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[Iporpamma 1Mo XUMUM Ha YpOBHE cpeaHero oOmero oOpas3oBaHHs pa3paboTaHa Ha OCHOBE
@®enepanpHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuun B Poccuiickoit denepanumn,
TpeOOBaHUI K pe3ynpraraM OCBOCHHA (enepaabHOH 00pa3oBaTeNbHOM MPOTPaMMbI CPEJHETO OOIIEro
obpazoBanust (POII COO), npencraBneHHbix B DenepalibHOM TOCYIAPCTBEHHOM OOpa30BaTeIbHOM
crangapre COOQO, ¢ yuérom KoHuenmuu npernojgaBanusi y4eOHOTO MpeaMera «XuMus» B 00pa3oBaTeIbHbBIX
opranuzanusax Poccuiickoii ®Penepauuy, pealu3ylOLUIMX OCHOBHBIE 00pa3oBaTelIbHbIE NPOrpamMmbl, U
OCHOBHBIX nosiokeHui «Ctpareruu pa3Butus Bocnutanus B Poccuiickoit @enepauuu Ha nepuon ao 2025
rona» (Pacnopstxenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAX00B K pa3paboTKe MporpaMMbl IO XMMHH, K OIIPEJEIICHUIO 00IIEel cTpaTeruu o0ydeHus,
BOCIUTAHUS U Pa3BUTHUS, 0OYJAIOIIUXCS CpeCcTBaMU yueOHOro npenmera «Xumus» aist 10—11 kmaccoB Ha
0a30BOM YpOBHE cOCTaBWIM KoHIenTyarbHbIe moyiokeHuss ®TOC COO o B3anMo0OyCIOBICHHOCTH TIEINICH,
COZIep KaHus, pe3yabTaToB 00yd4eHus U TpeOOBaHUI K YPOBHIO TIOATOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHME, TOJy4aeMO€ BBIMMYCKHHUKAMU OO0IIe00pa3oBaTeIbHON OpraHu3aIlui,
SBJIIETCSA HEOTHEMJIEMOH YacThI0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEPILAOLINM 3TAlloM pean3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, NPHUCYIIMX LEJIOCTHOM cucTeme
XAMUYECKOTO 00pa3oBaHUs. DTH IEHHOCTH KacaloTCs ITO3HAHHS 3aKOHOB TIPUPOJBI, (OPMUPOBAHUS
MHPOBO33pEHUS M OOWIel KylIbTyphl 4YEIOBEKa, a TaKK€ OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3JI0pPOBBIO U MpUPOAHOI cpene. Peanusyercs xumudeckoe oOpa3zoBaHHe 00ydalolUXcs Ha YpPOBHE
cpemHero oOmiero oOpa3oBaHHsS CPEACTBAMH Y4eOHOTO MpeaMeTa «XHUMHUs», COJepKaHHE U TOCTPOCHHUE
KOTOPOTO OTpeeNieHbl B MPOrpaMMe 10 XHMHHU C y4€TOM CHEIU(PHUKH HAyKd XUMHH, € 3HAYCHHS B
MO3HAHWUHU TIPUPOJIBI U B MaTePUAILHOW KH3HHU OOIIECTBa, a TaKXKe ¢ yIETOM OOIIMX IIeieid W TPUHIIHUIIOB,
XapaKTepU3YIOLUIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CpefaHero obmiero oOpasoBanusi B Poccuiickoii
denepanuu.

XUMHUSL Kak DJJIEMEHT CHCTEMBl €CTECTBEHHBIX HayK Wrpaer ocoOyi0 poiib B COBPEMEHHOU
LMBUJIU3AIIMH, B CO3/IJaHUHM HOBOI 0a3bl MarepualibHOM KynbTypbl. OHa BHOCHUT CBOI BKJIaa B (OpMUPOBaHUE
palMOHAIBHOTO HAyYHOTO MBIIIJICHUS, B CO3JJAHNE LIEIOCTHOTO MPEACTABICHUs 00 OKPYKAIOLIEM MUPE Kak
O €IMHCTBE IIPUPOABI U YEIOBEKa, KOTOpoe (GOPMUPYETCS B XUMHUHM HAa OCHOBE MOHMMAHUS BELIECTBEHHOTO
COCTaBa OKPYXKAIOIEro MHpA, OCO3HAHMSA B3aUMOCBA3M MEXKIY CTPOCHUEM BEIIECTB, UX CBOWCTBAMU U
BO3MOXKHBIMH OOJIACTAMHU IPUMEHEHHUS.

TecHo B3aumMoaelCTBYd C APYTMMHU €CTECTBEHHBIMHM HAayKaMH, XUMUS CTajla HEOThEMJIEMOH YacThbIO
MHUPOBOH KyJIBTYPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOIO Tpyla U KM3HHM KaXJOTro uieHa oOIecTBa.
CoBpeMeHHas XUMUs KaK HayKa CO3UJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTHIl HalpaBlieHa Ha pelIeHHe
00aNbHBIX IPOOJIEM YCTOMUMBOIO Ppa3BUTUS YEJIOBEYECTBA — CBIPbEBOM, PHEPreTHYECKOH, MHIEBOH,
9KOJIOTMYECKOI 0€3011aCHOCTH M OXPaHbl 37I0POBBS.

B coorBercTBHM ¢ 0OLMMM LEISIMM M NPUHLMIIAMHU CPeAHEro oOlIiiero oOpa3oBaHMs COAEp)KaHUE
npenmera «Xumus» (10—-11 xmaccel, 6a30BbIM ypOBEHb M3YyYEHHUsSI) OPUEHTHPOBAHO MPEUMYIICCTBEHHO Ha
OOIIEKYIbTYPHYIO IOATOTOBKY OOY4YaOUIMXCs, HEOOXOIUMYI0 MM JJs BBIPAaOOTKHM MHPOBO33PEHUYECKHX
OpUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B KM3Hb COLIMYMA, IMPOJODKEHHS OOpa30BaHMs B Pa3IMUHBIX
00J1acTsX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomMMu  npeaMeTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» H
«OO0mas 1 HeopraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUsI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOil HayKM: CUCT€Ma 3HAHWH N0 HEOPraHMYECKON XMMMHU (C BKIIOUEHHEM 3HAHMH U3 O0LIel XUMUN) U
opranudeckoil xumun. GopMupoBaHUe TaHHON CHUCTEMbl 3HAHUM NpPU U3YYEHHMH IpeaMeTa obecreyuBaeT
BO3MOKHOCTbh PACCMOTPEHUSI BCEI0O MHOT000pa3us BELIECTB HAa OCHOBE OOIIMX MOHATUH, 3aKOHOB M TEOPUI
XUMUH.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xuMus» U «OOmias 1 HEOpraHUYecKass XUMUS)
chopMHpOBaHa B MPOrpaMMe MO0 XMMHH Ha OCHOBE CUCTEMHOTO MOAX0/a K U3yUYeHHI0 y4eOHOro Marepuala
u 00yclIOBI€HAa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHUEM 3HAHUI Ha OMNpeNeNEéHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHn4eckoil XMMHHU BEIIECTBA pacCMaTpPUBAIOTCS HA YPOBHE KJIACCUUYECKOW TEOPUH
CTPOCHMS OpraHMYeCKUX COEIMHEHUH, a Takke Ha YPOBHE CTEPEOXUMHUYECKUX M IIEKTPOHHBIX
npecTaBiIeHuit 0 cTpoeHnu BenlecTB. CBeeHNs 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHUU —
OT YIJIEBOJOPOOB JIO CIOKHBIX OHMOJOTMYECKH aKTHBHBIX COEIMHEHHH. B Kypce opranmdeckoil Xumuu
MOJIy4aloT pa3BUTHE C(OPMUpPOBaHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs MNEpBOHAYAIbHBIC
NPEACTABICHUS O XUMHUYECKOW CBS3M, KIacCU(UKAIIMOHHBIX MPH3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX CTPOCHHUS, 0 XUMUUECKON PEaAKIINH.



[To HOBBIM YIJIOM 3peHHS B IpeaMeTe «XHUMus» 0a30BOTO YPOBHS PAcCMaTpPHUBACTCS M3YYCHHBIN Ha
YPOBHE OCHOBHOTO 00IEro o0Opa3oBaHUS TEOPETHUYECKUII MaTepuan U (aKTOJIOTUYECKHE CBEIEHHS O
BEIIECTBaX M XUMHUYECKOW peakmuu. Tak, B 4acTHOCTH, B Kypce «OOmmias M HeopraHudeckask XUMUs»
oOydJarommMcs TPEAOCTaBIAETCS BO3MOXKHOCTb  OCO3HaTh 3HAYEHHE IEPHOJMYECKOTO 3aKOHA C
0O0IIETEOPETUYECKIX U METOJOJIOTUYECKHX MO3UIUHN, TITy0XKe MOHSATh UCTOPUYECKOEe M3MEHEHUE (YHKIIHI
3TOTO 3aKOHA — OT 0000IIaroIIeH 10 OOBSACHSIONICH U IPOTHOZUPYIOIIEH.

Ennnas cucremMa 3HaHMI O Ba)XHEWIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHHM, CBOWCTBaX U
NPUMEHEHHH, a TaKkKe O XHUMHYECKHX PEaKIHsIX, MX CYIIHOCTH W 3aKOHOMEPHOCTSIX MPOTEKAHHS
nomnosHgerca B Kypcax 10 u 11 kimaccoB 31eMeHTaMM COJEP)KaHUs, UMEIOIIMMU KyIbTYpOJIOTMUECKUN U
MIPUKIIAIHOM XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMUU C APYTUMU HAyKaMH,
packpblBalOT €€ posib B IIO3HABaTE€IbHOW U MPAKTUYECKOM JNIEATENbHOCTU YEJIOBEKA, CIOCOOCTBYIOT
BOCIHTAHUIO YBAKEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTHUECKUX MPHIOKCHUNH XUMUH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIemMax, CBI3aHHBIX
C XMMHUEH, KPUTHYECKH OCMBICTHBATH WHOOPMALIUIO U MPUMEHSTh €€ Ul MOTIONHEHUS! 3HAaHUH, PEeIICHHS
MHTEJJIEKTYalbHBIX U 3KCIEPUMEHTAIBHBIX HCCIEA0BaTENIbCKUX 334a4. B 1memom coxepkaHue ydeOHOTO
npeaMera «XUMUs» JaHHOTO YPOBHS HW3y4YEeHUs OpPUEHTHPOBAHO Ha (POpMHUpOBaHHE Yy OOYYaIOUIHXCS
MHUPOBO33PEHUYECKON OCHOBBI I TOHUMaHHUS (HUIOCOPCKUX HJICH, TaKUX KaK: MaTepHalbHOE EJHHCTBO
HEOPraHMYeCKOro ¥ OPraHu4ecKoro Mupa, oOyCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM U CTPOEHHUEM,
MO3HABAEMOCTb TPUPOJHBIX SBICHUH MyTEM DKCIIEPHMEHTA W PEIICHHUs MPOTHBOPEYMH MEXKIy HOBBIMH
dakTaMH W TEOPETHYECKUMHU TMPEANOCHUIKAMH, OCO3HAHWE pOJM XHMHUH B PEIIEHHH SKOJOTHUYECKHX
npo0iieM, a Takxke npodsieM cOepeKeHNs SHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepuasoB.

B mnane pemieHusl 3ajad BOCHHUTAHUWS, DPAa3BUTHS W COIMAIM3ANUN OOYYArOIIUXCS TPUHSTHIC
MIPOTpaMMO¥ IO XMMHH TTOJIXOJIBI K OMIPEACTICHUIO COIEPYKAHHSI M TIOCTPOCSHHUS TPEIMETA MPETyCMaTPUBAIOT
(dbopMHUpOBaHNE YHUBEPCAIBHBIX Y4eOHBIX JCHCTBHUM, NMEIOMNX 0a30BOE 3HAUEHHE JUIS Pa3INYHBIX BHUIOB
NESTEIPHOCTU: peIIeHUus MpoOJieM, IMOWCKa, aHaim3a U o0paboTku wWHMOpMaIK, HEOOXOJUMBIX IS
IPUOOPETEHUS OMBITA MPAKTUYECKON M HCCIIEN0BATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEeN Ba)KHOE MECTO B
MO3HAHUU XUMHH.

B npakTuke npenosaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOIO 001Iero o0pa3oBaHus, TaKk U Ha ypOBHE
cpenHero oOmero oOpa3oBaHUs, NMPH OIPEAEICHUU COAEP/KATEIBHON XapaKTepPUCTHKHU LeJIed H3ydeHHs
IIpeMeTa HAIPaBICHUEM IE€PBOCTENEHHOW 3HAUMMOCTH TPAJULMOHHO NMPU3HAETCA (POPMUPOBAHHE OCHOB
XUMUYECKOH HayKH Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, IMPAKTHUECKON JIEATEIbHOCTH YEJIOBEKa U
KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOH KyiIbTypbl. C METOIMYECKOW TOYKM 3pEHMsI TaKOH MOAXOJ K
OIpEeJIeNICHUIO L€ N3ydeHUs IPeAMETa SIBJIETCS BIIOJIHE ONPABIAHHbIM.

ComlacHO JAHHOM TOYKE 3pEHUS IVIABHBIMM LEJISAMU H3ydeHUs IpeaMmera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBASITOTCS:

e (OpMHUPOBAHHME CUCTEMbl XMMHUYECKMX 3HAaHUH Kak BaKHEHMIIEH coCTaBIAOLIEH eCTeCTBEHHO-
Hay4yHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JIEXKAT KJIFOUYEBbIE MOHATHS, (QyHIaMEHTaIbHbBIC 3aKOHBI
U TEOpUU XHMHH, OCBOCHHUE SI3bIKA HAyKH, YCBOGHHE U IOHMUMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHuIT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAaKOMJIEHHME C HCTOpPUEH UX pa3BUTHS U
CTaHOBJICHUS;

e (OpMHUPOBAHUE U PA3BUTHE NPEACTABICHUI O HayYHBIX METOJIaX MMO3HAHMS BEILECTB U XUMHUECKUX
peaxiuii, HEOOXOIUMBIX JUIsl IMPHOOPETEHUs YMEHUH OpHUEHTHPOBAaTbCS B MHUpPE BEIIECTB U
XUMUYECKHX SIBIICHUH, UMEIOIIHUX MECTO B PUPOJE, B IPAKTUUECKOIN U NOBCEAHEBHOM KU3HH;

® pa3BUTHE YMEHHH M CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOAEHUEM M OOBSICHEHUEM
XHMUYECKOTO IKCIIEPUMEHTA, COOMIOAEHUEM MPaBHJ 0€301aCHOTO OOPAIIEeHHs C BELIECTBAMHU.

Hapsiny ¢ atum, conepxkarenbHas XapaKTepUCTHUKA Lesel M 3a/1ad U3ydeHUs MperMeTa B Mporpamme
[0 XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C HOBBIMH NPUOPUTETAMHU B CUCTEME CPETHETO
oOmiero oOpazoBaHus. CerofgHs B MpenoJaBaHUM XUMHUHM B OOJbLIEH CTENeHHW OTHAETCS MpearnodYTeHue
MIPAKTUYECKOM KOMIIOHEHTE CoJiepKaHusl OOyd4eHMs, OPHUEHTHMPOBAHHOW Ha IOJTOTOBKY BBITYCKHHMKA
o0mieoOpa3oBaTeNbHONM  OpraHM3alliy, BJAJCIOIIEro He HaO0opoM 3HaHMHA, a (YHKIMOHAJIBHOM
IPaMOTHOCTBIO, TO €CTh CIOCOOaMH W YMEHHUSMHU aKTMBHOTO MOJYYEHHUS 3HAHUM W NPUMEHEHHS WX B
peabHOM KU3HM IS PELICHUS PAKTHUECKUX 3a/1au.

B cBsi3M ¢ 3TUM IpU UM3y4YEHHUHU TpeaMeTa «XUMUs» JOMHHHpPYIOIIee 3HaueHHE MPHOOpEeTaroT Takue
LEJIN U 3a/1a4H, KaK:



ajanranus OOydyalomMXcs K YCIOBUSM JHHAMHUYHO pPa3BUBAIOIIErocs MHUpa, (hopMupoBaHue
MHTEJUIEKTYaJIbHO PAa3BUTOM JINYHOCTH, TOTOBOW K CaMOOOpPa30BaHHIO, COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY
NPUHATUIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX KM3HEHHBIX CUTYAllUsX, CBSI3AHHBIX C BEIIECTBAMH U UX
IpUMEHEHHEM;

dbopMupoBaHre y OOyYarOMIMXCsl KIIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMITCTCHIIHIA), WMEIONIUX
YHUBEpCAJIbHOE 3HAUEHHE Ui PAa3IUYHBIX BUJIOB JIESATEIBHOCTH: PEIICHHUsS MpoOieM, MOUCKa, aHAIW3a U
o0paboTkn wuH(poOpManKuy, HEOOXOAWMBIX Ui TPUOOPETEHHS OIBITAa JAESTEIBHOCTH, KOTOpas 3aHUMAaeT
BRXHOE MECTO B IO3HAHMHM XUMHUH, a TaKXKe /IS OICHKH C TO3UIMHA HKOJIOTHYECKOH O€30macHOCTH
XapakTepa BIMSHHS BEIIECTB U XUMHUYECKUX MTPOLIECCOB HA OPTraHU3M YeJIOBEKa M MPHPOIHYIO CPENy;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIUICKTYallbHBIX M  TBOPYECKHUX CIOCOOHOCTEH
00y4Jaromxcs: CIOCOOHOCTH CaMOCTOATENIFHO MPUOOPETaTh HOBBIC 3HAHUS 10 XHMHH B COOTBETCTBUU C
KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH JUTS MTOWCKA U
aHanmM3a y4eOHOH M HaydHO-TIOMY/ISPHON HH(OPMALINU XUMHYECKOTO COJICPIKAHMS,;

dbopMHpOBaHHE H pa3BUTHE Y OOYYArOIIUXCS AacCOIMATHBHOTO W JIOTHYECKOTO MBIIIJICHNUS,
HaAOMIONATENNFHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJMMBI, B YacCTHOCTH, TPHU
TUTAHUPOBAHHUH U TPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIHTAHUE Yy OOy4aromuxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOM HAIpaBIEHHOCTH XHMUH, €€
BOXHON pONM B pEHIEHWH NIOOAIBHBIX TPOOJIEM PpAIMOHAIBHOTO MPUPOAOTIONH30BaHMS, MOTOTHEHHS
SHEPTETHYECKUX PECYpPCOB M COXPAHEHUS PUPOJIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpekHOTO
OTHOUIICHHS K TIPUPOJIE U CBOEMY 3IOPOBBIO, a TaK)Ke MPUOOPETEHUS OIBITAa WCTIOIB30BAHMS TOIYUYESHHBIX
3HAHUH U IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSMHU.

B yueGHOM mane cpemnero oOmiero oOpazoBaHus TMpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJIUT B
COCTaB MpeAMEeTHOM o0nacTu «EcTecTBeHHO-HAYIHBIC TPEAMETHI».

OO6mree yncao YacoB, OTBEEHHBIX TSI M3yYEHUS XUMUH, Ha 0a30BOM YPOBHE CPETHETO 00IIero
oOpa3zoBanus, cocTaniser 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 yaca (1 yac B
HEJICITIO).



COIAEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHHU

[Ipenmer opraHM4eckoM XMMHH: €€ BO3HMKHOBEHME, PAa3BUTUE W 3HAYEHUE B IIOJYYEHHH HOBBIX
BEIIECTB U MaTepuayoB. Teopusl CTpoeHHUs OpraHuyeckux coeauHeHuilt A. M. byriepoBa, €€ OCHOBHbIE
noJsioskeHusi. CTpyKTypHbIE (OPMYIIbI OPraHUYECKHX BellecTB. [oMonorus, usomepusi. XuMu4ueckas CBsi3b B
OPraHNYECKUX COCNUHEHUAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o KinaccuuKalMyd OpraHuyeckux BemlecTB. HoMmeHknarypa oOpraHM4ecKux
COCIMHEHUI (CHUCTeMaTudecKas) W TpUBHUAJbHbIE HA3BaHUS BAXKHEUIIMX MPEACTABUTENEH KJIacCoOB
OpPraHNYEeCKHUX BEIECTB.

DKcIepUMEHTAIbHbIE METO/bl M3YUEHUS BEIECTB M UX MPEBpAIICHUN: O3HAKOMIIEHHE C 00pa3lamu
OpraHMYECKHUX BELIECTB M MaTepuajgaMy Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYI OPTaHUYECKUX BEIIECTB,
HaOJIO/IEHNE U OIKCaHUE JIEMOHCTPALMOHHBIX ONBITOB MO NPEBPAIICHUIO OPraHUYECKUX BELIECTB IpU
HarpeBaHuu (TUIaBJIeHHE, 0OYITIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUN PAa. MeTaH M 3TaH — NMPOCTEHIINE MPEACTABUTEN
aJIKaHOB: (hM3MYECKHE M XMMHUYECKHE CBOMCTBA (peaklUy 3aMelleHUs] U TOPEHUs), HaXOKIEHUE B MPUPOJE,
MTOJIy4€HHE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHH psiA. OTWIEH W NPONWIEH — MPOCTEHIINE
MpEICTaBUTENN  aJKeHOB:  (U3WYECKWe U  XMMUYECKHe CBOICcTBa  (peakiuu TUIAPUPOBAHUSA,
raJIoreHUPOBAHUS, THIpaTAllUU, OKUCIICHUS U MOJUMEPU3AIINH), TIOTYYeHHE U TPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u MerunOyraauen-1,3: cTpoeHHe, BaKHEUITME XUMHUYECKHE CBOMCTBA
(peakuust monuMepu3zaum). [lonyuyeHne CHHTETUYECKOTO KaydyKa U pe3UHbL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUM Psl. ANETUICH — MPOCTEHIIHIA
MpPEeICTaBUTENb aJKUHOB: COCTaB, CTpoeHHe, (u3MUeckrue U XHUMHYECKHe CBOMCTBa (peakuuu
TUPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALUN, TOPEHUS), TOJyYeHUE U IPUMEHEHHE.

Apensbl. benzoun: coctas, crpoeHue, Gpu3nYecKre U XUMUYECKHE CBOMCTBA (peakuy rajJoreHupoBaHUs
U HUTPOBaHHUs), MOJy4Ye€HUE U TpHUMEHEHue. Jomyon. cocmas, cmpoeHue, uauyeckue u XumudecKue
ceoticmea (peakyuu 2an02eHUPOBAHUS U HUMPOBAHUSA), NONyUeHue u npumeHeHue. TOKCUUYHOCTh apeHOB.
I'eneTnueckast cBA3b MEXKy YIIIEBOJIOPOJAMH, IPUHAJICKAIUMH K PA3JTMYHBIM KIIACCaM.

[IpupoHbie HCTOYHUKHU YITIeBOI0PoA0B. [Ipupoanslit ra3 u nonytHeie HedTaHbIe Ta3bl. HedTh U e
npoucxoxaenre. CrnocoObl nepepaboTKi He(TH: MEepPEeroHKa, KPeKUHT (TepMHUUECKHM, KaTaluTHYECKHI),
nupoau3. [Ipoaykrsl nepepadboTku HeTH, UX IPUMEHEHNE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib
U IPOAYKTHI €ro nepepaboTKH.

DKCIIepUMEHTAIIbHBIE METObl W3YUEHHUsS BEIIECTB U UX IPEBPAIECHUI: 03HAKOMJICHHE C O0Opa3lamu
IIacTMace, KaydykoB U pe3uHsl, koiuiekiun «Hedte» u «Yrons», MoienupoBaHie MOJIEKYI YIIIEBOAOPOIOB
U TaJOreHONPOU3BOAHBIX, IMPOBEACHHE NPAKTHUYECKOW pPAaOOTHI: TMOJy4YeHUE HTHIIEHA U H3YYCHHE €ro
CBOWCTB.

