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IHHOSACHUTEJIBHAS 3AIINCKA

HporpaMMa COCTaBJICHA Ha OCHOBC:

- @enepanabHOI 00pa30BaTEIbHOM MPOTrPaMMBbI CpeaHero odero oopazoBanus ot 18.05.2023 Ne371

- @enepalibHOTO TOCYAAPCTBEHHOr0 00pa30oBaTEeNIbHOIO CTaHJapTa cpeaHero ooluiero oOpa3zoBaHus (yTB. IpHukKa3oM MuHHUCTEpCTBa
oOpaszoBanus u Hayku PO ot 17 mast 2012 1. N 413) ¢ usmenenusimu Ha 12 aBrycra 2022 r.

- OcHOBHOI1 00111€00pa30BaTENBHOM MpOrpaMMbl cpeHero oodmero oopazoBanuss MAOY Yepsumiesckoit COL

- Yue6Horo rrana ¢pmwmana MAOY Yepsumesckoit COIL «Onoxunckas COLLy, yrBep:kneHHOTO pruka3oM aupektopa KumskoBoit H.A. ot
30.08.2023 roma Ne 199-OJ1 m cormacoBannoro 30.08.2023 roma Ha 3acemanuu Ynparisitomiero coBera MAOY UYepsumesckorr COI
npotokoi Nel2

- [Iporpammsl Bociutanusgs MAOY Yepsumesckoin COL

OCHOBY TOJXOJIOB K pa3paboTKe MpOrpaMMbl MO0 XMMHH, K ONpeesieHHI0 OOlIel cTpaTernu oOyueHHs, BOCIUTAHUS W Pa3BUTH OOydaromuxcs
cpeacTBamu y4eOHoro mpeamera «Xumusi» st 10-11 kmaccoB Ha 0a30BOM ypoBHE cOCTaBWIM KoHIeNTyanbHble mnonoxenus PLOC COO o
B3aUMOOOYCIIOBICHHOCTH LieJIeH, COep KaHusl, Pe3yJIbTaTOB 00yueHHsI U TpeOOBaHUI K YPOBHIO OJATOTOBKH BBITYCKHHUKOB.

Xumuueckoe 00pa3oBaHME, IIOIy4aeMOe€ BBITYCKHHKaMH O0IIEe00pa3oBaTeIbHOW  OpraHu3aliM, SIBJSIETCS HEOThEMIIEMOW 4YacThlO0  HUX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpUIAIONIMM JTAallOM peaM3allii Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE KJIFOUEBBIX IICHHOCTEH, MPUCYIINX
[EJIOCTHOM CHCTEME XMUMHUYECKOrO 00pa3oBaHWsl. DTH IEHHOCTH KacaroTCs MO3HAHHs 3aKOHOB IMPHPOJIbI, (OPMUPOBAHMS MHUPOBO33PEHHS W OOIIEH
KYJIBTYPbI Y€JIOBEKa, a TAK)KE IKOJIOrMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3JI0POBBIO M IPUPOAHOM cpene. Peannsyercs xuMuueckoe oopa3oBaHue
o0yyJaroIuxcsi Ha ypOBHE CPEIHEro 00IIero o0pa3oBaHus CpeiCTBAMH yueOHOTro nmpeameTa « XUMHUsD», COJepKaHue B TOCTPOCHNUE KOTOPOTO OTPE/ICICHBI B
nporpaMMe 1Mo XUMHH ¢ YYETOM crienn(UKU HAyKH XHUMHUH, €€ 3HAUEHHs B [MO3HAHUM MPHUPOJBI M B MaTepPHaIbHON JKU3HU OOIIECTBA, a TAKKE C YUETOM
o0mmuX Lesiell 1 NPUHLIKIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpEAHEro oodiero odpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyl0 POJib B COBPEMEHHON LUBHJIM3AM{, B CO3JaHUM HOBOM 0a3bl MaTepHabHOMN
KyJnbTypbl. OHa BHOCUT CBOH BKJIaJ B ()OPMHPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3JIAHKE IEJIOCTHOTO TPE/ICTaBICHHUS 00 OKpY)Karolem
MHUpE KaKk O €IMHCTBE NPUPOJBI M YeJOBEKa, KOTopoe (opMupyercss B XMMHUHM Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOIEro MHpa,
OCO3HAHMUS B3aUMOCBSI3U MEXK/ly CTPOCHHEM BEILIECTB, MX CBOMCTBAMH U BO3MOKHBIMHU O0JIACTSIMU MIPUMEHEHUSI.

TecHO B3aMMOJICHCTBYS C JIDYTMMH €CTECTBEHHBIMH HAYKaMH, XHMHS CTala HEOThEMJIEMON YacThi0O MUPOBOH KYJBTYPhI, HEOOXOJUMBIM YCIOBHEM
YCIIENIHOTO TPYJIa M )KU3HU KaKaoro wieHa obmiecTBa. CoBpeMeHHasl XMMUsI KaK HayKa CO3HMJATeNbHas, KaK HayKa BHICOKMX TEXHOJIOTMH HaIlpaBJjcHA Ha
peleHue ra00aabHbIX TPO0JIEeM YCTOMYMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOH, MUILEBON, SKOJIOTHUECKONW 0€30IacHOCTH U OXpaHbl
3JI0POBBSI.

B cooTBeTcTBUM ¢ OOIMUMH MENIMH W TIPUHIMIIAMHA CpeIHETo o0Iero oOpa3oBaHus comepykanue mpeamera «Xumus» (10—11 xmaccel, 6a30BbIiA
YPOBEHb H3YYEHHsI) OPHUEHTHPOBAHO MPEHMYILIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJATrOTOBKY OOY4YaloLIMXCsl, HEOOXOAMMYI0O MM JJisi BBIPaOOTKH
MHUPOBO33PEHYECKHX OPHUEHTUPOB, YCICLUIHOTO BKJIIOYEHHS B JKM3Hb COLMYMa, MPOJOJDKEHHS 00pa3oBaHMs B Pa3IMYHBIX 00JacTsAX, HE CBS3aHHBIX
HETOCPEJICTBEHHO C XUMUEH.



CocrapsirouMu mpeaMeTa «XUMus» SBISIIOTCS 0a30Bble Kypehl — «OpraHuueckas xumus» u «OOmmas 1 HeopraHudyecKkas: XUMHsD», OCHOBHBIM
KOMIIOHEHTOM COJIep>KaHUSI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAayKH: cCHCTEMa 3HAHW MO0 HEOPTaHWYECKOW XMMHU (C BKIIIOUYEHHEM 3HAHWUN M3 00mIeit
XUMHHU) U OpraHndeckoil xumun. @opMHUpOBaHHE JAaHHOW CHCTEMbl 3HAHWW MPU U3YyYCHHMHU IpeaMera o0ecrnedrBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usl BeIeCTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxanust KypcoB — «Opranuueckast Xumus» 1 «O011as 1 HeopraHuueckasi XUMus» c¢(hOpMUpPOBaHa B IIPOrpaMMe 10 XMMUHU Ha OCHOBE
CHCTEMHOI'0 IOAXOJa K H3YyYEHHMIO Y4eOHOro marepuaja M OOyCIOBJIEHAa HCTOPHYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUI Ha ONpelnesEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKON XUMHM BELIECTBa pacCMaTPHUBAIOTCS Ha YPOBHE KJIACCHUYECKOW TEOPUH CTPOEHHS] OpraHUYEeCKHX
COCIMHEHMH, a TaKXKe Ha YPOBHE CTEPEOXUMHUUECKUX U 3JIEKTPOHHBIX MPEJICTABICHUN O CTpoeHUM BemecTs. CBeleHusa 00 U3ydaeMbIX B Kypce BElLecTBax
JAroTCsAd B Pa3sBUTUU — OT YIJICBOJAOPOAOB 1O CIOXHBIX OMOJOIMYECKM AaKTMBHBIX COEAMHEHMH. B Kypce OpraHMuecKol XHUMHHU IOJy4aroT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEero 00pa3oBaHMUs MEpBOHAYAIBHBIC TPE/ICTABICHUS O XMMUYECKOH CBSI3U, KIIACCH()UKAIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMS, O XUMHUYECKOM peaKIii.

ITon HOBBIM yriIOM 3peHMsl B mpeaMere «XHuMus» 0a30BOT0 YpOBHS paccMaTpUBAETCSl M3YUECHHBIH Ha YpPOBHE OCHOBHOI'O O0LIEro oOpa3oBaHUS
TEOPETUYECKU Marepuan U (HaKkTOJOrMYecKre CBEICHHS O BEIIECTBAX M XUMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0Imas u HeopraHuuecKast
XUMHUSD) OOYYaloUIMMCsl TPEOCTAaBIISICTCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE TEPHOJMYECKOT0 3aKOHa C OOIIETEOPETHYECKHX W METOHOJIOTHYECKUX
TIO3UIIHIA, TITy0)Ke MOHITh NCTOPUYECKOE H3MEHEeHNE (PYHKIIUN 3TOTO 3aKOHA — OT 00O0O0IIAOMIEH 10 OOBSCHSIONIEH U TPOTHOZUPYIOIIEH.

Ennnast cuctemMa 3HaHMHM O Ba)KHEHIIMX BEIIECTBAaX, MX COCTaBe, CTPOCHUH, CBOMCTBAX M MPHUMEHEHHH, a TAKXKE O XMMUYECKUX PEAKUHMAX, UX
CYIITHOCTH M 3aKOHOMEpHOCTSX MpOTeKaHus JomoiHsercs B Kypcax 10 m 11 kiiaccoB ajeMeHTaMU COJEp)KaHUs, UMEIOIUMHU KYJIbTYpOJIOTHYECKHH U
NPUKJIAIHON XapakTep. JTH 3HAHMS CIIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBS3M XUMMHU C JAPYTMMH HayKaMH, PAcKpbIBalOT €€ pojb B IO3HABATEIHLHONW M
NPaKTHYECKON JeATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKECHHUS K MPOLECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUECKUX MPUIIOKEHUH
XUMHH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiieMax, CBSI3aHHBIX C XMMHUEH, KPUTHUECKH OCMBICIINBATD
UHQOPMAIIO U MPUMEHSATh e€ JUIsi MOMOJIHEHHsT 3HAHUH, peIlleHHs] MHTEIUICKTYalbHBIX M JKCIEPUMEHTAIBLHBIX HCCIEI0BATENILCKUX 3a1ad. B 1meraom
coJep:kaHue yuyeOHOro mpenmera «XUMHUs» JaHHOTO YPOBHSI U3yUEHHsI OPUEHTHPOBAHO HAa ()OPMHUPOBAHUE Y OOYUAIOLIMXCSI MUPOBO33PEHUECKONH OCHOBBI
JUTSL TIOHUMaHUsT GUIIOCOPCKHUX UAeH, TAaKUX KaK: MaTepHalbHOE eJMHCTBO HEOPTaHMYECKOIO U OPraHWYeCcKOro0 MHpa, 00YCIOBIEHHOCTh CBOHCTB BEIECTB
UX COCTaBOM M CTPOSHHEM, I03HABAEMOCTh IMPHUPOAHBIX SBICHHH MyTEM OKCIEPHMEHTa W pelleHWS NPOTUBOPEYM MEXIy HOBBIMU (akTaMu H
TEOPETUYECKUMH TNPEINOChIIKAMH, OCO3HAHUE POJM XUMHM B PEIICHUM SKOJOTMYECKHX NpoOJIeM, a Takke MpodiieM COepeXeHHUs] SHEPreTH4YeCKuX
PeCypcoB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTUH U MaTepHUaIoB.

B nnane pemnienus 3ajad BOCHUTAHMSA, Pa3BUTHS M COLMANM3AIMK OOYYAIONIUXCS MPHUHATHIE MPOTPAMMOM MO XMMHHU IMOAXOJBI K OIpeIeIeHHI0
COJIepKaHUsI M TIOCTPOCHUS IpeaMeTa IpeaycMaTpUBalOT (HOPMUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX JICHCTBHH, MMEIOIIMX 0a30BOE 3HAYCHHE ISt
pa3MYHBIX BHUJIOB JESTEIbHOCTH: pEIleHHs NpolieM, IMOHMCKa, aHaiu3a W o0paboTku uH(OpManuM, HEOOXOAWMBIX [UIl HPUOOPETEHHUS OIbITa
MPAKTHYECKON 1 UCCIIEA0BATENbCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUH XUMHUH.

B mpaktuke mperonaBaHus XMMHHM Kak Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, TaK M Ha ypPOBHE cpellHero oO0Iero oOpa3oBaHHs, MPHU
OTIpEJICJICHNH COJCPIKATEIbHON XapaKTepUCTUKU IIeJeld HM3Y4YEeHHUS NMpeaMeTa HarpaBlICHHEM MEPBOCTEIIEHHON 3HAYMMOCTH TPAaJULMOHHO MPHU3HAETCS
(hopmMHUpOBaHHE OCHOB XMMHYECKOW HAyKM KakK O0JacTH COBPEMEHHOI'O E€CTECTBO3HAHMS, MPAKTUYECKOW NEATENbHOCTH YeJOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHPOBOW KyNnbTypbl. C METOIMYECKON TOYKHA 3PEHHS TaKOW IMOAXOJ K OMPEAENCHHIO ILeled HM3ydeHHs] NpeaMeTa SBISIeTCS BIOJHE
OIpaB/IaHHBIM.

CoriacHo JaHHOW TOYKE 3PEHUS ITIaBHBIMU LIEISIMU U3YUYEHUS MpeaMeTa « XuMus» Ha 0azoBoM yposHe (10 —11 ki1.) sBisitoTcs:



- ¢dopmMupoBaHME CHCTEMBI XHMHUYECKHX 3HAHUI KaK Ba)KHEHINEH COCTaBJISIONIEN €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOH JIEXKaT
KJIIOUEBBIC MOHATHUS, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XMMHUH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE M INOHMMAaHHE CYLIHOCTH JAOCTYIHBIX 000OIIEeHUi
MHUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJICHHE C HCTOPUEH MX Pa3BUTHS M CTAHOBJICHUS;

- popMHpOBaHKE U Pa3BUTHE MPECTABICHUN O HayYHBIX METOJaX MO3HAHUS BEIECTB M XUMUUYCCKUX PEaKIUi, HEOOXOIUMBIX IS MPHOOPETEHUS] YMEHUH
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUUYECKUX SBJICHNH, UMEIOIUX MECTO B IPUPOJIE, B MPAKTUUECKON 1 NOBCEAHEBHON JKN3HHU;

- pa3BUTHE YMEHUH M CIIOCOOOB IESTENbHOCTH, CBA3AHHBIX C HAOJIOACHHEM M OOBSCHEHHEM XHMHUYECKOI'O HIKCIEPHUMEHTa, COOJIIOJCHHEM IpaBHII
0e3omacHOro oOpamIeHus ¢ BEIeCTBAMHU.

Hapsany ¢ atum, comepkaTesnbHas XapaKTepUCTUKA LEJICH W 3aJad M3ydeHHs IpeAMeTa B IIPOrpaMMe M0 XMMHMH YTOUYHEHAa M CKOPPEKTHUPOBAaHA B
COOTBETCTBMU C HOBBIMH IIPHOPUTETAMH B CHUCTEME CpenHero ooOiero obpazobanus. CerofHs B NPENOAAaBaHUM XMMUHU B OOJBILECH CTENEHH OTAAETCS
NpPEANOYTEeHUE MMPAKTHICCKON KOMIIOHEHTE CoJiep KaHusi 00y4YeHHsl, OpPUCHTUPOBAHHOHN Ha MOJTrOTOBKY BBIITYCKHHKa 00Ie00pa3oBaTeIbHON OpraHu3alny,
BJIQJICIONIETO HE HAOOPOM 3HaHUH, a PYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMUA aKTUBHOTO MOJYYCHUS 3HAHUN U IPUMEHEHUS UX B
peanbHOM KU3HU AJIS peILICHUS NPAKTHUECKUX 3a/1a4.

B cBs13u ¢ 3TUM IpH M3yueHHUH TpeaMeTa « XUMUS» TOMUHUPYIOIee 3HaYeHUE MPUOOPETAIOT TaKue LeNN U 3aJ]auH, KaK:

- ajanTanusi 00y4alomMXCcs K YCIOBUSIM JUHAMHUYHO Pa3BHBAIOLICTOCS MHpPa, (OPMHPOBAHHE HMHTEIUICKTYaJbHO Pa3BUTOW JIMUHOCTH, TOTOBOW K
caM0o00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C
BEIIECTBAMU M UX IPUMEHEHHEM;

- (bopmupoBaHue y 00ydarOmUXCS KIFOYCBBIX HABBIKOB (KIJIFOUEBBIX KOMIICTEHIIUI), UMCIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE JIJISl PA3JIMYHBIX BUJIOB
JIESITEIbHOCTU: peIIeHUs] TpoOeM, MOUCKa, aHajau3a M 00paboTku HWH(OPMAIUU, HEOOXOIUMBIX IS TMPUOOPETEHHS ONBITA ACATEIBHOCTH, KOTOpas
3aHUMAET BaKHOE MECTO B IMO3HAHUU XMMUH, a TAKKE JUIS OLEHKH C MO3MLHUI HKOJOTMYECKON 0e30MIaCHOCTH XapaKTepa BIMSHHUS BEHIECTB U XMMUYECKUX
MPOIIECCOB HA OPTaHW3M YeJIOBEKa U TIPUPOJIHYIO CPey;

- pa3BUTHE TIO3HABATEJbHBIX HWHTEPECOB, WHTEIICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYalOUIMXCs: CIIOCOOHOCTH CaMOCTOSTENLHO
npruoOpeTaTbh HOBbIE 3HAHUS 110 XMMHUHU B COOTBETCTBHHM C JKU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONB30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTHU IS
MIOWCKA M aHalli3a yueOHOUW U HAyYHO-TIOMYJISIPHON HH(POPMALIMU XUMUYECKOTO COJICPKAHUS;

- ¢opMuUpOBaHUE U Pa3BUTHE y OOYYAIOIIMXCS ACCOLMATHUBHOIO M JIOTMYECKOTO MBIIUICHHUS, HAOJIOIaTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOpbIe 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, IIPH INIAHUPOBAHNUHU U NPOBEICHUN XUMHYECKOT0 SKCIIEPUMEHTA,

- BOCHMTaHHE y oOydaromuxcsi yOeKIEHHOCTH B T'yMaHMCTHUECKOW HANPaBICHHOCTH XUMHH, €€ BaKHOW POJIM B PELICHUH TT00aJIBHBIX MPOOIeM
PallMOHAJILHOTO IHPHUPOJAOIIOJIb30BaAHMS, IMOMOJIHEHUSA SHEPIrETUYCCKUX PECYPCOB U COXPAHCHUSA INPHUPOJHOTIO PABHOBECHUA, OCO3HAHUSA HCO6XOIH/IMOCTI/I
6epe)KHOI‘O OTHOLICHUA K IPUPOAC U CBOEMY 3J10POBBIO, 4 TaKXKE HpI/IO6peTeHI/I$I OITbITa MCIIOJIB30BAHUA IOJTYUCHHBIX 3HAHUN I TIPUHATHSA T'PaMOTHBIX
pEIIeHH B CUTYalUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBICHUSMHU.

B yueOHoM 1uiaHe cpejHero ooOmiero oOpa3oBaHHs TpeaMeT «XHUMUs» 0a30BOrO YPOBHS BXOJHT B COCTaB MpeJMeTHOH obnacth «EcTtecTBeHHO-
Hay4YHbIE TIPEIMETHD». YNCII0 YacoB, OTBEIEHHBIX TS M3yUEHHsI XUMHUH Ha 0a30BoM ypoBHe 10 kiacca cpemnero odmiero oopazoBanus, coctaBiseT 34 Jaca
(1 gac B HEnmENIO).

COJEPXAHUE YYEBHOI'O IPEIJMETA

TeopeTI/mecmle OCHOBbI opralmqecxoifl XUMHUHA



[IpeameT opranuueckod XUMHHU: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAUCHHE B TOJYUYCHHWM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpoeHus
opranuuyeckux coenuHeHuii A. M. BytnepoBa, e€ ocHOBHbIe mojoxeHHUS. CTPYKTYpHBIC (OPMYJIbl OPraHMYECKUX BeEHIECTB. | OMOJIOTHS, U30MEpHs.
Xumuueckasi CBSA3b B OPraHUYECKUX COCTUHEHUAX — OJMHAPHBIC U KPATHHIC CBSI3H.

[IpencraBnenne o kiaccuuKau OpraHWMYECKUX BellecTB. HOMEHKIATypa OpraHMYECKUX COCIMHEHUM (CHUCTeMaTH4ecKas) U TPUBUAJIBHEIC
Ha3BaHUS BAXHEHIINX MPEICTABUTEIICH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTATbHBIE METOJIbI M3YUYCHHUS BEIICCTB U MX MPEBPALICHUIA; 03HAKOMJICHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB M MaTepUaaMU Ha UX
OCHOBE, MOJICIMPOBAaHHE MOJICKYJl OpPraHMYECKHX BEIICCTB, HAONIOJCHHE W OMUCAHWE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILECHHIO OPTaHUYECKUX
BEIICCTB TP HAarpeBaHUM (ITUTaBlIieHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoast

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — MPOCTEUIINe MPEICTABUTENN aTKaHOB: (PU3MUECKHEe U XUMHUYECKHE CBOHCTBA
(peakuuu 3aMeIIeHUs ¥ TOPEHUS ), HAXOXKICHHUE B IPUPOJIC, TOJyUYESHUE U IPUMCHEHHUE,

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN psiA. DTHIEH M MPONMWIEH — MpOCTEHINe MPeACTaBUTENH AIKCHOB: (PU3HYECKHE M XUMUYECKHE
CBOMCTBA (pEaKIuu TUAPUPOBAHUS, TAIOTCHUPOBAHUS, TUAPATALIUY, OKUCICHHS U ITOJIMMEPU3AIIIH ), TTOIYICHUE U TPUMEHEHHE.

Anxanuensl: OyrtamueH-1,3 um MeTwiOyraauweH-1,3: CTpoeHUE, BaKHEHIIME XHMHUYCCKHE CBOWMcTBa (peakius mnosimMepusanuu). [lomydeHue
CHHTETHUYECKOTO KayuyKa U PE3UHBL.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHUSI, TOMOJOTHYECKUH psia. ALETHICH — MNPOCTCHIIMH TPEACTaBUTENb ATKWHOB: COCTaB, CTPOCHHE,
(huzMUeCKUe U XUMHYECKUE CBOMCTRA (PEaKIMK THIPUPOBAHMSI, TAIOTCHUPOBAHUS, THIPATAIIUU, TOPSHHSI), IIOJIYUCHUE ¥ IPUMECHEHUE.

Apenbl. Ben3zon: cocras, cTrpoeHue, PU3NUYECKHEe U XUMUYECKHE CBOMCTBA (peakivy TajJOreHUPOBAHKUS U HUTPOBAHMUS), MOJTYUCHUE U MPUMEHEHHE,
Tonyon: cocmas, cmpoenue, gusuueckue U Xumuyeckue ceolucmea (Peakyuu 2ai02eHupo8anus U HUMpPOBAHUs), noiyieHue u npumerenue. TOKCUIHOCTb
apeHoB. [ eHeTHyecKas CBsI3b MEXIY yIIIEBOJOPOJAMH, TPUHAIICKAIUMH K Pa3IMUHBIM KJIacCaM.

[TpupomHbIE NCTOYHHUKH YTIEBOIOPOOB. IIpupoaHkIii ra3 u monyTHbIe HedTsaHBIE ra3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepadboTku HedTH:
MIEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTamuTwdeckuil), muponus. [IpomykTel mepepa®oTku HeTH, WX NPUMEHEHHWE B IMPOMBIIUIEHHOCTH U B OBITY.
KameHHBI# yToib 1 IPOIyKTHI €T0 MepepadOTKH.

OKCTepUMeHTaIbHbIE METOJII U3yUeHHs BEIIECTB M UX NPEBpallleHuil: 03HAKOMIIEHHe ¢ 00pa3laMi IUIacTMacc, KaydyyKOB M PE3HHBI, KOJUIEKITUU
«Hedte» 1 «Yromb», MomeTpOBaHUE MOJIEKYN YIIEBOJOPOJIOB M TaIOT€HONPOU3BOIHBIX, MIPOBECHIE MPAKTUYECKOW pabOTHI: MONyYEeHUE ITHUIICHA U
U3YyYEHHUE €T0 CBOMCTB.

PacuértHrle 3agaun.

Boruricnenus mo ypaBHEHHIO XMMHUYECKOW peakimuu (Macchl, 00béMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 10 H3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB HIIM MPOIYKTOB PEAKITUH).

Kucsopoacoaepsxamue oprannyeckue coenHeHNs

[IpenenbHBIE OHOATOMHEIE CIIUPTHL. METaHOJ W 3TaHO]: CTPOCHUE, (PU3MUECKHEe M XMMHUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMH METaJUIAMU,
raJIOT€HOBOJIOPOJIaMU, TOPEHHUE), TPUMEHEHUE. BoIopoTHbIE CBSA3M MEX Ty MOJIEKYJIaMU CIIHPTOB. JlelicTBHEe MeTaHOoIIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHbple CIHPTHL. OTHISHTINKOIb M TJIMIEPHH: CTpPOeHHE, (U3UYECKHMEe W XMMHYECKHE CBONCTBAa (B3aMMOJCWCTBHE CO IIEIOYHBIMHU
MeTallJIaM¥, Ka4eCTBEHHAs pEaKIlis Ha MHOTOATOMHBIC CIIUPTHI). [leiicTBre Ha opraHu3M venoBeka. [[puMeHeHue rnieprHa U 3TUIICHTIIUKOJSL.




®DeHoIl: CTpoeHHE MOJIEKYJIbI, (PU3NUECKIE U XUMHYECKHEe CBOHCTBA. TOKCHYHOCTH (heHOMa. [Ipumenenue gpenomna.

Anpneruapl u kemownsl. DopManbaeruy, aueTajibIerua: CTpoeHue, GU3nYeckue u XUMUYeCKUe CBOMCTBA (peakiy OKUCIICHUS M BOCCTAHOBJICHUS,
Ka4yeCTBECHHbIC PEAKLIUH), TOJYyUCHNE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHBIC KaPOOHOBBIE KUCIOTHL. MypaBbUHAsI M YKCYCHAst KUCTIOTBI: CTpOeHUE, (PrU3nvYecKrue U XUMHUECKHE CBOMCTBA (CBOMCTBA,
olmue ans Kjacca KHCIOT, peaknus STepu(HKanuu), MoilydeHue W npuMmeneHue. CTeaprHOBas W OJICMHOBAsl KUCIOTHI KaK MPEACTABUTEIH BBICIIHX
KapOOHOBBIX KHUCJIOT. MBlIa KaKk COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIee ACHCTBHE.

Crnoxsble 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [mapomus cinoxsbix 3¢upoB. Kupel. ['maponus xupos. [lpumeHeHne Xupos.
Buonorunueckas poib KHUPOB.

YrneBopl: cocTas, KiaccHUKAIUs yrieBoJoB (MOHO-, TU- U TOJNMcaxapuabl). [0ko3a — MpocTenii MOHOCAaXapH/: OCOOCHHOCTH CTPOCHUS
MOJIEKYJbI, (pu3ndeckue M XUMHYECKHE CBOWCTBa (B3ammopelcTBue ¢ ruapokcuaoMm menau(ll), oxucnenne amMmuavHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OPOKECHHUE TIIIOKO3bI), HAX0XKJCHUE B IPUPOE, TpUMeHeHHe, Ononorndeckas poibs. @orocunres. @pykros3a Kak H30Mep TIIFOKO3BL.

Kpaxman u nemironos3a kak npupoaHble noauMepsl. CTpoeHue Kpaxmania U HesuTioa03bl. dusnueckne 1 XMMUYecKre CBOMCTBA KpaxMaina (THAPOIH3,
KayeCTBEHHAs PEAKIIHsI C HOJIOM).

DKcrepuMeHTaNbHBIE METOJIBI M3yUEHHUs BEIIECTB U UX MPEBpalleHuil: MpoBeicHIe, Ha0M0IeHHE 1 ONIMCAaHUEe AEMOHCTPAI[MIOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUECTBEHHBIE PEaKIUU OJHOATOMHBIX CITUPTOB (OKMCIIEHHE 3TaHoa okcuoM Meau(1l)), MHOroaTOMHBIX CIMPTOB (B3aUMOICHCTBHE TTUIIEPHHA C
ruapokcunom menu(Il)), anprernnoB (OKHUCICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuaom menu(Il), B3aumMomelicTBue Kpaxmalia C
MOJIOM), TIPOBEJICHHE TIPAKTHYECKOH paboThI: CBOMCTBA pacTBOpa YKCYCHOU KHUCIIOTHI.

Pacuérneie 3anaun.

Bbruucnenus mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIUH 0 HW3BECTHBIM
Mmacce, 00bEMY, KOIMYECTBY OJJHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIHN).

A3oTcojepKanie oOpraHnIecKie COeTMHEHMSI.

AMPHOKHUCIIOTBI Kak aM(OTepHbIe OpraHWYecKHe coeArHeHWs. Du3ndeckue M XUMHUYECKHE CBONCTBA aMHHOKHCIOT (Ha MpHMEpe TIIHIUHA).
buonoruueckoe 3HaueHNe aMUHOKHCIOT. [lenTupl.

benku kak mpupoaHbIE BEICOKOMOIIEKYIIIPHBIE COeMHeHNs. [lepBuyHas, BTOpUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMHYECKHE CBOWCTBA OEIKOB!
TUAPOIU3, IEHATYpalns, KaYeCTBEHHBIE PEAKINH Ha OSIKH.

OKCcIepuMEeHTAIbHBIE METO/IBI H3YUEHHsI BEIIECTB U UX MIPEBpAIleHUi: HaOII0IeHHE U OIMCAHNE AEMOHCTPAIIMOHHBIX OIBITOB: JIeHAaTypalus OelKoB
NpY HarpeBaHHM, [IBETHBIE PEaKIMU OENKOB.

BbicokomoJieKyIsIpHbIE COeTMHEHHs

OCHOBHBIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, TOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3alMH, CPEIHSS
MoJieKyisipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCTUHEHUH — MOJTMMEPHU3anns 1 MOJTMKOHACHC AN

OKcliepuMeHTaNbHbIE METOAbl M3Y4YECHHS BEIIECTB M WX IPEBpAICHHUN: O3HAKOMJICHHE C 0Opa3laMH MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, KayYyKOB.

MesxIpeaMeTHbIE CBA3H.



Peanu3zanus MeXNpeIMETHBIX CBsI3ed NPH W3Yy4YEHHHM OPraHWYecKod XMMUHM B 10 Kiacce OCYLISCTBIISICTCS 4epe3 HCIOJIb30BaHHE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX IMOHATHH, TaK U TIOHATHH, SBJISIOLUIMXCS CUCTEMHBIMU JUIsl OTJICIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO1ue ecTeCTBEeHHO-HAYUHBIC MOHSATHS: SIBICHUE, HAYYHbIH (DaKT, TMIOTE3a, 3aKOH, TCOPUs, aHAIW3, CHHTE3, KiIacCU(UKAIMs, MEePUOIUIHOCTD,
HaOJII0IeHHEe, U3MEPEHHUE, DKCIICPUMEHT, MOJICITUPOBAHUE.

duznka: MaTepusi, SHEPTHs, Macca, aTOM, ICKTPOH, MOJICKYJIa, SHEPTeTHICCKUI YPOBEHB, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHIE BEILECTBA,
(u3MYECKUE BENUYUHBI U SIMHULIBI UX H3MEPCHHS.

bBuonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpranuimMe, HOTOCHHTE3, OMOIOTHUSCKH aKTHBHBIC BellecTBa (OCJIKH, YIIICBOIBI, KHUPBI,
(hepMeHTHI).

[eorpadusi: MuHepasbl, TOPHBIC TIOPO/IbI, TOJIE3HBIC HCKOMIAEMBbIC, TOIUTUBO, PECYPCHI.

TexHONOrHs: MUIEBbIC MPOILYKThI, OCHOBBI PAIMOHAIBHOTO ITMTAHMUS, MOIOIINE CPEACTBA, JIEKaPCTBEHHbBIC U KOCMETHYCCKUE MTPEnapaThl, MaTePUaIIbI
U3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O IPEAMETA HA BA30BOM YPOBHE
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYYAarOIIMMHKCS MPOTPaMM CPEIHEro OO0Iero oO0pa3oBaHHs (JIMYHOCTHBIM,
MeTaIpeIMeTHBIM H TIpeJIMETHBIM). HaydHO-MeTouecKol OCHOBOM /sl pa3paboTKH TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MTPOTPaMM CPEIHET0 OOIIero
00pa3oBaHHs SBISETCS] CUCTEMHO- IS TETLHOCTHBIN TOAXO/.

B cooTrBercTBHU C CUCTCMHO-JCATCIIBHOCTHEIM IIOAXOAOM B CTPYKTYPC JMYHOCTHBIX PE3YJILTATOB OCBOCHUA NPCIMETA «XumMus» Ha YPOBHE
cpenHero oomero o0pa3oBaHus BBIACICHBI CIEAYIOIINE COCTABIISIOIINE:

OCO3HaHHE 00YYAOUIMMUCS POCCHICKON IPaKIaHCKON HASHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOITPE/ICIICHHIO;

HaJIMYHe MOTHUBAIIMHU K 00Y4YEHHIO;

IeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUH JMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPaJULUi 0a30BOI Hayku
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOY4YaIOLIMXCSI PYKOBOACTBOBATHCSI B CBOEH JESATEIBHOCTU LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, NPUCYIIHMHU
LEJIOCTHON CHCTEME XUMHUYECKOTro 00pa3oBaHus;

HaJIM4Me MPaBOCO3HAHUS SKOJIOTHUYECKOH KYIbTYpBl M CHOCOOHOCTH CTABUTH LIEIH M CTPOUTH KU3HEHHBIE TUIAHBI.

JIMyHOCTHBIE pe3yNabTaThl OCBOCHHS IpeaAMeTa «XUMHS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCIMTATEIbHOM AEATENHHOCTH B COOTBETCTBHUHU C
TYMaHHCTHYECKUMH, COLMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH M HJACATaMH POCCHMCKOTO TPa’kAaHCKOTo OOIECTBa, MPHUHATHIMH B
o0miecTBe HOPMaMH M TpPaBHJIAMH MOBEJIEHHS, CIOCOOCTBYIOIIMMH HPOLIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH
o0yJaronmxcs.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS MpenMeTa «XHUMHS» OTPaXkaroT COPMHUPOBAHHOCTH OIBITA MO3HABATENBHON M MPAKTHYECKOH NEsTEeNbHOCTH
00yyaromuxcs 1Mo peajn3alyy NPUHATHIX B 00IIeCTBE LEHHOCTEH, B TOM YHMCIIE B YaCTH:



1) rpamIaHCcKOro BOCIUTAHMS:

0CO3HaHMS 00YYAIOLIMMUCS CBOMX KOHCTHTYLIMOHHBIX MTPaB M 00SA3aHHOCTEH, YBaKEHUS K 3aKOHY M ITPABOTIOPSIKY;

NPEACTABICHUS O COLMANBHBIX HOpMax M MPaBUIaX MEKJIMYHOCTHBIX OTHOIICHHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOI JESITENBHOCTH MPH CO3IaHUH YISOHBIX TPOCKTOB, PELICHUN YUeOHBIX U O3HABATEIBHBIX 337124, BBIMOIHECHUN
XUMUYECKHUX HKCTIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUSI, JTIOTUKY U apIyMEHTBI APYTHX MPH aHAJIN3€ Pa3IndHbIX BUJOB yU4eOHOU AEATEIbHOCTH;

2) naTpHMOTHYECKOr0 BOCIINTAHMSA:

[EHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY H HAYYHOMY HACJICIHIO OTEYECTBCHHOW XUMUH;

YBaXXCHUA K IPOLCCCY TBOPUYCCTBA B O6HaCTI/I TCOPUHU U MPAKTUYCCKOI'O MNPHUMCHCHHA XHUMUH, OCO3HAHUA TOI'0, YTO ANOCTHIKCHUA HAYKU €CTb
PE3YIbTAT AJIUTCIBHBIX Ha6HIO[IeHHI>i, KPOIIOTJIMBBIX SKCIICPUMEHTAJIbHBIX ITOUCKOB, TOCTOAHHOI'O TpYyJda y‘IéHbIX " IMPAKTHUKOB;

HMHTCpPECAa M II03HABATCJIbHBIX MOTHBOB B IOJYUCHHU U MMOCICAYIONIEM aHaJInu3e I/IH(bOpMaHI/II/I 0 HIepCAOBBIX OOCTUIKCHUAX COBpeMeHHOI\/'I
OTEUECTBCHHON XUMMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPABCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUSA

CHOCO6HOCTI/I OIICHUBATL CUTyallMHU, CBA3AHHBIC C XUMHWYCCKUMU ABJICHUAMH, U IPUHUMATHL OCO3HAHHBLIC PCIICHUSA, OPUCHTHPYACH HAa MOpPAJIbHO-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHHUBATH CcBOE MOBCACHUC U IOCTYIIKHU CBOHUX TOBapI/IIlIeﬁ Cc HO3I/IHI/II\/'I HPAaBCTBCHHBIX M IPABOBBIX HOPM M OCO3HAHHUEC HOCJ'ICI[CTBI/Iﬁ
OTUX MOCTYIIKOB,

4) popmMupoBaHUs KyJIbTYPHI 310POBbSI:

MOHUMaHUs IICHHOCTEH 3/7I0pOBOTO M 0€3011acHOTO 00pa3a >KW3HU, HE0OXOJIUMOCTH OTBETCTBEHHOTO OTHOLICHHUS K COOCTBEHHOMY (PH3MYECKOMY U
NICUXHUYECKOMY 3[I0POBBIO;

co0uIt0IeHHs IpaBUJl 0€301acHOTr0 OOpaIleHHs C BELIECTBAMH B ObITY, TOBCEAHEBHON JKU3HU U B TPYAOBOU AEATEILHOCTH;

NOHUMAaHUSl LIEHHOCTH MpPaBUJ MHIMBUAYaJbHOTO M KOJJIGKTHBHOIO O€30MacHOTrO MOBEICHHS B CHUTYaLUsX, YTPOXKAIOMIMX 30POBBI0 M KU3HHU
JIIOJIEH;

OCO3HAHMS TOCIICACTBUI U HENPUATHSI BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aJIKOTr OIS, HAPKOTUKOB, KypeHHUs);

5) TpynoBoro BocnuTAHMUA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEIOBATENbCKOM JEATENbHOCTH, OOIIECTBEHHO IIOJNE3HOW, TBOPYECKOH W Jpyrux BUAAX
JesITeIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE B PEIICHHH MPAKTHUECKUX 3a/1a4 COLMATLHON HAIPABICHHOCTH (B paMKax CBOETO KJlacca, LIKOJIbI);

MHTEpeca K MPaKTHIECKOMY H3YUYEHHUIO Mpodeccuii pa3IuyHOro poja, B TOM YHciie HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)KEHHS K TPYY, JIIOJSM TPYZa U pe3ylbTaTaM TPYJOBOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYaJbHOM TpaeKTopuu oOpazoBaHMs, Oyayuieil nmpodeccun u peaau3anny COOCTBEHHBIX XHU3HEHHBIX
TUTAHOB C Y4ETOM JINUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHHU, HHTEPECOB M NOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rMYECKOr0 BOCIIMTAHUS:



9KOJIOTHYECKH 11e1ecO00Pa3HOro OTHOMIEHHS K IPUPOJIE, KAK HCTOUHUKY CYIIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHUMaHUs TJI00ATBHOTO XapakTepa SKOJOTMYECKHX HpoO0JeM, BIMSHUS SKOHOMHUYECKHX MPOLIECCOB HA COCTOSHHE MPUPOAHON M COLUATBHON
CpEeBl;

0CO3HAHUS HEOOXOAMMOCTH MCIOIB30BAHMS JOCTIDKEHUH XUMHH JIJIs1 PEILICHHST BOIIPOCOB PAllMOHATBHOTO MPUPOIONIOIH30BaHUS;

AKTUBHOTO HENPUAITHS ACHCTBUH, MPUHOCAIINX Bpe] OKPYKaloIeH MPUPOAHOI cpejie, YMEHHUs MPOrHO3UPOBATh HEOJIArONPHUSITHBIE YKOJIOTHYECKHE
MIOCJIEICTBUA IPEANPUHUMAEMBIX JEHCTBUN U IIPEJOTBPAILATh UX;

HaJU4Ms PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYIbTYPBI, OIBITA AECSATEIBHOCTU SKOJOTMYECKOM HAIPABICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCS MMHU B MO3HABATEIbHOW, KOMMYHUKATUBHOH M COLMAILHOW MPAKTHUKE, CIIOCOOHOCTH W YMEHHsI aKTHBHO MPOTHUBOCTOSATH HUACOJIOTHUH
xeMopoouu;

7) IEeHHOCTH HAYYHOT' 0 MO3HAHUS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON TPAKTHKH;

MOHUMaHUs ClieU(PUKH XUMHH KaK HayKH, OCO3HAaHUS e€ poii B ()OPMHUPOBAHMU PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHS, CO3aHUH IEIOCTHOTO
NpeACTaBICHU 00 OKpYIKaroIeM MUpPEe KaK O €IMHCTBE IPUPOJIBI U YEJIOBEKA, B TIO3HAHUHU MPUPOTHBIX 3aKOHOMEPHOCTEW U PEIICHUH MPOOJIEM COXPaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOexxIEHHOCTH B 0c0001 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOM UBUIIM3AIUH: B €€ TYMaHUCTUYECKON HANPABICHHOCTH U B)KHOW POJIM B CO3JIaHHU
HOBOH 0a3bl MaTepHanbHOU KyJIbTYpHI, PEHICHUH TIIOOANBHBIX MPOOJeM YCTOWYHBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOW, SHEPTeTUUECKOM, TTHIIEBOH 1
9KOJIOTHUECKON 0E30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHNH YCIOBUI YCIEUTHOTO TPyJa M IKOJIOTUYECKH KOM(OPTHOW KU3HH KKIOTO 4iIeHa
00111eCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTU: TOHMMAaHHs CYIIHOCTH METOJIOB TIO3HAHHSA, HWCIOJb3YyEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IMOJydacMble 3HAHUS IS aHajiu3a M OOBSCHEHUS SBICHUI OKPYKAIOMIET0 MHUpAa W MPOUCXOJSMIIUX B HEM W3MEHEHWH, YMEHHUS Jemarh
000CHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LTI ITOJYYEHHUS T0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCTIONB30BaTh XMMUYECKUE 3HAHUS IS PELICHUs TPOOJIeM B PEAIbHBIX KU3HEHHBIX CUTYalHsX;

MHTepeca K MO3HAHUIO U HCCIIEI0BATEIbCKON NESITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH IO XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TPYyAa B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI
MertamnpenMeTHsle pe3ybTaThl OCBOCHUS yU€OHOT0 IpeaMera « XMMUs» Ha YPOBHE CPEIHET0 00LIero 00pa3oBaHus BKIIOUYAIOT:
3HaYUMBIE IS (POPMHUPOBAHHS MHPOBO33PEHUS OOYYAIOMNXCS MEXIUCIUIUIMHAPHBIE (MEXIIpeIMEeTHbIE) OOIIeHayYHbIE MOHITHSA, OTpakKaroline
LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W creurn(uKy METOJI0B MO3HAHHS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTUS, SBICHUE,
npolecc, CUCTeMa, HaydHbIH (aKT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HMCCIEIOBAaHHE, HAONMIOACHHE, U3MEPEHHE, SKCIEPUMEHT U
Apyre);



YHUBEpCAIbHBIC y4eOHBIC NeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISATHBHBIC), oOecreunBaromuye GopMupoBaHue (QYHKIIMOHATBHON
TPaMOTHOCTH U CONUATBHON KOMITETEHITMH O0YJatOIUXCS;

CIOCOOHOCTh 00YYAIOIIMXCS UCIOB30BaTh OCBOSHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIBHBIC YUeOHBIC JCHCTBUS B
MO3HABATENHHOMN U COLUATBHON MPAKTUKE.

MeranpeaMeTHBIE Pe3yNIbTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMUA YYCOHBIMU IMO3HABATECIbHBIMUA, KOMMYHUKATUBHBIMH M DPETYJISTHBHBIMU
JICCTBUSIMU.

OBJjaieHUe YHUBEPCAIbHBIMYU Y4e0HbIMH MO3HABATEIbHBIMH /1€ CTBUSIMMU:

1) 6a3oBble JIOTrMYeCKHe JIelicTBUS:

CaMOCTOSTEILHO (hOPMYJIUPOBATh M aKTYaJIM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpeAcCIATL HECIU ACATCILHOCTHU, 3aaBasd MapaMETpPbl U KPUTCPpHUU HUX AJOCTHIKCHUA, COOTHOCUTH PE3YJbTAThI ACATCIHBHOCTU C IMOCTAaBJICHHBIMU
HEJISIMU;

HCIIOJIb30BaTh IIPU OCBOCHUU 3HaHUHU HpI/IéMI)I JIOTUYECKOTI'O MBINUICHHUA — BBIACIIATH XAPAaKTCPHBIC IMNPHU3HAKH HOHATUH H YCTaHaBJIMBATh HUX
B3aNUMOCBA3b, UCTI0JIb30BATH COOTBECTCTBYIOIIWEC MOHATHA JIA O6LHCHCHH}I OTACIIBHBIX Q)aKTOB u HBHCHHﬁ;

BI)I6I/IpaTB OCHOBaHHA U KPUTCPUUN IJIA Knaccmbnxaunn BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHaBJIMBATb MPUUMHHO-CJIICACTBCHHLIC CBA3HU MCKAY U3Yy4aCMbIMHU SIBJICHUAMU,

CTPOUTD JIOTUYCCKHUE PACCYKICHUA (I/IHI[yKTI/IBHLIC, ACAYKTHUBHBIC, I10 aHaIIOI‘I/II/I), BBIABJIATE 3aKOHOMCPHOCTU U IMPOTHUBOPCYUA B paCCMATPUBACMBIX
SABJICHUAX, Q)OpMyHI/IpOBaTB BBIBOJIbI U 3aKJIFOYCHMUS,

IMPUMCHSATH B MPOLECCE MO3HAHUSA, NCIIOJIBb3YEMBIC B XUMHUU CUMBOJIMYCCKUEC (3H3KOBBIG) MOJACIIN, HpGOGpaSOBLIBaTL MOZCIIbHBIC NIPEACTABICHUA —
XUMHAYECKHH 3HaK (CHMMBOJ) 3J€MEHTa, XUMHUUYecKas (opMmylia, ypaBHEHHE XHMHUYECKOW pEaKIWu — MPH pEIIeHHH Y4YeOHBIX IMO3HABATEIBHBIX U
IMPAKTHYCCKUX 3a/Jad, IMPUMCHATh Ha3BAHHBLIC MOJCJIILHBIC MPEACTABICHUA IJIs1 BBIABICHUSA XaPAKTCPHBIX NPHU3HAKOB M3y4YaC€MbIX BCIICCTB U XUMHYCCKHUX
peaKLmid.

2) 6azoBbIe HCCIEI0BATEILCKUE €iCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MMO3HAHWSI BEMIECTB U XMMHUYECKUX PEAKIIHIA;

(dbopMynupoBaTh LENM W 33aJa4d MCCIEIOBAaHUS, HWCIIONH30BATH TOCTaBICHHBIE M CaMOCTOSTENHFHO CQOPMYIHPOBAHHBIE BOMPOCH B KayecTBE
WHCTPYMEHTA TIO3HAHUS U OCHOBBHI JIJIs1 JOPMHUPOBAHHS THITOTEHI IO MPOBEPKE NMPABUIHLHOCTH BBICKA3BIBAEMBIX CYK/ICHHIA,

BIIQJICTh HAaBHIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAaHUS U TPOBEACHHUS YYCHHYECKUX SKCIICPHMEHTOB, COBEPIICHCTBOBATH YMEHUs HaOJIOMaTh 3a
XOJIOM TIPOIIECCa, CAaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 Pe3yibTaT, POpPMyIHpPOBAaTh 00OOIIEHUS U BBIBOJBI OTHOCUTEIIEHO JOCTOBEPHOCTH PE3yJIbTaTOB
WCCIIEJIOBAHUS, COCTABJIATh 00OCHOBAHHBIN OTYET O MPOAEIaHHON padoTe;

MPHOOPETATh OMBIT YUYEHUYECKOH HCCIIEeIOBATENLCKOM U MPOCKTHOHN JEATENLHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PELICHUS IPAKTUUECKUX 33/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHUSI.

3) padora c uHpopManmeii:

OPUEHTHPOBATHCA B PA3IUYHBIX WUCTOYHHMKAX HWH(MOpMAIUHU (HAyYHO-TIOMYJIApHAS JINTEPATypa XMUMHYECKOTO COJACPIKaHUsS, CIPaBOYHBIC IMOCOOUS,
pecypcsl MHTepHeTa), aHanM3upoBaTh HH(DOPMALMIO PA3IUYHBIX BHIOB M (OPM TPEICTABICHUS, KPUTHYECKH OIICHHWBAaTh €€ OCTOBEPHOCTH U
HEMPOTUBOPEUHUBOCTD;



(bopMynupoBaTh 3alpockl U MPUMEHSTH Pa3IUUHbIE METOJBI IPU TOUCKE U 0TOOpe MH(POpMaKH, HeOOXOAUMON ISl BHIOJTHEHUS YUeOHBIX 3a/1a4
OIPEIEAEHHOrO TUIIA;

nproOpeTaTh OMBIT UCTIONB30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U Pa3IMUHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITETbHO BEIOMPATh ONTUMANIbHYIO (hOpMY TIpencTaBieHus HHPOopMayu (CXeMbl, TpaduKh, TuarpaMMbl, TAOIHUIIBI, PUCYHKH U JPYTHE);

WCIIONIb30BaTh HAYYHBIM S3bIK B KauecTBE CPEACTBA MPH PadOTe ¢ XMMHUYECKOW HH(OpManuen: MPUMEHATh MEXMpeaMeTHble (pusndeckue U
MaTeMaTH4YeCcKHe) 3HAKH U CUMBOJIBI, (POpMYJIbl, a00peBUATyPbl, HOMEHKIATYPY;

WCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISTHOCTH.

OBnajeHue yHUBEPCATbHBIMUA KOMMYHUKATHBHBIMU J1eHICTBUSIMU:

3a7laBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOW TeMbI B XOJI¢ AUAIOTa W/WIH AUCKYCCUH, BBICKAa3bIBaTh WAEH, (POPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTCIIbHO BBIIIOJTHCHUA HpCHHO)KCHHOI‘/'I 3aJa4du,

BBICTYNIATh C HpG3€HT3HH€I71 PE3YIbTAaTOB MMO3HaBaTeIIHLHOM ACATCIIBHOCTH, MOJYUYCHHBIX CaAMOCTOATCIBHO HJIM COBMCCTHO CO CBCPCTHUKAMU IIpU
BBINTOJTHEHUH XUMHYECKOTO JKCIEPUMEHTa, MPAKTUUIECKOW paboTHI MO HCCIICAOBAHHIO CBOWCTB M3YyYaeMbIX BEIECTB, pealln3allid Y4eOHOTro MpoeKTa U
(hopMyJIMPOBATh BHIBOIBI IO PE3YJIbTaTaM MPOBEAEHHBIX HCCICIOBAHUM ITyTEM COIIACOBAHMS MTO3UIIUH B X0/ 00CYKICHUS 1 0OMEHa MHCHUSIMU.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

CaMOCTOSITENbHO IIIAHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATENIbHYIO AEATENBbHOCTD, OIpeaenss €€ el U 3aJadl, KOHTPOJIUPOBAaTh U 10 Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpeJiaracMblii alrOpUTM JEHCTBUI TPU BBIMOJHEHHH YYeOHBIX M HMCCIEOBAaTENbCKUX 3a]ad, BhIOMpaTh HauOojee
3¢ GEKTUBHBINA CIIOCO0 UX PEHIeHHUs C YUETOM MOJTyYeHUs] HOBBIX 3HAHUI O BEIIECTBAX M XHMHUYECKUX PEaKIUIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESTENbHOCTY HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEJIMETHBIE PE3YJIBTATBI
[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS Kypca «OpraHndeckas XUMHD» OTPaXKaroT:

c(OpPMHUPOBAHHOCTh TPE/ICTABICHHNH O XUMHYECKOW COCTABJIAIONICH €CTECTBEHHO-HAyYHOW KApTHHBI MHUPA, POJIH XUMHH B IMO3HAHWU SIBJICHUHN
npUpoibl, B (GOPMUPOBAHUM MBIIUIEHHUSI U KyJIbTYPbl JTHYHOCTH, €€ (PYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOMMOM IS PEelICHUs] TIPAKTHYECKUX 3a/1ad H
9KOJIOTUUECKU 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOI cpefie;

BJIaICHUE CUCTEMOW XMMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOIIME MOHATHS (XMMUYECKHUI JIEMEHT, aTOM, 3JIEKTpOHHAasi 000I04Ka
aToOMa, MOJIEKYJa, BAJIEHTHOCTH, AJIEKTPOOTPUIIATEIFHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaméHHas), MOJb, MOJISIpHAsS
Macca, MOJISIpHBIH 00BEM, YIIIEPOAHBINA CKeleT, GYHKIHMOHABHAS TPYIIIA, PAJUKAI, H30MEPHS, U30MEPbI, TOMOJIOTHUYECKHHA PsiJl, TOMOJIOTH, YTIIEBOJOPOJIbI,
KHCJIOPOJ M a30TCOJIEpKaIllNe COETUHEHHs, MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COCTUHEHMS); TEOPHH WU 3aKOHBI (TEOpHs
CTpoeHHsI opraHmdeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIHMYECKHH S3BIK XUMHM;
MHUPOBO33pEHUYECKHE 3HAHUS, JIe)Kalllue B OCHOBE IMOHWUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XMMHYECKUX SIBICHHMH, (DAKTOJOTMYECKHE CBEJCHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUH U O€30IIaCHOM HCIIOJIb30BaHUH BAXKHEHIINX OPTaHMYECKHX BEIIECTB B OBITY U MPAKTHYECKOI AESITEIHLHOCTH YEI0BEKa,

c(OpMHUPOBAHHOCTh YMEHHMH BBIIBIIATH XapaKTEpHblE NPU3HAKK MOHATHH, yCTAHABIMBATh MX B3aWMOCBSA3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE
MOHATHUS IIPU ONMCAHUM COCTABA, CTPOEHMS U IPEBPAILEHUI OPraHMUECKUX COETNHEHNH;



c(OpMHPOBAaHHOCTh YMEHMH HCIOIB30BaTh XHMHUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIEHHOM) (OpMYyJI OpPraHMYECKHX BELIECTB M ypPaBHEHWI XUMHUYECKHUX PEaKLIWH, W3rOTaBIMBATh MOJEIH MOJEKYJ OPraHWYECKUX BEIIECTB IS
WITIOCTPALIMU UX XMMUYECKOTO U POCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAAJICKHOCTh M3YUYEHHBIX OPraHUUECKUX BEIIECTB [0 UX COCTABY U CTPOCHHIO K ONpeAeEHHOMY
KJIaccy/Tpymie COeTUHEeHUH (YTriIeBOAOPOIBI, KHUCIOPOA M a30TCOAEpIKaINe COCTUHEHUS, BBICOKOMOJICKYISAPHBIE COSANHEHHS), AaBaTh UM Ha3BaHUS MO
cucremarndyeckoit Homenknatype (IUPAC), a Taxke NpUBOAWTH TpHBUANBHBIC HA3BaHUS OTIACIBHBIX OPraHMYECKHX BEHIECTB (3TWIICH, MPOMHJICH,
alleTUIICH, ATWICHTIINKOJb, TIMIEPUH, (eHo, (opMablIerui, aueTaabIerul, MypaBbUHasl KHCIOTa, YKCyCHas! KACIOTa, OJICMHOBAsI KUCIIOTa, CTEAPHHOBAS
KHCJIOTa, TIII0K03a, PPYKTO3a, Kpaxmall, LeJIT0I03a, TIHINH);

c(OpMHUPOBAHHOCTH YMEHHSI OTIPENENATH BUJIbI XUMHUUECKON CBSI3M B OPTaHMUECKUX COeIMHEHUSIX (OAMHAPHBIC M KPAaTHBIC),

c(OpMHUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJOKEHUSI TEOPUU CTPOCHHUSI opraHmveckux BemiecTB A. M. BytnepoBa anst oObsiCHEHUS 3aBUCHMOCTH
CBOWCTB BEUIECCTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, PUINUECKUEC W XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IMYHBIX
KJIacCOB OpPraHMYECKUX BEIeCTB (MeTaH, 3TaH, 3TWICH, IPONWIEH, aueTuneH, OyraaueH-1,3, merunOyraauen-1,3, OeH30i1, METaHOI, 3TAaHOI,
STUJIEHIVINKONb, TJIMLEPHH, (DEHOJI, aleTalbJeruj, MypaBbHHas M YKCYCHas KHCJIOTBI, IJIIOKO3a, Kpaxmal, IeJUII0JI033a, aMHHOYKCYCHas KHCIIOTa),
WITIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIUH C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UCTOUHUKH YTIICBOAOPOAHOTO CBHIPbs (HedTh, MPUPOIHBII ra3, Yroyb), CocoObl UX MEpepadOTKH U
NpPaKTUIECKOe MPUMEHEHHE TIPOIyKTOB MepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHMCICHUS TI0 XMMHUYECKHM YpaBHEHHsSIM (Macchl, 00bEMa, KOMUYECTBA HCXOJIHOTO BEHIECTBA HIIU
NPOJIyKTa PEeakIuy M0 N3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOYKTOB PEAKIIHN);

c(OpMHUPOBAHHOCTh YMEHHH BIaJIETh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAYYHOTO MMO3HAHUS, HCIIONB3yeMBbIX B XUMHHU TPH H3YyYCHUHU
BEIIECTB M XUMHYECKUX SIBJICHUH (HaOII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOCINPOBAHNE), UCTIOIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS [UIS TIPHHATHS
pelIeHuid B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMH U HX IPUMEHEHUEM;

Cc(OPMHUPOBAHHOCTh YMEHHH COONIOATh TpaBHiIa MOJH30BAHUS XUMHYECKOW MOCYHOH M J1a0OpaTOpHBIM O0OpYJOBaHMEM, a TaKKe IpaBHiIa
oOpaIleHus ¢ BeIeCTBAMU B COOTBETCTBUH C HHCTPYKIMSMH O BBITOJHEHHUIO JTa00OPAaTOPHBIX XUMUYECKHUX OIIBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IIAHUPOBATH M BBHINOJHATH XMMHYECKHH OSKCIIEPUMEHT (TIpeBpalIeHUss OPraHWYECKHX BEIIECTB TPH HarpeBaHUM,
NOJy4YeHHE ITUICHA U U3YUYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMH OPraHMYECKHX BEIIECTB, ACHATYpalys OCJIKOB IPU HAIPEBaHUH, [IBETHHIC PEAKLIUH
0enKOB) B COOTBETCTBUM C MpPaBWIAMH TEXHHKH O€30MacCHOCTH NpH OOpaIleHUH C BEIIECTBAMH W Ja0OPaTOpHBIM 00OpYZOBAaHHEM, MPEACTaBIATH
pe3yabTaThl XMMHYECKOTO 3KCIEpHMEHTa B (OpME 3aliCH YpPaBHEHHH COOTBETCTBYIOIIMX peakuud W (OpMYIHPOBaTH BBIBOABI HAa OCHOBE 3THX
PE3yIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XMMUYECKYI0 MHPOPMALHIO, ITOJy4YaeMyl0 U3 Pa3sHbIX HCTOYHUKOB (CpPEICTBa MacCOBOIi
uHpopmanun, HTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBUiIa SKOJIOTMYECKU LENecoOOpa3sHOro MOBEACHUS B OBITY WM TPYAOBOM JAEATENBHOCTH B LENAX
COXpAHEHHUSI CBOETO 370pPOBbS U OKPY)KAIOLIeH NPUPOTHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JEHCTBUS HA >KUBBIE OPraHM3MBl OINpPEACIIEHHBIX



OpPTaHMYECKUX BEINECTB, MOHUMAas cMbIch noka3atels [1/IK, mosicHaTh Ha npuMepax criocoObl YMEHBIICHUS U MPEAOTBPALICHUS UX BPEIHOTO BO3ICHCTBUS
Ha OpraHU3M YCJIOBEKa;

JUTSL O0YYAFOIIUXCS C OTPaHUYCHHBIMHU BO3MOKHOCTSIMHU 37I0POBbsI: YMEHHE MTPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB
Y XUMUYECKHUX SBJICHHUIA;

JUISL CIIENBIX M CIa0OBUAAIIMX OOYYAIOIUXCS: YMEHHE HCIOJIh30BaTh penbeHO-TOUCUHYI0 cucteMy oOo3Hauenuid JI. Bpaitng mns 3amucu
XUMHYECKHUX (POPMYII.

TEMATUYECKOE IINTIAHUPOBAHHUE
€ YKa3aHMeM KOJIHYeCTBA aKaJeMHUYEeCKUX YaCOB, 0TBOJMMbIX HA OCBOEHHE KAKI0M TeMbl Yy4eOHOr0 npeaMeTa, y4edHOro Kypca,
y4eOHOro MOAYJIs U BO3MOKHOCTH HCI0JIb30BAHMS 110 3TOM TeMe 3JIEKTPOHHBIX (HM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SIBJISTIOIUXCS] Y4eOHO-METOANYECKHMH MaTepUaJIaMu

KoanuecTBo yacoB

Ne HanmeHoBaHue pa3esioB u TeM B KonTpoabHbI IIpakTu4eckue Harta DJleKTpoHHBbIE (U (poBLIE)
cero
n/m nporpamMmbl e padoThI padoTsI H3y4eHUst o0pa3oBaTeJIbHbIE pecypchl

Paszpnen 1. Teoperuyeckne 0CHOBbI OPraHUYeCKOl XMMHHU

http:/alhimik.ru

ITpeamer OpraHM4YeCKON XUMHUH. https://hij.ru/
1.1 Teopwst CTPOCHHUS OPraHMYECKUX 3 1 http://cbooks.narod.ru/
coequnenuii A. M. Bytneposa https://1sept.ru/
https://iu.ru/video-lessons
Hroro o pasneny 3
Paspes 2. YriieBoaopoasl
http:/alhimik.ru
https://hij.ru/
21 IIpenenbHbIe YTIeBOAOPOIBI — 2 http://cbooks.narod.ru/
AITKaHbBI https://1sept.ru/
https://iu.ru/video-lessons
http:/alhimik.ru
HemnpenenbHbIe yrieBoI0pOIbL: https://hij.ru/
2.2 6 1
aJIKEHbI, aJIKaJANEHBI, ATKHHBI http://cbooks.narod.ru/
https://1sept.ru/




https://iu.ru/video-lessons

2.3

ApOMaTI/I‘lCCKI/Ie YriieBOO4OpOAbI

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

24

[IpupoaHbpie HCTOUHUKU
YIJIEBOAOPOIOB U UX MepepadoTKa

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

Hroro no pazgeny

13

Paznen

3. Kucjopoacoaepxaiiye OpraHudecKue

coeIUHEeHHUS

3.1

Cnuptel. ®eHon

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

3.2

Anpaerunsl. KapOoHOBBIE KHCITOTHL
CroxHble 3QUpHI

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

3.3

YriaeBoasl

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




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kainue opraHudeckue coeTuHeHus

http:/alhimik.ru
https://hij.ru/

4.1 AMUHBI. AMHHOKHUCITIOTBI. Benku 3 http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro mo pazneny 3

Paszpnen 5. BoicokoMoJieKyIsIpHbIE COeAUHEHUS
http:/alhimik.ru
https://hij.ru/

51 ITnactmaccel. Kayayku. Bomokna 2 1 http://cbooks.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 110 34 4 5
[TPOI'PAMME
IHHOYPOYHOE IIVIAHUPOBAHMUE
Ne KosmiecTso yacon Nata DJeKTpOHHbIE HU(PPOBLIE
Tema ypoka
n/n Beero KoHnTtpoabHbIe IIpakTuyeckue Hu3ydeHust I/IHZII/IKZITOI)])I or oﬁpasoBaTe JIbHbIE pecypcehbl
padoThI pa6oTsI
BcenomuuTs 1 http:/alhimik.ru
MIPUMEHHUTH https://hij.ru/
COOTBETCTBYIOIINE http://cbooks.narod.ru/
I L —— €CTECTBEHHOHAYYHbIE https://1sept.ru/
1 ¢5 BOSHEKHOBCHHE, DASBHTHG H 1 3HaHUS. BBISBIATE https://iu.ru/video-lessons

3HA4YCHUC.

CBSI3b MEXIY
MNPOYHUTAHHBIM U
COBpPEMEHHOMU
peaIbHOCTBIO




Teopust CTpoeHHs OPraHUYECKUX
coenuHenuit A. M. bytieposa, e€
OCHOBHBIE MTOJIOKEHUS.

AHanu3upoBars,
HMHTEPIIPETHPOBATH
JaHHBIE U JEJIaTh
COOTBETCTBYIOILIUE
BBIBOJIbI. BCITOMHHTE 1
MIPUMEHNTH
COOTBETCTBYIOILIUE
€CTECTBEHHO-Hay4YHbIC
3HaHus. [Ipennoxurs

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

IIpencraBnenue o
KJIacCU(UKAIIMY OPTaHHYECKUX
BeluecTB. HomeHknarypa
(cucTemMaTHYecKas) v
TPUBHAJILHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB.
Bxonnoit kouTposnp Nel.

00BSICHUTETIbHBIE

TUIOTE3BI.

AHaIM3UPOBATH, http:/alhimik.ru
UHTEPIPETUPOBATH https://hij.ru/

JIAHHBIE U [€1aTh
COOTBETCTBYIOIIIHE
BBIBOJIBI. BCIIOMHUTD U
MPUMEHHUTH
COOTBETCTBYIOIIIHE
€CTECTBEHHO-HAyYHbIE
3HaHus. [IpeioKuTh
00BACHUTEIBHBIE
TUIOTESHL.

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

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH Psijl.

IpentoxuTh criocod
Hay4HOTO
HCCIICAOBAHMS TAHHOIO
Bomnpoca. Pacrio3HaBatsb,
HCIIOJIB30BaTh U
CO3/1aBaTh
00BSACHUTEIIbHBIC
MOJEIH U
MIPEICTaBJICHUSI.

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




Mertan u 3TaH — npocTeiiue

OO0OBbsicHeHnE
YCTPOWCTBA U MPUHIIHIIA
paboTHI C XUMHYECKUM

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/

IpEICTABUTENH AJIKAHOB. obopynoBaHueM https://1sept.ru/
https://iu.ru/video-lessons
OreHUBAaTh http:/alhimik.ru
Hay4HbIC https://hij.ru/

AJIKEeHBI: COCTaB U CTPOCHHUE,
CBOMCTBA.

apryMeHThl U
JIOKa3aTeJIbCTBA U3
pa3iIuyHbIX
HNCTOYHUKOB
(mammpumep, razera,
HHTEPHET,
JKYpHAJIbI).
PacnosnaBath
JOIyLICHNUS,
JI0Ka3aTeNIbCTBA U
paccyxJeHus B
HAYYHBIX TEKCTax.

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

OTWJIEH U IPONHIIeH —
MPOCTENIINE MPEACTABUTENN
AJIKEHOB.

OueHUBaTh HAYYHbIE
apTryMeHTHI U
JIOKa3aTelIbCTBA U3
Pa3TUYHBIX UCTOYHHKOB
(mampumep, razera,
WHTEPHET, )KypHAJIbI).
Pacno3naBath
JIOTTYITIICHUS,
JIoKa3aTesbCTBa U
paccyXIeHHUS B
Hay9IHBIX TEKCTaX.

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

[paktrndeckas padora Ne 1.
«ITony4eHue 3TUICHA U U3yUEHUE
€T'0 CBOMCTBY.

IIpeobpazoBats oHY
(hopmy mipencraBieHUs
JAHHBIX B IPYTYIO.




Pazauuats BOIIPOCHI,
KOTOpPbIC BO3MOXKHO
€CTCCTBEHHOHAY4YHO
HUCCICO0BATh.

Ankanuensl. byranuen-1,3 u
metuiaOytaaueH-1,3. [lonydyenne

Ilonnmats CMBICJIOBYIO

CTPYKTYpY TEKCTa
(ompenensTh TEMY,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/

? CHHTETHYICCKOro KaydyKa n TJIaBHYIO MBICITB/Haeto, | https://1sept.ru/
PC3UHBI. Ha3HAYEHME TEKCTA) https://iu.ru/video-lessons
IMoummats cMeicioByto | http:/alhimik.ru
CTPYKTYpY TeKcTa https://hij.ru/
(ompenensth Temy, http://cbooks.narod.ru/
AUIKHHBL COCTAB 1 0COGCHHOCTH TJIaBHYIO MBICITB/Haeto, | https://1sept.ru/
0 CTPOGHE, FOMOTIOTHUECKHH P, Eiﬁf;;ﬁf: :IGKCTa). https://iu.ru/video-lessons
AnetusieH — TpoCTeHTITIi
MpeACTaBUTEIIb AJIKUHOB. NPUMCHHTD
COOTBETCTBYIOIIIHE
€CTCCTBCHHOHAYYHBIC
3HaHUA
ITpeobpa3zoBarh OHY http:/alhimik.ru
dopmy mpencrasnenns | https://hij.ru/
JaHHBIX B JPYTYIO. http://cbooks.narod.ru/
11 BBIqHCHeHHjI 10 ypaBHCHHUIO HUcnonb3oBaTh https://1sept.ru/
XUMAYCCKON PCaKIINH. uHpopmanuio u3 Tekcta | https://iu.ru/video-lessons
JUISL peLLICHUST
MPAaKTUYECKOU 3a7a4u
HUcnonb3oBaTh http:/alhimik.ru
12 Apenbl: OEH30I1 U TOIYOIL. uHpopManuio u3 Tekera | https:/hij.ru/

TOKCUYHOCTH apEHOB.

JUISL pelleHust
MPaKTUYECKOU 3a7auH.

http://cbooks.narod.ru/
https://1sept.ru/




[IpeobpazoBaTh OAHY
(hopMy mpencTaBiIeHUS
JIAHHBIX B IPYTYIO

https://iu.ru/video-lessons

I'enetuueckas cBsI3b

Bcnomuuts u
MIPUMEHUTH
COOTBETCTBYIOLLUE
€CTECTBEHHOHAYYHBIC
3HaHus. [lornMars

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

13 YTTIEBOIOPOIOB, IPUHAIEIKAIITAX CMBICTIOBYIO CTPYKTYPY

K Pa3IHYHBIM KJIacCaM. TeKcTa (OIpeaeiTh

TEMY, [JIABHYIO

MEICTIL/HJIEIO,

Ha3HAYCHHUE TEKCTA)
TIpHPOTHELS HCTOHUKT BBISBIATE CBS3b MEXKTY http:/alh.i_n“lik.ru
T HPOYUTAHHBIM U https://hij.ru/

14 H TIOMYTHBIC HEQTAHES Ta3bi, COBPEMEHHOMN http://cbooks.narod.ru/
HEQ)TE U TPOIYKTH o8 PearbHOCTHIO. https://-lsept.r-u/
HepepaGoTKH. https://iu.ru/video-lessons

ITpeobpa3zoBarh OHY http:/alhimik.ru
TIpHPOIHbIE HCTOUHMKH dopmy mpencrasnenns | https://hij.ru/
YTIEBONOPOIOR: TPHPOHEI Ta3 JAHHBIX B IPYTYIO. http://cbooks.narod.ru/
15 W TIOTIYTHEIE He)TAHEIE Fazb, Paznuuars Bompocsl, https:// .1sept.r.u/
HOQTH U IPOIYKTHE o8 KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
HepepaGoTKA. €CTECTBEHHOHAYYHO
HCCIIeI0BATh.
AHaAIM3UPOBATS, http:/alhimik.ru
16 Kontponbnas padota Ne2 mo HWHTEPIPETUPOBATD https://hij.ru/

pazzeny «YTIIeBOJIOpOIb.

JaHHBIC U 1CJIaTh
COOTBCTCTBYIOIIIHE

http://cbooks.narod.ru/
https://1sept.ru/




BBIBOABI. BCIOMHUTE U
NOPUMCHHUTDH
COOTBETCTBYIOIIIUE
€CTCCTBCHHO-HAY4YHbIC
3HAaHMHA.

https://iu.ru/video-lessons

IIpenenpHBIE OJHOATOMHEIE

[IpeobpazoBaTs ofHY
(hopMy mpencTaBiIeHUS
JAHHBIX B PYTYIO.
Paznuuats BOIpocsl,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/

17 CIIUPTHL: METAHOJ U ATAHOJ. ; )
BoopojiHas CBsi3b. KOTOPbIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
YCCIIEI0BATh.
[IpeobpazoBaTh OAHY http:/alhimik.ru
dbopmy npencrasienus | https://hij.ru/
JIAHHBIX B IPYTYIO. http://cbooks.narod.ru/
18 MHoroaToMHbI€ CIIMPTHL: Pazin4aTh BOIIPOCHI, https://1sept.ru/
STUJICHTIINKOIIb U TIIUIICPHH. KOTOPbIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIeI0BATh.
[IpeobpazoBaTh OAHY http:/alhimik.ru
dopmy mpencrasnenns | https://hij.ru/
DEHON: CTPOCHHE MOJEKYJIB, JaHHBIX B JPYTYIO. http://cbooks.narod.ru/
19 I — Pazmyarh BOMPOCHI, https://-lsept.r-u/
CBOVCTRA, IPHMEHEHHE. KOTOpPBIE BO3MOXHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIeI0BATh.
IIpeoOpa3oBaTh OaH http:/alhimik.ru
20 ATBICTAIEL GOpPMATLACTHA 1 Q)(I:pMypnpeHCTaBneH}I]/m httgs:// hij.ru/

aleTaIbaeTUa. AIIETOH.

JIAHHBIX B IPYTYIO.

http://cbooks.narod.ru/




Pazauuats BOIIPOCHI,
KOTOpPbIC BO3MOXKHO
€CTCCTBEHHOHAY4YHO
HUCCICO0BATh.

https://1sept.ru/
https://iu.ru/video-lessons

OI[HOOCHOBHLIC MpeaCIbHBIC

BrIIBISTE CBS3B MCKAY
IIPOYHUTAHHBIM U

http:/alhimik.ru
https://hij.ru/

21 KapGOHOREIE KUCIOTH: COBpPEMEHHOMH http://cbooks.narod.ru/
MYDABBHHAS U YKCYCHAA. PEaIbHOCTHIO. https://-lsept.r-u/
https://iu.ru/video-lessons
[Ipeobpa3oBaTh OAHY http:/alhimik.ru
dbopmy npencrasienus | https://hij.ru/
TMpakTiueckas pa6ota No 2. JAHHBIX B IPYTYIO. http://cbooks.narod.ru/
22 «CBOHCTBA PACTBOPA YKCYCHOM Paznuuarh BOMPOCHI, https://llsept.r.u/
KHCITOTEDY. KOTOPBIC BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIe/IOBATb.
BoisiBists cBsizb Mexay | http:/alhimik.ru
CreapuHOBAs 1 ONICHHOBAR HPOYUTAHHBIM U https://hij.ru/
23 KHCIIOTHL, KaK TIDEICTABHTCIH COBPEMEHHOMN http://cbooks.narod.ru/
BBICIIHX KAPGOHOBEIX KHCIIOT. PearbHOCTHIO. https://1sept.ru/
https://iu.ru/video-lessons
[IpeobpaszoBaTh onHY http:/alhimik.ru
tdopmy mpencrasnenns | https://hij.ru/
MBI KAK COJTH BRICIIHX JaHHBIX B JPYTYIO. http://cbooks.narod.ru/
24 KapGOHOBEIX KHCIIOT, HX MOIOIIEE Paznuuars Bompockl, https://1sept.ru/

JEUCTBUE.

KOTOPBIE BO3MOXKHO
€CTECTBEHHOHAYYHO
HUCCIIEN0BATE.

https://iu.ru/video-lessons




CrnoxHble 3pUpHI KakK
IPOU3BOAHbIE KAPOOHOBBIX

[IpeobpazoBaTh OAHY
(hopMy mpencTaBiIeHUS
JIAHHBIX B IPYTYIO.
Paznuuarh BOMPOCHI,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/

= KHCIIOT. I'MApOIN3 CIIOXKHBIX KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
3¢upos. €CTECTBEHHOHAYYHO
UCCIICIOBATh.
ITpeobpa3zoBath OHY http:/alhimik.ru
dopmy mpencrasnenus | https://hij.ru/
JIAHHBIX B PYTYIO. http://cbooks.narod.ru/
26 JKupsl: THAPONH3, IPUMEHEHHE, Pa3ziu4aTh BOIIPOCHI, https://1sept.ru/
GrosornyecKas poib KHUPOB. KOTOPbIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIeI0BATh.
[IpeobpasoBaTh OAHY http:/alhimik.ru
dopmy npencrasienus | https://hij.ru/
YrieBosl: coCcTaB, JIAHHBIX B IPYTYIO. http://cbooks.narod.ru/
27 kiaccuukanyst. Baxneiinme Pazuarh BOPOCHI, https://1sept.ru/
NPE/ICTaBUTEIIN: TIIOKO3a, KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
¢pykrosa, caxaposa. €CTECTBEHHOHAYYHO
HCCIIeI0BATh.
[IpeobpaszoBaTh onHY http:/alhimik.ru
dopmy mpencrasnenns | https://hij.ru/
JaHHBIX B JPYTYIO. http://cbooks.narod.ru/
8 Kpaxman u nemnronosa kak Pazyarh BOMPOCHI, https://1sept.ru/
IPUPOAHBIC TIOJTUMEPBI. KOTOPBIE BO3MOYKHO https://iu.ru/video-lessons
€CTECTBEHHOHAYYHO
HCCIIeI0BATh.
29 Kontpossnas padora Ne3 o IIpeobpazoBaTh OIHY http:/alhimik.ru




paszneny «Kucnoponcoaepxariue
OpPTraHUYECKUE COCMHEHHSD).

(hopMy mpencTaBiIeHUS
JIAHHBIX B IPYTYIO.
Paznuuathk Bompockl,
KOTOPBIC BO3MOXHO
€CTeCTBCHHOHAYYHO
HCCIIEIOBATb.

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

[IpeobpazoBaTh OAHY
(hopmy mipencraBiIeHUS
JAHHBIX B IPYIYIO.
Paznuuats BOIpocHl,

http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/
https://1sept.ru/

30 AMUPHBI: METUJIAMUH ¥ aHWJIHH.

KOTOPBIC BO3MOYKHO https://iu.ru/video-lessons

€CTECTBEHHOHAYYHO

HCCIIeI0BATh.

BoisiBists cBsizb Mexay | http:/alhimik.ru
AMHIHOKHCIIOTEI KaK aM(pOTepHBbIe NPOYUTAHHBIM H https://hij.ru/

31 OpraHW4eCKNe COCIMHCHMS, UX COBPEMEHHOMN http://cbooks.narod.ru/
OHOIOrnYecKOe 3HAUCHHE. PearbHOCTHIO. https://1sept.ru/
[MenTuapl. https://iu.ru/video-lessons

AHaIM3UPOBATD, http:/alhimik.ru
UHTEPUPETUPOBATH https://hij.ru/
AAQHHBIC 1 JIe/1aTh http://chooks.narod.ru/
Benkn kak npupoznbie COOTBETCTBYIOLIHE https://1sept.ru/
32 BBICOKOMOJIEKY/ISPHBIE SPIBOABI. https://iu.ru/video-lessons
Bcernomuuts u
COC/IMHCHUSL. e —
COOTBETCTBYIOIIHE
€CTECTBEHHO-
HAayYHbIC 3HAHUSI.
BBISBIATE CBA3H MEKTY
33 KouTposnbHas pabota st

MIPOMEXYTOUYHON aTTECTALNH.

MPOYUTAHHBIM U
COBPEMEHHOMU




PCAITBbHOCTHIO.

OcHOBHbBIE METOAbI CHHTC3a
BBICOKOMOJIEKYJIAPHBIX

BrIIBISTE CBS3B MCKOY
MIPOYHUTAHHBIM U

http:/alhimik.ru
https://hij.ru/

34 coeHHeHHiH, TI1acTMAacCH! 1 COBPEMEHHO http://chooks.narod.ru/
KAYUYKH, BOTOKHA. pearLHOCTHIO. https://iu.ru/video-lessons
OBUIEE KOJIMYECTBO YACOB I10 34 4 5
ITPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Xumus. 10 kimace/ O. C. I'abpuensia, U. I'. Octpoymos, C. A. Crankos. M3garensctBo «poday.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

~N N N W~

. Xumus. 10 knace. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaikos).
. Metoaunueckoe nocodue. 10 kinace (aBtopsl O. C. I'abpuesnsn, U. I'. Ocrpoymos, 1. B. Akcénora).

1
2
3. Ilporpamma kypca xumuu 1151 8—11 kiaaccos o0meoOpaszoBaTenbHbIX yupesxaenuil (aBtopsl O. C. ['abpuensn, C. A. Cnagxos).
4.
5
7

Pabouas Terpans. 10 xinace (aBTopsr O. C. I'abpuensn, C. A. Ciaagkos).

. Oprannyeckasi XuMus B TecTax, 3aadax u ynpaxnenusax. 10 knacc (aBropsl O. C. I'abpuensy, U. I'. Octpoymos).

. DnekrpoHHas hopma yueOHUKA.

HOUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

. Poccuiickas anekrponHast mikoua. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

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

. IlonbopHa nuTepatypsl o xumuutio - http://c-books.narod.ru/

. Kypnan " 1 cenrsi0psa" - https://1sept.ru/

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

. CO0OpHUK cTaTeil 0 XUMUYECKHX DIIEMEHTAX, MIUTFOCTPUPOBAHHBIN OMMMCAHHEM dKCIIEprMeHTOB. -http://www.periodictable.ru




CAUTHI:
https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons






