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INOSACHUTEJIBHASA 3AIINCKA

Pabouas rporpamMma 1o XMMHH Ha YPOBHe cpefHero obirero obpa3oBaHus
pa3paboraHa Ha ocHoBe @ezepanbHOr0o 3akKoHa OT 29.12.2012 Ne 273-®3 «06
obpazoBaHuu B Poccuiickoii @ezepaiiui», TpeboBaHUl K pe3yibTaTaM OCBOEHMS
benepanbHOI obpa3oBare/ibHOI IIPOrPaMMEI CpeJiHero ob111ero
obpazoBanusg(POIl COO), npeacraBneHHbIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpasoBarenbHOM cTaHzapre COO, c¢ yuérom KoHienimu Tmperno/jaBaHus
yuebHOro mipegMeTa «XuMus» B 0Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/ibHbIe TIPOTPaMMbI, W
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIUTaHUA B Poccurickoun
®epnepanuu Ha niepuof, o 2025 ropa» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHe YI/IyO/JEHHOTO W3y4YeHUs 3aHMMaeT BaKHOE MeCTO B
CHUCTEME eCTeCTBeHHO-Hay4yHoro obOpa3oBaHusi yuammxcs 10-11 Kmaccos.
N3yuenue mipeameTa, peanv3yeMoe B YCUIOBUAIX AU depeHLHpOBaHHOrO,
npoduwibHOrO 00yueHusi, Tpu3BaHO obecrieunTh 00Ie00pa3oBaTeNbHYI0 U
OOITIeKy/IbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO ISl
a/lariTal[iy UX K ObICTPO MEHSIFOIIMMCS YCJIOBUSIM XKM3HU B COLIMyMe, a TaKxe AJisi
MpOZIo/DKeHHs1 00yueHusi B OpraHu3alusix MpodeccroHanbHOTO 00pa3oBaHusi, B
KOTODPBIX XUMHUS SIB/ISIETCS OJJHOM W3 NPUOPUTETHBIX AUCLIUTLIUH.

B mporpamme 1o XWMHUM Ha3HaueHuWe TMpeAMeTa «XHUMHs» [Oaydaer
MoipoOHYI0 ~ MHTepIipeTaldi0 B  COOTBETCTBMM C  OCHOBOTIOJIAraroliMU
nosioxkeHusiMu @I'OC COO o B3auMo00yC/IOBJIEHHOCTU 1ieiel, cojeprkaHus,
pe3y/nbTaToB 00yueHusi U TpeOOBaHWM K YPOBHIO TIIO/ITOTOBKH BBIMTYCKHUKOB.
CBUIETeNBCTBOM TOMY SBJISIFOTCSI CJ/IeYIOLLME BBITIOJHSIEMble TPOTrPpaMMOM T10
XUMUU QYHKLIUU:

e MH(OPMALIMOHHO-MeTO/IYeCKasi, peaju3alysi KOTOpoi obecrieunBaeT
NojiyueHye TIpeJCTaB/eHUs O LesisiX, Cojep)KaHuu, oOilell cTpaTeruu
o0OyueHusi, BOCTIUTAHUS U Pa3BUTHs 00YUarOIINXCSl CPe/ICTBaMU TIpe/IMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NpohuJIs;

e OpraHMU3aLMOHHO-TIIAHUPYIOLLas, KOTOpast rpeflyCmMaTpuBaeT
orpejiesieHde: TIPUHLMIIOB CTPYKTYPUPOBaHUS M II0C/Ie0BaTe/IbHOCTH
M3ydyeHuss yueOHOTO Marepuasia, KOMMUECTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOJAX0J0B K (DOPMUPOBAHHIO COZeprKaTebHOW OCHOBBI
KOHTPOJISI U OLIeHKHM 00pa30BaTe/bHbIX JOCTMXKeHU O00ydJaroluxcsi B
pamMKax WTOTOBOM aTTecTaluM B (opMe euHOr0 TOCyAapCTBEHHOIO
5K3aMeHa 10 XUMHU.

[Tporpamma Ajist yriy6/18HHOTO U3yUeHUsT XUMUU:



e yCTaHAB/IMBaeT WHBAapHAHTHOEe TIpeIMETHOe COfep)kKaHWe, 0bsi3aTe/ibHOe
[/ W3yuyeHUsi B paMKaX OT/AeNbHbIX TMpoQuiei, npegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMEe ero [0 KjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpuUMepHOe pacripefie/ieHre y4eOHOrO BpeMeHH, PeKOMEeH/IyeMOro
J/1s1 U3yYeHUs! OT/Je/IbHbIX TeM;

e TpejjaraeT ITIPUMEPHYIO TIOC/e/I0BaTeIbHOCTh U3yueHus ydeOHOTO
MaTepuasa C y4éTOM JIOTUKU TOCTPOEHUsI KypcCa, BHYTPUIPEMEeTHbIX U
Me>XXIpeJAMeTHBIX CBsI3el;

e /1aéT METOAUUYECKYH) UHTepIIpeTaLuio 1e/lel U 3a/lau u3ydyeHus rnpeameTa
Ha yr/1y6/IEHHOM ypOBHE C YUETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpepHero obimiero 00pa3oBaHUs, COZE€P)KaTeJIbHOW XapaKTepUCTUKH
TJIAHUPYEeMbIX  pe3y/JbTaTOB OCBOEHHSI OCHOBHOW 0Opa3oBaTebHOU
TIPOrPaMMBI cpeHero obr111ero obpa3oBaHus (JIMYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXe C yUY6TOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX ~ IeUCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusI TIpe/IMeTa.

[To Bcem Ha3BaHHbIM MO3ULMSIM B MpOrpaMMe IO XMMHUU TIpeAyCMOTpeHa
IIPEeMCTBEHHOCTh € OOyuyeHHMEM XUMHHW Ha YpOBHe OCHOBHOTO 0011ero
oOpa3oBaHMs. 3a TIpeJesiaMd yCTAaHOBJAEHHOW IIPOrpaMMOM 10  XUMHH
obs13aTelbHOM (MHBApPUAHTHOM) COCTaBIAIONeH COZiepyKaHus yueOHOro IpeimMeTa
«XUMHSD» OCTAéTCs BO3MOYKHOCTH BbIOOpa €ro BapHUaTUBHOW COCTaBJISIOIIEH,
KOTOpasi [I0/DKHa OIpeJie/isiTbCs B COOTBETCTBUU C HarpaB/JeHWeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cootBercTBUM C KOHULENTya/JbHbIMM MoJyioKeHusMu PI'OC COO o
Ha3HaueHUW TipegMeToB 0a30Boro U yriayOJéHHOTO YpOBHeW B CHCTeMe
nuddepeHIIMpoBaHHOTO O0yueHUsT Ha ypOBHe cpejiHero o0iiero o6pa3oBaHUs
XUMHS Ha YpOBHe VI/yO/JIEHHOTO W3y4YeHWs HampaB/ieH Ha pean3aljiio
TPEEMCTBEHHOCTH  C  TOC/eAYIOLU[MAM  3TalioM  TOJy4YeHUs]  XUMHYeCKOro
oOpa3oBaHUsI B paMKaxX W3y4yeHUs CHelUaJbHbIX eCTeCTBeHHO-Hay4YHbIX W
XUMUYECKHX JUCLATIMH B By3ax W OpraHu3aiusix cpefiHero npodeccroHaabHOTOo
obpa3zoBanusi. B 3ToM CBsi3u u3yueHWe TpeAMeTa «XUMUsS» OPHUEHTUPOBAHO
NpeUMYIIIeCTBEHHO Ha  paciiiupeHrde U yriybjeHWe  TeOpeTHYeCKod W
MIPaKTUUeCKOM TIO/ITOTOBKM 00yJarolyxcsi, BbIOpaBILKX OTpe/enéHHbIN TTPOhUb
oOy4JeHUs], B TOM UHC/ie C MIepCIIeKTUBOM MOC/IeAYIOIIero nojyueHuss XMMUUeCKoro
oOpa3oBaHMs B OpraHU3alusaX MpodeccroHaabHOro obpa3oBanusi. Hapsiay ¢ 3Tum,
B cBere TpeboBaHuit ®I'OC COO K IIaHUPYeMbIM pe3y/bTaTaM OCBOEHHS
denepanbHOli 00pa3oBaTe/bHOM IMpPOTpaMMbl  CpefiHero o0iero oOpa3oBaHUs
n3yueHue TipefiMeTa «XUMHS» OPUEHTUPOBAHO TakXKe Ha pellleHWe 3ajay



BOCTIMTAHUS Y COL[MA/IbHOTO Pa3BUTHs O0ydYarommxcsi, Ha (OpMUpOBaHUE y HUX
oOIIlerHTe//IeKTyalbHbIX YMeHHH, YMeHUM paldoHain3alydyd y4eOHOro TpyAa |
000011IEHHBIX  CITIOCOO0OB  JIeATeTbHOCTH, HMEKIINX  MeXAUCITUTIMHAPHBIM,
Ha/INpe/IMeTHBIN XapaKTep.

CoCTap/IsAOIMMY TIpeMeTa «XHUMHsI» Ha YPOBHE YI/yO/JIEHHOTO W3yueHUs
ABJIAIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHuyeckass xumusi» U «OOmjas u
HeopraHuueckasi Xumusi». [Ipu oripeziesieHUM MOAXO0B K 0TOOPY U CTPYKTYPHOM
OpraHMu3aliyd COZiep)KaHusl 3THUX KypCOB B MpOrpaMMe [0 XUMHM 3a OCHOBY
npuHATEI To/1okeHHss PI'OC COO o pa3muusix 0a30BOro M yray0aéHHOTO
YPOBHeU U3yueHus MpeJmeTa.

OcHoBy cogepaHusi KypcoB «OpraHuueckas xumusi» U «OOijasi u
HeopraHuyeckass XHWMWsS» COCTaBJisieT COBOKYIMHOCTb TpPeJMEeTHbIX 3HaHUW H
yMeHU, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpeiMeTa. JTa CHUCTeMa
3HaHUM TMOJy4yaeT oOmnpeJeI€HHOe TeopeTUUecKoe [JOMOJHEHUE, MO3BOJISIOLIee
OCO3HAHHO OCBOUThH  CYILeCTBEHHO Oosbiinii  00béM  (aKTOIOTUYECKOTO
MaTepuasna. Tak, Ha yrayOsiéHHOM YpOBHe wW3ydeHus TpeaMeTra obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JIbHOTO yBeJMueHusi 00bEéMa 3HaHWUM O XUMHUUECKUX
3/IeMeHTaxX M CBOWCTBaxX WX COeMHEHWI Ha OCHOBe pacCIIMpeHusi U yriayOsieHus
Tpe/ICTaB/IeHUd O CTPOEHWM BeLeCTBa, XMMUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
TIPOTeKaHUs peakiuii, pacCMaTpHUBaeMbIX C TOUKU 3peHUsI XMMUUECKOW KUHeTUKU
U TepMOJWHAMUKHU. 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
pa3pyIlleHnd, a Takke C TOUKW 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  JorosHseTcs  ¢GoOpMHpOBaHWEM  TIpeAcTaB/ieHHN 00
3JIEKTPOXUMHUYECKHUX TpoLieccax U 3JIeKTPO/IM3e paciljlaBOB U PACTBOPOB BEILIECTB.
B Kypce opraHMueckoill XMMHWU TPH PAaCCMOTPEHHH DPeaKLMOHHOM CIIOCOOHOCTH
coeMHEHUN yensieTcss ocoboe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX d¢deKTax,
0 B3aMMHOM BJ/IUSIHUM aTOMOB B MOJIeKYJ/laX U MeXaHH3MaX peakLUi.

Ocoboe 3HaueHWe uMeeT TO, UTO Ha CO/ep)KaHHWe KypCOB XUMHU
yry6/IEHHOTO YPOBHS M3yUeHUst 1JIsl K/IACCOB OTpe/ie/IEHHOT0 Npoduis (TJIaBHBIM
obpa3oM Ha HUX CTPYKTYpy M XapaKTep [IOTOJHeHHHA K OOIei cucreme
TpeIMETHBIX 3HAHWI) OKa3bIBalOT BJIMSHUE CMeXXHble MpeaMeThl. Tak, HarpuMmep,
B COJiep)KaHuM TipeiMeTa [ijisi K/1IaCCOB XUMMKO-(hr3nueckoro npoduss 60bliiioe
3HayeHue OyJyT MMeThb 3/ieMeHThl yueOHOro marepuasa 1o obimed xumuu. Ilpu
W3ydyeHWU TIpeiMeTa B JJaHHOM CJiyyae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpU B XUMHUU U B (DU3UKe: aTOMHO-
MOJieKy/sipHasi Teopusi (MOJieKyJ/isipHasi Teopusi B (pM3MKe), 3aKOHbl COXpPaHEHUsI



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

B TO ke BpemMs B cojiep)kaHUU TipeAMeTa [Ji KJIaCCOB XUMHKO-
6uonornueckoro npoduas OOJBIIMK ye/lbHBIM Bec Oy/eT MMeTb OpraHuYecKas
xuMus. B 3TOM c/iyuyae mpefoCTaBIseTCS  BO3MOXKHOCTH i Oosiee
00CTOATEeNTLHOTO ~ PACCMOTPEHHsI XMMHUYEeCKOW OpraHu3alui K/IeTKd Kak
Ouosoruueckoll CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIPUMEpPYy, TakKue
CTPYKTypHble KOMITOHEHTBI, KaK JIUMHUAbI, OenKu, YrieBofpl, HYK/JIEUHOBBIE
KUC/IOTBbI U Apyrue. [Ipd 3TOM 3HaHHS O COCTaBe U CBOWCTBAaX MpeJCTaBUTesen
OCHOBHBIX KJIaCCOB OpraHWYeCKHWX BEeIeCTB CJIy)XaT OCHOBOW i HW3yuyeHust
CYILIHOCTHU MPO1[eCCOB (POTOCUHTE3A, JbIXaHUs, MTUI[eBapeHUs.

B nnaHe ¢opmupoBaHHMs OCHOB HAyuyHOrO MHUPOBO33DEHHs], OCBOEHUS
o0ITleHayYHbIX METO/IOB TTI03HAHUS U OIIbITA IMPAKTUUeCKOro MPUMeHeHHUs] HayYHbIX
3HaHUM HM3ydeHHWe rpeaMeTa «XUMHUs» Ha yriaybjéHHOM ypOBHE OCHOBAHO Ha
MeXXTIPe/IMETHBIX CBSI3SIX C YueOHBIMU TIpeZiMeTaMH, BXOJSIIMMH B COCTaB
npeIMeTHBIX o0OsacTeli «EcTecTBeHHO-HayuHble MpeAMeTh», «MareMaTHKa H
nHdopmaThKa» U «PyCcCKuil SI3bIK 1 IUTEepaTypa».

[Ipy wm3yueHnHn yueOHOro mnpeaMeTa «XWMHS» Ha YrayONEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHe OCHOBHOT'O U cpejiHero o0iiero obpa3oBanus (Ha 6a3o0BoM
YPOBHe), 3a/lauei MepBOCTEeHHOW 3HAaYMMOCTH SIBJIIeTCsl (POpPMUPOBaHMEe OCHOB
HayKM XHMHM KakK 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, TNPAKTUUeCKOU
JesiTe/lbHOCTU Ue/ioBeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KY/bTYphI. PellieHue
9TOM 3a/laud Ha yI/IyOJIEHHOM YypOBHe W3yueHUs TMpeaMeTa TIpeAriosaraer
peanu3alvio TaKuX Liesieu, Kak:

e (¢opMUpOBaHKe TIpeJCTaB/eHU: O MaTepUaJbHOM €eJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX U TTI03HAaBaeMOCTH SIBJIEHWM TIPUPO/bl, O MECTe XUMUU B
CHUCTEMe eCTeCTBeHHbIX HayK M eé Bejyllell posud B obecrieueHUU
YCTOMUMBOTO  pa3BUTHsA  Ue/lOBeUECTBA: B  pelIeHWd  IpobsieM
9KOJIOTMYECKOM, SHepreTUUeCKOW U IMUIleBoi 0e301MacHOCTH, B Pa3BUTHUU
MeJULMHBI, CO3JaHUU HOBBIX MaTepuaioB, HOBbIX UICTOUHHMKOB SHEPrUH, B
obecrieueHHUH palMOHA/BLHOTO TIPUPOOINO/L30BaHus], B (OPMUPOBAaHUHU
MHPOBO33peHUsI U 001ell Ky/JbTypbl uefioBeKa, a TakKKe JKOJIOTMUecKd
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/J0POBBIO Y TIPUPO/THOU Cpejie;

e OCBOEHHE CHUCTeMbl 3HaHWM, JIeXKalluX B OCHOBe XWUMHYECKOH
COCTaBJISIFOIIIeN eCTeCTBeHHO-HAayUHOW KapTHUHBI MUpa: (yHAaMeHTaJTbHbIX
TIOHATUM, 3aKOHOB W TEOPUM XUMHWH, COBPEMEHHBIX Ipe/JCTaB/JIeHUN O
CTPOEHMH Bell[eCTBA Ha PpasHbIX YPOBHSIX — aTOMHOM, HWOHHO-
MOJIEKY/IIDHOM,  HaZMOJIEKY/ISIDHOM, O  TepMOJWHAMUUeCKUX U
KWHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHWs XUMHUYECKUX peakldid, O



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

e (opMHpOBaHUe y oOyyJarormxcs 0CO3HAHHOT'O TOHUMaHUS
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKHUX 3HAaHWM MJi1 O0ObsICHEHHS
K/TIOUEeBBIX Hjlell U MpobsieM COBPeMeHHOW XWUMUH, [Isi OObsCHEHHS U
TIPOTHO3MPOBAHUS SIBJIEHWH, MMEIOLLIUX eCTeCTBEHHO-HAayUHYI0 TIPUPOAY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBS3aHHBIX C XUMUeM, POrHO3UPOBaHUs,
aHa/IM3a U OI|eHKH C TIO3UIIMM 3KOJI0ruUecKoi 0e301MacHOCTH ITOC/Ie[CTBUH
ObLITOBOM U IIPOU3BOJACTBEHHOM /[IeITeJIbHOCTH UeJ0BEeKa, CBSI3aHHOM C
XUMUUECKUM TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U  TepepaboTKoi
BelLleCTB;

e yriybsieHWe  TIpe/CTaBieHMM O  HAyuyHbIX  MeToJaxX II03HaHMS,
HeoOXOAUMBIX [Ji TpHOOpeTeHHs YMeHUW OpHeHTHUPOBAThCS B MHpe
BeIIeCTB M OOBSCHEHUS] XUMHUECKUX sIBJIeHWH, HWMEIOIIMX MeCTO B
TIpUpo/ie, B MPAKTUUYECKOU [1eITeIbHOCTU U MIOBCeHEBHOU »KU3HHU.

B mniaHe peanu3anuu nepBOOUYEpeHBIX BOCIUTATEbHBIX W Pa3BUBAOIIUX
GYHKIMM 1[e/IOCTHOM CHCTeMbI CpefiHero o0iero oOpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XuUMHUS» Ha yIJIyOJEHHOM ypoBHe 0COOyH0 — aKTyalbHOCThb
rpuoOpeTaroT TaKue 11/ U 3a/laui, Kak:

e BOCMHUTaHWe YOEXJEHHOCTH B TI03HABAEMOCTH SIBJIEHUWA ITPUPO/IBI,
yBaKeHHsI K TIPOL[eCCY TBOpPUeCTBAa B 00/acTH TeOpeTHYeCKUX U
TIPUK/IaJHBIX MCC/IeJOBaHMMA B XWMMHH, (HOPDMHPOBaHWE MUPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKU;

e pa3BUTHE MOTHMBAIlMM K OOyUeHWI0O W TI03HAHWIO, CIOCOOHOCTEeM K
CAaMOKOHTPO/JIIO M CaMOBOCIIMTaHWID  Ha  OCHOBE  YCBOEHHs
o0111e9ye/I0BeUeCKUX [IeHHOCTEeH;

e pa3BUTHeE TO3HABaTeIbHbIX UHTEPECOB, UHTE//IEKTyallbHbIX ¥ TBOPYECKUX
criocobHoCTe oOyuaroiuxcs, (GopMHpoOBaHHE y HHMX CO3HATEIbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMUIO Kak
YCJIOBUIO YCHEIIHOM MpodecCcroHaIbHOM U 00I[eCTBeHHOH [esiTeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMYy 3/I0POBbI0 M TOTpPeOHOCTH B
3[I0POBOM 00Opase >K13HU;

e (¢dopMUpOBaHHWE yMEeHWM U HaBBIKOB pa3yMHOI'O IIPUPOJOIIO/Ib30BaHus,
pa3BUTHE SKOJIOTHUECKOU KY/IbTYPhbl, TPUOOpeTeHue OrbITa 0011[eCTBeHHO-
TI0/Ie3HOM 9KOJIOTUUECKOM esiTeTbHOCTH.

OO0i11jee UKCIO YaCcoB, MPeAYCMOTPEHHBIX /IS U3yUeHUs] XUMUU Ha yr/y0/eHHOM
ypOBHe cpeziHero obiiero obpa3soBanusi, coctaBniser 204 vacoB: B 10 kacce —
102 vaca (3 uaca B Hefient0), B 11 knacce — 102 vaca (3 yaca B HeJje/to).



COAEPXXAHUE OBYUEHUA
10 KJTACC

OPTAHNYECKAS XUMUS

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH.

[IpegvMeTr ¥ 3HaueHWe OpraHUYeCcKOM XWUMHWM, TpeJACTaBlIeHUEe O
MHOT000pa3uu opraHu4eCcKuX CoeJUuHeHUM.

ONeKTpPOHHOe CTPOEHHe aToMa Yrjepojia: OCHOBHOE U BO30YXKAEHHOE
CcOoCTOsiHUSL. BasieHTHble BO3MOXXHOCTM aTOMa yrjepoja. XuUMUuecKasi CBSi3b B
OpraHWYecKWX COeAVHeHUsX. Tumbl TUOpPUAW3ALMM aTOMHBIX opbuTaneit
yriaeposa. MexaHusMbl 06pa3oBaHUsi KOBaJIeHTHOM CBsi3v (0OMeHHbIN 1 JOHOPHO-
aKIIeNTOPHbIN). Tumbl MepeKkpbiBaHUS AaTOMHBIX OpOuTaneil, O- W T-CBSI3W.
OpuHapHasi, BOWHAs W TpoiHasi cBsi3b. CriocoObI pa3phiBa CBsi3eld B MOJIEKYJaxX
opraHnyeckux BeirecTB. [loHsaThe o cBOOOAHOM pajauKane, HyK/ieopuie Hu
seKTpoduIe.

Teopuss cTpoeHusi opraHdueckux coeauHenut A.M. byrtnepoBa u
COBpPEMEHHbIEe TIPe/ICTaB/IeHUs O CTPYKTYpe MOJIEKY/1. 3HauUeHWe TeOPUU CTPOEHUSs
OpraHuYecKux coeguHeHUW. MoJieKy/asipHble W CTPYKTYpHble  (DOpPMYJIBIL.
CTpyKTypHble (OpMy/bl pa3lWYHbIX BUJOB: pa3BEpHyTas, COKpalléHHas,
ckeneTHasi. W3omepusi. Buabl u30Mepum: CTPYKTypHasi, TPOCTPAHCTBEHHas.
OnekTpoHHble 3¢ (deKTbl B MOJIEKYy/1aX OpraHUUecKuX CoefiMHeHuN (UHIyKTUBHbBIN
1 Me30MepHbIN 3(PPeKThI).

[IpencraBneHre 0 KiaacCU(UKALMM OpraHWYeckux BellecTB. [loHATHe O
dbyHKIMOHanbHOM rpyrie. ['omonorus. 'omonoruueckue psipl. CUCTeMaTHuecKast
HOMeHK/1aTypa opraHnueckux coeiuHeHud (IUPAC) v TpuBHa/ibHbIE Ha3BaHUS
OT/e/IbHBIX TTpeCTaBUTEJIEN.

OcobeHHOCTH M KiaccudUKalvsi opraHudyeckux peakiuil. OKUC/IHUTeNbHO-
BOCCTAHOBUTE/IbHbIE PeaKLIUU B OpraHUYeCKOU XUMUH.

OKCIMepuMeHTa/lbHble MEeTOZbl M3YUYeHHs BeIlleCTB W UX [peBpallleHUi:
O3HaKOMJIeHHe C oOpa3ljaMH OpraHWYecKHWX BeIIeCTB W MarephajaMd Ha UX
OCHOBE, OIbITBl MO T[PEeBpAllleHUI0 OpPraHUYeCKHMX BeL[eCTB IPU HarpeBaHUMU
(ny1aBneHWe, OOyrIMBaHWE W TOpPEHHE), KOHCTPYMPOBaHHWE MOje/iel MOJIEKYT
OpraHhuYeCKUX BeLeCTB.

YraeBogopopasl.

Anxansbl. 'omosiornyeckuii psifi arkaHoB, ob1ijasi popMysia, HOMeHK/IaTypa 1
M30MepHst. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ ajJKaHOB, Sp°-
rubpuan3anys aTOMHBIX opOuTanell yriepoja, O-CBsi3b. PU3NWUeCKHe CBOWCTBA
aJIKaHOB.



XWMHUYeCKre CBOMCTBA aJIKaHOB: peaklMWd 3aMelleHUsi, W30MepHu3allvu,
JleripyupoBaHus, LUK/IU3aluy, MUPoJIn3a, KpekuHra, ropenus. Ilpencrasinenue o
MexaHM3Me peakLMi paJuKaJbHOrO 3aMelLeHus.

Haxosxaenue B pupoge. CriocobslI 1osiyueHus ¥ IpUMeHeHre a/IkaHOB.

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

Ankensl. ['oMo/siorrueckuii psf ajkeHOB, o0Iiast popmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — alKeHOB, Sp’-
rubpuav3alivs aTOMHBIX opOuTanell yriepoja, o- U Ti-CBsis3u. CTPYKTypHasi U
reoMerpuyeckass (Luc-TpaHc-) wusomepus. dusmyeckre CBOMCTBA ajKeHOB.
XYWMHUYeCKre CBOMCTBA: PeakLUM TPUCOeIUHEHUs, 3aMeLleHUs] B O-TI0JIOXKEHHe
NPy JBOMHOM CBSI3U, TMOJMMepy3ald U okucieHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHbIe peakliy Ha [JBOMHYIO CBs3b. CIOCOOBI MOyyeHus U MIpUMeHeHe
a/IKeHOB.

Ankanuenbl. Knaccudukaiiusi ankarueHoB (CONPsKEHHbIe, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
CONPsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  Ilonmumepusarys
COTIPSDKEHHBIX AreHOB. Crioco0bl TOTyYeHus U PUMeHeH e alkaleHoB.

AnkuHbl. ['oMoOruUecKuil psifi aTKUHOB, 0011jasi popmysia, HOMEHK/IaTypa U
y3oMepus. DJIKTPOHHOE W MPOCTPAHCTBEHHOE CTPOeHUe MOJIeKYJ aJKWHOB, Sp-
rubpuv3alivs aTOMHBIX opbuTtaseit yriepoja. dusnyeckue CBOWCTBA aJKWHOB.
XvMHUecKre  CBOMCTBA:  peakLUyd  [pPUCOeAUHEHMs,  JUMepu3alud |
TpUMepH3aluy, OKUCAeHrss. KUC/IOTHBIe CBOMCTBA aJIKWHOB, UMEIOLIUX KOHLIEBYHO
TPOIHYIO CBsi3b. KauecTBeHHbIe PeakIMM Ha TPOMHYHO CBsi3b. CII0COOBI MOMyUueHUst
Yl TIpUMEHeHUe aJIKUHOB.

ApomaTthueckue yrieBofopozbl (apeHbl). ['omosorvueckuid psifi apeHoOB,
ob1riast hopMmyia, HOMeHK/IaTypa U u30Mepus. DIeKTPOHHOe W TTPOCTPAHCTBEHHOE
CTpOeHWe MoOJieKy/ibl OeH3o/a. Pu3nyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa O€H30J1a ¥ ero roOMOJIOTOB: peaki[uu 3amMellieHust B 6eH30/1bHOM KOJIbLie U
yIJIeBOJOPOJHOM pajiyKaje, peakluu IPUCOeVHeHUs, OKUC/IeHWe T[OMOJIOIOB
6enszona. IlpeacraBneHre 00 OpHUEHTHPYIOIEM [€HMCTBUM 3aMeCcTUTeNlel B
0eH30/IbHOM KOJIbl[e Ha TIpUMepe ajKWIbHBIX DaJUKaaoB, KapOOKCHIbHOM,
T'U/IPOKCUJIbHOW, aMWHO- W HUTPOTPYIIbl, aTOMOB TrasioreHoB. Ocob6eHHOCTH
XUMUAYECKUX CBOMCTB cTUpoJa. [lomimepusanus ctuposa. CrocoObl momydyeHus U
TpYMeHeHUe apoMaTUUeCKUX yrjieBoA0pO0B.

[Tpupoaneiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHBIM yronb ¥ NpoAyKThl ero nepepaboTtku. Crioco6bl rnepepaboTku HeTH:



reperoHKa, KpeKWHr (TepMUuYecKui, KaTaJuTU4YecKui), pudOpPMUHT, MUPOIU3.
[TpoaykThl mepepaboTKH HePTH, WX MPUMEHEHHe B TPOMBIILJIEHHOCTH U B OBITY.

['eHeTnueckas CBSI3b MEX/Y Pa3/IMUHbIMU KJlaCCaMH yTJIeBOZOPO/IOB.

ONeKTPOHHOe CTpPOeHMe TajIoreHIIPOU3BO/HBIX YTIJIeBOJOPOAOB. Peakiuu
3aMellleHHs] TajJoreHa Ha TUAPOKCOTpynmy, HUTPOTpynmy, LMaHOTPYIIIY,
amuHorpynmny. [lelicTBe Ha Ta/JlOreHNpPOM3BOHbIE BOJAHOTO W CIHAPTOBOTO
pacTBopa MLIénoud. B3aumogencTBUe AUrajoreHajJkaHOB C MarHWeM U LIMHKOM.
[Tonsitne 0 MeTasyI00OpraHuYeCcKrux COeJMHEeHUSIX. Vcrionb3oBanve
ra/IOTeHTIPON3BOJHBIX  YIJIEBOIOPOZIOB B OBbITY, TexXHWKeE U TIPU CHUHTe3e
OpraHUYecKuX BelleCTB.

OKcrepuMeHTa/lbHble MeTOZbl HM3yueHHsl BellleCTB U UX I[peBpallleHUi:
v3yueHuve (pU3NUYECKUX CBOWCTB YTJIeBOJOPO/IOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakirii yI/IeBOJIOPOZIOB Pa3IMUHbLIX KaaccoB (obecijBeuriBaHHMe OPOMHOM WM
VMO/IHOM BOJbl, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBHE alleTWieHa C
aMMUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHoe OOHapy>KeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHAYeCKUX BelllecTBaX, IOy4YeHUe 3STUIeHa |
H3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJineKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMM [laCTMacc, KaydyykoB U pe3WHbl, MOJe/MpPOBaHie MOJIeKYI
YI/1€BOZ0OPO/IOB Y TaJIOreHNPOM3BO/IHBIX YTJIEBOJOPOOB.

Kucnopojcoaepxaigyue opraHuyeckye coeuHeHH.

[IpenenbHble OAHOATOMHBIE CrUpThl. CTpoeHHe MoJieKya (Ha TMpuMmepe
MeTaHO/a W 9TaHosa). ['omosornueckuii psifi, oOigas ¢dopMyna, HU30Mepus,
HOMEeHK/JaTypa W Kiaaccudukaiusa. Dusnueckre CBOMCTBA  Mpejie/ibHbIX
OJJHOATOMHBIX CHUPTOB. BojoposHble CBA3M MeXAy MOJEeKy/JlaMU CIIUPTOB.
XyUMUUeCKUe CBOMCTBAa: peaklUUU 3aMelleHusi, JerujpaTaliud, OKHUCIeHUs,
B3aUMO/IEICTBME C  OpPraHWYeCKUMHM U  HEOpraHWYeCcKMMU  KHUCJIOTaMH.
KauecTBeHHas peaklysi Ha OJJHOATOMHbIe COIMPTHI. [leiicTBYe 3TaHO/Ia M MeTaHo/Ia
Ha opraHusM uesioBeka. CriocoObl TIOMy4YeHUsT U TPUMEHeHHe O/[HOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upel, HOMeHKIAaTypa U u3oMmepusi. OcobeHHOCTH (U3NUECKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUPTbI — STUIEHIVIMKOMb W TravlepuH. dusrueckue u
XUMUYeCKre CBOWCTBA: peakl[My 3aMellleHUs], B3aUMO/|eliCTBhe C OpraHUueCKUMU
M HeOpraHhyeCKWMM KHCJI0TaMM, KayeCTBEHHasi peaklUsi Ha MHOIr0aTOMHbIE
cnupthl. [IpesncraBieHve 0 MexaHW3Me peaklMid HYK/IeO(QWIBHOrO 3aMeleHHs.
HeiictBue Ha opraHu3Mm uesnoBeka. CriocoObl TIOMy4YeHUsT W TIpPUMeHeHHe
MHOT0aTOMHbBIX CITUPTOB.

®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOE BJIMSIHUE TUAPOKCOTPYIIbI U
6eH3onbHOrO sigpa. ®usmueckue cBoiicTBa (PeHoma. OcoOEHHOCTH XWMHUYECKUX



cBOUMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokKcMyHOCTH (heHoa.
Crioco0bbI rostyueHusi v ipuMeHeHue ¢eHomna. @enondopmanbieryHas cMoJa.

Kapb6oHubHble coefIJUHEHUSs] — a/lbJIeTU/Ibl U KeTOHbI. JJIEKTPOHHOE CTPOeHue
KapOoOHUIBHOMW TpyTinbl. ['oMosioruueckue psifibl anberu[ioB U KeTOHOB, 00Iast
¢dopMyna, M3oMepuss U HOMeHK/IaTypa. Pusmueckue CBOWCTBA ajbJeruzioB U
KeTOHOB. XMMMUeCKWe CBOWCTBA  aJbJielTMJOB U  KETOHOB:  peakLuu
npucoevHeHrs. OKUC/IeHre a/bJeruioB, KaueCTBeHHbIe peakliy Ha asibJerubl.
Crioco06bI 110/1yueHus v IpUMeHeHUe ajibJeruioB U KeTOHOB.

O/ZIHOOCHOBHBIe TIpefiesibHble KApOOHOBBIE KUC/IOTh. OCOOEHHOCTH CTPOEHUS
MoJ1eKyJ1 KapOOHOBBIX KUC/IOT. MI3oMepust 1 HOMeHK/1aTypa. Pusnyeckrie CBOWCTBa
OJTHOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCIOT. BoJoposHbIe CBS3U MEXIy
MOJIeKy/laMi KapOOHOBBIX KHUCIOT. XUMHUUeCKre CBOWMCTBA: KUC/IOTHbIE CBOMCTBA,
peakiusi 3TepuUKalM{, peaklUu C ydaCTHeM YIr/eBOJOPOJHOr0 pajvKaa.
OcobeHHOCTH CBONCTB MypaBbMHOW KHUC/IOTHL. [lOHfITHE O TPOM3BO/HBIX
KapOOHOBBIX KUCIOT — CAOXKHBIX 3¢urpax. MHoroobpasue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/lbHbIX M apOMaTH4eCKUX KapOOHOBBIX KUC/IOT,
IUKapOOHOBBIX KUC/IOT, TUPOKCUKAPOOHOBBIX KUC/IOT. [IpescTaBUTeNM BBICIIMX
KapOOHOBBIX KHC/IOT: CTeapuHOBasl, MaJbMWUTHMHOBAsl, OJIEMHOBas, /UHO/e8ds,
JIUHOMeHo8as KUC/I0Thl. CriocoObl ToTyueHust U MpuMeHeHre KapOOHOBBIX KHUC/IOT.

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

Kupbl. CTpoeHue, pusnyeckue U XMMUUeCcKre CBOMCTBA YKUPOB: THPO/IU3 B
KWCJION U 11jesiouHoi cpefie. OcoOeHHOCTH CBOMCTB >KUPOB, CO/lePrKallliX OCTaTKU
Henpe/e/bHbIX )KUPHBIX KUCI0T. JKUPBI B IPUPO/E.

MBbI/Ta KaK COJTH BBICHIMX KapGOHOBBIX KHC/IOT, X MOOIIee fieficTBIe.

OO0111ast XapakTeprCTHKa yriaeBoioB. Knaccudukaiys yrieBozioB (MOHO-, H-
U TiosiMcaxapufpl). MoHocaxapuzbl: TJIIOKO3a, (PpyKTo3a, rasakros3a, pubo3a,
ne3okcrpubos3a. @usnueckrde CBOMCTBA M HaxoxjeHHe B mpupoge. PoTocuHTes.
XUMUYecKre CBOMCTBA IJIFOKO3bl: PeakLiUM C yuaCTHeM CIIUPTOBBIX U a/bJeruAHON
rpymnrn, CIUPTOBOE U MOJIOYHOKHC/IOe OpoxkeHue. [IpumeHeHUe T/IFOKO3bI, €
3HaueHWe B )KU3He/esTeJIbHOCTA OpraHu3Ma. [lucaxapupl: caxapo3a, MaabTo3a U
nakTo3a. BoccTaHaBnvBarolye 1 HEBOCCTaHAB/IMBAIOLMe Aucaxapupl. I'naponus
aucaxapuzoB. HaxoxxzeHre B pupozie U npumeHeHue. [lonmcaxapyugpl: Kpaxmali,
IJIMKOTeH U Lesuttosio3a. CTpoeHMe MakKpOMOJIeKy/l Kpaxmasa, IJIMKOreHa W
Le/Tto03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHMHYecKue
CBOMCTBAa Kpaxmasa: TMJpO/n3, KaueCTBeHHas peaklys C HOJOM. XUMHYeCKHUe
CBOMCTBA L|eJUTI0JIO3bl: TU/PO/U3, ToayueHre 3¢upoB Le/ntono3sl. [ToHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCIlepYMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U MX [peBpalljeHul:
pPacTBOPMMOCTB Pa3/IMYHbIX CIIMPTOB B BOJle, B3aUMOZIeUCTBHE 3TaHOJIa C HaTPUEM,
OKHMCJIeHWe 3TWU/I0BOr0 CIHUPTa B ajlbJervj Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMATOM Kaius (BO3MOXHO MCIIOJ/Ib30BaHUE
BU/leOMaTePUA/IOB), KauyeCTBEHHble peaklyMd Ha aabferufbl (C TUAPOKCHLOM
muammuHcepebpa(l) w  rugpokcuaom  Menu(Il)), peakiuus raMIiepuHa  C
ruapokcugom Meau(Il), xummyeckue CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa TIJIOKO3bl C rugpokcuzoMm Mmenu(Il), Bsanmopeiictere
Kpaxmasa C UO[O0M, pelleHHe 3KCIIepUMeHTa/bHbIX 3a7a4 1o TeMaM «CIupThl U
deHonbl», «Kap6oHOBBIE KUC/TOTBL. CII0>KHBIE 3(HPBI».

A3oTcopepixaljue opraHnyecKyue coeANHeHUs.

AMWHBI — OpraHMueckue MpOU3BO/HbIe amMmMuaka. Kiaccuukaiuys aMUuHOB:
anidarryeckue ¥ apoMaThyeckue; I[epBUYHblE, BTOPWYHbIE U TpPETUUHBIE.
CrpoeHuie MoJiekys, obujasi ¢popmysa, “3oMepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOWMCTBA aau(aTHUYeCKUX aMHUHOB: OCHOBHbBIE CBOMCTBA,
JIKUIMPOBaHWe, B3aMMOJEUCTBUE TePBUYHBIX aMHUHOB C a30THCTOW KHCIOTOM.
CoJsv a/KhIaMMOHHUS.

