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IMOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUM Ha yPOBHE CPEeTHETO 00IIero ooOpa3oBaHus pazpaboTaHa Ha OCHOBE
®OenepanpHOTo 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (emepalibHOi 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POII COO), mpencraBieHHbIX B DenepasbHOM ToCyl1apCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIO IMpeaMmera
«Xumus» B o0Opa3oBaTelbHBIX oOpranm3anusx Poccuiickoit ®exnepauuu, peagu3yroOLMX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX TMOJOXKEHUH «CTpareruu pa3BUTHSA
Bocriutanus B Poccuiickoit ®enepanmu nHa mnepuon g0 2025 roma» (Pacmopsixenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MpOrpaMMbl 10 XHUMHH, K OIPENEICHUI0 00Iei
CTpaTeruy 0OyueHUs, BOCIIMTAHUS U PAa3BUTHUS O0yYaroIUXCs CPEICTBAMU y4eOHOro MpeaMera
«Xumus» masa 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHIIENTYalbHbIE IOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IENIeH, COJEp)KaHHs, PE3yJIbTaTOB OOydYeHHS W
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe oOpa3oBaHHE, IOJy4aeMO€  BbIIYCKHUKaMU  001eo0pa3oBaTebHON
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpINAIONIMM JTAllOM PEAIM3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHMHYECKOro o0pa3oBaHUs. ODTH IEHHOCTH
KacaroTcsl TO3HAaHUs 3aKOHOB IMPHUPOJIbI, (POPMUPOBAHMSI MHMPOBO33pEHMSI M OOLIEH KyJIbTYypbl
YeJI0BEeKa, a TaKXKe HKOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3J0pPOBBIO H
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHre 0OyJarOMMXCsl HA YPOBHE CPEIHETrO
o0miero oOpa3oBaHUs CPEACTBAMH y4eOHOTO IMpeamera «XUMHs», COJIEpKAaHHE M MOCTPOCHHE
KOTOPOTO OINpEAETCHBl B IMPOrpaMMe MO XHMHHU C Y4ETOM CIEHUPHUKH HAYKH XHUMHH, €€
3HA4YEHHUs B MIO3HAHUM MPUPOJIBI U B MAaTEPUAIbHOM KU3HU OOLLIECTBA, a TAKXKe C y4ETOM OOLIUX
Heneil ¥ MPUHIMIIOB, XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyro poJib B COBPEMEHHON
LUBWJIN3ALUK, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dopMHpOBaHUE PAIIMOHAILHOTO HAYYHOTO MBIIUICHHS, B CO3[JaHHE IIETIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIeM MUpe KaKk O €IWHCTBE MPHUPOJIBI H YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE IIOHMMAaHHUs BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIEro MHpa, OCO3HAHUs B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C€ JPYrMMH €CTECTBEHHBIMM HayKaMHd, XHMHUS CTala
HEOTHEMJIEMOI YacCThI0 MHPOBOHM KYJIBTYpbl, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaXJ0ro wieHa oOmecTBa. CoBpeMEeHHAsh XMMHUsI KaK HayKa CO3HJIaTeNlbHasl, KaKk HaykKa
BBICOKMX TEXHOJOIMH HalpaBieHa Ha pEelIeHHe INI00albHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHSA
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTHYEeCKOM, NMIIEBON, 3KOJOIMYECKOW Oe30MacHOCTH U
OXpaHBI 3/T0POBBSI.

B coorBerctBUM ¢ 0OLMMM LEASIMM M NPUHLMIAMH CpelHEro ooluiero odpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYIBTYPHYIO MOJATOTOBKY OOYyYaromMXcsi, HEOOXOAMMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
IPOIOJDKEHHS 00Pa30BaHUs B PA3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.



CocraBnsrolmiuMu  peaMeTa «XuMus» SBISIOTCA 0a3oBble Kypchl — «OpraHnuyeckas
xumus» 1 «O01Ias 1 HeopraHudecKasi XMMHEs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsT KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMAa 3HAHUM 110 HEOPTAHUUECKOM XUMHH (C BKIIFOUCHHUEM
3HaHUU K3 O0IIeH XMMHH) U OpraHUYecKOor XUMHuH. POopMHUpOBAaHWE JTAaHHOW CHCTEMbl 3HAHUM
OpU U3YYEHHUH TpeaMeTa 00ecredrMBacT BO3MOXKHOCTh PAacCMOTPEHUSI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHITHI, 3aKOHOB M TEOPUI XHUMHUH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas xumusi» U «O01as 1 Heopranudeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3yYEHUIO
yueOHOro Martepuana W OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUI Ha
ONpeAcNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCMUYECKOM TEOPUU CTPOEHHUSI OPraHMYECKHUX COCIUHECHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX NPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMblX B Kypce BEIIECTBaxX MAIOTCS B Pa3BUTUU — OT YIJIEBOIOPOAOB IO
CJIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHCHHHA. B Kypce OpraHMYecKOd XWMHUU TOTY4aroT
pazBuTHEe CHOPMHUPOBAHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEPBOHAYAILHBIC
MPEACTABJICHUS O XUMUYECKOM CBSI3M, KJIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mpeaMere «Xumus» 0a30BOro ypoOBHSI paccMaTpUBaeTCs
U3yYCHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 0Opa3oBaHMS TEOPETHUECKUH Marepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOHN peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HeOpraHuyecKass XUMHUs» OOYy4aroIIUMCs MPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HaYCHHUE TEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKUX W METOMOJIOTUYECKHX TTO3ULUH,
rIIy0Ke TOHSATh HCTOPUYECKOe M3MEHeHHe (DYHKIMI 3TOro 3akoHa — OT 00oO0Imaromen 1o
OOBSCHSIONIEH U MPOTHO3ZUPYIOIICH.

