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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (erepalibHON 00pa3oBaTEeNbHON MPOTpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanun, pean3yrOIINX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIeH, COJIEp)KaHMs, pPE3y/lbTaTOB OOy4eHUs H
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Xumudeckoe o0pa3oBaHKe, MOJydaeMOe BBIITYCKHUKaMH 0011e00pa3oBaTebHON OpraHu3aluy,
ABIISIETCS. HEOTHEMJIEMON YacThi0 MX 00pazoBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIUM 3TallOM
peanu3alui Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYLTUX
[EJIOCTHOW CHUCTEME XMMHUYECKOro 00pa3oBaHUsA. DTU LIEHHOCTU KacaloTcs MO3HAHUS 3aKOHOB
npuponabl, (GOPMUPOBAHUS MHUPOBO33PEHUS U OO0IIed KyJabTyphl UENOBEKa, a TakKke
9KOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbI0 M IPUPOAHOM Cpene.
Peanmmsyercs xummuyeckoe oOpa3zoBaHME OOYyYAarOIIMXCS HA YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHus cpeACcTBaMH Y4eOHOTo npeameTa « XUMHUs», CoJIepKaHue U OCTPOEHUE KOTOPOTro
OTpeNieJICHbl B MPOTPpaMMe MO XUMHUU C y4€TOM Clenu(UKHA HAyKd XUMHH, €€ 3HAYCHHUS B
MO3HAHUH MPUPOJIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TaKkKe ¢ YUETOM OOIIMX IeNel u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbl CpEIHEro OOIlero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0COOYIO0 POJb B COBPEMEHHOM
[MBWJIM3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepUalbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyKaroIllleM MHUpPe KaK O €IWHCTBE MPUPOBI M YeIOBeKa, KOTopoe GopMHUpYyeTCs B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBA OKPYXKAIOLIEro MHUpA, OCO3HAHUSI B3aUMOCBS3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOHBIMH 00JIaCTsIMU TPUMEHEHUS.

TecHo B3aUMOJECHCTBYST C JIpYyTMMHU €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOU KYyJIbTYPHI, HEOOXOJUMBIM YCIOBHEM YCIICUTHOTO Tpyda U
JKU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHass XUMUS KaK HayKa CO3HJaTeNbHas, KaKk HayKa
BBICOKMX TEXHOJIOTHI HalpaBiieHa Ha penieHue riI00aJbHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS
YEeJIOBEUeCTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHBbI 3JJ0POBbS.

B cooTtBeTcTBHM ¢ OOUIMMH TENSIMH M TPUHIUIAMHU CPEIHEro ooImero odpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOIUMYIO UM [



BBIPA0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» U «OO01Iast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHM U3 00mIel XUMHM) U OpraHndeckol xumuu. @opMUpOBaHUE AAHHOW CHCTEMBI 3HAHUI
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMMH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuuecKkas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJIXOJa K M3YUYEHHUIO
yuyeOHOro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHUS OPraHMYECKHX COCIUHEHHM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3ydaeMblX B Kypce BEILIECTBaX JAarOTCSl B PAa3BUTHUU — OT YIJIEBOJOPOAOB J0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdyeckodl XUMHM HOJIY4aroT
pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIero oOpa30BaHUsS IEpBOHAYAJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeaMeTe «XHUMHUs» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHum4yecKasi XUMHUL» O00yUYaArOIIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTUYECKUX IO3ULIHM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOaromuiei 1o
0OBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HAayKaMH, PAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHONM U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JIACTH TEOPUHM M MPAKTUUYECKUX MPUIOKEHUH XMMUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEIJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YEeHUs OPUEHTHUPOBAHO Ha (hOPMHUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEUIECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTh IPUPOIHBIX SBICHUI MyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodeM cOepexeHus
YHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHNS HOBBIX TEXHOJIOTUI U MaTEPHUAIIOB.

B mnnane pemieHust 3a1ad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIUXCS
IPUHSTHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX



6a30BOe 3HAUCHHE JJIS PA3INYHBIX BUJIOB JICSTEIBHOCTH: PEIICHUS IPOOJIeM, TONCKA, aHATN3a U
00paboTku HH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHMMAIOIICH BaYKHOE MECTO B TIOZHAHUH XUMHUU.

B npakTuke mpenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, Tak U
Ha YpOBHE CpeaHero oO0mero oOpa3oBaHHs, IIpU  ONpPENCNICHHH  COJEp)KaTeIbHOM
XapaKTEePUCTHKHU HeJIed H3y4eHHUs IpeaMeTa HarpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTU
TPaJUIIMOHHO Tpu3HaéTcs (HOPMUPOBAHME OCHOB XHMHYECKOH HAayKHM Kak O0JIacTH
COBPEMEHHOT'O €CTECTBO3HAHMS, NPAKTUYECKOW IEATEIHOCTH YeJIOBeKa M KaK OJHOTrO W3
KOMITOHEHTOB MHpPOBOH KyJabTyphl. C METOIMYECKOHW TOYKHM 3pEHHS TaKOH IOAXOA K
OTIpENIeJICHUIO TIeIeH 3y4YeHUs peIMeTa SIBIISETCS BIIOJIHE ONPABIAHHBIM.

HOEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

CoriacHO J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCSL:

e ¢dopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMHA Kak BaKHEWIIEH cocTaBstoLIeit
€CTECTBEHHO-HAYUYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSTHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (dopMUpOBaHHE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX IMO3HAHHs BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUW W CIIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJCHHEeM TMpaBui 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, conmepikatenbHasi XapakKTepUCTUKA TEeH U 3a/1ad U3y4eHHUs TpeMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MTPUOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obpazoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIEiH
CTEMEeHH OTAAETCS TPEANOUYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHus,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTeNbHON  OpraHHU3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO MOJYYEHHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU IS pEUICHUs
MPaKTUYECKHX 3a]1a4.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
NPUOOPETAIOT TaKue 1eNIU U 337a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHCHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHNA),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTku uHOOpPMAIMU, HEOOXOAUMBIX JUIsI MPUOOPETEHUS OIbITa
JeATeTLHOCTH, KOTOpasi 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C



MO3UIUI IKOJOTHYECKON 0€30MaCHOCTH XapaKTepa BIMUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJHYIO CPENY;

pa3BUTHE [TO3HABATEJIbHBIX UHTEPECOB, UHTEIUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUH ISl IOMCKA U aHAJIKM3a Y4eOHOH M HayYHO-MOMYJIIPHON MH(POPMALIUU XUMUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJI0/IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOH HAlpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOJIB30BAHMS, IOMOJHEHNS JHEPreTUYECKUX PECYpCOB U COXPAHEHUs IMPUPOJIHOIO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3/10pOBbIO, & TAK)K€ IMPUOOPETEHUS OIbITA UCIIOIb30BAHMSI MOTYYEHHBIX 3HAHUM NIl TPUHATUS
rPAMOTHBIX PELICHUHN B CUTYyalUAX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSMU.

MECTO YYEBHOI'O IPEJMETA «XUMMUSA» B YYEBHOM IIJIAHE

B y4yeOHOoM muiane cpeanero oOmiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO01ee 9nCIIO YacoB, OTBEAEHHBIX ISl U3yUYEHUS XUMUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Heaemwo), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJEPKAHUE OBbYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHuYecKOl XMMHM: €€ BO3ZHHMKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHHUH
HOBBIX BEIIIECTB U MaTepuaioB. Teopust cTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (DOPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMA  OPraHUYECKMX  BemecTB.  HomeHkmarypa
OpraHWYECKUX COCIUWHEHUN (CHCTeMaTH4ecKas)) U TpHUBUAIbHBIE HA3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPIraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTephallaMd Ha WX OCHOBE, MOJCIUPOBAHUE MOJIEKYJI
OpraHWYECKUX BEIIECTB, HAONIOACHUE ¢ ONUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (IJIaBJlIeHUEe, OOYIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psa. MeTaH M 3TaH — HpocTeuiiue
MPEACTABUTENN QJIKAHOB: (PU3WYECKME M XHUMHYECKHME CBOWCTBA (pEaKIUu 3aMEIICHHUS |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIIne
MPEJICTABUTENIA QJIKCHOB: (DM3MYECKHE W XUMHUYECKHE CBOWCTBA (pEaKIu THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpATAIIUU, OKUCJICHHS U TIOJIMMEPHU3ALIUN ), TIOJTyUeHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBOiicTBa (peakius noaumepusanun). [lomydyeHrne CMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKWHBI: COCTaB MU OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUM psia. AUETUIeH —
NPOCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAIOT€HUPOBAHMUSI, THAPATAIIMH, TOPEHHUS ), TOTyUYEeHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TraJIOTEHUPOBAHUS MU HUTPOBAHMS), TOJYUCHHE U TMPUMEHEHHE. T0nyon: cocmas, cmpoeHuue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUsl U HUMpPOBAHUs), NOLyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBs3b MEXIy YIVIEBOJOPOJAMHU,
MPUHAISKALIMMHU K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKHU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxnaenue. CnocoObl mnepepabOTKH HEPTU: NEPEeroHKa, KPEKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel mepepaboTku HEDTH, UX PUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOyKTHI €ro nepepaboTKu.

DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroap», MoiearpoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHNUE MPAKTUYECKOW pPabOTHI:
MOJIy4YeHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).



Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHbIe OIHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKHE U
XMMHUYECKHE CBOMCTBA (pEakUMW C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOIAMHU, TOPEHHE),
npuMeHeHue. Bogopoinbie cBsI3u Mexay MOJIeKyJaMH cUpToB. JlelicTBUe MeTaHoJa U dTaHOoJa
Ha OpPTraHu3M YeJIOBEKa.

MHoOroaToMHbIe CHHPTHI. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (usnyeckue u
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHI METAJIJIAMU, Ka4eCTBEHHASI PEaKIIHsl Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesioBeka. [IpumeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOCHHE MOJEKYJbl, (U3UYECKHE M XUMHUECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowusl. DopManbaeruj, aueTalbIETUI: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
NOJy4EeHUE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbuHAsl M YKCYCHAst KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYeCKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PEaKIIs
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeaprHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIINX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom meau(ll), okucieHne amMMHadyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHHE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ornosorunueckas poib. Dorocunres. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmono3a Kak mpupoaHbie monumepsl. CTpoeHue Kpaxmaia M IeJUTION03HI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

OKcliepUMEHTabHbIE METO/bl M3Y4YeHHs BELIECTB M MX IPEBpAIleHUil: MpoBeleHHE,
HaOJIOZICHWE W ONHCaHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadyeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaTomHbIX
CIUpTOB (B3auMojeilicTBUe TinllepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUYECKOW padOTHI: CBOWCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaumn.

Bbruucnenuss 1o ypaBHEHMIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIMH IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM MPOIYKTOB PEAKIINN).

A3oTcoaeprKaIe OpraHu4ecKue CoeIMHEHHS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMHUHOKHMCIOT (Ha mpuMepe IinMlKHA). buonoruueckoe 3HaueHue
aMHHOKHUCIOT. [lenTumapl.

benku kak nmpupoJHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINK Ha OCTTKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLICHUI: HaOII0eHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMH, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCrepuMEHTAIbHBIE METOJIbI U3YYEHHUS BEIIECTB U UX MPEBpAIllEHUI: 03HAKOMJICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX EeCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHM, SBJISIOLINXCSA CUCTEMHBIMU JJIS1 OTJICNIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uKa: MaTepusi, SJHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocepa, oOMEeH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KHUPHI, (PepMEHTHI).

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

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpernapaThl, MaTEPHAIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHNYECKAA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHM

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKaA.
DHepreTUUecKue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTaNIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHMX 3yeMeHToB [JI. U
MengeneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M Ilepmonnueckoil cUCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TPpyNIaM U feprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CrtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKONW CBSI3U (KOBaJEHTHAas
HEMoJIsSIpHasl U TOJIsIpHAasi, WOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKIENTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DneKTpooTpuiaTeTbHOCTh. CTenenb okucieHus. IOHbI: KaTHOHBI M AHHOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AMCHEpCHBIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBas 1os
BEILIECTBA B paCTBOPE.

Knaccugpukamuss Heopranumuecknx coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHANICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMUYECKHX peakuuid B HEOPraHUYEeCKOW H
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMUECKUX peméToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHHE IEPOKCHAA BOJOPOAAa B MPUCYTCTBHHM KaTanu3aTopa,
OIIPENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUN
MOHHOTO OOMEHA), MpOBEJIEHUE NPAKTHUUECKON paboThl «BiusHue pa3inyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

PacuérHrble 3amaumn.

