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IHosicHuTeAbHAA 3aNIMCKA
K pado4eil nporpamme no xumum 10 Kiacc

Pabouvas mporpamma cocTaBiieHa B COOTBETCTBHH C IOJIOKEHUSMHU:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickoii
denepauuny;

®enepaibHOTO 0a3MCHOrO y4yeOHOTO IUIaHa, YTBEP)KIEHHOTO IMpUKa30oM MHHHCTEpPCTBA
obpazoBanus Poccuiickoit denepanuu ot 09.03.2004 Ne 1312 (manee — ®BYI1-2004);

®denepallbHOTO KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHIAPTOB OOIIETO
0o0pa3oBaHus, YTBEPKACHHOTO MpuKazoM MunuctepcTBa odpazoBanus Poccuiickoii denepanyu
ot 05.03.2004 Ne 1089 «O06 yrBepxaeHuu (enepanbHOr0 KOMIIOHEHTA TOCYAapCTBEHHBIX
00pa30oBaTeNbHBIX CTAHIAPTOB OCHOBHOTO o0miero ooOpazoBanus» (nanee — OBYII 2004) (mns
VIII-IX kmaccoB);

[opsiaka opraHu3alnyy M OCYIIECTBICHUSI 00pa30BaTEIbHON JEATEILHOCTH 110 OCHOBHBIM
00111e00pa3oBaTeIbHBIM TIpOrpaMMaM — 00pa30BaTENbHBIM MPOrpaMMaM OCHOBHOTO OOIIEro
o0pa3oBaHus, YTBEP)KIACHHOTO MpHKa3oM MuHHcTepcTBa 0Opa3zoBaHMs M Hayku Poccuiickoit
®enepanun ot 30.08.2013 Ne 1015;

DenepanbHOTO NEpeyHs Y4eOHHUKOB, PEKOMEHYEMBIX K HCIIOJIb30BAaHHIO TIPU peaTu3aIiiu
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALIUIO 00pa30BaTeIbHBIX MPOrPaMMbl OCHOBHOT'O OOIIETO
o0pa3oBaHus, YTBEP)KIACHHOTO MpHKa3oM MuHHCcTepcTBa 0Opa3zoBaHMs M Hayku Poccuiickoit
®enepanun ot 31.03.2014 Ne 253;

NEepeYHs OpraHu3alui, OCYIIECTBIAIONUX BBIMYCK Y4YeOHBIX IOCOOMH, KOTOpbIE
JIOTTYCKalOTCs K MUCIHOIB30BAHUIO IIPU PeaTn3allii UMEIOIINUX FOCYAapCTBEHHYIO aKKpeIUTaIUIO
00pa3oBaTeNbHBIX MPOTPaMMbl OCHOBHOTO OOIIEero oOpa3oBaHUs, YTBEP)KIACHHOTO IMPHKA30M
MunucrepcTBa oO6pazoBanus u Hayku Poccuiickoit @eaepannu ot 09.06.2016 Ne 699;

CaHuTapHO-3MUIEMHOJIOTUYECKUX TPeOOBAaHUI K YCIOBUSM W OpPraHM3alUU OOy4YCHHS
B 00meo0pa3oBaTeNbHbIX  YUPEXKACHUSIX, YTBEPKACHHBIX IOCTaHOBIeHMEM [ 1aBHOTO
roCyJapCTBEHHOTO caHUTapHOro Bpaua Poccuiickoit ®deneparu ot 29.12.2010 Ne 189 (nanee —
CanlluH 2.4.2.2821-10);

Pacnopsoxkenuss Komurera mo o6pazoBanuto ot 21.03.2018 Ne 810-p «O ¢dopmupoBanuu
KaJICHIapHOTO Yy4eOHOro rpaduka rocyJapCTBEHHBIX 00pa30BaTENbHBIX yupekaeHuit CaHKT-
[letepOypra, peanu3yromMx OCHOBHBIE oOIIeoOpa3oBarenbHble mporpammbl, B 2018/2019
y4eOHOM TOTy»;

Pacnopsoxkenuss Komurera mo o6pazoBanuto ot 21.03.2018 Ne 811-p «O ¢dopmupoBanuu
y4eOHBIX TIJJAHOB  TOCYJIApCTBEHHBIX 0Opa3zoBaTenbHbIX yupexaeHuit Cankrt-IlerepOypra,
peanu3yomux OCHOBHBIE 00111e00pa3oBaTenbHbIe MporpaMmel, B 2018/2019 yuebuom roay»;
Jannas pabouas mporpamMma 1o XuMuH s 10 KJIaccoB cocTaBieHa Ha OCHOBE MPOTPAMMBbI
Kypca xumun 1 8 — 11 kimaccoB obmeoOpa3oBaTenbHbIX yupexaenuit. ['abpuensa O.C — M.:
Hpoda, 2011. — 78, [2]c., obmieobpazoBarenbHblii ypoBeHb B cooTBeTcTBHH ¢ PI'OC.

JlaHHbI  y4eOHBI TpeaMeT u3ydaercss B KoiauuecTBe 34 yd4eOHBIX 4acoOB COTJIACHO
nporpamme (mporpamma Kypca Xxumun 11 8 — 11 kimaccoB o01eo0pa3oBaTeIbHBIX YUPEIKICHUM.
labpuensa O.C — M.: Mpoda, 2015. — 78, [2]c.). Paboueit mporpamMmoii mpemycMOTpPEeHO
MpOBe/ICHNE 4 KOHTPOJIBHBIX U 2 TTPAKTHYECKUX PaOOT.

1. N3yuenne xumMuu Ha 0a30BOM YpOBHE cpeaHero (IMOJIHOTO) o0mero oOpa3oBaHUS
HAIpPAaBJIEHO Ha JOCTUKEHUE CIECYIOIINX yeaell:

. OCBOCHHE 3HAHMH O XMMHUYECKOM COCTABJIAIOLIEH €CTECTBEHHOHAyYHOU KapTHHBI MHUpA,
BOKHEHIINX XUMUYECKUX MOHATHX, 3aKOHAX U TCOPUSIX;
. OBJIa/IeHHe YMEHUSIMH TIPUMEHSTH MOJIy4YeHHBIC 3HAHUS Ui OOBSCHEHUS Pa3HOOOpa3HbIX

XUMHYECKHNX SBJICHUM U CBOMCTB BCIICCTB, OUCHKH POJIM XUMUHU B PAa3BUTHH COBPEMCHHBIX
TEXHOJIOTHH U IMMOJIYYCHHUHU HOBBIX MAaTCPUAJIOB;

¢ PAa3BUTHE IIO03HABATCIBHBIX MHTCPCCOB U HMHTCIICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIIBHOI'O HpI/IO6peTCHI/I5I XMMHMYECKHX 3HAaHUM C MCIIOJIb30BaHHUEM Pa3JINIHBIX
UCTOYHUKOB nndpnpl\/munn, B TOM YUCJIC KOMIOBIOTECPHBIX,
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¢ BOCIIUTaAHHUE y6e)KI[eHHOCTI/I B IIO3UTHUBHOU pojin XUMHUHU B IKU3HU COBPCMCHHOI'O
oOmiecTBa, HEOOXOIMMOCTH XUMHUYECKH T'PAMOTHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
OKpY>KalolleH Cpele;

. NpuMeHeHHe MOJy4YeHHbIX 3HAHUIl U YMeHH i J1si 0€3011acHOTO UCIIOJIb30BAHUSI BEILIECTB
U MaTepuasoB B OBITY, CEIbCKOM XO3SICTBE U Ha MPOU3BOJCTBE, PEIICHHUS MPAKTUYECKUX
3a/la4 B MOBCEJHEBHOW XU3HU, MPEIYNPEKICHUS SBICHUI, HaHOCIIIUX BpPE 3J0POBBIO
YyeJI0BeKa U OKPYKarollIeu cpere.

B aBTOpCKYI0 IpOrpamMmy BHECEHBI CAEAYIOIINE U3MEHEHUS:

.  VYBenuueHO 4YMCIIO 4YacOB HA U3YUYECHHUE TEM:

- No 2 «YrneBoiopobl U UX MPUPOJHBIE UCTOYHUKN» A0 10 yacoB BMecTO §;

- Ne 3 «Kucnopoacoaepsxamiue COEJUHEHUSI U UX HAXOXKICHUE B )KMBOW mpupoae» ao 11

gacoB BMecTO 10, Tak KaK 3TH TeMBI SBJISIOTCS HanboJee BAXKHBIME B KypCce OpraHU4YeCcKOn

XHAMUH.

2. YMEeHbBIIEHO YUCIIO YaCOB Ha U3YUYCHHUE TEM:

- No 4 «A3sorcomepkanue OpPraHMYECKHE COCIMHEHUS M HUX HaXO0XIACHUE B JKUBOM

MpUPOJIe» 10 5 BMECTO 6 4acoB 3a CUET UCKIIOUeHUs pasnaena «HykienHoBble KUCIOThD,

TaK Kak 9TOT pa3fen oTrcyTcTByeT B OO0s3aTeIbHOM MHUHHMYME COJEP)KaHHS OCHOBHBIX

00pa3oBaTeNbHBIX IPOrPaAMM;

- Ne 5 «buonorndeckn akTUBHbIE OPraHUYECKUE COCTUHEHUSD O 2 4acOB BMECTO 4, Tak

Kak 3Ta TemMa B O0s3aTeIbHOM MUHHUMYME COJEpKaHUsl MPOMUCcCaHa KYpCHUBOM, a 3HAYHT,

He BHeceHa B TpeOoBaHUs K YPOBHIO MTOATOTOBKH BBHIITYCKHHKOB.

- Ne 6 «MckyccTBEHHBIE U CHHTETUUECKHE OPraHMYECKUE COSAUHEHUs ¢ 3 4acoB 10 2 3a

cuet uckmoueHus [Ipaktuyeckoit padbotel Ne 2 «Pacmo3HaBaHue MmiacTMacC ¥ BOJIOKOH,

TaKk Kak 4YacTh JaHHOW paboThl, a MMEHHO «OTHOIIEHHE TIIACTMACC M BOJOKOH K

TOPEHHUI0» MOKET OBITh BHITIOJIHEHA KaK JJOMAIITHIS TIPaKTHYecKas padbora.

3. U3 aBTOpCKO# mporpamMmbl UCKITIOYCHBI HEKOTOPHIE JEMOHCTPAIIMOHHBIC U TAOOpaTOPHBIE
OTBITHI W3-32 HEJOCTAaTKa BPEMEHW Ha WX BBHITIOJIHEHHWE MpU 1 yace B HENENI0, TaK Kak
aBTOpCKas Iporpamma npeaycmarpusaet 1 / 2 yaca B HeZleImo.

Jannas pabovass mporpaMMa MOXET OBITh peaTn30BaHa MPU  WCTIOJIB30BaHUH
TPAIUIIMOHHONW TEXHOJOTMU OOYyYeHHs, a TaKkKe DJIEMEHTOB JAPYTrUX COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, TMEpeqoBbIX (OpPM H METOJOB OOydYeHHs, TaKuX Kak
pasBuBaroIiee o0yueHHEe, KOMIBIOTEPHBIE TEXHOJIOTUH, TECTOBBIM KOHTPOJIb 3HAHWUW WM Ap. B
3aBUCUMOCTH OT CKJIOHHOCTEH, IMOTPEOHOCTEH, BO3MOXKHOCTEH W CIIOCOOHOCTEH KaXKIO0To
KOHKPETHOI'O KJIacca.

2. BocnurareabHbIE 321a4YH:

® BOCNMTAHUE OTHOIIECHUS K XMMHMH Kak K OAHOMY U3 (DyHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IeYeTIOBEYECKON KYIbTYPHI;

® [pUMeHeHHe MOJYyYeHHbIX 3HAHUH W YMeHHH a1 Oe30MacHOr0 MCIOJIb30BAHUS
BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3MHCTBE W Ha MPOHU3BOJCTBE, pPELICHUS
IIPAKTUYECKHUX 3a7a4 B IOBCEAHEBHOW >KM3HM, IPEIYNPEXKACHUS SBICHUM, HAHOCAIIUX BpEX
3I0POBBIO YEJIOBEKA U OKPYXKAIOLIEH Cpeae.
3. TpeOoBaHusl K 3HAHUSAM yYYALIUXCSH:

B Iloypounom muanupoBanuu B rpade «/3ydaemble BONPOCHD» KYPCHBOM BbljieJIeH
MaTepHal, KOTOPbIN MOJICKUT U3YYEHHIO, HO HE BKJIIOUEH B TpeOOoBaHUs K YPOBHIO IIOJTOTOBKU
BBIITYCKHUKOB.

KonkperHble TpeOOBaHMS K YpPOBHIO MOATOTOBKM BBINYCKHHUKOB  ONpPEENIEHBI IS
Ka)XJI0OT0 ypOKa U BKJIKOYEeHBI B [IoypoyHOE IIIaHUpOBaHUE.

B pe3ynomame usyuenus xumuu Ha 6a3060Mm ypoeHe Y4eHUK 00IHCEH

JIOKYMEHT néﬂ%kl Wgﬁﬁ&*’mnnmcm
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. sajicHelluue Xumuueckue nNOHAmMusA: BEIeCTBO, XUMUYECKHI JJIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHUTENIbHbIE aTOMHAasi M MOJEKYJIsSpHas MacChl, HOH, aJUIOTPOMNUs, H30TOIIbI,
XUMHUYECKasi CBS3b, AJIEKTPOOTPHUIIATEILHOCTh, BaJCHTHOCTh, CTENIEHb OKHCIICHUS, MOJIb,
MOJIIpHasi Macca, MOJIAPHBIA 00beM, BEIIeCTBa MOJIEKYJISPHOIO U HEMOJEKYJISIPHOTO
CTPOCHHS, PACTBOPHI, IJCKTPOIHUT U HEIICKTPOIUT, IEKTPOIUTHUYECKAs TUCCOIUAIUS,
OKHUCJIUTEb M BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJIEHUE, TEIIOBOM H3(deKT
peaKuuu, CKOpPOCTh XHMHUYECKOW pPEaKIUu, KaTaiu3, XHUMHUYECKOE paBHOBECHE,
YIJIEPOAHBIN cKeneT, GyHKIMOHANbHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

. OCHOBHbBlEe 3AKOHbI XUMUW: COXPAHEHUs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

. OCHOGHble Meopuu XumMuu: XUMHUYECKOW CBS3H, JJICKTPOJUTUYECCKOW TUCCOLMAINH,
CTPOCHUS OPTAHUYCCKUX COCTMHCHUN;

o eayicHeliue 6euieCmea U Mamepuaibl: OCHOBHbIE METAJIBI M CIUIABBI; CEpHAsi, COJISTHAS,
a30THas W YKCYCHas KHCIOTHI; MIENI0OYM, aMMHAK, MUHEpaJbHbIE YHAOOpEHHS, METaH,
STUJICH, AaleTWJIeH, OCEH30J, JTaHOJ, >KUPBI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmal,
KJIETYaTKa, OCIIKH, UCKYCCTBEHHBIC M CHHTETUYECKUE BOJIOKHA, KAYTYKH, TIIACTMACCHI,

yMeTh

. Ha3zpleamp  W3YYCHHbIE BEIIECTBA [0  «TPUBHAIBHON» WJIM  MEXAYHapOIHOU
HOMEHKJIATYypE;

. onpeoenams: BATCHTHOCTh W CTENEHb OKUCICHUS XHUMHUYECKUX DSJIEMEHTOB, THII

XUMHUYECKON CBSI3M B COEIMHEHUSX, 3aps]] MOHA, XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPTraHUYECKUX COCTUHEHUN, OKUCIUTEIb U BOCCTAHOBUTEIb, IPUHAAJICAKHOCTH BEILIECTB
K pa3JIMyYHbIM KJIacCaM OPraHUYECKUX COEAMHEHUN;

o Xapakmepu3oeams: SIEMEHTHl MaJbIX MEPUOAOB MO HMX IOJOKEHUIO B MEPHUOANMYECCKON
cucreme JI.M.MenneneeBa; oOmIpe XHMHYECKHE CBOMCTBAa METAJLIOB, HEMETAJLIOB,
OCHOBHBIX KJIaCCOB HEOPraHWYECKUX W OPTraHMYECKUX COCIWHCHHH, CTpPOCHHE W
XUMUYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COECTMHEHU;

. 00bACHAMY: 3aBUCUMOCTh CBOMCTB BEILECTB OT KX COCTaBa W CTPOEHUS;, MPUPOILY
XUMUYECKOW CBsI3U (MOHHOM, KOBAJICHTHOM, METaJUTMYECKOW), 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakuH U MOJOKEHHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

L4 6bINOJIHAMDb Xumuueckui IKCcnepumernm 10 pacrio3HaBaHUIO BaKHEHIITHX
HEOPTaHNUYCCKUX U OPIraHNYCCKUX BEIICCTB,

. npO60OUmMb CaMOCTOSITCIIFHBIA IMOWCK XWMHUYECKOW HWH(OPMAIMU C HCIIOIH30BAHUEM
pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TOMYJSPHBIX H3JaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HCMOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTUU [JIsi 00OpabOTKU M
nepeaayr XUMHUECKOW MHPOPMALIUH U €€ MPEICTaBICHHs B Pa3InYHbIX (hopMax;

HCI0JIb30BATH NMPUOOPETEHHbIEe 3HAHUS U YMEHHUSI B NMPAKTHYECKON AeSITeJIbHOCTH U
MOBCEAHEBHOM KMU3HH [JIS:

J 00BSICHEHUS! XUMHUECKUX SIBJICHUHN, IPOUCXOASAIINX B IPUPOJIE, OBITY U Ha MTPOU3BO/ICTBE;
o ONpCACICHUA BO3MOXHOCTU IMPOTCKAHUA XHMUUCCKHUX HpeBpaH_IeHI/Iﬁ B Ppa3iInYHbIX
YCIIOBHSX M OIICHKH WX TOCJIC/ICTBHIA;
. 9KOJIOTUYECKH TPAMOTHOTO TIOBEICHHUS B OKpYXKAIOIIEH cpejie;
. OILICHKU BJIMSHUSI XMUMHUYECKOTO 3arpsi3HEHHS OKpPYIKAIOIIel cpe/ibl Ha OPraHu3M YeJIOBeKa
U IpYyrue )KUBBIC OPraHU3MBI;
. Oe3omacHOro oOpamieHuss ¢ TOPIOYMMH M TOKCHYHBIMH BEIECTBAMH, J1a0OPATOPHBIM
0o0opyIoBaHUEM;
[ ] l'lpT/TT‘ﬂ’T‘ﬂRTIPHI/T‘}I pﬂ("T‘RﬂpﬂR Qagnnnnﬁ KnHHPHTpﬂTIMM B ﬁIJ’T‘y U _HAa npnwznng(‘"rmﬁ;
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o KPUTUYECKOW OIICHKH JOCTOBEPHOCTH XUMHUYECKOW HWH(pOpManmu, MOCTyMAaromed u3
Pa3HBIX UCTOYHUKOB.

4. Y4yeOHBIN NJIaH.
Bcero: 34 yaca
34 yueOHbIC HEETH
1 yac B HeAEIIIO

B cucreme ecrecTBeHHO- HayyHOro o0O0pa3oBaHMS XUMHS Kak Y4eOHBIH mpeaMer
3aHMMaeT Ba)XHOE MECTO B MMO3HAHUHU 3aKOHOB NMPHUPOIbI, B MaTepUaIbHON KHU3HU OOIIECTBA.
XuMus Kak y4eOHBIN TpeaMeT BHOCUT CYIISCTBEHHBIH BKIIa] B HAyYHOE MHUPOIOHHMAHHE, B
BOCIUTAHUE U PA3BUTHE YUAILUXCS.

Pabouas mporpamMMa 1o XMMUHU COCTaBIICHA B COOTBETCTBUHU C:

1. 3akonom “O0 obpazoanuu B Poccutickoit ®enepamum» (I[Ipunsat ['ocymapcTBeHHOM
Hymoii 21 nexabps 2012r., onobpen Coerom Deneparuu 26 aexadpst 2012 r.);

2. Ilpukazom MunucrepctBa oopazoBanus u Hayku PD ot 17.12.2010r. Ne 1897 «O6
YTBEPXKICHUH (heiepalbHOr0 rocyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHApTa OCHOBHOTO H
o01rero oOpa3oBaHUsY;

3. Ilpuxazom MunucrepcrBa obOpa3zoBanus u Hayku Poccuiickoit denepanuu oT
09.03.2004 roma Ne 1312 «DenepanbHblii 0a3WCHBIM YYEOHBIM TUIAH M TPUMEpPHBIC YYCOHBIC
IUTaHBI NI 00IIe00pa3oBaTENbHBIX yUpekaeHud Pd, peanusyrommx mnporpamMmmy o0OIIero
00pazoBaHUs Y,

4. TlocraHoBieHueM | 7aBHOro rocynapcTBEHHOIO CaHUTapHOro Bpauda Poccuiickoit
Oenepannu ot 29.12.2010 Ne 189 «O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CanuTtapHo-
SMHUJEMHONIOTHYECKHEe  TpeOOBaHMS K  YCJIOBUSIM M OpraHu3aluu  OOydeHus B
00111e00pa30BaTEIBHBIX YUPEKICHHUIXY,;

5. Tlpuka3zom MunucrepctBa obpa3oBanus u Hayku Poccuiickoit ®@enepaunn ot 31
MmapTa 2014 1. Ne 253 «O0 yrBepxkacHuH (henepanbHbIX MepeuyHel Y4eOHMKOB, PEKOMEHTYEMBIX
K HWCIOJBb30BAaHMIO TMPH  pPEAIM3ALUU  HUMEIOIIUX  TOCYNApPCTBEHHYIO  aKKPEIUTALHUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJIBHOTO OOIIEro, OCHOBHOTIO OOIIEro, CpeaHero oOIero
o0Opa3oBaHUY;

6 IlpumepHOI TporpaMMbl OCHOBHOTO 00I1ero oopazoanusi, BectHuk ob6pazoBanus Ne
3, 2006, IIpocBernieHue;

7. llpuka3oMm jgemapTaMeHTa oOOpa30BaHUs, KYyJbTYPhl M MOJOAEKHOW TOJUTUKH
Benroponckoit obmactu ot 23.03.2010 Ne 819 «OO6 yTBep»KAECHUHU TOJOXKEHUS O paboueit
mporpamMme y4eOHBIX KypCOB, MPEIMETOB, IHUCHMIUIMH (MOJyJsiel) o0meo0pa3oBaTeIbHbIX
YUPEKICHUN;

8. Ilpoepammul 0na obweobpazoeamenvhvix yupexcoenui. Xumus. 8-9 wnaccoi, 10-11
Knaccol Kk yueonHuxy asmopoeé [I.E Pyosumuc, @.I.@envoman obweobpazosamenvubix
yupesxcoenuil (bazosulil yposenv). Cocmasumens npoepammol I apa H.H.

3a ocHOBY paboueil mporpamMMbl B3sTa IMporpamma Kypca xumuu Juist 8-11 kmaccoB
obmeobpazoBatenbHbIX yupexkaeHuin (aBtop H.H.'apa), pexomengoBanHas JlemapramMmeHTOM
00pa3oBaTeNbHBIX MPOTPaMM M CTaHIAPTOB 00M1Iero oopazoBaHnus MUHHCTEpCTBA 00pa3oBaHUs
P®, onyonukoBannas m3narenbctBoM «lIpocsemenue» B 2008 roxy (I'apa H.H. IIporpammsr
o0mieo0pa3oBaTenbHbIX YupexaeHuil. Xumus.- M.: [Ipocsemenue, 2008. -54c¢.).

PaGouasi mporpamMmma oprieHTHpOBaHa Ha HWCMOJIb30BaHue ydeOHuka: Pymsutuc I'.E.
@enpaman ©.I" Xumust: Opranndeckast xumusi: yaeOHuK a7 10 ki1. 06mieo0pa3zoBaTeabHBIX
yupexaenuit/ I'.E Pynsutuc, @.I' ®enpaman.- 12-e uzg., ucrp. - M.: [Ipocsemenue, 2009.-
176¢., CornacHo neiictBytomeMy ba3zncHoMy yueOHOMY Iu1aHy paboyas mporpamma s 10
KJIacca paccuMTaHa Ha 35 4acoB, U3 pacyeTa - | yueOHBIN yac B HeJIEN0, KOHTPOJIBHBIX padoT -
2 yaca, mpakTHYeCKuX padot — 3 yaca.
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B paboueit mporpaMMe HalId OTPAKCHHE LU W 3a/la4dl M3y4eHUS XUMHH Ha CTYICHH
OCHOBHOTO 0011ero o0pa3oBaHusa. JTa ImporpaMmMa peKOMEHIYETCs HIKOJIbHHMKaM, KOTOpbIE K
10 xmaccy He BBIOpaU CBOIO OYAYIIYIO CIEIUATBHOCTh, CBI3aHHYIO ¢ XuMuel. JlaHHBIN Kypc
ydalpecs HW3y4arT IIOCle Kypca XMMHM Uit 8—9 KiaccoB, IZIEé OHU IO3HAKOMHUIIUChH C
BOKHEUIIUMU XMUMHYECKUMHU MOHSTHSIMHU, HEOPTAaHUYECKUMHU U OPraHUYECKMMHU BELIECTBAMU,
MIPUMEHSAEMBIMHU B MPOMBIIIJIEHHOCTH U B IOBCETHEBHOM JKU3HHU.

XuMus Kak y49eOHBIN MPEAMET BHOCUT CYIISCTBEHHBIA BKJIAJ B HAYYHOE MUPONIOHMMAHUE, B
BOCIIUTAHWE WU PA3BUTHE YYALUXCS; MPU3BAHA BOOPYKHUTh YYAIIMXCS OCHOBAMU XUMHUYECKHX
3HaHWM, HEOOXOIUMBIX IS TOBCEIHEBHOW >KU3HH, 3aJIOKUT (DYHAAMEHT JUIsl JajbHEHIIero
COBEpIICHCTBOBAHUS XMMHMUYECKUX 3HAHHMM KaK B CTapIIMX Kjaccax, Tak U B JAPYTHX Y4eOHBIX
3aBEJICHUSX, a TAK)Ke MIPABUIILHO COPUEHTUPOBATH MOBEJICHUE YyUalllUXCs B OKpYyKarouel cpese.
Vyamuecs nojy4aroT CBEEHUS 0 KOHKPETHBIX MEpax M0 3aIIUTe OKPYKAIOLIEH CPEIbl.

B sToM HampaBieHHHM MPUOPUTETAMH IS Y4EOHOTO mpenMera «XUMHUS» Ha CTYNEHU
OCHOBHOTO 00I11eT0 00pa30BaHUs SABIIAIOTCS: UCTIONb30BaHUE JIJIsl TIO3HAHUS OKPYXKAIOIIEro MUpa
pPa3IUYHBIX METONOB (HAONIOACHHS, W3MEPEHUS, ONBITHI, OKCIEPHUMEHT); MpPOBEICHHUE
MPAKTUUYECKUX U J1a0OpaTOPHBIX pPadOT, HECIOXKHBIX OJKCHEPUMEHTOB M OINUCAaHUE HX
pe3yNbTaToOB;  COOJIOJICHHE HOPM W TPaBHJ TOBENCHUS B XUMHYECKHUX JIA0OpaTOpHUSAX, B
OKpYXKarollel cpelie, a TakKe MPaBHII 3I0pOBOro 00pasa *KU3HU.

[Mporpamma kypca xumuu ans 10 kimacca cpemHeld o0mieo0pa3oBaTeIbHOM IKOJIEI,
MOCTPOEHA HAa OCHOBE JIMHEWHOW KOHIEIMIIMHM IIKOJRHOTO XHUMHYECKOTO OOpa3oBaHMS. B
pabodeii mporpaMMe HaIlUTA OTPAKCHHE LETH U 3314 U3yYSHHS] XUMUU Ha CTYTICHH OCHOBHOTO
oOmiero oOpa3zoBaHus, B HEM Tak e 3aJI0’KE€HbI IMPETyCMOTPEHHbIE CTaHAaPTOM BO3MOXKHOCTHU
dbopMUPOBaHUS y YYalIUXCs OOIIEYy4eOHBIX YMEHUW W HABBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
JIEATEIbHOCTH M KIHOYEBBIX KOMIIETEHIUH.

N3yyeHne XuMHHU B OCHOBHOM IIKOJIe HAIIPABJICHO HA JOCTH/KEHUE
CJIeYIOLIUX LeJieil U 3a1ay:

1) Ha ocBOEHME 3HAHUM O XUMUYECKOM COCTABIIAIOIIEN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA,
0 BXHEHIINX XUMUYECKUX MOHSITHUAX, 3aKOHAX U TEOPUSIX;

2) Ha OBIAJCHUE YMEHUSMHU TPUMEHATh TIOJyYEHHBbIC 3HAHUA I OOBSCHEHUS
pa3HOO00pa3HbIX XMMHUYECKHX SIBJICHUH U CBOMCTB BEILECTB, /Ul OLIEHKH POJIM XUMUU B PA3BUTHH
COBPEMEHHBIX TEXHOJIOTHH U MOJIy4E€HU U HOBBIX MaTepHasoB;

3) Ha pa3BUTHE MTO3HABATENIBHBIX UHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUS XMMHUYECKUX 3HAaHUM C UCIONBb30BAaHUEM PAa3JIMYHbBIX
HCTOYHUKOB MH(OPMALIUH, B TOM YHCII€ KOMIbIOTEPHBIX;

4) Ha BoOcCIUTaHME YOEKJEHHOCTH B TO3UTHUBHOW POJIM XHUMHU B KH3HH COBPEMEHHOTO
o0mecTBa, HEOOXOAMMOCTH XMMMYECKHM TI'PAMOTHOTO OTHOLIEHHS K CBOEMY 3[0POBBIO U
OKpYXKaroILEH Cpee;

5) oBnazieHUEe METOJAaMH HAyYHOTO IO3HAHMS Ul OOBSCHEHHS XMMUYECKMX  SBJICHUH U
CBOMCTB BEILIECTB, OLIEHKU POJIM XMMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJOTUN W IOJIy4YE€HUU
HOBBIX MaTepHaJIOB;

6) Ha MpUMEHEHHE MOTYYCHHBIX 3HAHUW U YMEHH 11 6€30I1aCHOTO UCIIOIb30BaHUS
BEILIECTB U MAaTEpUAJIOB B OBITY, CEJIbCKOM XO35I1CTBE M Ha IIPOU3BOJCTBE, AJIS PEIICHUS
IIPAKTUYECKUX 3a7]a4 B IOBCEIHEBHOM JKU3HM, ISl IPEAYIPEKACHUS SIBICHUN, HAHOCALINX BPEJL
3JI0POBBIO YEJIOBEKA U OKpYKaroIlel cpesie;

7) xumuaeckoe o0pa3oBaHUe HEOOXOAMMO TAKXKE IS CO3/IaHUS Y IIKOJIbHUKA OTYETIUBBIX
IPEICTaBICHUN O POJIM XUMUU B PEIICHUH SKOJIOTUYECKUX, CBIPHEBBIX, IHEPreTUUYECKHUX,
IIPO/IOBOJILCTBEHHBIX, MEAMIIMHCKUX MTPOOJIEM YEIOBEUECTBA.

PaGouast mporpamma npeaycmarpuBaeT (GOpMUPOBAHUE Y YUAIIUXCSA OOMIEyYeOHBIX YMEHHUHN 1
HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JAEATEIBHOCTH M KIIFOYEBBIX KOMIIETECHIIHH.
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B sTOM HampaBieHUH TIPUOPUTETaMU JJIsl yIEOHOTO MpeaMeTa «XUMUsD B CTapIIeH MIKoie Ha
0a30BOM YpOBHE SIBJISIOTCS: YMEHUE CaAMOCTOSTEIHLHO U MOTUBHUPOBAHHO OPraHU30BbIBATh CBOIO
MO3HABATENbHYIO JCSITENbHOCTh (OT MOCTAHOBKH IIENM JO TMOJYYEHHUS U OLICHKH pPe3yNibTara);
UCIIOJIb30BAaHUE JJIEMEHTOB MPUYMHHO-CIEACTBEHHOTO U  CTPYKTYPHO-(QYHKIIMOHAIHHOTO
aHau3a; ONpeeTICHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 0ObeKTa; YMEHHUE Pa3BEPHYTO
000OCHOBBIBaTh CYKJIEHHUS, J1aBaTh OIpeIeeHHs, TPUBOIUTh TOKA3aTelIbCTBA; BBIMNOJIHEHHE B
MPAKTUYECKOH JEeSITENbHOCTH W B TIOBCEJHEBHOW JKU3HH DJKOJOTHYECKHX TpeOOBaHUM;
HCIOJIb30BaHNE MYJIBTUMEIUNHBIX PECYpPCOB U KOMIBIOTEPHBIX TEXHOJOTUH IJIsi 00paboTKH,
nepegavn, cucreMaTu3anud uH(popMmammu, co3gaHus 0a3 MaHHBIX, MPE3CHTAIMH PE3YyJIbTaTOB
MTO3HABATEJIBHOW U PAKTUYECKON JAEATEIbHOCTH.

Benymas ponb B pacKpbITHH cojepkaHus Kypca xumuu 10 Kitacca IpUHAAJIEKUT TEOPUU
CTPOCHHSI OPraHMYECKUX COEJUHEHUM, B3aUMHOIO BIMSHUS aTOMOB Jpyr Ha JApyra, Kak
HanOonee OOLIMM HayyHbIM OCHOBaM XHMHMHU.B JaHHOM Kypce CHCTEMaTH3UPYIOTCA,
00001Iar0TC M YIIIYOJISIFOTCS 3HAHHWS O paHEe M3YYCHHBIX TEOPUAX M 3aKOHAX XUMHUUYECKOU
HayK{, XUMUYECKHUX Ipoleccax M MpOU3BOACTBaX. B 3TOM ywammmcsi MOMOTraioT pa3jiudyHble
HarJsiiHble CXeMbl M TaONMUIbl, KOTOPbIE IIO3BOJISIIOT BBLACTUTH CaMO€ TJIaBHOE, camoe
cymectBeHHoe.CofiepaHiue 3THX pa3felioB XMMHMM  pacKpblBaeTcs BO  B3aUMOCBSI3U
OpraHMYECKUX U HeopraHnnyeckux BemecTB. Oco0oe BHUMaHHE YAEIEHO XHUMHUYECKOMY
HKCIIEPUMEHTY, KOTOPBIH SABISETCS OCHOBOW (POPMHUPOBAHUS TEOPETUUECKUX 3HAHUH.

Pesynbrarel u3yueHuss kypca «OpraHuueckas xumus» B 10 Kiacce IOJHOCTBIO
COOTBETCTBYIOT CTaHAApPTYy. TpeOOBaHUS HaNpaBIE€Hbl HA  PEaIU3aLMI0 JAEATEIbHOCTHOTO,
[IPAKTUKO-OPUEHTUPOBAHHOTO W JIMYHOCTHO-OPUEHTUPOBAHHOI'O  IOJAXOJOB:  OCBOEHHUE
yUYaIIlMMUCS HMHTEUIEKTYalbHOM M MPAKTHUYECKOW MAEATENbHOCTH; OBJAJECHUE 3HAHUAMHU MU
YMEHUSIMH, BOCTPEOOBAHHBIMU B MOBCETHEBHOM XU3HH, MO3BOJSIOIIMMI OPUEHTHPOBATHCS B
OKpY’KalOIleM MHUpPE, 3HAYMMBIMM JUIsl COXPAHEHUs OKPYKAIOLIEH cpeabl M COOCTBEHHOIO
310pOBbSL.

B coorBerctBuM ¢ @enepanbHbIM 3akoHOM OT 29.12.2012 roma Ne 273-®3  «O6
obpazoBanuu B Poccutickoit deneparun» (ct. 58), [Topsakom opraHu3ay ¥ OCYIIECCTBICHUS
00pa30BaTeNbHON JIESITENBHOCTH 10 OCHOBHBIM 00I1€00pa30BaTeIbHBIM IpOrpaMMaM —
00pa3zoBaTeNbHBIM MPOrPaMMaM Ha4vaJIbHOTO OOIIETr0, OCHOBHOTO OOIINETO0 W CPeIHEro OOIIero
0o0pa3oBaHus, YTBEP)KJICHHBIM MPUKAa30M MHHHUCTEpCTBa 0Opa3oBaHusi U Hayku Poccuiickoit
®enepanun ot 30.08.2013 roga Ne 1015, mucemom JlenapramenTta oOpa3oBanus benaropoackoi
obmactu Ne 9-06/1086-HM ot 21.02.2014 «O mpomexyTOUHOW arTecTaluil OO0yJaroIuxcs
00111€00pa30BaTEbHBIX YUPEIKIACHUNY», JTOKATbHBIM akTOM KOl Ne 108 ot 28 deBpans B
KaJCHJapHO —TEeMAaTUYEeCKUN IJIaH BHECEHBI CIEIyIOIMe U3MEHEHU: 1O IulaHy 35 4acoB, 1O
dakty 34 yacos.

Yacwel, omeedennvle Ha nepuod ¢ 25 masa no 31 maa cokpawaromes 3a cuém
U3MEHEHUIl, 6HEeCEHHblE 6 AGMOPCKYIO NPOZPAMMY:

Ha ypoke Ne 33 paccMaTpuBaroTCsi BOIPOCHI ITaHHOTO ypoKa : «CHHTETHYECKUE KaydyKH
M BOJIOKHA. Pacmo3HaBaHue TmiacTMacc M BOJIOKOH», a Takxke Bompockl — ypoka Ne34 mo
OOIIEHUIO Kypca OpraHnvecKas XUMUS.

PesynbraThl m3ydeHuss kypca «Opranumueckas xumus» B 10 Kiacce MOTHOCTHIO
COOTBETCTBYIOT CTaHAApPTy. TpeOOBaHUS HANpaBICHbl HAa  PEaTH3alMI0 JAEATEIbHOCTHOTO,
MPAKTUKO-OPUEHTUPOBAHHOTO W JIMYHOCTHO-OPHEHTUPOBAHHOTO  IOJXOJIOB:  OCBOEHHE
YYalIUMHUCS HMHTEIUIEKTYalbHOW M IPaKTUYECKOW JEATENbHOCTH; OBJAJCHUE 3HAHUAMHU U
YMEHMSIMH, BOCTPEOOBAHHBIMHU B MOBCEIHEBHOM YKU3HHU, MO3BOJSIONIMMH OPHUEHTUPOBATHCS B
OKpYKalOIIeM MHUpE, 3HAYMMBIMH JUIsl COXPAHEHUS OKPY)KAIoLIeH cpeabl M COOCTBEHHOTO
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TpeOoBaHMs K YPOBHIO OATOTOBKH YYAIIIUXCS:

B pe3ynbrare u3yueHuss XuMUM Ha 6a30BOM YPOBHE YHallluecs JOKEHBI
3HATH M IOHMMATh:

* 0 XMMUYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, O BAXKHEHIITUX
XUMUYECKHUX MOHATHUAX, 3aKOHAX U TEOPHUSX; BELIECTBAX MOJIEKYJSPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUSI; TEOPUIO CTPOECHUS OPraHUYECKUX COCIMHEHNN; M30MEPHUI0, TOMOJIOTHIO,
(GyHKUIMOHATIBHAS TPYIINA;

* OCHOGHbIE 3AKOHbL XUMUU: COXPAHEHUSI MACChI BEIIECTB, IOCTOSHCTBA COCTaBA,
MEPUOJNYECKUI 3aKOH;

* OCHOGHbIE MeoPUU XUMUNU: XUMUYECKOHN CBS3H, JEKTPOJIMTHYECKON TUCCOLMALUN, CTPOCHHUS
OPraHUYEeCKUX COCIUHEHUN;

* gavicHellule 8eeCnmed U Mamepuasvl: METaH, dSTUIICH, alleTUJIeH, O€H3011, 3TaHOI, KHUPHI,
MbLJIa, TITFOK03a, caxapo3a, Kpaxmall, KJIeTdyaTka, 0eIKu, UCKYCCTBEHHBIE H CHHTETUYECKIE
BOJIOKHA, Kay4yKH, IJTACTMACCHI;

Yuammuecs 10/KHBI yMeTh:

* Ha3bl6amb N3YUYCHHBIC BEIIECTBA 10 TPUBUAIBHOM MIIM MEXIYHAPOJIHONW HOMEHKIIATYPE;

* onpedenamp NPUHAJICKHOCTH BEIIECTB K Pa3JIMUHBIM KJIACCaM OPraHUYECKUX COCIMHEHUI;

* Xapaxmepu3z06ams OCHOBHBIE KJIACChl HEOPTaHUYECKUX U OPTaHUYECKUX COEINHEHUM;
CTPOCHUE U XUMUYECKHE CBOMCTBA U3YUCHHBIX OPraHUUYECKUX COEIMHEHMUI;

* 00bACHAMb 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHHUSI, IPUPOLY XUMHUUECKOU
CBsI3U (MOHHOM, KOBAJICHTHOM, METAJNTHYECKON );

* 8LINOJIHAMb XUMUYECKUI IKCHEPUMEHM TIO PACTIO3HABAHUIO BAXKHEUIIINX OPraHUYECKUX
BEILIECTB;

* IPOBOOUMbL CAMOCTOSTEIbHBINA MOUCK XUMUYECKOW HH(OPMALIUU C UCTIOIH30BAaHUEM
Pa3TUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3aHHH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
WHTEPHET-PECYPCOB);

* HCIOJIb30BATH NPUOOPETEeHHbIE 3HAHUS U YMEHHS B MPAKTHYECKOI 1eATeJIbHOCTH U
MOBCEIHEBHOM sKM3HM C IEJIBIO:

* 00BSICHEHHUS] XUMUYECKHX SIBIICHUH, TPOUCXOISAIINX B IPUPOJIE, OBITY U HA
IIPOU3BOICTBE;® ONPEIEICHUS BOZMOKHOCTH MPOTEKAHNS XUMUYECKUX NTPEBPALICHUN B
Pa3JIMYHBIX YCIOBUIX U OLEHKH MX MOCJIEICTBHI;

* HKOJIOTMYECKH I'PaMOTHOTO NTOBEJEHUS B OKPYKAIOLIEH cpefie;

MPUMEHSTh TOJNYUYEHHBIX 3HAHUM W YMEHUH Uil 0€30MacHOTO WCIOIh30BAHUS BEIISCTB U
MaTepuajioB B OBITY, CEITLCKOM XO3SIIICTBE M Ha MPOU3BOJCTBE, JJSl PELICHUS MPaKTHYECKHX
3a/1a4 B TOBCEHEBHOW >KM3HU, IJIsi MPEIYNPEKICHUS SBICHUN, HAHOCAIIUX BpEI 3A0POBBIO
YeJI0BEKa U OKPYKaIOIIEH cpene.

HN3yyeHue XMMHUM B OCHOBHOHM LIKOJIE HANPABJEHO HA JOCTHKCHUE CICAYIOINMX LeJed U
3agay:

* Ha OCBOCHME 3HAHMM O XMMUYECKOW COCTABIISIIOLIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, O
BAKHEUIINX XUMHYECKUX MOHATHSX, 3aKOHAX U TEOPHUSIX;

* Ha OBJIaJleHHe YMEHUSIMU TIPUMCHSTH MOJIYYCHHBIC 3HAHUSI TSI OOBSICHEHUST Pa3HOOOPA3HBIX
XUMUYECKHX SIBIICHUN U CBOWCTB BEIIECTB, [JISl OLIEHKU POJIM XMMHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJTy4YE€HUH HOBBIX MAaTE€pUAJIOB;

* Ha pa3BUTHe MO3HABATEJIbHBIX MHTEPECOB M HMHTEIEKTYaJIbHBIX CIOCOOHOCTEH B mpoliecce
CaMOCTOSITEILHOTO TPHUOOPETEHUS] XMMHYECKUX 3HAHUH C HCIOJB30BAHUEM Pa3IMYHBIX
HCTOYHUKOB MH(GOPMAIUH, B TOM YHCJIE KOMITbIOTEPHBIX;
°* Ha BOCMIUTAHHE YOKICHHOCTH B TIO3UTUBHON POJIM XUMHH B )KU3HHU COBPEMEHHOTO O0IIIECTBa,
HEOOXOJUMOCTH XUMHUYECKH T'PAMOTHOTO OTHOUICHHS K CBOEMY 3[0POBBIO M OKpY)KaroIlen
cpene;
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* Ha MPUMeHeHMe TOTYYCHHbBIX 3HAaHUM U YMEHUH AJ1 6e301MacHOr0 UCTOIb30BaHuUs BEIIECTB U
MaTepuasoB B OBITY, CETbCKOM XO341CTBE U Ha MPOU3BOJICTBE, AJIS PEIIECHUS IPAKTUYECKUX
3a/1a4 B IOBCEAHEBHON KU3HU, IS IPEAYNPEKACHUS IBJICHUM, HAHOCAIIMX BPE 310POBbIO

YeNIoBeKa U OKpYIKaroliel cpeje.
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Coaepixkanue Kypca no reMam

Tembl, BXOASAIIHE B

OcHoBHoOe coepkaHHe 110 TeMaM

XapaKTepHCTI/IKa OCHOBHBIX BU/I0B A€ATCJIbHOCTH YUYCHHKA

colepKkaHue (Ha ypoBHe yueOHBIX JeiicTBUI)

npeaMera

Teopust xumuueckoro | Opranundeckast XuMusi. XUMHUECKOE CTPOCHHUE. OOBSICHATDH, TOUEMY OPTaHUYECKYIO XUMUIO BBIIEITIIIN B
CTPOCHUA Teopml XUMHYCCKOI'0 CTPOCHHA BCIICCTB. OTI[GJILHBIﬁ pasacit XuMuu. Hepe‘-II/IC.H}ITB OCHOBHBIC IMPCAITOCBUIKA
OpraHN4eCKHUX VYraeponnsiii ckenet. M3omepus. U3omepsl. BO3HUKHOBEHMSI TEOPUU XUMHUUYECKOTO CTPOCHUS.

coeauHenuit. [Ipupona
XUMHUYECKHUX CBA3EH

DHepreTU4YeCKrue YpOBHU U MOAYPOBHU. DJIECKTPOHHBIE
OopOUTAaIH. S- ATEKTPOHBI U P-3JIeKTPOHBI. CITUH
anekTpoHa. CiapeHHBIE AIEKTPOHBI. DIEKTPOHHAS
KOHpUTyparus.

I'paduueckue 31eKTpOHHBIE (OPMYIIBL.

T-CBSI3b, G -CBsI3b. METO/ BAJICHTHBIX CBSA3EH.
QyHKIMOHAIbHAS TPYIIIIA.

JdemoncTpanuu. O6pasisl OPraHMYECKUX BEIIECTB U
MaTepuanaoB. Moziean MOJIEKYJl OpraHUYECKUX
BelecTB. PAaCTBOPHMOCTh OPraHNYECKUX BEIIECTB B
BOJIE U HEBOJIHBIX pacTBopuTelsixX. [InaBienue,
oOyTrirBaHNe U TOPEHNE OPraHUYECKUX BEUIECTB.

PaznuyaTth TpH OCHOBHBIX THIIA YTJIEPOTHOTO CKEJIETa!
pa3BETBIEHHBIN, HEPA3BETBIEHHBIN U IUKINYECKHIA.
OnpenensaTh HATMYNE aTOMOB YTJIEpo/ia, BOAOPOAA U XJIOpa B
OpraHMYECKUX BellecTBax. PaznuuaTe moHATHSA
«BJIEKTPOHHAS000JI0UYKAY» U

«OIIEKTpOHHAs opOuTaby. M300paxaTh 2IEKTPOHHBIC
KOH(UTypauyu aTOMOB JIEMEHTOB 1-T0 U 2-r0 IepUoJIOB €
MOMOIIBIO AJIEKTPOHHBIX U TpadUUYeCKUX AMEKTPOHHBIX POpMYII.
OOBsACHATH MEXaHNU3M 00pa30BaHUSI U OCOOCHHOCTH G - U T -
CBA3EH.

OnpenensaTs NPUHAIICKHOCTh OPIraHUYECKOTO BEIIECTBA K TOMY
WJIM HHOMY KJIaCCy MO CTPYKTYpHOU dopMmyIie.

IIpenenbubie
YTIIEBOIOPOABI —
aJIKaHbI

[IpenenbHbIC YTIIEBOAOPOABI (ATKAHBI).
Boz0yxnéanoe COCTOSTHUE  aroMma
yriepona. [ mbpuanzamus aTOMHBIX OpOUTATICH.
I'omouoru. I'omostornyeckast pa3HOCTb.
['omonornueckuit psg. MexayHapoaHas
HOMEHKJIaTypa OpraHMYeCcKUX BellecTs. M3omepus
YIIEpOAHOro cKeneTa. Peakiuu 3amenieHus
(ranoreHMpoBaHUE), ACTUIPUPOBAHUS U
M30MepH3aIH alKaHoB. LlenHble peakuu.
CB0OOIHBIEC paTUKAIIbIL. I"anorenonpoun3BoaHbIE
aJIKaHOB.

JemMoHcTpanuu. B3pslB cMecu MeTaHa € BO3AYXOM.

OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT AIKAHOB Ha
OCHOBE IPECTABICHUI 0 THOpHUIU3aIK OpOHUTaIel aToMa
yrIIeposa.

W3roraBnuBaTh MOJEIU MOJIEKYII QJIKAHOB, PYKOBOJICTBYSCh
TEOpHeil XUMUYECKOTO CTPOCHHS OPTaHUMYECKHX BEIECTB.
OTnu4ars TOMOJIOTH OT U30MepoB. Ha3biBaTh ajkaHbl 1O
MEKTYHApOIHOW HOMEHKJIIAType.

CocTaBnsaTh ypaBHEHHS XUMHUECKUX PEaKLUH,
XapaKTepPHU3YIOINX XUMHYECKHAE CBOMCTBA METaHA H €T0
TOMOJIOTOB.

Pemars pacuéTHbie
OpPraHNYeCKOTo BEIIECTBA.

3aJa4M Ha BBIBOJ ()OPMYJIbI

JIOKYMEHT MOAMMUCAH 3JTEKTPOHHON NOANMCHIO

FOCYAAPCTBEHHOE BHO)XETHOE OBLLEOBPA30BATEJ/IbHOE
YYPEXXAEHUE CPE[JHASA OBLLLEEOBGPA3OBATEJIbHASA LLKOJIA N2 259
MMEHW M.T. JIOPUC-MEJINKOBA AIMUPAJITECKOIO PAIAIOHA
CAHKT-NMETEPBYPrIA, KouapsH Actruk TenemakoBHa, [iupektop

09.04.24 09:42 (MSK) CepTudukat 4337EC407BDEA9B544B41E1789CD03B3046D31D5

[eiictayet c 25.07.23 no 17.10.24




OTHOILICHHUE aTTKaHOB K KHCIIOTaM, ILEIoYaMm,
pacTBopy

IepMaHraHaTa Kajaus 1 OpoOMHOM BoJie.

JlabopaTopHslii onbIT. M3rotoBneHue Mmoaenei

MOJIEKYJI YTIIEBOJOPOJIOB.

Henpenensubie
YTJIEBOJIOPOIBI
(aKeHbl, aTKaAUEHBI U
AJIKWHBI)

Kparubie cBsa3u. HenpenenbHbie
YIJIEBOAOPO/IBI. AJIKEHBI. sp2-
Iubpuauzanums. OteH (3tuneH). 3oMepust monoKeHus
JIBOHOM cBsA3U. [IpocTpaHCcTBEHHASI M30MEpHUs
(crepeousomepusi). Peakiinu nprcoeIuHeHus
(rumpupoBaHHEe, raJJOTEeHUPOBAHUE, THApPATAINS),
OKHUCJICHUS U TIOJIUMEPHU3aIIUU AITKEHOB.
BricokoMonekymnsipHbie COETUHEHUSI.
KauecTBeHHbIe peakiiy Ha IBOWHYIO CBSI3b.
AnkaaneHsl (IMEeHOBBIE YIIIeBO0OPOAbI). JIMBUHII
(6yramuen-1,3). U3onpen (2- metunOyraauen-1,3).
ConpspxkEHHBIE
JIBOWMHBIE CBSI3U. Peaklny npucoe1nHEHUs
(ramoreHupOBaHU) U TTOJIMMEPU3AIUN ATKATUEHOB.
Auerunex (3TUH). MexXKIiaccoBasi H30MEpHs. Sp-
['ubpunmzanms. Peakuuu npucoeguHeHus,
OKHUCIICHUS U
MOJINMEPHU3aLUH AIKUHOB, aJIKEHOB.
JdemoHcTpanuu. Mozaenu MOJIEKYJI TOMOJIOTOB U
nzomepoB. [lonyuenue anerunena kapOuaHbIM
criocoboMm. BzanmoelicTBre arneTuieHa ¢ pacCTBOpOM
TepMaHTaHaTa Kajaus 1 OpoMHO# Bojou. ['opeHune
aneruieHa. Paznoxxenue kayuyka Mpu HarpeBaHUU U
UCIBITaHNE TPOAYKTOB Pa3JIoKeHHs. 3HAKOMCTBO C

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI 3TUIICHA Ha
OCHOBE MPEJICTABIICHUI 0 THOPUAN3AIUKA aTOMHBIX OpOuTanen
yriaepona.

N300paxkath CTpYKTYypHBIC (DOPMYIIBI AIKEHOB U UX U30MEPOB,
Ha3bIBaTh AJIKEHBI 10 MEXIYHAPOJIHON HOMEHKJIATypE, COCTABIIATH
(OpMyIIBI AJIKEHOB IO UX HA3BAHUSIM.

[epeuncasaTs crocoObl MOMTydeHHs! aTKEHOB U 00JIaCTH UX
IPUMEHEHHUS.

CocTaBnTh ypaBHEHUS XUMHUUECKHUX PEAKIIMH, XapaKTEPU3YIOINX
XUMHUYECKHE CBOMCTBA AJIKEHOB. [lomyyaTs 3THiICH.

JloKka3bIBaTh HEMPEAEIbHBIN XapaKTep STUICHA C IOMOILbIO
Ka4eCTBEHHOMN peakLMy Ha KPaTHbIE CBS3H.

CocTaBiATh ypaBHEHUS XUMUUECKHUX PEAKIIMH, XapaKTEPU3YIOINX
HeMpeAeabHbIN XapaKkTep alkaJIueHOB.

OOBACHATH Sp- THOPUIN3AIUIO U TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl alleTUIIEHA, Ha3bIBaTh TOMOJIOTH alleTHIIEHA I10
MEXIYHAPOJAHOU HOMEHKIIATYPE, COCTABIIATh YPABHEHUS PEAKLIUM,
XapaKTepU3YIOIIUX XMMUUYECKHE CBOMCTBA alleTUIIEHA

ApeHsl
(apomaTuyeckue
YTJIEBOJOPObI)

Apensl (apomMaTHUECKHE YIIIeBO0poabl). bensoa.
benzonbnoe konb110. Tomyos. U3omepus
3aMECTHUTEIEH.

Peakuuu 3amenenus (rajJoreHupoBaHue,

OOBACHATH IEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OCH301a.

N3o6paxkaTh CTpYKTypHYIO (hopMyy OeH305a JByMSs CLIOCOOAMH.
OOBSICHATH, KaK CBOMCTBA O€H30J1a 00YCIIOBIEHBI CTPOSHUEM €TI0
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HUTPOBaHUE), OKUCIEHUS U MOJIEKYJIBI.
npucoeauHeHus apeHoB. Ilectunuapl. ['eneTnueckas CocTaBisTh ypaBHEHHUS pEAKLUi, XapaKTEPU3YIOLIUX XUMUUECKHE
CBSA3b APEHOB C IPYTUMH YTJIEBOJOPOAAMM. CBOIcTBa O€H30J1a U €r0 TOMOJIOTOB.

JdemoHcTpanmu. benzonkak

pactBopuTenb. ['opeHue OeHzora.

OTtHomeHne 6eH301a K OpOMHOM BOJIE U PACTBOPY
NepMaHraHaTa Kajius.

OxucieHue Tosyona.

IIpuponHsie [Tpuponnsiii raz. Hedte. [lonyTHble HETAHBIE Ta3bl. | XapaKTepH30BaTh COCTAB MPUPOIHOTO T'a3a U MOMYTHBIX HE(YTAHBIX
WCTOYHHUKHU U KameHHbIi yrosb. rasos.
nepepadoTka [Teperonka Hedtu. PexTudurannonnas KoJoHHa. XapakTepHu30BaTh CIIOCOOBI epepaboTKu HedTH.
YIJIEBOAOPOIOB bensun. Jlurpoun. Kepocun. Kpekunr OOBSCHATH OTIMYKME OEH3WHA MPSIMON MTEPETOHKH OT KPEKUHT-
HedTenpoaykToB. [Tuponms. OcH3UHA.
JlaGopaTopHblii onbIT. O3HAKOMJIEHHE C 0O0Opa3laMu
IPOJYKTOB
Hedrenepepabortku.
Criuptsl 1 HEHOBI Kucnoponcoaepxaiiiue opraHiyecKue COeJMHEHMSL. N3obpaxkats 0011yto HopMyTy 0THOATOMHBIX HpeAeTbHBIX
OnHOATOMHBIE NPEACIBHBIE CITUPTBHI. CIIUPTOB.
@yHKIMOHAIbHAS TPyIIa COUPTOB. MeTaHon OO0BscHATH 00pa3oBaHUE BOJOPOIHOM CBSI3U U €€ BIUSHHUE HA
(METHIIOBBIN CIUPT). DTaHOJ (3THIIOBBIN CIHUPT). (bu3nYecKue CBOMCTBA CTUPTOB.
IlepBUuHBI, BTOPUYHBIN U TPETUYHBIN aTOMBI CocTaBisTh CTPYKTYpHBIE (POPMYIIBI CIUPTOB U UX U30MEPOB,
yraepoaa. BogoponHas cBs3b. Ha3bIBaTh CIIMPTHI IO MEKIYHAPOJHOW HOMEHKIATYPE.
CrnuproBoe  OpokeHue. @epMEHTHI. OOBACHATH 3aBUCUMOCTH CBOMCTB CITUPTOB OT HAJTMYHS
Bomopoanasie cBsi3u. ATKOTOIU3M. dbyakunonansHo# rpynmsl (-OH).
MHoroaroMHsble ciupThl. DTUIEHIIUKONb. ['munepus. | CocTaBiATh ypaBHEHUS PEAKLUH, XapaKTEPU3YIOLIUX CBOMCTBA
KauecTBeHHas peakivss HA MHOTOATOMHBIE CITUPTHI. CIIUPTOB.
DeHOJIBL. ApomMaTnyecKkue CIUpTHI. XapakTepu30oBaTh PU3UOIOTMUECKOE ICHCTBIE METAaHONIA U
KauecTBeHHast peakiyst Ha (eHOII. sta”oia. [IpoBOOUTE KaYECTBEHHYIO PEAKIIMIO HA MHOTOATOMHBIE
JlaGopaTopHblii onbIT. OKUCIEHUE 3TAHOJA OKCUAOM | CIIUPTHI.
menu(IT). PactBopenue raumepuHa B BOJIE U €T0 OOBSCHATH 3aBUCUMOCTb CBOMCTB (PEHOJIA OT CTPOCHUS €T0
peakuus ¢ rugpoxkcuiom Meau(Il). Xummueckue MOJIEKYJIbI, B3AUMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE HA IIPUMEpPE
cBoiicTBa (heHoa. denomna.
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CocTaBisTh ypaBHEHUS pEaKINii, XapaKTEPU3YIOIINX
XUMHUYECKHE CBOICTBA eHoa.

AJbZIeTHTBI, KETOHBI U
KapOOHOBBIE KHCIIOTHI

Kap6ouumnbsubie COETUHEHMUSI.

KapOonunpHas rpymma. Anpaerunnast

rpynna. Ansaeruasl. KeToHsl.

Peakuuu okuciIeHHUs ¥ IPUCOSTMHEHUS aTbJICTHIOB.

KauecTBeHHBIE peakI[Ui HA aTbAECTUADI.

KapbonoBsie kucnotsl. KapbokcuibHas rpymnmna
(kapOokcorpytra).

OAHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBBIE KUCIIOTHI.

MypaBbuHas KUCIOTA. YKCyCHasi KUCIOTa. AIIETaThl.

JemMoHcTpanun. PacTBopeHue B alieTOHE Pa3IMyHbIX

OpPraHMYECKUX BEIIECTB.

JlabopaTopHble onbIThl. OKHUCIEHNE METaHas

(aranans) okcumom cepedpa(X). OxucieHue
MeTaHas (aTanas)

ruapokcuaoM meau(I)

CoctaBnaTh HopMysibl ©30MEPOB U TOMOJIOTOB AIbAETHIOB U
Ha3bIBaTh MX 10 MEXAYHApOAHONH HOMEHKIIATypeE.

OOBACHATH 3aBUCUMOCTb CBOMCTB aJIbIETHJIOB OT CTPOCHUS UX
(GYHKINOHATIBHOM TPYIIIIHL.

[TpoBOANTH KaueCTBEHHBIC PEAKIIUU HA aIbACTUBI.

CocTaBisITh ypaBHEHHUS peakluii, IOATBEPKAAIOIINX CBOMCTBA
aJbJIETUIOB.

CoctaBnsaTh GHopMyIbl HK30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX 10 MEXIYHAPOJIHON HOMEHKIIATYpeE.
OOBACHATH 3aBHCUMOCTh CBOMCTB KapOOHOBBIX KUCIIOT OT HAJTHUHUS
dbyakuunonansHOM rpymmsl (-COOH).

CocTaBisATh ypaBHEHHUS PEAKIUH, XapaKTEPU3YIOLIUX CBOMCTBA
KapOOHOBBIX KHUCIIOT.

