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INOSAACHUTEJIBHASA 3AIINCKA

Pabouast rporpaMma 1Mo XMMHH Ha YPOBHe CpefiHero o0Irero o6pa3oBaHus
pa3paboraHa Ha ocHoBe @ezepanbHOr0O 3akKoHa OT 29.12.2012 Ne 273-®P3 «006
obpazoBanuu B Poccuiickoii @ezepariui», TpeboBaHU K pe3yibTaTaM OCBOEHMS
benepanbHOI obpa3oBarebHOM ITPOrPAMMBI CpesHero obr111ero
obpazoBanuss(POIl COO), npeacraBneHHbIX B PefiepaJbHOM T'OCYAapCTBEHHOM
obpasoBarenbHOM cTaHZapre COO, c¢ yuérom KoHienimu TmpernojaBaHus
yuebHOro mipegMeTa «XuMus» B 0Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3ylOIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOTPAaMMbI, W
OCHOBHBIX TIONIOKeHUW «CTpaTerud pa3BUTUS BOCIWTaHUA B Poccurckou
®epneparuu Ha niepuof, o 2025 roga» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHe YI/IyO/JIEHHOTO W3y4YeHUs 3aHUMaeT Ba)KHOE MeCTO B
CHUCTEME eCTeCTBeHHO-Hay4yHoro obOpa3oBaHusi yuammxcsa 10-11 kmaccos.
N3yuenue mipeameTa, peanv3yeMoe B YCIOBUSIX AU pepeHLpOBaHHOrO,
npoduwibHOrO O00yueHusi, Tpu3BaHO obecrieunTh 00Ie00pa30OBaTeNbHYI0 U
OOITIeKy/IbTYPDHYIO TIOJTOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO ISl
a/lariTal[iy UX K ObICTPO MEHSIFOIIMMCS YC/IOBUSIM YKU3HU B COLIMyMe, a TakxkKe ZJis
MpOZI0/DKeHMs1 00yueHusi B OpraHu3alusix MpodeccroHasbHOTO 00pa3oBaHusl, B
KOTODPBIX XUMHUS SIBJISIETCS OJJHOM W3 NPUOPUTETHBIX AUCLIUTIIMH.

B mnporpamme 1o XWMHUM Ha3HaueHUWe TMpeAMeTa «XHUMHS» [Oaydaer
MoJpoOHYI0 ~ WHTepIipeTaldi0 B  COOTBETCTBMM C  OCHOBOTIOJIAraroliMU
nosioxkeHusimu @I'OC COO o B3auMo00yC/IOBJIEHHOCTU 1ieiel, cojeprkaHus,
pe3ynbTaToB 00ydeHusi U TpeOOBaHWM K YPOBHIO TIO/ITOTOBKU BBIMTYCKHUKOB.
CBUETeNBCTBOM TOMY SIBJISIFOTCSI CJ/Ie[YIOLLIME BBITIO/IHSIEMble TIPOTrPaMMOM T10
XUMUU PYHKLIUU:

* uH(OPMALIMOHHO-MeTOIhuYecKasi, peaju3alysi KOTOpoi obecrieunBaeT
MojiyueHye TIpe[CTaB/eHUs O LesisiX, CoJep)KaHuu, oOieidl cTpaTeruu
oOyueHusi, BOCTIUTAHWS U Pa3BUTHsI 00YUarOIUXCsl Cpe/ICTBaMH TIpe/IMeTa,
Y3y4aeMoro B paMKax KOHKPETHOTO NpohuJIs;

® OpraHuU3aLMOHHO-TIIAHMPYIOLIas, KOTopast rpeflyCcmMaTpuBaeT
omnpejieJieHWe: TIPUHLMIIOB CTPYKTYPUPOBaHUS M TIOC/Ie[0BaTeIbHOCTH
M3ydyeHuss yueOHOTrO Marepuasa, KOTUUeCTBEHHBIX M KaueCTBEHHBIX ero
XapaKTepPUCTUK; TMOAXOA0B K ()OPMHPOBAHUIO COZEP’KAaTeTbHOM OCHOBBI
KOHTPOJISI U OLIeHKU 0Opa3oBaTesbHbIX AOCTWKEHW O00yuarommxcsi B
paMKax WTOTOBOM aTTecTaluu B (opMe eauHOr0 TOCyAapCTBEHHOIO
5K3aMeHa 10 XMMHU.

[Tporpamma zyisi yriybaEHHOTO U3yUYeHUsT XUMUU:



® yCTaHaB/IMBaeT WHBApHAHTHOEe IIpeIMEeTHOe Cofep)kKaHWe, 0bsi3aTe/lbHOe
JJisT U3yueHusi B paMKax OTJenbHbIX Tipodusel, mpeaycMaTpyUBaeT
pacripefiesieHMe W CTPYKTypUpOBaHHWe ero IO KJjaccaM, OCHOBHBIM
CoJieprKaTe/IbHbIM JIMHUSIM/pa3zesiaM Kypca;

® aéT MpUMepHOe pacripejie/ieHe y4eOHOrO BpeMeHH, peKOMeHAyeMOro
QU1 ©3y4YeHUsl OT/Ae/TbHBIX TeM;

® [ipejjiaraeT TPUMEpPHYIO TIOC/Ie[0BaTe/IbHOCTh U3y4yeHHs ydyeOHOro
MaTeprasa C y46TOM JIOTHKU TIOCTPOeHUs] Kypca, BHYTPUIIPeAMETHBbIX U
Me)KIIpeIMEeTHBIX CBSI3€l;

® [aéT MeTOAWUECKYH0 UHTepIIpeTaLyio 1ie/ield U 3a/iau U3yueHusi npeamera
Ha yriy6/IéHHOM YPOBHe C YYETOM COBPEMEHHBIX TTPUOPUTETOB B CUCTEMe
cpegHero o0miero o6pa3oBaHus, CO/ep)KaTelbHOW XapaKTepUCTUKU
TUIAHUPYEeMbIX ~ pe3yJ/IbTaTOB OCBOEHHUSI OCHOBHOW 0Opa3oBaTenbHOM
TporpaMMbl CcpeiHero obr111ero obpa3oBaHus (IMUHOCTHBIX,
MeTarnpeAMeTHbIX, TMPeAMeTHbIX), a TaKXe C Y4ETOM OCHOBHBLIX BH/IOB
yueOHO-TT03HaBaTeMbHBIX ~ JAeMCTBUI  OOydaromierocsi TI0 OCBOEHHIO
coJiepKaHusi mpegMeTa.

[To BceM Ha3BaHHBIM TO3MLUSM B IIpOrpaMMe MO XMMHU MpeAyCcMOTpeHa
TIPeeMCTBEHHOCTh C O00yyeHMeM XWMHM Ha YPOBHe OCHOBHOTO 0OIIiero
oOpa3oBaHus. 3a Tipefie/laMM  YCTAHOBJIEHHOM IIPOTPAMMOM TI0  XUMUHU
o0si3aTenbHON (MHBAaPUAHTHOM) COCTaBJ/ISIOIIEN CoiepyKaHusl yueOHOTro mpeaMeTa
«XUMUsD» OCTAéTCs BO3MOYKHOCTH BbIOOpa €ro BapHUaTHUBHOW COCTABJISIOIIEH,
KOTOpasi [IoJDKHA OrpefiefiiThCsl B COOTBETCTBUM C HarlpaB/ieHWeM KOHKDETHOTO
nipocust o6yueHusl.

B cooTtBeTcTBMUM C KOHLeNTyaJbHbIMU mnoJsiokeHusmMu Pr'OC COO o
Ha3HAuUeHWW TIpegMeToB 0a30Boro W yriayOMEHHOTO YpOBHeHl B CHCTeMe
nuddepeHIIMPOBaHHOTO O0yUeHUWsT Ha YpOBHe cpegHero o0iero o0pa3oBaHHS
XUMHUSI Ha YpOBHe YI/IyO/JIEHHOTO W3y4yeHUsI HampaB/ieH Ha peasu3aljuio
MPEeMCTBEHHOCTU €  TOC/IeAYIIMM  3TafioM  TOJy4YeHUs  XUMUUYECKOTO
oOpa3oBaHMsi B paMKaxX H3yUeHUsl CrelyaNbHbIX eCTeCTBeHHO-HayUHbIX W
XUMUUECKUX JUCLUIVIMH B By3aX M OpPraHu3alysx cpefHero rpodecCcroHalIbHOTO
oOpa3oBaHus. B 3Toli cBsi3u u3ydeHue TipeaMeTa «XUMHs» OPHUEHTUPOBAHO
MPeMMYIIIeCTBEHHO Ha  paclivpeHWe U yriayO/ieHWe TeopeTUYecKou U
MPaKTUYeCKOM TOATOTOBKM 00yuaroIuxcsi, BbIOpABIIMX OMNpe/ie/éHHbIN MPO(Ub
o0OyueHusi, B TOM UYKCJie C TIepCrieKTHBOM MOoC/eIyIOIIero moayyeHuss XuMHU4eckoro
obOpa3oBaHus B opraHu3aiusix mpodeccroHaabHOT0 0bpa3oBaHus. Hapsiay ¢ atum,
B cBere TpeboBanuii ®I'OC COO K IUlaHUPyeMbIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl CpefiHEro o01iero obpa3oBaHMs
u3ydyeHue TipefiMeTa «XUMHSI» ODPHEHTUPOBAaHO TakKe Ha pellleHHe 3ajay



BOCTIMTAHUS W COL[MA/IbHOTO Pa3BUTHs O0ydYarommxcsi, Ha (OpMUpOBaHWE y HUX
oOIIlerHTe//IeKTyalbHbIX YMeHHH, YMeHU paldoHaiu3alyyd y4eOHOro TpyAa |
000011IEHHbIX  CITOCOO0OB  JIeATeTbHOCTH, HMEKIINX  MeXAUCITUTTMHAPHBIH,
Ha/Ilpe/IMeTHBIN XapaKTep.

CoCTap/IsAOIMMY TIpeMeTa «XHUMUsI» Ha YPOBHE YI/yO/JIEHHOTO W3yueHHs
ABJIIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHuyeckass xumusi» U «OOmjas u
HeopraHuueckasi Xumusi». [Ipy orpezesieHUM MOAXO0A0B K 0TOOPY U CTPYKTYPHOM
OpraHMu3alyd COZiep)KaHusl 3THUX KypCOB B MpOrpaMMe [0 XUMHHM 3a OCHOBY
npuHATEI To/IokeHHssT PI'OC COO o pa3muusix 0a30BOro M yray0aéHHOTrO
YPOBHEeM U3yueHus rpeameTa.

OcHoBy cogepxaHusi KypcoB «OpraHuueckas xumusi» U «OOujasi u
HeopraHuyeckass XHWMWsS» COCTaBJsieT COBOKYIHOCTb TpPeJMEeTHbIX 3HaHUW H
yMeHUM, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpeiMeTa. JTa CHUCTeMa
3HaHUM TMOJydyaeT oOmnpeJe/léHHOe TeopeTUUecKoe [OMOJJHEeHUe, MO3BOJISHOLIee
OCO3HAHHO OCBOUThH  CYILIeCTBEHHO Oosbinii  00bEM  (aKTO/IOTHUUECKOTO
MaTepuasna. Tak, Ha yrayOsiéHHOM YpOBHe W3ydyeHus TpeAMeTa obecrieueHa
BO3MOXKHOCTh 3HAUUTE/JIbHOTO yBeJMueHusi O00bEéMa 3HaHWUM O XUMHUUECKUAX
3/IeMeHTaxX M CBOWCTBaxX WX COeIMHEHWI Ha OCHOBe pacCIIMpeHusi U yriayOseHus
Tpe/ICTaB/IeHUd O CTPOEHWM BeLeCTBa, XMMUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
TIPOTeKaHUs peakiuii, pacCMaTpHMBaeMbIX C TOUKU 3peHUs XMMUUYECKOW KWHeTUKU
U TepMOJWHAMUKHW. M3yueHuWe mnepuoAudeckoro 3akoHa u [lepuopuueckoit
CUCTEMBbl ~ XWMUUECKUX  3JIEMEHTOB b6asupyercs  Ha COBpEMEHHBIX
KBaHTOBOMEXaHUUYECKUX TPe/CTaBJIeHUsIX O CTPOEHUM aToMa. XUMUYecKasl CBSI3b
0OBSICHSIETCS] C TOUKU 3PEHUs SHepreTUYeCcKrX U3MeHeHUM Tpy eé oOpa3oBaHUU U
pa3pylIlleHnd, a Takke C TOUKW 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  JorosiHseTcs  ¢GOpMHpOBaHWEM  TIpeAcCTaB/ieHHd 00
3JIEKTPOXUMHYECKHUX TpoLieccax U 3JIeKTPO/IM3e paciljlaBOB U PACTBOPOB BEILIECTB.
B Kypce opraHMueckoil XMMHWU MPH PAaCCMOTPEHHHU DPeaKLMOHHOM CIO0COOHOCTH
coeMHEHUN yjensieTcss oco0oe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BJ/IUSIHUM aTOMOB B MOJIeKYJlaX U MeXaHH3MaX peakLUi.

Ocoboe 3HaueHWe uMeeT TO, UTO Ha COJlep)KaHHe KYpCOB XUMHHU
yry6/IEHHOTO YPOBHS M3yUeHUsi 1JIsl K/IaCCOB OTpe/ie/IEHHOT0 Npodusis (TJIaBHBIM
obpa3oM Ha HUX CTPYKTYpy M XapaKTep [OTOJIHeHHA K OOIei cucreme
TpeIMETHBIX 3HAHWI) OKa3bIBalOT BJIMSHUE CMeXXHble MpeaMeThl. Tak, HarpuMmep,
B COJiep)KaHuM TipeiMeTa [ijisi K/1aCCOB XUMMKO-(hr3uueckKoro npoduss 60biiioe
3HauyeHre OyJyT UMeThb 3/ieMeHThl yueOHOro marepuasa o obimed xumun. Ilpu
W3ydyeHWU TIpeiMeTa B JJaHHOM CJiyuae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUi B XUMHUU U B (DU3UKe: aTOMHO-
MoOJieKy/sipHasi Teopusi (MOJieKyJ/isipHasi Teopusi B (pM3MKe), 3aKOHbI COXpPaHEHUsI



MacChbl M 3HEpPruu, 3aKOHbl TEePMOJAWHAMUKH, 3J1eKTPO/M3a, TpeACTaBleHUs O
CTPOEHHH BelleCTB U ApYTroe.

B TO ke BpemMs B cojiep)KaHUU TipeAMeTa [Ji KJaCCOB XUMHKO-
6uonornueckoro npoduas OOJBIIMK ye/lbHBIM BeC Oy/eT MMeTb OpraHhuYecKas
xuMus. B 3TOM c/iyuae mpefoCTaBiseTCSl  BO3MOXKHOCTH i Oosiee
00CTOATEeNILHOTO ~ PACCMOTPEHHsI XMMHYEeCKOW OpraHu3aluv K/IeTKd Kak
Ouosoruueckoli CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIPUMepPYy, TakKue
CTPYKTypHble KOMITOHEHTBI, KaK JIMMHUAbI, OenKu, YrieBofpbl, HYK/JIEUHOBBIE
KUC/IOTBbI U Apyrue. [Ipyd 3TOM 3HaHHUS O COCTaBe U CBOWCTBAaX MpeJCTaBUTesen
OCHOBHBIX KJIaCCOB OpraHWYeCKHWX BEeIeCTB CJIy>XaT OCHOBOW i H3yuyeHust
CYILIHOCTU MPO1[ecCOB (JOTOCUHTE3A, JbIXaHUs, TTUII[eBapeHUs.

B mnnaHe ¢opmupoBaHHMs OCHOB HAyuyHOrO MUPOBO33DEHHs, OCBOEHUS
o0ITleHayYHbIX METO/IOB TTI03HAHUS U OITbITA IMPAKTUUeCKOro MPUMeHeHUs] HayYHbIX
3HaHWU H3ydeHUe TipefMeTa «XUMHUs» Ha YI/y0/JEHHOM ypOBHe OCHOBAaHO Ha
Me)XTIPDe/IMETHBIX CBSI3SIX C YyueOHBIMU TIpeZiMeTaMH, BXOJSIIMMH B COCTaB
npeIMeTHBIX o0OsacTeli «EcTecTBeHHO-HayuHble MpeAMeTb», «MareMaTHKa H
nHdopmaThKa» U «PyCcCKuil SI3bIK U IUTEepaTypa».

[Ipy wu3yuyeHnHn yueOHOro mnpeamMeTa «XWMHS» Ha YriayONEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHe OCHOBHOT'O U cpejiHero o0iiero oopa3oBanus (Ha 6a30BoM
YPOBHe), 3a/laueil MepBOCTENeHHOW 3HAYMMOCTH SIBJIIeTCS (POPMUPOBaHME OCHOB
HayKM XHMHM KakK 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, TPAaKTUUeCKOU
JesiTe/lbHOCTU Ue/ioBeKa U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYphI. PelieHue
9TOM 3a/laud Ha yI/yOJIEHHOM YypOBHe W3yueHUs TMpeaMeTa IIpeArioJaraer
peanu3alvio TaKuX Liesieu, Kak:

* ¢opMupoBaHKe TIpe/CTaB/eHU: O MaTepUaJbHOM €eJJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX Y M03HAaBaeMOCTH SIBJIEHWH NIPUPO/bI, O MeCTe XUMHUHU B
CUCTeMe eCTeCTBeHHbIX HayK W eé Befymled poid B obecrieueHUH
yCTOMUMBOTO  pa3BUTHs  uejiOBeUeCTBa: B peIlleHWd  TpobsieM
9KOJIOTMYECKOM, SHEpreTHUeCKOW W THUIleBOl 0e301acHOCTH, B Pa3BUTHUHU
Me/IULINHbBI, CO3ZJaHUH HOBBIX MaTepHuasioB, HOBbIX MCTOYHUKOB SHEPTUH, B
obecrieueHHY palfMOHAILHOTO TIPUPO/IOTIONB30BaHUs, B (OPMHUPOBAHUH
MHUDPOBO33peHUsI U 00Iiell Ky/JbTypbl UelioBeKa, a TakKKe KOJIOTHYeCKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBBIO Y TIPUPOJHOU Cpejie;

® OCBOEHHWE CHUCTeMbl 3HAaHUM, JeXallluX B OCHOBE XHUMUUECKOM
COCTaBJISIIOIIEeN eCcTeCTBeHHO-HayYHOU KapTUHbI MUpa: (PyHaMeHTaTbHbIX
TOHSATHH, 3aKOHOB U TEOPHUU XHWMHMH, COBDEMEHHBIX MpeACTaB/JeHUud O
CTPOEHMH BelleCTBA HA PpasHbIX YPOBHSIX — aTOMHOM, HWOHHO-
MOJIEKY/IIDHOM,  HAJIMOJIEKYJIIPHOM, O  TepMOJAWHAMHUUYeCKUX U
KUHETUYECKUX 3aKOHOMEDHOCTSIX MPOTEKaHWs XUMUYECKUX peaklyld, O



XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 00X
Hay4YHbIX MPHUHLMIAX XUMUUECKOT0 MPOM3BO/ICTBa;

* (opMHpoBaHUe y oOyyJarormxcs 0CO3HAHHOT'O TTIOHUMaHUSs
BOCTPeOOBAHHOCTH CHUCTEMHBIX XUMUUECKHUX 3HaHWM [AJi1 00bsICHeHHs
K/TIOUeBBbIX Hed U MpobsieM COBPeMeHHOW XWUMUH, [l OObsCHEeHUs U
TIPOTHO3MPOBAHUS SIBJIEHHM, UMEIOIIUX eCTeCTBeHHO-HAaYUHYH0 TIPUPOZY;
I'PaMOTHOTO pelieHus mpobieM, CBSI3aHHBIX C XUMHEH, TIPOTHO3UPOBAHMS,
aHa/IM3a U OI[eHKH C TIO3ULIMM 3KOJI0ruUecKoii 0e301MacHOCTH ITOC/Ie[CTBUI
ObLITOBOM U TIPOU3BOJACTBEHHOM /[IeITeJTbHOCTH YeJI0BeKa, CBSI3aHHOU C
XUMUYECKUM TIPOU3BOZICTBOM, WCIIONb30BaHWEM U  TiepepaboTKoM
BeILIeCTB;

e yriybseHWe  TIpeiCTaBeHWM O  HAyuyHbIX MeToJaxX  TI03HaHWS,
HeoOXOAUMBIX i TpUoOpeTeHHsT YMeHUN OpHeHTHUPOBAThCS B MHpe
BEIIeCTB W OOBSICHEHUSI XUMHUECKUX SIBJIEHHUH, HMEIOIINX MeCTO B
TIpUpO/ie, B MPAaKTUUeCKOU JlessTeTbHOCTU U TMOBCe/THeBHOM XKU3HHU.

B mnnaHe peanu3anyyd mnepBOOYepeHbIX BOCMUTATENbHBIX W PAa3BUBAIOLIUX
GYHKIMI 1[e/IOCTHOW CUCTeMbl cpefiHero o6iiero oOpa3oBaHUs TIPU U3yUeHUH
npegMeTa «XUMHSI» Ha  yIJIyOJIEHHOM ypoBHe 0COOyI0  aKTyaJbHOCTb
NIpUOOpeTaroT TaKue 1ie/d U 3a/lauH, Kak:

® BOCMUTaHWe YOeKAEHHOCTH B TI03HABAEMOCTH SIBJIEHUW TIPUPO/IBI,
yBaKeHUS K TIpollecCy TBOpYeCTBa B 007aCTM TeOpPeTUUYeCKUX U
TIPUK/IaZIHBIX MCC/Ie/JOBaHUM B XWMHH, (HOPMHPOBaHWE MUPOBO33DEHUSs,
COOTBETCTBYIOILIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

® pa3BUTHe MOTHMBALIMKM K OOYy4YeHHIO W T[I03HAHWIO, CIIOCOOHOCTEN K
CaMOKOHTPOJIKO U CaMOBOCIIUTAaHWUID  HA  OCHOBE  YCBOEHWUS
00I11eUYe/I0BeUeCKUX I[[eHHOCTEeH;

® pa3BUTHe TMO3HABaTe/SbHbIX UHTEPECOB, UHTE/UIEKTYa/JbHbIX U TBOPUECKUX
criocobHOCTeM oOyuaroiuxcs, (GopMHpoOBaHHE y HHX CO3HATEIbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCHEIIHOM MpodecCHoHaNbHOM B 00II[eCTBeHHOH [esiTeTbHOCTH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEeMYy 3/I0POBbIO M TOTPeOHOCTH B
3/10pOBOM oOpa3se )KHU3HU;

* ¢dopMUpoBaHHWE yMeHWM U HaBBIKOB pa3yMHOI'O IIPUPOJOTO/b30BaHusl,
pa3BUTHE SKOJIOTHUECKOU KY/IbTYPbl, TPUOOpeTeHue OrbITa 0011jeCTBeHHO-
TI0/Ie3HOM 9KOJIOTUUECKOM iesiTeTbHOCTH.

OO0i11jee UKCIO YaCcoB, MPeAYCMOTPEHHBIX /IS U3yUeHUs] XUMUU Ha yr/yb/eHHOM
ypOBHe cpeziHero obiero obpa3soBanusi, coctaBniser 204 vacoB: B 10 kiacce —
102 yaca (3 uaca B Hefient0), B 11 knacce — 102 vaca (3 yaca B He/Jje/to).



COAEPXXAHUE OBYUEHUSA

10 KJTIACC

OPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH.

[IpegvMeTr ¥ 3HaueHWe OpraHUYecKOM XWUMHUM, MpeJCTaBlIeHUEe O
MHOT000pa3uy OpraHu4eCcKNX COeJUHEeHHM.

ONeKTpOHHOe CTpOeHHe aToMa yrjepojia: OCHOBHOe U BO30YXKAEHHOe
COCTOSIHUSI. BasieHTHble BO3MOKHOCTM aTOMa yrjepoja. XuMHUuecKasi CBSi3b B
OpraHUYeCKUX COeAVHEeHUsX. Turbl TUOPUAW3ALMM aTOMHBIX opbOuTanei
yriaeposa. MexaHu3Mbl 06pa3oBaHUsI KOBaJIEHTHOW CBsi3v (OOMeHHbIN 1 JOHOPHO-
aKIIeNTOPHBINM). THUIBI TepeKpbiBaHWS AaTOMHBIX OpOWTanei, O- MW T-CBSI3W.
OpuHapHasi, IBOWHAs W TpoiHasi cBsi3b. CriocoObI pa3pbhiBa CBsi3eld B MOJIEKYJ/laxX
opraHuueckvdx BeiecTB. [loHatue o cBoOOJHOM pazuKane, Hykieoduse u
y5ieKTpoduIe.

Teopuss CTpoeHMsI OpraHuyeckux coeauHeHurt A.M. bytTiepoBa u
COBpeMeHHbIe TIpe/ICTaB/IeHHs O CTPYKTYpe MOJIeKyJ/l. 3HaueHre TeOpUM CTPOeHUs
OpraHhuYeCcKuX CoeuHeHUHW. MoneKyasipHble UM CTPYKTypHble  (POPMYJIBI.
CTpykTypHble (OpMy/bl pa3lMYHbIX BUZOB: pa3BEpPHyTas, COKpallléHHas,
ckeneTHas. M3omepusi. Buabl wW30oMepum: CTPYKTypHasi, IIPOCTPAHCTBEHHasl.
DneKTpoHHbIe 3((PeKTbl B MOJIEKYJ/IaX OpraHAYeCKUX CoeJJMHeHuM (MHAYKTHUBHBIU
Y Me30MepHbBIA 3(PPEeKTHI).

[lpencraBieHve 0 KiaacCU(PUKALMU OpraHWYeckux BelecTB. [loHsiThe o
dbyHKIMOHaMbHOM Tpyrire. ['omonorus. ["'omonoruueckue psifibl. CucTeMaTruyecKast
HOMeHK/aTypa opraHuueckux coeiuHeHud (IUPAC) u TpuBHUa/ibHbIe Ha3BaHUS
OT/le/IbHBIX TTpeCTaBUTE/IEN.

OcobeHHOCTH W KiaccuuKkamusi opraHudyeckux peakifuil. OKHC/IHATeNTbHO-
BOCCTAHOBUTEJIbHBIE PeakLIii B OPraHWUYeCKOU XUMUM.

OKCcrepuMeHTa/ibHble MeTOZbl M3yueHHWsl BellleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C oOpasljaMM OpraHMuecKuX BeIeCTB W MaTepuajaMM Ha UX
OCHOBE, OIbITBI MO TMpeBpAallleHU0 OpPraHUYeCKUX BeLeCTB IPHA HarpeBaHUU
(naBneHue, oOyr/MBaHWe W TOpeHHE), KOHCTPYUPOBaHWe Mojesiell MOJIeKy
OpraHuyYeCcKuX BeLLeCTB.

YrieBogopopasl.

Anxkanbl. ['oMosioruueckuii psifi akaHoB, o01ijasi hopMysia, HOMeHK/IaTypa 1
n3oMepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, SP’-
rubpuanU3anys aTOMHBIX opOuTanel yriepoja, o-CBsi3b. PU3HWUECKHe CBOWCTBa
aJIKaHOB.



XAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMWd 3aMelleHUsi, W30Mepu3alvu,
[lerIp¥poBaHus, LMK/IU3aLluy, MUPoJIn3a, KpekuHra, ropenus. Ilpencrasinenue o
MexaHM3Me peakLMi paJjuKaJbHOrO 3aMelLeHus.

Haxosxaenuve B pupoge. Criocobsl 1osiyueHus ¥ IpUMeHeHre a/IkaHOB.

Luknoankanel. O61as dhopMysia, HOMeHK/IaTypa u usomepus. Oco6eHHOCTH
CTPOEHUS] M XUMUUYECKHX CBOMCTB MasibiX (IL[UK/IOIpPOMNaH, LUK/I00yTaH) U
OOBbIUHBIX (LJMK/IOTMEeHTaH, LMK/IOTeKCaH) LMK/I0anKaHoB. CriocoObl MomyyeHUs U
IIpUMEHeHUe 1JUK/I0a/IKaHOB.

Ankensl. ['oMo/sioriueckuii psif ajkeHOB, o0Iast popmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — alKeHOB, Sp’-
rubpuav3alivs aTOMHBIX opOuTanell yriepoja, o- U Ti-CBsi3u. CTPyKTypHasi U
reoMerpuueckass (Luc-TpaHc-) wusomepus. Dusnyeckue CBOMCTBA aJKEHOB.
XyWMHUYeCcKre CBOMCTBA: PeakUUW MNPUCOeIUHEHUs, 3aMelleHHs B O-TI0JIOXKeHue
NPy JBOMHOM CBSI3U, TMOJMMepy3ald U okucieHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHbIe peakliiy Ha JBOWHYIO CBs3b. CrOCOOBI M0J/yueHrsl U pUMeHeHe
a/IKeHOB.

Ankanuenbl. Knaccudukaiusi ankagrueHoB (CONPsKEHHbIE, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegunenue.  Ilonmumepusarys
COTIPSDKEHHBIX AeHOB. Crioco0bl MOTyYeHus U PUMeHeH e alKaleHoB.

AnkuHbl. 'oMOOrudecKuil psifi aTKUHOB, 0011jasi popmysia, HOMEHK/IaTypa U
y3oMepus. DJIKTPOHHOEe W MPOCTPAHCTBEHHOE CTPOeHUe MOJIeKYJ aJKWHOB, Sp-
rubpuv3aliys aTOMHbIX opbuTtaseii yriepoja. dusnyeckue CBOWCTBA aJKWHOB.
XvMHUYecKre  CBOMCTBA:  peakLuu  [PUCOEJVHEeHUs,  JuUMepusalud U
TpUMepH13aluu, OKUCIeHUsA. KUC/IOTHBIe CBOMCTBA alTKWUHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIE PeaKIMM Ha TPOHHYHO CBsi3b. CIOCOOBI MOMyYeHUs
Yl TIpUMEHeHUe aJIKWHOB.

ApomaTthueckue yrieBofopozbl (apeHbl). ['omosorvueckuid psifi apeHoOB,
ob1iast hopMyia, HOMeHK/IaTypa U u30Mepus. DIeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoOJieKy/ibl OeH3osa. Pu3nyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa OeH30/1a ¥ ero TOMOJIOTOB: peaki[uu 3aMellleHusi B 0eH30/1bHOM KOJIblie U
yIJIeBOJOPOJHOM pajuKaje, peakluu IPUCOeVHeHUs, OKUC/IeHWe I[OMOJIOIOB
6enszona. IlpezacraBneHre 00 OpHEHTHPYIOIEM [eHCTBUM 3aMeCcTUTeNlel B
0eH307TbHOM KOJIbIle Ha TIpUMepe ajKWIbHBIX paZUKaoB, KapOOKCUIBHOM,
T'U/IPOKCUJIbHOW, aMWHO- W HUTPOTPYIIbI, aTOMOB TrasioreHoB. OcobeHHOCTH
XUMUYECKUX CBOMCTB cTUpoJa. [lomimepusanus ctuposa. CrocoObl omydyeHus u
TpYMeHeHUe apoMaTUUeCKUX yrjieBoA0pO0B.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHBIM yronb ¥ NpoAyKThl ero nepepaboTtku. Criocobbl rnepepaboTKu HeTH:



TeperoHka, KpeKWHr (TepMUuYecKul, KaTaJuTU4YecKui), puOPMUHT, MUPOIU3.
[TpoaykThl mepepaboTKy HePTH, WX MPUMEHEeHHe B TPOMBIILJIEHHOCTH U B OBITY.

['eHeTHUecKas CBSI3b MEX/Y Pa3/IMUYHbIMU KJlaCCaMH yTJIeBOZOPO/IOB.

ONeKTPOHHOe CTpPOeHHe TajIoreHIIPOU3BOHBIX YTIJIeBOJOPOAOB. Peakiuu
3aMellleHHds] TajJoreHa Ha TUAPOKCOTpymmny, HUTPOTpymmy, LMaHOTPYIIIY,
amuHorpynmy. [lelicTBe Ha Tra/JIOreHNpPOM3BOHbIE BOAHOTO U CIHUPTOBOTO
pacTBopa MLIénoud. B3aumogencTBUe AUrajoreHajJkaHOB C MarHWeM U LIUHKOM.
[Tonsitne 0 MeTasyI00OpraHuYeCcKrux COeJMHEeHUSX. Vcrionb3oBanve
ra/IOTeHTNIPOM3BOJHBIX  YIJIEBOJIOPOZIOB B OBbITY, TexXHWKe U TIPU CHUHTe3e
OpraHUYecKuX BellleCTB.

OKcrepuMeHTa/lbHble MeTOZlbl M3Yy4YeHHsl BellleCTB U UX [peBpallleHUi:
v3yueHuve (pU3NUYEeCKUX CBOWCTB YTJIeBOJOPOJIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakirii yI/IeBOJIOPOZIOB Pa3IMUHbLIX KaaccoB (obecijBeuriBaHHMEe OpPOMHOM WM
VMO/IHOM BOJbl, pacTBOpa IepMaHraHaTa Kajus, B3auMOJEWCTBUE alleTWieHa C
aMMUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHoe OOHapy>kKeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHAYeCKUX BelllecTBaX, IOy4YeHUe STUIeHa |
M3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJieKiusaMu «HedbTb» U «Yromb», C
oOpa3ljaMu [laCTMacc, KaydyykoB U pe3WHbl, MOJe/MpPOBaHie MOJIeKY/I
YI/1€BOZ0OPO/IOB Y Ta/IOreHNPOM3BO/IHBIX YTJIEBOJOPOOB.

Kucnopojcoaepxaigye opraHu4yeckye coeuHeHH.

[IpenenbHble OAHOATOMHBIE CrUpThl. CTpoeHWe MoJieKya (Ha TMpuMmepe
MeTaHO/a W 9TaHosa). ['omosorvueckuii psifi, oOigas ¢dopMyia, HU30Mepus,
HOMEHK/JaTypa W Kinaccubukaiusa. Dusnueckue CBOMCTBA  Mpejie/ibHbIX
OJJHOATOMHBIX CIUPTOB. BoJOpoAHBIe CBA3M MeXAy MOJIeKyJaMy CITMPTOB.
XyUMUUeCKUe CBOMCTBAa: peaklUUU 3aMelleHusi, JerujpaTaljud, OKHCIeHUs,
B3aUMO/IEICTBME C  OpPraHWYeCKUMHM U  HEOpraHW4YeCcKMMU  KHUCJIOTaMH.
KauecTBeHHas peaklys Ha OJJHOATOMHbIe COIMPTHI. [leiicTBYe 3TaHO/Ia M MeTaHo/Ia
Ha opraHusM uesioBeka. CriocoObl TIOMy4yeHUsT U TPUMEHeHUe O/[HOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upel, HOMeHKIaTypa U u3oMepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUPTbI — STUIEHIVIMKOMb W TravlepuH. dusrueckue u
XUMUYeCKre CBOMCTBA: peakl[My 3amellleHUs], B3auMO/|eliCTBe C OpraHUuueCKUMU
M HeOpraHhyecKWMM KHCJI0TaMM, KayeCTBEeHHasi peaklUsi Ha MHOIr0aTOMHBIE
cnupThl. [IpesncraBieHre 0 MexaHW3Me peaklMid HYK/IeO(QWIBHOrO 3aMeleHHs.
HeiictBue Ha opraHu3Mm uesoBeka. CriocoObl TIOMy4YeHUsT W TIpUMeHeHHe
MHOT0aTOMHbBIX CITUPTOB.

®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOE BJIMSHUE TUAPOKCOTPYIIIbI U
6eH3onbHOrO sigpa. ®usmueckue cBoiicTBa (PeHoma. OcoOEHHOCTH XUMHUYECKUX



cBOUMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokcuyHOCTb (heHoa.
Crioco0ObI rosiyueHusi v ipuMeHeHue ¢eHomna. @enondopmanbieryHas CMoJa.

Kapb6oHusbHble coeJUHEHUs] — a/lbJIeTU/Ibl U KeTOHbI. JJIEKTPOHHOE CTPOeHue
KapOoHUIBHOM TpyTibl. ['oMosioruueckue psifbl anberuJjoB U KeTOHOB, o0Ias
¢dopMyna, M3oMepuss U HOMeHK/IaTypa. Pusmueckue CBOWCTBA ajbJeruzioB U
KeTOHOB.  XMMMUeCKWe CBOWCTBA  aJbJerMJOB U  KETOHOB:  peakLuu
npucoerHeHrs. OKUCIeHre a/bJerujoB, KaueCTBeHHbIe peaKliy Ha asibJerubl.
Crioco06bI 110/1yueHus v IpUMeHeHUe ajibJerufioB U KeTOHOB.

O[IHOOCHOBHBIe TIpefiesibHble KApOOHOBBIE KUC/IOTh. OCOOEHHOCTH CTPOEHUS
MOJIeKyJ1 KapOOHOBBIX KUC/IOT. MI3oMepust 1 HOMeHK/1aTypa. Pusnyeckrie CBOWCTBa
OJTHOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCIOT. BoJopojHbIe CBSI3U MEXIY
MoJIeKy/laMi KapOOHOBBIX KHCIOT. XUMHUUeCKre CBOWMCTBA: KUC/IOTHbIE CBOMCTBA,
peakiusi 3Tepu(UKalM{, peakluu C ydaCTHeM YI/eBOJOPOJHOI0 pajvKaa.
OcobeHHOCTH CBONCTB MypaBbUMHOW KHUC/IOTHL. [IOHSITHE O TPOM3BO/HBIX
KapOOHOBBIX KUCIOT — CAOXKHBIX 3¢upax. MHoroobpa3ue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/lbHbIX M apOMaTHUeCKUX KapOOHOBBIX KUC/IOT,
IVKapOOHOBBIX KHC/IOT, TUPOKCUKApOOHOBBIX KUC/IOT. [Ipe/cTaBUTeNM BBICIIMX
KapOOHOBBIX KHCJ/IOT: CTeapuHOBasi, MaJbMWUTHMHOBasl, OJIEMHOBas, /UHO/e8ds,
JIUHOMeHo8as KUC/I0Thl. CriocoObl ToTyueHust U MpuMeHeHre KapOOHOBBIX KHUC/IOT.

Cnoxsble 3¢upsl. ['omonoruueckuii psij, obias dopmysia, u3oMepusi u
HOMeHK/IaTypa. ®Pusnueckue W XMMUYeECKHe CBOMCTBA: TMJPO/IM3 B KUCIOW U
1[eJIOYHOM cpeJe.

Kupsl. CTpoeHue, pusnyeckue U XMMUUeCcKre CBOMCTBA YKUPOB: THAPO/IN3 B
KWCJION U 11jesiouHoi cpesie. OcoOeHHOCTH CBOMCTB >KHUPOB, CO/lePrKallliX OCTaTKU
Henpe/e/bHbIX KUPHBIX KUC/I0T. JKUPBI B IPUPO/E.

Mbi/1d KaK COJM BBICIIMX KapOOHOBBIX KUC/IOT, X MOOLLlee /1efiCTBUe.

OO0111ast XapakTeprCTHKa yriaeBoioB. Knaccudukaius yrieBozioB (MOHO-, H-
U TiosiMcaxapujpl). MoHocaxapuzbl: TJIOKO3a, (PpyKTo3a, rasakros3a, pubo3a,
ne3okcrpubosa. @usnueckrde CBOMCTBA M Haxox/eHWe B mpupofe. PoTocuHTes.
XUMUYecKre CBOMCTBA IJIFOKO3bl: PeakLiUM C yuaCTHeM CIIUPTOBBIX U a/bJeruAHON
rpymnmn, CIOUPTOBOE U MOJIOYHOKHC/IOe OpoxkeHue. [IpumeHeHUe T/IHOKO3bI, €
3HaueHWe B )KU3He/esTeJIbHOCTA opraHu3Ma. [lucaxapubl: caxapo3a, MaabTo3a U
nakTo3a. BoccTaHaBnvBarolye 1 HEBOCCTaHaB/IMBAIOLMe Aucaxapupl. I'naponus
aucaxapuzoB. HaxoxxzeHre B pupozie U npumeHeHue. [lonmcaxapyugpl: Kpaxmai,
IJIMKOTeH U Lesuttosio3a. CTpoeHMe MakKpOMOJIeKy/l Kpaxmasa, IJIMKOreHa W
Le/Tto03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHUMHYecKue
CBOWCTBAa Kpaxmasa: TMJpO/N3, KaueCTBeHHas peakuys C HOJOM. XUMHYeCKHUe
CBOMCTBA L|eJUII0JIO3bl: TU/PO/U3, ToayueHre 3¢upoB Le/tonossl. [ToHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCIleprMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB U MX IpeBpalleHu:
pPacTBOPMMOCTB Pas3/IMYHbIX CIIMPTOB B BOJle, B3aUMOZIeCTBHE 3TaHOJIa C HaTPUEM,
OKHMCJIeHWe 3TW/I0OBOr0 CIMUPTa B albJerv/, Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHC/IeHWe 3TWIOBOIO CIHUpPTa JWXPOMATOM Kaius (BO3MOXKHO MCIIOJ/Ib30BaHUE
BU/leOMaTePUA/IOB), KauyeCTBEHHble peakld Ha anbferufibl (C TUAPOKCHULOM
muammutcepebpa(l) w  rugpokcuaom  meau(Il)), peakius raMIiepuHa C
ruapokcugom Meau(Il), xumuyeckue CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa TIJIOKO3bl C rugpokcuzoMm Mmenu(Il), Bsanmopeiictere
Kpaxmasa C UOJO0M, pelleHHe 3KCIIepUMeHTa/bHbIX 3a7a4 1o TeMaM «CIupThl U
deHomnbl», «KapboHOBBIE KUC/TOTBL. CJI0>KHBIE 3(HPBI».

A3oTcopepxaljue opraHnyecKyue coeANHeHUsI.

AMWHBI — OpraHlueckue Npou3BOJHbIe aMmHuaka. Knaccupukanuss aMUHOB:
anddarryeckue ¥ apoMaThyeckue; I[epBUYHblE, BTOPWYHbIE W TpPETUUHBIE.
CrpoeHuie MoJiekys, obujasi ¢opmysa, “30Mepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOMCTBA aau(aTHUYeCKUX aMHUHOB: OCHOBHbIE CBOWCTBA,
JIKUIMPOBaHWe, B3aMMOJEUCTBUE TePBUYHBIX aMHUHOB C a30TUCTOW KHCIOTOM.
CoJsv afKh/IaMMOHHUS.

AHWIVH — TIIpe/CTaBUTe/lb aMMHOB apoMaruuyeckoro pszga. Crpoenue
aHW/IvMHa. B3avMHoOe BMsiHMe TPYIIN aTOMOB B MOJieKyJie aHuauHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHa. KauecTBeHHbIe peakiuu Ha aHWIMH. CriocoObI
MOJIyueHus1 M TMpUMeHeHWe anudaTUuecKux amMuHOB. [losydyeHue aHWIMHA U3
HUTPOOEH30/1a.

AmyHOKuCI0TEL. HoMeHKaTypa U usomepus. OTae/nbHbIe IIpefCcTaBUTed o-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®dusnueckre CBOUCTBA aMHWHOKUCJIOT.
XUMUYecKMe CBOWMCTBA aMUHOKMCJIOT KakK aM(OTepHbIX OpraHUuUecKHUx
COe[IMHeHMM, peakLys TOJUKOH/eHCcalyy, o0pa3oBaHWe TMeNTUIHON CBSI3U.
bronorrnueckoe 3HaueHMe aMUHOKUCI0T. CUHTE3 M TH/IPOJI3 MENTU/IOB.

benku kak mnpupogHbie mosvMepsl. IlepBuuHasi, BTOpUUYHasg M TpeTUYHas
cTpykrypa OenkoB. XuMHYecKde CBOMNCTBa OenKOB: TUJPO/W3, [eHaTypaius,
KayeCTBeHHbIe peaKl[i1 Ha OesKu.

OKCrepyMeHTa/IbHble MeTOJbl W3yueHHs BeLleCTB U WX MpeBpalleHu:
pacTBopeHWe Oe/KOB B BOjie, JeHaTypaiusi 0eskoB TIpM HarpeBaHUM, I[BETHbIE
peakuMyd Ha OenKd, pellleHHMe SKCIIepUMEHTaAbHbIX 3aZjau 10 TeMaM
«A3oTCcogeprkanjye OopraHuyeckKue COeIUHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKuX COeUHEHUIN.

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJ/ISIDHBIX CO€MHEeHWW: MOHOMED,
II0JIMep, CTPYKTYPHOe 3BEeHO, CTelleHb ITOJIMMepr3aLiiu, CpefHss MOJIeKy/IsipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKY/ISIDHBIX COEJUHEeHUNA —
MoJIMMepHr3aLysi ¥ MOJUKOH/eH Calusl.

[TonumepHbie MaTepuasbl. [lnacTMacchl  (TTOUATHJIEH, TIOJUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPU/,  TIOJTMCTUPOJI,  TOTMMETH/IMEeTaKpUIaT, I10JIMKapOOHaTHI,
nosiaTUIeHTepedTanar). Y Tuiu3aius 1 nepepaboTka riacTHKa.

DnacToOMephI: HaTypaJIbHbIN Kayuyk, CUHTETUYeCcKue KayuyyKu
(byTazieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBBIN) U CUTMKOHBI. Pe3unHa.

BonokHa: HaTypasnbHble (XJIOMOK, 111epPCTh, 1IE/K), UCKYCCTBeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTHYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CrierLajbHOro Ha3HaueHus (Tednon, KeBJjiap,
3JIEKTPOITPOBO/ISIIME TI0JIMMEpPhI, Oropa3araemMble MOMMepbI).

OKCrepyMeHTa/lbHble MeTO/Ibl U3yueHWsl BelleCcTB U MX TpeBpalljeHul:
03HaKOMJIeHHe C 00pa3iiaMy MPUPOJHBIX 1 MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacC,
KayuyyKOB, pellleHhe S5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHvue MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJWHEHUs TI0
MacCOBbIM  [JIOJIIM  3JIeMEHTOB, BXO/JSILMX B €ro COCTaB, HaXOXJeHHue
MOJIEKYJIIPHOM (OPMYJIbI OpraHWYecKOro coeAuHeHUsT Mo wmacce (06béEMy)
TIPOZIYKTOB CTOPaHWsl, TI0 KOJMUYeCTBY BelljecTBa (Macce, 00bEMY) MPOAYKTOB
peaklid W/WIU WCXOJHBIX BeIIeCTB, YCTaHOBJEeHUe CTPYKTYPHOU (HOPMYJIbI
OpPraHWYecKOro BellleCTBA Ha OCHOBe ero XMMHWUeCKHWX CBOWCTB WA CIIOCOOOB
TOJIyueHUsi, OTpe/ieJieHHe J[OMM BbIXOJla MPOAYKTa peaklM OT TeOpeTUUeCKU
BO3MOYKHOTO.

MexripeiMeTHBIe CBSI3U.

Peanu3zaniyisi MeXXripeIMeTHbIX CBsI3€l MPU U3yUeHWH OPraHUYecKoW XWUMHUU B
10 kacce oCyIIecTB/sieTCsl uepe3 HCIIOMb30BaHWe KakK OOIIUX eCcTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSATHM, TIPUHATBIX B OT/e/NbHBIX TpeJMeTax
eCTeCTBeHHO-Hay4YHOr0 LIUK/Ia.

OOb11ue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
TeopHus, 3aKOH, aHajau3, CUHTe3, KiaccudbuKaius, HabaoJeHue, HU3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 93JIeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYecKuii ypoOBeHb, BeIeCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHHE
Bell[eCcTBa, (U3NUecKre Be/JMYMHBI, €UHHUIIbI W3MepeHHs, CKOpPOCThb, 3Heprus,
Macca.

Buonorusi: KjaeTka, OpraHW3M, 5KOCHCTeMa, Owuocdepa, MeTabOH3M,
Hac/ieJCTBEHHOCTb, aBTOTPO(MHLIN U TreTepOTPOdHBIA TUMN MUTaHUs, Opo’keHue,



dotocuHTe3, gbixaHue, OenKH, YIJIEBOAbI, >KUPBI, HYK/JIEUHOBbIE KHCJIOTHI,
(dhepMeHTHI.

['eorpacusi: osie3Hble UCKOTaeMble, TOTLTUBO.

TexHosorys: TUIlleBble TPOAYKTbl, OCHOBBI pal[MOHAJBLHOTO MUTaHUS,
MOTOII[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIAA N HEOPTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUueckui 3semeHT. M3oTonbl. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UWC/IAa. DHEPreTHYecKHe YPOBHHU U
MolypOBHU. ATOMHBIe opOuTanu. Kinaccudukaiiysi XuMUuecKrx 3/1eMeHTOB (S-, p-,
d-, f-omemenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM —OpOUTAsISIM.
DeKTPOHHbIe KOH(PUTypallii aTOMOB 3/IEMEHTOB [epBOr0—4eTBEPTOr0 MePUO/IOB
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHMM, 3JIEKTPOHHbIe KOH(UTypalii MOHOB.
OJIeKTPOOTPULIATE/IbHOCT.

[Teprognuecknt 3aKoH U Ilepuoanyeckas cucTeMa XMMHAYECKUX 371EMEHTOB
O.U. MenpeneeBa. CBa3b MepuoIMueCcKOro 3akoHa M I[leproguueckoll CHUCTeMbl
XMMUUECKUX 3JIEeMEHTOB C COBDEMEHHOW TeOpHWel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMHUYEeCKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX W CJOXKHBIX BelecTs [0 TIpylraM U IepuogaMm. 3HaueHue
rnepuoauueckoro 3akoHa [I.11. MeHnjesneesa.

XvuMmuyeckass CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTa/iTMueckas. MexaHu3mbl 00pa3oBaHMsI KOBa/JIeHTHOW CBsI3U: OOMEHHBbIN U
JIOHOPHO-aKLeNTOPHbIW. DHepPrus v JjiMHa CBsi3u. [10/19pHOCTb, HaNpaBIeHHOCTh U
HaChI[aeMOCTh KOBaJIeHTHOW CBsi3u. KpaTHble cBs3u. BopopoaHasi CBsi3b.
MeXMOo/1eKy/IsSipHble B3aUMOZENCTBUSI.

BaneHTHOCTE M BajleHTHbIE BO3MOXXHOCTH aToMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYDPbI MOJIEKYJI C KX T€OMETPUUECKUM CTPOeHHeM (Ha MpUMepe CoeMHEeHU
3/IeMEHTOB BTOPOTO TIepHO/A).

[IpencraBsieHre 0 KOMILUIEKCHBIX CcOoeiuHeHUs1X. COCTaB KOMIUIEKCHOTO UOHa:
KOMIlIeKcoobpa3oBaTesib, JWraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeWHeHHH.
[ToHsATHE O KOOPAMHALIMOHHOW XUMUU.

BemjectBa  MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO — CTPOeHMsl.  THIIbI
KPUCTA/JTAYECKUX PeLIETOK (CTPYKTYP) U CBOMCTBA BEIECTB.

[TonaTue o gucnepcHbix cuctemax. VicTuHHbIe pacTtBopel. [IpencraBienve o
KOJUTOUIHBIX pacTBopaxX. CrocoObl BbIpa)KeHHsi KOHLIEHTPALIMA pacTBOPOB:
MaccoBas [0/ BellleCTBa B pPaCcTBOpe, MOJIIpHasi KOHLUeHTpalus. HacekleHHbie U
HeHacChbIIeHHbIe PaCTBOPbI, pACTBOPUMOCTb. KpUcTaisioruaparsl.



Knaccudukaiiys v HOMeHK/IaTypa HeopraHu4ecKux BellecTB. TpuBUaIbHbIe
Ha3BaHUS OT/le/IbHBIX MpeCTaBUTeel HeOPraHUUeCKUX BelleCTB.

Krnaccudukaiys XMuMUueCcKuX peakijuidi B HEOPraHW4YeCcKOM W OpraHu4ecKou
XUMUHU. 3aKOH COXPaHEHMUsl MacChbl BeleCTB; 3aKOH COXpPaHeHHWsl U MpeBpaleHus
HEepPruu MpU XUMUUYECKUX peaklusx. TersioBbie 3QheKTbl XUMUUEeCKUX peakKLvil.
TepMoxuMHuecKre ypaBHEHUSI.

CKOpOCTh XMMHUECKOW peakLiH, e€ 3aBUCUMOCTb OT Pa3/IU4YHbIX (PaKTOPOB.
['oMoreHHble ¥ reTeporeHHble peakiuy. Karaaus v Katanvu3aTopsl.

ObpaTtumbie ¥ HeobOpaTUMBbIe peaki[uu. XuMHUeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOTrO paBHOBecHusi. PaKTOpbl, BAUSIOLIME Ha TOJI0XKEHWe XUMHYeCKOro
pPaBHOBECHS: TeMIIepaTypa, /laB/ieHHe M KOHLIEHTPaLX BelleCTB, YUaCTBYIOL[MX B
peakumu. [Ipuniun Jle IlaTesnbe.

OnekTponutiyeckass auccoiyaius. CuibHble YW Cy1abble  3/1€KTPOJUTHI.
Crenenb pucconumainuu. Cpefia BOAHBIX pacTBOPOB: KHWC/IOTHasl, HeWTpasbHas,
mienouHas. Bomopoassiii nokasatenb (pH) pactBopa. I'hiponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakuyu.  CTerneHb  OKUC/IEHWUS.
Oxkuc/iMTenb M BOCCTaHOBUTeNb. [lpoliecchl OKWC/AEHUSI YW BOCCTaHOBJIEHMS.
BakHeillllvie OKWCIUTEM M BOCCTAaHOBUTENW. MeToj 3/IeKTPOHHOro OasnaHca.
ONeKTpOJIM3 pacCTBOPOB U PacIlylaBOB BeLEeCTB.

OKCrepyMeHTa/lbHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
pa3/jiokeHuWe TepoKcHJa BOAOpOJAa B TMPUCYTCTBMM KaTaav3aTopa, MOJenu
KPUCTa/I/TMUeCKUX PelLlETOK, MPOBe/ieHre peaki[uii MOHHOTo 0OMeHa, orpeiesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WH/JWKATOPOB, W3yYeHWe BIIUSHUS Pa3IUYHbIX
(GakTOpoB Ha CKOpPOCTb XUMHUYECKON peakiuu U T0JI0)KeHHWe XUMUUeCKOro
pPaBHOBECHSI.

Heoprannueckasi XuMusl.

[Tonoxxenne Hemeta/uioB B [lepuoanueckord cuUCTeMe XWUMHUYECKHX
snemeHToB .. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS] UX aTOMOB. Du3nUecKue
CBOMCTBa HEMeTa/IJIOB. AJIJIOTPONUSI HEMeTa/UIOB (Ha MpuUMepe KUCJI0poJa, Cephbl,
docdopa u yriepoza).

Bopgopopn. Ilonyuenue, ¢gusnueckre M XUMHYeCKHMe CBOWCTBA: peakLy C
MeTa/ulaMU U  HeMeTa/l/laMM, BOCCTAaHOBUTEe/IbHbIe CBOWMCTBA. [ 'WApU/BIL.
TonvBHbBIE 37IEMEHTBI.

[anorenbl. HaxoxxzieHve B TIpupofie, CrocoObl moayueHus, dhu3uueckue U
XMMUYeCKre CBOMCTBa. ['asoreHoBOZOpOAbl. BakHelillve KUC/IOpOZCOep Kallye
coeuHeHUs TasioreHOB. JlabopaTopHbie W MPOMBIIIIEHHBIE CTIOCOOBI MOTyUYeHMUs
rasioreHoB. [IprMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o30H. JlabopaTopHble ¥ TIPOMBIIIIEHHBIE CIIOCOOBI TIO/TyUeHHs
Kuciopoga. dusnueckrie U XWMUUECKHEe CBOMCTBA U MPUMEHeHWe KHC/I0poja U
030Ha. OKCUZBI U IePOKCU/IBL.

Cepa. HaxoxzpeHue B Tipupojie, CIIOCOOBI TIO/ydeHus, GU3NUECKHE WU
xumuyeckde cBorctBa. CepoBogopon, cynabduabl. Okcup cepwi(IV), okcup
cepri(VI). CepHuctass ¥ cepHasi KMCJIOTbI U UX cojd. OCOOEHHOCTU CBOMCTB
cepHOU KUC/IOThI. [IpriMeHeHre cephl U e€ coeIMHeHUHN.

A3or. HaxokgeHwe B TIpHUpPOZie, CIIOCOOBI TIOMyueHHs, (QU3NUeCKHe u
XMMMWYeCKHe CBOMCTBa. AMMMAK, HUTpUbl. OKCH/IbI a30Ta. A30THCTast U a30THas
KUCOTBI U UX coyii. OCO6eHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IprMeHeHue a30Ta
U ero coefiIMHeHU. A30THbIe Y00peHuUs.

dochop. HaxoxgeHue B TpHUPOZe, CIOCOObI MOMyueHHs, (U3NUecKue M
xumuyeckre cBoictBa. Pocuabl u pochun. Oxcuabl docdopa, docdhopHas
KUcaoTa U eé conu. IlpumeHeHue ¢ocdopa U ero coefuHeHul. PochopHbie
y100peHus.

Yrnepon, HaxoxieHWe B Opupoge. AJUIOTPONHbIE  MOAU(DUKALUU.
dusnyecke W XUMHUYECKWe CBOWCTBA TIPOCTHIX BeIecTB, 0Opa30BaHHBIX
yraepogom. Okcup yraepoga(ll), okcup yraepoga(IV), yronbHas KuciaoTa U eé
co/ii. AKTUBUPOBaHHbBIN Yyronb, afcopbuus. PynnepeHsbl, rpadeH, yrjiepojHbie
HaHOTPYOKu. IIpriMeHeHHe TPOCTHIX BEINeCTB, 00pa30BAHHBIX YTIIEpO/IOM, U €ro
CcoeIJMHEeHUH.

Kpemuuii. HaxokzeHre B MpUpOZe, CIOCOOBI ToyiydeHus1, (u3nueckie U
xuMuueckue couctBa. Okcuy kpemHus(IV), KpeMHUeBasi KWC/I0Ta, CUTUKATHI.
[IprMeHeHMe KpeMHUS U ero coeluHeHui. CTeK/0, ero nojiyuyeHue, BU/Ibl CTEK/IA.

[Tonoxxenue Meta/uioB B [lepuosuueckol cucTeMe XUMUUECKUX 3/IEMEHTOB.
OcobeHHOCTH CTpPOeHMs] 3JIEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. OO1ue
du3nueckue CBOMCTBa MeTa/yioB. [IprMeHeHHe MeTa/lJIOB B ObITY U TeXHUKe.
CrnuiaBbl MeTaslioB.

ONeKTPOXUMUYECKUN psifi HamlpspkeHWd MeTa/uioB. OOmue  criocobsl

T0JIyYeHusI MeTaJl/IoB: T'UpOMeTalIyprus, NIUPOMeTaJl/Typrus,
yniekTpoMeTasiyprusi. [ToHsiTue o Koppo3uu MeTaioB. CrocoObl 3allidThl OT
KOPPO3UH.

OOmast xapakTepucTvka MeTa/ioB IA-rpyrimel Ileprouueckoil CHUCTeMBI
XUMHUUECKHUX 3yieMeHTOB. Harpuii U Kamui: 1osnydyeHue, ¢u3nyeckue U
XUMUYECKHe CBOMCTBA, IPUMEHEHME TIPOCThIX BELLeCTB U UX COeJMHEeHHUH.

O6miast xapakrepuctuka MetasvioB IIA-rpynmbr Ilepuoguueckoil CUCTEMBI
XUMHUUECKUX 371eMEeHTOB. MarHuii W KajblLuii: TMojiydyeHue, (u3nueckde U
XUMUYeCKre CBOMCTBA, IIPMMEHeHHe IIPOCThIX BeLeCTB M WX COeJVHEeHUHU.
JKécTkoCTb BOJIbI U CIOCOOBI €€ yCTpaHeHUs.



AtoMUHMI: TIONy4YeHue, (u3ndeckrie U XUMUUeCcKre CBOMCTBA, MPUMeHeHUe
MPOCTOTO BellleCTBa W €ro coefiuHeHW. AmoTepHble CBOWMCTBA OKCHAA H
TUAPOKCHA aTFOMUHUS, TUIPOKCOKOMILIEKChI aTFOMUHUS.

OO1jasi  xapakTepucTUKa MeTa/uioB TmobouHbix mnoAarpymmn  (B-rpyrim)
[Tepuorueckol CUCTEMBbI XUMUUECKUX 3/IEMEHTOB.

dusrueckre U XMMUUYECKUe CBOWCTBA XpoMa M ero coefHeHU. OKCHUIbI U
ruapokcubl xpoMma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U AUXpOMAaThl, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [1o/lyueHre 1 MpUMeHeHre XpoMa.

dusrueckre W XUMHUeCKHMe CBOMCTBA MapraHila U ero CoeJAvHeHUM.
Baxueliive coepuHenusi wmapranua(Il), wmapranua(IV), wmapranga(VI) wu
mapranua( VII). [lepmaHraHat Kaausi, ero OKAC/IUTe/IbHble CBOUCTRBA.

dusrueckre U1 XMMUYECKHe CBOMCTBA ’Kejle3a U ero coefurHeHn. OKCHZPI,
ruApokcuzbl U conu xese3a(ll) u xxenesza(Ill). [TonyueHre 1 puMeHeHUe >keye3a
Y ero CIJIaBOB.

du3nueckre U XUMUYECKWe CBOKMCTBA MeJiu U eé coefiuHeHuH. [TonyueHve u
TIpUMEHeHue MeJy U eé CoeIJMHEeHUM.

[uHk: monyuyeHuwe, ¢u3nUeckue W XUMUYeCKWe CBOWCTBa. AMdoTepHbie
CBOMCTBa OKCH/a M TU/IPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IprMeHeHue
L[MHKa Y ero CoeJHeHUM.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U WX [peBpallleHUi:
n3ydyeHre o0Opas3l[OB HeMeTas/yIOB, TOpeHUe cepbl, ¢ocdopa, xene3a, MarHus B
KUC/IOpOJie, U3ydeHUe Ko/leKuu «MeTa/uibl M CIJIaBbl», B3aUMO/EWCTBUE
1IeJIOYHBIX U L1eJIOUHO3eMeJIbHBIX MeTal/IoB C BOJOU (BO3MOYKHO MCII0J/Ib30BaHUE
BH/leOMaTePUAIOB), B3aUMOJEMCTBUE LIMHKA U JKejle3a C pacTBOpaMU KHUC/IOT H
1je/i0Uel, KaueCTBeHHbIE PeaKklii Ha HeopraHWyeckre aHUOHbI, KaTUOH BOJIOPO/ia
M KaTUOHbI METa//IOB, B3aUMOJIeICTBUE THUJPOKCUIOB a/JIOMUHUSI U LMHKA C
pacTBOpaMy KUCJ/IOT U I1e/IoUeid, pelieHre 3KClepuMeHTalbHbIX 3aad Mo TeMaMm
«[amorennl», «Cepa u eé coeiuHeHUs», «A30T U dochop U UX COeIUHEHHUS»,
«MeTasIbl TJIaBHBIX HOATPYII», «MeTaibl HOOOUHBIX MTOATPYII».

XUMHUA U )KU3Hb.

Posib XxvMuM B 00ecriedyeHN YCTOMUMBOTO pa3BUTHS yesioBeuecTBa. [loHsATHE
O HayyHbIX MeTOAAX TIO3HAaHWSI U MEeTOJOJIOTMM HAyUHOr0 HCC/IeJOBaHUS.
HayuHble MpUHIUITBI OpraHu3alii XUMUUeCKOro TIPOM3BO/CTBA. [IpOMbIiiLIeHHbIe
CriocoObI MOTyueHUs] BayKHEHIIINX BelliecTB (Ha MprMepe MPOW3BO/ICTBA aMMHaKa,
CepHOM KHWC/OThI, MeTaHo/1a). [IpombiiiieHHble CIOCOObI TOyUeHUs MeTalIoB U
Cru1aBOB. XMMHYECKOe 3arpsi3HeHWe OKpYJKarollled Cpefibl U ero IOC/Ie/CTBUS.
Posib xvimun B 06ecrieueHUH SHepreTHUecKoi 6e301acHOCTH.

XuMUsi U 3[0pOBbe uesioBeka. JlekapcTBeHHbie cpexacTtBa. IlpaBusia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



XUMUSI TAIIM: OCHOBHBbIE KOMIIOHEHTBI, MUIl[eBble Z00aBKU. Posb XUMUU B
obecrieueHHH TUITIEBOM 0€30T1aCHOCTH.

Kocmetnueckrie v mnap@romMepHble cpezicTtBa. beiToBasg xumus. IlpaBunia
6e30macHOTO MUCII0/Ib30BaHUSI TIperapaToB ObITOBOM XWUMWUKW B TIOBCEAHEBHOM
JKA3HMU.

XVMHUS B CTPOMTE/NBLCTBE: Ba)KHEHIIMEe CTPOUTe/bHble Marepuasbl (LeMEHT,
6eToH).

Xumus B CeIbCKOM X03siiicTBe. OpraHnyeckrie U MUHepasbHbIe YI00peHus!.

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasbl, KPaCKW, CTeK/IO, KepaMHUKa.
Marepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3a7auu.

PacuéTel: Macchl BelllecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BelllecTBa, Macce wWid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeakiMM BellecTB,
Macchl (00BEMa, Ko/MYecTBa BelljeCTBA) MPOAYKTOB DeakiuH, eC/Iu OJHO U3
BellleCTB UMeeT TIpUMecH, Macchl (00BEMa, KOaMUecTBa BellecTBa) MPOAYKTa
peaklyy, ecJid OJHO W3 BeIecTB [JaHO B BHJe pacTBopa C OMNpeneléHHOU
MacCOBOM Jj0jle pacTBOPEHHOrO BellleCTBa, MAaCCOBOU [IOIM W MOJSIPHOU
KOHLIEHTpAallMM BellleCTBa B pacTBOpe, [0JY BbIXOJA MNPOAYKTAa peakiuyd OT
TeopeTU4YeCKU BO3MOXKHOTO.

MexripegMeTHbIe CBSI3U.

Peanmu3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TpuU  u3yueHWH 0OIel u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYyLeCTBJ/ISIETCSl Yyepe3 UCIOJIb30BaHWe Kak
0OII[MX ecTeCTBeHHO-HAayUHbIX MOHATUM, TaK U MOHATHM, TIPUHATHIX B OT/Ie/IbHBIX
rpeiMeTax eCTeCTBeHHO-HayUHOr0 [JUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHUe, HAyUHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, TepuoAUUHOCTb, Hab/oieHue,
v3MepeHue, SKCIIepUMEHT, MOZieJlb, MOZle/IMpOBaHue.

du3ukKa: Marepusi, MUKPOMUP, MaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKU YPOBEHD,
BeII|eCTBO, Tejio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, W/eanbHBIA Ta3,
(¢r3nuecKue BeJIMUKHbI, eIMHULIbI U3MEepPeHHs], CKOPOCTb, SHEePIUsi, Macca.

Buosorusi: KneTka, opraHusM, Kocucrema, 6uocdepa, MeTabosm3M, Makpo-
Y MUKDPO3JIeMeHThI, Oe/IKH, KUDbI, YTJIeBO/IbI, HyK/IeMHOBbIe KUC/IOThI, (hepPMeHTHI,
TOPMOHBI, KDYTOBOPOT BeL[eCTB U MOTOK SHEPTrUU B S5KOCHUCTEeMaX.

['eorpadmusi: MuHepasbl, TOPHbIE MOPO/bI, T0JIe3HbIe UCKOMAaeMble, TOILIMBO,
pecypcsbl.

TexHoorus: XMMu4eckass TPOMBILLIEHHOCTb, MeTa/UIyprusi, CTPOUTE/IbHbIE
MaTrepHrasibl, CeJIbCKOX03MCTBEHHOEe TIPOU3BO/CTBO, IHILeBasi MPOMBILIIEHHOCTD,
(dapmareBTHUeCKas TIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYEeCKUX



rpernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3/eKTPOHHast
TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUHU.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMUBI 110 XUMUN
HA YI'TYBJIEHHOM YPOBHE CPEHEI'O OBIIEI'O OBPA3SOBAHUA

JINUHOCTHBIE PE3YJ/IbTATDI

B CoOTBeTCTBHMM C CHUCTEMHO-/IeATeTbHOCTHBIM II0AXO/IOM B CTPYKType
JTMYHOCTHBIX Pe3y/IbTaTOB OCBOEHWS TIpeAMeTa «XHMHS» Ha ypOBHE CpPeJHEro
obmiero oOpa3oBaHUsI BbIJle/ieHbl  CJe[yIOIe COCTaBJISIOIIMe: OCO3HaHUe
00yuarolUMHUCSI POCCHHCKOM TPa)KJaHCKOW WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH 1 CaMOOTIpe/ie/IeHHI0; Hanuurie MOTHBAIUH K
0o0y4eHMIO; TOTOBHOCTb M CIIOCOOHOCTb OOYYarolUXCsi PYKOBO/CTBOBATHCS
MPUHATBIMU B 0OIleCTBe TMpaBWlaMM UM HOPMaMM TIOBeJleHUs; Haluuue
TIPaBOCO3HAHUS, 3KOJIOTHUECKON KY/IbTYPbl; CITOCOOHOCTL CTaBUTh 1€/ U CTPOUTh
YKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/lbTaTbl OCBOEHUs TipefiMeTa «XHUMHS» OTPakaroT
cOpMUPOBAHHOCTb OMbITAa T03HABATEeJbHOW U TIPAKTUUECKOUW [1esiTeIbHOCTU
oOyuaroIuxcs B Mpoljecce peann3aljii oOpa3oBaTebHON JesTe/TbHOCTH.

JIMUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIpeiMeTa «XHUMHS» OTPakaroT
chOpMHUPOBAHHOCTh OTIbITA TI03HABATENBHOM U TIPAKTUUECKOMW [1esiTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3aliiv obpa3oBaTesibHON JesTelbHOCTH, B TOM
yKc/ie B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

0CO3HaHUs1 00YYAIIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
yBa)kKeHHUs K 3aKOHY ¥ MPaBOMOPSAKY;

TIpe/ICTaB/IeHUsT O COLMAJbHBIX HOpMax M TMpaBUaX MeXIUUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX M TO3HaBaTeIbHBIX 3a/lay, BBIOJHEHUU
XUMHUECKUX IKCTIePUMEHTOB;

CIIOCOOHOCTM TIOHWMMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI PYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YueOHOI /esTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIEHHUSI K HWCTOPUYECKOMY U HAyYHOMY HaC/IeZHIo
OTeueCTBeHHOM XHMMUU;

yBaKeHUsT K TIPOIleccy TBOpuecTBa B 00/aCTW TeOpUM W TPAKTHUYeCKOTO
TIPWIOXKEeHUSI XUMHUM, OCO3HAHUSI TOTO, YTO JaHHble HAyKU eCTb pe3yJbTaT
JIATeNbHBIX ~ HAOMOAeHWH, KpOMOT/IMBBIX  JKCIIEPUMEHTA/ILHBIX  TIOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTUKOB;



WHTepeca W II03HaBaTebHBIX MOTHBOB B TOAYYEHUH U TIOC/IEAYIOI[EM
aHa/iM3e UHQOPMAILUK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHuS;

CrIoCOOHOCTH OLIeHMBAThb CUTYAl[H, CBs3aHHbIE C XUMHUUYECKHUMHU SIBJIEHUSIMHU,
W TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOWX TOBApHIIeN C
TO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOC/Ie[CTBUM
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHWUMaHHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KU3HH,
HeO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienrss TipaBus  Ge3oracHoro obpaineHdss C BelljeCTBaMH B ObITYy,
TOBCeJHeBHOM >KW3HH, B TPY/IOBOU JIeSIT€/IbHOCTH;

MOHWMAaHWs 1[eHHOCTH TIPaBWI WHAWBUYaJIbHOTO U  KOJJIEKTUBHOTO
6e30macHOr0 MoBe/IeHUsI B CUTYALMsX, YTPOKAIOIHX 3/J0POBBIO U KU3HU JIIO/Iel;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUSATHS BPEJHBIX MPHBbIUEK (yroTpebieHUs
aJIKOT0J15, HADKOTUKOB, KYPeHHS]);

5) TPyAOBOr0 BOCIIUTAHMS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ieI0BaTeIbCKOM
JesTe/IbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesITe/IbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YydyacThe B pellleHWM TMpaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

WMHTepeca K MPakTUYeCKOMY H3yueHHo Mpodeccuii pa3iuuHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTPeIMeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY[Ly, JFOASIM TPy/la ¥ pe3y/bTataM TPYAOBOM /lesaTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUH
obpa3zoBaHus, Oyayiiedd mpodeccuyd W peanu3al[dd COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHU, UHTEPeCOB U
noTpeGHOCTeM 0011IeCTBa;

6) 3K0/10rH4eCcKoro BoCIIUTaHUSA:

9KO0JIOTUYECKH I11e/1ec000pa3HOro OTHOINEHUs K TMPHUPOZie KaK HCTOUHHUKY
CYII[eCTBOBAHUS KU3HU Ha 3eMie;

MOHUMaHWs TJ/I00anbHOTO XapakTepa SKOJOTMUecKux Mpobsem, BIUSHUS
9KOHOMMUECKUX TTPOIIeCCOB Ha COCTOSTHUE MPUPO/IHOMN U COLIMA/ILHOM Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTU WCIIONB30BaHUS JOCTIKEHUM XUMWUU /IS
pellieHys BOIPOCOB paLlMOHaIbHOTO NPUPO/I0IT0J/Ib30BaHUS;

aKTUBHOTO HeTpUATUS [eWCTBUM, NPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOJTHOM CpeZie, YMEHHs MPOTHO3WPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHe
TM0CJIe/ICTBUS MpeANIPUHUMAaeMbIX AeMCTBUYN U MIpeIoTBpalliaTh UX;

Ha/IM4usl Pa3BUTOIO KOJIOTMYECKOr0 MbILUIEHUS], SKOJIOTMYeCKOU KYJIbTYPHI,
OrbITa JlesITe TbHOCTH 9KO/IOTMYeCKOU HaripaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTe/lbHOM, KOMMYHUKATUBHOW U COLMAIbLHOM
MpaKTHKe, CMOCOOHOCTH W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITH HZEOIOTHH
xemodobuu;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

