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INOACHUTEJIBHAA 3AIINCKA

[IporpaMmMa 1O XUMHM Ha YypPOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHUA K pe3ylbTaTaM OCBOGHHs  (enepanbHOl  00pa3oBaTeNbHOU
nporpammel cpennero obmero odpazoBanus (POIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mpemnoaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUHN «CTpaTerun
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAXO0I0OB K pa3pabOTKe MIpOrpaMMbl MO XUMHH, K OIPEAEICHUI0 OOLIeH
CTpaTeruy 00y4eHusi, BOCIIUTAHUS U PA3BUTUS O0Y4arOIUXCs

cpeactBaMu ydyeOHoro mpeamera «Xumus» ansa 10-11 kmaccoB Ha 0a30BOM ypOBHE
cocTaBWiM KoHuenTtyaibHble nonoxeHus @I'OC COO o B3auMooOyCIOBIEHHOCTH LEJei,
COJIepKaHUs, pe3yJIbTaTOB 00y4YeHHS U TPEOOBaHHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIMM ITAllOM pPEaTU3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0O0pa3oBaHUsA. OTHU IIEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJIBI, (POPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNoBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U
npupoHON cpene. Peann3yercst xumuueckoe 00pa3oBaHue 00ydarOIIMXCS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusi CpelCTBaAaMH y4eOHOro mpeaMera «XUMHUsS», COJAEpKaHUuE U MOCTPOCHHUE
KOTOPOTO OMNPEIEICHBl B IMPOTpaMMe IO XHMHUU C Y4E€TOM CIenu(pUKd HAyKW XUMUH, e
3HAUEHUS B MO3HAHUU MPUPOIBI U B MaTepUaTbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIINX
1esaeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro OOIIeTro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UIpaeT 0coOyI0 poJib B COBPEMEHHOM
LIUBUJIN3ALMHI, B CO3/IaHWM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MUpAa, OCO3HAHUS B3aUMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3aMMOJEHCTBYS € JPYIMMH  €CTECTBEHHBIMM HAyKaMHM, XHMHsS CTala
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsI KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYECKOl, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHBbI 3J0POBBSI.

B coorBercTBHM ¢ 0O0mMMH LENMU M TPUHLUIIAMHU CpeIHEro oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO TMOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MIPOJIOJDKEHMS] 00pa30BaHUs B PA3IMUHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHEH.



CocraBnsitomiuMu  IipeiMeTa «XUMUs» SBISAIOTCS 0a30Bble Kypehl — «Opranuyeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIel XUMHH) M OpraHudeckod xumuu. opmMupoBaHUEe JaHHON CHCTEMBbI 3HAHUMA
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepkanus KypcoB — «Oprannueckasi xumus» u «O01as 1 HeopraHudeckas
XUMUSD» c(HOPMUPOBAHA B IIPOTrPAMMeE IO XUMUH HA

OCHOBE CHUCTEMHOIO IIOIXOAa K M3Y4YEeHHIO y4yeOHOro Marepuaga M OOYCIIOBIECHA
UCTOpPUYECKH OOOCHOBaHHBIM PAa3BUTUEM 3HAHUN HA OINpPEEIIEHHBIX TEOPETHUYECKHX YPOBHSX.
Tak, B Kypce OpPraHMY4eCKOM XHMMHMM BEIIECTBA PACCMATPHUBAIOTCA HA YPOBHE KIIACCUYECKOMU
TEOPUU CTPOEHUS OPraHMYECKHX COCIUHEHUH, a TaKKe Ha YPOBHE CTEPCOXUMHUYECKHX U
AJIEKTPOHHBIX IPEACTAaBICHUI O cTpoeHuM BemecTB. CBeneHuss o0 H3ydyaeMbIX B Kypce
BEIIECTBAX JAlOTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB JIO CIOXHBIX OHMOJOIMUYECKH aKTHBHBIX
coeanHEeHUH. B Kypce opraHn4eckoil XMMHU TOJIy4aloT pa3BUTHE COPMHUPOBAHHBIC HA YPOBHE
OCHOBHOIO 0011ero o0Opa3oBaHMs MEpBOHAYAJIbHBIE IPEACTABICHUS O XMMUYECKOH CBSA3H,
KJIacCU(MKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O
XUMHUYECKON PEAKIIMH.

[Ton HOBBIM YIJIOM 3peHHs B IpenMeTre «XuMus» 0a30BOr0 ypoBHS paccMaTpUBaeTCs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs TEOPETHUYECKUM Marepuan u
(akTosIOrMyecKre CBEACHMS O BEUIECTBAX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaU€HUE NEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX TMO3UILIMM,
riy0Xke MOHATh HCTOpPUYECKOe H3MEeHeHHe (YHKIUIl 3TOro 3akoHa — OT oOoOarouiei 10
OOBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHWN O BaKHEWIIMX BEHIECTBAaX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUS
nomonHsercss B kKypcax 10 w11 KiaccoB nanemMeHTaMu  COJEpKaHUs, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B I[IO3HABATEIbHON U
MPAKTUYECKON JESTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBKEHHUS K MPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPHUIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U NMPUMEHSATHh €€ JIJIsl MOIMOJTHEHUS! 3HAHUHM, pPEelIeHUs
VMHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTAJBHBIX MCCIEA0BATEIbCKUX 3a7ad. B 1emom conep:kanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00yYaroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS (PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHHEM, ITI03HABAEMOCTb ITPUPOJHBIX SBJIEHUNA MYTEM DKCIEPUMEHTA
W pEIIeHUsS TPOTUBOPEYHH MEXKIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJOTMUYECKUX MPOoOJIeM, a Takke MmpobiieM cOepereHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B mnuane pemeHus 3ajay BOCIUTAHUS, Pa3BUTHUS W COLUANM3AIMKM  O0OydaroIIUXCS
INPUHSTBIE MPOTpaMMON MO XUMHH TOAXOJAbI K OINPEAETICHUI0 COJEp)KaHUsS W TOCTPOEHUs
npeaMera IpeaycMaTpuBaioT (OpMHUPOBaHUE YHHBEPCAJIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLINX
0a30Bo€ 3HaUEHME JUIsl Pa3IMUHBIX BUJIOB JEATEIILHOCTHU: PEILICHUs IPOoOIeM, IOUCKA, aHAIu3a U



0o0paboTku uH(pOpPMAIUK, HEOOXOIUMBIX Ui MPHOOPETEHUs ONbITa NPAKTUYECKOH U
HCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B ITIO3HAHUH XMMHH.

B npaxTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOI'O OOLIEro o0pa3oBaHMsl, Tak U
Ha YpOBHE cpeiHero o0mero o0pa3oBaHMs, IIpU  ONPEICICHUU  COJEPIKATEeIbHOM
XapaKTepUCTUKU LeJed HM3y4eHHs IpEeAMETa HalpaBICHUEM IEPBOCTEIEHHOW 3HAYMMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHYECKOM HAyKu Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INPAKTUYECKOW JEATECIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyiIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKoW NOAXOA K
OIIPECIICHUIO LIEIeH N3YUYECHHUs [TPEIMETA SBJISICTCS BIIOJIHE OIIPABJIAHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIISIMU W3YUYeHHs Npeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBHISAIOTCS:

(GbopMHUpPOBaHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK BaKHEHIIEH COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOHl JeKaT KIIOYEBHIC MOHATHS, (yHIaMEHTaIbHbIE
3aKOHbl M TEOPUM XUMHHM, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M IIOHHMMAHHUE CYIIHOCTH
JOCTYMHBIX O0O0OOIIeHUI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpHEH HX
pPa3BUTHUS U CTAHOBJIICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJICTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEHUs YMEHHH OpPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XMMHUYECKUX SIBJICHUM, HMEIOIIUX MECTO B TMPUPOJE, B IMPAKTUYECKOU U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OObSICHEHHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTFOICHUEM TIPABHII O€30ITaCHOTO OOPAIICHHUS C BEICCTBAMH.

Hapsiny ¢ aTuM, copepxaTelibHas XapaKTepUCTUKA LEIeH W 3a7ad W3YYCHHs TpeaMeTa B
porpaMMe 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B CHCTeME cpenHero obmiero obOpaszoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEIEHU OTAAETCS

HpPENOYTeHUE MPAKTUYECKONH KOMIIOHEHTE CO/epKaHMs 00ydeHHs, OpUEHTHPOBAHHON Ha
MOJIFOTOBKY BBIIIYCKHUKA 0O0IIe00pa30oBaTeIbHOM OpraHu3aluy, BIIAJCIONIET0O HE HabopoM
3HaHUH, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHM aKTUBHOIO
MMOJIYYCHHA 3HAHUM U MMPUMCHCHUA UX B peanLHoﬁ JKU3HU IJ1d pCHICHUA MPAKTUYCCKUX 3aaa4.

B cBa3u ¢ oTMUM mnpu H3ydeHUHM TpeaMeTa «XHUMHS» JOMHUHHPYIONIEE 3HAUYCHHE
PUOOPETAIOT TaKUE 1IeJU U 331a4H, KakK:

ajgamnranus o6yqafomnxcs1 K YCIOBUSAM JUHaAMHUYHO Pa3BUBAIOIICTOCA Mupa,
q)OpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, FOTOBOM K CaMOO6paBOBaHI/II-O,
COTPYAHUYECTBY, CaAMOCTOATCIIBHOMY [IIPUHATHIO T'PaMOTHBIX peHIeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3AaHHBIX C BCIICCTBAMU U UX IPUMCHCHHUCM

dbopMupoBaHHe Yy OOYYAIONMIMXCS KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETECHIIUN),
UMEIOINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIieM,
MOWCKa, aHanmm3a M o00paboTku uHOOpPMAIMK, HEOOXOMUMBIX ISl TPUOOPETEHUs OTbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHUH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA DKOJIOTHYECKOW 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENY;



pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C )KU3HCHHBIMU HOTpCGHOCTHMI/I, HCIIOJIB30BaTh COBPECMCHHBIC I/IH(i)OpMaI_[I/IOHHBIC
TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIM3a YUCOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIIICHHS,
HAOJI0IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NPU IUIAHUPOBAHUU U MPOBEICHUU XUMUYECKOT 0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOSKAEHHOCTH B TyMaHHUCTHYECKOW HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MpPoOJeM  palloHaIbHOTO
[IPUPOJIONOIb30BAaHUS, IIONOJHEHUS SHEPreTUUYECKUX PECYpPCOB U COXPAHEHUS IPUPOIAHOIO
paBHOBECHsI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, @ TAKXKE MPUOOPETEHUS OIBITA MCIIOIb30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHS
rPAMOTHBIX PELICHUH B CUTYyaIUAX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoMm mnaHe cpenHero oOmiero oOpa3zoBaHHs MpEeAMET «XUMUS» 0a30BOTO yPOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYYHbIE PEAMETHI.

OO01ee 4nCiIO 4acoB, OTBEACHHBIX AJISl M3y4EHUS XUMHUHU, HA 0a30BOM YpOBHE CpPEIHETO
obmiero oOpasoBanus, cocraiser 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B Hemeno), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COJAEPKAHUE OBYYEHUS
10 KJIACC
OPI'AHUYECKASA XUMMUSL

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpemMer opraHuveckod XUMHUHU: ©€ BO3HHUKHOBCHHE, pA3BUTHE W  3HAYCHHE
B TIOJTyY€HUW HOBBIX BEIIECTB M MATEPHUAJIOB. TeOpusi CTPOCHHS OPTraHUYECKHX COCTUHCHHHA A.

M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS.

CrtpykrypHble (OpMYIbl OpraHUYEeCKHX BemlecTB. ['oMonorus, mzomepus. XuUMHUYECKas
CBSI3b B OPTaHUYECKHUX COCAMHEHUSX — OJMHAPHBIC U KPATHBIE CBSI3H.

[TpencraBienue o ki1accuPpUKAUN OpraHUYecKuX BelecTB. HoMeHkaTypa oprannyeckux
COEMHEHUH (cucTeMaTHyeckas) U TpUBHAJIbHbIC

Ha3BaHUS BaXKHEUIIINX HpCI[CTaBHTCHCﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB.

SKCHGDI/IMGHTEU'H)HBIG METOJbI M3YUYCHHUA BCHICCTB M HX HDeBDaH_[eHI/If/'Il O3HAKOMJICHHE C
06pa3uaMI/1 OpTraHHUYCCKUX BCUICCTB U MATCpUAlaMHW Ha UX OCHOBEC, MOACIUPOBAHHUC MOJICKYII
OpraHN4Y€CKUuX  BCHICCTB, Ha6J'IIOI[eHI/Ie n OomnucCaHue JACMOHCTpPAalMOHHBIX OIIBITOB IIO
MMPEBPAIICHUIO OPIraHNYCCKUX BCIICCTB IIPHU HAI'pCBAHUUN (HJ'IaBJICHI/Ie, O6y1"J'II/IBaHI/Ie u FOpCHI/IC).

Yraesoaopoabl



AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHMYECKUU psia. MeTaH M 3TaH — MNpOCTEHIIne
MPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuu 3aMelieHUs U
rOpeHUsl), HaXOXACHNUE B IPUPOJIE, IOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIEH U IMPONWIEH — IpocTeiine
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluU, OKUCIIEHHUS U MOJIMMEPHU3ALINN ), TIOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: crpoeHue, BakHEHIINE XUMHYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTHU CTPOCHHUA, TOMOJIOTHYECKHUI pAa. AHGTI/IJ'ICH —
HpOCTeI‘/'IH_II/II‘/'I MpEACTAaBUTECIIb AJIKKUHOB: COCTaB, CTPOCHHUC,

du3nyeckne M XUMHMYECKHE CBOMCTBA (peakluM TUAPHUPOBAHUSA, TaJOr€HUPOBAHMUS,
rUpaTalu, TOPEHUs ), NOJy4YEeHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3MYECKHE W XHUMUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE WM MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYYEHUE U
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTmyeckas CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MMpUHAJIC)KAIMMHA K pa3IMYHbIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YTIIEBOIOPOIOB. Ilpupoanslil ra3 u monyTHble He(TSHBIC Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaOOTK He(TH: TEpPeroHKa, KPEKUHT
(TepMHUUECKHiA, KaTAIUTHYECKUH ), uponu3. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €r0 MepepadboTKy.

OKCIepUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB M MUX MPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3iaMu TiiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTomp», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHNE IPAKTUYECKON palbOoThI:
MOJIy4eHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1a4uu.

Brruncinenus no YpaBHCHHIO XUMHYECKOU pcakuuu (MaCCBI, O6’béMa, KOJIMYCCTBA
HCXOJHOTI'O BCIIECCTBA WJIN NPOAYKTa pE€aKlIuU 110 N3BECTHBIM

Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIINH).
Kuciopoacoaep:kamye oprannueckue coeInHEeHsI

[IpenensHble ONHOATOMHBIE CHHUPTHI. METAaHOI M ATAHON: CTpPOCHHE, (PU3UYECKHE H
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BogopoaHeie cBsI3u Mexay MOJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKA.

MHoroaTtoMHEIe CIIUPTHIL. OTUJICHTIINKOIb U TJIMIOCPHUH: CTPOCHUC, (1)1/1314%01(1/16 n
XUMHYSCKHE CBOMCTBA (BSaHMOHefICTBHe CO IICJIOYHBIMU METAIJIaMH, KAUECTBCHHAA PCAKIHA HAa
MHOI'OATOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHu3M YCJIOBCKaA. HpI/IMeHCHI/IC rimnepruHa U
OTUJICHT JIMKOJIA.



®DeHOoJI: CTPOCHHE MOJICKYJIbl, (U3UYECKHEe M XUMHUYECKHE CBOHCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anpneruapl W kemoHvl. DopManbIeruj, aneTalbACTH: CTpOoeHUe, (QHU3NYECKue U
XMMUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS M BOCCTAHOBIICHUS, KaYECTBEHHbBIC PEAKIIMH),
MOJIy4YCHUE U TPUMEHECHHUE.

OnHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAasl U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
stepudukanmuu), MoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
MPEICTaBUTENN

BBICIIINX KapOOHOBBIX KUCIOT. MbIIa KaK COJH BBICITUX KapOOHOBBIX KUCIIOT, X MOIOIICE
JIICUCTBUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buonorudeckas poib KUPOB.

VYraeBoJsl: cocTaB, KiaccupuKalys yrieBoJoB (MOHO-, TU- U noyimcaxapusl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHUS MOJEKYJIbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM meau(ll), okucieHne aMMUa4YHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAaXOXKICHHE B TMPUPOJE,
npUMeHeHue, Ouosoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

KanMaJ'I M OCJUI0JI03a KaK HPUPOAHBIC ITOJIUMCPHI. CTpOGHI/Ie Kpaxmajla U LOCJIIF0JIO3bI.
dusndyeckre U XUMHUYECKHE CBOMCTBA KpaxmaJjia (FI/II[pOJ'II/B, Ka4CCTBCHHAs pCaKlusd C I/IOI[OM).

OKCIepUMEHTAILHBIE METOJbl HM3YYEHUS BELIECTB W MX MPEBPAILllEHUH: MpOBeIeHuE,
HAOJIOJICHUE ¥ ONHMCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KauyeCTBEHHBIC
pEaKkIuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHoda okcuaom wmenu(Il)), MHOroaTOMHBIX
CIIUPTOB

(B3aumopeiicteue raunepuHa c¢ rugpokcugom  wmeau(ll)), ampaernmoB  (oxucieHue
aMMMa4YHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUYECKOW padOoThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3a/1a4un.

Boluncnenuss mo ypaBHEHUIO XMMHMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A30TcoaepKaIe OpraHnYeCcKue COeTMHEHUS.

AMHHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHuYecKne coequHeHns. ODU3nUecKue 1 XUMHIECKUE
CBOMCTBa aMUHOKHCIOT (Ha TpUMepe TIWIHMHA). buonormdyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
Ilentuner.

benku kak mpupojHBIE BBICOKOMOJIEKYINISpHBIE coenuHeHus. llepBuuHas, BTOpUuYHAs U
TpEeTUYHAsT CTPYKTypa OenkoB. XWUMHUYECKHE CBONCTBAa OCJIKOB: THIPOJIN3, JEHATypaIus,
KaueCTBEHHBIE PEaKIINH Ha OCIKH.



OKCHEPUMEHTAIbHBIC METOJIbl M3YYCHHUS BEIICCTB M WX IPEBPAILICHUI: HAOIIOICHHE U
OINMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalusi OCIKOB MpPH HArPeBaHHH, I[IBETHHIC
peakiuu OEIKOoB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allU, CPCAHAS MOJICKYJIApHasd Macca. OCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I — [noJImMepus3aluAa U MOJUKOHACHCA .

OKCIIEPUMEHTAIbHBIC METOJbl M3YYEHHUS BEIIECTB U WX MPEBPAIICHUN: O3HAKOMJICHHUE C
o0Opa3iamMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MexInpeaMeTHBIX CBSI3eH NpU M3ydyeHUM opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, ABIIOIIMUXCS CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHWE, HAYYHBIH (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHHTE3, KIACCU(PUKAIUSA, TIEePUOJUIHOCTh, HAOIIOJCHNE, HW3MEpEHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE.

®du3nka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPT€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBA, (PH3UYECKUE BEIIMYUHBI U CIMHUIIBI
WX U3MEPEHHUSI.

buonorus: kinerka, opranusM, O6uocdepa, oOMEH BelIeCTB B OpraHusMme, (pOTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBA (OENKU, YIIIeBOIbI, KHUPbI, PEPMEHTHI).

["'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHomorus: IMMUIICBBIC MTPOAYKTBI, OCHOBBI pAlMOHAJIBHOI'O IMIUTAHUA, MOIOIIUE CPCCTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yjibTaTaM OCBOCHHMS OOYYarOIIUMHCS
porpaMM CpeaHero ooiiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-meTonndyeckoif OCHOBOW Uisi pa3pabdOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IIPOTrpaMM CpeHEro o0I1ero 00pa3oBaHus SIBISETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

B cooTrBeTrcTBHE C CUCTEMHO-ACATCIbHOCTHBIM IIOAXOJA0M B CTPYKTYpPE JMYHOCTHBIX
pPE3yJabTaTOB OCBOCHUA IIPEAMCTA «XuMusI» Ha YpPOBHC CpECAHETO O6H_ICFO O6p330BaHI/I${
BBIZICJICHBI CIICAYIOIHUE COCTABIIAIOIINC:

OCO3HAaHUEC OGyHaIOH_[I/IMI/ICH pOCCHﬁCKOﬁ Tpa)KI[aHCKOﬁ HUACHTUYHOCTHU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOITPCACIICHHUIO,



HaJIM4YHue€ MOTHBAIIMH K 06yLIGHI/IIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPCHHHUX YOEXKICHUW JMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKUX TPAAULIMKA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBAThCS B CBOCH NESATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYUE IIpaBOCO3HaAHUA 9KOJIOTHYECKOMN KYJIbTYpbl H CIIOCOOHOCTH CTaBUTh el u
CTPOUTDH KU3HCHHBLIC I1JIaHbI.

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHS Mpeamera «XHMHUS» JIOCTUTAIOTCS B CIUHCTBE
y’-Ie6HOﬁ u BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBETCTBUHN C TYMAaHUCTHYCCKUMU,
COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBCHHBIMH LIEHHOCTSAMH W HJeaJaMHd POCCHICKOTO
TpaXXJ1aHCKOI'O O6III€CTBa, I[IPUHATBIMA B O6III€CTB€ HOpMaMK M IIpaBUJIaMH IIOBCIACHUA,
CIMOCOOCTBYIOIIMMH TPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHSI
JTUYIHOCTH 00YJarOIINXCS.

JIM9HOCTHBIE PE3yAbTAThl OCBOCHHS IMpEaMETa «XUMUS» OTPAXKAIT CHOPMUPOBAHHOCTD
ONbITa I[O3HABATEIbHOM M MPAKTHUYECKOW JESITEIbHOCTH OOYYaIOUIMXCS IO peanu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXKEeHHUS K
3aKOHY U MPaBONOPSIKY;

NpEeaACTaBIICHHUA O COLOUWAJBHBIX HOpMax M IpaBUJIaX MECEKIMYHOCTHBIX OTHOIICHUHN B
KOJIJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6HHX ITPOCKTOB,
peuiCHNN y‘Ie6H]’:>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMAThH U MMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIn3€ Pa3JIMYHbIX BUIOB yqe6H0ﬁ JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY W HAyYHOMY HACIEOUI0 OTEYECTBEHHOMU
XHMHH;

YBaXXEHHUS K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KEHUS HAyKH €CTh PE3yNbTaT UIUTEIbHBIX HAOIIOICHMUIA,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyada y‘-IéHBIX N MMPAKTHUKOB;

HHTEpECa W I1O3HABATCIBbHBIX MOTHUBOB B TIIOJYUYCHHHM W MOCICAYIOMIEM aHaJInu3C
I/IH(I)OpMaI_II/II/I 0 IMCPCAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTE€UYECTBEHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPABCTBCHHOI'O CO3HAHUs, STUYCCKOT'O IMTOBEACHN,



CITOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMUYECKUMH SBJICHHUSIMH,
W TNPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEAEHHWE M IIOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

NOHMMAaHMS LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICHXHUECKOMY 37I0POBBIO;

coOroIeHnsT TIpaBUJI 0€30MMaCHOT0 OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU U B TPYJOBOM JEATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HMHAUBUAYATbHOTO M KOJUIGKTUBHOTO O€30I1acCHOT0
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMS TIOCIIEACTBUI M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
0OIIECTBEHHO TOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX

JACATCIIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PELICHWHU NPAKTUYECKUX 3a7ad COIHMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3ynbTaTaM TPYAO0BOH 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHJIMBUIYaJbHOW TpPAaeKTOpUH 00pa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I1IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH ITIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJAE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJOTUUECKHX MPOOJIeM, BIUSHUS YKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpPEIbI;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS peucHus BOIIPOCOB
patrOHAJIBHOI'O MMPUPOAOIIOTIb30BAHN A,



AKTUBHOTO HENPUSITUS IEUCTBUN, NMPUHOCSIIIMX BPEH OKPY)KAIOIIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATbCS HMHU B
MI03HABATEIbHON, KOMMYHUKATHBHON M COIIMAIBHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUA CcHenuUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMHUPOBAHHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHny IpodsIeM COXpPaHEHUS IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBICEHHOCTH M BaKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHONH TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUEC 3HAHUS JJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p8.30BaHI/IIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUM 110 XHMHUHM B COOTBETCTBUM C KU3HECHHBIMH

NOTPEOHOCTSIMU;

uHTEpeca K OCOOEHHOCTSAM TpyAa B pa3nuuyHbBIX cdepax mpodeccnoHanbHON
JIeATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yabTaThl OCBOEHUS Y4eOHOTO TpeaMeTa «XUMHS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHUs BKIIOYAIOT:

3HaYUMbIe JJIs (POPMUPOBAHUS MHPOBO33PEHUS] OOYUAIOIIMXCS MEXIAUCIUITIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa



U crienu UKy METO/I0B MO3HAHMUS, UCTIONb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepHus, BEIIECTBO,
SHEprus, SBJICHHE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPUHIIMI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

VHHUBEpCaJdbHbIE  yueOHbIe  JeicTBUS  (MO3HABAaTENIbHBIC,  KOMMYHUKATHBHBIC,
pETyJISTUBHBIE), 0OecnieunBaromue GopMupoBaHue

(bYHKHHOHaHBHOfI I'pPaMOTHOCTH U COHHaHBHOfI KOMIICTCHIIUU o6yqa10mnxc;{;
CIIOCOOHOCTD o6yqafoumxc;1 HUCIIOJIBb30BAaTh OCBOCHHBIC MCKIUCHUIITIMHAPHBIC,

MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHbIe JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeranpeameTHble  pe3yibTaThl OTPa)KalOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUEOHBIMU
II03HaBaTCJIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I n peFYJIﬂTI/IBHBIMI/I IICI>'ICTBI/I$IMI/I.

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU IO3HABATEJIbHBIMH JeHCTBUAMM:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOATENIFHO (DOPMYJIMPOBATh U AKTyaJIM3UpOBaTh IpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpPCACIIATL HCIN OCATCIBbHOCTH, 3aJiaBad IIapaMCTpbl WM KPUTCpUKU HX JOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIIbHOCTU C ITOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAHUI HpI/IéMI)I JJOTUYECKOTO MBIINIJIICHUS — BBIJCIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aWMOCBSA3b, HCIOJb30BaTh
COOTBCTCTBYIOIIHNEC MOHATHUA [UIA 00BACHEHUS OTACJIbHBIX CI)aKTOB n HBHCHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIACCU(PUKALIUY BEIIECTB U XUMHUUYECKHUX PEaKIIHii;

YCTaHABJIUBATH IPUYMHHO-CIIEACTBEHHBIE CBSA3U MEK/y U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKHUE paCCYXACHUS (MHIYKTHBHBIC, MACIYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBIEHUSX, (OPMYyITHUPOBATH
BBIBO/JIBI U 3aKJTFOUCHUS;

MPUMEHATH B TPOIIECCE TO3HAHUS, UCIOJIb3yeMble B XUMHH CHUMBOJINUECKHE (3HAKOBBIC)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICTbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOM pEaknuu — TPUA PEIIeHUH YIeOHBIX
[03HABATEJIbHBIX M IMPAKTUYECKUX 3a]ad, NPUMEHATh HAa3BAHHBIE MOJEJIBHBIE IPEICTABICHUS
JUISL BBISIBJICHUSI XapAaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a30BbIe UCCJIE0BATEIbCKHUE IeHCTBUS:

BJIaZAICTb OCHOBAMHU MCTOJI0OB HAYUHOT'O IMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKHHﬁ;



dbopMynupoBaTh LEAM M 3aJaud HCCIENOBAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX CY)KIICHUI;

BJIaACTb HAaBBIKAMH CAMOCTOATCIBHOI'O IIJIAHUPOBAHHA W TIMPOBCACHHUA YUCHUYCCKUX
OKCIICPUMCEHTOB, COBECPIICHCTBOBATh YMCHUS HaGJ'IIOI[aTI) 3a

XOJIOM TIpOLIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHUST U BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTABIATH
000CHOBaHHBII OTYET O MPOJIETAHHON paboTe;

HpI/IO6peTaTB OIIBIT y‘lCHH‘ICCKOﬁ HCCHCHOB&TCHBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTE M T'OTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY METOJOB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHWKAX uHGpopManmu (HAY4IHO-TIOMYISpHAS
JauTepaTtypa XHMMHYECKOTO COJEp)KaHHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BUAOB H (OpM TpeacTaBieHUs, KPUTUUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHATh pPa3IUYHbIE METOJbI TIpPU TOUCKE U OTOOpe
uH(pOpMaIii, HEOOXOAUMOI JIJ151 BBITIOJIHEHUS YU4eOHBIX

3aaa4 onpez[enéHHoro THIIA,

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(l)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIBHYIO (hOpMy IpescTaBiIeHHUs MH(GOPMALUU (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauyecTBE CpeAcTBa MNpu padoTe C XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((QU3MUecKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, a0OpEBUATYpPBI, HOMEHKIIATYPY;

HUCIIOJIB30BaTh H HpCO6p330BI>IBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CpCACTBA HAIrJIAAHOCTH.

Osjaagenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JelCTBUSIMU:

3aJaBaTh ~ BOMNPOCHl MO  CYIIECTBY OOCyXJaeMoM TemMbl B  XOoJe JAuajora
W/AW JIUCKYCCHH, BBICKA3bIBaTh HJIeH, (HOPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCHTEIIBHO
BBITIOJIHEHU S MIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYNIaTh C TPE3CHTAllMeH pPe3yNbTaTOB MMO3HABATEIHHOU AESITENbHOCTU, MOTYYSHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TP  BBITIOJHEHUH XHMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO WCCICIOBAHHIO CBOIMCTB W3y4aeMbIX BEIECTB,
peanu3amm y4eOHOTO MPOEKTa U dbopMyIpoOBaTh BBIBO/IBI
Mo pe3ynbTaTaM TMPOBEACHHBIX UCCIEIOBAHUN MYyTEM COIJIACOBAHUS TO3WUIUH B XOJe
00cyx1eHus1 1 0OMEHa MHCHHUSIMHU.



OBi1aieHHe YHUBEPCAJbHBIMHU PeryisiTHBHBIMU /1€iiCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO TO3HABATENBHYIO JESTEIBHOCTD,
ompenenss e€ eIy W 33aJaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii AITOPUTM JICUCTBUN TIPHU BHITIOJHEHUH YUEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4ETOM MOJYyYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCM JCATEIBHOCTH Ha OCHOBE CaMoOaHajah3a H
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC
[TpenmeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUuMUs» OTpa)karoT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUN O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIU XUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUU MBIILICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAILHOW TPAMOTHOCTH, HEOOXOMUMOW IS pPEIICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpELIE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAs BKJIIOYAET: OCHOBONOJIArAaroUIve
MNOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
ANIEKTPOOTPHUIATEIIBHOCTh, XHUMHUYECKast CBsI3b, CTPYyKTypHas ¢dopmyna (pa3BépHyTas u
COKpaIi¢HHas),

MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNeT, PyHKIMOHANbHAS TPYIIa,
panuKall, u30Mepus, U30MEPbl, TOMOJIOTMYECKUNA Psijl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA U
a30TCcoJepIKaIINe COeAUHEHNSI, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHbIE
COEZIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHHUsl opraHuyeckux BeuiectB A. M. Bytieposa,
3aKOH COXpPAHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMUMU;
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHWUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUH, (PAKTOJOTMYECKHE CBEJIEHUS O CBOWCTBAaxX, COCTaBe, MOJIYYEHUH U
0€30I1aCHOM HCIIOJIb30BAaHUM BaKHEMIIMX OpPraHWYECKHX BEIIECTB B OBITY M NPaKTUYECKOMH
JIeSITEIbHOCTH YEJIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUN BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME ITOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILCHUI OPraHMYECKUX COCUHEHNN;

c(OpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JUJII COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYITl OPraHUYECKUX BEILECTB
U YpaBHEHUN XMMHMYECKUX PEAKLUN, U3rOTaBIMBATh MOJEIN MOJIEKY]I OPraHUYECKUX BELIECTB
JUTSL WILTIOCTPALMK X XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJIC)KHOCTh U3yUYEHHBIX OPTaHHMYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKAlllu€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a takxke



MPUBOJUTL TPUBUAIBHBIC HAa3BAaHUS OTACITHHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOTHIICH,
aleTUJICH, OSTUJICHTJIMKOb, TIUIEPHH, (EHOJ, (HOpMaNbACTHI, aleTaTbJICTHA, MypaBbUHAs
KHCIIOTA, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TIIIOK03a, (PPYKTO3a,
KpaxmMaJl, eJITI0J103a, TIUIIHUH);

Cc(OPMHUPOBAHHOCTE YMEHMs OIPEIENATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

C(l)OpMI/IpOBaHHOCTb YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUU CTPOCHUA OPTraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JUIA 00BSACHEHHS 3aBUCHMOCTH CBOICTB BC€IICCTB OT HMX COCTaBa U
CTPOCHU; 3aKOH COXPAHCHUA MACChI BCUICCTB;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UIHYECKUE W
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEJICTABUTENICH PA3TMYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJ, ITAHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (CHOJ, aleTallbJeTU]l, MypaBbHHAS U YKCYCHAsI
KHCJIOTBI, TJFOKO3a, KpaxMay, [eJUIFJI03a, aMUHOYKCYCHas KHCIIOTa), WJUIFOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MEKIYy HUMH YPAaBHCHHSMH COOTBETCTBYIOIIMX XMUMHUYCCKUX PEAKIHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OpMYT,

c(OPMHPOBAHHOCTh YMEHUSl XapaKTepU30BaTb HCTOYHHUKHM YIJIEBOAOPOIAHOIO ChIPb
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XUMHUYECKUM YypPaBHEHHUSIM
(macchl, 00bE€Ma, KOTMYECTBA UCXOIHOTO BEIIECTBA UITH

IPOJYKTa PEaKUUu MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIIECTB
WX TIPOTYKTOB PEAKIIUN);

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ BJIaACTH CHCTEMOM 3HAHHMK 00 OCHOBHBIX METOJaX HAY4YHOI'O
MMO3HaHHs, HWCIHOJbB3YCMbIX B XHUMHUH TIIpH H3YUCHUHW BCHICCTB WU XHUMHYCCKUX SIBJICHUM
(Ha6J’II-OI[eHI/Ie, HU3MCPCHUC, OSKCIICPUMCHT, MO)ICJ'II/IpOBaHI/Ie), HUCIOJIb30BATb  CUCTCMHBIC
XUMHYCCKUC 3HAHUA TJIA ITPUHATUSA pGHIGHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYallHsaX, CBA3aHHBIX
C BCIICCTBAMHU U UX ITPUMCHCHHUCM

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TaKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU T[IJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpalieHus OPraHUYECKUX BEIISCTB MPH HArpEeBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOMCTB, KaueCTBCHHBIC PEaKIMM OPTaHWMYECKUX BEIIECTB, JeHaTypanus OEIKOB Mpu
HArpeBaHUU, IIBETHBIC PEAKIIMU OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
MpU OOpAIllEHWH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYTOBAHUEM, TIPEJICTABIATH PE3YJIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCu YpPaBHEHHUN COOTBETCTBYIOIIUX pEAKIUN U
(GhopMyIHUpPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruu, UHTepHET U Ipyrux);



c(hOpMUPOBAHHOCTh YMEHUW COONIOAATh TIpaBWjIa JKOJOTHYECKH IeJIeCO00pa3HOro
MOBEJICHUST B OBITY M TPYIOBOH IEATETHHOCTH B IENSIX COXPAHEHHs CBOETO 370POBbS U
OKpYKAroIIe MPHUPOIHON Cpe/bl, OCO3HABATh OMACHOCTh BO3ICHCTBHS Ha JKUBBIC OPTaHU3MBI
OIpENIeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAas cMbIci mokasatens [1JIK, mosicHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JEHCTBUSA HAa OPraHU3M
YeIIOBEKa;

JUIA 06yqalom1/1xc;1 C OIrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBbs: YMCHUC IIPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHHWA BCIICCTB U XUMHUYCCKUX SIBJICHI/If/'I;

JUTSI CIIETIBIX U CJIA0OBUISAIIUX OOYJAIOIINXCS: YMEHHUE HCIIOIb30BATh PETbe(PHO-TOUCHHYIO
cucrteMy o6o3HaueHuid JI. bpaitns ms 3anucu XuMudeckux Gopmy.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Ne HanmMeHoBaHUE pa3esioB U TEM MPOrPaMMBbI KonmgectBo yacoB ‘ DnexkTpoHHbIe (1I(POBHIC)
n/m Bcero| KonrtposbHbie [IpakTHyeckue 0bpasoBaTesbHbIEC PECYPChI
paboThI paboThI
‘Pa:men 1. Teopernyeckne 0OCHOBbLI OPraHM4ecKOil XUMHH ‘
1.1 |IIpemMer opraHuyeckor XumMuu. Teopus cTpoeHUS 3 0 0
opranudeckux coenunenuit A. M. bytieposa

‘I/ITOFO 0 pasaeny H 3 H ‘
‘Pamen 2. Y1ri1eBOA0pPOAbI ‘
‘2.1 HHpeL{eJ‘IBHHe YIIIEBOJIOPOAbI — alIKaHbI H 2 H H H ‘
‘2.2 HHenpeI[enLHLIe YIJIEBOIOPOAbBL: ANKEHBI, alIKa/INEHBI, ATKUHBI H 6 H H 1 H ‘
‘2.3 HApOMaTquCKHe YIJIE€BOJOPO/IbI H 2 H H H ‘
‘2.4 HHpI/IpOZIHBIe UCTOYHHUKH YTIIEBOJIOPOJIOB U UX MepepadoTKa H 3 H 1 H H ‘
‘I/ITOFO 0 pasaeny H 13 H ‘
‘Pamen 3. Kucsiopoacoaep:xamnue opraHn4ecKue CoeJuHeHNs ‘
‘3.1 HCHI/IpTBI. deHon H 3 H H H ‘
‘3.2 HAJ‘ILI{GFI/II{H. KapOonoBsie kucnotsl. CiiokHbIe 3QUPBI H 7 H H 1 H ‘
‘3.3 HaneBOI[H H 3 H 1 H H ‘
‘I/ITOFO 0 paseny H 13 H ‘
‘Pa311e.11 4. A3oTcoaep:kaliie OpraHudecKkue coeMHeHUus ‘
‘4.1 HAMI/IHBI. AmuHOKuCHOTHL. benku H 3 H H H ‘
‘I/IToro 0 pa3feiny H 3 H ‘
‘Pa:men 5. BbicOKOMOJIEKYJISIPHbIE COCAUHECHUS ‘
‘5.1 HHJ‘IaCTMaCCH. Kayuyku. Bonokna H 2 H H H ‘
‘I/ITOFO 10 paseny H 2 H ‘
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 [ 2 [ |




