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MNOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1o XMMHH Ha YpPOBHE CpenHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit ®enepanun»,
TpeOoBaHUIl K pe3yiabTaTaM OCBOeHUs (enepaibHO 00pa3oBaTENbHON MPOrpaMMBbl CPEAHETO OOIIEro
obpazoBanus (DOII COO), npencraBneHHbix B denepanibHOM TrocyJapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konnenmuu npernonaBaHus ydeOHOTO TIIpeaAMeTa «XHUMHS» B
oOpa3oBaTenbHbIX opranusanusix Poccuiickoit denepaiuy, pealu3yoIiX OCHOBHbIE 00pa3oBaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX NosIokeHUH «CTpaTeruu pa3Butus Bocrnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 roga» (Pacnopsixenue [Ipasutenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMMmbl MO XUMHUH, K OIPEACICHHIO OOIIeH CcTpaTeruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHUsI 00yUarOIUXCs CPeACTBaMU yueOHoro npeamera «Xumus» i 10-11
KJaccOB Ha ©0a30BOM ypOBHE COCTaBWIM KoOHUenTyaibHele mojioxeHus @OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJei, COAepKaHMsI, pe3ylbTaToB OOydeHHs H TpeOOBaHUN K YpPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xumudeckoe oOpa3oBaHUE, IMOJy4aeMO€ BBITYCKHUKAMHU 00IIe00pa30BaTEIbHON OpraHu3alny,
SBIISIETCS HEOTHEMIIEMON 4acThi0 UX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEpIIAIOIIMM 3TAIIOM peaIN3alun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX LEJIOCTHOM cucreme
XUMHYECKOrOo 00pa3oBaHUsA. ODTHU LIEHHOCTH KacalOTCSl IMO3HAHUS 3aKOHOB IMPHUPOAbI, (HPOPMUPOBAHUS
MHUPOBO33pEHUsI U OOLIeH KyJIbTYphl YEJIOBEKa, a TAKXKE SKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOILEHUS K
CBOEMY 3JI0POBBIO M MPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOy4YarOIIMXCS Ha
YpOBHE CpenHero oodiero oOpa3oBaHUsI CPEICTBAMU yueOHOro mpeaMeTa «XUMHUsS», COACpKAHHE U
IIOCTPOEHHUE KOTOPOrO OIPENEIeHbl B MPOrpaMMe MO XUMHUHU C YYETOM cleUu(UKH HAyKU XUMUH, €€
3HAu€HUs B MO3HAHUU MPUPOJABI U B MaTEpUAIbHOMN XKU3HU OOILECTBA, a TaKXkKe C yUYETOM 00IUX Lesel U
HPUHIUIIOB, XapaKTepU3YIOLUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeiHero oOmiero oOpa3oBaHHUs B
Poccuiickoit @enepanuu.

XUMHS KaK DJEMEHT CHUCTEMbl E€CTECTBEHHBIX HayK HUIpaeT ocoOyl pojib B COBPEMEHHOMN
IUBUJIM3AIMM, B CO3JaHUM HOBOM 0a3bl MaTepuadbHOM KynbTypbl. OHa BHOCUT CBOM BKJIaa B
(dopMHpOBaHUE pAIMOHAIBHOIO HAYYHOTO MBILIUIEHUS, B CO3[aHHME IIEJIOCTHOIO TMpeACTaBIeHUs 00
OKpY’KalolleM MHUpEe Kak O €JUHCTBE IMPUPOIBI M YelloBeKa, KOTopoe (GOpMHUPYETCs B XUMUU Ha OCHOBE
MOHMMAaHHUS BEIECTBEHHOTO0 COCTaBa OKPYXAIOIIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U MEXIY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHUS.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMHUs CTaJla HEOThEMJIEMON YaCThIO
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCHELIHOTO TPpyJa M XKU3HU KaXJO0ro wieHa oOIIecTBa.
CoBpemMeHHasi XMMHsSI KaK HayKa CO3MJaTelbHAas, KaK HayKa BBICOKMX TEXHOJIOTMH HamlpaBjieHa Ha
pelieHre ria00anbHbIX MPOOJIeM yCTONYMBOIO pPa3BUTHUSI YEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUECKOH,
MUILEBOM, SKOJIOTMUECKON O€30MaCHOCTH U OXPaHbI 3710POBBSI.

B cooTBeTcTBHU ¢ OOIIMMH LETSIMU U TPUHIMIIAMU CPEIHEro O0Iero o0pa3oBaHUs COAEpIKaHHUe
npenmeta «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHb U3yUEHHS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TTOATOTOBKY OOYYaIOMUXCsl, HEOOXOIUMYIO UM JUIsI BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHS] B >KU3Hb COLIMYMa, MPOAOJDKEHHS OOpa3oBaHMsA B Pa3IMYHBIX
001acTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocTaBisilolIUMHA TIpeaMeTa «XUMHs SIBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMHUS» U
«OO0m1as u HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30B0Oil HAyKu: CUCTEMa 3HAHUN 110 HEOPraHMYECKOW XUMHHU (C BKJIFOUYCHHEM 3HAHUHM U3 00LIei XUMUM)
U OpraHudecko xumuu. @DOpMUpPOBaHHE [aHHOM CHUCTEMbl 3HAaHUN IpPU U3YYCHUHU IpeaMera



o0ecreunBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOTO00Opa3us BEIIECTB HA OCHOBE OOIIUX TMOHSATHUH,
3aKOHOB U TEOPUH XUMUH.

CrtpykTypa conepkanus KypcoB — «Opranuyeckas XuMus» U «O0111as U HeopraHu4eckasi XUuMHUs»
chopMupoBaHa B MpOrpaMMe IO XUMHM Ha OCHOBE CHCTEMHOIO MOJIXOJa K HM3YyYEHHUIO0 y4eOHOro
Mmarepuaja U O0OyCIOBIIeHA HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAHUA Ha OIpeaeIEHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHMYeCKON XMMHUM BEILECTBA pAacCMaTPUBAIOTCS HAa YPOBHE
KJIACCHUYECKON TEOPUU CTPOCHMSI OPTaHMYECKUX COEIMHEHUH, a TaKKe Ha YPOBHE CTEPECOXUMHUYECKUX U
ANIEKTPOHHBIX MPEICTaBICHUNH O CTpoeHUH BemiecTB. CBeleHHS 00 M3ydaeMbIX B Kypce BeIecTBax
JIAIOTCA B Pa3BUTHH — OT YIJICBOJOPOJOB O CIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOelMHEHHH. B kypce
OpPraHMYeCKOM XUMHM TOJY4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs NEepPBOHAYAIIbHBIE MPEJCTABICHUS O XMMHUYECKON CBS3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCMOCTHU CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUYECKOH peakluu.

[Tox HOBBIM yTIIOM 3peHHs B IpeaMere «XUMHs» 0a30BOr0 YPOBHS pacCMAaTPUBACTCS M3yUCHHBIH
Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs TEOPETUUYECKHA MaTepral u (HaKTOJIOTHIECKUE CBEICHHS O
BEIIeCTBaX M XMMMUYECKOHM peakuuu. Tak, B "acTHOCTH, B Kypce «OOIias U HeOpraHudecKask XUMHsD)
o0y4aromuMcsl TPEJOCTABIACTCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHHE MEPUOJUYECKOr0 3aKOHA C
OOLIETEOPETUYECKUX M METOJOJIOTMUECKUX MO3MIMM, IIyO)ke IOHATh HCTOPUYECKOE H3MEHEHUE
(GYHKIIMI 3TOTO 3aKOHA — OT 0000IIAIOMIEH 10 OOBSICHSIOICH U TIPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMII O BaXHEWIIUX BEIIECTBAaX, HMX COCTaBEe, CTPOCHUHU, CBOWCTBAX H
NPUMEHEHUH, a TaKKEe O XHUMHUYECKHUX pEeaKlHUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs
nononssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COepaHusl, UMEIOLUMU KYJIbTYpPOJOTHYECKUN U
INPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMMAHHUIO B3aUMOCBSI3U XUMHUHM C JPYyrUMU
HayKaMH, pacKpbIBalOT €€ pojib B IO3HABAaTENbHOW M TPAKTUUYECKOM JEATENbHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCHHMTAHHUIO YBA)KEHHUs K IpoLECCY TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUECKUX
NPUJIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W IMYHOCTHO 3HAYUMBIX
npobnemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATh HH()OpPMAIMIO W TNPUMEHATh €€ IS
MOTIOJIHEHUSI 3HAHUH, PeIIeHUs] UHTEUIEKTYalbHbIX U SKCIIEPUMEHTAIbHBIX UCCIIE0BATENbCKUX 3a/1au. B
LEJIOM COJiepKaHue Y4eOHOro mpeaMera «XHUMHS» JAHHOTO YPOBHS HU3Yy4YEHHMs] OPHUEHTHPOBAHO Ha
dbopMupoBaHUE y 00YyYaromIMXCsS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHHMMaHUs (UIOCOPCKUX HJIEH,
TaKUX KaK: MaTepuaibHOE E€IUHCTBO HEOPraHMYECKOro0 W OPraHM4ecKoro MHpa, OOYyCIOBIEHHOCTb
CBOWCTB BEILIECTB UX COCTABOM M CTPOEHHEM, [T0O3HABAEMOCTb IPUPOHBIX SBICHUNA MyTEM dKCIIEpUMEHTA
U pelIeHUs] MPOTUBOPEUU MeXy HOBBIMH (DaKTaMU M TEOPETUYECKHMH IPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUHU B PEIICHUM HKOJOTMUYECKHX MHpoOieM, a Takke MpodiieM cOepekeHUs] dHEpreTHYeCKUX
PECYpCOB, ChIpbs, CO3/1aHUS HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTUS W COLMAIM3ALMHM OOYYarOIIMXCS MPUHATHIE
OporpaMMOil MO XMMHUH TMOJIXOABI K ONpPEAETCHUIO COAEP)KaHUS M TOCTPOCHHS IpeaMeTa
npeaycMaTpuBaoT (OpMHUpOBaHHE YHHBEPCAJIbHBIX YUEOHBIX ACUCTBUM, MMEIOMUX 0a30BOE 3HAUEHHUE
JUISL pa3JIMYHbIX BUJOB JESATENBHOCTH: pelIeHus mpobiieM, MOUCKa, aHalu3a U 00paboTKH UH(POpMAIIHH,
HEOOXOIUMBIX JJIi MPUOOpPETEHUs OIbITa MPAKTUYECKOW U HCCIIEOBATeNbCKON JesITeNbHOCTH,
3aHUMaloIIEel Ba)KHOE MECTO B MO3HAHUU XUMUH.

B mpaxTuke mpenojaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, TaK U Ha
YpOBHE cpeaHero olmiero o0pa3oBaHUs, MPHU ONPEAENIEHUU COAEPKATEIbHOM XapaKTepPUCTUKH Iesen
U3YYEHUs TpeAMeTa HallpaBJICHHEM IE€PBOCTENIEHHOM 3HAYMMOCTH TPAIUIMOHHO TMPU3HAETCS
(dopMHpOBaHHE OCHOB XUMHUYECKOW HAyKH KakK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUUYECKOM
JeSITEIbHOCTH 4eJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KyIbTypbl. C METOAMYECKOW TOUKH
3pEeHUs TAKOW MOAXO]I K ONpeAeNICHUIO Leel N3yUeHUs MTPeIMEeTa SBJISIeTCS BIIOJIHE OMPAaBIaHHBIM.



CornacHo JaHHON TOYKE 3pEHHs TJIABHBIMU IIENISIMU M3YYEHUS INpenMeTa «XuMus» Ha 0a30BOM
ypoBae (10 —11 ki1.) sBISAIOTCS:

e (GOpMHUPOBAHHE CUCTEMbl XMMHUYCCKUX 3HAHUN KaK BaXKHEWIEH COCTABISIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBHIC MOHATHA, (yHIAaMEHTaJIbHbIC
3aKOHBI U TEOPUU XUMHUHU, OCBOEHHE SI3bIKa HAYKU, YCBOCHUE U MOHUMAaHHE CYIIIHOCTH JOCTYITHBIX
000011IeHUIT MHPOBO33PEHUECKOr0 XapakTepa, O3HAKOMJICHHE C HCTOpPUEH HUX pa3BUTUA U
CTaHOBJICHUS;

e ¢dopMUpOBaHHE U pa3BUTHE I[IPEJICTABICHUM O HAYYHBIX METOJaxX II03HAHUS BEUIECTB U
XUMHUYECKHX pPEeaKluil, HEOOXOAUMBIX Ui MPUOOPETEHUS] YMEHHH OPHEHTHUPOBATHCS B MHpPE
BEUIECTB W XHMMHMYECKUX SIBJICHUH, MMEIOIIUX MECTO B MpPHUPOJAE, B MPAKTUYECKOW U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHH U CHOCOOOB JAESITETHbHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOIIOICHUEM MTPAaBHII OE30MMaCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ stuM, conepkarenbHas XapakTEpUCTUKa LelNed M 3aJad M3y4deHHs MpeaMeTa B
nporpaMMe MO0 XMMHUM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHM INPUOPUTETAMH B
cucteme cpeaHero oOmiero obOpasoBanus. CerofHs B MpenojaBaHUM XUMUU B OoJblIed CTeneHu
OTIAéTCsl MPEANOYTCHHE MPAKTHYECKOH KOMIIOHEHTE COAepXaHHus OOy4deHHs, OpPUEHTUPOBAHHON Ha
MOJTOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeIbHON OpraHW3alyy, BIAJACIONIer0 He HAaOOpoOM 3HaHUi, a
(GYHKIMOHATIBHON TPAMOTHOCTBIO, TO €CTh CIOCOOaMH M YMEHHSIMH AKTUBHOTO IMOJyYeHHS 3HAHUN U
MPUMEHEHHUS UX B PEAIbHOM JKU3HM [T PEIICHUS TPAKTUYECKHX 3a71au.

B cBs3M ¢ 3TUM NpU U3ydeHUU IIpeIMeTa « XUMUsD TOMUHHUPYIOIIee 3HaYeHUE MPUOOPETAIOT TaKKe
LU U 33]]a4H, KaK:

ajanTauus oOydaroluXcs K YCIOBUSM JUHAMHYHO pa3BHUBaloOIIErocs Mupa, (HopMHUpOBaHHE
UHTEJUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K  €amMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSTENIbHOMY MPUHATHIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaAlUAX, CBA3AHHBIX
C BEIIECTBaMU U X IPUMEHEHUEM;

dopMupoBaHHE y OOyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIMI), HMMEIOLNX
YHUBEpCaJIbHOE 3HAUCHHE AJIS pa3IMYHBIX BUJOB JEATEIBHOCTHU: PEIIEHUs MMpoOiieM, MOUCKA, aHalInu3a U
00paboTKH MHPOPMALUU, HEOOXOAUMBIX /ISl MMPUOOPETEHUsI OIBITA AEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE€ MECTO B MO3HAHMM XHMHH, a TAKXKe JUIsl OLEHKU C IMO3UIHUN SKOJIOrMYecKod Oe30macHOCTH
XapakTepa BIMSHMS BEILIECTB M XUMUYECKUX IIPOLIECCOB HAa OPTaHMU3M UYE€JIOBEKa U IPUPOAHYIO CPELY;

pa3sBUTHE II03HABATENbHBIX HWHTEPECOB, HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
00y4aroImuxcst: ClIOCOOHOCTH CAMOCTOSTENILHO MPHOOpETaTh HOBBIE 3HAHUS 110 XMMUHU B COOTBETCTBHH C
KU3HEHHBIMH TIOTPEOHOCTSIMU, MCIOIb30BaTh COBPEMEHHbIE NH(POPMAIIMOHHbBIE TEXHOJIOTHH AJIs IOMCKa
U aHaJin3a yueOHOU U HayYHO-TIOMYJISIPHOM MHPOpPMALIMY XMMHUYECKOTO COJIepKaHus;

dbopMUpOBaHHE W pa3BUTHE y OOYYarOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBILIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOphle OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IPH
IUTAHUPOBAHWM U IPOBEJEHUHM XUMHUYECKOIO IKCIIEPUMEHTA;

BOCMHUTAaHUE y OOydaromuxcs yOe:KAEHHOCTH B T'YMaHHCTHYECKOW HANpaBIIEHHOCTH XMMHH, €€
BaXHOW pOJIM B PEUICHUM TJI00aJbHBIX MPOOJIEM palMOHAIBLHOTO MPUPOJONOIb30BAHUS, MOMOIHEHUS
SHEPreTUYEeCKUX PpECypcoB M COXPAaHEHHUsS IPHPOJHOTO PABHOBECHS, OCO3HAHMA HEOOXOAUMOCTH
OepeKHOT0 OTHOLIEHHS K MPUPOJAE M CBOEMY 3/10pOBBIO, a TAK)KE MPHUOOPETEHHSI ONbITa UCTIOIb30BAHUS
MOJIYYCHHBIX 3HAHUW U1l TIPUHSATHS TPAMOTHBIX PEIICHUN B CUTYyallMsIX, CBSI3AHHBIX C XHMHUYECKHUMH
SBJICHUSIMU.

B ydeOHOM TUTaHE CpeHero ooimero oopa3oBaHus MpeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOIUT B
COCTaB NnpenMeTHO# obnactu «EcTecTBeHHO-HAYYHBIE IPEIMETHI».



OO01ee YuCIIO 4acoB, OTBEAEHHBIX ISl M3YYCHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHEr0 OOIIEeTo
oOpasoBanusi, coctaBisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1
4ac B HEJCIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMeTr opraHn4eckod XMMHH: €€ BOSHMKHOBEHHE, PA3BUTHE M 3HAYEHHUE B IIOJyYEHUU HOBBIX
BELIECTB U MarepuasoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. ByriepoBa, €€ ocHOBHbIE
nojoxenus. CTpyKTypHbIe (DOpPMySBI OpPraHMYECKHUX BeIIeCTB. ['omonorus, uzomepusi. XuUMHUYECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBiaenne o KiIacCUPUKALMKM OpraHWYECKUX BemlecTB. HomeHkiaTypa OpraHMYecKHX
COEIMHEHUI (cucTemMaTuuyeckas) M TpUBUAIbHBbIC Ha3BaHUS BaXHEMIIMX IpeICTaBUTENIEH KJIaccoB
OpPraHNYECKHUX BEIECTB.

OKcrepUMEeHTalIbHbIE METO/Ibl U3YUEHUs BELIECTB U UX IMPEBPALLCHHUI: 03HAKOMIJIEHHE ¢ 00pa3aMu
OpPraHMYECKHUX BEIIECTB M MaTepuaJlaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHM4YeCKHX
BEIIECTB, HAOJIIOJICHUE U OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPHU HarpeBaHuH (TUIABJICHUE, OOYTIIMBAHNE W TOPCHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — NPOCTEHIINE IPEACTaBUTEIN
QIKAHOB: (PM3MUYECKHME W XUMHUYECKHE CBOWCTBA (PEaKklUWW 3aMEUICHHs] W TOPEHHS), HaXOXKICHHE B
IIPUPOJE, MOJYyUYECHNUE U IPUMEHEHUE.

