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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHM Ha YpOBHE CpPEJHEro 001Iero oopazoBaHus pa3paboTaHa HA OCHOBE
@enepanpHOTo 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit depepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (erepalibHOW 00pa3oBaTENbHOM NMPOrpaMMbl CPEIHETO
obmero o6OpazoBanus (POIl COO), mpencraBneHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIo IpeaMmera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoir ®exepannu, peasn3yrONIX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, U OCHOBHBIX MONOKEeHUN «CTpareruun pa3BUTHA
Bocriutanus B Poccuiickoit ®enepanuu nHa mnepuon g0 2025 roma» (Pacmopsixenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MPOrpaMMbl 10 XUMHH, K OIPENEICHUI0 00Iei
CTpaTeruy 0OyueHUs, BOCIIMTAHUS U PAa3BUTHUS O0yYaroIMXCs CPEACTBAMU y4eOHOro MpeaMera
«Xumus» mas 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIICTITYaJbHBIE TOJOXKCHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENed, COJepXKaHMsl, pPE3yJlbTaToB OOydeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHHE, IOJy4aeMO€ BbIIYCKHUKaMH  001eo0pa3oBaTebHON
OpraHu3aliy, SBISETCI HEOThEeMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIYXKHT
3aBEpILAIOIIMM 3TallOM PEAN3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeMe XHMMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TO3HAaHUs 3aKOHOB IMPHUPOJIbI, (POPMUPOBAHMSI MHMPOBO33pEHMSI M OOLIEH KyJIbTYypbl
YeJloBeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/10pOBbIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00y4arolMXCsl HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CPEACTBAMH y4EOHOTO IMpeamera «XUMHs», COJIEpKaHHE M MOCTPOCHHE
KOTOPOI'0 ONpeAeieHbl B IMporpaMMme IO XMMUU C Y4ETOM CHEUU(PHUKU HAYyKHM XUMHH, €€
3HA4YCHUs B MIO3HAHUH MPUPOJIBI U B MATEPHAIHHOM KU3HH OOIIECTBA, & TAKXKE C YIETOM OOIIUX
Hesell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHON
LIMBUIN3ALMHU, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHON KyibTypbl. OHa BHOCUT CBOHM BKJIala B
(dbopMHpOBaHUE PALIMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JJaHHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpYKaroIeM MUpE KaK O €IWHCTBE MPHUPOJIBI H YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE IIOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUS.

TecHO B3auMOZEHCTBYsT € JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs CTajla
HEOTHEMJIEMOI YacCThI0 MHPOBOH KYJIBTYpbl, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaXJoro wieHa obmectBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HAaIpaBlieHa Ha PEHICHHE TIIOOANTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BHTHUS
YeJI0OBEYECTBA — CBIPbEBOM, HSHEPreTHYEeCKOM, NMIIEBON, 3KOJOIMYECKOW Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ 0OLMMM LEASIMM M NPUHLMIAMH CpelHero ooluiero odpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kimacesl, 0a30BbIi YpOBEHb N3YUYEHUS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJArOTOBKY OOYyYaroIIMXCsl, HEOOXOAUMYIO UM JUIs
BbIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIELUIHOTO BKJIIOUEHHUS B JKM3Hb COLIMYMa,
IPOIOJDKEHHs 00Pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocraBisitoliuMu  npeAMeTa «XuMus» SBISIOTCA 0a3oBble Kypcbl — «Opranuueckas
XUMHUA» U «O011ast 1 HeOpraHuyecKkasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUs KOTOPbIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMAa 3HAHUM 110 HEOPTAHUUECKOM XUMHH (C BKIFOUCHHUEM
3HaHUU K3 OOIIEeH XMMHH) U OpraHUYecKOor XUMHuH. POopMHUpOBAaHUE JTAaHHOW CHCTEMbI 3HAHUMA
Opyd HM3YYCHHUU TMpeaMeTa OOEeCIeYrBAeT BO3MOXKHOCTH PACCMOTPEHHUS BCErO MHOT000pasus
BEILIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa conepxanus KypcoB — «Opranuyeckas xumus» U «O011as 1 HeopraHuyeckas
XUMHS» cHOopMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K M3yYCHHIO
yuyeOHOro Martepuasia M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
OTIpeNIeNIEHHBIX TEOPETHUECKUX YpPOBHIX. Tak, B Kypce OpPraHMYeCKOil XWUMHH BELIeCTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUSI OPraHUMYECKUX COEJUHEHUH, a
TaK)Xe Ha yYPOBHE CTEPEOXMMHUYECKUX W DIIEKTPOHHBIX IPEJICTABICHUI O CTPOCHUHU BEILECTB.
Ceenenus 00 u3yyaeMbIX B Kypce BELIECTBaxX HalOTCi B PAa3BUTHU — OT YIJIEBOJOPOJOB J0
CJIO)KHBIX OMOJIOTHUECKH aKTHBHBIX COEIMHEHHWH. B Kypce OpraHm4eckodl XUMHH TOJIYy4aroT
pa3BuTHE C()OPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00LIEro oOpa30BaHUs IE€pPBOHAYAIbHbIE
NPEICTABICHUS O XUMHUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEHIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHMSI, O XUMUYECKOH pEaKIHH.

[lon HOBBIM yrjioMm 3peHusi B mpeaMere «XuMHus» 0a30BOTO YpPOBHS PaccMaTpPHBACTCS
U3yYCHHBII Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHMs TEOPETHUECKUI MaTtepuan u
(axTOIOTHUECKHE CBEACHHUS O BEUIECTBAX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUs» 00y4yaroIIUMCs MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaYCHUE TEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKUX W METOMOJIOTUYECKHX ITO3UIUH,
riy0XkKe MOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIMM 3TOro 3akoHa — OT o0oOmaromei 1o
OOBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Enunas cuctema 3HaHUI O BakHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOSHUM, CBOMCTBAX U
IPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEaKIUsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsercs B Kypcax 10 m 11 KjaccoB 3neMeHTaMH  COAEP)KaHUS, HMEIOLIUMU
KyJbTYpPOJOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHHUMAHHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBalOT €€ pojb B II03HABATEIbHOM U
NPAaKTUYECKON NeATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IIPOLIECCY
TBOpPYECTBA B 00JACTU TEOPUHM M NPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTalOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMALMIO M INPUMEHSTh €€ JUIsl TONOJHEHUs 3HAHUM, pelIeHus
MHTEJUICKTYaJbHBIX M JKCIIEPHUMEHTALHBIX HCCIE0BATEIbCKUX 3a/1a4. B 1ermoM comepxanue
yueOHoro npeamera « XMMHs» JaHHOTO YPOBHS M3y4EHHs OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00yJaromuxcsi MUPOBO33PEHYECKON OCHOBBI ISl TIOHUMaHUsT (PHIOCOPCKUX HIEH, TAKUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPraHUYECKOI0 M OPraHUYeCKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM U CTPOCHHUEM, ITO3HABAEMOCTbH IIPUPOTHBIX SBICHHUH ITyTEM SKCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUUH MEXTy HOBBIMH (aKTaMH U TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHME POJIM XMMHUHU B PEIICHUH IKOJOTHUECKUX MpOoOJIeM, a Takxke MpobieM cOepekeHus
9HEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHNsl HOBBIX TEXHOJIOIMI U MaTE€pUaoB.

B mmane pemieHust 3amad  BOCHHUTAHUS, PA3BUTHA M COLHMAIU3AIMH  OOYYarOIIUXCS
IOPUHATBIE MPOrPaMMON IO XHMHHM IOAXOJbl K ONPEICNICHUIO COJIEp)KaHUs U IOCTPOCHHUS
npeaMera IpeaycMaTpuBaoT (pOpMUPOBaHUE YHHBEPCAIBHBIX YYEOHBIX NIEHCTBHIA, MMEIOIIUX
6a30Boe 3HaUCHHE JUIsl pa3IMYHBIX BHJIOB JEATEIHOCTU: PELICHUs MTPo0JieM, TOMCKa, aHaINu3a U
o0paboTkn wuH(pOpMAIMK, HEOOXOOUMBIX JJIsI MPHOOPETEHHS ONbITa MNPAKTUYECKOH U
UCCIIEI0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TIO3HAHUU XUMHH.

B mpakTuke npenogaBaHus XUMUU KaKk HAa YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, Tak U
Ha yYpPOBHE cpenHero oomero oOpa3oBaHUs, INpU  ONPEACICHUHM  COAEPIKATEIbHOM
XapaKTePUCTHKHM eI M3Yy4eHHUsl IpeaMeTa HampaBICHHEM MEPBOCTEIICHHONW 3HAYMMOCTH
TPaJULMOHHO Tpu3Haércs (HOpMUPOBAaHME OCHOB XHUMHYECKOM HayKuM Kak o0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW JESITEIBHOCTH 4YelOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHpOBOH KyJibTypbl. C METOIMYECKOH TOUYKM 3peHHs TakoM MoAXon K
OTIpENIeJICHUIO TIeTICH N3ydeHUs IpeIMEeTa SIBIISICTCSI BIIOJIHE OMPABIAHHBIM.

CornacHo aHHON TOYKE 3pEHMs IJVIABHBIMU LEJISAMU H3y4eHHs NpeaMeTa «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIFOTCS:



e (opmupoBaHUE CHCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIICH COCTABIISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHPA, B OCHOBE KOTOPOH JIekKaT KIIFOUEBbIE MOHSTHS,
(dyHIaMEHTAIBHBIC 3aKOHBI M TCOPHUH XHWMHHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMUMAHHUE CYIIHOCTU JOCTYIHBIX O0O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METO/axX MO3HAHUs BEIECTB U
XUMHYCCKHUX PEaKIUii, HEOOXOIUMBIX JUIsI IPHOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MHUpE BEILECTB U XMMUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJE, B IPAKTUUECKOU U
IMOBCEAHEBHOM JKU3HU;

® pa3BUTHEC YMEHHA W CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XHUMHUYECKOTO OJKCHEPUMEHTa, COONIOJACHHEM TMpaBuil Oe30MacHOro
oOparlieHus C BEIIeCTBaAMHU.

Hapsiny ¢ stum, coaepkarenbHasl XapakTepuUCTHUKa LEeJed U 3aa4 U3y4eHUs IIpeaMeTa B
nporpamMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU ITPHOPUTETAMU
B cucrteMe cpeaHero oOmiero ooOpazoBanus. CeroiHs B MPENoOJaBaHUU XUMUU B OoJjblel
CTENeHW OTAAETCS TPEANOYTCHUE MPAKTUYECKONM KOMIIOHEHTE COJCpXKaHUS OO0y4YeHus,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpraHU3allNu,
BJIQJICIONIETO HE HA0OpOM 3HAHWMU, a (HYHKIHMOHAIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOT'O MOJYYEHHUs] 3HAHUM U MPUMEHEHUS UX B PEAIbHOM JKU3HU JUISl PELIEHUS
MPaKTUYECKUX 3a]1ad.

B cBf3M ¢ 3TUM 1OpU HU3y4EHUM NpeaMeTa «XHUMHsD) JIOMUHUPYIOIIEE 3HAaYeHUE
PHOOPETAIOT TAKHUE TSN U 3a/1a4YH, KaK:

ajantanus OOydYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHpPOBaHME WHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAaMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM;

dbopMupoBaHue y OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIH),
MMEIOIINX YHUBEPCATIbHOE 3HAYCHHUE ISl PA3JIMYHBIX BUJIOB JACSITEIBHOCTU: PEIICHUS MPOOIIeM,
MOMCKA, aHaimM3a W O00paboTKM WHGOPMAIMU, HEOOXOIUMBIX JUIsI MPUOOPETEHHUS OIbITa
NeSATEeTLHOCTH, KOTOpasi 3aHUMAaeT BAXXHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKE JUISI OLEHKH C
MO3UINH SKOJIOTHIECKON 0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHu3M Y€JIOBEKa U MIPUPOJIHYIO CPENY;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00y4aromuXxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHMUS 10 XUMHUU B
COOTBETCTBHUU C KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a yueOHOM U Hay4YHO-TIOMYyIIpHONU HH(POPMALIUY XUMHUYECKOTO
COJIepKaHUS;

dbopMupoBaHUE U pa3BUTHE y O0YYAIOIIUXCA ACCOIUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOJIOTATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJHWMEBI, B
YaCTHOCTH, [P IUIAHUPOBAHUM U NMPOBEACHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHWE Y OOy4aromuxcs YOCKAEHHOCTM B TyMaHUCTHYECKON HaIpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pONM B  pEIICHUU TJI00ANbHBIX MPOOJEM  palMOHAIBHOTO
MPUPOJIOTIONB30BAHMS, TOMOJHEHUS JHEPreTUYECKUX PECYPCOB U COXPAHEHUS MPUPOJHOTO
paBHOBECHSI, OCO3HAHHSA HEOOXOAMMOCTH OEpeKHOTO OTHOIIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE NMPHOOPETEHUS OIBITA MCIIOJIB30BAHMS IMOTYICHHBIX 3HAHWH JUUIS TIPUHSATHUS
CPAMOTHBIX PEUICHUHN B CUTYALUSX, CBI3aHHBIX C XUMUUYECKUMHU SIBJICHUSIMH.

B y4ueOHOM maHe cpemHero odmiero odopazoBaHus mpeaMeT «XuMus») 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 001acTu «EcTecTBeHHO-HAYyYHbIE PEAMETHI.



OO1ee yuCinoO 4acoB, OTBEAEHHBIX JUIS U3YyUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CpEIHEro
obmiero obpaszoBanusi, cocrapiser 68 yacoB: B 10 kimacce — 34 daca (1 ywac B Hepeno), B 11
kiacce — 34 gaca (1 gac B Heneno).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer opraHnueckoi XUMHUM: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYEHHE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHus: OpraHuueckux coequHennii A. M. bytneposa,
e€ OocHOBHbIe MOJIOKEHUA. CTpyKTypHbIe (DOpPMYJIBI OpPraHUYECKUX BellecTB. ['omonorus,
n3oMepus. XuMU4ecKas CBSI3b B OpraHM4ECKUX COCIUHEHUAX — OJMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHuyeckux  BemecTB.  Homenknarypa
OpPraHMYECKHUX COEIMHEHMM (cucreMaTHuyeckas) M TpHUBHAJIbHBbIC Ha3BaHUs Ba)KHEHIIUX
IpeJICTaBUTENIEN KJIAaCCOB OPraHMYECKHUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YECHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOIIOACHHWE U ONHMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTraHUYECKUX BELIECTB MPU HArpeBaHUU (ILJI1aBjlIeHUEe, OOyTIMBaHUE U TOPEHUE).

YrieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psiA. MeTraH um 3TaH — mpocreluine
IpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XUMHYECKUE CBOMICTBa (peakLUuu 3aMeLIeHHs U
TOpPEHUS), HAX0XK/IEHUE B IPUPOJIE, TOIYUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH pAl. DTWIECH U NPONWIEH — IIPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOWCTBA (PEaKIHHU THUAPUPOBAHHSA,
rajJJoreHUPOBAHUS, TUAPATalluH, OKUCIEHHS U TIOJIMMEpHU3allun ), OJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramumeH-1,3 u metunOyraaueH-1,3: cTpoeHHE, BaKHEUITNE XUMHUYECKHEC
cBoMicTBa (peakuus noauMmepusanun). [lomyuyeHre CHHTETHYECKOr0 KaydyKa U pe3UHBbI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKHH psia. AUeTuieH —
IPOCTEHIINI MTPEJICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHEe U XUMUYECKHE CBOICTBA
(peakuuu TUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUAPATAIIMH, TOPEHMS), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHE M XHMHUYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMS), MOIY4YEHME M HpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolucmea (peakyuu 2ai02eHuposanus U HUMpOGanus), noayierue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUIEKAIMMHU K Pa3JIMYHbIM KJI1acCaM.

[IpupoaHble UCTOYHHUKH YTIIEBOIOPOOB. IIpupoaHbIiA Ta3 ¥ MOMyTHRIE HE(TAHBIC Ta3bI.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: MeperoHka, KpeKUHT
(TepMHUUECKH, KaTadUTUYeCKuil), nupoau3. [IponykTel nepepaboTku HedTH, UX IPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroJib 1 IPOJYKThI €ro nepepadoTKy.

OKCHepUMEHTAIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3laMu MjIacTMacc, KaydyKoB U pe3uHsl, Kojulekiuu «HedTs» u «Yroaby, MogenupoBaHue
MOJIEKYJ I YTJEBOJOPOJOB W TaJOT€HONPOU3BOAHBIX, IPOBEICHHE NPAKTHYCCKOH pPabOTHI:
IIOJIyYEHUE 3TUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnsble 3anaum.

Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB MIIM IPOAYKTOB PEAKLIUN).

Kucsiopoaconep:xamme oprannyeckme coelMHeHUs!

[IpenenbHble OIHOATOMHBIE CHUPTHL. MeETaHON W 3TAaHOJ: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTHMBHBIMH METalllaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),




npuMeHeHne. BogopoaHsle cBsI3u MeX1y MOJIEKYJaMHU COUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJIOBeKa.

MHOroaToMHble CHUPTHL. OTHIEHIJIMKOIb W TJIMLEPUH: CTpoeHue, (uznyeckue u
XMMHYECKHE CBOMCTBA (B3aUMOAEHUCTBHE CO IIETOYHBIMUA METaNIaMU, KaYECTBEHHAsI peaKLIUs Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. I[IpuMeHeHue riuiepuHa u
TUJICHTJIUKOJISL.

@deHoJI: CTPOEHUE MOJIEKYJIbI, (hU3HUYecKre U XUMUYECKHUEe CBOMCTBA. TOKCUYHOCTH (peHoa.
[Tpumenenue peHomna.

Anbrerugpl M kemowuwi. DopManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMU OKHUCIEHUS U BOCCTAaHOBJICHUS, KAaUECTBEHHbBIC PEAKIUH),
II0JIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Mpe/ieibHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIME /171 Kilacca KUCIIOT, PeakLus
TepuUKaNMN), TOoydeHHe u mpuMeHeHne. CTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne )xupoB. buosorudeckas poib KUPOB.

VYrieBoasl: cocTaB, KilacCU(pUKaLUs yriIeBOA0B (MOHO-, TU- U HOJKcaxapuabl). I roko3a —
OPOCTEHIIMK MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MYECKUE M XHUMHUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapoxkcugoM Meau(ll), okucieHune amMMHUadHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBiEeHHE, OpOXEHHE TIIOKO3bl), HAXOXKICHWE B MPHUPOJE,
npuMeHeHue, Ouosoruyeckas poib. @orocunre3. Gpykro3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnronosa kak npupoasbsle nojaumepsl. CTpoeHrne Kpaxmaya U LeJUTF0JI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMasa (TMIpoJin3, KaUeCTBEHHAs PEaKLUs C HOA0M).

OKCHEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS BEIIECTB M HMX IPEBPALLEHUI: IPOBEICHUE,
HaOJIOZIGHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYeCTBEHHBIE
peakuuyu OJIHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHosia okcuaoM wmeau(ll)), MHoOroaromMHbIX
cnupToB (B3auMmojeicTBue rauuepuHa ¢ ruapokcuaom Meau(ll)), anbrerngoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpokcumom wmemu(Il), B3ammoneiicTBue
Kpaxmajla ¢ MOAOM), IpPOBEAECHUE IPAKTUUYECKOH padoThl: CBOMCTBa pacTBOpa YKCYCHOMH
KHUCJIOTHI.

PacuérHbie 3agayn.

Bblunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAKIMM [0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkaliue OpraHn4eckiue COeIMHEHN.

AMUHOKHCIOTBI Kak am(OTepHble OpraHuyeckue coenuHeHus. Dusndeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha HOpuUMepe IMLMHA). buojoruueckoe 3HaueHHe
amMuHOKUCIOT. [lenTuast.

benku kak npupoaHsle BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTopuuyHas H
TPETUYHAsl CTPYKTypa OenkoB. XHWMHUYECKHE CBOHCTBA OEJIKOB: THUAPONIN3, JCHATYypallus,
Ka4eCTBEHHbIE peaKIUH Ha OeNKH.

DKcrepuMEHTATbHBIE METOABl W3YYEHHUS BEIIECTB M HMX IpEBpalleHHil: HaOIrogeHue u
ONHCaHME JIEMOHCTPALMOHHBIX ONBITOB: JI€HATypalus OENKOB IpH HArpeBaHWUHM, LIBETHBIE
peakiu OeIKoB.

BbicokoMoO/IeKyISIPHBIC COCAUHEHUS

OCHOBHbBIE TIOHSITUS XUMHHU BBICOKOMOJIEKYJISIPDHBIX COEJUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3alUH, CPEOHAs MOJeKylsapHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPU3ALIUs U ITOJIUKOHICHCALIMSL.



OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YECHMs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIICHUE C
oOpa3LamMu NpUpOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeaIMeTHBIX CBs3€ll MpU M3ydeHUU opraHumyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAY4YHbIX MOHSATHH, Tak MU
HOHSTUMN, SBJISIOLINXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHS: sIBIEHHE, HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHsl, aHaIW3, CHHTE3, KIACCU(PHUKAIMI, MEPUOJAUYHOCTh, HAOIIOJCHUE, W3MEpEHHe,
JKCIIEPUMEHT, MOJIETIUPOBAHUE.

®duzuka: Matepusi, JHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEpPEHUs.

buonorus: kinerka, opraHusM, Ouocepa, oOMeH BelIeCTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BemecTBa (OCIKH, yIIIeBOABI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaibl, FOPHbIE HOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPEICTBA,
JIEKaPCTBEHHBIE U KOCMETHUYECKUE ITPENapaThl, MaTEPUAIIbI U3 UICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMUYeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JNEKTpOHHas 00O0JIOUKA.
DHepreTH4ecKue ypoBHH, IOyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 3eMeHThl. OcoOeHHOCTH
pacrpeziefieHusl 3JEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DJeKTpOoHHAs! KOH(DUTYpALUs aTOMOB.

[lepuonnueckuit 3akoH u Ilepmonmueckas cucrtema xumudeckux isnemeHtoB [, .
MengeneeBa. CBsi3p nepuoanyeckoro 3akoHa M llepuonnueckoil cucTeMbl XUMHUYECKHX
snemeHToB JI. 1. MeHnpaeneeBa ¢ COBPEMEHHON TEOpHUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyIIaM U epuogam. 3JHauyeHUue NepruoIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BHUIbI XUMHUYECKON CBSI3W (KOBaJICHTHAs
HENoJIsIpHasl W TOJsIpHAasi, MOHHAs, MeTajndyeckas). MexaHu3smbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMUYECKON CBsA3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BajaeHTHOCTH.
DNEeKTpOOTpULIATENBbHOCT. CTeneHb OKUcieHUs. IOHbI: KaTHOHBI U AaHHOHBI.

BewecTBa MOJEKYJISIpHOTrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKY.

[lonsiTue 0 nucnepcHbIX cucreMax. VICTUHHBIE U KOJUJIOMIHBIE pacTBOPbI. MaccoBasi 10s
BEIIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coeinHeHnii. HomeHkiatypa HeopraHmueckrx BeIlecTB.
I'enernueckas cBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAIEKALINX K Pa3IMYHbIM KJIaccaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pPEaKIuid B HEOPraHUYECKOW H
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAHEHUS U NpEeBpallleHus
SHEPI'UU MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT pa3iu4yHbIX (hakTopoB. OOpaTHMbIE pEaKIHU.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOI'O PaBHOBECHUS.
[Tpunnun Jle HlaTense.



Onextponutuyeckas aucconuanus. CuibHble M cinadble 37eKTpoiauTsl. Cpeaa BOJIHBIX
pacTBOpOB BEILECTB: KKCas, HEUTpaJibHas, II€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU.

OKCHepUMEHTAJIbHBIE METO/bl M3y4Y€HUsSl BEIIECTB U UX IPEBpALLEHUI: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux siemeHtoB JI. W. MenpneneeBay, u3yueHue
MoJieJIe KPHUCTAJUIMYECKUX PELETOK, HaOII0JEeHHE M ONHUCAaHUWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXEeHHE MEepOKCHAa BOAOPOJa B IPHUCYTCTBUM KaTalln3aTopa,
OIpe/IeNIEHUE CPENbl PACTBOPOB BEILIECTB C MOMOIIbI YHUBEPCAIBHOIO MHIUKATOPA, peaKluu
HMOHHOro OOMEHa), MPOBEJIEHHE IMPaKTUYeCKOH paboThl «BiusHue pa3nuuyHblX (PakTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIM.

PacuérHbie 3agaun.

Pacuérbl 1o ypaBHEHUSIM XUMUYECKHUX PEAKIUIL, B TOM YKCJIE TEPMOXUMUYECKUE PAaCUEThI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM TIOHATUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckass Xumus

Hemeramnel. Ilonoxenne HemerauioB B llepuoanueckoil cucTteMe XHMHYECKUX
anemenTtoB Jl. M. MenneneeBa m 0coOEHHOCTH cTpoeHHs aroMoB. Dusmyeckue CBOICTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XVMUYECKHE CBONCTBA BAXKHEUIIMX HEMETA/UIOB (TaJOTCHOB, Cephl, a30ta, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUI0B, KUCIOPOICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHEHUM).

[TpuMmeHeHnEe BaXXHENIINX HEMETAJNIOB U UX COCUHEHU.

Meramnsl. 1lonoxenue metaioB B llepruoanyeckoi cucTeMe XUMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXMMMUYECKUN psJl HANpPsKEHUIN
METAJIJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATpPUM, Kalui, KalabIMd, MarHuu,
QIIOMUHUH, IUHK, XPOM, XKEeJIe30, Me/lb) U UX COCJUHEHUH.

O6mme cocoObl moTyYeHust METaJuIoB. [IpiMeHeHre MeTayuioB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIIBHBIE METOAbl H3Y4YEHMs BEIIECTB M MX IPEBPALLCHUI: H3y4YEHHE
KOJIJIEKIINH «MeTalIbl U CIIaBbl», 00pa30B HEMETAIUIOB, PEIICHNE SKCIIEPIMEHTAIBHBIX 3a7ad,
HaOJIOZIGHUE W ONHUCAHME JIEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUIPOKCH/IA aJIFOMUHUS C pacTBOpPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHbI
METaJlIOB).

Pacuérnble 3anaum.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOIO M3 YYacTBYIOIIMX B PEaKIMM BELIECTB, pacd€Tbl mMacchl (00bEMa,
KOJINYECTBA BEILECTBA) IPOAYKTOB PEAKIIUH, €CIIM OJIHO U3 BEIIECTB UMEET IMPUMECH.

XuMHUS U )KU3Hb

Posib xumMuu B 0GecriedeHnn 3K0JIOTNYeCKOl, S3HepreTUUeCKON U MUIIEBON Oe30MacCHOCTH,
pa3BUTUU MeUIMHBL. [[oHATHE 0 HAYYHBIX METO/AAX NIO3HAHUS BEILIECTB U XMMHUECKUX PEaKIIHil.

[lpencraBiaenus o0 OOWMX HAayyHbIX MPUHLUUIAX [POMBIIUIEHHOIO IOJyYEHUS
BAKHEHIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MaTEpUAIOB: BAKHEHIIME CTPOUTENIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepuaybl, KpPacku, CTEKJIO0, KepaMuKa, MaTepuajbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUue U MUHEpaJIbHbIE YJ00pEHUs.

XuMHs U 30pOBbE 4YEJIOBEKA: IPaBMJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
paBuiia 6€30MacHOI0 MCI0JIb30BaHMSI ITPENapaToB ObITOBON XUMUH B TOBCETHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH MpU U3ydyeHUH oOlIeld M HeOpraHM4eCcKoil XUMHU B
11 Kyacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSITHH,



TaK U MOHSTUMN, SBJISIONINXCS CUCTEMHBIMU JJI OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATTU3,
CUHTE3, KIacCH(PUKAINUs, NEPHOANYHOCTh, HAOIIOJCHHUE, OKCIICPUMEHT, MOCIUPOBAHNE,
HU3MEpPCHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, J3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBA, PU3NUCCKUE BEIIMYUHBI U SIMHULIBI UX U3MEPECHHUSI, CKOPOCTh.

buonorust: kierka, opraHu3M, JKocucTeMa, Ouochepa, MaKpOo- M MHUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE OPO/IBI, TOJIE3HBIE HCKOMAeMbIe, TOTIINBO, PECYPCHI.

TexHosorus: XUMHYECKasT MPOMBIIIUICHHOCTb, METaJUTypTrHs, MIPOU3BOCTBO
CTPOUTEIIBHBIX MaTepHaJioB, CEJIbCKOX035IMCTBEHHOE MTPOU3BOICTBO, MUIIEBast
MPOMBINIICHHOCT, (papMarieBTU4eCcKass MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYCCKHX
[pernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAlIOB, 3JIEKTPOHHAS MPOMBIILIEHHOCTb,
HAHOTEXHOJIOTHH.



I[TNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
OporpaMM CpeaHero obiero oopazoBaHMsl (JINYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero o0pa3oBaHus ABISETCA CUCTEMHO-AEATEIbHOCTHBIM MOIXO.

B cootBercTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IOJXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3y/lbTaTOB OCBOEGHUS MpeaMeTa «XUMHs» Ha YpOBHE CpEAHEro ooOuiero ooOpa3oBaHMs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOINE!

0CO3HaHHE O0YYaIOLIUMHCI POCCUHCKOM Tpa’kJaHCKOM HACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JMYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaauLuii 0a30BON HAyKHU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBATbCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, THPUCYIIMMHU LEJIOCTHOM CHCTEME XMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYMEe IPABOCO3HAHUSA SKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE I1JIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS HpeAMeTa «XUMUS» JIOCTHTalTCsl B EIUHCTBE
yu4eOHOM M  BOCHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUU C T'yMaHUCTHYECKUMH,
COLUOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeajJaMH POCCUICKOro
TpaXIaHCKOTO 0O0mIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH W MPAaBUJIAMH ITOBEICHHUS,
CHOCOOCTBYIOUIMMHU IpPOLIECCAaM CaMOIIO3HAHUS, CAaMOPa3BUTHA M HPABCTBEHHOI'O CTaHOBJICHUS
JUYIHOCTH OOYJAFOIIHXCSI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaXaroT COPMHPOBAHHOCTh
ObITa TO3HABATEIBHONH W TPAKTHYECKOW JESITeIBHOCTH OOYYaAIOUIMXCS TI0 pealn3aluu
IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaska1aHCcKOro BOCIIUTAHUS:

0CO3HaHMs 00YYaIOLMMKCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMNOPSAKY;

IPEICTaBICHUA O COLMAIBHBIX HOpMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIILHOCTU MPHU CO3/IaHUH YUEOHBIX MTPOEKTOB,
peleHnn yuyeOHbIX U MO3HABATEIbHBIX 3371a4, BHIIOJTHEHUN XUMHUECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apIyMEHThI IPYTUX
IIPY aHAJHM3€ Pa3IMYHBIX BUJOB yUYEOHOU NS TEIHLHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0 OTEYECTBEHHOU
XUMUU;

YB@KEHHS K IPOIECCy TBOpYECTBA B OOJIACTH TEOPHHM M TMPAKTHYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHUsS HAayKH €CThb PE3yJIbTaT JUIMTENbHBIX HaOIro/AeHuil,
KPOIOTJIMBBIX SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TpyZa Y4E€HbIX U IPAKTUKOB;

UHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHHUM M TOCIEIYIOLUIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHHUSI;



CIIOCOOHOCTH OIICHMBAaTh CHUTYallW, CBSA3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBbIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLIEHMBAaTh CBOE IOBEJEHHUE WU IOCTYIKM CBOMX TOBAapUIIEH € NO3ULMI
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUS LEHHOCTEeH 310poBOro M Oe3omacHoro obOpasza >KU3HHM, HEO0OXOJUMOCTHU
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHUECKOMY 3/10POBBIO;

coOMrofieHus MpaBmil OE30MACHOTO OOpaleHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEAHEBHOU
YKU3HU U B TPYJIOBOM J1€ATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPaBWJI WHAMBHAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aJTKOTOJIS,
HapKOTUKOB, KypeHus);

5) Tpy10BOro BOCIIUTAHMA:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HUCCIIEIOBATEIIbCKOW J€STEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U IPYTUX BUIAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUYECKUX 3a/4ad COLMAIBHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YYECHHIO MpOo(eccHil pa3IMYHOTO poJia, B TOM YHWCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBa)XEHUSI K TPYY, JHOJSAM TPyJla U pe3ysbTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HMHAMBHIYalbHON TpaeKTopuu oOpa3oBaHUs,
Oyaymieit mpodeccun U peann3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEl 00IIecTBa;

6) 3x010rMYecKOro BOCIMTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emie;

MOHMMAHHUSA TJIO0ATFHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIHSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIONB30BAHUS JOCTHKEHUI XUMUU ISl PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO IPHUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JIEWCTBHI, MPUHOCIIIMX BpEA OKPYKAKOUIEH NPUPOIHOU cpene,
YMEHHS MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOIMUYECKUE IMOCIEACTBUS MPEeIIPUHUMAEMBbIX
JEMCTBUM U PEAOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOH KyJIbTYpbI, OIBITA
JEATEIbHOCTH HSKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MI03HABATEJIbHOW, KOMMYHUKATHBHON M COIIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTUBOCTOSTH UACONOrHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHON MTPaKTUKU;

MOHMMAHUS CHEUU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIleM
MHUpE KaK O €JUHCTBE MPHUPOJbl U YEJIOBEKa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnn mpodieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B OCOO0OM 3HAYMMOCTH XHMHH JJii COBPEMEHHON IUBUIM3AIUU: B €€
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHON POJIM B CO3/1aHUM HOBOM 0asbl MaTepuanibHOU
KYJIBTYpbI, PEHICHUH TJI00ANBHBIX TPOOJIEM YCTONYHMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
DHEPTeTUYECKOW, TMHUIIEBOH M DKOJOTHMYECKOW Oe30MacHOCTH, B PAa3BUTHH MEIHMIIMHBL,



00ECIIEYCHUH YCIIOBHI YCIIEIIHOTO TPYla U 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YCHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOJIOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCITIOJIb30BATh IMOJIydaeMbIe 3HAHUS IS
aHaliM3a U OOBSCHCHHS SIBJICHUI OKPYKAIONIETO MHpa W MPOUCXOISANIMX B HEM HM3MCHCHUIA,
YMEHHUS JIeJaTh 000CHOBAHHBIC 3aKJIFOUCHUSI HA OCHOBE HAYYHBIX (PaKTOB M HMCIOIIUXCS JTAHHBIX
C LIEJIbIO MOJIYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIh30BaTh XUMHUYSCKUE 3HAHUS [T PEIICHUS TTPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

WHTEpeca K TO3HAHUIO M HCCIICI0BATEIILCKON eI TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUU B COOTBETCTBUU C >KH3HCHHBIMU
MOTPEOHOCTSIMHU;

WHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3IMUHBIX cepax MpodeCcCHOHATHLHON ACSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe PE3yJbTaThl OCBOCHHUS Y4eOHOro mpenMera «XuUMUsS») Ha ypPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIUXCS MEXKIAUCHUIUIMHAPHBIC
(MeXMnpeMeTHbIE) 00LIeHayYHble OHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBIEHUE, MPOLEeCcC, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIEIOBAaHUE, HAOII0IeHNE, N3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHble ~ y4yeOHble  JeHCTBHsS  (TO3HABaTelIbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHBIE), oOecreunBaronme (GopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIIETEHIIMM 00yYaroIInXCs;

CIIOCOOHOCTh ~ OOy4arolMXCsl  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJlbHble y4deOHble AEHCTBUS B IO3HABATEIbHOH U
COLIMAJIBHON ITPAKTHKE.

MeramnpeaMeTHble pe3yJbTaThl OTPAKAIOT OBJIQJCHUE YHHUBEPCAJIbHBIMU Y4eOHBIMU
MI03HABATEIbHBIMUA, KOMMYHHUKATUBHBIMU M PETYJIATUBHBIMU JICHCTBHSMHU.

OBgJ1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEbHBIMH A€ CTBUSIMH:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOATENIBHO (OpPMYyJIMpOBaTh M AaKTyaJIM3UpPOBaTh HpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeseNiATh LeNU AEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX JIOCTHKEHMS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTHU C MMOCTABICHHBIMHU EJISIMU;

UCIOJIb30BaTh IPU OCBOCHUM 3HAHUU NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIAThH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIUE MOHITUS AJIs1 OObSICHEHUSI OT/IENIbHBIX (PaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCH(UKALIUHN BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SBJICHUSIMU;

CTPOWUTH JIOTUYECKHE pACCYKIEHUS (MHAYKTHUBHBIC, JEIyKTHBHBIC, IO aHAJOTHH),
BBISBJISAT 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIUPOBATH
BBIBOJIBI M 3aKIIFOUYCHUS;

OPUMEHATh B Ipoliecce MO3HaHUS, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIEC)
MOJIEIH, TPe0OPa30BBIBATH MOAEIIHHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHME XHUMHYECKOM peakuuu — TpU peleHUH Yy4eOHbIX
MIO3HABATENIBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.



2) 0a30BbIe HCCIeN0BATENbCKUE IeiiCTBUS:

BJIaACTb OCHOBAMH METOJ0B HAYYHOI'O IMO3HAHHWA BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dopMynupoBaTh LEAM M 3aJa4d  HMCCIEAOBAHMS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaUYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaACTb HABbBIKAMHU CaAMOCTOATCIIBHOTO IINIAHUPOBAHUA W HPOBCACHUA YUYCHHYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 32 XOJIOM IPOIECcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh O00OOIICHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAENaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKON HCCIeIOBATEIbCKOW M MPOEKTHOM JesSTEIbHOCTH,
IMPOABJIATH CHOCO6HOCTB N TOTOBHOCTH K CaMOCTOATCIbHOMY IIOMCKY MCTOJOB PCIICHHA
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUSI.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAyYHO-MOMYJISIpHAS
JUTEpaTypa XHMHUYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TO0CcOOuMs, pecypchl HHTepHera),
aQHAIM3UPOBATh HWH(MOPMALIMIO PA3IUYHBIX BUIOB W (OPM MPEICTaBICHUS, KPUTHUUYECKU
OIICHUBATH €€ JOCTOBEPHOCTHh U HEMPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMYHble METOAbl MpPH IOUCKEe U OTOOpe
UHPOpPMALIUK, HEOOXOAMMOM [T BHITTOJIHEHHS YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT UCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
PA3JINYHBIX ITIOUCKOBLIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpeacTaBieHus HHGoOpMauu (CXeMBl,
rpaduKu, TUarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYTHE);

UCIIONIb30BAaTh HAY4YHBIA S3BIK B KayecTBe CpEACTBa Mpu paboOTe € XUMHUYECKOU
UHpOpMaLMeH: MPUMEHSATh MEXKIpeIMEeTHbIe ((U3NYEeCKHe M MaTeMaTHYECKUE) 3HAKU U
CUMBOIIBI, hopMyIibl, a0OpEeBUATYPHI, HOMEHKIATYPY;

HUCIIOJIB30BAaTh U Hp606pa30BI)IBaTI) 3HAaKOBO-CUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.

OBi1ageHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSIMMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJIAaeMOW TEMbI B XOJI¢ JHAIIOTA W/WUIH TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYITUPOBATH CBOU MPEIAJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMPE3EHTAIMeil pe3yibTaTOB MO3HABATEIBHOW AEATEIHLHOCTH, MOJYUYEHHBIX
CaMOCTOATCIIBHO HWJIX COBMECTHO CO CBCPCTHUKAMMU IIPU  BBIIIOJIHCHUHW XHUMHYCCKOI'O
JKCIIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIENOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peaym3anyu  y4eOHOTO MPOeKTa U (HOPMYIHPOBATH BBIBOJABI IO pPE3yibTaTaM MPOBEIASHHBIX
HCCJICIOBAHUM MTyTEM COTTIACOBAHMSI MMO3ULIMN B X0J€ 00CYX/IeHUS U OOMEHA MHEHHSIMH.

OBj1ajjeHNe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU 1€l CTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISITH CBOIO IO3HABATENbHYIO ACSTENBHOCTD,
ompenesnss e€ NeNu W 3a/a4l, KOHTPOJIUPOBATh U MO0 MEpPe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii aIrOpPUTM JIEUCTBUN NPU BBHIMOJIHEHUH Y4E€OHBIX M HCCIIEIOBATENbCKUX 3aiad,
BBIOMpaTh Hanbosee (P (HEeKTUBHBIN CIIOCOO MX pPEIIeHHs ¢ YYETOM IOydeHHUs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEM JCATENIBHOCTM Ha OCHOBE CaMoOaHalu3a |
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIIACC

HpeI[MeTHBIC PE3yJIbTAaThl OCBOCHUA KypCa ((Opl"aHI/ILICCKaH XUMHUA» OTPpaAXKaArOT:



Cc(OPMHPOBAHHOCTb IPEJACTABIEHUI O XMMHUYECKOH COCTaBJIAIOIIEH €CTEeCTBEHHO-
HAaY4YHOH KapTHHBI MHpa, POJIM XWMHUH B TIO3HAHUM SIBICHUN MPHPOIBI, B (HOPMHUPOBAHHUU
MBILIUICHUS] U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOH JUis
pelIeHusl MPaKTUYECKUX 3aJad W OKOJIOTWYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBbIO U IPUPOAHOIL cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIOJArarolIue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aToOM, 3JIEKTPOHHAs: 000JI04Ka aToMa, MOJIEKyJa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyina (pa3BépHyTas u
COKpallléHHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKeJeT,
(GyHKIMOHAJIbHAs TpyMNIa, paguKanl, U30MEpus, HW30Mepbl, TOMOJIOTMYECKUN psjl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJAEpKAIUEe COCIUHEHUS, MOHOMEp, NOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemectB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE INOHHMaHUs
OPUYMHHOCTU U CUCTEMHOCTH XUMHUECKUX SIBIECHUH, (PaKTOJOIMYECKUE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30TaCHOM MCIIOIh30BAHNN BAKHEHIIIUX OPraHNYECKUX BEIIECTB B OBITY
U NIPaKTHUUYECKON JEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEPHbIE MPU3HAKYU MOHATHI, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MMOHATHS IIPU ONIMCAHUM COCTaBa, CTPOSHUS U
MPEBPAILICHUI OPTaHUYECKUX COEAUHECHMUI;

c(OPMHPOBAHHOCTh YMEHMH HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (OpMyJl OpraHMUECKUX BELECTB
U YpaBHEHUH XMMMYECKMX PEaKLMH, U3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTIOCTPALIUM UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHMI YCTaHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX OpPraHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHUIO K OINpENelIEHHOMY KIAacCy/Tpylre COeIuHEHHN
(YyriaeBofopodbl, KUCIOPOJ M a30TCOAEpXKAIHE  COEIUMHEHMs, BBICOKOMOJIEKYJIIPHbIE
COEIMHEHUs), JaBaTb UM Ha3zBaHus 10 cuctematuueckor HomeHkiatype (IUPAC), a takxke
IPUBOJIUTh TPUBMAIbHbIE HA3BaHUsS OTJEJIBHBIX OPraHUYECKMX BELIECTB (STHJIEH, IPOMMJIIEH,
alleTUICH, STHJICHIJIMKONb, TJIHLEPUH, (EHOT, (OpMalbACTHll, aleTalbIeru], MypaBbHHAsS
KHCIJIOTA, YKCyCHas KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApPUHOBAs KUCIOTA, IJII0K03a, (QPyKTO3a,
Kpaxmajl, LIeJUII0J103a, TIIULIH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAEIATh BHJbl XUMHYECKOM CBSI3M B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. BytnepoBa ansi 0OBbsSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BELIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyramuen-1,3, mermiOyraauen-1,3, OeH3od,
METaHOJI, 3TaHOJI, STUWICHIJIHNKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJIi003a, aMHHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXAYy HUMM YPaBHEHMSIMHU COOTBETCTBYIOIIUX XMMHUYECKHX pEakUuil
UCTIOJIB30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb HCTOYHMKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, TPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEPEepPadOTKH M TPAKTUYECKOE NPUMEHEHHE
IPOAYKTOB EPEpabOTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS [0 XHMUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOJIYKTa PEAKIHMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMUECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB UM MPOILYKTOB PEaKLIUN);



c(hOpMUPOBAHHOCTh YMEHHI BJIa/IETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUA, MCIOJIb3YEMbIX B XHMHHU I[P M3YYEHHH BEIIECTB M XUMHYECKHX SIBJICHHI
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJCIUPOBAaHUE), HCIOJIb30BaTh CHUCTEMHBIE
XMMHYECKHUE 3HAHUS JJIsl TPUHATHUS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLHX, CBI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUJIa MOJb30BAHMS XUMHUYECKON MOCYA0U U
n1abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus C BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBIIOJHATh XUMHUYECKUNU HKCIEPUMEHT
(mpeBpaleHrs OPraHUYEeCKUX BEIIECTB MPH HArpEeBaHUH, MOJYYCHUE ATUJICHA U U3YyUYECHUE €Tr0
CBOMCTB, KAaueCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JeHaTypaius OelIKoB Mpu
HarpeBaHUU, [IBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUU C NPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHUU C BEIIECTBAMHU U JIA0OPATOPHBIM OO0OPYIOBAaHUEM, MPEICTABISTh PE3yIbTaTh
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YPAaBHEHHH COOTBETCTBYIOLIUX pEAKIHUN U
(dbopMynUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMECHHH KPUTUYECKH aHAIM3UPOBATH XUMHUYCCKYI0 HH(OPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHpopmarmu, UHTEpHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHMI COOJI0OJaTh IMpaBUJIa HKOJIOTMYECKH II€JIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATEIHHOCTH B LEISIX COXPAHEHHSI CBOErO 3/I0pPOBbA U
OKpY>Karolllel MPUPOIHON CPENbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA KUBBIE OpPraHU3MbI
ONpeeNEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszatens IIJIK, moscHsaTe Ha
pUMeEpax CIocoObl YMEHBIICHUS M MPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHUS HAa OPTaHU3M
YEJIOBEKa;

JUIs O0y4aroIMUXCs C OFPAHHMYCHHBIMHA BO3MOXHOCTSIMU 37I0POBbS: YMEHHUE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHUX SBICHUM;

JUIA CJENbIX W CIa0OBHIAMIMX OOYYAIOIIMXCSA: YMEHHE HCIOIb30BaTh pelibeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anvcu xumuyeckux Gopmy.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mIas 1 HeopraHu4ecKasi XuMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHYECKOM COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XMMHUU B IO3HAHUU SIBICHUA OPUPOIBI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOM I'PaMOTHOCTH, HEOOXOJUMOW s
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpejie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJATaroIne
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIC OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBII O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIECHb
OKHCJICHUSI, XUMHYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKass  pemeETKa, TUNBI XUMHYECKUX  PEaKIuii, pacTBOp, DIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JJIEKTPOIUTHYECKAsT ITUCCOIMAIINS, OKHUCIHUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHYECKOH  peaklMH, XHMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Jucconnanuu, nepuoguuyeckui 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBPAIICHUS SHEPTUU NMPU XUMHUYECKHX
peaKuHs{x), 3aKOHOMEPHOCTH, CUMBOJIMYECKHN SI3BIK XUMHHU, MHPOBO33PCHUYCCKHUEC 3HAHMA,
JeKalue B OCHOBE IMMOHMMAHHUA TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHIA,
(akTOJIOrMYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30M1aCHOM HCHOJIb30BaHUU
BaXHEHIIINX HEOPraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOM JESTEIBHOCTH YEIOBEKa,



c(OPMHPOBAHHOCTb YMEHHUH BBISBIISATh XapaKTEepPHbIE IPU3HAKKM MOHATUH, yCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHSATHUS MpPH ONHCAHUU HEOPraHMYECKHUX
BELIECTB U UX NIPEBPALLEHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHUS
(GopMys1 BeIIECTB M YpaBHEHMH XUMHUECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHble Ha3BaHHUS OTIENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHBIA Ta3, aMMUaK, ralméHas U3BECTb, HErall€Has W3BEeCTb, IIUTbEBAs COJA, NUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEJENATh BAICHTHOCTb U CTENIEHb OKMCICHHUS XUMUYECKHX
3JIEMEHTOB B COEJUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAs, HOHHAS,
METaJUIN4YeCcKas, BOJOPO/HAs) B COCAMHEHUSAX, TUI KPUCTALIMYECKOW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJISipHAsl, MOHHAsA, METAJUIMYECKas), XapaKTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCAVHECHMI;

c(OpMUPOBAHHOCTh YMEHUI yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUUECKUX BEIIECTB
II0 UX COCTaBY K ONpPeIeNEHHOMY KJIacCy/TpyIiie COeJUHEHNH (IPOCThIe BEIIECTBA — METAILIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICI Iepuoandeckoro 3akona J[. W.
MenzeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIbHYIO U
HIPOTHOCTUYECKYIO (PYHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHUI  XapaKTepU30BaThb d3JEKTPOHHOE CTPOEHUE aTOMOB
XMMHYECKHX 3JIeMeHTOB 1-4 nepuonos [leprnoauueckoii cuCTeMbl XMMUUYECKUX d1eMeHTOB 1. 1.
MeHnneneeBa, HCIONB3YS MHOHATHUS «S-, pP-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPrEeTHUYECKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JEMEHTOB U HX
COEIMHEHMH 110 nepuoaam u rpynnam Ilepuogudeckoit cucreMsl XuMu4ecKux ieMeHTos 1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOMIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
FEHETUYECKON CBSA3M MEXJy HEOPraHMYeCKMMH BEIIeCTBAaMU C IIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIINUX XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
IOpU3HAaKaM (YUCIy U COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHUIO CTEIIEHEW OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIMH, YYaCTHUIO KaTalu3aropa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPAaBHEHUs PEaKLUN pa3IMYHBIX THIIOB, OJHBIE
U COKpalIE¢HHbIE YPaBHEHHUS PEaKIUi MOHHOTO OOMEHA, YYHUTHIBAsl YCIOBHS, NMPH KOTOPBIX 3TH
peakuuy UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH pEAKUUH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CYLUIHOCTb OKHCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii IOCPEeICTBOM COCTaBJICHMS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIuii;

c(OPMHUPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMMUYECKOH PEaKIMU OT
pa3nuuHbIX (DAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIlHero Bo3jeiicteus (npunuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTb XHUMHUYECKHE IIPOLECCHI, JIEKALIUE B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHUs CEPHOM KHCIOThI, aMMMaKa, a Takke CHOPMHUPOBAHHOCTh
npeAcTaBiIeHu 00 OOIMX HAyYHBIX NMPUHIMIIAX U IKOJOTHYECKUX IMPOoOJIeMax XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUSA
«MaccoBas J0JIs BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B IMPH XUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wi 00bEMY OJJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChI BEIIECTB, MPEBPAIICHUS M COXPAHEHUS SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHUH COOJIOAATh NpaBHJIa MOJIb30BaHUS XMMHUYECKOW MOCYJ0N U
71a00paTOPHBIM 000PYAOBaHHUEM, A TAK)KE IPaBHUJIa OOPAICHHUS C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKIIMSMHU I10 BHIITOJHEHUIO Ja00PaTOPHBIX XUMHUYECKHX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUIAHUPOBATh M BBIMNOJHATh XUMHUYECKHH SKCHEPUMEHT
(pa3noXkeHne TEpOKCHIa BOJOpPOJAa B NPUCYTCTBUU KaTaln3aTopa, ONPENEICHHE CpPE/Ibl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHHBEPCATLHOTO WHINKATOPA, BIMSHUAE PA3IHIHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIWU, PeaKIUH HMOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIUH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHMSI, PEIICHUE SKCIICPUMEHTATBLHBIX
3agady mo TemMaM «Mertawuby M «HeMmeTamnel») B COOTBETCTBUHM C NPAaBWIAMH TEXHUKU
0€301aCHOCTH MPH 0OpaIeHNH ¢ BEIIECTBAMH U JIAOOPaTOPHBIM 000pYIOBAHUEM, IIPEICTABIISATH
pe3ynbTaThl XMMHUYECKOTo SKCIepHUMEHTa B (opme 3ammuch ypaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ GopMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3y/IbTATOB;

Cc(OPMUPOBAHHOCTh YMEHHUH KPHUTHYECKH aHAIM3MPOBATh XUMHYECKYI0 HH(opmanuio,
MIOJTy9aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHMKANNUU, IHTEpHET U APYyTrux);

c(OPMUPOBAHHOCTh YMEHHMH COOJIOAATh NpaBUJIa DKOJOTMYECKH LEeNecO00pa3HOro
IIOBECACHHUA B 6I)ITy u TPYZ[OBOI;'I ACATCIIBHOCTH B MECJIAX COXPAHCHUA CBOCTrO 3J0pPOBbBA H
OKpY)Karollel MPHUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3/CHCTBUS HA JKHBBIC OPraHH3MBI
OmpeeEHHBIX BEIIECTB, MOHUMAsi cMbIC rokaszarens [1JIK, moscHSTh Ha mpuMepax CrocoObl
YMEHBILCHHS ¥ IPEAOTBPAILCHUS MX BPEITHOTO BO3ICHCTBHS HAa OPraHU3M YeJIOBEKa;

JJIsA O6y“IaIOHII/IXC$I C OIpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbBA. YMCHUC INPUMCHATH
3HaHHUA 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHMUS BEIIECTB M XUMUYECKHX SIBIICHUN;

JUI CIEeNbIX W CIa0OBHIAIIMX OOYYaIONIMXCA: YMEHHE MCHOJIb30BaTh peiabedHo-
TOYEYHYIO cucteMy obo3HaueHwuii JI. Bpaiins s 3anucn xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJau4yecTBO yacos
Ne HanmeHoBaHMe pa3/ieioB U TeM NMPOrpaMMBbl Kourpon | Ipaxriiec JaeKTponnLIe (MHppoBLIe)
n/n Bceero bHBIE KHe o0pa3oBaTejibHbIE PECYPChI
padoTbI padoTbI
Pasznen 1. Teopernyeckue 0CHOBbI OPraHUYeCKOM XUMUH
[Ipeamer opranumveckoit xumuu. Teopus
1.1 CTPOEHMS OPraHU4eCKUX coequHeHuil A. M. 3 1 0 https://resh.edu.ru/subject/29/
bytineposa
Hroro no pazueny 3
Pasznen 2. YrieBoaopoasbl
https://resh.edu.ru/subject/lesson/6151/mai
2.1 [IpenenbHbIE YII€BOJOPO Il — aJIKaHBI 2 0 0 Y
HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, https://resh.edu.ru/subject/lesson/5412/start
2.2 6 0 1
aJKaJaUEHBbl, aJIKHHBI [212563/
https://resh.edu.ru/subject/lesson/5412/start
23 Apomartnuyeckue yriieBoAaopo/ bl 2 0 0
/212563/
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB U UX https://resh.edu.ru/subject/lesson/5412/start
2.4 3 1 0
nepepaboTka /212563/
Hroro no pazueny 13
Pasznen 3. Kuciopojaconepsxkamnue opranndeckue coeJuHHeHUst
https://resh.edu.ru/subject/lesson/4769/start
/150550/
3.1 Crmptet. deron 3 0 0 https://resh.edu.ru/subject/lesson/5727/start
/150577/
Anpnerunsl. Kap6oHnoBbsie KUCTOTHI. CIOXKHBIE https://resh.edu.ru/subject/lesson/4776/start
32 7 0 1
3(upsI /150604/
https://resh.edu.ru/subject/lesson/6150/start
33 VriaeBoasl 3 0 0 1150687/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

https://resh.edu.ru/subject/lesson/5413/start
/150714/

Hroro no pazueny 13

Pasznen 4. A3orconep:kamue oprannyecKkue coeTuHeHust

41 AMUHEL AMIHOKHCIOTEL Bestki 3 0 0 https://resh.edu.ru/subject/lesson/4743/start
/150742/

Hroro no pazueny 3

Pa3pnen S. BICOKOMOJIEKY/ISIPHbIE COCUHECHUS

51 Miactmacest. Kayuykn. BonokHa ) 1 0 https://resh.edu.ru/subject/lesson/6095/start
/150823/

Wroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2

11 KJIACC

Koysn4yecTBO 4acoB
Ne HanmenoBaHue pa3/ieioB 4 TeM NPOrpaMMbl Koutpoxr | Ipaxriyec J1eKTpOnHbIE (HHPPOBLIE)
n/n Bcero bHbBIE KHe o0pa3oBaTe/bHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBbI XUMHM
Crpoenne atomos. Tlepuommaeckuii 3axon https://resh.edu.ru/subject/lesson/6479/start

1.1 [lepuoauueckas cucteMa XUMHYECKUX 3 1 0

/150989/
anemeHToB /1. V1. Meneneena —

1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4 0 0 ?lt tspls(;/érle/sh.edu.ru/sub]ect/lesson/558l/start
https://resh.edu.ru/subject/lesson/4938/start

1.3 XUMHYECKUE PEAKLIUN 6 1 1
/151107/

Hroro no pazueny 13

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 MeTtamisl 6 0 1 https://resh.edu.ru/subject/lesson/3493/start



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/

/151213/

https://resh.edu.ru/subject/lesson/5939/start

2.2 Hewmetamis 9 1151320/

73 CBs13b HCOPTAaHMYECKUX U OPTaHUYECKHIX ) https://resh.edu.ru/subject/lesson/4960/start
BELIECTB /151374/

Hroro no pazueny 17

Pa3zpnen 3. Xumus v )Ku3Hb

31 TV 4 https://resh.edu.ru/subject/lesson/3504/start

/151485/
Hroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

INIOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KoJunuecTBo yacoB
e K Jara DJIeKTPOHHbIEe HH(POBBIE
i Tema ypoka OHTPOT | IypakrHueck 00pa3zoBaTebHbIE
n/n Bcero bHBIE H3y4eHust
ue padoThbl pecypcbl
padoThbI

1 [IpeameT opraHrvecko XuMuu, eé 1 0 0 04.09 https://resh.edu.ru/subject/le
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE ) sson/6149/start/170388/

) Teopus cTpoeHns OpraHM4EeCKUX COSIUHEHUH A. 1 0 0 11.09 https://resh.edu.ru/subject/le
M. BytnepoBa, €€ OCHOBHBIE MOJIOXKEHUS ) sson/6149/start/170388/

3 CraproBas KOHTpOJIbHAsI paboTa. 1 1 0 18.09
[IpencraBnenue o kiaccuukanuu

4 opranudeckux BeniecTB. Homenknarypa 1 0 0 2509 https://resh.edu.ru/subject/le
(cucTemaTu4ecKasi) ¥ TPUBUAIbHBIC Ha3BaHUS ’ sson/6151/start/149993/
OpPTraHNYECKUX BEIIECTB

5| Mevan o orant  mpocreime 1 0 0 02.10 bitps: reshedunu subject e
AR b ' sson/6151/start/149993/
MPEJICTABUTENN AJIKAHOB

) . https://resh.edu.ru/subject/le

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 09.10 sson/5412/start/212563/

7 DTUJIEH U TIPOIUJIEH — IPOCTEUIINe 1 0 0 16.10 https://resh.edu.ru/subject/le
IIPEJICTaBUTENH AJIKEHOB ) sson/5412/start/212563/
[IpakTuueckas padora Ne 1. «Ilonyuenue https://content.edsoo.ru/lab/s

8 " 1 0 1 23.10 .

STHJICHA ¥ U3YYEHHUE €TO0 CBONCTBY ubject/4/
5 | 13 Honpacnne urermeroro ayoyian | 1 0 0 |s010 | hipsleshedunsubjectie
o> O Yy ' sson/5412/main/212567/
PE3UHBI
o | seobommemeroens, |t
| praeei pAL. Al ' sson/5412/start/212563/
MPOCTEUIIHI TPEACTABUTEIb ATKUHOB
11 Brluncienus mo ypaBHEHHUIO XUMHYECKOU 1 0 0 20.11 https://yandex.ru/video/previ



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

peaKknuu ew/7288087213623960404
) https://resh.edu.ru/subject/le
12 | Apensl: 6eH30:1 U TONyos1. TOKCUYHOCTH apEHOB 27.11 sson/4775/start/150494/
13 I'enetnyeckas CBSI3b YII€BOIOPOAOB, 04.12 https://www.youtube.com/w
MPUHAJICKAIUX K pa3IMYHBIM KJIaccam ’ atch?v=18GKghHjex§&
o | ormorme reemes yresoseponrs e
PHPOA ot : ' sson/6148/start/170461/
He(dTh ¥ MPOAYKTHI €€ epepaboTKu
s | omorme reemes yresoioponrs B
PHPOA ot : ' sson/6148/start/170461/
He(dTh ¥ MPOAYKTHI €€ epepaboTKu
16 Kontposbnas pabora 1o pazaerny 2512
«YTIIEBOIOPOABD)
17 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHO U 15.01 https://resh.edu.ru/subject/le
ataHo. BogopoaHas cBs3b ’ sson/4769/start/150550/
18 MHoroaroMHbl€ COUPTHI: STUIEHIIUKOIb U 2701 https://resh.edu.ru/subject/le
TJIMIEPUH ' sson/4769/start/150550/
19 @DeHo: CTpOCHUE MOJIEKYJIbI, PU3NYECKUE U 2901 https://resh.edu.ru/subject/le
XUMHUYECKHE CBOWCTBA, MPUMEHCHHE ' sson/5727/start/150577/
20 Anpneruasl: GopMaTbICTHI U alleTaIbICTHI. 05.02 https://resh.edu.ru/subject/le
AnieToH ' sson/4776/start/150604/
71 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE 12.02 https://acetyl.ru/f/0060.php
KHCIIOTHI: MypaBbUHAs M YKCYCHAsI
[IpakTuueckas padora Ne 2. «CBoiicTBa https://content.edsoo.ru/lab/s
22 . 19.02 .
pacTBOpa YKCYCHOM KHCIOTBDY ubject/4/
73 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaKk 26.02 https://www.youtube.com/w
MIPEJICTABUTENH BBICIINX KAPOOHOBBIX KHCIIOT ) atc
4 Mpbl11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, 04.03 https://resh.edu.ru/subject/le
WX MOIOIIEE JICUCTBUE ) sson/5952/main/150635/
75 CnoxxHble 2(UPBI KaK TPOU3BOIHBIC 11.03 https://resh.edu.ru/subject/le

Kap6OHOBI>IX KHCJIOT. FI/II[pOJ'II/IS CJIOKHBIX

sson/5952/main/150635/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://acetyl.ru/f/o060.php
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watc
https://www.youtube.com/watc
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

3¢upoB

XKupsl: TuapOAN3, NPpUMEHEHUE, OMOIOTHYeCKast

https://resh.edu.ru/subject/le

20 POJIb XKHPOB ! 18.03 sson/5952/main/150635/
yy | e oo e 1 pos | Mosimsheusieat
Pt ' ' ' sson/6150/start/150687/
dpykTo3a, caxaposa
73 Kpaxman u nemntosno3a Kak IpupoIHbIe 1 08.04 https://resh.edu.ru/subject/le
TTOJTMMEPHI ' sson/5413/start/150714/
[TpoBepounas pabora 1o pasaerry
29 | «Kucnopoacoaepxaiiye opraHuueckue 1 15.04
COCJTMHEHUS»
) https://resh.edu.ru/subject/le
30 | AMMHBI: METUJIAMUH U aHUJIMH 1 22.04 sson/4743/start/ 150742/
51| coommen, i Suoormecroe swawener |1 2704 | bitpsreshedunyisubjeci/l
A ' ' ' sson/4743/start/150742/
Ilerrtnabl
32 | UroroBas KoHTpOJbHas paboTa 1 06.05
33 benku kak npupoHbIe BEICOKOMOJIEKYIISIPHBIE 1 13.05 https://resh.edu.ru/subject/le
COEIMHEHUS ’ sson/4743/start/150742/
https://resh.edu.ru/subject/le
sson/6095/start/150823/
OCHOBHBIE TIOHATHUS XUMHH -
34 | BBICOKOMOJIEKYJISIPHBIX COSIUHEHUI 1 20.05 hitps://resh.edu.ru/subject/le
B ' sson/6152/start/150850/
. > KAYYRHL, BOT https://resh.edu.ru/subject/le
sson/6152/start/150850/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

KoanuyecTBOo 4acoB

JJIeKTPOHHBbIE HU(PPOBLIE

Jj‘g Tema ypoka Kontpos IpakTH4ecK Hara o0pa3oBaTte/ibHbIE
mn Bcero HbIe U3y4YeHHUst
ue padboThbl pecypcol
padoTbI

1 XUMHYECKUH 371eMEHT. ATOM. DJIEKTPOHHAS 1 0 0 01.09 https://resh.edu.ru/subject/le

KOH(UTypalusi aTOMOB ) sson/6479/start/150989/

[Tepuoanueckuii 3akoH u [lepuonnueckas

CUCTEMa XUMHUYECKHX dieMeHToB []. . https://resh.edu.ru/subject/le
2 MenpeneeBa, UX CBSI3b C COBPEMEHHOM Teopueit 1 0 0 08.09 sso /'63 3 /r.nairi 1151024/

CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMHUYECKHUX JIIEMEHTOB
3 Bxonnas koHTpoJbHAs paboTa 1 1 0 15.09

CtpoeHue BemiecTBa. XuMu4eckas CBsi3b, € )

P https://resh.edu.ru/subject/le

4 BU/IbI, MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOM 1 0 0 22.09 ssolil/ 5531 /s tarltl/l s 188]1 /

cBs3u. BogopoaHas cBsizb

BanenTHOCTB. DNEKTPOOTPUIIATETEHOCTb. https://resh.edu.ru/subjcct/le
5 Crenens okucieHus. BerecTBa MOJIEKyIIpHOTO 1 0 0 29.09 550 n/'63 3 /r.nain' 151024/

Y HEMOJICKYJISIPHOTO CTPOSHUS

[TonsiTvie 0 qUCHIEPCHBIX cUCTeMax. VICTUHHBIE U https://resh.edu.ru/subjcct/le
6 KOJUIOMIHBIE pacTBOPHI. MaccoBast 1oJis 1 0 0 06.10 550 n/'493 9 /s. o rt/'l 51134/

BEIIIECTBA B paCTBOpE

Knaccudukanus 1 HoOMeHKIaTypa
7 HEOpPraHUYECKUX COCAMHEHUN. | 'eneTnueckast 1 0 0 13.10 https://resh.edu.ru/subject/le

CBSI3b HEOPTraHWYECKHUX BEIECTB, Pa3IUIHBIX ’ sson/2104/main/

KJIACCOB

Kiaccudukanus XuMHYECKUX pEeaKIuii B

HEOPraHMYECKON U OpraHN4ecKOi XUMUU. 3aKOH https://resh.edu.ru/subject/le
8 COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPaHEHUs 1 0 0 20.10 ; "

Y IIPEBPALLEHUS DHEPIUU ITPU XUMUYECKUX
pEAKLHSIX

sson/4938/start/151107/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

https://resh.edu.ru/subject/le

«Metamab»"

9 Cxopoctb peakiun. O0paTuMble peakiuu. 27.10 sson/2102/start/

XHMHYECKOE paBHOBECHE https://resh.edu.ru/subject/le
sson/2103/start/
[TpakTuueckas paborta Ne 1. «Bnusiaue } https://content.edsoo.ru/lab/s

10 | pasnuuHBIX (PAaKTOPOB HA CKOPOCTH XUMUYECKOMH 10.11 ubiect/d/
pEaKIIHI) ubjectiss
DJIeKTpoIMTHYECKas Aucconuanus. [lonstue o https://resh.edu.ru/subject/le

|] | BOROpOIHOM TOKasaTene (pH) pacTBopa. 17.11 sson/1518/start/

Peakiuu nonHoro oomeHna. ['maponm3 ’ https://resh.edu.ru/subject/le
OpraHUYECKUX U HEOPTraHUYECKUX BEIICCTB sson/1603/start/
| e vosermam e peas D e ——
L POTBED ' sson/2104/start/
pPacTBOPOB COJICH
KoHnTponsHas padbota o pazaeny

13 01.12
«TeopeTnyeckre OCHOBBI XUMHUM)»

Mertamibl, ux nojgoxxenue B [lepuogudeckoit

14 | CHCTEME XMMHUECKHX JIICMEHTOB . W. 08.12 https://resh.edu.ru/subject/le
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB. ’ sson/3493/start/151213/
OO0mue Ghu3nyecKrue CBOMCTBA METAIIOB

15 CrmuiaBbl METaLIOB. DIIEKTPOXUMUYCCKUAN PSiJT 15.12 https://resh.edu.ru/subject/le
HaIpsHKEHUH METAJIOB ' sson/4961/start/151293/

PHH, N 1, ’ ’ sson/5814/start/
U UX COEIUHEHUI

17 XHUMHYECKUE CBOMCTBA XpOMa, MEJTU U MX 2912 https://resh.edu.ru/subject/le
COeNMHEHHUH ’ sson/3534/start/151266/

18 XuMH4ecKre CBOMCTBA IIMHKA, JKeJie3a U UX 12.01 https://resh.edu.ru/subject/le
COEIMHEHUN ’ sson/3534/start/151266/
IpaxTirseckas pabora Ne 2. "Pemenme https://content.edsoo.ru/lab/s

19 | skcrepyMMEHTAaIbHBIX 334a4 110 TEME 19.01

ubject/4/



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

Hewmeramnsl, ux nonoxenue B [leproanueckon

https://resh.edu.ru/subject/le

20 | cucreme xuMudeckux sneMeHToB Jl. W. 26.01 sson/5939/start/151320/
MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
du3nYecKue CBONCTBA HEMETAILIOB. https:/resh.edu.ru/subject/le

21 AnoTponusi HEMETAIOB (Ha IpUMEpe 02.02

sson/5913/start/
KHCJI0pOJ1a, cephl, hocdopa u yriaeposaa)

2 XHMHYECKHE CBOKWCTBA IaJIOTEHOB, CEPBI U UX 09.02 https://resh.edu.ru/subject/le
COEIMHEHUN ’ sson/2075/start/

73 XUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux 16.02 https://resh.edu.ru/subject/le
COCTMHEHUI ) sson/2078/start/
XUMHYECKUE CBOMCTBA YIiIepoia, KpEMHUS U UX https://resh.edu.ru/subject/le

24 . 01.03
COEIMHEHUN sson/2072/start/

75 [IpuMeHeHrne BaKHEUIIINX HEMETAIIIOB U UX 15.03 https://resh.edu.ru/subject/le
COCIIMHEHU N ) sson/5939/start/151320/
OO6o01IeHre ¥ CHCTeMaTU3alus 3HAHUN TI0 TeME
«Hemerannbny. Beruncienus no ypaBHEHUSIM https://www.youtube.com/w

26 . 22.03
XUMHUUYECKUX PEeaKIUi U TEPMOXUMUYECKUE atch?v=1gxslO130gU
pacyEThI
[TpakTuueckas padorta Ne 3. «Pemienue https://content.edsoo.ru/lab/s

27 AKCIEPUMEHTAIBHBIX 3aa4 M0 TEME 05.04 ubiect/d/

"Hemeramibt"y HUDIEC=,

73 [TpoBepounas padora mo Temam «MeTaabsl» 1 12.04

«Hemerauibny
https://yandex.ru/video/previ
Heopranuueckre u opraHu4ecKue KUCIOTHI. ew/12898604409856871256

29 19.04 - .
Heopranuueckue 1 opraHn4eCKiue OCHOBaHMS https://yandex.ru/video/previ

ew/6939051265036864393

jo | boreme reopamminse n oprama T

A ' ' ss0n/4960/start/151374/
HEOPraHMYECKUX U OPraHNYeCKHX BEIIECTB
31 HToroBasi KOHTpoJbHAs paboTa 03.05
32 | Poab XxuMUH B 00€CIIeYeHNH SKOJIOTHYECKOH, 04.05 https://resh.edu.ru/subject/le



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://www.youtube.com/watch?v=1qxslO130gU
https://www.youtube.com/watch?v=1qxslO130gU
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://yandex.ru/video/preview/12898604409856871256
https://yandex.ru/video/preview/12898604409856871256
https://yandex.ru/video/preview/6939051265036864393
https://yandex.ru/video/preview/6939051265036864393
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/

YHEPTreTUYECKON U MUIIEBOI 0€30MacHOCTH,
pPa3BUTUU MEJIULIUHBI

sson/3504/start/151485/

[TpencraBnenust 06 0OIIMX HAYYHBIX TPUHIIUIIAX

https://resh.edu.ru/subject/le

33 ESI(I)IZI(I;ITL;IHGHHOFO MOJIyYEHUSI BAXKHEUIINX 1 17.05 sson/3514/start/ 151429/

34 YenmoBek B MUPE BEIIECTB M MATEPUATIOB. XUMUS 1 24.05 https://resh.edu.ru/subject/le
1 3JI0POBbE YEIOBEKA sson/3504/start/151485/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MMPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerieHne»
* Xumus, 11 xnacce/ T'abpuensa O.C., OO11ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO
«APODAy; AknmnonepHoe obmiectBo «M3marenscTBo «IIpocBerenne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1) F'opxoenko M.FO. noypounsie pa3paboTku no xumuu. 10 kiacc.

2) Tpoery6osa H.II. [Toypounsie pa3pabotku no xumuu. 1 1 xmacc.

3) I'a6puensu O.C. Xumus. 11 kiacc: KOHTPOIbHBIE U TPOBEPOUYHBIE PAOOTHI K YUCOHUKY
O.C. I'abpuensina «Xumus. 11 knacc. bazoBblit ypoBeHb»

4) I'abpuensn O.C. Xumus. 10 kiacc: KOHTPOJIbHBIE U TPOBEPOUYHBIE PAOOTHI K yUCOHUKY
O.C. I'abpuensina «Xumus. 10 knacc. bazoBblit ypoBeHb»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/
https://content.edsoo.ru/lab/subject/4/

https://www.youtube.com/watch?v=18GKghHjex8
https://acetyl.ru/f/0060.php



https://resh.edu.ru/subject/29/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watch?v=18GKghHjex8
https://acetyl.ru/f/o060.php

		2024-01-25T08:54:14+0700
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ДОБРОМЫСЛОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА




