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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

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS 00YyUYaIOIIUMHUCS
nporpaMm cpeaHero oomero o0pa3oBaHHs (JUYHOCTHBIM, METANpPEeIMETHbIM U
npeaMeTHbIM). HaydyHO-MeToanuecKol OCHOBOM Juisi pa3pabOTKH  IUIAHHPYEMBIX
pe3yJbTaTOB OCBOCHHUS IMpPOTpaMM CpeaHero oOmiero o0pa3oBaHUs — SABISETCS
CUCTEMHOJIEATENIbHOCTHBIN MOJIXO/.

11 KITACC OBIIASA U HEOPTAHUYECKAS XUMMUA Teopernueckue
OCHOBbI XUMHUH

Xumuueckuii anieMeHT. AToM. Sapo atoma, n30TOmbL. DIeKTpOHHAsT 000I0UKa.

OHepreTUuecKre ypoBHH, MOAYPOBHU. ATOMHbBIE OpOUTANH, S-, p-, d- JIEMEHTHI.
Oco0eHHOCTH paclpeesieHHs] JIEKTPOHOB 10 OpOUTAISIM B aTOMaxX 3J1€MEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpallis aTOMOB.

ITepronnueckuit 3akoH u I[lepuoauueckas cucrema XuMHIecKkux dsemeHTos J[.1.
MenpeneeBa. CBsA3b NEPUOAUYECKOTO 3aKOHA U [leprnoanueckoii cucTeMsl
XUMHUYeCKUX 3i1eMeHToB JI.1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3AKOHOMEPHOCTH U3MEHEHNS CBOMCTB XUMHUUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMH IPOCTHIX U CIOXKHBIX BEIECTB IO IPyIIaM U EPHOIaM.
3Ha4YEHHE MTEPUOIUYECKOI0 3aKOHA B PA3BUTHUN HAYKHU.

Crpoenue BemiecTBa. XUMHUECKasi CBA3b. BUIbI XUMHUYECKOH CBS3H (KOBAJICHTHAS
HEMOJIIPHAS U TIOJIIPHAs, MOHHAS, MEeTaJTHYecKas ). MexaHu3Mbl 00pa3oBaHus
KOBJICHTHOW XUMHUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-AKIICNTOPHBIN).
Bonopoanas cBsizb. BaeHTHOCTh. DneKTpoOoTpUIIaTeIbHOCTh. CTETEeHb
okucneHus. IOHbI: KATHOHBI U AHUOHBI.

BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA
cocTaBa BelllecTBa. THUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIMA KPUCTAJITMYECKON PEIIETKH.

ITonsiTue o AUCIICPCHBIX CUCTEMAX. HctuHHBIC U KOJUIOMAHBIC paCTBOPHI.
MaccoBas A0JIA BEIIECTBA B paCTBOPEC.

Knaccudukanus HeopraHudeckux coeiuHeHnii. HomeHkiiarypa HeopraHm4eckux
BEILIECTB. [ 'eHeTHUUeCKast CBSA3b HEOPTraHMYECKUX BEIIECTB, IPUHAIJICKAINX K
Pa3IMYHBIM KJIacCaM.

Xumnueckas peakiusi. Knaccudukaims XUMHYECKUX PEaKIfii B HEOPTraHUIECKOM
Y OpPraHUYeCcKOi XUMUU. 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIIECHUS SHEPTUU TP XUMUYECKUX PEaKIUIX.
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CKOpOCTh peakIny, €€ 3aBUCUMOCTh OT PasIudIHbIX (akTopoB. OOpaTuMBbIe
peakuuu. XumMu4deckoe papHoBecue. aKkTopsl, BIUAIOIIAE HA COCTOSIHUE
xuMmuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposuTryeckas auccormans. CHIIbHBIC U clla0bie 3aeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpaabHas, IeJ09Has. Peakiuu HoHHOTO
oOMeHa.

OKHCITUTENHHO-BOCCTAHOBUTEILHBIC PEAKITHH.

OKCHEPUMEHTAIBHBIE METO/IbI U3yUYEHHSI BEIIECTB U X ITPEBPALLECHHINA:
neMoHcTpanus Tabnui «Ilepuoauyeckas cucteMa xumMuueckux snnementoB .M.
MemnzeneeBa», n3ydeHue MoJieiell KpUCTANTIMYECKUX PEIIETOK, HAOM0IeHne U
OINHMCAHKE IEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIa
BOJIOPOJIa B IPUCYTCTBUM KAaTAJIN3aTOPA, ONIPEACIECHUE CPEABI PACTBOPOB BEILIECTB
C MOMOUIbIO YHUBEPCAIBHOIO UHJIMKATOPA, pEaKI[MM HOHHOT'O 0OMEHa),
MPOBE/ICHNE MPAKTUUECKON paboThl « BiusgHue pa3nuyHbix (PaKTOPOB Ha CKOPOCTh
XMMHUYECKOU pEAKIUM».

PacuetHrble 3agaun.

Pacuetsl 1o YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ, B TOM YHCJIC TCPMOXUMHUYCCKHUC
PaCUCThlL, paCUYCThI C UCIIOJIb30BAHUCM ITOHATHA «MAaCCOBas AO0JIS BCIICCTBA».

Heopranuuyeckass xumusi

Hemertamel. [Tonoxenne Hemetamios B [lepuoanueckoil cucreMe XUMUYECKUX
anementoB [[.M. MenneneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3NYecKue
CBOMCTBa HEMETAJIOB. AJUIOTPONUSI HEMETAIUIOB (HA MTpUMEpEe KUCIOpOoa, CEphl,
dbocdopa u yraepona).

XUMHUYECKHE CBONCTBA BAXKHEHUIITUX HEMETAJIJIOB (TaJIOT€HOB, CEPBI, a30Ta,
dbocdopa, yriaeposia U KpeMHHUS) U UX COSAMHEHUN (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTOT, BOJIOPOJAHBIX COCAMHEHUN ).

[IpumeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCAMHEHUM.

Merausl. [lonoxenne meraiioB B [leproanueckon cucTeMe XMMAYECKUX
sanemeHToB /.. MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O0mue ¢pusndeckre cBoiicTBa MeTaiuioB. CIulaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAIIOB.

XUMUYECKHE CBONCTBA BAXKHEHUIITUX METAJJIOB (HATPUM, Kaaui, KaJblMil, MAarHUH,
ATFOMUHMH, ITUHK, XPOM, JKeJIe30, ME/Ib) U KX COSTUHCHHM.

O61mue criocoObl mosydyeHust MeTayioB. [I[puMeHeHre MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPAILCHUN: U3yYEHUE
KoJuleKIMK «MeTauibl ¥ CIIaBbl», 00pa3lioB HEMETAJIOB, PEILICHHE
HKCTIIEPUMEHTATBLHBIX 3aJ1a4, HAOJII0JIEHUE U ONMCAHKUE JIEMOHCTPAIMOHHBIX U
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7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCH]IA aTFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJ0YeH, KAYeCTBEHHbIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacueTrHnle 3a1aun.

PacueTsr Macchl BelecTBa Wik 00bemMa ra30B M0 U3BECTHOMY KOJTUYECTBY
BEIIECTBA, MAaCCE WK 00bEMY OJHOTO U3 YYACTBYIOLIMX B PEAKIIMU BEUIECTB,
pacyeTsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIUU, €CIIA OJHO
U3 BEUIECTB UMEET IPUMECH.

Xumus 4 xu3Hb. MeKnpeaMmeTHbie CBA3H

Poinp xumMuu B o0ecriedyeHIN BKOHOI‘I/I“IGCKOIZ, 3H€pF€TI/I‘I€CKOﬁ 151 HI/II[IGBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCIAWUILNHEI. [TonsiTue o HAayYHBIX MCTOAAX IMO3HAHUSA
BCIICCTB U XUMHUYCCKHUX pCaKHHﬁ.

[IpencraBnenust 00 OOIMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYyUYEeHUS
Ba)KHEHIIINX BEIIECTB.

YenoBek B MUPE BEIIECTB U MAaTEPUATIOB: BAXKHEUIIINE CTPOUTEIBHBIC MAaTEPUAITBI,
KOHCTPYKIIMOHHBIE MAaTepUabl, KPACKU, CTEKJI0, KEpaMuKa, MaTepUabl s
AJIEKTPOHUKH, HAHOMAaTEPHUAJIbl, OPTAaHUYECKUE U MUHEPATIbHBIE YI00pEHUS.

XUMMS U 3I0POBBE YEJIOBEKA: MIPaBUJIa UCIIOIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MaCHOTO UCIIOJIB30BAHUS MTPENApaTOB OBITOBOM XUMUHU
B NOBCEIHEBHOM KU3HU.

Peanuzanus MeXIpeaMETHBIX CBA3EH NPHU U3YyUEHUHU O0ILEN U HEOPTraHUYECKOM
XUMHHU B 11 KJ1acce oCylecTBIsIETCs Yepe3 UCII0JIb30BAHNUE KAaK O0IINX
€CTECTBEHHOHAYYHBIX ITOHATUN, TaK U TIOHATUH, SBJISIIOIIUXCA CHCTEMHBIMU IS
OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEeHHO-HAayYHbIe MOHATHS: HAYy4YHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJM3, CUHTE3, KJIaccu(pUKalus, NepUOANYHOCTh, HAOII0I€HUE, SKCIIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®duszuka: MaTepus, SHEPTUsl, Macca, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOI, PaAUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€THUECKHUI YPOBEHbD, BEIIECTBO, TENO,
00bEeM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKHE BETUYHHBI U €TUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorusi: KieTka, opranusm, 3Kocucrema, onocgepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTAMUHbBI, OOMEH BEILIECTB B OPraHu3Me.

['eorpadusi: MuHepasbl, TOPHBIEC MOPOJIbI, TOJIE3HBIE UCKOTIAEMbIE, TOILIHBO,

pecypchl.
TexHonorus: XuMUYECKas MPOMBIIIIEHHOCTb, METAJUTYPTHsl, IPOU3BOJICTBO
CTPOUTEIIbHBIX MAaTE€pPUAJIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOICTBO, MUIIEBAs
MPOMBITIUICHHOCTD, (hapMarieBTUYECKasi MPOMBIIIJICHHOCTbD, POU3BOJICTBO
KOCMETHYECKUX IPEenapaToB, MIPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBUY C CUCTEMHO-AEATEIILHOCTHBIM TOAX0/IOM B CTPYKTYPE JIMUHOCTHBIX
PE3yIbTATOB OCBOCHUS MpeaMeTa « XUMHEs Ha YPOBHE CPEHETO OOIIeTro 00pa3oBaHus
BBIJIEJIEHBI CJIEYIOIINE COCTABIISIIOLINE:

OCO3HAHWE OOYYAIOMUMHUCS POCCHICKON TpakIaHCKOW HIESHTUYHOCTH  —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO; HAINYHE

MOTHUBAIIMU K 00yUEHHUIO;

I[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JTMYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEHW U UCTOPUYECKUX TPAJAUIUK 0a30BOM HAYKU XMMHUU;, TOTOBHOCTb U
CIIOCOOHOCTh 00YYarONIUXCsl PYKOBOJICTBOBATHCSI B CBOCH JESATEIHHOCTU IIEHHOCTHO-
CMBICJIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIMMHU IEJIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3oBaHUs; HaJUYHE TPABOCO3HAHWS HKOJIOTHYECKON KYJIBTYphl W CIIOCOOHOCTH
CTaBUTh LIEIIN
Y CTPOUTH )KU3HEHHBIC IIAHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPEAMETa « XUMUSD» JOCTUTAOTCA B €UHCTBE
y4eOHOM U BOCIUTATEIHLHOW JEATEIbBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU U HUJI€AIAMU POCCUHUCKOTO
IPaXKJaHCKOTO OOIIECTBA, MPUHATHIMU B 00IIIECTBE HOPMAaMU M MpaBUJIAMU MOBEJICHUS,
CIIOCOOCTBYIOIIMMH MPOIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHUS U HPABCTBEHHOI'O
CTaHOBJICHUSI IMYHOCTH O0YUAIOIIUXCSI.