AHWIVH — TIIpe/CTaBUTe/]lb aMMHOB apoMaruuyeckoro pszga. Crpoenue
aHW/IrMHa. B3avMHoe BMsiHMe TPYIINT aTOMOB B MOJieKyJ/ie aHuauHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrioCcoObI
MOJIyueHus1 U TMpUMeHeHWe anudaTUuecKux aMHuHOB. [losyueHue aHWIMHA U3
HUTPOOEH30/1a.

AmyHOKuCI0TEL. HoMeHKaTypa U usomepus. Ot1pesbHbIe IIpeCcTaBUTeNN O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®usuuyeckre CBOUCTBA aMHUHOKUCJIOT.
XUMUYeCcKMe CBOWMCTBA aMUHOKMCJIIOT KakK aM(QOTepHbIX OpraHUuecKUx
COe[IMHeHMM, peaklys T[OJUKOH/eHcalyy, obOpa3oBaHWe TeNTUIHON CBSI3U.
bruonorrnueckoe 3HaueHMe aMUHOKUC/I0T. CUHTE3 M TH/IPOJI3 MENTHU/IOB.

benku kak mnpupogHbie mosMMepsl. IlepBuuHas, BTOpUUYHAs M TpeTUYHas
cTpykTrypa OenkoB. XuMHYecKWe CBONCTBA OenKOB: TWUJPO/W3, [eHaTypaius,
KayeCTBeHHbIe peaKl[u1 Ha OesKu.

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB W WX MpeBpalleHuN:
pacTBopeHWe Oe/KOB B BoOjle, [leHaTypaiusi 0Oe/KOB TP HarpeBaHUM, I[BETHbIE
peakuyMyd Ha OenKy, pellleHHMe SKCIepUMEHTaAbHbIX 3aZjau 10 TeMaM
«A3oTCcogeprkanjue OpraHuyeckKue COeIUHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKUX COeUHEHUMN.

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJ/ISIDHBIX CO€MHeHWW: MOHOMeED,
II0JINMep, CTPYKTYPHOe 3BEeHO, CTelleHb IOJIMMepr3aliuy, CpefHsss MOJIeKyIsipHas



Macca. OCHOBHble MeTOJbl CHHTE3a BbICOKOMOJIEKY/ISIPHBIX COeJVUHEHUN —
MoJIMMepHr3aLusi ¥ MOJUKOH/eHC Cal[usl.

[TonumepHble MaTepuasbl. [lnacTMacchl  (TTOUATHJIEH, TIOJMIIPOIIWJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTMCTUPOJI,  TTOMMETH/IMEeTaKpUIaT, I10JIMKapOOHaTHI,
nosimaTUIeHTepedTanar). Y Tuau3saius 1 rnepepaboTka riacTHKa.

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

BonokHa: HaTypa/nbHble (XJIOMOK, 111ePCTh, 1IE/K), UCKYCCTBeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTHYeCKHe (KarpoH U J1aBCaH).

[Tonumepsl CrieLajibHOTrO Ha3HaueHus (Tednon, KeBJjiap,
3/IEKTPOITPOBO/ISIIME TIOJIMMEpPhI, Oropa3/iaraemMble MOMMepbI).

OKCcrepyMeHTa/IbHble MeTO/Ibl U3yueHWsl BellecTB U WX TpeBpalljeHul:
O3HaKOMJIeHHe C 00pa3iiaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe SKCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHvue Mo/eKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJMHEeHUs TI0
MacCOBbIM  [JIOJIAM  3JIeMEHTOB, BXO/JSILIMX B €ro COCTaB, HaXOXJeHHUe
MOJIEKYJIIPHOM (OPMYJIbI OpraHUYecKOro coeAuHeHUsi Mo Macce (06béEMy)
TIPOAIYKTOB 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, OIpejiejieHHe JI0MM BbIXOJla MPOAYKTa peaklM OT TeOpeTUUeCKU
BO3MOYKHOTO.

MexripeiMeTHBIe CBSI3U.

Peanu3aniyisi MeXXIipeIMeTHbIX CBSi3el MPU U3yUYeHUU OpraHWYecKOW XUMUU B
10 kmacce ocCyIIecTB/sieTcsl uepe3 HCIIOMb30BaHWE KakK OOIIMX eCcTeCTBeHHO-
HayUHbIX TIOHSTHM, TaK W TIOHSATHM, TIPUHATBIX B OT/E/bHBIX TIpeJMeTax
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb1iue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
Teopus, 3aKOH, aHaau3, CUHTe3, KiaccudbuKaius, HabaroJeHue, HU3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 93JeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYecKuii ypoOBeHb, BeIeCTBO, Tes0, O0OBEM, arperaTHoe COCTOSTHHE
Bell[eCcTBa, (U3NMUecKre Be/JMYMHbBI, €UHHUIIbI W3MepeHHs, CKOpPOCThb, Heprus,
Macca.

Buonorusi: KjaeTkKa, OpraHu3M, 5KOCHCTeMa, Owuocdepa, MeTabOH3M,
Hac/ieJICTBEHHOCTb, aBTOTPO(MHLIN U TreTepOTPOHBIM TUMN MUTaHUs, Opo’keHue,



dotocuHTe3, bixaHue, OenKH, YIJIEBOAbI, >KUPbI, HYK/JIEWHOBbIE KHCJIOTHI,
(dhepMeHTHI.

['eorpacusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosorvs: TUIlEeBble TPOAYKTbl, OCHOBBI pal[MOHAJLHOIO TMUTaHUS,
MOIOII[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIAA N HEOPTAHNYECKAA XUMUA

Teopernueckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUueckui ssemeHT. M3oTonbl. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UHC/IAa. DHEPreTHYecKHe YPOBHH U
MolypOBHU. ATOMHBIe opOuTanu. Kinaccudukaiiysi XuMuueckKrx 3/1eMeHTOoB (S-, p-,
d-, f-omemenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM — OpOUTAsISIM.
DeKTPOHHbIe KOH(PUTYpalluid aTOMOB 3/IEMEHTOB [epBOr0—4eTBEPTOr0 MEPUO/IOB
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHMM, 3JIEKTPOHHbIe KOH(PUTypaliyd HOHOB.
OJIeKTPOOTPULIATE/IbHOCTb.

[Teproanuecknt 3ak0H U Ilepuoanyeckass cucTeMa XMMHAUYECKUX 37IEMEHTOB
O.U. MenpeneeBa. CB3b MepuoueCcKOro 3akoHa M I[leproguueckol CUCTeMbl
XUMUUECKUX 3JIEeMEHTOB C COBDEMEHHOW TeOpHhel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 06pa3yeMbIX UMU
IPOCTBIX W CJOXKHBIX BellecTs [0 TIpylraM U IepuogaMm. 3HauyeHue
rnepuoauueckoro 3akoHa [I.11. Menjesneesa.

XvuMmuyeckass CBs3b. Bubl XMMHWYeECKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTa/iTMueckas. MexaHn3mbl 00pa3oBaHMs KOBA/JIEHTHOW CBsI3U: OOMEHHBbIN U
JIOHOPHO-aKLeNTOPHbIW. DHepPrus u JjiMHa CBsi3u. [10/19pHOCTb, HaNpaBIeHHOCTh U
HaChI[aeMOCTb KOBaJIeHTHOW CBsi3u. KpaTHble cBa3u. BopopoaHasi CBsi3b.
MeXMOo/1eKy/IipHble B3aUMOZENCTBUSI.

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

[IpencraBiieHre 0 KOMILUIEKCHBIX cOoeiuHeHUs1X. COCTaB KOMIUIEKCHOTO UOHa:
KOMIlIeKcoobpa3oBaTesib, JWraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeMHeHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUU.

BemjectBa  MOJIEKY/JIIDHOTO U HEMOJIEKYJIIPHOTO — CTPOeHUsl.  THIibI
KPUCTA/JTMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEIECTB.

[TonaTtue o gucnepcHbix cuctemax. VicTuHHbIe pacTtBopel. [IpeacraBienuve o
KOJ/UTOUIHBIX pacTBopaxX. CrocoObl BbIpaKeHHsi KOHLIEHTPALIMA pacTBOPOB:
MaccoBas [0/ BellleCTBa B paCTBOpe, MOJIsipHasi KOHLIeHTpauus. HacoblleHHbIe U
HeHacChbIIeHHbIe PaCTBOPbI, pACTBOPUMOCTb. KpUcTaisioruaparsl.



Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHu4eckux BelecTB. TpuBUaIbHbIe
Ha3BaHUS OT/le/IbHBIX MpeCTaBUTe/el HeOPraHUUeCKUX BelleCTB.

Knaccudukaiys XMuMUueCcKuxX peakiui B HEOpPraHW4YeCcKOM U OpraHuYecKou
XUMUU. 3aKOH COXPaHEHMUsl MacChbl BeleCTB; 3aKOH COXpPaHeHHWsl U MpeBpaleHus
HEepPruu MpU XUMUUYeCKUX peaklusx. TersioBbie 3QheKTbl XUMUUEeCKUX peakKLUil.
TepMoxuMHyeckre ypaBHEHUSI.

CKOpOCTh XMMHUECKOW peakLiH, e€ 3aBUCUMOCTb OT Pa3/IMYHbIX (PaKTOPOB.
['oMoreHHble ¥ reTeporeHHble peakiyuy. Karaaus v KaTtanv3aTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XUMHUecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHsi. PaKTOpbl, BAUSIOLIME Ha TOJI0)KEHWEe XUMHYeCKOro
pPaBHOBECHS: TeMIIepaTypa, /laB/ieHre U KOHLIEHTPaLlX BeleCTB, YUaCTBYIOLMX B
peakumu. [Ipuniun Jle IlaTesnbe.

OnekTponutiyeckass auccoiuaius. CusibHble YW /1abble  3/1€KTPOJUTHI.
Crenenb gucconumaiuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
mienouHas. Bomopoassiii okasatens (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.
BakHeiilllvie OKWCIUTEM M BOCCTaHOBUTENW. MeToJ 3/IeKTPOHHOro OasaHca.
ONeKTpOJIM3 pacCTBOPOB U PacIylaBOB BeLeCTB.

OKCrepyMeHTa/lbHble MeTO/bl U3yueHWs BelleCTB W WX MpeBpalljeHul:
pa3/jiokeHuWe TepoKcHJa BOAOpOJa B MPUCYTCTBUMM KaTaav3aTopa, MOJenu
KPUCTa/I/TMUeCKUX PeLETOK, MPOBe/ieHre peaki[uii MOHHOro 0OMeHa, orpeiesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WHJWKATOPOB, W3yYeHWe BIIMSHUS Pa3/IUYHbIX
(GakTOpoB Ha CKOpPOCTb XUMHUYECKON peakiuu U T0JI0)KeHHWe XUMUUeCKOro
pPaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxxenne HeMmeta/uioB B [lepuoanueckord cuUCTeMe XWUMHUYECKHUX
snemeHToB [.. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS] UX aTOMOB. du3nuecKue
CBOMCTBA HEMeTa/I/IOB. AJIJIOTPONUSI HeEMeTa/UIoB (Ha MpuUMepe KUCJI0pOJa, Cephbl,
docdopa u yrieposa).

Bopgopop. Ilonmyuenue, ¢gusnueckre M XUMHYeCKHMe CBOWCTBA: peakLUd C
MeTa/ylaMU U  HeMeTa//laMM, BOCCTAaHOBUTeJ/IbHbIE  CBOMCTBA. [ 'WpU/BIL.
Ton/vBHbBIE 37IEMEHTBI.

lanorenbl. HaxoxxzieHve B TIpupoie, CriocoObl moayueHust, dhu3uueckue u
XMMUYeCKre CBOMCTBa. ['ajioreHOBOZOpOAbI. BakHelme KUCI0pPOACOAeprKale
coeuHEeHUs TasioreHOB. JlabopaTopHbie ¥ MPOMBIIIIEHHbIE CTIOCOOBI MOTyUYeHUs
rasioreHoB. [IpyMeHeHUe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o3o0H. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI TIO/TyUeHHs
KUciopoga. dusnueckre U XWMUUECKHEe CBOMCTBA U MPUMEHeHWe KHC/I0poja U
030Ha. OKCUZBI U IePOKCUTIBL.

Cepa. Haxoxzpenue B Tipupojie, CIIOCOOBI TIO/ydeHus, GU3NUECKHE WU
xumuyeckde cBorictBa. CepoBogopon, cynabduabl. Okcup cepwi(IV), okcup
cepri(VI). CepHuctas ¥ cepHasi KMCJIOTbI U WX cod. OCOOEHHOCTU CBOMCTB
cepHOU KUC/IOThI. [IpriMeHeHre cephl U e€ coeIMHeHUH.

A3or. HaxokgeHwe B TIpUpPOZe, CIIOCOOBI TIOMyueHHUs, (GU3NUeCKHe u
XMMMWYeCKHe CBOMCTBa. AMMMAK, HUTpUIbl. OKCH/Ibl a30Ta. A30THCTast U a30THas
KUCOTBI U UX coyii. Oco6eHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IprMeHeHue a30Ta
U ero coefiIMHeHUN. A30THbIe Y00peHuUs.

dochop. HaxoxgeHue B TPHUPOZe, CIOCOObI MOMyueHHs, (U3NUeCcKue U
xumuyeckue cBoiictBa. Pochuabl u pochuH. Oxcuabl docdopa, docdhopHas
KUcioTa U eé cond. IlpumeHeHue Qocdopa u ero coefuHeHul. PochopHbIe
y100peHus.

Yrnepon, HaxoxkieHWe B Opupoge. AJUIOTPOMNHbIE  MOAU(DUKALUU.
dusnyeckie W XUMHUYECKWe CBOWCTBA TIPOCTHIX BeIecTB, 00Opa30BaHHBIX
yriepogom. Okcup yraepoga(ll), okcupg yraepoga(IV), yronbHas KuciaoTa U eé
co/ii. AKTUBUPOBaHHbBIN Yyronb, afcopbius. ®ynnepeHsbl, rpadeH, yryiepojHbie
HaHOTPYOKU. IIpriMeHeHHe TPOCTHIX BEINeCTB, 00pPa30BaHHBIX YTIIEpO/IOM, U €ro
CcoeIMHEeHUH.

Kpemuuii. HaxokzeHre B Mpupofe, CrocoObl TosiydeHusi, (u3nueckde u
xuMuueckre couictBa. Okcuy kpemHus(IV), KpeMHUeBasi KWC/I0Ta, CUIUKATBHIL.
[IprMeHeHMe KpeMHUS U ero coeluHeHuM. CTeK/0, ero nojiyyeHue, BU/Ibl CTEK/IA.

[Tonoxxenue Meta/uioB B [lepuoinueckol cucTeMe XUMUUECKUX 3/1IEMEHTOB.
OcobeHHOCTH CTpPOeHMsI 3JIEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. OOrue
du3nueckue CBOMCTBa MeTa/yioB. [IprMeHeHHe MeTa/lJIOB B ObITYy U TeXHUKe.
CrnuiaBbl MeTaslIoB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHUd MeTa/uioB. OO6mue  criocobbl

T0JIyYeHusI MeTaJl/IoB: T'UJpOMeTalsTyprus, MIMPOMeTaJl/Typrus,
ynekTpoMeTasiyprusi. [loHsiTue o Koppo3uu MeTasioB. CrocoObl 3alliiThl OT
KOPPO3UH.

OOmiast xapakTepucTvka MeTa/uioB IA-rpyrimbl Ileprouueckoil CUCTeMBI
XUMHUUECKHUX 3yieMeHTOB. Harpuii U Kamui: 1osnydyeHue, ¢usnyeckue U
XUMUYECKHe CBOMCTBA, IPUMEHEHME TIPOCThIX BELLeCTB U UX COeJMHEeHHUH.

O6miass xapakrepuctika MetasuyioB IIA-rpynmbr Ilepuoguueckoil CUCTEMBI
XUMHUUECKUX 371eMEeHTOB. MarHuii W KajblLui: IoJydyeHue, (u3nueckde U
XUMUYeCKre CBOMCTBA, IIPMMEHEHHe IIPOCThIX BeLeCTB M UX COeJVHEeHUHU.
JKécTkoCTb BOJIbI M CIOCOOBI €€ yCTpaHeHUs.



AstoMUHMI: TIOy4YeHue, (r3nyeckrie U XUMUUeCcKue CBOMCTBA, MPUMeHeHUe
MPOCTOTO BellleCTBa M €ro coefuHeHUM. AMdOTepHble CBOWCTBA OKCUZA U
TUPOKCHUIA aTFOMUHUS, TUIPOKCOKOMILIEKChI aTFOMUHUS.

OO61asi  xapakTepucTUKa MeTa/uioB TmobouHbix moAarpymmn  (B-rpyrim)
[Tepuorueckol CUCTEMbI XUMUUECKUX 3/IEMEHTOB.

dusrueckre U XMMUYECKWe CBOKWCTBA XpOMa M ero coefrHeHU. OKCUbI 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 CBOWCTBA MapraHila U ero CoeJAvHeHU.
Baxueliive coepuHenusi MapraHua(Ill), wmapranuya(IV), wmapranga(VI) wu
mapranua( VII). I[lepmaHraHat Kaausi, ero OKAC/IUTe/IbHble CBOMCTRBA.

dusrueckre U1 XMMUYECKHe CBOMCTBA ’Kejle3a U ero coefvHeHud. OKCHZBI,
ruApokcubl U conu xene3a(ll) u xxeneza(Ill). [TonyueHne v nprMeHeHUe >kese3a
Y ero CIJIaBOB.

du3nyeckre U XUMUYECKHe CBOWCTBA Meiu U eé coeiuHeHUH. [ToyueHue u
TIpUMEHeHue MeJy U eé CoeJMHEeHUM.

[uHk: monyuyeHuwe, ¢u3UUeckue W XUMUYeCKhe CBOUMCTBa. AMdoTepHbie
CBOMCTBA OKCH/a M TU/IPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IprMeHeHue
L[MHKa Y ero CoeJHEeHUM.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
n3ydyeHre oOpas3l[OB HeMeTas/yIOB, TOpeHUe cepbl, ¢ocdopa, xesne3a, MarHus B
KUC/IOpOJe, U3ydyeHUe Ko/leKuu «MeTa/uibl M CIJIaBbl», B3aUMO/EWCTBUE
1[eJIOYHBIX U L1eJI0UHO3eMeJIbHbIX MeTalJIoB C BOJOU (BO3MOYKHO MCII0J/Ib30BaHUE
BH/leOMaTePUAJIOB), B3aUMOJEMCTBUE LIMHKA U JKejle3a C pacTBOpaMu KHUC/IOT U
111e/i0Uel, KaueCTBeHHbIE PeaKklid Ha HeopraHWyeckre aHUOHbI, KaTUOH BOJIOPO/a
M KAaTUOHbI METa/lJIOB, B3aUMO/IeICTBUE THJPOKCUIOB aJIOMUHUSI U LMHKA C
pacTBOpaMy KUCJ/IOT U I1e/I0Ueid, pelieHre 3KCIepuMeHTaIbHbIX 3aZad Mo TeMaMm
«[amorennl», «Cepa u eé coefuHeHUs», «A30T U dochop U UX COeIUHEHHUS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl HOOOUHBIX MTOATPYIII».

XHUMHUA Y )KU3Hb.

Posib XvMuM B 00ecriedyeHN YCTOMUMBOTO pa3BUTHS uesioBeuecTBa. [loHATHE
O HayyHbIX MeTOAAX TIO3HAaHUSI U MEeTOJOJIOTMM HAyUHOr0 HCC/IeJOBaHUS.
HayuHble MPUHIUITBI OpraHU3ali XUMUUeCKOro TIPOM3BO/ICTBA. [IpoMbIiilieHHbIe
CriocoObI MOTyueHUs] BayKHEHIIIMX BellecTB (Ha MprMepe MPOW3BO/[CTBA aMMHaKa,
CepHOM KHWC/IOThI, MeTaHo/1a). [IpombiiiieHHble CIOCO0ObI MOMyUeHUs] MeTalIoB U
Cru1aBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollled Cpefibl U ero IOC/Ie/ICTBUS.
Posib xuimun B 06ecrieueHUH SHepreTHUecKoi 6e301acHOCTH.

XuMUsi M 3[0pOBbe uesioBeKa. JlekapcTBeHHble cpexacTtBa. IlpaBusia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



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

Kocmetnueckre v mnap@romMepHble cpezacTtBa. beiToBasg xumus. IlpaBuna
6e30macHOTO MUCII0/Ib30BaHUsI TIperapaToB ObITOBOM XWUMWUKA B TIOBCEAHEBHOM
JKU3HMU.

XVMHUS B CTPOUTE/LCTBE: Ba)KHEMIIMEe CTPOUTE/bHble Marepuasbl (LeMEHT,
6eToH).

Xumus B CeIbCKOM X03siiicTBe. OpraHnyeckrie 1 MUHepasbHbIe YI00peHus..

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasibl, KPacKW, CTeK/IO, KepaMUKa.
Marepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3a7auu.

PacuéTel: Macchl BelllecTBa Wik 00bEMa ra3oB MO WU3BECTHOMY KOJIMUECTBY
BellleCcTBa, Macce wWid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeakiMM BellecTB,
Macchl (00BEMa, KOJMMYeCcTBa Bell[eCTBa) MPOAYKTOB peaklUM, eCIu OJHO W3
BelleCTB MMeeT TIpUMecH, Macchl (00BEMa, KOIMUecTBa BelecTBa) MPOAYKTa
peaklyy, ecJid OJHO W3 BeIecTB [JaHO B BHJe pacTBopa C OMNpeneléHHOU
MacCOBOM Jj0/lel pacTBOPEHHOrO BellleCTBa, MAaCCOBOW [IOIM W MOJSIPHOU
KOHLIEHTpAallMM BellleCTBa B pacTBOpe, [0JM BbIXOAA MNPOAYKTAa peakluud OT
TeOpeTU4YeCKU BO3MOXKHOTO.

MexripegMeTHbIe CBSI3U.

Peanmu3aiiusi  MeXIIpe]METHBIX  CBsi3ell Tpu  u3yueHWH oOient u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYLeCTBJ/ISETCS Yyepe3 UCIOJIb30BaHWe Kak
oOII[MX ecTeCTBeHHO-HAayUHbIX MOHSATUM, TaK U MOHATHM, TIPUHATHIX B OT/Ie/IbHBIX
rpeiMeTax eCTeCTBeHHO-HAyUYHOI0 [JUKJIA.

OOb11re ecTeCTBeHHO-HayUHbIe TIOHATHS: sIBJIeHUe, HAyYHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KiaccuUKalys, epuoAuUHOCTb, HabsoeHue,
v3MepeHue, SKCIIepUMEHT, MOZieJlb, MOZle/IMpOBaHue.

du3nukKa: Marepus, MUKPOMUDP, MaKpOMHp, aTOM, 53JIEKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKU YPOBEHD,
BeII|eCTBO, Teyio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, W/eanbHBIA Ta3,
(¢ur3nuecKue BeJIMUKHBI, eIMHULIbI U3MEepPeHHs], CKOPOCTb, SHEePIUsi, Macca.

Buosorusi: KneTka, opraHusM, Kocucrema, 6uocdepa, MeTabosm3M, Makpo-
¥ MUKDO3JIEMeHThI, Oe/TKH, >KUPbI, YT/IeBO/IbI, HyK/IeMHOBbIe KUCJIOTHI, (hepMEeHTHI,
TOPMOHBI, KpDYTOBOPOT BeL[eCTB U MOTOK SHEPTrUy B S5KOCUCTeMaX.

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

TexHosorusi: XMMu4eckass MPOMBILLIEHHOCTb, MeTa/UIyprusi, CTPOUTE/IbHbIE
MarepHrasibl, CeJIbCKOXO3MCTBEHHOEe TIPOU3BO/CTBO, IHILeBasi MPOMBILIIEHHOCTD,
(dapmareBTHUeCKas TIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYEeCKUX



rpernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3J/IeKTPOHHasi
TIPOMBILIEHHOCTb, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMEBI 110 XM
HA YI'TYBJIEHHOM YPOBHE CPEHEI'O OBIIEI'O OBPA3SOBAHUA

JINHHOCTHBIE PE3YJIbTATDI

B CoOOTBeTCTBHUM C CHUCTEMHO-/IeATeTbHOCTHBIM II0AXO/IOM B CTPYKType
JTMYHOCTHBIX pe3y/IbTaTOB OCBOEHWS TIpeMeTa «XHUMHS» Ha ypOBHE CpeJHero
obmiero o0pa3oBaHUsI BbIJe/ieHbl  C/efyIOIe COCTaBJISIOIIMe: OCO3HaHHUe
00yuarolUMHUCSI POCCHHUCKOM TPa)KJaHCKOWM WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH 1 CaMOOTIpe/ie/IeHHI0; HalMure MOTHBAIUH K
0o0y4eHMIO; TOTOBHOCTbH M CIIOCOOHOCTb OOYYarolUXCsi PYKOBO/CTBOBATHCS
NMPUHATBIMU B 0OI[eCTBe TMpaBWlaMM UM HOPMaMM TIOBeJleHUs; Haauuue
IIPaBOCO3HAHUS, 3KOJIOTHUECKON KY/IbTYPbl; CIIOCOOHOCTL CTaBUTh L€/ U CTPOUTH
YKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHWS TpeAMeTa «XWUMUS» OTPaXKaroT
c(OpMUPOBAHHOCTb OMbITAa TI03HABATEJBLHOM U TIPAKTUUECKOMW [1esiTeIbHOCTU
o0yuaroIuXxcs B Mpoljecce peanu3aljii oOpa3oBaTebHON JesITe/TbHOCTH.

JINUHOCTHBIE pe3y/lbTaTbl OCBOEHHWS TpeAMeTra «XWMHs» OTPaXKaroT
chOopMHUPOBAHHOCTh OTIbITA TI03HABATENBHOM U TIPAKTUUECKOMW [1esiTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3aliii obpa3oBaTesibHON JesiTelbHOCTH, B TOM
YKc/ie B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

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

TIpe/ICTaB/eHUsT O COLMAJbHBIX HOpMax M TMpaBWaX MEeXIUUYHOCTHBIX
OTHOIIIEHUH B KOJI/IEKTUBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWM y4yeOHBIX U T03HaBaTeIbHBIX 3a/lay, BBIIOJHEHUU
XUMHUECKUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWUMAaTh U TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI ]PYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YueOHOI /esTeTbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUA:

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

yBa)KeHUsT K TIPOIlecCy TBOpuecTBa B 00/aCTU TeOpUM M TIPAKTHUYeCKOTO
TIPWIOXKEeHUSI XUMHUM, OCO3HAHUSI TOTO, 4YTO JaHHble HAayKU eCTb pe3yJbTaT
JUIATeNbHBIX ~ HaO/MOJeHWH, KpOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TIOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTUKOB;



WHTepeca W II03HaBaTeIbHBIX MOTHBOB B TOAYYEHHUH U TIOC/IEAYIOIEM
aHa/iM3e UHQOPMAILUK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHuS;

CrIoCOOHOCTH OLIeHMBATh CUTYAl[MH, CBsA3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOWX TOBApHIIeN C
TO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeCTBUM
MOCTYTIKOB,;

4) popMuUpOBaHUA KY/ILTYPHI 3/[0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienrs TipaBui Ge3oracHoro obpaileHvss C BellleCTBaMH B ObITy,
TOBCeJHeBHOM >KW3HH, B TPY/IOBOU JIesITe/IbHOCTH;

MOHUMAaHWs 1[eHHOCTH TIPaBWI WHAWBUYAJIbHOTO U  KOJUVIEKTUBHOTO
6e30macHOr0 MoBe/IeHUsI B CUTYALUsX, YTPOKAIOIIHX 3/J0POBBIO U KU3HU JIIO/Iel;

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

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ie/10BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTY;

YCTAHOBKM Ha AaKTUBHOE YyyacThe B pellleHUuM TMpPaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIKOJbI);

WMHTepeca K MPakTUYeCKOMY H3yueHHIo Mpodeccuii pa3iuuHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTPeIMEeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY[Ly, JFOASM TPy/la ¥ pe3ysbTaTtaM TPYAOBO /esaTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUHU
obpa3zoBanHus, Oyayiiedi mpodeccuyd W peanu3al[iid COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeH K XMMHU, UHTEPeCOB U
noTpe6GHOCTeM 0011IeCTBa;

6) 3K0/10r14ecKoro BoCIIUTaHUsA:

9KOJIOTUYECKH I11e/1ec000pa3HOro OTHOINEeHUs K TMPHUPOZie KaK HCTOUHHUKY
CYII[eCTBOBAHUS JKU3HU Ha 3eMie;

MOHUMaHHWs TJ/I00anbHOTO XapakTepa SKOJOTMUecKUx MpobseM, BIUSHUS
9KOHOMMUECKUX TTPOIIeCCOB Ha COCTOSTHUE MPUPO/IHOMN M COLIMA/ILHOMN Cpe/ibl;



OCO3HaHUS HeOOXOAWMOCTH WCITIONB30BaHUS [JOCTIKEHUM XUMWUU /IS
pellieHKs BOIPOCOB paLlMOHaIbHOTO NPHUPO/0I0J/Ib30BaHUS;

AKTUBHOTO HETpUATUS [IeWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM Cpefie, YMEHUs MPOTHO3UPOBATh HeOJ/IaroNpUsTHbIE KOJIOTHUYEeCKHe
TM0CJIe/ICTBUS MpeANPUHUMAaeMbIX AeMCTBUIN U MpeIoTBpalliaTh UX;

Ha/IM4usl Pa3BUTOTrO 3KOJIOrMYECKOr0 MbILUIEHUS], SKOJOTMYeCKOU KYJ/IbTYPhI,
OrbITa JlesITe TbHOCTH 9KOJIOTMYeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTe/lbHOM, KOMMYHUKAaTUBHOW U COLIAAIbLHOM
MpaKTHKe, CMOCOOHOCTH W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITh HZE0JIOTHH
xemodobuu;

7) e HHOCTH HayYHOT0 MO3HAHUA:

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

MOHUMaHUsl ClelU(PUKA XUMHUM KaK HayKy, OCO3HaHUs €€ poiu B
dbopMUpOBaHMY PpalMOHANBLHOTO HAyYHOT'O MBbIIIJIEHUS, CO3/]JaHUH 11eJIOCTHOTO
TIpe/iCTaBeHuss 00 OKPY’KaroIlleM MHpe KaK O eJWHCTBe MPHUPOJbI U uesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM U pellleHuH TIpobsieM cOoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBWIK3AlIUM: B €€ TyMaHUCTUUYECKOW HalpaB/leHHOCTH W BaXXHOW pOJd B
CO3/laHMY HOBOW 0a3bl MaTepua/sbHOM KY/JIbTYPhl, B peIIeHWd T100aTbHbIX
1po0/ieM yCTOMUMBOTO PAa3BUTHS Ue/IOBEUECTBA — ChIPhEBOM, SHEPreTUUeCKOH,
TTUITIEBOM M 3KO0JIOTUUeCKOW 6e301aCHOCTH, B Pa3BUTHH MeJUIMHBI, 00ecrieueHuu
yCJIOBUM yCHEIIHOro TPY/la U 3K0JIOTMueCcKy KOMGMOPTHOM >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEHHO-HAayYHOW TPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH MeETO/IOB
T03HAHWsA, WCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
To/TyuyaeMble 3HaHUSA JJi aHa/li3a U 00bsICHEHUS SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHHUH, yMeHus JiesiaTb 000CHOBaHHBIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOILIUXCSd [JaHHBIX C LeJbl0 [OJyueHus
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHWUYECKWe 3HaHWS /151
peliieHUsI IP0o6JieM B peanbHBIX KU3HEHHbIX CUTYalUsX;

MHTepeca K M03HaHUI0, UCC/IeI0BATe/IbCKOU JesiTeNTbHOCTY;

TOTOBHOCTM U  CIIOCOOHOCTM K  HeIpepbiIBHOMY 00pa3oBaHMIO U
camMo00pa30oBaHUIO, K AaKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAHUU 110 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

MHTepeca K 0C0O0eHHOCTSM Tpy/la B pa3iuMuHbIX chepax mpodeccroHaabHON
JesITeIbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpeMeTHbIe pe3y/bTaTbl OCBOEHHUS MPOTPaMMbl TI0 XMMUU Ha YPOBHE
cpeznHero o61iero o6pa3oBaHus BK/IIOUAKOT:

3HauuMMble A8 (OPMHUDOBAaHHS  MHUPOBO33peHHUS  OOyuaromxcs
MeXIUCLUTITMHADHBIe (MeXXIIpeJMeTHbIe) oOIjeHayuyHble TOHSTHS, OTPa’karolue
1[eJIOCTHOCTh Hay4YHOM KapTUHbI MHpa U CHelu(pUKy MeTO[0B T103HaHUS,
WCIIO/Tb3YEeMBIX B €CTeCTBEHHBIX HayKax (MaTepusi, BellleCTBO, SHEPTUsl, sSIBJIeHUeE,
Tpoliecc, CUCTeMa, Hay4yHbll (PakT, TIPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/iefloBaHue, HaO/MoieHre, U3MepeHue, IKCIIePUMEHT U JIPYTHe);

yYHUBepcanbHble yueOHbIe JeHCTBUS (TI03HABaTe/bHble, KOMMYHHKAaTHUBHbIE,

peryasiTUBHBIE), obecrieunBaroLLe (opMHUpOBaHUe (PyHKLMOHATbHOU
IPaMOTHOCTH U COLIMATbHOM KOMITETeHLIUH 00yYaroLuXcs;
CTIOCOOHOCTD obOyyJarommxcs WCTI0/Tb30BaTh OCBOEHHbIe

MEXIUCIIUTTMHAPHBIE, MUPOBO33peHUYECKHEe 3HAaHUS U YHUBEPCA/IbHbIe yueOHbIe
JIeMCTBUS B MO3HABATE/IbHOU U COLIMA/IbHOU MPAKTHKe.

MeTtarnpeiMeTHble pe3yabTaThbl OTpaXkalOT OBJafieHHe YHHBepCaJbHbIMU
y4eOHbBIMH ~ TIO3HaBaTe/bHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/ISTUBHBIMU
JIeCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBHS

1) 6a30BbIe JIOrHUECKHE AeHCTBUA:

camMoCTOSITelbHO ~ (hOpPMy/MpPOBaTb W aKTyaJu3WpoOBaTh  IpoO/eMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTh Leau [JesTebHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCIIO/Ib30BaTh TP 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;

BbIOMpDAaTh OCHOBAaHWS W KPUTEPUM [I KiaacCU(UKAIMM BeIecTB U
XAMMWYECKUX peakIui;

yCTaHaB/IMBaTh MPUUYMHHO-C/IEJCTBEHHbIE CBSI3M MEX[y H3yyaeMbIMHU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe pacCyXJeHUsi (MHAYKTUBHbIE, [eJyKTUBHbIE, T10
aHaJIOTuM), BbISB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJ/TMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

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



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

2) 0a3oBbIe UCC/IE0BATEILCKHE IeHCTBHUS:

BJIaZIeTh OCHOBaMH METO/I0B HAayYHOTO TO3HAHWSI BelleCTB U XUMMUUECKUX
peakLuu;

dhopMyMpoBaTh 11e/1M 1 3a/laul UCC/e/I0BaHusl, UCII0Mb30BaTh MOCTaBIeHHbIE
U CaMOCTOsITeNIbHO C(hOpPMYJ/IMpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HaHWsI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZIeTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAaHUS U TIPOBe/IeHUs
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIEHCTBOBAaTh YMEHHUSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJHMPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/IATh 000CHOBAaHHBIN OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/0BaTeIbCKOM UM TPOEKTHOMU
JesiTe/IbHOCTH, TIPOSIBJISAITH CMIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKWX 3ajay, MPHMEHEHUI0 pa3/IMYHbIX
MeTO/IOB TT03HAHUSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
TOMyJIsipHasi JiuTepaTypa XWUMHUUeCKOTO COJ/lep>KaHus, CIIpaBOuYHble Moco0us,
pecypcbl VIHTepHeTa), aHa/IM3UpPOBaTh MH(OPMALUIO pa3/MuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

(dbopMyIMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMalMM, HeoOXoAUMON /71  BBIOMHEHUs y4eOHBIX —3ajjay
oIpezie/IeHHOrO THIIA,

nproOpeTaTh OMBIT HCTIO/B30BaHUSI HWH(POPMAIJMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHUW Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOAITeJTbHO  BbIOMpaTh  ONTUMaNbHYIO  (GoOpMy  TIpe/iCTaB/IeHUS
uHbopMalyu (cxembl, TpadUKU, AUArpaMMbl, TaOIHUIIbI, PUCYHKHU U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIA fA3bIK B KadecTBe Cpe/cCTBa Ipu pabore ¢
XMMUUeCKOM HWH@OpMaluel: TMpUMeHSITb MexXIpeaMeTHble (dbusnueckue U
MaTeMaTHh4yecKye) 3HaKHu U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATypYy;

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

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



3a/laBaTh BOTIPOCHI T10 CYILIeCTBY 00CY»KAaeMOii TeMbl B X0/le Araiora U/
JIVCKYCCHU, BBICKA3bIBaTh U/leH, (POPMYJIHPOBATh CBOM IPE/IJI0KEHUS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeJIOKEHHOU 3a/1auH;

BBICTYIIaTh C Ipe3eHTal[dell pe3y/bTaTOB I103HABATE/ILHOM eSITe/IbHOCTH,
TI0JTyUYE€HHBIX CAMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHHUKAMU TTPU BHITIOJTHEHUH
XUMHUECKOT0 3KCIIepHMeHTa, TTPAKTHUeCKOH paboThI 10 HCC/IeJOBAaHUIO CBOMCTB
H3yJaeMbIX BeIIeCTB, peanu3aljii yueOHOro 1poeKTa, U (h)OpMy/IMpPOBaTh BHIBO/IBI
10 pe3y/jbTaTaM MPOBEeAEHHBIX MCC/IeA0BAHUIN IyTEM COrJIACOBAHUS TO3ULIUN B
xo/ie 06CcyKaeHus: 1 0OMeHa MHEeHUSIMH.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHHZ

CaMOCTOSITeJTbHO TIJIAaHUPOBaTh W OCYLIECTB/SATb CBOK T03HABATe/bHYHO
JesITe/IbHOCTb, Ompefienisia eé 1ed W 3a/auyd, KOHTPOJIUPOBaTb U IO Mepe
He0OXOIMMOCTA KOPPEKTHPOBATh Tpe/jlaraeMblii  aJlfOPUTM  JIeMCTBUM  TIPH
BLITIOJTHEHUU Y4eOHBIX M MCC/e[ioBaTeNbCKUX 3aflau, BbIOMpaTh Haubosee
3¢ dexkTUBHbIM CrOCO0 WX pellleHUs C yYETOM TIOJyUeHHWs] HOBBIX 3HAHWMA O
Bel|eCTBaX U XUMHUYECKUX pPeakLusiX;

OCYLLECTB/ISITh CAMOKOHTPOJIb JeSiITe/lbHOCTU Ha OCHOBe CaMoOaHa/lIu3a W
CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATbBI

[TpenMeTHBIe pe3ybTaTbl OCBOEHHS MPOTrPaMMBbI 110 XMMUM Ha yT/1y0/1éHHOM
YPOBHe Ha YpOBHe cpejHero o0irero oOpa3oBaHUs BK/IHOYAIOT cCrieljuduueckrie
AJis1 yueOGHOTO TipeiMeTa « XUMUs» HayuHble 3HAHUS], yMEHHs U CIIOCOObI /leficTBUiA
10 OCBOEHHIO, UHTepPIIpeTaliui U rnpeoOpa30oBaHUI0 3HAHUM, BUbI JesiTeIbHOCTU
M0 TMOJyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWU B pa3/MUHbIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYaLUsiX, CBSI3aHHBIX C XUMUeil. B
nmporpaMMe TI0 XUMHUM TpeJMeTHble pe3y/bTaTbl MpeACTaB/leHbl [0 ToAam
W3y4yeHwusl.

10 KITACC

[IpenmeTHble pe3y/nbTaTbl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb TIPE/ICTaB/J€HUU: O MeCcTe W 3HaueHUM OpraHu4yecKou
XUMHUHM B CHCTe€Me eCTeCTBEHHBbIX HayK W e€ po/jiM B o0ecrieueHWH YCTOWMUHBOTO
Pa3BUTHS UesioBeuecTBa B pellleHWH MpobJsieM 3K0/IOTUYeCKOM, SHepreTUuecKon 1



nuiLeBo 6e30MacHOCTH, B Pa3BUTHUM MeAWLIMHBI, CO3ZIJAHWM HOBBIX MaTepHasoB,
HOBBIX VICTOYHUKOB SHepruu, B obecrieueHUH paLMOHaILHOT O
MIPUPO/IOTIOb30BaHus, B (POPMUPOBAHMM MHMPOBO33peHUsI U 001ell KyJ/IbTyphbl
ye/loBeKa, a TaKKe SKOJOrMuecku OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3/J0POBBIO Y IPUPOJHOMU Cpejie;

B/a/leHMe  CHUCTeMOM  XMMMUeCKHWX  3HaHWW, KOTOpasg  BKJIIOUaeT:
OCHOBOIIOJIArarolye MoHATHUS — XUMUUECKUU 3JIEMEHT, aTOM, Ip0 U 37IeKTPOHHas
obosouka aroma, Ss-, p-, d-aTOMHble OpOWTa/MM, OCHOBHOe U BO30OYKIEHHOE
COCTOSIHUSI aTOMa, TuOpuAW3aLKsl aTOMHBIX opOuTased, WOH, MOJEKYa,
BaJIeHTHOCTb, 3/1eKTPOOTPULIATE/IbHOCTb, CTeNleHb OKUC/IeHUS, XUMUUeCKasl CBA3b,
MOJIb, MOJISIDHasi Macca, MOJISIPHbIN 00bEM, yI/iepoJHbIN CKeJleT, (yHKIMOHaIbHas
Ipynmna, pajukajg, CTPYKTypHble (opMmy/ibl (pa3BépHyThle, COKpALLEHHBIE,
CKeJleTHble), W30MepHusi CTPYKTypHas U TPOCTPaHCTBeHHasi (TeomMeTpryeckKas,
OINTMYecKasi), W30Mepbl, T'OMOJIOTUYECKWUN PpsZl, TOMOJIOTH, YTJIeBOJOPO/BI,
KUCJIOPOJ- U a30TCOJep’Kalljie OpraHuyeckde COeUHEHMs, MOHOMep, MOJIMMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJ/IIDHbIE COeJVHEHHs; TEeOPUH, 3aKOHBI
(nepuognuecku 3akoH [. . MenzgeneeBa, Teopusi CTPOEHHs OpPraHUYECKUX
BewjectB A. M. ByT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl BeleCTB, 3aKOH COXPaHEeHUs
Y TpeBpalleHus] SHEPrUM TIpU XUMHUYECKHMX peaklusX), 3aKOHOMEpPHOCTH,
CMMBOJIMUECKUM f13bIK XUMHWHM, MUPOBO33pDEHYeCKHe 3HaHMS, JieXXallie B OCHOBe
MOHWMaHHsI TIPUUMHHOCTH M CUCTEMHOCTU XUMHUUECKUX SIBJIEHUM; TIpe/iCTaBIeHUs
O MeXaHu3Max XUMHUYeCKUX peaklyd, TepMOAUHAMUUYECKHX U KHUHEeTUYeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHMsi, 0 B3aMMHOM BJIUSIHUM aTOMOB U TPy aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA M Me30MepHbIU 3(pdeKThl, opueHTaHTsl 1 1 II pona);
dakToNnOrMuecKrue CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOAy4YeHUHd U 0e30macHOM
MCTIOb30BaHUM Ba)KHEMILMX OpraHUuYecKuX BelecTB B ObITY M IPaKTHYeCKOM
JesiTeIbHOCTU ~ YesioBeKa,  OOIIMX  HayuHbIX  TMPUHLMIIAX  XUMHUUECKOro
TIPOU3BO/ICTBA (Ha MpUMepe MPOM3BO/CTBA METAHOJIa, epepaboTku HeTH);

c(OpMUPOBAHHOCTb YMEHMI1: BBISB/ATH XapaKTepHble IPU3HAKW TOHSATHUH,
yCTaHaB/IMBaTh MX B3aWMOCBS3b, WCII0/Ib30BaTh COOTBETCTBYIOLME TOHATHS MPU
OMMCaHWUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYeCKUX COeMHEeHUM;

c(OpMUPOBaHHOCTb YMEHUM:

VICTI0/Tb30BaTh XUMUUECKYH0 CHMBOJIMKY [/l COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) (POPMYJ/1 OpraHnuyecKux
BeLL[eCTB;

COCTaBJIATh YPaBHEHUSI XWUMUUECKUX PeaklMd M pacKpbIBaTh MX CYILIHOCTH:
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklMid  TOCPeACTBOM  COCTaBJIeHUS
5/IEKTPOHHOTr0 0aslaHca 3TUX peaklUid, peakLuil HOHHOrO oOOMeHa MyTéM
COCTaBJIEHUS UX TOJIHBIX U COKPAIEHHBIX MOHHBIX YPaBHEHUN;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeIeCTB /11 WIIKCTPaLyu
VX XUMUYECKOTr0 U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAaHHOCTb yYMEHHWM: yCTaHaB/IWBaThb MPUHAZJ/IEKHOCTh HM3yUeHHBIX
OpraHMYeCcKMX BeIecTB MO KX COCTaBy U CTPOEHUIO K OIpe/ie/IEHHOMY
K/IacCy/Tpynmne COeJWHEeHWM, [JaBaTb MM Ha3BaHWA [0 CUCTEMaTUUeCKOU
HoMeHknaType (IUPAC) v npuBOAWUTH TpHBUA/lbHble Ha3BaHWS /i OTZAeE/IbHBIX
Tipe/iCTaBUTe/Ield OPraHMYeCcKuX BellecTB (STW/IeH, alleTWIeH, TOMYO0s, TJIMLEepPHUH,
STUIEHIJIUKOJ/Ib, (eHOJI, (opmasblerufi, aneTaabJerusi, aneToH, MypaBbHHas
KUCJIOTa, YKCYCHAasi KMCJI0Ta, CTeapUHOBAs1, OJIEMHOBAsA, NTaIlbMUTUHOBAsI KUC/IOTHI,
TJIMLYH, ajlaHuH, MajbTo3a, ()PYKTO3a, aHWIWH, AWUBWHW/, U30MPEH, XJIOPOIIPEH,
CTUPOI U [IpyTrue);

c(hOpMUPOBAaHHOCTb YMEHUs1 OMpeJesiTb BUJ XUMWUUECKOM CBSI3U B
OpraHhuYeCKUX COeAVHEHHAX (KOBa/leHTHass Y WOHHAas CBsi3b, O- W TI-CBf3b,
BOJIOPOZHAs CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KEHUS] TeOpPUM CTPOeHUs
opraHuueckux BeiriectB A. M. Byt/iepoBa /151 00bsICHeHHST 3aBUCUMOCTH CBOWCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHWMe,
dbu3nueckue M XUMHUYECKWe CBOMCTBA TUIMUHBIX TMpeACTaBUTe/ed pa3/IMuHbIX
KJIaCCOB OPraHUYeCKUX BellleCTB: aJKaHOB, LUK/IOAJKaHOB, aJIKeHOB, ajKaJueHOB,
aJIKMHOB, AapOMaTUYeCKUX YTJIeBOJOPOJOB, CIHUPTOB, albleru/ioB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTLIX U CIOXKHBIX 3(UPOB, >KUPOB, HUTPOCOEJUHEHUIN U
aMWUHOB, AMMHOKHC/IOT, OesKoB, yriaeBofioB (MOHO-, AW- W TIOJMCaxapy/iOB),
WTKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIUX XWMUUECKHMX PpeakUWd C WCHO0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHMsI TO/JTBEP)K/aTb Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTTIOCOOHOCTH OpraHUueCcKuX CoeJuHeHU OT
KPaTHOCTU U TUMNA KOBAJIEHTHOU CBSI3U (0- U T-CBSI31), B3aUMHOTI'O BJIUSIHUSL aTOMOB
Y TPYIIIT aTOMOB B MOJIEKyJIax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJJOPO/HOTO
ceipbsi  (HedTh, TPUPOAHBIA Ta3, Yroyb), CIOCOObI €ero TepepaboTKU W
MpaKTUUeCKoe MprMeHeHHe MPOAYyKTOB repepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUS] CHUCTEMOM 3HAHUW O eCTeCTBeHHO-HayUHbIX
MeTOo/laX MOo3HaHUsl — HabJtoleHny, U3MepeHrH, MOJeTMPOBaHNH, SKCTIepPUMeHTe
(peasibHOM U MBIC/IEHHOM) YU YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHHUs TIPUMEHSTh OCHOBHBbIE oreparuu
MBIC/TUTE/ILHOM [leATe/IbHOCTH — aHajiu3 W CHUHTe3, CpaBHeHHWe, 0000iieHue,



CUCTeMaTH3allI0, BbIsSIBJIeHUe TPUUMHHO-C/Ie[CTBEHHBIX CBs3€l — sl U3yueHus
CBOWCTB BeLeCTB U XMMUUECKUX PeaKLui;

c(hOpMHUPOBAaHHOCTb YMEHMM: BbISB/ISTh B3aMOCBSI3b XUMHUUECKUX 3HAHUU C
TIOHATUSIMA U TIPEJICTaB/eHUSIMUA JIDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [Isi
b6omee 0CO3HAHHOTO TIOHMMAHUS CYIIJHOCTH MaTepHaJbHOTO eAWHCTBA MMUPa,
WCTI0/Tb30BaTh CUCTEMHbIe 3HaHHWS 0 OPraHUUeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOrHO3MPOBAHUS SIBJIEHUM, UMEIOIHUX eCTeCTBeHHO-HayUHY0 IIPUPO/Y;

chOpMUPOBAHHOCTh ~YMEHUW: TIPOBOJIUTH PACUETHI 10 XUMHUYECKUM
dbopMysiaM M ypaBHEHUSIM XMMUUeCKUX peakiuil C UCM0Jib30BaHUeM (hr3UUeCKuX
BeMUMH (Macca, OOBEM Tra30B, KOJMYECTBO BeIeCTBAa), XapaKTepU3YHOIIUX
BellleCcTBa C KOJIMUECTBEHHOW CTOPOHbBI: PacyéThl MO HAXOXKIEHUI0 XUMUUeCKOM
dbopMy/ibl BellecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUUECKHUX 371eMEeHTOB,
TIPOZAYKTaM CrOpaHwsl, TJIOTHOCTU Ta3000pa3HbIX BelleCTB;

chOpMUPOBAHHOCTh YMEHU: MPOrHO3UPOBAaTh, aHAJIU3MPOBaTh U OL|EHUBAThb
C TO3WIMHA  JSKOJOrMYecKor  6e30MacHOCTH  TIOC/TeACTBUS  ObITOBOM U
MIPOU3BO/ICTBEHHON  JIeSITeIbHOCTU  UesioBeKa, CBsS3aHHOM C TmiepepabOTKoOM
Bell[eCTB, UCIO/Ib30BaTh IM0J/IyYeHHbIe 3HAHUS /1JIsl IPUHSATUSI TPAMOTHBIX pelleHui
npo6sieM B CUTYaLMsIX, CBSI3aHHBIX C XUMUEH;

chOpMUPOBAaHHOCTh YMEHHI: CaMOCTOSITe/IbHO TIJITAHUPOBAaTb U TMPOBOJUTH
XUMUYECKU SKcriepuMeHT (TlojiydeHHMe W W3yueHHhe CBOMCTB OpraHh4YecKux
Bell[eCTB, KauyeCTBEHHble peaKlUU Yr/aeBOAOPOJOB Ppa3/UUHbIX K/IacCOB W
KUCJIOPOACOIepXKallliX OpPraHUUeCKuX BelecTB, pelleHue >SKCIepUMeHTaTbHbIX
33/lau 10 pacro3HaBaHUIO OpraHWYyecKuX BelecTB) C CcoO/OZeHreM TpaBU
6e3omacHoro ofpailieHysi C BelllecTBaMM U JlabopaTopHbIM 000py/j0BaHKEM,
dbopMmynupoBath 1ieflb WCCAe[OBAaHUS, TIPE/CTaB/sATb B pas3iduHON (dopme
pe3yJbTaThbl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

cobsrofjaTh TIpaBU/Ia 3KOJOTUUYECKH 1[eieco000pa3HOro moBefieHusi B ObITY U
TPY/JOBOU [1eAITe/TbHOCTU B LIe/IsIX COXPAaHEeHUs] CBOEro 3/0POBbs, OKpY»Karollei
TIPUPOJHOW Cpe/ibl U JOCTHKEHHs €6 yCTOMUMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUECKOTO [IeHiCTBUS Ha J»KUBbIe OpraHWU3MbI
orpe/ie/IEHHbIX OPraHUUeCKUX BellleCcTB, MOHKUMasi CMbIC/ roka3aTens [T1K;

aHa/IM3UPOBaTh 1jesieco00pa3HOCTb TIPUMEHEHHsI OPTaHUYeCKHX BeIeCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3PeHHsI COOTHOIIIEHUST PUCK-TI0/1b3a;

c(OpMUPOBAHHOCTh YMEHHM: OCYLIeCTB/ATh LieJieHarpaB/ieHHbIA TOUCK
XUMHUUeCKON MHGOpPMAI[MU B PA3/IMUHBIX UCTOYHHUKAX (HayuHasi ¥ yueOHO-HayuHast
JuTeparypa, Cpe/icTBa MacCoBOM MH(opMaly, IHTepHeT U Apyrue), KpUuTUUeCKu
aHa/IM3UPOBaTh XMMHUUYECKYI0 MH(pOpMaI[uio, TilepepabaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C IIOCTaB/IEHHOMN yueOHOM 3a/iauei.



11 KITACC

[TpenmMeTHbIe pe3y/ibTaThl OCBOeHHsI Kypca «OOliljasi ¥ HeopraHhyeckas
XUMUSI» OTPaXkatoT:

c(hOpMUPOBAaHHOCTb TIpe/JCTaB/JI€eHUN: O MaTepuaJbHOM eJIUHCTBE MHPa,
3aKOHOMEPHOCTSIX W T103HAaBaeMOCTH SIBJIeHUM TPUPOJbI, 0 MecTe W 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBEHHBbIX HayK W eé po/jiu B obecrieueHWH YCTOWMUHBOTO
pa3BUTHUS], B pellleHuHd Mpo0/ieM 3KOJOrMYecKoM, SHepreTHUYecKOou U TIUITIeBOU
6e3011acHOCTH, B Pa3BUTHU MeJUIIMHBI, CO3/IJaHMM HOBBIX MaTepUasioB, HOBBIX
WCTOYHWKOB SHEPruM, B oOecrieueHWM paljMOHAJbHOTO TPUPOZOII0/Ib30BaHus, B
dbopMrpOBaHMYM MHPOBO33peHHsI U 00lell Ky/JbTypbl YejiOBeKa, a Takxke
9KOJIOTMUYeCKM 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/[0POBbIO U TIPUPOJHOU
cpeze;

BJIaJleHhe  CUCTEMOM  XUMHUYECKMX  3HaHMM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIIOJ/IArarolye TIOHSITUSI — XUMWYECKWW 3JIeMeHT, aToM, $pO0 aToMma,
M30TOIIbI, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHble OpOUTa/M, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, THOpHAM3al[isi aTOMHBIX OpOWTasiel, WOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPHULIATE/TbHOCTh, CTeleHb  OKWUC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTa/uyidueckas, BOAOPOJHas),
KpUCTa//IMUeCKasi pelliéTka, XWMHUYeckas peakiusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 3JIEKTPOJUTHYECKasi AUCCOLMAalLUs, CTeleHb [IUCCOLUALUY,
BOZIOPO/IHbIM TOKa3aTesib, OKUC/IUTE/b, BOCCTAHOBUTE/b, TeII0BOM 3¢ deKT
XUMUYECKOM peakliuM, CKOPOCTb XUMUUECKOU peakliy, XMMUUeCKOe PaBHOBECHE;
TeOPUM M 3aKOHBI (TeopHus 3/IeKTPOJUTUUECKOW AUCCOLMallid, MepUuoJuyecKUil
3akoH .M. MeH/ie/ieeBa, 3aKOH COXpaHeHUs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TipeBpallleHys] SHePTruy MPU XUMUUeCKUX peaklysX, 3aKOH MOCTOSTHCTBA COCTaBa
Bel[eCTB, 3aKOH [eWCTBYIOLIUX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK
XMMUHU, MHUPOBO33DEHUECKHe 3HaHHWs, JeXalllué B OCHOBe T[IOHHMMaHUs
MPDUYMHHOCTA W CUCTEMHOCTHM  XUMHUYECKUX  SBJI€HWW;  COBPEMEHHbIe
TIpe/iCTaB/ieHHsi O CTPOEHHH Bell[eCTBAa Ha aTOMHOM, HOHHO-MOJIEKY/ISIPDHOM U
HaZIMOJIEKY/IIDHOM ~ YDOBHSIX; TMpEeJCTaB/eHUsI O MeXaHU3Max XUMHUYEeCKHUX
peakiuii, TepMOJWHAMUUECKHX U KUHETUUYECKUX 3aKOHOMEPHOCTSIX  HUX
MPOTEKaHUsi, 0 XWUMUYECKOM DaBHOBECHM, paCTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosiornueckre CBeZieHWs O CBOMCTBAaX, COCTaBe, TOJyueHUH W Oe3oracHOM
WCTI0/Tb30BaHUHM Ba)KHEUIIIMX HeOpraHM4eCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesiTeTbHOCTU ~ uesioBeKa, OOIMX  HayyHbIX TMPUHIMIAX  XUMHUUYECKOTO
TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh yYMEHM: BBISIBJISAITh XapaKTepHble TPU3HAKW TTOHSTUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLME TMOHSTUS MPHU
OMNMCaHWW HeOPraHWYeCKUX BeIlecTB U UX TpeBpalleHul;



c(OpMUPOBAHHOCTb yYMEHUSI HCII0/Ib30BaTh XUMUUECKYH) CUMBOJIUKY [JIs1
cocTaB/eHUs:s (OpMyJl BelLleCTB M  YpPaBHEHUM XUMUYECKMX  peaklui,
cuctematnyeckyro HoMeHKatypy (IUPAC) u TpuBHabHbIe Ha3BaHUS OT/EIbHBIX
BellleCTB;

c(OpMUPOBaHHOCTb YMEHUsI OTpe/ie/IsiTh BaJIEeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUUECKUX 3/IEMEHTOB B COEJUHEHMSIX, BUJ, XMMHUUECKOU CBSI3U (KOBaJIeHTHas,
VOHHAasl, MeTa//Inyeckasl, BOAOPOJHAas), THUI KPUCTA/UIAMYECKOM PEeLIETKU
KOHKDETHOT'O BellleCTBa;

c(OpPMUPOBAHHOCTb yMeHHsI OOBSICHATb 3aBUCHMOCTb CBOWMCTB BeI|eCTB OT
BUJla XWUMHUYECKOW CBSI3M W THMA KPUCTA//TMYECKOM PeIéTKA, OOMEeHHBbId H
JIOHOPHO-aKLeNTOPHbIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

