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bonbmme Axusipel



MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma no npenmery «Xumusi» ais 10 kimacca 6a30BOro ypoBHsI COCTaBJICHA HA OCHOBE:

- ®enepanpHON 00pa30BaTENBHON MPOrPaMMEBI CpelHEro ootero oopazosanus ot 18.05.2023 Ne 371;

- ®enepanbHOro rocyAapcTBEHHOr0 00pa30BaTENbHOIO CTaHAAPTa CpeAHero obmero oopasoBanus (yTB. mpuka3oM MuHHCTepcTBa oOpa3oBaHus U Hayku PO
ot 17 mas 2012 1. N 413) ¢ usmenenusimu Ha 12 aBrycra 2022 r.;

- IIpuxaz Munnpocsemieanss Poccun ot 09.10.2024 1.No704 «O BHeceHMHM M3MEHEHHM B HEKOTOpHIE MpUKa3bl MHUHHCTEpPCTBA IpPOCBEIeHUs Poccuiick o
denepanuu, Kacarommecs (QenepalbHbIX 00pa30BaTEIbHBIX IPOrpaMM Ha4yallbHOTO OOIIero oOpa3oBaHMs, OCHOBHOIO OOIIEero oOpa3oBaHMsI U CPEAHEr0 OOIIEro
o0pazoBaHus» (3aperucTpupoBanHoro B Muntocte Poccun 11.02.2025 roma Ne§1220);

- OcHOBHO# 00111€00pa30BaTENBHON IpOrpaMmMbl cpenHero oodiiero oopasosanus MAOY UYepeuiesckoit COILL;

- Yuebnoro mnana MAOY Uepsumerckoit COLLI, yrBepkaeHHOr0 puka3om aupektopa XKuskosoit H.A. ot 29.08.2025 roga Ne 142 -O/] v cornacoBaHHOTO
29.08.2025 rona Ha 3aceganuu Ymnpasisiomiero coeera MAOY UYepsumesckoit COL mporoxon Nel2;

- [Iporpammel Bociutanus MAQOY Yepsumesckoit COLLL.

OCHOBY TIOZIXOZIOB K pa3pabOTKe MpOrpaMMbI MO XWMHH, K ONpeNeiIeHUI0 oOIel cTpaTernu oOydeHWs, BOCITUTAHUS W PA3BUTHsI OOYJAIOIIMXCS CPEICTBAMMU
yaebHoro npeamera «Xumus» st 10—11 xraccoB Ha 6a30BOM ypOBHE COCTaBWIN KoHIENTyalbHbIe TTofokeHuss @I'OC COO o B3anMO00yCITOBICHHOCTH IIETIEH,
collep KaHus, pe3yIbTaTOB OOYICHHS M TPeOOBAHUI K YPOBHIO ITOATOTOBKY BBITYCKHIKOB.

XuMH4ecKoe 00pa3oBaHWE, TOITyd4aeMOe BBITYCKHHUKAMHU O00IIe00pa3oBaTeNbHON OpraHW3aldd, SBISETCS HEOThEMIIEMOM dYacThio MX oOpa3oBaHHOCTH. OHO
CIIY’)KUAT 3aBEPINAONINM JTallOM pealin3alliid Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIMX LEIOCTHOM CHCTEME XHMHYECKOTO
o0pa3oBaHusA. OTH IEHHOCTH KacaloTCs TO3HAHWS 3aKOHOB MPUPOIBI, (POPMHUPOBAHHS MHPOBO33PEHUS M OOIMIeH KyIbTyphl YelIOBEKa, a TAKKE JKOIOTHYECKH
00OCHOBaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M TIPUPOAHOHN cpene. Peammsyercs xumudeckoe oOpazoBaHUE OOydYalONIUXCS HAa YPOBHE CPEIHEro OOIIEro
00pa3oBaHus CPEACTBAMH y4eOHOTO mpenMeTa « XUMUs», CoAepKaHie U MOCTPOSHHE KOTOPOTo OMpEAeTeHbl B IPOrpaMMe M0 XUMHUH C YYETOM CTIEIU(PUKH HAYKH
XUMUH, €€ 3HAUeHUS B TIO3HAHWHU TPUPOJBI U B MaTEPUAJIbHOMN JKU3HU OOIIECTBA, a TAKKe ¢ YIETOM OOIIUX Iefiell U MPUHIUIIOB, XapaKTePU3yIOIMNX COBPEMEHHOE
COCTOSTHHE CUCTEMBI CpEIHEro oo1Iero oopasoanus B Poccuiickoit demxepanmm.

XUMUS KaK dJIEeMEHT CHCTEMBI €CTECTBEHHBIX HAyK HTPaeT 0COOYIO POJIb B COBPEMEHHOM ITMBIIIN3AIINH, B CO3JTAaHUN HOBOW 0a3bl MaTepHalbHON KynbTypsl. OHa
BHOCHT CBOH BKJaJ B (POPMHPOBAHME PAIMOHAIHFHOTO HAYYHOTO MBINUICHUS, B CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUA 00 OKPYXKAIOIMIeM MHpPE KaK O €IMHCTBE
MPUPOIBI M YeNlOBeKa, KOTopoe (popMHpyeTcs B XMMHU Ha OCHOBE MOHWMAHHWS BEIIECTBEHHOI'O COCTAaBa OKPY)KAIOIIETO0 MHpPA, OCO3HAHHUS B3aWMOCBSI3U MEKITY
CTPOCHHEM BEIIEeCTB, MX CBOMCTBAMHU M BOZMOYKHBIMH O0JIaCTAMUA TPUMEHEHMSL.

TecHO B3aMMOEHCTBYS C IPYTHMH €CTECTBEHHBIMUA HayKaMH, XMMHUS CTaJla HEOThEMIIEMOW 9acThI0 MUPOBOH KYJIbTYpPhI, HEOOXOAUMBIM yCIIOBHEM YCITEITHOTO
TpyZAa U KU3HU KaXKJO0ro wieHa oodmiectBa. CoBpeMeHHas XUMHS KaK HayKa CO3UIATeNbHasl, KaK HayKa BBICOKAX TEXHOJIOTHI HaIpaBlieHa Ha pelIeHne TII00aIbHBIX
po0JIeM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETHIECKOM, TTUIIIEBON, HKOJIOTHIECKON 0€30NaCHOCTH W OXPAHBI 37I0POBbSI.

B coorBercTBUM ¢ OOMMMH HEISIMH W TPUHITUIIAMH CpETHEro oO0IIero odpa3zoBaHUs cojepkanue npeaMera «Xumus» (10—11 kmaccel, 6a30BBI ypOBEeHB
M3Yy4eHHs]) OpPHUEHTHPOBAHO TPEHMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO TOATOTOBKY OOYYAIOMIMXCS, HEOOXOAMMYIO MM JUISI BBIPAOOTKHM MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIICNTHOTO BKJIFOYEHHUS B KHU3Hb COIIMYMa, MPOJIOIKEHUST 00pa30BaHUs B Pa3IMYHBIX O0JIACTSX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XUMUEH.

CocTaBIisonMMy TIpeaMeTa « XUMHUsD SIBISFOTCS 0a30Bble Kypchl — «Opranudeckas Xxumus» u «OO0IIast 1 HeopraHu4deckass XMMHUs», OCHOBHBIM KOMITOHEHTOM
COJIepKaHMUsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUH 110 HEOPTaHWYECKOW XUMUH (C BKIIOYEHHEM 3HAHWHA U3 OOIIEeH XMMHUH) U OPTaHUYEeCKOH
xumun. GopMUpoBaHUE TaHHOW CHUCTEMbI 3HAHUH TPU M3YUEHHH TpeMeTa 00eCIIeYuBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT00OpasHs BEIIECTB Ha OCHOBE
OOIIHMX TIOHSATHH, 3aKOHOB W TEOPHI XUMHH.

Crtpykrypa copepxanusi KypcoB — «Opranmueckass xumusi» u «OOmas u HeopraHuueckas XuMmus» cGOpMHUpOBaHa B MPOrpaMMe MO XMMHH Ha OCHOBE
CHUCTEMHOT0 MOJIXOZla K M3YYECHHI0 y4eOHOro Marepuaiia U OOYCIOBJICHA HMCTOPHYECKHM OOOCHOBAHHBIM Pa3BUTHEM 3HAHWN Ha OINPENEIEHHBIX TEOp €TUYECKUX



ypoBHsiX. Tak, B Kypce OpraHMYecKOi XMMHUHM BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCHUECKOH TEOPHH CTPOCHUSI OPTaHUYECKHX COCJUHCHUI, a TakkKe Ha
YPOBHE CTEPECOXMMUYECKUX W DIICKTPOHHBIX MPEACTABICHUH O cTpoeHUH BemecTB. CBeaeHUs 00 M3ydaeMbIX B Kypce BEIECTBAX MArOTCs B Pa3BUTHU — OT
YIJIEBOJIOPOJIOB /IO CIOKHBIX OMOJOTMYECKH aKTHBHBIX COCAMHEHMH. B Kypce oprannyeckoil XMMHUM TONY4YalOT pa3BUTHE c(hOPMHUPOBAHHBIC HA YPOBHE OCHOBHOI'O
ob1ero oOpa3oBaHMs TepBOHAYATIBHBIC MPEICTABICHUS O XMMHYECKOW CBSI3M, KIACCU(PHUKAIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX
CTPOCHHS, O XHMUYECKON PEaKIIH.

[lon HOBBIM YIJIOM 3peHHS B MpeAMETe «XUMHS» 0a30BOr0 YPOBHS paccMaTpHUBAeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTIO OOHIEro 0Opa3oBaHUS TEOPETHYECKUN
MaTepual U (paKTOIOrHYecKue CBEACHUS O BElIeCTBAX M XMMHUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmIas M HeopraHudeckask XHUMHUs» O0ydaromuMcs
MPEAOCTABISETCS. BO3MOKHOCTh OCO3HATH 3HAUECHHE IMEPUOINIECKOr0 3aKOHA C OOILIETEOPETHIECKUX U METOIOJIOTHYECKUX MO3HUIINHI, TIy0XKe TIOHSITh HCTOPHUYECKOE
M3MeHeHHUe (PYHKIUH 3TOro 3aKOHa — OT 0000MIAIOIIeH /10 OOBSICHSIOIICH U IPOTHO3UPYOIICH.

EI[I/IHaH cucTeMa 3HAaHUM O Ba)KHEHUIIIHNX BCHICCTBAX, UX COCTaBE, CTPOCHHU, CBOMCTBAxX W IMPUMCHEHNH, a TAKKC O XUMHUUYCCKHUX pPCaKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTSIX MPOTEeKaHus AononHsercs B kKypcax 10 u 11 kimaccoB anemMeHTaMH cofep KaHUs, UMEIONMMH KyJIbTypOJIOTHYeCKUi M MPUKIIAJAH O Xapakrep. JTu
3HaHUA CHOCO6CTBYIOT IMOHMMAaHUIO0 B3aMMOCBA3U XMUMUH C APYTUMU HayKaMu, PaCKpbIBarOT eé poiib B MMO3HABATEIILHOU U HpaKTH‘IeCKOﬁ JCATCIIBHOCTU YCJIOBCKA,
CIOCOOCTBYIOT BOCIIUTAHHUIO YBKEHHSI K MIPOIIECCY TBOPUYECTBA B 0OJACTH TEOPUH U NMPAKTHUECKUX MPUIOKEHUH XUMUH, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS
B OGH_IGCTBGHHO 1 JIMYHOCTHO 3HAYUMbIX Hp06neMax, CBsI3aHHBIX C XI/IMI/IeI\/'I, KPUTUYCCKU OCMBICIIMBATH I/IH(l)OpMa]_[I/IIO " IMPUMCHATH eé JJIA I1IOITOJIH CHHU S 3HaHPII7[,
peUICHNA MHTCIUICKTYAJIbHBIX W OKCIICPUMCHTAJIbHBIX HMCCIICA0BATCIIbCKUX 3ada4. B EeJIoOM COACpIKaHUEC yqe6H0r0 npeamMera «XUMUSDY JaHHOI'O YPOBHSA HM3Y4YCHUS
OPHEHTHPOBAHO Ha (OPMHUPOBAHHE Yy OOYUAIOMIMXCS MHPOBO33PEHUYECCKOW OCHOBBI JUIsi MOHMMaHHS (GHIOCO(PCKUX WJIeH, TAKMX Kak: MaTepHalbHOE EIMHCTBO
HEOPraHWYEeCKOr0o M OPraHWYecKOro MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB WX COCTABOM W CTPOCHUEM, IT03HABAEMOCTh NPUPOIHBIX SIBICHUH MyTEM
OKCIICPUMEHTA W PCUHICHUA HpOTI/IBOpeT-II/Iﬁ MCXKIY HOBBIMHU (baKTaMI/I N TCOPCTUUYCCKUMM IPEAINIOChUIKAMU, OCO3HAHUEC POJIM XMMHUHU B PCIICHUN SKOJOTHYCCKHUX
npodIieM, a Takke MpodIieM cOepPeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhSI, CO3JIAaHMSI HOBBIX TEXHOJIOTUH M MaTepPHaJIOB.

B mutane pemennst 3a71a4 BOCIUTAHMS, PA3BUTHS U COITMAIM3AIMN 00yJaIONIMXCs MIPUHSATHIE TIPOTPAMMOI 10 XMMHHU TTOAXO/B! K OMPEACTICHUIO COJIe PXKaHUS U
MTOCTPOEHUS TIpeaMeTa PeaycCMaTPUBAIOT (JOPMHUPOBAHIE YHUBEPCATBHBIX YIEOHBIX MEHCTBUI, UMEIOMNX 0a30BOE 3HAUEHHE JJIsl PA3IMYHBIX BUJOB JIEATEFHOCTHU:
peleHns podiieM, TOUCKa, aHajin3a U 00pabOoTKu WH(pOPMAIK, HEOOXOMUMBIX ISl MIPUOOPETEHUST ONbITA MPAKTHUECKOH M HCCIIENOBATENbCKON ACATENLHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B TTOZHAHUU XUMHH.

B mpaxTrke mpenogaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO 00Iero odpa3oBaHMs, TaK W HA YPOBHE CpeIHEro oOIiero o0pa3oBaHMs, MPH OMPENeIeHuN
coJiepKaTeTbHON XapaKTePUCTUKU IeNlell M3ydeHwsl MpenMeTa HampaBICHHEM MepBOCTENEHHONW 3HAYMMOCTH TPAAWIIMOHHO TpU3HAETCA (popMHUpOBaHWE OCHOB
XUMHUYECKOW HAYKHA KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH JEeSITETHbHOCTH YellOBeKa W KaK OIHOT0 M3 KOMIIOHEHTOB MHPOBOH KyibTyphl. C
METOMYECKON TOUKH 3pEHUS TAKOW TIOJXO/ K ONPEIETISHNIO [eNeld N3YdeHUs IPEAMEeTa SBISETCS BITOIHE ONPaBJIaHHBIM.

CornacHo TaHHOW TOYKE 3pEHHSI TIIABHBIMHU [EISIMH W3YUEHUS TpeaMeTa « XuMus» Ha 6azoBoM ypoBHe (10 —11 i1.) sBistroTCS:

- (hopMupoOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUI KaK BaKHEUIEeH COCTABIAIONICH eCTeCTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW JIeKAT KITFOUYEBBHIE
MOHSATHA, (hyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKAa HAYKH, YCBOSHHE M IMOHMMAaHHE CYIIHOCTU JOCTYITHBIX O0OOIIEHWH MHPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHE C HCTOPUEH WX Pa3BUTHS U CTAHOBJICHUS;

- (opMHpOBaHHE W Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX TO3HAHWS BEIIECTB M XMMHUYECKHX pPEaKIWd, HEOOXOMUMBIX IS TPUOOpETeHUs yMEHUi
OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMUIECKUX SBIEHUH, UMEIOIIAX MECTO B MIPUPOJIE, B MPAKTUIECKON W TOBCETHEBHOM JKU3HH,

- pa3BHTHE YMEHHH M CIIOCOOOB AEATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHWEM M OOBSICHEHHEM XUMHYECKOTO JKCIIEpUMEHTa, COOJIOACHHWEM TPaBHI OE30ITacHOTO
oOpalleHnst ¢ BEIIeCTBaMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTHKA TeNIe U 3a]1a9 U3y4YeHHUs MTpeMeTa B TporpaMMe 110 XMMHUW YTOYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMH B CHCTEME CPEIHEro oomero oopazoBanus. CeromHs B MpenofaBaHNN XUMUU B OOJBIIEH CTEIEHU OTIAETCS MPENIOUTEHHE TIPAKTUYECKOM
KOMIIOHEHTE COJIep)KaHUsI OOY4YeHHUs, OPUEHTUPOBAHHON Ha TMOJTrOTOBKY BBITYCKHUKA OOIIE00pa30BaTEIbHON OpraHHW3alliy, BJIAJICIOIIEro He HAOOpOM 3HAHHM, a
(hyHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHM W YMEHHSMH aKTHBHOTO ITOIyYE€HHUS 3HAHWH W TPUMEHEHUsS WX B peajbHON JKU3HM IS pEIIeHUs
MPaKTUYECKUX 3a/1a4.

B ¢Bsi31 ¢ 5THM TIpH M3Y4EeHUU TpenMeTa « XUMUS» JOMUHUPYIOIIee 3HaYeHH e TPUoOpeTatoT TaKue MeH U 3aJ1a9u, KakK:



- ajanTanys 00y4aroUIMXcsl K yCIOBUSAM IMHAMHYHO Pa3BUBAIOIIETOCs MUpa, POPMUPOBAHNE HHTEIIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaAHHMIO,
COTPYIHHYECTBY, CAMOCTOSITEIIBHOMY NMPUHSTUIO IPAMOTHBIX PEIICHHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIMSX, CBA3AHHBIX C BEIIECTBAMHU U UX MTPUMEHEHHEM;

- (¢opMHpOBaHHE Y O0YYAIOUIMXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIMI), NMEIOLIMX YHHBEPCAIbHOE 3HAYCHUE ISl PA3NIMYHBIX BHJIOB JESTEIbHOCTH:
peuieHust mpoOieM, MoMcKa, aHajin3a U o0paboTku MHpopMalmu, HEOOXOMUMBIX I IPUOOPETEHHS OMbITa JEATENbHOCTH, KOTOpas 3aHMMaeT Ba’KHOE MECTO B
MO3HAHUM XUMHH, a TAKXKe JJIsl OLEHKU C TIO3UIMI SKOJIOTHUECKON 0e30IacHOCTH XapaKkTepa BIMSHUS BEIIECTB U XUMUYECKUX POLIECCOB HA OPTaHM3M YelOoBeKa U
MPUPOAHYIO CPEAY;

- pa3BUTHE MMO3HABATEILHBIX WHTEPECOB, MHTCIJICKTYILHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYUYaOIIMXCS: CIIOCOOHOCTH CaMOCTOSTENBHO MPUOOpPETaTh HOBBIC
3HaHUS TI0 XMMUHU B COOTBETCTBHHM C )KU3HEHHBIMH MTOTPEOHOCTSIMH, UCIIONIB30BATh COBPEMEHHBIC HH(OPMAIMOHHBIE TEXHOJIIOTHH ISl TOMCKA U aHaln3a y4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COICPIKAHMS;

- (opMUpOBaHKE U Pa3BUTHE y 00YUAIOIIUXCS ACCOIMATUBHOIO M JIOTHYECKOT'O MBIIIICHHS, HAOII01aTeNbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OC 00EHHO
HEOOXO/IMMBI, B YaCTHOCTH, MPH TUIAHUPOBAHUH U MPOBEJACHUH XUMUYECKOI'0 IKCIIEPUMEHTA;

- BOCIIUTaHUE y 00yJarommxcsi yOeKIEHHOCTH B T'YMaHUCTUYECKON HAIPaBICHHOCTH XUMHUH, €€ BAYKHOW POJH B PEIICHHH TTI00aTBHBIX MPOOJIEM PalMOHAILHOTO
MIPUPOIOIIONB30BAHMS, MOMOIHEHUSI YHEPreTUYECKUX PECYpPCOB M COXPAHEHHUs MPHPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpEeKHOr0 OTHOIICHHUS K
MPHUPOZIC U CBOEMY 3JI0POBBIO, a TaKyKe MPHOOPETEHHUs OIbITA MCIIOIH30BAHUS MOMYYCHHBIX 3HAHUH JUIS MPUHSTHSI TPAMOTHBIX PELICHUIH B CHUTYaIMSX, CBS3aHHBIX
C XUMHUYECKAMHU SIBIICHHUSIMU.

B yueOHOM maHe cpenHero oOmiero oOpazoBaHuUs TpenMmer «XHMHs» 0a30BOro ypOBHSI BXOJHMT B COCTaB IpeAMETHOH oOnactu «EcTecTBeHHO-HaydHbIE
npenMeThl». Ynciio 4acoB, OTBEAEHHBIX TSI U3yUEHUS XUMHUH Ha 6a30BoM ypoBHE 10 Kiracca cpemnero oomero oopasoBanus, coctaiser 34 daca (1 gac B Hemeno).

I[eﬂTeJ'lI)HOCTI) YuuTelisa ¢ y4€TOM MporpaMmbl BOCIIUTAHUSA

I'paxxnanckoe BocliUTaHue (hopMUPOBATH POCCUHCKYIO TPAKIAHCKYIO UICHTUYHOCTD, IPUHAICKHOCTh K O0IIHOCTH IpaxkaaH Poccuiickont denepaiiuu, K
Hapoay Poccuu kak HCTOYHHMKY BiacTh B POCCHICKOM rocyaapcTBe U CYOBbEKTY ThICSUYEIETHEH pOCCUICKOM rOCyIapCTBEHHOCTH,
M3y4eHHe U YBa)KEHHE MpaB, cBOOO 1 00s3aHHOCTEN rpakaannHa Poccui;

ITaTpuoTnueckoe BOCIUTAHUE | BOCIHTHIBATH JIFOOOBB K POJJHOMY Kpato, PojnHe, cBoeMy Hapoy, yBaKEeHHE K IpYyruM Hapojaam Poccuu; ncropuieckoe
MIpOCBeIIeHn e, POPMHUPOBAHUE POCCHICKOTO HAIIMOHAIBHOTO HCTOPHYECKOTO CO3HAHUS, POCCHICKON KYJIbTYPHOW HJICHTUYHOCTH;

JyXOBHO-HPaBCTBEHHOE BOCIIUTHIBATh HA OCHOBE 1YXOBHO-HPABCTBEHHOM KyJIbTypbl HApoA0B Poccuu, TpaauuuoOHHBIX penuruid Haponos Poccuu,
BOCIIUTaHUE (hopmMupoBaHUE TPAAUITMOHHBIX POCCHACKAX CEMEIHBIX IIEHHOCTEH; BOCITUTAHIE YECTHOCTH, T0OPOTHI, MIUJIOCEPANS,
COTIEPEeKUBAHUS, CIIPABETMBOCTH, KOJUIEKTUBU3MA, APYKEIMIOOUS ¥ B3AUMOITOMOIIIH, YBAXKEHUS K CTAPIINM, K ITAMSTH IPEAKOB, UX
Bepe U KyJIIbTYPHBIM TPaJUIHSIM

OcTeTnueckoe BOCIUTaHUE (OpMHUPOBATH ICTETUYECKYIO KYJIBTYPY Ha OCHOBE POCCUICKHX TpaJUIMOHHBIX TyXOBHBIX IEHHOCTEH, MPUOOMIATH K JTYYIINM
o0pas3iaM 0Te4eCTBEHHOI'0 1 MUPOBOT'O HCKYCCTBA;
Pu3nvecKoe BOCIUTaHNE (hopMupOBaATH KyIBTYPY 37I0POBOTO 00pa3a KU3HU M SMOIIMOHATFHOTO OJIAarOMONTYyYHsl — Pa3BUBATh (PU3MUECKHE CITOCOOHOCTH C

Y49ETOM BO3MOXKHOCTEH U COCTOSHUS 3/IOPOBbSI, HABBIKOB OE€30MACHOTO TIOBEJICHH I B IPUPOIHOMN M COIMAIIFHON Cpefie,
Ype3BBIYAHBIX CUTYAIUSIX

TpynoBoe BociuTanue BOCITUTBIBATh YBaXKEHHE K TPYAY, TPYAAIIUMCS, pe3yJibTaTaM TpyJa (CBOEro U APYTux JIF0/eH), OpueHTalus Ha TPYJOBYIO
JeATEeIIbHOCTb, MTOy4eHHe TPOQeccuu, TMYHOCTHOE CAMOBBIPaXXEHUE B TPOLYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TpPYIIE B
poccHuiickoM 00IIeCTBe, Ha JOCTHKEHUE BBIIAIOMINUXCS PE3YJIBTATOB B IPOGeCCHOHAIBHON ASSITENbHOCTH;

OKOJIOrM4ecKOe BOCIIUTaHUE | (pOPMHUPOBATH IKOIOTHUECKYIO KYJIBTYPY, OTBETCTBEHHOE, OEpEKHOE OTHOLIEHUE K IPUPOE, OKPYKaIOLIeH cpesie Ha OCHOBE
POCCHMCKUX TPaJULIMOHHBIX JYXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBl, 3aLLUThI, BOCCTAHOBJICHHS IPUPOJIbI, OKPY’KAIOLIEeH Cpebl;

Bocnuranne HCHHOCTeﬁ BOCIIUTBIBATH CTPEMJICHUC K IIO3HAHUTO cebs u Apyrux HIOHeﬁ, IpUpoOabI U O6I]_I€CTBa, K IIOJIY4YCHUTIO 3HaHPII>i, Ka4yCCTBCHHOI'O
HAaYYHOI'O MMO3HAHUS 06pa3OBaHI/I$I C yLICTOM JIMYHOCTHBIX MHTCPCCOB U O6H_ICCTBCHHBIX HOTpC6HOCTCfI.




COJAEPXKXAHUME YYEBHOI'O TIPEJMETA

Teopernyeckne 0CHOBBI OPraHN4YecKON XUMHUH

[Ipenmer oprannyeckoil XUMUM: €€ BOSHUKHOBEHNE, pa3BUTHE U 3HAUEHHE B NIOJIYYEHNN HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHHs OpraHNYeCKUX
coenuHeHnit A. M. bytiepoBa, e€ ocHoBHbIE Mod0keHUs1. CTPYKTYpHBIE ()OPMYIIBI OPraHUYEeCKUX BemecTB. ['oMomnorus, u3oMepusi. XuMHuecKas CBSI3b B
OpPTaHUYECKUX COEAMHEHUAX — OJUHAPHBIE U KPAaTHBIE CBS3U.

[Ipencrasnenue o kIaccupUKaKA OPraHMUECKUX BellecTB. HoMeHKnaTypa opraHu4ecKux CoeTMHEHU (CcTeMaTHIecKas) U TpUBHAJIbHbIC Ha3BaHHUS
BAKHEHIIMX MPEACTABUTENEH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKcnepuMeHTalbHbIE METOABI M3Y4eHHsI BEIECTB M UX NPEBpallleHHii: 03HAKOMJIIEHHE ¢ 00pa3laMi OpraHWYecKUX BELIECTB M MaTepralaMH Ha X OCHOBE,
MOJIETTPOBaHNE MOJIEKYJI OPIraHUYECKUX BEIECTB, HAOMIOIEHNE U ONMCaHNE IEMOHCTPAIIMOHHBIX OIBITOB I10 MPEBPAIECHUIO OPTaHHYECKUX BEIIECTB MPH
HarpeBaHuM (IUIaBJICHHE, OOYTIMBaHUE U TOPEHHE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH Psijl. MeTaH 1 3TaH — MPOCTEHIHe NPEICTABUTENN ANKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (peaKkinu
3aMelIeHrs U TOPEHUS ), HAaXOKJIEHHE B IIPUPOJIE, TOTyYeHHE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUAN Psifl. DTHIIEH U MIPOMUIIEH — MIPOCTEHINNE MPEACTABUTENN aJKEHOB: (PM3MUECKHIE U XMMUYECKHE CBOMCTBA (peaKInu
THUAPUPOBAHISL, TAIOTEHUPOBAHMS, THUAPATAIINH, OKHCICHHS U TOJTUMEPU3ALINN ), TOyUeHHE U TPUMEHEHNE.

Alnkanuensl: OyTamuer-1,3 u MetmiiOyTaaueH-1,3: ctpoeHue, BaXHEHIIe XUMUYECKIE CBOMCTBA (peakiyst moiuMepu3aiun). [lonyueHnne CHHTETHYeCKOro
KaydyKa U pe3WHBI.

AJIKAHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN PsiJl. AIICTHIICH — IPOCTEHINHIA MPEACTABUTENb AIKUHOB: COCTaB, CTPOCHHE, PU3HUECKHE U
XMMUYECKUE CBOUCTBA (peaKUy I'MIPUPOBaHUS, FaJIOTEHUPOBAHUSA, THAPATALIUY, TOPEHUS), IOJIydIEHUE U IIPUMEHECHHUE.

Apensl. benson: coctas, cTpoeHue, pu3ndeckne 1 XMMHUYECKHE CBOIMCTBA (PEaKINH raJOreHNPOBAHUS U HUTPOBAHMSA), TIOy4eHHE U IpUMeHeHue. 1oayon:
cocmas, cmpoenue, Qusuieckue u Xumudeckue ceolcmaa (peaKyuu 2a102eHUPOSaAHUs. U HUMPOBAHU), norydeHue u npumereHue. TOKCHIHOCTh apEHOB.
I'eHeTndeckas CcBA3b MEXAY YIIIEBOIOPONAaMU, IPUHAICKAIIMMHI K PA3INIHBIM KJIACCaM.

[TpupoaHbIe HCTOUYHUKH yriieBonoponoB. [Ipupoansii ra3 n momytHsle HedTsHbIE Ta3bl. HedTrs u € npoucxoxaenue. Croco0s! mepepaboTku HeTH: eperoHkKa,
KPEKHHT (TepMHUYECKUH, KaTaIMTUIECKHit), muposns. IIpoaykTsl nepepaboTku HedTH, MX NIPUMEHEHUE B IPOMBIIIIIEHHOCTH U B ObITy. KaMeHHBIN yroiabs 1 IpOLyKThI
€ro mepepadoTKH.

OKCHepruMEeHTaIbHbIE METOABI U3YUEHHS BEIIECTB U UX IPEBPALCHHH: 03HAKOMJIEHHE C 00pa3LaMy IUIaCTMACC, KayuyyKOB M pe3UHBbL, Kouiekuuu «Hedts» u
«YT01bY», MOAETUPOBAHUE MOJIEKYJI YIJIEBOIOPOJOB U raJIOTeHONIPOU3BOIHBIX, IPOBEICHNE IPAKTUIECKON PA0OThI: IIOJyYEHUE 3TUIIEHA U U3yUECHUE €r0 CBOICTB.

PacuérHble 3amaun.

Bbruncnenus no ypaBHEHHIO XMMUYECKON peakuu (Macchl, 00bEéMa, KOIMYECTBAa HCXOJHOTO BELIECTBA MJIH MIPOJYKTAa PEaKIMK M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO U3 MCXOJHBIX BEILECTB MM MPOLYKTOB PEAKLIUN).

Kucaopoacogep:xamue oprann4ecKkue coeJuHeHust

[IpenenbHble OMHOATOMHBIC COUPTHL. METaHO U 3TaHOJ: CTPOCHUE, PU3NUecKrue U XMMUYECKHE CBOUCTBA (PEAKLUK ¢ aKTUBHBIMU METaJlIIAMHU,
rajJoreHoBOI0pOJaMHt, TOpeHne), puMeHeHne. BonopoaHele CBsI3U MEXy MOJIEKyJIaMH cliupToB. JleficTBue MeTaHoNa 1 3TaHOjIa HAa OPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CIIUPTHI. DTHUIICHIIMKOIb U [NIMLEPUH: CTPOECHHE, (PU3NUECKHE M XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO MIETOYHBIMU METAJIIIAMH,
Ka4yeCcTBEHHAsl peaKkLysl HA MHOTOATOMHbIE cIUpTHI). [leificTBue Ha opraHu3M yenoBeka. [IpuMeHeHne rmnepruHa U 3TUIICHTJINKOJIS.

®deHo: cTpoeHue MOJIEKYJIbl, PU3MUECKUE U XMMUYecKue cBoiicTBa. TokcnaHocTh denona. [Ipumenenue dhenomna.

AJnpaerusisl U kemoHul. DopMasbIeru, aueTaibIerul: CTpoeHne, GU3NUecKue 1 XUMUYECKHE CBOMCTBA (PeaKLii OKUCIICHNS M BOCCTAaHOBJICHUS], KAUECTBEHHBIE
peakurn), NoIydeHHe U IPUMEHEHHE.

OnHOOCHOBHBIE MTpeAebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAs! KUCIIOTBI: CTPOEHHE, (PU3MUECKHE U XUMUYECKHE CBOUCTBA (CBOMCTBA, O0IIUE IS
KJlacca KUCIIOT, peakuus 3TepuuKalnm ), HoTydeHne 1 npuMeHenue. CTeapuHoBas ¥ OJIGMHOBAs KUCIIOTHI KK MPEICTABUTENHN BBICIIMX KapOOH OBBIX KMCIIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOILEE EHCTBHE.




CraoxHbie 2QHpBI KaK MPOU3BOTHBIE KAPOOHOBBIX KUCIOT. I naponu3 cioxHbx 3¢upoB. XKupsl. ['unponus sxupos. [Ipumenenue sxupoB. bronorndeckas ponb
KHUPOB.

VYrneBonsl: cocTas, Kiaccu(uKays yriieBoJoB (MOHO-, TU- U Toaucaxapuabl). [ Iioko3a — MpocTelImii MOHOCaxapua: 0OCOOCHHOCTH CTPOCHHUST MOJIEKYJIBI,
¢du3nvecKre 1 XMMHUYECKHEe CBOICcTBa (B3auMozeiicTBue ¢ ruapokcuaom Mean(ll), okncnenne aMmuagHbIM pacTBOpoM okcuna cepedpa(l), Boccranosnenue,
OpOoKeHUe TITIOKO3b1), HAXOXKCHUE B IPUPOJIE, IPUMEHEHU e, Onoornueckas poib. @orocunare3. OpykTo3a Kak ©30Mep TIIOKO3HI.

Kpaxmain u nemirono3a kak npupoaHbie moaumepbl. CTpoeHrne Kpaxmana 1 HesuTiono3sl. Ouzndeckue u XMMHUECKHE CBOMCTBA Kpaxmaa (THIpOJ3,
Ka4yeCTBEHHAs PEAKIIHsI C HOIOM).

OKcnepuMeHTalbHbIE METOABI M3YUEHHS BELIECTB M UX MPEBPALICHUI: TPOBe/IeHNEe, HAOIIOJCHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CITUPTOB,
Ka4yeCTBEHHBIE PEaKI[MH OJHOATOMHBIX CIUPTOB (OKHcIeHue dTaHona okcuaoM Menu(Il)), MEHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBHE TIUIIEPUHA C THAPOKCHIOM
menu(Il)), anprernmoB (okucIeHnEe aMMUadHBIM pacTBopoM okcuaa cepebpa(l) u ruapoxcnnom meau(ll), B3anMonelicTBie Kpaxmalia ¢ HOJIOM), TIPOBEICH e
MPAKTUIECKON pabOTHI: CBOMCTBA PaCTBOpPA YKCYCHON KHCIIOTHI.

Pacuérneie 3anaun.

Bbruucnenus o ypaBHEHHIO XMMUYECKON peakuu (Macchl, 00bEMa, KOJIMYECTBA NCXOTHOTO BEIECTBA WITU MPOJIyKTa PEAKIMH [T0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB WM TPOJYKTOB PEAKIINN).

A3oTcoJiepKale OpraHnuecKue COeTMHEHNSI.

AMHHOKHCIIOTHI KaKk aM(pOTEepHBIE OpraHuvecKre coenHeHns. Oru3ndyeckue 1 XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha TipuMepe TIuIiuHa). bruonorndeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTupl.

Benku kak npupoiHbIe BEICOKOMOJIEKYIISIPHBIE COeMHEeHNs. [lepBryHas, BTOpUYHAS M TPETHYHAS CTPYKTypa OelKkoB. XHUMHYECKHE CBOUCTBA OEJIKOB: THPOIIH3,
JIeHATypallnsi, KaYeCTBEHHbIE peaKI[uK Ha OeTKu.

OKcHepuMeHTalbHbIE METOABI U3YUEHHs BEIIECTB U UX IPeBpallleH i : HaOII0IeHUE U ONMCaHUE IeMOHCTPALIMOHHBIX ONBITOB: IeHaTypauus OeNKOB Ipu
HarpeBaHuM, [IBETHBIE PEAKIIUU OEJIKOB.

BbicokomoJiekyIsipHbIe COeIUHEeHH S

OCHOBHBIE OHATHSI XMMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED, IIOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEIIEHb [TOJIMMEPU3allui, CPENHS MOJIEKYIIsIpHas
Macca. OCHOBHbIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSMHEHUH — MOTMMEpU3aLusl U IOJMKOHAECHC AL,

OKCHepuMeHTaIbHbIE METOABI U3YUEHHs BEIIECTB U UX IPEBPALICHHH: 03HAaKOMIIEHHE ¢ 00pa3laMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCcTMAcC,
Kay4JyKOB.

MexnpeaMeTHbI€ CBSI3H.

Peanu3zanus MeXIIpeAMETHBIX CBSI3€H MIPU U3yUEHUHU OpraHn4eckoi Xxumuu B 10 Kiacce OCyIIeCTBIIsIeTCS Yepe3 NCIONb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYyYHbBIX
MOHSATHM, TaK U IOHSITHH, ABJISIOIIUXCS CUCTEMHBIMH JUISL OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecrecTBEHHO-HAYYHBIE TIOHATUS: SIBJICHHE, HAYYHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CHHTE3, KJIacCu(UKalKs, IEPUOJUYHOCTh, HaOII0IeHNE,
H3MEpEHHE, IKCIIEPUMEHT, MOJIEIIUPOBAHUE.

dusuka: Matepusi, 3HEPIUs, Macca, aTOM, HJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUH YPOBEHb, BEILIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHU € BEILleCTBA, (PU3HMUECKUE
BEJIMYMHBI U SOIUHULBI UX U3MEPECHUSI.

buonorus: knerka, opranusm, ouoctepa, 0OMeH BEIIeCTB B OpraHu3Me, (OTOCHHTE3, ONOIOrMYeCKH aKTHBHEIE BelecTBa (OeNKH, YTIaeBOoIbl, JKUPHI, PEPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOIbI, TTOJIE3HBIE HCKOMIAEMbIE, TOIUINBO, PECYPCHI.

TexHomorus: NuIIeBble NPOIYKThI, OCHOBBI PallOHAIBHOIO ITUTAHMS, MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE IperapaThl, MaTepUabl U3
HUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI'O IPEIMETA HA BA3OBOM YPOBHE

JUYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOSHHS 00yUYarONIMMUCS TIPOrpaMM CPEIHEro 00IIero o0pa3oBaHus (JMYHOCTHBIM, METANPEAMETHBIM
U TpeAMeTHBIM). Hay4yHo-Meroanyeckoil OCHOBOW st pa3pabOTKU TUIAHHPYEMBIX pPEe3ylbTaTOB OCBOCHHS IPOrpaMM CpeJHEro oOmiero oOpa3oBaHUS SBISETCS
CHUCTEMHO-JESITEIILHOCTHBIN MMOIXO/I.

B coorBercTBUM C CUCTCMHO-ACATCIIbHOCTHBIM MOAXOJA0M B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUA IMPEIMETA «XuUMHI» Ha YPOBHE CPCAHETO O6HICFO
00pa30BaHus BBIJICTICHBI CIEAYIOIINE COCTABIISIOIHE:

- OCO3HaHHE OOYUYAIOIIMMUCS POCCUHCKON TPasKAaHCKONW UASHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEIEICHHIO;

- HAJIMYHE MOTHUBAIIMH K O0YUIEHUIO;

- [IEJICHAIIPABJICHHOE PA3BUTHE BHYTPECHHUX YOSKICHUN JTMYHOCTH Ha OCHOBE KITFOUEBBIX IICHHOCTEH M MCTOPUYCCKUX TPAIMIINN 0a30BOM HAYKU XU MUH;

- TOTOBHOCTh U CHOCOGHOCTB O6Y'-IaIOIIII/IXCH PYKOBOACTBOBATLCA B cBOCH ACATCIBbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTaAaHOBKAaMH, IMPUCYIIINUMU HeJ'IOCTHOﬁ CHUCTEMC
XHUMUYECKOT0 00pa30BaHHUS;

- HAJIMYKUEC ITPABOCO3HAHUSA 3KOJIOTHUECKON KYJIbTYpPbI U CHOCOGHOCTI/I CTaBUTH LCIIU U CTPOUTH )KU3HCHHBIC IIJIAHBI.

JInuHOCTHEIE pE3YIbTAaThl OCBOCHHUA MPECAMETa «XUMHA JOCTUTIalOTCA B CAUHCTBEC yqe6H01>'1 M BOCIIUTATEIILHOMI JCATCIIBHOCTH B COOTBETCTBHUU C
TYMaHUCTUYCCKNMH, COUWOKYJIbTYPHBIMH, NYXOBHO-HPABCTBCHHLIMU HCHHOCTAMH W HACAIaMU pOCCHﬁCKOFO TpaXJ1aHCKOI'o O6H_ICCTBa, IIPUHATBIMH B OGHIeCTBe
HOpMaMH M ITpaBUJIaMH ITOBECICHU A, CHOCO6CTBy}OIIII/IMI/I mponeccaM CaMOIIO3HaHUsA, CaMOpPa3BUTUA 1 HPAaBCTBEHHOI'O CTAHOBJICHUSA JIMYHOCTHU O6yanOHII/IXC$I.

JIM9HOCTHBIE PE3YIbTAaThl OCBOCHUS MPEAMETa «XUMUM) OTPakaroT c(hOPMUPOBAHHOCTH OMBITA TIO3HABATENHHON M MPAKTHUECKON AEATENHHOCTH 00 ydJartonixcs
110 p€ajindaliu NPpUHATBIX B O6HI€CTBG HeHHOCTeﬁ, B TOM YHCJIC B HaCTHU:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YJAIOIIUMUCS CBOMX KOHCTHTYIIHOHHBIX MPaB M 00A3aHHOCTEH, YBa)KEHHSI K 3aKOHY H MPABOIIOPAIKY;

MIPEJCTABIIEHUS O COITMATBHBIX HOPMaxX U MPaBUIaX MEXKITMIYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAESITEIHHOCTH TPU CO3JAaHUM YYeOHBIX MPOEKTOB, PEIICHWH YYEOHBIX W MO3HABaTEeIbHBIX 3a/a4, BBIIOTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHKY M apTyYMEHTHI IPYTUX MIPH aHAIN3€ Pa3TUIHbIX BUIOB yueOHOW NesTeThHOCTH;

2) NaTPHOTHYECKOI0 BOCIUTAHUSA .

[IEHHOCTHOT'O OTHOIIIEHHS K ICTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYeCTBEHHON XHMHUM;

YBaXXEHHSA K IPOLECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTHYECKOrO MPHUMEHEHHWS XWMHH, OCO3HAHHSA TOTO, YTO JOCTIDKEHUS HAYKH €CTh P e3yNbTar
JUTATENFHBIX HAOMIOAEHNH, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX TIOMCKOB, IIOCTOSHHOTO TPY/Ia YUEHBIX U IPAKTUKOB;

WHTEpeca ¥ MO3HaBaTeIbHBIX MOTHBOB B ITOMyYEHHUH U TIOCIEAYIONIEM aHAIIN3e HHPOPMAIIUH O MePeOBhIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEH HOW XMMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPaABCTBEHHOTO CO3HAHUS, STHIECKOTO TTOBEICHUS;

CIOCOOHOCTH OIIEHWBATh CHUTYAaIlUH, CBS3aHHBIE C XUMUYECKHMH SIBICHUSIMH, W MPUHAMATH OCO3HAHHBIC PEUICHHs], OPUEHTHPYSICh Ha MOpPaJbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MOBENIEHUE U TTOCTYIKH CBOMX TOBApPHUIIEH C TIO3UIINH HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBUI ITHX ITOCTYIIKOB;

4) popMHpPOBAHUSA KYJbTYPHI 310POBbSI:

TTOHMMAaHUS [IEHHOCTEH 37I0pOBOT0 M Oe30macHoro odpasa >KU3HU, HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3MYECKOMY U IICUXUYECKOMY
3II0POBBIO;

COOJTFO/IEHNS TIPaBUII O0€30MTacCHOT0 OOpAIlEHHs C BEIECTBAMU B OBITY, TIOBCETHEBHON JKU3HH U B TPYJOBOH JEATEIEHOCTH;

IMOHUMAaHUS [ICHHOCTH TIPABIJI HHIUBUIYAIBHOTO U KOJJIEKTHBHOT'O O€30IaCHOT0 TIOBEICHHSI B CUTYAIIHSIX, YTPOXKAIOIINX 37I0POBBIO M JKHU3HH JIFO JICH;

OCO3HAHUS MMOCIIEACTBUN U HEIIPUATHS BPEIHBIX ITPUBBIUEK (YIOTPEOICHUS aKOrois, HAPKOTHKOB, KypeHHs);



5) TpynoBoro BocnuTaHus:

KOMMYHUKATHBHOM KOMIIETCHTHOCTH B y4eOHO-HUCCIIE0BATEIBCKOM JSITEIBHOCTH, OOIIECTBEHHO MOJIC3HOM, TBOPYSCKON U JIPYTHX BUIAX JCATEIHHOCTH;

YCTaHOBKH Ha aKTHBHOE YYACTHE B PEIICHUY MPAKTUYCCKUX 3a/1ay COIMALHON HAMPABICHHOCTH (B paMKaX CBOEr'0 KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUCHUIO TTPOECCHIA Pa3IMyHOro Po/ia, B TOM YHCJIC HA OCHOBE TPUMEHCHUS MPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXXEHUS K TPYAY, JIOJSAM TPYAa U pe3ysibTaTaM TPYJIOBON AEITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYaJIbHOH TpaeKTOpWU o0pa3zoBaHusi, Oynymied mpodeccuu W peanu3anuy COOCTBEHHBIX XM3HEHHBIX IJIaHOB C
Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHK, HMHTEPECOB U NOTPEOHOCTEH 001ecTRa;

6) 3K0JI0rMYeCKOro BOCIUTAHMS:

9KOJIOTUYECKH 1IEIeCO00Pa3HOro OTHOIICHHS K MPUPOJIC, KaK HCTOYHHUKY CYIIICCTBOBAHUS JKU3HU Ha 3eMIIe;

MOHUMAaHUS TJ100aILHOTO XapaKTepa 9KOJIOrHUCCKUX Hp06f[eM, BJIMAHUA SKOHOMHUYCCKUX MPOLECCOB HA COCTOAHUC HpHpO,Z[HOﬁ u COHHaHBHOﬁ Cpe€anl;

OCO3HAaHUusA HCO6XO}II/IMOCTI/I HCIIOJIb30BaHUA )IOCTI/I)KGHI/Iﬁ XUMUH 11 PpEHICHH A BOIIPOCOB PAIIMOHAIILHOI'O IMTPUPOAO0ITIOIB30BAHUA

AKTUBHOTO HETIPUATHS AEHCTBUHN, TPUHOCALINX BPEA OKPYKAIOLIEH MPUPOTHON cpelie, yMEHHs MPOTHO3UPOBATh HEOIaronpusTHBIE KO OTHUYECKHUE MOCIEACTBUS
NPEANTPUHUMAEMBIX JIEUCTBUI U IPEAOTBPAIIATh UX;

HaJIn4us pa3BUTOI'O SKOJIOrM4C€CKOIro MbIIIJICHH A, 9KOJIOTHYECKOM KYJBbTYPBbI, OIIbITa ACATCIbHOCTHU 3KOJIOTHUECKOM HaIrpaBJICHHOCTU, YMCHH PYKOBOJACTBOBATHCA
MU B MT03HABATEIbHON, KOMMYHUKATHBHOM U COIIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTHBHO MTPOTHBOCTOSATH HJICOJIOTUH XeMOPOOHH;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKY;

IIOHUMAaHUusA CHeI_II/I(i)I/IKI/I XUMUHU KaK HayKHW, OCO3HaHUA eé poin B q)OpMI/IpOBaHI/II/I paoOHaJIbHOTO HAYYHOI'O MBINUICHUSA, CO3JaHUU LEJIOCTHOIO MPEACTAaBICHUSA
00 OKpy)KaroIeM MHpe KaK O €JUHCTBE MPHUPOAbI M YEIOBEKa, B TO3HAHWUHM NPUPOAHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpOoOJIeM COXpaHEHHs IPHUPOITHOTO
paBHOBECHS;

YOSKIEHHOCTH B 0CO00# 3HAYMMOCTH XUMHH JJII COBPEMEHHOMN IMBIUIM3AINH: B €€ TYMaHUCTHYECKON HAMPaBICHHOCTH W Ba)KHON POJIM B CO3JITAHUM HOBOH 0a3 bl
MaTepHaTbHONW KYJIBTYPBI, PEIICHHH TJIO0ATLHBIX IMPOOJIEM YCTONYHBOTO PAa3BUTHS UYCIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MHUIIEBOH W JKOIOTHYECKOM
0e301MacHOCTH, B Pa3BUTHH MEAUIIMHEI, 00ECTIeUeHNH YCIOBHI YCIIEITHOTO TPY/Aa U HKOJOTHYECKH KOM(OPTHOM KU3HN KaXAO0T0 WieHa O0IIecTBa;

€CTeCTBEHHO-HAyYHONH TPaMOTHOCTH: IOHMMAHHS CYIIHOCTH METOJOB IIO3HAHH, HCIOIB3YEMBIX B ECTECTBEHHBIX HAayKax, CIOCOOHOCTH WCHOJIb30BaTh
roTy4aeMble 3HaHUA JUTSI aHAJIN3a U OOBSICHEHUS SBICHUI OKPYKAIOIIEr0 MHUpa M MPOUCXOSIIINX B HEM M3MEHEHHA, YMEHHUS JIeNaTh 00OCHOBAHHBI € 3aKITIOUSHHS Ha
OCHOBE HaYYHBIX ()aKTOB M UMEIOIINXCS TAHHBIX C HENbI0 MTOMyYeHHs IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIIHO MCIIOIb30BAaTh XMMHYECKHE 3HAHUSA JJIS1 PEHICHUS TPOOIeM B pealibHBIX JKU3HEHHBIX CHTYAIIHSX;

WHTEepeca K TTO3HAHUIO U HCCIIE0BATEIhCKON JAeITeThHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHUIO W caMOOOpa30BaHHIO, K aKTHBHOMY IIONy4€HHUIO HOBBIX 3HAHWW 10 XWMHHA B COOTBETCTBUHU C
KU3HEHHBIMU TTOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM TPyJa B pa3IHYHBIX cepax MpoheCCHOHAIBHON eI TeThHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI y4eOHOr0 mpeaMera «XUMHs» Ha yPOBHE CPEAHEro 001ero 00pa3oBaHusl BKIOYAIOT

3Ha4YMMBble JUIA (POPMHUPOBAHUSI MUPOBO33PEHHUSI OOYUaAIOLIMXCS MEKAUCLHUILTMHAPHbBIE (MEXKIIpeIMETHbIE) OOIIeHaYYHbIe MOHITHS, OTPAKAIOILINE LIEIOCTH OCTh
HAay4YHOM KapTUHBI MUpPA U clleNU(HUKY METONOB MO3HAHMS, MCIONb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIus, SBJICHUE, MPOLEcC, CUCTEMA,
Hay4HbIH (DaKT, IPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIeAOBaHNEe, HAOMOJEHNE, U3MEPEHNE, SKCIIEPUMEHT U IPYyTHe);

YHHMBEpCalbHbIe yueOHbIe AeHCTBUA (II03HABaTeIbHbIE, KOMMYHUKAaTUBHBIE, PErYIATUBHEBIE), o0ecreurnBatonye ¢opMUpoBaHIE (DYHKLIMOHANBHONW IPaMOTHOCTH U
COLIMAJIbHON KOMIIETEHLIMU 00y4aroIuXxcs;

CIOCOOHOCTh OOYYaIOMIMXCS MCIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIC, MHPOBO33DEHUYECKME 3HAHUS W YHHBEPCAJbHbIE YydeOHble MAeHCTBUS B
[T03HaBaTENbHON U COL[UAIEHON MTPAKTHKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIaCHUE YHUBEPCAIHLHBIMHA yYEOHBIMH [T03HABATEbHBIMH, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMU JCHCTBUSMH.



OsiaeHue yHHBePCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JIOrHYecKHe JAelCTBHS:

CaMOoCTOATENBbHO (DOPMYIMPOBAThH M aKTYaJIM3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

OnpeAciIAThL HEIU ACATCIbHOCTH, 3aaBasd NapaMETPbl U KPUTCPUHN UX JOCTUKCHUS, COOTHOCUTL PE3YJIbTAThI ACATCIbHOCTH C ITIOCTABJICHHBIMUA LECIIAMU,

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHUN HpI/IéMI)I JIOTUYCCKOIr'o MBINUICHHUSA — BBIACIATH XAPAKTCPHBIC IMPU3HAKU MOHATUHA U YCTaHaBJIMBATh HX B3aUMOCBA3b,
HCII0JIB30BAaTh COOTBCTCTBYIOIIUC ITOHATUSA I O6’BHCHCHI/IH OTACIBbHBIX (baKTOB u HBHCHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(DUKAIIUY BEIIECTB U XMMUYCCKUX PEAKIIU;

YCTaHaBJIUBATL MPUUYHMHHO-CIICACTBCHHBIC CBA3U MCKY U3YUACMbBIMU SABJICHUAMMU,

CTPOUTH JIOTUYCCKUE PACCYKIACHUA (I/IHleKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ]OFI/II/I), BBIABJIATE 3aKOHOMEPHOCTH M NPOTHUBOPEYUSA B paCCMAaTPUBACMBIX SABJICHUAX,
(hopMyTPOBAThH BHIBOJIBI M 3aKJIFOUCHHS,

MPUMEHSTH B MpOoIecce MO3HAHNUS, HCIIONIb3YEMbIe B XHMHUU CUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, MPe0Opa30BbIBATH MOJICNIbHBIC TPEJICTABICHUS — XUMUYECKHI
3HaK (CHMBOJ) JIeMEHTa, XUMHYecKasi popMyia, ypaBHEHHE XUMHUECKON PEaKIUy — IPU PelIeHUH yueOHBIX MMO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, PUMEHSITh
Ha3BaHHBIC MOJICIIBHBIC TPECACTAaBJICHUA [JIA BBIABJIICHUA XapPAKTCPHBIX IPHU3HAKOB N3YyYa€MbIX BECIICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a3oBbIE HCCIE0BATENbCKUE TeHCTBUSA:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOI'O TIO3HAHMSI BEIIECTB U XUMHUYECKUX PEaKIINN;

dbopMynupoBaTh TENM M 3aJayll HCCIEOBAHMUS, WCIONB30BATh TOCTABICHHBIE M CAMOCTOSTENHHO CHOPMYIUPOBAHHBIE BOIPOCH B KAaueCTBE HHCTPYyMEHTa
IIO3HAHUA U OCHOBBI IJIs1 @OpMHpOBaHI/IH THUIIOTE3BI 110 IMTPOBEPKE IMMPABUIIBHOCTU BBICKA3bIBAEMBIX CY)KHGHHﬁ;

BJIaJIeTh HABbIKAMU CaMOCTOSTEIIBHOTO IIJIAHUPOBAHUSA U IIPOBEACHUS YUCHUYECKUX 3KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEH U HA0JI0AATh 33 XOI0M IIpoliecca,
CaMOCTOSTENIBHO MPOrHO3UPOBATH €r0 pe3yibTaT, GOopMyIupoBaTh 00OOIIEHHUS U BBHIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHM, COCTABIATH
000CHOBAHHBINA OTYET O MPOICTAHHON padoTe;

IPUOOPETATh OIBIT YUEHUYECKOH MCCIIEA0BATENbCKON U IPOEKTHOM ESTENbHOCTH, IPOABIISITh CIOCOOHOCTh U FOTOBHOCTh K CAMOCTOSITENIbHOMY ITIOUCKY METOJIOB
peleHHs IPaKTUYECKUX 3a/1ad, IPUMEHEHUIO Pa3IM4HbIX METOI0B IT03HAHUS.

3) padora ¢ undopmanmeii:

OpPHEHTHPOBATHCSI B PA3IMUHBIX HCTOYHHMKAX HH(POpMAIMM (HAYYHO-TIONMYJSPHAs JMTEPAaTypa XUMHUYECKOTO COAEP>KaHMs, CIIPaBOYHBIE IIOCOOMS, PECypCHI
WnTepHera), aHanu3upoBaTh HHPOPMALMIO Pa3IMYHBIX BUJOB U (hOpM IpencTaBiIeHus, KPUTUIECKH OLICHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOP €IMBOCTh;

(bopMyIupOBaTh 3aIIPOCH] U IPUMEHSTH PAa3JIMUHbIE METOBI IIPH ITONUCKE U 0TOOpe MHOPMaLUK, HEOOXOAUMOMN [UIs BBINOJHEHUS YIEOHBIX 3a/a4 OIPEAEIEHHOTO
TUIA;

MpHOOPETaTh ONBIT UCIIOIB30BAHUS HH(POPMALINOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOATENBHO BHIOMPATh ONTUMANBHYIO QOpMYy TpecTaBieHrs nH(opMammu (CXeMbl, TpaduKu, TUarpaMMbl, TAOIUIBI, PUCYHKH U APYTHE);

HCIOJIb30BaTh HAYYHBIH SI3bIK B KaU€CTBE CPEICTBA MPH paboTe ¢ XMMHUYECKOH MH(pOpMAaIHMEH: IPUMEHATh MEXIpenMeTHbIe ((PU3NUecKre U MaTeMaTHYeCKUe)
3HAKU U CUMBOIIBL, (hOpMYIIBI, a00peBUaTyphl, HOMEHKIATYDPY;

HCIIOJIB30BaTh U MPEoOPa30BEIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIAHOCTH.

OBiialeHHe YHUBePCAJbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUSIMM:

3aJaBaTh BOMPOCH 110 CYIIECTBY OOCYKIaeMOW TEMBI B XOJI€ AUAJIOra /WM AUCKYCCHH, BBICKa3bIBAaTh UAEH, (POPMYIHPOBATH CBOM MPEATIOKEHHU SI OTHOCUTEIBHO
BBINOJIHEHNUS TIPEIUIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTALMEH Pe3yNbTaTOB MO3HABATENLHON NEITEIbHOCTH, MOTYUYEHHBIX CAMOCTOSTENBHO MM COBMECTHO CO CBEPCTHHUKAMH IPHU BBINOJTHEHUH
XMUMHYECKOr0 HKCIIEPUMEHTA, IPAKTHUECKON paboThI MO UCCIEOBAHUIO CBOMCTB U3ydaeMbIX BEIECTB, Pean3aluy yIeOHOro MPoeKTa U (OPMYIUPOBATH BBIBOBI MO
pe3ynbTaTaM MpOBEeAEHHBIX UCCIIEA0BaHUN MYTEM COIrJIacOBaHMS MO3ULMH B X0/1e 00CYXKAeH!s 1 00MEHa MHEHHUSIMU.



OsiaeHue yHHBEPCAJbHBIMH PeryJIATUBHBIMH JAeHCTBUSIMH:

CaMOCTOSATENFHO IIAHUPOBATH M OCYILECTBIISITH CBOIO ITO3HABATENBHYIO AEATENLHOCTD, OMpeersisl e€ e U 3aJau, KOHTPOJIMPOBATh U 10 Mepe HEOOXOANMOCTH
KOPPEKTUPOBATh MpeularaeéMblii alroOpuT™M ACHCTBUN NMpPU BBHIMONHEHWH Y4YeOHBIX M HCCIIENOBATENbCKUX 3a/ad, BbIOMpaTh HamOonee 3(pQekTUBHBINA cmocod ux
peuieHus ¢ y4éToM MoTyyeHHs] HOBBIX 3HAHHUI O BELIECTBAX U XUMUYECKUX PEAKIUX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHalIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenmerHblie pe3yapTaThl OCBOEHUS Kypca «Opranuueckasi XUMHUSD) OTPaKkaroT:

c(OPMUPOBAHHOCTh MPEICTABICHUH O XWMHYECKOH COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, POIU XMMHHM B IO3HAHWU SIBJICHUH TPUPOIBI, B
(OpMHPOBAHMH MBINUICHHS W KYJIBTYPHl JHYHOCTH, €€ (QYHKIHMOHAIBHOH TPaMOTHOCTH, HEOOXOJUMOHM MMl pelIeHHs] MPaKTHYECKUX 3a7ad M IKOJIOT HUECKH
000CHOBAaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpe/Ie;

BIIaJICHHE CHUCTEMON XUMHYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE MOHATHS (XMMHYECKUH 3JEMEHT, aToOM, DJIEKTPOHHAs 00O0JOYKa aToma,
MOJIEKYJIa, BAIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD, XMMUYECKas CBSA3b, CTPYKTYypHas Gopmyna (pa3BépHyTasi U COKpamEHHas), MOJIb, MOJISIPHAS Macca, MOJISPHBIHA
00BEM, YrIepomHbId cKeneT, (YHKIUOHAIBHASL TpPYIIa, paguKall, W30MEepHUs, H30Mepbl, TOMOJOIMYECKUH psiji, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOI H
a30TCo/IepIKalIe COeTUHEHNSI, MOHOMED, ITOIUMEp, CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYIISIPHBIE COETUHEHN); TEOPUH M 3aKOHBI (TEOpHs CTPOCHUS OPTaHWYECKHX
BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIIMYECKHH S3BIK XHUMHUHW; MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIINE B OCHOBE
MOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHX SIBJICHHH, (aKTOIOrMYecKue CBEICHUS O CBOMCTBax, COCTaBe, MOJTYYECHUH M 0E30MacHOM HCIONb30BaHUN
BaKHEHUIIINX OPTraHWMYECKHUX BEIIECTB B OBITY M MPAKTUIECKOH EATENbHOCTH YEJI0BEKa;

chOpMHUPOBAaHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPHU3HAKH TOHSITHH, yCTAaHABIMBATh WX B3aMMOCBS3b, HMCIIONB30BAaTh COOTBETCTBYIONINE IOHSTHS IIPH
OIMCAaHUM COCTaBa, CTPOCHUS U MPEBPAIECHUN OpraHUIECKIX COCIUHEHUI;

cpopMHPOBAHHOCTh YMEHHMH HCIIONB30BATH XUMUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS MOJICKYISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIEHHOH) hopmyn
OpPTaHWYECKHX BEIIECTB M YPAaBHEHUH XMMHUYECKHX PEaKIHWi, U3rOTABIMBATE MOAECIH MOJEKYJ OPraHWYECKHX BEIIECTB Ul WILTIOCTPAllMHM UX XUMHUYECKOTO U
IIPOCTPAaHCTBEHHOT O CTPOCHHUS;

cpopMHPOBAaHHOCTh YMEHHUH yCTaHABINBATH MPHHAUICKHOCTD N3yYEHHBIX OPTaHWYECKUX BEIIECTB 0 MX COCTABY M CTPOCHHIO K ONpENeIEHHOMY KiIaccy/Tpymmne
COEIMHEHUH (YIJIeBONOPOIbl, KHUCIOPOA M a30TCOAEPIKAIINE COCIUMHEHMS, BBICOKOMOJEKYJISIPHBbIC COCOUHEHMS), AaBaTh UM HAa3BaHUSA II0 CHUCTEMaTHYECKOH
HoMmenkiatype (IUPAC), a Takxe NpUBOIUTH TPUBUAILHBIC HA3BAHUS OTAEIBHBIX OPIaHUYECKUX BEIIECTB (3TUIIEH, IIPONUIICH, alleTUIIeH, 3TUIICHIJIMKOIIb, TIULEpUH,
¢denon, dopmanbaerua, aneTanbIerul, MypaBbUHAs KHCJIOTa, YKCyCHas KHCJIOTa, OJEMHOBAs KUCIJIOTA, CTEAPUMHOBAs KUCIIOTA, TJIOK03a, (pPyKTO3a, Kpaxmail,
IIEJUTIOJI03a, TIINIINH);

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BUAbI XUMUYECKON CBS3U B OPIaHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHATH ITOJIOKEHUS TEOPUH CTPOCHUS OpraHnyeckux BemecTB A. M. bytiepoBa aist 00bsiIcCHEHHsI 3aBUCUMOCTH CBOMCTB BEILECTB
OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTE YMEHHH XapaKTepU30BaTh COCTaB, CTpOeHHE, (pU3MUecKue M XMMUYECKHE CBOMCTBA TUIHMYHBIX NPEICTABUTENEH Pa3IMYHBIX KJIACCOB
OpraHMYEecKUX BeulecTB (METaH, 3TaH, 3TWIEH, NPONWJIEH, aueTusieH, OyragueH-1,3, merunOyraaneH-1,3, OeH30/1, METaHOJ, STaHOMN, 3THJICHIJIMKONIb, TIMLEPUH,
(enon, aneranbaerull, MypaBbUHas U YKCyCHAsl KHCIIOTHI, TJIFOK03a, Kpaxmall, LIEeJUTI0JI03a, aMUHOYKCYCHAsl KHCJIO0Ta), WITFOCTPUPOBATh TEHETUUYECKYIO CBS3b MEXIY
HUMH ypaBHEHUSIMH COOTBETCTBYIOLIMX XUMHUECKUX PEAKLHH C HCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYJ;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh HCTOUHUKH YIJIEBOAOPOIHOIO CHIPbs (HE(Th, IPUPOIHBII a3, Yrojb), CIoco0bl X NepepaboTKU U MPaKTHYECKOE
MpUMEHEHHE MTPOAYKTOB IepepadOTKu;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUMCIICHHUS IO XUMHUYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOIO BELIECTBA MJIM HMPOLYKTA PEaKHH
10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOTO U3 UCXOAHBIX BELIECTB MM MPOLYKTOB PEAKIIUH);

c(OPMUPOBAHHOCT, YMEHUH BIIAJETh CHUCTEMOM 3HaHWH 00 OCHOBHBIX METO/aX HAay4yHOTO MO3HAHHWS, UCIOJIb3YEMBIX B XMMHUHM IIPU H3YYEHUH BEIIECTB U
XUMUAYECKUX SIBJICHUH (HaOmrolleHne, W3MEpeHHe, SKCIEPUMEHT, MOJICIMPOBAHME), HCIIONB30BATh CHCTEMHBIE XUMHUYECKHE 3HAHMS Uil NPUHSITHS pELIeHUi B
KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHUEM;



c(OPMUPOBAHHOCT, YMEHUH COONIOJAaTh TpaBWia IOJb30BAHUSI XMMHUYECKOW MOCYAOH M JabopaTopHBIM 0O0OpYINOBAaHHEM, a TAaKKe IMpaBWUiIa OOpalleHUs C
BEILIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSMH I10 BBITIOITHEHUIO JTa00PaTOPHBIX XUMHUYECKHUX OMBITOB;
c(OPMUPOBAHHOCTh YMEHHH TUIAHUPOBATH M BHITOIHITH XUMUYECKHH SKCIEPUMEHT (TpEeBpallieHIs] OpraHUYeCKUX BEIIECTB IIPH HATPEBaHUH, TIONyYEHHUE ITUIICHA
U W3yYEHHE €ro CBOWCTB, KAUeCTBEHHBIC PEAKIUM OPraHMYECKUX BEIECTB, JEHATypauus OeIKOB MpPH HArpeBaHHH, LIBETHBIC PEaKIHUU OEIKOB) B COOTBETCTBUH C
MpaBUIaMH TEXHUKH O€30MacCHOCTH NpU OOpaIIeHHH C BEIIECTBAMH U Ja0OpaTOPHBEIM 000pYJOBaHUEM, MPEACTABIATh PE3YAbTAThl XUMHUYECKOTO IKCIIEPUMEHTA B
(dbopme 3anmucH ypaBHEHH COOTBETCTBYIOIINX PEAKUUi U (OPMYITUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;
c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATH XMMUYECKYIO WH(POPMAIUIO, TIOTyYaeMyl0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTBa MacCOBOW MHQOpMAIHH,

WnTepHeT u npyrux);

c(OPMUPOBAHHOCTh YMEHHI COOMIOAATH MPABUIIA YKOJIOTHUECKH 11e71€CO00pa3HOro MOBEACHHs B ObITY U TPYJOBOM NIESITENBHOCTH B IIEISIX COXPAHEHHS CBOETO
3JI0pPOBbsI U OKPY>KAOLIEH NMPUPOJHON Cpellbl, OCO3HABATh ONACHOCTh BO3JICHCTBUS HA >KMBBIE OPTaHU3MBbI ONPEAEIEHHBIX OPTaHUYECKUX BEIIECTB, ITOHUMAsI CMBICII
nokazarens [1JIK, mosicHaTs Ha mpuMepax crocoObl yMEHbIIIEHUS U MIPEJOTBPALICHUS] KX BPEIHOTO BO3/IeH CTBHSI HA OPraHU3M YellOBEKa;

Uit 00YYarolMXCsl ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0pPOBbS: YMEHHE TMPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSl BEUIECTB U

XUMHUYECKUX SIBJICHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

KoJanyecTBo 4acos
Ne JieKTpoHHbIe (U poBbIE)
HauMeHoBaHWUe pa3/ie/ioB U TeM MPOrpaMMbl Bcero |Konrpoabubie [Ipaktuueckue| Jlara
n/n o0pa3oBaTeIbHbIE PECYPChI
padoThI padoThI H3YyUYeHust

Pa3nen 1. TeopeTuyeckue 0CHOBbI OPraHU4eCcKOl XMMHUH

11 IIpeamer opranndeckoi XUMUHU. TEOpHUS CTPOEHUST OpPraHHMYECKHX 3 https://resh.edu.ru/

coenunennii A. M. Bytieposa http:/alhimik.ru
Hroro no pazaeny 3
Pazgen 2. YrieBoaopoasbl

2.1 IpeenapHbIE YIIIEBOIOPOIBI — aJIKAHBI 2 https://resh.edu.ru/

2.2 HenpenenbHble yriIeBOAOPOIbI: ATKEHBI, aJTKaMCHbI, ATKHHBI 6 1 https://iu.ru/video-lessons

2.3 ApomaTnvecKkue yrieBoIopoibl 2 https://resh.edu.ru/

2.4 | TlpupojHble HCTOYHHUKH YIJIEBOJOPOIOB U UX MepepaboTKa 3 1 https://iu.ru/video-lessons

Htoro no pazneny 13

Pa3zgen 3. Kuciaopoaconep:kaniue opraHudeckne coeIuHeHus

3.1 | Cuuptsl. Penon 3 https://iu.ru/video-lessons
3.2 | Aunpaeruapl. KapooHoBbie KucaoThl. CI0KHBIE 3(HPHI 7 1 https://resh.edu.ru/
3.3 VrieBos! 3 1 https://resh.edu.ru/
Wroro mo pazneny 13
Pa3nen 4. A3oTcoaepxaiiye OpraHu4ecKue coelMHeHus
4.1 | Awmusbl. AMuHOKHCIOTHL Benku 3 | | https://resh.edu.ru/
HWtoro no pazgeny 3
Pa3nen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
5.1 | Inacrmaccer. Kayuayku. Bomokua 2 1 | http:/alhimik.ru
Hroro no paszzeny 2
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 2




MNOYPOYHOE INVTAHUPOBAHUE

Ne KosanyecTBo yacoB Hara DJIeKTPOHHBbIe UG POBBIE
n/n Tema ypoxa Bcero Kontpoabnbie [IpakTnueckue M3YUeHUs HNupukaroper @I o0pa3oBaTeJibHbIE pecypchl
a00ThI a00ThI

1 | IIpeamer OpraHMYECKON XHMHUH, 1 BCIIOMHHUTD W PUMEHUTH COOTBETCTBYIOIINE https://resh.edu.ru/

e BOHUKHOBEHHE, PAa3BUTHE U €CTeCTBEeHHOHAYYHBIE 3HAHUS. BISBIATH CBS3b http:/alhimik.ru
3HAYCHUE MEXy TIPOYUTAHHBIM U COBPEMEHHOM https://iu.ru/video-lessons
€aJIbHOCTHIO

2 | Teopus cTpoeHUs 1 AHaTU3UPOBaTh, MHTEPIPETUPOBATE TaHHBIE U https://resh.edu.ru/
OPTaHUYECKUX COCAMHECHUMN nenaTh COOTBETCTBYIOIINE BRIBOBI. Bemomuuts 1 |http:/alhimik.ru
A. M. BytiepoBa, €€ OCHOBHBIE MIPUMEHNUTH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons
MIOJTOYKEHUS Hay4HbIC 3HAHUSL. [IPeIOKUT OOBSICHUTEIbHBIC

THIIOTE3bI.

3 | IpencrapiieHue o 1 AHaTM3UPOBaTh, UHTEPIPETUPOBATH JTAHHBIC U https://resh.edu.ru/
KJIACCU(PUKAIIUK OPraHMYECKUX nenaTh COOTBETCTBYIOIIME BRIBOABI. Bemomuuts n - |http:/alhimik.ru
BemecTs. Homenkmatypa [IPUMEHNUTEH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons
(cucTemarmueckas) u Hay4HbIE 3HAHUS. [IPeTOKUTh OOBSICHUTEIIbHBIE
TPUBHAJIbHbIC HA3BAHHS THIIOTE3BI.

OpraHHUYECKHUX BEIIECTB

4 | AJKaHBI: COCTaB U CTPOECHHE, 1 IIpemToXXuTh CIIOCO0 HAYYHOTO UCCIIENOBAHMS https://resh.edu.ru/

TOMOJIOTHYECKUH ST JMaHHOTO BoIpoca. PacmosHasats, uctonb3oBath u - |http:/alhimik.ru
co3/1aBaTh OOBSICHUTENbHBIE MOIEIH 1 https://iu.ru/video-lessons
peCTaBICHHS.

5 | MeraH u 3TaH — mpocTeiime 1 OOBsICHEHHE YCTPOMCTBA U MIPHHIHIIA PAOOTHI C https://resh.edu.ru/
MIPEICTABUTENN AIKAHOB XHUMHYECKUM 000pyI0BaHHEM http:/alhimik.ru

6 | AJIKEHBI: COCTaB U CTPOEHHE, 1 OrieHrBaTh HAYYHbBIC apTYMEHTHI U 0Ka3aTenscTBa https://resh.edu.ru/
CBOICTBa 13 PA3IMYHBIX HCTOYHMKOB (HaIpUMeEp, ra3era, http:/alhimik.ru

WHTEPHET, XKypHaIbl). Pacrosnasats nomymenus, |https://iu.ru/video-lessons
NIOKa3aTebCTBA M PACCYKICHUS B HAYIHBIX
TEKCTax.

7 | DTHICH ¥ IPOITHIICH — 1 OreHrBaTh HAYYHbBIC apIYMEHTHI U T0Ka3aTenscTBa https://resh.edu.ru/
MPOCTEHIINE PEICTABUTEIN U3 pa3InYHbIX HCTOYHMKOB (HAIIpuMep, rasera, http:/alhimik.ru
AJIKCHOB WHTEPHET, )KypHaubl). PaciosHasars nomymienns,  |https://iu.ru/video-lessons

JIOKa3aTelIbCTBA M PACCYIKICHHS B HAYIHBIX
TEKCTax.

8 | IIpakTuyeckas pabora Ne 1. 1 1 [IpeoOpa3oBathk oxHy (HOpMY IpEICTABICHUS https://resh.edu.ru/
«[Tonyuenune >TUIIEHA U JaHHBIX B Ipyryo. PasmmuaTs Bompockl, kotopeie  http:/alhimik.ru
H3y4YEHHE er0 CBOHCTBY BO3MO)KHO €CTECTBEHHOHAYYHO MCCIIE0BATh. https://iu.ru/video-lessons

9 | Anxanuensl. byranuen-1,3 u 1 [loHuMAaTh CMBICIIOBYIO CTPYKTYPY TEKCTa https://resh.edu.ru/




MeTmioyraaueH-1,3. [lonyuenue
CHUHTETHYECKOI'0 Kaydyka U
pPE3UHBI

(ompenensTs TeMy, TJIaBHYIO MBICIB/HICHO,
HA3HAYCHUE TEKCTa)

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

10 | AnkuHBI: cOCTaB U OCOOCHHOCTH [ToHMMATH CMBICIIOBYIO CTPYKTYPY TEKCTa https://resh.edu.ru/
CTPOCHHS, TOMOJIOTHYECKHH (ompenensTh TeMy, TTIABHYIO MBICIB/UJICIO, http:/alhimik.ru
psi. AlETHIICH — MPOCTEHIIHiA Ha3HAYCHHE TEKCTa). BCIOMHHUTE M IPHMEHUTD https://iu.ru/video-lessons
NPEICTABUTEID aJTKHHOB COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbIC 3HAHHS

11 | BbIYHCIICHUS TI0 YPABHEHHIO [TpeobpazoBath 0HY GOpMY MPEACTABICHHUS https://resh.edu.ru/
XUMHYECKON PeaKIiu MaHHBIX B Apyryio. Mcmoiap3oBats nHMopManuio u3 |http:/alhimik.ru

TEKCTa JUIsl pelICHHs] IPAKTHYECKO# 3a1auu https://iu.ru/video-lessons

12 | ApeHsl: O€H30J ¥ TOTYOI. Hcronb30BaTh HHGOPMAITHIO U3 TEKCTa JUTS https://resh.edu.ru/

TOKCHYHOCTH apEeHOB peleHNs TPAKTHIECKOH 3a/1a4H. http:/alhimik.ru
TIpeobpaszoBaTh oxHy GOPMY MPEACTABICHUS https://iu.ru/video-lessons
JaHHBIX B JIPYTYIO

13 | I'enernyeckas CBS3b BCIIOMHUTD 1 IPUMEHUTH COOTBETCTBYIOIIHE https://resh.edu.ru/
YTJICBOI0PO/IOB, €CTECTBEHHOHAYUYHbIC 3HaHUs. [loHUMAaTh http:/alhimik.ru
MPUHAUISKAIHUX K PA3THIHBIM CMBICIIOBYIO CTPYKTYpY Tekcta (ompemensts Temy, |https://iu.ru/video-lessons
KJ1accam [JIaBHYIO MBICJIB/HJICH0, HA3HAYEHUE TEKCTA)

14 | IIpuponHbie HCTOYHUKH BbISBIIATE CBSI3b MEKIY IPOYUTAHHEIM K https://resh.edu.ru/
YTJICBOIOPO/IOB: MPUPOIHBIH ra3 COBPEMEHHOI peaTbHOCTHIO. http:/alhimik.ru
M TIOIYTHEBIE HEPTSHBIE Ta3hl https://iu.ru/video-lessons

15 | Hed1b u mpomyKTHI €€ IIpeobpaszoBaTh omHy (GOPMY MPEACTaBICHUS https://resh.edu.ru/
nepepadoTKH MaHHBIX B IpyTryio. Pasnmmuats Bompocsl, kotopeie  |http:/alhimik.ru

BO3MOYKHO €CTECTBEHHOHAYYHO HCCIIEI0BATh. https://iu.ru/video-lessons

16 | KonrrponbHas pabora mo AHaITU3UPOBATh, HHTEPIIPETUPOBATH JAHHBIE U https://resh.edu.ru/

paszzaeny «YTJIeBOJOPOIbI» JieTaTh COOTBETCTBYIOIIUE BbIBOABI. BeromunTh 1 http:/alhimik.ru
PUMEHHUTH COOTBETCTBYIOIINE €CTECTBEHHO- https://iu.ru/video-lessons
Hay4HBIC 3HAHUSL.

17 | TlpenenbHbie OMHOATOMHBIE [Ipeobpa3oBath oaHy (GOpMY TPEICTABICHUS https://resh.edu.ru/
CIUPTHI: METAHOJ U STAHOI. JaHHBIX B Ipyryro. PasmuuaTs Bompocsl, kotopeie  http:/alhimik.ru
BoaopoHast CBsi3b BO3MOYKHO €CTECTBEHHOHAYYHO HUCCIIEI0BATH. https://iu.ru/video-lessons

18 | MHOroaTOMHbIE CIIUPTHI: [Ipeobpa3oBath oaHy (GOpMY TPEICTABICHUS https://resh.edu.ru/
STUJICHIJIMKONb U TITULEPUH JaHHBIX B Ipyryro. PasmmuaTe Bompockl, kotopeie  http:/alhimik.ru

BO3MOYKHO €CTECTBEHHOHAYYHO HCCIIEI0BATh. https://iu.ru/video-lessons

19 | denoN: cTPOCHUE MOJICKYIIBI, [Ipeobpa3oBats oaHy (GOpMY TPEICTABICHUS https://resh.edu.ru/
(bHU3MYECKHE U XUMHUYECKUE JaHHBIX B Ipyryo. PasmmuaTe Borpocsl, kotopeie  http:/alhimik.ru
CBOMCTBA, IPUMEHEHHE BO3MOYKHO €CTECTBEHHOHAYYHO HCCIIEI0BATh. https://iu.ru/video-lessons

20 | Anpaerunsl: hopmanbaerua u [IpeoOpasoBaTh onHy HOpMY NpeacTaBIeHUS https://resh.edu.ru/

arerajapaerua. Aneron

JAAHHBIX B IPYTYIO. Pasznuuath BOIPOCHI, KOTOPBIC

http:/alhimik.ru




BO3MOXXHO €CTCCTBCHHOHAYYHO UCCICA0BATD.

https://iu.ru/video-lessons

21 | OGHOOCHOBHBIC MpENCIbHBIC BrISBIATH CBSI3b MEKY IPOUUTAHHBIM U https://resh.edu.ru/
KapOOHOBBIE KHCIIOTHI: COBPEMEHHOH PeabHOCTHIO. http:/alhimik.ru
MypaBbUHAsl U YKCYCHasI https://iu.ru/video-lessons

22 | TIpakTrueckas pabora Ne 2. [TpeobpazoBath 0Hy GOpMY MPEACTABICHHUS https://resh.edu.ru/
«CBoiicTBa pacTBOpa yKCYCHOU JaHHBIX B Ipyryro. PasznmuuaTs Bonpockl, kotopeie  http:/alhimik.ru
KHCJIOTBI» BO3MO)KHO €CTECTBEHHOHAYYHO MCCIIEA0BATh. https://iu.ru/video-lessons

23 | CreapuHOBas U OJICHHOBAS BEISBIATH CBSI3b MEKY IPOUYNTAHHBIM U https://resh.edu.ru/
KHCJIOTHI KaK MPeCTaBUTENH COBPEMEHHOH peabHOCTEHIO. http:/alhimik.ru
BBICIINX KapOOHOBBIX KHCIIOT. https://iu.ru/video-lessons
Mpbla KaK COJIM BBICIIMX
KapOOHOBBIX KHCJIOT, HX
MOIOLIEE IEHCTBHE

24 | CrioxHble 3(UpPHI Kak IIpeobpaszoBaTh omHY (GOPMY MPEACTABICHUS https://resh.edu.ru/
MIPOU3BOJIHBIE KAPOOHOBBIX JaHHBIX B Ipyryro. PasznmuuaTs Bompockl, kotopeie  http:/alhimik.ru
KHCIOT. T HAPOIH3 CITOKHBIX BO3MOKHO €CTECTBEHHOHAYYHO MCCIIEA0BATE. https://iu.ru/video-lessons
a¢upoB

25 | JKupsl: THAPOIN3, IPUMEHEHHE, IIpeobpaszoBaTh omHy (GOPMY MPEACTABICHUS https://resh.edu.ru/
OuonoruyuecKast poyib KUPOB MAaHHBIX B IpyTryi0. Pasznmmuats Bompocsl, kotopeie  |http:/alhimik.ru

BO3MOKHO €CTECTBEHHOHAYYHO HCCIIEN0BATE. https://iu.ru/video-lessons

26 | YrmeBompl: cocTas, IIpeobpaszoBaTh omHy (GOPMY MPEACTaBICHUS https://resh.edu.ru/
Knaccuukarys. Baxuelinme MAaHHBIX B IpyTryio. Paszmmuats Bompockl, kotopeie  |http:/alhimik.ru
MIPEACTaBUTENN: TIIOK03a, BO3MOKHO €CTECTBEHHOHAYYHO MCCIIEN0BATh. https://iu.ru/video-lessons
¢dbpykrTo3a, caxaposza

27 | KpaxmaJ u HeIUIrono3a Kak [Tpeobpa3oBath oaHYy HOpMY TPEICTABICHUS https://resh.edu.ru/
MPUPOIHBIC TIOIUMEPHI JaHHBIX B Ipyryo. PasmuaaTe Bompockl, kotopeie  http:/alhimik.ru

BO3MOYKHO €CTECTBEHHOHAYYHO HCCIIEI0BATh. https://iu.ru/video-lessons

28 [KouTponbHast paboTa 1o pasaeity [Ipeobpa3oBath oaHy GOpMY TPEICTABICHUS https://resh.edu.ru/

«Kucnopoaconepxaiue
OpPTaHHYECKHE COCTUHEHHS»

JaHHBIX B Ipyryro. Paznnyars Bopockl, KOTOphIE
BO3MOXKHO €CTECTBEHHOHAYYHO HCCIEAOBATb.

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

29 | AMUHBI: METHJIAMHH M aHWJINH [Ipeobpa3oBath oaHy (GOpMY TPEICTABICHUS https://resh.edu.ru/
JaHHBIX B Ipyryo. PasmuuaTe Bompockl, kotopeie  http:/alhimik.ru
BO3MOYKHO €CTECTBEHHOHAYYHO HUCCIIEI0BATh. https://iu.ru/video-lessons
30 | AMHHOKHCIIOTBI KaK [IpeoGpa3oBath ofHY (HOpMY TPEICTABICHUS https://resh.edu.ru/
amdoTepHbIe OpraHuvecKue JaHHBIX B Ipyryo. Pasmmaats Borpocsl, kotopeie  http:/alhimik.ru
COCIMHEHHMS, UX OHOJIOTHYEeCcKOe BO3MO)KHO €CTECTBEHHOHAYYHO HCCIIEI0BAT. https://iu.ru/video-lessons
3HaueHue. [lenTuist
31 | benku Kak npUpOAHbIE BbISBIIATE CBSI3b MEXIY IPOYUTAHHBIM U https://resh.edu.ru/

BBICOKOMOJICKYJISIPHBIC

COBPEMEHHOH peaNbHOCTBIO.

http:/alhimik.ru




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

32 | OCHOBHBIC IOHATUS XUMHU 1 AHanu3UpPOBaTh, UHTEPIPETUPOBATH TAHHBIC U https://resh.edu.ru/
BBICOKOMOJIEKYIISIPHBIX JieaTh COOTBETCTBYIOIIME BBIBOIBI. BenomunTs 1 http:/alhimik.ru
COCTMHCHUI NPUMEHHUTH COOTBETCTBYIOINE ECTECTBEHHO- https://iu.ru/video-lessons

HayYHbIC 3HAHUSI.

33 | OcHOBHBIE METOJIBI CHHTE32 1 BEISIBIISATE CBSI3b MEX/Y POYUTAHHBIM U https://resh.edu.ru/
BBICOKOMOJICKYIISIPHBIX COBPEMEHHOW PeabHOCTHIO. http:/alhimik.ru
coenuuenuii. ITnacTmaccsl, https://iu.ru/video-lessons
Kay4yKH, BOJIOKHA

34 | [IpoMeKyTOUYHAS aTTECTALIUS 1 1 BbISBIATE CBSI3b MEK/Y IPOUNTAHHBIM U https://resh.edu.ru/

COBPEMEHHOI PEAIBHOCTBIO.

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

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O ITPOIIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIS1 YYUEHUKA
Xumus. 10 kmace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. M3natensctBo «Ipodar.

METOJUYECKUE MATEPHAJIBI U1 YUUTEJIA

N D0 B~ W=

NN DN AW

. Xumus. 10 kmace. Yueonuk (aBropsl O. C. I'abpuensn, . I'. Octpoymos, C. A. Cnaakos).

. Merognueckoe mocobue. 10 xmace (aBropsr O. C. I'abpuensn, U. I'. Octpoymos, 1. B. Akcénoa).

. [Iporpamma xypca xumun st 8—11 xmaccoB obiieo0pazoBaTenbHbIX yupexaenuit (aropsl O. C. 'abpuensn, C. A. Cnaakos).
. Pabouas Terpaap. 10 kmace (aBropsr O. C. I'abpuemnsn, C. A. Cirankos).

. Oprannyeckas XHMHs B TeCTax, 3a1a4yax u ynpaxsaenusx. 10 kimacc (aBropsr O. C. I'abpuensn, U. I'. Octpoymos).

. DnexTpoHHas popma yueOHHUKA.

HOUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET

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

. "Anxumuk" - http:/alhimik.ru

. Kypunan «Xumus u xuzub»io - https://hij.ru/

. [ToxGopHa nuTepatypsl mo xumuuio - http://c-books.narod.ru/

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

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

. COOpHUK cTaTeil 0 XMMUYECKUX 3JIEMEHTaX, HIUTFOCTPHPOBAHHBIN ONMMCaHUEM dKCIepiuMeHTOB. -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