[Tosnydath yKCyCHYIO KMCIIOTY M JOKa3bIBaTh, YTO 3TO BELIECTBO
OTHOCHTCS K KJIACCy KUCIIOT.

OTnnMuaTh MypaBbUHYIO KUCIIOTY OT YKCYCHOM C IIOMOIIIBIO
XUMHYECKUX PEaAKIUM.

PacriozHaBaTh opraHMuecKye BEUIECTBA C TOMOUIbIO0 KAUYECTBEHHBIX
peaKInii.

CrnoxHble 3QupsbI.
Kupsr.

CnoxHble 3(UPHL Peakuus
srepudukaruu. [l{enounoit rugpoaus cioXHOTO
s¢upa (OMBUICHHE).
Kupbl. CHHTETHYECKHE MOIOIITUE CPEACTBA.
JemoncTtpanun. OOpa3isl MOIOIIMX U YUACTSIIIIX
cpenctB. MHCTpyKIIMM 11O UX COCTAaBY U IPUMEHEHUIO.
JlabopaTopHble onbIThl. PacTBOPUMOCTH KHUPOB,
JI0Ka3aTelIbCTBO ux
HETPEAEIbHOTO XapaKTepa, OMbUICHUE )KHPOB.
CpaBHEHME CBOMCTB MbLJIa U CUHTETUYECKHAX MOIOIINX
CPEICTB

CoCTaBJIsTh YpaBHEHHS PEAKIIMI dTepU(HUKALINN.

OOBSCHATH, B KAKOM CITy4ae TUIPOJIN3 CIIOKHOTO 3upa
HEOOpaTHM.

OOBACHATH OMOJIOTHYECKYIO POJTb KUPOB.

Cobmronats npaBuiia 6€30MacHOTO 0OpaIeHHs CO CPEeNICTBAMHU
OBITOBOW XUMHUH.

VYrieBoanl

Yraesoasl. MoHocaxapusl. ['roko3a.

OOBSCHATH OMOJIOTHYECKYIO POJIH TJIFOKO3HI.

JIOKYMEHT MOAMMUCAH 3JTEKTPOHHON NOANMCHIO
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®dpykTo3a.

Omnurocaxapunsl. ucaxapuael. Caxaposa.

[Tonucaxapupl. Kpaxwman. I'mukoren.

Peakuus MOJINKOHICHCALUH.

KauecTBenHas peakuus Ha Kpaxmai.

[enmrono3a. ANETHUIIEIUTIONO3A.

Kiaccudukanms BOJIOKOH.

JlaGopaTopHble onbIThl. CBOKCTBA ITIOKO3BIKAK
aNbAETUIOCIUPTA.

B3anmoneiicteue €axapo3bl ¢ THAPOKCUIOM

Kanbuus. [Ipurorosienne KpaxMajabHOTO KIIeCTEpa 1

€ro B3aUMOJEHUCTBUE C MOAOM. [ 'maponu3 kpaxmaia.

O3HakoMJIeHHEe ¢ 00pa3LaMu IPUPOIHBIX U

HCKYCCTBEHHBIX BOJIOKOH.

[TpakTHyecku n1OoKa3bIBaTh HAIMYKE (PYHKIMOHAIBHBIX FPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBSCHATH, KaK CBOMCTBA Caxapo3bl CBSI3aHbI C HATMYHUEM
(GYHKIIMOHATBHBIX TPYII B €€ MOJIEKYJIe, U Ha3bIBaTh 00JIacTH
PUMEHEHHUS CaXxapo3bl.
CocraBnsTh ypaBHEHHUS
CBOICTBa Caxapo3bl.
CocTaBiaTh ypaBHEHHUS PEAKIMil THIPOIM3a Kpaxmala u
MOJIMKOHACHCALIUA MOHOCaXapHUI0B.

[IpoBOAUTH KAYECTBEHHYIO PEAKLIMIO HA KpaxMaJl.

peakuui, XapaKTePU3YIOLINUX

A3oTcoaepkaiime
OpraHUYEeCcKUe
COEIUHEHHNS

A3oTconepkaiiie  OpraHH4ecKHe

CcOoeIMHEHMS. AMHUHBI. AMUHOTpYyIa. AHWINH.
AMUHOKHUCIOTHL. bUnossipasiii HoH. [ TUIIKH.
[Mentuanas (amuanas) rpynma. [lentuanas (amMmuaHas)
cBs3b. [lenTunpl. [Tonmunentunael. benku. Ctpykrypa
OEIKOBOMMONEKYIIBI (IEPBUYHAS, BTOPUIHAS,
TpeTH4Hasi, 4YeTBepTHUHas). JleHaTypauus u ruiponauns
6enkoB. L[BeTHBIC peakiy Ha OEIKH.
A3zoTconepkaliye reTepoluKInuYecKue COeTMHEHUS.

[upuaus. [Tuppomn.
[Tupumugun. Ilypun. A30THUCTBIE
OCHOBaHHMS.

Hyknennosbie kucnotsl. HykieoTumapl.
KommiieMeHnTapHbie  a30THCTBIE

OCHOBAHHMSI.

dapMaKoIOrH4ecKas XuMus.

JlaGopaTopHblii onbIT. [[BeTHBIC peakiny Ha OEIKH

CocTaBnsiTh ypaBHEHUS PEAKIUM, XapaKTEPU3YIOIINX CBOMCTBA
aMHUHOB.

OOBSICHITH 3aBUCUMOCTh CBOMCTB aMUHOKHUCIIOT OT CTPOEHUS UX
(YHKIMOHATIBHBIX TPYIII.

HasniBatn AMHUHOKUCIIOTEI o MEXKTYHapOAHOMI
HOMEHKJIATypE€ U COCTAaBIISITh YPABHEHUSI peaKLni,
XapaKTEPU3YIOIINX UX CBOMCTBA.
OOBACHATH OMOJIOTMYECKYIO POJIb
MPEBPAILICHUI B OPTaHU3ME.
[IpoBOIUTH LIBETHBIE PEAKLIUU HA OEIIKH.

OOBSICHIATH OMOJIOTUYECKYIO POJIb HYKJIEMHOBBIX KHCIIOT.
ITonbp30BaTbCst UHCTPYKLMEN K JIEKAPCTBEHHBIM IIpEIIapaTaM.

OEJIKOB U UX

XuMus OJIMMEPOB

[Tonmumepsl. CTeneHb NOIMMEPU3ALINH.
Mounomep.  CTpyKTypHOE 3BEHO.

OOBACHATH, KaK 3aBUCAT CBOMCTBA MOJUMEPOB OT UX CTPOCHHUS.
3anuchbiBaTh YPABHEHUS PEAKIMK MOJTMMEpU3allii. 3aliChIBaTh
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Tepmomnactuynble  nonuMepsl. CTepeoperyasipHble | ypaBHEHUS PEaKIMi MOJTUKOHIEHCAIIUH.

HOJIUMEPBI. [Tepeuncnsats npUpoAHbIE UCTOYHUKHU KaydyKa.
[Honmustrnen. IlonmunponunieH. [IpakTHuecku pacrno3HaBaTh OPraHUYECKHUE BEIIECTBA, UCIIOIb3Ys
[TonmurerpadropaTHiicH. KauECTBEHHbIE PEAKIINU

TepMOpeakTUBHBIE  OJIUMEDPBI.
denonodopmManbIeTuIHbIE CMOJIBI.

[Tnactmaccel. @eHonnacTel. AMUHOIIIACTHI.
[Tenorutactsl. [Ipupoanslii kayuyk. Pesuna. D060HHUT.
Cunrernueckue kaydyku. CHHTETUYECKUE BOJIOKHA.

Kanpom.

JlaBcaH.

Jemouncrpanun. OGpasiis! IracTMace,
CHUHTETHYECKHX Kay4qyKOB u

CHUHTCTHUYCCKHUX BOJIOKOH.

[ToBTOpEHME

[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOWM MNOANMUCHIO
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KanennapHo-temaTnyeckoe njanuposanme mo xumun 10 kiaace

Ne | Koa- | Tema ypoka (B Tun IInanupyemsle pe3yabTaThbl (IMYHOCTHBIC, MeTANIPeIMETHBIE,
BO coorBercTBMu ¢ YMK) | ypoka | mpeaMeTHbIe) Jdarbi
4acoB NPOXOKACHHUSA
TeMbl
ITo ITo
many | pakry

Ia1asa I. TEOPUSI XUMHUYECKOI'O CTPOEHUS OPTAHUYECKHUX COEJJUHEHUNA. TPUPOJA XUMHUYECKHX CBSA3EN

1 1 [Ipeamet opranmueckoit | YUHM | Ilpedomemmsbie. 3HaTh 0COOCHHOCTH OpPTraHUYECKUX BelIeCTB. POPMYIHpOBATH
xuMuu. opMUpOBaHUE OCHOBHBI€ MTOJIOKEHUS TEOPUH XUMUUYECKOTO CTPOCHUSI OPTraHUYECKUX
OpraHWYECKUN XUMHUH BELIECTB U OOBACHATD UX.

KaK HaYKH. Memanpedmemnsie. YMeTh TOHUMATh IPOOJIEMY, CTABUTH BOIPOCHI,
Teopust XUMHUUECKOTO YUHM | BeIABUTaTh TMHOTE3BI, COCTABIATh KOHCIIEKT JICKIIHUH.
CTPOEHHUS OPraHUYECKUX Jluunocmuvie. DOpMUPOBaTH HAYYHOE MUPOBO33PEHUE U YBAXKEHHUE K
BEILIECTB. OTEUYECTBEHHOU HAYKE.
OcHOBHBIE BUIbI JEATEIBHOCTH yYaINXCsl. 3HAKOMUTBCS CO CTPYKTYpOit
yueOHuKa. COCTaBJIATh KOHCIEKT JIEKI[HH.

2 |1 Cocrosinue snektpoHoB | YUHM | [Ipedmemmuvie. 3HaTh (hOPMBI ANIEKTPOHHBIX OpOUTAIEH, BUIbI XUMUYECKON
B aTOMe€. DJIEKTPOHHAs CBSI3U M CIIOCOOBI 00pa30BaHUsI KOBAJICHTHOM CBSI3U. Y METh COCTABIISITh
NPUPOJA XUMUYECKUX ANEKTPOHHBIC U TpaPUIECKHE IIEKTPOHHBIE ()OPMYIIBI ATOMOB JIEMEHTOB |-
CBA3€H B OPraHUYECKHUX ro U 2-ro nepuoaoB, (GopMyJIUpPOBATH OMPEICIICHUS MOHITHH «S-CBS3b» U «JI-
COEIUHEHUSX. CBS3bY.

Memanpeomemnule. BnaneTs HaBbIKaMH 1MO3HABATEIbHON JAESITENLHOCTH,
YMETb SICHO, JIOTUYHO U TOYHO BBIPA’KaTh CBOU MBICIIH.

Jluunocmuvie. opMUPOBATH MUPOBO33PEHUE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, HA OCHOBE MPEACTABIECHUMN O
CTPOEHHUH aTOMOB.

3 11 Knaccudukanus YUHM | [Ipeomemnule. 3HaTh MPUHIMIIBI KJIACCU(UKALIN OPraHUUECKUX
OPraHUYECKHUX COCIMHEHMH, ornpeesienne (PyHKIIMOHAIBHON TPYIIIBL. Y METh 1O
COEIMHEHUI. CTPYKTYpPHBIM (DOpMysIaM OpraHUYECKUX BEIIECTB OMPEACTATh

MIPUHAIICKHOCTh BEIIECTBA K KOHKPETHOMY KJIACCY OPraHUYeCKUX
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COCTUHEHU.

Memanpeomemnole. BiageTs HaBbIKAMU O3HABATEILHOM JIESITEILHOCTH.
Jluunocmuvie. DopMHUPOBATH MUPOBO33PEHUE, COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH, HA OCHOBE MPEICTABIECHUN O
CTPOCHUH U MHOTOOOPA3UN OPraHUICCKUX BEIIECTB.

[IpakTuueckas pabora
Nel «KauectBeHHOE
oTIpeieNIeHue yrieposa,
BOJIOPO/Ia M XJIOpa B
OpPraHHYECKHUX
BEILIECTBAX .

VII

IIpeomemnuie. YMETh ONIpeNIeNATh HATMYKE YIIIEpoaa, BOJOPOIA U XJIopa B
OpraHWYECKUX BEIECTBAxX, COOII0/Ias ITpaBuia 6e30macHoOi paboTHl B
XUMHYECKOM KaOMHeTe, OOBSICHATH PEe3yIbTAaThl MPOBEAEHHBIX OMBITOB
JIeNIaTh BBIBO/IBL.

Memanpeomemnvie. YMETb CAMOCTOSATENBHO OCYIIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh YUEOHYIO 1€ATEIbHOCTb.

Jluunocmusie. DOpMUPOBATH YMEHUS TPOIYKTUBHO OOIIATHCS U
B3aUMOJICHICTBOBATH B MPOIIECCE COBMECTHOM paboThl. Pa3BuBaTh ymMeHUs
VIPaBISATH CBOCH MMO3HABATENHHON ACSITEIFHOCTHIO, OIICHHBATH CUTYAIHIO U
OIepaTHUBHO MPUHUMATD PEIICHUE.

I'masa II. IPEJAEJIBHBIE YIVIEBOJAOPO/bI. AJIKAHBI

4

1

DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOCHHE aJKaHOB.

YUHM

IIpeomemnuwle. 3HaTh 00IIYIO0 (POPMYITY ATKAHOB, XapaKTeP
XMUMHAYECKOH CBSI3U B MOJIEKYJIaX AJIKAaHOB. Y METh OOBSACHATH
TeTpa’IpUUECKOe CTPOEHUE MOJIEKYJIbI METaHa, 3Ur3aroo0pazHoe
CTPOEHHME MOJIEKYJ IPEAEIIBHBIX YIIIEBOJOPOI0OB. Y METh COCTABIIATH
(bopMyIbl U30MEPOB, OTJINYATh TOMOJIOTH OT H30MEPOB, Ha3bIBATh
BELIECTBA 10 MEKTYHAPOIHON HOMEHKJIIATYpE, COCTABIIATH
CTPYKTYpHBIE ()OPMYJIbI BEIIECTB 110 UX Ha3BaHHSIM.
Memanpeomemnvie. YMETb CAMOCTOSATENBHO OCYIIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH YPOUHYIO ACSATECIBHOCTD.
Jluunocmuvie. Pa3BUBaTh HaBBIKUA COTPYJIHUYECTBA CO CBEPCTHUKAMU
U B3pOCJIBIMU B 00pa30BaTEIbHON JESTENbHOCTH.

I'omounorus, nzomepus u
HOMEHKJIaTypa aJIKaHOB.

YUHM

MertaH — npocTenImii

MpEaACTaBUTCIIb AJIKAHOB.

[Tonyuenue u

YUHM

IIpeomemnvle. YMETh OOBSCHATH 3aBUCUMOCTD (DH3NYECKUX CBONCTB
AJIKAHOB OT OTHOCHUTEIILHOM MOHeKyHHpHOﬁ MacChbl U 3aBUCUMOCTDH
XUMHAYECKHX CBOWCTB aJIKAHOB OT CTPOCHUS MX MOJICKYJI, COCTABIISATh
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IMPUMCHCHUC aJIKAHOB

YpaBHEHHUSI PEaKIIHii, XapaKTePU3YIOIIHNX XUMUIECKAE CBOHCTBA
aJIKaHOB (TOpPEHHE, TEPMUUYECKOE PA3TI0KEHUE, XJTOPHUPOBAHUE,
M30Mepu3aIus).

Memanpedmemnsbie. YMETh TOHUMATh IPOOJIEMBI, CTABUTh BOIPOCHI,
BBIJIBUTATh THITOTE3bI, OPTaHU30BHIBATh y4eOHOE COTPYAHHUYECTBO H
COBMCCTHYIO ACATCIILHOCTL C YYUTCJIICM U CBCPCTHUKAMU,
(bopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHE.
Jluunocmuvie. DopMupoOBaTh HAYYHOE MUPOBO33PEHHIE HA OCHOBE
MIPEJICTABIICHUI O 3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHUSI.

6 1 ITonsarue o
[MUKJIOAJIKaHaxX

YUHM | [Ipeomemnvie. 3HaTh 00NACTH MPAKTHYECKOTO IPUMEHEHHUS AJIKAHOB.
VYMeTh ycTaHaBIMBaTh 3aBUCUMOCTb MEX/y CBOMCTBAMH aJKaHOB U
UX IPUMEHEHUEM.

Memanpeomemmuvie. Pa3BUBaTh HABBIKM CAMOCTOSITEIHHOM pabOTHI C
y4eOHBIMH ITOCOOUSIMHU, KHUTAaMH, HH(POPMALIMOHHBIMH PECYPCaMH.
Jluunocmuvie. Pa3BuBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb,
CIOCOOHOCTh HaXOJUTh OOIINE IIeNTH U COTPYAHUYATD IS UX
JOCTHXKEHUS; POPMHUPOBATH SKOJIOTMUYECKYIO KYJIBTYpY.

Pemenue 3anau Ha
BBIBOJT MOJIEKYJIIPHOU
bopmyIbl
YTJIEBOJOPOIOB.

YUHM | [Ipeomemnvle. YMETh HAXOIUTHh MOJEKYISPHYIO (DOPMYITY BEIIeCTBa
Ha OCHOBE 3HAHUS €ro MIOTHOCTH, OTHOCUTEIBHON TNIOTHOCTH U
MacCOBBIX JI0JIEHl XMMMUYECKUX 3JIEMEHTOB B 3TOM BELIECTBE.
Memanpedmemnule. YMETb OpUEHTUPOBATHCS B PA3ITUYHBIX
MCTOYHMKAX UH(OPMAIMH U HCIIOIB30BaTh UX JUIS JOCTHXKCHHUS
HEeJIEN.

Jluunocmuvie. POpMUPOBATH HABBIKU COTPYIHUYECTBA CO
CBEPCTHHUKAMHM U B3POCIBIMU B 00pa30BaTeIbHON AESITEIbHOCTH.

I'masa III. HEITPEJAEJIBHBIE YI'JIEBOAOPO/IbI. AJIKEHBI. AVIKUHBI. AJIKAJITUEHBI

7 |1 HenpenenbHble
YIII€BOIOPOBI.
AJIKEHBI: CTPOCHHUE
MOJIEKYJI, TOMOJIOTHS U
U30MEPHUS.

YUHM | [Ipeomemnule. 3HaTh 00IIYIO (HOPMYITY YIIIE€BOJOPOIOB ITHIECHOBOTO
psina. YMeTh H300pakaTh CTPYKTYPHbIC (DOPMYJIbI AIKEHOB U UX
M30MEpOB, Ha3bIBATh AIKEHBI 110 MEXKYHAPOIHON HOMEHKIIATYPE U
COCTaBJIATh (POPMYJIBI ATKEHOB 110 X HA3BAHHSIM.
Memanpedmemnvie. YMETb CAMOCTOSATEILHO OCYIIECTBIISTh,
KOHTPOJINPOBATH  KOPPEKTUPOBATH YPOUHYIO IEATECIBHOCTb.
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Jluunocmuvie. DOpMUPOBATH HABBIKK COTPYIHHUYCCTBA C YIUTEIIEM B
00pa30BaTeNbHON IESATEILHOCTH.

[Tonyuenue, cBOMCTBA U
MPUMEHEHHUE aTKEHOB.

YUHM

IIpeomemnvwle. 3HaTh CIIOCOOBI TTOJIYICHHS ATKEHOB M 00JIACTH MX
MPUMEHECHHS. Y METh COCTABIISITh YPABHCHUS XUMHUYECKHUX PEAKIIHA,
XapaKTEepU3YIOIINX XUMUYECKHE CBOWCTBA aIKEHOB.
Memanpeomemnuie. YMETb CTaBUTh BOTIPOCHI, apTYMEHTHPOBATh
COOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUYCHHUS,
paboTaTh ¢ pa3sHBIMHU BHJIAMH WH(OPMAIIHH.

Jluunocmuwvie. DopMHUPOBATH IIETOCTHOE MUPOBO33PEHHE,
COOTBETCTBYIOII[EE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, Ha
OCHOBE M3yY€HUs B3aMOCBSA3H CTPOCHUS MOJIEKYJI aJIKEHOB U MX
CBOMCTB.

[TpakTueckas padotaNe
2 «llomyuenue 3Tunena
U U3y4EHUE Uro
CBOMCTB.

VII

IIpeomemnvle. YMeTh OTy4YaTh 3TUJICH, OKA3bIBATh NIEPBYIO TOMOIIb
P 0KOTaX U TPaBMaXx, CBSI3aHHBIX C PEaKTUBAMU U JIA0OPATOPHBIM
000pyI0OBaHUEM.

Memanpeomemnvie. YMETh CaMOCTOSTENBHO IUIAHUPOBATH MTYTH
JTOCTHOKECHHS 1IeJIeH, 0CO3HAHHO BhIOMpaTh Hanbosee Y PeKTHBHBIC
CIOCOOBI PELICHHUs TOCTaBIEHHBIX 3a/1a4.

Jluunocmuwie. Pa3BUBaTh yMEHUSI YIIPABIISITH CBOEH MO3HABATEILHOM
NS TeTbHOCTHIO, OLIEHUBATh CUTYAIUIO M ONIEPAaTUBHO IPUHUMATh
pelieHre, HaXOAUTh aJeKBaTHbIE CIIOCOOBI B3AUMOACHCTBHS C
OJTHOKJIACCHUKAMH BO BpeMs IPOBEICHUS PAKTUUECKOM padOTHI.

AJKaIueHsl.

YUHM

IIpeomemnule. 3HaTh 00IIYI0 POPMYITY aTKATUECHOB. Y METh
COCTaBIISATh CTPYKTYpPHBIE (POPMYIIBI aJIKAAMEHOB U YPaBHEHUS
XUMHUYECKHUX PEaKIIHii, XapaKTepU3yIOIIUX HEeMpeIeNIbHbII XapakTep
aJIKaTUCHOB.

MeranpeameTrHbie. PopMUpOBaTh YMEHUE HA MPAKTUKE
MOJIb30BAaThCsl OCHOBHBIMH JIOTHUECKUMH MTPHUEMaMH, METOaMU
OO0BSICHEHUS], CPAaBHEHU S, IPOTHO3UPOBAHUS.

Jluunocmuvie. Pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD.

10

AneTHIIEH U €T0
TOMOJIOTH.

YUHM

IIpeomemnule. 3HaTh 0OIIYI0 POPMYITY ATKUHOB. Y METh OOBSICHATH
Sp-TUOPUIN3AIUIO U TIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJIBI
aIleTUIICHA, COCTABJISITh CTPYKTYPHBIE (DOPMYITBI TOMOJIOTOB
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alleTUJIEHA M Ha3bIBaTh AJIKHHBI 10 MEXTYHAPOJHONH HOMEHKIIATYpE.
Memanpeomemnuie. Y METb CAMOCTOSATENIBHO OCYILIECTBIIATS,
KOHTPOJIMPOBATh U KOPPEKTUPOBATh YPOUHYIO JESATEIBHOCTb.
Jluunocmuvie. POpMUPOBATH HABBIKU COTPYIHUYECTBA CO
CBEpCTHMKAMHU U YUHUTENIEM B 00pa30BaTeIbHOM I€ATEIbHOCTH.

Pewenne pacueTHbIX
3ajau.

VIIII3

IIpeomemnuie. YMETh IPUMEHSTDH MOTyYCHHbIE 3HAHUS TS pEIICHUS
y4eOHBIX 3a]1a4.

Memanpedmemnvie. YMETh COOTHOCUTH CBOU JICUCTBUS C
IJIJAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOEH
NEeSTEIbHOCTH B IIPOLIECCe JOCTUKEHHUSI pe3yiIbTaTa, ONPEICsITh
CIOCOOBI IEUCTBHUI B paMKax MPEJIOKCHHBIX YCIOBUH U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUHU C
W3MEHSIOIIEHCS CUTYallUEeH.

Jluunocmuvie. DOpMHUPOBATH OTBETCTBEHHOE OTHOLIEHUE K YUCHHIO.

I'nmaBa IV. APEHbBI

11

1

Bbens3osn u ero roMoJiory.

YUHM

IIpeomemmuule. 3HATh HEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl O€H30I1a, BU/IbI THOPHIN3AIINH SJIEKTPOHHBIX OpOUTaei,
romMoJioru OEH30I1a, BUIBI H30MEPHH U HOMEHKIIATYPy apeHOB.
Memanpeomemnuie. YMETh aHATU3UPOBATh UH(OPMAIIMIO U JA€TaTh
BBIBOJIbI, CAMOCTOSITEIIBHO pab0TaTh ¢ yUeOHUKOM H
peoOpa3oBHIBaTh TEKCTOBYIO HH(POPMAIUIO B CXEMBI M TAOJIHIIBI.
Jluunocmuvie. POpMHUPOBATH OTBETCTBEHHOE OTHOIICHHUE K YUECHHIO,
pa3BUBATh CIIOCOOHOCTH K CaMOOOPa30BaHUIO.

CBolicTBa OeH301a U €ro
TOMOJIOTOB.

YUHM

IIpeomemnvle. YMETh OOBSACHATH CBOMCTBA OCH30JIa HA OCHOBE
CTPOCHHS €T0 MOJICKYJIbI, COCTABIISTh YPAaBHEHUS PeaKIIHid
3amenieHus (OpoMUpOBaHNE, HUTPOBAHUE) U PEAKITUI
MPUCOSANHEHUS (B3aMMOACHCTBHE C BOJIOPOIAOM U XIIOPOM),
COCTaBJISITh YPAaBHEHUS PEAKIIMA, TTOITBEPIKIAIONTUX CBOHCTBA
TOMOJIOTOB OEH30J1a.

Memanpeomemnvle. YMETh TOHUMATh MTPOOJIEMBI, CTABUTH BOIIPOCHI,
BBIIBUTATh THIIOTE3bI, CAMOCTOSTENILHO pad0TaTh C YI€OHBIMU
MOCOOMSIMU, KHUTaMHU, HHPOPMAIIMOHHBIMH pecypcamu. Pa3BuBarh
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KOMITETEHTHOCTH B 00JIACTH MCTIOJb30BaHUsI HH(POPMAITMOHHBIX
TEXHOJIOTHHA.

JInunoctHbie. Pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb,

(dhopMUPOBAThH MMO3HABATENBHYIO U HTHPOPMAITMOHHYIO KYJIBTYPY.

Penrenne 3agad Ha VIIII3 IIpeomemnvle. YMETh peliaTh 3a/1a4d Ha OMPEICICHUE MACCOBOM MITH
OIIpEIETICHUE MAaCCOBOM 00BEMHOM JI0IM BBIX0/1a MMPOYKTA PEAKLIUU OT TEOPETHUECKU

Wiy 00bEMHOM 0IH BO3MOXKHOTO.

BBIXOJIa ITPOJIYKTa Memanpeomemnule. YMeTb paboTaTh MO MPEATIOKESCHHOMY

peakuuu ot QJITOPUTMY.

TEOPETUYECKU JInynoctHble. POPMUPOBATH MOTUBALUIO K LIEJICHANPABICHHON
BO3MOKHOTO. ITO3HABATENIBHOMN NEATEIbHOCTH.

12 |1 I'enetnyeckue cBA3u VIIII3 IIpeomemnuie. YMETh IPUBOAUTH IIPUMEPHI U COCTABIIATH YPaBHEHUS
MEXy ApOMaTHYECKUMU XUMHMYECKHUX PEAKLMH, PACKPBIBAIONINX FCHETHYECKUE CBA3H MEXKAY
YIIIEBOAOPOAAMH U YIJIEBOJOPOJAAMU PA3HBIX KJIACCOB.

JPYTHMH KJIaCCaMU Memanpeomemnsvie. YMETh ICHO, IOTUYHO U TOYHO M3J1araTh CBOIO
YTJIEBOJOPOIOB. TOUYKY 3pEHUS, UCIIOJIb30BaTh aJJIEKBATHBIE SA3BIKOBBIE CPECTBA,

apryMeHTHPOBAaTh COOCTBEHHYIO MO3UIINIO, (OPMYIUPOBATH BHIBOIBI
Y 3aKJIIOYECHUSL.

Jluunocmuvie. DopMHUPOBATH LIETOCTHOE MUPOBO33PEHNE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, Ha
OCHOBE MPEJICTABICHUN O TCHETUYECKOM CBA3M OPTaHMYECKHUX
COG,Z[HH@HHﬁ. Pa3BuBath KOMMYHUKATHUBHYIO KOMIICTCHTHOCTD,
TOTOBHOCTb K YBRKCHHIO HHOW TOYKU 3pEHUS MPU 00CYKICHUN
PE3yNBTATOB BBITOJHEHHOW PaOOTHI.

I'masa V. IPUPOJHBIE HCTOYHHUKH YIVIEBOJOPOAOB U UX ITIEPEPABOTKA

13 |1 IIpuponHsie YUHM | [Ipeomemnvle. YMETh XapaKTepU30BaTh COCTAB MPUPOIHBIX
UCTOYHUKHU HCTOYHUKOB YIJIEBOJIOPOJIOB, COCTABIIATh YPaBHEHUS PEaKLUi
YIJIEBOAOPOAOB NpEeBpaIleHUH yIIeBOAOPOAOB. 3HATh 00IaCTH MPUMEHEHUS

IPUPOJHOrO rasa, He)TH, MOMYTHBIX HEPTIHBIX [A30B U KAMEHHOTO
YIIIAL.

Memanpeomemuvie. YMETh paboTaTh C pa3IMYHBIMH UCTOUYHUKAMH
nH(OpMALIUY, TIPEICTABIATH TEKCTOBYIO HH(POPMAITUIO B BUIE CXEM H
Ta0Iu1, GOPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS.
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Jluunocmuvie. Pa3BuBaTh KOMMYHHKAaTUBHYIO KOMIIETCHTHOCTb,
TOTOBHOCTb K YBKCHHIO MHOM TOYKHU 3pEHUS IIPU 00CYKICHUH
PE3yIbTATOB BHIIOJIHEHHON PaOOTHI.

14

[lepepaboTtka HEPTH.

YUHM

IIpeomemHnule. 3HaTh COCTaB U CBOWCTBA HE(TEMPOILYKTOB, CYIIIHOCTD
MIePETOHKHU HEDTH.

Memanpeomemnuie. Bnaners HaBbIKaMH 1T03HABATEIbHON U yueOHO-
UCCIIEIOBATEILCKON eI TETbHOCTH, YMETh MPUMEHSATh Pa3INUHbIC
METOAbI ITO3HAHUA.

Jluunocmuvie. DOpMUPOBATH FIKOJIIOTUIECKOE MBIIIUICHUE, Pa3BUBATh
KOMMYHHKATUBHYIO KOMIICTCHTHOCTL B O6H_[€HI/II/I " COTPYAHHUYICCTBC
CO CBEPCTHHKAMH U YUHUTEIIEM.

Kpekunr nedru.

YUHM

IIpeomemHnule. 3HaTH CYIIHOCTh TEPMUUECKOTO U KaTAIUTHIECKOTO
KpeKuHTa, puOpMHUHTA.

Memanpeomemnule. YMETb KpUTUUECKH OLIEHUBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO, TIOTYYAEMYIO U3 PA3INYHbIX
HCTOYHUKOB.

Jluunocmuvie. DopMUPOBATH FIKOJIOTUIECKOE MBIIIUIEHUE, PAa3BUBATh
KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb B OOIIIEHUU U COTPYIHUYECTBE
CO CBEpCTHUKAMHU U YUHUTEJIEM.

15

KontponbHas pabora
Nel YrneBogopoms

VK3

IIpeomemnuie. YMETh IPUMEHSTDH MOTyYCHHbIE 3HAHUS TSI pEIICHUS
y4eOHBIX 3aJ1a4.

Memanpedmemnvie. YMETh COOTHOCUTH CBOU JICUCTBUS C
IJIJAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOEH
NEeSATEILHOCTH B IIPOLIECCe JOCTUKEHHUSI pe3yIbTaTa, ONPEIesITh
CIOCOOBI IEUCTBHUI B paMKax MPEJIOKCHHBIX YCIOBUH U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUHU C
W3MEHSIOIIENCS CUTYallUeH.

Jluunocmuvie. DOpMHUPOBATH OTBETCTBEHHOE OTHOLIEHUE K YUCHHUIO.

I'masa VI. CIIHUPTBI 1 ®EHOJIbI

16

1

CrtpoeHue npeaenbHbIX

OIHOATOMHBIX CIIMPTOB.

N3omepus u
HOMEHKJIaTypa.

YUHM

IIpeomemHuuie. 3HaTh COCTAB M CTPOCHUE MPEACTBHBIX OJHOATOMHBIX
CIIUPTOB, UX ONpeeiIeHue, PYHKIIMOHATBHYIO IPYIITy CIIUPTOB,
o01mryto (hopmMyny 0IHOATOMHBIX CIUPTOB. ¥ METh COCTABIISTh
CTPYKTYpHBIC ()OPMYJIbI CIIMPTOB M UX H30MEPOB, Ha3bIBATH CIIUPTHI
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0 MEXAYHApOJAHON HOMEHKIIATYpe.

Memanpeomemubie. YMETh Ha MPAKTUKE MOJIH30BATHCA OCHOBHBIMU
JIOTUYECKUMH MpUEMaMu, METOIaMU HAOII0IeHNUs, OOBSICHEHMUS,
MIPOTHO3UPOBAHUS.

Jluunocmusie. DopMHUPOBATH HAYYHOE MUPOBO33PEHUE HA OCHOBE
MPEACTABICHUI O 3aBUCHUMOCTHU CBOMCTB KHCIIOPOICOACPHKAIINX
OpPraHMYECKUX COCAMHEHUN OT MOJIOKEHHSI B MOJIEKYJIe aToMa
KHCJIOPO/JIa.

[Tonyuenue u cBoMCcTBA
IpeENbHbBIX
OTHOAaTOMHBIX CIIUPTOB.
[IpuMeHeHue ciupTOoB.
DU3NOIIOTHYECKOE
JEHCTBUE CIIUPTOB.

YUHM

IIpeomemnvle. 3HaTh BIUSHHUE BOJIOPOIHON CBSI3HM HAa (PU3HUECKHE
CBOWCTBA CITUPTOB. YMETh OOBSCHATH 3aBUCUMOCThH CBOICTB CITUPTOB
OT CTPOEHUS (PYHKLMOHAIBHOM IPYIIIbI, COCTABIATh YPaBHEHUS
peaxkuuii, NOATBEPKAAIOIINX CBOMCTBA CIIUPTOB, XapaKTEPU30BaTh
METO/IbI ITOJIY4E€HHSI CIIUPTOB, COCTABIIATh YPAaBHEHUS PEAKIIUM,
JEKAIUX B OCHOBE TPOMBIIIJIEHHOTO MTOJIyY€HUSI METaHOJIa U
JTaHoJA.

Memanpeomemnuie. Bnaners HaBbIKaMH 1103HABATEIBHON U yueOHO-
UCCIIEIOBATEIBCKON AEATEIbHOCTH, YMETh OPUEHTUPOBATHCS B
Pa3IUYHBIX UCTOYHUKAX UH(OPMAIMH, KPUTUIECKU OLIEHUBATH U
WHTEPIPETUPOBATh HHPOPMAIIUIO, HCTIONB30BaTh cpeactBa UKT.
Jluunocmuvie. Pa3BuBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD,
IIPOSABIIATH TOTOBHOCTD K YBaKEHUIO NHOM TOYKH 3PEHHUS ITPU
00CYXJIEHUH PEe3yIbTATOB BHIIOJHEHHOM padOTHI.

®opmMupoBaTh MO3HABATEIbHYIO U MH()OPMALIMOHHYIO KYJIBTYPY,
MPUHSATHE IEHHOCTEN 3I0pOBOTO U O€30MacHOro o0pasa KU3HH,
HENpUsATHE YIOTPEOICHUS AIKOTOJIsL.

17

MHOroaroMHBbIE CIIUPTHI.

OTHICHTIINKOJIb U
TIMLEPUH, UX CBOWCTBA,
MOJTyYECHHUE U
MIpUMEHEHUE.

YUHM

IIpeomemnuie. 3HaTh CTPOEHHUE, CBOWCTBA U MTPAKTUYECKOE
IIPUMEHEHHE STUJICHIJIMKOJISA U TJINLEPUHA. Y METh COCTABIISITh
YpaBHEHHUsI peaklui, IOATBEPKAAIOIINX CBOMCTBA MHOTOaTOMHBIX
CIUPTOB, OOBSICHITH 3aBUCUMOCTh CBOMCTB CIIUPTOB OT YHCIIA
TUIPOKCOTPYIII, TPOBOJUTH KAUECTBEHHYIO PEAKIIUIO Ha
MHOT'OATOMHBIE CIIUPTBHI.

Memanpedmemnsbie. YMeTh IPOAYKTHBHO O0IIATHCS B IIpoIiecce
COBMECTHOM JESTEIBHOCTH, SICHO, JIOTUYHO U TOYHO M3J1araTth CBOKO
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TOUKY 3pEHUS.

Jluunocmuvie. Pa3BuBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD,
TOTOBHOCTb K YBA)KEHUIO MHOM TOUKHU 3pEHUs IPU 00CYKICHUH
Pe3yJIbTaTOB BHITIOJHEHHON PaOOTHI.

18

Denonrl
apOMAaTUYECKHUE CITUPTHI.

YUHM

IIpeomemnvle. 3HaTh onpenieneHns (PEHOIOB U apOMaTHUECKUX
CIIMPTOB, CTPOEHUE UX MOJIEKYJI, CBOICTBA U MpUMEHEHUE (peHoa.
YMeTh 0OBICHITH 3aBUCUMOCTD CBOMCTB (peHOJIa OT CTPOCHHUS €T0
MOJICKYJIbI, B3AUMHOC BJIUSAHUC aTOMOB B MOJICKYJIC (bGHOJIa,
COCTaBJISITh YPaBHEHUS PEaKIIMii, MOITBEPKIAIOLINX CBONCTBA
¢denona.

Memanpedmemnule. YMETh IOHUMATh MIPOOJIEMY, CTABUTH BOIIPOCHI,
BBIABHUI'aTh T'HIIOTE3bI, COCTABJIATH KOHCIICKT JICKIIHUH.
Jluunocmuvie. DopMHUPOBATH HAYYHOE MUPOBO33PEHUE U
9KOJIOTUYECKOE MBIILJICHHUE.

OcHoBHbIE BUBI A€ATEIbHOCTU yyamuxcsi. COCTaBIsATh KOHCIIEKT
JICKIINU. HaGHIO,Z[aTB ACMOHCTPAlMOHHBIC OIIBITHI. Y4acTBOBaThL B
00CYXJICHM HOBOTO MaTepuara.

19

I'enetnueckue cBs3u
MEX]ly CIIUPTAMH,
(deHonaMu 1 IpyrumMu
KJIacCaMU OPTaHUYECKHUX
COCIUHCHMI.

VIIII3

IIpeomemnuie. 3HaTh 3aBUCUMOCTb MEX]y COCTaBOM, CTPOCHUEM U
CBOMCTBaMM BEIIECTB. Y METh PUBOJIUTH IPUMEPHI U COCTABIISTh
YPaBHEHMSI XUMUYECKHUX PEAKIIHNI, paCKPbIBAIOIUX FEHETUUECKNE
CBSI3U MEXKAY CIIUPTaMU U yriaeBogopoaamu. OTpadaTeiBaTh yMEHHE
IIPOU3BOJUTH PACUYETHI 10 XMMUUYECKUM YPaBHEHUSM, €CIIU OJJHO U3
pearupyromux BEUIECTB B3STO B U30BITKE.

Memanpeomemnuie. YMETb OpraHN30BbIBATh YIeOHOE
COTPYHUYECTBO U COBMECTHYIO JAEATEIBHOCTb C YUUTEJIEM U
CBEpCTHHKAMH, pabOoTaTh WHAMBUIYAIBHO U B TPYIIIE (HAXOAUTh
oOI1ee pemenne u paspemniaTh KOH()IMKTH Ha OCHOBE COTJIACOBAHMS
MO3UIMK U yu€Ta UHTEPECcOB), POPMYIUPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE.

Jluunocmuvie. DOpMHUPOBATH LIETOCTHOE MUPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH, Ha
OCHOBE IIPEJICTABICHUN O TEHETUYECKOU CBSI3U MEKIY Pa3HbIMU
KJIacCaMU OpraHM4YecKuX BelecTB. Pa3BuBaTh KOMMYHHKAaTHUBHYIO
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KOMIIETCHTHOCTb.

Pemenue 3amau nmo
XHUMHUYECKHM
YpaBHEHUSM MIPU
YCJIOBHH, YTO OJTHO W3
pearupyromux BeIecTB
IAHO B U30BITKE.

VIIII3

IIpeamerHble. YMETh pemiaTh 3aa4u 10 XUMUYECKUM YPABHEHUSIM
IIPU YCIOBUH, YTO OJTHO U3 PEArHPYIOLINX BEILECTB JaHOB N30BITKE.
Memanpedmemuvie. YMeTh paboTaTh M0 NPEAT0KEHHOMY
QJITOPUTMY.

JInynoctable. POPMUPOBATH MOTUBALIUIO K LIEICHANIPABICHHON
ITO3HABATENIBHOMN NEATEIbHOCTH.

I'masa VII. AVIBAETI'M/bI, KETOHBI I KAPBOHOBBIE KUCJIOTbI

20

1

KapGonunpHbie
COCANHCHUA —
QJIBJICTU/IBI U KETOHBI.

YUHM

IIpeomemnvie. 3HATH ONPEICIICHUS AJTbJICTHUIOB U KETOHOB, CTPOCHHE
UX MOJIEKYJ. YMETh COCTABISATh CTPYKTYPHBIC (DOPMYITBI aJIbJICTHIOB
1 KETOHOB, Ha3bIBaTh MX 10 MEXIYHAPOJHOH HOMEHKIIAType. 3HATh
CHIOCOOBI TTOTYYEHUS allbJeTHUIOB.

Memanpeomemusie. YMeTh 000011aTh U YCTAHABIMBATH aHAJIOTHH.
Jluunocmuvie. DOpMHUPOBATH OTBETCTBEHHOE OTHOIICHHE K YUEHUIO,
TOTOBHOCTH K CaMOOOPa30BaHHUIO.

21

CsoiicTBa 1
PUMCHCHHUE
AIBJIETUI0B.

YUHM

IIpeomemnvle. 3HaTh PU3NIECKUE U XUMUYECKHE CBOMCTBA
aIBJETUI0B. Y METh COCTABJISATh YPABHEHUS PEAKIIUM,
MOATBEPKIAIOIUX CBOMCTBA allbJETUIOB, OOBSCHATH 3aBUCUMOCTh
CBOMCTB aJIbJCTHUIOB OT CTPOCHUS (DYHKIIMOHAILHOMN TPYIIIIBI,
MPOBOJIUTH KAUECTBEHHBIC PEAKIIMU Ha aJIbJIETUbL.
Memanpeomemuvie. BiiameTs HaBbIKAMH [IO3HABATEILHON
JIeSITEILHOCTH.

Jluunocmuvie. DoOpMHUPOBATH OTBETCTBEHHOE OTHOIIIEHUE K YUCHHIO.

OnHOOCHOBHBIE
npeJenbHbIe
KapOOHOBBIE KUCIIOTHI.
Ctpoenue, nzoMepust 1
HOMEHKJIaTypa

YUHM

IIpeomemnuie. 3HaTH ONpEIENEHIE OJTHOOCHOBHBIX MPEIEIbHbBIX
KapOOHOBBIX KUCJIOT, CTPOCHUE UX MOJIEKYJ, TOMOJIOTHIO U
HU30MCPHIO. VYMeTh Ha3hIBaTh Kap6OHOBBIe KHCJIOTHI I1O
MEKTYHAPOJHON HOMEHKJIATYype.

Memanpedmemnsbie. YMeTh HTOHUMATh IPOOIEMY, CTABUTH BOIPOCHI,
BBIIBUTATh TMIIOTE3bI.

Jluunocmuvie. DOpMHUPOBATH HAYYHOE MUPOBO33PEHUE.
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CgoiictBa, nmonyuenune u | YUHM | IIpeomemnvle. 3HaTh XUMHUYECKHUE CBOWCTBA KAPOOHOBBIX KUCIIOT,

[IPUMEHEHUE 0co0ble CBOWCTBA MYPAaBbHHOM KHCIOTHI. Y METh 3aIMChIBATD

KapOOHOBBIX KUCIIOT YpaBHEHMsI peaKIvii, TOATBEPXKJAIOIINX CBOMCTBAa KapOOHOBBIX
KHCJIOT, OOBSACHATH 3aBUCUMOCTh CBOMCTB KapOOHOBBIX KHCJIOT OT
CTPOEHUs PYHKLUNOHAIBHOMN IPYIIIIbIL.
Memanpeomemnvie. YMETH NOJIb30BAThCSI OCHOBHBIMU JIOTHUECKUMU
npuémamu, HabJIIOAATh U JeNIaTh BBIBOJIbI, OCYILIECTBIISATh
CaMOIIPOBEPKY.
Jluunocmuvie. DOpMUPOBATH HAYYHOE MUPOBO33PEHUE HA OCHOBE
MpeJCTaBICHUN 00 OOIIHOCTH CBOMCTB HEOPTAaHUYECKUX U
OpPraHMYECKUX KUCIOT. Pa3BUBaTh KOMMYHUKATHBHYIO

Kparkue cBenenus o VI3 KOMIIETEHTHOCTb.

HENpeIeNbHbIX

KapOOHOBBIX KHCIIOTAX.

I'eneTndeckue cBs3u

MEXIy KapOOHOBBIMU

KHCIIOTaMU U IPYTUMHU

KJIaCCaMM OpraHU4eCKHX

COCTMHEHNN

[Ipaktuueckas padoraNe | VII IIpedmemnvie. YMETh IPOBOIUTH OTBITHI MO MOTYYCHUIO YKCYCHON

3. KHCJIOTBI U H3YyYCHHIO €€ CBOMCTB, OTIIMYaTh MyPaBbUHYIO KHUCIIOTY

«Ionmyuenue u cBolicTBa OT YKCYCHOH C IIOMOIIBIO XUMHUYECKUX PEAKLIMM, COCTABIATh OTYET O

KapOOHOBBIX KHCIIOT. MpaKTUYECKOU padore.
Memanpeomemnule. YMETb CaMOCTOSITENIBHO OCYILIECTBIISATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH IEATEIBHOCTD.
Jluunocmuvie. Pa3BuBaTh OepexHOE, OTBETCTBEHHOE OTHOILICHHE K
(bu3n4ecKkoMy 3710pOBbIO, KaK COOCTBEHHOMY, TaK U IPYTUX JIIOJEH,
YMEHHE 0Ka3bIBaTh NIEPBYIO IOMOILb IPU 0’KOT'aX U TPaBMax,
CBSI3aHHBIX C PEAKTUBAMH U J1a00PaTOPHBIM 000pPYJOBaHUEM.

22 [IpakTuyeckas padoraNe | VII IIpeomemnuie. YMETh IPOBOJUTD OIBITHI 110 PACTIO3HABAHUIO

4.
«Pemenue
AKCIEPUMEHTAIbHbBIX

OpPraHMYECKHX BEIIECTB U COCTABIIATH OTYET O MPAKTHUYECKOI paboTe.
3HaTh npaBuia 6€30MacHoil paboTHI C BElIeCTBAMH, 000pyI0BaHUEM
Y XUMHYECKOMU MOCYA0M.
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3aj1a4d Ha pacro3HaBaHHE Memanpeomemnvie. YMETh CAMOCTOSITEIIEHO OCYIIIECTBIISATH,
OpPTaHHYECKHUX KOHTPOJIHPOBATH M KOPPEKTHPOBATH IE€ATEITHHOCTb.

BEIIICCTBY. Jluunocmuvie. Pa3BuBaTh OEpekHOE, OTBETCTBEHHOE OTHOIICHUE K
(bu3HUECKOMY 3/I0POBBIO, KAK COOCTBEHHOMY, TaK U APYTUX JIIOJIEH,
YMEHHUE OKa3bIBaTh MEPBYIO TOMOIIb TIPU 0XKOTaX M TPaBMax,
CBSI3aHHBIX C PEAKTHBAMH M TaOOPATOPHBIM 000PYIOBAaHHEM.

23 |1 I'eneTmueckas CBA3b
KapOOHOBBIX KHCIIOT C
JIPYTUMU KJIaCCaMH

OpPTaHHYECKHUX
COECTMHEHNN
I'masa VIII. CJIOKHBIE D®UPHI. 7JKUPbI
24 |1 CrnoxHbIe 3(DHpHI. YUHM | [Ipeomemnvie. 3HaTh CTpOCHUE, TIOJYYCHHUE, CBOMCTBA M 00JIACTH

MPUMEHEHHUSI CTIOKHBIX d3PUPOB. YMETh COCTABISATH (hOPMYIIBI
CJIOXKHBIX 3(PUPOB, ypaBHEHUS PEAKIIUN dTEPUPUKAIINHI U THIPOITIU3A.
Memanpeomemuvle. YMETh COOTHOCHTDL CBOHU JCHCTBHS C
IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOSH
JeSITeIbHOCTH B MPOLIECCE TOCTIKEHUS Pe3yabTaTa.

Jluunocmuvie. DoOpMHUPOBATH OTBETCTBEHHOE OTHOIIEHUE K YUCHHIO,
TOTOBHOCTh U CIOCOOHOCTH K CaM000pa30BaHUIO.

Kupsl. YUHM | IIpeamerHbie. 3HATh ONPEIETIECHUE )KUPOB, CTPOCHHUE UX MOJIEKYII,
CBOMWCTBA, OMOJIOTMYECKYIO POJIb U MPAKTUUECKOE 3HAYCHHUE. Y METh
COCTABJISITh YPABHEHMS PEAKLUI, TOATBEPKAAOIINX CBOMCTBA
KHUPOB.

MeranpeameTHsie. Biagers HaBpIkaMu TTO3HABATEILHON pedieKCcun
KaK OCO3HAHUs COBEPILIAEMBIX IEMCTBUI U MBICIUTEIBHBIX

MPOLIECCOB.
Jluunocmuvie. DOpMHUPOBATH HAYYHOE MUPOBO33PEHUE.
[TonsTue o YUHM | IIpeomemnule. 3HaTh CYITHOCTH MPOIECCa THAPUPOBAHUS KUPOB.
CHHTCTHYCCKHX Nmern NpeaACTaBJICHUEC O CHHTCTHUYCCKUX MOIOIIUX CPCACTBAX U
MOIOIINX CPEJCTBAX. 3aIUTe MPUPOIBI OT 3arpsiI3HEHUS UMH. Y METh COOII0IaTh MpaBuiia
[IpaBuna 6e3omacHOro 0e30macHOro 0OpaIlIeHus CO CPeICTBAMH OBITOBOM XUMHH.
oOpailieHus co Memanpedmemnvle. YMETb aHATU3UPOBATh U KPUTUYECKHU OLICHHUBATH
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cpencTBamMu OBITOBOM
XUMHUHU.

npeajgaraeMyro HHGOpMaIuIo, ICHO, JIOTHYHO U TOYHO U3JIaraTh
CBOIO TOUKY 3pEHUS.

JInunoctHbIe. DOPMUPOBATH IKOJIOTUUECKOE MBIIUICHUE. Pa3BUBaTh
Oepe’kHOoe, OTBETCTBEHHOE OTHOLICHHE K (PU3NYECKOMY 3/I0POBBIO,
KaK COOCTBEHHOMY, TaK U JAPYTUX JIIOJIEH.

I'nasa IX. YI'VIEBO/JbI
25 |1 I'moko3a. Ctpoenue YUHM | [Ipeomemnvie. 3HaTh CTPOSCHUE MOJICKYJIbI TTIIOKO3bI. Y METh
MOJICKYJIBI, PU3NIECKUE J0Ka3bIBaTh HAMTN4KE (DYHKIIMOHAIBHBIX TPYIII B MOJICKYJIE TITFOKO3BI.
CBOICTBa U HAaXOXKACHHE Memanpeomemnule. YMeTb 0000111aTh, YCTaHABIUBATH aHAJIOTHH,
B IIPUPOJIE. KJIacCU(UIIMPOBATh, BRIOUPATh OCHOBAHUS U KPUTEPUU IS
KJ1accu(puKammm.
Jluunocmuvie. DOpMHUPOBATH HAYYHOE MUPOBO33PEHUE.
Xumnueckue cBoiictea, | YUHM | IIpenmernsie. 3HaTh CBOMCTBA TJIFOKO3BI M 00J1aCTH €€ MPUMEHECHHUS.
MIOJIyYEHUE U YMeTh COCTaBIIATh YPAaBHEHMSI pEAKLIUN OKUCIIEHUS, BOCCTAHOBIJICHHUS,
MPUMEHEHHUE TIIIOKO3BI. OpO’KEHUS TIIFOKO3BI.
Memanpeomemmnvie. COCTaBIATH CXEMbI HA OCHOBE N3YYEHHOIO
MaTepuaa.
Jluunocmuvie. DOpMUPOBATH TO3HABATEIBbHYIO U HH(POPMALIMOHHYIO
KYJIbTYpY.
Caxapo3sa. Haxoxxnenne | YUHM | [Ipeomemusie. 3HaTh XUMUYECKHE CBOMCTBA Caxapo3bl. Y METh
B MPUPOJIE, CBOMCTBA U COCTaBJIATh YPABHEHHUS pEaKINi, MOATBEPKAAIOIINX CBOMCTBA
IIPUMEHEHHE. caxapo3bl, OOBSICHATH 3aBUCMOCTb CBOMCTB Caxapo3bl OT CTPOCHHUS
(GYHKIIMOHATBHBIX TPYIII, Ha3bIBaTh 00JIACTH MPUMEHEHHS Caxapo3bl.
MeranpeameTHbie. Y METh MOJIb30BATHCSI OCHOBHBIMU JIOTHYECKUMHU
npuéMamu, MeTolaMu HaOJII0JeHHs], 0ObSICHEHNUS, IPOTHO3UPOBAHHSL.
JInunoctabie. DOpMUPOBATH HAYYHOE MUPOBO33PEHUE.
26 |1 [Tonucaxapupl. YUHM | [Ipeomemnvie. 3HaTh CTPOCHUE U CBOMCTBA KpaxMaia, KaueCTBEHHYIO
Kpaxman. pEeaKIMIoO Ha KpaxMmal, peBpalleHus: Kpaxmaia B OpraHu3Me. Y MeTh

COCTaBJIATh YPaBHEHUS PEaKIMK MMIPOJIU3a KpaxMasa 1
ITOJIMKOHACHCAIlU! MOHOCAaXapHuI0B.

Memanpeomemmsbie. YMeTh NOIb30BATHCS OCHOBHBIMU JIOTHUECKUMHU
IpUEMaMH.

Jluunocmuvie. POpMUPOBATH OTBETCTBEHHOE OTHOILICHUE
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K YYECHHIO.
emntono3sa. YUHM | [Ipeomemnvie. 3HaTh CTPOCHUE U CBOMCTBA IIEJUTIONO3BI. Y METh

COCTABJISITh YPABHEHMS PEAKLUI THIPOJIN3A LEJUTIOJI03bI U
00pa3oBaHMs CIOKHBIX FI(PUPOB LEIUTIOI03bI U A30THOM KHCIIOTHI,
LEJUTEOJI03bl U YKCYCHOM KHCIIOTBI.
Memanpeomemusie. YMETh 000011aTh, yCTAaHABINBATH AHAJIOTHH,
MPOJYKTUBHO OOLIATHCS B MPOIIECCE COBMECTHOM IEATEIHHOCTH.
Jluunocmuvie. DOpMUPOBATH TO3HABATEIBHYIO U HH(POPMALIMOHHYIO
KYJIbTYpPY, B TOM YHCJI€ pa3BUBATh HABBIKM CAMOCTOATEIHHONU paboThI
C KHUT'aMH.

27 |1 [Tpaktuueckas padoraNe | VII IIpeomemnvle. YMETh IPUMEHSTH 3HAHHUS O XUMHUYECKUX CBONCTBAX
5 «Pemenne OpPraHMYECKUX BEIIECTB AJIs PELIEHUS IKCIIEPUMEHTAIbHBIX 3a/1a4,
SKCHEPUMEHTAIBHBIX U oa0UpPaTh BELIECTBA U MMPOBOAUTH XUMUYECKHE PEaKLIUH,
pacueTHBIX 3a7ad Ha HEO0XOAMMBIE JJIS PEIICHUS ONpeaeIEHHOMN 3a/1a4H.

MOJIy4eHUE U Memanpedmemnule. YMETh paccyX1aTh, AeJIaTh YMO3AKIIOUCHUS U

pacno3HaBaHUE BBIBOJIbI, CAMOCTOSITEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U

OpraHUYECKUX KOPPEKTUPOBATh YUEOHYIO 1€ATEIbHOCTb.

BELIECTBY. Jluunocmuvie. Pa3BUBaTh HaBBIKA COTPYJHUYECTBA CO CBEPCTHUKAMU
B yu4e€OHO-UCCIIEJOBATENbCKOMN IEITEIbHOCTH.

I'nasa X. ABOTCOAEP KAIIUE OPTAHUYECKHWE COEAMHEHUA

28 | 1 Amunsbl. CTpoeHue u YUHM | lIpeomemnvie. 3HATH ONpeICIEHUE aMUHOB, CTPOCHUE UX MOJIEKYI U
CBOMCTBa CBOMCTBA. YMETh Ha3bIBATh U30MEPHI U TOMOJIOTH AMUHOB,
aAMHUHOB IIPEIEIBLHOTO COCTaBJIATh YPaBHEHUS PEAKLIMM, XapaKTEPU3YIOILHUX XUMUYECKUE
pana. AHUIUH CBOIICTBa aMHUHOB.

KaK MPEeJCTaBUTEID Memanpeomemnvie. YMETh yCTaHABINBATH AaHAIOTUH, J€JIaTh
apOMATHYECKUX AMHHOB. BBIBOJIbI HA OCHOBE CpaBHEHMUSI, KJIacCU(ULIMPOBATh, BEIOUPATH
OCHOBAHUS ¥ KPUTEPUH VT KIIacCU(UKALIUK.
Jluunocmuvie. OpMUPOBATH HAYYHOE MUPOBO33PEHNE HA OCHOBE
IIPEACTABICHUI O TEHETUYECKOM CBSI3M OPTraHUYECKUX COCIUHEHUN.

29 |1 AMUHOKHUCIIOTBI, UX YUHM | [Ipeomemnvie. 3HaTh CTPOECHUE MOJICKYJT aMUHOKHCIIOT, X
CTPOEHHE, U30MEPUS U M30MEpHI0. YMETh JaBaTh Ha3BaHUS aMHUHOKHCIIOTaM 110
CBOICTBA. MEKTYHApOIHON HOMEHKIIAType, COCTABIIATh YPAaBHEHUS PEaKIUi,
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MTOATBEPIKIAIOIINX CBOMCTBA AMHUHOKHUCIIOT, OOBSICHITH 3aBUCUMOCTh
CBOMCTB aMUHOKHUCJIOT OT CTPOEHUS (QYHKIIMOHATBHBIX TPYIIT.
Memanpeomemuvie. BirameTs HaBBIKAMH [IO3HABATEILHON
NeSTeNbHOCTH, TPUMEHSTH Pa3IMYHbIC METO IbI [IO3HAHU.
Jluunocmuvie. DOpMHUPOBATH OTBETCTBEHHOE OTHOIIIEHUE K YUCHHIO,
CIOCOOHOCTH K CAMOPa3BUTHIO U CAMOOOPA30BaHUIO.

I'enernueckas cBsi3b VIIII3 IIpeomemnvle. 3HaTh CTPOCHHE M CBOMCTBA aMUHOB M aMHUHOKHUCIIOT.

MEXIY YMETh COCTaBIISITh YPABHEHUSI pEaKLIUi, XapaKTEPU3YIOLIUX

aMHHOKHUCIIOTaMU U XMMHUYECKHE CBOWCTBA AMUHOB U aMUHOKHUCIIOT, OOBSICHATh

JpYTMMH KJlacCaMu 3aBHCUMOCTb CBOMCTB OpPraHMYECKHX BEIIECTB OT HATMYUS TE€X UM

OpPraHUYECKUX UHBIX (DYHKIIMOHAIBHBIX TPYIIL.

coenuHeHuil. Peienue Memanpeomemnule. YMeTb 000011aTh 3HAHUS, OPTaHU30BBIBATH

pacu€THBIX 3ajJau. yueOHOE COTPYIHUUYECTBO U COBMECTHYIO JIEATEIILHOCTD C YUUTENIEM
U CBEpCTHHUKAMH, paboTaTh MHAWBUAYAIBHO U B TPYIIIIE.
JIluunocmuvie. DopMHUPOBATH LIETOCTHOE MUPOBO33PEHNE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb.

30 benku — npupoaHsie YUHM | [Ipeomemnvie. YMETh XapaKTEPU30BaTh CTPYKTYPY MOJIEKYJ OCJIKOB:

HOJIMMEPBI. NEPBUYHYIO, BTOPUUYHYIO, TPETUUHYIO U YETBEPTHUUHYIO.

CocraB u cTpoeHue Memanpeomemnuie. YMeTb 000011aTh, yCTaHABIMBATh AHAJIOTUU

0EIKOB. JieN1aTh BBIBO/IbI HA OCHOBE CPaBHEHMS.
Jluunocmuvie. DOpMUPOBATH HAYYHOE MUPOBO33PEHUE HA OCHOBE
MpEeACTaBICHUI 00 OOIIHOCTH MPHUHIIUIIOB CTPOSHUS U (D YHKITHI
OEJIKOB Yy BCEX JKUBBIX OPraHH3MOB.

CBolicTBa OEJIKOB. YUHM IIpeomemnvle. 3HaTh CBOWCTBA OETKOB. YMETh MPOBOJIUTH IIBETHBIC

[IpeBparienus 6enKoB B peakiuu Ha Oenku. MIMeTh mpecTaBiaeHus o MpeBpalleHusIX 0enKkoB

OpraHu3Me. B OpraHU3Me, 0 XUMHUYECKOM U MUKPOOHOJIOTUYECKOM CHHTE3€

VYcnexu B U3y4eHUU U OEIKOB.

CHHTE3€ OEIIKOB. Memanpeomemnovie. YMETh ICHO, IOTUYHO U TOYHO M3J1araTh CBOIO
TOUKY 3pEHUS, UCIIOIb30BATh a/IEKBATHBIC S3bIKOBHIE CPEJICTBA.
Jluunocmuvie. Pa3BUBaTh HaBBIKM B3aMO- U CAMOOLIEHKHU.

[onsarue 06 YUHM | [Ipeomemnvie. YMETb OOBSICHITH OMOIOTUYECKYIO POJIb

A30TCOJICPIKAIIINX

HYKJICMHOBBIX KHCJIOT.
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TCTCPOUHUKITNICCKUX
COCOAUMHCHUAX.

HYKJ'ICI/IHOBI)IG KHCJIOTHI.

Memanpeomemuvie. YMETh MPUMEHSITH TIOJYICHHBIC 3HAHUS B HOBOM
CUTYaIIH.

Jluunocmuvie. DopMUPOBATH IIETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
0OIIECTBEHHON MTPAKTHUKH.

32

XuMus U 310pOBbE
YeJI0BeKa.

YUHM

IIpeomemnuie. YMETh OIB30BATHCA HHCTPYKIIUSAMH K
JIEKapCTBEHHBIM MperapaTam.

Memanpeomemnvie. YMETh CTaBUTh BOIPOCHI, apTyMEHTUPOBAThH
COOCTBEHHYIO MO3UILINIO, (HOPMYITHPOBATH BHIBOABI U 3aKIIOUEHUS.
Jluunocmuvie. DopMupoOBaTH OEpPEKHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIIEHUE K (PU3HUUECKOMY U TICUXOJIOTHUECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U APYTHX JIIOJIEH, HENpUsATHE
ynoTpeOIeHNs aJIKOroJIsl 1 HAPKOTHKOB.

I'nasa XI. XUMMUA ITIOJIMMEPOB

33

1

CHHTEeTHYECKHE
[IOJIUMEDBEI.

OCHOBHBIE CITOCOOBI
HO.HyLIeHI/IH HO.HI/IMepOB.

YUHM

IIpeomemnule. 3HaTH CTPOCHUE TIOJMMEPOB U 3aBUCIMOCTH CBOMCTB
MOJIMMEPOB OT UX CTPOCHHS. YMETh ONPEEISITh MOHOMED, OJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIEHb IMOJIMMEPHU3aLINH, 3aITUCHIBAThH
YpaBHEHUS peaKLHi MOJTUMEPU3ALNU U MTOJTUKOHACHCAIUH.
Memanpeomemuvie. BiiameTs HaBbIKAMH [IO3HABATEILHON
NEeSTeTbHOCTH.

Jluunocmuvie. DopMUPOBATH IIETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
0OIIECTBEHHON TTPAKTHUKH.

ITomuaTunen n
MTOJTUTTPOTIUJIEH.
KonneHcamnyonHble
MTOJTUMEPHI.
ITenonnacTel.

YUHM

IIpeomemnuwie. 3HaTh CTpOEHHUE, CBOWCTBA U IPUMEHEHHE
MOJIUATUIIEHA, TOJIMIPONUIICHA, (eHO0I0(OPMaANIBIETUAHBIX CMOJL.
Memanpeomemnvie. YMETb OPUEHTUPOBATHCS B Pa3IMUHbIX
MCTOYHMKAX UH(OPMAIMK U KCIIOJIb30BaTh UX JUI JOCTHKEHHUSI
LETIEH.

Jluunocmuvie. DopMUPOBATH O3HABATENBHYIO U HH(POPMALIUOHHYIO
KYJbTYPY, 3KOJIOTHYECKOE MBIIIJIEHUE, PA3BUBATh HABBIKU B3aUMO- U
CaMOOLICHKHU.

Harypanbnslii u
CUHTCTHYECKHE

YUHM

IIpeomemnuie. IMeTh IpeICTaBICHUS O CTPOCHUH, CBOICTBAX U
IPUMEHEHUH HaTYpaJIbHOTO Kay4dyKa M CTEpEOperyIsipHbIX
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KaydyKH.

CUHTETUYECKUX KaydyKOB.
Memanpeomemnuie. YMETh ACHO, JOTUYHO U TOYHO M3JIaraTb CBOIO
TOUYKY 3pEHUS], UCTIOIb30BaTh aJIeKBATHBIE S3BIKOBHIE CPECTBA.
Jluunocmusie. DoOpMHUPOBATH HAYYHOE MUPOBO33PEHHUE U YBAXKEHHUE K
OTEYECTBEHHOU HayKe.

CHHTETUUYECKHE
BOJIOKHA.

YUHM

IIpedmemnuie. IMeTh IPEJICTABICHUS O CTPOCHHUH, CBOMCTBAX,
MIPUMEHCHUHU U TTOJTYYCHHUH JIaBCaHa M KaIllpoHa.

Memanpeomemnvle. YMeTh 0000111aTh, YCTAaHABIUBATH aHAJIOTHH,
KJIacCU(PUITUPOBATh, BRIOUPATh OCHOBAHUS U KPUTEPHH JIJIsI
KJaccuukanum.

Jluunocmuvie. Pa3BuBaTh HABBIKM COTPYAHHYECTBA CO CBEPCTHUKAMM.

[IpakTuyeckas paboraNe
6.

«PacnozHaBanue
IUTACTMACC U BOJIOKOH).

VII

IIpeomemnule. YMETh IPAKTUYECKH PACIIO3HABATH OPraHUYECKUE
BEIIECTBA, UCIOJIb3Yys KAUECTBEHHBIE PEAKLIUH.
Memanpeomemnule. YMETb CaMOCTOSITENIBHO OCYILECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIbHOCTD.

Jluunocmuvie. Pa3BuBaTh O€pe’KHOE, OTBETCTBEHHOE OTHOLIEHUE K
(bu3n4ecKkoMy 3710pOBbIO, KaK COOCTBEHHOMY, TaK U IPYTUX JIIOJEH,
YMEHHE OKa3bIBaTh NIEPBYIO IOMOILb IIPU 0’KOT'aX U TPAaBMax,
CBSI3aHHBIX C PEAKTUBAMH U J1a00PaTOPHBIM 000pPYJOBaHUEM.

Opranuueckast XuMusi,
YeJIoBeK U MPHUpO/Ia.

YUHM

IIpeomemnule. 3HaTh MPUUNHBI HIKOJIOTHUECKOTO KpU3UCa. YMETh
OOBSICHATh IPUYMHBI 3arPA3HEHUS OKPYXKAIOIIEH Cpeibl.
Memanpeomemnule. YMETb OPUEHTUPOBATHCS B PA3ITUYHBIX
UCTOYHMKAX UH(OpMAIMH, KPUTUUECKH OLIEHUBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO, TOITYYAEMYIO U3 PA3ITUUYHBIX
HCTOYHHKOB.

Jluunocmuvie. DopMUPOBATH LEIOCTHOE MUPOBO33PEHUE U OCHOBBI
9KOJIOTUYECKOM KYJIBTYpBHL.

34

O06006marmui ypok mo
TeMe «XUMUS
MOJIUMEPOB)

VK3

Iosnasamenvuvie. Tlouck n 06padoTka HH(GOpMALIUK, YCTAHOBICHNE
B3aMMOCBSI3U MEX/y HOBBIM M U3yYCHHBIM MaTepHaioM, Pa3BUTHE
JIOTHYECKOTO MBIIUIEHUS; OCBOCHUE KYJIbTYPbl YMCTBEHHOTO U
MPaKTUYECKOTO TPY/a, HHTepeca K 3HAHUSM.

Memanpedmemnsbie. YMeHUE IPHOOPETATh U MPUMEHATDH 3HAHUS U
YMEHUSI B IOBCETHEBHOM KHU3HH.
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\ JIuunocmuwsie. OCBOEHHE HOBBIX COLIMAIBHBIX POJIEH U MPABUII.

I1asa XII. OBOBIIEHUE 3HAHUM 11O KYPCY OPTAHUYECKOUN XUMHHA

[ToBTOpenue. M3omepust
OpraHUYECKHUX BEILIECTB.

VIIII3

IIpeomemnvwle. 3HaTh MIPUHIIUTIBI KJIACCU(UKAITUN OPTAaHUICCKUX
COeIMHEHUH, onpeneneHrne GyHKIMOHATIBHON IPyIbl. Y METh 10
CTPYKTYPHBIM (pOpMyJiaM OpraHUYECKUX BEIIECTB OMPEIETIATh
MPUHAJICIKHOCTh BEIIECTBA K KOHKPETHOMY KJIACCY OPraHUYECKUX
COCIMHEHHH. YMETh COCTaBIATh (POPMYIIBI H30MEPOB, OTINYATh
TOMOJIOTH OT U30MEPOB, HA3bIBATh BEIIECTBA IO MEXKTYHAPOTHOMN
HOMEHKJIAType, COCTABISATh CTPYKTYpPHBIE ()OPMYJIbI BEIIECTB 1O UX
Ha3BaHUSIM.

Memanpeomemuvie. BirameTs HaBBIKAMH [IO3HABATEILHON
JeSITEILHOCTH.

Jluunocmuwvie. DopMUPOBATH MUPOBO33PEHNE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, HA OCHOBE IIPEICTaBIICHUM
0 CTPOCHUHU U MHOT0OOpa3uy OPraHUYECKUX BEIIECTB.

IToBTOpEHME.
I'eneTmueckas CBA3b
OCHOBHBIX KJIaCCOB
OpraHNYEeCKUX
coequHeHui. Perenue
3ajad4.

VIIII3

IIpeomemnuie. 3HaTh 3aBUCHMOCTb MEX]y COCTaBOM, CTPOCHUEM U
CBOWCTBaMM BEIIECTB. Y METh PUBOJUTH IPUMEPHI U COCTABIISTh
YPaBHEHMSI XUMUYECKHUX PEAKIINM, paCKPbIBAIOIIUX FEHETUUECKNE
CBSI3U MEKIY OCHOBHBIMM KJIACCAMHU OPraHUYECKUX COCTUHEHUH.
OtpabaTpiBaTh yMEHHE MTPOU3BOAUTH PACUETHI IO XUMUYECKUM
YPaBHEHUSIM, €CJIU OJJHO U3 pearupyrollnux BELIECTB B3STO B U30BITKE.
Memanpeomemnuie. YMETb OPraHN30BbIBATh YUeOHOE
COTPYZHUYECTBO U COBMECTHYIO EATEIBHOCTb C YUUTEJIEM U
CBEpCTHMKAMH, pabOTaTh HHAMBUIYAIBHO U B TPYIIIE (HAXOAUTh
oOI1ee pemenne u paspeniaTh KOH()IMKTH Ha OCHOBE COTJIACOBAHMS
MO3UIMK U yu€Ta UHTEPECcOB), POPMYIUPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE.

Jluunocmuvie. DOpMHUPOBATH LIETOCTHOE MUPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH, Ha
OCHOBE IIPEJICTABICHUN O TEHETUYECKOU CBSI3U MEKIY Pa3HbIMU
KJIacCaMH OpraHMYEeCKUX BellecTB. Pa3BUBaTh KOMMYHHKAaTUBHYIO
KOMIIETEHTHOCTD.

KoHnTtposbHas padoTa mo

YK3

HD@OM@MHble. YMeThb MPUMCEHATH IMOJTYYCHHBIC 3HAHWA IJI PCIICHUA
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TeMaM» AMHUHBI U
aMUHOKUCIIOTHI. JKHpHI.
benku. CuHTEeTHYCCKHE
MOJIMMEPHI.

y4eOHBIX 3a]1a4.
Memanpeomemuvie. YMETH COOTHOCUTEH CBOU JEHCTBUS C

CIOCOOBI IEUCTBHUI B paMKax MPEJIOKEHHBIX YCIOBUH U

W3MEHSIOIIENCS CUTYallueH.

ONPEEIEHHON CI0KHOCTH 110 IIPOMJEHHOMY MaTepuay.

IUTAHUPYEMBIMH Pe3y/bTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOEH
NEeSTEIbHOCTH B IIPOLIECCe JOCTUKEHHUSI pe3yiIbTaTa, ONPEICsITh

TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUHU C

JluunocmHuble. cDOpMI/IpOBaTI: OTBCTCTBCHHOC OTHOLICHUC K YUCHUIO.
OcHOBHBIE BUBI JCATCIIBHOCTH YYalllUuXCs. BrImonHsSTh 3aaHus

YUHM — ypok nprMEHEHHS MTOJTYYEHHBIX 3HAHUN

VIIII3 — ypok nmpuMeHEHHUs MOJTYy4€HHbBIX 3HAHUI

VII — ypok npakTUKyM

VK3 — ypok KOHTpOJIsI 3HAaHU I
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Ne Yacebl Jara IMpuyuna n Jara
ypo HanmeHnoBaHmue pa3jiesia U TeMbl yueOHOr0 mpoBeaeHUs aara NpoBeIeHUs1
Ka BpeMeHU ypoka NponycKka  NPONYLIEeHHO
ypoOKa ro ypoka
1 2 3 4 5 6
Tema Ne 1. Teoperuueckue 0CHOBbI OPraHu4YecKoi XuMum (3 4acoB)
1  ®dopmupoBaHUE OPraHUYECKOM XUMHH Kak HaykKh. OCHOBHBIE MMOJOKEHUS 1
TEOPUU XUMHUUYECKOTO CTPOCHUs OpraHMuYecKUx coeauHeHnii A.M.bytneposa.§
1,2, ynp. 1-8, (c. 10)
2 DIeKTpOHHAs MPUPOJIa XUMUYECKUX CBA3EH B OPraHUYECKUX COCIUHEHUSX. § 3, 1
yap. 1-5, (c. 13).
3 | Knaccudukammsi opraHM4ecKuX COeIUHEHUN.§ 4, KapTouKam. 1
Yraesonopoasi (12 gac.)
Tema 2. IlpeneabHblie yriaeBoaopoasbl (3 yaca)
4 | CrpoeHnue ankaHoB. 'omonorndeckuii psa. M3omepus 1 HOMEHKIATypa 1
ankaHoB.§ 7, ynp. 13.-17 (c. 28), 3amaun 1-2
5 | CaoiictBa. [lonydyenne u npuMeHenue ankaHos.§ 7, yop. 18-21, 3agauu 4-5. 1
6 IlonsTue o nukinoankaHax.PemieHne 3a1ad Ha HAXOXKJAECHUE MOJICKYJISIPHOM 1
dbopMyiel razo00pa3Horo yriaeroaopoaa. TecTsl, 3a1aun
Tema 3. HenpeneabHble yriaeBoaopoabl.(4 yaca)
7 | Ankenbl. CTpoeHHE 3THIICHA. ['OMOJTOTHYECKUM psii, ©”30MEPHSI 1 HOMEHKIIATypa 1
ankeHoB. CBoiicTBa U mpuMenenue.§ 9 ymp. 1-9, (c. 43)
[Tpaktuueckas padota Nel «[lomydenne sTuiieHa U OMBITHI ¢ HUM».§ 9 ymp. 1-9, 1
9 | HemnpenenbHble yraeBOAOPOAbL: aJKEHbI U ankagueHbl. CTpoeHue, CBONCTBA U 1

npumenenue. [Ipupoausnii kayayk.§ 10-11 ymp. 10-15, (c. 43)
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Anxunbl. CTpoeHHE MOJIEKYJIBI alleTuieHa. I 'omonoru u
u3oMepbl,HOMeHKIaTypa.CBoMCTBa alleTHIIeHa U ero npuMenenue.§ 13, ymp. 1-3,
(c. 55-56), 3amaun 1, 4

Tema 4. ApomaTuyeckue yriieBoaopoasnl (2 yaca)

11  Apensl. benszon u ero romonoru. [lonydenue, puznyeckre 1 XUMHUECKUE 1
cBoricTBa.§ 14-15, ymp. 8, 11. 12 (c. 67), 3agaua 4
12 T'enernueckas cBA3b MEXKIY ap€HAMM U JPYTUMHU KJIACCaMH YIJIEBOJOPOOB. 1
[{emouku mpeBpalleHHil OpraHUYECKUX COCIUHEHHUI.
Tema 5. IIpupoaHbIe HCTOYHUKH YIJIeBOAOPOAOB (3 yaca)
13 IIpupoaHbie U MOMyTHBIE HEPTIHBIC ra3bl, KX CBOWCTBA U puMeHeHue.§ 16, ymp. 1
1-2, 3amava 1 (c.78-79), 3agaun.
14 Hedts u HePTenpoaykTl. CriocoOsl mepepadbotku HehTH.§ 17, yop. 11-12, 1
3azmada 3 ¢.78
15 KonutponbsHas padora Nel mo Teme «YTaeBog0pOaBI». IToBTOpUTH §§ 1- 1
17
Kucaopoaconepxamme opranveckue coequnus (12 gac)
Tema 6. CiupTsol 1 peHoubl (4 yaca)
16 OnHoaTtoMHBIE IIpenenbHbIE CIUPTHL. CTpOEHHE, CBOMCTBA, OJyUYEHUE U 1
npumenenue. § 20-21, ynp. 1-7 (c. 88), 3agaun 1, 2
17 MHOroaToMHbIE CIUPTHI. DTHUIICHIJIMKOIb, IIULEepruH. CBONCTBA, TOIYyYEHUE U 1
npumenenue.§ 22, ymp. 1-5, (c. 92), 3agaun 1-3
18 denon. CTpoeHUE MOJIEKYJIbI, CBOMCTBA U MpUMeHeHue.§ 23-24, ymp. 1-2, (c. 1
125), pemenue 3aaad.
19 T'enermueckas CBs3b MEXAY CIUpTamMu, (eHOIAMH U yIIIeBo10poaamMu. Pemenne 1

3a/a4 Ha U30BITOK U HepocTaTok.§ 36, ynp. 1-2,4, 7, 8 (c. 98), 3an. 1-3.
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Tema 7. Abaeruibl, KeTOHbI, KApOOHOBbIE KMCJIOTHI (4 4ac)

20 Anpaeruasl U keToHbl.CTpoeHUe, u30Mepust 1 HoMeHkiarypa.llonydenue u 1
cBomcTBa.§ 25-26, ymp. 1-6 (c. 105-106), 3amgaun.

21 Kap6onossie kucnotsl.Knaccugukanus,crpoeHne,cBoiicTsa 1 npuMeneHue. § 27- 1
28, Bomp. 5-14, (c. 117).

22 Tlpaxtuueckas padota Ne2 «Pemienue sKkcriepuMeHTAIBHBIX 3a/1a4 Ha 1
pacro3HaBaHHe OPraHUYECKUX BEIIECTB.

23 T'enermueckas CBsi3b KapOOHOBBIX KHCIIOT C IPYTUMH KJIACCAaMH OPTaHUYECKUX 1
coeMHEHUH. Penenne 3a1a4 Ha onpeiesIeHue MacCOBOM IO HIJIH 0OBEMHOM
JI0JIY BBIXO/1a IPOAYKTA OT TeOpeTudecku Bo3MoxkHOoro. ITosroputs §§ 20-28

Tema 8. Kupbl.YriaeBoasl (4 yac)

24 | Cnoxwnsie 3¢upsbl u xxupsl. CTpoenue u cBoiictpa. [Ipumenenue. [lonstue o 1
Moromumx cpenactax.§ 30-31, somp. 1-12, (c. 129),3ax 1, 3

25 T'moko3a u caxaposa. CTpoeHrne MOJIEKYJIbI TJIFOKO3bl. CBOMCTBA IITIOKO3bI U 1
caxapo3bl, ux npumenenue.§ 32-33, ynp. 1-5,3an.1.c. 146.

26 Kpaxman u 1emioio3a MpeacTaBUTEIN MPUPOAHBIX MOTUMepoB. CBOKCTBA U 1
npumenenue.§ 34-35, ymp. 15-18, (c. 146-147), 3anaua 3

27 Ilpaktuueckas padota Ne3 Pemienue sKCriepuMeHTAIbHBIX 331249 Ha TTOJTYYCHUE U 1
pacnio3HaBaHue o/coenuneHuit.Ilopr§ 17-35.

