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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMHUM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHus
pazpabotrana Ha ocHoBe DenepanbHoro 3akona orT 29.12.2012 No 273-®3 «O6
obpazoBanuu B Poccuiickoit ®@eneparnuny, TpeOOBaHUN K pe3ybTaTaM OCBOSHUS
denepanbHOit 00pa30BaTENbHON TPOrpaMMBbl CpeJHEro oOIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIx B DegepalbHOM  rOCYIapCTBEHHOM
obpazoBarenbHOoM ctangapre COQO, c¢ yu€rom Konnenuuu mnpenoaaBaHus
y4eOHOTO MpeameTa
«Xumus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccwiickoit ~ Deneparumy,
peanu3yronMx OCHOBHBIE 00pa30BaTENbHBIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHHM
«Ctpareruu pa3Butusi Bocnutanus B Poccuiickoit deneparuu Ha nepuoa a0 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOuieil ctpareruu oOydeHusl, BOCIIUTAHUS U Pa3BUTHUS 00YUaIOUINXCS CPEICTBAMU
y4eOHOTo IpeIMeTa
«Xumus» g 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBUIIM KOHIICTITYyaJIbHbBIC
nosioxkenuss OI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€NieH, COJIep KaHMs,
pe3ynbTaTOB 00yUEHHUS U TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

XUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpLIAIOIIUM JTallOM pealu3aluu Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJI0OBEKa, a TAK)KE IKOJIOTMUECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3710POBbIO
U TpuUpojHOM cpere. Peannsyercs xumuueckoe oOpa3zoBaHUE OOydarolUXcs Ha
YpPOBHE CpeaHero o0iiero oOpa3oBaHUsi CpeACTBAMH Y4YeOHOTO TpeameTa
«Xumus», colepKaHue U MOCTPOEHUE KOTOPOro OMPEIEieHbl B MpPOTrpaMMe IO
XUMHUHU C YUE€TOM CrielM(UKN HAYKU XUMUU, €€ 3HAUYCHUSI B TTO3HAHUU MPUPOIBI U
B MaTe€pUaIbHOM KU3HU OOIIECTBA, & TAKXKE C YUETOM OOIIMX 1IeJIei U TPUHITUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEJHEro oOLIero
obOpazoBanus B Poccutickoit @eneparu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOylo poJib B
COBPEMEHHOM HUBUJIM3AIMHU, B CO3AaHUM HOBOM 0a3bl MaTepUaTIbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (pOpMUpOBAHUE PAlIMOHATBHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHpE KaK O €IUHCTBE
OpUPOABl M YeJIOBeKa, KoTopoe (OpMHUpPYETCS B XMMHUM HAa OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3U MEXKITY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTIMU PUMEHEHUSI.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO



TpyAa U KHU3HU KaXaoro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHa Ha pELICHUE
rNI00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPAHbI 3/I0POBbSI.

B cooTtBercTBHM C OOmMMM LEMIMH WU TPUHIUIAMH CPEJHET0 OOIIero
oOpasoBanusi conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYECHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O MM JUIsl BbIPAOOTKM  MHPOBO33PEHUECKHX
OpUEHTHPOB, YCIEIIHOIO BKJIOYEHUS B JKU3Hb COLMYMA, HPOJOJIKEHUS
00pa3oBaHUsl B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XHUMHEM.
CocrapnsiomuMu — npeaMera  «XuUMus»  SABISIOTCS  0a30Bble  KypChl  —
«Oprannyeckas xuMus» U «OOmas M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUSI KOTOPBIX SBIIIOTCSI OCHOBBI 0a30BOW HAayKH: CUCTEMA
3HAHUU MO HEOPTaHWYECKOW XUMHH (C BKIIOYEHHEM 3HAHUU W3 OOIled XUMHH) U
OpraHnYecKON XuMuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO0 MHOIo00pasus
BEIIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUIN XUMUHU.

CrtpykTypa coaepkaHus KypcoB — «Oprannueckas xumus» u «OOwmwas u
HEOpraHWYeckas XuMus» CcPOpMHpOBaHA B NpPOrpaMMe MO XMUMHH HAa OCHOBE
CUCTEMHOr0 TOJXO0Ja K H3YyYCHHI0 Y4YeOHOTO MaTepuaia U 0O0yCIIOBJIIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpelelEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCHUYECKOM TEOPUH CTPOEHUS OPraHUYECKHX
COCIMHEHMI, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. CBeneHHss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHHWHW. B Kypce OpraHM4yeckod XUMHH IMOJy4arOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs MMEPBOHAYAIIbHbBIC
MIPEACTABICHHUS] O XUMUYECKOM CBSI3U, KJIACCU(DHUKAMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[log HOBBIM yriIOM 3peHuss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUA
TEOPETUYECKH Marepuan U (AKTOJOTMYECKUE CBEACHUS O BEUIECTBAX M
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHHYecKas
XUMHS» 00yYarolUMCs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTMYECKUX TO3UIUH,
ryo’ke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011aro1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucreMa 3HaHMN O BaXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHHUM, 4 TAKKE O XUMUYECKUX PEAKIHSAX, UX CYUIHOCTU H
3aKOHOMEpPHOCTSX MNpOTeKaHus JononHserca B Kypcax 10 m 11 kiaccos
AJIeMEHTaMHU COJIEP)KAHUS, HMMEIOUUMHU KYJbTYPOJOTHMUECKUI M TMPHUKIIATHON



XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aWUMOCBSI3U XHUMHUHU C
OPYTMMHM HayKaMmH, PacKpbIBalOT €€ POJib B IMO3HABATENBHOM M MPAKTUYECKOU
JESTEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHHMIO YBAXKEHHUS K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPHH W MPAKTHYCCKUX MPIIOKCHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIMIECTBEHHO U JMUYHOCTHO 3HAYUMBIX
mpoOjemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIUBATH WH(POPMAIIAIO H
OPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHWW, PELICHUS WHTEUICKTYyalbHbIX H
AKCIIEPUMEHTAIILHBIX HMCCIEA0BaTEeNIbCKUX 3a7a4. B 1enom conepxkanue yueOHOTO
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  M3YYEHUS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHrEe y OOYYAIOIIMXCS MHPOBO33PEHUECKOM OCHOBBI JJISI MMOHUMAHUS
dunocodckux uaeH, Takux Kak: MaTepuaIbHOE €AUHCTBO HEOPraHUYECKOTO U
OpraHUYeCcCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOCHHUEM, I[103HABAEMOCTh NPHUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA H
pelieHusT TMPOTUBOPEUYUN MEXAy HOBBIMH (akTaMu U TEOPETHYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUH B PEUICHUU AKOJIOTUYECKUX MpoOieM, a
TaK)Ke MpoO0JIeM COepeKEHNs IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TE€XHOJIOTUH U MAaTEPHUAJIOB.

B nnane pemenus 3amady BOCHHUTAHUS, Pa3BUTUA M COI[MATU3ALINHI
00y4YaromMXcsl MPUHATHIE MPOrpaMMONM MO XUMHUU TOAXOAbl K ONPEACICHUIO
COJICp’)KaHUSI W TIOCTPOCHHS TpeAMeTa NpeAycMaTpuBaiOT (GOPMUPOBAHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUMN, UMEIONTUX 0a30BO€ 3HAUCHUE JIJISI PA3TMUHbIX
BUJIOB JICSITENIbHOCTU: pEIIEeHUs TMpo0JeM, IOUCKa, aHaidu3a M 00padoTKU
uHboOpMaIlK, HEOOXOAMMBIX [UJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
HCCIIEI0OBATENIbCKON AEATEIBHOCTH, 3aHUMAIOIIEH Ba)XXHOE€ MECTO B IO3HAHUHU
XUMHUHU.

B mpaktuke mpenonaBaHus XUMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK ¥ Ha YPOBHE CPEIHETO O0Iero o0pa3oBaHus, IPH ONpeISICHUN
COJIEPKATEIIbHOW XapaKTepUCTUKU UEJIed HU3y4YeHUs MpeaMeTa HampaBICHUEM
MEePBOCTETICHHON 3HAYUMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHHUE OCHOB
XUMUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEeIbHOCTU 4YeJIoBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeAMETa SIBJISIETCS BIIOJIHE ONPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3pPEHHUs TJIABHBIMHU LIEJISIMU W3YyYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:

e (QopMupoBaHHWE CHUCTEMbl XHUMHUYECKMX 3HAHUW KaK  BaKHEHIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIOYEBBbIC MOHATHSA, (QyHIAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOEHHUE f3bIKa HAYKH, YCBOEHHWE U TMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IIeHniT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (QopMupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOaX MO3HAHUS



BEUIECTB W XUMHUYECKHX peaKUuid, HEOOXOIUMBIX [JIsl MPHOOpEeTEeHUs
YMEHUM OpUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHMI,
MUMEIOLINX MECTO B IPUPOJIE, B IPAKTUUYECKOM U MOBCEAHEBHOM KU3HH;

e DPAa3BUTUE YMEHUH U CIIOCOOOB IEATEIBHOCTH, CBSI3aHHBIX C HAOIIOAECHUEM U
OOBSICHEHMEM XHMHUYECKOTO 3KCIEPUMEHTa, COOJIIOJICHUEM  IPABUI
0€301acHOro OOpalIeHMsI C BELECTBAMM.

Hapsiny ¢ atuM, coaepraTtenbHas XapaKTepUCTHKA LENed U 3a7a4 U3yYeHus
mpeaMera B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU MPHOPUTETAMHU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpPENoJaBaHUM XUMUM B OOJbIIEH CTENEeHH OTHAETCS  MPEAIOYTEHHE
IPAKTUYECKONH KOMIIOHEHTE COJep>KaHus OOyueHHus, OPHEHTHPOBAHHON Ha
MOJITOTOBKY BBIITYCKHUKA 00I1€00pa30BaTeIbHOM OpraHU3allly, BIIAJICIOIIEr0 He
Ha0OpOM 3HaHUW, a (PYHKIHOHAJIBLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSIMH aKTUBHOTO IOJIYY€HUs 3HAHUN U NPUMEHEHHUS UX B PEajbHOU >KU3HU
JUIS pEIIeHUs] IPAKTUUECKUX 3ajad.

B cBa3u ¢ sTUM npu M3yYEHHM MpeaMeTa «XUMUS» JOMUHHUpYIOLIee
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]auH, KaK:

ajanrauus o0y4yaroumxcs K YCIOBHUSM JUHAMUYHO PAa3BUBAIOLIEIOCsS MHpA,
(opMUpOBaHHE  HUHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO I'PaMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

GopMupoBaHue y OOyyaroUMXcs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIUI), UMEIONIMX YHHUBEPCAJbHOE 3HAUY€HUE JUIsl Pa3IMYHbIX BUIOB
NEeSATEIbHOCTH: PElIeHHs MpoOieM, MOUCKa, aHaau3a U 00paboTKu MHGOpPMALIHH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHO€ MECTO B T[O3HAHWW XHMHH, a TaKXe /I OICHKH C TO3HWIHN
HKOJIOTMYECKON Oe30IacHOCTH XapaKTepa BIMSHHSA BEUIECTB U XUMHUYECKUX
IPOLIECCOB HA OPraHU3M Y€JI0BEKA U IPUPOIAHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yYarOIIMXCS: CHOCOOHOCTH CaMOCTOATENBLHO TPUOOPETaTh HOBBIE
3HAHHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BAThH
COBpEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl MTOMCKA W aHaju3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEpKaHUs;

(dopMHpOBaHKE U Pa3BUTHE Y 00YUAIOLIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS1, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU MU MPOBEIACHUH XHUMHUYECKOIO
JKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOOyvarommxcsa YyOeXKIEHHOCTM B T'yMaHHUCTHUYECKOM
HAIPaBJIEHHOCTH XWUMUH, €€ BaXXHOH pPOJM B peUICHUH TIJI00aJbHBIX MpoOsieM
pPalMOHAIBHOIO MPUPOIONOJIB30BAHUS, TTOTIOJHEHUS HEPIEeTUUECKUX PECYPCOB U
COXpaHEHUsI MPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO



OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUs OTBITA
UCTIOJB30BAaHUSl TOJIYYCHHBIX 3HAHWHM MJIsi TPUHATHS TPaMOTHBIX DEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECCKHUMH SBIICHUSMHU.

B ydeOHOM maHe cpemHero oOmero oOpa3oBaHUS TPEAMET «XUMUSD»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHON oOmactn «EcTecTBEeHHO-HAYUYHBIC
IPEIMETHD».

OO6m1ee 9nciio 9acoB, OTBEAEHHBIX IS H3yUYCHUS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero obuiero odpazoBaHus, cocranisieT 68 yacoB: B 10 knacce — 34 yaca (1
yac B HeJento), B 11 kinacce — 34 yaca (1 gac B Heiemo).



COILEPKAHHUE

OBYYEHMUA 10 KJIACC

OPT'TAHNYECKASA XUMUSA

Teoperuyeckue OCHOBbI OPraHUYeCKON XUMUM

[IpeameT opraHnyecKkol XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BELIECTB M MaTepHalioB. Teopus CTPOECHHS OPraHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHHU. CTPyKTypHBIE (HOPMYITbI
OpraHMYECKUX BelIeCTB. l'oMonorus, wu3zoMepusa. XUMUYECKas CBiI3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluyu OpraHuYecKkux BemecTB. HomeHknarypa
OpraHUYEeCKUX COEIMHEHMM (cucTeMaTHyecKas) W TpHUBUAJIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3llaMy OpraHMYEeCKMX BELIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKHX BEUIECTB, HAONIOJACHHE U
OMKCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
MIpY HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yruaesoaopoasl

AnKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
MPOCTEUIINE NPEICTABUTENN aIKaHOB: (DU3UUYECKME U XHUMHYECKHE CBOWMCTBA
(peakuuu 3aMelIeHUus] M TOpPEHHUs), HaXOXKJACHHE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKAN psiAl. DTHIEH U NPOINUIIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MUYECKME M XHUMHUYECKHE CBOWCTBA
(peakuuu TrUAPUPOBAHUSA, TaAJIOTCHUPOBAHMS, THApPATALWN, OKHUCIEHUS W
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u metunOyraauweH-1,3: cTpoeHHE, BaKHEHIITHE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETUYECKOTO
KaydyKa U pE3UHBI.

AJIKWHBI: COCTaB 151 O0COOEHHOCTH CTpPOCHUH,
FOMOJIOTUYECKUI psaa. ALETWICH — MPOCTEUIIINI NPENACTABUTEND
QJIKWHOB: COCTaB, CTpOEHHE, (U3MYECKHUE W XUMUYECKHE CBOICTBa (peakuuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THIpATalMd, T[OPEHMs), TMOIYYCHUE H
npuMeHeHue. Apensl. beH3on: coctaB, cTpoeHue, (pU3MUECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TaJOr€HUPOBAHUS WM  HUTPOBAHMS), TMOJYyYEHUE U
npuMmeHeHue. Tonyon: cocmas, cmpoenue, Qusuyeckue u XumuieckKue c8olucmed
(peakyuu  2ano2eHUpoBanuUs U  HUMPOBAHUS), NOJYYEHUe U  NPUMEHEHUe.

TokcuyHOCTH apeHOB. I'eHeTHdeckas CBs3b MEKIY
YIJIEBOJAOPOJAMH,



MPUHAJICKAIIIMHE K Pa3IMYHBIM KJIACCaM.

[IpupoaHbie MCTOYHUKH YTriaeBOAOPOJOB. [IpupoaHbiii Ta3 W mMOmyTHBIE
HedTanbie Ta3bl. Hed1h un e€ mpoucxoxaenue. CrnocoOwl nepepaboTku HedTu:
MEPErOHKa, KPEKUHI (TEepMHUYECKHM, KaTaIUTHYECKHil), mnuponu3. IIpomyKTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBbIi
yroJib ¥ MPOAYKTHI €ro MepepadoTKH.

OKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HMX NPEBpPAILLCHUM:
03HaKOMJIEHHE C 00pa3liaMt IJIACTMACC, Kay9yKOB U pe3uHbl, Kouiekiuu «HepTh»
U «YTOJb», MOJICTMPOBAHUE MOJIEKYJ YIJIEBOJAOPOAOB M TajJOre€HONPOU3BOIHBIX,
MPOBEICHUE MPAKTUICCKOM PabOThI: MOyUYeHUE ITUIICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnbie 3anaun.

BeluucineHnuss mo ypaBHEHUIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKLMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUHN).

Kucnopoacoaepxaime oprannyeckue coeJHHEeHHU

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TaHOJ: CTPOEHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (pE€aKUUMU C AKTHUBHBIMM METaJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoIopoaHbie CBA3M MEXITY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHNU3M YeJIOBEKa.

MHOroaroMHble  CHOUPTBL. OJTWJIEHIVIMKOJAb W  IJIMIEPHUH: CTPOCHHE,
(¢u3nueckue W XUMUYECKHE CBOWMCTBa (B3aUMOJEHCTBHE CO UICJIOYHBIMU
METaJUlaMH, KaueCTBEHHAas peakluus Ha MHOrOATOMHBbIE CHUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[puMeHeHre rmmuepruHa u STUICHTITUKOJIS.

@deHoJ: CTPOCHHE MOJICKYJbl, (QU3NYECKHEe UM XHUMHYECKHE CBOMCTBA.
Toxcuunocth ¢enona. [Ipumenenue dhenona.

Anpperunpl U kemonvl. DopMalbIerui, AauETaNbIETHUI: CTPOCHHUE,
(¢u3nyeckue U XUMUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJTyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasi KMCJIOTBI: CTpO€HUE, (U3HUECKHMEe M XUMHYECKHE CBOMCTBa (CBOMCTBA,
oO1ue 11 Kjacca KUCIOT, peakius dTepudukanum), mojlydeHue U MpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEJACTABUTENM BBICHIMX KapOOHOBBIX
KHCJIOT. MbljIa KaKk COJM BBICIIMX KaPOOHOBBIX KMCJIOT, WX MOIOILEE JEeHCTBHUE.

Cnoxnble 3Qupbl KaKk MNPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus

CJIOKHBIX 3(UPOB.

Kupsl. ['maposms xupos. [Ipumenenue xupoB. buosnornueckas poiib KUPOB.

VYrneBoapl:  cocTaB, KiIacCHU(UKalus  yrieBoJoB  (MOHO-, JU- U
noiucaxapuabl). [1r0ko3a — MPOCTEHIIMI MOHOCAaXapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe U XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHUE C
ruapokcuiom menu(ll), okucienne ammuadHbiM pacTBopoMm okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXOXJACHHWE B MPUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. dotocunTe3. pyKTo3a Kak U30Mep IITIOKO3bI.



Kpaxman u nemtrono3a Kak mpupojHblie nonumepbl. CTpoeHue Kpaxmalia U
LEJLUTIOJIO3BI.

du3nvecKre U XMMUUYECKUE CBOMCTBA KpaxMalia (TUIpOJiu3, KAYeCTBEHHAs PeaKIus
C UOJIOM).

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BELIECTB WU UX MPEBPALICHUI:
MpOBEJCHNE, HAONIOJICHUE W ONHMCAHHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJIHOATOMHBIX CHUPTOB (OKUCICHHE 3STaHOJA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCUCTBUE TIIUIIEPUHA C
ruapokcusiom meau(Il)), anbrerugoB (OKUCIEHUE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapokcumom wmemau(ll), B3aumoneicTBHE Kpaxmanga C HOJIOM),
MPOBEJICHUE MPAKTUIECKOM pabOThI: CBOICTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérurlie 3amaun.

Boruncnenuss mo ypaBHEHMIO XUMHYECKOW peakmuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKIIMH MO U3BECTHBIM MAcCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

A3oTcoaeprkamme OpraHnuecKre COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XMUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe rimiuHa). buomornueckoe
3HaYeHUuEe aMUHOKUCIOT. [lentuapl.benku kak nmpupoaHbIE BEICOKOMOJIEKYIISIPHBIC
coequHeHus. llepBuyHasi, BTOpUYHAs W TpETUYHAA CTPYKTypa OCJIKOB.
XYUMHUUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlUs, KAYECTBEHHbIEC PEaKIUu
Ha OEJKH.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaAIICHUN:
HAOJIIOICHHUE U OMKMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIus OCJIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKkyJIsipHbIE COeTUHEHMSI

OCHOBHBIEC MOHSITUS XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSSI MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN —
NOJIMMEPHU3ALMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W UX MPEBPAILICHHI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOIAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBS3EU NMPU U3YUYEHUU OPraHUYECKOW XMUMHUU B

10 kytacce ocymIecTBIISIETCS Y€pe3 MCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-

HAay4YHBIX MOHSATUN, TaK W TOHSTHH, SIBISIOMIMXCS CUCTEMHBIMU JIJISI OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKiIa. OOIIMe eCTECTBEHHO-HAYYHBIC

MOHATHUS: SBJICHWE, HAYYHBIM (haKT, THUNOTE3a, 3aKOH, TEOPHS, aHan3,
CUHTE3, KJacCH(UKaIus, IEPUOANYHOCTh, HAOTIOICHHE,
U3MEpPEHHE,

SKCIIEPUMEHT, MOJICTTUPOBAHUE.
®usuka: wMaTepusi, DHHEpPrusi, Macca, aTroM, DBJIEKTPOH, MOJEKYJa,



DHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.
buonorus: knerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHuHTE3, OMOJOTMUYECKH aKTHBHBIE BellecTBa (OENKH, YIJIEBOMbBI, >KUPBI,
dbepMeHTHI).
['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAeMbIE, TOTLIIMBO,
pecypcbl. TeXHONOTHS: THINEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIHLHOTO
MUTAHUs, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHUE MpernapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XUMUM

XAMUYECKHM dJIeMEHT. AToM. Sapo aromMa, H30TONBI. OJIEKTPOHHAsS
000JI0YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeesieHnsl 3JEKTPOHOB MO OpOUTaIsIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

Ilepnomnyeckuil 3akoH U Ilepuoguyeckas cucreMa XUMHUYECKUX DIIEMEHTOB
. 1. MenneneeBa. CBs3b NMepuoanYEcKOro 3akoHa u lleprognyueckoil cUCTEMBI
xuMudeckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIMIaM U TEpPHOJIaM.
3HavueHuE NEPUOANYECKOIO 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemecTBa. XUMHYECKas CBSI3b. BUAbl XHUMUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJIIpHAs M TOJSpHAs, MOHHAsg, MeTajuinueckas). MexaHu3mbl
o0pa3oBaHMsI KOBAJIGHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH M JOHOPHO-
aKklenTopHblii). BomoponHas cBs3b. BaneHTHOCTh. DJIEKTPOOTPUUATEIBLHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBA BEIECTBA. THIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

IlonaTe O nucnepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10Ji BEIIECTBA B paCTBOPE.

