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VnbsHoBck 2024-2025 yuebHblii Tof.




IInanupyemMblie pe3yjIbTaThl 0OCBOEHMUS MIPOrPAMMbI 110 XMMUM

B cooTBeTcTBMM C CUCTEMHO-IEITEIbBHOCTHBIM MOJXOIOM B CTPYKTYp€e JIMYHOCTHBIX Pe3y/IbTAaTOB OCBOEHMS peaMeTa « XMMUS» BbIIEIEHbI CJIeYIOIIe
COCTaBJISIIOLIINE:

OCO3HaHMe 06YUAIOIIMMICS POCCUICKONM TPaskAaHCKOM UAEHTUYHOCTM — TOTOBHOCTY K CAMOPa3BUTHIO, CAMOCTOSITEJTbHOCTU ¥ CAMOOIIPe/Ie/IEHNIO;

HaJIMuyie MOTUBALUM K 0O6YUEeHIIO;

1ieJIeHaIIpaBIeHHOE pa3BUTHE BHYTPEHHMUX YOEKIEHMI IMYHOCTY Ha OCHOBE KJTFOUEBBIX IIEHHOCTEN U MCTOPUUYECKUX TPAAUIINiA 6a30BOI HAYKU XUMMUMA;

TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATbCS B CBOEN [IEATENIbHOCTY I[EHHOCTHO-CMBICJIOBBIMYM yYCTAaHOBKAMM, MPUCYIIMMU 1[€JIOCTHOM
CUCTeMe XMMMUYEeCKOTo 06pa3oBaHms;

HaJIMyye MPaBOCO3HAHMS 9KOJIOTMYECKOM KYJIbTYPbI ¥ CIOCOOHOCTY CTaBUTH I€JIM M CTPOUTD SKM3HEHHbBIE TJIaHbI.

JIMYHOCTHBIE pe3yJabTaThbl OCBOEHMsS TpeaMeTa «XUMMsS» OOCTUTAIOTCS B €QMHCTBE y4eOHOM M BOCIIMTATENIbHOM [eSTeJbHOCTM B COOTBETCTBUM C
I'YMAHUCTUYECKMMMU, COIMOKYJIbTYPHBIMMU, JYXOBHO-HPABCTBEHHBIMY IIEHHOCTSIMM U MJieaJlaMy POCCUIICKOTO T'PaskAaHCKOro oOI1ecTBa, MPUHSATBIMY B OOIIECTBE
HOpMaMM ¥ MpaBWJIaMM ITOBeI€HNsI, CITOCOOCTBYIOIMMM ITPOIeCCcaM CaMOITO3HAHMsI, CAMOPAa3BUTHS ¥ HPAaBCTBEHHOTO CTAHOBJIEHMSI JIMYHOCTY OOYYaIOIINXCS.

JINYHOCTHBIE Pe3yJIbTAaThl OCBOEHMS TpenMeTa «XUMMSI» OTPaskaloT CHOPMUPOBAHHOCTb OIBITA IMO3HABATEJbHOM M TPAKTUYECKON HesATEeTbHOCTYU
06YUaIOLIMXCS IO peaau3alyi MPUHSITHIX B OOIIECTBE IIEHHOCTEN, B TOM UMCJIe B YaCTH:

1) rpa’kIaHCKOTO BOCIIMTAHMS:

OCO3HaHMS 00YYaIOIIMMICS CBOMX KOHCTUTYIIMOHHBIX IIPaB ¥ OOGSI3aHHOCTEN, YBaskeHMsI K 3aKOHY U ITPaBOMOPSIIKY;

TIPeICTaBIEHNSI O COIMAIbHBIX HOPMaX M MPaBWIaX MEKIMYHOCTHBIX OTHOILIEHMI B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHO}M TBOPYECKOM AEeSITeJIbHOCTU TPY CO3MaHUM YUEOHBIX IPOEKTOB, PellleHny y4eOHbIX M TMO3HABaTeJbHbIX 3a/au, BbIMOJHEHUNU
XUMUYECKNX IKCIIEPUMEHTOB;

CIIOCOGHOCTY TIOHUMAaTh ¥ MIPUHMMATh MOTMBbI, HAMEPEHMSI, JIOTUMKY M apryMEeHThI IPYTUX MpU aHaM3e pasIMUHbIX BUIOB YUeOHOM AesTeTbHOCTH,

2) MaTpUOTUYECKOTO BOCTIUTAHMSI:

IIEHHOCTHOT'O OTHOIIEHNST K MICTOPUMYECKOMY ¥ HayYHOMY HaCJIeII0 OTeUeCTBEHHOV XUMUM;

YBaKEHMS K IPOIIECCY TBOPYECTBA B 00GJIACTM TEOPUM U MPAKTUUYECKOTO MPUMEHEHUSI XMMMUM, OCO3HAHMS TOTO, UTO AOCTVKEHMS HAyKM €CTb pe3ysbTaT
IJIUTEIbHBIX HabOJII0IeHNIA, KPOITOT/IMBBIX SKCIIEPMMEHTA/IbHBIX IOMCKOB, TOCTOSTHHOTO TPYAA YUEHbIX U MPAKTUKOB,

MHTEpeca " MO3HaBaTeJIbHbIX MOTMBOB B IOJYYEHUNM U MOC/IEAYIONIEM aHa/M3e MHGOPMAIMY O MepedoOBbIX JOCTVDKEHUSIX COBPEMEHHOV OTeYeCTBEHHO
XUMUU;

3) IYXOBHO-HPABCTBEHHOTO BOCIIMTAHMS:

HPaABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEIeHMS;

CITOCOGHOCTY OLIEHMBATh CUTYyalluy, CBSI3aHHbIE C XMMMUUYECKUMM SIBJIEHMSIMM, M TIPUHMMATh OCO3HAaHHbIE DEIeHMs], OPMEHTUPYSICh Ha MOPAJIbHO-
HpaBCTBEHHbIE HOPMBbI U IIEHHOCTY;

TOTOBHOCTM OILIEHMBATh CBOE IOBEJEHME U MOCTYNKM CBOMX TOBapMILEN C TMO3MUIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HaHME MOCIENCTBUI ITUX
MOCTYTIKOB,;

4) bopMMpoBaHUS KYJIbTYPbI 30,0POBbBSI:

TIOHVMAaHMSI [IeHHOCTel 3A0pOBOTO M 6Ge3omacHOro obpasa >KM3HM, HEOOXOAMMOCTM OTBETCTBEHHOTO OTHOLIEHMS K COOCTBEHHOMY (GU3NYECKOMY U
MICUXNYECKOMY 3[0POBbBIO;

cobJTtoIeHMsI TIpaBWJI 6e30MaCHOTO OOpaIeHusI C BEIeCTBAMM B OBbITY, TOBCEIHEBHOM XU3HU U B TPYAOBOI NESITeJIbHOCTH;

MOHVMAaHMSI IEHHOCTY TIPaBWI MHAMBUAYAIbHOTO ¥ KOJJIEKTMBHOTO 6€30I1aCHOTO TIOBEIEHNS B CUTYAILMSIX, YTPOXKAIOIIMX 3[I0POBBIO U JKU3HM JIIOIE;

OCO3HAHMS MMOCIeICTBUI Y HEMPUSTHS BPEIHbBIX MPUBbIUEK (YIIOTPEOIEHNS aJIKOTOJIs, HAPKOTUKOB, KYPEHMs);

5) TpymoBOro BoCIuUTaHMS:



KOMMYHUKATUBHOJ KOMIIETEHTHOCTH B YUEOHO-MCCIIEIOBATEIbCKOM EeSITETbHOCTM, OOIIIECTBEHHO MOJIE3HOM, TBOPYECKON U IPYTUX BUAAX IEesITeIbHOCTH;

YCTaHOBKM Ha aKTMBHOE YUYaCTHe B pellleHU| MPaKTUUYEeCKMX 3a7au COLMATbHONM HAIlpaBJIeHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUUeCKOMY M3YUeHMIO MpodeCcCiuii pasJIMyHoOro pojia, B TOM YiCJie Ha OCHOBE MpMMEHEeHMs ITPeIMEeTHbIX 3HAHMI IO XUMMUMA;

YBayKeHUsI K TPYY, JIIOASM TPYOa U pe3y/IbTaTaM TPYIOBOM OesSTeJIbHOCTH;

TOTOBHOCTY K OCO3HAaHHOMY BbIOOPY MHAVBUIYAJIbHO TpaeKTOpuyu o6pasoBaHms, 6ymylieii mpodeccuy 1 peaansalui COOCTBEHHBIX KM3HEHHbBIX TJIAHOB C
YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, MHTEPECOB 1 IMMOTPeGHOCTEN OOIIEeCTBa;

6) 9KOJIOTMYECKOTO BOCIIUTAHMS:

9KOJIOTMYECKM 11eJIeCO00pa3HOr0 OTHOIIEHUS K PUPOe, KaK MCTOYHMKY CYIIEeCTBOBAHMS XXU3HU Ha 3eMJie;

MTOHMMaHMSI TJI06aJIbBHOTO XapaKTepa SKOJIOTMYECKUX IMPOo6IeM, BIUSHUS SKOHOMUYECKMX MTPOIIECCOB Ha COCTOSIHME TIPUPOITHON U COLVAIbHOM CPeibl;

OCO3HaHMSI HEOOXOAMMOCTH MUCIIOIb30BaHMS JOCTVKEHUIA XMMUM [IJIs PellleHNsI BOIPOCOB PallOHAILHOI'O IIPYPOIOII0Ib30BaHMS;

aKTVMBHOTO HENPUSITUSI ECTBUI, MPUHOCSIIMX BpPeH OKpY’Kalollleil MPUPOIHON Cpele, YMEeHMs IIPOTHO3MPOBATb HEOJIAroNpUSTHbIE 3KOJOTMYECKME
MOC/IeCTBUS TIPeAIIPUHMMAEMbIX JEeCTBUIA U IIPeIOTBPallaTh UX;

HaJIMUMs Pa3sBUTOTO SKOJOTMUECKOTO MBbIIIJIEHMS, SKOJOTMYECKOM KYJbTYpPbl, OIIbITA IeSITeJIbHOCTM SKOJIOTMUYECKO) HaIpaBJIeHHOCTY, YMEeHMS
PYKOBOZCTBOBAThLCS MMM B ITO3HABATEIbHOM, KOMMYHUKATUBHOM ¥ COIMATLHOM MPAKTUKE, CIIOCOOHOCTM M YMEHMS aKTUBHO MPOTUBOCTOSITh U I€0JIOTUM XeModoonu;

7) LIeHHOCTY Hay4YHOTO ITO3HAHMS:

chOpMIPOBAHHOCTM MUPOBO33PEHNSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTKSI HAyKy U OOIIECTBEHHOM MTPaKTUKM;

MOHMMAaHMST CIelUUKM XUMMUM KaK HayKM, OCO3HAHUSI €€ poy B (POPMUPOBAHMM PalMOHAJIBHOIO HAYYHOI'O MbIIIJIEHNUS, CO3MAaHUM LIeJIOCTHOTO
MpeiCTaBJIeHNs] 00 OKPY’KAIOIIEM MMUpPe KaK O eIMHCTBE MPUPOIbI M UeJIOBEeKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEN M pellleHuu Mpo6JIeM COXpaHeHUS
MIPUPOTHOTO PaBHOBECHSI;

YOEKIEHHOCTH B 0COOO0M 3HAUMMOCTY XUMMUMA [IJIST COBPEMEHHON LIMBUIM3AIMA: B €€ TYMaHUCTUUYECKOM HAITIPaBJI€HHOCTH Y BayKHOM POJIM B CO3IAaHMM HOBOIA
6a3bl MaTepPUaIbHOM KYJIbTYPBhI, PEIIeHU! IJ1006aJIbHbIX IPO6JIEM YCTOWUMBOTO Pa3sBUTHS YeJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKOM, IUIIEBON 1 SKOJIOTMUeCKOM
6€e30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00eCIIeUeHNN YCJIOBUI YCIEITHOTO TPY/Ia U 9KOJIOTMUeCKM KOMGMOPTHOM XXKU3HU KasKIOro ujieHa OOIIeCTBa;

€CTeCTBEHHO-HayYHOJ I'PaMOTHOCTM: IOHMMAaHMSI CYLIHOCTM METOJOB ITO3HAHMSI, MCIIOJIb3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTM MCIIOJIb30BAaTh
MOJTyYyaeMble 3HAHMS I aHAIM3a U OObSICHEHMS SIBJIEHUI OKPYSKAIOIIEro Mupa M MPOUCXOASIINX B HEM M3MEHEHM, YMEHMS IeJIaTh 0OOCHOBAHHbIE 3aKJTFOUEHMSI
Ha OCHOBE HayYHbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C 1eJIbIO MOJIyYeHMsT TOCTOBEPHbIX BbIBOOB;

CITOCOOHOCTYM CaMOCTOSITEJIbHO MCIIOJIb30BaTh XMMUYECKIE 3HAHUS [IJIST pellieHns Tpo6JieM B PeaTbHbIX KM3HEHHbBIX CUTYaLMSIX;

MHTepeca K IMO3HAHUIO U MCC/IeN0BaTe/IbCKOM [esITeIbHOCTH;

TOTOBHOCTY ¥ CIIOCOOHOCTM K HEIpepbIBHOMY 0OPa3s0BaHMIO M CaMOOOPA30BaHMIO, K aKTMBHOMY TOJIYUYEHMIO HOBBIX 3HAHUM IO XMMWUM B COOTBETCTBUM C
SKM3HEHHBIMM TIOTPEGHOCTSIIMIA;

MHTepeca K 0COOEHHOCTSIM TPYIa B pasIMUHbIX cdhepax mpodeccuoHaaIbHOM AesTeIbHOCTM.

MeTanpeameTHbIe pe3y/JIbTaThl OCBOEHNST yUYeOHOTO MpeaMeTa « XUMMUsI» BKITIOUAKOT:

3HAUMMble [JI1 (OPMMPOBAHMSI MMUPOBO33PEHMST OOYYAIOIIMXCS MEXIUCIUIIIMHAPHbIE (MEXKIIpeAMEeTHbIe) OOIleHayUHble ITOHSTHUS, OTpaskaloliye
11€JIOCTHOCTb HayYHOM KapTUHBI MMpa U CrennduKy MeToI0B MO3HAHMS, MCIIO/Ib3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusl, BELeCTBO, SHEPrus, IBJIeHMe, IIPOLIECC,
CUCTeMa, Hay4YHbIN (aKT, TPUHIIAII, TUITOTe3a, 3aKOHOMEPHOCTD, 3aKOH, TeOPUsl, UCCIeqOBaHNe, HaO/IIOAeHe, M3MepeHue, SKCIIEPUMEHT U IPyTHe);

YHUBEpCaJbHble yueOHble elCTBMs (TIO3HABaTeJbHble, KOMMYHMKATUBHBIE, DPETYJIITUBHbIE), oObecreunBaronye (opmupoBaHue QGYHKIMOHATbBHON
I'PAMOTHOCTY M COIIMAJIbHOV KOMITETEHIIM 00YUaOIIMXCST;

CIIOCOGHOCTh OOYYAIOIIMXCS MCIOJIb30BaTh OCBOEHHbIE MEKAVCIUIIIMHAPHBIE, MUPOBO33pEHUYECKNE 3HAHUSI M YHUBEPCAJIbHbIE yueOHble IECTBUSI B
MTO3HABaTeJIbHOM ¥ COLMAIbHOM MTPaKTUKe.



MertanpeamMeTHble pe3yjIbTaThbl OTPaKAlOT OBJIAJEHME YHUBEPCAJIbHBIMM YYEOHBIMM ITO3HABATEIbHBIMM, KOMMYHMKATUBHBIMM ¥ PEryJISITUBHBIMU
IeiICTBUSIMUA.