Ennnas cucrteMa 3HaHUM O BaXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBAX U
MPUMEHEHUH, a TAKXKE 0 XMMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsercas B Kypcax 10 um 11 Kk1accoB 3ineMEHTaMM  COJEp)KaHUs, HMEIOIIUMU
KYJIbTYpOJIOTHYECKUA M TPUKIAJAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHMMAaHHIO
B3aUMOCBSI3M XMUMHUHU C JPYTMMHM HAayKaMH, pacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTHYECKON AESITeTbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBXKEHHS K MPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M TPAKTHUSCKUX MPHIOKECHUN XUMHUH, TTIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHUYECKH OCMBICIIMBATh HH(POPMAIMIO U MPUMEHATH €€ NJIs MOMOJHEHUs] 3HaHUN, pelieHus
WHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMera «XUMHUsD JTaHHOTO YPOBHS M3Y4YEHUsI OPUEHTUPOBAHO HAa (OPMHUPOBAHUE Y
00yJarOIUXCsl MUPOBO33PCHUECKON OCHOBBI JIJIsi TIOHUMaHUsT (QUIOCOPCKUX HICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh IPUPOJIHBIX SIBJICHUH MyTEM HKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXKIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAHME POJIM XMMHUHU B PEIICHUH IKOJOTHUYECKUX MpOoOJIeM, a Takxke MpobieM cOepekeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B muane pemenus 3amad BOCHHUTAHMSA, PAa3BUTHS U COLHAIM3ALMHU  OOYYaIOLIUXCS
NPUHATHIE MPOrPaMMON IO XHUMHH TOJAXOJbI K ONPEACNICHUIO COJCPKAHUS U TOCTPOCHUS
npeaMeTa MpeyCMaTpuBaloT (OPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JIEHCTBUH, MMEIOIIHX
0a30BOe 3HAUCHUE I PA3TUYHBIX BUIOB JEATEIBHOCTH: peUIeHHs IpobiieM, IOUCKa, aHaTu3a U



00paboTkn wuHGOpPMAIUK, HEOOXOMUMBIX JIJII TNPHOOPETEHUS ONbITa IPAKTHUYECKOW U
UCCIIEIOBATEIBCKON ICATEIbHOCTH, 3aHUMAIOLIECH BaKHOE MECTO B TIO3HAHUN XUMHH.

B nmpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHMsl, TaK U
HA ypOBHE cpeaHero obmero oOpa3oBaHUs, TMPU  ONPEICICHUU COJAEp>KATEIbHON
XapaKTePUCTHKU [eNiell M3ydeHHUs MpeaMeTa HampaBlIeHHEM IEePBOCTEIIEHHOW 3HAYUMOCTU
TPaIMUMOHHO Tpu3HAETcs (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKu Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW JESITEeIBHOCTH 4YelOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OTIpEICNICHUIO 1eNIel U3YYEHHUS MIPeIMeTa SBISETCS BIOJIHE OMPABAaHHBIM.

CoryacHO NaHHOW TOYKE 3PEHUS TJIABHBIMH ISJISIMH H3y4YeHUS MpeaMera «XHuMHs» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIFOTCS:

e (QopmMuUpOBaHHE CHCTEMbl XUMHUYECKHMX 3HAHMA KaK BaKHEUIIEW cocTaBismOmIeH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSTHS,
(dbyHIaMeHTaNbHbIE 3aKOHBI M TEOPHUH XHUMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHWH MHPOBO33PCHUECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHS;

e (opmMupoBaHUE U Pa3BUTHE MPEACTABICHUN O HayUYHBIX METOJaX MO3HAHHs BEIIECTB U
XUMHUYECKHUX PEeaKiuii, HeOOXOIUMBIX ISl TPHOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKHX SBICHUH, IMEIOIINX MECTO B TIPUPOJIE, B IPAKTHUECKON U
IMOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHH U CHOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOJIOACHHEM U
OOBSICHEHHEM XHUMHUYECKOTO OJKCHEPUMEHTa, COONIOJACHHEM TMpaBuil Oe30MacHOro
oOparlieHus C BEIIeCTBaAMHU.

Hapsny ¢ atuMm, comepkaTenbHasi XapaKTepUCTHKA [eJIel M 3a/1a4 U3YYeHUs IpeMeTa B
porpaMMme Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cucrteMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENoOJaBaHUU XUMUU B OoJblel
CTCTIICHH OTMAETCS TPEAIOUYTEHUE MPAKTUYCCKOW KOMIIOHEHTE COJICpKaHUs OOydYeHUs,
OpPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA 0O0II€00pa3oBaTeIbHOW  OpraHU3alNH,
BJIQ/ICIOIIEr0 HE HAOOpOM 3HAHUMU, a (HYHKIHMOHAIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TMOJYYCHHs 3HAHUI M MPUMEHEHUS UX B PEalbHOW KU3HU AJIS PElICHUs
MPAKTHYECKUX 3a7au.

B cBsa3u ¢ oTHM Tpu M3Y4YCHHWHM TpeAMeTa «XHMHS» JOMHUHHPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKUE IeNU U 33/1a4H, KakK:

ajantanus OOydYalIIMXCS K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHpPOBaHME UHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTCILHOMY TIPHHATHIO TPAMOTHBIX pEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHue y OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIH),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHHUE JIJISl PA3JIMIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MoWcKa, aHalm3a W 00paboTKM WHQPOpPMAIUH, HEOOXOIUMBIX JUISI TPHOOPETCHHS OIbITa
JESATSIILHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XHWMHUH, a TaKXKe JUISI OIICHKHU C
MO3UINI KOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOJIHYIO CPEdY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEUICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
0o0yyaromuxcs: CrIOoCOOHOCTH CaMOCTOSITENIbBHO NPUOOpETaTh HOBBIE 3HAHMUS 10 XUMHUHU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCIOJIB30BAaTh COBPEMEHHbIE HH()OPMALIMOHHBIE



TEXHOJIOTUH JUTsI TIOMCKA M aHAIN3a Y4eOHOH ¥ HayYyHO-TIOMYJISIPHON HH(DOpMAIIMK XUMHYECKOTO
COJICPKAHUS;

(dopMHpoBaHUE U pa3BUTHE Y 0OYUAIOUIMXCS aCCOI[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MTPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO KCIIEPUMEHTA,

BOCIIUTAHHE Yy OOYyYarOImUXCs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BAXHOW pONM B  PEHICHWHM MIOOATbHBIX TMPOOJIEeM  parOHAIBHOTO
NPUPOIOIIOIB30BAHUS, TIOMOJHEHHUS JHEPIeTUYECKUX PECYPCOB W COXPAHCHHS IMPHPOIHOTO
pPaBHOBECHsI, OCO3HAHHUS HEOOXOJUMOCTH OCpPEKHOTO OTHOIICHHS K TPUPOJEC H CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITAa MUCIIONB30BAHUS TOTYYCHHBIX 3HAHUN JJISI TIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKIUMH SIBIICHUSIMHU.

B yueOHOM m1aHe cpemHero ooOiero oOpa3oBaHusi npeaMer «XuMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOI 001acTu «EcTecTBEeHHO-HAYUHBIC TTPEIMETHIY.

OO01ee 4rciio 4acoB, OTBEACHHBIX JIJIl U3YUCHUS XUMUH, Ha 0a30BoM ypoBHe 10 kimacca
coctapisieT 68 yacos: B 10 kiacce — 68 yaca (2 yaca B HEJEINIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYEHHUE B MOJIYYECHUH
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHus: OpraHuuecKux coequnennii A. M. bytneposa,
e€ ocHOBHbIe NoJOXeHUsd. CTpyKTypHble (OpMyJbl OpraHMYecKHX BelecTB. ['omomorus,
n3oMepus. XuMUYecKas CBSI3b B OpraHM4ECKUX COCIUHEHUAX — OMHAPHBIE U KPaTHBIE CBSA3H.

[IpencraBnenne o  kinaccudukanuu  opraHuyeckux  BemecTB.  Homenknarypa
OpraHMYECKUX COEIUHEHUI (cucreMaTudeckas) M TpPUBHAJIbHBIE HA3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YECHMs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONHMCAaHUE JAEMOHCTPALIMOHHBIX OMNBITOB TIO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IPU HarpeBaHUH (I1aBlIeHUE, OOyTIIMBaHUE U TOPEHNUE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psiA. MeraH u 3TaH — mpocreluine
NPEJCTaBUTENIN AJIKaHOB: (HU3MYECKME M XUMHUYECKHE CBOMCTBAa (peakuuu 3aMElIeHHs U
TOpEHUs1), HAXOXKJICHUE B IIPUPOJE, MOIyUYEeHUE U IPUMEHEHHUE.

[TukioankaHbl: COCTaB M CTPOEHUE MOJEKYJ, roMojiornyeckui psa. Haxoxnenune B
npupoze. dusnyeckne 1 XMMUYECKHUE CBOMCTBA.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIN pAll. DTHWIEH U NPONWIEH — IIPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3UYECKUe M XUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMUA,
rajJJoreHUPOBAHUS, TUAPATalluH, OKUCIEHHS U TIOJIMMEpHU3allun ), OJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramumeH-1,3 u mermnOyraaueH-1,3: cTpoeHHE, BaKHEUITNE XUMHUYCCKHEC
cBoiicTBa (peakuus noaumepusanun). [loayyeHrne CMHTETHYECKOTO KayuyKa U PE3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AleTuiaeH —
IPOCTEHIINI MTPEJICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3UYECKHEe U XUMUYECKHE CBOICTBA
(peakuuu TUIpUpPOBAHUS, FAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHMS), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, CTpoeHHe, (PHU3MUECKHE W XHMHUYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUS U HUTPOBAHUSA), IMOJydeHHE M INpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpOGanus), noayderue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMYecKas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
NPUHAJIEKAIMMU K pa3IM4HbIM KJlaccaM.

[IpupoaHble UCTOYHHUKH YTIIEBOIOPOIOB. [IpupoaHbIiA Ta3 M MOMyTHRIE HE(TAHBIC Ta3bI.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: MeperoHka, KpeKUHT
(TepMUYECKH, KaTaTuTUYeCKHil), nuponus. IlponykTsl nepepaboTku He(TH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroJib M MPOYKTHI €ro nepepadoTKy.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YECHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3laMu MIacTMacc, KaydyyKoB U pe3uHsl, Kojutekiuu «HedTs» u «Yroaby, MogenupoBaHue
MOJIEKYJ 1 YTJEBOJOPOJOB W TaJOT€HONPOU3BOAHBIX, IPOBEICHHE NPAKTHYCCKONH pPabOTHI:
MOJIyYEHUE 3TUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

PacuérHbie 3agaun.




Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:xamme opranndeckue coelMHeHUs!

[IpenenbHble OHOATOMHBIE CHUPTHL. MeETaHON W 3TAHOJ: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU MeETaJUlaMH, I'aJOreéHOBOJOPOJaMHU, TOpPEHue),
npuMeHeHne. BogopoaHeie cBsI3u Mex a1y MOJIeKyJlaMHu cUpToB. JlelicTBUe MEeTaHoJIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKA.

MHOroaToMHbl€ CHUPTHL. OTHIEHIJIMKOIb W TIJIMLEPUH: CTpoeHHue, (uznyeckue u
XMMHYECKHE CBOMCTBA (B3aUMOAEUCTBHE CO IIETOYHBIMUA METaNIaMU, KaYECTBEHHAsI peaKlUsl Ha
MHOrOaTOMHbIE cHuUpThl). JleficTBue Ha opraHu3m uesnoBeka. llpuMeHeHue riauuepuHa u
STWICHIJIUKOJIA.

@deHoJI: CTpOEHUE MOJIEKYJIbI, (pU3HUYecKre U XUMUYECKHUEe CBOMCTBA. TOKCUYHOCTH (peHoa.
[Tpumenenue peHomna.

Anprerunsl M Kemouwl. DopManbIeruj, aneTambACTHA: CTpOeHue, (Qusmueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMU OKHUCIEHUS U BOCCTAaHOBJICHUS, KAaUECTBEHHbBIC PEAKIUH),
II0JIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeseabHble KapOOHOBBIE KHCIOThL. MypaBbuHasi M YKCYCHAasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWMCTBA, OOIIME JIJIs KiTacca KUCIIOT, PeaKIus
TepudUKaMK), TOoydeHHe u mpuMeHeHne. C(CTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble dQHUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. 'maponns xxupos. [Ipumenenne xupos. bruonorudeckas poJib KUPOB.

VYrieBoabl: cocTaB, KilacCU(pUKaLUs yriIeBoA0B (MOHO-, TU- U HoJarcaxapuabl). I roko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJEKYJbl, (pU3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Meau(ll), oxucieHume amMmuauHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIEeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHWE B MPHUPOJE,
npuMeHeHue, Ouosnoruyeckas posb. @orocunre3. Gpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepsl. CTpoeHne Kpaxmaiia U LEUIIOJI03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (I'MIpojIu3, KaUeCTBEHHAs PeaKus C HOJ0M).