Pacuétpl o ypaBHEHUAM XUMUUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas I0JISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. llonoxxkenne HemeramnoB B llepuogmyeckoil cuCTEME XMUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI atoMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETANIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJIOPOTHBIX
COEJIMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. [lonoxenne metaiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmiue
¢uznyeckue cBoiictBa MeTayyioB. CIUlaBbl METAJIOB. DJIEKTPOXMUMHMUYECKUN psifl HANpsKEHUM
METaJIOB.

XVMUYECKUE CBOMCTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaluii, KaiblHWid, MarHui,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTansoB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHs BEUIECTB M HMX NPEBPAILCHHUI: HW3y4EHHUE
KOJUIeKIIMA «MeTaluibl W CIUIaBbl», OOpPa3IOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3a/a4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX  OIBITOB



(B3aMMOAENCTBIE TUIPOKCUAA AIOMHUHMS C PACTBOPAMHM KHUCJIOT U IIEJIOouYei, KaueCTBEHHbIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuétbsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOrO M3 y4yacCTBYIOUIMX B pEakIMM BELIECTB, pacuéTbl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIOTMUECKOM, SHEPreTHYeCKOol U MUILEBOM 0e30macHoCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX IIO3HAHUSA BEILECTB M XUMHYECKHX
peaKuui.

[lpencraBiaenus 00 OOmMX HAayyHBIX MNPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MAaTEepUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl I D3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4YEeCKUE U MUHEPAJIbHbIE y100pEHUSI.

XUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOMN KU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHbIX CBA3EH MPU U3y4yeHUU OOIIEeH U HEOPraHUYECKOW XMMHHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSTHUMH, ABJISAIOUIMXCA CUCTEMHBIMU JJIS OTIEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAY4HbBIH (pakT, THUIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®usuka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUYECKHUE BEIMUMHBI U €IUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, [T0JIE3HBIE HCKOMAEMbIE, TOIIINBO, PECYPCHI.

Texnouorus: XUMUYECKas IIPOMBILIICHHOCTb, MeTaJuLyprus, IIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuasos, CENIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MULIEBas
IIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MAaTEPUAIOB, AJIEKTPOHHAsS IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIero oO0pazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBMM C CHUCTEMHO-JCSTEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHE O0YYaIOUIUMHCA POCCUHCKOM Tpa’kAaHCKON HAECHTUYHOCTU — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

LIEJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4yeOHOIl M BOCHHUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXIAaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOLIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuyHOCTHBIE Pe3ylbTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OBITa TIO3HABATENHHON W TPAKTHYECKOW MAEATENBHOCTH OOYYaIOMUXCsl 110 pealn3anuu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATENLHOCTHU MPH CO3JIaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33124, BBIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YB@KEHHS K TPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOJIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,

WHTEpeca M TI03HABAaTEIFHBIX MOTHBOB B TIOJNYYEHHH | TIOCIEAYIONIEM aHaJH3e
MH(POPMAIIAHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOW 0T€YeCTBEHHON XUMUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBAapHUIEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUS TOCIICJICTBUI W HEMPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
00111eCTBEHHO T0JIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B pELICHUHU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TPYJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30BaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KH3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEM 0OIIIECTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIUAIBHON CpPEbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE YKOJIOTHMUYECKUE MOCIEACTBUS MpeaNpUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATeTLHOCTH  DKOJOTUYECKOW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHWMAHUS CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHHUH
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpPYKaroIIeM



MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEIIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: mpoodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B 0CO0O0M 3HAYMMOCTH XHMMHUHU JJISi COBPEMEHHOW NMBWJIM3AIMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTeYeHN! YCIIOBHH YCIIEIIHOTO TPyl U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOT0O YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METOJNOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCIOJIb30BaTh NOJyYaeMble 3HAHUS AJIs
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI JaHHbBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKHE 3HAHMSI 111 PELLIEHUs Tpo0sieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM MO XUMHM B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI yuyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIUXCA MEXIUCLHUIIMHAPHbIE
(MexmnpenMeTHbIe) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METO0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, Hay4YHbIH (aKT, NPHUHIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  ydyeOHble  JAeHCTBHS  (TO3HABaTEJbHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHble), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAJIBHOW TIPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh ~ OOYYarOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTaBICHHBIMU LIEJISIMH;

HCIIOJIB30BaTh IIPU OCBOEHWH 3HAHWM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIJACIATH
XapakTepHble NPU3HAKK TIOHATHM W YCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — @pU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, PUMEHATh Ha3BaHHbIE MOJEJIbHbIE IPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM M 3aJauyd  MCCIEJOBAHHUSA, MCIIOJIb30BaTh IIOCTABIECHHbBIE U
CaMOCTOSITENIbHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IIpollecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMYHBIX HCTOYHHUKAX HHPopMauuu (HAyYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO pa3IMYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUNBOCTB;

(dopMynHupoBaTh 3ampoChl M TNPUMEHATh pPa3IMUHbIE METOAbI NpH IOHCKE U OTOOope
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (OpPMY HpeCcTaBiIeHUs HH(POpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu padoTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOi TEeMBbI B X0J/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIHPOBATh CBOU MPEUIOKEHUS OTHOCHUTEJIIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BEIECTB,



peanu3anuu y4eOHOro mpoekta M (OpMYIMpPOBATh BBIBOJBI 0 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIBHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee F3(P(PEKTUBHBIN CIIOCOO MX PEeIICHHs C YY4ETOM MOJyueHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE CaMOaHaIW3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyecKas XUMHUs) OTPAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUST W KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM [T
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MNOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIApHAs Macca, MOJSIPHBIH O00BEM, YIJIEpPOAHBIA  CKEJIET,
GyHKUMOHATbHAS TPYINa, paJuKal, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YIJIEBOJOPOAbI, KACIOPOA U a30TCOJEpXKAllIUe COCAMHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JeXkKallhe B OCHOBE MOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISITH XapaKTepHbIC MPU3HAKU MOHSATUHN, YCTaHABIIUBAThH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS [IPU ONMCAHUHM COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAKUMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOopMUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAICKHOCTh N3YyUEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeIEHHOMY KJIACCy/Tpymme COeauHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC
COCJIMHEHUS), JaBaTh MM Ha3BaHHs o cucremarndeckoii Homenkiatype (IUPAC), a Taxxke
MPUBOANTH TPUBHAJIBHBIE HAa3BaHMs OTACIBHBIX OPTaHMYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
aleTUJICH, STUJICHTJIMKONb, TIUIEpHH, (EHON, (HOpMaNbAETH, aleTaTbJeTHA, MypaBbHHAs
KHCITIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TIIOK03a, (GPYyKTO3a,
Kpaxmal, [eJUTF0JI03a, TIUIUH ),



