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Pabouas nporpamma 3/1€KTUBHOTO Kypca «Xnumusa B Tectax». 10-11 Knaccobl.
IHosicHuTe IbHAS 3aNIMCKA
PabGouas nporpamma 3J€KTUBHOTO Kypca «XHUMHS B TECTax» MpeJaHa3HauYeHA
1151 ooyuarormuxcst 10 1 11 KiaccoB ecTeCTBEHHO-HAYYHOTO TTPOQuIIS.
DJIEKTUBHBIA KypC BBEJIEH B IIEJISIX YCHENIHON MOJATOTOBKH OOYYarOIIMXCS
TMMHA3Ud K OCBOCHHUIO Y4EOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO MpOoduis,
SBJIIONINXCS ONPEACSIONMMEI B BbIOOpE X Oyayuied mpodeccuu U yCreuHoro
MPOXOXICHUSA TOCYIapCTBEHHON HTOroBoi arrectaumu (nanee-I'MA) B dopme
€IMHOTO TOCYJITAPCTBEHHOTO dK3aMeHa (nanee-EI'D) mo xumuu.
[Iporpamma BKJIIOYAET MOSICHUTENIBHYIO 3aMHUCKY, COJCp)KaHHE OOy4eHUS,
IJTAHUPYEMBIE PE3YIBTAThl OCBOCHHUS ITPOTPAMMBI, TEMATUYECKOE TNIAHUPOBAHHUE.
[Iporpamma peannzyercst B T€UEHHUE ABYX JIET 00yueHus B o0beme 68 4acoB:
34 gaca B 10 xmacce (1 gyac B Henemo) u 34 gyaca B 11 kimacce (1 gac B Heenio).
BaxneiimM mnokasareneM KadecTBa OOpa30BaHUS SIBISIETCS OOBEKTHUBHAS
OLICHKA Y4Y€OHBIX JOCTHMKEHUN ydalluxcs. ODTOT IOKa3aTesib BaXEH Kak s
BCEl cucTteMbl O0Opa3oBaHMs, TaK M JJIs KaXJOTO OTACJIBHOTO Y4YCHHKA.
[IpakTyeckoe UCMOJIb30BAaHUE COBPEMEHHBIX TECTOB YUYEOHBIX JOCTHUKEHUUN
JlaeT y4alluMCsi BO3MOXHOCTh OOBEKTHBHO OIICHUTh YPOBEHb CBOMX 3HAHWH, a
TaK)K€ ONpPENEeTUTh CBOE MeCTO (peWTHUHr) cpemu apyrux ydammxcs. Ocoboe
MECTO B TECTOBOM KOHTPOJIE 3HAHUU YyYalIUMXCAd 3aHUMAET TOCYJapCTBEHHAas
utoroas arrecranus (nanee-I'MA) B popme u mo marepuanam EI'D.
OcHOBHBIE 337]a4M 3JIEKTUBHOTO Kypca:
— TIOBTOPEHHE OCHOBHBIX TEM Kypca HEOPTaHUUYECKOM, OPraHNIEeCKOM 1 001Ien
XUMHUH U KOHTPOJIb UX YCBOEHUS O0yJarOIUMHUCS;
— moaroToBka ooyyaromuxcs k 'MA no xumuu B popme u no matepuasiam EI'D
(dacth 1 sK3ameHa).
[lens mporpaMmbl 3JIEKTUBHOTO Kypca «XHMHUS B TECTax» — IMOATOTOBKA

BBIITYCKHUKOB IIKOJIBI K cade EI'D nmo xumum (dacteb 1 3x3aMeHa).
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Coaep:xanue 00yueHust

10 knacc
Tema 1. Tunmonorus TeCTOB

Buner tectoB nmoctmwxkenuid. @Oopmbl BBEACHHS OTBETA: CaAMOCTOATEIBHOE
cocTaBiieHHE (KOHCTpyHpoBaHHE) 0TBeTa («OTKPBITHIE TECThI»); BEBIOOPOUHBIN THII
oTBeTa («3aKpbIThie TECTH» ). KOMOMHUpPOBaHHBIE TECTHI.

Tema 2. TecTrl o TeMe «XUMUYECKAs CBSI3b)»

TecTbl o TemMe «XuMHUecKas CBsA3b» (JIMHUS 4 — KOBaJIGHTHAsl CBS3b, €€
Pa3HOBHUJIHOCTH M MEXaHU3MBbI 00pPa30BaHUs; MOJISIPHOCTh U SHEPTUST KOBAJIEHTHOM
CBSI3U; HOHHASI CBS3b; METAININYECKAS CBSI3b, BOAOPOIHAS CBS3b).

Tema 3. Tectel no Teme «Teopusa xumuueckoro crpoeHust A.M. bytieposa»

Tectol o Teme «Teopust xumuueckoro ctpoeHuss A.M. bytnepoBay (JinHus
11 — Teopusi CTpOEHHUS OPraHMYECKUX COEAUHEHMI; TOMOJIOTHS U H30MEpHs
(CTpyKTypHasi ¥ TPOCTPAHCTBEHHAs); THOpUAM3AlMS AaTOMHBIX oOpOuTanen
yrieponaa).

Tema 4. Tectsl o Teme «Knaccupukanuss XMuMAUYECKUX PEaKIU»

Tectel mo TemMe «Kiaccupukauuss XUMUYECKUX peakuuin» (auHus 17 —
KJaccu(ukaiys peakiuii B HEOPraHMUeCKOW U OPraHUYeCKON XUMHUH).

Tema 5. Tectsl mo Teme «Knaccudpukamuss OpraHMYECKUX COEIMHEHHM.
Howmenknarypa»

TecTsl o Teme «Knaccudukanusi OpraHuueCKUX COSTMHEHUM.

Homenknarypa» (iunus 10 — kinaccudukanys opraHiyecKuX COeIMHEHUT;

HOMEHKJIaTypa OpraHU4eCKUX COEIMHEHUI (TpuBHaNBHASA "
MEXKTyHApOIHas);

panukait; QyHKIMOHAbHAS TPYIINa).

Tema 6. Tectsi mno TemMe «XapakTepHble XHUMHUYECKHE CBOWCTBA
YTIIEBOJOPOAOBY

Tectl mo Teme «XapakTEpHbIE XHMHUYECKHE CBOWCTBA YTIIIEBOJIOPOIOB)

(iuausg 12 — XxapakTepHble XMMHYECKHME CBOWMCTBA YTJIEBOAOPOJOB: AIKAHOB,

4
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LIHUKJIOAJIKAHOB, AJIKEHOB, JWEHOB, AQJIKWHOB, apOMATHYECKUX YTIIEBOAOPOJIOB
(ObeHzomna u Tomyona)).5

Tema 7. Tectbl 1o Teme «XapakTEpHbIE XHUMHUYECKHME CBOMCTBA
KUCJIOPOJICOJIEPKAIIMNX COCTUHECHUIN

TecTbl o TEME «XapakTepHble XUMHAYECKUE CBOMCTBA
KHCIIOPOJICOIepKAIIUX coeTUHEeHU» (TuHUM 12 u 14 — xapakTepHble XUMUYECKUE
CBOMCTBA TMpPEACTbHBIX OJHOATOMHBIX M MHOTOAaTOMHBIX CIHPTOB, (heHoma;
XapaKTepHbIE XHUMHYECKHUE CBONCTBA ajbJCTUIIOB, MPEACIbHBIX KapOOHOBBIX
KHUCJIOT, CJIOKHBIX A(DUPOB).

Tema 8. Tectbl mo Teme «XapakTEepHbIE XMMHYECKHE CBOMCTBA IPYTHX
OPraHUYEeCKUX COCAUHEHUI)

TecTel o TeMe «XapakTepHbIE XUMUYECKHE CBOWCTBA IPYTUX OPTAHUYECKHUX
coenuHeHuit» (uauu 13 w15 — XapakTepHble XHUMHUYECKHE CBOMCTBa
a30TCOJAEpKAIMX  OPraHWYECKUX  COCAMHEHUH:  aMHUHOB, aMHHOKMHCIIOT;
OMOJIOTMYECKU Ba)KHBIC COCAMHEHUS: YTJIEBOJbl (MOHO-, M- U TOJUCAXaAPUIBI),
KUPBI, OCIIKN).

