3aHHBIX JOTHUECKUX OIepallyii;

CTPOUTH KITACCU(PHUKAIMIO HA OCHOBE JUXOTOMUYECKOTO JIeJIeHHUs (Ha OCHOBE OTPHIIAHUA);

CTPOUTH JIOTHYECKOE pacCyKIeHUE, BKIIOYAIOIIEee YCTaHOBICHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3EH;
CO3/1aBaTh CXEMaTHYECKUE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;

COCTaBJISITh TE3UCHI, PA3INYHBIC BUbI IUIAHOB (MIPOCTHIX, CIOXKHBIX U T.I1.);

peoOpa3oBhIBaTh HH(GOPMALIHIO U3 OJTHOTO BUAA B APYroM (TaOIUILy B TEKCT U TIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MHGOpMAIUY;

aHAJIM3UPOBaTh, CPABHHUBAThb, KJIaCCU(PUIMPOBATL MU 0000LIaTh MOHATHS: [aBaTh OIpPEIEICHUE
MOHATHSIM HAa OCHOBE W3YYEHHOTO Ha Pa3jIMYHBIX IpeaMeTax yuyeOHOro MmaTepuaia, OCYIIECTBIATH
JIOTHYECKYI0O  ONEpaIMi0  YCTAHOBJICHUS POJO-BHIOBBIX OTHONICHWH, 0000maTh MOHATUA —
OCYILIECTBIIATh JIOTUYECKYIO OMNEPALMI0 MEepexoja OT MOHATHS C MEHBIIUM OOBEMOM K MOHSTHIO C
OOJIBIIIMM 00BEMOM;

CTPOUTH JIOTHYECKOE pacCyKJIeHHE, BKIIOYAIOIIee YCTaHOBICHUE TPUUNHHO-CIICACTBEHHBIX CBSI3EH;
CO3J1aBaTh MOJICNIN C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, MPEoOpPa30BBIBATH MOACIH
C LIETBIO BBISIBJICHHS OOIIMX 3aKOHOB, OMPECINAIONINX TaHHYIO MPEAMETHYIO 00J1acTbh;

MPECTaBIATh HH(OPMAIHIO B BUJIE KOHCIIEKTOB, TAOJHII, CXeM, IpapuKoB;

peoOpa3oBbIBaTh MHGOPMAIMIO U3 OJHOTO BUIA B JIPYrod W BbIOMpaTh YAOOHYI s cebs dopmy
(buKcanyy u npeacTaBiIeHus HHGpOpMaIumy;

MOHUMasl TO3UIUIO0 JAPYroro, pasiuyaTh B €ro pedyd: MHEHHE (TOYKY 3pEHHs), J10Ka3aTeIbCTBO
(apryMeHTHI), GaKThl U T.1.;

caMOMy cO3/laBaThb MCTOYHMKHM HH(OpPMAlMU Pa3HOTO THMA M JUI1 Pa3HbIX ayAUTOpHUH, COOMI0NATh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBHJia MHPOPMAIIMOHHOMN 0€3011acHOCTH;

YMETh HCIOJb30BaTh KOMIBIOTEPHBIE M KOMMYHUKAIMOHHBIE TEXHOJOTMH KaK MHCTPYMEHT JUIs
JIOCTHKEHMS CBOMX IIEJIEH;

KommyHnukatuBHble YV/I:

CaMOCTOSITEJIbHO OpPraHU30BBIBATh y4eOHOE B3aMMOJEHCTBHE B Tpymme (ONpenaensTbh oOIMe Ielu,
pacrpesienaTh poid, 10roBapuBaThCs APYT C APYTOM U T.1.);

OTCTaMBast CBOIO TOUKY 3PEHUS, IPHBOJUTH apTYMEHTHI, MOATBEPKAAs UX (haKTaMH;

B JUCKYCCHUH YMETb BBIIBUHYTh KOHTPAapryMeHThI, Iepedpa3upoBaTh CBOK MbICIb (BIajeHUE
MEXaHU3MOM HKBHUBAJICHTHBIX 3aMEH);

YUUTBCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTh CBOETO
MHEHHS (€CJTM OHO TaKOBO) M KOPPEKTUPOBAThH €T0;

MOHMMAs TMO3MUIMIO JAPYroro, pasjinyarh B €ro peyd: MHEHHE (TOUKy 3pEeHHs), IO0Ka3aTelbCTBO
(apryMeHTsI), GaKThl U T.1.;

YMETh B3IJISHYTh Ha CUTYAIMIO C MHOW MO3MILIMU U JOTOBAPUBATHCS C JIFOIBMU MHBIX TO3ULIUH.

BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

packpplBaTh Ha MpUMEpax poJib XUMUU B (DOPMHUPOBAHHHM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa U B
MPAKTUYECKOM IESITETLHOCTH YEIOBEKA;

JEMOHCTPUPOBATH HA IIPUMEPAX B3aUMOCBS3b MEKY XUMUEU U IPYTUMHU €CTECTBEHHBIMU HAYKAMU;
pacKpbIBaTh HA MpUMEpPaX MOJIOKEHHUS TEOPHUH XUMUYECKOro cTpoeHuss A.M. byTtiepoBa;



noHuMarth ¢usnueckuii cmeicn Ilepuomamueckoro 3akoHa [[.M. MeHneneeBa m Ha €ro OCHOBE OOBSCHSTH
3aBHUCHMOCTh CBOMCTB XMMHYECKUX 3JIEMEHTOB W OOpa30BAaHHBIX MMM BEIIECTB OT 3JEKTPOHHOTO CTPOCHHUS
aTOMOB;

OOBSACHSITH MPUYNHBI MHOTOOOpa3Usl BEMIECTB HA OCHOBE OOIIMX MPEICTABICHU 00 UX COCTaBE M CTPOCHUU;
MPUMEHATHh I[PaBUJIa CHCTEMAaTHYECKOM MEXIyHApOJHONM HOMEHKIATYphl KaK CpEJICTBA pa3jIMueHus u
UICHTU()HUKAIIUHN BEIIECTB M0 UX COCTaBYy U CTPOCHUIO;

COCTaBJISTh MOJICKYJISIPHBIC M CTPYKTYpPHBIE (DOPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCHTENEH nHpopMauu o
CTPOCHHH BEILECTBA, €r0 CBONCTBAX U MPUHAICKHOCTU K OMPEICIIEHHOMY KIIACCy COeTUHEHUI;
XapaKTEepU30BaTh OPraHUYECKHUE BELIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATh MPUYMHHO-
CJIEJICTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;

MPUBOJUTL TMPUMEPHl XUMHYECKHX PEaKIUH, PACKPHIBAIONIUX XapaKTEepPHbIE CBOWCTBA TUITUYHBIX
Mpe/ICTaBUTENIe KJIACCOB OPraHUYECKUX BEILIECTB C IIEJIbI0 MX HJECHTH(PUKAUUU U OOBSCHEHHS 00JacTH
MIPUMCHCHUS,

MIPOrHO3UPOBATh BO3MOXHOCTh MPOTEKAHUSI XUMUYECKUX PEaKIUii Ha OCHOBE 3HAHUN O THMAaX XUMHUYECKOM
CBSI3M B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

MCIOJIb30BaTh 3HAHMSI O COCTaBe, CTPOCHUH U XMMHUYECKHUX CBOMCTBAX BEIIECTB JJIsl 0€30MacHOr0 MPUMEHEHUS
B MMPAKTHUYECKOU JIEATEIbHOCTH;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HMCMIOIb30BaHUS MPOAYKTOB IMepepaboTKu HEPTH M MPUPOJHOrO Tasa,
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH (TOMMATUIICHA, CHHTETUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);,
MPOBOAWTH OIBITHl MO PAacHO3HABAHUIO OpPraHMYECKHX BEILIECTB: TIHUIEPUHA, YKCYCHOH KHCIOTHI,
HETpeCNIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmala, OEJIKOB — B COCTaBE MHIIEBBIX MPOAYKTOB U KOCMETHYECKUX
CpPEICTB;

BIIQJICTh TPaBWJIIAMH W TpUEeMaMH Oe30mMacHOi paboThl ¢ XUMHYECCKMMH BEIIECTBAMH U JIA0OPATOPHBIM
00opynOBaHUEM;

YCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOM DPEAKIMU M CMEHICHUS XUMHUYECKOTO PAaBHOBECHS OT
pa3IMYHbIX (PaKTOPOB C IENIbI0 OMPEIEICHNUS ONTUMAIBHBIX YCIOBUMA MPOTEKAHUS XMMHYECKHUX MPOIIECCOB;
MPUBOJAUTH PUMEPHI THPOJIN3a COJICH B TOBCEAHEBHOM KU3HU YEIOBEKA;

MPUBOJIUTH MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUi B MPUPOJE, MPOU3BOJACTBEHHBIX MPOIIeccax
Y KU3HENIEATeIIbHOCTH OPTraHU3MOB;

MPUBOJIUTH MIPUMEPHl XUMUYECKUX PEAKIIii, PACKPBIBAIOIINX OOIINEe XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
— METaJVIOB U HEMETAJUIOB;

MIPOBOAMTH PacyeThl HA HAXOXKJICHHUE MOJIEKYJISIPHON (hOpMYIbI YIIIeBOJOPOa MO MPOAYKTaM CTOPaHUsS U IO
€ro OTHOCHUTEIIbHOM TJIOTHOCTH M MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIUX B €r0 COCTaB;

BIIQ/IETh MpaBUJIaMH 0€30MaCHOTO OOpalleHus ¢ €AKUMHU, TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU
OBITOBOM XUMHU;

OCYIIIECTBIAThH MOUCK XUMUYECKONH MH(OpMAIIMH 10 Ha3BaHUSAM, UIACHTHPHUKATOpPAM, CTPYKTYpHBIM GopMyaM
BEIIIECTB;

KPUTHYECKH OIICHHBATh W WHTEPIPETUPOBATh XMMHUECKYI0 HH(POPMAIUIO, COIAEPIKAIIYIOCS B COOOIIEHUSX
CpelncTB MaccoBoM wuHGpopManuu, pecypcax HHTepHeTa, HAYyYHO-TIOMYJSIPHBIX CTaThsIX C TOYKU 3PEHUS
€CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B UESIX BBIABICHUS OIIMOOYHBIX CYXKACHHH © (OPMUPOBAHUS
COOCTBEHHOM! ITO3UIINY;

MPEJICTaBIATh MYTH pElIeHUs TI00aIbHBIX MPOOJIEeM, CTOSANIMX TEepe] UEIOBEYECTBOM: HKOJIOTMUYECKUX,
SHEPTEeTUYECKHX, CHIPhEBBIX, U POJIb XUMHUH B PEIICHUU ITUX MPOOIIEM.

BrinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

UIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEeHUEe U I80JI0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHbIX
UCTMOPUYeCKUX IManax ee paseumusi;

UCNONbL306aMb MeMOoObl HAYYHO20 NOZHAHUS NPU 8bINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMeENbCKUX 3a0ay
1O U3YYEHUIO C8OLICE, CNOC0008 NONYYUeHUs U PACNOSHABANHUSL OP2AHUYECKUX BeLYeCms,

00vACHAMb NPUPOOY U CHOCOObL 00PA308AHUS XUMUUECKOU C6A3U. KOBANEHMHOU (NOAAPHOU, HEeNoJAPHOU),
UOHHOU, MEeMANIUYecKol, 6000POOHOL — C Yellbl0 ONpedeeHUsl XUMUYECKOU AKMUBHOCMU 8eUieCms;
VCMAHABIUBAMb  2EHEMUYECKVIO C643b  MedcOy KIACCaMU Op2aHUYecKux eeujecme Oisi 0OOCHOBAHUS.
NPUHYUNUATLHOLU 803MONCHOCU NOJIYYEHUSI OP2AHUYECKUX COEOUHEHUN 3A0AHHO20 COCMABA U CIMPOEHUSL,



VCMAHABIUBAMb  83AUMOCEA3U  MeXHCOy hakmamu U meopuell, NPUYUHOU U Cle0CmeuemM npu auaiuse
NpoOIeMHbIX CUMyayull U 060CHOBAHUU NPUHUMAECMBIX PeULeHULl HA OCHO8e XUMUYECKUX SHAHUIL.

IIpeaMeTHBIE pe3yabTaThI.

B pe3ynbrarte uzyueHuss XuMuu Ha 0a30BOM YPOBHE YUEHHK JIOJKEH:

¢ 3HATH/IIOHUMATbH

e BAOXKHEHIIME XUMUYECKHUE MOHATHS: BELIECTBO, XUMUYECKUNA SJIEMEHT, aTOM, MOJIEKYJa, XUMUYECKas
CBSI3b, BaJICHTHOCTb, CTENICHb OKHCIICHUS, YTJICPOIHBIA CKeNleT, (yHKIHMOHAJIbHAs TPYIa, U30MEpHs,
TOMOJIOTHSI, aJUIOTpOmus, u30Tonbl, 0, MONApHBIE Macca U OObEM, BEIIECTBA MOJIEKYJISPHOTO H
HEMOJICKYJISIPHOT'O CTPOCHHUS, (HE)IIEKTPOJIUTHI;

e OCHOBHBIE 3aKOHBl XMMHUM M XxuMuyeckue teopuu: 3CM, 3aKoH mocTosHCTBA cocraBa, 113, Teopus
XUMHUYECKOH CBSI3U, CTPOEHMSI OPraHUYECKUX BEIIECTB;

e BaKHEHIIME BEUIECTBA U MaTEpHaJIbl: CEpPHAsi, COJIAHAs, a30THASI M YKCYCHAasl KUCJIOTHI, METaH, STUJIEH,
alleTWIeH, OEH30J, ATaHOJ, OKUPBL, MbUIA, TIJIIOKO3a, caxapo3a, Kpaxmal, KIeTyaTka, OeJKH,
HCKYCCTBEHHbIE U CUHTETHUYECKUE BOJIOKHA, Kay4YyKH, IJIACTMACCHI; METAJJIBI U UX CIUIABbI, LIEJIOYH,
aMMHaK, MUHEpaJIbHbIC YJ00pEHUSI.

e yMeTh:

e Ha3bIBATh U3YYECHHBIE BEILIECTBA 110 «TPUBUAIBHON)» UM MEXKYHAPOIHON HOMEHKIIATYPE;

e ONpENEeNATh: BAJIEHTHOCTh U CTENEHb OKHUCICHHS XHMHYECKUX 3JIEMEHTOB B BEIIECTBAX, THII
XMMHUYECKOH CBSI3M B COEAMHEHUSX, 3aps]l HOHA, XapaKTep CPe/ibl B BOJAHOM PacTBOPE HEOPraHUUYECKOTO
BEIIECTBA, OKUCIUTENh/BOCCTAHOBUTEIb, TPUHAITIEKHOCTD BEIIECTB K ONpPEACICHHOMY KJaccy;

e  XapaKTepU30BaTh: JIEMEHTHI MaJbIX EPUOAOB 10 U3 nojioxeHuto B [IC, obmue xuMuyeckue cBoiicTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OpPraHMYECKHUX BEILIECTB, CTPOCHUE U
XUMHUYECKHUE CBOICTBA U3yUEHHBIX OPTaHUYECKUX BELIECTB;

e OOBSICHATH 3aBHCHUMOCTbH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS, MPUPOTY XUMUUYECKOU CBA3H,
3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEaKIMK U MOJIO)KEHNUS XMMHUYECKOI0 paBHOBECHUS OT Pa3IMUHbIX
(hakTOpOB;

e BBIIOJHATh XUMHMYECKUH SKCIEPUMEHT [0 pAClO3HABAHMIO BAKHEHIIMX OpPraHM4ecKuX |
HEOPraHUYECKHUX BEILECTB;

e T[IPOBOJUTH CAMOCTOSTEIBHBIH TOUCK XUMHUYECKOW WH(OpPMAIMK C HCHOJIb30BAHUEM PAa3IMYHBIX
HMCTOYHUKOB (HAyYHO-TIOMYJSPHBIX H3/JaHUN, KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HHTepHeTa);
MCIIOJIH30BATh KOMITBIOTEPHBIE TEXHOJIOTUH JJIs1 00pabOTKH | Mepesadyn XUMHUIEeCKOoi HHpopMaIim u ee
MIpe/ICTaBJICHHS B PA3TUYHBIX (popmax.

e CIOJb30BaTh NMPUOOPETEHHBbIE 3HAHUSA M YMEHHUS B MPAKTUYECKOM JESATENbHOCTH M TOBCEIHEBHOM
KU3ZHU JJI5L:

e  00bBSICHEHHUS XMMHUYECKUX SIBJICHUN, IPOUCXOASIINX B IPUPOJE, OBITY U HA TIPOU3BOJICTBE;

e  OIpElEICHMs BO3MOKHOCTU IIPOTEKAHNS XMMUUECKUX MPEBPAIIECHUN B Pa3IMYHbIX YCIOBUSAX U OLICHKU
X IOCIICACTBHIM;

e DKOJOTMYECKH IPaMOTHOTO MTOBEACHUSI B OKPYXKAIOLIEH cpene;

e  OLCHKU BJIMSHMSI XMMHUYECKOIO 3arps3HEHHs] OKPYXKaloUleil cpeibl Ha OpraHu3M 4ejloBeKa U JApyrue

KUBBIE OpraHU3MBl;

0e30macHOro o0palleHus C TOPIOYUMH U TOKCUYHBIMU BEIIECTBaMU, JJa0OPAaTOPHBIM 000PYZAOBAHUEM;
IPUTOTOBIIEHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

e KPUTHYECKOW OLEHKH JOCTOBEPHOCTH XHMHUYECKOM HHQOpMAIMK, MOCTYHNAIOUEH U3 pa3sHbIX

HCTOYHUKOB.

[Iporpamma mpemycmarpuBaer (HOpMUpPOBAHHE Yy  ydalIuxcs OOImIeydeOHBIX YMEHHUW W HaBBIKOB,
YHUBEPCAIBbHBIX CIIOCOOOB IEATEIBHOCTH U KITFOUEBBIX KOMITETEHLIUH:

e YMEHHE CAMOCTOSTEIHbHO U MOTHBHUPOBAHHO OPTaHU30BBIBATH CBOIO NTO3HABATENBHYIO 1€ATEIbHOCTD;
MCIOJIb30BAHUE 3JIEMEHTOB IPUYMHHO — CJIEICTBEHHOIO ¥ CTPYKTYPHO - (DYHKIIMOHAJILHOTO aHAIIN3a;
oTpesieNIeHUE CYIIHOCTHBIX XapaKTEPUCTUK N3Y4aeMOro 00bEeKTa;

yMeHHUe pa3BEPHYTO OOOCHOBBIBATH CYXKICHHUS, 1aBaTh ONPEIEICHHS, TPOBOIUTH J10KA3aTeIbCTBA;
OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJIEHUS B OKPYKAIOIIEM MHUDE.



COJAEP)KAHUE YYEBHOI'O ITIPEIMETA

Oprannveckass XuMHus

Krnaccudukanus v HOMEHKIATypa OPraHUYECKUX COCAMHCHHA. XHMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPraHMYE€CKUX COCTUHEHUM.

Teopusi CTpOeHHSI OPraHUYECKUX COCAUHEHUW. YTIEpPOAHBIM ckeneT. Panukanel. @yHKIMOHAIbHBIE
rpynnsl. 'omonorudeckuil pan, romoaoru. CTpykTypHas uzomepus. TUIBI XUMUYECKUX CBA3EH B MOJIEKYJax
OPraHUYEeCKUX COCTUHECHUM.

YTneBoopobl: adKaHbl, AIKSHBI ¥ AUEHBI, aJKUHBI, apeHbl. [IpupoHbIe HICTOYHUKH YTIEBOAOPOIOB:
He(Th U IPUPOAHBIH ra3.

Kucnopoaconepxamue COECIMHEHHUS: OJHO- M MHOTOATOMHBIE CIHPTHI, (EHON, abJACTHIIBI,
OJTHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CIIOKHBIEC A(UPHI, )KUPBHI, YTICBOIBI.

A30Tcoz[ep>1<amne COCIUMHCHHUA. aMHHbl, aMHUHOKHMCJIOTHI, OeJIKu.
HOJ'II/IMepLIZ IJIaCTMACChI, Kay4YYKH, BOJIOKHA.

JKCIepUMEHTAJbLHbIE OCHOBLI XHMHH

[TpaBuiia 6e30macHOCTH IIPH padboTe C €AKUMHU, TOPIOYUMHU U TOKCUUHBIMH BELIECTBAMH.
IIpoBeneHNE XUMUYECKUX PEAKIUI B PACTBOPAX.
IIpoBeneHre XUMUUECKUX PEaKLMi P HarpeBaHUU.

KauecTBeHHBIN M KOJIMYECTBCHHBIM aHAIIN3 BCIICCTB. Onpez[eneHI/Ie XapakTepa Cpeabl. I/IHI[I/IKaTOpBI.
KauecTBeHHEIC peaKkru Ha OTACJIBHBIC KJIACChl OPTraHUYCCKUX COE€IUHEHHH.

XHUMHUA 1 KU3Hb

XuMmus ¥ 370poBbe. JlekapcTBa, (epMEHThI, BATAMHHBI, TOPMOHBI, MUHEpalbHbIE BOAbI. [IpoGiiemsl,
CBSA3aHHBIE C IPUMEHEHHMEM JIEKAPCTBEHHBIX IIPENAPATOB.

Xumus u nuiia. KanopuitHocTs )kupoB, OEITKOB U YTIIEBOIOB.

Xumusi B TOBCEAHEBHOM XU3HHU. Mororue u yuctsnme cpeactsa. [IpaBuna 6e3omacHoi paboThl co
cpelncTBamMu OBITOBOM XUMHH.

O6H_[I/IC MMpEACTABJIICHUA O ITPOMBINIJICHHBIX crocodax MOJIYYCHHU A XUMHNYCCKUX BCUICCTB
XHUMHUYECKOE 3arpsA3HCHHUC oxpymaromeﬁ CpCAbl U €ro MOCICACTBUA.

breiTOoBas xumuueckas T'paMOTHOCTb.



Pacnpeueneﬂne 4YacoB 1o TeMaM

Ne | Tema paznena Kon-so | KosmuectBo KosmmuectBo
9acoOB | KOHTPOJBHBIX | MPAKTUYCCKHUX
pabort pabort

1 | BeneHue B OpraHMUECKYO0 XUMHIO 9 - 1

2 | YrieBogopo sl 19 1 1

3 | Kucnopoacoaepxaniyie opraHu4eckue BerecTna 23 1 3

4 | AzoTcoaepikaiiie COeTMHEHUS 7 - -

5 | BeicokomMoOneKynsapHbIE COeTUHEHUS 7 1 1

6 | [ToBTOopeHue 5 1 -
Bcero: 70 4 6

Tema 1: BBeneHue B oOprann4eckyio Xxumuio (9 4.)

HPCHMCT OpFaHI/I‘IeCKOﬁ XUMHH. B3auMocBs3b HCOPTraHUYCCKUX
Ocobennoctu OpPraHu4YCCKUux COCJIMHEHUI U peaKI_II/Iﬁ C UX YYaCTHUCM.

H OpPraHHMYCCKHUX  BCIICCTB.

OCHOBHBIC TTOJIOKCHUS TCOPUHN XUMUYCCKOTO CTPOCHUA OPTaHUYCCKUX COE€TUHEHUI A. M. EYTJ'IepOBa.
XHUMHUYECKOE CTPOCHUC KaK MOpAHOK COCAUHCHUA ATOMOB B MOJICKYJIAX. 3aBUCHMOCTh CBOICTB BCIICCTB OT

XUMHYECKOTO CTPOCHUA MOJICKYJI. HSOMGpI/IfL 3HaueHue TCOPHUU XUMHNYCCKOTO CTPOCHUS.

JHemoncmpayuu

1. O6p33HLI OpraHNYCCKUX BCUICCTB, U3ACIIUSA U3 HUX.

2. [llapocTepKHEBBIE MOAEITH MOJICKYIL.

IIpakmuueckas paboma Nel. KadecTBeHHOE OIpeIeeHHE Yriepoa,

OpraHn4€CKuUX BECIICCTBaX.

Pacuemmnvie 3a0auu. Pemenne 3a1a4 Ha HaX0KJEHUE (OPMYIIbI BELIECTBA.

Tema 2: Yruesogopoast (19 4.)

yFHCBO,Z[OpOI[LI (HpCIlCJ'ILHLIC, HCIIPCACIILHEIC, apOMaTI/I‘{eCKI/Ie).

BOJIOPOZa ¥ XJiopa B

IeKTPOHHOE H TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbl METaHa. SP°-THOPHM3aIHs opouTaneii atoma

yriepoaa. I'omonoruueckuii pAA, HOMCHKJIATYpa U HU30MCPUS YTIICPOAHOI'O0 CKCJICTA. dusnyeckue CBOMCTBA
AJIKaHOB U UX 3aBUCHUMOCTL OT MOJ'IGKy.]'I)IpHOﬁ Macchl. XHMHUYECKHE CBOMCTBA: raJJorcHupOBaHUC (Ha nmpumepe
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MeTaHa U 9TaHa), TOpPEHHE, TEepMHUYECKHe MpeBpanieHust (pa3lioKeHHe, KpPeKHUHT, JeruJIpupoBaHUE,
nzomepuzanus). Kousepcust Merana. HaxoxxaeHue B npupozie U MpUMEHEHHE aKaHOB.

AJIKeHBL. DIICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYIbl OTHICHA. SP°-THOpHIH3ALs
opOutaneii aroma yriaepoja. o-CBsi3u W 7-cBs3U. ['OMonormdeckuid psija, HoMmeHkiarypa. CTpykTypHas
n3oMepust (M30Mepusi YriIepOJHOTO CKEJIETa M IOJIOKEHUS JBOWHOM CBSA3M B MOJIEKYJE). 3aKOHOMEPHOCTH
U3MEHEHHS (U3NYECKUX CBOMCTB alKeHOB. XMMHUECKHME CBOWCTBAa (HAa MpHUMEpe OTHICHA): PpEaKIUH
IIPUCOEANHEHNS (TMAPUPOBAHKE, TaJOI€HUPOBAHME, TUAPOTAJIOr€HUPOBAHUE, TUJpaTalus), OKUCIECHUS
(ropeHue) U MoJIMMEpHU3aLUH.

[TpombllieHHbIE W J1A0OPAaTOPHBIE METOMAbI TMOJIyYEHHs aJKEHOB: ICTHAPHUPOBAHHWE M TEPMUUYECKHUN
KPEKHUHI AJIKAaHOB U JIErUApaTalus CIIUpTOB.

Anxanuensl. [lonsiTue o AueHOBBIX yrieBogopoaax. byramuen-1,3 (auBunmi) u 2-merunodyraauen-1,3
(u3omnpen). [losnydyeHne U XUMHUYECKUE CBOMCTBA: PEAKIIUH IPUCOECIUHEHUS U ITOJIMMEPHU3ALIIH.

AJNKUHBI. DJEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl aleTwieHa. SP-I'mOpuansanus
opOutaneii aroma yriepona. ['OMOJOTHYECKH psill, M30MEpPUS M HOMEHKJIATypa ankuHOB. Dusmdveckue u
XMMHUYECKHE CBOMCTBA (Ha mpuMepe aretuiieHa). Peakiuu npucoennuenus (ruIpupoBaHue, rajlor eHupoOBaHue,
TUJIpOTaJIOTeHUpPOBaHKe, Tujaparanusi), okucieHus (ropenue). [lonydeHue anermneHa KapOUIHBIM U
METaHOBBIM CIIOCO0AMHU, €r0 IPUMEHEHHUE.

[uknoankanel. HoMenkiarypa, nmomydeHue, Gu3n4ecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

Apenbl. CocTtaB W CTpOCHHE apeHOB Ha npuMmepe Oenzona. Pusmveckue CBOHCTBa OEH301a, €ro
TOKCUYHOCTh. XMMHUYECKHE CBOMCTBA: PEAKIIMK 3aMEIIeHUs] (HUTPOBaHKE, raJlOr€HUPOBAHUE), IPUCOETMHEHMS
(ruapupoBaHue, XJIOpUpoBaHue), ropeHus. [loayyenue u npuMeHeHrne 6eH3oda.

['eneTnyeckas B3aMMOCBSI3b YTJIEBOIOPOIOB.

[TpupoaHble HCTOYHUKHU YTIEBOJOPOJOB M UX nepepadorka. [IpupoaHblil U nmonyTHbIH HEPTAHOM Ta3bl,
UX COCTaB U NPUMEHEHHE B KauecTBe WMCTOYHMKA SHEPrMM W XMMHUYECKOoro coipbi. HedTh, ee cocraB u
cBoiictBa. [lpoaykTel (pakunonHoi mneperoHku HepTH. KpekuHr HedrenpoaykToB. OKTaHOBOE YMCIIO
0eH3uHoB. OXpaHa OKpy:Karollel cpepl MpHu HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTEPOTYKTOB.

JHemoncmpayuu

1. Tlpumepbl YIriIeBOJOPOAOB B pa3HBIX AarperaTHbIX COCTOSHUAX (IIpomaH-OyTaHOBas CMeCh B
3ayxuraike, OeH3uH, napadus, achaibr)

2. Cxema 00pazoBaHMsI KOBAJIEHTHON CBSI3U B HEOPIaHWYECKUX M OPIraHUYECKUX COSTMHEHMSIX.
3. HlapocrepkHEBBIE 1 MAaCIITAOHBIE MOJIENIA MOJIEKYJI METaHa U IPYTHX YTIIEBOJIOPOJIOB.
4. OnpenienieHre HaJIU4Ms yIiiepo/ia U BOJIOPO/a B COCTaBe METaHa 10 MPOJYKTaM FOpeHusl.

5. BuneoonbiTer: ['openne Merana, mapaduHa B yCIOBUSAX M30BITKA W HEMOCTaTKa KUCIOpOaa. B3phiB
cMecHu MeTaHa ¢ Bo3ayxoM. OTHoIeHne MeTaHa K OpOMHOM Boie.

6. TaGJ’II/ILIa «CpaBHCHI/Ie CoCTaBa aJIKaHOB M aJIKCHOB».

7. H_IapOCTep)KHCBaH 1 MaciuTaOHas MOJCIIN MOJICKYJIBI OTUJICHA.
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8. [ToydyeHune 3THIICEHA U €r0 CBOMCTBA: TOPEHHE, B3aUMOJICHCTBHUE C OPOMHOM BOJIOM.

9. OTHoOLIEHNE KayyyKa U PE3UHBI K OPraHUYeCKUM PACTBOPUTEIISIM.

10. Pa3noxeHnue kaydyka Ipu HarpeBaHUM U UCIBITAHUE HAa HETIPEAEIBbHOCTD IIPOJYKTOB PA3JI0KEHMSL.
11. LlapocTep>kHeBast 1 MacIITaOHAas MOJEIIN MOJICKYJIbI alleTHIICHA.

12. Tlonydenue aneTuieHa KapOMAHBIM CHOCOOOM M €ro CBOMCTBAa: T'OPEHHE, B3aMMOJEHCTBHE C
OpOMHOI BOJIOH.

13. Mopuenu MoJieKyibl OeH3071a.

14. OTtHomenue 6eH301a K OpOMHOM BOJE.

15. T'openue Genzona.

16. Komnekuust 06pa3iioB HEPTH U MIPOIYKTOB €€ TepepadOTKH.

./Ya60pamoprle Onbvlmdul

C60p1<a MapOCTCPIKHCBBIX MoJieNnen MOJICKYJ YIJIIEBOAOPOAOB U UX I'dJIOTCHOIIPOU3BOJHBIX
O3HaKoOMJICHHE C 06pa3uaMH U3AeNIUN U3 MOJIUATUIICHA.

Ipaxmuueckas paboma Ne2. IlonydeHue TUIICHA U OTIBITHI C HUM

Pacuemnvie 3a0auu. Pemenne 3a1ad Ha HaX0X1eHUE (POPMYJIBI BELIECTBA.

Konmponvnas paboma Nel. «YTaeBoaopoab».

Tema 3: Kucjiopoacoaep:xamme opranudeckue coeqnnenns (23 4.)
Cruptsl. OyHKIMOHANIBHAS TPYMIa, KIacCU(PUKALUA: OTHOATOMHBIE U MHOTOATOMHBIE CITUPTHI.

IIpenenbHble OnHOATOMHBIE crUpThl. HOMEHKnarypa, M30MepHs M CTPOCHHME CIHMPTOB. Bomopoanas
CBSI3b MEXAY MOJIEKYJIaMU U €€ BIUsHUE Ha (U3NYECKHE CBOWCTBA CIUPTOB. XUMHUYECKHE CBOWCTBA CIIUPTOB
(Ha mpuMepe MeTaHoJla M 3TaHOJIa): 3aMElLIeHHe aToMa BOJOpOAa B THJPOKCUWIBHOM Ipymie, 3aMelieHHe
TUIPOKCWIBHOM IpymIbl, okuciaeHue. KauectBenHas peakius Ha cnupThl. [lomyuenne u npuMeHeHue CupToB,
¢bu3nogornuecKoe AeicTBUE Ha OPraHUu3M YeIoBeKa.

MHoroatoMHEbIe CIIUPTHL: OTUJICHIJIMKOJIb U TJIMLCPUH. TokcH4HOCTh ATHIICHTIHUKONIS. OCOOEHHOCTH
XHUMHUYECKHUX CBOMCTB U MMPAKTUYCCKOC UCIIOJIB30BAHUC MHOTI'OATOMHBIX CIIMPTOB. KauecTBenHnas pcaKnuus.

O®enon. I[lomyuenue, ¢usnueckue ¥ XUMHUYECKHME cBoWcTBa (QeHona. Peakuum ¢  yyacthem
THAPOKCHIIBHOM TPYNIbl U OEH30JIBHOTO KOJbIIa, KayecTBeHHas peakuus Ha ¢eHon. Ero mpomsliieHHOe
ucrnons3oBanue. JlelicTBue ¢eHona Ha KHUBbIe OpraHu3Mbl. OXpaHa OKpYKarolIeld cpellbl OT MPOMBIIIEHHBIX
OTXOJIOB, COACPKAIIUX (PEHO.

Anpnerugsl. CocrtaB, obOmas QopMmyna, HOMEHKJIATypa W HM30MEpHsl MpPENeNbHBIX albICTH/I0B.
DJNEeKTPOHHOE CTPOCHUE KapOOHWIBHOW TPYIIBI, OCOOCHHOCTH ABOMHON CBsI3U. PHU3MUECKHNE U XMMUYECKHE
CBOWCTBa (Ha MpHUMEpe YKCYCHOTO HJIM MYPaBbUHOIO ajbJeruja): peakiuH NPUCOSAUHEHHs, OKUCIIECHUS,
nonuMepu3anui. KadecTBeHHblEe peaklMyd Ha ajbAeruibl. AueTtanpaeruj U (opMaibAeTui: MOoJydeHHe U
npuMeHenue. JlelicTBre ajb/1eru/10B Ha )KUBbIE OPraHU3MBI.
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Kap6onossie kucnotel. Knaccudukanus kapOOHOBBIX KHUCIIOT: IPEeNbHbIE, HEMpeneabHbIe; HU3IINE U
BBICIIME KHUCJIOTHI. ['OMOJIOTMYECKUH psii MPEAENbHBIX OJHOOCHOBHBIX KuCIOT. HomeHknaTypa, mzomepus,
CTpOeHHE KapOOKCUIBHOU Tpymibl. OU3NYeCKe W XUMUYECKHUE CBOMCTBA: B3aUMOJICHCTBHE C METaJUIAMH,
OCHOBaHUSIMH, OCHOBHBIMH ¥ aM(OTEPHBIMH OKCHUIAMH, COJISIMH, CHUPTaMH; pEAKIHH C Yy4acTHEeM
YIJIEBOJOPOAHOTO paguKaa.

OCOOEHHOCTH CTPOCHHS U CBOMCTB MypaBbMHOW KHCHOTHL [lonmydeHune m mpuMeHeHHE KapOOHOBBIX
KHUCJIOT.

CpaBHeHUE CBOWCTB HEOPTaHUUECKUX U OPraHUYECKUX KUCIIOT.

Cnosxuble 3¢pupsl kapOoHOBBIX KUCIOT. CoctaB, HOMeHKIaTypa. Peakuus srepudukanuu. ['maponus
cloXHbIX 3(hupoB. [Ipumepsl cIoXHBIX 3PUPOB, UX (U3HUECKHUE CBOMICTBA, pacnpocTpaHEHHE B MPUPOIE U
MIPUMEHEHUE.

Kupsl. CoctaB u crpoenue. Xupbel B mpupojie, ux cBoMcTBa. ['MApOIW3 M TUIPUPOBAHHUE KUPOB B
npoMbliieHHOCTH. [IpeBpamienus >xupoB B opranusme. [luimieBas LEHHOCTb >KUPOB M MPOAYKTOB Ha HX
OCHOBE.

Mpsina — coiu BeICHIMX KapOOHOBBIX KucHOT. CocTaB, MONy4YeHHE U CBOMCTBA MbUTa. CHHTETUYECKHE
mororue cpenctsa (CMC), ocobeHHOCTH WX CBOMCTB. 3amiuTa npupoas! ot 3arpssHenuss CMC.

HOJII/I(l)YHKHI/IOHaHLHLIC COCIUHCHUA

VYrnesoapl. ['mioko3a. CtpoeHue Momekynbl (anpaeruanas Qopma). DPu3MYecKUe U XUMUYECKHE
CBOMCTBA TJIIOKO3bI. Peaknuu ¢ y4yactueM aiabAeTUIHOW U TUAPOKCUIIBHBIX Tpymm, OpoxeHue. [IpupoaHbie
UCTOYHUKUA U CIOCOOBI MONYYEHUs TIIOKO3bl. buonoruuyeckas poib u npumeHeHue. Opykroza xkak u3oMmep
rioko3bl. COCTaB, CTpOCHUE, HAXOXKECHUE B PUPOE, OMOIOTHYECKAas POb.

Caxapo3a. COCTaB, (1)I/ISI/I‘IGCKI/Ie CBOMCTBa H HaXO0XXIACHUEC B IIPUPOAC. XHUMHUYECKHE CBOﬁCTBa,
MOJIYYCHHEC U IPUMCHCHUC CaXapO3bl. buonoruyeckoe 3HaueHUE.

Kpaxman — mnpupoanslii momumep. CocTaB, (QU3MUECKHE CBOWCTBA W HAXOXKJIEHHE B MPUPOJE.
XHWMHYECKHE CBOMCTBA, MONY4YeHHE M IpuMeHeHue. lIpeBpamieHus mNuIeBOoro Kpaxmaiga B OpraHHU3ME.
I'mukoreH, pojib B OpraHu3Me 4eJI0BEKa U JKUBOTHBIX.

L[enmono3a — HpHpO,Z[HLIfI MMOJIMMED. CTpO@HI/Ie U CBOMCTBA IEJIIOJI03bI B CpaBHCHHHU C KpaxMaJIOM.
HaxoxnaeHnue B mnpupozae, Ouoyiorunueckas POJib, TOJYUCHUC U TPUMCHCHUC LCIIJIFOJIO3bI.

JHemoncmpayuu

PacTBOpuMOCTh CIMPTOB B BOJIE.

XHWMHUYECKHE CBOWCTBA CIUPTOB: TOPEHHUE, B3aUMOJCHUCTBUE C HATPUEM M JUXPOMATOM HATpHs B
KHUCJIOTHOM cpefie.

PactBopuMoCTh (eHOMa B BOJIEe TIPH OOBIYHON TEMIIepaType U IPU HarpeBaHUH.
BritecHenne enona u3 peHonsita HaTpUst YroJIbHON KUCITOTOM.

KauectBennast peakius Ha GpeHOI.

CBoiicTBa METHIIAMHUHA: TOPEHUE, B3AMMOJICHCTBHE C BOJOW M KUCIOTAMH.
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MOI[CJ'II/I MOJICKYJI ME€TaHAJIA U 3TaHaJIsd.

B3anmopeiictBue hopmanpaeruga ¢ aMMHAadHBIM PacTBOPOM OKcHa cepebpa (peakius «cepeOpsiHOTo
3epKayiay).

Tabnuua «I"'omonoruueckuil psa npeaesbHbIX OAHOOCHOBHBIX KAPOOHOBBIX KHCIOT.

OO0pa3ibl pa3InIHBIX KAPOOHOBBIX KHUCIIOT.

OTtHO1IeHNe KapOOHOBBIX KUCIIOT K BOJE.

KauecTBeHHas1 peakniys Ha MypaBbUHYIO KUCIIOTY.

Peaknus «cepeOpsiHOTO 3epKajiay Ha IPUMEPE IIIIOKO3bI.

BsanmopneiicTBre Ti0K03bI ¢ THAPOKCHA0M Meau(1l) mpu 0OBIYHBIX YCIOBUSX U MIPU HArPEBAaHUH.
OtHowenue caxaposbl kK rugpoxkcuy Meau(Il) u npu HarpeBanun.

I'mpponns caxapo3sl.

['mponus nemtona03sl U Kpaxmania.

B3aumoneiictBue kpaxmaia ¢ HoaoM.

Ipaxmuueckue pa60mbz N

MNe 3. [lonydeHue u cBoWCcTBa KapOOHOBBIX KUCIIOT.

MNo 4. PerieHue SKCIIEpUMEHTANBHBIX 3a/lad Ha PAaclo3HABAHUE OPraHUYECKUX BEIIECTB (aJbJETHbI,
KETOHBI).

MNo 5. Pemienue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PaCllO3HABAHUC OPIraHUYCCKUX BCIICCTB (er'IeBOI[BI).

Pewenue 3a0au.

Konmponvnas paboma Ne2. Kucnopoacoaepxaiine oOpraHnueckue BemecTna.

Tema 4: Azorconep:xaiue coequHenus (7 4.)

[TepBuunble aMuHBI IpeaenbHOro psiaa. CocraB, HoMeHkiIaTypa. CTpoeHne aMuHOrpynmsl. @u3znyeckue
U XUMHYECKHE CBOMCTBA. AMHMHBI KaK OpraHMYECKHE OCHOBAHMsS: B3aMMOJEHCTBHE C BOJAOM U KHUCIOTaMH.
I'openne amuHOB. [lomyyeHue U npuMeHEHHE.

AmuHokuciotel. Homenkiarypa, usomepusi, noixydeHue U pu3ndeckue cBOMCTBA. AMUHOKHCIOTHI Kak
amdoTepHble opraHuueckue coenuHeHus. lIlentunHas cBs3b. buonornueckoe 3HaueHHE aMHHOKHCIIOT
(3aMeHUMbIE U HE3aMEHUMBbIE KUCIO0ThI). O0IacTH MPUMEHEHHS] aMUHOKHUCIIOT.

benku kak npupoansie noaumepbl. CoctaB U cTpoeHue 6enkoB. Ou3nueckre U XMMHUECKHUEe CBOMCTBa
OenKoB, KauecTBEHHbIe (LBETHbIE) peakuuu Ha Oenku. IlpeBpamieHune OeNKOB NHINK B OpraHu3Me.
buonoruueckue GpyHKIuu 6EIKOB.

JHemoncmpayuu

1. O6pa3iibl aMUHOKHUCIOT.
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2.Jloka3aTenbCTBO HATMYKS (PYHKIIMOHANBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.
3. PacTBOopeHue GenKoB B BOJIE.

4. lenarypanus OEJIKOB IPU HATPEBAHUH U TIOJ] ICHCTBUEM KUCIIOT.

5. O6HapyxeHue 6emKa B MOJIOKE.

Tema 5: BoicokomoiiekyJisipable coequHenus (7 1)

Cunrerndeckue nonumepsl. Konnencanuonnsie nosmmMepsl. [lenomnacter (MKT)

Hatypanbnblii 1 cuHTeTHUeCKHE Kaydyku. HaTypanabHbIi U CHHTETHYECKHE Kayuyyku. Bynkanuzarus
kayuyyka. Pesuna. [Ipumenenue kayuyka u pe3unbl. Pa6oter C. B. Jlebenena.

Bonokna. [Ipupoansie (HaTypanbHbie) BoJOKHA. [ToHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: allETaTHOM U
BUCKO3HOM. CuHTeTHyeckue BojokHA. llommamuaHoe (kampoH) u moiuddupHOE (JaBCaH) BOJIOKHA, HX
CTPOEHHUE, CBOMCTBA, IPAKTUYECKOE UCITOJIb30BAHUE.

IInmacTmaccel.

JHemoncmpayuu

O6pa3HbI HaTypaJbHBIX, HCKYCCTBCHHBIX, CHHTCTUYCCKUX BOJIOKOH U U3ACIINA U3 HUX

Ilpaxmuueckas paboma Ne6. BonokHa 1 OJIMMEPHI.

Konmponvnas paboma Ne3. Azorconepxarue u BMC.

Tema 6: [loBTOpenue (5 4.)
[ToBTOpenue. Yrineponopoasl. Kucinopoacoaep:xamme opraHi4ecKue COeIUHEHUS
[ToBTOopenue. Azotcoaepxkaiue oprannyeckue coequnenus. (MKT) BMC

HUmozcosas mecmosas paboma (K.P.Ne4)

Pewenue 3a0au.
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TemaTHuyeckoe IJITAHUPOBAHHE ¢ YKA3AHUEM KOJIUYECCTBA YaCOB

Ne Tema ypoka Kon-Bo @OpMBI KOHTPOJIA
9acoB
[Ip. pa6 | Kontp.pabd Cam.
paod.
| Teopusi XUuMHYECKOT0 CTPOEHUSI 9
opranuyeckux coenuHenuii. [lpupona
XHUMHYECKHX CBSI3CH.
1 [IpeameT opraHMYecKOr XUMHH 1
2-3 Teopust XUMUYECKOTO CTPOCHUS 2 1
opranuueckux BemectBs A.M. bytieposa
4 I1.P.Nel. KadecTBeHHOE OomnpeiesieHre 1 1
yriepoa, BOAOPOIa U XJIopa B
OpPraHWYECKUX BEIICCTBAX.
5-6 CocrosiHuE DJIIEKTPOHOB B aTOME 2
7 [Ipupoma XUuMUYECKUX CBS3EH 1
8 Kiaccudukanms opraHM4ecKux coeMHEeHUN 1
9 Pemenue 3agau 1 1
1 YrJjeBoaopoabl 19
1.1 IIpenenbHbIe YIIIeBOAOPOAbI - ATKAHBI 4
10 DNEeKTPOHHOE U MPOCTPAHCTBEHHOE 1
CTPOCHHE aJTKaHOB
11 ['omouioru u n3omepsl AKaHOB 1
12 [Tonyuyenue, CBOMCTBA M IPUMEHEHNE 1
QJIKaHOB.
13 [ukmoaakaHb 1 il
.11 HenpeneabHblie yriieBoaopoabl (AJIKeHbI, 8
AJIKaIMeHbl U AJIKMHBbI)
14-15 | Ctpoenue, HOMEHKIATypa, TOMOJIOTHS U 2
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HU30MCEpHs AJIKCHOB.

16 CBoiicTBa, MOJTyYE€HUE U TPUMEHCHHE 1
AJTKEHOB.
17 I1.P. Ne2 [TonyueHue STUICHA U OIIBITHI C 1
HUM
18 AJKagueHsl. 1
19 CBOMCTBA aJIKaqMEHOB. 1
20 Ankunbl. CTpoeHHE ¥ HOMEHKJIATypa. 1
21 duznyueckue 1 XMMUYECKHE CBOMCTBA. 1
11111 | ApeHnbl — apomaTH4YecKHe YI1eBOAOPOAbI 4
22 Apenbl 1
23 CaoiicTBa apeHOB 1
24-25 | Pewenue 3amau 2
1.1V | IlpupoaHble HCTOYHUKHU YIJ1€BOAOPOAOB H 3
UX nepepadoTka
26 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 1
UX mepepadoTKa
27 O60061eHue. 1
28 K.P. Nel «YrneBonopoabi» 1
11 Kucaopoacoaep:xaimme opranndeckne 23
BelllecTBa
1.1 | CiupTse! 1 deHOBI 6
29 OnHOAaTOMHBIE MTPEENIbHBIC CITUPTHI 1
30 [Tonmy4yenne, cCBOMCTBA U IPUMEHEHNE 1
OJTHOATOMHBIX CITHPTOB
31 MHOTroaTOMHBIE CTIUPTHI 1
32 @DeHOITBI U apOMATHIECKUE CITUPTHI 1
33 CBoiicTBa ()€HOIOB U UX IPUMEHEHHE 1
34 Pemenue 3amau 1
L1l | Aabaeruapl, KeTOHbI M KAPOOHOBBIE 8

KHCJI0TbI
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35

KapOonunbHbIe cOeqMHEHUS

36 CgoiictBa 1 npumeHeHue anpaeruaos (MKT)
37 KapOoHoBBIE KHUCTOTHI
38 CBoiicTBa ¥ MPUMEHEHHE KapOOHOBBIX
kuciot (MKT)
39 I1.P. Ne3 [TonyueHue u cBOICTBa
KapOOHOBBIX KHUCIOT
40 Henpenenpabie kKapOOHOBBIE KHUCIOTHI
41 I1.P. Ne4 Pemenue skciepuMeHTaJIbHbBIX
3aJla4 Ha Pacro3HaBaHUE OPTaHUYECKUX
BELIECTB
42 Pewenue 3amau
1111 | Cioxublie 3¢pupbl. ZKupbl
43 Crnoxuble 3upbl
44 Kupsr
1.1V | YriaeBoasl
45 Yrnesoasl. ['moko3a (MKT)
46 Caxaposa (MKT)
47 Kpaxman (MKT)
48 Hemnronoza (UKT)
49 I1.P. NeS PemreHne skCiepUMEHTAIBHBIX
3a1aq
50 Oo6o06maromuit ypox
51 K.P. Ne2 Kucnopoaconepsxaiue
OpTraHUYeCKHE BEIECTBA
AV A3oTcoaep:xaniue coeIuHeHus
52 AMUHBI
53 AMUHOKHCTIOTBI
54-55 | benxu. Ctpykrypsl 6enkoB (UKT)
56 I'eTeponukibl
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57 HyxnenHnoBbie KUCTOTHI 1

58 Xumus 1 310poBbe yenoBeka (MKT) 1
\Y BricokomosiekyJIsipHbIE COeTUHEHUs 7
59 CuHTEeTHYECKHUE TIOJIUMEPHI. 1
KonieHcalmoHHbIe MOJIMMEPBHI.
[Tenomnacter (MKT)
60 HarypanbHplli 1 CHHTETHYECKUE KaydyKH 1
61 Cunrernueckue BoiokHa. [lmactmaccsl 1 1
62 I1.P. Ne6 Pacrio3naBanue BOJIOKOH U 1 1
rIacTMace
63 Oprannyeckast XMUMHs, YEIOBEK U MPUPOJIA 1
64 O6o6maromuii ypok (UKT) 1
65 K.P. Ne3 Aszotconepxamue 1 BMC 1 1
\4 IloBTOpEeHue 5
66 [ToBTOpEeHME. YTIEBOAOPOIHI. 1

Kchopoz[coL[epxcamHe OpraHHU4YCCKHEC
COCIUHCHUA

67 [ToBTOpEeHME. A30TCOIEpKAIINE 1
opranunueckue coequnenus. (MKT) BMC

68 Hrorosas tecroBas padora (K.P.Ned) 1 1
69-70 | Pemenne 3amau 2
Hroro: 70 6 4 10

[Mpaktrueckue padotsl: (Fapa H.H. ITporpammel 001ie00pa3oBaTeibHbIX yupekaeHUH. Xumus. — M.:
[Ipocsemienue, 2015)

KonTponsusie padotsr: (I'apa H.H.Ypoku xumuu B 10 xnacce: yuedHOe mocobue 1ist 0611eo0pa3oBar.
opranu3anuii: 6a3oBblii ypoBenb/ AdanaceeBa.- M.: [Ipocsernienne,2017)
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