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BeuiectB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BELLECTB
(MeTan, 2TaH, STWJEH, MPOMNWICH, ameTwieH, Oyramuen-1,3, merwiOyraauen-1,3, OeHzoul,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJIerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETHUYECKYIO CBSI3b MEXKIYy HUMHU YPAaBHCHHSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IAaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHE, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JISI IPUHSATHUS PEIICHUA B KOHKPETHBIX JKU3HCHHBIX CHTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMH U MX NIPHUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJIHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYeHUE ITHICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUiIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/JIK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHUS U MPEIOTBPAICHHS] UX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeNIOBEKa;

JUIst 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbS: YMEHHE HPUMEHSATH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE WCIOJIb30BaTh pelbedHo-
TOYCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.



11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHudecKas XHUMHD»
OTpaXKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIIOJIATrAIOLINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBaJEHTHas, MOHHAs, MeTaJUIMYecKas, BOJIOPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCThb
XUMHUYECKON  peakIuM, XHUMHUYECKOe pPAaBHOBECHE); TEOpPUHM U 3aKOHBI  (Teopus
JNIEKTPOJIMTUYECKON Jucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JEeKalue B OCHOBE IIOHMMAHHA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyY€HUH U 0€30M1acCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKT€pHbIE IPU3HAKU MOHATUH, YCTAaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHCAHUU HEOPraHMYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
GopMyn BeIIECTB W YypaBHEHUN XHMHUYECKUX pEaKUUid, CHUCTEMaTHYECKYl0 HOMEHKIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHICCTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraléHas W3BECTb, HErall€Has W3BECTb, NUThEBAas COJa, NMUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEEATh BaJIECHTHOCTh U CTENIEHb OKUCIICHNUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, MOHHas, MeTa/sIn4yecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIe COeAMHEHUH (IPOCThIE BEIIeCTBa — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €ro0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepnoaos Ileprnoanyeckoi cucteMbl XUMHYECKUX 311eMeHToB /1. U.
MeHzieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHMX D3JEMEHTOB M HUX



COEMHEHUH Mo nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
MenpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBaHHE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENCHEH OKUCIICHHUSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpaIEHHBIC YPaBHEHUS PEaKIUMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuu UAYT 0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJYYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakkKe cOopMHUPOBAaHHOCTh
IpeJCTaBICHU 00 OOIIMX HAy4yHBIX HPUHLMIIAX M 3KOJOTMYECKHX IMpoOJjeMax XUMHYECKOIO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C MCIOJIb30BAHUEM TIOHATHUS
«MaccoBasi 0l BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUM Ta30B INPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB M0 MU3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUSA U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKEM, a TAK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue NeEpoKcHaa BOAOpOAa B NPHUCYTCTBUM KaTalu3aTopa, OIpPENEJeHHE Cpeiabl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEaKIMM Ha
cynb(ar-, kKapOoHaT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHHE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUJIAMH TEXHHKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIIepUMeHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBHIBOJBI HA OCHOBE 3THX PE3y/IbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBAaTh XUMHUUYECKYI0 HH(OpMAIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT u
APYTUX);

c(OPMHPOBAHHOCTh YMEHMH COONIOAAaTh MpaBHJIa SKOJOTHYECKH I1eJ1ecO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370pPOBbS M



OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPraHU3MBI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokasatens [1/IK, moscHaTe Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCs: YMEHHE HCIIOJIb30BaTh penbedHo-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kouu- | DJiekTpoHHBIE
HanmeHnoBanme
Ne yecT- (undposbie) ®opmMbl peaauzanum
pa3aesioB U TeM
n/n BO o0pa3oBaTejibHbIE BOCIIUTATEIbHOI0 MOTEHIMAJIA
HPOTPAMMEL 4acoB | pecypchl pasaena
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
®opMHpPOBaHHE HAYYHOT O
MHMPOBO33peHHs:
3HATH/MOHUMATB/:
- CTAaHOBJICHHE OPraHMYECKON XUMUU
KaK HayKH.
ITpeamer ®opMupOBaHHE NATPHOTHYECKOT 0
OpraHn4cCKon BOCIIUTAHMSA:
xumuu. Teopust 3HaThH/MOHMMATH/yMeETh
11 crpoers 3 bu6nuoreka [IOK P ——
https://lesson.edu.ru/04/10 | _ 4
OpraHHYecKHX POIIb OTEHECTBEHHDIX YUCHDIX B
coe HeHMmi A. pPa3BUTUU OPTAHUYECKOU
xumuu(A.M.bytiepoB)
M. byrneposa DopMUPOBaHHE HAYYHOI'0
MMPOBO33peHHS:
- OOBACHATH PUINHBI
MHOT000pa3usi OpraHu4ecKux
BEIIIECTB.
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasl
[Ipenenbuble DopMHPOBaHHE IKOHOMHYECKHUX
2.1 YTJIEBOJIOPOIBI — 2 BH6H_HOT6K3 LOK 3HAHMIA
AR https://lesson.edu.ru/04/10 | 3yayy,/monnmats/ymers
XapaKTepu30BaTh.
Henpenenbhbie - COCTaB ¥ OCHOBHBIE HANPABICHUS
YTJIEBOIOPOABL: BuGnuorexa [IOK UCIIOJIb30BaHUS U IepepaboTKU
22 | amxeHs, © | https://lesson.edu.ru/04/10 | ™ ¥ mpupoasoro rasa;
aJIKa/IuEeHBl, - YCTaHAaBJINBATh 3aBUCUMOCTh
ATKHHEL MeXxay o0beMaMu J0ObIUn
53 ApomaTtnueckue 5 bubnnorexka HOK gg;l;?é[;(ﬁ? rasa i nerh b PO 1
YIJIEBOIOPOIBI https://lesson.edu.ru/04/10 D opMUPOBAHHE FKOJIOIMUECKHX
3HAHUI:
[TpupoabIe 3HaTh/MOHUMATH/YyMeETh
24 HUCTOYHUKHU 3 bubmmoreka [JOK onpeae/sATh:
yTIEBOJIOPOAOB U https://lesson.edu.ru/04/10 | - mpaBHJIa SKOJIOTUYECKH
HX TIepepaboTka IPaMOTHOIO MTOBEAECHUS U
6e30macHOT0 00paIeHus ¢
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MIPUPOJHBIM ra30M U
HeTenpoayKTaMu B OBITY U Ha
MIPOU3BO/JICTBE;
- SKOJIOTHUYECKHUE MTOCIIEICTBUS
pasnuBa HEPTH U CIIOCOOBI OOPHOBI C
HUMH.
@®opMUPOBaHNE HPABCTBEHHOT'0
BOCHUTAHNS:
3HaTH/MIOHUMATH/YMETh
onpeaesTh:
- B3aUMOCBSI3b MEXK/1y H3y4aeMbIM
MaTepHuaaoM U Oyaymiei
1pohecCUOHATBLHON eI TeNbHOCTDIO.
@®opMHUpOBaHUE MATPUOTHYECKOTO
BOCIIUTAHUSA:

- POJIb OTEYECTBEHHBIX YUEHBIX B

Pa3BUTUH OPTaHHMYECKON XHUMUH
(M.T'. Kyuepos, H./I. 3enunckwuii).

Hroro no pasacity

13

Paznen 3. Kuciopoacoaep

Kalue OPraHnvdeCKue COCAMHECHUs

bu6nmoreka [IOK

31 Crinprst. berion 3 https://lesson.edu.ru/04/10
AJLIeruael.
3.9 KapGoHoBsie 7 bubmuorexa [JOK
' KUCJIOTBI. https://lesson.edu.ru/04/10
Crnoxuble 3¢upbl
3.3 VYrieBoabl 3 bubmmorexa LOK

https://lesson.edu.ru/04/10

®opMupOBaHHE HAYYHOIO
MHPOBO33pEeHM:
3HaTH/MOHNMATB/YyMeTh
onpeaesTh.

- O0BsICHEHNE MAaTEPUATILHOTO
€/IMHCTBA BELIECTB IPUPObI IIyTEM
YCTaHOBJIEHUSI TEHETUUECKOH CBSI3U
MEXy KJIaccaMi OpraHMYeCKHX
BEIIECTB.

- yCTaHaBJIMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY
CTPOEHUEM, CBOMCTBAMU U
MIPUMEHEHUEM OPTaHUUYECKUX
BEIIECTB.

®opMupoOBaHHE IKOJIOTHYECKHX
3HAHMH:

3HATH/MOHNMATB/YyMeTh
onpenesTh:

- IpaBUJIa IKOJIOTUYECKU
IpaMOTHOTO U 0€30MacHOro
oOpareHus ¢ TOPIOYNMHU 1
TOKCHYHBIMHU BeniectBamu, CMC B
OBITY M OKpYXaIOIIel Cpesie;

- IpaBUJIa TEXHUKU OE€30MIaCHOCTH
MIPH BBITTOJIHEHUH TTPAKTUIECKUX
paboT ¢ 1enabo GOpMUPOBAHUS
OepeKHOr0 OTHOIIEHUSI K CBOEMY



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

370POBBIO U 3J0POBBIO
OKpY>KarOIIHX.
DopMUPOBaHHE BAJIEOJOTHYECKUX
3HAHUM:

- PackpeIBath posib yIiieBOIOB B

KHU3HCACATCIbHOCTH OPraHnu3MOB.

Hroro mo pazueny 13

Pasnen 4. A3oTcoaep:kamme opras

HYECCKHE COCIMHCHUA

AMUHEL
4.1 AMWUHOKHCIIOTEL. 3

benxn

bubnuorexa [JOK
https://lesson.edu.ru/04/10

@®opMHUpOBaHUE HAYYHOTO
MHMPOBO33peHHs:
3HaTB/MOHNMATB/yMeTh
onpenesiTh:
- MaTepUuaJIbHOE €IMHCTBO BEIIECTB
HIPUPOJIbI IIyTEM YCTAaHOBJICHUS
TEHETUYECKOM CBS3U MEXKITY
KJIaCCaMH OPTaHUYECKHUX BEIIECTB.
- TPUYIUHHO-CIICJICTBEHHBIC CBS3H
MEX]ly CTPOCHHEM, CBOWCTBAMU U
PUMECHCHUEM OPTaHHYECKUX
BEIIIECTB.
dopMupoBaHHE NATPHOTHYECKOTO
BOCIIMTAHMSA: 3HATH/IOHUMATH/
- POJIb OTCUYECTBCHHBIX YUCHBIX B
pPa3BUTUU aHWJIMHOKPACOYHON U
(hapmareBTHIECKOM
npomeinuieHHOCTH. (H.H.3unun)
@dopMHUpoOBaHHE BAJIEOJOTHYECKUX
3HAHUM:
3HATH/MOHUMATD/:
- OMOJIOTHYECKYIO POJIb
aMmuHOKHUCIOT, 0enkoB, [IHK, PHK.
®opMupoOBaHUE IKOJIOTHYECKHX
3HAHUIA:
3HaTB/MOHNMATB/yMETh
onpeaesiTh.

- TIpaBUJIa YKOJIOTHIECKU

IPaMOTHOIO U 06€3011acCHOrO
oOpallieHusi C TOPIOYUMU U
TOKCHUYHBIMHU BE€UIICCTBAMU B 6I)ITy
U OKpYXaroulei cpeae.

Hroro mo pazneny 3

Paspnen 5. BeicokomoJieKyaspHbIe

COCIMHCHMU A

51 [ImacTmaccel. 5
Kayuyxkun.

bu6mmoteka [IOK
https://lesson.edu.ru/04/10

®opMHupOBaHHE IKOHOMHYECKHX
3HAHM:
3HaTH/MOHNMATB/YyMeTh



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Bosokna

onpeae/fTh:

- POJIb IOJIUMEPOB B
MIPOMBIIIJIEHHOCTH, MEIULIMHE,
OBITY.

D®opMHpPOBaHHE IKOJTOTHIECKHUX
3HAHUIA:
3HaTH/MIOHUMATH/YMETh
onpeaefiTh:

- IpaBHUJIa TEXHUKH O€30MaCHOCTH
MIPY BBITIOJIHEHUHU TIPAKTUYECKUX
pabort ¢ uenpo GopMUPOBAHUS
Oepe’KHOTO OTHOIICHHS K CBOEMY
3II0POBBIO U 3JI0POBBIO
OKPYKaIOIINX;
- IpaBHJIa SKOJIOTUYECKH
IpaMOTHOTO U 0€301MacHOro
00paIIeHuUs: C TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMU B OBITY

U OKpY’Karollel cpeze.

Wroro mo paszneny 2
OBHIEE KOJIMYECTBO
YACOB IIO 34

[TPOTPAMME




11 KIIACC

n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

Koau
gecT-
BO
4acoB

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

®opMbl peain3anuu
BOCIIUTATEIbHOI0 NMOTEHI[HAJIA
pa3jiena

Pasznea 1. TeopeTuyeckue 0CHOBBI

XUMHUH

11

CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH 1
[Iepnonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
. Meunneneena

bubmuoreka [JOK
https://lesson.edu.ru/04/10

dopMupOBaHHUE HAYYHOIO
MHPOBO33pCHUS:
3HaTh/MOHNMATB/yMeTh
onpene/sTh:
- 3HAUEHHUE MEPUOINUECKOTr0
3akoHa J[. . MeHnueneena aiist
OTKPBITHSI WJIA UCKYCCTBEHHOTO
CO3/IaHUsI HOBBIX XUMHUYECKHUX
3JIEMEHTOB, OTKPBITUSI AaTOMHOU
SHEPTUH;
- Ha OCHOBE MEPUONYECKOTO
3akoHa JI. 1. Menneneepa
O0OBSICHATH 3aBUCUMOCTh CBOWCTB
XUMHUYECKUX IJIEMEHTOB U
00pa30BaHHBIX UMHU BEILIECTB OT
AJIEKTPOHHOT'O CTPOCHUSI aTOMOB.

1.2

Crpoenue BeniecTsa.
MHuoroo6pasue BemecTB

bu6mmoreka [JOK
https://lesson.edu.ru/04/10

DopMHUPOBaHME HAYYHOI'O
MMPOBO33pEHHS:
3HaTB/MIOHNMATB/yMeTh
onpeeysTh:

- IPUYUHHO-CIIE/ICTBEHHbIE CBSI3U
MEK]Y XUMHUYECKOH CBSI3bIO,
TUIIOM KPUCTAIIMYECKOU PEIIETKU
COCTMHEHUH, NX (PU3UIECKUMU U
XUMUYECKUMH CBOMCTBaMU;
®opmupoBaHue
BAJ1€0JIOTHYeCKUX 3HAHUM:
3HaThH/MIOHUMATB/:

- OMOJIOTUYECKYIO POJIb BOJIBI,
KOJUIOUJIHBIX CUCTEM B KU3HHU
YEJIOBEKA;

®opMHupoOBaHHE IKOHOMHYECKHX
3HAHM:
3HaTh/MOHNMATB/yMeTh
onpeesTh:

- IpUMEHEHNE BOJIbI B
MIPOMBIIIJIEHHOCTH, CETLCKOM
XO3SHCTBE, OBITY U U OCBETUTh
BOIPOC 0 HEOOXOAUMOCTH



https://lesson.edu.ru/04/10
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cOEpEKEeHHS BOJTHBIX PECYPCOB.
@opMHPOBaHHE IKOJTOTHYECKUX
3HAHMIL:
3HaTh/MOHNMATB/YyMeTh
onpeesTh:
- IPUYUHY BOZHUKHOBCHUS
MapHUKOBOTO 3(pdekTa u ero
BO3MOYKHBIE TTOCJICACTBUS;

- 3KOJIOTMYECKU IPaMOTHOE

MIOBEJICHHE B OBITY U
OKpYKarollen cperie.

1.3

XUMHYECKHE p€aKnuu

bubnuoreka [JOK
https://lesson.edu.ru/04/10

®opMupOBaHME IKOHOMUYECKHX
3HAHUI. 3HATH/MIOHUMATh/yMeTh
onpeaesTh:
-yCTaHaBJIMBATh 3aBUCUMOCTh
CKOPOCTU XUMHUYECKOM peakluu 1
CMEIIEHUS XUMUYECKOIO
paBHOBECHSI OT Pa3IUYHbIX
(aKTOPOB C LIEIbIO ONPEACTICHUS
ONTUMAJIbHBIX YCIOBUMI
IPOTEKaHUs XUMUYECKUX
IIPOLIECCOB;
- IPUMEHEHHE AIIEKTPOJIN3a B
IPOMBIIIJIEHHOCTH.
dopmMupoBaHue
BAJ1€0JIOTHYeCKUX 3HAHUM:
3HaTh/MOHNMATB/yMeTh
onpeeyfTh:
- 3Ha4YEHHE IIPOLIECCOB TUAPOIIN3a
JUTsl OOMEHHBIX MTPOLIECCOB,
KOTOpBIE JIEKAT B OCHOBE
KU3HEIESITEIbHOCTH KUBBIX

OpraHU3MOB.

Hroro no pazneny

13

Pa3nes 2. Heoprannueckasi XuMust

2.1

Meramibl

bubnmoreka [JOK
https://lesson.edu.ru/04/10

®opMHupoOBaHHE HAYYHOIO
MMPOBO33pEeHHS:
3HaTh/MOHNMATB/yMeTh
onpeeysTh:

- MaTEpPUAIILHOE €JMHCTBO BELIECTB
MPUPOJIBI ITYTEM COCTABJICHUS
TEHETUYECKUX PSZI0B HEMETAILIOB.
®opMupoBaHUe IKOHOMHYECKUX
3HaHMii: 3HATH/IIOHUMATH/YMETh
onpeesTh:
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- BUJIBl METAJUTYPTHH,
paroHaIbHOM UCTIOIB30BAHUU
METAJLIOB, O CIIOCO0aX 3alUTEI
METAJIJIOB OT KOPPO3HH.

