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INOACHUTEJIBHAA 3ATINCKA

[IporpamMa 1O XUMHM Ha YypOBHE CpeAHEro oémero obpa3zoBaHus pazpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHU K pe3ylbTaTaM OCBOSHHUS  (eiepalibHON  00pa3oBaTenbHON
nporpammel cpennero obmero odpazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yu€rom Konmenumu mpenoaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIOIIUX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pazBuTusl Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon no 2025 roga» (Pacmopshkxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXO0I0B K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OIpEAEICHUIO OOLIei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUS O0YyYarOIMXCs CPEACTBAMU y4eOHOIO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHIIENTYaJIbHBIEC TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, CoJepXKaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TIOJIY4aeMO€ BBINYCKHHKaMH  00mIe00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThio MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpIIAIOIIAM 3TAllOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTOo oOpa3oBaHHs. OTH ILIEHHOCTH
KacaroTCsl TMO3HAHUSI 3aKOHOB MPHPOJIbI, (POPMUPOBAHMS MHPOBO33PEHHS M OOILICH KYyJIbTYPbI
YeloBeKa, a TaKXKe ODKOJOTMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
npupoaHol cpene. Peanusyercs xuMudeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
ob1rero oOpa3oBaHUsl CPeACTBAMH Y4eOHOTrO TMpeaMeTa «XUMHUs», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHeIM(PUKM HAyKH XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TaKkKe C y4ETOM OOIMIMX
Hesneil ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEeJIHEro oO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOTO MBIIIUICHHS, B CO3/IaHUE I[EJIOCTHOTO MPEACTaBICHUS
00 OKpYy’KarollleM MHUpPEe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 0OJIACTSIMU MPUMEHEHUSI.

TecHo B3auUMOJEHCTBYS C JPYIUMU €CTECTBEHHbIMM HAayKamMH, XHMHs cTala
HEOTHEMJIEMON YacThI0 MHPOBOU KYyJIbTYPHI, HEOOXOJUMBIM YCIOBHEM YCIICUTHOTO Tpyda U
KU3HH KaXJ0ro wieHa oOmiecTBa. CoBpeMeHHas XUMHUS KaK HayKa CO3HMIaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHA HA PEUIEHUE TNI00ATbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH W
OXpaHBbI 3JJ0POBbS.

B coorBercTBMM C OOMMMHU LENSAMH W TNPUHLUUIAMH CpPEIHEro oOIiero oOpazoBaHMA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKIIOUEHHS B KHU3Hb COLUYMA,
MIPOJOHKEHUSI 00pa30BaHusl B PA3IUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocrapnstomuMu  npeamera «XUMHsS» SBISIIOTCSL 0a30Bble Kypebl — «Opranudeckast
xuMus» 1 «O01ast 1 HeopraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEPKaHUS KOTOPBIX
SBJISIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMa 3HAHUIN IO HEOPTraHUYECKON XUMHHU (C BKIFOUEHUEM
3HaHUHN U3 00IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
OpY M3Y4YEHUHU IpeaMeTa 00ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHsSI BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUI XUMUH.

Crtpykrypa comepkanus KypcoB — «Opranudeckasi xumus» u «O01as 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBaAHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/]1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWHA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHM4YeCKOW XHWMHUM BEIIECTBa
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUHU BEILECTB.
Csenenusi 00 W3ydyaeMblX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJAOPOJIOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMN. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pazBuTHEe CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHUsI B INpenMeTre «XuMus» 0a30BOT0 ypOBHS pPacCMaTPHBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUECKUH Marepual u
(axTosornuecKre CBEJCHNS O BEIECTBaX M XMMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHw4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABISAETCS BOZMOKHOCTh OCO3HATh
3HAUCHHE TEPHOANYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX M METOAOJIOTHUECKHX ITO3HUILNH,
rIy0Ke IMOHATh HCTOPUYECKOE HM3MEHEHHEe (YHKUUN 3TOro 3akoHa — OT o0OoOmaromeit 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHHN O BaKHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHM, CBOWCTBAX U
MPUMCHCHHUH, a TAKKC O XUMHUUYCCKUX PCAKIUAX, UX CYITHOCTU U 3aKOHOMCPHOCTSX IMPOTCKAHUA
nomonHsiercs B Kypcax 10 um 11 KkjaccoB aieMeHTaMu  COJEpKaHMs, HMMEIOUIMMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBaloT €€ poib B I103HABaTEIbHOW U
NPAaKTUYECKON JIEATENIFHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHTAHUIO YBKEHHSI K TIPOILIECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUCHTHUPOBATLCS B 06H1€CTB€HHO N JIMYHOCTHO 3HAYMMBIX npo6neMaX, CBA3aHHBIX C XI/IMH@ﬁ,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U TMPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUM, peleHHs
HHTCJUICKTYAJIBHBIX W OKCIICPUMCHTAJIBHBIX HCCICIOBATCIIbCKUX 3a/ay. B HEJIOM COACPIKAHUC
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHUsS OPHEHTHUPOBAHO Ha (popMupOBaHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI /Ui TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHNYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh ITPUPOHBIX SIBICHHUM MyTEM dKCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUHMH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOIMYECKUX MpPOOJieM, a Takke MpodiieM cOepexeHus
HHEPTEeTUYECKUX PECYPCOB, CHIPHsI, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B mnnane pemeHus 3a7ad BOCIMTAHUS, Pa3BUTHS W COLUAIH3AIMHN  OOYJArOIIUXCS
MPUHATBIE NPOrpaMMOM IO XHMHHU IMOAXOJbl K OINPENEIICHUIO CONEPKAHUS U IOCTPOCHHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX
0a30BoOe 3HaUEHUE I PA3TIMYHBIX BHIOB JEATEILHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHAIu3a U



00paboTku HH(POpPMAIIUK, HEOOXOMUMBIX IS TMPHOOPETEHUS ONbITa MPAKTUYECKOW H
HCCIIEIOBATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B ITO3HAHUHM XHMHH.

B nmpaxTuke npenogaBaHus XMMHUU Kak Ha ypOBHE OCHOBHOI'O 0OILIEro o0pa3oBaHMsl, Tak U
Ha YpOBHE cpeiHero oOmero o0pa3oBaHMs, IIpU  ONPEICICHUU  COJEPIKATEIbHOM
XapaKTEPUCTUKU LeJed H3y4eHUs IpeAMeTa HalpaBlICHUEM IEPBOCTENEHHOW 3HAaYMMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMHUPOBAHME OCHOB XHMMHUYECKOM HAyku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, IMPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOW TOYKM 3PEHUS TAaKOW MOAXOA K
OIIPECIICHUIO LIEIeH N3YUYEeHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorjacHO JaHHOW TOYKE 3pEHUS TJABHBIMHU IEIISIMU W3YUeHHs NpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBHISAIOTCS:

(bopMHUpPOBaHHE CHCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOMl JeKaT KIIOYEBbIE MOHATHS, (yHIaMEHTaIbHbIE
3aKOHbl M TEOPUM XUMHHM, OCBOCHHUE S3blKa HAYKH, YCBOCHHE M IIOHMMAHHUE CYIIHOCTH
JOCTYMHBIX O0O0OOIIeHUII MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIGHHE C HUCTOpHEH HX
pa3BUTHS U CTAHOBIICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJICTABICHUN O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB W
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEeHUsT YMEHH OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XMMHUYECKUX SBJICHHH, MMEIOMMX MECTO B IMPUPOAE, B MPAKTUYECKOU U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHMEM M OOBSICHEHHEM
XUMHYECKOTO 3KCIIEpH

MEHTAa, COOJII0/ICHUEM MPaBUJI OE30IaCHOTO OOpAIICHHS C BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTenbHasi XapakTEpUCTHKA LieJied U 3aJa4 U3Y4eHHs MpeaMeTa B
nmporpamMme 1o XM yTO4YHCHaA U CKOPPEKTUPOBaHA B COOTBCTCTBHUU C HOBBIMHU ITPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENoJaBaHUU XUMHHU B OOJbIIEiH
CTCIICHU OTI[aéTCSI MNpEAIIOYTCHUC npaKanecxoﬁ KOMITIOHCHTC COJCPIKaHUA 06yqu1/1;1,
OpUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKA OOIIe00pa3oBaTelbHOW  OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TOJYYEHHMs] 3HAHUM M MPUMEHEHHUS UX B PEAJbHOM JKU3HU JJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBmu ¢ stuMm npu MH3Y4YCHUN NOpCIMETa «XHMHS JOMHUHHPYIOIIEC 3HAYCHUC
an06peTa10T TakuC OCJIN U 3aJa4M, KaK:

ajganranus 06yqa}om'1/1xcx K YCIOBUSM JUHaAMHWYHO Pa3sBUBAOIICTOCA MHpa,
(I)OpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, TOTOBOM K CaM006p3.30BaHI/IIO,
COTPYAHUYECTBY, CaMOCTOATCIBHOMY [PUHATHIO TPaMOTHBIX peI_HeHI/II\/'I B KOHKPETHBIX
JKU3HCHHBIX CUTYallMAX, CBA3AHHBIX C BCHICCTBAMU U UX IPUMCHCHHUCM

dopmupoBaHne y OOYyYalOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHIT),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE [Tl PA3IMYHBIX BUIOB JIEATSIFHOCTH: PEIICHHS IPOOIIeM,
MIOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX s HPUOOPETEHHUs OIbITa
NEeSITeTbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TIO3HAHWHM XMMHH, a TAKXKe Ui OIEHKH C
MO3HIIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUUECKUX MPOLIECCOB
Ha OPTaHH3M YeJI0OBEKa U MPUPOTHYIO CPEY;



pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUHU C )XKN3HCHHBIMU HOTpC6HOCTSIMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(I)OpMaI_II/IOHHBIe
TEXHOJIOTUH JIUIs [IOUCKA M aHAJIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPY IJIAHUPOBAHUU U NIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOyYarommxcs YOSKIEHHOCTH B TYMaHUCTHYECKON HAIPAaBICHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MpPoOJeM  palloHaIbHOTO
MPUPOIONIOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHsS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHUSI OIbITA UCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUN IS TPUHSATHUS
rPAMOTHBIX PELICHUH B CUTYyalUsAX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoMm mnaHe cpenHero obmiero oOpa3oBaHus MpeaMeT «Xumus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO01ee ynCiIO YacoB, OTBEACHHBIX JJI M3y4EHUS XUMHUU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oOpaszoBanus, cocraiser 68 gacoB: B 10 kmacce — 34 gaca (1 wac B Hemeno), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COAEPXKXAHUE OBYYEHUSA 10 KJIACC
OPI'AHHUYECKAS XUMUSA
Teopernyeckue 0CHOBBI OPTaHHYECKOH XUMHH

[IpenmMer opraHmyeckol XWMHUHU: €€ BO3HUKHOBEHHME, pA3BUTUE U  3HAUYCHUE
B II0JIyYE€HUH HOBBIX BELIECTB U MAaTEpUaioB. Teopus CTPOEHMsI OPraHMYECKUX COCOUHEHUN A.
M. bytnepoBa, €€ ocHOBHble MojoXkeHUs. CTpyKTypHblEe (OpPMYJbl OPraHUYECKUX BEIIECTB.
I'omomnorus, n3omepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEOUHEHMAX — OJMHApPHBIE U
KpaTHBIC CBA3H.

[IpencraBienue o kinaccuPUKAMN OpraHnYecKuX BemecTB. HoMeHkiaTypa opraHmueckux
COeMHEHUH (cucremMaTHyeckas) M TpPUBUAIbHBIE Ha3BaHMS BaXKHEHIIMX IpeaCcTaBUTENEH
KJIACCOB OPraHMUYECKUX BEIIECTB.

3KCH€DI/IM€HT3HBHBIC METOJBI M3YUYCHHA BCHICCTB U HX HDGBDaHIGHI/IfII O3HAaKOMJICHHUEC C
06pa3uaMH OpTraHHUYCCKUX BCHICCTB U MATCpHUAIaMU HAa HX OCHOBC, MOACIIMPOBAHUC MOJICKYII
OpraHN4Y€CKUuX  BCHICCTB, Ha6J'IIO}1€HI/Ie H OomnucCaHue JACMOHCTpAalMOHHBLIX OIIBITOB 11O
MMPEBPAIICHUIO OPIraHNYCCKUX BCIICCTB IIPHU HAIr'pCBAHUUN (HJ'IaBJIeHI/Ie, O6y1"J'II/IBaHI/IC nu FOpCHI/IC).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTWYEeCKHUH psia. Meran M 3TaH — mpocTeifiue
NpPEJCTaBUTENIN AalIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuH 3aMelIeHUus |
TOpEeHUs ), HaXOXKACHUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psif. DTHIIEH U IPONWIEH — MpOCTeIme
MPEJICTaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPaTAlluH, OKUCIIEHHUS U MOJIMMEPHU3aLlNN ), TIOIyYEHUE U IIPUMEHEHUE.