CcOpMUPOBAHHOCTb  yYMEHWM:  KJaCcCU(ULIMPOBaTh:  HeOpraHhvyeckue
Bell[eCTBa I10 UX COCTaBy, XUMUUECKHUe peakLMK 110 pa3/IMYHbIM Ipr3HaKaM (UMCLy
Y COCTaBy pearvpyrollyx BelLecTB, TEIIOBOMY 3((eKTy peakuyy, W3MeHEHUIO
CTerleHel OKUC/eHUs] 37eMeHTOB, 00paTMMOCTH, YyuaCTHIO KaTaju3aropa W
ApyTHe); CaMOCTOSITe/IbHO BIOMPAaTh OCHOBAHUS Y KPUTEPUH JJisi KIacCUpUKaIIU
M3y4yaeMbIX Bell[eCTB U XMMUYeCKUX peakLui;

c(OpMUPOBaHHOCTb YMeHUs PacKpbIBaTb CMbIC/ NTEPUOAUUECKOro 3aKoHa /1.
. MeHienieeBa U IeMOHCTPHPOBATh €r0 CUCTeMaTU3UPYIOLYI0, 0OBSICHUTETbHYIO
Y TIPOTHOCTUYECKYIO (PYHKLMY;

c()OpMUPOBAHHOCTb YMEHMI: XapaKTepu30BaTb 3J€KTPOHHOE CTPOeHue
aTOMOB Y WOHOB XUMHYECKUX 3JIEMEHTOB I[1epBOr0—YeTBEPTOro I1epHO/I0B
[Tepuoguueckori  cuctembl  [I.MI.  MeHjeneeBa,  HWCIO/Ab3YS  TOHSATUS
«3HepreTUYeCcKre ypOBHHW», «3HepPreTUUecKue MOJAyPOBHU», «S-, P-, d-aTOMHBIE
opbuTtanm», «OCHOBHOe U BO30YKAEHHOE 3HepPreTHUYeCcKHe COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKMX 371eMEHTOB U UX
coefvHeHWW MO0 mnepuojgaM U rpynnam Ilepuoguueckor cucremsr [. U.
Men[eneeBa, BajleHTHble BO3MOXXHOCTU aTOMOB 3/1eMEHTOB Ha OCHOBEe CTPOEHUs
UX 3JIEKTPOHHBIX 000/I0UeK;

cOpMHPOBAHHOCTbL yYMEHWM: XapakKTepu3oBaTh (OMUCHIBaTh) 0OlLue
XMMUYECKWe  CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJ/IAacCOB,  IOATBEPKJATh
CyLL[eCTBOBaHME Te€HEeTUYECKOM CBSI3M MEXAYy HeOpraHW4yeCKMMHU BelleCTBAMH C
TIOMOLLbI0 YPABHEHNH COOTBETCTBYIOLIMX XUMUYECKUX PeakLii;

Cc()OpMUPOBAHHOCTb YMEHMSI PpacKpblBaTb CYLIHOCTb: OKHCJIUTEIbHO-
BOCCTAHOBUTE/IbHBIX peakKlii MOCPeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
3TUX peakluil; peakUWii HWOHHOTO OOMeHa IMyTéM COCTaB/IeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  THpO/Iv3a;  peaklui
KOMIL/IeKco0Opa3oBaHusl (Ha IIpUMepe I'/JpPOKCOKOMITIEKCOB [IMHKA U a/IFOMUHUS);



chOpMHUPOBAaHHOCTh YMeHHUSI OOBSACHATH 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMUYECKHUX peaklUi C YU6TOM UX SHepreTUYecKUX XapaKTepPUCTUK, XapaKTep
V3MEeHeHUs] CKOPOCTM XHWMMYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(akTOpOB, a TaK)Ke XapaKTep CMEILeHUs] XUMHAUeCKOTr0 PaBHOBECHSI MO/] BIUSTHUEM
BHEIIHUX BO3JercTBUU (MpuHuun Jle Illatensbe);

chOpMUPOBAHHOCTb yMEHUSI XapaKTepu30BaTb XWMHUUYECKHWe peakLuH,
JieXkalige B OCHOBE TPOMBIIIEHHOTO MOJIyYeHUsI CePHOM KHC/I0Thbl, aMMMUAKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOJCTB; 11e/1ec000pa3HOCTh
TIpUMeHEeHHsI HeOPraHUUeCKHX BeIleCTB B TIPOMBIIIJIEHHOCTH U B OBITY C TOUKU
3peHHsi COOTHOLLIEHUS] PUCK-T10/1b3a;

c(hOpMHUPOBAaHHOCTb BJIa[leHHUs] CHUCTEMOW 3HaHUKW O MeToJax Hay4yHOro
TO3HAHUS SIBJIEHUW TIpUpOAbI — HabJoJeHne, H3MepeHHe, MOZe/THpOBaHue,
5KCrepuMeHT (peasibHbIM M MBIC/IEHHBIN ), UCTI0/Ib3YEeMbIX B eCTeCTBEHHBIX HayKax,
yMeHUs1 MPUMEHSTh 3TU 3HaHUS TIPU SKCIIePUMEeHTaIbHOM MCC/IeIOBaHUU BeLeCTB
U 718 OOBSICHeHUS XUMMUEeCKUX SIBJIEHWW, WMEIOIUX MeCTO B TIpUPO/e,
MpaKTUUeCKOM JiesiTe/TbHOCTH Ye/IoBeKa U B OBCEJHEBHOU >KU3HU;

chOpMUPOBAHHOCTh YMEHHSI BbISIBJISAITh B3aUMOCBSI3b XMMUYECKUX 3HAHUM C
TOHATUSIMA U TIPeJICTaBIe€HUSIMUA [IDYTUX eCTeCTBEHHO-HAyUHbIX MpPeJMeTOB [JIsi
6o/1ee 0CO3HAHHOT'O TTOHUMaHWS MaTeprUabHOTO eIMHCTBA MUPA;

Cc(hOpMUPOBAaHHOCTb yMEHHS TIPOBOJUTH PaCyéThl: C UCIOJIb30BaHUEM
TIOHATUM «MacCoBasi [JOJIsl BeIlleCTBa B PaCTBOPe» M «MOJISIDHAsA KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wik 00bEMa ras3a 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakijuM Bell[eCTB; TeruioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessl pacTBOPOB KWUCJIOT U IIe/Ioued C
W3BECTHOM CTEIeHbI0 AMCCOLMAlMM; Macchl (00bEMa, KO/IMUecTBa BeIeCTBa)
MPO/IyKTa peakl[iy, eC/id OJHO W3 MCXOJHBIX BelecTB JaHO B BHJle pacTBoOpa C
orpe/ie/IEHHONM MaCCOBOM [10/ield PaCTBOPEHHOI'O BeIleCTBa WM JaHO B M30bITKe
(uMeeT TIpUMeCH); JOJH BBIXOZA TPOJYKTa peakluu; OObEMHBIX OTHOIIEHHM
ra3os;

c(hOpMUPOBAHHOCTb YMEHHWM: CaMOCTOSTE/IbHO TIJIAHUPOBAaTb U MPOBOAUTH
XUMUUYECKUd  JKcriepuMeHT  (TIpoBe/leHWe — peaki[uii  MOHHOTO  oOMeHa,
MO/TBEPIKJeHNe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKHX BellleCTB, OMpe/eeHne
Cpeflbl pacTBOPOB BeIlleCTB C TIOMOILLBIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHbIXx  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM peaklyd, pelleHue
9KCIIepUMeHTaNbHbIX 33/lau 1o TeMaM «MeTamibl» U «HeMeTamabl») C
cobsirofieHrieM TipaBU/ Oe30macHOro obpailjeHus C BellleCTBaMU U 1ab0paTOPHBIM
obopyoBanueM, (GoOpMyJUpOBaTh 1jeflb  UCCAe[OBaHUs, TIPEJCTaBISATh B
pa3MuHoM (popMme pe3y/bTaThbl SKCIEPUMEHTa, aHa/lIM3UpOBaTh U OLIEHUBAaTh WX
JIOCTOBEPHOCTH;



cchopMHUPOBAHHOCTh YMeHHI: COOMIO/IaTh TIPABHIA T10/Ib30BaHMsI XUMUUECKOH
nmocyon u mabopatopHbIM 00O0pyZOBaHHEM, oOpalieHuss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKLMSIMH TIO0 BBITIOJIHEHHIO J1TaO0OpPaTOPHBIX XUMHYECKUX
OTbITOB, JKOJIOTUYECKH 1[eIecO00pa3HOro IOBefieHUss B OBITY W TPY/OBOM
JleATeJIbHOCTA B LIeJIIX COXPaHEHUs] CBOETO 3/I0POBbS, OKPY’KaroL[erd MPUPOJHOU
cpeibl W JOCTWXKEHUsS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABaThb OIACHOCTH
TOKCUUECKOTO JIeCTBUSI Ha >KMBble OPraHU3Mbl OMNpe/le/IEHHbIX HeopraHu4ecKrux
Bell|eCTB, MOHMMas cMbIc/ okasarend [IIK;

chOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/ATh lje/leHarnpaB/ieHHbI TTOMCK
XUMHUUeCKol nHbopMal[iu B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi ¥ yueOHO-HayuHast
JMTepaTypa, CpeicTBa MacCoBOM MHMopMaluu, UHTepHeT U pyrue), KpUTUUEeCKU
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(bOpMaI[io, TiepepabaTbiBaTh €€ W UCIO0Ib30BaTh
B COOTBETCTBHH C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KommuecTBo yacos JJ/IeKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/bHBIE
e paboTsI pabdoThI
pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[IpeameT oprannueckour xumuu. Teopusi
pea P P BubmoTeka [IOK
1.1 CTpOeHUsI OpraHruuecKux coefuHeHun A. M. 8
https://m.edsoo.ru/d69df650
Bytneposa
Wtoro no pasgeny 8
Pa3pen 2. YrieBoaopobl
21 [IpenenbHble yrieBOAOPOAbI — ajKaHbI, 5 bubmmoreka IIOK
' LIMK/I0a/IKAHbI https://m.eds00.ru/d69df650
29 HenpepenbHble yrieBogOpO/bl: alKeHbl, 14 1 bubmoreka LIOK
' aJ/IKaIueHbl, aJIKUHBI https://m.edsoo.ru/d69df650
bubmoreka [IOK
2. A
3 poMaTHyecKue yrjieBoJ0poAb! (apeHsl) 8 hitps://m.edsoo./d69df650
24 [IprpoaHbIe UCTOYHUKHU YT/1€BOLOPOOB U UX 4 bubmmoreka LIOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmoreka IIOK
2.5 r 4 1
A/IOTEHTPOMSBOAHRIE YTJIEBOAOPOAOE https://m.edsoo.ru/d69df650
Wtoro no paspeny 35
Pa3pen 3. Kuciopoacoaepikaijue opraHiuyecke CoeUHeHUs
3.1 CrniupThbl. eHon 11 1 Bbubmmoreka IIOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHubHbIe COeZIUHEHUST: aTbAerubl U

bubnmoreka IIOK
3.2 KeTOHBL. KapboHOBbBIe KUCIOThI. CII0’KHBIE 21 https://m.edsoo.n/d69df650
3¢upsl. JKupbl
bubnmoreka IIOK
3.3 Y TIeBOzAb! J https://m.edso0.ru/d69df650
Nroro nio pasgeny 41
Pa3pen 4. A3oTcopepikaijue opraHnyecke coeJuHeHUus
bubmmoreka IIOK
4.1 AMUHBI. AMMHOKUCJIOTHL. benku 12 https://m.edsoo.ru/d69df650
Wtoro no pa3peny 12
Pa3pen 5. BbiCOKOMOJIEKY/IAPHBbIE COeANHEeHUS
5.1 BricokoMosieKysipHble COeJUHeHHs 6 Bubmorexa [JOK
‘ yp A https://m.eds00.ru/d69df650
Wtoro no pa3peny 6
OBLIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 K/TACC

KonuuyecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpposBbIe)
Ne n/m KontponbHsblie | IIpakTHueckue
NMpOrpamMMblI Bcero oOpa3oBare/IbHbIE
paboThI paboTbI
pecypchbl
Pa3pen 1. TeopeTnueckre 0CHOBbBI XUMHH
Ctpoenue atoMa. [TeproiriuecKuii 3aKoH
bubmoreka LJOK
1.1 u Ilepyuosnueckas cucteMa XUMUYeCKUX 9
https://m.edsoo.ru/2dd57f24
snemenTos /1. . MenpeneeBa
1o CrpoeHnue BemlecTBa. MHoroobpasue 1 1 bubmioreka LJOK
' BELI|eCTB https://m.edsoo.ru/2dd5724
bubmiorteka LJOK
1.3 X 19 1 3
MMITAECKHE Peaktini https://m.edsoo.ru/2dd57{24
Wtoro no pa3peny 39
Pa3pen 2. Heoprannueckasi XuMus
bubmioreka LJOK
21 Hemerarnet 31 1 3 https://m.edsoo.ru/2dd5724
bubmiorteka LJOK
2.2 M 23 1 2
eTaset https://m.edsoo.ru/2dd57{24
Nroro nio pa3geny 54
Pa3zpen 3. XuMusa H )XKU3Hb
31 MeTtozb! 1103HaHYsl B XUMUW. XUMUS U 9 bubmoreka LIOK
' JKU3Hb https://m.edsoo.ru/2dd57{24
Wtoro no pasgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KosnyecTBo uacoB Jara
Ne O/neKTpoHHbIe U poBbIe
Tema ypoka KonTtposibHbie | IlpakTHueckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
paboThI padoThI A
IIpegmeT u 3HaUEeHUE
OpraHUYeCcKON XUMUH,
bubmioTeka [IOK
1 rpe/CTaB/ieHue O 1
https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OpraHuyeCcKux
coeIMHeHU
ONeKTPOHHOe CTPOeHUe aToMa
riepozia (OCHOBHOE U
2 }137036 EHHOEe COCTOSTHHS) 1 Bubmmorexa TTOK
YA ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIe BO3MOXXHOCTH
aToma yriepoza
Xumuyeckas CBs3b B
OpraHUYeCcKHX COeJJMHeHHUsIX.
bubmioTeka LIOK
3 MexaHu3mbl 06pa3oBaHUs 1
. https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pa3pbiBa CBsi3eit
Teopus cTpoeHUst
4 OpPraHUYecKHX CoeMHeHUH A 1 Bubmiorexa [JOK
P h ) https://m.eds00.ru/9e595cbh8
M. bytniepoBa
5 Bugpl nsoMepun: CTPyKTypHas, 1 bubnmoreka IIOK
[IPOCTPAHCTBEeHHas. https://m.edsoo.ru/b0e61661
OneKTpoHHbIE 3 EeKTHI B
MOJIeKyJ1aX OpraHu4eckux



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

coeIMHEeHUI

IIpencraBnenue o
K/accubuKaly u

6 CHCTeMaTHUyecKast bubmorexa OK
https://m.edsoo.ru/c212dd21
HomeHk/atypa (IUPAC)
OpraHUYeCcKHX BelecTB

7 Knaccudukanys peakijyii B bubmmoreka IIOK
OpraHUyecKoOu XUMUHN https://m.edsoo.ru/ba5706aa

3 CucremaTH3alsi ¥ 0000IIIeHKe Bbubmmoreka LIOK
3HaHWUU 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUUECKUN psifi,
obmas dhopmyna,

9 HOMEHKJ/IaTypa U U30Mepus, Bubmioreka IIOK
3/IeKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPaHCTBEHHOE CTPOEHUe
MOJIeKYJT

10 du3nyeckue U XuMuyeckKue bubmoreka LJOK
CBOWCTBA a/IKaHOB https://m.edsoo.ru/3137711c
HaxoxxzeHve ankaHOB B

11 nipupoge. CriocobbI rosiyueHust Bubmiorexa [JOK

PHPOAE. y https://m.edsoo.ru/259b0a5b
Y TIpUMEHeHVe ajlkaHOB
LlukioankaHsr: obIas
¢opMyia, HOMeHK/aTypa 1

1 130MepHsi, 0COOeHHOCTH bubmoteka LIOK
CTPOEHUA U XUMHUUYeCKUX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI MOJTyueHus U
TpUMeHeHre

13 Pertenvie pacuéTHbIX 3a/iau Ha bubmoreka LIOK



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa

ornpe/iesieHue MOJIeKY/ISIPHOU
(hopMmyJIbl OpraHNuuecKoro
BellleCTBa 10 MaCCOBBIM /I0/ISIM
aTOMOB 3/IeMeHTOB, BXO/SIIIAX
B ero coctaB. CucTeMaTH3aLMs
1 000011IeHre 3HAHWH T10 TeEMe

https://m.edsoo.ru/bf84d8eb

ANKeHbI: TOMOJIOTUYECKUH Psif,
obiias gopmyia,
HOMEHK/IaTypa, IeKTPOHHOE U

bubmoreka IIOK

14
IPOCTPaHCTBEHHOEe CTpOeHue https://m.edsoo.ru/273b0ale
MoseKkys1. CTpyKTypHasi U LJUC-
TpPaHC-U30MepUsl aIKeHOB
®du3nueckre U XUuMHUUeCKUe
15 CBOMCTBa ankeHOB. [IpaBu/io bubmorexa OK
P https://m.eds00.ru/21069ccd
MapKoBHHKOBa
16 CriocoOblI 1osTyueHus u Bbubmmoreka IIOK
TpUMeHeHHe alKeHOB https://m.edsoo.ru/665dc058
[MTpakTrueckas pabota Ne 1 o
17 TeMe "[losiyyeHuie 3TUIeHA U Bubmaorexa IOK
y o https://m.edsoo.ru/0941eed8
H3y4yeHue ero CBOUCTB
Peluienne pacuéTHbIX 33,4 Ha
18 onpejiesieHue MOJIeKY/ISIPHOU Bubmioreka IIOK
(hopMyJibl OpraHuyecKoro https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaivieHbl: CONPSKEHHBIE,
M30/IMPOBaHHbIe,
bubmoTeka 1IOK
19 KyMYJ/INDOBaHHEIE.

OcobeHHOCTH 3/IEKTPOHHOTO
CTPOEHHUSI

https://m.edsoo.ru/04298c0a



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

XUMHUYeCKre CBOMCTBa

bubmmoreka IIOK

20
COMPSDKEHHBIX JHEeHOB https://m.edsoo.ru/e561253d

71 Crioco0bl MoJTyueHust u bubmoreka LIOK
NpMMeHeHUe ajIKa/[ieHOB https://m.edsoo.ru/1aa81660
AJTKWHBI: TOMOJIOTUYECKUW Psif,
ob1jas hopmyiia,

22 Holl;lueHKch;aE ya 3/IeKTPOHHOE U Bubmorexa [IOK

ypa, P https://m.edsoo.ru/68b6ccdc
MPOCTPaHCTBEHHOE CTPOeHHe
MoJIeKyJ1, (pr3rueckre CBOMCTBa

23 XWMHUUeCKre CBOMCTBA allKWHOB bubmorexa OK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIe peakliiu Ha bubmmoreka IIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

oe CriocoObI rosTyueHus U Bubmioreka IIOK
pUMeHeHue aJKUHOB https://m.edsoo.ru/a6f9alea
Pewrenne 3aziau: pacuétsl No

26 aBHEHUIO XUMUYECKOU Bubmiorexa IOK
yP https://m.edsoo.ru/5db8e526
peakuuu

57 CucremaTH3aisi ¥ 000011IeH1e
3HaHUU 10 TeMe
ApeHbI: TOMOJIOTUUeCKUH psifl,
ob1ias Gpopmyia,

)8 HOMEHKJ/IaTypa. DJIEKTPOHHOE U bubmoreka LIOK
[IPOCTPaHCTBEHHOEe CTpOeHue https://m.edsoo.ru/a92a7094
MoJieKyJ1 6eH30/1a U TOJTYOIa,
ux ¢u3nUeckKue CBOMCTBA

79 XyMHUUeCKre CBOMCTBA apeHOB: bubmoreka IIOK

peaKlrK1 3aMelleHud

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d

XUMHUYeCKre CBOMCTBa dPEHOB:

30 eakL1U [prUCoeJUHeHUs Bubmiorexa [JOK
beaxh P A ’ https://m.edsoo.ru/a44alae4
OKHCJIeHe TOMOJIOroB GeH30/1a

31 OcobeHHOCTH XUMUYECKUX bubmoreka LIOK
CBOMCTB CTHpPOJIa https://m.edsoo.ru/d5018a54
PemeHne pacuéTHbBIX 3371a4 Ha

39 onpejiesieHUue MOJIeKY/ISIPHOU bubmmoreka IIOK
(hopMyJibl OpraHuyecKoro https://m.edsoo.ru/53461a2c
Bell|ecTBa

33 CriocoOb!I rosTyueHus U Bubmoreka IIOK
IIpUMeHeHKe apeHOoB https://m.edsoo.ru/6f717d09
'eHeTHueckasi CBSI3b MeXAY

34 pas/IMuHbIMU Kj1acCaMU
yT/1eBO/IOPO/IOB
PacuéTel 110 ypaBHeHUsIM

35 XUMHUYECKHUX peakiui.
CucremaTH3alsi ¥ 000011IeHMEe
3HaHUH M0 TeMe

36 [TpupoubIii ra3. [TonyTHbIe
He(TsIHbIe ra3bl

37 KameHHBII1 yronb ¥ NIpoAYyKThI bubmoreka LIOK
ero repepaboTKu https://m.eds00.ru/69b3398b
HedTb 1 ciocobbI eé But6 1OK

nbnMoTeka
38 nepepabotku. ITpumeHeHne
pep p https://m.edsoo.ru/21f9de78

MPO/JIYKTOB TiepepaboTku HepTh
['eHeTHYecKasi CBSI3b MEXAY

39 pas/IMuHbIMU Kj1acCaMU

yT71eBOI0PO/IOB



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/53461a2c

40

I"anoreHonpou3BogHbIE
YT7IeBOOPO/IOB: 3/IEKTPOHHOE
CTpOeHUe; peakiuU 3aMelleHust
rajoreHa

bubmoreka IIOK
https://m.edsoo.ru/82b4d759

41

HeticTBUe 1je/10ueld Ha
raJioTeHITPOM3BO/JHbIE.
B3aumopeiictBue
JurajioreHasKaHOB C MarHWeM U
LIUHKOM

42

Cucremarusarus ¥ 000011eH1e
3HaHUWM MO pa3zeny
"Yrnesogoponsr"

bubmoteka LIOK
https://m.edsoo.ru/20e89f22

43

KonrposnbHas paboTta 1o Teme
"Yrnesogopoasl"

BubmoTeka IIOK
https://m.edsoo.ru/95¢9e298

44

I[IpesenbHbIE OHOATOMHBIE
CTIAPTBI: TOMOJIOTHUECKHN Psif,
obmas dhopmya, CTpoeHre
MOJIEKYJI, ©30Mepus,
HOMEHKJ/IaTypa,
Kjaccudukanus, Gpusnueckue
CBOMCTBA

BubmoTeka IIOK
https://m.edsoo.ru/df04c5cd

45

XUMHUUecKue CBOUCTBA
ripefie/IbHbIX OZJHOATOMHBIX
CTIUPTOB

bubmoTeka LIOK
https://m.edsoo.ru/26ee34fe

46

CriocoObI rosiyueHus U
TIpUMeHeHVe OZIHOATOMHBIX
CITUPTOB

bubmioTeka [IOK
https://m.edsoo.ru/484100000000000

47

[TpocTbie 3¢uphI:



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/df04c5cd

HOMEeHK/IaTypa U U30Mepus,
0CO0EHHOCTH (PU3NUECKUX U
XUMHUECKUX CBOUCTB

https://m.edsoo.ru/c2c788b2

MHoroaToMHbIe CITUPTHI:
3TWJIEHIJIMKOJIb U I'VJIMLIEPHUH, UX

bubmoreka IIOK

48
(bu3uyeckre U XUMUUeCKre https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco0bl MosTyueHust u
49 pUMeHeHre MHOT0aTOMHBIX bubmorexa OK
P https://m.edsoo.ru/d12e567d
CTIMPTOB
@eHOJI: CTpOeHUe MOJIeKY/Ibl,
50 ¢bu3nueckre CBOMCTBA Bubmaorexa OK
' https://m.edsoo.ru/2ce726f8
TokcuUHOCTH eHoa
bubmoTeka [IOK
51 XrMHUUecKue CBOMCTBa (heHOMa
¢ https://m.edsoo.ru/037ca5f9
59 CriocoObI MosTyueHus U bubmmoreka LIOK
npuMeHeHue deHomna https://m.edsoo.ru/c77ddf4c
[TpakTueckast pabora Ne 2.
53 PelieHne skcriepumeHTa IbHbIX Bubmoreka IIOK
3az1a4 110 TeMe "CrivpThl U https://m.edsoo.ru/fd0ced09
deHosbI"
e4 Cucremarusarys 1 000611eH1e bubnuoreka LIOK
3HaHUH TI0 TeMe https://m.edsoo0.ru/1810cb9b
Anberuzibl U KETOHBI:
3JIEKTPOHHOE CTPOEHHe
P N P bubnuoreka LIOK
55 KapOOHW/TbHOM TPYTIMHI;

roMOJIOTHUeCKure psifibl, ob1ast
dhopmysia, u3omMepust U

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa

HOMEHK/IaTypa

Anbaerusibl U KeTOHbI:

56 ¢du3nyeckre CBONCTBA; peakLiuu Bubmaorexa [JOK
» Peart https://m.edsoo.ru/c887425¢
TpUCOeIMHEeHUSI
Peakiiun okvcieHus U
57 KauyeCTBEeHHbIe peakIiiu Bubmmorexa TOK
peaxn https://m.edsoo.ru/a393baa9
anbIEerU0B U KETOHOB
cg Crioco0bI rosTyueHust Bbubmoreka IIOK
aJIbJIeTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OJHOOCHOBHBIE TIpe/ie/TbHbIe
59 KapOOHOBBIE KUC/IOTHI, bubmoreka LJOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
M3omMmepust U HOMeHK/IaTypa
60 Ka 60150131:1)( KHUCJIOT nyp bubmiorexa [JOK
p o https://m.edsoo.ru/700cc87b
(hu3MyecKre CBONCTBA
XUMHUYeCKre CBOMCTBa
61 rnpeiebHbIX 0JJHOOCHOBHBIX Brbmorexa [JOK
peA A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUC/IOT
Ocob6eHHOCTH CBOMCTB
62 MYyPaBbUHOM KHC/IOTHI. bubmoreka LIOK
MHuoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHMCJIOT
63 OcobeHHOCTH CBOMCTB: bubmoteka LIOK

Herpe/ie/TbHbIX U
apoMaTUYeCKHUX KapOOHOBBIX,
IMKapOOHOBBIX,
T'UPOKCUKAapOOHOBBIX KMC/IOT.

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/fec0b113
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Hpe,Z[CTaBI/ITEIII/I BBICIINX
Kap60HOBLIX KHUC/I0T

IlonsaTue o IMPOU3BOAHBIX

bubmoreka LIOK

64
KapOOHOBBIX KHUC/IOT https://m.edsoo.ru/0d162d9d
Crioco0bl MoJTyueHust u

65 npuMeHeHre KapOOHOBBIX Bubmaorexa OK

P P https://m.edsoo.ru/7c065c9d
KUCJIOT
CnoxxHble 3¢upsbI:

66 TOMOJIOTHUECKHUH psijl, 0011iast bubmioTeka [IOK
dbopmyia, usomepus u https://m.edsoo.ru/adfffe6d
HOMEeHK/IaTypa

67 dusnueckre U XuMruuyecKre Bubnuoreka LIOK
CBO¥CTBa 3(h1poB https://m.edsoo.ru/ad6b94b2
Perrenne pacuéTHbIX 3a/1a4: 10
yPaBHEHHUIO0 XUMHUUYEeCKOU

68 peakiyy, Ha orpejiesieHre
MOJIEKY/ISIpPHOM (hOpPMY/JIbI
OpPraHUYecKOoro BelllecTBa
ITpakTuueckast pabora Ne 3.

69 Perienve skcriepyMeHTaIbHBIX bubmoreka LIOK
3a7a4 110 TeMe "KapboHoBbie https://m.eds00.ru/486671fb
KUCIO0ThI. CoyKHBIe 3(pupbl”

JKupbl: cTpoeHue, husnyeckre
70 u XI/II)MI/I‘JGEKI/IG CBOCI‘/JI:CTB(:I bubmorexa OK
https://m.edsoo.ru/a19c5b98
(rnpponus)
71 OcoOeHHOCTH CBOMCTB >KUPOB, bubmoteka LIOK

COZiep Kal[X OCTaTKU
Henpeie/TbHbIX XKUPHBIX

https://m.edsoo.ru/b0331922
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KUCOT. 2KuphbI B ipupo/je

Mklna Kak CO/IM BBICIIUX
Kap6OHOBbIX KHUCJ/OT, UX

72 Morolijee AeiicTBre. [ToHsiTHE O bubmorexa OK
HHee A ‘ https://m.eds00.ru/3¢566565
CUHTETUYECKHX MOIOIIUX
cpeactBax (CMCQC)
'eneTnueckas cBs3b
73 yr/1€BOJ0POAOB 1 BubmoTeka IIOK
KUCJIOPOZCOAeprKallinxX https://m.edsoo.ru/56790c96
OpraHUYeCcKHX BelecTB
74 PacuéTel o ypaBHeHUsIM
XUMHWYECKUX peakLi
7e CucremaTH3alsi ¥ 0000IIIeH1e Bubmumoreka LIOK
3HaHWUU 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO011jas1 XapaKTepUCTHKA
76 yT/71eBOJIOB U K/1acCHUKaLUs bubnmoreka IIOK
yTJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
To/IMcaxapu/ibl)
MoHocaxapujpl: pusnueckue
77 CBOMCTBA If ngo . eHue B Bubmiorexa [JOK
s https://m.edsoo.ru/b4bdda2d
rpupoje
[IpuMeHeHue I/1HOKO3bI, eé
78 SHAUCHME B bubmoteka LIOK
https://m.edsoo.ru/5e61122d
JKU3HelesiTe/IbHOCTH OpraHr3Ma
Huvcaxapuabl: caxapo3a,
79 MaJjbTO3a Y JIaKTO03a. Bbubmmoreka IIOK

HaxoxxzgeHue B npupoje u
TpUMeHeHHe Jucaxapu/ioB

https://m.edsoo.ru/eb0384e7
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[Monmmucaxapuzbl: CTpOeHHe
MaKpOMOJieKyJ1, pr3nueckue u

bubmoreka IIOK

80
XUMUYECKUE CBOICTBA, https://m.edsoo.ru/72a04508
rpUMeHeHue
a1 [ToHsTHE 06 NCKYCCTBEHHBIX bubmoreka LIOK
BOJIOKHAaX https://m.edsoo.ru/6216e766
PerrieHrie pacueTHBIX 3aZlau Ha
82 oripefejieHUe [O/M BbIXOJa BubmoTeka IIOK
MPOJYKTa peakLiiy OT https://m.edsoo.ru/7fde47ef
TeopeTUUeCKU BO3MOXKHOTO
83 CucremaTH3alsi ¥ 0000IIIeHK e bubmoTeka [IOK
3HaHUU IO paszjeny https://m.edsoo0.ru/08d4364c
KonTtposnrHast pabora o Teme
84 "Kucnopozcogepxarye Brbmorexa [IOK
POACOACPH A " https://m.edsoo.ru/42c6678e
OpraHuuecKre CoeJuHeHUst
AMuHBI: K1accupyKaLys,
CTpoeHue MOJIeKYJ1, 001as
85 (b(f) MyJia I/ISOMeyI/IH B Bubmorexa [OK
pMyIa, Py, https://m.edsoo.ru/efa7e6ca
HOMeHK/IaTypa u ¢pusnueckue
CBOMCTBA
86 XuMHUUecKue CBOMCTBa bubmoteka LIOK
anudaTUUeCKUX aMHUHOB https://m.edsoo.ru/1bc5¢f80
AHUMMH: CTpOeHHe aHW/IWHa,
87 0COOEHHOCTH XUMHUYECKUX Bubmorexa [JOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHU/IMHA
Crioco0bl MoJTyueHust u
bubmoreka IIOK
88 nprMeHeHue anupaTUuecKux

dMHWHOB

https://m.edsoo.ru/eal38763
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AMUHOKHCIOTBI: HOMEHK/IaTypa
U u3oMepusi, pusnueckre

bubmoreka IIOK

89
cBoiictBa. OT/ie/IbHbBIE https://m.edsoo.ru/d1773e80
rpeJCTaBUTeTN O-aMUHOKHUC/IOT
XUMHUYeCKre CBOMCTBa
aMUHOKHCJIOT, UX
bubmoreka IIOK
90 Ouvonoruueckoe 3HaueHue
https://m.edsoo.ru/77df705a
aMUHOKHUCJIOT. CUHTE3 U
TU/POJIN3 TIEeNTU/IOB
91 benku Kak npuposHbie bubmoreka LIOK
TIOJTUMEPBI; CTPYKTYPbI O€/KOB https://m.edsoo.ru/429e9899
bubmoreka IIOK
92 XHWMHUeCKHe CBOMCTBA Oe/TKOB
https://m.edso0.1ru/6237306d
A3oTcogeprkaliye
reTepoLUK/INUeCcKHe
93 coenuHeHusi. HykmenHoBbIe Brbmiorea LIOK
A Y https://m.edsoo.1ru/521d1431
KHUCJIOTBI: COCTaB, CTPOEHUe U
O6uonoruueckas pojib
[MTpakTrueckast pabota Ne 4.
PelieHue 5KCrieprMeHTaTIbHbIX
94 34244 [0 TeMe bubmoreka IIOK
. A https://m.edsoo.ru/8e3c02d1
A3zoTcogepialiye
OopraHvyeckKve coeJMHeHus"
[MTpakTrueckas pabota Ne 5.
o5 PeluieHne skcriepumMeHTa IbHbIX bubsmmoreka IIOK
3aj]au 1o Teme "Pacro3HaBaHue https://m.edsoo.ru/bde3fdf6
OpraHUYecKUX CoeIMHeHUN"
KonTposbHas paboTa 1o Teme
96 P P Bubmoreka IIOK

" AsoTcoepxkaiue
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OpraHuvecKue coeJUHeHus "

https://m.edsoo.ru/ce561bc7

OCHOBHBIe TIOHSATUSI XUMUH
BBICOKOMO/JIEKYJIADHBIX

97 COeIMHeHUN U MeTO/bl UX 1 Bubmorexa [JOK
A A https://m.edsoo.ru/7aa63ebd
CHHTe3a —II0/IMMepU3aLus U
MOJIMKOHIeHCaLst

08 [Inactmaccel. YTunusanus u 1 bubmmoreka IIOK
nepepaboTKa TIacTHKa https://m.edsoo.ru/82242e0f
OnacToMephbl: HaTypaabHbIU

BbubmoTeka IIOK
99 CUHTeTUYeCKHUe KayuyKU. 1
https://m.edsoo.ru/246103ec
Pe3uHa
BosiokHa: HaTypanbHble,

100 HWCKYCCTBEHHbIe, 1 Bubmioreka IIOK
cuHTeTnyeckue. ITonmepsl https://m.edsoo.ru/5963a601
CreLraabHOrO Ha3HaueHust
ITpakTrueckast pabora Ne 6.

101 Perienue skcniepuMeHTanbHbIX 1 bubmoreka LJOK
3a/1a4 110 TeMe "Pacrio3HaBaHUe https://m.edsoo.ru/3aebd77a
J1aCTMacC ¥ BOJIOKOH"

O06o006111eHMEe ¥ CUCTeMaTH3al[Us

102 M3y4eHHOr o MaTtepuasa o Teme 1 bubmoreka IIOK
"BBICOKOMOJIEKYISIDHbIE https://m.edsoo.ru/6a22b1e8
coelHeHUs"

OBLIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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11 K/TACC

KomuecTBo yacoB JJIEKTPOHHBIE
No Hdata nudpoBbie
Tema ypoka KonTponbubie | IIpakTnuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchl
1 Atom. CocTaB aTOMHBIX s/ep. 1 bubmoreka LIOK
XrMUUecKu 371eMeHT. 30Torbl https://m.edsoo.ru/59c112ee
5 CTpoeHue 3/1IeKTPOHHBIX 000/10UeK 1 bubmoteka LIOK
aTOMOB, KBAaHTOBbIE YMCJ/Ia https://m.edsoo.ru/b4d9fffa
3 Knaccudukarysa XuMruueckux 1 bubmioteka LJOK
3/IEMeHTOB (S-, p-, d-, f-3;71eMeHTBI) https://m.edsoo.ru/61294af9
4 Pacnipenenienue 351eKTpOHOB 10 1 bubmoreka IIOK
aTOMHBIM OpOHTaIsSIM https://m.edsoo.ru/f5f750fe
ONeKTPOHHbIe KOH(PUTypaljuu aTOMOB
5 BJIeMegTOB B OCHOEI)-IOI\?[]II)/I ) 1 Bubmiorexa IOK
B https://m.edsoo.ru/8149e846
BO30Y>KJEHHOM COCTOSTHUM
6 OneKTpPOHHbIe KOH(PUTYPALIUK NOHOB. 1 bubmoreka LIOK
OJIeKTPOOTPULIATe/IbBHOCTh https://m.edsoo.ru/a0764b24
[Teproarueckuit 3aK0H U
[Teproanueckast cucTema XUMUUECKUX
bubmoteka LIOK
7 sneMmeHTOB [I. 1. MenpeneeBa, CBs3b C 1
. M https://m.edsoo.ru/16957c01
COBPEMEHHOW Teopueu CTPOeHUsI
aTOMOB
3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
3 XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIxX 1 bubnuoreka LIOK

VMM TIPOCTBIX U CJIO’KHBIX BeleCcTB 0
rpyIinam U neprozam

https://m.edsoo.ru/f8468927
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CuctemaTu3saiys 1 000011ieHre 3HaHUI

bubnuoreka IIOK

9
I10 TeMe https://m.edsoo.ru/8fad2942
Bugp1 xummnueckon cBsizu. MexaHr3Mbl
10 oOpa3oBaHMsI KOBa/IeHTHOM CBSI3U. bubmoteka LIOK
BopgopopHast CBA3b. https://m.edsoo.ru/5a8072af
MexMoneKy/isipHble B3aUMOZelCTBUS
BasieHTHOCTB ¥ BajleHTHBIE
1 BO3MOJKHOCTH aTOMOB. CB$I3b bubmoteka LIOK
3/1eKTPOHHOM CTPYKTYPbl MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reoMeTpUYeCKUM CTpOeHUeM
12 [IpencraBieHrs1 0 KOMIUIEKCHBIX bubmoreka LIOK
COeVMHEHUAX: COCTaB U HOMEHK/IaTypa https://m.edsoo.ru/8c66b12a
BemjectBa MoJ1eKy/IsIpHOTO U
13 HEMOJIeKYJIIPHOIO CTPOeHuUs. THUIIb Bbubmoteka LIOK
KPUCTa/UTMUEeCKUX PelIeTOK U CBOUCTBA https://m.edsoo.ru/e167635b
Bell|eCTB
[TonaTre 0 JUCIIEPCHBIX CUCTeMaXx.
bubmioTteka LJOK
14 IIpencraBneHrie 0 KOJIOUAHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
VcTrHHBIE pacTBOPBI: HACBILIeHHbIE U
15 HeHaCbIl|eHHble, PACTBOPUMOCTD Bubmmoreka LIOK
o P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparsl
16 Crioco6bl BhIpayKeHUsT KOHLIEHTPaLuu bubmoreka IIOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Perienue 3az1au ¢ UCmo/b30BaHueM
17 TIOHATUM ""MaccoBasi [0/ bubmoteka LIOK

mon

pacTBOPEHHOIrO BelllecTBa", "MoJIsspHast
KOHLIeHTpaLus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukarysi 1 HoMeHK/1aTypa bubnuoreka IIOK
HeopraHuyeCckux BeleCcTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus 1 006001eHre 3HaHUH bubmoteka LIOK
o Teme https://m.edsoo.ru/8d2c6a3a
KonrposnbHast paboTa 1o TemMam
"Ctpoenue atoma. [lepuoanueckuii
20 3aKO0H U [leproguyeckas cucrema Bbubmoteka LIOK
XUMHYeCKUX 371emeHTOB /1. M. https://m.edsoo.ru/70a60aa4
MenpeneeBa", "CTpoeHue BelllecTBa.
MHoroo6pa3ue BelecTB"
Krnaccudukaiiysa XuMUUeCKUx peakiyi
B HEOPraHWUYeCKOW U OpraHu4eCcKon
71 XUMUHU. 3aKOH COXPaHeHUsI MacChl bubmoteka LIOK
BeLLleCTB; 3aKOH COXPaHEHUs U https://m.edsoo.ru/6335cdd?2
TipeBpalleHHs SHepruy npu
XUMHUYECKHUX peakLfsaxX
TernioBble 3¢(HeKTbl XUMUUECKUX
22 eak1ui. Tepmoxummyeckue Bubmmorexa [IOK
peaKtytd. 1ep https://m.edsoo.ru/d1db86da
ypaBHeHHUs
BbIuncnenust no ypaBHeHUIM
. bubmoteka LJOK
23 XMMUYECKUX peakLyi U
https://m.edsoo.ru/87b13954
TepMOXVMHUUECKUM YPaBHEHUSIM
CKOpOCTb XMMUUECKOM peakliiy, eé
24 3aBUCHUMOCTb OT pa3/InuHbIX (DaKTOPOB.
Karanus u katanm3aTopbl
25 ['omoreHHble U reTeporeHHble peakliuu
26 [MTpakTrueckast pabota Ne 1 o Teme Bbubmoteka LIOK

"BausiHie pa3/MuHbIX (PAKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XMMHUUEeCKOH peakun"

O6paTtuMble 1 HeOOpaTHMbIe peaKLUH.

bubmoreka IIOK

27
XUMHYeCKOoe paBHOBeCHe https://m.edsoo.ru/30952f9b
[MTpakTrueckas pabota Ne 2 1o Teme
28 "BausiHie pa3/MuHbIX (PAKTOPOB Ha Bubmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
T10JI0’KeHHe XMMHUUeCKOr0 paBHOBeCHs
ONeKTPO/IUTAYEeCKas AUCCOLAaLs.
P A Haan bubmoteka LIOK
29 CusibHble U cj1abble 371eKTPOTUTHI.
https://m.edsoo.ru/5f766bdf
CrerneHb IUCCOIAALIAN
NonHoe npon3ssefenue Bogbl. Cpega
30 BO/THBIX ;)CTBO OAB Bogo 'qo HbI[I)‘/JI ) Bubmorexa [JOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
riokasatenb (pH) pactBopa
I'maponus coment. Peakuuu,
31 1 gfeKa}o Ve B aCTB(L)I ax Bubmmorexa [JOK
P o P P https://m.edsoo.ru/09d5a9bd
3/1eEKTPO/TUTOB
[TpakTrueckast pabora Ne 3 110 Teme
32 "XUMHUUYECKHE peakiMi B pacTBOpax Bubmiorexa [IOK
P 3 P P https://m.edsoo.ru/2e3daeb0
3/1eEKTPOJIUTOB
OKuCIMTeTIbHO-BOCCTAHOBUTE/IbHbIE
33 eaki[uy. BakHelillie OKMCIUTETN 1 Bubmorexa [JOK
PEAHuH. https://m.eds00.ru/56226060
BOCCTaHOBUTE/IN
4 MeTtop, 3/1eKTPOHHOTO (3/IEKTOHHO- bubmmoreka LIOK
HMOHHOr0) banaHca https://m.edsoo.ru/fb691387
35 OJIeKTPOJ/IM3 paCcTBOPOB U PacIl/laBOB bubmoteka LIOK
BelLleCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3a7iau pa3iMyHbIX TUTIOB Bubmorexa [JOK
A p https://m.edsoo.ru/5a859d16
37 Penrenne 3a7iau pa3/iMyHbIX TUTIOB bubmoreka LIOK
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https://m.edsoo.ru/5afa265d

18 CucremaTu3sanys 1 000011ieHre 3HaHUI bubmoteka LIOK
1o Teme "XuUMHUUeCKUe peakLun' https://m.edsoo.ru/c161eb85

39 KoHntposbHast paboTa 1o Teme bubmoteka LIOK
"X#UMHUueckue peakiuu' https://m.edsoo.ru/a8a0a930
ITonoyxeHve HeMeTa/IOB B
[Teproanueckor cucTeMe XUMHUYECKHUX

40 snemeHToB /. 1. MeHzieneeBa u Bubmorexa [IOK

T A https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHSI X aTOMOB.
dusnyeckue CBOMCTBA HEMeTa/VIOB
Annotponusi HeMeTas/uI0B (Ha IIpUMepe
41 KUCJI0pO/ia, cepkl, hocdopa u Bubmiorexa OK
POAd, CEpBL, P https://m.edsoo.ru/ef92c¢91c
yryiepoa)

42 Bogopoj;: nonyuenue, pusnueckue u bubnuoreka LIOK
XUMHYEeCKHe CBOWCTBA. ['uapubl https://m.edsoo.ru/0aa8f613
["anorensl: HaxoXX/jeHWe B IIPUPOJe

43 Croco06bl IOy YeHust (l)I/I3I/IIIPECl:(I/IGI:I bubmiorexa LIOK

y L https://m.edsoo.ru/4e223795
XUMHYeCKHe CBOKWCTBA
["anorenoBogopobl. BakHelimme
44 KUCJIOPOZCOZleprKalljie CoeJMHeHHs] Bubmiorexa [IOK
PoACOAEPAMm A https://m.edsoo.ru/6b3255e6
rajioreHoB
JlabopaTopHble ¥ MTPOMBILLTIEHHbIE

45 Croco6bl TIOTyYeHusi TalioreHoB. bubmoTeka LIOK
[IpumeHeHuUe TajloreHOB U UX https://m.edsoo.ru/6971aca4
coeZIMHEeHUM
[MTpakTrueckast pabota Ne 4. Perienue

bubmoreka IIOK
46 9KCIIepUMeHTa/IbHBIX 3a/iau 110 TeMe

"T"amoreHsr"

https://m.edsoo.ru/8b26fecd
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Kucnopop: nabopatopHsie
TIPOMBIIIJIEHHbIE CITOCOOBI MOJTyueHUs,

bubnuoreka IIOK

47 .
(dbu3nyeckre U XMUUeCcKre CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumMeHeHre KUCIOPOAA U 030HA
bubmioreka LJOK
48 OKcuIbI U TIepOKCULI
A P A https://m.edsoo.ru/5¢8816a0
49 Pelnienue 3agau pa3/MuHbIX TUIIOB Bnbmiorexa [JOK
afad p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxoyKJeHue B [IpUpoie,
50 CHCE)CO6I:I H(;IJ(IA YyeHUs (1§)H3[1)4qic1ﬂ/1e u Brbmiorexa [JOK
y o https://m.edsoo.ru/46afael6
XUMHYECKHe CBOMCTBa
bubmioTteka LJOK
51 CepoBoaopoj, Cy/Ib(PUabl
POBOAOPOA, CyMbdnA https://m.edsoo.ru/7c875999
Kucnopogcoaeprkaliuye coeaHeHHUs
52 cephl gc'g6eiH[:)ch CBOﬁCT'[]i CepHOI Brbmiorexa [JOK
pbL. P https://m.edsoo.ru/8cfa2548
KHUC/IOTBI
[TpakTuueckasi pabota Ne 5. Perrienne
53 3KCIepUMeHTa/lbHbIX 33/1aU I10 TeEMe Bnbmiorexa [JOK
| p . fl https://m.edsoo.ru/0afb05e4
Cepa u eé coefuHeHUSs
A30T: HaxoX/ieHue B IPUPOJe,
c4 criocobbl onyueHus, Gpusnueckue u bubmoreka IIOK
XUMHAUECKHe CBOMCTBA. AMMMUAK, https://m.edsoo.ru/badd2255
HUTPHU/IbI
Kucnopoacoaep:xaiiye coegrHeHUs
55 a3oTa I())C’Z:)66'3£1L+H+IIJOCT];1l CBOI‘/'ICTAB a30THOM Brbmorea LOK
) https://m.edsoo.ru/e2965afe
KHCJIOThI
56 [TpumeHeHre a30Ta U ero CoeJUHEHUM. Bbubmoteka LIOK

A3oTHBIE yI0OpeHus

https://m.edsoo.ru/129f5059
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docdop: HaxoxJeHue B TIPUPO/e,
croco6bl oyyeHusi, pusnueckue u

bubnuoreka IIOK

57 .
XuMHueckue cBorictBa. Pochuibl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl docdopa,
58 (boccb’g c((i)) e(i[;(ap re KucioTel. Conu Bubmiorexa [IOK
P 'Lj, prxath ' https://m.edsoo.ru/c7a2d429
dhochopHOl KUC/IOTHI

59 [Mpumenenue dhocdopa u ero bubmoreka LIOK
coeguHeHn. PocdopHbie y100peHs https://m.edsoo.ru/a218070a
[MpakTrueckast pabota Ne 6. Perienue

60 3KCIIepPUMEeHTAa/IbHBIX 3a7a4 I10 TeMe Bubmorexa OK

P an https://m.edsoo.ru/8175ac3f
"A30T 1 pocop 1 ux coerHeHUs"
Yrnepoj: HaxoXXJeHue B MPUpPOJe,

61 a/IJIOTPOITHbIEe MOAU(UKALINY; Bbubmoteka LIOK
bu3nueckre U XuMHU4ecKre CBOMCTBA, https://m.edsoo.ru/1eb19f9e
TipUMeHeHue
Oxkcuga yrinepoaa(ll), oken

62 rie '[(I)ya(l\];) p F(OH)LHaH K'I[/IICIIOTa U eé bubmiorexa LIOK
yrIepoa 'Y https://m.edsoo.ru/dba58adf
conn

63 Perienue 3asau pa3siMuHbIX TUIIOB bubmiorexa IOK

AP https://m.edso0.ru/6029b609
KpemHuuii: HaxoxKaeHue B IIpUpoe,
64 CI'E)OC06I:I T0J1 I{):}'?I/IH (bI/I3I/IEe(I?)KI:Iqe u Bubmorexa [JOK
y o https://m.edsoo.ru/143558ab
XUMUUeCKUe CBOMCTBa

65 Oxkcup kpemuusa(1V), kpeMHueBast bubnuoreka IIOK
KMCJIOTa, CUIUKAThI https://m.edsoo.ru/3170e7b1

66 [IpriMeHeHrie KpeMHUS U €ro bubmioreka LJOK

COE,E[I/IHEHI/If/i. CTEKJ'[O, ero 1noJiyuyeHue,

https://m.edsoo.ru/393cdac0
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BHBI CTEK/Ia

https://m.edsoo.ru/5823cefb

67 PerieHue 3a7jau pa3/iIMuHbIX TUTIOB Bubnmorexa [JOK
AAaap https://m.edsoo.ru/b624f801
68 CucremaTu3alys 1 000011ieHre 3HaHUI Bbubmoteka LIOK
no Teme "Hemetasibr" https://m.edsoo.ru/6e864db5
69 KoHntposnbHast paboTa 1o Teme bubmoteka LIOK
"HemeTtasbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3y/bTaTOB KOHTPOJIBHON bubmoteka LIOK
paboThI, KOPPEKIUs OITHOOK https://m.edsoo.ru/2b7e9510
ITonokeHre MeTAJJIOB B
[Teproanueckor cuCTeMe XUMUYECKHUX
bubmoTeka LJOK
71 3/1eMeHTOB. OCOOeHHOCTH CTPOEHHUS
https://m.eds00.ru/9839c16c
3JIEKTPOHHBIX 000/10UeK aTOMOB
MeTaJ/lJIoB
OO01ue dusMyeckre CBOMCTBA
bubmioTteka LJOK
72 MeTasioB. [[ppuMeHeHre MeTalioB B
https://m.edsoo.ru/51dac9d3
OBbITY ¥ TeXHUKE
7 CruiaBbl MeTasuioB. Koppo3sus bubnuoreka IIOK
MeTayioB https://m.edsoo.ru/42b872e3
74 Pertenue 3a7au pa3/iMuHbIX TUTIOB bubmmorexa [JOK
Aaa b https://m.edsoo.ru/e3de37b6
ONeKTPOXUMUYECKUH PsiJi HAaNPsDKeHUI
75 MeTasiioB. O61IMe criocoObl TOTyUeHust bubmmorexa [JOK
- y https://m.edsoo.ru/94eb377a
MeTaJlJIoB
76 OO011ast xapakTepyucThKa MeTasnoB [A- bubnuoreka LIOK

rpynnsl [leproanueckoil cucTeMsl
XMMHUYECKUX 371eMeHToB. HaTpuii 1
KaJIMi: oJyyeHue, (prusnueckue 1

https://m.edsoo.ru/e12c26b3
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XUMHUeCKHe CBOﬁCTBa, IMpUMEeHeHNne
MPOCTBIX BeleCTB U UX COGAI/IHEHI/Iﬁ

OOb11jasi XapakTepucTHKa MeTasioB 1TA-
rpynrsl [leproguueckoit cuCTeMbl
XUMHUYECKUX 371eMeHTOB. Maruui u

bubmoreka IIOK

77 N
KaJIbL[Ui: TIoNTyyeHue, (pr3nueckre u https://m.edsoo.ru/7c3e49c0
XMMHUYECKHe CBOMCTBA, IPUMEHeHNe
TIPOCTBIX BEILeCTB U UX COeJMHEeHUIN

78 JKEcTKoCTb BOABI U CIIOCOOBI eé bubmoteka LIOK
yCTpaHeHus https://m.edsoo.ru/c74bfae9

79 AmtoMuHu: onyueHue, pusnueckue u bubmoreka LIOK
XMMHYeCKHe CBOMCTBA, IPUMeHeHNe https://m.edsoo.ru/0e79b266
AmMoTepHbIe cBOMCTBa OKCH/IA U

80 TUJPOKCH/a a/TFOMUHNS, bubnuoreka LIOK
TUIPOKCOKOMILIEKCHI aTFOMUHUA, UX https://m.edsoo.ru/5d12d318
TIpYMeHeHue

81 Pemrenue 3a7au pa3iMyHbIX TUTIOB
[Mpaktryeckast pabora Ne 7. PelieHne

82 9KCIepUMEeHTAa/IbHBIX 3a/ay I10 TeMe bubmorexa LIOK
., P A N https://m.edsoo.ru/27a4af43

MeTasiisl r71aBHBIX [TOTPYIIT

OO0111ast xapakTepuCTUKa MeTaJlIoB

83 no6ounbIx noArpyr (B-rpymm) bubmoreka IIOK
[Teproanueckol CUCTeMbl XUMUYECKHX https://m.edsoo.ru/610d7431
3/1eMEeHTOB
dusnyeckre U XMMUUECKHe CBOMCTBA

84 XpOMa U ero CoeiuHeHuM, ux Bubmiotexa IOK

P A ’ https://m.edsoo.ru/9911bef3

IIpUMeHeHye

85 Baknenme coejiHeHUs1 Maprasiia. bubmoreka IIOK
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HepMaHraHaT KaJ/lus, ero
OKHCJ/IUTe/IbHbIe CBOMCTBA

https://m.edso0.ru/039d69c8

dusnuecKkre U XUMHUYeCKHe CBOMCTBA

86 )Kesnesa v ero coefiuHeHui. [lonydyeHue Bubmiotexa [IOK
A ) y https://m.edsoo.ru/1b7f8741
Yl IPYMEeHeHue CIJIaBOB Kejle3a
dusnueckre U XMMUUeCKUe CBOMCTBa
87 MeJy U e€ CoeJUHeHUH, UX Bubmiotexa [IOK
A A ’ https://m.edsoo.ru/2bc0f954
TpUMeHeHre
dusnueckre U XMMHUUeCKre CBOUCTBA
88 LIMHKA U ero CoeIMHeHUM, UX bubmoreka LIOK
rpuMeHeHve. ['HIpOKCOKOMIIIEKChI https://m.edsoo.ru/b1f2beal
LIMHKa
[MpakTnueckas pabota Ne 8. Perenue
bubmoTeka LJOK
89 9KCIIepUMeHTa/IbHBIX 3a/1a4 [10 TeMe
https://m.edsoo.ru/abe352ea
"Metasuibl TOOOYHBIX TTOATPYIIT"
90 Peruienue 3aau pa3siMuHbIX TUIIOB Bubmiotexa OK
A p https://m.edsoo.ru/a8b83d83
O06o0011IeH1Ee ¥ CHCTeMaTH3al[Us
bubmoteka LJOK
91 M3y4YeHHOr 0 MaTepuasa 1o Teme
R " https://m.edsoo.ru/e91fe975
MeTtasnsl
90 KonTtposnbHast paboTa o Teme bubmioreka LJOK
"MeTtamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3y/bTaTOB KOHTPOJILHOM bubmoteka LIOK
paboThl, KOPPEKI[Hs OITMO0K https://m.edsoo.ru/9ebff2fd
Posib xuuMuM B 0becrieueHUH
94 yCTOMYMBOI'O Pa3BUTHS Ye/I0BeueCcTBa. bubmoTeka LIOK

ITonsTue o HayUHbIX METOJdX
HccieoBaHNs BEIIeCTB

https://m.edsoo.ru/080fe1f0
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HayuHble npuHLMIIBI OpraHu3aLyu
95 XMMHUYeCKOro Iporu3BO/CTBaA. 1 bubnuoreka IIOK
[TpoMbIiiieHHbIe CTIOCOOBI MOy YeHUST https://m.edsoo.ru/2e45a44f
Ba)KHEUILIMX BeIeCTB
XUMHyeckoe 3arpsisHeHue
96 OKpY’Karolllel cpefibl U ero 1 Bubmiorexa IOK
Py M PEA https://m.edsoo.ru/9f11bf51
T1OC/Ie/ICTBUSI
97 XWMUS U 37,0pOBbE YesloBeKa. 1 bubmoteka LIOK
JlekapcTBeHHbIe Cpe/CTBa https://m.edsoo.ru/a6552721
98 Xumus nuiy. Posb Xxvumuu B 1 bubmoreka LIOK
obecrieueHNH MUITEBOM 6e30T1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmetnueckue v nap@romMepHbie 1 bubnuoreka LIOK
cpezcTBa. beiToBasg xumus https://m.edsoo.ru/da42d5a9
XyMUS B CTpOUTENBCTBe. BaxkHetiime
100 CTPOWTE/IbHbIE U KOHCTPYKLIMOHHbIE 1 Bubmmoreka LIOK
P pyxH https://m.edsoo.ru/61e69003
Marepuarsbl
XUMUS B CETbCKOM XO3sIHCTBe.
101 Opranuueckue ¥ MUHepaJbHbIe 1 Bubmiorexa [IOK
p p https://m.edsoo.ru/fd39587d
yaobpeHust
102 Cucremaru3sanus 1 06001eHre 3HaHUH 1 bubmoteka LIOK
0 Teme https://m.edsoo.ru/db979¢70
OBUIEE KO/IMYECTBO YACOB I10 102

I[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
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METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