ATIKEHBI: COCTaB M CTPOEHWE, TOMOJOTMYECKMM psAf. OTHIEH M MHPONUJIEH — NpocTeiiune
NpPEJCTaBUTENIN  QJKEHOB: (U3MYECKHEe U XHUMHUYECKHE CBOWCTBA (peakuMM THIAPUPOBAHUS,
raJIorTeHUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U TIOJMMEPU3alliN ), OJIydeHHE U TPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u merundyraauen-1,3: crpoeHue, BaKHEHIINE XUMUYECKHUE CBOMCTBA
(peaxuust monumepu3zanun). [lonyueHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHMsSI, FOMOJIOTHUECKUH psl. ALETWIeH — mpocTedmuit
IpEJICTaBUTENIb AJIKHUHOB: COCTaB, CTpO€HHE, (U3NYECKME W XUMHYECKHE CBOMCTBAa (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MUECKHE M XHUMHUYECKHE CBOMCTBAa (peakuuu
raJJoreHUPOBAaHUS U HUTPOBAHMS), OIyYE€HUE U IpUMEHEHHe. Tonyon: cocmas, cmpoenue, usuieckue u
Xumudeckue ceoucmea (peakyuu 2anioceHuposanus U HUMPOBAHUS), NOJVYeHUue U NpuMeHeHue.
TokcnyHOCTH apeHOB. ['eHeTHYecKass CBsA3b MEXKY YIJIE€BOAOPOAAMH, IIPUHAUICKAIMUMA K Pa3IudHbIM
KJIacCaM.

[TpupoaHble HCTOYHHUKH YTiaeBOAOPOAOB. [IpupoaHblii ra3 u nmomnytHele HeQTsAHBIE ra3bl. HepTh 1
e€¢ mpoucxoxzaenue. CrocoObl mnepepaOOTKM  HePTH: TEeperoHkKa, KpeKUHr (TepMHUYECKUH,
KaTaJuTHueckuit), muponus. [IpoaykTel nepepaboTku He(TH, X NMPUMEHEHHE B IMPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBII yrosb U MPOyKTHI €ro nepepadoTKu.

DKcrepuMeHTalbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIEHU: 03HAKOMIJIEHUE ¢ 00pa3aMu
IUIaCTMacC, KaydyykoB M pe3uHbl, Koiutekuuun «Hedte» u  «Yromp», MoOJENHpPOBaHUE MOJEKYI
YIJI€BOJIOPOAOB U TaJIOT€HONPOU3BOAHBIX, MMPOBEIEHUE NPAKTHUUYECKON PabOThI: MOJy4yeHUE ITUJICHA U
M3y4YEHHE €r0 CBOMCTB.

PacuérHble 3anaum.




Bbruncienuss mo ypaBHEHHIO XWMHUYECKOM peakuuu (Macchl, 00b&Ma, KOIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUH 1O M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OHOATOMHBIE CHHPTHL. METaHON M 3TAHOJ: CTPOCHHE, (PU3NYECKHEe M XMMUYECKHE
CBOWCTBA (peakuuM C AaKTHBHBIMH METaIaMH, TaJlOTEHOBOJOPOJAMH, TOpPEHHE), NPUMEHEHHUE.
Bopopoansie cBsizu MeXIy MOJEKyJlaMu CHUPTOB. JleficTBME MeTaHOJa W O3TaHOJA HAa OPraHU3M
YeJloBeKa.

MHOroaToOMHBIE CIHUPTHI. DTUJICHIVIMKOJIb U TIMLEPUH: CTPOSHHE, (PU3NYECKHEe M XUMHUYECKHUE
CBOMCTBa (B3aMMOJCHCTBUE CO WICTOYHBIMH METaJUIaMH, KAaueCTBEHHAs peakis Ha MHOTOATOMHBIC
cnupthl). JleiicTBUe Ha OpraHu3M uenoBeka. [IpuMenenue riuuepuHa u STUICHTTUKOJS.

@DeHo: CTPOEHUE MOJIEKYJbl, (PU3UYEeCKHe U XUMHYECKHE CBOWCTBAa. TOKCHYHOCTH (peHona.
[Ipumenenue peHomna.

Anprerunsl U kemouvi. DOpMaNBICTHA, AlETANBICTUI: CTPOCHHE, (PU3MUECKUE W XUMHUYECKHE
CBOICTBa (peaKkIMy OKUCIECHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKIIMH), MOJyYeHUE U IPUMEHEHUE.

OaHOOCHOBHBIE TIpE/IENIbHBIE KapOOHOBBIE KUCIOTH. MypaBbiHAasl M YKCYCHAsl KHCIIOTHI: CTPOEHHE,
¢u3nveckne U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KHCIJIOT, PEaKIHs dTepupUKaIIH),
noigydeHne u nupuMeHeHue. CTeapuHOBass M OJEMHOBAas KHCJIOTHI Kak NPEACTABUTENM BBICIINX
KapOOHOBBIX KUCJIOT. MbliIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOILIEee EeHCTBUE.

CrnosxHble 3(pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. I'Maponu3 crnokHbIX 3¢pupoB. JKupsbl.
I'maponus xupos. [IpuMeHenne xkupoB. bruosorudeckas posb KUPOB.

VYrneBoasl: cocraB, Kiaccu(uKanus yrieBogoB (MOHO-, AM- W ToJUcaxapujsl). [mokoza —
OpOCTEHIINKA MOHOCaXapHul: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (pU3HMUECKue U XMMHUYECKHE CBOHCTBA
(B3aumogeiicteue ¢ ruapokcuaom memu(ll), okucieHne aMMHadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKJACHUE B IMPHPOJE, MPUMEHEHHE, OUOIIOTHYECKast POJIb.
®otocuHTe3. PPYKTO3a KaK N30MEP TIFOKO3BI.

Kpaxman u nemmono3a Kak NpupoaHble noiauMepbl. CTpoeHHe Kpaxmala U IEJUIIOJIO3bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIUs C HO/I0M).

DKcrepuMeHTATbHBIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBPALICHU: TIPOBEICHHE, HAOIIOIEHUE U
OTMCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAa4eCTBEHHBIC PEAKIMH OJHOATOMHBIX
cnupToB (OKHcIeHue 3Tanona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIUIEPUHA
¢ ruapoxkcunom meau(ll)), anmprerngoB (OKHCIEHHME aMMHAuHBIM pPacTBOpoM okcuzaa cepedpa(l) u
ruapokcugoM menu(ll), B3ammoneicTBHe Kpaxmala ¢ HOJOM), TMPOBEIACHHE MPAKTHUYECKONH pabOThI:
CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOIUYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEakiUu IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB WJIU MPOYKTOB PEAKITUH).

A3oTCcoaepKane OpraHunvIecKue COeTNHEHHS.

AMUHOKHCIIOTBl Kak aM@oTepHble oOpraHuveckue coequHeHus. Dusznyeckne U XUMHUYECKHUE
CBOWCTBa aMUHOKHCIIOT (Ha MpuMepe IMIKHa). buongoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuasl.

benku kak mpUpOIHBIE BEICOKOMOJICKYISIpHBIE coenHeHus. [lepBryuHas, BTOpUYHAs U TPETHYHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OETIKOB: THIIPOJIH3, JACHATYpPAIUs, KAYeCTBEHHBIC PEaKIy Ha
OemnKu.

DKcrepuMEeHTaIbHbIE METOABI U3YyUEHHsI BEIECTB M MX INpeBpalleHuil: HaOII0IeHUEe U OIMCaHHe
JEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYpalus OEIKOB MPU HarpeBaHUM, LIBETHbIE PEaKIUu OEIKOB.



BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TIOHSTHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX  COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOJUMEpHU3ALMM, CpeiHsAs MojeKyisapHas Macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUH — NOJIMMEPHU3alMs U MOJIUKOHIEHC AU

DKcrepuMeHTabHbIE METO/IbI U3YUEHHS BEIIECTB U MX MPEBPAILICHHUA: 03HAKOMIJIEHUE ¢ 00pa3aMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeamMeTHble CBA3H.

Peannzanmsi MeXNpeIMETHBIX CBA3€d MpU M3y4eHUU oOpraHuyeckol xumum B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSITHH,
SIBJISIFOILIMXCS] CHCTEMHBIMM JUIsl OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'0 IUKIIA.

OOue ecTecTBEHHO-HAyYHbIE IOHATHUS: SIBIEHUE, Hay4HbIM (hakT, TuUmoresa, 3aKOH, TEOpHs,
aHalu3, CHUHTe3, KilaccupUKalus, IEepUOANYHOCTb, HAOIIOAEHUE, HW3MEpPEHHEe, SKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®usnka: Marepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJEKYJa, 3HEPreTUYECKUNl YpPOBEHbD,
BEILIECTBO, TeNO, O0BbEM, arperarHoe COCTOSHHE BEIECTBA, (PU3UUECKUE BEIMYMHBI M EAMHUIBI HX
U3MEpEHUsl.

buonorus: kmerka, opranm3Mm, Ouwocdepa, oOMeH BemeCTB B oOpraHusMe, (oTocuHTE3,
OMOJIOTUYECKH aKTUBHBIC BelleCcTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MTOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonoOrus: MUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IUTaHMSA, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE IIpernaparbl, MaTepuajbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMu4eckui 37eMeHT. AToM. SInpo atoma, U30TOIBI. DJIEKTPOHHAs 000J04YKa. DHEPreTHYECKUE
YPOBHH, TIOAYpPOBHU. ATOMHbBIE opOuTamu, S-, P-, O- smemenTbl. OCOOCHHOCTH pacIpeeICHuUs
JNIEKTPOHOB MO OpOUTaIsiM B aToMax »dJEMEHTOB IMEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAsS
KOH(UTYpaIHsi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuoauueckas cucrema xumuudeckux snemeHToB [[. M. Menneneesa.
CBs13b IepuoaANYEecKoro 3akoHa u Ilepuonnueckoi cuctemMel XumMudecknx siuemeHToB . 1. Menneneesa
C COBPEMEHHOW TEOpHEH CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTHM WM3MEHEHHSI CBOWCTB XWUMHYECKHX
JJIEMEHTOB M 00pa3yeMbIX WMHU TMPOCTHIX M CIOXHBIX BEMIECTB MO TpyHIaM MU TepuojaaM. 3HAYCHHE
MEePUOIUYECKOTr0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKask CBsI3b. BUbpl XUMUYECKON CBS3M (KOBaJIGHTHAs HEMOJSpHAS U
NoJisipHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHHUs KOBAJICHTHON XHMHUYECKOW CBsI3U
(oOMeHHBI U JTOHOPHO-AaKLENTOPHBIN). Bonopoanas cBsa3b. BameHTHOCTh. DIEKTPOOTPULIATENEHOCTb.
Crenens okucneHus. MIoHbl: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH ITOCTOSTHCTBA COCTaBA BELIECTBA.
THunbl KPUCTAITIMYECKUX PEeHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAINTNYECKON PEIIETKH.

[lonsiTue o paucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpBL. MaccoBas J0Jist
BEIIECTBA B paCTBOPE.



Knaccugukanuss HeopraHmueckux coenuHeHuid. HoMeHKnaTypa HEOPraHWYECKHX BEILECTB.
I'enernueckas cBsA3b HEOPraHMYECKUX BELIECTB, IPUHAIEKAINX K Pa3IMUHBIM KJlaccaM.

Xumuyeckas peakius. Kinaccudukanus XMMHUECKUX PEAKIMi B HEOPraHUYECKOM M OPraHUYEeCcKOM
XUMHUHU. 3aKOH COXpaHEHUsl MacChl BEIIECTB, 3aKOH COXPaHEHUsT M NPEBPALLCHUS HHEPrUd IMpHU
XUMHYECKHUX PEAKLIMSIX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT PAa3IUYHBIX (hakTopoB. OOpaTHUMbIC peakiii. XUMHUECKOEe
paBHOBecue. PaKkTOPHIL, BIUAIOIINE HA COCTOSIHUE XUMUYEeCcKOro paBHoBecus. [Tpunnun Jle IlaTtense.

OnektponauTtnueckas auccouuanus. CuiibHble U crnadbie 3neKTpoauThl. Cpesa BOJHBIX PacTBOPOB
BELIECTB: KUCJIasl, HEUTpanbHasl, LIeI0UHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOAbl M3YYEHHs BELIECTB M HMX IPEBpAICHH: TEMOHCTpalus TaOiuil
«lepuoguueckas cucrtema xumuueckux snemeHtoB J[. W. MenaeneeBa», wu3ydeHue Mojenen
KPUCTAIIMYECKUX PEIIETOK, HAOJIOJEHUE U ONMCAHHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznoxeHue mepoKcuia BOJAOpPOJAa B IMPHUCYTCTBUU KaTalau3aTopa, ONPEIEICHHUE CpPElbl pPacTBOPOB
BEIIECTB C TIOMOIIbIO YHUBEPCAIBLHOTO WHJMKATOPA, pPEaKIMH HOHHOTO OOMEHa), NpPOBEACHHE
MPAKTHYECKON paboThl «BiusiHue pa3nuyHbix (PakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKITUI.

Pacuérnble 3anaum.

Pacuérbl 1o ypaBHEHUSM XUMHUYECKHX pEaklUUid, B TOM 4YHUCIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi J0JI BEILIECTBAY.

Heopranuueckass xumusi

Hemerannsl. [lonoxenne nemeraiuioB B [lepronnueckoi cucteMe XUMUYECKHX 3iieMeHToB Jl. U.
MenzeneeBa U 0coOE€HHOCTH CTpoeHUs aromoB. (dusmueckue CBOWCTBA HEMETAIOB. AJIIOTPONHUS
HEMETaJJIOB (Ha MpUMepe KUCIOpoaa, cephl, pochopa u yrieposa).

XUMHUECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJUIOB (TaJIOreHOB, Cephbl, a30Ta, (hocdopa, yriepoaa u
KPEMHHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COEIMHEHUI).

[IprMeHeHne BaXHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnel. [lomoxenne MeraiuioB B Ilepuommueckoit cucrteMe xuMuueckux syemeHtoB . U.
MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0Y€K aTOMOB MeTayuioB. O0ue gundeckue
cBoiicTBa MeTaioB. CIuiaBbl METAJIOB. DJIEKTPOXUMHUYECKUH psijl HANIPSLDKEHUH METaJlJIoB.

XUMHYECKUE CBOMCTBA BaXHEHIIUX METAJJIOB (HATPUM, KA, KaJbIMi, MarHUW, aJIOMUHUMN,
IIUHK, XpOM, JK€JI€30, MeJIb) U UX COETUHEHUI.

O611me cnocoObl moTyyeHust MeTayioB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BELIECTB M UX MPEBPALICHUI: H3yYEHHE KOJUIEKIIMH
«Meramiel ¥ CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEUIEHHE SKCIEPHMEHTANbHbIX 3ajlad, HaOJIo/IeHue U
OMMCAaHUE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBHE TMJIPOKCHA aTIOMUHUS C
pacTBOpamMH KUCJIOT U LIEJI0YEH, KAUECTBEHHBIE PEAKIIMM HA KATUOHBI METAJUIOB).

Pacuérnsbie 3aaun.

Pacuérbl Macchl BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU
00BEMY OZTHOTO M3 YYACTBYIOIIHMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00BhEMa, KOJIMUECTBA BEIIECTBA)
IPOAYKTOB PEAKIUH, ECIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumMum B oOecrneueHUM HKOJIOTMYECKOM, SHEPreTHYecKO M MHINEeBOM 0e30MacHOCTH,
pa3BUTUU MeAULIMHBI. [[OHATHE O HAYYHBIX METO/AaX MO3HAHUS BEIECTB M XUMUYECKHUX PEAKIIH.

[IpencraBinenuss 00 OOIMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO TOTYYeHHUS Ba)KHEUIINX
BEIECTB.



UenoBek B MHUpE BEUIECTB U MaTEpUAOB: BaXXHEHMIIME CTPOMUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, Marepuaibl JUisi SJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCKHe U MUHEpaIbHbIe yI0OpEHHUSI.

XuMHS M 3J0pOBbE 4YEIIOBEKA: IpaBWiia MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB, MpPaBHIIA
0€30I1aCHOT0 MCIIOJIb30BaHUSA MIPENapaToB OBITOBOM XUMHH B IOBCEAHEBHOM KU3HHU.

MexrpeamMeTHbIE CBS3H.

Peanuzarmus MexXnpeIMETHBIX CBS3CH MpH U3yYeHUH O0IIel U HeopraHudeckor xumuu B 11 kmacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJB30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK W TMOHATHH,
SIBJISTFOLLMXCSL CHCTEMHBIMHU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC OHATHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAINU3, CHHTE3,
KJ1accu(puKalus, NepuoAnYHOCTh, HAOIIOACHHE, SKCIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: wmartepusi, HHEprus, macca, aroM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUM YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE
BEIECTBA, (PU3MYECKHUE BETMYUHBI M SUHUIIB UX U3MEPEHUS, CKOPOCTD.

buonorus: xinerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
oOMeH BelIEeCTB B OpraHu3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHomorus: XUMHYECKasi MPOMBIIUICHHOCTh, METAJUTYypPrusi, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepuasoB, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (apMaleBTHUYECKas
MIPOMBILIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIHMOHHBIX
MaTepUasoB, AIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYAIOIIUMUCS MPOTPaMM
cpenHero ooOmero o0pa3oBaHUA (JJMYHOCTHBIM, MeETampeIMETHbIM M mpeaMeTHbiM). HayuHo-
METOJUYECKOW OCHOBOHM ISl pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS IMPOrPaMM CpPETHEro
00111ero 00pa3oBaHus SBIISAETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM C CUCTEMHO-IEATEILHOCTHBIM MOJIXO/I0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJbTAaTOB
OCBOEHHUSI TpeaMeTa «XHMHS» Ha YpOBHE CpeJHEro oOmiero o0pa3oBaHUS BBIIEICHBI CIIEAYIONINE
COCTaBJISIOLIHE:

OCO3HaHUE OOYYaIOIUMHCS POCCUMCKON TPaXKTAHCKOW HMACHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

[[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH
Y UCTOPUUYECKHUX TPAAUIMI 0a30BOM HAYKH XUMUH,

TOTOBHOCTb M CIIOCOOHOCTh O0YUYaIOIIMUXCS PYKOBOJACTBOBATHCSA B CBOCH JESATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYILIUMU IEIOCTHONU CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIM4YUE TPABOCO3HAHUS JKOJIIOTUYECKOW KYyIbTYphl M CIIOCOOHOCTH CTaBUTh L€ M CTPOUTH
YKU3HEHHBIC TJIAHBI.

JluyHOCTHBIE PE3yNbTATHl OCBOCHHUS MpeAMeTa «XHUMHs» JOCTHTAIOTCS B €IUHCTBE YYEOHOU U
BOCIIUTATEIbHON J€ATEIbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKHMH, COLIMOKYJIbTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH W HJA€ajJaMH POCCHUHCKOTO TpakJaHCKOTO OOIIeCTBa, MPUHATHIMU B
oO1iecTBe HOpPMaMHW U TPaBHJIAMHU TOBEACHUS, CIOCOOCTBYIOIIMMH IIPOIIECCaM CaMOTIO3HAHUS,
CaMOPAa3BUTHUSI K HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH O0YYAFOIIIHXCS.

JImdHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTpPakarT cHOPMUPOBAHHOCTH OIMBITA
MO3HABATENIbHON U MPAKTUYECKOUN NEATEeIbHOCTH O0yUYaroUIMXcs M0 peaau3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YUCJIE B YaCTHU:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEN, YBAKEHUS K 3aKOHY U
MPaBOMOPAIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHHI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIILHOCTH MPHU CO3JaHUHU YUEOHBIX TTPOCKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIHHBIX 33124, BRIMOJTHEHUH XUMHUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHl JPYTUX MpH
aHaJIM3€e Pa3TUYHBIX BUJIOB YU€OHOU IeATEIHHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UICTOPUIECKOMY W HAYYHOMY HACJICIUIO OT€UYECTBEHHOW XUMUU;

YBaXEHHSI K TMPOIIECCY TBOpPUECTBA B O0OJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAaHUS TOTO, YTO JOCTIIKEHHS HAyKH €CTh Pe3ylbTaT IMTEIbHBIX HAOMIONEHUI, KPOMOTIUBBIX
AKCTIEPUMEHTAIBHBIX TIOUCKOB, TIOCTOSTHHOTO TPY/1a YUE€HBIX U MPAKTHUKOB;

WHTEpeca W TO3HABATEIIbHBIX MOTHBOB B IMOJYYEHWU U TOCJIEAYIOMEM aHau3e WHMOpMAIuu O
MEPENOBbIX TOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;



CIOCOOHOCTH OIICHWBAaTh CHUTYallMM, CBS3aHHbIE C XHMHUYECKHMMHU SBICHUSMH, M TPUHUMATH
OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHHUE M MOCTYIKU CBOMX TOBAPUIIEH C MO3UIMI HPABCTBEHHBIX
U TIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUIN 3TUX MOCTYIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUA IIGHHOCTEH 370poBOro W  Oe3omacHOro obOpa3a KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOirofieHusl mpaBujl 06€30MacHOr0 OOpalleHus! C BEIIeCTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B
TPYOBOH JEATEIBHOCTH;

NOHMMAaHMS IIEHHOCTU MPAaBUJ WHAWBUIYAIBHOTO M KOJUJICKTHBHOTO O€30MaCHOTO IOBEIEHUS B
CUTYalUsX, YTPOXKAIOIIUX 3/I0POBBIO U HKU3HU JIIOJIEH;

OCO3HAHUS MOCJICJICTBUI 1 HETPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOTroJsl, HAPKOTHKOB,
KYpEHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIENOBATENBCKON JEATEIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U IPYTHX BUJAX JACSITEIbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE YYacCTHE B PEIICHUH NMPAKTHUYECKUX 3334 COIHAIbHON HaIpaBICHHOCTH
(B paMKax CBOETO KJjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3yYEHUIO Mpodeccuil pa3NIuyHOro pojia, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBKEHUS K TPYAY, JIOISAM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYaIbHOH TpaeKTOpUU o0Opa3oBaHus, Oymymien
npodeccun M peanu3ali COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIECO00PA3HOT0 OTHOUIEHMS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3eMiie;

NOHMMaHMs TJ00AJBHOIO XapakTepa SKOJOTMYECKMX MpoOsieM, BIMSHUS HSKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJIHON U COLIMATBHOM CPEbI;

OCO3HAHMS HEOOXOAMMOCTH WCHOJB30BAHUS JOCTIKEHHA XHUMHH JUIS PEIICHHS BOIPOCOB
PaLMOHATIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOI'O HENpPUATHUS ACUCTBUI, MPUHOCAIIMX BpEl OKpY)KaloLleW NMPUPOAHON cpejne, yMEHus
IPOTHO3UPOBATh HEOJNArOMPUATHBIE SKOJOTHMUYECKHE TOCNIEACTBUS MpealpUHUMAeMbIX JeHCTBUN U
NpeOTBPAIIATh UX;

HAJIMYHS PA3BUTOTO SKOJIOTHIECKOTO MBIIIICHHS, YKOJIOTUIECKOHN KYIbTYPHI, OMBITA ACITEITBHOCTH
9KOJIOTUYECKON  HAlpaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThCS MMM B  II03HABaTEJIbHOMH,
KOMMYHHKaTUBHOH M COLIMANbHOM MpakTHKe, CHOCOOHOCTH M YMEHHs aKTHUBHO HPOTHUBOCTOSTH
U7E0JI0ruu XeMopoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U O0ILIECTBEHHOM MPAKTUKH;

NOHWMaHHS CeNU()UKA XUMHUH KaK HayKd, OCO3HAHUS €€ poiid B (DOPMHUPOBAHUN PAIIIOHAIEHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUH LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpPYKaloIeM MHpe KaK O €IUHCTBE
OpUPOBl M YENOBEKa, B TMO3HAHUM NMPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUM IMPOOJIeM COXpPaHEHHS
IPUPOIHOTO PAaBHOBECHS;



yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHON [HMBWIM3ANMH: B e
T'YMaHHCTUYECKON HAaNpaBJICHHOCTH M BaXKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHabHOU KYJIbTYPHI,
pelIeHUH TI00aIbHBIX MPOOJEM YCTOHYMBOIO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, YHEPIETHUECKOM,
IUILEBOM M KOJIOTHYECKON Oe30MacCHOCTH, B PA3BUTUHM MEIUIMHBI, 00ECIIEYEHUN YCIOBUHN YCIEIIHOIO
TPyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KAXKOT0 YeHa 00IIeCTBa;

€CTECTBEHHO-HAy4YHOM I'PaMOTHOCTH: IIOHUMAaHHUs CYILIHOCTU METOJOB IIO3HAHUs, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JJIS aHaIu3a U OObSICHEHUS
SBJICHUH OKPYXKAIOIIEro MHpa U IPOMCXOIAIIMX B HEM M3MEHEHHH, yMeHHs [ellaTb O0OOCHOBaHHbBIE
3aKJIFOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENBIO TOJYYEHHS JTOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHMUA Ui pPEUIeHus HpodieM B
pEANIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHHUIO U caMO00pa30BaHUIO, K AKTHUBHOMY
HOJYYEHUIO HOBBIX 3HAHHUH 110 XMMHUU B COOTBETCTBUHM C )KMU3HEHHBIMHU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax NpodhecCHOHATIBHOM 1 TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS YY4EOHOro TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HaYMMble i1 (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCA  MEKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIC IMOHSATHS, OTPaXKAIOIIME IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U
CrenupUKy METOI0B MO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUS,
SBIIEHUE, TPOIECC, CUCTEMa, HAY4HbIH (haKT, MPHUHIIMI, THUMIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHUS,
UCClIeIOBaHKe, HAOM0IEeHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYyTHE);

VHHUBEpCAJIbHBIC YYeOHBIC JEHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaromue (GopMHUpoBaHHE (YHKIIMOHAIBLHONH T'PAMOTHOCTH H COIHMAILHOW KOMIICTCHIIHH

o0yJaromuxcs;

CIIOCOOHOCTH o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITMHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE NEHCTBUS B MO3HABATEIbHOM M COLMATbHOM
MIPaKTHUKE.

MeTaHpeHMCTHBIG PE3YIbTATHI OTpaxxaroT OBJIAICHUC YHUBCPCAJIbHBIMUA y‘~I€6HBIMI/I
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSIMU.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSTENIEHO (hOPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

ONpeNeNsATh LUENN NEATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHHS, COOTHOCHUTD
pE3yNbTaThl AEATEIBHOCTH C MOCTABJIEHHBIMU LEISIMU;

HCII0JIB30BAaTh IMPHU OCBOCHHUU 3HAaHUN HpI/IéMLI JIOTUYCCKOI'0 MBIIUJICHUA — BBIACIATE XapaKTCPHBIC
IMPU3HAKH HOHATHU U YCTaHABJIMBATb WX B3aUMOCBSA3b, UCIIOJB30BATH COOTBCTCTBYIOIIUC ITOHATUA IJIA
00BSICHEHUS OTJENBHBIX (DaKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJIICHUAMMU,

CTPOUTH JIOTUYCCKHUE PACCYXKICHHUA (I/IHJIYKTI/IBHI)IG, JACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMSI B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYIMPOBATH BBHIBOABI U
3aKJIFOYCHUSI;



IPUMEHSTh B IPOLECCE ITO3HAHUS, UCIOJb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJCIBHBIC MPEICTABICHUS — XMMHUYECKUN 3HAK (CHMMBOJI) SJIEMEHTA, XUMHUYECKast
dopmyna, ypaBHEHHE XMMUYECKON PEaKLUU — IPU PELICHUN y4eOHBIX II03HABATENIbHBIX U MPAKTHUYECKUX
3ajiay, NMPUMEHATh Ha3BaHHBIE MOJENIbHBIE MPEACTABICHUS JUIsl BBIIBIECHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKLINH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

(dbopMynupoBaTh LN U 33Ja4d UCCIEA0BaHMs, UCIOIb30BaTh ITOCTABICHHbIE U CAMOCTOSITEIBLHO
chopMyITHpPOBAaHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA MO3HAHUSA M OCHOBBI Ui (OPMHUPOBAHHSA
THIIOTE3BI TI0 IPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

BIAJETh HABBIKAMU  CAMOCTOSITEJIbHOIO  IJJAHUPOBAHUS U NPOBEICHMS  yYCHMUYECKHX
9KCHEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HaONI0JaTh 3a XOAOM IIpolecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATH €r0 pe3yabTar, (OPMYIHPOBATH 00OOIIEHUSI M BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH
Pe3yabTATOB MCCIIEJOBAHNUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHMUYECKOW HCCIeI0BaTEIbCKOM M HMPOEKTHOH JeATEeNbHOCTH, IMPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIlEHUs] NPAaKTUYECKUX 3a/ad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBAThCSI B pa3IMYHBIX HMCTOYHUKAX HH(OpManuu (HaydyHO-NOMYJIIpHAs JIUTepaTypa
XMMHUYECKOT'O COJIEpKAaHUsA, CIpaBOYHbIE TOCOOUs, pecypehl MHTepHeTa), aHaIu3upoBaTh UH(OPMAIIHIO
pa3UyHBIX BUAOB W (OpPM TPEACTABICHUSA, KPUTHYECKH OLEHUBATh €€ OCTOBEPHOCTh U
HETPOTUBOPEYHBOCTb;

(GopMynHpOBaTH 3aIPOCHl M MPUMEHSATh Pa3IMuHble METO/IbI NIPU MOUCKE U 0TOOpe MH(OpMaIuH,
HE0O0XO0IMMOM /715 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeeEHHOrO TUIIa;

nproOpeTaTh OMBIT  HCIOJNB30BaHUS  MH(POPMANMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH |
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMANIbHYIO (POPMY IpeACTaBICHUs HHPOPMAIMU (CXEMBI, TpapuKH,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayeCTBE CpPEACTBA NpU paboTe ¢ XUMHUYECKOW HH(pOpMalMein:
OPUMEHSTh MeXNpeaMeTHble ((U3MUecKkue W MaTeMaTH4ecKHe) 3HAaKM W CHMBOJBIL, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYIIECTBY O0OCYXJaeMOil TeMbl B XOJ€ Aualiora W/WIM JTUCKYCCHUH,
BBICKa3bIBaTh WJEH, (GOPMYJIUPOBATH CBOM MPEJIOKEHHS] OTHOCUTEIBHO BBINIOJHEHUS IMPEAOKEHHOU
3a]a4u;

BBICTYNIaTh C TPE3CHTAllMeld pe3ylbTaTOB II03HABATEIIHOW JEATENbHOCTH, IOJyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM TPU BBIOJHEHUH XHUMHYECKOTO SKCIIEPUMEHTA,
MPAKTHYECKON paboThI 1O UCCIEI0BAaHUIO CBOMCTB M3y4aeMbIX BEIECTB, pealu3alui y4eOHOro MpoeKTa
U (OpMYITHPOBAThH BHIBOJBI IO pe3yIbTaTaM MPOBEIEHHBIX UCCIIEOBAHUIN MYTEM COTIacOBaHMS MO3UIUIHA
B X0/1€ 00CYX/IeHUsI 1 0OMEHa MHEHHSIMU.

OBJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHSIMU:

CaMOCTOSITENILHO JIAHUPOBATh U OCYILECTBISATH CBOIO MO3HABATENIbHYIO JIEATEIbHOCTh, OMPEIEIIss
e LenM W 3a7ayd, KOHTPOJIUPOBaTh U MO Mepe HEoOXOIMMOCTH KOPPEKTUPOBATh IpeJiaraeMblii
QITOPUTM JEHCTBUN TpPU BBHIMOJIHEHUH Y4YeOHBIX M HMCCIEIOBATENbCKUX 3aj]ad, BBIOMpaTh Hauboiee



3¢ (dEeKTUBHBIN CIIOCO0 MX pEIICHHS C YY4ETOM MOJNyYEHHUS HOBBIX 3HAHUU O BEMIECTBAX M XUMHYECKHX
peaKuusIX;
OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPAXkKaIoT:

c(OpMUPOBAHHOCTh TPEACTABICHUI O XUMHUYECKOH COCTaBJISIONICH eCTeCTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SBJICHUN MPUPOABI, B (OPMUPOBAHUH MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHON I'PaMOTHOCTH, HEOOXOAMMOH MJi pelIeHHs MPAKTUYECKUX 3ahad U
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO U MIPUPOIHOI cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TMOHSITHS
(XMMUYECKUII ~ DJIEMEHT, aToM, DJJEKTpOHHas  O00oJ0YKa aToMa, MOJIEKYyJla, BaJIEHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUYECKasl CBSA3b, CTPYKTypHast Gopmyna (pa3BépHyTas M COKpaméHHas),
MOJIb, MOJIIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBIN CKeNeT, (PyHKIMOHAJbHAsl TPYINa, pajukKal,
M30MEpUsi, U30MEPbI, TOMOJIOTMYECKUNA PsAJZl, TOMOJIOTH, YIIEBOAOPOAbI, KUCIOPOJI U a30TCOAEpKAIIUE
COEIMHEHUS,, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS); TEOPUHU U
3aKOHBI (TEOpHsl CTpOEHHs opraHuuyeckux BemiecTB A. M. ByriepoBa, 3aKOH COXpaHEHUS MAacchl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XMMHH;, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIUe B
OCHOBE MOHHUMAaHUs MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHUN, (PAKTOIOTHYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCMOJIb30BAaHUM BaXKHEHIIMX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATh XapaKTEPHbIC NPU3HAKW MOHATUHN, YCTaHABIMBATh HX
B3alMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLME IIOHATHSA MpPU ONUCAHMM COCTaBa, CTPOCHMS U
MPEBPAILLCHUN OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHUH HCIOJB30BaTh XHMHUYECKYKD CHUMBOJIMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaII€HHOW) (OpMyJ OpPraHMYECKUX BEIIECTB U
YPaBHEHHUH XMMHWYECKHX PpEaKIMH, W3rOTaBIMBaTh MOJEIM MOJIEKY] OPIaHMYECKUX BEILECTB IJIA
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHNUS;

c(OpMHUPOBAHHOCTh YMEHU YCTaHABIMBATh IPUHA/JIEKHOCTh U3YUYEHHBIX OPIraHUYECKHUX BELIECTB
[0 MX COCTaBYy M CTPOEHUIO K OINpeNIeIEHHOMY KJacCy/Tpymie COeANHEHUH (YTraeBoA0pOAbl, KUCIOPOa U
a30TCOJEPIKAIINE COEIUHEHMS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHMs), JaBaTb MM Ha3BaHUS I10
cucremarnueckorr HomeHkmarype (IUPAC), a Taxke MPUBOIUTH TPUBHAIBHBIC HA3BaHUS OTIEIBHBIX
OpraHMYECKHUX BEUIeCTB (OTWJIEH, TMPOMUJIEH, alleTUJIeH, JSTUJICHIJIMKONb, TIJIMUEpHH, (eHo,
dopmanbaeru, aneTalbIerua, MypaBbHHAs KHUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PYKTO3a, KpaxMaJl, [IeJUII0J103a, TIUIMH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUYECKOW CBSI3U B OPTaHUYECKUX COEIMHEHUSX
(oguHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHHSI IIPUMEHSTD MOJI0KEHUSI TEOPHUH CTPOCHUSI OPTraHUYECKUX BELIECTB A.
M. BytnepoBa Uit 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT WX COCTaBa M CTPOCHMS; 3aKOH
COXpaHEHHUsI MaCChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHE, (U3MUECKHEe M XUMHYECKHE
CBOMCTBA TUIINYHBIX NPEACTABUTENEH Pa3INYHbIX KJIACCOB OPTaHUYECKUX BEIECTB (METaH, 3TaH, TUIIEH,
MPOMWIICH, arleTuiieH, OyTaaueH-1,3, metunOyraauen-1,3, OeH30/1, METaHOJ, ATaHOJ, ITHJICHTJIUKOIb,



TIIMIEpUH, (EHOJ, aleTalbIeru/, MypaBbUHass U YKCYCHash KHUCJIOTHI, TJIIOK03a, Kpaxmaj, LEeJUIII03a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh TI'E€HETHUYECKYK) CBA3b MEXJIy HHUMH YypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIONIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh HCTOUYHUKHU YIIIEBOJAOPOJHOTO ChIpbs (HEPTD,
OPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX TMEpepaboTKHM M MPAKTHUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKu;

c(OpPMHUPOBAHHOCTh YMEHHH NPOBOAMTH BBIYUCICHHSA MO XHWMHUYECKHUM YpaBHEHHUSM (MaccChl,
00BbéMa, KOJIMYEecTBa HMCXOJHOTO BELIECTBA WM TMPOJIYKTa PEAKIMH IO H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIINH);

c(OPMHUPOBAHHOCTh YMEHHM BIIAJIETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, WCIOJIB3YEMBIX B XHMHUU IPU H3YYEHUHU BEIIECTB M XUMHUYECKHUX SIBJICHMH (HaOmroneHue,
U3MEpEHHe, JKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUA IS
IOPUHATHUS PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BELIECTBAMU U UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh yMEHUN CcOONIOAATh MpaBWia MOJB30BAHUS XHUMHUYECKOM TMOCYI0M H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLMSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCT ~ YMEHMHM  IUIAHUPOBATh M BBINOJHATH  XUMUYECKUH  SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPU HATPEBaHUU, MOJTYYCHHE STHIICHA U M3yYeHHE €ro CBOMCTB,
KaueCTBCHHBIE PEAaKIMU OPraHMYECKUX BEIIECTB, JeHATypalus OETKOB IMpH HarpeBaHUH, IBETHbHIC
peaxiyu OeTKOB) B COOTBETCTBUU C MTPABUIIAMU TEXHUKU 0€30IIACHOCTH TPU OOpAIICHUH C BEIIECTBAMH U
71a00paTOpHbIM 000pPYAOBAHUEM, MPEJICTABIATh PE3YIbTaThl XUMHUYECKOIO JSKCIepuMeHTa B (opme
3allUCU  YpPaBHEHMH COOTBETCTBYIOIIMX peakIMid u (OpPMYIMPOBATH BBIBOJBI Ha OCHOBE JTHUX
pE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh ~ YMEHMM  KPUTHUECKH aHAIU3UPOBATh XHMHUYECKYI0  HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanmu, UHTEpHET U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHHH COOMIOaTh MpPaBUiIa HKOJOTHUECKHU 11E€JIeCO00pa3HOro MOBEICHHS B
OBITY U TPYJIOBOH AEATENbHOCTH B LIEISIX COXPAaHEHMs CBOETO 3/10pOBbSl M OKpYXarollell MpUpoaHOil
Cpelibl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS HA MKUBBIE OPraHU3Mbl OMNPENCIEHHBIX OPraHUYECKHX
BelleCcTB, MoHuUMas cwmbica mnokaszarens [IJIK, moscHATh Ha npuMepax CcrocoObl YMEHBIIEHHUS U
IPEIOTBPALICHNS UX BPEIHOTO BO3ACUCTBHS HA OPIaHNU3M UYEJIOBEKaA,

JUIs 00yYaroIuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS: YMEHHE IPUMEHSTh 3HAaHUS 00
OCHOBHBIX JOCTYIIHBIX METOJIaX IMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHU;

JUISL CJIETIBIX M CJa0OBUAAIIMX OOYYaIOLIUXCS: YMEHHE MHCIONb30BaTh peIbeHO-TOYEUHYIO
cucteMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUNH: O XHMHYECKOH COCTABISIONICH €CTeCTBEHHO-HAyYHOMH
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SBJICHUN MPUPO/BI, B (OPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHON TI'pPaMOTHOCTH, HEOOXOAMMOHM MJis pelIeHHs MPaKTUYECKUX 3ahad U
9KOJIOTMYECKH 0O0CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIQJICHUE CUCTEMON XUMHYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolUe IOHSITHS
(XMMUYECKHUI DJIEMEHT, aTOM, M30TOM, S-, P-, 0- 3JEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIA, MOJIb,
MOJISIPHBIA 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas CBA3b



(koBasieHTHasi, MOHHAsl, METAJUIMYECKasi, BOJAOPOHAS), KPUCTAIUIMYECKAsE PEIIETKA, TUIIBI XUMHUYECKUX
peaKkiuii, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, JJICKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUECKON peakllii, XUMUYECKOE PaBHOBECHE); TEOPUHU U 3aKOHBI (TCOPHS
3JIEKTPOJINTUYECKON JUCCOLMaluu, epuoanyeckuii 3akon [. . Menneneesa, 3aKOH COXpaHEHUsI MACChI
BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUS] SHEPTUM MPU XUMHUYECKUX PEaKUHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUSA, JEXKallue B OCHOBE MOHHMaHUs
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DaKTOJIOrMYECKHe CBEICHUSI O CBOMCTBAX, COCTABE,
MOJlyYeHUH U OE30MaCHOM HCIIOJIb30BAHUM BAKHEUIINX HEOPraHUYECKUX BEUIECTB B OBITY U
MPaKTUYECKOU JeATEIbHOCTH YEI0BEKA;

c(OpPMUPOBAHHOCTh yYMEHHU BBISBISATh XapaKTepHbIC MPU3HAKU TIOHATUH, yCTaHABIMBATh WX
B3aUMOCB$I3b, HUCIOJIb30BATh COOTBETCTBYIOLIUE IMOHATHS IPU ONMHUCAHUHM HEOPraHWYECKUX BELIECTB U UX
MIPEBPAILICHU;

c(hOpMUPOBAHHOCTh YMEHHI HUCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJII COCTaBJICHUS (OPMYIT
BEIIECTB W YypPaBHEHMHA XUMHUYECKHX peakiuid, cuctemarudeckyro HomeHkiarypy (IUPAC) wu
TPUBHUAIbHBIC HAa3BaHUs OT/AEIbHBIX HEOPraHMYECKHUX BEIIeCTB (YrapHBIHM ra3, yriaeKUciablid ra3, aMMuaKx,
raméHasi U3BecThb, HeraméHasi U3BeCTh, IUTHEBAs COJIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUW ONPENEIATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHECHHSX PAa3JIUYHOrO0 COCTaBa, BHJ XHUMHYECKON CBsI3UM (KOBAJCHTHAs, WOHHAs,
MeTaJlJIN4ecKasi, BOJOPO/IHAsI) B COCIMHEHUSX, TUIl KPUCTATMYECKON PEIIETKH KOHKPETHOTO BEIIEeCTBa
(aTomMHasi, MOJEKyJspHas, WOHHAs, METaJUIMUecKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABJIMBATH MPUHAJICKHOCTh HEOPTaHMUYECKUX BEHIECTB IO UX
COCTaBY K OMpeAeNEHHOMY KIIACCy/TpYIINe COeAMHEHUN (ITPOCThIC BEIIECTBA — METAJUIBl U HEMETaJllbl,
OKCH/JIbl, OCHOBAaHHMS, KUCIIOTHI, aM(pOTEpHBIE TUIPOKCHUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHHMM pPaCKpbIBaTh CMBICT Tepuoandeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPHUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENHHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTEepH30BaTh OJIIEKTPOHHOE CTPOEHHUE AaTOMOB XHMMHUYECKUX
snemeHToB 1—4 mepuonoB Ilepmoanueckoil cucrembl xumuueckux siemeHToB . M. Menneneesa,
UCTIONB3Ysl TOHATUSA «S-, P-, J-3JIeKTpOHHBIE OpOWTAIHM», «IHEPTETHUYECKHUE YPOBHUY», OOBACHITH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U WX COCIWHEHUM IO TMEepUuoJaM Hu
rpynnam Ilepuoanueckoit cucremsl xumMuieckux 31ueMeHToB /1. M. Menaeneesa;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepHu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAATh CYHIECTBOBAHUE T€HETUUYECKOM CBSI3U
MEXJy HEOPTraHWYECKHMMH BEIIeCTBAMH C IIOMOINBI0 YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKiuit;

c(hOpPMUPOBAHHOCTh YMEHHS KIACCU(PUIIUPOBATH XUMHUUECKHE PEAKIIMH 10 Pa3TUYHBIM MMPU3HAKAM
(4ucily ¥ COCTaBy pearupyroIllux BeUIeCTB, TerioBoMy JG(HEKTy peakiuu, U3MEHEHHUIO CTerneHei
OKHCJICHUS DJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalinu3aTopa);

c(hOpMUPOBAHHOCTh yYMEHHUH COCTABISATh YPAaBHEHHsI PEAKIMA PA3TUYHBIX THUIIOB, TOJHBIC H
COKpaIIEHHBIE YpaBHEHUS! PeaKIMii MOHHOTO OOMEHa, YUHMTHIBAsl yCIOBHS, MPU KOTOPBIX ATH pPEaKIUU
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh yMEHHI TMPOBOJUTh PEAKIMH, MOATBEP)KIAIONINE KAYeCTBEHHBIM COCTaB
pPa3IUYHBIX HEOPTAHMYECKUX BEIIECTB, PACIIO3HABATh OMBITHHIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKkuii;



c(OPMHPOBAHHOCTh yMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pEakUuu OT
pa3uyHbIX (AKTOPOB; XapaKTep CMEIICHHS XMMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BoznericTBus (nmpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XHWMHUYECKHE MPOLECCHI, JeXKallhie B OCHOBE
IPOMBIIIJICHHOTO TOJXYYEHHUSI CEpHOW KHUCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH IMPE/ICTaBICHUH
00 00IIMX HAYyYHBIX MPUHIUIIAX U HKOJOTHYECKUX MPOOIeMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN IPOBOJAUTH BHIYUCICHUS C UCIIOIB30BAHUEM MOHATHS «MAccoBast 10JIs
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN ra30B MPU XUMUYECKUX PEaKIIUIX, MACChl BEIIECTBA WU
00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WIM O0BEMY OJHOTO M3 YyYaCTBYIOLIMX B
peaKIy BELIECTB, TEIUIOBOrO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHsI MAacChl BEIIECTB,
MPEBpaIICHHS U COXPAaHEHUSI SHEPTUU;

c(OpMUPOBAHHOCTh yMEHUN COONIOAAaTh TMpaBWia TMOJB30BAHUS XHUMHUYECKOM TMOCYI0M H
1abopaTOpHBIM 000PY/IOBAaHMEM, a TaKXe IpaBUiia OOpallleHHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKILHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHITH XUMHUYECKHI SKCIIEPUMEHT (Pa3iokKeHHe
MEepOKCHUIa BOJOPOAA B MPUCYTCTBUU KaTaiau3aTopa, ONpPENEICHHE Cpelbl PaCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAJIBHOTO WHAMKATOPA, BIHMSHUE DPA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XWMHYECKOU
peaxIyu, peakiuu HOHHOTO OOMEHa, KaYeCTBEHHBIE PeaKIiy Ha Cylb(daT-, KapOOHAT- U XJIOPHU/I-aHUOHBI,
HA KaTHOH aMMOHWUS, pElIeHHEe SKCIEPUMEHTANbHBIX 3aja4 1o TemMaMm «Metamib» u «Hemeramnsl») B
COOTBETCTBUM C MPaBUJIAMH TEXHHKH O€30MacHOCTH MPH OOpaIleHHUU C BEUIECTBAMH U JaOOPATOPHBIM
000pyI0BaHUEM, TPEACTABIATh PE3YIbTAaThl XUMHUYECKOTO IKCIEPUMEHTa B (hOpMe 3amucu ypaBHEHHH
COOTBETCTBYIOILIUX peaklUii U (OpMyIUPOBATh BbIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh ~ YMEHHH  KPUTHUYECKH aHATU3UPOBATh XHMHUYECKYI0  HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeJCTBA MAaCCOBOM KOMMYHUKaIUU, IHTEpHET U OpyTUX);

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOIATh MPaBUJIA DKOJOTHYECKH IEIeCO00pa3HOroO MOBEACHHS B
OBITY W TPYIOBOW NEATETLHOCTH B IIENIIX COXPAHEHMsI CBOETO 370POBbS M OKPYXAIOIIEH MPUPOJTHON
cpenbl, 0OCO3HAaBaTh ONMACHOCTh BO3JICHMCTBUS HA >KMBbIE OPraHU3Mbl ONpPENEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens [IJIK, moscHAT, Ha mpuMepax crmocoObl YMEHBIICHHS W TPEJOTBPAIICHUS HX
BPEIHOTO BO3/CMCTBUSI HA OPraHU3M UEJIOBEKa,

JUIsL 00YYarOIIKUXCSl C OrPaHUYEHHBIMU BO3MOKHOCTSMHU 3/10pPOBbs: YMEHHE NMPUMEHITH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB M XUMHUECKHUX SIBICHMII;

JUIs CcenbIX M caaboBUIAMIMX OOy4arolMXCs: YMEHHME MHCIOJb30BaTh pesibe(hHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbie | IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes!
Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paznes 2. Yriesogopoabl
2.1 [IpenenbHbIE YII€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApomaTudecKkue yriaeBog0pOIbl 2
24 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB U 3 1
uX rnepepadoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeinHeHnst
3.1 Cnuptsl. @enon 3




3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI.
' Cnoxusle >Qupsl
3.3 VYrineBosl

Hroro no pazgeny

Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku

Hroro no pazneny

Pasznea S. BeicokoMoieKy/JIsipHbIE COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna

Hroro no pasaciny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertanib
2.2 Hewmeranms 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX )
' BEIIECTB
Hroro no paszneny 17
Pa3zgen 3. XumMus u :KH3HB
3.1 XuUMHS U )KU3HB 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




MyHnununansHoe 010/KeTHOE 00111e00pa30oBaTeNIbHOE YUPEXKICHNE
«Cpennsas obmeodpazoBarenbHas mkoida uMeHu CtpaxoBoit Cepadumbl JICOHTEEBHBI)

COI'JTACOBAHO:

Meronuct

/ BoponkoBa O.A/
« 30 » aBrycra 2023 r.