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHHsS BEIIECTB M MX IPEBPALLEHUI: IpPOBEICHUE,
HaOJIIOZIGHUE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIE
pEeaKkUMKU OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosa okcugoM Mmenu(Il)), mMHOroaromMHbIX
cnupToB (B3auMoaelcTBue muuepuHa ¢ rugpokcugoM Mmenu(ll)), anpaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpokcumom wmemu(Il), B3ammoneiicTBue
Kpaxmajla C MOAOM), IpPOBEAECHUE IPAKTUUYECKOM padOThl: CBOMCTBa pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnble 3agaun.

Bblunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAaKIMHU [0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIIM IPOAYKTOB PEAKLIUN).

A3zoTcoaeprkale OpraHu4ecKue COeANHEHMS.

AMUHOKHCIOTBI Kak am(oOTepHble OpraHuyeckue coenuHeHus. Dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha HOpuUMepe IMLMHA). buojoruuyeckoe 3HaueHHe
aMuHOKHUCIIOT. [lenTuast.



benku kak npupoJiHBIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. IlepBuuHas, BTOpHUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBA OEJIKOB: THUAPONN3, JCHATYypallus,
KaueCTBEHHbIE PEAKIIMU HA OEIIKH.

OKclepUMEHTaIbHbIe METObl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOirojeHue u
ONHCaHHE JIEMOHCTPALMOHHBIX ONBITOB: JIEHATypalus OENKOB IpH HArpeBaHWUM, LIBETHBIE
peaKkiuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUHU, CpEelHsAs MoJieKyisapHas Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUH — IMOJIMMEPU3AIUs U MTOJTUKOHICHCAIIHUSI.

DKcrepruMEeHTATbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBPAICHHA: 03HAKOMIIEHHE C
00pa31aMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBs3€ll MU U3ydeHUU opraHumyeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK W
TOHSTHH, SBISIFOIINXCS CUCTEMHBIMU JIJISl OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYIHOTO LIHKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHSATHS: sIBIEHHE, HAy4dHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHsl, aHaJlIW3, CHUHTE3, KJIacCU(PHUKAIMs, MEepPUOJANYHOCTb, HAOIIOJCHUE, HU3MEpEHHe,
IKCIIEPUMEHT, MO/ICTTHPOBAHHE.

dwusnka: Matepus, YHEPTUs, Macca, aToM, FIEKTPOH, MOJIEKYJa, YHEPreTHIECKUN YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

Buonorus: kinerka, opranusMm, Ouocepa, oOMeH BemecTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BelIecTBa (OCNKH, YIIIeBObL, KUPHI, (PEpMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE HOPO/IbI, MTOJIE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoorus: MUILEBbIe MPOAYKThI, OCHOBBI PAllMOHAIBHOIO UTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE © KOCMETUYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pE3ylbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
IporpaMM CpeaHero obiero odpazoBaHusl (JUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOHM i pa3pabOTKH TIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IPOTPaMM CPEIHEr0 O0IIEro 00pa30BaHUs SABISETCS CUCTEMHO-ACIATEIHbHOCTHBIA MOIXOI.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMUHOCTHBIX
pe3ynbTaTOB OCBOGHHUsSI MpeaMeTra «XHUMHS» Ha YPOBHE CpeqHero oomero obpazoBaHUs
BBIJICJICHBI CJIEIYIOLINE COCTABISIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaXKJAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEIEHHUIO;

HAJIMYUE MOTUBAILIMU K 00yUYEHUIO;

[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPHUECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOACTBOBATbCS B CBOCH JEATEIBHOCTH
LHEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMM, MPUCYIIMUMHU LIEJIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3zoBaHus;

HaJIUYUE MPaBOCO3HAHUS 3KOJOTMYECKOW KYJIbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE I1JIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHUSA MpeaMera «XHUMHs) JIOCTUTAlOTCA B E€IUHCTBE
yueOHOM U BOCHUTATENbHOM JIeATEIHbHOCTH B COOTBETCTBUHM C T'YMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HJcajlaMd  POCCUHCKOIO
TpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMH W MPAaBUJIAMH IOBEICHHUS,
CIOCOOCTBYIOLIMMH TPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00Y4arOIIUXCSI.

JIMYHOCTHBIE PE3YNIbTAThl OCBOCHUS TpEAMETa «XUMUSD) OTPAXKAIOT CHOPMHPOBAHHOCTH
OTbITa TO3HABATEIBHON M TPAKTHYECKOW JESTEIBbHOCTH OOYYAIOUIMXCS TI0 pealn3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHMSA:

0CO3HAHMS 00YYAIOIMMHICS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00SA3aHHOCTEH, YBaXKCHHS K
3aKOHY U NPaBOMNOPSAKY;

NPEACTABICHUS] O COLMAIbHBIX HOPMAaX W IpaBUjaX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIHHOCTHU MPH CO3JIaHUH YYEOHBIX MPOEKTOB,
peleHnn y4eOHbIX 1 MO3HABATEIbHBIX 3371a4, BHIIOJTHEHUN XUMHUECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH OHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTHX
[IPU aHAIKM3E PA3IUYHBIX BUJIOB YU4EOHOH €ATEeIbHOCTH;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILLIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUU;

YBa)XEHUsI K TPOIIECCY TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XMMHH, OCO3HAHUSI TOTO, YTO JOCTIIKEHHS HAyKH €CTh PE3yNbTaT JUTMTENbHBIX HaOII0JeHUH,
KPOIMOTJIMBBIX SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPpyZa YYEHbIX U IPAKTUKOB;



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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyallud, CBS3aHHbIE C XMMUYECKMMHU SIBICHUSMHU, U
IPUHUMATh OCO3HAHHbBIE PELIEHHs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJEHHWE M IOCTYIKM CBOMUX TOBAapHILEH ¢ NO3MLUN
HPaBCTBEHHBIX U NPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIKOB;

4) popMUPOBaHHS KYJIbTYPbI 310POBbS:

NOHMMaHHUA EHHOCTEW 30pOBOTO M 0e30MmacHoro oOpasza KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUECKOMY 3/10pOBbIO;

coOuto/IeHHsT paBUil Oe30MacHOro OOpallleHUsl ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
KHU3HHU U B TPYJOBOH J1EATEILHOCTH;

NOHMMaHHUA IEHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOICH;

OCO3HAHMs IOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJIEHUS AalIKOrois,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKOW JESTEIBHOCTH,
0O0I11€CTBEHHO IOJIE3HO, TBOPUYECKOH U APYrUX BUAAX JEATEIBbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B pEHICHWH TNPAKTUYECKUX 33734 COIUAIBLHOU
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHUIO Mpodeccuil pa3inyHOro pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMSI TPEIMETHBIX 3HAaHUM IO XUMUU;

yYBa)K€HUs K TPYAY, JIIOJSM TPYAa U pe3ysibTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOH TPACKTOPUH OOpa3OBaHMS,
Oyaymieit mpodeccun U peann3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 0011eCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCIIUTAHMS:

HKOJIOTHUECKH LIEIeCO00pa3HOr0 OTHOWICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emie;

IOHUMaHMA INI00ANBHOTO XapaKTepa SKOJOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

0CO3HAHMS HEOOXOJIMMOCTH HCIOJIB30BAHUS TOCTHIKCHUN XUMHH ISl PEIICHUS] BOIIPOCOB
palMOHATEHOTO PUPOAONIOIB30BAHNUS;

aKTUBHOI'O HENpPUATUS NEHCTBUH, MPUHOCAIIMX BpeA OKpY’Kalouled NpUpOAHOM cpene,
YMEHHUSI IPOTHO3UPOBATh HEOJAronpUsTHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NIPEAOTBPAILATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, HKOJOTUYECKON KYJIbTYpBI, OIBITA
NESTEIbHOCTH  SKOJIOTMYECKON  HAlpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCS HMMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COLIMATILHON MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSTH HJCOJIOTHH XeMOpOoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTH  MMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3sBUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;



NOHUMaHMS CIeNU(UKA XUMHH KaKk HayKH, OCO3HaHHs ¢€ poiu B (OPMHPOBAHUU
PaIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM
MHUpPE KaK O €JIMHCTBE MPHPOJIbI M YCIIOBEKA, B TO3HAHWH IPHPOJHBIX 3aKOHOMEPHOCTECH W
pelieHrH Po0JIeM COXPaHEHHSI TPUPOTHOTO PABHOBECHS;

yOexKIEHHOCTH B 0CO0OM 3HAYUMOCTH XWUMHUH ISl COBPEMEHHOW NMBUIIM3AIUU: B €€
T'YMaHUCTUYECKON HAINPaBICHHOCTH M BAXXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYPBI, PEIICHHH TJIO0ATBHBIX TPOOJIEM YCTONYHBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUYECKOM, MHIICBOH W OKOJIOTUYECKOW O€30MmacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00€CIIEYCHUH YCIIOBHI YCIIEIIHOTO TPYla U 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YICHA
00111eCTBA;

€CTCCTBCHHO-HAYYHOH TPAMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHWSI,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJy4aeMbIe 3HAHUS IS
aHaM3a U OOBSCHCHMS SIBJICHUI OKPYKAIONIETO0 MHpa W MPOUCXOISANIMX B HEM HM3MCHCHUIA,
YMEHHS JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMCIOIIUXCS JTAHHBIX
C TICJIBIO TTOJTYYICHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMHUYSCKUE 3HAHUS [T PEIICHUS TTPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K IO3HAHUIO M UCCIIC0BATEIILCKOM S TeIbHOCTH,

TOTOBHOCTH HM CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUU B COOTBETCTBUU C I>KH3HCHHBIMU
MOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSM TPY/la B Pa3INUHbIX chepax MpodhecCHOHaANbHON 1esSTeIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeIMeTHbIe pPe3yJIbTaThl OCBOCHHUS YYEOHOro mpeiMeTa «XUMUs» Ha ypPOBHE
cpeaHero o0miero 0opa3oBaHus BKIIOYAIOT:

3HaYuMBble s (HOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXKAUCLHUIIIIMHAPHBIE
(MeXMpeIMEeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SIBICHUE, MPOIecC, CHCTEMa, HAYYHBIH (aKT, MPHUHIUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPUS, HCCIICIOBAaHNE, HAOIIOACHHUE, N3MEPCHHIE, YKCIIEPUMEHT U JAPYTHUE);

YHUBEpPCAJILHBIE yueOHbIE JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHBIC), oOecreunBarone (HopMUpoBaHHE (YHKIIMOHAIBHONH TI'PaMOTHOCTH H
COLIMAIBHOM KOMIIETEHIIMH 00y4aroIInXCs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCS  HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIAUCIUILIMHAPHBIC,
MHUPOBO33PECHYECKHE 3HAHHMS W YHUBEpPCAJIbHbIC Yy4YeOHBbIC JCHUCTBUS B IO3HABATEIBHON U
COLIMAJILHOM MTPAKTHKE.

MeranpeameTHbie pe3ysibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH y4e€OHBIMU
IIO3HaBaTCIJIIbHBIMHU, KOMMYHI/IKaTI/IBHI)IMI/I nu pel“y.HFITI/IBHBIMI/I I[efICTBHHMH.

OgiiajieHne YHUBEPCAIBHBIMH Y4eOHBIMHI MO3HABATEIbHBIMH 1€l CTBHSIMH:

1) 6a3oBbIe JIOTHYECKHUE TeiiCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBaTh M aKTyaJIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarh;

OTIPECIIATh IENH JeATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl JICATEIBHOCTU C MOCTABJICHHBIMHU IEJISIMHU;



UCIIOJIB30BaTh IMPH OCBOCHMM 3HAHWW TNPUEMBI JIOTHUYECKOTO MBIIIICHUS — BBIJICIATH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHE MOHITHS JIsl OOBSICHEHHUS OT/ICTHHBIX (PAKTOB U SBIICHUMH;

BBIOUPATh OCHOBAHUS M KPUTECPHUH IS KJIacCU(UKAIIUU BEIICCTB U XUMUYCCKUX PEAKIIHIA;

YCTaHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEXK1y U3y4acMbIMH SIBJICHUSMU;

CTPOHUTH JIOTUYECKHUE PACCYXKICHUS (WHAYKTHUBHBIC, JCIyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHUPOBATH
BBIBOJIBI M 3aKJIFOUCHUS;

NPUMEHSTHh B TpOIlecce MO3HAHMS, UCTIOIb3yeMbIe B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJICJIH, TTPEOOPa30BHIBATH MOICITBHBIC TIPEJICTABICHUS — XUMUYCCKHUI 3HAK (CHMBOJI) SJICMEHTA,
XUMHUYecKkass (opMylia, ypaBHCHHE XHMHUYSCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MIO3HABATEJIBHBIX M TPAKTUYECKUX 3a/iad, NMPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aEMbIX BEIICCTB U XUMUYCCKUX PEAKIIHIA.

2) 6a30BbIe HCCIeN0BaTEbCKUE e CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUICCKUX PEAKITUH;

dopMynupoBaTh NN W 3a7Jadd  HMCCIEJOBAHHUS, HCIIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyITMpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMHU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS ¥ TIPOBEICHHS YUYCHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOJOM IpOoIecca, CaMOCTOSTEIHLHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIICHUS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIEITAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOW HCCIIEAOBATEIbCKOM W TPOCKTHON JESITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEIICHUS
NPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB TIO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTHUPOBATLCS B PA3UYHBIX HCTOYHUKAX wWHpopManmuu (HAYIHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHUYECKOTO COJICp)KaHUs, CIpaBOYHbIE TO0coOUs, pecypchl HHTepHera),
aHAJTM3UPOBaTh HMH(DOPMAIUIO PA3JIMYHBIX BHUJOB M (QOPM MPEICTABICHUS, KPUTHYCCKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTE;

(GbopMyITUpOBaTh 3aMpPOChl W TPHUMEHATH Pa3jMYHbIC METOABI MpPH IOUCKEe W OTOOpe
UHpOpMaLIUU, HEOOXOAMMOM IS BBIIOJIHEHHS YUCOHBIX 33]1au ONPEISIEHHOTO THIIA;

npuoOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (hopMy IpeacTaBieHus WHPOPMAIUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM SI3BIK B KAyeCTBE CPEJACTBA TpPU paboTe ¢ XUMHUYECKON
uHpOpMaIMeH: MPUMEHSATh MEXKIPEAMETHbIC ((QU3MUECKHe W MaTeMaTHYeCKHE) 3HAaKH U
CHUMBOJIBI, (hopMyITel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJaBaTh BOMPOCHI 110 CYIIECTBY OOCYKAaeMOU TeMbl B XOJ/€ AMAIOra W/WIH AUCKYCCHH,
BBICKA3bIBaTh HUJCH, (POPMYIUPOBATH CBOW MPEAIOKCHUS OTHOCHTEIHHO BBITTOJHEHUS
TPEJIOKEHHOH 3a/1a4H;



BBICTYIIaTh C IIPE3E€HTALMEN pPE3ylbTaTOB IO3HABATEIBHOW NEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO €O CBEPCTHUKAMH IIPU  BBIIOJIHEHUM XUMHUYECKOIO
IKCIIEPUMEHTA, TPAKTHYECKON paboThl O HWCCICAOBAHUIO CBOWCTB HW3YyYaeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (opMyIMpOBaTh BBIBOJBI 10 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIIIOBAaHUM yTEM COTIacOBaHMs MO3ULMHA B X0/1€ 00CYXIeHUSI U1 00MEHAa MHEHHSIMU.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBHAMM:

CaMOCTOSITENIBHO IUIAHUPOBATH M OCYLIECTBIATH CBOIO ITO3HABATEIIBHYIO JEATEIBHOCTD,
onpenenss e€ eIy M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeularaéMblii alrOpUTM JIEHCTBUH NpU BBIIOJHEHUU Y4e€OHBIX M MCCIEIOBATENbCKHUX 3a/1ad,
BBIOMpAaTh Hanbosee F3(PHEeKTUBHBIN CIIOCOO MX pPEemIeHHs C YYETOM IMOydYeHHUsS] HOBBIX 3HAHHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIAITh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKHU.

INPEJAMETHBIE PE3YJIBTATDI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUA Kypca «OpraHnyeckast XuMUsD OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHWMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAYyYHOW KapTUHBI MHpaA, POJIM XMMHUU B IO3HAHUU SIBICHUA NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS W KYJbTYPHl JUYHOCTHU, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pEeIICHUsT TPAKTUYECKHX 3a7ad W SKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
310POBBIO U IPUPOJHOM Cpene;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIMOJArarouiue
MOHATHS (XUMUYCCKUH AJIEMEHT, aTOM, MJICKTPOHHAsT 000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKass CBs3b, CTPyKTypHas ¢dopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, yrIepOAHBIH  CKEJIET,
byHKIIMOHAIbHAS TPYMIa, paguKan, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psil, TOMOJIOTH,
YIJIEBOJAOPOAbI, KUCIOPOA U a30TCOJEpKAIlUe COCAUHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSUHEHHS); TEOPUH U 3aKOHBI (TEOpUsI CTPOSHHUS OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAIIUE B OCHOBE NOHUMAaHUs
MPUYMHHOCTU U CUCTEMHOCTU XMMHUYECKUX SBJICHHUH, (DAaKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, OJyYeHUHU ¥ 0€30MaCHOM HCIOJIb30BaHNN BAKHEHUIITUX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOM AESTEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBIABISATH XapaKTEPHbIE MPU3HAKY MOHSATHI, YCTaHABINBAThH
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS [IPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUI OPTaHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUN MCIOJIB30BATh XUMHUYECKYI0 CHMBOJHUKY I COCTABJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYIl OpraHMYECKUX BEIECTB
Y YPAaBHEHUN XMMHYECKUX PEAKLUWN, U3rOTABIUBATh MOJEIN MOJIEKYJ OPIaHMYECKUX BELIECTB
JUTSL WULTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIUBAThH MPUHAJJICKHOCTh U3YUECHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHUIO K ONpeAeNEHHOMY KIacCy/TpyIe COeAMHEHUN
(YyrneBomopobl, KHCIOPOA M a30TCOAEpKAllde COENWHEHHUS, BBICOKOMOJICKYJISIPHbBIE



COEJMHEHUs), JaBaTh UM Has3BaHMs Ho cucremarnuyeckoir HomeHkiatype (IUPAC), a Taxxke
IPUBOJUTH TPUBUAJIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUICH, STHJICHIJIMKONb, TJIHMLEPUH, (EHON, (OpPMaIbACTHIl, AaleTalbIeIu], MypaBbHHAsS
KHCIJIOTA, YKCYyCHas KUCIJIOTa, OJIEMHOBAs KUCIJIOTA, CTEApPUHOBAs KUCIOTA, IJII0K03a, (GPyKTO3a,
Kpaxmall, [IeJUII0J103a, TIHUIKH);