Knaccuduxanust HEOPraHUYECKUX COCIMHCHUU. Howmenxkimarypa
HEOPraHWYECKUX BeEIIEeCTB. ['eHeTMyeckas CBsA3b HEOPTraHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuusa. Knaccupukauumss XMMHYECKMX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOW XMMHMH. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.



CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT pa3inyHbIX pakTtopoB. OOpaTuMbie
peakuuu. XuMHUYecKOoe paBHOBecHe. DaKTOpbl, BIMSIOIIME HA COCTOSHHE
xuMu4eckoro pasHosecus. [Ipunnun Jle llarense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciiadblie aneKkTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, EJIOYHAS.

OKUCANTETBLHO-BOCCTAHOBUTEIBHBIE PEAKLINU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUS BELIECTB W UX MPEBPALLCHHI:
nemoHcTpauus Tabnun «llepuoanueckas cucrema xumudeckux anemeHTos 1. M.
MenneneeBay, U3ydeHUE MOJENECH KPUCTATUIMYECKUX PEIIETOK, HAONIOJEHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa30KEHUE TIEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUU KaTaau3aTopa, ONPEICIICHUE CPEALl PACTBOPOB BEILIECTB
C TIOMOUIBIO YHUBEPCAJIBHOTO HMHAMKATOpPA, PEAKIMH HOHHOrO OOMEHa),
IIPOBEJICHUE NPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEeaKIum».

Pacuérnrie 3agaun.

Pacuétsl 10O ypaBHEHUSAM XHUMHYECKUX pEakluii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C HCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannyeckass xumust

Hemeraimel.  Ilonoxenune HemerauioB B Ilepuoandeckoir  cucreme
xuMuueckux siemeHtoB JI. M. MenaeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®du3znyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XHUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETA/UIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdhopa, yriepoga U KpeMHHS) U UX  COCOUMHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPIKAITUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprMeHeHnEe Ba)XKHEVIINX HEMETAJUIOB U UX COCIUHEHU.

Metamnsl. I[lonoxenne meramioB B Ileproandeckoil CUCTEME XUMHYECKHUX
anemeHToB /. M. MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI BJIEKTPOHHBIX 000JI0YEK
atoMoB MetayioB. OOmue dusndeckue cBoiicTBa MeTayuioB. CrijlaBbl METaJUIOB.
DJIEKTPOXUMHYECKUN PsiJT HAMIPSXKEHUI METaJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, KaJlWM, KaJbIIUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mme crmocoObl TONy4YeHHS METaIoB. lIpruMeHeHne MeTawioB B OBITY H
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJbl HM3Yy4YEHHUS BEIIECTB W MX MPEBPAICHUN:
U3y4YeHHUE KOJUIeKUMU «MeTamibl U CIUIaBb», 00pa3loB HEMETAIOB, PEIICHHUE
AKCIIEPUMEHTANIbHBIX 3aJa4, HaOJIOJEHHE M ONHCAaHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE TMAPOKCHAA ATIOMUHHUS C pacTBOpamH
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKIIMU HA KATHOHBI METAJLIOB).

PacuéTHrble 3agaun.

Pacuérel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,



pacuéTel Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuA U KU3Hb

Ponp xumum B 0OEClEYeHMH 3KOJIOTMYECKOW, SHEPreTUUEeCKOW U MUILEBOU
0€30MacHOCTH, pa3BUTUU MeAULMHBL. [IOHSATHE O HaydHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUHN.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHLHUINAX [TPOMBIIIJICHHOTO
MOJIyYEHUS] BaXKHEHIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXKHEHIIME CTPOUTEIIBHBIC
Marepualbl, KOHCTPYKIHOHHBIE MaTe€pHalbl, KpAaCKH, CTEKJIO, KEpaMuKa,
Marepuaibl JUIs 3JEKTPOHUKH, HAHOMAaTepHalbl, OPraHWYECKUEe U MHUHEpaIbHbIC
yaoOpeHus.

XAMHUS U 3J0pPOBbE YEJIOBEKA: IPABWJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, paBuia 0€30MMACHOrO UCIIOIb30BaHUS MPENapaToB OBITOBOW XUMUU B
IIOBCETHEBHOM KU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamuss  MeXNpeaMETHBIX  CBsi3ed TpU  HM3yYCHUH  OOIIed |
HEOpPraHM4eCcKor XuMuM B 11 Kitacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
OOIIMX EeCTeCTBEHHO-HAYUYHBIX TOHSATUM, TaKk W TOHATUM, SBJISIOMIUXCA
CHUCTEMHBIMH I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE TMOHSATHSA: HAyYHbIH (PakT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, Kiaccudukaus, MEPUOJUYHOCTh, HAOIIOJICHHE,
JKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHNE, SIBICHUE.

®u3uka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PATMOAKTUBHOCTh, MOJIEKYJIA, SJHEPT€TUYECKUI YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHE BETUYUHBI MU €AUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, oOpraHuMsM, JKOCHUCTEMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadus: mMuHEpanbl, TOpHBIC MOPOJBI, MOJE3HBIC HMCKOMAeMBbIC, TOILIMBO,

PECYPCHI.
TexXHOJIOTHS: XUMHUYECKash MPOMBIIUICHHOCTh, METaUTyprusi, MPOU3BOJCTBO

CTPOMTENIBHBIX MAaTEPUANIOB, CEJILCKOXO3AUCTBEHHOE IPOU3BOJCTBO, IHIIECBas
MPOMBINIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETUYECKUX IIPENnaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHasoB,
ANEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[MTPOI'PAMMBI
[I0 XMMHNN HA BA30BOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA



JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHS
OoOyJaronMMuUCs TMPOTpaMM CpemHero oOmero o0pa3oBaHus —(JIMYHOCTHBIM,
METanpeaIMETHBIM M MpeaAMeTHbIM). HaydHOo-MeTonudeckoil OCHOBOM IS
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOILEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCcTBHM C CHUCTEMHO-IEATEIHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YpPOBHE CpEIHETro
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIUMUCS POCCUUCKON TPaKJAHCKOM HWJIECHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOONPEEIEHUIO;

HaJIM4Kie MOTUBAIIMU K 00YUEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUH JTUYHOCTHU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTaHOBKAMH, MPHUCYIIUMHU IIETOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHusl;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
IEJIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS» JOCTUTAIOTCS B
€IMHCTBE YYEOHONH U BOCIUTATEIbHOM JESATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HAealaMH POCCUMCKOr0 TpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMu U MpaBuUjaMH  MOBEAEHHUS,  CIIOCOOCTBYIOIIMMM  Ipoleccam
CaMOTIO3HAHUS, CaMOPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
00yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh ONBITA TIO3HABATENFHOM W TPAKTHUYECKOW NEATeIbHOCTH
oOyyaroluxcsl Mo peajn3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
4acTH:

1) rpaKIaHCKOI0 BOCIIMTAHNSA .

0CO3HaHUs 00yYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABOMOPSJIKY;

MIPEACTABJICHUS] O COILMAIBHBIX HOPMax M MPaBWIIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOMN ACATEILHOCTH MPH CO3JaHUH YISOHBIX
MPOEKTOB, PEIICHUN YUYeOHBIX M MO3HABATEIBHBIX 3a/1a4, BHITTOJTHEHUH XUMUIECKIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U

apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUOB YIECOHOU NeATEIHLHOCTH;
2) IaTPUOTUYECKOT0 BOCIIUTAHMS!



[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJeIUI0
OTEUECTBEHHOU XUMMUH;

yBaXEHUSI K TMPOIECCY TBOpUECTBA B OOJACTH TEOPUUM U MPAKTUYECKOTO
OPUMEHEHUS XUMHH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh pe3yJbTaT
JUTATENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSTHHOTO TPYy/1a YYEHBIX U MIPAKTUKOB;HHTEPECA U TIO3HABATEILHBIX MOTHBOB B
MOJIYYCHUH U TOCJEIYIOUIEM aHaiu3e MHGOPMAIMU O MEPEIOBbIX JOCTHKEHUSX
COBPEMEHHOM OTEYECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPaBCTBEHHOT'O CO3HAHMSI, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIC ¢ XHMHUYECKUMU SIBJICHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh HA MOPAJILHO-HPABCTBCHHBIE
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE IMOBEIECHHWE M TOCTYIKH CBOWX TOBAPHIICH C
MO3UIMIA HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TMOCJEICTBUM ITUX
MOCTYIIKOB;

4) hpopMHUpPOBaAHUSI KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl 1IEHHOCTEH 3J0pOBOro M 0O€30IMacHOro obpasza KU3HH,
HE00XOJAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOMIo/IeHrs TIpaBuil OE30MaCHOTO OOpallleHUs C BEIIeCTBaMHU B OBITY,
MOBCEHEBHOM JKU3HU U B TPYAOBOM JEATEIHHOCTH;

MMOHVMAaHWSI [IEHHOCTH TIPaBWUJI HHIWBUIYAJILHOTO |

KOJUICKTUBHOTO  0€30MacHOTr0 MOBEACHUS B CUTYaIUSX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAaHMS MOCJEACTBUI U HENMPUATHS BPEIHBIX MPHUBBIUEK (yMOTpeOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) TPYAOBOIr0 BOCIIMTAHMSA:

KOMMYHHUKaTUBHOMN KOMIIETCHTHOCTH B

y4eOHO-MCCIIeI0BATEIbLCKOM
JIESITEIbHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOU U
JIPYTUX BUIAX JACATCIBHOCTH;
YCTAaHOBKH Ha aKTHUBHOE y4yacTue B pelIeHun
MPaKTUYSCKUX 3a/1ad COIMAILHOW HAINPaBJICHHOCTH (B paMKax
CBOET0 KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY M3YUCHHIO TpodecCuil pa3inyHOro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHH;

YBaXEHUS K TPYY, JIOJAM TPY/la U pe3yJbTaTaM TPYI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAJIbHOW TpPaeKTOPUHU
oOpaszoBaHus, Oyaymieil mnpodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;



6) IKOJIOrHYEeCKOIro BOCITUTAHMS:

AKOJIOTHYECCKU IIEIeCO00Pa3HOr0 OTHOIMIEHUS K TPHPOJAC, KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUs TJIOOAJIBHOTO XapakTepa H3KOJOTHYECKHX MpOOJeM, BIUSHUS
SKOHOMHYECKHUX MPOIECCOB Ha COCTOSHUE IPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HAaHHUSA HEOOXOAUMOCTH HCIIOJIB30BAaHUSA [JOCTIDKEHUA XHUMHHU JIJId
PEIICHUS BOIIPOCOB PAIIMOHATILHOTO TIPUPOJIOIIOIB30BAHUS;

AKTUBHOTO HETIPUATHS JCHCTBUH, MPUHOCAIIMX BPEa  OKpYXKaromen
MPUPOTHON Cpelie, YMEHHUS MPOTHO3UPOBATh HEOIATONPUSITHBIC SKOJOTUYECKUE
TIOCJICJICTBUS MPEATIPUHUMACMBIX ACHCTBUI U MPEIOTBPAIATh UX;

HAJIMYUS PA3BUTOTO AKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHICCKON KYJIbTYPHI,
OITBITA JIEITEIbHOCTH 9KOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B ITO3HABATEIIPHOW, KOMMYHUKATUBHOW W COIIMAIBLHOMN
IpaKkTHKe, CIIOCOOHOCTH MW YMEHHUS aKTUBHO IPOTHUBOCTOATH HJICOJOTHH
xemodoOouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MTPaKTHKH;

NOHMMaHUs cheuu(UKM XUMUU KaK HayKd, OCO3HaHus €€ poiu B
(opMUPOBAHMN PALMOHAJIBLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUHM LEIOCTHOIO
MPEACTABICHHUS] 00 OKpPYXAIOLEM MHUpPE KaK O €JUHCTBE MPUPOJBI U YEJOBEKA, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH NpOoOJeM COXpaHEHUS
IPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B  0OCOOOW 3HAYUMOCTH XHMHH JUIsI  COBPEMEHHOMU
UUBUJM3AIMKA: B €€ T'yMAaHUCTUYECKOM HAIPaBIECHHOCTH M BaXXHOM pPOJIU B
CO3J]aHUU HOBOMW 0a3bl MaTepUadbHON KYJIbTYpPbl, PEIICHUU TJIO0AIBHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUILIEBON U
AKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHUU MEIULMHBI, OOECIEYEHUU YCIOBHM
YCIIEITHOTO TPyJa M OSKOJOTMYECKM KOM(OPTHOM JKHU3HM KaXJOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHMMaHHs CYLUIHOCTH METOJO0B
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
HOJTyyaeMble 3HAHUS AJI aHAJIU3a U OOBSICHEHUS! SBJICHUN OKPYKaOILEro MUpa u
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 0O0CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4yHbIX (AKTOB H MMEIOIIMXCS JAaHHBIX C IeJblI0 MOJXYy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHWMHUYECKUE 3HAHUSA IS
pelieHus npobyieM B PeabHbIX KU3HEHHBIX CUTYalIUsAX;

MHTEpECca K MO3HAHUIO U UCCIIEIOBATENBCKOM 1€ATEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;



MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccuoHanbHON
JESITEIbHOCTH.
METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS y4eOHOTO TMpenMera « XUMUs» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMbIe i1 (OPMHUPOBAHHMSI ~ MHPOBO33PECHHUS  OOYYAIOIIUXCS
MEXTUCITUTUTMHAPHBIC (MEXIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPaXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa U CHEMU(GUKY METOJOB TIO3HAHUS,
HCIIOJI3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
IPOIIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIeI0BaHNE, HAOIIOICHUE, U3MEPEHIE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHBIC Y4UeOHBIC NEWCTBHS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecreunBarome (dbopmHpoBaHue (yHKIHOHATIBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYaroInXCs;
CIIOCOOHOCTB oOyuJaromuxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIe pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYJISTUBHBIMHU
JICUCTBHUSIMU.

OBJuaagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbHBIMMU
JAeHCTBUAMMU:

1) 6a30Bble JIOTHYECKHE IeliCTBHUS:

CaMOCTOSATENIbHO  (OPMYJIHPOBATh W aAKTyalIM3UpoOBaTh  MpoOsieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

OTNpEeNeNiaTh IeIU ACATEeNbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMU IEJISIMU;

MCII0JIb30BaTh TMPHW OCBOCHUU 3HAHMU MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKU MOHSTUM M YCTaHABJIMBATH MX B3aMMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JJIsl OOBICHEHUS OTNIEIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAHUS U KPUTEPHUU ISl KilacCU(UKAIIUU BEIIECTB U

XUMUYECKUX PEAKIIU; YCTaHABIUBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U

MEK]ly U3YyYaE€MbIMHU SIBICHUSIMU; CTPOUTH JIOTUYECKHE PACCYKACHUS

(MHAYKTUBHBIE, JNETYKTUBHBIE, T10 aQHAJIOTHH ),
BBISIBJISAITH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B pacCMaTPUBAEMBIX SBJICHUSX,
(bopMyIHpPOBATH BHIBOBI U 3aKITIOUYCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJEIH, TPEOOPA30BBIBATH MOJIECIBHBIE TPEACTABICHUS] — XUMUYECKUM
3HAK (CMMBOJI) DJIEMEHTA, XUMUYeCcKas popMylia, ypaBHEHUE XUMHUECKOU PEaKIINH
— TIPU PEIICHUU YYEOHBIX TMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHSTH



Ha3BaHHbIE MOJIEJIbHBIE MPEICTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX NPHU3HAKOB
U3y4aeMbIX BEIECTB U XMMUYECKUX PEAKIIU.

2) 0a30BbIe HCCJIEA0BATEIbCKUE 1CHCTBHA:

BJIQZIETh OCHOBAaMH METOJIOB HAYYHOT'O IIO3HAHMS BEIIECTB U XWMHYECKHX

peaKLui;

(GopMyTUpOBATh LIEIH U 33/1a4U UCCIICOBAHUS, NCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HaHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATEJIBHOIO IUIAHUPOBAaHUS W MPOBEICHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0aTh 332 XOIOM
mpolecca, CaMOCTOATEIbHO MPOTHO3MPOBATh €r0 pe3ysbTaTr, (OopMyIUpOBaATH
000011IEHHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHNUSA,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOJAETIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIIENOBATENIbCKOM M MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MMOMCKY METO/JOB pEHIECHUs MPAaKTHUYECKUX 3a7ad, MPUMEHEHUIO pPA3JIHYHbIX
METOJIOB ITO3HAHHS.

3) padora ¢ undgopmanueii:

OPUEHTHPOBATbCS B pA3IUYHbIX MCTOYHMKAX HHpopmanuu (Hay4HO-
MOMyJIsipHasi JIUTEpaTypa XUMHUYECKOIO COJEp)KaHMs, CIPaBOYHbIE I0COOHS,
pecypcebl IHTEpHETa), aHanu3upoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (HOpM
MIPE/ICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTb;

(GopMyIupOBaTh 3alpOChl U NPUMEHATH PA3IUYHBbIE METOJbl IIPU MOUCKE U
orOope wuH(pOpMaIMK, HEOOXOAMMOW i BBINOJHEHUS YYEOHBIX 3aaad
OITPENICIIEHHOTO TUIIA;

MpuoOpeTaTh OMbIT HUCHOJIb30BAaHUS HH(DOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEACTaBICHUS
uH(popmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAy4YHBIA A3BIK B KayecTBe CpeAcTBa npu padbore cC
XUMUYECKON uH(pOpMalMeil: TpUMEHATh MeEXIpeAMeTHbIe ((usnyeckue u

MaTeMaTU4YECKHE) 3HAKH U CUMBOJIBI, (hOpMYJibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISIIHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMUA KOMMYHUKATUBHBIMU JA€HCTBUSIMH

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOI TeMbl B XOJI€ IUAJIOTa W/UITN
JUCKYCCUHM, BBICKa3bIBaThb  WjaeH, (GOPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MIPEIJIOKEHHON 3a/1a4H;



BBICTYINIaTh C TPE3CHTAlMEN pe3ylbTaTOB IO3HABATEIBHOW JESITEIHHOCTH,
MOJYYEHHBIX CAMOCTOSTENIEHO UM COBMECTHO CO CBEPCTHUKAMU P BBITOJIHEHUH
XMUMUYECKOTO 3KCIIEPUMEHTa, MPAaKTUYECKON pabOThl MO MCCIEAOBAaHUIO CBOICTB
M3y4aeMbIX BEILECTB, peaTu3aluu yueOHOro MpoeKTa U (HopMyIHpoOBaTH BHIBOBI
Mo pe3yiabTaTaM MPOBEAEHHBIX HCCIIEIOBAaHUM MyTEM COTJIACOBAHUS MO3UIUN B
xoze 00CyKIeHUs: 1 0OMeHa MHEHUSIMHU.

Ogi1ageHne YyHUBEPCAJIbHBIMY PeryJITUBHBIMU JICHICTBUSIMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NesITeIbHOCTb, OIpenenss e€ Leau W 3aJayd, KOHTPOJMpPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpeajaracMblii alropuT™M JEHCTBHHA TpH
BBIIIOJIHEHUHM YYEOHBIX W UCCIEAOBAaTENbCKUX 3aj1ad, BbIOMpaTh Haubolee
3¢ (deKTUBHBIA CMOCOO0 WX peHIeHHs C YYETOM TMOMYYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalln3a
U CAaMOOLICHKHU.

HPEIMETHBIE

PE3YJIBTATDBI 10 KITACC

[IpenmeTHbIE pe3yJbTaThl OCBOCHHUS Kypca «Opranndeckast XUuMHs» OTPAXKAFOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH O XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO- HAy4YHOW KapTUHBI MHUpPa, POJH XHMHUU B ITIO3HAHWUU SBJICHUH
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JJIsSI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJIOTHYECKH O00OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOTHOM
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWK, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHSTUS (XUMHYECKUM DJIEMEHT, aToM, »JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTb, SJIEKTPOOTPHUIIATETbHOCTb, XUMHUUECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas M COKpaliéHHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH 00BEM, YIJIEPOJMHBIA CKeneT, (yHKIHOHAIbHAS TpYIIa,
paauKall, U30MEPHUs, U30MEPHI, TOMOJIOTUYECKUN PAll, TOMOJIOTH, YTIIEBOAOPOIbI,
KUCJIOPOJT Y a30TCOAECPkKAIME COCAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHHUSI); TEOPUHN U 3aKOHBI (TCOpHUSI CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XWMHWH, MHPOBO33PCHUYECKUE 3HAHUS,
JIeKAIIME B OCHOBE NOHHWMAHUS MPUUYMHHOCTA M CHUCTEMHOCTH XUMHYECKHX
SBJICHUN, (PAKTOJOTUUECKHE CBEJEHUS O CBOMCTBaX, COCTaBe, IOJYYCHUU U
0€30macHOM HCIIOJIh30BAaHUM BAXKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMU JICATEIIbHOCTH YETIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSTHUH,



YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSTUS MIPU
ONMCAHUU COCTaBA, CTPOCHHUS U MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUM;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIHKY JJIS
COCTAaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJICNIA MOJIEKYJ OPraHMYECKUX BEIECTB ISl WUTIOCTPALUA X
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH NMPUHAIJEHKHOCTh H3YYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTAaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIaCCy/Tpyniie COeMUHEeHUN (YTIeBOJOPObI, KHCIOPOA W  a30TCOJEpIKAIIHE
COCIMHEHMS,  BBICOKOMOJICKYJISIPHBIE COEIWHEHHUs), JaBaTh WM Ha3BaHUS TIO
cuctematudyeckoit HomeHkiatrype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMUJICH, AalleTHIICH,
ATUJICHTJIMKOMb, TIULEpUH, (PeHos, (popManbierus, aneraabIeruj, MypaBbUHas
KHUCJIOTa, YKCYCHasi KUCJIOTa, OJICMHOBAsl KMCJI0Ta, CTEApUHOBAsI KUCIIOTa, TJII0K03a,
bpykTO3a, KpaxMal, eJUTI0103a, TIUIKH);

c(hOpPMUPOBAHHOCTh YMEHHUSI OMNpEACIATh BHJAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCANHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTh YMEHUS NPUMEHSATH IOJOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XUMHUYECKHE CBOMCTBAa TUIUYHBIX MPEICTABUTEIEH pa3IMYHbIX
KJIACCOB OpPraHWYECKUX BEIIeCTB (METaH, 3TaH, JTWJICH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, metundyranuen-1,3, OeH30/, METaHOJ, ATAHOJ, ITUJIECHIJIUKOJb,
rIIAIepyH, (EHOJI, alleTalbIeTH, MypaBbUHAsS W YKCYyCHas KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHCHUSIMH COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIUi C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN ra3, Yrojhb), CIIOCOObI UX MepepabOTKH U MPAKTHUUECKOE
IpUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHM TPOBOJUTH BBIUUCICHUS TIO0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUHN);

c(hOPMHUPOBAHHOCTh YMEHHI BJIaJIETh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METOJIaX HAyYHOIr'O MO3HAHUS, UCIIOJIb3yEMbIX B XUMUH MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX sBJICHUMN (HabOt0eHUEe, U3MEPEHHE, DKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS [JI1 TPUHATUS pEHICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;



c(hOpPMUPOBAHHOCTh YMEHHM COOIIOAATH MPaBHIia MOJIb30BAHUS XUMUYECKON
nocy0M M J1abOpaToOpHbIM O0OpPYJOBaHMEM, a TAaKXKe IpaBwia OOpallleHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN TUIAHUPOBATh W BBIMOJIHATH XUMUYECKHIA
AKCIIEPUMEHT (ITPEBPAILLECHHS] OPIrAaHUYECKUX BEIIECTB PH HATPEBAHUU, MTOIYUECHHUE
STWIIEHA M M3Y4YEHHE €ro CBOMCTB, Kadye€CTBEHHBIE pEAKIUM OpPraHU4YEeCKUX
BELIECTB, JCHATypalus OEJIKOB IPU HArpeBaHUM, LIBETHBIE peakluu OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKH OE€30MacHOCTH TMpHU OOpaIleHUH C
BELIECTBAMH M JaOOpaTOPHBIM O00OpYIOBaHHEM, IMPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (hOpME 3aluCH YpPaBHEHUIl COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIMPOBATH BBIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaLMIO, TOIYYaEMyK U3 pPa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

cOPMUPOBAHHOCTh ~ YMEHMM  CcOOJIOAATh  IpaBWJA  SKOJOTHYECKH
1€JIECO00PAa3HOr0 TOBENEHUS B OBITY M TPYIAOBOW JEATENBHOCTH B LEIAX
COXpaHEHUsI CBOErO 3J0POBbS U OKPYKAIOIIECHM NPUPOAHOU Cpeabl, OCO3HABAThH
ONAaCHOCTh BO3JCUCTBHSI Ha >KUBBIE OPTaHU3MBbI OIPEIEIEHHBIX OpPraHUYECKUX
BeleCTB, oHUMas cMbica nokazatens [IJIK, moscuHaTe Ha mpumepax crnocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHUS HMX BPEJHOTO BO3ICHCTBUS Ha OpPraHU3M
YeJI0BEKA;

JUIs 00y4YaroIIUXCsl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX TMO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CJENBbIX W CHA0OBUASIIMX OOYYarOUIUMXCS: YMEHHUE HCMOJb30BaTh
penbedHo- ToueuHyr cucteMy obo3HaueHui JI. bpaiins mis 3anvcu XUMHUUECKUX

dbopmy.
11 KJIACC

[IpenmeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOmas W HeopraHuvecKas
XAMUS» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHMHUYCCKOM  COCTaBIISIOMICH
€CTECTBEHHO- HAYYHOW KApPTUHBI MHpa, POJM XHWMHU B I[O3HAHUU SIBIICHUI
npuposibl, B  (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(byHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTHUECKUX 3a1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BJIQJICHUE  CHCTEMOM  XUMHWYECKHX  3HAHWUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraloNIue MOHATHSA (XMMHYCCKUH DJIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HWOH, MOJIEKYyJid, MOJIb, MOJISIPHBIM OOBEM,



BAJIEHTHOCTb, JIEKTPOOTPULATENBHOCTD, CTENICHb OKHCJIEHUS, XUMUAYECKasl CBSI3b
(KoBaJieHTHAas, MOHHAs, METAJUIMYECKasi, BOJAOPO/IHAS), KpUCTAJUIMUECKas PelIETKa,
TUNBl ~XUMHUYECKUX  pPEaKLUMi, pacTBOpP, DJIEKTPOIUTHI, HEDIECKTPOJIUTHI,
ANEKTPOIUTUYECKAS JIUCCOLMALMS, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiuu, XUMHYECKOE PaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoandyeckui 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU
Opy XUMUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHM SI3bIK XHMHH,
MHPOBO33PEHUYECKNE 3HAHMS, JIEXKAIIME B OCHOBE MOHUMAHUSA NPUYMHHOCTA U
CUCTEMHOCTH XWMHYECKHX SIBIICHUU, (HDaKTOJOTUYECKHUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUU U O€30IaCHOM HCIOJIb30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JI€ITEIHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHI,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHATUSA IPU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJb30BATh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHHs] (OpPMYyJ BEIIECTB W  YpPaBHEHUH XHUMHUYECKHX  pEaKIHil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHalibHbIE HA3BaHUSI OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Tra3, YIJICKUCIBIM ra3, aMMHak, TaméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COA, MUPUT U JAPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OMPEACIISITH BAJICHTHOCTh M CTETICHh OKUCIICHUS
XMMHUYECKUX DAJIEMEHTOB B COCIUHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOMN
CBs3U (KOBaJICHTHAs, MOHHAs, METaJUIMUeCKasi, BOJAOPOJIHAS) B COCTMHEHUSIX, THUII
KPUCTAINIMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAas, MOJIEKYJIApHas,
HMOHHAasl, METAJUTNYECKasi), XapaKTep Cpelibl B BOAHBIX PACTBOpPaX HEOPTraHUYECKHUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNPEACIEHHOMY KiaccCy/Tpyrme
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIIbI, OKCUJIbI, OCHOBaHMSI,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUU PAaCKPBIBATh CMBICH MEPUOIUYECKOro 3akoHa /1.
N. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYIO, 0ObSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB 14 mepuogoB Ilepuoandeckoit cHUCTEMBI
xuMudeckux 3jementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTammy, «3HEPreTUYECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH MU3MEHEHUS CBOWCTB XUMHUUYECKHUX JJIEMEHTOB U UX COCIUHEHHM
10 IepruoJiaM U rpynmnam llepruoanyeckorn CuCTeEMbl XUMUYECKHUX 31eMeHTOB /[]. M.
Menpeneena;

c(hOPMHPOBAHHOCTh YMEHHMM  XapaKTepus3oBaTh (OMHUCHIBaTH)  OOIIHE
XMMHUYECKME  CBOMCTBA HEOPraHUYECKHX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,



MOATBEPKIATh CYIIECTBOBAHUE TI€HETUYECKOM CBSI3W MEXY HEOPraHWYeCKHUMH
BEIIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEHIECTB, TEILIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETECHEW OKHMCIEHHUS 3JEMEHTOB, 00paTUMOCTHU
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPABHEHHS PEaKIUil pa3IUUHbIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPABHEHUS PEaKluii HOHHOrO 0OMEHa, yYUThIBas
YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA,;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHbIM COCTaB pPa3IUYHBIX HEOPraHWYECKUX BELIECTB, pPACMO3HABATh
OTIBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHMHM  pacKpblBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOro OanaHca
3TUX PEaAKIUM;

c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEeaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaAKTEp CMELIEHUSI XUMUYECKOIO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npuHuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLECCHI,
JeXKallhie B OCHOBE MPOMBILIIIEHHOTO MOJYYEHUsS CEpHOM KUCIOTHI, aMMHaKa, a
TakkKe C(HOPMUPOBAHHOCTh NPEIACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOTO ITPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTb YMEHUH IPOBOJUTH BBIYHCIICHHUS

UCIIOJIb30BaHUEM TOHSATHUS
«MaccoBasi JI0Jig BEIIECTBA B pacTBOpPe», OOBEMHBIX OTHOIIEHWH Ta30B NpHU
XUMHUYECKUX PpEaKLMsAX, MacChl BellecTBa WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B peakUuu
BELIECTB, TEIJIOBOro 3((eKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHYECKOM
MoCcyIol W JIabopaTOpHBIM O0OpPYJIOBaHHMEM, a TaKXKe MpaBuia OOpallleHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHUH TIUIAHUPOBATH M BBINOJHATh XUMHYECKHA
AKCIIEPUMEHT (pa3joKeHHE MEePOKCHUIa BOJOpPOAa B MPUCYTCTBUHM KaTalu3aropa,
ONpENENIEHUE Cpelbl PACTBOPOB BELIECTB C€ IOMOINBI  YHHBEPCAIBHOIO
MHANKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON peakiuu,
peakuMy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEAKIUU Ha cyib(par-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a7ad 0
TeMaM «Metamey U «Hemeramib») B COOTBETCTBHH C TpaBUJIAMU TEXHUKH
0€30macHOCTH MPHU OOpAIIeHUH C BENIECTBAMHU U JTa0OPATOPHBIM O00OpPYIOBaHHEM,



MPEACTABNISATh PE3YNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (GOpME 3amuch
ypaBHEHUN COOTBETCTBYIOLIUX peaKUUil U (HOpMYyIUpOBATh BBIBOJLI HAa OCHOBE
ATUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaIIMIO, TOJNYy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
KOMMYHHUKaIu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCTh ~ yYMEHHH  COONIOAATh  MpaBWa  DKOJOTHYECKU
LIeJIECO00PAa3HOrO0 TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUsI CBOETO 370POBbSl U OKPYXKAIOWIEH HPHUPOIHON cpeabl, 0OCO3HABATh
OTMaCHOCTH BO3CHCTBUS Ha )KMBBIE OPTaHU3MBbI ONPECIEHHBIX BEIECTB, TOHUMAs
cmbicit mokasarensa [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEIOTBPALICHHS UX BPEIHOTO BO3ACUCTBUS HA OPTAHU3M UYEJIOBEKa;

U1 00y4aroUuIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0pOBBSI: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUM;

VIS CIENBIX M CJIA0OBUAAIIMX OOYyYarolUXCS: YMEHHUE MCIOIb30BaTh
penbedHO- ToueuHyro cucteMy obo3HaueHui JI. bpaiins ais 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmenoBanue
pa3iesioB M TeM
MPOrpamMMbl

KoaunuyecTBO 4acoB

Bcero

Konrtposabubie
padoThbI

IIpakTHyeckue
padoThbI

DJIEKTPOHHBIE
(uudposbie)
o0pa3zoBarte/ibHbIE

pecypchl

Pa3n

e 1. Teopernyeckue 0OCHOBBI OPraHMYeCKON XMMHH

11

[Tpeamer
OpraHuYeCKOn
xumuu. Teopust
CTPOECHUS
OpPraHMYECKUX
coenuHeHuN A.
M. byrneposa

Wroro no pazueny

Paznen 2. YrieBoaopoasl

2.1

[IpenenbHbie
YTJIEBOAOPOABI —
aJIKaHbI

2.2

Henpenenbubie
YTJIEBOJIOPOBI:
AJIKCHBI,
AJIKaUCHEI,
AJTKIHEBI

2.3

IIpuponusie
VCTOYHUKH
YII€BOIOPOAOB U
ux nepepadoTka

2.4

ApomaTnueckue

YTJI€BOAOPOABI

Wroro no pazneny

13

Pasnen 3. Kuciopoacoaep:kamme opranudeckue coeJuHeHH

3.1

Cnuptel. ®eHon

3

3.2

Anbaerupl.
KapOonoBsie
KHCJIOTHI.
CrnosxHble 3¢upsl

3.3

YrneBonasl




Hroro no pazaeny

13

Pa3nen 4. Azorcoaepaxan

e OPraHn4eCKue COCANHCHUS

AMUHEL.
41 AMWHOKHUCIIOTEL 3
benku
Hroro no pazneny 3

Pa3zgea 5. BoicokoMosieKkyJIsIpHbIE COeTMHEHUS

ITmacTmaccer.
5.1 Kayuayxu. 2
Bomnokna
Hroro no pazneny 2
OBILIEE
KOJIMYECTBO YACOB 34 3

[10 [TIPOT'PAMME




11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue
Ne (uudposbie)
pa3jejioB U TeM Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMMbI padoThbI padoThI
pecypchbl
Pa3nen 1. TeopeTuueckre 0CHOBbI XUMHUH
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [epronnyeckas 3 1
cucTema
XUMHYECKHIX
anemenToB /1. W.
Meneneena
Crtpoenue
12 BELIECTBA. 4
Muoroobpasue
BEIIIECTB
13 XHUMHUYECKUE 5 1 1
peaxiuu
Hroro no pazneny 13
Paznen 2. Heopranuueckasi Xumust
2.1 Mertamibt 6
2.2 Hemeranmnsr 9 1
Css13b
23 HEOPraHNUYECKHUX ) 1
Y OPTaHUYECKUX
BEIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMus U )KU3Hb 4
Uroro no pazneny 4
OBILIEE
KOJIMYECTBO YACOB 34 3 3
1O ITPOI'PAMME

22
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