JInyHOCTHBIE ~ pE3yJIbTAaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXaroT
cOPMHPOBAHHOCTh ~ OIBITA TMO3HABATEIbBHOW ¥  MPAKTUYECKOW  JIEATEIbHOCTH
oOy4Jaronuxcs 1o peajar3aiiy NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCIIE€ B YACTH:
1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHMS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 005I3aHHOCTEH,
YBOXEHUSI K 3aKOHY W NPABONOPSAKY; NPEACTABIEHUS O COLMAJIbHBIX HOpPMax W

IIPaBUJIaX MEXKIIMYHOCTHBIX OTHOLICHUN
B KOJUICKTHBE, TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH NPHU CO3IAHUU
y4eOHBIX TIPOEKTOB, PEIICHUH Y4YEeOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMMOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY ¥ apTyMEHTHI

APYTUX MPU aHAIKW3E PA3IMYHbIX BUAOB YUEOHOU NEATEIbHOCTH; 2)

MAaTPUOTUYIECCKOI'0O BOCIIMTAHUA !
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INECHHOCTHOI'O OTHOMCHUA K UICTOPUICCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBECHHOM
XUMHH, YBAXKCHHA K IIPOHCCCY TBOPUCCTBA B obnacTu TCOPHUHN U IIPAKTHYCCKOIO
INPUMCHCHUSA XWMHH, OCO3HAHHA TOro, 4YTO JOCTHIKCHHA HAYKH CCTb PC3YyJIbTaT
JIINTCIIbHBIX Ha6J'IIOI[eHI/II\/JI, KPOIIOTJIMBBIX 3KCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O
Tpyda YUCHBIX U IIPAKTHUKOB; HHTCPCCAa U IMO3HABATCIIbHBIX MOTHBOB B IIOJYUYCHUH U
MOCJICAYIOIICM aHAJIN3C
I/IH(l)OpMaHI/IH 0 MMEPCaOBBIX NOCTHIKCHUAX COBpCMGHHOﬁ OTE€YECTBEHHOM XUMUU, 3)

AYXOBHO-HPABCTBCHHOI'0O BOCITMTAHMA:

HPaBCTBCHHOI'O CO3HAHMS, STUUCCKOI'O IIOBECACHUA
CITOCOOHOCTH OLCHUBATHL CUTYyallUH, CBA3aHHBIC C XUMHUYCCKUMU SABJIICHUAMU,

Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH; TOTOBHOCTHU OIICHMBATh CBOE IMOBEJCHUE U MOCTYIKHA CBOUX TOBAPHIILEH C
HO3UIINHN

HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MTOCIEACTBAN ITHX ITOCTYIIKOB; 4)
(popMupOBaHUs KyJbTYPbI 310POBbi:

MOHUMAaHUS [IEHHOCTEH 3I0POBOTO M O€30MacHOT0 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (HU3UYECKOMY U TCHXHYECKOMY
3I0POBBIO; COOJIIOICHUS MTPABUIT 0€30MacHOT0 0OpalleHUsl C BEIIECTBAMU B OBITY,
MOBCEHEBHON XU3HU M B TPYJOBOW JESITEILHOCTH; TIOHMMAHHUS IEHHOCTH IPaBUI

WHIMBUYJIbHOTO U KOJUIGKTUBHOTO O€30TIaCHOTO
MOBEJICHUSI B CHUTYallUAX, YTPOKAIOIMIMX 3J0POBBI0 W JKU3HH JIIOJACH; OCO3HAHUS

TIOCJICJICTBUN W HEMIPHUATHUS BPEAHBIX PHUBBIUEK (YIOTPEOICHHS

aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs1); 5)
TPYAOBOI'0 BOCIIMTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIHCKOMN IESITEIbHOCTH,

OOIIIECTBEHHO TOJIE3HOM, TBOPYECKOW M APYTHX BHJAX JCATEIHHOCTU; YCTAaHOBKH Ha
aKTMBHOE y4acTHE B PEUICHUH MPAKTUUYECKUX 3a7a4 COIUATbHOM

HaIpaBJICHHOCTH (B paMKaxX CBOEro Kijacca, IIKOJbl); HHTEpeca K MPAKTUYECKOMY
U3Y4YEHUIO TTpodeccuii pa3InyHOro poJa,

B TOM YHCJI€ HA OCHOBE IPUMEHEHHUSI TPEAMETHBIX 3HAHUH 110 XUMHUH; YBAXKEHUS K TPYY,
JIIOJISIM TPY/1a ¥ pe3yJIbTaTaM TPYI0BOU AESITEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHMBUIYAJIbHON TPAEKTOPUU 0Opa30BaHMS,

Oynymield mnpodeccuu W pealn3alid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYE€TOM

JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEW K XHMHUHU, HHTEPECOB U MOTpeOHOCTEH

00II1eCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHUSA:
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AKOJIOTHYECKH IEJIeCO00pa3HOT0 OTHONIICHHS K IPUPOE, KAaK UCTOUHUKY

CYIIECTBOBAHMS KU3HU Ha 3eMJie; TOHUMaHUsI I100abHOTO XapaKkTepa dKOJIOTHYECKUX

npo0IeM, BIUSTHUS
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TPUPOJHOMN U COLIMATILHOM CPEJIbl; OCO3HAHMS

HEO0OXOJJMMOCTH UCTIOJIb30BAHUS IOCTHKEHUN XUMUU JJIsI PEILICHUS
BOIIPOCOB PAIlMOHAJIBHOTO TMPUPOJIONOIB30BAHMUS;, AKTUBHOTO HENPUSTUS JEHCTBUM,
MPUHOCSIIIMX BpEl OKPYXKAOUIEH MPUPOJHOW Cpele, YMEHUS MPOTHO3UPOBATH
HEOJIaroNpUATHBIC HKOJOTHUECKHE TIOCIICICTBUS MPEANPUHHUMAEMBIX JEHCTBUH H
MPEIOTBpAIlaTh UX; HAJIWYUS PA3BUTOIO SKOJIOTHMUYECKOTO MBIIUIEHHUS, SKOJIOTHUYECKOU
KYJIbTYpbl, OIBITA  JEATEJIBHOCTH  3KOJOTHMYECKOW  HAIPAaBICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS HMMH B II03HABATEJIILHOW, KOMMYHHKATHBHOW W COLHUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOATH UACOJOTHHN XemMopoouu; 7)
LEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIICCTBEHHOM IPAKTUKHW; TTOHUMAHHMS CIICU(UKNA XUMHUH KaK HAyKH,

OCO3HaHUs €€ poJik B POPMUPOBAHUU
pPaIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTABICHUS 00
OKPYXalIIEM MHUPE KaK O €IMHCTBE MPUPOABLI M YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH W pEHIEHWH MpPOoOJIEeM COXpPaHEHHS TPHUPOJHOIO PaBHOBECHS,
yOCKICHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH JIJI COBPEMECHHOM [IUBUJIU3AIIUH: B €€
I'YMaHUCTUYECKOW HAMpaBJIICHHOCTH W Ba)XHOW pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHOW KYJIBTYPHI, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTONYMBOTIO PpPa3BUTHS
YeJI0BEUYECTBA — CHIPhEBOM, SHEPIEeTUUCCKOM, TTUIIIEBON 1 DKOJIOTUUECKOM 0€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, 00CCIEYEHUU YCIOBUU YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(OPTHOM KM3HU KaXJOr0 4YjieHa OOINECTBA; €CTECTBEHHO-HAYYHON I'PaMOTHOCTH:
MMOHUMaHUS CYIIHOCTH METOJOB IO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOIH30BATh MOJyYaeMble 3HAHMS JIJIS aHAIM3a W OOBSICHCHUS SIBJICHUI
OKPYXaIOIIEr0 MHpa U MNPOUCXOISIIUX B HEM W3MEHEHUM, YMEHHUs JAenaTh
000CHOBAaHHBIC 3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIUXCS JaHHBIX C
IEJBI0  TOJYYCHHS  JIOCTOBEPHBIX  BBIBOJIOB;,  CIIOCOOHOCTH  CaMOCTOSITEIBHO
KCIOJIb30BaTh XUMUYECKUE 3HAHUS IJIsI PEIICHUS
npoOjieM B pealbHBIX KU3HEHHBIX CHUTyallUsX; HHTEpeca K

IMO3HAHUIO U UCCIIEI0BATEIbCKOM JECATCIHHOCTH;

TOTOBHOCTH M CHOCOOHOCTHY K HEMPEPHIBHOMY 00Pa30BaAHUIO U CaMOOOPa30BAHUIO,
K aKTMBHOMY IOJYYEHUIO HOBBIX 3HAHUM MO XWMHUHU B COOTBETCTBUU C KWU3HCHHBIMU
MOTPEOHOCTIMHU; WHTEpeca K OCOOEHHOCTSM Tpylda B pa3IW4YHBIX cdepax
npodeccruoHaIbHON

ACATCIIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMS YUEOHOTO npeameTa « XUMUs» Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TSI (dopMupoBaHus MUPOBO33pEHUS oOyuarommxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILIEHAYyYHbIE MOHATHUS, OTpa’Karolue
LEJIOCTHOCTh HAYYHON KapTUHBI MUpa U cEeUU(UKY METOA0B IMO3HAHUS, HCIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIHsl, SBJIEHUE, MPOIECC, CUCTEMA,
Hay4HbI (akT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIEIOBAHUE,
HaOII0/IeHNE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEpPCaIbHbIC YUCOHbIC IEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE,
peryJIaTUBHEIE), obecnieunBarone GopMUpoBaHUE (PYHKIIMOHAIBHON TPaMOTHOCTH U
COIIMAJIbHON KOMITETEHIIMM O0YYaIOIIUXCs; CIIOCOOHOCTh 00YYaIOIUXCsl UCIOJIb30BATh
OCBOCHHbIE MEXAUCIIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbBIC YUeOHBIE JEMCTBHSI B TO3HABATEIIBLHON U
COLMATIbHOM ITPAKTHUKE.

MertanpeameTHble  pe3yibTaThl  OTPAXKAIOT  OBJIAJICHHE  I[103HABATEJIbHBIMU,
KOMMYHUKATUBHBIMU U PETYISTUBHBIMU YHUBEPCATbHBIMU YU€OHBIMU JIEHCTBUSIMHU.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBUA:
CaMOCTOATENHHO (POPMYITHPOBATH U aKTYaTU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh; OIPEACIATH IEIN NeATeILHOCTH, 3a/1aBasi MapaMeTPhl U KPUTESPUHU HX
JOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTAThI JCSITEILHOCTH C TTOCTABJICHHBIMHU IESIMU; UCIIOIH30BaTh MPHU
OCBOCHHH 3HAHUHW MPUEMBI JJIOTUYECKOTO MBIIICHUS — BBIICTSATh
XapaKTepHbIE TPHU3HAKK TIOHSITHH M YCTaHABJIMBATh WX B3aWMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MTOHSATHUS 1T OOBSICHEHUS OTJEIBHBIX (DaKTOB U SIBIICHUN; BHIOWPATH
OCHOBAHMSI U KPUTEPUU TSI KIIACCU(PUKALIUU BEIIECTB U XUMUYECKUX
peaknuii,  yCTaHaBJIMBATh NPUYWHHO-CIICICTBEHHBIC CBSI3U MEXKIY W3y9aeMbIMU
SBJIICHUSIMH; CTPOMUTH JIOTUYECKUE PaCCYkACHUsS (MHAYKTHUBHBIC, JECIYKTUBHBIC, TI0
aHAJIOTHH ), BBISBIISATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPHUBACMBIX SBICHHSIX,
dbopMyMpOBaTh BBIBOALI W 3aKIIOYCHHS; NPUMEHITH B TMPOIECCE TO3HAHUS,
UCIIOJIb3YyEeMbIE€ B XUMUU CUMBOJIMUECKHE
(3HAKOBBIE) MOJIETTH, PEOOPA30BBIBATH MOJICTHHBIC MIPEACTABICHUS — XUMUYCCKUAN 3HAK
(cuMmBOII) BNIeMeHTa, XUMUYeckas (popmyia, ypaBHEHHE XUMHUYECKOW PEaKIUu — MpPHU
pEIICHUH Y4YeOHBIX IMMO3HABATEIBHBIX W MPAKTUYECKHX 3a]ad, MPUMEHSATh Ha3BaHHBIC
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MOJICJIBHBIC MPCACTABJICHUA MJIA BbBIABJICHHUA XAaPAKTCPHBIX IIPU3HAKOB H3Yy4YaCMbIX
BCIICCTB U XUMHUYCCKUX pCaKHI/Iﬁ.

ba3oBble ucciiegoBare/bCcKkue JeHCTBHA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TTIO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIN;
dbopMynUpOBaTh IENM W 3a7a4d MCCIENOBAaHUSA, WCIOJIb30BaTh IOCTABJICHHBIC U
CaMOCTOATENHLHO C(OPMYITHUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI JJis1 ()OPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYyXKIEHUM; BJIAJNETh HABBIKAMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUS W IIPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHUsI HAOJII0AaTh 3a XOJO0M
mporecca, CaMOCTOATENFHO TMPOTHO3MPOBATH €ro  pe3ysbTar, (OpMyIHpPOBATH
000011IeHUsT U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU PE3YIHTATOB HCCIIEIOBAHUS,
COCTaBJISATh OOOCHOBAHHBIM OTYET O MpOJEIaHHON paboTe; NpPUOOpPETaTh OIMbBIT
YYEHUUECKOU MCCIEN0BATEIBCKON U TPOEKTHOMN AEATEIIBHOCTH,

MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

Pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOPMALMH (HAyYHO-TOMYJIsipHas
JUTEpaTypa XMMHUUYECKOI0 COAEpKaHus, CIpaBOYHble mocobusi, pecypchl NHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIUIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh U HENPOTUBOPEUYMBOCTh; (POPMYJIUPOBATH 3alpoChl U
MPUMEHSTH PA3IMYHbIE METO/IbI IPU MTOUCKE U OTOOPE
uHboOpMaluy, HEOOXOIUMOM ISl BBHIOJHEHHUsS] Y4eOHBIX 3a7au ONpPEAENICHHOrO THUIa;

IpUOOPETATH OMBIT UCTIOIB30BAHUS HHPOPMALIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTMA M Pa3JIMYHBIX IIOMCKOBBIX CHCTEM; CaMOCTOATENIbHO ~ BBIOMpATh
ONTHMAaJIbHYIO (pOpMY Ipe/ICTaBICHUs HH(OPMALIUU
(cxeMmsl, rpauky, AUarpaMMsbl, TaOJIMLBI, PUCYHKH U JPYTHUE); UCIIOIb30BaTh HAYYHBIH
A3bIK B KQUECTBE CPEJICTBA MPU pabOTe ¢ XUMUYECKOM
uH(popMaue: TPUMEHATh MEXIPEeIMETHbIE ((PU3nYecKre U MaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, POPMYIIBI, a00pEBUATYPBI, HOMEHKJIATYPY; UCIIOIH30BaTh M MPE0oOPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

KoMMyHHMKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE JeHCTBUA:

3aJaBaTh BOIIPOCHI M0 CYIIECTBY 00CYK1aeMOIl TEMBI B X0J1€ AUAJIOra
W/WIUM  JUCKYCCUHM, BbICKAa3bIBaTh HUJEH, (OpMyIHMpoBaTh CBOU MPEIOKEHUS
OTHOCUTEIBHO BBINOJHEHUA NPENJOKEHHONW 3aJaud; BBICTYNAaThb C Mpe3eHTaluei
pe3yJIbTaTOB IO3HABATEJIbHOM JAESITENbHOCTH, IIOJIYYEHHBIX CAMOCTOATEIbHO WIIN
COBMECTHO CO CBEPCTHUKAMHM TIPU BBINOJHEHUU XUMHUYECKOTO HKCIIEPUMEHTA,
MPAaKTHYECKON pabOThl MO HCCIIEIOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peaau3alluu
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y4eOHOTO mpoekTa ©u (OPMYIUPOBATh BHIBOABI MO pe3yJbTaTaM MPOBEACHHBIX
MCCJIEIOBAHUM ITyTEM COTIACOBAHMSI ITO3UIIMH B X0J1€ 00CYXI€HUsI © 0OMEHA MHEHUSMH.