MHPOBO33p€eHUsl, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKH U 0011[eCTBeHHOU TTPAKTHKHY;

MOHUMaHUsl CrelU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poau B
dbopMHUpOBaHMY PpalMOHANBHOTO HAyYHOT'O MbIIIJIEHUS, CO3/]JaHUH 11eJIOCTHOTO
TIpe/iCTaBeHuss 00 OKPY’KaroIlleM MHpe KaK O eJMHCTBe MPHUPOJbI U uesoBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM | pellleHuH TIpo0sieM coXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybe)xgéHHOCTM B 0co00M  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBWIK3AlIUM: B €€ TyMaHUCTUUYECKOM HalpaB/IeHHOCTH W BaXXHOW pOJId B
CO3/laHMY HOBOM 0a3bl MaTepua/sibHOM KY/JbTYPhl, B peIIeHWd T100aTbHbIX
npo0ieM yCTOWUMBOTIO Pa3BUTHS UYe/IOBeUECTBA — CHIPHEBOM, SHEPreTHUYeCKOH,
TTUITEBOM M 9KO0JIOTMUeCKOW 0e30TaCHOCTH, B Pa3BUTHH Me/UIIMHBI, 00ecrieueHuH
yCJIOBUM yCHEIIHOro TPY/la U 3K0JIOTMueCcKy KOMGMOPTHOM >KU3HU KaXKJ0ro ujieHa
o0I11eCTBa;

eCTeCTBEHHO-HAyYHOM TpPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH MeETO/IOB
T03HAHWsA, WCIIO0/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIO/Ib30BaTh
ToJ/yuyaeMble 3HaHUWS JJIs aHa/li3a U 0ObsICHEHUS SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOAMAIINX B HEM M3MeHeHHUH, yMeHus [ieslaTb 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOIUXCSd [JaHHBIX C LeJbl0 [OJyueHus
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATeNIbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHUsI IP06JieM B peanbHBIX KU3HEHHBIX CUTYalUsX;

VHTepeca K M03HaHUI0, UCC/IeI0BATe/IbCKOW JesiTeTbHOCTY;

TOTOBHOCTM U  CIIOCOOHOCTM K  HeNpepbiIBHOMY 00pa3oBaHMIO U
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUM 110 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTIOTPEOHOCTSIMU;

MHTepeca K 0C0OO0eHHOCTSM Tpy/ia B pa3iuMuHbIX chepax mpodeccroHaabHON
JesITe/IbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpeMeTHbIe pe3y/bTaTbl OCBOEHHUS MPOTrPaMMbl TI0 XMMUU Ha YPOBHE
cpeaHero ob1iero o6pa3oBaHus BK/IFOUAIOT:

3HauuMMble i (OPMHUDOBAaHHS  MHUPOBO33peHHUS  OOyuaroImxcs
MeXIUCLUTITMHADHBIe (MeXKIpeJMeTHbIe) oOIljeHayuyHble TOHSTHS, OTPa’karolue
1[eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa U CHelu(pUKy MeTO[0B T103HaHUS,
WCTIO/Tb3YEeMBIX B €CTeCTBEHHBbIX HayKax (MaTepusi, BellleCTBO, SHEPrUsl, sSIBJIeHUe,
Tpoliecc, CUCTeMa, Hay4yHbll (PakT, TIPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/ieloBaHre, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U JIPYTHe);

yHUBepcabHble yueOHbIe JeHCcTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHUBHbIE,

peryasiTUBHBIE), obecrieunBaroLe (opMHUpOBaHue (PyHKLIMOHATbHOU
IPaMOTHOCTH U COLIMATbHOM KOMIIETeHLIUM 00yYaroLuXcs;
CTIOCOOHOCTD obOyyJarormxcs WCTI0/Tb30BaTh OCBOEHHbIe

MEXIUCIIUTITMHAPHBIe, MUPOBO33peHUYECKHEe 3HAaHUS U YHUBEPCA/IbHbIe yueOHbIe
JIeWCTBUS B MO3HABATE/IbHOU U COLIMA/IbHOU MPAKTHKE.

MeTtarnpeiMeTHble pe3yabTaTbl OTpaXkalOT OBJaZieHHe YHUBepCaJbHbIMU
y4eOHbLIMH  TIO3HaBaTe/bHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/STUBHBIMU
JIeCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBHS

1) 6a30BbIe JIOrHUECKHE AeHCTBUA:

camMoCTOSITe/TbHO  (OpPMy/MpPOBaTb W aKTyaJW3WpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTh Leau [JesiTelbHOCTHU, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€eHHBbIMU LIeJISIMU;

WCIIO/Ib30BaTh TPHM OCBOEHUM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbILIIEHUS:
BbIZIEJIATh XapaKTepHble TMPH3HAKW MOHATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHSTUS ZJis1 00BsICHEHUSI OT/le/TbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpAaTh OCHOBAaHWS W KPUTEPUM [ KaacCU(UKAIMM BeIeCcTB U
XAMMWYECKUX peakIui;

yCTaHaB/IMBaThb TMPUUYMHHO-C/IEJCTBEHHbIE CBSI3M MEXJy H3yyaeMbIMHU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe PpacCyXJeHUsi (MHOYKTUBHbIE, [eJyKTUBHbIE, [0
aHaJIOTuM), BbISB/IATb 3aKOHOMEPHOCTHM M TNPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (D)OPMYJ/TMPOBATh BbIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSTh B MpoL[ecce MO3HAHUSI UCTO0JIb3yeMble B XUMUM CUMBOJIMYECKHE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBATh MO/Ie/TbHbIE TIPeJCTAB/IEHUS — XUMHUUeCKUM
3HaK (CMMBOJI) 3/7eMeHTa, XHUMHUUecKas QopMmy/a, ypaBHeHWe XWUMHYeCKOM



peakiu — TIPU pellleHUuH yueOHBIX TT03HaBaTe/JbHbIX W TIPAKTHUECKUX 3a/iay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /i BbIsIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKIyi.

2) 0a3oBbBIe UCC/IE0BATEILCKHE IeHCTBHUS:

BJIaZieTh OCHOBaMH METO/IOB HAayYHOTO IO3HAHWSI BeIleCTB U XUMMUUECKUX
peakLuu;

dhopMyMpoBaTh 11e/1M 1 3a/laui UCC/e/I0BaHusl, UCII0Mb30BaTh MOCTaBIeHHbIE
W CaMOCTOsITeTbHO C(hOpPMY/MpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HaHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/IaZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAHUS U TIPOBe/IeHUsI
yUeHHYeCKUX 3KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/M0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTrHO3MPOBaTh €ro pe3y/bTar, (OpPMYJIHMpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaBJIATh 000CHOBAaHHBIN OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/I0OBaTeIbCKOM UM TPOEKTHOMU
JesiTe/IbHOCTU, TIPOSIBJISAITH CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKHWX 3ajjay, MPHMEHEHUI0 pa3/MYHbIX
MeTO/IOB TT03HAHMSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
TOMy/IsipHasi UTepaTypa XWUMUUECKOTO COjlep)KaHHs, CITpPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMALUIO pa3/UuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHuUs], KPUTHUYECKU OLleHUBaTh eé JI0CTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

(dbopMyIMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IUUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMalMM, HeoOXoAUMON [ BBIOMHEHUs y4eOHBIX  3ajay
oIpezie/IeHHOrO THIIA,

nproOpeTaTh OMBIT HCTIO/B30BaHUSI HWH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUH Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTUMaNbHYIO  ¢GoOpMy  TIpe/iCTaB/IeHUs
uHbopMaIyu (cxembl, TpadUKU, AMArpaMMbl, TaOIHUIIbI, PUCYHKHU U JPYTHeE);

WCTIO/Tb30BaTh HAyuHBIM f3bIK B KadecTBe Cpe/cCTBa Ipu pabore ¢
XMMUUeCKOM UWH@opMaluel: TMpUMeHsITb MexXIpeAMeTHble (dbusnueckue U
MaTeMaTH4yecKye) 3HaK1u U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYPy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHE CpeACTBd HalJIAJiHOCTH.

KOMMyHI/IKaTI/IBHble YHuBepCd/IbHbIE y‘-lEﬁHble ﬂEﬁCTBHﬂ:



3a/laBaTh BOTIPOCHI T10 CYILIeCTBY 00CY»KAaeMOii TeMbl B X0/ie Araiora u/uimm
JIVCKYCCHU, BBICKA3bIBaTh U/1eH, (OPMYJTUPOBATh CBOM IPEIJI0KEHHS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeJIOKEHHOU 3a/1aui;

BBICTYIIaTh C Ipe3eHTal[dell pe3y/IbTaTOB I103HABATE/ILHOM esITe/IbHOCTH,
TI0JTyUYE€HHBIX CAMOCTOSITE/TbHO U/TM COBMECTHO CO CBEPCTHHUKAMU TTPU BHITIOJTHEHUH
XUMHUECKOTO 3KCIIepUMeHTa, TTPAKTHUeCKOH paboThI 10 MCC/IeJOBAaHUIO CBOMCTB
H3yJaeMbIX BeIIeCTB, peanu3aljii yueOHOro 1poeKTa, U (h)OpMy/IMpPOBaTh BHIBO/BI
10 pe3y/jbTaTaM MPOBEeAEHHBIX MCC/IeA0BAHUIN IyTEM COrIACOBAHUS TO3ULIAN B
xo/ie 06CyKIeHus: 1 0OMeHa MHEeHUSIMH.

PEFyJIHTI/IBHbIe YHuBepCA/IbHbIE y‘-IEﬁHble AEﬁCTBHHZ

CaMOCTOSITeJIbHO TIJIAaHUPOBaTh W OCYLIECTB/SATb CBOK TI03HABAaTeJbHYHO
JesITe/IbHOCTb, Ompefienisia eé 1eJd W 3a/aud, KOHTPOJIUPOBaTb U IO Mepe
He0OXOIMMOCTA KOPPEKTHPOBATh TMpe/jlaraeMblii  aJlfOPUTM  JIeUCTBUM  TIPH
BLITIOJTHEHUU Y4eOHBIX M MCC/e[ioBaTebCKUX 3afiau, BbIOMpaTh Haubosee
5 dexkTUBHbIM CrOCO0 WX pellleHUs C yYETOM TIOJyUeHHWs] HOBBIX 3HAHWM O
BeI|eCTBaX U XUMHUYECKUX PeakLusiX;

OCYLLECTB/ISITb CAMOKOHTPOJIb JIeSITeIbHOCTA Ha OCHOBe CamMoOaHaiv3a H
CaMOOLIeHKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpenMeTHBIe pe3y/bTaTbl OCBOEHHS MPOTPaMMBbI 110 XMMUM Ha yT/1y0/1éHHOM
YPOBHe Ha YpOBHe cpejHero o0iero obpa3oBaHUs BK/IHOYAIOT cCrieljuduueckrie
AJis1 yueOGHOTO TipeMeTa « XUMUs» HayuHble 3HAHUSI, yMeHHs U CIIOCOObI /leficTBUiA
10 OCBOEHHIO, UHTepTpeTal[ui 1 rnpeoOpa30oBaHUIO 3HAHWM, BUABI [1eSTeTbHOCTH
MO TMOJyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWU B pa3/MUHbIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYaLUsiX, CBSI3aHHBIX C XUMUeill. B
nmporpaMMe IO XUMHUM TpeJMeTHble pe3y/bTaTbl NpeACTaB/leHbl [0 ToAam
V3y4yeHwUsl.

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOeHMsI Kypca «OpraHuueckasi XUMMSsI»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb TIpE/CTaB/J€HUU: O MeCTe W 3HaueHUM OpraHu4yecKou
XUMHUHM B CHCTe€Me eCTeCTBEHHBbIX HayK W e€ pojii B o0ecrieueHWH YCTOWMUHBOTO
pa3BUTHS UesioBeueCTBa B pellleHHuH MpobsieM 3K0/I0OTHUYecKoi, SHepreTUuecKon u



nuiLeBoi 6e30MacHOCTH, B Pa3BUTHUM MeAWLIMHBI, CO3ZIJAHWM HOBBIX MaTepHasoB,
HOBBIX VCTOYHUKOB SHepruy, B obecrieueHUn paLMOHA/ILHOT O
MIPUPO/IOTIOb30BaHMs, B (POPMUPOBAHWM MHMPOBO33peHUs] U 001el KyJ/IbTyphbl
Yye/loBeKa, a TakKKe 3SKOJorMuecku OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3[J0POBBIO Y IPUPOJHOM Cpejie;

B/a/leHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIOJIArarolye MnoHATUsS — XUMUUECKUU 3JIEMEHT, aTOM, SIpO U 3JIeKTPOHHas
obonouka aroma, Ss-, p-, d-aTOMHble OpOWTa/NM, OCHOBHOE U BO30OYKIEHHOE
COCTOSIHUSI aTOMa, TrubOpuAW3aLusi aTOMHBIX OpOuTaseil, HWOH, MOJIeKya,
Ba/IeHTHOCTb, 3/1eKTPOOTPULIATE/IbHOCTb, CTeNleHb OKUCJ/IeHUS, XUMUUeCKasl CBA3b,
MOJIb, MOJISIDHasi Macca, MOJISIPHbIN 00bEM, yI/iepoJHbIN CKesleT, (yHKIMOHAIbHas
Ipynmna, pajukajg, CTPYKTypHble (opMmy/ibl (pa3BépHyTble, COKpALLEHHBIE,
CKeJleTHble), W30MepHusi CTPYKTypHas U TPOCTPaHCTBeHHasi (reomeTpryeckKas,
OINTMYecKasi), W30Mepbl, T'OMOJIOTUYECKUN PpsZl, TOMOJIOTH, YTJI€BOJOPO/BI,
KUCJIOPOJ- U a30TCOJeprKalljie OpraHuyecKkde COeJUHEHHsi, MOHOMep, MOJIMMep,
CTPYKTYDHOe 3B€HO, BBICOKOMOJIEKYJ/IIDHbIE COeJVHEHHs; TeOPUH, 3aKOHBI
(nepuognueckuy 3akoH [. WM. MenzgeneeBa, Teopusi CTPOEHHS OPraHUYECKUX
BewjecTB A. M. ByT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXPaHEeHUs
Y TpeBpalleHus] SHEPrUM TIpU XUMHUYECKHMX peaklusx), 3aKOHOMEpPHOCTH,
CMMBOJIMUECKUM f13bIK XUMHWHM, MUDOBO33pDEHYeCKHe 3HaHMS, JieXXalle B OCHOBe
MOHWMaHHS TIPUUMHHOCTH M CUCTEMHOCTU XUMHUUECKUX SIBJIeHUM; TIpe/iCTaBIeHUs
O MeXaHu3Max XUMHUYeCKUX peaklyid, TepMOJAUHAMUYECKMX U KHUHEeTUYeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHMsi, 0 B3aMMHOM BJIUSIHUM aTOMOB W TPy aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIU 3(pdeKThl, opueHTaHTsl 1 1 II poza);
dakTonoruuecKkrue CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOAy4YeHUHd U 0Oe30macHOM
MCITIO0/b30BaHUM Ba)KHEMIIMX OpraHUuYecKuX BellecTB B ObITY M IpaKTHYeCcKOMn
JesiTeIbHOCTU ~ YesioBeKa,  OOLIMX  HayuHbIX  TMPUHLMIAX  XUMHUUECKOro
MIPOU3BO/ICTBA (Ha MpUMepe MPOM3BO/CTBa METAHOJIa, TepepaboTku HeTH);

c()OpMUPOBAHHOCTb YMEHMI: BBISB/SATh XapaKTepHble MPU3HAKM TOHSATHH,
yCTaHaB/IMBaTh MX B3alMOCBS3b, WCII0/Ib30BaTh COOTBETCTBYIOLME MOHATUS MPU
OMMCaHWUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYeCKUX COeJMHEeHUM;

c(OpMUPOBaHHOCTb YMEHUM:

VCTI0/Tb30BaTh XUMUUECKYH0 CHMBOJIMKY [/l COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) (POPMYJ/1 OpraHuyecKux
BeLL[eCTB;

COCTaBJIATh YPaBHEHUS XUMHUUECKUX PEeakLMd M pacKpbIBaTh MX CYLIHOCTH:
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakLMid  TOCPeACTBOM  COCTaBJIeHUS
5JIEKTPOHHOTro 0OaslaHca 3TUX peaklUid, peakLuil HOHHOrO oOOMeHa TMyTéM
COCTaBJIEHUS WX TOJIHBIX U COKPAIEHHbIX MOHHBIX YPaBHEHUN;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeIeCTB /11 WUTKCTpaLlyu
VX XUMUYECKOTr0 U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAaHHOCTb yYMEHHWM: yCTaHaB/JWBaThb MPUHAJ/IEKHOCTh HM3yUeHHBIX
OpraHMYeCcKUX BeIecTB MO0 HX COCTaBy U CTPOEHUIO K OIpefe/éHHOMY
K/IacCy/Tpynme COeJVWHEeHWM, [JaBaTb MM Ha3BaHWAd [0 CUCTEMaTUYeCKOU
HoMeHknaType (IUPAC) u npuBOAWUTH TpHBUA/lbHble Ha3BaHWS /i OTAeE/IbHBIX
Tpe/iCTaBUTe/Ield OPraHMYeCcKUX BellecTB (STWIeH, alleTWIeH, TOMYyO0s, TJIMLEepPHUH,
STUIEHIJIUKOJ/Ib, (eHOJI, (opmasblerufi, aneTaabJerufi, aneToH, MypaBbHHas
KUCJIOTa, YKCYCHAasi KMCJI0Ta, CTeapUHOBAs1, OJIEMHOBAsA, NTaIlbMUTUHOBAsI KUC/IOTHI,
IJIMLYH, ajlaHuH, MajbTo3a, ()PYKTO3a, aHWIWH, AWUBWHW/, U30MPEH, XJIOPOIIPEH,
CTUPOJ U [IpyTrue);

c(hOpMHUPDOBAaHHOCTb YMEHUsI OMpeJesiTb BUJ XUMUUECKOM CBSI3U B
OpraHhuYeCKuX COeAVHEHUAX (KOBa/leHTHass Y WOHHas CBSi3b, O- W TI-CBf3b,
BOJIOPO/HAasI CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHHUSI MPUMEHSATH TI0JIO)KeHUSI TeOpPUM CTPOeHUs
opraHuyeckux BeirjectB A. M. ByT/iepoBa /151 00bsICHeHUST 3aBUCUMOCTH CBOWCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHHe,
dbu3nueckue U XUMHUYECKHWe CBOMCTBA TUIMUHBIX TpeACTaBUTe/ed pa3/IMuHbIX
KJIaCCOB OPraHUYeCKUX BellleCTB: aJKaHOB, L[UKJ/IOAJIKaHOB, aJIKeHOB, ajKaJueHOB,
aJIKMHOB, apOMaTUYeCKUX YTJIeBOJOPOJOB, CIHUPTOB, albleru/oB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTLIX U CIOXKHBIX 3(UPOB, >KUPOB, HUTPOCOEJUHEHUMN U
aMHUHOB, AMMHOKHUC/IOT, OesiKoB, yriaeBosioB (MOHO-, AW- W TOJMCaXxapy/iOB),
WTKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWMHUUECKHMX PpeaklUWd C WCH0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHMsl MO/ TBEP)K[aTb Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTIOCOOHOCTH OpraHUueCcKruX CoeJuHeHUi OT
KPaTHOCTU U TUMA KOBAJIEHTHOU CBSI3U (0- U T-CBSI31), B3AUMHOT'O BJIUSIHUSL aTOMOB
Y TPYIIIT aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIEBO/JOPO/HOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOObI €ro mepepaboTKHU W
MpaKTHUUeCKoe MprMeHeHHe MPOAyKTOB repepaboTKy;

chOpMUPOBAHHOCThL BJIaZIEHUS] CHCTEMOM 3HAaHUW O eCTeCTBeHHO-HayUHbIX
MeTOo/laX MOo3HaHUsl — HabJItoleHny, U3MepeHrH, MOJeTMPOBaHNH, SKCTIePUMeHTe
(peasibHOM U MBIC/IEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHHUS TIPUMEHSTh OCHOBHBbIE orneparuu
MBIC/TUTE/ILHOM /leATe/lbHOCTH — aHaliu3 W CUHTe3, CpaBHeHWe, 0000iieHue,



CUCTeMaTH3allI0, BbisSIBJIeHUe TPUUYMHHO-C/Ie[CTBEHHbIX CBs3€l — ISl U3yueHus
CBOWCTB BeLeCTB U XUMUUECKUX peaKLui;

c(hOpMHUPOBAaHHOCTb YMEHM: BbISIB/ISITh B3aUMOCBSI3b XUMUUECKHUX 3HAaHUM C
TIOHATUSIMA U TIPeJICTaB/eHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [Is
bomee 0CO3HAHHOTO TIOHMMAHUS CYIIJHOCTH MaTepHaJbHOTO eAWHCTBA MMUPa,
WCTI0/Tb30BaTh CUCTEMHbIe 3HaHHWS 10 OPraHUUeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOTrHO3MPOBAHUS SIBJIEHUI, UMEIOIHUX eCTeCTBeHHO-HayUHYI0 IPUPOY;

chOpMUPOBAaHHOCTh ~YMEHW: TIPOBOJIUTH PACUETHI 10 XUMHUUYECKUM
dbopMmysaM M ypaBHEHUSIM XUMHUECKUX peaklWil C UCM0Jb30BaHUeM (r3UueCcKux
BeMUMH (Macca, O0OBEM Tra30B, KOJMYECTBO BeIeCTBA), XapaKTepU3YHIIUX
BellleCcTBa C KOJIMYECTBEHHON CTOPOHBI: PacuéThl MO HAaXOXXAEHUID XUMUYEeCKOU
dbopMy/ibl BellecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUUECKHUX 371eMeHTOB,
MIPOAYKTaM CrOpaHwsl, TJIOTHOCTU Ta3000pa3HbIX BelleCTB;

chOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBaTh, aHAJIU3MPOBaTh U OL|EHWBATh
C TO3WIMHA  JSKOJOrMYecKor  6e30MacHOCTA  TIOCTeACTBUS ~ OBITOBOM U
MIPOU3BO/ICTBEHHOM  JIeSITeIbHOCTU  UesioBeKa, CBS3aHHOM C TmiepepaboTKoOM
Bell[eCTB, UCI0/b30BaTh I0J/lyYeHHbIe 3HAHUS /1JIsl IPUHSATUSI TPAMOTHBIX pelleHui
npo6sieM B CUTYaLMsIX, CBSI3aHHBIX C XUMUEl;

chOpMUPOBAaHHOCTh YMEHMI: CaMOCTOSATE/LHO TUIAaHUPOBaTh W TIPOBO/IUTH
XUMUUECKUN SKcriepuMeHT (Tlo/iydeHHMe W W3yueHHe CBOMCTB OpraHh4YecKux
Bell[eCTB, KauyeCTBEHHble peaKlUU YraeBOAOPO/OB Ppa3/IMUHbIX K/IacCOB W
KUCJIOPOACOIepXKallliX OpPraHUUeCKuX BelecTB, pelleHue >SKCIepUMeHTaTbHbIX
33/jau 10 pacrio3HaBaHUIO OpraHWYecKuX BeIecTB) C cob/roieHreM TpaBuil
6e3omacHoro ofpailieHysi C BellleCcTBaMM M JlabopaTopHbIM 000py/j0BaHKEM,
dbopMmynupoBaTh 1iefib MCC/EI0BaHUS, TPEJCTaB/IsATb B pa3MyHONW (¢opme
pe3yJbTaThbl SKCIIePUMEHTa, aHA/IM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBaHHOCTb YMEHUM:

cobsiro[jaTh TIpaBUIa 3KOJOTUUYECKH 1[eieco000pa3HOro MoBefieHusi B ObITY U
TPY/JOBOU [1eATe/TbHOCTU B LIe/IsIX COXPAaHEeHUs] CBOEro 3/0POBbs, OKpY»Karollei
TIPUPOJHOW Cpe/ibl U JOCTHKEHHs €6 yCTOMUMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO /[IeHiCTBUS Ha J>KUBbIe OpraHU3MbI
orpe/ie/IEHHbIX OPraHUUeCKUX BellleCcTB, MOHKUMasi CMbIC/ roka3aTens [T1K;

aHa/IM3UPOBaTh I1je/leco00pa3HOCTb TIPUMEHEHHsI OPTaHUYeCKHX BeIeCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3PeHHsI COOTHOIIIEHUST PUCK-TI0/1b3a;

cOpMUPOBAHHOCTh YMEHHM: OCYLIeCTB/SATb LieJieHarpaB/ieHHbIA TOUCK
XUMHUUeCKOH HHGOpPMAI[MH B PA3/IMUHBIX UCTOYHHMKAX (HayuHasi U yueOHO-HayuHast
uTeparypa, Cpe/icTBa MacCoBOM MH(opMaly, IHTepHeT U Apyrue), KpUTUUeCKu
aHa/IM3UpPOBaTh XMMHUYECKYH0 UH(OpMaI[uio, TilepepabaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TIOCTaB/IEHHOM yueOHOU 3a/iauei.



11 K/TACC

[TpemMeTHbIe pe3y/bTaThl OCBOeHHsI Kypca «OOlljasi ¥ HeopraHhyeckas
XUMUSI» OTpaXkatoT:

c(hOpMHPOBaHHOCTb TpPe/JCTaB/JIEHUN: O MaTepuaJbHOM eIUHCTBE MHPa,
3aKOHOMEPHOCTSIX W TI03HAaBaeMOCTH SIBJIeHUM TPUPOJbI, O MecTe W 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBEHHBbIX HayK W eé po/jiu B obecrieueHWH YCTOWUHBOTO
pa3BUTHUS], B pellleHuHd Mpo0/ieM 3KOJOrMYecKoM, SHepreTHUYecKOr U TIUIIeBOU
6e3011acHOCTH, B Pa3BUTHU MeJUIWHBI, CO3/IJaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHWKOB SHEPruu, B oOecrieueHWM PAljMOHAJbHOTO TPUPOZOII0/b30BaHus, B
¢bopMrpOBaHMYM MHPOBO33peHHsI U 00lell Ky/JbTypbl UejiOBeKa, a Takxke
9KOJIOTMUYeCKM 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/[0POBbIO U TIPUPOJHOU
cpeze;

BJIaJleHhe  CUCTEMOM  XMMHUECKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIIOJ/IArarolye TIOHSITUSI — XUMWYECKWW 3JIeMeHT, aToM, $Ip0 aroMma,
M30TOIIbI, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHble OpOUTa/M, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, THOpHM3al[isi aTOMHBIX OpOWTasel, WOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPHULIATE/IbHOCTh,  CTeleHb  OKWC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTaj/uyidueckas, BOAOPOJHas),
KpUCTa//IMUeCKasi pelliéTka, XWMHUYeckas peakiusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJUTHYECKasi AUCCOLMAalUs, CTeleHb [IUCCOLUALUY,
BOZIOPO/IHbIM TIOKa3aTesib, OKUC/IUTE/b, BOCCTAHOBUTE/Nb, TeII0BoOM 3¢ deKT
XUMUYECKOM peakliuMi, CKOPOCTb XUMHUUECKOU peakliy, XMMUUeCKOe PaBHOBECHE;
TEOPUM M 3aKOHBI (TeopHus 3/IeKTPOJUTUUECKOW AUCCOLMAlldW, MepuoJuyecKuil
3akoH /.. MeH/ie/leeBa, 3aKOH COXpaHeHUs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TipeBpallleHys] SHePruy NMPU XUMUUeCKUX peaklysiX, 3aKOH MOCTOSTHCTBA COCTaBa
Bel[eCTB, 3aKOH [eWCTBYIOLIUX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK
XMMUH, MHUPOBO33DEHUYECKHe 3HaHHWs, JeXalllué B OCHOBe T[IOHHMMaHUS
MPUYMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SBJ€HWW;  COBPEMEHHbIe
TIpe/iCTaB/ieHsi O CTPOEHHH Bell[eCTBAa Ha aTOMHOM, HOHHO-MOJIEKY/ISIPHOM U
HaJIMOJIEKY/IIDHOM ~ yYPOBHSIX; TMpEeJCTaB/eHUsI O MeXaHU3Max XUMHUYEeCKHUX
peakiyii, TepMOJWHAMUUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MpPOTeKaHUsi, 0 XWUMUYECKOM DaBHOBECUM, pacTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosiornueckre CBeZileHWs O CBOMCTBAaX, COCTaBe, TOJyueHHWH U Oe30racHOM
WCTI0/Tb30BaHWM Ba)KHEUIIINX HeOpraHM4eCKUX BeIlecTB B ObITY U MPaKTUUeCKOM
JesiTeIbHOCTU ~ uesioBeKa, OOIMX  Hay4yHbIX TMPUHIMIAX  XUMHUUYECKOTO
TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHWI: BBISIB/ISATh XapaKTepHble TIPU3HAKU TOHSTUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLME TOHATUS MU
OMNMCaHWW HeOPraHWYeCKUX BeIlecTB U UX TpeBpalleHul;



c()OpMUPOBAHHOCTb yYMEHUSI HCII0/Ib30BaTh XUMUUECKYH) CUMBOJIUKY [J/Is
cocTaB/eHUss (OpMyJl BelleCTB M  YpPaBHEHUMM XUMUYECKMX  peaklui,
cuctematnyeckyro HoMeHKatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OT/EIbHBIX
BellleCTB;

c(OpMUPOBaHHOCTb YMEHHsI OIpe/ie/IsiTh BaJIEeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUUECKUX 3/IEMEHTOB B COEJUHEHMSX, BUJ, XMMHUUECKON CBSI3U (KOBaJIeHTHas,
VOHHAasl, MeTa//Inyeckasl, BOAOPOJAHAasA), THUI KPUCTA/UIAYECKOM PEeLUIETKU
KOHKDETHOT'O BellleCTBa;

c(OpPMUPOBAHHOCTb yMeHHsI OOBSICHATb 3aBUCHMOCTb CBOMCTB BeI|eCTB OT
BUJla XWUMHUYECKOW CBSI3M W THIMA KPUCTA//TMYECKOM PeIéTKA, OOMEeHHBbIH H
JIOHOPHO-aKLeNTOPHbIN MeXaHH3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOpMUPOBAaHHOCTb  YMEHWM:  KJIaCcCU(ULMPOBaTh:  HeOpraHU4YecKue
Bell[eCTBa I10 UX COCTaBy, XUMUUECKHUe peakLMK 110 pa3/IMYHbIM [pr3HaKaM (YMCTy
Y COCTaBy pearvpyrollyx BeLecTB, TEIIOBOMY 3((eKTy peakuyy, W3MeHEHUIO
CTerleHel OKUCJeHUs] 37eMeHTOB, 00paTUMOCTH, YyuaCTHIO KaTaju3aropa W
ApyTHe); CaMOCTOSITe/IbHO BbIOMPATh OCHOBAHUS W KPUTEPUH JJisl KiacCUpUKaIIU
M3y4yaeMbIX Bell[eCTB U XMMHUYeCKUX peakLui;

c(OpMUPOBaHHOCTb YMEHUs PacKpbIBaTb CMbIC/ NEPUOAUUECKOro 3aKoHa /1.
. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3HPYIOLY0, 0ObSICHUTETbHYHO
Y TIPOrHOCTUYECKYIO (PYHKILMY;

c(OpMUPOBAHHOCTb YMEHMI: XapaKTepu30BaTb 37€KTPOHHOE CTpOeHue
aTOMOB Y WOHOB XUMHYECKUX 3JIEMEHTOB I[1epBOr0—4YeTBEPTOro I1epHO/I0B
[Tepuoguueckori  cuctembl  JI.MI.  MeHjeneeBa,  HWCIO/Ab3YS  TOHSATUS
«3HEepreTUyecKre ypOBHW», «3HepPreTUUecKue IMOAYPOBHW», «S-, P-, d-aTOMHBbIE
opbuTtanm», «OCHOBHOe U BO30YKAEHHOE 3HepPreTHUYecKHe COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKUX 371eMEeHTOB U UX
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemsr [. U.
MeneneeBa, BajleHTHble BO3MOXXHOCTU aTOMOB 3/1eMEHTOB Ha OCHOBe CTPOEHUs
UX 3JIEKTPOHHBIX 000/I0UeK;

cOpMHUPOBAHHOCTbL ~yYMEHWM: XapaKTepu3oBaTh (OMUCHIBaTh) 0OlLue
XUMUYECKWe  CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJ/IAacCOB,  IOATBEPKIATh
CyLL[eCTBOBAHME Te€HEeTUYECKOM CBSI3M MEXYy HeOpraHW4yeCKMMHU BelleCTBAMH C
TIOMOLLbI0 YPAaBHEHNH COOTBETCTBYIOLIMX XUMHUYECKUX PeakLiy;

Cc()OpMUPOBAHHOCTb yYMEHMSI PpacKpblBaTb CYLIHOCTb: OKHCJIUTEIbHO-
BOCCTAHOBUTE/IbHBIX peakKldi MOCpeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peaklui; peakUWii HWOHHOTO OOMeHa IMyTéM COCTaBJIeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  TWpO/Iv3a;  peakluih
KOMIL/IeKco0Opa3oBaHusl (Ha IpUMepe I'/JpOKCOKOMITIEKCOB [JMHKA U a/IFOMUHUS);



chOpMHUPOBAaHHOCTb YMeHHUSI OOBSICHATH 3aKOHOMEPHOCTH TPOTeKaHUs
XUMUYECKHX peaklUi C YU6TOM UX SHepreTU4YecKUX XapaKTepPUCTUK, XapaKTep
V3MEeHeHUs] CKOPOCTM XHWMMYEeCKOM peaki[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(akTOpOB, a TaK)Ke XapaKTep CMELLeHUs] XUMHAUeCKOTr0 PaBHOBECHSI MO/ BIUSTHUEM
BHEIIHUX BO3JerlcTBUU (MpuHuum Jle Illatensbe);

chOpMUPOBAaHHOCTb yMEHUSI XapaKTepu30BaTb XWMHUUYECKHWe peakLuH,
JieXkaliyue B OCHOBE TPOMBIIIEHHOTO TMOJIyYeHUsI CePHOM KHC/I0Thbl, aMMMUAKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOJCTB; Iie/1eco000pa3HOCTh
TIPUMeHEeHHsI HeOPraHUUeCKHX BeIleCTB B TIPOMBIIIJIEHHOCTH U B OBITY C TOUKU
3peHHsi COOTHOLLIEHUS] PUCK-T10/1b3a;

c(hOpMHUPOBAaHHOCTb BJIQ[|leHHUs] CHCTEMOW 3HaHUKW O MeToJax Hay4yHOro
MO3HAHWS SIBJIEHWW TIpUpoAbl — HabsroJeHWe, W3MepeHWe, MOJe/TUpOBaHue,
SKCrepuMeHT (peasibHbIM ¥ MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B eCTeCTBEHHBIX HayKax,
yMeHUs1 MPUMEHSATh 3TU 3HaHUS TIPU KCIIepPUMEHTalbHOM MCC/IeIOBaHUU BeLeCTB
U A7 OOBSICHeHUS XUMMUYEeCKUX $SIBJIEHWM, WMMEIOIUX MeCTO B TIpUPO/e,
MpaKTUUeCKOM JiesiTe/TbHOCTH Ye/I0OBeKa U B TOBCEJHEBHOU >KU3HU;

chOpMUPOBAHHOCTh YMEHHSI BbISIBJISAITb B3aUMOCBSI3b XMMUYECKUX 3HaHWM C
TOHATUSIMA U TIPeJICTaB/IeHUSIMUA [IDYTUX €CTeCTBEHHO-HAyUHbIX MpPeJMeTOB [JIsi
60/1e€ 0CO3HAHHOT'O TTOHUMAaHWS MaTeprUabHOTO eIMHCTBA MUPA;

Cc(hOpMUPOBAaHHOCTb yMEHHS TIPOBOJUTH PaCyéThl: C UCIOJIb30BaHUEM
TIOHATUM «MacCoBasi [JOJIsl BeIlleCTBa B PACTBOPE» U «MOJISIDHAsA KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wik 00bEMa ras3a 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UX B peakI[uM Bell[eCTB; TeruioBoro 3¢gdekra
peakly; 3HaueHus BOJOPOJHOrO IOKa3aTessl pacCTBOPOB KWUCJIOT U Le/iouer C
W3BECTHOM CTEIeHbI0 AMCCOLMALMM; Macchbl (00bEMa, KO/IMUecTBa BeIIeCTBa)
MPO/IyKTa peaki[uy, ec/id OJHO U3 MCXOJHBIX BeLIeCTB JaHO B BUJE pacTBopa C
orpe/ie/IEHHONM MaCCOBOM [10/ield PaCTBOPEHHOI'O BeIleCTBa WM JaHO B M30bITKe
(VMeeT TIpUMeCH); JOJH BBIXOZA TPOJYKTa peakluu; OObEMHBIX OTHOIIIEHHM
ra3os;

chOpMUPOBAHHOCTb YMEHMI: CaMOCTOSITE/IbHO TUIAHUPOBaTh W TPOBO/UTH
XUMUUYECKUd  JKcriepuMeHT  (TIpoBefieHWe — peaki[uii  MOHHOTO  oOMeHa,
MO/TBEPIKJeHNe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKHX BellleCTB, OMpe/eeHue
Cpeflbl pacTBOPOB BeIllECTB C TIOMOILLbIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHbIXx  ()aKTOPOB HAa CKOPOCTb XUMHWYECKOM  peaklyd, pelleHue
9KCIIepUMEHTaNbHbIX 33/lau 1o TeMaM «MeTamibl» U «HeMeTamabl») C
cobsrofieHrieM TipaBU/ Oe30macHOro obpailjeHus C BellleCTBaMHU U 1ab0paTOPHBIM
obopyoBanueM, (GoOpMyJUpOBaTh 1jeflb UCC/Ae[0BaHUs, TIPeJCTaBIATh B
pa3nMuHoOM (PopMme pe3y/bTaThl SKCIEPUMEHTa, aHa/IM3UpOBaTh U OLIEHUBAaTh WX
JIOCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMEHHI: COOMI0/IaTh TIPABH/IA T10/1b30BaHMsI XMMUUeCKOH
nmocyon u mabopatopHbIM 00OpyZOBaHHEM, oOpalleHuss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKLMSIMH TIO0 BBLITIOJIHEHUIO J1TaO0OpPaTOPHBIX XUMHYECKUX
OTIbITOB, JKOJIOTUUECKH I[e/ieco00pa3Horo IioBeZieHWss B OBITY W TPY/I0BOM
JleATeJIbHOCTU B LIeJIIX COXPaHEHUs] CBOETO 3/I0POBbS, OKPY>Karolerd MPUPOJHOU
cpeibl W JOCTWXKEHUsS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABaThb OIACHOCTH
TOKCUUECKOTO JIeiCTBUSI Ha >KMBble OPraHU3Mbl OMpe/le/IEHHbIX HeopraHu4ecKrux
Bell|eCTB, MOHMMas cMbIc/ okasarend [IK;

chOpMUPOBAHHOCTh YMEHUM: OCYIeCTB/ATh lje/leHarnpaB/ieHHbI TOMCK
XUMHUUeCKol nHbopMal[iu B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi ¥ yueOHO-HayuHast
JuTepaTypa, CpeicTBa MacCoBoW mHdopMalu, UHTepHeT U ipyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(pOpMaI[Hio, TiepepabaThiBaTh €€ U UCIO0Ib30BaTh
B COOTBETCTBHH C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
Ko/muecTBo yacoB
No HaumeHoBaHMe pa3/jeioB U TeM J/1eKTpoHHbIe (1{u¢poBbIe)
KontposbHbie | IIpakTHyeckue
n/n NPOrpamMMsl Bcero oOpa3oBaTe/IbHbIE PecypChl
paboThI paboThI

Pa3pgen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKOH XMMHHU
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Pa3pen 4. A3oTcojepikainye opraHudeckKe coefuHeHUus
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11 K/TACC

Ne n/m

HaumMeHoBaHue pa3jeoB U TeM
NporpamMmsl

KosmmuecTBO yacos

Bcero

KoHTpo/bHBIE
padoThI

IIpakTH4Yeckue
padoThI

J/1eKTpoHHbIe (1{u¢poBbIe)
oOpa3oBaTe/IbHbIE PecypChl

Pa3pen 1. Teoperuueckue 0CHOBBI XMMHMHU

1.1
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Pa3zpen 2. Heoprannueckasi XumMus
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Mbl1/1a KaK COJIU BBICIIHAX Kap6OHOBbIX

https://

72 KUCJIOT, MX Motoliee feiictBue. [ToHsiTHe 0
urok.apkpro.ru/
CUHTeTHYeCKUX Motolux cpegctBax (CMC)
['eHeTnueckasi CBS3b yr1€BOJOPO/OB U
73 KUC/IOPO/COZiePKalluX OPraHuyeCcKux hutps://
POACOAEp A P urok.apkpro.ru/
BellleCTB
74 Pacuétsl 110 ypaBHeHUsIM XMMUYECKUX hhttp://him-school.ru
peaKiuii ttps://urok.apkpro.ru/
75 CucremaTH3alysi ¥ 000011IeHr e 3HaHUH TI0 https:/
Teme urok.apkpro.ru/
OO0111ast XxapaKTepyUCTHKa YT/IEBOJIOB U
76 KJaccudurKaus yrieBojoB (MOHO-, I- U hitps://
Ay 2 A urok.apkpro.ru/
MoIMcaxapu/bl)
77 MoHocaxapuzibl: (husrueckre CBOMCTBA U https://
Haxo)K7IeHHe B TIPUpo/jie urok.apkpro.ru/
78 IIpyMeHeHUe I/IFOKO3bI, €8 3HaueHue B https:/
JKU3HE1eATeIbHOCTH OpraH13Ma urok.apkpro.ru/
Hwvcaxapupl: caxapo3a, MajbTO3a U JIaKTO3a.
79 HaxoxzaeHue B npupo/ie U rprMeHeHre hutps://
A PHPOA P urok.apkpro.ru/
JlicaxapyuzioB
[Tonrcaxapuzipl: CTpOeHUEe MaKpOMOJIEKY I,
. https://
80 (bu3myeckre U XMMUYeCKre CBONCTBa,
urok.apkpro.ru/
TIpUMeHeHHe
https://
81 [MTonsiTrie 06 MCKYCCTBEHHBIX BOJIOKHAX
urok.apkpro.ru/
Pemmenue pacueTHbIX 3a/jau Ha onpejie/ieHre http://him-school.ru
82 J0JI1 BBIXO/ZA IIPOAYKTa peakLiu OT https://

TeopeTUu4YeCKH BO3MOXXHOI'O

urok.apkpro.ru/
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Cucremaru3saius 1 000011IeHre 3HaHUH 110

https://

83
paszeny urok.apkpro.ru/
KoHTpospHast paboTa 1o Teme hitos://
ps:
84 "Kucnopozcogepxkaijye opraHu4ecKue
PoA | ACpHaI P urok.apkpro.ru/
COoeIMHeHUst
AMuHBI: KnaccuyKalys, CTpoeHue
85 MOJIeKYJ1, 0011jasi popmMyiia, U3oMepusi hutps://
Y71, 0B pMy/a, P ’ urok.apkpro.ru/
HOMeHK/IaTypa U ¢pu3nueckre CBOWCTBA
86 XrMHYecKue CBOKMCTBa anu(aTuueckrux https://
aMHHOB urok.apkpro.ru/
87 AHWIVH: CTPOEHUE aHWU/IMHA, 0COOEHHOCTH https://
XUMHUYECKUX CBOMCTB aHU/IMHA urok.apkpro.ru/
38 CriocoObI rosTyueHusi ¥ IpUMeHeHre https:/
anidaTuuecKux aMUHOB urok.apkpro.ru/
AMMHOKUMCIOTBI: HOMEeHK/IaTypa U U30Mepus,
o https:/
89 ¢u3nueckyre cBoicTBa. OTAe/bHbIE
urok.apkpro.ru/
rpe/iCTaBUTeIN 0-aMUHOKUCJIOT
XuWMHUUeCcKre CBOMCTBa aMUHOKUCIIOT, UX hitos://
ttps:
90 Ouo/ioruuecKoe 3HauUeHe aMUHOKHUCIOT.
urok.apkpro.ru/
CuHTe3 ¥ TUIp0Jini3 NenTUi0B
Bbenky Kak npupo/Hble MOJMMEpHI; it him=school. 2
91 5 ’ https://
CTPYKTYphbI Oe/KOB
PYKTYP urok.apkpro.ru/
. https:/
92 XuMHuecKue CBOMCTBa Oe/TKOB
urok.apkpro.ru/
A3oTcoepikalljye reTepoLyK/InUecKue
https:/
93 coenviHeHUs. HykiierHOBbIe KUCJ/IOTBI:

COCTaB, CTPOEHHE U 6uoiornueckas POJib

urok.apkpro.ru/
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[TpakTrueckast pabota Ne 4. PerieHue
9KCIIepYMEeHTa/IbHBIX 3a/iau I10 TeMe

https://

94 .
A3oTcopepskaliie opraHuyecKkue urok.apkpro.ru/
coeiHEHUS"
[MpakTrueckast pabota Ne 5. PerieHue
https:/
95 JKCIIePUMEHTAaJIbHBIX 3aZay 110 Teme
B . urok.apkpro.ru/
PacriosHaBaHMe opraHu4ecKuX CoeJMHeHUN
KouTpospHast paboTa 1o teme http://him-school.ru
96 "AsoTcojepkalue opraHuueckye https:/
coeiHeHns" urok.apkpro.ru/
OcCHOBHBIE TOHATUSL XUMUU
97 BbICOKOMOJIEKYJIIPHBIX COeIMHEHUN 1 https://
METO/IbI UX CUHTe3a —II0/IMMepHU3alis U urok.apkpro.ru/
TTO/IMKOH/ZIeHCaLus
98 [TnacTMaccel. YTuiu3anus U repepaboTka https://
TIaCTHKa urok.apkpro.ru/
99 OnacTomepsbl: HaTypa/IbHbIM CHHTEeTUYeCKHe https://
Kayuyku. Pe3rHa urok.apkpro.ru/
BosokHa: HaTypasbHbIe, UCKYCCTBEHHEbIE, http://him-school.ru
100 cuHTeT4eckue. [ToMmepsl crieruaabHOro https:/
Ha3HAueHUsI urok.apkpro.ru/
I[MpakTrueckast pabota Ne 6. PerieHue
https:/
101 3KCITlepUMeHTabHbBIX 3a/au o TemMe
. . urok.apkpro.ru/
Pacrio3HaBaHue nyacTMacc ¥ BOJIOKOH
O06o0111eHMe U CUCTeMaTH3al|s U3YYeHHOTO
102 Marepuasia o teme "BbICOKOMOJIEKY/IIPHbIE

coeiuHeHUS"
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OBIIEE KO/IMYECTBO YACOB I10 [TIPOI'PAMME

102




11 K/TACC

KonuuecTBo yacos J/IeKTPOHHbIE
No nudpoBbie
Tema ypoka KontponbHbie | IIpakTuyeckue
n/n Bcero obpa3oBare/bHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX si7jep. XUMUYeCKUn 1 https:/
3/1eMeHT. M30ToIbI urok.apkpro.ru/
9 CTpoeHue 3/1IeKTPOHHBIX 000/I0UeK aTOMOB, 1 https:/
KBaHTOBbIE UKC/IA urok.apkpro.ru/
3 Knaccudukaiuyst XuMuueckux 371eMeHTOB (s-, 1 https:/
p-, d-, f-a;1emenThI) urok.apkpro.ru/
4 PacripegiesieHue 3/1eKTPOHOB 10 aTOMHBIM 1 https://
opbuTansam urok.apkpro.ru/
OneKTpOHHbIe KOH(PUTYPALIMKA aTOMOB
. https:/
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
urok.apkpro.ru/
COCTOSIHUU
5 ONeKTPOHHbIe KOH(HUIypaliui HOHOB. 1 https:/
ONeKTpPOOTPHUIAaTeTLHOCTh urok.apkpro.ru/
[Teproanueckuii 3akoH U [Tepuoanueckas
7 CUCTeMa XUMUYeCKuX 3y1emMeHToB [. U. 1 https:/
MeH/jes1eeBa, CBsI3b C COBPEMEHHOU TeopHei urok.apkpro.ru/
CTPOEeHHsI aTOMOB
3aKOHOMEPHOCTU U3MeHeHUsI CBONCTB
3 XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU 1 https:/
TIPOCTBIX U CJIOKHBIX BEIIIECTB TI0 IPYIIIaM U urok.apkpro.ru/
nepuoziam
9 CucremaTH3alus ¥ 00001IeHe 3HaHU T10 1 https://
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TeMe

urok.apkpro.ru/

Buzbl xumMuyeckoi cBsi3u. MexaHW3MbI
oOpa3oBaHMsI KOBAJIEHTHOM CBSI3H.

https://

10
BopopoaHas cBsizb. Me>XXMOJIEKYISIPHbIE urok.apkpro.ru/
B3alMO/IeNCTBUS
BanieHTHOCTB ¥ Ba/leHTHbIE BO3MO>XHOCTH hitos://
. https://
11 aroMoB. CBS3b 3JIEKTPOHHOU CTPYKTYPhI
P PYKTYP urok.apkpro.ru/
MOJIEKYJI C UX TeOMEeTPUUECKUM CTPOeHHUEM
12 IIpencraBieHust 0 KOMITJIEKCHBIX https://
COe/JMHEeHUsIX: COCTaB U HOMEHK/IaTypa urok.apkpro.ru/
BeliectBa MOJ1eKy/IsIpHOTO U
13 HEMOJIEKYJ/ISPHOTO CTPOeHusl. THIIbI
KPUCTa/IZTMUeCKUX pelIeToOK U CBOMCTBa
BellleCTB
14 IToHsiTHE O AUCIIEPCHBIX CUCTEMaX. https:/
TIpe/icTaB/ieHye 0 KOIOUAHBIX PACTBOPAX urok.apkpro.ru/
VlcTtrHHBIE pacTBOPBI: HACILL|eHHbIE U hitos://
ttps:
15 HEHaCbIlLleHHbIe, PACTBOPUMOCTb. urok apkbro 1/
.apkpro.
Kpucrannoruaparsi
16 Crioco0bl BbIpayKeHUsT KOHLIEHTPaLuu https://
pacTBOpoB urok.apkpro.ru/
Pelienue 3a/1au € MCM0O/Ib30BaHUEM TIOHSATUM hitos:/
17 ""MaccoBas [10/1s1 paCTBOPEHHOI0 BelljecTsa"”
| A P P ., Ul ’ urok.apkpro.ru/
MOJISIpDHAsi KOHLIEHTPAaLUsI
18 Knaccudukarysi 1 HoMeHK/1aTypa https://
HEOPraHWUeCKUX BeIeCTB urok.apkpro.ru/
19 CucteMaTu3alyst ¥ 000011[eHre 3HaHUH T10 https://

TeMe

urok.apkpro.ru/
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KonTponbHas pabota o Temam "CTpoeHue
aTtoma. Ileproanueckrii 3aK0H 1

https://

20 [Tepriogrueckasi ciCTeMa XUMUUECKHX
"o urok.apkpro.ru/
anemeHToB /. I. Mengeneesa", "CtpoeHue
BelrlecTBa. MHOroo6paswue BelijecTs"
Knaccudukanys XuMuuecKux peakLivii B
HeOopraHuYecKoW U OpraHu4yeckon XUMUHU.
https://
21 3aKOH COXpaHEeHHs MacChl Bell[eCTB; 3aKOH
urok.apkpro.ru/
COXpaHeHUs1 U MpeBpallleHUs1 SHePruu NPy
XMMHUYECKUX PeakLUsix
27 TerioBble 3¢(HeKThl XUMUUECKUX peaKIi[uii. https:/
TepMOXHUMHUECKHE YPaBHEHHUS urok.apkpro.ru/
2 BrruriciieHus 1o ypaBHeHUSM XUMUUYECKUX https:/
PeaKIyii ¥ TEPMOXUMUYECKUM YPaBHEHHSIM urok.apkpro.ru/
CKOpOCTh XMMUUECKOU peakiiuu, eé
https://
24 3aBUCHMMOCTb OT pa3/InuHbIX (DaKTOPOB.
urok.apkpro.ru/
KaTanu3 u Katanu3aTopsl
https://
25 ['omoreHHbIe U reTeporeHHbIe peakiuu
urok.apkpro.ru/
ITpakTrueckasi pabota Ne 1 1o Teme "BnusiHue
26 a3 (hakTOpPOB Ha CKOPOC hutps./
JIMUHBIX (DaKTOPOB Ha CK Th
P . P \ P urok.apkpro.ru/
XMMHUYECKOH peakiuu
57 OO6paTumbie ¥ HeoOpaTHUMbIe peakIiUu. https:/
XUMHUECKOe pPaBHOBECHE urok.apkpro.ru/
[Tpaktryeckast pabora Ne 2 1o Teme "BiusiHue
https://
28 pa3UuUHbIX (aKTOPOB Ha MOJI0XKEeHUe
| urok.apkpro.ru/
XUMHUYECKOTO PaBHOBECHS
29 OJeKTpoiuThUecKast Auccouuaniysi. CunbHbIe https://
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U ciabbie 3JIEKTPOJIUTHI. CrereHb

urok.apkpro.ru/

JvccoLanuy
Nonnoe npou3ssenenue Bojbl. Cpesa BOJHBIX hitos://
o hitps:/
30 acTtBOpoB. Bozmopoansiii mokasatens (pH
P p AOPOA (pH) urok.apkpro.ru/
pacTBopa
31 IM'upponus coneld. Peakijum, npoTekaroliue B https:/
pacTBOpax 3/I€KTPOJIUTOB urok.apkpro.ru/
[TpakTrueckast pabota Ne 3 110 Teme httos.//
ttps:
32 "XrMuueckKre peakijid B pacCTBOpax
"p ! P P urok.apkpro.ru/
371eKTPOJIUTOB
33 OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE PeaKLIUU. https://
BarkHelillivie OKUC/TUTENIM U BOCCTAHOBUTE/H urok.apkpro.ru/
34 MeTop, 3/1eKTPOHHOTO (3/1eKTOHHO-UOHHOT'0) https://
banaHca urok.apkpro.ru/
https:/
35 DJIEKTPOJIN3 PaCTBOPOB U PACII/IaBOB BEIeCTB
P P P P U—I urok.apkpro.ru/
https://
36 Perienue 3aau pa3iMuHbIX THIIOB
anatp urok.apkpro.ru/
https://
37 Pemrenne 3a7au pa3/iMyHbIX TUTIOB
aad p urok.apkpro.ru/
38 CucremMaTH3aI[|sl ¥ 0000IIIeHe 3HaHUH T10 https:/
Teme "XUMHUYEeCKHe peakiyu'" urok.apkpro.ru/
39 KontposnbHas pabora o Teme " Xumuueckrie https:/
peakyn’ urok.apkpro.ru/
[Tono>xenve HeMeTa/1o0B B [leproanyeckont
40 CUCTeMe XUMUYeCKuXx 3y1emMeHToB [. U. https:/

MengeneeBa 1 0COOEHHOCTH CTPOEHUSI UX
aToMoB. du3NuecKre CBOMCTBA HEMETasl/IoB

urok.apkpro.ru/
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Annotporusi HeMeTaslIoB (Ha puMepe

https://

41
KHCJI0pO/ia, cepsl, (ocdopa U yriepoza) urok.apkpro.ru/
42 Bopopoz: nonyyenue, pusnueckue u https:/
XUMUYeCKre CBOMCTBA. ['uapupl urok.apkpro.ru/
[anoreHbl: HAXOKAEeHHE B TIPUPO/ie, CIIOCOOBI
https:/
43 noJiyueHusi, pusnueckre U XuMudeckue
z urok.apkpro.ru/
CBOMCTBA
IanoreHoBoiopo/bl. BaxkHeliive
44 KUC/IOPOACoZieprKallie coeJMHeHus hutps./
PoAcoAEpXam A urok.apkpro.ru/
rajoreHoB
JIabopaTopHbIe ¥ MTPOMBILLTIEHHBIE CTIOCOObI
https:/
45 1oJlyueHus1 rajioreHoB. [IpumeHeHue
. urok.apkpro.ru/
rajloreHoB U UX COeJMHeHU!
[MpakTrueckas pabota Ne 4. Perenue
https:/
46 9KCIIepUMEeHTAa/IbHBIX 3a/a4 I10 TeMe
. . urok.apkpro.ru/
["anoreHsl
Kucnopog: nabopaTopHsle 1 IPOMBILLIEHHbIE
47 croco0Obl oydeHusi, pusnueckue u https://
XUMHUecKHe cBoricTBa. O30H. [IpuMeHeHMe urok.apkpro.ru/
KHC/I0pO/ia ¥ 030Ha
https:/
48 OKcHabl M NepOKCU/bI
7 P A urok.apkpro.ru/
https://
49 Pelienuve 3a1au pas/iMyuHbIX TUIIOB
urok.apkpro.ru/
Cepa: HaxoKJieHre B PUpO/ie, CrI0COObI
https:/
50 ToJIyYeHus1, pusnueckre U XUMU4YecKue
o urok.apkpro.ru/
CBOMCTBA
51 CepoBozopo/, Cynbpuabl https:/
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Kucnopozcoepykaliye coeJAHEHUSI CEPbI.

https://

52 . .
Oco6eHHOCTH CBOMCTB CePHOM KHUC/IOTHI urok.apkpro.ru/
[MTpakTrueckast pabota Ne 5. Perenue
53 9KCIIep¥MeHTa/IbHBIX 3a7ia4 I1o Teme "Cepa U hutps:/
. P s P urok.apkpro.ru/
eé coeluHeHUs"
A30T: HaxoX/leHWe B TIPUPOZe, CIIOCO0bBI
https://
54 noJiyueHusi, pusnuecKre U XuMuJeckue
o urok.apkpro.ru/
CBOMCTBa. AMMUAK, HUTPU/bI
55 Kucnopogcogeprkaiye coefMHEHUS a30Ta. https://
Oco0eHHOCTH CBOMCTB a30THOM KHCJ/IOThI urok.apkpro.ru/
56 [TpumeHeHVe a30Ta U ero CoeJUHEHUM. https:/
A30THbBIE yA0OpeHus urok.apkpro.ru/
dochop: HaxoXKeHUe B TIPUPOJE, CTIOCOOBI
https://
57 ToJTyYeHus1, pu3nueckre U XMMA4YecKue
o urok.apkpro.ru/
cBorictBa. Pochuzb u pochuH
cg Oxkcugpl hocdopa, ochopcopepxkaiiyie https:/
Kuc1oTel. Commu hochOpHOM KUCTOTHI urok.apkpro.ru/
=9 [TpumeHeHue ocdopa U ero coeJHEHUH. https:/
dochopHble yp00peHust urok.apkpro.ru/
[MTpakTrueckast pabota Ne 6. Perienue
N https:/
60 JKCIepUMEeHTa/IbHBIX 3a/jay 1o Teme "A30T U
urok.apkpro.ru/
docdop u ux coegruHeHus"
Yrnepoj: HaxoxXJeHue B MPUpPOJe,
61 a7yIoTpornHble MogubuKaluy; hrsnueckrie u hutps:/
P f‘ T urok.apkpro.ru/
XUMUUeCKUe CBOMCTBA, IPUMeHeHMe
62 Oxkcup yrnepoga(Il), okeup yrnepoga(IV), https://

YTro/ibHadaA KHUCJ/I0Ta U eé comm

urok.apkpro.ru/
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https://

63 Perienue 3aau pa3siMuHbIX TUIIOB
afad p urok.apkpro.ru/
KpemHuii: HaxoKzieHue B TIPUPO/ie, CTIOCOOBI hitos://
ttps:
64 noJiyueHusi, pusnueckre U XuMudeckue
z urok.apkpro.ru/
CBOMCTBa
65 Oxkcup kpemuusa(1V), kpeMHUeBast KUC/IOTa, https://
CUJTUKAThI urok.apkpro.ru/
66 [TpMeHeHVe KpEMHMS U €r0 COeJMHEeHUI. https://
Creki1o, ero nosiyyeHue, BU/ibl CTeK/Ia urok.apkpro.ru/
https://
67 PelieHuve 3az1au pa3/mMuHbIX TUIIOB
urok.apkpro.ru/
68 CucteMaTu3alyst ¥ 000011[eHre 3HaHUH 110 https://
teme "HemeTansbr" urok.apkpro.ru/
https://
69 KontposbHast pabora no Teme "HemeTasuibr"
urok.apkpro.ru/
70 AmnHanu3 pe3ybTaToOB KOHTPOJIbHOW paboThl, https:/
KOPPEKIHsI OIINO0K urok.apkpro.ru/
[Tono>xenve metauioB B [leproguyeckoit
71 CUCTEMe XUMHUUYECKUX 3JIEMEHTOB. https:/
OcobeHHOCTH CTPOeHUsI TeKTPOHHBIX urok.apkpro.ru/
000/10UeK aTOMOB METaJI/IOB
7 O6mme dhu3MyecKre CBOWCTBA METAJI/IOB. https:/
[TprMeHeHre MeTa/UIOB B OBITY U TeXHUKE urok.apkpro.ru/
https:/
73 CrinaBel MeTa/ioB. Koppo3usi MeTaslioB
urok.apkpro.ru/
https://
74 Pelienuve 3az1au pas/iMyuHbIX TUIIOB
urok.apkpro.ru/
75 ONeKTPOXUMUUEeCKWH PsiJi HalpsUKeHUM https://
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MeTasuioB. O611Ke CriocoObl MOTyUYeHust
MeTaslioB

urok.apkpro.ru/

OO0r11ast XxapaKTeprUCTHKa MeTa/I/IoB [A-rpymIibl
[Teprogrueckoy CUCTeMbl XUMHUYECKUX
sneMeHTOB. HaTpuii 1 Kanuii: mosyueHue,

https://

76 .
¢dusnueckre U XMMUYeCKre CBOMCTBA, urok.apkpro.ru/
TIpUMeHeHHe TIPOCTHIX BeIeCTB U UX
coeZIMHEeHUM
OO0r11ast xapakTepucThKa MeTaioB 1TA-
rpynnsl [leproguyeckoit cucTemsl
- XUMHUYECKUX 3/1eMeHTOB. Maruuii v KaabL|u: https://
rojiyyeHue, gpusnueckue U XuMuueckre urok.apkpro.ru/
CBOWCTBA, IPUMeHeHVe NIPOCThIX BelleCTB U
WX COeJJUHeHUM
. .. https://
78 JKEcTKOCTb BOABI U CIIOCOOBI €€ yCTpaHeHHst
urok.apkpro.ru/
79 AstoMUHUI: TIO/yYeHUue, PU3nuecKue u https:/
XMMHUUYECKHe CBOMCTBA, IPUMeHeHNe urok.apkpro.ru/
AwmcoTepHble CBOICTBa OKCHJA U TUAPOKCHA hitos:/
ttps:
80 a/IFOMUHUS, THIPOKCOKOMILIEKChI a/TFlOMHAHMUS,
urok.apkpro.ru/
VX NIpYMeHeHHe
https:/
81 Pelienuve 3a1au pas/mMyuHbIX TUIIOB
urok.apkpro.ru/
[MpakTrueckast pabota Ne 7. Perenue
https:/
82 3KCIIepUMeHTAa/IbHbBIX 3a/jau 110 Teme
i " urok.apkpro.ru/
MerTanibl r/1aBHBIX NOATPYIIT
83 OO011jast XapaKTePUCTUKA METasJIOB TTIOOOUHBIX https:/

noarpynn (b-rpynm) I[Mepuoguyeckoi

urok.apkpro.ru/
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CHUCTeMBbI XUMHWUYEeCKHX 3/IEMEHTOB

duznuecKre U XUMHUYeCKHe CBOMCTBA XpOMa 1

https://

84 N
ero CoeIMHeHNH, UX IPUMEHeHHe urok.apkpro.ru/
BakHeiiive coejiHeHUs1 MapraHiia.
https:/
85 [TepmaHraHar Kasus, ero OKUC/IUTEeTbHbIE
. urok.apkpro.ru/
CBOMCTBa
dusnueckre U XUMHUUYECKUe CBOKMCTBA >KeJle3a httos://
o ttps:
86 Y ero coefuHeHui. [lonyueHne 1 nnpuMeHeHue
urok.apkpro.ru/
CTJIaBOB ’KeJie3a
87 du3uyecKre U XUMHUUYeCKre CBOKMCTBa MeJId U https://
eé CcoeIMHeHUH, X TIPUMEHeHHe urok.apkpro.ru/
dusnyeckre U XMMUUeCKHe CBOMCTBA LIMHKA U
o https:/
88 ero CoeJMHeHUH, UX TPUMEHeHMe.
urok.apkpro.ru/
' pOKCOKOMITIEKCHI [IMHKA
[TpakTuueckasi pabota Ne 8. Pertienue
https://
89 9KCIIepYMeHTaJIbHBIX 3a7iau 10 Teme
., \ urok.apkpro.ru/
MeTtasuibl TOGOYHBIX MO/ PYTII
https://
90 Perienuve 3az1au pa3iMyuHbIX TUIIOB
urok.apkpro.ru/
91 O600111eHMe U CHCTeMaTH3alUsl U3yYeHHOT0 https:/
MaTepuara 1o Teme "Metasuibl" urok.apkpro.ru/
https://
92 KonTponbHast pabota o Teme "MeTtasnib"
urok.apkpro.ru/
93 AnHanu3 pe3ybTaToOB KOHTPOJILHOW paboTHl, https:/
KOPPEKIUsI OIINO0K urok.apkpro.ru/
Posib xuMuM B 06ecrieueHrH yCTOMUUBOTO httos://
ttps:
94 pa3BUTHS uesioBeyecTBa. [IoHsITE O HayUHbIX

MeTOaX NCC/ieJOBaHNWs BeeCTB

urok.apkpro.ru/
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Haquble MPHUHLMIIBI OPraHU3alK

95 XMMHUYeCKOro Iporu3BO/CTBA. 1 https:/
[TpombiiiyieHHbIe CITIOCOOBI MOy UeHUs urok.apkpro.ru/
B)KHEHIINX Bell[eCTB

96 XHMUUeCKoe 3arpsi3HeHue OKpyrKatrolei 1 https://

CpeJbl U ero noc/jaeCTBus urok.apkpro.ru/

97 XUMUS U 37,0pOBbLe YesioBeKa. JIekapCTBeHHbIe 1 https:/
cpencTBa urok.apkpro.ru/

98 Xumusi vy, Posib Xumuu B 06ecriedueHUN 1 https://
THIIeBOM 6e30MacHOCTH urok.apkpro.ru/

99 KocmeTuueckue v map@romepHbie cpeficTBa. 1 https://
BriToBas xumust urok.apkpro.ru/
XyMUSI B CTPOUTENLCTBE. BaxkHetie hitps.//

100 CTPOUWTE/IbHbIE U KOHCTPYKLIMOHHbIE 1 ok ankbro.rl/
Marepuaibl

101 XWMUS B CeIbCKOM X03siiicTBe. OpraHuueckue 1 https://

Y MUHepasbHble y100peHust urok.apkpro.ru/

102 CucremaTH3aIisl ¥ 0000IIIeHe 3HaHU 110 1
Teme

OBLIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 102
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YYEBHO-METOJUMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

* Xumus, 10 knacc/ Epemun B.B., Kyssmenko H.E., Tepenun B.I.,
Ipo3mnoB A.A., Jlynusn B.B.; noj penakiueit Jlynuna B.B., O61iecTBo ¢
OrpaHUYeHHON OTBETCTBEHHOCThIO «/[IPODAx»; AKIMOHEepHOe 0011]eCTBO
«3parensctBO «IIpocBereHre»

» Xumus, 11 knacc/ Epemun B.B., Ky3ssmenko H.E., [Ipo3noB A.A., JIlyaun B.B.;
nozi pepakiyeii Jlynunaa B.B., O011jecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTBIO
«IPODA»; AkroHepHoe o011iecTBO «M3marenscTBo «IIpocBeliieHne»

METO/JUYECKHUE MATEPUAJIbI IJ11 YUUTEJIA
1. YMK yuuress,
- TIporpammMa Tio rpeameTy,
- pabouasi TIporpamMma 1o TpejimMeTy,
- yueOHUKHY,
- KOHTPOJIbHO-M3MepHUTeIbHbIe MaTepHasbl.
2. [TeyaTHbIe MaTepuasbl AJis OCYILeCTBIEHNUS UHAUBUAYAIbHO -
b depeHIIMpOBaHHOTO 00yUeHUS-MH(GOPMAaIIMOHHbIE KAPTOUKH,
- oOyuarolirie KapTOUKH,
- KOHTPOJIUPYIOLIME KapTOUKH.
3. YuebHoe 06opyzoBaHue
- yueOGHBIe TabHUIIB,
Tabmmipl Ha cTeHAax TaO/IULIbI IEPeHOCHBIe
- [IpaBua roBefieHyst B KabrHeTe XUMUHU
- Tab/u1ja pacTBOPMMOCTH BeII[eCTB B BOJIe
- [leppoanueckas cvcrteMa XuMuueckux 3seMeHToB /1. V. MeHgeneeBa
- D/IEKTPOXUMHUYECKUH Psifi HalpsDKeHWsl MeTaslioB
-KpuBbIe pacTBOPUMOCTU pa3TUUHbBIX COJiel
- Onektponu3 pactBopa CuCl2 ¢ yrosibHbIM aHOOM
- O6pa3oBaHue BOAOPOJHOM CBS3U B MOJIEKY/ie
- MloHHbIe TipoLecchbl
- [Tonyuenue u cobrpaHue ra3os
- [IpuMeHeHue 3j1eKTpoIr3a
- 3aluTa OT KOppO3uX MeTa/lyInueCKUMU TJIeHKaMu
- Crioco06bI 3alUThl META/VIOB OT KOPPO3UH
- Kpucrannuueckue peiiieTKu MeTaslioB
- CxeMa pacTBOPeHMsI U 3/IeKTPOXUMUUECKOU JUCCOIUAIIUU COeJUHEeHUN C
VIOHHOM Y KOBaJIeHTHOU MOJIIPHOM CBSI3SIMU



- DNEeKTpOUTHYEeCKasi AUCCOLMALYS BOJbI

- yuebHbIe HUTbMBI

Ivck DVD: «Heopranuueckasi xumus. A30T u dochop»;

Ouck DVD «I'anorensi»;

Hucku DVD «BuptyanbHasi xumuueckas jaboparopusi. 8 — 11 Kaccei»;
Ouck. Bugeoposnku ¢ XuMAUeCKMMU OmbiTaMU. Heopranvueckass Xumusi.
CaolicTBa NMpoCThIX BellecTB. [1]e/i0uHbIe MeTaslIbl;

Ouck. Bugeoposvku ¢ XuMuueCKUMU OrnbiTaMu. Heopranvueckast Xumusi.
OcCHOBHBIe K/1aCChl

HeopraHnyeckux coeguHeHuu. Cepa;

- yuebOHBIe TIOCOOHS

- OCHOBHBIE BH/IbI TPOMBILLIJIEHHOTO ChIPbS

- Hedtpb ¥ mpoyKTHI ee TiepepaboTKU

- CTeks10 ¥ u3/ieus U3 CTeK/a

- BonokHa (Ipupo/iHbIe ¥ XUMHYeCKUe)

- [Imactmacc

- KameHHbI# yTOb U TTPOYKTHI €r0 TiepepaboTKu

- MuHepaJibl ¥ TOPHBIE TIOPO/IbI

- TorvBo

- MeTasuibl

- ArOMUHUM

- OGpas1ibl MeTaNIoB

- YUyryH U cTasib

- Y jobpenus

- MeTasuibl U CrijiaBbl

- MuHepasbHbIe y100peHust

- 'opHBbIe 1opozbl U MUHepabl

- [ITkana TBepA0CTU

- Kpucrammnyeckas pelieTka MarHust

- Kpucramueckas peleTka ajamasa

- Mpe3eHTalUU K ypoKaM (CTpoeHUe aToMa, KUC/I0PO/], OCHOBHBIE K/IaCChl
HeopraHu4ecKux coeZIMHeHU, BOJIOPO/I, BOJa, TUIIbI CBs3el U KpUCTa//InuecKue
pelLLeTKH, 3/1eKTPOJIU3, KOMIJIEKCHbIE COeIUHEHUST U TIPOYee)
-BUZIe0(PU/IbMBI T10 IPOU3BO/CTBY CEPHOM KUC/IOThI, aMMHaKa, JJOMEHHOTO
riporjecca

-BU/|€00MBITHI TTI0 OPraHAYeCKOU U HEOPraHWUeCKOU XUMUU

-CXeMbl CTPOEHUS Pa3/IMUHbIX KJIaCCOB OPraHUYeCKUX COeJUHeHUU U UX
PeakKIMOHHOM CITIOCOOHOCTH U 00JiacTeli MprMeHeHHs

IINPPOBbLIE OBPA30BATEJIBHBIE PECYPChI 1 PECYPCBI
CETU UHTEPHET

https://urok.apkpro.ru/
https://uchi.ru/otvety/categories/himiya



http://him-school.ru/

https://rosolymp.ru/

https://www kristallikov.net/

http://him.1september.ru Exvnas konnekuus LIOP: TlpeameTHast KoJuieKius
«XUMHUSI»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-HayuHbIe
sKcriepuMeHThI: xumust. Kosnekius Poccutickoro o61ieo6pa3oBaTe/ibHOTO
ropTasa

http://www alhimik.ru Bcepoccuiickast onumIivaia ikoJbHUKOB 110 XMMUX
http://chem.rusolymp.ru Opranuueckasi XMMHsI: 3JIEKTPOHHBIN YUeOHUK IS
CpeJHeu LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 3/IEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpbITbIH KOIeMK: XUMUS
http://www.chemistry.ru luctaHijuoHHasi ouMIiMajia mno XuMUu:
TeJIeKOMMYHHUKAI[MOHHBIN 00pa3oBaTebHbBIN TTPOEKT

https://stepenin.ru