- Pemtenuie 3amau ¢

59 Heme 9 bu6mmoreka [IOK
: METaJLIbI
https://lesson.edu.ru/04/10 | MPO3BOACTBEHHBIM COZICPKAHHEM.
®opMupoBaHUe IKOJIOTHYECKHX
3HaHMii: 3HATH/MIOHUMATH/YMeETh
onpeesTh:
- YyBCTBO OTBETCTBEHHOCTH 3a
MIPUMEHEHHE MOTyYEeHHBIX 3HAHUN
Y YMEHUH, IO3UTUBHOMN POIU
XUMHH B )KU3HU COBPEMEHHOTO
00111ecTBa, HEOOXOIMMOCTH
XUMHUYECKU IPaMOTHOTO
OTHOIICHHSI K CBOEMY 3/I0POBBIO H
53 CBs13b HEOPraHUYECKUX U 5 bubmmorexa [IOK OKpy’Karomeii cpeje;
' OpPraHMYECKHX BEIIECTB https://lesson.edu.ru/04/10 - BJIQJICTh TIPABUJIAMU U
nprueMamu 0e301acHON paboTHI C
XMMHYECKUMHU BEUIECTBAMH U
J1a00paTOPHBIM
00opynoBaHuEM.
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
bubnuoreka [JOK
3.1 XUMHS ¥ )KU3Hb 4
https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 [TPOTPAMME

[Tpu peanuzanuu Paboueit mporpamMmmbl BO3MOKHA HHTETPAIUsl OYHOTO 00y4eHuUs ¢

O6y‘{eHI/ICM C IPUMCHCHUEM JUCTAHIINOHHBIX 06pa3OBaTeJ'ILHHX TeXHOJIOI"I/II\/’I, SJICKTPOHHBIM
O6y‘{eHI/IeM. HpI/I opraHu3anu O6y‘{eHI/I$I C IPUMCHCHUEM JUCTAHITUOHHBIX 06p330BaTeJ'IBHBIX
TCXHOHOFHﬁ, QJICKTPOHHOTO 06y‘IeHI/I$I HCIIOJIB3YIOTCA YKA3aHHBIC B JAHHOM PA3J€JIC DJICKTPOHHBIC

(mdpoBbie) 0Opa3zoBaTeNbHbBIE PECYPCHI.
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HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

Koaun4gecTBO 4acoB

[Ipenmer opraHnueckoil XuMuu, €€ BOSBHUKHOBEHUE, PA3BUTHE

1 1
U 3HaYCHUE

9 Teopust cTpoeHNs OpraHMYECKUX COeUHEHUNH A. M. 1
BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
IIpencraBnenue o kaaccu(UKaUy OPraHMYECKUX BEILECTB.

3 Homenknarypa (cucremMatnyeckasi) U TpMBHAJIbHbIE Ha3BaHUS 1
OpPraHUYECKUX BEILECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUYECKUH psizt 1

5) MeraH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB 1

6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1

7 OTHIIEH U NPONMIIEH — MPOCTEHIINE IPECTaBUTENN aJIKEHOB 1

8 [IpaxTuueckas padora Ne 1. «IlonyyeHue 3TusaeHa u u3ydyeHue 1
€ro CBOMCTB»

9 Ankanuensl. Byranuen-1,3 u metmiOyranuen-1,3. [Tomyuenue 1
CUHTETUYECKOTO KayuyyKa 1 pe3UHbI

10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUN 1
psa. AueTuieH — MPOCTEHIINNA TPeICTaBUTENb aJIKUHOB

11 Boruncnenus no ypaBHEHUIO XMMHUYECKON peakLuu 1

12 Apenbl: 6eH3011 U TOJTyoJ. TOKCUYHOCTH apeHOB

13 I'enernueckas CBS3b YII€BOAOPOAOB, IPUHAICKAIIMNX K 1
Pa3IMYHbBIM KJaccaM

14 IIprpoaHbIE HICTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN a3 U 1
MOTNYTHBIE HEPTSHbIE ra3bl, HEPTH U MPOIYKTHI €€ epepadoTKU

15 [IpupoaHbIE HICTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN a3 U 1
MOINYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepaboTKH

16 KontponbHas paboTa mo pazaeny «YTiaeBog0opOab» 1

17 [IpenenbHbIe OTHOATOMHBIE CIUPTHI: METAHO U ATAHO. 1
Bonopoanas cBsizb

18 MHOroaToMHbI€ CIUPTHI: ATUIIEHTIIUKOJIb U TIIULEPUH 1

19 ®DeHoJI: CTPOCHUE MOJIEKYIBI, PU3NYECKUE U XUMHUYECKHE 1
CBOICTBa, IPUMEHEHNE

20 Anpaerunpl: GOpMaIbICTH U alleTATbICTH. AIIETOH 1




OAHOOCHOBHEIE MPeAeTbHBIE KAPOOHOBBIC KHCIOTHI:

21 MypaBbHHAS U YKCyCHasI 1

99 [IpaxTnueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYyCHOM 1
KHUCIIOTBI»

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTEIH 1
BBICIINX KapOOHOBBIX KHCIIOT

24 MpbLia Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEe 1
JIEUCTBUE

25 CrnoxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1
IMunponus cnoxHbIX 3(UpoB

26 XKupsl: runponan3, NpuMeHeHne, OMOJIOrn4YecKas poJib KUPOB 1

97 VYrneBoabl: cocTas, Kiaccuukanus. Baxxueiinme 1
MPECTaBUTEINN: TII0K03a, (PpyKTO3a, caxaposa

28 Kpaxman u ne/mntosio3a Kak IpupoIHbIC MTOTUMEPHI 1

29 KonTponbhas padota no paszneny «Kucnopoaconepxamiue 1
OpPTaHUYECKUE COCTUHEHHS»

30 AMWHBI: METWJIAMUH U aHUJTUH 1

31 AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OPraHUYECKUE COSTMHECHHS, 1
ux Ouonornyeckoe 3HaueHue. [lentu bl

32 benku kak mpupoHbIe BBICOKOMOJIEKYISIPHBIE COSAMHEHUS 1

33 OCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJICKYIISIPHBIX 1
COECIMHEHU I

34 OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coennHeHui. [limactMaccesl, Kaydyku, BOJJOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoimnuectBo
Ne n/m Tema ypoka 4acoB

1 XUMHYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs KOH(UTYpaIIHs aTOMOB 1
[Tepuoanueckuii 3axon u [lepuoanueckas cucteMa XUMHYECKHX

2 anemenToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOM TeopHeit 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX

3 COEMHEHUI 110 TPYIIaM U MepruoiaM. 3HaueHHE MEePUOIUIECKOTO 1
3aKOHA U CHUCTEeMbI XuMudeckux snementoB J[.. MenneneeBa B
Pa3BUTHUU HAYKH

4 CrtpoeHnue BemiecTBa. XUMUYECKast CBsI3b, €€ BHJIbI; MEXaHU3MbI 1
o0pa3oBaHMs KOBAJIGHTHOM CB3U. BoopoaHas cBs3b

5 BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEHb OKUCTICHUS. 1
BemectBa MONEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS

6 [TonsiTue 0 nUCTIEpCHBIX cucTeMax. ICTUHHBIE U KOJIJIOUIHbBIE 1
pacTBOpbl. MaccoBasi 7107151 BEILIECTBA B pacTBOPE
Krnaccudukaius u HOMEHKIIaTypa HEOPraHUYECKUX COeTMHEHUI.

7 ['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIECTB, PA3TUYHBIX 1
KJIaCCOB
Krnaccudukanus XuMHuecKUX peakinii B HEOPraHMUECKO

8 OpPraHMYECKO XUMUU. 3aKOH COXPaHEHHUSI MacChl BEIIECTB; 3aKOH 1
COXPAHEHHUS U NPEBPAIICHUS YHEPTUU IPU XUMUYCECKUX PEAKIIUIX

9 Ckopoctb peakiun. OOpaTuMble peakuu. XUMHYECKOe 1
paBHOBecHE

10 [TpakTrueckas padota Ne 1. «BrnusiHue pa3nuuHbix GpakTopoB Ha 1
CKOPOCTh XUMUYECKOU PEAKITU
DnekTponuTrueckas aucconuanus. [lonsTre o BOIOpoIHOM

11 nokazarene (PH) pactBopa. Peakuuu nonnoro oomena. I'maponus 1
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

12 OKHCIUTENEHO-BOCCTAaHOBUTENbHBIEC peakinu. [TonsaTue 06 1
3JIEKTPOJIU3E PACIIJIABOB U PACTBOPOB COJICH

13 KonTponbHas pabota no pazueny «TeopeTndeckue OCHOBBI XUMUI) 1
Mertainbl, ux nonoxkenue B [lepuoanueckoil cucreMe XUMHUYECKUX

14 anemeHToB /. 1. MenaeneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB. 1
Oo6mue ¢puznyecKkue CBOMCTBa METAIIIOB

15 CrnaBel METAIIOB. DIIEKTPOXUMUYECKUH s/ HATIPSKESHHIA 1

METAJlJIOB




XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUL, KaJIUA,

16 KaJbIIUHA, MAarHUH, AITIOMUHUN) U UX COCTMHEHUM !

17 XUMHUYECKUE CBOMCTBA XpOMa, MEU U UX COCIUHECHUI 1

18 XuMHYECKHE CBOMCTBA IMHKA, JKeJie3a U UX COeqUHEHUN 1

19 [TpakTruyeckas padora Ne 2. "Pemnienne 3KCriepuMEeHTAIBHBIX 3a/1a4 1
o teme «Metauib»"
Hewmeramnsl, ux nonoxenue B [leprnoanueckoi cucreme

20 XUMHUYECKUX d1eMeHTOB J]. 1. MeHeneeBa 1 0COOCHHOCTH 1
CTPOEHHUS ATOMOB

21 dusnuecKkue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha 1
puMepe KUCiIopoa, cepsl, hocdopa u yriaepoaa)

22 XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCITUHECHHUM 1

23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa U UX COCTUHCHUM 1

24 XHWMHMYECKHUE CBOMCTBA yIIepoaa, KPEMHUS U UX COCUHEHUN 1

25 [IpuMmeHeHne BaKHEHIINX HEMETAVIOB U UX COCTMHEHHMA 1
O060061eHre u cucTeMaTu3alus 3HaHul o Teme «HemeTtansoy.

26 Brruncnenus mo ypaBHEHUSIM XUMUYECKUX pEaKUuil U 1
TEPMOXUMHUYECKHE PACUETHI

97 [IpaxTuueckas padorta Ne 3. «PelieHue skCriepruMeHTalbHbIX 3a/1a4 1
o teme "Hemeramnsl"»

28 KontponsHas pabora o temam «Metamis» u «Hemetamisn 1

29 Heoprannueckue u oprannyeckue Kuciaotel. Heoprannueckue u 1
OpraHUYEeCKUE OCHOBAHUS

30 AmM@oTepHbIe HeoOpraHMYeCKHe U OPraHMYECKUe COSTUHEHUS. 1
I'eneTnueckas CBSI3b HEOPraHMYECKUX U OPTAaHUYECKUX BEIECTB

31 Ponb xumun B o6ecrieueHuH 3KOJI0rH4eCKOM, JHEPTeTUIECKON 1 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUH MEIUIIUHBI

39 [Ipencrasnenus: 00 0OMIUX HAYYHBIX MPUHIUIAX TTPOMBIIIIEHHOTO 1
MOJTYYEHUST BAKHEUIITUX BEIIECTB

33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB 1

34 XUMUS U 310POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYUEHUKA
1. Pymsutuc I'.E., ®enpaman @.I"., Xumus. 10 knacc. — M.: [Ipocsemienue, 2011
2. Pymsuruc I'.E., ®enpaman @.I"., Xumus. 11 kimacc. — M.: [Ipocsemienue, 2011

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
1. bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 kiaccel. Pa3BepHyToe TeMaTHuecKOe
iaHupoBanue o yaeonukam Pymsutuca I.E., ®enpnmana @.I'., Bonrorpan, Yuurens, 2009
2. XMMUYeCKUI 3KCIEPUMEHT B 1IKoJj€. 11 Kiacc: yueOHO-MeToanuecKoe
nocobue/O.C.I"abpuasn, JI.IT.Batouna.-M.: JIpoda, 2005.-208 c.
3. Xumus. Ypoku B 11 kimacce: mocobue aist yuureneid o01meo0pa3oBaTeIbHBIX YIPEK ICHHH /
H.H.I'apa (1 ap.).-M.: [Ipocsemienue, 2009.-111 c.
4. Xumus: 11 knacc: merogumdeckoe nocodue mis yuutens/A.JO.I'paakosa.-M.: ACT, 2006.-158
c.
5. Xomuenko M.I'. COOpHHK 3a/1a4 ¥ YIPaKHEHUH 110 XUMHH.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK






