[TOSACHUTEJIbHAS 3ATIMCKA

Pa6ouast mporpamma cpeiHero o6iiero 06pasoBaHusIIio Xumun (6a30Bblii YPOBEHb) COCTaB/IeHa Ha OCHOBe PenepasbHOorosakoHa ot 29.12.2012
Ne 273-03 «0O6 ob6pasoBanumm B Poccuiickon Depeparmn», TpeboBaHMii K pesysabTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTeIbHOM ITPOrpaMMbl
cpenHero obiiero oo6pasoBanus, MpeacTaBaeHHbIX B DemepayibHOM rocyIapCTBEHHOM 0O6pa30BaTe/IbHOM CTaHapTe CPeaHero obIiero oo6pa3oBaHMs
(TTpukaz Muno6puayku Poccum ot 17 05 2012 Ne 413 «O6 yrBepskaeHnn heaepajbHOro rocyqapCTBEHHOIo 06pasoBaTeIbHOTO CTAHaPTa CPeIHEro
obiiero obpasoBaHusI»), ¢ yuétom «KoHuenuuyu mnpenogaBaHus ydyeOHOro rnpemmvera «XumMusi» B 0Opa3oBaTeNbHBIX OpraHm3anusx Poccuiickon
®denepannn, peansyIoOLMX OCHOBHbIE 061e06pa3oBaTe/ibHbIe Mporpammbl» ((yTB perenueM Kosmernn Munnpocseienus Poccum, mpoToKosa oOT

03.12.2019 Ne TTK-4BH) 1 OCHOBHBIX ITOJIOKeHUM I IpyMepHON MTporpamMmMbl BOCITUTAHUST (HpMMepHaH MporpaMma BocrnuTanus (0Jo6peHa peleHnemMm
dbenmepasbHOrO yUeOGHO-METOIMUECKOTO 00beAVHEHNS TI0 001IeMy 06pasoBaHuio, mpoTokos ot 02.06.2020 Ne 2/20).

Pabouast mporpamMma OpMEHTMPOBAaHA Ha peajn3alyuio B IEHTpe oOpa3oBaHMs €CTECTBEHHOHAYYHOM M TEXHOJIOTMUYECKONM HaIpaBJIEHHOCTEN
«Touka pocra», cosganHoro Ha 6aze MBOVY «COII Nell c. 3o/oToe» € LeJbI0 Pa3sBUTUS Y OOYYAIOIIMXCSI €CTECTBEHHOHAYYHOM, MaTeMaTUUeCKOM,
MHOOPMAIMOHHOV TPaMOTHOCTH, (GOPMMUPOBAHMS KPUTUUECKOTO ¥ KPEATMBHOIO MbIILIJIEHNS, COBEPIIIEHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAYYHO! U
TEeXHOJIOTMYECKOJ HAIpaBJIeHHOCTM, a TaKkke IJII MPaKTUUeCKOV OTpaboTKM yyeOHOro Marepuasia mo ydyebHbIM mpeaveram «Dusmkar, «Xumus»,
«buonorusg, «TexHonorus».

Ha 6ase nentpa «Touka pocrta» obecreumMBaeTCs peanusalys OOpPa30BaTeIbHbIX IPOTPaMM €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKON
HaIpaBJIeHHOCTE, pPa3spabOTaHHbIX B COOTBETCTBMM C TpeOOBaHMSIMM 3aKOHOAATEIbCTBA B cdepe 0OpasoBaHMSI M C YUETOM pPEKOMEHIAIMin
®depnepanbHOrO omeparopa ydyebHoro mpeamera «Xumusi». Ob6pasoBaresibHas MporpaMMa ITO3BOJISIET MHTEIPUPOBATh peajnsyeMble 3[1eCh MMOIXO/bI,
CTPYKTYPY M COepsKaHMe Mpu opraHm3anmm obyueHus xummn B 8-9 Kjtaccax, BBICTPOEHHOM Ha 6ase Jii060ro M3 JOCTYITHBIX YYEOHO-METOANYECKUX
komiiekcoB (YMK). Ucnonb3zoBanue obopymoBaHus 1eHTpa «Touka pocTa» Mo3BOJSIET CO30aTh YCIOBUS:

® IS paclIMpeHus CoIep KaHusl IITKOJbHOT'O XMMUYECKOTO 0Opa30BaHus;

®  IJIS TIOBBIIIIEHMS TIO3HABATETbHOM aKTMBHOCTY OOYUAIOIIMXCS B €CTECTBEHHOHAYYHOM 00J1acTH;

e IS pa3BUTUS IMYHOCTU pebeHKa B mpoliecce 00yYeHUsT XUMIUM, ero CIIOCOOHOCTeN, GopMMUPOBaHMS U YAOBIETBOPEHMS COIMAIBHO 3HAUMMbBIX
MHTEPEeCOB U MOTPeOHOCTEI;

e st pabOThI C OMAPEHHBIMY IITIKOJIbHMKAMM, OPTaHM3aLMM UX Pa3BUTHS B Pa3/IMUHBIX 00JIaCTSIX 0O0pa3oBaTeIbHOM, TBOPUYECKON AeSITETbHOCTHA.

[Tpumensis uubpoBbie JabopaTOpUM Ha YPOKaxX XUMMM, YUallyMecss CMOTYT BbIIOJHUTh MHOXXECTBO JJaODOpaTOPHbIX pabOT M 3KCIEPUMEHTOB IO
MIporpaMme OCHOBHOM IITKOJIBI.



OIIMCAHVE MATEPUAJIBHO-TEXHUYECKOM BA3bl IIEHTPA «TOYKA POCTA», WCIIOJIB3YEMOI'O [JId PEAJIM3ALIVIN
OBPA3OBATEJIbHBIX TTPOT'PAMM B PAMKAX TTPETIOOABAHUSA XUMUN
ITu¢posas (komnsromepuas) nabopamopusa (1IJI), mporpamMmHO-ammapaTHbI KOMILJIEKC, MOATUYMKOBAs CUCTEMA — KOMIUIEKT Y4YeOHOro
060pyIOBaHMSI, BKIIOUAIOIINI U3MEPUTENIbHBIN OJIOK, MHTep(deric KOTOPOTo MO3BOJISIET 00eCIeunBaTh CBSI3b C MEPCOHATBbHBIM KOMITbIO TEPOM, ¥ HAbOP
JIaTUYMKOB, PETUCTPUPYIOIINX 3HAUEHMST Pa3/IMUHbIX (HDU3UUECKUX BEJIMUMH.
Mynbmuodamuuxk - — yCTPOICTBO JJIs1 U3MepeHust U 06pabOTKM AaHHBIX:
e Jlamuuxk 3nekmponpogeodHocmu NpeIHa3HAYEH IJI U3MEePEHMS YAEIbHOM 3JIeKTPOIIPOBOAHOCTHM SKUIKOCTENM, B TOM UMCJIe ¥ BOAHBIX PACTBOPOB
BemiecTB. [IpyMeHsIeTCs] TPy M3YUEHUM TEOPUM SJIEKTPOJIUTUIECKON AMCCOLMAIVN, XapaKTEPUCTUK BOJHBIX PACTBOPOB
e Jlamuux pH mpenHasHaueH Jig M3MepeHMs BOOOPOJHOro Imokasartesnst (pH) BOOHBIX PAacTBOPOB B PasIMUHbBIX MCCIEIOBAHMSIX OOBEKTOB
OKPY>KaIoIIeN Cpejibl.
o Jlamuux memnepamypel NaaMuHO6sbLll — TIPOCTON ¥ HALEXKHDIN AATUMK, ITPeIHA3HAUEeH /)1 U3MepeHus: TEMITepaTypbl B BOJHBIX PacTBOpax U B
rasoBbIX cpefax. Vimeer pasimuHbii auanasod usmeperni ot -30 mo +120 °C. TexHudecKkme XapaKTepUCTVKY JaTuMKa YKa3aHbl B MHCTPYKLMM
10 9KCILTyaTalyn.
e Jlamuuxk memnepamypsl mepmonapHeiii IpefHasHayeH 1 usMepeHus temmeparyp or -100 go 900 °C. Mcronb3yercs Npy BbIIOJHEHUM
paboT, CBSI3aHHBIX C M3MepEHMEM TEMITEPATyp IJIAMEHM, TIJIaBJIEHNS U Pa3jIOsKeHMs BEIeCTB.

OBLIAS XAPAKTEPUCTUKA YUYEBHOTI'O ITPEIMETA « XMW »

Xummnueckoe o6pa3oBaHue, TOJTyUyaeMOe BBIITYCKHUKAMM CpeIHeN IIKOJIbI, SIBJISIETCS HEOThEMJIEMOM YacCTbio UX 006pa3oBaHHOCTY OHO CITYKUT
3aBepIIAIOIIMM 3TAllOM peayn3ally Ha COOTBETCTBYIOIIEM eMy 6a30BOM YPOBHE K/IIOUEBBIX IEHHOCTEN, IPUCYIIUX 1IeJIOCTHOM CUCTEME XMMUYECKOTO
06pasoBaHMsI. DTU LIEHHOCTM KacalOTCS TMO3HAHMSI 3aKOHOB MPUPOIbI, (GOPMUPOBAHMS MMUPOBO33PEHMSI M OOIIEN KYJbTYpPbl YeJIOBEKa, a TaKKe
9KOJIOTMYECKM OOOCHOBAHHOTO OTHOIIIEHMS K CBOEMY 3[IOPOBbIO M TIPUMPOIHON cpene. Peanmsyercss Xxummueckoe oOpasoBaHMe yYallMXCsl CpemgHen
IIIKOJIBI CpeICTBaMyM yueGHOro IpeaMera « XMMUSI», COOepskaHue U IIOCTPOEeHMe KOTOPOro OIpelesieHbl B MporpaMme C YUYETOM CHelu(UKu HayKu
XUMWUU, €€ 3HAUeHUSI B MO3HAHMY TIPUPOIbI ¥ B MaTepUaIbHOM KM3HM OOIIECTBA, a TAKXKE C YUETOM OOIIUX IIeJiel U IPUHIIAIIOB, XapaKTepU3YIOIIMX
COBpeMEHHOe COCTOSIHME CUCTeMbl cpelHero obiero obpasoBanusi B Poccuiickont @enmepauyyu Tak, Hampumep, py (GopMMUpPOBaHUYM COIEpsKaHMUS
npeaMeTa « XMMUSI» YUTEHbI CIeAYIoIMe MOJOXKeHUs O crieliMduke ¥ 3HaUeHUM HayKU XUMUN:

®  XUMMS, KaK 3JIEMEHT CUCTEMbl €CTeCTBEHHbIX HayK, WUrpaeT OCOOYI0 pOJb B COBPEMEHHOM IMBWIM3ALMM, B CO3MaHUM HOBOM 6asbl
MaTepuaabHOM KyjabTypbl. OHa BHOCUT CBOV BKJIaA B (OpMMpOBaHME PAIMOHAJBHOTO HAyYHOTO MBIIIEHMS, B CO3ZaHME IIeJIOCTHOTO
MpeCcTaBieHnss 06 OKpYy’KalolleM MMpe KaK O eOVHCTBE MPUPOIbI U UeoBeKka, KoTopoe (GopMupyercs B XMMMUM HAa OCHOBE MOHMMAaHUS
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BEII[ECTBEHHOI'O COCTaBa OKPY’KAMOIIEro MUpPa, OCO3HAHMSI B3aMMOCBSI3M MEKAY CTPOEHMEM BEIEeCTB, MX CBOMCTBAMM UM BO3MOKHBIMU
06J1acTsIMM NMPUMEHEHNS;

® TeCHO B3aMMOZENCTBYSI C APYTMMM €CTECTBEHHbIMM HayKaMM, XUMMS CTajla HEOTHEMJIEMOM YaCThbIO MUPOBOW KYJIbTYPbl, HEOOXOOVMMbBIM
YCJIOBMEM YCIIEIIHOTO TPyAA Y JKU3HM Kakaoro uieHa obmiectBa. CoBpeMeHHass XMMMSI KaK HayKa CO3UAATeNbHas, KaK HAayKa BBICOKUX
TEXHOJIOTMII HaIlpaBJIeHa Ha pellieHle TJI00aIbHBIX MTPO6JIEM YCTOMUMBOTO PAa3BUTHS YEJIOBEUECTBA — ChIPbEBOI, YHEPreTUUYECKOM, MUIIEBO,
9KOJIOTMYECKOM 6e30MacHOCTUM OXPaHbl 3JOPOBbSI.

B coorBerctBuM c o6y nensvu u npuHmynamu COO comepskanue npeaveta «Xumvusi» (10—11 kmaccel, 6a30BbI YPOBEHb M3YyUYEHMS)
OPUEHTMPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKY/JIbTYPHYIO TMOATOTOBKY OOYYaIOIIMXCSI, HEOOXOOVMMYIO MM [JiT BBIPAOOTKM MMPOBO33PEHUECKUX
OPUEHTUPOB, YCITELIHOTO BKJIIOYEHMS B JKM3Hb COIMYMa, MPOMOJIKEHMSI 0Opa3oBaHMsI B PA3IMUYHBIX OOJIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMMEI.

CocTaBasolyMy IIpeaMeTra « XMMuUs» IBJISIOTCS 6a30Bbie Kypchl — «Oprannueckas xumusi» u «O0611as M HeopraHmuuyeckas XMMusi», OCHOBHBIM
KOMITOHEHTOM COJIepsKaHusI KOTOPBIX SIBJISTIOTCSI OCHOBBI 0a30BONM HAyKM: CMCTeEMa 3HAHWI 1O HEOPraHMYecKoi XuMuu (C BKIIIOUEHMEM 3HAHUM U3
ob1elt XuMuM) U opraHmdyeckonm xumuu. DopmupoBaHMe HAHHOM CUCTEMbl 3HAHMI TIPU M3YUYEHMM IMpeaMeTa OOecreyrBaeT BO3MOXKHOCTD
PacCMOTPEHMST BCEro MHOT0o6pasyusl BEIIECTB Ha OCHOBE OOIIMX MOHSITUI, 3aKOHOB U TEOPUIT XUMUMA.

CrpykTypa comepskanusi KypcoB — «Opranmueckas xumvusi» u «OOI1Iass M HeopraHudeckas xumusi» chopMmupoBaHa B MPOTrpaMMe Ha OCHOBE
CUCTEMHOTO TMOAXOAa K M3YyYEeHUI0 y4YeOHOro Marepuasia M OOYC/IOBJIEeHAa MCTOPUUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMII Ha OIpPeHeIEHHbIX
TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHMuecKoy XMMMUM BeIlleCTBAa paCCMaTPUBAIOTCS Ha YPOBHE KJIACCUMYECKOM TEOPUM CTPOEHMUS OPraHMYeCKUX
COeIVIHEHN, a TaK)Ke Ha yPOBHE CTEPEOXMMMUUYECKMX M 3JIEKTPOHHBIX IPEACTaBJIeHUI O cTpoeHuu BerlecTB. CBemeHusi 06 M3ydaeMbIX B Kypce
BEIIIeCTBaX JAIOTCS B Pa3sBUTUM — OT YIJIEBOAOPOAOB IO CJIOSKHBIX OMOJIOTMYECKM aKTUMBHBIX COeIMHEHMUN. B Kypce opraHn4eckon XMMum morydaroT
pasBuTHe copMMpoBaHHbIE B OCHOBHOJ IIIKOJIE TIEpBOHAYaJIbHbIE MPEICTaBIEHMS] O XMMUYECKON CBSI3U, KIacCUGUKAIMOHHBIX MPU3HAKAaX BEIECTB,
3aBMCUMMOCTY CBOVICTB BEIIIECTB OT UX CTPOEHMS,0 XMMUYECKON peaklyn

[Tom HOBBIM yIJIOM 3peHMs B Ipeamere « XuMus» 6a30BOro YPOBHSI PaCCMaTPMBAETCSI M3YUEHHbIV B OCHOBHOM ILIKOJIE TEOPEeTUYECKMII MaTepual
" (GaKTOJIOTMUYECKME CBEEHMs O BEIIecTBaxX M XMMUUYECKOM peakimu. Tak, B 4acTHOCTH, B Kypce «OO1iast u HeopraHuyeckas XUMMUS» YUalMCs
MIPeIOCTaB/ISIETCSI BO3MOKHOCTh OCO3HATh 3HAUEHME MePUOIMUECKOrO 3aKOHA C OOIIEeTeOPEeTUUECKUX Y METOHOJIOTMUECKUX MTO3UIINIA, TTyOsKe MOHSITD
MCTOpUUECKOe M3MeHeHMe QYHKIMI 3TOTO 3aKOHa — OT OOO0OIIAIOIIEN 10 OOBSICHSIONIEN M TTPOTHO3MPYIOIIEN.

Epunas cucrema 3HaHMI O BaKHEMIIIMX BEIECTBAX, UX COCTAaBe, CTPOEHMM, CBOMCTBAX M MPUMEHEHMM, a TaKKe O XMMUUYECKUX peaKIusIX, UX
CYIITHOCTY ¥ 3aKOHOMEPHOCTSIX MPOTeKaHus morosHseTcss B Kypcax 10 u 11 kyaccoB ayeMeHTaMy copepskaHusl, UMEIOIIMMM KYJIbTYPOJIOTUYECKUIA U
TIPUKJIQAHOM XapakTep. OTU 3HAHUSI CIIOCOOCTBYIOT MIOHMMAaHUIO B3aMMOCBSI3M XMMMU C IPYTMMM HayKaMu, paCKpbIBAIOT €€ POJib B IO3HABATEIbHON U
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MIPAKTUYECKOM [eATEeIbHOCTY YeJIOBeKa, CIOCOOCTBYIOT BOCIMTAHMIO YBa)KEHMSI K IIPOLIECCY TBOPYECTBA B 0OJIACTM TEOPUM U TMPAKTUUECKUX
MPWIOXKEHUIN XVMUM, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMUHOCTHO 3HAUMMBIX MpoOJeMax, CBSI3aHHBIX C XUMMEI,
KPUTUUYECKY OCMBICIMBATh MHGOPMAIMIO M TPUMEHSITh €€ [JId TONOJHEHMS 3HaHMIA, pelleHUs WHTEUIEKTYaIbHbIX M OSKCIIePUMEHTAIbHbIX
MCCJIeIOBATEIbCKMX 3a/1a4u. B 11esioM comepskaHue yueGHOro npeaMera « XMMUs» TaHHOTO YPOBHSI M3y4YEHMSI OPMEHTMPOBAHO Ha (popMupoBaHue y
YUalmMxcsi MMPOBO33PEHYECKOM OCHOBBI [IJIs1 TMOHMMaHMs GUIOCOMCKUX MAeN, TaKMX KaK: MaTepuaJbHOe eOVHCTBO HEOPraHWYecKoro u
OPraHNYeCcKoro Myupa, 00yCJI0OBJIEHHOCTb CBOVICTB BEILIECTB X COCTaBOM UM CTPOEHMEM, TTO3HABAEMOCTb IMPUPOAHBIX SBJEHUN ITyTEM SKCIIEPUMMEHTa U
pelieHust TPOTUBOPEUNI MEKITY HOBBIMM (haKTaMM U TEOPETUYECKUMU ITPEeANOChIIKAaMM, OCO3HAHME POJIU XMMUY B PEIIeHUM IKOJIOTUUECKUX TTPobIIieM,
a Takske mpob6sieM cHepeskeHNst SIHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3[IaHMsI HOBBIX TEXHOJIOTMI ¥ MaTepuasoB.

B naHe pelieHns 3aa4 BOCIUTAHMS, PA3BUTHS Y COLMAIM3AIMIY OOYYAIOIIMXCS IIPUHSIThIE TPOTPAMMOI TTOIXOIbI K ONpeIe/IEHNIO COlepsKaHmsT
M TOCTPOEHMS TMpeaMeTa MpeayCMaTpuBalOT (HOpPMUPOBaHME Yy YYaIIMXCS YHUBEPCATbHBIX YUYEOHBIX AEMCTBUIM, MMEIIMX 6a30Boe 3HAUeHUe MJIs
PasIMYHBIX BUIOB [EATEJbHOCTU: pelleHus MpobJsieM, MOucKa, aHamu3a u ob6paboTku MHMOpMaluM, HEOOXOOMMBIX AJIS IPUOOPETEeHMS] OIbITa
MPaKTUYECKON U UCCIIeIOBATEIbCKOM eSITeTbHOCTH, 3aHMMAIOIIEel BaYKHOE MECTO B IMTO3HAHUM XUMUM.

HEJIN 1 3BAJAYN YUEBHOTI'O IMPEAMETA « XMW »

B mpaktuke mpemopaBaHus XMMMM KaK B OCHOBHOJ, TaK M B CpeOHEN IIIKOJie, NPy OINpeneeHUM CONEP>KaTe/IbHOM XapaKTePUCTUKU Iiesiei
U3yUYeHMUsl TpeaMeTa HallpaBJIeHMeM IIepBOCTEIeHHONM 3HAUMMOCTM TPaAMIMOHHO IPU3HAETCS (OPMMUPOBAHME OCHOB XMMMUUECKON HayKM Kak
006J1aCTM COBPEMEHHOTO eCTeCTBO3HAaHMSI, IMPAKTUUECKOM [IesTeJIbHOCTM uYejloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBON KyabTypbl. C
METOIMUYECKOI TOUKY 3PEHMSI TaKOM IOAXO K OIpefeIeHUIO 1ejieli U3yYeHus IpeIMeTa SIBJISIeTCS BIIOJIHE OIpaBIaHHbIM

CoriacHO TaHHOM TOYKE 3PeHMsI IJIaBHbIMM LIeJIIMU U3YUeHMs IpeaMeTa « XUMUsSI» B CpeIHel IIKojie Ha 6a30BOM YPOBHE SIBJISTFOTCS:

e (opMupoBaHMe CHUCTEMbl XMMMUUYECKMUX 3HAHMI KaK BasKHEMIIIel COCTaBJISIONIEN eCTeCTBeHHO-HAayYHOM KapTUHbI MMpa, B OCHOBE KOTOPOM
JIeKaT KJIIOUeBble IMOHATHS, (yHIaMeHTaJbHble 3aKOHBI UM TEOpUM XUMMM, OCBOEHME SI3bIKa HayKM, YCBOEHME U TOHMMAaHMe CYIIHOCTU
IOCTYITHBIX 0O00IIEHMII MYMPOBO33PEHUYECKOI0 XapaKTepa, 03HaKOMJIEHME C MCTOPUEN UX PasBUTUS U CTAHOBJIEHMUS;

e (QopMmupoBaHMe ¥ pa3BUTHME TPEACTABJIEHMIA O HAYYHBIX MeETOJaX MO3HAHUSI BEIECTB M XUMMUUYECKUX peakluil, HeOOXOOUMBIX [IJIs
MpUOOpeTEHNUS] YMEHUII OPMEHTUPOBATHCSI B MUPE BEIIECTB M XUMUUECKUX SIBJIEHMM, MMEIOIIMX MECTO B IPUPOME, B MPAKTUUECKOM U
MMOBCEIHEBHOM KU3HMU;

® pas3BUTHE YMEHUII U CIIOCOOOB IeSITeJIbHOCTU, CBSI3AHHBIX C HAOJIIOMEHNEM UM OOBSCHEHMEM XMMMYECKOTO 3KCIIepMMEHTa, COOJIIoIeHNeM
MpaBuJ1 6€30I1acHOro OOpallleHNs C BelleCTBaMu

Hapsgy ¢ stum copepskaresbHas XapaKTEpPUCTMKA Lejeld M 3adad M3ydeHusl IpeaMeTa B IporpaMme YTOYHEHa UM CKOPPEKTHPOBaHa B
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COOTBETCTBUM C HOBBIMMU ITPMOPUTETAMM B CUCTEME o61uero cpeagHero o6pa3013aH1/151. CEI‘O,ELHFI B IIperiogaBaHu XMMHUN B GOJIbIIIe CTeIIeHU OT,Z[aéTCH

npearnovyTeHmne HpaKTMQECKOﬁ KOMIIOHEHTE COoaep>KaHud O6y‘-IEHI/IH, OpMEHTMpOBaHHOﬁ Ha IIOATOTOBKY BbIITYCKHMKA IIIKOJIbI, BJIaOCIOIIEro HEe
Ha60pOM 3HaHI/II‘/JI, d CI)YHKI_[I/IOHEUILHOI‘/JI Ir'paMOTHOCTBIO, TO €CTb criocobamu u YMEHMAMU aKTUBHOI'O IIOJTYyUYE€HMS 3HAHUI U INpMMEHeHUsI UX B

peasbHOM SKU3HM [IJIS PellleHMs] MPaKTUUeCKUX 3aau. B 3Tou CBSI3M Mpy M3yuyeHUM IpeamMeTa « XUMMUS» TOMUHUPYIOIee 3HAueHMe IMPpuoopeTaroT

TaKue nejau M 3agauy, Kak:

aganTranysi o6yJarommXxcs K YCJIOBUSIM IMHAMMUYHO Pa3sBUBAIOIIErocs Mupa, GopMupoBaHue MHTE/UIEKTYaJIbHO Pa3BUTONM JIMUHOCTM, TOTOBOM
K CaMoOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY IPUHSITUMIO T'PAMOTHBIX PpEIIeHU B KOHKPETHBIX >XM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEILECTBAMMU U UXIIPUMEHEHUEM;

dbopMupoBaHme y 06YyUYalOIIMXCS K/IIOUEBbIX HaBBIKOB (KJ/IIOUEBbIX KOMIIETEHIVIA), UMEIOIIMX YHMBEpCAJIbHOE 3HAaueHMe IJIs1 PasIM4HbIX
BUIOB [esTeJIbHOCTH: pelleHus IMpobjeM, IOMCKa, aHaam3a UM o0paboTkyu MHOOpMAlLMM, HEOOXOOMMBIX [JISI IPUOOPETEeHMS OIIbITa
JeaTe/IbHOCTM, KOTOpas 3aHMMaeT Ba)KHOE€ MeCTO B IMO3HAaHMM XMMMM, a TakKKe OJI OLEHKM C IO3MLMI 3KOJIOTMYECKO) 6e30macHOCTU
XapaKkTepa BIMSHMS BEIEeCTB ¥ XMMUUYECKUX ITPOIIECCOB HAa OPraHM3M YeJIOBeKa U MIPUPOIHYIO Cpeny;

pasBUTHE II03HABATE/IbHbIX MHTEPECOB, MHTEJJIEKTYaJIbHBIX M TBOPUYECKMX CIIOCOOHOCTEN OOYYalOIIMXCS: CIOCOOHOCTM CaMOCTOSITE/TbHO
MpuobpeTaTh HOBbIE 3HAHMS IO XUMMUU B COOTBETCTBUM CKM3HEHHBIMM ITOTPEOHOCTSIMM, MUCIIO/Ib30BaTh COBPEMEHHbIe MH(OpPMalMOHHbIE
TEXHOJIOTMM [IJISI TIOVMCKA M aHA/I3a YYEOHON ¥ HayYHO-TIOMYJISPHOV MHGOPMAIMM XMMUIECKOTO COIepsKaHusI;

dbopMmupoBaHme ¥  pasBuUTME Yy OOYYAIOIIMXCS  aCCOLMATUBHOIO M JIOTMYECKOIO MbIIIUIeHNsI, HabJI0aTeIbHOCTY, COOPaHHOCTH,
aKKypaTHOCTU, KOTOpble 0COOEHHO HEOOXOAMMBI, B YACTHOCTM, IPU TIJIAHMPOBAHUY U TTPOBEIEHUM XMMUUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHME Y OOYUaIoIMXCS YOEXKIEHHOCTM B I'YMaHMCTUMYECKONM HAIpPaBJI€HHOCTM XMMMUM, €€ Ba)KHOM POJIM B pelleHuM IJIO0aJbHbIX
Mpo6JIeM palOHaIbHOIO IIPUPOIOII0/Ib30BaHMSsI, TOMOTHEHNS SHEPTETUUYECKMX PeCYPCOB M COXPaHEHMs IIPUPOIHOIO PaBHOBECHS; OCO3HAHMS
HEeOOXOIMMOCTY GepesKHOr0 OTHOLIEHMS K IIPUMpOJe M CBOEMY 3[0pPOBbIO, a TakKXKe MHPUOOpeTEeHMS OIbITa MCIIOJIb30BaHMS ITOJTYUEHHbBIX
3HAHUIA JIJIST IPUHSITUS TPAMOTHBIX PEIIeHU! B CUTYaIVSIX, CBSI3aHHBIX C XMMUYECKMMMU SIBJIEHUSIMUA.

MECTO YUEBHOI'O ITPEIMETA «XUMUWSI» B YYUEBHOM ITVTAHE

B cucreme cpemHero ob6inero obpasoBaHus «XMMMs», M3ydaemasi Ha 6a30BOM YpOBHE, INMpU3HAHA OOSI3aTETbHBIM YUEOHBIM IPEIMETOM,

BXOOAIIMM B COCTaB Hp@)lMGTHOIZ obnactu «EcrecTBeHHbIE HayKN. Y4yeOHBIM IIJIAHOM Ha €€ n3ydyeHne OoTBeaeHO 68 y‘IE6HbIX Yacos, I1O 1 4acy B
HegeJr B 10 m 11 xiaccax COOTBETCTBEHHO. B TemaTmueckom IIJIaHMPOBAaHMM YKa3dH pe3epB yqe6Horo BpeMeHH, KOTOPpO€ PEeKOMEHOYETCA OJIsd

peamm3anm aBTOPCKMUX ITIOOXOA0B I1IO MCIIOJIb3OBAHUIO p33H006p83HbIX (l)OpM OopraHmusanuun y‘{€6HOFO Iponecca.



[TNTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHMS YYEBHOI'O ITPEAMETA «XVMUWSI»
®I'OC ycranaBmBaeT TpeGOBaHMSI K pe3yJsibTaTaM OCBOEHMSI OOYYaroIIMMMCS IPOTpaMM CpemHero oOIero o6pa3oBaHMs (JIMYHOCTHBIM,
MeTaIrpeAMETHbIM U TIpeIMeTHbIM). HayuyHO-MeToamMuecKko OCHOBOWM [Jid Pa3pabOTKM IJIAaHMPYEMbIX pPe3yJIbTAaTOB OCBOEHMS MPOrpamMM CpPeqHEro

06111ero 06pa3’oBaHMs SIBJISIETCSI CUCTEMHO-AeITeIbHOCTHBIN MTOAXO,.

Jluunocmuole pe3yjibmameol
B coorBercTBUM C CUCTEMHO-OEATE/IbHOCTHBIM ITOAXOAOM B CTPYKTYpPE JIMUYHOCTHBIX PE3YJIbTATOB OCBOEHMA IIpeaMeETa «Xumusi» Ha YPOBHE

cpemHero o61ero 06pa3oBaHus BbIIeIeHbl CJIEAYIOIINE COCTABIISIOLINE:

OCO3HaHME OOYYAIOIIMMMUCS POCCUICKOM TPaKAAHCKON WMIAEHTUYHOCTM — TOTOBHOCTM K CaMOpPasBUTHUIO, CAMOCTOSITEJIbHOCTU U
CaMOoOIIpeeIeHNIO;

HaJIMuMe MOTUBAIMM K OOYUYEeHMIO;

1IeJIeHalpaBJIeHHOe Pa3sBUTME BHYTPEHHUX YOEXKOEHMI JIMUHOCTM Ha OCHOBE KJIIOUEBBIX LIEHHOCTEN UM MCTOPUUECKUX Tpamuivii 6a30Boii
HayKU XUMUK;

TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOIIMXCS PYKOBOACTBOBATHCSI B CBOEM eATEJbHOCTY II€HHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM,
MIPUCYILIMMM 1[€JIOCTHOM CUCTEMe XMMMUYECKOro 0Opa3oBaHMS;

HaJIMuMe MPaBOCO3HAHMS SKOJOTMYECKONM KYJIbTYPbI ¥ CITOCOOHOCTYU CTaBUTD 1€/ Y CTPOUTD SKM3HEHHbBIE TIJIaHbI

JInuyHOCTHBIE pe3yIbTaTbl OCBOEHMS IIpeaMeTa «XyMmst» OJOCTUT'alOTCA B €JMIHCTBE y‘-I@6HOI‘/JI U BOCIIUTATEbHOM JesaTeJIbHOCTU OpI‘aHI/ISaHI/II/I B

COOTBETCTBUM C T'YMaHUCTUYECKMMHM, COLOMOKYJbTYPHbBIMHM, OYXOBHO-HPABCTBEHHBIMM ILEHHOCTSIMU U WMAEaIaMU pOCCMf;ICKOI‘O IrpaXgaHCKOTI'o
O6LU,€CTB<':1, IIPUHATBIMU B O6LU,€CTB€ HOpMaMM ¥ IIpaBUJIaMIM IIOBE€OEHMNA, CHOCO6CTBy}OLLH/IMI/I nponeccam CaMOIIO3HaHMs, CaMOPAa3BUTUA U

HPAaBCTBEHHOI'O CTAHOBJIEHUA JIMYHOCTU o6yqa}ou_[1/1xc;[.
JInuHOCTHBIE pe3yJjibTaTbl OCBOE€HMS IIpeaMeTa «XUMUSI» OTpa’>karoT C(I)OpMI/IpOBaHHOCTb OIIbITA ITIO3HABaTEeJbHOM U HpaKTM‘IeCKOIZ

AesaTeJIbHOCTU o6yqa}oumxc;1 I10 peain3alm IIPUHSTBIX B O6I.L[€CTB€ ].[EHHOCTGIZ, B TOM 4lCJIe B 4YaCTU.

1. I'paxkmaHCKOT'O BOCHUTAHMS:

OCO3HaHMiA O6y‘{aIOLLU/IMI/IC$I CBOMX KOHCTUTYLUMOHHBIX ITpaB U OGSIBHHHOCTEIZ, YBa)KeHMS K 3aKOHY U IIPaBOIIOPSOKY,

npeancraBJIeHMa O COLMa/IbHbIX HOpMaXx U ITpaBuUJIaX MEXXJIMYHOCTHbBIX OTHOILIEHUI B KOJIJIEKTHUBE,

TOTOBHOCTM K COBMECTHOM TBOp‘{eCKOI‘/JI OesTeJIbHOCTU IIPpU CO3OaHUN y‘-IE6HI)IX IIPOEKTOB, pelIeHUNn y‘-IE6HI)IX " II03HaBaTeJIbHbIX 3a[ad4,
BBITIOJITHEHUNM XVMMUNUYECKUX 3KCIIEPUMEHTOB,

CIIOCOOHOCTHM ITOHMMATh U IIpUMHMMAaTb MOTMBbLI, HaMepeHMd, JIOTUKY M apryMeHTbl APYIUX IIPU aHaJIM3€ PA3JIMUYHbIX BUOOB y‘-IE6HO]7[
nesITeJIbHOCTU,



2. HanI/IOTI/ILIECKOI‘O BOCIIUTAHUSI:

LIEHHOCTHOI'O OTHOILIEHNS K UCTOPUYECKOMY M HAYUHOMY HaCJIeaNIO OTequTBeHHOﬁ XVMUNU;

YBa)K€HHS K ITPOLIeCCY TBOPUYECTBA B O6J'[8.CTI/I TE€OPUN U IIPAKTUYECKOI'O IIPpMMEHEHMA XMNN, OCO3HaHMSA TOIr'0, YTO JOCTMXKEHMS HAaYKU €CTb
pe3ybTaT OJINTE/IbHBIX H8.6.T[IO,IL€HI/II7[, KPOIIOTJIMBBIX 3KCIIEPUMMEHTA/IbHBIX ITOMCKOB, IIOCTOSAHHOI'O Tpyaa yqéHbIX " MPaKTUKOB,

MHTepeca ¥ IMMO3HABaTeJIbHbIX MOTMBOB B IOJYYEHUM U MOCJIEAYIOIIEM aHaIM3e MHGOPMAaLUMY O MePeIOBbIX MTOCTUKEHUSIX COBPEMEHHOM
OTEUEeCTBEHHOM XVMMUU;

3. JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMSI:

HpPaBCTBEHHOI'O CO3HaHMSI, 3TUYECKOI'O IIOBEOECHMNSI,

CIIOCOOHOCTU OLI€EHMBATb CUTyalliM, CBA3dHHbIE€ C XMMMUYECKMMMU SBJICHUSMMU, M IIPMHMMATb OCO3HAHHbIE pEIlIeHMd, OPUMEHTHUPYSICb Ha
MOpaJIbHO-HPAaBCTBEHHbIE€ HOPMbI U IEHHOCTU,

FTOTOBHOCTHM OLI€HMBATb CBOE rmoBeneHre M IMOCTYIIKM CBOMX TOBapMH_[eIZ C HOBI/ILU/Iﬁ HPAaBCTBEHHbBIX I IIPpaBOBbIX HOPM UM OCO3HaHMe
l'IOC]Ie,ELCTBI/II‘/JI 3TUX IIOCTYIIKOB;

4. @opMMUpOBaHMS KYJIbTYPbI 3[[0POBbSI:

IIOHMMAaHMsI LIEHHOCTENM 3J0pPOBOro ¥ 6e30MacHOro o6pasa >KM3HM; HEOOXOOMMOCTM OTBETCTBEHHOIO OTHOILIEHMS K COGCTBEHHOMY
(bU3MYECKOMY U IICUXMYECKOMY 3I0POBbIO;

cobuTIoeHMsI TIpaBMJT 6e30ITacHOTO OOpAIlleHNsT C BEIeCTBAMM B OBITY, MIOBCEIHEBHOM KU3HM U B TPYIOBOM IEATEIbHOCTMU;

MOHMMAaHMS IEHHOCTY MPaBWI MHIAMBUIYAJTBHOTO U KOJIJIEKTMBHOI'O 6€30I1aCHOrO IMOBEAEHMUSI B CUTYalUSIX, YIPOXKAIOIIMX 3I0POBBIO U
SKU3HU JIIOJIEN; OCO3HAHMS TIOCJIEICTBUIA M HEIIPUSITUSI BPEOHBIX IIPUBbIYEK (YIIOTPEOIEHNST aJTKOT0JIsl, HAPKOTUKOB, KYPEHMSI);

5. TpynoBoOro BOCIUTaHMS:

KOMMYHMKATUBHOM KOMIIETEHTHOCTY B YUe€OHO-MCCIeOBATE/IbCKON JIeSITETbHOCTM, OOIIIECTBEHHO ITOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX
JesTeIbHOCTH;

YCTaHOBKM Ha aKTMBHOE yJacTie B PelIeHu! IPaKTUUeCKMX 3a/1au COLMaIbHOI HAIPaB/JIeHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIb);
MHTEpEeca K MPaKTUUYEeCKOMY M3YUeHMIO ITpodeccuit pa3IMyHOropoa, B TOM UMcjie Ha OCHOBE MTPUMEHEHNMs PeIMETHBIX 3HaHUI 10 XUMUN;
yBaskeHMs K TPYY, JIOISM TpYZa U pe3yibTaTaM TPYI0BOM IeaTeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBUIYAJIbHOM TpaeKTopuu obOpasoBaHusi, Oymyiiein mpodeccum M peanmsaluyi COOCTBEHHBIX
SKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMMUM, MHTEPECOB U TIOTPeOHOCTEN OOIIeCTBa;

6. DKOJIOrMUECKOro BOCIIUTAHUA:

9KOJIOTMYECKN uenecoo6p33Horo OTHOLIEHMA K IIpupoae, KaKk MCTOYHMKY CYIIeCTBOBAaHMA >XKM3HM Ha 3eMJIe;



IIOHMMaHUS rno6aanoro XapakKTepa JSKOJIOIrm4YeCKmx npo6neM, B/IMSIHMS 3KOHOMMYECKMX IIPOLEeCCOB Ha COCTOsSHHME HpMpO,ILHOI‘/)[ u
COLIMAJILHOM Cpe[ibl;

OCO3HaHUA H€O6XO,I[I/IMOCTI/I MUCIIOJIb30BaHUS ,ILOCTI/I)KQHI/II?I XUMUN OJI pellIeHNMsT BOIIPOCOB PALMOHAJIbHOI'O IIPMPOOOIIO0JIb30BaHMI,
aKTVBHOT'O HEINPUATUS JIECTBUM, MPUHOCIIIMX BpeHd OKPYsKalo- Ieii MPUPOIHOM cpele, YMEHMsS IPOrHO3MPOBaThb HeOJIaronpusiTHbIE
9KOJIOTMYECKMEe MOC/IeICTBUS MPeANPUHMMaeMbIX JEMCTBUM U TIpeIoTBpaliaTh ux;

HaJIMuMsl PasBUTOrO SKOJIOTMYECKOI'O MBbIIIJIEHMS, SKOJOTUYECKOM KYJIbTYpPbI, OIbITA IESTeIbHOCTM SKOJIOTMUYECKOV HAarpaBJIeHHOCTH,
YMEHMSI PYKOBOJCTBOBAaThCSI MMM B ITO3HABaTe/JIbHOM, KOMMYHMKATMBHOM ¥ COLMAJIbHOM IMPAaKTUKE, CIIOCOOHOCTM M YMEHMSI aKTUBHO
MIPOTUBOCTOSITh UIEOJIOIUU XeMODOOUINA.

7. LleHHOCTM Hay4YHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTM MUPOBO33PEHNSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBUTHSI HAYKM M OOIIECTBEHHOV MPaKTUKMY;
MOHMMAaHMST CITeIUGUKM XUMUM KaK HAyKy, OCO3HaHMsS €€ poyi B (GOPMUPOBAHUM PAlMOHAIBHOTO HAYYHOTO MBIIUIEHWS, CO3MaHUU
1IeJIOCTHOTO TpPEeACTaBJIeHUsI 06 OKpYy’KaloleM MMpe KaKo eIMHCTBE MPUPOABI Y YeJIOBEKa, B MIO3HAHMY MIPUPOTHBIX 3aKOHOMEPHOCTEN U
pellieHny Mpo6JieM COXpaHeHMsI IIPUPOTHOTO PaBHOBECHS;

YOEKIEHHOCTM B 0COO0 3HAUMMOCTY XVUMUM JIJISI COBPEMEHHOM IIMBUIM3AMM: B €€ T'YMaHUCTUYECKOM HAIIPaBJI€HHOCTM Y BasKHOWM POJIM B
CO3IaHMM HOBOM 6asbl MaTePUAIbHOM KYJIbTYDbI, PELIeHNM TI00aTbHbIX MPOOGJEM YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA — ChIPbEBOM,
SHEPreTUUYECKOM, MUIIEBOM M 3IKOJOTMUECKOV Oe301acHOCTM, B PasBUTUM MeOMIMHbBI, OOeclieueHuy YCIOBUM YCIEIIHOrO Tpyaa u
9KOJIOTMYECKM KOM(POPTHOM KU3HU KasKJOTOuUIeHa OOIIeCTBa;

€CTeCTBEHHO-HAayYHOM T'PAMOTHOCTM: TIOHMMAHMSI CYIITHOCTM METOJIOB TO3HAHMS, MCIIO/Ib3YEMBIX B €CTECTBEHHbIX HayKax, CIMIOCOOHOCTHU
MICITOJIb30BATh TOJyYaeMble 3HAHUS [JIT aHaIM3a M OOBSICHEHMS SIBJIEHMIM OKPYKAIOIIEro MUpa M MPOUCXOASIINX B HEM M3MEHEHU,;
yMeHUSI [ejlaTh OOOCHOBAHHbIE 3aK/IIOUEHMST Ha OCHOBE HAYUYHBbIX (PAKTOB M MMEIOUIMXCS HAHHBIX C IIeJIbIO TOJIYYEeHUS] HOCTOBEPHBIX
BbIBOJIOB;

CIIOCOGHOCTY CAMOCTOSITETbHO MCIOJIb30BaTh XMMMUUECKYEe 3HAaHMSI [IJIs pellieHus MpobsieM B peabHbIX SKM3HEHHBIX CUTYaIUSIX;

MHTepeca K MO3HAHMIO U MCCJIeNOBATEIbCKOM [eATeTbHOCTH;

TOTOBHOCTY ¥ CIIOCOOHOCTM K HeINpepbIBHOMY O0Opa3oBaHMIO ¥ caMOOOpa30BaHMIO, K aKTMBHOMY TTOJTYUYE€HMIO HOBBIX 3HAHMI 110 XUMUU B
COOTBETCTBUM C KM3HEHHBIMM TIOTPEOHOCTSIMIU;

MHTepeca K 0COOEHHOCTSIM TPYyAa B pas3/iMUHbIX chepax MmpodhecCuoHaIbHON IesITeTbHOCTHU.

MemanpedmemHbie pe3yibmameol

MeranpenmeTHble pe3yabTaTbl OCBOEHUSI y4eOGHOro mpeaMera « XMMMsI» Ha YPOBHE CpemgHero oOlero 06pa3oBaHMsl BKIIOYAIOT: 3HAYMMbIE

8



JIs1 (l)OpMI/IpOBaHI/IH MMPOBO33pEHUA o6yqa101ul/{xcs[ MEeXIANCLIUITJIMHAPDHbIE (ME)KHpe,ELMETHbIe) O6H.[€Hay‘{HbIe IMMOHATHMS, OTpa)Karouiye 1meJIOCTHOCTDb
Haquoﬁ{ KapTMHBI Mypa " CHEI_[I/I(])I/IKY METOOOB IMO3HaHMs, UCITIOJIb3YEMbIX B €CTECTBEHHbIX HayKaX (MaTepm{, BEIIECTBO, SHEPTHU, SIBJIEHUE, IPOoLeCC,
cucrema, Hay‘-leIfI (baKT, NpMHINUII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus, MCCIeaOoBaHMeE, Ha6J'II-O,ELEHI/Ie, nusMepeHmne, SKCIIepUMMEHT U ,Elp),

YHUBepCcajbHble yueOHbIe NeicTBUS (ITO3HaBaTe/IbHble, KOMMYHMKATVUBHbBIE, PETYJIATUBHbIE), obecreunBaoIme hopMupoBa- Hue GyHKIMOHATbHON

rPAMOTHOCTM ¥ COLMAJIBHOM KOMITETEHIIMM OOYYarOIINXCS;

MMPOBO33pEHYECKIe 3HAaHMS Y YHUBEPCAIbHBIE YUEOHbIE IeVICTBMS B [TO3HABATEIbHOM M COLMATbHOMITPAKTHKE.

MertarnpeamMeTHbie pe3yIbTaThl OTPAsKAOT OBJIAZieHe YHUBEPCATbHBIMM YUEOHBIMY [TO3HABATEIbHBIMY, KOMMYHVKATUBHBIMM Y PETYJIITUBHBIMU
IeNCTBUSIMMN.

OBJ'Ia,H,eHI/Ie YHMBEPCAJIbHbBIMU y‘le6HbIMI/I ITIO3HAaBaATEJ/JIbHbIMMU ,HEfICTBMSIMM:

1. ba3oBbIMM JIOTMYECKUMU ﬂeﬁCTBMHMM:

CaMOCTOSITeJIbHO (hOPMYJIMPOBATh M aKTyaIM3UPOBATh IIPoOJIeMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

omnpenessTh e NesSTeJTbHOCTM, 3aJaBasl IMapamMeTpbl M KPUTEPUM UX TOCTVMKEHUSI, COOTHOCUTb pe3YJIbTaTbl [eSITeIbHOCTU C
MTOCTaBJIEHHBIMU 11€JISIM;

MCIIOJIb30BAaTh MPU OCBOEHUM 3HAHMI MPUEMBI JIOTMUECKOTO MbILLIJIEHUSI — BBIIEIATh XapakTepHble MPU3HAKYU MOHSITUIA U YCTaHABIMBAThb
MX B3aMIMOCBSI3b, MICITOJIb30BaTh COOTBETCTBYIOIIIME TOHSITYS [IJIST OOBSICHEHWST OTHEIbHbIX (DaKTOB U SIBJIEHWIA;

BbIOMpATh OCHOBAHMS M KPUTEPUM IJ1s1 KIacCUbUKALIMY BEIIeCTB M XUMUUYECKUX PeaKIyif;

yCTaHaB/IMBATh TPUYMHHO-C/IEICTBEHHbIE CBSI3U MEXKIY U3yuyaeMbIMU SIBJIEHUSIMU;

CTPOUTDH JIOTMYECKUE paCCyXAeHus (MHIYKTUBHbIE, MeMYKTUBHbIE, 1O aHAJOTKM), BBISBISTbH 3aKOHOMEPHOCTM U IIPOTUBOPEYMSI B
paccMaTpuBaeMbIX SIBJIEHUSIX, GOPMYJIMPOBATh BbIBOJIbI M 3aK/IIOUEHNS;

MIPMMEHSITh B TIPOLleCCe IIO3HAHMSI MCIIOJb3yeMble B XUMMUM CUMBOJIMYECKME (3HAKOBbIE) MOJeN, IpeoOpa3oBbIBATh MOEIbHbIE
TIPeACTaBIEHNsT — XMMUYECKUI 3HAK (CMMBOJI) 3JIEMEHTa, XMMudeckass ¢hopmysia, YpaBHEHME XMMMWYECKOM peakiuy — IPU pelieHnn
yueOHbIX TTO3HABaTEJIbHBIX M IMPAKTUUYECKMX 3aJau, MPUMEHSTh Ha3BaHHbIE MOMEbHbIE IMPEICTABIEHMS [JISI BbIIBIEHUS XapaKTEepPHbIX
MIPU3HAKOB M3YUYaeMbIX BEIIECTB ¥ XMMUUECKUX PeaKIInii;

2. basoBbIMU MCCI€IOBATETbCKUMMU ﬂeﬁCTBMHMMZ

BJIaleTb OCHOBaMM METOJOB HAaYUYHOI'O IIO3HaHMS BEIIECTB U XMMMNUYECKUX peaKLlMIZ;

(l)OpMYJ'II/IpOBaTb oeam 1 3agauu nuccjaengoBaHls, MCIIOJIb30BATbIIOCTABJIEHHbIE 1 CaMOCTOSTE/IbHO C(l)OpMYI[I/IpOBaHHbIe BOITPOCBIB KauyeCTBe
MHCTPYMEHTAa ITIO3HaHMs M OCHOBBLI IJIs Cl)OpMI/IpOBaHI/IH I'MIIOTE3bI IO ITPOBEPKE IIPABUJIbHOCTU BbICKA3bIBA€MbIX CY)K,ILEHI/II‘/JI;

BJIafeTb HABbIKAMM CaMOCTOSTEJIbHOI'O IIJIAaHMPOBAHMA WM IIPpOBedEHMA YUEHUMYECKUX OSKCIIEPpMMEHTOB, COBEPIIEHCTBOBATb YMEHMI

CIIOCOOHOCTb OOYYAIOIIMXCS MCIIOJIb30BaTh OCBOEHHbIE MEKIUCIUIIMHAPHbIE,
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HaOJTIOAATh 3@ XOOM ITPOLIeCcca, CaMOCTOSITETbHO MPOrHO3MPOBATh €ro pe3ysbTaT, GOpMYyJIMPOBaTh 0O0OILEHNS U BIBOIbI OTHOCUTEIBHO
IOCTOBEPHOCTH Pe3yJIbTaTOB MCCIeA0BaHMSI, COCTAB/ISITh OOOCHOBAHHBIN OTYET O MPOJEIAHHOM PabOoTe;

MPMOOPETaTh ONBIT YUYEHUYECKOM WMCC/IeIOBATEIbCKOM UM TIPOEKTHOM MHEeSITeIbHOCTY, TMPOSIBJISITD  CIOCOOHOCTh ¥ T'OTOBHOCTb K
CaMOCTOSITEJIbBHOMY TIOMCKY METOJOB PellleHMs] MPaKTUYeCKMX 3a7ad, IPMMEHEHUIO Pa3IMYHbIX METOHOB MO3HAHMS.

3. [Ipuemamu paboThI C MHGOPMAaLMen

OPMEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MHbOpMauuy (HayYHO-TIOMYJISIPHAsl JIUTepaTypa XMMMUYECKOTO COMAEPSKaHUS, CIPaBOYHBbIE
noco6us, pecypcel VIHTepHeTa), aHA/M3MPOBaTh MHGOPMAIMIO PasIMYHbIX BUOOB U (GOpPM IMpeACTaBIeHNs], KPUTUUYECKM OIIEHUBAThb €€
JIOCTOBEPHOCTb ¥ HENPOTMBOPEUMBOCTD;

dbopMyMpoBaTh 3aMpoChl ¥ MPUMEHSTh pas3/IMUHble METOAbI MpPU TONUCKEe M OTOOope MHOOpMAaNVM, HEOOXOAMMONM ISl BBIMOJHEHUS
y4eOHbBIX 3a/a4 OINpeAesIEHHOrO TUIIA,;

MPMOOPETATh OMBIT MCIIOIb30BaHMs MHGOPMAIIMOHHO-KOMMYHMKATUBHBIX TEXHOJIOTUI U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO BbIOMPATh ONTUMAaJIbHYIO (hOpMY TIpeAcTaByieHus: MHGopmaluu (CxeMbl, I'padyuKy, IMarpaMmbl, TabJIMIIbl, PUCYHKN);
MCIIOJIb30BaTh HAYUHbIN SI3bIK B KaUeCTBe CPeJICTBa MpU paboTe ¢ XMMMUUeCKoM MHGpopMalMeil: TpUMEeHSITh MeXIpeaMeTHble((pusnueckme u
MaTemMaTuyecKye) 3HaKu U CUMBOJIbI, GOpMYJibl,ab0peBuaTypbl, HOMEHKJIATYPY;

MCIIOTb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKME CPEICTBA HATJISIIHOCTM.

OBJ'Ia,Z[eHI/Ie YHUBEPCAJIbHbIMU KOMMYHI/IK&TI/IBHI)IMI/I)IQIZCTBI/IHMI/I:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIZAeMOM TeMbI B XOA€ OMayiora W/MIM OUCKYCCUM, BBICKA3bIBaTb uaeu, HOpMYyIMPOBaTb CBOU
MpeJIOsKEeHNS OTHOCUTEJIbHO BBITIOTHEHMS TIPEIJIOSKEHHON 3a/1aun;

BBICTYIIaThb C IIpe3eHTallMeli pe3y/JbTaTOB II03HABATEJIbHOM MOESITeJIbHOCTY, TIOJYUYEHHBIX CAaMOCTOSITEJIbHO WJIM COBMECTHO CO
CBEPCTHUKAMM TIPY BBITIOJTHEHUY XMMMUUYECKOTO 3KCIIEPUMMEHTA, MPAKTUUYECKOV pabOThI MO MCCAeIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIECTB,
peanmsaiyu yueGHOro MmpoeKkTa 1 (opMyIMpoBaTh BbI- BOABI IO Pe3yjIbTaTaM IMPOBENEHHbBIX MCC/IEOBAHNN ITYyTEM COTJIACOBAHMST TO3UIIMIA
B Xojie 0OCysKIeHus: 1 06OMeHa MHEHUSIMU

OBJ'Ia,HeHI/Ie YHUBEPCAJIbHBIMM PEryJaaTUBHbBIMU I[efICTBMHMMZ

CaMOCTOSTEJIbHO IIJIAaHMPOBATb M OCYILIECTBJIATH CBOIO IIO3HABATE/JIbHYIO OEATE€JIbHOCTDb, OIIpenaeiss eé neJam n 3agadu, KOHTpOJIMPOBATb U
Imo mepe HEO6XO,I[I/IMOCTI/I KOPPEeKTMPOBATb npennaraeMbIﬁ AJITOPUTM ﬂeﬁCTBMﬁ IIpN1 BBINIOJITHEHNN y‘le6HbIX " ncciaegoBaTe/JIbCKMUX 3aaa4,
BbI6I/IpaTb Hauboee Sd)(beKTI/IBHbII‘/JI CIrocob ux peiienus C y‘{éTOM IMOJIYYE€HMA HOBBIX 3HAaHUI O BeIleCTBaX M XMMUUYECKNX peaKIUIX;
OCYLIECTBJIATb CAaMOKOHTPOJIb cBO€ JesaTeJIbHOCTY Ha OCHOBeCaMOaHa/iM3a M CaMOOLIEHKN.
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Ilpedmemubie pesynomamol

[IpenmeTHbIe pe3ybTaThl OCBOEHMSI IMPOTPaMMbl CpeJHEro o6iiero oO6pa3oBaHMs IO XUMUM Ha 6Ga30BOM YpOBHE OPMEHTMPOBAHbI Ha
obecrieueHne MPEeUMYIIECTBEHHO 0011e06Pa30BaTENIbHONM M OOIIEKYIbTYPHOM MOATOTOBKM ObOyuarommxcsi OHM BKIIOYAIOT: crienmduyeckme Ajis
yuebHOro mnpeaMera «XMUMMUS» HaydHble 3HAHWSI, yMEHMUS M CITOCOOBI IEICTBMII TI0 OCBOEHNIO, MHTEPIIpeTalyy U Ipe- 0O0pa30BaHMIO 3HAHWIA, BUIBI
JeSITEeIbHOCTY 10 TIOJTYUYE€HMIO HOBOTO 3HAHMS U MPUMMEHEHMIO 3HAHMI B PA3IMUYHBIX YUEOHBIX M pPeasbHbIX SKM3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C
xumMuen. B mporpamme rpeaMeTHbie pe3ysIbTaThl MPeCTaBIEHbI IO TOaM M3YyUeHMs.

10 KJTACC

[TpenmeTHbIe pe3yIbTaThl OCBOEHMS Kypca « Opranmndeckast XMMMUsI» OTPaskaroT:

1) chOpMMPOBAHHOCTb MPEICTABJIEHMIA: O XMMUYECKON COCTABJISIIOIIEN eCTeCTBEHHO-HAYYHOM KapTMHBI MMUPA, POJIM XMMMM B TIO3HAHUU
SIBJIEHUI TIPUPOAbI, B GOPMUPOBAHMUM MBILIJIEHUS M KYJIbTYPbI JIMYHOCTY, €€ (QYHKIIMOHAIBHOM I'PAMOTHOCTH, HEOOXOAMMOI [IJIS pelleHusT
MPAKTUYECKMX 33[1a4 ¥ IKOJIOTMYECKM 0OOCHOBAHHOT'O OTHOIIIEHMSI K CBOEMY 3I0POBBIO M MPUPOTHON CPEJIE;

2) BaJeHNe CUCTEMOM XMMMYECKMX 3HAHMIA, KOTOpas BK/IIOUYAET: OCHOBOIIOJIAraloNiye MOHSATHUS (XMMUYECKUI 3JIEMEHT, aTOM, SJIEKTPOHHASI
060710UKa aToMa, MOJEeKysa, BaJeHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XMMMUUYECKas CBsSI3b, CTPYKTypHas ¢dopMmyna (pa3BEpHyTas u
COKpallI€HHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPDHBIV OOBEM, YIJIEpPOAHBIN CKeseT, GYHKIMOHAIbHAS TPYIINa, PaaAUKasl, MU30MepUsl, M30MepbI,
TOMOJIOTMYECKUI Psifi, TOMOJIOTH, YIJIEBOLOPOAbI, KUCIOPO- U a30TCoMAepsKallye CoeIuHeHNsI, MOHOMED, TOJMMep, CTPYKTYpHOe 3BEHO,
BbICOKOMOJIEKYJISIDHbIE COEIMHEHMSI); TEOPUM U 3aKOHBI (TEOpUsl CTpPOeHUs] opraHndeckux BeriectB A M ByTiiepoBa, 3aKOH COXpaHEeHMsT
MacChl BeILeCTB); 3aKOHOMEPHOCTM, CUMBOJIMYECKMIA SI3bIK XMMWM; MMUPOBO33PEHUECKME 3HaHMS, JIeXalllie B OCHOBE IOHMMAaHUS
MPUYMHHOCTUA Y CUCTEMHOCTM XUMMWYECKUX SIBJIEHUM, (PaKTOJOrMyeckue CBEAEHUsSI O CBOMCTBAX, COCTaBe, IMOJYYEHUM ¥ OGe3011acHOM
VICITOJTb30BAHMM BasKHEMIIINX OPTaHNYECKUX BEIECTB B OBITY M MPAKTUYECKOI IeSITEIbHOCTI YeJIOBEKA;

3) chOpMUPOBAaHHOCTb YMEHMIA BBISIBJIATb XapaKTepHble MPU3HAKM TIOHATUI, YCTAaHABAMBAaTh WX B3aMMOCBSI3b, MCIOJIb30BATh
COOTBETCTBYIOIIME TIOHSATUS TIPY OMMCAHUM COCTaBa, CTPOEHMSIM MPEBPAILEHUI OPraHNUYeCKUX COeIVHEHMNI;

4) chopMMPOBAHHOCTh YMEHMI1 MCIOJIb30BaTh XMMMUUECKYIO CMMBOJIMKY [JISI COCTaBJIEHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpAIIIEHHO) (HOPMYJT OPraHMYECKMX BEIIEeCTB M yYPaBHEHUN XMMWYECKMUX pPeaklMil; M3rOTaBIMBAThb MOJENM MOJIEKYJI OpraHUYeCKUX
BEILIECTB /151 WULTIOCTPAIMU UX XMMUUYECKOTO U TTPOCTPAHCTBEHHOTO CTPOEHNS;

5) chopMUPOBAHHOCTh YMEHUI YCTAaHABJIMBATh MPUHAIJIEXXHOCTb M3YUEHHBIX OPraHMYEeCKMX BeIleCTB MO MX COCTaBy M CTPOEHUIO K
ONpelleIEHHOMY KJacCy/Tpynie coeauHeHui (YIJ1eBOJOPOAbl, KUCIOPOI- M a30TCOAepsKalllMe COeIMHEHMS], BbICOKOMOJIEKYJISIPDHbIE
coeivHeHMs1); NaBaTb MM HasBaHus Mo cucrematudyeckor HomeHkiatype (IUPAC), a Takke TpuBMa/ibHble Ha3BaHUSI OTAEIbHBIX
OpraHnYyecKuX BellecTB (3TWIeH, MPONWIeH, alleTuaeH, STWIeHTJIMKOb, IullepuH, dheHo, hbopMaibAeru, aleTaabIeru, MypaBbuHas
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KICJIOTa, YKCYCHAs KMCJIOTa, OJIeMHOBAsI KMCJIOTa, CTeapyMHOBasi KMCJIOTa, TJII0K03a, GPyKTO3a, Kpaxmasl, 11eJIII0JI03a, TJIUIMH);

6) chOpPMMPOBAHHOCTh YMEHMS OINPENessiTh BUIAbI XMMUUYECKOVICBS3M B OPraHMUeCKMX COeIVHEeHMIX (OOHapHbIE ¥ KpaTHbIE);

7) chOpMUMPOBAHHOCTh YMEHMSI TPUMEHSITb IIOJIOKEHMSI TeOpUM CTpOeHMsl opraHmueckux BeiectB A.M.BytiepoBa mns o6bscHeHMs
3aBMCMMOCTY CBOVCTB BEII[ECTB OT MX COCTaBa ¥ CTPOEHNs; 3aKOH COXPaHEHMsI MacChl BEIIEeCTB;

8) chopMUPOBAHHOCTh YMEHMI XapaKTepU30BaTb COCTAB, CTPOeHMe, (U3NUECKUe U XUMUUYECKMEe CBOVCTBA TUIIMYHBIX IpeNCTaBUTEIEN
Pa3/IMYHBIX KJIACCOB OpraHMUYeCKMX BellecTB (MeTaH, 3TaH, STWJIEH, MPOIWIEH, aleTuieH, 6yraaneH-1,3, metunoyraaueH-1,3, 6eH30,
METaHOJI, 9TaHOJI, STUJIEHIJINKOJIb, TJINIIEpVH, (EHOJ, alleTaabAernI, MypaBbyHasl M YKCYCHasl KMCJIOThI, [JIFOKO3a, KpaxMaJl, 11eJ/UTI0/I03a,
aMMHOYKCYCHAsl KMUCJIOTA); WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMM YPaBHEHUSMM COOTBETCTBYIOIIMX XMMMUYECKUX PeaKLMiiC
MICIIOJIb30BAHMEM CTPYKTYPHBIX (popMyT;

9) chOpMMPOBAHHOCTh YMEHMSI XapaKTepu3OoBaThb MCTOUYHMKM YIJIEBOAOPOIHOIO ChIpbsl (He(Th, MPUPOIHBINA Ta3, Yrojb), CIOCOObI UX
nepepaboTKM U MPAKTUUECKOe IIPUMeHeH)e IIPOIYKTOB IepepaboTKi;

10) chOpMUPOBAHHOCTb YMEHMII ITPOBOAUTDH BBIUMCJIEHMS 10 XMMUUYECKMM ypaBHEHMSIM (MacChl, 00bEMa, KOJIMUYECTBA MCXOJHOIO BEIECTBa
VIV TIPOAYKTA Peakiluii Mo U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO U3 MCXOIHBIX BEILECTB WM ITPOIYKTOB peaKiinin);

11) chopMHUPOBAaHHOCTb YMEHMII BJIaJeTh CUCTEMOM 3HaHWUI 06 OCHOBHBIX METOJAX HAyYHOrO TMO3HAHMS, MCIIONb3YEMBIX B XUMUU IIPU
M3YUEHMM BEIIeCTB U XUMUUECKMX SBJeHUi (HabjioaeHue, u3MepeHue, SKCIEePUMEHT, MOIEeIMpPOBaHMe), MCIOJIb30BaTh CHCTEMHbIE
XUMMWYECKMEe 3HaHUS IJIS1 IPUHSTHS PellleHii B KOHKPETHBIX SKM3HEHHBIX CUTYallMsIX, CBSI3aHHBIXC BEIEeCTBAMM U UX IPUMEHEHNEM;

12) chopMUpPOBAaHHOCTb YMEHMI COOJIIOIaTh MpaBuja IOJb30BaHMUSI XMMMYECKOM IIOCYIOV M JIabopaTOpHbIM OOOpYAOBaHMEM, a TaKXKe
mpaBWIa OOpalleHus C BeIeCTBaMM B COOTBETCTBUMC MHCTPYKIUMSIMU IO BBIITOJTHEHUIO JIaOOPAaTOPHBIX XMMUYECKIUX OIbITOB;

13) chOpMUPOBAHHOCTb YMEHUI IUIAHMPOBAThb ¥ BBIMOJHATh XUMUUYECKMI SKCIIEPUMEHT (MpeBpallleHys] OpPraHMYeCcKUX BeIleCTB Ipu
HarpeBaHuu, MOJyueHue STUIEHA U U3yUYeHMe ero CBOMCTB, KaueCTBEHHbIe peakiMiyi OPraHUYeCcKuX BeIeCTB, JeHaTypauus GeJIKOB Mpu
HarpeBaHuM, ILIBEeTHbIe peakiMu OeJKOB) B COOTBETCTBMM C IpaBWIaMM TEXHMKM Oe30MacHOCTM MpM OOpallieHuu C BellecTBaMu U
J1aBopaTOpPHBIM 0GOPYIOBaHMEM, IIPEICTABIIATh PE3yIbTaThl XMMUUYECKOTO 3KCIIepMMeHTa BdOopMe 3amucy YpaBHEHNUI COOTBETCTBYIOIINX
peakimii 1 GopMyIMpOBaTh BHIBOABI Ha OCHOBE 3TUX Pe3yJIbTAaTOB;

14) chOpMUPOBAHHOCTb YMEHMII KPUTUUECKM aHAJIM3MPOBaTh XMMMUYECKYIO MHGOOPMAIMIO, MOJyYaeMyio M3 pasHbix mcrtounnkoB (CMU,
UNnTepHeT u np);

15) chOopMUPOBAHHOCTb YMEHMI COOTIONATD MPaBuUJia IKOJIOTUUECKU 11eJIeCO0OPa3HOTO MOBEEHNS B OBbITY U TPYIOBOM NESTeTbHOCTY B LIEJIIX
COXpaHeHUsI CBOEro 3J0pOBbSl M OKPY’Kalolllell IPUPOMHON Cpeldbl; OCO3HAaBaTh OMNACHOCTb BO3HENCTBMS Ha JXMBbIE OPraHM3MbI
OIpeNeE€HHbIX OPraHMYecKUX BeIeCTB, ITOHMMAas CMbIca mokasartenst II[IK, mosicHITP Ha IIpuMepax CIIOCOObI YMEHbIIEHUS WU
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MpeIOTBPAIeHNsT X BPeIHOIO BO3EVICTBMS Ha OPraHM3M YeJIOBeKa;

16) mia oOydYarolyuXcs C OrPaHMYEHHBIMM BO3MOYKHOCTSIMM 3[O0POBBbS: yYMEHMe MPUMEHSATb 3HaHMsS OO OCHOBHBIX AOCTYITHBIX METOHaX
MO3HAHMSI BEIIECTB M XUMUYECKUX SIBJIEHUIA;

17) Onsl CJIENbIX M CJIAOOBUASIIMX OOYYAIOIIMXCS: YMEHME VMCI0/Ib30BaTh pebeHO TOUeuHyro cucteMy obo3HaueHmii J1. Bpanssaais samicu
XUMWYECKUX HOPMYIIL.

11 KJIACC

[IpenMeTHble pe3yJibTaTbl OCBOeHMs Kypca «O011iast ¥ HeopraHuyeckasi XMMUsI» OTPasKatoT:

1) cbOpMMPOBAHHOCTD MpEACTABAEHUI: O XMMUYECKON COCTaBJISIOIEN eCTeCTBeHHO-HAyUYHOM KapTMHBI MUpPA, POJIM XUMUU B TO3HAHUU
SIBJIEHUM TIPUPOJbI, B (OPMUPOBAHUM MBbILIJIEHUSIM KYJIbTYPbI IMYHOCTH, €€ QYHKLUMOHAIBbHOM I'PaMOTHOCTH, HEOOXOAVIMOM [IJIsl pellleHNsI
MpaKTUYeCKMUX 3a[a4 ¥ 9KOJIOrMYeckyt 0O0CHOBAaHHOT'O OTHOLLEHMSI K CBOEMY 3[I0POBbBIO U IIPUPOTHON Cpefe;

2) BJafeHyNe CUCTEMOM XMMMUUYECKMX 3HAHUM, KOTOpasl BK/IIOYAeT: OCHOBOIOJIArarollye MOHSITHSI (XMMUUECKUI 3JIEMEeHT, aTOM, M30TOIl, S-, p-,
d-a71eKTpOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJIda, MOJIb, MOJISIDHBII OOBEM, BAJIEHTHOCTb, 3JI€KTPOOTPUIATETbHOCTb, CTEIeHb
OKMCJIEHUSI, XMMMUYeCKasi CBsI3b (KOBaJIeHTHasl, MOHHAsl, MEeTa/uIM4yecKasi, BOLOPOLHAs), KPUCTA/UIMUYECKAs PEeLIETKa, TUIbl XUMUUECKUX
peakumii, pacTBOp, 3JIEKTPOJUThI, HEIIEKTPOIUTHI, 3JIEKTPOIUTHYECKAs] AMCCOUMALMS, OKUCIUTETb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKOM peaKluy, XMMUUYecKoe paBHOBECHe; TeOPUM U 3aKOHbBI (Teopys 3JIeKTPOINTUUECKON OMCCOLMaly, IepuoauIecKuil 3akoH [
U MeHpeneeBa, 3aKOH COXPaHEHMSI MacChl BellleCTB, 3aKOH COXpaHEHMsI M IIpeBpallleHus] SHepruM IpU XUMUUECKUX PpeakIysix),
3aKOHOMEpPHOCTH, CUMMBOJIMUECKMI SI3bIK XUMMUM, MMPOBO33PEHUeCKMe 3HaHMSI, JIeXallle B OCHOBe IOHMMAaHUS TNPUUMHHOCTU U
CUCTEMHOCTY XMMMYECKUX SIBJIeHUM, (aKTOJOrMyecKue CBeleHMS] O CBOMCTBAX, COCTaBe, MOJyUYeHMM M Oe30MacHOM MCIIOIb30BaHUU
BKHEMIIINX HEOPTAaHNYECKMX BEIIeCTB B ObITY M MPAKTUUYECKONAesTeTbHOCTY YeJIOBEKa;

3) copMUPOBAaHHOCTb YyMEHMI1 BBbISIB/ISITb XapaKTepHble TPM3HAKM [OHSITUI, YCTaHABAMBATb WX B3aMMOCBS3b, MCIIO/Ib30BATh
COOTBETCTBYIOLLME ITOHSITHS IIPY OMMCAHMUM HEOPTAaHNYECKUX BeIeCTB U UX MpeBpalleHns;

4) chOpMMPOBAHHOCTb YMEHMI MCII0JIb30BaTh XMMMUYECKYI0 CMMBOJMKY JIJIS COCTaBjeHUs GOpMYJ BeleCTB M yPaBHEHMM XUMMUUECKUX
peakumii; cucrematnyeckyio HoMmeHKIaTypy (IUPAC)u TpuBManmbHble Ha3BaHMS OTHEIbHBIX HEOPraHMUECKMX BellecTB (YrapHblii ras,
YIJIEKUCIIbIN Ta3, aMMMaK, raii€Hasi u3BeCTb, HeralléHasl U3BeCTb, MUTbeBas Cona, MUPUT U OD);

5) ¢hOpMUPOBAaHHOCTb YMEHUI OIpenesisiTb BaJeHTHOCTb U CTEeNeHb OKUCIEHUS XMMMUYECKUX 3IeMEHTOB B COeNVHEHMSX DPa3IM4HOro
COCTaBa; BUJ, XMMUYECKON CBsI3U (KOBaJIEHTHAsl, MOHHAs, MeTa/l/In4yeckasi, BOLOPOIHAs) B COeAVHEHMUSIX; TUIl KPUCTAUIMUYECKON PelIeTKA
KOHKDETHOI'O BellleCTBa (aTOMHasl, MOJIEKYJISIpHAsl, MOHHAs, MeTa//Inyeckasl); XapakTep Cpelbl B BOIHBIX PAacTBOPaX HeOPraHMYeCKUX
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COeIMHEHMNI;

6) chOpPMMPOBAHHOCTh YMEHMI YCTAaHABIMBATh MPUHAIJIEXKHOCTh HEOPTaHNMYECKMX BEIeCTB 10 MX COCTaBY K OINpeae/IéHHOMY KJIacCy/TPyIIe
coenviHeHN 1 (TIPOCThIE BEIleCTBA — METAJUIbl ¥ HEMETAJIJIbl, OKCUAbI, OCHOBAHMSI, KUCIOThI, aM(pOTEPHbIE TUAPOKCUIbI, COJIN);

7) chOpMMPOBAHHOCTh YMEHMI  pacKpbIBaTb CMBICI Tepuoaguueckoro 3akoHa [I.Ml.MeHnmeneeBa ¥ OeMOHCTPUPOBATh  €ro
CUCTEMaTU3UPYIOITYIO, OOBSICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKIINM;

8) chopMMPOBAHHOCTh YMEHUI XapaKTepMU30BaTh 3JEKTPOHHOE CTPOEHME aTOMOB XMMMYECKMX 3yieMeHTOB 1—4 mepuonos I[lepmomgmueckon
cUCTeMbl XumMmdeckux syemeHToB [.M.MeHneneeBa, MCIOMb3ysI TOHSTUS «S-, P-, d-3JIEKTPOHHBIE OPOUTANIN», «IHEPTETUUECKIE YPOBHUY;
OOBSICHATb 3aKOHOMEPHOCTM M3MEHEHMSI CBOVICTB XMMMYECKMX JIEMEHTOB M MX COeIMHEHMI IO nepuopaM u rpymmnam Ilepuommueckon
cucTeMbl xummudeckux ayemeHToB [I.M.MeHneneeBa;

9) cdopMMpPOBAaHHOCTh YMEHMIM XapaKTepu30BaThb (OIMMCHIBATH) OOIIME XMMMUYECKME CBOMCTBA HEOPraHMYeCKMX BeIeCTB pas3IMyHbIX
KJIACCOB; IIOATBEPKIATh CYIIECTBOBAHME TE€HETHMUYECKOM CBSI3M MEXKIY HEOPraHMYEeCKMMM BelIecTBaMM C IIOMOILbIO YpaBHEHUMI
COOTBETCTBYIOIINX XUMUUECKUX PEaKIINIA;

10) chopMMPOBAaHHOCTb YMEHMUS KJIACCUGUIMPOBATh XMMUYECKME Peakyuy IO pasIMYHbIM IpU3HaKaM (YMCITYy M COCTaBY pearupyroImx
BEILIECTB, TEIJIOBOMY 3Gb(eKTy peakinu, U3MEHEHUIO CTEIIeHel OKMCIeHMSI JIEMEHTOB, 0OpPaTMMOCTH peaKIMi, yIaCTUIO KaTaau3aTopa);

11) chopMUPOBAaHHOCTb YMEHUI COCTABJISITh YPAaBHEHMS pPEaKLMI Pa3jIMYHbIX TUIIOB; IMOJIHbIE M COKpAIIEHHbIE YPaBHEHMS peaKIMii MOHHOTO
0OMeHa, YUMTBIBAsT YCJIOBUS, TPV KOTOPBIX 3TU peaklyuu UAYT OO0 KOHIA;

12) chopMUPOBAHHOCTh YMEHMI IPOBOIUTH PEaKIVM, IOATBEPKIAIOIIME KAueCTBEHHBIN COCTAB Pas3IMUHBIX HEOPraHMYECKMX BEIECTB;
PacCIIO3HABaTh OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOILIME B BOSHBIX PAaCTBOPaxX HEOPraHUYECKMUX BEILECTB;

13) chopMHMPOBAHHOCTh YMEHMI PacKpbIBaThb CYIIHOCTb OKMUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil IIOCPEOCTBOM COCTaBJIEHUS
3JIEKTPOHHOrO 6ajlaHCca 3TUX peakLuii;

14) chopMUPOBAaHHOCTb YMEHUI OOBSICHATH 3aBMCUMMOCTb CKOPOCTM XMMMUECKONM peakIyuy OT PasjMyHbIX (haKTOPOB; XapaKTep CMeIeHMUs
XMMMWYECKOTO PaBHOBECHUS B 3aBUCUMOCTY OT BHelllHero BosnaenctBus (mpuHimi Jle [latenbe);

15) chopMMPOBaHHOCTb YMEHMI XapaKTepM30BaTb XUMMUUECKME IIPOIECChl, JIeKalllie B OCHOBE ITPOMBIIIUIEHHOTO ITOJTYUYEHUSI CEPHOM
KUCJIOThI, aMMMaKa, a Takke C(QOpMMPOBAHHOCTb MpEACTaBAeHMII 00 OOIIMX HAYYHBIX MPUHIMIIAX U SKOJIOTMUECKUX IpobiemMax
XUMMUYECKOTO MPOU3BOACTBA;

16) chopMUPOBAaHHOCTb YMEHMI MPOBOIUTH BBIUMCJIEHUSI C MCIIOJb30BaHMEM ITOHSITUSI «MacCoBasi JOJISI BeIeCTBa B pacTBoOpe», 0ObEMHBIX
OTHOIIIEHMIA Ta30B MPU XUMUYECKMX peakIiMsIX, MacChl BellleCcTBa MM 0O0bEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BellleCTBa, Macce W
00BEMY OIHOTO M3 YYACTBYIOIIMXB peakiluy BelecTB, TeraoBoro s¢gdexkTa peakiiny Ha OCHOBE 3aKOHOB COXpaHEHMSI MacChl BEIECTB,
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MpeBpallleHnsI U COXpPaHEHUS] SHEePrUM;

17) chopMUpPOBaHHOCTb YMEHUI COOJIOAATh IpaBwWia IMOJb30BAaHMUS XMMMUYECKOV IIOCYAON M J1IabopaTOpHbIM OOOpYAOBaHMEM, a TaKKe
mpaBwiIa OOpallleHusl C BeIeCTBaMM B COOTBETCTBUMC MHCTPYKIMSIMU IO BbITOJTHEHUIO JIaOOPATOPHBIX XMMUYECKIUX OIbITOB;

18) chopMUPOBaHHOCTb YMEHMI TUIAHMPOBATb M BBIMTOJHATh XUMUYECKMUI IKCIIEPMMEHT (pasJioskKeHue MepoKCHAA BOIOPOAA B IIPUCYTCTBUM
KaTajm3aTopa, orpezeseHne Cpelbl PACTBOPOB BEIIECTB C IMOMOIIbIO YHUBEPCAJIBHOTO MHAMKATOPA, BAMSHME Pa3IMYHbIX (haKTOPOB Ha
CKOPOCTb XMMMYECKOM peakluy, pe- akiiuy MOHHOrO oOMeHa, KaueCTBEHHbIe peakiuy Ha Cyiabdar-, KapOoHAT- M XJIOPUI-aHMOHbBI, HA
KaTMOH aMMOHMSI; pellleH)e SKCIIepMMEeHTaIbHbIX 3a7au 1Mo TeMaMm «MeTaiel» 1 «HemeTaynibl») B COOTBETCTBUM C MPaBUIAMU TEXHUKA
6e30macHOCTY IMpy 0OpallleHny C BellleCTBaMM ¥ J1abopaTOpHbIM 000PYAOBaHMEM, ITPEICTAB/ISITh Pe3YJIbTAaThl XMMMUYECKOI'O SKCIIEpMMEHTA B
dopme 3anmcy ypaBHEHMI COOTBETCTBYIOIINX peaklyii M(POPMYIMPOBATh BIBOJBI HA OCHOBE 3TUX Pe3yjIbTaTOB;

19) chopMMPOBAHHOCTh YMEHMI KPUTUMYECKM aHAIM3MPOBATh XUMMUUECKYIO0 MHOOpPMAIMIO, MOJyYyaeMyi0 M3 pasHbIx MCTOUYHMKOB (CMU,
WnrepHer u op);

20) chOopMMPOBAHHOCTh YMEHMI COOTIOAATD IMTPAaBMJIa SKOJIOTMUECKY 11eJIeCOOOPA3HOTO MTOBEIEHNST B ObITY U TPYIOBOM AESITEIbHOCTU B IEJISIX
COXpaHEeHMsI CBOETO 3J0POBbSI M OKPY)KAIOIIeH IPUPOMHON Cpelbl; OCO3HABAaTh OMACHOCTb BO3IEMCTBMS Ha JKMBbIE OPraHU3MbI
Ompenes€HHbIX BEIIeCTB, MOHMMAas CMbICT mokaszaTens 11K, mosicHITh Ha mpuMepax CIOCOObI YMEHBIIEHWUSI M MPeJOTBPAIEHNUST UX
BpPEIHOTO BO3JIEMICTBYMS Ha OPraHM3M YeJIOBEKa;

21) g 0OydaromyXxcsl C OTPAHMUYEHHBIMM BO3MOXKHOCTSIMM 3HOPOBbSI: YMEHME IPMMEHSTh 3HAHMS OO OCHOBHBIX IOCTYITHBIX METOHAX
MTO3HAHMSI BEILLECTB ¥ XMMWYECKUX SIBJIEHUI;

22) Ojs CJENbIX M CJIaOOBUASIIMX OOYUaIOIIMXCS: YMEHME UCIIOIb30BaTh PeibeHO TOUEUHYIO cucTeMy obo3Hauenuyt JI.bpains gias 3ammcu
XUMUUYECKUX DOPMYJT

COIEP>XAHUE YYEBHOTI'O ITPEIMETA «XMHWS»
10 ximacc. OPTAHMYECKAYA XMINY
TeopeTrueckyie OCHOBLI OPraHMYeCKON XUMUU

[TpegmeT opraHmMuyeckoil XMMMUM: €€ BO3HMKHOBEHME, Pa3sBUTHME M 3HAUEeHMEe B IOJIyYeHMM HOBBIX BEIECTB M MaTepuasioB Teopust CTpOeHMs
oprannyecknx coenuHenuin A M BytiepoBa, e€é ocHoBHble TosioskeHusi CTpyKTypHble (popMyJsibl opraHmMueckux BelllecTB ['omosiorus, msomepusi
Xumuyeckasi CBSI3b B OPraHMYeCKUX COeMHEHUSIX — OJMHApHbIe U KpaTHbIE CBSI3U

[IpencraBienne o KiaccubMKaly OpraHnMYecKuxX BellecTB HomeHK/IaTypa OpraHMYecKuX COeOVMHEHMI (CUCTeMaTuMyecKas) M TpUBUAIbHbIE
Ha3BaHMS BaKHENIIMX ITPeICTaBUTEJIel KIaCCOB OPTaHMUECKUX BEIECTB
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Oxcnepumenmanbhble MemMoobl U3yUeHUs 8eulecms U ux npespaujeHuli: 03HakKoOMJIeHre ¢ 0OpasliaMy OpraHMYeCcKMX BelleCTB M MaTepuaiaMmu
Ha MX OCHOBE; MOMEJIMPOBaHME MOJIEKYJl OPraHMYEeCKUX BeIleCTB; HaOIIOJeHMe M OIMCaHue IeMOHCTPAIMOHHBIX OIBITOB IO IpeBpallleHNIO
OpraHnYecKuX BeIeCTB Py HarpeBaHuu (IJIaBJieHMe, OOyI/IMBaHMe U TOPEeHMe).
VraeBomopoabl

AJIKaHBI: COCTaB U CTPOEHMe, TOMOJIOTMYECKUI psig  MeTaH U 3TaH — IIPOCTEMIlMe MPeacTaBUTeIM aJIKaHOB: (Pu3nyecKkue U XUMUUECKUE
CBOVCTBA (peaklyy 3aMeIeHs ¥ TOPeHNs ), HAXOKAeHMe B MPUPOJe, TOydeHe U IIpUMeHeHne.

AJIKeHBI: COCTaB U CTPOEHME, TOMOJIOTMUYECKUIA P, DTUJIEH U MIPONUIeH — IIPOCTENIle IpeCcTaBUTeIN aJIKEHOB: (GU3MIecKren XUMUJIecKue
CBOMCTBA (peakuyuy IMIPUPOBaHMS, TAJIOT€HMPOBAHMSI, TUApATALMM, OKUCJIEHUS Y TIOJIMMEPU3aliiN), IIOJTyYeHue U IIpUMeHEeHHe.

Ankanuensl: 6yramyeH-1,3 u metwiOytamgueH-1,3: cTpoeHMe, BakKHeMIMEe XMMMYECKMe CBOMCTBa (peakuus mnoymmepusauym). Ilomyuenne
CUHTETUYECKOTO Kay4yKa ¥ pe3uHbI.

AJIKMHBI: COCTaB M OCOOEHHOCTM CTPOEHMUS, TOMOJIOTUYECKUI psii. ALleTuAeH — IPOCTENIINIA IPeaCTaBUTeb aJKMHOB: COCTaB, CTPOEHME,
busmueckme 1 XuMmUecKye CBOMCTBA (peakiuy r’MIpUPOBaHMsl, TAJIOTEHMPOBAHMS, TUAPATALIIY TOPEHMS] ), TIOJTyYeHe UITPUMEHEHMeE.

ApeHbl: 6€H30JI: COCTaB, CTpoeHMue, GU3MUECKMEe ¥ XUMMUYECKMe CBOMCTBA (peakuyuyu TajOTeHVPOBaHMsS M HUTPOBAHUS), IOJTyYEHUE U
npuMeHeHue. ToJryos: cocTaB, CTpoeHme, Gusnveckue M XMMHUYECKME CBOVCTBA (peakuyy TraJOTeHMpOBaHMsS M HUTpoBaHus). [lomyueHune u
npuMeHeHMe. TOKCMYHOCTh apeHOB. ['eHeTMUecKast CBSI3b MEKIY YIJI€BOIOPOIAMM, IIPUMHAJIEKAIIMMA K Pa3/IMUHBIMK/IaCCaM.

[IpupomHbIe MCTOUYHMKY YIJIEBOOOPOAOB IIpupoaHblii ra3 u momyTHbele HedTsHbIe ra3bl Hedth 1 eé npoucxoxkmenue CriocoObl rmepepaboTKu
HedTU: TTeperoHKa, KpeKMHT (TepMUUYECKUN, KaTaJIUuTUIeCKuit), muposn3. IIpoaykTel nepepaboTku HedTH, UX MPUMeEHEHNe B TPOMBIIIUIEHHOCTU U B
6bITy. KaMeHHbBI YyTo/Ib U MMPOAYKTHI €r0 IePepaboTKM.

OkcnepumenmanvHble Memodbl U3YUEHUS 8ewecms U Ux hnpespaujeHuli: O3HaKoMJIeHMe C obpaslamMy IUIACTMAcC, KaydyKOB M PE3UHBI;
koytekimu «HedTb» M «VYTosb»; MOIENMMpPOBAHME MOJIEKYJ YIJIEBOJOPOAOB ¥ TaJIOT€HONPOM3BOAHBIX; TPOBEAEHME IPAKTUUECKON paboThI:
MOJTyYeHNe STUIeHa U U3y4YeHMe ero CBOMCTB.

Pacuémmsie 3adauu

BbrumciieHnst 1o ypaBHEHUIO XMMUYECKOM peakuyy (Macchl, 00b€Ma, KOJMUECTBA MCXOMHOTO BEIIECTBA VI MTPOAYKTA PeaKIMi 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 MCXOIHBIX BEIIECTB WJIM MMPOIYKTOB PEAKIINNA).

Kucmopoaconepskallye oprauMyeckue CoeqMHeHNs.

Hpeaeanble OJHOATOMHbIE CIIMPTHI. MeTaHos 1 3TaHOI: CTpoeHune, (l)I/ISI/I‘IeCKI/Ie U XMMUYECKME CBOJCTBA (peaKLU/II/I C aKTMBHBIMM MeTaJIJIaMU,
raJoreHoBoJOpoaaMM, FOpeHI/Ie), INpMMeHeHMe. BO,ILOpO,ILHbIe CBS3UM MeXOY MOJIeKYyJaMn CIIMPTOB ,HEI‘/JICTBI/IG MeTaHOJIaM 3TaHOJIa Ha OPraHMn3M
YeJioOBEeKa.
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MHoroaToMHble CIIUPTHI DTUJIEHTJIMKOJb U TJIMLIEPUH: CTpOeHMe, Gu3NUecKue ¥ XMMMUYECKue CBOMCTBA (B3aMMOIENCTBYUE CO IETOYHBIMU
MeTa/UTaMy, Ka4yeCTBEHHAsT peakiysi HA MHOTOATOMHbBIECTIMPTHI). [lelicTBMe Ha opraHu3M 4esioBeka [IpumeHeHMe TyMiiepvHa Y STUIEHTJIMKOJIS.

®deHOJI: CTpOEHMEe MOJIEKYJIbI, DU3MYecKue U XuMudeckme cBoMcTBa. ToOKCMYHOCTb (eHoma. [IpumeHeHne deHosa.

Anbneruabl M KeToHbl. Dopmanbmerup, areTaableruf: CTpoeHue, GuU3MUeckMe U XUMUYECKMe CBOMCTBA (peakuyyu OKUCIEeHUS U
BOCCTAHOBJIEHVSI, KAUECTBEHHbIE PEaKIVN), TIOJTyueHe U IIPUMEHEHMe.

A1ieToH: cTpoeHMe, husmMuecKe 1 XMMUIECKMe CBOMCTBA (peakiuy OKUCJIEHNUST M BOCCTAHOBJIEHWS), TTOJTyYeHMe U TTpUMeHeHe

OnHOOCHOBHBIE TIpefebHble KapOOHOBbIE KUCIOThI MypaBbMHAsI M YKCYyCHAash KUCJIOTBI: CTpOeHMe, (pusnveckue M XMMMUUYECKME CBOMCTBA
(cBoriCTBa, OOIIME IJ1s1 KJIacca KUCIOT, peakiys aTrepuduKaimn), moaydeHe u npuMmeHenme. CTeapMHOBas ¥ OJIEMHOBASIKMCIIOTHI KaK MPeaCTaBUTEIN
BBICIIMX KapOOHOBBIX KMCJIOT MbljIa KaK COJIM BbICIINMX KapOOHOBBIX KMCJIOT, UX MOIOIIee JelCTBIE.

CioskHple 3(puUpbl KaK HPOM3BOAHBIE KapOOHOBBIX KUCIOT ['maponns cioxkHbIX 3¢upoB. JKupsel. I'maponus skupoB IIpumeHeHMe >KUPOB.
buonornyeckast posib KUpPOB.

VYrieBoapl: COCTaB, Kiaaccuukamus YrjieBogoB (MOHO-, IM- M moymcaxapuabl) [JIlOKo3a — IIpOCTeNImMii MOHOCAaxXapui: OCOOEHHOCTU
CTPOEHMST MOJIEKYJIbI, (GDU3NYECKHME Y XMMMUUECKME CBOMCTBA (B3aumomelcTBue ¢ ruapokcugoM mean(Il), okuciaeHne aMMmuadyHbIM pacTBOPOM OKCHIIA
cepebpa(l), BoccTaHOBIEeHME, OPOsKEHME TJIIOKO3bl), HaXOXKIEHME B IPUpONe, NpUMeHeHue, b6umosiormyeckass posib. DotocuHTe3. DpyKkTo3a Kak
U30Mep TJIFOKO3BI.

Caxaposa — IpeAcTaBUTe/Ib IMCaXapUIOB, TMAPOIN3, HAXOKIEHNE B IIPUPOIE U IIPUMEHEHNE.

Kpaxman u mesmiiosio3a Kak npupopHblie nmojauMepbl CTpoeHue KpaxMasia U 1e/ITI003bl. Dusnueckue M XMMMUYECKME CBOJICTBA KpaxMasia
(Tuaposin3, KauecTBeHHAsT peakius C MOIOM).

JKkcnepumenmanvbHble MEmMoObl U3yUeHUsl 8EUeCE U UX hpedpauleHuli: IpoBefeHNe, HabIIOIeHe M OIMCaHMe JTEeMOHCTPAIIOHHBIX OITbITOB:
ropeHyue COUPTOB, KauyeCTBEHHble peakilMy OAHOATOMHBIX CHOUPTOB (OKucaeHMe 3TaHona okcugom wmeau(Il)), MHOroaTroMHbIX CIMUPTOB
(B3aumopernicteue rauiiepuHa ¢ rugporeuaom menu(Il)), anbmernmoB (okuciieHMe aMMMayHbIM pacTBopoM okcupa cepebpa(l) m ruaporcuaom
menu(Il), B3aumogencTBMe Kpaxmasa C MOIOM); IIPOBe/ieHMe MPaKTUUeCKoi paboThl: CBOMCTBA PACTBOPA YKCYCHOM KUCJIOTHI.

Pacuémuobie 3adauu: BorumciieHns: o ypaBHEHMIO XMMMUUYECKON peakiuy (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIeCTBA MJIM MPOTYKTa
peakImi 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OAHOTO M3 MCXOMHBIX BEIECTB MJIM MPOIYKTOB PeaKIyn).

AsoTcomepskalliyie OpraHMyecKme cCoeaHeHms

AmunHbl. MeTuiaMiH ¥ aHUJIMH: COCTaB, CTPOeHMe, GU3MUecKre 1 XMMUIECKIe CBOCTBa (TopeHe, B3aMMO/IEICTBIE C BOAOM KMUCJIOTAMM)
AMUHOKMCIOTHI KaK aMmbOTepHble opraHmuueckue coefyHeHus: Ousmuueckre M XMMMUYECKME CBOMCTBA aMMHOKUC/IOT (Ha MpUMeEpe IJIUIMHA).
buonornyeckoe 3HaueHne aMMHOKUCIIOT. [lenTuabl.
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Benky Kak mpupoaHbie BBICOKOMOJIEKY/ISIDHBbIE coenyHeHusl. [lepBuuHas, BTOpMYHAs M TPETUMYHAs CTPYKTypa 6ekoB XMMMUUECKye CBOMCTBA
6eJIKOB: TMAPOJIN3, IeHaTypalysl, KaueCTBeHHbIepeaKIMy Ha OeJIKMu.

OxcnepumenmanvHole Memodbl U3yUeHUs: 8ewecms u ux hpespawjeHuli: HaboIeHe 1 OmcaHue TeMOHCTPAIMOHHBIX OIMbITOB: AeHATYpPaLMs
6e/IKOB TIpM HarpeBaHMM, IIBETHbIE peakiMy OeKOB.
BbICOKOMOJIEKYIISIPDHBIE COEIMHEHMSI

OcHOBHbBIE TTOHSTUSI XMMUYM BbICOKOMOJIEKYJIIPHBIX COeMHEHMIA: MOHOMED, IMOJIMMED, CTPYKTYPHOE 3BEHO, CTEIeHb MOIMMepU3aLyy, CPeIHsIS
MoJiekyJisipHast macca OCHOBHbIE METO/IbI CMHTE3a BBICOKOMOJIEKYJ/ISIPHBIX COeIMHEHMII — TOJIMMEPU3aIIs 1 MOJMKOHIEHCATINS

[Tnactmacchl (TOJMATWIEH, TOJMUIIPONWIEH, MOJMBUHWIXJIOPUI, MOMUCTUPO). HaTypasbHbIi M CUHTETMUYECKME KayuyKu (OyTaayeHOBbBIN,
XJIOpOIIPEHOBbINI ¥ M3OMIPEHOBHIN). BoJioKHA: HaTypajbHble (XJIOMNOK, IIePCTh, IIEJIK), MCKYCCTBEHHbIe (alleTaTHOe BOJIOKHO, BMCKO3a),
CUHTeTHYecKue (KalpoH U JIaBCaH).

Oxcnepumenmanvhble MemMoobl U3yueHus 8eulecms U Ux npespaujeHuli: 03HakKoMJIeHMe C 00pasiamy MPUPOIHBIX ¥ MCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAYYYKOB
Mesicnpedmemuvie cessu

Peaym3anyst MeKIIpeIMETHBIX CBSI3eH MPY U3ydeHuM opranmueckon xumum B 10 Kjacce OCYIIECTB/ISIETCS uyepe3 MCIOJIb30BaHMEKAK OOIIMX
€CTeCTBEHHO-HAaYYHbIX TIOHSITUM, TaK Y TTOHSITUI, SIBJISTIOIIVIXCSI CUCTEMHBIMU IJIS1 OTAETbHBIX IPEIMETOB €CTeCTBEHHO-HAYYHOTO IIMKJIA.

OGI1e ecTeCTBeHHO-HayYHbIe TIOHATHUS: SIBJIeHMe, HayUHbIN (aKT, TUIIOTe3a, 3aKOH, TeopHsl, aHaIu3, CMHTe3, KJacCu@uKalys, IepuoaNIHOCTD,
HabJIoieHe, u3MepeHue, SKCIIepMMeHT, MOIe/IipOBaHue.

®usuka: marepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, MOJIeKYJa, SHEPreTUUeCKuii yPOBeHb, BEIleCTBO, TeJI0, 0OBEM, arperaTHoe COCTOSIHIE
BellleCTBa, (M3MYeCKe BeJIMUMHBI ¥ eIVIHULIBI UX M3MepPeHs.

buosnorust: knerka, opranusm, 6mocdepa, 06MeH BelecTB B opraHusMe, GOToCHHTE3, OMOIOTMUECKM aKTMBHbBIE BellecTBa (OeKy, YIJIeBOIbI,
SKUPBI, (pepMeHThI).

['eorpadusi: MuHeEpasbl, TOPHBIE MIOPOBI, ITOJIE3HBIE MCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: muIEeBble MPOMYKTbI, OCHOBBI PAIMOHAJIbLHOTO IMUTAHMS, MOIOIME CpeNCTBa, JIEKAPCTBEHHbIE M KOCMETMYECKMe ITperaparhl,
MaTepuaibl U3 MCKYCCTBEHHBIX M CUHTETUUYECKUX BOJIOKOH.

11 knacc. OBIIASL I HEOPTAHUYECKAS XM
TeopeTuueckyie OCHOBbI XUMUU
Xummyeckuit 3neMeHT. AToM. Spo aToma, M30TOMbl DJEKTPOHHAsI 0000UKa. DHEpPreTuvyecke ypoBHM, MOAYPOBHM ATOMHbIE OpOUTaIIH,
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s-, p-, d-amemeHThl. OCO6EHHOCTM pacrpeneseHus] 3JIeKTPOHOB MO OpOUTAIsIM B aTOMaX 3JIEMEHTOB IE€PBbIX UYETHIPEX TEPUOHOB. DJIEKTPOHHAS
KOHGUTYpalysl aTOMOB. DJIEKTPOOTPULIATETbHOCTb.

[Mepuognuecknit 3akoH u Ilepmopmyeckast cucrema xumudeckux syiemeHToB [ U MenpeneeBa CBsI3b MepUMOOMUYECKOTO 3aKOHA WU
[Tepmoamueckoin cucrtembl Xummdyeckux synemeHToB [I.M.MeHpmeneeBa ¢ COBpeMEHHON TeOpMEN CTPOEHMSI aTOMOB 3aKOHOMEPHOCTM M3MEHEHUS
CBOVICTB XMMUYECKMX 3JIEMEHTOB ¥ 00pa3yeMbIX MMM ITPOCTBIX M CJOXKHBIX BEIIECTB I10 TPyIIaM U rmepuogaM. 3HaueHue Mepuoanueckoro 3akKoHa
B Pa3BUTUM HAYKU.

Crtpoenne BelecTBa. XMMMUUeCKass CBSI3b. Buabl XMMMUECKOM CBsI3M (KOBaJIEeHTHAs HENOJISIPHAsT M TOJISIpHAsl, MOHHAsl, MeTaUTMuecKas).
MexaHnusMbl 00Opa30BaHMS KOBAJIEHTHOM XMMMUYECKOM CBsI3M (OOMEHHBIM ¥ JOHOPHO-aKLENTOpHbI) BomopomHast cBsisb. BajeHTHOCTb.
OneKTpooTpuiiaTeibHOCTh. CTerneHb OKMcIeHMs. VIOHbI: KaTMOHBI ¥ aHUOHBI.

BeliecTBa MOJIEKY/ISIDHOTO ¥ HEMOJIEKYJISIDHOTO CTpOeHMsl. 3aKOH IOCTOSTHCTBA COCTaBa BellleCTBA. TUIbl KPUCTALIMUYECKUX PEIIETOK.
3aBMCUMOCTD CBOJCTBA BEIIECTB OT TUIA KPUCTAUIMYECKON PEILIETKH.

[ToHsATHE O MMCTIEPCHBIX CUCTeMax. VICTMHHbBIE ¥ KOJUIOMIHbIE pacTBOpPbl. MaccoBast JoJisl BelllecTBa B PacTBOPeE.

Kiaccudmkanmst Heopranmueckux coeavHennii. HoMeHk/aTypa HeopraHMueCKMX BeIlecTB. ['eHeTndecKasl CBSI3b HEOPTaHMYECKUX BEIIeCTB,
TIPUMHAIJIEKAIIMX K PA3IMYHBIM KJIaCCaM.

Xumnueckasi peakiys. Kimaccuburaumsi XMMUYeCKMX peakivii B HEOPTaHMYECKOW M OPTraHMYecKOy XUMMM. 3aKOH COXPaHEHMS] MAacChl
BellleCTB; 3aKOH COXPaHEeHMs U MTpeBpallleHNsT SHEPT UM TPUXUMUUECKUX PeaKIUsIX.

CKOpOCTh peakiuiu, e€ 3aBUCUMOCTb OT pasanuHbIX (akTopoB. O6paTuMble peakiiuyu. Xumuuyeckoe paBHoBecue. DaKToOpbl, BAMSIONIME Ha
cocrosiune xummyeckoro paBHoBecusi. [Ipuuiumn Jle [latenbe.

dnekTposauTuieckas guccoumanys. CuabHble U ciiabble 3/1eKTposinThbl. Cpea BOJHBIX PAaCTBOPOB BeIECTB: KMCJIasl, HeUTpaJibHas, 111eI0uHasl.
[Tousatue o BomopomHom nokasaresie (pH) pactBopa. Peakiun nonHoro oomeHa ['maposn3 HeOpraHMYeCKnX 1 OpraHMueCKuX BeIecTB.

OKMC/IUTENbHO-BOCCTAaHOBUTEIbHBIE peakuyn. [ToHsATIMe 06 2/1eKTpo3e paciyiaBoB 1 pacTBOPOB coJielt. [IpumeHeHMe 31eKTposm3a

OxchepumenmanvHole Memodsl U3yueHusi 8eujecme u ux npeepaujeHuli: neMoHcTpaumsi Tabmaun «Ilepmopmdeckasi cucreMa XMMUYECKUX
anemeHToB [ I MenpeneeBa»; usydeHme Momesei KpUCTA/UIMIECKNX PEIIETOK; HAGIIOeHNe M OMMCaHMe JEeMOHCTPAIMOHHBIX M JTabOopaTOPHbIX
OTIBITOB (pa3JIo’KeHNe TIePOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaaM3aTopa, OmpeneseHne Cpelbl paCTBOPOB BeleCTBC MOMOILBIO YHUBEPCATBHOTO
MHIMKATOpa, peakiMy MOHHOrO OOMeHa); MpoBedeHMe IpaKTUYecKou paboThl «BiusHue pasanyHbix (aKTOPOB Ha CKOPOCTb XUMMUECKON
peakImm»

Pacuémuble 3adauu: PacuéTbl 1O YypaBHEHMSIM XMMUYECKMX peakliuii, B TOM UMCJIe TepMOXMMMUECKMEe pacuéTbl, pPaCYEThl C
MCIIOJIb30BAHMEM TOHSITUS «MacCOBasI AOJISI BEIIeCTBa»
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Heopraumnyeckas xumust
Hemeramnbl. [Tonoskenne Hemera/uioB B Ilepmommueckoy cucreme xummuueckux sneMeHTOB [I.M.MeHpeneeBa M OCOGEHHOCTM CTPOEHUS
atomoB. DusMyeckue CBOIICTBA HEMETALIOB. AJUIOTpOIMS HEMETA/UIOB (Ha MpuMepe Kuciaopona, cepbl, pochopa m yriaepoma). Xummdeckue

CBOJICTBA BaKHEMIIINX HEMETA/JIOB (raJioreHOB, Cepbl, a30Ta, hocdopa, yriiepoaa M KpeMHMST) M UX COeOMHEeHN (OKCUI0B, KMCIOPOICOAePIKaIIX
KVCJIOT, BOOOPOIHBIX COeIVIHEHMIA).

[IpumeHeHMe BasKHEMILINX HEMETAJJIOB U uX coefuHenuii. Mertaibl. Ilosoxkenne metaioB B [lepuomnyeckoin cucreme

xummueckux syemMeHToB I I  MengeneeBa OcOOEHHOCTM CTPO- €HUS 3JIEKTPOHHBIX 000jI04eK aToMOB MeTa/toB QOluye ¢usndeckue
cBoicTBa MeTa/lJIOB. CIJIaBbl META/IJIOB. DJIEKTPOXUMMUUECKUIA PSII HANIPSIKEHUI MeTasIIoB.

XUMMUYECKNEe CBOMCTBA BaXKHEMIIIMX META/IJIOB (HAaTPUI, KaJIMi,KaJbLyi, MarHui, aJTIOMUHMIA, IIMHK, XPOM, JXKeJjie30, Melb) ¥ UX COeIVHEHUN.

O6iime croco6sl momyuennst MetayuioB. Metautyprusi. Kopposust meranioB. Cioco6bl 3alUThl OT KOppo3un. IIpuMeHeHe MeTalIoB B OBITY,
IIPUPOJIE U TEXHUKE.

OxcnepumenmanvHole Memoodvl U3YUEHUS BEUleCM8 U UX npespawjeHuli: 3yuyeHne KoJueKimu «MeTa/utbl U CIiaBbl», 0OPa3lioB HEMETAJIIOB;
pelleHne 3KCIIepMMEHTAIbHbIX 3a/lau; HAOJIIOJEeHMe ¥ OIMMCaHMe MEeMOHCTPAIMOHHBIX M JIAOOPAaTOPHBIX OMBITOB (B3aMMOJENCTBME TUIAPOKCHUIA
QJIIOMMHMSI C paCTBOPAMM KUCJIOT U 11IeJIOUeN, KaUeCTBEeHHbIE peaKIiMy Ha KaTMOHbI METaJVIOB).

Pacuémnuie 3adauu:_Pacué€Tbl Macchl BellecTBa Wwin oO6bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY BelleCTBa, MacCe MM OObEMY OIHOTO M3
YYaCTBYIOIIMXB PeaKIMi BEIleCTB; pacuEThl Macchl (06bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB peaklyy, eCIY OJHO U3 BEIIECTB MMeeT MPUMECH.
XUMUS U KU3Hb

Posb xuMuu B o6ecrieueHny 5KOJIOTMYeCcKOoi, SHepreTUueCcKo 1 IuIleBoli 6e30I1aCHOCTM, PasBUTUM MeIULIMHBI. [ToHATHEe O HayYHBIX METOHAX

MTO3HAHMS BEILeCTB U XUMUUECKUX PEaKIIIA.
[TpencraByieHnst 06 OOLIMX HAYYHBIX MPUHIIMITAX TPOMBIIIUIEHHOTO MTOTYUYEeHNST BasKHEHIIX BEIECTB.
YesioBEeK B MUpE BEIECTB M MaTEPUAJIOB: BasKHEHIIIME CTPOUTE/IbHbIE MaTepyasibl, KOHCTPYKIIMOHHbIE MaTepyasibl, Kpacku, CTEKJIO, KEpaMMKa,
MaTepuasbl Ijs1 SJeKTPOHUKM, HAHOMaTePHaJbl, OpraHMUeCcKe M MUHEPaIbHbIE YIOOPEeHMS.
XuMus 1 300POBbE UeIOBEKA: IpaBMjIa MCIOJIb30BaHMSI JIEKAPCTBEHHBIX IMPerapaToB; IpaBiuia 0e30MacHOro MCIIOJAb30BaHMS IperapaToB
OBbITOBOM XMMMUM B MIOBCEAHEBHOM KU3HU.
Mescnpedmemmvle cea3u
Peanuzanns MeskpegMeTHBIX CBSI3€l IIPU M3y4YeHuy OOlLLel ¥ HeopraHndyeckon xuMum B 11 Kjacce OCyIIECTBJIIETCS Yepes UCIIOIb30BaHye
KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX IOHSTUM, TaK U HOHSTUM, SBJISIOIINXCSI CUCTEMHBIMU JIJISI OTAEIbHBIX IPEIMETOBECTECTBEHHO-HAYYHOI'O IMKJIA.
O61me ecTeCTBEHHO-HAy4YHbIe ITOHATHMS: HAYYHBIM (PaKT, TMIIOTe3a, 3aKOH, TeOpus, aHa/Iu3, CUHTEe3, KjaccupUKauys, NepUOIUIHOCTD,

20



Ha6f[IO,H,EHI/Ie, IKCIIEpMMEHT, MOOEJIMPOBaHME, USMEPEHNE, SIBJICHHE.

dusmka: mMartepusd, SHeprusia, Mmacca, aToM, 3JIEKTPOH, ITPOTOH, HEIZTpOH, VOH, N30TOII, paAMOaKTMBHOCTb, MOJIEKYJId, BHEPFGTVI‘JECKI/II‘/JI YPOBEHD,

BeliecTBo, TeJo, O6'béM, arperaTHoe COCTosaHMue BellleCTBa, CI)I/ISI/I‘-IECKI/IE BE€JIMYMHDBI M €AVHUIIBI X M3MEPEeHIS, CKOPOCTb.

buosorust: kneTka, opranmsm, 3KOCUCTeMa, 6uocdepa, MakKpo- U MUKPO3JIEMEHTbI, BUTAMMHBI, OOMEH BEII[eCTB B OPraHM3Me.

['eorpadwusi: MuHepasbl, TOPHBIE TIOPOABI, ITOJIE3HbIE MCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: XUmMmuyeckas IMPpOMBIIIJICHHOCTb, METa/UIyprusd, IIPOU3BOACTBO CTPOUTEJIbHBIX MaTE€pPUAJIOB,

CeJIbCKOXO3SIICTBeHHOe

IIpon3BOACTBO, ITNIIEBasi IIPOMbBIIIJIEHHOCTD, CbapMaLLeBTI/II{eCKaH IMPOMBIIIJIEHHOCTb, ITPOM3BOACTBO KOCMETUMUYECKUX IIperrapaToB, ITPOM3BOLACTBO
KOHCTPYKIMOHHBIX MaTepnaioB, 3JIEKTPOHHAs ITPOMBIIIIJIEHHOCTb, HAHOTEXHOJIOT'MN.

TEMATHUYECKOE INTAHUPOBAHUWE YYEBHOI'O IIPEIMETA «XVMUS$1»(6a30Bblif YPOBEHbD)
Bcero 70 4, u3 Hux 1 4 - pe3epBHOe BpeMs
10 KITACC. OPTAHNYECKAS XMW
1u B Hepgei0, Bcero 34 u, 13 HUX 14 - pe3epBHOE BpeMs

[IpumepHbIe TEMBI, OcHOBHOe copepykaHue OcHOBHbIE BUJIBI I€SITE/IBHOCTM OOYUaIOIINXCS o0P
pacKphIBaoLLye JaHHbIN

paspges IporpaMMbl, 1

KOJINYECTBO YaCOB,

OTBOJVIMOE Ha UX U3YUYEHNE

Pasnen 1. TeopeTnueckyuie OCHOBbI OpraHM4eckomn Xumum (3 )

Tema 1. ITpenmet IIpenmeT opraHMYecKoOi XUMUM: €€ BO3HUK- e PackpbIBaTh CMBIC/I M3Y4YaeMbIX TIOHSTHIA P21,
OpraHNyYecKoy XVMUU. HOBEHMe, Pa3BUTHE ¥ 3HaUeHye B IoTyye- (BBISIBJISITD X XapaKTepHble IPU3HAKN), 115(0)

Teopust XMMIUUECKOTO
CTPOEHMST OPraHNIECKUX
coenuHeHu (3 )

HMY HOBBIX BEIIECTB ¥ MaTepuasoB. Teopust
CTPOEHUsT OpraHNYeCKUX COeIMHEHMI
A.M.byTnepoBa, e€ OCHOBHbIE TTOJIOXKEHMSI.
CtpykTypHbIe (OPMYJIbI OPTaHUUECKUX
BelllecTB. ['oMosorusi, usomepusi.
Xummnyeckasi CBSI3b B OpraHMYeCKUX COeIV-
HEHUSIX: KpaTHbIe CBSI3U, G- U T-CBSI3U.
IIpencraBiene o kKaaccuduKaImMy OpraHm-
yecKux BelectB. HomeHkaTypa opranm-

YCTaHABJIMBATb UX B3aMMOCBSI3b.

o [TpuMeHSITb MTOJIOKEHNST TEOPUM CTPOEHUS
oprannveckunx coenuuenuit A. M. bytneposa st
0OBSICHEHUS 3aBUCUMOCTY CBOMCTB BeIeCTB OT
MX COCTaBa U CTPOEHMS.

¢ /cronp30BaTh XMMUUECKYIO CUMBOJIVKY JIJIst
COCTaBJIEHUST MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKPAILIEHHON) (GOPMYJT
OpraHMYeCKUX BEIIECTB
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YeCKMUX COeIMHeHUN (CucTeMaTnyeckasi) u
TPUBMAJIbHbIE Ha3BaHUS BAKHEMIIINX
IpefCTaByUTesel KJIaCCOB OPraHN4eCcKux
BElIEeCTB.

e OnpenensaTh BUObI XUMUUECKO CBSI3U
(omuHapHble, KpaTHbIE) B OpraHNYeCcKUx
COoeIVTHEeHMSIX.

Pasgen 2. YraneBogopoab! (12 )

Tema 2. IIpenenbHbie
YIJI€BOAOPOILI —
aJIKaHbI (2 9)

AJIKaHBI: COCTaB U CTPOEHNE, TOMOJIOTH-
yecKkui psaa. MeTaH u 3TaH — MPOCTEMIIne
MpeACTaBUTEN aJIKAHOB: (GU3NUYECKNE U
XUMMWYECKME CBOMCTBA (peaKkiun
3aMelleHNs] ¥ TOpeHNs), HaXOKAeHle B
MIpUpoJie, MOJTyYeHne U IPUMeHEHMe

Tema 3. HenpenenbHbie
YTJIEBOOPOAbBI: AJKEHBI,
aJIKagyeHbl, aKUHbI (6 U)

AJIKeHBI: COCTaB ¥ CTPOEHMe, TOMOJIOrue-
CKUI psifi. DTUJIEH U IIPONIMJIEH —
MIPOCTEMIIINe TPefCTaBUTENN aJIKEHOB:
(busnyeckme u XMMMIECKNe CBOVCTBA (pe-
aKUMY TUAPUPOBaHMS, FaJIOTeHPOBaHMS,
rUapaTanyn, OKUCIEHUS U TOMepu3a-
1IN ), TIOJTyYEeHNe U TIpUMEHeHe.
Ankaguensl. byragnen-1,3 u meTmioy-
TagyueH-1,3: cTpoeHye, BasKHENIIINE
XUMMYECKME CBOMCTBA (peaKiys MmoJMmMe-
pusauum). IlogydyeHne cMHTETMUECKOTO
Kay4dyKa M Pe3VHbI.

AJNKMHBI: COCTaB U OCOOEHHOCTU CTPOe-
HMSI, TOMOJIOTMUECKUI psif. ALleTU/IeH —
MIPOCTENIINIA IPEACTaBUTEb aJIKVHOB:
COCTaB, CTpOeHMe, PU3MUecKue ¥ XUMude-
CKMe CBOMCTBA (peakuyy TUIPUPOBAHMS,
raJIorTeHNPOBaHMsI, TUIPATALlNY TOPEHNS),
MOJTyYeHNe U IMpPUMeHEeHNe

Tema 4. Apomatnyueckue
YTJIeEBOIOPObI (2 )

Apenbl. BeHsosn: cocras, cTpoeHnue,
(dbusmyeckme 1 XMMUYECKIE CBOMICTBA

e PackpbIBaTb CMBIC/I M3YUaeMbIX MTOHSTUI
(BBISIBJISITH X XapaKTepHbIe
MIPM3HAKM), YCTAaHABJIMBATh X B3aMIMOCBSI3b,
MCITO/Tb30BaTh COOTBETCTBYIOIIME TIOHATHUS TIPU
OIMCaHUM COCTaBa, CTPOEHMS U IpeBpalleHnii
OpraHMYeCcKUX COeOVHEHMUI.

e lcrnonb3oBaTh XMMMUUECKYIO CUMBOJIVIKY IJIST
COCTaBJIEHMSI MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pasBEPHYTOI, COKPAILIEHHON) (GOPMYJT
OpraHNYecKuX BeIeCTB.

e V(cTaHaB/IMBATh MPUHAJIEKHOCTh BEIIECTB K
oIpeaeEHHOMY KJIacCy yIJI€BOAOPOIOB 110
COCTaBY U CTPOEHMIO, Ha3bIBaTh UX 110
CUCTEMATUUYECKOM HOMEHKJ/IAType; IPUBOAUTh
TpUBMAJIbHbIE Ha3BaHUS OT/IEJIbHBIX
MpeiCTaBUTENIeN YIIeBOJOPOIOB.

o OmpenensaTb BUObI XMMUYECKON CBSI3U B
MOJIEKYJIaX YTJIEBOJOPOIOB; XapaKTepu30BaTh
3aBUCUMOCTDb PEaKLMOHHOM CIIOCOOHOCTH
YIJIEBOAOPOOOB OT KPaTHOCTM KOBaJIEHTHO
CBSI3M.

e XapaKTepusoBaTh COCTaB, CTPOEHNE,
npyMeHeHne, pusnvecKme U XMMnIecKue
CBOMCTBA, BasKHEMIIIME CTIOCOOBI ITOTyUeHNUS
TUIMYHBIX MIPeICTaBUTEJIEN Pas3/IMUHbBIX K/IaCCOB
YIJIEBOIOPOMAOB (MeTaHa, 9TaHa, STUIeHa,

Pa11l,
OLUNOP
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(peakiuu rajJioreHMpPOBaHUS U
HUTPOBaHMS), TIOJIyYeHMe U IIPUMeHEeHMe.
Tonyon: cocras, crpoeHne, pusndeckue u
XMMUYECKMEe CBOVCTBA (peakuym
rajIoTeHNPOBAHMS ¥ HUTPOBAHMS),
nosTyueHue u npumMeHeHe. TOKCMYHOCTb
apeHoB. ['eHeTnuecKast cBsI3b
YIJIEBOOPOAOB, TPUHAIJIEXAIINX K
pa3aMYHbIM KJIaccam

Tema 5. IIpupoaHbie
MICTOYHUKM YTJIEBOJOPOIOB MU
X IepepaboTKa

(2 9)

[IpuponHbIe MCTOYHUKM YTI€BOAOPOJOB.
[TpuponHbIi ra3 ¥ MOMyTHbIE HEDTSIHbIE
rasel. HepTh 1 e€ mpoucxoskmeHue.
Crioco6b1 epepaboTky HedTH: ITeperoHkKa,
KPEKVMHT (TepMUUYeCKUI, KaTaIUTUUECKUN),
nposm3. [IpogyKThl mepepaboTKm

HeTH, X TPUMeHeHMe B IPOMBIIIIEHHO-
cT U B 6bITy. KaMeHHbIN yrosb 1
MIPOYKTHI €ro repepaboTKM.
HemoHcTpaims

— koJnekumn «HedTtb» 1 «YTosb».
JlabopaTopHbIe OMbITHI

— O3HaKoMJIeHMe ¢ oOpa3laMy IacTMacce,
Kay4yKOB U PE3VHBbI;

— MogenupoBaHue MoJiekya YB u
raJIOreHOMPON3BOIHBIX.

IIpakT pa6ora Ne 1. ITonyuyeHue saTuneHa u
M3yueHue ero CBOMCTB. Borumcienuss — mo
YpaBHEHUIO XMMUUYECKO peakiuy (Macchl,
06bE€Ma, KOJIMYECTBA MCXOTHOTO BeIlleCTBa
VJTU TIPOJIYKTA PeaKiuy MO U3BEeCTHBIM
Macce, 06bEMY, KOJMYECTBY OFHOTO U3 UCX
BeIlleCTB MJIM TTPOAYKTOB peaKIni).

areTuyieHa, 6yraguena-1,3, 6eH3o1a).
BhISIBISATD reHEeTUYECKYIO CBSI3b MEXKY
YIJIEBOAOPOHAaMM U MOATBEPXKIATh €€ Hauume
YPaBHEHMSIMY COOTBETCTBYIOIIMX XUMUYECKUX
PeaKIuii C UCIOJIb30BaHNEM CTPYKTYPHBIX
dbopmy.

XapakTepn3oBaTb UCTOUYHUKM YIJIEBOJOPOSHOTO
CbIpbsl (HeTh, IPUPOIHBIN I'a3, YTOJib),
CITOCOOBI UX MepepabOTKM U TPAKTUUECKOe
IIpMMEHeHMe MT0TyYaeMbIX TPOIYKTOB.
Wcnonb3oBaTh eCcTeCTBeHHO-HAyYHbIE METOIbI
MIO3HaHMsI — IIpOBeleHIe, HabIoIeHne 1
OIMCaHVe XMMMUUECKOTO SKCIIEPUMEHTa
(1abopaTopHbIe U IIPAKTUYECKMe PabOThI).
CrepoBarh mpaBuiaM 6e30macHoi paboThl B
J1abopaTopuM IIPU UCIIOTb30BAHUYM XVMMMUYECKON
TIOCYIbI M OOOPYIOBaHMS, @ TaKsKe IpaBujIamM
0bOpallieHust C BeIeCcTBaMyu B COOTBETCTBUMA C
MHCTPYKIMSMU 110 BBITIOJIHEHUIO JIaG0PaTOPHbBIX
OITBITOB U MPAKTUYECKUX PAOOT IO TOTYUYEHUIO
Y U3YUYEHMIO OPraHMUYeCKIUX BeIeCTB.
[TpencraByisaTh pe3yyabTaThl SKCIIEPUMEHTA B
dbopme 3amMcyu ypaBHEHUII COOTBETCTBYIOIIUX
peakiuii 1 JejaTh BbIBOJIbI Ha X OCHOBE.
[TpoBOANTD BBIUMCIIEHNS TIO YPAaBHEHUIO
XUMUUYECKOM peaKkLyiu.

CamocTosITeTbHO TJIAaHUPOBATh U

OCYIIECTBJISITh CBOIO IMO3HABATEIbHYIO
JeSITeJIbHOCTD; MIPUHMMATh aKTMBHOE yuyacTie B
I'PYIIIOBOM yUeOHOI JIeSITeTbHOCTU
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Pasgen 3. Kucnopoacopepskatiye opranndeckue coeguaenms (12 1)

Tema 6. CnupThI.
®eHoit (3 u)

IIpenenbHble OMHOATOMHBIE CIIMPTHI.
MertaHoJ 1 3TaHOJI: CTpoeHMe, pusndeckme
" XMMMYECKe CBOVCTBA (peakiyum C aKTUB-
HBIMJ MeTaJUIaMy, TaJIOT€HOBOJOPOIaMH,
ropeHue), npuMeHenne. Bomopoanas
cBs13b. DusMoIOrNYEeCcKOe IeMCTBIE
METaHOJIa ¥ 3TAHOJIa Ha OPraHu3M
yeJioBeKa.

MHoroaToMHbI€ CIIMPTbI. DTUJIEHIJIVMKOJIb
U TJIIIEPUH: CTPOeHMe, GU3NIECKue 1
XMMMUYECKME CBOVICTBA (B3aMMOIEMCTBIE
CO IIeJIOYHBIMM MeTaJIaMy, KaueCTBEHHAsI
peakiysl Ha MHOIOATOMHbIE CITUPTHI).
®dusnosiornueckoe JeicTBUE Ha OpPraHu3m
yejioBeKa. [IpuMeHenne ramuepuHa u
STUJIEHT JINKOJISL.

®enosn. CTpoeHMe MOJIEKYJIbI, GU3NIECKIE
U XMMMUYECKHe CBOMCTBa (eHoIa.
TokcuunocTsb penosa. [Ipumenenne
(enona.

Tema 7. Anpoerunsbl.
Kap6oHOBbIE KMCJIOTHI.
Cnoxkuble 3¢upsl. (7 1)

Anbnernsbl 1 KeToHbl. DopMasnbaerua,
aleTaJIbJIerui: CTpoeHne, pusndeckue u
XMMUUYECKOe CTpPOeHe, XUMUUEeCKNe
CBOVCTBA (peakuyuyu OKUCJIeHUS U
BOCCTAHOBJIEHMSI, KAUeCTBEHHbIE
peakiiun), mosyyeHne u mpuMeHeHue.
A1ieToH: cTpoeHne, Gu3nIecKue u
XUMMUYECKMEe CBOMCTBA (peakiu OKUCTeHUS
¥ BOCCTAHOBJIEHUST), IOTyYEHNE U
NpUMeHeHNe.

OpHOOCHOBHbBIE TTpe/iesTbHbIe KAPOOHOBbIE

PackpbIBaTh CMBICJT M3y4YaeMbIX TTOHSATUIA
(BBISIBJIATH UX XapaKTepHbIe MPU3HAKN),
YCTaHaBIMBATh UX B3aMMOCBSI3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIVE ITOHSITHS IIPU OIMCAHUY
COCTaBa, CTPOEHMSI ¥ TIpeBpaIlleHii OpraHnye-
CKUX COeIMHEHMI.
Ncnonb3oBaTh XMMUYECKYIO CUMBOJIMKY IJIST
COCTaBJIEHMSI MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pasBépHyTOIM, COKpaleHHon) dopmya OB.
Y craHaBaMBaTh MPUHA/IJIESKHOCTb BEIIECTB K
onpefeIeHHOMY KJIacCy IO COCTaBy U
CTPOEHMIO, Ha3bIBATh UX IO CUCTEMATUYECKON
HOMEHKJIAType; IPUBOIUTb TPUBUAJIbHbIE
Ha3BaHMS OTAEbHBIX ITPeICTaBUTEIEN
KUCJIOPOACOAEPKAIMX COeIMHEHNIA.
XapakTepus3oBaTb COCTaB, CTPOEHME, ITPUMeHe-
H1e, GU3NYecKue M XMMUIeCKe CBOMCTBA,
Ba)KHEMNIIIMEe CIIOCOOBI TOTYUEHMS] TUITUUHBIX
MpeCTaBUTENIEN PA3JIMUHbBIX KJIACCOB KMUCJIO-
poIcoaepsKallIMx coeIyHeHn (MeTaHoIa,
3TaHOJIa, IJIMiepuHa, heHojia, GopMasbaermuia,
aleTaJbJIeruaa, YKCyCHOM KMUCJIOThI, TJIIOKO3bI,
KpaxMaJia, 1IeJIJTI0JIO3bI); BbISIBJIATh T€HETUUe-
CKYIO CBSI3b MEXKAY HUMM U ITIOATBEPKIATh €€
HaJIM4Me YPaBHEHUSIMY COOTBETCTBYIOIINX
XUMMUYECKMUX PeaKIuil C UCIOJIb30BaHNEM
CTPYKTYPHBIX GOPMYJIL.
OmnuceiBaTh COCTaB, ¥ IPUMEHEHME SKUPOB,
XapaKTepu3oBaTh UX 3HAUEHME [IJIs1 SKU3He I esI-
TeJIbHOCTY OPraHMU3MOB.

e (co3HaBaTh ONACHOCTD Ha KUBbIE OpraHM3MbI

Pa11l,
OLUMOP
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KUCI0ThI. MypaBbyHast M YKCyCHasI
KUCJIOTBI: CTpOeHue, pusndeckue u
XUMMUYECKMe CBOMCTBA (CBOMCTBA, OOIIye
ILJIS1 KJ1acca KUCJIOT, peakiys atepuduka-
1K), TTIOTydYeHue u npuMenenmne. Cteapu-
HOBasl ¥ OJIEMHOBAsI KUCJIOThI KaK Mpe[i-
CTaBUTEJIM BBICIINX KAPOOHOBBIX KMUCJIOT.
MpbU1a Kak oM BBICHIMX KapOOHOBBIX
KUCJIOT, UX MOIOILee JeliCTBIe.

CrnoxkHble 3GUpbI KaK MPOU3BOAHBIE
KapOOHOBBIX KMCJIOT. ['MAPO/IN3 CIIOKHBIX
acupos. JKupsel. I'maposms skupos. [Tpn-
MeHeHMe KUPOB. brosiornueckast poJib
SKUPOB

OIpeie/IEHHbIX OPraHMUYeCKUX BeIeCTB U
TIOSICHSITh BO3JIE/ICTBUS Ha TIPUMEPAxX CIIOCOOBI
YMEHBIIIEHNS U TIPEeIOTBPAILIEHNS X BPEIHOTO
BO3JIE/CTBMSI HA OPraHM3M YeJIOBeKa.

e lcrnonb30BaTh €CTECTBEHHO-HAYYHbIE METObI
MO3HaHUS — IpOBeeHNe, HabJIoIeHe U
omnycaHue XMMUIECKOTO IKCITePUMEHTA
(JtabopaTopHbIe U TTPAKTUYECKME PaOOThI).

o (CiemoBath IpaBujiaM 6e30MacHoO paboThI B
J1abopaTopumM MPY UCIIOIb30BAHNUM XUMUYECKON
MTOCYZAbI ¥ 0O0PYIOBaHMS, a TAK)Ke ITpaBUIaM
0bpalleHNsT C BEIeCTBAMM B COOTBETCTBUM C
VMHCTPYKIMSMY BbITTOJTHEHMS JTAOOPATOPHBIX
OTIBITOB U MPAKTUUECKNX PabOT IO MMOTYyUEHUIO
Y U3YYEHUIO OPraHNUYeCKUX BEIeCTB.

Tema 8. YrieBonpl (2 u)

YrieBopabl: cOCTaB, KiaccuduKamms
yIJIEBOOB (MOHO-, AV~ U TTOJICAXapUAbI).
I'moko3a — mpocTeimii MOHOCaxXapu/I:
0COOEHHOCTY CTPOEHMSI MOJIEKYJIbl, hu3nue-
CKMe U XMMUUYEeCKMe CBOICTBA (B3auMO/Iei-
ctBue ¢ ruapokcuaom menu(Il), okucienme
aMMMavYHbIM pacTBOpoM okcua cepebpa(l),
BOCCTaHOBJIEHME, OPOsKEHME TJTFOKO3BI),
HaxoXXJIeHue B Mpupoze, IpuMeHeHue,
61oJioruueckas pojib. @oTocHHTES.
@pyKTO3a KaK M30Mep I'JTFOKO3BbI.

Caxapo3a — mpeACcTaBUTEb AVCAXaPUIO0B,
TUOPOJIN3, HAXOXKIEeHe B IIPUPOJie U
npumeHeHne. Kpaxmas u 11e/1110103a Kak
npupoaHbie nojaumepbl. CTpoeHne
Kpaxmasia ¥ IeJUTI0JI03bl. Dusnyeckue u
XUMMUYECKMEe CBOMCTBA Kpaxmasia

e [IpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B
dbopme 3ammcy ypaBHEHMI COOTBETCTBYIOIIMX
peaxiMii 1 JeaTh BbIBOJbI HA X OCHOBE.

e [IpoBOOUTH BBIUMCIIEHNS IO YPAaBHEHUIO
XUMUUYECKOM peaKkLyiu.

CamMocTosITe/TbHO TIAaHUMPOBAaTh ¥ OCYILECTBJISATD

CBOIO TIO3HABATEJbHYIO JIESITeJIbHOCTb; MPUHMMATh

aKTMBHOE y4YacTMe B TIPYHOIIOBOM  y4eOHO

eI TeJIbHOCTY

POILI,
®ILIVIOP
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(TMaponun3, KayeCTBEHHAsT peakIys C
1omom).

JlabopaTopHbIe OMBIThI

— TrOopeHue CIUPTOB;

— B3aMMOJIEICTBME IJIULEPUHA C
rugporcugom menu(Il);

— OKMUCJIEHME aJTbAErI0B aMMUAYHbIM
pactBopom okcuaa cepebpa(l) n
runppokcumom mean(Il);

— B3aMMOJIENICTBME KpaxMaJjia C MOIOM.
[TpakTnueckast pabora Ne 2. CoricTBa
pacTBOpa YKCYCHOM KUCJIOTBI.

Borumcienmust — o YPaBHEHMIO
XMUMMUUYECKOM peakiuu (Macchl, 0OBEMA,
KOJIMYECTBA MCXOJHOTO BeIeCcTBAa WU

MPOOYKTa pPeakiuu IO M3BECTHbIM Macce,
00BEMY, KOJIMUYECTBY OAHOTO M3 MCXOMHBIX
BEIIECTB MUJIM ITPOJYKTOB PEaKIINA)

Pasznen 4. AzoTcomepskaliye opranndeckme coegyHenus (3 u)

Tema 9. AMUHBL.
AmumHokucoTel. benku (3 u)

AmMunbl. MeTtunamMuH 1 aHUJIMH: CO- CTaB,
CcTpoeHne, pusnyecke ¥ XMMHUIEeCKye
CBOJCTBA (TOpeHue, B3aMMO/IeNICTBIE C
BOJION U KUCJIOTaMM). AMMHOKMCIIOTBI KaK
aMmbOoTepHbIE OPraHMYECKIE COeOVHEHMS.
®dusuueckue U XMMMUUECKME CBOJICTBA
aMMHOKMCJIOT (Ha IpuMepe TJINIMHA).
Buonornueckoe 3HaueHye aMUHOKMCJIOT.
ITentuabl. benknu Kak mpupomHbie
BBICOKOMOJIEKYJISIPHbIE COEIVIHEHMS.
[TepBuuHast, BTOpUYHAS ¥ TPETUIHAS
CTPYKTypa 6e/IKoB. XMMUYEeCKMe CBOMCTBA
GeJIKOB: TUAPOJINU3, AeHaTypalys,

e PackpbIBaTh

CMBICJI ~ M3Y4YaeMbIX  ITOHSTUIA
(BBISBJISITb ~ MX  XapaKTepHble  IPU3HAKN),
YCTaHaBAMBATh MX B3aMMOCBSI3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME TIOHSATUSI TIPU  OIMCAHUU
COCTaBa, CTpOeHMsT u TpeBpalleHNin
OpraHMYEeCKNX COeIVHEHU.

Ucnonb3oBaTh XUMUYECKYIO CUMBOJIUKY JIJIS
COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pasBEpHYTOI, COKPAILIEHHO) dbopmyn
OpraHMYEeCKMX BEIIECTB.

Omnpenenatb NPUHAAJIEKHOCTb  BEIIECTB K
OTpeNeNIEHHOMY  KJacCy IO  COCTaBy U

CTPpO€HMIO, Ha3bIBaTb MX IIO CUCTEMATUYECKON

Pa11l,
BIIM1OP
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KaueCcTBEeHHbIE peaKkiny Ha OeJIKu.
IleMoHCTpaLmy — [IeHaTypaius 6eJKOB
IIpY HarpeBaHUM; — I[BETHbIE peaKIK
GeJIKOB.

HOMeHKJ’[aType; NPpUBOONUTD TPpUBUAJIbHDbIE
Ha3BaHMsI OT/EJIbHbBIX IIPeCTaBUTEIeN.
XapakTepn3oBaTh COCTaB, CTpOeHMe,

npYMeHeHue, (Gu3NUecKre U  XUMUYECKUE
CBOJMCTBA, BaKHEMIIME CIOCOOBbI IOJTyYEHMUS
TUMNYHBIX TIPEINCTaBUTENEN a30TCOAEp KaIx
coenyiHeHU (TJIMLIMHA Y GEJIKOB).

PackpbiBaTh  CMBICJI  M3yYaeMbIX  ITOHSTUI
(BBIIBIATD ~ MX  XapaKkTepHble  TPU3HAKM),
YCTaHaBIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh
COOTBETCTBYIOIIME TIOHSATUS TIPU ONMMCAHUU
COCTaBa, CTPOEHUS " MpeBpalieHnn
OpraHMYeCcKUX COeOVHEHMUI.

Ucrnonb3oBaTh XUMUYECKYIO CUMBOJIMKY JJIS
COCTaBJIEHUSI MOJIEKYJISIPHBIX UM CTPYKTYPHBIX
(pa3BépHyTOII, COKpaIIEHHOMN) dbopmyn
OPTraHNYeCKNX BEIECTB.

Ompenenarb NPUHAOJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY  KJacCy IO COCTaBy M
CTPOEHMIO, Ha3bIBaTh MX IO CUCTEMATUUYECKON

HOMEHKJIAaTYype,; NPpUBOONUTD TPpUBUAJIbHbIE
Ha3BaHMs OTHOEJ/IbHbIX HpeﬂCTaBMTeHeﬁ.
XapaKTepmoBaTb COCTaB, CTpoeHune,

IpUMeHeHVe, GU3UYECKHe U XUMUYECKue
CBOMCTBA, BaskKHEMIIIME CHOCOOBbI TOTyUYEeHMUS
TUIIMYHBIX IIPEICTABUTENIeN a30TCOAEP KaIlNX
coenviHeHN (TJIMIIMHA Y OEJIKOB).

[TosicHaTh, Ha mpuMepax 3HaueHue OeJIKOB IJIS
opraHusMa 4ejoBeKa.

Wcnonb3oBaTh €CTeCTBEHHO-HAYYHbIE METOIbI
MO3HaHUs — Hab/JIOJaTh M ONMCHIBATh
JEeMOHCTPAIVIOHHBIN SKCIIEePUMEHT.
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CamMocCTOosITeTbHO TIJIAaHUPOBATh ¥ OCYILECTBJISATD
CBOIO MO3HABATEJIbHYIO JesITeJIbHOCTD;
NPYHMMATh aKTMBHOE Yy4acTue B T'PYIIIOBO
YUeOHOM AesITeTbHOCTU

Pasnesn. 5. BbicOKOMOJIEKYJISIpHbIE

coenuHeHns (2 9)

Tema 10. ITnacTMaccsrl. OCHOBHbIE TIOHATYS XUMUU BnageTsb M3y4aeMbIMU xummueckumy | POLI,

Kayuyxku. Bonokna (2 ) BbICOKOMOJIEKYJIIPHBIX COeAVHEHMUN: TIOHATUAMM: PpacKpbiBaTh CMbICA usyuvaembix | @LIIOP
MOHOMep, MOJMMep, CTPYKTYPHOE 3BEHO, MOHSITUMA U TIPUMEHSITb 3TU TOHATUS TIpU
CTereHb MOoJMMepu3alun, CpemHsIs OIMCaHUN cocTraBa " CTPOEHMST
MosekysisipHas macca. OCHOBHbIE METOAbI BbICOKOMOJIEKYJISIDHBIX OPraHMUYeCKUX BeIlEeCTB,
CMHTE3a BhICOKOMOJIEKYJISIPHBIX IJIS1 OO'bSICHEHUST OTAEIbHBIX (PAKTOB U SIBJIEHUM.
COeIMHEeHVI — MOJIMMepU3aLus U Ncrnonb3oBaTh XMMUUECKYIO CUMBOJIUKY JIJIS
nosmkoHaeHcanyst. [lnactmaccsr. COCTaBJIEHMSI CTPYKTYPHBIX (POPMYJI BEILLIECTB U
HaTypaanbHZ " CMHTETUYECKME KayUyKN ypaBHeHV[f/'[ pea}(up{]}i nojiMMepusanumn u
(6yTamMeHOBBIN, XJIOPOIPEHOBBIN 1 MTOJTMKOHIEHCALINN.
130IpeHoBbIN). BoslokHa: HaTypa/ibHble
(XJIOTIOK, IIepPCTh, IIEJK), UCKYCCTBEHHbIE
(alleTaTHOE BOJIOKHO, BMCKO3a),
CUHTeTUYeCcKMe (KarpoH U JIaBCaH).
HdeMoHCcTpauysi — O3HaKOMJIEHME C
06pa3iamy IpUPOAHBIX U UCKYCCTBEHHbIX
BOJIOKOH, IIJIACTMAcC, KayuyyKOB.

11 KJIACC. OBLIASG HEOPTAHMYECKASA XMUA

14 B Hefesto, Bcero 354, U3 HUX 34 — pe3epBHOE BpeMs

Tewa, OcHoBHOe comepskaHue OcHOBHEIE BU/IBI 20P

KOJIM4YeCTBO 4aCOB

OesaTeJIbHOCTU o6yqa}oumxc;1

Pasnen 1. Teopernueckue ocHOBbI xumun (12 u)

28




Tema 1. CTpoeHne aToMOB.

XUMMUIECKUI 3j1eMeHT. AToM. SInpo aToma,

L4 PaCKprBaTb CMBICJT U3Yy4Ya€MbIX TIOHSATUM

POILI,

[Tepmronnueckuit 3aKOH U M30TOIIbI. DJIEKTPOHHAsT 000/I0UKa. (BBISIBJISITD MIX XapaKTepHbIe NIPU3HAKN), dLNOP
Ilepmomnueckast cucrema OHepreTuyecKre YpoBHMU, TOTYPOBHN. YCTaHaB/IMBAaTh MX B3aMMOCBS3b.
XVMNYECKHMX 3JIEMEHTOB ATOMHBIE Op6I/ITaHI/I, S, p-, d->71eMeHTHI. ° PaCKprBaTb CMBICJI IePUOAMYECKOT'O 3aKOHa I[
IO..MenneneeBa (3 u) OcobeHHOCTH pacIpeiesieHUs 3JIeKTPOHOB U. MeHpeneeBa 1 IeMOHCTPUPOBATDb €I0

I10 Op6I/ITaHHM B aTOMadX 3JIEMEHTOB IIEPBbLIX CHUCTEeMaTU3UPVIOILYIO, O6'b$ICHI/ITeJIbHYI-O u

qupréX nmepmoaoB. SHeKTDOHHaFI IIPOrHOCTUYECKYIO ¢)YHKHVU/I-

KOHOUIYypaLyst aTOMOB. DJIEKTPOOTPHLIA- e XapakTepu3oBaThb 3JIEKTPOHHOE CTPOEHMe

TeIbHOCTD. [leprozmiyeckiii 3aKOH 1 aTOMOB XMMMYECKUX 37IEMEHTOB 1 —4 nepuopos,

Ilepropyyeckas cucTeMa XMMUYECKMUX VICIIONb3YS IOHSITUS «S-, P-, d-3/IeKTPOHHbIE

anemeHnToB [I. VI. MenneneeBa. CBsi3b OpOUTAIIN», «IHEPreTUUECKIE YPOBHI».

nepyoaMyYecKoro 3akoHa u Ilepuonmyeckon e OO6DBACHATH 3aKOHOMEPHOCTY M3MEHEHUS

CHCTEMBI XVMIIECKIX JIEMEHTOB IL-UH- CBOJCTB XMMMUYECKMX 3JIEMEHTOB U UX COeIMHEeHMI

MenpiesteeBa ¢ coBpeMeHHO Teopueit IO Iepyuoaam u rpyimmnam Ilepmroanyueckon CucTeMsl

CTPOEHIT aTOMOB. 3aKOHOMEPHOCTH xuMmnuecknx snemenTos [I. V1. Menneneesa

M3MEeHEeHMSI CBOMCTB XMMMUUECKUX

3JIEMEHTOB ¥ 00pa3yeMbIX MMM ITPOCTBIX U

CJIO’KHBIX BeIlleCTB I10 I'PyIam u

nepmopaM. 3HaueHue MeproauIeCcKoro

3aKOHA B Pa3BUTUM HAYKM.

HemonHcTpauyu. Buabr Tabimiy

«Ilepuonnyueckas cuctTeMa XMMUIECKMUX

synemeHToB [I. 1. MeuneneeBa»
Tema 2. CTpoeHne CrpoeHne BeljecTBa. XMMMUUecKast CBsI3b. e PackpbIBaTh CMBIC/I M3y4YaeMbIX IIOHATHI Polll,
BellleCTBa. MHuoroobpasue | Buapl xumMmuueckon cBs3u (KOBaJeHTHAasI (BBIAENISTD X XapaKTepHble NIPU3HAKN) U OOUOP

BelllecTB (4 u)

HeIoJISIpHast U TMOJIIpHast, MOHHAst, MeTaJlIN-
yeckast). MexaHu3Mbl 06pa3oBaHMs
KOBaJIEHTHOV XMMUYECKOW CBSI3U
(0OMEHHBIN ¥ JOHOPHO-aKIIEIITOPHBIN).
BonopoaHas cBsi3b. BaneHTHOCTbD.
DJIeKTpooTpuilaTeIbHOCTh. CTeneHb
OKMCJIeHus. VIOHbI: KaTMOHBI ¥ aHMOHBI.

MIPUMEHSTDb STU ITOHITHS P OMMCAHUM COCTaBa U
CTPOEHMSI BEIIECTB, A1 OObSICHEHUS OT/Ie/IbHbIX
($aKTOB U SIBJIEHMUIA.

o QOmpenensaTb BUIbI XMMUUYECKONM CBSI3N
(KOBaJIGHTHOM, MOHHOM, METaJ/UTMYECKOM,
BOJIOPOTHOV) B COEIMHEHMSIX; TUIT
KPUCTA/UINMIECKON PEIIETKM KOHKPETHOI'O
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BeriectBa MoJiekyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOeHMsI. 3aKOH
MTOCTOSTHCTBA COCTaBa BeIeCTBa. TUITbI
KPUCTA/UTMYECKUX PEIIETOK ¥ CBOVCTBA
BelllecTB. [ToHATHE O IMCIIEPCHBIX
cucremax. ICTMHHbBIE U KOJUIOMIHbIE
pacTBopbl. MaccoBasi 10JIs BeIecTBa B
pactBope. Kiaccubmxanys
HEOPraHMYeCKUX COeIVHEHMIA.
Homenkiatypa HeOpraHuueCcKux BeIIecCTB.
I'eneTnueckast CBSI3b HEOPTaHNYECKMX
BEIECTB, TPUHAAJIEKAIIMX K Pa3IMIHBIM
KJIaccaM.

BellleCTBa.

e OrmpenenaTb BaIGHTHOCTb U CTeNIeHb OKMCJIEHMSI
XUMMUYECKMX 3JIEMEHTOB B COeIVTHEHUSIX
pasIMYHOro COCTaBa.

e [IpoBOAUTH BBIUMC/IEHNS C UCIIOJIb30BaHNEM
TIOHSITUSI «MAaCCOBas IOJIsl BeIlleCTBa B PaCTBOPE».

e OODBSICHSITh 3aBUCMMOCTb CKOPOCTY XUMMUUECKON
peakiuu OT pasanyHbIX (GaKTOPOB.

e OrmpenensiTh XapakTep CMEIIEHNS XMMUYECKOTO
paBHOBECHS B 3aBUCMMOCTHU OT BHEIIITHEro
BoszencTBus (nmpuHuymn Jle Illartesnbe).

Tema 3. Xumnueckue
peakuyu (5 1)

Xumnyeckas peakuysi. Kimaccudbukanms
XUMMWYECKMX PeaKkIyil B HEOPraHMUeCKOM U
OpraHny4yecKoi XMMum. 3aKOH COXpaHeHMsI
MacCChI BEIIECTB; 3aKOH COXPaHEHUS U
MpeBpallleHNsT SHEPTUY TTPU XUMUUYECKUX
peakImsX.

CKopocTb peakiiyu, e€ 3aBUCUMOCTb OT
pasanuHbIX pakTopoB. OOpaTUMBbIE peaKLIVN.
Xumuyeckoe paBHoBecyue. DaKkToOPbl,
BJIMSIIOIME HA COCTOSTHME XVMMUUECKOTO
paBHoBecus. [Tpunuum Jle [llatenne.
DnekTpoauTnueckast nucconuaiysi. CuibHbIe
1 cnabbie asekTposnThl. Cpera BOAHBIX
PacTBOPOB BEIIECTB: KMCJIast, HeMTpaIbHasl,
miesiouHas. IToHsitue o BogopomHOM
nokazatesie (pH) pactBopa. Peakiium
MOHHOT'O oOMeHa. ['Mposn3 opraHnyeckux u
HeopraHmyeckux BemectB. OKMCIUTETbHO-
BOCCTaHOBUTEJbHbIE peakiuu. [ToHsTHE 00

e CocTaB/iSTh YpaBHEHMST peaklyil pas3IMUHbIX
TUIIOB; TIOJIHbIE ¥ COKpPAIEHHbIE MOHHbIE
YpaBHEHMS peaKIvii, YIYUTbIBAsT YCIOBYS, IIPU
KOTOPBIX 9TU peakLyy UAYT J0 KOHIIA.

e TloaTBepkAaTh CyIeCTBOBaHME r€HETUUYECKON
CBSI3Y MEXIYy HeopraHMueCKMMM BeIeCTBaMu C
TTOMOIIIbIO YPaBHEHMI COOTBETCTBYIOIINX
XUMUUYECKUX peaKLyiA.

e [IpoBomuTh, HabGIOIATh ¥ OMMUCHIBATD
XUMMUYECKUI SKCITIEPUMEHT: 10 OIPeIeIeHIIO
cpenbl BOOHBIX PACTBOPOB BEILIECTB, BbISBIEHIIO
YCJIOBMIA TPOTEKaHMSI PeaKklMii MIOHHOTO OOMeHa,
M3YUEHMIO BJIIVSIHMS Pa3IMUHbIX (aKTOPOB Ha
CKOPOCTb peaKiInii.

e (CregoBath mpaBMJiaM MOJIb30BAHUS
XUMMUYECKOM MTOCYA0N U JIaGOpaTOPHBIM
060pyIOBaHNEM.

[IpencTaBiSTh pe3yabTaThl XMMUYECKOTO
9KCIepuMeHTa B hopMe 3almcy ypaBHEHUN

Pa11l,
OLNOP

30




9JIEKTPOJIM3€E PACIIABOB ¥ PACTBOPOB COJIEIA.

[TpumeHeHMe 37eKTpoOIM3a.
HemoHcTpaiin

— MOJeNV KPUCTAJIMIECKUX PEIIETOK;

— pasJIoKeHMe IePOKCHIa BOJOPOIa B
MPUCYTCTBUM KaTaam3aropa.
JlabopaTopHbie pabOThI

— TIpOBeieHNe peaKInil MOHHOTO OOMeHa;
— orpezeseHe cpeabl PaCTBOPOB BEIECTB
C TIOMOIIBIO YHUBEPCAJTLHOTO MHAMKATOPA.
[TpakTnueckast pabora Ne 1. Bimsiaue
PasIMYHbBIX (PAaKTOPOB Ha CKOPOCTH
XUMUUYECKOM peaKLu.

Bbrunciiennst — pacueTsi C
MCIIOJIb30BAHMEM TTOHSITHSI «MacCoBast TOJIsT
PACTBOPEHHOT'O BELIIECTBA»; — PACYETHI IO
YPaBHEHUSIM XMMUYECKUX PeaKIlnii, B TOM
YyICJie TEPMOXMMUYECKIE PACUETHI.

COOTBETCTBYIOIIMX PEaKLUi U AeaTh BbIBOJbI Ha
ux ocHoBe. [IpoBOAUTD BBIUMCIIEHUS TTO
YpPaBHEHMSIM XMMUYECKUX peaKInii, B TOM YMCIIe
TepMOXMMMYECKME PACUEThI

Pasnen 2. Heoprannueckast xumust (16 u)

Tema 4. Hemetauisr (8 u)

Hemetasnbl. ITososkeHne HemeTannoB B
ITepuomuueckoii cucTeMe XMMUUECKUX
syiemeHToB [I. V1. MeHneneesa u
OCOBGEHHOCTHM CTPOEHMS aTOMOB.
dusuyeckue CBOVICTBA HEMETAJIJIOB.
AsoTponusi HeMeTaJUIoB (Ha MpUMepe
KUCJI0pOAa, cepbl, pocdopa u yriaepona).
XymMuuecKkye CBOMCTBA BasKHEMIIINX
HeMeTa/JIOB (TaJIOTeHOB, Cepbl, a30Ta,
docdopa, yriepoma M KpeMHUS) U UX
coeviHeHU! (OKCUIOB,
KUCJIOPOACOAepsKallMX KUCIOT,
BOJOPOJHbBIX coenyHennin). [IpumeHnenne

° PaCKprBaTb CMBICJT U3y4YaeMbIX TTOHSITU

(BBIIEJISITh MX XapaKTepHbIe PU3HAKN) U
MIPUMEHSTDb 3TU IIOHITHUS IIPU OIMMUCAHUM COCTaBa
U CTPOEHMS BEIeCTB, /I 00bsICHEHMS
OTIEeJIbHBIX (DaKTOB U SIBJIEHUIA.

O6bscHITD 00ILMe 3aKOHOMEPHOCTU B
MU3MEeHEHNM CBOJMCTB HEMETAJIJIOB U UX
COeOUMHEHUI C YIYETOM CTPOEHMS X aTOMOB U
noJioskeHus B Ilepuomuueckoit cucreMe
xummueckux semeHToB /. 1. MeHpeneesa.
XapakTepusoBaTb (OIMChIBATh) OOIIE
XMMMUUYECKMEe CBOVICTBA HEMETAJIIOB, UX
BAYKHEMIINX COeIMHEHN, ITIOATBEPXKAAS 9TO

Pa11l,
OLOP
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BayKHEMILNX HEMEeTa/VIOB U UX COeqUHEeHNI.

OmnyMcaHye puMepaMy YpaBHEHMIA
COOTBETCTBYIOIINUX XMMUUECKUX PEaKLINiA.
XapakTepu3oBaTh BJIMSHIME HEMETAJIJIOB U UX
COeIMHEHNI Ha KUBbI€ OPraHM3MbI; OIMChIBATh
IIpMMEHeHMe B Pa3IMYHbIX 00/IACTIX
MPaKTUYECKON AeITeTbHOCTY YeJIOBeKa.
PackpbIBaTh CYLIHOCTb OKMCJIUTETBHO-
BOCCTaHOBUTEJIbHBIX PEaKIMil TOCPEICTBOM
COCTaBJIEHMS 3JIEKTPOHHOrO 6ajlaHCca STUX
peaxkLyi.

[TpoBoaUTL peakLyy, MOATBEPsKIAIOILINE
XapaKTepHbIe CBOVICTBA M3y4YaeMbIX BEIECTB;
pacIto3HaBaTh OMBITHBIM ITyTEM aHMOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpax.
Hab6momaTh 1 onuchiBaTh JEMOHCTPALIOHHbIE
OIIBITBI; IPOBOANUTH M OMMCHIBATh XMMUUYECKII
9KCIEPUMEHT (J1abopaTOpHbIE U MPAKTUY
paboThI).

Tema 5. Metasutb (8 u)

Metaymibl. ITonoskenne mertayioB B Ilepu-
OIMYECKO) CUCTeMe XMMMUUYECKUX 3Jjie-
meHToB [I. NI. MenneneeBa. OcobeHHOCTH
CTPOEHMST 3JIEKTPOHHBIX OOO0JI0OYeK aTOMOB
MetaioB. O6IMe ¢uU3MIEeCKre CBOMCTBA
Meta/uioB. CIUIaBbl METa/VIOB. OJIEKTPO-
XUMUYECKUI PSIT, HAIpPSDKEHUI MeTaslIoB.
Xummnueckue CBOJCTBA BaYKHEMIIINX
MeTIOB  (HaTpui, KaJiui, KaJbIVH,
MarHuii, aJIlOMUMHMI, LIMHK, XPOM, >Keje3o,
Menpb) U ux coeayHeHuin. O6IIMe CIOCOObBI
MTOTyYeHUST MEeTaJIJIOB. Mertayryprus.
Kopposus meramioB. Croco6sl 3alUThl OT
Kopposun. [IpumeHeHne MeTa/uIOB B OBITY,

[TpencTaBiaTh pe3yabTaThl XMMUUECKOTO
9KCIepuMeHTa B hopMe 3ammcy ypaBHeHUI
COOTBETCTBYIOIINX PEaKLUI U IeJIaTh BbIBOIbI
Ha X OCHOBe.

CremoBaTh ITpaBMIaM MOJIb30BAHMS
XUMMUYECKON TTOCYAON U JIaGOPaTOPHBIM
0060pyIOBaHMEM.

[TpoBOANTD BHIUMCIIEHNS TIO YPaBHEHUSIM
XUMMUUYECKUX peaKLyiA.

CaMocCToSTeTbHO IJIAaHMPOBATDb U OCYLIECTBJISITb

CBOIO TIO3HABATEbHYIO IeSITeJTbHOCTb;
MIPYHMMATh aKTMBHOE Y4YacTHe B I'PYIIIIOBOI
yueOHO AeITeIbHOCTM.

PackpbIBaTh CMBIC/T M3y4aeMbIX TTOHITUN

Pa11l,
OLNOP
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MIPUPOJIE U TEXHUKE.
HemoHcTpanun

— 00Opaslibl HEMETaJJIOB;

— B3aMMOJEVCTBMEe Meny C a30THOM
KMCJIOTOM Pas/IMYHON KOHIEHTPalluy;

— KOJIIeK1usa «MeTalibl U CIIJIaBbI».
JlabopaTopHbIe OMBITHI — KaueCTBEHHbIE
peaxkiyy Ha aHMOHbI ¥ KaTMOH aMMOHMS;
— B3aMMOJIEICTBME TUAPOKCHUIA aJTFOMUHUS
C pacTBOpaMM KUCJIOT U IIIeJI0Yelt;

— KaueCTBEeHHbIE peaKLu Ha KaTUOHbI
MEeTaJlJIOB.

Ilpakmuueckue pabomui: Ne 2. Perenne
9KCIIEPUMEHTA/IbHBIX 3a1a4 IO TEMe
«Hemertamnbi»; Ne 3. Pelirtenne
9KCIIEPUMEHTA/IbHBIX 3aa4 IO TEMe
«Metasbli».

Boiuucnenus — pacdéTbl MacChl BellleCTBa
MM 06bEMA ra3oB IO U3BECTHOMY
KOJIMUECTBY BEIIeCTBa, Macce U 00bEMY
OIHOTO M3 YYaCTBYIOLINX B peaKIUn
BellleCTB; paCY€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIeCTBA) IMTPOIYKTOB PEAKIIVN,
€CJIV OTHO U3 BEelleCTB MMeeT IMPUMeCH; —
pacyéTnl Macchl (06bEMA, KOJIMUECTBA
BEIIECTBA) MTPOAYKTA PeaKlyu, eCIu OJHO
U3 BEILIeCTB IaHO B BUJIe pacTBOpa C
OIpeIeIEHHOM MaCcCOBOM HOeNn
PacTBOPEHHOI'O BEIIECTBA.

(BBIIENIATD MX XapakTepHble IPU3HAKN) U
MIPUMEHSITh 3T MOHSATUS IIPU OMMCAHUM COCTaBa
Y CTPOEHMSI BEIECTB, /i1 OObSICHEHUS
OTHEJIbHBIX (AaKTOB U SIBJIEHUIA.

O6BbacHITH 00ILIMe 3aKOHOMEPHOCTU B
M3MEHEeHUY CBOVICTB 3JIEMEHTOB — METaJIJIOB U
UX COeOVMHEHMI C YIETOM CTPOEHMSI X aTOMOB
u nosioxkeHus B [leproanyeckon cucreme
xummudeckux seMeHToB [. M. MeHneneeBa.
XapakTepusoBaTb (OIMChIBATh) OOIIIE
XMMMUYECKME CBOVICTBA METAJIOB, UX
BKHEMIIINX COeIVHEeHM, TOATBEPKIast 3TO
OmnyMcaHye IpuMepaMy YpaBHEHMUIA
COOTBETCTBYIOIIMUX XUMUUECKUX PeaKlnii;
MIpYMeHEeHMEe METAJ/UIOB B Pa3/IMUHbIX 00JIaCTSIX,
a TaKk>Ke MCIO/Ib30BaHMe UX AJIS1 CO30aHMsT
COBpPEMEHHbBIX MATEPUAIOB Y TEXHOJIOTUM.
PackpbIBaTh CYIIHOCTb OKUCIUTETbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIINI TOCPEICTBOM
COCTaBJIEHMSI 3JIEKTPOHHOT'O OaJlaHCca 3TUX
peaxkLuit.

[TpoBoaUTDb peakiuu, MOATBEPsKIAIOIINE
XapaKTepHble CBOVCTBA M3y4YaeMbIX BeIleCTB;
pacro3HaBaTh OIMbITHBIM ITYTEM MOHBI METaJIJIOB,
MIPUCYTCTBYIOIIE B BOJHBIX PACTBOpax.
Hab6sonaTh 1 onMchbIBaTh 1EMOHCTPAIMIOHHbIE
OIIBITHI; TPOBOJIUTH Y OMIMCHIBATh XUMUYECKUI
9KCIEPUMEHT (J1abopaTopHbIe U MpaKTUYeCKue
paboTsl). [IpenacTaBisTh pe3yabTaThl
XUMMYECKOTO 3KCIlepMMeHTa B (popme 3armcu
YpaBHEHMI COOTBETCTBYIOIIMX PeaKInii U
IleJlaTh BbIBOMBI Ha X ocHOBe. CeqoBaTh
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MpaBWIaM IOJIb30BaHMS XMMUYECKOM ITOCYION U
J1abopaTOPHBIM 0OOPYIOBAHMEM.

[TpoBOAUTD BHIUMCIIEHMS TI0 YPaBHEHMSIM
XUMMYECKMX peakiyit.6 CaMoCTOSITeTbHO
TJTAaHVPOBATh U OCYILECTBJIATh CBOIO
MMO3HaBaTEJIbHYIO [1€ATe/IbHOCTD; TPUHMMATh
aKTMBHOE y4acTye B IPYIIIOBO YUeOHO!
IesTeIbHOCTY

Paspen 3. Xummust v 5ku3Hb (4 u)

Tema 6. Xumus u 5Ku3Hb (4 1)

Ponb xumum B obecrneueHnn
9KOJIOTMYECKOM, SHEpreTu4eCcKoun 1
MUIIEBOV 6€30IIaCHOCTH, Pa3BUTUN
MenuiyHbl. [ToHATHE O HAYYHBIX METOAAX

IIO3HaHMS BelIeCTB U XMMMNUYEeCKUX peaKuMﬁ.

[TpencraByieHnst 06 OOIINX HAYUHBIX
MIPUHIMIIAX IPOMBIIILIEHHOTO ITOJIYYeHUs
BayKHENIINX BellecTB. Ye/loBeK B Mupe
BEIIeCTB U MaTep1asioB: BaKHeNIII/e
CTpOUTEIbHbIE MaTepuaIbl,
KOHCTPYKI[MOHHbIE MaTepuaJibl, KpacKu,
CTEeKJIO, KepaMMKa, MaTepuasIbl I
9JIEKTPOHMKM, HAHOMAaTepHaJibl,
OopraHmMuecKue 1 MiUHepaabHble YI00OpeHs.
XuMus U 300pOBbe Ue/IoBeKa: IpaBujia
MCIIOJIb30BAaHMS JIEKAPCTBEHHBIX
IIperaparoB; IMpaBiia 6e30MacHOro
MICITOJIb30BaHMS IIPerapaToB OBITOBOM
XUMUN B > KU3HU

PackpbIBaTh poJib XMMNUM B peLLIEHUA
SHEPreTUYeCKMX, ChIPbEBbIX U SKOJIOTUYECKUX
Mpo6JIeM YeIOBeYeCTBa, OMMChIBATh OCHOBHbBIE
HaIpaBJIeHMs Pa3BUTUS XUMUYECKOM HAYKU U
TEeXHOJIOTUA.

[IpumeHsITH MpaBWIa 6€30MacHOro O6paIIeHus C
BEIeCTBAMM, VICIIOJIb3YEMBIMM B ITOBCETHEBHOMI
SKU3HU, TTpaBuUJIa TIOBEIEHUS B LEJISIX
cOepeskeHMs 3I0POBbS ¥ OKPYKaloIIei
TIPUPOIHON CpeJibl; TOHNMAThb Bpe[l (OMaCHOCTD)
BO3/IEVCTBYS Ha JKMBBIE OPraHMU3MBbl
OIpeie/IEHHBIX BEIECTB, CMbICJT ITOKA3aTesIst
[TK, rnmosicHITh Ha IpuMepax CIIOCOObI
YMEHbIIIEHMS U TIPEeIOTBPAILEHNST UX BPETHOTO
BO3I€eMCTBUS.

AHanm3upoBaTh M KPUTUYECKM OIEHUBATD
MHGPOPMAIINIO, CBSI3aHHYIO C XMMUUYECKUMU
MpoIeccaMu U UX BIUSIHMEM Ha COCTOSIHUE
OKPY>KaIOIIeN Cpefibl.
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W cronb30BaTh MOTyYEHHbIE 3HAHUS U
MpeCcTaBIeHns O cepax AesTeTbHOCTH,
CBSI3aHHBIX C HAYKOJi I COBPEMEHHbIMM
TEXHOJIOTMSIMM, KaK OCHOBY [IJIS1 OPMEHTAaLIMA B
BbIOOpE cBOel GyayIien mpodecCcroHaIbHOM
ZesITeIbHOCTM.

[TpuHMMaTh yuacTue B 0OCYKAeHMUM MPoGieM
XUMMUYECKOM U SKOJIOTUYECKOM
HaIlpaBJ€HHOCTY, BbICKA3bIBaTb COOCTBEHHYIO
TIO3UIIMIO TIO ITpO6JIeMe U TpeAJiaraTh
BO3MOSKHBIE TTYTH €€ pelleHNst
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