Tema 9. Tectel mo Teme «OOuME MNpPeACTaBICHUS O MPOMBIILIEHHBIX
crioco0ax Moay4YeHus: BAXKHEUIITUX BEIIECTBY

Tectsl Mo Teme «OOIIME NpeACTaBICHUS O MPOMBIIUICHHBIX CIOCO0axX
MOJYYEHUs] BAXXHEUINIMX BEIIECTB» (JUHHUSA 25 — 0OIIMe Hay4dHbIE MPUHIIUIBI
XMMHUYECKOTO MPOMU3BOJICTBA (HA MpPUMEpPE METAHOJIAa); XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOUIEH CPEeAbl U €r0 MOCJIEACTBUS; NPUPOIHBIE UCTOUHUKH YIJIEBOJOPO/IOB,
UX TMepepadoTKa; BHICOKOMOJIEKYIISIPHBIC COSIUHEHUS; PEAKIIUU TTOJIMMEPU3AIINY U
MOJIMKOH/ICHCALINY; TTOJIMMEPDI, MJIACTMACCHI; KAYYYKH U BOJIOKHA).

Tema 10. Tectsl o Teme «I'eHeTUECKask CBSI3b OPTAaHUYECKUX COCTUHEHUI

TecTbl 10 Teme «I'eHeTHUecKast CBSI3b OPraHUYECKUX COeAMHEHU D (TuHus 16
— B3aMMOCBSI3b OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUM ).

Tema 11. UToroBoe TecTupoBaHue 3a Kypc OpraHM4eckoil XuMuu B popmare

9K3aMCHa
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Htorosas TectoBas paboTa 3a Kypc opraHmdeckoid xumuu B Gopmare EI'D

(yiuaum 4, 10-17, 25). AHanu3 BBIIOJIHEHUS! PaOOTHI.

11 knacc

Tema 1. OcobenHocTu caauu 3k3aMeHa B popme u o marepuaiam EI'D

[IpaBuna qist yuactaukoB EI'D (o0uue Bompock!; nqeicTBus yyactTHukoB EI'D
IpU NOArOTOBKE U npoBeaeHuu EI'D; nmogaya anensiuuii; Bpljlaya CBUAETEIBCTB O
pesynbTatax EI'D). Onucanue 6;1aHKOB perucTpaiui U oTBeToB ydyacTHuka EI'D.
[IpaBuna 3anonnenus 6nankos EI'D.

Tema 2. Tectl mo Teme «CTpoeHME aroMa. IIEKTPOOTPHUIATEIBHOCTD.
CreneHb OKHUCIICHHS U BaJICHTHOCTD)

Tectel mo teme «CTpoeHHE aToma. IIEKTPOOTPHULATENBHOCTh. (CTeneHb
OKHUCJICHUSI ¥ BaJICHTHOCTHY» (JMHUU | U 3 — COBpEMEHHBIC MNPEJCTABICHUS O
CTPOEHHUM aTOMa; JJIEKTPOOTPULIATEIBHOCTh U CTENEHb OKUCICHUS XUMHUUYECKHUX
AJIEMEHTOB; BaJ€HTHOCTb aTOMOB).

Tema 3. Tectbl o Teme «llepuoanvecku 3aKOH U MEPHOUYECKAsT CUCTEMA
J.1. MenpaeneeBay

Tectel mo teme «lleproanuecku 3akoH W nepuomuueckas cucrema [[.U.
MenpeneeBay (JIuHUA 2 — MEPUOAMYECKH 3aKOH W mepuoanueckas cucrtema J[.U.
MeHnneneeBa; 3aKOHOMEPHOCTH U3MEHEHUS! XUMUYECKUX CBOWMCTB JJIEMEHTOB U MX
COEIMHEHUH I10 IEpUOJaM U IPyIIa).

Tema 4. TecTosl 10 TeMe «XHUMUYECKas CBA3b. BeliecTBa MONEKYIAPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS»

Tectel mo Teme «Xumuyeckas CBA3b. BelecTtBa MOJEKYIAPHOTO U
HEMOJIEKYJIIPHOTO  CTpOeHUs» (auHUS 4 — TUNBl XUMHYECKOW CBA3M;
XapaKTEpUCTUKH  XHMHUYECKOM  CBSI3M;  BEIIECTBA  MOJICKYJSIDHOIO  H
HEMOJIEKYJIIPHOTO CTPOCHUS; THUI KPUCTAUIMYECKOW PELIETKH; 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS).

Tema 5. Tectrl o Teme «Teopus xumuueckoro crpoerust A.M. Bytneposa»
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Tectsl o Teme «Teopust xumuyeckoro crpoenuss A.M. bytineposa» (JinHuS
11 — Teopus CTPOCHHSI OPTAHUYECKUX COEAMHEHMI; TOMOJIOTUSI U U30MEPHS).

Tema 6. TecTrl o TeMe «XUMUYECKasT PEAKIIUS»

Tectol o Teme «Xumuueckas peakius» (uauu 17-18, 22 — knaccudukanus
peakuuii B HEOPTraHWYECKOM W OpPraHUYECKON XHMHUHU; CKOPOCTh PEAKLHH, €€
3aBUCUMOCTbh OT Pa3IUYHbIX (HhaKTOpPOB; OOpaTUMbIE M HEOOpATUMBIE pPEaKIIUU;
XUMHUYECKOE PaBHOBECHE; CMEIIECHHE XHUMHUYECKOTO PaBHOBECHUS MOJ JIEHCTBHUEM
pa3nuyHbIX (PaKTOPOB).

Tema 7. Tecthl o Teme «PactBopbl. CHIIbHBIE M CJIA0BbIE 3IEKTPOJIUTHI.
Peakiuu nonnoro oomena. I'maponuz»

Tectbl mo Tteme «PactBopbl. CuibHbIE M Ci1a0ble AJIEKTPOJIUTHL. Peakuuun
HOHHOTO oOmeHa. ['maponus» (muHum 6, 21, 24, 26 — BBIUKUCICHHE MACCHhI
PAaCTBOPEHHOIO BEIIECTBA, COJIEPIKALLErOCs B OINPEIEICHHON Macce pacTBopa C
M3BECTHOM MACCOBOM JOJIEH; AUCCOLMALMS 3JIEKTPOJMTOB B BOJIHBIX PacTBOPAX;
CWIbHBIE U CJIa0ble DJIEKTPOJIMTHI; PEAKIIMM MOHHOTO OOMEHa; TMIPOJIU3 COJIEH;
cpelia BOJHBIX pacTBOPOB: KMCIOTHAs, HEUTpaibHAasl U LIEJIOUHAas).

Tema 8. TecTrl o TeMe «OKHUCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIII

TecTsl 0 TeMe «OKUCIUTETHFHO-BOCCTAHOBUTEIIbHBIE peakium» (JuHun 19-
20 — OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKITUHU; KOPPO3HSI METAIIJIOB M CIIOCOOBI
3aIUTHI OT HEE; DIEKTPOJIU3 PACINIABOB U PACTBOPOB (COJIEH, IIEI0Uei, KUCTIOT)).

Tema 9. Tectsl o Teme «Kinaccudukaiys 1 HOMEHKIATypa HEOPTaHUIECKUX
BEILIECTBY

Tectot mo TemMe «Knaccudukanus M HOMEHKIATypa HEOPraHMYECKUX
BemecTB» (MuHuu S5 w10 — kimaccudukanus HEOPTaHUYECKUX BEIICCTB;
HOMEHKJIaTypa HEOPraHUYECKHUX BEIIECTB (TPUBUAJIbHAS U MEXTyHAPOIHAS)).

Tema 10. Tecthi mo TeMe «XuUMHS MPOCTHIX BEIIECTB: METAUIOB U
HEMETAJJIOB)»

TecTbl Mo TeMe «XUMHUSI IPOCTHIX BEIIECTB: METAUIOB U HEMETAIIOBY (JIMHUU
7-9 — oOmas xapakTepucTuka MeTauioB TmaBHbX noarpynm [-III rpynn u

NEPEXOJHBIX J3JIECMCHTOB (MCI[L, IMHUHK, XPOM, }KCJ'IGSO) 0 HUX IIOJOXCHHIO B
7
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NEPUOANYECKON CHCTEeME U OCOOCHHOCTSIM CTPOCHHS HMX aTOMOB; oOmas
XapaKkTepUCTUKA HEMETAIUIOB IaBHbIX noarpynn [V-VII rpynm mo ux nomoxeHuro
B IEPUOANUYECKON CUCTEME U OCOOEHHOCTSIM CTPOCHHUS UX ATOMOB).

Tema 11. TecTsl Mo TeMe «XHUMHSA CIOKHBIX HEOPTAHUYECKUX BEILIECTB:

OKCHUJIOB, TUPOKCHUJIOB U COJIEH»

TecTel Mo TeMe «XHMHS CIIOKHBIX HEOPraHWYECKHUX BEIECTB: OKCHUJOB,
THAPOKCHUIOB U cojei» (IuHuu 7-9 — XxapakTepHble XUMUYECKUE CBOMCTBA OKCH/IOB:
OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX); XapaKTepHble XHMHUYECKHE CBOMCTBA
OCHOBAaHMM, aM(pOTEPHBIX TUAPOKCUIOB M KHUCJIOT, XapaKT€pPHbIE XUMHUYECKUE
CBOMCTBa COJICH: CpPEIHMX, KHUCIBIX, OCHOBHBIX, KOMIUIEKCHBIX (Ha MpUMEpe
COEIMHEHUH aJTIOMUHUS U LIMHKA)).

Tema 12. Tectet mo Teme «XapakTepHblE XHMHUYECKHE CBOWCTBA
opraHu4eckux BeniecTs. HoMeHkIaTypa opraHM4ecKux BEIIECTBY

Tectel 1o TeMe «XapaKTepHbIE XUMHUYECKHE CBOMCTBA OPraHMYECKHUX
BemecTBy (muHUM 12-16, 24 — xapakTepHble XWMHUYECKHE CBOICTBA aJIKaHOB,
LUKJIOAJIKAaHOB, AQJIKEHOB, JIME€HOB, AJKWHOB, apOMAaTUYECKHUX YIJIEBOJOPOIOB
(6eH3ona ¥ TOJyOJia), MPENETbHBIX OJHOATOMHBIX M MHOTOAQTOMHBIX CIHPTOB,
deHoma, anpIeruaoB, NPENETbHBIX KapOOHOBBIX KHCIOT, CJIOXKHBIX 3(HUPOB;
aMHUHOB, aMHHOKHCJIOT, YTJIEBOJIOB (MOHO-, TU- M MTOJIMCAXapHUIbl), )KUPOB, OSIKOB).

Tema 13. Tectel mo Tteme «l'eHeTHueckas CBsI3b OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX U OPraHUYECKUX BEILIECTB)

TecTel o Teme «I'eHeTHUECKas CBSA3b OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U
OpraHu4eckux BewecTB» (MMHUM 9 u 16 — B3aMMOCBS3b PA3IUYHBIX KIACCOB
HEOPTraHWYECKHUX U OPTraHMYECKUX BEILECTB).

Tema 14. Tectsl o TeMe «PacueTsl 110 ypaBHEHUAM XUMUYECKUX PEAKIUN»

TecTbl 10 Teme «PacueTsl IO ypaBHEHUSIM XUMHUECKUX PEeaKui» (TMHUH 23,
27-28 — pacueThl MacChl BEUIECTBA WM 00bEMa T'a30B MO0 U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMM BEILECTB;
TEIIOBOM 3P (EKT peakluu; TEPMOXUMHUYECKHE YpaBHEHUS; 3a/adll Ha BbBIXOJ

MPOJYKTa U TIPUMECH).
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Tema 15. Tectrsl o Teme «MeTOABI MO3HAHUS B XUMUN. XUMHUS U KA3ZHD)

TecTsl Mo TeMe «MeTo/Ibl TO3HAHUS B XUMHUH. XUMUS U KU3Hb» (TuHUSA 12,
24-25 — sKcriepUMEHTaIbHBIE OCHOBBI XUMHUHU (TIpaBujia paboOThI B J1aOOpaTOPUH;
METOJbl pa3AeJiCHUsI CMECEl M OUMCTKU BEIIECTB); KAUECTBEHHbIC PEAKIUU Ha
HEOPTraHWYECKHE BEUIECTBA U MOHBI, UICHTU(UKAIUS OPraHUYECKUX COCIUHEHUM;
OCHOBHBIE€ CMOCOOBI MOJYyYEHUS YTIIEBOAOPOIOB (B J1aOOpaTOpuM); OCHOBHBIE
CIIOCOOBI  TIOTYYEHUSI KHUCIOPOCOJSPIKAINUX OPraHUYECKUX COSTUHEHUN (B
7ab0paTopun); MOHATHE O METALTYPruM: OOIIKe CIOCOOBI MOJyUYEeHUS] METaJIOB;
o0l11lMe Hay4YHbIC MPUHITUITEI XUMUUYECKOTO MPOU3BOACTBA (Ha IPpUMEPE MOTYyYCHUS
aMMHaKa, CEpHOM KHCIIOThI, METaHOJIa); XUMHUECKOE 3arpsi3HEHUE OKpYKarouen
Cpeabl W €ro IOCHEACTBUS; MPUPOAHBIE MCTOYHUKHU YIIJIEBOJOPOJAOB, HUX
nepepadboTKa; BBHICOKOMOJEKYJISIPHBIE COCIUHEHHS; PEAKIUU TMOJIUMEPU3ALNN U
MOJIMKOHJICHCAIIUU;, TIOJTMMEPBHI, TIACTMACCHI; KAYYyKH U BOJIOKHA).

Tema 16. Tectsl no xumuu EI'D nponuibix et

Crpykrypa tecta mo xumuu EI'D (11 kimacc). Bpems, oTBogumoe Ha
BBITIOJIHEHUE TecTa. PexoMeHJauuu 1o MOPSAKY BbINOJHEHHsS Tecta. lIpaBuia
odopMIJICHUS OTBETOB Ha BOIPOCHI TecTa. PeleHue TecTOBBIX 3amaHuii EI'D
npouuibix Jier (auHuM 1-28). CoOTBETCTBHE MEXIYy KOJIHMYECTBOM BEPHO

BBITIOJTHEHHBIX 3aJJaHUH U TeCTOBBIM OaimoM. OrieHKa y4eOHBIX TOCTHKCHHI.

Ili1anupyembie pe3yabTaThbl 0CBOCHUSA MPOTrPaAMMBbI

JIMYHOCTHBIE PE3YIIbTATHI.

JInuHOCTHBIE pe3yybTaThl OCBOCHMS MPOTPaAMMBI OTpaXaroT
c(hOpPMHPOBAHHOCTh OTBITA ITO3HABATEILHOW U TPAKTHYECKON JIeITeIbHOCTH
o0ydJaromuxcs B MpoLecce peain3alii 00pa30BaTeIbHON EITEIIbHOCTH.

JInuHOCTHBIE pe3yJbTaThl OCBOCHMUS MIPOTPAMMBI OTPaXaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATeILHOCTH
oOy4Jaronmxcst B Mpoliecce peaau3aluu o0pa3oBaTEIbHON NEATEbHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpa>k1aHCKOTO BOCIIUTAHUS:
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OCO3HaHMS 00YUYaIOIIUMHUCS CBOUX KOHCTUTYITMOHHBIX TIPAB U 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY W TMPABOMOPSAJIKY; MPEJCTABICHUS O COLMUAIBHBIX HOpMax U
MpaBuIaX MEXJIMYHOCTHBIX OTHOLICHUH B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOM
TBOPYECKOW JEATEITHLHOCTH NP CO3/IAHUU YUE€OHBIX MPOEKTOB, PEIICHUN yUeOHBIX
M TIO3HABATENbHBIX  3a7ay, BBINOJHEHUM XHUMHYECKUX IKCIEPHUMEHTOB;
CITIOCOOHOCTH TOHHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI
JIPYTUX MPU aHAIHN3E PA3JIMIHBIX BUIOB YICOHON ACATEIHHOCTH;

2) IaTpHUOTUYECKOTO BOCIIUTAHUS:

IIECHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTCUYECTBEHHOM XMUMHHU; YBAKECHHUS K IMPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU U
MIPAKTUYECKOTO TPUJIOKEHUS XHWMHHU, OCO3HAHMSI TOTO, YTO JIaHHBIC HAYKH €CTh
pe3yabTarT JJIMTEIbHBIX HAONIOACHUN, KPOMOTIMBBIX 3KCIEPUMEHTATBHBIX
MOMCKOB, TTOCTOSHHOTO TPY/Jla YYEHBIX U MPAKTUKOB; HHTEPECA U MO3HABATEIIHBHBIX
MOTHBOB B TOJIYYEHHUHM M TOCIEAYIOIIEM aHajlu3e HH(POpMAIMd O TEPEIOBBIX
JOCTHXKEHUSX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHHMS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEJICHHUS; CIIOCOOHOCTH OIIEHUBATH
CUTYyallMu, CBSI3aHHbICE C XUMHUYECKHMHM SIBJICHUSAMHU, U NPUHUMATH OCO3HAHHBIC
pCILICHUsI, OPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOUX TOBAPHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEACTBUN MOCTYIKOB;

4) popmMupoBaHUs KyJIbTYPhI 310POBBS:

MOHUMAaHMS IIEHHOCTEH 370poBoro u 0Oe3omacHOro oOpasza IKW3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3MYECKOMY W
MICUXUYECKOMY 3[I0pPOBbIO; COOJIIOICHUS] TMpaBUil O€30MacHOro OOpalleHus ¢
BCIIECTBAMH B OBITy, TOBCEIHEBHOW JKW3HH, B TPYAOBOM NEATEIHLHOCTH;
MOHUMAaHUS [IEHHOCTU MPaBUJ WHIAUBUIYATBHOTO W KOJUIEKTUBHOTO 0OE€30MacHOTO
MOBEACHUS B CUTYalMsIX, YIPOXKAIOIIKMX 3I0POBbI0 M KWU3HU JIFOJEH; OCO3HAHUS
MOCJEACTBUA W HENPUSATUS BPEIHBIX TMPUBBIUCK (YMOTPEOJCHUS aJIKOTOJS,

HApKOTUKOB, KypEeHHS);
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5) TpyZ10OBOr0 BOCIHUTAHMUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HCCJIEIOBATEIbCKOM
NESATEIbHOCTH, OOIIECTBEHHO IMOJE3HOM, TBOPUYECKOW W  JpYruxX BHAAX
JESITEIbHOCTH; YCTAHOBKH HA aKTUBHOE YYAaCTHE B PEIICHUU MPAKTUUYECKUX 3314
COLIMAJIbHOM HaIpaBJIeHHOCTH (B paMKax CBOEro Kiacca, IIKOJIbl); MHTepeca K
MPAKTUYECKOMY M3YUYEHHUIO MPOQeccuil pa3ImyHOro pojia, B TOM YKCIie Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHN M0 XUMUU; YBaXKEHUS K TPYy, JIOJISIM Tpyaa U
pe3yibTaTaM TPYJIOBOM JESTEIBHOCTH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
WHJMBUAYAJILHOU TPAaeKTOpPUU 00pa3zoBaHus, Oyaymieit npodeccuu U peanuszanuu
COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM 3HAHMUS JJIsl aHaIW3a U OOBSICHEHUS
ABJICHUN OKPY>KAIOLIEr0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUN, YMEHUS JI€TaTh
000CHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAYUYHBIX (DAKTOB U UMEIOIINXCS JaHHBIX C
HEIbI0 TIOJIYYEHHS] JTOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOSATEIHHO
MCITI0JIb30BAaTh XUMUYECKHUE 3HAHUS JJIS PELICHUS MPOOJIEM B peabHbIX JKU3HEHHBIX
CUTYaLUsIX; THTEpECA K O3HAHUIO, UCCIIEA0BATEIIbCKON AEATEIIbHOCTH; TOTOBHOCTH
U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHHUI0, K AKTUBHOMY
MOJYYEHUI0 HOBBIX 3HAHWUW MO XHUMHU B COOTBETCTBUM C IKHU3HEHHBIMHU
NOTPEOHOCTSIMU; HWHTEpPeca K OCOOCHHOCTSIM Tpyla B pPa3IUYHBIX cdepax
poecCUOHaNBbHOM eI TEIbHOCTH.

MertanpeaMeTHbIE PE3YIbTATHI:

3HaUUMbIE IS (OpMUpOBaHUS  MHUPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTUHbI MHUpa M cHnenuduKy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
MPOIIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC Y4eOHbIC EeUCTBUS (TTO3HABATEIbHBIC, KOMMYHHUKATHBHbIC,
peryJsTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM

T'PaMOTHOCTH U counaanoﬁ KOMIICTCHIIMHN 06yqafoumxc>1;

11



Pabouas nporpamma 3/1€KTUBHOTO Kypca «Xnumusa B Tectax». 10-11 Knaccobl.

CIIOCOOHOCTH O0yJaroIIIXCs HCIIOJIb30BaTh OCBOECHHbBIE
MEXKIMCIUIUIMHAPHBIC, MUPOBO33PCHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE YYCOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHbIE pPE3yabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBnazieHNEe YHUBEPCATLHBIMU yY€OHBIMH MO3HABATEILHBIMY JICHCTBHUSIMU:

1) 6a30BBIC JIOTHYECKHUE ICHCTBUS:

CaMOCTOSITENIbHO  (OpMylMpoBaTh W aKTyallM3UPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPEAENATh LEId JCATEIbHOCTH, 3aJaBast
IapaMeTpbl U KPUTEPUU UX TOCTUKEHUSI, COOTHOCUTH PE3YJIHTATHI ACITEIbHOCTH C
MOCTABJICHHBIMU LIEJISIMA; HCIOJIB30BaTh MPU OCBOCHWHM 3HAHUW IPUEMBI
JIOTUYECKOTO MBIIUICHUS: BBIICIATh XApPaKTEPHbIC MPU3HAKA IOHATHH U
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSTHUS IS
O0OBSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHUMN; BHIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAIIMA BEIIECTB M XUMHYECKHUX PEaKIWi; ycTaHaBIMBaTh MPUYMHHO-
CIEJCTBEHHBIC CBA3W MEXIY H3YyYaEMbIMHU SIBJICHUSMU;, CTPOUTH JIOTUUYECKHUE
paccyxaeHus  (MHIYKTUBHBIC, JICAYKTHBHBIC, TI0 aHAJIOTHH), BBISIBJISATH
3aKOHOMEPHOCTH M IIPOTUBOPEYUHS B pACCMATPUBAEMBIX SBJICHUSAX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJIIOUCHMST;, IPUMEHSTH B MPOLIECCE MTO3HAHUS UCTIONb3YEMbIE B XUMUU
CHMBOJIMYECKHE (3HaKOBBIC) MO/IEJIH, peoOpa3oBbIBATH MO/ICJIbHBIC
MPECTaBICHUS - XUMUYECKUM 3HAK (CMMBOJ) dJIEMEHTa, XUMHUYeckas dhopmya,
yYpaBHEHHE XUMHUUYECKOM PEaKIMH - MPU PEIICHUH yYEeOHBIX IMO3HABATEIBHBIX U
MPAKTUYECKUX 33aJ1a4, MPUMEHSITh HA3BaHHBIC MOJICJIbHBIC MPEACTABICHUS IS
BBISIBJICHUS] XapAKTEPHBIX MTPU3HAKOB U3YyUa€MbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a30BbI€ UCCIIEIOBATEILCKHIE ICHCTBHS:

BJIAJIETh OCHOBAaMHM METOJIOB HAYYHOTO MO3HAHUS BELIECTB U XUMHUYECKUX
peakuuii;

(dbopMyIHpOBATH IENIN U 33]]a4H UCCIICIOBAHUS, NCTIOIH30BaTh TTOCTABICHHBIE

Hn CaMOCTOATCIBHO C(l)OpMYJIHpOBaHHBIG BOIIPpOCBI B Ka4Y€CTBC HHCTPYMCHTA
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MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUH; BJIaJETh HABBIKAMU CAMOCTOSITEILHOTO TIAaHUPOBAHUS
U TPOBEACHUS YYEHHUYECKHMX OKCIIEPUMEHTOB, COBEPUICHCTBOBAaTh YMEHUS
HaOJIFOIaTh 32 XOJI0OM IPOIIeCcca, CAaMOCTOSATEILHO TPOTHO3UPOBATH €TI0 Pe3yJIbTarT,
dbopmynupoBath 00OOIIEHUST W  BBIBOJBI  OTHOCUTEJIBHO  JOCTOBEPHOCTH
pe3yibTaTOB MCCIENOBAHUSA, COCTABJIATH OOOCHOBAaHHBIM OTYET O MPOJIETAHHOU
paboTe; MpuOOpeTaTh OMNBIT YYEHUYECKOW MCCIENOBATENIbCKOM M MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unbopmariueii:

OpPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX HHpoOpMaluu (Hay4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
MpeCTaBIICHUS], KPUTHYECKHU OIICHUBATh ee JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH; (POPMYITHPOBATH 3aMPOCHI U TPUMEHSTH PA3ITUYHBIC METO/IbI
MpU MOUCKE M 0TOOpe MH(OpMaIMKM, HEOOXOIAUMOM ISl BBIMOJHEHUS] YYEOHBIX
3aJ1a4 OTMpPEIEIICHHOTO TUIIA; MPUOOPETATh OMBIT UCIIOJIH30BAHUS HH(DOPMAIITMOHHO-
KOMMYHUKATUBHBIX  TE€XHOJOTMA W  Pa3IMYHBIX  IOUCKOBBIX  CHCTEM;
CaMOCTOATENLHO BBIOMPATh ONTHUMANbHYIO (hOpMY Mpe/cTaBieHus HUHGOpMAaLUH
(cxembl, rpaduKH, AUArpaMMBbl, TAOJUIbI, PUCYHKH H JPYTHUE); HCIOIH30BaTh
Hay4YHBIN SI3bIK B KQYECTBE CPEJICTBA MpU pabOTe C XUMHYECKON WH(OpMalmei:
MPUMEHSTh MEXMPeIMETHbIC ((PU3NUECKUEe U MaTEMAaTUUECKUE) 3HAKU U CUMBOJIBI,
dbopmyIbl, aOOpeBUATYpHI, HOMEHKIJIATYPY; UCIIOJIb30BATh 3HAKOBO-CUMBOJIUYECKIE
Cpe/ICTBa HArJISTHOCTH.

OBnajieHre YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JE€HCTBUSIMU:

3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 0OCYKJIaeMOI TEMBI B XOJI€ JTUAJIOTA /WU
JUCKYCCUHM,  BBICKa3bIlBaTh  HjaeH, (GOPMYIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHUS MPEIJI0KEHHON 3aJjauM; BBICTYyNaTh C MpPE3eHTalNel

PE3YJIbTATOB M03HABATEIbHOU ACATCIbHOCTH, IMOJYYCHHBIX CaMOCTOATCIBbHO HIIHU
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COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJHEHUH XUMHUUYECKOTO 3SKCIIEPHUMEHTA,
MPAKTUYECKONH pabOThl MO HCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB,
peanuzanuyu y4eOHOro MpoekTa, M (HOPMYJIMpPOBaTh BBIBOJBI IO pe3yJbTaTam
MPOBEJICHHBIX UCCIIEA0OBAaHUMN ITyTEM COIJIACOBAHUS MO3UIUMN B X0/€ O0CYXACHUS U
oOMeHa MHEHHUSIMH.

OBnazieHUE YHUBEPCATbHBIMU PETYISITUBHBIMU JICHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh W OCYUIECTBIJISITh CBOK) ITO3HABATEIBHYIO
JIESITEIIbHOCTh, OIpENEisAs €€ LEeIW W 3aJa4d, KOHTPOJHUPOBATH W N0 MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHWH YYEOHBIX U HCCIEIOBATEIbCKUX 3a]ay, BbIOMpaTh HauboJsee
3 PEeKTUBHBIA CMOCO0 HMX PEIICHHS C Y4YeTOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX; OCYIIECTBISATh CAMOKOHTPOJb JCITEIbHOCTH
Ha OCHOBE CaMOaHajn3a U CaMOOIICHKH.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS ITPOTrpaMMBbl BKITFOUYAIOT CIICITU(UICCKUE
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUMN MO OCBOCHHUIO, UHTEPIPETAIIUU U
peoOpa30BaHUIO 3HAHUM, BUJIBI JICATCIIBHOCTH IO MOJYyYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUE€OHBIX CUTyallUsIX, @ TaKXKe€ B peajbHbIX
JKM3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C XUMHUEU.

[IpenqMeTHBIE pe3yabTaThl OCBOCHUSI OPraHUYECKOW XUMHUM OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABJICHUI: O MECTE M 3HAYECHUU OPTraHUYECKOUN
XUMHUU B CHCTEME €CTECTBCHHBIX HAYK M €€ PO B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM IKOJIOTHYECKON, SHEPIreTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HWCTOYHHUKOB SHEPTUH, B obecrnieuyeHU PALMOHAIBLHOTO
MPUPOJIOTIONB30BaHUs, B (OPMUPOBAHWM MHPOBO33PEHUS] M OOIIEH KyIbTYpbl
YEJIOBEKA, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y IIPUPOJHOM CpEJIE;

BJIAZICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpask BKJIFOYAECT:

OCHOBOIIOJIATralOIIME TMOHATUA - XUMHYECKUM DJJIEMEHT, aToM, SApO |

QJICKTPOHHAsA 000J109Ka aroma, Ss-, pP-, d-aromHbIe Op6I/ITaJ'II/I, OCHOBHOC H
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BO30Y>KICHHOE COCTOSIHUSI aToMa, TMOpuau3alus aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKas CBsI3b, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
byHKIUOHATBHAS TPYIINA, pagukall, CTPYKTypHbIE (opmyinsl (pa3BepHYTEHIE,
COKpAIllEHHbIE, CKEJIETHhIC), H30MEpUs CTPYKTypHass U MPOCTPAHCTBEHHAS
(reomeTpuueckas), ©30Mepbl, TOMOJOTUYECKUM PsiJl, TOMOJOTH, YTIEBOJIOPOIBbI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3axkoH [[.UM. MenneneeBa, Teopusi CTPOEHHUS OPraHUYECKHX
BemecTB A.M. byTnepoBa, 3akOH COXpaHEHHSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalieHUs] DHEPrUM IMPU XUMHUYECKUX PpEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIXKAIIHE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJIEHUI; TPEICTABIICHHS O
MEXaHM3MaxX XUMHUYECKUX PEaKIUi, TEPMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X MTPOTEKAHMUsI, O B3AUMHOM BJIUSIHUU aTOMOB U TPYIIN aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA W Me30MepHBIN 3dexTi, opuentanTsl | u 1l pona);
(aKTOJOrMYEeCKUE CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
NeSTeTLHOCTH YeJIOBEKa, OOIINX HAYyYHBIX MMPUHITUIIAX XUMHUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJCTBAa METaHOJIa, IEPEepadOTKU HEPTH); CPOPMUPOBAHHOCTD
YMEHUM: BBISIBIATH XapaKTEpPHbIE MPHU3HAKKM TMOHATUM, YCTAHABIMBATH HX
B3aMMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIINE MOHATHUS TIPU OMUCAHUM COCTaBa,
CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHNU;

c(hOpMHUPOBAHHOCTh YMECHHUIA:

UCIIO0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILIECTB; COCTABJISITh YPaBHEHUS XUMHUYECKUX PEAKIUHd M PACKPhIBATh MX
CYIIHOCTb: OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuin MOCPEACTBOM
COCTaBJICHHs JJIEKTPOHHOIO OajaHca 3THX peaklud, peakiuuid MOHHOTO OoOMeHa

IMyTEM COCTABJICHUA UX IMOJHBIX U COKpPAIlICHHBIX NOHHBIX ypaBHeHHﬁ;
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M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WUTIOCTPALUU
MX XUMHYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHUPOBAHHOCTh YMEHUM: YCTaHABIUBATh MPUHAIJICKHOCTh M3YUEHHBIX
OpPraHMYECKUX BEHIECTB II0 HX COCTABY M CTPOCHUIO K ONPEACIECHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHUS NJIsl OTIEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aneTajblerujl, aleToH, MypaBbHUHas
KHMCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAS], OJICMHOBASI, NTAJIbMUTUHOBAS KHCIIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIUH, JTUBUHUI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHE);

c(hOPMHUPOBAHHOCTh YMEHUSI OMNPEACNATh BHUJ XUMHYECKOM CBS3U B
OPraHMYeCKUX COEIUHEHUAX (KOBAJEHTHAs M HMOHHAs CBA3b, O- m 'U-CBA3b,
BOJIOPOJHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemectB A.M. bytnepoBa miis 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpPMHUPOBAHHOCTh ~ YMEHHMH  XapakTEepU30BaTh  COCTaB, CTpPOECHUE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJKAJUEHOB,
aJKUHOB, AapOMAaTUYECKUX YIJIEBOJIOPOAOB, CIOUPTOB, AJIbACTUIAOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOSAUHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, U- W TOJHCAXapHJIOB),
WIUTIOCTPUPOBATh ~ TFEHETUYECKYI0  CBA3b  MEXKAY HUMHU  YPaBHEHUSIMU
COOTBETCTBYIOIIIMX XUMHUYECKUX pPEAKIUKA C HCIHOJIb30BAHUEM CTPYKTYPHBIX
hopmyar;

c(hOPMHUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTh HA KOHKPETHBIX MpUMEpax

XapaKTep 3aBUCMMOCTH pCaKHI/IOHHOfI CITOCOOHOCTH OpraHn4€CKHX COCI[I/IHGHI/Iﬁ oT

KPAaTHOCTH M Tuma KoBaneHTHOH cBszu (O - m T -cBa3u), B3aMMHOrO BIMAHMS

4ATOMOB M I'PYIIII aTOMOB B MOJICKYJIaX;
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c(hOpPMHUPOBAHHOCTH YMEHHUSI XapaKTEPU30BATh UICTOYHUKH yTIECBOIOPOTHOTO
CBIpbs (HEDTH, MPUPOIHBII T'a3, yroJib), CIOCOOBI €0 MEePepadoTKU U MPAKTHUECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTH BIIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUA - HAOJIOJCHUH, U3MEPEHUH, MOJCIUPOBAHUU, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMHPOBAHHOCTH YMEHUSA MIPUMEHSTh OCHOBHBIE onepanuu
MBICJIUTENILHON JEATENBbHOCTH - aHajdu3 M CHUHTE3, CpaBHEHHE, O000O0IIeHUe,
CHUCTEMATHU3AIMI0, BBIBICHUE MPUYMHHO-CIECACTBEHHBIX CBSI3€H - ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIIATh B3AUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSAMHU U TPEICTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS 10 OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOPMHUPOBAHHOCTh YMEHHI: TPOBOJAUTH pPACUYEThl 10 XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHI C UCMOIb30BaHUEM (PUBHUECKUX
BEMYMH (Macca, O0ObEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CTOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, aHAJTU3UPOBAThH U OICHUBATH
C MO3UIMHA  DKOJOTMYECKOM  0€30macHOCTH  MOCJIEACTBUSL  OBITOBOM H
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ repepaboTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATUSI TPAMOTHBIX pelIeHUuN mpoliemM
B CUTYyallUsIX, CBA3aHHBIX C XUMUEW;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIPHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (MOJyuyeHHEe M U3YYeHUE CBOMCTB OpraHMYEeCKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIVIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB H

KHCJIOPOACOACPIKAIIUX OPraHUYCCKUX BCIICCTB, PCHICHHUC JKCIICPHUMCHTAJIbHLIX
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3alady 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3zonacHOro oOpamieHusi ¢ BEHIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBaHHUEM,
dbopMyIUpoBaTh 1I€JIb HUCCIEIOBAaHUS, TMPEJCTABIATh B pa3IMUHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHUH:

co0JIroAaTh TIpaBHUJIa SKOJIOTHYECKH IIEJIECOO0Pa3HOr0 MOBEJACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYXKAIOIIEH
IIPUPOJHOM CpeAbl M JIOCTHIKEHHS €€ YCTOMYMBOIO pPa3BUTHUs; OCO3HABaTh
OMAaCHOCTh TOKCHYECKOTO JCHCTBUS Ha >KUBBIE OPraHU3Mbl OIPEICICHHBIX
OpPraHMYEeCKUX BEUIECTB, IMOHMMAas cMbica mnokazarens [IJIK; anamu3zupoBaTh
1€J1€CO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEHIECTB B MPOMBIIIUICHHOCTH U B
OBITY C TOUKHU 3pEHHS] COOTHOILIECHUS PUCK-TI0Jb34;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIECTBIATh II€JCHANPABICHHBIA TMOUCK
XUMHUYECKOW MH(OPMALIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJU3UPOBATh XUMUYECKYIO HH(MOPMAIIHIO, IIepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHHM C IMOCTABJIECHHON y4eOHOM 3a/1aueil.

[IpenMeTHBIC pE3yibTaThl OCBOCHHUS OOIIECH M HEOPTaHHMYECKOW XHMHUU
OTPAXKaroT:

c(hOpMHUPOBAHHOCTH MPE/ICTABIICHU:

0 MATepHAIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTAX M IO3HABAEMOCTH
SABJICHUI IPUPOJIbI, O MECTE U 3HAYEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
poyM B 00ecriedeHNH YCTOMYUBOTO Pa3BUTHSI, B PEIIICHUN TIPOOJIEM IKOJIOTUUECKOM,
HPHEPreTUYECKON W THINEBOM O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JaHUU
HOBBIX MaTE€pUaJIOB, HOBBIX HICTOUHUKOB DHEPTUU, B 00ECIICUEHUH PAIIMOHATIBLHOTO
MPUPOOTIOIL30BaHNS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIECH KyJIbTYpPbI
YEJIOBEKA, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y NIPUPOJIHOM CPEJIE;

c(hOPMHUPOBAHHOCTh BIJIAJICHUS CHUCTEMOW XHMHYECKUX 3HAHWUMA, KOTOpas

BKJIFOYACT:
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OCHOBOIIOJIararomiyuc MmoOHATHUA - XUMHYECKUHN QJICMCHT, aTOM, AApPO aroma,
W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
B036Y)KI[CHHOG COCTOAHHA aTOMa, FI/I6pI/II[I/13aHI/I}I ATOMHBIX 0p6HTaHeﬁ, HOH,
MOJICKYJIA, BaJICHTHOCTD, QJICKTPOOTPHULATCIIBHOCTD, CTCIICHb OKHCJICHUA,
XUMHUYCCKasaA CBA3b (KOBaJIeHTHaﬂ, HMOHHAas1, MCTaAJINIMYCCKasi, BOI[OpOI[Ha}I),
KPpUCTAJINIMYCCKAA PCHICTKA, XHMHUYCCKaAsd pCaKnusaA, pacTBOp, I3JICKTPOJIUTHI,
HCOJICKTPOJIUTLI, OJJCKTPOJUTUYCCKAA AuUCCOoIHalrsA, CTCIICHb JUCCOLMAIINU,
BO,Z[OpOI[HBIﬁ [noxasarte€iib, OKHUCIIMTCIb, BOCCTAHOBHTCIIb, TEIJIOBOU B(b(i)eKT
XUMHYECKOH peaKuun, CKOpOCTb XUMHYECKOUN pCeaKiun, XUMHICCKOC PaAaBHOBCCUC,
TCOPUU )41 3aKOHBI (TCOpI/IH 3JI€KTp0JIHTH‘-ICCKOfI Jucconuanuu,
HepI/IOI[I/ILIeCKI/If/'I 3aKOH I[I/I MGHI[CJICCBa, 3dKOH COXpPaHCHHA MAaACChl BCIICCTB,
3aKOH COXpPaHCHUS W IMPCBPAMICHUA SHCPIruMd IpU XMMHYCCKHX PCAKIUAX, 3dKOH
IIOCTOAAHCTBA COCTaBa BE€HICCTB, 3aKOH I[GﬁCTBYIOIHI/IX MaCC), 3dKOHOMCPHOCTH,
CUMBOJIMYECKUMN S3BIK XUMHH, MHUPOBO33PCHUYCCKHC 3HAHMA, JICKAIIIKUC B OCHOBC
INOHUMAaHUA NMPUYUMHHOCTH WU CHCTCMHOCTH XHMHYCCKHX HBHCHHf/'I; COBPCMCHHBIC
nNpcaAcTaBjaCHud O CTPOCHHH BCIICCTBA HA ATOMHOM, HMOHHO-MOJICKYJLIPHOM H
HaJIMOJICKYJIIPHOM YPOBHAX] ITPCACTABICHUS O MCXaHU3MaX XUMHYCCKUX peaKL[I/Ifl,
TCPMOANHAMHUUCCKNX HW KHHCTHYCCKUX 3adKOHOMCPHOCTAX HMX IIPOTCKAaHUA, O
XUMHYCCKOM PAaBHOBCCHUH, PACTBOpAX U OUCIICPCHBIX CHUCTCMAX, (baKTOJ'IOFI/ILIeCKI/Ie
CBCACHUA O CBOfICTBaX, COCTaBC, IIOJIYUYCHHHN U 0€e30MacHOM HCHOJIL30BAHUU
BaKHEUIIINX HCOPIraHNYCCKHUX BCHICCTB B 6BITy u HpaKTH‘{eCKOfI ACATCIIBHOCTU
YCJIOBCKA, O6H_II/IX HAaY4YHBIX IMPUHOUIIAX XUMHWYCCKOT'O IIPOU3BOACTBA,
c(hOPMHUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTEPHbIE MPU3HAKU MOHSITHIMA,
YCTAaHABJIIMBATh UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIUC TIOHATHA IIPU
OIMMCAaHWH HCOPTaHNYCCKUX BCIICCTB U UX npeBpaLueHHﬁ;
C(l)OpMPIpOBaHHOCTI) YMCHHA HCHOJIBb30BATH XUMHUYCCKYIO CHMBOJIUKY JJIA
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OT/IEJIBHBIX

BCIICCTB;
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c(OpPMUPOBAHHOCTH YMEHHUSI ONPEIEISTh BaICHTHOCTh U CTENIEHb OKUCICHHS

XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,

WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAIUIMYECKOW  pelIeTKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBACHSITH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALTMYECKOM peleTKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUM:

KJIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEILIECTBA MO UX COCTABY, XUMHUYECKHE
peaklMy IO PA3IUYHBIM NpPHU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BELIECTB,
TEIUIOBOMY 3((eKTy peakuuu, HW3MEHEHUIO CTENEHEH OKUCIECHUS DJIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTau3aropa u Ipyrue);

CaMOCTOSTENIbHO BbIOMpATh OCHOBAHUS U KPUTEPHUM MJisi Kiaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI NEPHUOJUYECKOTO 3aKOHA
JAWN. MenneneeBa W JEMOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSCHUTENTBHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

XapaKkTeprU30BaTh JJIEKTPOHHOE CTPOCHUE ATOMOB M HMOHOB XHMHMYECKHUX
AJIEMEHTOB NEPBOTO - 4YEeTBEpTOro mnepuonoB llepmommueckon cucremsr [.H.
MeHnpneneeBa, UCHONb3Yysl MOHATUSA «IHEPIrETUUYECKUE YPOBHW», «IHEPIETHUECKHE
HOJypOBHM», «S-, P-, 0-aToOMHbIC OpOUTAIN», «OCHOBHOE W BO30YKICHHOEC
DHEPrETUYECKHUE COCTOSHUS aTOMay;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U
UX coeauHeHudM 1o mnepuomaM u rpynnaM Ilepuomuyeckour cucremsr [[.U.
MeHeneeBa, BaJIEeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS UX
AIEKTPOHHBIX 000JIOUCK;

c(hOpPMHUPOBAHHOCTh YMEHMM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE

XUMHUYCCKHUEC CBOMCTBA BCIICCTB Ppa3sIMIHbIX KJIaCCOB, MOATBCPIKIAATb
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CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJYy HEOPTaHMYECKMMHU BEIIECTBAMHU C
ITOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHM;
c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYITHOCTb:

OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHUN MOCPEACTBOM COCTABIICHUS
QJICKTPOHHOT'O OajlaHca DdTHX peaKHHﬁ; peaKuHﬁ MOHHOIO OOMEHa IIyTeCM
COCTaBJICHUA UX ITOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ;

peaKknmii THAPOJIM3a; peakiuid KOMIUIeKcooOpa3oBaHus (Ha TIpUMEpe
TN APOKCOKOMIIJIICKCOB IIMHKA U EUIIOMI/IHI/IH);

c(hOPMHUPOBAHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIMU C Y4ETOM HX JHEPreTUUECKHUX XAPAKTEPUCTHUK, XapakKTep
HN3MCHCHUA CKOPOCTHU XMMHUYECKOMN pC€akoun B 3aBHUCHMOCTH OT PpPa3IMYHbIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHUS TI0/I BIUSHUEM
BHeIHUX Bo3zaeicTBui (mpuniun Jle [larense);

C(l)OpMPIpOBaHHOCTI: YMCHHUA XAPAKTCPU30BATH XHMHYCCKHUC PCAKIHH,
JIe)KAINE B OCHOBE MPOMBIIIJIEHHOTO TOJYYECHUSI CEPHOM KHCIIOTHI, aMMHAaKa,
oOmuye Hay4yHble TPUHIMIBI XHMHYECKUX IPOU3BOJICTB; I1€7€C000pa3HOCTh
MPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOUYKH
3PCHHA COOTHOIICHHA PHUCK-II0JIb34a,

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAyYHOTO
MO3HAHUS SBJICHUM TIPUPOJABI - HAOIIOJICHUE, HW3MEpPEHUEe, MOJICIMPOBaHNUE,
AKCHEPUMEHT (PEabHbIN U MBICJICHHBIN ), UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHATH OTU 3HAHUS IIPU SKCIICPUMEHTAIIBHOM HMCCJICJOBAHNUU BEILIECTB
U JUIsI OOBSCHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B TIPHUPOJE,
MPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA U B TIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHN C
MNOHATUSAMU U MPCACTABICHUIMU JAPYIrUX €CTCCTBECHHO-HAYYHBIX MPEAMETOB IJIA
0oJiee 0CO3HAHHOTO TTOHMMAaHUS MaTEPUAIbLHOTO SIMHCTBA MUPAa,

c(hOpPMHUPOBAHHOCTH YMEHHUS TTPOBOJAUTH PACUETHI:

C MCIIOJB30BAaHHUEM IIOHATHH «MaccoBas A0Js1 BCHICCTBA B PACTBOPE» U

«MOJISIpHAasA KOHLCHTpaAOuWsA», MaCCbl BCIICCTBA HIIA o0beMa rasa IIo HN3BCCTHOMY
21



Pabouas nporpamma 3/1€KTUBHOTO Kypca «Xnumusa B Tectax». 10-11 Knaccobl.

KOJIMYECTBY BEIIECTBA, MAacCe€ WM O0OBEMY OIHOTO W3 YYACTBYIOIIMX B PEAKITUU
BCIIIECTB; TEIIOBOro 3(dekra peaknuu;, 3HAYCHUS BOJOPOTHOTO TIOKA3aTems
pacTBOPOB KHUCJIOT WU MIEJIOYEW C HM3BECTHOM CTENEHBIO AMCCOLMAIMU; MAacChl
(oObema, KOJIMYECTBa BEILIESCTBA) MPOAYKTA PEAKIMH, €CJIM OJHO M3 HCXOJHBIX
BEILIECTB JIaHO B BUJE PACTBOPA C OMPEACIICHHON MacCOBOM J0JIEd PACTBOPEHHOIO
BEI[ECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH ); TOJIM BBIXOa IMTPOIYKTa PEaKIUU;
00BEMHBIX OTHOIIICHU! Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHUHN: CaMOCTOSITENIBHO TUIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKICHNE KAYECTBEHHOI'0 COCTaBa HEOPTAHUYECKUX BEIIECTB, OMPEACIICHHE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTb XMMHUYECKOW  pEakluu, pelieHue
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaMm «Metamey u  «Hemeramnsy) ¢
COOJTIO/IEHUEM TIpaBUil O€30MacCHOTO OOpallleHHs C BEIIECTBAMHU U JaOOpPaTOPHBIM
obopynoBanueM, OpMyJIUPOBATH 11€JIb UCCIICIOBAHUS, IPEICTABIATH B Pa3INUHON
dbopme  pe3ylnbTaThl  OKCIEPUMEHTa, AaHAJIM3UPOBaTh W  OLEHUBATh  UX
JIOCTOBEPHOCTH;

chOPMHUPOBAHHOCTh ~ yYMEHHUH:  COONMIONATh  MpaBWia  MOJH30BAHUSA
XUMUYECKON TMOoCcylIod © JabopaTOpHBIM 000py/IOBaHHWEM, OOpalleHHus C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB, AKOJOTHYECKU I1€JIeCO00pPa3HOTO TMOBEICHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETrO 370POBbS, OKPYKAIOIIEH
MPUPOJHOM CpeAbl W JOCTHUXKECHHS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH
OMAacCHOCTh TOKCHUYECKOTO JICHCTBUSI HA JKUBBIE OPTaHU3MbI OMNPEACICHHBIX
HEOPraHUYECKHUX BELIECTB, TOHUMAas cMmbica nokazaress [1/1K;

c(hOPMHUPOBAHHOCTh YMEHUMW: OCYIICCTBIISTH IICJICHANPABICHHBINA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TNYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAy4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TIepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B

COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueid.
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Peasmszanns snektuBHOrO Kypca «PemeHue 3amad MOBBIIEHHOTO YPOBHSA

CJIOKHOCTH» IO3BOJIICT pClIaTb OJHY HW3 OCHOBHBIX 3a4da4, CTOAIIUX IICPCO

YUUTCIICM XHMHH OpraHu3alliki — IIOAT'OTOBKaA o6yqa10mer0051 Kk THA mn

BCTYNUTEILHOMY HCTBITAHUIO B OPTaHU3AIMIO BBICIIEro oOpa3oBaHus B ¢popMe U

no matepuanaM EI'D (uacth 2 sx3aMeHa).

[Iporuosupyembie pe3ynbTaTbl 00yUECHHUS.

BBenenue 31eKTUBHOTO Kypca «XUMH B TECTaX» B yU€OHBIH IJIaH MO3BOJIAET

pelaTb OAHY M3 OCHOBHBIX 3aJdd4, CTOAIINX IICPCH YUHUTCICM XUMHWH— IIOATI'OTOBKA

oOy4Jaromierocss K 3K3aMeHy W BCTYNUTEIbHOMY HCHBITAHHIO B BBICIIEE y4eOHOE

3aBenieHue B hopMme u no matepuanam EI'D (yacte 1 sx3aMena). CucreMaTu4eckoe

HCIIOJIB30BAHHC HAa YPOKax TECTOBOM (bOpMI)I KOHTPOJIA 3HAHUU YHallIuXxcCs IIO3BOJINT

CHHU3UTDb YPOBCHb TPCBOKHOCTHU BBIITYCKHHUKOB U IIOBBICUTH KAYCCTBO UX O6y‘-IeHI/I$I.

TemaTHuyeckoe NJIAHUPOBAHUE

10 kmacc

No KonunuecTBo Tun 3ananus B
Tema

/1 4acoB dbopmare EI'D

1 Tunosorus TecTos 1
TecTbl o TeEME

2 3 nuHus 4
«XUMHUYECKask CBSI3b)
Tectet mo Teme «Teopus XMMHYECKOTO

3 3 nunus 11
ctpoenust A.M. bytneposa»
Tectol o Teme «Kiaccupukanmst XUMHUECKUX

4 . 3 nvaus 17
peaKIuii
TecTsl o TeEME «Knaccudpukanus

5 . 3 avHus 10
OpraHu4ecKkux coenuHeHnii. Homenkmnarypay»
Tectsl Mo Teme «XapakTepHbIE XMUMHYECKHE

6 . 3 nuHus 12
CBOMCTBA yTJI€BOJOPOJOBY
Tecthl Mo Teme «XapaKTepHbIE XUMHUYECKHE

7 . P p . 3 muHun 12, 14-15
CBOMCTBA KHCJIIOPOJCOACPKAIINX COSTUHEHU)
Tecthl Mo Teme «XapaKTepHbIE XMUMHUYECKUE

8 . . 3 nuHus 13
CBOMCTBA IPYTUX OPTAHNYECKUX COCTUHEHUI)
Tector o TeMe «O06mme
MpeACTaBICHUS 0 MIPOMBIIIIICHHBIX

9 P p . 4 nuHuA 25
crocobax MOJTy4eHUSs BAYKHEUIIINX
BEIIIECTBY
TecTbl o TeEME «'enernueckas

10 . 5 nuHus 16
CBSA3b OPraHUYECKHUX COECTHMHEHUIN
Hrorosoe TECTUPOBAHUE 3a Kypc

o P yP yvunu 4, 10-17,

11 OpraHUYEeCKON XUMUHU B dhopmate 3 o5

JK3aMeHa
Uroro 34

23



Pabouas nporpamma 3/1€KTUBHOTO Kypca «Xnumusa B Tectax». 10-11 Knaccobl.

11 xnacc
Ne KonnuectBo Tum 3amanus B
Tema
/i 9acoB dopmare ET'D
1 OcobenHoct clagyu JK3aMeHa B 1 i
¢dbopme u o matepuanam EI'D
Tectel 1O  TEeMe «CTpoeHue  aroma.
2 DNEeKTPOOTPULIATETLHOCTD. Crenenn 1 nunuun 1 u 3
OKUCJICHHS U BAJICHTHOCTB)
TecTsl o TEME «Ilepnognueckuit
3 3aKOH u nepuoauyecKas cucremMa 1 JIMHAS 2
.. MenneneeBa»
Tectel mo TemMe  «XHMMHYECKas  CBS3b.
4 BemecTtBa MOJIEKYJIIPHOTO u 1 nuHus 4
HEMOJIEKYJISIPHOTO CTPOCHUS»
Tectet 1o Teme «Teopus XUMHUUECKOTO
5 1 jvuus 11
ctpoenusi A.M. byrneposa»
6 TecThl I10 TEME «XHuMHYEeCKas 2 yuann 17-18 u
peaxkuus» 22
Tectet mo Teme «PactBopel. CusbHbIE
JuHnu 6 u 21
7 u cia0Oble AJICKTPOJIUTHI. Peakyn 3 24 26 ’
HOHHOTO oOMeHa. ['maponm3y» !
5 Tecthl 10 TEME «OKHUCIIUTENBHO 3 st 19 1 20
BOCCTAaHOBUTEJIbHBIC PEAKIIHIY
Tectot mo Teme «Knaccuduxamus u
9 HOMEHKJIaTypa HEOPTraHUYECKUX 2 nuaun S u 10
BEIIECTB)
10 TecThl o TEME «XHUMHUSA MPOCTBIX 5 vE 7-9
BCIIECTB: METAJIJIOB M HEMETAJIJIOBY)
TecThl o  TEME «XUMUS CIHOKHBIX
11 HEOPTraHNYECKUX BEIIIECTB: OKCH/IOB, 3 mHAn 7-9
TUAPOKCHJIOB U COJIEH»
TecTsl o TEME «XapakTepHble
12 XAMUYECKHE CBOIiCTBa OpTraHUYECKUX 2 nurmn 12-16, 24
BEIIIECTB. Homenkiatypa
OpPTraHUYECKUX BEIIECTBY
Tectet mo Teme «l'eHeTmueckas  CBs3b
13 OCHOBHBIX  KJIaCCOB  HEOPTaHMYECKHX U 3 auHuU 9 16
OpPraHUYECKUX BEIIECTB)
14 TecThl mno TEeMe «PacvquH no 3 sHmm 23, 27-28
YpaBHEHUSIM XUMUYECKUX PEAKIIUN»
15 Tectel mo TemMe «MeToapl DO3HAHHUA B 3 w12, 24-25
XUMUN. XUMUS U )KU3HDBY»
16 Tectsl EI'D no xumMun npouuisix Jiet 3 auHAN 1-28

Hroro

34

24



