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IHOACHUTEJIbBHAS 3AIINCKA

[IporpaMma mo XMMHUM Ha YpOBHE CpeHEro oOIiero odpa3oBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumny,
TpeOOBaHUM K pe3ysibTaTaM OCBOEHUs (perepanbHO 00pa3oBaTeIbHON POrpaMMbl CPEJHETO OOILEro
obpazoBanus (POIT COO), npencrasiennbix B degepaibHOM TOCYJapCTBEHHOM 00pa30oBaTeIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpazoBaTenbHBIX  opraHu3ammsx  Poccuiickoii ~ ®exepanuu,  pealu3ylOIIUX  OCHOBHBIC
o0pa3oBaTeNbHbIE IMPOIPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHsS BOCIUTAHUSA B
Poccutickoit deneparuu Ha nepuoa a0 2025 roga» (Pacnopsukenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3pabOTKe MpOorpamMMmbl MO XMMHH, K OINpPEICIICHUI0 OOILel cTpaTeruu
00y4eHHs, BOCIIUTAHUSA M PA3BUTUS OOYYAIOLIMXCS CPEACTBAMH Y4YEOHOTrO Ipeamera «XUMHsD s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHLenTyajabHble mnosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJEH, COJEp)KaHHS, PEe3yJbTaToB OOY4YeHHS W TpeOOBaHHW K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHue, MOJIydaeMOe BBITYCKHUKaMH 0011e00pa3oBaTebHON OpraHu3alny,
ABJISICTCS HEOTHEMJIEMOM YacTbl0 MX OO0pa3oBaHHOCTH. OHO CIIY)KUT 3aBEpUIAIONIUM 3TaroM
peayi3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MNPUCYLIUX
LIEJIOCTHOM CHUCTEME XHMHYECKOro o0pa3oBaHMs. OTH LIEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB
npuposl, (POpMUPOBAHKSI MUPOBO33PEHHUSI M OOIIEH KYIbTyphl YEJOBEKa, a TaKKe IKOJOTHUYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370pOBbIO U NPUPOAHON cpene. Peanusyercs xumudeckoe
oOpa3oBaHue OOYydYAIONIUXCSI HA YPOBHE CPEIHEro OOIIero oOpa3oBaHHS CPEIACTBAMH y4eOHOTO
npeamera «XuUMHs», COJIEpKaHHe U MOCTPOEHHE KOTOPOIo ONpeAEieHbl B MPOrpaMMe MO XUMHUH C
yuéToM cnenu(puKu HayKHu XUMHH, €€ 3HAUYE€HUS B MO3HAHUHM TPHUPOJABI U B MaTEPUAIBHON >KU3HU
obmiecTBa, a TaKkKe C Y4€TOM OOIIMX Ieled M TNPUHIMIIOB, XapaKTEPHU3YIOLIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHETo o01iero oopazoanusi B Poccuiickoii deneparuu.

XuMHsI Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl0 poJib B COBPEMEHHOM
LIMBUIM3AllMM, B CO3/JaHUM HOBOW 0a3bl MarepHalbHOM KynabTyphl. OHa BHOCHUT CBOH BKJaa B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JJaHME LEJIOCTHOTO IpeJCTaBIeHUs 00
OKpY’KaIoIlleM MUpPE KaK O €IMHCTBE PUPO/IbI U YeIOBEKa, KOTOpoe POpMUpPYETCS] B XUMUU HA OCHOBE
IIOHMMAHHs BEIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBA3H MEXITY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C OPYIMMM €CTECTBEHHBIMH HayKaMM, XMMHS CTajla HEOTbEMIIEMOMU
4acTbI0 MUPOBOM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyZJa U >KM3HU Ka)KJOro wieHa
obmectBa. CoBpeMeHHass XMMHs Kak HayKa cO3MJareibHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HampaBJieHa Ha PElIeHHE NI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOH, MUIEBOM, IKOJOTMUECKONH OE30MaCHOCTH U OXPaHbI 30POBBSI.

B cootBercTBMM ¢ OOmMMMH [ENSIMH W TNPUHIUIIAMH CpeIHEro oOmero oOpa3oBaHUs
cogepkanue mnpenmera «Xumus» (10-11 kiaccel, 6a30BBI ypOBEHb H3y4U€HHs) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO TOJArOTOBKY OOy4arommxcs, HEOoOXOIuMYyH UM s
BBIpAaOOTKHM MHMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisomuMu npeaMeTa «XUMHsD» SBISAIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMHs» U
«O0masi ¥ HeopraHuveckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUS KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BOIl HayKH: CHCT€Ma 3HAHUM MO HEOPraHMYeCKOW XMMMHU (C BKJIIOUEHHUEM 3HAHMN U3
oOmiel XMMUM) U OpraHnyecko XxumMuu. POpMHUpPOBAHUE AAHHON CHUCTEMbl 3HAHUU MPH H3yYEHUU
npeaMera 00ecredyrnBaeT BO3MOYKHOCTh PAaCCMOTPEHMsI BCErO MHOTI00Opas3Hsi BEIIECTB Ha OCHOBE
OOIIMX TIOHATH, 3aKOHOB ¥ TEOPUH XHUMHH.

CrpykTypa comepkaHusi KypcoB — «Opranumdeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHUS» CPOpPMHpPOBaHA B MpOrpaMMe IO XMMHMHM Ha OCHOBE CHCTEMHOIO IOAXOJa K H3YYEHUIO



y4eOHOTO MaTepuajia W OOyCIIOBJIE€HA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHMM BEILECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCHUYECKOW TEOPUU CTPOECHMSI OPraHUYECKHX COCJUMHEHHUMN, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJCTABICHUNA O CTpoeHHH BemiecTB. CBeneHus: 00
M3Yy4aeMbIX B Kypce BEIIeCTBax JAIOTCSA B Pa3BUTHUHU — OT YIJIEBOJOPOOB JI0 CIOKHBIX OMOJOTMYECKH
aKTUBHBIX COCJIMHEHUH. B Kypce OpraHM4eckoil XMMHUU TOJY4YaloT pa3BUTHE CHOPMHpPOBAHHBIC Ha
YpOBHE OCHOBHOrO 0011ero o0pa3oBaHHs MepBOHAYaJIbHbIE MPEICTABICHUS O XUMHUYECKOHN CBSI3H,
KJIacCCU()MKALMOHHBIX TPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHUS, O
XUMHUYECKON PEAKIUU.

[lon HOBBIM yrimom 3peHuss B mpeamere «Xumus» 0a30BOr0 YpOBHS paccMaTpHUBaeTCA
M3YYEHHBI Ha YpPOBHE OCHOBHOrO o0O0IIero o0pa3oBaHHMA TEOPETUYECKHH Marepual u
(akToNOrMuecKue CBEJIEHUs O BeEIIeCTBAX M XMMHYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HeopraHuyeckass XHMHUS» OOYYAIOUIUMCS TPEIOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HaYEHUE MEPUOJAMYECKOT0 3aKOHA C OOIIETEOPETHUECKUX U METOJOJIOTUYECKUX MO3UIMH, TIy0xke
MOHATh MCTOPUICCKOE M3MEHEHHE (YHKIIMH ATOro 3aKOHA — OT 00O0O0mIaromiei 10 OOBACHSIOMEH H
MIPOTHO3UPYIOLLEH.

Enunnas cucrema 3HaHM O BaKHEHMIIMX BELIECTBaX, MX COCTaBE, CTPOCHHUM, CBOWMCTBAX U
MIPUMEHEHUH, a TAKXKE€ O XMMHYECKUX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX HPOTEKaHUs
nomnounHsercsa B Kypcax 10 u 11 xnaccoB aneMeHTaMM COAEpKaHUS, UMEIOUIUMU KYJIbTYPOJIOTMUECKUN
U TMPUKIAAHON XapakTep. ITH 3HaHHs CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XUMHUU C APYTUMU
HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTEJIbHOM M NPAKTUYECKOW JAEATEIbHOCTU YEJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBaXEHHS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUHM U MPAKTHUYECKHUX
IPWIOKEHUH XHUMUHU, I[OMOTalOT BBITYCKHUKY OpPHUEHTUPOBATHCA B OOIECTBEHHO U JMYHOCTHO
3HAYUMBIX MPOOIEMax, CBSI3aHHBIX C XUMHEU, KPUTUYECKH OCMBICTUBATh HHGOPMAIUIO U IPUMEHSTh
e€ I8  TONOJHEHUS  3HAHWUH, pPELIEHUS  MHTEJUIEKTYalbHBIX M JKCIIEPUMEHTAJIbHBIX
UCCIIeIoBaTeNbCKUX 3a/1ad. B menoM conepkaHue ydyeOHOro mpeamera «XHMHs» JaHHOTO YPOBHS
U3Y4YEHUsS] OPUEHTHPOBAHO Ha (POPMHUPOBAHUE y OOYyYAIOUIMXCS MHPOBO33PEHUECKONM OCHOBBI JUIS
NOHMMaHus (UiIocOPCKUX HIeH, TaKMX KaK: MaTepualbHOE €AMHCTBO HEOPraHUYecKoro |
OpPraHUYECKOT0o MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOEHHUEM, [I03HABAEMOCTh
IPUPOJHBIX SBICHUH MyTEM SKCIIEPUMEHTa W pEIIEeHUs NMPOTHUBOPEUUil MEX]y HOBBIMHM (haKTaMH U
TEOPETUYECKUMH IPEANOCHUIKAMHU, OCO3HAHME POJIM XMMHUHU B PEIIEHUHU SKOJIOTMYECKHUX MpoOieM, a
TaKkxke IMpobsieM cOepexeHHs HHEPreTHUYECKUX PECYpCOB, ChIPbS, CO3JaHMs HOBBIX TEXHOJOTHH WU
MaTepUasoB.

B nnane pemeHus 3ajad BOCHMTAHUS, PAa3BUTUS M COLMAIM3ALUU OOYYarOIIMXCS MPUHATHIE
IpOrpaMMOil MO XUMHHM TOAXOAbl K ONPEACNICHUIO COAEP)KAHHWS U IOCTPOCHMS TpeaAMeTa
IpeaycMaTpuBaoT (OPMHUPOBAHNE YHUBEPCAIBHBIX yUEOHBIX AEHCTBHM, HMEIOIUX 0a30BO€ 3HAUEHUE
JUIS  pa3lMYHBIX BUAOB JEITEIbHOCTU: pElIeHUs MpoljeM, IMOoHCKa, aHaimu3a u 00paboTKu
uHpopMaluY, HEOOXOAUMBIX Uil TNPHOOPETEHHs OIbITa MPAKTHUYECKOW M HCCIEeI0BATENbCKON
NeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XHUMHH.

B mpakTuke npenopaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaKk U Ha
YpOBHE CpeHero o0mero oopazoBaHusi, Py ONPEACIIEHUN COJEPKATEIbHON XapaKTePUCTUKH LieTeH
U3Y4YEHHs TIpeAMETa HaAIpaBJIEHUEM IIEPBOCTENEHHOM 3HAYMMOCTU TPAJULMOHHO TNPU3HAETCSA
dbopMUpOBaHME OCHOB XHUMHUYECKOW HayKd KakK oO0JIacTU COBPEMEHHOTO €CTECTBO3HAHUS,
IIPAKTUYECKON NEATEIbHOCTH YEIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBOM KynbTyphl. C
METOJIMYECKOM TOUKHM 3PEHUs TaKOW MOJXOJ K OMPEENICHUIO LieJed M3ydeHHs MpeaMeTa sBIseTcs
BIIOJIHE ONPaBJaHHBIM.

CornacHo 1aHHOM TOUYKe 3pEHMs TVIaBHBIMH LIEISIMH U3Y4YEHHUs IpeaMeTa «XUMHs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (GOpMHPOBAHHE CUCTEMbl XUMHUUYECKUX 3HAHUN KaK BOXKHEHIIIECH COCTABIISIIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpA, B OCHOBE KOTOPOM JieXKaT KJIHOYEBbIE MOHATHS, (yHIaMEHTAIbHbBIE
3aKOHBl M TEOPUM XUMHH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE M IIOHUMAaHHE CYIIHOCTH
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JOCTYIHBIX O0OOIIEHNH MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMIIEHHE C HUCTOpUeH ux
Pa3BUTHS U CTAHOBJICHUS;

e (opMHUpOBaHME U pa3BUTHE MPEJCTABICHUA O HAy4YHbIX METOAAX IIO3HAHHUs BELIECTB U
XUMUYECKUX PEaKLUi, HEOOXOIUMBIX JUIsl IPUOOPETEeHNUs YMEHUN OpUEHTHPOBATHCS B MUPE
BEIIECTB W XHMHYECKHX SBICHHMHA, HMEIOIIMX MECTO B NPUPOJE, B TNPAKTUYECKOH H
IIOBCEJHEBHOM KU3HU;

® pa3BUTHE YMEHHH U CIIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM M OOBSCHEHHUEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM IIPaBUi 0€30MacHOr0 00PAIeHHUs C BEI[ECTBAMHU.

Hapsany c astuM, coxepkaTenpHas XapaKTepUCTHKa LeJed M 3aJad U3ydyeHHsl IpeaMera B
nporpaMMe IO XMMHH yYTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucreMe cpenHero oouiero obpasobanus. CerojHs B INPENoOAaBaHUU XUMHMM B OOJIbLIEH CTENEHU
OTHAETCS MPEANOYTECHHE MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOYy4eHHUs, OPUEHTHPOBAHHOM Ha
IIOJIFOTOBKY BBIITYCKHHMKA 0011€00pa30BaTeIbHOM OpraHU3ally, BIAJCIOIIEro He HaOOpoM 3HaHMM, a
(YHKIMOHATBLHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSMHU aKTHBHOTO TOJYYEHUS 3HAHUN U
IIPUMEHEHMS UX B PEalbHOM KU3HU JUISl peILICHHsI IPAaKTUYECKUX 3aad.

B cBsi3u ¢ 3THM npu M3ydeHHH TpeaMeTa «XHUMUsS» ITOMHHHUPYIOIIEEe 3HAYCHHE MPHOOPETArOT
TaKue LEeIH U 33a4M, KaK:

amanTanus oOy4aromMXcs K YCIOBHSM AMHAMHUYHO Pa3BUBAIOIIETOCS MHpa, (popMupoBaHue
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPHHSTHIO TPAaMOTHBIX PpEIIEHWH B KOHKPETHBIX JKM3HEHHBIX CHTYallUsX,
CBSI3aHHBIX C BEILECTBAMU U MX IPUMEHEHUEM;

(dbopmMupoBaHHE y O0YYaIOMIUXCSl KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIHI), MMEIOIINX
YHUBEpCaJIbHOE 3HAYEHHUE AJIS PA3JIMYHBIX BUJIOB AEATEIBHOCTHU: pelleHHs MpoliieM, IOUCKa, aHaIu3a
u 00paboTku wuHGMOpMAIMK, HEOOXOMUMBIX JIi TPUOOPETEHHs OIbBITa JAEATEIbHOCTH, KOTOpas
3aHUMAaeT BA)KHOE MECTO B IO3HAHUM XMMHH, a TAKKE U1 OLEHKH C IO3ULHUH 3KOJIOIMYecKOn
0€30MacHOCTH XapakTepa BIUSHHS BEHIECTB M XMMHYECKHX IIPOIIECCOB HA OPraHM3M 4YeJOBEKa
IIPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATENBFHBIX HMHTEPECOB, HHTEUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyJaroImuxcs: CocOOHOCTH CAMOCTOSITEIbHO NPUOOPETAaTh HOBBIE 3HAHHS [0 XUMHH B COOTBETCTBUU
C XKM3HEHHBIMH TIOTPEOHOCTSMH, HCIIOIB30BaTh COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJOTHH IS
MIOMCKA U aHaIM3a yueOHOI U HayYHO-IONYJISIpPHOW HHPOPMALIUU XUMHUYECKOTO COJIepKaHMS;

dbopmHpoBaHHE W pa3BUTHE Yy OOYUYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaOJI0AaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B YAaCTHOCTH,
NIPY TUTAHUPOBAHHH U TIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHHE Yy 00ydaromuxcs yOekJEHHOCTH B T'yMaHUCTUYECKON HANpaBI€HHOCTH XUMMH, €€
B2XHOH POJIM B PEHICHUH TIIOOATBHBIX MPOOIEM parlMOHAIEHOTO MPUPOAONOIH30BAHNS, TOTIOTHEHUS
HHEPreTUYECKUX PECypcoB U COXpPAHEHHs HPUPOAHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAWMOCTH
Oepe)KHOTO OTHOIICHHWS K TIPUPOAE M CBOEMY 3II0OPOBBIO, a TakXKe MPHOOPETEHUS OmbITa
MCTOJIb30BAHUS MOMYYSHHBIX 3HAHUHN I IPUHATHS TPAMOTHBIX PEIIEHUH B CUTYAIUsX, CBA3aHHBIX C
XUMHAYECKUMU SIBIICHUSMH.

B yue6HOM 1utane cpeaHero o0uiero oopa3zoBaHus MpeaMer «XuMHs» 6a30BOr0 ypOBHS BXOIUT
B COCTaB TMpeAMETHON 00macTu «EcTeCTBEeHHO-HAYYHBIE TIPEIMETHI».

OO11ee yuCI0 YacoB, OTBEIEHHBIX JUIS M3YyUECHUsI XMMHHU, HAa 6a30BOM YpOBHE CpEIHEro oOIIero
oOpa3zoBanusi, coctaBisgeT 68 yacos: B 10 kitacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 34 vaca (1
4ac B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

IIpenMer opraHndeckoil XUMuUu: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYEHUE B IOJTYYEHUH HOBBIX
BEIIECTB M MaTepuayioB. Teopus CTpOEHHs OpraHuyeckux coeauHennii A. M. bytiepoBa, eé
OCHOBHbIE TON0KeHUsA. CTpyKTypHble (OpMYJbl OpraHMYECKMX BellecTB. I'omonorus, nzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBS3H.

[IpencraBnenue o KiacCU(pUKALMKM OpPraHMYEcKUX BellecTB. HoMeHkaTypa oOpraHm4eckux
COEMHEHMI (cucTeMaTHuyecKas) U TPUBHMAJIBHBIE Ha3BaHMs Ba)XKHEWIIMX IPEACTABUTEIEH KIIacCOB
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METO/bl M3yY€HHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpraHMYEeCKMX BELIECTB M MaTepuaJlaMd Ha MX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ
OpPTaHUYECKUX BEIECTB, HAONIOJCHUE W OIHMCAHHE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHHIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ANKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKHMH psa. MeraH M 3TaH — HpoCTEHIIne
MIPEJICTAaBUTENN AJIKAHOB: (PU3MUECKHE M XMMUYECKUE CBOMCTBA (pEaklMU 3aMELIEHUS U TOPEHHS),
HaXO0XJECHUE B IPUPOJIE, NOIYYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUN psl. ODTUJIEH W TNPONUJIEH — IMPOCTEHIINe
IPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHMYECKHEe CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLlin), I0JIyY€HHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaKHEHIINE XHUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOro KayuyKa U Pe3UHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJOTHUECKUI psii. ALIETHIIEH — NpOCTEHIINi
MIPE/ICTaBUTENb AJKHWHOB: COCTaB, CTpO€HHE, (PU3MUeCKHMe W XHMHUYECKHE CBONCTBA (peakuuu
T'MJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOJTydeHHUE U TPUMEHEHHE.

Apenbl. ben3on: cocraB, cTpoeHue, (Qu3MUECKHMe W XUMHUYECKHE CBOMCTBA (peakuuu
raJJOTeHUPOBAHUS W HUTPOBAaHMSA), NOJYYeHHE U TpHUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uzuueckue u Xumuueckue Ce0UCMEa (peakyuu 2ai02eHUpoSaHUs U HUMPOBAHUS), NOJYYEeHUe U
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTHUecKast CBSA3b MEKY YIIIEBOJAOPOJaMH, PUHAIJIEKAILUMU
K pa3jMyYHbIM KJIaccaM.

[TpupoaHble HCTOYHUKM YIIIeBOI0po1oB. [Ipupoansblif ra3 u nomytHele HeTsIHbIe Ta3bl. HepTh
n e€ mnpoucxoxaeHue. CrocoObl nepepabOTKM HEPTH: MEpPEeroHKa, KPEeKHHI (TePMHUYECKUH,
KaTaJIUTH4eCcKui ), muponu3. IIpoykTsl nepepaboTku HeTH, UX TPUMEHEHHNE B TPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METO/bl WM3YyYEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3uamu IlacTMacc, KaydykoB M pe3uHbl, komiekuuun «Hedtb» u «Yromp», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOIOB U TaJIOTeHONPOU3BOIHBIX, MPOBEACHUE MPAKTUUECKOW paboThI: MOTyYeHHE
STHJIEHA U U3yYEHUE €TO CBOMCTB.

PacuérHsle 3anaun.

Boruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOIO
BEIIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble 0THOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NUECKHEe U XUMUUYECKHUE
CBOMCTBAa (p€akUMM C aKTUBHBIMU MeETalllaMH, TaJIOTEHOBOJOPOAAMH, TOpPEHHUE), IPUMEHEHUE.




BonopoaHeie ¢BA3M MEXIy MOJEKyJIaMU CHOUPTOB. JleWcTBHE METaHOJA W 3TAHOJNA HAa OpPraHU3M
4eJI0BEKa.

MHOroaToMHbl€ COUPTHI. DTUIEHIIIMKOIb U TIULIEPUH: CTpOeHHE, (PU3NYECKHEe U XMMHUUYECKHE
CBOMCTBa (B3aMMOJAEWUCTBHE CO LIEIIOYHBIMM METalIaMU, Kau€CTBEHHAsl PEaklMsi Ha MHOTOATOMHbIE
cnupThl). JlelcTBUE HAa OpraHu3M uyesioBeka. [IpuMeHeHue riunepuHa u 3TUIIEHITTUKOIS.

@eHOoI: CTPOGHUE MOJICKYJBI, (PU3NYECKUE M XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anbnerunipl U kemornwvl. DopMalbIETH, AETATIBACTH: CTPOCHUE, (PU3HUECKIE U XUMHUYECKHUE
CBOHCTBA (peakUuu OKHUCIEHHs M BOCCTAHOBJIEHMs, KaueCTBEHHBbIE peakLUH), IOJIydeHHE MU
IIPUMCHEHHUE.

OAHOOCHOBHBIE TIPEJEIIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHasi M YKCYCHas KHCIJIOTBI:
cTpoeHue, (pu3NYecKkue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIMe Ul Kjacca KHUCIOT, peakKius
STepUHKAINN), TTOTyYeHUE U puMeHeHne. CTeapuHOBas M OJCMHOBAsI KUCIOTHI KaK MPEACTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE.

CrnoxHable 23QHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['maponu3 cioxHbIX 3¢upoB. Kupsr.
I'mpponus xupos. [Ipumenenue xxupos. buosornyeckas posb KUPOB.

VYrheBoasl: cocTaB, Kiaccu(uKanus YriaeBoaoB (MOHO-, JW- W TOJHcaxapuiabl). [roko3a —
IPOCTEHIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PU3MUECKUEe U XUMUYECKUE CBOWCTBA
(B3aumogeiictBue ¢ rumpokcuaom Meau(ll), okuciaenue amMMmuauHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIFOKO3bl), HAX0XKJICHUE B MPUPOJIE, IPUMEHEHHE, OMOJIOTHYeCcKas poJib.
®orocunTte3. PpyKkTo3a KaK U30MEp TITHOKO3bI.

Kpaxman m nemnonosa Kak OpUpoiHble nonuMepsl. CTpoeHHME Kpaxmala M LEJUIFOJIO3BI.
duznyeckre 1 XMMHUYECKHUE CBOIMCTBA KpaxMmaina (TUIpoJIn3, KaYeCTBEHHAs peaklus ¢ HOJOM).

OKCIIEpUMEHTAJIBHBIE METOABl M3y4YEHHUs BEUIECTB M UX [PEBpallleHUui: IPOBEICHHUE,
HaOJI0ZICHNE M ONHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKLIUU
OJTHOATOMHBIX ~CIUPTOB (OKHUCIEHHE dTaHona okcugoM Mmeau(ll)), MHOroaroMHbBIX CHHUPTOB
(B3aumopelictBue rmmuepuHa c rujgpokcunom wmeau(ll)), anbrernnoB (okucieHHEe aMMHAYHBIM
pactBopom okcuna cepebpa(l) m ruapoxkcugom menu(ll), B3ammoneiicTBue Kpaxmana ¢ HOJOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak amM(oTepHble OpraHudeckue coequHeHus. PU3NYecKue U XUMHUYECKHE
CBOWCTBA aMUHOKHCJIIOT (Ha MpuMepe MMLKHa). buonoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benku kak npuUpolHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs H
TpeTU4Hass CTPYKTypa OenkoB. XHMHYECKHMEe CBOHCTBa OENKOB: THJIPOJIM3, JEHATypalus,
KaueCTBEHHbIE PEAKIINH Ha OENKHU.

DKcnepUMeHTaIbHbIE METO/Ibl M3YUEHUS BELIECTB U MX MPEBpAIlCHHU: HAOII0AeHNE U ONHCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPU HarpeBaHUH, IIBETHBIE PEaKI[UU OEIKOB.

BbicokomosekyIsipHbIe COeIHHEHUS

OcCHOBHbIE TOHATUS XHMHHM BBICOKOMOJIEKYJSIDHBIX COEJAMHEHHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPHU3ALNH, CPEAHSIST MOJIEKylsipHas macca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSTUHEHUN — MOJIMMEPU3alUs U TOJUKOHICHC Al

OKCIIEpUMEHTAJIBHBIE METOJbl M3y4YEHHUS BEIIECTB W MUX MPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanust MeXnpeaMETHBIX CBA3€W MNpPU HM3y4eHUU oOpraHudeckod xumuu B 10 kiacce
OCYIIECTBISICTCA Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITHH,
ABJIAIOIINXCSI CACTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO0miue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: SBJIEHUE, HAY4YHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOPHs,
aHallM3, CHHTE3, KIacCU(pUKalUs, NEPUOAUYHOCTh, HAONIONCHNE, W3MEpPEHHEe, JKCIEPUMEHT,
MOJICJINPOBAHUE.

®dusuka: marepusi, SHEprusi, mMacca, aroM, 3JIEKTPOH, MOJEKYJa, YHEPreTUUYECKUH YPOBEHb,
BELIECTBO, TEJNO, 00BEM, arperaTHOe€ COCTOSIHHME BElIeCTBa, (M3MYECKHWE BEIMYMHBI U €AMHHULBI MX
U3MEpEHUs.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BelIECTB B Opranusme, (GOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BeleCTBA (OEIKH, YIIIeBOIbI, )KUPBI, (HEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAeMBbIE, TOTLINBO, PECYPCHI.

TexHonorusa: NUIIEBbIE NPOIYKThI, OCHOBBI PAalMOHAIBHOIO MUTAHMS, MOIOUIUE CPEACTBA,
JIEKapCTBEHHbIE UM KOCMETUYECKHUE IIpernapaThl, MaTepHajbl M3 MCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XUMHYECKHUH 3JIEMEHT. ATOM. SIIpo aroma, H30TOMbI. DIEKTPOHHAsE 000JI0UKa. DHEPreTUYECKUE
YPOBHH, IMOIYPOBHH. ATOMHBIC OpOHTamu, S-, P-, d- amemeHThl. OCOOCHHOCTH pacCHpeaeICHHs
AJIEKTPOHOB 1O OpOUTaIsIM B aTOMax »JJIEMEHTOB IIE€PBBIX YETBHIPEX MEPUONIOB. DJIEKTPOHHAs
KOH(UTrypanus aTOMOB.

[Iepnonnueckuit 3axkoH u [lepnonnueckas cucreMa XuMudeckux 3yeMeHToB [ M. Menneneena.
Ces3p nepuonnueckoro 3akoHa u Ilepuoguueckod cucreMbl xumuueckux dsiemeHtos JI. WM.
MenneneeBa ¢ COBPEMEHHON TeOopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BELIECTB M0 IPYIIaM U MEPUOIaM.
3HaueHue NepruoINYECKOro 3aKkoHa B pa3BUTUH HAYKH.

Crpoenue BemecTBa. XMMHUYECKas CBA3b. Buabl XUMHUYECKON CBsI3U (KOBaJICHTHAsl HETOJSIpHAst
U TOJSIpHAasA, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHONH XMMHUYECKOW CBS3U
(0OMeHHBIN U TOHOPHO-aKLEeNTOpHbIH). Bomoponnas cBs3b. BaneHTHOCTb. DEeKTPOOTPHULIATEIbHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THMbl KPUCTANIMYECKMX PpEHIETOK. 3aBUCMMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsTe o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJIJIOWJHBIE pacTBOphl. MaccoBast 10iis
BELIECTBA B paCTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHkiaTypa HEOpPraHMYeCKHX BEIECTB.
I'enernyeckas CBS3b HEOPraHMUECKHUX BEIIECTB, IPUHAUICKAIIMNX K PA3IMUHBIM KJIaccaM.

Xumunyeckass peakuus. Kraccupukanus XuMHYECKMX pEakIUil B HEOpPraHW4eckol u
OpPraHMYECKON XUMHH. 3aKOH COXPAHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLEHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3nu4HbIX (akropoB. OOpaTHUMble pEaKIHH.
Xumunyeckoe paBHoBecue. PakTOphl, BIUSIONIME HA COCTOSHUE XMMHUYECKOTO paBHOBecus. [IpuHiun
Jle Ilarense.

Onexktponutnyeckas aucconuanus. CunbHble W ciaOble 2nekTpoiuThl. Cpega BOAHBIX
pacTBOPOB BEILECTB: KUCIasi, HEUTpaJIbHAs, IIE€JI0YHAsl.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKcIepUMEHTAIbHBIE METOABI U3YYEHHsI BEIECTB M MX MPEBpAILECHUI: JeMOHCTpalus Tabuil
«Ilepuoanyeckass cucrema xumuyeckux »dyemeHToB J[. . MeHneneeBa», H3ydeHHE MOJENEH
KPUCTAUNIMYECKUX PEIIETOK, HAOOICHUE U ONMCAaHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(pa3noxeHue MEpOKCHAa BOAOPOAA B NMPUCYTCTBMM KaTajau3aTopa, ONpPENeleHUue Cpelbl pacTBOPOB
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BEUIECTB C IOMOIIBIO YHUBEPCAJILHOTO HWHAMKATOpa, pEeakuud HOHHOro oOMeHa), NIpOBEICHHE
MPAaKTUYECKON paboThl «BiusiHMEe pa3nuUHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOHN PeaKIimy.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKMX PEaKLMW, B TOM 4YHMCIIE TEPMOXHMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBAs J0JIs BEILIECTBAY.

Heopranunueckasi xumust

Hewmeramnsl. Ilonoxenne HemeramioB B [leproandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. PU3NYeCKUe CBOWCTBA HEMETAUIOB. AJUIOTPOIUS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMUYEeCKHE CBOMCTBA BaXHEHMIIMX HEMETAJIOB (TaJIoreHOB, cephl, a30Ta, ¢ocdopa, yriaepoaa
Y KPEMHHSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOJHBIX COSAMHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETAVIOB U UX COEIUHEHUHN.

Meramnsl. Ilonoxenue MeramioB B llepuonnueckon cucreme XuUMHYecKux sieMeHToB [l U.
MenpaeneeBa. OCOOEHHOCTH CTPOCHHSI DSJIEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOmue
¢usnveckne cBoWcTBa MeTayuioB. CIUIaBbl METAJUIOB. OJIEKTPOXMMHYECKHH sl HaNpsHKCHUH
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIUX METAUIOB (HATpUH, Kalui, KaJbIM, MAarHUMA, aTlOMUHUH,
LUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHH.

O6mre ciocoObI oydeHHust MeTaJuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METO/bl U3YYEHHS BELIECTB M MX IMPEBpPALICHUMN: W3yYEHUE KOJUICKLHUU
«MeTautbl U CIUIaBbI», 00pa3I0B HEMETAJUIOB, PEIICHHE YKCIEPUMEHTAIBHBIX 3aja4, HaOIOIeHHE U
OIKCaHUE IEMOHCTPAIIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCH 1A AlIFOMUHUS C
pacTBOpamMH KUCJIOT U ILIEJI0YEH, KaUECTBEHHbIE PEAKIIMHU HA KATUOHBI METAJUIOB).

PacuérHble 3amaun.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WJIH
00bEMY OJHOTO M3 YYacTBYIOIIMX B pEaKIMH BEUIECTB, Pacd€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) MIPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMUA U )KU3Hb

Ponp xumum B 0OOECHIEYEHHH SKOJIOTMYECKOM, HYHEPreTUYECKOW W THINEBOM O€30MacHOCTH,
pa3BuTuu MeauIUHEL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB MU XUMHUECKUX PEaAKIIHil.

[IpencraBnenust 06 OOIMMX HAy4YHBIX NPHUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHHS] BaKHEHUIIUX
BELIECTB.

YenoBek B MHpE BEHIECTB M MaTEepHaIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpAacKW, CTEKJIO, KEepaMHKa, MaTepHalibl i 3JIEKTPOHHKH,
HaHOMAaTepHalibl, OpraHM4EeCKHE U MUHEPAJIbHBIE y100pEHUSI.

XUMHS U 310pOBBbE YEJIOBEKA: MpaBUjia MUCIOJIb30BAaHUS JIEKAPCTBEHHBIX MpENapaToB, MpaBUiIa
0€301acHOTO UCIOJIB30BAHUS TIPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

Me:xXnpeamMeTHbIE CBS3H.

Peanuszanus MeXnpeaMETHBIX CBS3€il MpU M3ydeHUH oOuiel u HeopraHuueckod xumuu B 11
KJIacce OCYILIECTBIIAETCS Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, Tak U
MOHATHUM, SBISIOIIUXCS CUCTEMHBIMU JJIs1 OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAy4HbIE MOHATHUS: HAay4HbIH (DakT, rumoresa, 3aKOH, TEOpHUs, aHAJIM3,
CHUHTE3, KJaccu(UKaIus, IepuoAUYHOCTb, HAOIIO/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE,
SIBJICHUE.

®duzuka: Marepus, HSHEprusi, macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
pPallMOaKTUBHOCTb, MOJIEKYJIa, JHEPreTUYeCKU YpOBEHb, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: knerka, opranusM, sKocucreMa, Ouochepa, Makpo- U MUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BEIIIECTB B OpPraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.



TexHonOrMA: XUMHYECKass IMPOMBIIICHHOCTh, METAJULYPrUs, IPOU3BOACTBO CTPOMTEIBHBIX
MaTepHaJioB, CEIbCKOX03IHCTBEHHOE TPOU3BOJICTBO, MHILEBAs IPOMBIIIIEHHOCTD, (hapMaleBTHUECKas
[IPOMBILIIEHHOCTh, IIPOU3BOACTBO KOCMETHYECKHMX IIPENAaparoB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX
MaTepHUaoB, JIEKTPOHHAs IPOMBIIUICHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 XUMHUMU HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYAIOIIUMHUCS MPOrPaMM
cpeaHero ooOmero o0pa3oBaHUS (JIMYHOCTHBIM, MeETalpeiIMETHbIM U IpeaMeTHbM). HayuHno-
METOAMYECKOW OCHOBOMW Uil pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO
o01ero o0pazoBaHusl ABISAETCS CUCTEMHO-AEATEIbHOCTHBIM MOIXO/.

B cooTBercTBUM C CHUCTEMHO-ACSATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS IMpeaMmera «XHMHsS» Ha YPOBHE CpeIHEro o0mero oOpa3oBaHUS BBIICICHBI
CJIELYIOIINE COCTABIIAIOIIUE!

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKOW TIpakJaHCKOM MAEHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJTMYMe MOTUBAIUU K O0YYCHUIO;

LIEJICHANPABICHHOE PpA3BUTHUE BHYTPEHHUX YOSKIEHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN 0a30BOM HAyKU XUMUU;

TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATHCA B CBOEH JEATEIBLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM,  IPHUCYIIMMH  LEJIOCTHOW  CHUCTEME  XUMHYECKOIO
o0Opa3zoBaHMS;

HAJIMYHME TPABOCO3HAHMS DKOJOTHYECKOW KYJIbTYPHI M CIIOCOOHOCTH CTaBHThH IIEJIM M CTPOUTH
YKU3HEHHBIC IUUIaHBI.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHUS NpeAMETa «XUMUA» JIOCTUTAIOTCA B €IMHCTBE yueOHOU U
BOCIIMTATEIbHOW JIE€ATENBHOCTH B COOTBETCTBUHM C T'yMaHHCTUYECKUMH, COLUOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM U HJA€aJaMH POCCUUCKOrO TpakJIaHCKOro oOLIecTBa,
IPUHATBIMU B OOLIeCTBE HOPMaMHM U IIpaBUJIAaMM IIOBEIEHUS, CIIOCOOCTBYIOIIMMH Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYaAIOIIAXCS.

JIMYHOCTHBIE PE3y/IbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT cOPMUPOBAHHOCTh OIbITA
MIO3HABATEIbHOM M TPAKTUYECKOM JEeSATeNbHOCTH OOyYaloluXcsi IO peaju3alud TNPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA

OCO3HaHM OOYYaIOIIUMHCS CBOUX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKE€HHs K
3aKOHY U NPaBONOPSAKY;

IIPEICTABICHUSI O COLMAIBHBIX HOPMax M MpaBUiaX MEXJIMYHOCTHBIX OTHOLIEHMH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOH [EATENbHOCTH IPHU CO3/aHMHM Y4YEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTUX MPH
aHaJIM3€ pa3IMYHbIX BUJOB yUeOHOU NEeSATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHH;

YBaKEHHsI K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUHU U NMPAKTHUYECKOTO NMPUMEHEHUS XMMHHU,
OCO3HaHHUS TOTO, YTO JOCTMKEHHSI HAyKH €CTh Pe3yJbTaT UIUTEIbHBIX HAONIOJIEHUHN, KPOHMOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/a YUEHBIX U MPAaKTUKOB;

MHTEpeca U MO3HaBATEIbHBIX MOTHUBOB B MOJIYYEHUU U MOCIEIYIOIMIEM aHaIU3€ UHPOPMAIUH O
MIEPEIOBBIX JTOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEIACHMS;

CIIOCOOHOCTH OLIEHHMBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, U NPUHUMATH
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHWBAaTh CBOE TOBEJECHHWE M TMOCTYNKM CBOMX TOBAapuIIeH ¢ MO3ULMMA
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:



MMOHMMAaHUS IIEHHOCTEeH 3I0poBOro © 0Oe3omacHOro obOpa3a KH3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37]0POBbBIO;

coOJTI0IeHUsI PaBHJT 0€30MTaCHOTO OOpaIeHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS [IEHHOCTH TPaBWUJI WHIUBUIYAIbHOTO U KOJIJIEKTUBHOTO 0€30IacCHOTO MOBE/ICHUS B
CUTYAIUSX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIIOJICH;

OCO3HAHUS TIOCJIEICTBHA M HENPUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJCHUS aTKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEOBATEIbCKOM  JIEATEILHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOW U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOEC YYacTHE B pEHICHUW TNPAKTHYCCKUX 3a7a4  COIHATBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPAKTHICCKOMY M3YUYCHHIO MPOPECCUid pa3IMyHOro Pojia, B TOM YHCJIE HAa OCHOBE
MPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YB)KEHUSA K TPYIY, JIOASIM TPYyJa U pe3ysbTaTaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYATbHOW TPACKTOPHH OO0pa3oBaHUs, Oymymiei
npodeccun U peanusaluu COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTUYECKH II€JI€CO00Pa3HOTO OTHOIICHHS K TPHUPOJE, KaK HCTOYHUKY CYIICCTBOBAHUS
JKM3HM Ha 3eMIIe;

MOHUMAHUS TJ00aTBHOTO XapakTepa 3KOJOTHYECKHX MPOoOJeM, BIHMSHHS SKOHOMHUYCCKUX
MIPOIIECCOB HAa COCTOSTHUE TTPUPOTHON M COITUATIBHOM CPE/IbI,

OCO3HAaHUS HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTMIKCHUH XHMHH JIJIsi PEIICHUS BOIPOCOB
palMoOHAIBHOTO TIPUPOIOIIOIH30BAHNS,

AKTUBHOT'O HENPUATHS ACUCTBUM, IPUHOCAILUX BPE OKPYKAIOIIEH MPUPOJHON Cpele, YMEHUs
MIPOTHO3UPOBATh HEOJArONPHUATHBIE IKOJOTHYCCKUE IOCICACTBUS MPEANPUHUMACMBIX JEHCTBUA M
MIPEIOTBPAIATH HX;

HaJIW4YUs PaA3BUTOTO DKOJIIOTUYECKOTO MBIIUICHUS, OSKOJIOTHYECKOH KYIbTYpbI, OIBITa
JEeSTEIbHOCTH 3KOJIOTUYECKON HAIIPABJICHHOCTH, YMEHHS PYKOBOJICTBOBATLCSI MU B TIO3HABATEIIHLHOM,
KOMMYHHKATUBHOM M COILIMATbHOM TMpPaKTUKE, CIOCOOHOCTH W YMEHHsI aKTUBHO MPOTHUBOCTOSATH
U700 XeMopoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHVMAHHUS CHCIM(PUKA XUMUU KaK HAyKd, OCO3HaHHS €€ poiau B (OPMHUPOBAHHUU
paIMoOHaIBLHOTO HAYYHOTO MBIIIIEHUS, CO3JaHHUH IIeIOCTHOTO MPEACTABIEHUS 00 OKpYKaroIleM MHUpe
KaK O ©JUHCTBE MPHPOJIBI W YEJIOBEKAa, B IMO3HAHWW TPUPOIHBIX 3aKOHOMEPHOCTEH W pEIICHUU
mpo0JieM COXpaHEeHHsI IPHUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XWMHH IS COBPEMEHHOW IMBWJIM3AIMH: B €€
T'YMaHUCTHYECKOW HAMpaBIEHHOCTH W BAaXKHOW pOIMU B CO3JAaHMM HOBOW 0aszbl MaTepuanbHON
KYJIBTYPBI, PEHICHUH TJI00ATbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHs YEIOBEUECTBA — CBIPHEBOM,
SHEPreTHYECKOH, MUIIEBON M IKOJIOTHYECKON Oe30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, 00ecreYeHun
YCJIOBHH YCIIEITHOTO TPy M YKOJIOTHIECKH KOM(DOPTHOM JKU3HHU KAXKIOTO YjeHa OOIIECTBa;

€CTeCTBEHHO-HAYYHOH  TPAaMOTHOCTH:  TOHHMMaHHUS  CYIIHOCTH  METOJOB  IO3HAHMA,
WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH WCIOJb30BaTh IMOJy4aeMble 3HAHHS IS
aHalM3a M OOBSICHEHHsI SIBJICHHM OKPYKAIOIEro MUpa U MPOUCXOASIIUX B HEM M3MEHEHHM, YMEHUS
nenath 00OCHOBAaHHBIE 3aKJIFOYCHHUS Ha OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JAHHBIX C IICJIbIO
MOJIy4€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HWCIOJIb30BAaTh XMMUUYECKHE 3HAHUS IS pEIIeHUs mpoOyieM B
pEATbHBIX KU3HEHHBIX CHTYAITUX;

WHTEpeca K MO3HAHUIO U MCCIICIOBATEIHCKOM JACSITEIHPHOCTH,



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUHU C )KU3HECHHBIMU HOTpCGHOCTSIMI/I;
HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX chepax mpodhecCuoOHATBHOU IeATeTbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YU4€OHOTO TMpenMeTa «XUMUsS» Ha YPOBHE CPEIHETrO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBIC i1 (OPMUPOBAHUS MHPOBO33PCHHS  OOYYAIOIMIMXCS  MEXIUCIUITUHAPHBIC
(MeXTpeIMeTHbIE) OOIEeHAyYHbIE MOHATHS, OTPAKAIOIINE IEJOCTHOCTh HAYYHOW KapTHUHBI MUpa U
cnenuduKy METOJOB IO3HAHMS, MCIOJb3yeMBIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, SABJICHHUE, MPOLIECC, CHCTEMa, HAyYHBI (AaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICAOBAHKE, HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT U IpYIHe);

yYHHUBEpCaIbHbIC Y4eOHbIC NEHCTBHUS (MTO3HABATENIbHBIE, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
obecrieunBaronye (GpopmMupoBaHue (QGYHKIIMOHATHBHOW TI'PAMOTHOCTH M COIMAIBHOM KOMIICTCHIIMH
o0yJaromuxcs;

CIOCOOHOCTh oOyuaronuxcs HCITOJIB30BaTh OCBOCHHBIC MEXIUCIUTIIHHAPHBIC,
MHPOBO33PECHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC IEHCTBUS B MIO3HABATEIHLHOW U COMMATBHON
MPaKTHKE.

MeTtanpeaMeTHbIe  pe3yNIbTaThl  OTPAXKAIOT  OBJAQJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

ORy1aieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbLHBIMY I€HCTBUSIMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITENILHO  (pOpMYIHpOBaTP H  aKTyaJIM3WpPOBATh MPOOJIEMy, BCECTOpPOHHE &
paccMaTpuBarth;

OTIPECIIATH e JACSITeILHOCTH, 3a/1aBast TApaMETPhl U KPUTEPUH MX JTIOCTHXKEHHUS, COOTHOCHTD
PE3YNbTaThI JEATEILHOCTH C ITOCTABICEHHBIMH LIETISIMHU;

WCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWW TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTATH
XapaKkTepHble MPU3HAKY TIOHATUN U YCTAaHABIMBATH UX B3aUMOCBS3b, UCIOIB30BAaTh COOTBETCTBYIOIINE
TOHSATHSI ISl OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBCHHBIC CBSI3U MEXKTy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, 10 aHAIIOTHUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPUBACMBIX SBJICHHSX, (OPMYIUPOBATH BBIBOABI H
3aKJIIOUEHUS;

MPUMEHITh B TIPOIECCe IO3HAHUS, HCIOJb3yeMble B XHMHU CHUMBOJHUYECKHE (3HAKOBEIC)
MOJIeTIH, TpeoOpa30oBbIBaTh MOJENIbHBIE MPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOI) JJIEMEHTA,
XUMHYecKas (hopMyIa, ypaBHEHUE XUMHUYSCKOW PEaKIUU — MIPH PEIICHUH YICOHBIX MO3HABATEILHBIX
M TPaKTUYECKHX 3a7]ad, NPUMEHATHh Ha3BaHHBIE MOJICIbHBIC TPEICTABICHUS [UIsl BBIABICHUS
XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUICCKHIX PEAKITHIA.

2) 6azoBble HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUI;

dbopMynupoBaTh 1eNM W 3aJaud  HCCIEAOBaHHUSA, HCIOJb30BaTh IOCTABJICHHBIE U
CaMOCTOSITEITEHO CPOPMYTUPOBAHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA TO3HAHHUS W OCHOBBI JIJIS
(hopMUPOBaHUS TUMIOTE3HI IO TPOBEPKE MPABUILHOCTU BBHICKA3BIBAEMBIX CYXKICHHUIA,

BIIQJICTh HABBIKAMH  CAMOCTOSTEIBHOTO IUTAHWPOBAHHMSI W TIPOBEACHHS  YUYCHUYICCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HaONIONaTh 3a XOJOM Ipollecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3yibTar, QOopMyIupoBaTh OOOOIIEHHS U  BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEIOBAaHUS, COCTABIATH OOOCHOBAHHBIM OTYET O TMpOAETaHHOU
pabore;

MPUOOPETATh OMBIT YUEHUYECKOW MCCIENOBATENBCKOW U MPOSKTHOU NIEATEIBHOCTH, MPOSBIISThH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIPHOMY ITOMCKY METOJOB PEIICHUs MPAKTHYCCKHX 3ajad,
MPUMEHEHHIO PAa3TUYHBIX METO/IOB TTO3HAHHUS.

3) padora ¢ ungopmanmeii:



OPHEHTUPOBATHCSI B PA3NUYHBIX HCTOYHMKAX MHPOpMaLUU (HAYYHO-TIOMYyJIpHAs JMTepaTypa
XUMHAYECKOTO  COJEP)KaHUs, CIpaBOYHbIe TocoOusi, pecypchl MHTepHeTa), aHAJIW3UPOBATH
MHGOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATh €€ IOCTOBEPHOCTh
U HENPOTUBOPEUYHUBOCTH;

(GbopMynIMpOBaTh 3ampoOChl M MPUMEHATh pa3IMYHble METOJbl IpU IOUCKE U 0oTOOpe
nHpopManun, HeOOXOMMOM IS BBITIOJIHEHHUS YI€OHBIX 33/]a4 ONPEAeIIEHHOTO THIIA;

IpUOOpeTaTh OIBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAJIbHYI (opMy mpeacraBieHus HH(POPMALMU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIOJIb30BaTh HAYYHBIH S3BIK B Ka4ECTBE CPEACTBA NPU PabdOTE ¢ XMMHUYECKON MH(OpMaIMei:
IPUMEHATh MEXIpeaAMeTHble ((u3uyeckue W MaTeMaTUYecKHe) 3HAKU U CHUMBOJIBL, (OpPMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAJIATHOCTH.

OgByajeHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOl TeMbl B XOJ€ Juajora W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HUJCH, POPMYIMPOBATH CBOHM NPEJIOKEHHSI OTHOCUTEIBHO BBIITOJHEHHS IPEIOKEHHON
3a/1a4y;

BBICTYNIaTh C IIpE3€HTAllMed pe3yabTaTOB IO3HABATEJIbHON JI€ATEIbHOCTH, IOJYYE€HHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMM IIPH BBIIIOJHEHUH XUMHYECKOIO IKCIEPHMEHTA,
MPAaKTUYECKOH paboOTHl MO HCCIEIOBAHUIO CBOMCTB H3YyYaeMbIX BEIIECTB, peaM3aliil y4eOHOTO
npoekta U (OpMYyIMpPOBaTh BBIBOABI IO pe3yibTaTaM IPOBEAEHHBIX HCCIEIOBAaHUA MIyTEM
COIJIACOBaHUS MO3UIMM B X0/1€ 00CYKIEHHUS 1 0OMEHAa MHEHUSIMHU.

OgByajgeHne yHHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U  OCYIIECTBISATH CBOIO I1O3HABATEJIbHYIO JESTEIbHOCTD,
ompenensas e€ IeId W 3aJauyd, KOHTPOJIMPOBAaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npe/UlaraeéMblii  QAITOPUTM JCWCTBUH TPU BBINIOJHEHWH YYEOHBIX M HCCIENIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PGEKTUBHBIA CIIOCOO HUX pELICHHs € Y4ETOM IOJYyYEHMsI HOBBIX 3HAaHUH O
BELIECTBaX U XUMHUUYECKUX PEaKLIUsX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckast XUMHsD) OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABIECHUNA O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpPA, POJM XUMHUU B TO3HAHWUU SIBICHUH NPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U
KYJIBTYpBI JIMYHOCTH, €€ (QYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOAUMOMN IS PEIICHUS MPAKTHYECKUX
3aJ]a4 ¥ 9KOJIOTHYEeCKH 000CHOBAaHHOT'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO U IPUPOAHOI cpene;

BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAHHW, KOTOpas BKJIKOYAECT: OCHOBOIMOJATAKOIINE IOHATHUS
(XMMUYEeCKUIl  DIIEMEHT, aToM, OJJIEKTpOHHas 00OJloYKa aTroMa, MOJIEKyla, BaJ€HTHOCTH,
ANEKTPOOTPHUIATETLHOCTh, XUMUUECKAsI CBSA3b, CTPYKTypHas popmyna (pa3BEpHyTast M COKpaléHHast),
MOJTb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIEpOAHBIN CKeneT, GyHKIIMOHATbHAs TPYIa, pajauKa,
M30MepHs, ©30MEPBI, TOMOJIOTHYECKUH Psll, TOMOJIOTH, YIJIEBOJIOPObI, KMCIOPOI U a30TCOAEpKALIUE
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHBIE COEITMHEHHMS]); TEOPUU U
3aKOHBI (TEOpHsSl CTPOEHHUs OpraHmueckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKHI SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIINE B
OCHOBE TTOHMUMAaHUS MPUIMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOTOTHIECKHE CBEICHHMS
O CBOKMCTBaxX, COCTaBe, MOJYYCHHH U OE30MACHOM HCIOIb30BAHUN BAKHEUIINX OPTraHUYECKHX
BEUIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa,

c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TMOHITHH, yCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOUIME IIOHATUS IPU ONMCAHUM COCTaBa, CTPOCHHS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;



c(OpPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJII COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaméHHON) (OpMya OpraHWYECKHX BELIECTB U
YPAaBHEHUH XWMHMYECKUX PEAKLUUN, M3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYECKHX BELIECTB IS
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHUHAIJICKHOCTh H3YYCHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY KJIACCY/TPYIINe COeANHEHHH (YTIeBOAOPOIbI,
KHCIIOPOJI U a30TCOJIepKAIIUe COeTMHEHUS, BBICOKOMOJIEKYIJIIPHbIE COCTMHEHUS ), 1aBaTh UM Ha3BaHUs
no cucrematnueckoir Homenkiarype (IUPAC), a Taxke NpuUBOAWTH TpPHUBHAJIbHBIC HAa3BaHUA
OTJENbHBIX OPraHMYECKUX BEIIECTB (STWJICH, MPOMMIEH, aleTUIeH, ATUJICHIIUKOJb, TIUIEPHUH,
denon, hopmManbaeru, aleTanbAeria, MypaBbUHAas KUCIOTa, YKCYCHAs! KUCII0Ta, OJIEMHOBAs KUCJIOTA,
CTeapHHOBAs KMCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, IeJUII0II03a, TIUIHH);

cOPMUPOBAHHOCTh YMEHHUS ONPENENATh BHJbI XHMHUYECKOM CBSI3W B OpraHMYECKHX
COEUHEHMX (OJIMHAPHBIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTh MOJOKEHHUS TEOPUU CTPOCHHSI OPraHMYECKHUX BEIIECTB
A. M. bytnepoBa aiisi OObSICHCHHSI 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUsI MaCChl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAB, CTPOCHUE, (QU3NYECKUE M XMUMUYECKHE
CBOMCTBA TUIHUYHBIX MPEACTABUTENCH pPa3IUYHBIX KJIACCOB OpPraHMYECKHUX BEHIECTB (METaH, JTaH,
STWJICH, WPONWICH, aleTwieH, OyraameH-1,3, merwnOyramuen-1,3, OeH30i, MeETaHOJ, JTAHOIN,
STUJICHTJIMKOJb, TJIHLEPHH, (DEHON, aleTanbleru], MypaBbHHas M YKCYyCHas KHCIOTBHI, TJIIOKO3a,
Kpaxmall, HeJII0J103a, aMUHOYKCYCHAsi KMCII0Ta), WITIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIL;

c(OPMHPOBAHHOCTH yYMEHUS XapaKTEPH30BATh HCTOYHUKHU YIIIEBOJOPOTHOTO CHIPbS (HE(TH,
MPUPOJAHBIN Tra3, Yrojib), CHOCOOBI HX TmepepaboTKU M MPAKTUYECKOEe MPUMEHEHHE MPOAYKTOB
nepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAMTH BBHIYUCICHHS [0 XUMHYECKMM YypaBHEHUSM (MacChl,
00bEMa, KOJMYECTBA MCXOMHOTO BEUIECTBA WM MPOJYKTAa PEAKIHUU IO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKIIIH);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHWKA 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUs, UCTONb3YEeMbIX B XMMUHU MPHU M3YYEHUHU BELIECTB U XUMHMUYECKUX SIBICHHH (HaOIOeHueE,
U3MEpeHue, HKCIEPUMEHT, MOJEIMPOBAHME), HCIIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAHUS IS
INPUHATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMH M HUX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCT, YMEHHUI COOMIOAAaTh MpaBUiIa IOJIB30BAHUS XUMHYECKOH MOCYIOoH U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TaKKe IMpaBuiia OOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

cOPMUPOBAHHOCTh yYMEHUW TMJAHUPOBAaTh M  BBINOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallileHusT OpPraHMYECKHX BEIIECTB IIPU HATPEBAHMHM, IIOJIyYEHHE OTWIEHA U M3Y4YEHHE €ro
CBOMCTB, KaUECTBEHHbIE PEAKIMM OPraHMYECKUX BEIIECTB, JIEHATypalus OelKOB MpH HarpeBaHuH,
I[BETHBIE peaKkIMH OEJIKOB) B COOTBETCTBHM C MPAaBUJIAMU TEXHUKU OE30MACHOCTU MpPU OOpAILIEHUU C
BEUIECTBAMH U  JIaDOpaTOpPHBIM  OOOpYIOBaHUEM, TMPEACTABIATh PE3yNbTaThl  XUMHYECKOIO
SKCIepUMEHTa B (popMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX PeaKUUil U (GOPMYJIHPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTE YMEHMH KPUTHYECKH AaHAJIM3UPOBATh XHMHYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCcTBa MaccoBoil uHGopmaru, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII0aTh MPaBHIIa SKOJIOTHYECKH L1e1ecO00pa3HOro MOBEACHHS B
OBITY ¥ TPYJOBOU NEATEILHOCTU B IEJIIX COXPAHEHHUS CBOETO 37I0POBbSI M OKPYXKAIOMIEH MPUPOTHOM
Cpelbl, OCO3HABaTh ONACHOCTb BO3JECHCTBHS Ha >KUBBIE OPraHU3MbI ONPEIEIEHHBIX OPraHMYECKHUX
BellecTB, MOHMMasi cMbicn mokaszatens [IJIK, mosicHATh Ha mpuMepax cHocoObl YMEHBIICHUS U
IIPEIOTBPALLEHHS UX BPEIHOTO BO3JACHCTBHS HA OPraHU3M YEJI0BEKa;

U 00yYarolMXcsi ¢ OTPaHMYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHUE MPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SBICHUM;

JUIS CJIETIBIX M ClIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJB30BaTh pelbeQHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 11t 3anucu Xumuueckux Gopmy.



11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «O0111as 1 HeOpraHudeckasi XMMHs» OTPaKaoT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O XMMHYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TIO3HAHWUU SIBICHUH NPUPOABI, B (POPMUPOBAHWU MBIIUICHUS W
KYJIbTYpPbl JIUYHOCTH, €€ (QYHKIIMOHAIHLHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsl PEHICHUS MTPAKTHYECKUX
3a/1a4 U YKOJIOTHYECKA 000OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM Ccpejie;

BJIAJICHUE CHUCTEMOM XMMMUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAKOLIUE IMOHATHUS
(XMMHUYECKUIl 3JIeMEHT, aTOM, W30TOIl, S-, P-, - AJIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYIAa,
MOJTb, MOJISIPHBI 00BEM, BAIIGHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTD, CTETICHb OKHCICHUS, XUMHUYECKas
CBS3b (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), KpUCTAJUIMYECKas peméTka, THIIbI
XUMHUYECKUX PEAKIMM, pacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOJIUTUYECKAS AUCCOLHAIIMS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKkluu, XUMUYECKOEe PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOJIUTUUECKON Juccoranuy, nepuoanyeckuii 3akon . . Menneneesa, 3akoH
COXpaHEHHUsT MacChl BEUIECTB, 3aKOH COXPAHEHHS M MPEBPAIICHHUs HSHEPrUM MPU XUMHUYECKHUX
peakIusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUYECKNE 3HAHUS, JIKAIIUE B
OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PaKTOJIOTMUECKUE CBECHUS
O CBOWCTBaX, COCTaBe, IMOJYyYEHHWH U OE30MACHOM HCIIOIH30BAHUM BAKHEUIIUX HEOPTaHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa,

c(OPMUPOBAHHOCTh YMCHHI BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHITHHA, YCTAHABIMBATH HX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMMCAHUU HEOPTaHUYECKUX BEUIECTB U
UX IPEBPALLECHUN;

c(OpPMHUPOBAHHOCTh YMEHUN HCIIONIH30BATh XUMUYECKYIO CUMBOIIUKY Ul COCTaBIeHUs (HOpMYIT
BEIIECTB M YypaBHEHMH XWMHYECKUX peakuui, cucremarnueckyro HomeHknatypy (IUPAC) u
TPUBUAIbHBIE HA3BaHMUS OTACIbHBIX HEOPraHMYECKHX BeIECTB (YrapHbIil ra3, YIVIEKHCIBIA Tas,
aMMHUaK, raméHasi U3BeCTh, HeTaléHas U3BeCThb, MUTHhEBAs COJIA, MTUPHUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUI OMpPENeNsTh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX
9JIEMEHTOB B COCJAMHEHUSX PA3JIMYHOIO COCTaBa, BUJlI XUMHUYECKOW CBA3M (KOBaJE€HTHAs, MOHHAs,
METaJJIN4ecKasi, BOJOPOJHAs) B COCIWHEHUSX, THUI KPUCTAIITUYECKOW pPEIIETKHM KOHKPETHOTO
BeIlleCTBA (aTOMHAs, MOJICKYJISIpHAsI, MOHHAS, METAJJTHYECKAst), XapaKTep CPelbl B BOAHBIX pacTBOpax
HEOPraHUYeCKUX COETMHEHMUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTAHABIMBAThH MPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIECTB 10 MX
COCTaBY K OMpEeeNIEHHOMY KIIacCy/TpyIie COeIMHEHUH (TPOCThIe BEIIeCTBa — METAJIBI U HEMETAILIbI,
OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM(pOTEepHBIE TUIPOKCHIBI, COJIN);

chOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI Mepuoanyeckoro 3akona J[. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO M TPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHE ATOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepuomumyeckoit cucremsl xumudeckux siemeHToB [[. M. Menneneena,
UCIIONIB3YSl TIOHATHS «S-, P-, O-3/1eKTpOHHBIE OpOHMTANIN», «IHEPreTHUECKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHUX DJIEMEHTOB M WX COCIWHEHUU TIO TIepUOJaM M
rpynnam I[lepuoauueckoit cucremsl XxuMuueckux siueMeHToB . . Menaeneesa;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3TMYHBIX KJIACCOB, MOJATBEPKIAATh CYIIECTBOBAHUE T€HETHUYECKOU CBS3HU
MEXJy HEOPraHWYECKHMMH BEIIECTBAMH C IMOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKLuii;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATh XHUMHYECKHE PEAKIUH TI0 Pa3IuIHBIM
mpu3HaKaM (YUCITy W COCTaBY PEArupyIOUINX BEIIECTB, TEIJIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKMCIICHUS AIEMEHTOB, 00pPaTUMOCTH PEAKIINH, YIaCTHIO KaTalnu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUI COCTABIIATH ypaBHEHUS PEAKIUN pPA3IUYHBIX THUIOB, MOJHBIE U
COKpaII€HHbIC YPAaBHEHHS PEaKIIMii HOHHOTO OOMEHA, YUYUTHIBAsI YCIOBUS, TPU KOTOPBIX OTH PEAKITUH
UIYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPKAAIONINE KayeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

cOPMUPOBAHHOCTh YMEHHM PACKPHIBATh CYINIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii IoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKiHii;

c(OPMUPOBAHHOCTh yYMEHHUU OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIHH OT
pa3auyYHbIX (HAaKTOPOB; XapakTep CMEUICHUS] XMMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTU OT BHEILHETO
BozaeiictBus (mpunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHMI XapaKTepH30BaThb XUMHUYECKHE MPOLIECCHI, JieXKallue B OCHOBE
MPOMBIIIJICHHOTO  TOJIYYEHUsI CEPHOM KHUCJIOThI, aMMHuaka, a Takke Cc(pOpMHUPOBAHHOCTD
MpEICTaBICHU 00 OOImMUX HAyYHBIX MPHUHIMIIAX W SKOJOTHYECKHX MpoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHUCIICHHS C HCIOIH30BAHUEM TMOHITHS «MaccoBas
JI0JISl BEILECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHMHM Ta30B MPU XUMHUYECKHX PEAKLHUAX, MAaCChI
BellecTBa WK 00BhEMA Ta30B MO0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WM O0BEMY OJHOTO W3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3(ddexra peaklud Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAaCChI BEUIECTB, MPEBPAIICHUS U COXPAHEHUS YJHEPTUH;

cOpPMUPOBAHHOCTh YMEHUU COOJIOJATh MpaBUJa MOJB30BAHUS XUMHYECKOW MMOCYAOH U
1ab0paTOpPHBEIM 00OpYIOBAaHUEM, a TAKXKe IMpaBuiIa OOpAICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU O BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

cOPMUPOBAHHOCTh yYMEHUW IJIAHUPOBATh W  BBINOJTHATH XUMHYCCKUH  OKCIIEPUMEHT
(paznmoskeHue MepoKCHIa BOJOPOJa B MPUCYTCTBHHM KaTanu3aTopa, OIpe/eleHHE Cpelbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCAIHLHOTO HWHIUKATOPA, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peaklnu, peakiuu HIOHHOro oOMeHa, KaueCTBEHHbIE peakluu Ha cynbdar-, kapOoHaT- 1
XJIOpUJI-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «MeTauiby U
«Hemerannel») B COOTBETCTBUH C MPaBHJIaMU TEXHUKU 0€30MACHOCTH MPH OOpAIlEHUU C BEIIECTBAMU
1 1ab0paTOpHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YJIbTAThl XUMUYECKOTO SKCIIEpUMEHTa B (popme
3aliCHU YPaBHEHUU COOTBETCTBYIONIMX peakiuuid U (HopMynupoBaTh BBIBOJBI HAa OCHOBE JTHX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYI0 HWH(MOpMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHUKaluu, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA YKOJIOTUYECKH 11eIeCO00pa3HOro MOBEICHNUS B
OBITY ¥ TPYJOBOM NIEATEILHOCTH B ILIEJISIX COXPAHEHHUs CBOETO 370POBbS U OKPYXKAIOIIEH TMPUPOTHOM
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatenst [IJIK, mosicHATh Ha mpuMepax CcrnocoObl YMEHBIICHHUS W TPEIOTBPAIICHHS HX
BPEIHOI'0 BO3JICVCTBHS HA OPTaHU3M UYEJIOBEKA;

JUTsT OOYYArOIIUXCSl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHYECKHX SBJICHMUIA,

JUTSL CIENBIX W CIIA0OBUIAIIMX OOYYArONIUXCS: YMEHHUE HCIIOJIb30BaTh pPelbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns mis 3anucu xumuueckux Gopmyi.



TemaTuueckoe IVIAHUPOBAHHUE 110 XUMHUHA

10 xkanace
KonnuecTBo vacoB
Ne | HaumeHoBaHue pa3nenos OnexTpoHHbIe (1IU(POBLIC)
/Tl | ¥ TEM MPOTrpamMMBbl Bcero KoutponbHe! | HpakTiiecky o0Opa3oBaTeNbHbIE PECYPCHI
e paboThI e paboTbI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoi
xumuu. Teopus
11 CTPOCHUS 3 bubnmoreka [JOK
' OpraHUYeCKUX https://m.edsoo.ru/7f41837c
coenuHeHuit A. M.
byrneposa
Hroro mo pazneny 3
Pa3nen 2. YraeBoaopoabl
[IpenenvHble bu6nuoreka [IOK
2.1 | yriueBoJOpOJHI - 2 https://m.edso0.ru/7f41837c
AJIKaHbI
Henpenenbubie bu6nmoreka [IOK
9o | YrieBOmOpOsBI: 5 1 https://m.edso0.ru/7f41837c
' AJIKEHBI, AJIKa/ICHBI,
AJIKUHBI
23 ApomMarudeckue 2 bubnuorexa [HOK
' YIJICBOJIOPO/IBI https://m.edso0.ru/7f41837c
IIpupoHbIE HCTOYHUKH bubnmnorexka HOK
2.4 YIJIEBOJIOPOIOB M UX 3 1 https://m.edsoo.ru/7f41837c
nepepaboTka
Wroro mo pazueny 13

Pa3nen 3. Kuciiopoacoaep:xamue oprannyeckue coenHeHust

bubmmoteka [IOK
3.1 | Comproi. eron 3 https://m.edsoo.ru/7f41837c
AJbpaeruasl. bu6nuoreka [IOK
3.2 | KapOoHOBBIEC KUCIIOTHI. 7 1 https://m.edsoo0.ru/7f41837c
CrnoxHble 3¢upbl
bu6nuoreka [IOK
33 | Yrresoms! 3 L https://m.edso0.ru/7f41837c
Hroro no paszneny 13
Pa3nes 4. Azorcoaepskanue opraHn4ecKue coeJHHEeHHs
41 AMWHBI. 3 1 bubnuotexa [JOK
' AMUHOKHUCHOTHL. benku https://m.edsoo.ru/7f41837c
Hroro mo pazueny 3
Paspnen S. BeicokomMoJieKy IsIpHbIE COCIMHECHUS
51 [Tnacrmaccel. Kayayku. 2 bubmuoreka LJOK
' Bonokna https://m.edso0.ru/7f41837c
HWroro no pazneny 2
OBUIEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOI'PAMME

11 kaacc
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KomanuectBo yacos DNEKTPOHHBIC
Ne | HaumeHnoBaHnue pa3nenon
/T | ¥ TeM mporpamMMe! Beero Kontponsusle | IIpakTnueckue (upossre)
pa6OTBI pa6OTBI 06pa3OBaTeHBHBIe
pecypchl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
CrpoeHue aTOMOB.
[Tepuoanueckuit 3aKoH bu6mmoreka [IOK
u [lepuoauueckas https://m.edsoo.ru/7f41
1.1 3
CHCTEMA XUMHYECKHUX 837c
anemeHToB /[. U.
Meunneneena
CtpoeHnue BemiecTa bubmorexa LIOK
1.2 P B ) 4 https://m.edsoo.ru/7f41
MHoroo6pasue BenecTs
837c
bubmuorexa [JOK
1.3 | XumuuecKue peakiuu 6 1 1 https://m.edsoo.ru/7f41
837c
Hroro mo pazmeny 13
Pa3nen 2. Heoprannueckasi Xumust
bubmuorexa [JOK
2.1 | Meramsl 6 1 https://m.edsoo.ru/7f41
837c
bubmuorexa [JOK
2.2 | Hemeramibl 9 1 1 https://m.edsoo.ru/7f41
837c
CBs3b HEOPIraHNYECKUX Bubmzorexa LIOK
p https://m.edsoo.ru/7f41
2.3 | U1 OpraHUYecKux 2 1
837c
BEIECTB —
Hroro no paszneny 17
Pa3zngen 3. Xumus u :Ku3HbL
bubmmoteka IIOK
3.1 | XuMmusa U XU3HB 4 https://m.edsoo.ru/7f41
837c
Hroro no pazneny 4
OBILIEE KOJIMYECTBO 34 3 3
YACOB I10 ITPOI'PAMME
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10 KJIACC

Ne

JJIeKTPOHHBbIE U(PPOBHIE

Tema ypoka KonunyectBo
n/n o0pa3oBaTejibHbIE PecypChl
qgacoB
bubmuorexka [JOK
TTpeameT oprammeckoii https://lesson.edu.ru/my-
1 VML 68 BOSHUKHOBCHIE 1 school/lesson/a9f3d191-5ele-4e24-ac02-
’ ’ efb16fa49f6a?backUrl=https://urok.apkpro.r
PA3BHUTHE H SHAUCHHE u/&token=00d3c187bded0129a346af21affaa
6a9e375b1c38cf3d61632acf9035¢32a694
bubmuoreka [JOK
Teopus cTpoenus https://lesson.edu.ru/my-

9 OpPraHUYeCKUX COCIUHCHUI 1 school/lesson/c935a58c-ab0e-4¢59-9dcft-

A. M. bytneposa, e€ 20517ae4b52e?backUrl=https://urok.apkpro.

OCHOBHBIE TOJI0KEHUS ru/&token=00d3c187bded0129a346af21affa
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ru/&token=00d3c187hded0129a346af21affa
26a9e375b1c38cf3d61632acf9035¢c32a694

OcHoBHBIC MCTOJABI CHHTC3a
BBICOKOMOJICKYJISAPHBIX

bu6mmoreka [JOK
https://lesson.edu.ru/my-
school/lesson/d7681e62-c311-48e9-935e-

34 coeauHenuii. ITnacTmaccsl, 1 f03c59299c¢91?backUrl=https://urok.apkpro.
Kay4yKH, BOJIOKHA ru/&token=00d3c187bded0129a346af21affa
a6a9e375b1c38cf3d61632acf9035¢32a694
11 kaace
Ne Tema ypoxa KouunvecTBO DJIeKTPOHHBbIE HU(POBBHIE
n/n 4acoB o0pa3oBaTesibHbIE PECYPChI
bubmuoreka [JOK
https://lesson.edu.ru/my-
XUMUYECKUI 3JICMEHT. ATOM. school/lesson/20b1df2e-6ce4-435b-b6dc-
1 DnexTpoHHass KOHPUTYypaLus 1 5155d30a45fa?backUrl=https://urok.apkp
aTOMOB ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1¢c38cf3d61632acf9035¢3
2a694
[Tepuonuueckuii 3aKOH U bu6mmoreka [JOK
[Mepuomuueckas cucrema https://lesson.edu.ru/my-
XUMHUYECKUX dy1eMeHToB []. U. school/lesson/e7d48881-055d-49da-a49c-
2 MemneneeBa, X CBSI3b C 1 7375¢3d033e9?backUrl=https://urok.apk
COBpPEMEHHOM TeopHein pro.ru/&token=00d3c187bded0129a346af
CTPOCHHS aTOMOB 21affaa6a9e375b1c38cf3d61632acf9035¢
32a694
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYCCKHUX
3JIEMEHTOB M UX COCIMHEHUM
IO TPYIIIaM | MepUuoam.
3 3HavyeHHEe NePUOIUIECKOT0 1
3aKOHA M CUCTEMBI
XUMHUYECKHX 31eMeHTOB [[. 1.
MenpeneeBa B pa3BUTHU
HayKu
bubmuorexa [JOK
CrtpocHue BellecTna. https://lesson.edu.ru/my-
XuMHuecKas CBs3b, €€ BUJIBL; school/lesson/a9c9a61e-e387-4ffe-bcfb-
4 MeXaHHU3MbI 00pa30BaHuUs 1 aca9c7241b21?backUrl=https://urok.apk
KOBAJICHTHOMU CBSI3H. pro.ru/&token=00d3c187bded0129a346
Bomoposnas cBsi3b af21affaa6a9e375b1c38cf3d61632acf90
35c32a694
bubmuorexa [JOK
BaneHTHOCTS. https://lesson.edu.ru/my-
DNEeKTPOOTPULIATENBHOCTb. school/lesson/12bfc348-007f-4796-
5 CreneHb OKUCIICHUS. 1 bcda-
BemecTBa MOIEKyISIpHOTO U 180fc6b720fe?backUrl=https://urok.apk
HEMOJIEKYJISIPHOTO CTPOCHUS pro.ru/&token=00d3c187bded0129a346
af2laffaa6a9e375b1c38cf3d61632acfo0
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35c32a694

[TonsiTue 0 AUCIEPCHBIX
cucreMax. McTuHHEIE U

bubmuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/8ae38be6-e06f-4fae-9729-

6 KOJIJIOHUIHBIC PACTBOPBI. 69903109f968?backUrl=https://urok.ap
MaccoBasi 10151 BEILECTBA B kpro.ru/&token=00d3c187bded0129a34
pactBope 6af2laffaa6a9e375b1c38cf3d61632acf9

035c¢32a694
bubmuoreka [JOK
Knaccudukanus n https://lesson.edu.ru/my-
HOMEHKJIaTypa school/lesson/75637222-d397-4bla-

7 HEOPraHUYECKUX COCAMHEHUI. 810a-

I'eneTnyeckas CBs3b cc7bca9e8a0c?backUrl=https://urok.apk
HEOPraHUYeCKUX BEIECTB, pro.ru/&token=00d3c187bded0129a346
Pa3IUYHBIX KJIACCOB af2laffaa6a9e375b1c38cf3d61632acf90

35c32a694

bubmuoreka [JOK

KHaCCH?HKaHHﬂ XI/IMI/I‘-IGCKVI/IX httpS://Iesson.edu.ru/mv—
DCAKIUTH B HEOPTATMHACCIOMN 1 school/lesson/75637222-d397-4bla-
OpFaHI/ILIGCKOI/I XUMHUHA. 3aKOH 8103.'

8 COXPAIICHITA MACCRI BEIICECTS, cc7bca9e8a0c?backUrl=https://urok.apk
SAKOH COXPAHCHILA 1 pro.ru/&token=00d3c187bded0129a346
MPEBPAMICHHA SHEPTHI HpH af21affaa6a9e375b1c38cf3d61632acfo0
XUMHNYCCKUX peaKIlI/IHX 35C323.694

bu6mmoreka [JOK
https://lesson.edu.ru/my-
CKOpoCTb peakuuu. school/lesson/fOcb5def-307e-4575-89d0-

9 OOpatuMble peakinu. 86041b603655?backUrl=https://urok.apk
XUMHUYECKOe paBHOBECHE pro.ru/&token=00d3c187bded0129a346af

21affaa6a9e375b1¢38cf3d61632acf9035¢
322694
[IpakTuueckas padora Ne 1.

10 «Busuue Ppa3JINIHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON pCaknumn»

DNEeKTPOIUTHYECKAs bubmotexa [IOK

https://lesson.edu.ru/my-
auccommaius. Howsrue o school/lesson/237cdb54-2787-4817-
BOJI0OpoAHOM moka3zatese (pH) 8330-

11 ngTBOP al;PeaKHHH HOHHOTO 6e027b075645?backUrl=https://urok.ap
OOMEH. 1 HAPOITH3 kpro.ru/&token=00d3c187bded0129a34
OPTAHITHCCIHX 1 6af21affaa6a9e375b1c38cf3d61632acf9
HeOpFaHI/I‘-IeCKI/IX BCIIICCTB 035C32a694
OxucauTenpHo- bubnuorexa [IOK

12 BOCCTAHOBUTEIIbHBIE PEAKIINH. https://lesson.edu.ru/my-

[TonsiTre 06 AneKTpoIH3e
pacIiaBoB U paCTBOPOB COJIEH

school/lesson/8f219cef-7a8a-44d5-
b58a-
b3d1b2eeb237?backUrl=https://urok.ap
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https://lesson.edu.ru/my-
school/lesson/cfb70c37-2784-4c66-

o5 [TpuMeHeHre BaKHEUIITHX be05-

HEMETAIJIOB U UX COE€QUHEHNI b0966dffb673?backUrl=https://urok.apk
pro.ru/&token=00d3c187bded0129a346
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O06001menue u

cUcTeMaTu3alus 3HaHHH 110

26 TeMme «HemeTamisny.

Brruncnenus mo ypaBHeHUAM

XUMHYECKUX PEAKIUN 1

TEPMOXUMHUYECKHE PACUETHI

bubmuorexa [JOK

TpaxTuueckas paGora No 3 https://lesson.edu.ru/my-

T school/lesson/7¢19b0ba-7815-4db3-

27 «Pemrenne 36f4-

BKCHepI/IMeHTaHLHBIX 3ada4 1o
TeMe "Hemeraminr"»

d0ac5h740b3b?backUrl=https://urok.ap
kpro.ru/&token=00d3c187hded0129a34
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KonTtpouabsnas paéora nmo

28 TeMaM «MeTalIbl» H
«HemeTanabn
bubmuoreka [JOK
https://lesson.edu.ru/my-
Heopraaunueckue u school/lesson/35¢2be59-f1c6-46¢6-
29 OpPraHUYECKUE KUCIIOTHI. 910c-
Heopraaunueckue u 46a0576d6924?backUrl=https://urok.ap
OpPraHUYECKHUE OCHOBAHUS kpro.ru/&token=00d3c187bded0129a34
6af21affaa6a9e375b1c38cf3d61632act9
035c32a694
bubmuoreka [JOK
AmdoTepHbIe https://lesson.edu.ru/my-
HEOPraHU4eCKUe U school/lesson/46b429e4-931c-43fb-
30 OpraHUYECKUE COCTMHCHUSI. a2ba-
['eHeTnveckas cBs3b be9eObbeddef?backUrl=https://urok.apk
HEOPraHMYECKUX H pro.ru/&token=00d3c187bded0129a346
OpPraHMYECKUX BEIICCTB af21affaa6a9e375b1c38cf3d61632acfo0
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HTorosasi KOHTpOJIBLHAS
31
pabora
[Ipencrasnenus: 06 oOmUX
Hay4HbIX TPUHIIMIAX bub6nuorexa [IOK
MIPOMBIIIJICHHOTO TTOJTYYEHHS https://lesson.edu.ru/my-
BaYKHEHIINX BelecTB. Poib school/lesson/f5999557-18¢8-4853-83a0-
32 XHUMHH B 00€CIIEUCHUI 588bf830407a?backUrl=https://urok.apkp
9KOJIOTHYCCKOM, ro.ru/&token=00d3c187bded0129a346af2
IHEPreTUYECKOM U MUIIECBON laffaa6a9e375b1c38cf3d61632acfo035¢c3
0€30MacHOCTH, Pa3BUTUHU 2a694
MCAUIINHBI
bu6mmoreka [JOK
https://lesson.edu.ru/my-
UestoBeK B MHpE BeIECTS 1 school/lesson/acd826¢f-ba2d-49db-b216-
33 MATEPHATOR ef7c26a84728?backUrl=https://urok.apkp
P ro.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acfo035¢c3
2a694
bubmuorexa [JOK
https://lesson.edu.ru/my-
school/lesson/b8e4d657-2cc7-4860-8583-
34 XuMHUsI 1 3J0POBbE YeTOBEKa 9f76edc8a59f?backUrl=https://urok.apkpr

0.ru/&token=00d3c187bded0129a346af2
laffaa6a9e375b1c38cf3d61632acf9035¢c3
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

Teopernueckrne OCHOBbI OPraHU4YeCKOW XUMHUHU

ChopmupoBaHHOCTH  TMPEICTABICHUA O XUMHUYECKOW  COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMHUU B IO3HAHUU SIBICHUI
npUpoAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €6
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAUMOM JUIsSl PEIIEHUS MPAKTUYECKUX
3a/1a4 U 3KOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/0POBbIO U
MPUPOTHOM cpese

1.2

Bnanenne  cuctemMoil  XMMHMYECKHMX ~ 3HAHHWH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIAraroIye HOHSTUS (Mouekyna, BaJICHTHOCT,
ANIEKTPOOTPULIATEILHOCTh, CTENIEHh OKHCICHUS, XUMHUUYECKas CBS3b, MOJb,
MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeleT, PyHKIMOHATbHAS
Tpymma, pajuKai, H30MepHs, U30MEpbl, TOMOJOTHYECKHH Ppsia, TOMOJIOTH,
YTJIEBOJIOPOABI, KUCIOPOJ- U a30TCOACPIKAIINE COCIUHEHUS, OHMOJIOTHIECKH
aKTHBHBIC BeIECTBA (YIJIEBOIBI, JKUPBI, OEJKH), MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI
(TeopHs XMMHYECKOTO CTpOeHHMs1 opranudeckux Bemects A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHHA  SI3BIK ~ XHMHUH, (PAKTOJIOTHYECKHE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH M 0E30IIaCHOM HCIOIb30BaHUU
BOXHEUIINX HEOPraHWYECKHMX W OPTraHMYeCKMX BEHIeCTB B OBITYy U
MIPAKTUYECKOH JIeATEIbHOCTH YelloBeKa

13

ChopmupoBaHHOCTh YMEHUI BBHISBIATH XapaKTepHbIe MPU3HAKU TMOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE TTOHATHS
IIpU  ONHCAaHMHM COCTaBa, CTPOCHMS W IPEBPAILECHUM OpPraHUYECKHUX
COCJIMHEHU N

1.4

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
(GbopMy1 OpraHMYecKHX BEIIECTB M YPaBHEHUH XHMHUYECKHX pEaKIHi,
M3TOTaBIMBATh MOJEIIH MOJIEKYJI OPraHUYECKUX BEIIECTB JUIS WILIOCTPALUN
UX XMMHYECKOI0 ¥ IIPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5

ChopmupoBaHHOCTP YMEHHI YCTaHABIMBATH MPUHAAIEKHOCTh U3YUYEHHBIX
OpPraHWYECKUX BEIISCTB IO WX COCTAaBY W CTPOCHHIO K ONPEICIEHHOMY
Kiaccy (Tpyrre) coequHeHHH (YTriIeBOI0POIbl, KHCIOPO U a30TCOIepKaIIie
COCJTMHEHHUS, BEICOKOMOJICKYJISIPHBIC COCMHEHUS ), 1aBaTh UM Ha3BaHUS TIO
cucremarndeckoid HomeHknarype (IUPAC)

1.5

1.6

ChopMUpOBaHHOCTb YMEHHUSI OIPENENATh BUAbBl XUMHUECKOW CBSI3U B
OpPraHMYECKUX COEAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

ChopmMupoBaHHOCTh YMEHUSI TNPUMEHSTH: IOJOKEHHUS] TEOPUU CTPOEHUs
opranuueckux BemecTB A.M. ByriepoBa aisi oOBSICHEHUS 3aBHCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl
BEIIECTB

YrineBogopoasl. Kucimopoacoaepkaimye U a30TCOJEpKAIINEe OPraHuIeCKUue
COCONHCHUA. BBICOKOMOHCKYJIHPHBIG COCIUHCHUA

2.1

ChopMuUpOBaHHOCTh ~ YMEHUH  NPUBOIUTH  TPUBHAIbHbIE  HA3BaHUS
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2.2

2.3

OTHIETBbHBIX OPTaHMYECKUX BEMIECTB (ITWJICH, TMPOMHIICH, alleTUJIEH,
STWICHTJIMKOJb, TIUIEpUH, (eHon, GopManabAeTHa,  areTaabIeTul,
MypaBbHHas KUCJIOTa, YKCYCHasl KMCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAS
KHCIIOTA, TIIF0K03a, (PPyKTO3a, Kpaxmall, IeJITF0I03a, TIUIIH)

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
¢du3nyeckue W XMMHYECKHE CBOKMCTBAa THIIMYHBIX IPEJICTaBUTEICH
pPa3NMYHBIX KJIACCOB OPraHMYEeCKHMX BEIIeCTB (METaH, OJTaH, OTHIEH,
MPOMWICH, aneTuiieH, OyraaueH-1,3, metunoyraauen-1,3, 6eH30, METaHO,
3TaHOJ, ATHICHTJIUKONIb, TIUIEpUH, (PEHON, ameranbAerui, MypaBbUHAS H
YKCYCHasl KHCJIOTBI, TJIIOKO3a, Kpaxmaj, [eJUI0I03a, aMHHOYKCYCHas
KHCJIO0TA)

ChopmupoBaHHOCT YMEHHS HIUTFOCTPUPOBATH TCHETUYECKYIO CBSI3b MEXKIY
TUNTYHBIMU TPEJCTABUTEIIIMU PA3JIMYHBIX KJIIACCOB OPTaHUYCCKUX BEIIECTB
YPaBHCHHUSIMH COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIMHA C MCTIOIB30BAHUEM
CTPYKTYPHBIX POpPMYJI

2.4

CdhopMupoBaHHOCTD YMEHHUS XapaKkTepU30BaTh UCTOYHUKHU
YIIEBOAOPOAHOTO ChIpbsi (HEe()Th, MPHUPOIHBIA Ta3, Yroyib), CHOCOOBI HX
nepepadOTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKU

XUMHUS U )KU3HB. PacuéTtrl

3.1

CpopMUpPOBAaHHOCT, yMEHUHN BIAJETh CUCTEMON 3HAHMM OO0 OCHOBHBIX
METOJIaX HAyYHOTO TO3HAHMS, HUCIOJb3YEeMbIX B XHUMHUU TPU H3YYCHHUH
BEILIECTB U XMMHUUYECKHUX SIBJICHUHN (HAOII0JIeHNE, U3MEpPEHUE, dKCIIEPUMEHT,
MOJIETTUPOBAHUE), UCIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIf
MPUHATHS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BEILIECTBAMM U UX MPUMEHEHUEM

3.2

3.3

3.4

CchopMupoBaHHOCTb ~ yMEHMH  cOOJIOAaTh  MpaBHUJa  MOJb30BAHUS
XUMHUYECKON MOCcy0i U 1a00paTOpHBIM 00OpYyIOBAaHUEM, a TAKXKE MpaBUiIa
oOpalleHuss ¢ BeIIeCTBAMM B COOTBETCTBUM C HMHCTPYKLIUSAMH I10
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB

ChopmMupoBaHHOCTh YMEHMH IJAHUPOBATh M BBINOJHATh XUMHUYECKUN
HKCHEPUMEHT (IPEeBpallleHUs] OPraHMYeCKUX BEIIECTB IpPHU HArpeBaHUM,
MOJIyYeHUE STUJIIEHa M HM3YyYE€HUE €ro CBOWCTB, KauyeCTBEHHBIE pEaKIMU
OpPraHUYECKUX BEIIECTB, JEHATypalus OEIKOB NPH HarpeBaHWHU, LBETHBIE
peakiuy OelKoB) B COOTBETCTBUHU C IMPABHJIAMU TEXHUKH 0€30MacCHOCTH MPU
00pallleHnH C BEIECTBAMU U JIAOOPATOPHBIM 000PYOBaHUEM; IIPEACTABIATh
pe3ynbTaThl XMMHUYECKOro SKCIepuMeHTa B (opme 3amucu ypaBHEHUN
COOTBETCTBYIOLIMX peakUUi M (POpPMYTUPOBaTH BBIBOJBI HAa OCHOBE ITHX
pe3yIbTaTOB

ChopmupoBaHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUS MO XMMHYECKUM
ypaBHEHHUSM (Macchl, 00BbEMa, KOJIUYECTBA MCXOJHOTO BEIECTBA WM
MPOJYKTAa pPEeaKkUu MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3
HCXOJHBIX BEIECTB WIH IPOJYKTOB PEAKIIMN)

3.5

3.6

ChopMUpOBaHHOCTh YMEHUH KPUTHYECKH AaHAIM3HPOBATh XHMHUYECKYIO
nH(pOpMaIIHIO, TIOTYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrue)

ChopMHUpOBaHHOCT, ~ YMEHHUM  COONMIOMATh  TpaBUia  KOJIOTHYECKH
11€J1ec000pa3HOro MOBEIEHUS B OBITY M TPYJIOBOH AEATENBHOCTH B IIEJISIX
COXpAHEHUS CBOEr0 3J0pOBbS U OKPYXKAIOWIEH MPUPOAHON Cpelbl,
OCO3HaBaTh OIIACHOCTbH BOSHGﬁCTBHH Ha KUBBIC OpraHU3MbI OHpe,Z[e.HéHHBIX
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11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

OpraHWYECKUX BEIECTB, MOHWMas cMmbica mokazatens [IJIK (mpenensHO
JOMYCTUMOMN KOHILIEHTPAIMH ), TIOSICHATH HA IIpUMepax CocoObl YMEHBIICHHUS
Y IPEJOTBPAIICHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUHU

Brmagenne — cucreMod = XMMMYECKHMX — 3HAaHUM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATaloIue MOHATUS (XUMHMYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHas
obosouka aroma, S-, p-, O-31MEKTpPOHHBIE OPOUTAIN aTOMOB, MOH, MOJICKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb OKUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, KpUCTAJUITMYECKas peLIETKa,
TUIBl XUMMYECKUX peaKUUd (OKHCIMTEIIbHO-BOCCTAHOBUTEIbHbIE, 3K30- U
SH/IOTEPMHUUYECKUE, PpEaKUUM HOHHOIO OOMEHa), pacTBOp, AJIEKTPOJIMTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOIUTUYECKAS JuccoLuanys, OKUCIIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOM PEAKLIMU, XUMUYECKOE PaBHOBECHE);
TEOPUM U 3aKOHbl  (Teopust  BICKTPOIMTUYECKOHW  JMCCOLMALINY,
[lepuonnueckuit 3akon .M. MeHnneneeBa, 3aKOH COXpaHEHHsS MAacchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUH, (PAKTOJIOrMYECKUE CBEICHUS
O CBOWCTBAaXx, COCTaBe, MOIYUYCHHH U OE30ITaCHOM HCIOIb30BAaHUN BAKHEHIITNX
HEOPraHWYeCKUX BELECTB B OBITY U IPAKTUYECKON JIeTEIbHOCTH YeJIOBEKa

1.2

1.3

1.4

1.5

Cq)OpMI/II)OBaHHOCTB YMCHI/Iﬁ BBIABJIATE  XApPAaKTCPHLIC  INPU3HAKU U
B3aMMOCBA3b M3YUCHHBIX HOHSITPIfI, NPHUMCHATE COOTBCTCTBYIOUIUC ITOHATHA
Inpu OIHCaHHUU CTPOCHUA U CBOICTB HCOpPraHNU4YCCKUX BCIICCTB U HUX
npeBpameHI/Iﬁ; BBISBIISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C MOHSATHIMH U
MpEACTABJICHUAMU APYTHUX €CCTCCTBCHHOHAYYHBIX IMTPECAMETOB

BJ'Ia)IeHI/Ie OCHOBHBIMM MCETOJAMH HAYYHOI'O0O TIO3HAHUA BCIICCTB H
XUMHUYECKUX  sBIeHWH  (HaOmoJgeHue,  W3MEpeHUe,  OKCIICPUMEHT,
MOJICIUPOBAHNE)

CpopMHUpPOBAaHHOCTL YMEHUW  OMNpPEACNATh BaJC€HTHOCTh W  CTEINEHb
OKHCIICHUSI XUMHUUYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa,
BHJI XUMHYECKOW CBsI3W  (KOBaJIeHTHAas, WOHHAs, MeTajuIMuecKas,
BOJIOPOAHAs) B COEIMHEHUSIX, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAsI, MOJICKYJIIpHAs, MOHHAS, METAUTHYECKasT )

ChopMHUpPOBAaHHOCT, YMEHUW OMNPEACNSITh XapaKTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUIN

1.6

1.7

CdopmupoBaHHOCT yMEHHs KIacCU(PUIMPOBATH XUMUYECKUE PEAKIIHH T10
pa3IMYHbIM TpHU3HAKaM (YHCIy M COCTaBy pEarupyrouux BeUIeCTB,
TeII0BOMY 3((eKTy peakiiuy, U3MEHEHHIO CTENIeHEeW OKUCIIEHHSI 2JIEMEHTOB,
00paTUMOCTH peaklli, YJacTHIO KaTalnu3aTopa)

ChopmMupoBaHHOCTh YMEHHUH COCTaBIISATH YPaBHEHUS pPEaKIMH pa3IMuHbIX
TUIIOB, TOJHBIE M COKpAIIEHHBIE YPAaBHEHUS peakIUii HMOHHOrO OOMEHa,
YYMTBIBASI YCIOBUS, IPU KOTOPBIX ATH PEAKIUHU UAYT A0 KOHIIA

1.8

CchopMupOBaHHOCTh YMEHHUH TPOBOJUTH PEAKIMH, ITOATBEPKIAIOIINE
KA4eCTBEHHBIN COCTAB Pa3jIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM IIYTEéM HWOHBI, IPUCYTCTBYIOIIME B BOJIHBIX pacTBOpax
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HCOPraHNYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTh yYMEHUN PpacKphIBaTh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA TMOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO
OanaHca 9TUX peakuui

1.10

1.11

2.1

ChopmupoBaHHOCTE ~ yMEHMl  OOBSACHATH  3aBUCHUMOCTH  CKOPOCTH
XUMHYECKON peakInu OT Pa3INdHbIX (haKTOPOB

ChopmupoBaHHOCT YMEHHI OOBSICHITH XapaKTEp CMEUICHUS XHMHYECKOTO
paBHOBECHs] B 3aBHUCHUMOCTH OT BHEIIHEro BozjedcTBus (mpunuun Jle
[laTenne)

OO01mmas 1 HeopraHu4YecKasi XUMUS

CdopmupoBaHHOCTh YMEHHI packpbiBaTh cMbIca llepuoanueckoro 3akoHa
JAN. MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOLIYIO,
OO0BSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITUU

2.2

ChopmupoBaHHOCTE yMEHUN XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX 3JIeMeHTOB 1—4 mepuonoB Ilepuoanueckoil cucteMbl
xuMuueckux snementoB [JI.M1. MenjerneeBa, HCIOIb3ys MOHATHS «S-, pP-, d-
JJICKTPOHHBIE  OpPOUTAIN»,  «IHEPreTUYECKUE  YpPOBHU»,  OOBACHITH
3aKOHOMEPHOCTH HW3MEHEHHMS CBONCTB XHMHYECKHMX OJJEMEHTOB U HX
COCIMHEHMM 10 mnepuojgam u rpynnam llepuoamyeckoi  cucTemsl
XUMHYECKUX 31eMeHTOoB .M. MeHneneeBa

2.3

ChopmupoBaHHOCT,  YMEHHMIl  XapaKkTepu3oBaTh (OMUCHIBATh)  0OIIME
XUMHYECKHE CBOMCTBA HEOPTraHWYECKHX BEIICCTB pPa3IMYHBIX KIACCOB,
MOJITBEPXKIATH CYIIIECTBOBaHUE TCHETHYCCKOM CBSI3U MEXITY
HEOPTaHWYECKUMHU BEIIESCTBAMHU C MTOMOIIBI0 YPABHCHHIA COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIHii

2.4

2.5

CdhopMupoBaHHOCTD YMEHUH yCTaHaBJINBATh MPUHAIIEKHOCTh
HEOpPraHMYECKUX BEIIECTB 10 UX COCTaBY K OMPEeIEHHOMY Kilaccy (rpymme)
COeMHEHUIl (TMpocThle BElIECTBA — METAUIbl M HEMETaUIbl, OKCH[HI,

OCHOBaHUS, KUCIIOThI, aM(pOTEpHbIE THIPOKCHIbI, COJIN)

CdopmMupoBaHHOCTh YMEHHUH HCIOJB30BAaTh XUMUYECKYIO CHUMBOJMKY JUIS
cocTaBlieHUs] (OpPMyN BEIIECTB M ypaBHEHUH XUMHUECKUX pPEaKLHUH,
cucremarndeckyto HomeHknatypy (IUPAC) wu TpuBHanbHbIE Ha3BaHUS
OTIENbHBIX HEOPraHWYECKMX BeELIECTB (yrapHbI TIa3, YIVIEKUCIBIA ras,
aMMHaK, raméHas M3BECTh, HEraméHas W3BEeCTb, MUThEBas COJA, MUPUT U

Apyrue)

2.6

2.7

ChopmupoBaHHOCTh YMEHUH  XapakTepu3oBaTh (ONMUCHIBaTh) 0OIIKE
XMMHUYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB pPa3JIMYHBIX KJIACCOB,
MO/ITBEPK/IaTh CYLIECTBOBAaHUE TeHETUYECKOM CBSI3U MeXy
HEOPraHMYECKUMHU BEIIECTBAMHU C MOMOUIBI0 YPaBHEHHH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUI

ChopMupoBaHHOCTh YMEHHI IJIAaHUPOBATh W BBIMNOJIHATH XUMHYECKUN
OKCIIEPUMEHT  (pa3oKEHHE MEpOKCHJIa BOAOpPOAa B  INPUCYTCTBHH
KaTaJIn3aTopa, OIPEACIICHHE Cpeabl pPacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIBHOIO MHAMKATOPA, BIMSHUE pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKINK, peaklid MOHHOIO OOMEHa, KauyeCTBEHHbIE PEaKINH
Ha cynb(ar-, KapOOHAT- M XJOPHJI-aHUOHBI, HA KATHOH aMMOHMS, PELICHHE
SKCIIEPUMEHTAJbHBIX 3a7ad nmo Temam «Mertamisl» U «Hemeramisi»y) B
COOTBETCTBUHM C IpaBHJIAMH TEXHUKH O€30MaCHOCTH TNpPH OOpAIIEHUU C
BELIECTBAMH U J1a0OpaTOPHBIM 00OPYAOBAHHUEM; MPENCTABISTh PE3YJIbTAThI
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XUMHUYECKOT0 IKCIIEpUMEHTa B (DOpMeE 3alKcH YpaBHEHHUI COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3yIbTaTOB

2.8

CdhopmupoBaHHOCTH YMEHHIA COOITIOIATH MPABUIIA MOJIB30BAHUS XUMHUYECKON
nocy1oi 1 1abopaTOpHBEIM 000pPYIOBAaHHUEM, a TAKXKE MpaBHiia OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHSMH IO  BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB

2.9

3.1

ChopmupoBaHHOCTh YMEHHI XapaKTepH30BaThb XHMHUYECKUE MPOLIECCHI,
JIeXKAaIIe B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHS] CEPHOU KUCIIOThI, aMMHaKa,
a Takke CGHOPMUPOBAHHOCTh IMPEACTaBICHUM 00 0OmUX HayYHBIX
MIPUHIIMIIAX U KOJIOTMYECKUX MPOOJIeMaX XUMUYECKOTO TPOU3BOACTBA

XUMUS U )KU3Hb. PacuéThbl

ChopmupoBaHHOCTH  TMPEACTABICHHA O XUMHYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUHU B IO3HAHUU SIBJICHHIMA
OpUPOAbl, B (OPMHPOBAHWHM MBIIIICHUS H KYJIBTYPBl JIMYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMN ISl PEHICHUS MTPAKTHUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOJIHOM cpenie

3.2

3.3

3.4

CpopMUpPOBAaHHOCT YMEHUW KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nH(pOpMAaLIHIO, TONYYaeMYyI0 M3 Pa3HbIX HMCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKAIUHU, ceTh UHTEpHET U pyrue)

ChopmupoBaHHOCTE ~ YMEHUH  COONMIOMATH  MpaBWJIA  DKOJOTHYCCKU
11e71eco00pa3HOro MOBEACHUSA B OBITY U TPYAOBOW AESITEILHOCTH B LIETSAX
COXPAHEHUS CBOETO 370POBbS U OKPYKAIOLIEH HPUPOTHON CPEIbI

Oco3HaBaTh OMACHOCTH BO3JECHCTBUS Ha UBbIE€ OPraHU3MbI ONPEEIEHHBIX
BellecTB, NOHMMas cwmblcn nokasarens IIJIK, noscHsate Ha mnpumepax
CHOCOObI YMEHBIIEHHMS] U NPEJOTBPAIICHUS] UX BPEAHOrO BO3ACHCTBHS Ha
OpraHu3M 4YeJI0BEKa

3.5

CchopMupoBaHHOCTb YMEHHMH MPOBOJIUTH BBIYMCICHUS C HCIOJIb30BAHUEM
MOHATHSI «MAaccoBasi J10JIsI BELIECTBA B pPacTBOPE», OOBEMHBIX OTHOLICHHUH
ra3oB MpU XUMHMYECKUX pEaKIMsIX, MAacChl BELIECTBA MM 00BEMA Ta3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM O0bEMY OJIHOrO U3
Y4YaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIJIOBOTr0 3 deKTa peakliuu Ha OCHOBE
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IPEBPAILIEHUSI U COXPAaHEHUS YJHEPTUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

[Ipenmer opranuyeckoil XuMuU: €€ BO3HUKHOBEHHE, pPa3BUTUE U 3HAUYCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MarepuaioB. Teopusi CTPOCHHUS OPraHUYECKHUX
coequHennii A.M. bytnepoBa, €€ 0OCHOBHbBIE MMOJIOKEHUS

1.2

CrtpykrypHble OpMyJbl OpraHMYECKUX BeliecTB. ['oMmonorus, nzomepus. XuMudeckast
CBA3b B OPraHMYECKUX COCIMHEHUSIX — OJJUHAPHBIC U KpaTHbIE cBsi3H. [IpencraBienue o
KJ1acCU(UKALUU OPraHUYECKUX BEIECTB

1.3

Homenknatypa opraHu4eckux COEAMHEHUH (CHUCTeMaTH4yecKas) W TpHUBHAJIbHBIC
Ha3BaHUs BAXKHEUIINX MIPEJICTaBUTENICH KJIIACCOB OPraHUYECKHUX BEIIECTB

YrieBogopoasl

2.1

AnkaHBI: cOCTaB H CTPOCHHC, TOMOJIOTUYECKHI pAaa. Metan u 3TaH — HpOCTCﬁLHHG
MNpeACTABUTCIIN aJIKAHOB! (1)I/ISI/II-IGCKI/I€ 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHHUA U
rOpeHI/IH), HaxXOXXJACHUC B IPUPOAL, MOJIYYCHHUEC U IPUMCHCHUC

2.2

2.3

AJKEHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKMH psiA. OTWIEH W MpONWIEH —
MPOCTEUIINE TPEACTABUTENN AJTKEHOB: (PM3UUYECKHUE U XUMHUYECKHAE CBOMCTBA (pEaKIiu
TMJIPUPOBaHUs, TaJIOTCHUPOBAHUS, TUApATallMd, OKHUCIEHUS U TIOJIMMEpHU3alun),
IIOJIyYEHUE U IPUMEHEHUE

Ankanuensl: Oyraguen-1,3 u metunOyranuen-1,3: crpoeHue, BAXKHEUIIINE XUMUYECKHE
cBOMcTBa (peakiius noiauMmepusanuu). [logydeHre CHHTETHYECKOTro KayuyKa U pe3HHbI

2.4

2.5

ANKHMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psAn. AlETuiaeH —
HpOCTGI\/JIHH/If/'I NpeACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHUC, (1)I/I3I/I‘-I€CKI/Ie U XUMHYCCKHEC
CBOWCTBA (peakUuu TUAPUPOBAHMS, TaJlOTEHUPOBAHUS, TUApATAllMM, TOPEHUs),
IMOJIYUYCHHEC U TPUMCHCHUC

Apensl. beHson: cocrtaB, cTpoeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHUS W HUTPOBAHHWA), IOJy4€HHE M NpUMEHeHue. TOoJlyoda: COCTasB,
cTpoeHue, (uU3MYecCKHe M XHMUYECKHE CBOMCTBAa (peakiUu TajJOreHUPOBAaHUS U
HUTPOBaHUs), MOJIydeHUE U NMpUMeHeHHe. TokcuyHOCTh apeHoB. ['eHeTnueckas CBS3b
MEXy YIVIEBOAOPOJaMH, IPUHAAIEKAIMMH K Pa3INYHBIM Kilaccam

2.6

[TpupoHBIE HICTOUHUKH YTIIeBO10po10B. [IprpoaHbIil ra3 U monyTHbIE He(TAHBIE Ta3bl.
Hedtes u e€ mpoucxoxaenue. CriocoObl nepepabOTKM He(TU: MEPEroHKa, KPEKUHT
(TepMuyeckuif, KaTamuTHyeckuif), nuponus. Ilpoxykrsl mnepepa®oTku HepTH, HX
MPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroinb M HpPOAYKTHI €ro
nepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

3.1

HpC,Z[CJ'IBHBIe OOAHOATOMHBIC CIIMPTHI. MeTaHoI M ATaHOI: CTPOCHUC, (bI/ISI/IquKI/IC )51
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I C AKTUBHBIMH MCTAJJIaMH, TaJIOI€HOBOJ0POAaMHU,
FOpCHI/IC), MMPUMCHCHUC. BO,[[OpOI[HLIC CBA3U MCIKAY MOJICKYJIaMH CIIMPTOB. HeﬁCTBHC
MCTAHOJIa X OTAaHOJIa HAa OpraHu3M 4YCJIOBCKaA. MHoroaToMHEBIS CIIMPTHI. OTHIICHTIINKOITh
U TJIHULOCPUH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMICTBa (B3aHMOHeﬁCTBHe (¢{0)
IOCJIOYHBIMHU  MCTAaJJIaMHU, KadCCTBCHHAA pPCaKOyWsA Ha MHOIOAaTOMHBIC CHI/IPTBI).
I[eﬁCTBHC Ha OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/Ie TJIMLOCpHUHA U STUJICHIJIMKOJIA

3.2

3.3

@DeHo: CTpoeHUE MOJIEKYIbl, (U3NYEeCKHe W XUMHUYECKHE CBOICTBA. TOKCHYHOCTH
tdenona. [Ipumenenne GpeHona

Anpaerunpl U KeTOHBI. DopManblerujl, aneTanbJeTHaA: CTpoeHue, (usnueckue u
XUMHYECKHE CBOICTBA (peaKHI/II/I OKHCJIEHHUS W BOCCTAHOBJICHUsI, KAa4YC€CTBCHHBIC
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peaxiun), noJy4eHrue u NpuMeHeHue

3.4

OAHOOCHOBHBIE TpelebHbIE KapOOHOBbIE KHUCIOTHL. MypaBbHHAasT U YKCyCHas
KHCIIOTBI: CTpOCHHE, (PU3MYecKkre U XUMHYECKHE CBOWCTBAa (CBOMCTBA, OOmIME IS
KJlacca KHUCJIOT, peakuus dTepu(HKaum), noirydeHrue u npuMmenenue. CreapuHoBas U
OJICMHOBAsSI KUCJIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK cOJH
BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIee eHCTBIE

3.5

3.6

CrnoxHble 3(hupbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3QHUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xxupoB. buosorndeckas posb KUPOB

YrineBoabl: cocTtaB, Kiaccu(UKaus YriIeBOAOB (MOHO-, JH- W TOJTHCAXAPUIIBI).
I'moko3za — mpocTedmMii MOHOCAaxapua: OCOOEHHOCTHM CTPOEHUS  MOJIEKYIJIBI,
¢dusnueckue M XMMHYECKHE cBoiicTBa (B3ammoneiictBue ¢ rumpokcuaom meau(ll),
OKHCIICHHE aMMHa4HBbIM pacTBOpoM okcuia cepedpa(l), BoccTaHOBICHHE, OpOXEHHE
TJIIOKO3bI), HAXOXKJCHUE B MPHPOJIE, IPUMEHEHHUE, Onojornueckas posib. GOTOCHHTES.
@pykTo3a Kak M30Mep IN0K03bl. Kpaxman u nemirono3a Kak NPUPOAHBIE MOJUMEPHI.
CrpoeHune kpaxmaina U LEJUII0J03bl. PU3NYECKHE U XMMHUYECKHE CBOICTBA Kpaxmaia
(ruposn3, KaueCTBEHHAas peakiysi ¢ HOJJ0M)

A30Tcozlep>i<amne OpraHn4YCCKHUC COCAUMHCHUA

4.1

4.2

5.1

AMUHOKHUCIIOTBI Kak aMQOTEepHbIC OpTraHWYecKHue coeauHeHus. Dusudeckue u
XUMHUYECKHE CBOMCTBAa aMUHOKUCIIOT (Ha IpUMepe IIMIMHA). brojornyeckoe 3HaueHHE
aMHUHOKHCIOT. IlenTuan:

benkn kak MMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHM. HepBI/ILIHaH, BTOpHUYHaA U
TpETUYHAA CTPYKTYpa 0en1KoB. XMMHYECKHE CBOMCTBA OEIKOB: ruapoJin3, AeHarypaunus,
Ka4CCTBCHHBIC PCAKI[MU Ha Oenku

BBICOKOMOJIEKYIISIpHBIE COETMHEHUS
OCHOBHbIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, CTCIIEHb IIOJIMMEpPU3ALUU, CPEIHAS MOJIEKYJIsIpHas Macca.

OcHOBHBIE MCTOAbI CUHTE3a BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/Iﬁ — HoJuMEepusanus u
IIOJINKOHACHCAI WA

5.2

11 KJIACC

Kon

DKCHepUMEHTAIbHBIE METO/IbI U3YUYEHHS BEIECTB U MX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIaCTMAacC, KaydaykoB. [lomyduenue
CUHTETHUYECKOI0 KayuyKa U PE3UHBI

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

1

TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

11

1.2

XuMuyeckuit sneMeHT. AToMm. Sapo aroma, W30TOMBI. JJEKTpPOHHas 000J0YKa.
DHepreTUYecKre ypPOBHU, TMOAYPOBHH. ATOMHBIE OpOuTamu, S-, P-, O-37€MeEHTHI.
Oco0eHHOCTH pacmpeieNieHus JIIEKTPOHOB MO OPOUTASIM B aTOMaX JI€MEHTOB MIEPBBIX
YETHIPEX TIEPUOJIOB. DJIEKTPOHHAS KOH(DUTYpALIHSI aTOMOB

Ilepnonnueckuit 3akoH u Ilepuoguueckas cucrema XMMHYECKHX 3ieMeHTOB [I.U.
Mengeneesa. CBs3p NEPUOANUECKOTO 3aKoHa U [leproanueckoi CUCTEMbl XMMUUECKUX
anementoB J[.MI. MeHneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHMS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pazyeMbIX HMH
IIPOCTBIX M CIIOXKHBIX BEIIECTB I10 TPYINIAM W MEpPHOJaM. 3HAYEHHE MEPHOJUYECKOTO
3aKOHA B Pa3BUTUHU HaYKH

1.3

CtpoeHue BemiecTBa. XUMHUYECKass CBs3b. BUIbl XUMHUYECKOW CBSI3M (KOBaJICHTHAs
HETOJSIpHAsl W TOJSIpHAs, WOHHAs, MeTajuimveckas). VIOHBI: KaTHOHBI M AHUOHBI.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOW XMMHUYECKOH CBsI3U (OOMEHHBIN M JJOHOPHO-
aKmenTopHbIi). BomopoaHas cBs3b

25




14

BajieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTENEeHb OKUCICHUS

1.5

1.6

BemectBa MONEKYISIpPHOTO W HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH TIOCTOSTHCTBA
COCTaBa BEILIECTBA. THUIIbI KPUCTAUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIAa KpUCTaNIM4YeCKON pemeéTku. [loHstue o nucnepcHbix cucreMax. VICTUHHbBIEC U
KOJUIOMJHBIE pacTBOPbL. MaccoBas J10Jisl BEIIECTBA B paCTBOPE

Knaccudukanus Heoprannyecknx coenauHeHuid. HoMeHKmaTypa HEOpraHHYecKHux
BELICCTB

1.7

Xumuyeckas peakuus. Krnaccupukanus XMMUYECKUX peaklMii B HEOPraHMYECKOH U
OpraHWYECKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHHs] SHEPTUU IPU XUMHUECKHUX PEaKIMsIX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB

1.9

OO6parumbie peakiuu. XuMuyeckoe paBHoBecue. DaKTOphI, BIMSIONIME HA COCTOSIHUE
xumudeckoro papHoBecus. [Ipunnun Jle larenbe

1.10
1.11

2.1

OnexTponuTtrueckas nucconuanus. CuibHble U cradble 31eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCIasi, HEMTpalibHas, LienoyHas. Peakiiuu noHHOro oOMeHa

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH
Heoprannueckas xumus

Hemeramnel. Ilonoxenne HemetaiuioB B llepuonnueckolr cucTeMe XHMHMYECKHUX
anementoB JI.M. MenaeneeBa M OCOOEHHOCTU CTpOEHHUS aToMoB. PDusnueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONMS HEMETAUIOB (HAa IpUMEpEe KHUCIOpPOJa, CEpbl,

docdopa u yriaepona)

2.2

XVMHYECKHE CBOMCTBA BaXKHEUIINX HEMETAJUIOB (TalOreHOB, Cephl, a3oTa, docdopa,
yriaepoaa U KpEeMHHUs) U MX COEAUHEHUH (OKCHIOB, KHCIOPOJCOAEPKALIUX KHUCIOT,
BOJIOPOJHBIX coeArHeHuil). [[puMenenne BaxXHEUITNX HEMETAIJIOB U UX COSAMHEHUN

2.3

Mertamiel. [lonoxenne metamsioB B [lepuoandeckoil cucteMe XMMHUECKUX AIIEMEHTOB
J.U. MenpneneeBa. OcoOEHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
O6mue ¢pusznueckue cBoiicTBa MetaioB. CIuiaBbl METAJIIIOB. DJIEKTPOXUMUYECKHUH psif
HanpsHKEHUH METaljIoB

2.4

XUMUYECKHE CBONCTBA BaXKHEHIIMX META/UIOB (HATpUid, Kalud, KalblUH, MarHWii,
ATIOMUHMM, IIMHK, XpOM, J>K€Je30, Melb) W HX coenuHeHuil. OOmme CcrnocoObl
nosyueHus: MeTayioB. [IpaMeHeHre MeTanoB B ObITY M TEXHUKE

2.5

3.1

3.2

I'eneTnyeckas CBA3b HCOPraHMYCCKUX BCHICCTB, IIPUHAMJICIKAINNUX K PA3JINYHBIM
Kj1accaM

XUMHS U )KU3Hb

Pony xumum B oOecreueHWH HKOJOTHYECKOM, HHEPreTUYeCKOW ¢  IHUIIEBOU
0€30MacHOCTH, Pa3BUTUN MeAUIUHEI. [[OHATHE 0 HAYUYHBIX METO/IaX MMO3HAHUS BEIIECTB
Y XUMHYECKUX PEaKIUi

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHIMIAX [POMBIIICHHOTO TOTyYeHUS
BOKHEHIIMX BemIeCTB. YenoBEeK B MHpE BEHNIECTB W MaTEpPUAJIOB: Ba)KHEUIIHE
CTPOMUTEIBHBIE MATEPHUAIIbI, KOHCTPYKLIMOHHBIE MaTEPUAIbl, KPACKH, CTEKIIO, KEpAMUKA,
MaTtepualibl ISl AJEKTPOHHUKH, HAHOMAaTepHalbl, OPraHUYECKHME W MHUHEPAIbHBIE
ynoopeHus

3.3

XVMHS ¥ 3I0pOBbE UEJIOBEKA: NPaBHJIa MCIOJIb30BAHMS JEKAPCTBEHHBIX MPENaparos,
npaBuiia 0€30MacHOr0 MCIOIb30BaHUS MpernapaToB OBITOBOW XMMHUHU B TOBCETHEBHOM
KHU3HU
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