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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuM Ha ypoBHE cpeHero obmero oopa3oBaHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanmn B Poccmiickoii Denepanmm», TpeOoBaHMII K pe3ylbTaTaM OCBOCHUS (erepanbHOi oOpa3oBaTeNbHOM IMPOrpaMMbI
cpennero obmero obpaszoBanust (POII COO), npencrapneHHbx B DemepanbHOM rocyaapcTBEHHOM obpasoBatenbHOM cramapre COO, ¢
yuaérom Kornenmmu npenogaBanns yaeOHOro npeamMera «XuMus» B 00pa30oBaTeNbHEIX opraHmsamsix Poccuiickoit @enepariiy, peaan3yomux
OCHOBHBIE 00pa30BaTeNIbHBIE MPOrPaMMBI, 1 OCHOBHBIX IHosoxkeHHH «CTparerun pa3BuTHs BocnuTaHus B Poccmiickoit @enepanum Ha mepron
1o 2025 ronma» (Pacnopsoxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOIXOZOB K pa3pabOTKe MpOrpaMMBl 10 XHMHH, K ONpPEAENICHHIO OOMIeH CTpaTerny OOYdYEeHUs, BOCIHMTAHMS W Pa3BUTHUS
o0yJarommxcsl cpeicTBaMu yaeOHoro npeamera «Xumus» st 10-11 ximaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTYAIBHBIE ITONOXKEHHS
®I'OC COO o B3anMo00yCIOBIEHHOCTH IeJIeH, COIepKaHMs, Pe3yIbTaToB 00yIeHNS U TPeOOBaHMUI K YPOBHIO 0T OTOBKH BEIITyCKHUKOB.

XuMuueckoe 0Opa3oBaHHE, MONydaeMOe BBITYCKHHKaMH 00LIe00pa3oBaTENbHOM OpraHW3alliH, SBISETCS HEOTHEMIIEMOH YacThi0 MX
obpazoBaHHOCTH. OHO CIYKMT 3aBEpIUAIOIIMM OTalloM pealM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIFOYEBBIX LEHHOCTEH,
MPUCYIIMX IEJIOCTHOW CHCTEME XHMHYECKOro 00pa3oBaHMs. OTH IEHHOCTH KacaloTCsl ITO3HAHMS 3aKOHOB IPHUPOIBL, (OPMHPOBAHUS
MHPOBO33PEHUS M OOIIEeH KYJIBTYpHI UENIOBEKa, a TAKXKe SKOJOTHUecKHM 0OOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO M IIPUPOIHOHN Cpere.
Peanuzyercs xumuueckoe oOpa3oBaHue 00y4arONIUXCA HA YPOBHE CPEIHETO 00IIero o0pa3oBaHUsl CPEICTBAMH Y4eOHOro mpeaMeTa «XuMus»,
coziepKaHNe W ITOCTPOCHHE KOTOPOTO ONpeNeNieHbl B IPOrpaMme Mo XMMHH C Y4ETOM CIeU(UKN HayKd XUMUH, e€ 3HAaYeHUS B TO3HAHHU
TIPUPOIBI M B MaTepPHAbHON >KM3HM OOIIECTBA, a TaKKe C yIETOM OOUIMX LeNiel M MPUHIUIIOB, XapaKTepH3YIOINX COBPEMEHHOE COCTOSHHE
CHCTEMBI CpeTHero o01ero oopasoBanus B Poccuiickoit deneparium.

XUMUSI KaKk SJIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK WIpaeT 0coOYyI0 poib B COBPEMEHHOW IMBHIIM3ALMH, B CO3AaHWH HOBOW 0a3bl
MaTepuanbHOH KyabTypel. OHa BHOCHT CBOW BKJIaX B (POPMHpOBAHME pAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, B CO3JaHHE MEIOCTHOIO
TIPE/ICTaBIeHNsT 00 OKPYXKAIoIleM MHpe Kak O €JWHCTBE IPHPOJBI M YelIoBeKa, KOTOpoe (OPMHPYETCS B XMMHH Ha OCHOBE ITOHWMAaHUS
BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHpPA, OCO3HAHUS B3aUMOCBSI3H MEXIy CTPOSHHEM BEIIECTB, MX CBOMCTBAMH W BO3MOXKHBIMH
0071aCTAMHU IPUMEHEHUSL.

TecHO B3aUMOIEHCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMH, XHMHSI CTajla HEOTHEMIIEMON YacThl0 MHPOBOH KYJIBTYpPBI, HEOOXOIMBIM
YCIIOBHEM YCIIEITHOTO TPyJAa M JKU3HH KaXJoro wieHa oOmecrBa. CoBpeMEHHash XMMHs KaK HayKa CO3MIATellbHas, KaKk Hayka BBICOKHX
TEXHOJIOTM HallpaBJieHa Ha pelleHHe II00ATBbHBIX MPOOJIEeM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, SHEPreTHYECKOU, IMUILEBOMH,
9KOJIOTMUYECKOH O€30MacCHOCTH U OXPAHbI 3710POBBSL.

B cooTBeTcTBHM C 00IIMMH LENSAMH U NPUHIMIIAME CPEIHEro odliero obpa3oBaHus coaepxanue npeamera «Xumus» (10—11 xmaccel,
0a30BBIil ypOBEHb M3Y4EHHs) OPUEHTUPOBAHO IPEHMYIIECTBEHHO Ha OOLICKYJIBTYPHYIO IIOATOTOBKY OOYYarolIMXCs, HEOOXOMMMYIO UM IS
BbIPAOOTKHM MHPOBO33PEHYECKHX OPHEHTHPOB, YCIEIIHOTO BKJIIOUCHHS B KM3Hb COLIMYMA, NPOJODKEHHsI 00pa30BaHus B PA3IUYHBIX 00J1aCTsX,
HE CBSI3aHHBIX HETMOCPEACTBEHHO C XMMHEH.

CoCTaBISIOIMME TIpeMeTa «XUMUs» SBIAOTCS 0a30Bble Kypchl — «Oprannueckas Xumusa» U «OOIIas U HEOpraHu4ecKas XUMUs,
OCHOBHBIM KOMIIOHEHTOM COJICp)KaHHs KOTOPBIX SBISAIOTCA OCHOBBI 0a30BOH HAayKM: CHCTEMa 3HaHUM 110 HEOpraHWYecKod Xxumuu (c
BKJIIOYCHUEM 3HaHMH W3 oOWIeH XMMHM) M OpraHudeckod xmmuu. PopMupoOBaHME NAHHOH CHCTEMbl 3HAHWH NPU W3Y4EHUH IpeaMeTa
obecrieyrBaeT BO3MOKHOCTb PACCMOTPEHHS BCETO MHOI000pa3ust BELECTB Ha OCHOBE OOIIMX MOHATHIA, 3aKOHOB U TEOPUIl XUMUH.

Crpykrypa comepxaHus KypcoB — «OpraHudeckas Xumus» U «OOIas U HeOpraHuyecKkas XUMus» chOpMUpPOBaHA B IpOrpamme o
XHMMHH Ha OCHOBE CHCTEMHOI'O M0/IX0/]a K U3Y4EHHIO yueOHOro MaTepuana 1 00yCclIOBJIeHa HCTOPUYECKH 00OCHOBAHHBIM PAa3BUTHEM 3HAHHI Ha
OIpeIeNIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKod XMMHM BEIECTBAa PacCMAaTPHUBAIOTCS HA YPOBHE KJIACCHUECKOH Teopuu
CTPOEHUSI OPraHUYECKHX COEAMHEHHH, a TaKXKe Ha YpOBHE CTEPEOXUMHUYECKHX M AJIEKTPOHHBIX MPEACTaBIEHUI O CTpOeHUH BellecTB. CBeneH s
00 M3y4aeMbIX B Kypce BELIECTBAaX JNAIOTCS B Pa3BUTHUM — OT YIVIEBOJOPOJOB 1O CIOXKHBIX OMOJIOIMYECKH aKTHBHBIX COeIMHEHHH. B xypce
OpraHM4ecKol XMMHUHM IOJIy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHus II€PBOHAYAIbHBIE MPEJICTABICHUS O
XMMMYECKOH CBA3H, KJIaCCH(HUKALMOHHBIX IIPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHYECKOI PEaKLyH.

ITox HOBBIM YrJIOM 3peHHs B IpeaMere «XHUMHsS» 0a30BOr0 YpOBHS PacCMaTpPHUBAETCS M3YYEHHBIH HA YPOBHE OCHOBHOI'O OOLIEro
00pa30BaHUsI TEOPETHYECKUH MaTepranl U (PaKTONOrMYecKHe CBEACHMS O BEIECTBaX M XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01ass W HeopraHW4ecKas XHMMHA» OOyYaloLIMMCS HPEJOCTAaBIAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE IIEPHOANYECKOrO 3aKOHA C
00IETEOPETHYCCKUX M METOJOJIONMYECKHX TTO3MIHHI, TTy0)Ke MOHATh UCTOPUYECKOE M3MEHeHHE (YHKIMH 3TOr0 3aKOoHa — OT 0000MIatoIIeit 10
OOBSICHSIIONIEH U TPOrHO3UPYIOIIEH.

Envnas cucrema 3HaHMH O BaKHEHIIMX BELIECTBAX, MX COCTAaBE, CTPOCHUM, CBOMCTBAaX M MPUMEHEHHM, a TAKXKE O XUMHUYECKUX
peaKkMax, uX CYIIHOCTH M 3aKOHOMEPHOCTSX NpOTEKaHWs AOMOoiHAeTcs B Kypcax 10 m 11 KiaccoB aneMeHTaMu COAEP)KaHHS, MMEIOIIUMH
KyJIbTYpOJIOTUYECKMH M TPUKIAJHOM Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT ITOHHMAHMIO B3aUMOCBSI3M XUMMH C JAPYTHMH HayKaMH,
pacKpbIBalOT €€ pOoJb B ITIO3HABATENILHON M IPAKTHYECKOW NEATENBHOCTH YeJIOBEKa, CIHOCOOCTBYIOT BOCHHMTAHHIO YBAKEHHS K IIpoLEccy
TBOPYECTBA B 00JIACTH TEOPUH U NPAKTHYECKUX MPHUIOKEHUH XMMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MMPOOJIEMaX, CBSI3AHHBIX C XMMHEW, KPUTHUECKH OCMBICIMBATh MH()OPMALMIO ¥ MPUMEHATH € JUIS MOIOJIHEHUs 3HAHUH, PeIleHHs
MHTEJUICKTYaJIbHBIX ¥ OKCIIEPHMEHTANIbHBIX HCCIIEJOBATEIbCKUX 3a1au. B 1esoM cozeprkanue ydeOHOro npenmera «XuMHs» JAHHOTO YPOBHS
U3y4eHHUs OPUEHTHPOBAHO Ha (OPMHPOBaHHE y O0YUAIOIIMXCS MHPOBO33PEHUECKOH OCHOBBI ISt TIOHMMaHHs QUIOCOQCKUX HeH, TAKUX KakK:
MaTepuaabHOe €JUHCTBO HEOPraHWYECKOro M OpPraHW4ecKoro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOEHHEM,
MO3HABAEMOCTb TIPUPOAHBIX SBICHUH ITyTéM SKCHEPUMEHTa W DPEIICHHs NPOTHBOPEYUH MEXTy HOBBIMH (DaKTaMH M TEOPETHYECKUMHU
NPEIIOChUIKAMH, OCO3HAHWE POJIM XMMHHU B PELIEHMH 3KOJIOTMYECKHX IpoOJeM, a Takke MpodieM cOEpEeKeHHs SHEPreTHYECKUX PEecypcoB,
CBIPBSI, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTe€pHaIoB.

B mmane pemeHus 3agad BOCIIHTAHMS, PA3BUTUS M COLMANM3AIMU OOYJArOMIMXCSl HPHHATHIE NMPOTPAaMMON MO XMMHHU HOIXOABI K
ONPEJICTICHHIO COZICP)KaHUs M TOCTPOCHHS IpeaMeTa HpeaycMaTpHBaroT (HOPMHPOBAHHE YHHUBEPCAJbHBIX Y4EOHBIX ACHCTBHN, MMEFOLINX
0a30BOC 3HAUCHHE VISl PA3IMYHBIX BUAOB JCATEIFHOCTU: PEIICHHS MPOoOJeM, TTONCKa, aHali3a U 00paboTKi nH(OpManu, HEOOXOMUMBIX IS
MpUOOPETEHNUS OIBITA TIPAKTHUECKOHN 1 HCCIE0BATEILCKON ISSITENPHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUH XUMHU.



B mpaxTuke npenogaBaHus XMMHU Kak Ha YPOBHE OCHOBHOTO 001ero o0pa3oBaHus, TaKk M Ha YPOBHE CpPEAHEro obIero o0pa3oBaHus,
IIPY OIPEJIETICHUH COJCPKATENBFHON XapaKTePUCTHKH LieJieil H3ydeHHs HpeaMeTa HaIpaBICHUEM MEPBOCTEIICHHOI 3HAYMMOCTH TPAJULMOHHO
npu3HaéTCs POPMUPOBAHKME OCHOB XMMHUYECKOH HAYKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUSI, PAKTHYECKON JESATEIbHOCTH YeIoBeKa U
KaK OJIHOTO M3 KOMIIOHCHTOB MHpPOBO# Ky/IbTypbl. C METOIMYECKON TOUKH 3PEHHUsI TaKOH IMOIXOJ] K OMPE/ICICHHIO Liejell U3ydeHHs npeaMera
SIBJISICTCSL BIIOJIHE OPABJIaHHBIM.

