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1. HOACHUTEJBHAS 3ATIUCKA PABOYEHX ITPOT'PAMMBbI YYEEHOT'O
HNPEAMETA OVYII 09. XUMUSA

1.1. O6sacTh NpUMeHeHHUs] TPOrPaAMMBbI

Pabouast mporpamma yuebHoro mpeamera OVIIL.09 Xumus peanmsyercst B mpezeiax
OCHOBHOH mpodeccruoHabHOW 00pa30BaTENIbHON MPOrpaMMbl CPEAHEro NpoQecCHOHATBHOTO
oOpa3oBaHMsl (IIpOrpaMM TOJATOTOBKHM CIIELMATNCTOB CpPETHEr0 3BE€HA) B COOTBETCTBUU C
denepanbHbIM  TOCYJApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAHAAPTOM  CPEIHEro  OOIIEero
oOpazoBanusi u DenepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHJAPTOM CPEIHErO
npoeCCHOHATIBLHOTO  NpodeccHoHadbHO  o0Opa3oBaHus 1o  crneuuanbHoctH  44.02.03
«Ilemaroruka momosHUTENHLHOTO oOOpa3zoBanus», 44.00.00 «OOpazoBaHWe W TEAATOTHYECKUE
HAYKW» U COOTBETCTBYET «TYMAHUTAPHOMY TPOPHITION.

Pabouas mporpamMma y4eOHOTO mMpeaMeTa MOKET ObITh HCIOJIb30BaHa B 00pa30BaTEIIbHBIX
OpraHu3alMsIX CpeIHero NpoQPecCHOHATBHOTO 00pa30BaHUs, pPEATM3YIOUIMX IPOrpaMMbl
cpemHero o0rero oopasoBaHus.

1.2. O0masi XapakTepucTUKa Yy4eOHOr0o npeaMmera

Xummuueckoe oOpa3oBaHuEe B cpeAHeM oOmieM o00pa3oBaHUM SIBJISETCS HEOThEMIIEMON
4acTel0 HUX 0Opa3oBaHHOCTH. OHO CIyXKMT 3aBEpLIAIOIIMM 3TAllOM peajlu3allud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX IIEHHOCTEH, NMPHUCYIIUX LEIOCTHOHN cucteme
XUMHUYECKOTO 00pa3oBaHus. OTH I[IEHHOCTH KacaloTCsi [IO3HAHUS 3aKOHOB  IPHUPOJIBI,
(GbopMHpOBaHUS MHUPOBO33PEHUST M OOLIEH KyJIbTYphl 4YellOBeKa, a TaKKe OSKOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0pOBbIO U MPUPOJIHON cpene. Peanuzyercs xumuueckoe
oOpa3zoBaHHe OOY4aIOUIMXCS CpPEACTBAMH y4eOHOro mpeaMera «XUMHA», COJAEp)KaHHE U
MIOCTPOCHHE KOTOPOTO OIpENEeTIeHbl B MporpamMme C y4€ToM cHeuu(puKd HayKu XUMHUH, €€
3HAYEHUS B MO3HAHUM NPUPOABI U B MaTEepPUATbHOM KU3HU OOIIECTBA, a TAKKe C yUETOM OOIIUX
Hene U MPUHIUIIOB, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEro OO0IIero
obpazoBanust B Poccwuiickoii ®enepauuu. Tak, Hampumep, npu (GOPMHUPOBAHUM COJCpPKAHUS
npenMera « XMMUs» YUTEHBI CIIEAYIONIUE OJI0XKEHHS O CelU(pUKe U 3HAUCHUN HAyKH XUMUU:

XUMHSL KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK HUIpaeT O0cCo0YI0 poJib B COBPEMEHHOM
UMBUJIM3AIMM, B CO3JaHUM HOBOM 0a3bl MaTepualbHON KynbTypbl OHa BHOCUT CBOM BKIIaJ B
(bopMHpOBaHUE PAIIMOHATIBLHOIO HAYYHOTO MBIIUICHHS, B CO3/1aHUE LEJIOCTHOTO MpECTaBICHUS
00 OKpy»aroIieM MHpe Kak O €JMHCTBE MPUPObI U YEJIOBEKa, KOTOPOe POpMUpPYETCS] B XMMHUU Ha
OCHOB€ IOHMMAHMsS BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MUpPA, OCO3HAHMS B3aUMOCBS3H
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUS.

TecHO B3aMMOJEHCTBYS € JPYIMMH €CTECTBEHHBIMHM HayKaMM, XUMHUsA CTaja
HEOTHEMJIEMON YacCThI0O MHPOBOM KYyJbTYpbl, HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO TpyAa Hu
KHU3HM KaKaoro wieHa odmiectBa CoBpeMeHHas XMMHs Kak HayKa CO3HWJaTellbHas, Kak Hayka
BBICOKMX TEXHOJIOTHI HampaBlieHa Ha pelleHue MI00albHBIX MPOOJIeM YCTONUMBOIO pa3BUTHS
YeJIOBEYECTBA - CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOI, YIKOJOTHIECKON O€30MacHOCTH U OXpPaHbI
3I0pOBBS

B cootBerctBuM ¢ obmumu nemsimu U npuHuunamu COO cogepikaHue IpenMmeTa
«Xumusg»  (0a30BbII  ypoBEHb  HM3yuY€HHUS)  OPHEHTHPOBAHO  TMPEUMYILECTBEHHO  Ha
OOIIEKYJIbTYpHYIO ~ HOJATOTOBKY  OOYyYaloLIMXCS, HEOOXOAMMYI0 MM Jis  BBIPaOOTKH
MHPOBO33PEHYECKUX OPHUEHTHPOB, YCIEHNIHOTO BKJIIOUEHUS B KU3Hb COLMYMa, IPOJIOJIKEHHS
00pa3oBaHMs B Pa3JIMYHbBIX O0JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsolmiuMu  nipeMeTa «XHUMUs» SIBISIOTCST  0a30Bble Kypchbl - «OpraHudeckas
xuMus» U «OO0Imas ¥ HeopraHudeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUs KOTOPBIX
SBJIIIOTCS OCHOBBI 0a30BOI HayKu: CHCT€Ma 3HAaHUM MO HEOPTaHWYECKOW XUMHH (C BKIIOYEHHUEM
3HAHUH U3 00IIel XMMUN) U OpraHndeckoil xumun. @opMHUpOBaHUE TAaHHON CHUCTEMbI 3HAHUN TIPU
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M3YYeHUU TIpeaMeTa obecredynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCErO0 MHOTO00pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUIl XUMUHU.

CtpykTypa coaepxanus KypcoB — «Opranundeckast XuMus» U «OO0IIast 1 HeopraHudeckast
XUMUs» CHOPMHpPOBAaHA B MPOrPaMME Ha OCHOBE CHCTEMHOTO IMOAXOJa K M3YYEHHUIO0 Y4eOHOTO
MaTepuana U 00yCJIOBIIEHA UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUI Ha OMpeneinEHHBIX
TEOPETHUECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKONW XWMHHU BEIIECTBA pacCMaTPHBAIOTCS Ha
YPOBHE KIJIACCUYECKOW TEOPUU CTPOCHUS OPraHWYECKMX COEJIMHEHHMM, a TakXke Ha YPOBHE
CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX TMPEJCTaBICHUNH O CcTpoeHun BemiecTB. CBenmeHus 00
M3y4aeMbIX B Kypc€ BELIECTBAaxX [aKTCS B PA3BUTUU — OT YIJVIEBOJOPOJOB JI0 CJIOKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COEAWHEHWH. B Kypce OpraHMYecKol XHMHUU TOJIy4alOT Pa3BUTHE
chOpMHUPOBAHHBIE B OCHOBHOW IIIKOJIE MEPBOHAYATBHBIEC MPEJICTABICHUS O XHUMHUYECKOH CBS3H,
KJIaCCU(DMKAITMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O
XUMUYECKON peaKiuu.

[Tox HOBBIM yToIOM 3peHus B mpenMere «XuMHus» 0a30BOr0 YPOBHS pacCMaTpUBACTCS
W3YYCHHBIN B KOJJIEIKE TEOPETUUECKHI MaTepran U (PaKkTOIOTHYECKHE CBEJCHHS O BEIIECTBAX U
XUMUYECKON peaknuu. Tak, B HYaCTHOCTH, B Kypce «OOmas u HeopraHWYecKas XHMHS»
00ydaromumMcsi MPEIOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE MEPUOJUYECKOTO 3aKOHA C
00IIETEOPETUYECKUX M METOJIO0JOTUYCCKUX TMO3HIIHNH, TIIy0Ke TMOHITh UCTOPUUECKOE M3MECHECHHE
(GyHKIUI 3TOTO 3aKOHa — OT 0000IIaroIIel 10 00BICHSIONIEH 1 MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEWIIIMX BEHIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKK€ O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
JOTIOJTHSIETCS. HA TIEPBOM KypCe AJIEMEHTAMH COJIEPKaHHsI, UMEIOIIUMHU KYJIbTYPOJIOTHUECKUN 1
MPUKJIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMUU C APYTUMU
HayKaMH, PAcKpBIBAIOT €€ pOJIb B TMO3HABATEIHHONW M MPAKTHUECKOW IEATEIHHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCIHTAHUIO YBaXEHHsI K TpOIecCy TBOpYECTBA B OOJIACTH TEOpHUH U
MPaKTUYECKHUX MPUIIOKEHUM XUMHH, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMPOOJIeMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH
nHpOpMAIMI0O W TPUMEHATH €€ M7 TIOMOJHEHUS 3HAHWM, PEIICHWsS WHTEIUICKTyaJIbHBIX |
AKCIIEPUMEHTATBHBIX HMCCIEIOBATENIbCKUX 3a7ad. B 1enoM coaepkaHue y4eOHOTo mpeamera
«XuMusD» JAHHOTO YPOBHSA HW3YUYEHHUS OPHEHTHPOBAHO Ha (OPMHPOBAHUE Y OOYUAIOIIMXCS
MHPOBO33PEHYECKOM OCHOBBI Ui TMOHUMaHUsl (UIOCOPCKUX HUACH, TaKMX Kak: MaTepuaIbHOe
€IMHCTBO HEOPTraHMYECKOTO U OPTaHMYECKOr0 MHUpPa, OO0YCIOBJICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOCHHUEM, MO3HABAEMOCTh MPHUPOJHBIX SBJICHUN MYyTEM SKCIEPUMEHTA U PEIICHUS
MPOTUBOPEYNI MEXKTy HOBBIMHU (DaKTaMU M TEOPETUYECKUMH TMPEAMOCHUIKAMHU, OCO3HAHUE POJIH
XUMHH B PEIICHUU DKOJOTHMUYECKUX MpoOJieM, a Takke MpolieM cOepekeHUs DHEPreTUYECKUX
PECYPCOB, CHIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mnane pemieHus 3amad BOCIHMTAHUS, Pa3BUTHS U COIMATU3AIMU OOYyYaIOIIUXCS
MPUHATBIE TPOTPAMMOM TMOAXOABI K OINPEACICHUIO COJCPKAaHUS W TIOCTPOCHHS TpeaMeTa
MpelycMaTpuBaloT (GOpMHUPOBAHUE Yy OOYYAIONIMXCS YHUBEPCATBHBIX YYEOHBIX JEHCTBHIA,
MMEIOIIMX 0a30BOE€ 3HAYEHUE ISl PA3IMYHBIX BHJIOB JCATEIHLHOCTH: PEUICHUsT MPoOJIeM, TIOUCKa,
aHanu3a 1 o0paboTku MH(pOpMALUK, HEOOXOTUMBIX ISl IPUOOPETEHHSI OTBITa MPAKTHUYECKON U
HCCIIEI0BATEIbCKOM IeATeTbHOCTH, 3aHUMAIOIICH BaYKHOE MECTO B TIO3HAHWU XUMUH.

1.3. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccMoHAJbLHOH 00pa3oBaTebHOI
nporpaMmbl: 6a30BbIi yueOHBIH mpeaMeT 00111e00pa3oBaTENIbHOTO HUKJIA.

1.4. Henu u 32024 JMCUMILVIMHBI — TPeOOBaHUS K IVIAHMPYEMBIM Pe3yJbTATaM OCBOEHHA
npeamera:

[enp m3yuenus yueOHOro mpeameTa: GOPMUPOBAHHE U PA3BUTHE TPEACTABICHUH O HAyYHBIX
METO/aX TO3HAHUS BEIIECTB M XUMUYCCKUX PEAKINA, HEOOXOIUMBIX JJI IPHOOPETCHUS YMEHUN
OpPUEHTUPOBATHCSI B MHPE BEIIECTB U XMMUYECKUX SIBJICHUW, UMEIOLIUX MECTO B IPUPOJE, B
MPAKTUYECKOW M TOBCETHEBHOM KU3HM;
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pa3BUTHE YMEHHUH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM U OOBSCHEHHEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOICHUEM TpaBWi OE30MacHOTO OOpaIleHHs C BEIIeCTBAMH
OBIaJicHHE OOYYAIOIIMMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHATBLHOW OpPTaHM3AIMH KUBBIX
CHUCTEM pa3HOT0 paHra W MPUOOpPETEHHWE YMEHHH, WCIONB3YIOT ATH 3HAHUS I TPaMOTHBIX
JCHCTBHIA B OTHOIIICHHH OOBEKTOB KUBOW MPHUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

I[Inanupyemble pe3y/ibTaTbl OCBOCHHS Y4eOHOr0 mpeaMera
1. JIu4HOCTHBIE Pe3yJbTATHI (@IocC Ccoo)
rPaXkAAHCKOT0 BOCIIMTAHMS:
c(OPMHUPOBAHHOCTh T'PaXkJIaHCKON MO3ULUU 00yYaromerocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCUIICKOTO OOIIIECTRA;
OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIMOPSIKA;
NPUHATHE TPAJAUIMOHHBIX  HAIMOHATBHBIX, OOIICUETOBEYECKUX TYMAHUCTHMUYECKUX U
J€MOKpPAaTHYECKHUX [IEHHOCTEH;
TOTOBHOCTh  MPOTHUBOCTOSATH  WACOJOTHH  JKCTPEMH3Ma, HAIMOHANU3Ma, KceHodoOuwu,
JTUCKPUMUHAIIMH 110 COITMAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM MTPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIbHOCTb B HHTEpPECcax Tpa)kJaHCKOro o0OIIecTBa,
Y4acTBYIOT B CaMOYIIpaBJIIEHHU B 0011€00pa30oBaTebHOM OpPraHU3aluyd U JETCKO-FOHOIIECKHX
OpraHu3alusIX;
YMEHHE B3aMMOJICHCTBOBATh C COIMATLHBIMU HHCTUTYTAMU B COOTBETCTBUU C MX (PYHKIUSIMH U
Ha3HAUYCHUEM,;
TOTOBHOCTh K T'YMaHUTapHOM 1 BOJIOHTEPCKOW NESATENIbHOCTH;
NATPUOTUYECKOT0 BOCIIUTAHUSA:
c(hOPMHUPOBAHHOCTh POCCHUMCKOW TPaKIaHCKOW HWISHTUYHOCTH, TMATPHOTHU3MA, YBAKECHHS K
CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoanHO#, ropmocTu 3a cBOM Kpaid, CBOIO
PonuHy, cBOM S3bIK U KyJIBTYpY, IPOILIIOE M HACTOsIIIIee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPHUUYECKOMY U MPUPOJAHOMY
HACJIEUIO, TMaMATHUKaM, TpaaulusM HapoaoB Poccuum, noctmxenussMm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPY/JIE;
uzeiHas yOexJIeHHOCTb, TOTOBHOCTh K CIyKEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HAHUE JTYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/a;
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBECHMUS,
CIOCOOHOCTH OIIGHHWBAIOT CUTYAllMI0 UM MPUHHUMAIOT OCO3HAHHBIE PEIICHUS, OPUCHTHUPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAyILEro;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POIUTENSAM M (WIK) JPYrMM YjeHaM CEMbH, CO3/JaHHUIO
CEMbM Ha OCHOBE OCO3HAHHOIO IPHUHATHUS IIEHHOCTEH CEMEMHON JKU3HU B COOTBETCTBHM C
TpaauuusiMu HapoaoB Poccuu;
3CTETHYECKOr0 BOCIIMTAHUSA:
ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa U OOIIIECTBEHHBIX OTHOIICHHIA;
CIIOCOOHOCTh BOCHPHUHHMAIOT Pa3IMYHbIE BHUJbI UCKYCCTBA, TPAIUIMN U TBOPUYECTBO CBOETrO U
JPYTHUX HAPOJOB, OLIYIIAIOT SIMOLMOHAIBLHOE BO3/IEHCTBUE UCKYCCTBA;
yOEKIEHHOCTh B 3HAYMMOCTH JJIs JIMYHOCTH U OOIIECTBa OTEUECTBEHHOIO U MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIUI U HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTh K CaMOBBIPaKEHHUIO B Pa3HBIX BUIAaX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPYECKOU JINYHOCTH;
(pu3nyeckoro BoCnUTAHUA:
c(OPMHPOBAHHOCTH 3710POBOTO M 0€30MacHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO;
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NOTPeOHOCTh B (DPU3UYECKOM COBEPUICHCTBOBAHUH, 3aHATUSX CIOPTUBHO-0310POBUTEIHHOMN
NeSITENIbHOCTHIO;

aKTHUBHOE HEMpPHUSATHE BPEIHBIX NMPHUBBIYEK W MHBIX (OPM MPUYMHEHUS BpeAa (PU3NUECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

TPYAOBOrO BOCIIMTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYI0TI00HE;

TOTOBHOCTb K AKTUBHOHN JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HAIpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBIMOJHATH — TaKYIO
JESTENIbHOCTD;

UHTEpeC K pa3InyHbIM cdepaM MpodecCHOHATbHOM JeSTeNbHOCTH, YMEHHE COBEpIIAIOT
OCO3HaHHBIN BbIOOp OyayIeit npodeccun U peanu30BbIBalOT COOCTBEHHBIE KU3HEHHBIE TUIAHBL;
TOTOBHOCTB U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU;
IKOJIOTHYECKOr0 BOCIIMTAHHUSA:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KyJIbTYypbl, INOHHMAaHUE€  BIUSHUS  COIHAJIbHO-
SKOHOMHYECKUX IIPOLECCOB HA COCTOSIHME IPHUPOJHON M COLMAIBHOW Cpelbl, OCO3HAHUE
JI00ABPHOTO XapaKkTepa IKOJIOTHIECKUX MpooIieM;

IUTAHUPOBAHME MU OCYLIECTBIIEHUE ACHCTBUM B OKPYJKAIOLIEH Cpelie Ha OCHOBE 3HAHMs Lielei
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HEIIPHUATHE JEHCTBUI, IPUHOCALINX BPE OKPYIKAIOLIEH cpeae;

yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBHS MPeIIpUHUMAEMBIX
JEUCTBUM, IIPENOTBPALIAIOT UX;

paciiipeHHe OnbITa ASSITEIbHOCTH IKOJIOTUYECKOM HaIllpaBI€HHOCTH;

HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUSA
HayKM M OOIECTBEHHOM NPAKTHUKH, OCHOBAHHOTO HA JUAJNOre KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpLICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KyJbTYphl KaK CpEICTBA B3aUMOACHCTBHUS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HAaHUE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBJIATH NPOEKTHYIO H
HCCJIEIOBATENbCKYIO ASITEbHOCTh HHANBUAYAIBHO U B TPYIIIE.

JIMYHOCTHBIE pPe3VJbTAThl _O0CBOECHHSI VYEOHOI0 mnpeaMera XuMHSA B _00Jblleil _Mepe
JO0JIZKHBI 0TPAKATh:

B cooTBeTcTBMM C CHCTEMHO-IIESTEIBHOCTHBIM MOJIXOAOM B CTPYKTYp€ JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUs TpeaMeTa «XHMHS» Ha YPOBHE CpeJHEero ooOmero ooOpazoBaHUs
BBIJICTICHBI CIEAYIOIINE COCTABIISIIONINE:

1. I'pamaaHCKOro BOCIMTAHMSA:

— OCO3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTHTYIMOHHBIX TPAaB U OOS3aHHOCTEH, YBAKCHUS K
3aKOHY Y ITPaBOIOPSAIKY;

— MPEACTAaBICHUS O COLUMAIBHBIX HOPMAaX W TMpaBWiIaX MEXKIMYHOCTHBIX OTHOIIEHUA B
KOJIJIEKTUBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOW IEATEIHHOCTH TPH CO3/IaHUU y4E€OHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

— CIMOCOOHOCTH TOHWMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTHI JAPYTHX
MIPH aHAJIK3E PA3IUNYHBIX BUIOB YUeOHOH JAEITeIbHOCTH;

2. IlaTpuoTHYeCKOro BOCIIUTAHUSA:

— LEHHOCTHOT'O OTHOLIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIMIO0 OTEYECTBEHHON XUMUU;
— YBaXEHUs K TMPOIECCY TBOPYECTBA B OO0JACTH TEOPHH M TPAKTUYECKOTO TMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKECHHsI HAYKH €CTh Pe3yibTaT JUITHUTEIbHBIX HAOIIOICHUM,
KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MTOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

— MHTEpPECA MW IIO3HABATEJIBbHBIX MOTHMBOB B TIOJYYEHHM M MOCIEIYIOIIEM aHalu3e
nH(OpMAIUU 0 TIEPETOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;
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3. /lyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHHUSA:

— HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOTO IOBECHMS,

— CIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHbIE C XUMHUYECKUMHU SBJICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEIlIeHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

— TOTOBHOCTH OLIEHMBAaThb CBOE IOBEJEHHE M TIOCTYNKH CBOMX TOBAapUIIEH C MO3MLUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYMKOB;

4. ®OpMHUPOBAHUSA KYJIbTYPbI 310POBbSI:

— TMOHMMAaHHUS LEHHOCTEH 370pOoBOro M Oe30macHOro olpa3a  JKUM3HU; HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

— coONIroICHUST TIPaBWJI 0€30MacHOTO OOpalieHus C BEIIeCTBAaMU B OBITY, IOBCEIHEBHOM
’KU3HH U B TPYJOBOH J€ATEIBHOCTH,

— MOHMMAaHHUS LIEHHOCTH TMpaBWJI HHJIWBUIYaJbHOTO M KOJUIGKTMBHOIO 0€30IacHOro
MIOBE/ICHUS B CUTYyallUsX, YTPOXKAIOIIMX 3J0POBBIO U XKU3HU JIIOJIEH; OCO3HAHUS MTOCIEACTBUI 1
HENPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOT0Jis, HAPKOTUKOB, KYpEHNs);

5. TpyaoBoro BociuTaHus:

— KOMMYHHMKATHUBHOH KOMIIETEHTHOCTH B  Y4YeOHO-HCCIEAOBATEIbCKOM  JIEATEIbHOCTH,
OOILECTBEHHO IOJIE3HO, TBOPUECKOI U Apyrux BUAax AEATEIbHOCTH;

— YCTaHOBKM Ha aKTHBHOE Yy4YacTHE B PpEHICHUH MPAKTUYECKUX 3a7ad COLMAJIBLHOM
HaIpPaBJIEHHOCTH;

— UHTepeca K MPaKTUYECKOMY H3Y4YEHMIO Npodeccuil pa3iuyHOro pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS NIPEIMETHBIX 3HAHUN 110 XUMUH;

— YB@XXEHUS K TPYLY, JIOASIM TpyJa U pe3ysibTaTaM TPYyA0BO IS TEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIbHOW TpaeKTOpuu oOpa3oBaHus, Oyxymieit
npodeccun W peanu3alMi COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C Y4YETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6. JKO0JIOrH4eCKOro BOCIIMTAHMSA:

— DKOJIOTMYECKH 1€JIeCO00pa3HOro OTHOUICHUSI K MPHPOJIE, KaK MCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

— TIOHUMAaHUA TJI00ANIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJeM, BIUSHHUA 3KOHOMHUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CPEIbI;

— OCO3HAaHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTMXKEHUM XMMHHU JUISL PELICHHs BOIPOCOB
paIoOHaIBHOTO MTPUPOIONIOIB30BAHUS;

— AKTUBHOTO HENpPUATHS [EHCTBUM, NMPUHOCAIIMX BpPEI OKpYKaIOLIEH NPUPOAHON Cpere,
YMEHHS IPOTHO3UPOBATh HEOIATONPUSATHBIE YKOJIOTUYECKUE MOCIEICTBUS MPEANPUHUMACMBIX
JNEUCTBUN U IIPENOTBpaLIaTh UX;

— HaJIMYUS Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, OKOJIOIMYECKON KYJIBTYphI, OIbITa
NESATEIBHOCTH  JKOJIOTMYECKOM HANpaBIE€HHOCTH, YMEHHs pYKOBOJCTBOBATbCS HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOW MpPaKTHKE, CIOCOOHOCTH W yMEHHUS
aKTHBHO MPOTUBOCTOSTH UACOJIIOTUU XeMohoouu;

7. LleHHOCTH HAYYHOTO MO3HAHMSA:

— c(OPMHPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPaKTUKU;

— TOHUMAaHUs CHeuM(UKH XUMUU Kak HayKd, OCO3HaHus €€ poiu B (pOPMHUPOBAHUU
palOHAIBHOTO HAyYHOTO MBILIUICHUS, CO3JAaHUM  LEJIOCTHOTO  MpEACTaBiIeHUs 00
OKpY)XaloIlleM MHpE KaK O €IMHCTBE MPUPOJBl M UEJIOBEKA, B TO3HAHUM IPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuH MpoodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

— yOexxIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHMH JUI COBPEMEHHOM NMBWIM3ALUU: B €€
TYMaHUCTHYECKON HAIIPaBICEHHOCTH M Ba)XHOW pPOJIM B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHOM
KyJIbTYpbl, PELICHUU TJIOOANbHBIX MpOOJEeM YCTOWYMBOIO pa3BUTHUA UeEJIOBEYECTBA —
CBIPbEBOM, HSHEPreTHUECKOW, THINEBOW ¢ DKOJIOTHYECKOW O€30mMacHOCTH, B Pa3BUTHH
MEIUIUHBI, 00€CTICUeHUH YCIOBHH YCIEIIHOTO TPYAa M 3KOJIOIMYecKH KOM(pOPTHOH >KU3HU
Ka’KJIOro 4JieHa O0IIeCTBa;
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— eCTeCTBeHHO-Hay‘{HOﬁ Ir'paMOTHOCTH:

IIOHUMAaHUuA

CyIIHOCTHU  MCTOHNOB  IMO3HAHMHA,

HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaXx, CITOCOOHOCTH HMCITOIL30BaTh MMOJIy4ya€MbIC 3HAHUSA IJIA
aHajau3a U OOBSICHCHHS SBJICHUN OKPYKAIICTO0 MHpa U NPOUCXOIAIINX B HEM I/IBMCHCHI/Iﬁ;
YMCEHUA O€IaThb 00OCHOBAHHBIE 3aKIIOUYEHUS Ha OCHOBE Hay4YHBIX (baKTOB 1 HMCIONIMXCA
AAHHBIX C IEJIBIO MOJIYYCHHA NJOCTOBCPHLIX BHIBOJIOB,

— CIIOCOOHOCTH CaMOCTOSTEILHO MCITOJIb30BaTh XUMUYECKHE 3HAHMS JJI pEeIICHUA np06neM B

PCAIBHBIX KU3HCHHBIX CUTYAlUAX;

— HMHTEpPECA K ITO3HAHUTO U HCCHeJIOBaTeHBCKOfI JACATCIIBHOCTH,
— TOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p8.30BaHI/IIO u CaM006pa3OBaHI/IIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUM II0 XHMHH B COOTBETCTBHH C JKH3HCHHBIMU

MOTPEOHOCTIMU;

— HHTEpeca K 0COOCHHOCTSM TPy/ia B pa3Iu4HbIX chepax mpodhecCuOHATBHOMN NeITeTbHOCTH.

