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denepanpHas pabodas mporpamMma Mo y4eOHoMy mpenMery «Xumus» (0a30BbIN
ypoBeHb) (mpeamerHass obnactb «EcTecTBEHHO-Hay4dHbIE TIPEAMETHI»)  (majee
COOTBETCTBEHHO — IIpOrpaMma 1Mo XUMHH, XUMHS) BKITIOYACT MOSCHUTEIBHYO 3aITUCKY,
coziepkaHre O0ydYeHUs, TUTAaHUPYEMbIE pe3yIbTaThl OCBOCHHS MPOrPaMMbl IO XUMUH,
IUTAaHUPYEMBIE pPe3yJIbTaThl, TEMAaTHUECKOe IIaHUPOBAHKE, IMepedcHb (KOAU(HUKATOP)
pacnpeneeHHBIX MO KJaccaM IPOBEPSIEMBIX TPEOOBAaHMA K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMBl CPeIHET0 001Iero oOpa3oBaHus U JIEMEHTOB
CoJIep KaHMS TI0 XUMUH.

[TosicHuTenpHAs 3amucKa OTpakaeT OOIMMe IEeTd W 3aJa4d W3YYSHUS XHMHH,
XapaKTEePUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ HM3YyYCHHUIO O0Yy4arolmuMUCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakK)Ke IMOJXO0JbI K OTOOpY colaepkaHHus, K
OTIPENICICHUIO  TUIAHUPYEMBIX  PEe3yJIbTaTOB M K CTPYKTYype TEMaTHYECKOTO
TUTAHUPOBAHUS.

Conepxanne OOydYeHHs] pacKphIBaeT COJACpKATEIbHBIC JIMHUHM, KOTOPHIC
MpeararoTcs JUisl 00sA3aTeIbHOTO M3YUYEHHUs B KaKJIOM KJIacCe Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHus.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOTpaMMbl 10 XHUMHHM BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEpHOa OOYYCHHS HAa ypOBHE
cpemHero oOmiero oOpa3oBaHus, a TAKXKe MPEIMETHBIE JOCTIKCHHSI 00yJaronerocs 3a
KQK/JIBIF ToJ1 00yUYEHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[IporpamMmMa Mo XuMuM Ha YPOBHE CpEeHET0 0011ero oOpa3zoBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI
cpeanero obiiero odopazopanus, npeactaBieHHbIXx B DI'OC COO, ¢ yuerom Konnenuuu
MpernoilaBanmsi y4eOHOTro TpeaMera «XuMHUsS» B 00pa30BaATEIBHBIX OpPraHU3AIUASIX
Poccuiickoit ®@enepannu, peaau3yroldXx OCHOBHbIE 00pa30BaTeNIbHbIE MPOrPaAMMBbI, U
OCHOBHBIX MOJIOKEHUN (penepanbHOil paboyell mporpaMmbl BOCITUTAHUS.

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOrpaMMbl MO XUMUHU, K OMpPEJEICHUI0 00IIei
CTpaTerud OOy4eHHMsI, BOCIIUTAHHUS M Pa3BUTHS OOydyaIOUIUXCA CPEACTBAMU Y4eOHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuentyanbHble mnonoxeHuss PIOC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, pE3yJbTaTOB OOy4YeHHs U TpeOOBaHMM K YpPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUMM ¢ JAHHBIMHU TOJOXKEHUSIMH MporpaMMa Mo Xumuu (0a30BbIil
YPOBEHb) Ha YPOBHE CPEAHETO O0IIEro 00pa30BaHUs:

yCTaHaBJIMBAET 00s3aTesibHOE (MHBApUAHTHOE) TMPEAMETHOE  COJIEp KaHue,
OINpPENENSIET KOJIMYECTBEHHBIE U KAYECTBEHHBIE €r0 XapAaKTEPUCTUKHU HA KaXKIOM dTare
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M3y4YEeHUs NMPEAMETA, MPEIyCMAaTPUBAET IMIPUHIIUIIBI CTPYKTYPUPOBAHUS CONEPKAHUA U
pacrpeneneHus ero no KiaccaM, OCHOBHBIM pa3jieJlaM U TeMaM Kypca;
JTAeT NPUMEPHOE PACIIPEEICHHE YUEOHbIX YaCOB M0 TEMATHYECKUM pa3zeliaM,

PEKOMEHyeT TPUMEPHYIO TOCIEI0BATCIIBHOCTh M3YYCHHs OTJCIBHBIX TEM Kypca ¢
Y4ETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKK Y4eOHOTO TpoIiiecca,
BO3pPACTHBIX OCOOeHHOCTEH oOyuarommxcs 10 — 11 kiaccoB; JaeT METOJAMYECKYIO
WHTEPIPETALNIO TIeJICH N3YUYEHUs MpeaMeTa Ha YPOBHE COBPEMEHHBIX MPUOPHUTETOB B
CUCTEME CpefaHero o0mero o0pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTebHOM MPOrpaMMbl
cpemHero ooOmero oOpa3oBaHUS (JUYHOCTHBIX, METANPEAMETHBIX, TMPEIMETHBIX),
OCHOBHBIX BUJIOB yU4€OHO-TI03HABATEIHHON JIEATETLHOCTH 00YYArOIIETOCs 110 OCBOCHHIO
comepkaHus mpeaMera. [lo BceM Ha3BaHHBIM TO3UIMSAM B IpPOrpaMMe 1O XUMHHU
coOMI0/IeHa TPEEMCTBEHHOCTh € (deaepanbHON pabodeil mporpammoil OCHOBHOTO
oOmero oOpa3zoBanus 1o xumuu (g 8—9 KiaccoB 00pa30BATENbHBIX OPTaHHU3AIUH,
0a30BBI YPOBEHB).

[Tporpamma 1o XuMuM SBJISIETCSI OPUSHTUPOM JJISI COCTABIICHUS pab0OYHX MPOTPamMM,
aBTOPbI KOTOPBIX MOTYT MPEIJIOXKUTh CBOM TMOAXOJ K CTPYKTYPUPOBAHUIO U
MOCJIEIOBATEIbHOCTH H3Y4Y€HUsT Yy4eOHOro Marepuaia, a TakKe CBO€ BHUJICHUE
OTHOCUTEIBHO BO3MOXKHOCTH BBIOOpa BapHMaTUBHON COCTAaBISIONMICH COJIEpKAHUS
npeaMeTa JOMOJHUTENIBHO K 00s13aTeNIbHOM (MHBapUAHTHOM) YaCcTH €0 CO/ICPKaHMUS.

Xumuueckoe 00pa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKaMHU OO0IIe00pa3oBaTeIbHOM
OpraHu3aIliy, SIBJISETCS HEOThEMJIEMOM YacThl0 UX OOpa30BAaHHOCTH M CIIYXKUT
3aBEpIIAIONIMM ATANIOM pealiv3allii Ha COOTBETCTBYIOIIEM 0A30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIHUX IEJIOCTHON CHCTeME XMMHUYecKoro obpaszoBaHus. KiroueBbie
IIEHHOCTHU KacaloTCsl MO3HAHUs 3aKOHOB MPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U
oOIIel KyJbTyphl UEJIOBEKa, a TaKKEe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JIOpOBbIO U TMPUPOJHOM cpene. Peanmusyercs Xumuueckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha ypOBHE CpeIHEro oO0miero oOpa3oBaHUsl CPEACTBAMHU Y4eOHOTO
npeamMera « XuMus», COAEpKaHUE U MOCTPOEHUE KOTOPOTrO OMPENIENIEHbl B IPOrpaMMe
10 XUMUHU C YUETOM CIeU(PUKU HAYKU XUMHH, €€ 3HAYEHHUS B TIO3HAHUM TIPUPOJIBI U B
MaTepUAIbHON JKM3HHM OOIIECTBA, a TAKXKE C Y4ETOM OOIMX IeJied W MPUHITUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPETHEr0 O0IIEro 00pa3oBaHus B
Poccuiickon @enepanumu.

[Ipu QopmupoBanum cojepkaHus mpeaMeTra «XUMHUS» YUTCHBl CIETYIOIINe
MOJIOKEHHUS O cTIeU(UKE U 3HAUCHUU HAyKU XUMHUH.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJIh B CO3JJTaHUH
HOBOM ©0a3pl MaTepHAIbHOW KYyJIbTYpbl, BHOCUT CBOM BKJIaa B (opmupoBaHue
pallMOHAJILHOTO HAY4YHOTO MBIIUICHUS, B CO3J]aHUE LIEIOCTHOTO MpPEACTaBICHUS 00
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OKPYKaIOIeM MHUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKA, KOTOPoe (GOpPMHUPYETCS B
XMMHH Ha OCHOBE IIOHUMAHUS BEIIECTBEHHOI'O COCTaBA OKPY’KAIOLIETO MUPA, OCO3HAHUS
B3aMMOCBSI3H MEXIY CTPOCHUEM BEIIECTB, UX CBONCTBAMHU U BO3MOKHBIMH OOJIaCTIMHU
MIPUMEHECHMUSL.

CoBpeMeHHass XMMHS KaK HayKa CO3UIATeNbHAs, HAyKa BBICOKUX TEXHOJIOTHUN
HampaBiieHa Ha pelIeHHE TJI00ATBHBIX MTPOOJIEM yCTOHYUBOTIO Pa3BUTHUS YEIOBEUYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HSKOJOTUYECKON O€30MacHOCTH M OXPaHbI
310pOBBs. T€CHO B3aMMOJAEWUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMM, XHMHsI cTaja
HEOTHEMJIEMOM YacThIO MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIELITHOTO TPY/1a
Y KM3HU KaKJIO0TO 4jieHa 0OIIecTBa.

B cootBeTcTBUY ¢ 00MKUMH 1IEISIMU M IPUHITUTIAMU CPETHETO 00111eT0 00pa3oBaHus
conepxkanne mnpeamera «Xumus» (10 — 11 kmaccel, 0a30BbIi YpOBEHb H3YyUEHHS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYJIbTYPHYIO MOJATOTOBKY OOyYaroImuxcs,
HEOOXOJUMYIO UM Uil BbIpAaOOTKM MMPOBO33PEHUECKUX OPHUEHTHUPOB, YCHEIIHOTO
BKJIFOUEHUS B KU3Hb COIIMYMa, MTPOJOJHKCHHS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEII.

CocTaBisoIUMHU ITpeAMETa « XUMUS» SIBISIIOTCS 0a30BbIe KypChl — «Opranuyeckast
xumus» U «OO01as 1 HeopraHu4yeckass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKHU: CHCTEMa 3HaHUI 110 HEOPTaHUYECKOW XUMUHU
(c BKJIIIOYEHHEM 3HAHMM U3 OOLEed XMMHHM) U opraHuyeckor xumuu. dopmupoBanue
JAHHOM CHUCTeMbl 3HAHUW NpH M3YYEHUH TpeaMeTa O0EeCeuynBaeT BO3MOKHOCTD
paccMOTpEHHs BCErO0 MHOrooOpa3usi BEILECTB HA OCHOBE OOLIMX MOHSATHUN, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa coaepxxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHuyeckas XuMus» chopMHpOBaHa B MpOrpaMMe Mo XUMHUHU Ha OCHOBE CUCTEMHOIO
MoJX0Ja K U3YyYEHHI0O Y4YyeOHOro Marepuaja M  OOYyCIOBJIIEHA HCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUH HA OMPEJICICHHBIX TEOPETUUECKUX YPOBHSX. B Kypce
OpraHMYECKON XMMHUHU BEILECTBAa PacCMaTPHUBAIOTCA HAa YPOBHE KIACCHUYECKON TEOpPUU
CTPOCHHUSI OpPraHMYECKUX COEJUHEHHM, a TaKK€ Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUIA O CTpOeHUH BelecTB. CBeeHUs 00 U3ydyaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHUH — OT YTJEBOAOPOJOB JIO CIIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COCIMHEHHU. B Kypce OpraHMyeckod XWUMHUHM IIOJIy4aroT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs IE€PBOHAYAIIbHbBIC
MPEICTABIICHUSI O XHMHYECKOW CBS3U, KIACCU(DUKAIMOHHBIX TPHU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON pEaKIUU.

B npeamere «Xumus» 6a30BOr0 YpoBHSI pacCMAaTPUBAETCS U3YUYEHHBII Ha yPOBHE
OCHOBHOT'O 00111ero 00pa3oBaHUs TEOPETHUYECKUN MmaTepuanl U (PaKTOJIOTHUYECKUE
CBEJICHUS O BEILECTBAX U XUMHMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u
HEOpraHWYEeCKass XHUMHS» OOyJaronuMcsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
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3HAQYEHUE TEPUOJUYECKOrO0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JOTHYECKHUX
MO3ULIUN, TIyOXKe MOHATh MUCTOPUYECKOE M3MEHEHHE (DYHKIIMI 3TOro 3akoHa — OT
00001aro1Iel 10 0OBICHAIONIENH U TPOTHO3UPYIOILEH.

Ennnasg cucremMa 3HaHWKW O BaXXHEHIIUX BEINIECTBaX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHM, a TaKXKE€ O XUMHUUYECKUX PEaKIMsIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyHseTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIEpKaHMsl, UMEIOIINMU KyJIbTYPOJOTHUYECKUNA U MPUKIAAHON XapaKTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3U XMMUHU C APYTUMHU HAyKaMmH, pacKphIBaIOT €e
pOJIb B TO3HABATEIILHOW W TPAKTUYECKON NEATEIHHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
MPUJIOKEHUN XMMHUU, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBS3aHHBIX C XUMHEW, KPUTHUYECKH OCMBICIUBATH
MH(pOpMAIIMIO U IPUMEHSATD €€ JJIsI TONOTHEHWS 3HAaHU M, PEIICHUS] HHTEJUICKTYyJIbHBIX U
AKCHEPUMEHTANIBHBIX HCCIenoBaTenbekux 3aaad. CoaepkaHue y4eOHOro mpeaMera
«XUMHUS» JTaHHOTO YPOBHS U3YYEHUS OpPUEHTUPOBAHO Ha (GOPMHUpPOBAHUE Y
00y4aroImmnXxcsi MUPOBO33PEHYECKON OCHOBBI JIJ11 MOHUMAaHUS PUI0COPCKUX UIEH, TAKUX
KaK: MaTepUallbHOE €IMHCTBO HEOPraHWYECKOr0 M  OpPraHMYeCcKoro Mupa,
O0OyCJIOBJIEGHHOCTh CBOMCTB BEIIIECTB HMX COCTaBOM U CTPOCHHEM, [O3HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUSI TPOTUBOPEUUN MEKY HOBBIMU
dbakTaMu ¥ TEOPETHUECKUMH TMPEINOChUIKAMH, OCO3HAHWE POJU XUMHH B PEIICHUU
AKOJIOTUYECKUX TpoOJieM, a Takxke MpobiieM COEPEeKEHHS YHEPIeTHYECKUX PECYpPCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nuane peiieHus 3aa4 BOCIIUTAHUS, PA3BUTHS U COLUATU3ALMKU O0yYarOIIUXCS
MPUHATHIC TPOTPAMMON MO XUMHH MOIXO0/Ibl K OIPEICIICHUIO COIEP>KaHUsI U TOCTPOCHUS
npeaMeTa MpeAyCMaTpUBaOT (OPMUPOBAHUE Y OOYyYalONIUMXCS YHUBEPCAJIbHBIX
y4eOHBIX JEHCTBUM, UMEIOIIUX 0a30BOE 3HAYCHUE JIJI PA3IMUHBIX BUIOB JCSITEILHOCTH:
pemieHus mpoOeM, MOUCKa, aHam3a U 00paboTku MHGOPMAIH, HEOOXOAUMBIX IS
NpPUOOpPETEHUsT  OMbITa  MPAKTUYECKOM U HMCCJIEAOBATENBCKOW  JESTEIbHOCTH,
3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMHUH.

B nmpaktuke npenogaBaHus XMMUHU Kak Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs
TaKk ¥ Ha YPOBHE CPEIHEro o0Imiero o0pa3oBaHusl, MPU OMPENICTICHUU COJIEPKATEIHHON
XapaKTepUCTUKU IeJed M3y4YeHUs TMpeaMeTa HampaBJICHUEM MEPBOCTEIICHHOM
3HAYMMOCTHU TPAIUIMOHHO TPHU3HAETCS (HOPMUPOBAHME OCHOB XMMHUYECKON HAYKU KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JIeITEIbHOCTH YEIOBEeKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MMPOBOW KYJbTYpbl. C METOIMYECKON TOYKH 3PEHUSI TAKOU
MOAXO/J] K ONPEACIICHUIO LIeJIeN N3yUeHUs IPEAMETA SABIISIETCS BIIOJIHE ONPAB/IAHHBIM.

['MaBHBIMU TEISIMU U3YyYECHHS] TIpeAMeTa «XUMHUs» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus Ha 0a30BOM yPOBHE SIBIISIOTCS:

dbopMupOBaHHE CUCTEMbl XUMUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISIONICH
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€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOW JI€kKAT KIIIOUEBBIE MOHATHS,
byHIaMEeHTaIbHbIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHUE f3bIKAa HAayKH, YCBOCHHUE U
MMOHMMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJICHUE C MCTOPHUEH WX Pa3BUTHS M CTAHOBJIEHUS; (OPMHPOBAHUE U PA3BUTHUE
MPEACTABICHU O HAay4YHBIX METOJaX IMO3HAHMS BEIIECTB U XMUMHYECKUX PEaKIIH,
HEOOXOJMMBIX i1 TPUOOPETEHHs] YMEHHI OpPUEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKUX SIBIICHUM, UMEIOIIUX MECTO B IIPUPOAE, B NMIPAKTUUECKON U MOBCEIHEBHOM
KU3HU;
pa3BUTHE YMEHUI U CITIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOJII0ICHUEM

U OOBSICHEHHMEM XUMHUUYECKOTO SKCIEPUMEHTA, COOJIOJICHUEM MpaBuil OE€30MacHOIO
oOpalleHus ¢ BEIeCTBaMHu.

ConepxaTenbHas XapakTepUCTUKA 1IeJIeH U 3a71a4 U3yUeHHUs [IpeIMeTa B Iporpamme
[0 XUMHUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU MPHUOPUTETAMHU B
cucreMe cpeaHero oobiero oopaszoBanus. CerojiHs B MpenojgaBaHUM XUMUU B OOJbIIEH
CTEMEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIOHEHTE COJepkKaHUs 00ydYeHUs,
OpUEHTHUPOBAHHOM Ha MOJTOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alluy,
BJIQJICIONIETO HE HAO0OpOM 3HAHUM, a (YHKIMOHAIBHOM TPAMOTHOCTHIO, TO €CTh
croco0aMu ¥ YMEHUSMH aKTHBHOTO TOJTYYEHUs 3HAHUN U MPUMEHECHHS UX B peajbHOU
KU3HU JUTsl pELICHUS] TPAKTUYECKUX 3a/1ay.

B otoii cBsa3M mpm m3ydeHMHM INpeaMera «XHMHUS» JOMMHUPYIOLIEE 3HAYCHHE
NPUOOPETAIOT TaKUE 1IEJU U 33/1a4H, KakK:

ajanranys OoOyJaronmMXcs K YCJIOBHSAM JHHAMHYHO pPa3BUBAIONICTOCS MHpa,
(dbopMUPOBaHNE WHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYJIHHYECTBY, CAMOCTOSTCIIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CHTYAIlUIX, CBSI3aHHBIX C BEIMIECTBAMH M MX IPUMEHEHHEM; (DOPMHUPOBAHHE
y 0OydJarmuxcsi KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTEHIIUH), WMECIOIINX
YHHUBEpPCAIbHOE 3HAUCHHUE JUIS PA3IUYHBIX BHJIOB JCATCIBHOCTH: PEIICHHS IpoOJieM,
MOKCKA, aHAIM3a U 00paboTku HHPpOpMaIUU, HEOOXOTUMBIX
JUTSL IPHOOPETEHUS OIbITA JICATEIBHOCTH, KOTOPast 3aHMMAaEeT BaKHOE MECTO B IMMO3HAHUU
XMMHH, a TaKXe JJIs OICHKH C IO3WIHN SKOJIOTHMYECKON Oe301acHOCTH XapaKTepa
BJIMSTHHSI BEIICCTB M XMMHYECKHX IPOIIECCOB HAa OPraHWU3M YeJOBEKa W MPHUPOIHYIO
Cpelly; pa3BHTHE IT03HABATEIBHBIX HMHTEPECOB, HHTCIUICKTYyaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEW O0YyYaroOImUXCs: CIHOCOOHOCTH CaMOCTOSITENIBHO TPHOOPETaTh HOBBIE
3HAaHUS MO0 XMMHU B COOTBETCTBUU C JKMU3HECHHBIMHU MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpeMEHHBbIC WH()OPMAIMOHHBIC TEXHOJOTMH JUIS TIOWCKAa M aHajdu3a ydeOHOW W
HAYYHOIIONYJIAPHOH HMHQOPMAIIMK XUMHYECKOTO COJIep)KaHus; (OpPMUPOBAHUE W
pa3BuTHE Y  OOYYalOIIUXCS  aCCOIMATHMBHOIO W JIOTHYECKOTO  MBIIUICHUS,
HaOJII01aTeIEHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, TPH IJIAHUPOBAHUM U TPOBEICHUU XHUMHYECKOTO OSKCIICPUMEHTA,
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BOCIIUTAHUE Yy OOYyYalOImMUXCs YOSKICHHOCTH B TYMAaHHCTHYECKOW HAIPaBICHHOCTU
XUMHUH, €€ BaXHOM poOJM B pEIIEHUH TI00aTbHBIX MPOOJIEM pPAIMOHATBEHOTO
MIPUPOJIONIOIB30BAHUS, TIOMOJIHEHUS JHEPreTHUYECKUX PECypcoOB U COXpaHEHUs
MPUPOTHOTO PABHOBECUS, OCO3HAHHUS HEOOXOJUMOCTH OEpeXHOrO0 OTHOIIEHUS K
OpUPOJE M CBOEMY 3/I0POBBIO, a TakKe NPUOOPETEHHs] OIbITa HUCIOJIb30BaHUS
MOJTYYCHHBIX 3HAHWUW TSl IPUHATHSI TPAMOTHBIX PEIICHUN B CUTYaIlUsIX, CBSI3aHHBIX C
XUMUYECKUMU SBIICHUSMH.

Hemu w 3amaunm wu3ydeHUsT TmpeamMera «XUMHS» TOJYYWIA MOJAPOOHYIO
METOJMYECKYI0 WHTeprnpeTanuio B pazaene «[lmaHupyembie pe3ynbTaThl OCBOEHUS
MPOrpaMMBbl 10 XUMHH», TAKUM 00pa3oM O0ECIEUYeHO YETKOE MPEJCTABIECHUE O TOM,
KaKue 3HaHWUS U YMEHUS UMEIOT MPSIMOE OTHOIIIEHUE K PeaTn3aIlii KOHKPETHOM TICIIH.

B yuebHoM miaHe cpemHero ooOiiero oopa3oBaHHUs MpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPeIMETHOM 001acTH « ECTECTBEHHO-HAYUYHBIE TPEAMETHI.

OO611ee 9nCiIO YacoB, peKOMEHIOBAHHBIX JUIsl U3yYeHUs XUMuH, — 68 vacoB: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Hezeno).
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COIAEPKXAHUE OBYUYEHUA

10 KJIACC Teoperuyeckue 0CHOBBI OPraHMYeCKOM XUMHH

[IpeameT OpraHMYecKOl XMMHH: €€ BO3HMKHOBEHME, PAa3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHUST OPraHUuYecKHX
coequHennit A.M. BytnepoBa, ee ocHoOBHble monoxeHus. CTpyKTypHbIE (POpPMYIIbI
OpPraHWYECKUX BelecTB. ['omosorus, usomepus. XUMHUECKas CBA3b B OPraHUYECKUX
COEJIMHEHHUSIX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KiacCU(PUKAUMU OpraHMYecKHX BemecTB. HomenknaTtypa
OpPraHUYECKUX COEJIMHEHUH (CHCTEMaTHYeCKasl) U TPUBHAJIbHbIC HA3BaHUS BaXKHEUILINX
MPEICTaBUTEIIEH KJIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOJbl U3Y4YEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3llaMM OpPraHMYECKUX BEIIECTB M MaTepHallaMH HAa MX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHWYECKUX BEIIECTB, HAONIOJACHUE U  OIUCAHUE
JE€MOHCTPALMOHHBIX OIBITOB MO MPEBPALLEHUIO OPraHUYECKUX BELIECTB PY HArPEBAaHUU
(nnaBnenue, oOyTriIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI PSAJ. MeTaH 1 3TaH — NpoCTelIme
MIPEJCTABUTEIIN AJIKAaHOB: (PU3HUECKHE U XUMUYECKHE CBOMCTBA (PEaKIIUU 3aMEIICHUS |
TOpPEHUs), HAXO0XKJCHUE B MPUPOJIE, MOJyUeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHMYECKHH psA. DTWIEH W NPOMUIEH —
MIPOCTEHIINE TIPEJACTABUTENN aJTKCHOB: (PM3UYECKUEe U XUMUUECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAllid, OKHUCJICHUS ¢ TOJUMEPHU3AINN),
MOJIyYCHUE U TPUMEHECHUE.

Ankaauensl: OytamueH-1,3 u wmeTunOytanues-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBoWcTBa (peakuus mnonumepusamnuu). llomyyeHne CHHTETHYECKOTO
Kay4yKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTUYECKUN psll. ALETUICH —
MPOCTEUINI MPEJCTaBUTENh aJTKUHOB: COCTaB, CTpOeHUE, (PU3NYecCKue U XUMHUYECKUE
CBOMCTBa (peakiuyd THUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUIpaTallid, TOPEHMUs),
MOJIy4YE€HHUE U IPUMEHEHUE.

Apensl. bensoi: coctaB, cTpoeHue, pu3nuecKre U XUMUYECKHUe CBOMCTBA (peakiuu
raJIOreHUPOBAHUSI U HUTPOBAHMS), TIOJyYEHUE W TPUMEHEHHE. TOKCUYHOCTh apEHOB.
['eHeTnyeckass CBsI3b MEXAY VYIVIEBOJOPOJAMH, NPUHAUICKAINIMMU K Pa3TUYHBIM
KJIACCaM.

[IpupoaHbie UCTOYHUKHU YTIE€BOAOPOA0B. [IpupoaHblii ra3 U MomyTHbIE HEDTIHBIC
ra3el. Hegtb 1 ee npoucxoxaenue. CriocoOsl nepepaboTku HePTH: MEPEeroHKa, KPEKUHT
(TepMuueckuil, kKatanuThueckuit), nuponus. I[lpoaykrsl mnepepaboTku HedTH, HX
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MPUMEHEHUE B TPOMBIIIUICHHOCTH W B ObITy. KaMeHHBIN Yroib W TPOMYKTHI €T0
nepepadoTKHU.

OKCHEpUMEHTAIbHBIE METOJAbl HW3YYCHHUS BEIIECTB W WX IMPEBPAIICHUN:
O3HAKOMJIEHUE C Oo0pa3llaMH IIACTMACC, Kay4YyKOB M pe3uHbl, Kojutekiuu «Hedte» u
«YTOomby, MOACITMPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB W TaJOTCHOMPOU3BOIHBIX,
MIPOBEICHNUE MPAKTUUECKON PabOThI: MOTYyUYCHHUE STUJICHA M U3yUYEHUE €ro CBONCTB.

PacuerHble 3a1aumn.

Brraucnennst mo ypaBHEHHIO XHMHYECKOW peakIuu (Macchl, 00beMa, KOJIMIeCTBA
MCXOJTHOTO BEIIECTBA MJIA MPOAYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00beMy, KOJTUYECTBY
OJTHOTO W3 MCXOJIHBIX BEIIECTB HIIN MTPOTyKTOB PEAKIINN).

Kucaopoaconep:kamnue opranndeckue coeJMHeHUs

[IpenenbHbIe OTHOATOMHBIE COIUPTHL. METaHOI ¥ 3TaHOI: CTPOCHHUE, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMM MeETallJIaMH, TajJOor€HOBOJIOPOJIaMH,
ropeHue), npuMeHeHue. BogopoiHbie CBA3M MEXIAY MOJIeKyjldaMu cnupToB. JlelcTBue
METaHoJIa U ATaHOJIa Ha OPTaHU3M 4YeJIOBEKa.

MHOTOAaTOMHBIE CIIUPTHI. DTHJICHTJIMKOJb W TJIUIEPUH: CTPOCHUE, (GU3UIECKUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEJIOYHBIMH METAJlJIaMHU, KadeCTBEHHAas
peakiusi Ha MHOTOATOMHbIE ciUpThl). JlelicTBHEe HA opranu3M uenoBeka. [IpuMenenue
[JIMLIEPUHA U ITUIICHTJIMKOJISL.

deHost: CTpOeHUE MOJICKYJIbI, PU3MUECKHNe U XUMUUECKHEe CBOMCTBA. TOKCHUYHOCTD
denona. [Ipumenenue enomna.

Anpaerunpl. @opMalnberui, alueTaibJAerul;: CTpoeHue, PU3NIECKUE U XUMUYECKUE
CBOMCTBa (peaKI[uu OKUCIIECHUS U BOCCTAHOBJICHHU S, KAUECTBEHHBIC PEAKIINM ), TOTYyUCHHE
Y IPUMEHECHHUE.

OnHOOCHOBHBIE TpeenbHbIC KapOOHOBBIC KHCIOTHL. MypaBbHHAs M YKCYCHas
KHUCIIOTBI: CTpOEHUE, PU3NYECKUe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME /TS Kilacca
KHUCJIOT, peakius HTepudukanuu), mnojgydeHue u mnpuMeHeHue. CreapuHoBas U
OJIEMHOBASI KMCJIOTHI KaK MPEACTABUTENH BBICIITUX KAPOOHOBBIX KUCIOT. MbIjia Kak COJN
BBICIIIMX KapOOHOBBIX KUCIJIOT, UX MOIOIIEE JACHCTBHE.

Crnoxxnaple 2pUpHl KaK MPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. [ MAPOIU3 CIOKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas poib )KUPOB.

VYrieBoasl: cocraB, kiaccuduKanus yrieBOAOB (MOHO-, M- U TOJHCAXapHJibl).
['mroko3a — mpocTeimmii MOHOCaxapu/l: 0COOCHHOCTH CTPOSHUS MOJICKYJIbI, (PH3UUecKue
U XUMUYECKue CBoMcTBa (B3auMmojeicTtBue ¢ ruapokcuaoMm wmeau(ll), oxucienue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBlieHHE, OpOKEHUE TIIOKO3bI),
HaXOXJIEHUE B MPUPOJE, TPUMEHEHHUE, Onosioruueckas poib. Dotocunre3. Opykrosza
KakK U30MEp TIIFOKO3BI.
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Kpaxman u nemmronio3a kak OpupojHble nonumepbl. CTpoeHHe Kpaxmaia ¢
1EeJUTI0JI03b1. PU3NYECKHE U XMMHUYECKHE CBOMCTBA KpaxMaja (TUIpOJIu3, KaueCTBEHHAs
peaKIus C UOJI0M).

DKCHepUMEHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB U UX MPEBPALCHUI: TPOBEICHUE,
HaOJIOJICHWE W  ONHCaHWE JAEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIUPTOB,
KAQUEeCTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE OTAHOJA OKCHAOM
Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBHE IJIMIIEPUHA C THAPOKCHUIOM
menu(Il)), ampaeruaoB (OKUCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(ll), B3aumopeiicTBMe Kpaxmalla € HOJOM), TMPOBEJICHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuyeTHble 3a1auu.

Brruucnennst mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bemMa, KOJIMIECTBA
MCXOJTHOTO BEIIECTBA WJIW MPOIYKTA PEAKIINH M0 U3BECTHBIM Macce, 00beMY, KOJIMUECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKIIUN).

A30Tcoaep:Kanue opraHnyecKue coeInHeHHusI

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYeCKHe coequHeHus. Du3ndeckue W
XUMHUYECKUE CBOMCTBA aMHMHOKHUCIIOT (Ha MpUMepe IIullHA). bruonornyeckoe 3HaueHue
AMUHOKHCIIOT. IlenTuabL.

benkum kak mpUPOIHBIE BBICOKOMOJICKYJISIpPHBIE CcOeIMHEHMs. [lepBuuHas,
BTOpPUYHAS U TPETHYHAS CTPYKTypa OelKoB. XMMHUYECKUE CBOMCTBA OEIKOB: THIAPOIIU3,
JICHATypallys, KaueCTBCHHBIC PEAKIIUU Ha OCIKH.

