®unmran MyHUIIMNATBHOTO AaBTOHOMHOTI'O 00111600pa30BaTeIbHOI0 YUPEKICHHUS
YepBuieBCKO# cpeqHel 0011e00pa3oBaTeNbHOM IKOIbI
«AKHSPOBCKas CpesiHsis 00111e00pa3oBaTeabHast IIKOJIa

PABOYAS ITPOIT'PAMMA
[IpenmeTt XuMus
YueOHbIH T 2026-2027
Knacc 10 (6a30BbIi ypOBEHb)
KomuuectBo 4acoB B rof 34
KonuuecTBo 4acoB B HEAEIIO 1

Bonbme Axusiper
2026



HOACHUTEJIBHAS 3AIIMCKA

Pabouast nporpamma no npeamery «Xumus» i 10 kiracca 6a30BOro ypoBHS COCTaBIICHA HA OCHOBE:

- ®enepanbHOI 00pa3oBaTEIBHON POrpaMMBI CpeiHero obriero odpazosanwst ot 18.05.2023 Ne371

- denepaIbHOTO TOCYIAPCTBEHHOT0 00pa30BaTeILHOrO CTaHAapTa CpeHETo o0IIero oopa3zoBanus (yTB. Ipruka3oM MuHHCTepcTBa 00pa3oBanus U Hayku P® ot 17 mas 2012 T.
Ne 413) ¢ u3menenusimu Ha 12 aBrycra 2022 1.

- IIpukaza Munnpocsemenus Poccun ot 09.10.2024 Ne 704 «O BHeceHMHM M3MEHEHHMH B HEKOTOpBIE TNpHKa3bl MuHHcTepcTBa mpocBemieHuss Poccuiickoit deneparyy,
Kacaronmecst QeaeparbHBIX 00pa30BaTeNbHBIX MPOTPaMM HAdaJlbHOTO O0mEero o0pa3oBaHMs, OCHOBHOTO OOIIEro oOpa3oBaHMs W CpPEAHEro OOIIero oOpa3oBaHHD)
(3apeructpupoBano B Munrocte Poccnu 11.02.2025 N 81220)

- [Ipukaza MunucrepctBa npocseienus Poccuiickoit @eneparmu ot 8 okTsaops 2025 1. Ne 729 «O BHeceHMH U3MEHEHUI B HEKOTOpPBIE MPUKa3bl MU HUCTEPCTBA TTPOCBEIICHUS
Poccuiickoii ®eaepaunn, kacaromuecs (eaepanbHbIX 00pa30BaTeIbHBIX MPOrPaMM HaYaIbHOTO OOIIEro 00pa3oBaHuUs, OCHOBHOTO OOIIEro 00pa3oBaHUsl U CPEIHEro oOLIero
o0pa3oBaHusD».

- Ilpukaza Munnpocsemenuss Poccum ot 10.11.2025 Ne 808 O BHeceHMM H3MEHEHHMH B HEKOTOpBIE TpHKa3sl MuHHCTepcTBa mpocBemieHus Poccuiickoit deneparumy,
Kacarormecs QeeparbHbIX 00pa30BaTENbHBIX MPOrpaMM HaYILHOTO O0IIEro 00pa3oBaHusi, OCHOBHOTO OOIIEro 00pa30BaHUs U CPEJHETO OOIIEro 00pa3oBaHuUs

- Ilpukaza Munmnpocsemnieans Poccun ot 08.05.2026 Ne 316 «O BHeceHun m3meHeHud B [lopsok opraHuzalin W OCYIIECTBICHHUS O0Pa30BaTEIBHON NEATEIHLHOCTH 10
OCHOBHEIM 00111€00pa30BaTeNbHBIM IPOorpaMMaM - 00pa30BaTeNIbHBIM IMPOrpaMMaM HaqallbHOTO O0IIeT0, OCHOBHOT'O OOIIETO U CPeTHETO O0IIIEro 00pa3oBaHus, yTBEPKICHHBIN
npukazoM MunuctepcTBa npocserienus Poccuiickoit @enepariu ot 22.03.2021 Nel 15»

- OcHOBHO# 00111€00pa30BaTeNI-HON IPOTrpaMMbl cpeHero obmiero oopaszopanust MAOY Uepsumesckoii COLL

- YuebHoro mnana ¢prmwmana MAOY Yepeumesckoit COII « AkusipoBckas COILly, yTBepxkaeHHOT0 npuka3om aupekropa Tpodumosoii C.A. ot 29.08.2026 roga Ne 127-O/1 u
cormiacoBanHoro 28.08.2026 roga Ha 3acenanuu Ynpasistomiero coeeta MAOY Yepsumenckoi COIL mpoTokon Nel2

- [Iporpammel Boctintanust MAOY Yepsumesckoit COLL

OCHOBY TIOJIXOOB K pa3pabOTKe MPOTpaMMbl 10 XMMHHU, K OMpeAeNieHHI0 OOMIel cTpaTernu OOy4YeHWS, BOCITUTAHUS M Pa3BUTHs OOYUJAIOIIMXCS CPEJICTBAMHU y4eOHOTO
npenmera «Xumus» s 10—11 kimaccoB Ha 0a30BOM YpPOBHE COCTaBWIIM KoHIenTyanbHble monokenns ®I'OC COO o B3auMOOOYCJIOBICHHOCTH IIEJICH, COIepIKaHus,
pe3yJibTaTOB 00yUEHUS ¥ TPEOOBAHUI K YPOBHIO IMOATOTOBKH BBIITYCKHHUKOB.

Xumnueckoe oOpa3oBaHME, MOMydaeMOe BBITYCKHUKaMH OOIIe00pa30BaTeIbHON OpraHW3aliy, SBJSIETCS HEOTHEMJIEMOM 4acTbio MX 00pa3oBaHHOCTU. OHO CITYKUT
3aBEpIIAIOIIAM JTAallOM peajr3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIHMX IIEIOCTHOW CHCTEME XMMHYECKOro 00pa3oBaHUs. DTH
LIEHHOCTU KacaroTCsl IO3HAHMSI 3aKOHOB IPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYphI UEJIOBEKA, 8 TAKKE KOJIOTHUYECKH 00OCHOBAHHOTO OTHOLICHUSI K CBOEMY
3JI0POBBIO M ITPUPOJIHOM cpejie. Peanm3yercs xumudaeckoe oOpa3oBaHue 00ydarolrXcsi Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus CpeCTBAMU YUeOHOro MpeaMera « XUMHsD»,
CoJiepKaHue U MOCTPOCHHUE KOTOPOTO OMPEACIICHBI B IIPOrpaMMe 110 XUMHHU € YUETOM CIIEHU(PUKN HAYKH XUMUH, €€ 3HAUYCHUS B MIO3HAHUHU MPUPO Ibl U B MATECPUAIBHOM >KU3HU
00IIeCTBa, a TAKXKe C YIETOM OOIIMX IIeJield ¥ MPUHITUITOB, XapaKTePH3YIOIINX COBPEMEHHOE COCTOSIHAE CUCTEMBbI CPEJIHEro o01ero oopazoBanus B Poccuiickort denepanu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHON LMBHIIM3AINN, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KyabTyphl. OHA BHOCHT
CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBIIIJICHUS, B CO3JIaHME LIEJIOCTHOTO TPEICTaBICHHsI 00 OKPYKAIOIIEM MHUpE KaK O €AWHCTBE MPUPOIBI U YEJIOBEKa,
KOoTOpoe (OPMHUPYETCS B XUMHU Ha OCHOBE TIOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHMUS B3aHMOCBSI3H MEXKIY CTPOCHHEM BEIIECTB, X CBOHCTBAMH U
BO3MOXKHBIMU O0JIACTSIMU PUMEHECHUS.

TecHO B3aMMOAEHCTBYS C IPyTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHS CTaJla HEOTHEMJIEMOW YacThI0 MUPOBOH KyJIBTYpPbI, HCOOXOAMMBIM YCIOBHEM YCIICIIHOTO TpyJa U
JKHN3HU KaXA0ro 4Ji€Ha O6LIICCTB3. COBpeMCHHaﬂ XMMHS KaK HayKa CO3WAATCJIbHAsA, KaK HayKa BBICOKHUX TEXHOJIOTHI HaIrpaBjJicHa Ha PCUICHUC FJ'[O6aJ]I>HbIX np06neM
YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBON, SHEPTETUIECKOH, MUTIIEBOH, SKOIIOTHYECKON OE30ITaCHOCTH M OXPAaHBI 3[0POBbSI.

B coorBercTBHMM ¢ 0OMMMU LEISIMH M TPUHIMIIAME CpEHEro ooiero oOpazoBaHus cojepikanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI YpOBEHb M3yUEHUSI)
OPHECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOINEKYIbTYPHYIO TOATOTOBKY OOYHYAIOIIMXCS, HEOOXOMUMYIO MM JJisl BHIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEITHOrO
BKJIFOYEHHS B JKM3Hb COLMYMA, IPOIOJDKEHHST 00pa30BaHMsl B PA3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocTaBJIsIIOLIMME TIpeIMeTa « XUMUsH SBISIIOTCS 0a30BbIe Kypehl — « Oprannyeckas xumusi» u «O011as n HeopraHudeckasi XMMUsDy, OCHOBHBIM KOMITOHEHTOM COJICPKaHUS
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAYKW: CUCTEMa 3HAHWH 110 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHUEM 3HAHWI M3 00IIed XUMHUN) U opraHude ckoi xumun. GopMupoBaHue
JAHHOM CHCTEMBI 3HAHMI MPU U3YYEHUH MpeaMeTa 00ecTieunBaeT BO3ZMOKHOCTD PACCMOTPEHHS BCETO MHOT000pasusl BEIIECTB HA OCHOBE OOLIMX TOHATHH, 3aKOHOB U TEOPHUil
XUMUU.

Crpykrypa comepkanusi KypcoB — «Opranudeckas xumus» u «OOImas u HeopraHWdecKas XuMus» chOopMHUpOBaHAa B IpOrpaMMe MO XUMHU HAa OCHOBE CHCTEMHOIO
MOJIX0/Ia K M3YYEHHIO Y4eOHOTO Marepuana ¥ OOYCJIOBIIEHa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWH Ha OMpeNelEHHBIX TEOPETUUECKUX YpOBHSX. Tak, B Kypce
OpPraHMYEeCKOM XMMHHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHMYECKOH TEOPUH CTPOCHHUSI OPraHMYECKUX COCIMHEHHUH, a TaKKe HAa YPOBHE CTEPEOXUMUYECKUX H
ANIEKTPOHHBIX MPEJICTABICHUH O CTpoeHUH BemiecTB. CBefieHUs 00 M3ydaeMbIX B Kypce BEIIeCTBaX JAIOTCS B PAa3BUTHH — OT YIJIEBOAOPOJOB JIO CIIOXKHBIX OMOJOTMYECKH
AKTUBHBIX COeJMHEHHHI. B Kypce oprannyeckoi XMMHH MOTy4YaloT pa3BuTHe chOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIETO 00pa3oBaHusl IEpPBOHAYAIBHBIC TTPE/ICTABICHUS O
XUMUYECKOH CBS3M, KJIAaCCU(PMKALIMOHHBIX MPU3HAKAaX BELIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUUECKOH PEAKIIHH.

ITox HOBBIM YriIOM 3peHHs B NpeaMere « XUMUs» 0a30BOr0 YPOBHS pacCMaTpPHBACTCS M3YUEHHbIH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs TEOPETUUECKUI MaTepual U
(hakTONMOTMYECKHE CBEICHMS O BEILECTBAX M XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas ¥ HeopraHnyeckas XUMHs» OO0yYaloUMMCsl MPeIoCTaBIsIeTCs
BO3MO)KHOCTb OCO3HATh 3HAYCHHE MEPUOANYECKOro 3aKOHa C OOLIETEOPETHYECKUX U METOIO0JIOTHUECKUX O3UIHUH, ITy0Ke MOHATh HCTOPHYECKOE U3MEHEHHE (YHKIUH 3TOro
3aKOHa — OT 00001IaoMIei 10 OOBACHAIOIIEN U IPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMHW O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOEHUM, CBOMCTBAX M INPUMEHEHMH, a TAKKEe O XUMMUYECKUX pEaKUUsX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHUs J1omnoHsercs B Kypcax 10 u 11 knaccoB ajieMEeHTaMu COJEp)KaHMsl, UMEIOLMMHU KYJIbTYPOJIOTMUECKUM W IPUKJIaJHON XapakTep. OTHU 3HaHUs
CIOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBSI3M XMMHH C JPYTMMM HayKaMH, PAcKpbIBAIOT €€ PoJib B MO3HABATEILHOM M MPAKTHYECKOH AESTEIbHOCTH YeNIOBEKa, CIOCOOCTBYIOT
BOCITUTAHHUIO YBAXEHHS K IPOLIECCY TBOpPUYECTBA B OOJACTH TEOPUM W NPAKTUYECKUX MPUIIOKEHUI XHUMUH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCA B OOLIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XMMHUEH, KPUTHYECKH OCMBICIMBATH HH(OPMALIMIO U IPUMEHSTH €€ IS MTOMOJHEHUS 3HaHWH, PeIIeHUs] HHTEIUIEKTYalbH bIX U
HKCTIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 33/1ad. B 1emom copepxanue ydeOHOro mpeamera «XUMHUs» JaHHOTO YPOBHS M3Y4YEHHsS OPHEHTHPOBAHO Ha (OPMHpOBAHUE Yy
00y4aromuxcss MHPOBO33PEHUYECKOH OCHOBBI JUIsi MOHWMaHWsl (UIOCO(CKUX HUACH, TaKMX KakK: MarepuajbHOE EJMHCTBO HEOPraHWYECKOro M OpraHHu4YecKoro MHpa,
00YCIIOBJIEHHOCTh CBOMCTB BEHIECTB WX COCTABOM M CTPOEHHEM, MO3HABAEMOCTH MPUPOIHBIX SIBICHUH MyTEM SKCHEPHMEHTA M PEHICHHS MPOTHBOPEUUH MEXTy HOBBIMU
(hakTaMM ¥ TEOPETUICCKUMHU MTPENOCHIIKAMHU, OCO3HAHKE POJIM XUMUHU B PEIICHUH KOJIOTHYECKUX MPOOJIeM, a TaKkkKe Mpo0sieM cOepexeHHs SJHEP TETHUECKIX PECYPCOB, ChIPbS,
CO31aHUA HOBBIX TEXHOJIOTHI 1 MarepuralioB.

B muane pemieHust 3a7ad BOCHUTAHMS, PA3BUTHSL M COLMAIM3ALMU OOYYArOUIMXCSl MPHUHSTBIE MPOrPaMMON MO XUMHMM MOJXOJBbl K ONPEAEICHUIO COACPKaHUSI U
MOCTPOCHUS MTPEeIMETa MPEIyCMaTPUBAIOT (HOPMUPOBAHUE YHUBEPCAILHBIX YUCOHBIX JACHCTBUN, UMEIONMX 0a30BOC 3HAUYCHHUE JIJIS PA3IMYHBIX BUIIOB JICATCIILHOCTH: PEIICHUS
podJeM, MOUCKa, aHajau3a U 00paboTKU MHQOPMALINK, HEOOXOIUMBIX JJIsl TPUOOPETEHUS OMBITA MPAKTUYECKON M MCCIIEA0BATEIbCKON NeSTEIbH OCTH, 3aHUMAIOIICH BaskKHOE
MECTO B [103HAHUM XUMUU.

B mpaxrtuke npenojaBaHusi XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOMIEro oOOpa3oBaHMs, TaKk M Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs, MPHU ONpPEACIICHUH
COJIepKATEIbHON XapaKTepUCTUKHU 1eJIel M3ydeHHsl TpeIMeTa HallpaBICHUEM MEPBOCTETICHHONW 3HAYMMOCTH TPAIMIIMOHHO TPU3HAETCS (HOPMUPOBAHUE OCHOB XUMHUYECKON
HAyKH Kak O0JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKOH AEATeNbHOCTH YelOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOI KyJabTypbl. C METOIMYECKOH TOYKU
3pEeHHsI TAKOW MOIXO/ K OMPEJIeNICHHIO LeJIeH N3yueHHs TIpeMeTa SABIISICTCS BIIOJIIHE ONPaBAaHHBIM.

CornacHo JaHHOH TOYKE 3pEHUs IIIaBHBIMU [IEJISIMU H3YYCHUS ITpeaMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 Ki1.) sBISIFOTCS:

- ¢dopMHpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHMW KaK Ba)KHEHIIEH COCTABISIIOIIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpAa, B OCHOBE KOTOPOH JI€KaT KIIOYEBHIC MOHSTHS,
(byHIaMeHTaNbHBIE 3aKOHBI W TEOPHHM XHMHH, OCBOCHHE $3bIKA HAYKH, YCBOGHHE M IOHHMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIECHHWI MHPOBO33PEHUYECKOro XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX Pa3BUTHUS M CTAHOBIICHHUST;

- (popmupoBaHKE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IAX MO3HAHMUS BEIIECTB U XUMHUIECKUX PEAKIINH, HEOOXOAUMBIX ISl TPHOOPETEHHsI Y MEHHI OPHEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBJICHUI, UMEIOIIUX MECTO B TIPUPOJIE, B IPAKTHUECKON M TOBCEAHEBHOMN KU3HH;

- pa3BUTHE YMEHMI U CIIOCOOOB JESTEILHOCTH, CBSI3aHHBIX C HAOJIOIEHUEM U OOBSCHEHHEM XMMHUYECKOIO IKCIEPHUMEHTa, COOJI0IEHNEM MpaBuil Oe30MmacHoro oOpalleHus ¢
BEILECCTBAMH.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTHKA el U 3aj]ad U3y4eHHsl pe/IMeTa B TIporpaMMe 10 XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMHU
MPUOPUTETAMH B CHCTEME cpeaHero obmero odpazoBanus. CerogHsi B NMPENOJABAHUM XUMHUM B OOJBINEH CTENEHM OTHAETCA MPEANOYTECHHE MPAKTUUYECKOW KOMIIOHEHTE



coJiepKaHusi 00y4eHHUs, OPUEHTUPOBAHHOM HA MOJTOTOBKY BBIIYCKHMKA O0O0IIe0O0pa30oBaTENbHONW OpraHu3alyH, BJaAcioulero He HaOopoM 3HaHHW, a ()YHKIHMOHAJIBHON
IPaMOTHOCTBIO, TO €CTh CITIOCOOAMH U YMEHUSIMU aKTUBHOT'O TIOJTYYEHHS 3HaHUM U MPUMEHEHU S UX B PEAIbHOM JKH3HH AJISl PEIICHHsI TPAaKTHYECKUX 3a/1a4.

B cBs131 ¢ 9THM ITpU H3YYSHNH MTpeaMeTa « XUMUSD» TOMHHHUPYIOIIEE 3HAaUCHUE PUOOPETAIOT TaKWeE LIEH U 3a/1a9H, KaK:

- ajanTanus OOydYalolmMXCS K YCIOBUSM JAMHAMUYHO DPa3BHUBAIONIETOCS MHpPa, (GOPMHPOBAHWE HHTEIUICKTYaJIbHO DPa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY IMPUHATHIO TPAMOTHBIX PEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUX, CBSI3aHHBIX C BEIIECTBAMU U MX ITPUMEHEHUEM;

= (bOpMIdeBaHl/le y 06yqafou11/1xc;1 KIIFOUEBbIX HAaBBIKOB (KI[}OLICBI)IX KOMHCTCHHHﬁ), HUMCIOIUX YHHUBCPCAJIBbHOC 3HAYCHUC JJIA PA3JIMYHBIX BUAOB JACATCIBHOCTHU: PCHICHUS
po0IieM, TOMCKa, aHaliu3a U 00padoTKN WH(OpMAITIK, HEOOXOAUMBIX JUTS TPUOOPETEHUS OTBITA IEATeIbHOCTH, KOTOPas 3aHMMaeT Ba)KHOE MECTO B TTIO3HAHUH XMMHH, a TaKKe
JUTSL OLIEHKH € TIO3UITNIA SKOJIOTMYECKOM 0e30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUYECKHX ITPOIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOIHYIO CPey;

- pa3BHTHE MMO3HABATEIBbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYaOIMXCS: CIIOCOOHOCTH CaMOCTOSATENLHO MPHOOpPETaTh HOBbIC 3HAHMS 10
XHMHH B COOTBETCTBUH C KH3HEHHBIMU MOTPEOHOCTSMH, UCTIONBH30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH JIUISl TIOMCKA M aHAIn3a y4e0 HOW U HAYYHO-TIOMYJISIPHOM
UHPOPMAITUH XUMHUYECKOTO COACPKaHUSI,

- (hopmupoBaHME W Pa3BUTHE y OOYYAIOUIMXCSl ACCOLMATHBHOTO M JIOTMYECKOTO MBIINUICHHUS, HAOIIONATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOECHHO
HCO6XO}II/IMBI, B YaCTHOCTHU, IIPU IINIAHUPOBAHWU U ITPOBCACHUN XMMUYCCKOI'0O SKCIICPUMEHTA,

- BOCIMTAaHUE Yy OOydaroumxcs yOeKIEHHOCTHM B T'yMAHHUCTHUYECKOW HANpPAaBJICHHOCTH XUMHHM, €€ BaXHOW POJM B PELICHUH IJIOOANBHBIX MPOOJIEM PalOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS, TTOTIOIHEHHS YHEPreTUYECKUX PECYpCOB U COXPAHEHMS MPUPOIHOIO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeKHOro OTHOIICHHUS K MPHPOAE U
CBOEMY 37I0pOBBIO, a TaKXe MPHOOPETeHUs OMbITa WCIIOIL30BAHUS IOTYYEHHBIX 3HAHMW JJISI TPUHATUS T'PAaMOTHBIX PEIICHHWII B CHUTYAIMAX, CBSA3AHHBIX C XUMHYECKUMU
SIBJIICHUSIMU.

B y4eOnoMm mutane cpeqnero oomiero o0pa3oBaHus MpeaMeT « XUMHs» 0a30BOr0 YPOBHS BXOAWT B COCTaB MpeaMETHON o0mactu «EcTecTBeHHO-HAay4YHbIe TPEAMETh. Hucio
4acoB, OTBEJIEHHBIX TSI U3YYCHUSI XUMUH Ha 0a30BoM ypoBHe 10 Kitacca cpejiHero oomiero oopa3zoBanusi, coctarisierT 34 yaca (1 yac B HeeIH0).

I[eﬂTeJ'lI)HOCTI) yYuuredis ¢ y4eToM NpPporpaMmMbl BOCIIUTAHUSA

I'paxnanckoe Bocrutanue (hopMHPOBATH POCCUICKYIO TPaXIaHCKYIO HIIEHTUYHOCTD, IPHHAJICKHOCT K 00IIHOCTH TpakaaH Poccuiickoit denepannu, K HApoIy
Poccun kak nctounnky Brnactu B PoccuiickoM rocyaapcTBe v CyObeKTY ThICSUEIETHEH POCCUIICKON TOCYIapCTBEHHOCTH, U3yYEHUE U

yBa)kKeHHE IpaB, cBOOON 1 00s3aHHOCTEN rpaxkaannHa Poccun;

[TaTprornueckoe
BOCIIMTAHHE

BOCTIMTHIBATH JIIOOOBB K pOAHOMY Kpato, PoanHe, cBoeMy Hapony, yBakKeHHE K APyruM HapoaaM Poccun; ncropuueckoe mpocBeLieHue,
(hopMHpOBaHNE POCCUHCKOTO HAIIMOHATIBHOT'O HCTOPHYECKOTO CO3HAHMS, POCCHICKOM KYJIbTYPHOH UIACHTUIYHOCTH;

JlyXOBHO-HpPaBCTBEHHOE
BOCIIUTaHHE

BOCITUTHIBATh HA OCHOBE JTYXOBHO-HPABCTBEHHOU KYJIBTYPHI HApOIOB Poccuu, TpaquimoHHBIX penuruid HapoaoB Poccun, popmupoBanue
TPaJIMIIMOHHBIX POCCHMCKUX CEMEWHBIX IIEHHOCTEH; BOCIIMTAHNE YECTHOCTH, JOOPOTHI, MUJIOCEP/INS, COIEPEIKUBAHUS, CIIPABEIIIMBOCTH,
KOJUISKTHBU3MA, APYKEITFOOUS M B3aUMOITOMOIIH, YBaXKEHHUS K CTAPIIIAM, K ITAMSITA TPEIKOB, UX BEPE M KYJIbTYPHBIM TPAJUITUSIM

DCTETUYECKOE BOCIIUTAHUE

(bopMUPOBATH ICTETUYECKYIO KYJIbTYPY Ha OCHOBE POCCHHCKHX TPAJUIMOHHBIX TyXOBHBIX [IEHHOCTEH, MPHOOIIATH K JIyUIIIMM 00pa3iam
OTEUYECTBEHHOI'O 1 MUPOBOT'O HCKYCCTBA;

®du3nueckoe BOCIHUTAaHNIE

(hopMHUPOBATH KYJIBTYPY 3I0POBOr0 00pa3a >KU3HU U SMOLMOHATIBHOTO OJIaromoNyYnst — pa3BUBATh (PU3NUYECKHUE CIIOCOOHOCTH € yIETOM
BO3MOYKHOCTEH ¥ COCTOSIHUSI 3/I0POBbsI, HABBIKOB 0€30MaCHOT'0 TIOBEICHHS B IPUPOTHON M COITMANTLHOM CcpeJie, YpE3BhIMalHBIX CUTYAIUSIX

TpynoBoe BocriuTanue

BOCIIUTHIBATH YBaKEHUE K TPYAY, TPYIAIIMMCS, pe3ysbTaraM Tpy/a (CBOETO U APYTHUX JIIO/IeH ), OpHEHTALUs Ha TPYJOBYIO JESITENbHOCTS,
MOJTy4eHHe Mpodeccuu, TMIHOCTHOE CAMOBBIPayKEHUE B IIPOTYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TPYZE B POCCHIICKOM 00IIIeCTBe, HA
JIOCTHKEHHE BBIIAIONIMXCS Pe3yAbTaTOB B MPO(ECCHOHAIILHOM JesITENbHOCTH;

DKOJIOTUYECKOE BOCITUTAHUE

(OpMHUPOBATH FKOIOTHYECKYIO KYJIBTYpPY, OTBETCTBEHHOE, OEpEeKHOE OTHOIICHNE K IPUPOJIE, OKPY’KAIOIIel cpeie Ha OCHOBE POCCHICKHX
TPaAUIIHOHHBIX JYXOBHBIX HCHHOCTeﬁ, HAaBBIKOB OXpPaHbIl, 3allIlUThI, BOCCTAHOBJICHUS ITPUPOIDI, Opr)KaIOHICﬁ Cpeabl;

Bocmnuranue neHHocten
Hay9HOTO TTO3HAHUS

BOCIIUTHIBATH CTPEMJICHHE K TIO3HAHUIO Ce0sl M PYTHX JIFOJICH, TPUPO/BI U 00IIECTBa, K TOTYyUYEHHIO 3HaHHUH, KaueCTBEHHOTO
00pa3zoBaHMsl C yUETOM JIMYHOCTHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.




COIAEP)KAHUE YYEBHOI'O IPEMETA
OPITAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHNYECKOH XHMHUH

[Ipenmer opraHuueckol XUMUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B MTOJYUEHUH HOBBIX BELECTB U MaTepHaJioB. Teopus CTpOEHUS OpraHUIECKUX COSAUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE monokeHHs. CTpyKTypHbIe (OPMYIIBI OpraHMYECKUX BemlecTB. ['oMonorusi, n3omMepus. XuMudeckas CBSI3b B OPTraHW YeCKUX COCIMHEHHSIX —
OJIMHAPHBIE U KPAaTHBIE CBSI3U.

[MpencraBnenue o Kiaccu(UKAMH OPraHWYECKWX BemecTB. HoMeEHKaTrypa OpraHMYecKMX COSJUHEHHH (CHCTeMaTWdecKas) W TPHBUAJbHBIE Ha3BaHWS BayKHEHIIMX
npe/cTaBUTeNeld KIIACCOB OPTaHMYECKUX BEIECTB.

BKCHepI/IMeHTaHbeIe METOJbI H3YYCHHUA BCHICCTB U HUX HpeBpaH.[eHHﬁ: O3HAKOMJICHHUE C 06p33]_[aMI/I OpraHM4eCKuXx BCHICCTB MW MaTrcpualaMMd Ha HUX OCHOBEC,
MOJICJIMPOBAaHUE MOJIEKYJI OPraHMYECKHX BEIIECTB, HAOJIONECHHE W ONHCAHUE JEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB MpU HarpeBaHUU
(nnaBnenue, oOyTiMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHME, TOMOJIOTMUYECKUN psil. MeTaH M 3TaH — MPOCTEHIINE MPEICTABUTEN aJKaHOB: (PU3UIECKHE U XUMUYECKUE CBOMCTBA (PeaKuy 3aMeIICHUS 1
TOPEHUSs), HAXOXKICHUE B MPUPOJE, OTyUYEHHE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUN pAA. DTUIIEH M NPONMWIEH — MPOCTEHIINe MpeICTaBUTENN alKeHOB: (pr3MUecKne M XMMHUYECKHE CBOMCTBA (peakiu
TUIIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALNH, OKHCICHUS U IOJMMEPU3ALMH ), IOIy4YeHHE U TPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u merunOyrtamuen-1,3: cTpoeHne, BaXKHEHIIME XMMHUYECKHE CBOWMCTBA (peakuus momuMepusanuu). [lomyueHre CHHTETHYECKOr0 Kaydyka |
PE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psl. AIETHUIEH — MPOCTEHIINI MPEACTABUTEIb alIKWHOB: COCTaB, CTPOEHHE, (PU3HMYECKHEe U XUMHUUYECKHE
CBOWCTBA (peaKMK TUIPUPOBAHNS, TAIOTeHUPOBAHMS, THIIPATAIIMN, TOPEHUS), TIOTyYEHHE ¥ TPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHue, (QU3MUECKHE W XUMHYECKHE CBOWCTBA (PEAaKLMU TajoreéHUpPOBAaHUS U HUTPOBAHMS), MOJyYEeHHE W NpUMeEHeHue. Toayon: cocmas,
cmpoenue, gusuueckue u Xumuyeckue ceoUCMea (PeaKyuu 2ano2eHuposaHus U HUMpoeanus), noiyyenue u npumenenue. TOKCHYHOCTh apeHOB. | eHeTndeckast CBA3b MEXIY
YTII€BOAOPOIaMHU, TIPUHAJICKAITMMH K Pa3IMIHBIM KIIACCaM.

[Ipupoanble HCTOYHUKHN yrieBoaopoaoB. [Ipuponuslil ra3 u nonytHsle HedTsaHbIE ra3pl. Hedth 1 e€ npoucxoxkaenue. CriocoObl nepepadoTKH HEPTHU: NEPETOHKA, KPEKHHT
(TepMHUECKH, KaTaIMTHYECKNUH ), muponu3. [IpoaykTel nepepaboTku He(TH, X NPUMEHEHUE B IIPOMBIIICHHOCTH U B ObITy. KaMeHHBIH yroib U MPOILyKT bl €ro nepepaboTKu.

DKCHepUMEHTaIbHbIE METO/IbI M3Y4YEHHS BEIIECTB M MX MPEBPALICHUI: O3HAKOMJICHHE ¢ 00paslaMu IUIacTMacc, KaydykoB M pe3uHsl, Komwiekiuu «Hedre» u «Yromby,
MOJICJIMPOBAHHE MOJICKYJI YTIIEBOJOPOIOB U T'aJION€HONPOU3BOIHBIX, IPOBEACHUE PAKTHYECKON paboThl: OTy4YeHUE STHIICHA U U3yUEHHUE €r0 CBOUCTB.

Pacuérnele 3amaun.

Bbruncienus no ypaBHEHHIO XMMHUYECKOH peakimu (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOTO BEIECTBA UM MPOAYKTA PEaKlUH MO U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
OJTHOT'O M3 UCXOAHBIX BEHIECTB UJIH MPOLYKTOB PEaKIIHH ).

Kucaoponconep:kanue oprannyeckue coeJuHeHHs!

[penenbHble OHOATOMHBIE CHIUPTHL. METaHONI M 3TAHON: CTpOSHHE, HU3NYECKHe W XMMHUUYECKHE CBOMCTBA (PEaKMU ¢ aKTHMBHBIMH METAaJUIAMH, TaJOr€HOBOIOPOIAMH,
ropeHue), npuMeHenne. BogopoaHsie cBsI3u MEXy MOJIEKYJIaMH CIUPTOB. JlelicTBre MeTaHONa U 3TAaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaTOMHbIE CIUPTHL. DTHICHTJIMKONb W TIMIEPUH: CTpoeHHe, U3NYecKHe W XUMHUYECKHEe CBOMCTBA (B3aMMOJICHCTBHE CO INEJIOYHBIMH METaJUIaMU, KauyeCTBEHHAS

peaxiysi Ha MHOr0aTOMHbIE CIUPTHI). JleificTBue Ha oprann3M denoBeka. [IpuMeHeHne rmiepuHa 1 3THIICHTIIMKOIS.

®deHoI: cTpoeHrEe MOJIEKYIbI, GH3NYECKHE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (eHona. [Ipumenenune dheHona.

Anpaeruapl U Kemonvl. DopManbIeTH]l, aleTalbICTH: CTpOcHHE, (H3MYECKHMEe W XUMHYECKHE CBOKMCTBA (PEaKkiMW OKHUCICHUS M BOCCTAHOBJICHHWS, KaueCTBEHHBIC
peaxiyu ), NoJdy4eHHe U MPUMEHEHHE.



OnHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHASI M YKCYCHAs! KHCJIOTBL: CTPOCHHE, (PU3NYECKUEe U XMMHUUYECKHE CBOMCTBA (CBOMCTBA, OOIIME I Kiiacca
KHCJIOT, PEaKIHsl dTepr(DHUKALIIH ), TOTydeHne U mpuMeHeHne. CTeapuHOBast U OJICMHOBAS KMCJIOTHI KaK MPECTaBUTENN BBICIIMX KapOOHOBBIX KM CJIOT. Mblila Kak COJM BBICIIIMX
KapOOHOBBIX KHCJIOT, X MOIOIIEE ICHCTBHE.

CrnoxHble 3¢Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponu3 cnoxubix a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buoioruueckast poib KUPOB.

VYTraeBoasl: cOCTaB, KJIACCU(HUKAIHS YTIEBOJO0B (MOHO-, M- M ToJHcaxapuasl). [oko3a — mpocTeHmii MOHOCAXapua: OCOOCHHOCTH CTPOSHHS MOJIEKYJIIBbI, (H3UYECKHe U
XAUMUYeCKne CBOWCTBa (B3ammojeilicteue ¢ ruapokcugoM wmemu(Il), okucienme amMuauHbIM pacTBopoM okcuaa cepeOpa(l), BoccTraHoBieHHe, OpOMKEHHE TIIOKO3bI),
HaxOXXJCHUE B IPUPOJIe, MPUMEHeHHe, Onoornueckas poib. PotocunTe3. @pyKTo3a Kak H30Mep TITIOKO3bI.

Kpaxman u nemmono3a kak npupoiHble monuMmepsl. CTpoeHHe Kpaxmaia M LesUToo3bl. Pu3nueckrue W XMMHUYECKHe CBOMCTBA Kpaxmana (THIpOJIM3, KaueCTBEHHAs
peaKIs C HOAOM).

BKCHepI/IMeHTaHbeIe MCTOJbI M3Y4YCHHA BCHICCTB MU HUX HpeBpaHleHI/II\/'II IMpOBEACHUC, Ha6.]'IIO)IeHI/Ie U OIMHUCAHHUEC JEMOHCTPAIMOHHBIX OIILITOB: TOPCHHUE CIHPTOB,
KaueCTBEHHbIE PEaKIMK OJHOATOMHBIX COUPTOB (OKHcieHue sraHona okcuaoM Meau(ll)), MHOroaroMHbeIX ciupToB (B3amMoneiicTBue rauuepuHa ¢ ruapokcuaom meau(ll)),
aNbJIeTUIOB (OKHCIIEHUE aMMHAYHBIM pacTBopoM okcuya cepebpa(l) m ruppokcumom memu(Il), B3ammoseiicTBue kpaxmalia ¢ MOIOM), MIPOBEICHUE MPAKTHUECKON pabOoThI:
CBOICTBA PacTBOpa YKCYCHOM KUCJIOTHI.

Pacuérnele 3amaun.

Borumcienus no ypaBHEHHIO XMMHUYECKOH peakimu (Macchl, 00bEéMa, KOJTMYECTBAa HCXOAHOTO BEIIECTBA MM MPOAYKTa PEaKUH M0 U3BECTHBIM Macce, 00bEMY, KOIMIECTBY
OJTHOT'O M3 NCXOHBIX BEIIECTB HJIM MPOIYKTOB PEAKIIUH).

AzoTconeprkalue OpraHuuecKue COeMHEHHS.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHuyeckue coenuHeHus. PU3nvecKre W XMMHYECKHE CBOMCTBAa aMHHOKHUCIIOT (Ha mpuMepe TNHIuHa). bromormdyeckoe 3HaueHne
aMUHOKHCIIOT. Ilentupsl.

Benkn kak mpupojHbIE BBICOKOMOJEKYISPHBIE coenuHeHUs. llepBuuHas, BTOpUYHAsS W TPETHYHAsl CTPYKTypa OenkoB. XHMHUYeCKHe CBOWCTBa OEJIKOB: THIPOIIH3,
JIeHaTypalusl, Ka4eCTBEHHBIE PEaKIIUK Ha OeNKU.

OKcIepuMeHTalbHbIE METOABl U3yUeHHS BELIECTB M WX MPEBpAllCHUil: HAOJIIOJAEHUE M OIMMCAHWE JAEMOHCTPALIMOHHBIX OIBITOB: JAEHATypalus OeJKOB MpHU HarpeBaHHUU,
I[BETHBIC PEAKIIUN OCIIKOB.

BbicokoMoekyasipHbIE COeTMHEHUS

OCHOBHBIE TIOHSTHS XMMUHM BBICOKOMOJIEKYJSIPHBIX COEAWHEHHMH: MOHOMEp, HOJIMMEpP, CTPYKTYpPHOE 3BEHO, CTEICHb MOJMMEPU3ALUH, CPEOHSI MOJIEKYJspHas Macca.
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSMHEHUH — MOIMMEPU3aLs U TTOJIMKOHICHCALIUS.

DKCHepUMeHTaIbHbIE METOIbI N3yUEHHsSI BEIECTB U X MPEBPaIleHNi: 03HaKOMJIEHHE ¢ 00pa3liaMy IPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

MesxmpeaMeTHbIE CBSI3U.

Peanm3anus MeXNpeIMETHBIX CBA3eH NpU M3Y4YEeHMH OpraHndeckod xumuu B 10 Kiacce OCyIecTBISETCS depe3 MCIONb30BAHME KaK OOIIMX eCTeCTBEHHO-HAyYHBIX
MOHSATHI, TaK ¥ MOHATUH, SBJIAIOMUXCS CHCTEMHBIMU JJIS1 OTJEIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

Oobume ecTecTBEHHO-HAyYHbIE IOHSATUA: SIBICHUE, HAYYHBIH (pakT, TMUIIOTE3a, 3aKOH, TEOPHs, aHaJIM3, CUHTE3, KiacCu(UKaIsl, IEPHOANIHOCTD, HAOMIOICHHE, N3MEPEHUE,
HKCTIEPUMEHT, MO/ICTMPOBAHHE.

®usnka: marepus, SHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTHYECKUH ypPOBEHb, BEILECTBO, TENO, O0BEM, arperarHoe COCTOSHHE BELIECTBA, (DH3MUECKUE
BEJIMYMHBI U €IMHUIIBI UX H3MEPEHHSL.

Buonorus: knetka, opranusm, ouocdepa, 0OMeH BelecTB B opranusMe, GorocHHTe3, OMOJIOTHYECKH AKTUBHBIE BelecTBa (OSNKH, YTIIEBOIBI, JKUPBI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHBIE TOPOIBI, MTOJIE3HBIE HCKOMAeMbIe, TOTUTBO, PECYPCHI.

Texnomorus: MUIICBLIC ITPOAYKTBI, OCHOBEI PALIMOHAJIIBHOI'O MUTAHUA, MOIOIINE CPEACTBA, JICKAPCTBCHHBIC U KOCMETUYCCKHUE NIPCIIaparbl, MaTCpUaJibl U3 HCKYCCTBCHHBIX U
CHUHTETHYECKUX BOJIOKOH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA HA BA30OBOM YPOBHE
JIMMHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHHS K Pe3ysibTaraM OCBOCHHUS OOYYAIOIIUMICS MPOTPaMM CpEJHEro oOIIero o0pa3oBaHWs (JMYHOCTHBIM, MeETal peJMETHBIM U
npeaMetrHeiM). HaydHo-MeToauueckoil OCHOBOW AJisl pa3pabOTKH IUIAHUPYEMBIX pPe3yJbTaTOB OCBOGHHMS MPOTpaMM CpeaHero olImiero oOpa3oBaHMsI SBISAETCS CUCTEMHO-
JeSITeIbHOCTHBIA TTOAXOI.

B cooTBeTcTBUM ¢ CUCTEMHO-ACATEILHOCTHBIM MTOJIXO/I0M B CTPYKTYPE JITUHOCTHBIX PE3YJIbTaTOB OCBOCHHMSI IIpeIMeTa « XUMHs» Ha YPOBHE CpeJlHero o0iiero oopa3oBaHus
BBIJICJICHBI CIIYIOIINE COCTABIISIONINE:

- 0CO3HAHME 00YJAFOUIMMUCS POCCUICKON IpakaaHCKONW MIEHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHO;

- HAJIMYU € MOTUBAIIUHN K 06y11eH1/n0;

- LI€TICHAMPABJICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUIM IMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH U HCTOPUYECKUX TPaAULINA 6a30BOH HAYKH XU MUH;

- TOTOBHOCTH H CHOCO6HOCTB 06yt1a}01u1/1xc51 PYKOBOACTBOBATLCA B cBOeH JACATCIbHOCTH HCEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMHU, IIPUCYHIUMU HeJ’[OCTHOI\/’I CUCTEMCE
XMUMUYECKOro 00pa3oBaHMs;

- HAJIMYKE TPaBOCO3HAHUS IKOJIOTMYECKON KyIbTYPhI U CIIOCOOHOCTH CTaBUTh L€ U CTPOUTD KU3HEHHBIC TUIAHBL.

JImuHOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa « XUMHS» TOCTUraloTCs B €IUHCTBE Y4eOHOW M BOCHHUTATENIBLHOM IEATEIBbHOCTH B COOTBETCTBHHM C T'YMAaHHUCTHUYECKUMH,
COIIMOKYJIBTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH U HJiealaMl POCCHICKOTO TPa)KaaHCKOTr0 0OIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M ITPaBHJIaMU TIOBEICHUS,
CIOCOOCTBYIOIMMHU ITPOLIECCaM CaMOIIO3HAHHSI, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTaH OBJICHUS IMYHOCTH 00YJaIOIIMXCSL.

JImuHOCTHBIE pe3ybTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTpPakaroT CHOPMHPOBAHHOCTH ONbITa IO3HABATENHHOH M MPAKTUYECKOW JESATENbHOCTH 00 YYaloUIMXCs IO
peann3ayy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCKOr0 BOCTIMTAHUS .

OCO3HaHMSI O0YUYAIOIMMHUCS CBOMX KOHCTHTYIIMOHHBIX IIPAB M 00SI3aHHOCTEH, YBaXKCHHUS K 3aKOHY U ITPABOIIOPSIKY;

MPeCTaBICHUS O CONMAIBHBIX HOPMaX M MPaBHJIaX MEXIMIHOCTHBIX OTHOIIIEHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATENBHOCTH MpPH CO3JaHUHM YYEOHBIX IMPOEKTOB, PEIICHWH y4YeOHBIX W ITO3HABATENBHBIX 3a/ad, BBITOJHCHUH XHMHYECKUX
9KCTIEPUMEHTOB;

CNOCOOHOCTH TIOHUMATh M TPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apryMEHTBI JIPYTUX MPU aHAIN3E PA3TMYHBIX BUJIOB YUEOHOW JEATENbHOCT H;

2) NIaTPpUOTHYECKOT0 BOCIIMTAHMSA .

IEHHOCTHOI'O OTHOHICHHA K UCTOPUYCCKOMY 1 HAYYHOMY HACJICIHIO OTE€YECTBEHHOM XUMUH,

YBa)KEHHUS K IMPOLECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTHYECKOTO NMPUMEHEHHs] XHMHH, OCO3HAHMS TOrO, YTO JOCTIDKEHHS HAYKH €CTh PEe3YNbTaT JJIMTEIbHBIX
HaOTIOZICHHH, KPOITOTJIMBBIX IKCIIEPHMEHTAIBHBIX IIOMCKOB, TIOCTOSHHOTO TPy/a YYEHBIX U TPAKTUKOB,

WHTEpeca 1 MMO3HaBaTEJIbHBIX MOTHBOB B MOJIyYEHHH U MOCIEAYIOLIEM aHajn3e MHHOPMAIIMH O MEPEeJOBbIX JOCTIXKEHUSIX COBPEMEHHON 0TE€UEeCTBEH HOM XUMHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOT O TOBE/ICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYalllH, CBSI3aHHBIC C XUMHUUYECKHMHU SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEICHHS, OPHEHTHPYSICH HAa MOPAJILHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MIOBE/ICHHE U MOCTYIIKH CBOUX TOBAPHUIIEH C MO3ULIMI HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI 3THX MMOCTYIIKOB;

4) popMHpPOBaHUS KYJIBTYPbI 310POBbSI:

MOHUMAaHUS [IEHHOCTEN 3J0POBOT0 M O€30IacHOro 00pasa )KU3HU, HE0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (PU3HYECKOMY M MICUXHUYECKOMY 3/I0POBBIO;

cobmroeHns paBuil 0€30MaCHOr0 OOPAIEHNS C BEMIECTBAMH B OBITY, TOBCETHEBHOMN KHU3HH U B TPYAOBOU JAESTEIHFHOCTH,

MOHMMAHHMS IIEHHOCTH MTPaBHJI HHIMBHIYAIFHOTO ¥ KOJUIEKTHBHOTO 0€30IacHOr0 MOBEACHHS B CUTYALUX, YTPOXKAIOLINX 30POBBIO M KU3HH JTIOJCH;

0CO3HAHMS TOCJIEACTBUI U HEMTPUSATHSI BPEAHBIX IPUBBIUEK (YIOTPEOICHUS aKOToMIs, HAPKOTUKOB, KYPEHHS);

5) TpynoBOro BoCIMTAHMSA:

KOMMYHHMKATHUBHOM KOMIIETCHTHOCTH B Y4eOHO-HCCIICI0BATEIILCKOM JEATSIIbHOCTH, OOIIECTBCHHO MMOJIC3HOM, TBOPYECKOM U APYTHX BUIAX ACITEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acCTHE B PEIICHUH IPAKTUUECKUX 33/1a4 COLMANTbHON HAIIPABICHHOCTH (B paMKaxX CBOEro KJiacca, LIKOJIbl);



MHTEpeca K MPaKTUYECKOMY U3y4eHUI0 Mpodeccuii pa3IMyHOro poja, B TOM YKClie Ha OCHOBE TPUMEHEHHS IPEIMETHBIX 3HaHUH 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TpyJla U pe3ysibTaTaM TPYAOBOH €ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHAMBHIYaJIbHOM TpaeKTOpuu oOpa3oBaHWs, Oyaymiell mpodeccnu W peaju3aldd COOCTBEHHBIX JKM3HEHHBIX MJIAHOB C yYETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUH, MHTEPECOB U MOTpeOHOCTeN 00IIeCcTBa;

6) IKOJIOrH4eCKOro BOCIIMTAHMA:

9KOJIOTHYECKH 11€71ecO00pa3HOro OTHOIIEHHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHHMSI KU3HU Ha 3eMiie;

MOHMMAHHSA TII00ABHOTO XapaKTepa IKOIOTHYECKUX POOIIEM, BIHMSIHIS SKOHOMHIECKHX TPOIIECCOB HA COCTOSHUE MTPUPOTHOM U COIMAIIBHON Cp eIbl;

0CO3HaHMS HEOOXOAMMOCTH HCIOIB30BaHUS JOCTHKEHUH XUMUH JIJIS1 PEIICHU ST BOITPOCOB PAIMOHAIBHOTO TPUPOIONONE30BAHMS

AKTUBHOTO HEIPHSITUS JICHCTBUH, MPHUHOCSIIMX BpEJ] OKPYXKAaoIled NPUPOAHON cpele, YMEHHsS MNPOTHO3UPOBATh HEOIAaronpUsTHBIE HSKOJOTHMYECKHE IOCIIECTBUS
MIpEATPUHIMAEMBIX TEHCTBUM 1 MPENOTBPAIIATh HX;

HaJIN4us pa3BUTOI'0 3KOJIOTHMYCCKOTO MBIIIJICHUA, 9KOJIOTHYECKON KYJIbTYPbI, OIIbITa ACATCIBHOCTU IKOJIOTHUECKON HaIIpaBJICHHOCTHU, YMCHHA PYKOBOJICTBOBATLECSA MMU B
MMO3HABATEJILHONW, KOMMYHHKATUBHON U COLMAIIBHOM MIPAKTUKE, CTIOCOOHOCTH U YMEHHUSI aKTUBHO MTPOTUBOCTOATH UIEOJIOTHH XeMOpoOHu;

7) HEHHOCTH HAYYHOT'0 IO3HAHUS:

c(hOopMHPOBaHHOCTH MUPOBO33PEHHU S, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U OOILIECTBEHHOMN MPAKTHKH;

NOHMMAaHMS CHeUU(PUKA XMMHHM KaK HAayKH, OCO3HAaHHUS €€ ponu B (OPMHPOBAHUHM PAIMOHAIBFHOIO HAyYHOI'O MBIIIJICHHUS, CO3/IaHHUH IIEJIOCTHOTO IPEACTAaBICHHS 00
OKpY’KaloIlleM MHUpe KaK O eJMHCTBE MPHUPOJIBI M YEJIOBEKa, B TO3HAHUH MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH IPOOJIEM COXPAHEHHUS IPUPOAHOTO PAaBHOBECHS;

yOexnEHHOCTH B 0COOOM 3HAUUMOCTH XHMHH JJISi COBPEMEHHOM LMBHIIM3ALMU: B €€ T'yMaHHCTHYECKOH HAMpPaBIEHHOCTH M BAXXKHOW POJM B CO3JaHUU HOBOH 0a3bl
MaTeprallbHON KYJBTYpPbI, PEINICHUH TI00aBHBIX MPOOIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPHEBOM, SJHEPIeTUYECKOM, MUIIEBOM M SKOJIOTMYECKON 0€30IacHOCTH, B
Pa3BUTHH MEIUIMHBI, 00ECIIEYEHUH YCIOBUH YCTICIIHOTO TPY/a U AKOJIOTUYECKH KOM(POPTHON KU3HM KaXKJOT0 YjeHa o0IIecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MTOHUMAaHHMSI CYIIIHOCTH METOJJ0B TIO3HAHUS, HCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOy4aeMble 3HAHUS
JUISL aHal3a U OOBSICHEHHMsI SIBICHUH OKPYKAIOIETO MUPa M MPOUCXOSMIIMX B HEM M3MEHEHUH, YMEHUs JlelaTh 00OOCHOBAHHBIC 3aKIIIOUEHHsI HA OCHOBE HAYYHBIX (DaKTOB U
HMMEIOIIMXCS TaHHBIX C LEJbI0 OTy4YEHHs JOCTOBEPHBIX BHIBOOB,;

CIOCOOHOCTH CaMOCTOSITEIFHO UCTIONB30BaTh XUMHUUECKIE 3HAHUSI AJIS1 pEIICHHsI POOJIEM B PEeabHBIX KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U HCCIIeIOBATEhCKOM NesITeTbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY O0OPa30BaHUIO U CaMOOOPA30BAHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHWU MO XMMHUHU B COOTBETCTBHHU C KU3HEHHBIMH
NOTPEOHOCTSIMU;

MHTepeca K 0COOEHHOCTSIM TPYy/a B Pa3IM4HbIX cdepax MpodeccCroHaIbHON AESTEILHOCTH.

METAINPEIMETHBIE PE3YJbTATbI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHSI yUeOHOTO IpeiMeTa « XUMHUS» Ha YPOBHE CpPeJTHEro 00Iero o0pa3oBaHust BKIFOUAIOT:

3HAYUMBIE I (POPMUPOBAHHSI MHUPOBO33PEHUS O0YJAIONMXCS MEKIAUCIHMILTMHAPHBIC (MEXIPEIMETHBIC) OOICHAYIHbBIE MOHSATHS, OTPAKAIOININE IEJIOCTHOCTh HAyYHOH
KapTUHBI MHpa U CIENU(UKy METOMOB IO3HAHUS, MCTOIB3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPIUs, SBJICHUE, MPOIECC, CHUCTEMa, HAy4HBIH (akKT,
MIPHHITHIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI, UCCIeI0BaHUe, HAOIIOICHHE, N3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE YYcOHBIC JEHCTBUSA (ITO3HABaTENbHBIC, KOMMYHHKATHBHBIC, PETYJITHBHBIC), oOecreunBaromue (QopMmupoBaHue (YHKIHMOHAIGHOW TPaMOTHOCTH H
COLIMATIFHON KOMITETEHITHH 00YJaroIInuXCsy;

CITOCOOHOCTh OOYYArOIIUXCsI UCIOJIh30BaTh OCBOSHHBIC MEKIMCIMIUIMHAPHBIE, MUPOBO33PEHUCCKHIE 3HAHUS U YHHUBEPCAJIbHBIC y4eOHBIC JEHCTBHS B IO3HABATCIBHON H
COLIMAIBHON IIPAKTHUKE.

MeranpeaMeTHbIE pe3yITaThl OTPAXKAIOT OBJIa/ICHHUE YHIUBEPCATBHBIME YI€OHBIMU TO3HABATEIHHBIMI, KOMMYHUKATHBHBIMHU U PETYISITUBHBIMU ACUCTBUSMHU.

OBJiaieHHe YHUBEPCATbHBIMU Y4eOHBIMM NO3HABATEIbHBLIMU IEHICTBUSIMU:

1) 6a3oBbIe JJorHYecKHe AeCTBHSA:

CaMOCTOSATEINILHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh IIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeneIsITh LEeU ACATEAbHOCTH, 3a/1aBast MapaMeTPbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH PE3yIbTaThl ACSTEIBHOCTH C MOCTABICHHBIMU LIETISIMU;



WCIIONBb30BaTh MPH OCBOCHUM 3HAHUI MPHEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATh XapaKTepPHbIE MPU3HAKK MOHSATHHA W YCTaHABIMBATH WX B3aMMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIINE MOHSITHUS IS O0OBSCHEHHSI OTACTBHBIX (PaKTOB U SIBJICHU,

BBIOMPATh OCHOBAHMSI M KPUTEPHHU I KIACCU(HKALINH BEIIECTB U XUMUIECKHX PEaKIIHA;

YCTaHABIMBATh MPUINHHO-CIIEACTBEHHBIE CBS3H MEKITy N3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHUS (MHAYKTHBHBIC, JeIyKTUBHbIC, IO AHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHBACMBIX SBICHHSIX,
(hopMynHpPOBaTh BBEIBOABI U 3aKITFOUCHHS;

NPUMEHSTHh B TIpoOLecCe TO3HAHMS, MCIIONb3yeMble B XMMHM CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH, NMPEeoOpa30OBBIBATH MOJEIBHBIC MPEACTABICHUS — XMMHUYECKHH 3HAK
(cumBoI) BreMeHTa, XUMHUYeckas: Gopmyna, ypaBHEHHE XUMHUYECKOW peakiuu — MPU PEIICHWH YU4eOHBIX MO3HABATENHHBIX M MPAKTUYECKUX 3aJa4, MPUMEHSATh Ha3BaHHbBIE
MOJIENIbHBIE MTPEJICTABIICHUS JIJIS BBISIBIICHUSI XapaKTEPHBIX MMPU3HAKOB H3YYaEMBbIX BEIIECTB M XUMUYECKUX PEAKITHA.

2) 6a30BbIe HCCaeA0BATEIbCKHE TeCTBHSA:

BIIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMHUECKUX PEaKIIHH;

(dbopMynMpoBaTh LENMM U 33JaYdl HCCIIEAOBAHHUS, MCIIOJIb30BATh MOCTABJICHHBIE U CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIE BOMPOCH B KauyecTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI 7151 ()OPMUPOBAHMS THIIOTE3BI 110 MTPOBEPKE MPABHIBHOCTH BHICKA3bIBAEMBIX CYXKICHUIL;

BJIAJIETh HAaBBIKAMHM CAMOCTOSITEJIBHOTO IUIAHHUPOBAHHUS M IPOBEACHHS YUYCHHYECKUX SKCIEPHUMEHTOB, COBEPILICHCTBOBATH YMEHHs HaOJIOAAaTh 3a XOAOM IIpolecca,
CaMOCTOSATENIBHO TIPOrHO3MPOBATh €ro pe3yibTar, (opMynupoBaTh OOOOLIEHHS U BBIBOABI OTHOCHTENIBHO JOCTOBEPHOCTH pE3yJbTaTOB HCCIEIOBAHUS, COCTABIIATH
000CHOBaHHBIN OTUYET O Mpo/IeTTaHHON padoTe;

npUOOpETaTh OMBIT YIEHUUECKOW UCCIIEIOBATEIBCKON U MIPOSKTHOM AESTEIbHOCTH, MPOSABISATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TIOMCKY METOAOB PELICHUs
MPAaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB O3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPHMEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX MH(popMarmu (HaydHO-NOMYJIApHAs JUTEpaTypa XHMHUUYECKOrO COJEpKaHWs, CIIpaBOYHBIE 1MOcoOus, pecypcel VHTepHeTa),
aHAM3UPOBATh MH(YOPMAIIHIO PA3TIMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEPOTHBOPEUUBOCTE;

(opMyIHpOBaTh 3aMPOCH! U IPUMEHATH PA3TNIHBIE METOJIBI TIPH MTOMCKE M 0TOOpe MH(pOpMAaLuK, HEOOXOMMOH IS BBITIOJIHEHHS YIeOHBIX 33/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCIOIB30BaHUS HH(OPMAIIHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U Pa3JMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BEIOMPATh ONTHMANBHYIO ()OPMY MpeICTaBICHUsI HH(QOpMaIUK (CXeMBbI, rpaduKy, AUarpaMMBbl, TaOJIUIIBI, PUCYHKH U JIpYTHE);

WCIIONb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPH PabOTe C XMMHUUYECKOW MH(pOpPMAaLUel: MPUMEHATh MeXIpeaAMeTHbIe (Pu3niyeckue u MaTeMaTHYECKHE) 3HAKU U
CUMBOJIBL, (hOpMYJIBL, aO0peBHATYpBI, HOMEHKIIATYPY;

MCIIOJB30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATTISAHOCTH.

OBgJi1aieHNe YHHBEPCATbLHBIMI KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3a/laBaTh BONPOCHI IO CYILECTBY OOCYKIaeMOW TeMbl B XOJ€ AWAiora H/MiM IUCKYCCHM, BBICKA3bIBaTh HJEH, (POPMYyIHpPOBAaTH CBOM MPEIJIOKEHH S OTHOCHTEIBHO
BBINTOJIHEHNS TIPEUIOKEHHOM 3a1a4n;

BBICTYIIATh C MPE3EHTAIMel Pe3ysIbTaToB M03HABATEIbHON JAEATEIbHOCTH, TOITYyYEHHbBIX CAMOCTOSTEIBHO NI COBMECTHO CO CBEPCTHUKAMU P BBITOJIHEHU M XUMHYECKOTO
9KCIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCIEIOBAHWIO CBOMCTB M3Y4YaE€MBIX BEIIECTB, peau3aldd y4eOHOro MpoekTa M (POpMyIHpOBAaTh BBIBOIABI IO pe3ylbTaTaM
MPOBENEHHBIX MICCIIEIOBAHUIA TyTEM COTIIACOBAHMS MO3MIINH B X07e 00CYKICHUSI 1 0OMEHA MHEHUSIMH.

OBianenne yHuBepPCAIbHBIMH PEryJISITHBHBIMM AeiiCTBUAMU:

CaMOCTOATENHHO TUIAHUPOBAaTh M OCYLIECTBISTH CBOIO IO3HABATENBHYIO JESTENBHOCTH, ONMpEAessas e€ Lend M 3a/1aud, KOHTPOIMPOBATh W MO MEpe HEOOXOAMMOCTH
KOPPEeKTHPOBATh MPEAJIaraeMblii alrOpuTM JASUCTBUH MPHU BHIMOJHEHUH YYEOHBIX W HCCIENOBAaTENLCKUX 3a/ad, BEIOMpaTh Hanbonee 3QQPEeKTUBHBIA CHOCO0 MX pelIeHUus ¢
y4€TOM NOTyYeHHU ST HOBBIX 3HAHWH O BEIIECTBAX M XUMHUYECKUX PEaKIHIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOCH AEATEIBHOCTH Ha OCHOBE CaMOAHAJII3a M CAMOOLICHKH.

NPEJAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca « OpraHndeckas XuMHsD» OTPaXkaroT:



c(hOpMHUPOBaHHOCTH MPEACTABICHUN O XUMHUIECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHONW KapTHHBI MHpa, POJIM XUMHUH B TIO3HAHHU SIBICHUH MPUPOABI, B POPMUPOBAHUU
MBILUIEHHUS] U KYJIbTYphl JINYHOCTH, €€ (DYHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM Uil pelIeHHs] MPAaKTHUECKUX 3a/1a4 M SKOJOTHYECKH OOOCHOBAaHHOT'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHOH Cpejie;

BIIaJICHUE CUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIMOJIATAONINE TMOHSATHA (XMMHUYECKHH SJIEMEHT, aroM, SJIEKTPOHHAs 000J0YKa aTtoMa, MOJEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHIATEIbHOCTh, XUMHUECKAs CBsI3b, CTPYKTypHask Gopmyna (pa3BEpHyTast U COKpaméHHas), Mojb, MOJISIpHAs Macca, MOJSIPHBIA O0BEM, YIIIepOIHbINA
CKeJleT, (DyHKIMOHAJIbHAs TPyMNIa, pajuKal, U30MepUs, U30Mepbl, TOMOJIOTMYECKUI psil, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOA U a30TCOAEpKAIMe COCTUHEHUs, MOHOMED,
MIOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COSAMHEHNS ); TEOPHU U 3aKOHBI (TEOpPHs CTPOSHHUS OpraHnydeckux BemecTB A. M. ByrnepoBa, 3aKoH COXpaHEHHST MaCChI
BEIIECTB); 3AKOHOMEPHOCTH, CHMBOJIMUECKHIH SI3bIK XUMUHW; MUPOBO33PEHUYECKHE 3HAHUS, JIeKAIlMe B OCHOBE MOHUMAaHUS MPUIMHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJICHUH,
(hakTonornyeckre CBEJCHNUS O CBOWCTBAX, COCTaBe, MONyYCHUH W 0E30MacHOM HCIONb30BAHMY BaXKHEHIIIMX OPraHUYeCKUX BEIIECTB B OBITY M MPAKTHYECKOH JESTEIHHOCTH
YeJIOBEKa;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC IMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb WX B3aMMOCBA3b, HCIIOJIB30BATbh COOTBCTCTBYIOIIHME IMOHATHUA IIpU OIMHMCAHUHN
COCTaBa, CTPOCHHSI ¥ IPEBPAILCHUH OPraHMYECKUX COCTMHEHUIA;

c(OPMUPOBAHHOCTh YMEHMH MHCIIOJIb30BaTh XUMHYECKYI0O CHMBOJMKY JJISI COCTABJIECHHUS MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpaiméHHOHN) (opmyi
OpPraHMYECKUX BEIIECTB M YPAaBHEHUH XUMHUYECKHMX PEaKUWid, H3rOTaBIMBATH MOIENIH MOJEKYJ OpraHM4YeCKUX BELIECTB [UIA WJUTIOCTPAlMM HMX XUMHUYECKOro M
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATh IPHUHAUIC)KHOCTh H3YyYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONpENeNéHHOMY KJaccy/rpyIime
coeuHeHNH (YrJIeBOAOPOIBI, KUCIOPOA U a30TCOAEpIKaIlNe COeAUHEHUs, BHICOKOMOIIEKYIISPHBIE COEAMHEHNs), JaBaTh UM Ha3BaHUS IO CHCTEMaTHYECKOW HOMEHKJIAType
(IUPAC), a Takxe IpUBOANTH TPUBUAIIBHBIEC HA3BAHMS OTIEIBHBIX OPraHUYECKHUX BEUIECTB (ITHJICH, MPOIMIICH, alle TUIIEH, STHJICHTJIMKOIIb, TIIMIEpHH, GeHou, ¢popmanbaernsn,
alleTalIbJIer U], MypaBbUHAS KUCJIOTA, YKCYyCHAs KUCIIOTA, OJIEMHOBAsl KMCJIOTa, CTEApHHOBAsl KUCIIOTA, IIII0K03a, PPyKTO3a, KpaxMal, LeJUII0103a, [IUIHH);

c(OPMUPOBAHHOCTH YMEHHS ONPENEIISATh BUIBI XUMUYECKON CBS3U B OPraHMYECKUX COCTUHEHUSX (OMMHAPHBIC U KPAaTHBIE);

c(hOpMHUPOBaHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPHH CTPOCHUSI OpraHnveckux BemecTB A. M. ByTnepoBa nist 0ObsICHEHHS 3aBHCUMOCTH CBOWCTB BEIECTB OT MX
COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHS MACChI BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOEHHE, (PU3NYECKHE W XHUMHUYECKHE CBOWCTBA THIWYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OpraH M4eCKUX
BEIlleCTB (METaH, 3TaH, 3THJICH, MPONWIEH, aleTuieH, OyraaueH-1,3, metunOyragueH-1,3, OeH30/1, METaHON, 3TAHON, TUIEHIVIMKOJb, TNIMIEPHH, (EHON, aleTaiblIeru,
MypaBbHHAs W YKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxmal, LeJUTI0I03a, aMHUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBAaTh TE€HETHUECKYIO CBS3b MEXAY HHMH YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUIA C HCTIONH30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHMSI XapaKTEepPHU30BaTh HCTOYHHKH YIJIEBOJOPOAHOTO ChIpbs (HE(THb, MPUPOIHBIN ra3, yroib), CHOCOOBI HMX MHEpepabOTKH W MPaKTHUECKOe
MIPUMEHEHHUE MTPOTYKTOB IIEPePadOTKH;

c(hOpMHUPOBaHHOCTh YMEHHWH MPOBOAWUTH BBIYMCICHHS MO XUMHYECKMM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEaKUHU IO
M3BECTHBIM Macce, 00bEMY, KOMYECTBY OAHOTO U3 MCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIIMN);

c(OPMUPOBAaHHOCTh YMEHMH BIIaJIeTh CUCTEMOH 3HAHWI 00 OCHOBHBIX METOJAX HAYYHOTO ITO3HAHMWS, HUCIIOJb3YEMbIX B XUMMHU INPU M3YYCHUH BEIIECTB M XUMHUYECKUX
sBIICHUN (HaOyofeHne, U3MEpeHne, SKCIIEPUMEHT, MOJCINPOBAHKE), UCIIONb30BaTh CHCTEMHbIE XMMUYECKUE 3HAHUS JUIS MPUHSATHS PEIICHWH B KOHKPETHBIX XU3HEHHBIX
CHUTYaIHsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBaHHOCTh YMEHHUI COOJIONATH MpaBHiIa MOJB30BAHUS XMMHUECKON TIOCYIOH M JTab0OpaTOpHBIM 000pYyJ0BaHMEM, a TAaKKe MpaBuiia OOpalleHrs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIIMSIMH IO BHIIOIHEHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBaHHOCTh YMEHHMH IJIAHUPOBATH M BBITIOJHATH XMMHUYECKUI SKCHEPHUMEHT (MPEBPAIeHUs] OpPraHHYECKUX BEIIECTB IPH HATPEBAaHWUM, MOMYUYCHHE STUIICHA U
W3y4YeHHE ero CBOMCTB, KAUECTBEHHBIC PEAKIMM OPTaHWYECKUX BEINECTB, JCHATYpAIMs OSKOB MPU HArpEeBaHWH, [IBETHBIC PEAKIMH OEJKOB) B COOTBETCTBUU C TPABHIIAMH
TEXHUKH O€30ITacHOCTH TIpH OOpAIeHWH C BEIIECTBAMH M JIaOOpaTOPHBIM O0OpYHOBaHWEM, IIPEJCTABIATH PE3YNIbTaThl XUMHYECKOTO HKCIIEpUMEHTa B (opMe 3armcu
YpaBHEHUH COOTBETCTBYIOIIMX PeakMid U (POpMyIHPOBaTh BEIBOBI HA OCHOBE 3TUX PE3yJbTaTOB;

c(OpMHUPOBaHHOCTh YMEHUM KPUTUYECKU aHAJIM3UPOBATh XMMUIECKYIO HH()OPMALIM IO, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBa MaccoBOi HHpopMarmu, MaTepHeT u
APYTHX);



c(hOopMHPOBaHHOCTh YMEHUN COOIONATH MPaBHJIa SKOJIOTMYECKU 11eJIeco00pa3HOro moBeACHHUS B OBITY M TPYAOBOM JAEATEILHOCTH B LENSIX COXPaHEHHS CBOETO 3A0POBBS U
OKpy’Karolllell MPUPOIHOM Cpenbl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBI ONPEAEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbIca nokasatens 1K,
MOSICHATH Ha NIPUMEpPax CIIocOObl YMEHBIICHUS M IIPEJOTBPALIEHHUS UX BPEIHOI'O BO3ACHCTBHS HA OPraHU3M YEJI0BEKa;

JUI 00yYaIOIIUXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE MPUMEHSTH 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHHUS BEIIECTB M XUMHUYECKHX

SIBJICHHIA.
TEMATHNYECKOE IINTAHUPOBAHUE

No KoanuyecTBo yacoB JaexkTponHble (TUGpoOBHIE)
HauMeHOBaHME Pa3/1eJ10B H TE€M IPOrPaMMbl
n/n Bcero KoHTposbHEBIE IIpakTHUyeckne oGpa3soBaTesbHbIE PECYPCHI
padoThI padoThI
Pa3nen 1. TeopeTuueckue 0CHOBbI OPraHUYeCKOM XHUMHH
I[IpeameT OpraHnrudyecKol XuMHUH. Teopusi CTPOEHHS OPraHMYECKH https://resh.edu.ru/
1.1 - 3 P
coenunenuii A. M. Byrneposa http:/alhimik.ru

Uroro mo paznery 3
Paznen 2. YriaeBogopoabl
2.1 IIpeebHble yrIeBOAOPOIB — ATKAHEI 2 https://resh.edu.ru/
2.2 HenpeiesbHble YIIEBOIOPOIbL: ATKEHBI, AJIKAIUEHbL, ATKHHbI 6 1 https://iu.ru/video-lessons
2.3 ApoMarryeckue yriieBoI0pOIbI 2 https://resh.edu.ru/
2.4 ITpupoIHBIE HCTOYHKMKH YIJIEBOIOPOJIOB U UX MEPEPabOTKa 3 1 https://iu.ru/video-lessons
Uroro no pazneny 13
Paznen 3. Kuciaopoacoaep:xaiiye OpraHuyeckue coeInHeHus
3.1 Crmprer. ®enon 3 https://iu.ru/video-lessons
3.2 Anbnernapl. Kap6onossie kucnorsl. CII0KHBIE (PHPEI 7 1 https://resh.edu.ru/
3.3 VrreBoip! 3 2 https://resh.edu.ru/
Uroro mo paznery 13
Paznen 4. A3oTcoaep:Kkaniue oprannyeckne coeJnHeHus
4.1 | AMMHBL. AMMHOKH CIOTBI. Benku 3 | | https://resh.edu.ru/
Hroro mo paznery 3
Pa3nen 5. BbicokoMoJ1eKYJIsIPHBbIE COeTMHEHHS
5.1 | ITnacrmaccel. Kayayxu. Bonokna 2 | | http:/alhimik.ru

HUroro mo pasaeny 2
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IHHOYPOYHOE IINTAHUPOBAHMUE

Ne KosmyecTBo 4acoB Hara DJIeKTpoHHbIEe U} POBHIE
Tema ypoka u or 6
padoThI padoThl
1 TTpeMeT OpraHuueckoil XHMHH BCIOMHUTH ¥ TPUMEHHUTH COOTBETCTBYIOIINE https://resh.edu.ru/
b - -
o5 BOSHMKHOBEHME, DASBHTHE H 1 €CTECTBEHHOHAYYHbIC 3HAHHS. BBISIBIISATH CBSI3b http:/alhimik.ru
’ MEKIy POYMTAHHBIM M COBPEMEHHOM https://iu.ru/video-lessons

3HateHme PEATBHOCTHIO

2 | Teopus crpoenus AHaIM3UpOBaTh, HHTEPIPETHPOBATH JAHHBIE U https://resh.edu.ru/
OPraHHUECKHX COCTMHCHMI A NenaTh COOTBETCTBYIOINIME BBIBOABL Beromuuts u - |http:/alhimik.ru
M. EVINenoBa. ef OCHOBHLLE 1 [IPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons

- PYTICPOBa, Hay4Hble 3HaHHsL. [IpennoKuTh 0OBICHUTEIILHBIC
TTOTIOMHCHMA UIIOTE3BI.

3 | IpencrasneHwue o AHaTH3UPOBATh, HHTEPIPETHPOBATH TAaHHBIC U https://resh.edu.ru/
KJIaccH(GUKAIIN OPraHMYEcKHX nenath COOTBETCTBYIONIME BbIBOIBL. Beromuuts n - |http:/alhimik.ru
pemects. Homenknarypa [IPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons
(cHCTemaTHuECKas) 1 1 HayuHbIe 3HaHUS. [IPeIOKUTh OOBICHUTEIIBHBIC

TUIOTE3BI.
TPUBHAJIbHbIC HA3BAHUS
OpraHMYECKHX BEIIECTB

4 [IpeiI0KUTH CITOCO0 HAYIHOTO MCCIICTOBAHMS https://resh.edu.ru/
AJIKaHBI: COCTAB ¥ CTPOCHHE, 1 naHHoro Borpoca. Paco3naBate, ucnons3oBath U [http:/alhimik.ru
TOMOJIOTHYECKUH PS CO371aBaTh OOBSICHUTEIILHBIE MOJICIH U https://iu.ru/video-lessons

[pe/ICTaBJICHHSL.

5 | Meran u 3TaH — npocTenme 1 OOBsICHEHHE YCTPOWCTBA M IPHHIAIIA PAa0OTHI C https://resh.edu.ru/
MIPEICTAaBUTENMN aJKAHOB XUMUYCCKUM 060py,HOBaHI/IeM http/alhlmlkru

6 OrieHUBaTh HAYYHbIC APTYMEHTBI 1 JToKasatenbeTa |[https://resh.edu.ru/
AJIKEHBI: COCTAB U CTPOCHHE W3 pa3IMYHbIX KICTOYHUKOB (HAIpUMep, ra3era, http:/alhimik.ru
cBOliCTE ’ 1 WHTEpHET, KypHauibl). PacriosHaBats gonymenus, |https://iu.ru/video-lessons

T0Ka3aTesIbCTBA U PACCY)KACHHS B HAYIHBIX
TEKCTaXx.

7 OreHUBaTh HAYYHBIC apTYMEHTHI U ToKaszaTesbeTBa |https://resh.edu.ru/
OTHIICH U IPOTTHIICH — W3 pa3IMYHBIX HCTOYHUKOB (HAIpUMeEp, ra3era, http:/alhimik.ru
HPOCTEHIIIHE IPEICTABUTEIH 1 WMHTEPHET, )KypHausl). PacriosnaBare nonymenus,  |https://iu.ru/video-lessons
AITKEHOB I0Ka3aTeNIbCTBA M PACCY)KACHHS B HAYIHBIX

TEKCTax.

8 | [pakrmueckas pabora Ne 1. [Tpeobpa3oBars o7HY (HOpMY IPEICTaBICHHS https://resh.edu.ru/
«ITorydeHue STHIICHA 1 1 1 NaHHBIX B IPYryro. PaszmuuaTh BOIPOCHI, KOTOPHIC http:/al_himik._ru
W3yHeHHe ero CBOHCTE BO3MO)KHO €CTECTBEHHOHAYYHO UCCIIEIOBATb. https://iu.ru/video-lessons




9 | Ankanuensl. byraauen-1,3 u [ToHUMAaTh CMBICIIOBYIO CTPYKTYPY TEKCTa https://resh.edu.ru/
MerunoyTamen-1,3. [onyuenne (ompeaenaTh TEMY, TNIAaBHYIO MBICIIB/HICIO, http:/alhimik.ru
CHHTETHHECKOr0 KayayKa i Ha3HaYEeHHE TEKCTA) https://iu.ru/video-lessons
PE3UHBI

10 | ANKUHBI: COCTaB U OCOOEHHOCTH [TOHMMATh CMBICTIOBYIO CTPYKTYPY TEKCTa https://resh.edu.ru/
CTPOCHHS, TOMOJIOTHYECKUU (OHpC,[[eJIﬂTI: TEMY, TJIABHYIO MBICIIL/HIETO, http/alhlmlkru
I AlIETHIIEH — mpocTeimHii Ha3HA4YCHHE TEKCTa). BCTIOMHUTh M IPUMEHUTh https://iu.ru/video-lessons
HPE/ICTABHTE b ATKHHOB COOTBETCTBYIOIME €CTECTBCHHOHAYYHBIC 3HAHHSI

11 | Byrumcmenus mo yPABHEHHIO [IpeoOpa3oBarh oHY (HOpMY IPECTABICHHS https://resh.edu.ru/
XHMHHECKOI PeaL naHHBIX B Ipyryto. Micronb3oBars uapopmarmio u3 [http:/alhimik.ru

P TEKCTa JUISl PEIICHHUS TPAKTHYESCKOU 3aJ1auH https://iu.ru/video-lessons

12 Vcronb30BaTh HH(GOPMAIIHIO U3 TEKCTA IS https://resh.edu.ru/
ApCHBI: GEH30IT ¥ TOIYOIL. peuIeHUs MPaKTUIEeCKON 3a1a4H. http:/alhimik.ru
TOKCHYHOCTH apCHOB [IpeoOpa3zoBarh 0HY (HOpPMY IPEICTABICHHS https://iu.ru/video-lessons

JTAHHBIX B JIPYTYIO

13 | I'eHeTHueckas CBs3b BCIOMHUTH U TPUMEHHUTH COOTBETCTBYIOIIHE https://resh.edu.ru/
YTIIEBOJIOPOJIOB, eCTECTBEHHOHAYUHBIC 3HaHUsA. [[oHUMAaTh http:/alhimik.ru
NPHHAIEKAIIX K PA3THIHBIM CMBICIIOBYIO CTPYKTYpY TeKcTa (ompenessite Temy, |https://iu.ru/video-lessons
IacCaM [JIABHYIO MBICIIB/H/ICI0, HA3HAYCHUE TEKCTA)

14 | IlpupoaHbIe UCTOYHUKH BBISBIATE CBS3b MEXKY TPOYMTAHHBIM U https://resh.edu.ru/
YTJICBOJIOPOJIOB: HpI/IpO,I[HBII}’I ras COBpeMeHHOﬁ PCaIbHOCTBIO. http/alhlmlkru
W TIOMTYTHBIE He)TSHBIE ra3bl, https://iu.ru/video-lessons
HEe(Th U MPOIYKTHI €&
nepepadoTKu

15 | IlpupoaHbIe HCTOYHHKH [IpeoOpa3zoBarh 0HY (HOpMY IPEICTABICHHS https://resh.edu.ru/
YIJIEBOIOPOIOB: IPUPOJIHEIH a3 MaHHBIX B Ipyrylo. PasimyaTs Bonpocskl, koTopeie  [http:/alhimik.ru
W TIOMTYTHBIE Hed)TSHBIE ra3bI BO3MOXKHO €CTECTBEHHOHAYYHO UCCIICIOBATb. https://iu.ru/video-lessons
He(Th U IPOAYKTHI €€
repepadoTKu

16 AHAJIM3UPOBATh, HHTEPIPETUPOBATD JAHHbIC U https://resh.edu.ru/
Konrponbras pabora mo nenaTh COOTBETCTBYIOIIME BBIBOIBL Bermomuuts u - |http:/alhimik.ru
pasneny «YTIeBoIopoIbD MPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons

HAayYHbIC 3HAHUSL.
17 | TlpenenbHBIC OJHOATOMHBIC [TpeoOpa3zoBarh 0HY (HOPMY MPEICTABICHHSI https://resh.edu.ru/

CITMPTHI: METAHOJI U 3TaHOJI.
Bonoponnas cBs3b

JIAHHBIX B JIPYTy10. PaznmnyaTe BOPOCHL, KOTOPBIE
BO3MOYXHO €CTECTBEHHOHAYYHO UCCIIENOBATh.

http:/alhimik.ru
https://iu.ru/video-lessons




18 | Muoroarovmsie CIHPTHL: [IpeobpaszoBath oHy (HOPMY MPEACTABICHUS https://resh.edu.ru/
MaHHBIX B Ipyryro. PasnuyaTh Bompocskl, koTopeie  [http:/alhimik.ru
ATUJICHIJIMKOJIb U TJIMIIEPUH " .
BO3MOXXHO €CTECTBEHHOHAYYHO HCCIIC/IOBATD. https://iu.ru/video-lessons
19 | denox: cTpoeHUE MOJIEKYJIBI, [TpeoOpa3zoBarh 0HY (HOPMY IPEICTABICHHSI https://resh.edu.ru/
(u3MUYECKIe U XUMUUECKHE JAHHBIX B JIpyTyI0. Paznuyats BOmpockl, KOTOpbIe http:/al_himik._ru
CBOMCTBA, IPHMEHEHIe BO3MO)KHO €CTECTBEHHOHAYYHO UCCIICIOBAT. https://iu.ru/video-lessons
20 Asberer: hopMaTbIeri [TpeoOpaszoBath oaHy (HOPMY MPEACTABICHUS https://resh.edu.ru/
ALETAN 1ML ALCTOH NaHHBIX B Ipyryto. Pasmuyars Bompocskl, kotopeie  |http:/alhimik.ru
B JICTHL AL BO3MOXKHO €CTECTBEHHOHAYYHO HCCIIEIOBATb. https://iu.ru/video-lessons
21 | OmHOOCHOBHBIE ITPEAEITEHBIE BBISIBIATE CBSI3b MEXKTy IIPOYMTAHHBIM U https://resh.edu.ru/
Kap6OHOBLIe KUCJIOTBI: COBpeMeHHOI\/'I PCaIbHOCTBIO. http/alhlmlkru
MYpaBBHHAS H YKCYCHAS https://iu.ru/video-lessons
22 | Ipaktuyeckas pabora Ne 2. [IpeoOpa3zoBarh 0HY HOpPMY IPEICTABICHHS https://resh.edu.ru/
«CBoiicTBa pacTBOpa yKCYCHOI JQHHBIX B IPYTYI0. Pa3audats BOPOCH], KOTOPbIC http:/al'himik._ru
KHCIIOTED) BO3MO)KHO €CTECTBEHHOHAYYHO UCCIICIOBATb. https://iu.ru/video-lessons
23 | CreapuHOBas U ONCHHOBAS BBISIBISTE CBSI3b MEXKITy IIPOYMTAHHBIM U https://re_sh_.edu.ru/
KHCIIOTHI, KAK MPECTABUTENH COBPEMEHHOM PeajibHOCThIO. http:/alhimik.ru
https://iu.ru/video-lessons
BBICILIMX KaPOOHOBBIX KHCJIOT
24 | Mpuia kaKk COJM BEICLIMX [IpeoOpa3zoBarh 0HY (HOPMY IIPEICTABICHHSI https:// rgsh_.edu.ru/
KapOOHOBBIX KHCIIOT, HX NaHHBIX B Ipyryto. PaznnyaTh Bonpockl, kotopeie  [http:/alhimik.ru
MOOIee NefCTBHE BO3MO)KHO €CTECTBEHHOHAYYHO UCCIIEIOBATb. https://iu.ru/video-lessons
25 | CnoxHble 3(HPHI KaK [IpeoOpa3oBars o7HYy HopMy IpeCTaBICHUS https://resh.edu.ru/
TIPOM3BOJIHBIE KAPOOHOBBIX MaHHBIX B Ipyryio. PasimyaTs Bonpocskl, kotopeie  [http:/alhimik.ru
KHCIOT. THAPOIH3 CITOMKHBIX BO3MOXKHO €CTECTBEHHOHAYYHO UCCIICIOBATb. https://iu.ru/video-lessons
3¢upos
26 JHPBI: THIPOIH3, TPHMEHEHHE [TpeoOpaszoBaTh oaHy (HOpMY MpPEICTABICHUS https://resh.edu.ru/
SHOMOrIeCKas Z)m, HDOB ’ NaHHBIX B ApyTylo. Pasmuuars Borpockl, kotopsie  |http:/alhimik.ru
P P BO3MOXHO €CTECTBEHHOHAYYHO HCCIICIOBATD. https://iu.ru/video-lessons
27 | YTeBobl: COCTaB, [TpeoOpa3zoBarhb 0HY (HOPMY IPEICTABICHHS https://resh.edu.ru/
Knaccubukamus. Baskaeiinme NaHHBIX B IPYyryto. Pa3anyaTs BOMPOCkI, KOTOPbIE :falhimik.ru
I pyrymo. P p p http:/alhimik.r
NPe/ICTABHTEIH: TITOKO3a BO3MO)KHO €CTECTBEHHOHAYYHO UCCIICIOBATD. https://iu.ru/video-lessons
¢bpykTO3a, caxaposa
28 [IpeoOpa3zoBarhb 07HY HOpMY IPEICTABICHHS https://resh.edu.ru/

Kpaxman u nesosno3a kak
MIPUPOJHBIE TOTUMEPBI

TaHHBIX B IPYryr0. PazmiyaTe BOIPOCHL, KOTOPHIE
BO3MOYXKHO €CTECTBEHHOHAYYHO UCCIIEI0BATD.

http:/alhimik.ru
https://iu.ru/video-lessons




29 | KonrposbHas paboTa 1mo [TpeobpaszoBarh 0HY (HOPMY IIPEICTABICHHS https://resh.edu.ru/
paszeny MaHHBIX B Ipyryro. PasnuyaTh Bompocskl, koTopeie  [http:/alhimik.ru
«Kucnopoaconepiane BO3MOKHO €CTECTBEHHOHAYYHO UCCIIE0BATb. https://iu.ru/video-lessons

1
OpPraHUYEeCKUe COCTUHEHISD/
Bcepoccuiickas mpoBepouHas
paborta

30 | OOuias xapakTepucTuKa [TpeoOpa3oBarh 0HY (HOpMY IIPEICTABICHHSI https://resh.edu.ru/
a30TCOCPYKAIMX OPTaHIUCCKIX JTAHHBIX B IPYTYI0. Pa3auyats BOMPOCH], KOTOPbIC http:/al'himik. r
coemnennii / Beepoccuiickas 1 BO3MOYKHO €CTECTBEHHOHAYYHO HUCCIIEIOBATh. https://iu.ru/video-lessons
npoBepovHasi pabora

31 BEISIBIATE CBSI3b MEXKTy IIPOYMTAHHBIM U https://resh.edu.ru/
AMMHBL: METHIIAMUH Y AHUJIMH 1 COBPEMEHHOII PeaIbHOCTBIO. http:/alhimik.ru

https://iu.ru/video-lessons

32 | AMHHOKHCIIOTBI KaK AHaTM3UPOBATh, HHTEPIPETHPOBATH TaHHBIC U https://resh.edu.ru/
aM(pOTepHbIE OPraHHUECKHE nenath COOTBETCTBYIONIME BbIBOMBL. Benomuuth u - |http:/alhimik.ru
COCIHHEHHS, HX GHONOTHIECKOS [IPUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons
3HaueHue. [lentuapl. benku kak 1 HAYTHBIC SHAHHA.

HPUPOJTHBIE
BBICOKOMOJICKYJISIPHbIC
COCTMHCHHUSI

33 | OcHOBHBIE TOHATHS XUMUHU BEISBISITE CBSI3b MEXK/y POYMTAHHBIM U https://resh.edu.ru/
BBICOKOMOJIEKYJISIPHBIX 1 COBpeMeHHOﬁ PCaJIbHOCTBIO. http/alhlmlkru
COCHHCHHIA https://iu.ru/video-lessons

34 | OcHOBHBIE METO/IBI CHHTE3a BBISIBIATE CBSI3b MEXKITy IIPOYMTAHHBIM U https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIX 1 COBpeMeHHOI\/'I PCaIBbHOCTBIO. http/alhlmlkru

coequHeHwmit. [1macTmacchl,
Kay4qyKH, BOJIOKHA

https://iu.ru/video-lessons

OBIIEE KOJIMYECTBO HACOB
[10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIbI 1J151 YYEHUKA
Xumust. 10 knace/ O. C. Tadpuensa, U. I'. Octpoymos, C. A. Cnankos. UznarenbeTBo «JIpodar.

METOMYECKHUE MATEPHUAJIBI J1JIAA YUYUTEJIA

1

N B W

~N NN BN —

. Xumus. 10 knacc. Yueonuk (aBropsl O. C. 'abpuensH, U. I'. Octpoymos, C. A. Criaakos).

. MeTtoaunueckoe nocoodue. 10 xnacc (aBropsl O. C. 'abpuessH, U. I'. Octpoymos, U. B. AkcéHoBa).

. [Iporpamma kypca xumun 171t 8—11 kmaccos o0mieoOpa3oBaTenbHbIX yupexaenuit (aBropsl O. C. I'abpuensz, C. A. Crankos).
. Pabouas terpans. 10 kimacc (aBropsr O. C. I'abpuensn, C. A. CnaakoB).

. Oprannyeckas XuMHsl B TeCTax, 3afadax u ynpaxksenusx. 10 kimacc (aBropst O. C. I'abpuensH, . I'. OctpoymoB).

. DnektpoHHas opma yueOHUKa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

. Poccuiickast anexkrponHast mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xusas»io - https://hij.ru/

. [onGopHa nuTepatypsl Mo xumuuio - http://c-books.narod.ru/

. Kypuan " 1 cenrsi6ps” - https://1sept.ru/

. Mudoypox - https://iu.ru/video-lessons

. COOpHHK cTaTell 0 XMMUYECKUX JJIEMEHTaX, WJUTFOCTPUPOBAHHBIN OMMCAHKUEM dKcTiepuMeHToB. -http://ww.periodictable.ru

CAMTHI:

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons



