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HOACHUTEJIBHASA 3AIIMCKA

MogenbHass CHHXpPOHM3UpOBaHHas pabouas mporpamMma 0a30BOTO U
yriay0néHHoro u3ydyeHust npeamera «Xumus» B 10-11 kiaccax paspaboTtaHa Ha
ocHoBe PabGouux mporpamm cpeaHero ooiiero oopasoBaHus Mo XuMuu (6a30BbIH
ypOBEHb, YIIyONEHHBIH  YPOBEHB), OJOOPEHHBIX pelIeHueM (eaepaTbHOro
y4eOHOMETOIUYECKOTr0 00beIMHEHUS 110 001IemMy oopa3zoBanuto oT 29.02.2022r.,
npoToKos 7/22, cocTaBleHHBIX Ha OcHOBe DepepanbHOro 3akoHa ot 29.12.2012
Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®denepanumn», TpeboBanmii K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNIbHONW MPOrpamMMbl  CpPEIHETO
oOmiero o0pa3oBaHUs, MpEACTaBICHHbIX B denepalbHOM ToCydapCTBEHHOM
oOpa3oBaTeIbHOM CTaHJApPTE CpeIHero oOmero ooOpa3oBaHus, (yTBEPXKIEH
npukazoM MuHucTtepcTBa obpasoBanust u Hayku Poccutickoit denepanuu ot 17
mass 2012 r. Ne 413, ¢ usmeHenusmu ot 12 aBrycra 2022 r1.), ¢ yd4€TOom
«Konnenmuu npenogaBaHusi yueOHOro mnpenMera «XuMHUS» B 00pa3zoBaTEIbHBIX
OpraHu3aIUsAX Poccuniickou denepanuu, pEATU3YIOIINX OCHOBHEIE
oOmieoOpazoBarenpHble  mporpamMmbly  (yTBepkaeHa Pemennem  Komterun
Musnnpocsemenus Poccun, mpotokoi ot 03.12.2019r. Ne [1K4BH) u dhenepanbHOi
paboueii mporpammsl BocnuTanus. OCHOBY MOAXOJI0B K pa3paboTKe MOJEIbHOMN
CUHXPOHU3UPOBAHHOM paboueil mporpaMMbl 0a30BOT0O U YIIIyOJEHHOTO M3YUYEHUS
npeamera «Xumusa» B 10-11 kmaccax, K omnpeneneHuto o00OIIell cTpaTreruu
oOydeHMs, BOCIUTAHUSA W Pa3BUTUSA OOYYAIOMIMXCA CPEACTBAMH Y4eOHOTO
npeamMera « XuMusi» Ha 0a30BOM YPOBHE COCTABUIIM KOHIIENTYaIbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBJIECHHOCTU IEJEH, COJepkKaHUs, PE3YyIbTATOB

o0y4eHus u TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.



N3yuenne mnpeamera, peanuzyeMoe B YCIOBUSAX AU(QepeHIHpOBaHHOTO,
npouibHOro O00ydYeHHUs, NpPU3BAHO OOECNIEeUnuTh 00I1e00pa30BaATENbHYI0 U
OOMICKYJIBTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOOUMYIO ISt
aIanTauy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KXU3HU B COIUYME, a TaKKe IS
NPOAODKEHUsT OOy4YeHHs] B CPEAHHMX CHEIHUAIbHBIX W BBICIIMX Y4eOHBIX

opraHu3anuAax, B KOTOPBIX XUMUA ABIACTCA OI[HOﬁ N3 IPUOPUTCTHBIX AUCIHHUIIINH.

B cooTBeTCTBUM ¢ JaHHBIMH TOJIOKCHHSMHU MOJICIbHAS CHHXPOHU3UPOBAHHAS
pabouasi mporpamma cpenHero oOmiero oOpazoBaHusi  (0a30BBI  ypOBEHB):
yCTaHABIMBAeT o00s3aTeNbHOE (MHBapUAHTHOE) TIPEIMETHOE CoOJep)KaHue,
OTpeeNsieT KOJUYCCTBEHHBIC W KAYCCTBECHHBIC €0 XapaKTePUCTHUKH Ha KaXKIOM
9Tarie HM3yYeHHUs IMpeaAMETa, MPEAYCMaTPUBACT MPHUHIUILI CTPYKTYPUPOBAHUS
COJIEp)KaHUsI W paclpeiesieHus] ero Mo KiaccaM, OCHOBHBIM pasJieliaM U TeMaMm
Kypca; naéT MpUMEPHOE pachpejieieHre Y4YeOHbIX YacoB IO TEMaTUYECKUM
pazzernam, peKOMEHIyeT MPUMEPHYIO MOCJIeI0BaTeIbHOCTh U3YUEHUS OTIEIBHBIX
TEM Kypca C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKU
y4eOHOI0 Tporiecca, BO3pacTHRIX ocoOeHHocTel yuamuxcs 10-11 kimaccoB; maér
METOJIMYECKYI0 HMHTEpIIPETAIllMI0 IIeJied M3y4YeHUusi TMpeaMeTa Ha YpOBHE:
COBPEMEHHBIX TMPHUOPUTETOB B CHUCTEME CpEIHEro oO0mero oo6pa3oBaHMs,
COJIEPKATEIbHOM ~ XapaKTePUCTUKH  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHHS
OCHOBHOW 00pa3oBaTeNbHOW TMPOTPAMMBl CpPEIHEro OOIIero 00pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJIOB Y4e€OHO-
MO3HABATEIILHON JEATEeIPHOCTH yYEHHKA MO OCBOCHHUIO COJNIEP)KAHUS TMpeaMeTa.
[Io Bcem Ha3BaHHBIM TO3WIMAM B MPOTPaMME COOJIIOIEHA TIPEEMCTBEHHOCTH C
PaGoueii mporpammoii ocHOBHOTO oOmero oopasoBanus mo xumuu (mms 8—9

KJIACCOB 00pa3oBaTEIbHBIX OpraHU3allii, 0a30BbIM YPOBEHB ).



MopenbHas CHUHXpPOHM3MpOBaHHas paboyas mporpamMma HMeEET  LEJb
CUHXPOHHU3UPOBATh COJEpKAHUE Y4eOHOro MpeameTa i HU3y4YeHUs MpeameTa
«Xumusi» B 10-11 knaccax B paMKkax MyJlIbTUIPO(UIBHOTO y4eOHOr0 IUIaHa.

Henu u 3amaum yuyeOHOro mpeamera «XUMHs» B COOTBETCTBYIOLIEM paszjeie
pOrpaMMbl TPEJICTABIEHBl COBMECTHO, Kak JJsi 0a30BOro, mak u 014
Yyenybnénno2o yposuei’.

B paznene Ilnanupyemsle pe3ynbTaTbl OCBOGHUS yU€OHOTO MpeaMeTa « XUMUS»
CUHXpPOHM3allUsl TpPEICTaBlieHa B BHJIE JAOINOJHEHHS K 0a30BOMY YpOBHIO, a
umMeHHo, IIpenmerHble  pe3ynbTaThl, JOCTUTaeMble OOyYarOUIMMHUCS  Ha

yI’J'Iy6JIéHHOM YPOBHC U3YUCHUA XUMUU, BBIACIICHDI KprLI@OMl.

B paznenax Conepkanue matepuaina u TemaTnueckoe MiIaHUPOBAHHE UMEETCS

BBIHGHGHHBIﬁ Marcpuall, HMGIOHII/II;’I HO)I‘IG‘DKI/IBEIHI/IG2 KaK Ha 6a3OBOM, TaK U Ha

yrayOia€HHOM YPOBHSIX, KOTOPBIA HM3y4aeTCs B O3HAKOMHTEIBHOM IUJIaHE M He
BKJIIOUAETCSI B COCTaB MPeAMETHBIX pe3ysibTaToB ocBoeHust OOIT COO.

B pasnene Temarnyeckoe TUIaHMPOBAHHWE MPUHIIUI CHHXPOHHU3AIMU IPOSIBICH
CIICAYIOIKMM 00pa3oM: Yachl HEACIBHOW HArpy3KH MJis yriyOoJéHHOTO U 0a30BOTrO
ypOBHEH yKa3zaHbl TaKUM 00pa3oM, 4TO OJIHAa TeMma (OJMH Yac B HEJENI0) eIuHa
JUIsL IByX YPOBHEW, a OCTaJbHBIE JBAa Yaca WU TEMbl HEJEIbHOW HArpy3KH ISt
yrayOiaEHHOTO YpOBHSA YKa3aHbl B CTPOKaxX HHUXKE W TOJBKO JJIS 3TOTO YPOBHS.
YacTh pe3epBHBIX YaCOB IO3BOJIMIIA BCTPOUTHh HEOOXOIMMOE KOJTUYECTBO YacOB B
TEMax W3Yy4YeHHUs, a TAaKK€ OPraHM30BaTh M TEMATHYECKOE MMOBTOPEHHE KaK Ha

0a30BOM, TaKk M Ha yriayOJIEHHOM ypOBHSAX, M UTOTOBOE TMOBTOPEHHE; B rpadax

! Kypcusom B TekcTe nporpammbl B pasgenax « Leau v 3apaun», «MpeameTHble pesynbTaTbl»
BblAEeNEeHbl 3/1eMeHTbl, KOTOpble NPeACTaBAeHbl A1A U3yYeHMA Ha YINYHNEHHOM ypOBHe.

2 NogyepKkuBaHne nmeeT matepuan, KOTOprVI n3y4yaeTcAa B O3HAKOMUTEJ/IbHOM MNJ1aHE U HE BKNIKOYAETCA B

COCTaB NpeaMeTHbIX pe3ybTaTtoB ocBoeHma O0IM COO.
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«KonnuecTBO 4acoB yKa3aHbl TAKXKE T€ Yachl, KOTOPHIE B3SITHI U3 pe3epna (ykazaH

CUMBOJI «P»).

[Ipu QopmupoBanun TemaTUUeCKOro IUTAHUPOBAHUSA MPEAYyCMATPUBAIOCH
pacnpesieieHue 4YacoB BHYTPU TeM M MEXAY TeMaMHu C Lelbl0 o0ecredeHus
HEJEJIbHON Harpy3kd JJIsi OOy4YaloIMXCs, M3YYAIOUIMX XUMUIO Ha YriyOnEHHOM
ypoBHe. llepepacnpenernenue 4acoB MeEXJy HEKOTOPBIMM TEMaMH I103BOJIMIIO
COXpPaHUTh TEMaTHYEeCKMH ydeOHbII 00bEM MaTepuana, HCIHOJIb30BAHHE
PE3EpPBHBIX YAaCOB TaKKe 00ECHeumsio HaJlMuue y4eOHbIX 4acoB Ha 0000IIeHHE,
UTOTOBOE TIOBTOPEHUE U KOHTPOJIL ydeOHOro marepuana. Takum oOpaszowm,
CUHXPOHM3allUd TEMAaTHYECKOro TIUIAHUPOBAaHUS 0a30BOr0 M YIUIYOJIEHHOTO
YPOBHEH M3Y4YEHMS XMMHUHU IIOJHOCTBIO COXpPAaHWIA COAECPKATEIbHBIM aCIEKT
nporpammsl KypcoB 10-11 kinaccoB i MynbTUIIPO(UIBHOTO Y4eOHOTO MJIaHa.

JlaHHass nporpamMma SBJISETCS OPHUEHTUPOM JJIsl COCTaBJIEHUS pabouyux
IporpaMM, aBTOPBl  KOTOPBIX MOIYT  IPEMIOKUTH CBOM  IMOAXOX K
CTPYKTYPUPOBAaHHUIO U IOCJIEA0BAaTEIbHOCTH H3Y4YeHMs y4eOHOro marepuasa, a
TaKkKe CBOE BHJIEHHE OTHOCUTEIBHO BO3MOXKHOCTH BbIOOpa BapHAaTUBHOMN
COCTaBJISIIOIICH COAEpKAHMUA TpeAMETa JOMOJIHUTENBHO K  00s3aTeNIbHOM
(MHBapMaHTHOW) YacTH €ro CoOJEp)KaHWs B paMKax pe3epBHBIX 4acoB. Peseps
y4eOHOr0 BpEMEHH PEKOMEHAYETCs IJs peaju3alud aBTOPCKUX MOAXOJI0B K

MCITIOJIb30BAaHUIO Pa3HOOOPa3HBIX (JOPM OpraHU3AIMH YIEOHOTO MpoIiecca.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUS»
Xumudeckoe o0pa3oBaHHE, MOIYyYa€MOE€ BBIMYCKHUKAMU CPEIHEH IIKOJIbI,
SABJISIETCS.  HEOThEMJIEMOM  4acThlo UX 00pa3zoBaHHOCTH. (OHO  CIYXUT

3aBEPIIAIOIIMM ATAllOM peajr3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE



KJIIFOYEBBIX  IEHHOCTEH, NPUCYIIUX  LEJIOCTHOM  CUCTEME  XHUMHUYECKOrO
oOpazoBaHus. OTU I[IEHHOCTH KacaloTCsl T[O3HaHUS 3aKOHOB  IPHUPO/IbI,
dbopMupoBaHUsT MHUPOBO33PECHHUS U OOMIEH KyJbTYyphl 4YEJIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene. Peanusyercs xumudeckoe 0Opa30BaHME YYalIUXCS CpPEIHEN IIKOJIbI
cpeAcTBaMU y4eOHOro rnpeaMera «XuMus», CoJIepKaHue U MOCTPOEHHUE KOTOPOTo
OTpeNIeSICHbl B MPOTrpaMMe C Y4€TOM CHelu(pUKN HAyKW XUMUM, €€ 3HAYEHUS B
MO3HAHUM TPUPOJLI U B MaTepUabHOW >KU3HU OOIECTBA, a TaKXKe C Y4ETOM
o0IMX T1eJe U TPUHIUIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CUCTEeMBl cpeaHero obmiero ooOpasoBanuss B Poccuiickoit ®epeparuu. Tak,
HarpuMep, nOpu  (GOPMUPOBAHUM COACPKAHUS TIpeaAMETa «XHUMHUS» YUTEHBI
CJICAYIOIIHE TIOJIOXKEHHUS O CrielM(pUKe U 3HAUCHUH HAYKU XUMUU:
XUMHS KaK dSJEMEHT CHCTEMBbl E€CTECTBEHHBIX HAayK HIpPaeT 0COOyi poJib B
COBpPEMEHHOM ITMBWIM3AIIUU, B CO3JaHUU HOBOM 0a3bl MaTepuadbHON KYIbTYPHI.
OHa BHOCHUT CBOH BKJIaJ B (JOPMHPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIILJICHHUS,
B CO3/IaHUE IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYXKaIIIeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YesioBeKa, KOTopoe (HOPMUPYETCS B XUMHUHM Ha OCHOBE IOHUMAaHHS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHUpPa, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHHEM BEIIIECTB, MX CBOMCTBAMH M BO3MOYKHBIMHU 00JIACTSAMH MPUMEHEHUS.
CoBpeMeHHass XUMHUS KaK HayKa co3ujaTelibHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HamlpaBjJcHAa Ha peIIeHHuEe TII00albHBIX TPoOJeM YCTOWYHBOTO
pa3BUTHS  YEJIIOBEYECTBA  —  CBIPbEBOM,  DHEPreTUYECKOW,  MUILECBOM,
AKOJIOTUYECKON 0€30MacHOCTH U OXpaHbl 370pOBbsl. TECHO B3aMMOJEUCTBYS C
IPYTUMH €CTECTBCHHBIMM HAayKaMH, XHMHUSA CTajla HEOThEMJIIEMOW YacCThIO
MHPOBOM KYJIBTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEHUIHOTO TpyAa U KU3HU

KaKI0r0 4ieHa OOIIeCTBa.



B cootBerctBUU ¢ o0mumMu nensmu U npudiunamMu COO coaepkaHue npeameTa
«Xumus» (10-11 kmaccel, 0a30BbIH YpOBeHb W3YyY€HHsI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO  Ha  OOIIEKYJbTYPHYIO  MOATOTOBKY  OOydYaromliuxcs,
HEOOXOJUMYIO UM JJIsl BRIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEITHOTO
BKJIIOYEHUS B JKHW3Hb COLIMYMA, TPOJOJDKCHHS O0Opa3oBaHUS B Pa3IMUHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapnsironiuMu~ npeaMmeTa  «XUMUsS»  SBISIOTCS  0a30BbIe  KYpPChl  —
«Oprannueckas xuMusi» U «OOIass U HEOPraHWYECKasT XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CUCTEMa
3HAHUHN M0 HEOPTraHUYECKOW XUMHH (C BKIIOUCHUEM 3HAHUU W3 OOIIeH XUMUU) U
opranndyecko xumuu. OopMHUpOBaHUE JAHHOW CUCTEMbl 3HAHUI MPU U3YUYECHUU
npenMera o0ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHUS BCEro MHOT0o0pasus
BEIIECTB Ha OCHOBE OONIMX IMOHATHUH, 3aKOHOB M Teopuil xumuu. CTpyKTypa
colepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas ¥ HeOpraHuyeckas
XUMHS» cHOPMUPOBAHA B MPOrpaMMe MO XUMHUHU HA OCHOBE CUCTEMHOTO MOIX0Aa
K M3Y4EeHHIO Y4eOHOro martepuana u 00YCJIOBJI€Ha UCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHUEM 3HAHUW Ha OIPENENEHHBIX TEOPETUYECKUX YpPOBHIX. B Kypce
OpraHWYeCKOM XHMMHHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCUYECKOU
TEOPUH CTPOCHHS] OpPraHWYECKUX COEIMHEHUH, a TakkKe Ha YpPOBHE
CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOCHUM BELIECTB.
CBenenus 00 wH3ydyaeMblX B Kypce BENIECTBaX JAalOTCA B pPa3BUTUU — OT
YIIEBOAOPOJIOB JI0 CJIOXKHBIX OWOJIOTMYECKH aKTUBHBIX COEAMHEHHH. B Kypce
OPraHMYEeCKOW XHWMHH TIONYYalOT pa3BUTHE CGHOPMHUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHMs IEPBOHAYATIBHBIE TPEACTABICHUS O XUMHUUECKOMN
CBS3U, KJIacCU()MKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB

OT UX CTPOCHH:, O XUMHYECKOU PCaKuu.



B mpeamere «Xumus» 0a30BOro ypoBHS pacCMAaTpUBAETCS HM3YYECHHBIA Ha
YpOBHE OCHOBHOTO 0O0mIero 00pa3oBaHMs TEOPETUUECKUU Marepuan u
(paKkTONIOrMYECKUE CBEAEHUS O BEIleCTBaX W XHMHUYECKOW peakuuu. Tak, B
YacTHOCTHU, B Kypce «OOmas M HeopraHuyeckas XuMus» OOy4arolIUMCs
MIPEAOCTABISAETCA BO3MOKHOCTh OCO3HATh 3HAYEHUE INEPUOJMYECKOTO 3aKOHA C
OOLIETEOPETUUECKUX M METOJOJIOTMYECKUX  TO3MLMM, TiIy0Xe  MOHATH
UCTOpUYECKOE H3MEHEeHUEe (QYHKIHMM HSTOro 3akoHa — OT oOoOmiaromeid a0
OOBSICHSIIONIEN M TporHo3upyrome. EnuHas cucrema 3HaHUN O Ba)KHEHUIIHUX
BEILECTBAX, MX COCTaBE, CTPOEHUHU, CBOWCTBAX M IPUMEHEHHHM, a TaKXKeE O
XUMUYECKUX PEAKIUAX, HX CYIHOCTU U 3aKOHOMEPHOCTIX IPOTEKAHMS
nonoyHsieTcss B Kypcax 10 u 11 kmaccoB sneMeHTaMu cojaepKaHUs, UMEIOINIUMHU
KyJbTYPOJOTUUECKUM W MNPUKIAAHOW XapakTrep. OTH 3HAHUSA CIOCOOCTBYIOT
IIOHMMAaHUIO B3aWMOCBSI3UM XMMHUU C APYTMMH HayKaMH, pPAacKpbIBarOT €€ poOJib B
MO3HABATEIBHOM M TMPAKTUYECKOW JMESITeIbHOCTH YeJOBEeKa, CIOCOOCTBYIOT
BOCIUTAHUIO yBaXEHUS K TIpollecCy TBOpYECTBA B OOJACTH TEOPUU W
[IPAKTUYECKUX IPUIIOKEHUN XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOiemMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMALUIO U TPUMEHSATh €€ ISl TMOMOJHEHUS
3HAHUM, peLIeHus VHTEIJUICKTYaJIbHbIX 151 DKCIIEPUMEHTAIBHBIX
uccienoBarenbckux 3anad. Comepxanue yuyeOHOTro mpeamera «XHUMUsS» JTaHHOTO
YPOBHS HM3yU€HHUS OpPHUEHTHPOBAHO Ha (QOpPMHUpOBaHHE Yy OOYyYarOIMIMXCS
MHUPOBO33PEHUYECKOH OCHOBBI JUIsl MOHUMAaHUSA (UIOCOPCKUX HACH, TaKUX Kak:
MaTepUalbHOE  €AUHCTBO  HEOPraHWYECKOTO M OPraHMYecKOro  Mupa,
00yCTIOBJIGHHOCTh CBOMCTB BELIECTB UX COCTAaBOM M CTPOCHHEM, IO3HABAEMOCTh
MPUPOAHBIX SIBIICHUM IMYTEM JKCHEPUMEHTA M PELICHUS MPOTUBOPECUUN MEXKITY

HOBBIMH (I)aKTaMI/I N TCOPCTUICCKUMU IIPCAIIOCBIIIKAMH, OCO3HAHHUEC POJIN XUMHH B



pELIEHUH  SKOJOTMYECKUX MpodsieM, a Takke MnpodiieM cOepexeHus
DHEPTEeTUYCCKUX PECYPCOB, CHIPhsI, CO3IaHMSI HOBBIX TEXHOJIOTHI H MaTEPHUAJIOB.

B mmanme pemeHus 3agad BOCHUTAHUS, pa3BUTHS ©  COIHMAIA3AITUU
OOy4JaroImMXCs MPUHATHIE TPOrPAaMMOW IO XMUMHH TOJIXOJIBI K OIPEACIICHUIO
COoNepKaHWSI M TIOCTPOCHHS TMpeAMeTa MPEeAyCMaTpUBalOT (HOPMHUPOBAHHE Y
00y4Jaromuxcs YHUBEPCAIbHbBIX YUeOHBIX NEUCTBUHN, UMEIONTUX 0a30BOE 3HAUCHHE
JUISL Pa3JIMYHBIX BUOB JICSITCIIBHOCTH: PEIICHHUS MPOOJieM, MOWCKa, aHaiW3a M
oOpaboTkn  mH(pOpMAIUK, HEOOXOJUMBIX IS  NPUOOPETCHHUS  OIbITa
NPaKTUYECKON U UCCIEeOBATEILCKON EATEIBHOCTH, 3aHUMAIOIICH BAYKHOE MECTO
B TTO3HAHUU XUMUHU.

XYUMHS Ha YPOBHE YIJIYOJEHHOT0 W3yYeHHs 3aHUMAET Ba)XKHOE MECTO B
CHUCTEME eCTECTBEHHO-HAy4YHOro oOpa3oBanms ydammuxcs 10-11 ximaccos.
WN3yuyenue mnpenmera, peanusyeMoe B ycloBUAX U depeHIrpoBaHHOTO,
npoguiabHOTO OO0yYeHHs, MPU3BAHO OOECTEUYUTh OO0IIe00pa3oBaTEIBLHYI0 U
OOILIEKYNIbTYPHYIO TOATOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO IS
ajanTayuy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSAM KH3HU B COLIMYME, a TAKXKe IS
IIPOJIOJDKEHUST OOYyUYCHUSI B OpraHu3aIusax mnpodeccuoHanbHOro oO0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OTHON M3 MPUOPUTETHBIX TUCHUIUIMH. B mporpamme mo
XMMHUH Ha3HA4YCHHUE TPeIMeTa «XUMHs» MOydaeT MOApOOHYI0 HHTEPIIPETAIMIO B
COOTBETCTBHUM C OcCHoBomoJiararomumu nojiokeHusmMu DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COAEpKaHHs, pe3yabTaTOB OOYy4YEeHHS U
TpeOOBaHWI K YPOBHIO TOJATOTOBKH BBIMYCKHUKOB. CBUAETEIBCTBOM TOMY
SBIITFOTCSL  CIEAYIOIIHNE BBHITIOTHSIEMBIE MPOTPaAaMMON MO XUMHUH  (DYHKITNH:
WH()OPMAITMOHHO-METOIMYECKasl, pean3alus KOTOPO 00ecrednBaeT MmoydeHne
MPEICTABICHUS O IIEJISIX, COJIEPKaHMM, OO0IIel cTpaTerud 0Oy4eHMs, BOCTIMTAHMUSI
U pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU TMpPEaMEeTa, H3y4aeMoro B paMKax

KOHKPETHOTO npodus; OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas
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IpeIyCMaTpUBacT  OIpPEAEICHUE: MPUHIUIIOB CTPYKTYPHpPOBaHUS U
NOCIIE0BATEIBHOCTH U3yUEHHs Y4eOHOr0

Marcpuaia, KOJUICCTBCHHBIX U KAYCCTBCHHBIX €TI0 XapPaKTCPUCTHUK;

NOJXOJ0B K (POPMHUPOBAHUIO COAEPKATEIBHOW OCHOBBI KOHTPOJISI M OLIEHKH
o0pa3oBaTeIbHBIX JOCTUXKEHUN 00yYarOIIMXCAd B paMKaxX UTOTOBOM aTTeCTallUM B
(dopMe eIMHOTO TOCYIapCTBEHHOI0 SK3aMeHa M0 XUMUHU.

[Iporpamma nast yriiyOJI€HHOTO  M3YYEHHMS]  XUMUHU: YCTaHABJIMBAET
MHBAapUAHTHOE MPEIMETHOE CoJepkKaHue, 00s3aTeNbHOE JIJIl U3YUEHUS B paMKax
OTIEIBHBIX MpoduiIei, mpeaycMaTpUBaeT paclpeielieHue U CTPYKTYpPUpPOBaHHE
€ro Mo KJ1accam, OCHOBHBIM COJIEp>KaTeIbHbIM JIMHUSIM/pa3ziesiaM Kypca;

naéT MpUMEpHOE paciipesiesieHne yueOHOTro BpEMEHHU, PEKOMEHIYEMOTO IS

N3Y4YCHHA OTACIIbHBIX TCM,

npenjaraeT MpUMEpPHYIO MOCIEA0BATeIbHOCTh U3yUEHUs y4eOHOro Marepuania
C Y4ETOM JIOTUKM IOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX M MEXKIPEAMETHBIX
CBA3€l; JAET METOIMYECKYI0 HHTEPIPETALMIO el U 3a7a4 U3yUYEHHs MpeIMeTa
Ha YrIyOJEHHOM YpOBHE C YYE€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero odmiero o0pa3oBaHus, COACPKATEIHLHON XapaKTEPUCTHKHU MIIAHUPYEMBIX
pE3yNIbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl  CPEIHETO
oOmrero oopa3oBaHus (JINYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), a TAKXKe C
y4€TOM OCHOBHBIX BHJIOB Y4EOHO-TTO3HABATENBHBIX JCHUCTBUI 00YyYarOMIETocs 1Mo
OCBOEHUIO COJIEPKAHUS MPEIMETA.

[To BceM mo3unusM B MPOrpaMMe MO XUMHU MPEyCMOTPEHA MPEEMCTBEHHOCTh
c 00y4eHHeM XMMUU Ha YPOBHE OCHOBHOTO 001Iero oOpa3zoBanus. [IporpamMmma mo
XAMHH CITY>)KAT OPUEHTHUPOM JJISI COCTABJIICHHUS aBTOPCKUX PabOUYUX Mporpamm. 3a
npejenaMyd  YCTaHOBIIGHHOM — MporpaMMmoil MO  XUMHU  00sA3aTeIbHOU
(MHBapUAHTHOM) COCTaBIISIIONIECH COJIEpKaHUSI Y4eOHOro mpeaMeTa «XHUMHUS»

ocTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUaTUBHOM COCTAaBISIIOLIEH, KOTOpasi
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JOJIKHA ONPENENATHCS B COOTBETCTBHM C HANPABIEHUEM KOHKPETHOTO MPOQuiIs
oOydeHHs. ABTOpamMu pabOuuX MPOrpaMM MOKET ObITh NPEIJIOKEH UHOU MOAXO0A
K CTPYKTYpUpPOBaHHUIO Y4YeOHOro MaTepuaja U IOCJIEI0BATEIbHOCTH €ro
U3y4YeHHUs, CBOE BHUJACHHE TMyTed U CIoco0OB (POPMUPOBAHUS CHUCTEMBI
MpPEeIMETHBIX 3HAHUM, YMEHUI U BUJOB YUEOHON JI€ATEbHOCTH, a TAKKE CUCTEMBbI
CIOCOOOB ¥ METOJUYECKUX MPUEMOB IO PA3BUTHIO U BOCIIUTAHUIO 00YYaIOIIUXCS.

B coorBerctBum ¢ koHuenryaibHbiMu nonoxeHusmu PIrocC COO o
Ha3HAYEHUU TMpeAMETOB 0a30BOro M yriayOJIEHHOrO YypOBHEH B CHUCTEME
muddepeHupoBaHHOr0 O00y4YEeHUS Ha YpPOBHE CpeJHEero olmiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIYOJEHHOrO M3Yy4YEeHHsl HalpaBieH Ha peaju3aluio
NPEEeMCTBEHHOCTH C  TOCJHEAYIOUIUM  JTanoM  TMOJYYEHUS  XUMHYECKOTo
oOpa3oBaHHs B paMKax M3yYEHHUs CIEIHUATBHBIX €CTeCTBEHHO-HAYYHBIX U
XUMUYECKUX AUCLMIIIMH B By3aX U OpraHU3alUsX CPEIHEr0 MpodhecCHOHATBHOTO
oOpa3oBaHus. B 3Toil cBsA3M u3ydeHue mnpeameTa «XHUMHUS» OPUEHTUPOBAHO
OPEUMYILECTBEHHO Ha pacllUpeHHe M  yIIyOJIeHHe TEeOpeTUYEeCKOW |
NPaKTUYECKOM MOATOTOBKH OOYYaIOIIMXCsl, BBIOPABIINX ONpeAeaEéHHbIN TpodUilb
oOyuyeHus, B TOM UHCJIE€ C MEPCIEKTUBOM TOCIEAYIOIIET0 IOJIYYCHHUS
XUMHUYECKOro 00pa3oBaHus B OpraHu3aIugax npodeccuoHabHOro oopasopanus. B
ceere TpeboBanuit PI'OC COO Kk T1UIAHUPYEMBIM peE3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl CpelHero oouero o0pa3oBaHUsA
U3ydeHUue mpeaMera «XHMHUS» OpPUEHTHUPOBAHO TaKKe€ Ha peUIeHHe 3aaay
BOCIHMTAHUS M COIMAJIBHOTO PAa3BUTHUS OOyYaromuXcsi, Ha (OPMUPOBAHUE Yy HUX
OOIIEHHTENIEKTYaIbHBIX YMEHHM, YMEHHI palMoHaIn3aluu y4yeOHOro TpyAa H
O00OOMIEHHBIX  CTOCOOOB  ACSATENBHOCTH, WMEIOIIUX MEKIUCIUILTMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

XuMmusi Ha ypoBHE YriayOJIEHHOTO M3YYEHHs BKIIOYAET YriyOnEHHBIE KypChl —

«Oprannueckas xumusi» ©u  «OOmas u Heopranudeckas xumusi». Ilpu
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OMpeNIeICHUH TOJIX0/I0B K OTOOPY U CTPYKTYPHOM OpraHU3aIluy COACPKAHUS ATUX
KypCOB B IIpOrpaMMe€ MO XMMHUU 3a OCHOBY IpuHATHI nojoxenus ®I'OC COO o
paznuuuax 6a30BOro M yriayoJEHHOTO YPOBHEHW U3ydYeHUs MpeaMeTa.

OcHoBY conepxaHus KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHW4YecKass XHUMHS» COCTaBIS€T COBOKYIMHOCTb MPEIMETHBIX 3HAHUU U
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs MpeAaMmeTa. JTa CUCTEMa
3HAHUW TIOJIy4aeT OMpe/ef€HHOEe TEOPETHUUYECKOE JIOMOJIHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUNA 00BEM  (HAKTOJIOTHYECKOTO
marepuana. Ha yroyOnéHHOM ypoOBHE U3yuYeHUs MpeaMeTa olecredeHa
BO3MOXKHOCTb 3HAYMTEJIPHOTO YBEJIMYCHHUS O0BEMAa 3HAHUH O XUMHUYECKUX
dJIEMEHTaX M CBOMCTBAaX MX COCAMHEHUN HAa OCHOBE PACIIMPCHHS U YIIyOJICHHS
IPEJCTaBICHUN O CTPOCHUHU BEIIECTBA, XMMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUs pEeaKUUid, pACCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KUHETUKHU
U TepMOoAMHAMHKHU. HM3ydyenue mnepuogmyeckoro 3akoHa u llepuonnueckoit
CUCTEMBl  XUMHUYECKUX  DIIEMEHTOB O0aszupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEICTABICHUAX O CTPOCHUHM aToMa. XMMHUYECKasl CBS3b
OOBSCHSAETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnud, a TakKe C TOYKH 3PEHUsS MEXaHH3MOB e€ oOpaszoBanus. M3yueHue
TUNIOB ~ peakiuii  jgomojHsieTcss  GOpMHpPOBAHHMEM  TPEJCTAaBICHUNA 00
ANEKTPOXUMHUYECKHUX MPOLECCAX U ANEKTPOJIN3E PACIIABOB U PACTBOPOB BEILIECTB.
B kypce opranmueckoid XMMUU MPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTHU
COCIMHEHUN yJIeseTcs 0c000e BHUMAHUE BOMPOcaM 00 AIEKTPOHHBIX dddexTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJICKYJIaX M MeXaHm3Mmax peakmnuii. Ocoboe
3HAYEHUE MUMEET TO, YTO Ha COJAEpP)KaHHE KypCOB XMMHUHU YTIIyOJIEHHOTO YpOBHS
M3Y4YCHUS JUIsI KIACCOB oOmpenenéHHoro mnpoduis (TTaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep MAOTMOJHEHHUM K OOIeld CHUCTeMe MpPEAMETHBIX 3HAHHUH)

OKa3bIBAKOT BIIMAHHC CMCXKHBIC IIPCIAMCTDI. TaK, HallpuMcEcp, B COACPIKAHHUU

12



MpeaMeTa JJis KJIacCOB XUMHUKO-(Pu3nyeckoro npoduis 0onblioe 3HaueHue OyayT
UMETh 3JIEMEHThl y4yeOHOro Marepuana no oOmed xumuu. [lpu uzydeHun
IpeaIMeTa B JAHHOM Clyyae AakLUEHT OyJeT clelaH Ha OOIIHOCTh METOJ0B
MO3HAHUSA, OOIIHOCTh 3aKOHOB M TEOpUA B XUMHM M B (PHU3UKE: aTOMHO-
MOJIEKYJIsIpHAasi Teopus (MOJIEKYJIsipHasi Teopusi B (DU3MKE), 3aKOHBI COXPAaHCHUS
Macchbl M DHEPruM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOJIU3a, MPEACTABICHUS O
CTPOEHUU BEIEeCTB U JApyroe. B comepxanuu mpeamera AJig KIaCCOB XMMHKO-
Oounonornyeckoro npoduis OOJIBIIMKA yAeIbHbIA Bec OyAeT MMETh OopraHuyecKas
xumusi. B aTom chnydae mpenocTaBiseTcss  BO3MOMKHOCTh — JJisi  OoJee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHUsI XMMHYECKOM  OpraHu3aluh  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOpOH BXOIAT, K NIpUMEpPY, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIUMUAbL, OCJKH, YIJIEBOJbI, HYKIECHHOBBIC
KHUCIIOTHI U fpyrue. [Ipu 3TOM 3HaHUS O COCTaBE M CBOMCTBAX MPEACTABUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEUIECTB CIYXaT OCHOBOM ISl HM3y4YCHHUS
CYLTHOCTH MPoIecCOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B mane QopMupoBaHuST OCHOB Hay4yHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJOB TMIO3HAHUA M OMbITa MPAKTUYECKOTO TMPUMEHEHHUS
HAyYHBIX 3HAHUM H3ydyeHUE TpenMera «XUMHUS» Ha YrayOIE€HHOM YpOBHE
OCHOBAaHO Ha MEXMPEIMETHBIX CBS3SX C YUYCOHBIMU MpPEeIMETaMHU, BXOISIIMMH B
COCTaB MPEIMETHBIX o0acTeil «EcTecTBeHHOHAYYHBIC TPEeAMEThI», «MaTemaTuka

1 uHbopmaTuka» u «Pycckuii A3bIK U TUTEpATypay.

[Tpu uzyuennn yueOHOTO mpeamera «XUMHsS» Ha yriIyOlIEHHOM YpOBHE TakiKe,
KaKk Ha ypOBHE OCHOBHOTO M CpemaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM
YpOBHE), 3a/1aueil epBOCTENIEHHOW 3HAYUMOCTH SIBJIAETCS (POPMHUPOBAHHE OCHOB
HAayKM XHUMHHM KaKk OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOUN
NEATENBHOCTU YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHhl. Penienue

ATOM 3ajaud Ha yriyOJI€HHOM YpOBHE U3Y4YEHHUs MpeaMeTa Mpearnosiaraet
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peanu3anuio TaKUMX Lened, Kak: (OpMHUpOBaHUE MPEICTABICHUN: 0
MaTepUaJIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBIICHUU
IIPUPOJIBI, O MECTE XMMHUHU B CUCTEME ECTECTBEHHBIX HAYK M €€ BEIylIEH pPOJIh B
00€ecreyeHn YCTOMYMBOIO PA3BUTHSA YEJIOBEYECTBA: B PEHICHUH MpoOjIeM
HKOJIOTUYECKOM, JHEPreTMYecKO U MHUINEeBOM 0e30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3/IaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB JHEPrUH, B
o0ecreyeHun  palMOHAIBHOIO  IPHUPOAOIONb30BaHUSA, B  (POPMUPOBAHUU
MHUPOBO33pEHUS] W OOLIEeHd KyJIbTyphl YEJIOBEKa, a TaKXKe JKOJIOIMYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHON Ccpeie;

OCBOEHUE CHUCTEMbl 3HAHUMU, JIEKAIIUX B OCHOBE XMMHUYECKOW COCTaBISIOIICH
€CTEeCTBCHHO-HAYUYHOW KapTUHBI MHpa: (QYHIAMEHTAIBHBIX TMOHSATHN, 3aKOHOB U
TEOpUN XMMHUU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHU BEIIESCTBA HA Pa3HBIX
YPOBHSIX —  ATOMHOM, HOHHO-MOJIEKYJIIDHOM,  HAJMOJIEKYJIIPHOM, O
TEPMOJAMHAMUYECKMX M  KHHETUYECKUX  3aKOHOMEPHOCTSIX  IPOTEKAHUs
XUMUYECKUX PEAKUUA, O XMMUYECKOM PAaBHOBECHM, PACTBOPAX U JHUCIEPCHBIX
cuctemMax, 00 OOIIMX HAyYHBIX MPUHIIUIIAX XUMUYECKOTO MTPOU3BOICTBA;

dbopMupoBaHue y 00yJarONIUXCsl OCO3HAHHOT'O TTOHMMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHMMA NI OOBSICHEHHUS KIIOUEBBIX WIEH U mpobdiieM
COBPEMEHHOW XUMUH, JUIsI OOBSCHEHUS W MPOTHO3UPOBAHUSA SIBICHUM, MMEIOLITUX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO pEIIeHUs] MpoOJieM, CBSI3aHHBIX C
XUMHEH, NPOTHO3UPOBAHHMS, AHAIM3A U OLEHKU C IO3ULUHANM DKOJOTMYECKOU
0e30MacHOCTH TOCJEACTBHM OBITOBOM ¥ MPOU3BOACTBEHHOW NIEATEILHOCTH
YEJIOBEKa, CBSI3aHHOM C XUMHYECKHM IPOU3BOACTBOM, MCIIOIB30BAHUEM U
nepepaboTKOil BEIIECTB;

yrayOaeHne IPeICTaBICHN O HAYIHBIX METO/IaX TTO3HAHUS, HEOOXOAMMBIX IS

NpUOOpPETeHUs] YMEHUW OpPHEHTUPOBATHCS B MHUPE BEUIECTB U OOBSICHEHUS
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XUMHUYECKUX SIBJIICHUM, HWMEIOIMIMX MECTO B MPUPOAE, B MPAKTUYECKOU

ACATCIIBHOCTHU U HOBCCI[HGBHOﬁ ZKHN3HU.

HEJN U 3AJAYHU YYEBHOI'O IPEJIMETA «XUMMSI»

B mpakTtuke mnpenojaBaHus XMUMHU KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs TaKk U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONpeIeICHUN
COJICp)KATENIbHONM XapaKTEPUCTUKHU I1IeJIe HW3y4YeHUsl MpeaMeTa HalpaBlIeHUEM
NEePBOCTENIEHHONW 3HAYMMOCTH TPAIUIMOHHO TpPHU3HAETCS (HOpPMUPOBAHUE OCHOB
XUMHUYECKOW HAYKH KaK OOJACTH COBPEMEHHOI'O €CTEeCTBO3HAHUS, MPAKTHUECKOMN
JESATeIbHOCTH YeJIOBEKa M KaK OJIHOrO0 U3 KOMIIOHEHTOB MHUPOBOUM KyIbTypbl. C
METOAMYECKON TOUKH 3PEHUS TAKOW IMOJXO0Jl K OMPEACIICHUIO leNied U3y4YeHUs
IpeMETA SBIISICTCS BIIOJHE OMPaBIaHHBIM.

['maBHBIMU LENIAMH W3Y4YCHUsI TIpeaMeTa «XHUMUsS» Ha YPOBHE CPEIHETO
ob1rero oOpazoBaHus Ha 0a30BOM YPOBHE SIBJISIOTCSI:

dbopMupoBaHUE CHCTEMBl  XHUMHUYECKHX 3HaHUH KaK  Ba)KHEHIIeH
COCTaBJISIOIIECH €CTECTBEHHO-HAYUYHON KapTHHBI MUPa, B OCHOBE KOTOPOH JIekKaT
KJIFOUEBBIC TIOHATHUS, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XMMHUH, OCBOCHHUE
sI3bIKa HAYKH, YCBOEHHE U MOHUMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHNH T MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOPUCH

WX Pa3BUTHS M CTAHOBJICHUS, (OPMHUPOBAHUE U PA3BUTHE TIPEIACTABICHHUH O
Hay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUUYECKUX PEaKIUid, HEOOXOIUMBIX
JUISL TpUOOpETeHNs] YMEHUI OPHUEHTHPOBATHCS B MUPE BEIIECTB M XUMHYECCKUX
SIBIICHUW, UMEIOIINX MECTO B MPUPOJE, B MPAKTUYECKOMN 1 MOBCEIHEBHOU KU3HU;
pa3BUTHE YMEHHH U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
00BSICHEHHEM XHUMHUYECKOTO IKCIICPUMEHTA, COOIIOICHUEM TIPaBUI O€30I1aCHOTO
oOpallleHus ¢ BelleCTBAMMU.

ConepxatenbHas XapakTEpUCTUKa IeJeld W 3a7ad M3y4deHUs mpeameTa B

nporpaMme 1Mo XMMHUHK YyTOYHCHA WM CKOPPCKTHPOBAHA B COOTBCTCTBHH C HOBBIMHU
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MPUOPUTETAMU B CHUCTEME cpeaHero oomero ob6pazoBanus. CerogHs B
MpEeTNoJJaBaHud ~ XUMUU B OOJbIIEH  CTENMEHW OTHAéTCs  MPEATIOUTCHHE
MPAKTUYECKON KOMIIOHEHTE COJCpKaHHWs OOY4YeHHsS, OPHCHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA OOIIEO0PAa30BaTEIbHON OpraHM3alliy, BIaJCIONMEro He
Ha0OpoM 3HaHUW, a (YHKIUOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMU U
YMCHHUSAMHU aKTHBHOTO ITOJTYYEHUS 3HAHWUN W MPUMEHCHHS UX B PCATbHOU JKU3HU
JUISL pElICHUS] TPAKTHYCCKUX 3aJad. B 3TOH CBA3M NpU M3YYCHHH MpeaMeTa
«XUMUsS» TOMUHHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT TaKKE LIEIH U 3a/1a4H, KaK:

ajanTamnys 00yJarouuXxcs K YCIIOBUSAM JTUHAMUYHO Pa3BUBAIOIICTOCS MHPA,
dbopMHUpOBaHUE  MHTCIUICKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSTCIIBHOMY TMPUHSTHIO TPAMOTHBIX
PEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMHU M X
NpUMEHEeHUEeM; (OPMUPOBAHUE Y O0YUYAIONIUXCS KIFOYSBBIX HABBIKOB (KITFOYEBBIX
KOMIICTCHIINI), WMEIOIUX YHHUBEpCaIbHOE 3HAYCHHWE [UIsl Pa3ITUYHBIX BUIOB
JESATeNLHOCTH: pEelIeHHs mpoOieM, TIOMCKa, aHain3a U 00paboTKku MH(OpMAINH,
HEOOXOJMMBIX [UIsl TPUOOPETEHHs ONBITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BXHOE MECTO B T[IO3HAHWM XHMHH, a TaKkKe i1 OICHKH C TO3HUIUM
DKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIUSHHUS BEMICCTB M XUMHYECKHX
IPOIIECCOB HA OPTaHW3M YeJIOBEKA U IPUPOIHYIO CPEY;

pa3BHUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIIEKTYATbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yYaromuXxcsi: CIHOCOOHOCTH CaMOCTOSITENIBHO TPHOOPETAThH
HOBBIC 3HAHUA TI0O XMMHH B COOTBETCTBHUU C >KM3HEHHBIMH TOTPEOHOCTIMH,
WCIIOJIb30BaTh COBPEMEHHBIE HMH(POPMAIMOHHBIE TEXHOJOTUHM JUIsl TIOMCKA |
aHanu3a y4yeOHOW W  HAyYHO-TIOMYJISPHOW  HMHPOPMAUA  XHUMHUYECKOTO
conepxkanusi; (OPMHUPOBAHWE W PA3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO H
JIOTUYECKOTO MBINUICHHSI, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, AaKKyPaTHOCTH,

KOTOpble OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH, TMpU IUIAHUPOBAHUU U
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MPOBEICHUH XUMHUYECKOIO JKCIEPUMEHTa; BOCHHUTAHHE Yy O0O0yYaroluXcs
yOEKIEHHOCTH B T'YMaHUCTHYECKOW HAMPABIEHHOCTH XUMHH, €€ BaXHOW pOJIM B
pemieHny  riI00ajdbHBIX  HPOOJEM  pallMOHAIBHOTO  MPUPOIONOJIb30BAHUS,
IIONIOJIHEHUS] DHEPTrETUYECKUX PECYPCOB M COXPAHEHMS MPUPOJHOTO PaBHOBECHS,
OCO3HAHMSI HEOOXOJUMOCTH OEpeX)HOro OTHOIIEHUS K MPUPOJAE U CBOEMY
3I0pPOBbIO, a TaK)Xe MPUOOPETEHUsS! ONbITAa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN
IUIsl TIPUHATHS TPAMOTHBIX PELIEHUN B CHUTyalUsX, CBSI3AHHBIX C XUMUYECKUMU

SABJICHUAMMU.

Ilpu u3zyyenuu yuebnoco npeomema «Xumusy Ha YenyONEHHOM YpOBHe
makdice, KaK Ha YpOBHe OCHOBHO20 U CpedHe20 0bwe2o obpasosanus (Ha 6a30680M
YposHe), 3a0ayell nepeoCmeneHHOl 3SHAYUMOCIU A8IAemcsl hopMUPOBAHUE OCHO8
HAYKU XUMUU KAK 001acmu COBPEeMEHH020 eCmeCmBO3HAHUSA, NPAKMU4eCcKou
0esimenbHOCMU Yel08eKd U 00H020 U3 KOMIOHEHMO8 MUPOBOT KYIbMypbl.

Pewenue smou 3a0auu na yenyonémHom yposne usyuenus npeomema
npeonoazaem peanuzayuro makux yeiel, Kax.

Gdopmuposanue npedcmasieHuil;

0 MAMepuarbHOM eOUHCmEe Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHIU
ABNEHUL NPUPOObL, O MeCme XUMUU 8 CUCTeMe eCTeCMBeHHbIX HAVK U e€ gedyuyell
poau 6 obecneuenuu yCmouuu8020 pa3eumus 4ei08ewecmed. 8 peueHuu npooiem
IKONIOCUYECKOU, IHEepeemuyeckoll U nuwesol 0Oe30nacHOCmu, 6 pa3eumuu
MEOUYUHDL, CO30AHUU HOBLIX MAMEPUATO8, HOBbIX UCMOYHUKOE OSHEpeUull, 6
obecnewenuu  payuOHAILHO2O  NPUPOOONONL308AHUS, 6  (HOPMUPOBAHUU
MUPOBO33peHUsT U 00well Kylbmypbl UYenosekd, da makKdice IKOI02UYeCKU
000CHOBAHHO20 OMHOWIEHUSI K C80EM) 300pO08bI0 U NPUPOOHOU cpede;, 0C8OEHUE
cucmemol 3HAHUL, 1eAHCAUUX 8 OCHOBE XUMUUECKOU COCMABNAIOUell eCMeCn8eHHO -
HAY4YHOU KapmuHbl Mupa: QYHOAMEHMANbHbIX HOHAMUL, 3AKOHO8 U Meoput
XUMUU, COBPEMEHHBIX NPEOCABIEHULl O CIMPOeHUU 8euleCm8d Ha PA3HLIX YPOBHX

— AMOMHOM, UOHHO-MOJNEKYTIAAPHOM, HCIOMOJleKyJZ}ZpHOM, 0 mepMOOuHaMWeCKux u
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KUHEMUYecKUx 3aKOHOMEPHOCMAX NPOMEKAHUS  XUMUYECKUX peakyut, o
XUMUYECKOM DPABHOBECUU, PACMEOpPAx U OUCHEPCHBIX Ccucmemax, o0 oouwux
HAYYHblX — NPUHYUNAX — XUMUYEeCKO20  Npou3eoocmea;  opmuposanue —y
00y4aOWUXCs  OCO3HAHHO20 — NOHUMAHUSL  80CMPEOOBAHHOCU — CUCTNEMHBIX
XUMUYECKUX 3HAHUL O 00BACHEHUs KIoYesblx uoell u npobdiem CcO8peMeHHOU
Xumuu, 018 00BACHEHUs. U NPOSHOZUPOBAHUS ABLEHU, UMEIOWUX eCMeCmEeHHO-
HAYuYHyl0 Npupoody; 2pamMomuo20 peuwleHus npoodneM, CEA3aAHHbIX C XuMuel,
NPOCHO3UPOBAHUS, AHANU3A U OYEHKU C NO3UYULl IKOJI02U4eCcKOU 6e30nacHocmu
nocneocmeuli.  ObiMoBol U  NPOU3BOOCMBEHHOU  O0esIMeIbHOCMU — YelloseKd,
CBA3AHHOU C XUMUYECKUM NPOU3BOOCMBOM, UCHONb308AHUEM U Nepepadomioll
gewecms,  yenyonenue nNpeoCmMAasieHuli. O HAYYHLIX ~Memooax NO3HAHUS,
HeoOX00UMbIX 015l NPUOOPemeHUsl YMEHUL OPUEHMUPOBAMbCSL 8 MUpe 8elecms U
00BACHEHUS XUMUYECKUX AGTIeHUL, UMEIOWUX Mecmo 8 npupooe, 8 NPaKmu4eckoll
0esimenbHOCU U NOBCEOHEBHOU HCUZHU.

B nnane peanusayuu nepsoouepeonvix 80CHUMAMENbHLIX U PA3GUBATOUUX
@YHKYUIl YerocmHou cucmemsvl cpedHeco 0Owe2o 006pa308aHus NpU U3YYEeHUU
npeomema  «Xumuay Ha  YenyONEHHOM  YPOBHe  0CO0OVI0  AKMYAalbHOCHb
npuobpemaiom maxue yeau u 3a0aiu, Kax:

gocnumanue y0edcOEHHOCMU 8 NO3HABAEMOCIU ABAEHULL NPUPOObL, VYEBAINCEHUS K

npoyeccy meopyecmed 6 001acmu meopemuyeckux U NPUKIaOHbIX UCC1e008aHUl

6 Xxumuu, ¢0pMup06aHue MUPOBO33PEHUA, coomeemcmeyrougeco
COBPEMEHHOM) YPOBHIO pA36UMUsl HAYKU, pazeunue momuseayuu K
06y'{€Hul0 u NO3HAHUO, cnocobrocmei K CAMOKOHmMpPOJio U

CamoeoCnumaHuro Hd OCHO6€ YCBOEHUS 06LI4€'{€J106€'{€CKZ/DC L}@HHOCWZ@IZ; paseumue
Nno3HABAMENbHLIX UHMeEpPeCco6, URMEJIIEKNTY AIbHbIX U NMEOPUECKUX cnocobrnocmetl
06)/1[0}01/1/;14)60}2, qbopMupoeczHuey HUX CO3HAMENIbHO20 ONMHOUIEHUA K

Camooopaz08anuI0 U HenpepvleHOMY 00PA3068aHUIO KAK YCI08UIO YCHEWHOU
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npogheccuoHanvbHou u 00WecmeeHHoU  OesmenbHOCmU,

omeemcmeerHHO20

OMHOUIeHUsl K C80eM)y 300pO8bl0 U NOMPEOHOCMU & 300P0BOM 00pa3ze HCUZHU,
Gopmuposanue ymMeHuti U HABLIKOE PA3YMHO20  NPUPOOONOIb30BAHUS,

paseumue

IKOJIO2UYECKOU  KYIbMypbl, HpuobpemeHue Onvima 00WecmeeHHO-N0Ne3HOU

DKON02UYECKOU 0esiMeIbHOCIU.

HGJII/I n 3aJa4ud HU3YUYCHUA TIPCAMCETA «XUMU» MMOJTYHYHIIN HOI[pO6HyIO
MCTOANYCCKYD HHTCPHIPCTAIUIO B  Pa3nacjic IIpPOorpaMMbI ((HJ'IaHI/IpyeMBIe
PE3yIbTaThl OCBOCHHA IIPCAMCTA», 6J1ar011ap51 qacMy oOecreueHo 4ETKOoe
mpeaACTaBJICHUC O TOM, KAKHC 3HAHUA W YMCHHA HMMCHOT IPAMOC OTHOUICHHUC K

peanu3anr KOHKPETHOW LIENH.

MECTO YYEBHOI'O IPEJIMETA «XUMHUSA» B YYEBHOM IIJIAHE
B cucteme cpemgnero o6miero obpasoBanus «XuMus», udydaemas Ha 0a30BOM
ypOBHE, TMpHU3HAHA OOSA3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHoil  oOnactu  «EctecTBeHHBle  Haykm». OOIee YHWCIO  YacoB,
PEKOMEHIOBaHHBIX s u3ydyeHus: xumuu — 70 gacoB: B 10 kmacce — 35 yacos (1

yac B Hefiento), B 11 knacce — 35 yacos (1 yac B Heemto).

VY4eOnblit mpenMet «XuMus» yriayOoaEéHHOTO YPOBHS U3YUYCHHS BXOJIUT B COCTAaB
npenMeTHol obnactu «EctecTBeHHbIE HayKny». Ero n3yuenne nmpeaycMoTpeHo B
KJIacCaxX €CTeCTBEHHOHAYYHOTO MPOQuJIs, HAPUMEpP XUMUIECKUX,
XUMHUKOOMOJIOTUYECKUX U MEAUIIMHCKUX. B 3THX Kilaccax M3y4eHHe TaHHOTO
penMeTa MpeayCMOTPEHO B 00bEéMe yueOHON HArpy3KH HE MeHee 3 4 B HEJICIIO.
OO6mu1ee ynciIo YacoB, PEKOMEHIOBAHHBIX TSI H3yUEHUS XUMUU Ha yTTyOnEHHOM
ypoBHe, — 210 yacoB: B 10 kiacce — 105 yaca (3 yaca B Hefento), B 11 knacce —

105 yvaca (3 yaca B HeZeO).
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[Ipn (dopMHUpoOBaHUU o0Opa3oBaTenbHOI opraHu3anuen
MyJIbTUNPOGUIBLHOr0 yyeOHoro mmana juist 10 m 11 kmaccoB ycraHaBiuBaeTcs
yueOHasl Harpy3ka 1o npeaMery «Xumusi» ajig 0a30Boro ypoBHs B o0beme | yac B
Henento (35 4 B rox), a 11s yriyOIEHHOTO YPOBHS CIEAYIONIUM o0pa3oM: 1 yac B
Hezemo 3a cuer obazarenbHoi yactu OOIT COO u 2 yaca 3a cuer yactu OOII
COO Ha pomnoyHUTENBHBIE Yy4deOHble mpeaMeThl. Takum oOpazom, IS
oOy4aromuxcs, BeIOpaBUIMX YriayOJEHHOE M3y4YeHUE XUMUM, ydyeOHas Harpyska
yCTaHaBIMBaeTCs Takxke 3 yaca B Henento (105 4 B roja), 3T0 MpaBOMEPHO, €CIU
MaKkcUMallbHasg ydeOHas Harpy3ka HE NpPEBBIIIAET MaKCUMAaJbHO JOMYCTUMYIO
y4eOHYI0 HAarpy3Ky B HEJIEIIIO.

B TemarnueckoM TIJIaHMPOBAHMM YKa3aH pe3epB Y4YEOHOro BpPEMEHH,
KOTOpOE€  pPEKOMEHJyeTCsl Il pealu3alid  aBTOPCKUX  MOJXOJI0OB IO

UCIIOJIb30BaHUIO Pa3HOO0pa3HbIX (popM opranuzanuu yueOHOTo mpolecca.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOT' O
HNPEAMETA «XUMMUA»

OI'OC  ycranaBnmuBaeT TpeOOBaHHS K  pe3ylbTaTaM  OCBOCHUS
oOydJaromuMHCsT TPOTpaMM CcpefaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeIMETHBIM U TpeAMeTHbIM). [lomydeHue xumudeckoro oOpa3oBaHUS
0asupyercs Ha OCHOBHBIX IMJIAKTHUYECKHX MPUHIMIAX OOydeHHs (HAyYHOCTH,
CUCTEMHOCTH, CUCTEMATUYHOCTH, JIOCTYIHOCTH, CBSI3M TEOPUU C MPAKTUKOM,
HarJasiAHOCTH W Jp.), Ha TPUMEHEHUM COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH C yYETOM MEXaHU3MOB JOCTHKEHUS BCEX IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOEHHUSI OCHOBHOUW o0Opa3oBaTenbHOM mnporpammel. HaydHo-meroamdeckoi
OCHOBOM 11 pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTATOB OCBOEHHUS MPOrpamm

cpeaHero ooIero o0pa3oBaHus SABISETCS CUCTEMHO-AEATEIIbHOCTHBIN MOIXO.
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JIMUYHOCTHBIE PE3YJIbTATBI

B COOTBeTCTBMM ¢ CHCTEMHO-ACSITEIIBHOCTHBIM TIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS TpenMeTra «XWMHS» HAa YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIECHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHHWE OOYYaIOIIUMHCS POCCUMCKOW TpaxAaHCKOW HWACHTUYHOCTH —

TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOTIPE/ICIICHUIO;

HaJIM4YHUC MOTHUBAIINU K O6y‘ICHI/IIO;

IICJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHWH JHUYHOCTH Ha OCHOBE

KJTIOYEBBIX IICHHOCTEH U UCTOPUUYCCKUX TPAIUIINN 0a30BON HAYKU XUMHH;
TOTOBHOCTh W CIIOCOOHOCTh OOYYaronIuxcsi pPYKOBOJCTBOBAaThHCSI B CBOCH

JESATETPHOCTH IECHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, MPUCYITUMH IIEJTOCTHOM

CHUCTeMe XHMHUYECKOTO 00pa30BaHus;

HAJIMYIHE TIPABOCO3HAHMSI DKOJIIOTUYECKON KYIbTYpPhI M CIOCOOHOCTH CTaBHUTH IIETTH

Y CTPOUTH KU3HEHHBIC TUTAHEI.

JIMyHOCTHBIE pPE3yNbTaThl OCBOEHUS TMpeAMeTa «XHUMHUS» TOCTHTAIOTCS B
€AVMHCTBE Y4YeOHOW M  BOCHUTATENbHOW JnearenbHOocTH OpraHu3anud B
COOTBETCTBHM  C  TyMAaHHCTUYCCKUMH,  COLMOKYJIbTYPHBIMH,  JyXOBHO-
HPaBCTBEHHBIMH [IEHHOCTSIMH U HcaIaMU POCCHICKOTO IPayKIaHCKOTO OOIIECTBa,
NPUHSATBIMHA B OOIIECTBE HOPMaMHU U TIPAaBUJIAMH MTOBEACHHS, CIIOCOOCTBYIOIINMHU
mpolieccaM CaMOIO3HAHUWS, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAaHOBJICHHS
JUYHOCTU 00YYAIOIINXCS.

JIndHOCTHBIE  pe3yNdbTaThl OCBOCHHS  MpeAMeTa «XUMHS»  OTPaKaroT
c(hOpMHPOBAHHOCTh OMBITA TO3HABATEILHOW M TPAKTUYECKON JEATEILHOCTH
OOy4JarommXCcs MO peann3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B

qacCTHu:

1. Fpamnancxoro BOCIIMTAaHHUA
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OCO3HAHMS OOYYaIOIIMMMCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U O0O0S3aHHOCTEH,
YBXKEHHUS K 3AKOHY U IPABOIOPAIKY;

IIPEACTABIEHNS O COUUAIBHBIX HOPMAaxX U MPaBUJIaX MEKJIMYHOCTHBIX OTHOLICHUN
B KOJUIEKTHBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOHM NEATEIbHOCTH MPH CO3/IaHUU YYEOHBIX
OPOEKTOB, pEIIEHWH YYEOHBIX U T[O3HABATENIbHBIX 3a/1ad, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBbBI, HAMEPEHUS, JIOTUKY U apryMEHTHI

APYTUX MPU aHAJIN3C PA3JINYHBIX BUI0B y‘I€6HOI7I ACATCIIBHOCTH,

2. IIaTproTN4ecKOro BOCIMTAHUA:

LEHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY M  HAyYHOMY  HaCJEIUIO
OTEYECTBEHHON XUMMUHU;

yBaXEHUS K TIpolleccy TBOpYECTBAa B 00JacTH TEOPUU U TMPAKTHUYECKOTO
IIPUMEHEHUS] XUMUH, OCO3HAHUS TOrO, YTO JOCTHKEHUSI HAYKH €CTh PE3yJIbTaT
JUIMTENTFHBIX ~HAOJIOIEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAIBHBIX IMOUCKOB,
IIOCTOSIHHOT'O TpyZAa YYE€HBIX U IPAKTUKOB;

UHTEpeca U NO3HABATEIIBHBIX MOTHBOB B IIOJYYEHUHU U IMOCIECAYIOLIEM AHAJIN3E
uHbOpMAIIMK O TEPEJOBBIX JOCTHKEHUSX COBPEMEHHOMW OTEUEeCTBEHHOMU

XHMHU;

3. JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS: HDABCTBEHHOI'O CO3HAHUS,

ATUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE

HOPMBI U ICHHOCTH,
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TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJCHHE W TOCTYNKH CBOUX TOBApUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO-3HAHUE MOCIEIACTBUM ITHUX
MOCTYTKOB;

4. D®opMHPOBAHUSA KYJIbTYPbI 310POBbSI:

NMOHUMaHUS  IIEHHOCTEeW  30poBOro W Oe3omacHoro obOpas3a  KU3HH;
HE00XOIUMOCTHU

OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBCHHOMY (DH3UYCCKOMY U MCUXHUYCCKOMY
3JI0POBBIO;

coOmoieHus mpaBwi  0e30macHOro oOpalieHuss ¢ BelecTBaMu B OBITY,
TIOBCETHCBHOM JKU3HU M B TPYIOBOH JCATCIIBHOCTH;

NOHMMAaHMS [ICHHOCTH MPaBUJ MHAMBUAYATBHOTO U KOJUIGKTHBHOTO 0€30MacHOro
MIOBEJICHHS B CUTYAIIMSIX, YIPOXKAIOMINX 3I0POBBIO M KU3HHU JIFOJICH; OCO3HAHUS
TIOCIIC/ICTBUH W HETPUATHS BPEAHBIX MPUBBIUCK (YIOTPEOJIICHUS aJIKOTOJIS,

HApKOTUKOB, KYpEHHS);

d. TpyaoBoro BOCIUTAHUSA:

KOMMYHHKATUBHOM KOMITIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W JPYrux BHJIAX
NEeSATeITbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COIHATBHOMN
HAIIPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpEca K MPAKTHIECKOMY U3yUYEHUI0 PO ecCril pa3IMdaHoOro pojia, B TOM YUCIE
HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHHUM M0 XUMUH;

YBOXKEHHUSI K TpYyHLy, JIOISAM Tpyda U pe3yJbTaraM TPYJIOBOW NIESITEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBHUAYAIbHOU TPACKTOPUU 0Opa30BaHUs,

Oynymieit mpodeccun U peaausanuu COOCTBEHHBIX )KM3HCHHBIX IJIAHOB ¢ YIETOM

JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEN K XUMHUM, MHTEPECOB U MOTPEOHOCTEH

o011€ecTBa;
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6. IKOJOrHYeCKOro BOCIIUTAHUSA:

AKOJIOTUYECKHU IIeJIECOO0PA3HOr0 OTHOIIEHUS K TPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHHUS KU3HU HA 3€MIIE;

MMOHUMAaHMsS TJ00AJIbHOTO  XapakTepa JKOJOTMYECKUX TMpoOJsieM, BIUSHUS
SKOHOMUYECKUX TPOIIECCOB HA COCTOSTHUE MPUPOJHOM M COIMATBHOM CpPEbl;
OCO3HAHUS HEOOXOJIMMOCTH UCTOJb30BAHUS JOCTXKEHUM XUMUH JIJIST PEIICHUSI
BOMPOCOB PALIMOHATBHOTO MPUPOIOIIOIH30BAHUS;

AKTUBHOTO HEMPUSTUS JCHUCTBUM, MPUHOCAIIUX BPENl OKPYXKAIOIIEH MPUPOIHOMN
cpeae, yMEHUS ~ MPOTHO3UPOBAThH  HEONAroNpUATHBIE  DKOJOTUYECKHUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEOTBPAIIATH UX;

HAJUYHUS Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHHS, IKOJIOTUYECKOW KYJIbTYPHI,
OTIBbITa NeATeIbHOCTU HKOJIOTUYECKOMN HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMHU B MTO3HABATEIbHONW, KOMMYHUKATUBHOMN U COIMATBHOM
IIPAKTUKE, CHOCOOHOCTHM M YMEHHUS AaKTUBHO MPOTHBOCTOATH HICOJIOTUU

xemodoouu;

7. LIecHHOCTH HAYYHOI'0 O3HAHMS

c(hopMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON NMPAKTHKH,

MMOHUMAaHHS CHEIU(DUKA XUMUN KaK HAYKH, OCO3HAHUS e€ poiu B (OPMHUPOBAHUHU
PALMOHAIBHOIO HAYYHOT'O MBIIIJICHUS, CO3JaHUM LEJIOCTHOIO IPEICTABICHUS
00 OKpyKarolmeM MHpe KaK O €IWHCTBE INMPUPOJBI M YeJIOBEKa, B IMO3HAHUHU
IPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIEM COXPaHCHHS MPUPOTHOTO
PaBHOBECHS;

yOSXKIEHHOCTH B 0COO0H 3HAYMMOCTH XMMHUH JUII COBPEMEHHOW IUBMIIM3AILIMH: B
€€ ryMaHUCTUYECKOW HAPaBJIEHHOCTH U BaKHOW POJIM B CO3/IaHUHU HOBOM 0a3bl
MaTepUaIbHOW KYyJbTYpPhl, PEIICHUU TJI00AIBHBIX MPOOJEeM YCTOMYHBOTO

pa3BUTUSL YEIIOBEYECTBA — CBIPbEBOW, DJHEPreTUYECKOM, TMHILNEBOM U

24



AKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00CCTICUCHUN YCIIOBUN
YCIICIIHOTO TPyJa M SKOJOTHYECKH KOMGMOPTHON KHU3HU KaKIOrO 4YJIeHa
o01IecTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IMIOHUMAHHS CYIIHOCTH METOJIOB TO3HAHMS,
UCIIOJIb3YeMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
noJydaeMble 3HaHUS VIS aHaIu3a U OOBSICHEHHSI SBJICHUH OKPYKAIOIIETo MHUpa
U TPOWCXOAAIIMX B HEM UW3MCHCHHWH; YMEHHUS JellaTb OOOCHOBAHHBIC
3aKJTFOYCHHUS HAa OCHOBE HAYYHBIX ()AaKTOB M HMMEIOIIMXCS JIAaHHBIX C IEJIbIO

MOJTy4YEeHUS

AOCTOBCPHBIX BBIBOJ OB,

CIIOCOOHOCTH CaMOCTOSTEJILHO MCIIOJIb30BaTh XMMHYSCKUE 3HAHUS AJIs1 pCIICHUA
HpO6HCM B PCAJIBHBIX JKU3HCHHBIX CUTYAIUAX,

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&T@HBCKOP'I ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aHmo )41 CaM006pa3OBaHI/IIO,
K

AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAaHWUH 110 XWUMHH B COOTBETCTBHUH C
KU3HEHHBIMU TTOTPEOHOCTSIMH;
UHTEpECa K OCOOEHHOCTSAM TpyJla B pa3audHbIX cdepax mpodeccuoHanbHON

ACATCIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIC PEe3yIbTaThl OCBOCHHUS YYEOHOro mpeaMeTa «XHUMHS» Ha
YpOBHE  cpeaHero oOmero oOpa3oBaHHMS  BKJIIOYAIOT:  3HAYMMBIC IS
dbopmMupoBaHUs MHUPOBO33PEHUS 00y4Jaromuxcst MEXIUCIUTUIMHAPHBIE
(MexxTpeMeTHbIC) OOIIeHAYYHBIE TTOHSATHS, OTPAKAIOIIUE IIEIOCTHOCTh HaAYYHOM
KapTUHBI MHpa M CHe-IIMPUKY METOJ0B IIO3HAHMS, HCIOJb3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHS, ABJICHKE, MPOIIECC, CUCTEMA,

Hay4yHbli  (akT, NOpPUHIUI, TUMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
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uccle10BaHne, HAOMI0eHNE, U3MEPEHHE, SKCIEPUMEHT W Jp.); YHUBEPCAJIbHBIE
yuyeOHble JecTBUsS (IIO3HABAaTENIbHbIE, KOMMYHHUKATHUBHbBIE, DPETYJISATHBHBIC),
obecneunBatomue GpopMupoBanre PyHKIMOHAIBHOU IPAMOTHOCTH U COLIMATIBLHOM
KOMIIETEHUIUH OOYyYaloluXcsl; CIHOCOOHOCTh  OOYYalolUMXCSl  HCIOJIb30BaTh
OCBOEHHBIE MEXAUCIUIUIMHAPHBIE, MHUPOBO33pEHUYECKHE 3HAHUS U
yYHUBEpCaJbHbIEC YUeOHBIC IEUCTBUS B MO3HABATEIILHON U COLIMATIBLHOM MPAKTHUKE.
MeranpenMeTHbIe  PE3yNbTaThl  OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TTO3HABATCIbHBIMH, KOMMYHUKATHBHBIMH W  PETYISTHBHBIMHU

JNEVUCTBUSIMU.

Ognaoenue YHUBEPCAIbHBIMU yueﬁnbmu NO3HABAMEJIbHBIMU OCUCMGUAMU:

1. Ba30BLIMM JJOTHYECKUMHM ACHCTBUAMM

CaMOCTOSITEILHO (POPMYITUPOBATH U aKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

OnpeAeisiTh 1M JACATEIbHOCTH, 3aJaBas TMapaMeTpbl UM KPUTEPUU HUX
JTOCTHKEHUSI, COOTHOCUTb PE3YJbTaThl JIEITEIBHOCTH C IOCTaBJICHHBIMHU
IIEJISIMU,

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHITUNA U YCTAHABIMBATH UX B3aUMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIOIINE TIOHATHUS 11 OOBSICHEHUS OTACIBHBIX (DAaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTCPHH IS KIACCH(PUKAIIMU BEIICCTB U XUMHYCCKUX
peaKkiuu;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIC CBA3U MEXKIY U3Yy4aeMbIMH SIBIICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, TI0 aHAJIOTHUH),

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PACCMATPUBACMBIX SIBICHHUSX,

bopMyTUpPOBATh BHIBOJIBI U 3aKJIFOUCHUSI;
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MPUMEHSITh B TpOIlECCe MO3HAHMUS MCIOJIb3yeMble B XUMHH CUMBOJUYECKHE
(3HAKOBBIE) MOJENH, MPeoOpPa30oBbIBATH MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUI 3HaK (CHUMBOJI) 3JIEMEHTa, XUMHUYecKas ¢opmylia, ypaBHEHUE
XUMUYECKOM peakIuu — TpPU PEIICHUH YYEOHBIX T[O3HABATENIbHBIX U
MPaKTUYECKUX 3aj]ay, MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPEJCTABICHUS IS
BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB M XUMHYECKUX

peaxkiuu;

2. ba3oBbIMH HccIe10BaTEILCKUMHU J€MCTBUSIMM

BJIAJIETh OCHOBAMHU METOJOB HAYYHOIO TMO3HAHUS BELIECTB M XHUMHUYECKHUX
peakiuii; QopMynupoBaTh 1€MW 3a7a4d  MCCJEIOBAHUSA, WCIOJIb30BaTh
MOCTaBJICHHBIE M CaMOCTOSTENbHO CGhOPMYJIUPOBAHHBIE BOIMPOCHI B KauyeCTBE
WHCTPYMEHTA MO3HAHUS M OCHOBBI 11 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE

IMPaBUJIIBHOCTU BBICKA3bIBACMbIX Cy}K,Z[eHI/Iﬁ;

BJa/JI€Th  HABBIKAMU  CAMOCTOSITENIbHOTO  IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEpIICHCTBOBAaThH YMEHHs HaOII0JaTh 3a
XOJIOM  TIpOllecca, CaMOCTOSITENIbHO  MPOTHO3MPOBATH €ro  Pe3yJsbTarT,
dbopmynupoBaTh 0OOOIIECHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNIBTATOB UCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

npuoOpeTaTh  OMBIT ~ YYEHWYECKOM  MCCIEOBATEIbCKOM W MPOEKTHOM
NESTENHHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaAMOCTOSITEIBHOMY
MIOWCKY METOJIOB PEIIeHUs MPAKTUYECKUX 3a7ad, MPUMEHCHHUIO Pa3IMYHBIX

MCTOAOB IIO3HAHMUA,

3. Paboroii ¢c uHdopmanueii: OpUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX
nHpopManuK (Hay4YHO-MIOMYJISIpHAS JIUTEPATypa XUMHUYECKOTO COJICPKAHUS,

crpaBOYHbIe ocoOus, pecypcbl UHTEpHETa), aHATM3UPOBaTh UHPOPMAIUIO
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pa3IUYHBIX BUAOB U OPM MpEACTABICHUS, KPUTUYECKH OLIEHUBATD €€

JOCTOBEPHOCTh U HENMPOTHUBOPEUNBOCTH;

(opMyIHpPOBATH 3aMPOCHl U MPUMEHATH PA3IUUHbIE METO/IbI IIPU MOUCKE U OTOOpE
uH(popMaIu, He0OXOAUMOM /1JIs1 BBIMOJHEHUS YU4E€OHBIX 3a7a4 ONpPeneaEHHOTO
TUINA;

puoOpeTaTh OMBIT UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBiIeHUs HHGOPMALUH
(cxembl, TpaduKu, JUarpaMmbl, TaOJHIbl, PUCYHKHM W T. M.); HCIIOJIB30BaTh

HAYYHBIN A3BIK B Ka4€CTBE CPEACTBA NMpHU paboTe ¢ XUMUYECKON HH(pOpMaIIUEH:

NPUMEHSTh MEXIpPEIMETHbIE ((PU3NUECKre U MaTeMaTHUYeCKe) 3HAKU U CUMBOJIBI,

dbopmynel, abOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh )41 HpGO6p330BBIBaTB 3HAaKOBO-CUMBOJIMYCCKHC CpCaACTBa
HarJis1JHOCTH.

Ognaoenue YHUBEPCAIbHBIMU KOMMYHUKAMUGCHbBIMU oelicmeuamu:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOoil TeMbl B XOJE Juanora Wu/Wiu
JTUCKYCCUHM, BBICKa3bIBaTh UJCH, (POPMYIHUPOBATH CBOM MPEIIOKECHUS
OTHOCUTEJIBHO BBIIIOJIHEHHUS IIPEJIOKEHHON 3a/1a4H;

BBICTYIIAaTh C IPE3CHTAllMEN pEe3yJbTaTOB II03HABATEIBHOU JEATEIIBLHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMU IIpHU
BBITIOTHEHUH XUMUYECKOTO OKCIEPUMEHTa, MPAKTUYECKOW paboThl  TIO
UCCJIEJOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaau3aliu yueOHOro IpoeKTa 1
dbopMynHpOBaTH BEIBOABI MO pe3yabTaTaM MPOBEAEHHBIX UCCICIOBAHUNA MyTEM
COTJIACOBAaHMS MO3ULIMI B X0J1e 00CYKJIEHHSI 1 00MEHA MHEHUSIMU.

Osgnadenue YHU6epcanbHblMu PeyAmueHbIMU oelicmeusamu:

CaMOCTOSITEIbHO  IUIAHUPOBATh W OCYILIECTBISATH CBOK)  IMO3HABATEIBbHYIO

ACATCIbHOCTDb, OIIPCACIIAA eé o W 3aJadd, KOHTPOIHUPOBATHL M IIO0 MCPC
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HEOOXOIUMOCTH KOPPEKTUPOBATh IMpEAjaraéMblii  alropuT™M ACHCTBUU MpHU
BBINIOJJHEHUHM YYE€OHBIX U HCCJEAOBATENbCKUX 3a/ay, BbIOMpaTh HaubOojee
3¢ (peKTUBHBIN CcnOocOo0 HX peleHus ¢ Y4€TOM TMOIYYEHUsT HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEaKLHUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIE€ATENBHOCTH HAa OCHOBE CaMOAHAIW3a U

CaMOOICHKHM.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble  pe3ysbTaThl  OCBOEHHUS  MPOrpaMMbl  CpPeAHEro  OOUIEro
oOpa3oBaHus MO XMMHUM Ha 0a30BOM YPOBHE OPHEHTUPOBAHBI Ha oOecleyeHUe
NPEUMYIIECTBEHHO 0011e00pa3oBaTeibHON U OOIIEKYJIbTYpPHON MOJITOTOBKHU
oOyuaromuxca. OHM BKIIOUYAIOT: croeruuyeckue s ydeOHOro MpeameTa
«XUMHS» HAy4dHbIE 3HAHUS, YMEHUS M CIOCOObl JIEHCTBUH IO OCBOCHHUIO,
UHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BUJIBI EATEILHOCTH IO MOJTYYEHUIO
HOBOT'O 3HAHHMS U TPUMEHEHUIO 3HAHWNA B PA3IMYHBIX YUEOHBIX M PEATbHBIX
AKU3HEHHBIX CUTYalIUSIX, CBI3aHHBIX C XUMHUEM.

B mporpamMme 1no XMMHUM NpPEIMETHBIE PE3YNbTaThl MPEACTABICHBI MO TOJaM

M3yUYCHHS KaK Ha 0a30BOM, TaK M Ha ye1yOaéHHOM YPOBHSAX (BBIICICHO KYPCUBOM).

B 10 k1acce npeaMeTHbIe pe3yJbTaThl 0CBOEHUSI Kypca «OpraHuyeckas

XHMHUSD> OTPAKAKOT:

1) cghopmuposannocmes  npeocmaenenuti: 0  XUMHYECKOH  COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHUMHUU B TO3HAHUMU SIBICHUI
npupoabl, B (OPMHPOBAHWM MBIIUICHUS W KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHONW TPAMOTHOCTH, HEOOXOIMMOW JUIsl PEIICHUS MPAKTUYECKUX
3a1a4 U HKOJOTUYECKHM OOOCHOBAHHOIO OTHONIIEHUSI K CBOEMY 3J0pPOBBIO U

MNPUPOJTHOM Cpelie;

29



2)

3)

4)

5)

énladeHue  CHCTEMOM  XUMUYECKUX  3HAHUH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIME MOHATHS (XMMUYECKUH DSJIEMEHT, aToM, >3JEKTPOHHAas
000JI04Ka aTomMa, MOJIEKYJIa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMHYECKasi CBs3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpall€HHas),
MOJIb, MOJSIpHAasT ~Macca, MOJIAPHBIA  O0BEM, YIJIEpOAHBIA  CKEJIET,
(yHKUMOHANIbHAS TpyNa, pajuKall, U30MepHUs, HU30MEpPbI, TOMOJIOTHYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U a30TCOAEpXKAILNE COCAVHCHMUS,
MOHOMEpP,  MOJUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJSPHBIE
COEJIMHEHHUS ); TEOPUU U 3aKOHBI (TEOpHUSl CTPOCHHSI OPraHUYECKUX BEIECTB A.
M. bByrtiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUU; MHUPOBO33PEHUECKHE 3HAHUS, Jexkallue B
OCHOBE TMOHUMAHMSI TPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(pakTONIOTHYECKUE CBEJCHUS O CBOICTBaX, COCTaBE, NOJYyUYECHUH U 0€30I1aCHOM
UCMOJIb30BaHUM BaXHEHIINX OpPraHMYECKHUX BEIIECTB B OBITY U NMPaKTUYECKOU
NESATENBHOCTH YEJIOBEKa,

cpopmuposannocms yMeHuli 6blA6asAMmb XapaKTEpHblE INPU3HAKU TOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCNOIb3064Mb COOTBETCTBYIOIIUE IOHATUSA
0P ONMCAaHUU COCTaBa, CTPOCHHSA M IPEBPAIECHUA OPraHUYECKHUX
COCJIMHEHUM;

cpopmMupoeaHnocms YMeHutl UCNoIb308amb XUMHUYECKYI0 CHUMBOJIUKY IS
COCTAaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
(GopMyn OpraHM4ecKuX BELIECTB M YPaBHEHUH XMMHYECKUX pEaKLui;
U320MagIueams MOJIENIN MOJIEKYJI OPraHWYECKUX BEIIECTB JUISl WILTIOCTPALUN
UX XMMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHHS;

cpopmupoeanHnocms yMeHuti yCmanasiueams TMPUHAJIC)KHOCTh M3yYCHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBYy M CTPOEHUIO K ONpPeaeIEHHOMY
KJIacCy/Tpynne COeIMHEHHH (YyTieBOAOPOABI, KUCIOPOJA- U a30TCOAEPIKAIIUE
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6)

7)

8)

COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); dagamb UM Ha3BAHMS IO
cuctematnueckoit Homenkiarype (IUPAC), a Takxe nNpuBOJUTH TPUBUATbHBIE
Ha3BaHUS OTIEJbHBIX OPTaHMYECKHX BEILECTB (ITUJIEH, IPOIMMUJIEH, alleTHIICH,
STWICHIJIMKONb,  TJIMLEPUH,  (QeHos,  GopMalblerua,  aueTalbIeru,
MypaBbHHAas KHUCIIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAasi KHUCJIOTa, CTEapUHOBAS
KHCJIOTA, TJIF0K03a, GPYKTO3a, KpaxMall, IeJUTI0103a, TJIUINH);

chopmuposaHnocms  yMeHus onpeoenams BHIBl XUMUYECKOM CBS3M B

OPraHNYCCKHUX COCOANHCHUAX (OI[I/IHapHBIG 151 KpaTHBIe),' KoeaJleHnMHAasA U UOHHAA

C6513b, 0- U P-C653U, B00OPOOHASL CBA3D);

chopMuUpoBaAHHOCMb YMEHU NOOMBEPHCOAmMb HA KOHKPEMHbIX NpUMEpPax
xapakmep  3a8UCUMOCMU  DPEAKYUOHHOU  CNOCOOHOCMU — Op2aHU4ecKUx
COeOUHeHUll om KpAmHOCMU U MUNA KOBAIEHMHOU C8A3U (0- U T-C8A3U),

B3AUMHO20 GNIUSIHUSL AMOMOS U 2PYNN AMOMO8 8 MOJLEKYIAX,
chopmuposannocms  yMeHusi NpuUMeHsmb TIOJOXKCHHS TEOPHH CTPOCHUS
opraHuveckux BemectB A. M. BytimepoBa miis OOBSICHEHHS 3aBUCHUMOCTH
CBOWMCTB BEIICCTB OT MX COCTaBa M CTPOCHHS; 3aKOH COXPAaHCHHS MacChl
BEILIECTB;

chopmuposannocms  yMeHUuill  Xapaxkmepuzoeams  COCTaB,  CTPOCHHE,
(bu3HUeCKHEe U XMMHYECKUE CBOMCTBA THITMYHBIX MPEACTABUTEIICH Pa3IuIHBIX
KJIACCOB OPTaHMYECKHUX BEIICCTB (METaH, 3TaH, STUJICH, ITPOMHUIICH, alleTHUJICH,
oyranuenl,3, metunoOyraauen-1,3, 6€H30JI, METaHOJ, 3TAHOJ, dTHJICHTJIUKOJIb,
IHIEPHH, (EHOJ, alleTaabIerul, MypaBbUHAS U YKCYCHAsI KUCIIOTBI, TII0K03a,
KpaxMmaj, IIeJUTI0JI03a, AaMHHOYKCYCHas  KHCIIOTA);  WLIOCMPUPOSAmb
TCHETHYCCKYI0 CBSI3b MEXKJIY HHMH YPaBHCHHSIMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (popMyT;

cghopmuposannocms  YMEHUll  Xapakmepuzoeams — COCMA8,  CHMPOEHUe,

d)uS’MLIQCKue U XUMUyecKue ceouUcCmeaa Mmunu4Hslx npedcmaeumeﬂeﬁ PAaA3TUYHbIX
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9)

KIACCco8  Op2aHu4ecKux eewjecme. alKaHo8, YUKIOAIKAHOS,  ANIKEHOS,
ANKAOUEHO8, AJIKUHO8, APOMAMUYECKUX Y2N1e8000p0008, CHUPMOS, Alb0e2U008,
KemoHOo8, KAapOOHOBBIX KUCIIOM, NPOCMbIX U CLONCHLIX IPDUPOB, IHCUPOS,
HUMPOCOEOUHEHUU U AMUHO8, AMUHOKUCIOM, OeNK08, y21e80008 (MOHO-, Ou- U
nOAUCAXapuoo8); ULIIOCMPUPOBAMb 2EHEMUYECKYI0 C63b MedcOy HUMU
VPABHEHUAMU COOMEEMCMBYIOWUX XUMUYECKUX PeaKyuil ¢ UCNOIb308aAHUEM
CMPYKMYPHLIX popmyn;

chopMmupos8aHHOCMb YMEHUs XapaKkmepu3oeams UICTOYHUKA YTIIEBOJOPOAHOTO
ChIpbsi (He(dTh, NPUPOAHBIN Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKH U

MMPAKTUYICCKOC IPUMCHCHHUC IIPOAYKTOB Hepepa6OTKI/I;

10) chopmuposannocmes  ymenuii  npo6oOums BBHIYUCIACHHUS 0 XUMHUYCCKUAM

ypaBHEHHsIM (Maccbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WIIU
NPOJYKTa pEeaKIMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3

HNCXOOHBIX BCHICCTB WU IIPOAYKTOB peaKumI);

11) cchopmuposannocmes  ymenuii  e1adems CUCTEMON 3HAHUH 00 OCHOBHBIX

METOJaX HAay4yHOI'O0 TIIO3HAHUS, MCIIOIB3YEMBIX B XUMHUM [PU HU3YUYECHUU
BEIIECTB M XUMUYECKUX SIBICHUHN (HAOMIOJECHUE, M3MEpPEHUE, dKCIEPUMEHT,
MOJENHUPOBAHUE), UCNOIb306AMb CUCTEMHBIE XUMUYECKHE 3HAHUS IS
IPUHATUS PELICHHM B KOHKPETHBIX JXU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEILIECTBAMU U UX PUMEHECHUEM;

C(ﬁOpMUpO@ClHHOC}’nb 8IA0CHUS CUCMEMOU 3HAHUL O eCmecCmeeHHORA)YHbIX

Memooax  NO3HAHUA —  HAOMOOeHUU,  USMepeHuu,  MOOeIUPOBaAHUU,
aKCnepumenme
(peanvrom u MUICTIEHHOM) U YMEHUs NPUMEHAMb dSMmu  3HAHUS,

CQbOpMMpOGdHHOCWZb YMEHUA NPUMEHAMb OCHOBHblE onepayuu MbLCIUMENbHOU
oessmenbHoOCmu — AHAAU3 U CuHmes, cpasHeHrue, 06061/L;€Hu€, cucmemamuzayuro,

6bliGNeHUe npuuuHHo-CﬂedcmeeHHblx ces3eli — 0isl U3y4eHus ceolucme eeujecmes u

XUMUHYECKUX peakuuﬁ;
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12) cchopmuposannocms ymenuii codoodams npasuia MOJIb30BAHUS XUMHYESCKON
nocynon u y1abopaTopHbIM 000pPYIOBaHUEM, a TaKXKe IpaBuia oOpalieHus ¢
BEIIECTBAMH B  COOTBETCTBHM C HWHCTPYKIHSIMH TI0  BBIMIOJHEHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB;

13) chopmuposannocme  ymeHuni NAGHUPOBAMb W BLINOIHAMb XUMUYCCKHMA

OKCIIEPUMEHT (TIPEBpPAIICHUS OPTaHMYECKWX BEIIECTB IIPU HArpCBaHHH,
MOJIYYCHHE OJTWJICHa W H3YyYCHHE €r0 CBOWCTB, KA4YeCTBCHHBIC pPEAKITUU
OpraHUYECKUX BEIICCTB, JCHATypamus OCJIKOB NpPH HArpeBaHWU, IIBETHHIC
peaknuu OCJIKOB) B COOTBETCTBUHU C IMpaBUJIaMU TEXHUKH OC30TaCHOCTH TPH
oOpalleH1u ¢ BEIICCTBAMH U JJA0OPATOPHBIM 000PYIOBAHUEM, NPEOCHABIAMb
pe3yNIbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIUN U (hopMyaupoeams BIBOJIBI HA OCHOBE ATHX
PE3YNIbTATOB;
COPpMUPOBAHHOCNG YMEHUL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMD
XUMUYECKUl IKCNepUMeHm (nojyyeHue U uzyyeHue cC8OUCME OpeAHUYeCcKUX
gewecms, KaueCmeeHHvle peakyuu yeneeo0opo008 pPAa3IUUHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUSUX Op2aHUYeCKUX sewecms, peuterue
IKCNEPUMEHMANIbHBIX 3A0ay NO PACNO3HABAHUIO OP2AHUYECKUX 6eujecms) c
cobnooenuem npasuil  Oe30naAcHo20  obpaujeHus ¢ - gewecmeamu U
nabopamopuviM  000py0o8anuem, @GoOpMyIUposams yeib UCCIe008aAHUS,
npeocmasiams 8  PA3IuUuHOU  opme  pe3yabmamvl  IKCHEPUMEHMA,
AHAUZUPOBAMD U OYEHUBAMb UX OOCHOBEPHOCb,

14) cghopmuposannocms  ymenuii  Kpumuvecku AHAIUUPOBAMb XUMHUYECKYIO
nH(OpPMAIIHIO, TIOTydaeMyto U3 pa3Hbix uctounukoB (CMU, Uatepuer u ap.);
CPOPMUPOBAHHOCL  YMEHUU:  OCYUeCmenams YeleHaANnpasieHHblL NOUCK
XUMU4eckou uHgopmayuu 6 paziudHbIX UCMOYHUKAX (HAYYHAs U YUeOHO-

Hayunasn aumepamypa, CMU, Humepuem u Op.), Kpumuuecku aHaiu3uposamso
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Xumuueckyro umgopmayuio, nepepabamvléams €€ U UCNOIbI0BAMb 8

coomeemcmaul ¢ NOCMAasieHHoU Y4eOHol 3a0ayell

15) chopmuposannocmes  ymenuii  cobmodamv  npasuia  SKOJIOTHYECKU
[eJ1ecCO00pa3HOro MOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LIEAX
COXpAaHEHHsI CBOEr0 3J0pOBb U  OKPYXKAIOLIEWM NPUPOAHOM  Cpenbl;
0CO03HABAMb OMACHOCTh BO3ACHCTBUS HA >KMBBIE OPraHU3MbI ONpPENEIEHHBIX
OpraHMYecKuX BellecTB, MoHuMas cmbicn mnokaszatens [IJK (mpenenbHoi
JIOIYCTUMOM KOHIIEHTPALIMH), HOACHAMb HA TIPUMEpax CIOCOObl YMEHbIIEHUS
U TIPEIOTBPAILEHUS UX BPEIHOTO BO3/ICUCTBHUS HAa OPraHU3M YeJIOBEKa,
AHAIUZUPOBAMb YeNeCO0OPAZHOCIb NPUMEHEHUS  OP2AHUYECKUX Beuecms 8
NPOMBILUAEHHOCMU U 8 ObLMY ¢ MOYKU 3PEHUs COOMHOUEHUS PUCK-NOIb3A

16) s 00yyaromuXxcss ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbSI: YMEHUE
NPUMEHSTH 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUN;

17)ana  ciemblx W CIA0OBUASIIMX OOYYarOIIUXCSA: YMCHHE HCIOJIb30BaTh
penbeHO TOUEUHYI cucTeMy ob6o3Hauenud JI. bpaitna s 3anucu

XUMUYECKUX POpMYII.

B 11 kiacce npeaMeTHbIe pe3yabTAaThl 0CBOeHUA Kypca «O0mas u

HEOPraHUYeCcKas XMMUSD) OTPAKAIOT:

1) cghopmuposannocmv  npedcmaenenuti: 0  XAMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpa, POJM XUMHHU B TO3HAHUU SIBICHUI
npupoabl, B (OPMHPOBAHWM MBIIUICHUS W KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX
3a71a4 U HKOJOTUYECKHM OOOCHOBAHHOIO OTHONIIEHUSI K CBOEMY 3J0pPOBBIO U

MPUPOJTHOM Cpelie;
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2)

3)

gnadenue  CACTEMOM  XUMHYECKMX  3HAHHUH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATHUS (XMMHYECKUN 3JIEMEHT, aTOM, M30ToIl, S-, P-,
danekTpoHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJIAPHBIH 00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTCIIEHb OKHUCIICHUS, XUMHUYECKas
CBsI3b (KOBAJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOJIOPOAHAS ), KpUCTAJUIMYECKas
peléTka,  TUIBl  XMMUYECKHX  PEaKUHi,  pacTBOp,  DIJIEKTPOJIUTHI,
HEIJICKTPOJIUTBHIL, JIEKTPOIIUTUYECKAS JACCOLALINS, OKHUCIIUTEb,
BOCCTAHOBHUTEIIb, CKOPOCTh XUMHUYECKOW PEAKLUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS INEKTPOTUTUUECKON AUCCOLUMALNN, TEPUOIUYECKUNA
3akoH JI. M. MenneneeBa, 3aKOH COXpPaHEHUs MAacChl BELIECTB, 3aKOH
COXpaHEHUS M TMPEBpAIllEHUs DSHEPrUM TMpPU XUMHUYECKUX PEaAKIHIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE IOHMMAaHUA NMPUYMHHOCTH U CUCTEMHOCTU XHMHYECKHUX
ABJIEHUH, (PAKTOJIOTHYECKUE CBEJEHHUS O CBOMCTBAX, COCTaBE, MOIYYEHHUH U
0€30MacHOM HCIOJIb30BaHUM BaXHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA;

co8peMeHHble NpeOCmAGNeHusi O CMPOeHUU Gewecmea Ha  AmMOMHOM,
UOHHOMONEKYIAPHOM U  HAOMONEKYIAPHOM  VYPOGHAX, NPEOCMAGIeHUs O
MEXAHUBMAX XUMUYECKUX peaKyutl, MmepMOOUHAMUYECKUX U KUHEMUYECKUX
3AKOHOMEPHOCMAX UX NPOMEKAHUA, O XUMUYECKOM PABHOBECUU, PACMBOPAX U
OUCNEPCHBIX CUCMeMax, (akmoocuieckue c6e0enus 0 C80UCMBax, cocmase,
nonyyeHuu U 06E30NACHOM UCHONb308AHUU  BAICHEUUUX HEeOP2AHUUEeCKUX
geujecms 6 OblMy U NPAKMUYECKOU 0eameNbHOCMU Yel08eKd, 0OWUX HAYUHbIX

NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA;
chopmuposannocms yMeHUll 6biAGIsAMb XapPAKTEPHBIC IPU3HAKH TOHSATHH,
ycmanasiueams WX B3aUMOCBSI3b, UCNOIb308amMb COOTBETCTBYIOIIME MOHSITHS

IIpHu OIIMCaHUKU HCOPraHNMYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ;
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4)

5)

6)

7)

cpopmuposaHnocms  yMeHUull UCNoIb308amb XUMHUYECKYI0 CUMBOJIMKY JUIS
cocTaBlieHUs (OpMyJa BEUIECTB W YpaBHEHUM XUMHUYECKUX peaKUuid;
cuctematnueckyro Homenknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTIEIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbl Tra3, YIJIEKUCIbIA ras,
aMMUakK, raiuiéHasi U3BecTb, HeraméHasi U3BeCTb, MUTHEBAsI COJA, TUPUT U AP.);
cpopmuposannocmes ymeHull onpeoensams BAICHTHOCTb U CTENEHb OKUCICHMUS
XUMHYECKUX DJJIEMEHTOB B COEAMHEHHUSAX Pa3jIMYHOrO0 COCTaBa; BHJ
XUMHYECKOW CBsI3U (KOBaJICHTHAsl, MOHHAs, METajInyeckas, BOJOPOJHAs) B
COCIMHEHUSX; THUIN KPUCTAUIMYECKOW pEHIETKH KOHKPETHOTO BEILIECTBA
(aToMHasi, MOJIEKYJsipHasi, HOHHAsA, MeETaJUIMYecKas), XapakTep Ccpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCIMHEHUN;

cpopmuposannocme ymeHus 00bACHAMb 3A6UCUMOCMb CEOLICNE 8eUeCmE Om

8UOA XUMUHECKOU C83U U MUNA KPUCAIUYECKOU peulémKu, 0OMeHHbll U
OOHOPHO-AKYENMOPHBLU MEXAHUIMbL 00PA308AHUS KOBALEHMHOU C8A3U,
cghopmuposanHnocmo VYMeHUl VYCMAaHa8Iu8amy MPUHAIC)KHOCTD
HEOPraHMYECKUX BEIECTB MO0 MX COCTABY K OMNpeeEHHOMY KJacCy/Tpyrime
COCMHEHUN (MpOCThI€ BEIIECTBA — METAUIBI M HEMETaNJIbl, OKCHJIBI,
OCHOBAHHSI, KUCIIOTHI, aM(pOTEPHBIC THAPOKCHUIBI, COJIHN);

chopmuposannocmeb YMeHUll. Kiaccu@uyuposams. Heopeanuyeckue geuecmad
nO UX cocmasy, Xumudeckue peakyuu no paziuyHblM HPUHAKAM (Yuciy u
coCmasy peasupyrowux eewecms, meniogomy d¢gexmy peaxyuu, usmMeHeHUio
cmenemell OKUCIEHUS. dJIeMEeHMOo8, 00pamumMocmu, Y4acmuio Kamaiuzamopa u
m.n.);  CAMOCMOSAMENIbHO  8blOUPAMb  OCHOB8AHUL U  Kpumepuu  OJis
Kaaccupurkayuy u3yuaemoblx 6ewecms U XUMU4eCcKux peaxkyuil,
chopMuposaHHOCMb YMEHUL PACKPbl8amb CMBICI TIEPUOIUIECKOTO 3aKoHa /I.
N. MenaeneeBa ©W  JIEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOIUIYIO,

OOBSICHUTEIBHYIO U MPOTHOCTHUYECKYIO (PYHKIINH;
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8)

9)

cghopmuposaHHocms  YMeHull Xapakmepuzosams JIEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKUX 31eMEHTOB |—4 nepuonoB Ilepuoanueckor CUCTEMBI
xuMu4deckux semeHtoB J[. M. MeHneneeBa, UCHOIb3ys MOHATUS «S-, P-, d-
AJIEKTPOHHBIE  OPOUTAINY,  «OHEPIreTUUECKUE  YPOBHU»,  OOBACHAMDb
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMMYECKHX DJIIEMEHTOB U HX
COCIMHEHUH T10 TIeprUoaM U rpynmnam llepruoanyeckon CUCTEMbl XUMHUYECKUX
aneMmeHToB Jl. 1. Menpeneena;

«OCHOBHOE U  B8030)ICOEHHOE  DHepeemudecKue COCMOSAHUL — AMOMA»;
00BACHAMb 3AKOHOMEPHOCMU USMEHEHUsT C8OUCME XUMUYECKUX /IeMEeHMOo8 U
ux coedunenuil no nepuooam u epynnam Ilepuoouueckoi cucmemwvr /| U
Menoeneesa, eanenmmuvie B03MONCHOCMU AMOMOS8 IIEMEHMOE HA OCHOBE
CMPOEHUSL UX ITIeKMPOHHBIX 000104eK

chopmuposannocms  ymenutl  xapakmepuzosamo  (onucvieams) — 00IIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJACCOB;
nOOMBEPHCOaAmbs CYILIECTBOBAaHUE reHETHYECKOM CBSI3U MEXIY
HEOPraHWYECKUMHU BEIIECTBAMU C MOMOIIBI0 YPAaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

cghopmuposannocmo yMeHus PacKpuleamos CYWHOCMYb:
OKUCTIUMENbHOBOCCNAHOBUMENbHBIX ~PeaKkyull Nocpeocmeom COCMABIeHUs
INEKMPOHHO20 OANAHCA IMUX PeaKyull, peaxyull UOHHO 20 0OMeHAd NYymeém
cocmaesnenus ux HNOJHbIX U COKPAWEHHBIX UOHHBIX YPAGHEHUU, peaxyuu
2uoponuza;,  peaxkyutl  KOMNIeKcooOpa308anus (Ha npumepe

2UOPOKCOKOMNIEKCO8 YUHKA U AIOMUHUSL),

10) chopmuposannocme ymenus knaccugpuyuposéams XUMUYECKUE PEAKIHUU 10

Pa3JIMYHBIM MPU3HAKAM (YHUCIY U COCTABY pPEarupyroninux BEUECTB, TEIIOBOMY
abdexTty peaknuu, U3MEHEHHIO CTEIEHEW  OKHCICHHS  DJIEMEHTOB,

00paTUMOCTH PEaKIMK, yYaCTHIO KaTalu3aTopa);
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11) chopmuposannocme ymenuil cocmagiams YPaBHEHUS PEAKIHUNA Pa3IMIHBIX
TUIIOB; TIOJIHBIE U COKPALIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHa,

YUUTHIBAs YCIIOBHS, IPU KOTOPBIX 3TH PEAKITUU UAYT JO KOHIIA;
12) cchopmuposannocmes ~ ymenuii  nposooums  Peakldd, IMOATBEPKIAIOIINC

Ka4eCTBEHHBII COCTAaB PAa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB; pACHO3HABAMDb
ONMBITHBIM TyTEM  HWOHBI, TMPUCYTCTBYIOIIHE B  BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEIICCTB;

13) cchopmuposannocme VYMeHUll PAacKpbieamo CYIIIHOCTh
OKHUCJTUTEIIbHOBOCCTAHOBUTEIIBHBIX ~ PEAKIUK  MOCPEACTBOM  COCTABJICHUS
AJIGKTPOHHOTO OallaHCca ITUX PEaKIni;

14) cchopmuposannocme ymenuti 06bACHAMb 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaknuu OT pPa3IMYHBIX (AKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO
paBHOBECHsS B 3aBUCUMOCTH OT BHEIIHETro Bo3jelicTBus (mpuHmmn Jle
[laTenne);
chopMupoBaHHOCmy  yMeHUs  OOBACHAMb 3AKOHOMEPHOCMU — NPOMEKAaAHUs.
XUMUYECKUX peakyull ¢ YYémom UX OSHepeemuyeckux Xapakxmepucmuk,
xapaxmep U3MeHeHUsi CKOPOCMU XUMUYECKOU peakyuu 6 3A8UCUMOCIU Om
PAsIuyHbLIX  (pakmopos, a makdce Xapakmep CMeweHUs XumuueckKoeo
pasHosecust no0 GIUAHUEM 8HeulHUX 8o3deticmeutl (npunyun Jle [llamenve);

15) chopmuposannocms  ymenuti xapaxkmepu3oeams XUMHUYECKHE IPOIECCHI,
JeXalue B OCHOBE MPOMBIIIJICHHOTO TIOJYYeHHsI CEPHOM KUCIOTHI, aMMHUaKa,
a Takke cPOPMUPOBAHHOCTDH MPEACTaBICHUN 00 OOIINX HAYYHBIX MPUHITUAIIAX
¥ DKOJIOTHYECKHUX MPOOIeMax XUMAUYECKOT'O IPOU3BOICTRA,;
cpopmMuposanHocms  YMeHUs — Xapakmepuzoeamv — Xumuyeckue peaxyuu,
niexcawjue 8 0CHO8e NPOMBILUIEHHO20 NOJYYEHUsl CePHOU KUCTIOMbl, aMMUAKA,
obwue HayuHvle NPUHYUNBL XUMUYECKUX HNPOU3BOOCMS, YelecO0Opa3ZHOCHb
NPUMEHEHUsI HeOpP2aHU4eCKUx 6eujecme 6 NPOMbIUIEHHOCMU U 8 Oblmy ¢

MOYKU 3PEHUS COOMHOWEHUA PUCK-NO0JIb3A,
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16) cchopmuposannocms  ymenuti npo8oOums BBIUUCICHHUS C HCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUN
ra3oB MPU XUMHUYECKHX PEaKIMIX, MAcChl BEIIECTBA WU 00BEMa Tra3oB IIO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIM O00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUHU BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakuuu Ha OCHOBE
3aKOHOB COXpPaHEHHS MACChl BEIIECTB, MPEBPAICHUS U COXPAaHEHUS YHEPTUH;
chopmMuposaHHocms  yMeHus Nposooumd pacyémoul: € UCNOAb308AHUEM
NOHAMULL  «MACCo8asi 00N Geujecmsd 8  pacmeopey U «MOJSAPHAL
KOHYEHmMpayusy, Maccvl 6ewecmea uiu o00véma 2aza no U38eCHHOMY
KOU4ecmsy eewjecmed, macce uiu 006vEMY O00HO20 U3 YHACMBYIOWUX 8
peakyuu sewecms;, Mmenyiogoco sghgexma peaxyuu; 3HA4eHUs 8000POOHO20
nokasamens pacmeopos8 KUCIOM U welodeli ¢ U3BECMHOU CMEneHbo
ouccoyuayuu;, maccol (06véMa, KOIUYECMBA Beujecmea) npooOyKma peaxyuu,
eciu 00HO U3 UCXOOHBIX Geuecms OaHO 8 8ude pacmeopa ¢ OnpeoeséHHOU
MAccoBoll 0oJlell pacmeopEeHHO20 seujecmea Uil OaHO 6 U30bImKe (Umeem
npumecu); 00U 8b1X00d NPOOYKMA PeaKyuu, 00bEMHBIX OMHOWEHUL 2A308,

17) cpopmuposannocme ymenuii cobmodams npasuiia ToJIb30BaHUS XUMHUECKON
MOCYJION M J1abopaTOpHBIM O00OPYy/IOBaHUEM, a TAKXKe IpaBujIa OOpalieHus C
BEIIECTBAMA B  COOTBETCTBUM C HMHCTPYKIHSIMH IO  BBIIOJIHEHHUIO
1a060paTOPHBIX XUMHUYECKUX OMBITOB;

18) chopmuposannocms  ymenuii  naanupoéames U GbINOAHAMb XUMHYCCKUN
OKCIIEPUMEHT  (pa3liOKeHHWE TEpPOKCHAa  BOJAOpOAAa B  MPUCYTCTBUU
KaTajau3aTropa, OMpeaeieHHe Cpeabl PACTBOPOB BEMIECTB C IMOMOIIBIO
YHUBEPCAIBHOTO WHIWKATOPA, BIWSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOW PEaKINH, PEakluid HOHHOTO OOMEHa, KAYeCTBEHHBIC PEaKlUy Ha
cynbdar-, xkapOOHAT- W XJIOPUI-aHWOHBI, Ha KAaTHOH aMMOHUS; DEIICHUE

AKCHEPUMEHTAIBHBIX 3a7ad no TeMam «Mertamisy u «Hemeramis») B
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COOTBETCTBHM C IMpaBWJIaMH TEXHUKUM O€30MaCHOCTU MpU OOpalleHUuu C
BEIIECTBAMU U JTA0OPATOPHBIM O00OPYAOBAHUEM, NPeOCmas/isams Pe3yIbTaThl
XUMHYECKOTO DKCIIEPUMEHTa B ()OpME 3alMCH YPaBHEHUN COOTBETCTBYIOIIMX
peakuuii u hopmynupoeams BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;
chopMuUpoBaAHHOCMb YMEHULL: CAMOCMOSAMENbHO NAAHUPOBAMb U NPOBOOUMb
XUMUYecKull  9KCnepumeHm  (nposedenue  peaxyuii UOHHO20  0OMeHa,
noomeepacoeHue  KauecmeeHHo20 COCMABad  HeOpP2aHUYecKUx  Beujecms;
onpeoenenue cpedbl pACMBOPO8 Geuwjecms ¢ NOMOWbIO UHOUKAMOPOS,
uzyyeHue GIUAHUSA PA3TUYHLIX PAKMOPO8 HA CKOPOCMb XUMUYECKOU PeaKyuu,
peuleHue 3IKCHepUMeHmanivhuvlx  3aday  no  memam  «Memannvly u
«Hememannoly) ¢ cobawodenuem npasun 6e30nacHoco obpawenus ¢
seujecmeamu U 1aOOPAMOPHLIM  000PYO0BaAHUEM, GopMYIUPOBamb Yelb
uccne008anus, npeocmasiams 6 paziudHou  opme pe3yibmamol
IKCNepUMenma, aHaIu3Uposams U OYeHU8ams Ux 00CMOBEPHOCb,

19) chopmuposannocme  ymeHull KpumMu4ecku AaHaIU3UpPOSams XUMHUYECKYIO
uH(OpMaIIHIO, TOTydyaeMyto U3 pa3Hbix uctounukos (CMU, Uutepuer u ap.);

20) chopmuposannocme  ymenuii  cobmodamv  npasuia  SKOJIOTHYECKH
11eJIeCO00pa3HOro TOBEACHHUS B OBITY W TPYAOBOW NEATEIBHOCTH B IEINAX
COXpAaHEHHS CBOETO 37I0POBbs M OKPY>KAIOIIEH IPUPOAHON CpPEIbl; OCO3HABATH
OMMACHOCTh BO3JICHCTBUSA HAa J>KHUBBIC OPraHU3MBI OIPEACIEHHBIX BEIIECTB,
noHuMmas cMbica nokazarens [1/IK (mpeaenbHOM qonmycTHMOI KOHIIEHTpAaUK),
noscHaAmMs Ha TPUMEpPaxX CIOCOObl yMEHBIICHHUS W MPEJOTBPANICHUS HX
BPEITHOTO BO3JICHCTBHS Ha OPTaHU3M YEIIOBEKa;
cpopmuposanHocmes ymenuti: cobaodams nPasuia Noab308aHUSL XUMUYECKOU
nocyooul u 1abopamopuuiM 060pyoosanuem, 00pauwjeHus ¢ ewecmeamu 8
coomgemcmeuyu ¢  UHCMPYKYUAMU  NO  GbINOJHEHUI0  1aO0PAMOPHLIX
XUMUYECKUX ONbIMOG; IKOJIO2UYECKU UYenecO0Opa3H020 nogedeHus 6 Ovlmy U

mpyoogoli  0esimelbHOCMU 8  YelsaX  COXPAHEHUs  C80e20  300pP08b,
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OKpYHcarowels NpUpoOHoU cpedbl U OOCIMUICEHUsL e€ YCMOUUUBO20 PA3BUMUSL,
0CO3HABAMb ONACHOCMb MOKCUYECKO20 OeliCMEUs HA JHCUBblEe OP2aAHU3MYL
ONpedeéHHbIX HeOP2AHUYEeCKUX eeujecms, noHumas cmvici noxkazamens IIJJK
(npeodenvbHoli  00NnYCmumMol KOHYeHmpayuu);, cHopMupoBaHHoCms YMEHUI:
oCywecmenams  YeieHanpagieHHblll. NOUCK XUMUYeckou uHgpopmayuu 6
PA3IUYHBIX UCTMOYHUKAX (HAYYHAs U yueOHo-Hayuuas aumepamypa, CMU,
Humepuem u Op ), Kpumuuecku aHAIU3UPOBAMb XUMUYECKVIO UHGopmayuio,

nepepabamsiéams eé u
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABNIEHHOU Y4ueOHOot 3a0ayell

21) nast 00ydaronMXcss ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3J0POBbS: YMEHHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIMHBIX METO/JaX MO3HAHHS BEIICCTB U
XUMUYECKUX SIBJICHUIA;

22)1as  cAembIX M CIA0OBHIANIMX OOYYaIONIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO TOUEUHYI cucTeMy ob6o3Hauenudr JI. bpaitna s 3anucu
XUMHYECKUX  (OpMYII. PesynpTaThl 0OyueHuss Ha 0a30BOM ypOBHE
OpUEHTUPOBAHBl HAa OOLIYI0 (PYHKIMOHAIBHYIO TPaMOTHOCTb, TMOJy4YEHUE
KOMITETCHTHOCTEH ISl TOBCETHEBHOM JKM3HU U OOIIEro pa3BUTHS. Pe3yabTaThl
oOydyeHuss Ha yrayOn€HHOM YpPOBHE OPHUEHTHPOBAHBI Ha TOJy4YEHUE
KOMITETEHTHOCTEW JJIsl MMOCJIEAYIOIIEH

npoecCHOHaNbHON NEeATeTFHOCTH KaK B paMKax JaHHOW MpEeaMETHON o0iacTu,

TaK ¥ B CMEXKHBIX C HEM 00JacTsX.
COAJEPKXAHHME YYEBHOI'O ITIPEJIMETA «XUMMUSA»

10 KJIACC « OPTAHUYECKAS XUMMU» BA3OBBIA YPOBEHD

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[Ipenmer opraHMYECKOW XMMHUM: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAUYCHUE B

IMOJYUYCHHNHN HOBBLIX BCIONCCTB M MATCPHAJIOB. TeOpI/Iﬂ CTPOCHHUA OPraHHUYCCKHUX
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coenuHeHui A. M. bymiepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTPyKTypHBIE
dbopmynbl opranndeckux BemiecTB. ['omomnorus, uzomepusi. XuMuueckasi CBs3b B
OPraHUYECKUX COCAUHECHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o knaccudukanuu opraHuyeckux BemlecTB. HomeHknatypa
OpraHUYeCKUX COCIUHECHUN (CUCTEeMaTUyYecKas) W TpPUBUAJIbHBIC Ha3BaHUS
BOXHEUIINX MPEACTABUTENEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCNEPUMEHTAIbHBIE METOJbl HM3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
O03HAKOMJICHHE C O00pa3llaMu OpPraHUYECKHWX BEIIECTB W MaTepuajaMh Ha HUX
OCHOBE; MOJCIUPOBAHUE MOJICKYJ OpPraHWYECKUX BEIIECTB; HAOIIOJCHUE U
OMHUCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAICHUIO OPraHUYECKUX BEILIECTB

IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKHMU psaa. MeTaH M dTaH —
POCTEHINNE TIPEJACTABUTENIM ATKAHOB: (PU3MUYECKHE M XUMHUUYECKHE CBONCTBa
(peakiu 3aMelieHUusT W TOPEHHS), HaXOXKACHUE B TMPUPOJE, IOIyYeHHEe U
MPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUN PsA/l. DTUIECH U MPONUICH —
IPOCTEHINNE TPEJACTABUTENIM ATKCHOB: (PU3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIpATAllMM, OKHUCJICHUS U
MOJTMMEPU3AIINH ), TTIOJyYCHUE U PUMEHEHHUE.

Ankxamuensl. byragmen-1,3 u MertunOyraaueHn-1,3: cTpoeHHe, BaKHEUITHE
XUMHUYECKHE CBOMCTBA (peakuus nojaumepusaiuu). [looydyeHne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUUECKUMN psif. AlETUIICH

— MPOCTEHIINN MpeCTaBUTENb AJIKUHOB: COCTaB, CTpOeHUE, (U3UYECKHUE U
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XUMHYECKUE CBOMCTBA (pEakUUM THIPUPOBAHUA, TAIOT€HUPOBAHUS, TUApPATALIUY,
rOpeHus), NOJy4YeHUE U IPUMEHEHHE.

Apenbl. benzon: cocTaB, cTpoeHHE, (PU3HYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuu rajJoreHupoOBaHUs U HUTPOBAHUS ), IOJyYEHHUE U NMIPUMEHEHUE. ToJIyod:

COCTasB, CTPOCHUC, d)I/ISI/I‘IeCKI/Ie )41 XUMHUYCCKHUEC CBOMCTBA (D CaKInuu

TaJOIrCHUPOBAHUA H HI/ITDOBaHI/IH) MMOJYYCHUE M TPUMEHEHHUE. TOKCHUYHOCTH

apeHoB. ['eHeTHyeckass CBSI3b MEXIy YIJIEBOJOPOJAaMH, NPUHAMIC)KANUMHU K
Pa3INYHBIM KIJIACCAM.

[IpuponHble HMCTOYHWUKHA YTIAEBOAOPOAOB. [lpupomHblii Ta3 W TOMyTHHIE
HedTsaHbie ra3pl. Hedts u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NeperoHka, KPEKUHT (TePMHUYECKHH, KaTAIUTHYCCKHUI), mHponu3. IIpomaykTel
nepepaboTku HeQTH, X MPUMEHEHNE B TIPOMBIIUICHHOCTH U B ObITYy. KaMeHHBIiH
YroJb U IPOAYKTHI €0 MepepadboTKH.

OKCIepUMEHTAIbHBIE METOAbl M3Y4YEHHs BEIIECTB U HX IpeBpalleHUi:
O3HaKOMJIGHHE ¢ o0pasllaMu IJJacTMAacCc, KaydyyKOB M PE3UHBI; KOJUIEKLIUU
«Hedtp» u  «Yromp»; MOJENUpOBaHHE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJoreHONPOU3BOIHBIX; MTPOBEACHUE MPAKTHUECKOW pabOThI: MOJyYeHHE HTUIICHA

Y U3YUYEHHE €T0 CBOMCTB.

PacuéTHble 3agaun

Beruncinennss 1o ypaBHEHHIO XHMHUYECKOW peakuuu (Maccel, 00BEMA,
KOJINYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTA PEAKUMU IO W3BECTHBIM Macce,

00BEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

Kucaopoaconep:xaiiue opraHndeckue coeInHeHHusI

HpeI[eJ'IBHBIe OIHOATOMHBIC  CIIMPTHI. MetaHonl M 3TaHOJI: CTPpOCHHUC,

(bHBI/I‘{eCKI/Ie U XUMHUYECKHE CBOMNCTBa (peaKI_II/II/I C AKTHUBHBIMHM MCTAaJllIaMH,
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rajoreHoBOJOpoJaMu, TOpEHHUE), NpUMEeHeHHue. BoaopoaHbie CBA3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelcTBUE METaHOIa U OTAHOJIa HA OPTaHU3M YeJI0BEKa.

MHOroaTtoMHbI€ CIUPTHI. DTUIICHTIUKOIb U TIUIEPUH: CTpOeHUE, (HPU3NUYECKUE
U XUMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO WICJIOYHBIMU MeETaUIaMH,
KaueCTBEHHAsl peakisi Ha MHOroaTOMHBIE CHUPTHI). JleficTBUe Ha oOpraHu3M
yesoBeka. [I[puMeHenne rimmuepruHa U STUIEHTJIMKOJIA.

®deHoy: CTPOCHHE MOJICKYNbl, (U3UYECKHUE U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenue denona.

Anpneruspl 1 KeToHbl. Dopmanbaerui, areTaiblAerua: CTpoeHue, (HU3nIECKUe
U XMMHUYECKHUE CBOMCTBA (pEakiud OKUCJIECHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE
pEeaKInM), MOJY4YEHHUE U TPUMEHEHHUE.

AIIGTOH: CTPOCHHUC, d)I/ISI/I‘IGCKI/Ie 1 XMMHYECKHE CBOMCTBA (DeaKIII/II/I OKHUCJICHUA

u BOCCTaHOBHGHI/I}I), IMOJYYCHHMEC M IPUMCHCHHUC.

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsI U yKCyCHas
KUCJIOTBI: CTpOeHHUE, (PU3NUYECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHe s
KJacca KHUCIOT, peakuus dTepuduKaiuu), TMOoIydyeHue U TIpUMEHEHHE.
CreapuHoBasi W OJIEMHOBAsl KUCIOTHI KAaK TMPEJCTABUTENM BBICIINX KapOOHOBBIX
KUCT0T. MblTIa KaK COJIA BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnosxHble 3GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
sa¢upoB. Kupel. ['maponus xkupoB. [Ipumenenue xupoB. buonormdeckas poib
AKHUPOB.

VYrneBojsl: cocTaB, KiacCUpUKAIKS YIIIEBOIOB (MOHO-, M- U TMOJUCAXAPUIBI).
I'moko3a — mpocteilmnii MOHOcaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYIIbI,
Gu3ndIecKre U XUMHYECKHE CBOWCTBa (B3aumoeiictBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHAYHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiEHUE,
OpoXKEHHE TIIOKO3bl), HAaXOXJECHHE B MPHUPOJE, MPUMEHEHHUE, Ouoioruyeckas

POJIb.
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dorocuHTe3. PpyKTO3a KAK U30MEP IIIOKO3BL.

Caxapo3za — IpeJCTaBUTEIb AUCAaXapuJI0B, THAPOJIN3, HAX0XKIACHUE B IIPUPOJIC

H IIpUMCHEHHUE.

Kpaxman u nemitiono3a kak npupoanble nonumepbl. CTpoeHue Kpaxmana u
1e/UToI03bl.  Du3nveckue W XUMUYECKHE CBOMCTBA Kpaxmana (THIPOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB U WX IPEBpaICHUI:
poBeicHUE, HAOJIIOJCHUE W ONMUCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIMHM OJHOATOMHBIX CIUPTOB (OKHUCIEHHE dTaHOoja
okcugoMm wmeau(ll)), mMHOroaToMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcugom menu(ll)), anpaernnos (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3aumoseiicTBue Kpaxmanga C HOIOM);
pOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Boruncnenuss 1Mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WMJIM MPOJYKTa PEAKLUU 1O U3BECTHBIM Macce,

00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoep:Kaie opranudeckue coenHeHnsI

AMuHbl. MeTuIaMUH M aHUJIMH: COoCTaB, CTPOCHHUC, d)I/ISI/I‘-IeCKI/IC N XUMHWYCCKHUC

CBOMCTBA (rOpeHUE, B3AUNMOIEUCTBUE C BOJOU U KUCIOTAMU).

AMUHOKHCTIOTHI Kak am(OTepHble OopraHndeckue coeauHeHus. dOusndeckue u
XUMHUYECKHE CBOMCTBA AMUHOKUCIOT (Ha mpumepe riunuHa). buonormdeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benkn kak nDpUpPOAHBIE BBICOKOMOJEKYJSIDHBIE coeauHeHusA. llepBuunas,
BTOpHYHAs W TPETUYHAs CTPYKTypa OenKoB. XUMUYECKHE CBOWCTBA OEIIKOB:

TUAPOJIU3, ICHATypalusl, KaUeCTBEHHbIE PEAKIIMU HA OCIIKU.
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OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M UX IPEBpALICHUN:
HaOJIOICHUE U ONKCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypalHs OEIKOB IpH

Harp€BaHHU, IBETHBIC pCaKIINN OCJIKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHUSs

OCHOBHBIC MOHSATHS XUMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMED,
MOJIMMCECP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMCPU3AIINHN, CPCIAHAA MOJICKYJISIpHAA
Macca. OCHOBHBIC MCTOABI CHHTC3d BBICOKOMOJICKYIIAPHBIX COCI[I/IHGHI/Iﬁ —
moJImMepHru3atus U IMOJIMKOHACHCAITUS.

IInacTMacchl (HOJ'II/IBTI/IJ'ICH, IOJHUITPOIINIICH, ITOJIMBHUHUIXJIOPUI, HOJII/ICTI/IDOJI).

HatypanbHbBI M CHUHTETUYECKHUEC KAYUYKHU (6VT3HH€HOBLIﬁ, XJIOPDONIPEHOBLIA U

HSOHDGHOBBIﬁ). BoyokHa: HaTypajabHbIC (XJ'IOHOK, IMepCTh, IIIéJIK)., HCKYCCTBCHHBIC

(aIIGTaTHOG BOJIOKHO, BI/ICKOBa), CUHTCTHUYCCKHUC (KaHDOH )41 J'IaBCElH).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHsI BEIIECTB MU UX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H

Peanuzaius MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUHU OpraHudeckoil xumuu B 10
KJIaCCe OCYIIECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SIBIAIOMINXCS CUCTEMHBIMH [T OTJEIBbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHbINH (DaKT, ruUmoTesa,
3aKOH, TEOpHUs, aHAIU3, CUHTE3, KJIacCU(UKAIMS, MEePUOAUIHOCTH, HAOIIOEHHE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJICIINPOBAHUE.

®dusuka: Marepus, DHEPrus, Macca, aTroM, JJIEKTPOH, MOJIEKyJa,
ASHEPreTUYECKU ypOBEHb, BEIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE

BCIICCTBA, (1)I/ISI/II-ICCKI/I€ BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA.
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buonorus: knetka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢oTrocuHTE3, OMOMOTUYECKH AaKTUBHBIC BemlecTBa (O€IKH, YTIIEBOIBI, IKHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAaeMble, TOIUIHBO,
PECYpCHI.

TeXHOMOT U : MUITICBBIC TPOAYKTHI, OCHOBBI PAIlMOHAILHOTO TUTAHUS, MOOIIIHE
CpeICTBa, IEKAPCTBEHHBIE U KOCMETHUYECKHE MPernapaThl, MaTepHabl U3

NCKYCCTBCHHbBIX 1 CMHTCTHUYCCKNX BOJIOKOH.

10 KJIACC «OPTAHUYECKAS XUMMS» YT JTYBJEHHBIN
YPOBEHbD

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer u 3HaUYE€HHE OPTaHMYECKOW XUMHH, IPEICTABIEHHE O MHOT000pa3uu
OpraHUYECKUX COECTUHEHUM.

DONEKTpOHHOE CTPOCHHME aTroMa yriepojia: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI. BaneHTHble BO3MOYKHOCTH aToma yriepoaa. XUMHUYECKass CBS3b B
OpraHMYeCKUX COeAUHEHUsX. Tumbl THOPUAM3ALMKA AaTOMHBIX OpOuTaNei
yraepoja. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOU CBS3W (OOMEHHBINM M JJOHOPHO-
aKkIenTopHbIi). TUmbl TEepeKphIBaHUS aTOMHBIX OpOWUTAICH; G- M T- CBA3M.
OpuHapHasi, ABOMHAs U TpoiHas cBsi3b. CrOCOOBI pa3pbiBa CBsA3EH B MOJIEKYJIax
opranndeckux BemiecTB. [loHsaTHe o0 CcBOOOJHOM paaukane, Hykieodpuine wu
anexTpodue.

Teopust cTpoeHHMsi oOpraHudyeckux coenuHenud A. M. bytiepoBa wu
COBPEMEHHBIE MPEICTABICHUSI O CTPYKTYpE MOJEKYI. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHUYEeCKUX COeQUHEHHN. MoneKkynsapHble U  CTPYKTYpHbIE (OPMYIIBL.
CrpyktypHble (QOpMYJBl pa3IUYHBIX BUJOB: pa3BEPHyTas, COKpalIEHHAas,

CKCJICTHA.
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N3omepus. Buapl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnextpoHHble  3Q(EKTHl B MOJEKYyJaxX  OpPraHUYeCKUX  COEAMHEHUI
(MHAYKTUBHBIA U Me30MepHBIN 3G (PEKThI).

[IpencraBienne o kiaccu@ukauuM opraHudeckux BemecTB. llonstue o
(yHKIMOHAIBHON rpyIIIIE. I'omomnorus. I'omonorunueckue psAABL.
Cucremaruyeckas HOMEHKJIaTypa opranudyeckux coenunenud (IUPAC) wu
TpUBHUAJIbHBIC Ha3BaHUS OT/IEIBHBIX MIPEACTABUTEIICH.

OcobenHoctu u Kjaccuduxanus OpPraHUYECKHUX peaKInid.
OKHCIUTENTPHOBOCCTAHOBUTEBHBIE PEAKIIUU B OPraHUYECKON XUMHUHU.

OKCHEepUMEHTAJIbHBIE METO/bl M3Yy4YeHUs BEHIECTB W HUX MPEeBpalleHUI:
O3HaKOMJIEHHE C oOpa3llaMM OpraHWYeCcKHX BEIIEeCTB M MaTepuajaMud Ha UX
OCHOBE; OIBITHI IO MPEBPAIICHUIO OPraHWYECKHUX BEIIECTB NPH HArpEeBaHUU
(nnaBneHue, OOYIJIMBaHUWE U TOPEHHUE); KOHCTPYHPOBAHHE MOJENEH MOJIEKYI
OpPraHUYECKUX BELIECTB.

YriaeBogopoabl

Anxanbl. ['oMonoruyeckuil psn ankaHoB, oOmias ¢GopMylia, HOMEHKJIATypa U
U30MepHs. OJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB,

sprubpuausanys aTOMHBIX opOuTanell yriepoja, o-cBs3b. KoHbopMepsl.

dusnyeckue CBOMCTBA aJIKAHOB.
XUMHYECKHME CBOMCTBA QJIIKAHOB: pEAKUUM 3aMEIICHUS, HW30MEpHU3aIUH,

JNETUIPUPOBAHUS, IUKIW3ALUN, TUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrasienue o

MEXaHU3ME PeaKUMK PaJUKAILHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOMyYEHUS] M TPUMEHEHHUE AJIKAHOB.

[Huknoankanbel. O6mas ¢opmMyna, HOMEHKIaTypa u uzoMepusi. OcobeHHOCTH
CTPOCHHMSI W XHMHUYECKUX CBOMCTB MajbiX (LUKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (LUKJIONEHTAaH, IUKIOTeKCaH) UKIoankaHoB. CrocoObl MOTy4YEeHUS U
MIPUMEHEHHE IIUKIIOATKAHOB.

48



Ankenbl. ['omomorudeckuil psig ankeHoB, o6Omias ¢opmyia, HOMEHKIATypa.
DNEeKTpOHHOE W TPOCTPAHCTBEHHOE  CTPOEHHE  MOJEKYJd  aJKeHOB,
Sp’rubpuansanys aTOMHBIX OpOUTanNel yriaepona, o- U 7- cBsa3u. CTpyKTypHas U
reoMeTpuieckas (IMcTpanc-) n3oMepus. Gu3ndecKkre CBOWCTBA aAIKCHOB.
XVMMHUYECKHE CBOWCTBA: PEAKITMH MPUCOSIUHEHUS, 3aMEIICHUS B (-TIOJIOKEHUE

IIpY IBOMHOM CBA3U, MOJUMEPU3ALIUU U OKUCIICHUA. IpeacTaBieHue 0 MEXaHU3Me

PCAKIIMH BHCKTDOd)I/IJIBHOI‘O OPUCOCANHCHMU . HpaBI/IJIO MapKOBHI/IKOBa.

KauecTBeHHBIC PCaKI Ha I[BOfIH}’I-O CBs3b.

Crioco0nb1 MOJYUYCHUA U IPUMCHCHUC AJIKCHOB.

AHKa}II/IeHLI. KJIaCCI/I(l)I/IKaIII/ISI AJIKaINCHOB (COHpH)KéHHI)IC, HN30JIMPOBAHHLIC,

KVMVJ'II/IDOBaHHBIC). OcobenHOCTH QJICKTPOHHOTO CTPOCHHUA W XHUMHUYCCKHUX

CBOWCTB CONpPSDKEHHBIX AueHOB, 1,2- u 1,4npucoegunenue. Ilonumepuszanus
conpsDKEHHBIX JueHOB. CIIOCOObI MOTyYeHUs U IPUMEHEHUE aIKaIUEHOB.

Anxunbl. 'omonornueckuil psii ankuHOB, oOmias Gopmyia, HOMEHKIATypa U
U30MepHUs. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl aJKHUHOB,
Sprudpuan3anus aTOMHBIX opOuTanel yriepoaa. @u3ndecKre CBOMCTBA aJTKUHOB.

XWMHUYECKHE  CBOWICTBA: PpPEAKUMH MPUCOCAWHEHUS, JUMEPHU3ALUU U
TpUMEpU3ALNK, OKUCIeHU. KucaoTHbie CBOKCTBA aJJKMHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBA3b. KaueCTBEHHBIE pEaKIIMU HA TPOUHYIO CBS3b.

CniocoObI OTy4YeHUST ¥ TPUMECHEHHUE aTKUHOB.

ApoMatrueckue yrieBoaopoibl (apeHsl). ['oMonorndeckuil psii apeHoB, oo1as
dbopMyna, HOMEHKIATypa U H30MEpHUA. OIJEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE

CTpOCHHE  MOJEKyJbl  OeH3ona. [IpaBWio  apOMaTUYHOCTH,  IPUMEPHI

apoMaTHYECKUX coeanHeHn. Du3nyeckrne CBOMCTBa apEeHOB.

XUMHUUeCcKrue CBOMCTBa O€H30/7a M €ro rOMOJIOTOB: p€akinun 3aMCIICHUSA B
OCH30JIbHOM KOJIbLC M YIVIICBOAOPOAHOM paJuKaJIC, PCaKIMM IIPHUCOCINHCHUA,

OKHCJICHHE TOMOJIOTOB O€H30J1a. [IpencraBieHHe O MEXaHU3ME peaKIui
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asiekTpoduabHoro 3amemenus. llpencrasieHne 00 OpUEHTHUPYIOLIEM EHCTBUU

3aMmecTuTeNel B OEH30JbHOM KOJIbLIE HA NpPHUMEpPE aJKWIbHBIX PpaJUKaJIOB,

KapOOKCUIIbHOU, THAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB cTuposa. [lonmuMepusanus ctupona.
CniocoObl OJTy4eHHsI U IPUMEHEHHE aPOMATHYECKUX YTII€BOJOPO/IOB.
[Tpuponnsiii ra3. [lonytHaeie HedTsHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.

KameHnnslii yroyib 1 MpoaAyKThI €ro nepepadoTKu.

CnocoObl  mepepaboTku  HE(PTHU: TMEPEeroHKa, KPEeKUHT  (TePMHUYECKUM,
KatanuTuueckuit), pudopmuHr, nupoius. [Ipogyktel nepepabotku HedTH, UX
IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enetuueckas cBs3b MCIKAY pPA3JIMIHBIMUA KJIaCCaMHU YTIJICBOAOPOIO0B.

DONEeKTPOHHOE CTPOEHUE TaJIOTCHIIPOU3BOHBIX YIIEBOJIOPOIOB. Peakimu

3aMCHICHUA TaJIOrCHAa Ha THUAPOKCOIPYIIIlY, HUTPOTIPVIIITY, MNTHAHOTPVIIIY,

AMHMHOT'PVIIITY. I[GﬁCTBPI@ Ha TaJOICHIIPOMU3BOJHBIC BOAHOI'O W CIIMPTOBOTO

pacTBOpa IEJIOYH. BBaHMOHGﬁCTBHG JAUTAJIOTCHAJIKAHOB C MArHUCM M ITMHKOM.

[loHsiTne (0) MCTANIOOPIraHHMYCCKUX COCAMHCHUAX. Hcnone3oBanue

TaJIOTCHIPOU3BOHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M TIPU CHHTE3E

OpPraHNMYCCKHX BCHICCTB.

OKCIEpUMEHTAIIbHBIE METOJIbl M3Y4YEHHsS BEIIECTB W UX MPEBPAILCHUN::
n3ydeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOIOB (PACTBOPUMOCTH), KAaUeCTBEHHBIX
peakuuii yriieBOJOpPOJOB Pa3IMYHBIX KJIAcCOB (oOeclBeuMBaHWE OPOMHOW WU
MOJHOW BOJbI, pacTBOpa MepMaHraHaTa Kajus, B3aUMOJCHCTBUE AallEeTUIIEHA C
aMMUa4HBIM pacTBOopoM okcuma cepebpa(l)); kauecTBeHHOE OOHaApyXKeHUE
yriepoja M BOAOPOJAa B OPraHMYECKUX BEUIECTBAX; IOJYyYEHUE HTUJIEHA U
M3YUYEHUE €Tr0 CBOWCTB; O3HakomyieHHE ¢ KoyekuusMu «HedpTbe» u «Yrompy», ¢
oOpa3ljaMu  IJIacCTMAacC, KaydyykKOB U PE3UHBbI; MOJACIUPOBAHUE MOJEKYI

YIJICBOAOPOAOB U IraJIOICHIIPOU3BOAHBIX YI'JICBOAOPOOJOB.
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Kucaopoaconepskaniue opranndeckKue coeJMHEHU

[IpenenvHbie omHOaTOMHBIE cOUpThl. CTpoeHue MoOJeKysl (Ha mnpuMepe
MeTaHoJIa M A3TaHoja). ['oMonormueckuid psn, obmas ¢dopmyrna, u30Mepus,
HOMEHKJIaTypa U kiaccudpukanua. Dusmyeckue CBONUCTBA  MPelETbHBIX
OJIHOATOMHBIX CIIUPTOB.

Bonoponnbie cBA3M MeXAYy MOJIEKYJIaMU CIIUPTOB.

XVMMHUYECKHE CBOMCTBA: peaklUMU 3aMElIeHMs], JeruapaTalud, OKHCIICHUS,

B3aMMOJICUCTBUE C  OPraHUYECKUMHU U  HEOPraHMYECKHUMH  KHCIOTAMH.

IIpencraBieHue o MCXaHHU3MC peaKIMn HVKJICOd)I/IJIBHOI‘O 3aMCIIICHUA.

KauecTBeHnHas peakiiusi Ha OJJHOATOMHBIE CIIUPTHI. J[eficTBUE 3TaHOIa U METaHOJIa
Ha opraHu3M uernoBeka. CrocoObl TMOJyYeHHS] U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie >¢upsbl, HOMeHKIaTypa U u3omMepus. OCOOEHHOCTH (PUBUYECKUX U
XUMUYECKUX CBOMCTB.

MHOroatoMHble CHOUPTBl — OSTUJIEHIVIMKOIAb W TriaulepuH. Dusmyeckne u
XUMUYECKHE CBOMCTBA: PEAKLIMM 3aMEILCHHS, B3aUMOJAECHCTBUE C OPTraHUYECKUMU
U HEOPraHMYECKMMH KHCIOTaMHU, KAYeCTBEHHAs pPeaklHs Ha MHOTOaTOMHBIE
CIUPTBHL.

JleiictBue Ha opranu3m 4yenoBeka. CHocoObl TONYYEeHHs] W TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIHUSHUE THUAPOKCOTPYNNbl H
O6en3onbHOTO sifpa. Dusnyeckue cBoicTBa ¢eHona. OCOOEHHOCTH XUMHYECKUX
cBoiicTB (enona. KauectBennpie peaknmu Ha (enon. TokcumaHocTs (eHoma.
Croco6b1 monrydenus u npumenenue henona. Genondopmanbaeruanas cMoa.

KapOonunbHbIE COeTMHEHNS — albJETUIbl M KETOHBI. JJIEKTPOHHOE CTPOCHHUE

KapOOHWIBHOM Tpynmibl. ['oMonorndeckue psiabl ajdbIeTHIOB M KETOHOB, OO0Ias
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dbopmyna, uzomMepusi U HOMEHKIaTtypa. DuU3NUecKue CBOMCTBAa allbJIETU/IOB U
KETOHOB.
XUMHUYECKME CBOWCTBA aJIbJAECTHUAOB M KETOHOB: PEAKUHUU MPUCOECTUHEHUS.

IIpeacTaBicHUe O MEXAHU3ME DPEaKIUU HVKJIeOd)I/IJ'IBHOFO IIPUCOCANHCHUA.

OxucneHue anbAEeTru0oB, KAayeCTBEHHBbIE peakiuu Ha anpiaeruabl. CrnocoObl
MOJIYYEeHHs U IPUMEHEHUE aJbJAETUI0OB U KETOHOB.

OaHOOCHOBHBIE TpefeNbHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHMS
MOJIEKYJT KapOOHOBBIX KucCHOT. M3omepuss u HomeHknatypa. Dusznueckue
CBOICTBa OJJHOOCHOBHBIX MpeEIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie cBA3M
MEXTy MOJIEKYJaMU KapOOHOBBIX KUCIIOT.

XVMMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakius 3TepuduKaiuy,
peakluy ¢ y4acTUEM YTIEBOAOPOIHOTO pajuKaia.

Oco0eHHOCTH CBOMCTB MYpaBbHUHOM KUCIIOTHI.

[lonsiTue 0 TPOUBBOAHBIX KAPOOHOBBIX KUCIOT — CIOXHBIX 3dupax,

AHTHUAPpHAAX, TAJIOITCHAHTUAPHUI4aX, aMHAaX, HUTPHUJIAaX.

Mmuoroo6pa3ue kapOOHOBBIX KUCTOT. OCOOCHHOCTH CBOWCTB HEMpPEACIbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCIIOT,
THJIPOKCHKApOOHOBBIX KHUCIOT. I[IpeicTaBuTeny BBICIIMX KapOOHOBBIX KHCIIOT:

CTCApHUHOBAs, IIAJIbMUTHHOBAA, OJICMHOBAA, JIMHOJICBAA, JIMHOJCHOBAA KHUCJIOTHI.

CriocoObl IoNTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbpie 3¢upbl. ['omonormyeckuir psan, obmas ¢opmyna, uzomepus u
HOMeHKJIaTtypa. Du3nyeckne W XMMUYECKHE CBOMCTBA: THUIAPOJIW3 B KHUCIOHW U
IIEJIOYHOM CpeTIe.

Kupsel. Ctpoenue, puznueckue U XUMUYECKUE CBOMCTBA >KUPOB: THAPOJIH3 B
KHUCIIOHN 1 menounoi cpeae. OCOOCHHOCTH CBOWCTB KHUPOB, COAEPIKAIUX OCTATKU

HCMIPCACIIbHBIX )KUPHBIX KHCJIOT. )KI/IpI)I B IIpHUpOAcC.
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MpbU14 Kak coiM BBICIIMX KapOOHOBBIX KUCIIOT, UX Motollee aeictBue. [lonsarue

0 CUHTEeTHUYECKUX Morommx cpeactax (CMCQC).

OO61mast XxapakTepuUCTHKa YTIEBOAOB.

Knaccuduxanus yraeBoaoB (MOHO-, IU- U TIOJTUCAXAPUIBI).

Monocaxapuapl: TIIOKO3a, (PpyKTO3a, rajakros3a, pu0o3a, AE30K- CHpUO03a.
PU3UUECKUE CBOMCTBA U HAXOKIECHUE B IPUPOJIE.

®doTtocunTe3. OnTryeckas HN30MEpPHUs. KOHB‘I&TO-HCHH&H TayTOMCPHUA HAa MMPUMEPC

MOJICKYJIbI TJIKOKO3bI, POCKIIMM Xeyopca, o, B -~aHOMCPBEI I''TFOKO3bI.

XUMHUYECKUE CBOMCTBA TJIIOKO3bl: PEAKIMH C YYaCTHEM CHOUPTOBBIX M
aNBJACTUIHONW TPYII, CIOUPTOBOE W MOJIOYHOKHCIOE OpoxkeHue. I[IpumeHneHue
TJIIOKO3bI, €€ 3HAaUeHHE B JKU3HEAESITeIbHOCTH OpraHu3Ma.

Hucaxapuapl: caxapo3a, MajibTO3a M JlakTo3a. BoccTaHaBinuBawiiue U
HEBOCCTaHaBIMBarolMe aucaxapunbl. ['munponus mucaxapuaos. HaxoxaeHue B
IPUPOJIE U IPUMEHEHUE.

[Monucaxapuapl: Kpaxmai, MIHUKOT€H U 1eutono3a. CTpoeHne MaKpOMOJIEKYJ
Kpaxmayia, TIUKOTeHa U IeJUToj03bl. (Pu3nyeckue CBOWCTBA Kpaxmalia W
IEJUTION03bl. XUMUYECKHUE CBOMCTBA KpaxMmaia: THAPOJIN3, KAUeCTBEHHAs PeaKIus
C HMOAOM. XHWMHYECKHE CBOMCTBA IICJUTIONO3bI: THUAPOIHN3, MOJydeHHue 3(PUpPOB
EJUTIONIO3bI.

[TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUSI BEIIECTB M UX IPEBPALICHUN:
pPacTBOPUMOCTh PA3JIUYHBIX CHOUPTOB B BOJIE, B3aUMOJACHCTBHE HTAaHOJNA C
HaTpUEeM, OKHCIIEHHE 3THJIOBOIO CHUPTA B albAETH] HAa pacKal€HHOW MEIHOU
MIPOBOJIOKE; OKHUCIIEHHE JTWJIOBOTO CIHUPTAa JIUXPOMATOM Kalusg (BO3MOXHO
HCIIOJIb30BaHUE BUEOMATEPUAJIOB); KAauyE€CTBEHHBbIE PEAKIUMU Ha albJIerujbl (C
ruapokcugom auammuncepeodpa(l) u rugpokcugom meau(ll)); peaknus rmunepuHa

¢ rugpokcugom menu(ll); xumuueckue cBOICTBa pacTBOpa YKCYCHOM KHCIOTHI;
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B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ ruapokcugom meau(ll); B3aumoneiictBue
KpaxMajia ¢ MOJOM; PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaMm «ChupTsl U
dbenonby. «KapboHoBbie KUCTOTHL. CH0KHBIEC 3DUPHD.

A30Tco/iep:Kaniue OpraHudecKue coeIMHeHust

AMHHBI — OpraHUYecKHe MPOU3BOAHBIE ammuaka. Kiaccudukanus aMHUHOB:
anupaTUuecKue M apoMaTUYECKHE; IEePBUYHBbIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue Mosekys, obmast ¢opmysa, u3oMepusi, HOMEHKIATypa U (pU3HUYECKUE
CBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX AMHUHOB C a30THCTON KHCIOTOM.
Conu aNKuIaMMOHUS.

AHWIIMH — TIPEJICTAaBUTENIb aMUHOB apoMaTuueckoro psjaa. CTpoeHue aHuIHA.
B3anmHOe BiusHHE TPy aTOMOB B MoJjekyile aHwinHa. (OcoOEHHOCTH
XUMHYECKUX CBOMCTB aHWINHA. KauecTBeHHBIE peaklluy Ha aHUJIHH.

CnocoObl TonydeHus: W TNpuUMeHeHue anudatudeckux amuHoB. [lomydenue
aHWIMHA U3 HUTPOOEH30JI1a.

AmMuHokucnoTel. Homenkiarypa u wuzomepus. OTIOenabHbIE MNPEICTABUTENH

O AMHWHOKUCIJIOT: TJIMIOHWH, aJIaHUH, d)eHI/IJIaJ'IaHI/IH, CCPpHUH, I'TIYTAMHUHOBAA KHCJIOTA,

Iu3uH, mucrtend. OnTtudeckass M3oMepuss aMUHOKHUCIOT: D-u L-aMHUHOKWUCIOTHI.

dus3nyeckre CBONMCTBA aMHUHOKHCIIOT. XMMHUUYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX  OpPraHWYECKUX  COCIMHCHUH, peakmus  IOJMKOHICHCAIINH,
oOpa3oBaHWe NENTUIHON CBsA3U. brosorndyeckoe 3HaueHNE aMUHOKHCIOT. CHHTE3
Y THAPOJIN3 NENTUIOB.

benku kak npuponssie moauMmephl. [lepBuuHas, BTOpUYHAsT W TpPETUUYHAS
CTpyKTypa O€iKOB. XHMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIM3, ACHATypalus,

Ka4YCCTBCHHBIC PCAKIIMK HA OeJIKH.
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[lousTHE 00 A30TCOACPKAIINX TCTCPOHNUKINYICCKUX COCAMHCHUAX.

[IupUMUIMHOBEIE M NIYPUHOBBIC OCHOBaHMs. HYKIICMHOBBEIC KHCJIOTBI: COCTAaB,

CTPOCHHE U OMOJOTrHYEeCKasi POJb.

OKCHEepUMEHTAJIbHBIE METO/Abl M3Yy4Y€HUs BEUIECTB W HX MPEeBpallleHH:
pacTBopeHHe OENKOB B BOJE; JIeHaTypalus OEIKOB MpU HArpeBaHHUM; LBETHHIE
peakuud Ha O€JIKM; peleHue HKCIEPUMEHTaNbHBIX 3aJad [0 TemaM
«A3oTcoaepkaliue  OpraHuMdeckue  coeauHeHus» U «Pacrno3HaBaHue
OpraHUYECKUX COCAUHEHUIN.

BbicokoMoJieKy IsipHbIE COeUHEHUSs

OCHOBHBIC TOHSTHS XUMHHU BBICOKOMOJICKYJIAPHBIX COG}IPIHGHI/Iﬁi MOHOMCD,
IMOJIUMMCECP, CTPYKTYPHOC 3BCHO, CTCIICHDL IMOJIMMCPHU3AIINN, CPCOAHASA MOJICKYJIAPHAA
Macca. OCHOBHEBIC MCTOABI CHHTC3d BBICOKOMOJCKYIIIPHBIX COC,HI/IHGHI/Iﬁ —

moJmMepHu3anus U IOJIUKOHACHCAIIWA. [IpeacTaBieHUE O CTEPEOPErYISIPHOCTHU u

HAJIMOJIEKYJISIDHOW CTPYKTYPE IMOJMMEPOB, 3aBUCUMOCTh CBOMCTB IOJMMEPOB OT

HX MOJICKVJIAPHOI'O M HAAMOJICKYJIAPHOT'O CTPOCHMA.

[lonumepubie Martepuanbl. [lmactmaccsl  (MONMMATUIICH, TOJHIPOIUJIIECH,
NOJIMBUHWIXJIOPU, TOJUCTUPOJI, TMOJUMETUIMETAKpUiIaT, IOJMKapOOHATHI,
noJim3TUIIeHTepeTanaT). Y Tunuszanus u nepepadoTKa IIacTUKa.

DnacToMephl: HATYpalbHBIA KaydyK, CHHTETHYECKUE KaydyKH (OyTaIneHOBBIH,
XJIOPOPEHOBBIN, H30IIPEHOBBII) U CUIUKOHBL. Pe3nHa.

BonokHa: HartypanpHblE (XJIOMOK, IIEPCTh, WIENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIlPOH U JIaBCaH).

HOJII/IMGDBI CriIciaJdbHOTO HAa3HAYCHHIA (Ted)J'IOH, KCBJIap, SJICKTPOIIPOBOAAIINC

HOJIMMEDPHI, Oropa3araeMble IMOJIMMEDHI).

9KCHepI/IMeHTaJ]BHBIC MCTOAbI M3YUYCHHSA BCIICCTB MW HX HpeBpameHHﬁ:

O3HaKOMJICHHEC C 06paSHaMI/I MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIIAaCTMACC,
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Kay4yKOB; PpPCIICHUC JOKCICPUMCHTAJIBHBIX 3aJa4d II0 TCEMC «Pacno3naBanue
mIacTMacC U BOJIOKOH.

PacuéTHble 3a1a4n

Haxoxxnenue MoJeKkyIsIpHOW (OPMYIbl OPraHUYECKOTO COCIWHEHHUS TI0
MacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, HaXOXJICHHE
MOJIEKYJISIpHON (OpPMYJIBI OPraHUYECKOro COeAUMHEHHUs 1o Macce (00BéMy)
POJIYKTOB CTOpaHus; MO KOJHMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peaKkiud W/WIW HMCXOJHBIX BEIISCTB; YCTAaHOBJIICHHE CTPYKTYpHOU (opmyIibl
OpPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WIJIM CIIOCOOOB
MOJIYYCHHUS, OMPEICICHUE JOJU BBIXOJIa MPOAYKTA PEAKIUU OT TEOPECTHYCCKH
BO3MOJKHOTO.

MexnpeaMeTHbIe CBA3H

Peanuzanust MexXnpeaMeTHbIX CBsI3el MPU U3YUEHUH OpraHudeckoil xumuu B 10
KJIacCe OCYHIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUe KaK OOIIMX €CTeCTBEHHOHAYUHBIX
NOHSTHM, TaK W TOHATHM, TMPHUHATBIX B OTAEJIBHBIX MpEAMETaX E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIC TOHSTH: SIBICHHE, HAay4dHbIM (DakT, ruUmoresa,
TEOpHUs, 3aKOH, aHalu3, CUHTE3, KiacCHUUKalus, HaOIIOACHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

duznka: wmarepus, aTroMm, DJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIa,
OPHEPreTUYECKUU YPOBEHb, BEIIECTBO, TeEJO, OOBEM, arperaTHO€ COCTOSHUE
BEIECTBA, (M3MUECKHE BEIMYMHBI, €IUHUIIBI H3MEPEHUs, CKOPOCTh, DHEPrus,
Macca.

buonorusi:  kmetka, oOpraHm3M, JKOCcHUCTema, Owocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOTPOdHBINH THUI MUTAHUSA, OpOKECHHE,
doTtocuHTe3, ABIXaHWE, OCNKH, YIIACBOABI, JKUPbHI, HYKIECHHOBBIC KHUCIIOTHI,

(dbepMeHTHI.
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I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOILIIUBO.
TexHonorus: NUIIEeBble TPOIYKThI, OCHOBbI PAallMOHAIBHOTO MUTAHUS, MOIOILIHE

cpeacrtBa, MaTcpualibl U3 HCKYCCTBCHHBIX 1 CUHTCTHYCCKHNX BOJIOKOH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKAS XUMUS» BA3OBBIN

YPOBEHD Teopernueckne 0CHOBbI XUMHH

XUMHUYECKU 371eMeHT. AToM. Sipo aTtoma, U30TOoMbI. DJIEKTPOHHASI 000JI0UKA.
DHepreTUYecKre ypOBHH, MOJAYPOBHU. ATOMHBIC OpOMTalH, S-, P-, d-3JIeMEHTHI.
OcobeHHOCTH pacripe/ielieHus] JIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DISKTPOHHAS KOH(PUTYpaIls aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucteMa XUMUYECKUX 37eMEHTOB /1.
N. MengaeneeBa. CBsizb mnepuoguyeckoro 3akoHa u Ilepuonnueckoid CUCTEMBI
xumuueckux 3meMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJOXXHBIX BEIIECTB IO TPYIIaM M IEpPHOJaM.
3HayeHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BuIbl XUMHUYECKOM CBA3U
(KOBaJICHTHAsI HEMOJISIPHAsI W MOJSpHAs, MOHHAA, METa/uiMdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJICHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH M JOHOPHO-
akuenTopHbiil). BomoponHas cBsi3b. BalleHTHOCTb. DIEKTPOOTPHUIATEIHHOCTD.
CreneHb OKHUCIICHUS.

HMoHbBI: KaTUOHBI 1 AHWOHBI.

BemiecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUA. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBAa. THUMbl KPUCTAUIMYECKHX PEIIETOK. 3aBUCUMOCTb CBOMCTBa
BEIIECTB OT THNA KPUCTAIMYECKON PEIIETKH.

[TonaTue o qucnepcHbIX cucremax. VICTUHHBIE U KOJUTOUIHBIE PACTBOPBI.
MaccoBas 10151 BELIECTBA B PaCTBOPE.
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Knaccudukanus HEOPraHUYECKUX COCIMHECHUN. Homenxiiatrypa
HEOPraHMYECKMUX BEHIECTB. [eHeTudeckass CBA3b HEOPTraHWYECKUX BEILECTB,
MIPUHAUIEKAIIMX K PA3JTUIHBIM KJIACCaM.

Xumuueckass — peakuusa.  Krnaccupukanuss — XMMHYECKHMX — peakuuid B
HEOPraHUYECKON M OPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHSI MACChl BEILECTB;
3aKOH COXPAaHEHMS U NMPEBPALIEHUS SJHEPTUHU NP XUMUYECKUX PEAKIUAX.

CkopocTh peakiu, €€ 3aBUCHUMOCTb OT pPa3iuuHbIX (pakTopoB. OOpaTHUMbIE
peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOpbl, BIUAKOLNIME HA COCTOSHUE
xuMuudeckoro pasHosecus. Ipunnun Jle [latense.

Onextponurnyeckass aucconuanus. CuiibHble U cialble aiexTposnuTsl. Cpena
BOJAHBIX PAcTBOPOB BEIIECTB: KHCIJAs, HEWTpanbHas, MienouHas. [loHatne o

BOJOPOAHOM ITIOKA3aTcCJIC (DH) pacTBOpa. PCaKIII/II/I MOHHOIO0 OOMEHa. FHZ![!OHI/IB

HCOPTraHWYCCKHUX 1M OPTraHNYCCKHX BCIICCTB.