2. MeranpeameTHbie pe3yabTaThl (cM.PI'OC COO)

Meranpeamernbie pe3yiabtathl  1mo PIrocC

COO

KonkperuszoBannbie
pe3yJbTaThl

MeETalPpeaAMETHLIC

OgyajeHne YHMBePCAJbHBIMHU Y4eOHBIMH
MO03HABATEJbHBIMH 1eiiCTBUSIMH:

a) 0a30BbIC JTOTUIECKHE JICHCTBUS:
CaMOCTOSITENILHO (hOPMYITUPOBATH U
aKTyaJIM3UPOBATh MPOOJIEMY, pACCMATPUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBINA MTPU3HAK WITH
OCHOBAHUS JJIsl CPAaBHEHHS, KIIaCCUDUKAIIH U
0000IIICHHS;

OTIPENIEIIATH 1SN IS TETLHOCTH, 33]1aBaTh
napaMeTpLI 158 KpI/ITepI/H/I UX OJOCTHKCHUA,
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccmaTtpuBaeMbIX SBICHUAX;

BHOCHUThH KOPPEKTHUBBI B JICATEIBHOCTD,
OIICHUBAIOT COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OILICHUBAIOT PUCKH MOCIIEICTBUI I TEITLHOCTH,
paBBI/IBaIOT eraTI/IBHOC MBIIIJICHUEC HpI/I peHICHI/II/I
KU3HCHHBIX TIPOOIIeM;

a) 6a30BBIC JIOTUUECKHE ICUCTBUS:
UCIIOJB30BaTh MPU OCBOCHUU 3HAHUI
MPUEMBI JIOTHYECKOTO MBITIICHUS —
BBIJICTISITh XapaKTepHbIe MPU3HAKU MTOHSATHIA
Y YCTaHABJIMBATh UX B3aUMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIINE TTOHATHUS
TUTSE OOBSICHEHUS OTJICIIBHBIX (DAKTOB 1
SIBJICHUM;

BEIOMpATh OCHOBAHHS U KPUTCPUU IS
KJIACCU(PUKAIIUU BEIIECTB U XUMHUYECKUX
pEeaKLHii;

yCTaHABIMBATh MPUYUHHO-CIIE/ICTBEHHBIE
CBSI3M MEXKIY U3Y9IaeMbIMHU SIBJICHUSMU;
CTPOUTH JIOTUYECKUE PACCYKICHHS
(MHIYKTUBHBIC, ICTyKTUBHBIC, 10
AHAJIOTUH ), BBISABIIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B pACCMATPHUBAEMBIX
ABIIEHUSX, (DOPMYITHPOBATH BHIBOABI U
3aKJTFOUCHUS;

MPUMEHATH B MPOLIECCEe TTO3HAHUS
UCTIOJIb3YEMbIC B XUMHUH CUMBOJIMYECKUC
(3HaKOBBIE) MOJIENH, TPEOOPA3OBLIBATH
MOJICTTbHBIC TIPEICTABICHUS — XUMHUYSCKUAN
3HAK (CUMBOJ) JIEMEHTa, XUMUYeCKas
dbopMyIia, ypaBHEHHE XUMUIECKON PEAKIIHH
IIPU PEIIeHUHU YYeOHBIX MO3HABATENbHBIX U
MPAKTHYECKUX 3a71a4, TPUMCHSTh
Ha3BaHHbIE MOJICNIbHBIE MPEACTABICHHUS TS
BBISIBJICHHS XapaKTEPHBIX TPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX
pEaAKLIHNIA;

0) 60a30BbBIC UCCIICIOBATEILCKUE ICHCTBUS:
BJIAJICTh HABBIKAMH YYEOHO-UCCIIEI0BATEILCKON U
MIPOCKTHOM JIEATEIbHOCTH, HABBIKAMHU

0) 6a30BbBIC UCCIEAOBATEIILCKUE ACHCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O
[IO3HAHMS BEIIECTB U XUMUYCCKUX PCaKIUi;
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paspereHus mpooieM;

CIOCOOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIIeHHs MPAKTUYECKHX 33124,
IIPUMEHEHHIO Pa3JInYHbIX METO/I0B MO3HAHMS;
OBJIa/ICHUE BUJAMH JESITEIBHOCTH MO MOTYYESHHUIO
HOBOTI'O 3HaHHUs, €r0 HHTEPIPETALNY,
peoOpa3oBaHUIO U MIPUMEHEHHIO B Pa3IMYHbBIX
YUEOHBIX CUTYyallUsX, B TOM YHCIIE IPU CO3JaHUU
yUeOHBIX U COIIMATBHBIX IPOEKTOB;
(hopMHUpOBaHKHE HAYYHOT'O THUIIA MBIILIECHUS,
BJIaJICHUE HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4n
B 00pa30BaTeIbHOMN AEATEIIBHOCTH U dKU3HEHHBIX
CUTYyalUsX;

BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3H U
aKTyaJIM3HpOBATh 3a/1ady, BHIABUTAIOT TUIOTE3Y
€e pelleHMsl, HaXOAUTbh APTyMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHM, 33/1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;
aHAJM3UPOBATh MOJTYYCHHBIE B XOJ€ PELICHHUS
3aJjauu pe3yJIbTaThl, KpUTHUECKH OLIEHUBAIOT UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBMSIX;

JlaBaTh OLIEHKY HOBBIM CHTYalllsIM, OLIEHUBAIOT
MPUOOPETEHHBIH OIIBIT;

pa3pabaTbIBarOT IJIaH PEeLIeHUs] TPOOIEMBI C
YU€TOM aHaJIM3a UMEIOIIMXCSI MaTepPUAIIbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

OCYILECTBIIATH LIEJICHAIIPABICHHBIH MOMCK
NepeHoca CPeACTB U CIIOCOOOB IEHCTBHS B
po¢eCCUOHAIIBHYIO CPENy;

YMETh IEPEHOCUTDH 3HAHUS B MIO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;
YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

BBIJIBUTAIOT HOBBIE UJIEH, TIPEAIararoT
OpUTHMHAJIbHBIE TIOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4Hl, JIOIyCKAIOIINE
JIbTEPHATUBHbIEC PEILICHMS;

dbopMyIUpOBATh IENH U 337291
HCCJIEIOBAHMSI, UCIIOJIb30BATh
IIOCTaBJICHHBIE U CAMOCTOSITEIBHO
c(hOopMyJIHPOBaHHBIE BOIIPOCHI B KAUECTBE
MHCTPYMEHTA IT03HAHUS U OCHOBBI IS
(dbopMUpOBaHUS TUIOTE3bI IO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;
BJIa/IETh HABBIKAMHU CAMOCTOSATEIHHOTO
IUTAHUPOBAHUS U IIPOBEACHUS YUEHUUECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATH
yMeHHUs HaOJIr01aTh 3a X0JJ0M TIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, OopMyITUpOBATH 00OOIICHHS 1
BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTHU
pE3yJIbTaTOB UCCIIEI0BAHUS, COCTABIISIT
000CHOBaHHBIN OTUYET O MPOAETAHHOMN
pabore;

npUoOpeTaTh OMBIT YYEHUYECKOM
HCCJIEI0BATEIbCKON U IIPOEKTHOMN
NEeSTeNIbHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTb K CAMOCTOSITEJIbBHOMY ITOUCKY
METOJIOB pelIeHHsI MPAKTUYECKUX 3a]1a4,
IPUMEHEHHUIO Pa3INYHbIX METOJI0B
MO3HAHMUS;

B) paboTta ¢ nHopMaIen:

BJIAJICTh HABBIKAMHU TOJTYUYCHUST MHPOPMALIUHU U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITh MIOMCK, aHAJIN3, CHCTEMATU3AIIUI0
Y MHTEPIIPETAUI0 HHPOPMAIIUHN Pa3IUIHBIX
BUIOB ¥ (pOpM TIpeICTaBIICHUS;

CO3J1aBaTh TEKCTHI B PA3IMUHBIX (opMaTax ¢
y4eTOM Ha3HaueHHs WHPOPMAIIMU U [IETCBON
ayJIMTOPUH, BBIOMpast ONTUMATBHYIO OopMy
NPECTABICHUS U BU3YyaIH3aIllu;

OLIEHUBAIOT  JIOCTOBEPHOCTb,  JIETUTHMHOCTE |

I/IH(l)OpMaI_II/II/I, €€ COOTBCTCTBHEC IIPAaBOBBIM U

B) paboTa ¢ HHpOpMAITHCH:

— (hopMynHpOBaTh 3aMpOChl W MPUMEHSTH

Ppa3JInYHbIC METOABI IIPU ITOHUCKE U OT60pC

uHopMaluuy, Heo0X0uMOoM JUTS
BBITIOJTHEHMSI y4eOHBIX 3a1a4
OIpeIeIEHHOIO THIIA;

npuoOperaTh ONBIT  HCIOJIb30BaHUS

UHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMM ¥ Pa3jIu4HbIX ITOUCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTHUMAJIbHYIO
dopmy  mpezncraBieHus — MHPOpPMALUU
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MOPAJIbHO-3TUYECKUM HOPMaM;
WCIIONIb30BaTh CpeiCcTBa HH(OPMALMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJOTUH B PEIICHUM |

(cxembl, rpaduky, TUArpaMMBbl, TaOJIHIIBI,
PUCYHKH U T. TI. );
UCIIOJIb30BATh HAYYHBIA SI3BIK B Ka4eCTBE

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u | CPEACTBA  MPH  paboTe € XUMUYCCKOM
OPraHU3alMOHHBIX  33Ja4 C  COOJIIOJEHHEM HH(OpMAIIei: IPUMEHATD
TpeGoBaHMi SPrOHOMHMKH, TexHuky | MEOKIPEAMETHBIC (Gusuyeckue u
0e301acHOCTH, THTHEHBI, pecypcocOepeKeHus, MaTeMaTqugIéHe) SHaKM M CHMBOJIBL,
MYJIBI BHATYPbI, HOMCHKJIATYPY;
IIPaBOBBIX " ITUYECKUX HOPM, HOPM (opmyuer, a6OpeBHaTYpEl, HOMEHKIATYPY;
. . —{ UCIIOJIb30BaTh u npeoOpa3oBHIBATH
UH(POPMALMOHHON 0€30MacHOCTH;
3HAKOBO-CUMBOJIMYCCKUE cpencTBa
BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
- HATrJISITHOCTH
uHpopManuu, UHHOPMAITMOHHOHN 0€30MacHOCTH
JTMYHOCTH.
OgJiajieHne YHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMH JICHCTBUSIMH:
a) oOmeHue: a) oOIeHue:

OCYIIECTBJISATh KOMMYHHKAITUU BO BCeX cdepax
JKU3HU,

pacrno3HaBaTh HEBEpOAJIbHBIE CPEJICTBA OOIICHHMSI,
MMOHUMAIOT 3HAYCHHUE COIMAIBLHBLIX 3HAKOB,
pacro3HaBaTh MPEANOCHITKA KOHPIMKTHBIX
CUTYaIui ¥ CMSTYAOT KOH(IIUKTHI;

BJIAJICTh PA3JIMYHBIMU CITIOCOOAMHU OOIICHUS U
B3aUMOJCHUCTBHS;

apryMEHTUPOBAHHO BECTHU JUAJIOT, YMETh
CMATYAIOT KOH(DIJIMKTHBIE CUTYAIUH;
Pa3BEPHYTO M JIOTUYHO U3JIaratoT CBOIO TOUKY
3pEHUS C UCMOJIb30BAHUEM SI3BIKOBBIX CPECTB;

3a/1aBaTh BOMPOCHI IO CYIIECTBY
00CyX)1aeMoi TeMbI B X0J1¢ TUaiora u/uim
JMCKYCCUHU, BBICKA3bIBaTh UJCH,
bopMyTUPOBaTh CBOM MPEIOKEHUS
OTHOCHTCIBHO BEIIIOJTHCHUS
MPEIOKCHHON 3a/1a4u;

BBICTYNATh C MPE3CHTAIMEH Pe3yJIbTaTOB
MMO3HABATEILHOM IEeITEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO WJTH
COBMECTHO CO CBEPCTHHUKAMH TIPH
BBITIOJIHEHUH XMUMUYECKOT0 SKCIIEPUMEHTA,
MPaKTUYECKON PabOTHI O UCCIICTOBAHHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaTu3allU
y4eOHOTO MpoeKTa U (OPMYTUPOBATH
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHBIX
WCCJICIOBAHHMM MYTEM COTJIACOBAHUS
MO3UIMH B X0J/1e 00CYKISHUS U OOMEeHA
MHEHHUSIMHA

0) COBMECTHasI I€ITEbHOCTb:

NOHUMAIOT M  MCHOJIb30BaTh IPEUMYILECTBA
KOMaHJHOM U UHJIMBUYaJIbHOU paboThI;
BBIOUPAIOT TEMATHUKY U METObI COBMECTHBIX
JEUCTBUN C yYETOM OOIIUX UHTEPECOB U
BO3MOYKHOCTEH Ka)KJJ0r0 4je€Ha KOJIEKTUBA;
MPUHUMAIOT IIEJIM COBMECTHOM JIESITEIbHOCTH,
OpPraHU30BBIBAIOT U KOOPJIWHUPOBATH JEHCTBUS
M0 €€ JOCTIDKCHHIO: COCTABIIATH IUIAH ACHCTBUH,
pacupenensiTh  poOJIM € YyUYETOM  MHEHHH
Y4aCTHUKOB, 00CyXat0T pe3yNbTaThl
COBMECTHOH paboThI;

OLICHHMBAIOT KauyeCTBO CBOEr0 BKJIaJa M Ka)KJIOTO
ydacTHUKa KOMaHIbl B OOIIMNA pe3ynbTaT IIo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeaaratoT HOBbIE MPOEKTHI, OLIEHUBAIOT UEH C
TO3UIIMA HOBU3HBI, OPUTUHAIILHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

KOOPJAMHHUPOBATh U BBIOJHATH padOTy B

0) cOBMECTHasl I€SITEIbHOCTb:
IIOHMMAIOT U HUCHOJIb30BaTh NPEUMYLIECTBA
KOMaH/HOHN ¥ UHJMBUYaJIbHOU pabOThI IPU

pelieHuA XUMHUYECKOU po0JIeMBlI,
000CHOBBIBAIOT HEOOXOIUMOCTH
NPUMEHECHUS TPYMIOBBIX dbopm

B3aMMOJEMCTBUSI MpPH pEIIeHUU Y4eOHOM
3aJ1a4u;

BEIOHpAIOT TEMaTUKY u METO/IBI
COBMECTHBIX NIEHCTBUI C yd4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN Ka)KI0TO YJICHA
KOJIJICKTHBA;

[IPUHUMAIOT (1 COBMECTHOM
JEATEIBHOCTH, OpraHM30BbIBATE U
KOOPAUHUPOBATH NENCTBUSA 1o eé

JOCTH>KEHHIO: COCTaBJIATh IUJIaH JACHCTBUM,
pacnpenenarb poiad € Y4ETOM MHEHUH
YY4aCTHUKOB,  OOCYXJAalOT  pe3yJbTaThl
COBMECTHOM paboThI;
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YCIIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;
OCYILIECTBIISATH TIO3UTUBHOE CTPATErHYECKOE
MOBEICHHUE B PA3IMYHBIX CUTYAIHAX, IPOSBISATH
TBOPYECTBO U BOOOpaskeHHE, ObITH
MHHULUATUBHBIM.

OLCHUBAIOT Kady€CTBO CBOCITO BKJIaga U
BKJIaZa KaXJI0ro ydJaCTHUKa KOMaH/bl B

o0muit  pe3ynpTar 1O  pazpabOTaHHBIM
KPUTEPUSIM;
[IpEeIaral0T HOBBIE IPOEKTHI, OLCHUBAIOT
1S c MO3ULIUHU HOBM3HBI,
OPUT'MHAIBLHOCTH, [IPaKTUYECKON
3HaYUMOCTH;

OCYILECTBIISATh IIO3UTUBHOE CTPATErMYECKOE
MOBEACHUE B  PA3JIMYHBIX  CUTyalusX,
NpPOSIBJIATE TBOPYECTBO U BOOOpaskeHHE,
OBbITh MHUIIMATUBHBIM.

OBJ'Ial[eHI/Ie YHUBEPCAJIbHBIMHA
PEryjassTuUBHBIMUA HeﬁCTBHﬂMH:

a) caMOOpTaHMU3aIHs:
CaMOCTOSITEIIFHO OCYIIECTBIISATH TTO3HABATEIBHYIO
ACATCIIbHOCTD, BBIABIIATH HpO6JICMI>I, CTaBUTh U

¢bopMmynupoBaTh ~ COOCTBEHHbIE  3aJjaud B
00pa3zoBaTeNbHON NEATENIBHOCTH M KU3HEHHBIX
CUTYalMSIX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAH  PEIICHUS

npoOJeMbl C Y4YeTOM HMEIOIUXCS PECYypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U NPEAIOYTEHHIH;
JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM;

pacmupsaTh paMKH Yy4E€OHOTO ITpeIMeTa Ha OCHOBE
JIMYHBIX IIPEIIOYTEHUM;

JIeJIal0T OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH
€ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;
OLICHUBAIOT MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO
HIMPOKOW 3PYIUIMH B Pa3HbIX 00JIACTSAX 3HAHMM,
IIOCTOSIHHO MOBBIIIAIOT CBOW 00pa3oBaTeIbHbIN U
KYJbTYPHBIN YPOBEHb;

a) caMOOpTraHMU3aIs:

CaMOCTOSITEIIBHO IUTAHUPOBATH U
OCYILIECTBIISAIT ~ CBOK  ITO3HABATEINIBHYIO
JESATEIIBHOCTb, ONPEAeIIss €€ 1NN U 3a1a4H,
KOHTPOJIUPOBATh U [0 MEpe HEOOXOAUMOCTH
KOPPEKTUPOBATh IPEAJIAraeMblil aJIrOpUTM
JNEHCTBUM IIpU BBINOJHEHUM Y4YeOHBIX U
UCCIIeIOBaTeIbCKUX  3ajad,  BBIOMpATh
HanbOonee dApdexkTuBHBIE  cocod WX
pelIeHuss ¢ Y4E€TOM IIOJyYEHHUS HOBBIX
3HAHUH O BEIIEeCTBaX M XUMHUYECKHUX
peakuusx;

0) CaMOKOHTPOIIb:

JaBaTb OLEHKY HOBBIM CHUTYyallWsiIM, BHOCHUThb
KOPDPEKTUBBI B  JEATEIBHOCTb,  OLIEHUBAIOT
COOTBETCTBHUE PE3YJITATOB LIETSAM;

BJIAJCTh HaBBIKAMH IO3HABATENBbHOM pediexcun
KaK OCO3HaHUS COBEPIIAEMBIX JACUCTBUH U
MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U
OCHOBAHHM;

UCIIOJIb30BaTh MpHUEMbl pedaeKCHd Uil OLIEHKU
CHUTYyaIllH, BHIOOpA BEPHOTO PEIICHHS,

YMETb OLICHUBAIOT PHUCKM M CBOEBPEMEHHO
IIPUHUMAIOT PELIEHUS 110 UX CHUKEHHUIO;

0) CaMOKOHTPOIIB:

JIaBaTh OLIEHKY HOBBIM CHUTYallsM, BHOCHTb
KOPPEKTHBBI B JAEATEIBHOCTH, OLICHHBAIOT
COOTBETCTBHUE PE3YJITATOB LIEJISM;

BJIAJICTh HaBBIKAMH NIO3HABATEILHON
pedrexcun Kak OCO3HAHMS COBEPIIAEMbIX
JEWCTBUN M MBICIUTEIBHBIX IPOIECCOB, HX
pe3yIbTaTOB M OCHOBAaHWH; HCIIOIB30BAThH
npuéMbl pedaeKcuu U OLIEHKH CUTYallHH,
BbIOOpa BEPHOTO PEIICHUS;

YMETh OLICHWBAIOT PUCKH M CBOEBPEMEHHO
NPUHUMAIOT PEIICHHS M0 UX CHIKEHUIO;
NPUHUMAIOT MOTUBBI M apTryMEHTBI JAPYTHX
IPU aHAJIN3E PE3YNIbTaTOB JICSITENbHOCTH;

B) SMOLMOHAJIbHBIN WHTEIJICKT,
Mpearoararouii copMUpPOBAHHOCTD:
CaMOCO3HAHUs,  BKJIIOYAIOIIETO0  CIOCOOHOCTH

IIOHHUMAKT CBOC€ OMOIHMOHAJIBHOC COCTOSAHHC,
BUACTb HAIIPABJICHHA PA3BHUTHA COOCTBEHHOM

B) SMOIIMOHAJIbHBIN MHTEIIICKT:

c(OPMUPOBAHHOCTb CaMOCO3HaHHUS,
BKJIIOYAIOIIETO  CIIOCOOHOCTh ~ MOHUMAIOT
CBOE IMOIIMOHAIIBHOE COCTOSIHUE, BHICTh
HarnpaBJICHUS pa3BUTHI COOCTBEHHOMN
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SMOLMOHANBHON cdepbl, OBITH YBEPEHHBIM B | SMOLMOHAILHOMN cepsl, OBITDH
cebe; YBEpPEHHBIM B ceOe;

caMOperyJIMpoBaHus, BKJIIOUAIOLIETO | CAMOPETYJINPOBAHMUS, BKJIFOUYAIOLIETO
CaMOKOHTPOJIb, yMEHHE IIPUHUMAIOT | CAMOKOHTPOJIb, yMEHHE IIPUHAMAIOT
OTBETCTBEHHOCTH 3a CBOE IIOBE/ICHUE, | OTBETCTBEHHOCTh 32 CBOE  IIOBEICHMHE,
CIOCOOHOCTh aAANTHPOBATHCSA K YMOLMOHAIBHBIM | CIOCOOHOCTh alalTUPOBAThHCS K
U3MEHEHUSAM M TPOSABIATH THUOKOCTh, OBITH | SMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH
OTKPBITBIM HOBOMY; IrMOKOCTb, OBITh OTKPBITBIM HOBOMY;
BHYTPECHHEU MOTHUBAIUU, BKJIIOYAIOLIEH | BHYTPEHHEH  MOTHMBALMM, BKIIOYAOLIEH
CTPEMJICHHE K JOCTIKEHUIO LEIM W YCIEXy, | CTPEMIICHHE K JOCTHKEHUIO LIEIH U YCIEXY,
ONTHMU3M, MHUIIMaTUBHOCTD, YMEHME | ONTUMHU3M,  HMHULUATUBHOCTb,  YMEHHUE
JIeCTBOBATh, HCXOM M3 CBOMX BO3MO>KHOCTEI; JIeHiCTBOBATH, HUCXOIs u3 CBOUX
HMIMATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMAIOT | BO3MOXKHOCTEH;

SMOLMOHAIBHOE COCTOSIHHE JAPYI'MX, YYUTHIBAIOT | SMIATHM,  BKIIOYAIOLEH  CIIOCOOHOCTH
€ro Ipu  OCYLIECTBJIEHMHM  KOMMYHHMKAIMH, | TOHUMAIOT 3MOLMOHAIBHOE  COCTOSIHUE
CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO; | IPYTHX, YYHUTBIBAIOT ero pu
COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIUX | OCYILECTBICHUH KOMMYHHKAIIH,
CIOCOOHOCTh ~ BBICTPAMBAIOT ~ OTHOLIEHHMS  C | CIOCOOHOCTH K COUYYBCTBHIO u
IPYTUMH  JIIOABMH, 3a00THTBCS, TPOSBIATH | CONEPEKUBAHUIO;

UHTEpEC U pa3peraroT KOH(IUKTHI; COLIMAJIBbHBIX  HABBIKOB,  BKIIIOYAIOLINX

CIIOCOOHOCTh BBICTPAMBAIOT OTHOIICHHS C
JIPYTUMH JIIOIbMHU, 3a00THTHCS, MPOSBIATDH
WHTEPEC U Pa3peIiaroT KOH(DIUKTHI.

T') IPUHATHE ce0s U APYTHUX JIIOJICH:

NPpUHHUMAIOT CC6$I, INOHHUMas CBOM HEAOCTATKH U

JOCTOMHCTBA,

[IPUHUMAIOT MOTUBBI U aPTYMEHTBI IPYTUX JIFOACH

IIpU aHAJIMU3E€ PE3YJIBTATOB ACATCIBHOCTHU,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIFOAEH

Ha OIIMOKH;
Pa3BHBAIOT CIIOCOOHOCTH MOHUMAIOT MHP C
MO3UIIMH JIPYTOro YeJIOBEKa.

') IPUHATHE C€0s U JPYTHUX JIFOJICH:
OpUHUMAIOT  ce0s, TMOoHHMMAas
HEJIOCTATKU M JOCTOUHCTBA,
NPUHUMAIOT MOTHUBBI W apTyMEHTBI
JIpYyTUX TpU  aHAIKM3€ PE3yJIbTaTOB
NeSITeTbHOCTH;

NPU3HABaTh CBOE MPABO M MPABO JAPYTHX
Ha OIINOKH;

pPa3sBUBAIOT CIIOCOOHOCTh TIOHUMAOT
MUP C MO3UIMH APYTOr0 YEJIOBEKA.

CBOHU

3. [IpenmeTHble pe3yJibTaThI

Ipenmernsble pesyastatsl o ®I'OC COO

KonkperusupoBaHHbie
pesyabtatsl (IIPI1)

NpeAMETHBLIC

1) chopMUPOBAHHOCTH MPEACTABIECHUI: O
XHMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPa, POJIA
XUMHH B IO3HAHUU SBICHUN TPUPOJIBI, B
(hOpMHUPOBAHUH MBINIICHHUS W KYJIBTYPBI
JUYHOCTH, €€ (PYHKIIMOHATBHON TPAMOTHOCTH,
HEOOXOIMMOM JIJIsl PEIICHUSI PAKTHIECKUX
3a7a4 ¥ 9KOJOTHYECKH 000CHOBAHHOIO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM
cpene;

2) BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUH,
KOTOpasi BKJIFOUAET: OCHOBOMOJIAratoue
MOHATHUS (XUMUYECKUHN IIEMEHT, aTOM,
2JICKTPOHHAsI 000JI0YKA aToma, S-, p-, d-

BoinyckHuk Oyaer 3HATh:

OCHOBOITOJIArarole TMOHATUS (XUMHYECKUU
3JIEMEHT, aTOM, U30TOIl, S-, P-, d-3JEKTPOHHBIC
opOUTamTu aTOMOB, HOH, MOJSIPHBIH OO0BEM,

BaJICHTHOCTb, CTCTICHb OKHCIICHUS,
XUMHYECKas CBS3b (KOBaJeHTHas, WOHHas,
MeTaJUIn4ecKasi, BOIOPOIHAs), AIIEKTPOHHAS
o0oJi0uKa aToma, MOJIEKYJIa,
ANIEKTPOOTPHIIATEIEHOCTB, CTPYKTYypHast
dbopmyna (pa3BépHyTass © COKpamiéHHas),

MOJIb, MOJIIpHas mMacca, yrnepoz[HLIﬁ CKCIICT,
(l)yHKI_II/IOHaJIBHaH rpyuna, paaukaj, u3oMCpus,
HN30MCPHI, TOMOJIOTHYICCKHI pdaa, roMoOJIOoTH,
YIJICBOAOPOAbl, KUCJIOPOA- U A30TCOACPKAIINC
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AJIEKTPOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYJia, BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTETIEHD
OKHCJICHUS, XUMUYECKas CBSA3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM,
YTJIEPOAHBIN CKeNeT, GyHKIIMOHATbHAs
rpynma, pajaukai, H30Mepus, H30MepHI,
TOMOJIOTMYECKUH PsilI, TOMOJIOTH,
YTJIEBOIOPOABI, KUCIOPOA- U a30TCOAEpKAIINE
COEIMHEHMSI, OMOJIOTUYECKH aKTUBHbBIE
BelecTBa (yriIeBOIBI, KHUPHI, OCIKH),
MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTAJIJIMYECKasl pelieTKa, TUIIbl XUMHUUECKUX
peakiuil (OKHCIUTETbHO-BOCCTAHOBUTEIIBHEIE,
9K30-U DHJIOTEPMHUYECKHE, PEAKI[TH HOHHOTO
o0MeHa), pacTBOP, AIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS
JUCCOLMAINS, OKMCIIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XUMUYECKON PeaKIK, XUMHUIECKOe
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOpUS
XUMHUYECKOTO CTPOSHHSI OPTaHUYEeCKUX
Beniects A.M. bytneposa, Teopust
INEKTPOIIUTUUECKON JTUCCOLUAINH,
nepuoauueckuii 3akoH /.M. Menneneesa,
3aKOH COXPaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH,
(hakToNIOrMYECKUE CBEACHHS O CBOWCTBAX,
COCTaBe, MOJYyYeHUU U 0€301acHOM
WCIOJIb30BaHNHU BaXKHEHIINX HEOPTaHUUECKHUX
Y OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JESITeIbHOCTU YeJIOBEKa;

3) chopMUPOBAHHOCTh YMEHUH BBISIBIIATH
XapakTepHble MPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX MMOHSITHIA, TPUMEHSTh
COOTBETCTBYIOIIME MOHATHUS [IPH ONMTUCAHUU
CTPOEHHUS U CBOMCTB HEOPTaHUUECKUX U
OpPraHMYECKUX BEIIECTB U MX MPEBpalCHHUIA;
BBISIBJISITh B3aUMOCBSI3b XUMUYECKUX 3HAHHI C
MOHATUSIMH U TIPEJICTABICHUSIMH IPYTHX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) copMUPOBAHHOCTH YMEHHH MCTIOIB30BATh
HAaUMEHOBAHHSI XUMUYECKIX COCTMHEHUI
MEXIYHApOIHOTO COH03a TEOPETHUECKON 1
MIPUKJIATHON XUMUU ¥ TPUBUAIBHBIC HA3BAHUS
BaXHEHMIIINX BEIIECTB (3TUJICH, alleTHIIEH,
rIuieput, Gexon, popManbaerua, ykcycHas
KHUCJI0TA, TJIMLHH, YTapHBIN Ta3, yTIEKUCIbII
ra3, aMMHaK, TalieHas U3BeCTb, HeTaleHas
W3BECTb, MUTHEBAS COJA U IPYTHX), COCTABIATD
(hopMyJIbI HEOPTaHUIECKHUX U OPTAaHUIECKUX
BEIIECTB, YPAaBHEHUS XUMHUECKUX PEaKILUH,

COEIMHEHMSI, MOHOMED, MoJINMeEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS);  KpHUCTAJUIMYECKass  peleTka,
TUNIBI ~ XMMHUYECKUX  peakuuii, pacTBop,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JYCCOLUAIIMs,
OKUCJIUTENIb,  BOCCTAHOBUTEIb,  CKOPOCThb
XUMHYECKON peaxuuu, XUMHUYECKOe
paBHOBeCHE; TEOPUHU U 3aKOHBI (TeopHs

CTPOCHUSI OpraHMYecKuX Bemects A. M.
bytiepoBa, 3aK0H COXpaHEHHUsI MacChbl BEILIECTB
TEOpHsI  DIIEKTPOJIUTHYECKON  JAUCCOLMALINH,
nepuoguyeckuit 3axkoH I M Menneneesa,
3aKOH COXPAaHEHWS W IPEBPAIICHUS YHEPTUU
IPU XUMHUUYECKUX PEAKIIHSIX);

3aKOHOMEPHOCTH, CHMBOJINYECKHM  A3BIK
XUMHH, MUPOBO33PEHYECKUE 3HAHUS, JICKAILIHE
B OCHOBE IIOHMMaHHs MPUYMHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
dakTomornyeckue CBEACHHUS O  CBOMCTBaXx,
COCTaBe, MIOJIyYCHU U u 6e30macHOM
WCIIOJIb30BAaHNN BA)KHEMIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY W MPaKTUYECKOU
JeATEIbHOCTH YEJIOBEKA;
0 XMMUYECKOU COCTABJISIOUIEN €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpA, POJIM XHWMHH B
MO3HAHUU SIBJICHUM TPUPOIBI, B
(GbopMUPOBaHUU MBIIUIEHUS U KYJIBTYPBI
JUYHOCTH, €€ (PyHKIMOHAIBHOM IPaMOTHOCTH,
HEOOXOUMOM I pelIeHUs] MPAKTHUECKUX
3a7a4 ¥ 9KOJIOTHYECKU 00OCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 3/10POBBIO U ITPU-
pOaHOM cpene;

BoinyckHuK 0yaeT yMeTh:

8bIA167151Mb XapAaKTEPHbIE MPU3HAKYU MOHATUH,
YCTaHaBJIUBATh 150. B3aUMOCBS3b,
UCNONb3068amMb COOTBETCTBYIOIIME IOHATHUSA
IpU  OINKMCAHUM  COCTaBa, CTPOEHUA U
IIpeBpaILeHHUN OpraHU4eCKUX "
HEOPTaHUYECKUX COCIMHEHUN;

UCNOIb3068aMb XUMHUYECKYI0 CUMBOJIUKY IS
COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEpHYTOH, COKpAIIEHHOMN) hopmyn
OpraHUYECKUX BELIECTB U yPaBHEHUU
XUMHAYECKHX  PEaKIHid;  u320masiueams

MOACIIN MOJICKYJ OpraHu4YeCKUX BCIICCTB
Ul WUTIOCTPAllMK  UX XUMHYECKOTO H
POCTPAHCTBEHHOT'O CTPOCHHUSI,

VCMAaHasIueams MPUHA/IJICKHOCTh
HN3YUCHHBIX OPraHUYCCKUX BCUICCTB IIO0 HX
COCTaBY M CTPOSHHIO K ONpPEICIEHHOMY
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OOBSICHSITH MX CMBICIT; TIOJTBEPKIATh
XapaKTepHble XMMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMU U
3alUCAMU YPABHEHUI XUMUYECKUX PEAKIIN;
5) chopMUPOBAaHHOCTh YMEHHUH YCTaHABIUBATh
MIPUHAJIEKHOCTh U3YYEHHBIX HEOPTraHUYECKHX
Y OPraHMYECKUX BEIIECTB K OMPE/IeIEHHBIM
KJIaccaM M IrpyInaM COeTUHEHUIH,
XapaKTepu30BaTh UX COCTAB U BaKHEHUIINE
CBOICTBa; ONpPEENSITh BUIbI XUMUYECKIX
CBsi3eM (KOBaJIGHTHAs, MOHHAS,
MeTaJJInuecKasi, BOJOPOJIHAs ), TUIIBI
KPUCTAITMYECKHUX PEIIETOK BEIIECTB;
KJIacCCU(UIIUPOBATh XUMUYECKUE PEAKIIHH;

6) BlIaJiecHUE OCHOBHBIMHM METOJaMU HAy4YHOT'O
MO3HAHUS BEIIECTB U XMMHUUYECKUX SIBICHUN
(mabnroneHue, U3MEpPEHHE, IKCIIEPUMEHT,
MOJICTMPOBAHNUE);

7) chOpMUPOBAHHOCTh YMEHUI MPOBOIUTH
pacyeTsl 0 XUMUYECKUM GopMyJiaM 1
YPaBHEHUSM XUMHUYECKHUX PEaAKIIHiA ¢
WCIOJIb30BaHUEM (DU3MYECKUX BEJIIUYHH,
XapaKTEepU3YyIOIINX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BATh CUCTEMHbIE
XUMHUYECKHUE 3HAHUS JUISI IPUHSITHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;
8) chopMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U
BBITIOJTHATh XUMUYECKHUI SKCTIEPUMEHT
(mpeBpallleHus: OpraHUYECKUX BEIIECTB MPH
HarpeBaHuM, MOJTYUYCHHE STUICHA U U3yUeHUE
€ro CBOMCTB, KaUECTBEHHBIE PEAKIIH Ha
QJIBJICTH]IBI, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypauus OelKOB IPU HarPEeBaHUU,
LBETHBIC PEAKIIUU OEITKOB; TPOBOAUTH
peakiuuu HOHHOTO OOMEHa, ONPEENIATh CPeLy
BOJIHBIX PAacTBOPOB, KAUECTBEHHBIC PEAKIINH HA
cynbdar-, KapOoHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHWUS; PeIaTh
JKCIIEpUMEHTAaJIbHbIE 33a]]a4ul 110 TEMaM
"Merambl" u "Hemeramisl") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30MacHOCTH MpHU
oOpallleHuu C BeIIeCTBAMU U J1A00OPaTOPHBIM
000pyi0BaHNEM; IPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe 3aIlicu
ypaBHEHUH COOTBETCTBYIOIIMX PEAKIIMHI U
(hopMyHpOBaTh BHIBOJIBI HA OCHOBE ITUX
PE3yJIbTaTOB;

9) chopMUPOBAHHOCTH YMEHUS aHATU3UPOBATH
XMMHUYECKYI0 HH(OPMALIKIO, TOJTYyYaeMYI0 U3

KJIaCCy/TpynIme COeTUHEHHH (YTIIeBOAOPOIBI,
KHUCJIOPOJI- M a30TCOJIEprKallie COSAUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCITUHEHYS);
0asamb UM Ha3BaHUS MO CHCTEMaTH4eCKOU
HomeHnkiatype (IUPAC), a Takxe npuBoauTh
TpUBHAJIbHBIE Ha3BaHUS OTJIEJBbHBIX
OpPTaHMYECKUX BEIIECTB (ITUJICH, MPOIUIICH,
aleTW/IeH,  OSTWICHIJIUKOIb,  TJIMLEPUH,
deHon,  ¢dopManbAeTHA,  aleTalbICTHI,
MypaBbUHasi KHCJIOTa, YKCYCHas KHCIOTa,
OJICMHOBAsl KUCJIOTAa, CTEAPUHOBAs KHCIIOTA,
III0K03a, (GPyKTO3a, Kpaxmal, LeJII0s03a,

TJTUITHH) U TPUBHUAIbHBIC Ha3BaHUs
OT/CJIbHBIX HEOPraHUYECKUX BEIIIECTB
(yrapHelii Ta3, YIJeKUCIBIA Tra3, aMMHaK,
rameéHasi HM3BECTb, HEraméHas H3BECTb,
MATHEBAsA COJIA, IUPUT U JIP;

YCmMaHasIusams MPUHAJIE)KHOCTh

HEOPTraHWYECKUX BEIIECTB MO MX COCTaBy K
onpeneIEHHOMY KJIacCy/Tpynne COeTuHEeHUN
(mpocTeie  BemecTBa METaJIbl |
HEMETaJIbl, OKCHIbI, OCHOBAHHS, KHCIIOTEHI,
amM(bOTepHBIC THAPOKCHUIBI, COJIH);
onpeodensimp BUIBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCJAMHEHUSIX (OAUHApHbIE U
KpaTHBIE);

npumeHamy TOJIOKEHUSI TEOPUH CTPOEHUs
opranndeckux BemectB A. M. bytiepoa
I  OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUsI MaCcChl BEILIECTB;

PACKpbl8amb CMBICI TIEPUOIUIECKOTO 3aKOHA
. . Menneneesa u JeMOHCTPUPOBATH €TI0
CHUCTEMATHU3HUPYIOILYI0, OOBSICHUTEIBHYIO U
HNPOTHOCTUYECKYIO (PYHKIINY;
xapaxmepu306ambs dIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX dJIEMEHTOB 1—4
nepruoaoB [lepuoanyueckoit cucTeMbl
XUMHYECKUX 31eMeHToB J[. 1. MeHpaeneena,
WCIIOJIB3YSI TIOHSITHS «S-, p-, d-DIIEKTPOHHBIE
opOUTa- T», «IHEPTETHUECKUE YPOBHUY;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XMMHYECCKHUX JJICMEHTOB B X
COCIMHEHHM TI0 TTePHOIaM U TPYyIIaM
[lepuoanueckoil CUCTEMbI XUMUYECKUX
snemenToB 1. Y. Menaeneena;
xapaxmepu3zoeamsp COCTaB,
bu3nueckue ©W  XUMHYECKHE  CBOWMCTBA
TUMAYHBIX ~ TPEICTABUTENEH  pPa3IMYHBIX
KJIACCOB OPTaHMYECKHX BeHIeCTB (MeTaH,
3TaH, OTWIEH, NpPONUJIEH,  AalleTHJIEH,
OyramueH-1,3, merunoOyragueHn-1,3, OenHsou,

CTpOCHHE,
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Pa3HBIX UICTOYHUKOB (CPEACTB MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U 1pyTHE);

10) cdopmMupoBaHHOCTH YMEHHH COOIIOIATH
MpaBUJIa HKOJIOTUYECKH 1EJIeCO00Pa3HOrO
MOBEICHUS B OBITY M TPYJIOBOMU JAESITETLHOCTH
B LIEJISIX COXPAHEHUSI CBOETO 370POBbs U
OKPY’KaloIllel PUPOIHOMN CPENIbl; YUUTHIBATh
OIACHOCTh BO3/IEHCTBUS HA JKUBBIE OPTaHU3MBbI
OTIpe/IeTICHHBIX BEIIECTB, TOHUMAasi CMBICTT
MoKa3artelisi IpeAeIbHON Oy CTUMO
KOHIIEHTPAIIUH;

11) nusa oOyuaromuxcsi ¢ OorpaHUYCHHBIMA
BO3MOXKHOCTSIMH 3/I0POBBSL:
c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX
MO3HAHUS BEIIECTB U XMMHUUYECKUX SIBICHUM;
12) mu1st clenbIX | CIa0OBHISIIAX
oOyyJaronuxcsi: chOpPMUPOBAHHOCTb YMEHUS
HCIIOJIb30BATh PENbe(h)HO TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaitns nmst 3anucu
XUMHYECKHUX (POPMYIL.

METaHOJ, TAHOJI, ITUJICHTIINKOIIb, TIIUIEPHH,
deHon, amerandbAerua, MypaBbUHAsS U
YKCyCHasi KHCJIOTBI, TIJIIOKO3a, Kpaxma,
HEJUTI0N03a,  AMUHOYKCYCHasi  KHUCIJIOTa);
ULIIOCMpUpo8ams ~ TEHETUYECKYI0  CBS3b
MeXIy HUMU YpaBHEHUSAMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

Kraccuguyuposams ~ XUMHUYECKUE PEAKIHH
10 Pa3JIMYHBIM MPU3HAKaM (YHUCIY U COCTaBY

pearupyrommux BEIILIECTB, TEIJIOBOMY
ahdexTy peakuuu, H3MEHEHUIO CTeNeHen
OKHCJICHUA 3JICMCHTOB, O6p ATUMOCTHU

peakuuy, y4acTHIO KaTaln3aTropa);
xapakmepuzosams (onucviéams) ooIINE
XMMHYECKHE CBONCTBA HEOPTaHUUYECKUX
BEIIECTB Pa3- JIMYHBIX KIACCOB;
noomeepoicoams CyIeCTBOBAHHE
TEHETUYECKOM CBSI3H MEXKITY
HEOPraHWYECKUMU BEIIECTBAMHU C TIOMOIIIbIO
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKIX
peaKuuii;

xapakxmepuzo8amay UCTOYHUKHU
YTJIEBOJOPOAHOTO CBIPbsI (HeTH,
OPUPOAHBIA Ta3, yroib), CIOCOOBI UX

nepepadOTKH W TPAKTHYECKOE MPHUMEHEHHE
IPOIYKTOB NEpepadoTKH;

npo60OUNb BEIYUCICHHS 110 XUMHYECKIM
ypaBHEHUSM (Macchl, 00bEMa, KOTHIECTBA
MCXOJTHOTO BEMIECTBA MJIH MPOAYKTA PEaKITUH
10 U3BECTHBIM Macce, 00BEMY, KOTHUECTBY
OJTHOTO M3 MCXOHBIX BEIIECTB MU
MPOAYKTOB PEAKITNH;, «MACCOBAsI TOJIsI
BEIIIECTBA B PACTBOPE», 00BEMHBIX
OTHOIICHUH Ta30B MPU XUMUYIECKUX
PEaKImsIX, MacChl BEIIECTBA WK 00BEMa
ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJTHOTO U3 yYaCTBYIOIIHX
B PEAKIINH BEIIECTB, TEIJIOBOTro ) (dekra
peaKIy Ha OCHOBE 3aKOHOB COXPaHCHHUS
MAacChl BEUIECTB, MPEBPAILECHUS U
COXpaHEHUS YHEPTUHN);

onpeodenams BaJIEHTHOCTb U CTETICHb
OKHCJICHHUSI XHMUYECKHUX 3JICMEHTOB B
COCIMHEHMSIX PA3IMYHOTO COCTaBa; BUJI
XUMHAYECKOH CBSI3U (KOBAJICHTHASI, HOHHAS,
MeTaJlInYecKasi, BOJIOPOIHAs) B
COCMHEHUSIX; THIT KPUCTALTHIECKOM
pPENIETKH KOHKPETHOTO BEIIECTBa (aTOMHas,
MOJICKYJISIpHAs, HOHHAsS, METAITHYECKas );
XapakTep cpeibl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHHIA;
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npo6oOumsb PEaKIIH, MOATBEPIKIAIOIINC
Ka4eCTBEHHBIN COCTAaB Pa3IMYHbBIX
HEOPraHUYECKUX BEIICCTB; PACNO3HABAMb
OIBITHBIM ITyTEM HOHBI, IPHUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPaX HEOPTaHUYECKHUX
BEIIECTB;

e1adems CHCTEMOM 3HAHMH 00 OCHOBHBIX
METOIaX HAY4YHOT'O MTO3HAHMSI,
UCTIOJIB3YEMBIX B XHMHUHU TPH HU3yUYCHHUH
BEIIECTB u XUMHUYECKHAX SIBIIEHUI
(mabnroneHne, W3MEpPEHUE, OKCIEPHMEHT,
MOJICITUPOBAHKE), UCHOIb306AMb CUCTEMHBIC
XUMHAYECKHUE 3HAHUS [Tl TIPUHSITUS PEIICHHM
B KOHKPETHBIX JKM3HEHHBIX CHTYallusX,
CBS3aHHBIX  C  BEIECTBAMM U HX

IPUMEHEHUEM;

cobnooams npasuia MOJIb30BAHUSA
XUMUYECKON TOCyAod U  J1abOpaTOPHBIM
o0opymoBaHueM, a  TakkKe  IpaBWia
oOpallleHus! ¢ BEUIECTBAMH B COOTBETCTBHUH C
HHCTPYKIOUSAMU 10 BBITIOJIHEHUIO

71a00PaTOPHBIX XUMHUYECKUX OIBITOB;
cocmaensims YpaBHEHHS PEaKIUil
Pa3IUYHBIX THUIIOB; ITOJTHBIE M COKPAIIEHHBIC
yYpaBHEHUS PEaKIuil HOHHOTO OOMEHa,
YYUTBIBAS YCIOBHS, IPH KOTOPBIX ITH
peaKkuu UAyT 10 KOHIIA;

PAackpuléams CYyIHOCTb OKUCITHTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKINI TTOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca dTUX
peaxuuii;

00bACHAMb 3aBUCUMOCTD CKOPOCTH
XUMHYECKON peakiuu OT Pa3iINuHbIX
(haKkTOpPOB; XapaKkTep CMEIICHHS
XUMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHEIITHET0 BO3AeUCTBUS (ipuHIHM Jle
[larense);

Xapaxkmepuz068ams XAMUIECKUE IPOIIECCHI,
JIeKaIe B OCHOBE MPOMBITINIEHHOTO
MOJTyYEHUS] CEPHOM KUCIIOTHI, aMMHaKa, a
TaKKe CPOPMUPOBAHHOCTD MPEICTABICHHIA
00 00ImMX HAYYHBIX MPUHIIAIIAX U
9KOJIOTHYECKUX MPOOIeMax XUMHIECKOTO
IIPOU3BO/ICTRA;

NIAGHUPOBAMb W GbINOJHAMbL XUMUYECKHUM
9KCIIEPUMEHT (TpeBpaIleHus OPTraHUYSCKUX
BEIICCTB MPU  HArpeBaHWH, TMOJYYCHHE
STWJIIEHA W  W3yYeHHWE €ro  CBOWCTB,
Ka4eCTBCHHBIE  PEAKIMH  OPTaHUYEeCKUX
BEIIECTB,  JeHATypamus  OCJIKOB  TIpH
HArpEBaHUM, LIBETHBIE PEAKIUH  OEIKOB;
(pas3yokeHHe  TEpOKCHIA  BOJOpOJAa B
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NPUCYTCTBUM KaTajau3aTropa, OIpeJelieHue
Cpembl pPacTBOPOB BEIIECTB C IIOMOIIBIO
YHUBEPCAJIBHOTO  WHAWKATOpa,  BIMSHUE
pa3nmuuHBIX  (AaKTOPOB  HAa  CKOPOCTB
XMMHUYECKON pEeaKluu, peakUud HOHHOTO
oOMeHa, Ka4yecTBEHHbIE  pEaKUUH  Ha
cyibdar-, kapOoHAT- U XJIOPUI-aHUOHBI, Ha

KaTHOH aMMOHUS; pelieHue
JKCIIEPUMEHTAJBHBIX  33/]ad 10  TeMaMm
«MeTtamibp u «Hewmeramiby) B
COOTBETCTBHUM C  TpaBWIAMH  TEXHUKHU
0e30macHOCTH npu oOparieHrun c
BEILECTBAMHU u 1a60paTOPHBIM

000pyIOBaHUEM, npedcmasisims Pe3ynbTaThl
XUMHUYECKOTO  JKCIIepUMEHTa B Qopme
3allUCM  YpaBHEHUH  COOTBETCTBYIOLIUX
peakimii U @opmyrupoéamv BBHIBOIBI HA
OCHOBE ITHX PE3yJIbTaTOB;

KPUMUYecKyu aHaiu3upoeams XUMHUECKYIO
uHbOpMaIMIO, TOJyYaeMyl0 U3 pa3HbIX
uctoynukos (CMU, NUnreprer u ap );

coonodamsy  npasuia 9KOJIOTHYECKU
1es1ecoo0pa3sHOro MOBEJACHUS B OBITY H
TPYAOBOM JeSITeTbHOCTH B EIsIX
COXpaHEHUS CBOETO 3I0POBBS u
OKpYKaroleun MPUPOAHOMN Cpebl;
0CcO3HA6amMb OMACHOCTH BO3JCUCTBUS HA
KHUBBIC OpTaHU3MBI OTIpeIeIEHHBIX

OpTraHHUYCCKUX BCUICCTB, IIOHUMAAg CMBICII
nokazarensa I[IJIK, nosacuame Ha mpumepax
CHOCOGBI YMCHBIICHUA W NOPCAOTBPALICHUA
UX BPEJAHOrO BO3- JIEHCTBUS Ha OpraHU3M

YeIIOBEKa;

BoinyckHuk MOJIYYHT BO3MOKHOCTh
HAYYHUTHCS:

HaGmronarts, OITHCBLIBATH XAMUYECKHE

IIPOLIECCHl U SIBJICHUS, OpPraHU30BBIBATH U
IPOBOJAWTHE  XMMHMYECKHE  DKCIEPHMEHTHI,
BBIJIBUTaTh TUIIOTE3bI, BBIABIIATH 3aBUCHUMOCTH
MEXIY UCCIIEly EMBIMU BEJIMYHMHAMU,
OOBSICHATh  TOJyYeHHbIE  PE3ydbTaThl |
(opMyIHPOBaTh BHIBOJIBI

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IIPE/IMETA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4e0HOil padoThbl

Bup yueOHoit padoTsl Oovem uacos

Oo0s3aTesibHAsI ayIMTOPHAsA yuyeOHas HArpy3Ka (Bcero) 36
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B TOM YHCJIC:

JIEKIIAHU 18
sabopaTopHbIE PaOOTHI 4
MPAKTHYECKHUE 3aHITUS 14

Umoeosas ammecmayus 6 hopme oughghepenyuposannozo sauema
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2.2. KajieH1apHO-TeMaTHYECKHUIi MJIAH U COJIePKAHNE YUeOHOr0 mpeaMeTa « XUuMHU)

HauMmeHnoBanue
pa3aeioB U TeM

KosnuecTBo
4acoB

Tema 3ansaTHS.
Copep:xanue yueGHOro MaTepuaJia, 1abopaTopHble U PAKTHYECKHE 3AHATUS
odyyanuuxcs

InanupyemMble BUABI 1eATeIbHOCTH
00y4aIOLIUXCH HCXOS U3 MPEeAMETHBIX U
MeTanpeIMeTHBIX Pe3yJbTATOB

DJIeKTPOHHBIE U
uudpoBbie pecypebl

1

2 3

4

5

Pazgen 1. TeopeTuueckue 0CHOBbI OPraHHYECKOM XUMHH

Tema 1.1.
Ilpeamer
OpraHn4yecKkoii XuMuH.
Teopust XuMHYECKOT0
CTPOeHHUS
OpraHn4yecKux
coeqMHEeHH I