DKCHEpPUMEHTAIBHBIC METOIbI U3YYCHHS BEIISCTB M UX MTPEBPAIICHHI: HAOIIOACHHUC
W ONHCAaHWE JICMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEIKOB TpHU HAarpeBaHWH,
IIBETHBIC PEAKIIUU OSITKOB.

BbicokoMouieKy IsipHbIe COeIUHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHMI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHB ITOJIMMEPHU3ALIIH, CPEIHSA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHU — MOJIMMEpU3aus |
ITOJINKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M UX MPEBpPaLCHUN:
O3HaKoMJIeHuEe ¢ oOpa3laMu MNPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4YyKOB.

MexnpeaMeTHble CBSA3H

Peanmmszannst MeXIpeaMETHBIX CBSI3€W NPU U3YYEHHHM OpraHW4YecKou xumun B 10
KJIaCcCe OCYIIECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHATHW, SBISIOIIUXCSA CUCTEMHBIMHU ISl OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.
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OO111ue ecTeCTBEHHO-HAYYHBIE MIOHATHUS: SIBICHNE, HAYYHBIN (DaKT, THIIOTE3a, 3aK0H,
Teopusi, aHallu3, CUHTE3, Kiaccudukalus, NeprUoJUUYHOCTb, HAONI0IEHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®duszuka: Marepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, IHEPreTUYeCKUu
YpOBEHb, BELIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE BELIECTBA, (U3NYECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS.

buosorus: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOTOTHYECKU aKTHBHBIC BelIecTBa (OETKH, YTIIeBOABI, )KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHbIE IOPOABI, IOJIE3HBIE HCKONAEMblE, TOILIMBO,
pecypcsl.

TexHoorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAJIBHOIO MHUTAHMS, MOIOIIHAE
CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MaTEPUAIIbI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

dI'OC COO ycranaBauBaeT TpeOOBAHUS K pe3yJIbTaTaM OCBOCHHS 00yJarOIIUMHKCS
porpaMM CpelHero oOiiero oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEIAMETHBIM U
npeaMeTHpIM). HaydHo-MeToanueckoii OCHOBOW Juisi pa3paboTKH  IUTAHHPYEMBIX
pe3yJbTaTOB OCBOCHMSI TMPOrpaMM CpelHEero oO0miero oOpa3oBaHMs — SIBISETCA
CUCTEMHO/IESITEJIbHOCTHBIN MOJIXO/.

JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBeTCTBUM € CUCTEMHO-AEATEIIBHOCTHBIM TOAX0/IOM B CTPYKTYPE JIMYHOCTHBIX
PEe3yJIbTaTOB OCBOSHUS MpeaMeTa « XMMH» Ha YPOBHE CPEIHET0 O0IIero oopa3oBaHus
BBIJICJICHBI CIIEAYIOLINE COCTABIIAIOIINE:

OCO3HAHHE OOYYAIONTUMHUCS POCCUMCKON TPaKIAHCKOM HIASHTUYHOCTH  —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAECTICHUIO; HATU4YUe

MOTHUBALIMM K O0YYEHUIO;

1[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UCTOPUUECKUX TPAIUIIUN 0a30BOI HAYKH XMMUHU; TOTOBHOCTH U
CIIOCOOHOCTh 00YYaOIIMXCS PYKOBOJICTBOBAThCA B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU IEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0pa3oBaHUs, HAJIWYHUE IPABOCO3HAHMUS SKOJIOTHYCCKOW KYJIBTYPbl M CIIOCOOHOCTH
CTaBUTb LICJTH

" CTPOUTD JKU3HCHHBIC IIJIAHBI.
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JIn4yHOCTHBIE PE3YIbTAThl OCBOCHUSI MIpeAMETa « XUMUS» TOCTUTAIOTCS B €IUHCTBE
y4eOHON M BOCMUTATEIBHOU JIESATENHHOCTHU B COOTBETCTBHUM C T'YMaHUCTUYECKUMH,
COITMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU U UJeaTaMU POCCUICKOTO
IPaXKJaHCKOTO OOIIECTBA, MPUHATHIMHU B 00OIIIECTBE HOPMAaMHU U TIpaBUJIAMU TTOBEICHUS,
CIIOCOOCTBYIOLIMMHU MPOIECCaM CaMOIMO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHUSI INYHOCTU 00YUaIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHUS  MpeAMeTa  «XHUMHS»  OTPaKaroT
c(hOpMUPOBAHHOCTh  ONbITA TMO3HABATEJIBHOM U  MPAKTUYECKOW JEATEIbHOCTH
OOyJaroIIMXcs M0 pean3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B YACTH:
1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00yYaOIIMMICS CBOMX KOHCTUTYITMOHHBIX TIPaB M 00S3aHHOCTEH,
YBAXEHUSI K 3aKOHY M TIPABOMOPSAKY; MPEACTABICHHS O COLMAJIBbHBIX HOpMax M

MpaBUIax MEXINYHOCTHBIX OTHOIICHUHN
B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHON TBOPYECKOH NESITENbHOCTH MPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TIO3HABATENbHBIX 3a/1a4, BBHITOJIHEHUHN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U apTyMEHTBI

JPYTUX MPU aHAIKU3E PA3JIMYHBIX BUIOB YUYCOHOU NEATEILHOCTH; 2)
NAaTPUOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOI'0 OTHOLLIEHKS K UCTOPUYECKOMY U HAYyYHOMY HACJIEAUIO OTEYECTBEHHOMN
XUMHUHM; YBaXEHUS K MPOLECCY TBOpPUECTBAa B OOJACTH TEOPUM U MPAKTUYECKOTO
IIPUMEHEHUS XHMHUH, OCO3HAHUSA TOrO, YTO JOCTMIXKEHHs HAyKHM €CTb pe3yJbTar
JUTUTENbHBIX HAOIIOACHHUM, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSSHHOTO
TPyZJa YYEHBIX M NPAKTUKOB; HMHTEpECA W ITO3HABATEIBHBIX MOTHBOB B IOJYYEHUU U
IIOCJIEAYIOIIEM aHAJIN3e

MH(pOpMAIUK O MEPEIOBBIX JOCTUKEHUAX COBPEMEHHOW OTEYECTBEHHOU XUMUU; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBCHHOI'O CO3HAHM:A, OTHYCCKOI'O IIOBCACHMUA,
CITOCOOHOCTH OIOCHHUBATH CUTYyallUH, CBA3AHHBIC C XUMHUYCCKUMU SABJICHUAMU,

Y IPUHUMATh OCO3HAHHBIE PEIIEHHS, ODUEHTUPYSICh HA MOPAITLHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTH; TOTOBHOCTH OLICHWBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBapHUIIEH C
MO3UINI

HPAaBCTBCHHBLIX U ITPABOBLIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/IfI 9THUX ITOCTYIIKOB, 4)

(opMupoOBaHUs KyJIbTYPbI 310POBbS:
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MOHUMAaHUS IIEHHOCTEH 3/I0POBOTO M O€30macHOT0 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3WYECKOMY U TMCHUXUYECKOMY
3I0POBBIO; COOJIIOACHUS TTPaBUII 0€30MacHOr0 0OpalleHusl C BEIIECTBAMU B OBITY,
MOBCEHEBHON XU3HU M B TPYJOBOW MNESITEILHOCTH; TIOHMMAHHS IEHHOCTH IPaBUI

WHIUBUYJIbHOTO U KOJUIGKTUBHOTO O€30TIaCHOTO
MOBEJICHUSI B CHUTYallUMAX, YTPOKAIOIIMX 3I0POBBI0 W JKU3HH JIIOJACH; OCO3HAHUS

MOCJIC/ICTBUNA U HEMPUATHUS BPEAHBIX MPUBBIUEK (YHIOTPEOICHHUS
aJIKOTOJIs1, HAPKOTUKOB, KypeHUs1); 5)

TPYAOBOI0 BOCIIUTAHMSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATENIbCKOM AEATEIbHOCTH,

OOIIECTBEHHO TOJIE3HOM, TBOPUECKON M APYTUX BHUAAX ACSITEIbHOCTH; YCTAHOBKH HA
AKTUBHOE y4aCTHE B PELICHUM MPAKTUYECKUX 3a/1a4 COLMAIBHON

HaIpaBJI€HHOCTH (B paMKaxX CBOEro Kjacca, IIKOJbI); HWHTEpeca K MPAKTUYECKOMY
U3y4EeHUI0 Mpodeccuil pa3InyHoro poja,

B TOM YHMCJI€ HA OCHOBE MPUMEHEHUS MMPEAMETHBIX 3HAHUH 110 XUMHUH; YBAXKE€HUA K TPYLY,
JOJSAM TPYAa U PE3YJIbTaTaM TPYAOBOU IESITEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY MHMBUYaIbHOM TPAEKTOPUHU 0Opa30BaAHMUA,

Oyayuiel mpodeccun M peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4Y€TOM

JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HHTEPECOB U MOTpeOHOCTEH

00I11eCTBA;

6) 3K0JI0TNYeCKOTr0 BOCITMTAHUSA:

HKOJIOTMYECKU 1I€JIECO00Pa3HOro OTHOIIEHHUS K IPUPOAE, KaK HICTOUHUKY

CYLIECTBOBAHMS KM3HHU Ha 3emiie; MOHUMAHUS TJI00aTbHOTO XapaKTepa IKOJIOTUIECKUX
npo6JieM, BIUSIHUS

HPKOHOMHUYECKHUX MTPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIIBHOM CPE/Ibl; OCO3HAHMS
HEOOXOMMOCTHU UCTOIb30BaHUS TOCTHKEHUN XUMUU JJIs1 PELLICHUS

BOIIPOCOB PAIMOHAIBHOTO MPUPOJONOIb30BAHMS; AKTUBHOIO HENPUATUSA JEHCTBUM,

NPUHOCSIINX BpEl OKpYyXarolled MpUPOJHON cpeAe, YMEHUs IPOTHO3HPOBATH

HEOJAronpusTHBIE HKOJIOTUYECKUE MOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH U

NpeaoTBpallaTh UX; HAJIWYUS PA3BUTOIO HKOJIOTHYECKOTO MBILUIEHUS, 3KOJIOTHYECKON

KyJbTYpbl, ONbITA JEATEIBHOCTH  SKOJOTMYECKOM  HANpPABIECHHOCTH, yMEHUS

PYKOBOJACTBOBATbCSI MMH B II03HABAaTEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOU

MPaKTHKE, CTIOCOOHOCTH ¥ YMEHHS aKTUBHO MPOTHUBOCTOSTH HI€0JIOTUN XemMohoouu; 7)

LHEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU M OOLIECTBEHHOM MPAKTUKK; MMOHUMAaHUS ClIeU(UKU XMMUU KaK HAyKH,

OCO3HaHUs €€ posid B (POPMUPOBAHUU
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PAlMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3JAaHUM LEJIOCTHOTO IPEACTABICHHUS 00
OKPY’KaroIlleM MHpE KaK O €JUHCTBE IPUPOABI U YEJIOBEKA, B IO3HAHUM MPUPOIHBIX
3aKOHOMEpPHOCTEM M pEeHIeHuH MpoO0JieM COXpPAaHEHUS MPUPOJHOTO PABHOBECHS;
yOEXKAEHHOCTH B 0C000I 3HAUUMOCTH XUMUH JIJIs1 COBPEMEHHON IUBUIIM3AINH: B €€
IYMaHHCTHUYECKOW HAMpPaBICEHHOCTH W BaXXHOW pOJIM B CO3JaHUM HOBOM 0azbl
MaTepUaIbHONW KYJBTYpPbl, PELIEHUU TIJIOOAIBHBIX MPOOJIEM YCTOMYHMBOTO Ppa3BUTHUS
YeJI0BEUYECTBA — ChIPhEBOI, YHEPreTUUECKOH, MUIIEBON U KOJOTHYECKONW OE30MacCHOCTH,
B Pa3BUTHUM MEAMUIMHBI, 00ECIEUYEHUH YCJIOBHI YCIEIIHOTO TPYyJa M 3KOJOTHYECKU
KOM(pOPTHOM KU3HU Ka)XJOro 4jieHa OO0IecTBa; €CTECTBEHHO-HAYYHONW I'PaMOTHOCTH:
MIOHUMAaHUS CYLIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHMS JUIS aHAJIU3a U OOBSICHEHUS SIBJICHUI
OKPYKAaIOIIEro MHpa M MPOUCXOASAIIMX B HEM M3MEHEHUW, YMEHMS JeJaTh
000CHOBaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAyUYHBIX (DAKTOB M HMMEIOIIMXCA JaHHBIX C
LENbI0  TIOJY4YeHUS  JOCTOBEPHBIX  BBIBOJIOB;  CIIOCOOHOCTH  CaMOCTOSITEIbHO
UCII0JIB30BaTh XUMUYECKUE 3HAHUS JUISl PEILEHUS
npoOJeM B peEalbHbIX JXU3HEHHBIX CHUTyallMsX; HWHTEpeca K

NO3HAHUIO U UCCIIEA0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BAHHIO M CAMOOOPA30BAHUIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUU MO XMMHUHU B COOTBETCTBUM C >KM3HEHHBIMU
NOTPEOHOCTIMU; UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iuuHbIX cdepax
npo¢ecCuoHaIbHON
JESTEIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTAThl OCBOCHHS YUEOHOT0 npeameTa « XUMUs» Ha YPOBHE
cpeaHero o61ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHus MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIleHAyUHbIe TMOHATUS, OTPAKAIOIINE
I[EJIOCTHOCTh HAyYHON KapTUHBI MUpa U CHEIU(UKY METOJO0B IMO3HAHUS, HCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPIus, SBJICHUE, MPOIIECC, CUCTEMA,
HAy4YHBIN (PaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIICIOBAHUE,
HaO0JII0ICHHUE, U3MEPEHHE, IKCTIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbIC YueOHbIE JEHCTBUS
(mo3HaBaTebHbIE, KOMMYHUKATHUBHBIE,

pEryJIsTUBHBIE), o0ecreunBaromue GopMupoBanue (PyHKIIMOHATILHON IPAMOTHOCTH U
COLIMATbHON KOMMIETEHIIMH OOYYaroIIMXCsl; CIOCOOHOCTh 00YUYaIOIUXCs UCIIOJIb30BaTh
OCBOCHHBIE MEXIUCITUTUIMHAPHEIE,

MUPOBO33pEHUYECCKUE 3HAHMSI U YHUBEPCAIbHbBIC YICOHBIC JCHCTBHS B TO3HABATEIILHON U
COLIMATIbHOM IIPaKTHKE.
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MeTanpez[MeTHHe PE3yJIbTaThI OTpaXaroT OBJIaACHHUC IIO3HaBaTCJIbHBIMMU,
KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU YHHUBCPCAJIbHBIMHA yLIe6HI>IMI/I HGP'ICTBHHMH.

Ilo3HaBaTeIbHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
Bba3oBble jioruveckue aeiicTBus:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaIM3UPOBAThH MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh; OIPEAENATh LEIU IEATeIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU HX

JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTAThl JAESITEIIbHOCTU C NOCTABICHHBIMU LIETSIMU; UCIIONIB30BATh MPU
OCBOEHUHU 3HAHUU NMPUEMbI JOTHUYECKOTO MBIIIUICHUS — BBIACIISITh

XapakTepHblEe TMPU3HAKK TOHSATUUA M YCTaHABIMBATh WX B3aWMOCBS3b, MCIIOJIH30BATh
COOTBETCTBYIOIINE MTOHATHUS 11T OOBSICHEHUS OTJEIHHBIX (DaKTOB U SBIICHUN; BHIOMPATH
OCHOBAHMSI 1 KPUTEPUU TSI KIIACCU(PUKALIMU BEIIECTB U XUMUYECKUX
peakiui;  yCTaHaBIMBATh MPUYUHHO-CJIECACTBEHHBIE CBSI3M MEXKIYy H3y4yaeMbIMU
SABJICHUSIMH; CTPOUTh JIOTUYECKUE pacCyI€HUs (MHIYKTUBHBIE, NEAYKTHUBHBIE, IO
aQHAJIOTUH ), BBISIBIIATH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHS B PACCMATPHUBACMBIX SIBIICHUSX,
GbopMyUpOBaTh BBIBOALI W 3aKIIOYCHHS; MPUMEHITH B TMPOIECCE TO3HAHUS,
HCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK
(cumBOIT) BNIeMeHTa, XuMU4Yeckas (popmyna, ypaBHEHHE XUMHUYECKOW PEaKIUu — TMpHU
pelieHnd y4eOHBIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]lay, NMPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIE TPEJICTABICHUSI JJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILECTB U XUMUYECKUX PEAKIIUI.
ba3oBrble uccienoBare/ibcKkie AeHCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TTIO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIN;
dbopMynUpOBaTh IENM W 3a7a4d MCCIEIOBAaHUSA, WCIOJIb30BaTh IOCTABICHHBIC U
CaMOCTOATENHHO C(OPMYITHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI JJis1 ()OPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYyXKIEHUM; BJIAJNETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHMsI HAOII0AaTh 3a XOJO0M
mporecca, CaMOCTOATENFHO TMPOTHO3MPOBATH €ro  pe3ysbTar, (OpMyIHpPOBATH
000011IeHUsT U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTU PE3YIbTATOB MCCIIEIOBAHUS,
COCTaBJISATH OOOCHOBAHHBIM OTYET O MpOJEIaHHON paboTe; NpPUOOpPETaTh OMbBIT
YYEHUUECKOU MCCIEN0BATENBCKON U TPOEKTHOM AEATEIIBHOCTH,

MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUSL.

Pabora ¢ unpopmaumeii:
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OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHGOpMAIMH (HAYIHO-TIOMY IS pHAs
JuTepaTypa XUMHYECKOTO COJEp)KaHus, CIpaBOYHbIE mocoOusi, pecypchl MHTepHeTa),
aHAM3UPOBATh HMH(POPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTHICCKU
OLICHMBAaTh €€ JIOCTOBEPHOCTh U HENMPOTHUBOPEUUBOCTh; (HOPMYIUPOBATh 3alpOChl U
MIPUMEHSIThH Pa3IUYHbIE METObI MPHU MOUCKE U 0TOOpE
uHdopMaIuu, HEOOXOIUMOM Il BBIMOJHEHUSI YU4eOHBIX 3aJlay OINpPEACIICHHOTO THUIIa;

NpUOOpETaTh OMBIT UCIOIL30BaHUS UHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUA W Pa3IUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSATENIHO  BBIOMpATH
ONTUMAJIbHYIO (POpMY MpeICTaBICHUS HHPOpMAITIT
(cxemsl, rpaduKu, TUArpaMMBbl, TAOJIUIIBI, PUCYHKH U JPYTHUE); UCIIOIH30BAThH HAYUHBIH
S3BIK B KAYECTBE CPE/ICTBA MPHU pabOTe ¢ XUMHUUYECKOU
uH(pOpMaIeii: TPUMEHATh MEXTpeIMETHbIC ((pr3ndecKkre 1 MaTeMaTHIECKUE) 3HAKU U
CUMBOJIBI, POPMYJIbI, a00pEBUATYPBI, HOMEHKJIATYPY; UCIIOIB30BaTh U MPE0oOPa30BhIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

KomMMyHnkaTuBHBIE YHUBEpPCaJbHbIe YUeOHbIC JeHCTBUA:

3aJ1aBaTh BOIIPOCHI 10 CYLIECTBY O0CYK/1a€MOM TEMBI B X0J1€ IMajora
W/WIUM  JUCKYCCUHM, BbICKAa3bIBaTh HWJEH, (OpMYyIHMpOBaTh CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJHEHUs MPEJIOKEHHOW 3aJaud; BBICTYNATh C Ipe3eHTalUeH
pe3yJbTaTOB IIO3HABATEIBHOM JCATEIBHOCTH, IOJYYEHHBIX CaMOCTOSATEIBHO WIH
COBMECTHO CO CBEPCTHUKAMHU IIPM BBIIOJHEHWH XHWMHMYECKOTO OKCIIEPUMEHTA,
IPAKTUYECKON pabOThl MO MCCIIETOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peaau3aluu
y4eOHOro mnpoekra U (OPMYJIUPOBATH BBIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMI ITyTEM COIIACOBAHMS TO3ULIMI B X0J1€ 00CYKI€HHUsI 1 0OMEHA MHEHUSMH.

PerynsiTuBHbICe YHUBEpPCAJIbHbIE Y4YeOHbIe JEHMCTBHUSI CaMOCTOSTEIHHO
IUIAHUPOBATh M OCYHIECTBIISITH CBOIO MO3HABATEIBHYIO JIEATEIBHOCTH, ONMpPENeNsisi ee
eI W 33Jladyd, KOHTPOJHMPOBATH W TIO MeEpe HEOOXOIUMOCTH KOPPEKTHUPOBATH
MpeaiaraeMblid aTOPUTM JCUCTBUI TIPHU BBHITOJTHEHUH YUCOHBIX M MCCIICOBATEIHCKUX
3a/1a4, BeIOMpaTh Hanbosee 3PGHEeKTUBHBIA CIIOCOO WX PEIIeHUS C YYEeTOM MOJydeHUs
HOBBIX 3HAHUH O BEIICCTBAX M XMUMHYCCKUX PEAKIMAX; OCYIIECTBISATH CAMOKOHTPOJb
CBOCH JIeITEIbHOCTH Ha OCHOBE CaMOaHaJIn3a

1 CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pe3yJIbTaThl OCBOCHHUS MPOrPaMMBbI CpEHEro o0mero oOpa3oBaHUS
M0 XMMHUHM Ha 0a30BOM ypOBHE OPHUEHTHUPOBAHBI HA OOCCIECYCHHE MPEHMYIECTBEHHO
o011eo0pa3oBaTeIbHOM U O0IIEKYIBTYPHOU MOATOTOBKH 00yJarouxcsi. OHU BKITIOYAIOT
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cnerupuyeckne Uisi yI4eOHOTO TpeaMeTra «XuUMHUsS» HaydHble 3HAHUS, YMCHHUS U
CIOCOOBI ICUCTBUM 0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOpa30BaHUIO 3HAHUMN, BHJIbI
NEATENBHOCTA MO TOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHECHUIO 3HAHWW B PA3JIWYHBIX
y4eOHBIX M PEaIbHBIX )KH3HEHHBIX CUTYaIlUsAX, CBI3aHHBIX ¢ XUMHEH. B porpamme mo
XUMUH IIPEAMETHBIE PE3YJIBTATHI IPEACTABIIEHBI 110 TOAaM U3YUYCHMUS.

K xonmy oOyuenus B 10 kjacce mpenMeTHbIE pPe3yJIbTaThl OCBOCHHS Kypca
«Opranuueckasi XMMUs» OTPaXKAIOT:

c(hOpMHUPOBAHHOCTD MPEJICTABIICHUI O XUMHYECKON COCTABJISAIOIICH €CTECTBEHHO-

HAay4YHOW KapTHUHBI MHPA, POJIM XUMHUH B TIO3HAHUH SIBJICHUHN PHUPOBLI, B (OPMUPOBAHUHT
MBIIIUICHUSI ¥ KYJIBTYPhI JIMYHOCTH, €€ (DYHKIIMOHATHLHONH IPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUs] MPAKTUYECKUX 3aJa4 U SKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO M MNPUPOJHOW CpelAe; BIAJCHUE CUCTEMOM XUMHYECKUX 3HAHWH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJArarolyde TMOHATHS (XUMHUYECKUM DJIEMEHT, aToM,
ANEKTPOHHAsA 000J0YKa aToMa, MOJEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTD,
XUMHYECKasi CBsA3b, CTPYKTypHas GopMmyna (pa3BepHyTas M COKpalleHHas), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM, YTJIEpOAHBIM CKelleT, (PyHKIMOHAJIbHAS TpYyIIa,
paaukan, W30MEpHUsi, H30MEpPbl, TOMOJIOTUYECKUU PsAd, TOMOJIOTH, YTJICBOAOPObI,
KUCJIOPOJI U a30TCOJEPHKAIIUE COCAUHECHUSI, MOHOMED, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHUS); TEOpUM W  3aKOHBI  (TEOpHsl  CTPOEHUS
oprannueckux BemiectB A.M. byTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUH; MUPOBO33PEHUECKNE 3HAHUS, JICKAIIINAEC
B OCHOBE TIOHMMAaHUS NPUYUHHOCTM MW CHCTEMHOCTH XUMHWYECKHUX SIBJICHUU,
(haKTOJIOTUYECKHE CBEACHUS O CBOWMCTBAxX, COCTaBe, IIOJIYUYCHHMHM U O€3011aCHOM
WCIIOJIb30BAaHUN BaXKHEUIIIMX OPraHUYECKUX BEMIECTB B OBITY W MNPAKTUYECKOU
eI TETbHOCTH YEJIOBEKA;

cOpPMHPOBAHHOCTh YMEHHMH BBISBIATH XapaKTepHble MPU3HAKU  TMOHATUM,

YCTaHaBJIMBAaTh WX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS  IIPHU
OMMCAaHWU COCTaBa, CTPOCHUS M MPEBPAIICHUNH OpPraHUYECKUX COCIUHEHUMH;
c(hOpMHUPOBAHHOCTh YMEHUH MCITOJIH30BATh XUMUYECKYIO CUMBOJIUKY [IJISl COCTaBJICHUS
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIlIEHHON) (OPMYJ OpraHUuYeCKUX
BEIIECTB M YPAaBHEHUU XUMUUYECKUX PEAKIUMA, H3TOTABJIMBATH MOJIEIU MOJICKYI
OpraHUYECKUX BEIIECTB JJISl WILTIOCTPALMU UX XUMHYECKOTO0 U MPOCTPAHCTBEHHOIO
CTpPOCHHUS; C(POPMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAICIKHOCTh M3YYCHHBIX
OpPraHUYECKUX BEIIECTB O UX COCTaBY M CTPOCHMIO K OINPEACICHHOMY KJacCy/TpyTie
COeMHEHUN  (YIJIEBOJOPOJABI, KHUCIOPOJ W  a30TCOJAEpXkAIIHe  COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJAMHEHHUS), JaBaTh MM Ha3BaHUsS IO CHCTEMaTUYECKOM
Homenknarype (IUPAC), a Ttakxke NpuUBOAUTH TPUBHAIbHBIE Ha3BaHUS OTIEIbHBIX
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OpraHUYECKUX BELIECTB (3TWIEH, MPONWIECH, AUETWIECH, 3THJICHIJIMKOJIb, TJIULEPHH,
¢deHon, ¢opManbaerua, aueTalbIeru]l, MypaBbUHAs KHCIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAs KUCIOTA, IJII0K03a, (PpyKTO3a, Kpaxmall, LeJI03a,
IJIMIUH); CPOPMUPOBAHHOCTh YMEHHUS ONPENENATh BHIbl XUMHUYECKOM CBSI3U B
OpPraHUYECKUX
COCIMHEHUAX (OOUHApHBIE M KpaTHbIE); CPOPMHUPOBAHHOCTb YMEHUS NPHUMEHSTh

HIOJIO’KEHUS TEOPUH CTPOCHUS
opranudeckux BemecTB A.M. bytiepoBa i OOBSICHEHUS 3aBUCHUMOCTU CBOMCTB
BEIIECTB OT HX COCTaBa W CTPOEHHUS; 3aKOH COXPAHEHMS MacChl BELIECTB;
c(OpMHPOBAHHOCTh YMEHHMI XapakTEepU30BaTh COCTAB, CTPOECHHE, (U3MYEecCKue u
XUMHUYECKHE CBOMCTBA TUIIUYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX
BEIIeCTB (METaH, 3TaH, 3TUWIEH, IPONUJIEH, alleTHIIeH, OyTaaueH-1,3, metundyraauenl,3,
OCH30JI, METaHOJ], J3TAaHOJ, JTWICHIVIMKOJb, TJIUIEPUH, (EHOJ, aueTaibAeru/l,
MypaBbUHAsl M YKCYCHAasl KHUCIJIOTBI, IJIFOKO3a, Kpaxmal, LEJUIJI03da, aMUHOYKCYCHas
KHUCJIOTA), WJUIIOCTPUPOBATh TE€HETHYECKYI0 CBA3b MEXKIY HUMHU YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKLHHA C HCIOJIB30BAHUEM CTPYKTYpPHBIX (HOPMYJ;
c(OPMUPOBAHHOCTh YMEHMsSI XapaKTepU30BaTh HMCTOUYHUKH YTJIEBOJOPOJHOTO ChHIPbS
(HedTh, TPUPOAHBIN a3, yrojib), CHOCOOBI X NEPEePadOTKH U MPAKTUYECKOE IPUMEHEHNE
NPOAYKTOB TepepaboTKu; CHOPMUPOBAHHOCTh YMEHHM MPOBOAMTH BBIYHUCICHHS IIO
XUMHMYECKUM YpaBHEHMSIM (Macchl, o0beMa, KOJIMYECTBAa HCXOAHOIO BEILECTBA WM
MPOJYKTa PEaKLUUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTIO U3 UCXOJTHBIX
BEUIECTB WM MPOIYKTOB peakiuu); chopMHUpOBAaHHOCTh YMEHUU BJa/leTh CHUCTEMOM
3HaHUN 00 OCHOBHBIX METO/JAaX HAYYHOTO IO3HAHUS, UCIOJIb3YEMBIX B XUMHH IpU
U3YYEHUU BEILECTB U XUMUYECKUX SBJICHHUN (HaOMtOEeHNUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIEJIMPOBAHUE), HCMOJIb30BaTh CHUCTEMHBbIE XMMHUYECKUE 3HAHUSA JUISl MPUHATH
pEelIeHN B KOHKPETHBIX J>KU3HEHHBIX CHUTYalMsAX, CBSI3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHMHM COONIOAATh MpaBUiIa IOJIb30BAHUSA XUMUYECKOU
MOCY101 ¥ Ta0OPaTOPHBIM 000PYIOBAHHUEM, a TAKKE MPaBUiIa OOpAIlIEHHS C BEIIECTBaMU
B COOTBETCTBHMHU C MHCTPYKLHUSMU 11O BBIITOJIHEHUIO JJAOOPATOPHBIX XMMUUYECKUX OMBITOB;
c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHN SKCHEPUMEHT
(npeBpamieHusi OpPraHMYECKUX BEIIECTB IPU HArpeBaHUM, IOJIYYEHHE JTWICHA U
U3y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKI[MM OPraHUYECKUX BELIECTB, JE€HATYpalusl
O€JIKOB MpHU HArpeBaHUU, LBETHHIE PEaKUUU OEIKOB) B COOTBETCTBUMU C IpaBUIIAMU
TEXHUKH O€30MacHOCTH Tpu OOpalleHHH C BelIeCTBaMH U JIaOOpaTOPHBIM
000pyIOBaHUEM, TPEACTABIATh PE3YIbTAThl XUMHUYECKOTO SKCIIEPUMEHTAa B (hopme
3aMKMCH YPABHEHUH COOTBETCTBYIOIIMX PEAaKUil U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yIbTATOB;

19



denepanpHas padouas mporpamma | Xumus. 10—11 kmaccsl (6a30BbIi YPOBEHB)

c(OPMHUPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  aHATU3UPOBATH  XUMHUYECKYIO
uH(OPMAIUIO, TOJIYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBA MACCOBOM MH(POPMAIINH,

WHuTepHeT U apyrux); cOpMUPOBAHHOCTh YMEHUIN COOMIOAATh MPAaBHUIIA HKOJIOTMYECKU
1eaecoo0pa3Horo

MOBEJICHUS B OBITY U TPYAOBOM AEATEILHOCTH B LEISAX COXPAHEHUSI CBOETO 37I0POBbsl U
OKPY’KAIOIIEH IPUPOJHOM CpPEIbl, OCO3HABaTh OIACHOCTh BO3JACHCTBHS Ha KUBBIC
OpraHU3Mbl ONPEAEIEHHBIX OPTaHUYECKUX BEILECTB, IOHUMAas cMbIca nokaszarens 111K
(mpenenbHO JOMYCTUMOM  KOHIIGHTpAIMHU), TOSICHITH HAa TMpPUMEpax CIOCOOBI
YMEHBIIICHUS U MPEIOTBPALIEHUS UX BPEAHOTO BO3JCHCTBUS HA OPraHU3M YEJI0BEKa; IS
00y4Yaromuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE

MPUMEHATh 3HAHUA 00 OCHOBHBIX JIOCTYNHBIX METOAAaX IIO3HAHUSA BEHIECTB U
XAMHYECKUX SIBJICHWH; HJS CIENBIX H CIA0OBUASIIMX OOYyYaroIIMUXCS: YMEHHUE
UCIIOJIb30BaTh pesibehHO

TOYEUHYI0 cucTeMy oOo3HaueHul JI. bpaiins aisg 3anucu xumMudeckux Gpopmyi.

K xonity o6yuenus B 11 kJ1acce rnpeMeTHbIe pe3yibTaThl OCBOCHUS Kypca «O01as
Y HEOPTraHMYECKAsT XUMHS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTD MPEJICTABICHUN: 0 XUMUYECKOU COCTABIISIFOIICH €CTeCTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SBJICHUN NPUPOJBLI, B POPMUPOBAHUU
MBIIIUICHUSI M KYJBTYPBI JIMUHOCTH, €€ (DYHKIIMOHATIBLHONH IPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUs] MPAKTUYECKUX 3a7ad W IKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J0POBBIO W NIPUPOJHON CpENE; BIAJACHUE CUCTEMOM XMMHWUYECKHX 3HAHUU,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAOIINE TTOHATHS (XUMUUYECKUH 2JIEMEHT, aTOM, U30TOII,
s-, p-, d- JEKTpOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTh, JJEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHas1, MOHHAsI, METAJUTMYECKasl, BOJOPOIHAS ), KPUCTAJUTMYECKAsI PEIIETKA, THUITBI
XUMUYECKUX PEAKIUM, pacTBOp, SJEKTPOIUTHI, HEIICKTPOJUTHI, AIEKTPOIUTHUYECCKAS
JTUCCOLIMAIIAS, OKHUCJIMTEIb, BOCCTAHOBUTENIb, CKOPOCTh XHUMHYECKOW peakiuu,
XUMHUYECKOE€ paBHOBECHE); TEOPUM W  3aKOHBI  (TEOpHS  DIEKTPOIUTUUYECKOM
aucconnanuu, nepuoguueckuid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS MacCChl
BEILIECTB, 3aKOH COXPAHEHHUSI U TMPEBPAIICHUS AHEPTrUU MPU XUMHUUYECKUX PEaKIIUAX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICXKAIIIHUE
B OCHOBE TOHHMMAaHUS TMPUYMHHOCTH U CHUCTEMHOCTH XUMUUYECKUX SBJICHUM,
(haKkTOJIOTUYECKHE CBEACHUS O CBOMCTBaxX, COCTaBe, IIOJIYUYCHHMHM U OE30MaCHOM
WCIOJIb30BaHUN BAXKHEHIIUX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NeSATEeITLHOCTH YeJIOBEeKa; C(hOPMUPOBAHHOCTh YMECHHH BBISBIIATH XapaKTePHBIC IPU3HAKU
MOHSITHH,
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YCTAHABIIMBAaTh WX B3aWMOCBA3b, HCIOJb30BATH COOTBETCTBYIOIIME MOHATHS  IpPH
ONMKMCAHUKM HEOPTaHUYECKHUX BEUIECTB U MX MpPEBpaIlleHUl; cHOPMUPOBAHHOCTh YMEHUMN
HCIMOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY
JUIsE  cocTaBlieHUs (GOpMysd BEHIECTB U YpaBHEHUW XUMHUYECKUX  PEaKIIH,
cucremarnueckyro HoMmeHknatypy (IUPAC) u TpuBHanbHblE Ha3BaHHS OTICIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIU ra3, YrieKHCIbIid ra3, aMMUak, raiieHasi u3BecTb,
HeraiieHas U3BeCTh, MUThEBAs COJla, MUPUT U JAPYTUE); CHOPMUPOBAHHOCTH YMEHUUN
ONPEAEIATHh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMHYECKUX 3JIEMEHTOB B COCTMHEHUSIX
Pa3JIMYHOIO COCTaBa, BUJ XMMHUUYECKOUN CBsI3M (KOBAJICHTHAsl, MOHHAsI, METaJUIM4YeCKas,
BOJIOPOJIHASA) B COCAMHEHUSIX, TUIl KPUCTAUNIMYECKON PEIIeTKH KOHKPETHOTO BEIIeCTBa
(aToMHasi, MOJIEKYJISIpHAsl, WOHHAs, METAJUIMYECKas), XapakTep Cpelabl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COEIMHEHUI; cPOPMUPOBAHHOCTh YMEHUN YCTaHABIUBATH
MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB IO HMX COCTaBY K ONPEACICHHOMY
KJIACCy/Tpynme COSAMHEHHUH (TIPOCThIE BEIIECTBA — METAUThl U HEMETAJLIbI, OKCHIBI,
OCHOBAHMSI, KUCJIOThI, aM(pOTepHbIE THAPOKCUJIBI, COJIH); CHOPMUPOBAHHOCTh YMEHUMN
pacKpbIBaTh CMbICH niepuoandeckoro 3akona J{.11. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIONIYI0,  OOBSICHUTEIHHYIO U TPOTHOCTUYECKYIO  (DYHKIIHH;
chOpMHPOBAHHOCTh YMEHUW XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMUAYECKUX JJeMeHTOB 1-4 mnepunonoB llepmoandeckoll CUCTEMBI XUMHUYECKHUX
anemenToB JI.M. MenpeneeBa, uCroyib3ys MOHATHUS «S-, P-, d-DIIEKTPOHHBIE OPOUTATI,
«QHEPreTUYECKUe YypOBHU», OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO nepuojaMm u rpynnam llepronndeckoit
cucteMbl xumuueckux snemeHToB JI.M. MenpeneeBa; chopMHpPOBAaHHOCTh yMEHUUN
XapaKkTepru30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXKIY
HEOPraHMYECKUMHU  BELIECTBAMU C TOMOIIBK) YPAaBHEHHUHW COOTBETCTBYIOLIUX
XUMUYECKUX peakiui; cHOpMUPOBAHHOCTh YMEHHUS KiIacCU(DUIIMPOBATh XUMHUYECKUE
peaxkuuu
[0 Pa3IMYHBIM TpPHU3HAKAM (YHUCIIy M COCTaBY PEArupyIOIIUX BEHIECTB, TEIUIOBOMY
ahdexTy peaknuu, H3MEHEHHIO CTEIeHEH OKHCISHHS JJIEMEHTOB, OOpaTHUMOCTH
peakiiy, y4acTUIO KaTaanu3aropa);
c(hOpMHPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKITUN PA3TUIHBIX TUIIOB,

MIOJTHBIEC ¥ COKPAIIICHHBIC YPaBHEHUS PEaKIIMi MIOHHOTO OOMEHA, yUUThIBasl YCIOBUS, TIPU
KOTOPBIX 3TU PEAKUHUH UAYT 10 KOHLA;

cOpPMUPOBAHHOCTh ~ YMEHHMM  MPOBOAUTH  PEAKIMH,  IOJTBEPKIAIOIINE
Ka4EeCTBEHHBIA COCTAaB PA3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACTIO3HABATH ONBITHBIM
IIyT€M HWOHBI, IMPUCYTCTBYIOLIME B BOJHBIX pPacTBOpax HEOPraHUYECKUX BEIIECTB;
c(hOopMUPOBAHHOCTh YMEHUI PACKPBIBATH CYITHOCTh OKUCIUTEIIBHO-
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BOCCTAaHOBUTEHHBIX PEAKIIUH TTOCPECTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX
peakiuii; copMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN

peaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHHUS XMMHUUYECKOTO PaBHOBECUS B
3aBUCUMOCTH OT BHelIHero Bo3zaeiictBus (nmpuuuui Jle [llarense); chopmMupoBaHHOCTH
YMEHUH XapaKTEeprU30BaTh XUMUUYECKHUE MPOLIECCHI, JIEKAIINE

B OCHOBE MPOMBIIUIEHHOTO TMIOJIYYEHHS] CEpPHOM KHCIOThI, aMMHaKa, a TaKkKe
c(OpMHUPOBAHHOCTH MPECTaBICHUI 00 OOIIMX HAYYHBIX MPUHIUIAX U SKOJIOTHYECKUX
npobjieMax XUMHUYECKOrO0 MPOU3BOJACTBA; CHOPMUPOBAHHOCTh YMEHUN MPOBOJUTH
BBIYUCJIEHUS C HUCIOJb30BAaHUEM MOHITUS «MAccoOBasi JIOJsl BEIIECTBA B PAacTBOPE,
00BbEMHBIX OTHOIIICHUH T'a30B MIPU XUMUYECKUX PEAKIIUAX, MAaCChl BEIIECTBA UK 00beMa
ra3oB IO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH OObEeMYy OJHOr0 U3
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3P¢eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHHMS MACcChl BEIIECTB, TPEBPAIIIEHUS U COXPAHEHUS DHEPTUH; CDOPMUPOBAHHOCTD
yMeHUN coO0IaTh TMpaBuia MOJb30BAHMS XUMHUYECKOW MOCY/ION M J1abopaTOpHBIM
o0OpyJIOBaHUEM, a TaKXE MpaBWia OOpalleHUsi C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMA 1O  BBINOJHEHUIO  J1Aa0OPATOPHBIX  XMMHUYECKUX  OIBITOB;
c(hOpMHPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUH
AKCIEPUMEHT (pa3fioKeHUE TMEepOKCHAa BOAOpPOAa B MPUCYTCTBUHM KaTalu3aTopa,
OmpeNieSIieHHe CpeAbl PAaCTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHJUKATOPA,
BJIMSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUHU, PEaKIMi MOHHOTO
oOMeHa, KaueCTBEHHBIE PEaklK Ha Cyyb(at-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHSI, pEUIEHUE HKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamibsy u « HemeTtambi»)
B COOTBETCTBHHM C NMPABUJIAMU TEXHUKU O€30IaCHOCTH MPU OOpAIICHUH C BEIIECTBAMHU U
7abopaTopHbIM  OOOpYJIOBaHUEM,  NIPEACTABISATH  PE3YJIbTaThl  XUMHUYECKOTO
HKCIIEpUMEHTA B (hopMe 3arcu ypaBHEHUH COOTBETCTBYIOIIUX PEAKITUI
1 (OpMYJIMPOBATH BBIBOABI HA OCHOBE ATUX PE3YyJIbTaTOB; CHOPMUPOBAHHOCTh YMEHUM
KPUTUYECKA aHAIM3UPOBATh XHUMHUYECKYI0 HH(POpPMAIIMIO, TOIYy4aeMyl W3 Pa3HBIX
MCTOYHUKOB (CpEICTBAa MACCOBOM
KOMMYHUKaruu, UHTEpHET 1 IpyTux); chOpMUPOBAHHOCTh YMEHHM COOITI01aTh TIPaBUIIa
HKOJIOTHYECKH 1EIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU AESATEILHOCTH B LESAX COXPAHEHUSI CBOETO 37I0POBbsSI U
OKPY’KAIOIIEH IPUPOJHOM CpPEIbl, OCO3HABaTh OIACHOCTh BO3JACHUCTBHS Ha KUBBIC
OpraHU3MBbI OINpE/EIEHHBIX BEIIECTB, TOHUMAas cMbIch Tokazatens [1JAK, moscHiaTh Ha
npuMepax crnocoObl YMEHBIIECHUSI W MPETOTBPALIEHUS] UX BPEIHOIO BO3ACHCTBUS Ha
OpraHu3M 4YeJIOBeKa; JJi O0yYarOIIMXCA C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI:
yYMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX II03HAHUSA BEIIECTB WU
XUMUYECKUX SIBICHUM; HJs CIeNblX M CHA0OBUASIIUX OOy4YarOMIMXCA: YMEHHUE
UCIIO0JIb30BaTh pelibehHO-
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TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu xumudeckux Gpopmyi.
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10 KJIACC
HaunmenoBanue
Ne KosnmuectBo OCHOBHBIE BU/IbI ICSITEIBHOCTH
pa3aenoB U TEM IIporpammHoOe coaepkaHue
1/ 4acoB 00yYaromuxcs

y4eOHOTO IIpeIMeTa

Paznen 1. Teoperuueckue oc

HOBBI OPrainu

YeCcKOd XMMHUH

1.1

[Ipenmer
OpraHu4eCKOMn
xumuu. Teopus
CTPOECHUS
OPraHu4EeCKUX
coequueHnii A.M.
bytneposa

3

[IpeaMeT opraHUYEeCKON XUMUU:

€€ BO3HUKHOBEHHUE, Pa3BUTHE U
3HAYEHUE B MOJTYUYECHUHN HOBBIX
BEIIECTB U MaTEPHUAJIOB.

Teopus crpoeHus

OPraHUYEeCKUX COCAUHECHUN

A.M. bytniepoBa, €€ OCHOBHBIE
TMTOJIOKEHHS.

CrpykrypHble (OpMYJIIbI
OpraHu4ecKux BeulecTs. ['oMmomnorus,
n3omepus. XMMHYECKasi CBSI3b B
OPraHUYECKUX COCAUHECHUSX: KPaTHbIC
CBSI3U, G- U T-CBS3HU.
[Ipeacrasnenue o knaccuduxkanuu
OPraHUYEeCKUX BEIIECTB.

Homenknatypa opranndeckunx
COeIMHEHUH (cucTeMaTH4ecKas) u

PackppiBaTh CMBICT N3y4YaE€MbIX
MNOHATUN (BBISABIISITH UX XapAKTEPHBIE
MPU3HAKU), yCTAHABIIMBATh UX
B3aUMOCBSI3b.

[IprMeHSTh MONO0KEHHS TEOPUH
CTPOCHUSI OPTaHMYECKUX BEILIECTB

A. M. BytnepoBa miist 00bICHEHHS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUSI.

Hcnonb30BaTh XUMHUECKYIO
CUMBOJIMKY JJIs1 COCTaBICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOM, COKpalleHHOi) popmy
OpraHUYECKUX BELIECTB.

OnpenensaTe BUAb XUMAYECKON CBSI3U
(0IMHApHBIE, KPATHBIE) B OPTraHUYECKUX
COEIMHEHUSX.

PackppiBaTh poJib OpraHUYECKOW XUMUU
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TPUBHAJIbHBIE HA3BAHUS BAXKHEHNIIINX
[IPEICTABUTEIIEN KIIACCOB
OpraHUYECKUX BEILIECTB.

B IIPUPOJIE, XapaKTEPU30BaTh €€

JKCIepUMEHTAJIbHbIE METOAbI
HU3Y4YeHHS BeleCTB U UX
NpeBpaLlleHui:

~ JlemoHcTpauuu:
O 03HaKOMJICHHE C oOpa3iamMu
OpraHMYECKUX BEILIECTB U MaTepUaIlaMu
Ha UX OCHOBE;

O OIIBITHI IO MTPEBPAIICHUIO
OpPTaHUYECKUX BEIECTB MPU HATPEBAaHUU
(nnaBnenue, oOyTiIMBaHUE U TOPEHUE).

~ JlabopaTtopHbie onbIThL: O
MOJIEIMPOBAHUE MOJIEKYJI OPTaHUYECKUX
BEIIECTB

3HaueHWEe B JKW3HHM YEJIOBEKa,
WUTIOCTPUPOBATH CBS3H C IPYTUMU
HayKaMH.

HaOmro1aTh 1 ONMMCHIBATH
JIEMOHCTPAIIUOHHBIC OIBITHI;
IIPOBOJIUTH M OIUCHIBATH
71a00paTOPHBIC OMBITHl M MPAKTUYCCKUE
paboTHI

Hroro no paznemny

Paznen 2. YrieBoaopoabl

2.1

IIpenenbHbIE
YIJIEBOAOPOIBI —
AJTKaHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
rOMOJIOTHYECKHM psif. MeTaH u 3TaH —
MPOCTEUIIINE MTPEICTABUTEIIN AIIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHE,
bu3nYecKrue 1 XUMUYECKHE CBOWCTBA
(peakuuu 3aMeIEeHHs U TOPEHUS ),

PackppiBaTh CMBICI N3y4aeMbIX
HNOHSTHUH (BBISABIISITh UX
XapaKTepHbIC TPU3ZHAKH ),
yCTaHaBJIMBATh UX B3aNMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
HOHATHUS TPU ONMCAHUU COCTABA,
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HaXOXJICHUE B MPUPO/IC, OTYUECHUE
U IIPUMEHEHHE

2.2

Henpenensubie
YIJIEBOJOPOIbI:
aJIKCHBI, aJIKaAUCHBI,
AJIKNHBI

AJKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUHN Psifl. DTHIIEH —
IIPOCTENIINI TPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
¢duznyecKkue 1 XuMUYECKHE CBOMCTBA

CTPOEHHUS U IIPEBPALLICHUN
OPraHUYECKUX COCIUHCHUU.
Hcnonb30BaTh XUMUUECKYIO
CHUMBOJIUKY JIJI1 COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOM, COKpaIlieHHOM) hopmy
OpraHUYECKUX BELIECTB.