Ankanuensl: OyramueH-1,3 u MmerwnOyramueH-1,3: cTpoeHHE, BaKHEHIIHE XUMHUYECKHE
cBoMCTBA (peakuus nmoaumepu3anuin). [lomydeHne CHHTETHIECKOTO KayqyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKUH psiA. ALETHIeH —
NPOCTEUIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuy ruIpupoOBaHus, raloreHUPOBAHNUS, TUAPATALMU, TOPEHUS ), T0JIyY€HUE U IPUMEHEHUE.

Apenbsl. benson: cocrtaB, cTpoeHue, (pu3MUecKHMe M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSL W HUTPOBAHMs), IOJYyYEHUE M IpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOyYeHue U
npumenenue. TOKCUYHOCTh  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIYy  YIVIEBOJOPOJaMH,
MPUHAJISKAITIME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble NCTOYHUKU YIIIeBOOpOJOB. IIpupoaublil ra3 u nmonyTHbsle HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaboTKM He(pTH: MEpPeroHKa, KpPeKUHT
(TepMuUecKUii, KaTanuTUYECKui), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpasiamu 1uiacTMacc, KayudykoB U pe3uHsbl, koyuekunn «Hedts» u «Yronby, MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJIOB U TallOT€HOMPOM3BOAHBIX, IPOBEICHNE IPAKTUYECKONH pPabOThI:
MOJIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérhbie 3a1a4u.

Boluncnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBAa WJIM MPOAYKTAa pEakUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOIYKTOB PEAKLIUN).

Kuciopoacoaep:kamye oprannueckue coeInHEeHsI

[IpenenbHBIE OAHOATOMHBIE CHOUPTHI. METaHOI W STAaHON: CTPOCHHUE, (PUIUYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJaMHU, TOPEHHE),
IpUMeHeEHNE. BOoOOpOHbIE CBA3M MEXKY MOJIEKYJIaMU CHUPTOB. /[elicTBME MeTaHOIa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoroaToMHEIE CITMPTHI. OTUIICHTJIMKOJIb H TJIMLOECPHUH: CTPOCHHC, (1)I/ISI/I‘ICCKI/I€ n
XUMHYSCKHE CBOMCTBA (BSaHMOHeﬁCTBHC CO IICJIOYHBIMH METAIJIaMH, KaUCCTBCHHAA PCAKIIHUA HA
MHOI'OATOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rimnepruHa U
OTHUJICHT JIMKOJIA.

®deHoM:  CcTpOoeHUE MOJICKYNBI, (U3WYECKHEe W XHMHYSCKHE CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

AJIBI[CTI/II(BI " KenoHsl. (I)OpMaJ'IBI[eFI/IIl, afeTajbACruj: CTpPOCHHUC, (bI/ISI/IquKI/IC n
XUMHYECKHE CBOMCTBA (peaKuI/m OKHCJICHHS W BOCCTAHOBJICHUS, Ka4YC€CTBCHHBIC peaKHI/II/I),
IMOJIYYCHHE U IPUMCECHCHUC.

OaHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KUCIOTH. MypaBbuHaAsi U YKCYCHas KHUCIIOTBHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIus
sTepuduKanMm), modydyeHHe U npumeHeHue. (CreapuHOBas U OJIEMHOBAas KHCIOTHI Kak



Hp@I[CTaBI/ITeJII/I BBICIIINX Kap60HOBLIX KHUCJIOT. MI:IJIa KaK COJIN BBICIINX Kap60HOBI>IX KHCJIIOT,
HUX MOIOIIEE NEHCTBUE.

Crnoxnble 3GUpbl KaK IPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCu(pUKaAIMs YriaeBoJ0B (MOHO-, TU- U Mosmcaxapusl). [oko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapoxkcuznom wmeau(ll), oxucieHne amMMHayHBIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak H30MEp TITFOKO3bI.

Kpaxman u nemironosa kak npupojHsle noiaumepsl. CTpoeHue Kpaxmaia U LEeJUIF0JI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaUeCTBEHHAsl PEAKLUs C HUOJ0M).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BELIECTB W MX MPEBpAIllEHUH: IMPOBEJIECHUE,
HAOMO/ICHUE U OIHMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peakIMu OJHOATOMHBIX CHUPTOB (OkHCiIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMmojeilicTBue muiepuHa ¢ ruapokcuaoM Mmeau(ll)), amprernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpoxcumom wmemu(Il), B3ammoneiicTBue
Kpaxmalia C HOJOM), MpPOBEIEHUE TMPAKTHUUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérhbie 3a1a4u.

Boblunicnenuss nmo ypaBHEHMIO XMMMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBAa WJIM MPOAYKTAa pEakUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOIYKTOB PEAKLIUN).

A30Tcoz[ep>1<a1u1/1e OpTraHU4YCCKUC COCIUHCHUS.

AMUHOKHUCIIOTH Kak aMmpoTepHbIe OpraHnueckue coequHeHus. duznueckue u XUMHYECKUE
CBOMCTBa AaMHUHOKHCIOT (Ha TpUMepe TIUIHMHA). buonormdyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentunel.

benku kak mpupoaHBIE BHICOKOMOIEKYISIpHBIE coeAnHEeHus. [lepBudYHas, BTOpUYHAS U
TpeTuyHasi CTpPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONH3, IACHATYpalus,
KaueCTBEHHBIC PEaKIIMK Ha OCTTKHU.

3KCH€DI/IM€HT3HBHBI€ METOAbI M3YVUYCHUA BCHICCTB U HUX HDGBDaHIeHI/II\/'H Ha6J'IIO}IeHI/I€ n
OMHCaHNUE JEMOHCTPALIMOHHBIX OMBITOB: JCHATypalusi OETKOB TPHU HArpeBaHWU, IIBETHHIC
peakiuu OeIKOB.

Bbicokomosieky IsipHbIe COeIUHEHUS

OcCHOBHbBIE TMOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIHMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALUs U MTOJIMKOHICHCALINS.

SKCHCDI/IMCHTaHBHLIC METOJIbl M3VUYEHHMS BEIIECTB M UX IMPEBPAIICHUN: 03HAKOMIICHUE C
06p33HaMI/I MMPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IIJIACTMACC, Kay4yYKOB.




MexnpeaMeTHEIE CBSI3H.

Peanuzanus MexnpenMeTHBIX CBSI3eH NpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSL Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, ABIIOIMUXCA CUCTEMHBIMU JUISI OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: SIBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiIacCu(UKaIUs, TMEPUOJUIHOCTh, HAONIOJCHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: mMaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPI€TUUECKUIN YPOBEHD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETHMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

Texnomorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI paAllMOHAJILHOI'O IMUTAHWUA, MOIOIIUC CPEACTBA,
JICKAPCTBCHHLIC U KOCMCTUUYCCKHUE ITPLCriapaThbl, MaTCpHUaAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHUU HA
HFA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS OOYYAOIIMMUCS
IIpOrpaMM CpeaHero oomiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U IMPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOW st pa3paboOTKU IIAHUPYEMBIX PE3yIbTAaTOB OCBOCHUS
POTPaMM CPEIHETO O0IIET0 00pa30BaHUs SBISETCS CUCTEMHO-ESITEIbHOCTHBIHN MTOIXO/.

B coorBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0OM B CTPYKTYpPEC JIMYHOCTHBIX
pE3yJabTaTOB OCBOCHUA IIPEAMCTA «XuMHSI» Ha YpOBHE CpEOHETO O6I.LI€FO O6pa30BaHI/I$I
BBIZICJICHBI CJICAYIOIHUE COCTABJIAIOIINC:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TpakIaHCKOW HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEAEIIEHHUIO;

HaJIM4Hu€ MOTHBAIIMU K 06y‘{eHI/IIO;

IeJICHATPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTEH M HCTOPUUYECKUX TPAJAUIIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIONIUXCS PYKOBOJCTBOBAThCS B CBOCH JIESATEIBLHOCTH
OEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HeHOCTHOﬁ CUCTEMEC XHUMHYECCKOT'O
o0Opa3oBaHus;

HAJINYUC NPaBOCO3HAHUA 9KOJIOTUYECKOM KYJIbTYPBI H CIIOCOOHOCTH CTaBUTH Ociim u
CTPOUTH KU3HCHHBIC IIJIAHBI.



JImgyHOCTHBIE pE3yiabTaTbl OCBOCHHUA IIPCIMETaA «XHTMHS JOCTHUIalOTCsI B CAHUHCTBE
yqe6H0171 W BOCHUTATCIILHOM ACATCIIBHOCTH B  COOTBETCTBUM C T'YMAaHHCTUYCCKHMHU,
COOMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMHU W HJACATIaMU pOCCPIfICKOFO
I'paKIaaHCKOI'O O6H.[CCTBa, IIPUHATBIMHA B O6H.[CCTB6 HOpMaMKU HW IIpaBUJIaMH ITOBCIACHMUA,
CHOCO6CTBYIOH.[I/IMI/I mnponeccaMm CaMoOIlO3HaHUA, CaMOpPa3BUTHUA U HPABCTBCHHOT'O CTAHOBJICHUA
JIMYHOCTH o6yqafoumxca.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpEAMETa «XHUMHUSA» OTPa)KaloT cHOPMUPOBAHHOCTH
OMbITAa TIO3HABATECIILHOM M TIPAKTHUYECKOH MAESITeTbHOCTH OOYYAIOIIUXCS M0 peanu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTUTYIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M TPaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-I€6HI)IX ITPOCKTOB,
pPEeICHU N y‘IC6HBIX W IIO3HABATCIIbHBIX 3a1a4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHUMATh U IMPUHHUMATBh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APpYTHUX
I[P aHAJIM3C PA3JIMYHBIX BUAOB y‘Ie6H0ﬁ ACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAy4YHOMY HACIEIUI0 OTE€YECTBEHHOMU
XHMHH;

YBAXXCHUA K HNPOHCCCY TBOPUCCTBA B obnactu TCOPHUHU W TPAKTUUYCCKOIO MPUMCHCHUA
XUMHH, OCO3HAHUA TOTO, YTO AJOCTHIKCHUA HAYKH CCTb PE3YJIbTAT MJIMNTCIBbHBIX Ha6J'IIOI[€HI/II\/'I,

KPOMMOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOSAHHOI'O TPYyJda y‘{éHHX U MIPAKTUKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUU U IOCIEIYIOLIEM aHaIu3e
MH(pOpPMaLIMHU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEICHHSI;

CIIOCOOHOCTH  OIICHMBATh CHUTYAaIldW, CBS3aHHBIE C XUMHYECKUMH  SIBICHUSIMH,
W TPUHAMATh OCO3HAHHBIE PEIICHHS, OPUECHTHUPYSICh HAa MOPAJTbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

T'OTOBHOCTH OILICHUBATb CBOE MOBCACHUEC W IIOCTYIIKH CBOUX TOBapI/IH_[Cﬁ C HO3I/II_[PII>'I
HPABCTBCHHBIX U ITPAaBOBBIX HOPM U OCO3HAHUEC HOCJ'IeJICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

ITOHHUMAaHHA HCHHOCTCﬁ 3A0pPpOBOIo U 0e30I1acHOr0 O6p3.38. KHU3HHU, HCO6XOI[I/IMOCTI/I
OTBETCTBECHHOI'O OTHOIICHUS K CO6CTBGHHOMy (1)H3quCKOMy " IICUXUYCCKOMY 310POBbIO;



coOoIeHnsT TIpaBUJI 0€30IMMaCHOTO OOpAIIeHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JCSATCIILHOCTH,

INOHUMaHHus LECHHOCTHU IIpaBUJI HWHAUBHUAYAJIBbHOTIO MW KOJIJICKTHUBHOI'O 0€e3011acHOTO
MOBCACHH B CUTYyaAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU JIIOI[G?I;

OCO3HAHMS TIOCIEACTBUN M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AJIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘ICGHO-HCCHGI{OBaTeHBCKOﬁ ACATCIIBHOCTH,
O6H_I€CTBCHHO HOHeSHOﬁ, TBOp‘leCKOI;'I U Apyrux BuJax ACATCIIbHOCTHU,

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PELICHUU MPAKTUUYECKUX 3373y COIHAIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyYEHHIO MPOoQecchil pa3iIudHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUs K TPYLY, JIIOASAM TpyAa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY MHJIMBUIYaJbHOW TpPAaeKTOpUH 0Opa3oBaHUS,
Oyayweit npodeccuu U pealn3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBA;

6) IK0JIOrH4€eCKOT0 BOCTUTAHUS

HKOJIOTMUYECKH I1€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIE;

IMOHUMAaHUS TJI00aJILHOIO XapakTepa 3KOJIOTHUYCCKUX Hp06J'ICM, BIIMAHHUA DKOHOMMHYCCKHX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabI;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHKEHUM XUMUM JJIs pemicHuss BOIIPOCOB
patrOHAJIbHOT'O MPUPOAOIIOIb30BAHN,

AKTUBHOTO HENPUATHSA NCUCTBUM, MPHUHOCAIIUX BpPEI OKPYKAIOIIEH NPUPOIHOM Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBHUS MPEeIIpUHUMAEMBbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4¥s PA3BUTOrO DKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MIPAKTHKH,



NOHMMAaHUA CHeNUPUKA XMMHM KaK HayKd, OCO3HaHUS e€ poiau B (opMHpOBaHUH
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKa, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHrur TpobiieM COXpPaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMHU JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH I100aJIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBOM,
HHEPreTUUECKOM, NUIIEBOH M 3KOJOTMYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI,
00eCreyeHn! YCIIOBHH YCIIEIIHOr0 TPy/la U SKOJIOTMYECKH KOM(POPTHOM KU3HU Ka)KJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TI'PAaMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJIb30BaTh [10JIydyaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO MCIIOJIb30BaTh XUMHYCCKUC 3HAHUS JJI1 pClICHUA HpO6JI€M
B pCAJIbHBIX JKU3HCHHBIX CUTYyallUAX,

HHTEPECCA K IMO3HAHWIO U HCCJICIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUH TI0O XUMUM B COOTBETCTBUU C >KU3HECHHBIMHU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM Tpylda B pa3IHYHBIX cdepax npodecCHOHATBHON
JesATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOEHHS Y4eOHOTO mpeameTra «XHUMHS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YYArOMIMXCS MEKIUCIUILINHAPHbBIE
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienn(uKy METO/I0B NIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, HAY4HbIH (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, HCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yuyeOHble  JeHCTBHS  (TIO3HaBaTeNbHBIE, KOMMYHUKaTHBHBIE,
perynatuBHbIe), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHONW KOMIETEHIIMH 00yYaroIuxcs;

CIIOCOOHOCTH 06yqa101111/1xc;1 HCIIOJb30BAaTh OCBOCHHBLIC MCKIANCHUIITIMHAPHBIC,
MHPOBO33PCHUCCKHUE 3HaHWUA W YHUBCPCAJIBHBIC yqe6Hr,1e JIIEUCTBUSA B IIO3HABATCIIFHOM U
COLIMAIBLHOM IIPaKTUKC.



MeTtanpeameTHble pe3ynbTaThl OTPaXKalOT OBJAJACHUE YHUBEPCAIbHBIMH Y4€OHBIMH
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMU.

OB.]'[a}IeHHe YHUBEPCAJIbHBIMUA yqeﬁanMn MO3HABATEJIbHBIMHU € CTBUSIMM:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYIHpPOBaTH U aKTyalTU3UpOBaTh MPOOJIEMY, BCECTOPOHHE &
paccMaTpuBaTh;

ONpeCAC/IAATL LCIIU ACATCIBbHOCTHU, 3aAdaBas IapaMETpbl W KPUTCPUU HUX JOCTUIKCHMA,
COOTHOCHUTD pPE3YJIbTAThl ACATCIBHOCTHU C ITIOCTABJICHHBIMU LCIIAMUA;

HCIIOJIb30BaTh IIpH OCBOCHHUH 3HaHWUHI HpI/IéMH JJOTMYCCKOIo MBIINUJIICHHUA — BBIACIATH
XAPAaKTCPHBIC IIPU3HAKHU MOHATHH U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIHUEC MOHATHUA IJIA 00BsICHECHHUS OTACIbHBIX (1)aKTOB u ﬂBHGHHfI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN JJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX pCaKHHﬁ;
YCTaHaBJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, 110 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

IPUMEHSATH B MPOLECCE MO3HAHMS, MCIIOJIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHHH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTAaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a3oBbIe UCCIeA0BaTENIbCKUE 1eliCTBUS:
BJIaACTb OCHOBAMH METOJI0B HAYYHOT'O IMO3HAHWA BCUICCTB U XUMHWYCCKUX peaKHHﬁ;

dbopMmynupoBaTh 1€MW W 3aJa4d  HUCCJIEIOBAaHMs, WCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAUYECTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3BI TI0 POBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUMH;

BJIaZACTb HAaBBIKAMH CaAMOCTOATCIIBHOI'O IINIAHUPOBAHUSA W IMPOBCACHUA YUYCHUUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJO0M IMPOIEcca, CaMOCTOSITEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh OOOOIICHHS K BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB MCCICIOBAHHS, COCTABIATh 00OCHOBAHHBIM OTYET O MPOCTaHHON
pabore;



npuoOpeTaTh OMBIT YYCHHYECKOW HCCIAEAOBATEIIBCKON M TPOEKTHOW JCSATEIHHOCTH,
MPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITIO3HAHUA.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBATHCSI B  PAa3JIMYHBIX HCTOYHUKAX HHGpoOpMaMK (HAYYHO-TIOMYJISApHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBICHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHATh pPA3IUYHbIE METOJbI MpPU TOUCKE U OTOOpe
uH(pOopMaLii, HEOOXOAUMOM /1JIs BBIOJTHEHUS YU€OHBIX 3a7a4 ONpeAeEHHOrO TUIIA;

HpI/IO6peTaTB OIIBIT HMCITIOJIB30BaHUA I/IH(bOpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JIMYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITEIILHO BBHIOMPATh ONTHMAIBHYIO (hOpMy TpencTaBiIeHHs WH(GOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM S3bIK B KayecTBE CpEACTBa TNpH paboTe C XUMHUYECKOU
uHpOpMaNKeil: TPUMEHSATh MEXIpeIMeTHbe ((PU3MUeCKHe W MaTeMaTH4YeCKHUe) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6paBOBI)IBaTI) 3HAKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAJJHOCTH.
OBjaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMH JefCTBUSAMM:

3a/laBaTh ~ BONPOCHl IO  CYIIECTBY OOCyXJaemMod TeMbl B  XOJA€  JHualiora
W/UW JUCKYCCHH, BBICKA3bIBaTh HJIeU, (HOPMYITUPOBATH CBOM MPEIIOKEHUS OTHOCHUTEIBHO
BBINIOJIHEHU S IPEJIJIOKEHHOMN 3a/1a4u;

BBICTYNaTh C TPE3CHTAllMed pe3ylbTaTOB MMO3HABATEIHHOW AESITETHbHOCTH, MOTYYEHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIMOJIHGHUH XUMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO WCCIEIOBAHUIO CBOMCTB HW3ydaeMbIX BEIECTB,
peanu3aim y4eOHOTO POEKTa u (dhopMyHpoBaTh BBIBO/IBI
Mo pe3ynbTaTaM TMPOBEACHHBIX UCCIEIOBaHUI MyTEM COIJIACOBaHUS TO3UIMA B XOJe
00cyxeHust 1 00OMEHa MHCHHUSIMHU.

OBjaagenue YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU JeHCTBUSIMHU:

CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYILECTBISATh CBOIO TO3HABATEIBHYIO NIE€ATEIbHOCTH,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alropuT™M JIeHCTBUN MpU BBINOJHEHUH Y4E€OHBIX M HMCCIIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOIyYeHHUs! HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLUSX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHalIW3a W
CaMOOILIEHKH.

HNPEAMETHBIE PE3YJIbTATbBI



10 KJIIACC
[TpenMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMUs» OTpa)karoT:

*C(OPMHUPOBAHHOCTh TIPEJICTABICHUI O XUMHUYECKOW COCTABISIOUICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHPOBAHUU
MBIIUICHUSI W KYJIbTYpBl JINYHOCTH, €€ (DYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOU IJist
pelieHus TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpENE;

*BIaJICHUE CHCTEMOH XMMHYECKHX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJIa, BAICHTHOCTb,
AIEKTPOOTPUIIATENIFHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
byHKIIMOHAIbHAS TPYMIa, paguKal, H30MEpHUsi, U30MEpPbI, TOMOJIOTUYECKUN pALl, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSIMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHMUYECKUX
BemectB  A. M. byriepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUs, JEXKAllUEe B OCHOBE MOHHUMAaHUs
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKUX SIBJIGHI/Ifl, (1)8,KTOJIOI‘I/I‘~ICCKI/IC CBCACHUA O CBOfICTBaX,
cocTaBe, OMyYeHUU U 0€30IaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATEIHLHOCTH YEIOBEKA;

*chopMUpOBaHHOCTH YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHSITHM, YCTaHABIUBATD
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONMCAHUH COCTABa, CTPOCHUS U
MPEBPALLEHUI OPTraHUYECKUX COCTUHECHUM;

*c(hopMHUPOBAaHHOCTh YMEHUHN HMCMOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHUUECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX peaklUi, U3rOTaBIMBaTh MOJEIU MOJIEKY]l OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

*c(hopMUPOBAaHHOCT, ~ YMEHHI  YCTaHaBIMBAaTh  NPHUHAUICKHOCTH  HM3YUEHHBIX
OpPraHMYECKUX BEHIECTB MO HX COCTaBy U CTPOSHHUIO K OIpeneiaEHHOMY Kiaccy/Tpymme
COETMHEHUI (yrneBomoposl, KHCIIOPOJ1 u a3z0TcojepxKaline COETMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COeTMHEHHs), JaBaTh UM Ha3BaHUs M0 CHCTEMaTHYeCKOW HOMEHKIIAType
(IUPAC), a taxxe TpPUBOAUTH TPUBUAJIbHBIC HA3BaHUSI OTACIIBHBIX OPraHUYECKUX BEIIECTB
(oTuJeH, TpOMWIIEH, aleTUJeH, JSTUJICHIJINKONb, TIulepuH, (enon, dQopmanpaeru,
aleTalbJIeTU]l, MypaBbUHAasl KHCIIOTA, YKCyCHas KHMCIIOTa, OJIEMHOBAs KHCIOTA, CTEapUHOBas
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, eJUT0II03a, TTIHUIIH);

*c(OPMHUPOBAHHOCTh YMEHHS ONPEAEATh BUABl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

*c(hOpMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPTraHUYECKUX
BeiecTB A. M. bytiiepoBa /i 00BsICHEHHS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

*c(hopMHUPOBAHHOCTh YMEHUH XapakTepHu30BaTh COCTaB, CTpoeHHe, (u3ndeckue u
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENECH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTuieH, OyraaueH-1,3, merunOyraauwen-1,3, Oensodn,
METaHOJ, ITaHOJ, ATUJIEHTJIMKOIb, TJUIEPUH, (EHO, aleTalbJIeru], MypaBbUHas U YKCyCHas



KHCIJIOTBI, TJIIOKO3a, Kpaxmaji, IeJUII0JI03a, AMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLUUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

*C(OPMHPOBAHHOCTh YMEHHUS XapaKTEPH30BAaTh HCTOUYHUKU YIIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX NEPEPadOTKH M IMPAKTHUYECKOE MPUMEHEHUE
IPOJYKTOB NEPEepadOTKHU;

*c(hOopMHUPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYUCICHUS TI0 XUMHYECCKUM YpPaBHECHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXO/IHBIX BEIIECTB
WM TIPOJYKTOB PEAKIUN);

*c(hopMHUPOBAHHOCTh YMEHUH BIIAI€Th CUCTEMON 3HAHUM 00 OCHOBHBIX METO/IaX HAYYHOI'O
MO3HAHUS, HCIONb3YEMbIX B XHMHU MpPU M3YYCHUHM BEIIECTB U XUMHYECKHX SIBJICHUI
(HaOnrofieHUe, HW3MEpPEHHUE, OKCIIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHbBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

*c(hopMHUPOBAHHOCTh YMEHUN COOJFOAATH MIPaBHIIA TIOJIB30BAHUS XUMHUYECKOUW MOCY0W U
71a00paTOPHBIM 000PYZIOBAHHEM, a TAK)KE MTPAaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTTHEHHIO JIAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

*c(hopMUPOBAHHOCTh YMEHUN IJIAHUPOBATh U BBINOJIHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JeHaTypauusi O€JIKOB IpHU
HArpeBaHUU, IIBETHbIC PEAKIUU OENTKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTU
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIO0BaHUEM, MPEJCTABIATH PE3YIbTAThI
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX peaKUui u
(GbopMynupOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJbTaTOB;

*cOopMUPOBAaHHOCTh YMEHMH KPUTHUYECKH aHAJIM3UPOBATh XMMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

*c(hOpMHPOBAHHOCTh YMEHUN COOJIOAaTh TMpaBUjia HKOJIOTHYECKH 1EJIeCO00pa3HOTO
MOBE/CHU B OBITY M TPYAOBOH [EATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBBS U
OKPY’KaIOIIEeH MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTH BO3/ICHCTBHS HA YKHMBBIE OPTaHU3MBI
ONpeeEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokazarens [IJIK, moscHaTe Ha
nmpumMepax CII0COOBI YMCHBUICHUA W MPCAOTBPALICHUA UX BPEAHOTO BOS}IGI\/'ICTBI/ISI Ha OpraHusm
YeJI0BEKa;

*I[J'IH 06yqa101u1/1x051 C OIrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBBA: YMCHUC IMPUMCHSATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

*IUIs CNeNBbIX M CIA0OBUISIIMX OOyYaroIUMXcs: yMEHHE WCIHOJIb30BaTh peIbe(HO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxumMudeckux Gpopmyt.



Tematuueckoe IIJIaHUPOBAHUEC

No HaumenoBanue KonnuectBo yacos OnekTpoHHbIE (IUPPOBHIEC)

o\ pa3ieiioB U TeEM Bceero | Kontp. | IIpakTtnu. o0pa3oBaTesIbHbIE

IIPOrpaMMBI paboTel | paboThI pecypchl
Paznen 1. TeopeTnueckre OCHOBBI OPraHUYECKON XUMUMU.

1.1. | [Ipeamet Bubnuoreka
OpraHUYECKOit LOK https://myschool.edu.ru/
xumun. Teopust 3
CTPOCHHUS
OpTraHUYECKUX
coenuHeHun A.M.
bytneposa.

HToro no pasneny 3
Paznien 2. YrneBoaopopl.

2.1. | llpenenbHble 2 Bubnuoreka
YIIIEBOIOPOIbI- LIOK https://myschool.edu.ru/
AJIKaHBI.

2.2. | HempenennHbIC 6 1 BubnnoTteka
YITI€BOIOPOIBL: LIOK https://myschool.edu.ru/
AJIKEHBI,
aJIKaJIuCHBbI,

AJIKUHBI.

2.3. | ApoMaTuueckue 2 Bubnuoreka
YIIICBOIOPO/IBL. LIOK https://myschool.edu.ru/

2.4. | llpupoaHsie 3 1 Bubnuoreka
NCTOYHUKH LIOK https://myschool.edu.ru/
YIJIEBOAOPOJIOB U
uX nepepadboTka.

Utoro no pazneny 13 1 1

Paznen 3. Kucnopojicoaepxaiire OpraHM4eCKue COCIMHEHUS.
3.1. | CriupTel. DEHOBI. 3 Bubnuoteka
LIOK https://myschool.edu.ru/

3.2. | Anpaeruasl. 7 1 Bubnuoteka
KapGoHOBBIE LIOK https://myschool.edu.ru/
KUCIOThI. CIIOXKHBIE
3(UpHI.

3.3. | YriueBojpbl. 3 1 BubnuoTteka

LLOK https://myschool.edu.ru/

Wroro no pazueny 13 1 1

Paznen 4. A3zoTcozepxaiiyue OpraHm4ecKue COeTMHEHMUS.

4.1. | AMUHEL 3 BubnuoTeka
AMUHOKHCIIOTEL LIOK https://myschool.edu.ru/
benku.

Wroro no pazneny 3

Pazpnen 5. BeICOKOMONIEKYISIPHBIE OPTAHUYECKUE COCTUHEHUS.



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

10 MPOTrpaMMe

5.1. | [ImacTtmaccsl. 2 Bubnunoteka
KaytlyKI/I BoJIokHa LIOK https://myschool.edu.ru/

Wroro no pazneny 2

OO0111e€ KOJIMYECTBO YaCOB 34 2

[ToypouHnoe nmaHupoBaHue

No Tema ypoka KosnmuecTBo yacos Hara DIEKTPOHHHBIC
1/ Bcer | Kontp | [Ipakr. | u3y4eHu (rmucpoBbIe)
i 0 : pabot s o0pa3oBaTebHbBIC
pabot Bl pecypcesl
bl
1. [Tpeamer BubnuoTeka
OPraHHYECKOl XHMHH, 1 LIOK httDs://T[vschooI.edu.r
€€ BO3HUKHOBCHHUE, .
pa3BUTHE U 3HAUCHUE.
2. Teopust cTtpoeHuUst 1 Bubnnoteka
OpraHHYECKUX LIOK https://zévschool.edu.r
coenuHeHui A.M.
bytneposa, eé
OCHOBHbBIE
MOJIOKEHMSL.
3. [Ipencrasnenue o 1 Bubnuoteka
KI1accuUKALIH LIOK httDs://T[vschooI.edu.r
OpraHUYECKUuX -
BEIIIECTB.
Howmenknarypa
(cucremaTuueckas) u
TPUBHAIHHBIC
Ha3BaHMS
OpraHUYECKuX
BEILIECTB.
4, AJIKaHBI: COCTaB U 1 BubnuoTeka
CTpOcHHE, LOK httDs://T[vschooI.edu.r
TOMOJIOTUYECKHUN P :
5. Mertan u 3TaH — 1 BubnuoTeka
TpocTeime LIOK https://zwlvschool.edu.r
MPEJCTABUTENH
aJIKaHOB.
6. AJIKEHBI: COCTaB U 1 Bubnuoteka
CTpOCHHUE, CBOHCTBA. LOK httDs://ELvschool.edu.r
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[. | DTuieH U NponuiIeH- LOK b 5VI6/J/'IVIOTe|:]a g
o ttps://myschool.edu.r
poCTeHIIIe o/
u
MIPEJCTAaBUTEIH
AJIKEHOB.
8. | IIpakTuueckas pabora LOK b 5VI6/J/'IVIOTe|;]a g
ttps://myschool.edu.r
Ne 1. ITonyuenue
o], ,
ATUJICHA U U3YUYCHHUE
€ro CBOMCTB.
9. ANKaaueHsl. BubnuoTteka
ByTaz[I/IeH 13 LIOK https://myschool.edu.r
’ u/
MeTtuiOyTaaues — 1,3.
10. AJIKAHBI: COCTaB U Bubnuoteka
0COOCHHOCTH LIOK https://myschool.edu.r
u/
CTPOCHHUS.
['oMosoruueckuu psia.
AnieTuiieH —
MPOCTEUIITN I
MIPEJCTABUTEIIb
AJIKUHOB.
11. Brraucienns mmo ok h 5vu6/J/m0Te|;la g
LOK https://myschool.edu.r
YpaBHEHUSIM o/
XUMHUYECKUX PEAKITUH.
12, Apenbl: 0€H301 U Bubnnoteka
TO1y01. TOKCHYHOCTB LIOK https://myschool.edu.r
' u/
apEHOB.
13.| TI'emermueckas CBS3b Bubnuoteka
YIJICBOIOPOLOB LIOK https://myschool.edu.r
’ u/
MPUHAJJICKAITIX K
Pa3JIMYHBIM KJIacCaM.
14. [Tpuponansie ok h 5VI6/J/'IVIOTeI;]a g
LOK https://myschool.edu.r
HCTOYHUKHU o/
YTJIEBOJOPO/IOB:
IIPUPOAHBIN a3 U
MOy THBIC HE(TSIHBIC
ra3bl, HePTh U
MPOJIYKTHI €€
nepepadoTKHY.
15. [Tpupoausie ok h 5I/I6/J/'II/IOTel:]a g
LUOK https://myschool.edu.r
MCTOYHUKHU o
YTJIEBOJIOPOJIOB:

IIPUPOAHBIN a3 U
MONyTHBIC HEDTSIHBIC
ra3bl, HePTh U
MIPOJYKTHI €€
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nepepadboTKHU.

16. | KonrtponpHas pabota Bubnuoteka
10 paszeny LOK https://zlvschool.edu.
«YTIIEBOJIOPOJIBI»
17, [IpenenpabIC Bubnuoteka
OJJHOATOMHBIE LOK https://zwlvschool.edu.
CIIUPTHI: METAHOJ U
sTaHoJ. BonopoaHas
CBSI3b.
18. MHoroaromMHsbie ok h Bu6n vmen;a g
CIIUPTHI: U ttps.//zmévsc ool.edu.
ATUJIEHTJIMKOIb U
TJIMIEPUH.
19. MHoroaTomMHbI€ ok 5M6nM0Te|;]a o
CIIUPTHI: U ttps.//zwlvsc ool.edu.
ATUJICHTJIMKOIb U
TJIMIEPUH.
20. denon: cTpoeHne BubnuoTeka
MOIJICKYJIBI, LOK httDS://ELvschooI.edu.
(dusnueckue u
XUMHYECKUE
CBOICTBA,
MIPUMEHEHHUE.
21. ANbIErus: BubnuoTeka
dbopManbaerua u LOK https://zwlvschool.edu.
areTanbIerusl.
AILIETOH.
22. OIHOOCHOBHBIE BubnuoTteka
Tpe/iebHbIE LIOK https://rgn[vschool.edu.
KapOOHOBBIE KUCIIOTHI.
MypaBbuHas u
YKCYCHAsi KHCJIOTHI.
23. | IlpakTnueckas pabota ox htthGnmmen;a g
Ne 2. CpoiictBa ) H Ds'//:[\’sc 00l.edU.
pacTBopa yKCyCHOM
KHUCJIOTHI.
24. CreapuHoBas u BubnnoTteka
OJIEMHOBAsT KHCIIOTB, LOK https://zwlvschool.edu.
KaK MPeJCTABUTEIIN
BBICIINX KapOOHOBBIX
KHCJIOT.
25. Mpb1na Kak conu Bubnuoteka
BBICIIUX KapOOHOBBIX LIOK httos://zmlvschool.edu.

KHCJIOT, X MOIOIIEe
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JICHICTBHE.

26. | CnoxHble 3pUpbI KaK BubnuoTeka
IIPOU3BOIHBIC LIOK https://zlvschool.edu.
KapOOHOBBIX KUCJIOT.
I'maponus cIoXKHBIX
3(uUpoB.
27. | Kupsl: rugponus, BubnuoTeka
TIpHMEHEHHE, LIOK https://zwlvschool.edu.
Ononoruyeckas poJib
KUPOB.
28.| VYraeBoabl: COCTaB, BubnuoTeka
KITacCU(HKALIUS. LIOK https://zévschool.edu.
Baxueimue
MPEACTABUTEIIN:
TIII0K032, (PPYyKTO3a,
caxaposa.
29. Kpaxwman u Bubnunoteka
EJUTION03a KaK LOK httDs://E[vschooI.edu.
MPUPOJIHBIC
MTOJIUMEPBL.
30. | KontponbHas pabota Bubnuoreka
10 pasJeny LIOK https://zmévschool.edu.
«Kucnopoaconepaxari
U€ OpraHnyvecKue
COEIMHECHUSD.
31. | AMUHBI: METHJIAMUH 1 ok h 5VI6J'IVIOTeI;|a o
AHVTHH. U ttps.//zwlvsc ool.edu.
32.| AMUHOKHCIIOTHI KaK Bubnnoteka
aM(OTepHbIC LIOK httDs://E[vschooI.edu.
OpTraHUYECKUE
COCIMHEHUS, UX
OHOJIOrNYECKOe
3HaueHue. [lentuapl.
33. | benku kak npupoaHbIe BubnuoTeka
BBICOKOMOJICKYIIAPHBIC LOK httos://zmlvschool.edu.
COCJIMHEHUS.
34.| OcHOBHBIC TTOHSATHUS Bubnnoteka
XUMUHA LOK https://zwlvschool.edu.
BBICOKOMOJIEKYJISIPHBI

X COCIUHCHUMH.
OCHOBHBIE METOJIBI
cuare3za BMC.
[InacTmaccsl,
Kay4yKHd, BOJIOKHA.
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Uroro | 34 | 2 | 2 | |

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. Pym3utuc I'.E., ®enpaman @.I'. Xumus. 10 knacc. YueOHUK 17151 0011e00pa3oBaTeIbHBIX
opranuzamuii.. Mocksa, [Ipocsemienune, 2018 r.
2..H.H.I'apa. H.N.I'abpyceBa. 3amaunuk ¢ «momomuaukom» 10-11 kimaccel. YueOHoe mocodue

Ju1s o01eoOpaszoBarenbHbIX opranu3anuidi. Mocksa. [Ipocsemenue,2017
METOINYECKHUE MATEPUAJIbI JIUISA YYUTEJIA

1. H.H. Tapa. Xumus: ypoku B 10 kimacce.: yueOHOEe mocoOme st 001Ieo0pa3oBaTeIbHBIX

opranuzanuii- M.: [Ipocsemenue, 2015.

2. A.M. Pageuruin. Xumusa. Anpaktmyecknin matepman 10-11knaccel: Mocksa.lpocseleHune, 2012

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUMHTEPHET Bu6nuoteka LLOK https://myschool.edu.ru/
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