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IHosscHuTEABbHAA 3AIIHMCKA

PaGouast mporpamMma [0 XHMHH Ha YypPOBEHb CpEIHEro o00mero o0pa3oBaHHs IS
obyuatomuxcst 10-11-x kiraccos MAOY COIII Ne35 um. A.J[. beskpoBHOro paspaboraHa B
COOTBETCTBHUH C TPEOOBAHHSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUH (enaepalbHOTO
roCyJapCTBEHHOI'O 00pa30BaTeNbHOIO CTaHapTa CPeHEro o0ero oopa3oBaHus»
(c M3MEHEeHUsIMH, BHECEHHBIMHU IpHKa3oM Munmpocsenienus ot 12.08.2022 Neo
732);

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHuu (eaeparbHOR
00pa30BaTeNbHON IPOrpaMMBbl CPEIHET0 0OLIEro 0Opa3oBaHUAY;

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHu3allii U OCYIIECTBJICHUS O0pa30BaTEIbHOM IEATEIBbHOCTH MO OCHOBHBIM
o0mieo0pa3oBaTelbHBIM ~ TpOTpaMMaM  —  00pa30BaTeNbHBIM  IPOTrpaMMam
HAyaJIbHOT0 00IIEro, OCHOBHOI'O OOILEro M CpeIHero oouiero o0pa3oBaHusy;

o Konuenuuu npenogaBanusi yaeOHOro npeamera « Xumus»,

o Konuenuuu sxonoruyeckoro o0pa3oBaHusi B cuctemMe o011ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-31TUAECMUOIOTHIECKHE TPEOOBAHUS K OpraHU3alUsIM
BOCIIUTaHUsI MU OOydeHMs, OTAbIXa M O3[0pPOBICHUS JEeTed U MOJOACKU,
YTBEPKJICHHBIX ITOCTaHOBJICHHEM TJIaBHOTO caHuTapHOro Bpada oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «'urnenndyeckre HOPMATUBEI U TPEOOBAHUS K 0OECIICUCHUIO
Oe3omacHOCTH U (WH) OE3BPEIHOCTHU ISl YeloBeKa (GakTOPOB Cpeabl OOUTaHHS,
YTBEPKJICHHBIX ITOCTAHOBJICHHEM TJIABHOTO caHuTapHOro Bpauda oT 28.01.2021 Ne
2;

e yueOHOTO TUIAaHA CpEeAHEero oO0mIero oOpa3oBaHUs, YTBEP)KIECHHOTO IPHKA30M
MAOQOY COHI Ne35 um. A.Jl. beskpoBroro ot 01.09.2023 Ne 1 «O6 yTBepkaeHUU
OCHOBHOM 00pa30BaTEILHON MPOTPaMMbI CPETHETO OOIIET0 00pa30BAHUSY;

e (enepanbHOIl pabouel mporpammbl Mo y4eOHOMY MpeaAMeTy «Xumus» 06a30BOro
YPOBHH.

PaGouass mporpamMMa OpHEHTHpOBaHAa Ha II€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
denepanpHOl pabodeil mporpamMme BOCHHUTaHHMS W B paboyeil mporpaMMe BOCHUTAHHS
MAQY COII Ne35 um. A.Jl. beskposHoTroO.

[IporpaMmMa mo XUMUU Ha YpOBHE cpeaHero oOInero obpa3zoBaHHUs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obOpazoBanmm B Poccuiickoit
Oenepanun», TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS QeaepatbHOi 00pa3oBaTENbHOMN
mporpamMmsl cperero ooiero oopasosanust (POIT COO), npencraieHHbix B DegepansHOM
rocynapcTBeHHOM oOpa3zoBarensHOM cTrangapte COO, ¢ yuerom KoHienuu npenoiaBanus
y4eOHOT0 mpeaMeTa «XuMHUs» B 00pa3oBaTeIbHbIX opraHu3aiusax Poccuiickoit deneparuu,
peaM3yIONMX OCHOBHBIE OOpa30BaTEeNbHBIE MPOTPAMMBI, M OCHOBHBIX IOJIOXKCHHIA
«Ctparerun pa3Butus BocrnuTaHus B Poccuiickoit denepanun Ha nepuon g0 2025 roma»
(pactiopsixenue I[IpaButensctBa P® ot 29.05.2015 Ne 996-p).



OcHOBY MOJX0JI0B K pa3paboTKe MporpamMMbl IO XUMHH, K OTPEeNICHHI0 00IIei cTparerun
oOyueHusi, BOCIHUTAHUSA U Pa3BUTUS OOy4AIOUIMXCA CpeICTBaMU y4eOHOro IMpeaMera
«Xumus» anst 10-11 kiraccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHIENTYAIbHBIE TIOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH II€JICH, ComepiKaHHs, PE3yJIbTaTOB OOyYCHUS H
TpeOOBaHUI K YPOBHIO MIOJTOTOBKHU BBITYCKHUKOB.

Xumuueckoe  oOpa3oBaHME,  IOJy4aeMO€  BBIIYCKHHKaMH  00IIe00pa3oBaTelbHOM
OpraHu3aluM, SBJSETCS HEOThEMIEMOW dYacThio UX oOpa3zoBaHHOCTH. OHO  CITyXKHT
3aBEepIIAIONIMM ITANlOM PeaN3alui Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEIOCTHOW CHCTEME XHMHYECKOro 0Opa3oBaHMs. DTH LEHHOCTH
KacaroTCsl IO3HAHUS 3aKOHOB NPUPOBI, (POPMUPOBAHUS MUPOBO33PEHHS M OOIIECH KYIbTYpHI
YeJIOBEKa, a TAKKE OSKOJOIMYECKH OOOCHOBAaHHOTO OTHOLICHUS K CBOEMY 3I0POBBIO H
npupoJHON cpene. Peamusyercss xuMuueckoe oOpa3oBaHHE OOYYaIOIIMXCS Ha YpPOBHE
cpeaHero ooriero o0Opa3oBaHHs CpEACTBaMH ydeOHOro mpeamMera «XHuMHs», COJCpKaHUE U
MOCTPOEHHE KOTOPOTO ONPEACNCHBI B MPOrpaMMe M0 XUMHH C YY4E€TOM CHenu(pUKH HAyKH
XMMHH, €€ 3HAYCHUs B MO3HAHUHU MPUPOJIBI U B MATCPHAIBHOI KU3HH OOILIECTBA, a TAKKE C
Y4eTOM OOIIMX IeJIel U TPUHIIUIIOB, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpenHero obiero oopasoBanus B Poccuiickoit ®eneparuu.

XUMHSI KaK JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK WIPaeT OCOOYI0 pOJb B COBPEMEHHOM
LUBWIN3ALUY, B CO3/JaHMM HOBOW 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCUT CBOH BKJIaJ B
dbopMHupOoBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, B  CO3/JaHUE  IEJIOCTHOTO
IPEACTaBICHUST 00 OKpY)KAaloIleM MHUpPE KaK O €IMHCTBE NMPHUPOABI M YeJOBEKa, KOTOpPOe
(dbopmupyeTcss B XMMUHM Ha OCHOBE IOHUMaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA,
OCO3HAHMS B3aMMOCBSI3M MEXJ1y CTPOCHMEM BEIIECTB, UX CBOHCTBAMU U BO3MOXKHBIMHU
o0JacTIMU IPUMEHEHHUS.

TGCHO B3aI/IM0I[€I\/JICTBy5I C I[pyrI/IMI/I C€CTCCTBCHHBIMU HaYKaMI/I, XUMHUA CcTajia H€OT”I7€MJ'I€MOI7[
4acTbI0 MUPOBOM KYIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO TPYAA U KU3HU KaXI0TO
YJICHA O6HIGCTBa. COBpeMeHHafl XUMHUSA KaK HayKa co3ugarciibHasl, Kak HaYKa BBICOKHX
TEXHOJIOTUI HalpaBjieHa Ha pelIeHHe TI00aTbHBIX MPOOIEM YCTOWYUBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPHEBOM, HHEPreTUUYECKOW, MHUINEBOM, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbI 3JJOPOBbS.

B coorBercTBUM C 00mMMHU IHENIMH M TNPUHIUIAMHM CpelHero oOmero oodpazoBaHUs
conepkanue mnpenmera «Xumus» (10-11-e kmaccel, 0a30BBIA YpPOBEHb H3YUCHHUS)
OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO ITOJATOTOBKY OOYyYaIOMIMXCH,
HEOOXOAUMYI0O UM JUIs BBIPaOOTKM MHPOBO33PEHYECKMX OPHUEHTHPOB, YCHEIIHOT'O
BKIIIOUCHUSI B JKH3HB COIIMYMa, TPOJODKEHUS OO0pa3oBaHUs B Pa3IMUYHBIX OOJIACTSIX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocCTaBisIOMUME MPeIMeTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XuMus»
n «OOuiass ¥ HEOpraHWyeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUS KOTOPBIX
SBJSIFOTCSL OCHOBBI 0a30BOM HAyKW: CHCTeMa 3HAaHMH TI0 HEOpraHWYecKoW Xumuu (C
BKJIFOUCHHEM 3HAHHWI M3 OOIIeH XMMHHU) M OpraHu4YecKkoi xumuu. DopMuUpOBaHUE TaHHOW
CHCTEMbI 3HaHUI NMPHU U3YUYEHUH IpeaMeTa o0ecriedrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOTr000pa3us BEIECTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUHA XUMUH.

Crpykrypa coaepxanusi KypcoB — «Opranuueckas xumusi» u «OOmias u HeopraHudeckas
XUMHUsD» CPOPMHpPOBAHA B NpPOrpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOr0 TMOJX0/Aa K



M3YYCHHIO y4eOHOro Marepuaiia U OOYCIIOBICHA MCTOPHUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAaHUI Ha OIpPENEIICHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHHYECKOW XUMHH
BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCHUYECKOW TEOPUU CTPOSHUS OPraHUYEeCKHX
COCJIMHEHU, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX M DIICKTPOHHBIX NPEICTaBICHUN O
CTPOCHUHN BCIICCTB. CBC[[GHI/ISI 06 HN3Yy4YaCMbIX B KypCC BCHICCTBAX HAKOTCA B pa3BUTHUHU — OT
YIIIEBOZOPOAOB JI0 CIOXKHBIX OMOJIOTUYECKN aKTUBHBIX COCAMHEHUH. B Kypce oprannveckoit
XUMHH TOTYYa0T pa3BUTHE cPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
MEepPBOHAYAIGHBIC TIPEACTABICHUS O XUMHUYECKOW CBSI3M, KJIACCH(HKAIMOHHBIX IPU3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON PEaKIIHH.

[Ton HOBBIM yrioM 3peHusi B mpeaMere «Xumus» 0a30BOr0 ypOBHS pacCMaTpUBACTCA
U3y4YCHHBII HA YPOBHE OCHOBHOIO OOLIEro OOpa30BaHUS TEOPETUUECKUN MarepHan H
(baKTOJIOFI/IqGCKI/Ie CBCACHHA O BCHICCTBAX H XUMHYECKOHN pPCaKkuu. TaK, B 4aCTHOCTH, B
Kypce «OO0miasi 1 HeopraHudeckas XUMHUs» 00yJarOIUMCs IPEIOCTABISIETCS BO3MOKHOCTh
OCO3HATh 3HAYEHHE IEePUOIMIECKOr0 3aKOHA C OOIIETCOPETHYECKHX M METOHOJIOTHYECKUX
NO3UIMH, TIyOKe MOHSATh HMCTOPUYECKOe W3MEHEHHE (YHKLIUII ATOro 3akoHa — OT
o0o0maromiei 10 00BIICHSAIONIEH U IPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHMH O BaKHEHIIMX BEILECTBAX, UX COCTaBe, CTPOEHUH, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe O XMMHUYECKUX pEeaklUAX, HMX CYLUHOCTH U 3aKOHOMEPHOCTSX
npoTekaHus pgonojiHsercs B Kypcax 10-x u 11-x kimaccoB »ieMEHTaMHu COJAEp)KaHUS,
MMEIOLUMH KYJIBTYPOJIOTMUYECKMM M NPUKIATHOW XapakTep. DTHU 3HaHMUS CIOCOOCTBYIOT
IIOHMMAHHUIO B3aMMOCBS3M XHMHHU C JPYrMMHM HayKaMM, pacKpblBalOT €€ poib B
MO3HABATEIbHON M MPaKTUYECKOW MAESITENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO
YBa)KEHHsI K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U NMPAKTHUECKUX MPUIOKEHUN XUMUH,
MIOMOTAalOT BBIMYCKHUKY OPHEHTHPOBAThCSI B OOMIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX
npobemMax, CBSI3aHHbIX ¢ XMMHUEH, KPUTUYECKU OCMBICIMBATH HH(OPMAILIMIO U IPUMEHSTH €€
JUIs  TIONIOJIHEHUS 3HAHWM, pelIeHHs] UHTEJUIEKTYalbHbIX U  OKCIIEPUMEHTAIbHBIX
HCCIIeIOBAaTENbCKUX 3aJad. B menoM cojep:kanue ydeOHOro mpeamera «XUMHs» JaHHOTO
YPOBHSI U3Y4Y€HHUS OPUEHTUPOBAHO HAa (JOPMHUPOBAHHE Yy O00YUAIOIIMXCS MUPOBO33PEHUYECKON
OCHOBBI Il TOHMMaHUS GWIOCOPCKUX UAEH, TaKMX Kak: MaTepHallbHOE €JUHCTBO
HEOPraHUYECKOT0 U OPraHuYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM
U CTPOEHHUEM, IO3HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM DKCIIEPUMEHTa U PEIICHUs
MIPOTUBOPEYUIN MEX]y HOBBIMH (paKTaMU U TEOPETHUECKUMM MPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XHMMHUU B pEHIEHHH OHKOJOTHYECKUX NpolieM, a Takke MpobiemM cOepexkeHus
SHEPTreTHUYECKUX PECYPCOB, CHIPbsl, CO3/IaHNs HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pemieHus 3a1ad BOCIIUTAHUS, Pa3BUTHS U COLMATU3ALUU O0yUYaIOIIUXCS MPUHSTHIE
IIPOrpaMMOMl M0 XMMHMH MOJAXOAbl K OMNPENEIICHUIO COJAEP)KAaHUS M IOCTPOEHUsS IpeaAMeETa
npenycMaTpuBaioT (OpMHUPOBaHHE YHUBEPCAIbHBIX YUEOHBIX ACHCTBHI, UMEIOUINX 0a30Boe
3HA4YeHHE ISl Pa3IMYHbIX BUJOB JEATENBHOCTH: pElIeHus MpoOseM, MOHMCKa, aHalu3a |
0o0pa®oTku HH(OpMaIK, HEOOXOAUMBIX Ui NPUOOPETEHHsS] ONbITa NPAKTUYECKOH U
HCCIIEIOBATENbCKOM AEATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHUH.

B npakTtuke npenogaBaHusi XMMHU Kak Ha YPOBHE OCHOBHOI'O 0011ero oOpa3oBaHMsl, TaK U Ha
ypOBHE  cpegHero  oOmero  oOpa3oBaHMsA, NpPU  ONPEAEICHUH  COZIEpIKaTeIbHOM
XapaKTepUCTHKHU LeNeld U3ydeHHs] IpeaMeTa HalpaBiIeHHEM MEepBOCTENIEHHON 3HAYUMOCTHU
TPAJUIIMOHHO TpHU3HAeTcss (OPMHPOBAHHWE OCHOB XHMMHUYECKOH HAayKHM Kak o00JacTu
COBPEMEHHOT'0 E€CTECTBO3HAHUS, MPAKTUYECKOW NEATEIbHOCTH YeJIOBEKa M KaK OJHOro W3



KOMIIOHEHTOB MHPOBOM KyibTypbl. C METOAMYECKONH TOYKM 3pPEHMsI TaKOM MOAXOA K
OIIPEACIICHUIO LIEJIeH N3YUYEHHUs [TPEIMETA SBJISETCS BIIOJIHE OIIPABJIAHHBIM.

CornacHo JaHHOM TOYKE 3PEHMS TJIABHBIMHM LESAMH H3y4EeHHUs TpeaMeTa «XUMHS» Ha
6azoBom ypoBHe (10—11-¢ Ki1acchl) SBISIOTCS:

e (opMHpOBaHHE CHCTEMBl XMMHYECKMX 3HAHMH KaK BaKHEHIIEH cocTaBisionien
€CTeCTBEHHO-HAYYHOW KAPTHHBI MHpPa, B OCHOBE KOTOpPOW JIeKaT KIIIOUYEBBIE
HNOHATHSA, (yHIAMEHTAJIbHbIC 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH,
YCBOEHHE U MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX 00O0OIIEHHI MHUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPUEH UX Pa3BUTHSI U CTAHOBJICHHUS;

e (QopMupOBaHHWE ¥ pa3BUTUE TMPEACTABICHUH O HAYYHBIX METOJAX IO3HAHUS
BEIECTB M XMMUYECKUX pEaKIHid, HEOOXOMUMBIX JUIS HPUOOPETEHHs] yMEHH
OpPUCHTHUPOBATLCA B MHPEC BCUICCTB U XMMHYCCKHUX SIBJICHI/If/'I, HUMCIOIIIUX MECTO B
IpUpPOJIE, B IPAKTHYECKOM U TIOBCEJHEBHOW KU3HH;

® PA3BUTHUC YMGHI/II;'I A CII0CO00B ACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOIICHI/IeM u
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJEHHEM MpaBmil Oe30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ stum, coaepskarenbHas XapakTEpUCTUKA LieJied U 3aJad M3Y4YEHUs NpeaMmeTa B
oporpaMMe I0 XMMHUHM YTOYHEHAa M CKOPPEKTHPOBaHAa B COOTBETCTBUM C HOBBIMH
MIPUOPUTETaMHU B CUCTEME CpeiHEro o01iero oopasoBanus. CeroaHs B MpenogaBaHU XUMUN
B Oojblleil CTENeHH OTAAETCS MNPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHMs
oOyueHusi, OpPHUEHTUPOBAHHOM Ha TMOATOTOBKY BBITYCKHHKA 0011€00pa3oBaTebHOMN
OpraHu3aliM, BIAJCIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO
€CTh CII0cO0aMH U YMEHUSMU aKTUBHOT'O MOJTYYEHHs 3HAaHUW U MPUMEHEHHS UX B peallbHON
YKU3HU JJI PELIEHUS IPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpU U3YYEHUU TIpeaAMETa «XHUMHUS» TOMUHUPYIOIIEE 3HAUCHUE PUOOPETAIOT
TAaKHeE LIEJIH U 3a]1a4U, KaK:

e ajanTanus oOyd4amIuXcs K YCJIOBUSAM JMHAMHYHO pa3BUBAIOLIETOCS MUDA,
dbopmupoBaHUe HWHTEJUIEKTYaJIbHO pa3BUTOMU JINYHOCTH, FOTOBOM K
camM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO I'PAaMOTHBIX
pGHIeHI/II\/JI B KOHKPCTHBIX JXU3HCHHBIX CUTyalUAX, CBA3AHHBIX C BCIICCTBAMH U HUX
IpUMEHEHHEM,;

e (dopmupoBaHHE Y 00YYAIONIMXCS KIFOUCBBHIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHH),
UMEIOIMX YHHUBEPCAJIbHOE 3HAUYEHUE JUII pPAa3IMYHbIX BHUJAOB JIEATEIBHOCTH!
pemieHus mnpoOieM, MOHMcKa, aHanu3a U 00paboTku HMHpOpManuu, HEOOXOJUMBIX
JUI TIPHOOpPETEeHUsl ONbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT BaXXHOE MECTO B
MMO3HAHUU XUMHH, a TaK)Ke IS OLIEHKH C MO3ULMH dKOJIOTMYECKOH 0€30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XMMMUYECKHX MPOIIECCOB HA OPraHU3M 4YeJOBeKa U
IPUPOIHYIO Cpeny;

e pa3BUTHE I[I03HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYAIBHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yJaromUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBHIE
3HaHUS 110 XUMUHU B COOTBETCTBHHU C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIb30BATh
COBpPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU Ul TIOMCKA U aHajIu3a yuyeOHOH u
HAYYHO-TIOMYJIIPHON MH(POPMALUU XUMHUECKOTO COJIEPIKAHMS;

e (opmupoBaHue M pa3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILIICHHS], HA0JII0JaTeTbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOpbIe 0COOEHHO



HEOoOXOJUMBbl, B YaCTHOCTH, IMpHU IUIAHHPOBAHUU W IPOBEACHUM XHUMHUYECKOTO
JKCIIEPUMEHTA;

e BOCIHTaHUE Yy 0OydarouXxcsl yOexKAEHHOCTH B TyMaHUCTUYECKOW HaNpaBIECHHOCTU
XMMHH, €€ Ba)XKHOM pOMM B pEIIEHUHM I[JO0OATbHBIX MPOOJIEM pPaLMOHAIBHOIO
IIPUPOJOIIOJIB30BAHMS, IIONOJHEHUS DJHEPIeTHUYECKUX pECypCcoB U COXPAHECHUS
IPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOr0 OTHOLIEHHS K
IOpUPOJIE M CBOEMY 3[I0POBBIO, a TaKXKE MPUOOPETEHHs OIBITa HCIOIb30BAHUS
IIOJIyYCHHBIX 3HAaHWM NI MPUHATHS TIPAaMOTHBIX pEUICHMM B CUTyalUsX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B yueOHOM mutaHe cpemHero oOmiero odpazoBaHus TpeaMeT «XUMHS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeIMETHON o0siacTi «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1mee YMCIO YacoB, OTBEACHHBIX JUISI M3YYCHHS] XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obiero obpazoBanus cocrapiser 68 uacos: B 10-m kinacce — 34 vaca (1 gac B Henemo), B 11-
M kiacce — 34 gaca (1 gyac B Hezeo).

I[JI?I peanmaunn HpOFpaMMBI I/ICHOJII)?;yIOTCSI y‘~I€6HI/IKI/I, IIOHYHICHHBIC K HCIIOJIB30BAHUIO
IPU pean3aluy UMEIONINX TOCYAaPCTBCHHYIO aKKPEIUTAIUI0 00pa30oBaTeIbHBIX MPOrpaMM
HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero oOImero o0pa3oBaHus OpPTaHU3AIHSIMH,
OCYIIECTBISIONIMMUA 00Pa30BaTEIbHYI0 JESATEIBbHOCTh, MPUKA30M MUHIPOCBEUICHUS OT
21.09.2022 Ne 858:

o Xumms, 10 wmacc/ Tabpuensa O.C., Octpoymo W.I'., Cmamko C.A., AO
«M3natenscTBo "[Ipocsemnienue»;
o Xumms, 11 wmacc/ Tabpuensa O.C., Octpoymo W.I'., Cmamko C.A., AO
«M3natenscTBo "[Ipocsemnienue»,
DeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, JOMYIIEHHbIE K UCIIOIb30BAHUIO IPU peaIn3aluu
MMEIOIINX TOCYIapCTBEHHYIO aKKPEIWTAIMI0 00pa30BaTEeNbHBIX IPOTPaMM HAdaIbHOTO

00111ero, OCHOBHOTO OOIIEro, cpeAHero oouiero oopa3zoBaHus MpukazoM MUHIPOCBEUICHUS
ot 02.08.2022 Ne 653:

e DIEKTPOHHBIN 00pa3oBaTenbHBIN pecypc «Jlomamuue 3amanusi. CpenHee ooiee
obpa3zoBanue. Xumusy», 10-11 knacc, AO «M3marenscTBo "lIpocBenienue’y;

o Tpenaxep «Ob6naxo 3uanuit». Xumus. 10 kmace, OO0 «Duzukon JIad»,

e Tpenaxep «O6mako 3Hanmit». Xumus. 11 kmacc, OO0 «Duzukon JIady,

o Pocculickas s5mekTpoHHas mkosna: https:/resh.edu.ru/subject/29/10/

o Pocculickas snekTpoHHas mkona: https://resh.edu.ru/subject/29/11/

Ilianupyembie  pe3yJbTarbl  OCBOCHHUS
Y4eOHOro npeamera

JINYHOCTHBIE pe3yabTAaThl

OI'OC COO ycranaBnuBaeT TpeOOBAaHUA K pe3yibTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
mporpaMMm  CpefaHero  oOmiero  oOpa3oBaHUS  (JMYHOCTHBIM,  METANpPEJIMETHBIM W


https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/

peaMeTHbIM). HaydHo-MeToqiuecKoi OCHOBOM I pa3pabO0TKH INIAHUPYEMbIX PE3YJIbTaTOB
OCBOEGHUS MPOTpaMM CpeJHEro oOuiero oopazoBaHus SBISETCS CUCTEMHO-ACSITENbHOCTHBIN
MOJXOI.

B cooTBercTBUM € CHCTEMHO-ACSATEIBHOCTHBIM MMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNIbTaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha YPOBHE CpeaHero ooimero oOpa3oBaHUs
BBIJIEJICHBI CIIEIYIOIINE COCTABIIAIOIINE!

e OCO3HaHME OOYYAIOIIMMHCS POCCHHCKOW TPaKAAHCKOW HWACHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEIEIICHHIO;

e HAJIMYME MOTUBAIMHU K OOYUCHHIO;

e [CJICHAIIPABJIICHHOC PAa3BUTHUC BHYTPCHHHX Y6G)KI[GHI/II71 JIMYHOCTH Ha OCHOBC
KJTFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TpaauIHi 0a30BOIi HAYKH XUMHH,

e TOTOBHOCTb M CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJCTBOBATBCS B  CBOEH
JIEATEIFHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMH IEIOCTHOM
CUCTEME XMMHUYECKOI0 00pa3oBaHus;

e HAJIMYME MPABOCO3HAHUS SKOJIOTHUECKON KYIBTYPHI H CIOCOOHOCTH CTaBHUTh LIETH U
CTPOUTDH JKU3HCHHBIC IJIAHBbI.

JImgHOCTHEIC PE3YIbTATEI OCBOCHUS MPEAMCTA «XUMHUS JOCTUTalOTCA B €IUHCTBEC y‘IC6HOI71
n BOCIIUTATEIILHOMN ACATCIIbHOCTH B COOTBCTCTBHUH C r'yMaHHUCTUYCCKUMU,
COHMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU W HWACATIaMU pOCCI/If/'ICKOI“O
I'paXaaHCKOIr'o O6H.I€CTBa, IIPpUHATBIMHA B O6IlIeCTBe HOpMaMu U IIpaBUJIaMH ITOBCIACHMHA,
CHOCO6CTBYI-OHII/IMI/I nmponeccam CaMOIIO3HAaHUA, CcaMOpa3BUTHUA u HPAaBCTBCHHOI'O
CTaHOBJICHUA JTUYHOCTH 06yt1a}01u14xc;{.

JIM4HOCTHBIE PE3yNAbTAaThl OCBOCHHUS TMpeaMeTa «XHUMHS» OTPakarT CHOPMHUPOBAHHOCTH
OTbITa TO3HABATETFHOM M TMPAKTUYECKOW JEATEIBHOCTH OOYyYaloIIMXCsA IO peaau3aluu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

e O0OCO3HaHUS OOYYaAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M OO0S3aHHOCTEH,
YBaXXEHUs K 3aKOHY U IIPABONOPAIKY;

e IIPEACTABIICHUS O COLMAIBHBIX HOPMAaxX U MPAaBHJIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE;

e TOTOBHOCTHM K COBMECTHOH TBOPYECKOH IESATENbHOCTH MPU CO3JaHUU Y4E€OHBIX
IPOEKTOB, pEIIeHWH Yy4eOHbIX M TIO3HABaTENbHBIX 3aJad4, BBIIOJIHEHUU
XUMHYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH MOHMMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JOTMKY U apryMEHThI
JIPYTUX IPU aHAINU3€ Pa3IUYHbIX BUJIOB Y4eOHOH eATeNbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHHUS

e IICHHOCTHOT'O OTHOUIEHMS K HICTOPUUYECKOMY U HAYYHOMY HACIIEANIO OT€YECTBEHHON
XVIMUH,

e YBaKEHUS K TpPOIECCYy TBOPUYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO
IPUMEHEHHUS XHMHUH, OCO3HAHMs TOrO, YTO JOCTHKEHMS HAyKH €CThb pEe3yJIbTaT
JUINTENIbHBIX ~ HAOMIONEHHUH, KPOIMOTIMBBIX  SKCIIEPUMEHTAIbHBIX  ITOHMCKOB,
IOCTOSIHHOTO TPY/la YYCHBIX U IPAKTUKOB,;



e HWHTCPECCA W IIO3HABATCIBHBIX MOTHUBOB B IIOJTYYCHUU U IMOCIICAYIOLICM aHaJIn3C
I/IH(i)OpMaHI/II/I 0 IMEPECAOBBIX JOCTUKCHUIAX COBpeMeHHOﬁ OTE€YCCTBCHHOM XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e HPABCTBCHHOI'O CO3HAHMUS, DdTUYCCKOI'O IIOBCIACHUA,

e CIIOCOOHOCTH OLICHUMBATh CUTYyalluH, CBA3AHHBIC C XHUMHUUYCCKHMHU SABJIICHUAMH, U
INPpUHHUMAaTh OCO3HAHHBLIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIBbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLUCHHBATH CBOC IOBCACHHUEC U IMOCTYIIKH CBOUX TOBapHHleﬁ C HO3HHHﬁ
HPABCTBCHHBIX U IIPaBOBBIX HOPM U OCO3HAHHC HOCJ'IC,Z[CTBI/Iﬁ 3THUX MOCTYIKOB,

4) hopMuUPOBAHNS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUS LIEHHOCTEH 30POBOr0 M Oe30macHOro odpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3UYECKOMY U TICUXHYECKOMY
3JI0pPOBBIO;

e coOmromeHusi mpaBwi Oe3omacHOro oOpameHus C BemleCTBaMH B OBITY,
HIOBCETHEBHOM KHM3HU U B TPYJOBOU JEATEIHLHOCTH,

e TOHMMAaHUS IIEHHOCTH MPABWJI WHAMBHIYATHHOTO M KOJUIEKTUBHOTO OE30IM1aCHOTO
HOBE/ICHUSI B CUTYaIMsIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HU JIIO/ICH;

e OCO3HAHHUS TOCJIEACTBUA M HENPUSATHA BPEIHBIX MNPHUBbIUCK (YHOTpeOICHUS
QIIKOTOJIs, HAPKOTUKOB, KypCHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

e KOMMYHUKATHBHOH KOMIICTEHTHOCTH B Y4e€OHO-HCCIICIOBATEILCKON JCSITEILHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JNEATEIbHOCTH;

e YCTAHOBKHM Ha AKTUBHOC YYAaCTUC B PCIICHHU IMPAKTHYCCKUX 3ajgayd COHHaHBHOﬁ
HAINpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

e HHTEpeca K MPaKTUICCKOMY M3YUCHHIO MPOQPECCHI Pa3IMIHOTO POJIa, B TOM YHCIIE
HAa OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHHUH 110 XUMUHU,

e YBaXXCHUS K TPYLY, JIIOJSIM TPyZAa U pe3yJbTaTaM TPYI0BOM JESITEIBHOCTH;

e TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHAMBHIYaTbHOH TPaeKTOPUU OOpa3oOBaHUA,
Oynymiei mpodeccuu U peanu3aiii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CMOCOOHOCTEM K XWUMHUHU, UHTEPECOB U MOTpeOHOCTEH
oOmiecTBa;

6) 3K0J10rMYeCcKOro BOCIIMTAHUA:

HKOJIOTUYECKH LeJIecO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMaHMUs  TJ00aJBbHOIO  XapakTepa SKOJOTHYECKMX MpoOieM,  BIUSHUS
SKOHOMHYECKHX IMPOLIECCOB HA COCTOSIHUE IPUPOJHON M COLMATIBHOM CPEeJIbI;
OCO3HaHMS HEOOXOJUMOCTH HCIOJb30BAHUS JIOCTH)KEHUH XUMHUU JJISl PELIeHHS
BOITPOCOB PAllMOHAIIBHOTO MPUPOIONOJIB30BAHNSA;

AKTUBHOI'O HENPUATHS IEHUCTBUM, IPHUHOCALIUX BpPEI OKPYXKAlOWEH MNPUPOAHOU
cpelie, YMEHUsI IMPOTHO3MPOBATH HEOJArONPHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUM U MTPEAOTBPALIATh UX;



e HAJIM4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHMS, SKOJIOIMYECKOU KYJIBTYPBI, OIIBITA
JESATEIIBHOCTH 9KOJOTMYECKON HAIpPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMU
B MO3HABATEIbHON, KOMMYHUKATHBHON M COIMAJIBLHON NMPAKTHKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO IPOTUBOCTOSTh UJICOJIOTHH XEMO(POOHH;

7) IEeHHOCTH HAYYHOI'0 TIO3HAHUS:

e c(HhOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

e TOHMMAaHUS CHENU(UKH XUMHHM KaK HAayKH, OCO3HAHUS €€ Poiu B (POPMHPOBAHUHU
PaLMOHAIBHOIO HAYYHOT'O MBILIUICHHS], CO3JJaHMM LEIOCTHOrO MpPEACTaBIeHUsS 00
OKpPYKalIlleM MHUPE KaKk O €IMHCTBE IPUPOABI M YEIOBEKAa, B IIO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pEeLIeHUH MpoOJeM COXpaHEHHs MPUPOJHOIO
paBHOBECHS,

e yOexIeHHOCTH B 0cO00M 3HAYMMOCTH XUMMH U1 COBPEMEHHOM LIMBUIM3ALIUU: B €€
TYMaHHCTUYECKON HAmpaBJICHHOCTH M BAXHOW pPOJIM B CO3/aHUM HOBOH 0a3bl
MaTepHaIbHON KYJIbTYpBhI, pEIIEHUH ITI00aJIbHBIX MPOOJIeM YCTOWYMBOIO pa3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, SHEPreTUYECKOM, NHUIIEBOM M HIKOJOTHMYECKON
0€30I1aCHOCTH, B Pa3BUTHH MEJUIMHBI, 00€CIIEUeHUH YCIOBHH YCIIEUIHOIO TpyAa U
HKOJIOTHYECKU KOM(OPTHOM KHU3HH KAXKIOTO WICHA OOIECTBa;

e €CTECTBEHHO-HAY4YHOH T'PaMOTHOCTH. IOHUMAaHHUS CYLIHOCTH METOJOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BaTh M0JIy4aeMble
3HAHUS U1 aHanu3a W OOBSICHEHUs SIBJICHUM OKpYyXKalollero Mmupa u
MPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUs JeflaTh 0OOCHOBaHHbIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (aKTOB M MMEIOIUXCA JaHHBIX C LEJNbI0 TOITy4eHUs
JIOCTOBEPHBIX BBIBOJIOB,;

e CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJb30BaTh XUMHUECKUE 3HAHUS Ul peIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYalUSIX;

e MHTEpeca K MO3HAHMIO U UCCIIEI0BATENbCKOM ACSTEIbHOCTH;

e TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30BaHHUIO U caMO00pa30BaHUIO,
K aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMI 10 XUMHM B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTSMU,

e HHTEpeca K OCOOEHHOCTSAM Tpyla B pa3lIuyHbIX cdepax mnpodeccnoHaIbHON
JIESATEIbHOCTH.

MeTanpeaMeTHbIe Pe3yJbTAThI

MertarnpeamMeTHbIe Pe3yIbTaThl OCBOCHHUS yIeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

e 3HAYHMMBIE TUTST dbopMupOBaHUS MHUPOBO33PEHUS o0yJaromuxcst
MEXIUCIMIUTHHAPHBIE (MEXKIpeIMETHbBIC) OOIICHAYYHbIC MOHSATHS, OTPAKAFOIIUE
[EJIOCTHOCTh HAyYyHOM KapTUHBI MHpa U CHeNU(PHUKY METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/Ifl, BCIICCTBO, DHCPIruA, ABJICHUC,
MPOIIECC, CUCTeMa, HAYYHBIA (PaKT, MPHUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBaHUE, HAOIIOICHUE, U3MEPEHUE, IKCTICPUMEHT U IIp.);

e YyHUBEpCAJbHbIC YydeOHble JelcTBHs (IO3HABAaTENbHBIE, KOMMYHHKATHBHEIE,
pEryISTHBHEIC), obecrnieunBaromye dbopmupoBaHue (G YHKIIMOHATBEHOM
TPaMOTHOCTH M COIUAIBHON KOMIIETCHIIUU 00y4JaroInuXCs;



e CIIOCOOHOCTH OOYYArOIIMXCSI HCIOJb30BATh OCBOCHHBIC MEXIAMCUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHWs U  yHUBEpCalbHble ydyeOHble JeWcTBUA B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE.

MeTtanpeaMeTHble  pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCATBHBIMU  y4COHBIMU
[103HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ACHCTBUSMH.

OBi1ajieHne YHMBEPCAJIBLHBIMH YU4eOHBIMH MO3HABATEIbHBIMY JICHCTBUSIMH
1) 6a30BbIe JJOrHYECKHE AeliCTBUS

e CaMOCTOSATEIBHO (YOPMYIHUPOBATH U AKTYAIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

e OIpPENENATh LENU ACATEIbHOCTH, 3a/1aBasl MapaMeTPbl U KPUTEPUU UX TOCTHKECHUS,
COOTHOCHUTD PE3YNIbTAThI AEATEIBHOCTH C IOCTABIEHHBIMU LEIISIMU,

e HCIIOJIB30BAaTh HpI/I OCBOCHHNHU 3HaHI/II\/JI HpI/IeMI)I JIOTHYCCKOTI'O MBIIIIJICHUSI — BBIACIATH
XapakTepHble MPU3HAKU MOHATUIM U YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBGTCTBYIOHII/IC IIOHATUS OIS0 06’I)$ICH€HI/I$[ OTOCIIBHBIX (1)aKTOB nu HBJIGHI/If/'I;

e BBHIOMpPATh OCHOBAHHUS W KPUTEPHUH I KIAaCcCU(UKAIMU BEIICCTB U XUMHUYECKHX
pEaKLHii;

e YCTAHABJIMBATH IPUYMHHO-CIEACTBEHHBIE CBSA3H MEXY U3y4a€MbIMU SIBJICHUSMU;

e CTPOUTH JIOTHYECKUE PACCYKACHUs (MHIYKTUBHBIC, JICIYKTUBHbBIC, 1O AHAJOTHUH),
BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/Iﬂ B paCCManI/IBaeMI)IX SABJICHUSX,
(bopMyITHUpOBaTh BHIBOJIBI M 3aKIIOYECHHUS;

o HpI/IMeHSITI) B Hpouecce IIO3HAHUS I/ICHOJIBSyeMI)IC B XUMHUHU CHMBOJINYCCKUC
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIEIbHBIC TPEJICTABICHUS — XUMHUYCCKUIN
3HaK (CMMBOJI) 2JIEMEHTA, XUMUYecKasi popMyJia, ypaBHEHUE XUMUYICCKOH PeaKIuu
— MPHU pElICHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTHUUECKUX 3a]ay, MPUMEHSTh
Ha3BaAHHBIC MOJICIIBHBIC HpGI[CTaBJ'IeHI/ISI IJIsI BBISIBJICHUS xapaKTepHHx HpI/ISHaKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHA:

e BJAJETh OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHUS BEUIECTB U XMMUYECKUX PEaKIUH;

e (opMynupoBaTh LENM U 3aJa4d HCCIEIOBAHMS, HCIIOJIb30BATh IOCTABIEHHBIE U
CaMOCTOSITENILHO  CPOPMYITUPOBAHHBIE BOIMPOCHI B KAadyecTBE HWHCTPyMEHTa
MO3HAHUS M OCHOBBI JUIsI OPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHUIA,

e BJIaJACTh HaBbIKAMH CaAMOCTOATCIBHOI'O IIJIAHUPOBAHUA U IMPOBECACHUA YUCHUYCCKUX
DKCIIEPUMEHTOB, COBEPIIECHCTBOBATH yMEHHUs HAOIIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ynbTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIbl OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YNIHTATOB HCCIEAOBAHUS, COCTaBIIATH
000CHOBaHHBIN OTUYET O MPOJICIAaHHON padoTe;

e TpUOOpETATh OMBIT YICHHUECKON MCCIEN0BATENBCKOM U MPOSKTHOU ACSITeTbHOCTH,
IMPOSABJIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOOOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IUYHbIX METOJIOB MTO3HAHUS,

3) paboTa ¢ uHpopMaIHeii:



e OpHCHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX HH(opManuu (HaydyHO-TOMYJISpHAS
JAUTEpaTypa XUMHUYECKOTO COJACPXKaHWS, CIPaBOYHBIE I0COOWS, PECypChI
WHTEPHETa), aHAJIM3HPOBaTh WH(GOpMAIMIO pa3IUYHBIX BHIOB H  (POpM
Ipe/ICTaBICHN, KPUTHUYECKH OLICHHUBATh ee JOCTOBEPHOCTD "
HEMPOTHUBOPEUHUBOCTb;

e (hopMyIMpOBaThH 3AMPOCHl M MPUMEHATH PAa3JIMYHbIC METOABI IIPU TTOMCKE M 0TOOpe
uHpOpMaLK, HEOOXOTUMOM MJIsi BBIMOJIHEHHS YYEOHBIX 3a/ad ONpPEIeNICHHOTO
THIIA,

e TMpHOOpeTaTb  OMBIT  HCIOJB30BaHUSA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

e CaMOCTOATENBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpENCTaBICHUS WHPOPMALUU
(cxemsl, rpaduKH, THArpaMMBbl, TAOIHILBI, PUCYHKH U IIP.);

e HCIONB30BATh HAYYHBIM S3BIK B KA4eCTBE CPEICTBA MpH padoTe C XUMHUYECKON
uHdopMalmeil: MPUMEHATh MeXnpeaMeTHble (pusnueckue W MareMaTHYECKHUE)
3HAKH U CUMBOJIBI, (hOpMyJIbl, a00peBUATYpbl, HOMEHKIIATYPY;

e WCIONB30BaTh M  NPeoOpasoBHIBaTH  3HAKOBO-CUMBOJIHMYECKHE  CPEICTBa
HarJSITHOCTH.

OBjaaaenue YHUBEPCAJIBHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMMU .

e 3ajJaBaTh BOMPOCHI MO CYIIECTBY OOCY)XKIaeMOW TeMbl B XOJe AuWanora u/uin
JUCKYCCUM,  BBICKa3blBaThb  MJieH, (QOPMYJIUpOBaTh CBOM  IPEJIOKECHUS
OTHOCHUTEJIbHO BBINIOJIHEHHUS PEJI0KEHHOM 3a1a4H;

e BBICTYNATh C TMpPE3CHTAlMENd pe3yJbTaTOB II03HABATEIbHOW JECATEIBHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPHU BBIIIOJIHEHUU
XUMHYECKOT0 IKCIIEPUMEHTA, MPaKTUUYECKONH pabOThl MO MCCIEI0BAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pealn3aluu y4eOHOro MpoeKkTa, U (OpMYIUPOBATH BHIBOIBI
II0 pe3yjbTaTaM IPOBEJCHHBIX HMCCIIEIOBAHUW ITyTEM COIJIACOBAaHUS ITO3HULIMNA B
XoJie 00CyXeHNsI 1 0OMEHAa MHEHUSIMH.

OsJajieHNe YHHBEPCAIbHBIMH PeryJsiTUBHBIMU /1eHCTBUSIMM

e CaMOCTOATENBHO IIJIAHMPOBATh M  OCYILECTBIATH CBOIO  IO3HABATENIBHYIO
JEATEIIBHOCTD, OIpeNessiss €€ Ledu W 3aJadyd, KOHTPOJMPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh IMpeajaraéMblii ajaropuTt™M JEUCTBHH IpH
BBIMOJIHEHUHM Y4YEeOHBIX M HCCIENOBAaTeNbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ dexTuBHBIH croco0 HMX peHIeHHs C YYeTOM IIOJIyueHUsI HOBBIX 3HaHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKLUsX;

e OCYIIECTBIATh CaMOKOHTPOJb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOAHAINW3a U
CaMOOLIEHKH.

IlpeameTHbIC pe3yabTaThl

10-1 kiace
[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudecKasi XUMUsD» OTPaXKaIoT:

e CPOPMUPOBAHHOCTH MPEACTABICHUI O XMMHUYECKON COCTaBIISIFOIICH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpA, pPOJIM XHMHHM B I[IO3HAHUM SBJICHUM MpPUPOIBI, B



(GOpMHPOBAaHUN MBIIUICHUS H  KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJUMOM ISl PEIICHHSI TIPAKTUYECKUX 3a71a4 U DKOJOTHYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3/J0POBBIO U IPUPOAHOM cpee;

e BIIQJICHUE CHCTEMOW XUMHUYECKUX 3HAHUU, KOTOPAsk BKJIIFOUACT: OCHOBOIIOJIATAIOIINE
NOHATUS (XUMHUYECKUI 3JIEMEHT, aToM, 3JICKTPOHHAs 000JI0YKa aToMa, MOJICKYIIa,
BAJICHTHOCTh,  3JICKTPOOTPUIIATEIBHOCTh, XHUMHYECKas CBsI3b, CTPYKTypHas
dopmyna (pa3BepHyTass M COKpaICHHAas), MOJIb, MOJISIpHAs Macca, MOJIIPHBIN
0o0beM, YIJIEPOIHBINA CKeneT, (YHKIMOHAJIbHAs TpYIIa, paaukan, H30Mepus,
U30MEpBl, TOMOJIOTMYECKHH psiA, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA |
a30TCO/ICpKAIIME COCJUHCHUS, MOHOMEp, TOJMMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC ~ COCJIMHEHHSI); TEOPHM M 3aKOHBI (TCOpUS CTPOCHHS
opranuyeckux BemectB A.M. BytiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMHH, MHPOBO33PECHYCCKHE 3HAHWS,
JeKaIMe B OCHOBE IMOHMMAHUS TPUYMHHOCTH M CHUCTEMHOCTH XHMHUYCCKHX
SBIICHUH, (DaKTOJOTHUECKUE CBENEHUS O CBOMCTBaxX, COCTaBe, NOJIYYCHHUU U
0€30I1aCHOM HCITIOJIb30BAaHUHM BaKHCUIIMX OPraHMYECKUX BEIISCTB B OBITY U
NPaKTUYECKOH IeATEIILHOCTH YEIIOBEKa,

e c(HOpPMUPOBAHHOCTH YMEHHH BBISBJISTH XapaKTEPHbIC MPHU3HAKU  TTOHSTHIA,
YCTAaHABJIMBATh WX B3aMMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOIINE MOHATHS TPU
OIKCaHHWH COCTaBa, CTPOCHUS U MPEBPANICHUN OPraHMYECKUX COCTUHCHUN;

e c(HOpPMUPOBAHHOCTh YMEHHH HCIIOJH30BaTh XUMHUYECKYIO CHMBOJIUKY ISt
COCTaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpaIlIeHHO)
bopMyT  OpraHMYeCKHMX BEHICCTB W  ypPaBHCHMH XHUMHYCCKHX  PEaKIIU,
U3rOTABJIMBATh MOJICIIM MOJICKYJl OPraHMYECKHX BEUIECTB JUISl WIUTFOCTPAIIMUA HX
XHUMHYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHUS;

e c(HOpMUPOBAHHOCTH YMEHHH YCTaHABIMBATh MPHHAUICKHOCTh H3YYCHHBIX
OpPraHMYeCKHX BEIIECTB 10 HMX COCTaBy M CTPOCHUIO K OIpeIeJIeHHOMY
Kiaccy/rpymnmne coeauHeHuit (YrJIeBOAOPOABI, KHCIOPOA H  a30TCOJCpIKAIIHe
COC/IMHCHUS, BBICOKOMOJICKYJISIPDHBIC COCJMHECHHMs), JaBaTh WM Ha3BaHUs 110
cucremaruueckoir Homenknarype (IUPAC), a Takke NpuUBOAWTH TPHUBUAJBHBIC
Ha3BaHUS OTICIbHBIX OPraHMYSCKHX BEIIeCTB (3TWIICH, MPOMKICH, alleTHIICH,
ITHJICHIJIUKOJb, TIUICPUH, (QEHOJ, (opMalbACTHl, aleTalbJernull, MypaBbUHAs
KHCJIOTA, YKCYyCHAs! KHCJIOTa, OJISMHOBAs KACIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOK032,
bpykTO3a, KpaxmaJ, IeJUTI0I03a, TIUIHH);

e c(HOpMUPOBAHHOCTH YMEHHS OIMPEACIIATH BUIABI XUMUYECKOM CBSI3U B OPraHUYECKHUX
coeqMHeHUsX (OJJMHAPHBIC U KPATHBIC);

e cHOPMUPOBAHHOCTH YMEHHS TNPHUMEHATH  IOJIOKEHUS  TEOPHH  CTPOCHHUS
opranuveckux BeriectB A.M. ByriepoBa st 00bSICHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS, 3aKOH COXPAHEHUS MacChl BEIIECTB,;

e c(HOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3HUECKHE U
XUMHYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENIEH  PAa3IUYHBIX  KJIACCOB
OpPraHUYeCKUX BellecTB (METaH, 3TaH, STHJICH, TPOMWIICH, alleTHIIeH, OyTaaneH-1,3,
MeTIIOyTaueH-1,3, 6eH30I1, METaHOJI, TaHOJ, STHJICHTJIUKOJIb, TIHICPUH, (EHOIT,
areTanbJIeT U/, MypaBbHHAs U YKCYCHAsl KMCJIOTBI, TJIFOK03a, KpaxMall, LeJITHII03a,
AMHUHOYKCYCHAsl KHCJIOTa), WIFOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEKIAY HUMH
YPaBHEHHUSIMA COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHMHA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (popMyII;

e c(HOpMUPOBAHHOCTh YMECHHSI XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOIOPOTHOTO CHIPhS
(nedTh, TPUPOAHBINA Ta3, Yrojib), CIOCOOBI HMX MEPEpaObOTKH M IMPAKTHUECKOE
NPUMEHCHHE TIPOIYKTOB TIEpEepabOTKY;



e c(hopMUPOBAHHOCTH YMEHUI MPOBOJUTH BHIYMCIICHUS [0 XUMHUECKUM yPaBHEHUSIM
(Maccel, 00bEMa, KOJUYECTBA HMCXOJHOIO BEIIECTBA HJIM MPOIYKTA PEAKIUH 10
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB HIIU
IPOYKTOB PEAKIUH);

e CcPOPMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOW 3HAHWNM 00 OCHOBHBIX METOAAX
HAay4YHOI'O0 TIO3HAHHUA, MCIOJb3YyEMbIX B XHMHHU IpPU H3YYEHHUHU BEUIECTB H
XMUMHUYECKHUX SIBJIICHUN (HAONIOJICHHE, U3MEpEeHHe, SKCICPUMEHT, MOACIHPOBAHHE),
UCIIOJIb30BaTh CHCTEMHBIE XHMHMUYECKHE 3HAHUS JUIsl HPUHATUS pELICHUM B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMM M HUX
IIPUMEHEHUEM;

e CPOPMUPOBAHHOCTh YMEHUU COOJIFOJIATh TMPaBWIA TIOJIH30BAHUS XUMHYECKON
nocyiol u 1a00paTOpHBIM OOOpYIOBAaHUEM, a TaKKe IpaBuiIa OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMH IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OMBITOB;

e c(hopMUPOBAHHOCTh YMEHHIA TUTAHUPOBATH U BBHIIOIHATH XUMUYECKUN IKCTIEPUMEHT
(mpeBpariieHusi OPraHUYEeCKUX BEIIECTB MPH HArPEBaHUH, MOJYYECHHE STHICHA U
WU3y4EHUE €ro CBOMCTB, KAa4eCTBEHHBIE pEAaKUUU OPraHWYECKHX BEILECTB,
JICHATypaIyst OCIIKOB IPU HArPEBAHUH, [IBETHBIC PEaKIIUU OEJIKOB) B COOTBETCTBUH
C TMpaBWjIaMM TEXHUKM O€30MacHOCTH NpU OOpallleHuH C BELEeCTBaMU MU
1ab0paToOpHBIM  O0OpYAOBaHUEM, NPEACTABISATh PE3YylbTaThl  XMUMHYECKOTO
JKCIIEpUMEHTa B (OpMEe 3alliCU YypaBHEHUIH COOTBETCTBYIOUIMX peakuuil Hu
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

e CcHOPMUPOBAHHOCTH  YMEHHMHA  KPHUTHYECKH  aHAJIM3UPOBATh  XUMHYECKYIO
uHOOpPMAIHIO, TOJIYYaeMyl M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MacCOBOIA
uHOPMAIIUH, HHTEPHET U JIp.);

e c(hopMUPOBAHHOCTb YMEHHUH COOJIIOJATh MPaBUiIA HKOJOTHUECKHU Ie1eCO00pa3HOro
MOBE/EHUA B OBITY M TPYAOBOM MAESITEIBHOCTH B LENSIX COXPAHEHHsI CBOETO
3710pOBbS U OKPYXKAIOILEH MIPUPOJHON CPelbl, OCO3HABATh ONIACHOCTH BO3JCUCTBUSA
Ha KUBBIC OPraHMU3MBbl OINPEJECICHHBIX OPraHWYECKHX BEIIECTB, MOHMMAas CMBICI
nokazarenss IIJIK, moscHaTh Ha mnpuMepax CHOCOObl yYMEHBIIEHUS U
IIPEAOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

e Ui OOYyYalOIMXCS C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBbS. yYMEHUE
IPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEILIECTB M
XAMHUYECKUX SBJICHUN;

e IS CJHENbIX M CIA0OBUAAIIMX OOYYaIOUIUXCS. YMEHHUE HCIOJIb30BaTh pPElbepHO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpailis 1 3anucu XuMuyeckux Gopmyit.

11-i1 kaace
[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeOpraHudecKasi XUMHES OTPaKaroT:

e CPOPMHUPOBAHHOCTH MPEJCTABICHUN: O XMMHUYECKON COCTABIIAIOIIENH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpA, POJAM XHMHM B I[IO3HAHUM SBJICHUM MPUPOJBI, B
GOpPMHUPOBAHUKM MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (PyHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOUMOM NJIsl PeIIeHUs] MPAKTUYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpeje;

e BJAJCHUE CUCTEMOM XMMHUUYECKHX 3HAHUM, KOTOpasi BKIIOUAET: OCHOBOIOJIATAIOIINE
noHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- IEKTPOHHBIC OPOUTAIIH
aTOMOB,  HWOH,  MOJEKyla, MOJIb, MOJSPHBIH  00BEM,  BaJCHTHOCTH,
AJIEKTPOOTPHUIIATSILHOCTD, CTEIICHh OKHCICHHUS, XUMUYECKas CBsI3b (KOBaJICHTHA,



WOHHAs, METa/UIMYecKas, BOJOPOIHAs), KPUCTALIMYECKAs PELIeTKA, THIIBI
XUMUYECKHUX peakuuii, pacTtBop, 3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
IIEKTPOJINTUYECKAsT JUCCOLMALMUS, OKUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTb
XMUMHYECKON pPEaKiuH, XMMHYECKOE DPAaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHsI
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoaudeckuit 3axon .M. MeHnneneesa,
3aKOH COXPAaHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHMS U IPEBPAILCHHS SHEPIHU
OpU XUMHYECKUX PEaKIHUsaX), 3aKOHOMEPHOCTH, CHMBOJIHMYCCKHH SI3BIK XHMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAllMe B OCHOBE IMOHMMAHUS NPUYUHHOCTH H
CHUCTEMHOCTH XUMHUYECKUX SBJICHHH, ()AaKTOJOTHUECKUE CBEICHHS O CBOWCTBAX,
cocTaBe, MOJYyYEeHUU U 0€30MacHOM HCIOIb30BaHUHM BKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH IEATEIILHOCTH YEIOBEKA,

chOPMUPOBAHHOCTh YMEHHMM BBISBIATH XapakTEpHbIE MPU3HAKU  IOHSATHIH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLUE MOHSTHUS MPU
ONMCAaHUU HEOPTraHWYECKUX BELIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCT, YMEHUH UCIOJNB30BaTh XHMHYECKYI0 CHMBOJHKY JUIS
coctaBneHuss (GopMya BemIECTB W  YpPaBHEHUH  XMMHUYECKHUX  PEaKIui,
cucrematrueckyro HomeHknarypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTICIBLHBIX
HEOPraHWYECKUX BeliecTB (yrapHelii Ta3, YIJICKHCIBI ra3, aMMHaK, raiieHas
U3BECTh, HETAIlICHAsl U3BECTh, TUThEBAS COJIA, TUPUT H 1IP.);

c(hOpPMUPOBAHHOCTh YMEHUU ONPENENATh BAJIEHTHOCTh U CTENEHb OKHUCICHUSA
XUMHUYECKHX 3JIEMEHTOB B COECJUHEHHSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOH
cBsi3u (KOBAJICHTHAs, HOHHAS, METAITMYECKasi, BOJOPOHAsA) B COCAUHCHUAX, THII
KPHUCTAJUIMYECKOW PELIETKM KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJISpHAs,
HOHHAs, METAIUTMYECKas), XapaKTep CPebl B BOIHBIX PACTBOPAX HEOPTaHUYECKUX
COEIMHEHNH,

chOpMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh NPUHAJICKHOCTh HEOPTaHUYECKUX
BEILIECTB M0 UX COCTAaBY K OMpE/CICHHOMY Kiaccy/rpyrme coeauHeHui (MpocThie
BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bI, OCHOBAHHUSI, KUCIOTHI, aM(OTepHbIE
THJIPOKCH/IBI, COJTH);

chOpMUPOBAHHOCTh YMEHHH pacKphIBaTh CMBICH Tepuoanueckoro 3akona JI.H.
MenzeneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OObSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHHE aTOMOB
XUMHYECKHX dyeMeHTOB 1-4 mepuonoB [lepuoamueckoil CHUCTEMBI XMMHUYECKUX
anemenToB J[.M. MenneneeBa, MCHONB3ysl MOHITUS «S-, P-, O- 3IEKTPOHHBIC
opOUTAINY, «IHEPTeTHUECKUE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMMYECKHX JJIEMEHTOB M HUX COEAMHEHMH MO IMepuojJaM U Tpymram
Ilepuoanueckoit cucremsl XxumMuieckux anemeHToB .M. Menneneena,
cOPMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOILIME XUMHYCCKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, MOJATBEPXKAAThH
CYIIIECTBOBAaHHE TE€HETUYECKOW CBSI3M MEXIY HEOPraHMYEeCKHMMH BEIIECTBAMH C
MOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;
cOPMUPOBAHHOCTh YMEHHS KJIacCU(UIMPOBATh XUMHUYECKHUE PpEaKUHUd IO
pa3InYHBIM TMpH3HAKaM (YHCITY M COCTAaBYy PEarupyrolluX BEUIECTB, TEIJIOBOMY
3 dexTy peakiuu, W3MEHEHHUIO CTETCHEW OKHCICHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEaKIMU, YIaCTUIO KaTaTu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUM COCTAaBIISITh YpaBHEHUS PEAKIUil Pa3JIUYHBIX THUIIOB,
MOJIHBIE W COKpAIlGHHbIC YypaBHEHUs pEaKIWii HWOHHOTO OOMEHa, Y4YUTHIBAS
YCIIOBHS, P KOTOPBIX 3TH PEAKIIMU UAYT A0 KOHLA;



cOPMUPOBAHHOCTh ~ yYMEHHUW  MPOBOJUTH  PEAKIIHH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTAB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaclO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIE B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX
BEILECTB;

c(hOpMHUPOBAHHOCTH yMEHUM pacKpbIBaTh CYIIHOCTb OKUCITUTENBHO-
BOCCTAHOBUTENIbHBIX PEAKIUN MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOIO OajaHca
ATUX PEaKLUi;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBHUCUMOCTh CKOPOCTH XUMHYECKON
PEaKIuu OT PA3INYHBIX (HPAKTOPOB; XapaKTEP CMEIIECHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHemIHero BoszeiicTeus (npuniun Jle [llarense);
c(hOPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKHE MTPOIIECCHI, JICKAIINUEC B
OCHOBE IIPOMBIIUICHHOIO TMOJYyYEHUsI CEPHOM KHUCIOThI, AMMHaKa, a TaKxKe
c(hOpMUPOBAHHOCTh NPEJCTaBICHUM 00 OOMMX HAYYHBIX MPUHIMIAX H
9KOJIOTHYECKUX MPodiieMax XMMUYECKOT0 TPOU3BO/ICTBA,;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHS C UCTIOIB30BAHUEM TOHSITHS
«MaccoBasi JIONsl BEIIEeCTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MpH
XUMUYECKUX PEaKIMsIX, MacChl BEIIeCTBAa WM O0BbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WJIM 00bEMYy OJHOIO M3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIJIOBOTO A(eKTa peaklnd Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILCHHS U COXPAHEHUS SHEPTUH;

c(OPMUPOBAHHOCTh YMCHHM COOJIFO/IaTh TMpaBUjIa TOJB30BAHUS XUMHUYECCKOU
nocyiod W 1a00paTOpHBIM OOOpYIOBAaHUEM, a TaKKe MpaBWiIa OOpalIeHHs C
BEII[ECTBAMH B COOTBETCTBUHM C MHCTPYKLHUSIMH IO BBITOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BHITIOJHITH XUMHUYECKUN IKCTIEPUMEHT
(paznoxeHue TEPOKCHIA BOIOPOAA B MPHCYTCTBHM KAaTalIW3aTOpa, ONpeeicHUE
Cpellbl pacTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCAIBHOIO WHIUKATOpA, BIUSHUE
pa3iaNyYHbIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW pEaKlUd, peakIud HOHHOTO
oOMeHa, KaueCTBEHHbIE peakluu Ha cyinbdar-, KapOoHAT- U XJOpPUA-aHUOHBI, HA
KaTHOH aMMOHMUSI, pEUIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «MeTaibl» U
«HemeTamibl») B COOTBETCTBMHM C IMpaBWJIaMH TEXHHUKH O€30MacCHOCTH TIPU
oOpallleHnd C BelleCTBAaMU M JabOpaTOpPHBIM O0OPYIOBaHHEM, MPEICTABISThH
pe3yabTaThl XMMHYECKOTO JKCIepuMeHTa B (¢GopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIUX pEaKIUii © (QOpMYyIHMpOBaTH BHIBOJBI HAa OCHOBE OTUX
pe3yJIbTaToB,;

chOpPMUPOBAHHOCTh ~ YMEHHUW  KPUTUYECKH  AHAIM3UPOBATH  XHUMHUYECKYIO
uHpOpMAIIHIO, TONYy4aeMyl0 U3 pPa3HbIX HCTOYHHKOB (CpeicTBa MacCOBOU
KOMMYHHKAIMH, UHTEPHET U JIp.);

c(OpPMUPOBAHHOCTh YMEHUHN COOJII0/IaTh MPaBUJIA SKOJOTUYECKH 1[€JIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM MACSITENLHOCTH B IENSIX COXPAHEHHS] CBOETO
3JI0pPOBbSl U OKpPY’KaloIel MPUPOIHON Cpesibl, 0CO3HABATh OMACHOCTh BO3CHCTBUS
Ha KUBbIE OPraHU3Mbl ONPEJICTICHHBIX BEIIECTB, MOHUMAast cMbica nokaszarens 111K,
MOSICHATh HA MPHUMEPAX CMOCOOBI YMEHBIICHUS U TPEIOTBPAIICHHUS MX BPEIHOTO
BO3JICUCTBUS HA OpPraHU3M YEJIOBEKa,

JUIsT  OOyYaroIuXxcsi € OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBS. YMEHHE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUH;

JUISL CIIENIBIX U CIAOOBUISAIIMX OOYYAIOIIUXCS: YMEHHE HCIONh30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins as 3anucu XuMudeckux GopMyi.



Coaep:xanue y4eOHOro nmpeamera

10-i kiace

OPI'AHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYECKON XUMHHU

[IpenmMer opranuuyeckoil XMMHUU: €€ BO3HUKHOBEHHE, pa3BUTHE U  3HAUYCHUE
B IMOJIYYEHUU HOBBIX BEIECTB U MaTEPHAIOB. Teopus CTPOCHHS OPraHUYECKUX COCTUHEHUN
AM. byrtnepoBa, ee ocHOBHbIe TMOJIOKeHUS. CTPYKTypHble (QOPMYIBI OpraHUYECKHX
BemiecTB. ['omoinorusi, m3oMepusi. XUMHYECKash CBSI3b B OPraHUYECKUX COCIUHEHUSX —
OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccu(UKauy OpraHMYECKHX BemecTB. HoMeHKIarypa opraHMYecKux
COCMHCHUH (CHCTeMaTHUyYecKas) W TPHBUAIbHBIC Ha3BaHHs BAXKHEHIIMX IMpeICTaBUTEICH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCHEPUMEHTAJIBHBIC METOJbl M3Y4YCHHUS BEIIECTB U MX IPEBPAILICHUI: O3HAKOMIICHHE C
o0pa3uamu OpraHu4ecKHX BEIICCTB M MaTepUaliaMU Ha MX OCHOBE, MOJICITHPOBAHUE MOJICKYIT
OpPraHMYECKUX BEUICCTB, HAOJIOJACHHE M OIUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB IO
NPEBPALICHUIO OPraHWYeCKUX BEIECTB IPU HarpeBaHuu (IJIaBjieHHe, OOYyrIHMBaHHE H
ropeHue).

YraeBoaopoasl

AnkaHbBI. COCTaB H CTPOCHUC, TOMOJIOTHYECKUI pAA. MeTtan u »TaH — HpOCTCﬁLHPIC
IPECACTAaBUTCIN AJKAHOB. (1)I/ISI/I‘~IGCKI/I€ 1 XHMHYECKHE CBOMCTBA (peaKuI/m 3aMCIICHUA U
rOpCHI/I}I), HaxXOXJACHUC B IPUPOACL, MOJTYYCHUEC U IIPUMCHCHUC.

ANKeHBI. cocTaB U CTPOCHUC, TOMOJIOTHYECKUI pAA. OTujIeH u IIPOMUJICH — HpOCTGfIH.IHC
IpEACTaBUTECIN AJIKCHOB!: q)HSI/IIICCKI/Ie 1 XMMHYSCKHE CBOMCTBA (peaKuI/m TUAPHUPOBAHUA,
TaJIOTCHUPOBAHUA, TUAPATAIIUN, OKUCIICHUA U HOJ'II/IMepI/I3aI_[I/II/I), MOJIY4YCHUEC U IPUMCHCHUC.

Ankaguensl. OyrammeH-1,3 m MetmnOyramueH-1,3: cTpoeHUE, BaKHEHIIME XHUMHUYECKUC
cBOMcTBa (peakius nojauMepu3anun). [loydeHre CHHTETUYECKOTO KayuyKa ¥ Pe3UHBbI.

AJKHHBI. COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psifl. ALETHICH — MPOCTEHIIIIA
MPE/ICTABHUTEIh aJTKHHOB. COCTaB, CTPOCHUE, (PU3MYeCKHe U XMMHUYECKUE CBOMCTBA (peakiuu
THIPUPOBAHUS, TaJIOT€HUPOBAHMSI, TUAPATAIIH, TOPSHUS), TIOy4YSHNUE U IPUMCHEHHE.

Apensl. Benson: cocraB, cTpoeHue, (u3MYeckMe W XUMHYECKHE CBOWCTBA (peakiuu
rajJoOreHUpPOBaHMs] U HUTPOBAHMUsI), MOJyYCHUE W MPHUMEHEHHe. TONyos: cocTaB, CTPOCHHUE,
¢u3nueckne W XUMHYECKHE CBOWCTBa (peakiMy TaIOTCHUPOBAHUS W HUTPOBAHUS),
MOJIy4eHUe M TNpUMEHEHHE. TOKCHYHOCTh AapeHOB. I'eHeTHueckas CBS3b  MEXIY
YIJI€BOJIOPOAAMH, IPUHAUIEKAIMMHU K Pa3IU4YHBIM KJIacCaM.



[IpupoaHble MCTOUYHUKHM YTIIeBONOpooB. [IpupomHblii Ta3 M momyTHble He(QTSHBIC Ta3bl.
Hedts um ee mnpoucxoxnaenue. CrocoObl mepepaboTku HEPTHU: TEPEeroHKa, KPEKUHT
(TepMHUeCKHI, KATATUTHYECKUN ), THPOH3. [IpoayKThl iepepaboTku HeTH, X TPUMEHEHUE
B IIPOMBIIIIJICHHOCTH U B ObITY. KaMeHHBIN yroiib U IPOAYKTHI €T0 NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METOZBl M3Y4YCHMs BEIIECTB M MX IPEBPALICHHUN. O3HAKOMIICHUE C
o0OpasmaMu IUIacTMacC, KaydykoB M pe3uHbl, Koulekuuu «Hepts» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJ  YIJIEBOAOPOJOB U  TaJOT€HONPOMU3BOIHBIX, IPOBEACHUE
IIPaKTUYECKON PabOThI: OJYyYEHUE STUIEHA U U3YUYEHUE E€T0 CBOMUCTB.

PacueTHrie 3aJa4u.

Brruucnenus no YpaBHCHHUIO XHUMHYECKOH peaKnuu (MaCCLI, O6I>€M8., KOJIN4YCCTBA HCXOJHOI'O
BCIICCTBA WJIM MPOAYKTA PCAKIMU IO M3BCCTHBIM MacCcCc, 06”[:6My, KOJMYCCTBY OJHOI'O M3
HCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKHI/II/I).

Kucaopoacoaep:kamye opraHndecKue coeTnHEeHUs

[IpenensHble OZHOATOMHBIE CHUPTHI. MeETaHON H ATAaHON. CTpPOEHHE, (U3NYECKUE H
XUMHYECKUE CBOMCTBA (PEaKIMU C aKTHBHBIMH METAJUIAMH, TaJIOT€HOBOIOPOIaMH, TOPEHHE),
IIPUMEHEHHE. BOMOpPOIHBIE CBS3M MEXAY MOJEKYylIaMu CIHMPTOB. [lelicTBHMEe MeTaHOIa M
9TaHOJa Ha OpPraHU3M 4EJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. OTUJICHTTIUKOIb U TTUMIEPHUH. CTPOCHHUE, (1)I/I3I/I‘IGCKI/IG 151
XHMHYECKHE CBOMCTBA (B3aI/IMOI[eI\/JICTBI/I€ CO MICJIOYHBIMH MCTAJUIAMU, KQYCCTBCHHAA PCAKIIUA
Ha MHOIoaTOMHBIC CHI/IpTBI). ﬂeﬁCTBHe Ha OpPraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rmmaoepuHa U
OTUIICHTJINKOJIA.

®deHoI: CTpOoeHHE MOJEKYJbl, GU3NYECKHe U XUMUYecKue cBoicTBa. TOKCHYHOCTH (peHoma.
[Ipumenenue denomna.

Anpnerunpl U KeToHbl. DopmanbAeru, aneTtambIeruja. CTPOCHHe, (QU3NUEeCKHue U
XMMHYECKHE CBOWCTBA (pEakIMu OKUCIICHHS W BOCCTAHOBJICHHsI, Ka4eCTBEHHBIC PEaKIIUM),
MOJyYECHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TIpeJeNbHBIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAs M YKCYyCHash KHUCJIOTHI
cTpoeHue, (puU3MUeCKHe W XMMHUYECKHE CBOWCTBa (CBOWCTBA, OOMIME Ui Kiacca KHUCIOT,
peakiust dTepuduKanum), moaydeHne u npumenenne. CTeapuHOBas U OJEUHOBAs KHUCIOTHI
KaK TPEJCTaBUTENU BBICIIUX KapOOHOBBIX KHUCIOT. MbIa Kak COJH BBICHINX KapOOHOBBIX
KHCJIIOT, BX MOIOIIee JIeHCTBHE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['MApONN3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruonorudeckas poib KUPOB.

VTIIeBOBI: COCTaB, KIacCU(HKAIs YIIIeBOAOB (MOHO-, TH- W TOJHcaxapusl). [Iroko3a —
MPOCTEHIIHMI MOHOCAXapHI: OCOOEHHOCTH CTPOCHUS MOJICKYJIbI, (PH3UUECKHE ¥ XUMHUCCKHE
cBoiicTBa (B3ammoseiicTBre ¢ ruapokcuaomM meau(ll), okuciaecHre aMMHAaYHBIM PAaCTBOPOM
okcuga cepebpa(l), BoccraHOBICHME, OpOXKEHHE TIIIOKO3bI), HAXO0XICHHE B MPHPOJIE,
npUMeHeHHe, Ouosorndeckas poib. ®orocunTes. PpykTo3a Kak H30MEp TITFOKO3bI.



Kpaxman u memnoio3a Kak HpupojHble noiuMepbl. CTpoeHHE Kpaxmalia U IEJUITIOJIO03HL.
dusnyeckue ¥ XMUMHUYECKHE CBOicTBa Kpaxmana (THAPOIN3, Ka4eCTBEHHAsl peakius C
Homom).

DKCIepHUMEHTAIbHbIE METOJIBl M3YYEHHs BEIIECTB W WX MPEBPAIICHHIA: IPOBEICHHE,
HAOIO/ICHUE U OIMUCAaHHE EMOHCTPAI[MOHHBIX OINMBITOB. FOPCHHE CIHUPTOB, KAYECTBCHHBIC
peakiMu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHoja okcuaoMm meau(ll)), MHOroaTOMHBIX
ciiupToB (B3aumojeiictBue rmuepuna ¢ ruapokcuaom meau(ll)), aapaernmoB (oKucicHue
aMMHa4YHBIM pacTBopoM okcuga cepebpa(l) u ruapokcumom wmenu(ll), B3aumoneiicTBue
Kpaxmajga ¢ HojoM), MPOBEICHUE MPAKTUYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuertHbie 3amaun.

Brraucnenus no YpPaBHCHHUIO XHUMHYECKOH p€aKnuu (MaCCLI, O6I>€M8., KOJIN4YCCTBA HCXOJHOI'O
BCIICCTBA WJIM MPOAYKTA PCAKIMU IO M3BCCTHBIM MacCcCc, 06”[:6My, KOJMYCCTBY OJHOI'O0 M3
HUCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

A30Tcozlep>1<amne OpraHN4YCCKHUEC COCIAUHCHUA.

AMUHOKHUCIIOTHI Kak aM(pOTEepHBbIC OPTaHUYECKUE coenuHEHUs. DU3HUECKUe W XUMHUYECKUE
CBOMCTBAa aMHHOKHUCJIOT (Ha MpHMepe IMIKHA). bromornyeckoe 3HaYeHHE aMUHOKHCIIOT.
IlerrTnapl.

benkn xak IMPUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCIUHCHUA. HepBI/ILIHaSI, BTOpHUYHasA H
TpETUYHAasA CTPYKTYypa OcnkoB. XHMMHUYECKHE CBOMCTBa OEIKOB: ruapoJn3, ACHATypalul,
Kau4CCTBCHHBIC pCAKIIMKU Ha Oenku.

DKCrepUMEHTANIbHBIE METOAbl W3YYEHHs BEIIECTB W WX MpEBpallleHUuil: HaOIoJeHue u
OIMMCAaHWEe JICMOHCTPAIMOHHBIX OIBITOB. JIEHATYpamusi OCIKOB NMPH HArpeBaHWH, IIBETHHIC
peakuuu OenKoB.

BbicokomoseKkyIsipHbIe COeIMHECHUS

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN. MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPHU3ALNN, CPEOHAS MOJEKyJspHas macca. OCHOBHBIE
METOABl ~ CHUHTE3a  BBICOKOMOJIEKYJSIDHBIX ~ COCIMHEHMM  —  I[OJUMEpU3alus U
MTOJIMKOHACHCALUSI.

3KCHCpI/IMCHTaJIBHBIe MCTOAbl HU3Y4YCHHA BCIICCTB U HX HpeBpaH_IeHI/Iﬁ: O3HAKOMJICHHUE C
o6pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeIMEeTHBIE CBSI3H.

Peanmzanust MeXmNpeaMETHBIX CBs3EH NMPHU W3ydeHUH opraHmdeckod xummn B 10-m kiacce
OCYILECTBISICTCA Yepe3 MCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHSTUH, TakK U
MOHATHUM, SABJIAIOIINXCS CUCTEMHBIMHM MJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LAKJIA.



OO0mue ecTecCTBEHHO-HAYYHBIC TIOHSTHS . SIBJICHUE, HAYYHBIA (aKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CUHTE3, KiacCu(UKaIUs, MEPUOANIHOCTh, HAOIIOICHNE, U3MEPECHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHUE.

®duszuka: mMaTepus, 3HEPIUs, Macca, aToM, 3JEKTPOH, MOJEKYJA, SHEPreTUYECKUIl ypOBEHb,
BEIIECTBO, TeNO, O0ObEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3MYECKHE BEIMYUHBI U
€IMHUIIBI UX U3MEPEHHUSL.

Buonorus: kierka, opraHusm, Ouocdepa, oOMEH BemeCTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCIKH, YIIeBOIbI, XKHUPbI, HEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

Texuomorus: IMUIICBBIC IMPOAYKTBI, OCHOBBI PAllMOHAJIBHOT'O IMUTAHHWA, MOIOIIUC CPCACTBA,
JICKApCTBCHHBIC MW  KOCMCTHUYCCKHC IIpCllapaThbl, MaATCpuajbl N3 HCKYCCTBCHHBIX H
CHUHTCTHUYCCKHUX BOJIOKOH.

11-% kiaace
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTn'{ecmle OCHOBBbBI XMMHH

XuMHUECKU 31eMeHT. AToM. Sapo aroma, HW30TONBL.  DJEKTPOHHas  000J0YKa.
DHepreTUyeckre YpPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, pP-, d-3JI€MEHTHI.
OcoOeHHOCTH pachpeleNieH!s] 3JIEKTPOHOB MO OpOUTAIsIM B aToMax 3JIEMEHTOB MEpPBbIX
YeThIPEX NEePUOI0B. DJIEKTPOHHAS KOHPUTYypallls aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuogumueckass cucrtemMa XuUMHUYeCKHX diemeHToB [I.M.
MenpeneeBa. CBsA3b Nepuoaudeckoro 3akoHa M lleproanueckoil cHCTEMBl XUMHYECKHX
sanemenToB J.M. MenaeneeBa ¢ COBpeMEHHOI Teopuel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMsI CBOMCTB XHUMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX
BELIECTB I10 TPYIIaM U nepuoaaM. 3HaueHue NepruoNYecKOro 3aK0Ha B pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKass CBSI3b. BHIABI XUMHUYECKOW CBs3M (KOBaJICHTHAs
HETOJISIpHAs U MOJIAPHAs, HOHHAs, MeTaJuTndeckas). MexaHu3Mbl 00pa3oBaHKs KOBAJCHTHOM
XUMHAYECKOH CcBs3u (OOMEHHBIE W JOHOPHO-AaKIICNITOPHBIN). BomopoaHas  CBs3b.
BanenTHOCTb. DneKTpoOoTpUIIATENbHOCTh. CTENeHb OKUCIICHUS. FIOHBI: KATHOHBI M aHUOHBI.

BemecTBa MOJNEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIIA
KPHUCTAJUTMYECKOMN PEIIETKH.

[TonsitTue o aucnepcHbIx cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi 1O
BEILIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coefuHeHuil. HomeHkiaTypa HEOpraHMYeCKHUX BEIIECTB.
I'eneTnyeckast CBSI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKAIIUX K PA3TUYHBIM KJIaCCaM.



Xumuueckass peakuus. Kiaccupukamuss XUMHYECKMX pEaKUMH B HEOPraHMYECKOW U
OPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHUS MAacChl BEIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLECHUS YHEPTUU IIPY XUMUYECKUX PEAKIMAX.

CKOpOCTh peakluy, €€ 3aBUCHMOCTh OT pa3lW4HbIX (GakTopoB. OOpaTHMble peaKLuH.
Xumnueckoe paBHoBecue. DakTOpBl, BIUAIOLIME HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlarense.

OnexTponutuyeckas auccoruanus. CunpHble U crnadble 3JeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTpaIbHAas, IETOYHAs.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu.

DKCHEePUMEHTAIBHBIE METOIbl W3Y4YCHHUs BEIIECTB U WX MPEBPALIECHUN: JTEMOHCTpPALIHS
tabmun «[lepuonnueckas cuctema xumudeckux asnemeHtoB (.M. MenneneeBay, uzydeHue
MOJIeJIe KPUCTAUTMYECKUX PEHIETOK, HAOIIOJCHUE W OINUCAHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jiolkeHHe MEPOKCHAa BOJOPOAa B MPUCYTCTBHHM KaTaU3aToOpa,
OIIpEe/ICJIEHUE Cpe/bl PAcCTBOPOB BEILIECTB C IOMOUIbIO YHUBEPCAJIBHOTO WMHIUKATOPA,
peaKIMyd HMOHHOTO OOMEHA), MPOBEACHHE MPAKTHUYCCKOH paboThl «BiusHHE pa3TUYHBIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITUI.

PacuetHbie 3amaun.

Pacuetnr no YpaBHCHHUAM XUMHNYCCKUX peaKL{HfI, B TOM YHCJIIC TCPMOXUMHNYCCKUC PACYUCTHI,
PaCUYCThI C UCITOJIB30BAHUEM ITOHATUA «MAaCCOBas O0JIA BEIICCTBa».

Heopranuueckass xumus

Hewmerannsl. Ilonoxenne Hemertannos B llepnonnueckoil cucteMe XMMHUYECKHUX JJIEMEHTOB
JI.. MengeneeBa u 0COOEHHOCTH CTpoeHMsI aToMoB. du3nueckue CBONCTBA HEMETAJUIOB.
Anotpornust HeMeTaJIoB (Ha mpUMepe KHCIopoaa, cepbl, hocdopa u yriaepoaa).

XUMHAYECKHEe CBOMCTBA BaXKHEHWIIMX HeMETauioB (TaloreHoB, cepbl, a3oTa, (docdopa,
yriaepoga W KPEeMHHS) W HMX coeauHeHHH (OKCHIOB, KHCIOPOJCOACPIKAIIMX KHUCIIOT,
BOJIOPOIHBIX COCTHHEHHIA).

[IpumeneHne BaXXHEUIINX HEMETAJUIOB U UX COCTMHEHUN.

Meramnsl. Ilonoxenue meramioB B [lepuogudeckoi cuctemMe xumudeckux anemeHTos (.M.
MenneneeBa. OcoOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmiue
¢usnueckue cBoiicTBa MeTayuioB. CIsIaBbl METAJUIOB. DIEKTPOXUMHUUECKHUH psiJl HAPS>KEHU I

MCETAJIJIOB.

XUMUYECKHE CBOMCTBA BAKHEHIIUX MeTAUIOB (HATpUM, Kalud, KaJblUH, MarHuu,
ATIOMUHUH, [TUHK, XPOM, XKeJIe30, MEJIb) M UX COCTUHEHHUH.

OOu1re cnocoObl MOMy4YeHHsI METaJUIOB. [IpuMeHeHne MEeTaIIIOB B OBITY M TEXHHUKE.

DKCnepUMEHTAIbHBIE METO/IbI U3yUEHHUS BEUIECTB U UX MPEBPAIICHUI: U3yUyeHUE KOJUIEKIINU
«Metamel W CIUIaBBI», OOpa3lloB HEMETAUIOB, pEIICHHE SKCICPUMEHTAIBHBIX 3ajad,



HAOJIIOZICHNE U ONMKMCAHUE JICMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIMBITOB (B3aUMOJICHCTBHE
THIPOKCH/IA QTFOMHHHUS C PACTBOpPaMH KHCIOT M IIEeJI0Yel, KaueCTBEHHBbIC PEakKiuh Ha
KaTHOHBI METAJIIOB).

PacueTHble 3a1aun.

PacueTs! Macchl BenecTBa WM 00beMa ra3oB 110 U3BECTHOMY KOJMUYECTBY BEILECTBA, Macce
Wi 00beMy OJIHOTO M3 YYaCTBYIOIIMX B pPEAKIMH BELIECTB, pacyeTbl Macchl (00bema,
KOJIMYECTBA BELIECTBA) IPOIYKTOB PEAKILIUH, €CIIU OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMuA 1 KU3HD

Ponp xumuu B 00€CTICUCHHH 3KOJIOTMYECKOM, SHEPreTHUYEeCKOM M MHIIEeBOM 0€30MMacHOCTH,
pa3BUTUU MeTuIMHBL. [lOHSATHE O HAay4YHBIX METOAAX IMO3HAHHUS BEHIECTB U XUMUUYECKHUX
peaKkuuid.

HpeI[CTaBJIeHI/Iﬂ 00 06IIII/IX HAaYYHBIX MPUHIUIIAX HNPOMBIIIICHHOI'O ITOJYUYCHUA BaKHEHIITNX
BCIICCTB.

YenoBek B MHpPE BCIIECTB M MATCPHAJIOB. Ba)KHEHIIIME CTPOUTCIIBHBIC MaTCpUallbl,
KOHCTPYKIOHMOHHBIC MAaTCpualibl, KpaCKH, CTCKJIO, KE€paMHUKa, MAaTCPpHUAJIbl IJId 3JICKTPOHUKH,
HaHOMATCpUualibl, OPIraHu4CCKUC U MUHCPAJIbHBIC y,HO6peHI/I$I.

XUMHSLT W 30pOBbE YEIOBEKA: IpaBWia HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBujia 6€30MacHOTO UCIOJIb30BaHUS MTPENapaToB OBITOBOM XUMHUU B MTOBCETHEBHON KU3HH.

Me)KHpeI[MeTHHe CBA3U.

Peanunzanus MeXIpeIMETHBIX CBA3EH MU U3y4eHUHU OoOlIel U HeopraHudyecko xumuu B 11-
M KJIAacC€ OCYIIECTBIIAETCS Yepe3 HCIOIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHbIX
NOHATUHM, TaKk M TIOHATHH, SBIAIOLMXCS CUCTEMHBIMHM JJS OTIENbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC MOHSATHUS: HAay4HBIN (hakT, TUTIOTE3a, 3aKOH, TEOPHsl, aHATH3,
CUHTE3, KiaccU(UKaIus, MEePUOJAUYHOCTh, HAOJIOJEHUEe, SKCIEPUMEHT, MOJEITUPOBAHUE,
U3MEpEHHUE, SIBJICHUE.

®dusnka: marepusi, SHEprus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI HX U3MEPEHHUSI, CKOPOCTb.

buonorus: KJICTKA, OpraHu3sM, 3KOCHCTCMA, 61/100(1)epa, Makpo- U MHKPOIJICMCHTHI,
BUTaMHHBI, obMeH BCIICCTB B OpraHuU3MeE.

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIIMBO, PECYPCHI.
TexHosorus: XuMu4decKas MNPOMBIINIJICHHOCTh, MCTAJLIYprus, MpOU3BOJACTBO CTPOUTCIIbHBIX

MaTepuajioB, CEIbCKOXO3SMCTBEHHOE  IMPOM3BOJCTBO,  MHIIEBas  MPOMBIIUICHHOCTD,
(dapmaiieBTHUECKasT MPOMBIIUIEHHOCTh, TPOW3BOJCTBO  KOCMETHYECKHX  IPEnaparos,



MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MATEPHAIIOB,  JJICKTPOHHAS  MPOMBIIUICHHOCTS,
HAHOTEXHOJIOTHH.
TemaTu4yeckoe MIAHUPOBAHUE
10-i1 kiace
HaumenoBa | KoumnuyecTBo yacos
JI:;') H:: 0B 1 DJIEKTPOHHbIE (uudposrbie)
pasi Bceer | Kontpoubn | IIpakTudec | ogpaszoBarennHbie pecypebl
n | Tem 0 bie paboThl | KHe padoThbl
NMPOrpaMMblI
Pa3nen 1.TeopeTudyeckue 0OCHOBbI OPraHUYECKOI XUMHUHU
[Ipenmer
OpPraHUYeCcKO
51 XUMUH.
Teopus bubnunorexa POIII
1. |crpoenus 3
1 ipraHquCKH — resh.edu.ru/subject/29/10/
COEMHEHU I
AM.
byrneposa
Wroro mo paznueny | 3

Paznen 2.YriaeBoaopoabl

2 IIpenenvHble Bubnuoreka POIII -
1' YIJIEBOJOPO | 2 resh.edu.ru/subject/lesson/6151/start/
bl — aJIKaHbI 149993/
Henpenensn
) HreneBo 000 Tpenaxep «Ob6mako 3HAHUW.
' y, HOpOA 6 1 Xumug. 10 kmace, OO0 «DPu3nKoH
2 |BI.  aJKeHsl,
JIab»
aJIKaJIUEHBI,
AJTKUHBI
ONEeKTPOHHBIN o0pa3zoBaTeIbHBIN
Apomaruyec
2 | xne pecypc «/lomantaue 3a7aHus.
3' CBOIODO 2 Cpennee  obmee  oOpazoBaHHE.
ZIT AOPOA Xumusi»y,  10-11  xmacc, AO
«M3narensctBo "lIpocBemenue’»




[Ipuponnbie

o | HCTOUHMKH
4' yrieBojopoa |3 1 https://resh.edu.ru/subject/29/10/
OB HW WX
nepepadoTka
Hroro mo pazpeny | 13

Pa3nen 3. Kuciaoponocoaepxanye opranndeckue coeTuHEeHUs

3. | Cruprt, 3 https://resh.edu.ru/subject/29/10/
1 | denon
AJIBIETUIBL.
3 KapGonoBsie
2' KHUCJIOTHI. 7 1 https://resh.edu.ru/subject/29/10/
CloXHbIe
3UpHI
g' VYrineBosl 3 1 https://resh.edu.ru/subject/29/10/
Wroro mo pazmeny | 13

Pasnen 4. A3oTcoaep:kamme opraHudeckne coeIMHeHUus

4 AMUHEL

1' Awmunokucio |3 https://resh.edu.ru/subject/29/10/
TBI. beaku

Wtoro no pazneny | 3

Pa3nes 5. BoicokoMoJIeKyJIIpHbIE COeNHEHUS

S.
1

ITimacTtMmacchl.
Kayuyxu.
Bomokna

https://resh.edu.ru/subject/29/10/

Hroro no pazneny

OBLLEE
KOJIMYECTBO

YACOB

1O

I[TPOTPAMME

34

11-1 kiaace

Ne
n/
n

HaunmenoBanu

e pasaenon
TeM
NporpaMMbl

KoanuyecTBo 4acoB

DJICKTPOHHBIE

u

Bcer
0

KoHTpOoibHBI
e padoThI

(um¢posbie)
o0pa3oBaTte/ibHbIE

pecypchl

[MpakTnyeckn
e padoThl



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pa3nen 1. Teopernueckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
[Tepuoanuecku
W 3aKOH U
1.1 |Hepuomuueckas | 3 Bubmiorexa PSHI —
resh.edu.ru/subject/29/11/
cucreMa
XUMHUYECKHX
snemenToB /.M.
Menneneena
DNEKTPOHHBIN
o0Opa3oBaTeNnbHbIl  pecypc
Crpoenue «/lomamraue 3a/1aHUSL.
BEIIECTBA. Cpennee o01ee
1.2 4
MHuoroo6pasue obpaszoBanue. Xumus», 10—
BELLIECTB 11 KJIacc, AO
«M3parenbpcTBO
"[IpocsermieHue"»
X UMIECKIE Tpenaxep «Obnako
1.3 JU— 6 1 sgaHu». Xumusa. 11 knacc,
p 000 «Duzukon JIad»

Wroro mo pazneny 13

Pazgen 2. Heoprannueckasi XuMus

21 | Merammsr 6 2}tps://resh.edu.ru/sub|ect/29/1
2.2 | Hemeramms: 9 1 Q}tps://resh.edu.ru/sub|ect/29/1
CBs3b
HEOPTAHITHECKH https://resh.edu.ru/subject/29/1
2.3 [x ul2 1
OpPraHu4YeCKuxX -
BEILIECTB
Hroro no paszneny 17
Pasznea 3. XumMus " :KU3HbL
ERED Y T — Etps://resh.edu.ru/sub|ect/29/1
Hroro no paszneny 4
OBIIEE
KOJIMYECTBO 34 2
YACOB I1O

I[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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