A3oTcoepikalie oprannvyeckue coeqnHenus (4 yaca)
Tema 10. AMMHBI 1 AMHHOKHCJIOTHI (2 yaca)
28 AMUHBI: CTPOEHHUE MOJIEKYJ U CBOMCTBA. AHWIIMH —apoOMaTU4YecKuil aMuH. § 36, 1

yap. 1-9, (c. 157), 3agaum 2-3
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AMMHOKHUCIIOTHI: U30MEpHs, HOMEHKJIaTypa, CBOMCTBA U IpuMeHeHue. § 36, ynp.
1-9, (c. 157), 3amauu 2-3

Tema 12.besakn (2 yaca)

30 benku - npupognbie nonumepsl. CocTaB, CTPYKTYpa, CTPOEHUE U CBOMCTBA.§ 38,
ymp. 1-3, (c. 162)

31 Xwumus 1 310pOBbE YeIOBEKa. Penienne pacueTHbIX 3a1a4. ITos. §§ 36-
38.

Tema 13. CunreTndeckne nojumepsl (3uaca)

32 IloHATHS O BEICOKOMOJIEKYJISIPHBIX COEIMHEHUAX. OCHOBHBIE METO/IbI CUHTE3A
nosmmepoB. [Tommatunen. [omunponunes. § 42, yop. 1-3, 7, (c. 176)

33 CuHTeTHYEeCKHE KayuyyKH M BOJIOKHA. Pacrio3HaBaHUe MJIACTMACC U BOJIOKOH. § 42
ymp. 4-6, (c. 176).
O06o0mmenue 1Mo Kypcy opranudeckas xumus. [1oaroToBka Kk KOHTPOJIBHOM
pabore.

34 | KoHTpoisibHas paboTa 1mo Temam: «AMUHBI 1 aMUHOKUCIOTHI. JKupsl. bemku.

Cunternyeckue nomumepsi».§ 42-44, ynp. 1-10, (c. 182).

Bcero: 34 yacos.
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KoanuecTBo y4eOHBIX 4acoB o padoyeil nporpaMMe M aBTOPCKO# IporpaMme.

Ne ' Tema KonuuecTBo yacos B Tom uncne:
n/ paszena 1o mporpamme
i
Pa6. l'apa = ypoxu  IIpaxk = Kontp.
[TIporp.  H.H. paboTel = pabOTHI
1 Teopernyeckue 0OCHOBBI: 3 3 3
1. Teopus cTpoeHHs] OpraHUYECKUX COCTUHEHUM 1 1 1
A.M.Bbytneposa.
2.DJ51eKTpOHHAs! IPUPOJAa XUMUYECKHUX CBA3EH B 1 1 1
OpraHNYEeCKON XUMHH.
3.Knaccudukanus opraHu4ecKux coeTuHEHUH. 1 1 1
2 ¥YrieBoaopoabl: 12 12 10 1 1
1. [IpenenvHble 3 3 3 - -
2. HenpenenbHbie 4 4 3 1 -
3. ApomaTuueckue 2 2 2 - -
4. IIpupoHbIE UCTOUHUKU YTJIEB-POJOB 3 3 2 - 1
3 Kucaopojacoaep:kaiiue OpraHu4ecKue 12 12 10 2
BelllecTBA:
1.Cutpsl ¥ peHOoIBI 4 4 4 -
2.Anbnerunl, KapOOHOBBIC 4 4 3 1
KHUCIIOTHI
3.Kupbl1,yriaeBoibl 4 4 3 1
4 | AzoTconep:xainue OpraHnyeckue BellecTBAa: 4 4 4
1.AMuHBI
2.benku 2 2 2
2 2 2
5 | BbICOKOMOJIEKYJISIDHBIE CO€MHEHUSI. 3 4 2 1
CuHTeTHYeCKHE MOJIUMEPHI:
1.ITorsatue o BMC. OcHOBHBIE METOALI CHHTE3A. 1 1 1
2. CUHTETHYECKHUE KayuyyKH U BOJIOKHA.
3.006006m1eHre 3HAaHNUI 110 OPTraHUIECKON XUMHUH. 1 1 1
4./ToroBasi KOHTpOJIbHASA paboTa. 1
1 1 1
Bcero: 34 35 30 3 2
JIOKYMEHT MOZAMUCAH 3NIEKTPOHHON MOANUCHIO
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COJIEP)KAHUE YYEFHOM JUCITUTIINHBI
OPTAHUYECKASA XUMMUSA 35 u/rox (1 u/Hen.)
Tema 1. TeopeTuueckue 0CHOBbI OpraHuveckoii Xummu (3 )

@opMUpPOBAHHE OPraHUYECKOM XHMHUU KaK Hayku. Teopusi CTpPOEHHS OpPraHUYECKHX
coequHeHuil A. M. ByrnepoBa. Yraepoansiii ckener. Panukanel. @yHKIMOHAIBHBIE T'PYIIIBL.
I'omonornueckuit psaa. ['omonoru. CtpykTypHast uzomepusa. Homenkmarypa.  DneKkTpoHHas
NpUpoJa XUMHUYECKHX CBA3€H B  OPraHMYECKUX  COEIUHEHUSX. Knaccudukanus
OPTraHNYECKHUX COCTUHEHUN.
JdemoncTpanuu. OOpasibl OpraHUYECKHX BEIIECTB M MaTepuaioB. MoJenu MOJeKyI
OpraHWYECKUX BEHIECTB. PacTBOPMMOCTh OPraHMYECKUX BEIIECTB B BOJE M HEBOJHBIX
pactBopuTensx. [lnaBnenue, o0OyrnuBaHue M ropeHue OPraHUYECKUX BEIECTB.

YIJIEBOAOPO/BI (12 1)
Tema 2. [IpeaennHblie yrieBogopoasl (aakansl) (3 4)

Crpoenune ankaHoB. ['omonoruueckuit psg. Homenkmarypa u uzomepus. Dusumyeckue u
XMMHYECKHE CBOMCTBa ankaHoB. Peakuwus 3amenieHud. [lonydeHrne u nmpuUMEHEHHE aJKaHOB.
[Tonstue o umknoankanax. Jemoncrpaumu. B3peiB cMecu MeTtaHa ¢ BO3ayxoMm. OTHOILIEHHE
QTKaHOB K  KHCIIOTaM, IeJIoyaM, pacTBOpY IepMaHraHata Kamus U OpOMHOH
Bojic.JlJabopaTopHble onbIThl. 3roTtoBneHue wmozaenel MOJEKYJT  YIJIEBOAOPOJIOB U
rajoreHonpon3BoaHbIx.PacueTrnble  3amaunm. HaxoxnaeHwe  MONEKyasipHOH  Gopmylibl
OpPTraHWYECKOTO COSAMHEHUS TT0 Macce (00beMy) ITPOTYKTOB CTOPAHUS.

Tema 3. HenpeaesbHble yriieBoaopoasbl (4 4)

Ankenbl. CtpoeHne ankeHoB. ['omonornueckuil psa. Homenknarypa. M3omepusi: yriaepoaHoit
LIEIIY, ITOJIOKEHUsI KPAaTHOU CBS3H, yuc-, mpauc- U30Mepus. XUMHUYECKUE CBOMCTBA: PEaKLUU
OKHCIIEHUs, IPUCOEANHEHUS, Tonumepu3annu. [Ipumenenne ankeHoB.AJkaauenbl. CTpoeHue.
CaoiicTBa, npumeHenue. IIpuponnbiii kayuyk.AnakuHbl. CTpoeHue aunerwieHa. I'omonoru u
n3omepsl. Homenkiarypa. @u3nyeckre M XMMUYECKUE CBOMCTBA. Peakuuu mprCOeNNMHEHUs U
3amerienus. [lpumenenue.lemoncrpauuu. Ilomydenue amneruneHa KapOUIHBIM CIIOCOOOM.
B3anMopeiicTBre arnerusieHa ¢ pacTBOPOM IepMaHraHaTa Kayius U OpomMHO# Bopjoi. ['openue
aneTwieHa. PasnokeHue — kayyyka IpM  HarpeBaHMM W UCHBITAHUE  IPOAYKTOB
paznoxenus.IIpakruyeckas padora Nel. [TonyueHne >TrieHa U U3y4E€HHE €TO CBOMCTB.
Tema 4. ApomaTH4yecKne yriieBoAopoasbl (apeHsl) (2 4)

Apenbl. Ctpoenue 6en3ona. M3omepust 1 HoMeHKIaTypa. OU3NUEcKrue U XMMUYECKHE CBOICTBA
6ensona. ['omonoru Gensona. ['eHeTHUeckas CBS3b apOMaTUYECKHX YIIIEBOAOPOAOB C JIPYTHMMHU
KJaccaMu yrieBogoponoB. JlemoHcTpauuu. beH3onm kak pacTBopuTelb, ropeHue OeH3oJa.
OtHomenue O6eH3ona kK OpOMHOHN BOJE U PacTBOPY NepMaHTraHaTa Kaiaus. OKHUCIeHUE TOIyoIa.

Tema 5. llpupoaHbie HCTOYHUKH YIJIEBOAOPOIOB (3 1)

[Tpuponusrii raz. Hedts u Hedrenpoaykrsl. dusnueckue cBoiictBa. CriocoObl mepepaboTKH.
JemoncTpanuu. O3HaKOMIICHHE ¢ 00pa3LaMy MPOAYKTOB He(TenepepadoTKH.
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KNCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJUHEHUA (16 1)
Tema 6. CiupTthl ¥ QpeHOJIbI (4 1)

OpHoatomHble TpenenbHble coUpThl. CTpoeHHe MOJeKyld, (YHKIHOHAJIbHAS TpyMIa.
Bonoponnas cBsi3b. M3omepust 1 HomeHkiatypa. CBolcTBa MeTaHoJa (3TaHOJIA), TTOTYyYCHUE U

npumeHenue.  Ou3nonoruyeckoe  JEUCTBME ~ COUPTOB ~ HA  OpPraHu3M  4eJOBEKa.
MHOroaToOMHbBIE  CHUPTHI. OTUIEHIJIMKOIb,  TJIMILEPHH. CaolicTBa, MPUMEHEHHUE.
DeHOJIBL. Crpoenue MOJIEKYJIBI ¢benona. B3anmuoe BIIMSTHUE aToOMOB

B MOJICKyJIe Ha TmpuMepe Mojekynbl (enona. CoictBa. TOKCHYHOCTH (eHONIA W €ro
coeaunenuil. [Ipumenenue genona. ['eHeTnyeckas cBs3b CIUPTOB U (PEHOIIA C YTIICBOJOPOJAMH.
JemoncTpauuu. Bzaumopeiicteue geHosna ¢ GpoMHOIM BOJIOW M paCTBOPOM THAPOKCHIA HATPHSI.
PactBopenne raunepuHa B Boae. Peakuumsa romnepuHa ¢ rugpokcugom  meau(lIl).
Pacyernble 3amaym. PacueTel MO XMMUYECKMM YpABHEHUSM IPU YCIOBHH, YTO OJHO W3
pearupyoIrx BEIecTB JaHO B U30BITKE.
Tema 7. Aubaeruabl, KeTOHbI, KAPOOHOBbIE KMCJIOTHI (4 1)

Anpneruasl. Kemonwi. Crtpoenue wonekyn. DyHkuMoHanbHas rpynna. HM3omepus u
HOMeHKJIaTypa. dopmanbaeru W aneTaabJeruja: CBOMCTBA, IIOJIYYEHUE W IPUMEHEHHE.
Ayemon — npeocmagumens kemoHno8. Ilpumenenue.OnHOCOCTaBHbIE NpeeIbHbIE KapOOHOBBIE
kucinotel. CtpoeHwe wmoJiekyn. DOyHKIUOHaNbHas Tpynmna. HM3omepus U HOMEHKIATypa.
CaoticTBa KapOOHOBBIX KuCOT. [Ipumenenue. Kpatkue cBeieHrs 0 HEMpeaeIbHBIX KapOOHOBBIX
kucinotaxl eHeTuueckass CBA3b KapOOHOBBIX KHCJIOT C JAPYTUMH KJacCaMU OpraHUYeCKHX
coequHeHuil.JleMoncrpanuu. IlonydeHne sTaHans OKHUCIECHHEM 3TaHosA. B3aumopeincreue
MeTaHajsl (dTaHalsl) ¢ aMMHAYHBIM pacTtBopoM okcuaa cepebpa(l) m ruapoxcuma memm(Il).

PaCTBOpeHI/Ie B all€ToOHEC PA3INIHBIX OpPraHu4YCCKUx BCIIICCTB.
IIpakTnyeckass padora Ne2. PemieHue 5>KCIEPUMEHTAIBHBIX 3a7ad Ha paclo3HaBaHHUE
BEIIECTB.

Pacuernbie 3axaun. OnpeneneHre MacCOBOM WM 0OBEMHOM JTOJIM BBIXOJ1a TIPOJIYKTA PEAKIIUN
OT TEOPETUYECKU BO3ZMOKHOTO.

Tema 8. ’Kupsbl. YriaeBoani (4 4)

Kupel. Haxoxnenune B mnpupone. CsoiictBa. Ilpumenenue.Mowwue cpedcmsa. Ilpasuna
bezonacnoco obpawenus co cpeocmeamu oOvimogou xumuu.l'moko3a. CTpoeHHE MOJIEKYIIBL.
CaoiictBa rmoko3bl. [Ipumenenue. Caxapo3za. CBoiicTBa, mpuMeHeHrneKpaxMai v 1euioa03a —
NPEACTABUTENN TMPUPOJHBIX MOJIUMEpPOB. Peakiuss mnoidukoHaeHcauuu. @Puznyueckue u
XUMHUYECKHE CBOIICTBA. Haxoxnenue B NPUPOJE. [Ipumenenue. ArneraTtHoe
BOJIOKHO./leMoHcTpanuu. PacTBOpUMOCTh  KMpPOB, JOKA3aTebCTBO HX HEMPEAEIbHOIO
Xapakrepa, OMbUICHHE XHUpoB. CpaBHEHHME CBOMCTB MbUIa M CHHTETHYECKMX MOIOIIUX
cpenctB.BzaumonelictBue 1moko3sl ¢ ruapokcugom Meau(Il). BzaumopneilicTBre TIIOKO3BI €
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l).BaumoneiictBue caxapo3bl C THIPOKCHIAOM
Kanplusa. B3aumopnelicTBue kpaxmana ¢ HofoM. ['maponns kpaxmana. O3HaKOMIIEHHE C
o0Opa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckas paGoraNe3. PemeHue -SKCIEPUMEHTANBHBIX 3a7ad Ha I[OJIyY€HUE U
pacro3HaBaHUE OPraHUYECKUX BELIECTB.
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A30TCOIAEPKAIIMUE OPTAHUYECKHUE COEJUHEHUA (4 u)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)

Amunbl. CtpoeHue Mosekysl. AMuHorpynmna. dusndeckre 1 XMMUYECKUE CBOWCTBA. AHUIIMH.
CpolicTBa, TNPUMECHEHUEC.AMMHOKHCJIOTBI. M3omepuss u  HomeHkiarypa. (CBoONMCTBa.
AMUHOKHCIIOTHI Kak aM(pOTepHbIe Opranndyeckue coeaunenus. [Ipumenenue.

Tema 10. Beaxu (2 4)

Beaku — npupoansie nonumepsl. CoctaB u crpoeHne. OU3ndeckue U XMMUYECKHE CBOICTBA.
[IpeBpanieHne 60eIKOB B OpraHu3Me. Y CIEXH B U3YYCHUH U CUHTE3€ OEIKOB.XHUMHUS U 3J0POBbE
yenoBeka. JlekapcrBa. IIpoGsiembl, cBS3aHHbIE C MPHUMEHEHHEM JIEKAPCTBEHHBIX IPENapaToB.
JdemoncTpanmu. Okxpacka TKaHM aHWIMHOBBIM KpacurteieMm. Jloka3aTenbCTBO HaJIWMYMs
(YHKIMOHAJIBHBIX TPYII B PACTBOpPaX aMHHOKHCIOT. LIBeTHbIe peakunu Ha Oenku (OmyperoBast
Y KCAaHTONIPOTEUHOBAS PEAKIINH).

BBICOKOMOJIEKYJIAPHBIE COEJUHEHUS (4 41)
Tema 11. CunteTudeckue nojaumepsl (4 1)

IloHATHE O BBICOKOMOJIEKYJISIPHBIX CcOeAuHEHUsAX. IlosmMepsl, MoiaydaeMble B peaKIUaX
nosmmepu3aruu. Ctpoenue monekyin. [lomustunen. [Momunponunen. @erongopmanvoezuomnvie
CMOTIbL.

Cunrernueckue kaydyku. CTpoeHHE, CBOWCTBA, MOJydYeHHE W NpuMeHeHue.CHUHTETHYECKHE
BosiokHa. Kampon. JlaBcan. JlemoncTpamuu. OOpa3ifsl miacTMace, CHHTETUYECKUX KaydyKoB U
CUHTETHUYECKUX BOJIOKOH. Pacrio3HaBaHUE Mj1acTMacC U BOJIOKOH.
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Y4eOHO-MeTOAUYECKNA KOMILJIEKT:

1.Yuebuuk Pymsutuc I'.E. ®.I" ®enpaman Xumus: opraHuyeckast XuMust: yueOHuk g 10 k.
obmeobpazoBatenbHbIx yupexaenuil/ [.E Pymsuruc, @.I" ®enpaman.- 12-e uszm., ucnp. - M.:
[Ipocsenienue, 2009.-176¢.,

2. I'apa H.H. [Iporpammsbl 061meo0pa3oBaTenbHbIX yupexaeHuil. Xumus. — M.: TIpocBemenue,

2008. -56c.
3. I'apa H.H. Xumus: ypoku B 10 kmacce: mocobue misi yuurtens. — M.: Ilpocsemienue,
2012. - 11 c.

4. Papenxuii A.M. Kontponbabie paboTsl mo xumuu B 10-11 kimaccax: mocodue it yauTens. —
M.: Ilpocsemenue, 2006. — 96 c.
5. T'apa H.H. Xumus: ypoxu B 10 ki1.: mocodue nist yuurens. — M.: [Ipocsemenue, 2008. — 11 c.

JlonoiHUTeILHAS JTUTEPATypa AJs yUUTeJIs:

1.T'abpuensu O.C., OctpoymoB WN.I". O6mas xumMust B TecTax, 3aj1adax, ynpaxkaHeHusx. 11 kmacc:
VY4eb. mocobue s obmeodpazosar. yupexaenuit. - M.: Ipoda, 2004.- 304c.

2.Paneuxuii A.M., T'opmikosa B.I1., Kpyrnukosa JI.H. /lunaktrueckuii MaTepra no XuMuM AJ1st
10-11 kmaccoB: mocobue misa yuurens. — M.: [Ipocsemienue, 2005. 3. Kypuan: «Xumus B
HIKoJiey, «XUMHsI»- NpusioxkeHue K razere «llepBoe ceHTAOps».

4.bubnuoteuka razersl «IlepBoe CeHTAOPS».
5.9nextponnbie Hocutenu:Penututop. Xumus.[1omHbINA MIKOJIBHBIN KYpC;

JlonoJIHNTeIbHAA JIUTEPATypa AJIsl yYeHHKa

1. Manbeiukuna B. 3anumarensras xumus. Heckyunsrit yaeOunuk. — Cankr-Ilepredypr: Tpuos,
1998.

2. Aptemenko A.W. Y auBuTensHbINH MUp opraHnyeckoi xumun. — M.: Jpoda, 2012.

Amuk6epona JL.IO., Pykk H.C.. [Tone3nas xumust: 3agaun u ucropus. — M.: JIpoda, 2013.

4.  Crenun b.JI., Amux6epoBall.lO.. 3anumarenbHble 3a1aHust ¥ 3PPEKTUBHBIE OMBITHI 10 XUMHUH.

— M.: Jlpoda, 2013.

Aptemenko A.U. [Ipumenenne opranndeckux coenuuenuii. — M.: Jlpoda, 2013.

6. Kapmosa A.A., Jleskun A.H. Opranndeckas xuMusi: WULTIOCTpupoBaHHbIi Kype: 10(11) kmacce:
nocobue s ygamuxcs. — M.: [IpocBemenue, 2005.

7. Ymxkanosa B.H., Moanuauc H.B. Xumus: KonkypcHsie 3amanns u otBeThl: [locodue mst
nocrynatouux B BY3e1. — M.: IIpocsemenue, 201 1.

(8]

e

6. KoHTpoJIb 32 ypOBHEM 3HAHMN yyaluxcs NpeaycMaTpruBaeT IPOBEICHUE IPAKTHUECKUX,
KOHTPOJIBHBIX Pa0OT U TEKYIINX CaMOCTOSITEIBHBIX PadOT B paMKax KaXJI0H TEMBI B BUJE
¢dparmenTa ypoxa.

MoOHHUTOPHHT ypOBHS 00Y4EHHOCTH M KQ4eCTBA 3HAHWH YYaIUXCS 110 YICOHBIM YETBEPTSM.
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