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IMNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma mo Xwumuum mjisg obOyuarommuxcsas 10-11 kmaccoB MOY rummuasum Nel3 paspaborama B
COOTBETCTBUU CIOKYMEHTAMU:
-  ®enepanbHbiM 3ak0HOM Poccuiickoit @enepaumu ot 29.12.2012r Ne 273- @3 «O06 obpa3zoBanuu B Poccuiickoit @eaepaunm» (c
u3meHeHusimu ot 14.07.2022 r),
- mpukazoM MunuctepctBa mpocsenieHuss PO or 12 aBrycra 2022 r. Ne 732 "O BHeceHMHM HU3MEHEHUH B (denepanbHbIN
rOCy/IapCTBEHHBI 00pa30BaTENbHBIA CTAHIAPT CpeaHEro oOmero oOpa3oBaHMs, YTBEPXKACHHBIM mpukazoM MuHucTepcTBa
obpazoBanus u Hayku Poccuiickoit @eneparnum ot 17 mas 2012 r. Ne 413"
- npuka3zoM MunuctepcTBa npocsenienue Poccuiickoit @enepanuu ot 1 dpeBpans 2024 r. Ne 62 "O BHeceHHH U3MEHEHUH B
HEKOTOpbIe pHuKa3bl MuHucTepcTBa npocsenienus Poccuiickoit @enepannu, kacarommecs (heaepaibHbIX 00pa3oBaTEIbHbIX

MporpaMM OCHOBHOTO 00111eT0 00pa3oBaHus U CpeIHEro o01Iero oopazoBanus';

- ®epepanbHON 00pa30BaTENbHON MPOrpaMMOI CpETHETO 00IIEro 00pa30BaHusl, YTBEPKIACHHONW PUKa30M MUHIIPOCBEILIEHUS
Poccum ot 18.05.2023 r. Ne 371;

- npuka3zoM MunuctepcrBa npocseuenus: Poccuiickoit @eaepannn ot 01.02.2024 Ne62 «O BHECEHUH U3MEHEHUN B HEKOTOPbIE
npuka3bl MuHuctepcTBa npocenienus Poccuiickoit denepannun, kacaromuecs penepanbHbix oOpazoBaTenbHbIX mporpamm OO0 u
COOy»;

- npuka3om Munnpocsemenus Poccun ot 19.03.2024 N 171

"O BHECEHUM U3MEHEHUI B HEKOTOPbIE MpuKa3sl MuHHcTEepcTBa MpocBemienus Pocecuiickoit denepanuu, kacaromuecs penepaibHbIX
o0pa3oBaTeNIbHBIX IPOrpaMM HauyaJbHOTO 00IIEro 00pa3oBaHus, OCHOBHOTO 00IIEro 00pa30BaHUsS U CPETHETO OOIIEro
obpazoBanus"(3apeructpupoBano B Muntocte Poccun 11.04.2024 N 77830);

- CaHUTapHO-3MUIEMHUOJIOTHIECKUMH TPEOOBAHUSIMH K YCJIOBUSM M OpraHU3alMd 00y4YeHHs B 00I1€00pa30BaTENbHBIX YUPEKICHHUIX

1.2.3685-21 "I'urnennueckue HOPMAaTHUBbI u TpeOOBaHMS K
o0ecreyeHunIo 0e30macHOCTH u (unn) 0e3BpeAHOCTH TUISt YeJioBeKa (bakTopoB
CpeIbI oOuTaHus" (YTBepKIeHBI MIOCTaHOBJICHUEM ['maBHOTO rOCyJJapCTBEHHOTO

caHuTapHoro Bpaya ot 28 suBaps 2021 r. N 2) ;

- IOCTaHOBJIEHHEM [ JTaBHOTO roCcy/1IapCTBEHHOTO caHuTapHoro Bpauya Poccuiickort denepanmu ot 28 cenTsops 2020 1. Ne 28 «O6
yTBepxkaeHnu caHnutapHbix npasui CII 2.4.3648-20 «CanuTapHO-3MUAEMUOIOTHYECKIE TPeOOBaHMS K OpraHU3aIMsIM BOCIIUTAHUS U
00yueHUsl, OTJbIXa U 03I0POBJICHUS JIETeH U MOJIOACKM» (3apeructpupoBaHo B Muntocte Poccuu 18.12.2020r. Ne61573);



- OcHOBHOM 00pa3oBaTebHON POrpaMmbl cpeaHero oduero oopazosanust MOY I'mmuazum Ne 13;
- Ycraom MOY I'mmuazun Ne 13.

[IporpamMma o XUMHUHM Ha YpOBHE CpeIHEro o01ero oopasoBanus pa3padborana Ha ocHoBe denepanbHOro 3akoHa oT 29.12.2012
Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeboBaHMM K pe3yjabTaTaM 0CBOCHHS (efiepalibHON 00pa3oBaTeIbHOM
nporpammsl cpearero odmero oopazosanus (POIT COO), npencraBieHHBIX B DeepallbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yu€rom KonHuenuuu mnpenogaBaHus y4eOHOTO mpeaMeTa «XHUMUS» B 00pa30oBaTeNbHBIX OpraHU3aIUsiIX
Poccuiickoii @enepannu, peann3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHHUI «CTpaTeruu pa3BuTUs
Bocriutanusi B Poccuiickoit denepaunu Ha nepuon 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.)
OcCHOBY MOJXOJI0B K pa3pabOTKe MPOrpaMMBbI IO XMMUH, K OIPEJIETICHUIO 00ILIEl cTpaTeruu 00y4eHus, BOCIUTaHUS U pa3BUTHUS
00yyUaroImuxcs cpecTBaMu yueoHoro npeamera « Xumusi» aisa 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHIIENTYJIbHBIC
noJsioxkeHuss @I'OC COO o B3auMo00yCIOBICHHOCTH LIETIEH, COepKaHUs, PE3yJIbTaTOB 00yUEeHHs U TPEOOBAHUMN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ JaHHBIMH MOJIOKEHUSIMH IPOTPaMMa 1Mo XUuMuH (0a30BbIi YPOBEHB) Ha YPOBHE CPETHET0 00IIEeT0 00pa30oBaHUS:
yCTaHaBJIMBaET 00s3aTeIbHOE (MHBAPUAHTHOE) MPEMETHOE COIEpKaHue, ONPEIesIeT KOJIMUYECTBEHHbIE U KaY€CTBEHHBIC €0
XapaKTepUCTUKU HA KaXJOM 3Tare U3y4eHUs MpeIMeTa, MpelyCMaTPpUBAET IPUHIHUIIBI CTPYKTYPUPOBAHUS COACPIKAHUS U
pacrpeeNieHus ero 1o KjaccaMm, OCHOBHBIM pa3zesiaM U TeEMaM Kypca;

Ta€T MpUMEpPHOE pacrpeiesieHne YIeOHbIX 4acoB MO0 TEMATHUECKUM pa3jiesiaM, PEKOMEHTyeT MPUMEPHYIO TTOCIIeI0OBATEIHHOCTD
W3Y4YEHHUSI OTJICNIbHBIX TEM Kypca ¢ yU€TOM MEXIPEAMETHBIX U BHYTPUTIPEIMETHBIX CBSI3€H, JIOTUKK Y4€OHOT0 Mpoliiecca, BO3PACTHBIX
ocobenHocTel oOyyatomuxcs 10—11 kimaccos;

JTAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIe U3yueHUs NMpeaMeTa Ha YPOBHE COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO
o01ero 00pa3oBaHusi, COAEPIKATETLHON XapaKTEePUCTUKH IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
IPOrpamMMbl CpeAHEro o01Iero 00pa3oBaHusl (JIMYHOCTHBIX, METANIPEAMETHBIX, IIPEIMETHBIX ), OCHOBHBIX BUIOB Y4EOHO-
MO3HABATEJILHOM JESITEIbHOCTH 00Y4arOIIerocs o OCBOCHUIO coJiep:kanus npeameta. [1o Bcem Ha3BaHHBIM  MO3UIUSIM B
mporpaMme IO XWMHUU COOJIOJIeHAa MPEEeMCTBEHHOCTH ¢ (hefiepaibHON pabodeil mporpaMMoii OCHOBHOTO OOIIIET0 00pa30oBaHus 10
xumun (s 8—9 kimaccoB 00pa3oBaTeNbHBIX OpraHu3aliii, 0a30BbIi YPOBEHb).

Xumudeckoe 00pazoBaHUE, MOIyIaeMO€E BRIMTYCKHUKAMH 00111e00pa30BaTeIbHON OpraHU3aluy, SBISETCS HEOThEMIEMON YacThIO UX
oOpazoBaHHOCTH. OHO CITY>KUT 3aBEpIIAIOIINM TAllOM peaau3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHusl. JTH LICHHOCTH KacaroTCs MO3HAHUS 3aKOHOB IPUPO/IBI,



dbopMHUpOBaHUS MUPOBO33PEHUSI M 001N KYJIbTYphI UEJIOBEKA, a TAK)KE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU cpesie. Peannsyercs xuMuueckoe o0pazoBaHre 00y4aroluXcsi Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
cpencTBamMu yuyeOHOro npeamera « XUMusy, Cojep:KaHrue U MOCTPOEHUE KOTOPOTO ONPEEIICHBI B TPOTrpaMMe M0 XUMUU C YYETOM
crenuUKU HAyKu XUMHUH, €€ 3HAaUeHUs B IO3HAHUU NIPUPOJIbl U B MATEPUAILHOM JKU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOIIUX IIesen
Y TIPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpefHero obiero oopa3zoanus B Poccuiickoit denepanuu.
Tax, Hanpumep, pu GOPMHUPOBAHUH COACPKAHUS MPEAMETA «XUMHUSD YUYTSHBI CIETYIOIINE MOJIOKEHUS O crienu(rKe U 3HAaUeHUU
HAyKU XUMUHU.

XUMHSI Kak 5JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIpaeT ocoOyk pOJb B COBPEMEHHON LIMBUIIM3ALUH, B CO3JaHUU HOBOU
0a3bl MaTepuanbHOI KyJIbTypbl. OHA BHOCUT CBOM BKJIaJ B (POPMHPOBAHKE PAIMOHAIBHOIO HAYYHOI'O MBIIICHHUS, B CO3/IaHUE
LEJI0CTHOTO MIPEICTABIICHUS 00 OKPYKaIOLIEM MUPE KaK O €AMHCTBE IPUPO/bI U YEJIOBEKA, KOTOpOoe (POPMUPYETCS B XUMUU Ha
OCHOBE ITOHMMAaHMS BEILIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MUPA, OCO3ZHAHUSA B3aUMOCBS3H MEXIY CTPOCHUEM BEIIECTB, UX
CBOICTBaMH U BO3MOXXHBIMU 00JIACTSMU IPUMEHEHHUS.

TecHO B3aMOJEICTBYsI C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTEMIIEMOM YaCTbIO MUPOBOM KYJIBTYPBI,
HEOOXOMMBIM yCIIOBHEM YCIEIIHOTO TPY/Aa U )KU3HHU KaXJ10T0 4ieHa oomectBa. CoBpeMeHHass XMMHUsI KaK HayKa co3ujaTeNibHas, KakK
HayKa BBICOKMX TEXHOJIOTHI HalpaBJeHa Ha pPelleHUe rI100albHbIX POOJIEM YCTOHYUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOMH,
OHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBSI.

B cooTBeTCTBHM C OOLIMMH IIEISIMU U PUHIIMIIAMH CPEIHETO 0011ero 00pa3oBaHus coaepxkanue npeamera « Xumus» (1011 kmaccsl,
0a30BbI{ YPOBEHb M3YUEHHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJTOTOBKY 00YyYaromuXcsi, HEOOXO UMY
UM JUIsI BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKIOYEHUS B KU3Hb COLMYyMa, MPOJAOLKEHHS 00pa30BaHus B
Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsioIMMU MpeaMeTa « XUMHU» ABISAIOTCS 0a30Bble Kypchl — «Opranuueckas Xumusi» U «O0111as 1 HeOpraHu4yeckasi XuMus,
OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMa 3HAHUMW 10 HEOPTaHUYECKOU XUMUH (C
BKJIFOUEHHEM 3HAHUU U3 00IIe XMMUN) U OpraHrndeckoil XxuMuu. @opMUpOBaHUE JAHHOW CUCTEMbI 3HAHUHN NIPU U3yYEHUHU MIPEAMETa
o0ecrneynBaeT BO3MOXHOCTh PACCMOTPEHUS] BCEIO0 MHOI000Opa3usi BEIIECTB HAa OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUM XUMUH.
CtpykTypa conepkanus KypcoB — «Oprannyeckast XuMus» 1 «O0111ast 1 HeopraHuieckasi XuMus» copMUpoBaHa B Iporpamme 1o
XMMHH Ha OCHOBE CUCTEMHOTI'0 TIOJIX0/Ia K U3yUEHHUI0 yueOHOro MaTepuasna U 00yciIoBiIeHa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAHUU HA ONPEACIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHNYECKOW XUMHUH BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE
KJIACCUYECKOM TEOPUM CTPOCHMS OPTaHUYECKUX COCIMHEHUH, A TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX IIPEACTABICHUN
0 cTpoeHuu BemiecTB. CBeneHus 00 U3yd4aeMbIX B KypCe BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTIIEBOIOPOAOB J0 CIOKHBIX
OMOJIOTMYECKU aKTUBHBIX COEIMHEHHI. B Kypce oprannyeckoit XMMUM MOTy4YatoT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O

4



o01ero 00pa3oBaHus MepBOHAYATIbHBIC MPEACTABICHUS O XUMUYECKOM CBS3H, KIIACCU(UKAIIMOHHBIX IMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUUECKON PEaKIIUH.

[Tox HOBBIM YTJIOM 3pEHHUS B IIpeIMeTe « XUMUs» 0a30BOT0 YPOBHS pacCMaTpUBAECTCS U3YUYCHHBIA HA YPOBHE OCHOBHOT'O OOIIIETO
00pa3oBaHMs TEOPETHUECKUI MaTepHall U (PaKTOJIOTUYECKUE CBEJIEHUS O BEUIECTBAX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O0mias 1 HeopraHu4eckass XMMHs» 00y4JarolUMCs MPEJOCTABISIETCS  BO3MOXHOCTh  OCO3HAaTh 3HAYEHHE
NEPUOJINYECKOTO 3aKOHA C OOMIETEOPETUYECKUX U METOJOJIOTMYECKUX MMO3HIIMM, TIy0Ke MOHATh HCTOPHYECKOE N3MEHEHUE
GyHKIUN 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 0OBSICHSAIONIEH U TPOTHOZUPYIOIICH.

Enunas cuctema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U MPUMEHEHHUH, a TAKKE O XUMHUYECKHUX
pEAKLMAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUA T0NoaHAeTca B Kypcax 10 u 11 kmaccoB aneMeHTaMu coepKaHus,
UMEIOIIUMH KYJbTYPOJIOTUYECKUN U TPUKIAAHON XapaKTep. DTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSA3M XUMHH C JPYTUMU
HayKaMH, pacCKpbIBaOT €€ poJib B I03HABATEIBHON U MPAKTUYECKOM JIeATEIbHOCTH Y€I0BEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaYKEHUS
K IIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMHUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCSI B
OOLIECTBEHHO U JINYHOCTHO 3HAYUMBIX IPOOJIeMaXx, CBA3aHHBIX C XUMHEH, KpUTUUECKH OCMBICIMBATh UH(POPMALIUIO U IPUMEHSTH €€
JUTSI TIOTIOJTHEHUS 3HAHUM, PEIICHNS HHTEIUIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX UCCIIEIOBATENBCKUX 3aa4d. B 1esom conepxanue
yueOHOro npenMera « XUMHUsD» JaHHOTO YPOBHSI U3YUEHHS] OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y OOYUAIOLIUXCSI MUPOBO33PEHUYECKOIM
OCHOBBI JUJIsl TOHUMaHUs PHIIOCO(PCKUX UAEH, TAKUX KaK: MaTepUaIbHOE €JMHCTBO HEOPIraHUYECKOTO U OPraHU4eCKOro MUpa,
00yCIIOBIEHHOCTh CBOWCTB BELIECTB UX COCTABOM U CTPOEHUEM, TI03HABAEMOCTh MPUPOAHBIX SBJICHUHN MYTEM dKCIIEPUMEHTA U
peuieHusl IPOTUBOPEUN MEKy HOBBIMU (DAKTAMU U TEOPETUUECKUMU MPEANOCHUIKAMHU, OCO3HAHKUE POJIA XMMUU B PEIIEHUU
AKOJIOTUYECKUX MPOOIIEM, a TaKKe MPoOJIeM COepeKEHUS SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3AaHUsI HOBBIX TEXHOJOTUN U
MaTepHasoB.

B nnane peiieHus 3aj1a4 BOCIIMTAHUs, PA3BUTHS U COLMATN3aLMN 00yYatOUUXCsl MPUHSTHIE TPOrPAMMON 110 XMMHH TOIXO/IbI K
OTPENEICHUIO COICPKAHUS U TOCTPOEHUS IPEIMETa MPEAYCMATPUBAIOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX IEUCTBUIM,
UMEIOIINX 0a30BO€ 3HAUCHUE JIJIs1 Pa3IMYHbIX BUAOB JIEATEILHOCTH: pellIeHus Mpo0iieM, MoKUcKa, aHaliu3a U 00padoTKu nHpopmauuy,
HEOOXOUMBIX JIJIs1 NPUOOPETEHUSI ONbITA IPAKTHYECKOM U UCCIIeI0BATENbCKON NESTEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
NO3HAHUU XUMUH.

B mpaxTuke npernoaaBaHusi XMMUHM KaKk Ha YPOBHE OCHOBHOT'O OOIIIero 0Opa30BaHus TaKk U Ha YPOBHE CPEIHET0 00111ero 0opa3oBaHus,
IIPU OIPEACIIEHUH COACPKATEIBHON XapaKTEPUCTUKHU LENEH U3yUYEeHHsI PEAMETA HAITPaBICHUEM EPBOCTEIIEHHON 3HAYUMOCTH
TPaIUIIMOHHO MPU3HAETCS (HOPMUPOBAHNE OCHOB XMMHUECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON
NEATEIbHOCTH YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyIbTYpbl. C METOJANYECKON TOUKH 3PEHHS TAKOM MOAXO0J K
ONPENEIICHUIO LIEJIEH N3YyUEHHS IPEAMETA SIBJIAETCS BIIOJHE ONPABAAHHBIM.



CoriacHO TaHHOW TOYKE 3PEHUS TJIABHBIMU LIEISIMU U3YUYEHUS TIpeiMeTa « XuMus» Ha 6azoBoM yposHe (10-11 ki1.) siBasiroTCs:
dbopMHpOBaHUE CUCTEMbI XUMHUYECKUX 3HAHUI KaK BaKHEHIIIEeH COCTaBISAIONIEH eCTECTBEHHO-HAYUHON KapTUHBI MUPa, B OCHOBE
KOTOPOH JIe’KaT KIII0UeBbIe MOHATHUS, (YyHIaAMEHTAIbHbBIE 3aKOHBI U TEOPUU XMUMHH, OCBOECHUE S3bIKa HAYKH, YCBOCHUE U TTIOHUMAaHHE
CYIIIHOCTH JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;
dbopMHpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOaX IMO3HAHMS BEIIECTB M XUMHUECKUX PEAKIINA, HEOOXOAMMBIX JIJIS
MPUOOPETEHUS YMEHHUIN OPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPO/IC, B TPAKTUUECKON 1
MMOBCEIHEBHOM YKU3HH;

pa3BUTHE YMEHUI U CIOCOOOB JIESITEILHOCTH, CBA3AHHBIX C HAOIIOACHUEM U O0BICHEHUEM XUMUYECKOTO IKCTIEPUMEHTA,
cOOJIIOZIEHUEM MPaBUJI 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

Hapsny ¢ aTum coaeprkaresibHasi XapaKTepUCTHUKA 1eJied 1 3a/1ad U3yUeHUs TpeAMeETa B MPOrpaMme 1o XMMHUU YTOYHEHA U
CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMH MPHOPUTETAMU B CUCTEME CpeaHero obmiero oopazoBanusa. CerojHs B
MPENo/JaBaHUK XUMUU B OOJIbIIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUIECKON KOMIIOHEHTE COIepyKaHUsl 00ydeHUs,
OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA OIOIIE00pa30BaTeIbHON OpraHU3alliy, BIIAJICIONIET0 He HA0OPOM 3HAHUM, a
(GyHKIIMOHATBHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH | YMEHUSMH aKTUBHOTO MOJIYYSHUS] 3HAHUM U IPUMEHEHUS UX B peaIbHON
YKU3HHM JIJIS] PEIICHUS MTPAKTUYECKHX 3aJ1ay.

B aT10i1 cBS3M npu M3ydeHUU IpeaMeTa « XUMHUSH JOMHUHHUPYIOIEe 3HaueHnEe TPUOOPETAIOT TaKUe 1ETU U 3a7a4i, KaK:

ajanTtanys o0y4JarImxcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (GOPMHUPOBAHNUE MHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH,
TOTOBOM K CaMO0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIILHOMY MPUHSTUIO FPAMOTHBIX PEIICHUN B KOHKPETHBIX dKU3HEHHBIX
CUTYaIMIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMCHCHHUEM;

dbopmupoBaHUe y 00y4aIOIIMXCSl KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3JIMYHBIX BUJIOB JIEATEIIBHOCTH: PEIICHUs Tpo0JieM, MorcKa, aHaau3a U 00paboTku nH(popMaiu, He0OXOIUMBIX JIJIs
MIPUOOPETEHUS OMBITA IESITEIHLHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B MO3HAHUM XUMHH, a TAKXKE JIsl OLICHKU C TMO3UIUN
HKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMUSHUS BEIIECTB U XUMUUYECKUX MPOLIECCOB HA OPraHW3M YeJIOBEKa U MPUPOTHYIO CPEY;
pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00YJArOIINXCSI: CIIOCOOHOCTH
CaMOCTOSITEJIbHO IPUOOPETATh HOBBIE 3HAHUS 110 XMMHUHU B COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMU, UCIIOJIH30BATH
COBpeMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA U aHAIN3a y4eOHOW U HayYHO- OMYJISIPHOM HHPOPMAITUA XUMUIECKOTO
COJICpKAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y OOYJAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIIEHHUSI, HAOII0aTeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPU IUIAHWUPOBAHUH U MIPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;



BOCIIUTAHUE y 00Y4aIOMINXCS YOS KIEHHOCTH B TYMAaHUCTUUECKON HApaBJICHHOCTU XUMUH, €€ Ba)KHOM POJIM B PELIEHUH IT100AJIBHBIX
npo6JieM PallMOHAIBHOTO IPUPOOTIOIb30BAHMS, TONOIHEHHS SHEPTETUUECKUX PECYPCOB U COXPAHEHHUS IPUPOJTHOTO PaBHOBECHS,
OCO3HaHHS HEOOXOIMMOCTH O€peKHOr0 OTHOIIEHHUS K IPUPOJAE U CBOEMY 3[I0POBBIO, @ TAKKE MPUOOPETEHUS OIbITa
VICIIOJIb30BaHUs [TOJYyYECHHBIX 3HAHUM JUIs IPUHATHS TPAMOTHBIX PELICHUN B CUTyalUsAX, CBI3aHHBIX C XUMUYECKUMU SBJICHUAMU.
[enu u 3a7a4un U3ydeHus npeamMeTa « XUMHsD MOIYYHIH MOAPOOHYI0 METOIMYECKYIO0 HHTEpIIpETAIIO B pa3aene «[lnanupyembie
pe3yabTaThl OCBOCHHUS MTPOTPAMMBI 110 XUMHUNY, O1aroaps ueMy ooecreueHo YETKOE MPEICTaBICHHE O TOM, KaKhe 3HaHUS U YMEHUS
MMEIOT IIPSMOE OTHOIIEHHUE K peaau3alii KOHKPETHOM LEH.

B yueO6HOM 11aHe cpegHero o01iero 0opa3zoBanus mpeaMeT « XUMus» 0a30BOr0 YPOBHSI BXOJIUT B COCTaB MPEAMETHON 00J1acTH
«EcTecTBEeHHO-HAay4YHbIE TTPEAMETHI.

OO111ee YynciI0 YacoB, pEKOMEHIOBAaHHBIX ISl U3yueHUst XuMuu — 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezpento), B 11 kimacce — 34
yaca (1 4ac B Hezeno).

COAEPKAHUE OBYUEHUS

10 KJTIACC

Teopernueckre OCHOBBI OPTAaHUYECKON XUMHUH

[Ipenmer opraHnyecKom XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B MOJIYYEHHHU HOBBIX BEIIECTB U MaTepUANIOB. Teopus
CTpOCHUS Opranndeckux coeauneHuii A.M. bytiiepoBa, €€ ocHOBHbIE MOJ0KeHUS. CTPYKTYpHBIE (hOPMYJIbl OPTaHUUYECKUX BEILECTB.
['omonorus, nzomepusi. XMMHUYECKAs CBSI3b B OPraHUUECKUX COCTMHEHUSIX — OJITUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuduKauy OpraHudeckux BemiecTs. HoMeHKIaTypa opraHu4eckiux COeIMHEHUH (CUcTeMaThuuecKkas) u
TPUBHUAJIBHBIC HA3BAHUS BAXKHEUIIINX MPEACTABUTENIEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAIbHBIE METOABI U3YUEHHS BEIIECTB U UX MPEBPAILLICHUIN

O3HakoMJieHHE ¢ 00pa3iiaMu OpraHUYeCKUX BEIIECTB U MaTepraiaMy Ha UX OCHOBE, MOJACIMPOBAHNE MOJIEKYJI OPTaHUUECKUX
BEIIECTB, HAOIOICHHUE U OMTMCAHNE JEMOHCTPAIIMOHHBIX OTBITOB IO MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU
(ntaBnieHue, 0OyTIMBaHUE W TOPEHHUE).

YraeBonopoasl

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUH psi. MeTaH U 3TaH — MPOCTEUINE TIPEACTABUTENN aJTKaHOB: (PU3NYECKUE U
XMMHUUYECKUE CBOMCTBA (peaklny 3aMEIICHHS U TOPEHUSI ), HAX0XKIEHUE B MMPUPOJIC, MOTYYCHUE U TPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHUM Psil. DTUIIEH U IPOIUIIEH — IPOCTENILNE NPEACTABUTENN AIKEHOB: (PU3HUECKUE U
XMMHYECKHE CBOMCTBA (peaky r'MAPUPOBAHNS, TAIOTEHUPOBAHUS, THAPATALUU, OKUCICHUS U MTOJIMMEPHU3ALUH ), TOJTyUYEHUE U
IIPUMEHEHUE.

Anxaauensl: Oytaauen-1,3 u metunOyTtaauen-1,3: ctpoeHne, BaxHeNIIne XUMUYECKUE CBOMCTBA (PEeaKIysl MOIMMEPU3aLinN ).
[lony4yeHne CUHTETUYECKOTO KayqyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHUECKUN Psijl. AETHIIEH — MPOCTEUIITNI MPEACTaBUTENb ATKUHOB: COCTAB,
CTpOoeHHue, (PU3NYECKUEe U XUMHUECKHE CBOMCTBA (pEaKIMy TIPUPOBAHHUS, FaIOr€HUPOBAHUS, TUAPATALIUH, TOPEHUS ), TIOTyUYECHUE U
IPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHue, GU3NIECKHE U XUMUYECKUE CBOMCTBA (PEaKIuU TAJIOTEHUPOBAHUSI 1 HUTPOBAHUSA), TOJIYYEHUE U
npumeHeHue. Toayon: cocras, CTpoeHHE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (PEaKMU TAIOT€HUPOBAHUS U HUTPOBAHMS),
IIOJIyYEHHUE U IPUMEHEHHE. TOKCHUYHOCTh apeHOB. I eHeTHUecKas CBA3b MEXY YIVIEBOJOPOJaMHU, IPUHAMICKANTUMUI K Pa3InIHbIM
KJIACCaM.

[TpupoiHbIE HCTOUHUKH YTIeBOIOPOAOB. [IpupoiHblii ra3 u nonytHeie HePTsHbIE Ta3bl. HepTh u €€ npoucxoxaenue. Cnocoobl
nepepadoTKy He(TU: TTePEroHKa, KPEKUHT (TEPMUYECKUN, KaTAIUTUYECKU ), Tupoau3. [IpomykTel nepepaboTku HEPTH, UX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yrojib v NpoayKThl €ro nepepaboTKu.

OKCIEpUMEHTAIBHBIE METO/IbI U3YUYEHHMSI BEIIECTB U X MTPEBPALLCHUIA

O3HakoMIIeHHE ¢ 00pa3aMy IJ1acTMacc, KaydyKoB U pe3uHbl, Koyuiekuuu «Hedp1b» u «Yromnb», MoaenupoBaHie MOJIEKY
YII€BOAOPOIOB U raJIOr€HONPOU3BOIHBIX, IPOBEICHUE MTPAKTUYECKON PAaOOTHI: MOTYyYEHUE ITUICHA U U3YYEHUE €ro CBOMCTB.
PacuéTHrle 3amaun

Boruncienus o ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEILIECTBA WIIM MTPOJIYKTa PEaKUu Mo
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUH).

Kucnopoaconepxamuye opraHM4ecKue COEINHEHUS

[IpenenbHbIEe OTHOATOMHBIE COIUPTHL. METaHOII U 3TAaHOJ: CTpOeHUe, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKIuU C aKTUBHBIMU
MeTaJlIaMH, FaJIOr€HOBOJIOPOJaMH, TOPEHHE), TPUMEHEHNE. BOAOPOIHBIE CBA3M MEXKYy MOJIEKYJIaMU CIUPTOB. [[elicTBHe MeTaHONa U
3TaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaromMHuble COUPTHL. DTUIICHTINKOJIb U TIULEPUH: CTpOeHHE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (B3aMOJICICTBHE CO
HIEJIOYHBIMHA METAJIIAMH, KAUECTBEHHASI PEaKLs HA MHOIOaTOMHBIE CIIUPTHI). JleiicTBuE Ha opranu3M yenoseka. [Ipumenenue
[JIMLEPUHA U ATUJICHIJIMKOJIS.

®deHon: cTpoeHne MOJIEKYIIbl, (PU3NUECKHe U XUMHYECKHe cBOMCTBa. TokcuuHOCTh eHona. [Ipumenenue denomna.



Anpaerunibl U KeToHbl. PopMabIETu/l, alleTalbACTU: CTpoeHUE, GU3NUYECKUE U XUMUYECKHE CBOMCTBA (PEaKIIMKU OKUCIICHUS U
BOCCTaHOBJICHUSI, KAYECTBEHHBIE PEaKIINH), MOTyYECHUE U IPUMEHEHHE.

AlleToH: cTpoeHue, (U3NUeCcKue U XUMUUECKHE CBOMCTBA (peaKIMi OKUCICHHS] U BOCCTAHOBIICHHUS ), TOJIyY€HHE U PUMEHEHHE.
OAHOOCHOBHBIE MpEJIENIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAsl U YKCYCHASI KUCIIOTHI: CTPOEHHUE, (PU3NUECKUE U XUMUUECKHUE
CBOMCTBa (CBOMCTBA, OOIITHE IS KJIacca KUCIIOT, peaKIus dTepudukanun), moydeHue u npumeHenne. CteapuHoBast U OJICHHOBAS
KHUCTIOTHI KaK MPECTABUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mbljia Kak COJIM BRICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.
CrnosxHble 3pUpbI KaK TPOU3BOJIHBIE KAPOOHOBBIX KUCHOT. I 'uaponu3 cnoxHbiX 3gupoB. XKupsl. ['uaponus xupos. [Ipumenenue
XKUpoB. bruosornyeckas posib JKUPOB.

VYTrieBoibl: cocTaB, KiIacCU(PUKALUS YIIIEBOJOB (MOHO-, IU- U TIoJIMcaxapuibl). [11r0k03a — mpocTedmii MOHOCaxapHi: 0COOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3HMUECKUE U XUMUYECKHE CBOMCTBA (B3auMozeiicTBue ¢ rujipokcuaom meau(ll), okuciaenne aMmmMuaqHbIM
pacTBopoM okcuga cepedpa(l), BoccraHoBieHHE, OpOKEHUE TIIOKO3b]), HAXOXKACHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTUYECKas pOJib.
®dorocunTe3. PpyKTO3a KAaK H30MEP IIFOKO3HI.

Caxapo3a — IpeICTaBUTENb IUCAXapHI0B, THIPOJIN3, HAX0KICHHUE B IPUPOJIE U IPUMEHEHHE.

Kpaxman u nemironosa kak npupoHbie noaumepsl. CTpoeHue Kpaxmaiia u HesuIroio3bl. Gu3ndyeckne 1 XMMUYECKUE CBOMCTBA
Kpaxmana (THAPOJIH3, KAYECTBEHHAS PEAKIIUSI C HOTOM).

OKCIEpUMEHTAIBHBIE METO/IbI U3YUYEHHMSI BEIIECTB U X MTPEBPALLCHUIA

[TpoBenenue, HaOIIOIEHUE U ONTUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUN OJJHOATOMHBIX
crupToB (oKucieHue 3Tanosa okcuaom meau(1l)), MHOroaToMHBIX CIUPTOB (B3auMoOAeCTBUE TrulepuHa ¢ ruapokcuaom meau(ll)),
aNbJIETUO0B (OKHCIIEHHEe aMMHUAaYHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxkcunom meau(1l), B3aumoaeiicTBre kpaxmania ¢ HOJOM),
IPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuétHrble 3amaun

Boruncienus o ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEILIECTBA WU MPOAYKTa PEaKIUH 10
U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB MU MPOAYKTOB PEAKIIUH).

A3oTcoaeprkamme OpraHu4ecKue COeIMHEHUS

AMuHBI. MeTHIIaMUH U aHUJIMH: COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKHUE CBOMCTBA (TOpEHUE, B3aMMOICHCTBUE C BOAOW 1
KHCJIOTaMH).

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHnyecKkue coequHeHus. u3nueckue u XUMUYECKUEe CBOMCTBA aMUHOKHUCIIOT (Ha IpUMeEpe
mIMIMHA). bruonornyeckoe 3HayeHne aMuHOKUCOT. [lenTuabl.

Bbenku kak mpupoHbIe BBICOKOMOJIEKYIISIpHBIE coeAMHeHus. [lepBuuHas, BTOpUYHAsA U TPETUYHAS CTPYKTYpa OEIKOB. XUMUYECKHUE
CBOMCTBa OEJIKOB: THIPOJIN3, IEHATYPAIIMsl, KAUECTBEHHBIE PEAKIINK HA OEJIKU.



DKCHepUMEHTAIbHBIE METO/Ibl U3YUECHHS BEIIECTB U X MPEBPAIICHUMA

HabGnrogenue u onvcanye JEMOHCTPALIMOHHBIX OMBITOB: JIeHATYpalns O€IKOB IPU HarpeBaHUU, I[BETHBIE pEaKIIMU OEIKOB.
BricokoMouieKysipHbIe COSAMHEHUS

OCHOBHBIE MOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEPHU3alIuH,
cpeaHsisa MoJieKyJisipHast Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTMHEHUHN — MOJIMMEPU3ALINS U
MOJIMKOHICHCAIIUS.

[TnacTMaccel (MOAUATUIICH, TOJUMPONUIIECH, TOJTMBUHWIXIOPUT, TOTUCTUPOIT). HaTypalibHBIM ¥ CHHTETUYECKHUE KaydyKU
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN U U30MPEHOBLIN). BooKHa: HaTypaabHbIE (XJIOMOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCKO032a), CHHTETUUECKHUE (KalpOH U JIaBCaH).

DKCIEepUMEHTATbHBIE METO/Ibl U3YUEHHUS BEILIECTB U UX MPEBpaICHUN

O3HakomileHHE ¢ 00pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyyKOB.

MexnpenMeTHbIE CBSA3U

Peanu3zanus MexXnpeaMETHBIX CBSI3€M MPHU HW3YYEHHH OpPraHUYecKord Xumuu B 10 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BAHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSTHM, TaK U MOHSATUMN, SIBIISIOMIUXCS CUCTEMHBIMU JIJI OT/ACIIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO011e ecTecCTBeHHO-HAYUHbIE TIOHTHS: SIBJIEHUE, HAYYHBIN (paKT, TUIOTE3a, 3aKOH, TEOPUsl, aHAJIN3, CHHTE3, KJacCUupUKaIus,
NEPUOINIHOCTD, HAOIOZCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE.

®duszrka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SHEPTE€TUUECKHUI YPOBEHbB, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE
COCTOSTHUE BeIeCTBa, ((U3NYECKUE BETUYMHBI U €UHUIIBI UX U3MEPECHMUS.

buosnorus: kietka, opranu3M, buocdepa, 0OMeH BEIIeCTB B Opranu3Me, PoToCUHTE3, OMOJIOTHYECKH aKTUBHBIEC BelecTBa (OeKH,
YTJIEBOIBI, KUPBI, pepMeHThI). ['eorpadusi: MuHepasbl, TOpHBIE MOPObI, ITOJE3HbIC HCKOTIAaeMbIE, TOTUIMBO, PECYPCHI.

TexHOoJIOrus: MUIIEBBIE MPOTYKTHI, OCHOBBI PAIIMOHAIBHOTO MTUTAHUSI, MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKHUE
npenaparhl, MaTepUaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

TeopeTnueckre OCHOBBI XUMUH

XuMU4ecKuit 35eMeHT. AToM. SI1po aToMa, U30TOIbl. DIEKTPOHHAsA 000I04Ka. DHEPreTHUeCKUe YPOBHH, MOAYPOBHU. ATOMHBIE
opburany, S-, p-, d- anemenTsr. OCOOCHHOCTH paCIpe/IeNICHHS IEKTPOHOB 110 OPOUTAIISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX
NEPUOAOB. DIEKTPOHHAS KOH(PUTYpaLlUs aTOMOB.
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Ilepunonnuecknii 3akoH u lleproaudeckas cucreMa xumudeckux 35meMeHToB JI.M. Menneneesa. CBsi3b IEpUOANYECKOTO 3aKOHA U
[lepuonnueckoi cucTeMbl XUMHAYECKHUX 1eMeHTOB [[.1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX MU IIPOCTHIX U CJIOKHBIX BELIECTB 10 TPYIIaM U IepruoiaM. 3HaUYCHHUE
NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMUYECKas CBSI3b. BUIbI XUMHUECKOW CBsI3U (KOBaJIEHTHAsI HEMOJIIPHAS U MOJISIpHAsA, NOHHA,
MeTaunyeckas). Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOW XUMUYECKOM CBS3H (OOMEHHBIN U JOHOPHO-aKLENTOPHBIN). BogoponHas
CBA3b. BaneHTHOCTh. DIEeKTpOOTpULIATENBbHOCTE. CTeneHb okucaeHus. IoHbl: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBA BEMIECTBA. T UMbl KPUCTAILTMYECKHUX
peméToK. 3aBUCUMOCTh CBOKMCTBA BEIIECTB OT THUIA KPUCTAJUIMYECKON PEMIETKH.

[ToHsTHE O MUCTIEPCHBIX cucTemMax. MICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 10715 BELIECTBA B PaCTBOPE.

Knaccuduxkanus Heoprannyeckux coenrHennii. HomeHkiatypa Heopranuyeckux BeniecTB. ['eHeTudeckass  CBsI3b
HEOPraHUYECKUX BELIECTB, NPUHAICKAIIMNX K Pa3IUYHBIM KJIaccaM.

Xumnueckas peakiusi. Knaccuduxaius XUMUYECKUX peaKIil B HEOPraHMYECKOW U OPraHWYeCKON XUMHUH. 3aKOH COXPAaHEHUSI MaCChl
BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALIEHUS IHEPTUU [IPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3nyHbIX (hakTopoB. OOpaTUMbIe peakiuu. XuMudeckoe paBHoBecue. dakTopsl,
BIIMSIFOIIME HA COCTOSIHME XUMUYECKOTO paBHOBecus. [Ipunuun Jle [larense.

DnekTpoautuueckas aucconuanus. CUIbHbIC U clla0ble 3JIeKTpoduThl. Cpesia BOJHBIX pacTBOPOB BEIIECTB: KUCTIas, HEUTpaabHasl,
niesnouHas. [lonsitue o Bomopoanom nokazarene (pH) pactBopa. Peakiiuu nonnoro ooMena. I'uaposiv3 HeopraHuueCKux 1
OPTaHUYECKUX BEIIECTB.

OKHUCIUTETFHO-BOCCTAHOBUTEIIbHBIC peakiuu. [IoHsaTHE 00 AJIEKTPpOoIM3e pacIjiaBOB U pacTBOPOB cosieil. [IpuMeHeHue 251ekTposin3a.
DKCHEPUMEHTAIbHBIE METOAbI U3YUEHHUS BEIIECTB U UX MPEBPAIICHUN

HemoHctpanus Tabnun «Ilepuoanyeckas cucrema xumudeckux 3yemMeHToB .M. MenpaeneeBay, uzyueHue Mojienei
KPUCTAJUIMUECKUX PEIETOK, HAOIIOICHNE U OMTMCAaHUE IEMOHCTPAIMOHHBIX U JIJA0OPATOPHBIX OIBITOB (Pa3I0KEHHE MTEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTaau3aTopa, OIPEIEIIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO UHAMKATOPA,
peakiuu HOHHOTO OOMEHa), MPOBEICHNE TPAKTUIECKOM padoThl «BiausHre pa3audHbIX (AKTOPOB Ha CKOPOCTh XUMHUUYECKOU
pEeaKInumn».

Pacuérnblie 3anaun

Pacuétel o ypaBHEHUAM XMMHUYECKUX PEAKIIUM, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM TTOHATHUS
«MaccoBas J10J151 BEIIECTBA.
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Heoprannueckast Xumusi

Hewmetamnsl. [Tonoxxenne Hemeramios B [lepuoaundeckoit cucreme xumudeckux 3neMeHToB J[.M. MenaeneeBa u 0COOCHHOCTH
CTpoeHHs1 aTOMOB. PU3UYECKHUE CBOMCTBA HEMETAIOB. AJTIOTPOIHS HEMETAIIIIOB (Ha IpuMepe KUCJIopoa, cephl, hochopa u
yriepoaa).

XUMUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TalOT€HOB, CEPHI, a30Ta, pocdopa, yriepoaa u KPeMHHI) U UX COCTUHEHUN
(OKCHI0B, KHUCIOPOACOICPKAIUX KUCIOT, BOAOPOAHBIX COSIMHEHUN).

[IprumeHeHnEe BAXKHENUIIINX HEMETAIUIOB U UX COEIUHECHUM.

Mertamnsl. [Tonoxenue MmetaioB B [lepuoanueckoit cucteme xumuueckux 3memeHToB .. Menaeneera. OCOOEHHOCTHU CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. OO1Ke puzndeckrue cBocTBa MeTaIIOB. CIIaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN P
HaIpsHKEHUM METAJUIOB.

XHUMHUYECKHE CBONCTBA BaXKHEUIIINX METAJUIOB (HATPHH, Kalui, KaJIbIIUH, MarHui, allOMUHUMN, IIMHK, XPOM, JKEJI€30, MEJb) U UX
COCJIMHCHUU.

O6mue crocoObl oydeHus MetamuioB. Metautyprus. Kopposus MeTasios.

CriocoObI 3a1uThl OT KOppo3uu. [I[ppumMeHnenrne MeTamioB B ObITY U TEXHHKE.

DKcepuMEHTaIbHbIE METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBpAILICHUN

N3ydenne KomuieKuu «MeTallIbl M CIUIaBbI», 00pa3Ii0B HEMETAIIOB, PEIICHNE SKCIIEPUMEHTANIBHBIX 33J1a4, HAOII0ICHUE W OITHCAHUE
JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJICHCTBHUE THIPOKCH/IA aTFOMUHHUS C PACTBOPAMH KHUCJIOT M IIIEJIOUCH,
Kaue€CTBEHHbIC PEAKIIMU HA KATHOHBI METAJIJIOB).

Pacuétnpie 3agaun

Pacuétbl Macchl BelecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIK 00BEMY OJIHOTO M3 YUYACTBYIOIIUX B
peaKIuy BEeIIeCTB, pacuE€Thl MacChl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OJTHO U3 BEIIECCTB UMEET MPUMECH.
XUMHUS U )KU3HDb

Posnp xumuu B 00ecrieueHrH 3KOJI0THYeCKOM, SHEPreTUYeCKON 1 MUIEBON O€30MacCHOCTH, Pa3BUTUU MEeIUIIMHBL. [[oHsITHE O HAYYHBIX
METOJax MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBnenust 06 OOITUX HAYYHBIX MPUHIIAITAX TPOMBITIUICHHOTO MTOJTYYSHUST BaKHEHIITUX BEIIECTB.

YenoBek B MUpPE BEMIECTB U MAaTEPHUAJIOB: BAXKHEUIIINE CTPOUTEIIbHBIE MATEPUAIIbI, KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH,
CTEKJIO, KepaMuKa, MaTepualibl JAJisl SIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIbHBIC YA00PEHUS.

XuMusl ¥ 3J0POBBE YEJIOBEKA: TIPABHIIA NCITOIH30BAHMUS JICKAPCTBEHHBIX MPEnapaToB, MpaBuia 0€30MacHOTO UCTOJIb30BaHUS
npenapaToB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U
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Peanusanus MeXIpeIMETHBIX CBA3EH MPU U3YyYEHUH 00ILel 1 HEOpraHU4ecKol XUMHHM B 11 Kilacce oCyIlecTBIsETCs yepes
UCIOJIb30BaHUE KaK OOILIUX €CTECTBEHHO- HAYUHBIX MOHATUH, TaK U MOHITHUM, SBISIOLUIMXCA CUCTEMHBIMU JJIs1 OTJENBHBIX [IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATUS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KIacCu(pUKaIMs, IEPUOIUIHOCTD,
HaOJI0/IeHue, SKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBIICHHE.

®dusznka: MaTepusi, SHEPIHsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PATHOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKHUIA
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.
buonorus: kierka, OpranusM, 3KocucTema, ouocepa, MaKkpo- U MUKpO3JIEMEHThI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.
['eorpadusi: MuHepabl, TOpHBIE TOPObI, OJIE3HBIE HCKOMTAEMbIE, TOILIUBO, PECYPCHI.

TexHONorus: XuMU4YecKas MPOMBIIIIIEHHOCTh, METAJUTYPIHUsl, IPOU3BOJCTBO CTPOUTEIBHBIX MAaTEPUATIOB, CEIbCKOXO3SIMCTBEHHOE
IIPOU3BOICTBO, MHUIIIEBAsI IPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIIIIEHHOCTh, IPOU3BOJICTBO KOCMETUYECKUX NIPENapaToB,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, AIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHNHN HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUS 00YUaIOIMMUCS MPOrPaMM CPEAHETO 00111ero 00pa3oBaHuUs
(IMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM). HayuHO-MeToAnueckoit OCHOBOM sl pa3pabOTKH IIAaHUPYEMBIX Pe3yIbTaToOB
OCBOEGHHS IPOTPaMM CPETHETO OOIIET0 00pa30BaHus SBISETCS CHCTEMHO- e TEIBHOCTHBIN TOIXO.

B cooTBeTCTBUY C CHCTEMHO-EATEIHPHOCTHBIM TIOJIX0JIOM B CTPYKTYpE JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPEAMETa « XUMHSD Ha
YPOBHE CpeHET0 0011Iero 00pa3oBaHus BBIICICHBI CICAYIONINE COCTABIISIONIHE:

OCO3HaHHE 00YUYAIOIUMUCS POCCUICKON IPpayKIaHCKOW UIACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEITLHOCTH U
CaMOOIPEIEICHHUIO;

HaJIMYK1E MOTUBAIIMH K O0YyUCHHUIO;

I[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUIM TMYHOCTA Ha OCHOBE KJTFOUYEBBIX IIEHHOCTEH M UICTOPUIECKUX TPATUITUI
0a30BOI HAYKH XUMHH;

TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMH,
IPUCYIIUMHU LETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYphl U CIOCOOHOCTH CTaBUTh IIETH M CTPOUTH )KMU3HEHHBIC TIIaHbI.
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JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPEAMETa « XUMHUS JOCTUTAIOTCS B €IMHCTBE Y4EOHOW U BOCITUTATEIBHOM JIEATETLHOCTH B
COOTBETCTBUM C TYMAHUCTUYECKUMU, COLTUOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU U UcalaMUu POCCUIUCKOTO
IpaXKIaHCKOT0 00I11eCTBA, MPUHATHIMU B OOLIECTBE HOPMAMHU U MPABUIIAMU MTOBEIEHUS, CIOCOOCTBYIOIIMMU IpolieccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIIUXCA.

JIMIHOCTHBIE pe3yabTaThl OCBOCHUS MPEAMETA « XUMHUS» OTPaKatoT cPOPMUPOBAHHOCTH OMBITA IO3HABATEIPHON 1 TTPAKTHUECKON
JEATEeIIbHOCTH O0yYarOUIUXCs [0 Peain3aliy IPUHATHIX B OOIIECTBE [IEHHOCTEN, B TOM YUCJIE B YaCTH:

1)  rpaxkIaHCKOTO BOCITHTAHUS:

OCO3HaHMs O0YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U TIPaBOIMOPSIIKY;
MPEJICTABJICHUS O COILMAIIBHBIX HOPMaxX M MPaBHJIaX MEXINYHOCTHBIX OTHOIICHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM AEATEILHOCTHU MPHU CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATEIHHBIX
3a71a4, BBIIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyYMEHTHI IPYTUX MPU aHATU3€e Pa3IUYHbIX BUIOB YUECOHOM
JESATEIBbHOCTH;

2)  MaTPUOTHYECKOTO BOCIIUTAHMSL:

LIEHHOCTHOI'0 OTHOIIIEHUS K HCTOPUUYECKOMY U HAYYHOMY HACJICIUIO OTE€UECTBEHHON XUMHUU;

YBaXEHUS K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUH U MPAKTHUECKOTO MPUMEHEHHS! XUMHUH, OCO3HAHUS TOTO, YTO JIOCTUKECHUS
HAYKHW €CTh PEe3yJIbTAT JUIUTEIbHBIX HAOTIOIEHNH, KPOTIOTIUBBIX SKCIIEPUMEHTAIIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U
MIPAKTUKOB;

WHTEpeca U MO3HaBATEJIbHBIX MOTUBOB B MOJIYYEHUHU U MOCTEAYIONIEM aHAIN3€ HH(POPMALIK O TIEPEAOBBIX JOCTHUKEHHUIX
COBPEMEHHOW OTEUYECTBEHHON XUMHH;

3)  AyXOBHO-HPaBCTBEHHOT'O BOCITHTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMH, CBI3aHHbBIE C XUMUUYECKUMU SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHHUSI, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAEHUE U OCTYIIKM CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE
MOCIICICTBUNA 3THX MMOCTYNKOB;

4)  dhopMHpOBaHHS KYJIbTYPHI 3I0POBBS:

MOHUMAaHUS IIEHHOCTEH 37J0pOBOTO M 0€30MacHOT0 00pa3a )KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
(bU3UYECKOMY U TICHXUYECKOMY 3I0POBBIO;

coOro/IeHus MpaBuil 6€30MacHOro 0OpaIlleHUs ¢ BEIECTBAMU B ObITY, TOBCEIHEBHOM KM3HU U B TPYJOBOM N€ATETLHOCTH;
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MTOHUMAaHMS IIEHHOCTH MPaBWJI UHIAUBUYIBHOTO 1 KOJIJIEKTHBHOI'O 0€301MaCHOTO MOBEICHUS B CUTYAIUSX, YTPOKAIOIIUX 3I0POBBIO
U KU3HU JII0JICH

OCO3HAHMS TIOCJICICTBUN 1 HETIPUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KypEeHHS);

5)  TpymoBOro BOCIHMTAHU:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIENOBATEILCKON MEATEILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX
BHJIaX JCATCIHHOCTH,

YCTAaHOBKU Ha aKTHBHOE YYACTHE B PEIICHUU MPAKTUICCKUX 3374 COIMATLHON HAMPaBISHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);
WHTEpeca K MPAaKTUYECKOMY HM3YYCHHIO TIpodeccHil pa3IMvHOro pojia, B TOM YHCJIE Ha OCHOBE MIPUMEHEHUS ITPEIMETHBIX
3HAHUM 110 XMMMU;

YBAOXEHUS K TPYY, JIOISIM TPyAa B pe3yibTaTaM TPYAOBOU AEATEIHPHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHINBUTYJTbHON
TpaeKTOpUU 0Opa30BaHMS,

Oyaymieit mpodeccun U peanu3alui COOCTBEHHBIX KU3HEHHBIX IUIAHOB ¢ YYETOM JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMUH,
HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6)  DPKOJIOrMYECKOTO BOCIIUTAHUSI:

AKOJIOTHYECKH 11e71eCO00pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK HICTOYHUKY CYIIIECTBOBAHMS KU3HHU Ha 3eMIIe;

MMOHMMAaHMS TJI00AJIBLHOTO XapaKTepa dKOJIOTHISCKUX MPOOJIeM, BIMSIHUS SKOHOMHUYECKUX ITPOIIECCOB HAa COCTOSIHUE MPUPOTHOM H
COLUAIBHOM CpEbI;

0CO3HaHUS HEOOXOIMMOCTH UCIOJIB30BAHUS JOCTIKCHUN XUMUU JJIS PEIICHUS BOTIPOCOB PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHNS;
aKTUBHOTO HETIPUATHS JESHCTBHMA, TPUHOCSIINX BPEA OKpYXKaIoeld TPUPOTHON cpesie, yMEHUS MMPOTHO3UPOBATH HEOIAronmprsTHHIS
AKOJIOTUYECKUE TTOCIICICTBHS MPEMPUHIMAEMBIX JEHCTBUN 1 TIPEIOTBpAIaTh UX;

HAJIMYHSI Pa3BUTOTO 3KOJIOTHUECKOTO MBIITUICHHS, SKOJIOTHYECKON KYJIbTYPBI, ONBITA JIEATSILHOCTH SKOJOTHUECKON HAIIPaBJICHHOCTH,
YMEHUS PYKOBOJICTBOBATHCSI MM B TI0O3HABATEILHON, KOMMYHHKATUBHON M COIMAJILHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSTH UACOJIOTUN XeMO(POOHH;

7)  LEHHOCTH HAyYHOTO MO3HAHHS:

c(hOopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIICCTBEHHOM MPAKTHKY;
MOHUMAaHUS CreU(DUKU XUMHUH KaK HaAyKH, OCO3HAHUS €€ poJu B POPMHUPOBAHUU PAITMOHATILHOTO HAYYHOTO MBIIUICHHS,
CO3JJaHUU IIEJIOCTHOTO TIPECTABICHUS 00 OKPYKAIOIIIEM MUPE KaK O €IMHCTBE MPUPOJIBI M YEJIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH M perieHUu IpoOJIeM COXPAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUH IS COBPEMEHHOM MUBUIIN3AIINN: B €€ TYMaHUCTHYECKOW HAMPABICHHOCTH M BAXKHOU
pOJIM B CO3/ITaHUM HOBOM 0a3bl MaTEpHATBHOM KYJIbTYPhI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA —
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CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBOM U IKOJIOTHYECKOM 0€30MacCHOCTH, B PA3BUTHH MEJIUIIMHBI, 00ECIICYCHUH YCIOBUI YCIEITHOTO
TpyJa U IKOJIOTMYECKH KOM(MOPTHON KU3HU KaXKJIOTO YJIeHa 00I11eCTBa;

€CTECTBEHHO-HAYYHOW rpaMOTHOCTHU: MMOHUMAHUS CYIIHOCTA METO/IOB IMO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJB30BATh MOJTyYaeMble 3HAHUSA JIsl aHAJIU3a U OOBSICHEHUS SBJIICHUNA OKPY>KAIOIIETO MUPA U MTPOUCXOISIINX B HEM
W3MCHEHHH, YMEHUS JIeJaTh 000OCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DaKTOB U MMEIOIIUXCSI TAHHBIX C IEJTBI0 MOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO UCIOJIB30BaTh XMMUYECKHUE 3HAHUS JJIsI pEIlIeHUs TPOOJIEM B pealibHbIX )KU3HEHHBIX CUTYaIIUsIX;
MHTEpeca K IO3HAHUIO U UCCIIEI0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY MTOJTYYE€HUIO HOBBIX 3HAHUM MO
XUMUH B COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3IMuHbIX chepax npodheccuoHaTbHOM NeATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHUS YUEOHOI0 IpeaMeTa « XMMUs» Ha YPOBHE CPEIHEro o01iero o0pa3oBaHus BKIIOYAIOT:
3HaYUMBIE JUIs (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXIMCIUIUIMHAPHBIE (MEXKITPEIMETHBIE) OOIIIEHAYYHbIE TTOHATHS,
OTpa)karolllye HEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHELU(PHUKY METOI0B NTO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax
(MaTepwusi, BEIIECTBO, SHEPTUS, SIBJICHUE, IIPOIIECC, CUCTEMA, HAYUHBIN (PAKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEJOBaHNE, HAOII0JEHUE, N3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

yYHUBEpCalbHbIe yUeOHbIE 1eWCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 0OecnieunBatomue (GopMHUpOBaHUE
(YyHKUIHMOHAIBHOM TPAMOTHOCTH M COLMATIBHON KOMIETEHIIMU 00y4arOIINXCS;

CIOCOOHOCTH 00YUYaIOIIMXCS UCTIOIb30BATh OCBOCHHBIE MEXKIUCIUIIMHAPHbBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON U COLIMANIbHOMN MPAKTHKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATbHBIMU YYEOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PETYJISTUBHBIMU JIEHCTBUSMU.

[To3HaBaTeNnbHBIC YHUBEPCAbHBIE YUeOHBIC IEHCTBUS

ba3oBrlIe jornueckue IeMCcTBU:

CaMOCTOSITENTbHO (hOPMYITUPOBATH M aKTYalTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEAETATH UETU AEATENbHOCTH, 3a/1aBasi MApaMeTPbl U KPUTEPUHU UX TIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C
IMOCTaBJICHHBIMHU IICIISIMU;
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UCIIOJIb30BaTh IIPYU OCBOCHUHU 3HAHUN IPUEMBI JIOTUYECKOTO MBILIICHUS — BBIAEIATh XapaKTepHbIC IPU3HAKU IIOHATUI U
YCTaHABJIMBATh UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MMOHATHS 17151 OOBSICHEHUSI OTAEIbHBIX (PAaKTOB U SBJICHUMH;
BbIOMpAaTh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMU BEUIECTB U XUMHUECKUX PEaKLINM;

YCTaHABJIMBATh IPUYNHHO-CIIEACTBEHHBIC CBA3U MEXIY U3y4acMbIMU SIBJICHUSAMY,

CTPOUTH JIOTUYECKUE PACCYKAEHUS (MHAYKTUBHBIE, IEyKTUBHBIE, 10 aHAJIOTUH ), BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHUBOPEYUS B
paccMaTpUBAEMBIX SIBICHUSX, (POPMYITUPOBATH BHIBOBI U 3aKIIIOUCHUS;

IPUMEHSTH B MIPOLIECCE MMO3HAHUS, HCIIOJIb3YEMbIE B XMMUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPEOOPA30BbIBATH MOCIIbHbBIE
IPEICTABICHUS] — XUMUYECKUI 3HAK (CUMBOJI) DJIEMEHTA, XUMUYecKas (popMyJlia, ypaBHEHHE XUMUYECKOW Peakud — MPU PEIICHUH
y4€OHBIX IMO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHATh Ha3BaHHbIE MOJIEIbHBIC MTPEACTABICHHUS 17151 BBISIBIICHUS XapAKTEPHBIX
IIPU3HAKOB U3y4aEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIAMN.

ba3oBble nccnenoBaTenbcKue 1eUCTBUS:

BJIa/IETh OCHOBAMHU METOJJOB HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX peakuil; popMyIupoBaTh LENU U 3a7ja4H UCCIIEI0BaHus,
UCIOJIb30BaTh OCTABJICHHBIE U CAMOCTOATEIBHO C(HOPMYIHPOBAHHBIE BOPOCH! B KAY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIsI
(opMHUPOBaHKS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX

CYXICHUM;

BJIa/I€Th HAaBBIKAMHU CAMOCTOSITENILHOTO MJIAHUPOBAHUS U NIPOBEICHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaO0I01aTh 32 XOA0M MPOIIECcca, CAMOCTOSTENBHO MPOTHO3UPOBATh €ro Pe3ybTart, (HOpPMyIHpPOBaTH 0OOOIIEHNS U BHIBOIBI
OTHOCHUTEIILHO TOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHMS, COCTABIIATh 00OCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;
IpUOOpPETaTh OMBIT YYSHUYECKON UCCIIeT0BATENBCKON U TIPOSKTHOM MESTEIBHOCTH, IPOSBIISATH CHOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEUICHHsI MPAKTUIECKUX 33/1a4, MPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHUS.

Pabota ¢ nndopmanmei:

OPUEHTHPOBATHCS B PA3IMIHBIX HCTOYHUKAX MH(POPMAIUH (HAyYHO-TIOMYJIIpHAs INTEPATypa XUMHUECKOTO COJEPKaHus,
CIpaBOYHbIE TOCOOUS, pecypchl IHTepHeTa), aHanu3UpOBaTh HHPOPMALMIO PAa3IMYHBIX BUIOB U (OPM MPEIACTABICHUS, KpUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

(GbopMyIUpPOBATh 3aMPOCH! U IPUMEHSTH PA3TUUYHBIE METObI IPU MOUCKE U 0TOOpE MH(OPMALIUK, HEOOXOAUMOM /JIsl BBITIOTHEHUS
y4eOHBIX 3a7a4 ONPEeANEHHOTO TUTIA;

npUoOpEeTaTh OMBIT UCMOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI U Pa3JIMYHbIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTUMATBHYIO (POpMy IpencTaBieHust uHpopmauu (CXxeMbl, rpauKu, TuarpaMMBbl, TAaOJIUIbL, PUCYHKU U

JPYTHE);
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UCTIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPU padOTe C XUMUIECKOW MH(OpMALIUEH: TPUMEHSITh MEXIPEIMETHBIC
(bu3myeckne u MaTeMaTUUECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbl, a0OpeBUATYPBI, HOMEHKJIATYPY;
UCTIOJIb30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMICCKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHBIE YUEOHbBIE AEHCTBUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY OOCYKJAaeMOW TEeMbl B XOJE JAHMAaNora W/WiM JUCKYCCHH, BHICKA3bIBATh HJieH, GOPMYIUPOBATH
CBOU MPEJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS TPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTANEN PE3yJIbTATOB O3HABATEIBHOM AEATEIBHOCTH, ITOJYYEHHBIX CAMOCTOSITEIIBHO UM COBMECTHO CO
CBEPCTHUKAMM MPU BBIIIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, TPAKTUYECKON paOOThI [0 UCCIEIOBAHUIO CBOMCTB U3y4aeMbIX
BEILECTB, pealin3alii Y4eOHOro npoekTa u (hOpMyIupOBaTh BBIBOJIBI 10 PE3YJIbTATAM MPOBEAEHHBIX UCCIIEIOBAHUN TyTEM
COIJIACOBaHUs MO3ULMH B X0/1€ 0OCYKAEHUSI U 00OMEHAa MHEHUSIMH.

PerynaruBHbie yHUBEpCaIbHbIE YUeOHbBIC ACHUCTBUS

CaMOCTOSITEJIbHO TUIAHUPOBAThH U OCYIIECTBIISATH CBOIO MTO3HABATENLHYIO JESTEILHOCTD, ONIPeaessisa e€ 1eIu U 3a7a4uu,
KOHTPOJUPOBATH U 110 MEpPe HEOOXOTUMOCTH KOPPEKTUPOBATH MPEIJIaracMbIil allTOPUTM JACHCTBUM TIPH BBHITTOTHEHUH YICOHBIX U
UCCJIeIOBATENBCKUX 3a/1a4, BEIOUpaTh Hanbosee 3 (HEKTUBHBIN CIOCO0 MX PEIICHHsS C YIETOM MOTYUYEHUSI HOBBIX 3HAHHM O
BEII[ECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH ACSITETFHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOIEHKH.

HPEIMETHBIE PE3YJIBTATDBI 10 KJIACC

[IpeameTHbIE Pe3yNbTaThl OCBOCHUS Kypca «Oprannyeckas XuMHs OTPaKatoT: CPOPMUPOBAHHOCTH MPECTABICHUN O XUMUYECKOU
COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SIBJICHUN IPUPOJIbI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYPhI TUYHOCTH, €€ (DYHKIIMOHATIBHON rPaMOTHOCTH, HEOOXOANUMOM ISl pEeIIEHUsI TPAKTUYECKHUX 3a]1a4 U KOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAaHWW, KOTOPast BKIIOYAET: OCHOBOIIOJIATAIOIIME NOHATHS (XUMHUYECKHM 3JIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas CBsA3b, CTPYKTypHas (hopmMyia
(pa3BépHyTas U cokpamEHHas), MoJib, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKelleT, PYHKIMOHAIbHAS TPYIa, paAuKal,
MU30MEPHs1, ©U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YTIIEBOIOPOABI, KUCIOPOA U a30TCOAEPIKAIINE COCTUHEHNS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS ); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUSI OPraHUYECKHUX BELIECTB
AM. BytriepoBa, 3aKOH COXpaHEHHs MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKNE 3HAHUS,
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JeKalue B OCHOBE TIOHUMAaHMsI IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX ABJICHUH, (PAKTOJIOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, NOJYyYEHUHU U 0€30I1aCHOM UCIOJIb30BAaHUU BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY U MIPAKTUUYECKON AESITENbHOCTH
4eJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC IPU3HAKY ITOHATHUH, YyCTAHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME TOHITHS IPU ONMCAHUU COCTABA, CTPOEHUS U MPEBPAILEHUN OPraHUYECKUX COCTUHEHU;

cOpPMHUPOBAHHOCTh ~YMEHUH  HCMOJB30BAaTh XUMHUYECKYI0  CHMBOJHKY JIJISl COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI) POPMYJT OpraHUYECKUX BELIECTB U YPABHEHHI XMMUYECKUX PEAKUUN, U3TOTABIMBATH MOJIEIN MOJIEKYJI
OpPraHUYeCKUX BEUIECTB JJIs MIUTFOCTPALIMHA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAJJIEKHOCTD U3YYEHHBIX OPTaHUYECKHUX BELIECTB MO UX COCTaBY U CTPOCHHIO K
onpeaeaEHHOMY KIIacCy/Tpynie COeIMHEHNU (YTraeBOAOPOIbl, KUCIOPO/ U a30TCOACPHKAIINE COSTUHEHUS, BRICOKOMOJIEKYIJISIPHbIE
COEIMHEHMS ), JaBaTh UM Ha3BaHUs 1o cucremarnyeckoil HomeHknarype (IUPAC), a Takyke NpuBOAUTH TPUBUAJIbHBIE Ha3BaHUS
OTJIENIbHBIX OPraHUYECKHUX BEUIECTB (ITHJIEH, PONUIIEH, alleTUJICH, STHUJICHTJIMKOb, [NIMLEPHUH, (eHOoI1, GOopMaIbaEru,
alleTanbpAerul], MypaBbHHAasI KUCJIOTA, YKCYCHAasl KMCIIOTa, OJIEMHOBAs KUCJIOTA, CTEapUHOBAsl KUCIIOTA, TII0K03a, (PPYKTO3a, Kpaxmal,
EJUT0J103a, TIIMITUH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATH BUABI XUMUYECKOM CBSI3U B OPIraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIE);
c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHSTH TOJI0KEHUSI TEOPUH CTPOEHUS opraHrueckux Bemects A.M. Bytieposa ainst o0bsicHeHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBa M CTPOECHMS; 3aKOH COXPAaHEHHUs MACCHI BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BATh COCTAB, CTPOEHUE, (PU3NUECKUE U XUMUUECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH
Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB (METaH, dTaH, STUJICH, IPONWIICH, alleTuiieH, OyTaaueH-1,3, metunOyranueH- 1,3,
O€H30J1, METaHOJI, TAHOJI, STHJICHIJIMKOJIb, TJINLIEPUH, (EHOJI, alleTalbAeTU]], MypaBbUHASI U YKCYCHAsl KUCJIOThI, [IIFOK03a, Kpaxmal,
LEJUTI0JI03a, AMUHOYKCYCHAs! KUCIIOTa), MIUTFOCTPUPOBATH TEHETHUECKYIO CBSI3b MEX1Y HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI C UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMUPOBAHHOCTh YMEHUS XapaAKTEPU30BaTh HICTOYHUKH YTIIEBOJOPOAHOTO ChIPhs (HEPThH, MPUPOIHBIN T'a3, YIOJib), CIIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUYUCICHUS [0 XUMUYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO
BEIIECTBa WU MPOAYKTa PEAKIMH [0 U3BECTHBIM  Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB
peaKkLnHn);

c(OpMHUPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHMSI, UCTIOIB3YEMBIX B XUMUHU TIPH
W3YYEHUU BEUIECTB U XUMHUYECKUX ABJICHUN (HAOII0AEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHNUE), UCIIOJIb30BATh CHCTEMHbBIE
XMUMHMUYECKNE 3HAHUS JJI NPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM;
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c(OpMHUPOBAHHOCTh YMEHUU coOMIoaTh MpaBWJa  IOJIb30BAHUSA XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000py/10BaHUEM, a TAK)KE IIPAaBHUJIa OOPALLEHUS C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIIIOJIHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIBITOB; COOPMHUPOBAHHOCTh YMEHUHN IUTAHUPOBATh U BBIMOIHATh XUMUYECKUI SKCIIEPUMEHT (IIPEBPALLECHUS
OpPraHMYECKUX BEIIECTB IPU HArPEBAHUU, MOJIYUEHHE STUIICHA U U3YUYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIUN OPraHUYECKUX
BEILECTB, ACHATypalus OCJIKOB IIPU HArPEBAaHUH, [[BETHBIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU C MPABWIAMH TEXHUKH 0€3011aCHOCTH
npu 0OpaIIeHN! ¢ BEIIECTBAMHU U JIa0OPATOPHBIM 000PYAOBAHUEM, PEJCTABIATH PE3yIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (hopMe
3aMKMCH YPaBHEHUI COOTBETCTBYIOIIMX PEaKUUid U (POPMYIUPOBATh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUIN KPUTHUECKH aHATU3UPOBATh XUMHUYECKYIO HH(POPMALIHIO, TOJTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(cpenctBa MaccoBoi nHGopMaru, IHTEpHET U APYTHX);

c(OpPMUPOBAHHOCTh YMEHUI COOJIIOIaTh NIPABUIIA YKOJIOTUYECKH 11EJIECO00PAa3HOT0 IIOBEIEHUS B OBITY U TPYIOBOM EATEIBHOCTH B
LEJISAX COXPAHEHHUsI CBOETO 370POBbS U OKPYKAIOIIEH TPUPOJHON Cpebl, 0CO3HABATh ONIACHOCTH BO3ACHCTBUS HA )KUBBIE OPTAaHU3MBI
oIpeaeNEHHBIX OPraHNYECKUX BELECTB, MOHUMas cMblch nokaszarens [1K, noscHATh Ha mpuMepax cnocoObl YMEHBIIEHUS U
IPENOTBPALICHUS UX BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

JUIsL 00Y4arOIINUXCS C OTPAaHUYEHHBIMH BO3MOYKHOCTSMU 3/I0POBBS: YMEHHUE TPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JJOCTYIHBIX METOAX
NIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUIS CETBIX U CIa00BUASIIMX O0YYAIOIIMXCS: YMEHHE UCII0JIb30BaTh peiibe()HO TOUEUHYIO cucTeMy 0o0o3HaueHuit JI. bpaitns ans
3aMucyu XUMHUYECKUX POopMyJI.

11 KVIACC

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHuyeckasi XuMHsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUIN: O XUMUYECKON COCTaBIISAIONIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B TO3HAHUU
SIBJICHUI MPUPO/IbI, B POPMUPOBAHUU MBIIIICHUS U KYJIbTYPhl TUYHOCTH, €€ (YHKIUOHATBHOM IPAMOTHOCTH, HEOOXOIMMOM /115t
pelIeHus] NPaKTUYECKUX 3a7a4 U SKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHON CpEE;

BJIAJICHUE CUCTEMOW XMMUYECKHUX 3HAHUW, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYECKHM 3JIEMEHT, aTOM, U30TOII, S-
, p-, d- NEKTPOHHBIC OPOUTAIA ATOMOB, HOH, MOJICKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAICHTHOCTD, AJIEKTPOOTPUIIATEIIBHOCTD, CTCIICHb
OKHUCJIEHUS, XUMHYECKas CBSA3b (KOBAJICHTHAs, HOHHAs, METaJUIMYECKasi, BOIOPOAHAs), KPUCTALINYECKAs PEIIETKA, THUIIBI XUMUYECKUX
peaKIui, pacTBOP, dJIEKTPOIUTHI, HEAIEKTPOJIUTHI, IIEKTPOJIUTHIECKAST TUCCOLMALUSA, OKACINUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOHN pEeaKUi, XUMHUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS IEKTPOIUTHYECKON TUCCOUALY, TEPUOANIECKUI
3akoH .M. Menneneena, 3aKk0OH COXpaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U IIPEBPALLECHUS SJHEPTUN NP XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUH, MUPOBO33PEHUYECKHUE 3HAHMUSL, JIEKALIUE B OCHOBE TOHUMAaHMSI
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MNMPUINHHOCTHU U CUCTCMHOCTH XUMHUYCCKUX HBHCHHﬁ, (baKTOJ'IOFI/I‘-IeCKI/IC CBCACHMH: O CBOﬁCTBaX, COCTaBC, IIOJIYYCHHUU U Oe3ommacHOM
HCIIOJIb30BAaHUHN BaXKHCHUIIINX HCOPTaHNYCCKHUX BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

C(i)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJITD XapaKTCPHBIC IIPU3HAKHU HOHHTHﬁ, YCTaHaBJIMBATh HUX B3dHUMOCBA3b, HCIIOJIIB30BATH
COOTBCTCTBYIOIIHUC IIOHATHA IIPU OIIMCAHUU HCOPIraHUYCCKUX BCIICCTB U UX HpeBpameHHﬁ;

cOpPMUPOBAHHOCTh ~YMEHUH  HCHOJB30BaTh XHWMHUYECKYI0  CHMBOJHKY JUIsl COCTaBICHUS (DOPMYIT BEIIECTB U YpaBHEHHI
XUMHUYECKUX peakiuil, cucrematnueckyro HomeHknaTypy (IUPAC) u TpuBnaiibHbIe HA3BaHUS OTJEIbHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii ra3, yrJIeKUCIbIA ra3, aMMUaK, raiéHasi U3BECTh, HEraléHasi U3BECTh, MUThEBAs CO/A, UPUT U IPYTHUE);
c(hOpMUPOBAHHOCTH YMEHUH ONPEAENSITh BAJIEHTHOCTh U CTENIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSIX PA3IMYHOTO
COCTaBa, BUJ XMMUYECKOHN CBS3U (KOBaJIEHTHAs, HOHHAs, METAJUIMUECKasi, BOJOPOHAS) B COEAMHEHUSX, TUIl KPUCTATUIMYECKOU
PEIIETKY KOHKPETHOTO BEILIECTBA (aTOMHAs1, MOJIEKYJISIpHAsl, MOHHAsI, METaJNIMYECKasi), XapakTep cpeiibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHHU;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh IPUHAIJIC)KHOCTh HEOPraHUYECKUX BEUIECTB 110 UX COCTABY K ONPEACIEHHOMY
KJIacCy/Tpynie COeAUHEHUN (IIPOCThIE BEIIECTBA — METAJUIBI M1 HEMETAJIbI, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHbIE THAPOKCH/IBI,
COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH PacKphIBaTh CMBICT mepuoauueckoro 3akoHa J[.M. MenaeneeBa u 1eMOHCTPHUPOBATD €TI0
CUCTEMATU3UPYIOILYI0, OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BATH FJIEKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX 3JIEMEHTOB 1—4 mepro 0B
[Teproauueckoi cucTeMbl XUMUYecKuX deMeHToB J[.M. MeHeneeBa, HCHOb3ys OHATHS «S-, P-, 0-3JIeKTPOHHBIC OpOUTAIIN,
«QHEPreTHYECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COSAMHEHUH 1O
nepuojam u rpynnaM [lepuoanyeckont cucrembl xuMuueckux dieMeHToB J[.1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaATh (OMUCHIBAThH) OOIIME XUMUUECKHE CBOMCTBA HEOPTaHMUECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3W MEXAY HEOPraHMYECKHMMHU BENIECTBAMH C IOMOIBIO
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

cOpPMUPOBAHHOCTh YMEHHUS  KJIACCU(UIMPOBATh XUMHUYECKHE PEaKIUU M0 PA3IUYHBIM MIPU3HAKaM (YHCIY U COCTaBYy
pearupyroumx BeIecTB, TeMI0BOMY 3D (PEKTy peakuu, U3MEHEHHUIO CTETIEHEH OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIUH,
YYaCTHUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABISITh YPAaBHEHUS PEAKLIUN PAa3IMYHBIX TUIIOB, MOJIHBIE U COKPAIIEHHbBIE YPAaBHEHUS PEaKIUil
MOHHOTO OOMEHA, YUUTBIBAs YCIOBHSI, MIPH KOTOPBIX ITH PEaKIUU UAYT 10 KOHIIA;
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c(OpPMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIINU, TIOATBEPKIAIOIINE KaUeCTBEHHBIM COCTAB Pa3IMUYHbIX HEOPIraHUUYECKUX BEILECTB,
pacIio3HaBaTh ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUH paCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOT'O OajlaHCa 3TUX peaKlui;

c(hOpMHUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHeEIIHero Bo3aencTsus (npunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPU30BATh XUMUYECKHE MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHS] CEPHON
KHCJIOTBI, aMMHUaKa, a TAK)Ke CPOPMUPOBAHHOCTDH MPEACTABICHUI 00 OOLIMX HAYYHBIX IPHUHIIMIAX U SKOJIOTHYECKUX MpodIeMax
XUMHAYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTH YMEHUI MPOBOAUTH BBIUKCIEHUS C MCIIOJIb30BAaHUEM MOHSTHS «MaccoBasi J0JIs1 BELIECTBA B PaCTBOPE,
00BEMHBIX OTHOLLIEHUH ra30B IPU XMMHUECKHUX PEAKIMIX, MacChl BEIIECTBA WM 00bEMA Ta30B [0 U3BECTHOMY KOJIUYECTBY
BELIECTBa, Macce WK 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BELECTB, TEIJIOBOTr0O 3P (eKTa peakiui Ha OCHOBE 3aKOHOB
COXPaHEHUS MACChI BEILIECTB, IPEBPALIEHUS U COXPAaHEHUs DHEPTUU;

c(hopMUPOBAHHOCTH YMEHUU COONIONIaTh TpaBWja  TOJIb30BAHUS XUMUYECKOM MOCYA0i U 1ab0paTOPHBIM
o0opy0BaHKEM, a TAKXKE TIPaBUIIa OOpaIleHUs C BEECTBAMUA B COOTBETCTBUU C MHCTPYKIIUSIMU TIO BBIMOJIHEHHUIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB; CHOPMUPOBAHHOCTh yMEHUHN IJIAHUPOBATH 151 BBINOJIHATh XUMUYECKUU

HKCIEPUMEHT (pa3io’KeHUE epOKCUIa BOJOPO/ia B IPUCYTCTBUH KaTaln3aTopa, ONpeiesIeHUe CPeIbl paCTBOPOB BEILIECTB C
MOMOILbIO YHUBEPCATBbHOTO UHANKATOPA, BIUSHUAE PA3TUYHBIX ()aKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKIMK, pEaKIUu HOHHOTO
o0OMeHa, KaueCTBEHHbIEC PEaKLIUU Ha CyJb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHNUE SKCIIEPUMEHTAIbHBIX
3asa4y no reMaMm «Metame» u «HemeTranibn) B COOTBETCTBUU C MPABWIIAMH TEXHUKH 0€30MaCHOCTU NPH 0OPAILEHUH C BELIECTBAMHU
1 J1a00paTOPHBIM 000PYIOBAHUEM, PEACTABIATH PE3yJIbTAaThl XUMUUYECKOTO SKCIEPUMEHTA B JOpMeE 3aMKUCH ypaBHEHUN
COOTBETCTBYIOIIMX peakuuil U (GOPMYIUPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUIN KPUTHUECKU aHATU3UPOBATh XUMUUYECKYI0O MH(POPMALIHIO, TOTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(cpenctBa MaccoBOW KOMMYHUKaluu, MHTEpHET U IpyTuXx);

c(OpMHUPOBAHHOCTh YMEHUI COOJII0IaTh MPaBUIIa SKOJIOTHYECKH 11€7IeCO00Pa3HOTo MOBEICHUS B OBITY U TPYIOBOM JIEATEIHHOCTH B
LESAX COXPAHEHUsI CBOETO 370POBbS U OKPYXKAIOLIEH TPUPOJHON CPEbl, 0CO3HABATh ONIACHOCTh BO3JEHCTBUS HA XKUBBIE OPraHU3MBbI
onpeAenéHHBIX BEIIeCTB, TOHUMas cMbich nokazatens [1/IK, moscHATh Ha mpuMepax crocoObl YMEHBIICHHS U MTPEI0TBPALLEHUS HX
BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00YYAIOIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBBS: YMEHHUE IPUMEHSTH 3HAHHUSI 00 OCHOBHBIX IOCTYITHBIX METOAAX
IIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;
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JUTSI CIIETIBIX U CTA00BUAAIIUX OOYYAIOMIMXCA: YMEHUE UCIIONIb30BaTh PelibepHO TOUEUHYIO cucTeMy o0o3HaueHnuit JI. bpaitns mis

3aMUCH XUMHUYECKHUX (HOpMYII.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KonnuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/IeJIOB U TEM [IporpammMHOE conepkanue
n/m 4acoB 00yJaroImmnXxcst

y4eOHOT0 MpeMeTa

Pa3nen 1. TeopeTruueckue oc

HOBBbI OPranu

YeCcKOM XUMHUM

1.1 | [Ipeamert
OPTaHUYECKON XUMHUHU.
Teopus ctpoeHus
OPraHUYEeCKUX
COEIMHECHUM

A.M. bytnepona

3

[IpenmeTr opraHMYECKON XUMHUH:

€€ BOSBHUKHOBEHHUE, Pa3BUTHE U
3HAYECHHE B MIOJIYYCHUHU HOBBIX BEIIECTB
¥ MarepuasnoB. Teopus CTpOeHUs
OPTaHUYECKUX COCTUHEHU I

A.M. bytnepoBa, €€ OCHOBHBIEC
nosioxkeHusi. CTpyKTypHbIE POPMYJIBI
OpraHUYEeCKUX BEIIECTB. [ 'omoorus,
n3oMepusa. XMMUYECKas CBSI3b

B OPraHMYECKUX COCITUHEHUSX: KPATHbBIE
CBSI3U, G- U TT-CBSI3H.

[IpencraBienue o KIacCUPpUKAUU

PackpbIBaTh CMBICI N3y4aeMBbIX
MNOHSTUN (BBISIBIATH UX XapaKTEPHbIE
NPU3HAKH), YCTAHABIIMBATH UX
B3aUMOCBSI3b.

[IpuMeHATh MOJIOKEHUS TEOPUU
CTPOEHHUS OPTaHUYECKUX BEIIECTB

A. M. byTiepoBa it 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonp30BaTh XUMUYECKYHO0 CHMBOJIUKY
JUIS COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
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OpraHn4eckux BemecTs. Homenkmnarypa
OpPraHUYECKUX COCTMHECHUM
(cucremaTnyeckasi) U TPUBUAJIbHBIE
Ha3BaHUs BXHEHIINX IIPEICTaBUTEIICH
KJIACCOB OPTaHUYECKHUX BEILIECTB.
JKCHepUMEeHTATIbHbIE METOAbI
H3y4YeHUs] BELeCTB U UX MpPeBPaLllCHHU:

COKpaIEHHON) (POpMyIT OpraHUIECKUX
BEILIECTB.

Onpenensatb BUJIbI XUMUYECKON CBA3U
(onMHapHBIE, KpPATHBIE) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpbIBaTh posib OpraHM4ECKON XUMUH
B IPUPOJE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ 00pa3lamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYECKUX BEIIECTB MIPU HArPEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJT
OpTraHUYECKUX BEIIECTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JE€MOHCTPALOHHBIE OMBITHI; IPOBOJANTH
U OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHbBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHUYEeCKIe CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS),
HaXOXKJEHUE B PUPOJIE, IOJyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJIKACHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
busznyecKkrue 1 XuMUYEeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOT€HUPOBAHMUS, TUApATALUU,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHATHS

IIpU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTaHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy
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OKHUCJICHHUSI U TTOJIUMEPHU3aIIiN)
Hax0XJICHUE B IPUPOJIE, TOIYUYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHE, pEaKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI PS/I.
ALIETUIIEH — NPOCTEUIINIMA
MPEJCTABUTENh AJIKHHOB: COCTAB,
XUMHUYECKOE CTpoeHue, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA (pEeaKIUU
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOTYyUYCHHUE U IPUMEHEHNE

2.3

ApomaTuyeckue
YTJIEBOLOPOABI

Apenbl: O€H30JT ¥ TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bHU3UYECKUEC U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOJTYyYEHUE

U IpuMeHeHue. BiausHue 6eH3oia

Ha OpraHu3M 4YesoBeka. ['eHeTuyeckas
CBSI3b YIJIEBOJOPOIOB

YTJIEBOJOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

0 CUCTEMaTUYECKOM HOMEHKJIATYpE;
MIPUBOJIUTH TPUBHUAIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OnpenensiTe BUIbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJ0POJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJIEHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH3071a, TOJITyoIa).

BBISIBISTE FeHETUUECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIAMU U IOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
PEAKLHM C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbele HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxaenue.
Crnioco0bl nepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepaboTku HeTH, UX IPUMEHEHHE
B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlieHHit:

e JleMOHCTpanuu:

— komutekuuu «HepTe» u «Yronby;

— BuaeodparmenT «Bynkanuzamus
PE3HUHBD».

e JlaGopaTopHBIE OMBITHI:

— Ka4yeCTBEHHOE ONPENICIICHNUE YIIIEpoaa
Y BOJIOPOJIa B OPraHMYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJIACTMACC, KAyYYKOB U PE3UHBIL;

— MOJIEJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. TlomyueHue sTrieHa U U3y4eHUe
€ro CBOWCTB.

XapakTepu3oBaTh UCTOYHUKHU
YTJIEBOJIOPOJTHOTO CHIPhsI (HED T,
MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPaKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaOJII0JIEHUE U OITUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1aDOpaTOPHBIE OIBITHI U
IpaKTUYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHON
paboThI B 1aDOpaTOpHUH

[IPU UCIIOIb30BAaHUU XUMUYECKOM
MOCY/JIbl U 000PYIOBAHMS, a TAKXKE
npaBujIaM OOpallieHus ¢ BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKLHUSIMU
BBINIOJIHEHHS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJTYUYEHUIO U
M3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATe pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3arucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKLIUN
U JIeJ1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTE BEIYMCIICHUS

IUTSL ONIPEIEIIEHUS MOJIEKYJIIPHOI
(bopMyIIbI OPraHUYECKOTO BEIIECTBA,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3a1aUn;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€ThI 0 YPAaBHEHUIO XUMHUYECKON
peaKunu

CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO [TO3HABATEIHHYIO
HeSITeIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBOM y4eOHO
AESITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xaniye opraHnyeckue coenHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIECKHUE U XUMUYECKUE
CBOMCTBA (peaKUu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JECHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKaA.

MHOroaTOMHbBIE CITUPTHI: STUJICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(B3auMOJI€MCTBHE CO IIECTOYHBIMU
MeTaJlIaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noI0OrnYecKoe AeHCTBHUE

Ha opraHu3M 4esioBeka. [Ipumenenue
[JIMIIEPUHA U ATUIICHTJIMKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUSA U
MIPEBPALIEHAN OPraHUYECKUX
COCIUHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuMBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCy
10 COCTABY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS

28



®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHocTs (peHoIIa, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHL.
CrnosxHblie 3¢upbl

Anpaeruapl: GopMaibaeTua U
areTanbAeTu, XAMHUUECKOe CTPOCHHE,
¢duznyecKkue 1 XuMUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTYUCHHUE U
IPUMEHEHUE.

OIDHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
buznyeckrue 1 XuMU4YEeCKIe CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTTYUCHHUE U
npuMmeHenre. CTeapuHOBasi U OJICMHOBAS
KHUCTIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['niponu3
CJI0KHBIX 3GupoB. XKupbl Kak

OTAEIBHBIX PEACTABUTEIICH
KUCJIOPOJICOICPKAIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, ATaHOJIa, TJIMIIEPUHA,
¢dbenona, hopmanpaerua,
aleTanbJIeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXKJly HUMU U IOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIuii C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHUE

TUTSL KU3HEEATETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JECHCTBUS
Ha KUBbIE OPTAaHU3MbI OIIPEAECICHHBIX
OpraHUYECKUX BEUIECTB, MOSCHSITh

Ha MpUMepax CrocoObl yMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MAPOIU3 KUPOB

3.3

YrneBoasl

VYraeBojsl: cocTaB, KiaccupuKaius
YIJIEBOJIOB (MOHO-, IU- U
nourcaxapubl). ['moko3a —
MPOCTEUIIINN MOHOCAXapUI;
OCOOCHHOCTH CTPOEHHUS MOJICKYJIBI,
(dbu3nYeCKre U XUMUYECKHIE CBOMCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccranoBIIeHUE, OpOKCHHE
TIFOKO3BI ), HAXO0XKCHUE B IPUPOJIC,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B )KU3HEICATEIILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykTo3a kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HaxO0XJICHUE B IIPUPOJIC U IPUMEHEHHE.
Kpaxmair u 1emmroi03a Kak MpupOIHbIC
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
HEJUTIO03b], GU3UICCKHE U XUMUYSCKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
Ka4eCTBEHHAS PEaKIIUsI C UOJIOM).
DKCnepruMeHTATbHbIE METObI
U3y4YeHMs BellleCTB U UX NMpeBpallleHuii:

U TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — MPOBEICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CrnenoBathb npaBuiiaM O€30MMacHOM
paboThI B 1aDOpaTOpHUH

IIPH UCTIOJIb30BAHUN XUMHUECKOMN
NOCYZbl U 000pYIOBaHUS, a TAKKE
npaBuiiaM oOpallleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLUIMHU
BBITIOJTHEHUSI JTaOOPATOPHBIX OMBITOB
U MPAKTUYECKUX PabOT MO MOIYICHHIO
Y U3yYEHUIO OPraHUYECKUX BEILECTB.
[IpencraBasTh pe3ysbTaThl
HKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUM COOTBETCTBYIOLINX PEAKLIAN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCIICHHS

VTSI OTIpe/IeNIEHUS MOJIEKYJIIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIEeCTBa,
M0 YPaBHEHHUIO XUMUIECKOU PEaKITIH.
CaMOCTOATENBHO TIAHUPOBATH U
OCYILECTBIISITh CBOIO [I03HABATEIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICHCTBUE IVIMIIEPUHA

¢ ruapokcuaoM meau(ll);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(1));

— B3aUMOJICHCTBHUE KpaxMasa C HOJIOM.
o [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCYCHOM
KHUCJIOTHI.

e PacuérHbie 3a1aun:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIBI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKUX IJIEMEHTOB U IO Macce
(oO0BeMy) IPOTYKTOB CTOPaHUS,

— pacy€Thl O YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B IpynioBoi yueOHOU
NEATENbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kaiiye OpraHndecKue coeMHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benku

3

AMMHBI: METWJIAMHH — IPOCTEUIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XMMHUYECKOE CTPOEHUE, (pusndeckue u
XMMHUYECKHE CBOMCTBA (peakuuu

PackpbIBaTh CMBICIT H3Yy4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIE
MIPU3HAKH), YCTAaHABIUBATb UX
B3aUMOCBSI3b, UCIIOJIb30BaTh
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C KUCIIOTaMU Y TOPEHUsI ), HaXO0XKICHUE

B TIpUpojie. AMUHOKHCIIOTHI KaKk
aM(@oTepHbIe OpraHUYeCKUue COCTUHCHUS.
du3nyeckre U XUMUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TJIMINHA).
buonornueckoe 3HaueHe aMUHOKHCIIOT.
CuHTE3 NENTHIO0B.

benku kak MpupoaHBIC TOJTUMEPHI.
[lepBruuHas, BTopuyHas U TPETHYHAS
CTPYKTypa OeaKoB. XUMHYECKHE
CBOMCTBA OCJIKOB: THAPOJIU3,
JIeHATypaIns, Ka4eCTBCHHBIE PEaKITHH
Ha OEJIKH.

DKCNepuMeHTATbHbIE METOIbI
H3y4YeHHsl BellleCTB U UX MpeBPallleHH
e J[emoHCTpanuu:

— JeHaTypaius OCJIKOB MU HarpeBaHUH;
— IIBETHBIC pEaKIIUK OEITKOB

COOTBETCTBYIOIIHNE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHUN OPraHUYEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) POpMYII OpraHUYECKUX
BEILIECTB.

OnpenensiTe MPUHAIECHKHOCTD BEIIECTB
K ONPENIEIIECHHOMY KJIACCY IO COCTaBy U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaAHUS
OT/EJIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI TMOTYYEHUST TUTTAYHBIX
MPEJICTABUTENIEN a30TCOAEPKAIIUX
coeIMHEHU (MEeTHIIaMUHA, TJIMIINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSCHAITH
Ha IpUMepax 3HayeHue OeJIKOB

IUIs1 OpraHM3Ma YeJIOBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CaMocCTOsITeNBHO MJIAHUPOBATH U
OCYIIECTBJISITH CBOIO [T03HABATEIIbHYIO
NEATEIbHOCTh; MPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoi yueOHO
NEeSATENBHOCTH

Hroro no pazneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEAHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJUIPOIHIIEH, TOJTUBUHUIXJIOPU,
nonuctupoit). HatypanbHelil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

Biagets nzydaeMbpIMU XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICII
M3Yy4aeMbIX OHATUI U NPUMEHSTh 3TU
MOHATUS IIPU OIMCAHUH COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

U1l OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHH.

Hcrnonb30BaTh XUMUYECKYIO CHMBOJIUKY
IS COCTABIICHUS CTPYKTYPHBIX (OpMYIT
BEIIECTB U YPABHEHUN PEAKLIMI
MOJIMMEPHU3ALIMH U TIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOICTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKUE (KarpoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METObI
HU3yYeHHsI BEeLECTB U UX MpeBpPaALleHH:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamMu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HAOII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

No
i\t

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuecTtBo
YacoB

[IporpammHoO€e conepkaHue

OCHOBHBIE BUIBI IE€ATEIHHOCTU
00yJaroImmxcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHWH

1.1

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MennaeneeBa

3

Xummnyecknii anement. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAs
0001109Ka. DHEPreTHUYEeCKUEe YPOBHH,
MOypOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcoOeHHOCTH
pacrpeeneHus 3JIEKTPOHOB

o0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHnToB 1. 1. MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIIaM U
nepuojaM. 3HaueHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackppIBaTh CMBICT H3y4aeMBbIX
MOHATUM (BBISIBISAT UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

PackpeIBaTh CMBICT IEPUOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0
CUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTENLHYIO M IPOTHOCTUYECKYIO
GyHKLIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
aeMeHTOB 1-4 nepuoaoB, UCTIOIb3YS
MOHSATHSA S-, P-, d-371€KTPOHHBIE
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMHUUECKUX
3JIEMEHTOB U UX COCIUHECHUN

10 MIEPUOJIaM U TPpyIIam
[Teprnoanyeckou CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB .. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsI BEECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpanuu:

Buaet Tabmun «Ilepronuueckast cucrema
XUMHUYECKHUX IJIEMEHTOB

.. MennaeneeBa

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/IG BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajieHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pPa30BaHUs XUMUYECKOU
cBs13U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTEIIEHB
okuciienusi. KaTMOHBI U aHUOHBI.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tumbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. KosimuecTBeHHBIE
XapaKTEPUCTUKHU PACTBOPOB (MaccoBast
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEPHBIE
MIPU3HAKHN) U IPUMEHATH 3TU MOHATUS
IIPU ONMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00BICHEHHSI OTACIIbHBIX
(aKTOB U SIBJICHH.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOI)

B COEJIMHEHHUSX; TUIl KPUCTAIINYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XHMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOIUTH BEIYMCIICHHUS

C UCIIOJIb30BAaHUEM MTOHATHUS «MacCOBas
J10JIs1 BEILIECTBA B PACTBOPEN.

Biagets n3y4aeMbIMM XUMUYECKUMHU
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Krnaccudukarms HeopraHu4ecKkux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEUIECTB.
JKCIepUMEHTAIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLlleHUI:
e /lemoHCTpanuu:

— MOJIEIH KPUCTATMYECKUX PELIETOK.
e PacuéTHEle 3agaun:

— pacyeThl C UCMOJIb30BAHUEM MOHATHUS
«MaccoBas J10J1s1 pACTBOPEHHOTO
BELLECTBA»

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKLIUI B HEOPTaHUUYECKOU
Y OPTaHMYECKON XUMUHU. 3aKOH
COXpPaHEHUS MACCHI BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuy. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DNEKTPOIUTUYECKAS] TUCCOLIUALIMS.
CunbHble U cnadble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWUTpalibHAasl, eao4Has. Bogopoansii

MOHSATUSIMU.
OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN PEaKIUK OT Pa3InIHBIX
(haxkTopoB.

Onpenenarb XxapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (npunuun Jle [latense).
CocTaBsATh ypaBHEHUS peakui
PA3TUYHBIX TUIOB; TIOJHBIC U
COKpaIlI€HHbIC YPABHEHUS PEeaKIUit
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHSI,
TIPH KOTOPBIX ITH PEAKITUH HIYT

70 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIIO/ICHUE U OTTHCAHNE XUMUIECKOTO
HKCIIEpPUMEHTA (IEMOHCTPAIMOHHBIC U
1a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOTHI): MO OMPEACIICHUIO CPEBI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIMSHHIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHMUS
XUMHUYECKOH MOCY10i U 1a00PaTOPHBIM
000pyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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noka3zaresnb (PH) pactBopa. Peakiiuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHUYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenne ANeKTPOoIIn3a.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— PAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBHUM KaTaau3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINN NOHHOTO
oOMeHa;

— OMNpEIENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
UHJMKaTOpA.

e [IpakTrueckue pabOThI:

Ne 1. Bousitnue pa3nuuHbix (hakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIIHH.

e PacuérHble 3a1aun:

— pacyeTsl 10 YPABHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMKiCH YPaBHEHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTDH BBEIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHM,
B TOM YHCJIC TEPMOXHUMHYCCKHE
pacyEThI

Hroro no pazuneny

13
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Pasznea 2. Heopranmyeckasi Xumus

2.1 | Merauisl

6

Mertannsl. [lonoxxenue Metamion

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTauioB. O0mme GU3nIecKrne CBOMCTBA
MetaioB. [I[pumeHenne MeTamion

B OBITY, pupojie U TexHuke. CriaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01Ire crocoObl
noyiyaeHust MmetaiioB. Kopposus
MeTauioB. CrocoObl 3alIUThI

OT KOpPpPO3UH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpynma,
llA-rpymnna) [lepuoaudeckoit cuCTeMBbI
XUMHUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHA U
TUAPOKCHJIA ATTFOMUHUS.

OO01mas xapakTepucTUKa METaNIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoanueckol CUCTEMBI XUMUYECKUX
AJIEMEHTOB: M€[lb, IIMHK, XPOM, JKEJIe30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCUIBI, TUIPOKCHU/IBI, COJIN).
JKCNepUMeHTATbHbIE METOAbI
H3Yy4YeHMs BellleCTB U MX NpeBpaLlleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATD 3TU TOHATHUS
IIPU OMKUCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, /7151 OOBSICHEHHUS OTIETbHBIX
(aKTOB U SIBICHHI.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METaJUIOB U UX COETMHEHHI C yUETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMHYECKUX JIEMEHTOB

J[. 1. MeHnneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA METAJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAast
ATO ONMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peakuii; NpUMEHEHUE METAJIJIOB

B Pa3NIMYHBIX 00JIACTSX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEpPUaAJIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpeiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaLUu:

— KoJUIeKIMs «MeTasuibl U CILIaBbD».

e JlabopaTOpHBIE ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
AITIOMUHUSA C paCTBOPaMU KUCIIOT U

11 (I (0} (S

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIOB.

o [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMEeHTAIIBHBIX
3a71a4 110 TeMe «MeTayuiby.

e PacuérHbie 3amauu:

— pacydeTbl Macchl (00bEMa, KOJTUYECTBA
BELIECTBA) MPOJYKTa PEaKLUu, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OINPEJEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTaHOBUTEJIbHBIX PEaKIUn
MIOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OallaHCca 3TUX PEaKII.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBONMCTBA U3Y4YaeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TTO3HAHUS — ITPOBE/ICHUE,
HAOJII0JICHUE U OTIUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUIECKHE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHUYECKOTO KCTIEpUMEHTa B popme
3aMyCy YpaBHEHUHM COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

CrnenoBaTh paBUIaM TMOJIB30BAHUS
XUMHUYECKOM MOCY10H 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BHIYUCIICHHS

M0 YPABHEHUSM XUMUYECKHUX PEAKIUH.
CaMocCTOsTENBHO MJIAHUPOBATH U
OCYILIECTBISTH CBOIO MIO3HABATEIHHYIO
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NEeATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBOM y4eOHOI
NEATEIbHOCTH

2.2

HemeTamisl

Hewmertambl. [TonoxeHnne HeMeTallIoB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI aTOMOB.
®du3nvecKkre CBOMCTBAa HEMETAILIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponaconepxaiiye KucioThl.
Bonopoanbie coequHeHUst

HEMETAJLIOB.

IKCIEePUMEHTAIbHbIE METObI
HU3y4YeHHUS BellecTB

U MX NPeBPALLCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aMMOJICMCTBHUE MEJIA C A30THOM
KUCJIOTOM pa3JInyHON KOHUEHTPALUY.

e JJaGopaTopHBIE OTBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKHN) U PUMEHATH 3TU TOHATHUS
IIPY OIIMCAHHUH COCTaBA U CTPOCHUS
BEILIECTB, /111 O0BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHHI.

OOBsACHITH O0LIKE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUSA UX
aTOMOB U TOJIOKEHHUS

B [leproanueckoii cucreme
XUMHYECKUX JIEMEHTOB

J1. 1. MeHnneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAIIOB, UX
BaXHEHUIIINX COCTMHECHUH, TTOITBEPKIast
3TO ONMCAHUE NPUMEPAMU YPABHEHUH
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKInu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTAX MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa.
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e [IpakTrueckue paboThI:
Ne 3. Pemienue skcriepuMeHTaIbHBIX

3amay o teme «Hemeramibn.

e PacuérHrble 3a/1aun:

— pacyeThbl MacChl BEIlIeCTBa

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE MU
00BbEMY OJHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUEThl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHm4ecKue
KUCIoThl. Heopranmueckue u
OpraHuyYecKue OCHOBaHUA. AM(oOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEeHMs. | eHeTnueckas CBs3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB

[TonTBepxkaaTh CyIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXY
HEOpPraHUYECKUMHU BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOILIUX XUMHUECKHUX
peaKunil.

PackpbIBaTh CyIIHOCTh OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOIO OalaHCa ATUX PEAKIUH.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh OMBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OTTHUCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aliCU YPaBHEHUI COOTBETCTBYIOLINX
peaxkiuii ¥ 1e1aTh BBIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCYI0M 1 1a00paTOPHBIM
000py10BaHUEM.

[IpoBOIUTH BEIYHCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIHM.
CaMocCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOH
NEeSATENBHOCTH

Hroro no pazneny 17
Paznea 3. XumMus 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackppIBaTh posib XUMHUU B pEIICHUN

AKOJIOTUYECKOM, SJHEPreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MMpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM UeTIOBEUYECTBA,
OTMCBHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHUS XUMHUYECKON HAyKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B IOBCEHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUS B IIETISAX
cOepekeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON Cpe/ibl; TOHUMATh BPEl
(omacHOCTh) BO3/ICHCTBUS HA )KUBbBIC
OpraHU3MBbI ONPEICTICHHBIX BEIIECTB
cMbica nokazarens [1JIK, moscHATh
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IIpCIapaToB, IIpaBUjIa 0e30macHoOro Ha IIpuMepax CITOCOOBI YMCHBIICHUA U

HCIIOJIb30BaHUs IIPLIIapaToOB OBITOBOM NpcaoTBpaliCHUA UX BPCAHOT'O
XUMHHU B HOBCGI[HGBHOﬁ >KM3HH. beITOBas BOSI[GﬁCTBHSI.
XUMHUYICCKaA rpaMOTHOCTD AHaJII/IBI(IpOBaTI) U KPUTHYCCKH

OTICHUBAThH WH(OPMAITHIO, CBI3aHHYIO
C XMMHUYECKUMU MPOLECCAMU U UX
BIIUSTHUEM Ha COCTOSIHHE OKPYKaIOIIECH
Cpenpbl.

Hcnonb30Bath MoyuYeHHbIC 3HAHUS U
npenacTaBiieHus o chepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U
COBPEMEHHBIMH TEXHOJOTUSIMHU, KaK
OCHOBY JUJIsl OpUEHTAIIUU B BEIOOpE
cBoel Oyayiei npodhecCuoHaIbHOM
NEATEeIIbHOCTH.

[IpunuMath ydyactue B 00CYKJIEHUU
npo0JieM XUMHUYECKOW U SKOJIOTHUECKOMN
HaIlPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 10 polJemMe U
npejiaraTb BO3MOXHBIE TTyTH €&

penieHus
Wroro o pazgeny 4

OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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