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IosicHUTEIBbHAA 3ANMUCKA.

PaGouas mporpamMmMa 1mo XMMUHM Ha yPOBEHb CPETHETO 00IIero oopa3oBaHus
s oOyvaromuxces 10-11-x  kimaccoB pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUAMMU:

o ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pa3oBaHuu B
Poccniickont @enepanun»;

o nmpukaza MwunoOpHayku ot 17.05.2012 No 413 «OO0 yTBepKIcHUH
(denepanbHOrO TOCYAapCTBEHHOTO OOpPa30BATENBHOTO CTaHAApPTa CPEIHETro
oOmero oOpa3oBaHus» (C  HM3MEHEHUSMHM, BHECEHHBIMH  IPHUKA30M
Mumnrnpocsenierus ot 12.08.2022 Ne 732);

o nmnpukaza Munnpocsemenust ot 18.05.2023 Ne 371 «OO0 yTBepkaeHUU
benepanbHON o0pa3oBaTeNbHOM  MPOTrpPaMMBbI CpEIHETrO o01iero
00pa3oBaHUs;

o nmnpukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O0 yTBepkaeHUU
[Topsinka opraHu3alyy U OCYHIECTBICHUSI 00pa30BaTENbHON IEATEIbHOCTH 110

OCHOBHBIM  00IIe00pa30BaTeIbHBIM MpoTpaMMaM —  00pa3oBaTeIbHBIM
mporpaMmMaM HayajabHOTO OOLIEro, OCHOBHOTO OOIIEr0 M CPEAHEro OOIIEero
00pa3oBaHUs;

o Konnenuus npenojsaBanusi yaeOHOro npeamera « XUMHs»;

o KoHuenmus 5skonoruyeckoro o0Opa3oBaHHUsl B CUCTEME OOIero
o0pa3oBaHus;

o CII 2.43648-20 «CanuTapHO->IUACMHUOIOTHYECKHE TpPEeOOBaHUS K
OpraHu3alMsIM BOCIUTAHUS U OOy4YEHHUS, OTAbIXa W O3/0POBICHUS JIeTeH U
MOJIOZICKIY, YTBEPKICHHBIX MOCTAHOBJICHUEM TJIABHOTO CAaHUTApPHOTO Bpada
ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['urnennueckre HOPMATUBBI U TPEOOBAHUS K
obecrieuennto 0e30macHOCTH U (WiIK) 0E3BPEIHOCTH IS YeloBeKa (PaKTOpoB
cpensl oOMTaHUS», YTBEPKACHHBIX MOCTAHOBIEHHEM TJIaBHOTO CAaHUTAPHOTO
Bpaua ot 28.01.2021 Ne 2;

o (enepanbHON paboueil mporpaMMbl MO Y4EOHOMY TPEAMETY «XHUMHUS
06a30BOTO YPOBHHI.

PaGouass mporpamMmMa  OpHEHTHMpOBAHA Ha  IIEJIEBBIE  MPUOPUTETHI,
chopMmynupoBaHHbIe B (eaepaibHOM paboueld mporpaMMe BOCIHMTAHUS U B
paboueit mporpamme Bocriutanus MKOVY «KupeeBckuii 1neHTp oOpa3zoBaHus
No2y.

[Iporpamma 10O XUMHUM Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit ®enepauun», TpeOOBaHMI K pe3ysbTaTam
ocBOCHHS (eaepanbHOil  00pa30BaTEIbHON MPOTPAMMBI  CPEIHETO OOIIETo



obpazoBanust  (DPOII  COO), npencraBieHHbIXx B PeaepanbHOM
rocyjiapctBeHHOM oOpa3oBaresibHOM crTaHjaapte COO, ¢ yuérom Konuenumu
npenojaBaHuss  y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — Pepepanuu, — peAU3yKOIIMX  OCHOBHBIE
oOpa3oBareNbHbIE MTPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii @enepauuu Ha 1nepuon go 2025 ropay
(Pacnopsxenue [IpaBurenscta PO ot 29.05.2015 Ne 996-p).

OcHOBY MOAXOAOB K pa3pabOTKe HNpOrpaMmbl IO XUMHH, K ONPEIEICHUIO
oOmel crpaterud OOy4YEHHs, BOCHHMTAHMS MW Pa3BUTHS OOy4aroUIuXxcs
cpenctBamu ydeOHOro mpenmera «Xumus» s 10—11 kmaccoB Ha 6a3oBOM
YpPOBHE COCTaBWIM KoHuUenTyalnbHble mnojoxeHus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJEep)KaHus, pe3ylbTaTOB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
00111€00pa30BaTEIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpazoBaHHOCTU. OHO CIYKUT 3aBEpIIAIONIMM JTAllOM peav3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
LEIOCTHON CHCTEME XHUMHYECKOro 0Opa3oBaHUsl. OTH LEHHOCTH KacaloTcCs
MMO3HAHUS 3aKOHOB TPHUPOABI, (OPMHUPOBAHUS MHUPOBO33PCHUS H  OOIIEH
KyJIbTYphl YEIIOBEKAa, a TaK)Ke SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE U TIOCTPOCHHE KOTOPOTO
oTpeseieHbl B MPOrpaMMe M0 XUMHUU € YYETOM CrenudUKU HayKH XUMHUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOBI U B MAaTEPUATHHOM KU3HH OOIIECTBA, a TAKKE C
y4éToM OOIMX TeJie ¢ TPUHIHUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpasoBaHusi B Poccuiickoii
denepanum.

XUMUSL KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBPEMEHHOM IMBWJIM3AllMM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OpMHUpOBaHUE pPaAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3JaHUE IIEJIOCTHOTO TMPEACTAaBICHHUS 00
OKpYXKamlIeM MHpPE KaK O €IMHCTBE IIPUPOABI M YEJIOBEKA, KOTOpOe
dbopMupyeTcsT B XMMHUUM Ha OCHOBE IIOHMMAaHHUSA BEIECTBEHHOTO COCTaBa
OKPYXKarUIEro MUpa, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMHU U BO3MOXHBIMU 00JIaCTSIMU TPUMEHEHHUS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHsI CTaja
HEOTHEMJIEMOM YacThl0 MHPOBOM KYJbTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEUIHOTO TPpyJa M JKU3HM Kakaoro uieHa oOmectBa. CoBpeMeHHas XUMUS



KaK HayKa CO3MJaTelibHas, KaK HAayKa BBICOKMX TEXHOJIOTHM HAlpaBlieHAa Ha
pemieHne ria00adbHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM, HSKOJOTMYECKOW O€30MaCHOCTH U
OXpaHBbI 3/I0POBBSI.

B coorBercTBUM C OOIIMMH LENSAMH M TPUHIMIAMU CPEAHEro OOIIero
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 xmacchl, 06a30BBIi
YpOBEHb M3y4Y€HUsS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOJATOTOBKY  OOydarolmuxcs,  HEOOXONMMYI0 UM  Juii  BBIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKHW3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3lIMYHBIX O0JAacTIX, HE CBSI3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocraBnsirolmiuMu  ipeaMeTa  «XUMHs»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOIas U HEOpraHUYecKas XUMUSL», OCHOBHBIM
KOMIIOHEHTOM COJIEpP>KaHUsl KOTOPBIX SBIJISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HaHUM MO HEOPTraHWYECKOW XUMUU (C BKIIFOYECHUEM 3HAHUH W3 0011IeH
XUMUH) U OpraHnvdeckoil xumuu. @opMupoBaHUE JAaHHOW CHCTEMbI 3HAHUN NPU
M3YYEHUU TIpeAMeTa OO0EeCIeYMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB HAa OCHOBE OOILMX MMOHATHI, 3aKOHOB U TEOPUM XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XUMHs»» c(OpPMHUPOBAaHA B MPOTpaMMeE 10 XMMHUU Ha OCHOBE
CUCTEMHOI'O IMOJAXO0Ja K H3Y4YEHHMIO Y4YeOHOro Marepuaiga M OO0yCJOBIIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH HAa  ONPEAENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYeCKOM XWMHH BELIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHSI OPraHUYECKHX
COCIMHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHYECKHUX U BJIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAlOTCd B Ppa3BUTUM — OT YIVIEBOJAOPOJOB JO  CIIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUWA. B Kypce opraHudeckoil XuMuu
MOJIy4aroT pa3BUTHE C(POPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOINIEro
oOpa3oBaHMsI NEpPBOHAYAJIbHBIE TIPEACTABICHUS O XUMHYECKOW  CBs3H,
KJIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON peaKIuu.

[log HOBBIM yriaoM 3peHusi B TmpeameTe «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs H3YYEHHBI Ha YpOBHE OCHOBHOrO OOLIEro oOpa3oBaHUs
TEOpETUYECKU MaTepuan U (HAKTOJOTMYECKUE CBEICHMS O BEIEeCTBAX U
XUMHUYECKoM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO011as u HeopraHuvecKas
XUMUSD» 00y4aroluMCs MPEeAOCTaBIAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOUIETEOPETUYECKUX U  METOJI0JIOTHYECKUX



MO3UINH, TITy0Ke MOHITh UCTOPUUYECKOE U3MEHEHHE (PYHKIIUN 3TOrO 3aKOHA —
oT o0o0bMIaromel 10 OOBIACHSIONMIEH U MPOrHO3UPYIOIIEH.

Enunas cucreMa 3HaHMA O BaKHEHIIMX BEIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOWMCTBAaX W NMPHUMEHEHUH, a TAKKE O XUMUYECKUX PEAKIUAX, UX CYITHOCTU U
3aKOHOMEPHOCTSIX MpPOTEKaHWs gomnonHseTcs B Kypcax 10 m 11 xmaccoB
DJIEMEHTaMHU COJIEP’KaHUs, UMEIONIMMH KYJIbTYPOJOTUICCKUN M MPUKIATHON
XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHWMAHHWIO B3aMMOCBSI3M XUMHU C
ApYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIHHOW M MPAKTUYECKOU
JESITeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBaXCHHS K MPOIECCY
TBOpPUYECTBA B O00JIACTH TEOPHUM U TNPAKTHUUECKUX TPUIOKCHUH XUMHH,
MOMOTAlOT BBIITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO W JUYHOCTHO
3HAaYUMBIX MpoOJieMax, CBS3aHHBIX C XHUMHEH, KPUTHUECKH OCMBICIUBATH
UHPOpMAIMI0O M NPUMEHATh €€ Uil TIONOJHEHUS 3HAaHUM, peleHus
MHTEIUIEKTYaJbHbIX M SKCIEPUMEHTAIBHBIX HCCIENOBATEIbCKUX 3adady. B
LIEJIOM COJIep’KaHue y4eOHOro npenMera «XUMUs JTaHHOTO YPOBHS M3y4YEHUS
OPUEHTHPOBAHO Ha (OpPMHUpPOBAHUE Yy OOYYArOMIMXCS MHPOBO33PEHUECKON
OCHOBBI JUIsl MOHUMaHUS (QUIOCOPCKUX HJIEH, TaKMX KakK: MaTepuaibHOE
€IMHCTBO HEOPraHMYECKOr0 U OpPraHW4eckoro Mupa, OOYCIIOBICHHOCTh
CBOMCTB BEIECTB MX COCTaBOM M CTPOEHHEM, I03HABA€MOCTh MPUPOIHBIX
SBIICHUN MyTEM JKCIEPUMEHTAa U PEHICHHUS] TMPOTHUBOPEUYHH MEXIy HOBBIMU
dakTaMu U TEOPETUYECKUMHU TMPEANOCHIIKAMH, OCO3HAHHWE pOJIM XUMHUHU B
pElIeHNH  3KOJIOTMYECKHX MpolieM, a Takke ImpoljemM cOepexeHus
OHEPreTUUECKUX PECypCOB, CBHIPbSA, CO3/aHHs HOBBIX TEXHOJOTHH U
MaTepuasosB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3aLUN
oOyyaroluxcsi TPUHATbIE TPOrpaMMON MO XHMMHUHU TMOAXOJbI K OINpPEAeTICHUIO
COJIEp’)KaHUsl W TOCTPOEHUS TNpeaMeTa MpeaycMaTpUBarOT (OpMUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JAEUCTBUI, HMEIOIMIMX 0a30BO€ 3HAaY€HUE s
pa3IMYHBIX BHUJAOB JAESATENbHOCTU: pELICHUsS NpoOsieM, TMOWCKa, aHalu3a |
00paboTku  MH(OpMAIMU, HEOOXOAMMBIX JUIsI NPUOOPETEHUS  OMbITA
MPAaKTUYECKOM M MCCIIEeIOBATEIbCKON JIEATEIbHOCTH, 3aHUMAIOUIEH Ba)KHOE
MECTO B IO3HAHUU XUMHH.

B mnpaktuke mnpenonaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs, TPH
ONPENEICHUN COJEPKATEIBHOW XapaKTEPUCTUKHU LEJNEeH H3y4eHHUs MpeaMeTa
HaIlPaBJICHUEM TEPBOCTEIIEHHOM 3HAYUMOCTH TPAAMIMOHHO TMPU3HAETCH
dbopMupoBaHHE OCHOB XHMHYECKOM HayKM Kak OO0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOIMYECKON TOUKM 3PEHHUS TaKOU



moaxoa K OInpcACICHHUIO ueneﬁ HU3ydCHUS TPCAMCTa ABJICTCA  BIIOJIHC
OIIpaBJdaHHBIM.

CoriacHo NaHHOM TOYKE 3PEHHUS TJABHBIMU IIENSIMH H3Y4YCHHS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 kiaccer) ABASIOTCA:

o (QopMHpOBaHWE CHUCTEMBl XHMHUYECKMX 3HAHMA KaK BaKHCUIIEH
COCTAaBIIIOLIEN E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPAa, B OCHOBE KOTOPOU
JIeXKaAT KIIOYEBbIE TOHATUA, (yHIAMEHTAlIbHbIC 3aKOHblI U TEOPUU XHUMUH,
OCBOCHHUE $3bIKA HAyKH, YCBOCHHUE M TOHUMAaHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS,

o (opMHUpOBaHME U PA3BUTHUE NPEJCTABICHUA O HAYYHBIX METOJax
MO3HAHUSA BEMIECTB W  XUMHYECKUX  pPEAKUUH, HEOOXOAUMBIX  JUIs
IpUOOPETEHUs] YMEHUM OPUEHTUPOBATHCA B MHUPE BEHIECTB M XHUMHUYECKHX
SABJICHUN, MMEIOIIUX MECTO B NPHUPOJE, B MPAKTUYECKOM M MOBCEIHEBHOM
KU3HU;

e pa3BUTHE YyMEHUU U CHOCOOOB JEATEIIBHOCTH, CBSI3aHHBIX C
HaOJI0JICHUEM U OOBSCHEHHUEM XHMMHUYECKOI'O JKCIEPUMEHTA, COOI0JICHUEM
npaBuiI 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepxaTenbHas XapakTepUCTHUKA LeJIe U 3aa4 U3ydeHUs
npeaMeTa B MpPOrpaMMe IO XUMHM YTOYHEHAa U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMU IPHOPUTETAMH B CHCTEME CpPEJHEro O0OIIero
oOpazoBaHusi. CeroiHsa B NMPENOJaBaHUU XUMUU B OOJIbILIEH CTEIEHU OTHAETCS
OpEeaNoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJepKaHus  oOyueHwus,
OpUEHTHUPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHMKA 001Ie00pa3oBaTeabHOM
OpraHu3aliy, BiaJCIOlIEro He HabopoMm 3HaHUW, a QYHKIMOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSMHU aKTUBHOTO TIOJyYeHUs 3HAHUH
Y IPUMEHEHUS X B PEaJIbHOU XKU3HU IJIsl peLICHUs MPAKTUYECKUX 3a/1ay.

B cBA3M ¢ 3TUM npu u3ydeHUM npeaMera «XHUMUsS» JOMUHHUPYROLIEE
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

o amanTranus OOYyYaroUmUXCS K YCJIOBHSM JAMHAMHUYHO Pa3BUBAIOIICTOCS
Mupa, (HOPMHUPOBAHHE HHTEIUICKTYaJIbHO PAa3BUTON JMYHOCTH, TOTOBOH K
caM0OOpa30BaHUI0,  COTPYIHUYECTBY,  CAMOCTOSTECILHOMY  TPHHSITHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HCHHBIX CHTYAIUSAX, CBSI3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

o (QopMupoBaHHUE Yy OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETCHIINI), UMEIONUX YHUBEPCATbHOE 3HAYCHHUE JIJISi PA3JIMYHBIX BHUJIOB
NeSTEeIPHOCTH: pEIICHUs TpoOJeM, TOUCKa, aHaim3a U 00paboTKH
nHpOpMaIuu, HEOOXOJMMBIX JUISI TPHOOPETEHHUS ONbITa JSATCIBHOCTH,
KOTOpasi 3aHUMaeT BaXKHOE MECTO B MO3HAHUHU XUMHH, a TAKKE JIJI OIICHKH C



MO3UIMI DKOJOTUYECKOW O€30MacHOCTH XapaKTepa BIMSHHUSA BELIECTB U
XMMUYECKHX MPOLIECCOB HA OPTaHU3M UeJIOBEKa U MPUPOJIHYIO CPEY;

e pa3BUTHE TMO3HABATECJIbHBIX HHTEPECOB, HMHTEIUICKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEH OOYYarOIUXCSA: CHOCOOHOCTH CaMOCTOSITEIBHO
npuoOpeTaTh HOBBIE 3HAHHS IO XMMHU B COOTBETCTBUH C >KM3HEHHBIMU
HOTPEeOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMALIMOHHbBIE TEXHOIOTUN
I TIOMCKAa W aHaiu3a y4eOHON W HayuyHO-TIOMyNSApHOW HH(OpMaIuu
XMUMUYECKOTO COEePIKaHNUS;

o (GopMupoBaHHE U pa3BUTHE Yy OOYYaIOIIUXCS aCCOLMATHBHOTO W
JIOTHYECKOTO MBIIIUIEHUS, HAOMI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUHU WU
MPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

o BOCIUTaHHE y oOydaromuxcs yOexAEHHOCTH B TyMaHHCTUYECKOM
HAIPABIEHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUU TII00ATBHBIX MPoOIemM
paIOHaJIBbHOTO  MPHUPOAOMNONIB30BaHUSA,  IOMOJHEHUS  SHEPreTHYECKHUX
pecypcoB M COXpaHEHHUS  MPHUPOJHOIO  PABHOBECUS,  OCO3HAHMS
HE00X0IMMOCTH OEpeKHOTO OTHOILIEHHS K MPHUPOJE U CBOEMY 3/10POBBIO, a
TaK)K€ MPUOOPETEHUsI OIbITa HCIOJb30BAaHUS MOJIYYEHHBIX 3HAHUN IS
IOPUHATHS TPAMOTHBIX PELICHUH B CUTYalMsIX, CBSA3aHHBIX C XUMHUYECKHUMHU
SIBIICHUSIMHU.

B ydeOHOM mjaHe cpenHero oOmero o0pa3oBaHUs MPEAMET «XHUMHS»
0a30BOTO YpOBHSI BXOJWUT B COCTaB NpeaMeTHoM oOnactu «EcTecTBeHHO-
Hay4YHbIE IPEIMETBI».

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIJIS U3YYCHUS XUMUH, Ha 0230BOM YPOBHE
cpeaHero obmero obpazoBanus, cocraBmseT 102 gaca: B 10-m kiacce — 68
yacoB (2 yaca B Hefento), B 11-m kinacce — 34 yaca (1 yac B Hezeno).

JIis pealm3anuyd MPOrpaMMbl  HCIIONB3YIOTCS YYeOHUKH, JOMYIIEHHBIC K
WCIIOJIb30BAaHUIO TIPY peaM3allii UMCIOIIMX FOCYAapCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTEeNLHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO 0OIIero,
cpenHero  obmiero  00pa3oBaHMS — OpraHU3AIUSMHU,  OCYIIECTBIISIOIINMHI

o0pa3oBaTeNbHYyIO JIeATeNbHOCTD, MpukasoM Munnpocsemenus ot 21.09.2022
Ne 858:

o Xwumus, 10 xnacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienuey;
o Xwumus, 11 knacc/ I'abpuensa O.C., Octpoymor WN.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narenscTBo «IIpocBeiienuey;
o <,..>

DneKTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIIEHHBIE K HCIOJIH30BAHUIO
npu peann3anuu UMEIOIINX roCy1apCTBEHHYIO AKKPEIUTALIIO



o0pa30BaTeNbHBIX MPOTPaMM HA4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro,

cpemHero obmiero oopasoBanus nprukazoM MunnpocserieHus ot 02.08.2022 Ne
653:

o DIEKTPOHHBIM 00pa3oBaTeNbHBIM pecypc «JlomammHue 3amaHusl.
Cpennee ofOmee oOpazoBanue. Xummsi«, 10-11 kmacc, AO
N3natensctBO «IIpocBernienuey;

o Tpenaxep «O6nako 3Hanmit». Xumusa. 10 kmacc, OOO «Pu3nKoH

JIaby;

o Tpenaxep «Ob6nako 3Hauwit». Xumwus. 11 kmacc, OO0 «DPu3NKOH
JIaby;

o« <..>

Il1annpyemMblie pe3y/ibTaTbl OCBOCHUS YU4eOHOI0 IpeaMera
JIM4YHOCTHBIE pe3yJIbTaThl

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
OoOyYaroIMMUCs TPOrpaMM CpEIHEro oOmiero oOpa3oBaHUs (JTMYHOCTHBIM,
METaNpeMETHBIM M TMpeaMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM st
pa3pabOTKH MJIAaHUPYEMBIX PE3yIbTaTOB OCBOCHUS IIPOTPaAMM CPEIHETO OOIIETO
00pa3oBaHUsl SIBISECTCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBHM € CHCTEMHO-IESTEIBHOCTHBIM IIOJAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS NMpEAMETa « XUMUS» Ha YPOBHE CPEIHETO
o01ero oO0pa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIONIHE:

e OCO3HaHHE OOYYAIOIIMMHUCS POCCUHCKON TPaKTAaHCKON WIACHTHYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEAEIICHUIO;

e  HAJIMYUE MOTHUBAIMU K O0YUYECHHUIO;

o IICJICHANIPABJIEHHOE DPA3BUTHE BHYTPEHHUX YOEXKIECHUW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX Tpaaulivii 0a30BOM HayKu
XUMUH;

e TOTOBHOCTH U CIIOCOOHOCThH 00YUYaAIOIINXCSl PYKOBOJICTBOBATHLCS B CBOEH
NESATEIbHOCTH  LEHHOCTHO-CMBICIOBBIMU ~ YCTAHOBKaMH,  MNPUCYLIUMHU
LIEJIOCTHOM CUCTEME XMMHUYECKOro 00pa3oBaHMs;

e HaJMuYuE€ MNPABOCO3HAHMS SKOJIOTMUECKON KYJIbTYpPhl M CIIOCOOHOCTHU
CTaBUTb LIETTU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JIMYHOCTHBIC PE3yJabTaTbl OCBOCHHA IIPEAMETA «XHUMUS JOCTHUI'alOTCA B
CAUHCTBC yq€6HOfI U BOCIMTATEIbHOMU ACATCIBHOCTH B COOTBCTCTBHH C
Ir'YMaHUCTUYCCKHUMU, COOMUOKYJIbTYPHBIMU, AYXOBHO-HPAaBCTBCHHBIMHU
INCHHOCTSIMU U UaCalaMHUu pOCCI/II\/’ICKOFO rpaXX1aHCKOT O 06H_IGCTB8_, ITPUHATBIMU B
O6H1€CTB€ HOpMaMH W IIpaBUJIaMH ITOBCACHUS, CHOCO6CTBYIOH_II/IMI/I nmponeccam



CaMOTIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImmxcs.

JIMYHOCTHBIC pe3yiibTaTbl OCBOCHHUA IIPCAMCTA «XUMHUD» OTpaAXKarT
C(l)OpMHpOBaHHOCTB OIIbITa NO3HABATCJIBHOM U HpaKTI/I‘ICCKOI\/JI ACATCIIbHOCTU
o6yqa}01111/1xca I10 pCajin3allv IIPHUHATHIX B O6HIGCTBC HCHHOCTCﬁ, B TOM 4YHCIJIC
B 4aCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

e OCO3HAaHMUS OOYYAIOUIUMHUCA CBOMX KOHCTHUTYLHMOHHBIX TIpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

e TPEACTABJICHUA O COLUMAIBHBIX HOPMAax M IMPaBWJIAX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIBHOCTH IPH CO3TaHUU
y4eOHBIX TPOEKTOB, pEUIEHWH Yy4eOHbIX M [O3HABaTEIbHBIX 3ajad,
BBIITOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH MOHMMATh U MPUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IpYTUX PU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

e IIEHHOCTHOTO OTHOUICHHS K HUCTOPUYECKOMY M HAYYHOMY HACJIECIAUIO
OTE€YECTBEHHON XUMUM;

e YBaXEHHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHUSI TOTO, YTO JOCTUKEHUS HAYKHU €CTh PE3YJIbTaT
JUTUTEIBHBIX HAOMIOMCHUH, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX ITOMCKOB,
ITOCTOSTHHOTO TPY/Ia YUYEHBIX U MPAKTUKOB;

e HHTEpPECa M MO3HABATEJIBHBIX MOTHBOB B IMOJIYYCHUH U TIOCICAYIOIIEM
aHagu3e MHpOpMAIMM O  MEPENOBBIX  JOCTHXKEHUSIX  COBPEMEHHOM
OTE€UYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e  HPABCTBEHHOI'O CO3HAHMS, 3STUYECKOIO ITIOBEJICHHUS;

e CIIOCOOHOCTM OLIEHHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKHUMHU
SBJICHUSIMU,

e U MNPUHHUMATH OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HAa MOpPAIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

¢ TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPHUIIEH
C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUM ITHX
ITOCTYTIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:



o TOHMMaHMS LEHHOCTEW 370poBOro M Oe3omacHoro ooOpasa >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY
U TICUXHYECKOMY 3/I0POBBIO;

o coOmoneHus mpaBuil 6€30MacHOro oOpallleHus C BEIIECTBaMU B OBITY,
TIOBCEHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

e TIOHMMaHMS UEHHOCTH NPAaBUJ WHAMBHUIYaJIbHOTO M KOJUJICKTHBHOTO
0€30MacHOTr0 TMOBEACHHS B CHUTYalUSX, YIPOKAIOUIMX 3J0POBBIO M JKHU3HU
JIIOJICH;

e OCO3HaHHMS TIOCIEACTBHUA ¥  HENPUATHS  BPEOHBIX  IPHUBBIYEK
(ymoTpeOaeHust aaKoroisi, HApKOTUKOB, KypEHHUs );

5) Tpy10BOI0 BOCTIMTAHMS:

e KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpYyrux BHUAAX
JESITeIbHOCTH;

e YCTaHOBKH Ha AaKTHUBHOE y4YaCTHE B PEIICHWU TNPAKTUYECKUX 3a/ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIIKOJIbI);

e HWHTEpeca K MPAKTHUYECKOMY M3yUEHHUI0 MPOPECCHI pa3InIHOrO pOja, B
TOM YHCJIC HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN TI0 XUMHUH,

e YBOXEHHS K Tpydy, JIOAIM TpyAa U pe3ylbTaTaM TPYyIOBOH
JESTeNbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAIBHON TpPaeKTOPHUU
oOpa3zoBaHus, Oyayuieil npodeccun U peanus3anui cOOCTBEHHBIX )KU3HEHHBIX
IUIAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUH,
MHTEPECOB U MOTPeOHOCTEN 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHHUS

e DKOJIOTMUECKHM ILEeJecOO0pasHOro OTHOIIEHHS K MpHUpoJe, Kak
UCTOYHHUKY CYIIECTBOBaHUS )XU3HU Ha 3eMIIE;

e TOHHMMAaHMS TJIOOQJIBHOTO XapakTepa JKOJOTUYECKUX MpoOIeM,
BJIUSIHUSL SKOHOMUYECKUX MPOLECCOB HA COCTOSIHUAE TPUPOJHON U COLUAIBHOM
cpensl,

e OCO3HAHMS HEOOXOIMMOCTH MCIIOJNBb30BAHMS AOCTHMIKEHUM XUMHUU JUJIS
pEeLIeHUs] BOIPOCOB PALIMOHATIBHOTO IPUPOIOIIOIb30BAHUS;

e AKTMBHOIO HENPUATHS JEHUCTBUM, NPUHOCAIIMX BPEZ OKpYKarolleu
OpUPOAHOW  cpede,  YMEHUS  MPOTHO3MPOBATH  HEOIAronmpusiTHbIC
JKOJIOTMYECKHUE MOCIEACTBUS NPEANPUHUMAEMBIX JEMCTBUN U MPEIOTBPAIIATH
ux;

e HAJIMYMSA PA3BUTOIO DHKOJOTMYECKOTO MBIIIJIEHUS, JKOJIOTUYECKOU
KYJIbTYpBI, ONBITA NEATEIBHOCTH 3KOJOTMYECKOW HANPABICHHOCTH, YMEHUS

PYKOBOJACTBOBATLCA HUMH B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ u



COIMAIBHOW TMPAKTHKE, CIIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTHBOCTOATH
UJIC0JIOTHN XeMO(hoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

e COPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MIPAKTUKH,

o TOHUMAaHHS CHENMU(GUKN XUMHH KaK HAyKH, OCO3HAaHHS €& pOoiu B
(dbopMHUpPOBaHNY PAITMOHATHPHOTO HAYYHOTO MBIIIJICHUS, CO3JJAHUHU 1IETOCTHOTO
MpEJCTaBICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA,
B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEHN U PEIlIeHUU MPOoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

o YOSXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUII COBPEMEHHOM
UBUJIU3AIMKA: B €€ TYMaHHCTUYECKOW HANpPaBJICHHOCTH M BAXKHOW pOJIM B
CO37laHMU HOBOW 0a3bl MaTepUaIbHOM KYJIBTYphI, PEIICHUH TI00aJbHBIX
npo0sieM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTrEeTUIECKOM,
MUIIEBOM M DKOJOTUYECKON O0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI,
00€ecreyeHnn YCIOBUM YCIEIIHOTO TpyAa MU HKOJOTHYECKH KOM(DOPTHOU
YKM3HH Ka)KJIOTO WJIeHa OOIIeCTBa;

e €CTECTBCHHO-HAyYHOW TPAMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJIOB
MMO3HAHUS, WCIOJB3YeMBIX B  €CTECTBCHHBIX HAayKaX, CIOCOOHOCTH
WCITOJIH30BaTh TOJydaeMble 3HAHWS IS aHAM3a W OOBSICHCHHS SIBICHUHN
OKPYKAIOIIET0 MUpa W TPOUCXOIANUX B HEM HM3MEHCHWW, YMCHHS JCiaTh
000CHOBaHHBIC 3aKJIOUYECHHUS HA OCHOBE HAy4HbIX (DAKTOB UM HMEIOIIMXCA
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

e  CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIh30BaTh XUMUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B pealTbHBIX KU3HEHHBIX CUTYaIIHSX;

e HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHCKOMN JACSITEIBHOCTH;

e TOTOBHOCTM M CIOCOOHOCTH K HENPEPHIBHOMY OO0pa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY ITOJYYCHUIO HOBBIX 3HAHHWHA IO XWMHH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIAMH;

e WUWHTEpPECAa K OCOOCHHOCTSIM TpyJa B  pas3luuHbIX  cdepax
npoecCuOHaNbHOM NESITEIbHOCTH.

MeTanpeamMeTHbie pe3yabTaThl

MertanpenMeTHbIE pe3yJbTaThl OCBOEHHUSI YUEOHOTO TpeameTa «XUMHUsH Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

e 3HAUMMBICE I (OPMUPOBAHHMS  MHPOBO33PECHUS]  OOYUAIONIUXCS
MEXAUCUUILUTMHAPHBIE (MeXIpeaMETHBIE) OOITIeHAyYHBIE MTOHATHS,
OTpaXKarolye IEJOCTHOCTh HAYYHOW KapTUHBI MUpPA W CHEIU(PUKY METOI0B
MO3HAHUS, KCIOJIb3YyEMbIX B €CTECTBEHHBIX HaykKax (Marepusi, BEIECTBO,
DHEPTHUs, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH (PaKT, MPUHIUII, THUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIENOBaHUE, HAONIIOJCHUE, HU3MEPEHHUE,
AKCIIEPUMEHT U JIPYTHUE);

e  YHUBEpCAJbHBIC y4eOHbIE NEUCTBUS (MO3HaBaTENbHbIE,
KOMMYHHKATHUBHBIC, PETYJSITHUBHBIE), oOecrneunBaromme Q(OpMUPOBaHUE
(YHKIIMOHAIBHON I'PAMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyJaromunXcs;

e  CIIOCOOHOCTH o0yyaroumxcs UCII0JIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHMS M  yYHUBEPCAJIbHBIC
yueOHbIE JCHCTBHS B O3HABATEILHON U COLMATIBHON MPAKTHKE.

MeranpeaMeTHbIE pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y49eOHBIMH  TO3HABATEIbHBIMA, KOMMYHUKATHBHBIMH U  PETYJISTUBHBIMU
JIEHCTBUSIMHA.

Osjaagenue YHUBEPCAJIbHBIMH y4eOHbIMH MO3HABATEJILHBIMHU
AeHCTBUAMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHSA:

e  CaMOCTOATENBHO (POPMYNIHpPOBaTH U aKTyaJIU3UpPOBaTh MpoOsIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

o ONpENENATH LICIH NEATEIBHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPUU UX
JNOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JACATEIBHOCTA C IIOCTaBICHHBIMU
LEIISIMY,

e  HCIIOJIB30BaTh NIPU OCBOCHUM 3HAHUUA MPUEMBI JJOTHYECKOTO MBILIJIEHUS
— BBIACNATH XAPAKTEPHbIE MPU3HAKKM TOHATUHA W yCTAaHABIMBATh MX
B3aMMOCBSI3b, HCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSACHEHUS
OTJIETBHBIX (DAKTOB U SBJICHMIA;

o BbIOMpaTh OCHOBAaHUS M KPUTEPUU IJsl KiIacCU(PUKALMKU BELIECTB U
XUMHAYECKUX PEAKLINN;

e YCTAaHABIMBATh IPUYUHHO-CJIECIACTBEHHBIC CBS3U MEXKIY H3y4aeMbIMHU
SABJICHUSIMU;

e CTPOUTH JIOTMUECKHE PACCYKICHUsS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO
aHaJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCMaTpUBAEMBbIX
ABJICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

e TIPUMEHATbL B IIPOLIECCE TIO3HAHMS, MCHOJIB3yEMBIE B XUMHHU
CUMBOJIMYECKHE  (3HAKOBbIE) MOJENIH, MPeoOpa3oBbIBATH  MOJEIIbHBIC
MPEACTABICHUS] — XUMHUYECKUWA 3HAaK (CUMBOJ) D3JIEMEHTA, XHUMHYECKas
dbopMmyna, ypaBHEHHE XHMMHYECKOM pEaKIuu — TMpPU PEHIeHUH Yy4eOHBIX
NIO3HABATEIbHBIX M NMPAKTUYECKUX 3a/1a4, IPUMEHSITh HAa3BaHHbIC MOJIEIIbHBIE
NPEACTABICHUS JUI BBISBICHHS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:



e BIAJETh OCHOBAMM METOJOB HAy4YHOIO IIO3HAaHUSA BEUIECTB W
XUMHUYECKUX PEaKIIUN;

o (opmynupoBaTh LT M 3aJa4d  KCCIENOBAaHUS, HCIIOJIb30BATh
MOCTaBJICHHBIE U CAMOCTOATEIBHO C(HOpPMyIHpPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA T[IO3HAHHWA M OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3Bl 10
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMN;

e BJIAJICTh HAaBBIKAMH CaMOCTOSTEJIBHOIO IUIAHWPOBAHUSA U IPOBEACHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPILIEHCTBOBAaTh yYMEHMsI HaOIOAaTh 3a
XOJIOM TIpOLEcCa, CaMOCTOATEIBHO INPOTHO3UPOBATH €r0  pe3yJbTar,
(GopMmynupoBath 0OOOLIEHHSI W BBIBOJABl OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yNbTaTOB  HWCCIEJOBAHMS, COCTaBISITh OOOCHOBAaHHBIM  OTYET O
MpOJIeJIaHHOM padoTe;

e MpHOOpPETaTh OMBIT YYCHUUYECKON MCCIEA0BATEIbCKOM U MPOEKTHOM
NEeATEIbHOCTH, TPOSABIIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PEIIEHUS IMPAKTUYECKUX 3a/ad4, IPUMEHEHHMIO DPa3JIMYHBIX
METOZ0B IIO3HAHMS.

3) pabora ¢c undpopmanueii:

e OPHUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHPOpManuu (HAy4dHO-
MONYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COAEpPMaHUs, CIIPAaBOYHbIE MMOCOOHS,
pecypcel MHTepHeTa), aHanu3upoBaTh HHGOPMAIMIO PA3IUYHBIX BHJIOB U
GopM mpencTaBiIEHUs, KPUTHYECKH OLICHUBaTh €€ JIOCTOBEPHOCTh U
HENIPOTUBOPEYUBOCTb;

o (opmynupoBaTh 3ampochl U NPUMEHATh PA3IUYHBIE METOJbI IpH
oMCKe W oTOope HMHpOPMAIMU, HEOOXOIUMOW I BBITTOJHEHUS yYeOHBIX
3a]1a4 OIPEACIEHHOTO THUIIA;

e Tpuobperath OTIBIT UCIIOJIb30BaHUs nH()OPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUI U PAa3JIMYHBIX IOUCKOBBIX CHCTEM;

e  CAMOCTOSITEJBHO BBIOMPATh ONTHUMANbHYIO (OpMYy MpeACTaBICHUS
uH(popmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

e HCHOJB30BATh HAYYHBIM SI3bIK B KA4yeCTBE CpeAcTBa MHpuU padoTe ¢
XUMUYECKON HMHGpOpMAaLMEel: NPUMEHSITh MEXIpeIMeTHbIe ((pu3nyeckue u
MaTreMaTU4YecKhe) 3HaKh W CHUMBOJBL,  (opmynbl, aOOpeBUATYpHI,
HOMEHKJIATypy;

e HCHOJB30BATh U MPEOOPA30BbIBATH 3HAKOBO-CUMBOJMYECKHE CPEACTBA
HaIJISITHOCTH.

OBJIaZ[eHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHA Z[eﬁCTBHﬂMI/I:

¢ 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYX IAEMOI TEMBbI B X0JI€ JUaora
e W/WIM JUCKYCCHUH, BBICKA3bIBaTh UACH, (POpMYyJIUpPOBaTH CBOHU
IIPELIOKEHUS] OTHOCUTENBHO BBIITOJIHEHHSI PEJIOKEHHOM 3a1a4H;



e BBICTYHaTh C  Mpe3eHTaluel  pe3yJbTaTOB  MO3HABATEIbHOM
NEATEIbHOCTH,  IOJYYEHHBIX  CAMOCTOSITEIbHO WJIM  COBMECTHO  CO
CBEPCTHUKAMHU TP BBINOIHEHUH XUMUYECKOTO IKCIIEPUMEHTA, TPAKTUYECKON
paboThl MO WCCIEJOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB, pealn3alluu
y4eOHOT0 MPoeKTa U (POPMYyIUPOBATH BHIBOIBI

e 10 pe3ylibTaTaM MPOBEAEHHBIX HUCCIENOBAHUN IMyTEM COTrJIacOBaHUS
MO3UIUH B X0/1€ 00CYKICHUSI 1 0OMEHAa MHEHUSIMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

e  CAMOCTOSITEIBHO TUIAHUPOBATH U OCYIIECTBIISITH CBOIO MTO3HABATEIBHYIO
NeSITeIBHOCTD, Ompenensas e€ Leau W 3aJaud, KOHTPOJIMPOBATH U MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBAThH MpeJlaraeMblii aJrOpUTM JEHCTBUN TpU
BBITIOJIHEHUU Y4Y€OHBIX W MCCIEOBAaTEIbCKUX 3aJ]ad, BBHIOMpATh Hauboiiee
3¢ (PeKTUBHBIN COCOO WX pelIeHUs ¢ Y4ETOM IMOITYYEHUSI HOBBIX 3HAHUHU O
BEIIECTBAX U XUMUUYECKUX PEAKIIMSIX;

e OCYIIECTBJIATH CAMOKOHTPOJIb CBOEW JEATEIBHOCTH HAa OCHOBE
caMOaHaJin3a U CaMOOIIEHKH.

IIpenMeTHbIe pe3yabTaThl
10-1 kiace

IIpenMerHble pe3ynbTarbl OCBOCHHS Kypca «OpraHudeckas XuUMUsD)
OTPAXKAIOT:

e ChHOPMHUPOBAHHOCTh MPEJACTABICHUN O XUMHUYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHUpPA, POJM XMMHHM B TO3HAHUM SBJICHUUN
npupoAbl, B (QOPMUPOBAHUU MBINUICHUS U KyJIbTYPHl JIMYHOCTH, €€
GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM MJis PEIICHUS MPaAKTUUYECKUX
3a/1a4 ¥ DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPEJIE;

e BJAJCHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUS (XUMUYECKUN DJIEMEHT, aTOM, JJICKTPOHHAas
o0oj0uKka aroMa, MOJEKYJa, BaJlEHTHOCTh, OJEKTPOOTPHUIATEIbLHOCTb,
XUMUYECKasi CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyTas M COKpaiiéHHas),
MOJIb, MOJISIpHAas Macca, MOJIIPHBIH O00BEM, YIJIEPONHBIA  CKEJET,
GbyHKIIMOHATBHAS TPYIIa, pajvKaj, W30MEpHUs, U30MEPhbl, TOMOJIOTUYCCKUN
psAll, TOMOJIOTH, YIJI€BOJAOPObI, KUCIOPOJ U a30TCOJEPHKAIIUE COCAUHEHUS,
MOHOMEp,  TOJIMMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COEMHEHUS ); TEOPUH U 3aKOHBI (TEOpUSI CTPOCHUSI OPTAaHUYECKUX BEIIECTB A.
M. bBytnepoBa, 3aKOH COXpaHEHUsT MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XHMHHU; MHPOBO33PEHUECKHE 3HAHUS, JIeKallue B
OCHOBE TOHWMAHHUSI MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMH,



(hakTOIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOMYyUYEeHUN U 0€30IMacCHOM
HCTIOJb30BAaHUN BAXXHEUIIINX OPTraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEeIbHOCTH YETIOBEKa;

e CPOPMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHBIC MPU3HAKU
NOHSATHM, YCTAHABIIMBATh UX B3aUMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIINE
NOHATHS NIPU OMMCAHWU COCTABa, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX
COCJIMHCHMH;

e C(POPMUPOBAHHOCTH YMEHHI HCIOJIb30BaTh XMUMHYECKYI0 CHUMBOJUKY
JUISL  COCTAaBJCHHUS  MOJIGKYJISPHBIX M CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpaIl€HHON) (PopMysl OpraHMYECKUX BEHIECTB U YPABHEHHUIN XUMHUYECKUX
peakuii, M3roTaBIMBAaTh MOJEIM MOJEKYJI OPTraHUYECKUX BEIIECTB IS
WJUTIOCTPALMA UX XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

e CcPOPMHUPOBAHHOCTHP  yYMEHHH  yCTaHABIMBATH  MPUHAIICKHOCTH
M3YYCHHBIX OPraHUYECKUX BEHIECTB IO HUX COCTaBy M CTPOCHUIO K
ONpEeNeIEHHOMY KJIacCy/Tpynme COeIUHEHUN (YIrJIeBOAOPOIbl, KHUCIOPOA U
a30TcoJiepKaIIiue COCAUHEHUSI, BHICOKOMOJIEKYISIPHbIE COCAUHEHUS), 1aBaTh
UM Ha3BaHUsA 10 cucTemaTudeckor HoMeHkmarype (IUPAC), a Takxxke
OPUBOIUTh TPUBHAIbHBIE HAa3BaHUS OTAECIbHBIX OPraHUYECKUX BEIIECTB
(aTusieH, TPOMUJICH, AaleTWJICH, JATWICHTIUKOIb, TJIUIEpUH, (HEHOI,
dbopmanpaerua, aneTanbIeTuil, MypaBbUHAs KHUCIOTa, YKCyCHasi KHCJIOTA,
OJICMHOBas KHUCJIOTA, CTEapHHOBAs KUCJIOTAa, TIIIOKO3a, (PpyKTO3a, Kpaxmad,
1EJITI0JI03a, TJIUIIHH);

e CPOPMUPOBAHHOCTH YMEHHUS OMPEIEIATh BUABl XMMHYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIC);

e Cc(hOpPMUPOBAHHOCTh YMEHHS NMPUMEHSThH MOJOKEHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. BbytiepoBa s OOBSICHEHUS 3aBUCHUMOCTU
CBOMCTB BEHIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHUsS MacChl
BEILIECTB,;

e CchOpPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaThb COCTaB, CTPOCHHUE,
¢du3nuecKkre 1 XMMUYECKUE CBOMCTBA TUIMYHBIX MIPEJICTABUTENICH Pa3IMYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOINUIICH, alleTUJICH,
Oyranuen-1,3, MeTuiOyTaaueH-1,3, OeH3011, METaHOJI, 3TaHOJI,
ATUJICHTJIUKOb, TIUIEPUH, (EHOJI, aleTaablerul, MypaBbUHAs W YKCYCHas
KHUCIIOTHI, TJIOKO3a, Kpaxmaj, I[eJUII0JI03a, AaMHUHOYKCYCHAasl KHCJIOTa),
WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b  MEXKIY HHUMH ypaBHEHHSIMU
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLIUA C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

e Cc(hOpPMHUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJIOPOIHOTO ChIpbsl (HE(PTh, MPUPOJHBIA Ta3, yrojib), CHOCOOBI HX
nepepaboTKU U MPAKTUUECKOE TPUMEHEHHE MPOIYKTOB MepepadoTKu;

e CchHOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHUS 10 XUMHUYECKUM
ypaBHEHHSIM (MacChl, OO0BEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WU



MPOJIyKTa PEAKIIMU IO HM3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO W3
HCXOJHBIX BEIIECTB

e WM INPOJYKTOB PEAKIUN);

e cOPMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHHA 00 OCHOBHBIX
METOJaX HAay4YHOTO MO3HAHHWsS, HCIOJb3YEMbIX B XHUMHHU IMPH HU3YYECHUH
BELIECTB M XMMHYECKUX SIBICHUH (HaOIIOAEHUE, U3MEpPEHUE, SKCIEPUMEHT,
MOJICTMPOBAHMUE), HCIIOJIb30BAaTh CUCTEMHBIE XWMUYECKHE 3HaHUS IS
INPUHATHS PEUIEHUN B KOHKPETHBIX XKU3HEHHBIX CUTYalUsX, CBSA3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

o CPOPMUPOBAHHOCTH YMEHUW COOJIOJATh TMpPaBWIA  MOJb30BAHUS
XUMHUYECKON TOCYI0N U 1abopaToOpHBIM O00OpYyIOBAaHUEM, a TakXKe MpaBHiia
oOpallleHHsI C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMUSIMU 10 BBIMOJTHEHUIO
1a00pPaTOPHBIX XUMHUYECKUX OIIBITOB,;

e Cc(hOpMUPOBAHHOCTh YMEHHI TIAHUPOBATH W BBINOJIHATh XUMHYECKUM
AKCIEPUMEHT (TIpeBpallieHrs OpPraHMYECKUX BEIIECTB MpPU HArpeBaHUH,
MOJIyYeHUE HTUIEHA M HU3YYEHUE €ro CBOWMCTB, KAUYECTBEHHbIC PEAKIIHH
OpraHUYECKUX BEIIECTB, JE€HATypalus OEJIKOB MPU HArpeBaHUM, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBUM C MpaBUJIAMHU TEXHUKU O€30MAaCHOCTH TPH
oOpalieHnu ¢ BellecTBaMU U JabOpaTOPHBIM 000pPYOBAaHUEM, MPE/ICTABIIATD
pe3ynbTaThl XMMHUYECKOTO DKCIEpUMEHTa B (QopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUNA U (OPMYIUPOBATH BBIBOJBI HA OCHOBE 3THX
pE3yJbTaTOB;

e CPOPMUPOBAHHOCTH YMEHUN KPUTUUYECKHU aHATU3UPOBATH XUMHUUECKYIO
MH(pOpMaIMIO, TOJYYAEMYIO W3 Pa3HbIX HCTOYHUKOB (CPEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IPYTHUX);

e CchOpPMUPOBAHHOCTh YyMEHUN COOJIIOAATh MpaBUa IKOJIOTHYECKU
11e71IeCO00pa3HOTO TMOBEACHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIENSIX
COXpaHEHUs CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpebl, 0CO3HABATH
OTMACHOCTb BO3/ICHCTBUS HAa KUBbIC OPraHU3MbI ONPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TOHUMas cMbIci nokazatesns [1JIK, moscHsITh Ha mpuMepax crocoobl
YMEHBILICHUSI U TPEAOTBPAIEHUs] UX BPEIHOIO BO3ACHCTBHUS HAa OPraHU3M
YEJI0BEKA;

e I OOYyYAIONIUMXCS C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI:
yMEHHUE TPUMEHSATHh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUM;

e IS CHEMBbIX W CIA0OBUIANIMX OOYYAIOIIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailins s 3anucu
XUMUYECKUX (OPMYII.

11-1 kiace

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOImas W HeopraHudeckas
XUMUSD» OTPAXKAIOT:



e COPMHUPOBAHHOCTH MPEICTABICHUNA: O XUMHUYECKON COCTABIISIIOIIECH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHPA, POJIM XMMHUU B TMO3HAHUU SIBIICHUU
mpUpOAsl, B (OPMHUPOBAHWUU MBINUICHUS ¥ KYJIbTYpbl JUYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOU IS PEIICHHs MPAKTHYECKHIX
3a/lady U IKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3/I0POBBIO U
IPUPOJIHOM CpEXE;

e BJAJCHUE CHCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAOIIME MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, M30ToII, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTATU aTOMOB, MOH, MOJIEKYJA, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMHYECKas

CBSI3b (xoBaneHTHas, WOHHA, METAJIINYECKas, BOJOPOJIHAS ),
KpUCTAJUIMYECKass pEemeETKa, TUIBl XWMHWYECKUX  PEaKUuid, pacTBoOD,
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHIL, IIEKTPOITUTHYECKAS JVCCOLMALINS,

OKHUCJIHUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUYECKON peakuuu, XUMHUECKOE
pPaBHOBECHE); TEOPUU U 3aKOHBI (TECOpPHUS IEKTPOIUTHUECKON TUCCOLMALINH,
nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3aKOH COXpPaHEHUS MAacCChI
BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS HSHEPTruu MPU XHUMHYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHNUSA, JIEKALIUE B OCHOBE TIOHUMAaHUS IPUYNHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHH, (AKTOJIOTMUECKUE CBEIACHHUS O
CBOMCTBAxX, COCTaBe, MOJTYYEHUH U OE30M1aCHOM HMCHOJIb30BAaHUM BaKHEHIINX
HEOPraHWYECKUX BEIECTB B OBITY U MPAKTUUYECKOH 1€ATEIbHOCTH YEIOBEKa,

o c(hOpPMHPOBAaHHOCTL YMEHHMI BBIABIATH XapaKTepHbIE IPU3HAKU
MOHSTUM, YCTaHABIMBATh MX B3aMMOCBS3b, UCHOJIb30BaTh COOTBETCTBYIOIIUE
MOHATHUS MTPU ONMKUCAHUH HEOPTaHWYECKHUX BELIECTB U UX MPEBPALCHUM;

¢ C(pOPMUPOBAHHOCTH YMEHHMH HCIOJb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY
JUIsL COCTaBJieHUs (OpMyJl BEIIECTB U YPABHEHUM XHUMHYECKUX PpEaKIIHil,
cuctemarnueckyro Homenknarypy (IUPAC) u TpuBmanmpHbIE Ha3BaHUS
OTZIEJBHBIX HEOPraHWYECKHX BeIIEeCTB (yrapHbId Ta3, YIJIEKUCIBIA ras,
aMMUaK, rameéHasi HW3BeCTb, HErami€Has HM3BECTb, MHUThEBAs COAA, MHUPUT U
Apyrue);

o c(OpMHPOBAaHHOCTh YMEHHUN OINpPEAENATh BAJICHTHOCTb U CTEMEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COSAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBA3M (KOBaJICHTHAs, MOHHAs, METa/NIn4YecKasi, BOJAOPOAHAs) B
COCIMHEHMSX, THUI KPUCTAUIMYECKOM PEIMIETKH KOHKPETHOTO BEIIECTBA
(aToMHas, MOJIEKYJSIpHAsi, HWOHHAs, METAJUIMYECKas), XapakTep Cpenbl B
BOJHBIX pacTBOpPaX HEOPTaHUUECKUX COEAMHEHMIA;

o CpPOPMUPOBAHHOCTH  YMEHHH  yCTaHABIMBATh  MPUHAIJIECKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OIpPEAENIEHHOMY Kiaccy/TpyIe
COCIMHEHMI (MpPOCThiEe BEIIECTBA — METaUIbl M HEMETasulbl, OKCHIbI,
OCHOBAaHMsI, KUCIOThI, aM(pOTEPHbIE TUIPOKCUBI, COJIN);



e CPOPMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI TEPHOIUIECKOTO
3akoHa J[. 1. MenneneeBa M IEMOHCTPHUPOBATH €r0 CHUCTEMATH3UPYIOLIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

e CcOPMHUPOBAHHOCTh YMEHUU XapaKTEPHU30BATh IJICKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX 3JIeMeHTOB 1—4 mepuonoB Ileprnoanueckoil cUCTEMbI
xuMudeckux semenToB JI. M. MenjeneeBa, HCIONb3ys MOHATUSA «S-, P-, d-
AJIEKTPOHHBIE  OpPOUTANIN»,  «IHEPreTUYECKUe  YPOBHU»,  OOBACHSTH
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U UX
COEIMHEHMI 1o nepuoaam u rpynmnam [lepuoanueckoil CUCTEMbI XUMUYECKHUX
anemeHToB [l. 1. MeHnpaeneena;

e CcOpPMHUPOBAHHOCTH YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB,
MOATBEPKIATh CYILIECTBOBAHUE TeHETUYECKOU CBSI3U MEXITY
HEOPraHMYECKUMH BEIIECTBAMH C MOMOIBIO YPABHEHUM COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

e c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU
M0 pa3IMYHbBIM TpU3HAKaM (YHCIYy M COCTaBy pearupyromux BeLIECTB,
TerioBoMy 3G (HEKTy peakiiu, U3MEHEHUIO CTENeHEeW OKUCIIECHUS JIEMEHTOB,
00paTUMOCTH pEaKIINK, YIaCTHIO KaTallu3aTropa);

o CPOPMUPOBAHHOCTH YMEHUM  COCTAaBJISATh ypPAaBHEHHUS  peaKIuit
Pa3IUYHBIX TUIIOB, MOJHBIE U COKPAUIEHHBIE YPAaBHEHHS PEaKIMi MOHHOTO
oOMEeHa, yUUThIBAs YCIOBHS, PYU KOTOPHIX 3TU PEAKIIMU UYT JI0 KOHIIA;

e CcpOPMUPOBAHHOCTH YMEHUU MPOBOJUTH PEAKIUU, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAB PA3UYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~NYTEM  HOHBI, NPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKUX BEIIECTB;

e Cc(hOpPMHUPOBAHHOCTh YMEHUM PACKpPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN TMOCPEICTBOM COCTABJICHUSI JJIEKTPOHHOTO
OaJilaHca ATUX peaKIIUii;

e ChHOPMUPOBAHHOCTh YMCHUU OOBACHATH 3aBHCUMOCTb CKOPOCTH
XUMUYECKON peakIMu OT Pa3INYHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECUSI B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBHUS
(mpunuun Jle [latensbe);

e Cc(OPMUPOBAHHOCTH YMEHUN XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI,
JeXxalye B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUsI CEPHOM KUCIIOThI, aMMHUaKa,
a Takke chOPMHUPOBAHHOCTH MPEACTABICHUI 00 OOIIUX HAYYHBIX MPUHIIUITAX
U DKOJIOTUYECKUX MPOoOIeMax XMMUYECKOTO POU3BOICTBA;

e Cc(hOpPMHUPOBAHHOCTH yYMEHUM MIPOBOAUTH BBIYUCIICHUS C
UCIIOJIb30BAaHUEM TIOHATHUS «MaccoBas J0Ji1 BEIIECTBA B  PAacTBOpER,
00BbEMHBIX OTHOIICHUHN Ta30B MPU XUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA
Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe WM O0BEMY
OJIHOTO U3 YYaCTBYIOIIUX B PEaKIMU BEHIECTB, TEIIOBOro 3¢ (deKTa peakiuu



Ha OCHOBE 3aKOHOB COXPAHEHHsI MaCChl BEILECTB, IPEBPALICHUS U COXPAaHEHUS
SHEPIuy;

o c(hOpMHpPOBAaHHOCT, yMEHHH CcOONIOAATh TpaBHJA IOJb30BAHUS
XUMHUYECKON TOCYy/I0il M JabopaTOpHBIM OOOpYyIOBAaHUEM, a TaKXKe MpaBHiia
oOpaleHus ¢ BeIEeCTBAMU B COOTBETCTBUM C MHCTPYKIMSMU O BBIMOJTHEHUIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB;

e C(OPMUPOBAHHOCTH YMEHUM IJIAHUPOBATH U BBHINOIHATH XUMHUYECKUN
DKCIIEPUMEHT  (pa3jioKeHHE TMepOKCHUIa BOJOpoAa B MPHUCYTCTBUU
KaTaJn3aTtopa, OMNPEACICHUE Cpellbl PAacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHAMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKOUN peaKkiuu, peakiui HOHHOTO OOMEHa, KaUeCTBEHHbIEC peaKIMK Ha
cynb(dar-, kapOOHAT- W XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHUE
AKCIEPUMEHTANIbHBIX 3a7ad 1o TtemaM «Mertawe»y u «Hemertamisl») B
COOTBETCTBMM C MpPAaBWIAMH TEXHUKH O€30MACHOCTU IpU OOpalleHUH C
BEILIECTBAMH U JaOOpPaTOPHBIM OOOpPYIOBAHHMEM, MPEACTABIATH PE3YIbTaThI
XUMHUYECKOTO AKCIEpUMEHTA B (popMe 3amrcu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuit 1 GOopMyIUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

e Cc(pOPMUPOBAHHOCTh YMEHUN KPUTUUYECKHU aHATU3UPOBATH XUMHUYECKYIO
uH(pOpMAINIO, TOJYyYaeMyl0 U3 Pa3HbIX HCTOYHHUKOB (CpEACTBA MacCOBOU
KOMMYHUKalWK, THTEpHET U Apyrux);

e CPOPMUPOBAHHOCTH yMEHHUH COONIIOAATH TpaBUJA DIKOJOTUYECKU
[eJIeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYJIOBOM ACSATEIBHOCTU B IIEJISIX
COXPaHEHHMs CBOETO 3I0POBbs U OKPY’KAIOLIEH ITPUPOJHOM CPelibl, 0CO3HABATH
ONACHOCTh BO3JICMCTBHUS HA JKUBBIC OPTraHU3Mbl OINPEICIEHHBIX BEILECTB,
noHumas cmbici nokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOOBI
YMEHBIICHUSI U MOPEAOTBPAILLCHUS WX BPEAHOTO BO3JICUCTBUSI HA OpPraHU3M
YEI0BEKA;

e I OOYyYarolUMXCS C OrPAHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBS:
YMEHHE TPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

e IS CIENBbIX W CIA0OBUIANIUX OOYYAIOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3Hauenuit JI. bpaiins nug  3anucu
XUMUYECKUX HOpMyIIL.

Conepskanue y4eOHOIro npeamMera
10-i1 kaace
OPTAHUYECKAS XUMUA
Teopernueckue 0CHOBbI Oprannyeckoii xumumn (94.)

[Ipenmer opraHnyeckod XMMHUU: €€ BO3HMKHOBEHUE, PAa3BUTHE U 3HAUYCHUE
B IMOJIyYEHUH HOBBIX BELIECTB U MaTepHaioB. Teopus CTPOCHHSI OPraHUYECKUX



coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTYpHBIE
(GopMyIbl OpraHudYecKux BemiecTB. ['omomnorus, uzomepus. XUMHUYECKasi CBA3b
B OPraHUYECKUX COEAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienne o kiaccupuKaluyu opraHuyeckux BemiecTB. Homenkiarypa
OPraHUYeCKUX COCIMHEHUH (cUcTeMaTHdecKas) W TPUBHUAJIbHBIC Ha3BaHUS
BOXHEUIINX MPEACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

Yraesoaopoas (204.)

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKUU psii. MeTaH W 3TaH —
IpOCTEHIINE MPEACTABUTENN aJKaHOB: (PM3MYECKUE U XMMHYECKUE CBOWMCTBA
(peakuu 3aMellleHUsT U TOpPEHHUs), HaXOXKJACHHE B MPUPONE, MOIyYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAA. DTUIEH U MPOIUIIEH —
OpOCTEHIINE MPEACTaBUTEIN AIKEHOB: (PU3MUECKHE M XUMHUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApaTallUd, OKUCICHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanauensl: OyrtaaueH-1,3 u metwnOyrtagueH-1,3: crpoeHue, BakHEUIIUE
XUMHUYECKUE CBOICTBA (peakuus MOJIMMEPU3ALINN). [Tomyuenue
CUHTETUYECKOI0 KayuyyKa ¥ PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHUECKHUN psifl. ALleTUIICH
— MPOCTEHIIMNA NPEJCTaBUTENb AJKUHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U
XUMUYECKME  CBOMCTBa  (peakiud  THAPUPOBAHUS,  TaJOTEHUPOBAHUSA,
rUApaTalunu, TOPeHus ), MOIyYeHUEe U IPUMEHEHHE.

Apenbl. beH3zoin: cocraB, cTpoeHue, (U3NYECKUE M XUMHYECKHUE CBOMCTBA
(peakuuu TaJOTC€HUPOBAHUS U HUTPOBAHUs), TMOJIYYEHHE U NPUMEHEHHUE.
Tostyon: coctaB, cTpoeHue, (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA (peakiuu
raJjOreHUPOBAHKUS UM HUTPOBAHUS), MOJIYYECHHE W NpPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHYecKasi CBA3b MEXKIAY YIVIEBOAOPOAAMH, MPUHAJICKAIIUMU K
Pa3IMYHBIM KJIacCaM.

[IprponHble MCTOYHMKH YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYyTHBIE
HedTauble Ta3pl. HegTh u e€ npoucxoxaenue. CnocoOsl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKUi), nuposn3. IIpoayKTsl
nepepaboTku HepTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHHbI#1 yrosib 1 MpoayKThl €ro nepepaboTKu.

IpakTnueckas padoraNel « IlonydeHwe »STUJIEHA W U3YYEHUE €rO
CBOKCTBY.



PacuéTHble 3a1a4M.

Bbluucienuss 1mo ypaBHEHHUIO XUMHUYECKOM peakimuu (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIeCTBA WJIM MPOJYKTa PpEaKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEUIECTB WM MPOAYKTOB
peakiun).

Kucinopoacoaep:xamue opranudeckue coeaunenns (264)

Hpe,HCJILHble OJHOATOMHBIC CIIMPTHI. MeTtaHOT H 3TAHOI: CTPOCHHUC,
(1)I/IBI/I‘ICCKI/IC U XHMHUYECKHE CBOMCTBA (peaKIlI/II/I C AaKTHBHBIMH MCTaJlJIaMH,
raJJIorcHOBOJOpOdaMU, FOpeHI/IC), IMPUMCHCHHUC. BO,HOpO,ZIHI:IG CBA3N MCKIOY
MOJICKYJIaMHU CITUPTOB. I[CﬁCTBHe MCTaHOJIa U 3TaHOJIa Ha OPraHrU3M YCJIOBCKaA.

MHOroaroMHbl€  CHUPTHL. OJTWJIEHIJWKOJNb W  TJIMIEPUH: CTPOCHUE,
dbu3uyeckre W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMU
MeTajlllaMH, KaueCTBEHHAsl PeaKilisg Ha MHOTOATOMHBIE CUpPTHI). JlelicTBue Ha
OpraHu3M 4esoBeka. [I[pumeHenne rmuepruHa U STUIICHTIIUKOJIS.

®deHOoN: CTPOCHUE MOJEKYJbl, (U3UYECKHME M XUMHUYECKHE CBOWMCTBA.
ToxcuunocTth perona. [Ipumenenue gpeHona.

Anpneruapl W KeTOHbl. DopMalbAETH, aUeTaIbICTUI: CTPOCHUE,
bu3uYECKre U XMMUYECKHEe CBOMCTBA (PeaKIMu OKUCIICHUS U BOCCTAHOBJICHUSI,
KaueCTBEHHbBIC PEAKIUH ), TIOJIyYEHUE U PUMEHEHUE.

OOHOOCHOBHBIE TpefeNnbHble KAapOOHOBBIE KHUCIOTBHL. MypaBbUHAs U
YKCYCHasl KUCJIOThI: CTpOEHUE, (PU3NUYECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius dSTepuuKaliu), TM[OJy4YeHUe U
npumeHeHue. CTeapuHoBasi U OJIEMHOBAsI KUCIOThI KaK MPEICTABUTEIN BBICIIIHMX
KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOLIEE NEUCTBUE.

Cnoxnble 2(QuUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCJIOT. [ uaponus
cnoxkubiX dpupoB. Kupwel. [mapommus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBoapl: cocTaB, KilacCH(pUKALMs  YIJIeBOJOB  (MOHO-, JU- W
noymcaxapuapl). [7oko3a — TpocTeIIMi MOHOCaxapu: OCOOCHHOCTH
CTPOEHHUS MOJICKYJIbI, PU3NUECKHE U XUMHUYECKHUE CBOWCTBA (B3aUMOJICHCTBUE C
ruapokcuaom meau(ll), okucienne aMmmuadHbIM pacTBopoM okcua cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHUE TIIOKO3bl), HAXOXKACHUE B MPHUPOJIE, TPUMEHEHNE,
ouosiorudeckas poib. DotocuHTe3. OPyKTO3a KAK U30MEP TIIFOKO3BI.



Kpaxman u nemnono3a Kak npupogHbie nosuMepbl. CTpoeHue Kpaxmana u
HEeUTroNIo3bl.  PU3MYECKME W XUMHUYECKHME CBOWCTBA Kpaxmayia (THUApPOJIH3,
KayeCTBEHHAsI pEaKkLus C HOJOM).

IIpakTuyeckas padoraNe2 «CBolicTBa pacTBOpa YKCYCHOM KHUCIOTBI».
PacuéTHble 3a1a4u.

Bbluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakimuu (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIeCTBA WJIM MPOJYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEUIECTB WM MPOAYKTOB
peakiun).

A30TcoAep:KalMe Oprannyeckne coexuHenus (74)

AMMHOKHCIIOTBI KaK aM(bOTepHBIG OpraHU4YCCKUC COCAHMHCHUAI. duznyeckue
1 XUMHYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha IIpuMepe FJII/II_II/IHa). buonoruyeckoe
3HAa4YCHUEC aMHUHOKHUCIIOT. HeHTI/II[BI.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAs CTPYKTypa OEJIKOB. XMMHUYECKHE CBOMCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

BricokoMouieKky I pHbIe coeuHeHus (64)

OCHOBHBIE MOHATHS XHUMHUU BBICOKOMOJICKYJISIPHBIX COCOUHEHUN: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJHUMEPU3ALUM,  CPEIHAS
MOJIeKyJisipHass Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COCMHEHUN — MTOJIMMEPU3ALUS U MIOJIMKOHICHCALIUSL.

11-i xkiace

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMu4eckuil aneMeHT. ATom. fapo aroma, HM30TONBL. DJIEKTPOHHAsA
000J104Ka. DHEPreTHYSCKUE YPOBHH, ITOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHUs AIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalusi aTOMOB.

[Tepunognueckuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b epuoInuecKoro 3akoHa u [lepuoauiyeckoi CUCTEMBI
XUMHUYECKUX 3J1eMeHTOB [. V1. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHMHYECKHX BJEMEHTOB H



O6p33yeMBIX HMH IPOCTBIX M CJIOKHBIX BCHICCTB IIO TPYIIIIaM M IICPpHUOJdaM.
3HaUyeHHUE MNCPUOINICCKOTI'0O 3dKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BHIBI XUMHUYECKOH CBSI3U
(xoBayieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBIH U JIOHOPHO-
akuentopHsiii). BomopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okuciienus. NoOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA  COCTaBa  BEUIECTBA. [WUNBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKU.

Ilonsatue o AUCIICPCHBIX CHUCTCMAX. HUctunupie n KOJJIONAHBIC PaCTBOPHI.
Maccosas A0JI BCIICCTBA B paCTBOPC.

Knaccuduxkanus HEOPTaHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHMYECKUX BENIECTB. [ eHeThuecKkas CBA3b HEOPraHWYECKUX BEILECTB,
MIPUHAJIJICKAIUX K Pa3IMYHbIM KJIaccaMm.

Xumuueckas — peakuusa.  Kiaccudukanus  XUMHUYECKUX — peakuuid B
HEOPraHMYE€CKOW M OPraHNMYeCKOW XMUMHUHU. 3aKOH COXPAHECHUSI MACCHI BEILIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIUyHbIX (hakTopoB. OOpaTuMble
peakuuu. XuMmMuuyeckoe paBHOBecue. DakTOpbl, BIMAIOIIME HAa COCTOSHHUE
xuMu4eckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas auccounanusi. CuibHbIE U ciadbie a5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIas, HEUTpaJIbHAs, 1IeJI0YHAs.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pE€aKnuu.

OKCIEepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M WX IMPEBpaICHUI:
neMoHcTpanus tadmaun «llepuoandeckas cuctemMa XMMUYECKUX 3eMEHTOB [l.
N. MenneneeBay, u3ydeHue Mojielield KpUCTAUIMUYECKUX PEIIETOK, HAOI0ICHHE
M ONHUCaHWE JACMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3iOKEHUE
MepoKcuaa BOAOPOJa B MPUCYTCTBUM KaTalu3aTopa, OMNPENEICHUE CpPEebl
pacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIIBHOTO WHAMKATOPa, PEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKON PEAKITUN.

Pacuérurie 3agaun.



Pacu€rel 1O ypaBHEHMSM XUMHYECKHMX pEaKUuMd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIOJBb30BAHUEM IOHATHS «MAaCCOBas
J10JIsI BELECTBAY.

HeopraaneCKaﬂ XUMUA

Hemeramel.  Ilonoxxkenne HemeraiuioB B llepmogumueckon  cucreme
xumMudeckux 3meMeHToB JI. . MenneneeBa u 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAIIOB (HA MOpUMEpPE
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMUYECKHE CBOWCTBA BaKHEWINTUX HEMETAUIOB (TaJlOTEHOB, CEpHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) M UX  COCIUHECHHH  (OKCHJIOB,
KHUCIIOPOICOIEPIKAIIUX KUCITIOT, BOJOPOJIHBIX COSIUHEHUN).

HpI/IMGHeHI/IG Ba)KHEHUIIINX HEMETAJJIOB U UX COGI[I/IHGHI/II‘/'I.

Meramnsl. [lonoxenune meramnoB B Ileppoandeckoil cucrteMe XMMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
000704eK aTOMOB MeTauioB. O01me Ppuznueckrue cBoiCTBa MeTaioB. CriaBel
METAJJIOB. DJIEKTPOXUMUUYECKUHN P HAITPSAKEHU METAILIOB.

XUMUYECKHE CBOWCTBA BAXKHEHIIUX METAJJIOB (HATpUM, Kadui, KaJbIUW,
MarHuu, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMH.

OO6mume crocoObl monydeHus: MetauioB. [IpuMeHeHrne MeTalioB B OBITY U
TE€XHUKE.

DKCNEepPUMEHTAIBHBIC METOIbl HM3YYCHHS BEIIECTB M WX TPEBPAIICHHIA:
U3y4YeHHE KOJUIEKINU «MeTasuibl U CIUIaBbD», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOMIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJEHCTBHME THUAPOKCHIA  AIOMHUHHUS  C
pacTBOpaMH KHUCJIOT M IIeJIoYel, KayeCTBEHHbIE pEaKIMM Ha KaTHOHBI
METAJLJIOB).

Pacuérnrie 3agaun.

Pacuétel macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET MIPUMECH.

XUMHUA 4 )KU3Hb



Ponp xuMuu B 00€CHEUEHUU 3KOJIOTUYECKOW, SHEPreTUYECKON M MUIIEBOU
0€30MacHOCTH, PA3BUTHU MEIUITMHBL. [[OHATHE O HayYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

HpeI[CTaBJIeHI/IH 00 O6HII/IX HAayY4YHBIX IIPHHIOHUIIAX  IIPOMBIINIJICHHOI'O
IMOJIYy4CHUA Ba)KHEHUIITUX BCIICCTB.

YenmoBeKk B MHpPE BEIISCTB W MATCPHAJIOB: BaKHEHIIHE CTPOUTEIHHBIC
MaTepHabl, KOHCTPYKIIMOHHBIE MaTepHaNbl, KPAacKH, CTEKIO, KepaMHKa,
MaTEPHAJIBI JUTS JIEKTPOHUKH, HAHOMATEePHAIIbI, OPTaHWYCCKUE M MUHEPaIbHBIC
yaoOpeHus.

XuMHSI M 3]I0pOBbE YENOBEKA: MpaBWiia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWiIa OE30MNaCHOTO HCIOJIb30BAHMS IpPENapaToB OBITOBOMN
XUMUHU
B [IOBCETHEBHOM KU3HMU.

TemaTuyeckoe NJIAHUPOBAHUE

10-# kaxacce
KogunuecTBo yacoB ek TpOHHBIe
No | HammeHoBaHue (bpOBEIE)
1/ | pa3aeaioB H TeM KoHTpo.IbH IIpakTnye p P
Bcero CKHe oOpa3oBaTeJibHbIC
I | porpaMMel ble padoThI

paborer | PECYPChI

Paznen 1. TeopeTruueckne 0OCHOBbI Oprannyeckoii xumum (94)

[Ipenmer
OpraHu4YeCKOMN bubanorexa POIII
xuMuH. Teopus
CTPOCHHSI 9 -
OpPTraHUYECKUX resh.edu.ru/subject/2
COEIUHEHUI 9/10/

A.M. bytiepoBa

Wroro no paznemny 9

Paznen 2.Yraesoaopoast (204)




buommoreka POIII —

[IpenenbHbIE .
2. I?Ieio ool — |2 resh.edu.ru/subject/le
1|t HOPO sson/6151/start/1499
aJIKaHbI
93/
HenpenensHbie
meioﬂo ONIBL: Tpenaxep «O6naxo
2. ZJ]KGHB? PSR 8 3HaHUi». Xumus. 10
2 | anxammensr Kmace, 000
. ’ «DuzukoH JIabd
AJIKUHBI
DNeKTPOHHBIN
00pa3oBaTeIbHbBIN
pecypc «/lomamnne
3aganus. Cpennee
2. | ApomaTnueckue A pea
3 |yrnesomzoposst 4 oO1ee 0OpazoBaHuE.
Y Xumusa«, 10-11
kinacc, AO
N3z narenscTBO
«ITpocBenieHue»
[Ipuponusie
2. | MCTOYHHKU 5 < s

4 | yrneBoJopoJioB U
uX nepepadoTka

Hroro o pazneny

20

Paznen 3. Kucjiopoaocoaepskamniue opranudeckue coemHeHus (264)

i' Cruptel. Genon |6 Seee?
AJbaerupl.
3. |Kap6GoHnoBbie 14 <..>
2 |KUCJIOTHI.
CnoxHbIe 23PUPBI
g' VYrieBoasl 6 Se
Hroro mo pasueny 26

Paznen 4. AzoTcoaep:kaniue opra

HUYECKHeEe coenHeHus (749)

AMUHBI.
AMUHOKHCIIOTHI.
beaxn

4,
1




Hroro no pazneny 7

Paspnes S. BeicokoMoJIeKyJIApHBbIE COeIHHEHUS

[ImacTmaccsrl.
Kayuyxku. 6 <.>
Bonokna

S.
1

Wroro no pazmemny 6

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 3 2

11-i xkiace

KoJsinuecTBo 4acoB DIeKTPOHHBIE
Ne | HammeHnoBanue

n/ |pa3ienoB U TeM Mpaxruye | (W1dpoBLIE)
, Kontpoasn oO0pa3oBaTeJibHbIE
N |mporpaMmsl Bceero CKHe P

ble padoThbI paGoTer | Pecypest

Paznen 1. Teoperuueckne 0CHOBbI XUMUM

CrpoeHue aTOMOB.
[lepuoanueckuii
3aKOH U
1. |Tlepuonnyeckas bubmmorexa PSLI -
1 | cncrenma 3 resh.edu.ru/subject/2
9/11/
XAMHUYECKHX
anemenToB J[.W.
MenpeneeBa
DNEeKTPOHHBIN
oOpa3oBaTeIbHBIN
CrpoeHnue pecypc «Jlomanraue
1. |Bemectna. 4 3aganus. Cpennee
2 | Muoroobpa3ue oO11iee 0Opa3oBaHuUE.
BCIIIECTB Xummsag, 10-11
kiacc, AO
N3 narenbcTBO




«IIpocseuieHue»

Tpenaxep «O0nako

1. | Xumuueckue 5 3HaHUW». Xumus. 11
3 |peaknuun kiacc, OO0

«DuzukoH JIad»
Hroro no pazneny 13

Pasznes 2.Heopranuyeckasi Xumus

2.

MeTtamisl

6

1
2.
2

Hemetamsl

CBs3b
HEOPTaHUYECKUX
1 OPTaHUYECKUX
BCIIIECTB

Hroro o pazneny

17

Pasznea 3. Xumus 1 :KU3Hb

3.

1

XUMUS U KA3HDb

4

Hroro o pazneny

4

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

34
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