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

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. bytnepoBa a1 0oObsICHEHHS 3aBUCHUMOCTU CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEILIECTB
(MeTaH, 3TaH, JTWJIEH, NPONWJEH, aleTwieH, OyragueH-1,3, MerwnOyraaueH-1,3, Oenzou,
METaHOJ, ITaHOJ, ATWIECHIJIUKO/b, TJIMLUEPUH, (PEHOJ, aleTalbJIerul, MypaBbiuHas U YKCycHas
KHCJIOTBI, IJIIOKO3a, KpaxMaJs, LeJIKI03a, AMUHOYKCYCHAas KHCIIOTa), HIUIFOCTPUPOBATH
FEHETUYECKYIO CBS3b MEXKJY HMMU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHX DPEaKIHMl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYII;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOJHOIO ChIPbS
(He(Th, TPUPOAHBIA Ta3, yroiyib), CIOCOOBI MX MEPEepPadOTKH M TPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NIEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHUSI 110 XUMHUYECKUM YPaBHEHUSIM
(mMaccel, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOJIYKTa PEAKIHHU IO W3BECTHBIM
Mmacce, 00bEMY, KOJIMUECTBY OJJTHOTO U3 UCXOHBIX BEIIECTB WU MPOILYKTOB PEaKLIUN);

c(OPMHPOBAHHOCTh YMEHUH BIIQJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
IO3HAHUS, MCIOJB3YEMbIX B XHMMUU TP M3YyYEHUH BEIIECTB M XUMHUECKUX SIBICHUN
(HabmrofieHue, M3MEpEeHHe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BAaTh CHCTEMHbIE
XUMHUYECKHUE 3HAHUS JUIsl IPUHATUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalMUsIX, CBS3aHHbIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COONIO/ATh MpaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYIOBaHUEM, A TAKXKE ITpaBUiia OOpAIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMHU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh M BBIIOJHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus] OPraHNYEeCKUX BEILECTB IPU HAarpeBaHWUHM, MOJYYEHHE THIIEHA M M3yYEHHUE €ro
CBOWCTB, KAauyeCTBEHHbIE pEaKIUM OPraHMYECKHUX BEIIECTB, JEHATypalus OeIKOB IpH
HarpeBaHUH, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUHU C MPABWIIAMU TEXHUKH 0€30IaCHOCTH
npyu OoOpallleHUu! C BELIECTBAMHU U JIaOOpaTOPHBIM O0OpYIOBAaHUEM, IPEJCTABISITh PE3YIbTaThI
XMMHUYECKOI'O 3KCIIEpUMEHTa B (opMe 3amucu ypaBHEHMH COOTBETCTBYIOUIMX PEAKIMHA U
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKHA AHATM3HPOBATH XUMHUYECKYI0 WH(POPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX UCTOUHUKOB (CpeacTBa MaccoBoil MHpopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJMIOAATh MpaBWiIa SKOJIOTHYECKH 11eJIecO00pa3HOro
HOBEJCHUS B OBITY U TPYJOBOH [EATENBHOCTH B LEISAX COXPAaHEHHMsS CBOErO 3JI0POBbsS U
OKpYy’Karolled MPUPOJHON cpenibl, 0OCO3HaBaTh ONACHOCTh BO3ECHCTBHS Ha >KMBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OpPraHMYeCKUX BellecTB, NMOHMMas cmbici mnokaszarens [I/JIK, noscHsaTe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUs UX BPEIHOrO BO3JEHCTBUS HAa OPraHU3M
YeJIOBEKa;



JUId O0Yy4YarolMXCs ¢ OrpPaHMYEHHBIMH BO3MOXHOCTSIMHM 3[J0POBbS: YMEHHE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XMMHUYECKHUX SBICHUH;

JUIS  CJETbIX W CIa0OBHIAMIMX OOYYAIOIIUXCSA: YMEHHE HCIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne ni/nn KonTpoasnbl | IlpakTudecku
NPOrpaMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI pecypesI
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
IIpeamer oprannyeckon xumuu. Teopust
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 5
M. bytneposa
Hroro no pazneny 5
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBogOpOAbl — aJKaAHbI 5
’9 HenpenenbHbie yrieBogopoabl: aaKeHBI, 1 |
AJIKaIMEHBI, aTKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 4
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOJOB U 3 |
UX mepepadoTKa
Hroro no pazneny 23
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. deHon 6
39 Anbnernasl. KapOoHOBBIE KHCIOTHI. 13 1
Crnoxuble 3¢upbl
33 VYriieBoabl 6 1




Hroro no pazneny

25

Pa3znen 4. A3oTcoaeprkamye oprannyeckne coeTuHeHust

4.1 AMHHBI. AMUHOKHCIIOTBL. benku 9
Hroro no pazneny 9
Pa3zaea S. BbicokoMOJIeKYIsIPHBIE COeIMHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Kontpoin
HbIE
padoThI

IIpakTHyec
KHe
padoTbI

JlaTa
HU3yYeH
us

DJIeKTPOHHBbIE
nudpoBbIe
oOpa3oBareJb
HbI€ pecypchl

[IpeameT opraHn4eckoil XuMuH, eé
BO3HUMKHOBEHHE, PA3BUTHE U 3HAUCHUE

2-3

Teopust CTpOEHUS OPraHUYECKUX

coequHenuii A. M. BytnepoBa, e€ oCHOBHbIE

ITOJIOXKCHUA

4-5

[IpencraBnenue o KiaccuuKauu
opranudeckux BemiectB. Homenknarypa
(cucremaTuyeckasi) U TPUBUAIBHBIC
Ha3BaHUS OPTaHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PST

8-9

MertaH 1 3TaH — NPOCTEUTIINE
MPEACTaBUTENH AJIKAHOB

10

Huknoankansl. CTpoeHUE MOJIEKY,
romojoruyeckuit pan. Haxoxnenue B
npupone. Pusndeckre U XMMHUYECKHE
CBOMCTBA.

11-12

AJKEHBI: cOCTaB U CTPOCHHUC, CBOMCTBA

13-14

OTUieH U NpONUIeH — MpocTeiine
IIPEACTABUTENM AIKEHOB




[TpakTryeckas padora Ne 1. «[lomyuenue

B JTUJIEHA U U3YYEHHE €0 CBOWCTBY
Anxaauensl. byraguen-1,3 u

16-17 MetunoyraaueH-1,3. [Monyuenue
CUHTETUYECKOTO KaydyKa U PE3UHBI
AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

18-19 TOMOJIOTHYECKUH psill. ALIETHIICH —
IIPOCTEHIINN TPEICTABUTEND AIKUHOB

20-21 Brruncnenus no ypaBHEHUIO XMMUUYECKON

) peakuuu

22.23 Apensr: 6eH301 U TOIY0d. TOKCHYHOCTh
apeHOB

5425 I'eneTnyeckas CBA3b yrieBogOpPOAOB,
MIPUHAUICKAUX K PA3JIMYHBIM KJIaccaM
IIpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:

26 MIPUPOHBIN ra3 U NOMyTHbIE HEPTAHBIE ra3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOJOB:

27 IIPUPOJIHBII ra3 U MOMyTHbIE He(TAHBIE ra3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

,8 KonTtponbHas pabota 1o pasueny
«YTII€BOIOPOIBDY

29.30 IIpenenpHble OTHOATOMHBIE CIIUPTBHI:
METaHOJ ¥ 3TaHoJI. BonoponHas cBA3p

31.32 MHOroaroMHsbl€ CIUPTHIL: ITWICHITIUKOIb U

) IJIMLEPUH
33.34 @deHoJI: CTPOEHUE MOJIEKYJIbl, (PU3NYECKUE U

XUMHNYCCKHC CBOﬁCTBa, IIPUMCHCHHEC




Anpaerunpl: GOpMaNIbAECTU U AlleTAIbICT U,

35-36
AneToH

37.38 OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBEIC
KHUCJIOTBL: MypaBbUHAS U YKCYCHAsI

39 [TpakTuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBD»

40-41 CrteapuHOBasi U OJICMHOBAsI KUCJIOThI, KaK
MPEACTABUTENH BBICIIUX KapOOHOBBIX KHUCJIOT

42-43 MpbLia Kak COJIM BBICIIUX KapOOHOBBIX

) KHCJIOT, UX MOIOIIIEE ACHCTBIE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC

44-45 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
a¢upoB

1647 Kupbl: ruiposin3, IpuMeHeHue,

) OuoJsornyeckas pojb >KHPOB

VYTIIeBOIbI: COCTAB, KIacCHU(pUKAITH.

48-49 Baxnelmne npeacTaBUTENN: TII0K034,
bpykTo3a, caxaposa

50.51 Kpaxman u nemnono3a Kak mpupoHbIe
MOJIUMEPHI

5) O06001IeHrEe U CUCTEMATH3aIIMs 3HAHUM 10
TeMe «YTJICBOIbI»
KonTponbHas padota 1o pazaeny

53 «Kucnopoacoaepxkaiiyue opraHu4ecKue
COCJIMHEHUSD)

54-55 AMUHBI: METHUJIAaMHH 1 aHUJIUH

56-57 AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIE




OpPraHUYeCKUe COCTUHEHHUS, UX
ouosornyeckoe 3HaueHue. [lenruasl

58-59

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

60-61

OCHOBHBIE TTOHSTHS XUMHU
BBICOKOMOJICKYJISIPDHBIX COCJIMHEHU U

62

[onsitre 00 a3oTcoaepKax
reTepOLMKINYECKUX coeAnHeHusX. [Tupuau.
[Tuppon. IIupruMHUIUHOBBIE U TyPUHOBBIE
ocHOBaHMs. Hyk/enHoBbIE€ KUCIIOTHI: COCTAaB,
CTPOCHHE.

63-64

OCHOBHBIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InmacTmaccel, KaydyKH, BOJJOKHA

65

UHcmpykmaxc no Tb. Mpakmuyeckas paboma
Ne3 «Pacrno3HagaHue naacmmacc U 80/10KOH»

66

KonTtposbnas padora Ned mo remam
«Caoxnblie 3¢gupsl. JKupbi», «YriaeBoabh»,
«A3o0TCoaep:Kale OpraHuyecKue
COeIUHEeHHD)

67-68

Ananuz pe3yibmamos KonmpoabHOU padomul
Ned.
O06001IeHe MaTepraia TEMBI.

Pemenne pacueTHBIX 33729 Ha ONPEICTICHIE

MacCOBOH MM 0OBEMHON JOIU BEIXO1a
MPOJYKTa PEaKUU OT TEOPETUIECKH
BO3MOKHOTO.

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Pymzutuc I'.E. Xumus 10 xi: yue0.: ans odmieodpazoBarenbHbIx yupexaeHuid/I.E.

Pynzutuc, ®@.I'. ®enpaman.- M.: [Ipocsenienue.

2. Xumust 10 KI1.: 3JIEKTPOHHOE PHIIOKEHUE K YUCOHUKY.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Pymsurtuc I'.E. Xumus. Opranndeckas xumus 10 kiacc.: yaeOHUK JUis
o011eo0pa3oBaTenbHBIX yupexaeHui: 6a3oBeiid ypoBeHs / I'.E. Pymsutuc, ®©.I'. denpaman —
14-e uznanue — M.: Ilpocsemenue, 2011. — 192 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HHTEPHET

1. http://www.mon.gov.ru (MuaHCTEpCTBO 00pa30BaHUS U HAYKH)

2. http://www.fipi.ru (mopran ®UITN — denepanbHblii HHCTUTYT NEIarOTHICCKUX
HU3MEPCHHH)

3. http://www.ege.edu.ru (undopmanmonHot noaaepxkku EI'D)

4. http://www.probaege.edu.ru (moptan Enunslii sx3ameH)

5. http://edu.ru/index.php (deaepanbubii mopran «Poccuiickoe 00pa3oBaHNE))

6. http://www.infomarker.ru/top8.html RUSTEST.RU (¢enepanpHbliii IeHTp TECTUPOBAHUS)
7. http://www.pedsovet.org (Bcepoccuiickuii Untepuer-Ilencoser)

8. http://www.chemistry.ssu.samara.ru/ (BUpTyaJbHbIN Y4EOHUK 110 XUMUH)
9. http://www.schoolchemistry.by.ru/ (IIkoapHas XUMUS)

10. http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=149
(xaTasor 00pa30BaTEILHBIX PECYPCOB MO XUMUH)

11. http://www.alhimik.ru/fun/games.html (xumuueckue urpsl AJTXUMUK)

12. http://home.uic.tula.ru/~zanchem/index.htm (3aHuMaTeNbHAS XHMHS)