Pacuértnrle 3amaun.

Borunicnenusi 1mo ypaBHEHUIO XUMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEI[ECTBA WK MPOAYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OHOTO M3 UCXOAHBIX BEIIECTB
WIH MIPOIYKTOB PEAKIUH).

Kucaopoacoaepkamue opranndecKue cOeUHEHUs!

[IpenenbHbIE OHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJN: CTPOEHHUE, (PU3NYECKHEe U XUMUYECKHE
CBOMCTBA (peakluy ¢ aKTUBHBIMU MeETaJUlaMH, T'aJIOTeHOBOJIOPO/IaMu, TOpeHne), mpuMeHenue. Boaopomsle
CBSI3M MEXIY MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOIA U ATAHOJIA HA OPTaHN3M YEJIOBEKA.

MHOroaroMHble CHUPTHI. DTWIEHIIUKONb M DIHMLEPUH: CTpPOEHHe, (HU3UYECKHe M XUMHUYECKHe
CBOMCTBa (B3aMMOJCHCTBHE CO ILEIOYHBIMU METAJNIaMH, KaueCTBEHHAs pEaklus Ha MHOIOAaTOMHbIE
cniupthl). JlelicTBUe Ha opraHusM uenoBeka. [IpuMeHeHne unepruHa U STUIICHITTMKOIIS.

@deHoNI: CTpOCHHE MOJEKYbl, (U3NYeckue W XuMudeckue cBoiicTBa. TokcumuHOCTh (heHoda.
[Tpumenenue ¢eHona.




Anpaeruapl U kemoHwvl. DopManbAeTH]l, aleTAIbICTU: CTPOCHUE, (HU3UUYECKHEe U XUMHUYECKHE
CBOICTBa (peaKIM1 OKUCIEHHS U BOCCTAHOBIICHUS, KAYECTBEHHBIE PEAKINH ), [IOJyYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHasi M YKCyCHasl KHCIOTBI: CTPOCHHE,
¢u3nveckne U XMMHUYECKHE CBOICTBa (CBOWCTBa, OOIIME Ui Kiacca KHUCIOT, PEakiusl STePU(HKAIUN),
nojryueHue u npumenenue. CTeapuHOBasi M OJCMHOBAsI KUCIIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIO0T. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxsble >(UpBl Kak MPOU3BOJHBIC KapOOHOBBIX KHCIOT. [WMAaponu3 cIOXHBIX 3¢GUpoB. JKupsl.
I'mpponus xxupos. [Ipumenenue xupoB. bruonorudeckas pojiab KUPOB.

VYrneBoapl: cOCTaB, KiacCHU(PUKaIMs yIIeBOJOB (MOHO-, au- M THojucaxapuibl). Imoko3a —
MIPOCTEUIINIT MOHOCAaxapHua: OCOOCHHOCTU CTPOEHHUS MOJIEKYIbl, (PU3MYECKHE U XMMHMUYECKHE CBOWCTBa
(B3ammopeiictBue ¢ ruapokcunoM Menu(ll), oxucnenume ammmadHbIM pacTBOpoM oOkcuzaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHHE IJIIOKO3bI), HAXO0XKJEHUE B IMPUPOJE, NPUMEHEHHE, OUOJOTHYECKas pPOJb.
®ortocunTte3. PpykTo3a KaKk U30MEP IITHOKO3bI.

Kpaxman u nemitronosa kak npupojansie noaumepsl. CTpoeHue kpaxmaia U 1esuiono3sl. Gusndeckue
1 XMMHUYECKHE CBOMCTBA Kpaxmaa (THIpOoJin3, KaueCTBEHHAs PeaKklus C HOJA0M).

DKcIepUMEHTAJIbHbIE METO/bl W3YUEHUS BEIIECTB M UX IPEBpAIlCHU: IMpOBEAECHUE, HAOIIONEeHUE U
ONMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAYECTBEHHbBIE PEAKIIMM OJHOATOMHBIX CIIHPTOB
(oxucnenue staHona oxcuaoM wmenu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJICHCTBUE TIIHMLEPUHA C
ruapokcunom  Menu(ll)), anpaernoB (okucieHMe aMMHUauHbIM —pacTBOpoM okcuzaa cepebpa(l) u
ruapokcunom meau(ll), B3aumozeiictere kpaxmaia ¢ HOI0M), IPOBEACHHUE MTPAKTUUECKOM paboThI: CBOICTBA
pacTBOpa YKCYCHOM KHCIIOTBI.

Pacuérnrle 3amaun.

Bobruncnenuss mo ypaBHEHUIO XUMUYECKOW peaklUuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO
BEIIECTBA WM IPOAYKTA PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO M3 UCXOAHBIX BEIIECTB
WM MIPOJIYKTOB PEAKIIMH).

A3oTconepxaliue OpraHMueCcKue coeIMHEHHUS.

AMMHOKHCIIOTBI KaKk aM(pOTEpHbIE OpraHuYecKue coenuHeHus. Puzndyeckre 1 XMMUYECKHe CBONCTBA
aMMHOKHUCIIOT (Ha mpUMepe NIMLUHA). bruonornyeckoe 3HadeHne aMUHOKKCIOT. [lenTuasl.

benku Kak NMpUpOAHBIE BBICOKOMOJEKYISpHblE coequHeHus. [lepBuuHas, BTOpUYHAs U TpPETUUHAs
CTpyKTypa OenkoB. XMMHYECKHE CBOMCTBA OENKOB: TMAPOJM3, ACHATypallus, KaueCTBEHHbIC PEaKLUU Ha
OenKH.

OKCIEpUMEHTAIIbHBIE METOABl M3Yy4eHMsI BEUIECTB M MX MPEBpALICHUIN: HAOMIONCHHE U ONHUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHAaTypalus OEIKOB IPU HArpeBaHUH, IBETHBIC PEaKIIMK OEJIKOB.

BbicokomoJieKkyJIsIpHbIE COeIMHEHUSsI

OCHOBHBIE TIOHATHS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, CTEleHb IOJIMMEpU3ALNY, CpEeAHsAs MOJIeKylsipHas Macca. OCHOBHbIE METOAbI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COEANHEHUH — MOJIMMEpU3alisl U NOJIMKOHICH CALUs.

OKCHEpUMEHTAIIbHBIE METO/Ibl U3Y4EHUs BELIECTB U UX NPEBPAIICHUI: 03HAKOMIICHHE ¢ 0Opa3lamu
IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, JIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3anuss MeXNpeIMETHBIX CBsi3ed NpM  U3y4eHUM opraHudecko xumuu B 10 kiacce
OCYILECTBIISICTCSI UY€pe3 HCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX IMOHSATHH, TaKk U IOHSITHH,
SBJISIFOIIMXCS CUCTEMHBIMU /ISl OTJNIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOIO IIUKJIA.

OO1u1re ecTeCTBEHHO-HAayUHble MOHATHUSA: SIBIEHHE, HAyYHbIN (akT, TMIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHHTE3, KJaccu(uKalus, NepuoJMIHOCTb, HAOMIOEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOAEIMPOBAHUE.

®dusznka: Marepusi, JHEPIUsl, Macca, aTroM, IEKTPOH, MOJIEKYIIa, SJHEPTeTUYECKUI YPOBEHb, BELIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHHE BEIEeCTBa, (PU3NYECKHe BETUUUHBI M €AUHULIBI X U3MEPEHHUS.

buonorus: xnerka, opranusM, Ouocgepa, 0OMeH BELIECTB B OpraHusMme, (poTocuHTe3, OHOIOrNUECKU
aKTUBHBIE BelecTBa (OENKH, YIIIeBOAbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MuHeEpasbl, FOPHbIE OPO/bI, TOJIE3HBIE UCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonmorus: mnuIieBble MPOAYKTbI, OCHOBBI pAIlOHAJIBHOTO TMTAaHUS, MOIOIIME CPEJCTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE Mperaparhl, MaTepualibl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMMUSA



TeopeTnueckne 0CHOBBI XUMUM

Xumuueckuid 371eMeHT. ATtoM. Sapo atoma, M30TOMBL. DIEKTPOHHAs 000JOYKA. DHEPTreTHYECKHE
YPOBHH, TOAYPOBHU. ATOMHBIC OpOHTAIH, S-, P-, 0- meMeHThl. OCOOCHHOCTH pacCIpeeieHUs JICKTPOHOB
0 OpOUTAJISAM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PHUTypaIIHs aTOMOB.

Ilepuoauueckuii 3akoH u I[lepuoauueckas cucrema xumudeckux anemeHToB 1. . Menneneesa. Csi3b
[IepUoIMYecKoro 3akoHa M Ilepuomuueckoin cucremsl XxuMuueckux sneMeHToB J[. M. Menneneesa ¢
COBPEMEHHOM TEOPHUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUUYECKUX IJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTBIX W CJOXKHBIX BEIICCTB IO TPYIIaM H TepuojaM. 3HAYCHUE MEePUOTUUSCKOTO
3aKOHa B Pa3BUTHUH HAYKU.

Crpoenue BemiecTBa. XUMHUYECKasi CBsA3b. BUIbI XMMHYECKOW CBA3M (KOBAJCHTHAs HEMOJSApHAs U
MOJIApHAs,, WMOHHAs, MeTaJUIM4eckas). MexaHu3Mbl O00pa30BaHUs KOBAJICHTHOW XUMHUYECKOH CBS3H
(oOMEeHHBIH W JIOHOPHO-aKUENTOPHBIN). BomopomHas cBsi3b. BalleHTHOCTB. DIEKTPOOTPUIATEIHLHOCTD.
Crenenp okucienus. MIOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJNEKYISIpHOTO U HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH TMOCTOSHCTBAa COCTaBa BEIIECTBA.
Tunbl KPUCTATTUYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT TUMA KPUCTATUIMUECKON PEHIETKY.

[TonsiTue o nucnepcHbIX cucreMax. MICTUHHBIE M KOJTOMIHBIE pacTBOpPbI. MaccoBasi 10Jisl BEIIECTBA B
pacTBope.

Knaccudukamus Heoprannyeckux coenuHeHuil. HomeHknaTtypa HEOpraHMYECKHX BEIIECTB.
I'eHeTnueckas CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAIEKAIIUX K PA3IMYHBIM KJIaccaM.

Xumunyeckas peakuus. Kimaccuukanuss XUMUYECKUX PEakIUil B HEOPraHUYECKONM M OpraHHUYeCcKou
XUMUHU. 3aKOH COXPAaHEHUSI MACCHl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTUU TIPH XUMUYECKUX
peaKuHsX.

CkopocTh peakiuu, e€ 3aBUCHMOCTbh OT pa3iuyHbIX (pakropoB. OOpaTnMble peakiuu. XUMHUECKOe
paBHOBecHue. DaKTOPbI, BIUSIONINE HA COCTOSIHUE XUMUYeCcKoro paBHoBecHs. [Ipunnun Jle [latense.

Onekrponutuueckas aucconuanus. CunbHbIE W cinadbie dnekTponuThl. Cpemna BOJHBIX PacTBOPOB
BEILIECTB: KHCJas, HEUTpaIbHasl, IIETOYHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIUY.

DKClepUMEHTAIbHbIE METOAbl M3YYEHHs BEIIECTB M MX MPEBpaIlCHUN: JeMOHCTpanus TaOnuIl
«Ilepnonnueckas cucrema xumuueckux dsmemeHTtoB JI. WM. MenngeneeBay, u3ydeHUE MoOJEIEH
KPUCTAINTMYECKUX PEIIETOK, HAOMIONeHHEe U OMHMCAHME JEMOHCTPAIMOHHBIX M JIa0OpaTOPHBIX OIBITOB
(paznoxeHue nmepokcuaa BOJOPOia B MPUCYTCTBUM KaTalu3aropa, ONpeesieHue Cpelibl pacTBOPOB BELIECTB
C MOMOIIBIO0 YHUBEPCAIBHOTO WHAMKATOPA, pEAKIIMU HOHHOTO OOMEHa), MPOBeIeHUE MPaKTHIeCcKoil paboThl
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUUECKON PEaKIIUN.

Pacuérnrpie 3anaun.

Pacuétel o ypaBHEHHUSIM XMMUYECKHUX PEAKIUI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUEThI, paCUETHI C
HCIIOJIb30BAHUEM MTOHATHUS «MACCOBAasi JA0JIS BELIECTBAY.

Heopranuueckasi xumusi

Hemerannel. Ilonoxxenne nemeraiuioB B Ilepuognyeckodt cucreme xumudeckux snemeHToB 1. .
MenneneeBa U OCOOCHHOCTH CTpPO€HHUs aroMoB. DU3MYECKHE CBOWCTBA HEMETAJUIOB. AJIOTPOMHS
HEMETAJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yrieposa).

XUMUYECKUE CBOWCTBAa BKHEHIIMX HEMETaUIOB (TaJloreHOB, cephbl, a3oTa, (ocdopa, ymiepona u
KpEMHUS1) U UX COCAMHEHUN (OKCHUIOB, KHCIOPOICOACPKAIIUX KUCIIOT, BOIOPOJAHBIX COSTUHEHUI).

[IpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX COCTUHEHUM.

Meramnel. [lonoxxkenne MerawwioB B Ilepuoguueckoit cucteMe Xxumudeckux smemeHToB [, .
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000JI0ueKk atoMoB MeTaioB. OOmue (usnueckue
cBoMcTBa MeTa/oB. CIUlaBbl METAIIIOB. DIEKTPOXUMUYECKUN sl HAPSHKEHU METAIIJIOB.

XUMUYECKHEe CBOWCTBA BOKHEHIIIMX METAJUIOB (HATPUid, KWW, KalblUNA, MarHUi, alFOMUHUMN, [IUHK,
XpOM, JKeJe30, Me/Ib) U UX COCIMHEHHI.

O61ue criocoObl momyyeHus: MeTalsioB. [IpuMeHeHre MeTamIoB B OBITY i TEXHHKE.

DOKCHepUMEHTalIbHbIE METOJbl H3YYEHMs] BEIIECTB M WX MPEBpAIICHUIl: H3yYEHHE KOJUICKIIMU
«MeTannel U CIJIaBbl», 00pa3lOB HEMETAJIOB, pPEIIEHHE SKCIIEPUMEHTAIBHBIX 3ajad, HaONIoJIeHHE |
OTHCAaHUE JEMOHCTPAIIMOHHBIX M JTa0OPATOPHBIX OTBITOB (B3aUMOJICHCTBHE THAPOKCHIA AIOMHHHS C
pacTBOpaMu KUCJOT U IIeNIouei, KadeCTBEHHBIC PEaKIIMM Ha KAaTHOHBI METAJLIOB).

Pacuérnbie 3amaun.



Pacuérer mMaccel BemiecTBa miam 00bEMa Ta30B MO WU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIIH
00bEMY OJJHOTO M3 YYaCTBYIOLIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA)
IIPOJIYKTOB PEAKLMH, ECIIU OJJHO U3 BELIECCTB UMEET IIPUMECH.

Xumus 4 KU3Hb

Ponp xumun B oOecrieueHNH 3KOJOTHYECKON, SJHEPreTUYECKON M MUIIEBON 0E30MacHOCTH, Pa3BUTHU
MeauuuHBL. [IoHATHE 0 HaydHBIX METOaxX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUMN.

[IpencraBnenus 06 00X HAYYHBIX IPUHIUIIAX TPOMBIIUIEHHOTO MOJyYEHUS BXKHEUIITUX BELECTB.

Yenosek B MUpE BEIIECTB U MATEPUAJIOB: BaKHEHUIINE CTPOUTENIbHBIE MaTepraibl, KOHCTPYKIIUOHHBIE
Marepuabl, KPacKu, CTEKIJIO, KEPAMMKA, MAaTEpUANIbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUUYECKHUE U
MUHEpaJIbHbIE YI0OpEHUs.

XHMHUS M 30pOBbE YEJIOBEKA: IPAaBWJIa HMCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparoB, IpaBHIIa
0€30ITaCHOTO HCITOJIb30BaHUS IPEIApaToB OBITOBOM XUMUU B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3ed NMpU U3ydEeHUU 00Iled U HeopraHuyecko xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX MOHSTHH, Tak W TMOHATHUH,
SIBIISIFOLIUXCS CHCTEMHBIMH JUIS1 OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAayyHble MOHSATHS: HAay4HbIN (AKT, TMIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KJ1acCU(UKAIHs, TEPUOTUIHOCTD, HAONIOAEHNE, SIKCIIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHUE, SBJICHUE.

®usuka: Marepus, DSHEpPrus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaZv0aKTUBHOCTh, MOJIEKYJa, YHEPIeTUYECKU ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE
BEIECTBA, PU3NUECKUE BEIUYUHBI U €TUHULBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kinetka, opraHusmM, sKocrucTemMa, oruocdepa, Makpo- U MUKPOJIEMEHThI, BATAMHUHBI, 0OMEH
BEILIECTB B OpPraHU3Me.

I'eorpadusi: MuHepabl, rOpHbIE TOPOIbI, TIOJE3HBIE HCKOTIAEMBbIE, TOTIIUBO, PECYPCHI.

TexHomorus: XUMHUYECKass NPOMBIIUIEHHOCTh, METAJUIyprusi, IPOU3BOACTBO  CTPOUTEIbHBIX
MaTepHalioB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHUINEBas IPOMBIIUIEHHOCTh, (hapMaleBTUYeCKas
IIPOMBIIICHHOCTh, IPOM3BOJACTBO KOCMETHYECKMX IIPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEepUaOB, NEKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOIOT U H.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHMU A

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS OOyYarOIIUMUCS MPOrpaMm
cpenHero o6mero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MpeIMETHBIM). HaydHo-MeToandeckoit
OCHOBOM /17151 pa3pabOTKU IIAHUPYEMBIX PE3YIBTaTOB OCBOEHMSI IIPOrPAMM CPETHETO 00IIero oopa3oBaHUs
SIBJIIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B coorBercTBUM C CHCTEMHO-IESATEIBHOCTHBIM IHOJIXOJOM B CTPYKTYpE JMUYHOCTHBIX pE3yIbTaTOB
OCBOGHHUS TpeAMeTa «XUMHSI» Ha YypPOBHE CpemHero oOmiero oOpa3oBaHMs BBIACICHBI CIEAYIOIINE
COCTaBJISIOIINE:

OCO3HAaHME OOYYAIOIIMMHUCA POCCHUICKOM TpakJIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEAEIIEHUIO;

HaJIM4ue MOTUBALUU K O0Y4YEeHHUIO;

L[eJIeHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEN U
HMCTOPUYECKUX TPATUIIMN 0a30BOI HAYKU XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOy4arolIUXCs PYKOBOJCTBOBAaThCS B CBOEU JESTENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, PUCYIIMMHU 1IEIOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHUs;

HaJM4ue TMPAaBOCO3HAHUS OSKOJOTHYECKON KYIbTYpbl M CHOCOOHOCTH CTaBUTh LIEIU U CTPOUTH
KU3HEHHBIE IIaHBbI.

JIndHOCTHBIE pE3yNbTaTbl OCBOCHMS MNpeaMeTra «XHUMHs» JOCTUTaloTCsi B €JUHCTBE Y4eOHOU H
BOCITUTATENIbHOM /EATEIbHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKHUMH, COLMOKYIBTYPHBIMH, JYXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSAMHM U UJ€alaMU POCCUIMCKOTO IPakJIaHCKOTO 001eCTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu U TpaBUJIAMU TOBEIEHMS, CIOCOOCTBYIOIIMMH IIpOLIECCaM CaMOMO3HAHUS, CaMOPAa3BUTHUS U
HPaBCTBEHHOTO CTAHOBJICHUS IMYHOCTU OOYUarOIIMXCS.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUS NpeaMeTa «XHUMHUS» OTpa)xaroT CHOPMUPOBAHHOCTH OIIbITA
MO03HABATENbHON W MPAKTUYECKON NESTEIbHOCTH OOy4YaloUIMXCs MO pealu3alud MPUHATHIX B 0O0IIecTBe
LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIUTAHMS .

OCO3HaHMs O00YyYalOIIMMHUCA CBOUX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, yBa)KE€HUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEICTABIICHUS O COLMAIBHBIX HOPMAX U MPaBUIIAX MEXIMYHOCTHBIX OTHOIIIEHUM B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEILHOCTH IMPH CO3/IaHUU YYEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U [T03HABATENIbHBIX 33]1a4, BHITOJIHEHUH XUMHUYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMaTh W IMPUHUMATh MOTHBBL, HaMEpEHUs, JIOTUKY M apryMEHThl IPYTrUX MpH
aHaJIM3e Pa3IUYHbIX BUJIOB YU€OHOU 1S TEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUA .

LIEHHOCTHOT'O OTHOUIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OT€YECTBEHHON XUMUU;

YBOKEHUS K MPOIECCY TBOpPUYECTBA B 00JACTH TEOPUM U MPAKTUUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAaHMsS TOTO, 4YTO JIOCTIDKEHUS HAyKH €CTh pPe3ylbTaT UIMTEIbHBIX HAONIOACHUN, KPOMOTIUBBIX
SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSHHOIO TPy YYEHBIX U ITPAKTUKOB;

MHTEpeca M TO3HABaTEeIbHBIX MOTHBOB B MOJYYEHHH M TOCIEAYIOUIEM aHaiu3e UHGOpMaluu o
MEPENOBBIX I0CTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, ’TUUECKOTO MOBEICHUS;

CIOCOOHOCTH OLIEHHBAaTh CHUTYalldd, CBS3aHHBIE C XHUMHYECKHUMH SBICHUSIMH, WU TMPUHUMATh
OCO3HAaHHBIE PEILIEHUS, OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBAapHILEH C MO3ULMI HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE MOCIIEACTBUI 3TUX MTOCTYIIKOB;

4) popMupOBaHUSs KYJbTYPbI 310POBbS:

MOHUMAaHMsSI IIEHHOCTEH 3710poBOro M 0Oe30macHoro obpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOULIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

cOOMIONIEHHUsT MpaBuil 0e30MacHOro OOpalleHHsl C BEIECTBAMU B OBITY, MOBCEIHEBHON XH3HH M B
TPYAOBOU EATEIBHOCTH;



MOHMMAHMs LEHHOCTU MPaBUJ HHIMBUAYAIHHOTO W KOJUIEKTHBHOTO O€30TACHOTO MOBEICHHUS B
CUTYalUsIX, yrPOXKaIOIIMUX 310POBbIO U KU3HU JIFOICH;

OCO3HaHMsI MOCJEACTBUN M HENPUITHUS BPEAHBIX NMPUBBIYEK (YHOTPEOIEHUS alIKOTOJIsi, HAPKOTHKOB,
KypeHus);

S) TPy10BOro BOCIIUTAHUS:

KOMMYHUKaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIENOBATEILCKONW MESITEIBHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOU U APYrUX BUJAX JACSATEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE Y4acTHE B PEILIEHUHU MPAKTHUUECKUX 3a]ad COLMAJIbHOM HalpaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K TMPAKTHYECKOMY H3YYEHHUIO MpOo(eccHil pazIMYHOTO poJia, B TOM 4YHCJIE Ha OCHOBE
MIPUMEHEHUSI TPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)KEHUS K TPYLY, JHOISIM TpyAa U pe3ylbTaTaM TPYI0BOH J1eATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUIYAIbHOW TpaeKTOpuu oOpa3oBaHusi, Oymyiien
npodeccun W peaau3aluyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3x0/10rMYECKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11€1€CO00pa3HOro OTHOLIEHUS K MPHUPOJE, KaK UCTOUHUKY CYIIECTBOBAHMS JKU3HHU Ha
3emire;

MMOHUMAaHHUs TNI0OAJBHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIUSHUS IKOHOMUYECKUX MPOIECCOB
Ha COCTOSIHUE TPUPOIHON Y COIUATTBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJMMOCTH UCIOJb30BaHMS JOCTH)KEHUH XHMHUM [UIsl PEHIeHHs BOIPOCOB
PaIMOHaIBLHOTO MPUPOIOTIONB30BAHMS,

AKTUBHOTO HENPUATHS JEHUCTBUN, MPUHOCAIIMX BpEA OKPYKAKOLIEH NPUPOJHOU Cpene, yMEHUS
MIPOTHO3UPOBAaTh HEOJIArONMPUSATHBIE JKOJIOTMYECKUE TOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUN H
MpeIoTBpallaTh ux;

HaJU4Musl Pa3BUTOIO SKOJOTMUYECKOTO MBIIIEHUS, SKOJOTMYECKON KYNBTYpbI, OIbITA JAEATEIbHOCTU
9KOJIOTMYECKOW HAaIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM U
COLIMANILHOM MPaKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITh UIEOJIOTHUH XeMo(oouu;

7) HUEHHOCTH HAYYHOI0 TMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKd U
0011eCTBEHHOM MPAKTHUKH;

MOHUMAaHUs CrieUu(UKY XUMUU KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUHU PALMOHAIBLHOTO
HAy4YHOTO MBIIIJICHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHUS OO0 OKpYKalolleM MHUpE KaK O €IUHCTBE
MPUPOJIbI U YEJIOBEKa, B IMO3HAHUM TMPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIeHUH MpoOJeM COXpaHEeHHs
MIPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OW 3HAYUMOCTH XMMHUHU JUIsI COBPEMEHHOM UIUBWIM3AlMM: B €€
T'YMaHUCTHYECKOM HaNpaBICHHOCTU W BaXKHOM pPOJIM B CO3JaHUM HOBOW 0a3bl MaTepUalbHON KyJIBTYpBI,
pelIeHUH II00aNbHBIX MPOOJIIeM YCTOWYHMBOIO DPAa3BUTHUSL YEJOBEUECTBA — CHIPbEBOM, DHEPIeTUUECKOH,
MUIIEBOA U JKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTUU METUIMHBI, 0OSCIEYEHUH YCIOBUN YCIEIIHOTO
TpyIa ¥ SKOJIOTHUYECKA KOM(DOPTHOM JKMU3HH KaXKIO0T0 4iieHa 00IecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHUMAHUS CYHIHOCTH METOJOB ITO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJlydaeMble 3HAHUSA [UId aHalu3a U OObIACHEHUS
SBIICHUN OKPYKAIOIIEr0 MHpa U MPOUCXOIIIIMX B HEM HM3MEHEHHH, yMEHHs Jenarb 0O0OCHOBaHHBIE
3aKJIIOYCHHs] HA OCHOBE HAay4yHBIX (DAKTOB M HMMEIOIIUXCS JaHHBIX C LENbI0 MONYyYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITESIbHO MCIOJIBb30BaTh XMMHUYECKHE 3HAHMUSA s peuleHus npoliieM B
peaNbHbIX )KU3HEHHBIX CUTYALUAX;

MHTEpEeca K MO3HAHUIO U UCCIIEA0BATENBCKOM EATEIBHOCTH;

TOTOBHOCTU M CIHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJIy4E€HHUIO HOBBIX 3HAaHUM MO0 XMMUHU B COOTBETCTBUHU C )KU3HEHHBIMH MOTPEOHOCTAMU;

HHTepeca K 0COOCHHOCTSIM TPyAa B Pa3InUHbIX cepax NpohecCHOHAIBHON NesITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeTaHpe,Z[MCTHLIC PE3yiIbTaThl OCBOCHUA y‘-IC6HOl“O npeamMeTa «XUMHS» Ha YPOBHE CPCAHLTO O6H.[€TO
O6pa3OBaHI/I$I BKJIIOYAlOT:

3HaAYHUMBbIC JJIsL (bOpMHpOBaHI/ISI MHPOBO33pPCHUA O6yanOH_II/IXC${ MCKJIUCHTUIIIIMHAPHLBIC
(Me)KHpCI[MeTHBIC) 06IJ_ICHay‘-IHBIC IMOHATHA, OTpaXarolue NEJIOCTHOCTb Haquoﬁ KapTUHBI MHUpa H



cnenn(UKy METOJOB TO3HAHHS, HCIOJIb3yEMBbIX B €CTECTBEHHBIX HayKaxX (MarepHs, BEIIECTBO, dHEPTus,
SBJICHHE, TIPOLIECC, CUCTEMa, HAy4HBIH (aKT, MPUHIUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpH,
ucclieloBaHue, HaOMOeHHE, U3MEPEHHE, IKCTIEPUMEHT U APYTHE);

yHUBEpCalibHble y4eOHbIE JeiicTBHA (IO3HABaTeNbHbIE, KOMMYHHUKAaTHBHBIC, pETYISATUBHBIC),
obecrieunBaronie  (GopmMupoBaHue (QYHKIHOHAIBHOW TPAMOTHOCTH W COLMAIBHOW  KOMIIETEHIMH
00yJaroImxcs;

CIOCOOHOCTh 00YYaIOMIMXCA MCIOIb30BaTh OCBOCHHBIE MEXKIMCHUIUIMHAPHBIC, MUPOBO33PEHUECKUE
3HaHUS U YHUBEPCAJIbHBIC YIeOHbIE ICHCTBUS B MO3HABATEIILHOW U COIMAIIBHON TPAKTHKE.

MeranpeaMeTHble  pe3yJIbTaThI OTP@KAIOT  OBJIAJCHWE  YHHMBEPCAIBHBIMH  Y4eOHBIMHU
M03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYSTHBHBIMH JCHCTBUSIMHU.

OsgJjiajieHHe YHUBEPCAJIBLHBIMH Y4eOHbIMHU MO3HABATEIbHBIMH /IEHCTBUSIMM:

1) 6a30Bble JIOTHYECKHUE TeHCTBUA:

CaMOCTOSATENEHO (DOPMYITMPOBATh U aKTyaIM3HPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIENIATh IeNU JIEATENIbHOCTH, 3ajaBasi MapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS, COOTHOCHTH
Pe3yIbTaThl JEITEIHHOCTH C TIOCTABICHHBIMU IIETISIMH;

WCITIOJIB30BaTh MPH OCBOCHWW 3HAHWHA MPHEMBI JIOTHUYECKOTO MBIIIJICHUS — BBIIENIATH XapaKTEepHBIE
MPU3HAKH TOHSATHHA M YCTaHABIMBATh MX B3aWMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIUE TOHSATHS JUIS
00BSICHEHHSI OTJICJIbHBIX (DAKTOB U SIBICHUI;

BEIOMPATh OCHOBAHUS H KPUTEPHUH ISl KIacCU(UKAIIIH BEIIECTB U XUMHUYECKUX PEAKIIHIA;

yCTaHABJINBATh MPUYNHHO-CIICIICTBEHHBIE CBA3H MEKY H3y9aeMbIMH SIBJICHUSIMHU;

CTPOWTH JIOTUYECKHAE PpACCYXKICHUS (MHIYKTHBHBIC, MICAYKTHBHBIC, [0 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH H MTPOTHBOPEUHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BEIBOBI H 3aKITIOUCHHS,

MPUMEHSTh B TPOLECCE TMO3HAHUS, WCIOIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC) MOIECIIH,
peoOpa3oBhIBAaTh MOJICIBHBIC TPEACTABICHUS — XUMHUYECKHMH 3HAK (CHMBOJI) DJIEMEHTA, XUMHUYECKAs
dbopmyna, ypaBHEHHE XHMHUYECKON PEaKIMH — MPH PEHICHUH Y4eOHBIX MMO3HABATEIBHBIX U MPAKTHYECKUX
3a/a4, MPUMEHSATh Ha3BaHHbIE MOJEIbHbIE NPEACTABICHUS [JS BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 6a30Bble HccIen0BaTeIbCKUE AeCTBUA:

BJIa/IETh OCHOBAMH METOJIOB HayYHOT'O TIO3HAHUS BEUIECTB U XUMUUECKHUX PEaKIIHii;

dbopMynupoBaTh LETU U 3aJa4dl HMCCIEA0BaHUS, UCIOJIb30BAaTh IMOCTABICHHbIE M CAMOCTOSTEIHHO
c(hopMyTHpoBaHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JJIs1 (DOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABIILHOCTH BBICKAa3bIBAEMBIX CYKJICHUII;

BJIa/IETh HAaBBIKAMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U MPOBEICHHS YICHMUECKUX HKCIIEPUMEHTOB,
COBEpIICHCTBOBAaTh yMEHHUs HaOMIOAaTh 3a XOAOM IpOllecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pesynbTar, (opMmyaupoBaTh 0000IIEHHS U BBIBOJbl OTHOCHUTEIIBHO JOCTOBEPHOCTH pE3yJbTaToOB
UCCIIEIOBAHUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJICITaHHOM paboTe;

MpHOOpETaTh OMBIT YYEHWYECKOW HCCIeOBAaTEIbCKOM W IMPOEKTHOM MeATeNbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELIECHUS MNPAKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB ITO3HAHUS.

3) pabora ¢ unopmanmeii:

OpUEHTHPOBATbCSI B PA3NUYHBIX MCTOYHUKAX HHPOpManUKU (HAyYHO-TIOMYISpHAs JUTEpaTypa
XMUMHUYECKOTO COAEp:KaHUs, CIPaBOYHbIE MOCoOMs, pecypchl MHTepHeTra), aHaIM3UpOBaTh WHOOPMAIUIO
pa3IMYHBIX BHUJIOB U (OpM  MpENCTaBICHHS, KPUTHYECKH OLEHUWBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUHUBOCTE;

dbopMynupoBaTh 3ampochl U MPUMEHSITh Pa3IUYHbIE METOJbI MPHU TOUCKE M OTOOpe HH(OpMAIUH,
HEOOX0IMMOM 7151 BBITIOJTHEHUS Y4eOHBIX 3a]1a4 ONpeAeIEHHOTO TUIIA;

pUOOPETaTh OMBIT UCMOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHMM M Pa3TUYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY NpeAcTaBIeHUs MHPOpMaruu (CXembl, rpaduku,
JMarpaMMbl, TaOJUIbl, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4YHbIN SI3bIK B KayecTBE CpEACTBA NpH paboTe ¢ XUMHUYECKOH HH(pOpMaIMen:
NPUMEHATh MEXIpeAMeTHble ((pU3Mueckue W MaTeMaTW4yecKhe) 3HaKu U CHUMBOJBI, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPE0O0pa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISAHOCTH.

OsJj1aleHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1HCTBUSIMM:



3aJ]aBaTh BOMPOCHI M0 CYLIECTBY OOCYK/IaeMON TEeMBI B XOZI€ TUAJIOTa W/UITN TUCKYCCHH, BHICKa3bIBaTh
uzaeu, GopMyITHpPOBaTh CBOU MPEUIOKEHHUS] OTHOCUTEIBHO BBHITIOJIHEHUS MPEUIOKEHHOHN 3a/1a4u;

BBICTyIIaTh ~C  Mpe3eHTaluell  pe3ylbTaroB  IO3HABATEIbHOM  JIEATEIBHOCTH, IOJyYCHHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHHKAMM IIPH BBIMOJHEHHMH XHMHUYECKOTO HKCIIEPHUMEHTA,
MPAKTUYECKON pabOThI MO MCCIEIOBAHNIO CBOWCTB M3y4aeMbIX BEIIECTB, pealn3alui YUeOHOTO MPOEKTa U
(dbopMynupoBaTh BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTIIACOBAHMS MO3UIIUN B
x0J1¢ 00CYX/IeHUS 1 0OMEHa MHEHUSIMU.

OsJjiajleHHe YHUBEPCAJIbHBIMH PeryIssTUBHBIMH A€l CTBUSIMU:

CaMOCTOSITENIEHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO JACATEIBHOCTD, OMPEAess e
e W 33Ja4d, KOHTPOJIHMPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh MpENIaraeMblil aJrOpUTM
JCWCTBUI TIpH BBITIOJHEHWH YYEOHBIX M HMCCIEIOBATENLCKUX 3a/ad, BBHIOMpaTh Hambosiee 3(PQPEeKTHBHBIHN
croco0 UX penIeHus ¢ y4ETOM MOIY4YSHHS HOBBIX 3HaHUH O BEIIECTBAX U XUMUYECKHX PEAKIUIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOAHAaJIN3a M CAMOOIICHKH.

MHNPEAMETHBIE PE3VJIBTATbBI

10 KJIACC

[TpeameTHBIE pe3ybTaThl 0CBOSHHS Kypca «OpraHndecKas XUMHSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABIECHUNA O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU KapTHHBI
MUpa, POJIM XHMHH B TIO3HAHWH SIBJICHUH TTPUPOJIBI, B (POPMHUPOBAHUH MBIIIUICHUS U KYJIBTYphI JITYHOCTH, €
(GYHKIIMOHATBHON T'PaMOTHOCTH, HEOOXOAMMOU Ui PEHICHHs TPAKTHUYECKUX 3a]ad W OIKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IPUPOIHON CpeIe;

BJIAJICHUE CHUCTEMOW XHMMHUYECCKHX 3HAHHH, KOTOpas BKIIOUACT: OCHOBOTIOJNATAIOIINE IOHSTHS
(XMMHYECKUH  DJIEMEHT,  aroM,  DJIIeKTpOHHas  00oJl0oYKa  aromMa,  MOJIEKYla,  BaJCHTHOCTH,
ANIEKTPOOTPHIIATEIFHOCTh, XUMHUECKas! CBsI3b, CTPYKTYpHasi (hopmyrna (pa3BEpHYTas U COKpAIIEHHAs ), MOJTb,
MOJISIpHAsT Macca, MOJISIPHBIA O00BEM, YIIIEpOJHBIN CKeneT, (PyHKIMOHAIbHAS TPYINa, paauKal, H30Mepus,
M30MEpPbI, TOMOJIOTHYECKUH PAZl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA M a30TCOJAEpKaIlUe COEeTUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COEAUHEHMUSI); TEOPHUH U 3aKOHBI (Teopus
CTpOeHUs opraHndeckux BeuiecTB A. M. ByrnepoBa, 3akoH coXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33pEHUYECKUE 3HAHUS, JIe)Kalllie B OCHOBE TIOHUMAaHUSI MPUYMHHOCTH
U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (DaKTOJOTMUYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYyYECHUH U
0€30MacHOM HCMOJIb30BAHUN BaKHEUIIMX OPraHMYECKHUX BEIIEeCTB B OBITY U MPAKTHUECKOW AESITEeIbHOCTH
YeloBeKa;

c(OPMUPOBAHHOCTh YMEHHUI BBISBISTH XapaKTepHble MPU3HAKUA TOHSATHH, YCTaHABIUBAThb UX
B3aMOCBSI3b, UCIOJIH30BATH COOTBETCTBYIOIINE IMOHSATHUS IIPU OMMCAHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUI
OpraHMYECKUX COCIUHEHHUIA;

c(OPMUPOBAHHOCT, ~ YMEHUH  HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIs  COCTAaBJICHUSA
MOJIEKYISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaméHHOW) (OpMyll OpPraHMYEeCKUX BEIIECTB H
YpaBHEHUH XWMHUYECKUX peakUuid, H3rOTaBIMBaThb MOJEIM MOJIEKYl OpPraHHYEeCKHX BEIIECTB JUIs
WUTIOCTPAIIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAAJICKHOCTh WM3YYEHHBIX OPraHMYECKHX BEUIECTB
[0 UX COCTaBy M CTPOCHHUIO K OINpPENeNIEHHOMY KJaccy/TpyIie COeIuHEHHUH (yIIIeBOJOPOAbl, KHUCIOPOI H
a30TcojiepKallie COCAUHEHMS, BBICOKOMOJICKYJSIPDHBIC COEQUHEHUs), JaBaTb KM Ha3BaHUS IO
cucremarndyeckoir HomeHkinarype (IUPAC), a Takke NpuUBOAUTH TPUBUAIbHBIC HA3BaHHS OTIEIIbHBIX
OpPraHMYECKUX BEIECTB (ITUJICH, MPOMUIICH, alleTUIICH, STUIICHIJIUKOIb, TIUIEpUH, (eHon, popMalbaeru/,
alleTalbJeru/l, MypaBbUHAs KHUCIOTa, YKCyCHas KHCJIOTa, OJEMHOBas KHUCJIOTa, CTEapUHOBAs KHUCIIOTA,
IJII0KO03a, PpyKTO3a, Kpaxmal, eJUIiI03a, IITUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENESITh BUIBl XMMHYECKON CBA3M B OPraHUYECKUX COCIMHEHUSX
(oMHaApHBIE U KPaTHBIE);

c(hOpPMUPOBAHHOCTH YMEHUS TPUMEHSITH MOJOKEHUSI TEOPUU CTPOCHHUS OpraHMYeCKUX BenlecTB A. M.
BytnepoBa st 00bsiCHEHHUS 3aBUCIMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
MaccChl BEUIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpPOCHUE, (U3MYecKHe U XUMHUYECKUE
CBOWCTBAa THIMMHUYHBIX MPEICTABUTENCH PA3NTUYHBIX KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, ATaH, dTHJICH,
MPOMUJICH, aleTwieH, OyraaueH-1,3, merwnOyraaueH-1,3, OEH30J, METAHOJ, 3TAHON, ATHIEHIIUKOIb,
IUIEeprH, (QEeHON, aleTalbIeru]l, MypaBbUHAas U YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxman, IeJToNn03a,



aMUHOYKCYCHAsl ~KUCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKIY HUMHU ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C HCIIOIB30BAHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKHU YIJIEBOJOPOJHOTO CHIPbS (HE(]TH,
MPUPOIHBIH ra3, yrojb), ClocoObl X MEPepadOTKU U MPAKTHUYECKOE MPUMEHEHUE POIYKTOB MEpepadOTKH;

c(OPMHUPOBAHHOCTD YMEHUH MPOBOJUTH BBIYUCICHHS IO XUMHUECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMM MO0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHUH BIIQJETh CHCTEMOW 3HaHHMI 00 OCHOBHBIX METOJaX HAy4HOTO MO3HAHWS,
UCTIOJNB3YeMbIX B XMMHUHM NpPU HM3YUYCHHH BEIIECTB M XUMHUYCCKUX SIBICHHH (HaOIIONeHHE, W3MEpeHHe,
SKCIEPUMEHT, MOJICJIIMPOBAHUE), UCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJIS IPUHATUS PELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(hOPMHUPOBAHHOCThL yYMEHUH COONIOAATh TMpaBWIA IOJI30BAHUS XUMHYECKOH TOCymod U
na0opaTopHbIM 00OpYIOBaHHMEM, a Tak)Ke IpaBWiIa OOpamieHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH IO BBITOJHEHUIO JTa0OPAaTOPHBIX XMMHUECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBATh U BBINOJIHATH XMMHUYECKHI SKCIEPUMEHT (TpeBpallleHus
OpraHMYECKHUX BELIECTB MpPH HArpeBaHUM, MOJIY4YEHHE STUJICHAa U U3YyYEHHE €ro CBOICTB, KauyeCTBEHHBIE
peakUuy OpPraHUYECKUX BEIECTB, JI€HaTypalus OEIKOB MPH HarpeBaHUH, LIBETHbIE peakluu OEJIKOB) B
COOTBETCTBUM C MpaBWJIaMU TEXHUKU OE30MaCHOCTH MpH OOpalleHUH C BEUIECTBAMH U J1a0OpaTOPHBIM
o0opynoBaHuEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHHH
COOTBETCTBYIOIINX PEaKIUil 1 POPMYIUPOBATH BHIBOABI HA OCHOBE 3TUX PE3YNIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATh XMUMUYECKYIO0 MH(OPMAIUIO, MOIy4aeMyIo
13 pa3HbIX UCTOYHUKOB (CcpescTBa MaccoBoil nHpopmanuu, HTEpHET U Ipyrux);

c(hopMUPOBAHHOCTH YMEHUN COOJIOAATH MPAaBHUIIA SKOJIOTHYECKH 11€71€CO00pa3HOTO TTOBEACHUS B OBITY
U TPYIOBOH JAEATEIBHOCTH B LENAX COXPAHEHMS CBOETO 370pPOBbS M OKPYKAKOUIEH NPHUPOJHON CpPEIBI,
OCO3HaBaTh OIMACHOCTb BO3JCMCTBHUS Ha JKUBbIE OPraHU3Mbl OINpPENEIEHHBIX OPraHMYECKHUX BEIECTB,
noHumasi cmbicia nokasarens [1JIK, nmosicusaTe Ha mpumepax crnocoObl yMEHBIICHHUS U MPEAOTBPALLIEHUS UX
BPEIHOTO BO3/ICUCTBUS HA OpPraHU3M YEJIOBEKa;

g OOYyYarolIUXCsS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbS: YMEHHE NPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS BEIIECTB U XMMUYECKUX SIBJICHUM;

JUIS CIIETIBIX U CJIA0OBHIALIMX OOYydYaIOUIUXCS: YMEHHUE HCIOJIb30BaTh Pelbe(HO-TOYEUHYIO CHUCTEMY
o0603nauenuit JI. bpaiins myist 3anucu XuMuIecKux GopMyi.

11 KJIACC

IIpeameTHsbIe pe3ynbTaThl 0CBOEHMs Kypca «O011as 1 HeOpraHu4eckasi XUMHsD) OTPaKaroT:

c(OPMHPOBAHHOCTD IPEACTABIECHUI: 0 XUMHUYECKON COCTaBIIAIOLICH €CTECTBEHHO-HAYYHOM KapTUHBI
MUPA, POJIM XUMHUU B IO3HAHUU SBIEHUH NPUPOJIbl, B GOPMUPOBAHUYU MBILIUIEHHS U KyIbTYPbl IMYHOCTH, €€
(GYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM [UIs pElIeHUs NPAKTHUECKUX 3aJad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO M IIPUPOHOM cpene;

BJIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHHMH, KOTOpas BKJIOYACT: OCHOBOIOJAraroIliue IOHATHS
(XMMHYECKUIl 2IIEMEHT, atoM, M30TOIl, S-, P-, O- 3JIEKTPOHHBIC OPOMTANIN aTOMOB, MOH, MOJICKYNA, MOJIb,
MOJISIpDHBI  00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHMS, XHMUYEcKas CBA3b
(koBaJIeHTHasl, MOHHAs, METaJUIMYecKas, BOJOPOJAHAs), KpUCTAJUIMYecKas pelETKa, THUIbl XUMHYECKHX
peaxiuii, pacTBOp, 3JIEKTPOJIMTHI, HEIIEKTPOIUTHI, IEKTPOIUTHYECKAs JUCCOLMAINSA, OKHUCIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMUYECKOM peakiiy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHs
ANEKTPOJIMTUUECKON IuccoLualuu, nepuoandeckuil 3akon J{. M. MenneneeBa, 3akOH COXpaHEHUs MacChl
BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIIECHUS SHEPrUM IMPH XUMHUYECKUX DPEaKLHUsAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JISXKAIHE B OCHOBE MIOHUMaHUS IPUUYNHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBIECHUH, (DaKTOJOTMUEeCKHe CBEICHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUU H
6€30I1aCHOM HCIIOJIb30BAHNY BaKHEHIINX HEOPTaHNUECKUX BEIIECTB B ObITY U MPAKTUUECKON NEesTeIbHOCTH
YeJI0BeKa;

c(OPMHUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTE€pHbIE MPHU3HAKK TOHSATUH, YCTaHaBIMBAaTh MX
B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS MPHU ONMHUCAHUM HEOPTaHMYECKHUX BEUIECTB U UX
IIpEBpALICHUN;

c(OPMHUPOBAHHOCTh YMEHHMH HCIOJB30BaTh XUMHUECKYIO CHMBOJIUKY ISl COCTaBieHUs (opmyi
BEIIECTB U YPaBHEHUIN XUMHUYECKUX peakiuii, cucremarnyeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbIE



Ha3BaHUs OT/AEIbHBIX HEOPTaHUUECKUX BEIIECTB (YrapHbIil ra3, YIJIeKUCIbIN ra3, aMMHUaK, raiméHas u3BecTb,
HeramiéHasi U3BeCTh, MUTHEBAS COJA, MUPUT U IPYTHUE);
c(hOpPMHUPOBAHHOCTh YMEHUH ONPENEISITh BAIGHTHOCTD M CTEIIEHb OKUCIICHUSI XUMHYECKHUX JIEMEHTOB



c(OpMHUPOBAHHOCTb YMEHHI COOMIONATH MPaBUIIa SKOJIOTHYECKHU 11€J1eCO00pa3HOTO OBEICHHUS B OBITY
U TPYIOBOH JEATENbHOCTU B LENSAX COXPAHEHUS CBOEIO 3/I0pPOBbS M OKpYXKAarolleW MPUPOIHON Cpensl,
OCO3HaBaTh ONACHOCTb BO3JECHCTBUS Ha J>KMBbIE OpPraHU3Mbl OIPEACIEHHBIX BEIIECTB, MOHUMAsl CMBbICI
nokazarens [I/IK, mosicHATh Ha mpuMepax CrIocoObl yYMEHBIIEHUS M TPENOTBpAILEHHS HX BPEIHOTO
BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

I 00y4aroIUXCsl ¢ OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE NPUMEHATH 3HAaHUS 00
OCHOBHBIX JJOCTYITHBIX METO/IaX [T03HAHUS BELIECTB U XUMUYECKHUX SIBJICHMUI;

IUISL CIIETIBIX U CIa0OBHIAIIMX OOYYaIOMIMXCS: YMEHHE HCIIOJB30BaTh PENbe(HO-TOYCUHYIO CHCTEMY
0003HaYeHU I JL bpaiinsa JUTS 3aIKiCH XUMHUYECKUAX bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosimyecTBo yacoB
1‘3‘121 HaumeHoBaHMe Pa3/IesioB H TEM MPOrpPaMMBbI Beer Kor;);l)eom, Hpaermsrecrane (?g::;g;’;’;;:)eﬂ(lﬂgi’s:;;g
0 paGorsi padoTbI
Pasnen 1. Teoperudeckne ocCHOBBI Opranuyveckoii xumum (3 yaca)
1.1 ggzgseSEEiHCTeZ?;HH%M:%MT.%’;ﬁ’;}iggZGHM 3 butmoreka L{OK https://myschool.edu.ru/
Pasnen 2. YiieBogopoasbi (13 yacoB)
2.1 [penenbHbIe YIIEBOAOPOIb — AJITKAHBI 2 bubnmoteka ITOK https://myschool.edu.ru/
2.2 HerpenensHbie yrIeBOA0pObL: ATKEHEI, ATKAHCHEL, 6 1 Bu6muoreka IJOK https://myschool.edu.ru/
AITKUHBI
2.3 ApoMaTndeckue yriaeBoa0po/Ibl 2 bubnnoreka [{OK https://myschool.edu.ru/
2.4 [TpupoaHbIC HCTOYHUKHU YIIIEBOJOPOIOB U MX MepepaboTKa 3 1 bubmuoreka ITOK https://myschool.edu.ru/
Pasnen 3. Kuciopoaconepxamme oprannyeckue coenuHenus (13 yacon)
3.1 Cruptel. Denon 3 bubmuoreka ITOK https://myschool.edu.ru/
3.2 Anpaeruabl. Kapoorosbie kucaoThl. ClioxHbIE 3DUPHI 7 1 bubmuoreka ITOK https://myschool.edu.ru/
3.3 VreBo bl 3 1 bubmmotexa ITOK https://myschool.edu.ru/
Pasnen 4. A3orconep:kaiue opranndeckKue coequHeHus (3 yaca)
4.1 ‘ AmyHBI. AMUHOKHCIIOTHL. benkn 3 | bubnuorexa IIOK https://myschool.edu.ru/
Pasnen S. BoicokoMoJieKyisipHbie coeJuHeHUs (2 yaca)
5.1 ‘ [Tnacrmaccel. Kayayku. Bonokna 2 bubmuoreka [JOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
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11 KJIACC

KoauuecTBO YacoB

117?1 HaumeHoBaHMe pa3iesioB U TeM IPOrpaMMbI Beero KOHTpObHBIE 1:5::;:‘ (?g::;g;}:e{;:)eﬂ(l:::l?s:;;clg
padoTsI padoTsl
Pasnen 1. Teoperuueckne ocHoBbl xumuu (13 4yacos)
Crpoenue atomoB. [leproanueckuii 3akoH U
1.1 [Mepuoanyeckas cucteMa XMMUYECKUX 37eMeHTOB /1. 3 bu6nuoreka I{OK https://myschool.edu.ru/
N. MenpeneeBa
1.2 Crpoenue BeriecTBa. MHOrooOpa3ue BEIIeCTB 4 bubnmoreka [TOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEaKIUu 6 1 1 bubnmoteka ITOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi xumus (17 yacoB)
2.1 Meraiis 6 1 bubmotexa ITOK https://myschool.edu.ru/
2.2 Hemeramist 9 1 1 bubmotexa ITOK https://myschool.edu.ru/
2.3 CBs3b HEOPraHUYECKUX U OPraHUYECKHUX BEIICCTB 2 bubmuoreka ITOK https://myschool.edu.ru/
Paznen 3. Xumus u :ku3nHb (4 4acon)
3.1 ‘ XUMHS ¥ KHU3Hb 4 ‘ bu6mmoreka ITOK https://myschool.edu.ru/ ‘
OBIIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 34 2 l 3 ‘
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmmuectBo 35
° JIEKTPOHHbIE U (poOBBIE
Tema ypoka JacoB [ara p unpp
n/n o0pa3oBaTtelibHbIE pecypchl
Bcero

[IpenmeT oprannyeckoll XuMuH, €€ BOSHUKHOBCHHE, Pa3BUTHE U

1 3HaueHue. Teopusi CTPOCHUS OPraHNYECKIX COSTMHEHUI A. M. 1 bubnuoreka I{OK https://myschool.edu.ru/
byrtnepoBa, €€ 0CHOBHbBIE MOJOKEHHS

2 BxoaHast KOHTposIbHAsA padoTa.
[IpencraBienue o kmaccu(GUKAIMHA OPraHUIECKUX BEIECTB.

3 Homenkiarypa (cucremaruydeckasi) ¥ TPUBUAIbHBIC HA3BaAHHUS 1 bubnmoteka I{OK https://myschool.edu.ru/
OpPraHWYECKHUX BEIICCTB

4 AJIKaHbBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PsiJT 1 bubnmoreka [{OK https://myschool.edu.ru/

5 MeTtaH 1 3TaH — NPOCTEHIIIE MPEICTABUTEIN AJTKAHOB 1 bubnmoreka [{OK https://myschool.edu.ru/
AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA. DTUJIEH U MPOIMHIEH —

6 . p ’ p 1 bubmuoreka ITOK https://myschool.edu.ru/
PO CTEHINTNE MPECTABUTEIH AJTKSHOB
IIpakTHyeckas padora Ne 1. «Ilonyuenue sTuineHa U U3yueHue

7 paKTH P i v 1 bubmuoreka ITOK https://myschool.edu.ru/
€ro CBOWMCTB
Anxanuensl. byraguen-1,3 u merunoyranuen-1,3. [lonyuenue

8 A yran ’ yran ’ i 1 bubmotexa ITOK https://myschool.edu.ru/
CHHTETHYECKOTO KaydyKa U PE3HHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH Psi.

9 . P ’ P 1 bubmotexa ITOK https://myschool.edu.ru/
ATETHIICH — TPOCTEUIIHIA TPEJCTABUTENb AIKUHOB

10 BbrunciieHus mo ypaBHEHUIO XUMUYECKON PEaKIIMU 1 bubmuoreka ITOK https://myschool.edu.ru/

11 Apenbl: 6eH30J1 U TOJTyoJ1. TOKCMYHOCTh apEHOB 1 bubimoreka ITOK https://myschool.edu.ru/
['eHeTHuecKkas CBsI3b YIIIEBOIOPO/IOB, IPUHAUICKAIIUX K

12 yr AOPOAIOB, TIpHHAL = 1 bubnuoreka ITOK https://myschool.edu.ru/
pa3IMYHBIM KJIACCaM
[TpupoaHbIC HCTOYHUKH YIIICBOJOPOIOB: IPUPOAHBIN Ta3 U

13 PHPOA T HOPOsL PHpOt 1 bubmuoreka ITOK https://myschool.edu.ru/
MOTYTHBIC He(TSIHBIE Ta3bl, HEPTh U MPOIYKTHI €€ nmepepaboTKu
[TpupoaHbIC HCTOYHUKH YTIIEBOJIOPOIOB: IPUPOIHBIN Ta3 U

14 PHpOZ T AOPOZt PHPOIE 1 bubmoteka ITOK https://myschool.edu.ru/
MOTYTHBIC He(TIHBIE Ta3bl, HEPTh U TPOIYKTHI e€ nmepepaboTKu

15 KonTpoJsbHas padota no pasaeny «YrieBoaopoabh» 1 bubmmoreka IIOK https://myschool.edu.ru/
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HPGHGHBHHC OAHOATOMHBIC CIIMPTHI: METAHOJ U 3TAHOJI.

16 1 bubmaunoreka LIOK https://myschool.edu.ru/
BonopoHas cBsi3b

17 MHOroaToMHbI€ CITUPTHI: STHICHITIMKOJIb U IIHLIEPUH 1 bubmnoreka [{OK https://myschool.edu.ru/

18 ®deHoJI: CTPOEHUE MOJIEKYITbI, (PU3UUECKHE U XUMUIECKUE CBOMCTBA, 1 Butmorexa LIOK https:/myschool.edu.ru/
IPUMECHEHHUE

19 Asnpierujipl: opMaNIbACTHI M AlleTAIBACTH]I. AIICTOH 1 bubnuoreka [TOK https://myschool.edu.ru/

20 OnmHOOCHOBHEIE MTpeeNbHbIE KApOOHOBBIE KUCIOTHI: MypaBbHHAS U 1 Bubmiorexa LIOK https://myschool.edu.ru/
YKCyCHast

21 IpakTuyeckasi pa6ora Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM 1 Bubmiorexa LIOK https://myschool.edu.ru/
KHCIIOTBD)

29 CreaprHOBast ¥ OJIEMHOBAs KUCJIOTHI, KaK MPEICTABUTEIH BBICIIAX 1 Bu6morexa LIOK https://myschool.edu,ru/
KapOOHOBBIX KHCIIOT

23 Mrzma KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, KX MOIOIIEE 1 BuGmiorexa [IOK https://myschool.edu.ru/
JefiCTBHE

24 Crnosxabie 2(UpBI KaK MPOU3BOIAHBIE KAPOOHOBBIX KUCIOT. I MaposIn3 1 Bu6morexa LIOK https://myschool.edu,ru/
CIIOXHBIX A3(UPOB

25 JKupsr: ruaponus, npuMeHeHne, OHOIOTHYECKAst POJIb KUPOB 1 bubmuoreka ITOK https://myschool.edu.ru/

26 VYrneBoabl: cocTaB, Kiaccudukarys. BaxHeime npecTaBuTesm: 1 Bu6morexa LIOK https://myschool.edu,ru/
DII0K03a, BPYKTO3a, caxapo3a

27 Kpaxmai u 11eu1105103a Kak IpUpPOIHbIE TOTUMEPHI 1 bubmuoreka ITOK https://myschool.edu.ru/

28 Hrorosasi KOHTpOJIbHAs padoTa 1 bubnuoreka ITOK https://myschool.edu.ru/

29 AMUHBI: METHJIAMHH W aHUJIHH 1 bubmotexa ITOK https://myschool.edu.ru/

30 AMMHOKHCIIOTBI Kak aM(OTEepHbIC OPraHUIeCKUE COCTUHEHUS, UX 1 Bu6morexa LIOK https://myschool.edu.ru/
ouonornyeckoe 3HadeHue. I[lentupl

31 Besnku kak npupoIHbIe BBICOKOMOJICKYIISIPHBIC COCSTMHCHUS 1 bubimoreka ITOK https://myschool.edu.ru/

32 OCHOBHBIC TIOHSITHS] XUMHH BHICOKOMOJICKYJISIPHBIX COCIUHCHHI 1 bubmotrexa ITOK https://myschool.edu.ru/

33 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIIIPHBIX COCTHHEHHIA. 1 Bu6morexa LIOK https://myschool.edu.ru/
ITnacTMacchl, KayqyKd, BOJOKHA

34 O06001eHne 1Mo 1 bubmoteka ITOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

KosuvectBo Jlara
Ne DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka JacoB usyyde
n/n o0pa3oBaTesibHbIE PeCcypChl
Bceero HHUs

1 XUMHUYECKUHN TEMEHT. ATOM. DIIEKTPOHHAsI KOHPHUTYpaIKsi aTOMOB 1 bubnuoreka I{OK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH U [leproanyeckasi cucTeMa XUMHUYECKHX

2 anementoB /. Y. MenpesneeBa, ux CBsI3b C COBPEMEHHOM TEOpHUECH 1 bubmuoreka ITOK https://myschool.edu.ru/
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U HX
COEIMHEHNH TI0 TPYIIIAM U IeproJaM. 3HaUeHHE IEPHOTUIECKOTO

3 268 p p 1 bubmmotexa IIOK https://myschool.edu.ru/
3aKOHA W CUCTEMBbI XUMHYEeCKHUX 1emMeHToB JI.M. Menneneesa B
Pa3BUTHH HAYKU
Crpoenue BemiecTBa. XUMHUECKAsl CBSI3b, €€ BUIBI; MEXaHU3MBI

4 P . ’ ’ 1 bubmotexa IIOK https://myschool.edu.ru/
00pa3oBaHMs KOBAJICHTHOM CBsI3U. BomopoaHas CBI3b
BanentHoCTh. DneKTpoOTpUIATENBLHOCTh. CTENEHb OKUCICHHUS.

5 pooTp 1 bubmuoreka ITOK https://myschool.edu.ru/
BemecTBa MOIEKYIIIpHOTO ¥ HEMOJIEKYISIPHOTO CTPOCHUS
[TonsaTre o AMCIIEPCHBIX cucTeMax. VICTUHHBIE M KOJUTOUHBIC

6 P 1 bubmotrexa ITOK https://myschool.edu.ru/
pacTBOpBl. MaccoBas 7107151 BEIIECTBA B pacTBOPE
Knaccuduxkanus 1 HOMEHKIaTypa HEOPraHMYECKUX COCTUHEHUM.

7 ¢ P P 1 bubmotrexa ITOK https://myschool.edu.ru/
I'eneTnyeckas CBSI3b HEOPraHUUECKUX BEIIECTB, PA3JIMUYHBIX KJIACCOB
Knaccudukarus XuMUIeCKHX peakiinii B HEOPraHUIECKON 1

8 OPraHMYECKOM XUMHUH. 3aKOH COXPAaHCHHUS MAaCChl BEIIECTB; 3aKOH 1 bubmotreka ITOK https://myschool.edu.ru/
COXpaHEHUS U NMPEBPAICHUS SHEPTHH MPU XUMUUYECKUX PEAKITUIX

9 Ckopoctb peaknuu. OOpaTHUMbIe peakiii. XUMHYECKOE paBHOBECHE 1 bubnuoreka ITOK https://myschool.edu.ru/
[Tpaktuueckas padora Ne 1. «BnustHue pa3audHbIX GakTOpoOB Ha

10 P P P ¢ P 1 bubnuoreka ITOK https://myschool.edu.ru/

CKOPOCTb XHMHYECKOM pcakuumn»
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3JI€KTpOJII/ITI/I‘IeCKaSI auccoranus. Iloustue o BOAOPOAHOM

11 nokazarene (PH) pactBopa. Peakiiu nonHoro oomena. ['muponu3 1 bubmuoreka [{OK https://myschool.edu.ru/
OpPraHMYEeCKUX U HEOPraHMYCCKHUX BEIIECTB

12 OKHCIUTETEHO-BOCCTAHOBUTEIIBHEIC peaKIIUI/II/I. [Nousitre 06 1 BuGmmorexa LIOK https://myschool.edu.ru/
AIIEKTPOJIN3E PACILUIABOB M PACTBOPOB COJICH

13 KouTposbHas padora o pazneny «TeopeTnyeckue 0CHOBBI XUMHI 1 bubnuoreka I{OK https://myschool.edu.ru/
Merannel, ux noynoxeHue B [lepuoanueckoit CHCTEME XUMHYECKHX

14 anemenToB JI. . MeHzeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. 1 bubnuoreka I{OK https://myschool.edu.ru/
OO6mue ¢puznueckue CBONCTBAa METAJIIOB

15 CrutaBbl METAIIOB. DISKTPOXUMHUCSCKHIA PsIJT HATPSDKSHUH METAJIOB 1 bubnuoreka I{OK https://myschool.edu.ru/

16 XI/IMI/I‘—I?CKI/I@ CB(\)II\/'ICTBa B&)KHf:fIHIHX METaJIOB (Ijanm?I, KaJIuH, 1 BuGmorexa LIOK https:/myschool.edu.ru/
KaJIbI[Mi{, MarHHi, aJIFOMUHHN) U UX COEIMHEHHM

17 XUMHYECKHE CBOWCTBA XpOMa, MEIM U UX COEIUHEHHIMA 1 bubmmotexa IIOK https://myschool.edu.ru/

18 XHMMHYECKHE CBOMCTBA IIMHKA, XKEJI€3a U UX COCAUHEHUI 1 bubmotexa ITOK https://myschool.edu.ru/

19 [Tpaktuueckast padota Ne 2. "Penienne skcriepuMeHTATBHBIX 3a71a4 110 1 BuGnmorexa LIOK https:/myschool.edu.ru/
Teme «Metauib"

20 Hemeramnsl, ux nojoxenue B [leproandeckoii CHCTEME XUMHYECKUX 1 BuGmorexa LIOK https://myschool.edu.ru/
anemenToB J[. . MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB

21 dusznyecKre CBONCTBA HEMETAUIOB. AJZIOTPOITUS HEMETAILIOB (Ha 1 BuGmorexa LIOK https://myschool.edu.ru/
npuMepe KUcaopoaa, cepsl, pocdopa u yrueposa)

22 XHMMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI U UX COCTUHCHUI 1 bubmotreka ITOK https://myschool.edu.ru/

23 XUMHUYECKUE CBOMCTBA a30Ta, pocodpa U UX COCTUHCHUN 1 bubnuoreka ITOK https://myschool.edu.ru/

24 XUMHUYECKUE CBOMCTBA yIJIepo/ia, KPEMHHS U MX COCAMHCHUH 1 bubmotreka ITOK https://myschool.edu.ru/

25 [TpuMeHeHre BXHEHIIINX HEMETAJUIOB M UX COCTMHEHUIN 1 bubmotexa ITOK https://myschool.edu.ru/
O00011IeHE U CHCTEMAaTH3aIMs 3HAHH# 110 TeMe «HemeTais.

26 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUid U 1 bubaunoreka LIOK https://myschool.edu.ru/

TCPMOXUMHUYICCKUC paC‘-IéTBI
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[Tpaktuueckas padora Ne 3. «Pemienue skcnepuMeHTaTbHBIX 3a/1a4 10

27 " " 1 bu6nmotexa IIOK https://myschool.edu.ru/
teMe "Hemeramisl"»

28 KonTponbhas padora nmo remam «MeTaiuibi»y u «Hemeranib 1 bubnuoreka I{OK https://myschool.edu.ru/

29 Heoprannveckue u opraHndeckue KuciaoTel. Heopranudeckue u 1 BuGmorexa LIOK https://myschool.edu.ru/
OpraHUYeCKHe OCHOBAHHUSI

30 AMdoTepHbIe HEOPraHUYECKUE U OPTAaHUICSCKUE COCTHHEHHSL. 1 BuGmorexa LOK https://myschool.edu.ru/
I'eHeTnveckas CBA3b HEOPraHUYECKUX M OPraHUYECKHX BEIIECTB

31 Pounb xmimn B 00€CII€YEeHNHN IKOJIOTHUECKO, SHEPreTUUECKON U 1 Bu6morexa LIOK https://myschool.edu,ru/
MUIIEBON 0E30MaCHOCTH, Pa3BUTUH METUIINHBI

39 [pencrapnenus o(i OOIIMX HAYYHBIX MIPUHITKITAX TPOMBIIILICHHOTO 1 BuGmorexa LOK https://myschool.edu.ru/
MOJTYYCHHUS] BAKHEHUIIIMX BEIIECTB

33 YenoBek B MUpE BEIECTB ¥ MAaTEPHAIOB 1 bubmuoreka ITOK https://myschool.edu.ru/

34 XUMHUS U 37I0POBBE YCIIOBEKA 1 bubmotexa ITOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» Xumus, 10 kmace/ T'abpuensa O.C., OOIECTBO ¢ OTpaHMYEHHONW OTBETCTBEHHOCTHIO «JIPODAY;
AxunonepHoe obuiectBo «M3narenberBo «IIpocsemienner

» Xumus, 11 xiacc/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUICHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxunonepHoe obuiectBo «M3narenberBo «IIpocsemienne»

Beenure BapuaHT

METOAUYECKUE MATEPUAJIbBI J151 YUUTEJIA

Beenute 1. O.C.I'abpuensy, ['I"JIsicoBa «Xumus Metoauueckoe nocodre — 6a3oBblii ypOBEHbY -
M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01mas XuMust B TeCTax, 3aj1a4ax, ynpaxHeHusx. 11 kiaccy
— M.: lpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.VmakoBa «Xumus 11 kinacc: KoHTponbHbIe 1
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: lIpoda, 2021 1.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.Brenenckas «Xumus 11 knmacc: HacronpHas kHura ajis
yuurtenss». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensH, "I JIpicoBa, A.I.BBenenckas «Xumus 11 xnacc: HactonpHas kHUTA 17151
yautens». Yacts 2 — M.: llpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I.OcTpoymoBa «3anaun 1o XMMUHU U CLIOCOOBI UX PEIICHUS
- M.: «Ipodar, 2021ros.

7. B.I. lenncoBa «Xumus 11 kinace noypousnsie miansl o yueonuky O.C.I'abpuensina,
I".T"JIsicoBoii» - Bonrorpag» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JInnko «Tectol mo xumuwm 11 kiaacey, - M.: Dx3amen, 2019r.
9.9. 0.C.I'abpuensu, U.IoctpoymoB « XuMu4eCcKuil IKCiepuMeHT B mikoje 11 kmace»; - M.:

Hpoda. —2019 rox.

MU DP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Beenute _ BBeautenanusiehttp://www.chemnet.ru T'azera « Xumusi» u caitt st yuurens «5 uay
Ha YPOK XUMHUI»

http://him.1september.ru Enunas xomekius [IOP: [IpenqmerHas koJuieKust « XUMUsD



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE SKCIIEPUMEHTBI:
xumusi. Komnekius Poccuiickoro 061meo0pa3oBarenbHOro nopraa

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast omummnuasa nkoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckast XUMUs: SICKTPOHHBIN YUeOHUK IS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: JICKTPOHHBIN YU4COHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTSIK: XUMHS

http://www.chemistry.ru JluctaHiioHHast OTMMIIHA/A [T0 XUMHHU: TCIIEKOMMYHHKAITHOHHBII

00pa3oBaTeIbHbINA IPOEKT



