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INOSACHUTEJIBHASA 3AIINCKA

Pabouast rporpaMma 1o XMMHH Ha YPOBHe CpefiHero o0Irero o06pa3oBaHus
pa3paboraHa Ha ocHoBe @ezepanbHOr0o 3akKoHa OT 29.12.2012 Ne 273-®3 «06
obpazoBaHuu B Poccuiickoii @ezepaiiui», TpeboBaHUl K pe3yibTaTaM OCBOEHMS
benepanbHOI obpa3oBaTebHOM ITPOrPAMMBI CpeJHero obr111ero
obpazoBanusg(POIl COO), npeacraBneHHbIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpa3oBarenbHOM cTaHZapre COO, c¢ yuérom KoHienmu 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 roga» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHe yI/IyO/JEHHOTO W3y4YeHUs 3aHMMaeT Ba)KHOE MeCTO B
CHUCTEME eCTeCTBeHHO-Hay4yHoro obOpa3oBaHusi yuammxcs 10-11 Kmaccos.
N3yuenue mipeameTa, peanv3yeMoe B YCIOBUSIX UG pepeHLrpOBaHHOrO,
npoduwibHOrO 00yueHusi, Tpu3BaHO obecrieunTh 00Ie00pa3oBaTeNbHYI0 U
OOITIeKy/IbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO ISl
aZlariTal[iu UX K ObICTPO MEHSIFOIIMMCS YC/IOBUSIM YKH3HU B COLIMyMe, a TakxkKe Zis
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 00ydeHusi U TpeOOBaHWM K YPOBHIO TIO/TOTOBKU BBIMTYCKHUKOB.
CBUIETENBECTBOM TOMY SBJ/ISIFOTCSI C/IeYIOLLME BBITIO/IHSIEMble TIPOTrPaMMOM T10
XUMUU QYHKLIUU:

e MH(OPMALIMOHHO-MeTO/IYeCKasi, peaju3alysi KOTOpoi obecrieunBaeT
TojiyueHue 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; MOAX0J0B K (DOPMUPOBAHHIO COZEprKaTelbHOW 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 WHBAapHAHTHOE IIpeIMETHOe COfep)kKaHWe, 0bsi3aTe/bHOe
[/ W3yuyeHUsi B paMKaX OT/AeNbHbIX TMpoQuiei, npegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMEe ero [0 KjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpuUMepHOe pacripejie/ieHre y4eOHOrO BpeMeHH, PeKOMeHAyeMOTo
J/1s1 U3yYeHUs! OT/Je/IbHbIX TeM;

e TpejjaraeT ITIPUMEPHYIO TIOC/e/I0BaTeIbHOCTh U3yueHus ydeOHOTO
MaTrepuasa 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/bTaTOB OCBOEHHSI OCHOBHOW oOpa3oBarenbHOMU
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 C OOyuyeHHMEM XUMHHM Ha YpOBHe OCHOBHOTO 0011ero
oOpa3oBaHMs. 3a TIpeJesiaMd yCTAaHOBJAEHHOW IIPOrpaMMOM 10  XUMHH
obs13aTelbHOM (MHBApPUAHTHOM) COCTaBIAIONeH COZiepyKaHus yueOHOro IpeimMeTa
«XUMHSD» OCTAéTCs BO3MOXKHOCTH BbIOOpa €ro BapHUaTUBHOW COCTaBJISIOIIEH,
KOTOpasi [I0/DKHa OIpeJie/isiTbCs B COOTBETCTBHUU C HarpaB/JeHMeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cootBercTBUM C KOHULENTya/lbHbIMM MoyiokeHussMu PI'OC COO o
Ha3HaueHUW TipegMeToB 0a30Boro U yriayOJéHHOTO YpOBHeW B CHCTeMe
nuddepeHIMpoBaHHOTO 00yueHUsT Ha YpOBHe cpejHero ob6iilero obpa3oBaHMs
XUMHS Ha YpOBHe VI/yO/JIEHHOTO W3y4YeHWs HampaB/ieH Ha pean3aljiio
MPEEMCTBEHHOCTU  C  TOC/eAYIOLU[MM  3TalioM  TOJy4YeHUs]  XUMHYeCKOro
oOpa3oBaHMsi B paMKaxX W3y4yeHUs CIrelUaJbHbIX eCTeCTBeHHO-HAayYHbIX U
XUMUYECKHX JUCLATIMH B By3ax W OpraHu3aiusix cpefiHero npodeccroHaabHOTOo
obpa3zoBanusi. B 9Toll CBsi3u u3yueHWe TipeAMeTa «XUMUsS» OPHUEHTUPOBAHO
NpeUMYIIIeCTBEHHO Ha  paciiiupeHrde U yriybjeHWe  TeOpeTHYeCKod W
MIPAKTUUeCKOM TIO/ITOTOBKK 00yJaroIyxcsi, BbIOpaBILKX OTpe/enéHHbIN TTPOdUb
oOy4JeHUs], B TOM UHCJie C TIepCIIeKTUBOM MOC/IeYIOIIero moyueHuss XMMUUeCKoro
oOpa3oBaHMs B OpraHU3alusaX MpodeccroHaabHOro obpa3oBanusi. Hapsiay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K IJIaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/bHOM IMpPOTpaMMbl  CpefiHero o0iero oOpa3oBaHUs
n3yueHue TipefiMeTa «XUMHS» OPUEHTUPOBAHO TakXKe Ha pellleHWe 3ajay



BOCTIMTaHUSI W COL[MA/IbHOTO Pa3BUTHs O0ydJarommxcsi, Ha (OpMUpOBaHWE y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHUM paldoHaiu3alyyd y4eOHOro TpyAa |
000011IEHHbIX  CITOCOO0OB  JIeATeTbHOCTH, HMEKIINX  MeXAUCITUTTMHAPHBIH,
Ha/INpe/IMeTHBIN XapaKTep.

CoCTaB/IAOIMMY TIpeMeTa «XHUMHUsI» Ha YpOBHE YI/IyO/JIEHHOTO W3yueHHUs
ABJIIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHuyeckass xumusi» U «OOmjas u
HeopraHuueckasi Xumusi». [Ipu orpezesieHUM MOAXO0A0B 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 «OOujasi u
HeopraHuyeckass XHWMWsS» COCTaBJ/sieT COBOKYIHOCTb TPeJMETHbIX 3HaHUW H
yMeHU, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpeiMeTa. JTa CHUCTeMa
3HaHUM TMOJydyaeT oOmpeJe/IEHHOe TeopeTUUecKoe [OMOJJHEHUe, MO3BOJISHOLIee
OCO3HAHHO OCBOUThH  CYILeCTBEHHO Oosbiinii  00béM  (aKTOIOTUYECKOTO
MaTepuasna. Tak, Ha yrayOsiéHHOM YpOBHe W3ydyeHus TpeAMeTra obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO yBeJMueHUsi O00bEéMa 3HaHWUM O XUMHUUECKUAX
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
pa3pylIlleHnd, a Takke C TOUKM 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  JorosiHseTcs  ¢GOpMHpOBaHWEM  TIpeAcTaBjieHHd 00
3JIEKTPOXUMHUYECKHUX TpoLieccax U 3JIeKTPO/IM3e paciljlaBOB U PACTBOPOB BEILECTB.
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 COJlep)KaHHe KYpCOB XUMHHU
yry6/IEHHOTO YPOBHS M3yUeHUst 1JIsl K/IaCCOB OTpe/ie/IEHHOT0 Npodusis (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-(hrU3nueckKoro npoduss 60bliiioe
3HayeHre OyJyT MUMeThb 3/ieMeHThl yueOHOro marepuasa 1o obimed xumuu. Ilpu
W3ydyeHWU TIpeiMeTa B JJaHHOM CJiyyae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUi 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 OO/ ye/lbHBIM Bec Oy/eT MMeTb OpraHuuYecKas
xuMus. B 3TOM c/iyuae mpefoCTaBIseTCS  BO3MOXKHOCTH [y Oosiee
00CTOATEeNTLHOTO ~ PACCMOTPEHHsI XMMHUYEeCKOW OpraHu3alui K/IeTKd Kak
Ouosoruueckoll CHUCTeMbl, B COCTaB KOTOpPOW BXOJST, K TIPUMeEpPYy, TakKue
CTPYKTypHble KOMITOHEHTBI, KaK JIUMHUAbI, OenKu, YrieBofpl, HYK/JIEUHOBBIE
KUC/IOTBbI U Apyrue. [IpU 3TOM 3HaHHS O COCTaBe U CBOWCTBAaX IpeJCTaBUTesen
OCHOBHBIX KJIaCCOB OpraHWYeCKHWX BEeIeCTB CJIy>XaT OCHOBOW i H3yuyeHust
CYILIHOCTHU MPO1[eCCOB (POTOCUHTE3A, JbIXaHUs, MTUI[eBapeHUs.

B nnaHe ¢opmupoBaHHMs OCHOB HAy4YHOrO MWPOBO33DEHHs], OCBOEHUS
o0ITleHayYHbIX MeTO/IOB TTI03HAHUS U OITbITA MPAKTUUeCKOr0 MPUMeHeHUs] HayYHbIX
3HaHUM HM3ydeHHWe rpeaMeTa «XUMHUs» Ha yriayOjéHHOM ypOBHE OCHOBAHO Ha
MeXXTIPe/IMETHBIX CBSI3SIX C YyueOHBIMU 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, KaK Ha YPOBHE OCHOBHOT'O U cpejiHero o0iiero oopa3oBanus (Ha 6a30BoM
YPOBHe), 3a/laueil MepBOCTENeHHOW 3HAaYMMOCTH SIBJIIeTCsl (POpPMUPOBaHME OCHOB
HayKM XHMHM KakK 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, TNPAKTUUeCKOU
JesiTe/IbHOCTU Ue/loBeKa U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYphI. PellieHune
3TOM 3a/laud Ha yI/IyOJIEHHOM YypOBHe W3yueHUs TMpeaMeTa IIpeAriosaraer
peanu3alvio TaKuX Liesieu, Kak:

e (¢opMUpOBaHKe TIpe/CTaB/eHU: O MaTepUuaJibHOM €eJJUHCTBE 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, SHEpreTHUeCKOW U IMUIleBOi 0e30ITacHOCTH, B Pa3BUTHUHU
MeJULMHBI, CO3JaHUU HOBBIX MaTepuaioB, HOBbIX UICTOUHHMKOB SHEPrUH, B
obecrieueHHUH palMOHA/BLHOTO TIPUPOOINO/L30BaHus], B (OPMUPOBAaHUHU
MHPOBO33peHUsI U 00Iell Ky/JbTyphl UelioBeKa, a TakKKe IKOJIOTHUeCKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/J0POBBIO Y TIPUPO/THOU Cpejie;

e OCBOEHME CHCTeMbl 3HAaHWM, JeXalquX B OCHOBE XHWMHUUECKOU
COCTaBJISIFOIIIeN eCTeCTBeHHO-HAayUHOW KapTHUHBI MUpa: (yHAaMeHTaJTbHbIX
TIOHATUM, 3aKOHOB W TEOPUM XUMHWH, COBPEMEHHBIX Ipe/JCTaB/JIeHUN O
CTPOEHMH Bell[eCTBA HA pasHbIX YPOBHSIX — aTOMHOM, HWOHHO-
MOJIEKY/IIDHOM,  HaZMOJIEKY/ISIDHOM, O  TepMOJWHAMUUeCKUX U
KWHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEeKaHWs XUMHUUYECKUX peaklydid, 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 TIpob/ieM, CBSI3aHHBIX C XUMHeM, TPOrHO3MPOBaHMS,
aHa/IM3a U OI[eHKH C TIO3UIMM 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,
yBaKeHUsT K TIPOI[eCCY TBOpPUeCTBAa B 00/IaCTH TeOpeTHUeCKUX |
TIPUK/IaJHBIX MCC/IeJOBaHWMA B XWMMHH, (DOPDMHDOBaHWE MUPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKU;

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

e pa3BUTHeE TO3HABaTeIbHbIX UHTEPECOB, UHTE//IEKTyallbHbIX ¥ TBOPYECKUX
criocobHoCTe oOyuaroiuxcs, (GopMHpoOBaHHE y HHMX CO3HATEIbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO 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 IIPUPOZOIIO/Ib30BaHusl,
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 obiero obpa3soBanusi, coctaBniser 204 vacoB: B 10 kiacce —
102 vaca (3 uaca B Hefient0), B 11 knacce — 102 vaca (3 yaca B HeJje/to).



COAEPXXAHUE OBYUEHUA

10 KJTIACC

OPTAHNYECKAS XUMUs

TeopeTuyeckre 0CHOBbI OPraHMYeCKOH XUMHH.

[IpenMeTr W 3HaueHWe OpPraHWYeCKOM XWUMHUM, TIpe/CTaB/leHhe O
MHOT000pa3uu OpraHuueCcKux coeIMHeHU.

O/IeKTPOHHOe CTPOeHHe aToMa yIJiepojila: OCHOBHOe U BO30YKZEHHOe
COCTOSIHUAL. BasieHTHbIe BO3MOXXHOCTM aTOMa yriepoja. XHUMHUuUecKas CBSi3b B
OpraHUYecKux CoeAMHeHUsX. Tumbl TUOpPUAW3ALMM aTOMHBIX opbuTanei
yriepojia. Mexanu3mbl 00pa3oBaHHs KOBaJIeHTHOH CBsI3H (0OMeHHBIM M JOHOPHO-
aKI[eTITOPHBINM). TWIbI TIepeKpbIBaHWS AaTOMHBIX oOpOWTaned, o- U T-CBS3U.
OpuHapHasi, BOWHAs W TpoiHasi cBsi3b. CriocoObI pa3phiBa CBsi3eld B MOJIeKYyJiaxX
opraHdyeckux BeijecTB. [loHsThe o cBOOOAHOM pajauKane, HyK/Ieopuie Hu
s7eKTpoduIe.

Teopusi CcTpoeHUs oOpraHuueckux coeguHeHnt A.M. bytnepoBa u
COBpeMeHHbIe TIPe/ICTaB/IeHrsI O CTPYKTYpe MoJieKy/. 3HaueHUe TeOpUU CTPOeHHs
OpraHMYecKux coeguHeHud. MoJsieKyasipHble W CTPYKTYpHble  (DOPMYJIBIL.
CtpyktypHble (OpMy/bl pa3/MUHbIX BHJIOB: pa3BEpHyTasl, COKpall|éHHas,
ckeneTHasi. M3omepusi. Buabl u30oMepum: CTPYKTypHasi, IPOCTPAHCTBEHHas.
OnekTpoHHbIe 3((deKTbl B MOJIEKYy/1aX OpraHuUecKuX CoefiMHeHuM (UHIyKTUBHbBIN
1 Me30MepHbIN 3P deKThI).

[IpeacTaBnieHne 0 KaacCU(pUKAlLMM OpraHuueckux BemjecTB. [loHaTue o
dbyHKIMOHanbHOU rpymnmne. ["'omosorus. ["'omosioruueckue psijbl. CrucTeMaThueckas
HOMeHK/aTypa opraHnueckux coeauHeHur (IUPAC) u TpuBHa/ibHble Ha3BaHUS
OT/le/TbHBIX TIPe/ICTaBUTE/IeH.

OcobeHHOCTH W Khaccu(dUKarysi OpraHuyeckux peakifuil. OKHC/IATEeTbHO-
BOCCTAHOBUTE/IbHbIE PEAKLIUU B OPraHUUeCKOU XUMUM.

OKCriepyMeHTa/lbHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
O3HaKOM/ieHHWe C oOpa3ljaMu OpraHUYecKHWX BeIlecTB W MaTepuasaMyd Ha UX
OCHOBE, OIbITHI MO TMpeBpallleHUI0 OpPraHUueCcKHX BeleCTB MPHA HarpeBaHUU
(nyaBneHwe, oOyrIvBaHWe W TOpeHHE), KOHCTPYMPOBaHHWE MOje/iel MOJIeKYT
OpraHAuYeCKUX BeLeCTB.

Yraesogopopasl.

Ankanbl. 'oMoJioriueckuii psifi alIKaHOB, 0011jasi hopMysia, HOMEHK/IaTypa U
u3oMepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIeKY/I aJKaHOB, Sp -
rubpuan3alys aTOMHBIX OpOuTaneid yriepoja, O-CBsi3b. Du3nueckue CBOWMCTBA
aJIKaHOB.



XWMHUYeCKre CBOMCTBA aJIKaHOB: peaklWd 3aMelleHUsi, W30Mepu3alvu,
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 (LMK/IOMEHTaH, LMK/IOTeKCaH) LMK/I0anKaHoB. CriocoObl MomyyeHUs U
IIpUMEHeHUe 1[UK/I0a/IKaHOB.

Ankensl. ['oMo/siorrueckuii psf ajkeHOB, o0Iiast popmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHWE MOJIEKY/l — alKeHOB, Sp’-
rubpuv3alyss aTOMHBIX opOuTanedl yriepofa, o- U T-cBs3u. CTPyKTypHas U
reoMerpuyeckass (Luc-tpaHc-) wusomepus. Du3nyecKkre CBOMCTBA aJKEHOB.
XYWMHUYeCKre CBOMCTBA: PeakLUM TPUCOeAUHEHHs, 3aMeLleHUs] B O-TI0JI0KeHue
NPy JBOMHOM CBSI3U, TMOJMMepy3ald U okucieHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHbIe peakliiy Ha JBOWHYIO CBs3b. CrOCOOBI MO/yueHusl U pUMeHeHe
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
y30Mepus. DJIKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHHe MOJIeKYs alKUHOB, Sp-
rubpuv3alivs aTOMHbIX opbuTtaseit yriepojga. @usnyeckue CBOWCTBA aJKWHOB.
XvMHUecKre  CBOMCTBA:  peakLuu  [PUCOEJVHEeHUs, JuUMepusalud U
TpUMepH13aluu, OKUCAeHUs. KUC/IOTHbIe CBOMCTBA aTKWUHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe peaKIMM Ha TPOMHYIO CBsi3b. CIOCOOBI MOMyUYeHUs
Yl TIpUMEHeHUe aJIKUHOB.

ApomaTthueckue yrieBofopozbl (apeHbl). ['omosorvueckuid psifi apeHoOB,
ob1iast hopmyia, HOMeHK/IaTypa U u30Mepus. DIeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoOJieKy/ibl OeH3o/a. Pu3nyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa OeH30/1a 1 ero rOMOJIOTOB: peaki[uu 3amellleHust B 0eH30/1bHOM KOJIblie U
yIJIeBOJOPOJHOM pajiyKaje, peakluu IPUCOeVHeHUs, OKUC/IeHWe T[OMOJIOIOB
6enszona. IlpeacraBneHre 00 OpHEHTHPYIOIEM [€HCTBUM 3aMecTUTeslel B
0eH30/IbHOM KOJIbl[e Ha TIpUMepe ajKWIbHBIX DaJUKaaoB, KapOOKCHIbHOM,
T'U/IPOKCUJIbHOW, aMWHO- W HUTPOTPYIIbl, aTOMOB TrasioreHoB. Ocob6eHHOCTH
XUMUYECKUX CBOMCTB cTUpoJa. [lomimepusanus ctuposa. CrocoObl MomydyeHus: u
TpYMeHeHUe apoMaTUUeCKUX yrjieBoA0pO0B.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHBIN yronb ¥ NpoAyKThl ero nepepaboTtku. Criocobbl 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 CTpPOeHHe TajIoreHIIPOU3BOHBIX YIJIeBOJOPOAOB. Peakiuu
3aMellleHHs] TajioreHa Ha TUAPOKCOTpynmy, HUTPOTpymmy, LMaHOTPYIIIY,
amuHorpynmny. [lelicTBe Ha Tra/JIOreHNpPOM3BOJHbIE BOJAHOTO W CIHUPTOBOTO
pacTBopa MLIénoud. B3aumogencTBUe AUrajoreHajJkaHOB C MarHWeM U LIMHKOM.
[Tonsitne 0 MeTasyI00OpraHuYeCcKrux COeJMHEeHUSIX. Vcrionb3oBanve
ra/IOTeHTIPON3BOJAHBIX  YIJIEBOIOPOZIOB B OBITY, TexXHWKe U TIPU CHUHTe3e
OpraHUYecKuX BelleCTB.

OKcrepuMeHTa/ibHble MeTOZlbl M3YyuUeHHWs BelleCTB U UX [peBpallleHUi:
v3yueHuve (pU3NUYECKUX CBOWCTB YTJIeBOJOPO/IOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
Peakirii yI/IeBO/IOPOZIOB Pa3IMUHbLIX KaaccoB (obecijBeuriBaHHMe OpPOMHOM WM
VMO/IHOM BOJbl, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBUE alleTWieHa C
aMMUayHbIM pacTBOpoM oOkKcuja cepebpa(l)), kauecTBeHHOe OOHapy>kKeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHAYeCKUX BelllecTBaX, IOy4YeHUe STUIeHa |
H3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJueKiusMu «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. CTpoeHHWe MoJieKya (Ha TMpuMmepe
MeTaHO/a W 9TaHosa). ['omosornueckuii psifi, oOigas ¢dopMyna, HU30Mepus,
HOMEeHK/JaTypa W Kiaaccudukaiusa. Dusnueckre CBOMCTBA  Mpejie/ibHbIX
OJHOATOMHBIX CIHUPTOB. BoJoOpoAHBIe CBA3M MeXAYy MOJIeKyJaMy CITMPTOB.
XyUMUUeCKUe CBOMCTBAa: peaklUUU 3aMelleHusi, JerujpaTaliud, OKHUCIeHUs,
B3aUMO/IEICTBME C  OpPraHWYeCKUMHM U  HEOpraHWYeCcKMMU  KHUCJIOTaMH.
KauecTBeHHas peaklyst Ha OJJHOATOMHbIe COIMPTHI. [leiicTBYe 3TaHO/Ia M MeTaHOo/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 TavlepuH. dusnueckue u
XUMUYeCKre CBOWCTBA: peakl[My 3aMellleHUs], B3aUMO/|eliCTBhe C OpraHUueCKUMU
M HeOpraHhyeCcKWMM KHCJI0TaMM, KayeCTBEeHHasi 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 (eHosa. KauecTBeHHble peakiud Ha (eHon. TokcMyHOCTH (heHoa.
Crioco0bbI rostyueHusi v ipuMeHeHue ¢eHomna. @enondopmanbieryHas cMoJa.

Kapb6oHubHble coefIJUHEHUSs] — a/lbJIeTU/Ibl U KeTOHbI. JJIEKTPOHHOE CTPOeHue
KapOoOHUIBHOMW TpyTibl. ['oMosioruueckue psifbl anberujoB U KeTOHOB, o0Iast
¢dopMyna, M3oMepuss U HOMeHK/IaTypa. dPusmueckue CBOWCTBA ajbJeruzioB U
KeTOHOB. XMMMUeCKWe CBOWCTBA  aJbJielTMJOB U  KETOHOB:  peakLuu
npucoerHeHrs. OKUC/IeHre a/bJerujoB, 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 3Tepu(UKalM{, peaklUu C ydaCTUeM 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: THAPO/IN3 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 Haxox/eHWe B mpupofe. 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 MaKpOMOJIeKy/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, ToyueHre 3¢upoB Le/ntonossl. [ToHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCIlepYMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB U MX IpeBpalleHuM:
pPacTBOPMMOCTB Pa3/IMYHbIX CIIMPTOB B BOJe, B3aUMOZIeUCTBHE 3TaHOJIa C HAaTPUEM,
OKHMCJIeHWe 3TWU/I0BOr0 CIUPTa B ajlbJerv/, Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMATOM Kaius (BO3MOXKHO MCII0J/Ib30BaHUE
BU/leOMaTePUA/IOB), KauyeCTBEHHble peaklMd Ha anbferufbl (C TUAPOKCHULOM
muammuHcepebpa(l) w  rugpokcupom  Memu(Il)), peakmusi T/IMIepHHA  C
ruapokcugom Meau(1l), xumuueckue CBOMCTBA pacTBOpa YKCYCHOW KHC/IOTHI,
B3aMMO/IEICTBUE pacTBOpa TIJIOKO3bl C rugpokcupoM Menu(ll), B3ammopericTBue
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 Npou3BOJHbIe aMMHuaka. Knaccugpukanuss aMrHOB:
anidarryeckue ¥ apoMaThyeckue; I[epBUYHblE, BTOPWYHbIE U TpPETUUHBIE.
CrpoeHuie MoJiekys, obujasi ¢popmysa, “3oMepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA aau(aTUYeCKUX aMHUHOB: OCHOBHbIE CBOWCTBA,
JIKUIMPOBaHWe, B3aMMOJEUCTBUE TePBUYHBIX aMHUHOB C a30THCTOW KHCIOTOM.
CoJsv a/KhIaMMOHHUS.

AHWIVH — TIIpe/CTaBUTe/]lb aMMHOB apoMaruueckoro pszga. Crpoenue
aHWIvMHa. B3avMHoe BMsiHMe TPYIIN aTOMOB B MOJieKyJ/ie aHuauHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CriocoObI
MOJIyueHus1 M TMpUMeHeHWe anudaTUuecKux aMHuHOB. [losyueHwe aHWIMHA U3
HUTPOOEH30/1a.

AmuHokuc0TEl. HOMeHKaTypa u usomMepus. OtzesbHble IIpecTaBUTeu O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®usnMuyeckre CBOUCTBA aMHWHOKUCJIOT.
XUMUYecKMe CBOWMCTBA aMUHOKMCJIOT KakK aM(OTepHbIX OpraHUuUecKHUx
COe[IMHeHMM, peaklys T[OJUKOH/eHcalyy, obOpa3oBaHWe TeNTUIHON CBSI3U.
bruonorrnueckoe 3HaueHMe aMUHOKUC/I0T. CUHTE3 M TH/IPOJI3 MENTHU/IOB.

benku kak mnpupogHbie mosMepsl. IlepBuuHas, BTOpUUYHas M TpeTHUYHas
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 BOjie, JeHaTypaiusi 0eskoB TpYM HarpeBaHUM, I[BETHbIE
peakuyMyd Ha OenKd, pellleHHMe SKCIIepUMEHTaAbHbIX 3aZjau 10 TeMaMm
«A3oTCcogeprkanjue OpraHuyeckKue COeIUHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKUX COeUHEHUMN.

BbICOKOMOJIEKY/ISIpDHbIE COeJUHEHMS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJ/ISIDHBIX CO€MHeHWW: MOHOMeED,
II0JIMep, CTPYKTYPHOe 3BEeHO, CTelleHb ITO/IMMepr3aLiiu, CpefHsss MOJIeKy/sipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKY/ISIDHBIX COEJUHEeHUN —
MoJIMMepHr3aLusi ¥ MOJUKOH/eHC Cal[usl.

[TonumepHbie MaTepuasbl. [lnacTMacchl  (TTOMUATHJIEH, TIOUIIPOIIAJIEH,
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 (XJIOTOK, 111€PCTh, 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 U3yueHusl BellecTB U MX TpeBpalljeHul:
O3HaKOMJIeHHe C 00pa3iiaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe SKCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHvue MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJWHEeHUs 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
peakiid 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.

Peanu3aniyis MeXXripeIMeTHbIX CBsI3€l MPU U3yUeHWH OPraHUYeCcKOW XWUMHUU B
10 kmacce oOCyIIecTB/sieTCsl uepe3 WCIIOMb30BaHWe Kak OOIIMX eCcTeCTBeHHO-
HayUHbIX TIOHSTHM, TaK W TIOHSATHM, TIPUHATBIX B OT/E/NbHBIX TpeJMeTax
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb11ue 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/JMUYMHBI, €JUHHUIIbI 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 KJTACC

OBIIIAA N HEOPTAHNYECKAA XUMUA

Teopernueckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUeCcKui 31emeHT. M3otomnel. CTpoeHue
3JIEKTPOHHBIX 000/I0U€K aTOMOB, KBAaHTOBbIe UKC/Ia. DHEPreTUuecKue YpPOBHU U
MolypOBHU. ATOMHBIe opbOuTanu. Kiaccudukaiiys XuMUuuecKrux 3/1eMeHTOB (S-, p-,
d-, f-o;memenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 AaTOMHBIM — OpOUTAsISIM.
ONeKTPOHHbIe KOH(UIypaLid aTOMOB 3/IEMEHTOB MEPBOr0—YeTBEPTOr0 MEePHUOIOB
B OCHOBHOM U BO30Y>K/]EHHOM COCTOSTHUM, 3/IeKTPOHHbIE KOH(MUTYpALiU HOHOB.
OJIeKTPOOTPULIATE/IbHOCT.

[Teprognuecknt 3aK0H U Ilepyuoanyeckass cucTeMa XMMHAYECKUX 371EMEHTOB
O.U. MenpeneeBa. CBs3b Mepuoiiueckoro 3akoHa M Ileprouueckoll CHUCTeMbl
XUMUYECKHMX 3JIEMEHTOB C COBPEMEHHOM TeOpuMerd CTPOeHHsI  aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMHUUYECKUX JIEMEeHTOB U 00pa3yeMbIX UMU
MPOCTBIX W CJOXKHBIX BelecTs [0 TIpylraM U I[epuogaMm. 3HaueHue
repuoarueckoro 3akoHa .M. Menjesneesa.

XvMuueckass CBfi3b. BuJpl XMMUYECKOM CBSI3M: KOBaJIeHTHasl, WOHHas,
MeTa/iTMueckas. MexaHu3mbl 00pa3oBaHMsS KOBA/JIEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-aKLeNTOPHbIW. DHePrus v JjiMHa CBsi3u. [10/19pHOCTb, HAaNPaBIEHHOCTh U
HacChIILIAeMOCTb KOBaJieHTHOM cBsi3u. KpartHele cBa3u. BogopopHas cBs3b.
Me)xmoJieKyJISipHble B3aMOZ,eNCTBUSL.

BaneHTHOCTE M BajleHTHbIE BO3MOXXHOCTH aToMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX TeOMeTPUYECKUM CTPOEeHHWeM (Ha MprUMepe COeuHeHUN
3/1IeMEHTOB BTOPOTO TIepHO/A).

[IpeacraBiieHre 0 KOMIUIEKCHBIX coefHeHUsAX. CoCTaB KOMIIJIEKCHOI'O MOHa:
KOMIlIeKcooOpa3oBaTesib, JUraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeMHeHUH.
[ToHsATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BemlectBa  MOJIEKY/IIDHOIO M HEMOJIEKYJIIPHOTO  CTpOeHMs.  Twribl
KPHCTa/UIMUeCKUX PelIéToK (CTPYKTYP) U CBOKCTBA BeILleCTB.

ITonsatue o gucrniepcHbIxX cucteMax. MictuHHble pacTBophl. [Ipeacrasiienue o
KOJ/UTOUIHBIX pacTtBopaxX. CrocoObl BbIpa)KeHHsI KOHLIEHTPALIMA PacTBOPOB:
MaccoBasi [j0Ji BelljecTBa B pacTBOpe, MOJIsIpHasi KOHLeHTpauus. HaceleHHble U
HeHaCbIL[eHHbIe PAaCTBOPbI, paCTBOPUMOCTb. Kpucraiorujparel.



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

Krnaccudukaiys XMuMUuecKuxX peakiuii B HEOPraHW4YeCcKOM U OpraHu4ecKou
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/IUYHbIX (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 auccoruaius. CuibHble YW y1abble  3/1€KTPOJUTHI.
Crenenb gucconumaiuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
mienouHas. Bogopoasbii mokaszatenb (pH) pactBopa. ['maponu3 coneit. 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/ibHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
pa3/jioykeHuWe TepoKcuJa BOAOpOJa B MPUCYTCTBHMM KaTaau3aTopa, MOJenu
KPUCTa/I/TMUeCKUX PeLETOK, MPOBe/ieHre peaki[uii MOHHOro 0OMeHa, orpeiesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WH/JWKATOPOB, W3yYeHHWe BIIUSHUS Pa3IUYHbIX
(GakTOpoB Ha CKOpPOCTb XUMHUYECKON peakiuu U T0JI0)KeHHWe XUMUUeCKOro
pPaBHOBECHSI.

Heoprannueckasi XumMusl.

[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, BOCCTAaHOBUTEe/IbHbIe CBOMCTBA. [ 'WApU/BIL.
Ton/vBHbBIE 37IEMEHTBI.

lanorenbl. HaxoxxzieHve B TIpupoie, CriocoObl moayueHus, dhu3uueckue u
XMMUYeCKre CBOMCTBa. ['ajioreHOBOZOpOAbI. BakHelme KUCI0pPOACOAeprKale
coeuHeHUs TasioreHOB. JlabopaTopHble ¥ MPOMBIIIEHHbBIE CTIOCOOBI TTOTyYeHuUs
rasioreHoB. [IpyMeHeHUe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o3o0H. JlabopaTopHble ¥ TIPOMBIIIIEHHBIE CIIOCOOBI TIO/TyUeHHs
Kuciopoga. dusnueckre U XWMUUECKHEe CBOMCTBA U MPUMEHeHWe KHC/I0poJa U
030Ha. OKCUZBI U IePOKCUTIBL.

Cepa. Haxoxzaenue B Tipupojie, CIIOCOOBI TO/ydeHus, GU3NUECKHE WU
xumuyeckde cBorctBa. CepoBogopon, cynbduabsl. Okcup cepwi(IV), okcuf
cepri(VI). CepHuctass ¥ cepHasi KMCJIOTbI U UX cod. OCOOEHHOCTU CBOMCTB
cepHOU KUC/IOThI. [IpriMeHeHre cephl U e€ coeIMHeHUH.

A3or. HaxokgeHwe B TIpUpPOZe, CIIOCOOBI TIOMyueHHUs, (GU3NUeCKHe u
XMMHYeCKHe CBOMCTBa. AMMMAK, HUTpU/bl. OKCH/IbI 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, (U3NUeCKUe U
xumuyeckue cBoiictBa. Pochuabl u pochuH. Oxcuabl docdopa, docdhopHas
KUcioTa U eé cond. IlpumeHeHue Qocdopa u ero coefuHeHul. PochopHbIe
y100peHus.

YrnepoJi, HaxoXAeHWe B TIpuUpojie. AJIJIOTPOMNHbIe  MOAUMDUKALIUMU.
dusnyecke W XUMHUYECKWe CBOWMCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yriepogom. Okcup yraepoaa(Il), okcup yrnepoga(IV), yronpHasi Kuciaota U eé
co/ii. AKTUBUPOBaHHbBIN Yyronb, afcopbius. ®ynnepeHsbl, rpadeH, yryiepojHbie
HaHOTPYOKU. IIpriMeHeHHe TPOCTHIX BEINeCTB, 00pPa30BaHHBIX YTIIEpO/IOM, U €ro
CcoeIMHEeHUH.

Kpemnuii. HaxokzeHre B MpupOZe, CIOCOObI ToyiydeHus1, (u3nueckde u
xuMuueckre couictBa. Okcup kKpemHusi(IV), KpeMHUeBasi KWC/I0Ta, CUIUKATHI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuil. CTeK/10, ero rnojyueHue, BU/ibl CTEK/Ia.

[Tonoxxenue Meta/ioB B [lepuosnueckol cucTeMe XUMUUECKUX 3/1IEMEHTOB.
OcobeHHOCTH CTpPOeHMsI 3JIEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. OOrue
du3nueckue CBOMCTBa MeTa/yioB. [IprMeHeHHe MeTa/sIOB B ObITY 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-rpymnmbl Ilepuoguueckoil cucTeMbl
XUMHUUECKHUX 3yieMeHTOB. Harpuii U Kamui: 1osnydyeHue, ¢usnyeckue U
XUMUYECKHe CBOMCTBA, IPUMEHEHME TIPOCThIX BELLeCTB U UX COeJMHEeHHUH.

O6miass xapakrepuctuka metasuioB IIA-rpymmbr Ileprognueckoil CUCTEMBI
XUMHUUECKUX 371eMEeHTOB. MarHuii W KajblLui: IoJydyeHue, (u3nueckde U
XUMUYeCKre CBOMCTBA, IIPMMEHeHHe IIPOCThIX BeLeCTB M WX COeJVHEeHUHU.
JKécTkoCTb BOJIbI M CIOCOOBI €€ yCTpaHeHUs.



AstoMUHMI: TIOy4YeHue, (r3nyeckrie U XUMUUeCcKue CBOMCTBA, MPUMeHeHUe
MPOCTOrO BellleCTBA W €ro coefiuHeHW. AmoTepHble CBOWMCTBA OKCHAA H
TUPOKCHUIA aTFOMUHUS, TUIPOKCOKOMILIEKChI aTFOMUHUS.

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

dusrueckre U XMMUUYECKUe CBOMCTBA XpoMa M ero coefnHeHU. OKCHUIbI U
ruapokcuabl xpoMa(ll), xpoma(lll) u xpoma(VI). Xpomatbel U AUXpOMaThl, UX
OKHUC/IUTe/IbHbIe CBOMCTBA. [1o/lyueHre 1 MpUMeHeHre XpoMa.

dusrueckre W XUMHUeCKHMe CBOWCTBA MapraHila U ero CoeJAvHeHU.
Baxueliive coemvHenuss wmapradua(ll), wmapranua(IV), wmapranua(VI) w
mMapranua( VII). [lepmaHraHat Kaausi, ero OKUC/IUTe/IbHbIe CBOMCTBA.

dusrueckre U XMMUYECKHWe CBOMCTBA ’Kejle3a U ero coefrHeHun. OKCHJpI,
ruapokcuzbl U conu xenesa(ll) u xenesza(Ill). IlonyueHre v mpuMeHeHUe kesie3a
Y ero CIJIaBOB.

du3nyeckre U XUMUYECKWe CBOKMCTBA Me[iu U eé coeiuHeHuH. [ToyueHve 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 BellleCTB U WX [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 H
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 3KCIepUMeHTalIbHbIX 3aad Mo TeMaMm
«[amorennl», «Cepa u eé coefuHeHUs», «A30T U dochop U UX COeIUHEHHUS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl HOOOUHBIX MTOATPYIII».

XHUMHA Y )KU3Hb.

Posib XvMuM B 00ecriedyeHN YCTOMUMBOTO pa3BUTHS uesioBeuecTBa. [loHATHE
O HayyHbIX MeTOAAX TIO3HAaHUSI U MEeTOJOJIOTMM HAyUHOr0 HCC/IeJOBaHUS.
HayuHble NMpUHIUIIBI OpraHu3ali XUMUUeCKOro TIPOX3BO/CTBA. [IpOoMbIiiieHHbIe
CriocoObI MOTyueHUs] BayKHEUIIIMX BelliecTB (Ha MprMepe MPOW3BO/ICTBA aMMHaKa,
CepHOM KHWC/IOThI, MeTaHo/1a). [IpombiiiieHHble CIOCOObI TOyUeHUs 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 MIAIIM: OCHOBHBbIE KOMIIOHEHTBI, MUll[eBble Z00aBKU. Posib 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 MaTepuasbl, KPaCKW, CTeK/IO, KepaMHUKa.
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, Ko/MYecTBa BellleCTBA) MPOAYKTOB DeakiuH, eC/Au OJHO U3
BelleCcTB UMeeT TpUMecH, Macchl (00BEMa, KOIMUecTBa BelecTBa) MPOAYKTa
peaklyy, ecJid OJHO W3 BeIecTB [JaHO B BHJe pacTBopa C OmNpeneléHHOU
MacCOBOM Jj0/lel pacTBOPEHHOrO BellleCcTBa, MAaCCOBOU [IOIM W MOJSIPHOU
KOHLIEHTpAaLlMM BellleCTBa B pacTBOpe, [0JM BbIXOAA MNPOAYKTAa peakLuyd OT
TeOpeTU4YeCKU BO3MOXKHOTO.

MexripegMeTHbIe CBSI3U.

Peanmm3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TpU  u3ydeHWH 0oOIent u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYyLeCTBJ/ISIETCS Yyepe3 UCIOJIb30BaHUe KaK
oOII[MX ecTeCTBeHHO-HAayUHbIX TMOHSATUM, TaK U MOHATHMN, TIPUHATHIX B OT/Ie/IbHBIX
rpeiMeTax eCTeCTBeHHO-HAyUYHOI0 [JUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAyUHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuuKalys, TepuoAUUHOCTb, Hab/oieHue,
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-
Y MUKDPO3JIeMeHThI, Oe/IKH, KUDbI, YTJIeBO/IbI, HyK/IeMHOBbIe KUC/IOThI, (hepPMeHTHI,
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, 3eKTPOHHast
TIPOMBILIEHHOCTb, HAHOTEXHOJIOTUH.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW
HA YI'TYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHNUA

JINHHOCTHBIE PE3YJ/IbTATDI

B cooTBeTCTBUM C CHUCTEMHO-/IeSITeIbHOCTHBIM TIOAXOJO0M B CTPYKTYype
JIMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHUs MpeiMeTa «XUMHUsS» Ha YPOBHE CpeIHero
obmiero o0pa3oBaHUs BbIJe/IeHbl  CeAyIOIIe COCTaBJISIOIINe: OCO3HaHHe
0Oy4JaroIMMHCS  POCCHUMCKON TPaKJAHCKOW WJeHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITeJTLHOCTHA U CaMOOIIpe/ie/IeH!I0; Ha/lnurie MOTUBALUMU K
00yueHHI0; TOTOBHOCTb M CIIOCOOHOCTH O0Oy4aroluXxcsi PYKOBOJCTBOBATHCS
NMPUHATBIME B 0OIljeCTBe TMpaBWIaMHM ¥ HOPMaMH TIOBeJieHUs;, HaIduue
TIPaBOCO3HAHUS, 3KOJIOTHYEeCKON KY/IbTYPbl; CIOCOOHOCTh CTaBUTh 1ieJId U CTPOUTH
JKA3HEHHbIe TI/IaHbI.

JINYHOCTHBIE pe3y/lbTaTbl OCBOEHUSI TMpeaMeTra «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCThL OMbITa T03HABATENbHOM M MPAKTUUECKOW [lesATeTbHOCTU
oOyuaroluxcs B rpoliecce peanu3aljuu oOpa3oBarebHON AesTeTbHOCTH.

JIMYHOCTHBIE pe3y/lbTaTbl OCBOEHUS TMpeaMeTa «XUMHS» OTpaXKaroT
Cc(hOpMHPOBAaHHOCTb OIbITAa [103HABAaTE/JbHOW U TMPAKTAYECKOU [1esiTeTbHOCTH
oOyuaroluxcs B MpoIjecce peanu3aliid obpa3oBaTebHON AesTelbHOCTH, B TOM
yKCJie B YaCTH:

1) rpa)k/JaHCKOr0 BOCTIMTAHUA:

0CO3HaHUS 00YYAIOIIUMICS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s13aHHOCTEH,
yBa)keHUsI K 3aKOHY U TIPaBOMOPSJKY;

Mpe/iCTaB/ieHdss O COLMaJbHbIX HOpPMax W TIpaBU/IaX MEeXJIUYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW [esITeJIbHOCTA TIPU CO3/JaHUuU
yueOHBIX TIPOEKTOB, pellleHNH y4eOHBIX W TM03HaBaTeIbHBIX 3a/lay, BLITIOJTHEHUU
XUMUYECKHX SKCIIePUMEHTOB;

CMOCOOHOCTU TOHMMAaThb U TPUHHAMATh MOTHBBI, HaMepeHMs], JIOTUKy H
apryMeHThI PYTUX TIPU aHa/IW3e pa3/IMIHbIX BUJIOB YueOHOM /esTebHOCTH;

2) NaTpUOTUYEeCKOr0 BOCIIUTAHMSA:

L[EHHOCTHOTO OTHOLIEHUSI K MCTOPUYECKOMY U HAyUYHOMY Hac/Ie[uio
0TeuYeCTBeHHOU XHMMUY;

YBa)KeHHsI K TIPOLleCCy TBOpUYECTBAa B 00/7aCTH TEOPUM M TIPAKTHUECKOTO
TIDWIOXKEHUS XUMUH, OCO3HAHUSI TOTO, UTO [laHHble HayKHd €eCTb pe3y/bTaT



IIATeNbHBIX ~ HaO/MoJeHnl, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/bHBIX  TIOMCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHbIX 1 TIPAKTUKOB;

VMHTepeca M T[I03HaBaTe/bHbIX MOTHMBOB B TOJAYYeHUM U TIOC/IeAYIOLeM
aHa/iM3e UH(OPMALUU O MepeioBbIX JOCTHKEHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'0 CO3HAHMUSI, STUUECKOT0 TIOBe/IeHuS;

CIIOCOOHOCTH OLIeHMBaTh CUTYALUW, CBS3aHHbIE C XUMUUEeCKUMU SIBJIEHUSIMU,
Y TIPUHMMATh OCO3HaHHbIE pellleHUs], OPUEHTHUPYSCh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1|eHHOCTH;

rOTOBHOCTH OLIeHUBAaTh CBOE TOBej/leHHe U TOCTYIKA CBOMX TOBApHILe C
MO3ULIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOC/e[CTBUM
TIOCTYTIKOB,;

4) ¢hbopMupoBaHMs KY/JIbTYPhI 3J0POBbSI:

MOHUMaHUsI 1[eHHOCTel 3/10poBOoro U 0Oe3omacHoro obpa3sa >KWU3HH,
HeoOXO/IUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBeHHOMY (u3nueckoMy U
TICUXUYECKOMY 3/I0POBBIO;

cobmofennst TipaBua  Oe3oracHoro obpalrieHWsi C BelecTBaMH B OBITY,
TOBCEJTHEBHOM >KU3HU, B TPYZ0BOU JeSTeTbHOCTH;

MOHMMaHUs 1[eHHOCTU TIPaBWI UWHAWBUAYATbHOTO U  KOJIJIEKTUBHOTO
6e3011acHOTO MOBeIeHNs B CUTYyaIUsIX, YIPOXKAIOIIUX 3ZI0POBBIO U KU3HU JTFOZIEH;

OCO3HAHUS TIOC/Ee/ICTBUN M HENpUSTUS BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT'0J11, HADKOTHKOB, KYpEHUs);

5) TPYAOBOr0 BOCIIUTAHUSA:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTU B  y4ueOHO-MCC/e10BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM U APYIUX BHUZAX
JesITe/IbHOCTH;

yCTaHOBKM Ha aKTUBHOE ydYacTHe B pelIeHUWM TMpakTUYecKux 3azau
COL[Ma/IbHOM HarlpaB/e€HHOCTH (B paMKax CBOEro Kjacca, IIKOJIbl);

MHTepeca K MPaKTUUeCKOMY M3ydeHHUI0 TNpodeccuii pa3iMyHOro poja, B TOM
YKC/ie Ha OCHOBe TIPUMeHeHUs TIPeJMEeTHBIX 3HAaHW 110 XUMUHY;

yBa)KeHHs1 K TPYAY, JIOASM TPy/ia U pe3ysibTaTaM TPYA0BOi [1esTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUYa/JbHOM TpaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccmn W peany3ani COOCTBEHHBIX >KM3HEHHBIX
TJIAaHOB C YYETOM JIMUHOCTHBIX MHTEPeCcoB, CIIOCOOHOCTeH K XUMHUU, UHTEPeCcoB U
norpeGHOCTe 00111eCTBa;

6) 3K0/10rMYeCKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH 11e/1ec000pa3HOro OTHOIEeHUsT K TMPUPOZie KaK HCTOYHUKY
CyLL|eCTBOBaHUA XKU3HU Ha 3emiie;



MOHUMaHWsA T/I00anbHOTO XapaKTepa SKOJOTMUecKux MpobseM, BIUSHUS
9KOHOMUYeCKHX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MabHOMN Cpeibl;

OCO3HaHUS HeOOXOAWMOCTH WCIOb30BaHUSA [JOCTIDKEHUM XWUMWUU /ISt
pellieHysi BOTIPOCOB paljOHa/IbHOTO TIPUPO/I0TI0/Ib30BaHMS;

aKTUBHOTO HEMNpUSATHS [eMCTBUM, TIPUHOCSIIMX BpeJ OKpyyKaroleu
TIPUPOJIHOM CpeZie, YMEeHUs] MPOTHO3MPOBATh HeOJarornpusiTHbie 3KO0JIOTHYecKHe
TI0C/IeICTBYSI TTPeAIIPUHUMAEMBIX JIeHCTBUI U TTPeI0TBPALaTh UX;

Ha/IMYHMSI pa3BUTOTO 3KOJIOTMUECKOTO MBIIIIEHHS, SKOJIOTMUeCKON KY/bTYPBHI,
OTIbITA JesiITeTbHOCTH 9KO0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTelbHOW, KOMMYHUKAaTHBHOM U COL[MA/IbHOMN
MIPaKTHKEe, CIOCOOHOCTH W YMEHHSI aKTHMBHO TIPOTHBOCTOSITH HZEO0JIOTHH
xemodobumy;

7) eHHOCTH HAyYYHOTr'0 TO3HAHMS:

MHUDOBO33p€HUs, COOTBETCTBYIOI[ETO COBPEMEHHOMY VDOBHIO pPa3BUTHS
HayKH 1 0011[eCTBEHHOU TTPAKTHKU;

MOHUMaHUSA CIelUbUKM XUMHM KakK HayKd, OCO3HaHUs €& pOoId B
¢bopMHpOBaHMY pal[MOHATBLHOTO HAYYHOTO MBIIIEHHUS, CO3/IaHWN 11eJI0CTHOTO
nipe/icTaBieHuss 00 OKpy»KarollleM MHUpe KaK O eJMHCTBe MPUPOJbl U uesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEM W peILIeHHWH IIpo0/ieM COXpaHeHHs
TIPUPOTHOTO PaBHOBECHS;

yOoexaéHHOCTM B 0c000H  3HAUMMOCTH XUMHH i1l COBPEMEHHOM
L[UBU/M3AI[UM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XKHOW pOJM B
CO3/laHMM HOBOK 0a3bl MaTepha/lbHOM KY/JIbTYPbl, B peIIeHWd T100aTbHbBIX
1po0sieM yCTOMUYMBOTO DPA3BUTHSI UEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCKOH,
TTUIIeBOM M 9KOJIOTHUYeCKOW 0e30TMacHOCTH, B Pa3BUTHM MeAWIIMHBI, 00ecrieueHuH
YCJIOBUH YCIIEIIHOTO TPYy/ia M 3KOJ0THYeCKr KOM(OPTHOM >KHU3HU KaXKIOro ujieHa
o0I111eCTBa;

eCTeCTBEHHO-HayYHOH TIpPaMOTHOCTU: TIOHMMaHWs CYIL[HOCTA METO/IOB
T03HAHMS, WCI0J/Ib3YeMbIX B €CTeCTBEHHBIX HayKax, CIIOCOOHOCTH WCIO/bh30BaTh
TroJiyuyaeMble 3HaHUWs [Jis aHa/li3a U 0ObsICHEHUs SIBJIEHUM OKPY’Karoll[ero Mupa u
TIPOUCXOAMAIINX B HEM U3MEHEHUH, YMeHUs Jie/laTh 000CHOBAaHHBIE 3aK/TIOUEHHS Ha
OCHOBE HayuHbIX (AKTOB ¥ UMEIOIIMXCSA [JaHHBIX C 1Ie/IbI0  ITOTyYeHUs
JIOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSATeNTbHO HCI0/Ib30BaTh XUMHWUeCKUe 3HaHUS [/
peleHust Mpo0JieM B peanbHbBIX )KU3HEHHBIX CUTYaLUsX;

MHTepeca K M03HaHKI0, UCC/IeI0BaTe/TbCKON AesTeTbHOCTY;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEIpPepbIBHOMY 00pa3oBaHHIO M
camMoobpa3oBaHWIO, K AaKTUBHOMY TIOJIyUeHHIO HOBBIX 3HAHUW 110 XUMUU B
COOTBETCTBHH C )KU3HEHHBIMU TTOTPEOHOCTSIMH;



WHTepeca K 0c0O0eHHOCTSM Tpy/la B pa3MuHbIX cepax mpodeccroHaabHON
JesiTe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MeTtarpejMeTHbIe pe3y/bTaThl OCBOEHHUS MPOrPpaMMbI 110 XUMHHM Ha YPOBHE
cpegHero o01Iero ooOpa3oBaHus BKIHOYAOT:

3HauMMble a9 (OPMHPOBAHMS  MHMPOBO33DEHMS  O0yuaroIIMXCs
MEXIUCLIATIIMHAPHLIE (MEXXIIpeJMeTHbIe) O0IlleHayUHble MMOHSTHS, OTPaXKaroI[ue
1[e/IOCTHOCTb HAayuyHOM KapTHHbI MHMpa U CIElU(PHUKYy MeTO[0B I103HAHM,
HCIMO/b3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEILeCTBO, SHEeprus, sIBJIeHue,
TIPOLIeCC, CKCTeMa, HayuHblid (DaKT, IPUHLMII, TUIIOTe3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCC/IeloBaHKe, HAO/II0IeHe, H3MepeHe, SKCIIePUMEHT U IPYTrHe);

YHUBepCajibHble yueOHble [eicTBUs (IT03HaBaTe/IbHble, KOMMYHHUKAaTHBHbIE,

PEeryJIITUBHEIE), obecmieurBaroIIre cdopmMupoBaHe (byHKI[MOHATEHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITETEHIIUH 00YUatoL[UXCs;
CTIOCOOHOCTD oOyyJaroImxcs WCII0/Tb30BaTh OCBOEHHbIe

MEXXIUCIIUTTMHAPHBIe, MUPOBO33peHUYeCKHe 3HAaHUS U YHUBEpCa/ibHble yueOHbIe
JIeVCTBUS B IT03HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MertarnpeMeTHble pe3yabTaTbl OTpaXkalOT OBJaJieHHe YHUBepCaJbHbIMU
y4eOHbBIMH  TIO3HaBaTe/bHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/sSTUBHBIMU
JIeCTBUSIMU.

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS

1) 6a3oBble JIOTHUECKHEe AeHCTBUS:

camocCTosiTesibHO  (OpPMy/IMpOBaTb M aKTyaJu3upoBaTh  Tpobsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

orpefiesisiTh LU JleATe/IbHOCTH, 3aJjaBasi IapamMeTpbl W KPUTEpUU HX
JOCTVDKEHUSs], COOTHOCUTD pe3yJbTaThl JesiTe/IbHOCTU C TTOCTaB/IeHHbIMU Le/ISIMU;

WCTOJb30BaTh TPU OCBOEHWW 3HAaHWM TIPUEMBI JIOTUYECKOTO MBbIIIeHUS:
BbI/Ie/ISITh XapaKTepHble MPU3HAKU TIOHATUWA U yCTaHaBAMBaThb HMX B3aUMOCBS3b,
MCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS /il 00bsSICHEHUs OT/Ae/bHbIX ()aKTOB U
SIBJICHUU,

BbIOMpaTh OCHOBAaHUSI W KpUTEPUM [/Is1  KaacCU(UKAIMM BellecTB U
XUMHUUECKUX peaKLUii;

yCTaHaB/IMBaTb IPUUMHHO-C/E/ICTBEHHbIE CBSI3U MeXJy U3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTWUYECKHe pacCyXaeHusi (WHAYKTUBHblE, [AeJyKTUBHbIE, TIO
aHa/IOTHH), BBISIB/SITh 3aKOHOMEPHOCTHM M TPOTHBOPEuUrsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMY/IMPOBATh BBIBOJBI U 3aK/TFOUYEHUS;



TIPUMEHSITh B TPOLiecce MO3HAHHWsI UCMOJIb3yeMble B XMMUU CUMBOJIMUECKHEe
(3HaKOBBIE) MO/Ie/ U, TIpeoOpa30BLIBAaTh MO/Ie/IbHbIe TIPeJCTaB/IeHHs — XUMHUUeCKUM
3HaK (CUMMBOJI) 3JIeMeHTa, XuMHuYeckas (opmysa, YypaBHEHHE XUMUYECKOU
peaklyd — TIpYU pellleHuH yueOHBIX T03HABaTeIbHbIX U TIPAaKTUUeCKUX 3afiau,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIe TPe/[CTaB/IeHus [Jisl BbIsIB/IeHUs XapaKTepHbIX
TIPU3HAKOB U3yYaeMbIX BEIeCTB U XUMUUECKUX Peaklvu.

2) 6a3oBbIe UCC/Iej0BaTe/IbCKUe JeiCTBHS:

B/a/leTb OCHOBaMM METO/IOB HAay4YHOIO TMO3HaHHWsl BeIeCTB U XUMHUECKUX
peakiyi;

(dbopMyIMpOBaTh Lie/iv Y 3a/laul UCC/Ie/l0BaHusl, UCII0Ib30BaTh MOCTaB/IeHHbIE
M CaMOCTOsITe/IbHO C(OPMY/JMPOBaHHbIe BOMPOCHl B KauecTBe HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI [ji1 (DOPMUPOBAHUS TUIOTE3bl M0 MPOBEPKe MPaBUIbHOCTH
BbICKA3bIBa€MbIX CY>K/I€HUM;

BJaZIleTh HaBbIKAMM CaMOCTOSITE/IbHOTO IJIAHUPOBAHUSI W TIPOBejleHUs
yueHWYeCKUX SKCIIepUMEeHTOB, COBepIIIeHCTBOBAaTh yMeHUsl Hab/roaTh 3a X0/0M
mpoLecca, CaMOCTOSITe/IbHO TMPOTHO3MPOBATh €ro pe3ysbTaT, (OpPMyIUpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHUS,
COCTaBJIATh 000CHOBAHHBIM OTUET O MPOJe/IaHHOM paboTe;

npuobpeTaTh OMBIT yUYeHWYECKOW HWCCIe/loBaTe/IbCKOM UM MPOEKTHOM
JesiTeTbHOCTH, TIPOSIB/IATH CHOCOOHOCTE M TOTOBHOCTh K CaMOCTOSITEJTbHOMY
MOMCKY METO/IOB pellleHus1 TIPAaKTUYeCKWX 3ajlay, MNPUMeHEeHUI0 pPa3/M4HbIX
METO/IOB [TO3HAHUSI.

3) pa6ora c uaopmanmeii:

OPUEHTUPOBATbCSI B PA3/IMUHBIX HCTOYHMKax WHQpopMaluu (Hay4Ho-
TIOTy/ISIpHAasi iMTepaTypa XWUMWUECKOTO COJlep)KaHus, CITPaBOYHBIe T10COOUS,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMALMIO pa3/UuHbIX BUZIOB U (HOpM
Tipe/|CTaB/IeHus], KPUTHUECKU OLIeHHBaTh eé JIOCTOBEPHOCTb u
HENPOTUBOPEUYUBOCTH;

dbopMyMpoBaTh 3anpoChkl ¥ TIPUMEHSITh Pa3/MuHble MeTO/bl TIPU TOWCKe U
orbope wHbOpMaMK, HeoOXOoAUMON [/ BBITOMHEHWS y4eOHBIX 3ajay
oripe/ie/IeHHOr' O THIIA;

nprobpeTaTh OMBIT HCIOJIB30BaHU WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHI Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMaibHYI0  GOpMy  Tpe/CTaB/eHUs
ynHbopMaLuu (cxembl, TpadvKy, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUE);

WCTIOMb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcCTBa TIipu pabore c
XUMUYeCcKor uHboOpMaluei: TIpUMEHSITb MeXXIipeJMeTHble (du3uueckue U
MaTeMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJibl, abOpeBHUaTypbl, HOMEHK/IATypy;

HCI1I0/1b30BATh 3HAKOBO-CHMMBOJ/IMYeCKHE CpeACTBA HaIlJIAAHOCTH.



KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe yueOHbIe /[eHCTBHUSA:

3a/laBaTh BOTIPOCHI T10 CYILIeCTBY 00CY»KAaeMOii TeMbl B X0/le Araiora U/
JVCKYCCHH, BBICKA3bIBaTh U/er, (OPMYJIUPOBATh CBOM IPEIJIOKEeHHS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeJIOKEHHOU 3a/1auH;

BBICTYIIaTh C Ipe3eHTal[dell pe3y/IbTaTOB I103HABATE/ILHOM esITe/IbHOCTH,
TI0JTyUYE€HHBIX CAMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHHUKAMU TTPU BHITIOJTHEHUH
XUMHUECKOTO KCIIepUMeHTa, TTPAKTHUeCKOH paboThI 10 MCC/IeJOBAHUIO CBOMCTB
H3yJaeMbIX BeIIeCTB, peanu3aljii yueOHOro IpoeKTa, U (h)OpMy/IMpPOBaTh BHIBO/IBI
10 pe3y/jbTaTaM MPOBEeAEHHBIX MCC/IeA0BAHUIN IyTEM COrIACOBAHUS TO3ULIUN B
xo/ie 06CyKaeHusI 1 0OMeHa MHEeHUSIMH.

PEFyIIﬂTI/IBHbIe YHHUBepCA/IbHbIE y‘-IEﬁHble ,I[El‘/’ICTBl’IﬂZ

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M  OCYIECTB/ISITb CBOK) T103HABATe/IbHYIO
JesiTeNIbHOCTb, OMpejesisis eé 1enu U 3afaud, KOHTPOJMpOBaTh U IO Mepe
He0OXOIMMOCTH KOPPeKTUPOBaTh TMpe/jlaraeMblii  aJfOPUTM  JIeUCTBUM  TIpU
BBITIOJTHEHUM y4eOHBIX M WCC/Ie[ioBaTeIbCKUX 3ajiayu, BbIOMpaTh Hanbosee
3¢ deKTUBHBIM Crocob MX pellleHUs C yYETOM TIOAy4YeHHs HOBBIX 3HAHUH O
Bell[eCTBaX U XUMUUECKUX PeakLUsX;

OCYLIEeCTB/ISITh CAMOKOHTPOJIb JIesiTe/IbHOCTY Ha OCHOBe cCamMoOaHaiv3a u
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpemMeTHBIE pe3ybTaThl OCBOEHHS MPOTPAaMMBbI 10 XMUMHWH Ha yT/yO/IéHHOM
ypOBHE Ha YpPOBHe cCpefHero o0iiero o0Opa30BaHUs BK/IOUAIOT CrieldduyuecKre
AJist yueGHOTO rpeiMeTa «XUMUsI» Hay4yHble 3HaHUs, YMeHHs U CIoco0bI eficTBUM
10 OCBOEHHIO, UHTEPIpeTal[ii U npeobpa30oBaHUIO 3HAHWM, BHBI [I€STETbHOCTH
0 TIOTyYeHWIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HaHWW B pa3/IMUHbIX y4eOHBIX
CUTYaLUsIX, a TAKXXe B peaslbHbIX KU3HEHHbIX CUTYyalUsiX, CBsI3aHHbIX C xumuel. B
rnporpaMme 10 XWMWU TpeJMeTHble pe3y/bTaTbl MpeJCTaB/JeHbl MO0 TroAaM
W3yuyeHwusl.

10 KV/TACC
[IpenmeTHble pe3ynbTaTbl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:



c(OpMUPOBaHHOCTb TMPEJCTAB/IEHUI: O MeCTe W 3HaueHUM OpraHUYecKou
XUMUM B CHCTeMe eCTeCTBeHHBbIX HayK M eé ponud B obecrieueHWHd yCTOWUMBOIO
pa3BUTHS Ue/ioBeuecTBa B pellieHuH npobsieM 3K0/I0THYecKoid, SHepreTUuecKoi u
MUILeBOM 0e30MacHOCTH, B Pa3BUTHM MeAWLIMHBI, CO3ZIJAHUM HOBBIX MaTepHasoB,
HOBBIX VCTOYHUKOB SHepruy, B obecrieueHUU paLMOHA/ILHOTO
NPYUPO/IOII0/Ib30BaHNsl, B (POPMUPOBAHMM MUPOBO33peHUs] U O0Ied KyJbTYpbl
ye/ioBeKa, a TaKKe 9SKOJOrMueckKM OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3/JOPOBBIO Y IPUPOJHOM Cpejie;

B/a/leHMe  CHUCTeMOM  XMMMWUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIO/IArarolye MOHATHS — XUMUUeCKUW 3/IEMEHT, aToM, SiZIp0 M 3JIeKTPOHHas
obosouka aToma, S-, p-, d-aTOMHble OpOWTasM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aTOMa, TruOpUAW3alUsi aTOMHBIX OpOuTaseil, WOH, MOJIeKy/a,
Ba/IeHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTeNeHb OKMC/IeHUSl, XUMUUeCKasl CBA3b,
MOJIb, MOJISIpHasi Macca, MOJISIpHbIA 00BEM, yIiepo/iHbIN CKesleT, QyHKIMOHa/IbHAas
rpynna, pajuKana, CTPYKTypHble GopMysbl (pa3BépHYThble, COKpallEHHbIE,
CKeJleTHble), W30Mepusi CTPYKTypHas M TMPOCTPaHCTBeHHasi (TeomeTpryeckKasi,
ONTHMYecKasi), W30Mepbl, TOMOJIOTUYECKWUU PpsZl, TOMOJIOTH, YTJI€BOJOPO/bI,
KWUC/IOPOJi- U a30TCOZlepKalljie OpraHhvyeckue CoeJUHEeHHs, MOHOMep, IMOJIMMep,
CTPYKTYpHOe 3BeHO, BBICOKOMOJIEKYJ/ISIDHbIe COeJWHEeHUs; TEeOpPUM, 3aKOHBI
(neprognueckuit 3akoH [I. . MeHpjeneeBa, Teopusi CTPOEHUsS] OpPraHUYeCKUX
BewecTB A. M. ByTyiepoBa, 3aKOH COXpaHeHHs1 MacChl BELeCTB, 3aKOH COXPaHeHUsI
W IIpeBpallleHus] 5SHepruM INpU XUMUYECKMX peaklHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHWM, MUPOBO33pDeHUeCKre 3HaHWUs, JieXallie B OCHOBe
MOHWMaHHsI TIPUUMHHOCTH UM CUCTEMHOCTA XUMUUECKUX SIBJIEHWUM; TIpe/iCTaBIeH s
O MeXaHu3Max XUMHUUeCKUX peaklui, TepMOJAWHAMHUYECKUX M KUHeTHYeCKUX
3aKOHOMEPHOCTSX UX MPOTeKaHUs, O B3aMMHOM B/IMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIA 3(dekTol, opueHTanTsl I u I poza);
dakToNOrMUeCKrue CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOAy4YeHUHd U 6e3omacHOM
WCTIONIb30BAaHUM Ba)KHEMIIIMX OpraHUuYecKuX BelecTB B ObITY M TPaKTH4YeCKOM
JlesiTeIbHOCTU ~ 4YesioBeKa,  OOLIMX  HayuHbIX  IPUHLUIAX  XUMHUECKOTro
MPOM3BO/CTBA (Ha MpUMepe MPOU3BO/ICTBAa MeTaHO/1a, epepaboTKu HedTH);

c(OpMUPOBAHHOCTb YMEHMI: BBISB/SATh XapaKTepHble MPU3HAKU TMOHSTHUH,
yCTaHaB/IMBaTh UX B3aWMOCB$I3b, MCIO/Ib30BaTh COOTBETCTBYIOLUE TMOHATHUS MPU
OIMCaHUM COCTaBa, CTPOEHHSI ¥ CBOWCTB OpPraHMYeCKUX COeMHEeHU;

c(hOpMUPOBAHHOCTb YMEHUM:

VCMO0JTb30BaTh XUMUUECKYH0 CHMBOJIMKY [IJIsl COCTaB/I€HUS] MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILLEHHBIX U CKeJIeTHbIX) (POPMY/1 OpraHuyecKux
BeLeCTB;



COCTaBJIATb yPaBHEHUS XUMUUECKUX Peaklid M pacKpbIBaTh UX CYIIHOCTH:
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakluil  MOCPeACTBOM  COCTaBJIeHUS
9/IEKTPOHHOTO 0ajlaHca 3TUX peaklvii, peakluii HOHHOTO oOMeHa TIyTéM
COCTaBJ/IEHUS UX TOTHBIX U COKPAILEHHbIX MOHHBIX YPaBHEHUM;

W3roTaB/IMBaTh MO/Ie/Id MOJIEKYJl OpraHMYeCKUX BeIecTB /i WUTHOCTPALUU
VX XMMHUUYECKOI'0 U NMPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAaHHOCTb yYMEHHWM: yCTaHaB/JWBaThb MPUHAJ/IEKHOCTh HM3yUeHHBIX
OpraHMYeCcKuX BeIecTB MO KX COCTaBy U CTPOEHUIO K OIpe/e/éHHOMY
K/lacCy/Tpynrme CcoeAWHEHWM, JiaBaTb WM Ha3BaHUsI M0 CUCTeMaTUUeCKOu
HoMeHknaType (IUPAC) u npuBOAWTh TpHMBUA/bHbIE Ha3BaHWS [/ OTAeE/IbHBIX
Tpe/iCTaBUTe/Ield OPraHMYeCcKuX BellecTB (STW/IeH, alleTWIieH, TOMYO0s, TJIMLEepPUH,
STUIEHIJIUKOJ/Ib, (eHOJI, (opmasblerufi, aneTaabJerufi, aneToH, MypaBbHHas
KUCJIOTa, YKCYCHasi KUC/IOTa, CTeapuHOBasi, 0JIeMHOBasi, MaJIbMUTUHOBAsT KUC/IOTHI,
IJIMLYH, ajlaHuH, MajbTo3a, ()PyKTO3a, aHWIWH, AWUBWHW/, U30MPEH, XJIOPOIIPEH,
CTUPOI U [Ipyrue);

c(hOpMUPOBAaHHOCTb YMEHUsI OMpeJesiTb BUJ XUMWUECKOM CBSI3U B
OpraHuYecKux Coe/lMHeHUsX (KOBa/leHTHass W MWOHHasi CBs3b, O- U TI-CBSI3b,
BOJIOPOZHAs CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KEHUS] TeOpPUM CTPOeHUs
opraHnueckux BeirjectB A. M. ByT/iepoBa /151 00bsICHeHUST 3aBUCUMOCTH CBOWCTB
Bell[eCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHWMe,
dbu3nueckue M XWMHUYECKWe CBOMCTBA TUIMUHBIX TMpeACTaBUTe/ed pa3/IMuHbIX
KJIaCCOB OPraHUYeCKUX BellleCTB: aJKaHOB, L[MKJ/IOAJIKaHOB, aJIKeHOB, ajKaJueHOB,
aJIKWHOB, apOMaTHWYeCKWX YTr/eBOAOPO/IOB, CIIUPTOB, ajbJeru/ioB, KeTOHOB,
KapOOHOBBIX KHCJIOT, MPOCTLIX U CIO0XKHBIX 3(UPOB, >KUPOB, HUTPOCOEJUHEHUHN U
aMWUHOB, AMMHOKHUC/IOT, OesiKoB, yriaeBosioB (MOHO-, AW- W TIOJMCaXxapy/iOB),
WTKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XWMUUECKUX peaklid C UCI0/Ab30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHMsl TMO/TBEP)K/JaTb Ha KOHKPETHBIX MpUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHOM CIIOCOOHOCTH OpraHUYeCKUX COeJUHEHUH OT
KPaTHOCTU U TUIA KOBAJIEeHTHOM CBsA3U (O- U T-CBSI3U), B3aUMHOT'0 B/IMSIHUSI aTOMOB
Y TPyNI aTOMOB B MOJIEKY/IaXx;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBOJJOPO/HOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yroyb), CIOCOObI €ro mepepaboTKU W
MIpaKTUUeCKoe MprMeHeHHe MPOyKTOB repepaboTKy;



chOpMUPOBAHHOCThL BJIaZIeHUs] CHCTEeMOM 3HAaHUM O eCTeCTBeHHO-HayUHbIX
MeTo/laX TI03HaHUsI — HabJIt0/JeHUH, M3MepeHUH, MO/IeTMPOBAaHUU, SKCTIepUMeHTe
(peasibHOM U MBIC/IEHHOM) U YMEHUSI IPUMEHSATh 3TU 3HaHUS;

c(hOpMHPOBaHHOCTb yMeHHUs MPUMEHSTh OCHOBHbIE orneparuu
MBIC/TUTE/IbHOM [leATe/TlbHOCTH — aHalu3 W CUHTe3, CpaBHeHHWe, 0000iieHue,
CUCTeMaTH3alLI0, BbISIBJIeHUe MPUUYMHHO-C/IeACTBEHHBIX CBS3€M — JIs U3yueHus
CBOMCTB Bel[eCTB U XUMUUECKUX PeaKL|ui;

c(hOpMHUPOBaHHOCTb YMEHUU: BbISIB/ISITh B3aUMOCBSI3b XUMUUECKHUX 3HAHUM C
TIOHATUSIMA U TIPeJICTaB/IeHUsIMUA [IDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [JIsi
6osee 0CO3HAHHOTO TIOHWMAHUS CYIIIHOCTH MaTepuajbHOTO eAWHCTBA MMUPa,
WCII0/Ib30BaTh CHCTEeMHbIE 3HAHMS TI0 OPraHWYeCKOW XUMHM il OOBSICHEHUS U
TPOTHO3UPOBaHUS SIBJIEHUH, UMEIOIUX eCTeCTBEHHO-HAYUYHYO MMPUPOAY;

chOpMUPOBAaHHOCTL ~YMEHWW: TIPOBOJUTH PACUETHI [0 XUMHUUYECKUM
dbopMysiaM M ypaBHEHUSIM XUMHUECKUX peakLWil C UCMOJb30BaHUeM (r3UUeCKUX
BeMUMH (Macca, OOBEM Tra30B, KOJMYECTBO BeIeCTBA), XapaKTepU3YHOIIUX
BellleCTBa C KOJMYECTBEHHOW CTOPOHBI: PAaCUéThl MO0 HAXOXAEHUI0 XUMHUUYECKOU
dbopMy/ibl BeljecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUYECKHUX 3/1eMEeHTOB,
MIPOAYKTaM CrOpaHMUsl, TJIOTHOCTU ra3000pa3HbIX BelleCTB;

c(hOpMHUPOBAaHHOCTb YMEHM: TIPOTHO3UPOBATh, aHA/IM3UPOBATh U OLIEHUBAThb
C TO3ULMK  3Kojorhuyeckod  0e30macHOCTH  MOC/eACTBUsS — ObITOBONM M
ITPOU3BO/ICTBEHHOM  [IeATeJIbHOCTH UeJiOBeKa, CBSI3aHHOM C TiepepabOTKOM
Bell[eCTB, UCIO0/1b30BaTh IM0J/IyYeHHbIe 3HAHUS [1JIs1 IPUHATUS TPaMOTHBIX pelleHui
1po0/ieM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMHUPOBAaHHOCTb YMEHUM: CaMOCTOSATE/JbHO TMJIAHUPOBAaTh W TMPOBOAUTH
XMMMWYECKUH SKCIepUMeHT (MoJiyueHWe M U3yyeHWe CBOMCTB OpraHUYecKuX
Bel[eCTB, KayeCTBEHHble peakLUWU YraeBOAOPOJOB Ppa3/UUHbIX KJ/IacCOB M
KUC/IOPOZICO/IepyKall[uX OpPraHWYeCcKUX BellleCTB, pellleHhe SKCIepUMeHTa/IbHbIX
3aZlau T0 paCro3HaBaHUIO OpPraHUYeCKUX BelecTB) C COO/rofieHrneM TIpaBUII
Oe3omacHoro oOpalrieHus C BeIlecTBaMHd U J1abOpaTOPHBIM 00OpPYZOBAaHHUEM,
dbopMynupoBaTh 1ieib MCCEI0BaHUS, TPEeJCTaB/IsATb B pa3lMyHOW (opme
pe3y/bTaThl SKCIIepUMeHTa, aHa/IM3UPOBaTh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hOpMHUPOBaHHOCTb YMEHUM:

cobJTr01aTh MpaBH/Ia 3KOJIOTMUECKH 11e/1eC000pa3HOro MoBe/ieHUst B ObITYy U
TPYJOBOU [eATe/TbHOCTU B LieJIsIX COXPAaHEHUs] CBOEro 3/0POBbs, OKpY>Karollew
TIPUPO/IHOW CpeJibl U IOCTH)KEHUSI €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCUUECKOTO [eUCTBUS Ha >KUBbIE OPraHU3MbI
oripe/ie/IEHHbIX OPraHUYeCKUX BellleCTB, IOHKUMas CMbIC/ nokasaress [11K;

aHa/IM3UpOBaTh 1jesleco00pa3HOCTb TIPUMEHEHHsI OPraHUYeCKHX BelleCTB B
TIPOMBIITIEHHOCTH U B OBITY C TOUKH 3peHHsI COOTHOIIIEHUS] PUCK-TI0/1b3a;



chOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/ATh lie/ieHarnpaB/ieHHbI TOMCK
XUMHUUeCKol nHbopMal[ii B Pa3/IMUHBIX UCTOYHHUKaX (HayuHasi ¥ yueOHO-HayuyHast
JuTepaTypa, CpeicTBa MacCoBOM mHMopMalu, UHTepHeT U pyrue), KpUTUUEeCKU
aHa/IM3UPOBaTh XMMHUUYECKYI0 WH(MOPMAI[UIo, TilepepabaThiBaTh €€ W MCIIOIb30BaTh
B COOTBETCTBHH C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.

11 KJZTACC

[IpenmeTHbIe pe3ynbTaThl OCBOeHHSI Kypca «OOijas ¥ HeopraHauecKas
XUMUSI» OTPakaroT:

chOpMUPOBAHHOCTh Mpe/CTaB/AeHUI: O MaTepuajbHOM e[UHCTBE MUPa,
3aKOHOMEPHOCTSIX W T103HAaBaeMOCTH SIBJIEHUW MNPUPOJbI, 0 MecTe W 3HaueHUH
XUMUU B CHCTEMe eCTeCTBeHHBIX HayK M e€ poiu B o0ecrieueHHWH YCTOHUMBOTO
Pa3BUTHS, B peIleHNH Tpo0/ieM 3KOJ0rMuecKol, SHepreTMUeCcKOrW W TUIIeBOU
6e301acHOCTH, B Pa3BUTHUU MeJUWIWHBI, CO3[aHUM HOBBIX MaTepUasioB, HOBBIX
WCTOYHUKOB SHEpruu, B obecrieueHWM pPallMOHAJbHOTO TPUPOAOII0/Ib30BaHus, B
dbopMHpOBaHNYM MMPOBO33peHMs W 00Illeli Ky/JbTypbl uesioBeKa, a TakKe
9KO0JIOTHUeCKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO W TIPUPOHOM
cpefie;

BJaZleHue  CUCTeMOM  XUMWYEeCKHMX  3HaHWK, KOTopasi  BKJ/IHOYaerT:
OCHOBOMOJIArarolle TOHSITHUS — XUMHUUYECKUM »3J/IeMeHT, aToM, s/Ip0 aToma,
M30TOIbI, 3JIEKTPOHHAst 060/I0UKa aToma, S-, p-, d-aTOMHbIe OpOUTAaH, OCHOBHOE U
B0O30y>KIEHHOE COCTOSIHMSI aTOMa, T'MOpUu3alvsi aTOMHBIX OpOuTaseid, HOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPULIATE/IbHOCTb, CTeNeHb  OKUC/IeHUS,
XMMUUecKasi CBs3b (KOBajleHTHasi, WOHHasi, MeTaj/ulhueckas, BOJOpPOJHas),
KPUCTQ//TMUeCKasl pellIéTKa, XWMHUYecKas peaklusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 37eKTPOJUTHYeCKass AUCCOLMALUs, CTeleHb [UCCOL[MAlvH,
BOZIOPO/IHbIM TOKa3aTejib, OKUC/IUTE/b, BOCCTAHOBUTENb, TeII0BOM 3¢ deKT
XMMUUECKOM peaki[iy, CKOPOCTh XUMUUECKON peaklih, XMMHUUYeCKOoe paBHOBECHE;
TEOPUM M 3aKOHBI (TeopHus 3JIEKTPOJUTAUECKOW AUCCOLMAlMW, MepUuoguyeCcKuil
3akoH [I.M1. MeHziesieeBa, 3aKOH COXpaHeHMs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TpeBpallleHys] SHEPTrUY MPU XUMHYEeCKUX PeaklysiX, 3aKOH MOCTOSTHCTBA COCTaBa
BellleCTB, 3aKOH JeMCTBYIOIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUM $3bIK
XMMUH, MHPOBO33DEHUYECKUE 3HaHHWs, JeXalllueé B OCHOBe T[IOHHMMaHUS
MPUUMHHOCTA UM CUCTEeMHOCTH  XUMMUYECKUX  sIBJIEHUW;  COBpPEMEeHHbIe
Tpe/iCTaB/ieHds] O CTPOEHMH BelleCTBAa Ha aTOMHOM, HWOHHO-MOJIEKY/ISIPHOM U
HaJMOJIEKY/ISIPHOM ~ YPOBHSIX; TIpeJCTaB/ieHUs] O MeXaHW3Max XUMHYeCKUX
peakiui, TepMOJAWHAMUUECKUX U  KUHETUYECKUX 3aKOHOMEPHOCTSIX  HUX
MPOTeKaHUsi, 0 XMMHUUYECKOM paBHOBECUM, PACTBOpax U [UCIEPCHBIX CUCTeMax;
dakTosiornueckrie CBeZieHUs O CBOMCTBAaX, COCTaBe, TOJyueHUWH U OGe3oracHOM
WCII0/Ib30BaHWY Ba)KHEMIIIMX HeOpraHWUeCKUX BeleCTB B ObITY M MPaKTHUYeCKOU



JesiTeIbHOCTU ~ UesioBeKa,  OOLIMX  HayuHbIX  MPUHLUIAX  XUMHUUECKOTro
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTb YMEHWI: BBISIB/JSATh XapaKTepHble TPU3HAKU MOHATHM,
yCTaHaB/IUBaTb MUX B3aUMOCB$3b, WCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPU
OINMMCaHUM HeOpraHUUeCKUX BellleCTB U MX MpeBpalleHul;

Cc()OpMUPOBAHHOCTb YMEHUSI HCII0/Ib30BATh XUMHUUECKYH) CUMBOJIUKY [J/Is1
cocrtaBieHdss (OPMy/a BeL[eCTB W YpaBHEHWW XWMHUUECKUX  peakLui,
cucrematnyeckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/eJ/IbHBIX
BeLL[eCTB;

c(hOpMUPOBaHHOCTb YMEHHs OIpe/ie/IsiTh BaJIEeHTHOCTb U CTelleHb OKUC/IeHUS
XUMUYECKHX 3JIEMEHTOB B COEJMHEHUSIX, BHJ XWUMHUUECKOW CBS3U (KOBasjieHTHas,
VOHHAas, MeTa//Inyeckasl, BOJOPOJAHAasA), THUIl KPUCTA/UIMYECKOM PeLISTKU
KOHKDPEeTHOI'O Bell[eCTBa;

Cc(OpMHUPOBAHHOCTb yMeHHsI OOBSICHATH 3aBUCHMOCTb CBOWMCTB BeleCTB OT
BH/JA@ XUMHUUYECKOW CBSI3W M TWIA KPUCTA/UIMUECKOW PpeléTKA, OOMeHHbIH WU
JIOHOPHO-aKI[eNITOPHBIM MeXaHNU3Mbl 00pa30BaHNs KOBAJIEHTHOU CBSI3U;

c()OpMUPOBAHHOCTb ~ yMEHM:  K/JacCM(ULMPOBaTh:  HeOpraHuyeckKue
Bell[eCTBa I10 UX COCTaBy, XUMUUECKUe peakLjiH 110 pa3/IMYHbIM [pr3HaKaM (UMcity
1 COCTaBy pearvpyrolux BellecTB, TerI0BOMY 3(h(eKTy peakliu, W3MeHeHUIO
CTereHel OKUC/eHUsI 37eMEeHTOB, 00paTMMOCTH, Yy4YaCTHIO KaTaju3aropa |
ApyTHe); CaMOCTOSITe/IbHO BbIOMPaTh OCHOBaHUS Y KPUTEPUH [Jisl KlacCUpUKaIUU
M3y4yaeMbIX Bell[eCTB U XMMUYeCKUX peakLui;

c(OpMHUPOBAHHOCTb YMEHUS paCKpbIBaTb CMbIC/ MEPUOAMYECKOro 3akoHa /1.
W. MeHpeneeBa U IeMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEbHYHO
Y IPOTHOCTUUECKYIO (QyHKLUY;

Cc()OpMUPOBAHHOCTb YMEHMM: XapaKTepu30BaTb 3/eKTPOHHOE CTpOEeHue
aTOMOB M HOHOB XWUMHYECKHUX 3JIEMEHTOB [EepBOr0—YeTBEPTOr0 MEpPUO/OB
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  HWCHO/Ab3YS  TOHATUS
«3HEepreTUUeCKUe ypOBHU», «3HepPreTUueckue MOAypOBHWU», «S-, p-, d-aTOMHbIe
opbutanu», «OCHOBHOe U BO30YXAEHHOE SHepreTHUyeckre COCTOSHUSI aToOMay;
OOBSICHSITH 3aKOHOMEPHOCTU U3MEeHEeHMsI CBOMCTB XUMUUYECKHX 3JIEMEHTOB M UX
coefvHeHWW IO mniepuojaM U rpynnam Ilepuoguueckon cucremer [. U.
MeHnzieneeBa, BajleHTHbIe BO3MOKHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUS
UX 3JIeKTPOHHBIX 000/10UeK;

chOpMUPOBAaHHOCThL ~ YMEHUM: XapaKTepu3oBaThb (OMHCHIBATh)  OOIIMe
XMMUYEeCKWe CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJ/IAaCcCOB, ITOATBEPKJATh
CylLL[eCTBOBaHNWE TeHeTUYEeCKOM CBSI3M MeXAy HeOpraHW4yeCcKMMHU BelleCTBaMH C
IIOMOLLbI0 YPAaBHEHNUH COOTBETCTBYHOLMX XUMHUYECKUX PeakLiy;



chOpMUPOBAHHOCTh ~ yMEHUSI  pacKpbIBaThb CYIIHOCTb: OKUC/IATETbHO-
BOCCTAHOBHUTE/IbHBIX peaKlii MOCPeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
9TUX peakiuii; peaklMii WOHHOTO OOMeHa IyTEM COCTaBAEHUS UX TOJHBIX U
COKpall€éHHbIX  MOHHBIX  YDaBHEHWW;  peakUUd  TUAPOIU3a;  peakLui
KOMTIIeKcoobpa3oBaHus (Ha IpyUMepe THAPOKCOKOMIIEKCOB I[UHKA U a/TFOMUHUSA);

cOpMUPOBAaHHOCTh YMeHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTeKaHUs
XMMUUECKUX peakluid C YUYéTOM KX SHEepreTUUeCKHMX XapaKTepPUCTHK, XapaKTep
V3MEHEeHUs] CKOPOCTM XHWMHWYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(dakTopoB, a Tak)Ke XapakTep CMeIleHUs] XMMUUYeCKOro paBHOBeCHsI M0/ BIUSHUEM
BHEIIHWX BO3JerCcTBUU (MpuHuun Jle Illatense);

c(hOpMHUPOBAaHHOCTb yMeHHUsI XapaKTepu30BaThb XHWMUUeCKHe peakluu,
Jiekallyie B OCHOBE TMPOMBIIJIEHHOTO TOJIyUYeHHUs CepPHOW KHCJIOThl, aMMHaKa,
o0Irie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOJCTB; 1ie/1eco000pa3HOCTh
TIpPUMeHeHHs] HeOpraHUUeCKHX BelleCTB B TIPOMBILIJIEHHOCTH U B OBITY C TOUKU
3peHusi COOTHOLLIEHUS] PUCK-T10J1b3a;

Cc(OPpMUPOBaHHOCTb BJaJ|IeHUsI CUCTEMOW 3HAaHWKW O MeTOJax Hay4yHOro
MO3HAHWS SIBJIEHWWA TIpUpoAbl — HabsrofeHWe, W3MepeHHe, MOJeTUPOBaHue,
9KCIepUMeHT (peasibHbIM M MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B €CTeCTBEHHBIX HayKax,
yMeHHsI TIpUMEHSITh 3TH 3HaHUS TIPH SKCIIepUMeHTalbHOM HCCJie/JOBaHUM BellleCTB
U 1 OOBSICHEHWS XWUMHUeCKUX sIBJIEHWUH, HWMEIOIUX MeCcTO B TIpUpPO/Ie,
TIPaKTHUYEeCKOM /IesiTe/IbHOCTH YesioBeKa U B MOBCeTHeBHOM YKU3HU;

c(hOpMUPOBAHHOCTb YMEHHS BbISIBJISITb B3aUMOCBSI3b XMMUYECKUX 3HAaHUM C
TOHATUSIMUA U TIPe/ICTaB/Ie€HUSMHU [IPYTUX eCTeCTBeHHO-HAay4YHbIX MpPeJMETOB [/l
6osiee 0CO3HAHHOTO TTOHUMAHUSI MaTepPUAIbHOTO eJUHCTBA MUPA;

chOpMUPOBAHHOCTh yMEHHUsI MPOBOAUTH PACUETHI: C WUCIO/b30BaHUEM
TIOHATUM «MacCoBasi [JOJIsl BelleCcTBa B PaCTBOPe» M «MOJISIDHAsA KOHLIEHTPALUS»;
Macchl BelljeCcTBa Wi 00bEMa rasa 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
Wik 00BEMY OFIHOTO M3 yUaCTBYIOILIUX B peaki[uM BeIlecTB; TeryioBoro 3ddekra
peakliy; 3HaueHusi BOAOPO/IHOTO IOKa3aTessi paCTBOPOB KUCJOT U lije/ioueid C
M3BECTHOM CTereHbI0 AUCCOLMAal[MK; Macchl (0O0bEMa, KOIMUecTBa BellecTBa)
MPO/JlyKTa peaklyy, ec/id OJHO U3 MCXOJHBIX BeLIeCTB /JaHO B BUJE pacTBopa C
orpe/ie/IEHHOM MacCOBOM [10/ieli paCTBOPEHHOTO Bel[eCTBa WM JJaHO B M30BITKe
(iMeeT TIpUMECH); AOMM BBbIXOZA IIPOJYKTa peaklUH; OOBEMHBIX OTHOIIEHUM
ra3os;

c(OpMUPOBAHHOCTb YMEHMI: CaMOCTOSTE/IbHO TUIAHUPOBaTh W TPOBOJWTH
XUMAYECKUM  JKCriepuMeHT  (TIpOBe/ieHHMe  peakiuii  MOHHOTO  0OMeHa,
MO/ITBEPKeHre KaueCTBEHHOT0 COCTaBa HeOpraHWYeCKHX BellleCTB, Orpe/iesieHue
Cpelibl pacTBOPDOB BeILECTB C TIOMOLLBIO WHAWKATOPOB, W3yudeHUe BJIMSHUS
pa3nMuHbIX  ()aKTOPOB HAa CKOPOCTb XUMHWYECKOM peaklWd, pelleHue



9KCIIePUMEHTAMBHBIX 3a/au 110 TeMaM «Metannel» U «Hemertamnb») c
cobroieHreM TipaBy/ 6e30macHOro oOpailleHyst C BelllecTBaMH M J1ab0paTOpPHBIM
obopyoBaHueM, (OpMyJUpOBaTh Lieflb  UCCAe[OBaHUs, TIPeJCTaB/sTh B
pa3MYHOM (popMe pe3y/bTaThbl 3KCIEpPUMeHTa, aHa/lIM3UpOBaTh U OLIEHWBAaThb WX
JIOCTOBEPHOCTH;

cchopMUPOBAHHOCTh YMeHHUI: COOMI0/IaTh TIPaBU/Ia T10/1b30BaHMsI XUMUUeCKOMH
rnocy/joi u mnabopatopHbiM 00OpyZOBaHMeM, oOpallleHuss C BelljeCTBaMU B
COOTBETCTBUM C WHCTPYKIUSIMU TIO BBITIOJTHEHHIO JIaODOPATOPHBIX XUMUYECKUX
OTIbITOB, JKOJIOTUYUECKH 1[esieco00pa3HOoro ToBeZieHUss B OBITY W TPY/I0BOM
JesiTe/IbHOCTU B Le/ISIX COXpPaHEeHUs CBOEr0 3[0POBbs, OKpY)Karolljeld NpUpPOJHOU
cpefbl U JOCTW)KEHHWS e€ YCTOWUYMBOIO pAas3BUTHS, OCO3HaBaTb OMNACHOCThb
TOKCHUYECKOTO JIeUCTBUSL Ha >KUBbIe OPraHM3Mbl OMNpe/ie/IEHHbIX HeOpraHW4YeCKux
BellleCTB, IOHKWMAas CMbIC/ noka3aress [11K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/ATh LieJeHarnpaB/eHHbIM TOMCK
XUMHUUeCKol nHGopMal[uu B Pa3/IMUHbIX UCTOYHUKaX (HayuHasi ¥ yueOHO-HayuyHast
JmTeparypa, CpeZicTBa MacCOBOM MH(opMaluu, VIHTepHeT U Apyrue), KpUTUYEeCKU
aHa/IM3UPOBaTh XUMHUYECKYI0 WH(OpMaIuio, TiepepabaTbiBaTh €€ ¥ UCIO0Ih30BaTh
B COOTBETCTBHH C IIOCTaB/IEHHOMN yueOHOM 3a/auei.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
Ko/muecTBo yacos
Ne HaumeHoBaHMe pa3je/oB JJIeKTpOoHHbIe (U poBbIe)
KoHTpo/1bHBIE IIpakTHyeckue
/I | W TeM NporpaMmsbl Bcero oOpa3oBarTe/bHbIE pecypChl
paboTsI paboThI

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH

[IpesgmeT opraHnuecKou
xumuu. Teopus CTpoeHUst

1.1 o 8
OpraHUYeCcKHX COeJMHEeHUN
A. M. Bytneposa
Wtoro no paspeny 8
Pa3pen 2. YrieBoaopoabl
21 [IpenenbHbIe yrieBOAOPOAbI 5

— dJIKaHbI, [TUKJIOA/IKdAHBbI

HenpepenbHebie
2.2 yIJIeBOOPO/BI: a/IKeHbI, 14 1
aJIKaJjieHsl, aJIKUHbI

ApomaTtrueckue

2.3
yT/1eBOIOPOAbI (apeHbl)

[TpupoHbIe UCTOUHUKH
2.4 yIJIEBOJOPOAOB U UX 4
repepaboTKa

["anorennpowusBoHbIE
yT/J1€BOJIOPO/IOB

2.5

Wtoro no paspeny 35




Pa3pen 3. Kuciopoacoaepikaiiye opraHiuecKue CoeJHHeHUs

3.1 Cnuptel. ®eHos 11

KapbonunbHbIe
COe/IMHEHUs: abJIeTH/Ibl U

3.2 keToHbl. KapboHOBBIE 21
KUACHO0ThI. C/10’KHBIE 3(PUPBIL.
JKupel
3.3 YrneBonabl 9 1
Wtoro no paspeny 41

Pa3pen 4. A3orcopepikainjye opraHuiyecKue coeJuHeHUus

41 AMUHBI. AMUHOKHCJ/IOTEIL. 12 1
benku
Wtoro no paspeny 12

Pa3zpen 5. BbicOKkoMOJIeKy/IsIpHbIe COeJUHEeHUS

51 BricokoMorekynsipHbie 6
' COoeJUHEeHUs
Wtoro no paspeny 6
OBHIEE KOJINMYECTBO YACOB 102 3

[10 [TIPOI'PAMME




11 K/TACC

HaumMeHoBaHHe KommuecTBo yacos
No OneKTpoHHbIe (H(POBEHIe)
pa3fieJ/ioB M TeM KonTpo/ibHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE PEeCYPChI
NpOrpaMmabI padoThI padoThI
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Crtpoenue aToma.
[Teproguueckuii
3aKOH U
[Teproguueckas
1.1 PHOA 9
cucremMa
XUMHYECKUX
snemenTos /1. W.
MenpeneeBa
Crtpoenue
BellleCTBa.
1.2 5 11
MHoroob6pa3ue
BelLleCTB
XUumuyeckue
1.3 19 3
peakLuu
Wtoro no paspeny 39
Pa3pen 2. Heoprannueckass XuMus
2.1 Hewmetanbl 31
2.2 Mertanbl 23 2
Nroro nio pa3geny 54

Pazpgen 3. Xumus U KU3Hb




MeTo/1bl TO3HAHUS
3.1 B XUMUH. XUMUA U
JKU3HD

Nroro nio pa3geny

OBHIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

102 4

IIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ne

o/ Tema ypoka

KosmmuecTBO yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHuecKkue
padoTsI

Jara
U3ydeHus

JJ/IeKTPOHHBbIE

nu¢poBbIie
o0Opa3oBarTe/bHbIE

pecypchbi

IIpeamet u 3HaueHue
1 rpeJicTaBjeHue o

coeZIMHeHU

OpraHUYeCcKON XUMUH,

MHOFOO6PaBI/II/I OpraHn4YeCcKux

5.09.23

aToma yryiepoza

DNeKTPOHHOe CTPOeHHe aToMal
yriaeposa (OCHOBHOe U
BO30Y)X/IEHHOE COCTOSTHUS).
BaneHTHbIe BO3MOXXHOCTH

7.09.23

3 Xumunuyeckasi CBSI3b B

OpraHUYeCKUX COeJUHEeHUSIX.
MexaHH3Mbl 00pa30BaHMSI

8.09.23




KOBAJIEHTHOM CBSI3U, CIIOCOOBI
pa3phbIBa CBs3ei

Teopus cTpoeHus
OpraHUuecKHX CoeZJMHeHU! A.
M. bytneposa

12.09.23

Bue1 usomepun:
CTPYKTYypHas,
NPOCTPaHCTBEHHAS.
OneKTpoHHbIe 3(P(eKThI B
MOJIeKy/laX OpraHuyecKux
coeZIMHeHU

14.09.23

[IpencraBieHue o
KaccubuKaluyy u
CcuCTeMaTHhyecKas
HoMmeHk/atypa (IUPAC)
OpraHUYeCcKHX BelleCTB

15.09.23

Knaccudukaiiys peakijuii B
OpraHUYeCcKON XUMHUH

19.09.23

Cucremartu3arys v
0000111eHMe 3HAHMI T10 TeMe

21.09.23

AJIKaHbI: TOMOJIOTHUECKHI
psiz, obijast popmyiia,
HOMEHKJ/IaTypa ¥ H30MepHus,
3/IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHUE
MOJTIEKY/T

22.09.23

10

dusnyeckue U XUMHUUYECKHe
CBOICTBA a/IKAHOB

26.09.23




11

HaxosxzaeHue ajikaHOB B
ripupojie. CriocoOml
MOIy4YeHus U TIpUMeHeHre
aTKaHOB

28.09.23

12

LlukioankaHel: o01jast
dbopmysia, HOMeHK/IaTypa U
n3oMepHsi, 0COOeHHOCTH
CTPOEHUST U XMMUYECKUX
CBOWCTB, CIIOCOOBI MOJTyueHUs
Y TIpUMeHeHue

29.09.23

13

PeliieHre pacuéTHBIX 3a/iay Ha
orpeZiesieHHe MOJIEKYISIPHOM
(hopMyJIbl OPraHUueCKOro
BeIIleCTBa 110 MaCCOBBIM
JIOJISIM aTOMOB 37IEMEHTOB,
BXO/AIIUX B €r0 COCTaB.
Cucrematusanus v
0000111eHMe 3HAHUI T10 TeMe

3.10.23

14

AJIKeHbI: TOMOJIOTHUECKHIH
psia, obijas popmyiia,
HOMEHKJIaTypa, 3JIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY/I.
CTpyKTypHas 1 LUC-TPaHC-
W30MepHst aJIKEHOB

5.10.23

15

dusnueckue U XMuMUUYecKue
CBOWCTBA a/IKeHOB. [IpaBuiio
MapKoBHUKOBA

6.10.23

16

CriocoOb!I rosTyueHus u

10.10.23




IMpUMEHEHKE a/IKEHOB

17

ITpakTHueckas padora Ne 1
o teme "[lonyueHue sTuneHa
Y M3yuyeHue ero CBOMcTB"

12.10.23

18

PeluieHune pacuéTHbIX 3a7,a4 Ha
orpefiesieHue MOJIeKYJIIPHOU
(hopMyJibl OpraHuyYecKoro
BelllecTBa

13.10.23

19

AJKaZiieHbl: COTIPSKEHHBI,
W30/IMPOBaHHEIE,
KyMYJIMDOBaHHbIE.
OcobeHHOCTH 3/IEKTPOHHOTO
CTpOeHwUSI

17.10.23

20

XyUMHUUeCcKue CBOMCTBA
COMPSKEHHBIX JHUEeHOB

19.10.23

21

CriocobbI rosiyueHus U
TIpUMEHEeHHe a/TKa/IneHoOB

20.10.23

22

AJIKWHBI: TOMOJIOTYeCKUN
psiz, obijast popmyia,
HOMEHK/IaTypa, J1eKTPOHHOe
Y TIPOCTPAHCTBEHHOE
CTpOEHUEe MOJIEKYI,
(ur3nuecKre CBOMCTBA

24.10.23

23

XUMHUUeCcKue CBOUCTBA
AJIKUHOB

26.10.23

24

KauecTBeHHbIe peakliuu Ha
TPOWHYIO CBSI3b

27.10.23

25

Crioco0bl TI0/TyYeHust U

7.11.23




IMpUMEHEHHE a/IKUHOB

26

PelieHue 3a/jau: pacyéTsl 1o
yPaBHEHUIO XMMUYeCKOH
peakLyu

9.11.23

27

Cucremarusanys u
0000111eHre 3HAHWH T10 TeEMe

10.11.23

28

ApeHbl: TOMOJIOTUYECKHH psifi,
obmas dhopmyna,
HOMeHKJ/IaTypa. J/IeKTPOHHOe
Y TIPOCTPAHCTBEHHOE
CTpOeHHe MOJieKys1 OeH30/a U
TOJIyOs1a, UX PU3nUecKue
CBOMCTBA

14.11.23

29

XuMuueckue CBOUCTBA
apeHOB: PeaKI|H 3aMelleHusT

16.11.23

30

XuMHueckre CBOMCTBA
apeHOB: PeaKIUu
TIpUCOeIMHEeHUsI, OKHC/IeHHe
rOMOJIOr0OB OeH30/1a

17.11.23

31

OCobeHHOCTH XUMUYECKUX
CBOMCTB CTHPOJa

21.11.23

32

Perienvie pacuéTHbIX 3a/1a4 Ha
orpefiesieHNe MOJIeKYJIIPHOU
(hopMyJibl OPraHuuYecKoro
BelllecTBa

23.11.23

33

CriocoObI rosTyueHus u
NIpUMeHeHHe apeHOB

24.11.23

34

I'eHeTHUecKas CBSI3b MeXxay

28.11.23




Pa3/IMUHBIMU KJ/1aCCaMH
yrieso0poaoB

35

PacuéTsl 110 YpaBHEHUSAIM
XUMUYECKUX PeaKIiuii.
Cucremarusanus v
0600111eH1e 3HAHUH 110 TeMe

30.11.23

36

[Tpupopnsiii ras. [TonyTHele
He(TsHbIe rasbl

1.12.23

37

KaMeHHBI! yToJ1b U TPOYKTHI
ero repepaboTKu

5.12.23

38

Hedts 1 criocobbr eé
riepepaboTku. ITpumeHeHye
TIPOJYKTOB T1epepaboTKU
HeTU

7.12.23

39

I'eHeTHnueckasi CBSI3b MeXay
Pa3/IMUHBIMU KJ/1aCCaMH
yriesoi0poa0B

8.12.23

40

['anoreHornpousBo/HbIE
YIJ1€BOZIOPO/ZIOB: 37IeKTPOHHOE
CTpPO€eHHe; peakLuu
3aMelLLeHus rajoreHa

12.12.23

41

[JenicTBue 1jenoyeu Ha
rajloreHNnpor3BOJHbIE.
BsaumopgeiicTBue
JiurazioreHajkaHoOB C MarHUeM
Y LIUHKOM

14.12.23

42

Cucremarusanus u
0000111eHre 3HAHWH T10

15.12.23




pasgeny "Yrnesomopozs!"

43

KoHTposibHas pa6ora no
TeMe "YreBog0poAbI"

19.12.23

44

I[IpesenbHbIe OHOATOMHBIE
CIUPTBI: TOMOJIOTUYeCKUN
psiz, obijast popmyiia,
CTpOEHUEe MOJIEKYJ,
M30Mepusi, HOMEHK/IaTypa,
Kjaccudukanus, Gpusnueckue
CBOMCTBa

21.12.23

45

XUMHUUecKye CBOUCTBA
ripefie/IbHbIX OZJHOATOMHBIX
CTIUPTOB

22.12.23

46

Crioco0bl TTo/TyueHust U
TIPUMEHEHHEe OJJHOATOMHBIX
CMUPTOB

26.12.23

47

ITpocTsie 3¢upshI:
HOMEeHK/IaTypa U U30Mepus,
0CO0eHHOCTH (PU3NUECKUX U
XUMHUECKHUX CBONCTB

28.12.23

48

MHoroaToMHbie CITUPTHI:
TUIEHTJIUKO/b U TJIUL[€PUH,
vx pusnyeckre U XMMUUeCKUe
CBOICTBa

29.12.23

49

Crioco0bl MosTyueHust u
TIPUMEHeHHe MHOT0aTOMHBIX
CITUPTOB

9.01.24

50

@eHOJI: CTpOeHUEe MOJIeKY/Ibl,

11.01.24




(r3ruecKre CBOMCTBA.
TokcuuHOCTb (heHoa

51

XUMHUUYeCKUe CBOUCTBA
tdeHona

12.01.24

52

CriocoOblI rosTyueHus u
npuMeHeHue eHomna

16.01.24

53

IIpakTueckas padora Ne2
Pewmenue
SKCIIepUMEeHTa/IbHbIX 3a/1a4
o TeMe "CrupThl U heHOosbI"

18.01.24

54

Cucremartu3arys v
00006111eHMe 3HAHWI T10 TeMe

19.01.24

55

AnbIeruzibl ¥ KeTOHBI:
3/IEKTPOHHOE CTPOEHHe
KapOOHW/TbHOM TPYTINbI;
TOMOJIOTHUECKUE PSIZIbI,
obiias popmysia, U3oMepus U
HOMeHKJ/IaTypa

23.01.24

56

AnbLieru/ibl U KeTOHBI:
¢busnyeckre CBOWCTBa;
peakLyy NpUcoeMHeHUsT

25.01.24

57

Peakiiun okucienus u
KaueCTBeHHbIe peakLUuu
anbJeruIoB U KETOHOB

26.01.24

58

Crioco6bI rostyueHUst
a/Tb/IETU/I0B ¥ KETOHOB

30.01.24

59

O/THOOCHOBHBIE TIpe/e/TbHbIE
KapOOHOBBIE KMCJIOTHI,

1.02.24




0Cc0OeHHOCTH CTPOEeHHUs UX
MOJIEKY/T

60

V3omepusi U HOMeHK/IaTypa
KapOOHOBBIX KHC/IOT, UX
¢usnyeckue CBOWCTBA

2.02.24

61

XyMuyeckKue CBOMCTBa
Tipe/ie/TbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHC/IOT

6.02.24

62

OcobeHHOCTH CBOMCTB
MYyPaBbUHOM KUC/IOTBI.
MHoroo6pa3ue KapOOHOBBIX
KHCJIOT

8.02.24

63

OcobeHHOCTH CBOMCTB:
Herpe/ieNTbHbIX U
apoMaTH4eCcKUx KapOOHOBBIX,
JTUKapOOHOBBIX,
TH/IPOKCHKApOOHOBLIX
kucot. IlpescraBurenu
BBICIITMX KapOOHOBBIX KUC/IOT

9.02.24

64

ITonsiTve 0 MIPOU3BOHBIX
KapOOHOBBIX KHC/IOT

13.02.24

65

Crioco0bl 1MoJTyueHust u
TIpUMeHeHHe KapOOHOBBIX
KUCJIOT

15.02.24

66

CnoxxHble 3¢upsbI:
TOMOJIOTUYECKH Psifi, 001jast
dbopmyia, usomepus u
HOMeEHK/IaTypa

16.02.24




67

dusnyeckre U XMMHUUeCKHe
cBolcTBa 3(hUpoB

20.02.24

68

PerteHuie pacuéTHbIX 3a/1au:
10 YpaBHEHUIO XMMHUYeCKOU
peakiuy, Ha orpe/ie/ieHue
MOJIEKY/ISIPHOM (POPMYJIBI
OpPraHUYeCcKoro BellecTBa

22.02.24

69

ITpakTHueckas padora Ne 3
Perienve
9KCIIePUMEHTa/IbHBIX 3a/1au
o Teme "Kap6oHOBbIe
KUCn0Thl. Cno>KHbIe 3UpHI"

27.02.24

70

JKupel: cTpoeHue,
¢busnyeckre U XUMUUECKHe
CBOMCTBA (TUPOIN3)

29.02.24

71

OcobeHHOCTH CBOMCTB
JKUPOB, COJleprKalljuX OCTaTKU
HeTpe/ie/IbHbIX KUPHBIX
KUCIOT. JKUphl B IIpUpoje

1.03.24

72

Mbi/1a KaK COJIM BBICIIAX
KapOOHOBBIX KHC/IOT, UX
Morolljee fieiicTBye. [ToHsITHE
0 CUHTETHUYeCKHX MOIOIIUX
cpeactBax (CMCQC)

5.03.24

73

I'eHeTHUeCKasi CBSI3b
yT7IeBOIOPO/IOB U
KHUCTIOPOACO/IeprKallix
OpraHuuYecKHX BellecTB

7.03.24

74

PacuéTel 110 ypaBHeHUsIM

12.03.24




XUMHUUYeCKHUX peaKL[I/Iﬁ

75

Cucremarusanus v
00600111eH1e 3HAHUH 110 TeMe

14.03.24

76

OO0111ast XxapaKTeprUCTHKa
yT7IeBO/IOB U KiaccudUKarius
yr1eBo/I0B (MOHO-, IU- U
MoIMCaxapubl)

15.03.24

77

MoHocaxapu/ipl: pusnuecKue
CBOMCTBA 1 HAXOXEHUeE B

npupo/ie

19.03.24

78

[TpuMeHeHMe TJIFOKO3bI, eé
3HaueHue B
JKU3He/1esITe/IbHOCTH
opraHusma

21.03.24

79

[ucaxapupbl: caxapo3sa,
MaJibTo3a U JIaKTO03a.
HaxoxxaeHue B mpupoie 1
NpUMeHeHue 1caxapyuioB

22.03.24

80

Honncaxapn,qbl: CTpOeHHne
MdKDPOMOJIEKYI, d)HBH‘JECKI/Ie
N XUMHueckue CBOfICTBEl,
npruMeHeHHne

2.04.24

81

[MonsiTrie 06 MCKYCCTBEHHBIX
BOJIOKHAX

4.04.24

82

Pelttenune pacueTHbIX 3a/1a4 Ha
onpejiesieHue 01 BbIX0/a
MPOJAYKTAa peakLyu OT
TeopeTUUeCKU BO3MOXKHOTO

5.04.24




83

Cucrematusanus v
0600111eHre 3HAHUM T10

paszeny

9.04.24

84

KoHTposibHast paboTa 1o Teme
"Kucnopozcogepxarye
OopraHuyeckKve coeJHeHus"

11.04.24

85

AMUHBI: K1accudyKaiys,
CTpOeHUe MOJIEKYJI, 001Iast
dhopmyna, usomepus,
HOMEHK/IaTypa U (pu3nuecKue
CBOMCTBa

12.04.24

86

XHMHUUeCKre CBOMCTBA
anidaTuyecKux aMMHOB

16.04.24

87

AHUNWH: CTpOeHHe aHW/IHHA,
0CODPHHOCTHA XUMHYCCKUX
CBOWCTB aHW/IUHA

18.04.24

88

CriocobbI rosiyueHus U
npuMeHeHHe amrdaTHIecKux
aMHHOB

19.04.24

89

AMWHOKUC/IOTHI:
HOMEHK/IaTypa U U30MepHusi,
(r3nuecKre CBOUCTBA.
OTaenbHbIe TIpeACTaBUTENN (-
aMUHOKHCJIOT

23.04.24

90

XyMHUUecKre CBOMCTBA
aMUHOKHCJIOT, UX
61o/IorMUecKoe 3HaueHue
aMUHOKUC/IOT. CUHTe3 U

25.04.24




rnApoJin3 NnenTtrugoB

91

Benku Kak mpUpo/jHbIe
TIO/TUMEPBI; CTPYKTYPbI
OeKkoB

26.04.24

92

XUMHUUecKue CBOUCTBA
0OeIKoB

30.04.24

93

A3soTtcopepxartiye
reTepoLMK/INYecKre
coesuHenus. HyknenHosble
KHUCJIOTBI: COCTaB, CTPOeHHe U
Ouosioruyeckast poJib

2.05.24

94

IIpakTHueckas padora Ne 4
Pewmenue
5KCIIepUMEeHTa/IbHBIX 3a/iau
1o Teme "A30TCoeprKalue
OpraHhuYecKue CoeJUHEeHHUs "

3.05.24

95

IIpakTnueckas pabora Ne 5
Pemenue
5KCIepUMeHTabHbIX 3a/la4u
o teMe "PacriosHaBaHue
OpraHUYecKHUX coeIMHeHU"

7.05.24

96

KoHTposibHas pa6ora 1o
TeMe "A30TCozepKaliue
OpraHhvecKue coeJUHeHHus "

10.05.24

97

OCHOBHBIe TIOHSATHUSL XUMUH
BBICOKOMO/JIEKYJIADHBIX
COQAI/IHQHI/Iﬁ U MeTObl NUX
CHHTE3d —ITI0JIMMEpHU3alud U

14.05.24




TOIMKOHAeHCaL st

98

[Inactmaccel. YTunusanus u
riepepaboTKa TylaCTHUKa

16.05.24

99

O1aCcTOMephbl: HaTypaTbHbIN
CHUHTeTUYeCKUe KayuyyKH.
Pe3una

17.05.24

100

BosiokHa: HaTypanbHble,
VICKYCCTBEHHbIE,
cuHTeTnyeckue. ITonmepsl
CrejMaJbHOr0 Ha3HaueHus!

21.05.24

101

IIpakTHyeckas padora Ne 6
Pemenue
SKCMePUMEHTA/IbHBIX 3a/a4
o TeMe "Pacrio3HaBaHue
[71aCTMacc ¥ BOJIOKOH"

23.05.24

102

Ob606111eHMe U
CHCTeMaTH3aLysl U3yYeHHOT O
Marepuarsa o Teme
"BBICOKOMOJIEKY ISIDHbIE
coelHeHUS "

24.05.24

OBHIEE KOJINMYECTBO YACOB
[10 [TIPOI'PAMME

102

11 KITACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoBs

Bcero

KoHTpo/ibHEIE
padoThI

IIpakTHyeckue
padoThI

Jdara
U3ydeHusl

JJIEKTPOHHBIe
nudpoBbIe
o0Opa3oBaTe/bHbIE

pecypchbl




ATtom. CocTaB aTOMHBIX S7€p.
XUMUUecKuu sj1eMeHT. M130Tombl

5.09.23

CtpoeHue 3/1eKTPOHHBIX
000/10ueK aTOMOB, KBAHTOBbIE
yKc/Ia

6.09.23

Knaccudukaiys XuMruueckux
3/1eMeHTOB (S-, p-, d-, f-a/1emeHTbI)

8.09.23

PacripeiesieHye 37IEKTPOHOB T10
aTOMHBIM OpOUTaIsIM

12.09.23

OneKTpOHHbIe KOHQUTYpaLUU
aTOMOB 3/IEMEHTOB B OCHOBHOM 1
B030Yy’KAEHHOM COCTOSIHUM

13.09.23

OneKTpOHHbIe KOH(UTYpaLuu
HOHOB. DJIEKTPOOTPULIATe/IbHOCTh

15.09.23

[Teproanueckuii 3aKoH U
ITepyopnueckas cucrema
XMMUYeCKUx 371eMeHToB /1. U.
MenpeneeBa, CBS3b C
COBPEMEHHOW Teopyrel CTPOeHUs
aTOMOB

19.09.23

3aKOHOMEpPHOCTU U3MeHeHHs
CBOMCTB XMMHYeCKUX 3JIEMEHTOB
1 00pa3yemMbIX MU MPOCTHIX U
CJIOXKHBIX BellleCTB I10 IpyInaM U
repuojam

20.09.23

CucremaTH3alisi ¥ 0000IIIeHMEe
3HaHUM 10 TeMe

22.09.23




10

Buibl XMMHUUECKOH CBSI3H.
MexaHu3mbl 06pa3oBaHUs
KOBaJIeHTHOH cBsi3u. BomopoHas
CBs13b. M@XMOJIEKYIIPHBIE
B3aUMO/IeCTBHUS

26.09.23

11

BaneHTHOCTL U BajIeHTHbIE
BO3MOXXHOCTH aToMOB. CBSI3b
3/1eKTPOHHOM CTPYKTYPbI MOJIEKY T
C UX TeOMEeTPUYECKUM CTPOEHUEM

27.09.23

12

[TpencraBieHust 0 KOMIUIEKCHBIX
COe/IMHEeHUSIX: COCTaB U
HOMeHKJ/IaTypa

29.09.23

13

BemectBa MoJ1eKyISIpHOTO U
HEMOJIEKYJIIPHOIO CTPOEHUS.
TuIbI KPUCTANIMYECKUX PeLleTOK
Y CBOMCTBA Bell[eCTB

3.10.23

14

ITonsiTHe 0 AUCTIEPCHBIX
cucremax. [Ipescrasienue o
KOJIJIOUJJHBIX PaCTBOpPax

4.10.23

15

WcTrHHBIE PACTBOPBI:
HacCblllleHHble Y HeHaChIllleHHbIe,
pPacTBOPUMOCTb.
Kpucramnoruaparsl

6.10.23

16

CriocobbI BbIpaXkeHust
KOHLIEHTPALUX PACTBOPOB

10.10.23

17

Pemenue 3amau c
VICII0/Ib30BaHVeM TOHATHUN
""MaccoBas 107151 paCTBOPEHHOIO
BelljecTBa", "MoJsipHas

11.10.23




KOHLIeHTpaLus"

18

Knaccuduikarys 1 HOMeHK/IaTypa
HeopraHuyeCKUx BelleCTB

13.10.23

19

CucremaTH3alis ¥ 0000IIIeHMe
3HaHWM M0 TeMe

17.10.23

20

KoHTposbHas padoTa 1o TemMmam
"CTtpoeHue aToma.
[Teproanueckuii 3aK0H U
ITepuoguueckast cucrema
XUMUYeCKUx sy1eMeHToB [. U.
Mengeneesa", "CtpoeHue
BerjecTBa. MHoroobpasue
BelecTB"

18.10.23

21

Krnaccudukarys Xumuueckux
peakiivii B HeOpraHMueckou u
OpraHUYecKOl XUMUU. 3aKOH
COXpaHeHUsI MacChl BEII[eCTB;
3aKOH COXPaHEHUs U
TIpeBpallleHus] SHePTUr TIpU
XUMHUUECKUX PeaKIUsixX

20.10.23

22

TernnoBbie 3(PeKTbl XUMUUECKUX
peakiuii. TepMoxuMHUueckue
ypaBHEHUS

24.10.23

23

Berurcnenus 1o YPaBHEHHUAM
XUMHUUYeCKHUX peaKL[I/Iﬁ n
TEPMOXUMHNYECKHNM YPDABHEHUAM

25.10.23

24

CKOpOCTb XMMUUECKOU peakLuu,
eé 3aBUCUMOCTb OT Pa3/TMUYHbIX
daxTopoB. KaTtanus u

27.10.23




KaTaJ/In3aTOPLI

25

I'oMoreHHbIe U reTeporeHHbIe
peakiuu

7.11.23

26

IIpakTnueckas padora Ne 1
1o TeMe "BiusiHre pa3IMUHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYeCKON peakin”

8.11.23

27

OOpaTtuMmbie 1 HeoOpaTUMBbIe
peakiuyi. XumMuyeckoe
paBHOBeCHe

10.11.23

28

IIpakTHyeckas padora Ne 2
1o Teme "BusHMe pa3MuHbIX
(hakTOpOB Ha MOJIOXKeHUe
XAMUUYECKOro paBHOBeCUs"

14.11.23

29

DJIeKTPOJIUTUUECKast
qucconuanusi. CUibHbIe U crabbie
31eKTpouThl. CTerneHb
JiccoLyanyy

15.11.23

30

VonHoe npousBesieHne BOJbI.
Cpefia BOAHBIX PaCTBOPOB.
Bopgopogueiii nokasarens (pH)
pacTBopa

17.11.23

31

I'upponus cosnen. Peakuuy,
MpoTeKarolije B paCTBOPax
3/IeKTPOJIUTOB

21.11.23

32

IIpakTnueckas pa6ora Ne 3
1o TeMe "XUMHUYeCKUe peakliuu B
pacTBopax 371eKTPOJIUTOB"

22.11.23




33

OKuCIUTe/ILHO-
BOCCTaHOBHUTE/IbHbIE peaKLUH.
BaskHeliie OKUCIUTETN U
BOCCTAHOBUTEH

24.11.23

34

MeTop 3/1eKTPOHHOTO
(71eKTOHHO-MOHHOT0) banaHca

28.11.23

35

OJIeKTPOJIM3 PaCTBOPOB U
pacIyIaBoB BellleCTB

29.11.23

36

Permenue 3a44a4 pa3/IMYHBIX TUIIOB

1.12.23

37

Perienuve 3a4d4 pa3/IMUYHLIX TUIIOB

5.12.23

38

Cuctemaru3aiys U 06001eHre
3HAHUH 110 TeMme " XUMHUUecKue

peakuuu"

6.12.23

39

KoHTpo/ibHasi padoTa 110 Teme
"XumMuueckue peakyuy"

8.12.23

40

[TonoxxeHvie HemeTasIOB B
[Teproanueckoi cucTeme
XUMUYeCKUx 31eMeHToB [. 1.
MeHnzeneeBa 1 0COOEHHOCTH
CTpOoeHHUs Ux aToMoB. dusnyeckre
CBOMCTBA HEMETaJI/IOB

12.12.23

41

AnyoTponusi HeMeTasuIoB (Ha
ripyMepe KHUCI0pOo/ia, Cephl,
docdopa u yraepoza)

13.12.23

42

Bopopos: monyuenue,
bu3nUecKre U XUMHUYeCKHe
cBocTBa. ['apuabI

15.12.23

43

l'anoreHsr: HaXO0XX[1eHre B

19.12.23




TIpUpo/e, CrIoCco0bI TIOyYeHusl,
dusnueckre U XUuMUUecKue
CBOWCTBa

44

I'anorenoBogopogsl. BaxkHeiiime
KHUCJIOPOZCOZieprKalLLue
COeJJMHEeHUsI rajloreHoB

20.12.23

45

JlabopaTopHbIe ¥ TIPOMBIIIITIEHHBIE
CIOCOOBI TTO/TyYeHUsI T'a/IOr€HOB.
[TprMeHeHwe Ta/oreHoB U UX
coeZIMHeHUM

22.12.23

46

IIpakTnueckas padora Ne 4
Pelienve skcneprMeHTaIbHbBIX
3ajiau 1o teme "['anoreHsr”

26.12.23

47

Kucopoza: nabopatopHsble 1
TIPOMBIIIJIEHHBIE CITOCOOBI
nosiyueHusi, hpusnueckre u
XUMHUUecKue cBoMcTBa. O30H.
[TpuMeHeHMe KHUC/IOPO/ia ¥ 030HA

27.12.23

48

OKcHBI ¥ TIEPOKCU/IBI

29.12.23

49

Perienue 3a44d4 pa3/IMUHbIX TUIIOB

9.01.24

50

Cepa: HaxoXXJeHue B IIpUpoJe,
CIIOCOOBI TIOTyUeHUst, pU3nyecKrie
Y XUMHAYeCcKre CBOWCTBA

10.01.24

51

CepoBogopo/, cynbbubl

12.01.24

52

Kucnopogcogepxarue
coequHeHUs cepbl. OcobeHHOCTH
CBOMCTB CepHOM KUCIOThI

16.01.24

53

ITpakTHueckas padora Ne 5

17.01.24




Pelienue skcniepuMeHTaIbHBIX
3aza4 no teme "Cepa u eé
coeluHeHUs "

54

A30T: HaxXOX/eHre B Ipupoje,
crocobbl monyueHus, pusnveckue
Y XMMUYeCcKre CBOMCTBa.
AMMUaK, HUTPUAbI

19.01.24

55

Kucnopogcoaepxarue
coeimHeHust a30Ta. OcoOeHHOCTH
CBOMCTB a30THOM KHC/IOThI

23.01.24

56

[IprimeHeHue a30Ta U ero
coeluHeHUI. A30THbIe y100peHus

24.01.24

57

docdop: HaxoXKAeHUe B TIPUPO/IE,
CrIoCco0bI MoyueHus, pusnueckue
Y1 XUMHWUYeCKHe CBOMCTBa.
®ochuapt 1 hochuH

26.01.24

58

Oxkcuapl dhocdopa,
docdopcogeprkalijie KUC/IOThI.
Conu dochopHO KUC/IOThI

30.01.24

59

ITpumeHenue dhocdopa u ero
coepuHeHmni. ®ocopHbie
ynoOpeHust

31.01.24

60

ITpakTnueckasi padora Ne 6
PelieHre SKCriepUMeHTaTbHBIX
3ajau no Teme "A3ot u dochop u
UX CoeJiJuHeHUs "

2.02.24

61

Yraepon: HaxoXeHue B TIPUPO/ie,
aJJIOTPOIIHbIe MOAUMUKALIWY;

6.02.24




(1)I/I3I/I‘JECKI/IE N XUMHUYeCKHe
CBOﬁCTBa, IMpUMEHEeHKEe

Oxkcup yrnepoga(lIl), okeug,

62 yrniepoga(lV), yronsHas kuciora 7.02.24
U eé conu

63 Perienvie 3a1au pasiMuHbIX TUIIOB 9.02.24
KpemHuii: HaxoxaeHue B

64 NIpUpo/e, CrIoCcoObI TIOyUYeHus], 13.02.24
¢bu3nueckre U XuMU4ecKue
CBOICTBa

65 Oxkcup kpemausi(IV), KkpeMHUeBast 14.02.24
KUCJIOTa, CUJIMKAThI
[TpumeHeHUe KDeMHUS U €ro

66 coefuHeHu. CTeKmo, ero 16.02.24
ToJTyueHre, BU/IbI CTeK/Ia

67 Perienvie 3a/1au pas/iMuHbIX TUIIOB 20.02.24

68 CI/ICTe‘IYIaTI/I.’-}aL[I/IH 1 000011IeHIe 21,0224
3HaHuU 1o Teme "Hemerasibr"

69 'I'(I;):;Z)T(:;zl::ﬂ pabora 1o Teme 570224
AHanu3 pe3y/bTaToOB

70 KOHTPOJIbHOM pab0Thl, KOPPEKIIUS 28.02.24
oIIMboK

71 [TonoxxkeHvie MeTasnioB B 1.03.24

[Tepyuonnueckoii cucteme
XUMHUUECKUX 3JIEMEHTOB.
OcobeHHOCTH CTPOeHHsT
3JIEKTPOHHBIX 000J/I0YEK aTOMOB




MeTaJ/1JiIOB

72

OO61me ¢hr3Uyeckre CBOMCTBA
MeTasioB. [IpUMeHeHre MeTaslioB
B OBITY U TEXHHKE

5.03.24

73

CruiaBbl MeTasu10B. Kopposus
MeTaJlJIoB

6.03.24

74

Pemmenue 3a444 pa3/IMUYHBIX TUIIOB

12.03.24

75

ONeKTPOXUMUUECKUM Psifl
HanpsbkeHU MeTtasioB. Ob1ue
Croco0Obl IOy YeHHs] MeTaslyioB

13.03.24

76

OG611jast XapaKTeprUCTHKa MeTassIoB
IA-rpynme! [Tepuoguueckon
CUCTEeMbI XUMHUYECKUX 37IeMEeHTOB.
Hatpuii 1 kanmii: nonyveHue,
¢du3nueckre U XUMHUYeCcKue
CBOMCTBA, TPUMEHEeHHe TIPOCThIX
BeLeCTB U UX COeJJMHeHU

15.03.24

77

OO6r11ast xapaKTepUCTHKa METaJI/IOB
ITA-rpynmns! Ileproanueckoit
CUCTEeMbI XUMHUYECKUX 371eMEeHTOB.
Marnuii ¥ KaabLyi: ToyJyeHue,
¢bu3nueckre U XMMHUYeCcKue
CBOMCTBA, IPUMeEHEeHHe TIPOCThIX
BeL|eCTB U UX COeJJMHeHUH

19.03.24

78

JKécTKoCTh BOZIBI M1 CITOCOOBI eé
yCTpaHeHust

20.03.24

79

AJITOMUHUN: TIOJIyYeHue,
¢busnyeckre U1 XUMUUYECKHe

22.03.24




CBOi/JICTBa, IMpUMEHeHHe

80

AwmcoTepHble CBOICTBa OKCH/IA U
TMZIPOKCH/IA aTFOMUHUS,
TUZIPOKCOKOMIT/IEKChI aTFOMUHMUS,
UX TIpUMeHeHue

2.04.24

81

Peitienue 3d/ia4 pa3/IMYHbIX THUIIOB

3.04.24

82

IIpakTHueckas padora Ne 7
Pelenuve skcrnieprMeHTaIbHbIX
3a/1a4 1o TeMe "MeTasbl
[JIaBHBIX noArpymnm"

5.04.24

83

OO6111ast xapaKTepyuCTUKa MeTaJlJIoB
nobounbix roarpyt (B-rpyrmn)
[Teproanueckoit CUCTeMbI
XUMHUYEeCKUX 3/IeMEeHTOB

9.04.24

84

dusnyeckre U XMMUUeCKHe
CBOMCTBA XpoMa U ero
COeJUHEeHWUM, X PUMeHEeHHUe

10.04.24

85

Baxxneiive coejuHeHust
Maprasiia. [lepmaHraHar kKanus,
ero OKUC/IUTe/IbHbIe CBOKMCTBA

12.04.24

86

du3nyeckre U XUMHUECKHe
CBOMCTBaA >KeJjie3a U ero
coeguHenui. [Tonyuenve n
TPUMEHEeHHe CI/IaBOB JKeje3a

16.04.24

87

dusnyeckre U XMMUUECKHe
CBOWCTBA MeJIU U e€ COeIMHEHUH,
UX TIpUMeHeHUe

17.04.24

88

du3nyeckre U XUMHUUECKHe

19.04.24




CBOMCTBA [WUHKA U ero
COEﬂHHEHHﬁ, HX IIpUMEHEHHE.
FI/IAPOKCOKOMHI{EKCBI [MUHKa

89

ITpakTHueckas padora Ne 8
Perienne 3KkcrieppumMeHTaTbHBIX
3ajiau 1o Teme "MeTabl
MOOOYHBIX MOATpyTIT”

23.04.24

90

Peitienue 3da/ia4 pa3/IMYHbIX THUIIOB

24.04.24

91

O06o006111eH1Ee ¥ CHCTeMaTH3alI[s
M3y4eHHOT0 MaTepuasa o Teme
"Metannbl"

26.04.24

92

KoHTposbHas padoTa 110 Teme
"Metaibl"

30.04.24

93

AHanu3 pe3y/bTaToB
KOHTPOJIbHOM pab0Thl, KOPPEKILIUs
[0)1115(0]0):¢

3.05.24

94

Posib XMy B obecrieueHuu
YCTOWUMBOIO Pa3BUTHS
yenoBeuecTBa. [ToHsTHE O
HayYHbIX METOZAX UCC/Ie0BaHUS
BellleCTB

7.05.24

95

HayuHble MPUHIUIILI
OpraHu3aI[ii XUMHUUECKOTO
MpOU3BO/ICTBA. [IPOMBIIIIEHHbIE
C0COOBI TIOTYYeHHUsT BaXKHEHIIINX
BeI[eCTB

8.05.24

96

XUmuyeckoe 3arpsisHeHue
OKpY>Katolllel Cpe/ibl ¥ ero

10.05.24




MOC/Ie/ICTBUS

XWMUSA U 3[J0pPOBbe YesloBeKa.

97 1 14.05.24
JlexapcTBeHHbIEe Cpe/iCTBa
Xumus Uiy. Posib Xumuu B

98 obecrieueHUH TTHIIIEBOM 1 15.05.24
6e3omacHoCTH

99 Kocmetuueckue u nap@romMepHble 1 17.05.24
cpefcTBa. breiToBasi xumus
XUMUs B CTPOUTEIILCTBE.

100 | BakHelillvie CTpOUTe/IbHbIE U 1 21.05.24
KOHCTPYKLIMOHHbIE MaTeprasbl
X¥MUS B CEIbCKOM XO3SIMCTBe.

101 | Oprasuueckue U MUHepabHbIe 1 22.05.24
ynoOpeHust

102 CI/ICTE\IE/IaTI/IBaL[I/IH 1 0060011IeHIe 1 94.05.24
3HaHWU 110 TeMe

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

-Xumusi: 10 kmacc: yriay6neHHbld ypoBeHb: yuebHuk/ C.A. Ilysakos, H.B.
MaiunuHa, B.A. [Tonkos.- Mocksa: [Ipocserijenue, 2022 r.
-Xumusi: 11 Knacc: yrnyb6neHHbI ypoBeHb: yueOHuk/ C.A. Ily3akos, H.B.

MainuHa, B.A. ITonkos.- Mocksa: [Ipocserijenue, 2022 r.

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

-Xumusi: 10-11 kmacc: yriybiaeHHbIM ypoBeHb. COOPHMK 3a/jau U YTIpayKHEHU/
C.A. Ilyszakos, B.A. Ilonikos, 1.B. bapeimosa.- Mocksa: IIpocseiienue, 2021 r.
ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET

http://him.1september.ru
http://shool-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru
http://him-school.ru

http://college.ru/himiya/