CoriacHO TaHHOH TOYKE 3pEHHS TIIaBHBIMU [ETSIMU H3ydeHHMs TpeaMeTa «Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBistfoTCS:

e  (opmupoBaHHEe CHCTEMbI XMMHYECKHX 3HAHWH KaK Ba)KHEHIIEH COCTABISIONICH €CTECTBCHHO-HAYYHOI KapTHHBI MHpa, B OCHOBE
KOTOPOI#1 JIe)KaT KIIFOUEBBIC TTOHATHS, (YHIAMEHTAIbHbIC 3aKOHBI U TEOPHH XHMHHU, OCBOCHHE 53bIKa HAYKH, YCBOCHHE U OHHMaHHUE
CYIIHOCTH JIOCTYIHBIX 0000IIeHHH MUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMIICHHE C HCTOPHEH NX pa3BUTHS M CTAHOBJICHUS,

e  (opmupoBaHHe M pa3BUTHE MpPEICTABICHUI O HAYYHBIX METOJAX MMO3HAHMS BELICCTB M XUMHYECKHX pEaKIHil, HCOOXOMUMbBIX s
NPHOOPETEHHUs YMEHUI OPUCHTHUPOBATHCS B MUPE BELIECTB M XUMUUYECKHX SIBJICHUH, HMEIOIMX MECTO B TIPUPOJIE, B IPAKTUYECKOI U
MOBCETHEBHOM KU3HU;

®  pa3BUTHE YMEHHH M CIIOCOOOB [ESTENBHOCTH, CBSI3aHHBIX C HAONIOfEHWEM M OOBSCHEHHMEM XHMHYECKOrO SKCIIEpHUMEHTa,
coOJIro/IeHreM IpaBuil 6e301acHOr0 OOPAILeHHs C BELIECTBAMU.

Hapsimy ¢ »tmMm, comepskatenbHas XapakTepHCTHKA Iielell M 3amad H3ydeHHs NpeaMeTa B IporpaMMe II0 XUMUHM YTOYHEHa H
CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMH MPHOPUTETAMU B CHCTEME CpeIHero obiiero oopasoBanus. CeroHs B MpernofaBaHUHd XUMUH B
GoJIbIIICH CTENeHH OTAAETCS MPEIITOYTCHIE MPAKTHYECKONW KOMIIOHEHTE COIepKaHMUsI 00yUIEHHUsI, OPHEHTHPOBAHHOI Ha TIOJIrOTOBKY BBIMTYCKHUKA
001eo0pa3oBaTeIbHOI OpraHU3aliHy, BIIaICIONIero He HabopoM 3HaHWH, a (GYHKIIMOHAIEHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHSIMH
AKTHBHOTO MOJYYCHHS 3HAHUH M TIPUMEHEHHUS UX B PCATbHOI )KU3HH IS PEIICHHUSI TIPAKTHUCCKHX 3a/1a4.

B CBsI3H € 3TUM MIPU U3YYEHUH TpeMeTa «XUMHUsD» JOMHHHUPYIOIEe 3HaUCHHE TPUOOPETAIOT TAKUE IIENTH U 3a1a4H, KaK:

aganTays o0yJaroluxcss K YCIOBUSM IMHAMHYHO Pa3BHBAIOLIErocsi MUpa, GOpMHUPOBAHHE WHTEUICKTYaJIbHO Pa3BUTOH JIMYHOCTH,
TOTOBOI K CaM0O0OPa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTEIILHOMY MPUHSITHIO TPAMOTHBIX PELICHHI B KOHKPETHBIX KU3HCHHBIX CHTYAIIMSIX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPHMCHEHHEM;

(bopMHpOBaHHE y 00YYAOIINXCS KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIETCHIINH), HMEIOIINX YHHBEPCATbHOE 3HAUCHHE JUTS PA3INYHBIX
BHJIOB JCATEIBHOCTH: PEIISHHs MpolIieM, TOUCKa, aHaIu3a 1 00paboTKN HHPOpMAaILUH, HEOOXOUMBIX JJIsl IPHOOPETEHHS ONbITa JEeSTeITbHOCTH,
KOTOpasi 3aHUMaeT BAKHOE MECTO B MO3HAHMU XMMHHM, a TaKKe JUIS OLEHKU C IO3UIMH SKOJOrHMYEeCKOi 0e30MacHOCTH XapakTepa BIIUSIHUS
BEIIECTB M XUMHUYECKHX MPOIIECCOB Ha OPTaHW3M YeJIOBEKa U NMPUPOAHYIO CPEy;

pa3BUTHE TIO3HABAaTENIbHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEH OOY4JaromMXcsl:  CIIOCOOHOCTH
CaMOCTOSITENILHO TPHOOPETaTh HOBbIC 3HAHHUS 110 XUMHH B COOTBETCTBHH C JKH3HCHHBIMH MOTPEOHOCTSMH, HCIOIB30BaTh COBPEMCHHBIC
MH(POPMALMOHHBIC TEXHOJIOTUH JUIS TTOMCKA M aHaJIM3a yueOHON U HaydHO-TIOMYJIAPHOH MH(OPMAalUM XUMIYECKOTO COJICPKaHHS;

(dbopMHpOBaHHE ¥ pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOIO M JIOTMYECKOTO MBILNUIEHHS, HaOIIOAATeNIbHOCTH, COOPAaHHOCTH,
AKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOMMBbI, B YACTHOCTH, TIPH INIAHUPOBAHUH M IPOBEICHUHM XUMHYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHUE Y O0y4aromMXCsl yOSKIEHHOCTH B TYMAHUCTHUYECKOW HANPaBICHHOCTH XMMHH, €€ BaKHON POJIM B PELICHUM INI0OAIBHBIX
npo0eM palMoOHaIBHOIO NPUPOOIONIB30BAHMS, MOMOTHEHHS SHEPIeTHYECKUX PECYPCOB M COXPAHEHHS NPUPOAHOTO PAaBHOBECHS, OCO3HAHUS
HEO0O0X0MMOCTH OSpEeKHOr0 OTHOLIEHHS K IPUPOJE M CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETEHHUs OIbITA UCIOIb30BAHUS MOTY4EHHBIX 3HAHUH
JUIsL IPUHATHS IPAMOTHBIX PEIICHUH B CUTYalHsAX, CBS3aHHBIX C XUMHYECKUMU SBJICHUSMH.

B y4eOHOM maHe cpegHero oOuiero oOpa3oBaHUs INpeaMer «XHMHs» 0a30BOro YPOBHS BXOAMT B COCTaB HPEIMETHOH 00JacTH
«EcTecTBEeHHO-HayYHbIE IIPEAMETHI».

OO0111ee 4MCI0 4acoB, OTBEAEHHBIX Ul W3YYSHUs] XUMHH, Ha 0a30BOM YpOBHE CpeHEro oOLIero o0pa3oBaHus, cocTaBisieT 68 4acoB: B
10 xacce — 34 yaca (1 gac B Henenro), B 11 kiacce — 34 yaca (1 yac B HeZemro).

COJEPKAHUE OBYYEHUSI

10 KJIACC
OPT'AHUYECKASA XUMUSA

TeopeTnyeckne OCHOBbI OPraHUYECKOIl XHMHH

[Ipeamer opraHuueckoil XUMuM: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HA4YCHHE B IOMYYCHUH HOBBIX BELIECTB M MaTepuanoB. Teopus
cTpoeHusi opranuueckux coeauHenuii A. M. byrnepoBa, e€ ocHoBHble mnonoxeHus. CTpyKTypHble (OPMYIbI OPraHUYECKHX BEIICCTB.
I'omonorust, u3omepus. XUMHYECKast CBSI3b B OPraHUYECKUX COETUHEHUSIX — OAMHAPHBIE U KPATHbIE CBS3HU.

IpeacraBnenre o KiaccuUKauuy OpraHUYECKHX BellecTB. HoOMEHKIaTypa OpraHMYeCKHX COCOUHEHUH (CHCTeMaTHvecKas) Hu
TPUBUATBHBIC HA3BAHUSI BAYKHEHIINX MpeICTaBUTENeH KIIACCOB OPraHUYECKHUX BEILECTB.

OKCIIEpUMEHTANIbHBIE METOAbl H3YYEeHHs BEIIECTB M HMX IPEBPAILCHHH: O3HAKOMJIEHHE C oOpa3llaMH OpPraHMYeCKHX BEIECTB M
MaTepHallaMi Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJl OPraHHYEeCKUX BEILECTB, HAOMIOJCHHE M OMMCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAIEHUIO OPraHUUECKUX BEIIECTB NP HarpeBaHUH (IIJIaBICHHE, O0YTIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOSHUE, TOMOJIOIMYECKUH psisl. MeTaH U 3TaH — NpOCTeHIINe MPeICTABUTEN AIKAHOB: QU3MYECKrue U XUMHYECKHIEe
CBOICTBa (peaKIiy 3aMeILeHUs U TOPEHNs), HAXOKIECHHE B IIPUPOJIE, MONyIeHHEe 1 MPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJIOTMYECKHH psJl. DTWIEH M NMPOIMWICH — NPOCTEHIINE MPEeICTABUTENH aIKEHOB: (u3Myeckue u
XMMHUYECKHE CBOMCTBA (PEaKINH TUIPUPOBAHUS, TAIOT €HIPOBAHUSL, THIPATAIINH, OKHCICHHS ¥ OMMMEPU3alii), HOIydeHHe U IPHIMEHEHHE.

Ankaguensl: OyragmeH-1,3 u MetwiOyramguweH-1,3: cTpoeHHE, BaKHEWIIME XUMHYECKHE CBOWCTBA (peakUus IOIMMEPH3AIUH).
[ony4yenue CHHTETHYECKOTO KaydyKa M PE3UHBL.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHMS, TOMOJOTHYECKHH pPs. ANETHICH — IMPOCTEHINNH MpEeACTaBHTENb AJIKHHOB: COCTaB,
CcTpoeHne, (GU3WYECKHe ¥ XHMHUYECKHE CBOMCTBA (PEaKIMHM THUAPHUPOBAHHS, TaJOTEHHPOBAHUS, THIpATallld, TOPEHUs), MOIydeHHE U
MIPUMEHEHHE.



Apensl. benzon: cocraB, cTpoeHHe, PU3MYECKUE U XUMHUYECCKUE CBOMCTBA (PEaKIMH TajJOreHUPOBAHUS M HUTPOBAHMS), TONyICHUE H
npuMeHeHue. Toayon: cocmas, cmpoeHue, Qusuueckue u XuUMuyeckue CGOUCmea (Peakyuu 2an02eHUpPOBAHUs U HUMPOBAHUS), NOTYYeHUe U
npumerenue. TOKCUUHOCTb apeHOB. [ eHeTnuecKast CBA3b MEXAY YIII€BOJOPOAAMH, TPUHAUICKAILMME K pa3IUUHBIM KJlaccaM.

[Ipuponnsie McTOYHUKH yriieBomoponoB. [lpupomHbiii Ta3 u momyTHble HedTsHBIE Tasbl. Hedrh m e€ mpoucxoxnerue. CriocoObI
repepaboTKN He()TH: MEPEeroHKa, KPEKHHT (TEPMHYECKHH, KaTaJUTHYECKHid), muponu3. [IpomykTsl mepepaboTKu He()TH, WX MPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U POAYKTHI €T0 MepepadoTKy.

OKCIEepUMEHTAIBHBIC METO/IBI U3YUCHHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMIJICHHE ¢ 00pa3llaMy IUIACTMACC, KaydyKOB U PE3HHBI,
komuteknuu «HedTh» 1 «YTOoNb», MOACTMPOBAHHE MOJEKYJ YIICBOAOPOIOB W TAJIOTCHOMPOU3BOIHBIX, MPOBEIACHUEC NPAKTHYCCKOW PAaOOTHI:
MOJTy4EHHE STUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHrie 3a1aum.

Beruncriennst o ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOIMYECTBAa MCXOIHOTO BEIIECTBAa WM IPOAYKTA PEAKIHMH 110
H3BECTHBIM Macce, 00bEMY, KOINUECTBY OHOTO U3 MCXOIHBIX BEIIECTB MU MIPOIYKTOB PEAKIIHN).

Kucnopoacoaep:xammue oprannieckue coeIuHeHHsI

[IpenensHbIe OMHOATOMHBIE CIUPTHL. METaHONI M 3TaHON: CTpOSHHE, (PM3MUYECKHe M XUMHUYECKHE CBOMCTBA (peakIu C aKTHBHBIMU
MeTaJlJIaMH, TaJIOr€HOBOJIOPOJaMH, TOPEHHE), TpUMeHeHNe. BomopoaHbie CBSA3M MeXIy MOJIIEKYJIaMH CIUPTOB. /lelicTBHEe MeTaHOIa M TaHOJIa
Ha OpPraHM3M YeIoBeKa.

MHoroaToMHble CIHPTHL. OTHICHTIIMKONb W TIHIEPUH: CTpoeHHe, (U3MYecKHe W XMMHYECKHE CBOMCTBa (B3aMMOIEHCTBHE CO
[IETOYHBIMU MeTallIaMH, KaueCTBEHHasI peaKklysl Ha MHOI0aTOMHEBIE CIMpTHI). JleficTBIe Ha OpraHm3M deloBeKa. [IpruMeHeHne rimnepuHa n
STHIICHTJIUKOJISL.

®deHo: cTpoeHre MOJIEKYIIBI, (GPU3MIecKHe M XUMHIecKHe cBoiicTBa. TokcnaHocTh deHona. [Ipumenenne denoma.

Anpnierunsl U kemonvl. DopManbierns, aneTanbaerna; CTpPOeHHe, (H3WYeCKHe M XUMHYECKHe CBOWCTBA (pEaKIWH OKUCIEHHS M
BOCCT@HOBJICHHS, KAUECTBEHHBIE PEaKIUN), TIOJyIeHHE U TIPIMEHEHHE.

O/IHOOCHOBHBIE IIpe/ieNIbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAsi M YKCYyCHas KHCIOTBI: CTpOSHHE, (HM3NYECKHEe M XUMHYECKHe
CBOIfCcTBa (CBOWCTBa, O0IIME VIS KJIacca KUCIIOT, Peakiys dTeprpUKaIym), NoydeHne 1 npuMmeHeHne. CTeaprHOBast U OJISHHOBAsI KHCIIOTHI KaK
TMIPE/ICTaBUTENHN BBICIINX KapOOHOBBIX KHCIIOT. MBIIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOOIIee eCTBHE.

CroxHbIe 3pHpBI KaK POU3BOHBIE KApOOHOBBIX KUCIOT. [ Haponn3 cinoxHEIX 3¢upoB. XKupsl. ['unponns xupos. [IpumeHeHne )XUpOB.
Bronormyeckas posb JKHPOB.

VYraeBompl: cocTaB, KIacCU(pUKaIMs YIIIeBOIOB (MOHO-, IM- M MOJHcaxapusl). [IIoKko3a — MpocTeHImii MOHOCaxapH: 0OCOOEHHOCTH
CTPOCHUSI MOJICKYJBI, (PU3MYECKHe W XUMUYECKHe CBOWCTBa (B3ammoneircrBue ¢ ruapokcunom meau(ll), oknciaeHne aMMHavHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBIeHHE, OpOKEHHE TIIIIOKO3bl), HAaXOXICHHE B IPUPOJE, NpHUMEHeHHe, Ouonormdeckas poinb. DOTOCHHTES.
DpyKTO3a KaK H30MEP IIFOKO3bI.

Kpaxman u nemnonosza Kak npupopHsle monumepsl. CTpoeHHe Kpaxmana M LeuIronao3bl. dusuueckue M XMMHUYECKHE CBOWCTBa
Kpaxmaa (THIPOJIN3, KAYeCTBEHHAs PEaKIUs C HOIOM).

OKCIIepUMEHTANIbHBIE METObI U3Y4EHMS BEIECTB M UX INPEBPAILCHUI: NpOBEICHUE, HAOIIOJEHHE M ONHCAHHE JEMOHCTPALMOHHBIX
OIIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CHMPTOB (OKUCIEHHE 3TaHona okcuaoM Menu( 1)), MHOroaToMHBIX CIUPTOB
(B3ammopeiicTBue riunepuna ¢ ruapokcuaom meau(ll)), ansaernaos (OKHCICHHE aMMHAYHBIM pacTBOpoM okcuia cepedpa(l) u ruapokcumom
meau(ll), B3anumozeiicTBue Kpaxmasa ¢ HOJOM), IIPOBEICHUE IPAKTHYECKON paboThl: CBOWCTBA PACTBOPA YKCYCHOH KHMCIIOTHI.

PacuérHele 3amaun.

BeluncieHns 1o ypaBHEHMIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIISCTBA WIIM IPOJYKTa PEAaKLMH I10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOI'O M3 MCXO/HBIX BEIECTB MIIM HPOJYKTOB PEAKIHH).

A3zotconepiKaliie OpraHi4eckKie CoeJMHEHHUS.

AMUHOKHCIIOTHI Kak amdoTepHble opraHudeckue coeanHeHus. Du3nueckne M XUMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha HpHMepe
rIMLMHA). bronornyeckoe 3HaueHre aMUHOKUCIOT. [lenTupl.

benku kxak mpupoaHbIe BBICOKOMOJEKYISpHbIE coequHeHus. llepBuyHas, BTOpUYHAS M TPETHYHAs CTPYyKTypa OesnkoB. XUMHYECKHE
CBOICTBA OEJKOB: T'HAPONIN3, JEHATYPALMs, KAaUeCTBEHHbIE PEaKLMU Ha OCJIKH.

OKCIIEPUMEHTANIbHBIE METOAbl M3YYeHUs BEIECTB M MX IPeBpAILCHUH: HAOJIONEHHE W OIUCAHHE JEMOHCTPALIMOHHBIX OIBITOB:
JieHaTypaiys OeJIKOB IPU HArPEeBaHUHM, LIBETHBIE PEAKIIMH OETKOB.

BbicokomouieKy IsipHbIe COeIMHEHHST

OCHOBHBIC MOHATHS XUMHH BBICOKOMOJICKYJISIDHBIX COSJMHEHMIl: MOHOMEp, HOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIUMEpPH3alnH,
cpenHsst MoneKyisipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSMHEHMIT — MOMMEPH3aLUs U TIOJIHKOHACHCALHSL.

OKCIIEpUMEHTANIbHBIE METOIbl U3Y4EHHMS BEIECTB M MX IPEBPALLICHUH: O3HAKOMIIEHHE ¢ o0Opa3LaMy HNPHPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IIACTMACC, Kay4yKOB.

MexnpeaMeTHbI€ CBS3HU.

Peanuzaiusi MeXIpEeIMETHBIX CBSI3€H NMPU M3Yy4eHHH OpraHWYecKkod XxuMuu B 10 Kiacce OCYIIECTBISETCS 4epe3 HCIIONb30BaHHE Kak
00LIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TAK U TIOHSATHH, SBJISIOIIMXCS CHCTEMHBIMH JUISl OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAay4YHOT'O LIUKJIA.

OO1He ecTeCTBEHHO-HAyYHbIe IOHATHSA: SBJICHHE, HAYYHBIH (aKT, I'MIOTE3a, 3aKOH, TEOpHs, aHAIHM3, CHHTE3, KIacCH(UKAIMI,
MIEPUOANYHOCTD, HAOMIOICHHE, N3MEPEHUE, SKCIEPUMEHT, MOJICTIMPOBAHHE.

®duzuka: Matepus, SHEPrus, Macca, aToM, SJIEKTPOH, MOJICKY/Ja, 3HEPreTHMYeCKHi YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTrHoe
COCTOSIHUE BelLIeCTBa, (HU3MUSCKHE BEIUYMHBI U €IHHHIBI UX U3MEPECHHUSI.

Buonorus: kierka, opranusM, Owocdepa, oOMeH BelllecTB B opraHu3Me, (hOTOCHHTE3, OHONOrMYeCKH aKTHBHBIC BelecTBa (OenKw,
YTJIEBOJIBL, KHUPBI, (PEPMECHTHI).

I'eorpadusi: MUHEpabl, TOPHbIE TOPOABI, OJIE3HbIE HUCKONIAEMBIE, TOIIUBO, PECYPCHI.

TeXHONOrUsl: THIIEBbIE NPOJAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHUS, MOIOLIME CPEACTBA, JICKAPCTBEHHBIE M KOCMETHYECKUE
npernaparbl, MaTepHalIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.



11 KUIACC
OBLIAS U HEOPTAHUYECKASA XUMUA

TeopeTnueckue OCHOBbI XUMHUHU

XuMudaeckuil snmemMeHT. AToM. SInpo aroMa, M30TOMBI. DNEKTpPOHHAs 00O0NOUYKa. DHEpPreTHUecKhue ypPOBHH, MOAYPOBHH. ATOMHBIE
opburanw, S-, p-, d- amementsl. OCOGEHHOCTH pacTpeIeNeHHs MEKTPOHOB MO OPOUTAISAM B ATOMaX 3JIEMEHTOB MEPBBIX YETHIPEX IEPHOIOB.
DJeKTpoHHas! KOHYUTYpaIHs aTOMOB.

[Nepuomueckuii 3akoH u Ileproanueckas cucrema xumudeckux snmemeHtoB J[. 1. MenpeneeBa. CBs3p IEpHOAMYECKOrO 3aKOHA U
[Nepromyaeckoii cucreMbl XuMI4Yeckux temMeHToB [1. 1. MenzeneeBa ¢ COBpeMEHHON TeOpHeil CTpOeHHsT aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOIMCTB XMMHYECKUX JJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BELIECTB IO TPyNIIaM M HEepHOAaM. 3HAuCHHE IIEePHOANIECKOrO
3aKOHa B Pa3BUTHH HAYKH.

CrpoeHre BemecTBa. XuUMUUYecKas CBsi3b. BBl XMMIYECKOl CBA3M (KOBAJIGHTHAsI HETIOMSIPHAS U IOJISIpHAsl, HOHHASI, METAJUINYECKast).
MexaHu3MBI 00pa30BaHUS KOBAJICHTHOM XHMHYECKOH CBs3M (OOMEHHBIH ¥ IOHOPHO-aKIENTOPHBEIH). Bomopomuas cBs3p. BaneHTHOCTS.
DeKTpooTpUIaTenbHOCTh. CTereHb OKUCIIEHHs. VIOHBI: KATHOHBI M aHHOHEI.

BemectBa MONEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTBA. THIIBI KPHUCTAIUTMUECKNX PEUIETOK.
3aBHCHUMOCTB CBOICTBa BEILIECTB OT THUIA KPUCTAJUIMYECKON PEILETKH.

[NonsTHe 0 mUCTIepCHBIX cHcTeMax. VICTHHHbIE M KOIIOHIHBIE pacTBOPEL. MaccoBast 1015l BEIECTBa B pacTBOpeE.

Knaccndukarmus HeopraHHYecKux coeinHeHWH. HoMmeHKiaTypa HEOpraHMYECKHMX BEHIECTB. | eHeTHJecKash CBS3b HEOPraHHIECKHX
BEIIIECTB, MPUHAIISKAIINX K PA3ITUIHBIM KIIaCCaM.

Xumunaeckast peakipst. Kitaccudukarms XUMIYECKHX peakiuii B HeOPTaHWIECKOW M OpraHMYeCKOH XMMHH. 3aKOH COXPaHEHUsI MacChl
BEIIIECTB, 3aKOH COXPAHEHUS 1 TIPEBPAICHNS SHEPTUH MIPU XUMIYECKHAX PEaKIHsIX.

CKOpOCTh peakiyy, e€ 3aBUCUMOCTh OT PaslIMUHBEIX (pakropoB. OOpaTHMBle peakIuH. XuMIdeckoe paBHOBecHe. DakTopsl, BIUSIONINE
Ha COCTOsTHME XUMHU4eckoro paBHoBecus. [Ipuaumm Jle [Harernse.

DnekrponuTideckast aucconuanys. CribHble W caabble AmmekTponuThl. Cpea BOAHBIX PAacTBOPOB BEILIECTB: KHUCHas, HEHTpaibHas,
IIeJIOYHAS.

OKHCIUTETBHO-BOCCTAHOBUTEEHBIE PEAKIIHH.

DKCIeprMeHTaTbHBIE METO/IBI M3Y4EHHS BELIECTB M MX MPEeBpalleHuil: feMoHcTpanust Tabnur «[leproandeckas cucteMa XHMHYECKIX
anementoB JI. M. MenneneeBay, u3ydeHHe Mojenell KPUCTAIMYECKUX PEIIETOK, HAONIOAEHWE W OIMCAHHWE JEMOHCTPALMOHHBIX U
11a00paTOPHBIX OIBITOB (Pa3IOKEHNE MIEPOKCH/IA BOIOPO/IA B MPUCYTCTBUH KaTaIU3aTOpPa, ONpPEeIeHHE CPe/Ibl PACTBOPOB BEILIECTB C IIOMOIIBIO
YHHBEPCAJIBHOIO MHAMKATOPA, PEAKIMM MOHHOrO OOMEHa), NPOBEIACHNE MPAKTHYECKOH paboThl «BiMsHHE pa3IMYHBIX (AKTOPOB Ha CKOPOCTb
XMMHUYECKON PEAKIIN.

PacuérHeie 3amaun.

Pacuétsl Mo ypaBHEHHSM XHMHMYECKMX PEAKILHi, B TOM YHCIE TEPMOXMMHYECKHE PAaCU&Thbl, Pacy€Thl C HCHOIb30BAHUEM IOHSITHUS
«MaccoBast A0Sl BEILECTBAY.

Heopranuyeckasi Xumust

Hemeramnbl. [lonoxenue nemeramuioB B Ileproanueckoil cucreme xmmumueckux aviementoB JI. . MenzeneeBa M 0coOGEHHOCTH
crpoeHus aToMoB. Du3nyeckue CBOHCTBAa HEMETAIUIOB. AJIOTPOIMS HEMETAIIOB (Ha MpUMepe Kuciopoza, cepsl, Gocdopa u yriepona).

XUMHUUECKUE CBOMCTBA Ba)KHEHIINX HEMETaJUIOB (I'aJIOreHOB, cepbl, a30Ta, ocdopa, yriepoaa 1 KpEeMHHUs) H UX COSTUHEHHI (OKCHIOB,
KHCJIOPOJICOIEPKAILUX KUCIIOT, BOJIOPOAHBIX COSIUHEHHN).

[IpumeHeHue BaXKHEHIINX HEMETAIIOB U UX COEIUHEHUH.

Merauel. [Tonoxenune meramwioB B [lepuonuyeckoit cucreme xumuueckux siaementoB J[. M. MenneneeBa. OCcOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0ueK aTroMoB MeTawioB. OOmue ¢usnueckue cpoiictBa MetauioB. CIUIaBbl METalIOB. DJIEKTPOXHUMHUUCSCKHHA DSl
HaNpsDKEHUM METalIoB.

XuMHUUecKre CBOWCTBA BAKHEHIIMX METAUIOB (HATpPHUM, KalWd, KaublMi, MArHui, aJlOMHHHUHA, LUHK, XPOM, KeJe30, Melb) U HX
COEJTUHEHUH.

OO1ue croco0bl MONMydeHUsI MeTaIUIOB. [IprMeHeHne METa/IIOB B OBITY M TEXHHUKE.

OKCMEepPUMEHTATbHBIE METOIbl W3YYEHUs] BELIECTB M UX MPEBPAIlCHMI: H3ydeHHe Komuekuun «MeTanasl U CIUIaBbl», 00pas3loB
HEMETAJUIOB, PEIICHUE YKCIEPUMCHTAIBHBIX 3a/1a4, HAOII0IeHHEe U ONICaHHEe IEMOHCTPALMOHHBIX U J1JaOOpaTOPHBIX ONBITOB (B3aMMOJCHCTBHE
THIPOKCHA AIFOMUHUS C PACTBOPAMHU KHCIIOT U ILeoueil, KaueCTBEHHbIE PEaKI[MU HA KAaTHOHBI METAJIIOB).

PacuérHele 3amaun.

Pacuétel Macchl BelecTBa Wik 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIHM 00bEMY OJHOTO U3 Y4acTBYIOLIMX B
PEaKIUK BeIIEeCTB, pacuérbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) TIPOYKTOB PEAKIIMH, €CIIH OJJHO U3 BELIECTB NMEET NPHMECH.

Xumus M KU3Hb

Posbp xumMuu B 00eCTieUeHNH IKOIOrMIECKOM, SHEPTETUUECKON U MHUILEBOH 0€30MacHOCTH, Pa3BUTHH MEAUIMHGL. [[OHATHE O HAyIHBIX
METO/[aX MMO3HAHUSI BEIECTB U XMMHUYECKUX PEeaKIHii.

Ipencrasnenust 00 OOIMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO MTOTY4EHHS BRKHEHIIINX BEIECTB.

YenoBek B MHpEe BELIECTB M MAaTE€pPUAJIOB: Ba)KHEHININE CTPOHUTENbHBIE MaTepHaibl, KOHCTPYKIMOHHBIE MaTepHaNbl, KPACKH, CTEKIIO,
KepaMHUKa, MaTepUaJIbl JUTsl JJICKTPOHUKH, HAHOMATepUaJlbl, OpPraHM4ECKHUe 1 MUHEpaJIbHbIEe Y00pEeHUS.

XuMusl W 370pOBbE UEJIOBEKAa: IPaBHIA HCIOIB30BAHUS JIEKAPCTBEHHBIX MPENaparoB, IpaBmia OE30MAaCHOTO HCIONb30BaHMS
MpenapaToB OBITOBOW XMMUH B TIOBCETHEBHOU KU3HU.

MexnpeaMeTHbIE CBS3U.

Peanmzamust MeXnpeqMeTHBIX CBsA3eH NpH HM3Y4eHHH OOIIEH W HEopraHM4Yeckol xXuMuu B 11 Kimacce OCyIIeCTBISETCS depe3
HCIIONB30BAaHNE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHH, TaK M TOHATHH, SBISAIOMINXCS CHCTEMHBIMU JUIS OTJENBHBIX IPEIMETOB
€CTEeCTBEHHO-HAYJHOT'0 IIUKJIA.



O6HII/Ie C€CTCCTBCHHO-HAYYHBIC ITOHATHSA: Hay‘IHbIﬁ (baKT, THUI0TE34a, 3aKOH, TEOPUsL, aHAaJIU3, CUHTE3, KJIaCCI/I(bI/IKaL[I/ISI, NEPUOANIHOCTD,
Ha6J’IIOﬂeHI/Ie, OKCIIEPUMEHT, MOACIMPOBAHUE, USMEPCHUEC, SABJICHUC.

Dusuka: Marepusd, SHEpPrus, mMacca, aToM, 3JIEKTPOH, ITPOTOH, HeﬁTpOH, HOH, HU30TOII, PaIMOAKTUBHOCTb, MOJICKYJIA, 3HepFeTquCKHfI
YPOBEHbB, BCLIECTBO, TEJIO, O6'béM, arperaTHoe COCTOAHMUC BEUICCTBaA, (bPI3PI‘IeCKI/Ie BCJIMYUHBI U €IUHUIIBI UX U3SMEPEHHUS, CKOPOCTb.

Buomnorwst: KJICTKaA, OpraHnu3M, SKOCHUCTEMA, 6I/IOC(1)epa, MaKpO- U MUKPOSJIEMCHTbI, BUTAMUHBI, oOMeH BCIICCTB B OpraHU3ME.

l"eorpaq)m[: MUHEPAJIbl, TOPHBIC TIOPOABI, TTOJIE3HBIE UCKOIMAE€MBIC, TOIIJIMBO, PECYPCHI.

Texuomorus: XUMHUUYECKast NPOMBIIUICHHOCTh, MCTAJUIyprusa, MIPOU3BOACTBO CTPOUTCIBHBIX MAaTcpualoB, CENLCKOX035HCTBEHHOE
IpOU3BOACTBO, MUIICBAs NMPOMBINIIICHHOCTD, ¢)apMaHCBTI/I‘leCKaH TNPOMBIIIIJICHHOCTD, ITPONU3BOACTBO KOCMETUYECKUX ITPENapaToB, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTC€pHaJioB, SJICKTPOHHAS IIPOMBIIIICHHOCTh, HAHOTECXHOJIOI'MH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOTPAMMBI IO XMMHUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHU

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHWS K pe3ylbTaTaM OCBOSHHS OOYYAIOIIMMHCS IIPOrpaMM CpeIHero olIero oOpa3oBaHUs
(JTMYHOCTHBIM, MeTalpeJMETHBIM M TpeIMeTHBIM). HaydHo-MeTomudeckoil OCHOBOH JUT pa3pabOTKM IUIAHUPYEMBIX pPEe3YyIIbTaTOB OCBOSHHMS
MIpOrpamMM CpeIHETo 00IIero 00pa30BaHus SBISETCS CHCTEMHO-AES TEILHOCTHBIN MOIXO]T.

B cooTBETCTBHHM C CHCTEMHO-AESATEIHHOCTHBIM TTOJXOA0M B CTPYKTypE JIMYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS NpenMeTra «XHMHS» Ha
YPOBHE CpeTHero o0Iero o0pa3oBaHusl BBIIENCHBI CIEIYIOIINE COCTABIISIONIIE:

OCO3HaHWE O0YJaIOIMMHUCS POCCHUICKON TPaIAHCKOH HMAEHTHYHOCTH — TOTOBHOCTH K CaMOpa3BHUTHIO, CaMOCTOSITEIIBHOCTH M
CaMOOIIPEIEIICHHIO;

HaJIMYe MOTUBALIUH K 00YUeHHIO;

LieJICHANPaBJIeHHOE Pa3BUTHE BHYTPEHHNX yOEXKICHHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH W HCTOPHYECKHUX TPaIUIHi 0a30BOit
HayYKH XUMHHU;

TOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCS B CBOECH JIESATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
MIPUCYIIIMMH [EJIOCTHOW CHCTEMe XMMHYIECKOTro 00pa3oBaHus;

HaJTMYHe TPaBOCO3HAHMS IKOJIOTHYECKOH KYIBTYPBI U CHOCOOHOCTH CTaBUTBD IIEJI U CTPOUTD JKH3HEHHBIE TUIAHBL

JIMgHOCTHBIE pe3yabTaThl OCBOCHUS NpenMera «XHMES» JOCTHIAloTCS B €IWHCTBE YUeOHOH M BOCHHTATENBHOW NESTENFHOCTH B
COOTBETCTBHM C I'YMaHHCTUYECKHMH, COLMOKYJIBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMH IEHHOCTSIMH M HJEATaMH POCCHHCKOTO T'PaKIaHCKOTO
obliecTBa, NMPUHATHIMU B OOLIECTBE HOPMAaMH U IPaBHIAMH IOBEICHUSA, CHOCOOCTBYIOIIMMH IPOLIECCAM CaMOMO3HAHMS, CaMOPa3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJIEHHS JIMYHOCTH 00Yy4JarOIIUXCsl.

JIM4HOCTHBIE pPE3y/IbTAaThl OCBOCHHUS INpeaMeTa «XUMHUsS» OTPaXaroT CHOPMUPOBAHHOCTH OINBITA MO3HABATEIBHOW U IPAKTHYECKOI
JEATEIbHOCTH 00YHaIOIMXCS 110 Peau3aliy IPUHATHIX B O0LIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS .

OCO3HaHHUS 00YHAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB 1 0053aHHOCTEH, yBayKEHHs K 3aKOHY M IIPaBOMOPAAKY;

MIPECTABIEHHS O COLMAIBHBIX HOPMaX U MPaBUIIaX MEXIMIHOCTHBIX OTHOIIEHHH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATEIBHOCTH IIPH CO3AaHMH y4eOHBIX POSKTOB, PEIICHUH y4eOHbIX M O3HABATENIbHBIX 3a/1a4,
BBINOTHEHUH XUMHYIECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JOTMKY M apryMEHThI JPYIHX NPH aHAIW3€ Pa3IMYHbIX BHIOB y4eOHOMH
JEATEIbHOCTH;

2) 1aTPUOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOT' O OTHOLIEHHs K HICTOPHYECKOMY M HAYYHOMY HACJIEIUI0 OT€UECTBEHHON XUMHU;

YBaXXKEHMS K IPOLIECCY TBOPYECTBA B 00JIACTH TEOPHUH M NPAKTHYECKOrO MPUMEHEHUsSI XMMHH, OCO3HAHHS TOT'O, YTO JOCTIKEHHS HAYKH
€CTh Pe3y/bTaT UIUTEIbHBIX HAOIIOAEHUIH, KPOIIOTIMBBIX 3KCIIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSHHOTO TPYAQ YYEHBIX U IIPAKTHKOB;

HHTEpeca ¥ NO3HABATEIbHBIX MOTUBOB B IIOJYYE€HHH U TOCIEIYIOIEM aHaIu3e HHYOPMALMU O MEPEIOBBIX JOCTIKEHHAX COBPEMEHHOI
OTCYCCTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHMUS, 3TUYECKOTO IOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalllH, CBSI3AHHBIE C XMMHYECKUMH SBICHUSMH, 1 NPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUEHTUPYACh Ha
MOPaJbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHHMBAaTh CBOE IMOBEJICHUE M MOCTYIKH CBOMX TOBAapHIIEH C MO3ULHUH HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
TOCTIEICTBUH 3THX MOCTYIKOB;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAHUs LIEHHOCTEH 370poBOro M Oe3omacHOro obpasa KU3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bu3nUECKOMY M ICHXMYECKOMY 37I0POBBIO;

coOJTIO/IeHHSI TTPaBHII GE30MacHOro O0paleHHs! ¢ BEIECTBAMH B ObITY, HOBCEJHEBHOI )KU3HU U B TPYAOBOH JEATENEHOCTH;

TIOHUMAHUSI IIEHHOCTH TPaBWI WHIUBUIYAIFHOTO M KOJJIEKTUBHOTO 0€30MacHOr0 MOBEJCHUS B CHUTYallUsIX, YITPOXKAIONIUX 3I0POBBIO U
JKM3HHU JIIOACH;

OCO3HaHUS MOCIEICTBUI U HENPUATHS BPETHBIX MPUBBIUCK (YIIOTPEOIESHHS aTKOTOJIsl, HAPKOTUKOB, KypEeHHs);

5) Tpy/10BOro BOCIIMTAHUSA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEOBATEIBCKON AESTENFHOCTH, OOLIECTBEHHO IONE3HOH, TBOPYECKOM M APYrux
BH/IaX ACSITEILHOCTH;

YCTaHOBKHU HA aKTUBHOE yJacTHE B PELICHHUHN NIPAKTHIECKHUX 337144 COI[MATbHOM HAIIPaBICHHOCTH (B paMKaX CBOETO Kiacca, IIIKOJIBI);



HHTEpeca K INPaKTUUECKOMY H3YUCHHUIO Mpodecchil pa3TugHOro poza, B TOM YHCIE Ha OCHOBE NPHMEHEHUs IIPEAMETHBIX 3HAaHHH I10
XUMUH;