JIn4HOCTHBIE Pe3yIbTATHI: CIIOCOOHOCTH IOHUMATh M IIPUHUMATh MOTHUBEI, HAMEPEHUS], JIOTUKY
U apryMeHTHl APYTUMX MpU aHAIU3€ Pa3IUYHbIX BHJOB y4eOHOW NEATEIbHOCTH; IEHHOCTHOTO
OTHOLICHUSA K MCTOPUYECKOMY M HAy4YHOMY HAaCJICAUIO OTEYECTBEHHOM XHUMHH, T'OTOBHOCTH
OLICHMBATh CBOE IOBEAEHHE U IOCTYIKM CBOMX TOBapHIIEH C IO3ULMKA HPAaBCTBEHHBIX MU
MPaBOBBIX HOPM M OCO3HAHME MOCIEJICTBHH 3THX IOCTYNKOB; MOHMMAHUS CHIENUGHUKA XUMUHU
KaKk HayKW, OCO3HaHHMs e€ poiu B (OPMHPOBAHHM DPANMOHATHHOTO HAYYHOTO MBIIIICHHS,
CO3[IaHUM HEJOCTHOTO IPEACTaBIeHHs 00 OKpY)KAIomeM MHpE KaK O eIHHCTBE NMPUPOIBI U
YyeJoBeKa, B MO3HAHWHM NPHPOAHBIX 3aKOHOMEPHOCTEH M pemIeHHH IpoOJIeM COXpaHEHHS
HIPUPOIHOIO PaBHOBECUS

Ilo3naBaTesabHbIe Y'Y /I: HCIONB30BaTh NPH OCBOSHUH 3HAHUH MPHEMBI JIOTHUECKOTO MBIIIIEHHS
BBIACIIATh XapaKTCPHBIC IPU3HAKH MIOHATHH MU yCTaHaBJIUBaTb HUX B3aUMOCBA3b, UCIIOJIbB30BaTh
COOTBETCTBYIOIIME TOHATUS Uil OOBSCHEHUS OTJACIBbHBIX (DAKTOB M SIBICHWIl; BHIOMPATH
OCHOBAHHS U KPUTEPUH Ul KIACCU(PUKAINH BEIIECTB M XMMHUUYECKUX PEaKLU; yCTaHABIMBATh
MIPUYMHHO-CIICICTBEHHBIE CBA3U MEXKy U3y4aeMbIMU SBICHUAMU;

KommynukatuBHable Y'Y/ 3a1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKIaeMOU TEMBI B XOJIE THAJIOTa
W/WIH JWACKYCCHH, BBICKAa3bIBaTh WHJEH, (OPMYIHNPOBATH CBOM IIPEIJIOKEHUS OTHOCHTEIBHO
BBIIIOJIHEHUS NIPEJIOAKEHHOH 3a/1a4u

PeryastuBHbie Y'Y/ caMOCTOATENBHO IUIAHUPOBATh M OCYLIECTBIATH CBOIO ITO3HABATEIbHYIO
JeATeIbHOCTb, Ompenessis e€ Leld M 3a/Jaud, KOHTPOJIMPOBaTh M IO Mepe HEeOoOXOAMMOCTH
KOPPEKTUPOBaTh TpeJiaraeMplii aurOpuTM JA€HCTBHH 1P  BBINONHEHHH y4YeOHBIX U
HCCIIEIOBATENbCKUX 3a/1ad, BbIOUpaTh Hanbosee 3QQeKTUBHBIA crocod UX pelieHus: ¢ yuEToM
MOJYYECHUs] HOBBIX 3HAHUH O BELIECTBAX U XUMHUYECKHUX PEAKLUSX;

Copnep:xanne yuedOHOro MaTepHaia 2

1. IIpenmer opranuyeckoii XuMHH: €€ BO3HMKHOBEHHE, pa3BUTHE U
3HAYCHHUE B ITOJYYCHUH HOBBIX BELIECTB U MaTepHAJIOB

Teopust crpoeHuss opraHudeckux coeauHeHuil A.M. byrtieposa, eé
OCHOBHBIE oNI0KeHns1 CTPYKTypHBIE (POPMYJIIBI OPraHUYECKHUX BELIECTB
I'omonorus, usomepus

Xummdeckast CBsI3b B OPraHMUECKUX COCOMHEHHSAX: KpaTHBIC CBSI3H, G- U

TT-CBSI3H

IIpencraBnenne 0  KiIacCMQUKAMM  OPraHUYECKUX  BEIIECTB
HomeHknaTypa OpraHMYecKMX COCJUHEHHH (CHCTeMaTHdecKas) |
TpUBUAJIbHBIC  HA3BaHMA  BaKHEHIIMX  NpelIcTaBUTelIed  KJIaccoB

OpPraHUYECKUX BEILECTB
JdeMoHcTpauun

O3HaKOMIJIEHHE ¢ 00pa3IaMi OPraHUYECKUX BELIECTB U MaTepHalaMH Ha
WX OCHOBE; OIBITHl II0 NPEBPAIICHHUIO OPTraHMYCCKUX BEIIECTB IPHU

TOHITHI
[IPU3HAKH),

PackpbiBaTh ~ CMBICI ~ H3y4aeMBbIX
(BBIABIIATH Hx XapaKTepHbIE
yCTaHaBIMBaTh UX B3aUMOCBS3b
[lpuMeHATh  MONOXKEHHS TEOPUH  CTPOCHHSA
oprannueckux coequneHui A. M. bytneposa s
OOBSCHEHHSI 3aBUCHMOCTH CBOWCTB BEIIECTB OT
HX COCTaBa M CTPOCHHS

Hcnonp3oBaTh XUMHMYECKYH0  CUMBOJMKY JUIs
COCTAaBIICHUS MOJCKYIAPHBIX U CTPYKTYypPHBIX

(pa3BépHyTOI, COKpaIIEHHOM) dhopmyn
OpPraHNYECKHUX BELIECTB

Omnpenensrhb BH/IbI XUMUYECKOIl  CBA3M
(omuHapHBle,  KpaTHbIE) B  OPraHHYECKHX
COETMHCHHMSIX.

https://resh.edu.ru/subject/
lesson/6149/

https://resh.edu.ru/subject/
lesson/4823/
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HarpeBaHuH (IU1aBJICHKUE, OOYTIIMBAaHUE U TOPCHHUE)

IIpakTHYecKue 1 J1a60paTOPHBIE 3AHATHS 1

IIpakTraeckoe 3ansTie 1. MogenupoBaHue MOJIEKYN OPraHHIECKIX
BEIECTB.

PackpeiBaTh ponb OpraHMYecKOW  XUMHUM B
KHU3HH UEJIOBEKa, HIUTIOCTPUPOBATh CBS3b C
JPYTHMH HayKaMH

HaGmonaTe u OIHMCHIBATH JEMOHCTPAIMOHHEIE
OIIBITHI; TIPOBO/AUTE U ONHCHIBATH JIAOOPAaTOpPHEIE
OIIBITHI

Pazgen 2. Yriaesomopoasl

9

Tema 2.1 IIpenenbubie
YIJ1eBOIOPO/bI -
AJIKAHBI

JInYHOCTHBIE pPe3yJIbTaThl: aKTUBHOIO HEMPUATHS NEHCTBUMN, MPUHOCALIMX BPEJ OKpYXKarolien
HPUPOJHON cpelle, YMEHUS NMPOTHO3MPOBATh HEONAroNpHUATHBIE BSKOJOTHMYECKHE IOCIEACTBUS
MIPeANPUHAMACMBIX JAEHCTBHI M TPeJoTBpamiaTh HX; HAINYHS PAa3BHTOTO 3KOJIOTMYECKOTO
MBIIUICHNUS, JKOJOTHUECKOH KYNbTYpHI, ONBITA AESTEIFHOCTH KOJOTHIECKON HANpPaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBAThCSI HMMH B IIO3HABAaTEIbHON, KOMMYHHKAaTHBHOM W COLMAIBHOM
TIPaKTHKE, CIIOCOOHOCTH M yMEHUS aKTHBHO IIPOTHBOCTOSITH UJICOJIOTHH XeMO(pOOUH;
Ilo3naBareabHble YVY/I: BiafeTb OCHOBAMU METOJOB HAyYHOrO IIO3HAHUS BELIECTB U
XMUMHYECKUX peakuui; QopMymupoBaTh IeIM W 3aJaddl  HCCIEJOBAHUWS, HCIIOIb30BATh
HOCTABJICHHbIE M CAMOCTOSTEIBHO C(HOPMYJIHPOBAHHBIC BOMPOCHI B KayeCTBE HHCTPYMEHTA
TIO3HAHHUS U OCHOBBI I q)OpMI/IpOBaHI/ISI T'AIIOTE3LI 110 IMPOBEPKE MPABUIIBHOCTU BbICKA3bIBAEMBIX
CYXKICHHH; BIafeTh HaBBIKAMU CaMOCTOSTENHOTO IIAHUPOBAHHS W NPOBEICHHUS YICHHIECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAaOMNIOAATh 3a XOJOM IIPOIECCa, CAMOCTOSTEHHO
NIPOTHO3MPOBATh €r0 pe3ysnbTaT, (OpPMYyIHpoBaTh 0OOOMIEHWS U BHIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJbTaTOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAEIAHHOMN
paboTe; mpuoOperaTh ONBIT YYEHHYECKOH MCCIIeIOBATENBCKON M IPOEKTHOW JesITeNIbHOCTH,
HPOSIBIISITH  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIEHOMY ITOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/]1a4, IPIMEHEHHIO Pa3IMIHBIX METOZOB MO3HAHUS;

KommynukaTtuBHble YY]] 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMO TEMbI B X0O€ AHAJIOra
W/WIA  JUCKYCCHH, BBICKAa3bIBATh HIEH, (HOPMYyIHPOBATH CBOM MPEMIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHHS TIPEUI0KEHHON 3aJaun

PeryastuBHbie YY]I caMOCTOSTENBHO IUIAHHPOBATH W OCYIIECTBISITH CBOIO MO3HABATENHHYIO
JeATeIbHOCTD, ONpenelsis e€ LeMd M 3aJadd, KOHTPOJIHMPOBaTh W IO Mepe HEeOOXOAMMOCTH
KOPPEKTUPOBATh  INpe/JlaraeMblii  aJrOpUTM  JEHCTBHI 1P  BBEINOJHEHUM Yy4YeOHBIX U
HCCIIeIOBAaTENbCKUX 3a/1ad, BEIOMpaTh HambOoiee >(QQeKTHBHBIA crocod MX pelieHust ¢ yuEToM
TOJTyYEeHHs] HOBBIX 3HaHMH O BEIIECTBAX U XUMHUYECKHX PEAKIMAX;

Copep:xanne yueGHOro MaTepuajia 1
1 AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI psia MeraH u 3TaH — PackppiBaTh CMBICT  HM3y4aeMbIX MOHATUI
MpoCTeHIINe NPEICTABUTEIH AalKaHOB: (HM3UYECKHE W XUMUYECKHE (BBIABIATH WX  XapakTepHBIE  IPU3HAKN),
CBOIfcTBa (peakIMy 3aMEIICHHS U TOPeHHs), HaXOXKIEHHE B IPHPOJE, YCTaHABIMBAaTh HMX B3aWMOCBS3b, HCIONB30BATh
HOJIy4€HHEe U IPUMEHEHHE COOTBETCTBYIOIIE IOHATUS IPU  ONHCAaHUU
COCTaBa, CTPOCHUS u HpeBpaleHui

OpPraHUYECKUX COCTUHEHUN

Hcnons3oBaTh XUMHYCCKYIO CHUMBOJIMKY JJIA
COCTaBJICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHyToOii, COKpAIIEHHOH) ¢bopmyn
OpraHMYeCKUX BEIIECTB

VYcTaHaBIMBaTh NPHHAIICKHOCTh BELIECTB K

https://resh.edu.ru/
subject/lesson/6151/
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ONpenenéHHOMY KJIacCy — YIJIEBOJOPOJOB IO

COCTaBy M CTPOEHMIO, Has3blBaTh HX IO
CHCTEeMaTHYeCKOH HOMEHKJIAType; HpPUBOAUTH
TpUBHAIBHBIC Ha3BaHHSA OTAENBHBIX
IIPE/ICTaBUTENICH YITIEBOAOPOIOB
HWuanBuayaabHble MPOEKTHI
V3yueHne OHOMaKeToB.
Tema 2.2. JIn4HOCTHBIE Pe3yJbTaThl: COOJIOJCHHUS NPaBUI 0E30MacHOro OOpalieHHs C BEIIECTBAMH B
HenpeneabHblie OBITY, TIOBCEIHEBHOH XU3HH U B TPYJOBOH AEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
YIJ1eBOJOPOIbI: WHIUBHIYaTbHOW TpaeKTOpuu oOpa3zoBaHus, Oynymield mpodecchu W peaan3alun cOOCTBEHHBIX
aJIKeHbI, ATKATUEeHbl, | )XU3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHU, HHTEPECOB U
AJTKUHBI moTpeOHOCTEH 00IIecTBa;
Io3naBartensnbie YY/I: CTPOUTH JIOTHYECKHE pacCyXIeHHs (MHAYyKTUBHBIC, NCIyKTHBHEIC, 110
QHAJIOTHH), BBIIBIISATH 3aKOHOMEPHOCTHM M TIPOTHBOPEYMS] B PacCMaTpUBAEMBIX SIBICHUSX,
(opMynMpoBaTh BBIBOJBI U 3aKIIOYEHHUS; NPUMEHATh B MPOLECCE MO3HAHUS HCIIONb3YeMBbIE B
XUMHUHU CHMBOJIMYECKHEC (3HaKOBbIe) MOJECIN, HpeO6paSOBblBaTl) MOJCIbHBIE NMPEACTABICHUSA —
XMMHYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUIecKast (OpMyIa, ypaBHEHHE XUMHUIECKON PEeaKInuu
IpH PEeIICHHW Y4YeOHBIX ITO3HABATENbHBIX M TPAKTHYECKUX 33/a4, NPHMEHATh Ha3BaHHBIC
MOJICTIbHBIE TIPEACTABICHHS ISl BBIBICHHS XapaKTEPHBIX IPH3HAKOB H3Y4aeMBIX BEIIECTB U
XUMHYECKUX PEAKIHH;
KommynukatuBable YYJ/I: BbelcTynars ¢ Ipe3eHTalMeill pe3ysbTaToB I103HABATEJILHON
JeATeIbHOCTH, IOJNYyYEHHBIX CaMOCTOSITENFHO MM COBMECTHO CO CBEPCTHHUKAMH IIPH
BBITIOJTHEHUM XUMHYECKOTO JKCIIEPHMEHTA, MPAKTHUECKOH pabOTHI 1O MCCIECAOBAHHIO CBOMCTB
U3y4aeMbIX BELIECTB, PEAIH3ALMH y4eOHOro MpoeKTa u GOopMyJIMPOBaTh BBIBObI O PE3yJIbTaTaM
MPOBENEHHBIX HCCICAOBAaHMAN IyTEM COTJACOBAHHUS IO3UIMK B XoAe OOCYXKAEHHS W OOMeHa
MHEHHSIMH
PeryastuBubie YYJ/I: OCyHmIeCTBIATh CaMOKOHTPOJIb CBOECH JICATENBHOCTH Ha OCHOBE
CaMOaHaJIN3a U CAMOOIIEHKHI
Coaepixanue yueOHOT0 MaTepuasa 3 https://resh.edu.ru/subject/
1. AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUI P DTUIIEH U NPONUIECH 1 Onpenenste BHIOBI XUMHYECKOH cessu B | lesson/5412/
— MpOCTeHIINe NPEICTABUTEIN AaJKEHOB: (DU3MYECKHEe M XUMUYCCKHE MOJIEKyJIaX YIJICBOAOPOJOB; XapaKTepU30BaTh
CBOIfcTBa (peakuWM THAPUPOBAHMS, TAlOT€HHPOBAHHSA, TUAPATAINN, 3aBUCUMOCTh PEaKIOHHOI CIIOCOOHOCTH
OKHCIICHUSI ¥ TIOJIMMEPH3allN), MOTydeHHE H IPIMEHEHNE YTJIEBOAOPOAOB OT KPAaTHOCTH KOBAJICHTHOM
Aaxanuenbl  Byrammen-1,3 w  mermwnOyramuen-1,3:  cTpoeHue, CBA3M  XapakTepu3oBaTb COCTaB, CTpPOEHUE,
BOKHEHIINE XMMHYECKHE CBOMHCTBa  (peakuusl  ITOJMMEpH3AIIN) NpUMEHeHHe, (HU3UYEeCKHe U XHMHYECKHE
TonyueHne CHHTETHYECKOTO KaydyKa ¥ PEe3UHEI CBOMCTBa, BaXHEHIIME CHOCOOBI TOJyYEHHS
AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH DAL TUIUYHBIX NPEACTABUTENICH Pa3JIMYHBIX KIIaCCOB
ArneTusieH — NpOoCTeHIINI MpPeACTaBUTENb alKMHOB: COCTaB, CTPOCHHUE, yIJIeBONOPOZOB  (MeTaHa, »JTaHa, JSTWIIEHA,

¢u3nyecKkue M XMMHYECKHE CBOMCTBa (peakuuy TUIPUPOBAHMS,
TaJOTeHUPOBAHMS, THAPATAILINH, TOPEHHUS), TOTyUeHUE U MPUMEHEHHE

IIpakTHYecKue 3aHATHS 2

IIpaktuaeckoe 3anstue 2. [lonydeHne 3THiIeHa U H3yYEHHE €TO CBOMCTB.
BerunciieHns mo ypaBHEHHIO XMMHUUECKOH peakIuy (Macchl, 00béMa,
KOJINYECTBA MCXOJHO- O BEIIECTBA MM IPOJYKTa PEaKLUU 110

aneTuieHa, OyraaueHa-1,3, 6enzona)

CnenoBaTh mpaBwiaM Oe3omacHOl paboTel B
1ab0opaTopuu NP HCIOJIb30BAaHUH XMMHYECKOM
nocyapl ¥ 00OpYIOBaHMS, a TaKKe IMpaBUlIaM
oOpallieHUsT C BELICCTBAMU B COOTBETCTBHU C
HWHCTPYKIHUSMH TI0 BBIIOJHEHHIO J1a00paTOPHBIX
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U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO U3 HCXOJHBIX BEIICCTB
WJIN IPOAYKTOB PEaKINN)

OTIBITOB U TMPAKTHYECKUX PAOOT MO MOIYUEHHIO U
N3y4YEHHIO OPTaHMYECKUX BEIECTB
IMpencraBuaTh pe3ynbTaThl AKCHEPHMEHTA B
dopme 3amucH ypaBHEHHH COOTBETCTBYIOIINX
peakiii M aenaTb BHIBOJBI HA HX OCHOBE

Tema 2.3
ApomaTHyeckue
YIJIeBOJOPOABI

JIn4HOCTHBIE Pe3yIbTATHI: CIIOCOOHOCTH IOHUMATh M IIPUHUMATh MOTHUBEI, HAMEPEHUS], JIOTUKY
U apryMEHTHl JpYyTuX NpH aHalIW3e Pa3jIMuyHbIX BUIOB y4eOHOH HeATeNbHOCTH; LIEHHOCTHOTO
OTHOUIEHUs] K HCTOPUYECKOMY M HAy4dHOMY HAcJEOUI0 OTEYECTBEHHOH XHMHUH; I'OTOBHOCTHU
OLIECHMBAaTh CBOE IOBEAEHHE U IOCTYIKM CBOMX TOBapHIIEH C IO3ULMKA HPAaBCTBEHHBIX M
MPaBOBBIX HOPM M OCO3HAHME MOCIEJICTBHH 3THX IOCTYNKOB; MOHMMAHUS CHIENUGHUKA XUMUHU
KaKk HayKW, OCO3HaHHMs e€ poiu B (OPMHPOBAHHM DPANMOHATHHOTO HAYYHOTO MBIIIICHHS,
CO3[IaHUM HEJOCTHOTO TPEACTAaBIeHHsS 00 OKpY)KAIomeM MHpE KaK O eIHHCTBE NMPUPOIBI U
YeJoBeKa, B MO3HAHWHM NPHPOAHBIX 3aKOHOMEPHOCTEH M pemIeHHH IpoOJIeM COXpaHEHHUS
HIPUPOJIHOIO paBHOBECUS

Ilo3naBaTesabHbIe Y'Y /I: HCIONB30BaTh NPH OCBOSHUH 3HAHUH MPHEMBI JIOTHUECKOTO MBIIIIEHHS
— BBLACIATH XapaKTepHble IPU3HAKU NOHATUH U yCTAHABIMBATh UX B3aMMOCBS3b, UCIIOIb30BATh
COOTBETCTBYIOIIME TOHATUS Uil OOBSCHEHUS OTJACIBbHBIX (DAKTOB M SIBICHUIl; BHIOMPATH
OCHOBAHHS U KPUTEPUH JUIA KIACCU(PUKAINH BEIIECTB M XMMHUYECKUX PEaKLH; yCTaHABIMBATh
MIPUYMHHO-CIICICTBEHHBIE CBA3U MEXKy U3y4aeMbIMU SBICHUSAMU;

KommynukatuBHable Y'Y/ 3a1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKIaeMOU TEMBI B XOJIE THANIOTa
W/WIH JWUCKYCCHH, BBICKA3bIBaTh WHJEH, (OPMYIHNPOBATH CBOM IIPEIJIOKEHUS OTHOCHTEIBHO
BBIIIOJIHEHUS NIPEJIOAKEHHON 3a/1a4u

PeryastuBHbie Y'Y/ caMOCTOATENBHO IUIAHUPOBATh M OCYLIECTBIATH CBOIO ITO3HABATEIbHYIO
JeATeJIbHOCTb, Ompenessis e€ Leld M 3a/Jaud, KOHTPOJIMPOBaTh MU IO Mepe HEeoOXOAMMOCTH
KOPPEKTUPOBaTh TpeJiaraeMplii aqrOpuTM JAEHCTBHH IIpM  BBINOJHEHHUH Yy4YeOHBIX U
UCCIIEZIOBATENILCKUX 3a/1ay, BbIOUpaTh Haubosiee 3(QQEKTUBHBIA cHOCO0 MX pEeLICHUS C Yy4ETOM
MIOJIYYECHUs] HOBBIX 3HAHUH O BELIECTBAX U XUMHUYECKHUX PEAKLUSX;

Copnep:xanne yuedOHOro MaTepHaia 3

1 Apensl Ben3zout: cocras, cTpoenue, pusndeckue 1 XMMHUYECKUE CBOCTBA 1
(peaxkuuu rajJoreHUPOBAHUS U HUTPOBAHMA), MOJIy4YEHHE M IPUMEHEHUE
Tonyon: cocmas, cmpoenue, @usuyecKue U XumuvecKue CceolCmMea
(peaxyuu eanoceHupoeanus u HUMPOBAHUS), NOJYYEHUe U NpuMeHeHue
ToxcuuHOCTB apeHoB  ['eHernueckas CBA3b YIII€BOJOPO/IOB,
MIPUHAAJIEKAMUX K PA3IHIHBIM KIaccaM

IpakTHyeckue 3aHATHSA 2

IIpakTraeckoe 3anstie 3 CocTaBieHne Ha3BaHNI OPraHUIECKHX
coeauHeHul no HoMeHkiatype IUPAC

BbIBIATE ~ IEHETHYECKYI  CBSI3b  MEXKIY
yIJIEBOJOPOJAAMH M IOATBEPXKIATh €& Haaudue
YPaBHEHUSIMU COOTBETCTBYIOIUX XUMUYECKUX
peakiif C  HCIOIBb30BAHHEM  CTPYKTYPHBIX

dopmyn

https://resh.edu.ru/subject/
lesson/4775/

Tema 2.4
IIpuponansbie
HCTOYHHUKH

YIJ1eBOJOPO/0B U HX
nepepadoTka

JIM4HOCTHBIE Pe3yJIbTAThI: AKTUBHOI'O HENPUSTUS AEHCTBUM, IPUHOCIIIUX Bpell OKpYy Karolei
HNPUPOAHON Cpelie, YMEHHs IPOTHO3MPOBATh HEONATrONpPUSITHBIE SKOJOTHYECKUE IOCIEACTBHUS
NpeINPUHIMAEMBIX JEHCTBUM M TNPeoTBpaIlaTh HX; HAIMYHUSA PA3BUTOTO 3SKOJOTHUECKOTO
MBIIICHNS, 3KOJIOTMYECKOH KyJIbTYpBI, OMbITa JEATEIbHOCTH YKOJIOTHUECKON HAIPABICHHOCTH,
YMEHHSI PYKOBOJCTBOBATbCSI WMMH B IIO3HABATEIbHON, KOMMYHHKATHBHOM W COLHAIBHOI
HpPaKTUKE, CIIOCOOHOCTH ¥ YMEHUSI aKTUBHO IIPOTHBOCTOSTE MJICOJIOTHU XeMO(hOoOuH;

Ilo3naBareabHble  YVY/I: BiajeTh OCHOBAMU METOJOB HAYYHOIO IIO3HAHUS BELIECTB U
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XUMUYECKUX peakuui; QopMynupoBaTh LeaM | 33Ja4d  HCCIIEAOBAHUS, HCIOIB30BATh
MOCTaBJICHHBIE U CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MMO3HAHUS ¥ OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXIICHHH; BIIaJIeTh HABBIKAMU CaMOCTOSTEIBHOTO IUIAHWPOBAHUS WM TPOBEACHHUS YUCHUUECKUX
JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOJATh 32 XOJIOM IPOIIECCa, CAMOCTOSITEIILHO
MPOTHO3HPOBATh €r0 PE3yNbTaT, (OPMYIUPOBATH OOOONICHUS U BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTATOB HCCIICAOBAHMUSA, COCTABISATh OOOCHOBAHHBIA OTYET O MPOJACITAHHOM
paboTre; MpHOOpETaTh OIBIT YYCHHUCCKON HCCIICOBATENILCKOW M MPOCKTHOW JEATEIBHOCTH,
NpPOSIBISITH  CHOCOOHOCTE M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METO/OB PEIICHHUS
MPaKTHYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB TO3HAHMUS;

KommynunkatuBHable Y'Y/ 3a1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKIaeMOI TEMBI B XOJIE THAJIOTa
W/WIN JUCKYyCCHH, BBICKA3bIBATh HJACH, (OPMYIHPOBATH CBOHM IPEIUIOKCHHUS OTHOCHUTEIHHO
BBITNOJIHEHUS TIPEJIOKEHHOHN 3a71auu

PeryasituBubie YY]/I caMocTOSITENbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO ITO3HABATENIbHYIO
JIESITEIbHOCTh, OMpenesis e Mend W 3a7a4yd, KOHTPOJMPOBATH M IO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpEIUIaracMblii  ajJrOpUTM JCHCTBUM MpH  BBITOJHCHHUH YYCOHBIX H
HCCIIEIOBATENbCKUX 3a/1ad, BbIOUpaTh Haubosee 3QQeKTUBHBIH crocod UX pelieHus: ¢ yuEToM
MOJTyYSHMsI HOBBIX 3HAHMH O BELISCTBAX M XMMUUYCCKUX PEaAKIIHUsX;

Conep:xkanme y4eOHOro MaTepuajia

1. IIpupoaHble HCTOUYHHKM YIJ1€BOAOPOAOB [IpupoaHbIil ra3 U nomyTHbe 1
HedTsHble ra3sl Hedth u e€ mpoucxoxaeHne CrocoObl mepepadoTKH
HepTH: meperoHKa, KPeKUHT (TepMHYECKHH, KaTATUTHUECKUH), TTHPOIIH3
ITponykThl IEpepaboTKH HePTH, UX IPUMEHEHUE B IIPOMBILIIICHHOCTH U B
ObiTy KaMeHHBI yrosb 1 IPOIYKTHI €ro MepepadoTKu

IlpakTHYecKkue 3aHATHS 1

HpaKTI/I‘IBCKoe zamstue 4. O3HaKoMIIEHHE C 06pa3uaMH miiacTMmacc,
KaydyKOB W PE3UHBI; MOACIUPOBAHUE MOJIEKYJI YIJIEBOAOPOAOB U
TaJIOr€HONPOU3BOIHBIX

Hcnons3oBaTh €CTCCTBCHHO-HAaY1YHbIE METO/bI
NO3HaHud — HPOBEACHUC, Ha6J'IIO£[eHI/Ie u
OIMUCaHHEC XUMHYECKOTI'O OKCIIEpUMEHTA

(;1abopaTopHbIe U IPaKTHUECKUE PabOTHI)
XapakTepr30BaTh HCTOYHUKH YTIIEBOIOPOTHOTO
CBIpbs (He()Th, MPUPOTHBI T'a3, yroib), CIOCOOBI
UX nepepaboTKy U MPaKTHYECKOe NPUMEHEHNE
T0JIy4aeMbIX POIYKTOB
ITpoBOAUTH  BBIYHCICHUS MO
XUMHYECKOH peaKInu
CaMOCTOSTENBHO ITAHUPOBATh U OCYIIECTBISITh
CBOIO II03HaBATENIHYIO JICATEILHOCTD;
NPUHUMATH aKTUBHOEC Y4aCTHEC B prl’ll’lOBOi’I
y4eOHOM JeSITeIbHOCTH

YPaBHEHUIO

https://resh.edu.ru/subject/
lesson/6148/

Paznen 3 Kuciopoaconep:xamnue oprannyeckue coequHeHHs1 4

Tema 3.1
Cnuprsl. ®eHon

JIu4HOCTHBIE Pe3yJbTaThl: COOMIOJCHHUS NPaBHI 0E30MacHOrO OOpalIeHHs C BEIIECTBAMHU B
OBITY, TIOBCETHEBHOI XM3HHU U B TPYJOBOH JEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
WHJMBUYaJIbHOM TpaeKTopun oOpa3oBaHus, Oyxymieil nmpodeccny u pearusani cOOCTBEHHBIX
JKU3HCHHBIX ITJIAHOB C y‘-léTOM JIMYHOCTHBIX HHTEPECOB, CHOCOGHOCTef/’I K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

Ilo3naBartenabHble YY/: CTPOUTH JOTHYECKUE PACCYKACHUS (MHIYyKTHBHBIC, I€IyKTUBHBIE, 110
QHAJIOTHHM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBICHUSX,
(hopMyIHpOBaTH BHEIBOJBI M 3aKIIOUCHUS; NPUMEHSTh B TPOIECCEe MO3HAHUS HCIIONb3yeMbIe B
XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJETH, MPeoOpa3oBEIBATh MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUH 3HaK (CHMBOJI) 3JIEeMEHTa, XUMHUecKas (OopMyIa, ypaBHEHHE XHMHYECKON peaKInu
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OpH PEIICHUH Y4eOHBIX IO3HABATENbHBIX M TPAKTHYECKUX 3a/a4, NPHMEHATh Ha3BaHHBIC
MOJZIENbHbIE MPECTABICHUS A BBIABICHHUS XapaKTEPHBIX MPU3HAKOB HM3yYaeMbIX BEIIECTB H
XUMHYECKUX PEaKIHH;

KommynnkatuBuble YVY/I: BbicTynmaTh ¢ Mpe3eHTAlMed pe3yJibTaTOB I103HABATEIbHON
JICSATEIBHOCTH, MOJIYYEHHBIX CAMOCTOATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IIpU
BBITIOJTHEHUN XMMHYECKOTO SKCIIEPUMEHTA, MPAKTHYECKOH paboTHl MO HCCIEJOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3aliy yueOHOro NpoeKkTa u popMyIUpOBaTh BHIBOJBI 10 pe3yibTaTaM
NPOBEEHHBIX HCCIICOBAaHUH IMyTEM COINIAaCOBAaHMS IIO3MLMH B XOAe OOCYXKICHHS M oOMeHa
MHEHHSMH

PeryasituBable YVY]I: OCyIIECTBIATE CAMOKOHTPOJIb CBOEM JEATEIbHOCTM Ha OCHOBE
CaMOaHaIN3a U CAMOOIICHKHI

Copep:xanne yuedGHOro MaTepuajia 1
1. IIpenensHble OXHOATOMHBIE CHHPTHI MeETaHOT ¥ 3TaHON: CTPOEHHE, PackppIBaTh CMBICI  H3y9aeMBIX TIOHSTHH
¢u3uyeckre W XMMHYECKHEe CBOWCTBA (peakMu C aKTUBHBIMH (BBIABIATH  MX  XapakTepHBIE  IPU3HAKH),

MeTaJulaMH, TaJIOTeHOBOAOPOAaMH, TOpeHue), IpuMeHeHne BomoponHas
cBA3b JleicTBHE METaHONA ¥ HTaHOJIA HA OPTaHU3M YeJI0BEKa
MHoOroaToMHbIC CIIUPTHI DTUIEHTIIUKOIb U IIUOEPUH:  CTPOCHUE,
(m3uIecKre U XUMUYECKHEe CBOMCTBA (B3aMMOJECHCTBHE CO IIEIOYHBIMH
MeTaJulaMH, KaueCTBEHHAs! PEaKIis HA MHOTOaTOMHBIE CITHPTBI)
JleiicTBie Ha oOpraHu3M 4eloBeka [IpuMeHeHWe TIiMIEepHHAa U
STUJICHTJTHKOJIS

®denon CTpoeHHE MOJIEKYJNbI, (DU3MYECKHE U XHMHUYCCKHE CBOMCTBA
¢enona TokcnunocTs denona [pumenenue denona

JleMoHCcTpanus

TOpEeHHUE CIUPTOB;

OKHCJIeHHE dTaHoaa okcuaoMm mMean (11);

B3aMMOEHCTBHE IIUIeprHa ¢ TuapokcuaoM Meau (11);

OKHCIICHUE aJIbJICTHJ0B aMMHAYHBIM pacTBOpoM okcuza cepedpa (I) u
runpokcunoM mean (11);

YCTaHaBIIMBaTh MX B3aMMOCBA3b, HCIONB30BaTh
COOTBETCTBYIOIIUE TOHSTUS TPU  OMHMCAHUM
COCTaBa, CTPOEHUS u IpeBpareHni
OpraHUYEeCKUX COCTMHEHUN

Hcmonp30BaTh XUMHYECKYI0 CHMBOJIUKY JUIS
COCTAaBIICHUS MOJCKYISAPHBIX U CTPYKTYypPHBIX
(pa3BépHyTOH, COKpamEHHON) thopmyn
OpPraHNYEeCKHX BELIECTB

VYcranaBnuBaTh TPHHA/UIEKHOCTh BENIECTB K

onpefeNnéHHOMY  KJaccy II0  COCTaBy u
CTPOCHUIO, Ha3bIBaTb HX IIO CHCTEMATHYECKOMH
HOMEHKIIAType; MIPUBOAUTD TPUBHAIIBHbIC
Ha3BaHUA

OTHENBHBIX HpeJIcTaBuTeNIeH KHCIIOPOJ-
COZEPKAMMUX COSTMHEHIH

XapakTepH3oBaTh COCTaB, CTpOEHHE,
NpUMeHeHHe, (QHU3HYEeCKHe U XHMHYECKHe

CBOMCTBa, BaXHEHIIME CHOCOOBI IONyYCHHS
THITUYHBIX Hpe}ICTaBI/lTCHeﬁ pasnw{Hbe KJI1aCCOB
KHCJIOPOJCOACPKAIINX COCOAMHECHHH (MEeTaHoa,
9TaHONa, TJIMIEPHHA, (EHoda);  BBIABIATH
TCHETHYECCKYI0  CBsSI3b ~ MEXIYy HUMH U
MOATBEPXKAATh €€  HATMYUe  YpaBHEHUSAMHU
COOTBETCTBYIOIIUX ~ XMMHYCCKHX PEaKIHid ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX HOpMYIT

https://resh.edu.ru/subject/
lesson/4769/

https://resh.edu.ru/subject/
lesson/5727/

Tema 3.2 JINYHOCTHBIE Pe3yIbTAThl: CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS], TOTUKY
AJberusbl. U apryMeHTHl APYTUMX IpPU aHAIN3€ Pa3IUYHBIX BHJOB y4eOHOW NEATEIbHOCTH; I[EHHOCTHOTO
KapGoHoBbIe OTHOIICHUS K WCTOPHMYECKOMY M HAyYHOMY HACIEAWIO OTCUECTBEHHOM XHMHUH; TOTOBHOCTH

KHCA0ThI. Cl10:KHBbIe OLICHMBATh CBOE MOBEJCHHE W TOCTYNKH CBOMX TOBAPHINEH C MO3UNMI HPAaBCTBEHHBIX U
3¢ upsI IPaBOBBIX HOPM M OCO3HAaHME MOCJEJCTBHH JTHX IIOCTYNKOB; ITOHMMAHUs CIEIU(PHUKH XUMUHU
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KaK HayKd, OCO3HaHui €€ poiau B (POPMHUPOBAHMM PALUOHAIBHOIO HAYYHOTO MBILIICHUS,
CO3ZIaHMU HEJOCTHOTO TIPEACTAaBIEHHs 00 OKpYXKAIOIIEM MHpE KaK O €IHHCTBE NMPUPOIBI U
4YelIoBeKa, B MO3HAHMUM MPHPOAHBIX 3aKOHOMEPHOCTEH M pemeHHH NpoOIeM COXpaHEHHS
TIPUPOHOTO PABHOBECHUS

Ilo3naBartesabnsbie YY/I: uCHONb30BaTh PU OCBOSHUH 3HAHUN IPUEMBI JIOTMYECKOTO MBILIUICHUS
BBIJICTATh XapaKTepHbIE NPH3HAKH MOHSATUH M YCTaHABIMBATH MX B3aUMOCBS3b, HCIIOJIBb30BATh
COOTBETCTBYIOIIUE IIOHATHA 1A 06’bﬂCHeHl/Iﬂ OTACIIBHBIX d)a](TOB H HBHCHMﬁ; BblGHpaTb
OCHOBAHHS U KPUTEPUH JUIS KIACCU(PUKAIMY BEIIECTB ¥ XMMHUYECKUX PEaKLUii; yCTaHABIMBATh
HNPUYHHHO-CIIEACTBEHHBIE CBSI3H MEXKY H3y4aeMbIMHU SIBICHHUAMH;

KommynukaTuBHble YY1 3a1aBaTh BOIPOCH IO CYIIECTBY 00CYKAaeMOM TeMBI B X0JIe JHajora
W/WIH JUCKYCCHH, BBICKa3bIBaTh HAEH, (DOPMYyIHPOBATH CBOM IPEIOKEHHS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEUTOKEHHOM 3a1a9

PeryastuBubie YY ]I caMOCTOSTENBHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIHHYIO
JeATeIbHOCTE, ONIpenelsis e€ LeNd M 3a/1add, KOHTPOJIMPOBaTh W IO Mepe HEeOoOXOAMMOCTH
KOPPEKTUPOBATh MpEIUIaracMblii  aqrOpUTM JCHCTBHUM MpH  BBIMOJHCHHH YYEOHBIX H
HCCIIe/IOBAaTENbCKUX 33/1ad, BEIOMpaTh HanbOosee >(QQeKTHBHBIA crocod UX pelieHust ¢ yu4eToM
MOJTy4YEeHHs] HOBBIX 3HAaHHH O BEIIECTBAX U XUMHUYECCKHX PEAKIMAX;

Copep:xanue yueGHOro MaTepuaJjia 2

1. Anppernmel U ketonsl Dopmanbaerdi, aneradbaerHi:  crtpoeHwme, | 1 XapakTepr30BaTh COCTaB, CTpOCHHE,
(u3uveckue W XMMHYECKHE CBOMCTBA (pEaknWd OKUCICHHA U MpUMEHEHHE, (U3UYCCKHE ©  XHMHYECKHE
BOCCTaHOBJICHHSI, KAYECTBEHHBIC PEAKIIHH ), TOJTYUYCHHE U IPUMEHEHHE CBOMCTBA, BaXHEHIIME CIOCOOBI TONyYEHHS
AUCTOH: CTpocHHE, (H3MUYCCKHE W XHMHYCCKHE CBOMCTBA (peakiuu TUNMYHBIX TPEICTABUTEICH PA3IMYHBIX KIACCOB
OKHCJICHHUSI M  BOCCTAQHOBJICHHsI), TOJyYCHHE W  MNpPUMCHCHHE. KHCJIOPOJICOICPIKAIIIX COeIMHEHHH
OIHOOCHOBHBIC Tpe/eibHbIe KapOOHOBBIE KHUCIOTHI MypaBbHHAsS U (popmanbaernma, amera’gbaeruaa,  yKCYCHOM
YKCyCHasl KHCJIOTBI: CTpOeHHe, (PU3NUeCKHe M XHMHYECKHE CBOMCTBA KUCJIOTBI, TJIFOKO3bI, KpaxMmala, LeJUTI0NI03bl);

(cBoticTBa, o0IUE

JUISL KJacca KUCTIOT, Peakmus dTepru(uKanum), MoayIeHne ¥ IPIMEHEHNE
CreapuHOBasi M OJICMHOBas KHCJIOTHl KaK IPEACTABUTENN BBICIIHX
KapOOHOBBIX KHCIIOT

MBpuia Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEe JieiicTBHe
Crnoxuble >(UpBl Kak NPOHM3BOJHBIE KapOOHOBBIX KHCIOT ['mapomus
cnoxHbIX 3¢upoB XKupsl ['maponus sxupos [Ipumenenue Kupos
buonoruyeckas pojb )KHUpPOB

IIpakTHYecKue 3aHATHA 1

IIpaktuueckoe 3ansrtue 5. VI3yueHue CBOWMCTB pacTBOpa YKCYCHOM
KHCIJIOTHI. BBIUMCIEHHS 1O YpaBHEHHMIO XHMHUYECKOH peakiuu (Macchl,
00bEMa, KOJIMYECTBA HMCXOHO- IO BEIIECTBA MM IPOJYKTa PEAKIUH 110
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO U3 MCXOAHBIX BEIIECTB
WU MPOJYKTOB PEaKInH)

OnuceIBaTh COCTaB, XHMHYECKOE CTPOCHHE H
MPUMEHEHHE O KUPOB, XapaKTepH30BaTh  HX
3HAUCHUE IS )KU3HEACATEIIFHOCTH OPraHu3MOB
Oco3HaBaTh OMACHOCTH BO3JCHCTBHS Ha >KUBEHIE
OpPraHM3Mbl  ONpENEeNEHHBIX  OPraHUYeCKHX
BELIECTB M TIOACHATh HAa IPHMEPax CHOCOOBI
YMEHBIIEHUS] M MPEJOTBPALICHUS HX BPETHOTO
BO3/ICHCTBHS Ha OPraHU3M UellOBEKa
Hcmonp30BaTh  €CTECTBEHHO-HAYYHBIE METOMBI
MO3HAHUSI — TPOBECHHE, HAONIOAEHNE W
ornucaHue XUMHYECKOTO JKCIIepUMEHTa
(maboparopHble U paKTHIECKAE pabOThI)
CrnenoBath npaBmiaMm 0Oe3omacHoil paboTsl B
11a00paTOpHU NPH HCIOIb30BAHUH XMMUYECKOM
nocyasl M 00OpYZOBaHUS, a TaKKe IpaBUiIaM
oOpallleH!s C BELIECTBAMH B COOTBETCTBHH C
HHCTPYKIMSMH  BBINIOJTHEHHSI  J1a0OpPaTOPHBIX
OTIBITOB M TIPAKTHYECKUX PAbOT 1O MOIyUEHHIO
1 M3yYCHUIO OPTaHUYECKUX BEIIECTB

https://resh.edu.ru/subject/
lesson/4776/

https://resh.edu.ru/subject/
lesson/5952/
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IpencraBusaTh pe3yjbTaThl OKCICPHMEHTa B
¢dopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiii U AeNnaTh BBIBOJBI HA UX OCHOBE
IMpoBogWTh  BBIYUCIEHHS O  YPaBHEHHIO
XUMHUYECKOU peaKIuu

CaMOCTOSTETIPHO TIAHUPOBATh M OCYIIECTBIATH
CBOIO H03HABATENbHYIO JIESITEIIbHOCTD;
MPUHUMATh AaKTUBHOE YYacTHE B TPYIIIOBOU
y4eOHOM JCATEIbHOCTU

Tema 3.3.
YriaeBoabl

JInyHOCTHBIE pe3yJIbTaThl: aKTUBHOI'O HEMPUATHS AEHCTBUMN, MPUHOCALIMX BPE] OKpYXKarolien
TIPUPOJHON Cpejie, YMEHHUsl NPOTHO3MPOBATH HEOIATONpPUSATHBIE SKOJIOTHUECKUE ITOCIEICTBHUS
MPeANPUHAMACMBIX JAEHCTBHH M NPeJoTBpamiaTh HX; HAINYHS PAa3BUTOTO 3KOJIOTMYECKOTO
MBIIIICHUS, 3KOJIOTUYECKON KYJIbTYpBI, OMbITA AEATEIBHOCTH SKOJOIHMUYECKOH HalpaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBAThCSI MMM B II03HABAaTENbHON, KOMMYHHMKAaTHBHOH W COLMAIBbHOMN
IIPaKTHUKE, CHOCOGHOCTI/I U YMCEHHS aKTUBHO IIPOTUBOCTOATH UACOJIOTUU XeMO(I)O6I/II/I;
IlosnaBaTenbHble YVYJI: BrageTb OCHOBaMHM METOAOB HAy4yHOTO IIO3HAHUS BELIECTB WU
XUMHYECKHX peaknui; QGopMymupoBaTh I€IM U 33JaYd  HCCICJOBAHUS, HCIIOIb30BATh
MOCTaBICHHBIE U CAMOCTOATEIBHO C(OPMYIUPOBAHHBIE BONPOCH B KauyeCTBE HMHCTPYyMEHTa
TIO3HAHUS ¥ OCHOBHI AT (POPMHUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKICHHH; BIafeTh HAaBBIKAMU CaMOCTOSTEIBHOTO IIAHHPOBAHHS W NPOBEICHHS YICHHYIECKHX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh yYMEHUs HaOMIOAATh 3a XOJOM IIpOLecca, CaMOCTOSTEIHHO
IPOTHO3HMPOBaTh €ro pe3yibTaT, (OPMyJIUPOBaTE OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUSA, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETaHHOM
paboTre; mMpHOOpETaTh OIBIT YYCHHUCCKON HCCIIEI0BATEILCKOW M MPOCKTHOW AEATCIBHOCTH,
HpOSIBIISATH  CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIIeHHS
MPaKTUYECKUX 3a]a4, IPIMEHEHHIO Pa3IMIHBIX METOMOB MO3HAHUS;

KommyHnunkaTusHuble Y'Y/l 3a1aBaTh BOIPOCH! 110 CYIIECTBY 00CYXkK/JaeMOil TEMBI B XOJ€ THanora
W/WIH JUCKYCCHH, BBICKAa3bIBaTh HAEH, (DOPMYyIHPOBATH CBOM IPEUIOKEHHS OTHOCUTEIHHO
BBINIOJIHEHUS NTPEJIOAKEHHOH 3a/1a4u

PeryastuBubie YY]I caMOCTOSTENBHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIHHYIO
JeATeIbHOCTb, Ompenessis e€ Leld M 3a/Jaud, KOHTPOJIMPOBaThb M IO Mepe HEeOoOXOAMMOCTH
KOPPEKTUPOBATh MpEIUIaracMblii  aqrOpuUT™M JCHCTBHUM MpH  BBIMOJHCHHH YYEOHBIX H
HCCIIeIOBAaTENLCKUX 3aJad, BEIOMpaTh HanOosee 3(PQEKTUBHBIN COCO0 UX PEHICHHUS € Y4ETOM
MOJTy4EeHHs] HOBBIX 3HAaHHH O BEIIECTBAX U XUMHUYECKHX PEAKIIMAX;

Coaep:xanue yueOHOT0 MaTepuasa 1

1. YrneBompl: cocTaB, KiIacCHQUKAIMA YIIEBOAOB (MOHO-, M- H
nonucaxapuabl) [Troko3a — mpocTeiimmii MOHOCaxapua: 0COOCHHOCTH
CTPOCHHS  MOJICKYJbl, (H3HYECKHME W  XHMHYCCKHE  CBOMCTBA
(B3ammoneiicteue ¢ rumpokcuaoM Menu (II), okuciaeHue aMMUaYHBIM
pactBopoM okcuna cepedpa (I), BocctaHOBIEeHHE, OPOKEHUE TIIOKO3BI),
HaXOoXJeHHE B MPHUPOJE, IPUMEHEHHE, Onoaorundyeckas posib @oToCHHTE3
®DpyKTo3a KaK U30Mep TIFOKO3bI

Caxapo3za — TMpeICTaBUTENb OUCAXapUAOB, THIPOIN3, HAXOXKICHUE B
PUPOJIE U TPUMEHEHHE.

OnucelBaTh COCTaB, XUMHYECKOE CTPOCHHE U
IIPUMECHEHHE  JKHPOB, XapaKTEpU30BaTb  UX
3HA4YEHHE JJIS KU3HEEATSIIbHOCTU OPraHU3MOB
Oco3HaBaTh ONACHOCTb BO3JEHCTBUS Ha XKUBbIE
OpPTaHM3MBl ~ ONPENCNEHHBIX  OPraHUYECKHX
BEIIECTB U MOSCHATH HA IpPUMEpax CIOCOOBI
YMEHBIIEHHUS ¥ IPEAOTBPALICHUS] UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa

https://resh.edu.ru/subject/
lesson/6150/

https://resh.edu.ru/subject/
lesson/5413/
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Kpaxman u nenmrono3a kak mnpupoaHsie noiauMepsl CTpoeHue Kpaxmana
n  uemmonodbl  duznueckue M XMMHUYECKHE CBOWCTBA Kpaxmana
(TMApoNn3, KaueCTBEHHAS PEaKIHs C HOJJOM)

JlemoHcTpanus:

B3aumojeiicTBue kpaxMaia ¢ HOA0M

HWnanBuayaabHble MPOEKTHI

Pe3unoBoe sii1o.

I/Iayqel-me OTIICYATKOB I1AJIBIICB.

Kpaxmain B npogyKkTax mUTaHHS
N3yuenue nnecenu

W3rorosnenne kpacoxk.

W3zyuenne mokonana

KonctpymnpoBanue MoJeKyiI.
HccnenoBanue MOJIOKa B IOMAaIlIHUX YCIIOBHSX.
BunusiHUe TITI0TEHA HA OPTraHM3M YeNOoBeKa
HccnenoBaHrue aHTUOMOTHKOB.
Omnpenenenne KauecTBa Méaa

Bnustaue 3yOHOI macTsl Ha 3Manb 3y00B.
HccnenoBanue HEIOTOHOBCKOM JKHIKOCTH.