PeryasiTuBHbIe YHUBEpPCAJbHbIE Y4YeOHbIe [JACHCTBHUSl CaMOCTOSTEIBHO
IUIAHUPOBATh U OCYIIECTBIISITH CBOK IO3HABATEIBHYIO JEATEIBHOCTb, ONpEACIss €€
HeNMd W 3a/Jayd, KOHTPOJMPOBaTh W MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeularaéMblii aITOPUTM JIEUCTBUN IPU BBIIOIHEHUM YYE€OHBIX M UCCIEI0BATEIbCKUX
3a/1a4, BbIOMpATh HambOoJee d3(PPEKTUBHBIA CIOCOO MX PEHICHHUS C YYETOM MOIyYEHUS
HOBBIX 3HAHUI O BEIIECTBAX M XMMHMUYECKUX PEAKLMAX; OCYLIECTBISAThH CAMOKOHTPOJb
CBOEH JIEATEIIbHOCTH Ha OCHOBE CaMOaHajIn3a

Hn CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC PE3yNbTaThl OCBOSHUS MPOTPAMMBI CpEIHEro 00mero oOpa3oBaHUS
M0 XMMHHM Ha 0a30BOM ypOBHE OPHUEHTUPOBAHBI HAa OOECIEYCHHE MPEUMYIECTBEHHO
00111e00pa30BaTEIbHOM U OOIIEKYILTYPHOM MOATOTOBKHU 00yUdaronuxcsi. OHU BKITIOYAIOT
cnerupuyeckne JUisi y94eOHOTO TpeaMera «XuMHUsS» HaydHble 3HAHUS, YMCHUS U
CHOCOOBI JCHCTBHIA IO OCBOCHHIO, MHTEPIIPETALMN U MPEOOPA30BAHUIO 3HAHUMN, BHIBI
JCATENBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS W NMPUMCHCHHUIO 3HAHWHA B Pa3ITUYHBIX
y4eOHBIX M PEaIbHBIX )KM3HEHHBIX CUTYaIlUsAX, CBI3aHHBIX ¢ XUMHEH. B porpamme 1o
XUMHUH TPEIMETHBIC pe3yJIbTaThl MPEACTABICHBI IO TOAaM HU3yYCHHS.

K xonmy o6yuenus B 10 kjacce mpenMeTHbIE pPe3yJIbTaThl OCBOCHHS Kypca
«Opranuueckasi XuMUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTD IMPEJICTABIICHUI O XUMHUECKON COCTABJISAIOIICH €CTECTBEHHO-

Hay4YHOM KapTHUHBI MHPA, POJIM XUMHUH B TIO3HAHUH SIBJICHUH TPHUPOILI, B (OPMUPOBAHUHT
MBIIIUICHUSI U KYJBTYPhl JIMUHOCTU, €€ (DYHKIIMOHATBLHONU IPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUs] MPAKTUYECKUX 3aJa4 M SKOJOTMYeCKU OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO M MPUPOJHOW Cpele; BIAJCHUE CUCTEMOM XUMHYECKUX 3HAHWH,
KOTOpasi BKJIIOYAET: OCHOBOIOJATarolyde TMOHATUS (XUMHUYECKUM DJIEMEHT, aToM,
AJIEKTPOHHAsE O0O0JIOYKAa aToMa, MOJIEKYJa, BaJE€HTHOCTh, SJEKTPOOTPHUIATEIHHOCTD,
XUMUYECKasi CBsA3b, CTPYKTypHas dopMmyna (pa3BepHyTass M COKpalleHHas), MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIM 00beM, YIJIEpOAHBIM CKeleT, (PyHKIMOHAJIbHAS TpYyIa,
paavkan, W30MEpHUsi, H30MEpPbl, TOMOJIOTUYECKUU PsAJ, TOMOJIOTH, YTJICBOAOPOIbI,
KUCJIOPOJT U a30TCOJEPHKAIIUE COCAUHECHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHUS); TEOpPUM U  3aKOHBI  (TEOpHsl  CTPOEHUS
oprannueckux BemiectB A.M. bByTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUYECKNE 3HAHUS, JICHKAIIINIEC
B OCHOBE TIOHMMAaHUS NPUYUHHOCTM MW CHCTEMHOCTH XUMHWYECKHUX SIBJICHUU,
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(dakToJOTHYECKUE CBEJACHUS O CBOWCTBAX, COCTaBe, TMOJMYYCHHH U O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUMX BEHIECTB B OBITY M MPaKTUYECKOU
JeSTENbHOCTH YEJIOBEKa,;

chOpPMHPOBAHHOCTh YMEHHMM BBISBISATH XapaKTepHbIE MPHU3HAKU  TOHATHH,

YCTaHaBJIMBAaTh WX B3aWMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IIOHATHS  IIPH
ONMCAaHUM COCTAaBa, CTPOCHUS U IMPEBPALLICHUM OPraHUYECKUX COCIMHEHHUM;
c(OpMHPOBAHHOCTh YMEHUH HCIIOJIB30BAaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOM, COKpAIICHHON) (hOpMYIST OpraHUuYeCKuX
BEIIECTB M YPABHEHUM XUMHUYECKUX PpEAKUWWA, HW3TOTAaBIMBAaTh MOJEIU MOJIEKYJ
OPraHWYECKUX BEIIECTB JUI WLIIOCTPALMU HX XHUMHYECKOIO W NPOCTPAHCTBEHHOIO
CTpOeHUs; CPOPMUPOBAHHOCTh YMEHHI YCTaHABJIMBATH MPUHAIICKHOCTh M3YYCHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTAaBY M CTPOCHHUIO K OMNPEEICHHOMY KJlaccy/rpymnie
COCIMHEHUH  (YIJIEBOAOPOABI,  KHCIOPOJ M  A30TCOJAEpXkAIIMEe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMsI), JaBaTh WM Ha3BaHUS IO CHUCTEMaTUYECKOMN
Homenknatype (IUPAC), a Takke NPUBOAWTH TPUBHAIIbHBIE HA3BaHUS OTJEIbHBIX
OpraHUYECKUX BEMIECTB (ITWIECH, MPONUJIEH, All€TUIEH, STUJICHIJIUKOJb, TIULEPUH,
denon, QopMmanbieru, aneraibAerull, MypaBbUHAs KHUCJIOTA, YKCYyCHas KHUCIOTa,
OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAs KUCIOTA, IJII0K03a, (PpyKTO3a, Kpaxmall, LeJlIi03a,
TJIMIKUH); CPOPMUPOBAHHOCTh yMEHHUS ONPENeNsATh BHUABI XHMUYECKOW CBSI3U B
OpraHUYECKUX

COCMHCHUSX (OJWHAPHBIC W KpaTHbIE); CHOPMHUPOBAHHOCTH YMEHUS NPUMEHSTH
MIOJIOYKEHUSI TEOPUU CTPOEHUS
oprannueckux BemiecTB A.M. BytiepoBa st OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT KX COCTaBa M CTPOEHUA; 3aKOH COXPAHEHHsS MacChl BEUIECTB;
c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (UBUYECKHUE U
XUMUYECKUE CBOMCTBA TUIMYHBIX MPEICTaBUTENECH Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, TUJICH, IPOIUJIEH, alleTujIeH, Oyranuen-1,3, metunlyranuenl,3,
OCH30JI, METaHOJ], J3TAaHOJ, JTWICHIVIMKOJb, TJIULEPUH, (EHOJ, aueTaibAeru/,
MypaBbHHasi U YKCYCHasl KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUII0JI03a, AMUHOYKCYCHas
KHCJIOTA), WUTIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIYy HUMHU YPaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMA C WCIOJIB30BAHUEM CTPYKTYPHBIX (HOPMYI;
c(hOpMHPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTh HCTOUYHUKHU YTIJIEBOJIOPOIHOTO CHIPHS
(HedTh, MPUPOHBIH Ta3, YroJib), CIIOCOOBI X EPEPAOOTKHU U MPAKTUYECKOE TPUMEHEHUE
MPOIYKTOB TEepepadOTKu; CHOPMHPOBAHHOCTH YMEHHU MPOBOJUTH BBIYUCICHHS TI0
XUMHUYECKUM YpaBHEHUAM (Macchl, 00beMa, KOJUYECTBA HCXOJHOIO BEIIECTBA WIIU
MPOJYKTa PEakiMy IO U3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJIHOTO M3 MCXOJHBIX
BEII[ECTB WJIHM MPOAYKTOB Peakinu); cHhOpMUPOBAHHOCTh YMEHUHN BJIAJETh CHCTEMOU
3HAaHUW 00 OCHOBHBIX METOJaX HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B XUMHUU TMPH
M3YUYCHHUH BEIIECTB U XMMUUYECKUX SIBJICHUHN (HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT,
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MOI[CJ'II/IpOBaHI/Ie), HCIIOJIB30BATh CHUCTCMHBIC XHWMHUYCCKUC 3HAHHA I IIPHUHATHUA
pCHIeHI/Iﬁ B KOHKPCTHBIX JXH3HCHHBLIX CUTyallUAX, CBA3AHHLIX C BCHICCTBAMHU H HUX
IMPUMCHCHUCM;

c(OpPMUPOBAHHOCTh YMEHMH COONIOAATh MpaBUjIa IOJIb30BAHUSA XUMUYECKOU
MOCYI0M U Ta00OpaTOPHBIM 000PYI0BAaHHUEM, a TAK)KE MpaBUiIa 0OpaIlIeHUS C BEIleCTBaMU
B COOTBETCTBHH C MHCTPYKLHUSMU IO BBIITOJIHEHUIO TA0OPATOPHBIX XMMHUYECKUX OTIBITOB;
c(OpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMIOJHATh XUMHUUYECKHN SKCHEPUMEHT
(mpeBpaiieHusi OpraHMYECKHX BEIIECTB MPH HATPEBaHWH, IONYYCHHE OSTUJICHA H
U3y4YEHHE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPraHUYECKUX BEIIECTB, JIEHATYypaIus
O€JIKOB MpU HArpeBaHUU, LBETHHIE PEAKIMU OEIKOB) B COOTBETCTBUU C IMpaBUIIAMU
TEXHUKH O€30MacHOCTH MNpU OOpalleHHMH C BellecTBaMUM U JIaOOpaTOPHBIM
00Opy/IOBaHUEM, TPEACTABIATh PE3yIbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opme
3alliCH YPaBHEHUI COOTBETCTBYIONIMX PEaKIMid U (OPMYITUPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKHM  aHAIM3UPOBATH  XHUMHUYECKYIO
MH(}OpMAIUIO, TOJIYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTBA MACCOBOM MH(POPMALIHH,
WNuTtepHeT u apyrux); cOpMUPOBAHHOCTh YMEHUIN COOIOAATh MPaBHIIA IKOJIOTHIECKU

1eaecoo0pa3Horo
NOBE/IEHUs B OBITY U TPYJOBOM JESATEIBHOCTH B II€JIIX COXPAHEHUSI CBOETO 3/I0POBbs U
OKpY Xarollled TMPUPOHON Cpelbl, OCO3HaBaTh OIMACHOCTh BO3JICUCTBHS Ha IKUBbHIE
OpPTraHU3MBbl OMPEIEICHHBIX OPTaHNYECKUX BEIIECTB, MOHUMAas cMbich mokaszarens [1/IK
(mpenenbHO MOMYCTUMOM  KOHIEHTPAIMM), TOSCHATh Ha MPUMEPAX CIOCOObI
YMEHBIIICHUS ¥ IPEIOTBPAIIICHHS UX BPEIHOTO BO3ICUCTBHUS HA OPTaHU3M UEIOBEKa; JJIs
00yJaroluxcs ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JIOCTYNHBIX METOAAaX IO3HAHUS BEUIECTB U
XUMHYECKUX SBICHUH; MJS CIHENBIX H CIA0OBUASIIMX OOYyYarOIIMUXCS: YMEHHUE
MCIIOJIB30BaTh PelibePHO

TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins ayid 3anucu XuMudeckux Gpopmyi.

K xonity oOyuenus B 11 kiiacce npeaMeTHbIe pe3yabTaThl OCBOEHUS Kypca «Oo1as
Y HEOPTaHUYECKasi XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUMN: 0 XUMUYECKOU COCTABIISIIOIIECH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUH SIBICHUM TPUPOJIBI, B (HOPMUPOBAHUH
MBIIIUICHUSI ¥ KYJBTYPhI JIMUHOCTU, €€ (DYHKIIMOHATHLHONU TPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUs] MPAKTUYECKUX 3a7a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3IO0pPOBbI0 M TPUPOJHOW CpEle; BIAJECHUE CUCTEMOW XHMHWYECKHX 3HAHHM,
KOTOpasi BKJIFOYAET: OCHOBOIOJIATAOIINE MOHATHS (XUMUUYECKUHN DJIEMEHT, aTOM, U30TOII,
s-, p-, d- dJIEKTpPOHHBIC OPOHMTAIIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJIAPHBIA 0O0BEM,
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BAJICHTHOCTh, JJEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCICHUSA, XUMHYECKas CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJUTMYECKasl, BOJOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA, THITBI
XUMUYECKUX PEAKIUM, pacTBOP, SJAEKTPOIUTHI, HEIICKTPOJUTHI, AIEKTPOJTUTHUECCKAS
JUCCOLMAIIAS, OKHUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTh XHWMHYECKOW peakiuu,
XUMHUYECKOE€ paBHOBECHE); TEOPUM W  3aKOHBI  (TEOpHS  DICKTPOIUTUUYECKOU
aucconnanuu, nepuoguueckuid 3akoH J[.M. MenpneneeBa, 3aKOH COXpPaHEHUS MacCChl
BEIIIECTB, 3aKOH COXPAaHEHMS M TPEBPAIIECHUS DHEPTrUM MPU XUMHUYECKHX PEaAKIUSIX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIIHUE
B OCHOBE TOHHMMAaHUS TMPUYMHHOCTH U CHUCTEMHOCTH XUMHUUYECKUX SBJICHUM,
(haKTOJIOTHYECKHE CBEACHUS O CBOWMCTBaxX, COCTaBe, IIOJIYUYCHHMHM U OE€3011aCHOM
WCIOJIb30BaHUM BaXKHEHIIUX HEOPTraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOU
NeSATEeITLHOCTH YeJIOBEKa; C(hOPMHUPOBAHHOCTh YMECHHH BBISBIIATH XapaKTePHBIC PU3HAKU
MOHSATHH,

YCTaHaBJIMBaTh WX B3aWMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOILUME IIOHATHUS  IIPU
ONMMCAHUM HEOPraHUYECKHX BELIECTB U MX NPEBpPAILECHUN; cHOPMUPOBAHHOCTD YMEHUIN
UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY

JUIsL  COCTaBlieHUs (OpMyJd BEUIECTB U  YpPaBHEHUH XUMHUYECKHX  PEaKIHid,
cucremarnueckyro HoMmeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHHS OTACIbHBIX
HEOpPraHMYECKUX BellecTB (YrapHblid ra3, yriIeKHCIbIN ra3, aMMHUaK, ramieHasi u3BecTb,
HeraiieHas U3BEeCTb, UThEBAs COJa, MUPUT U JAPYTUE); CPOPMUPOBAHHOCTh YMEHUU
ONPENEIATh BAJICHTHOCTD U CTENIEHb OKUCIICHNS XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX
pPa3IMYHOr0 COCTaBa, BUJ XUMUYECKON CBsI3U (KOBAJIEHTHAs, HIOHHAsI, METAJNINYECKas,
BOJIOPOJIHASI) B COEAMHEHUSIX, TUIl KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIECTBA
(aTomMHasi, MOJEKyJspHasi, HOHHAs, MeETaJJIMYecKas), XapakTep Cpelabl B BOJHBIX
pPacTBOpaxX HEOPraHWYECKUX COEIMHEHUI; CPOPMUPOBAHHOCTh YMEHUN yCTaHABIUBATH
IIPUHAJICKHOCTh HEOPraHWYECKUX BEIIECTB II0 HMX COCTABY K OIPEACIICHHOMY
KJIacCy/Tpymnne COeIMHEHMH (MPOCThIe BEIIECTBA — METAUIBI U HEMETaJUIbl, OKCH/IbI,
OCHOBAHMSI, KUCJIOThI, aM(POTEepHbIE THAPOKCUJIBI, COJIH); CHOPMUPOBAHHOCTh YMEHUMN
PacKpbIBaTh CMBICI ITepuoanueckoro 3akona /.M. MenneneeBa u 1eMOHCTPUPOBATH €I0
CUCTEMATU3UPYIOUIYI0,  OOBSICHUTEIbHYIO U TPOrHOCTUYECKYIO  (DYHKIIHH;
c(OPMHPOBAHHOCTh YMEHHUW XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHUE AaATOMOB
XUMHUYECKUX 3ieMeHTOB 1-4 mnepuonoB Ileprogudeckoil CHCTEMBI XUMHYECKHX
anemenToB JI.M. MenneneeBa, UCTIONB3YsI MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY,
«QHEPreTUYeCKHe YpPOBHH», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOICTB
XUMUYECKUX AJIEMEHTOB UM MX COEAMHEHUU 1O mnepuoaam u rpynmnam [lepuoanueckoit
cucTteMbl Xumuueckux saemeHToB JI.M. MenaeneeBa; chopMHpPOBAaHHOCTh yMEHUM
XapaKkTepU30BaTh (OMHUCHIBATh) 00IIME XUMUYECKUE CBOWCTBA HEOPIaHUYECKUX BEILIECTB
pPa3JIMYHBIX KJACCOB, IOATBEPKIATh CYLIECTBOBAHUE T'E€HETUYECKON CBA3U MEKIY
HEOPraHUYECKHUMHM  BELIECTBAMU C TOMOIIBK) YPAaBHEHHW COOTBETCTBYIOLINX
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XUMUYECKUX Peakiuii; cHOpMUPOBAHHOCTh YMEHHS KIACCH(PUIIUPOBATH XUMUUYECKUC
peakiuu
M0 Pa3JIMYHbIM NpPHU3HAKAM (YHUCIy M COCTaBY PEArupyIOIIUX BEHIECTB, TEIJIOBOMY
ahdexTy peakuun, HU3MEHEHHUIO CTETNeHeHd OKHCIEHUS JJIEMEHTOB, OOpaTHUMOCTH
peakilny, y4acTHIO KaTaau3aropa);
c(hOpMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIIUN PA3TUYHBIX TUIIOB,

MOJTHBIEC ¥ COKPAIIICHHBIC YPaBHEHUS PEaKIMii MOHHOTO OOMEHA, yUUThIBasl YCIOBUS, TIPU
KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;

cOpMUPOBAHHOCTh ~ YMEHHMM  MPOBOAUTH  PEAKIMH,  IOJTBEPKIAOIINEC
KaueCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTaHUYECKUX BEILIECTB, PACIO3HABATH OMBITHBIM
IyTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX pPAaCTBOPaXx HEOPraHUYECKUX BEIIECTB;
c(hOopMUPOBAHHOCTh YMEHUI PACKPHIBATH CYITHOCTh OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIICHHUS AJIEKTPOHHOIO OajaHca dTUX
peakiuit; copMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU

peakuu OT Pa3UYHbIX (PAaKTOPOB; XapaKTep CMEIICHHUS XMMUYECKOTO paBHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3zaeiictBus (nmpuuuu Jle [llarense); chopmMrupoBaHHOCTH
YMEHUH XapaKTepU30BaTh XUMHUYECKUE MPOLECCHI, JIEKAIIIHNE

B OCHOBE TMPOMBIIIICHHOTO TIIOJIYYeHUS CEPHOM KHUCIOTHI, aMMHaKa, a TaKxKe
c(OpMUPOBAHHOCTH MPEACTABICHNN 00 OOMIMX HAYYHBIX MPUHIUNAX U IKOJOTUIECKIX
npobyieMax XMMHYECKOTO IPOM3BOJCTBA; C(HOPMUPOBAHHOCTH YMEHHMH MPOBOJIUTH
BBIUMCIICHHUS C HCIIOJIb30BAHUEM IMOHSTHS «MaccoBasi JOJS BEIIECTBA B PacTBOPE»,
00BEMHBIX OTHOIICHHH Tra30B MPU XUMUYECKUX PEAKIUSIX, MAaCChl BEIIECTBA WM 00BbeMa
ra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU OOBbEMY OIHOIO W3
YYaCTBYIOIIMX B PEaKUMU BEIIECTB, TEIUIOBOIO 3P(eKTa peakuuu Ha OCHOBE 3aKOHOB
COXPaHEHUS MacChl BEUIECTB, MPEBPAILCHUS U COXPAaHEHUS SHEPTUH; CHOPMUPOBAHHOCTH
yMEHHI CcOOIOAaTh MpaBWiIa TMOJB30BaHUS XMUMHUYECKON IMOCYION M 1a00paTOpHBIM
o0Opy/lOBaHUEM, a TaKXe MpaBuia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUHU C
UHCTPYKUMSMU 10  BBIIOJHEHUIO  JTAOOPATOpPHBIX  XMMHYECKHUX  OIBITOB;
c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBHITTOIHATH XUMHUYECKUN

AKCIIEPUMEHT (pa3fio’KeHHWEe TEepPOKCHAA BOAOPOJAa B TMPUCYTCTBUM KaTajau3aTopa,
OIpe/IeJICHUE CPEebl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOIO MHAMKATOPA,
BIIMSIHUE PA3NUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOH pEaKluu, PEaKIMi HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIUU Ha CybdaT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATUOH
aMMOHUS, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTais»y 1 «Hemeramis»)
B COOTBETCTBHUH C MPaBIWJIAMU TEXHUKH O€30MaCHOCTH MPHU OOPAIICHUH C BEUIECTBAMH U
7abopaTopHbIM  O00OpYyAOBaHUEM,  MIPEJCTaBIATh  PE3yJbTaTbl  XUMHUYECKOIO
DKCIIEPUMEHTa B (hOpMe 3allMCH YPaBHEHUI COOTBETCTBYIOIINX PEAKITHIA
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U (OpMYIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3yJIbTaTOB; CHOPMUPOBAHHOCTh YMEHHI

KPUTHUUYECKH AaHAJIM3UPOBATh XHMMHUYECKYI0 HH(GOpPMAlMIO, IOJIY4YaeMyI M3 pPa3HbIX

HMCTOYHUKOB (CpeJICTBa MAaCCOBOM

KOMMYHHUKaIUu, IHTepHeT u Ipyrux); copMuUpoBaHHOCTh YMEHUH cOOII01aTh IpaBuiia
AKOJIOTHYECKH LEIECO00pa3HOro

NOBE/IEHUs B OBITY U TPYJOBOM JESATEIBHOCTH B II€JIIX COXPAHEHUSI CBOETO 3/I0POBbs U

OKpY’KaloIllle MPUPOAHON Cpelbl, OCO3HAaBaThb OINACHOCTh BO3JEHUCTBUS Ha JKUBBIE

OpraHu3Mbl OINPEAEIICHHBIX BEIIECTB, NOHUMAas cMmbica noka3arens [IJIK, noscuare Ha

npuMepax CrnocoObl YMEHBUICHHS] U MPEJOTBPAIICHUS UX BPEAHOrO BO3ACHCTBHS Ha

OpraHu3M 4YeJIOBeKa; AJi1 O0yYaIOMIMXCA C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI:

yMEHUE

OPUMEHATHh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX II03HAHUS BEIIECTB U

XUMUYECKUX SIBICHHUM; JJs ClenblX M CHA0OBUASIIMX OOy4YarOMIMXCA: YMEHUeE

MCIIOJIB30BaTh pPelibePHO-

TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayisd 3anucu XumMudeckux Gpopmyi.
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11 KJIACC
Haumenosaunue
Ne KomnnuecTBO OcCHOBHBIE BUJIBI
pa3fenoB U TEM IIporpamMmmHoe coaepxkaHue
o\ qacoB NESATEIbHOCTU 00yYaroIIuXCs

y4eOHOro mpeameTa

Pasznen 1. TeopeTruyeckue 0CHOBbI XUMMH

1.1

Crpoenue
aTOMOB.
[Tepnognueckui
3aKOH u
[Tepnonnueckas
cHUCTEMA
XUMHAYCSCKHX
2JIEMEHTOB

T

Meuneneena

3

XUMUYECKUM AJIEMEHT.
Atom. CocrtaB aTroma, H30TOIIBL
DJIEKTpOHHAS

DHEPreTUYECKue

0007104Ka.

YPOBHH,
MOAYPOBHH. ATOMHBIE OpOUTANIH,
s-, -, d-, f-2NIEMEHTHI.

OcobenHoctu pacnpezeneHus

AJIIEKTPOHOB  TIO OpOUTAISIM B
aToMax MaJbIX U OOJBIINX
MIEPUOJIOB. DJNIeKTpOHHAs
KOH(pUTrypaus aTOMOB.

ITepronnueckuii 3aKOH

u Ilepuonnueckas cucrema
XUMHYEeCKUX snemeHTtoB J[. W.

Menpeneena. CBsi3b
MNEePUOJIUYECKOTO  3aKOHA u
ITepronnueckou CHUCTEMBI
XUMUYECKUX 3JIEMEHTOB c

PackpsiBaTh CMBICII
U3Y4YaeMbIX TOHATHNA (BBIABIITH
UX  XapakTepHble  MPU3HAKH),

YCTaHABJIMBATb NX B3aMMOCBA3b.

PackpriBaTh
nepuoauueckoro 3axkona JI. M.

CMBICJI

MenzaeneeBa M IE€MOHCTPUPOBATH
€ro CUCTEMATU3HUPYIOLIYIO,
OOBSCHUTEIBHYIO "
IPOTHOCTUYECKYIO (PYHKITUH.
XapakTepu3oBaTh
AJNIEKTPOHHOE CTPOEHUE aTOMOB
1-4
MEPUOJIOB, UCIIONB3YS MMOHATHUSA S-,

XUMHUYCCKUX 3JIECMCHTOB

p-, d-dIIEKTPOHHBIE OpOHUTANH,
DHEPTreTUYECKUC YPOBHH.
OOBsICHATH 3aKOHOMEPHOCTH

W3MEHEHHUSI CBOMCTB XHMMHYECKHUX
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COBPEMEHHOU TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMMUYECKUX
AIIEMEHTOB U 00pa3yeMbIX HMU
IPOCTBIX U CJIIOKHBIX BEUIECTB IO

rpynnamMm U nepuojam. 3HaueHHe

NEPpUOANICCKOIO 3aKOHa

CHCTCMbI XUMHYCCKHUX

)51

IEMEHTOB U MX COCAMHEHHUM IIO
MepUoIam u
[lepuoauuecko CHCTEMBI

rpymnmnam

. . Mennaeneena

snementoB .M. MennenceBa B
pPa3BUTUHU HAYKHU.

JKCcIepUMEHTAJIbHbIE MeTOIbI
U3Yy4eHUs BelleCcTB ]| UX
NnpeBpalleHunii: e /[eMoHCcTpanuu:

Buner Tabmun «Ilepuoaudeckas
CHCTEMAa XMMHUUYECKHUX JIEMEHTOB

J.1. MenneneeBa»

1.2

Ctpoenue
BEIIECTBA.
MHuoroo0pa3zue
BEIIIECTB

Crtpoenue BelecTBa. XUMUYecKas
CBSI3b. Bunpl (KoBaJIeHTHAs
HETOJIIpHAs
MeTaNTHYeCcKast) u

o0pazoBaHuUs

U TOJisIpHas, HWOHHAasi,
MEXaHHU3MBbI
XUMHYECKOW  CBSI3H
(0OMEHHBIN U JOHOPHOAKIENITOPHBIN).
Bonoponnas cBA3b.

BasieHTHOCTE.

PackpbIBaTh CMBICH U3y4aeMbIX
HNOHATHUH (BBIACISTH UX XapaKTEpPHbIE
NPU3HAKU) U
HNOHATUS NpPU ONUCAaHUM COCTaBa M
CTPOEHUS BELIECTB, MJIs1 OOBICHEHUS

IMPUMCHATH OTH

OTIIETLHBIX (DAKTOB U SIBICHHM.

OnpenensaTs BUIbl XUMHUYECKOU
CBSI3U
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DIIEKTPOOTPULATEIIBHOCTD. (KOBaJIGHTHOM, MOHHOM,
Crenenb oxucnenus. KaTuoHel ¥ | METAITIMYECKOW, BOJAOPOIHON) B
aHMOHBI. BemiecTBa MOJIEKYJISIPHOTO U | COEAMHEHUSX; TUIT KPUCTATUIMYECKOU
HEMOJICKYJISIPHOTO CTPOCHUA. pPEILIETKA KOHKPETHOTO BEIIECTBA.

3ak0oH  mocTtosgHcTBa  cocraBa | OmpenensTh BaJI€HTHOCTh U CTETICHb
BemecTBa. THIBI KPUCTAUIMYECKMX | OKHCIICHHS XMMHYECKHX 3JICMCHTOB

pELIETOK U CBOWCTBA BEIIECTB. B COCIMHCHUAX PA3JIMYHOI0O COCTaBA.
IMousitue o JIUCTIEPCHBIX [IpoBOaWTH BHIUMCICHUS
CUCTEMAX. WUctunnrie pacTBOPHI. C HCIOJIb30BAHUCM  IIOHATHUA
KonnuectBennsie XapakKTCpUCTUKH | «MaccoBad  JOJI1  BEIIECTBa B
pacTBOpOB (MaCCOBaSI JOJId BEIIECTBA B | PaCTBOPE». Biagers wu3ydaemMbIMU
paCTBope). KJ’IaCCI/I(I)I/IKaHI/ISI XUMHUYCCKUMU IMOHATHUAMMU.
HEOPTaHUYECKUX
COCIMHECHUU. Howmenxkiarypa OOBSACHATH 3aBUCHUMOCTD
HEOPTaHUYECKHUX BEIIECTB. | CKOPOCTH XMMHUYECKOW PEAKUHUHU OT
JKCIepUMEHTAJIbHbIE MeTOABbI | Pa3IMYHBIX (PaKTOPOB.
H3YyYCHUA BCIIICCTB | HX OHpeﬂeHﬂTB XapakTep
npeBpanieHHii: CMCIICHUS XMMHYCCKOI'O paBHOBECHA
e JlemoHCTpanuu: B  3aBUCUMOCTH OT  BHEIIHEIO
(] MOmemu KpPHUCTAUIMYECKUX | BO3IEHCTBHSA (mpuHIMI Jle
PEIIETOK. [ITaTense). CocTaBisATh YpaBHEHUS
e PacuerHble 3a1a4n: peakiuii pa3IuYHbIX TUIIOB; ITOJIHbIC
] pacueTsl ¢ uclONb30BaHuem | 1 COKPALUCHHBIC YPABHEHNs PeaKLuii
TOHSITHS «MACCOBAS nons | HOHHOTO oOMeHa, YUUTHIBas
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PACTBOPEHHOT'O BEILIECTBA» YCIIOBHUS, IPU KOTOPBIX 3TH PEAKIINU
XHUMUYECKUE 6 XuMHUYecKas peakuus. | MAYT JIO KOHIA.
peakuuu Knaccudukanus XUMUYECKUX Hcrnonb30BaTh  €CTECTBEHHO-
peaknuii B  HEOPTaHMYECKOW W |HAay4YHbIE METOABI IO3HAHUA —
OpraHU4YeCcKoOu XUMUH. 3aKkoH | IPOBEIEHHUE, HaOJI0IeHIE u
COXpaHEHUS MacChl BELIECTB; 3aKOH | ONMCAHHE XUMHUYECKOTO
COXPaHEHHUs W IPEBpAICHHUsS SHEPruu | DKCIEPUMEHTa (AEMOHCTPAaLOHHbIE
IIPU XUMHYECKUX PEAKLIHSIX. U 1abopaTopHbIe OTIBITHI,
CxopocTb peakIuu, ee | IPaAKTUUYECKHUE paboThI): 1o
3aBUCUMOCTh oT pa3nn4HblX | OUPEACICHUIO CpCabl BOJHBIX
(GaKTOpOB. pacTBOpOB  BEIIECTB,  pPEAKLH
OGpaTumMble peakuuy. | HOHHOTO oOMeHa, BIIUSTHUIO
Xumnueckoe paHoBece. DakToppl, | PATHIHBIX (DAKTOPOB Ha CKOPOCTE
BIIMSIOIINE Ha cocToguue | peakumii.  CremoBaTh  IpaBWIaM
XUMHYECKOTO PaBHOBECHSL. II0JIb30BAHUS XMMHUYECKOU IOCYIOU
Tpunmmam Jle [atemse. 1 1a00paTOPHBIM 000PYI0BAHUEM.
DeKTPOTUTHIECKAS [IpencraBisTh pE3yNbTAThI
IACCOLHALIHL. XUMHUYECKOTO  3KCIEpPUMEHTa B
CuiibHbBIC u cnabbie (popue
AIEKTPOIIUTHI. Cpena  BOAHBIX
pacTBOpPOB BEILIECTB: KHCJIas,
HEWUTpaJIbHAas, LIEJIOYHAs.
Bonoponusiii  mokazarens  (pH) 3aluCH YpaBHEHUM

pacTBOpa. PeaKHI/II/I MOHHOT'0 OOMEHA B COOTBCTCTBYHOIIIUX peaKuHﬁ n ACJIaTb

26



®enepanpHas padouas nporpamma | Xumus. 10—11 kinaccsl (0a30BbIil YpOBEHbD)

OpPraHWYECKOM M HEOPraHWYECKOU
XUMUHU.
OkucnuTeENnbHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIHUH. [TonsiTue
00 QJICKTPOJIN3C pacCIiliaBOB U PaCTBOPOB

COJIEH.

[Ipumenenue AIEKTPOJIN3A.
JKcNepuMeHTATbHbIE MeTOAbI
H3YyYEeHUA BELECTB U 170,
NpeBpaLleHuni:

e JleMOHCTpanuu:

[ pa3iioKEHUE NEPOKCH/IA

BOJOPO/Ia B IPUCYTCTBUM KAaTAIM3aTOPA.
e JlaGopaTopHble  ONBITBI:  —

IIPOBEJICHHUE PEaKLUi HIOHHOTO OOMEHa;
[ ompexnesieHHE cpelbl pacTBOPOB

BCIICCTB C IMOMOIIBIO YHHBCPCAJIBHOTO

UHIUKATOpA.
. [IpakTrueckue pabOTHI:

Ne 1. BnusgHume  pas3iInyHBIX
(akTOpoB Ha CKOPOCTb XHMHUYECKOU
peaKIMH.

. PacuerHsbie 3anaun:

[l pacueTsl TO  YpPaBHEHHUSM
XUMUYECKUX PpEAKIMA, B TOM YHCIE

BEIBOJIbI HA X OCHOBE.
[TIpoBoauth
YPAaBHEHUSIM XUMHYECKUX pPEAKIUi, B

BBIYHMCJIICHUS I10

TOM YHCJIC TCPMOXHUMHUYICCKHUC PACUCTHI
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TCPMOXUMHUYCCKNEC PACUCThI

Hroro no pazneny 13

Paznen 2. Heopranuueckasi XuMust

2.1 MeTtamisl 6

Metamisl. [lonoxeHne MmetauioB
B Ilepuonnueckoi cUCTEME
XUMHUYECKHUX DJIEMEHTOB.

OcobenHoctu CTPOEHUS
000J104eK
OO0uue

CBOWCTBA METAJIJIOB.

SJICKTPOHHBIX aTOMOB

METaJIJIOB. buznueckue

[IpumeHeHrue MeTamsioB B OBITY,
npupoae
METAJJIOB. JJEKTPOXUMUYECKUHN P

TEXHUKE. CrutaBbl

HampspkeHui  MertawioB.  OOmiue
CIOCOOBI  TONYYEHUS  METaJUIOB.
Koppo3uss ~ mMeTamios. CniocoOmI
3amuUTel  OT  Koppo3uu.  OOmas

XapaKTCPUCTHUKAa MCTAJUIOB TJIaBHBIX

noarpynn ([A-rpynma, I[A-rpynmna)

[Tepuoauyeckoit CHUCTEMBI
XUMUYECKUX JIEMEHTOB.

AJIFOMUHUH. AmdboTepHbIe
CBOWMCTBA OKCHJA W THUJIPOKCUIA

amomuHusa. OOmas xapakTEepPUCTHKA

PackpsiBaTh CMBICH M3y4aeMBbIX
MOHATUM (BBIACIISITh UX XapaKTEPHbIC
MIPU3HAKH) U IPUMEHSTH 3TU HOHITUS
IIPU ONMCAaHUMU COCTaBA U CTPOCHUS

BEIIICCTB, JUISt OOBSICHCHUSA

OTJICJIbHBIX ()aKTOB U SIBJICHHIA.
OOBACHATH obmme

3aKOHOMEPHOCTH B M3MEHECHUH

CBOMCTB 3JIEMEHTOB — METAJJIOB U UX
COCIMHEHUN C YYETOM CTPOCHMS UX
aTOMOB M IIOJIO)KCHMS B

ITepunonnueckoit CHUCTEME

a. N

XUMHYECKNX DJIEMEHTOB
Menpeneena.

XapakTepu3oBaTh (OMUCHIBATH)

obme XUMHUYECKHE CBOICTBA
METaJIOB, 150.4 Ba)KHCHIIINX
COCOMHEHUN, MOATBEPXKIAd  ITO

ONIMCAaHUE IPUMEPAMU YPaBHEHHU
COOTBETCTBYIOIIUX XUMHYECKUX

peaKum"I; INPUMCHCHHUC MCTAJIJIOB B
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MeTauioB moOouHblx moAarpynn (b- | pasnuunbix  oOmacTsX, a  Takxe
rpynn) Ilepuonnueckold  CUCTEMBI | HCHOJB30BAHME UX JJIA CO3JAHUS

XUMHYECKHUX DJIEMEHTOB: M€J/lb, IIMHK, | COBPEMEHHBIX  MaTEepUAJIOB u
XpOM, XKEJIE30. TEXHOJIOTUM.

Baxxneiimue COCIMHCHUS OnuceIBaTh CIIOCOOBI  3AIUTHI
METAJIOB  (OKCHUJIBI, THAPOKCHUJBI, | METAJUIOB OT KOPPO3UHU.

COJIN). PackphsIBaTh CYIHOCTb

OKHCJIHUTEIILHO-

JKCIePUMEHTAJIbHbIE  METOAbI BOCCTAHOBUTEIILHBIX peakuuii

U3y4YeHUS BellecTB /| UX | IOCPEIICTBOM COCTaBJICHUS

NpeBpaLleHui: ANIEKTPOHHOIO OanaHca 3TUX peakIui.

e JleMOHCTpALWH: [IpoBoauTh peakuuu,

0 komiekuus «Mertampr u | MOATBEPIKIAIONIIE XapaKTepHbIC

CIIJIaBbD». @ .Ha60paTOpHI>I€ OIIBITBI: — CBOMCTBA H3y4aceMbIX BCICCTB,

B3aI/IMOIICI\/’ICTBI/IC THAPOKCUIA pacCiio3HaBaTb OIIBITHBIM ITYTCM HOHBI

METAIIJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

AJIIOMUHHUA C paCTBOpaMHM KHCIOT H

1ICJI0YCH;
Hcnons30BaTh €CTECTBECHHO-
O Ka4E€CTBEHHBIE PEAKIMU Ha

HAay4HBIC MECTOAbI IIO3HAaHUA —
KaTuoOHbI MCTAJIJIOB. @ HpaKTI/IqGCKI/Ie

poBeJeHHE, HAOIOACHUE U OITUCaHHe
paboTHI:

XUMHAYECKOTO IKCTIIEpUMEHTA
(IeMOHCTpallMOHHbIE U Ja0OpaTOpHBIE

OTIBITHI, TPAKTHYECKHUE PAOOTHI).

Ne 2. Pemnenue
DKCIEPUMEHTAIIBHBIX 3aJ1ad MO0 TEME

«MeTtamieny.
[IpencraBnsathb pe3yabTaThl
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e PacueTHble 3a1aum: XUMHUYECKOTO JKCIEpUMeHTa B (hopme

O pacueTbl Macchl (00bema, |3alHMCH YPAaBHEHHH COOTBCTCTBYIOIIUX
KOJIN4YECTBA BEILECTBA) NpojyKra |PeaKkuuid | Jenarh BBIBOJIBI Ha HX
peakumm, ecju OQHO M3 BEIISCTB JaHO B | OCHOBC.

BUJIE pacTBOpa C  OMNpeIeIeHHOU CnepnoBatb npaBuiIam
MAacCOBOM  JIOJIEM  PAcCTBOPEHHOIO | [MOJb30BAHUS XMMHUYECKOU MOCYAOU H
BEILIECTBA 71a60paTOPHBIM o0opyI0BaHUEM.

[IpoBoauT,  BBIYUCIICHUS 1o

YPAaBHEHUSIM XUMHYECKUX PEAKLIHM.
CamoCTOSTENBHO TUIAHUPOBATh 151
OCYILIECTBJISTH CBOKO ITO3HABATEIBHYIO

JCSITEIILHOCTD; MIPUHUMATD
aKTUBHOEC ydYacTHe B TIPYIIOBOK
y4eOHOM JAESITEIBPHOCTH

Hewmerabl 9 Hewmeransl. ITonoxenue PackpbiBaTh CMBICIT H3y4aeMbIX
HEMETAJUIOB B Ilepuonuueckoil | MOHATUN (BBIACNATh UX XapaKTEpHbIE
CUCTEME XUMHUYECKUX 3iemMeHToB JI.M. | mpu3HaKku) U NpUMEHSTh 3TH NOHITHUS
MenpeneeBa U 0OCOOEHHOCTH CTPOEHUSI | [IPU OMHCAHUM COCTaBa M CTPOCHUS

aTOMOB. dusznyeckue CBOMCTBa | BEIIECTB, JII OOBSICHESHHUS OTACIBHBIX
HEMETAIIOB. AJUJIOTPOIHS HEMETAUIOB | (aKTOB M SIBJICHUH.

(Ha mpuMepe  KHUCIOpoaa,  Cephl, OOBACHSITH o01me
ocdopa u yriepona). XUMHYECKHE | 3aKOHOMEPHOCTH B WM3MCHEHUH
CBOMCTBA BaKHEHIINX HEMETAJUIOB | CBOWCTB  HEMETAJLIOB A Hux

(ramoreHoB, cepbl, aszora, (ocdopa, |coeauHEeHMI ¢ Y4ETOM CTPOEHMS HX

30



®enepanpHas padouas nporpamma | Xumus. 10—11 kinaccsl (0a30BbIil YpOBEHbD)

yTaepoJa U KpEMHU).
Oxcupl HEMETAILIOB.
Kucnopoaconepxamuye KUCIOTBHI.

Bonopoansie COCJIMHEHMUS
HEMETAJIJIOB.

JKCNepUMEHTAIbHbIE  METOAbI
U3yYeHUs]  BellecTB H HX
NpeBpalleHui:

e JleMOHCTpaluu:

O 00pasIbl HEMETAJJIOB;

a B3aUMO/JICICTBUE MEIU C
a30THOM KUCJIOTON pa3IuyHOU
KOHIICHTpAIINH.

e JIabopaToOpHbIE OMBITHI:

| Ka4yeCTBEHHbIC pPC€aki Ha
AHHOHBbI M KaTHMOH aMMOHUS.

aTOMOB W MOJIOKECHUS B
ITepuonnueckoit CUCTEME
XUMHYECKHUX DJIEMEHTOB . W
Menneneena.

XapaktepuszoBath (OMHUCHIBATh)
oOmue XUMUYECKHUE CBOMCTBa
HEMETAJIOB, 150:¢ Ba)KHEHIIINX
COCMHEHUN,  TOATBEpPXKAAs  3TO
ONMCAaHUE MpPUMEpPaMH YPaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX
peaKumii.

Xapaktepu3zoBaTb BIIMSITHUE

HEMETAJUIOB W WX COEJIMHEHUU Ha
JKUBBIE OpPraHU3MBbl;
IPUMEHCHHE B Pa3JIMYHBIX 00JIaCTsIX

MPaKTUYECKON

OIIKMCBhIBATDb

ACATCIIBHOCTHU
YCJIOBCKA.

. [TpakTrueckue pabOTHI:
Ne 3.
OKCIIEPUMEHTAIBHBIX 337a4 [0 TeMe

Pentenue

«Hemertamibny.
. PacueTHnble 3agaun:

[l pacueTbl MaccChbl BeEILIECTBA
WM o0beMa Ta30B MO HM3BECTHOMY

[ToarBepkaaTe CylmeCTBOBAaHUE

TE€HETUYECKOU CBSI3U MEXKIY
HEOPraHMYECKUMHU BEILIECTBAMU €
IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOLIUX XUMHAYECKUX
peaKIuid.

PackpsiBaTh CYLIHOCTb
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KOJIMYECTBY BEIIECTBA, Macce WM
00BbEeMy OJTHOTO W3 yYaCTBYIOIIMX B
pPCaKIUU BEIIECTB;, PacYeThl MacChl
(oObeMa, KOJMYECTBA BEIIECTBA)
NPOJYKTOB PEaKIUH, €CIH OAHO U3
BEIICCTB UMEET TIPUMECH

2.3

CBs13b
HEOPTaHUYECKUX
U OpPraHMYeCcKHUX
BEIIECTB

Heopranuueckue "
OpraHU4ecKue KHUCIIOTHI.
Heoprannueckne U opraHudeckue
AmMdoTepHbie

HCOPIraHU4YCCKHC N OpPraHUYCCKHUC

OCHOBAHWU:I.

COCIMHCHHS.

I'eneTnueckas CBSI3b
HEOPraHWYECKUX ¢ OPTraHUYECKUX
BCIIICCTB

OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
pPEaKLIHl MOCPEICTBOM COCTABIICHUSA
3IEKTPOHHOTO
pEeaKIu.

Oajanca ITHX
[IpoBomaute  peakuuw,
ITOATBEPIKIAIOIIHE
U3y4aeMbIX

pacro3HaBarthb

XapaKTEPHbBIE
CBOICTBa BEIIECTB,
OTBITHBIM  TTyTEM
AHUOHBI, NPUCYTCTBYIOLIME B BOJAHBIX

pacTBopax.

Hcnonws3oBaTh €CTECTBEHHO-
HAay4YHbIE  METOJABl  IO3HAHUA —
MIPOBE/ICHHE, HaOJII0ICHUE U
OIIHCaHHUE XHMHYECKOT0O

OKCIICPUMCHTA (I[CMOHCTpaI_[I/IOHHBIC

u nabopaTopHbIe OTIBITHI,
IPaKTHYECKHE PadOTHI).
[TpencraBisTh pe3yIbTaThI

XUMHUYECKOT0 SKCIIEpUMEHTa B hopMe
3aIliCU YpaBHEHUU
COOTBETCTBYIOIIMX PEAKLUN U ETIaTh

BBIBOABI HA UX OCHOBC.

CrnenoBatb paBUIaM
MOJIb30BAHUSI XUMUUYECKOW TOCYAO0MN
1 J1a00paTOpHBIM 000PYIOBAHUEM.
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[IpoBOANTL  BBIUMCICHUSA o
YPAaBHEHUSIM XUMHUYECKUX PEAKIUU.
CamMoCTOSTENBHO IUIAHUPOBATh U
OCYILIECTBIISITh CBOIO
[I03HABATEIBHYIO
[IPUHUMATh AKTUBHOE YyYacTUE B

IpynInoBOi y4eOHOU AesTENbHOCTH

ACATCIIBHOCTD,

Uroro no pazneny 17
Pa3nen 3. Xumusd U ;KM3Hb
3.1 Xumus 51 4 Ponb xumum B oOecrnieueHHH PackpeiBaTh posb XuMHM B
KU3Hb DKOJIOTUYECKOM, DHEPreTUYECKOM U | pELICHUHU DHEPIreTUYECKHUX,
NUIIEBOM 0€30IacHOCTH, Ppa3BUTUU | ChIPbEBBIX U DKOJOTMYECKUX

MenuuuHbl. [loHsiTHE O Hay4HBIX
METOAax IIO3HAHUSI BEIIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBnennss 00  oOmux
Hay4YHBIX MPUHIIKATIAX
MIPOMBIIILICHHOTO MOJTYyYCHHUS
BAXHEHIIIMX BEIIECTB (Ha MpUMeEpax
MIPOM3BOJICTBA  aMMHUaKa, CEpHOM
KHUCJIOTBI, METAHOJIA).

YenoBek B MHpe  BELIECTB,

MAaTCpruaJIOB U XUMHYCCKHUX peammﬁ:
XUMHA U 300POBLC YCIIOBCKA, ITPaBHJIA
HCIIOJIb30BaHUs JICKAPCTBCHHBIX

HpO6HeM 4YCJI0BCUYCCTBA, OIIMCBIBATH
OCHOBHBIC HaAIIPaBJICHUA PA3BUTHA
XUMHUYECKOU HAayYKHU U TCXHOJIOTHH.

[IpumeHnaTs [paBuiia
oOpareHust c
BEILIECTBAMH, HCIOJIB3YEMBIMU B
MTOBCETHCBHOM npaBuiIa
MOBEJICHUSI B IENsAX CcOepeKeHus
OKpYyXarouen
IPUPOJITHON Cpelibl; TTOHUMAaTh Bpes
(omacHOCTH) BO3JICMCTBHS Ha KUBBIC

0€e301acHoro

JKU3HH,

3JI0POBBS u

OpPraHu3Mbl ONPEAECIECHHBIX BEIIECTB
cMmbich niokazarens [TJIK, mosacHsATh
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penapaToB; MpaBuiia 6€30MacHOro
UCIIOJIb30BaHUsl TpenaparoB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

brrToBas XUMUYECKas

rPaMOTHOCTb

Ha npuMepax CIIOCOOBI
YMEHBIICHUSI U TPEIOTBpAIlCHUs] HX
BPEIHOTO BO3JCHCTBHS.
AHanu3upoBaTh W KPUTHUYECKH
OLIEHNWBaTh MH(OPMAIINIO, CBA3AHHYIO
C XHMHUYECKUMHU TMpoleccaMu M HX
BJIUSIHUEM Ha COCTOSIHUE OKPY>KaloIen
CpeIbL.
Hcnonb3oBaTh MOJIyYeHHbBIC
3HaHMSI W TpeACTaBlieHUud O cdepax
JeSITeNbHOCTH, CBA3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJOTUSAMH, Kak
OCHOBY I OpPUEHTAallUM B BHIOOpE
cBoell Oynymied npodeccrnoHaabHON
AESITETLHOCTH.
[Ipuaumars
00CYXIeHUH MPOOJIeM XUMHYECKOH U

HKOJIOTUYECKOU

y4acTue B

HaTpaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO IO3UIIHIO
no npobieme U TpeasiaraTh

BO3MOJKHBIC ITYTHU €€ PCHICHUA

Uroro no pazneny

OBILIEE
KOJIMYECTBO YACOB
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[10 ITIPOI'PAMME

35




®denepanbHas padouas nporpamma | Xumus. 10—11 kmaccsl (6a30BbIi ypOBEHB)

36



®enepanpHas padouas nporpamma | Xumus. 10—11 kimaccsl (6a30BbIi YpOBEHD)

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.

11 KJTACC IlpoBepsiemble TPeOOBAHUS K Pe3yJdbTATAM OCBOCHHUSI OCHOBHOM

o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon IIpoBepsiemble IpeIMETHBIE PE3YJIbTATHI OCBOCHUSI OCHOBHOM
MpOBEPSIEMOT 00pazoBaTeILHON MIPOrPaMMbl CPETHETO OOIIEro

O pe3yibTaTa oOpa3oBaHUsI

1 TeopeTndyeckrne OCHOBBI XUMUU

1.1 Biranenune cucteMoi XUuMHAYECKUX 3HAHUM, KOTOPast

BKJIIOYAET: OCHOBOIIOJIAraroIye MOHATHS (XUMHUYSCKUN
AJIEMEHT, aTOM, JICKTPOHHAs: 000JI0YKa aToMa, S-, p-, d-
3JICKTPOHHBIC OpOUTAII AaTOMOB, HOH, MOJICKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENICHb
OKHCJICHUS, XUMUYECKas CBA3b, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIA 00BhEM, KpUCTAITNYECKAS PEIICTKA, THITBI
XUMUYECKUX PeaAKIUN (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30- U HJI0TEPMUUYECKHUE, PeaKIIM HOHHOTO OOMEHa),
pacTBOP, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, JICKTPOTUTHYECKAS
JTACCOLHAINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOWN peakiuu, XUMUUECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS DIESKTPOTUTHUECKON TUCCOIUAIIIH,
[Tepuonnueckuii 3axkoH /.M. Menneneera, 3aKkoH
COXpPaHEHUS MACChl), 3aKOHOMEPHOCTH, CUMBOIUYECKUIA
SI3BIK XUMUH, (PAKTOJIOTUUECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJTYYCHHH B 0€30T1aCHOM HCIIOJIb30BaHUHT
BOKHEUIITUX HEOPTAHMYECKNX BEIIECTB B OBITY U
MPAKTUYECKOMN JIEATETbHOCTH YEJIOBEKA

1.2 CdopMupoBaHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIC
NPU3HAKKA U B3aUMOCBS3b N3YUCHHBIX TTOHSITHM, TPUMEHSTh
COOTBETCTBYIOIIUE OHATHUS NPU ONTUCAHUU CTPOCHUS U
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CBOMCTB HCOPTaHNYCCKHUX BCIICCTB U UX HpCBp&HICHPIﬁ;
BBISBIISITh B3AUMOCBSI3b XUMHUUECKUX 3HAHUHN C MOHITUSIMH U
NpCACTAaBJICHUAMU APYTIUX CCTCCTBCHHOHAYYHbBIX IMTPCAMCTOB

1.3 Brnaagenve OCHOBHBIMM METOJaMHU HAYYHOT'O MO3HAHUS
BEILIECTB M XUMUYECKHX SIBICHUH (HAOIIOIeHNE, U3MEPEHNE,
AKCHEPUMEHT, MOAECIHUPOBAHUE)

1.4 CpopMupoBaHHOCTH YMEHUN OMPEACIATh BAJICHTHOCTD U
CTEMEHb OKUCIIEHHUS] XUMUUECKHUX JIEMEHTOB B COCJIMHEHUSX
Pa3TUYHOTO COCTaBa, BUJl XUMUYECKOM CBSI3H (KOBAJICHTHAS,
MOHHAas, METAINYECKas, BOJOPOHAS) B COCTUHECHUSIX, THI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHast, MOJIEKyJISIpHAs, MOHHAS, METAJTHYECKas )

1.5 ChopmMupoBaHHOCTh YMEHUN OMPENIEIATh XapaKTep CPeibl B
BOJIHBIX PaCTBOpPAaX HEOPTaHUYECKUX COCAUHEHUI

1.6 ChopMHpOBaHHOCTh YMEHUS KJIACCUPUIIMPOBATH XUMUYECKHUE
peaKIuu 1o pa3InyHbIM IpU3HAKaM (YUCILYy U COCTaBY
pearupyromux BeIecTB, TEII0BOMY 3(h(PEKTyY peakiu,
M3MEHEHUIO CTENIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH
peaxIuy, y4acTHIO KaTaau3aTopa)

1.7 ChopmMupoBaHHOCTh YMEHUN COCTABIISITH YPABHCHUS PEAKITHIMA
Pa3IMYHBIX TUIIOB, IMOJHBIC U COKPALLICHHBIC YPABHECHUS PEAKIIU
MOHHOTO 0OMEHA, YUUThIBAsl yCIOBUS, IPH KOTOPHIX ITH PEAKIIUH
WIYT JI0 KOHIIA

1.8 CdopmupoBaHHOCTh YMEHU MTPOBOJIUTH PEAKIIUH,
MOATBEPKAAIOIIME KAYECTBEHHBI COCTAB Pa3IMYHBIX
HEOPTraHUYECKUX BEIIECTB, PACMO3HABAThH OMBITHBIM ITyTEM
MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB

1.9 CdopMupoBaHHOCTh YMEHUN PACKPBIBATH CYLUTHOCTb
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM
COCTaBJICHHUS

AIEKTPOHHOTO OajaHca ATUX PEaKIIHMA

1.10 CdopmupoBaHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKIy OT Pa3INIHbBIX (PaKTOPOB

1.11 CdopMupoBaHHOCTh YMEHUN OOBICHITH XapaKTep CMELICHUS
XMMHYECKOTO PAaBHOBECUS B 3aBUCHMOCTH OT BHEILIHETO
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BO3JIEUCTBUS

(mpunIMT Jle [Hatenbe)

OO6mias 1 HeOpraHU4eCcKask XUMHUS

ChopmHupoBaHHOCTh YMEHUN PACKPHIBATH CMBICI
Ilepnognueckoro 3akona /.M. MenneneeBa u AeMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOUYI0, OOBSICHUTENBHYIO U
IPOrHOCTUYECKYIO (DYHKLIUU

2.2

ChopMupOBaHHOCTH YMEHUH XapaKTePHU30BaTh dJIEKTPOHHOE
CTPOEHHUE ATOMOB XMMHUYECKUX 3JIEMEHTOB | — 4 neprooB
[Tepuoauueckou CUCTEMBI XUMUYECKUX dieMeHTOB []. 1.
MeHeneeBa, HCIIOJIb3Ys TOHATUS «S-, P-, d-3JIEKTPOHHBIC
opOuTANNY», «IHEPTETHUECKHUE YPOBHI», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB U
MX COCIMHEHUH MO nepuoaaM u rpynmnam llepuoanueckon
cucTeMbl XUMHYeCcKuX 3jieMeHToB /(.M. MeHaeneeBa

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH)
o0me XMMHUYECKUE CBOMCTBA HEOPTraHUYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY HEOPraHUYECKUMU BEILIECTBAMU C
IIOMOIIBIO YPAaBHEHUIN

COOTBCTCTBYIOIIIHNX XUMHYCCKHUX peaKuHﬁ

24

CdopMupoBaHHOCTH YMEHUN YCTaHABIMBATH MPUHAIIICKHOCTD
HEOPTaHWYECKUX BEIIECTB M0 UX COCTABY K ONPEACICHHOMY
KJjaccy (TpyIine) COeTMHeHHUH (ITPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJIJIbI, OKCUIbI, OCHOBAHMS, KUCIIOThI, aM(OTEPHBIC
TUAPOKCHUIBI, COJIH)

2.5

CdopMUpOBaHHOCTH YMEHUN UCTIOIB30BATh XUMUUYECKYHO
CUMBOJIMKY JIJIs COCTaBJICHHS ()OPMYJI BEIIECTB U yPaBHECHHIA
XUMHYECKUX PEAKINI, CHCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaIbHbIC HA3BAHUSI OT/ICTbHBIX HEOPTAHUUECKUX
BEIIECTB (yrapHblii ra3, yrieKUCbIi ra3, aMMUaK, raieHas
W3BECTh, HETAIlIEHasl U3BECTh, MUThEBAs COJIA, MUPUT U APYTUE)

2.6

CdopMUpOBaHHOCTH YMEHUN XapaKTepU30BaTh (OMUCHIBATH)
o0lue XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE
TCHETUYECKOU CBSI3U MEXKy HEOPraHUYECKUMU BEIIECTBAMU C
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MOMOIIBIO YpaBHEHUN

COOTBCTCTBYIOIINX XUMHYCCKHX pCaKHI/Iﬁ

2.7

ChopmMupoBaHHOCTh YMEHHUH TIJIAHUPOBATH U BBITIOJHATH
XUMHUYECKUHN IKCIIEPUMEHT (pa3yioKeHUe EPOKCHIa BOJOPOa B
MPUCYTCTBHUH KaTaIM3aTOPa, OTPEIEIICHIE CPEbl PACTBOPOB
BEIIECTB C TTIOMOIIBI0 YHUBEPCATHLHOTO MHANKATOPA, BIUSIHUC
pa3nuuHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOHN peakIlny,
peakiuu HOHHOTO OOMEHa, KaueCTBEHHBIE PEAKITUU Ha CyIb(dat-,
KapOOHAT- W XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUSI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33J1a4 110 TeMaM «MeTauib U
«HemeTanmneny) B COOTBETCTBUH C NMPABUIIAMU TEXHUKU
0€30IacHOCTH MU 0OpAIICHNUH C BEIIECTBAMU U JIaOOpAaTOPHBIM
000pyI0BaHUEM; TIPEICTABIIATH PE3YIbTaThl XUMUICCKOTO
DKCIIEPUMEHTa B (hOpMe 3aIllMCH YPaBHEHUI COOTBETCTBYIOIINX
peakuuii u GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX
pe3yNbTaToB

2.8

CdopmMupoBaHHOCTh YMEHHUI COOJIOIATH MTPaBUJIa TIOJIb30BAHUS
XUMHUYECKOMN MOCyA0i 1 1a00paTOpHBIM 000pYAOBAHHUEM, A
TaKKe MpaBujia OOpAIICHHsI C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSIMU TI0 BBIMTOTHEHHUIO J1a00PaTOPHBIX XUMUYECKUX
OTIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaKTepHU30BaTh XUMHUCCKHC
MPOLIECCHI, JICKAIINE B OCHOBE MMPOMBILIJIEHHOTO MTOTYy4YEeHUS
CEpPHOM KUCIIOThI, aMMHUaKa, a TaKxke c(HOPMUPOBAHHOCTh
MpEICTaBICHU I

00 00IMX HAYYHBIX MIPUHITUIIAX U SKOJOTUYECKUX TTpodIemMax
XUMHYECKOTO MTPOU3BOJICTBA

XUMHUA U KW3Hb. PacueTsl

CdopMupoBaHHOCTH TIPEACTABICHUM O XUMUYECKOM
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU
XVUMUH B TIO3HAHUU SBJICHUN TIPUPOIBI, B (HOPMUPOBAHHH
MBIIIUICHUS U KYJbTYPhI IMYHOCTH, €€ (DYHKIIMOHATHLHOMN
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl peIlIeHUs MPAKTUYECKUX 3a/1a4
1 DKOJIOTUYECKU 00OOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JI0POBBIO Y IPUPOJHOMN Cpee

3.2

CdopMUpOBaHHOCTH YMEHUM KPUTHIECKHU aHATU3UPOBATH
XUMHUYECKYI0 HH(OPMAIIUIO, TTOTYIaeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (Cpe/ICTBa MAaCCOBOM KOMMYHUKAIINH, CETh
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WUuTepHeT u npyrue)

3.3

CdopMupOBaHHOCTH YMEHUM COOIIOIAThH IMPaBHIIA YKOJIOTHIECKH
11€7I€CO00Pa3HOTO TIOBEICHUSI B OBITY U TPYIOBOM NESITEIILHOCTH
B IIEJISTX COXPAHECHHSI CBOETO 37I0POBBS U OKPYIKAIOIIEH
MIPUPOTHOU CpebI

34

Oco3HaBaTh OMACHOCThH BO3JICUCTBUS HA dKUBBIE OPTaHU3MBI
ONPEJICIICHHBIX BEIIECTB, MOHUMAasA cMbIc nokazarens [1/K,
MOSICHSITh HA TPUMEPax COCOObl YMEHBIIICHUS U
MPEIOTBPAIIECHUS UX BPEAHOTO BO3ICMCTBUS HA OPraHU3M
YyeJIoBeKa

3.5

ChopmHupoBaHHOCTH YMEHUN IPOBOAUTH BHIYHUCIICHUS C
MCITIOJIb30BAaHUEM MOHITHUS «MaccoBasi 10J1s BELIECTBA B
pacTBOpPe», OOBEMHBIX OTHOLLIEHUN Ta30B MIPU XUMHUYECKHUX
peaxiusix, Macchl BELIECTBA UJIM 00bEMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WIH 00BEMY OIHOIO U3
YYaCTBYIOIIMX B PEAKLIUU BEILIECTB, TEIJIOBOrO 3(pdekra peakuuu
Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl BEILIECTB, PEBPAILECHUS U
COXpaHEHUs YIHEPTUU

IIpoBepsieMble 3JIEeMEHTBI COACPKAHUSA

Kox

[IpoBepsieMblil 2JIEMEHT COIEPKAHUSA

1

TeopeTnueckne OCHOBBI XUMHU

1.1

XuMuueckuit aneMeHT. AToM. Sapo atoma, u30TONbl. DIEKTPOHHAS
0001109Ka. DHEPreTUYECKUE YPOBHU, TIOTyPOBHH. ATOMHBIE OpOHUTAIH,
s-, p-, d-35emMeHThl. OCOOCHHOCTH paclpe/ieeHUs dIEKTPOHOB 10
opOHTaNIsIM B aTOMax 3JIEMEHTOB MIEPBBIX YETHIPEX MEPHOIOB.

DnekTpoHHasi KOH(UTypalus aTOMOB

1.2

[lepnonnueckuii 3axkoH U [lepruoanueckas cucremMa XuMUYECKUX
anemeHToB [I.. MenneneeBa. CBsI3b NEpUOIUYECKOTO 3aKOHA U
[lepnoanueckoit cucTemMbl XuMuyeckux 3yeMeHToB /.M. Menaeneena ¢
COBPEMEHHOW TEOPHUEN CTPOEHHS AaTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U
CJIO’KHBIX BEILECTB IO IPyNIiaM U epruojiaM. 3HaYeHHE
MEPUOIUYECKOTr0 3aKOHA B PA3BUTHUH HAYKH
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1.3

Crpoenue BeniecTBa. XUMUYECKAs CBA3b. BUABI XUMHUECKOH CBA3U
(KOBaJIEHTHAs HEMOJISIPHAS U MOJISIpHAs, MOHHAS, METAJUTMYECKAsT).
Noubl: kKaTMOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHuUsl KOBaJICHTHOM
XUMUYECKOU CBsA3U (OOMEHHBIN U TOHOPHO-AKIIETITOPHBIN ).
Bonoponnas cBs3b

1.4

BanenTHOCTE. SHGKTPOOTPI/IHEITGHLHOCTB. CreneHb OKHUCICHUS

1.5

BemecTBa MOJEKYISIPHOIO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH
NOCTOSIHCTBA COCTaBa BEILECTBA. THIIbI KPUCTAINIMYECKUX PELIETOK.
3aBUCUMOCTH CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMUECKOU PEIIETKH.
[TonsiTHe 0 MUcHiepcHBIX cucTeMax. VICTHHHBIE U KOJUIOUIHBIE
pPacTBOPBI.

MaccoBas 10J1s1 BEILIECTBA B paCTBOPE

1.6

Knaccudukanuss  HEOpraHMYECKUX COCAMHEHUH.
Howmenxkiatypa

HCOPraHN4CCKHX BCIICCTB

1.7

Xumundeckas peakuus. Knaccudukanus XuMUYECKUX peakiuii B
HEOPraHUYECKOW U OPraHUYE€CKOW XUMHUHU. 3aKOH COXPAHEHUS MACCHI
BEIIIECTB, 3aKOH COXPAHEHUS U MIPEBPAICHUS YSHEPTUH TIPH
XUMUUYECKUX PEAKIIUSIX

1.8

CKOpOCTh peakuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOPOB

1.9

OGpaTtumeble peakiuu. XuMu4deckoe papHoBecre. MaKkToOphl, BIUSIONINE
Ha COCTOAHME XUMHUUECKOTO paBHOBecus. [Ipunnun Jle [llarense

1.10

DnekTpoiuTuueckas qucconuanusi. CUJIbHbIC U CIA0bIe 3JIEKTPOJIUTHI.
Cpena BOJIHBIX paCTBOPOB BEIIECTB: KUCTIasl, HEUTpaabHas, IIEI04Hasl.
Peakuu noaHHoro ooMeHa

1.11

OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pE€aKuun

HeopFaHI/IIICCKaH XUMUA

2.1

Hemeranmel. [lonoxxenne HemeraiuioB B [lepuoanyeckon cucreme
xuMu4deckux 3rmemeHToB JI.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMOB. @U3NYECKUE CBOMCTBA HEMETAIOB. AJIJIOTPONUS HEMETAIIIIOB

(Ha mpuMepe Kucaopoaa, cepsl, hochopa u yriaeposa)

2.2

XUMHUYECKHE CBONCTBA BaXKHEHUIITUX HEMETAIIJIOB (TaJIOT€HOB, CEPHI,
aszora, ocdopa, yriepoaa u KpEMHHUS) U UX COSTUHEHHH (OKCHUIOB,
KHUCJIOPOJICOJICPIKAIIMNX KHUCIIOT, BOJIOPOJAHBIX COCAMHEHMU).
[IprmeHeHne BaXKHEUIINX HEMETAIIOB U UX COEIMHEHUN
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2.3

Mertamebl. [Tonoxenne metamios B [lepuoauueckont cucreme
xumMuuyeckux 3nemeHToB .M. MenneneeBa. OCOOCHHOCTH CTPOSHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTa/IoB. O0mue puznyeckne
cBoricTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMHUYECKUN P
HaMnpsHKEHUW METAIIIOB

24

XHUMUYECKHE CBOMCTBA BaXKHEHUIITUX METAJUIOB (HATPU, Kalui,
KaJIbLIMH, MarHuM, allOMUHUH, ITUHK, XPOM, JKEJI€30, ME/b) U UX
coeauHeHui. OO1Me crocoObl MOaydYeHUs: MeTallIoB. [IpumeHenue
METAaJIJIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPTraHMYCCKHUX BCHICCTB,
IMpUHAAJIC)KAIIUX K pa3JIMIHbIM KJIaCCaM

XUMHUS U )KU3HD

Ponps xumuu B o0ecrieueHrH 3KOJI0THYeCKOM, SHEPreTUYECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MEIUIIUHBIL. [IoHATHE 0 HayIHBIX
METO/IaX IMO3HAHUS BEIIECTB U XUMHUUYECKHUX PEAKIIHI

3.2

[IpeacraBnennst 00 0OMUX HAYIHBIX PUHIIMIIAX TPOMBITTUICHHOTO
TIOJTyYCHHS BXKHEHIIINX BellecTB. YeI0BEK B MUPE BEIIECTB U
MaTepUaIOB: BAKHEHIIINE CTPOUTEIILHBIC MaTePHAIIBI,
KOHCTPYKITMOHHBIE MAaTEPHAIIBI, KPACKHU, CTEKII0, KEPAMHKA, MAaTCPUAITBI
JUTSI SJIEKTPOHUKH, HAHOMATEePHUaJIbl, OPraHMIECKUE U MUHEPATbHBIC
yao0peHus

3.3

XUMHUS ¥ 3[I0POBbE YEJIOBEKA: MPABUJIA UCTIOJIb30BAHUSA
JIEKapCTBEHHBIX MPEnaparoB, MpaBuia 0€30MacHOr0 UCIIOIb30BaAHUS
npenapaToB OBITOBON XMMHH B TIOBCETHEBHOM KU3HH

KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
11 KITACC

Tema

Hara ¢akr

Hara ¢dakr

IIpnmeuanue

XUMHAYECKUN
DIIEMEHT.
DIIEKTPOHHAS
KOH(UTypaLus
aTOMOB

AToMm.

[Tepuoanueckuit

3aKOH Uu

Ilepnoanueckas
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cucTeMa
XAMHUYECKUX
anementoB JI. W.
Menpeneena.
3aKOHOMEpPHOCTHU
W3MEHEHHUS CBOICTB
XUMHUYECKHUX
AJIEMEHTOB U HX
COCJIMHEHU I o
rpynmnam u
MepUoaaM.

CrtpoeHue BellecTna.
XHUMH4YecKasi CBSI3b,
€€ BUJIbl; MEXaHU3MBbI
oOpa3zoBaHus
KOBAJICHTHOM CBSI3H.
Bopoponnas cBs3b

BaneHTHOCTD.
DIIEKTPOOTPULIATEID
HOCTb. CreneHp
OKHCJICHHS.
BemiectBa
MOJIEKYJISIPHOTO |
HEMOJICKYJISIPHOTO
CTpPOCHUS

ITonsaTue 0
JIACTIEPCHBIX
CUCTEMaXx.
HcTtunnaeie u
KOJIJIOUTHEIC
pactBopbl. MaccoBas
JIOJIT  BEIeCTBAa B
pacTBope

Knaccudpukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIMHEHUM.
['eHeTnyeckas CBsA3b
HEOPTraHUYECKUX
BEILIECTB PA3JIMYHbBIX
KJIaCCOB
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Krnaccuduxarus
XUMUICCKUX
peakuuii B
HEOPraHUYECKOU U
OPTraHUYECKOMN
XUMHH. 3aKkoH
COXpaHEHUs MaccChl
BEIIECTB; 3aKOH
COXpaHEHHUs u
MIPEeBPAIICHUS
SHEPIUU npu
XUMUYIECKUX
peaKkIusax

CKopocTh peakiuu.
DakTopHl,
BIIUSIOILINE Ha
CKOPOCTb peakuuu

O6paTtumble
peaKuuu.
XHUMHYECKOE
paBHOBECHE

10

IIpakTrueckas
pabota No 1.
«BnusiHue
Pa3JIMYHbBIX
bakTOpOB Ha
CKOPOCTh
XUMHUYECKOU
peaKIn

11

DNEeKTpoIuTHYECKas
JUCCOLIAALIUS.
[TonsTne 0
BOJIOPOJTHOM
nokasarese (pH)
pactBopa. Peakiuun
HOHHOTO OOMEHa.

12

I'mpponus
OPraHUYECKUX u
HEOPraHUYECKUX
BEILIECTB
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13

OKUCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC
peakuuu. IloHsTue
00 AIEKTPOJIN3E
pacriaBoB u
PacTBOpPOB coJieit

14

KonTtponbHas
pabora mo pasneny
«Teopernueckue
OCHOBBI XUMHUM»

15

MeTtanisl, ux
TIOJIOJKEHHE B
[Tepnoanueckoit
CHUCTEME
XUMHYCCKHX
snementoB JI. U.
MenpeneeBa u
OCOOCHHOCTH
CTPOEHHUSI  aTOMOB.
O6mue ¢uznyeckue
CBOMCTBA METAJLJIOB.
Crioco0slI MoTy4eHHs
METAJJIOB

16

CmuiaBel  METaJLIOB.
DIIEKTPOXUMHUYECKU
U Pl HaNpsKCHUU
METaJJIOB

17

XHUMHUYECKUE
CBOMCTBA METAJLJIOB
(HaTpui, KaJIui,
KaJIbllMi,  MAarHuu,
ATIOMUHUN) ©  UX
COCMHCHUI

18

XHUMHUYECKUE
CBOMCTBa [IMHKA,
MeIH u AX
COCTMHEHNH

19

XUMHYECKUE
CBOMCTBA Xpoma,
xKesesa U UX
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COCUHCHUI

20 [IpakTnueckas
pabota No 2.
"Penienue
AKCIEPUMEHTATILHBIX
3ala4 = MO  TEMe
«Metamae»"

21 Hewmeramsi, 150:¢
MTOJIOJKEHHE B
[Tepnoanueckon
CHCTEME
XUMHYECKHUX
anementoB JI. U.
Menaeneena u
O0COOCHHOCTH
CTPOCHHSI  aTOMOB.
dusznueckue
CBOMCTBA
HEMETAJIJIOB.
Amnorponus
HEMETAIIJIOB (Ha
MIpUMEPE KUCTIOPOa,
ceprl, ¢ochopa wu
yriieposa)

22 XuMH4ecKue
CBOMCTBA TaJIOTCHOB,
CEepHI u 1504
COCUHECHUI

23 XHUMHUYECKUE
CBOMCTBA a30Ta,
dbochopa um  wux
COCIUHECHUN

24 XHUMHUYECKHE
CBOMCTBa YyIJIEpOJA,
KpEeMHUS n UX
COCIMHCHUI

25 O6006m1eHNE n
CHCTEeMaTH3aIs
3HQHMA 1O  TeMe
«Hemeramibny.
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Brruncnenus o
YpPaBHEHHUSIM
XUMHUYECKUX
peakuui 151
TEPMOXUMHUYECKHUE
pacyEThI

26

IIpakTrueckas
pabota No 3.
«Pemenue
AKCIIEPUMEHTAIIBHBIX
3aJjady = MO  TeMe
"HemeTaniabsl"»

27

KonTpoibHas
pabota 1O TeMaM
«MeTanaph) u
«Hemeramnb»

28

Heoprannueckue wu
OpraHu4YeCcKue
KHUCJIOTHI.
Heoprannueckne u
OpraHuYeCcKue
OCHOBAHMUS

29

AmMdoTepHbie
HEOpraHWYeCcKue M
OpraHu4ecKue
COEJIUHEHMSL.
['eneTnueckast CBA3b
HEOPraHUYECKUX U
OpraHUYECKUX
BELICCTB

30

Hayunbie  metonsl
no3HaHugd. XUMHA U
30pPOBbE YETOBEKA

31

Pomp XUMHUHU B
o0ecIreYyeHN
AKOJOTMYECKOM,
DHEPreTUYECKOU U
MMUIIIEBOU
0e30IMacHOCTH
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32

[IpencraBienust 00
00X Hay4HbIX
NPUHIUTIAX
IPOMBIIIIEHHOTO
TIOJTyYeHUS
BAKHEUILINX
BEIIECTB

33

YemoBek B MHpE
BEILIECTB u
MaTepuaoB

34

PesepBHbIN ypok

49



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	ПЕРЕЧЕНЬ (КОДИФИКАТОР) РАСПРЕДЕЛЕННЫХ ПО КЛАССАМ ПРОВЕРЯЕМЫХ ТРЕБОВАНИЙ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ И ЭЛЕМЕНТОВ СОДЕРЖАНИЯ ПО ХИМИИ