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero|| Kontponsbie | IpaxTuueckue || H3YIeHAS o0pa3zoBaTenbHBIE PECYPCHI
paboThI paboThI

1 |[Ipenmer opraHuyeckoi XUMuUM, €€ BOSHUKHOBEHHE, pazButue u| 1

3HAYEHUE
2 ||[Teopus cTpoeHHS OpraHUYECKHX COeTUHEHUH A. M. 1

bytnepoBa, € OCHOBHBIE MOJIOKEHUS
3 |[[IpexncraBiieHue o ki1accUpUKAIMM OPraHUYECKUX BELIECTB. 1

Homenkiarypa (cucremarnueckasi) ¥ TPUBHAJIbHBIC HA3BaHUS

OpPraHUYECKUX BELIECTB
‘4 HAJIKaHBIZ COCTaB M CTPOEHUE, TOMOJIOTUYECKAN P H 1 H H H H ‘
‘5 HMeTaH Y 9TaH — IPOCTEUIINE IIPEICTABUTENN AJIKAHOB H 1 H H H “ ‘
‘6 HAJIKeHH: COCTaB M CTPOEHHUE, CBOMCTBA H 1 H H H || ‘
‘7 H3TI/IJ'ICH Y MIPONMJIEH — MPOCTEHUILINE MPEICTABUTEIN AIKEHOB H 1 H H H “ ‘
8 |[[Ipaktuueckas pabota Ne 1. «[lonmydeHue 3TuiIeHa U U3ydyeHHe 1 1

€ro CBOWCTBY»
9 ||[Ankagmensl. byraguen-1,3 u merunoyraauen-1,3. [lomyuenne 1

CUHTETHUYECKOTO KaydyKa 1 PE3UHBI
10 ||AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHUECKHIA 1

psin. ALETUIIEH — MPOCTENIINN TPEICTaBUTEND aJIKUHOB
‘11 HBLI‘{I/ICJICHI/ISI 10 YPaBHEHHMIO XUMUYECKON PEAKIIUU H H H H H ‘
‘12 HApeHLI: 6eH30I1 U ToNyos1. TOKCHYHOCTh apeHOB H H H H H ‘
13 |lenermdeckas CBSI3b YIIIEBOIOPOIOB, TPHHAICKAINX K

pa3IMYHbBIM KJlaccaM
14 |[IpupojHbIE HCTOUHUKHU YTIIEBOJIOPOIOB: IPUPOIHBIN a3 U 1

MOMyTHBIE HEPTAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu
‘15 HHpHponHHe HWCTOYHUKH YTJIEBOJAOPOAOB: IPUPOJHBIN I'a3 U H 1 H H H H




Ne Tema ypoka ‘ KonunuecTBo yacos ‘ Hara DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Kontponshbie || Ilpaxtuueckue || H3Y4CHHS o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThI

‘ HnonyTHLIe He(TsHBIE ra3bl, HePTh U MPOIYKTHI €€ IepepadoTKU H H H H H
‘16 HKOHTpOHBHaﬂ pabota mo pazaeny «YTIeBOIOPOIB H 1 H 1 H H H
17 |IIpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJL. 1

BomoponHas cBsi3b
‘18 HMHoroaTOMHHe CIHMPTHI: STUICHTIIUKOJIb U TIIUIEPUH H H H H H
19 ||DenHoxn: cTpoeHHE MOJECKYIBI, PU3NIECKUE U XUMUIECKHE

CBOWCTBA, TPUMCHCHHE
‘20 HAJ‘ILI{eFI/II[BIZ (dopManbIeTH/I U aleTalibJerua. AIIETOH H H H H H
21 ||OmHOOCHOBHBIE TIpEACIbHBIE KAPOOHOBBIE KHCIOTHI:

MypaBbHHAS U YKCYCHAsI
22 |[IpaxTtuueckas padorta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1

KHCIIOTBD»
23 ||CteapuHOBas M OJIEMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH 1

BBICHIMX KapOOHOBBIX KHCIIOT
24 |[MpL1a KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE 1

JIEUCTBUE
25 ||CnoxxHble 3GHUpHI KaK POU3BOAHbIE KAPOOHOBBIX KUCIIOT. 1

IMaaponus cinoxHbIX 3hUpoB
‘26 H)I(Hpm: TUIPOJIN3, IPUMEHEHUE, OMOJIOTHYECKas poJib KUPOB H H H H H
27 ||YrmeBombl: cocTa, Kinaccudukaiys. Baxkuelnme

NPEJCTaBUTENHN: TII0K03a, (PpyKTO3a, caxaposa
‘28 HKanMan 1 TISJITI0JI03a KaK TPUPOTHBIC TIOJTUMEPHI H H H H H
29 |[KonTponbHas padoTa 1o pasneny «Kuciopoacoaepxaiine 1

OpPTraHUYeCKUe COeTUHEHHS»
‘30 HAMI/IHBIZ METUJIAMUH U aHUJINH H 1 H H H H




Ne Tema ypoka KonunuecTBo yacos Hara DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Kontponshbie || Ilpaxtuueckue || H3Y4CHHS o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThI
31 ||AMHHOKHUCIOTHI Kak aM(pOTEpHBIE OPraHUICCKHUE COCTUHECHHUS, 1
ux Ouonornyeckoe 3HaueHue. [lentuast
‘32 HBenKH KaK MPUPOIHBIE BRICOKOMOJICKYJISIPHBIC COCIMHEHUS “ 1 “ “ H ||
‘33 HOCHOBHHe MIOHSTHUS] XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI H 1 H H H H
34 ||OcHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX 1
coennHeHui. [limactMacchl, Kaydyku, BOJJOKHA
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 2 [ 2 I