YBaXXEHHS K TPYAY, JTIOJSIM TPYZa U pe3ylbTaTaM TPYAOBOI NEITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBHIYaJbHON TpaeKTOpHH oOpa3zoBaHMs, Oymymieil mpodeccu U peann3anuyi COOCTBEHHBIX
JKM3HEHHBIX TJIAHOB C YU4ETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIecTBa;

6) IKOIOrM1IeCKOro BOCIUTAHMUS:

9KOJIOTHMUYECKH LIeJIECO00Pa3HOro OTHOMICHNS K MPUPOAE, KaK HCTOUYHHKY CYIECTBOBAHUS XKU3HH Ha 3eMIIe;

TIOHUMAHUSI TJI00AJIBHOTO XapaKTepa 3KOJOTMUECKUX IPOOJIeM, BIMSHHS SKOHOMUYECKHX IIPOIIECCOB Ha COCTOSIHHE IPHPOTHOH M
COLIMAIIbHOM cpefbl;

0CO3HaHUS HEOOXOIMMOCTH MCHOJIB30BaHUS JOCTI)KEHNI XMMHH JUISl peIIeHHsT BOIIPOCOB PAIOHAIBHOTO IPAPOIOONIE30BAHNS;

aKTHBHOTO HETIPHATHS NEWCTBHH, NMPHHOCAIINX Bpea OKpYXKaIoIleil NMpUpOmHOI cpexe, YMEHHS IPOTHO3MPOBATH HEOIAaronpHsSTHBIE
9KOJIOTMYECKUE TOCIIEACTBHS IPEeIPHHIMAEMBIX ASHCTBUH M IPEIOTBPAINATh HX;

HaJIMYMS Pa3BUTOrO IKOJOTHYECKOTO MBIIUIEHHS, SKOJOTHUECKON KyNBTYpHI, OIBITA JESTEeIbHOCTH 3KOJOTMUECKON HaIlpaBIEHHOCTH,
YMEHHSI PYKOBOJICTBOBAaThCS HMH B II03HABaTENbHOM, KOMMYHUKATHBHOH M COILMAIBGHOM IIPAaKTHKE, CIOCOOHOCTH M YMEHHS AaKTHUBHO
MIPOTUBOCTOSTE HICOJIOTUH XeMO(pOOUH;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHIPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOHN NMPaKTHKH;

TIOHMMAHUSI CIIeIN(UKNA XVUMHH KaK HayKH, OCO3HAHMsS e€ poiu B ()OPMHUPOBAHWM PAIMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3/IaHUN
LIEJIOCTHOTO TIPE/ICTAaBICHNsI 00 OKpYKaromleM MHpe Kak O eIMHCTBE IPHPOIBI M 4eJIOoBeKa, B MO3HAHWUM NMPUPOAHBIX 3aKOHOMEPHOCTEH H
pelIeHN! MpodJIeM COXpaHEeHHsI IPUPOIHOTO PaBHOBECHS;

yOe)xIEHHOCTH B 0CO0OH 3HAUYMMOCTH XMMHH JUISI COBPEMEHHOHN IMBIJIM3ALNN: B €€ TYMaHHCTHUECKOH HANpaBIEHHOCTH M BaYKHON
POJIM B CO37aHMM HOBOW 0a3bl MaTepHAIBLHOW KYIBTYPHI, PEIICHNN TII00aIbHBIX MPOOIEM YCTOHYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON M HKOIOTHIECKOH O€30IMacHOCTH, B Pa3BUTHU MEIHUIINHBI, 00SCIICUEeHUH YCIIOBHI YCIIEITHOTO TPYAa U SKOJIOTHYECKH
KOM(pOPTHOI )KNU3HH KXKAOr0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAyJYHOI IPaMOTHOCTH: TOHUMAHUSI CYIIIHOCTH METOJ/IOB MO3HAHHS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOB30BaTh TOydaeMble 3HAHUS U1 aHalIM3a U OOBSICHEHUS SIBICHHH OKPYXKAIOIIEro MUpa M MPOUCXONIMX B HEM M3MEHEHHH, YyMEHUS
JenaTh 000CHOBaHHBIE 3aKIFOUSHHUS Ha OCHOBE HAayYHBIX (DaKTOB M MMEIOIUXCS TAaHHBIX C IENBI0 TOTYYeHUsI JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIFHO UCIIONB30BaTh XMMUYECKHE 3HAHUS JUIS PEIICHUs] POOJIeM B PEasTbHBIX )KU3HEHHBIX CHTYalUsIX;

HHTEpeca K MO3HAHUIO U HCCIIE0BATENILCKOH AeSTeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHMIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHHUW 10 XUMHHI
B COOTBETCTBHH C KU3HEHHBIMHU IIOTPEOHOCTSIMH;

HHTEpeca K 0COOCHHOCTSAM TpyZa B Pa3iIM4HbIX cdepax NpodhecCHOHATbHOM AeSTEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS YUeOHOr0 mpeaMera «XUMHUSI» Ha YPOBHE CpeIHEro o01ero oopa3oBaHus BKIIOYAIOT:

3HaYMMble U1 (POPMHUPOBAHUS MHPOBO33PEHUS O0YHaroMXCs MEXIAUCHMIUIMHAPHBIE (MEXKIIpeIMEeTHbIe) OOIICHAYYHbIC MOHATHS,
OTpaKaloIMe LEJIOCTHOCTh HAy4HOH KapTHHBI MHpa U CHELU(UKY METOJOB MO3HAHHs, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILECTBO, JHEPrus, sBICHHUE, IPOLECC, CHCTEMa, HAay4HbIH (aKT, NPUHLMI, T'MIOTE33, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIEIOBaHHUE,
HaOJI0IeHHE, U3MEPEHHe, IKCIEPUMEHT U IPYTHUe);

YHHBEpCAJIbHbIC Y4eOHble AeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKATHBHBIC, DETYIATHBHbBIE), oOecneunBaroie (HopMHpOBaHUE
(YHKLMOHAIBHON IPaMOTHOCTH U COLIMABHOM KOMIIETSHIIMU 00yqalOIInXCsL;

CIOCOOHOCTh 00YHAIONIUXCS HCIIOIb30BaTh OCBOSHHbIE MEXAUCLUILIMHAPHbBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHHBEPCAJIbHbIE Y4eOHbIE
JIEMCTBUS B IO3HABATEIbHON M COLIMATBHON MPaKTHKE.

MeranpeaMeTHble pPe3yJbTaThl OTPAXAIOT OBJIAJACHUE YHHMBEPCAIBHBIMHM Y4EOHBIMH I103HABATEIbHBIMH, KOMMYHHKATHBHBIMH U
PEryIsTUBHBIMU ACHCTBUSAMH.

OBJ1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEILHBIMH AeiiCTBUSIMM:

1) 6a30BbIe JTOTHYECKHUE NEHCTBUS:

CaMOCTOSITENILHO (hOPMYITMPOBATH U AKTYaJIM3UPOBATH NPOOIIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;

OIpENEIIATh 1IEJU ACSATENbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUM HX JOCTHIKCHHS, COOTHOCHUTH PE3yNIbTaThl AESTEIBHOCTH C
MIOCTABJICHHBIMHU LIEIIAMM;

HCIOJIL30BATh MPH OCBOCHUM 3HAHHUHN NPUEMBI JIOTMYECKOr0 MBIIUICHHS — BBIIEIATH XapaKTepHbIe IPU3HAKY MOHATHI U YCTaHABIMBATh
UX B3aUMOCB$I3b, HCIIOIB30BaTh COOTBETCTBYIOLIME OHATHS 111 OOBACHEHUS OTJENBHBIX ()aKTOB U SBICHHI;

BBIOMpPATh OCHOBAHUS M KPUTEPHUH I KJIACCU(DUKAIIMU BEIIECTB U XMMUYECKUX PEaKIii;

yCTaHABJIMBATh MPUYHHHO-CIIC/ICTBEHHBIE CBSI3M MKy N3y4aeMbIMH SBJICHHUSMU;

CTPOUTDH JIOTUYECKHE PACCY)KACHUsS (MHIYKTHBHbBIC, NEIyKTHBHBIC, MO AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B
paccMaTpUBaeMbIX SBICHUSX, HOPMYIMPOBATH BBIBOABI H 3aKIHOUYCHUS;

NPUMEHSATh B TpOLEcCe MO3HAHWSA, WCIOJb3yeMble B XMMHMH CHMBOJMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBATH MOJCIIBHBIC
NPEJICTaBICHUS] — XUMHUYECKHI 3HaK (CHMBOJ) 3JI€MEHTa, XMMHYecKas (opMysa, ypaBHEHHE XUMUYECKOH PEaklMy — MPU PEIICHUH Y4eOHbBIX
MO3HABATEIbHBIX M MPAKTHYECKUX 3a/1ad, NMPUMEHSTh HA3BaHHBIE MOJIENIbHBIC IPEJCTABICHUS Ui BBISBICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XMMHYECKHX PEaKLHIL.

2) 6a30BbIe HCCIeI0BaTeIbCKUE TeCTBUS:

BJIa/ICTh OCHOBAMHU METO/IOB HAYYHOT'O [IO3HAHUS BELICCTB U XMMUUYECKHUX PEaKIHii;

(bopMynupoBaTh HENU M 3aja4d HMCCIICIOBAHUS, HCIIONB30BaTh IOCTABJICHHBIC M CAMOCTOATEIBHO C(HOPMYIMPOBAHHBIE BOIPOCH B
KauecTBEe MHCTPYMEHTA TIO3HAHHS M OCHOBBI JUTsl (YOPMHPOBAHMUS THITOTE3HI TI0 TIPOBEPKE MPABUILHOCTH BBICKA3bIBACMbBIX CYXKIICHHI;



BIIQJIETh HABBIKAMH CAMOCTOSITENIFHOTO TUIAHMPOBAHWS M IPOBEICHUS YICHUYECKUX OSKCICPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HAOIO/IAaTh 32 XOJIOM IPOIIECCa, CaMOCTOSTENBHO MPOTHO3HPOBATH €r0 Pe3yNbTar, (OPMYJIHPOBATH OOOOMICHUS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJAbTATOB UCCIIECIOBAHUS, COCTABISITh 0OOCHOBAHHBIN OTYET O MPOJIETaHHOHN pabore;

MpHOOPETaTh OMBIT YYEHUYECKOH WCCIENOBATELCKOH M TPOCKTHOW JESTEIBHOCTH, TPOSBIATH CIHOCOOHOCTH W T'OTOBHOCTH K
CaMOCTOSITEIIBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKHUX 3314, IPUMEHEHHUIO Pa3InIHBIX METO/IOB MTO3HAHMS.

3) pa6oTa ¢ nundopmanueii:

OPUCHTUPOBATHCS B PA3IIMYHBIX HCTOYHUKAX MHPOPMALUH (HAYIHO-TIOMYIISIPHAS JTUTEPATypa XUMHUYECKOTO COACPIKAHMS, CIIPABOUHBIE
mocobusi, pecypcsl VHTepHETa), aHAIW3UPOBATh HH(POPMAIUMIO PA3IIMYHBIX BUJIOB W (OPM TPEICTABICHUS, KPUTHUYCCKH OICHHBATH €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUUBOCTD;

(hopMyTUpOBaTh 3alpOChl M MPUMEHSATH Pa3JIMYHBIC METOIBI NPU TOHCKE U OTOOpe MH(POPMALWK, HEOOXOMUMOM JUISl BBITIOJHEHHS
Y4eOHBIX 3a/1a4 ONPECIEHHOrO TUTIA,

MPHOOPETATh OIBIT UCIOIBE30BaHUs HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U PA3INYHBIX TIONCKOBBIX CHCTEM;

CaMOCTOSITEIIBHO BBIOUPATh ONTHMAIBEHYIO (GopMy TpecTaBlieHus HHGOpMANUH (CXeMbl, TpadhUKH, THAarpaMMBbI, TAOIHUIIbI, PUCYHKH U
Apyrue);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KAadyecTBE CpEJACTBA INpH paboTe ¢ XUMHUYECKOH WH(OpMAIMeil: MPUMEHSITh MEXKIIPEeIMETHEIC
(pm3nueckne 1 MaTeMaTHYECKNe) 3HAKK U CHMBOJIEL, GOpMYJIBI, aO0peBHATyphl, HOMEHKIIATYPY;

HCIIOJIE30BaTh U MPeo0pa3oBbIBATh 3HAKOBO-CHMBOIIMYECKHIE CPEICTBA HATIISTHOCTH.

OBianeHne YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH JIeliCTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBI B XOJe AWaiora ¥W/WIN AWCKYCCHH, BBICKA3bIBaTh HIIEH, (POPMYIHPOBATH CBOU
MPEUIOKECHUS OTHOCUTEIILHO BBHITIONTHEHUS TIPEITIOKEHHON 3a1a4u;

BEICTYIIaTh C TpE3EHTAIMeil pe3ynbTaToB I103HABATEIHHON JEATENBHOCTH, IOMYYSHHBIX CaMOCTOSTENFHO WM COBMECTHO CO
CBEpCTHUKAMH TPH BBIITOHEHUH XHMHYECKOTO JKCIEpUMEHTa, MPAKTHIECKOH padoTHI MO WCCIENOBAHHIO CBOMCTB HM3y4aeMBIX BEIUIECTB,
peanuzaimy yaeOHOro MpoeKTa U GopMyIHPOBAThH BEIBOJBI 10 Pe3yiIbTaTaM MPOBEIEHHBIX HCCIEIOBAHUM ITYTEM COTIIacOBaHMS MO3UIIMI B X0JIe
00CyK/IeHHs] 1 0OOMEeHa MHEHHUSIMU.

OBJaeHne YHUBEPCATBLHBIMH PeryJISITHBHBIMH /IefiCTBUSIMU:

CaMOCTOSITENFHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO MTO3HABATEILHYIO JIESTEIBHOCTD, OMpeaelss e€ eI U 3a/1aud, KOHTPOINPOBaTh
U 10 Mepe HeOOXOIMMOCTH KOPPEKTHUPOBATh IIpeyIaraeMblil ajlrOpUTM JSHCTBHI NMPHU BBHINONHEHHH Y4eOHBIX M HCCIEOBATENLCKUX 3ajad,
BEIOMpaTh Hanbosee 3QPEKTUBHBIN CIIOCO0 UX PEIISHNUS ¢ YI4ETOM MOMYIEeHHS HOBBIX 3HAHHUH O BEIIECTBAX U XMMHUUECKIX PEaKIHX;

OCYIIECTBIIATH CAMOKOHTPOJb CBOEH JEeSITEIbHOCTH Ha OCHOBE CAaMOAHAII3a M CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATBI
10 KJIACC

IpenMerHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKas XMMHUSD» OTPaXKaloT:

c)OPMHUPOBAHHOCT NPEICTABICHUH O XUMHUYECKOH COCTABIIAIONICH €CTECTBEHHO-HAYYHON KApTHHBI MMpA, POIM XUMHH B TO3HAHUU
SIBIICHUH TPUPOABI, B (POPMUPOBAHUM MBINUICHUS U KyIbTYPbl JUYHOCTH, €€ (hYHKIMOHAIBHOH I'DAMOTHOCTH, HEOOXOIMMOMW JUIS pEIICHUs
MPaKTUYECKHX 3a/]a4 ¥ SKOJIOIMYECKH 000CHOBAHHOI'O OTHOLLIEHHS K CBOEMY 3JJ0POBBIO U IIPUPOHON CpeJie;

BJI/ICHHE CUCTEMOM XHMHYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJNAraloIlMe IOHATUS (XUMHYECKUH 3JIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aTOMa, MOJIEKY/Ia, BaJICHTHOCTh, JIEKTPOOTPHLIATEIBHOCTb, XUMUYECKasi CBSA3b, CTPYKTYpHas (Gopmyia (pa3BEpHyTas U
COKpaIlI€HHas1), MOJIb, MOJISIpHAsi Macca, MOJISPHBIA 00BEM, yriepomHblil ckener, (QyHKIMOHAIbHAS TPYMINa, pajduKaj, U30MEpHs, U30MEphI,
TOMOJIOTMYECKUH DS, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOJ M A30TCOZCPIKAlLUE COSIMHEHHs, MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHHS); TEOPUH U 3aKOHBI (T€OpHsl CTPOSHHs OpraHnyueckux Bemects A. M. ByriepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH f3bIK XUMUH; MHUPOBO33PEHUECKHE 3HAHMS, JIKAIME B OCHOBE IOHMMAHWs NPUYMHHOCTH U
CHCTEMHOCTH XHMHYECKHUX SBJICHUH, (AKTONOrMYEeCKHEe CBEICHHS O CBOMCTBAX, COCTaBE, IONYYCHMM M OE30IaCHOM HCIOJIb30BAHUU
Ba)KHEHIINX OPraHMYECKUX BEIECTB B OBITY ¥ IPAKTHYECKOM JEATEbHOCTH YeI0BeKa;

cOPMUPOBAHHOCTE YMEHHMH BBIABIATH XapaKTEpHble HNPHU3HAKK IIOHATHH, YCTaHABIMBATH MX B3aHMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLME MOHATHS PH OIIMCAHUH COCTABA, CTPOCHUS U IIPEBPALLCHUN OPraHUYeCKUX COeIMHEHHN;

cOPMUPOBAHHOCTH YMEHHH HCIONB30BaTh XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBIICHHSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHOI) (OpMyIl OPraHMYECKHUX BEIIECTB U YPABHEHHH XMMHYECKUX PEaKLHi, 3rOTABIMBATh MOJEIN MOJIEKYJ OPIaHMYECKUX BELIECTB
JUIsL WIUTFOCTPALIMKM UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

cOPMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPHHAJICKHOCTh M3yYSHHBIX OPraHMYECKMX BEIIECTB II0 MX COCTaBY U CTPOCHHIO K
onpeeIEHHOMY Ki1acCy/TpyIne coeJUHEeHHH (YrIeBOI0OpO/Ibl, KUCIOPO M a30TCOSPIKAINE COSANHEHNUS, BHICOKOMOJIEKYISAPHBIE COSANHEHNUS),
JlaBaTh UM Ha3BaHus 1o cucremaTtnyeckoii Homenkiaatype (IUPAC), a Takke MPUBOAWTH TPUBHAIIBHBIC HA3BAHHS OTACIBHBIX OPraHUYECKHX
BEILECTB (ITHIICH, TPOIMJIEH, alleTHUIICH, STUICHIIMKOMb, TIMIEpHH, GeHom, GopManbaer], aleTalbIern, MypaBbUHas KUCIO0Ta, YKCYCHas
KHUCIIOTA, OJISMHOBAs KUCIIOTA, CTEAPHHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, KpaxMal, LeJUIHII03a, TIHIMH);

cOPMHUPOBAHHOCTH YMEHHSI ONPEEIIATH BU/IbI XUMUYECKOH CBS3M B OPraHUYECKUX COSIMHEHHAX (OIMHAPHBIC U KPaTHBIC);

cOPMHPOBAHHOCTH YMECHUS NPUMEHATH IOJOXKEHHS TEOPHH CTPOSHHUsS OpraHmueckux BemiecTB A. M. ByriepoBa mis oObscHeHHs
3aBHCHMOCTH CBOICTB BEIIIECTB OT MX COCTaBa M CTPOCHHSI; 3aKOH COXPAHEHHsI MAcChl BEIIECTB,;

cOPMHUPOBAHHOCTH YMEHHI XapaKTepH30BaTh COCTAB, CTPOCHUE, (U3MYECKHE M XMMHYECKUE CBOMCTBA THIMYHBIX IpEICTABHTENCH
Pa3IMYHBIX KIACCOB OPTaHMYECKHUX BEUIECTB (METaH, 3TaH, ITUIICH, MIPOMWIICH, alleTHiIeH, Oyraauen-1,3, metunOyraauen-1,3, 6eH301, METaHOI,
9TaHOJ, STWICHIIIUKONb, TIIULIEPHH, (EHOI, alleTalbAerH/l, MypaBbHHAas U YKCYCHAsl KMCJIOTHI, TIIIOKO3a, KpaXMaJl, LIeJUTI0I03a, aMHHOYKCYCHas
KUCIIOTA), WUTIOCTPUPOBATh 'EHETHYECKYIO CBS3b MEXIY HUMH YPAaBHCHHSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKLHi C HUCHOIb30BaHUEM

CTPYKTYPHBIX (HhOpMyIT;



c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEpH30BAaTh MCTOUYHHKU YTIEBOZOPOAHOTO CHIPhsS (HE(Th, MPUPOAHBIN Tra3, yroiab), CIOCOOBI HX
nepepaboTKH M MPAKTHYECKOe IIPHIMEHEHHE ITPOLYKTOB MepepadOTKH;

c(OpMHPOBAHHOCTH YMEHHH TPOBOAUTD BEIYHCICHHS IT0 XMMHYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA NCXOTHOTO BEIIECTBA
WU TIPOJYKTA PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OHOTO U3 HCXOAHBIX BEIECTB WU IIPOAYKTOB PEaKINHN);

cOpMHUPOBAHHOCTh YMEHHMI BIAJETh CHCTEMOI 3HaHMII 00 OCHOBHBIX METOIAX HAYYHOrO IMO3HAHWS, WCIOIB3YyeMBIX B XUMHHU IPH
M3y9EeHHUHN BEIIECTB U XMMHUYECKUX SBICHUH (HaOIoneHne, n3MepeHne, SKCIIepIMEHT, MOACINPOBAHNE ), HCIIOIb30BATh CHCTEMHBIC XMMIUECKUE
3HAHMS JUIS IPUHATHS PEIICHNH B KOHKPETHBIX XM3HEHHBIX CUTYAIMSX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHUEM;

cOpMHUPOBAHHOCTh YMEHHMH COONIOAATh NMpaBHia MOJNB30BAHHS XHMMHUECKOH IOCYIOH M J1abOopaTOpHBIM OOOPYJOBaHHEM, a TaKKe
IIpaBuiIa 00palIeHNs C BEIECTBaMH B COOTBETCTBHUY C HHCTPYKIMSIMU TTO BBITIOJTHEHHIO JIAGOPATOPHBIX XUMHUYECKUX OITBITOB;

cOpMHUPOBAHHOCT YMEHHH IUIAHUPOBATh W BBHINOIHATH XMMHYECKHH AKCIEPHMEHT (IIPeBpalIeHMs OPraHMYeCKUX BEIIECTB IIPH
HarpeBaHuM, IIOJIydYCHHE JSTWJIEHa M W3y4eHHEe €ro CBOMCTB, KaYeCTBEHHBIE PEAKIMM OpraHWYEeCKHX BEINECTB, ACHATypalus OENKOoB Ipu
HarpeBaHUM, [IBETHBIE PEaKINH OEIKOB) B COOTBETCTBHH C IIPABIIAMH TEXHUKH 0€30I1aCHOCTH IIPU 0OpAIeHNH C BEIIECTBAaMHU M 1abOpaTOpHEIM
000pyIOBaHMEM, NPEICTAaBIATh pE3YAbTATHl XUMHUYECKOIO JKCHEpHMEeHTa B (OpMe 3alicCH YpaBHEHHWH COOTBETCTBYIOIIMX pEAKIUH H
(opMyITpOBaTH BEIBOABI HA OCHOBE 3THX PE3Y/IbTaTOB;

cOpMHPOBAHHOCTh YMEHUH KPUTHUUECKU aHAIN3UPOBATh XUMHYECKYI0 HHPOPMALHUIO, OIYIaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpENCTBa
MaccoBoi nHpopManuH, HTepHeT 1 Ipyrux);

c)OPMUPOBAHHOCTb YMEHHMII COOJIOJATh MpaBHIIa KOJOTHUYECKU IIeI1eCO00pPa3HOro MOBEAECHHS B ObITY M TPYHOBOH AEATENLHOCTH B
LeNSIX COXPAHEHHSI CBOETO 310POBbS M OKPYXKAIOIIEH NPHPOTHOH Cpensl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MEI
OIpEeIeIEHHBIX OPTaHUIECKHX BEIIECTB, MOHUMast cMbICH mokazaTens [1/1K, mosicHaTs Ha mpuMepax crioco0Bl YMEHBIICHHUS U IIPEA0TBPAIICHHS
HX BPEITHOTO BO3ICHCTBUSI Ha OPTaHU3M YeJIOBEKa,

JUISL 00YJalOIIMXCS C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS: YMEHHE NPHMEHSATH 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOIax
TTO3HAHUSI BEIIECTB ¥ XUMUUECKUX SIBICHHH;

JUIsL CIICTIBIX M CNIA0OBHUAAIIMX OOYHAIOIIMXCS: YMEHHE HCIOIb30BaTh pelbe()HO-TOUEUHYI cucteMy oOo3HaueHuit JI. Bpaiing mwis
3aIMCH XUMHYECKUX (HOpMyIL.

11 KUIACC

[IpenmerHbIe pe3ynbTaThl OCBOSHHS Kypca «OO0Imas 1 HeopraHudecKast XUMUsD) OTPaXKaroT:

c(OpMHPOBAHHOCTh TPEJCTABICHUNA: 0 XMMUUYECKOH COCTABIISIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIM XHMHUH B TIO3HAHUU
SIBJICHUH TIPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS U KYJIBTYPHI JUYHOCTH, € (QyHKIMOHAJIBHOH TpaMOTHOCTH, HEOOXOIMMOH JUISl pelIeHHs
MPaKTUYECKHX 3a]a4 M SKOJIOIMYECKH 000CHOBAaHHOI'O OTHOLLICHHS K CBOEMY 3/I0pPOBBIO M IPUPOIHOH Cpee;

BJIaJICHUE CUCTEMON XUMHUYECKHX 3HAHHUH, KOTOpasi BKIIOYAET: OCHOBONOJIATAIONINE TIOHATHS (XMMHYECKHIA 3JIEMEHT, aToOM, U30TOI, S-,
p-, d- aMeKTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAIEHTHOCTD, JNEKTPOOTPHIATEILHOCTD, CTEIICHb OKUCIICHHS,
XMMHYECKast CBs3b (KOBaJICHTHAsl, HOHHAs, METAJUINYECKas, BOJOPOIHAS), KPUCTANINYECKas: PEIUETKA, THUIIBI XUMHYECKUX PEAKLHH, pacTBop,
NEKTPOJIUTHI, HENIEKTPOJIUTBI, HIEKTPOIUTHYECKAS IUCCOLUALHSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOH PEaKLH, XUMHUYECKOe
PaBHOBECHE); TEOPHH M 3aKOHBI (TEOpHs NIEKTPOIUTHUYECKOH IHUCCOLMALNM, nmepuopndeckuil 3akoH [l M. MenzneneeBa, 3aKOH COXpaHEHUs
Macchl BEILECTB, 3aKOH COXPAaHEHMS M MPEBPAIIECHHS 3HEPrHH MPH XMMHYECKUX PEaKIUsX), 3aKOHOMEPHOCTH, CHMBOJIIMYECKUN SA3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMUS, JIXKAIINE B OCHOBE IIOHMMAHMS IIPUYMHHOCTU M CUCTEMHOCTH XUMHYECKUX SBJICHUH, (aKTOIOrHYEeCKUe CBEACHUS
0 CBOMCTBaX, COCTaBe, MOMYYEHMHM M OE30IIaCHOM HCIOJIb30BAHMM BA)XKHEHIIMX HEOPraHMYECKUX BELIECTB B ObITy W IPAKTHYECKOM
JeSATEbHOCTH YEJIOBEKa;

cOPMUPOBAHHOCTE YMEHHMH BBIABIATH XapaKTE€pHble HPHU3HAKK IIOHATHH, YCTaHABIMBATH MX B3aHMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILME MOHATHS NPH OIMCAHWH HEOPTaHMYECKUX BEILECTB M MX IPEBPAILCHUIA;

c)OPMUPOBAHHOCTH YMEHHMII UCIIONB30BATh XMMHYECKYI0 CHUMBOJHKY IJIs COCTaBJICHHs (OPMYJ BELIECTB U YPABHEHHMIl XMMHYECKUX
peakumii, cucremarnueckyto HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHHs OT/CNIBHBIX HEOPraHMYECKHX BellecTB (yrapHbli ras,
YIJIEKHUCIIBII a3, aMMHAK, raléHasi U3BeCTh, HeraléHasi U3BeCTh, IMTHEBAs COA, UPHUT U IPYyTHe);

cOPMUPOBAHHOCTH YMEHHUH ONpPEAEIISATh BAICHTHOCTh M CTENEHb OKHMCICHHMS XMMHYECKUX 3JIEMEHTOB B COCIMHEHUAX Pa3IMYHOTO
cocTaBa, BHJ XUMHYECKOH CBA3M (KOBAJCHTHAs, WOHHAs, METAUIMYECKAs, BOJOPOAHAS) B COCAMHEHHUSX, TUI KPHCTALIMYECKOW PEETKH
KOHKPETHOrO BellecTBa (aTOMHAs, MOJICKY/ISIpHAs, HMOHHAs, METaNIMYecKas), XapaKkrep cpelpl B BOAHBIX pAacTBOPAaX HEOPraHUYECKHX
COCIMHCHMIA,

cOPMHUPOBAHHOCTE YMEHUH YCTaHABIMBATh IIPUHA/UICKHOCTh HEOPraHMYECKMX BELIECTB 0 HMX COCTaBy K ONpPEACIEHHOMY
KJ1acCy/Tpynie CoeAMHEHNH (MIPOCThIE BEIIECTBA — METAIUIBl U HEMETaJUIbl, OKCHIIbI, OCHOBAHMS, KUCIIOTbI, aM(pOTEpHbIE THIPOKCUIIBI, COJIN);

cOpPMHPOBAHHOCTh YMEHHH pacKpbhIBaTh CMBICH Tepuoxuueckoro 3akona J[. V. MeHneneeBa U JeMOHCTPHPOBATH €ro
CHCTEeMaTH3UPYIOILYIO0, O0BSCHUTENBHYIO U MPOTHOCTHYECKYHO (DyHKIINH;

cOPMHPOBAHHOCTH YMEHHUH XapaKTepH30BaTh AMEKTPOHHOE CTPOSHHUE aTOMOB XMMHYECKHX 31eMeHTOB 1—4 nepuonos Ilepuonuueckoit
CHCTEMBI XMMHYECKUX dmemenToB JI. Y. MeHneneesa, HCHIOMB3Ys MOHATHS «S-, P-, (-3JE€KTPOHHBIC OPOUTANINY, «IHEPreTHUYSCKUE YPOBHUN,
OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHHUSI CBOHCTB XMMHYECKHX AJIEMEHTOB M MX COSAMHEHHH 110 IeproaMm 1 rpymmnam [lepuonudeckoii cucteMbl
xuMuueckux snemeHToB [1. YI. Menneneena;

cOPMHPOBAHHOCTE YMEHHH XapaKTepU30BaTh (OMHMCHIBATH) OOLIME XUMHYECKHE CBOWCTBA HEOPraHMYECKHX BEILIECTB Pa3IMYHBIX
KJ1accoB, TOATBEPI)KIATh CYIIECTBOBAHHE T'€HETHYECKOM CBA3M MEXKIYy HEOPraHMYEeCKUMH BELIECTBAMU C IIOMOIIBIO  YpaBHEHHH
COOTBETCTBYIOIMX XUMHUUYECKHX PEAKIIMi;

cOPMHUPOBAHHOCTH YMEHHMS KIIACCH(PUIMPOBATh XUMHUUECKHE PEaKIUM 10 PA3TMYHBIM MPU3HAKaM (YUCITy U COCTaBY pearupyrominx
BEIICCTB, TEIIOBOMY 3P PEKTy peakliui, N3MEHEHHIO CTETICHEH OKICICHUS SJIEMEHTOB, 00OPAaTHMOCTH PEAKILUH, YIACTHIO KaTaIn3aropa);

cOPMHUPOBAHHOCTE YMCHHH COCTAaBJIATh YPAaBHEHHS DPEaKUHUH pa3iIMYHBIX THIIOB, IMOJHBIC M COKPAIUEHHBIC YPABHEHMS PEaKIMi
HOHHOTO OOMEHA, YYUTBIBAsl YCIOBHUS, TIPH KOTOPBIX 3TH PEaKIUH HAYT JI0 KOHIIA,



c)OPMUPOBAHHOCTb YMEHHUH NPOBOAUTH PEAKIMH, MOATBEPKIAIONINE KAUYECTBEHHBIH COCTaB Pa3JIMYHBIX HEOPTaHMYECKUX BEILECTB,
PAcro3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIaHUYECKHX BEILIECTB;

cOPMUPOBAHHOCTh YMEHUH pPAcCKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHH IOCPEACTBOM COCTABICHUS
9NEKTPOHHOr0 OajlaHca STUX peaKiuii;

c)OPMUPOBAHHOCTH YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOH PEaKIMH OT Pa3iMYHbIX (haKTOPOB; XapaKTep CMELIECHHUs
XMMHYECKOTO0 PaBHOBECHS B 3a8BUCHMOCTH OT BHEIIHero Bo3aeiicTaus (npunuu Jle Ilarense);

c)OPMUPOBAHHOCT YMEHHH XapaKTePU30BaTh XUMHYECKHUE IPOLECCHI, JISKAIIUE B OCHOBE HPOMBIIUICHHOTO IOJNYYEHUs CEPHOH
KHUCJIOTBI, aMMHUAKa, a TaKkxke chOPMHPOBAHHOCTH IPEACTaBICHHUI 00 OOIIMX HAYYHBIX MPUHIMUIAX U KOJIOIMYECKUX MpobiieMax XUMHYECKOro
IIPOM3BOJICTBA;

c)OPMUPOBAHHOCTH YMEHHUH IPOBOAUTH BBIYUCIIEHHUS C UCHOJIb30BAHUEM IMOHATHS «MaccoBasi 0N BEIECTBA B PACTBOPE», 00BEMHBIX
OTHOIICHUH I'a30B NPU XMMHYECKUX PEaKIMAX, MAcChl BEIIECTBA WM 00bEMA ra30B 110 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MACCE HIM 00BEMY
OJIHOTO M3 Y4acCTBYIOIIUX B PEAaKIMH BEIIECTB, TEIIOBOro d(deKra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MACChl BELIECTB, IPEBPAILCHHS U
COXpaHEeHUsl SHEPTHY;

cOpMHPOBAHHOCTh YMEHHH COONIOAATh NMpaBHiIa IMOJNB30BAHHS XUMHUYECKOH MOCYHOH M J1a0OpaTOpHBEIM OOOPYIOBAaHHMEM, a TaKKe
IpaBuIia 0OPAILEHNs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIHUSIMU I10 BBIIIOJTHEHUIO J1a00PATOPHBIX XUMUUYECKHX OIIBITOB;

c)OpMHUPOBAHHOCTH YMEHUH IIIAHUPOBATD U BBINONHATH XMMHUECKIH 3KCIIEPUMEHT (Pa3oKeHne MepoKCHaa BOAOPO/ia B MPUCYTCTBHU
KaTalu3aTopa, oNpesieIeHHe Cpe/ibl PACTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHANKATOPA, BIMSHUE Pa3IMYHbIX ()aKTOPOB HA CKOPOCTh
XMMMYECKOH peaklnH, peaklid HOHHOro oOMEeHa, KaueCTBEHHbIE PEaKlMi Ha Cynb(ar-, KapOOHaT- ¥ XJIOPHUA-aHUOHBI, HA KATHOH aMMOHUS,
peIlICHHE KCIIEPUMEHTANIBHBIX 3aJa4 1o TemaM «Metamiel» 1 «HeMmeramisl») B COOTBETCTBHM C NMPAaBUJIAMH TEXHUKH OE30IIaCHOCTH IIPU
obpallleHnH C BeIlecTBaMM U Ja0OpaTOPHBIM O00OPYHOBaHHEM, IPEICTABIATh PE3yNIbTaThl XMMHYECKOrO AKCIIEPHMEHTAa B (OpME 3aIucu
YpaBHEHHUI COOTBETCTBYIOLINX PEAKIMil U OPMYIINPOBATH BBIBO/IBI HA OCHOBE 3THX PE3YJIbTATOB,;

c)OPMUPOBAHHOCTH YMEHNH KPUTHYECKU aHATM3UPOBATH XUMUUECKYI0 HH(OPMALHIO, TTONTYy4aeMyr0 U3 PAa3HBIX HCTOYHHKOB (CPE/CTBa
MaccoBOi KOMMYHUKaIH, VIHTepHeT U Apyrux);

c)OPMUPOBAHHOCTH YMEHHI COOJIOATH IPaBHIa HKOJOTMYECKU IeIeCO00pPa3HOro MOBEJEHHS B ObITY M TPYHOBOH IEATEIBHOCTH B
LEIIX COXPAHEHHs CBOETO 310POBbSl M OKPYKAIOIIEH NPUPOIHOH Cpelbl, OCO3HaBAaTh OMACHOCTb BO3JCHCTBHS Ha JKMBBIE OPraHH3MbI
OIpe/IeIEHHBIX BEIECTB, IIOHMMas cMblci nokaszarens [1/IK, moscHsTh Ha mpuMepax crnocoObl YMEHBIIECHHS U MPEJIOTBPAIEHHS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M UEJIOBEKa;

IU1sL O0YHaIOIMXCA C OrPaHUYEHHBIMHM BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE HPHMEHSTh 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METOIAX
MO3HAHUS BEIIECTB U XUMHUYECKHUX SBICHUM;

JUIsL CIICTIBIX M CNTA0OBUAAIIMX OOYHAIOIIMXCS: YMEHHE HCIOIb30BaTh pelbe()HO-TOUEUHYI cucreMy oOo3Hauenuit JI. Bpaiinsg mwis
3aIMCU XUMHYECKUX (OpMYIL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3nesioB U TeM (undposbie)
Ne n/m KonTp. IIpak
NMPOrpaMmbI Bcero o0pa3oBaTebHBI
pa6oThl | padoTHI
e pecypcsl
Pa3zgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOl XUMHUH
IIpeamer oprannueckoil xumuu. Teopus
P P ? http://school-
11 CTPOCHUS OPTaHWYECKUX COeqMHEeHnH A. M. 3 .
collection.edu.ru
Byrnepoa
Uroro mo pazneny 3

Pazpen 2. Yraeponopoasl

2.1 [IpenenbHbBIE YTIEBOIOPOIBI — aTKAHBI 2
99 HenpenenbHbie yrieBOIOPO/IbI: ATKEHBI, 6 1
aJIKaJIMEHbI, ATKHHbI
2.3 ApoMaTHYecKHe YTIIeBOI0POIbI 2
54 [IpupoaHbIe KICTOYHUKH YTIIEBOIOPOIOB U UX 3 1
niepepaboTka
Wroro no pazneny 13

Pazpen 3. Kucnopoacoaep:kamue opranHudeckue coeJuHeHus

3.1 Cnuptsl. enon 3 ‘ ‘



http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.2 Anpaerunsl. KapOOHOBBIE KUCIIOTEI. 7
' Cnoxuble dGUpbI
3.3 YrieBos 3 1
Uroro o pazgeny 13
Pa3nen 4. Azorcoaep:kamue opraHudeckue coeIuHeHust
4.1 ‘ AwMuHBl. AMUHOKUCIOTHL. benku 3 ‘ ‘
Hroro no pazaeny 3
Paspnen S. BeicokoMoJIeKy IsIpHbBIE COEIMHEHUS
5.1 ‘ [Mnactmaccel. Kayayku. Bonokna 2 ‘ ‘
Hroro no pazaeny 2
OBHIEE KOJIMYECTBO YACOB 1O I[TPOT'PAMME 34 2
11 KUIACC
KosmuecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3iesioB (undposrbie)
KonTtpoabHbie IIpakTueckue
n/n U TEM NMPOrPaMMBbl Bcero o0pa3oBaTejibHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMUHU
CrtpocHre aTOMOB.
ITepuoanueckuii 3aK0H 1 htto://school
11 [epuonuyeckas cucrema 3 ATALTSCNO0™
collection.edu.ru
XUMHYECKUX deMeHToB /.
N. MenpeneeBa
CrtpocHue BelecTsa.
1.2 4
MHoroo0pa3sure BeIecTB
1.3 XHUMHYECKUE PEaKIIHH 6 1 1
Uroro mo pazneny 13
Pazpnen 2. Heopranuyeckasi Xumust
2.1 Meramibt
2.2 Hemerammst 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPTaHUYECKHUX BEIIECTB
HUroro mo pazneny 17
Pazpen 3. Xumus u KM3Hb
3.1 XUMUS ¥ )KU3HD 4
Uroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB 34 5 3

10 ITPOI'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Koua-Bo
Ne Mara JonosHuTeIbHASA
Tema ypoka 4acoB
n/m H3y4eHUust uHpopmanus
Bceero
[Ipeamer opraHn4ecKON XUMHH, €€

1 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 01.09.2023

9 Teopust cTpoeHHUSI OPraHUYECKUX COCTUHEHUN A. 1
M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHHS 08.09.2023
[IpencraBnenue o KIacCUPUKALUA OPTAHUIECKUX

3 peniecTB. Homenkiarypa (cuctematuyueckas) u 1

B ypa ( ) 15.09.2023
TPUBHATBHBIC HA3BAHUS OPTAHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psif 1
22.09.2023

5 MertaH 1 3TaH — IpOoCTEeNIINE MPEACTABUTEN 1
aJIKaHOB 29.09.2023

6 AJIKeHBI: COCTaB U CTPOCHHE, CBONCTBA 1

POCHHE, 06.10.2023
OTHIIEH Y IPONHJIEH — MPOCTEMNIINE

7 1
MIPEACTABUTEH AIKEHOB 13.10.2023
[Tpaktrueckas padota Ne 1. «[lomydeHue sTriIeHa 1

8 . 1
M3Yy4YEHUE €ro CBOMCTBY 20.10.2023

9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TonydyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI 27.10.2023
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKHUI Psll. ALIETHUICH — IPOCTCHIIIHI 1

AL A P 10.11.2023
MPEeACTaBUTEb ATKUHOB
11 BrrunciieHus 1o ypaBHEHHIO XUMHYECKON peaKIun 1
P peait 17.11.2023
12 ApeHbl: 0eH30.1 ¥ TOJIyOJI. TOKCHYHOCTh apeHOB 1
P Y P 24.11.2023
I'eneTnyeckas CBsI3b YII€BOJAOPOIOB,

13 1
MPUHAUISKANNX K PA3IUYHBIM KJIaccaM 01.12.2023
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB!

14 MIPUPOIHBIN T'a3 U MOITYTHBIE HEPTAHBIC T'a3kl, 1

pApes e ¢ 08.12.2023
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:
15 MPUPOHBIN T'a3 U OMYTHEIC HS(DTIHBIC Ta3kl, 1
pApes o b 15.12.2023
He(Th U MPOAYKTHI €€ epepaboTKu
16 KonTpoibHas paboTa o pa3aeny «YTIEBOIOPOIb) 1
p p pazaeiny A0pona 22 12.2023
17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI: METAHO U 1




3TaHoJl. BonopoaHas cBs3b

29.12.2023

MHoroaToMHBIC CIIUPTHI: STUJICHTJIMKOJIb U

18 1
TJIUIEPUH 12.01.2024
DeHO: CTPOCHUE MOJICKYIIBI, PU3NICCKUE U
19 . 1
XUMUYECKUE CBOWUCTBA, MPUMEHEHHE 19.01.2024
20 Anpaeruapl: GopManbAETH/I U alleTalIbICTUI. 1
AneroH 26.01.2024
OnHOOCHOBHEIE MTpEeIbHBIC KApOOHOBBIE
21 1
KHUCJIOTBI: MypaBbUHAS U YKCYCHAasI 02.02.2024
[Ipaktuyeckas padora Ne 2. «CBoiicTBa pacTBopa
22 . 1
YKCYCHOUM KHUCTIOTBI» 09.02.2024
CreapuHOBast U OJICMHOBASI KHCIIOTHI, KaK
23 1
MPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT 16.02.2024
24 MpbUia Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX 1
Molol1Iee JeiicTBIe 01.03.2024
CrnosxHble 3(hupbl KaKk MPOU3BO/IHbIE KAPOOHOBBIX
25 1
KHUCIIOT. [ MIposn3 closkHBIX 3(pUpoB 15.03.2024
26 JKupsl: THAPOIN3, MPUMEHEHUE, ONOJIOTHIeCKas 1
POJIb JKUPOB 05.04.2024
VYrneBojpl: cocTa, Kiaccudukamus. Bakueiinme
27 1
MPEeACTaBUTENH: TIIIOK03a, (PPYKTO3a, caxapo3a 12.04.2024
28 K 1
paxmMai ¥ 1eJUTI0JI03a KaK MPUPOAHbIE TTOJTHUMEPHI 10.04.2024
KonTtponbHas padoTa mo pasaery
29 K 1
«Kucnopoacoaepkariye opraHuuecKue 96.04.2024
COEJIMHEHUS
30 A : 1
MUHBI: METHJIAMUH U aHUJIHH 03.05.2024
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUE
31 0 . 1
COEJIMHEHUS, X OMOJIOTHYECKOE 3HAUCHUE 10.05.2024
IlenTuael
39 benku kak mpupoHbIe BBICOKOMOJICKYIISIPHBIE 1
COEIMHEHUSA 17.05.2024
33 OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX 1
COCIMHEHUN 24.05.2024
OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX
34 . 1
coenuHeHuil. [lmacTmaccsl, kaydyky, BOJOKHA 31.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIACC
Koa-Bo
Ne Hdara JononnutenbHas
Tema ypoka 4acoB
n/n H3y4YeHHUH HHpopManus

Bcero




XUMHUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(HTYpaLus aTOMOB

07.09.2023

Ilepuopuueckuii 3akoH u Ilepuoguueckas cucrema
XUMuUueckux sneMeHToB [l. M. MenneneeBa, ux cBs3b C
COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

14.09.2023

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX
3JIEMEHTOB U UX COSAUHEHUH 110 IpynIaM U IepUOAaAM.
3HaueHHe MepUoANYECKOro 3aKOHA U CHCTEMBI
xumuyeckux anemenTos .M. MeHnneneeBa B pa3BUTHU
HayKU

21.09.2023

Crpoenue BelecTBa. XUMHUUECKas CBSI3b, €€ BUIDL;
MEXaHU3MbI 06pa30BaH1/151 KOBAJICHTHOM CBS3H.
Bonoponnas cBs3b

28.09.2023

BasenTHOCTB. DIEKTPOOTPHUIIATEIBHOCTE. CTEeHb
okucienus. BemecTBa MoeKynIsspHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUSI

05.10.2023

ITondarue o qucnepcHbIx cucremax. IcTUHHBIE U
KOJUTOWIHBIE pacTBOpbl. MaccoBast 10151 BELIECTBA B
pactBope

12.10.2023

Knaccudukamms 1 HOMEHKIATypa HEOPTaHHYECKIX
coeuHeHUH. ['eHeTnyueckas CBsI3b HEOPTraHUYECKUX
BEIIIECTB, PA3INYHBIX KJIACCOB

19.10.2023

Kiaccudukars XMMIIeCKUX PeaKIuii B
HEOPTaHWYECKOW M OPTaHWYECKOW XUMHHU. 3aKOH
COXpaHEeHH MacChl BEUIECTB; 3aKOH COXPaHEHUS U
MIpEeBpAIIEHHUS YHEPTUN TPH XUMUYECKUX PEAKIIHIX

26.10.2023

Ckopoctb peakmun. OOpaTuHMBbIC peakITuu. XHMHIECKOEe
paBHOBecHe

16.11.2023

10

[Ipaktrueckas padora Ne 1. «Brnusame pa3mundHbIX
(haKTOpOB HA CKOPOCTh XMMHYECKON PEAKITHID)

23.11.2023

11

OnekTponuTHyueckas qucconuanus. [lonstue o
BogopomHoM mokazarene (PH) pactBopa. Peakiuun
HOHHOTO OOMeHa. ['Maponu3 opraHnvdecKux u
HEOPTraHWYECKUX BEIIECTB

30.11.2023

12

OKHCIUTENEHO-BOCCTAaHOBUTENbHBIE peakunu. [lonsTue
00 DIIEKTPONIN3E PAacIUIaBOB M PACTBOPOB COJIEH

07.12.2023

13

KonTponsnas pabora no paznmeny «Teoperndeckue
OCHOBBI XIMHU

14.12.2023

14

Merannel, ux nonoxenue B [lepuonuueckoit cucreme
XuMu4deckux siaeMeHToB J. 1. MenaeneeBa u
0CO0EHHOCTH cTpoeHus: aToMoB. O0mmue gusnueckre
CBOMCTBAa METAJLJIOB

21.12.2023

15

CrnnaBel METAJUIOB. DNEKTPOXUMHUYECKUH P
HaNpsDKEHUH METaioB

28.12.2023

16

XUMHYECKHE CBOMCTBA Ba)KHEHILINX METAIJIOB (HATpUil,
KaJIMH, KaJIbIIUi, MarHAH, aTFOMAHUN ) ¥ UX COCAMHCHHI

11.01.2024

17

Xumuueckne CBOMCTBA XpoMa, MEAU U UX COSAUHEHUI

18.01.2024

18

XUMHYeCKre CBOMCTBA IIUHKa, KCJIC3a U UX COC}II/IHCHI/If/i

25.01.2024




[Ipaktuueckas padora Ne 2. "Pemenue

19 ; 1 01.02.2024
SKCTIEPUMEHTAIIBHBIX 33714 M0 TeMe «MeTaib
Hemeramnel, ux nonoxenue B Ilepuoauueckoit cucreme

20 xumuyeckux anemenToB J. . MenneneeBa u 1 08.02.2024
0COOCHHOCTH CTPOCHUS ATOMOB
dusuveckre CBOUCTBAa HEMETAIIOB. AJTOTPOIHUS

21 HEMETaJUIOB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u 1 15.02.2024
yrieposa)
XUMHYECKUE CBOMCTBA T'aJIOT€HOB, CEPBI U UX

22 . P 1 22.02.2024
COCIUHEHUN
XuMHYeCcKre CBOMCTBA a30Ta, hocopa u ux

23 : docepop 1 29.02.2024
COEeIUHEHUN
XuMHYECKHE CBOMCTBA YTriiepojia, KPEMHHUS U UX

24 ' YIIepoaa, Kp 1 07.03.2024
COEeIUHEHUN

25 [IpumeHeHne BaXHENIINX HEMETAIIOB M MX COEINHEHU I 1 14.03.2024
O00011eHre U CUCTEMATH3aIUs 3HAHWI 110 TEME

26 «Hemeramnbn. Beraucnenus no ypaBHEHHSIM 1 04.04.2024
XUMUYECKUX PEAKLIUA U TEPMOXUMHUYECKUE PACUETHI
[pakTuueckas pabora Ne 3. «Pemienue

27 P P ! . 1 11.04.2024
3KCIIEpPUMEHTANIbHBIX 3a1a4 1o TeMe "Hemeramibr"»
KonTponbsHas pabora o TeMaMm «MeTaiib» U

28 P P 1 18.04.2024
«Hemeramibn»
Heopranuueckne 1 OpraHu4ecKie KACIOTHL.

29 P P 1 25.04.2024
Heopranuueckre u opraHu4ecKie OCHOBAHUS
AMdoTepHbIe HEOPTaHUYECKHE U OPraHUYECKUE

30 coenuHeHus. ['eHeTnyecKkas CBA3b HEOPTaHUYCCKUX U 1 02.05.2024
OpPraHMYECKHX BEIIECCTB
Poinb XuMuM B 00eCIIEYeHNH KOO HYECKOM,

31 SHEPreTUYCCKON U IHINEBON 0E30I1aCHOCTH, PA3BUTHH 1 08.05.2024
MEUTTUHBI
[IpencraBnenust 06 0OMUX HAYIHBIX TPUHITUITAX

32 peit X HAYHBIX TIPHHI 1 15.05.2024
MPOMBIIIICHHOTO ITOTYYCHHS BaXKHEHIITNX BEIECTB

33 UenoBek B MUpE BEIECTB H MATEPUATIOB 1 18.05.2024

34 XWMUS 1 3A0pOBBE YEIOBEKa 1 22.05.2024

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 10 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkririonepHoe obmiectBo «M3natensctBo «lIpocBemienmes

* Xumus, 11 knacce/ Pymsutuc I.E., ®enpaman @.I°., Akunoneproe odmiectBo «M3natensctBo «lIpocsemnieHues

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJIA

Meroauueckoe mocooue no yueonuky Pymsuruca I'. E.

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru