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 XHMHH
KIIACC 10

YUUTEJIb  Kopenesn IlaBesn HukosaeBu4
KOJIMYECTBO YACOB: BCEI'O 68 YACOB B HEJEJIO 2 YACA

[InanupoBaHue cOCTaBIEHO Ha OCHOBE pabodeil mporpaMMel
Kopenesa [1aBna Hukonaesnya, mpuHATON pemeHneM neparorndeckoro cosera I[Iporokxon Ne 1ot 30.08.2023r.

Pabouast nporpamma cocraBjieHa Ha ocHOBe: DenepabHoil padoyeil mporpaMMsbl 1o yueOHomy npeamery «Xumusa», ®OII COO

B coorBercTBUHEM ¢ DI'OC cpennero ooOiero oopasosanus (2021)

Yueonuk: Xumus, 11 kracc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AkuronepHoe o6mectBo «M3narensctBo «IIpocBenienne



INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosmmaeer DJIeKTPOHHbIe HH(PPOBBIE
Ne o0pa3oBaTe/bHbIE PeCypChl
Tema ypoka BO 4YacOB
n/n
Bcero
bu6mmoreka [IOK
1 [IpenMer opraHrYecKOit XUMUH, €€ BOBHUKHOBCHHUE, PA3BUTHE U 3HAYCHUEC 1 https://lesson.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
bu6mmoreka [IOK
) Teopust ctpoeHust oprannueckux coequneHuii A. M. BytiepoBa, e€ 0CHOBHbIE 1 https://lesson.edu.ru/lesson/c935a58c-
TIOJIOYKEHHSI ab0e-4c59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10
3 [IpencraBienue o kinaccudukay opranudeckux Bemiects. Homenkmnarypa 1
(cuctematuyeckasl) U TpUBHUAIbHbIE HA3BaHUS OPraHMYECKUX BEIIECTB
bu6mmoreka [JOK
4 AJIKaHBI: COCTAB U CTPOEHUE, TOMOJIOTHUECKHUIA PSIJT 1 https://lesson.edu.ruflesson/2580dc06-
’ ec23-473c-h3d7-
ed82fcaddd02?backUrl=%2F04%2F10
5) MeraH 1 3TaH — NPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
bu6mmoreka [IOK
6 AJIKEHEL: COCTAB 1 CTpOCHIIE, CROCTE 1 https://lesson.edu.ru/lesson/05ab5925-
’ ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
7 OTUJIEH U MPOMUJIEH — MPOCTEHIINE MPEICTaBUTENN ATKEHOB
8 [Tpaktuueckas padota Ne 1. «I[lomyyeHune sTHIeHA U U3y4E€HUE €r0 CBOWCTBY 1
9 Anxanuensl. byraguen-1,3 u metmn6yraauen-1,3. Ilomyuyenue cMHTETHYECKOTO 1




KayuyKa U pe3UHbI

AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA, TOMOJIOTHYSCKHI pAaAa. Aneruien

10 — MPOCTEHIINN MPEICTABUTEb aJTKUHOB
11 Bbruuciienus mo ypaBHEHUIO XUMHUECKOW PEaKIIUU
12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB
13 ['eHeTHueCKas CBS3b YIIICBOJOPOIOB, IPUHAICKAIINX K PA3IMYHBIM KJIacCaM
bubmuoreka [JOK
14 [TpupoaHBIC HCTOYHHUKH yrneBonopoz[?B: NPUPOHBIN Ta3 ¥ MOMYTHBIC https://lesson.edu.ru/lesson/99557a5e-
He(TsAHBIE ra3bl, He(Th U MPOAYKTHI € epepaboTKu 2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F10
15 [TpupoHbIE HCTOYHHUKH YTIIEBOAOPOAOB: IPUPOIHBIH ra3 v MOIYTHHIC
HeTsHBIE ra3bl, HePTh U MPOIYKTHI €€ mepepaboTKu
16 KonTpoapHas padbota o pazueny «YriIeBoJ0pO b
17 IIpenenbHble OJHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BonopoaHas cBs3b
18 MHoOroaToMHbI€ COIUPTHI: STUIICHTIINKOIb U TIUIEPUH
bu6mmoreka [JOK
19 deHo: CTpOoeHUE MOJICKYIIbI, (PU3HMYECKHE M XMMUYECKHE CBOMCTBA, https://lesson.edu.ru/lesson/649883b8-
pUMCHEHHE 7¢5f-4116-896e-
10a2278b08f1?backUrl=%2F04%2F10
20 Anpaeruapl: GOpMabAECTU U alleTaIbAeTH . AIICTOH
bu6mmoreka [IOK
21 OIHOOCHOBHEBIE MpeICNIbHBIC KApOOHOBBIC KHCIIOTHI: MypaBbHUHAS U YKCYCHAs https:/lesson.edu.ru/lesson/b4feaads-
3438-4b57-a3ec-
ba0fofe63c0d?backUrl=%2F04%2F10
22 [Tpaktuueckas padota Ne 2. «CBo#CTBa pacTBOpa YKCYCHOUM KHUCIOTHI»
23 CreaprHOBas U OJICHHOBASI KUCIIOTHI, KaK MPEJICTABUTEIH BBICIITHX

I(ap6OHOBLIX KHUCIIOT




24 Mpbu1a KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHE 1
o5 CrnosxHbIe 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MIPOIIH3 CIIOKHBIX 1
3¢hupoB
26 JKupbl: Tuponus, mpuMeHeHne, OMoJIOrHIecKas pojb )KHPOB 1
bu6mmoreka [JOK
27 VYriaeBopl: cocTaB, Kiaaccudukanusa. BakHeime npeacTaBuTesn: III0K03a, 1 https://lesson.edu.ru/lesson/709ce43a-
bpykTO3a, caxaposa deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10
28 Kpaxman 1 memiroio3a Kak mpupoIHbIe TTOTUMEPHI 1
29 KonTponbras pabora mo pazueny «Kuciopoacoaepskamipe opraHuiaecKue 1
COCTMHCHUS
30 AMMWHBI: METHJIAMUH U aHUJIUH 1
31 AMUHOKHUCIIOTHI KaK aM(OTEPHBIC OPTAHUYECKUE COSAMHCHHUS, UX 1
Ounonornueckoe 3HadeHue. [lenTuapl
bu6mmoreka [IOK
32 benkn kak mpupoHBIE BEICOKOMOJIEKYIISIPHBIC COSTMHEHUS 1 https://lesson.edu.ruflesson/c2f2f3d7-
43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
bu6mmoreka [IOK
33 OCHOBHBIC TIOHSATHSI XUMHH BEICOKOMOJICKYJIIPHBIX COCTUHCHUH 1 https://lesson.edu.ru/lesson/asb81dac-
acha-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10
34 OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX coequHeHui. [ImacTmaccsl, 1
Kay4yKH, BOJIOKHA
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

* Xumus, 10 kiacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKimOHEpHOE 00IIIECTBO
«3marenscTBO «lIpocBemenune»
» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKIIMOHEPHOE 00IIIECTBO
«3marennctBO «lIpocBemenune»

BbouapuukoBa. Yunumcs pemats 3aaaun no xumuu. 8-11 kmaccol. PI'OC

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

O.C.I'abpuensu, I'.I".JIpicoBa «Xumus Meroanueckoe nmocodue — 6a30BbIil ypoBeHb» - M.: JIpoda 2022
TO/I.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMHs B TeCTax, 3a/1ayax, yrnpaxHeHusax. 11 kmacey» —
M.: Ipoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 kinacc: KoHTposbHBIE 1 IPOBEPOUHBIE
paboThl kK yueOHUKY». — M.: [Ipoda, 2021 .

4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas KHUTa A7s yIUTEIS».
Yacte 1 — M.: lIpoda, 2019 rox.

5. O0.C.I'abpuensu, I'.I' JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas KHUTa A7 yIUTEIS».
Yacts 2 — M.: Ipoda, 2022 roga.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiaun o XMMHUU U CIIOCOOBI X pelieHus» - M.
«dpoda», 2021roz.

7. B.I'. lenncoBa «Xumus 11 knacc noypounslie miansl no yueoHuky O.C.I'abpuensna, I'.I".JIpicoBoii»
- Boirorpan» Yuunrens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tecthl mo xumuu 11 kaacey», - M.: Dx3amen, 2019r.

9. O.C.I'abpuensn, U.I'.octpoymoB «XuMu4eckuii s3KkciepuMeHT B mkouie 11 kiacey; - M.: Jlpoga. —

2019 ron.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



http://www.chemnet.ru T"azeTta «Xumus» 1 caiT aAas yautens «5 uay Ha ypOK XUMHUN
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpeameTHas KoeKus « XuMHUsD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTBI: XHMHSL.
Koseknus Poccuiickoro o61eo0pa3oBaTeIbHOrO MopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickast oaummnuaa MKOIHUKOB [0 XUMHN
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YIEOHHK IS CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JCKTPOHHBIH yICOHHK

http://www hemi.nsu.ru OTKpbITHIA KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraHunoHHast OJTUMITHAIA [T0 XMMHUH: TEIIEKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbII MPOEKT
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