JlenaprameHT 00pa3oBaHus U HayKu TIOMEHCKOM o0nacTu
JenaptameHT oOpazoBaHusi AIMUHUCTpauu ropoaa TroMeHu
MAOY COHI Ne 48 ropoja Tromenu

YTBEPXJIEHO
npukazoM aupekropa MAOY COLL Ne 48

ropojaa TroMeHH
ot 31.08.2026 Ne63

PABOYAS [TPOT'PAMMA 110 XUMHNU
CPEJJHEI'O OBIIET'O ObPA3OBAHUA
(10-11 kmacc 6a30BOT0 YpOBHS)

CPOK OCBOEHHUS - 2 rojaa

Tromens, 2026



HHOACHUTEJIBHAA 3AITMCKA

Pabouas mporpamma mo xumuu Juist 10-11 xmaccoB (6a30BOro ypoOBHsI) SIBIISIETCS COCTABHOM YacThI0O OCHOBHOW 0Opa30BaTEIIBHON MPOrpaMMBbI CPETHETO

obmiero oopaszosanus (OOIT COO) MAQOY COIII Ne 48 ropoaa TroMeHM U cOCTaBICHA HA OCHOBE:

1. 3akona P® «O06 obpazoanuu B Poccuiickoit @eaepanum» ot 29.12.2012 Ne273-D3 (B 1elCTBYIONMICH PEAAKITIH);

2. ®enepa’dbHOrO TOCYNAPCTBEHHOTO 00pa30BATEIbHOTO CTaHIApTa CpeIHEro oOmero oOpa3oBaHMs, YTBEPXKACHHBIM TNPUKA30M MHHIIPOCBEIIEHUS
Poccun ot 17.05.2012 Ne 413 (B meiCTBYIOIICH pEIaKIINH).

3. Ilpukaza Munucrepctsa npocsemeHust Poccuiickoit ®deneparym ot 12.08.2022 Ne 732 «O BHeceHHH U3MEHEHUH B (eepalbHbIN TOCYAapCTBEHHBIN
o0pa3oBaTeNbHBIN CTAaHAAPT CPEeTHEr0 O0IIero 00pa3oBaHus, yTBEPKACHHBIHN npukasoM MuHuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanyu
ot 17 mas 2012r. Ne413»;

4. Tlpukaza Mwunnpocsemenuss Poccun ot 18.05.2023r. Ne 371 «OO6 ytBepxkaeHuu denepanbHOM 00pa30BaTEIBHONW MPOTPaMMBI CPEIHEro OOIIeTro
o0pa3oBaHUs».

5. ITlpukaza MunucrepctBa mpocBemieHusi PO «llopsamok opraHumzanuu W OCYHIECTBICHUS OOpa30BATENbHOM [EATEIBHOCTH 10 OCHOBHBIM
001Ie00pa3oBaTeIbHBIM IMPOTPaMMaM - 00pa30BaTEIbHBIM MMPOTPAMMaM HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIET0 W CpeIHEero oomero odopazoBaHus,
yTBEPKACHHBIN nmpukazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepamyu oT 22.03.2021 r. Ne 115» (B neficTByromIel pelakium);

6. IIpukaza Munnpocsemenus: Poccun ot 09.10.2024 Ne 704 «O BHeceHUM U3MEHEHUH B HEKOTOPBIC MPUKa3kl MUHUCTEPCTBA NIpOocBenicHus Poccuiickoi
®denepanuu, kacawmuecs heaepaabHbIX 00pa30BaTENbHBIX MPOrPaMM HAYAIILHOTO OOIIETr0 00pa30BaHus, OCHOBHOTO OOIIET0 0Opa30BaHUs U CPEIHETrO
o0m1ero 00pa3oBaHUsDY

7. Ilpukaza MunuctepctBa npocseuieHust Poccuiickoit @enepamnu ot 20.05.2020 Ne 254 «O06 yTBepkaeHuu (enepalbHOTO MHepedHs y4eOHUKOB,
JOMYIIEHHBIX K HMCIIOJIb30BAaHHUIO MPH PEaH3alMi UMEIOIIUNX TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHBIX MPOrpaMM HA4aJbHOTO OOIIETo,
OCHOBHOTO OOIIETo, CpeaHero ooiero oOpa3oBaHUs OPraHU3alUsAM, OCYIIECTBISIONIMM OOpa30BATENbHYIO AESATENBHOCTHY (C JOMOTHEHUSIMH M
W3MEHEHUSIMU B JICUCTBYIOIICH peaKIIimg);

8. Ilpuka3za MunuctepctBa npocsemieHus Poccuiickoit ®@enepaumu ot 10.11.2025 r. Ne 808 «O BHeceHMHM H3MEHEHHMH B HEKOTOpbIE MPUKA3bI
MUHUCTEPCTBA MPOCBELICHHs poccuiickol (heaepannu, Kacaromumecs GenepalbHbIX 00pa30BaTEIbHBIX MIPOrPaMM HAa4allbHOTO 00IIero oopazoBaHus,
OCHOBHOTO 00IIIero 00pa3oBaHUs M CPEAHETO 00IIEro 00pa3oBaHMs

9. Konuenuuu yuyeO6HOTO npeamera «XuMHus»

10. ITporpammer Boctiutarust MAOY COILL Ne48 ropona Tromenu;

11. Yyebnoro mnana MAOY COLI Ne48 ropona Tromenu, yreepxkaeHHoro npukazoM MAOY COIII Ne 48 ropona Tromenu;

12.Tlonoxenuss 0 pabo4Mx MIporpaMMax IO ydeOHOMY MpeaMeTy IeNaroroB, yTBepxkaeHHoro mpukazom MAOY COLI Ne48 ropoma Tiomenu (B
JeHCTBYIOMIEH peaKInn);

13. ®enepanbHON pabodeil MporpaMMbl cpedaHero odmero odpasoBanus «Xumwus» (0a30BbIM ypoBeHb) mias 10-11-x kmaccoB o0mieoOpa3oBaTEIbHBIX
opranuzanuii, 2026 r.

[IporpaMmma 1o XuUMUM Ha ypOBHE cCpeaHero oOmiero oOpa3oBaHusi pa3pa0oTaHa Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM

o0pa3oBaTeNbHON MPOrpaMMBbl cpeHero oduiero oopasoBanus, npeactasieHHbIx B PI'OC COO, ¢ yuerom Konnenuuu npenogaBanus yueOHOro rnpeameTa

«Xumus» B o0Opa3oBaTeNbHbIX opranuzauusax Poccuiickoit @enepanyu, peanns3yromux OCHOBHbIE 00pa30BaTEIbHbBIE IPOrPAMMBI, U OCHOBHBIX MOJIOKEHUI

¢benepanbHOi paboyel IporpaMMbl BOCIIUTAHHSL.



OcCHOBY TOJIXOJIOB K pa3pa0OTKe MPOTpaMMBbI 110 XUMHUH, K ONIPEICIICHUIO 00IIel CTpaTeruy 00yUeHHs, BOCIIUTAHUS U PA3BUTHS 00yUYaAIONIUXCS CPEACTBAMU
ydaeOHoro npenmera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIenTyaiabHbie mooxeHus @I'OC COO o B3auMo00yCIOBICHHOCTH
IIeJICH, COMIepKaHus, pe3yIbTaTOB O0yUeHHUs U TPEOOBAHUI K YPOBHIO MTOJATOTOBKH BBITTYCKHHKOB.

B cooTBeTcTBUY C JaHHBIMU MOJOKEHUSMU MPOrpamMma 1o XuMuu (6a30Bblii ypOBEHB) Ha YPOBHE CPEAHETO 0OIIET0 0Opa30BaHMS:

yCTaHaBJIMBaeT 00s3aTeNIbHOC (MHBAPUAHTHOE) MPEAMETHOE COJICPIKAHUE, OMPEILIIACT KOJINYCCTBCHHBIC M KAUeCTBEHHBIC €r0 XapaKTePUCTUKU Ha
Ka)XJIOM 3Tare N3y4eHus MpeIMeTa, MpeyCMaTpUBaeT MIPUHIIMIIBI CTPYKTYPHPOBAHHS COJCP)KaHHS U pacIIpeIeNICHUs ero MO Ki1accaM, OCHOBHBIM pa3zieiaM
U TeMaM Kypca;

JaeT TPUMEPHOE pachpeselieHne y4eOHBIX YacoB IO TEMaTHYECKHMM pasjeiiaM, PEKOMEHIYeT MNPUMEPHYIO IOCIICIOBATeIbLHOCTh H3yUCHUs
OTJIENBHBIX TEM Kypca ¢ y9eTOM MEKIPEIMETHBIX H BHYTPUIIPEIMETHBIX CBSI3CH, JIOTHKH Y4€OHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCs
10 — 11 xmaccos;

JTAeT METOJMYECKYI0 HHTSPIIPETALINIO [IeTICH N3yueHUs IpeIMeTa Ha YPOBHE COBPEMEHHBIX TPHOPUTETOB B CUCTEME CPETHEro 001ero oopa3oBaHus,
COJICPKATEIIBHON XapaKTEPUCTHKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTENIbHOW MNpPOTpaMMBl CPEIHEro OO0IEero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BUJIOB Yy4€OHO-TIO3HABATEIHHOW MEATEILHOCTH OOYYaIOIIETroCs MO OCBOCHHMIO COJIEP KaHUS
npeamera. [1o BceM Ha3BaHHBIM TO3MIUSAM B MPOTpaMMe MO XUMHH COOJIOJIEHA MPEEMCTBEHHOCTh C (esiepaabHOl paboueil mporpaMMoil OCHOBHOTO
o0miero o0pa3oBaHus 1Mo XuMuH (st 8—9 KIaccoB 00pa30BaTEIBHBIX OpraHU3aIui, 0a30BbI YPOBEHB).

[IporpamMma 1Mo XUMHH SIBISIETCS OPHEHTUPOM [UIsl COCTaBIEHHS pabOuuX MpOTrpamMM, aBTOPBl KOTOPHIX MOTYT MPEIJIOKUTH CBOM MOIAXOA K
CTPYKTYPUPOBAHHUIO M TIOCJIEIOBATEILHOCTH M3YYeHHUs] Y4eOHOro mMaTepualia, a TaKKe CBOE BHIACHHE OTHOCHUTEIHHO BO3MOKHOCTH BBHIOOpa BapHaTHBHOMU
COCTaBIISIONICH cofepKaHUs MPeAMETa JOMOJIHUTEIBHO K 003aTeNbHOM (MHBAPHUAHTHOM ) YaCTH €r0 COAeP KaHUS.

Xumudeckoe oOpa3oBaHME, TOJy4aeMOe€ BBIMYCKHHUKaMH OOIe00pa3oBaTeIbHOM OpraHM3allud, SBJISCTCS HEOTHEMJIEMOW YacThlO X
00pa30BaHHOCTU M CIY>KUT 3aBEPIIAIONIMM JITAllOM peajn3alliid Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX LEHHOCTEH, MPUCYIIUX LETOCTHOMN
CHUCTEME XMMHUYECKOro oOpa3zoBaHus. KitoueBble IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJIbI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelioBeKa, a TaKXkKe HSKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3J0pPOBBIO M TpPUPOJIHON cpene. Peanmmsyercs xummueckoe oOpazoBaHUE
oOyJaronuxcsi Ha YpoBHE CpPEIHEr0 00111ero 00pa3oBaHus CpeICTBaMU yueOHOTO MpeaMeTa « XUMUs», COAepKaHUE U MOCTPOECHUE KOTOPOTO OMPEIEIICHbI B
MporpaMMe Mo XMMHUHU C y4eTOM Crelu(UKH HayKd XUMHH, €€ 3HAUYEHUS B MO3HAHUM MPUPOJIBI U B MAaTEPHAILHOMN JKU3HHU OOIIECTBA, a TaAKXKE C yUETOM
00IIUX 1eNIel U MPUHITUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeTHero ob1iero oopazoBanus B Poccuiickoit denepanuu.

HpI/I (bOpMPIpOBaHI/II/I COACPpKaHuA IPpCAMETA «XUMUI» YUYTCHBI CJICAYIOMIUC ITOJIOKCHUS O CHCI_II/I(I)I/IKC 1 3HAYCHUU HAYKU XUMHHU.

XUMHUS KaK 3JIE€MEHT CUCTEMbI €CTECTBEHHBIX HAayK UI'pacT OCO6yIO POJib B CO3AaHUHN HOBOM 0a3bl MaTCpHaHBHOﬁ KYJbTYpPbl, BHOCHUT CBOH BKJIaa B
(i)OpMI/IpOBaHI/Ie pallMOHAJIBHOI'0 HAY4YHOI'0 MBIINIJICHUA, B CO3JAHUC HCIOCTHOIO MPCACTAaBJICHUA 00 OKpYyXKaromeM MHPEC KaK 0 CAWMHCTBC IMPHUPOABLI U



YCJIOBCKA, KOTOPOC (I)OpMI/IpyCTCH B XMMHHU Ha OCHOBC MNMOHUMAHHWA BCHICCTBCHHOI'O COCTaBa OKPYXKAIOMICITO MHUpPA, OCO3HAHUSA B3aNMMOCBA3U MCIKIAY
CTPOCHUEM BCUICCTB, UX CBOICTBaMH U BO3MOXKHBIMH 00JIaCTAMU IMPUMCHCHMUA.

CoBpeMeHHass XMMHUsSI KaK HayKa CO3MJATelIbHAs, HayKa BBICOKMX TEXHOJIOTUW HalpaBlieHA HAa pelIeHHEe TI00aIbHBIX MPOOJIEM YCTOHYHMBOTO
Pa3BHUTHS YEJIOBEUYECTBA — ChIPhEBOM, YHEPreTUUECKOM, IMUIIEBOM, IKOJIOIHUECKON 0€30IaCHOCTH M OXpaHbl 30POBbsA. T€CHO B3aUMOJCHCTBYS C APYTUMHU
€CTECTBCHHBIMHU HayKaMH, XUMUS CTala HEOThEMJIEMOW YaCThI0O MUPOBOU KYJbTYphI, HECOOXOIUMBIM yCIIOBUEM YCIICITHOTO TPYIa U KU3HU KaXKIOTO WICHA
oO1ecTBa.

B cooTBeTcTBUEM ¢ 0OIIMMH LENSIMU U MPUHIKIIAME CpeIHETo 00mero oopazoBanus cojepxanue npeamera «Xumus» (10 — 11 kmaccel, 6a30BbIit
YPOBEHb M3Y4YE€HMs) OPHUEHTHPOBAHO IPEUMYILIECTBEHHO Ha OOIIEKYJbTYpHYIO HOJArOTOBKY OOYyYarolIUXCs, HEOOXOAMMYIO UM [Uld BBIPpaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICHUIHOTO BKIIOYECHHS B JKU3Hb COIMyMa, HPOJOJDKEHHS OOpa3oBaHMs B PA3MUYHBIX 00JACTAX, HE CBSI3aHHBIX
HEMOCPEJCTBEHHO C XUMUEH.

CocraBisomumMu npenaMeTa «XuMus SBISIOTCS 0a30Bble Kypchl — «Opranndeckas xuMus» U «OOmas 1 HeoOpraHudecKast XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUI 110 HEOPraHMYECKOH XMMMHU (C BKIIOYEHHEM 3HaHUU U3 oOien
XUMHH) U OpraHuyeckorl xumuu. GopMHUpOBaHHUE JTaHHOM CUCTEMbI 3HAHMM IPU M3YyUEHUU IIperMeTa 00ecreuyrMBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOTr000pasusi BeLECTB Ha OCHOBE OOILUX MTOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OOImas 1 HeopraHudeckass Xumus» chOpMUpOBaHA B MporpaMme Mo XUMHHU Ha
OCHOBE CHUCTEMHOT0 MOJXOJa K M3Y4YEHHIO y4eOHOro marepuana v oO0yCIOBJIIEHa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHMEM 3HAHUU Ha OMpPENeICHHBIX
TEOPETUUECKUX YPOBHSX. B Kypce opraHmueckoil XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OpPraHUYECKHUX
COCIMHEHHH, a TAaK)KE Ha YPOBHE CTEPEOXUMHUYECKUX M AJIEKTPOHHBIX MPEICTaBICHUN O CTpOeHUH BeniecTB. CBeeHUs 00 M3yd4aeMbIX B Kypce BEIIeCTBax
JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOIOB /IO CJIOKHBIX OHMOJOTMYECKH aKTHUBHBIX COeAMHEHWH. B Kypce opraHnyeckod XMMHUHU TOJy4YaroT pPa3BUTHE
c(hOpMHUPOBaHHbBIE HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs MepBOHAYATIbHBIC MPEICTABICHHS O XUMUYECKOM CBSI3HU, KIacCU(PUKAIIMOHHBIX MPH3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKON PEAKITUH.

B npeamere «Xumus» 0a30BOro ypoBHS paccMaTpUBAeTCs M3YUYEHHBIM Ha YpOBHE OCHOBHOIO 0OOLIero oOpa3oBaHMs TEOPETUUECKUH MaTepual U
(aKTOJIOrMUECKUE CBEACHHUS O BEIIeCTBAX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas M HeopraHuyeckas XUMUS» OOydaroluMcs
MPEOCTABISCTCS BO3MOKHOCTh OCO3HATh 3HAYCHHE INEPHOAMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX W METOJOJOTHYECKUX TTO3WIUH, TIy0Ke MOHSTH
UCTOpPUYECKOE U3MEHEHUE (PYHKIUIT 3TOro 3aKkoHa — OT 00001Iaro1Iel 10 00BACHSIOIIEN 1 TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BaKHEWIIIMX BEIECTBAX, UX COCTABE, CTPOCHWHU, CBOMCTBAX M MPUMEHEHUH, a TAKXKE O XUMHUYECKUX DPEAKIHUAX, UX
CYITHOCTH M 3aKOHOMEPHOCTSIX MpOoTeKaHus AomnonHsercs B Kypcax 10 m 11 kmaccoB snementamu @enepanbHas pabouas nporpamma | Xumusa. 10-11
Kiacchl (0a30BBIA ypOBEHB) 6 COJEPIKaHMSI, WMEIOIIMMH KYJIbTYPOJOTHUECKHH M TMPUKIATHONW XapakTep. DT 3HAHHS CIIOCOOCTBYIOT TOHMMAaHHIO
B3aMMOCBSI3U XMMHH C APYTUMHU HayKaMH, PACKPhIBAIOT €€ POJib B MO3HABATEIBHON U MPAKTUYECKON EATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO
YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 0OJACTH TEOPUH M MPAKTUUECKUX MPHIOKEHUN XHUMHUH, IOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh UH()OPMALIUIO ¥ MPUMEHSAThH €€ JJIs TOMOJHEeHUS 3HAHUM, PeIeHUs



MHTEJUIEKTYyalIbHBIX U AKCIEPUMEHTANbHBIX HccaenoBaTeabckux 3amad. CoaepxkaHue y4yeOHOro mnpeamera «XHUMHUS» TaHHOTO YpPOBHS H3Y4EHHUs
OPUEHTUPOBAHO Ha (OPMHPOBAHHE Yy OOYHYAIOUIMXCS MHPOBO33PEHYECKOM OCHOBBI sl MOHMMaHUSA (MIOCO(CKUX MIEH, TaKuX Kak: MaTepHajbHOe
€IMHCTBO HEOPTaHUYECKOT0 U OPraHMYECKOr0 MUPa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB MX COCTABOM U CTPOCHHEM, IIO3HABAEMOCTh MPUPOIHBIX SBICHUN
IIyTeM 3KCIEPUMEHTa M PEIleHMs] MPOTUBOPEUNH MEKIAY HOBBIMHM (DaKTaMu M TEOPETHUYECKHMMM IPEIINOCBIIKAMH, OCO3HAHUE POJM XUMHMU B PELICHUU
HKOJIOTHYECKUX MPOOIIEM, a TaKkKe Mpo0IeM cOepeskeHHs SHEPTETUYECKUX PECYPCOB, ChIPbs, CO3JaHHUs HOBBIX TEXHOJIOTHIA U MaTepHasoB.

B nnane pemienus 3amad BOCIUTAHMS, PA3BUTHSA W COLMAIM3ALUN OOYYAIOUIMXCS MPHUHSATHIE MPOrpaMMON MO XUMHUHU MOJXOAbI K ONPEAeSICHUIO
COJIEp’KaHUsl W TIOCTPOCHHUS TMpeIMeTa MpeaycMaTpUBalOT (OPMUPOBAHHE Y OOYUYAIONIUXCS YHUBEPCATBHBIX YUYEOHBIX NEHCTBUH, MMEIOIMUX 0a30BOe
3HAYEHUE JJIS1 PA3IMYHBIX BUOB JICATEIBHOCTH: PELICHUs IpobieM, IOUCKa, aHaiu3a 1 00paboTKH MHPOpMaAIIUU, HEOOXOAUMBIX JIJIsl MPUOOPETEHHUSI OIBITA
MPAKTUYECKON U UCCIEN0BATEIBbCKON AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B mpakTuke mnpenojgaBaHusi XMMUU KaK Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, TaK M Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUs, MpU
OTPENICTICHUU COJICPKATEIBHOW XapaKTEPUCTUKU LT W3y4YeHUs MpeAMeTa HANpaBJICHHEM MEPBOCTENICHHOM 3HAYMMOCTH TPAJUIIMOHHO IMPU3HACTCS
(dbopMUpOBaHHE OCHOB XMMHMYECKON HayKH Kak OO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHMUYECKOH AEsITeNbHOCTH YelOoBeKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKON TOYKM 3pPEHUS TaKOW MOIXOJ K OINPEICICHUIO Ieleil M3yueHHUs MpeaAMeTa SBISCTCS BIIOJHE
OTpaB/IaHHbBIM.

['maBHBIMM LESIMU U3YUYEHUS ITpeAMETa « XUMUsD Ha YPOBHE CpEHEr0 0011ero oopazoBaHusi Ha 6a30BOM YPOBHE SBJISIOTCS:

(1)0pMI/IpOBaHI/Ie CHCTEMBI XUMHWYECKUX 3HAHUHM KaK BaKHEHIIICH COCTaBJ'IHIOH_[eﬁ CCTCCTBeHHO-HaquOﬁ KapTUHbBI MHpPA, B OCHOBC KOTOpOﬁ JCXKart
KIIIOYCBBIC ITOHATHA, @yHﬂaMeHTaﬂbHHe 3aKOHBI U1 TCOPHU XHMMHUH, OCBOCHHEC A3bIKa HAYKH, YCBOCHUC W IMOHUMAHHUC CYIIHOCTU HJOCTYIIHBIX 0606H1€HI/II71
MHUPOBO33PCHUYCCKOI'o XapakKTepa, O3HAKOMJICHUC C PICTOpI/Ieﬁ HUX pa3BUTUS U CTAHOBJICHUS

(dhopMupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JAaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIMi, HEOOXOAUMBIX ISl IPHOOPETEHUS
YMEHUI OPUEHTHUPOBATHCS B MUPE BEUIECTB U XUMHUECKHUX SIBJIEHUM, UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MOBCceIHEBHOM )u3HU; DenepanbHas
pabouas mporpamma | Xumusi. 10—11 xmaccer (0a30BBI YpOBEHB) 7 pa3BUTHE YMEHHH U CIIOCOOOB NESTEIBHOCTH, CBS3aHHBIX C HAONIOJACHHEM U
00BSICHEHHEM XUMHUYECKOT0 HKCIIEPUMEHTa, COOTIOICHUEM TIPaBHIII O€30MMaCHOTO OOPAIEHHS C BEIIECTBAMHU.

CopepxarenpHasi XapaKTepUCTHKA LeJe U 3a7ad U3ydeHMs IpeaMeTa B MPOorpaMMe M0 XMMHHM YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMH B CHCTEME cpeaHero oOuiero oOpa3zoBaHus. CerojHs B IMpenojaBaHUM XMUMHHM B OOJIbIICH CTENEHM OTHACTCS MpPEINOYTEHUE
MIPAKTUYECKON KOMIIOHEHTE COJiepkKaHus 00yueHHsl, OpUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA 0011€00pa30BaTeIbHOM OpraHu3aluy, BIaJeIoIero He
HaOOpOM 3HaHWH, a (QYHKIMOHAIBFHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHHSIMHM aKTHBHOTO ITOJIyYeHHs 3HAaHUH W NMPUMEHEHUS WX B peaIbHON
JKU3HM JUIS PELLICHUS IPAKTUYECKUX 3a1a4.

B 3T0M1 cBsI3M pu M3y4YeHUHU IpeaMeTa « XUMUs» JOMUHUPYIOIIee 3HaUeHHE TPUOOPETaIOT TaKUe LI U 3a]]au, KakK:



ajanTanys oOydYaroUIMXCsl K YCIOBHAM JTUHAMHUYHO Pa3BHBAIOIIErOCs MHpa, (OPMHPOBAHHE MHTEIICKTYaIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBbHOMY IPUHATHIO T'PAaMOTHBIX PEUIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IIPUMEHEHUEM,;

¢dopmupoBanre y 00y4arOIIMXCsl KIIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHIIMI), UMEIONMX YHUBEPCAIbHOE 3HAYCHHE /ISl PA3IMYHBIX BHJIOB
JeSITeIbHOCTH: PEIICHUs IMpoOJieM, IMOKMCKa, aHalu3a W 00pabOTKM MHQPOpPMALWU, HEOOXOAMMBIX Ui MPUOOPETEHHUsS OIbITa JEATEIbHOCTH, KOTOpas
3aHMMaeT Ba)KHOE MECTO B ITO3HAHUM XUMHH, a TAKKE Ul OLCHKU C IMO3UIUI YKOJOTMYECKO 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHYECKUX
MPOLIECCOB HAa OPTraHU3M 4YeJIOBEKA U IPUPOAHYIO CPEY;

Pa3BUTHUC IIO3HABATCIIBHBIX HWHTEPCCOB, HHTCIIJICKTYAJIBHBIX W TBOPYCCKHUX CIIOCOOHOCTEH 06yqa}0mﬂxc>1: CIIOCOOHOCTH CaMOCTOSITENIHLHO
HpI/IO6peTaTb HOBBIC 3HAHUs 110 XUMHH B COOTBCTCTBHHU C )KMU3HCHHBIMU HOTp€6HOCT$IMI/I, HCII0JIL30BaTh COBPCMCHHBIC I/IH(bOpMaI_II/IOHHBIe TCXHOJIOITMH JIsA
IIOMCKa U aHaJIn3a yqe6H0171 u Hay‘{HOHOHYHHpHOﬁ I/IH(1)OpMaI_II/II/I XUMHYCCKOT'O COACPIKAHUA,

(dbopmMupoBaHHE M pa3BUTHE y OOYYAIOMIMXCS AaCCOUMATHBHOTO M JIOTMYECKOTO MBIIUICHHS, HAOIIONATeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUM W IPOBEJEHUU XHMHUYECKOI'O SKCIEPHUMEHTa; BOCHUTAHUE Yy OO0yYaroluxcs
yOeXKIIEHHOCTH B TYMaHHCTUYECKON HANPaBICHHOCTH XHMHUH, €€ BAKHOH POJH B PEIICHUU TII00ANBHBIX MPOOJIEM PAIMOHAIBHOTO MPUPOIOTIONB30BaHUS,
MIOTIOJIHEHHSI SHEPIeTUUECKUX PECYPCOB U COXPAHEHMS NPUPOJIHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOI0 OTHOLICHHS K IPUPOJE U CBOEMY
3/I0pOBbIO, a TaKXe IMPUOOPETEHUs ONbITa MCIIOJIb30BAHMS IOJYYEHHBIX 3HAHUM JJI NPUHATUS TPAMOTHBIX PEIIEHUH B CUTyalMsX, CBSI3aHHBIX C
XUMUYECKUMU SBICHUSAMU.

Henn u 3amaum u3ydeHus npeaMera «XUMHUs» IMOIYYUSIM HNOJIPOOHYI0 METOAMYECKYIO0 HMHTepIpeTanuio B paszaene «llmaHupyemble pe3ysibTaThl
OCBOCHMS MPOrpPaMMBbl IO XUMHUM», TAKUM 00pa3oM 00eCleYeHO YETKOE HPEACTABICHHE O TOM, KaKUe 3HAHUSA U YMEHHUsS UMEIOT HpSIMOe OTHOLICHHE K
peanu3anuyi KOHKPETHOW LIETIH.

OO11ee yncno yacoB, pEKOMEHI0BAaHHBIX ISl U3YYeHUs XUMUH, — 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hezpeno), B 11 kimacce — 34 gaca (1 yac B
HEJICITIO).



COJEP)KAHUE OBYYEHUA

10 KJIACC

TeopeTnyeckue OCHOBbI OPraHM4YecKOM XUMHU

[Ipeamer opraHmveckoil XUMHH: €€ BO3HHKHOBEHHE, Pa3BUTHE W 3HAUCHHUE B TMOJYUYEHUU HOBBIX BEIICCTB M MaTepHaJIOB. Teopus CTPOCHUS
oprannueckux coenuHeHuii A.M. BytnepoBa, ee ocHOBHble monokeHUs. CTpyKTypHbIE (OPMYINBI OpraHMYECKHX BEIHIECTB. [ OMOJOTHS, HU30MEpHUS.
Xumuueckasi CBA3b B OpPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaccupuKalMu OpPraHUYECKUX BellecTB. HoOMeHKIaTypa OpraHUYecKUX COEIWHEHUH (CucTeMaThyeckas) W TpPUBHAIbHBIC
Ha3BAHUS BAXKHEHUIIMX MPEACTABUTENEN KJIIACCOB OPTaHUYECKUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METOIbl U3YUYEHHUS BELECTB M UX MPEBPALICHU: 03HAKOMJICHHE ¢ 00pa3liaMi OpPraHWYeCKUX BEUIECTB M MaTepHajaMM Ha MX
OCHOBE, MOJICTTMPOBAaHHE MOJICKYJ OPTaHMYECKHX BEIIECTB, HAOIIOJECHHE M ONKMCAaHHE JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHHIO OPraHHMYECKUX
BEIIIECTB MPH HarpeBaHWH (TUIaBJICHUE, OOYTIMBAHNE U TOPEHHUE).

Yraesoaopoansl

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTHYECKHUH psaa. MeTaH u 3TaH — MpocTelIne NpeICTaBUTENN aJIKaHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA
(peakiyy 3aMeIIeHusl U TOPEHHUs), HaX0XKJIEHHE B IPUPOE, NOIyUEeHUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAan. OTUIIeH U IIPOIMUIICH — HpOCT@fIIHPIC NpeaACTaBUTCIIN aJIKCHOB! (1)I/ISI/I‘I€CKI/IG 1N XUMHYCCKHEC
CBOMCTBA (peaKHI/II/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHUYS, TUAPATAINU, OKUCJICHUA U HOJ'II/IMepI/ISaI_[I/II/I), MOJIYUCHHE U IIPUMEHCHUC.

Anxanuensl: Oytaguen-1,3 um wmertmnOyrtaaueH-1,3: cTpoeHue, BaXKHEWIIMEe XHMMUYECKHE CBOMCTBa (peakuus mnonuMmepusanuu). llomydyenue
CHUHTETUYECKOTO KayuyKa 1 PE3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOEHMS, TOMOJIOIMYECKHH psJI. ALETHIEH — MNPOCTEHIINI MpeacTaBUTENb AaJIKMHOB: COCTaB, CTPOCHHE,
(u3nyeckre U XUMHUYECKHE CBOMCTBA (peaKlMy IMIPUPOBaHUs, TaJOreHUPOBAHUS, THAPATAI[MH, TOPEHUS ), TOJTyYeHHUE U IPUMEHEHHE.

ApCHBI. benzoun: COCTaB, CTPOCHHC, (1)I/ISI/I‘{CCKI/IC U XMMHYECKHE CBOMCTBA (pCaKI_II/II/I raJIOrCHUPOBAHUA U HHTpOBaHI/IH), MOJIYUYCHHEC U IPUMCHCHUC.
ToxkcuyHOCTH ApCHOB. I'eneTnueckas cBsI3b MCKAY YTJICBOAOPpOAAMHU, TPHUHAJICIKAIUMUA K PA3JIMYHBIM KJIACCaM.

[Ipupoanbie UCTOUHUKHU YTieBOaopo0oB. [Ipuponusiii ra3 u nonmytHele HeTsHbIe Ta3el. HedTh 1 ee mpoucxoxaenue. CrnocoObl nepepaboTKu
He(TH: TIeperoHKa, KPeKHHT (TepMUYECKUH, KaTaInTHUeCKui), mupoiu3. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KamenHslii yrois u npoaykTsl ero nepepabotku. denepanpHas pabouast mporpamma

DKCTepUMEHTAIbHBIE METOABl U3YYEHHUS BEIIECTB U UX MPEBpAIlleHUu: 03HAKOMIICHHE ¢ 00pa3laMu IUIacTMACC, KaydyKOB U PE3UHBI, KOJIICKIHH
«Hed1p» u «Yronib», MOJETUPOBAHUE MOJEKYJ YIJIEBOJAOPOJOB M TalOT€HONPOU3BOIHBIX, MPOBEACHUE MPAKTHUECKON pabOThl: MOJyYeHHE ITHIIEHA U



HU3Yy4YCHUEC €TO CBOMCTB.
PacueTHrie 3aJa4Hu.

Boluncnenus mo ypaBHEHUIO XMMMUYECKON peakuuu (Macchl, 00beMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTAa PEAKIUH 110 HU3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO U3 UCXO/HBIX BEILECTB UM POAYKTOB PEAKIIMH).

Kuciopoacoaep:kamniue oprannyeckue coeTHHEHHsI

[IpenenvHBIC OTHOATOMHBIC CIUPTHI. METAaHOT M ATAHON: CTPOCHHUE, (PU3UYCCKUE M XMMHUYECKHE CBOWCTBA (PEaKIMH C aKTUBHBIMH METaJLIaMH,
raJIor€HOBOJIOPOIAMHU, TOPEHUE), MpUMEHEHNE. BOOpOIHBIE CBSI3U MEXy MOJIEKYJIaMU CIUPTOB. JleficTBUEe MeTaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaToMHEIE CIIUPTHI. OTHICHTIIMKOIL H TIIMOECPUH: CTPOCHUC, (bH?)H‘ICCKI/Ie 1 XUMHYECKHE CBOMCTBA (BSaHMOﬂeﬁCTBHG CO ICJIOYHBIMH
MCTaJUIaMU, Ka4€CTBCHHAs PCaKrud Ha MHOTOATOMHBIC CHI/IprI). HeﬁCTBHC Ha OpraHu3M 4€JI0BCKaA. HpI/IMeHCHI/Ie TIIMOCPUHA U OTUJIICHIJIMKOJIA.

deHou: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘IGCKI/IC 1 XMMHYECKHE CBOMCTBA. TOKCHUYHOCTH (I)GHOJ'Ia. HpI/IMeHeHHe (1)6HOJ'Ia.

AJIBI[GFH[[LI. q)OpMaJH)ZIeFI/II[, ancTajabACruja: CTpOCHHUC, (1)PI3H‘-IGCKI/I€ U XHUMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHMSA MW BOCCTAaHOBJICHHA,
Ka4CCTBCHHBIC peaKI_[I/II/I), MOJIYUYCHHUEC U IPUMCHCHUC.

OHOOCHOBHEIE TTpe/eNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAsl KUCJIOTHI: CTPOEHHUE, (PU3UYeCKHe U XMMUYECKHE CBOMCTBA (CBOICTBA,
obmue Juis Kjacca KUCIOT, peakius 3Tepudukanuu), noyiydyeHue u npumeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCIOTHI KaK IMPEICTaBUTEIM BBICIIUX
KapOOHOBBIX KUCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

Crnoxubie 3(huUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 crnoxubiX 3¢upoB. Kupel. ['maponus sxupoB. [IpuMeHeHue KUPOB.
buonornueckas poJib KUpOB.

VYraeBoabl: cOCTaB, KiaccU(UKAIMs yriIeBOAOB (MOHO-, M- M MoOJHcaxapuabl). [roko3a — mpocTedmii MoHOcaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3MYECKHE U XMMHUYECKHUE CBOMCTBa (B3aumojeicTBue ¢ rugapokcuom menu(ll), okucienue ammuadnbiM pacTtBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAX0XKJICHHE B IPUPOJE, IPUMEHEHHUE, Oronoruyeckas poib. PorocunTe3. PpyKkTo3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nenntosnosa kak npupoiabie noiaumepsl. CTpoeHHe Kpaxmalia U 1elTo103bl. u3ndeckre 1 XUMUYECKHe CBOMCTBA Kpaxmaia (TUApPOIIN3,
KaueCTBEHHAs! PEAKIUs C UOIOM).

DKCIepUMEHTAIbHBIE METO/bl M3Y4YEHHUs BEIIECTB M MX NPEBpALCHUN: MpPOBEACHUE, HAOJIIOJCHHE W OIUCAaHME JEMOHCTPALIMOHHBIX OIIBITOB!
rOpeHHe CHUPTOB, KAUECTBEHHbIE PEaKLIUU OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHojia okcuaoM meau(ll)), MHOroaToOMHBIX cUpPTOB (B3auMoOjeicTBHE
rinunepuna ¢ ruapokcunoM 11 meau(Il)), anpaernioB (okucIeHHE aMMUAYHBIM pacTBOpoM okcuna cepedpa(l) u ruapokcunom meau(ll), B3aumoneiictaue
Kpaxmajia C H0Ji0M), IPOBEICHNE IPAKTHUECKON pabOoThl: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacueTHbie 3a1a4m.



Brruncnenus mo ypaBHEHUIO XMMHUYECKOW peakluu (Macchl, 00beMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKkIMH MO WU3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO U3 UCXO/AHBIX BEILECTB UM MPOAYKTOB PEAKIIMH).

A3oTcoaepiKalme OpranndecKue coeTnHeHust

AMMHOKHMCIOTEI Kak aM(l)OTCpHI)IG OpraHu4€CKUC COCAWHCHUA. dusnyecknue U XUMHYCCKHE CBOMCTBA aMHHOKHCIIOT (Ha mpumMepe FJII/IIII/IHa).
buonorunueckoe 3HaueHNE aMUHOKHUCIIOT. HGHTI/IHBI.

benku kak npupoaHble BBICOKOMOJIEKYJSpHBIE coenuHeHus. [lepBuyHasi, BTOpUYHas M TpeTUYHAs CTPYKTypa OenkoB. XHMHUYECKHUE CBOWCTBA
OEJIKOB: THUIPOJIN3, JICHATypalHs, KaYeCTBEHHBIC pEaKIlui Ha OCIKH.

DKCcIepUMEHTAIIbHbIE METO/Ibl U3YUEHUS BEIECTB U UX MPEBPAIECHUI: HAOJII0IEHHE U ONMCAaHKE IEMOHCTPALIMOHHBIX OIBITOB: IEHATypaLus OEIKOB
IIpY HarpE€BaHUU, [IBETHBIE PEAKIIMH OEJIKOB.

BbicokomosiekyasipHbIe cOeIMHEeHUs!

OcCHOBHbIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIMMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEIHSS
MOJIEKyJIsipHass Macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — IOJIMMEpHU3alus U MOJUKOHACHCALUA. DKCIEPUMEHTAJIbHbIE
METOIbI H3yUYCHHS BEIIECTB M UX MPEBPAIICHUI: 03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB.

MexnpeamMeTHble CBA3H

Peanuzamust MexXnpeaMETHBIX CBA3€H NPH H3YYCHHH OpraHudeckorl xumuu B 10 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIINX
€CTECTBEHHO-HAaYYHbIX [OHATUMN, TaK U IOHATUM, SBJISAIOIIMXCSA CUCTEMHBIMU JUISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC MOHATHUS: SIBJICHUE, HAYYHBIM (pakT, THMOTE3a, 3aKOH, TEOpHUA, aHAJIU3, CHHTE3, KJIacCU(PUKAILUS, MEPUOJIUIHOCTD,
HaOI0IeHUE, U3MEPEHUE, SKCTIEPUMEHT, MOJIEIMPOBAHNUE.

®dusnka: maTtepusi, YHEPrus, Macca, aToM, d3JEKTPOH, MOJICKYJIa, DHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHUE
BEICCTBA, (PM3MUCCKHUE BETMUMHBI U €AMHHIIB X U3MEPCHUSL.

Buonorus: kierka, opranusm, ouocepa, 0OMEH BEIIECTB B Opranu3me, GOTOCHHTE3, OMOIOTHYECKU aKTUBHBIC BelecTBa (OSIIKH, YrIICBO/IBL, )KUPHI,
(bepMeHTsI).

Feorpa(pm{: MHHCPAJIbl, TOPHBIC ITOPOABI, ITOJIC3HBIC NCKOIIAEMBIC, TOINIMBO, PECYPCHI.

Texuomorus: MMUIICBBIC IMPOAYKTHI, OCHOBBI PAHOHAJIBHOI'O IIMTAaHWA, MOIOIUC CPEACTBA, JICKAPCTBCHHBLIC MW KOCMCTHUUYCCKHUE IIpCIiaparshl,
MaTepuraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI ITO XUMUWHU HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OI'OC COO ycranaBiauBaeT TpeOOBaHU K pe3yIbTaTaM OCBOCHUS 00yYarOIIUMUCS POrPaMM CpPEeIHEro o01ero oopa3oBanus (JIMYHOCTHBIM,
MeTanpeMETHBIM M IpeAMETHRIM). Hay4uHo-MeTotnueckoit OCHOBOH /IS pa3paboTKH INTAHUPYEMBIX Pe3yIbTaTOB OCBOSHHS IPOTPAMM CPEIHETO OOIIETo
00pa3oBaHUsl ABISETCS CUCTEMHOACATEIbHOCTHBIHN MOIXO/.

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTcTBUU C CHCTEMHO-AESATENILHOCTHBIM MOAX0JA0M B CTPYKTYPE TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MpeaMeTa « XUMUS» Ha YPOBHE
cpeaHero o01ero oopa3oBaHMs BbIIEIEHBI CIEIYIONINE COCTABISIOIIUE!

OCO3HAaHHC O6y‘IaIOH_[I/IMI/ICH pOCCHfICKOfI Fpa)KHaHCKOﬁ HACHTUYHOCTU — T'OTOBHOCTHU K CAMOPAa3BUTHUIO, CAMOCTOSATCIIBHOCTU U CaMOOIIPEACIICHUTO,

HaJIM4Me MOTUBAIMU K 00yUEHHIO; LI€JICHANIPAaBICHHOE Pa3BUTHE BHYTPEHHUX yOEXKIEHUH TMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH U
HCTOPUYECKHX TpaJuIUil 6a30BOI HAYKH XUMHH;

TOTOBHOCTb M CLIOCOOHOCTE 06yqa10mnxcs[ PYKOBOACTBOBATLCA B CBOCH ACATCIIBHOCTH ICHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MIPHUCYIITUMU
HGHOCTHOﬁ CUCTEME XUMHUYCCKOI'O 06pa30BaHI/I5[;

HaJINYUC MTPAaBOCO3HAHUA 3KOJIOTHYE€CKOM KYJbTYpPbI U CIIOCOOHOCTHU CTaBUTh HCJIM U CTPOUTDH KU3HCHHBIC TIJIAHBI.

HI/I‘IHOCTHBIC pGSYJIBTaTBI OCBOCHUA Hpe;[MeTa «XUAMUAD) JOCTUT'AaOTCs B €CAINHCTBE y‘IC6HOﬁ nu BOCHHT&TCHBHOﬁ ACATCIIBHOCTHU B COOTBECTCTBUHU C
FyMaHI/ICTI/I'-IGCKI/IMI/I, COIII/IOKYJH)TypHBIMI/I, IIYXOBHO-HpaBCTBCHHBIMI/I IICHHOCTAMU U UaAcaIaMHn pOCCHﬁCKOFO Fpa)KI[aHCKOFO O6Hl€CTBa, HpI/IHSITI:IMI/I B
o0mIecTBe HOPMaMH U MPABUIIAMHE TTOBEACHHS, CIIOCOOCTBYIOIUMHU MPOIIECCAM CaMOIIO3HAHHS, CAMOPA3BUTHS M HDAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4aroImuxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MIpeIMeTa « XUMHUSD» OTPaXKaroT CPOPMUPOBAHHOCTH OMBITA MTO3HABATEILHON U MPAKTUYECKOM J1eATEIbHOCTH
oOydaromuxcs 1o peaiu3aliy NPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCJE B YACTH:

1) rpaxkIaHCKOro BOCIMTAHHUS:

OCO3HaHHA O6y‘IaIOH_II/IMI/IC$I CBOUX KOHCTUTYIIMOHHBIX IIpaB U O6ﬂ38.HHOCT€I>i, YBAXKCHUSA K 3dKOHY U ITPABOIIOPAIAKY
MNPpEACTaBJICHUA O COUAJIBHBIX HOpMax U MpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIBHOCTH NTPHU CO3AaHUN y‘ICGHBIX MMPOCKTOB, pCHICHUU y‘IG6HLIX U ITO3HaBaTCJIbHBIX 3aJa4,
BBIITOJTHCHUU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHUMATh U INpUHHUMATb MOTHUBbBI, HAMCPCHU, JIOTHKY U apI'YMCHTHI APYTUX I[P aHAJIU3C pa3JIMYHbIX BUIOB yqe6H0171 JACATCIIbHOCTH,



2) MATPUHOTHYECCKOI'O BOCIIMTAHUA

HEHHOCTHOT'O OTHOIICHUS K HCTOPUICCKOMY H HAYYHOMY HACJICOAUTIO OTCUYECTBCHHOM XHUMHH,

YBaXCHUA K ITPOLECCY TBOPUCCTBA B obactu TCOPHU U MMPAKTUYCCKOI'0 IPUMCHCHUA XUMHUH, OCO3HAHUSA TOIr0, YTO JOCTUKCHUA HAYKH €CTh PE3YyJIbTaT
JIIMTCIIBHBIX Ha6HIO,I[eHI/II>'I, KPOIIOTIMUBBIX OKCIICPUMCHTAJIBHBIX IOUCKOB, IIOCTOAHHOI'O Tpyda YUCHBIX U ITPAKTHUKOB,

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOTYYCHHUH U TIOCIEAYIONIEM aHAIN3e HHPOPMAIIH O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM
OTCUYCCTBCHHOM XNMMUU,

3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHHUS:

HPAaBCTBCHHOI'O CO3HAHHA, OTUUCCKOTO MMOBCACHUA CIIOCOOHOCTH OLCHUBAThL CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMMU SABJICHUAMU, U IPUHUMATD
OCO3HAHHBIC PCUICHU, OPUCHTUPYICH HA MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U IICHHOCTH,

TOTOBHOCTH OLICHHWBATH CBOC ITOBCACHHUC U ITIOCTYIIKU CBOUX TOBapI/IH_Ieﬁ C HOSI/II_II/Iﬁ HPAaBCTBCHHBIX W IIPABOBbLIX HOPM K OCO3HAHUC HOCJ'ICI[CTBHFI
OTUX IMOCTYIIKOB;

4) ¢dopmMupoBaHHUs KYJIbTYPHI 310POBb:

NOHUMAaHHUS [IEHHOCTEH 30pOBOro M 0€301macHOro 00pasa )KU3HH, HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3HUUECKOMY U
MICUXUYECKOMY 3/I0pOBbIO; COOJII0/IEHUS MpaBUil 0€30MacHOr0 0OpalleHus ¢ BEUIeCTBaMU B OBITY, IIOBCEJHEBHOW KU3HU U B TPYJIOBOM JEATEIBHOCTH;

TTIOHUMaHUS IEHHOCTH TIPABWJI HHIUBHUIYAJIHLHOTO M KOJJIEKTUBHOTO 0€30MMacHOTO IMOBEICHUS B CUTYAIUAX, YTPOKAIOIINUX 3TOPOBBIO M KU3HU
JIOZIeH; OCO3HAHMSI MOCIECTBUIN U HEMIPHUATHSI BPEIHBIX MPUBbIUEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIIUTAHUS:

KOMMyHI/IKaTI/IBHOI\/'I KOMIICTCHTHOCTHU B y‘-IGGHO-HCCJIGI[OBaTCHLCKOﬁ ACATCIIBHOCTH, OGH.IGCTBGHHO HOJIG3HOI>'I, TBOp‘-IGCKOﬁ " JpYyrux BUax
ACATCIIbHOCTU,; YCTAHOBKH HAa AKTUBHOC YHAaCTHUC B PCHICHHUU ITPAKTUYCCKUX 3a1a4 COHH&HBHOﬁ HaIpaBJICHHOCTHU (B paMKax CBOCTO KJjiacca, H_IKOJ'ILI);

MHTEpeca K MPaKTUYECKOMY M3YUYEeHHUIO Ipodeccrii pa3IMyHOro pojia, B TOM YHUCIIE HA OCHOBE IPUMEHEHH TPEIMETHBIX 3HAaHUH 110 XUMUH;
YBaKEHUS K TPYAY, JIOIAM TPyJa U pe3yJibTaTaM TPYIOBOM ACATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBUAYaTbHON TpaeKTOpUu oOpa3oBaHus, Oy yiieil npopeccuu U peaan3aluu COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XMMHMH, HHTEPECOB U NOTpeOHOCTEH 00111eCcTBa;



6) 3KOJIOrM4YecKOro BOCITUTAHMSI:

9KOJIOTHYECKH 11eJIeCO00pa3HOro OTHOIICHHS K IPUPOJIe, KAaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;
MMOHMMAaHHUS [NI00aJIbHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIbHON CPEJIbI;
0CO3HaHUS HEOOXOMMOCTH HUCTIONH30BAHMS IOCTHIKECHUN XUMUH JIJTS PEIICHHUS BOIIPOCOB PAIMOHAIIEHOTO MTPUPOIOTIONB30BaAHUS;

AKTUBHOTO HETIPUATHS JEHCTBUH, MIPUHOCAIINX Bpell OKpYyKarollel IpUpPOIHOM cpesie, YMEHUS IPOrHO3UPOBATh HEOIaronpusATHbIE 3KOJIOTHYECKHE
MOCJICACTBYSI IPEATIPUHUMAEMBIX IEHCTBUN U NPEAOTBPAILATh UX;

HAJIMYUS Pa3BUTOTO HKOJIOTMIECKOTO MBIIIICHUS, YKOJIOTHIECKON KYJIbTYPHI, OIBITA ACATEILHOCTH SKOJIOTHUECKON HAIPABIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS MU B I03HABATEIbHON, KOMMYHUKAaTUBHON M COLIMANIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO IPOTUBOCTOSTH UJICOJIOTHU
xeMmodoouwu;

7) HEHHOCTH HAYYHOT O IIO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U 0OILIECTBEHHOM MPAKTUKU;

NOHUMAaHHU CHeUn(PUKHI XUMUH KaK HayKH, OCO3HAHUS €€ POJIM B JOPMHUPOBAHUH PALIMOHAIEHOIO HAYYHOT'O MBILIUIEHUS, CO3/1aHUH LIEIIOCTHOTO
NpEeJCTaBICHUS 00 OKPY’KaIOIIEeM MHUpE KaK O €AMHCTBE MIPUPO/IbI U YEIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnu npodieM
COXPAHEHHUs IPUPOIHOTO PAaBHOBECHUS;

yOEXKAEHHOCTH B 0c000# 3HAUMMOCTH XUMUU JIJIs1 COBPEMEHHOW IUBUIIM3ALMH: B €€ T'YMaHUCTUYECKOW HAIIPABJIEHHOCTH U BaXKHOU POJIH B
CO3/1aHHUU HOBOM 0a3bl MaTepUaNbHOMN KYJIbTYpbI, PEIICHUH TJ100aTbHBIX TPOOJIEM YCTOHYUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOIL, SHEPTrEeTHUECKOH,
MUIIEBON U KOJIOTUYECKOI O€30MacHOCTH, B Pa3BUTHUN MEAMIIMHBI, 00€CTIeYeHUH YCIOBUN YCIIEUTHOTO TPYa U SKOJIOTHYECKH KOM(OPTHOM KU3HH
Ka)KJI0T0 4JieHa O0IIeCTBa;

eCTeCTBCHHO'Hay‘lHOP’I rpaMOTHOCTH: IOHUMAHU CYIIHOCTH MCTONOB IMMO3HAHUS, UCITIOJIb3YyCMbIX B €CCTCCTBCHHBIX HAYKAX, CIIOCOOHOCTH
HCIOJIb30BATh IMOJYYaCMbIC 3HAHUA U aHAaJIM3a U 00BsICHEHUS SBJICHUI OKPYKaroumero Mupa U NpoucCxXoasux B HEM H3MCHCHI/II>'I, YMCHUS ACIIATh
000CHOBaAHHEBIC 3aKJIIOYCHUS Ha OCHOBE HAayYHBIX (I)aKTOB 1 UMCIOIHNXCA JAHHBIX € LCJIBIO MTOJYUCHUA JOCTOBCPHBIX BHIBOOOB; CIIOCOOHOCTH
CaMOCTOATCIIbHO UCITIOJIb30BATh XUMHWYCCKUC 3HAHUSA U1 PCIICHUA HpOGHGM B PCAJIbHBIX JKU3HCHHBIX CUTYAaIUAX;

MHTepeca K MO3HAHUIO U HCCIIeIOBATEIbCKON eI TeIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHIO, K
AKTHBHOMY TIOJIyYSHHIO HOBBIX 3HAaHHHU 110 XMMHUH B COOTBETCTBHH C KH3HEHHBIMH NOTPEOHOCTSIMH; MHTEpECca K OCOOCHHOCTSIM TpPY/la B Pa3IMYHBIX cepax
poeCCUOHATBLHON JAEATEIbHOCTH.



METANIPEAMETHBIE PE3YJIbTATbBI
MeTtanpeaMeTHbIE pe3ysIbTaThl OCBOCHUS yUeOHOTO MpeIMeTa « XUMHUsD) Ha YPOBHE CPEIHETO O0LIET0 00pa30BaHUs BKIIIOYAIOT:

3HaYUMBIC U1 (POPMHUPOBAHUS MHUPOBO33PEHHS 00YUAIOIINXCS MEXKIUCIUTUTMHAPHBIC (MEXKIIPEAMETHBIC) 00IIeHaYYHbIE TTIOHATHS, OTPAXKAIOIIINE
LEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHELU(PUKY METOIOB MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIHsl, SIBJICHUE,
MIPOLIECC, CUCTEMA, HAYYHbIN (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BaHne, HAOMI0ACHUEe, U3MEPEHHE, IKCIIEPUMEHT U

IpyTHeE);

YHHUBEpCaJIbHbIE YueOHbIE eiCTBUS (T03HABAaTEIbHbIC, KOMMYHUKAaTHBHbIE, PETYJISITUBHBIC), 0OecneunBatonye GopMUpoBaHue (PyHKIIMOHAIBHOM
IPaMOTHOCTH M COIL[MAJIbHON KOMIIETEHIIUU 00yUaronXCs;

CIOCOOHOCTH 00YYAIOUINXCS UCTIOIb30BaTh OCBOCHHBIE MEKIUCIUILTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpPCAIbHbIE YUeOHbIE IEHCTBUS B
M03HABATEJIbHON U COIMAJIbHON MPAKTHUKE.

MertarnpeaMeTHbIE PE3YIbTAThl OTPAKAIOT OBJIA/ICHUE MTO3HABATEIIbHBIMUA, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU YHUBEPCAIBHBIMUA YYEOHBIMU
JNEUCTBUSAMU.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUSA
Ba3oBbie Jornyeckue geiicTBUA:
CaMOCTOSITENILHO (hOPMYITHPOBATh U AKTyIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ PAaCCMATPUBATB;

ONPEACIIATH eI ACATEIbHOCTH, 3a1aBast IapAMETPBI U KPUTEPUU UX TOCTUKEHUSA, COOTHOCUTH PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMU
LCISIMU;

HCIIOJIB30BaTh IIPpU OCBOCHUU 3HaHUM MMPUCMBI JIOTHYCCKOI'O MBIINIJICHUS — BBIACIATD XaPAKTCPHBIC IIPU3HAKU MOHATHUI U YCTaHAaBJIMBATb UX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC MTOHATHA IJI 00BACHEHHS OTACIBHBIX (baKTOB u HBHGHHﬁ;

BBIGI/IpaTB OCHOBAHHA U KPUTCPUU IJIA Knaccn(bmcaunn BCIICCTB U XUMHUYCCKUX peaKum”I;
YCTaHaBJIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUYACMbIMU SABJICHUSAMU,

CTPOUTH JIOTUUCCKHUEC PACCYKICHUA (I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABJIATb 3aKOHOMCPHOCTH U ITPOTUBOPCUUSA B paCCMATPHUBACMBIX
SBJICHUAX, (I)OPMYHI/IpOBaTB BBIBOABI N 3aKJIFOYCHU A,

MPUMEHSITH B IIPOLIECCE MO3HAHUS, UCTIOIb3yeMblEe B XUMUU CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, TPEOOPA30BbIBATH MOJIEIbHbBIE MPEACTABICHUS —
XUMHUYECKHUN 3HaK (CHMBOJI) DJIEMEHTa, XUMUueckasi popmysia, ypaBHEHHE XMMHUUECKON peaKIMK — MPU PEelIeHUH Y4eOHbIX T03HABATENIbHBIX U



MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIE MOJICTIbHBIC ITPEJICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUYECKHUX
peaKuil.

Ba3oBbie ncciienoBarTebcKue AeiiCTBUA:
BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O [T03HAHUS BEIIECTB U XUMHUUYECKUX PEAKIINA;

(I)OpMy.TII/IpOBaTB OCIn U 3aaa4u UCCIICA0OBaHMsA, NCII0JIb30BaTh IMOCTABJICHHBIC 1 CaMOCTOATCIIBHO C(I)OpMyJII/IpOBaHHBIC BOIIPOCHI B KAYCCTBC
HUHCTPYMCHTA IMO3HAHUA U OCHOBBI JJI1 q)OpMI/IPOBaHI/ISI THIIOTE3LI 110 MPOBEPKC MPABHUIILHOCTU BBICKA3BIBACMBIX Cy)KI[eHI/II\/JI;

BJIa/ICTh HABBIKAMHU CAMOCTOSTEIHLHOTO IJIAHUPOBAHUS M MPOBEICHUS YUEHUIECKIX YKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOII01aTh 3a
XOZIOM TIPOIIeCcCa, CAMOCTOSTENILHO IPOTHO3UPOBATD €0 Pe3yIbTaT, OPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yIbTaTOB
WCCIIEIOBaHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON paboTe;

an/I06peTaT1) OIIBIT y‘{eHI/IquKOﬁ HCCHCHOB&TCHBCKOﬁ u HpOGKTHOfI ACATCIIBHOCTH, IPOSABIIATH CIIOCOOHOCTH ¥ TOTOBHOCTh K CaMOCTOATCIIBHOMY
MOUCKY MCTOZA0B PCHICHUA MPAKTUYCCKUX 3aJa4, TPUMCHCHUIO PA3JIMYHBIX MCTOJOB IMTO3HAHU.

Pa6ora ¢ nundopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OpMAaLNY (HayYHO-TIOMYJISIpHAs JINTEPATypa XMMUUYECKOTO COAepKaHUsl, CIIpaBOYHbIE TIOCOOMUS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMAIIUIO pa3IMUHBIX BUJIOB U (OPM NPEJCTABICHUS, KDUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTH;

(hopMyIHPOBATH 3aMPOCH M MPUMEHSITH PA3THYHBIC METOJIBI PH TIOUCKE U 0TOOPE MH(OPMAIINU, HEOOXOMMOH JIJIsl BBITIOJTHEHUS YUEOHBIX 3a/1a4
OTIPEJICJICHHOTO THTIA; MPUOOPETATH OIBIT UCTIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH M PAa3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTHUMAJIbHYIO (POpMY IpeCTaBIeHUs HHPOPMALIUU (CXEMBbI, TpaUKH, JUarpaMMbl, TaOIULbL, PUCYHKH U IPYTHE);
HCIIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ XUMHUUYECKON HHpOpMaIHel: MPUMEHITh MEXIIpeIMETHBIE ((pru3nueckrue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBI, POPMYJIbl, a0OpeBUaTYphl, HOMEHKIIATYpy; UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HarJIAJHOCTH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHbIC y‘leﬁHbIe JeidcTBUSA:

3aJ1aBaTh BOMPOCHI IO CYILIECTBY 00CYK/1aeMOil TEMBbI B X0J1€ AMAJIOTa U/WIN IUCKYCCUH, BBICKA3bIBATh UJEH, (DOPMYIHPOBATH CBOU IPEIIOKEHHS
OTHOCHTEJILHO BBIITOJIHEHUS TIPEUI0OKEHHON 3aja4uu;

BBICTYNATh C MPE3EHTAUEN PE3YJIBTATOB O3HABATEIBHOM IE€ATEIBHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMU IIPH
BBITIOJTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOThI 10 UCCIICJOBAHUIO CBOMCTB M3y4aeMBbIX BEUIECTB, pealU3alui y4eOHOTO MPOEKTa U
(hopMyIHpOBaTh BRIBOJBI IO PE3yJIbTaTaM MPOBEJICHHBIX UCCIICIOBAHMIA ITyTEM COTJIACOBAHMSI MMO3UILIUN B X0O7€ 00CYKICHUS U 00MEHA MHCHHSIMH.



PeryisiTuBHBIC yHHBepcaIbHbIE Y4eOHbIC NeiiCTBUS

CaMOCTOATCIIbHO INIAHUPOBATh U OCYHICCTBJIATH CBOIO IMO3HABATCIBHYIO ACATCIIBHOCTD, OIIPCACIAA €C LIC/IIN U 3a/la4i, KOHTPOJHUPOBATH U 11O MECPC
H€O6XOI[I/IMOCTI/I KOPPCKTHUPOBATH npeﬂnaraeMHﬁ AJIrOpruTM I[CﬁCTBPIfI ITPpH BBITTOJIHCHUH y‘le6HBIX N UCCJIICOOBATCIIbCKUX 3aJa4, BBI6I/IpaTB HaubOoee
BCI)(I)GKTI/IBHBII\/'I CII0CO0 UX peliCHUs € YUCTOM MOJIYUCHHUS HOBBIX 3HAHUM O BCIHICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYHIECTBIIATH CAMOKOHTPOJIb CBOEH IEATENBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
HNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHBIE pe3yNbTaThl OCBOCHHUS IIPOTPAMMBI CPETHETO 00IIeT0 00pa3oBaHMsI 10 XMMUU Ha 6a30BOM ypOBHE OPHEHTHPOBAHBI Ha 00ECTICUCHHE
MIPEUMYIIECTBEHHO 00111e00pa30BaTEeNbHOM U 00IIEKYIbTYPHON MOATOTOBKY o0yyaromuxca. OHM BKITIOYAIOT crienududeckue As yaeOHOro mpeamera
«XuMUs HaydHbIC 3HAHHSI, YMEHUS B CIIOCOOBI ISHCTBU 110 OCBOCHHUIO, HHTEPIIPETAIMH U MPEOOPA30BAHHIO 3HAHU, BUJIBI IEATEILHOCTH T10 MOJTyYEHHIO
HOBOT'O 3HaHUA U PUMEHEHUIO 3HAaHUN B Pa3IMUHBIX YUEOHBIX U PEabHbIX )KU3HEHHBIX CUTYAIUX, CBSI3aHHBIX C XUMHEH. B mporpaMme no xumuu
MpPEeMETHBIEC PE3YIIbTAThl IPEACTABICHBI 110 TOJJaM U3Yy4EHHUSI.

K kony o0yuenus B 10 ki1acce mpeMeTHbIE pe3ybTaThl 0OCBOEHUS Kypca «OpraHuueckas XUMHUsD OTPaXKaroT:

c(OpPMHPOBAHHOCTH MPEACTABICHUI O XUMUYECKOM COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBIICHHUH
PUPOIBI, B GOPMUPOBAHUU MBIIUIEHHS U KYJIBTYPbI TUYHOCTH, €€ (PyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIS peIIeHuUs IPaKTHUECKUX 3aj1a4 1
9KOJIOTMYECKU 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/10POBBIO U IPUPOAHOMN Cpesie;

BJIa/ICHNE CUCTEMOM XUMUYECKUX 3HAHUN, KOTOpasi BKJIKOYAET: OCHOBOIIOJIATAIOIINE NOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAasi 000J04YKa
aToMa, MOJIEKYJia, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHas popMyiia (pa3BepHyTasi U COKpallleHHast), MOJIb, MOJISipHas
Macca, MOJISIpHBIM 00beM, YIJIEpOIHBIN CKeNeT, QyHKINOHANIbHAS TPYIIIa, pauKajl, U30MEPHsl, U30MEePbl, TOMOJIOTHUYECKHH Psijl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCJIOPOJ U a30TCOAEpKAIUE COETUHEHNS, MOHOMED, TIOJIUMEp, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUS); TEOPUU U 3aKOHBI (TEOpUs
CTpOEHUs opraHuyeckux BemecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHsI MAacChl BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJINYECKHUH S3bIK XUMUM;
MHUPOBO33PEHUYECKHNE 3HAHUS, JIeXKalllie B OCHOBE ITOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUH, (PAKTOIOTHYECKHE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUHU U O€30M1aCHOM HCII0JIb30BaHUM BaXKHEUIIINX OPraHMYECKUX BEIECTB B OBITY U MPAKTUUECKOM NesTEIbHOCTH YEJIOBEKa,;

c(OPMHPOBAHHOCTb YMEHUH BBIABIIATH XapaKTepHbIE IPU3HAKYU MMOHATHH, YCTAHABIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOINE
MOHATHS TIPU ONMCAHUHU COCTaBa, CTPOSHUS U MPEBPAILICHU OPTraHUYECKUX COSTMHEHHI; CPOPMHUPOBAHHOCTh YMEHHUI HCIIOIB30BATh XUMUYECKYIO
CUMBOJIUKY ISl COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpAILIEHHOW) (OpMYJT OPraHUYECKUX BEIIECTB U YPaBHEHUM XUMHUECKUX
peakuui, U3roTaBIMBaTh MOCIIN MOJIEKYJI OPTaHUYECKHUX BEUIECTB ISl HIUTFOCTPALMU MX XUMHYECKOTO M POCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTb YMEHUH yCTaHABIMBATh PUHAIEKHOCTh U3YYEHHBIX OPraHMUECKUX BEIIECTB 110 UX COCTABY U CTPOEHUIO K OIPEIECICHHOMY
KJ1accy/TpyImne coelMHeHUH (YTrieBoOPOIbI, KHCIOPO M a30TCOAEPIKAIINE COSAMHEHUS, BHICOKOMOJIECKYJIISIPHbIE COSAMHEHUS ), 1aBaTh UM Ha3BaHUS 110
cucremarnyeckoit Homenkiarype (IUPAC), a Takke npUBOAUTh TPUBUAIBHBIE HA3BAHUS OT/EJIbHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, IPOMUIIEH,



aleTUJICH, dTUJICHTIIUKOIb, TIUIEPUH, (PeHOII, GOpMaTbIETH I, alleTaabAeTH I, MypaBbHUHAs KHCIIOTa, YKCYCHAs KUCJIOTa, OJIEMHOBAs KHCIIOTA, CTEApUHOBAS
KHCIIOTa, TII0K03a, (PYKTO3a, Kpaxmall, [eJUTI0I03a, TIUIIH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbl XMMUUYECKOM CBSI3U B OPraHUMYECKUX COSAMHEHUAX (OAMHAPHBIC U KPaTHbIE); CPOPMUPOBAHHOCTH
YMEHHMSI IPUMEHSThH MOJI0KEHHSI TEOPUU CTPOCHUSI OpraHrueckux Bemects A.M. bytiepoBa /i 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
Y CTPOEHHSI; 3aKOH COXPaHEHHsI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENCH Pa3IMUHBIX
KJIACCOB OPraHMYeCKUX BeUIeCTB (METaH, 3TaH, 3TUJICH, IPOIWICH, alleTuiieH, OyTtanueH-1,3, metunOyTanuen 1,3, 6eH30I1, METaHOJ, 3TaHOJI,
STHJIECHTIINKOJIb, [IULEPHH, (DEHOI, alleTalbIer ], MypaBbHHAsI U YKCYCHAsl KHCIIOTHI, IITI0K03a, KpaxMal, LeTi0103a, aMUHOYKCYCHasl KUCIIO0Ta),
WUTIOCTPUPOBATH T€HETHUECKYIO CBA3h MEKIYy HUIMH YPAaBHEHUSMU COOTBETCTBYIOIINX XUMHUUECKHUX PEaKIHii C UCIIOIb30BAHUEM CTPYKTYPHBIX (GOpMYI;

c(OPMHPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHHUKH YTICBOJOPOIHOTO ChIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI MX EpEepabOTKU U
MPAaKTUYECKOE MPUMEHEHHNE MTPOAYKTOB EPepadOTKU; CHOPMHUPOBAHHOCTH YMEHH TIPOBOJUTH BEIYUCIICHHS [0 XUMUYECKUM YpaBHEHUSIM (Macchl, 00bema,
KOJIMUYECTBA MCXOJHOI0 BEIECTBA WM MPOIYKTa PEAaKIUU [0 U3BECTHBIM Macce, 00beMy, KOJIMUECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB WM MIPOYKTOB
peakuun); copMUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJJaX HAyUYHOT O TIO3HAHMSI, HCIIOJIB3YEMBIX B XUMUU NIPU U3YUEHUU
BEIIECTB M XMMHUYECKHUX SIBICHUH (HaOII0eHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJECINPOBAHHE), UCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
IIPUHATHS PEILICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUAX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUH COO0JII0/1aTh IPaBUIIa MOJIb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOpHBIM 000PYI0BaHUEM, a TAK)KE MpaBUIIa
oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH I10 BBIIIOJIHEHUIO J1a00PaTOPHBIX XMMUUYECKUX OIBITOB; COOPMUPOBAHHOCTh YMEHUI
IJITAHUPOBATH M BBIMOJIHATH XUMUYECKUN IKCTIEPUMEHT (TIPEBPAIICHHS] OPraHMYECKUX BEIISCTB IIPH HArpeBaHUU, MTOJIYYCHUE ITHIICHA U U3YUYEHHUE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIMHM OPraHMYECKUX BEIECTB, IeHaTypalus OeJIKOB U HarpeBaHUU, LIBETHBIE PEAKI[MHN OEIKOB) B COOTBETCTBUU C ITPaBUIIaMU
TEXHUKH 0€30MacHOCTH MpU 00pallleHnH C BEIIeCTBAMU U JJaOOpaTOPHBIM 000pyA0BaHUEM, MPEACTABIATh PE3YIbTaThl XMMUYECKOTO SKCIIEPUMEHTA B
(hopMe 3anrcu ypaBHEHUI COOTBETCTBYIOIIUX PEaKuil U (OPMYITUPOBATEH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYESCKH aHATN3UPOBATh XUMHUYECKYIO0 HHPOPMAIIUIO, TTOJTyY4aeMYI0 U3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MacCOBOM
uHpopmanuu, IHTepHET U Opyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0/1aTh IPABHJIA SKOJIOTUYECKH 11eJIeCO00pa3HOTo MOBEACHUS B OBITY U TPYJOBOM AESITETFHOCTH B LENSIX
COXPaHEHHUS CBOETO 370POBbs M OKPYIKAIOLIEH MPUPOAHON Cpe/bl, 0CO3HABATH OMIACHOCTh BO3/ICUCTBUS HA )KUBBIE OPTaHU3MBbI OTIPEAeTIEHHBIX
OpraHMYECKUX BEIECTB, MOHMMAs cMbich nmokaszarens [1JIK (mpenenbHO AOMyCTUMON KOHIIEHTPAIINH), TIOSICHATH Ha MPUMEPAX CIOCOObI YMEHBIIICHUS U
MPEeAOTBPALIEHUS X BPEAHOTO BO3CHCTBUS HA OPTraHU3M YEJIOBEKA;

JJIA 06yqa}0mnxcs1 C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 30J0POBbA: YMCHHUEC IPUMCHATh 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX METOJaX IMMO3HAHUA
BCIICCTB U XUMHUYCCKUX HBJ’IGHHﬁ;



JUISL CJIETIBIX U CJIAa0OBUIALIMX 00YYaIOIIKUXCsl: YMEHHUE UCIIONIb30BaTh pelibepHO ToueuHyto cucteMy obo3Hauenuit JI. bpaiins ms 3anucu
XUMHUYECKUX (POPMYIL.

K koniy o0yuenus B 11 kj1acce npeaMeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMUecKasi XUMUs OTPAXKaroT:

c(OPMHUPOBAHHOCTH TPEACTABICHUI: 0 XUMHUYECKOW COCTABIISAIONICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUPA, POJIH XUMHUHU B MO3HAHUU SIBIICHUH
IPUPOBL, B (GOPMUPOBAHUN MBIIIICHUS U KYJIBTYPhl JMYHOCTH, €€ ()yHKIIMOHAILHOW TPAMOTHOCTH, HEOOXOIUMOH [T PEIICHUS TPAKTUYECKUX 3a/1a4 U
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY 370POBBIO M IPUPOIHOM CpeIe;

BJIaJICHUE CUCTEMOW XMMUYECKHUX 3HAHUH, KOTOpasi BKJIFOYACT: OCHOBOITOJIATAIOIIME MOHATHUS (XMMUYCCKHIA DJIEMEHT, aTOM, U30ToTl, S-, P-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA 00BEM, BaIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
CBsI3b (KOBaJICHTHAsI, MOHHAS, METAJITUYECKasi, BOJOPOIHAS ), KPUCTAITUYECKas pelieTKa, TUITBI XUMUYECKHUX PEaKIIHi, pacTBOP, SJEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS TUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOM peaKIii, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOPHUsI IEKTPOIUTUUECKON TUccouanuu, nepuoanyeckuii 3akon J[.M. MeneneeBa, 3aKoOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAICHUS YIHEPTUU MTPU XUMUUECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B OCHOBE
MMOHUMAHUS MPUIUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (DAKTOJIOTMUECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJIyYCHUH U 0€30IMacHOM
WCTIOJIb30BAaHUN BOXKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JACATEIHHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE PU3HAKYU MOHSATUH, YCTaHABIMBATh X B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE
MOHSTHS IPU ONMCAHUM HEOPTaHUYECKHUX BEUIECTB U UX MPEBpallleHUi; CPOPMUPOBAHHOCTh YMEHHI UCIIOJIB30BATh XUMUUECKYIO CUMBOJIUKY IS
cocTaBjeHus (GOpMyIT BEIIECTB U YPaBHCHUI XMMUUECKHUX peakini, cucremarndeckyto HomeHkaarypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTICITBHBIX
HEOpPraHMYECKUX BEIIECTB (YrapHblil ra3, yrieKucIblil ra3, aMMuak, ralieHasi U3BeCTh, HerallleHasl U3BECTb, IUThEBAasl COJa, MUPUT U APYTHUE);

C(i)OpMI/IpOBaHHOCTI) YMCHI/II\/JI onpeacIsITb BAJICHTHOCTb U CTCIICHDb OKHUCJIICHUA XUMHUYCCKUX 3JICMCHTOB B COCAMHCHUAX PA3JIMYHOTO COCTaBa, BU/
XUMHYECKOM CBSI3HU (KOBaJ'IeHTHaH, HOHHAas1, MCTAJLJIMYCCKasd, BOI[OpO,I[HaH) B COCIUMHCHUAX, THUII KpHCTaHHquCKOﬁ PCUHICTKU KOHKPETHOI'O BCIICCTBA
(aTOMHaH, MOJICKYJISIpHAsA, MOHHAs, MeTaJ’IJ’II/I‘leCKaﬁ), XapakTep CPEeabl B BOOAHBIX paCTBOPAaX HECOPTAaHNUICCKUX CO@I[I/IHCHI/II\/'I;

c(OPMUPOBAHHOCTh YMEHHI YCTAHABIMBATh IPUHA/UIC)KHOCTh HEOPTaHMYESCKUX BEIIECTB MO UX COCTABY K OINPECICHHOMY KJIacCy/TpyIie
COCI[I/IHCHI/Iﬁ (HpOCTBIC BEIICCTBA — MCTAJLJIbl U HEMCTAJJIbl, OKCUAbl, OCHOBaHUA, KMCJIOTHI, aM(I)OTCpHLIC TUAPOKCUBI, COJ'II/I); C(I)OpMI/IpOBaHHOCTB yMCHHI‘;I
pacKpbIBaTh CMBICI TiepuoandecKoro 3akoHa J[.1. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO
bynKmy;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTePHU30BaTh MICKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHUX JIeMeHTOB 1—4 neprooB [leproanueckoit cucTeMsbl
XxuMHUueckux 3eMeHToB .M. MeHaeneeBa, HCIOJb3ys MOHITHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUIECKUE YPOBHUY, OOBACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCTUHEHHI 10 mepuoiaM u rpymnmnaMm [leproanueckoit cucTeMbl XUMHUYECKUX
anemenToB /.M. Menneneesa; chopMupoBaHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIHE XUMHUECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB



PA3IUYHBIX KJIaCCOB, MMOATBEPKAATh CYIIIECTBOBAHUEC T€HETHUYCCKOM CBA3U MCKIAY HCOPTraHMYCCKUMH BCIICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOINX XUMHUYCCKUX peaKuHﬁ;

c(OpMHUPOBAHHOCTh YMEHUS KIacCCU(PHUIIMPOBATH XUMUUECKHE PEAKIIUH 110 PA3TUYHBIM MPU3HAKaM (YHCIy U COCTAaBY Pearupyrominx BeIlecTs,
TETIOBOMY 3 (PEKTy peakinu, N3MEHEHHUIO CTENICHEH OKHCIICHHS DJIEMEHTOB, 00PaTUMOCTH PEaKIIUH, YYaCTHIO KaTalIu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATh yPAaBHEHUS PEAKIUI Pa3IMUHBIX TUIIOB, TIOJHbIE U COKPAILICHHBIC YPaBHEHHS PEaKIMii HOHHOTO OOMEHa,
YUUTBIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIMU UIYT J0 KOHIIA; COPMHUPOBAHHOCTH YMEHHUM MTPOBOIUTH PEAKIMH, TIOATBEPKIAIOIINE KaUeCTBEHHBIN
COCTaB Pa3JIMYHBIX HEOPTAHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITyTEM UOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH PacKpbIBaTh CYHIIHOCTh OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLUI TOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO
OanaHca 3TUX peakluii; CPOPMUPOBAHHOCTh YMEHHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOM peakIy OT Pa3InYHbIX (PaKTOPOB; XapaKTep
CMEIICHUS XUMUYECKOTO PaBHOBECHS B 3aBHCUMOCTH OT BHEUIHETo Bo3aeicTus (mpuHim Jle [larense); chopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh
XHUMHAYECKHE TPOIIECCHI, JIEXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJTYYSHUsI CEPHON KHUCIIOTHI, aMMHUAKa, a TAKKe CPOPMHUPOBAHHOCTH MPEACTABICHUHN 00
OOIIMX HAyYHBIX MPUHLUIAX U SKOJIOTHYECKUX NMPOoOiIeMaX XUMUYECKOTO IIPOU3BO/ICTBA;

C(i)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ MMPOBOAWTE BBIYHCIICHHA C UCIIOJIB30BAHUECM IMOHATHUA «MaCCOBas J0JIA BCUICCTBA B paCTBOPCH, 00BEMHBIX OTHOIIICHHMI
ra3oB [P XUMHUYCCKUX PEAKIUAX, MaCChl BEIIECCTBA UJIN 00BeMa ras3oB 110 HN3BCCTHOMY KOJHNYCCTBY BCIICCTBA, MaCCEC UIIN O6’beMy OAHOI'0 U3 YHYaCTBYIOIIIHUX
B pCaKun BC€UICCTB, TCIUIOBOT'O 3(1)(1)6KT8. PCaKi Ha OCHOBEC 3aKOHOB COXPAaHCHUS MACChI BEIICCTB, IIPEBPAILICHUA U COXPAaHCHUS SHCPIUHU;

c(OpPMHPOBAHHOCTH YMEHHH COOIIONATh MPaBHJIa MOJIB30BAaHUS XUMUYECKOH MOCY10H 1 1abOpaTOpHBIM 000PYAOBAaHUEM, a TAKXKe MPaBUiIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOIHITh XUMHUUECKHI SKCIIEPUMEHT (pa3siokeHHe MEPOKCHIA BOJIOPOIa B IPUCYTCTBUU
KaTajan3aTopa, OIpeieJIeHUEe Cpeibl pACTBOPOB BEIIECTB C TIOMOIIIbIO YHUBEPCAIbHOTO MHIMKATOPA, BIUSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh
XUMUYECKON PEaKIiy, PEaKiui HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMK Ha CyIb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE
SKCIIEPUMEHTAJIbHBIX 33/1a4 1o TeMaM «MeTtaiuis» u «Hemeramib») B COOTBETCTBUHM € MPaBUIIaMU TEXHUKU 0€30MacCHOCTH IIpU 00pallleHNH C BEeIIECTBAMU
1 1a00opaTOPHBIM 000PYOBAaHUEM, IPEJCTABISTH PE3YIbTaThl XUMHUUECKOT0 AKCIIEPUMEHTA B (hOpMe 3aliCH YpaBHEHUI COOTBETCTBYIOLIUX PEAKIIUN U
(hopMynHupoOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO0 HH(POPMALIUIO, TTOJTy4aeMYIO U3 Pa3HBIX HCTOYHHKOB (CpeACTBAa MacCOBOM
KOMMYHUKaIuu, lHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTH YMEHHH COOTIOIATh MPaBHIIa SKOJIOTHYECKH LIEIeCO00pa3HOTO MOBEIEHHS B OBITY U TPYJOBOH EATEILHOCTH B LIEISIX
COXpaHEHUsI CBOETO 3/I0POBBS U OKPY’KAIOIIECH MPUPOIHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTAHU3MBbI ONPECIICHHBIX BEIIECTB,
noHumMast cMbicn nokazatens [1/IK, moscHATh Ha mpumMepax crocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBHUS Ha OPTaHU3M UeJIOBEKa;



JJIA 06yqalonmxcs1 C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 300POBbA: YMCHHUE IPUMCHATh 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX ME€TOJaX IMO3HAHUA
BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

TS CTICTIBIX M CJIAa00BUISIIMX 00YUYArOIIUXCS: YMEHUE UCTIONB30BaTh pelibeHOTOUCUHYIO crcTeMy oOo3Hauenuit JI. Bpaiins mis 3anucu
XUMHYECKHX (OPMYIL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
OcHOBHBbIE HATIPABJIEHUS
HaunmenoBanue .
Ne ATLCITOB 1 TeM KoanuecTBo Buanl nesreanHocT/ JunexkTpoHHbIe (U POBHIE) BOCIIUTATEJILHOM J1eTeJIbHOCTH
n/n P 4acoB KOHTPOJIb o0pa3oBaTesibHbIE pecypchl U GyHKIMOHAIbHOMI
MPOrpaMMbI

IrPaMOTHOCTH

Paznen 1. TeopeTnueckne 0CHOBBI OPraHUYECKOH XUMUH

11

IIpenmer
OpPraHUYECKOU
xumuu. Teopus
CTPOEHUS
OpPTaHUYECKHX

coequuenuii A.M.

Bytneposa

3

PackpbiBaTh CMBICIT H3y4aeMbIX TOHATHI
(BBISIBIISITH IX XapaKTEepHBIC MPU3HAKH),
YCTaHaBIIUBATh UX B3aUMOCBS3b. [IpMeHATH
TIOJIOKEHUS] TEOPHH CTPOCHHSI OPraHUUECKUX
BemecTB A. M. byTtieposa mist 00bsICHEHHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT X COCTaBa
U cTpoeHHs. Mcnoap30BaTh XUMHYECKYIO
CHUMBOIIUKY JIJIsl COCTABICHUS MOJIEKYJISPHBIX
Y CTPYKTYPHBIX (pa3BepHYTOH, COKpaIeHHON)
(dopmyn opranndeckux BemecTs. OnpeaensTh
BUJIbI XUMUYECKOU CBS3U (OJJMHAPHBIE,
KpaTHBIE) B OPTAaHUUYECKUX COCTUHEHHIX.

POUI Ypok 1. IlpenMer opraHudeckoi
XUMHH. Teoprst XUMIYECKOTO CTPOSHUS
OpTraHUYECKUX BEIIECTB.
https://resh.edu.ru/subject/lesson/6149/st
art/

PackpeiBath poib
OpPraHUYeCKON XUMHUHU B
MIPHUPOJIE, XapaKTEPU30BaTh €€
3HAYCHHE B KU3HM YCIIOBEKa,
WJUTIOCTPHUPOBATH CBSI3h C
JIPYTUMH HayKaMHu.
HabaronaTh ¥ OnMChIBaThH
JIEMOHCTPAIMOHHBIE OTIBITHI;
IIPOBOJUTE U OITUCBIBATH
abopaTOPHBIC OIBITH U
MPAKTHYECKUE PaOOTHI
COOTHOCHTH
(hyHIaMEHTaIbHYIO HAYYHYIO
KOHIICTIIIHIO C UCCIIEAYEMBIM
CBOMCTBOM, ITOBEICHHUEM HITH
HCII0JIb30BaHHEM OOBEKTOB,
OpraHu3mMoB UJIM MaTCPUaAJIOB



https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/

OcHoBHBIC HATIPABJICHUS

HaumenoBanue .
No A31€10B 1 TeM KoumaecTBo Bunbi nesteabHocTH/ daexkTponHbie (HudppoBbIE) BOCIIUTATE/NbHOM AeATEJIbHOCTH
n/n pasi 4acoB KOHTPOJIb o0pa3oBaTe/IbHbIE Pecypchl U (pyHKIMOHAIBLHOM
NPOrpaMMbI
IrPaMOTHOCTH

HWroro no paznery 3
Pasznen 2. YriieBoa0poabl
21 | IIpenenbHble 2 PackpbIBaTh cMBICI M3y4aeMbIX TOHATUN POII Ypok 2. IlpenennpHbie [Honynsapuzanuns HayYHbIX

YIJIEBOIOPOIBI — (BBIABIIAITH MIX XapaKTepHBIC TPU3HAKH ), YIJII€BOJOPOABI ATKAHBI 3HAHUM cpeau eTen.

ATKAHEL yCTaHABIMBATh UX B3aUMOCBSI3b, https://resh.edu.ru/subject/lesson/6151/sta | TpymoBo€e BOCIIUTAHHE K

HCIIOJIH30BaTh COOTBETCTBYIOIINE TOHATUS
MIPH OTIFICAHWH COCTaBa, CTPOSHHUS U
MPEBPAILCHUI OpPraHUYECKUX COCTUHEHUH.
Hcnonbs30BaTh XUMUYECKYHO CUMBOJIMKY JIS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOH1, COKpaIeHHON) hopMyIT
OpPraHn4YeCKuUX BCHICCTB.

rt/149993/

po¢heCCHOHANTBEHOE
caMoOTIpe IeIICHIe
DyHKIMOHANbHAS
IPaMOTHOCTb.

CoOTHOCHTD
(yHIIAMEHTATBHYIO HAyIHYIO
KOHIICTIIIUIO C UCCIIEAYEMBIM
CBOMCTBOM, ITIOBEJICHUEM HJIU
WCIIONb30BaHNEM OOBEKTOB,
OpPraHU3MOB WJIH
Matepuanos. [IpeoOpazoBaTh
onHy $opMy MpeICTaBICHUS
JTAHHBIX B JPYTVIO.



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

OcHoBHBIC HATIPABJICHUS

HaumenoBanue .
No KoumaecTBo Bunbi nesteabHocTH/ daexkTponHbie (HudppoBbIE) BOCIIUTATE/NbHOM AeATEJIbHOCTH
n/n Pas/IelIon H TeM 4acoB KOHTPOJIb o0pa3oBaTe/IbHbIE Pecypchl U (pyHKIMOHAIBLHOM
TPOrpamMe! TPaMOTHOCTH
2.2 | HenpenenbHbie 6 YcraHaBIuBaTh MPUHAMIEKHOCTD BEIIECTB K POIII Vpoxk 3. HempenenbHble ITonynspuzanus Hay4HbIX
YIIIEBOIOPOIBL: OTIpe/IeTIEHHOMY KJIacCy YIJIEBOAOPOAOB IO YTIEBOJOPOIBI - ATKEHBI 3HAHWUM cpeau neren
AJIKEHBI, COCTaBY M CTPOEHUIO, HA3BIBATh MX I10 https://resh.edu.ru/subject/lesson/5412/sta | TpymoBoe BOCIIMTaHHE U
ANKATHeHB, CHCTEMaTHYECKOi HOMEHKIIAType; IPUBOANTh | 1/212563/ npodeccuoHaabHoe
ANKHHBI TPUBUAIILHBIC HA3BAHUS OTICIBHBIX CaMOoOTIpeIeIICHHE
MpeJICTaBUTENEH YIIIeBOIOPOIOB. COOTHOCHUTD
Omnpenensats BUABI XUMHUYECKOH CBSI3U B (yHIaMEHTATBHYIO HAYIHYTO
MOJIEKYJIax yTI€BOAOPOAOB; XapaKTepPH30BaTh KOHIIETIIIHIO C UCCIIEAYEMBIM
3aBUCHUMOCTH PEaKLIMOHHON CTIIOCOOHOCTH CBONCTBOM, ITOBEJCHUEM WJIU
YTIIEBOIOPOIOB OT KPATHOCTH KOBAJICHTHOM WCTIONb30BaHNEM OOBEKTOB,
CBSI3U. XapaKTepHU30BaTh COCTaB, CTPOCHUE, OpraHU3MOB WJIH
MpUMEHEHue, PU3MUECKUe U XUMHUECKUE MarepuaioB. [IpeobpazoBarth
CBOWCTBA, BA)KHEUIIIHE CIIOCOOBI ITOTyIEeHUS onHy QopMy IpefcTaBIeHUS
TUTTUYHBIX TIPEJICTABUTENEH Pa3IHIHBIX JTAHHBIX B JPYTYIO.
KJIaCCOB YTJIEBOJOPOIOB (METaHa, 3TaHa,
ATHUIICHA, alleTUIIeHa, OyTaauneHa -1,3,
OcH30J1a, TOTYOJIa).
Ilpakmuueckue padbomut:
1. Ilpaxmuueckas paboma Nel "[lonyuenue
omuieHa u uzydenue e2o ceoucma”
2.3 | Apomaruyeckue 2 XapakTepu3oBaTh COCTaB, crpoenne, | POII Ypok 4. ApeHs! (apoMaTHIECKHE CooTHOCHUTD
YIIEBOAOPOIBI MpUMEHEHUE, (U3NYECKHE M XUMUYCCKHE | YIIICBOJOPOIbI) (yHIIaMEHTAITLHYIO HAYYHYHO
CBOMCTBa, BakHeWIme crmocoObl momyueHus | https://resh.edu.ru/subject/lesson/4775/st KOHIICTIIUIO C UCCIIEAYEMBIM
THOWYHBIX ~ TIpEACTaBHTENE  pasnuuubix | art/150494/ CBOHCTBOM, ITOBEJICHUEM HITH
KJIAaCCOB  YIJIEBOAOPOAOB (MeTaHa, »JTaHa, WCIIOJIb30BaHNEM OOBEKTOB,
STUIIEHa,  aleTWieHa, OyragweHa  -1,3, OpPTraHU3MOB UM MaTePHUAJIOB
OeH3oa, Toyola). BRIABIATE TeHETHYECKYIO [IpeobpazoBaTh ogHY Popmy
CBS3b MEXIy YTIIEBOIOPOIaMHU u MIPEICTABIICHAS TAHHBIX B
MIOATBEPXKIATh €€ HaJIM9Ue yPaBHCHHSIMH JIPYTYIO.
COOTBETCTBYIOIIMX XHMHYECKUX pEaKIuil C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMyII.
2.4 | Ilpuponubie 3 XapakTepu30BaTh HCTOYHUKHU POIII Vpok 5. [IpuponHbie HCTOUHUKH U CaMocTOSTENbHO
HUCTOYHUKHU YTIIEBOIOPOIHOTO CHIPhs (He(pTh, MPUPOIHEINA | TIepepaboTKa yIrieBoI0pOIOB TUTAaHAPOBATh U



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

n/n

HaunmenoBanue
pa3ziesioB M TeM
NMPOrpamMMmbl

KoanuecTBo
9acoB

Buabl nesreanHocTn/
KOHTPOJIb

daexkTponHbie (HudppoBbIE)
o0pa3oBaTe/IbHbIE Pecypchl

OcHoBHBIC HATIPABJICHUS
BOCIIUTATEJILHOI 1eSITeJIbHOCTH
" QYHKIHOHATbHOMT
rPaMOTHOCTH

YTJIEBOJIOPOJIOB U
uX nepepadoTKa

ras, yroib), CllocOOBI UX MepepaboTK 1
MPaKTHIECKOE IIPUMEHEHHE TT0JTydaeMbIX
MPOAYKTOB. Mcnoabp30BaTh €CTECTBEHHO-
Hay4HbIC METOAbI [TI03HAHUS — IPOBEJICHUE,
HaOJI0/ICHNE U ONMCaHNE XHMHUIECKOTO
9KCTIepUMeHTa (J1aOOpaTOPHBIE OIBITHL U
npakTHdeckue padotsl). CrenoBaTh npaBuiiaM
Oe3ormacHoii paboThI B 1abopaTopuu Npu
WCTIOJIb30BaHUN XUMHUYECKOH MOCY/IbI 1
000pyIOBaHMsI, & TAKIKE NIPAaBUIIAM
o0paIeHus ¢ BeecTBaMi B COOTBETCTBUH C
MHCTPYKIHUSMH BBITIOJTHEHUS J1a00paTOPHBIX
OIIBITOB U TIPAKTHYECKHUX paboT 1o
MOJYYECHHUIO ¥ U3YUYEHHIO OPTaHUUECKUX
BemecTB. [IpeacTaBisTe pe3ynpTaTsl
HKCTIEPUMEHTA B (hopMe 3amncH ypaBHEHHH
COOTBETCTBYIOIINX PEAKIU U JeNIaTh BBIBOJIBI
Ha ux ocHOBe. [IpoBOANTE BHIYMCIICHUS IS
OIIPE/ICIICHHS] MOJICKYIIAPHOH (hOPMYJIBI
OPTaHMYECKOT0 BEIIECTBA, [0 YPaBHEHHIO
XUMHYECKON peaKkiifi.

https://resh.edu.ru/subject/lesson/6148/st
art/170461/

OCYIIECTBIISTH CBOIO
MTO3HABATENHHYIO
NIeATEeIbHOCTD; IPUHUMATD
aKTHUBHOE Y4acTHE B
TPYIIIOBOY yIeOHOMH
JIeSITETTbHOCTH.

Uroro no pazneny

13

Paznen 3. Kuciopoaconep

JKalle opranm

YECKHE COCINHCHUSA

31

Cruprtel. @eHon

3

PackpbiBaTh CMBICT H3y4YaeMbIX MOHATHH
(BBIABIAT MX  XapakTepHble MPU3HAKH),
yCTaHABIIUBATh ux B3aUMOCBS3b,
WCIIONIb30BaTh  COOTBETCTBYIOUINE  TOHATHUS
MpH  ONWUCAaHUHM  COCTaBa, CTPOCHUS U
NpEeBpalieHHH OpPraHUYeCKUX COCTUHEHUI.
Hcnonb30BaTh XUMHUYECKYIO CHMBOJHKY JUIS
COCTaBIICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX
(pazBepHyTOA, COKpAIIEHHOM) hopmyn
OpPraHWYeCKMX  BEMIECTB. Y CTaHABJIMBATh
MPHUHAICKHOCTh BEIIECTB K ONPEACICHHOMY

POUI Ypok 6. OmHOATOMHBIE CITUPTHI
https://resh.edu.ru/subject/lesson/4769/st
art/150550/

POUI Ypok 7. ®eHoNBI U
apoMaTU4YCCKUEC CITUPTEHI
https://resh.edu.ru/subject/lesson/5727/st
art/150577/

[Nomynsipuzarnins HayYHBIX
3HaHUU cpeau JeTen
TpynoBoe BocriuTanue u
npodeccuoHaIbHOE
CcaMOOTIpeICIICHIE

OyHKIMOHANbHAS
rpaMmoTHOCTh. COOTHOCUTH
(yHIIAMEHTAIILHYIO HAYYHYHO
KOHIIETIIIAIO C UCCIIEAYEMBIM
CBOMCTBOM, IOBEACHUEM HUIIH



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

OcHoBHBIC HATIPABJICHUS

HaumenoBanue .
No KoumaecTBo Bunbi nesteabHocTH/ daexkTponHbie (HudppoBbIE) BOCIIUTATE/NbHOM AeATEJIbHOCTH
n/n Pas/IelIon H TeM 4acoB KOHTPOJIb o0pa3oBaTe/IbHbIE Pecypchl U (pyHKIMOHAIBLHOM
TPOrpamMe! TPAMOTHOCTH
KJIacCy IO COCTaBY U CTPOECHHIO, Ha3bIBaTh UX WCIIOJb30BaHNEM OOBEKTOB,
no CUCTEMATUYECKOU HOMEHKJIaTYpE; OpraHU3MOB HUJIM MaTEpUaJIOB
MIPUBOJUTD TpUBUAIBHBIC Ha3BaHUS TpancpopMupoBaTh
OTJICIBbHBIX npeacTaBuTeNne pooIIeMy, IPEICTABICHHYIO
KHCIIOPOJICOICPIKAIINX COSTUHEHUH. B KOHTEKCTE PEATbHOTO MHPA,
B MaTeMaTUYECKYIO
CTPYKTYPY
[IpeobpazoBats oqHY hopMy
MIPEICTABIICHAS TAHHBIX B
ApYTyIo
CBs3bIBaTh MEXKITY CO00I
Pa3InYHbIC 3JIEMEHTHI 3HAHUS
Y CBA3aHHYIO C HUMHU
WHPOPMAIUIO, a TAKKE
CITOCOOBI pereHS 3a0aun
3.2 | Anbaerusl. 7 XapakTepu3oBaTh COCTaB, ctpoenne, | POII Ypok 8. Anbaeruasl 1 KETOHBI [Honynsapuzanns HayYHbIX
Kap6oHOBEIE npuMeHenne, ¢Qusndyeckne uW xumuueckue | https://resh.edu.ru/subject/lesson/4776/st 3HAHUH Cpeau JeTei
KHCIIOTBL CBOWMCTBa, BaxKHeWIne crnocobwl monydenus | art/150604/ TpynoBoe BocriuTanue u
CosKHbIe S)UpPD TUIWYHBIX  IPEICTaBUTEICH PasIIHBIX POHI Ypoxk 9. XKupel 1 Moromue npoeCcCHOHAITbHOE
KJIACCOB KHCJIOPOACOAEPKAMX COSAUHEHUM | cpeacTBa CaMOOIIpeIEIEHUE
(MetaHoma, JTaHONa, ThWIECpHHA, (eHoma, | https://resh.edu.ru/subject/lesson/5952/st
dopmanbaeruaa, aneTaabaeruaa, yKcycHou | art/ OyHKIMOHATbHAS
KHCIIOTBI, TJIFOKO3BI, Caxapo3bl, Kpaxmala, rpaMOTHOCTb. ONpeaensTh,

LIEJUTIONO036]); BBISBISATH T€HETHYECKYIO CBS3b
MEXIYy HMMHM M IOATBEPXKIaTb €€ Haludue
YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKHUX
peakuMii ¢ HCIOJIb30BAHUEM CTPYKTYPHBIX

¢opmyn. OnuceBaTh COCTaB, XHMUYECKOE
CTpOCHHE u MIpUMEHEHNE KHUPOB,
XapaKTepHu30BaTh nx 3HAYCHHE JUTS

KU3HECACATCIIBHOCTU OpPTraHU3MOB. Oco3HaBaTh
OITIaCHOCTB BOSILCI\/'ICTBI/I}I Ha KMBBIC OpraHU3Mbl
OIPEACIICHHBIX OpPraHnvdcCKux BCIICCTB,
IMOSICHATH HA IIpUMEpax CIIOCOOBI YMEHBIICHUA

OIHUCHIBATH WM
WCIIOJIb30BaTh 3HAHUS O
B3aUMOCBA3AX MCKIAY
YHCITAMH, BEIPAKCHHUSIMH,
KOJTMIeCTBaMH B hopMaMu
[IpuMeHATH CTpaTeruu u
CIOoCOOBI pelieHus 3a71ad,
3a/1€iCTBOBAB 3HAKOMBIE
MATEMATUYCCKHUEC ITIOHATHUS U
orepanuu



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/

OcHoBHBIC HATIPABJICHUS

HaunmenoBanne .
No KoumaecTBo Bunbi nesteabHocTH/ daexkTponHbie (HudppoBbIE) BOCIIUTATE/NbHOM AeATEJIbHOCTH
n/n Pas/IelIon H TeM 4acoB KOHTPOJIb o0pa3oBaTe/IbHbIE Pecypchl U (pyHKIMOHAIBLHOM
TpOTpamMmbl TPaMOTHOCTH

U TPEOTBpAILEHUs UX BPEHOTO BO3JEHCTBUSA
Ha OpPTaHU3M YeJIOBEKa.
Ilpakmuuecxkue pabomur:
Ipakmuueckass  paboma No2  "Ceoiicmsa
pacmeopa yKcycHoul kuciomoi”

3.3 | YrueBoasl 3 Ucnons3oBath ecrecTtBeHHO-Hay4HbIe MeToasl | POLI Ypok 10. YrieBoasl, rimroko3a. [onynspuzanus HayYHbIX
Mo3HaHWsI — TMpoBeJeHune, HaOmonaeHne wu | Omurocaxapuapl. Caxaposa 3HaHUH Cpeau JeTen
OIMCcaHue XUMHYECKOTO skcriepumenTa | https://resh.edu.ru/subject/lesson/6150/st TpynoBoe BociuTaHuE U
(mabopaTopHsle  OMBITBI W  TpakTHdeckue | art/150687/ npodeccroHabHOE
pabotsl). CrnemoBath mnpaBmwiam Oe3omachoit | POII Ypok 11. [Tonucaxapuisl. CcaMOOTIpeICIICHUE
paboTsl B jabopatopum Tipu wucnoib3oBaHum | Kpaxman. Lemmronosa
XMUMHUYECKOW mocyasl u obopynoBanus, a | https://resh.edu.ru/subject/lesson/5413/st OyHKIMOHABHAS
TaKKe MpaBUiIaM oOpalleHus ¢ BemecTBamu B | art/150714/ TPaMOTHOCTb.
COOTBETCTBUH C HHCTPYKIMSMM BBITIOTHEHHUS CaMoCTOSTENBHO
71a00PaTOPHBIX OIBITOB U MPAKTHUECKUX paboOT TUTAHAPOBATH U
M0 TIONYYCHWIO W W3YyYEHWIO OpPTaHWYECKUX OCYILIECTBIATH CBOIO
BEIIECTB. IIpencraBnsts Pe3yIIbTaThI MO03HABATEIHLHYIO
JKCTIIEpUMEHTa B (opMe 3amuMcu ypaBHEHHM JIesITeIbHOCTD; TPUHUMATh
COOTBETCTBYIOIINX PEAKINI 1 JeTaTh BHIBOIBI aKTUBHOE y4acTHE B
Ha uX OcHOBe. IIpoBOJUTH BBIYMCIECHUS IS TPyNIIOBOH y4eOHOH
ONpENETeHUs  MOJEKYJIAPHON hopMyJIBI JIeSITeTbHOCTH
OpPraHWYECKOr0 BELIECTBA, IO YpPaBHEHUIO
XUMHUYECKOHN peaKIiuu.

HUroro no paznemry 13

Pa3nen 4. A3zoTconep:kainne opranndeckue CoeTuHEHUs

41

AMUHEL
AMUHOKUCIIOTEL.
benkn

3

PackpbiBaTh CMBICT H3yYaeMbIX TMOHATHH
(BBIABIAT MX  XapakTepHble MPU3HAKH),
yCTaHaBIUBAaTh ux B3aHMOCBS3b,
WCTIIONB30BaTh  COOTBETCTBYIOUINE  TOHATHS
MpH  ONWCAaHWUHM  COCTaBa, CTPOCHUS U
MpEeBpalleCHU  OpraHUYECKUX COEIMHEHHM.
Hcnonp30BaTh XUMHYECKYIO CHUMBOJIMKY JUIS
COCTaBJICHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX

POUI Ypok 13. A3otcoaepxkarniie
FeTepOHI/IKHI/I‘IeCKI/IC COCANHCHUS.
HyKJ'ICI/IHOBLIC KUCJIOTHEI.
https://resh.edu.ru/subject/lesson/6296/st
art/212589/

[TarpuoTrueckoe BOCIIUTaHUE
u popMUpOBaHHE
POCCUNCKOM HIEHTUYHOCTH.
[Nomynsipuzanust HayIHBIX
3HAHUU Cpeqin JeTel.

Hcnonp30BaTh €CTECTBEHHO-
Hay4YHbIC METOABI ITIO3HAHUSA —



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

OcHoBHBIC HATIPABJICHUS

HaumenoBanue .
No KoumaecTBo Bunbi nesteabHocTH/ daexkTponHbie (HudppoBbIE) BOCIIUTATE/NbHOM AeATEJIbHOCTH
n/n Pas/IelIon H TeM 4acoB KOHTPOJIb o0pa3oBaTe/IbHbIE Pecypchl U (pyHKIMOHAIBLHOM
TPOrpamMe! TPAMOTHOCTH
(pa3BepHyTOH, COKpAIIeHHOI) thopmyn HaOJIIOaTh ¥ ONMCHIBATh
OpraHu4eCcKuX BEILECTB. Onpenensats JIEMOHCTPALIMOHHBIN
HNPUHAMJIEKHOCTh BEUIECTB K OINPEICICHHOMY JKCIEPUMEHT.
KJIacCy II0 COCTaBy U CTPOCHUIO, HA3bIBAaTh UX CaMoCTOSTENBHO
o CHUCTEMATUYECKON HOMEHKJIATYpE; IIJIAHUPOBATH U
MPUBOJIUTH TpUBUAJIbHBIE Ha3BaHUs OCYILIECTBIIATH CBOIO
OTJENbHBIX npecTaBUTeNeH. MO3HABATEIbHYIO
XapakTepus3oBaTh COCTaB, CTpOEHHUE, JIEATEIbHOCTD; IPUHUMATD
MpUMEHeHne, ¢U3NIEeCKne H XUMHUYECKHe AKTHBHOE Y4acTHE B
CBOIMCTBA, Ba)XHEHIIHE CIIOCOOBI TMONTYYEeHHUS TpyNIOBOM y4eOHOMH
TUIHYHBIX MNPEICTAaBUTENEH a30TCoAepkKaIIUX JIeSITEIbHOCTH
COCIMHCHHUH (METHIIaMHHA, TJIMIFHA, OCIIKOB).
OnucelBaTh C€OCTaB, CTPYKTYpy, OCHOBHBIE
CBOMCTBa OENKOB; TOSCHATH Ha MPHUMEpax
3Ha4yeHue OeNKOB JJIsl OpraHu3Ma 4eJoBeKa.
Hroro no pazneny 3
OcHOBHbIE HATIPABJIEHUSA
HaumeHnoBaHue BOCIIUTATEJIHHOU
Ne KonnuectBo Bunsl nesitenbHOCTH/ JyleKTpoHHBbIEe (UG POBBIE)
pa3aesioB U TeM AeSITeTbHOCTH 1
n/n 4acoB KOHTPOJIb o0pa3oBaTeJIbHbIE pecypchl .
NMPOrpamMMbl (pyHKkumMoHAILHOM
TPaMOTHOCTH
Paznean. 5. BoicokomoJiekyIsipHbIe COeTMHEHMSI
5.1 | Inactmaccsrl. 2 Bnanets H3y4aeMbIMU xumudeckumu | POL Ypok 15. Cunrerndeckne Hcnonb30BaTh €CTECTBEHHO-

Kayuyku. Bonokna

MOHSATHSIMU: PACKPBIBATh CMBICT H3Yy4aeMbIX
MOHATHA W TPUMEHSTh O3TU MOHATHS MpU
OIMCAaHUU cocTaBa " CTPOCHHUS
BBICOKOMOJICKYJISIPHBIX OpraHMYECKHX
BEIIECTB, AJIs1 OOBSICHEHUs OTIAENbHBIX (aKTOB
u  sBueHWd. lcmonb3oBaTh  XMMHYECKYIO
CHUMBOJIMKY JUIl COCTaBJICHHS CTPYKTYpPHBIX
(¢opMyn BemIECTB W ypaBHEHWH peakuui

MOJIMMEPU3ALIUN u MOJIMKOH/ICHCALNH.
OnuceiBaTh COCTaB, CTPOCHHUE, OCHOBHBIC
CBOWCTBa Kay4yyKOB, Hauboiee

nonmmMepbl. KoHieHcannoHHbie
nonumepsl. [IeHomnnacTsl.

https://resh.edu.ru/subject/lesson/6095/sta
rt/150823/

Hay4YHbIC MCTO/IbI TIO3HAHUS —
HaOII01aTh U ONUCHIBATH
JIEMOHCTPAaLMOHHBIN
IKCIIEPUMEHT



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

OcHoBHBIC HATIPABJICHUS

HaunmenoBanne .
No 31108 U TeMm KoumaecTBo Bunbi nesteabHocTH/ daexkTponHbie (HudppoBbIE) BOCIIUTATE/NbHOM AeATEJIbHOCTH
n/n P 4acoB KOHTPOJIb o0pa3oBaTe/IbHbIE Pecypchl U (pyHKIMOHAIBLHOM
NMPOrpamMMbI
IrPaMOTHOCTH
pacpoCcTpaHeHHbIX BHJIOB IJ1acT™MAace,
BOJIOKOH; IIPUMEHEHNE B pa3INYHBIX
OTpacisX.
Uroro no paznery 2
OBLIEE 34
KOJIMYECTBO
YACOB 11O

I[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

1o yueonomy kypcy «Xumusi» B 10 kiacce Ha 2026-2027 yueOHblii roa
(mo ®I'OC CO0)
COrJIacHo y4eOHO-MeTogu4eckomMy kKoMIuiekTy Pynsutuc I'. E., @ensaman . I'. (13 gelicTByIO1Iero nepevynsi y4eOHMKOB)
1 gac B Henento, Bcero 34 yaca 3a y4eOHBIH rof
Hcnonszyemsie cokpamenus: T — tect, [1P — mpakTudaeckas padoTa

dnemeHTbl
Ne i/ KoauduKatopa
ypoka Tema ypoka Buabl 1eaTeJIbHOCTH YYaLUXCS r'MA B popmate
EM
Pazjen 1. TeopeTnieckne 0CHOBLI OPraHuyecKkoi Xumun (3 yaca) | PackpbIBaTh CMBIC/ U3yYaeMbIX TIOHATHH (BBISBIATE UX 11
[IpenmeT oprannyeckon XHMHMA.”]F\?IO%M CTPOCHNS OPTAHMMECKIX COCAMHEHIHN | yoayerenipie MPHIHAKH), YCTAHABTHBATE HX B3AHMOCBSI3b.
L ) (3 Z:;%’ osd [IpyMeHATh MOIOKEHNS TEOPUU CTPOEHUS] OPraHUYECKHUX BEIIECTB
[IpeaMeT OpraHuyYECKOi XMMHH, €€ BOSHUKHOBEHHS, PA3BUTHE U 3HAUECHHE A. M. Bytsieposa jijisl 00bACHEHUS 3aBUCHMOCTH CBOHCTB BEIIECTB
Teopust ctpoenus opranndeckux coeaunenuii A.M. byTieposa, ee OCHOBHbBIE OT MX COCTaBA ¥ CTPOEHHS. MICTIONE30BaTh XUMITIECKYIO CUMBOJIHKY 12
5 OJTOSKEHILSL. JUISL COCTABIIEHUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
' COKpAIIeHHOH ) (opMyIT OpraHUIecKuX BemecTB. OnpeneinsaTh BUIABI
T q XUMHYECKOH CBA3M (OMHAPHBIE, KPAaTHBIE) B OPTraHUYECKIX
e e e oSl P | ocamerna. PAGKpHBaIs por, Oprariccrol X o pipose, | 13
XapaKTepU30BaTh €€ 3HAUECHNE B XKU3HU YEIIOBEKA, HILTIOCTPUPOBATH
3. CBSI3b C APYTUMH Haykamu. HaOmo/1aTh ¥ OMHMCHIBAThH
JIEMOHCTPALIMOHHBIE OMBITHI; TPOBOANUTE M OMHUCHIBAThH
7abopaTopHBIE OMBITH U MPAKTUYECKHE PabOTHI.
4 Pa3nen 2. IIpeaenbHble yriaeBoaopoabl — ajkanbl (13 yacoB) PackpbiBaTh  CMBICT  W3ydYaeMbIX ~IMOHATUH  (BBIABIATH  HMX
' AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHICCKHH Psijt XapaKTepHblE MPHU3HAKH), YCTAaHABIWBAaTH WX  B3aWMOCBS3b,
5. MertaH ¥ TaH - IPOCTEHIINe IPEACTABHTEIH ATKAHOB UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MIPU OMMCAHUM COCTaBa, 21
6. AJIKEHBL: COCTAB 1 CTPOCHNE, CBOICTBA CTPOEHHST W  MPEBpAllCHUA  OpPraHMYECKHX  COEJUHEHUM. 292
7. OTUIEH U IPONUIIEH - IPOCTEHIINE TPEICTaBUTENHN aJIKEHOB. Hcnomb30Bath  XMMIT9ECKYIO  CHMBOIUKY AL COCTABIICHHA 2.2
8. [Ipaktuueckas pabora Nel "TlonyueHue >TUIEHA U U3yYEHUE €10 CBOMCTB" g[gg;@z}ngg?:;’;q;K;;iiﬁZf;m (pa3sBepHYTOMH, COKpAICHHOMN)
9 Ankanuensl. Byranuen -1,3 u metunoyTamuen -1,3. Tlonydenue VCTAHABMHBAT TPHHAIIOKHOCTD BEMIECTE K OMPEICTCHHOMY 2.3
CUHTCTUHCCKOIO KayHyKa 1 pe3nHEI — KJIACCY YTJIIEBOJOPOIOB IO COCTABY M CTPOCHUIO, HA3BIBATh UX IO
10. AﬂKHHLVI: cocTas 1 0COOCHHOCTH CTPOCHHUSI, FOMOJIOTUYECKHH P/ AUCTHIICH = | (oo oo oo HOMEHKIATYpE,  MPUBOIHTh  TPHBHATBHBIE 24
MPOCTCHIITIH MPEACTABATE/b ATKIHOB _ Ha3BaHHA OTAEIbHBIX MPEACTaBUTENEH yrineBoAopoaoB. OnpenensTh
11 Brruncnenns no ypaBHEHHIO XUMHUYECKOW peaKIH BHIBl XMMHYECKOM CBS3M B  MOJIEKYJIaX  yIJIEBOJOPOJIOB;
12. ApeHBI: 6eH301T 1 TOMTyOI. TOKCHYIHOCTE apeHOB XapaKTepu30BaTh  3aBUCUMOCTh  PEAKIMOHHOM  CIMOCOOHOCTH 2.5
13, I'eneTndeckas CBs3b YIIIEBOAOPOIOB, IPUHAIIECIKAIINX K PA3ITNIHBIM YTIIEBOZIOPOJIOB oT KpPaTHOCTH KOBQJICHTHOM CBSI3H.
Kjaccam XapakTepu3oBaTh COCTaB, CTPOCHUE, NPUMEHEHHE, (pu3ndeckue u
14 [IpupoHBIE HICTOYHUKH YTIEBOJOPOIOB: IPUPOIHBIN ra3 U MOMyTHbIE XMUMUYECKHE CBONCTBA, BaYKHEHILINE CIIOCOOBI MOTyYeHHUS TUITMYHBIX 2.6

He(TsIHBIE Ta3bl, HETH U MPOIYKTHI €€ TepepadOTKH

MPEACTaBUTENCH pPa3IHUYHBIX KJIACCOB YIJIEBOJAOPOAOB (MeTaHa,




[IpupomHBIE ICTOYHUKH YTIEBOAOPOIOB: TPUPOTHBIN Ta3 U MOy THHIC

dTaHa, JTWIICHA, aleTWieHa, OyraameHa -1,3, OeH30la, TOIyoOIa).

2.6

15. He(TAHBIC Ta3bl, He(PTh U MPOIYKTHI €€ epepabOTKH BBIABISATh TEHETHYECKYIO CBSI3b MEXAYy YIJICBOMOPOAAMH U
Kontponwshas padota mo pazaeny "YriaeBoaopoasr" MOATBEPXKAATh €€ HaJIN4he YPaBHEHISIMH COOTBETCTBYIOIIHMX
16. XUMHYECKUX PEAKIMA C HCIIONIb30BAHUEM CTPYKTYPHBIX (OPMYIL
XapakTepu3oBaTh HMCTOYHUKH YTIIEBOIOPOIHOTO CHIPhs (HE(hTH,
dnemeHTbl
Ne i/ KoaudpuKkartopa
ypoka Tema ypoka Buabl 1eaTeIbHOCTH YUALUXCS FMA B popmarte
EM
MPUPOIHBIN Ta3, Yroib), CIOCOOBI UX MepepaboTKU U MPaKTHIECKOe
MPUMEHEHHUE TOy4YaeMbIX MPOIYyKTOB. VCnoab30BaTh €CTECTBEHHO-
Hay4YyHbIE METONBI TIO3HAHUS — TIPOBEACHWE, HAONMIOJeHWE U
OTIMICaHNEe XMMHYECKOTO JKCIEpUMEHTa (JabopaTopHBIC OIBITHI U
npakTudeckue padbotsl). CrenoBarh mpaBuiaM 0€30MacHON paboTHI
B I1a0OpaTopuy TPH WCHOIH30BAHMHM XWMHUYECKOH MOCYABl U
o0opymoBaHUS, a TaKkXKe NpaBUiIaM OOpalleHus C BEIIeCTBaMHU B
COOTBETCTBMM C MHCTPYKLHMSMHU BBIIOJIHEHUS J1IaOOPAaTOPHBIX
ONMBITOB M TNPAKTUYCCKUX pabOT MO TOJYYCHUIO M U3YUCHHUIO
OpraHMYecKuX BemiecTB. lIpeacTaBisaTh pe3ynbTaThl SKCIIEPHIMEHTA
B ¢dopMe 3almcl ypaBHEHHH COOTBETCTBYIOIINX PEAKIMHA W JIENaTh
BBIBOJIBI Ha MX OCHOBE. [IpOBOJIUTH BHIUMCIICHUS ISl OMPEIEICHUS
MOJICKYJISIpHOM (hOPMYJIBI OPTaHUYECKOTO BEIECTBA, 110 YPABHEHUIO
xuMudecko — peakmun.  CaMOCTOSTENPHO — IUIAHUPOBaTh U
OCYIIECTBIISITh CBOIO ITO3HABATENBHYIO NEATENBHOCTH;, NMPHHAMATH
AKTUBHOE yYaCTHE B TPYNIIOBOHN Y4eOHOW NEATEIHLHOCTH.
17 Paznen 3. Kucnopojconepxkaiue oprannueckue coennnenus (13 gacos) PackpeiBaTh  CMBICT ~ HM3y4YaeMbIX MOHATUW  (BBIABISATH  HMX 3.1
' [IpenenpHBIE OTHOATOMHBIE CITUPTHI: METAHO U 3TaHOJ. BogopoaHas cBs3b XapaKTepHbIE  MPHU3HAKH), YCTaHABIWBAaTH WX  B3aWMOCBS3b,
18. MHOT0aTOMHBIC CHUPTHI: STUICHTIUKOIb U TIUIICPUH WCITOJIB30BaTh COOTBETCTBYIOIINE TOHSTHS TIPH OMHCAHUH COCTaBa, 31
19 DeHOoI: CTPOCHHUE MOJICKYJIbI, PU3UICCKHE U XMMUYECKUE CBOMCTBA, CTPOCHHUA n npeBpameHu OpPraHN4YCCKUX COCTUHEHMH. 3.2
' HpUMEHEHHE Hcnonp30BaTh ~ XUMHYECKYH0  CHMBOJHMKY JUISI  COCTABIICHUS
20. Anpaerunsl: popMaNbIerua U aleTaabIeTu . AIICTOH MOJICKYJSIPHBIX U CIPYKTYPHBIX (Da3BEPHYTOH, COKDALICHHOM) 3.3
21. | OMHOOCHOBHbIE PEAETbHBIC KAPOOHOBBIC KUCIOTEI MypaBbHHAs U ykCycHas | POPMYI OPraHHUECKHX BEIIECTB. VCTAHABIMBATH MPUHAIEKHOCTD 3.4
22. [IpakTrueckas padora Ne2 "CpoiicTBa pacTBOpa yKCYCHOM KUCIIOTHI" BCILCCTB K ONPCACICHHOMY KIaccy .
[0 COCTaBy W CTPOSHHWIO, HA3bIBaTh WX IO CHCTEMAaTHYECKOW
23, CreaprHOBas U OJIEMHOBAS KHCIIOTHI, KaK MIPECTABUTEIH BBICIIINX KapOOHOBBIX HOMCHKIATVDE:  [IDHBOMITE  TOMBHANLHLIC HASBAHMS OTICILHLIX 2.7
Ype; IpHUBOA P |
KUCTIoT = MpEACTaBUTENEH KHUCIIOPOJICOAEPKAIINX COEIMHECHHUIA.
24, MpLTa KaK COJTH BBICIITUX KapOOHOBEIX KHCIIOT, UX MOIOIINE TCHCTBUS X 2.7
apaKkTepU30BaTh COCTaB, CTPOCHUE, MPHUMEHEHHWE, (QU3NYCCKHE U
o5, CuoxHble 3QUpbl KaKk POU3BOJHBIC KAPOOHOBBIX KUCIIOT. ['MAPOIN3 CIOKHBIX | y oo CBOMCTBA, BAXKHEHIINE CIOCOGHI MOTYYEHHS THITHUHBIX 35
3QHpOB MpencTaBUTeNell  Pa3NUYHBIX  KJIACCOB  KHCIIOPOACOAEPIKAIIIX
26. JKuper: ruaponns, mpuMeHeHNE, OMOIOTHYECKAst POIIh JKUPOB 35




YTIIeBOIBI: COCTaB, KiaccuuKamnms. BaxHeHie mpeacTaBuTEINN: TII0K03a, coequHeHWi  (METaHONa,  JTaHONa,  TJHIEpPHHa,  (eHoia, 3.6

27. o
¢dpykro3a, caxaposa dopManbpaeruia, ameTalbAeruaa, YKCYCHOH KHCIIOTBI, TJIFOKO3BI,

28. Kpaxwmain u 11emmroiro3a Kak MpupoIHbIe TTOTUMEPHI caxapo3bl, KpaxMaa, [eJUTFOJIO36]); BBISIBIISITh T€HETUIECKYIO CBS3b 3.6

29. Konrtponbnas pabora o pazaeny "Kucnopocoaepkanine opraHindeckue MEXAy HHMH H TIOATBEPXKAATh €€ HaIu4ue YpaBHEHUAMHU
COOTBETCTBYIOIIMX XWMHYECKUX PEAKIUi C HCIOJIB30BAaHUEM

AnemeHTbl
KogudukaTopa
Tema ypoka Buabl 1eTe/IbHOCTH yYaLIHUXCs T'NA B popmare
EM

Ne ni/m
YpoKa

coequHenus '/ Beepoccuiickas nposepouHas paboTa CTPYKTYpHBIX (popMyn. ONMUCHIBATE COCTAB, XUMUYECKOE CTPOCHUE U
NPUMEHEHHE JKUPOB, XapaKTepU30BaThb MX 3HAYCHHE I
KHU3HEIESITENIBbHOCTH  opraHuzmMoB.  Oco3HaBaThb  ONACHOCTH
BOSI[CP'ICTBHSI Ha JXUBBIC OPraHU3MbI OMPEACIICHHBIX OPraHU4YC€CKUX
BEIECTB, TIOSICHATH Ha MpUMEpax CIOCOObl YMEHBIICHUS |
MIPEIOTBPAIIEHHS UX BPETHOTO BO3/ICHCTBYS HA OPraHU3M YeJIOBEKa.
Hcnonb3oBaTh  €CTECTBEHHO-HAyYHBIE  METOABl  TO3HAHHUS  —
MpoBeeHNEe, HAOII0ICHHE U ONICaHNEe XUMHYECKOTO IKCIIEPUMEHTa
(rabopaTtopHBIE ONBITHI W TpakTHUYECKHue paboTel). CremoBaTth
npaBmiaM Oe30macHoi paboThl B 1ab0OpaTopuu NPU HCIOIB30BAHUN
XUMUAYECKOM Tocyapl W OOOpyIOBaHMSA, a TakkKe MpaBHiIaM
oOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHSAMH
BBITIOJTHCHU S HaGOpaTOpHLIX OIIBITOB U MNPAKTUYCCKUX pa60T 10
IMOJTYYCHUIO U H3YUCHHIO OPTraHHWYCCKHUX BCILICCTB. HpCHCTaBHHTL
pe3ynpTaThl  OKCIepHuMeHTa B (opMme 3ammMcH  ypaBHEHHI
COOTBETCTBYIOIIMX DEAKIMHd W JeJaTh BBIBOJBI Ha HMX OCHOBE.
IIpoBonuTh  BBIYMCIEHMSI JJIA  ONPEACIEHUS  MOJEKYJISPHOR
(hopMyIBI OPraHUYECcKOrO BEIECTBA, MO YPABHEHHIO XMMHUYECKOW
peakiuu. CaMOCTOSITENIFHO IITAHHUPOBATh M OCYLIECTBISTH CBOIO
MIO3HABATENIFHYIO JESATENFHOCTE; NMPUHUMATh aKTHBHOE y4acTHE B
IpyNIoBoi yueOHOH JeTeTbHOCTH.

Paznen 4. AzoTcoepxaniye opranHuueckre coeiuHenus (3 yacaa) PackpblBaTb  CMbICA  M3yYaeMbIX [OHATHH  (BBSIBJIATH  MX
30. OO61mast XapaKTepHCTHKA a30TCOAEPIKAIINX OPraHUMIECKUX COCANHEHUH / XapaKTepHble IPU3HAKH), yCTAHABIMBATH HMX  B3aHMOCBS3b,

Beepoccniickast nposepoyHas pabora HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MIPU OMHCAHUM COCTaBa,
AMUHBL: MCTHIIAMUH 1 AHUIIHH CTPOCHHS W  TMPEBpPAIICHHH  OpPraHWYeCKMX  COCIMHEHHIA.
31 Hcnonp30BaTh  XMMHMYECKYI0 CHMBOJMKY JUIS  COCTaBJICHHUS
MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BepHYTOH, COKpAIlIEHHOIN)




32.

AMHMHOKHUCIIOTHI KaK aM(OTepHbIE OPraHUYECKUE COSANHEHNUS, UX
6uonornueckoe 3Hauenne. [lentuapl. benku kak mpupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEINHEHUS

¢dbopmyn opranmueckux BemiecTB. OmNpenensTs NPUHAAIEKHOCTD
BEIIECTB K OINPEAETICHHOMY KIJIacCy II0 COCTaBy M CTPOEHHIO,
Ha3plBaTh HUX II0 CHCTEMAaTHYECKON HOMEHKJAType; HpPHUBOAMUTH
TPUBUAJIbHBIC Ha3BaHMSA OTAETBHBIX MIPEICTaBUTETICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE, NPUMEHEHHE, (HU3UYECKHE H
XUMHYECKHE CBOMCTBA, BYKHEHIIINE CITOCOOBI TIOTYyYEHHsI THITHIHBIX
OpeAcTaBUTENCH  a30TCOACpKAIMX COSAWHEHUH (MEeTWIaMUHAa,
INIMIMHA, OenkoB). OmMChIBaTBE COCTaB, CTPYKTYPY, OCHOBHbIE

41




Ne n/m
ypoka

Tema ypoka

Buapl 1eaTeIbHOCTH YUALIUXCS

dnemeHTbI
KoauduKartopa
T'MA B popmare
EM

CBOHCTBa OENKOB; IOACHSATH Ha INpHUMEpax 3HAYEHUE OENKOB IS
OpraHu3mMa uyenoBeka. VMcroiap30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MO3HAaHUS — HaOMIOAaTh W ONHUCHIBATH JAEMOHCTPALIMOHHBIN
skcnepuMeHT. CaMOCTOSTENbHO IJIAHUPOBaTh U OCYIIECTBIATH
CBOIO II03HABATENIPHYIO JEATEIbHOCTh, NPHUHUMATh AaKTHBHOE
ydacTue B TPYINIOBOM Y4eOHOH e TeTbHOCTH

33.

Paznen. 5. Beicokomonekysipabie coeinHeHus (2 yaca)
OCHOBHBIE TOHATHS XUMHUH BEICOKOMOJIEKYIISIPHBIX COSTMHEHUN

34.

OCHOBHEIC MCTObI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ, H.HaCTMaCCLI,

Kay4dyKH, BOJIOKHA

Bnamerp u3yyaeMbIMH XHMHYECKHMH MOHSTHSIMHU: PacKpbIBaTh
CMBICII M3YYaeMbIX IOHATUH W NPUMEHATH OSTH HOHATHSA IPH
ONMCAaHMU  CcOCTaBa U CTPOCHUS  BBICOKOMOJICKYJIIPHBIX
OpPraHWYEeCKUX BEIIECTB, M OOBSICHEHWS OTIENBHBIX (DAaKTOB H
siBiIeHuH. Vcronp30BaTh XUMUYECKYIO CUMBOJIMKY AJISI COCTaBJICHUS
CTPYKTYpHBIX ~ (OpPMyNn  BEIIECTB M  YpaBHEHMH  peakUui
MOJTUMEpPU3allMd M TOJMKOHAeHcauuu. OmnuckiBaTh  COCTaB,
CTpOEHHUE, OCHOBHBIE CBOIiCTBa Kay4yKOB, HaunboJee
pacIpoCTpaHEHHBIX BHMIOB IIJIACTMAcC, BOJIOKOH; IPUMEHEHHE B
pPasNMYHBIX  OTpacisiX. }cHonp30BaTh  €CTECTBEHHO-HAYUYHBIE
METO/bI MMO3HAHUSI — HAOMIOAATh U OMMCHIBATH IEMOHCTPAIIMOHHBIH
JKCHEPUMEHT

5.1

NEPEYEHDb (KOANPUKATOP) PACNPEAE/IEHHBIX MO KNACCAM NPOBEPAEMbIX TPEBOBAHUN K PE3Y/IbTATAM OCBOEHMUA

OCHOBHOW OEPA30BATE/IbHOW MPOrPAMMbI CPELHEIO OBLLErO OEPA30OBAHUA U S/IEMEHTOB COLEPKAHMA NO

XMMUn

B ¢enepanbHbIX M pEerMOHAIBHBIX MPOLEAYPAaX OLEHKH KauecTBa OOpa30BaHUS MCIIONB3yeTCs NepedyeHb (KOAU(PHUKATOP) pacHpeAeseHHbIX IO
KJlaccaM HpOBEPsIEMBbIX TPeOOBaHMUN K pe3ybTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENbHOI MPOrpaMMbl CPEeIHEro OOLIero oOpa3oBaHMS M JIEMEHTOB
COJIEpKaHuUs IO XUMHUH.

10 KJIACC

IIpoBepsiemble TpeOOBaHUs K pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl




Kon [IpoBepsieMble peIMETHBIE PE3YIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeIHEro 00111ero oopa3oBaHus
TIPOBEPSIEMOTO
pe3ynbpTara
1 TeopeTnueckre OCHOBbI OPTAaHMYECKON XUMHUH

11 CdopmupoBaHHOCTH MPEICTABICHUM 0 XMMUYECKOI COCTaBIISIONIEH eCTeCTBEHHO-HAYUYHOM KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU
SBJIEHUN TPHUPOJbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIbHOW TPAaMOTHOCTH, HEOOXOIUMOM
JUTS PEIICHUST IPAKTHYECKHUX 337249 U SKOJOTUISCKH 00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO M IIPUPOIHON Cpefie

12 Brnanenue cucreMod XHUMHYECKHMX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE TOHATUS (MOJIEKYJa, BaJCHTHOCTb,

3JIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCICHHSI, XUMHUYECKasl CBsI3b, MOJIb, MOJIAPHAsl Macca, MOJISIpHBINA 00BEM, YTIEPOIHBIN CKEIET,
GyHKIMOHANbHASL TpyIa, paauKall, MU30MEpHUs, HU30MEpbl, TOMOJOTHYECKHH psA, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30TcoJepKaIe COCTUHEHHUs, OMOJOTMYECKN aKTUBHBIC BEIIECTBA (YTJIECBOIBI, KHUPHI, OCIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHBI (TEOpUsT XMMHUYECKOTOo CTPOEHHs OpraHuueckux BemiectB A.M.
BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMMH, (DAKTOJIIOTMYECKHE CBEIEHUS O CBOWMCTBAX, COCTaBe, NOJIYYEHUU U
0€30I1aCHOM HCIIOJIb30BaHUM BAYKHEMIIMX HEOPraHMYECKUX M OPraHMYECKHUX BEILECTB B OBITY M NPAKTHYECKOW IEeSATEIbHOCTH
4eJI0BeKa




13

(:@OpMHpOBaHHOCTB YMCHHﬁ BBIABJIAATE XApPAaKTCPHBIC IMPHU3HAKH HOHﬂTHﬁ, YCTaHaBJIMBAaTb HX B3aMMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME IIOHATHUA IIPpHU OIIMCAHHMKU COCTaBa, CTPOCHHUIA I/IHpeBpaH_[eHI/Iﬁ OpTraHU4YCCKUX COCI[I/IHCHI/Iﬁ

14 ChopMupoBaHHOCT, YMEHHUI HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS COCTaBJICHHS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOM, COKpalleHHON) (GOpMya OpraHMYecKHMX BEHIECTB M ypPaBHEHHWH XMMHYECKUX pEakKlUWi, H3rOTaBIMBATh MOEIU
MOJIEKYJI OPraHMYECKUX  BEIIECTB JUI WUIIOCTPAlMM HX XMMHUYECKOIO M MIPOCTPAHCTBEHHOTO CTPOCHUS

15 ChopMupoBaHHOCT, YMEHHI YCTaHaBIMBATh MPUHAMJICKHOCTh H3YYCHHBIX OpPraHMYECKHX BEHIECTB IO UX COCTaBy U
CTPOCHHUIO K OIpeleIeHHOMY Kjaccy (Trpymnmne) coeluHeHMH (YTJIeBOAOPOMbI, KHUCIOpPOJ U a30TCOAEPIKAIME COCIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHuUs o cuctematnueckoil HoMeHknatype (IUPAC)

15 ChopMHUpPOBAaHHOCTh YMEHHSI ONPEAEIATh BUbI XUMUYCCKON CBSI3M B OPraHUYECKUX COCAMHEHUAX (OJMHAPHBIE M KPATHBIC)

1.6 CdopMupoBaHHOCTH YMEHUS IPUMEHSTh: MOJIO0XKEHHS TEOPUU CTPOSHUS opraHnndeckux BemecTB A.M. byTiepoBa mist 00bsacHeHus
3aBHCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MacChl BEIIECTB

2 YrneBoaopobl. Kucnopoaconep:xarue u a30TcojepxKallre OpraHnuecKre cCoeAMHeHNs. BbICOKOMOIeKyIIpHbIE

COCAMHCHMUA




2.1

ChopMupoBaHHOCT, YMEHHI NPUBOAWTH TPUBUAIBHBIC HA3BaHMS OTHCIBHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOTMHIIEH,
aleTHJICH, STWICHTJIUKOJb, TIIMIEPHH, GeHON, (GopManbaeru, aleTalbIeTu/l, MypaBbUHAS KUCIIOTA, YKCYCHAsI KUCJIOTA, OJICMHOBAS
KHCJIOTA, CTEAPHHOBAS KHCIIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0II03a, TIHUIINH)

2.2

ChopMHUpPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, GPU3UYECKHUE U XUMUUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTEEH
pa3IMUYHBIX KIIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, JTWUJICH, MPOMWIEH, aleTuiieH, OyTaaueH-1,3, MetunOyranueH-1,3,
OCH30J1, METAHOJ, 3TAHOJI, dTHJICHTIIUKOJIb, TTUICPUH, (EHO, alleTaIbJETU], MypaBbUHAs U YKCYCHAsI KUCJIOTBI, TIIFOK03a, Kpaxmall,
[EJUTI0JI03a, AMUHOYKCYCHAsI KHCIIOTA)

2.3

C(l)OpMPIpOBaHHOCTB YMCHUA WITIOCTPUPOBATE I'CHCTHYCCKYIO CBA3b MCKAY TUIIMYHBIMH HNPCACTABUTCIIIMU PA3JIMYHBIX KJIACCOB
OpTraHNYCCKUX BCHICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/II\/’I C UCIIOJIb30BAHUCM CTPYKTYPHBIX (I)OpMy.TI

2.4

ChopMupoBaHHOCTh YMEHHUS XapaKTEPU30BATh UICTOUHUKHU YTJIEBOIOPOIHOTO CHIPhsI (HEPTh, MPUPOAHBIH ra3, yroik), CHOCOOb UX
nepepabdOoTKU M MPAKTHYECKOE IPUMEHEHHE MPOTYKTOB MepepadOTKH

XUMHS U KU3HB. PacueTsl




3.1

ChopMHUpPOBAaHHOCTh YMEHHI BIIaJIeTh CUCTEMOU 3HAHWN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCIOJIBb3YyEMbIX B XUMHH MPHU
U3YyYEeHUU BEUIECTB U XMMHUYECKHUX SIBJICHUM (HaOMI0eHIE, U3MEpEHUe, SKCIIEPUMEHT, MOICIIMPOBAHNUE), UCIIOJIb30BATh CUCTEMHbIE
XUMHMYECKHUE 3HAHUS JUISl IPUHATHS PELLIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHUI COOIIOATH MPaBUIIa MOJIb30BAHUS XUMHUUECKON TOCYA0N U 1TaOopaTOpHBIM 000pyA0BaHUEM, a TAKKe
npaBuiia OOpallleHus C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIMSIMH IO BBITTOJIHEHUIO 1a00paTOPHBIX XMMHUYECKUX OIBITOB

3.3

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBINOJIHATh XMMHUYECKHH HKCIEPUMEHT (mpeBpaleHus OpPraHUYECKUX
BEUIECTB TP HArpeBaHUM, IOJIyYEHHE OTHJIEHA M M3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKLIMHU OPraHMYECKUX BELIECTB,
JieHaTypalys OCJIKOB MPU HArpeBaHWHU, LIBETHBIE pEaKIUH OEKOB) B COOTBETCTBUH C MpaBWJIAMH TEXHUKU 0€30MacHOCTH
npy OOPAIICHNH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM; TIPEICTABIATH PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (hopme
3aMKCH YpPaBHEHUH COOTBETCTBYIOIIMX peakUnil 1 GOpMYJIUPOBATh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB

3.4

CdopmupoBaHHOCTH yYMEHHHA MPOBOAUTH BBIUMCIICHUS MO0 XMUMHUYECKHM YypaBHEHUSM (Macchl, o0beMa, KOJIMYECTBa
UCXOJHOTO BEIEeCTBA WM IMPOJYKTa PEaKIMHU IO HM3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WIIU
MPOAYKTOB PEAKIIHIH )




3.5 CdopMUpOBaHHOCT, YMEHUN KPUTUYECKH AHATU3UPOBATH XMMHMYECKYI0 HHQOpPMAIMIO, TMOJy4aeMyl0 H3 Pa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoit nHpopMaruu, cetb IHTEpHET U ApyrHe)
3.6 CpopMHUpPOBAaHHOCT, yMEHUW COONMIOAaTh TMpaBWia HKOJOTUYECKH II€JIeCO00pa3HOr0 TOBEACHHS B OBITY W TPYIOBOM

ACATCIIBHOCTU B LCIIAX COXPAHCHUA CBOCTO 30POBBA U Oprncanmeﬁ HpHpOI[HOfI Cpcabl, OCO3HABAaTb OIIACHOCTH BO3JCHUCTBHUS Ha
JKHUBBIC OPraHU3MBbI OINPCACICHHBIX OPTaHUYCCKUX BCHICCTB, IMNOHHMAA CMBICII IIOKa3aTCIIA HI[K (Hpe,Z[CJ'IBHO I[Ol'[yCTHMOfI
KOHLIGHTpaI_[I/II/I), MOJACHATh Ha IIPUMEpPaAX CIIOCOOBI YMCHBIICHUA W TIPCAOTBPAILICHHUA HUX BpPCIAHOI'O BO3JICHICTBUS Ha OpTraHnu3mM
YCJIOBCKA

IIpoBepsiembie 3J1eMEeHTBI COACPKAHUS

Kon [IpoBepsieMbIil 3IEMEHT COJIepKAHUS
1 Teopernueckrie OCHOBBI OPraHUYECKON XUMUU
11 IIpeamer opraHM4ecKoi XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIy4YCHUH HOBBIX BELIECTB U MaTEpUAJIOB. Teopus CTpoeHUs
OpraHu4ecKux coeqnHeHnid A.M. byTiepoBa, ee OCHOBHBIE ITOJIOKEHHUS
1.2 CrpykrypHbIe (GOpMYJIbl OpraHudeckux BeuiecTs. ['oMmonorus, nzomepus. XuMudeckas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJUHApHBIE
U KpaTHble cBs3u. [IpencTaBnenue o kiaccu(pUKaLUU OPraHMUECKUX BEIIECTB
1.3 Homenknarypa OpPraHUYECKUX COEIMHEHUI (cuctematuyeckass) ¥ TPUBUAIbHbIE Ha3BAaHUS Ba)KHEUIINX MpeJCTaBUTENIEH

KJIaCCOB OPraHUYCCKNX BCIICCTB




2 YTeBoaopo st

2.1 AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTHYECKUH pal. MeTaH M 3TaH — MpoCTeHIIne NPeACTaBUTEIHN aJIKaHOB: (PU3MUECKHUE U XUMUYECKUE
CBOMCTBA (peaKIMK 3aMELEHUsI U TOPEHUs), HaXOXKJIEHUE B MPUPOJAE, MOJYyYEHUE U MPUMEHEHUE

2.2 AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHUECKHH pAa. DTHIEH U NPONWICH — MpOCTEHIINEe NpeACTaBUTENM AIKeHOB: (u3nyeckue u
XUMHUYECKHE CBOMICTBa (peakuuu TUAPUPOBAHHUSA, TaJOr€HUPOBAHUS, THUApATAllMM, OKHUCICHHS U MOJMMEpHU3alluu), TMOIyYeHHe U
[IpUMEHEHNE

2.3 Ankanuensl: OytagueH-1,3 u metunOyraaueH-1,3: ctpoeHne, BaKHEHIITNE XMMHUYECKHE CBOMCTBA (peakuus moaumepu3anuun). [lomydenune
CUHTETUYECKOTO KayuyKa 1 PE3UHBI

2.4 AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUHN Psijl. ALICTHIICH — IPOCTEHIITUI TIPEICTaBUTENIb aIKWHOB: COCTaB, CTPOCHHE,
¢uznyecKre 1 XUMUYECKHE CBOMCTBA (peakluy THIPUPOBAHUS, raJIOr€HUPOBAaHMs, THApATAllH, TOPEHHUS ), TOJyUYEeHUE U IPUMEHEHHE

2.5 Apenbl. benzon: cocraB, crpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOMCTBA (peaklMM TaJOTeHUPOBAHUS M HUTPOBAHMS), MOJTy4YEHHE U

npuMeHeHue. Tolyol: cocTaB, CTpoeHue, (pu3nueckre U XUMUYECKHe CBOIMCTBA (peaKIy ralorTeHUPOBAHNUS U HUTPOBAHUSA), TOIyYCHHUE U
npuMeHeHre. TOKCUYHOCTh apeHoB. [ 'eHeTnueckast CBsi3b MEX1Y YIJIEBOAOPOIaMH, MPUHAANEKAIIUMHU K PA3IUYHBIM KllaccaM




2.6

[TpupoaHble MCTOYHMKH YyrieBoaoponoB. Ilpuponuslii ra3 um mnomyTHele HedTsHble razpl. HedTh u ee mpoucxoxnaeHue. CrnocoObl
nepepaboTKy He(TH: MEPETOHKA, KPEKUHT (TepMUUECKUH, KaTaaIUuTHYecKuid), mupoiu3. [IpoaykTel nepepaboTku HeTH, UX HpPUMEHEHHE
B TMPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yrojb U IpOAyKTHI €ro rnepepaboTku

3 Kucnoponcoaepxaine OpraHn4ecKue COeIMHEHUs

3.1 [IpenenbHble OAHOATOMHBIE CHUPTHI. METaHONI M 3TaHOJN: CTPOCHHE, (PU3MUECKHe M XHMUYECKHE CBOMCTBa (peakluH C aKTUBHBIMU
MeTaJlJlaMH, TaJlOT€HOBOJIOPOIaMHU, TOpEHHUe), IpuMeHeHue. BoaopoHbie CBA3M MEXAy MOJIEKyJaMHU CIUPTOB. J[eficTBuME MeTaHONa H
ATaHOJa Ha OpraHU3M 4YeloBeKa. MHOr0aTOMHbBIE CIUPTHI. DTUICHTIUKONIb U TIULIEPHH: CTPOCHUE, PU3NYECKUE U XUMUYECKUE CBOMCTBA
(B3aMMOJIEHCTBHE CO IIEJTOYHBIMU METAJlJIaMU, KaueCTBEHHAs peaklds Ha MHOIOAaTOMHbIE CHUpPTHI). JleliCTBME HAa OpraHU3M YeJIOBEKaA.
[IpumeneHne rauueprHa U STUICHTJIUKOJIS

3.2 @eHOoNI:  CTPOCHHE  MOJIEKYJIBI, ¢buzndeckue U XUMHUYECKHE cBoiictBa. TokcnunocTs penona. [lpumenenue henona

3.3 Anpaeruapl M KeTOHbI. DOpMaNbIIETHI, alleTalbJACTHA: CTPOCHUE, (pu3udecKue u XUMHUYECKHE CBOMCTBA (peaxuu
OKHCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIIMH ), TIOTYyYEHHE U TPUMEHEHHE

3.4 OZIHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIIOTH. MypaBbuHass M YKCyCHasi KHCJOTBI: CTpOCHHE, (U3NYECKHEe M XUMHUYECKHUE

CBOICTBa (CBOMCTBA, OOIIME AJIs Kjlacca KUCIIOT, peakuus dTepudukanmm), noayyeHue u npuMenenue. CreapuHoBasi U OJIEMHOBAsI KMCIOThI
KaK MpeaACTaBUTEIN BBICIIINX Kap6OHOBI>IX KHCJI0T. MBIJIa KaK COJIM BBICIITHX Kap60HOBBIX KHCJIOT, UX MOIOIIIEEC I[@I\/JICTBI/IG




3.5 Crnoxuable 3(Upbl Kak MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cnoxHbx 3¢upos. XKupsl. ['unponus xupos. Ilpumenenue xupos.
buonornueckas poss )KUpOB
3.6 VYraeBoasl:  cocraB,  KilaccupUKanus ~— yriaeBoJoB  (MOHO-,  OU- M Hojucaxapuiabl). [Nrokoza — mpocTeimii MoHOcaxapua:
OCOOCHHOCTH CTPOCHHUSI MOJICKYJIbI, (M3MYECKHEe M XUMHYECKHE CBOWCTBa (B3ammojeilictBue ¢ ruapokcuiaom wmeau (l), oxucneHue
aMMHAYHBIM
pactBopoM okcuaa cepedpa (I), BoccraHOBiICHHE, OpOYKEHHUE TIIFOKO3bI), HAXOXKACHHUE B IMPUPOJE, MPUMEHECHUE, OUOJOTUYECKAas POJIb.
®otocunres. Ppykro3a Kak U3oMep INOKO3bl. Kpaxman u nemnosno3a Kak npupojHble noaumepsl. CTpoeHUe Kpaxmana M LeJUIIOJI03bI.
dusnueckre 1 XUMUYECKHUEe CBOMCTBA KpaxMaia (THAPOIU3, KAUeCTBEHHAsl PEaKLUs C HOJI0M)
4 A3zoTcoaepiKale OpraHuuecKue COeTMHEHHS
41 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHuuecKue coenHeHnss. OPU3nuecKkue U XMMUYeCKHe CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe IIIHLKHA).
Bronorndeckoe 3HaYeHre aMHHOKHUCIOT. [lenTumbt
4.2 benkn kak mpupoaHbIE BBICOKOMOJIEKYJISIpHbIE coefquHeHus. IlepBuyHas, BTOpUYHAs M TpeTUYHas CTPyKTypa OenkoB. XHMHYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3, ICHATYPALUs, KAUECTBEHHbIE PEaKIIUU Ha OeNKu
5 BbIcOKOMOJIEKYIApHbBIE COSMHEHUS
5.1 OCHOBHbBIE MOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED, MOJHUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALUH,

CpCaHssa MOJICKYJIApHAsA Macca. OcHOBHBIC MCTOABbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — noJimMepu3alnuAa U NOJIMKOHACHCAIIUA




5.2 DKCIepUMEHTAIbHBIE METOAbl HM3Y4YEHMsI BEIIECTB M MX MpEeBpallleHUil: O3HaKOMIJIEHHE ¢ o0Opa3laMu MPHUPOAHBIX M HCKYCCTBEHHBIX

BOJIOKOH, INTaCTMACC, KAY4YYKOB. HonyquHe CUHTCTUYCCKOI'O KaydyyKa U pC3HHbI

11 KJIACC

IIpoBepsiemble TpeOOBaHUS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

Kon [IpoBepsieMbie IPeIMETHBIE PE3YJIBTAThI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOMN MPOTPaMMBbI CPETHET0 001IIero 00pa3oBaHus
IIPOBEPSEMOTO
pe3yabpTara
1 TeopeTnyeckre OCHOBBI XUMUU
11 Bnanenue cuctemoil XMMHYECKHMX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUN SJIEMEHT, aToM,

3NIEKTPOHHAsE 000JI04Ka aToMa, s-, P-, d-3JeKTpOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTh, 3JCKTPOOTPUIATEILHOCTD,
CTENEeHb OKUCJICHMS, XUMHYECKas CBs3b, MOJb, MOJSpHAas Macca, MOJSIPHBI 00beM, KpUCTAINIMYecKas penieTKa, THUIIbI
XMUMHUYECKHX pEeaKIuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC, IK30- M SHIAOTEPMHUYECKHE, PEAKIMM HOHHOIO OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HEANEKTPOIIUTHI, SIEKTPOIUTUYECKAsT JUCCOLUAIUS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMUYECKOW peakluH,
XMMHUYECKOE DPABHOBECHE); TEOPHUM M 3aKOHBI (TEOpPHsl HIIEKTPOJMTHUECKOM nucconuauuu, Ilepuognueckuit 3axon JI.U.
MeHieneeBa, 3aKOH COXpPAHEHHsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMMH, (DAKTOJOTHUYECKUE CBEICHUSA O
CBOICTBaxX, cOCTaBe, MOJYYEHUH U O€30IIaCHOM HCIOJB30BaHUU Ba)KHEWIINX HEOPraHMYECKUX BEIIECTB B OBITY M NMPaKTUYECKOU
JIeATEIbHOCTH YeJIOBEKa




1.2

ChopmMupoBaHHOCT, YMEHHUW  BBIABIATH  XapaKTEpPHbIE TPU3HAKM U B3aUMOCBSI3b H3YYEHHBIX [OHITHH, MPUMEHATH
COOTBETCTBYIOIIME TOHITHS TPH ONHMCAHUHM CTPOEHUS U CBOMCTB HEOPraHMYECKUX BEIIECTB U MX IMPEBpAIICHUI; BBISBIATH
B3aMMOCBS3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U MPEACTABICHUSMU APYTUX €CTECTBEHHO- HAyUHBIX IIPEIMETOB

13 BnaneHue OCHOBHBIMM ~ METOJAMHM  HAy4YHOIO TIO3HAHMS  BEIIECTB M XMMHUYECKHUX SIBICHHH (HaOmoJeHue, HW3MepeHue,
SKCIEPUMEHT, MOJCIMPOBAHUE)

14 CchopMupoBaHHOCTh YMEHUH ONpEAENATh BaJICHTHOCTh U CTENEHb OKUCICHHUSI XMMUYECKUX 3JIEMEHTOB B COCIMHEHUAX Pa3IUYHOIO
COCTaBa, BHMJl XUMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs, MeTaNIM4ecKas, BOJAOPO/AHAs) B COCIUHEHMSAX, THUIl KPUCTAJUIMYECKON
pELIeTKH KOHKPETHOI'O BEIECTBA (aTOMHasi, MOJIEKYJISIpHAsI, NOHHAsI, METAJJIN4YECKast)

15 CdopmMupoBaHHOCTH YMEHUN ONPEAEIATh XapaKTep CPEbl B BOAHBIX PACTBOpPaX HEOPraHUYECKUX COETMHEHUN

1.6 ChopMupoBaHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XUMHUUECKUE PEAKLIUH 110 PA3TUYHBIM MPU3HAKaM (YHCIY U COCTaBYy pearupyrommx

BEIECTB, TEIJIOBOMY OJ((}EKTy peakiuu, WU3MEHEHHUIO CTEMeHEH OKUCICHHS JJIEMEHTOB, OOpPAaTHUMOCTH pPEaKIHH, YYacTHIO
KaTajan3aTopa)




1.7

ChopMupoBaHHOCTh YMEHUH COCTaBJIATh YPAaBHEHMS PEAKLUUH Pa3lIUYHBIX THIIOB, MOJHBIE M COKpAIEHHBIC YPaBHEHHs pEaKIUn
MOHHOT0 OOMEHA, YYUTBIBAsl YCIOBHUS, IPH KOTOPBIX 3TU PEaKMK UAYT O KOHIIA

18 CchopMupoBaHHOCTh YMEHUH MPOBOAUTH PEAKIHH, TTOATBEPKIAIOIINE KAaUECTBEHHBIH COCTaB pa3IMYHbIX HEOPIraHUYECKUX BEIIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM MOHBI, IPHCYTCTBYIOIMINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BELIECTB

1.9 ChopMupoBaHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO- BOCCTAHOBHTEIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS
JIEKTPOHHOTO OaiaHCca 3TUX PeaKIui

1.10 CdhopmHupoBaHHOCTH YMEHHH  OOBSCHATH  3aBUCHUMOCTb CKOpPOCTH XMMUYECKOH PEaKIMU OT Pa3InYHbIX (PaKTOPOB

111 ChopMupoBaHHOCTh YMEHUIN OOBACHATH XapaKTep CMEIIEHUs] XUMHUUECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHELIHETO BO3AECUCTBUS
(mpuniun Jle laTensbe)

2 OO01mas 1 HeopraHUYECKass XUMHUS
2.1 CdopmupoBaHHOCT yMeHHUI packpbiBaTh cMbich Ilepuognueckoro 3akonHa JIJ. MenzaeneeBa U JI€MOHCTpUPOBATH €ro

CUCTEMATU3HUPYIONIYI0, O0BSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIIUU




2.2

CpopMHUpPOBAaHHOCT, YMEHUN XapaKTEPU30BaTh DSJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHMUYECKHX D3JeMEeHTOB 1 — 4 mnepuoaos
[Iepnoanueckoil cucremsl xumudecknx 3nemeHToB .M. MenzaeneeBa, UCOAb3ys  TOHATHS — «s-, p-, d-aneKTpoHHbBIE
opouTaIN,

COHEPICTUUCCKUEC YPOBHUN», O00BACHATH 3aKOHOMCPHOCTHU H3MCHCHU CBOMCTB XHMMYECKHUX DJIEMEHTOB M HX COCIUHCHUM IO
nepuogaM U rpyunmam HepI/IO,Z[quCKOﬁ CHUCTEMbI XMMHNUYCCKHUX 3JICMCHTOB I[I/I Menpneneena

2.3

ChopMHUpPOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA HEOPTAaHWYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHME T'€HETUYECKOW CBSI3U MEXKIY HEOPraHMYECKMMHU BELIECTBAMHM C IMOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUn

2.4

CchopMupoBaHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJICKHOCTh HEOPIaHWYECKUX BEIIECTB 110 UX COCTAaBY K ONPEIEICHHOMY KIIaccy
(rpynme) coeauHeHHH (MPOCThIE BEIIECTBAa — METAJIBl M HEMETAJUIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(OTepHbIE TUAPOKCHIIBI,
COJIN)

2.5

CchopMupoBaHHOCTh YMEHHI UCTIOIB30BAaTh XUMHUYECKYIO CHMBOJIUKY JUI COCTABJICHUS (DOPMYJI BEIIECTB M YPABHEHUH XUMHUECKUX
peakuuii, cucrematnueckyto HoMeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX HEOPTraHMYECKUX BEIIECTB (yrapHbIH
ra3, yrJIeKMCIbli ra3, aMMHaK, raiieHas u3BeCTb, HeraleHasi U3BeCTh, MUThEBasl CoAa, MUPUT U APYTHUE)




2.6

CdopmupoBaHHOCT, YMEHUH XapaKkTeph30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOICTBA HEOPTaHUYECKUX BEIIECTB PAa3IUYHBIX
KJIACCOB, MOJATBEPXKIaTh CYIIECTBOBAHME T'€HETUYECKOW CBSI3U MEXIY HEOPraHMYECKMMHU BELIECTBAMM C IOMOIIbIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.7

ChopMHpOBaHHOCT, yYMEHUN IUTAHUPOBATh W BBHIMOJHATH XUMHUYECKHHM SKCIIEPUMEHT (pa3liokeHHe NEepOoKCHIa BOJOpOaa B
IPUCYTCTBUM KaTaJI3aTOPa, OMIPEIECICHHUE CPEIbl PAacTBOPOB BEIIECTB C IIOMOLIBIO YHMBEPCAIBHOIO WHIMKATOPA, BIMSHHUE
pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMHUUYECKOM peaklUM, Peakluud HOHHOIOo OOMeHa, KayeCTBEHHbIE PEaKkLuu Ha Ccylbgar-,
KapOOHAT- U XJIOPHU/I-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33Ja4 110 TeMaM

«Metamney U «Hemeramnel») B COOTBETCTBHM C NpaBUIAMHU TEXHUKH O€30MaCHOCTH MpH OOpallleHMH C BEIIeCTBAMHM U
7a00paTOpHBIM  000pYZOBaHHEM; MPEACTABIATh pE3yJIbTaThl XHMHUYECKOTO OKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX PEeAKUUi 1 (POPMYyTUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHHP'I CO6J'IIOI[3.TB IIpaBuJia MMOJb30BAHUA XUMHYECKOMN HOCYI[Oﬁ n J'Ia60paTOpHBIM O60py,Z[OBaHI/ICM, a TaKXXEC
InpaBujia 06pa1ueH1/151 C BEIICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMU 10 BBIITOJTHCHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTh YMEHHUI XapaKTepH30BaTh XMMUYECKHE MPOLECCHI, JIEXKAIME B OCHOBE MPOMBIIIJICHHOTO TMOJXY4YE€HUsI CEPHOM
KHUCJIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTb IMPEACTaBICHUI

00 O6HII/IX Hay4HBbIX MMpUHOHIIAX N OKOJOIrHYCCKUX np06neMax XUMHUYCCKOI0 IMporn3BOACTBA




XUMHS U )KU3HB. PacueTsl

3.1 ChopMHUPOBAHHOCTH MIPEACTABIICHHH O XUMUYECKOW COCTABJISAIONICH €CTEeCTBEHHO-HAYYHOW KapTHHBI MUPA, POJIU XMMHUHU B TIO3HAHUH
SIBIICHUIA TIPUPOJBI, B (DOPMHUPOBAHUN MBIIUICHUS U KYJIbTYpBI JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOMN
JUTSL peIIeHUs MPAKTUUECKUX 3a/1a4 U AKOJIOTHYECKH 0O0CHOBAHHOT'O OTHOIIICHHUS K CBOEMY 37I0POBBIO M IIPUPOTHOM Cpejie

3.2 CdopMHpOBaHHOCT, YMEHUN KPUTUYECKH AHAJIU3UPOBATH XMMMYECKYI0 HHQOpPMAIMIO, IMOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB
(cpencTBa MaccoBO KOMMYHUKAIUH, ceTh VIHTEpPHET U IpyTHE)

3.3 CdopmupoBaHHOCT, YMEHUH COOJIO/IATh MpaBUjia SKOJOTMUYECKU I1e1ecO00pa3HoOro noBeJiecHUss B ObITYy U TPYIOBOit
JIEATEIbHOCTH B IEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPY>KAOUIEH NPUPOJTHON Cpeabl

34 Oco3HaBaTh ONAaCHOCTh BOS)IGfICTBI/I?I Ha KMBBIC OPraHU3MBbI OITPCACIICHHBIX BCUICCTB, TIOHUMAasd CMBICJI ITOKAa3aTeIId HI[K, IIOJACHSATH Ha
npuMepax CrocoObl YMEHBIIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3JCHCTBHSI HA OPTaHU3M YeJIOBEeKa

3.5 CdopmupoBaHHOCTH yMEHUH MIPOBOIUTH BBIUHCJICHUSI C MCIOJIb30BAaHUEM TOHATHSA «MaccoBas JOJs BEIIecTBa B

pacTBOpPC», 00BEMHBIX OTHOIIEHHI Ta30B npu XUMHYCCKUX PCAKIHAX, MACCbl BCHICCTBA WJIH obbeMa Tra3oB IO HU3BCCTHOMY
KOJIMYECTBY BCHICCTBA, MACCC UJIU O6’beMy OIHOI'0 U3 YHYAaCTBYHOIINUX B PCAKINHN BCUICCTB, TCILJIOBOT'O 3(1)(beKTa peaKknuuu Ha OCHOBC
3aKOHOB COXpaHCHHA MACChHI BCIICCTB, ITPEBPALICHUA U COXPAHCHUA SHCPIUU




IIpoBepsiembie 31eMEeHTHI COAEPKAHUS

Kon [IpoBepsieMblil 2I€MEHT COJIEPKaHUS

1 Teopernueckre OCHOBbI XUMUH

11 XuMHU4YecKui 3reMeHT. AToM. Sapo atoma, M30TOMBL. ODIEKTPOHHAs 000JI0YKa. DHEPreTHYecKHe YpPOBHHU, IMOAYPOBHH. ATOMHBIE
opbutamu, s-, p-, d-amemeHTBl. OCOOEHHOCTH pAaCHpeC/ICHHs 3JCKTPOHOB MO OPOUTAISIM B aToMax 3JEMEHTOB IEPBBIX YETHIPEX
MEepUOAOB. DIEKTPOHHAS KOHPUTYpaLUsi aTOMOB

1.2 [lepuognueckuii 3axkoH u Ilepumonuueckas cucrema xumudeckux sneMmeHToB J[.M. MenpaeneeBa. CBs3b NEpUOAMYECKOTO 3aKOHA M
[Tepuonnueckoit cucteMbl xuMudeckux 3yemMeHToB .M. MenzgeneeBa ¢ COBpEMEHHOW TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMblX MMM MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyHmaM M MepuoaaM. 3HaueHue
MEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH

13 Crpoenue BeniecTBa. XUMUYECKasi CBA3b. Buabl XUMHUYECKOH CBsi3U (KOBaJCHTHAs HEMOJIApHAs M MOJSpHAas, MOHHAS, MeTajuIndyeckas).
Wonpl: KaTHOHBI W aHUOHBI. MexaHW3Mbl 00pa30BaHUS KOBAJICHTHOW XHUMHYECKOW CBsi3M (OOMEHHBIM W JIOHOPHO-aKIICTITOPHBIH).
Bonopoanas cBs3b

14 BanentHoCTh. DneKTpooTpULaTENbHOCT. CTENeHb OKUCICHUS
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BemecTBa MOJIEKYISIPHOTO W HEMOJICKYJISIPHOTO CTPOEHHUS. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOWCTBA BEIECTB OT THIA KPHUCTALUTMYCCKOW pemeTku. [ToHsITHE O JHUCIEepCHBIX CUCTeMax. VICTHHHBIC M KOJUIOWIHBIC
pacTtBopbl. MaccoBas 101151 BElIecTBa B pacTBOpe

1.6 Knaccuduxanms HEOPraHUYECKUX COCIUHECHUI. Homenknarypa HEOpraHU4eCKUX BEILECTB

1.7 Xumudeckas peaKiusi. Knaccudukamms XUMHUYECKHUX peakluMii B HEOPraHMYECKOM U OPraHWYeCKONM XMMHH. 3aKOH
COXpaHEHUsI MaCChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH NP XUMUYECKUX PEAKIUAX

1.8 CKOpOCTh peakIfm, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (DaKTOPOB

1.9 OOpatumble peakiuu. XuMudeckoe paBHOBecue. DakTOphl, BIHAIOIIME HAa COCTOsSIHUE XUuMUdeckoro paBHoBecus. [Ipunmumn Jle lllarense

1.10 OnexTponutuyeckas aucconuanus. CuibHble M cialble anekTponuThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: Kucias, HEHTpaibHasd,
mienoyHas. Peakiiuu MOHHOTO OOMeHa

1.11 OKHCTUTENTEHO-BOCCTAHOBUTEIBHBIE PEAKITUHI

2 Heopranunueckas xumus
2.1 Hemerannsl. [Tonoxenne nemeramnoB B Ilepuoanyeckoil cucreme xumudeckux snemeHToB J[.1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS

aToMoB. Du3HMuecKrue CBOMCTBA HEMETAIJIOB. AJUIOTPONHs HEMETaIIoB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yrieponaa)




depepanscHana pabodan nporpamma | Xumua. 10-11 knacckl (6aszoBbin

2.2 XHUMHYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TAJIOTEHOB, CephI, a30Ta, (hochopa, yriepoia U KpEMHHUsI) U UX COSTMHEHUM (OKCHUIOB,
KHCIIOPOJICOAEPKAIIUX KUCIIOT, BOJOPOIHBIX coequHeHnH). [IpuMeHeHre BaKHEHIITMX HEMETAIIJIOB M X COSAMHEHUI

2.3 Meramnbl. [lonoxxenue metamoB B Ilepuoanueckoit cucteme xumuueckux anemeHToB .M. MenneneeBa. OcoOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmme ¢uzndeckue cBOMCTBa MeTauioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKHUH PSIT
HaNpsHKEeHUH METAILIIOB

24 XYUMUYECKHE CBOICTBA Ba)XXHEHIIMX METAIJIOB (HATPHUM, Kanuii, KalblUW{, MarHuii, aJllOMMHUN, IUHK, XpOM, KENe30, MEIb) U HUX
coenuHeHUH. OOIMe crocoObl MOMydeHHs] METAIIOB. [[prMeHeHEe METAIIOB B OBITY U TEXHHUKE

25 I'eneTnueckas CBS3b HEOPTraHUYECKHUX BCIICCTB, MPUHAISKAIUX K Pa3IMYHBIM KJIaccam

3 XUMHS U )KA3HD

3.1 Ponp xumMun B 00ecniedeHUH SKOJOTUUECKOU, SHEPTETHUECKON M THUIIEBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [[OHATHE O HAyYHBIX
METOJIaX MTO3HAHUS BEIIECCTB U XUMHUECKUX PEAKIUI

3.2 [IpencraBiernss 00 OOMMUX HAYYHBIX MPUHIIUIAX MPOMBIIIJICHHOTO TMOJNyYEeHUs BaXKHEHIIMX BemiecTB. YeIOBEK B MHUpPE BEIIECTB U
MaTepuasioB: Ba)XKHEHIIME CTPOUTENIbHbIE MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHasibl, KPacKu, CTEKJIO, KEpamMHKa, MaTepHaslbl s
AIIEKTPOHHUKHU, HAHOMATEPUAJIbl, OPTaHUYECKHE U MUHEPAIIbHBIE YI00pECHHS

3.3 XuMUs ¥ 3J0pOBBE UETOBEKA: MpaBUiIa UCIIOIb30BAHMS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuiIa 0€30MacHOT0 UCTIOIB30BAHUS MPENapaToB

OBITOBOM XMMHUH B MOBCEIHEBHOM KU3HU




OIEHOYHBIE 1 METOJUYECKHUE MATEPUAJIBI OCHOBHOM OBPA3OBATEJIbHOM IMTPOI'PAMMBI OCHOBHOI'O OBILEI'O
OBPA30BAHUA

Texymuii KOHTPOJb ycnieBaeMocTH U mpomexxyTouHoi arrectaud B MAOY COIL Ne48 r. TromeHH mpoBOAMUTCS B COOTBETCTBUU C MOJOXKEHHUEM O
dbopmax, IepUOJUUHOCTH, MOPAJKE TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00Yy4aroIuXCsl, pa3MELICHHOM Ha O(pHUIMAaIbHOM
caiite oopasoBarenbHOl opranu3anuu MAQOY COI Ne 48 r. Tromenu (48.tyumenschool.ru)

Texyumii KOHTPOJIb TPOBOJUTCSA: B BHJIE TECTHPOBAHMS, NMUCHMEHHOW MPOBEPOYHONW pabOTHI, CaMOCTOSTEIBHON pabOTHI, MPAKTHUYECKOH paboThI,
YCTHOTI'O OIIpOcCa.

B Ta6J'II/II_IC MNpEaACTaBJICHBI OUCHOYHBIC CPCACTBA (OI_IeHO‘lHLIC MaTepI/IaJ'ILI), NMPUMCHACMBIC B pPaMKaX TCKYLICTO KOHTPOJIA.

Knacc/ [TepedeHb NCTIOIB3YEMBIX OLIEHOYHBIX CPE/ICTB IlepedeHp HCIIONB3YEMBIX METOANYECKUX MAaTePHAIOB
IIporpamma (otrenounbIx Marepuainon)/ KMMasl
10-11/ PaGouast 1. Marepuaisl 1J1sl HOATOTOBKH K UTOroBoi arrectanmu o | 1. Xumus 10 kinace ba3oseiii yposens: yueOnuk / I'abpuensa O.C.,
porpamMa. xumun B popme EI'D, paszmeniénnbie Ha caiite OctpoymoB W.I'., CnankoB C.A.. — M.: IIpocBemienue, 2023

https://chem-ege.sdamgia.ru/

. Caiit ®enepalibHOr0 MHCTUTYTA ME€1arOrMYeCKUX
usMmepenwuit: https:/fipi.ru/

10-11 xiaccsl. . BubnnoTeka LIOK

VMK Tabpuenst | 4. p3i https://resh.edu.ru/
0.C., OctpoymoB

W.I'., CnagkoB
C.A.

XUMHUA )
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