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKkuunm. [Touste 00 SJICKTPOJIN3C

pacmiaaBoOB U pacTBOPOB couen. [IpuMeHeHne 2IeKTpoIn3a.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUS BEIIECTB M HX IPEBpAIICHUN:
neMoHctpanusa tadnun «llepuonnueckas cucrema XuMHUYecKux sneMeHToB J[.U.
MeHneneeBay;, M3y4eHHE MOJENICH KPUCTAUIMYECKUX PeIETOK; HaOMoJeHUE U
OMHCaHWe ICMOHCTPAIIMOHHBIX U JTJA00PATOPHBIX OIBITOB (Pa3ilokKEHUE IMEPOKCHIA
BOJIOPOJIa B TNPUCYTCTBHUM KaTajau3aTopa,  OIPEIEICHUE Cpelbl PACTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCATBHOI'O MHIWKATOPA, PEAKIIMK MOHHOTO OOMEHA);
MPOBEICHNE MPAKTUICCKOU pabOThl «BiausHNE pa3aundHbIX (AKTOPOB HA CKOPOCTH

XUMHUYECKOU PEAKIIUN.
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PacuéTHble 3a1a4n

Pacy€tel 1o  ypaBHEHMAM  XMMUYECKHX  peakluid, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACYETHI, pacuy€Thl C HUCIIOJIB30BAHUEM IIOHATHSA «MAacCOBas

JOJIA BCIIICCTBaA».

Heopranuuyeckast xXumus

Hewmerannel. Tlonoxenne HemetaiuioB B [lepuoguueckoit cucteMe XUMUYECKUX
sanementoB [[.M. MenzaeneeBa U O0COOEHHOCTH CTpPOEHHsI aTOMOB. Duznueckue
CBOMCTBa HEMETAUIOB. AJUIOTPONHS HEMETALIOB (HA MPUMEpPEe KUCIOpOaa, Cephl,
docdopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (TaJOreHOB, CEphl, a30Ta,
docchopa, yraepoma W KpeMHHs) W WX  COCAMHEHUU  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertamnel. [lonoxenne meramioB B llepuomndeckol cucTeME€ XUMHYECKUX
anementoB JI. 1. MenzaeneeBa. OcOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JOYEK
aToMoB MeTajutoB. O6mue pu3nyeckue cBoricTBa MeTauioB. CIijlaBbl METaJIIOB.

DJIEKTPOXUMUUECKUMN Psiji HAMPSHKEHUM METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpUM, Kaiui, KaJblHi,
MarHui, aJlOMUHUM, IIMHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCAMHCHMUIA.

OO6mue cnocoObl MmoaydeHus MeTauioB. Metauryprus. Koppo3us MeTaios.

CriocoObl 3aIuThl OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHUS BEIIECTB M UX MPEBpaALICHUN:
M3y4deHHE KOJUIeKIMU «MeTauibl M CIUIaBbl», 00pa3lloB HEMETAIUIOB; pPEIICHUE
OKCIIEPUMEHTATBHBIX 3a/lady; HAOJIOJCHHE W OINMUCAaHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHA aFOMHHHS C PacTBOPAMU

KHCJIOT U IlIGJ'IO‘-IGfI, Ka4CCTBCHHBIC PCAKIIMK HAa KATHOHBbI MeTaJ'IJ'IOB).
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PacuéTHble 3a1a4n

Pacuérel macchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce MM O0BEMY OJHOIO M3 YYAaCTBYIOUIUX B PEAKIMM BELIECTB;
pacu€Tbl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU OTHO
U3 BEILECTB UMEET IPUMECH.

XuMHUSA 1 JKU3Hb

Ponp xumuum B obOecnedeHUM HKOJOTUYECKOM, DHEPreTUYeCKOW U MHUILEeBOU
0€30MacHOCTU, pa3BUTUU MeaulUHBL. [IOHSATHE O HAay4YHBIX METOJax MO3HAHMS
BEIIECTB M XUMHYECKUX PEAKIIHH.

[IpencraBnenust 06 OONMX HAYYHBIX MPUHIMIAX TPOMBIIIICHHOTO MOTYyYCHUS
BA)KHEHMIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepHuajabl, KpackKu, CTEKJIO, KEpaMHKa,
Matepuaibl ISl AJIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEpPAIbHBIC
yI00peHUs.

XuMHUsS W 30pOBbE YEJIOBEKAa: IMpaBWia HCIOJB30BaHUSA JIEKAPCTBEHHBIX
nmpenapaToB; IpaBuiia 0€30MacCHOTO HCIIOIB30BaHUS IPENapaToB OBITOBOM XUMHHU
B IOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H

Peanuzanust MeXIpeIMETHBIX CBA3EH MPU M3YUYEHUU O0IIEH M HEOPraHUIECKOU
xumu B 11 Kjacce ocCymecTBisieTcs dYepe3 HCIOJNb30BAaHUE KaK OOmux
€CTECTBCHHOHAYYHBIX MOHATUN, TaK U NOHSATHUM, SIBISIOLIUXCS CUCTEMHBIMU IS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [TUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAaydHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHaIW3, CHHTE3, KiIaccuukamusi, MEepUOANIHOCTh, HAOIIOACHUE,

OKCIICPUMCHT, MOACIUPOBAHUC, N3MCPCHUC, ABJIICHUC.
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duznka: MaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOTI, PaIUOAKTUBHOCTh, MOJICKYJIA, SHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOEe COCTOSHHE BEIIECTBA, (DM3UYCCKUE BETUUMHBI U CIIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, DJKocucTema, Ouocdepa, Makpo-
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC TOPOABI, IMOJE3HBIC HCKOIAEMbIE, TOTUIMBO,
PECYpCHI.

TexHoMOTUsA: XUMUYECKAs IMPOMBIIIJICHHOCTh, METALIYpPrusi, MPOU3BOJCTBO
CTPOUTEIIBPHBIX MAaTEPHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHIICBas
NPOMBIIIICHHOCTh,  (papMaleBTHYeCKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUasIoOB,

QJICKTPOHHAA IPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHUH.

11 KITIACC «OBIIAA U HEOP'TAHUYECKAS XUMMU S

YIJIYBJEHHBIA YPOBEHD TeopeTnuecKkne 0CHOBbI XHMHH
Atom. CocTaB aTOMHBIX A/I€p. XUMHYECKHUHN 371eMEHT. M30TOMbI.

KopnyckyiagpHO-BOJIHOBOW JIVaJIM3M, JIBOMCTBEHHAS IIPUPOAA DJIEKTPOHA.

CrpoeHne 3JIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC UYHCJIA. DHEPreTHUYECKHUE

YPOBHH M TOAYPOBHHU. ATOoMHBIC opOutamm. Kiaccudpukamus XAMHYSCKUX
aJeMeHTOB (S-,p-,d-,f-a;meMenTh1). PacrmpenenieHne 5SJIE€KTPOHOB IO  aTOMHBIM

Op6I/ITaJ'I}IM; IOPUHIIMII MHWHHUMYMA J3HCPIHMH, IPHUHITHUIT HaVJ'II/I, IIpaBujIo Xsz[a.

DONEeKTpOHHbIE KOH(QUTypaluu aTOMOB  3JIEMEHTOB MEPBOrO—YEeTBEPTOTO
MEpUOJIOB B OCHOBHOM U  BO30YXIEHHOM  COCTOSIHUM, BJEKTPOHHBIE

KOH(UTrypalu HOHOB.

61



Ilonarue 06 SHCPIrun HOHHU3alIlM, DHCPIrun CpoACTBA K

QJIEKTPOHY. DJIEKTPOOTPULIATEIBHOCTD.

Ilepuonnueckuit 3akoH U [lepuoanyeckas cucreMa XUMUYECKUX 31eMEHTOB /1.
H. Menneneesa. Cps3p NEpPUOAUYECKOro 3akoHa M lleprogudeckoil cHCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOECHUSA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMMUECKHX 3JEMEHTOB U 00pa3yeMbIX
UMH TIPOCTBIX M CIIOKHBIX BEUIECTB [0 TIpynmnaM M MNepHoJaM. 3HA4YCHUE
nepuoanueckoro 3akona /I. 1. Menneneena.

XuMudeckass CBsA3b. BuAbl XUMHUYECKOM CBA3U: KOBAJEHTHAs, WOHHAs,
MeTalindeckas. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBS3U: OOMEHHBIM U
JOHOPHO-aKIENTOPHBIA. DHEPIUs U JJIMHA CBA3U. [I0spHOCTH, HaNpPaBIEHHOCTh
Y HaChIIAEMOCTb KOBAJICHTHOM CBs13U. KpaTHbie cBs3u. BogopoaHas cBs3b.
MeXMOneKyIIpHbIE B3aUMOACHCTBYSL.

BajieHTHOCT, M BaJICHTHBIE BO3MOKHOCTH aTOMOB. FI/I6DI/II[I/I3aHI/IH ATOMHBIX

opOutanieii. CBs3b DJIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C UX TE€OMETPUUYECKUM
CTpoeHueM (Ha mpUMepe COeTMHEHHUI 3JIEMEHTOB BTOPOTO MEPUO/IA).
[IpencraBienne 0 KOMIUIEKCHBIX coeluHEHMsIX. COCTaB KOMIUIEKCHOTO HOHA:

KOMHJ’IGKCOO6p&30BaTGHL, JIUTaHAbI. KoopaunanmonHoe uwmcjio. HomeHknatypa

KOMIIICKCHBIX COCJMHCHUH. 3HaUeHHE KOMILICKCHBIX cocauHEHHN. IloHsATHE O

KOODJIWHAIIMOHHOU XUMUH.

BemectBa  MOJNEKYJISIPpHOTO W HEMOJIEKYJISPHOIO  CTpoeHUs.  THUIbI
KPUCTAJTMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTne o mucnepcHbix cucrtemax. MctuHHblE pacTBOphl. llpencraBieHune o

KOJVIOMAHBIX PACTBOpPAx. CriocoObI BBIPpAKCHHUA KOHIOCHTpAONK PAaCTBOPOB:

MacCCOBas O0Ji1 BCIICCTBA B paCTBOPC, MOJIAAPHAA KOHLCHTPAILIMA. HaCBIHleHHBIe u

HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamioruaparsl.
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Knaccudukanus m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpHBHANbHBIE
Ha3BaHUsA OTIEIbHBIX IPEIACTABUTEIICH HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKHX peaklUii B HEOPraHMYECKOW M OpraHu4ecKOn
XUMHUHU. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH COXPAaHEHUS U IPEBPALLCHUS
SHEPrUU MPU XUMUYECKHUX peakuusax. TemnoBbie 3PpHeKTbl XUMUYECKUX PEAKIUH.

TepmoxuMudeckne ypaBHEHUS.

CkopocTh XUMHUYECKOHN peakiinu, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (DAKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuuu. Kataaus u Kkatain3aTopsl.
O6patumble U HeoOpaTUMbIE peakiMu. XUMUUYecKkoe paBHOBecue. KoHcTaHTa

XUMHUYCCKOI'O PAaBHOBECCHA. (DaKTOpBI, BIUAOIINUEC Ha IIOJIOKCHHUC XHUMHNYCCKOI'O

paBHOBECHS: TEMIIEpPATypa, IaBJICHNE U KOHIICHTPAIlUU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.
OnexTponutnyeckas auccouuanusa. CuiabHbIe U ciiadble 3J1eKTpoinuThl. CTeneHb

AUCConuanum. HMoHHOE NIpOM3BECHUE BOJIbI. Cpez[a BOIHBIX pPacCTBOPOB:

KHUCIIOTHAs, HEUTpasibHas, mienouHas. Bomopomnsiii mokaszatens (PH) pactBopa.
I'mnponus come.
Peakuuu nonaoro ooMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxIum. CreneHb OKHCJICHUS.
Okucnurelb M BOCCTaHOBUTEINb. IIpoliecchl OKHUCIECHHMS W BOCCTAHOBJICHUA.
Baxueiiimne OKHCIUTEIN M BOCCTAHOBUTEIH. METON 3JIEKTPOHHOIO OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUs] BEIIECTB M  HMX IIPEBpAIlCHUN:
pa3IokKECHUE TMEPOKCHIAa BOAOPOAAa B MPHUCYTCTBUM KaTalW3aTopa; MOJAEIU
KPUCTAUTMYECKUX  PEIIETOK; MPOBEJICHUE  peakiuid  HOHHOTO  OOMEHa;
ONpPEJICIICHUE CPEeAbl PACTBOPOB C MOMONIIbIO HMHAMKATOPOB; U3YUYCHUE BIIUSIHUSA
pa3nu4HBIX (AaKTOPOB Ha CKOPOCTh XHMHYECKOM pEaKIud ¢ TOJOXKEHHUE
XUMHYECKOTO PABHOBECHSI.
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Heoprannyeckass Xumus

[lonoxxenne HemeTawioB B llepuonnyueckoll cUCTEME XMMUYECKUX JJIEMEHTOB
JI. . MenpeneeBa u 0COOCHHOCTU CTpOeHHUsI UX aToMoB. Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe Kuciaopoaa, cepsl, hocdopa
U yTiepoa).

Bonopon. Ilonyuenue, ¢uzmueckue M XUMHYECKHE CBOMCTBA: pEaKIUU C
METajulaMd ¥ HEMETajulaMd, BOCCTAHOBHUTENIbHBIE CBOWCTBA. [ MApHIBL.

TonauBHBIC AJIEMEHTHI.

lanorensl. HaxoskneHue B mpupojie, CHOCOOBI MOJydeHHs, (puznueckue u
XUMUYECKHE CBOMCTBA. ['amoreHoBomopoabl. BakHeilmme KuciaopoacoaepKaime
coeMHEHUs TayoreHoB. JIabopaTopHbIe M MPOMBIIUICHHBIC CITOCOOBI TOJYYCHUS
rajioreHoB. [[puMeHeHue TaJoreHoB U UX COSAMHEHUH.

Kucnopon, o3on. JlabopatopHble W MPOMBIIUIEHHBIE CIOCOOBI TONYYESHHS
kuciopoaa. dusnveckue U XMMHYECKHE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U

O30Ha. OKCI/II[LI H IICPOKCHUIBI.

Cepa. Haxoxnmenwe B mnpHpojae, CHOCOOBl TOJNy4YeHUs, (Qu3nueckue u
xumudeckue cBoiictBa. CepoBogopoxa, cyinbpuasl. Oxcun cepoi(1V), okcun
cepbl(VI). Cepuucrtas u cepHas KUCIOTHI M UX cond. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepbl U €€ COeIUHEHHUI.

Azor. Haxoxnenue B TpupoAe, CHOCOObI MONy4deHUs, ¢GU3HUECKHEe U
XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPUbl. OKCUIIbI a30Ta. A30THUCTasi U a30THAs
KHCJIOTBI U UX conmd. OCOOEHHOCTH CBOWCTB a30THOM KHCIOTHL. IIpuMeHeHme
a30Ta U €ro COeTMHCHUN. A30THBIE YI00pEHHUS.

®dochop. Haxoxmenume B mpupoAe, CHOCOOBI MOTyYeHHS, (PU3UYECCKHE U
xuMudeckue cpoictBa. Dochunbl m Gochun. Oxcuasl dochopa, dochopHas

kuciiora u €€ coimm. MeradochopHas n mupodocdopHas kuciaoTel, hochopucras
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u_dochopHoBatuctas KHUcaoThl. [Ipumenenue ¢ochopa W €ro COEIUHEHHUU.

docdopHbie yaoOpeHus.

VYrnepona, HaxoXKaeHue B Mpupoae. AJoTporHbie Moaudukanuu. Ousndeckue
¥ XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepoaoM. Oxkcuf
yraepona(ll), okcuxg yrmepoma(lV), yrompHas kuciota U €€  COJIH.

AKTUBUPOBAHHBIA  yroyib, ajacopOuusd. @PysiepeHbl, rpadeH, YIIEepoaHbIe

HaHOTPYOKkU. [IpruMeHeHre MPOCTHIX BEHIECTB, OOPA30BaHHBIX YIIEPOJIOM, U €T0
COCIUHCHUH.

Kpemuuii. Haxoxnenwe B mpupoje, CrnocoObl TONy4YeHUs, (uznueckue u
xumuyeckue cBorcta. Okenn kpemuusa(1V), kpemHueBast KHCJIOTa, CUITUKATHI.
IIpumeHenune kpemHus u ero coequHeHui. CTeKIo, ero nojay4eHue, BUAbl CTEKIIA.

[Tonmoxenune meramnoB B [leppoanyueckon cucteMe XMMHUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHHMS IEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.

PacnipocTpaHeHHe XMMHUYSCKUX YJIIEMEHTOB-METAJIIOB B 3€MHOM KOPE.

O6mue Qusnyeckue cBOMCTBAa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY U
TexHuke. CIiiaBbl METaJJIOB.
DNEKTPOXUMUYECKHUM Pl HATTPsDKEHHU MeTaiioB. OO0mue crocoObl MOTyYeHUs
METaJUIOB: THAPOMETAJUTYPrusi, MUPOMETAIIYPIusl, dJIEKTPOMETATUTYPIUsl.
[Tonsitue o koppo3uu MetaiioB. CriocoObl 3aIUTHl OT KOPPO3UH.
O6mast xapakrepuctuka wmetawioB |A-rpynmsl [lepuonnueckoir cucTeMbl
XUMHYECKUX dJeMeHTOB. Hatpuii u kammii: mnonydeHue, (QU3MYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.
Oo6mrast xapakrepuctuka wmetawioB |lIA-rpynmer [lepuonnyeckoit cucteMbl
XAMHYECKUX DJIEMEHTOB. MarHuii W KalublUi: TMONxydeHue, (U3NYEeCKue u
XUMUYECKHE CBOMCTBA, NPUMEHEHHE MPOCTHIX BEHIECTB M HX COCIUHEHUM.

XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHEHUS.
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ANIOMUHUIN: TIONTy4eHHE, (U3HUYECKHE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEUIECTBA W €ro coequHeHud. AM(pOTEepHbIE CBONCTBAa OKCHUIA U
TUAPOKCUA ATFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHMSL.

OO6mast  xapakTepucTuka MeTauioB  1moOouyHeix nonarpynn  (b-rpymm)
Ileproanueckon CUCTEMBI XUMUYECKUX JIEMEHTOB.

DuU3NYECKNEe M XUMHUYECKUE CBOWMCTBA XpoMa U €ro coequHeHuu. OKCuabpl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u guxpomaTsl, UX
OKHUCJIMTENbHbIE CBOMCTBA. [loydueHne u npumMeHeHne Xxpoma.

duznyeckue W XUMUYECKHME CBOMCTBA MapraHila M €ro COEJUHEHUH.
Baxneiimue coenunenus Mapranna(ll), wmapranua(lV), wmapranna(VI) u
mapranma(VII).

[lepmaHranat kanusi, €ero OKMCIUTEIbHbIE CBOMCTBA.

@u3nyuecKkue U XMMHYECKUE CBOMCTBA XKeje3a M ero coeauHeHuid. OKCUpl,
rugpokcuabl U conu xkene3a(ll) u sxeneza(lll). Tlonyyenne u npuMeHeHHE xee3a
U €ro CIUIaBOB.

dU3nYEeCKUEe U XUMHUYECKHUE CBOMCTBAa Meau M €€ coenuHeHuil. [lomyyeHue u
IPUMEHEHHE MEAU U €€ COCTMHEHU.

[Huuk: mnonydenue, ¢GU3NMUECKHE W XUMHUYECKHME CBOWCTBA. AMQOTepHbIE
CBOMCTBAa OKCHJAAa W THAPOKCHAA LWHKA, TUIPOKCOKOMIUIEKCHl IIMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHUM.

OKCHEpUMEHTAJIBHBIE METOJAbl H3Y4Y€HUs BEUIECTB W HX IPEBpAlLCHMN:
u3ydyeHrue oOpas3loB HEMETAJJIOB; ropeHHe cepsl, ¢ocdopa, xKeneza, MarHus B
KHCIIOPOZE; W3yYEeHHE KOUIeKuuu «MeTamuibl M CIUIaBbl»; B3aUMOJEHCTBUE
LIEJIOYHBIX U HIEJIOYHO3EMENBHBIX METAIJIOB C BOJOW (BO3MOXHO MCIIOJIb30BAaHUE
BHUJIEOMATEPHUAIIOB); B3aUMOJICHCTBUE LIMHKA W KEJe3a C pacTBOPAMM KHCIOT U
€JI0YEH; KAYECTBEHHBIE PEAKIIMU HA HEOPraHUYECKUE aHNOHBI, KATHOH BOJOpOAa

KU KaTHOHBbI MCTAJJIOB, BBaHMOﬂeﬁCTBHe I'MAPOKCHUIAO0B aJIIOMHMHHMA KM IOHHKa C

66



pacTBOpaMu KUCIIOT U IIEI0YEH; PELICHUE DKCIEPUMEHTAIbHBIX 3a7ay 10 TeMaM
«l"anorens», «Cepa u €€ coenMHEHUs», «A30T U (ocPop U UX COECTUHEHUS»,
«Mertasuibl TJIaBHBIX NOATPYNID», «MeTamibl HOOOYHBIX MOATPYII.
XuMHS U )KU3Hb

Ponb xuMuu B 06ecnie4eHrH YCTOMYUBOTO pa3BUTHUS YEJIOBEUECTBA.

IlonsaTue o HAaYYHbIX METOJaX IMO3HAHUA U METOJ0JIOI'MY HAYYHOI'O
HCCIICAOBaHUA.

Hayunbie TIPUHITUTIBI OopraHu3aIuu XUMUYECKOTO IPOU3BOJICTBA.
[IpomblnieHHbIE CIIOCOOBI  MOJYYEHHS BaXKHEHIIUX BEIIECTB (HA TpuUMepe
IPOU3BOJICTBA aMMHaKa, CEPHOM KUCIIOTHI, MeTaHoa). [IpoMbIlIeHHBIE CTIOCOOBI
MOJIYY€HUS. METAJJIOB M CIIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

U ero nocienctsus. lIpobieMa repepaboTKH OTXOJ0B W HNOOOYHBIX ITPOAYKTOB.

Ponr xummm B oOecneueHHH BHGPFGTHHGCKOﬁ 0€e30MMacHOCTH. H[ZI/IH[]I/IHLI

«3CIEHON XUMUNY.

XuMus W 370poBbe YenoBeka. JlekapcTBeHHBIC cpeicTBa. IIpaBuia
UCIIOJIb30BaHMUS JICKAPCTBECHHBIX IpenapaToB. Pojib XUMUHW B pa3BUTHH
M€ IULNHEIL.

XuMHSL TUIOM: OCHOBHBIE KOMIIOHEHTHI, MHIIEBLIE H00aBKkU. Poiib XUMHU B
oOecIieyeHNH IMUIIEBON OE€30IMaCHOCTH.

Kocmernueckne wu mapdromepHbie cpeacTBa. beitoBas xumus. IlpaBuma
0€3011acHOT0 HCIOJIB30BAaHMS IIperapaToB OBITOBOM XHMHH B ITIOBCETHEBHOMU
JKU3HU.

XUMHUS B CTPOMTEIBCTBE: BAXKHEHIIME CTPOUTEIbHBIC MaTepHaibl (IIEMEHT,
OCTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHndecKkrue U MUHEPaIbHbIE YOOPEHHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKII0, KEpaMHUKa.

Marepuaib! Uid DJIEKTPOHUKH. HaHOTEXHOJIOTHH.
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PacuéTHble 3a1a4n

Pacuéthl: maccel BemiecTBa WM O0BbEMA ra3oB MO HU3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WIH 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEILECTB;
Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIU OJHO U3
BEILIIECTB MMEET MNpUMEcH; Macchl (00BbEMA, KONIMYECTBAa BELIECTBA) MPOAYKTA
peaKiuy, €ClIM OJHO W3 BEIIECTB JAaHO B BHJE PACTBOPA C ONPEIEIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA; MACCOBOM JOJM W MOJISIPHOU
KOHIEHTpALMK BEIleCTBA B PACTBOpE; JOJIU BBIXOJIa NPOAYKTAa PpEAKIHH OT
TEOPETUYECKU BO3ZMOKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanus MexnpeaMeTHBIX CBI3eH TPU U3yUYCHHUH OOIIEeH W HEOpraHUYECKOM
xuMuu B 11 Kjacce oOCylIecTBIsieTCS dYepe3 HCIOJNb30BAaHUE KaK OOIIUX
€CTECTBEHHOHAYYHBIX TOHATHI, TaK W TOHATUN, NPHUHATBIX B OTIEIbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHSTH: SIBICHHE, Hay4dHbIM (akT, rumoresa,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KIacCU(UKAILMs, MePUOAUIYHOCTH, HAOIIOEHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJIETUPOBAHUE.

®uznka: Matepus, MUKPOMHP, MAKPOMHUP, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH,
MOH, HW30TOMNbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, JHEPreTUUYECKUN YpOBEHb,
BEIIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHUE BEIISCTBA, WACAIBHBIN Tas,
(dusznuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHUS, Macca.

buonorus: xneTka, opranusm, sKkocuctema, omocdepa, MeTaboIU3M, MaKpO- H
MUKPORJIEMEHTHI, OCIIKH, JKUPBI, YTIEBOABI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadms: MuHEpaANbl, TOPHBIE MMOPOMABI, MOJE3HBIE HCKOIAEMbIC, TOILIHMBO,

PECYPCHI.
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TexHoIorus: XuMu4ecKkas IMPOMBIINIJICHHOCTb, MCTAJLITYPIUA, CTPOUTCIIBHLIC
MaTCpUaJIbI, CEJIBbCKOXO3IHMCTBEHHOE IMPOU3BOACTBO, IMUIICBAA ITPOMBIIIJICHHOCTD,
(bapMaHGBTI/I‘ICCKaH IMPOMBIIIIJICHHOCTD, IMTPOU3BOACTBO KOCMECTHYCCKUX
InmpenaparTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPUAJIOB, SJICKTPOHHAA

IMPOMBIIIIIICHHOCTDb, HAHOTCXHOJIOI'MH.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEAMETA «XUMMWUSA»

10 KVIACC «OPTAHUYECKASA XUMMUS»

Bba3osrlii ypoBensb (1 1ac)

Yrayoaéunsii ypoBensb (1+24aca)

Kon-Bo Kon-Bo
4acoB . 4acoB
Pa3nen 1. TeopeTrndeckne oCHOBBI opranuveckoii xumum (3 1)\(94)
3y Tema 1. Ilpeamer oprannyecko XuMum. Teopusi XHMHYECKOI0 CTPOCHHUS OPraHUYECKHX 94

COoeIUHEeHUH
1| IIpenmer  OpraHM4YecKOM  XHUMHH: ee

BO3HHUKHOBCHHUC, pPA3BUTUC W 3HAYCHUC B
IMOJIYYCHHHN HOBBIX BCIICCTB KW MATCPHUAIIOB.

JleMOoHCTpalnu: — O3HAKOMJICHHUC C
O6paSHaMI/I OpPraHUYCCKHX BCIHICCTB )41
MaTcpuallaMi Ha HMX OCHOBC, — OIIBITHI IIO

NPEBPAIEHNIO OPraHUYECKUX BEIIEeCTB MPH
HarpeBaHuu (IJIaBJICHUE, OOYTIUBAaHUE W
rOpeHue).

DNEeKTPOHHOE CTPOEHUE aToMa Yriepojia: OCHOBHOE U
BO30YXJIEHHOE COCTOSAHUS. BajeHTHBIE BO3MOKHOCTH




aToma yriepojaa. XHMHYECKas CBSA3b B OPraHMYECKUX
COeIMHEHUSX. Tunbl ruOpuaAn3auy aTOMHBIX OpOUTanIei

yriaepona.

CBSI3U
Tuner

MexanuzMbl ~ 00pa3oBaHusi ~ KOBaJEHTHOM
(oOMeHHBIT u JIOHOPHO-AKIIEIITOPHBIN ).
NepEKPhIBAHMS aTOMHBIX OpOUTANICH; G- U TT- CBSI3H.

TeOpI/ISI CTPOCHUA OPTaHUYICCKUX COGI[I/IHCHI/Iﬁ

A. M. bytiepoBa, €€ OCHOBHBIE MOJOKEHUS.
CtpyKTypHBIE bopmyIibl OPTraHUYECKUX
BellecTB. ['omoiiorus, nuzomepusi. XuMUAUYECKast
CBSA3b B OpPraHUYECKUX COCAUHEHHUSX
OJIMHApHbIE M KpaTHbIE CBA3U. G- U T-CBA3W.
JlaGopaTOpHBIif  OTIBIT: MOJEIUPOBAHUE
MOJIEKYJI OPraHUYECKUX BEILIECTB.

OpunapHasi, nBOWHAs ©W TpoiHas cBA3b. CroOcoObBI
pa3pbiBa CBS3€H B MOJICKYJIaX OPraHMYECKHUX BEIISCTB.
[lonsiTne o cBOOOMHOM pagukane, Hykieodpuie u
AIEKTpoduIIE.
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CtpykTypHBIE POPMYJIBI PA3IMYHBIX BUJIOB: CKEJIETHAS.

Bunsl n3omepun: CTpykTypHasi, IpOCTPAHCTBEHHAS.

OneKkTpoHHbIE A()PEKThl B MOJEKYJIaX OPraHUYECKHX
COEIMHEHUN (MHAYKTUBHBIN U Me30MEPHBbINA 3D PEKTHI).

[IpencraBnenue 0 KJaccuguKanuu

OpPraHUYCCKHUX BCIICCTB. HOMCHKHaTypa

OpPraHUYCCKHX COG)II/IHGHI/Iﬁ

(cucteMaTuueckasl) U TpPUBHUAIbHBIC Ha3BaHUS
BaYKHEUILINX npeACTaBUTENEH KJIACCOB
OpPraHUYEeCKUX BEIIECTB.

OcobOeHnHoctu U KJaccuUKaIus OpraHudecKux
peakiuii. OKMCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B
OPraHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METObl M3YYCHHS BEIIECTB M HX
IpEeBpallCHUI: KaueCTBEHHOE OOHAapyXEHHE yriiepoaa H
BOJOpOJa B OPraHMYECKUX BellleCTBaX. Beruucnenus:

— ompenaesieHne MOJEKYISIPHON (OpMYITbI
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OpraHHU4€CKOro BCIICCTBA I10 MaCCOBBIM JOJIIM
9JIEMCHTOB, BXOOAIIIHUX B €0 COCTAB.

Paznen 2. YraeBomopoani (14)\(40)

2y

Tema 2. IIpeaesibHbIe YII€BOAOPOAbI — AJKAHBI, HMKJI0AJIKAHBI

64

ANKaHBI: COCTaB U CTPOCHUC, TOMOJIOTMYECKUU pAA.
MeTtaH u 3TaH — HpOCTGﬁH.IPIG NpeaAcCTaBUTCIIN

AJIKaHOB: (I)I/ISI/I‘ICCKI/IC CBOMCTBA.

HomenknaTtypa u uzomepusi aikaHoB. DJIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
sp3-rubpuausanus aTOMHBIX OpOMTalell yriepona,
o-cBsi3b. KoHbopMepbl.

HemoHnctpanusi: Duznyeckue CBOWCTBA aJKAHOB
(pactBopuMocTh). [IpakTuyeckas padora Ne 1.

[TonyyeHne MeTaHa U U3y4E€HUE €TO CBOKCTB.

MertaH 1 3TaH — XUMHUYECKHE CBOICTBA (peaKIuu
3aMelIeHUs U TOPEHUs), HAXOXKIEHUE B PUPOJIE,

IMOJIYYCHHC U IIPUMCHCHHUC.

XUMHUYECKHE CBOMCTBA aJIKAHOB: H30MEPHU3ALINH,
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JNETUAPUPOBAHUA, LUKIU3ALNU, MUPOJIN3A,
KpekuHra. IIpeacrasienue 0 MEXaHU3ME PEAKIIUN
PAIMKAILHOTO 3aMENIEHMS.

[Muxnoankanel. O6mas GopmMyia, HOMEHKIATypa U
nzoMepusi. OCOOEHHOCTU CTPOCHHSI U XUMHUYECKUX
CBOMCTB MaJjbIX (LMKJIONPONAH, LMKJIOOYTaH) U
(LMKJIOTICHTAH, IIUKJIOTEKCaH)
1uKI0aakaHoB. CrocoObl MOTy4YeHUS! U IPUMEHEHUE
UKJIOAJIKAHOB.

OOBIYHBIX

(6+1)u

Tema 3. HenpenesibHbIe YIi1€BOAOPO/IbI:

AJIKCHbI, aJIKAaIUCHbI, AJJKHHBI.

Tema 3. HenpeneabHble YIJI€eBOAOPOAbI: AJIKEHbI,
ajJKaJueHbl, aJKHHbI (13+2)4.

Tema 6. 'aioreHNpPoU3BOAHBIE YIJIEBOAOPOIA0B
(44).

(17+2)4

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKHIA
pAn. MPOINUJIEH MPOCTEUIINE
NPEICTABUTEN ATKEHOB: (PU3HMYECKUE CBOICTBA.

OTWIEH WU

AJKeHBI: SP’ruOpuIu3alus aTOMHBIX OpOUTaei

yriepoaa, 6- u - cBsizu. CTpyKTypHas u
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reoMeTpuueckas (IIUC-TPaHC-) U30MEPHSI.

Brluncnenuss: —  HaxoXIEHUE  MOJIEKYJIAPHOU 1P
bopMyJIbI OPraHUYECKOTO COCIUHEHHUS IO Macce
(00BEMY) IPOYKTOB CrOpaHusl.
OTWIEH W TPONUJIEH — XUMHUYECKHE CBOWCTBA 1

(peakiuu TUJPUPOBAHUS, rajoreHupOBaHMUs,

TUApATAllii, OKHUCICHUS W  TOJUMEPHU3AIINH),

noysiydeHue u npumeHenue. [Ipaktuyeckas paboTa

Ne 1. Tlonydenue 3THIIeHa M U3YUEHUE ETO CBOMCTB.
XUMHUUYECKHE CBOMCTBA aJIKEHOB: 3aMEIICHUS B 1
OUTOJIOKEHUE MPU JBOWMHOMU CBA3H. IIpencraBieHue o
MEXaHU3ME PEaKIMH __ 3IEKTPODUIBLHOTO
IIPUCOCIUHEHUS.
Tema 6. T'anoreHnpoW3BOAHBIE YTIIEBOJAOPOOB 1
(luac u3 4): DIEeKTPOHHOE CTPOECHUE
rajoreHONPOU3BOIHBIX YIJIEBOJIOPOOB.
JlemoHCcTpanus: duznveckue CBOMCTBA

YTJI€BOJIOPOJIOB (PACTBOPUMOCTD) YTIIEBOJOPOJIOB.
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Brruucnenus: ONPENEIICHUE MOJIEKYJISIPHOU
GbopMyJbI OPraHUYECKOr0 BEHIECTBA MO MacCCOBBIM
JTOJISIM JIEMEHTOB, BXOJISIIUX B €r0 COCTAB.

1P

JlabopaTopHblii OTIBIT:— MOJIEJIUPOBAHUE
MOJIEKYJI YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOAHBIX
Briuncienus no ypaBHEHUIO XMMUYECKOW pEaKIUu
(Macchl, 00bEMa, KOJTUYECTBA MCXOJIHOTO BELIECTBA
WM MNOpOJyKTa PEeakUMu IO M3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJHOTO M3 UCXOHBIX BEIICCTB
WJIM TIPOJTYKTOB PEaKIUH)

Tema 6. I'amoreHnpou3BOAHBIE YIJIIEBOJIOPOAOB (2
gyac u3 4): Peakuum 3amelieHusi TrajoreHa Ha
THAPOKCOTPYIIY, HUTPOTPYIITY, IMAHOTPYIIILY,
aMUHOTPYIIITY.

Tema 6. I'amoreHnpou3BOAHBIE YIIEBOIOPOAOB (3
yac u3 4): JlelicTBue Ha TaJIOr€HIPOU3BOIHbBIC
BOJJHOTO ¥  CIOMPTOBOTO  pacTBOpa  IIEJIOYH.
BzaumoencTBrue TurajgoreHajJkKaHOB ¢ MarHUEM U
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IIUHKOM.

Anxanuensl. byraguen-1,3 u metunOyraauen-

1,3: ctpoenue.

A.HKaI[I/IeHBIZ HU30JIMPOBAHHBLIC, KYMYJIMPOBAHHLIC.

OcobeHHocTH QJICKTPOHHOTO CTPOCHUA

Y XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2-
u 1,4npucoenunenue.

CriocoOn1 IMOJYYCHHA U IPUMCHCHHUC AJIKAIUCHOB.

AJNKaWeHBI: BaXXHEUIINE XUMHUUYECKUE CBOMCTBA
(peakius MOJIMMEPHU3ALIHH ). [Tonyuenue
CUHTETHYECKOT0 Kay4yyka U pe3uHbl. JIabopaTopHbIii
OTBIT: — O3HAKOMJIEHHE ¢ oOpasllaMH IUlacTMacce,
Kay4yKOB M PE3HHBI.

Tema 6. I'amoreHNpou3BOAHBIE YIJIEBOAOPOJOB (4
yac wu3 4): llonsitue 0 MeETaJNIOOPTraHUYECKUX
COCIUHEHUSIX. Hcnonbs3oBanue
rajoreHNpPOU3BOIHBIX B TEXHUKE U B
XUMHUYECKOM CUHTE3E.

OBITY,
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Breruncnenus: OIpCACICHNUC J10JIM BbIXOJa IMPOAYKTA
p€akurn OT TCOPECTUIYCCKH BO3MOIKHOTO.

1P

AJNKUHBI: COCTaB U OCOOEHHOCTHM CTPOCHHS,
TOMOJIOTUYECKUAN PsA. AUETUIEH — NPOCTEUIINNA
IPEACTAaBUTENb  AJIKHHOB:  COCTaB, CTPOCHHE,
¢u3nueckre cBONCTRBA.

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
MOJIEKYJT Sp-rudpuIU3aIUs
opbutaneit yriepona. XUMHYECKUE
TUMEpU3alid W TpUMEpHU3aIluu,  OKUCIICHUS.
Kucnornele  cBoiicTBa  aJKMHOB,  MMEIOIIHNX
KOHIIEBYI0O  TpOWHYIO  CBsizb.  KadecTBeHHBIE
peakiuu: Ha TPOWHYIO CBs3b, B3aUMOJICHCTBHE
alleTHJIeHa C aMMHA4YHbIM pPacTBOPOM  OKCH[A

cepeopa(l).

CTpPOCHUE
ATOMHBIX
CBOWCTBA;:

aJIKUHOB,

[Ipaktuyeckas padora Ne 3. [lonydenue amneruneHa
Y U3y4YE€HUE €r0 CBOWCTB.

AlleTUJIEH: XUMUYECKHE CBOMCTRBA (peaKIuu
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TUAPUPOBAHMS, TaJON€HUPOBAHUS,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

rUApaTalu,

2+1)u Tema 4. ApomaTnueckue yriieBoa0poabl (8+1)u
1| Apennl. benzon: coctas, crpoeHue, GpusndecKue u 1
XUMUYECKUE CBONCTBA (PEaKIMy rajJOreHUpOBaHUS U
HUTPOBAHUSA), TIOJTyUYEHHUE U IPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPbI 1
apoMaTUYecKux coerHeHui. JIabopaToOpHBIiA OMBIT:
MopaenupoBanue MOJIEKY apoOMaTHUYECKUX
yriaeBojioposioB. llpencraBieHue o MeXaHHU3ME
peakiui AMeKTPOQUILHOTrO 3aMeIIeHHUS.
Breruuciienus: — yCcTaHOBIIEHUE CTPYKTYPHOU 1P
(bopMyIIBI OPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0
XUMHYECKUX CBOMCTB HJIA CITIOCOOOB TOJTYYECHHUSI.
1P |Tonyon: coctaB, cTpoeHue, (Qusuyeckue u 1

XHUMHYECKHE CBOMCTBA (DeaKHI/II/I TaJJIOIrCHHUPOBAHNA

)41 HI/ITDOBaHI/IH), IOJYYCHHMEC M IPUMCHCHMC.

TOKCUYHOCTH apPEHOB.
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[IpencraBienne 00 OpPHUEHTHUPYIOLIEM JEUCTBUU
3aMecTUTeNel B OCH30JIbHOM KOJbLE Ha MpUMEpE
AJNIKUIIBHBIX paauKaoB, KapOOKCUIIbHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYMIbI, aTOMOB
rajoreHoB.

XUMHYECKHUE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB:

OKHCJIEHHE TOMOJIOIOB OCH30JI1a.

['eneTnyeckas cBs3b YIJIEBOIOPOJIOB,
MPUHAJICKAMMX K Pa3TMYHBIM KJ1accaM

Crioco0sl MOJIYYEHHUS apoOMaTHYECKHUX
YIII€BOIOPOJIOB. OcobeHHoctn XUMHUYECKUX
CBOMCTB cTUpoaa. [lonumepusanus ctupoia.

Bpiuucienusa: — yCTaHOBIICHHUE CTPYKTYpHOU
(dbopMyIIBl OPraHUYECKOro BEIIECTBA Ha OCHOBE €ro

XHMHUYECKHUX CBOMCTB HJIH CIIOCOOOB IMOJIYUCHHUA.

2y

Tema 5. IlpupoaHble HCTOYHUKH YIJIEBOJAOPO/I0B U UX NepepadoTKa

(4+2)4

[Ipuponusie HMCTOYHUKH YTIIEBOJOPOJIOB.
[TpupoaHbIii ra3 ¥ MOMYTHBIE HEDTIHBIC TA3bI.
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Hepte uw e€  mpoucxoxnenue.  CrnocoOsl

nepepaboTku HePTH: IEPETOHKA, KPEKUHT

(TepMHUUECKUN, KATATUTUYECKUM ), TUPOJIH3.

['eneTnueckast CBSI3b MEKY Pa3IMYHBIMU KiaccaMu 1
yIIEBOAOPOIOB.
['eneTrueckas CBs3b MEXIY PA3TMUHBIMU KJIacCaMu 1P
yIIEBOAOPOIOB.
[IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B 1
IPOMBIIIEHHOCTH U B ObITy. KameHHBIN yronb u
NPOJYKTHl €ro mnepepadoTku. JlemoHcTpamus: —
kosutekiuu «HedpTe» 1 «Yromby.
Bbruncnenus: —  ompeneneHue  MOJIEKYJSIPHOM 1

(bopMyIIBI KHUCIOPOIOCOIEPHKAIIETO OPTraHUuYECKOTO
BEIIECTBA IO MAacCOBBIM  JOJSIM
BXOJSIIMX B €ro cocraB; mo Macce (00bémy)
IPOJIYKTOB CrOpaHUs; MO KOJMWYECTBY BEIIECTBA
(Macce, 00BEMY) TMPOAYKTOB pEAKIUH W/WUIU
UCXOJHBIX BEIIECTB.

AJIEMEHTOB,
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Ypox 0600111eHHs] MaTepraia TEMBI. 1P
Pa3nen 3. Kuciopoacoaep:xkamue opranndeckue coexunenus (12 4)\(364)
3y Tema 6. Cnimptbl. ®eHO Tema 7. Cnimptol. @eHou 94
[IpenenbHbiE OTHOATOMHBIE CIIUPTHI. MeTaHon U 1
ATAHOJI: CTpOeHHE, (U3UYECKUE U XHUMHUYECKHE
CBOMCTBa (peakiMu C AaKTUBHBIMH METaJUIaMH,
rajoreHoBOJOpOJaMU, TOPEHHUE), TPUMEHECHHUE.
Bonmopoaneie  cBSI3M MEXAY — MOJIEKYJaMH
coupToB. JleHcTBHE MeETaHOJa W JTaHoJia Ha
opraHu3M uenoBeka. JlabopaTopHbIe OMBITHI: —
FOpeHUE COUPTOB; — OKMCJIIEHHWE HSTaHOJIA
okcuaom menu(Il).
[IpenenbHble  OAHOATOMHBIC CHUPTHI:  H30MEpUS, 1
kinaccudukanus. POu3nuecKkre CBOWCTBA aJKAHOJIOB.
JleMoHCTpanysi: pacTBOPUMOCTb CIHUPTOB B BOJIE.
CrocoObl TOJYy4eHUSI W MPUMEHEHHWE OHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA aJIKAHOJIOB: JIETUAPATaINH, 1
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OKHCIICHHSI, B3aUMOJECHCTBUE C OpPraHUYECKUMHU H
HEOPraHWYEeCKMMH KuciaoTramu. lIpeacraBneHue o
MEXaHM3ME PpPeaKIUd HYKJIeODUIBLHOIO 3aMelleHUs.
JemoHcTpanuu: 1. BsauMmopeiictBue dTaHona C
HatpueM. 2.  OkxwWclieHHME  3TWIOBOrO  CHUpPTa
TUXpoOMaTOM  Kajmusi  (BO3MOXHO  HMCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB).

MHOroaTOMHBIC  CIHUPTHL. DTUJICHIJIMKOIL U
TJIMIIEPHUH: CTPOCHHE, PU3NUEeCKHue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBHE CO  IIEJIOYHBIMHU
MeTaJlaMH, KaueCTBEHHAs  PEaKIus Ha
MHOTOaTOMHBIE CIIUPTHI). JlelicTBUe Ha OpraHu3M
YEJI0BEKa. [Ipumenenune TIIALEpUHA U
STWIEHIHKONs.  JlabopaTopHbie
B3aUMOJECHCTBUE TIJIHMIEPUHA C

meau(ll).

OIBITHI:
TUJIPOKCHIOM

MHuoroatoMHeIe CIIUPTHI: B3aUMOJIEUCTBHUE C
OPraHUYECKUMH U HEOPTaHUYECKUMH KHCIOTaMHU.
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[IpocTthie 3pupbl, HOMEHKIATYpa U U30MEPHSL.

OcobeHHocTy (HU3NYECKUX U XUMHUYECKUX CBOWCTB.

@deHoJ: CTPOEHUE MOJIEKYJbl, (U3NYECKUE U

XUMu4eckue cBorcTBa. TOKCHYHOCTH (heHoIIa.
[Ipumenenue dpenona. Beruncnenus

— 110 YPAaBHEHHUIO XMMHYECKOU peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEILECTBA UITU
IPOJYKTa peaKIMu M0 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJTHOT'O U3 MUCXOJHBIX BEIIECTB MU
IPOJYKTOB PEAKIUN ).

deHoN: B3aMMHOE BIMSHUAE THUIAPOKCOTPYIIBI H
OoeHzoimpHOTO  simpa. (OCOOCHHOCTH ~ XUMHUYECKHX
cBoicTB (eHona. KauecTBeHHBIE peakIiuy Ha (PEeHOJT.

denonopmasibIeTuIHAs CMOJIA.

[IpakTueckas pabora Ne 4. Pewenue
AKCIEPUMEHTANBHBIX 3aJay 1o Teme «Couptel H
(hEHOIBIY.

Ta

Tema 7. Anbaeruapl. Kap0ooHoBbIe KHCIOTBI.

Tema 8. Anbaernani. Kap0ooHoBbIe KHCJIOTBI.

214
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CioxHbie 3pupsbI

Caoxnbie 3¢pupsl. 7Kupbl

AJpneruasl " KETOHBL. dopmanbaerua,

alcTaJIbACTUA: CTPOCHHUC, (1)I/I3I/I‘IGCKI/I€ u

XUMHYECKHUE CBOMCTBA (peaKHI/II/I OKHCJICHHUA U

BOCCTAHOBJICHH, KAUYCCTBCHHBIC peaKI_[I/II/I) .

JlaGopaTopHBIE OTIBITHI:

OKUCJICHHE  albJCTHJIOB  aMMHAYHBIM
pacTtBopoM okcuiaa cepebpa(l) U rumpoxcuaom
menu(ll).

DNEKTPOHHOE  CTPOCHHE KapOOHWIIBHOW  TPYIIIHI.
['oMonoruueckue  psapl  aJbJIETUAO0B U KETOHOB:
U30MEpHs.

[Ipencrasnenue 0 MEXaHU3ME peaKuii

HVKJ’IGOd)I/IJII)HOFO IIPUCOCANHCHHUA aJIbACTHUAOB.

dopManbIETUI, alETATBICTH/L: TTOTYYEHHUE U
MIPUMEHECHUE.

AIIETOH: CTpOCHHUE, d)I/ISI/I‘-IeCKI/Ie H XUMHWYCCKHEC

CBOMCTBA (DeaKHI/II/I OKHCJICHUA 1
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BOCCT&HOBJ’IGHI/IH), IOJYYCHHEC U ITPUMCHCHUC.

Beraucienus: OTNpeNeTICHNE  MOJICKYJISIPHOM
(GbOpMyIJIBI  OPTaHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOJSIINX B €0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CrOpaHus; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU U/UIIH
UCXOJHBIX BEIIECTB, — YCTAHOBJICHUE CTPYKTYPHOM
(GopMyIBI OPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro

XUMHUYECKHUX CBOMCTB HJIH CIIOCOOOB MMOJIYUCHUA.

VYpok 0600111eH1s MaTepuana TEMBbI.

OnHOOCHOBHBIE  TIpejieNibHbIE  KapOOHOBBIE
KUCJIOTBl. MypaBbUHasi M YKCYCHas KHUCJIOTBI:
CTpoeHue, (pU3MYecKue U XUMUYECKHE CBOMCTBA
(cBoiicTBa, oOmue IsI  KJIacca  KHUCJIOT).
[Ipaktuueckas pabora Ne 2. CBoiicTBa pacTtBopa
YKCYCHOW KHCJIOTHI.

OcoOeHHOCTH  CTPOCHHUS MOJIEKYJT KapOOHOBBIX
kuciot. Mzomepust u HomeHknarypa. Bogopoansie
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CBA3U MCIKAY MOJICKYJIaMU Kap60HOBBIX KHCJIOT.

OnHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KUCIOTHI:
PEaKIMK C y4aCTUEM YTIIEBOJOPOIHOTO paauKaia.

MypaBbuHasi W YKCyCHasi KHUCJOTBI:  PEakKLMs
sTepuPUKALNHU, TOTYUSHHE U IPUMEHEHUE.

Oco0eHHOCTH CBOMCTB MYypPaBbUHOW KHCIIOTHI.

Mmuoroo6pasue KapOOHOBBIX KHCJIOT.
[IpencraBuTenn  BBICHIMX ~ KapOOHOBBIX  KHCIIOT:
NaJIEMATHHOBAS, JIMHOJICBAS, IMHOJICHOBAS KUCIIOTHI.

OcobeHHOCTH CBOMCTB HCIIPCOACIIBHBIX )41
APpOMATUYICCKUX Kap6OHOBLIX KHCJIOT, I[I/IKap6OHOBBIX
KHCJIOT, FH,I[pOKCPIKap6OHOBBIX KHCJIOT.

CreapuHoBass ¥  OJICMHOBas KHCJIOTBHI  Kak
IPEACTAaBUTEIN BBICIIUX KapOOHOBBIX KHCJIOT.
Mp11a KaK COJTM BBICIITUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE JICHCTBHE.

[ToHSITHE O CHHTETMYECKUX MOKOIINX CPEACTBAX
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CMCO).

[loHsiTue 0 MPOU3BOJHBIX KapOOHOBBIX KHCIOT —
CIIOXKHBIX 3(Upax, aHTUAPUIAX, TAIOreHAHTUIPHUIAX,
aMuJ1ax, HUTPUJIAX.

CrnoxHbIe 3hUpsI KaK MIPOU3BO/THBIE
KapOOHOBBIX  KHCJIOT. [ HAPOIM3  CIIOKHBIX
3(upoB.

Cnoxnbie >¢upnl. ['omomorudeckuii psija, oOmas
dbopmMyna, u3oMepus U HOMEHKIIATypa.

[IpakTryeckas paboTta No 5. Pemenne
IKCIIEPUMEHTANBHBIX 337124 110 Teme «KapOoHoBbIE
KUCTOTHI. CII0KHBIE YPUPBI».

Kupsel. I'mpponus xupoB. IIpumeHeHue KupoB.
buonornueckas posnp kupoB. Berancienus: — mno
YPaBHEHUIO XUMHUYECKOW peakuuu (Macchl,
00BEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
IPOAYKTAa peaknuuyM MO MW3BECTHBIM  Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX
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BEIECTB WJIH MPOAYKTOB PEaKIUN).

XKupsl: ctpoenue, puznyeckue CBOMCTBA.

OCoOEHHOCTH CBOWCTB HUPOB, COJAEPM AIIMX OCTATKH
HEeNpeleNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

KouTtponbphas pabora:
«Kucnopoacoaep:xariye opraHn4eckre
COCIMHEHUS».

2y

Tema 8. YrieBoanl

Tema 9. YrieBoabl

VYrieBojapl: cocTaB, KiaccU(UKaIMs YIrIeBOJAOB
(MOHO-, au- W TnoJucaxapuiel). [Mroko3a —
MPOCTENIINN MOHOCAXapHI:

OCOOEHHOCTH CTPOCHHSI MOJEKYINbI, (U3HUECKHE
U XHMHYECKHME CBOMCTBa (B3aUMOJEHUCTBHUE C
rugpokcuaom Mmenu(ll), okucieHne amMMHUadyHBIM
pactBopoMm okcuaa cepedpa(l), BoccTraHoBIeHUE,
OpoKeHHE TIIOKO3bl), HAXOXKJICHHE B MPHUPOJIE,
npuMeHeHHe, Ononorndeckas pojab. @OTOCUHTES.

@pyKTO3a KaK U30MEP IITIOKO3HI.

OnTtryeckas KOJ’IB‘—IaTO'HeHHaH

H30MCpUs.
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TayTOMEpU Ha 1OpuMepe MOJICKVYJIbI TJIFOKO3BbI,

IIPOEKIINH Xeyopca, 0,3-aHOMEPHI TITFOKO3HEI.

MoHocaxapuabl: rajlakrosa, pudosa, 1e30k- cupu0o3a.
PuU3NUECKUE CBOWCTBA M HAXO0XKICHUE B MPUPOJE.
JlaGopatopHbiii omnbiT: B3aumopeiicTBue pactBopa
II0KO3BI ¢ ruapokcuioMm meau(Il).

Caxaposa — HOpCACTAaBUTCI/Ib JHCaXapUuaO0B,
TUAPOJIN3, HaXOXIACHHUC B IIpUupoac )41
IIPUMCHCHUC. KanMaJI n OCJJI0JI03a KakK

npupoaHble ToauMepsl. CTpoeHHe Kpaxmaia u
nesutono3pl. du3nyeckue M XUMHYECKHE
CBOMCTBa KpaxMmana (TUAPOJU3, KauyeCTBEHHas
peakuus ¢ uoaoM). JlaGopaTOpHBIN OMBIT: —
B3aUMOJCHCTBHE Kpaxmaia ¢ HOJ0M.

Jncaxapubl: MaJbTO3a u
BoccranaBnuBaromue u HEBOCCTaHABJIMBAIOIINE
nucaxapunabl. Ilomucaxapuapl: riaukoreH. CTpoeHue
MaKpOMOJIEKYJI TJIMKOTEHA.

JJaKTO34a.
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XUMHUYECKME CBOWCTBA LEIUIIOJIO3bI:  TUAPOJIM3,
noisydyeHue d3pupo  uemnonossl.  [lonsatue 00
UCKYCCTBEHHBIX  BOJIOKHAaX (BHUCKO3a, alleTaTHBIH
MIENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coeaqunenus (3 1)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJ0TBI. Beiku

Tema 10. AMMHBI. AMHUHOKHUCJIO0THI. beJiku

9y

Amunbl. MeTHJIaMUH U aHUJINH COCTas,

CTPOCHUC, d)I/ISI/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA

(ropeHue, B3aUMOJICHCTBUE C BOJION U

KUCJIOTAMU ).

Knaccuduxamuss  aMuHOB:  anudaTHUYecKue U
apOMaTUYECKHUE; NEpBUYHBIC, BTOPHUYHBIE u
TpeTuuHble. AMUHBIL: n3oMepusi. CrocoObl MOTy4YEeHUS
U IPUMEHEHHE an()aTUIECKUX aMUHOB.

[Tomy4yenne anuIMHA U3 HUTPOOEH307Ia.

B3aumHoe BiMsSHUE TpPyNH aTroMOB B MOJEKYJe
anmwimaa. OCOOEHHOCTH XUMHUYECKMUX CBOWCTB
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aHunuHa. KayecTBeHHbIE peakUMW Ha  AHWIHH.
AIKUIMPOBAHHUE, B3aUMOJICHCTBHE
NIEPBUYHBIX AMHUHOB C a30TUCTOM KucioToi. Comm

AJIKMJIaMMOHUA.

AMUHBI;

AMWHOKHUCIOTBI Kak amdorepHbie
OpraHuyeckue coeauHeHud. Duznueckue u
XUMUYECKHE  CBOMCTBA  aMUHOKHUCIOT  (Ha

npuMepe TIHMIWHA). buosjorumueckoe 3HaYeHUE
aMUHOKHUCNOT. [lenTuasl.

HOMGHKJ’IaTypa 151 HN30MCpus. OT)ICJIBHBIC
MNpCaACTaBUTCIIM  O-daMUHOKHCJIOT: TJIMOWH, aJIaHWH,
d)eHI/IJIaJ'IaHI/IH, CCPHH, INIYTAMHMHOBAsA KHMCJIO0TA, JIU3WH,
nucTeruH. OnTudeckass M30Mepus aMUHOKHMCIOT: D- u

L-aMUHOKUCIOTHL.

Peaknus monukonaeHcauy, 00pa3oBaHue MENTHIHOM
cBs3u. JleMoHcTpanus: PactBopenre 6eIKkoB B BOC.

benkn kak mNpPUPOJIHBIE BBICOKOMOJIEKYJIAPHBIC
coenuHenus. [lepBuunas, BTOpu4YHas u
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TpeTUYHAsT CTPYKTypa OeikoB. XHUMHUYECKUE
CBOHCTBa O€NKOB: THJIPONM3, JIeHATyparus,
KayeCTBEHHbIE PEaKIMU Ha OEIIKU.

JleMoHCTpauuu: — JeHaTypauus OelKoB Npu

Harp€BaHWM, — OBCTHBIC PCAKIIUU OEJIKOB.

Ilonsatue 06 A30TCOACPKAITNX T'CTCPOINMKIIMYCCKHNX
COCAMHCHUAX. [TupuMUIMHOBEIE )41 IIYPHUHOBBIC
ocHOBaHUs. HyKIeMHOBBIE KMCIOTBI: COCTAB, CTPOCHME
1 OMOJOrnYecKas POJIb.

[IpakTrueckas pabora Ne 6. Pemenue

SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC

«A30Tcozlep>1<aume OpPraHUYCCKUC COCAUHCHUS.

Pa3ned. 5. BoicokoMouiekyasipabie coequHeHust (24)\(64)

Tema 10. IlnacTmaccel. Kayuykn. Bosiokna

Tema 11. BoicokoMoJieKYJISIpHbIE COEINHEHUSA

OcHoBHBIE TTOHSTHUS XUMHUHU
BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO,  CTEIECHb

I[MOJIMMCPHU3aln, CPCAHAA MOJICKYJIApHAA Macca.
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OcCHOBHBIC METO/bI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COCTMHECHU U —

MOJIMMEPU3ALINS U MOJTUKOHACHCAIUA.
IIpencraBicHue 0 CTEPCOPETYISIPHOCTH Hu
HAJIMOJICKYJIIPHOM CTPYKTYPE MMOJNMEPOB,
3aBUCHUMOCTh CBOMCTB IOJIMMEPOB OT UX
MOJCKYJIIDHOTO M HaAMOJCKYJIIPDHOT'O  CTPOCHMS.

JlemoHcTpanus o0pa3uoB pe3unbl. BuneodparmeHt
«BynkaHuzanusi pe3uHbI».

[IpakTrueckas pabora Ne 7. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a/a4 1o Teme «Pacmo3naBanue
OpPTaHUYECKUX COCTUHEHUI.

(IIOJIMDTUJIEH,  TIOJIMIIPOITHJICH,
IIOJIMBUHIJIXJIOPHU, HOAUCTHPOJI). HaTypanbHBIN
U CHHTETHYECKHE Kayuyykh (OyTaJueHOBLIH,
XJOPONIPEHOBBIM M M30IIPEHOBHIN). BoJiokHa:
HaTypaJIbHbIE (XJIOIIOK, IICPCTh, ENK),
HMCKYCCTBCHHBIC (QII€TATHOE BOJOKHO, BUCKO034a),

InacTmaccel
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CUHTETHYECKHE (KAIpOH U JIaBCaH).

JleMOHCTpanusi: — O3HAKOMJIEHHE C O0Opas3lamu
NPUPOJHBIX W HCKYCCTBEHHBIX  BOJIOKOH,
IUIaCTMACC, KayIyKOB.

[TnacTmacchl: MOJIMMETHIIME TAKPHJIAT,
MOJIMKapOOHATHI, NOJIMATUIICHTEpeTanart.
Yrunuzamus v nepepadboTKa IJIACTUKA. DJIaCTOMEPHI:
CHIIMKOHBI.

Ilonumepsl  crieyMaabHOIO Ha3HAYCHUS (TCd)JIOH,

KEBJIap., QJICKTPOIIPOBOAAIINC IOJMUMCEPHI,

OnopasiiaraeMble MOJUMEDHI).

[TpakTuueckas paboTta Ne 8. Pemenne
IKCIIEPUMEHTAIBHBIX 33/1ad 10 TeMe «Pacrno3HaBaHue
TUTACTMACC ¥ BOJIOKOH)

Pa3nen 6*. UTtorosoe nosropenue (14)\(54)

1P

Hroroasi kKOHTpoIbHAA padoTa 3a Kypc 10
KJIacca

1P

[ToBTOpenue. ['eHeTnUECKast CBSI3b MEKIY

Pa3IN4YHbIMHU KJIaCCaMHU OPTaHHUYCCKHUX COGI[I/IHGHI/Iﬁ

2P
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IloBrOopenue. Beruucinenus: — OIIpElICIICHUE
MOJIEKYJIAPHOU (DOPMYITBI OPTraHUYECKOTO BEIIECTBA O
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXO/SIIIUX B €r0 COCTaB;
no wmacce (00b€MY) TPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BeliecTBa (Macce, O0OBEMY) NPOIYKTOB
pEaKINy W/UIN UCXOIHBIX BEIIECTB; — YCTAHOBIICHUE
CTPYKTYpHOU (POpPMYJIBI OpPraHMYECKOTrO BEIIeCTBa Ha
OCHOBE €ro XHMHYECKHX CBOWCTB WM CIIOCOOOB
HOJTYYEHUSI.

2P

1 u B Hege10, Bcero 35 4, u3 HUX 3
Yy — pe3epBHOE BpeMsl

3 4 B Heaea1, Bcero 105 u, u3 HUx
10 ¥ — pe3epBHOE BpeMs

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O IPEJIMETA «XUMMWS»

11 KITACC «OBIIIAAA U HEOPTAHUYECKAA XUMUSA»

ba3sosblii yposens (1 yac)

Yray0aénnnlii ypoBeHnb (1+24yaca)

Kon-Bo
4acoB

Pa3nen 1. Teoperuueckue ocHOBBI xumum (124\36 u)

Kon-Bo
4acoB
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34 Tema 1. Ctpoenue aroma. Ilepuoanueckuii 3axkon u Ilepuoagnueckas @8+1)u
cucremMa xumMuieckux 3jemMeHToB JI. U. MenaeieeBa
1| Xumunueckuii anemeHT. ATom. SAnpo atoma, 1
U30TOIIBI.
KopnyckynsipHO-BOJIHOBON JIyayin3M, JIBONCTBEHHAs 1
npupona  anekTpoHa.  CTpoeHHME  DIEKTPOHHBIX
000J104eK aTOMOB, KBAHTOBbIE YHCIA.
Pacnpenenenne 3JIEKTPOHOB IO  aTOMHBIM 1
opOUTAJISIM; IPUHITUII MUHUMYMAa YHEPTUH, TPUHITUI
[Taynu, npaBuiio XyHAa.
1| OnexTtpoHHas 000y0YKa. DHEPITUHUECKUE YPOBHU, 1
OJIypOBHU. ATOMHBIE opOuTanu, S-, p-,
d-smementsl.  OCOOCHHOCTH  pacHpeaciIcHHs
AJIIEKTPOHOB MO OPOUTAISAM B aromMax AJIEMEHTOB
NEPBbIX  YETHIPEX MEPUOAOB.  IDJIEKTPOHHAS
KOH(UTypalrs aTOMOB.
DONeKTpOHHBIE KOH(HUTypamuu aToMOB 3JIEMEHTOB 1

MEPBOT0 — YETBEPTOTO MEPHUOJIOB B OCHOBHOM
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U BO30YKJIEHHOM COCTOSIHUM, 3JEKTPOHHBIE
KOH(UTypallui HOHOB.

ITonsarue 00 DHCPruM HMOHM3allMK, SHCPIrun CpoaCTBa

K 3JEKTPOHY. DIEKTPOOTPUIATENBHOCTb.

[lepuognueckunt  3akoH U llepuognueckas
cucTeMa  XuUMHU4Yeckux nanemenTtoB J[. M.
MengaeneeBa. CBsi3b NMEPUOJUUECKOTO 3aKOHA U
[Tepuonnueckoi CHUCTEMBI XUMHUYECKUX
snementoB JI. M. MenzaeneeBa ¢ COBpeMEHHOU
TEOpUE CTPOCHHS aTOMOB 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XMMHUYECKHUX DJIIEMEHTOB M
00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
I10 rpynram u MepUOJaM. 3HaueHHne
nepuoanyeckoro 3akona [[. 1. Menpaeneea.
JdemoHcTpanus
Bunpl Tabmun «Ilepuoaundeckas cucrtema

xuMu4ueckux aneMeHToB /1. 1. Menaeneeay»

O00011IeH1E U cCUCTEMATHU3AIHS 110 TEME.
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Pabota ¢ recramu B popmate EI'D

YPpOK KOHTpOJIA 3HAHUM MaTepuaia TEMbI 1P
PaGota ¢ recramu B popmare EI'D
44 Tema 2. CTpoenne BemecTBa. MHOroo0pasue BeuecTs 10 4
1| Crtpoenue BemiecTBa. XUMHUYECKasi CBS3b. Bujbl 1
XUMHYECKOW CBSI3U (KOBAJIGHTHAs HEMOJSIpHAs U
HoJIsipHasi, HIOHHAs, MeTaJuThuecKas). MexaHu3Mbl
o0pa3oBaHUs KOBAJIGHTHOW XHWMHYECKOW CBSI3H
(0OMeHHBIH U JOHOPHOAKIIEITOPHBIH).
BonopoaHast cBs3b.
BanentHoCTb.
DHeprus U TUTMHA CBSI3U. [TonsipHOCTB, 1
HaIlPaBJIEHHOCTh U  HACHIIIAEMOCTh KOBAJICHTHOU
cBs3u. Kparneie cBsizu. BogopoaHas cBs3b.
MexmoeKynsipHble B3aUMOAECHCTBUSA
BajleHTHOCTP W BAJIEHTHBIE BO3MOXHOCTH aTOMOB. 1

['ubpunmu3anus aTOMHBIX opOuTaeH. CBa3b
AIEKTPOHHOM CTPYKTYPBI MOJICKYII C MX
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TCOMETPUICCKUM CTPOCHUEM (Ha TIpUMEpEe COSTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

DIIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCIICHHUS.

Nownst: KaTUOHBI U AHUOHBI.
BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MTOCTOSTHCTBA
COCTaBa BEIIECTBA. UMbl KPUCTAIUIMYECKUX
pPEIETOK ¥ CBOMCTBA BeUIECTB. JleMOHCTpaums

MO,HGJ'II/I KPpUCTAJNIMYCCKUX pGIHéTOK

IIpencraBneHnss O  KOMIUIEKCHBIX  COEIMHEHUSIX.
CocraB KOMIIJIEKCHOT'O MOHa:
KOMILJIEKCOOOpa3oBaTeb, JINTaH]IBI.
KoopanHanmmoHHOe YHCIIO.

Homenkiatypa  KOMILJIEKCHBIX COCJIMHCHUM.
3HauyeHHE  KOMINICKCHBIX COCIMHCHHH.

[loHATHE O KOOPIWHAIIMOHHOU XUMUMU.

[TonsTve o nucnepcHbIX cucremax. McTuHHBIE U
KOJIJIOUIHBIE PacTBOPBI. MaccoBag JTOJISA
BEIIECTBA B PACTBOPE.
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CriocoObl  BbIpRXKEHHUS KOHIIEHTPALIUM  PAcCTBOPOB:
MaccoBasi [JOJI1 BEIIECTBA B PAacTBOpPE, MOJISPHAs
KOHLICHTPALIMS.

Hacslennsie Y HEHACBIIEHHbIE PaCTBOPHI, 1
pacTtBOpUMOCTb. Kpucramioruaparsi.
Bobruucienus
C  UCIIOJB30BAaHMEM IIOHATHUM  «MmaccoBas  JOJIA
PacTBOPEHHOIO BEILIECTBAY, «MOJISIpHAs
KOHLICHTpALIM»
1| Knaccudukanus HEOpraHMYECKHMX COETUHEHUH. 1
HomeHknaTtypa ~ HEOpraHMYeCKHUX BEILIECTB.
I'enetnyeckass cBsi3b HEOPIaHUYECKUX BEILECTB,
[IPUHAUICKAIINUX K PA3IMYHBIM KJ1accaM
(5+1)u Tema 3. Xumnueckue peakuuu (17 +1)u
Boruncienus 1P

— Macchl BEIIeCTBA UM 00bEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCe WA 00BEMY OJHOTO U3
YYaCTBYIOLIMX B PEAKIIUU BEILIECTB;
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— MAacCOBOH JJ0JIM U MOJIAPHOM KOHIIEHTPALUU

BEIIIECTBA B PACTBOPE

Boruuciaenus

— Macchbl (00b€Ma, KOJTMYeCTBa BEIEeCTBa) MPOIYKTa
peakuuu, €clii OJHO W3 BEUIECTB JaHO B BHUJE
pacTBOpa C ONPENCIEHHON MaCCOBOU T0JIEH

paCTBopéHHOFO BCIICCTBA

XuMuueckas peakius. Knaccuduxanus
XUMUYECKUX pEaKUUid B HEOPraHUYECKOU W
OpPraHUYeCKOM XMMHH. 3aKOH COXPAHEHHUS MaCChI
BEILECTB; 3aKOH COXPAaHEHUSA U IPEBPALICHUSA
OHEPI'UM IPU XUMUYECKUX PEAKLIMAX.

TernnoBeie 23 HEKTH XUMHUYIECKUX peaKkiuil.

TepMOXUMHYECKUE YPaBHEHUS.

Boruucienus

— TerIoBoro 3P eKTa peakiuu
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CkopocTh  peakuuu, €€  3aBUCHUMOCTb  OT

paznuuHbix (pakTopoB. OOpaTuMbie peaKIUu.
XuMHYeCcKoe paBHOBecue. PaKTOPBI, BIUSIOIIUE

Ha COCTOAHHUC XUMHWYCCKOT'O PaBHOBCCHSI.

[Tpunanun Jle larense.

IIpakTnueckas padora

Ne 1. Bausinue paznuuabix (akToOpoB Ha CKOPOCTh
XUMUYECKOW peaKu.

I'oMorenHsIe N T'CTCPOTCHHLBIC Karanus

PCAKIHHN. U KATAJINU3ATOPBI.

KoHcTaHTa XHMMHYECKOIO PaBHOBCCHA.

®daxTophbl, BIUAIONINE HA MTOJT0KEHUE
XUMHYECKOTO PaBHOBECHS: TEMIIEPATYpa, IaBICHUE U
KOHIIEHTPAIINH BEIIECTB, YYACTBYIOIINX B PEAKIIHH.
[Tpunmun Jle latense. IlpakTHyeckas padora

Ne 2. BnusiHue pa3nuyHbIX (PAKTOPOB Ha TOJOKEHUE
XUMHYECKOTO PABHOBECHS.

DnekTponuTuueckas auccornuanus. CuibHbIC U
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cialble 3JIEKTPOIUTHI. Peakuuu noHHOro oOMeHa.

JlabopaTopHas padora

— MPOBEACHUE PEAKINil HOHHOrO 0OMeHa

Breimonnenue pra}KHeHI/Iﬁ 1o TemaMm: CHIbHBIC U
ciiabble AJICKTPOJINTHI. CreneHn JucCConranmu.

Peakiinu noHHOro ooOMeHa.

Pemenue 3aa4 I10 TEMC. XHUMHUYECKOE PaBHOBCCHC

CunpHble U cnadbie 3eKTpoiauThl. Cpea BOAHBIX

pPacTBOPOB  BCIICCTB: KucJjiasi, HGfITpaJIBHaSI,
mcJIouHasd.

IlonaTue 0O BOJAOPOJHOM Tokazarenae (P H)
pacTBOpa. ['maponus OPTraHNYCCKHUX )41

HCOPIraHUYCCKUX BCIICCTB.

JlabopaTopHas pabora

— OIpCACICHUC CPCAbl PACTBOPOB BCHICCTB C
IIOMOIIBIO YHUBCPCAJIBbHOI'O HHAHWKATOPA.

HonHoe npowusBenienre Boabl. Cpeaa BOJAHBIX
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pacTBOpPOB: KUCIOTHAs!, HEUTpabHas, LIEI0YHasl.

Bonoponusiii nokazarens (pH) pactBopa.

['maponus conen. 1
1| OkucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKITUH. 1
JdemMoHcTpanus
Paznoxenne nepoKcuIa BOJIOpOJIa B
NPUCYTCTBUU  KaTaJU3aTopa. [lonsaTue 06
DJICKTPOIN3€ PACIIABOB UM PACTBOPOB COJICH.
[IpuMeHEHHE DJIEKTPOIN3A.
OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH. 1
Crenenb okucieHus. OKUCIUTEIb U BOCCTAHOBUTEIIb.
[Tporuecchl OKUCJICHUS u BOCCTaHOBJICHMUS.
Baxknenine OKHCIUTENNM M BOCCTAaHOBUTEIHU. MeTon
AJIEKTPOHHOTO OanaHca
DIIEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB. 1
1P | KouTtponsHas pabota 1 (Imomyroamue) KonTponwsnas padota 1 (tect B hopmare EI'D) 1
Pa3nen 2. Heopranuueckast xumust (164\514)
(8+1)u Tema 4. Hemerasiibl 294
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Boiuucienus

— Macchl (00b€Ma, KOJMYECTBa BEIECTBA) MPOIYKTa
peakluy, €CcilM OJHO W3 BEIIECTB JAaHO B BHUIE
pacTBOpa C ONPEACIEHHON MAaCCOBOM J10JIEN

paCTBopéHHOFO BCIICCTBA

Boruunciaenus

— H0JIX BbIXOA4 MPOAYKTA PCAKIUU OT TCOPCTHUICCKU
BO3MOXHOI'O

Hemeramibl. ITonoxeHne HEMETAJJIOB

B [lepuoanyeckoil cucreme

XuMHYecKux 3aemMmeHToB 1. 1. MenneneeBa
1 0OCOOCHHOCTH CTPOCHUS aTOMOB.

JdeMoHCcTpanuu

1. O6pa3iel HEMETaJIIOB.

Bomopon. ITlonydenuwe, du3nyeckue W XUMHUUYECKHE
CBOMCTBa (peakiuu C MeTalllaMd M HEeMeETalaMu,
BOCCTAHOBHTEIIbHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KauecTBEeHHBIE peaKlIMi HA HEOPTAHUYECKUE NOHBI U
KaTUOH BOJIOpO/A.

['uapunsl. TONIMBHBIE 3JIEMEHTBHL.

Pu3nuecKkrue CBOWCTBA HEMETAIIOB. AJUIOTPONUS
HEMETAJUIOB (HAa IIpUMEpe KHUCIOpOJa, CEpHl,

docdopa u yriaeposa).

Kucnopon u 030H. Yrieposa, HaxoXJIeHUE B MPUPOJIE,
QJUIOTPOIIHBIE  MOJAU(HUKAIUY.
yIoJib, aacopoumsa. DymiaepeHsl, rpadeH, YriepoaHbIe
HAaHOTPYOKH.

AKTHBHDOB&HHBII?I

JleMoHCcTpanumn

2. l'openue cepsl, hocdopa, xene3a, MarHus B
KHUCIIOPOJIE.

JlaGopaTopHbIe ONBITHI.

2. Ilonydyenue u coOupaHue ra3os.

XMMHUUYECKHUE CBOMCTBA BAKHEUIIUX HEMETAJJIOB
raJJlor€eHOB | coequHeHUM  (OKCHOB,
KUCJIOPOACOAEPKAIIUX KUCIIOT, BOJOPOIHBIX

ux
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COEIMHEHUN). [Ipumenenue
U UX COCTUHCHUM.

TaJJOIr€HOB

["anmoreHoBoAOPOIBI. Baxuenumne
KHCJIOPOJICOAEPKAIINE COEAUHEHNS TaJIOTEHOB.

JlaGopatopHbie Y IPOMBIIIJICHHBIE CIOCOOBI
MOJIYYEHHS ralioreHoB. [[pyuMeHeHne rajJoreHoB u ux
COEIMHEHUN.

XUMHUYECKUE CBOWCTBA BAXKHEUIIINX HEMETAJIOB.

Cepa u e€ coenqunenus. (Okcuapl, KUCIOPOI-

coaepKanme KHCJIOTEHI, BOJIOPOJHBIE
coenuHenus). Ilpumenenue cepel ©u €€
COeIMHEHUH.

Cepa. Haxoxnenue B mpupoje, criocoObl MOIY4YEeHHUS,
busnueckre U xuMudeckue cporcta. CepoBoOpoO,
cynbuael. Oxcun cepbt (IV), oxcua cepsr (V).
CepHucras u cepHas
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMmeHeHmne
CepbI U €€ COCTUHECHU.

KHCJIIOTBI u nx  COJIH.
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JlaGoparopHbie MPOMBINLJICHHBIE  CIIOCOOBI
nojiyueHust kuciopoja. dusznyeckue M XUMHUYECKHE
CBOMCTBA  KuUciopoza W o30Ha. [IpumeHenue
KHCJIOpOJa U 030HA. OKCHUIBI U TIEPOKCHIBI.

u

XUMHUYECKUE CBOUCTBA BAXHEUIINX HEMETAJLIOB.

A3orta Hu ero COCIMHCHUSL. (Oxcumpi,

KUCJIOPOJCOAEPKAIIUE KHUCIOThI, BOJOPOJHBIE

coenuHenus). [IpumeHeHue a3zoTa U €ro

COEIMHEHUMH.
Azot. HaxoxjaeHue B mpupojie, CrocoObl MOJy4YeHHUS,
buzmyeckue W XMMHYECKHE CBOHCTBA. AMMMAK,
HUTPU/IBI.
Oxcuapl a3ora. A30THCTass M a30THAsT KUCJIOTHI M HMX
coimi. OCOOEHHOCTH CBOMCTB a30THOH KHCIIOTHI.
[IpuMeHEeHHE a30Ta M €ro COCAWMHEHHI. A30THBIC
yI0OpeHus.

XUMHYECKUE CBOMCTBA Ba)KHCHUIITNX

HeMetaiioB.  Dochop u ero

COCJIMHCHUSI.
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(Okcumpl,  KHCIOPOJCOAEPXKAIIUE  KHUCIOTHI,
BOJIOPO/IHBIE COCTMHCHHS ). [Tpumenenue
docdopa u ero coeTMHEHUI.

®ochop. Haxoxaenue B  mpupoae, CHOCOOBI
nonydeHus, (U3NYECKUE W XUMHYECKHE CBOWCTBA.
®ochunst u pochun. Oxcuanl hocdopa, dochopHas
KHUCJIOTa U €€ COJIN

MetadbocdhopHas u  nupodochopHas  KHCIOTHI,

dbochopucrasg u bochopHOBATHCTAT KUCIOTHL.

[Tpumenenue ¢pochopa u €ro coeTUHEHUM.

dochopubie yaoOpeHus.

XHUMHUYECKHE CBOMCTBAa Ba)KHEHMIIIMX HEMETAJJIOB
(yrmepoga W KpPEeMHHUs) W HUX COCIUHEHUH
(OKCHUIOB, KHCJIOPOJICOAEPKALINX KHCJIOT,
BOJIOPOJIHBIX COCJIMHECHUM). [Ipumenenune
yTJIepoJia, KPEMHUS U UX COCMHECHUM.

OU3NUECKUE HW XUMHUYECKHE CBOMCTBA IPOCTHIX
BEIIIECTB, 00pa30BaHHBIX yriiepoaoM. OKcua yriepoaa
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(1), oxcun yrimepona (IV), yrompHas KuciiotTa u eé
COJTH. [IpumeHeHNE  MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIEPOAOM, M €TO0 COSTUHEHUI.

Kpemnuii. Haxoxnaenue B  mpupojie, CHOCOOBI
nojiyueHus, (uU3HUYEeCKMe W XUMUYECKHUE CBOMCTBA.
Oxcun kpemuusi(1V), kpeMHUeBast KUCIOTA, CUITUKATBHI.
[TpumMeHeHue KPEMHUS U €r0 COSAMHEHUI.

CTeKJ'IO, €10 IMOJYYCHHUC, BUABI CTCKJIA.

1P

Bouruuciienus

BCIICCTBA HJIN 00BEéMa Tra3oB IO

MacCChI
U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM
00BEMY OJTHOTO U3 YYAaCTBYIOIIHUX B PEAKIIUH

BEIIICCTB;

Macchl  (00BEMa,
NPOAYKTOB PEaKIuH,

HMCCT IIPUMCCHU

KOJINYECTBA BEIIIECTBA)
€CJIM OJHO W3 BEIIECTB

IIpakTHyeckue padoThl

Ne 3. PemieHue sKCriepuMEHTAIbHBIX 337a4 10 TEME
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«l ajmore”dnIy.

IIpakTHyeckue padorTbl 1
Ne 4. PemreHne sKCIEpUMEHTANBHBIX 3a7ad IO TEME
«Cepa u €€ coeTUHEHUSD.
1 IIpakTH4eckue padoTsl 1
Ne 2. Pemienne sKCHepUMEHTAJIbHBIX 3adad IO
teme «HemeTtanib»y
IIpakTHyeckue padorTbl 1
Ne 6. Pemienne skcrniepuMEHTaNbHBIX 337a4 MO TEMeE
«A3ort, pochop 1 UX COeTUHEHUSI.
KonTpoabHasi paGora 2
O06001eHne ¥ cucTeMaTH3ausl o0  TeMe 1
«Hemeramnery. Pemenne 3anau B popmare EI'D
8u Tema 5. Meta/iibl (21+3)u
1| Metaisl. [Tonoxenue METAJIJIOB B 1
[lepuonnyeckoit CUCTEME XUMHUYECKUX

snemenToB JI. M. MenneneeBa. OcoOeHHOCTH
CTPOCHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB
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MCTAJIIIOB.

JdemoHcTpanumn

— o0pa3iibl METAILJIOB

OOmass  xapaktepucThka MeTauioB  |A-rpymisl
[Iepronnueckoil CHCTEMBI XUMHUUYECKHX DJIEMEHTOB.
Hatpuii wu xanumii: mnomydyenue, Qusnyeckue W
XUMHUYECKUE  CBOMCTBA, IPUMEHEHUE  IPOCTBIX
BEILIECTB U UX COCUHECHUM.

JleMoHcTpanun

- B3aHMOH€ﬁCTBH€ MICJIOYHBIX W IICIIOYHO3CMCIIBHBIX
MCTAlJIOB C BOIIOﬁ (BOSMO)KHO HCIIOJIB30BaHHUC
BI/II[COMaTepI/IaJ'IOB)

O6mrass  xapakrtepuctuka MeTtamoB  |IA-rpymmb
[leppoguyueckoil CUCTEMBI XUMHYECKHX DSJIEMEHTOB.
Marnuif W Kajplluid: mojydeHue, (Qu3nYecKue u
XUMUYECKHE  CBOWCTBA, NPUMEHEHHE  IPOCTBIX
BEIIECTB M UX coenuHeHud. JKECTKOCTh BOABI U
CrocoO0BI €€ yCTpaHEHHH.
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XHUMHYECKHUE CBOMCTBA BAXXHCHUIIMX METAJLIIOB
(HaTpuil, Kanmui, KaibIUi, MarHui, aJTIOMUHUNA,
IIUHK, XpPOM, >K€JIe30, MEIb) U HX COCAUHEHUH.
JlaGopaTopHble ONBITHI

— KAYECTBECHHBIC PEAKI[MA HA aHUOHBI U KATUOH
aMMOHHUS;

— B3aUMOJCHUCTBUE THUAPOKCUIA AIKOMHUHHUS C
pacTBOpaMu KUCIIOT U LIEJIOYEH;

— KadyCCTBCHHBIC pCaKkuun Ha

KaTHOHBbI MCTaJIJIOB

AJIOMUHUM: TIOJTydeHHE, (PU3UUYECKUE U XUMHYCCKHEC 1
CBOWMCTBA, NPHMECHCHHE TIPOCTOrO BEIIECTBA M €r0
coenmMHCHUH. AMQOTEpHBIE CBOWCTBA OKCHUAA M
THAPOKCHIA AJIOMHHUS, THJIPOKCOKOMILICKCHI
AJIFOMUHUS.
O0001IeHre U cucreMaTusanus 1o reMe «MeTtajuibl 1P
riaBHOU moarpymmb». Tect B popmate EI'D

O6mue hu3ndecKre CBONCTBA METAJIOB. 1
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CmiaBpl MeETaUIOB. OJIEKTPOXUMHUYECKHU P
HaNPsKEHUW METaJI0B.

JdemoHcTpanumn
— KoJuieKius «MeTajuibl U CIUIaBbD».

— B3aUMOJICMCTBHUE MEIU C a30THON KHUCJIOTOM
pa3IMYHON KOHIEHTPAIUU

OO6miass  xapakTepUCTUKA  METALIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuogmyeckoit  cuCTeMbI
XUMHUYECKUX DJIEMEHTOB. DU3NUECKUe U XUMUUYECKHUE
CBOMCTBAa XpoMa M ero coeauHeHud. OKCHUIBI U
rugpokcu sl xpoma (1), xpoma (111) u xpoma (VI).

XpoMaTsel U JUXPOMATHI, UX OKUCIUTEIIbHbIE CBOKCTBA.
[lonydyeHue U npUMEHEHUE XpOMa.

PU3NYECKUE U XUMUYECKHE CBOMCTBA MapraHlla U €ro
coequueHui. Baxkneiime coenunenus maprania (1),
mapranmna (1V), mapranna (V1) u mapranmna (VII).

[IepmaHranat Kajius, €ro OKUCJIUTEIbHBIE CBOWCTBA.

OO6mme  cmocoObl  TIONYYEHUS  METaJIJIOB.
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Meramtyprus

PacnipocTpaHeHHe XMMHMUYECKHUX 3JIEMESHTOB-METAJIOB
B 3eMHOM Kope. Du3znyeckue U XMMHUECKHE CBOMCTBA
kKenesa U ero coenuHeHul. OKCHUABL, TUAPOKCUIIBI U
comu xkene3a (II) m xenesa (Ill). ITlonydenwe wu
IIPUMEHEHHUE KEJIE€3a U €r0 CILIABOB.

Menpb: mnonydeHuwe, (QUIMUECKHE W XUMHUYECKHUE
CBOMCTBA, NPUMEHEHUE NIPOCTOrO BELIECTBA U €TI0
COEIMHEHUN.

[Muuk: mnomydyeHue, QU3MIECKUE W XUMHYECKHE
CBOMCTBa, NPUMEHEHHE TIPOCTOTO BEIIECTBA MU €T0
coequHeHui. Amd¢oTepHble CBOWCTBA OKCHAA U
THAPOKCHIA ITUHKA, THIPOKCOKOMILIEKCHI ITUHKA.

Koppo3us MeTanios. CnocoOBbl 3aIIUThl ~ OT

koppo3uu. I[IpuMeHeHHe MeTalioB B OBITY H
TEXHUKE.

Beruuciaenus

— pacd€Thl MacChl BENMIECTBA MM 00bEMA ra30B
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M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WIH
00BEMY OJTHOTO M3 YYACTBYIOLIUX B PEAKIIUU
BEUIECTB; pacuéThl Macchl (00bEMA, KOTUYECTBA
BEILIECTBA) NPOAYKTOB PEAKIIMHU, €CITH OAHO U3
BEIIECTB UMEET MPUMECH;

— pacy€Tbl Macchl (00bEMa, KOTMYeCTBa
BEIECTBA) MPOAYKTa PEaKINH, €CJIU OJHO U3
BEUIECTB JaHO B BHJIE PACTBOPA C ONPEIEIEHHON
MacCOBOM J10JIei pacTBOPEHHOIO BEIIECTBA

IIpakTHyeckue padoThl

No 7. PemieHne SKCIEPUMEHTAIBHBIX 3a1ad IO TEME
«MeTautbl TOOOYHBIX MOATPYIII.

O000menne u cucremMarusanus o teme: «OOrme
cBoiicTBa MeTa/uioB. OOIMEe CHocOObI IMOMYYEHUS
MeTtajioBy. Pabora ¢ recramu B popmare EI'D

IIpakTH4eckue padoTbl

Ne 3. PemieHue skcriepuMeHTAIbHBIX 3a7a4 10
Teme «MeTalby.
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O6o0menue u cucrematusauusd 1no teme «Mertamibl
no0ouHoi noarpynmns». Tect B popmate EI'D

O06o061enue u cucreMaru3anus mo Teme «MeTauiby. 1
TectupoBanue\Pemenue 3a1a4d B popmate EI'D
1 |I'eHeTnuecKas CBSI3b BEIIECTB 1
Breinmonnenue ynpaxHenuin mo teme «l'eHeTnueckas 1
CBSI3b  KJIACCOB  HEOPraHUYECKUX  COCAMHEHUI
TectupoBanue\Pemienue 3aaau B popmate EI'D
O0001IEHNE U CUCTEMATH3AIIMS [0 TEME 1
«Hemeramnel. Metaiei». Tect B popmate EI'D
1 KonTponbHas pabora 2 1o teMme | KonTponbHast padora 3 o teme «Heoprannueckas 1
«Heopranuueckass XuMus» XHMID
AHanu3 KOHTPOJIBHOW pabOTHI. 1P
AHanu3 KOHTPOJIBHOW pabOTHI. 1P
Pa3znen 3. Xumus u :xxku3Hb (44\8 1)
(4+1)u . Tema 6. Xumusi v ;KM3Hb Tema 6. MeToabl NO3HAHUS B XUMMH. (10+5)u
XuMuA 4 )KU3Hb
1 | Ponp xumun B 00eCcrieUeHUH SKOJIOTHUECKOM, 1
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SHEPreTUYECKOM M MHINEBOM  0e30MacHOCTH,
pa3BuTuu MeauiuHbl. [loHATHE O HaydHBIX
METOJAX TO3HAHUS BEUIECTB U XUMHUYECKUX
peaKIuu.

XUMHSI TUIIM: OCHOBHBIE KOMIIOHEHTBI, IHILEBHIE
no0aBku. Ponb xumuu B oOecredeHUH MUIIEBOM
oe3omacHoctu. Kocmernueckue u mnapdromepHbie
cpenctBa. bertoBas xumus. IlpaBuna 6e3omacHOro
UCIIOJIb30BaHUSI  CPEJACTB  OBITOBOM  XUMHUM B
MOBCEJHEBHOM >KU3HH.

XuMHSL B CTPOUTENBCTBE. BaxkHEUIIMEe CTPOUTEIIBLHBIC
Marepuanabl  (IIeMEHT, OeToH). XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH CPeAbl U €ro MOCJIEeACTBUS.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUIIAX
IPOMBIIJICHHOTO TOJYYCHHS Ba)KHEHIITUX
BEIIECTB.

HayuyHble npuHUWNBI OpraHU3alUuyd  XHUMHUYECKOTO
npou3BoJicTBa. [IpoMbIITIEHHBIE CITOCOOBI TOTYyUEHUS
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BOKHEUIIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA

aMMHUaKa, CEpHOH KHCIIOTBI, METaHOJa).
[TpoMBITIUIEHHBIE CMIOCOOBI  TOJIYYCHHSI METaJUIOB
U CIUJIABOB.

IIpobiema 1niepepaboOTKM  OTXOJOB M NOOOYHBIX
IPOJIYKTOB. Poib XUMUU B o0ecrneyeHuu

SHEpreTUdecKor Oe3zonacHocTu. [IpUHIUIMBL «3eaEHON
XUMUN.

YenoBek B MHUPC BCHOICCTB U MATCPUAJIOB!:

Ba)KHCUIIINE CTPOUTCIILHBIC MaTcpualibl,
KOHCTPYKIOMOHHBIC MAaTCpHalibl, KpaCKu, CTCKIIO,
KCpaMHKa, MaTCpUaJibl JIIsA QJICKTPOHHKH,

HaHOMAaTepuajbl, OPTAaHUYECKUE U MHUHEpATbHbIC
yIOOpeHUs.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpacku, CTEKJI0, KEpaMuKa.

Matepuanbl g YJIEKTPOHUKHU. HaHOoTEXHOIOTHH

XUMUS B CEIbCKOM X03sHcTBE. OpraHn4ecKue

1 MUHEPAJIbHBIE yT00peHNSI.
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1Xumust w©  370pOBbE  UEJOBEKAa:  MpaBHiia 1
MCIIOJIB30BAHUSA  JICKAPCTBEHHBIX  I[IPENapaTos;
[paBuia 6e30macHoro UCII0JIb30BaHUs
rmpenapaToB OBITOBOM XHMHHM B TOBCEIHEBHOM

PKA3HU

[Moarotoska k k\p B popmare EI'D (yacth 1) 1P

[Moarotoska k k\p B popmare EI'D (yacth 2) 1P

1P MToroBast kKoHTpoOJIbHas paboTa HroroBas koHTponbHas padota B hopmate EI'D 1P

HroroBas koHTpobHas pabota B popmare EI'D 1P

AHaJIU3 UTOTOBOW KOHTPOJIBHON PabOTHI 1P

lu B Hemem10, Bcero 35 4, u3 HUX
3 4 — pe3epBHOE BpeM

3 4 B Heea10, Bcero 105 u, U3 HUX
10 4 — pe3epBHOE BpeMms

YpoBeHb 00ydeHHs

[IpakTnueckue paboOThI

KonTponbhbie paboThl

bazoBbrit

3

3

VYray6neHHbIiH

8
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YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
1. Xumusa: Yrnyoneunsiid ypoenb: 10 knacc: yueonux/ Epemun B.B., Ky3smenko H.E., Tepenun B.W., A.A. [Ipo3nos, B.B.
Jlynun; oxa pen. B.B. Jlynuna — 7 — uzn., crepeorun — M.: JIpoda.2020;

2. Xumusa 10 knacc: yue6. mis obmeoOpaszoBat. Opranuzanuii: 6a3oBeiil ypoens/ ['.E. Pynsutuc, ®.I'. ®enpaman. — 4-e uz .
— M.: IIpocsenienue, 2019.
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