OsitaieHe yHUBEPCATbHBIMY YUeOHBIMY MTO3HABATEIbHBIMMU JE€ICTBUSIMMU:

1) 6a30Bble JIOTMYECKME IeICTBUS:

CaMOCTOSITEJIbHO (OPMYJIMPOBATh ¥ aKTyaJIM3MPOBATh IPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OrpeessiTh 1/ JesITeIbHOCTY, 3a/laBasi MapaMeTpPbl M KPUTEPUY UX TOCTUIKEHMSI, COOTHOCUTD Pe3yJIbTaThl IesITeTbHOCTU C ITOCTaBJI€HHBIMU 1IeJIIMU;

MCIIOJIb30BATh MPY OCBOEHMM 3HAHUI MPUEMBI JIOTMYECKOT'O MBIIIJIEHMS — BbIIE/SATh XapaKTepHble MPU3HAKM IMOHSITUM Y YCTaHABIMBAaTh UX B3aMMOCBSI3b,
MCII0J/Ib30BaTh COOTBETCTBYIOIIME TOHSITHUS IJIS1 OObICHEHUS OTAEIbHBIX (DPAKTOB U SIBJIEHUIL;

BBIOMPATb OCHOBAHMS M KPUTEPUM IJIS1 KIacCUDUKALMY BEIIECTB ¥ XUMUUECKUX PeaKInii;

yCTaHaBAMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3M MEXIY U3y4aeMbIMU SIBJIEHUSIMMU;

CTPOUTH JIOTMYECKME pacCyskKaeHus (MHIYKTUBHbIE, NeOYKTUBHbIE, IO aHAJIOTMM), BbISIBJISITH 3aKOHOMEPHOCTM M IPOTMBOpPEUMS B PacCMaTpUBAEMBbIX
SIBJIEHMSIX, GOPMYJIMPOBATh BBIBOMIbI U 3aK/IFOUEHNS;

IIPMMEHSITh B IIpOIleCcce TMO3HaHMS, MCIOJb3yeMble B XMMUM CUMBOJIMYECKMEe (3HAKOBbIE) MOMENM, IpeoOpa3soBbIBAaTh MOMEJbHbIE IPECTaBIEHUST -—
XUMMWYECKMI 3HaK (CMMBOJI) 3JIEMeHTa, XuMudeckasi popMmyJia, ypaBHEHME XMMMUUECKON peakIMu — TPy pellieHny yYeOHbIX TO3HABATe/IbHBIX M MTPAKTUYECKNUX 3a/1a4,
MIPUMEHSTh Ha3BaHHbIE MOJIeJIbHbIE TTPeICTaBIeHMS 1JIs1 BbISIBJIEHUST XapaKTePHbIX MIPU3HAKOB M3y4aeMbIX BEIIECTB M XMMUUECKUX PeaKIyii.

2) 6a30Bble MCCIIeIOBATE/IbCKIE TEICTBYS:

BJIaJleTh OCHOBaAMM METO/IOB HAyYHOT'O TTO3HAHMS BEIIeCTB U XMMUYECKUX PeaKIvii;

dbopMyMpoBaTh eI U 3aa4M UCCIIeIOBAHNSI, MCIIOIb30BaTh MIOCTABJIEHHbIE ¥ CAMOCTOSITETbHO C(OPMYJIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA
MTO3HAHMS ¥ OCHOBBI IJ1s1 (POPMMPOBaHMS IUITOTE3bI 10 MTPOBEPKE MPaBUIbHOCTY BbICKA3bIBAEMBIX CY3KIEHUI;

BJIaJIETh HABbIKAMM CAaMOCTOSIT€JIbHOTO TUTAHMPOBAHMS U TPOBEIEHNST YUEHNYECKUX SKCIIEPMMEHTOB, COBEPIIIEHCTBOBATh YMEHMs HAOJIIOMATh 32 XOJ0M
IpoIiecca, CaMOCTOSITe/IbHO IPOTHO3MPOBATh €ro pe3yJbTaT, POpMyJIMpOBaTh 0OOOIIEHNS ¥ BbIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTHM PE3YJIbTATOB MCC/IeIOBAHMSI,
COCTaBJIITH OOOCHOBAHHbINM OTYET O IMPOAEIaHHON paboTe;

MpMOOPETaTh OMBIT YUEHMUECKONM MCCIeI0OBATE/IbCKONM U MPOEKTHON IesITeJIbHOCTHU, MPOSIBJIATh CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEJIbBHOMY IIOMCKY
METO/IOB pellIeHNs MPAaKTUYECKUX 3a7ay, IPUMEHEHNIO a3 IMYHbIX METOIOB ITO3HAHMSI.

3) pabota ¢ uHdopmaiyen:

OPUMEHTUPOBATHCS B PA3JIMUHBIX MCTOUHMKAX MHOOpManyy (HayYHO-TIONYJISIpHAs JIMTepaTypa XMMUIECKOTO COIepsKaHusl, CIIpaBOYHbIE TTOCOOMS, PeCcypChbl
WHurtepHeTa), aHaaM31pOBaTh MHPOPMAIMIO Pa3IMUHbIX BUAOB U (JOPM MpeaCTaBIeHMsI, KPDUTUUECKN OLIEHMBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTD;

dbopMyMpoBaTh 3aMpoChl ¥ TPUMEHSTh PasIMUYHble METOAbLI MPU TIOUCKe M OoTOope MHMOpMaIyMy, HeOOXOAMMON [JI BBIMOJHEHUS yYeOHBIX 3amad
omnpeneaEéHHOrO TUIIA,

MPMOOPETATh OMBIT MCIIOIb30BaHNS MHPOPMAIMOHHO-KOMMYHMKATUBHBIX TEXHOJIOTUIA U Pa3IMUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTUMAJIbHYI0 hOopMy ITpeAcTaBiieHnst MHGopmalm (cxembl, rpadyKy, IyMarpaMmbl, TaOJIUIIbI, PUCYHKU U IPYTHUE);

MCIOJIb30BaTh HAYYHbIA SI3bIK B KauyeCcTBe CpeacTBa IIpM paboTe ¢ XMMMYECKOM uHMopMalmeii: IPUMEHSITb MeXIpeameTHble (dusuueckue wu
MaTeMaTn4ecKue) 3HaKu ¥ CMMBOJIbI, hOpPMYJIbl, a0OpeBUaTypbl, HOMEHKJIATYPY;

MCIIOJIb30BAaTh ¥ MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKIE CPEICTBA HATJISIAHOCTM.

OsiiaieHye yHUBEPCATbHBIMY KOMMYHUKATUBHBIMM JI€ICTBUSIMU:

3a/laBaTh BOIIPOCHI IO CYILECTBY OOCYKIAaeMoil TeMbl B XOme Auajora W/Miau OUCKYCCUM, BbICKA3bIBaThb uAeu, HOPMYIMPOBATb CBOM IIPEIJIOKEHMS
OTHOCUTEJIbHO BbITIOJTHEHMS TIPEIJIOSKEHHOM 3aaut;



BBICTYIIATh C MIPe3eHTalyeN pe3yIbTaTOB IT03HABATEIbHOM IeSITeJIbHOCTH, TIOJTYUYEHHBIX CAMOCTOSITETHHO MJIM COBMECTHO CO CBEPCTHMKAMM IIPY BBITIOJTHEHUN
XUMMUYECKOI'O SKCIIEPUMEHTA, ITPAaKTUUECKO pabOoThI IO MCCJIETOBAHNMIO CBOVICTB M3yUaeMbIX BEIIECTB, peaan3alnuy yYeOHOro mpoeKTa 1 (popMyamMpoBaTh BhIBOIbI
10 pPe3yJIbTaTaM MPOBEAEHHBIX VCCAeN0BAHMIA ITYTEM COTJIACOBAHMS ITO3UIINIA B XOI€e 0OCYKIEeHMST 1 0OMeHa MHEHMSIMUA.

OsByageHyne yHUBEPCAJIbHBIMY PETYISTUBHBIMU TEMCTBUSIMMA:

CaMOCTOSITEJIbHO TUIAHMPOBAThb M OCYIIECTBJISITH CBOIO ITO3HABATE/IbHYIO AESATE/IbHOCTb, OIpenesiss e€ Ielu M 3aJadyy, KOHTPOJMPOBATh U IO Mepe
HEeOOXOIMMOCTY KOPPEKTUPOBATD IIpeijiaraeMblil aJITOPUTM AECTBUI IIPY BBITIOJTHEHMM YUEeOHBIX U MCCJIeIOBATE/IbCKMX 3a/1a4, BIOMpaTh Haubosiee 3¢ PeKTUBHBIN
CITOCO0 UX peIIeHNs C YYETOM TOTYUeHMs] HOBBIX 3HAHMIA O BEIIeCTBAX M XMMUUECKUX PeaKIUsIX;

OCYIIECTBJIAITh CAMOKOHTPOJIb CBOEI JIeSITeIbHOCTY Ha OCHOBE CaMOaHasIM3a ¥ CAMOOIIEHKM.

IIpenmMeTHBIEe pe3yJabTaTbhl OCBOEHMS IPOTpaMMbl [0 XWUMMM Ha 0a30BOM YpPOBHE OpPMEHTMPOBAaHbI Ha oOeclieueHyue IpPeuMYyIIeCTBEHHO
06111e00pa30BaTeIbHO M OOIIEKYIbTYPHOM MOATrOTOBKY obyuatonmxcsi. OHY BK/IIOUAIOT crielMduieckue sl yueOHOro mpeamMera « XUMMS» HaydHble 3HAHMUS,
YMEHMSI U CIOCOOBI HeMICTBUI 10 OCBOEHUIO, MHTEPIIpeTalMi ¥ MpeoObpasoBaHMIO 3HAHWUM, BUIbI JeSITeJbHOCTY IO MOJTYUYEHUIO HOBOTO 3HAHMS U IPUMEHEHUIO
3HAHMI B Pa3IMYHBIX YUYEOHBIX ¥ PeaIbHBIX KU3HEHHbBIX CUTYAIUSIX, CBI3aHHbBIX C XUMUEN.

K KoHIry ooyuenust B 12 Kiracce mmpeaMeTHbIe pe3yJIbTaTbl OCBOeHMS Kypca «OpraHmueckast XMMUSI» OTPaskKaroT:

chopMMPOBAHHOCTD MPEICTABIEHNIT O XMMUUECKONM COCTaBJISIIOINIEN €CTeCTBEHHO-HAYUHOM KapTUHbBI MUPA, POJIM XUMMUM B TIO3HAHUY SIBJIEHUIA TIPUPOIbI, B
(opMMPOBaHUYM MBIIUIEHUSI ¥ KYJbTYPbI JIMUHOCTU, €€ (YHKIMOHAJIbHOM T'PaMOTHOCTM, HEOOXOAMMONM IJIS1 PelleHus] MPaKTUUeCKMX 3amay M SKOJIOTUYECKU
0O60CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3[TOPOBBIO M TIPUPOIHONM Cpefie;

BJIaJIeHNe CUCTEMO XMMUYECKUX 3HaHUI, KOTOpasi BKJIFOUYAeT:

OCHOBOITOJIATAIONIME TIOHSATUS (XMMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHasi OO0O0JIOYKA aToMa, MOJIeKYJa, BaJIEHTHOCTb, 3JEKTPOOTPUIATETbHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas (opmysia (pa3sBEpHYTas M COKpAIEHHAsT), MOJIb, MOJIIPHAsE Macca, MOJISIPHbI 0ObEM, YIJIEpOAHbBIV CKeJeT, QYHKIIMOHATbHAs
rpyIna, pagukasg, M30Mepusi, M30Mepbl, TOMOJOTUYECKUI PSZi, TOMOJIOTM, YIJIEBOJOPObI, KUCJIOPOMA ¥ a30TCOoAepKallye COeAVHEHMs], MOHOMeD, IOJMMep,
CTPYKTYpPHOE 3BEHO, BLICOKOMOJIEKYJISIPHbIE COEVIHEH NS );

Teopuu M 3aKOHBI (TeOpHsl CTpoeHus opranndecknx BeilecTB A.M. byT/iepoBa, 3aKOH COXpaHeHMs MacChl BeIlleCTB);

3aKOHOMEPHOCTH, CMMBOJIMUECKUI SI3bIK XVIMUMA;

MMPOBO33peHYeCcKle 3HaHMs, JIeKallljie B OCHOBE MIOHMMAaHMsI IPUUMHHOCTU U CUCTEMHOCTY XMMUUYECKIUX SIBJIEHUI, PaKTOJIOTMUYeCKle CBeIeHMS O CBOMCTBAX,
COCTaBe, MOJIyuyeHuM 1 6€30I1aCHOM MCIIOJIb30BaHMM BasKHEMILMX OPraHMYeCKX BEIeCTB B ObITY U MPAKTUUYECKO JesITeIbHOCTY YeJI0BEeKa,

chopMMpPOBaHHOCTb YMEHU BBISBI/ISITh XapaKTepHbIe MPU3HAKY MTOHSTHUH, YCTAaHABIMBATD X B3aMMOCBSI3b, MICIIOJIb30BaTh COOTBETCTBYIOIIME TIOHSITHUS TIPU
OIMCaHUM COCTaBa, CTPOEHMS ¥ IIpeBpallleHNii OpraHMueCKUX COeIVIHEeHMII;

chopMMpPOBAHHOCTD YMEHMI MCIIOJIb30BaTh XMMMWYECKYIO CMMBOJIMKY JJISI COCTaBJIEHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTOM, COKPAIIEHHON)
(hopMyJ1 OpraHMUeCcKMX BEIIeCTB M YPaBHEHUI XMMUUECKUX peaKiinii, MU3TOTaBJIMBaTh MOME/IM MOJIEKYJI OPraHMYeCKMX BEILeCTB IS MJUTFOCTPALIMMA UX XUMUUECKOTO
U IPOCTPAHCTBEHHOT'O CTPOEHNS;

copMUPOBAHHOCTb YMEHMI YCTAHABIMBATL MPUHAIJIEKHOCTb M3YUEHHBIX OPraHMUYECKMX BEIIECTB II0 MX COCTaBY M CTPOEHMIO K OIpeneJéHHOMY
KJIaCCY/TpyIlle coenyHeHuii (YrJaeBOAOPOIbl, KUCJIOPOA, M a30TCOAepKallye COeAVHEHMS], BbICOKOMOJIEKY/ISIDHbIE COeNVHEHMs), IaBaTb MM Ha3BaHUS IO
cuctematmueckon HomeHknatype (IUPAC), a Takke MpUBOOUTH TPUBMAJIbHbIe HA3BaHMSI OTMAEIbHBIX OpPraHMUYECKMX BellleCTB (3TWJIEH, MPONMUJIEH, alleTUIEH,
STUJIEHTJIMKOJIb, TJINIIEPYH, (GeHOJ1, GOpMaIbAery, alleTaabIeruI, MypaBbyHast KUCI0Ta, YKCYCHAsT KMCJIOTa, OJIEMHOBast KMCJIOTa, CTeapyMHOBast KMCJI0Ta, TJTFOKO03a,
dbpyKTO3a, KpaxmaJl, 11eJIII0JI03a, TJIUIINH);

chopMMUPOBAHHOCTb YMEHMS OIIPEIEJISITh BUIbI XMMUUYECKON CBSI3M B OPraHMUECKUX COeAVHEeHMIX (OIMHapHbIe U KPaTHBIE);

chopMMpOBAaHHOCTD YMEHMS TIPUMEHSITD MOJIOKEHMSI TeOpUM CTPOEHMsI opraHndeckux BeiiecTB A.M. ByTiepoBa g5t 06bsICHEHNS] 3aBUCUMOCTY CBOVICTB
BEILIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPaHEeHMsI MacChl BEIIECTB;



chOpMIPOBAHHOCTb YMEHMIA XapaKTepu30BaTh COCTAB, CTpOeHMe, PU3NUECKIe ¥ XMMUUYECKIe CBOVMCTBA TUIIMYHBIX MPEeNCTAaBATE/IeN PasIUYHbIX K/IaCCOB
OpraHMYecKuX BelllecTB (MeTaH, 9TaH, STWIEH, MPONWIEH, alleTWIieH, 6yTananen-1,3, MeTwioyTannuen-1,3, 6€H30J1, METAHOJI, STAHOJI, STWUJIEHTJIMKOJIb, TJIUIIEPUH,
(deHoJ1, arleTaMbaEr I, MypaBbMHast M YKCYCHAsT KMCJIOTBI, TJTFOKO3a, KpaxMaJl, 11eJIJTI0JI03a, aMUHOYKCYCHAsI KMCJIOTa), WILTIOCTPYPOBATh T€HETUUECKYIO CBSI3b MEKIY
HUMM YPaBHEHUSIMM COOTBETCTBYIOIINX XMMMUUECKUX PEAKIIUI C MCIIOIb30BaHUEM CTPYKTYPHBIX (GOPMY.T;

chOpMUPOBAHHOCTb YMEHMSI XapaKTepu3oBaThb MCTOUYHMKM YIJIEBOJOPOIHOTO ChIpbs (HedTb, MPUPOIHBIMA Ta3, Yrojb), CIOCOObI UX IMepepaboTKU U
MPaKTUUYECKOe MTPUMEHEHNME MTPOIYKTOB MEPEPAOOTKHA;

chOpMUPOBAHHOCTb YMEHUI MPOBOAUTH BBIUMCIEHUS TI0 XMMUYECKMM YpaBHEHMSIM (Macchl, 0OObEMa, KOJMUECTBA MCXOJHOTO BEIIeCTBA WM IPOAYKTA
peaxii 1o U3BECTHbIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOIHBIX BEILIECTB MM ITPOIYKTOB PeaKInin);

chOpMUPOBAHHOCTb YMEHUN BJIAETh CUCTEMOI 3HAHMI 006 OCHOBHBIX METOJAX HAyYHOTO MO3HAHMS, VCIIOAb3YEMbIX B XMMMUM TIPU U3YYEHUU BEIIECTB U
XUMUUYECKUX SIBJIEHMI (HAGJIoOfeHne, U3MepeHne, SKCIIEPMMEHT, MOJE/IMPOBAHNME), UCIIOIb30BaTh CUCTEMHbIE XUMMUUYECKME 3HAHUS IJISI TIPUHSTUS pelleHuil B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMMU U UX TIPUMEHEHUEM;

chopMMpOBaHHOCTb YMEHMUI COOIIOAATD ITPaBMIa TIOJIb30BAHMUSI XMMUUYECKO TTOCYA0N 1 JJabopaTOpHbIM 0O00pYyIOBaHMEM, a TaKKe MTpaBusia obpallleHus C
BEIIeCTBAMM B COOTBETCTBUM C MHCTPYKUMSMMU TIO BBITIOJIHEHMIO JTAGOPATOPHBIX XUMUYECKMX OIBITOB;

c(hOpMIUPOBAHHOCTb YMEHUI TJIAHUPOBATh ¥ BBITIOJHATh XMMUUYECKMIA SKCIIEPUMEHT (TIpeBpallleHsi OpraHMYecKX BeIeCTB IPY HarpeBaHWUM, MOJTyUeHue
STWIeHa ¥ M3yYeHMe ero CBOJCTB, KaueCTBEHHbIE peaKIMy OPraHMYeCKMX BeIIeCTB, JeHaTypauys OeJIKOB MpM HarpeBaHUM, LIBETHbIE peakluu OeKOB) B
COOTBETCTBUM C IIPaBWIAMM TEXHUKM 6€30MaCHOCTH Mpy OOpallleHNH C BEIeCTBaMM U JJabopaTOPHBIM OG0OPYIOBaHMEM, MTPEACTAB/ISATh Pe3y/IbTaThl XMMUUYECKOTO
9KCIIepMMEHTa B popMe 3amcy YpaBHEHMII COOTBETCTBYIOIIMX peakiyil ¥ GOpMyIMpOBaTh BbIBOJbI HA OCHOBE 3TUX Pe3yJIbTAaTOB;

chOpMUPOBAHHOCTb YMEHMII KPUTUUECKM aHaJIM3MPOBAaTh XMMMUYECKYIO MHGOPMAIMIO, IMOJYYaeMYyH M3 pasHbIX MCTOYHMKOB (CpeACcTBa MacCOBOM
mHopmaiuu, UHTepHeT U Ipyrux);

chopMMpPOBAHHOCTb YMEHMUI COOJIIONATH MpaBua SKOJIOTMUYECKU 11eJIeCOOOPA3HOrO MOBEIEeHNST B ObITY M TPYIOBOM AEATEIbHOCTU B IIEJISIX COXPaHEHMS
CBOET0 3[T0POBbSI ¥ OKPY3KAIOIIIEN MPUPOTHON Cpebl, OCO3HABATD OMACHOCTb BO3JEMCTBMS Ha JKMBbIE OPTaHM3MbI OITPeIeJIEHHBIX OPraHMYeCKIX BEIeCTB, TOHVMAsT
cmbic niokasartens [TIIK (mpenenbHO JOMYCTMMOV KOHIIEHTpALMK), MOSICHSITh Ha MpUMepax CIIoCOObl YMEHbBIIIEHNS U MTPeAOTBPaIleHNsT UX BPeIHOTO BO3IEeliCTBUS
Ha OpraHu3M 4YeJIOBEKa;

CogepskaHue 00ydeHUs
Opranmnyeckasi XMMMSI.
12 knacc
1 ceccus: 1,5 yaca ayauTopHoO 1 4 yaca Ha CaMOCTOSITE/IBHYIO paboTy.
Kucnopoacoaepskaiiye opraHuuecKue coeIHeHUSI.

[IpenesnbHble ONHOATOMHBbIE CHMPThI. MeTaHOJM M 3TAHOJ: CTPOeHMe, (PuUMUecKMe ¥ XUMMUUYECKMe CBOMCTBa (peakiuy C aKTMBHBIMM MeTaJlJIaMM,
raJIoreHOBOJOPOAaMu, TOpeHNe), MpUMeHeHre. BogopogHble CBSI3M MeXXIy MOJIEKyIaMy CiMpToB. [leiicTBMe MeTaHOIa ¥ 9TaHOJIa Ha OPTaHU3M uesIoBeKa.

MHOroaToMHbIe CIUPThI. DTWIEHIJIMKOb U TJIMIIEPUH: CTPOeHMe, GpU3NUecKre M XMMUUYECKue CBOMCTBA (B3aMMOMENCTBME CO IEJOYHBIMY MEeTaslJIaMu,
KaueCTBeHHAs! peakius Ha MHOTOaTOMHbBIe CIIUPThI). [leicTBMe HA opraHM3Mm uesioBeka. [IpyMeHeHme rauiepnHa U 3TUIEHTJIUKOJIS.

@deHOJ: CTpOeHMEe MOJIEKYJIbI, DU3MUeCKye U XUMUUeCKme CBOMCTBa. TokcMuHOCTD dheHoa. [Ipumenenne dbeHoa.

Anppernnpl. @opmanbaerny, aleTalabIeruf: CTpoeHue, du3ndeckrue M XMMUUYECKe CBOVCTBA (peakuyy OKMCJIEHMSI M BOCCTAHOBJIEHUS, KaueCTBEHHbIE
peaxiin), oJly4eHne U MpYMeHeHMe.

OpHOOCHOBHBIE TIpeebHbIe KapOOHOBBIE KUCJIOThI. MypaBbyHas ¥ YKCYCHasl KUCJIOTBI: CTpOeHMe, pusnuecKye 1 XMMuJIeckue CBOMCTBA (CBOVICTBa, ob1ie
IJIS1 KJlacca KUCJIOT, peakuys saTepudukaimmn), moayuenne u npuMmeHene. CteapMHOBast ¥ OJIEMHOBAsST KMCIOThI KaK MPeICTaBUTEM BbICIINX KaPOOHOBBIX KUCIOT.
Mpbuia Kak CoJiM BBICIIVX KAPOOHOBBIX KUCJIOT, MX MOIOIIIEe ENCTBUE.



CiioskHbIe 53Ul KaK MPOM3BOAHbIE KAPOOHOBBIX KUCIOT. I'mapoamns cyioxkHbIX 3¢upoB. XKupbl. 'mapomms skupos. [Ipumenenne skupoB. buosornueckas
POJIb SKUPOB.

2 ceccus: 1,5 yaca ayauTopHO U 4 yaca Ha CAaMOCTOSATEIbHYIO paboTy.

YraeBogpl: cocTaB, KiaaccuduKkaiys yrjieBoaoB (MOHO-, M- U MoJaucaxapubl). I'1ioko3a — MpoCTeimii MOHOCaxapyu: 0COOEHHOCTU CTPOEHMST MOJIEKYJIbI,
dbusnyeckme M XMMMUYECKME CBOMCTBa (B3ammomenctBue ¢ rumporcumom menu(Il), okmciienne amMmavHbIM pacTBOpoM okcupa cepebpa(l), BoccraHoBIeHMe,
6poskeHMe TJIFOKO3bl), HAXOKIeHMe B IpUpo/ie, puMeHeHne, Ouoorndeckas posiab. @orocuntes. @pyKTo3a Kak M30Mep TJIIOKO3bI.

Kpaxman u memonosa Kak nmpupogHbie moiumepbl. CTpoeHMe Kpaxmaia ¥ Ie/UTioo3bl. Dusndeckme M XMMMUUECKME CBOVICTBA Kpaxmasia (TUAPOJIU3,
KavyeCTBEHHAs! peakIysi C MOIOM).

OKcrnepyMeHTaIbHbIe METOAbI M3yUeHMs BEIeCTB M UX IpeBpalleHuil: MpoBeleHne, HabMoIeHe M OMMCaHue JeMOHCTPAIMOHHBIX OIBITOB: TOpEHMEe
CIMPTOB, KaueCTBEHHbIE peakilMyi OJHOATOMHBIX CIUPTOB (OKMUcCIeHMe 3TaHosa okcumaoM meay(Il)), MHOroaTOMHBIX CIMPTOB (B3aMMOMENCTBUE TJIMIIEPUHA C
ruapokcugom menu(Il)), anpmernmos (oKuc/IeHNe aMMMUadyHbIM pacTBopoM okcupa cepebpa(l) u rugpokcumom menu(Il), B3ammomeincTBue Kpaxmayia C MOIOM),
MpoBeIeHNe TTPAaKTUUECKOM paboThl: CBOMCTBA PaCTBOPA YKCYCHOM KUCJIOTHI.

PacuéTtHble 3agaun.

Borumciiennst mo ypaBHEHUMIO XMMMYECKOM peakiuy (MaccChl, 00bEMa, KOJMUYECTBA MCXOOHOTIO BEIIeCTBA MJIM MPOIYKTa peakiMy MO M3BECTHbIM Macce,
00BEMY, KOMYECTBY OAHOTO M3 UCXOIHBIX BEllleCTB MM MPOLYKTOB PeaKiun).

OcHOBHbBIE BUABI JeSITeIbHOCTU 00YYaIOIIMXCSI:

PackpbIBaTh CMbBIC/T M3y4aeMbIX OHSITUN (BBISIB/ISITh MX XapaKTepHbIe MPU3HAKM), YCTAHABIMBATD X B3aMMO-CBSI3b, CII0JIb30BATh COOTBETCTBYIOILIME TTOHSITHUS
MIpY ONMCAHUY COCTaBa, CTPOEHMSI U TIPeBpallleHMi1 OPraHMUeCKUX COeIVTHEHMIA.

Hcnonb3oBaTh XMMUYECKYIO CUMBOJIMKY [IJISI COCTaBJIEHMSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM) HOPMYJT OpraHMUeCKMX BellleCTB.
YcraHaBaMBaTh MPUHAIJIEKHOCTD BEIIIECTB K OMPeIeIEHHOMY KJIaCcCy IO COCTaBY M CTPOEHMIO, Ha3bIBATh UX IO CUCTEMATUYECKOM HOMEHKJIAType; MPUBOAUTD
TpUBMaJIbHbIE HA3BaHMSI OT/IeJIbHBIX MpeJCTaBUTesIeN KMCIOPOACOAEPKAIIMX COeIUHEHUN.

XapakTepn3oBaTb COCTaB, CTPOEHME, TPpUMeHEeHNe, GU3NUYECKNE Y XMMUUYECKMe CBOVICTBA, BaSKHEMIIIE CITOCOOBI MOJTyYeHMs TUTTMIHBIX MTpeCTaBUTeIen
Pa3JIMUHBIX KJIACCOB KMUCJIOPOACOepsKallMX CoeAHeHUI (MeTaHoa, 3TaHouIa, TauleprHa, GpeHosa, bopmanbaeruaa, aletaabAeruaa, YKCyCHOM KUCJIOTHI,
TJTFOKO3bI, KpaxMaJia, 1[eJITI0JIO3bl); BISIBJISITh T€HETUYECKYIO CBSI3b MEKIY HMMM U TIOATBEPIKAATh €€ Ha/IMYMe YPAaBHEHMUSIMY COOTBETCTBYIOIINX XUMUYECKIUX
peakIyit C UCIOJIb30BaHNEM CTPYKTYPHBIX (GOpPMYJI.

OmuchIBaTh COCTaB, XMMUYECKOE CTPOEHME U IIPMMEHEHME SKMPOB, XapaKTepU30BaTh X 3HAUEHME JIJIS SKU3HEIeITeTbHOCTY OPraH3MOB.

Oco3HaBaTh OMaCHOCTb BO3AEMCTBYS Ha SKMBbIE OPTaHM3MbI OIPeIeIEHHbIX OPraHNYECKMX BEIIeCTB U MOSCHSTh Ha ITpuMepax CriocoObl YMeHbIIIeH S U
MpegoTBpalleHNs X BPeIHOTO BO3JEMCTBMS Ha OPraHM3M YesIOBEeKa.

Wcnonb3oBaTh eCTeCTBEHHO-HAayYHbIe METO/IbI IO3HAHMSI — TPOBeJieHNe, HabJIIoieHI e U OICaHMe XMMUYECKOTo sKCIepuMeHTa (JlabopaTopHblie U MpaKTUIYeCKue
paboThI).

CnepoBath mpaBujiaM 6e30macHoi paboThl B JIaOOPaTOPUM IIPU UCIIOIb30BAHUM XMMUYECKON ITOCYIbI M 0OOPYAOBaHMS, a TaKKe MpaBuIaM obpalleHus C
BelleCTBAMM B COOTBETCTBUM C MHCTPYKUMSMM BBITOTHEHMS JTAOOPATOPHBIX OMBITOB M MPAKTUUECKUX PAbOT IO TOTYYEHNIO Y U3YIEHUIO OpraHMye CKUX BeIlleCTB

[IpencraBisiTh pe3yJibTaThl IKCIIEpMMeHTa B hopMe 3aMuCy YpaBHEHMII COOTBETCTBYIOIIMX PeaKInii 1 ejlaTh BbIBOAbI HA X OCHOBE.

[TpoBogMTh BHIYMCIIEHNSI TIO YPABHEHMIO XMMMUUECKO peaKIn.

CamoCTOsITe/IbHO TJIaHMPOBATD U OCYILECTBIISITH CBOIO ITO3HABATEJIbHYIO JIESITeIbHOCTD; IPMHUMATh aKTUBHOE YUacTye B IPYIIIOBON YUeOHOM eI TeTbHOCTY
3 ceccus: 1,5 yaca ayaAMTOpPHO U 4 Yaca HA CAMOCTOSITEJIbHYIO PadoTy.

A3soTcopepikaiiye oprannveckye coeguHeHusI.

AMMHOKMCJIOTBI Kak aMdoTepHbIe OpraHndeckue coenyHeHmst. Dusmyeckue M XuMmnueckye CBOMCTBAa aMWMHOKUCIIOT (Ha IpuMepe raniyHa). buonornyeckoe

3HaUYeHMe aMMHOKMUCIIOT. [TenmTuasbl.



bBenky Kak mpupomHble BBICOKOMOJIEKYJ/ISIDHBIE coeavHeHMs. [lepBuuHasi, BTOpMYHAsT M TPETUYHAsI CTPYKTypa OeqKOB. XMMMUYECKME CBOMCTBA OEJIKOB:
TUAPOJIN3, IeHaTypalys, KaueCTBeHHbIe peakly Ha OesTKu.

OKCIlepMMeHTaIbHbIe METOIbI U3yUYeHMsT BEILIeCTB ¥ UX IpeBpallleHni: HaOJII0/IeHe U OIMCaHue JeMOHCTPAIMOHHBIX OIBITOB: JeHaTypalus OeKOB Mpu
HarpeBaHUU, I[BETHbIE peakiy OeJIKOB.

OcHOBHbBIE BUBI TeSITeTbHOCTU 00YUaIOIIMXCS:

PackpbIBaTh CMBIC/I U3y4aeMbIX TOHSITHIA (BBISB/ISITh X XapaKTepHbIe MPU3HAKM), YCTaHABIMBATD MX B3aMMO-CBSI3b, MCITOIb30BATh COOTBETCTBYIOIIIME
TIOHSITYSI TIPY OIMCAHUM COCTaBa, CTPOEHMSI U TIPEBPAIleHMIA OPraHUYECKUX COeIVHEHMIA.

Wcnonb30oBaTh XMMUYECKYIO CUMBOJIMKY JIJISI COCTABJIEHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILIEHHO) GOPMYJI OPraHMUYECKUX BEIIeCTB.

Ompenensars MPUHAAJIEKHOCTD BEIIECTB K OMPeNeTEHHOMY KJIACCy M0 COCTAaBY M CTPOEHMIO, HAa3bIBATh X MO CUCTEMATUYECKOV HOMEHKIIATYPe; TPUBOAUTD TPUBUAIbHbBIE
Ha3BaHMSI OT/IEJIbHBIX MPENCTaBUTEIei.

XapakTepn3oBaTh COCTaB, CTPOeHMe, IpUMeHeHe, GusnyecKme 1 XMMUIEeCKre CBOMCTBA, BasKHENIIIME CITOCOObI TIOTyYeHNS] TUTIMYHBIX MTPeACTaBUTeIeN
a30TcojiepsKallInx coeaMHeHni (TaULMHA U 6eJIKOB).

[TosicHsTh Ha MpuMepax 3HaueHue O6eJIKOB JJ1s1 OpraHK3Ma yesioBeKa.

Wcnonb3oBaTh eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHMSI — HAOJIIOIATh Y OMMCHIBATh J€MOHCTPAIMOHHBIN SKCIIEPUMEHT.

CaMOCTOSITeNIbHO MJIAHMPOBATD Y OCYILIECTBJISITH CBOIO MTO3HABATETBHYIO JIEITEIbHOCTD; TIPMHMMATh aKTMBHOE YUacTHe B IPYIINOBON YUeOHOM AeATETbHOCTH

4 ceccus: 1,5 yaca ayAMTOPHO M 5 YaCOB HA CAMOCTOSITE/IbHYIO paboTy.

BbIicOKOMO/IEKY/ISIpDHBIE COeIVHEHMSI.

OcCHOBHbIE TIOHATUSI XMMUM BBICOKOMOJIEKYJIIPHBIX COEIMHEHMI: MOHOMEp, TIOJMMEpP, CTPYKTypPHOE 3BEHO, CTeIeHb IOJMMepU3alnn, CpemHsis
MoJiekyJisipHasi Macca. OCHOBHbIE METO/Ibl CMHTE3a BbICOKOMOJIEKYJ/ISIPHBIX COeMHEHUN — ToIMMepu3alvs U MOJIMKOHAeHC Calysl.

OKCITepMMeHTaIbHbIE METObI M3YUeHMs BEIeCTB M UX MPEeBpaIleHnii: 03HaKOMJIEHNe ¢ 0Opa3iaMy MPUPOIHBbIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KayuyyKOB.

OcHOBHbBIE BUABI JeSITeTbHOCTU 00YYaIOIIMXCSI:

BrageTh M3yyaeMbIMy XMMUYECKUMM MMOHATUSIMA: PACKPBIBATb CMBIC/T U3y4YaeMbIX TIOHSITUM U MIPUMEHSITb 3TU TOHSITHUS TIPU OMMCAHUM COCTaBa U CTPOEHUS
BBICOKOMOJIEKYJISIPHBIX OPTaHMYECKIUX BEIIECTB, /11 OOBSICHEHVS OTAEbHBIX (PaKTOB U SIBJIEHMIA.

M cnonb30BaTh XMMUUECKYIO CUMBOJIMKY [IJISI COCTaBJIeHMSI CTPYKTYPHBIX (hOpMYJI BellleCTB ¥ ypaBHEHMI peakLyil oJIMMePU3aluy M MOJIMKOHAeHCa
Peanusanust BOCIUTATEILHOTO MOTEHIIMAIA YPOKOB IpeJycCMaTpPUBaeT: MaKCYMAaIbHOE VMCIIOJb30BaHMe BOCIUTATEIbHBIX BO3MOKHOCTEN COmepskaHus y4eOHOro
Kypca 1711 bopMupoBaHusl y 00YYaIOIIVXCSI POCCUMCKUX TPAAUIIMOHHBIX 1YXOBHO-HPABCTBEHHBIX M COIVIOKYJ/IbTYPHBIX LIEHHOCTEN, POCCUIICKOTO MCTOPUYECKOTO CO3HAHMS
Ha OCHOBE MCTOPMYECKOTO IMPOCBEIIEeHMS; MTOAO0P COOTBETCTBYIONIETO COMEPsKaHNs YPOKOB, 3a[aHNii, BCIIOMOTaTeIbHbIX MaTepyraaoB, MPOOJEMHBIX CUTyaluid OISt
00CYy>KIeHNI; BbIOOp METOAOB, METOAUK, TEXHOJIOTMI, OKa3bIBAIOIIMX BOCIUTATEJIbHOE BO3HEMCTBME HA JIMYHOCTb B COOTBETCTBUM C BOCIUTATEIbHBIM
MEeasoM, IIeJIbIO M 3afayaMy BOCIIUTAHMS, 1|eJIeBbIMY OPMEHTMPAMU Pe3yJIbTaTOB BOCIIUTAHMS; PeaM3alMI0 TPUOPUTETA BOCITUTAHMS B yUeOHOM AeSITeTbHOCTH



TemaTuueckoe miaHuposanue 12 Kaacc

Tema

KoanuectBo
JacoB
ayaUTOPHO.

KoanuectBo
YacoB Hal
CaMOCTOSITE/IbHYIO

padoTy
00yJaIOIIMXCST

Hcnonb3oBaHue 3JIEKTPOHHBIX
(umdpoBbIX) 00pa3oBaTeIbHBIX
pecypcoB

BocnurareabHbIN
ypoKa

MOTEeHIAT

CamocTosiTe/IbHAS
pabora

00 yJaIOIIMXCS

m J13

JlaTa

1 ceccus: 1,5 yaca ayguTopHO U 4 yaca Ha CaMOCTOSITE/TBHYIO PadoTy.

Kuciopoacoaepskaiiye opranmuecKkie CoeHeHnsI.

1. Vlekums: ITpenenbubie0,5 2 OJIeKTPOHHBbI obpasoBaTebHbIN]I [pyMeHeHNe MHTEePaKTUBHBIXUNTATh § , OTBEUATD
OIHOATOMHBIE CIVPTHI. pecypc «Jlomarirane 3amaHus.bopM  yuyebHOM  paboThl  —Ha BOITPOCHI,
MeTaHoJT ¥ 3TaHOJI. CpenHee  oOmiee  06pa3oBaHME.MHTEJIEKTYaIbHbIX, peliaTh 3a4a4n
MHoroaTomMHbie XuMus», 10-11 KJj1acc, AOCcTUMYIMpPYIOIINX
CITUPTBI. N3paTtenbctBo «IIpocBerienme» MMO3HABaTeJIbHYI0 MOTMUBAIMIO
OTUIEHTJIMKOJIb "

TJIUIEPYH.

2. [Koucynbrarmsi: @enoi. 0,5 1 OJIeKTPOHHBIN obpasoBaTebHbINI [pyMeHeHNe MHTEePaKTUBHBIXUNTATh § , OTBEUATD
AJTbIETUIBI. pecypc «Tomanrxane 3amanus.opM  yuebGHOM  paboThl  —MHa BOITPOCHI,
OnHOOCHOBHbIE CpenHee  oOiiee  06pa3oBaHME.MHTE/UIEKTYabHbIX, peIaTh 3a1a4Un
rpeebHbIe Xumus», 10-11 KJj1acc, AO(cTUMynnpyommx
KapOOHOBbBIE KMCJIOTBI. N3paTtenbctBo «IIpocBernieHme» MMO3HABaTEIbHYIO0 MOTMUBAIMIO

3. [[IpakTnueckoe 3austue:(0,5 1 OJIeKTPOHHBIN obpasoBaTenbHbINI [pyMeHeHnEe MHTEPaKTUBHBIX][ [OBTOPSITH §
CrnoskHbple 3(PUpbl  Kak pecypc «JlomalliHue 3agaHust/bopM  y4ebHOM  paboThl  —|BBIMOJHUTH PaboTYy|
MPOMU3BOIHbIE Cpennee  oOllee  06pa3oBaHME.MHTEUIEKTYAJIbHbIX, HaJ, OlIMOKaMM
KapOOHOBBIX  KUCJIOT. Xumus», 10-11 KJjacc, AO[cTUMyMpyommx
['mnposns CJIO>KHBIX W3narenbctBo «IIpocBeiienne» MMO3HABATEJIbHYIO MOTUBALIVIO
2(upoB. JKuppl.

['Mapoan3 >KMpOB.

2 ceccus: 1,5 yaca ayauTopHo 1 4 yaca Ha CAaMOCTOSITE/IbHYIO PaboTy.

4. Vlekmus: VYrieBoapbr:0,5 2 DJIEKTPOHHbIN ob6pasoBaTenbHbINI [pyMeHeHne MHTEPaKTUBHBbIXYMUTATD § , OTBEUATH|
cocTaB, Kiaccupuraysl pecypc «Jlomartiraue 3amaHusbopMm  y4yebHOM  paboThl  —Ha BOTIPOCHI,
yryieBogoB. Kpaxman u CpenHee  obOmiee  06pa3oBaHME.MHTEJIEKTYaIbHbIX, peliaTh 3a4a4n
L1eJIJIF0J103a KakK XUMusi», 10-11 knacc,  AOCTUMYIUPYIOLIUX
MPUPOIHBIE TIOTVMEPBI. VsnmarenbcTBo «IIpocBelienne» MMO3HABaTeJIbHYIO0 MOTMUBAIMIO

5. [KoHcybratims: 0,5 1 DJIEKTPOHHbIN ob6pasoBaTenbHbINI [pyMeHeHne MHTEPaKTUBHBIXYMUTATD § , OTBEUATH|
OKcrepuMeHTa/IbHbIe pecypc «Jlomartiraue 3amaHusbopM  y4yebHOM  paboThl  —Ha BOTIPOCHI,
METOZbI U3YUYEHUS] CpenHee  obOiiee  06pa3oBaHME.MHTEIEKTYaIbHbIX, peliaTh 3a4a4n




XuMus», 10-11 KJIacc,
M3parenbctBo «IIpocBelenme»

AO

CTUMYUPYIOIIUX
MO3HaBAaTE/IbHYI0 MOTUBALINIO

BelLleCTB u 17024
MpeBpalleHNn

. [IpakTnyeckoe 3aHATHE:
PacuéTtubie 3amaun.
Brrunciienmus 1o

YPaBHEHUIO

0,5

XUMUUYECKONM peaKLymn

MsznmartenbcTtBo «IIpocBellieHne»

OJIeKTPOHHBIN 06pa3oBaTeIbHbIN
pecypc «Ilomaliiaue 3a/laHusI.
CpenHee  obiiee  obpasoBaHUe.
XuMus», 10-11 KJIacc, AO

[IpumeHeHMe
dbopm  yueGHOM
VHTEeJUIEKTYaIbHbIX,
CTUMYJIMPYIOLINX
MMO3HABATEJIbHYIO MOTUBALIVIO

paboThI

MHTEPAKTUBHDBIX

[ToBTOpSATH §
BhIMOTHUTD paboTy
HaJ OLIMOKaMu

3 ceccus: 1,5 Yyaca ayauTOPHO 1 4 yaca Ha CaMOCTOATE/IbHYIO paﬁo'ry.

A3soTcopepikalye opraHuyecKye CoeIMHEeHMSI.

7. Vlekius: 0,5 2 OJIeKTPOHHBDI obpasoBaTebHbINI [pyMeHeHNe MHTEePaKTUBHBIXUNTATh § , OTBEUATD
IAMMHOKMCJIOTBI KakK pecypc «Jlomaiinue 3amaHus.bopM  yuyebHOM  paboThl  —Ha BOIIPOCHI,
aMdoTepHbIE CpenHee  obiiee  0Opa3oBaHME.MHTEJIEKTYaIbHbIX, pellaTh 3aaun
OopraHmyeckye XuMus», 10-11 KJlacc, AOCcTUMYIMpPYIOIINX
CcoeVIHEHMS. N3paTtenbcTBo «IIpocBerieHme» MMO3HABaTeJIbHYI0 MOTMUBAIMIO

8. [Koucynbramms:  Benku0,5 1 OJIeKTPOHHBIN obpasoBaTebHbIN]I [pyMeHeHNEe MHTEePaKTUBHBIX[UNTATh § , OTBEUATD
KaK MIPUPOIHBIE pecypc «Jomarrxmne 3amanus.opM  yuebGHOM  paboThl  —[Ha BOIIPOCHI,
BbICOKOMOJIEKYJISIPHBIE CpenHee  oOiee  oOpa3oBaHMeMHTEUIEKTYabHbIX, periaTh 3a1aun
CoeIVIHEHMS. Xumus», 10-11 KJIacc, AO[cTUMyMpyommx

WspartenbctBo «IIpocBenienme» MMO3HABATE/IbHYIO MOTMUBALIMIO

9. lpakTnueckoe 3ausTue:0,5 1 OJIeKTPOHHBIN obpasoBaTenbHbINI [pyMeHeHNe MHTEPaKTUBHBIX/[ [OBTOPSITH §
DKCHepuMeHTa/IbHbIE pecypc «Jlomaliraue 3agaHusa.bopM  y4ebHOM  paboTbl  —|BBIMOJHUTH PaboTYy|
METOIbI U3yUYeHMs] CpenHee  oOilee  06pa3oBaHME.MHTEUIEKTYAbHbIX, HaJl OIIMOKaMU
BEIECTB u UX Xumus», 10-11 KJjacc, AO[cTUMyMpyommx
MpeBpaIleHnit: WspaTtenbcTBo «IIpocBerienme» MMO3HABaTEJIbHYIO MOTMUBAIINIO
HabJII0IeHe "
omnMcaHue
MEMOHCTPAIIOHHBIX
OITBITOB.

4 ceccus: 1,5 yaca ayauTOpHO M 5 YaCOB HA CAMOCTOSITE/IbHYIO PaboTy.
BbICOKOMOJIEKY/ISIDHBIE COeMHEeHUSI.

10

Jlexkims: OcHoBHbIE
TMOHATUS XUMUU
BbICOKOMOJIEKYJISIPHBIX
coeIHeHU

0,5

2

OJIeKTPOHHBIN
pecypc «Jlomaiitaue
Cpenuee ob1iee
XuMus», 10-11 KJacc,

MsznmartenbcTtBo «IIpocBelieHme»

06pa3oBaTeIbHbIN
3aaHMus.
obpa3oBaHue.

AO

[IpumeHeHMe
dbopm  yueGHOM
VHTEJUIEKTYaIbHbIX,
CTUMYJIUPYIOLINX
MM03HABAaTEJIbHYIO MOTUBALIIO

paboThI

MHTEPAKTUBHDBIX

Uurath § , oTBEUaThH
Ha BOITIPOCHI,
periaTh 3a1aun




11 Koncyapranus: 0,5 OJIeKTPOHHBIN obpasoBaTebHbINI [pyMeHeHe MHTEePaKTUBHBIXUNTATh § , OTBEUATD
OKCrnepyMeHTaIbHbIE pecypc «Jomarnrxmne 3amanus.opM  yueOGHOM  paboThl  —MHa BOIIPOCHI,
MeTOIbI U3YyUeHMs] CpenHee  oOiee  06pa3OBaHME.MHTE/UIEKTYaTbHbIX, peIiaTh 3a1aun
BEIIECTB " Ux Xumus», 10-11 KJj1acc, AO(cTUMynnpyommx
MpeBpaIeHn: W3paTtenbcTBo «IIpocBerienme» MMO3HABaTeIbHYIO0 MOTMUBAIMIO
03HaKOMJIEHME C
06pasamm MPUPOTHBIX
" MCKYCCTBEHHbIX
BOJIOKOH,  IIACTMAcC,

Kay4YyKOB.

12[[TpakTiueckoe 3ausatme:0,5 DJIEKTPOHHbIN ob6pasoBarenbHbIA [pyMeHeHMe MHTEPAKTUBHBIX/[ [OBTOPSITH 8§

WToroBbIi 3auer pecypc «Jlomarirane 3amaHus.bopM  yuyebHOM  paboThl  — | BBIMOTHUTD paboTy
CpenHee  oOlllee  06pa3oBaHMe.MHTE/UIEKTYaTbHbIX, HaJl OIIMOKaMu

XuMus», 10-11 KJjacc, AO
VsnmarenbcTBo «ITpocBelenne»

CTUMYUPYIOIINX
MMO3HABATE/IbHYIO MOTUBAIINIO