Pa3gen 4. A3oTcoaepaxaniye opraHudecKne coeIuHeHust 1

Tema 4.1. AMHHBIL.
AMMHOKHCJIOTHI.
Beaxu

JINYHOCTHBIE Pe3yIbTATHI: CIIOCOOHOCTH MOHUMATh U IIPUHUMATh MOTHUBEI, HAMEPEHUS], JIOTUKY
U apryMeHThl APYIUX [pPU aHAIU3€ Pa3JIMYHbIX BHJOB y4eOHOW NEATEIbHOCTH; LIEHHOCTHOT'O
OTHOIICHUsSI K MCTOPHYECKOMY W HAy4YHOMY HACJIEAMIO OTCYECTBEHHOW XUMHH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHHE W TOCTYNKH CBOMX TOBAPHINEH C MO3ULIMI HPAaBCTBEHHBIX H
HPAaBOBBIX HOPM M OCO3HAHHME IOCIEACTBHI 3THX IOCTYIIKOB; IIOHHUMaHHs CIEUU(PUKH XUMHU
KaKk HayKH, OCO3HaHHsA e€ ponu B (OPMHPOBAHHU DPANMOHATHHOTO HAYYHOTO MBIIIICHHS,
CO3ZIaHMM MEJOCTHOTO TIPEACTAaBIEHHS 00 OKpYKAIOmeM MHpE KaK O eIHHCTBE NMPUPOIBI U
YyeJoBeKa, B MO3HAHUM NPHPOAHBIX 3aKOHOMEPHOCTEH M pemieHHH IpoOJeM COXpaHEHHS
TIPUPOHOTO PABHOBECHUS

ITosnaBaTenbHble YY I: HCIIOIB30BATh IPU OCBOCHUM 3HAHUN NPUEMBI JIOTHYECKOI'O MBIIUICHUS
BBIICISITh XapaKTepPHBIC IPHU3HAKKM IMOHSITHUH W YCTAHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOLIME TOHATHS JUI OOBSACHEHHMS OTHENbHBIX (AKTOB W SBICHUH; BBIOMpATh
OCHOBAHHS U KPUTEPUH JUIA KIACCU(DUKAIUHU BEIIECTB U XMMHUECKUX PEaKLUi; yCTaHABIMBAaTh
TIPUYUHHO-CIEACTBEHHBIE CBA3U MKy U3y1aeMbIMH SIBICHUSIMU,

KommynukatuBHble Y'Y/ 3a1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIa€MOU TEMBI B XOJIE THAJIOTa
W/WIH JWUCKYCCHH, BBICKA3bIBaTh HJEH, (OPMYIHMPOBATH CBOM IIPEIJIOKCHUS OTHOCHTEIBHO
BEITIOJTHEHUS TIPEUTOKEHHOM 3a/1a9u

PerynsituBuble Y'Y/ caMOCTOATENbHO IUIAHUPOBATH U OCYIIECTBIATH CBOIO MO3HABATEIbHYIO
JeATENIbHOCTD, ompenensas e Leiau M 3aJayd, KOHTPOJIMPOBaTh M IO Mepe HEoOXOAMMOCTU
KOPPEKTUPOBaTh TMpEJaraéMplii auroOpuT™M JAEHCTBUH IIpUM  BBINOJNHEHUH y4YeOHBIX U
HCCIIe/IOBAaTENbCKUX 3a/1ad, BbIOUpaTh Haubosee dQQeKTHBHBIA crocod UX pelieHus: ¢ yu&ToM
TIOJTyYCHUS] HOBBIX 3HAHHUH O BEIIECTBAX U XMMHUUECKUX PEAKIHAX;

Copep:xanue yuedHOro MaTepuaJia 1

AMUHBL. MeTWIaMUH W aHWIHH: CO- CTaB, CTPOCHUE, q)HSH‘IeCKI/IC u

PackpriBath

CMBICIT H3Yy4YaC€MBbIX

MTOHATHI

https://resh.edu.ru/subject/
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XHUMUYECKHE CBOKCTBA (TOPEHHUE, B3AaUMO/ICHCTBIE C BOAOH 1 KUCIOTAMH).
AMMHOKHUCIIOTHI KaK aM(OTepHbIe OpraHuyecKue coequneHns: Gu3ndeckue
M XHMHUYECKHE CBOHCTBa aAMHHOKHCIOT (Ha MpUMepe TIIUIIHA)
Buonormueckoe 3HaueHNE aMHHOKHCIIOT

TlenTuae

Benku kak npupojHble BBICOKOMOJIEKYJISIpHbIE coenuHeHust [lepBuuHas,
BTOpUYHAsT M TPETHYHAs CTPYKTypa OenkoB XHMHYECKHE CBOWCTBa
0ENKOB: THAPOIIN3, ACHATypalus, KaueCTBEHHbIC PEaKIK Ha OeIKH
JleMoHCcTpauuu

JeHaTypaiys OCIKOB MPU HarpeBaHHH; LBETHBIC PEaKLUK OEIKOB

(BBIBIIATH ~ MX  XapaKTEpHbIE  IMPU3HAKH),
yCTaHaBIMBaTh HMX B3aWMOCBSI3b, HCIOJB30BaTh
COOTBETCTBYIOIINE TMOHSTHSI TPU  OIKMCAHUH
cocTaBa, CTPOCHUS u npeBpaleHui
OpraHUYeCKUX COCIHHEHHI

Vcronp30BaTh  XUMHYECKYH) CHMBOJIMKY JUISL
COCTAaBJICHUS MOJIEKYIAPHBIX M CTPYKTYPHBIX
(pa3BépuyToHid, COKpaIEHHOM) hopmyn
OpPraHUYECKHX BEILIECTB

Omnpenensarts  NPUHAUISKHOCTh — BEIIECTB K
OIPEAEIEHHOMY KJIaCCy 10 COCTaBY U CTPOCHHUIO,

Ha3bIBaTh ux o CHCTEMATHYECKOH
HOMEHKJIaType; [PUBOJIHUTD TPHBHAJIbHBIC
Ha3BaHUs OTJCJIBHBIX IPEACTaBUTENCH

XapakTepu3oBath cocCTaB, CTpOEHHE,

MpPUMECHEHHE, (QU3MYCCKHE ©  XUMHUYCCKHE
CBOWCTBA, BaKHEHIIME CcHOCOOBI MONyYeHHS
TUNUYHBIX TPEACTABUTENICH  a30TCOACPIKAIINX
coequHeHni (riuuuHa u OenkoB) [losicHATE Ha
npuMepax 3HadeHWe OCNKOB /IS OpraHu3Ma
YeJIoBeKa

Hcnonp30BaTh  €CTECTBCHHO-HAYYHBIE METOJIBI
IIO3HAHUA e HaGJ’llO)laTb u OIIUChIBATH
JIEMOHCTPAIIHOHHBINH YKCIICPUMEHT
CaMOCTOSITEeNbHO TIAHUPOBATh U OCYILECTBILSITH
CBOIO [103HABATEIbHYIO JIEATENBLHOCTD;
MPUHAMATh AKTHBHOE Yy4acTHE B TPYIIIOBOM
Y4eOHOH AeSTeTbHOCTH

lesson/4743/

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

lesson/6296/

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

lesson/5452/

Pazneu. 5. BeicokomoJiekyIsipHbIe COCAMHEHUS 1

Tema 5.1 [lnactmacenl. | JIMYHOCTHBIE Pe3yJbTAThI: COOIIOACHUS NpaBHI 0E30IIACHOrO OOpAallleHHs C BElleCTBaMU B
Kayuyku. Bookna OBITY, TIOBCETHEBHOI KM3HHU U B TPYJOBOH JEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
UHANBHIYaJIbHON TpaeKTopuu 00pa3oBaHus, Oyayiield npodeccun M peaaM3aniy COOCTBEHHBIX
JKU3HCHHBIX ITJIAHOB C y‘-léTOM JIMYHOCTHBIX HHTEPECOB, CHOCOGHOCTCf/’I K XUMHH, UHTEPECOB U
oTpeOHOCTEH 001IeCTBa;
Ilo3naBartesabHble YY/I: CTPOUTH JOTHYECKUE PACCYKACHUS (MHIYyKTHBHBIC, I€TyKTUBHBIE, I10
QHAJIOTHH), BBIIBIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMSI B PAacCMaTPUBAEMBIX SIBICHUSX,
(hopMyIHpOBaTH BHEIBOJBI M 3aKIIOUCHUS; NMPUMEHSTh B TPOIECCE MO3HAHUS HCIIONb3yeMbIe B
XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa3oBEIBATE MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUecKas (opMyIia, ypaBHEHHE XHMHYECKON peaKInu
NpH PEeIICHUH YYeOHBIX IO3HABATENbHBIX M TPAKTHYECKUX 3a/ad, NPUMEHATh Ha3BaHHBIE
MOJCJIbHBIC NMPEACTABJICHUSA JJIS1 BBIABJICHUS XapaKTEPHBIX IMPU3HAKOB HU3Yy4YaceMbIX BEIIECTB U
XUMHUECKUX PEaKIuii;
KommynunkatuBable YVYJ/I: BbicTynmaTh ¢ Npe3eHTalMed pe3yibTaToOB I103HABaTEIbHOMN
JCSTEIbHOCTH, HOJIYYEHHBIX CAMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IpU
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BBIIIOJTHEHUH XHUMUYECKOTO HKCIIEPUMEHTA, MPAKTUYECKOW PabOThI IO HMCCIICAOBAHUIO CBOICTB
M3y4aeMbIX BEIECTB, peaan3alii yueOHOro MpoeKkTa U GOpMyIHPOBATh BHIBOBI IO Pe3ysibTaTaM
MPOBENEHHBIX HCCICAOBAaHUN IyTEM COTJIACOBAHUS IO3UIMH B XoAe OOCYXKIEHHS W OOMeHa
MHEHHMSIMHU

PeryasituBubie YVY]I: OCylIECTBIATH CAMOKOHTPOJb CBOEH JESTEIBHOCTH Ha OCHOBE
caMOaHaJIN3a ¥ CAMOOIIEHKH

Copep:xanne y4e0HOro npeamera 1

1. OCHOBHbIE TOHSTUS XHMHH BBICOKOMOJIEKYJIIPHBIX — COCAWHEHUIL: Bnanets N3y4aeMbIMU xumudeckuMu | https:/resh.edu.ru/subject/
MOHOMED, IOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPU3ALNH, MOHATUAMM: PacKpbIBaTh CMBICT H3y4aeMbIX | lesson/6095/
cpemHssi  MoyleKynspHas ~Macca  OCHOBHBIE  METOABI  CHHTE3a MOHATHA W TPHUMEHATH OTH TOHATHA Tpu | https://resh.edu.ru/subject/
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI — MTOJTMMEPU3AIHS u ONHCAaHUU cocTaBa u ctpoeHus | lesson/6152/
TOJTMKOHICHCAITHS BBICOKOMOJICKYJISIDHBIX OpPraHMYECKHX BEIIECTB, | https://resh.edu.ru/subject/
ITnactmaccel  (MOJMATHIICH, — TOJHMIPONHICH,  MOJHUBUHUIXJIOPHI, JUIsl OOBSICHEHHUSI OT/IEIBHBIX (DaKTOB U SBIICHHI lesson/4777/
HOJIUCTHPOII). Ucnonp30BaTh XMMHYECKYI0 CHMBOJIMKY Juisi | https://resh.edu.ru/subject/
Harypanbhbriit u CHUHTETUYECKHE Kay4qyKd (OyTaaneHOBBIH, COCTaBIICHUSI CTPYKTYpHBIX (Gopmyn BemiecTB u | lesson/4823/

XJIOPOIIPEHOBBIA W H3ONPEHOBBIM). BonokHa: HaTypanbHble (XJIOIOK,
HmIepCTh, MIENK), HCKYCCTBEHHbIe (AlleTaTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHE (KAaIpOH M JaBCaH)

JlemoHcTpanus

O3HAKOMJICHHE C 00pa3laMu IIPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
TIACTMACC, KAyIyKOB

YpaBHEHU  peakuuit
HOJHMKOHJICHCAIIUN

TNoJIMMepu3aliuu u

I/IH}Il/lBl/lllyaJIl:HLle MPOEKTHI
HpOCKT M3IrOTOBJICHUS JIM3yHA

Paznen 6. TeopeTuyeckne 0CHOBBI XMMHH 9

Tema 6.1. CTpoenue
aTOMOB.
Ilepuoauyeckuii 3aKoH
u [lepunoguyeckas
CHCTEMA XHMUYECKUX
sjaementoB /1. U.
MenpeneeBa

JInYHOCTHBIE Pe3yIbTAaThl: CIIOCOOHOCTH MOHMMATh M IPUHUMATh MOTHBEI, HAMEPECHUS], TOTUKY
U apryMeHTHl APYTUX IpPH aHAIN3€ Pa3IUYHBIX BHJOB y4eOHOW NEATEIbHOCTH; IEHHOCTHOTO
OTHOLICHUSI K HCTOPUYECKOMY M HAy4dHOMY HACICOUIO OTEYECTBEHHOH XHMUH; IOTOBHOCTU
OLICHUBATh CBOE MOBEJCHHE W TIOCTYNKH CBOMX TOBApHINEH C MO3UNMI HPAaBCTBEHHBIX U
NPaBOBBIX HOPM M OCO3HAHME MOCJEJCTBHH JTHX IOCTYNKOB; ITOHHMAHUS CIEHIU(PUKA XUMUHU
KaKk HayKd, OCO3HaHWs e€ posu B (POPMHUPOBAHMH PALMOHANTEHOTO HAYYHOTO MBIIUICHUS,
CO3ZIaHMU HEJIOCTHOTO TPEACTAaBIEHHS 00 OKpYXKAIOIIEM MHpPE KaK O €IHHCTBE NMPUPOIBI U
YeJIOBEKa, B IO3HAHMM MNPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHH Mpo0JIeM COXpaHEeHUs
TIPUPOHOTO PABHOBECHUS

Ilo3naBaTtesbHble Y'Y /l: UCHONB30BATh IPU OCBOEHUH 3HAHUN TPUEMBI JTOTMUECKOTO MBILIUIEHUS
BBLICJIATh XapaKTEpHbIC IPU3HAKKA MOHATUH U YCTAHABJIUBATh UX B3aHMOCBA3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHSATUS JUIi OOBSCHEHHS OTJENbHBIX (DAKTOB M SIBICHHWIl; BHIOMPATH
OCHOBAHHS U KPUTEPUH JUIS KIACCU(UKAIMY BEIIECTB ¥ XMMHUYECKUX PEaKLUii; yCTaHABIMBATh
HMPUYMHHO-CJIECCTBEHHbIE CBSI3U MEX/Y U3Y4aeMbIMU SIBICHUSIMU;

KommynukaTuBHble YY1 3a1aBaTh BOIPOCH MO CYIIECTBY 00CYKAaeMOM TEMBI B X0JI€ Hajora
W/WIM JMCKYCCHH, BBICKa3blBaThb HIEH, (OPMYJIMPOBATH CBOM HPEIOKEHHS OTHOCHUTENIBHO
BBITIOJTHEHUS TIPEUIOKEHHOM 3a1a91

PeryasituBnbie Y'Y/l caMOCTOSTENbHO IUIAHUPOBATh M OCYLIECTBISATH CBOIO IO3HABATENIbHYIO
JeATeIbHOCTD, ONIpenelsis e€ LeNd M 3a/1add, KOHTPOJIMPOBaTh M IO Mepe HeOoOXOAUMOCTH
KOPPEKTHPOBaTh  NpeJularaéMblii  aJTOPUTM  AEHCTBHH TIpM  BEHIONHEHHUHM  y4YeOHBIX U
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HCCIIEIOBATENbCKUX 3a/1ad, BbIOUpaTh Haubosee 3(QQeKTHBHBIA crocod UX pelieHus: ¢ yu4EToM
HOJIYYeHHs] HOBBIX 3HAHMI O BEIIECTBAX U XUMUUYECKHX PEaKIMsX;

Copnep:xanue y4edOHOro MaTepHaia 1
1. Xumuueckuil 21eMeHT AToM  Sapo aTtoma, M30TOIBI. DJIEKTPOHHAS PackppiBaTh  cMBICT ~ HW3ydaeMbIx — HoHATHH | https://resh.edu.ru/subject/
o0otouka DHepreTHIecKie YpOBHH, ITOJYPOBHH ATOMHEBIE OpOHTANH, S-, (BBIBIIATH WX  XapaKTepHbIE  MpU3HAaKH), | lesson/5581/

p-, d-omemenTl OCOOSHHOCTH  paCIpeieNieHHs]  JJIEKTPOHOB II0
opOUTaNsIM B aroMax O3JEMEHTOB IIEPBBIX YETHIPEX IEPHOMIOB
DJeKTpoHHAs: KOH(UTypanus aToMOB
Ilepuonnueckuii 3axkoH u Ilepuonuueckas
JJIEMEHTOB

O W MenneneeBa CBsi3p NepHOAMYECKOro 3akoHa M Ilepromudaeckoit
cucreMbl xumudeckux ieMeHTtoB J[ I MenzaeneeBa ¢ coBpeMEHHOH
Teopuel CTpPOEHHsS aTOMOB 3aKOHOMEPHOCTH W3MEHEHHsS CBOICTB
XHUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX HMH IIPOCTBIX U CIIOXKHBIX
BEILECTB MO IpyIMNaM U MepuojaM 3HaueHHe MEepUOJUYECKOro 3aKOHa B
pa3sBUTUU HAYKH

JemoncTpanuu

Buner Tabmun «llepronuueckas cuctema Xxumudeckux snementos I U
Memnneneea»

CUCTeMa XHMHUYCCKHUX

yCTaHaBIMBATh X B3aUMOCBSI3b
PackpsiBaTh cMbICT nepuoaudeckoro 3akona Jl 1
Menpeneesa u JIEMOHCTPUPOBATh ero

CHUCTEMATU3UPYIOLIYI0,  OOBSACHUTEIBHYI0 U
MIPOTHOCTHIECKYIO (DYHKIINH
XapakTepu30BaTh JNEKTPOHHOE CTPOCHHUE

aTOMOB XUMHYECKHX DJIEMEHTOB 1—4 mepuomos,
HCTIONB3YSI HOHSTHS

«s-, p- d-aneKkTpoHHbIE
«IHEPreTHYEeCKUe YPOBHID)
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHYECKHUX DJJICMCHTOB U HUX COC]II/IHeHl/Iﬁ 1o
TIepro1aM

u rpynnam Ileproanueckoit CUCTEMBI
xuMuueckux 3aeMeHToB JI 1 Menneneesa

opoOuTamy,

https://resh.edu.ru/subject/
lesson/5911/

Tema . CTpoenne
BelllecTBA.
MHuoroo6pa3sue
BellleCTB

JIn4HOCTHBIE Pe3yJIbTATBI: AKTUBHOI'O HENPUATUS ACHCTBUM, IPUHOCALIIUX BpeJl OKpYy>Karoliel
HNPUPOAHON Cpele, YMEHHs IPOrHO3MPOBATH HEOIArONpPUsITHBIC SKOJOTHYECKUE IOCIEICTBUS
HOpEANPUHUMAEMbIX JACHCTBUII U IpeloTBpalliaTh MX; HAJIUYUS Pa3BUTOrO 3KOJIOTHYECKOrO
MBIIIICHUS, KOIOTHYECKON KYJIbTYpHI, OMbITA AESTEIBHOCTH SKOJOTMYECKOH HANpaBIeHHOCTH,
YMEHHUSI PYKOBOJCTBOBATHCSI MMH B II03HABAaTEJIbHOH, KOMMYHHMKATUBHON M COLMAIbHOMN
MPaKTUKE, CIOCOOHOCTH M YMEHHS aKTHUBHO IIPOTUBOCTOSTH UACOJIOTHH XeMO(POOHH;
Ilo3naBarteabHble YYJI: BiageTb OCHOBaMHU METOJOB HAy4HOrO TIIO3HAHUS BEIIECTB U
XMUMHYECKUX peakuui; QopMmynupoBaTh IeIM W 3aJaddl  HCCICJOBAHUS, HCIIOIb30BATh
TIOCTABJICHHBIE M CaMOCTOSTENIBHO C(HOPMYINPOBAHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTa
TIO3HAHHU U OCHOBBI IJIs1 (bOle/IpOBaHI/IH TUIIOTE3bI 110 IPOBEPKE NPABUIBHOCTHU BBICKA3bIBAEMBIX
CYXJIeHUH; BIIaJleTh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS U IPOBEACHHS YUEHUYECKUX
9KCHEPHUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOMIOATh 32 XOIOM IIPOIECCa, CaMOCTOSITEIIEHO
MPOTHO3MPOBATh €ro pe3yibTaT, (GOpMyIHpoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIEHO
JIOCTOBEPHOCTH DPE3yJIbTaTOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore; mpuoOOpeTaTh OIBIT YYEHHYECKOH HCCIIEOBATENILCKOW M IMPOEKTHOW AEATEIHHOCTH,
HPOSIBIISITH  CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIFHOMY IIONCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIn4HbIX METO/I0B [103HAHUS;

KommynukaTtuBuble YV ]I 3a1aBaTh BOIPOCH MO CYIIECTBY 00CYKAaeMOM TEMbI B XOJIC THAJIOra
W/WIH JWUCKYCCHH, BBICKA3bIBaTh WHJEH, (OPMYIHPOBATH CBOM IPEIJIOKSHUS OTHOCHTEIIBHO
BBINIOJTHEHUSI TPEJIOKECHHOH 3a/1a4u

PeryasituBHble Y'Y/l caMOCTOSITENbHO IUIAHUPOBAaTh M OCYLIECTBIISATH CBOIO IO3HABATENIbHYIO
NIESITEIHOCTD, ONpenelsis e Lend W 3afadyd, KOHTPOJIUPOBATH U MO Mepe HEoOXOAUMOCTH
KOPPEKTHPOBAaTh MpEeAJaraeéMblii  alrOpUTM JACUCTBHH TIPH  BBINONHEHWH YYEOHBIX U
HCCIIEIOBAaTENbCKUX 33/1a4, BEIOMpaTh Haubosnee 3(QQeKTHBHBIA croco0 MX peHieHHs: ¢ yu&ToM
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IIOJIY4YE€HUSA HOBBIX 3HAHHUM O BEMIECTBAX U XUMHYCCKUX PEeaAKLIUAX;

Copep:xanne yuedHOro npeamera 1

1 CrtpoeHue BemiecTBa XHWMHUYECKas CBS3b BHIBI XMMHYECKOH CBS3H
(xoBaJIeHTHasT HENOJSIpHAsT M TOJISIpHAs, WOHHAs, MeTaJIMYecKas)
MexaHu3Mbl 00pa30BaHMsl KOBAICHTHOW XMMHYECKON CBS3M (OOMEHHBIN
U JOHOPHO-aKUENTOpHBI)  Bomopomnas  cBs3p  BamentHocTth
OnexrpoorpuniaresbHOCTs  CTeneHb oOkucieHuss VIOHBI: KAaTHOHBI U
AQHHUOHBI

BemectBa MOJEKYJISPHOIO W HEMOJIEKYJSPHOTO CTPOEHHUS 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA THWIIBI KPHCTAIMYECKHX PEIETOK M
CBOMCTBA BEILECTB

Ilonsatne o nucnepcHsix cucteMax VICTUHHBIC M KOJUIOUIHBIE PacTBOPBI
MaccoBas 10751 BEIIIECTBA B PACTBOPE
Knaccudukamuss ~ HEOpraHWYeCKHX  COCIUHEHUIt
HEOpraHW4ecKuX BellecTB ['eHeTnyeckas CBA3b
BEIECTB, MPUHAUISKALIUX K Pa3THIHBIM KJlaccaM

Homenkinatypa
HEOPraHUYeCKUX

PackpeiBath cmbIcn HU3y4aeMbIX  TOHATHH
(BBIOETATh HMX XapakTepHble IpH- 3HAKHA) U
MIPUMEHSTh 3TH MOHSATHS MPH ONHCAHUU COCTaBa

U CTPOCHHS  BEIIECTB, Ui  OOBSICHCHHS
OTJICNTbHBIX (haKTOB

U SIBJICHUU

Onpenenars BUJIbI XUMHYECKOU CBS3H
(KOBaJICHTHOH, HOHHOM, METaJNIMYECKOM,
BOJIOPOJIHOM) B COCAUHECHHSIX, THIT
KpUCTAJUTMYECKON pemérku KOHKPETHOTO
BEILECTBA

OHpe}leJ’IHTL BAJICHTHOCTb U CTCIICHb OKUCJICHHS

XUMHYCCKUX OJICMCHTOB B COCAWHCHHAX
Ppas3IMYHoOro cocraBa
l'[posomm; BBIYUCJICHHUSA C HCIOJIb30BaHHUEM

IIOHATHUA «MacCCOBas O0JIA BEIICCTBA B paCTBOPE»

https://resh.edu.ru/subject/
lesson/6479/

https://resh.edu.ru/subject/
lesson/6332/
https://resh.edu.ru/subject/
lesson/5911/
https://resh.edu.ru/subject/
lesson/5581/

HWuanBuayaibHble NPOEKTHI
XuMusl BOKpYT Hac.

Tema 6.3.
XuMuyecKue
peakuuu

JIudHOCTHBIE Pe3yJbTaThl: COOJIOJCHUS INPaBHI 0E30IacHOrO OOpamIieHHs C BEIIECTBAMHU B
OBITY, TIOBCETHEBHOI XM3HH U B TPYJOBOM JEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
MHJMBUyalbHOM TpacKTopuu oOpa3oBaHus, Oynylueil nmpodeccuu u peanrusanud coOCTBEHHBIX
JKM3HEHHBIX IUTAHOB C y4ETOM JHYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH, WHTEPECOB U
notpedHOCTeH 001IecTBa;

Io3naBartenbHble YY/I: CTPOUTH JIOTHYECKHE pacCyXIeHHUS (MHIYKTUBHBIC, NEIyKTHBHEIE, IO
QHAJIIOTHN), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B PAacCMaTPUBAEMBIX SIBICHUSX,
(hopMyIMpOBaTH BHIBOJBI M 3aKIIOYESHUS; NMPUMEHSTh B IPOIECCE MO3HAHUS HCIIONb3yeMble B
XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPeoOpa3oBEIBATh MOJEIbHBIC MPEJCTABICHUS —
XUMHYECKHH 3HAaK (CHMBOJ) 3JIEMEHTa, XMMHUYecKast pOopMyIla, ypaBHEHHE XUMHUYECKOH peaKuu
OpY pEIICHUH Y4eOHBIX I103HABATEIbHBIX M IPAKTHYECKHX 33/1a4, HPUMEHSTh Ha3BaHHbIC
MOZENbHbIE MPEACTABICHNS OIS BBIABICHHS XapaKTEPHBIX NMPU3HAKOB HM3YyYaeMBIX BEIIECTB H
XUMHUECKUX pEaKLHii;

Kommynnkaruuple YYJ/I: BbICTynaTb C Ipe3eHTallMedl pe3ysbTaTOB II03HABATENILHON
JEATeTbHOCTH, IONYyYCHHBIX CaMOCTOSITENPHO MIM COBMECTHO CO CBEPCTHHKAMH IPHU
BBITIOJTHEHHH XUMHYECKOTO SKCIIEPHMEHTa, MPAKTUUECKOW pabOoTHI 110 HCCIEAOBAHHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pean3aliy yueOHOro IPOeKTa U (JOPMYJIUPOBATh BEIBOABI IO Pe3yJIbTaTaM
MPOBEAEHHBIX MCCIIEOBAHUM IMyTEM COINIacOBaHMA IO3MLMI B XoAe OOCyXIeHHS U OoOMeHa
MHEHHSIMH

PeryasituBuble YVY]I: oOCyIIECTBIATh CAMOKOHTPOJIb CBOEM JESATEIBHOCTHM Ha OCHOBE
CaMOaHaJIN3a U CAMOOIICHKHI

Coaep:xanue yueOHOT0 MaTepuasa 7 https://resh.edu.ru/subject/
1. XuMnveckas peakims. 3 OOBACHATH 3aBUCHUMOCTh CKOPOCTH XHMHYCCKOU lesson/4938/
Krnaccubukanus XMMHYCCKHX peakiMii B  HEOPraHWYECKOH U PEaKIfu OT Pa3InYHbIX (aKTopoB
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OpPraHMYEeCKOH XHUMHU 3aKOH COXPAaHEHUS MAacChl BEIECTB; 3aKOH
COXPaHEHUs U MPEBPALCHUS SHEPTUU PH XUMHUUECKHX PEaKLIUIX
CKOpocTh peakuuu, eé 3aBHCUMOCTb OT Pa3jJH4YHBIX (aKTOpoB
Obpatumble peaknui XUMHYECKOe paBHOBecHe DaKkToOpshl, BIUAIONINE HA
cocTosiHHE XUMu4ueckoro paBHoBecus [Ipuanumn Jle larense
OnextponuTnyeckass auccoryanys CHIbHBIE U C1a0ble SIEKTPOIUTEL
Cpena BOJHBIX PAacTBOPOB BEILIECTB: KHUCJAs, HEHUTpasibHas, IICIOYHAS
Tlonstre o BomopomHoMm mokasarene (pH) pactBopa. Peakimu noHHOTO
oOmeHa ['uIponu3 opraHn4ecKux 1 HEOPraHUIECKUX BEIECTB.
OKHMCINTEeNTbHO-BOCCTAHOBUTEIbHbIE peakuuu [onsTue 00
JJIEKTPOJIN3E PAcIUIaBOB U pacTBOPOB coleil. [IpuMeHeHne aneKTpoIn3a.
JdemMoHcTpauun

MOZENN KPHUCTALIMYECKUX PEIIETOK; pa3iioxKeHHe IepoKCHAa BOJOpoIa
B IIPUCYTCTBHH KaTaJn3aropa

IIpakTHYecKue 3aHATHSA 2

Ipaktnueckas pabora 6. Bnusinue pazianusbix (akKTOPOB Ha CKOPOCTD
XMMHUYECKON peaknuu. BpIuMcIeHus:: pacyeTbl C  HCIHOJIBb30BaHUEM
MOHATUSL «MaccoBas JI0JIi PAcTBOPEHHOTO BEIIECTBA»; PACUYETHI IO
YPaBHEHUSIM XMMUYECKUX DPEaKLUUH, B TOM 4YHCIE TEPMOXUMHUECKUE
pacu€Thl

JlaGopaTopHble 3aHATHS 2

JlaGoparopuass pabora 1. IlpoBeneHue peakinuii HOHHOTO OOMEHa;
oIpeJeNieHne Cpelbl PacTBOPOB BELIECTB C MOMOUIBIO YHHUBEPCATIBLHOTO

Omnpenensrb XapakTep CMELICHHS XUMHYECKOro
paBHOBeCHSI B 3aBUCUMOCTH OT  BHEIIHEro
Bo3aeiicteus (mpuHiu Jle [laTtenne)

CoCTaBiATh YPaBHEHHS pEaKUUH pas3IUYHBIX
TUIIOB; TIOJHBIE M  COKPAIIEHHBIE HOHHBIC
YPaBHEHUSI DPEAKIUH, YYUTHIBAsl YCIOBHS, IIPH
KOTOPBIX 3TU PEaKIUU UAYT 10 KOHIIA

IoaTBepxaaTh CyHIECTBOBAaHHE TI'€HETHYECKOM
CBSI3M MEXJly HEOPIraHMYECKUMH BEILECTBAMH C

TTOMOIIIBIO YpaBHEHUH COOTBETCTBYIOLINX
XUMUYECKUX PeaKIui
[IpoBoauTs, Ha0II01aTh " OIHMCHIBATh

XUMHYECKHH DKCHEPHMEHT: IO OIpeeIeHHIO
cpezbl BOAHBIX PAaCTBOPOB BEIIECTB, BHISIBICHHIO
YCIOBUI MPOTEKAHHUsI PEaKIUii HOHHOTO OOMEHa,
W3Y4YEHHIO BIMSHHS Pa3IMYHBIX (AKTOPOB Ha
ckopocth  peakumii  CiemoBaTh — MpaBUIIaM
10JIb30BaHUS XUMHUECKOMN nocynoi u
nab0paToOpHBEIM 000PYIOBAaHHEM

IpencraBnsaTs Ppe3yIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B (QopMme 3almcH ypaBHEHUH
COOTBETCTBYIOIINX PEaKIUi U JieNaTh BEIBOIBI HA
UX OCHOBE

IIpoBogUTH  BBIUKMCIEHHS 10  YpaBHEHHUSIM

HHJIHMKAaTOopa o
XMUMUYECKUX  peakuuif, B  TOM  4YHCIE
TEPMOXHMHUECKHE PACUETHI
Pazneus 7. Heopranndeckas xumust 3
Tema 7.1. JINYHOCTHBIE Pe3yIbTATHI: CIIOCOOHOCTH MOHMMATh M IIPUHUMATh MOTHUBEI, HAMEPEHUSI, JIOTUKY
HemeTtanisl M apryMEHTHl APYTHX TPU aHAJIW3€ Pa3IHYHBIX BUAOB Y4eOHOU NESATENHHOCTH; IIEHHOCTHOTO

OTHOILIGHUSI K HCTOPUYECKOMY U HAYYHOMY HACJICAHIO OTCUECTBEHHOW XUMHH;, T'OTOBHOCTH
OIICHHMBAaTh CBOE TMOBEJNEHHE M TOCTYNKH CBOUX TOBapHILIEH C MO3UIMIA HPABCTBEHHBIX H
NPaBOBBIX HOPM M OCO3HAHHE MOCIEICTBHHA ITHX IOCTYIKOB; OHHUMAHUs CIEHUBHUKA XUMUH
KaK HayKd, OCO3HaHHi €€ poiau B (POPMHUPOBAHMM PALHMOHAIBHOIO HAYYHOTO MBILIICHUS,
CO3JJaHWU LEJIOCTHOTO TMPEACTaBICHUSA 00 OKPYXKAIOMIEeM MHpPE KaK O €IMHCTBE MPUPOIBI U
YeNnoBeKa, B TIO3HAHWU TNPHPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHWH TpoOJeM COXpaHEHUs
TPUPOJIHOTO PaBHOBECUS

Ilo3naBaTtesabnsblie Y'Y /I: uCHONb30BaTh NPU OCBOSHUH 3HAHUN TPUEMBI JTJOTMYECKOTO MBIIIUICHUS
BBIICJISITh XapaKTepHblE MPU3HAKK TOHSATHH M YCTaHABIMBATh UX B3aUMOCBS3b, HCIIOJIL30BATh
COOTBETCTBYIOIIIME TOHATHS JJIsi OOBACHEHUS] OTACNBHBIX (DAaKTOB U SBICHHMN; BHIOHpATh
OCHOBaHHS M KPUTEPUHU NI KIaCCHU(UKAIMK BEIIECTB M XMMUYECKUX PEaKIHii; yCTaHABIMBATh
HpI/IqHHHO—Cﬂe)ICTBCHHBIe CBsI3H Me>1<;1y l/13y‘{aeM]>IMI/I ABJICHUSAMU,

KommynukatuBHble Y'Y/ 3a1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaEMOU TEMBI B XOJIE THAJIOTa
W/WIN JACKYCCHH, BBICKA3bIBaTh HICH, (DOPMYIHpOBATH CBOM MPEIJIOKECHUS OTHOCHTEIHEHO
BBITIOJIHCHMSI TIPEJUIOKEHHOM 33129
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PeryasituBnbie Y'Y/l caMOCTOSTENbHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOIO IO3HABATENIBHYIO
JEeATeIbHOCTb, OMpefeNss e LEemd M 3aJaud, KOHTPOIMPOBaTh M IO Mepe HEOOXOAMMOCTH
KOpPeKTHPOBaTh Mpe/UlaraéMblii  aJrOpuTM AEHCTBHH IpH  BBHIONHCHHWH y4YeOHBIX U
HCCIIEIOBATENILCKUX 3a/1a4, BEIOMpaTh Hamboinee >(h(EKTHBHBINA CIOCO0 MX PEHICHUS ¢ y4ETOM
HOJIyYeHHs] HOBBIX 3HaHHH O BEIECTBAX M XUMHUYECKHX PEAKIIHAX;

Coaep:xanue yueOHOr0 npeamera 3

1 Hemerannsr Ilonoxxenue HemertamioB B Ilepuonuueckoit cucreme 1
xuMudeckux snementoB JI I MenneneeBa u 0COOCHHOCTH CTPOCHHUS
aToMoB Du3MyecKue CBOWMCTBa HEMETAIUIOB AJUIOTPONUS HE- METAJLIOB
(Ha mpuMepe Kucaopona, cepsl, dochopa U yriepona) XUMHUYECKHE
CBOWCTBa BaKHEWIINX HEe- METAJUIOB (TAJOT€HOB, CepHl, a30Ta, (ocdopa,
yriepona  H KpPEMHHS) u  HX COCTMHEHHUI (oxcunos,
KHCIJIOPOJICOIEPIKAIIIX KUCIOT, BOZOPOIHBIX coenuHeHni). [Ipnmenenne
BOKHEHIIMX HEMETAIUIOB U MX COSIMHEHUH

IIpakTHYecKue 3aHATHA 2

IIpakTnueckoe 3ansaTue 7. PeiieHue skcnepuMEHTAIbHBIX 3aa4 110 TeMe
«Hemeramney; pacd€Tel Macchl BemlecTBa HIM 00BEMa Ta30B IO
U3BECTHOMY KOJIMUECTBY BEINECTBA, Macce HIM O0BEMY OJHOrO w3
YYacTBYIOIIMX B pPEaKIWH BEUIECTB; pacd€Tel Macchl (00BEMa,
KOJIMYECTBA BEINECTBA) IPOAYKTOB PEAKIUH, €CIH OJHO U3 BEIIECTB
uMeeT IpUMeCcH

PackpbIBaTh  CMBICT ~ HM3yYaeMbIX  MOHATHU
(BBLIENATP WX XapaKTepHbIE MpPU3HAKH) U
l'lpl/lMeHﬂTb 3TU IOHATHUA l'lpl/l OIMIMCAaHUU COCTaBa
W CTPOCHHs  BEIIECTB, A  OOBICHEHHS
OTJENBHBIX (PAKTOB U SIBICHUN

OOBSACHATH obmme 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB HEMETAILIOB

U UX COCIMHEHHUN C YYETOM CTPOCHHS UX aTOMOB
u nonoxenuss B Ilepuoguueckoil cucreme
xuMuyeckux 3neMeHToB [l I Menneneena
XapakTepu3oBaTh (omuceIBaTh) oburue
XMUMUYECKHE  CBOMCTBA  HEMETAIOB,  HX
BOKHEMIIUX COEIMHEHWH, MOATBEPXKAAas 3TO
OIIACaHUE MpUMepaMH YpaBHCHUI
COOTBETCTBYIOIINX XUMHUYECKHX PEAKIIUi
XapaxkTepu3oBaTh BIMSHHE HEMETAUIOB M HUX
COCJIMHEHHUI Ha JKUBBIC OPraHWU3MBI; OMUCHIBATH

MIPUMEHEHHE B Pa3ITUIHBIX obnacTsax
HPaKTHYECKOH NeITeNIbHOCTH YenoBeKa
PackpsiBath CYIIHOCTh OKHCITUTEITBHO-

BOCCTAHOBHUTEIBHBIX ~ PEAKIHI  MOCPEACTBOM
COCTaBJICHHSI ~ JJICKTPOHHOTO  OamaHca  9THX
peakuuit

IIpoBoauth peakiuy, MIOATBEPIKAAIOIIHE
XapaKTepHbIE CBOWCTBA M3yYaeMbIX BEIIECTB;
pacrozHaBaTb  ONBITHBIM ~ IyTEM  AHHOHBI,
IPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HaGmionaTe u OIHMCHIBATH JEMOHCTPAIMOHHEIE
OTIBITHI; TPOBOAMTH M ONHUCHIBATh XHMHUYECKUI
JKCIIEpUMEHT (J1a0OpaTOpHEIE U TIPAKTHIECKHE
paboTer)

IpencraBnsaThb Ppe3yJIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B (QopMme 3alcH ypaBHEHUH
COOTBETCTBYIOIINX PEAKLU U JIeIaTh BEIBOIBI HA
UX OCHOBE

CrnenoBaTh NMpaBUIaM IOJIB30BAHMS XUMHYECKOH
MOCy 101 1 1ab0OpaTOPHBIM 000PYIOBaHUEM
[TpoBOAUTH  BBIUMCIEHMS  TI0  YPaBHEHHUSIM

https://resh.edu.ru/subject/
lesson/5939/

https://resh.edu.ru/subject/
lesson/5913/
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XUMHUYECKUX PEAKIMH

CaMOCTOSITENbHO TJIAHUPOBATh U OCYILECTBISTH
CBOIO MI03HABATEIBHYIO JeATEeTbHOCTb;
MPUHAMATh AKTHBHOE ydJacTHe B TPYIIIOBOH
y4eOHOH AesTeNbHOCTH

NHauBHayanbHBIE POEKTHI

I/I3yquI/le KayeCcTBa HHTbeBOi’I BOJIbI B HaceJIEHHOM l'IyHKTC.

OxpaHa OKpyXalolled cpeabl OT XUMHUYECKOrO0  3arpsi3HEHUs.
KonuuecTBeHHBIE XapaKTEPUCTHUKHU 3aTrPSI3HEHHSI OKPYIKAIOIIEH Cpe/IbL.
PactBops! Bokpyr Hac. Tumel pacTBOpoB.

Bopa xak peareHT u cpesa 1t XUMHYECKOTO MpoIiecca.

YcTpaneHne )KeCTKOCTH BOJbI Ha IIPOMBIIIICHHBIX MPEATNPHSATHIX.
HccnenoBanue Metasios.

HccnenoBanre CBOMCTB MIENIOKA.

Tema 7.2. MeTauibl

JIN4HOCTHBIE Pe3y/IbTaThI: CIIOCOOHOCTH NOHUMATh U NIPUHUMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMeHThl APYTUX MPH aHalM3€ Pa3IM4HBIX BUIOB Y4eOHOI NesTeNbHOCTH;
[EHHOCTHOTO OTHOIICHUSI K HMCTOPHYECKOMY M HAy4YHOMY HACIEAHIO OTEYECTBEHHON
XHMHH; TOTOBHOCTH OIIEHHBaTh CBOE IIOBEJCHHE M IIOCTYNKM CBOMX TOBapuIIEeH c
HNO3UIUI HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHME MOCIEICTBUI 3TUX IOCTYIKOB;
TIOHNMAHUS CHeNU(PUKH XUMHH KaK HayKH, OCO3HAaHHS €€ pOoiH B ()OPMHUPOBAHIH
paLOHAIIFHOTO HAay4YHOTO MBIIUICHNS, CO3/aHWHM IIEJIOCTHOTO IpPEACTaBIeHHS 00
OKpY’KarollleM MHpEe KaK O €UHCTBE NPHUPOAbI U YeJIOBEKa, B NO3HAHUU IPUPOAHBIX
3aKOHOMEPHOCTEH U pelleHnH Mpo0iieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS
Ilo3HaBaTeabHble YY/I: UCNOAB30BaTh NMPU OCBOCHUHM 3HAHUM MPUEMBI JIOTHYECKOTO
MBIIUICHASI — BBIICIATh XapaKTepHbIE NPH3HAKK MOHATHH M yCTaHABIMBaTh WHX
B3aHMOCBSI3b, UCIIOIb30BATH COOTBETCTBYIONINE MOHATHSA IS OOBSCHEHUS OTAEIBHBIX
(axToB M SABICHWI; BBIONPATh OCHOBAHUS U KPUTEPUH IS KIACCH(UKALMK BEIIECTB U
XUMHYECKHX PEaKIMH; yCTAHABIMBATh IPUIMHHO-CIEACTBEHHBIE CBSA3M  MEXTY
U3y4aeMbIMU SIBJICHUSMU;

KommynukaTuBHble Y'Y/ 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOil TEMBI B X0OJI€
JMaora W/WIM JUCKYCCHM, BBICKa3bIBaTh HAEH, (OPMYJIMPOBATH CBOM HPEATOKECHHS
OTHOCHUTCIIBHO BBIINTOJTHCHHUA npeunon(e}moi»i 3a1a4u

PeryasituBuble YYJl caMOCTOATENbHO IUIAHUPOBATh U OCYLIECTBISTH — CBOIO
MO3HABATENbHYIO JNEATEIbHOCTb, ONMpeAenss e€ LeTH M 3aJadd, KOHTPOIMPOBATh M MO
Mepe HEOOXOIUMOCTH KOPPEKTHPOBaTh IpEAaraeMblii QJITOPHTM JEHCTBUI TIpH
BBITIOJTHEHHNH Y4eOHBIX U HCCIIeIOBATENILCKAX 3a/ad, BEIOUPaTh Hanboree 3(h(heKTUBHBII
croco0 MX penieHus: ¢ y4€TOM HOJIydeHHs HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKHX
peaxnusx;

Coaep:xanue yueOHOr0 npeaMera 4

Mertamnst  Ilonoxenue MertamioB B Ilepuonuueckoit  cucreme 1
xuMudeckux saeMeHToB [| W MenneneeBa OcoOeHHOCTH CTpOCHHUS
JIEKTPOHHBIX 000J104eK aTOMOB MeTanioB O6mume Gusnueckue cBOHCTBA
MetaiioB CIUlaBbl METAIOB ODJEKTPOXUMHYECKHH PSR HAIPsHKCHUH
METaJUIOB

PackpbIBaTh  CMBICI ~ HM3yYaeMBIX  HOHSTHH
(BBLIENATP WX XapaKTepHbIE MpPU3HAKH) U
NPUMEHATH 3TH IOHATUA IIPU OINMCAHUU COCTaBa
U CTPOGHHS  BELIECTB, JUIL  OOBSCHEHUS
OT/IeNbHBIX (JaKTOB U SBJICHHH

https://resh.edu.ru/subject/
lesson/3479/

https://resh.edu.ru/subject/
lesson/5814/

https://resh.edu.ru/subject/
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XuMHYecKre CBOWCTBA BAKHEUIINX METAJUIOB (HATPHA, KaJMid, KalbLUi,
MarHui, aTlOMUHHUN, IIUHK, XPOM, JKeJIe30, MEJb) M UX COEANHEHUI
O6mme cmocoObl  monmydeHuss MetayuioB  Mertamnyprus  Kopposus
MeTaiioB. CrmocoObl 3alUTBl OT KOppo3WH. lIprMeHeHne MeTaioB B
OBITY ¥ TEXHUKE

JlemoncTpanun

00pa3ibl HEMETA/UIOB; B3aWMOICHUCTBAE MEOH C Aa30THOM KHCIIOTOM
pa3JIMYHON KOHIICHTPALIMH; KOJUIEKIHS «MeTalibl U CILIaBb)

IIpakTHYecKue 3aHATHS 1

IIpakTraeckoe 3aHATHE §. Pemmenne sKcneprMEHTANBHBIX 3a7ad 0 TEMe
«Metannsy. Beramenenust: pacu€rtel  Macchl  (00BEMa, KOJIHYECTBa
BEIIECTBA) IPOAYKTA PEaKIUH, €CIM OJHO M3 BEIIECTB JaHO B BHIE
pacTBOpa ¢ ornpeenéHHON MacCOBOM J10Jeil pacTBOPEHHOrO BELIECTBA

JlaGopaTopHbie padoThl 2

JlaGoparopHas pabota 2. KauecTBeHHbIE peakIMHd Ha AHHOHbBI U KaTHOH
AMMOHHMUS, BSaMMO}leﬁCTBI/Ie ruapoKCcHuJia alrOMUHHUA C pacTBOpaMH
KHUCJIOT U LIEJIOYEH; KaueCTBEHHbIE PEAKIMU Ha KATHOHBI METAJLIOB

OOBACHATH o0mue 3aKOHOMEPHOCTH B
W3MEHEHUH CBOICTB 3JIEMEHTOB — METAJIOB U
HX COEANHEHHH C Y4E€TOM CTPOCHHS UX aTOMOB U
nonoxxenuss B llepmonuueckoit  cucreme
xuMuudeckux s3neMmenTos /| I Menneneesa
XapakTepu3oBaTh (ommceIBaTH) obmrme
XMMUYECKHE CBOMCTBA METAJUIOB, UX BaXKHEHIINX
COC/IMHEHMH, MOATBEpPXKAAs OTO  OIHCAaHUE
IMpUMepaMH  YPaBHEHHHI  COOTBETCTBYIOIINX
XMMHYECKHX PEeaKluil; MpUMEeHEeHHue MEeTalIoB B
pa3IHYHBIX 00JIACTSX, a TaKKe HCIOJIB30BaHUE
UX JUI1 CO3JaHUsS COBPEMEHHBIX MaTEpHaloB U
TEXHOJOIui

PackpriBath CYIIHOCTh OKHCITUTEIILHO-
BOCCTAaHOBUTCJIBHBIX peaKLlI/Iﬁ IOCpEACTBOM
COCTaBJICHHSI  DJISKTPOHHOTO  OanaHca  9THX
peakuuit

ITpoBoauTh peakiuuy, MOATBEPIKAAIOIIHE
XapaKTepHbIE CBOWCTBA M3yYaeMbIX BEIIECTB;
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI METAJJIOB,
MIPUCYTCTBYIOIINE

B BOAHBIX PacTBOpax

HaGmnromaTh ¥ OMHCHIBATH JEMOHCTPAIIMOHHBIC
OIBITHI; IPOBOAWTH M ONHUCHIBATH XHUMHUYECKUI
9KCHEPHUMEHT (1a0OpaTOpHBIE W MPAKTHYECKHE
paboter) [IpencraBnsaTsb pe3yibTaThl
XMMHYECKOTO SKCIepUMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAaKLUU U JenaTh
BBIBOJIBI HA X OCHOBE

CrenoBarh NpaBUiIaM IOJIB30BAHMS XUMHUECKOH
MOCY/I0¥ U JTaOOpaTOPHBIM 000PYI0BaHHEM
IIpoBogUTH  BBIUKMCIEHHS 10  YpaBHEHHUSIM
XUMHUYECKUX PEAKIMH

CaMOCTOSITENbHO TJIAHUPOBATh U OCYILECTBISTH
CBOIO MI03HABATEIBHYIO JEeATEeTbHOCTb;
MPUHAMATh AKTHBHOE ydJacTHe B TPYHIIOBOH
y4eOHOH AesTeNbHOCTH

lesson/3534/

https://resh.edu.ru/subject/
lesson/3493/

https://resh.edu.ru/subject/
lesson/4961/

https://resh.edu.ru/subject/
lesson/3514/

Pasznen 8. Xumus u )Ku3HL 1

Tema 8.1 Xumus u
JKU3Hb

JIn4HOCTHBIE Pe3yJIbTAThI: AKTUBHOTO HENPUSTUS AeHCTBUM, IPUHOCIIIUX Bpell OKpYy Karolei
HPUPOJHON cpelle, YMEHUS INPOTHO3MPOBATh HEONArONPHATHBIE BSKOJOTHMYECKHE IOCIEACTBUS
NPeANPUHUMAEMbIX JAEHCTBUI W IpeNoTBpalliaTh MX; HAJIUYUS Pa3BUTOIO 3KOJIOTHYECKOTO
MBILUICHUS, 5KOJIOTMYECKOH KyJbTYpBI, OIBITA AEATEIBHOCTU DKOJIOTMYECKON HAIPaBICHHOCTH,
YMEHHUS PYKOBOJCTBOBATbCS MMH B II03HABATEJIbHOM, KOMMYHHMKATUBHOH M COLUAIbHOMI
IIPaKTHKE, CIIOCOOHOCTH M yMCHUSI aKTHBHO ITPOTHBOCTOSITH MJICOJIOTHH XeMO(oOuH;
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Ilo3naBareabnbie YVY/I: BiageTb OCHOBAMHM METOJOB HAyYHOrO IIO3HAHUS BELIECTB U
XMMHYECKHX peakuuil; QopMmymupoBaTh I€IM U 33Ja4d  HCCIECJOBAHUS, HCIIOIb30BATh
TIOCTABJICHHBIE M CAMOCTOSTENIBHO C(HOPMYNIHUPOBAHHBIE BOMPOCH B KauyeCTBE HHCTPYMEHTa
TIO3HAHUS ¥ OCHOBBI AT (POPMHUPOBAHUS THUIIOTE3HI IO IIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXJIEHUH; BIIaJIeTh HABBIKAMU CAMOCTOSTENBHOIO IUIAHUPOBAHUS U IIPOBEACHHS YYEHUUECKUX
SKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHUs HaOJIOAATh 3a XOJOM IIPOIEecca, CaMOCTOSTEIHHO
HNPOTHO3MPOBaTh €ro pe3yibTaT, (OPMYJIUPOBaTH OOOOIICHHS M BBIBOABI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEAOBAHUA, COCTABIATE OOOCHOBAHHBIN OTYET O MPOAEIaHHOMN
pabore; mpuoOpeTaTh OIBIT YYEHHUYECKOH HCCIIEOBATENILCKOW M IPOEKTHOW AEATEIHHOCTH,
NpOSIBIATE  CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITENIBHOMY IIOMCKY METOJOB pEIIeHHs
MIPAaKTUIECKUX 33/1a4, IPUMEHEHHIO Pa3IMYHbIX METOOB IT03HAHNS,

KommynukatuBHble Y'Y/ 3a1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIa€MOU TEMBI B XOJIE THAJIOTa
W/WIH JWUCKYCCHH, BBICKA3bIBAaTh HJEH, (OPMYIHMPOBATH CBOM IIPEIJIOKCHUS OTHOCHTEIBHO
BBINOJIHEHUS TIPEIUI0KCHHON 3a1a41

PerynsituBuble Y'Y/ caMOCTOATENbHO IUIAHUPOBATH U OCYIIECTBIATH CBOXO MO3HABATEIbHYIO
JIeATeIbHOCTD, OmIpenelsis e€ Leld M 33Jaud, KOHTPOJIMPOBaTh M IO Mepe HEeOoOXOAMMOCTH
KOPPEKTUPOBaTh TMpEJaraéMplii auropuT™M JAEHCTBUH IpU  BBINOJNHEHUH Yy4YeOHBIX U
HCCIIe/IOBAaTENbCKUX 3a/1ad, BbIOUpaTh Haubosee dQQeKTUBHBIA crocod UX pelieHus: ¢ yu&ToM
TIOJTyYCHUS] HOBBIX 3HAHHUH O BEIIECTBAX U XMMHUUECKUX PEAKIHSAX;

Copep:xanne yuedHOro npeamera 1

Ponmp xummm B obecnedeHHM SKOJIOTHYECKOM, JHEPreTHYecKoi U
MHUIIEBON O€30MacHOCTH, Pa3BUTHM MeJULMHBI [IOHATHE O Hay4YHBIX
METO/IaX MO3HAHMS BEIIECTB M XUMUYECKHUX PeaKIui

IlpencraBnenust 06 OOMMX HAyYHBIX MPUHLHUNAX IPOMBILIIIEHHOTO
MONY4YCeHHUsT Ba)KHEWIIMX BemlecTB YenoBeK B MHpE BELIECTB H
MAaTepHaIOB: BaXHEHIINE CTPOUTEIbHBIC MaTEPHANbI, KOHCTPYKIIHOHHBIE
MaTepHanbl, KPackKH, CTEKIO, KepaMHKa, MaTepHalbl IJIsI JIEKTPOHUKH,
HaHOMAaTepHabl, OPTaHMIECKIE 1 MAHEPAIbHBIE yI00peHHs

XuMUSL ¥ 30pOBbE YEJIOBEKA: NMPABHJIA WCIIOIb30BAHUS JIEKAPCTBEHHBIX
HpenapaToB; npaBuia 6e30IaCHOTO HCIOJIB30BAHNUS MTPENapaToOB OBITOBOM
XHMHH B OBCEIHEBHON JKU3HN

PackpeiBaTh  poIb  XNMHH B pENICHUH
9HEPreTHYECKUX, CBHIPBEBBIX U JKOJOTHUECKHX
mpo0JieM YeIoBEeYecTBa, ONUCHIBATH OCHOBHEIE
HaMpaBleHUs] Pa3BUTHS XUMHUUECKOW HAyKH H
TCXHOJIOTUH

[Ipumenars npaBmia 6€30mMacHOTO OOpaIeHHs C
BEIECTBAMH, HCIIOIB3YEeMbIMH B MOBCEIHEBHOM
JKH3HH, TIPaBUJIa TIOBEACHHUS B LENSIX cOepeKeHHs
3/I0POBbSl M OKpYXKAalOIeH NPHPOTHOI Cpensl;
MOHMMaTh Bpe] (OIACHOCTh) BO3ACHCTBHS Ha
JKMBBIE OpPTraHM3MBl ONPEIEIEHHBIX BEIIECTB,
cmbicn nokazarens [1/IK, moscHsATs Ha nmpumepax
CHOCOGBI YMEHBIICHUSA U TMNPEAOTBPALICHUSA UX
BpPEIHOTO BO3/EHCTBUS

AHanmu3upoBaTh W KPUTHYECKH  OIICGHHBATh
nHpOpMaIMIo, CBA3aHHYI0 C XHUMHUYECKHMH
mpoleccaMd M WX  BIMSHHEM Ha COCTOSIHHE
OKpYXKarolen cpebl

Vcnonp30BaTh MONyYEeHHbBIE 3HAHHS

U IpeicTaBieHus O cdepax JeATeNbHOCTH,
CBSI3AHHBIX C HAyKOH M COBPEMEHHBIMU
TEXHOJIOTHSAMH, KaK OCHOBY IJISI OPHUCHTAINH B
BbIOOpe cBoelt Oynmymield mpodeccrnoHanbHON
JIeSITeIIbHOCTH

https://resh.edu.ru/subject/
lesson/3504/

https://resh.edu.ru/subject/
lesson/5452/

https://resh.edu.ru/subject/
lesson/4960/
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ITpuHuMaTh ywactue B OOCYXKIEGHHH HpOOIEM
XUMHUYECKON U 3KOJIOTUUECKOH HAIpaBIEHHOCTH,
BBICKa3bIBATh ~ COOCTBEHHYIO  TO3HMLHIO IO
mpobyieMe W MpeularaTb BO3MOXKHBIE ITyTH €€
peleHus

HWuanBuayaabHble MPOEKTHI
VccnenoBaHye JIeKapCTBEHHBIX IPENApaToB 10 XUMHUYECKOMY COCTaBY

JuddepeHuupoBaHHbIii 3a4eT
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3. YCJIOBUS PEAJIM3ALIMU PABOYEN ITIPOT'PAMMBI YYEBHOI'O IIPEJMETA

3.1. TpeOGoBaHusI K MUHUMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHHuI0
Peanuzanus nporpaMMbl TUCHUIUIMHBL TpeOyeT HalW4us y4eOHOro KaOMHEeTa XHMHHU.
[Tomenienne kabuHETa JOJDKHO YAOBJIETBOPATH TpeOoBaHUSAM CaHUTApHO-3MUAEMUOIOTHUECKUX
npasus 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02 C n3MeHeHUAMHU U JOTIOJHEHUSMHU OT: 23 U,
26 nexabdps 2008 r., 29 nexkabps 2010 r.)
Peanuzanus nporpaMmsbl JUCHMILIUHBI TpeOyeT HaIUUUs yueOHOro KabuHeTa « Xumuuy.
1. O6opynoBanue y4eOHOro KaduHeTa:
Jocka knaccHast, menoBas-1
Crounbl 1s yyamuxes — 15
Cron g yunrens — 1
Crynpsa — 31
Okpan - 1
2.HarypaJjbHble 00pa3ubl
Konnekuus o6pa3noB: yrieBoJopoHOE ChIpbE, TOpQ, MIIacCTMACChl, BOJIOKHA.
PeakTuBbI XUMHUYECKHUE TI0 pa3AeiaM: OpraHUYECKask XMMHMsI, HEOPraHUUYECKast XUMHUsL
3. O0beMHBIE CpeacTBa
Mogens anmasa, 000py10BaHHE XUMHUYECKOE
4. UHCTPYKTUBHO-TEXHUYECKAS JOKYMEHTAMS
KomMmmuiekT nunaktudeckux kaprouek no temam: «OBPy», «I'mapomus», «PMO», «YrieBogopoasl
MIPEACIIbHBIE»
KOMIUIEKTBI TECTOBBIX 3aJjaHuii, B T.4. ¢ moMo1bko 11K
KommuiekTsl 3amannii 17151 KOHTPOIBHBIX padoT
KommiekTsl 3a1aHuit — MHCTPYKLUI TSl TPOBEACHUS JIaO0OPaTOPHO-NPAKTUIECKUX PadoT.
S5.Texuuyeckue cpeacTBa 00y4eHHs:
MYJIETUMEANATIPOEKTOP, KOMIIBIOTEP

3.2. UndopmanuonHoe odecrieyeHne 00yueHust

OcCHOBHBIC HCTOYHUKHU:
1. T'a6puensa O.C., OctpoymoB U.I'. Xumus: yueonnk mis 10-11 xmacca. — M., 2020.
2. Tabpuensa O.C., OctpoymoB W.I'. Xumus mia npodeccuii ¥ crienualbHOCTEH eCTeCTBEHHO-
HAay49HOTO mpoduis: y4YeOHMK JUIsi CTYJAEHTOB MPOQPECCHOHAIBHBIX  00pa30BaTEIbHBIX
opraHusaluii, oceauBaromux npodeccun u cnenuansHoctu CI10. — M., 2017
3. Tabpuensn O.C. wu gp. Xwumwus. Ilpaktukym: yue0. mocobue [ CTYIEHTOB
npoeCCHOHATBHBIX ~ 00pa3oBaTelIbHBIX  OpraHW3alldid, OCBAMBAIOLUIMX  Mpodeccuu U
cnenmanbaHocTH CIIO. —M., 2017

I.[OIIOJIHI/ITCJILHI)IC HUCTOYHUKMH:

1. T'a6puensa O.C.u ap. Xumus: mocodue /st moarotoBku k EI'D: yueb. mocobue st CTyIeHTOB
npoeCCHOHATBHBIX ~ 00pa3oBaTelIbHBIX  OpraHu3alldid, OCBAMBAIOLUIMX  Mpodeccuu U
crnermanbHoctu CIIO. — M., 2017

2. Tabpuensa O.C., JIpicoBa I'.I'. Xumus. TecTbl, 3aaun U yInpakHeHUs: yded. mocobOue ams
CTYJICHTOB TNPO(eCCHOHANTBHBIX 00pa30BaTEIbHBIX OpPraHU3alliid, OCBAaWBAIONIUX Mpodeccuu u
cnenuansHoct CI1O. — M., 2017

3. Epoxun FO.M., Kosanesa N.b. Xumus mis npodeccuil ¥ CeNMaabHOCTEN TEXHHYECKOTO M
€CTECTBEHHO-HAyyHOTO  Tpodmieli:  y4eOHMK s CTYJIEHTOB  TpOo(eCcCHOHATbHBIX
o0pa3zoBaTeNbHBIX OpraHM3alMil, OCBauBaOIUX podeccuu u cneruaibHoctu CI10.— M., 2017
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4. Cnagxos C. A., Octpoymos W.I'., Ta6puensn O.C., Jlykssnosa H.H. Xumus aj1s npodeccuii u
CMELUAIBHOCTEH TEXHHUYECKOro Mpopuis. DIEKTPOHHOE MPHIIOKEHHE (AJIEKTPOHHOE y4yeOHoe
W3JIaHKe) JUTS CTY. YUpEKIeHuU cpel. nmpod. odpazoBanus. — M., 2017.

HNHuTepHeT-pecypcebl:

1. www. pvg. mk. ru (onmumnuazna «[Tokopu BopoObeBsI TOpEI»).

2. www. hemi. wallst. ru (OGpa3oBaTenbHbIii CAaUT AT MKOIBHUKOB « XUMUSD» ).
3. www.alhimikov.net (O6pa3oBaTebHBINA CAUT TSI IKOJBLHUKOB).

4. www. chem. msu. su (OQnekTpoHHast OUOIMOTEKA 110 XUMHH).

5. www.enauki.ru (MHTepHET-U3AaHUE Ui yunuTenel « EcTecTBEeHHbIE HayKn).
6. www. lseptember. ru (Mmeronnueckas razera «llepBoe ceHTAOPs»).

7. www. hvsh. ru (kypHan «XuUMHs B IIKOJIEY).

8. www.hij.ru (kypHas «XUMUS U KU3HBY).

9. www.chemistry-chemists.com (371€KTpOHHBIN KypHaI « XUMUKU U XUMUS)
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4. KOHTPOJIb 1 OLIEHKA IINIAHUPYEMBbIX PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IPEIMETA

KoHTpoiib M oueHKa TMJIaHUPYEMBIX pE3YyJIbTaTOB OCBOCHHS Y4YeOHOro IpeaMera
OCYLIECTBJISICTCA IpENoAaBaTeeM B IIPOLIECCE IMPOBEICHUA IPAKTUYECKUX
71ab0paTopHbIX pabOT, TECTUPOBAHMS, a TaKXKe BBIIOJHEHUS OO0YYaIOUIMMUCS WHIUBUIAYaTbHBIX

3aJ1aHUH, IIPOEKTOB, UCCIIETOBAHUN.

3aHATUA U

IIpenmeTHble pe3yJbTaThl 00yUeHHs
(ocBOCHHBIE YMEHUSI, YCBOCHHbIEC 3HAHMS)

®opMBbI M MeTO/IbI KOHTPOJIA U
OLICHKH MPeAMETHBIX Pe3yJibTATOB

00y4eHust

Ocesoennvie YMeERUA:

6blA6/1Mb  XaPAKTEPHBIE IIPU3HAKU  IIOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b,

UCNnoIbL306amb  COOTBETCTBYIOIME IIOHATHA  IIPU
ONMCAaHUU COCTaBa, CTPOEHUS U IPEBPALICHUN
OpPraHWYEeCKUX W HEOPraHWYECKUX COCAUHCHUM;
XUMHYECKYIO CUMBOJIUKY  JJIA COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOH,
COKpaIE€HHON) (OopMyJl OpPraHMYECKUX BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIU;

u320maeauéams MOJEIM MOJIEKYJl OpPraHHYECKUX
BEIECTB JUI1 WUIIOCTPALIMM KX XUMHYECKOIO0 U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

YCMaHaeueamy MPUHAAJIKHOCTh  U3YYEHHBIX
OpPraHMYECKUX BEILIECTB 10 UX COCTABY U CTPOCHHUIO K
onpeAeIEHHOMY KJaccy/rpynmime COEIMHEHUM

(YrineBomoponibl, KHUCIOPOA- M a30TCOICpIKaIIne
COEIMHEHMSI, BLICOKOMOJIEKYJISIPHBIE COSTMHEHHUS);
Jasamb WM  Ha3BaHUSA [0 CHCTEMaTHYECKOM
nomenkinarype (IUPAC), a Takxke npuUBOJIUTH
TPUBHAJIbHBIE Ha3BaHUSA OT/ACJIBHBIX OPraHHUYECKUX
BEIIECTB (aTUnNEH, IIPOTIUJIEH, allCTUJICH,
STUJICHTJIUKOJb, TJIHIECPUH, (eHos, (OpMabIETHI,
aleTANbJICTU]l, MYypaBbUHAsA KHUCIOTA, YKCYCHas
KHUCJIOTa, OJICMHOBAs KHUCJIOTA, CTEApUHOBAsl KUCJIOTA,
TIII0K03a, (PPYKTO3a, KpaxMal, HEeJUTI0I03a, TIUIUH) U
TPUBHAJIbHBIE HA3BaHUS OTJCIbHBIX HEOPTraHHMYECKUX
BEIIECTB (yrapHbIl Ta3, YIJEKUCIBIM ra3, aMMHax,
raméHas HW3BECThb, HeraméHas H3BECTb, IIUThEBas
coJia, MMUPUT U JIp;

ycmanasaueams TPUHAJICHKHOCTh HEOPTaHMYECKHUX
BEIIECTB IO KX COCTaBy K ONPEACIEHHOMY
KJIAcCy/TpymIe COSAMHEHHH (TPOCThIC BEIECTBA —
METAUIBl W  HEMETa/Ulbl, OKCHIbl, OCHOBAaHU,
KHCIIOTHI, aM()OTEepHBIE TUAPOKCHIBI, COJIHN);
onpeoensims BU/IbI XUMHYECKON CBSI3U B
OpraHUYEeCKHUX COCIMHEHMSIX (omuHapHBIC u
KpaTHbIE);

NPUMEHSMb TTOJIOKEHHMS TEOpUHU CTPOCHUS

Tekymmii KOHTPOJIb:

Ouenka npu peleHun
KeMCoB
Ouenka npu peleHuu
3aja4

Onenka npu

MpaKTU4YeCKOr paboThl 1

Ouenka npu peleHun

3a7a4

Onenka npu
MPaKTUYECKOU paboOThI 2

Ouenka npu peleHuu
3a/1a4

XUMHNYCCKHX

XUMHNYCCKHX

BBITIOJTHCHUN

XUMHNYCCKHX

BBITIOJTHCHUN

XUMHNYCCKHX

1082




opranuueckux BemectB A. M. DbyriepoBa i
OOBSICHEHHSI 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HX
coCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS] MacChl
BEILIECTB;
PAcKpvl8ams CMBICIH NEpHOIUUECKOTO 3akoHa JI. U.
MeHeneeBa u AEMOHCTPUPOBATH €TI0
CUCTEMATHU3HUPYIONIYI0, 0OBICHUTEIEHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

Xapaxmepu3068anmbu dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3JIEMEHTOB 1—4 nepuoioB
[Iepronueckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, UCTIONB3YS MIOHATUS «S-, p-, d-
ANIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKIE YPOBHIY;
00bACHAMb 3aAKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M UX COCAMHEHHH 1O
nepuojaM u rpynmnam [lepruoanueckoi cucTeMsl
XUMHYECKUX 31eMeHToB J[. 1. MeHaeneena;
Xapakmepu3oéams COCTaB, CTpOeHHE, (PU3UUYECKHE U
XMMHYECKHE CBOWCTBA THUIMYHBIX MPEICTaBUTEIEN
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH,
9TaH, STWICH, MPOIWIEH, aleTWwIeH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, O€H30i, METaHOJ], OSTaHOI,
STWJICHTIIMKONb, TJHIEPUH, (EeHOoN, aneTampierus,
MypaBbHHAs U YKCYCHasl KUCJIOTBHI, [JII0KO3a, Kpaxmall,
LIEJUTI0JI03a, AaMUHOYKCYCHAsI KUCJIO0Ta);
ULIIOCMPUPOB8amMs TEHETUYECKYIO CBSI3b MEXIY HUMHU
ypaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX
peakuuii ¢ UCTIONIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;
Kaaccugpuyuposamy XUMUYECKUE PeaKUuud T0
pa3IMYHBIM ~ TpU3HAKaM  (YUCIy U COCTaBy
pearupyromux — BeIIeCcTB, TemioBoMy  3ddekty
peakuuu, U3MEHEHUIO CTENEHEH  OKHUCIIEHMS
JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  YYaCTHIO
KaTaim3aTopa);

xapakmepuzosams (Onucviéams) o0IIE XUMUIECKHE
CBOMCTBA HEOPTaHWYECKHUX BEILECTB Pa3IMYHbIX
KJIACCOB;

noomeepicoams CyleCTBOBaHNE TEHETUUECKOU
CBSI3U MEXIY HEOPraHUYECKUMH BEIIECTBAMU C
IIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;

xapakmepu306ams ~ UCTOYHHUKU  YIJIEBOJOPOJHOTO
CBIpbsl (He(Th, MPUPOAHBII Ta3, Yroyib), CHOCOOBI MX
nepepabOTKM M TPAKTUYECKOE  IPHUMEHEHHUe
MIPOAYKTOB MepepadoTKH;

npO8OOUMb BBIYNUCICHUS 110 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOTHUECTBA UCXOTHOTO
BEILECTBA WU NIPOIYKTA PEAKLUH 10 U3BECTHBIM
Macce, 00bEMy, KOJTMIECTBY OJTHOTO M3 MCXOTHBIX
BEILECTB WU NPOIYKTOB PEAKLIUHU; «MACCOBas JOJIS
BEIIIECTBA B PacTBOPE», 00BEMHBIX OTHOLICHUH Ta30B
IIPU XMMUYECKUX PEAKIUAX, MACCHI BEILIECTBA WU

Onenka npu
MPaKTUYECKON paboThI 3

OueHka mnOpu pelieHUuu
3a/1a4

Ounenka npu peleHun
3a/1a4

OueHka mnOpu pelieHUuU
3a/1a4

VYcTHBIN onpoc

OueHka mnOpu pelieHUuu
3a/1a4

OueHka mnOpu pelieHUuu
YpaBHEHU U

OrnenuBague npu
NpaKkTU4YecKoil paboTb 6

OrnenuBague npu
NpaKkTU4YecKoil paboTb 6

OuenuBanue pu

MPaKTUYECKON paboThI 6

OuenuBanue pu
MPaKTUYECKOU paboThI 4

BBITIOJTHCHUN

XHUMHUYCCKUX

XUMHNYCCKHX

XHUMHUYCCKUX

XHUMHUYCCKUX

XHUMHUYCCKUX

BBITTIOJTHEHHUH

BBITTIOJTHEHHUH

BBIINIOJTHCHUH

BBIINIOJTHCHUH
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00BEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIHX B
peaKIMy BEIIEeCTB, TEIUIOBOro A eKTa peakiu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIICCTB,
MIPEBPALICHUS ¥ COXPAaHEHHSI SHEPTUN );

onpeoensimp BaJICHTHOCTh M CTETICHb OKHCIICHHS
XUMHYECKHUX 3JIEMEHTOB B COCTMHEHUSX PA3TUIHOTO
COCTaBa; BHJI XUMHYCCKOM CBSI3U (KOBaJICHTHAS,
WMOHHAsI, METAJITUYECKasi, BOJOPO/IHAS) B
COCJTMHEHUSX;, THUIT KPUCTAJUTMYECKOMN pereéTKr
KOHKPETHOT'O BEIECTBA (aTOMHAsI, MOJICKYJISIpHAs,
WOHHAs, METAJITUYECKasl ); XapaKTep CPebl B BOAHBIX
pacTBOpax HEOPraHMUECKHUX COCTUHECHHIA,
npo8OOUMb PEAKITMH, TTOATBEPIKIAIONITUE
KAaueCTBEHHBIN COCTAB Pa3IMYHBIX HEOPTAHUUECKUX
BEILIECTB;

PAcno3Hasams ONBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIHE B BOJHBIX PacTBOpax
HEOPTaHWYECKUX BEIIECTB;

gnadems CHUCTEMOM 3HAHMU 00 OCHOBHBIX METOHax
HAy4YHOTO TIIO3HAHUS, HCIIOJIb3YEMbIX B XUMHUHU IPHU

W3yYEeHUH  BEIIECTB WM  XHMHUYECKHUX  SIBICHHU
(nabionenue, U3MEpEHHE, IKCIIEPUMEHT,
MOJICIMPOBAHUE),

cobniodams  npaeunia  TOJIb30BAHUS  XUMHYECKOH

MOCYyI0M ¥ J1ab0paTOpHBIM 00OPYIOBAaHHEM, a TAKXKE
TIpaBWJIa OOpAIICHHSI C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLUUSMU 10 BBIMOJIHEHUIO J1a0OpaTOPHBIX
XUMHYECKHX OIBITOB;
cocmaenams ypaBHEHHsI peakluil pa3Tu4HbIX THUIIOB;
TIIOJIHBIE U COKPAILEHHbIEC YPABHEHUS PEaKLUU
WOHHOTO 0OMEHa, YUUTHIBasl yCIOBUS, IPU KOTOPHIX
9TH peaKkluy UAYT J0 KOHIIA,
PAcKpbleéams CYIIHOCTb OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKITUI MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajaHca STUX peaKIuii;
00bACHAMb 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peakuuu oT pa3IUYHbIX (GAaKTOPOB; XapaKkTep
CMEIICHUS XUMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH
oT BHemHero Bo3aekcTeus (npuniun Jle [latense);
xXapakxmepu3068ams XUMUYECKHE MPOIIECCHI, JIeXKAaIlue
B OCHOBE IIPOMBIIIIEHHOTO TIOJyYEHUS CEpPHOM
KHCIIOTHI, aMMHaKa, a TaKke chOpMUPOBAHHOCTH
MpEeACTABICHUI 00 00X HAYYHBIX MPUHITATIAX U
9KOJIOTHYECKUX MPOOIeMaxX XUMHUECKOTO
MIPOU3BO/ICTBA;

nAAHUpO6AMb W 6bINOJHAMbL  XUMHUYECKUH
9KCIIEPUMEHT (TpeBpallleHus OPraHUYECKUX BEILECTB
MIPY HArpEeBaHWH, MMOJYYCHHUE STUIICHA U U3YYCHHE €TO
CBOMCTB, KaueCTBEHHBbIE pPEAKIUU OPraHUYECKUX
BEIECTB, JICHATypalusi OENKOB TMpHU HarpeBaHUH,
IIBETHBIC PEaKIMU OeJKOB;(pa3ioKeHHE TEPOKCHIA

OLIGHI/IBaHI/Ie npu BBITIOJTHEHUU
BBIYHMCIICHUH B TIPAKTHYECKOUN paboTe 6

OrnenuBague BEIYHCIICHUN npu
BBINOJIHEHUH MIPAKTUYECKOI paboThI 7

OL[GHI/IBaHI/Ie npu BBIINIOJTHCHUH

nabopaTopHbIX paboTt 1 u 2

OnenuBanme npu BBITTOJTHEHHN
n1abopaTopHOii paboThI 2

OL[GHI/IBaHI/IC npu BBITIOJTHEHUHU
MPaKTUYECKUX PaboT

OneHuBanme npu BBITTOJTHEHHN

NPaKTUYECKUX U JTa00PaTOPHBIX paboT

OueHnBanue npu BBITIOJTHCHUH
NpaKkTU4YecKoil paboThI 6
OueHnBanue npu BBITIOJTHCHUH
NpaKkTU4YecKoil paboThI 6
OueHnBanue npu BBITIOJTHCHUH

NpaKkTU4YECKOi paboThl 6
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BOJIOpOJIA B MIPUCYTCTBUH Karanam3aTopa,
orpezieNieHUe Cpeibl paCTBOPOB BEIIECTB C MOMOIILBIO
YHHUBEPCATHHOTO HMHIUKATOpPA, BIUSHUE PA3IAIHBIX
(akTOpoB Ha CKOPOCTh XUMHUYECKOH peakiui,
peaxIy HOHHOTO 0OMeHa, KaueCTBEHHbIE PEAaKIIUU Ha
cynbdar-, KapOOHAT- M XJIOPHUI-aHHUOHBI, Ha KaTHOH
aMMOHMUSI; pELICHHE SKCIEPHUMEHTAIBHBIX 3a1ad I10
temaMm «Metael» U «HemeTamib») B COOTBETCTBUHI
C TIpaBWJIaMHU TEXHHUKH 0€30MacHOCTU NpU 00paleHun
C BEIIECTBAMHU U JJaOOPaTOPHBIM 000PYI0BAHUEM,
npeocmaesiams pe3yIbTaThI XUMHUYECKOTO
JKCIIEPUMEHTa B (Qopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuil u  gopmyruposams
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;
Kpumu4ecku AHAU3UPOBATND XMUMUYECKYIO
nH(pOpPMaLIMIO, TOYYaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(CMU, Nnurepner u ap );
coOr00ams npasuia YKOJIOTHIECKH 11eTIeCO00pa3HOTO
MOBEICHUS B OBITY U TPYIOBOU JIEATEIBHOCTH B IIEIISAX
COXPAaHEHHS CBOEr0 3JI0pOBbSI U  OKpY’Karollei
NPUPOJHON  Cpeabl;  0Co3HAéamb  ONACHOCTD
BO3/ICICTBHSI Ha >KMBBIE OpPraHU3MBbI OIpeneIEHHbBIX
OpPraHUYECKUX BEIECTB, MOHMUMAs CMBICI TOKa3aTels
MK, noscuams Ha puMepax crocoObl YMEHbBIIICHUS
U TPEJOTBPALICHUS WX BPEIHOTO BO3ACUCTBHS Ha
OpraHM3M YeJIOBEKa;

Yceoennvie snanus:
OCHOBOITOJIATalONIe TOHATUS (XUMHYECKUM DJIEMEHT,
aToOM, M30TOII, S-, P-, d-JIEeKTPOHHBIE OpOUTATN AaTOMOB,
WOH, MOJSpHBIH 00BEM, BaJCHTHOCTh, CTEICHb
OKHCJICHUS, XUMHUUYECKasl CBS3b (KOBaJIeHTHAsl, HOHHAS,
MeTaJTU4ecKasi, BOJOPOIHAsS), DJIEKTPOHHAS 000I0YKa
aToMa,  MOJEKyJa, AJIEKTPOOTPUIIATETLHOCTb,
CTpyKTypHas (opmyia (pa3BEpHyTas U COKpaliEHHas),
MOIJIb, MOJISIpHasg Macca, VYIVIEPOJAHBIA  CKeJIeT,
(yHKIIMOHANBHAS ~ TpyNNa,  paguKkan,  H30Mepus,
HU30MEPBHI, TOMOJIOTUYECKUH  psii, TOMOJIOTH,
YIJIEBOAOPOABI,  KUCIOPOA- W a30TCOJAEpIKaILUe
COEMHEHMS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS);
KpUCTAJUIMYECKasi  pelI€TKa, TUIbl  XHUMUYECKHX
peakiuii, pacTBOp, AJIEKTPOJIUTHL, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTHYECKAS JIUCCOITAAITHS, OKHUCJIUTEb,
BOCCTAHOBUTENb, CKOPOCTh XHMMHUYECKOM peaKluH,
XUMUYECKOE PaBHOBECHE;, TCOPHUU M 3aKOHBI (Teopus
CTpoeHMsI opraHunyeckux BemecTB A. M. Bbyrtieposa,
3aKOH  COXpPAaHEHMSI  MacChl  BEIIECTB  TEOpHUs
3JIEKTPOJUTUYECKON JAUCCOLMALNM, MEPUOJIUYECKUN
3akoH JI W Menzaeneera, 3aKOH COXpPaHEHHUS H
MPEBPAIICHUS YSHEPTUU MTPU XUMHUUYECKUX PEAKIIMSIX);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK  XHMUH,

OueHuBanue nocie MpocMoTpa
BUJIEOpOJIMKa 1o Teme 7.1

OL[GHI/IBaHI/IC npu BBITIOJTHEHUHU
MPaKTUYECKUX PaboT

OL[GHI/IBaHI/IC npu BBITIOJTHEHUU
MPaKTUYECKUX PaboT

OLIGHI/IBaHI/Ie npu BBIINIOJTHCHUH
WHIWBUAYAJIBHOI'O IIPOCKTA

[IpomexyTOUHAS aTTeCTALMA:
HuddepennmpoBaHHbIi 3a4eT

TectupoBanue
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MHPOBO33PEHUECKHUE 3HAHUsA, JIEXKAIIME B OCHOBE
IMOHUMaHUS IPUYUHHOCTU U CUCTEMHOCTU XHUMHYECKUX
SIBIICHUH, (DAKTOJIOTUYECKUE CBEIACHHUS O CBOMCTBaX,
cocTaBe, MOJTY4YeHHMH U O€30IacHOM HCMOJIb30BaHUH
BOKHEHIINX HEOPTraHMYECKUX BEIIeCTB B OBITY U
MPAKTUYECKON IE€ATEIbHOCTH YEJIOBEKA;

0 XMMUYECKOW COCTABJISIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJM XMMHH B IO3HAHUU SIBIICHUU
MpUPOAbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhI
JUYHOCTH, €€ PYHKIIMOHAIBHON T'PaMOTHOCTH,
HEO0OXOUMOM TS pEIICHUs TPAKTUYECKHX 337129 U
9KOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY
37I0pOBBIO U MIPU- POJHOU CpELIE;

VYceTHBIN onpoc

YcrHblii onpoc

YcrHblii onpoc

IIpomeskyTOUHAs aTTeCTAIlUA:
JnddepeHunpoBaHHbIi 3a4eT
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