(peakiuu rugpupoBaHus,
raJIOreHUPOBAHMSI, THIPATAIIUH,
OKHCJICHUSI ¥ TIOJITUMEPHU3ALINH )
HaXOXKJCHUE B IPUPOJIEC, TOTYyUCHUE
U IPUMEHEHUE.

Ankaguensl: Oyragues-1,3 u
MeTwiIOyTagaueH- 1,3, xuMmuueckoe
CTPOCHHE, PEAKIIUS
MOJIMMEPHU3AITIH, IPUMEHECHHE (TSI
CUHTE3a TPHUPOHOTO U
CUHTETHYECKOTO KaydyKa d
PE3UHBI).

AJIKHHBI: COCTaB U OCOOEHHOCTH
CTPOCHHSI, TOMOJIOTHUSCKUN PSIJI.
ALIETUIIEH — NPOCTENIITN I
IIPEJICTaBUTEIIb AJIKHHOB: COCTaB,
XHUMHUYECKOE CTPOCHHE, (PU3HUICCKUE

YcranaBnuBaTh MPUHAMNIECKHOCTD
BEIIECTB K OIMPEJICIICHHOMY KJIACCY
YIJIEBOJOPOJIOB MO COCTAaBY H
CTPOEHUIO, HA3bIBATh UX TIO
CHCTEMAaTHYE€CKOW HOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIbHBIX IPEACTABUTEIICH
YIJIEBOJIOPO/IOB.

OnpenensaTe BUAb XUMAYECKON CBSI3U
B MOJIEKYJIaX yTJIEBOAOPO/IOB;
XapaKTePU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHUE, PU3NUECKUE U
XUMHUYECKHUE CBOMCTBA, BaXKHEHIITHEC
CIIOCOOBI MOTYUYEHHS] TATUYHBIX
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U XUMHYECKHE CBOMCTBA (pEaKINU
TUAPUPOBAHUS, TAIIOTEHUPOBAHUS,
TUApATaIliy TOPEHUS ), HAXOXKJCHUE
B [IPUPOJIE, IOJYYECHUE U
MIPUMEHEHUE

IpeACTaBUTEINICH Pa3IMUHBIX KJIACCOB
yTJ€BOAOPOIOB (METaHa, 3TaHa,
JTUJIEHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJyOJ1a).

BBIABIATE TE€HETHYCCKYIO CBSI3b MEKIY

2.3 | ApomaTrnveckue ApeHBI: 6€H3071 ¥ TOJIyOJI, COCTaB, YIIIEBOAOPOAAMH U MOATBEPKAATH €€

YTJIIEBOIOPOABI XUMHUYECKOE CTPOCHUE MOJIEKYIL, HAIIMYHE YPABHEHUSIMHU
(rsHECKHE M XMMHYECKHE COOTBETCTBYIOIIUX XUMHUYECKHX
CBOMCTBA (peaKkuu
raJJOreHUPOBaHUSl U HUTPOBAHUSA),
IIOJly4YE€HUE W IPUMEHEHHUE.
Bnusinue Oenzona
Ha OpraHu3M 4eJoBeKa. ['eHeTHueckas | peaklHi ¢ UCIOJIb30BaHUEM
CBSI3b YIJIEBOJIOPOJIOB CTPYKTYPHBIX (OpMYII.

2.4 | ITpupoansie [Mpuponusiii ra3. [lomytHeie HedTsHBIE | XapaKTepU30BaTh HCTOYHUKH
HCTOTHUKH rasel. HeTb 1 ee nmpoucxoxieHue. YIJIEBOZIOPOJHOTO ChIPbs (HE(TH,
YIJIEBOJOPOIOB U UX Crioco6s! mepepaboTki HedTH: MPUPOJIHBIN Ta3, YToJib), CIOCOOBI UX
nepepaboTka nepepadoTKU U MPaKTHUECKOE

MEPEroHKa, KPEKUHT (TEPMUYECKHUH,
Karanutudeckuit). [IpoaykTe
nepepadoTKu He(TH, UX IPUMEHEHHUE B
MPOMBIIUIEHHOCTHU U B OBITY.
KameHHblii yroiabs 1 NpOAYKTHI €ro
nepepadoTKHU.

JKCNepUMEHTATbHbIC

MeTO/1bl H3y4YeHHs BelleCTB U

IPUMEHEHHUE TI0Ty9aeMbIX MPOAYKTOB.
Vcronib30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TIPOBEJICHHE,
HAOJIIOICHUE U ONTUCAHUE XUMHYECKOTO
JKCIIepUMEHTa (JTa0OPaTOPHBIC OTIBITHI
U mpakTudeckue padotel). CiemnoBaTh
npaBuiaM 0e30macHoi paboThI B
1abopaTopuu P UCIOJIL30BAHUU
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UX MPeBPALICHUH:

~ JlemoHcTpanuu:
O kosutekiuu «HedTb» u «YTommy;
O BujieopparmenT «Bynkanuzamus

PE3UHBDY.

- JlabopatopHbie  ombITbl: [
Ka4eCTBEHHOE OIpe/IeNIeHNe yriepoa
U BOIOpOAA B

BCIICCTBAX,

OPTaHUYECKUX

O O3HaKOMJIEHHUE C 00pa3lamMu
IUIaCTMAcC, Kay4yyKOB U PE3UHBL;
O MOJEIUPOBAHUE MOJIEKYT

YIJIEBOAOPOAOB U
raJJOr¢HoIpoOuru3BOAHBIX.

XUMHYECKOH MOCYIbI B 000PY0BaHHUS,
a TaKXe TpaBUIaM OOpaIIeHus ¢
BEIIECTBAMH B COOTBETCTBHUHU C
UHCTPYKITUSMU BBITIOJTHCHUS
71a00paTOPHBIX OMBITOB U
IPaKTHYECKUX padOT MO MOIYUYCHHUIO U
M3YyYCHHUIO0 OPTaHNYECKHUX BEIIECTB.
[IpencTaBiasaTh pe3ynbTaThI
JKCIIEpUMEHTa B (popme 3arnmcu
ypaBHEHU COOTBETCTBYIOIIUX
peaxiuii ¥ 1enaTh BEIBOJIBI HA UX
ocHoBe. [IpoBOAUTH BHIYMCIICHUS IS
ONPEEIICHNS MOJIEKYJISIPHOU

* [IpakTnyeckue pabOTHI:
Ne 1. IlonyueHue 3TuneHa U U3yUYEHUE €T0

CBOMCTB.

* PacueTHble 3a/1a4M:

O OIPEJICIICHUE MOJICKYJISIPHOM
(hOopMyITBI OPTaHUYECKOTO BEIIECTBA
110 MacCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX DJIEMEHTOB;

(GbopMyJIbl OPraHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XMMHUYECKOU PEAKIINH.
CamoCTOSTENBHO IAHUPOBATH U
OCYIIECTBJISITH CBOIO MO3HABATEIIbHYIO
NEATENbHOCTD; TPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBOM yueOHOM
NEATENbHOCTH
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O pacyeTsl 0 YPaBHEHUIO

XUMHYECKOUN peakiuu

Htoro no pazneny 13

Paznen 3. Kuciopoacoaep:kaiiue opraHm4ecKue coe{uHeHust

3.1 | Crupthl. ®eHon 3 [IpenenpHbIe OTHOATOMHBIC CITUPTHI: PackpeiBaTh CMBICT U3yYaeMbIX
METaHOJI ¥ ATAHOJI, XUMHUECKOE HNOHSATUN (BBISBIISTH UX
CTPOCHHUC, (1)I/ISI/I‘IGCKI/IC U XUMHWYCCKHUC XapaKTepHBIC HpI/IBHaKI/I),
CBOICTBA (PCAKLNU C AKTHBHBIMH YCTaHaBJIMBATh UX B3aUMOCBS3b,
MCTaJUIaMH, IaJIOrCHOBOIOpOAaMH, UCIIOJIb30BAaTh COOTBETCTBYIOIINE

ropeHue), npuMeHenune. Bomopoanas
cBs13b. DU3HOJIOTHYECKOE JCHCTBHE
METAHOJIa U 3TAHOJIAa HA OPTraHU3M
YyeJ0BEeKa.

MHOroaTroMHbI€ CIIUPTHI:
ATWJICHTJIMKOJb U TJIMIECPHH,
XUMUYECKOE CTpOeHUE, PU3NUecKue u
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE
CO IIEJTOYHBIMHU METaJlJIaMU,
Ka4EeCTBEHHAs peakius Ha
MHOT'OATOMHbBIE CITUPTHI).

MOHSTHUS TPU ONTUCAHUU COCTAaBa,
CTPOECHUS U IIPEBPALCHUN
OpraHUYEeCKUX COCTUHEHUH.
Hcnonb30BaTh XUMUYECKYIO

CUMBOJIMKY JJIs1 COCTaBJICHUS
MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BepHyTOM, COKpaIieHHOM) hopmy
OpraHUYECKUX BEIIECTB.

VYcranaBnuBath NPUHAJIEKHOCTD
BELECTB K OIIPENIEICHHOMY KJIacCy

dusznonorndeckoe IeicTBUE Ha 110 COCTAaBYy M CTPOEHHIO, HA3bIBaTh UX
opraHusM 4yenoBeka. [I[pumeHenue 110 CUCTEMAaTHYECKON HOMEHKIIAType;
JIMIEPUHA U STUIICHTJIUKOJISL. MIPUBOUTH TPUBHAIbHBIC HA3BAHUS
®enot. CTpoeHHE MOJIEKYIIbI, OTAEIbHBIX IPEACTABUTEIICH
(bU3UYeCKUEe U XUMHUICCKHEC KHUCJIOPOJICOJIEpIKAINX COCTMHECHUA.
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cBoiicTBa ¢eHona. TOKCHYHOCTh
¢denouna, ero Gpu3nMOIOrMUECKOE
JeCTBHE Ha OPraHU3M YeJIOBEKa.
[Ipumenenue denona

3.2

ANbACTUIBI.
KapOoHOBBIE KHCIIOTHI.
CrnosxHble 3¢upbl

Anpaerunpl: GopMabIeTua 1
areTanpAeru, XUMHUIECKOe
CTpoeHue, Hpru3nIecKue u
XUMHUYECKHE CBOMCTBA (peaKiuu
OKHUCJICHHSI W BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), TIOTyUCHUE
U IPUMEHEHUE.

OnHOOCHOBHBIE TIPEACIIbHBIC
KapOOHOBBIE KHCIIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOEHUE,
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
(oOmIue cBoiCTBa KUCIIOT, PEAKITUS
TepUPUKALINN), TOTYICHHE U
npuMenenue. CteapuHoBasi u
OJIEMHOBAsI KMCIIOTHI KaK
MIPEICTABUTENN BBICIITUX
KapOOHOBBIX KUCJIOT.

Mpblia KaK COJIM BBICHINX KapOOHOBBIX

XapakTtepu3oBaTh COCTAaB, CTPOEHUE,
npUMEHEHUE, PU3NUECKUE U
XUMHYECKHUE CBOMCTBA, BAXKHCHUIIIHE
CIIOCOOBI MOTYYEHUSI TUTTUYHBIX
MPECTABUTEIICH pa3IMUHBIX KJIACCOB
KHUCJIOPOJICOCPKAIINX COCTUHEHHUIN
(MeTaHoJIa, 3TaHOJA, TJIUIIEPHUHA,
dbenona, hopmanbaeruaa,
aleTaNnbIAETua, YKCyCHOM KUCIIOTHI,
[JIIOKO3bI, CaXapo3bl, KpaxMaa,
LEJUTI0JI03b1); BBISIBIIATH T€HETUYECKYIO
CBSI3b MEXK/1y HUMH U IOJITBEPKIATH €€
HaJU4Yue ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYII.

OnuceiBaTh COCTaB, XUMHUUYECKOE
CTPOECHHUE U TPUMEHEHHE KUPOB,
XapaKkTepUu30BaTh UX 3HAYCHUE JIA
KUZHEACATETLHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTb BO3JEHCTBUS
Ha KUBbIE OPTaHU3MBbI OIIPEICIICHHBIX

KHCJIOT, UX MOIOIIIEE JICHCTBHE.
CnoxHbIe 2UpPhI KaK MPOU3BOAHBIC
KapOOHOBBIX KUCIOT. ['maponus

OpPraHWYECKUX BELIECTB, ITOACHATh Ha
npUMepax CocOObl YMEHBIIEHUS U
IIPEAOTBPALLECHUSA UX BPEIHOTO
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CIIOHBIX 3(upoB. Kupbl kak
MIPOU3BOIHBIC TIUIEPUHA |
BBICIIUX KAPOOHOBBIX KUCIOT.
I'mpponns xxupos

3.3

YrneBoabl

VraeBojbl: COCTaB,

Kiaccudukaius yrieBogaoB (MOHO-,
M- | nojucaxapusl). [oko3a —
NPOCTEUIINN MOHOCAXapUI:
0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
¢bu3nYecKre 1 XUMUYECKHE CBOWCTBA
TJTFOKO3BI (B3aMMOACHCTBHE C
ruapokcugom meau(ll), okucnenue
aMMHUA4YHBIM PACTBOPOM OKCHJIa
cepedpa(l), BocctaHoBIEHUE,
OpO’KEHUE TITIOKO3bI), HAXOXKECHUE B
MPUPOJIE, MPUMEHEHHE TITFOKO3HI,
Ouonoruyeckas poJib B
KHU3HENIEATETLHOCTH OpraHu3Ma
yenoBeka. Porocunrte3. pykrosza Kak
HU30MeEp TIFOKO3BI.

Caxapo3a — mpeICTaBUTEIb
JMcaxapuioB, TUIPOIU3 Caxapo3bl,
Hax0>JICHUE B IIPUPOJIE U IPUMEHEHUE.
Kpaxman u nemitrono3a Kak mpupoaHbie
MOJINMEPHI: CTPOEHUE Kpaxmaiia

BO3/ICHCTBUS HA OPTaHN3M YEJIOBEKA.
Hcronp30BaTh €CTECTBEHHO-HAYYHBIC
METOIbI TTO3HAHUS — TIPOBEJICHHE,
HAOJIIOICHUE U ONTUCAHUE XUMHYECKOTO
dKCIIepUMEHTa (JTa0OPaTOPHBIC OTIBITHI
U MpaKkTu4deckue padotsl). CiemnoBaTh
npaBuiaM 0e30macHoi paboThI B
1abopaTopuu P UCIOJIH30BAHUU
XUMHUYECKOHN TIOCYbI 1 000PYIOBAHUSA,
a TaK»e IpaBuiIaM O0paIleHus ¢
BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSAMU BBITIOJTHEHUS
1a00paTOPHBIX OMBITOB U
MPAKTUYECKUX padOT MO MOIYICHHUIO U
U3YUYCHUIO OPTAaHUIECKUX BEIIECTB.
[IpeacTaBisiTh pe3yabTaThI
IKCIIEpUMEHTa B (hopme 3arucu
ypaBHEHUI COOTBETCTBYIOIINX
peaKInii U JeNaTh BBIBOJIBI HA UX
ocHoBe. [IpoBOAWTH BEIYMCICHUS IS
OTIpeJIeICHHS MOJICKYTISIPHOM (POpPMYIIbI
OpPraHUYECKOTO BEIIECTBA, IO
YPaBHEHHUIO XUMHYECKON PEaKIIHH.
CamMocTosTENBHO MJIAHUPOBATh
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Y 1EJUTION03b], GU3UYECKUE U
XMMUYECKHUE CBOMCTBA Kpaxmasa
(rugponu3, KauecTBeHHAs!
peaKkiusi ¢ UOJO0M).
IKCNepPUMEHTATbHbIE METObI
U3y4eHHs BelleCTB U UX
NpeBpaLleHu:

- JJaGopaTtopHbIE OMBITHI:
O rOpeHue CIupTOoB;
O B3aMOJCUCTBUE TJULEPUHA C

ruapokcugom meau(1l);

O Ka4eCTBEHHBIC peakiuu
aNbJETUAOB (OKHUCIEHUE aMMHUAYHBIM
pacTBOpoM  oOkcuga — cepebpa  u
TUIPOKCHIOM

menu(Il));

a B3aMMOJICVCTBUE KpaxMayia C
nonoM. - IIpakrrueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOMN

KHCJIOTHI.

~ PacuetHrble 3a1aun:
O ONpPEAECICHUE MOJIEKYJIIPHOU
(hopMyJIbl OPraHUYECKOTO BEIIECTBA

Y OCYULIECTBIISTh CBOIO IT0O3HABATEIILHYIO
NEeATENIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B TPYIIOBON yueOHOM
NEATEIBHOCTU
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II0 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB U 110 Macce
(0OBeMy) TPOTYKTOB CrOpaHus;

O pacyeTsl 10 YPaBHEHUIO
XUMHUYECKOU peakiuu

Hroro no paznemny

13

Pa3nen 4. A3oTconepikaniue OpraHuvYecKue coeTuHEHUsI

4.1 | AMUHBI.
AMWHOKHUCJIIOTHI.
benku

3

AMUHBI: METUJIAMHUH — IPOCTEUILINN
IIPEJICTABUTENIb AMHHOB: COCTaB,
XUMHUYECKOE CTPOCHHUE, PU3NYECKUE U
XUMUYECKUE CBOMCTBA (pEaKIUU C
KHUCJIOTAMH U TOPEHUS ), HAX0XKJICHUE B
npupoje. AMHUHOKHUCIIOTHI KaK
am(pOoTEepHbIE OPraHUYECKUE
coeuHeHns. DU3NYECKUE U XUMUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMEpE
TJIMIAHA).

buonornyeckoe 3HaueHUE aMUHOKHUCIIOT.
CuHTEe3 NenTHI0B.

benku kak mpupoiHbIE TOTUMEPHI.
[lepBuunas, BTOpUYHAS U TPETUIHAS
CTPyKTypa 6enkoB. XUMHUECKHE
CBOMCTBA OEJIKOB: TUIPOIIU3,
JieHaTypalus, KaueCTBEHHbIE PEAKIIMU Ha

PackpbIBaTh CMBICIT U3y4aeMbIX
HOHSTUH (BBIABIISTH UX

XapaKTEpHbIE TPU3ZHAKH ),
yCTaHaBJIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOINE
HNOHATUS TIIPU OMMCAHUU COCTaBA,
CTPOECHHUS W IIPEBPALLCHUN
OpPraHUYECKUX COETMHEHUH.
Hcnonb30BaTh XUMUYECKYO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYyTOH,
COKpAILlEHHON) (POpMyJT OPraHUYECKHUX
BELIECTB.

Onpenensats NPUHALIEKHOCTh
BEILIECTB K OIPEJIEIICHHOMY KJIACCY 110
COCTaBYy W CTPOEHHUIO, Ha3bIBaTh UX IO
CUCTEMAaTUYECKON HOMEHKIIATYPE;
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OCJIKH.
IKCNePUMEHTATbHbIE METO/IbI

U3y4eHHs BellecTB U UX
npeBpalieHui:

~ JlemoHcTpanuu:
O nenarypaiusi 6€JIKOB MPU HArpeBaHUU

0 niBeTHBIC peakIuu OCIKOB

MIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTACIBHBIX MPEICTABUTEIICH.
Xapaktepu3oBaTh COCTAB, CTPOEHHUE,
npyUMeHeHue, PU3nYeCcKue u
XUMHUYECKHUE CBOMCTBA, BaXKHEHIITHEC
CITOCOOBI TTOTYYCHHS TUITHIHBIX
MPECTABUTEIICH a30TCOICPKALINX
COeMHEHUN (METUIaMHHA, TJIUIIUHA,
O€JIKOB).

OnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; OSICHATh
Ha IpUMepax 3HaYeHue OEJIKOB IS
OpraHM3Ma YejloBeKa.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOI01aTh U
ONMCHIBATh JIEMOHCTPALIMOHHBIN
JKCIIEPUMEHT.

CaMoCTOSTENBHO MIAHUPOBATh U
OCYILIECTBJIATH CBOIO II03HABATEILHYIO
JIEATEIBbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYyNIoOBON yueOHOMI
JEATEIIbHOCTH

Hroro no pazneny

Paszaei. S. BoicokoMoJIeKyJIApHbIEe COeIMHEHUSA

5.1

IlmacTmaccsel.

OCHOBHBIC TTOHATHUS XUMUH

BJ'Ia,Z[eTI) HN3y4aCMbIMH XUMHUUYCCKNMHU
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Kayuyku. Bonokna

BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEPHU3ALIAN, CPEIHSS
MoseKyiasipHas Macca. OCHOBHBIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUHN — MOJMMEPU3ALUS U
nosmKoHAeHcanus. [lmactmaccer
(MOAMATHUIIEH, TIOJIUIIPOTIHIIEH,
NOJINBUHWIXJIOPU, IIOJTUCTUPOI).
HarypanpHbpiil ¥ cUHTETHYECKHE
Kay4yKH

MOHATUSIMU: PACKPBIBATH CMBICT
M3y4aeMBbIX TOHATUHN U IPUMEHATH 3TU
MOHATHS IPU OTIMCAHUU COCTaBa M
CTPOEHHS BBICOKOMOJIEKYJIISIPHBIX
OPraHUYEeCKUX BEIIECTB, IS
OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIICHUS CTPYKTYPHBIX (popmyt
BEIIECTB U YPABHEHUM PEAKLIUN
MOJTMMEPU3ALUHI U TMOJTUKOHICHCAIH.

(OyTaareHOBBIN, XJIOPOIPEHOBBIN
Y U30MPEHOBBIN). BonokHa:
HaTypabHbIE (XJIOMOK, IIEPCTh,
1IEJK), UCKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCK03a), CHHTETHUECKHUE
(kKampoH U J1aBCaH).
JKCNepUMeHTATbHbIE METO/IbI
U3y4eHHs BelleCTB U UX
NpeBpPaLleHU:

~ JlemoHcTpanuu:
O  o3nakomsieHue ¢  oOpasnamu

MIPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, KayuyKoB

OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOKMCTBA Kay4yKOB,
HanboJiee pacIpOCTPAHECHHBIX BUJIOB
IJIACTMACC, BOJIOKOH; IPUMEHECHHUE

B PA3JIMYHBIX OTPACIIIX.
HMcnoap30BaTh €CTECTBEHHO-
Hay4YHbIC METO/Ibl IO3HAHUS —
HaOJIF0JIaTh U ONHUCHIBATH
JE€MOHCTPAIIUOHHBINA SKCIIEPUMEHT

Hroro no pazneny
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OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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INNEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 11O KJIACCAM
MPOBEPAEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM MIPOIT'PAMMBI CPEJTHET'O OBIIEI'O
OBPA30BAHUA U DJIEMEHTOB COAEPXKXAHUSA 110 XUMHNHN

B ¢denepanbHBIX M pervoHanbHBIX MPOIEIYypaxX OIIEHKKM KayecTBa 0Opa3OBaHMUS
UCIIONb3YyeTCsl MepeueHb (KOAU(GUKATOP) paclpeeieHHbIX MO KiaccaM MPOBEPSEMbIX
TpeOOBaHMII K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeIbHON MPOrpPaMMBbI
cpenHero o01ero o0pa3oBaHus U AIEMEHTOB COACP>KaHUS 110 XUMHUH.

10 KJIACC IIpoBepsiemble TPeOOBaHUSA K pe3yJbTATAM 0CBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOTrPaMMbI

Kon IIpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOIO 06paSOBaTeHBHOﬁ nporpaMmal CpCAHCTO O6I].I€FO O6pa3OBaHI/I$I
pe3yJibTaTa
1 TeopeTrnueckre OCHOBBI OPraHUYECKON XUMUH
1.1 CdopMupoBaHHOCTH MPEACTABICHUM O XMMHUYECKOW COCTABIISIONICH

€CTECTBECHHO-HAyYHOM KapTUHBI MHUpPA, POJIM XUMHUU B IIO3HAHUU
SBJICHUM TPUPOJIbI, B (POPMUPOBAHUU MBINIJICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAUMOMN ISt
pelieHrss TPaKTUYECKUX 3aJad M DIKOJOTHMYECKH OOOCHOBAHHOIO
OTHOUIEHHUS K CBOEMY 3J0POBBIO U IIPUPOJHOM Cpelie

1.2 BJ'I&,Z[CHI/IC CHUCTEMOHM XHMHYECKHUX 3HaHHﬁ, KOTOpasd BKJIKOYACT:

OCHOBOIIOJIAraroIINe HOHSTHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHCIICHUS, XMMHUYECKas CBS3b,
MOJIb, MOJISIpHasi Macca, MOJSIPHBIA O0BEM, YTIJIEPOJHBIM CKEJeT,
(¢yHKIMOHANbHAST ~ rpynmna,  pajukal, HW30Mepusi,  H30MEpHI,
TOMOJIOTUYECKANA Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOA- U
a30TCOAEpKAILINE COCIUHEHUS, OMOJIOTMYECKH AKTHBHBIE BELIECTBA
(yrineBojpl, KUpPbI, OEJIKH), MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHUS); TEOPHUM M 3aKOHBI (TEOpHs
XUMUYECKOTO CTpOEHUsl opranuueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHUH, (PAKTOJIIOTHUECKHE
CBEJCHMS O CBOWMCTBax, COCTaBe, IMOJYYEHHMH U OE30MacCHOM
UCIOJIb30BAHUM BAXKHEMILIMX HEOPraHWYECKHMX M OpPraHUYECKUX
BELIECTB B OBITY U MPAKTUYECKON J1€ATETbHOCTH Y€JIOBEKA
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1.3

ChopMUpOBaHHOCTh yMEHUHN BBIABISATh XapaKTEPHBIC MPUIHAKU
MOHATUM,  YCTAaHABJIMBATh MX  B3aUMOCBSI3b,  MCIIOJb30BATh
COOTBETCTBYIOIIME TMOHATHS NPU ONHUCAHUU COCTaBa, CTPOCHUS H
MPEBPAILCHUN OPTraHUYECKUX COCTMHECHUN

1.4

ChopMupoBaHHOCTH YMEHHM UCIIOJIH30BATh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTaBJICHUSI MOJIEKYJIAPHBIX W CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaImieHHon) (OpMyJl OpPraHWYECKHX BEIIECTB U YypPaBHCHHM
XUMHUYECKUX  PEaKUWid,  M3rOTaBIMBAThL  MOJEIH  MOJEKYJI
OPraHUYECKUX BEIIECTB JI1 WUIIOCTPAIMM WX XUMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

ChopMupoBaHHOCTh YMEHHH YCTAHABIWBATh TMPUHAJIC)KHOCTD
U3YYCHHBIX OPraHWYECKHUX BEIIECTB IO MX COCTAaBy M CTPOCHHUIO K
OTIpE/ICICHHOMY Kjaccy (Tpymme) coeauHeHui (yrieBoJ0pO/IbI,
KHUCIIOPOJ, M a30TCONIEPIKAIINE COSTUHEHUS, BHICOKOMOJIEKYIISIPHBIC
COCIMHCHMsI), JaBaTh WM Ha3BaHUS TI0 CHCTEMAaTHYECKOU
Homenkiatype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHHUSI ONPEACNIATh BUAbl XUMUUYECKON CBSI3U B
OpraHUYECKUX COCINHEHUAX (OIMHAPHBIE U KPATHBIC)

1.6

CdopMupOBaHHOCTb YMEHHSI MPUMEHSTH: TOJIOKEHUS TEOpUHU
CTpOoeHHus opranuyeckux Bemects A.M. byTiepoBa st oObsicHeHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT HX COCTaBa M CTPOEHHUS; 3aKOH
COXpaHEHUs1 MacChl BEIIECTB

Yraesogopoasl.  Kucnmopomconmepxkamue ¥ a30TCOAEpKAIIUE
OpraHUYECKHEe COSTUHECHMsI. BRICOKOMOJIEKYISIPHBIC COSTUHCHHSI

2.1

ChopMuUpoOBaHHOCT, YMEHHH NPUBOAUTH TPUBHAIBHBIC HA3BaHUS
OTACIbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, NMPOMHUJIEH, alleTHJICH,
ATUJICHTJIMKOMb, TIUIEPUH, (PeHos, dhopmanbAerua, aneTaibIeru,
MypaBbUHAs KHCIIOTa, YKCYCHasi KHCJIOTA, OJIEMHOBAas KHUCJIOTA,
CTEeapuHOBasl KHUCJIOTa, TJIFOKO3a, (PYKTO3a, Kpaxmaj, IeJUIIJI03a,
TJTUIIMH)

2.2

CdopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
du3HUeCKUe W XMMHYECKHE CBOWCTBA TUIIMYHBIX TpPEJCTAaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHWYSCKUX BEIISCTB (METaH, 3TaH, ITHIICH,
NpoNwieH, aneruieH, OyraaueH-1,3, metwnOyranuen-1,3, OeH301,
METaHOJI, dTaHOJI, STHJICHIJIMKOJIb, TIMIICPUH, (DEHOJ, alleTalIbIeT /I,
MypaBbHHAs W YKCYCHas KHCJIOTBHI, TJIFOKO3a, KpaxMall, HeJII0J103a,
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AMUHOYKCYCHasi KUCJIOTa)

2.3

CdopMUpoBaHHOCTh YMEHUSI HILTIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXKJY TUIAYHBIMU  [PEACTABUTENISIMH  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX

XUMUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

24

ChopmupoBaHHOCT, ~ yMEHHUS  XapaKTepU30BaTh  HCTOUYHUKHU
YTJIEBOAOPOIHOIO ChIpbsl (HEPTH, TPUPOAHBINA T'a3, Yroyb), CIOCOOBI
UX TepepabOTKM U  MPAKTUYECKOE MNPUMEHEHUE MPOAYKTOB
nepepaboTKu

XUMHUA ¥ KU3Hb. PacueTnbl

3.1

CdopMupoBaHHOCTh YMEHUH BIAJAETh CUCTEMOM 3HaHHUI 00 OCHOBHBIX
METO/1aX HAYYHOT'O TTO3HAHUSI, UCIIOIB3YEMbIX B XUMHUU IIPU U3YUECHUU
BEIIECTB M XHUMHUYECKUX SIBICHUW (HAOJIOJEHUE, HW3MEpPEHHE,
SKCIEPUMEHT,  MOJEIMPOBAHMUE),  MCIOJIb30BATh  CHUCTEMHBIC
XMMHUYECKUE 3HAHUS ISl TPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTyalUsX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

3.2

CdopMupoBaHHOCTh yMEHUN COONIOAATh TMpaBUja IOJIH30BAHUS
XUMUYECKON MOCy0il U J1abopaTOPHBIM O0OpPYAOBaHUEM, a TaKKe
IpaBuiia 0OpaIlEHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU
10 BBITTOJTHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB

3.3

CdopMupoBaHHOCTh YMEHUH IUITAHUPOBATH U BHITIONHATh XUMHUYECKUI
OKCIIEPUMEHT  (MpEeBpallleHusT  OpPraHUYEeCKUX  BEIIECTB  IpHU
HarpeBaHWM, TIOJIyYEHHME OTHIEHA W H3YYEHUE €ro CBOWCTB,
KaueCTBEHHBIE PEAKIIMA OPTAaHUYECKUX BEIIECTB, IEHATypalus OEJIKOB
OpU HAarpeBaHWM, IBETHBIC PEaKUUU OENKOB) B COOTBETCTBUU C
paBUJIAMHU TEXHUKU 0€30MaCHOCTH MpH OOpallleHUH C BEUIECTBAMU U
7a00paTOpHBIM  O0OpYJOBAaHHEM;  MPEJCTABIATH  PE3YJIbTATHI
XUMUYECKOTO JKCIIEpUMEHTa B (¢GopMe 3amucud  ypaBHEHUH
COOTBETCTBYIOIIMX PEaKUUid U (OPMYIUPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB

3.4

CdopMupoBaHHOCTH YMEHUU IIPOBOJUTH BBIYUCIIEHUS 10
XUMHUYECKUM YPaBHEHUSIM (macchl, o0Bema,
KOJINYECTBA UCXOIHOTO BEIIECTBA WU MPOAYKTA PEAKIINU 10

U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX

BEILIECTB WJIHM NPOYKTOB PEAKI1H)
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3.5 CdopmMupoBaHHOCTH YMEHUU KPUTUYECKHU AHAJIN3UPOBATh
XUMUYECKYI0 HHPOPMAIIUIO, TTOTYyYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB
(cpencTtBa MaccoBoit nHGopMaimu, cetb UHTepHET U 1pyrue)

3.6 CdopMupoBaHHOCTh YMEHHH COOJIO/IaTh TPaBHIIa 3KOJIOTHUECKH

1eJ1eCO00pa3HOro MOBEAECHUSI B OBITY U TPYAOBOW NIE€ATEILHOCTH B
HeNsAX COXPAaHEHHS CBOETO 3JI0POBbSI M OKpY’)KAIOLIEH MNpUPOAHOI
Cpelpl, 0CO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha >KMBBIE OPraHU3MBI
OTIpEICTICHHBIX OPTraHNYECKHUX BEIECTB, MOHUMAs CMBICI MTOKA3aTeIsI
[TAK (mpeanenbHO MOMYCTHMMOM KOHIIGHTpAlMH), TMOSACHATH Ha
npuMepax CrocoObl YMEHbBIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Kon

[IpoBepsieMblii 3JIEMEHT COJCPIKAHUS

1

Teopernueckre OCHOBBI OPTaHUYECKON XUMUU

1.1

IIpenmeTr opraHM4eCcKON XUMHUHN: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJY4YE€HUH HOBBIX BELIECTB U MAaTEPUAIOB. TeopHsi CTPOCHUSI OPraHUYECKHUX
coenquHenui A.M. byTtiepoBa, €€ OCHOBHbBIE MOJIOKECHUS

1.2

CrpykTypHble (HOpPMYJIBI OPraHUYECKUX BEIHIECTB. [ OMOJIOTHS, U30MEpHS.
XUMHUYECKAS CBSI3b B OPTraHUYECKUX COCMHEHUSX — OJIMHAPHBIE U KPATHBIC
cBs3u. [Ipeacrapnenue o kiaccupukauu OpraHMYeCKUX BEIIECTB

1.3

HoMenknaTtypa  oOpraHM4eckuxX COEIMHEHMH  (CUcTeMaThdecKkas) u
TPUBUAJIHBIC  HA3BaHUA  BAXKHEWIIMX  NPEJACTABUTENICH  KIIACCOB
OPraHUYECKUX BEILLIECTB

Yrneronopoasl

2.1

AJNKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUN psAx. MeraH m 3TaH —
pOCTeHIINe MPEACTaBUTENH ANKAHOB: (PM3NYECKUE U XUMUYECKHE CBOICTBA
(peakiuu 3amMelieHus U TOPEHUs1), HaXOXKJIEHUE B MPUPOJIE, MOJyUYEeHUE U
IIPUMEHECHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUI PsAL. DTUIIEH U IPOIUJIEH —
IpOCTEHIINE MPEACTaBUTENH ANKEHOB: (PM3NYECKUE U XUMUYECKHE CBOICTBA
(peakiuu TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUApPATALMU, OKUCICHHUS U
NOJIMMEPU3ALINH ), IOTYyUEHUE U IPUMEHEHNE

2.3

Ankaauensl: OytagueH-1,3 u metunOytaaueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBA (peakuus noaumepusanuu). [lonyuenue

CUHTCTHYCCKOI'O KaydyKa U PC3HHbI
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ANKHWHEIL: COCTaB U 0COOCHHOCTH CTpOCHU:, TOMOJIOTMYECKHM pAa. AHCTI/IJ'IGH
- HpOCTeﬁIHI/Iﬁ MpCaACTaBUTCIIb AJIKUHOB: COCTAaB, CTPOCHUC,

buznueckue M XMMUYECKHE CBOMCTBAa  (peakuuud  THIAPUPOBAHMUS,
raJlOr€eHUPOBAHMUS, TUIPATALUH, TOPEHUS ), TOJYYEHUE U IPUMEHEHUE

2.5

Apensbl. bensoin: coctaB, cTrpoeHue, puznyeckue U XUMHUUYECKHE CBOWCTBA
(peakiuu rajJoreHHpOBaHUSI U HUTPOBAHMUS), MOJIYYCHHE U TMPUMEHEHUE.
Tomyon: coctaB, cTpoeHne, GU3NUECKUE U XUMUISCKHIE CBOMCTBA (PeaKIuu
raJIOreHUPOBAHUS M1 HUTPOBAHUS ), OJIydeHUE U TpUMEHEHUE. TOKCUYHOCTh
apeHoB. ['eHeTHueckas CBsi3b MKy YIIIEBOJOPOAAMH, IPUHAIIICIKAITUMU K
pa3JIMYHBIM KJIaccaM

2.6

[IpupoHble HMCTOYHHMKHU YTIEBOAOPOJOB. [IpupoaHblii Ta3 U MOMyTHBIE
Hersaabie rasel. Hedte m ee mpoucxoxaeHue. CrocoObl mepepadboTKu
He()TU: MEpPEeroHKa, KPEeKUHI (TEPMUYECKUM, KATaTUTHYECKHUIl), MUPOJIU3.
[TpoaykTel epepabOTKu HEPTH, NX MTPUMEHEHHE B MPOMBINIJICHHOCTH U B
ObITy. KaMeHHBII yroiib U IPOYKTHI €T0 MepepadoTKu

Kucnopoaconepxaiine opraHiyeckue CoeMHEHUs

3.1

IIpenenbHple OQHOATOMHBIE CHUPTBL. METaHONI W 3TAHOJ: CTPOECHHUE,
bu3nYecKre 1 XUMHYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMUA METaJIAMH,
raJloreHOBOJIOPOJIaMU, TOPEHUE), MpuMeHeHue. Bo1opoaHbie CBS3U MEXTY
MOJIEKyJaMy CcOupToB. JIeHCTBHE METaHOJa M JTAaHOJA HA OPraHu3M
yesioBeka. MHOrOaTOMHbIE€ CIUPThI. DTUIICHTIIMKOJIb U TJULEPUH: CTPOCHUE,
¢duzmyeckre M XUMUYECKHE CBOMCTBA (B3aMMOJECUCTBHE CO IIEIOYHBIMU
MeTallaMH, Ka4ECTBEHHAsl peaKIisi HA MHOTOaTOMHbIE CIUPTHI). JlelicTBue
Ha Opranus3M uesjoBeka. [I[pumMeHeHne riauuepuHa v 3TUIEHTINKOIS

3.2

DeHoJI: CTPOSHUE MOJIEKYJIBI, PU3NYECKHE U XUMUIECKHIE CBOMCTBA.

Toxkcuunocts penouna. [Ipumenenue penosna

3.3

Anpneruipl M KeTOHbl.  Dopmanbieruja, ameTaldbAeTHa: CTPOCHHE,
(dbuznYecKre 1 XUMUYECKHE CBOMCTBA (PeaKIui OKUCIICHUS

N BOCCTAHOBJICHU, KQUCCTBCHHBIC pCaKHI/II/I), IMOJIY4YCHHUC U IIPUMCHCHHUC

3.4

OnHOOCHOBHBIE TIpeNebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAS U
YKCYCHasi KHUCJIOTBI: CTpOeHUe, (U3HMYECKHE U XUMHUYECKHE CBOICTBA
(cBoiicTBa, 00IIMeE TS KJacca KUCIIOT, peakIus dTepudUKaIIUN ), TTOJTydeHHE
1 npumeHeHue. CTeapuHOBas M OJICMHOBAS KHUCJIOTHI KaK MPEICTaBUTEIHN
BBICIIUX KapOOHOBBIX KHUCJIOT. MpblIa KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIICE JCHCTBUE

3.5

CnoxHble 3GUpPBl KaKk MTPOU3BOJHbIE KapOOHOBBIX KHUCIOT. [uaponus
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cinoxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue Kupos.

buonornueckas poib )KUpPOB

3.6

VYrneBoasl: coctaB, Kiaccupukaius — yriaeBogoB  (MOHO-, HU- U
noyicaxapuabl). [7oko3a — TpOCTEHIMIT MOHOCaxapui: OCOOCHHOCTH
CTPOEHUS MOJICKYJIbI, PU3NYECKUE U XUMUICCKHE CBONCTBA
(B3aumozeiictBue ¢ rugpokcuom meau (II), okucienre aMMuadyHbIM

pacTtBopoM okcuma cepebpa (I), BoccTaHOBICHHE, OPOKEHHE TIFOKO3BI),
HaxXOXJEHUE B TIPHUPOJE, MPUMEHEHHE, OMoJoTHYecKasi posib. DOTOCHHTE3.
®pykTo3a Kak u3oMep TIoKo3bl. Kpaxman u 1enono3a Kak IpUpogHbIe
nosimMepbl. CTpoeHne Kpaxmaiia 1 1euroio3bl. u3ndeckrue 1 XUMUIeCKUe
CBOMCTBa Kpaxmaja (TUIpoJin3, KaueCTBEHHAs peaKIus C UOJIO0M)

A3oTcoaeprkanme OpraHM4ecKue COeIMHEHUS

4.1

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHuYecKue coenuHeHus1. Gu3ndeckue
M XUMHUYECKHE CBOMCTBA AaMHUHOKHCJIOT (HAa TIpuMepe TJIUIMHA).
buosornueckoe 3HaueHne aMUHOKHUCIIOT. [lenTranl

4.2

benku kak npuUpoAHBIE BBICOKOMOJIEKYJIIpHbIE coelnHeHus. llepBuuHas,
BTOPHUYHASA U TPETUYHAS CTPYKTypa OenKoB. XMMUYECKHE CBONCTBA OEIIKOB:

T'uaApoJin3, ACHaATypalusa, Ka4CCTBCHHBIC PCAKIIMN Ha OcaKu

BBICOKOMOJIEKYJIAPHBIE COEUHEHNUS

5.1

OCHOBHbIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJUMEpHU3AIuU, CPEeaHss
MoJieKkyJisipHasi Macca. OCHOBHBIE METOJIbI CHUHTE3a BBHICOKOMOJIEKYJISIPHBIX

COGI[I/IHCHI/Iﬁ — MoJIMMEpU3alus U IMOJIMKOHJICHCAIHA

5.2

OKCMIEPUMEHTAIbHBIE METOAbl W3YUYECHHUS BEIIECTB M UX IPEBPAIICHUN:
O3HAaKOMJIEHHE C o00pa3naMu OPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4uyKoB. [lorydeHre CHHTETUYECKOTO KayuyyKa U PE3UHBI

KAJIEHJAPHO-TEMATHUYECKOE INTAHUPOBAHUE
10 KJIIACC

Tema Hata daxt JlaTa dakr [Ipumeuanue

[Ipenmer
OpraHU4eCKOM
XUMMUH, e
BO3HHUKHOBEHUE,
Pa3BUTHUE U 3HAYEHUE
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Teopuss  cTpoeHus
OpPraHUYECKUX
COETMHEHNH

A. M. bytneposa, eé
OCHOBHBIE
IIOJIOKECHUS

IIpencraBinenue o
KJaccuuKauu
OpraHUYeCKuX
BEIIECTB.
Howmenkiarypa
(cucremaruueckas) u
TPUBUATHHBIC
Ha3BaHUS
OpPraHNMYECKUX
BCIIECTB

ANKaHBI: COCTaB H
CTPOCHHE,
TOMOJIOTHYECKUH

pAn

Metan u »9TaH —
IIPOCTEUIIINE
MIPEICTABUTEIHN
aJIKaHOB

AJIKEHBI: COCTaB H
CTpOEHHUE, CBOMCTBA

OTWIEH U NPONUJIEH

— MPOCTEUIIINE
MIPEACTABUTEIIN
aJIKEHOB
[IpakTnueckas
pabora No 1.
«ITonyuenue

STWICHA U U3Y4YCHUE
€r0 CBOUCTB»

AnkaaueHsl.
byraguen-1,3 u
MeTmi0yTaauen-1,3.
[TonyyeHue
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CUHTETHYECKOTO
Kay4yKa U PE3UHBI

10

ANKWHBI. COCTaB |
0COOEHHOCTH
CTpPOEHUH,
TOMOJIOTHYECKHUI
pan. AueTuieH —
MPOCTEUILINI
MIPEJICTABUTEIIb
aJIKNHOB

11

Breruucnenus o
YpPaBHEHUIO
XUMHUYECKOMN
peakiuu

12

ApeHbl: O€H3011 W
TOJIYOJL
TOKCHYHOCTH ap€HOB

13

I'eneTnueckas cBS3b
YIJIEBOJAOPO/IOB,

MPUHAJICKAIUX K
Pa3IMYHBIM KJIacCaM

14

[IpuponHsie
VMCTOYHHUKH
YTJIEBOJIOPOJIOB:
NPUPOJIHBIA Tra3 H
MOMYyTHBIE HEPTSIHbBIE
rasbl. Kamennsbrit
yIoJib

15

Hedtp u mpoaykTsl
e€ mepepaboTKu

16

KonTtponbHas
pabora mo pasneny
«YTeBOIOPOIB)

17

[IpenenbHbIE
OJIHOATOMHBIE
CIIUPTHI: METAHOI W
sTaHos. Bomopoanas
CBSI3b
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18 MHoroaroMHbIe
CIIUPTHI:
ATUJICHTIIUKOJIb U
TJIUIICPUH

19 @deHoN:  CTpPOEHHUE
MOJIEKYJIbI,
busnueckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHHE

20 ANbIEeTUIbI:
dbopmaabaeTua u
aneTagbIerul.
A1leTOH

21 OIDHOOCHOBHBIE
npeaesbHbIE
KapOOHOBBIE
KHUCJIOTHI:
MypaBbHHAas u
YKCYCHast

22 [IpakTueckas
pabota No 2.
«CBoiicTBa pacTBopa
YKCYCHOM KUCJIOTBI»

23 CreapuHoBas "
OJICUHOBAsi KHUCJIOTHI
KaK TMpeICTaBUTEIN
BBICIINX
KapOOHOBBIX KHUCIIOT.
Mbuta Kak  coiu
BBICIIUX
KapOOHOBBIX KUCIIOT,
170'¢ MOIOLIEE
JIeNCTBUE

24 Cnoxubple  3¢ups

KaKk  TPOU3BOJHbBIE
KapOOHOBBIX KHCIOT.
['uaponus ClIOXHBIX

3¢upoB
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25 Kuper:  ruaponus,
MIPUMEHEHHUE,
Ounosjoruyeckas poib
KUPOB

26 VraeBoanpl: COCTaB,
KJ1accu(uKaIus.
Baxueimue
MIPEJCTABUTEIIN:
TIII0KO03a, (PpykKTO3a,
caxapo3sa

27 Kpaxman u
LIEJUTIOI03a KakK
MIPUPOHBIC
MOJTUMEPHI

28 KonTposbHas
pabota 1o pazaeny
«Kucnopoaconepxa
M€ OpraHUuYEeCKUe
COCTMHECHHUS

29 AMUHEBI: METHJIaMUH
1 aHWINH

30 AMUHOKHCIIOTE KakK
am(oTepHbIC
OpraHUYecKue
COC/IMHEHHS, X
OMOJIOTHYECKOE
3HadeHue. IlenTtuapl

31 benku KaK
MIPUPOJIHBIC
BBICOKOMOJIEKYJISIPH
bI€ COCIMHEHHUS

32 OcCHOBHBIE TOHSTHSI
XAMHH
BBICOKOMOJIEKYJISIPH
BIX COCJIMHECHUM

33 OCHOBHBIE METOMBI

CUHTE3a
BBICOKOMOJIEKYJISIPH
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BIX COEJIMHEHUN.

[InacT™maccsl,
Kay4yKH, BOJIOKHA

34

PesepBHBII ypok
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