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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

11 KITACC

OBIIIAA N HEOPTAHNYECKA{A XUMUSA

TeopeTnueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sep. XUMHAuecKur ssneMmeHT. M3oTonel. CTpoeHue
3/IeKTPOHHBIX 000/I04eK aTOMOB, KBAaHTOBbIe UHWC/Ia. DHEpPreTHYeckrue YPOBHU U
MOo/IypoBHU. ATOMHbIe opOuTanu. Knaccudukaiys XuMuuecKux 371eMeHTOB (s-, p-,
d-, f-anementsl). PacripesjesieHue 3/IeKTPOHOB TI0 aTOMHBIM OpOUTassM.
DneKTpOHHbIe KOH(UTrypallid aTOMOB 3/IEMEHTOB MepBOr0—UeTBEPTOr0 Mepro/iOB
B OCHOBHOM U BO30Y)KZEHHOM COCTOSIHWM, 3JIEKTPOHHble KOH(UTypal[ii MOHOB.
OJIeKTPOOTPULIATESTBHOCTb.

[Tepuoauueckuin 3akoH U Ilepyuoandeckass cucTeMa XUMHAUYECKUX 3J71EMEHTOB
O.U. MenpeneeBa. CBA3b MepuoAAUeCKOro 3akoHa M I[leproguueckor CUCTeMBbI
XMMUUYECKMX 3JIEeMEHTOB C COBDEMEHHOW TeOpHWel CTPOEHUs] aTOMOB.
3aKOHOMEPHOCTU U3MeHeHHsI CBOMCTB XUMUUECKHX 3/IEMEHTOB 1 00pa3yeMbIX MU
TPOCTBIX W CJAOXKHBIX BeleCTB [0 TIpylraM U I[epuojaM. 3HaueHue
repuoguueckoro 3akosHa [I.11. Menjesneesa.

XvMuyeckas CBs3b. Bupl XMMHYeECKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTasuinueckas. MexaHu3Mbl 00pa30BaHMsI KOBA/J€HTHOW CBSI3U: OOMEHHBLIM U
JIOHOPHO-aKLeNTOPHBIA. JHePrus u JjiuHa CBsi3u. [1o/1IpHOCTb, HaNpPaBAEHHOCTh U
HaChIaeMOCTb KOBaJIeHTHOW CBsi3U. KpaTHele cBa3u. BopopopHasi CBsi3b.
MexMoeKy/IsipHble B3aUMOZeNCTBUS.

BaneHTHOCTL W Baj/ieHTHble BO3MOXXHOCTU aToOMOB. CBSi3b 3J/IEKTPOHHOU
CTPYKTYPbI MOJIEKYJ/I C UX TeOMeTPUUYECKUM CTPOEeHUeM (Ha MprUMepe COeuHeHUN
3JIeMEHTOB BTOPOTO TIePUOJA).

IIpencraBiieHne 0 KOMIUIEKCHBIX coefuHeHUssX. CoCTaB KOMIUIEKCHOTO UOHa:
KOMILJIeKcoobpa3oBare/ib, JMraH/bl. 3HaueHHWe KOMIIJIEKCHbIX COeJMHEeHUH.
[ToHsATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BemjectBa  MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO — CTpPOeHus.  TUIibl
KPHCTa/UIMUeCKUX PelIeTOK (CTPYKTYP) U CBOKCTBA BeILleCTB.

[Tonsatne o gucriepcHbIx cvcteMax. VictuHHbIe pacTBophl. [Ipeacrasiienuve o
KOJ/UTOWJHBIX pacTtBopaX. CriocoObl BbIpa)KeHUsT KOHIIEHTPALIMA PacTBOPOB:
MaccoBas [0/ BellleCTBa B pPaCTBOpe, MOJIIpHasi KOHLeHTpaLus. HacblljeHHble 1
HEeHaChII|eHHbIe pacTBOPbI, paCTBOPUMOCTh. KpUcTanioruaparsl.

Knaccudukaiiysgs 1 HoMeHK/IaTypa HeOpraHWueCcKux BelllecTB. TpuBUa/ibHbIE
Ha3BaHUS OT/Ie/IbHBIX MIPe/ICTaBUTe/Ield HeOPraHUYeCKUX BeIecTB.

Knaccudukalids XuMHAUeCKUX peakluii B HeOpraHMueckoi M OpraHu4ecKoi
XMMHUU. 3aKOH COXPaHeHUs1 MacChbl BeleCTB; 3aKOH COXPaHeHUs U IpeBpallleHus



HEepPruu MpU XUMUUYECKUX peaklusx. TersioBbie 3QheKTbl XUMUUEeCKHUX peakKLvil.
TepMoxuMHUUYeCKUe ypaBHEHUSI.

CKOpOCTb XUMHYECKOW peakijuy, eé 3aBUCUMOCTh OT Pa3/M4YHbIX ()aKTOPOB.
['omoreHHbIe ¥ reTeporeHHble peakijuu. Katanaus v KaTajau3aTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XuMHUeckoe paBHoBecue. KoHcTaHTa
XMMUUECKOTO paBHOBecusl. PakTOpbI, BIMAIOLIME HA IOJIOXKEHHWe XUMUUEeCKOTO
paBHOBeCUsi: TeMIlepaTypa, /laBjieHre U KOHI|eHTpalliU BellleCTB, YUaCTBYIOIIUX B
peakumu. [Ipuniun Jle IlaTesnbe.

OnekTponutiyeckass auccoiuaiusi. CuibHble YW y1abble  3/1€KTPOUTHI.
Crenenp pauccouuaumu. Cpejja BOJHBIX pPacTBOPOB: KHWCJIOTHasi, HeUTpasbHas,
mienouHas. Bogopoasbiii mokaszatenb (pH) pactBopa. ['maponu3 coneit. Peakijuu
HOHHOTO 0OMeHa.

OKuCIUTENBHO-BOCCTAaHOBUTE/IbHbIE  peakuu.  CTereHb  OKUC/IEHUS.
OxkucuTens M BOCCTaHOBUTeNb. lIponjeccbl OKUC/IE€HHWS YW BOCCTAaHOBJIEHUS.
BakHeiilllie OKWCIUTEM M BOCCTAaHOBUTENW. MeToj 3/IeKTPOHHOro OasaHca.
ONeKTPOJIM3 pacCTBOPOB U PacIylaBOB BeLeCTB.

OKCIMepuMeHTa/lbHble MEeTOZbl M3YUY€HHs BelleCTB U UX [peBpallleHUi:
pasjioKeHue T[epoKCuJa BOJOpPOJAa B TIPUCYTCTBMM Karajav3aTopa, MOJev
KpPHCTa/UTMUeCKUX PeIéToK, MpoBe/leHre peaKiuii MOHHOTO oOMeHa, orpe/iesieHue
Ccpefibl pacTBOPOB C TMOMOILIbIO WHAWKATOPOB, W3yueHWe BJIUSHUSI Pa3/IAYHBIX
(GakTOpoB Ha CKOpPOCTb XUMHUYECKON peakiuu U T0JI0)KeHHWe XUMUUeCKOro
PaBHOBECHSI.

Heoprannueckasi XumMusl.

[TonoxeHne HemeTa/uioB B Ilepuoauyeckord cucteMe XUMHUYECKUX
ynemeHToB [.. MeHeneeBa © 0COOEHHOCTH CTPOEHUS] UX aTOMOB. Du3nuecKue
CBOMCTBA HEMeTa/IJ/IOB. AJIJIOTPONUSI HeEMeTa/UIoB (Ha MpUMepe KUCJI0poJa, Cephbl,
docdopa u yrieposa).

Bogopoa. Tlonyuenue, gu3snueckve i XMMHUUeCKHMe CBOMCTBA: peaklUU C
MeTa//laMA U  HeEMeTa/ylaMd, BOCCTaHOBUTE/IbHbIE CBOWCTBA. ['MApDUJBL.
TonMBHBIE 37IeMEeHTHI.

lanorenbl. HaxoxxzieHve B TIpupoie, CriocoObl moayueHus, dhu3nueckue u
XMMUYeCKre CBOMCTBa. ['ajioreHOBOZOpOAbI. BakHelme KUCI0pPOACOAeprKale
coeuHeHUs TasioreHOB. JlabopaTopHble ¥ MPOMBIIIEHHbIE CTIOCOOBI MTOTyYeHuUs
rasioreHoB. [IprMeHeHVe rajoreHoB U UX COeJMHEeHUN.

Kucnopog, o3oH. JlabopaTopHble U TIPOMBIIIIEHHbIE CIIOCOOBI TOJTyUeHUs
KUCIopoaa. dusnueckde U XMMHAYECKUe CBOKWCTBA U MPUMEHEHWe KUC/IOpoJa M
030Ha. OKCUZBI U MEPOKCUTIBI.

Cepa. Haxoxpenwe B mipupofe, CIocoObl To/ydeHus, (usnueckue u
xuMuueckre cBouctBa. CepoBogopon, cyiabduabl. Oxcup cepbi(IV), okcup



cepri(VI). CepHuctas ¥ cepHasi KMCJIOTBI M WX coid. OCOOEHHOCTH CBOMCTB
CepHOU KUCJIOThI. [IprMeHeHUe cephl U eé CoeJUHEHUN.

A3oTr. HaxoxgeHue B TMpupOZe, CIOCOObI TOAyueHusi, (Qunyeckue u
XUMUUECKre CBOWCTBa. AMMMaK, HUTpU/Ibl. OKCUABI a30Ta. A30THUCTast U a30THast
KUACOTHI ¥ X coyii. OCOOeHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IpriMeHeHre a3oTa
U ero coefiIMHeHU. A30THbIe Y00peHuUs.

d®ochop. HaxoxzaeHwe B mpupojie, COCOObI TOMyueHUs, GU3NUeCcKue U
XuMUueckue cBoucTtBa. Pochugel U pochuH. Okcugwl ¢docdopa, dochopHas
Kuc/ioTa U eé conmu. [lpumeHeHue ¢ocdopa u ero coeavHeHul. PocdopHbie
yAoOpeHwus.

Yrnepos, HaxoXAeHWe B TpUpoje. AJIJIOTPONHbIE  MOAU(DUKALIUHU.
dusnyecke W XUMHYECKWe CBOMCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yriepogoM. Okcup yriepozaa(Il), okcup yrinepozpa(IV), yronbHasi Kuciaora U eé
co/i. AKTUBUPOBAHHBIA yroJib, afcopbuus. dyriepeHbl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IpriMeHeHHe TMPOCTHIX BeIecTB, 00pa30BaHHBIX YIIEPOJOM, U €ro
CcoeIMHEeHUH.

Kpemuwuii. HaxoskZieHre B MpHUpPOZe, CIIOCOOBI TO/ydeHus1, (Gu3nueckie
xumuyeckre cBorctBa. Okcuj kpeMHusi(IV), KpeMHueBas KHC/I0Ta, CHATUKATHI.
[IprMeHeHMe KpeMHUS U ero coeluHeHui. CTeK/o0, ero nojiyuyeHue, BU/bl CTEK/IA.

[Tonoxenne MetanioB B [lepuoauyeckor cUCcTeMe XMUMUUYECKHUX 3/1IEMEHTOB.
Oco6eHHOCTH CTPOEHUsT 3JIEKTPOHHBIX 000710ueK aTOMOB MeTasuioB. Obiiue
¢du3nueckre CBOMCTBAa MeTalaoB. [IprMeHeHHe MeTa/l/iIoB B OBITY M TeXHUKe.
CriiaBbel MeTasljIoB.

ONeKTPOXUMUYECKUN psifi HamlpspkeHUH MeTta/uioB. OOmue  criocobbl

MOy YeHUst MeTaJl/ioB: TUIpOMeTalIyprusi, MMpPOMeTaLTyprus,
yyiekTpoMeTasuiyprusi. [loHsiTue o Koppo3uu MeTasioB. CrocoObl 3allidThl OT
KOPPO3UH.

OO6iast xapakTepucTvka MeTa/uioB IA-rpymmbl Ilepuoguueckoil CUCTeMbI
XUMHUUECKUX 3/ieMeHTOB. Harpuii u Kanui: To/ydyeHue, (¢uU3AYeCKue WU
XMMUYeCKre CBOMCTBA, IIPUMeHeHMe TIPOCTHIX BellleCTB U UX COeJMHeHUH.

OO6mast xapakTepucTuka MetasinoB IIA-rpynmbl Ileproguyeckoil CHUCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHui M Ka/JbLMi: IIoJlyyeHHWe, (Qu3NUecKue U
XUMUYEeCKre CBOMCTBA, IPMMEHEHHe IIPOCThIX BeL[eCTB M WX COeJVHEeHUHU.
JKécTKoCTb BOJBI U CITIOCOOBI €€ yCTpaHeHUS.

ATOMUHMN: TIOy4YeHue, (pU3ndyeckrie U XMMUUeCKre CBOMCTBA, MPUMeHeHHUe
MPOCTOTO BellleCTBa U €ro coefvuHeHWW. AM(OTepHble CBOWCTBA OKCHAA H
TU/POKCUAA QJIFOMUHUA, TUAPOKCOKOMILIEKChI a/TFOMUHUS.

OOmast xapakTepucTMKa MeTa/uioB mobouHbix noAarpynn  (B-rpyrmm)
[Teprogrueckol CUCTEMBbI XUMAUYECKUX 3JIEMEHTOB.



du3nueckre U XUMUYECKWe CBOMCTBA XpoMa U ero coefuHeHu. OKCHUIBI U
ruapokcuabl xpoMa(ll), xpoma(lll) u xpoma(VI). Xpomatbkl U AUXpOMaThl, UX
OKHCJIMTe/IbHbIe CBOMCTBA. [ToyueHre v MprMeHeHHe XpoMma.

du3nueckie M XUMUUECKHMe CBOMCTBA MapraHijla U €ro COeJUHeHUHU.
Baxnenme coeguHennss Mapranua(ll), wmapranna(IV), wmapranga(VI) wu
maprasua(VII). [TepmaHraHaT Kaausi, ero OKMC/UTe/IbHbIE CBOMCTBA.

du3nueckre U XMMUYeCKHe CBOMCTBA ’Kejie3a U ero coefuHeHun. OKCU/bI,
ruapokcubl U conu xesnesa(ll) u xenesza(Ill). TTonyueHre ¥ mpuMeHeHUe keJie3a
Y ero CIJIaBOB.

du3nueckre U XMMUYEeCKHre CBOKWCTBA Meau U eé coefuHeHuu. [lonyuenve u
TIipUMeHeHue MeJy U eé coeJIMHeHUM.

LuHK: nosyyeHue, (Qu3NUecKhe M XHMMUUECKHWe CBOMCTBA. AMQOTepHbIe
CBOMCTBA OKCH/JIa U TUJIPOKCH/Ia LIMHKA, TUPOKCOKOMILIEKChI [IMHKA. [IpumeHeHne
LIMHKA 1 ero coequHeHUM.

OKcrepuMeHTa/ibHble MeTOZlbl M3Yy4UeHHsl BellleCTB U UX [peBpallleHUi:
u3yueHre 00Opa3liOB HeMeTasyioB, ropeHue cepkl, ¢ocdopa, keie3a, MarHusi B
KUC/IOpOJie, U3yueHUe Ko/IeKIMU «MeTa/uibl W CIJIaBbl», B3auUMO/IeCTBUE
LIe/IOYHBIX U I1e/I0YHO3eMeJIbHBIX MeTaslJIOB C BOZOU (BO3MOXXHO MCITI0/Ib30BaHUE
BU/leOMaTepUaioB), B3aUMOJZIEMCTBUE ILIMHKA M >Kejie3a C pacTBOpaMU KHUC/IOT U
1e/10uel, KaueCTBeHHbIE Peakl[uM Ha HeopraHuveckre aHWOHbI, KATUOH BOJ0pPO/a
VM KaTHUOHBbI METa/yIOB, B3auUMOZENCTBUE TUADPOKCUAOB aTOMUHUSI U LIMHKA C
pacTBOpPaMH KHWCJIOT U 1e/ioYel, pelleHre SKCIIepUMeHTa/IbHbIX 3aJay 0 TeMam
«[anorensl», «Cepa U eé coefiuHeHUs», «A30T U ¢dochop U UX COeAUHEHUS»,
«MeTasl/ibl TJIaBHBIX TIOATPYTI», «MeTasuibl TOO0UYHBIX ITOATPYII».

XUMHUS U )KU3Hb.

Posib xuMuu B 00ecrieueHUM YCTOMUKMBOTO Pa3BUTHS uesioBedyecTBa. [1oHsTHE
O HayyHbIX MeTOAAaxX TI0O3HaHUSI U MeTOJO0JIOTUM HAyUYHOr0 HCC/eJOBaHUS.
HayuHble npyHLMINBI OpraHy3alyuyd XMMUYeCKOro Nporu3BO/CTBa. [IpoMBblIliieHHbIe
CriocobbI MOTyueHHs] BayKHEHIIINX BelrecTB (Ha MprMepe MPOU3BO/ICTBA aMMHaKa,
CepHOM KHC/OThI, MeTaHo/1a). [IpombiiiieHHbIe CIOCOOBI TIOyUeHUs] MeTalJioB U
CrUIaBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollled Cpefbl U €ero IMOC/ae/CTBUS.
Posib xuiMuK B 00ecIieueHNH SHepreTHUecKoi 6e301MacHOCTH.

XuMuUsi U 3[0poBbe uejioBeka. JlekapcTBeHHble cpexacTBa. IlpaBusia
VICII0/Tb30BaHUs JIEKapCTBEHHBIX MpernaparoB. Posib XMMUM B Pa3BUTHUX MeIULIUHBI.

XyMUs TIMIIA: OCHOBHbIE KOMIIOHEHTHI, MHIlleBble A00aBku. Pomb XuMuu B
obecrieueHNH NUILLEBOM Oe30TMaCHOCTH.

KocMeTtuueckvie ¥ map@roMepHble cpeficTBa. bwiToBas xumusi. I[lpaBunia
6e30I1acHOT0 MCIMO/b30BaHUs TIpernapaToB OBITOBOW XUMHM B TIOBCEJHEBHOM
JKU3HMU.



XWMUSI B CTPOUTEILCTBE: Ba)KHEUIIIMEe CTPOWTE/IbHbIE MaTepuasbl (L€eMeHT,
OeToH).

XyMUs B CeJIbCKOM X03s1iicTBe. OpraHuueckre U MUHepasibHbIe Y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepuasbl, KPaCcKH, CTEKJ/IO, KepaMHKa.
Martepuassl 151 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTHbie 3agaum.

PacuéThl: Macchl BellecTBa Wik 00bEMa Ta30B MO W3BECTHOMY KOIMYECTBY
BelllecTBa, Macce Wik 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakIMM BeleCTB,
Maccel (00BEMa, KO/MMYeCcTBa Bell[eCTBA) TPOAYKTOB DeakiuH, eC/AH OJHO W3
BellleCTB MMeeT TIpUMecH, Macchl (00BEMa, KOIMUeCTBa BelecTBa) MPOAYKTa
peakiiuM, eCJii OJHO W3 BeleCTB JlaHO B BHJle pacTBOpa C OIpeJenéHHON
MacCOBOM [10Jiel PaCTBOPEHHOIO BellleCTBa, MAacCOBOM [IOIM W MOJISIDHOU
KOHL|eHTpaljMM BelecTBa B pacTBOpe, [OJM BbIXOZA IIPOAYKTAa peakLuu OT
TeopeThYeCKr BO3MOXKHOTO.

MexnpeaMeTHble CBSA3U.

Peanmu3ariusi  MeXKIIPe]METHBIX  CBsI3ell TpU  U3yueHWH oOIen u
HeOpraHn4eckor XxMMuM B 11 Kjlacce OCYLeCTBJ/ISIETCSl Yyepe3 UCMOJ/Ib30BaHUe KaK
OOIIMX ecTeCTBeHHO-HAYYHbIX TOHITUM, TaK W TIOHATHMN, MPUHATBHIX B OT/E/IbHBIX
rpeMeTax eCTeCTBeHHO-HAayYHOr 0 LIUK/Ia.

OO011re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAyUHbIN (DaKT, TUITOTe3a,
Teopusi, 3aKOH, aHa/u3, CHHTe3, KiaccuduKalys, TepuoAuUHOCTb, Hab/oeHue,
y3MepeHue, SKCIIepUMeHT, MO/eJ/ib, MOZle/IMpOBaHue.

®u3MKa: Marepusi, MHUKPOMHD, MaKpOMHD, aTOM, 3JI€KTPOH, TIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUEeCKHU YPOBEHD,
BeII|eCTBO, Teyio, O0bEM, arperaTHoe COCTOsIHME BeIlleCTBA, W/eanbHBIA Ta3,
(dur3nueckue BeJIMUKHBI, eIMHULIbI U3MepPeHHs], CKOPOCTb, SHEePIusi, Macca.

buonorus: KneTka, opraHusm, 3KocucTema, buocdepa, MeTabo/13M, MaKpo-
¥ MUKDPO3JIEMEHThI, Oe/TKH, KUDBI, YTJIeBO/IbI, HyK/IeMHOBbIe KUC/IOThI, (hepPMEHTHI,
TOPMOHBI, KPYTOBOPOT BeL[eCTB Y [T0TOK SHEePIY B 3KOCHUCTEMAX.

['eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, T0J/Ie3Hble UCKOMaeMble, TOTLIMBO,
pecypchl.

TexHO/Iorusl: XUMHUUecKasi TIPOMBILIIEHHOCTh, MeTa/Ulyprus, CTPOUTE/IbHbIe
MaTepHrasibl, CeJIbCKOXO035IMCTBEHHOE TPOU3BO/CTBO, THILeBasi MPOMBILIIEHHOCTD,
(dapmareBTHUECKas TIPOMBILLIJIEHHOCTb, TIPOM3BO/CTBO KOCMeTUYeCKUX
TperapaToB, TIPOM3BOACTBO KOHCTPYKLMOHHBIX MaTepUasaoB, 3/€KTPOHHAas
TIPOMBILLIJIEHHOCTh, HAHOTEXHOJIOTHH.

IVTAHUPYEMBIE PE3YJIBTATBEI OCBOEHUA I[TPOI'PAMMEI 110 XMW
HA YIJIYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHNMA

JIMHHOCTHBIE PE3YJ/IbTATHBI



B cCcoOTBeTCTBUM C CHUCTeMHO-/IeSITeIbHOCTHBIM TIOAXOJOM B CTPYKTYype
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHHUs MpeiMeTa «XHUMHUsS» Ha YPOBHe CpeJHero
obmiero oOpa3oBaHMs BbIJENIeHbl  CAEAYIOIIMe COCTaB/ISIOIINE: OCO3HAHHE
00yUarolUMHUCS POCCHUHCKOM TPa)KJaHCKOM WAEHTUYHOCTH, TOTOBHOCTb K
CcaMOpa3BUTHIO, CAMOCTOSITeJTLHOCTHA M CaMOOIIpe/ie/ieHHI0; Ha/lnurie MOTUBALIUM K
o0y4eHMIO; TOTOBHOCTb M CIIOCOOHOCTb O0O0yYarolUXCsi PYKOBO/CTBOBATHCS
MPUHATBIMM B 00IllecTBe TIpaBW/IAaMM W HOPMaMM TIOBeZIeHUS; Hajuuue
TIPaBOCO3HAHUS, 3KOJIOTHUECKON KYIbTYPbl; CIOCOOHOCTL CTaBUTh 1€/ U CTPOUTH
JKA3HEHHbIe TI/IaHbI.

JIMyHOCTHBIE pe3y/bTaThbl OCBOEHHUsI TMpeaMeTa «XUMHs» OTpaXkaroT
chOpMUPOBAHHOCTh OMbITAa TI03HABATEJbLHOM M TMPAKTUUECKOW [lesTeTbHOCTU
oOyuaroluXxcs B Mpoljecce peanu3aliui oOpa3oBaTebHOM AesTeTbHOCTH.

JIMYHOCTHBIE pe3y/lbTaThbl OCBOEHHUs TMpefMeTa «XUMHs» OTpaXkaroT
c(hOpMHUPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TPAKTUUYECKOU [lesiTelbHOCTH
o0yuaroIuXxcs B MpOIjecce peany3anii oOpa3oBaTebHON esTeTbHOCTH, B TOM
yuc/e B YaCTH:

1) rpa)k/JaHCKOr0 BOCTIMTAHUA:

0CO3HaHUS 00YUarOII[UMUCS CBOMX KOHCTUTYI[MOHHBIX ITpaB U 00s3aHHOCTEH,
yBa)keHUsI K 3aKOHY Y TIPaBOTIOPSI/IKY;

Tpe/iCTaB/ieHds] O COLMAJbHBIX HOpPMaxX W TIpaBU/IaX MEXJIUYHOCTHBIX
OTHOILIEHUM B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOpPYECKOW [esTeJIbHOCTU TIpU CO3/[jaHUU
yueOHBIX TPOEKTOB, PeIleHNH y4eOHBIX M TMO3HaBaTeIbHBIX 3a/lay, BLITIOJTHEHUH
XUMUYECKHX SKCIIePUMEHTOB;

CIIOCOOHOCTM TOHMMAaThb W TIPUHAMATh MOTHBBI, HAaMEPEHHs, JIOTUKy H
apryMeHThI PYTHX MPY aHa/M3e Pa3/TMUHbIX BUZOB yueOHOM JesiTeTbHOCTY;

2) IaTPUOTHYECKOT'0 BOCTIMTAHUS:

LIEeHHOCTHOTO OTHOLIEHUSI K HWCTOPUYECKOMY M Hay4yHOMY HacC/aeuto
0TeueCTBeHHON XHUMUH;

yBaKEHHUsI K TPOIeCCYy TBOpPUeCTBa B 00/1aCTM TeOPUM W MPAKTHUUECKOTO
TIPUIOXKEHUSI XUMHUH, OCO3HAHUSI TOTO, UTO JlaHHble HayKd €eCTb pe3y/bTaT
IATeNbHBIX ~ HaOMoOJeHnH, KpPOTOT/MBBIX  3KCIIEPUMEHTA/IbHBIX  TIOMCKOB,
TIOCTOSTHHOT'O TPYy/Zia YUEHBIX U MPAKTHUKOB,

VMHTepeca U T[O3HaBaTe/lbHbIX MOTHBOB B TMOJy4YeHUMH U TOCAeAYHOIeM
aHa/M3e MH(OpMaLMM O TepeJOBbIX AOCTHXKEHUSIX COBPEMEHHOM OTeUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPaBCTBEHHOI'O CO3HaHUsI, 3TUUECKOTr0 TOBe/|eHNs;



CIIOCOOHOCTH OLIeHMBATh CUTYAl[UH, CBsA3aHHbIE C XUMUUYECKHUMHU SIBJIEHUSIMHU,
Y TIDUHUMAaTh OCO3HaHHbIE pelleHus], OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMBI U 1|eHHOCTH;

TOTOBHOCTH OLIeHUBAaTh CBOE TMOBeJleHHe U TOCTYIIKA CBOWMX TOBApHILeN C
MO3WLIMMA HPAaBCTBEHHBIX W MPABOBLIX HOPM U C YUETOM OCO3HAHMS TMOC/e/ICTBUM
TOCTYTIKOB;

4) ¢popMupoBaHus Ky/IbTYPHbI 3i0POBbS:

MOHMMaHUs 1[eHHOCTel 370poBOro U Oe3omacHOro obpasa JKU3HH,
HeO0OXOMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobntofienys mipaBus Ge3ormacHoro obpailleHMsi C BelljeCTBaMU B OBbITY,
TOBCE/IHeBHOM >KWU3HU, B TPYZ0BOH J1eATe/TbHOCTH;

MOHUMaHUsl 1[eHHOCTUM TpPaBWI WHWBUAYaJTbHOTO W  KOJJIEKTUBHOTO
6e3011acHOT0 MOBeIeHHs B CUTYyaLUsIX, YTPOXKAIOIIUX 3[I0POBbIO U KHU3HU JTHOZIEH;

OCO3HaHUS TOC/Ae/ICTBUNM M HENpUsITUSl BPeJHBIX MpHBbIUeK (yroTpebieHUs
aJIKOT0J1s, HAPKOTUKOB, KYpPEeHHUS]);

5) TPyAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTU B  yueOHO-MCC/Ie0BaTeIbCKOM
JesiTe/IbHOCTH,  OOIIeCTBEHHO  TIOJIe3HOM, TBOpUECKOM U JPYrUX BHUZAX
JesITe/IbHOCTY;

YCTaHOBKM Ha aKTHMBHOE YyyaCTHe B pelleHWd MpaKTUUecKuxX 3ajjay
COLIMA/IbHOM HaTpaB/eHHOCTHU (B paMKax CBOEro KJlacca, IKOJIbI);

MHTepeca K MPaKTUUeCcKOMY M3ydeHHUI0 Npodeccrii pa3iMyHOro poja, B TOM
YuC/ie Ha OCHOBe NMPUMeHeHUs Mpe/IMeTHBIX 3HaHUM M0 XUMUU;

yBa)keHUs1 K TPY[ly, JIFO[IIM TPY/la U pe3yJ/ibTaTaM TPY/I0BOH AesiTe/IbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY WH/AWBU/ya/bHOM TpaeKTOpUH
obpa3oBanus, Oyayieii mpodeccur W peany3aiuu COOCTBEHHBIX >XM3HEHHBIX
TUIAHOB C YUYETOM JIMUHOCTHBIX UHTEPECOB, CrIOCOOHOCTel K XUMUM, UHTEPECOB U
noTpeOHOCTeM 0011IeCTBa;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 11e/1ec000pa3HOro OTHOIIEeHUsT K TPUPOJie KaK HCTOYHUKY
CyLL|eCTBOBAHUS )KU3HHU Ha 3eMie;

MOHUMaHWsA T/I00aMbHOTO XapaKTepa SKOJOTMUecKux Mpobsem, BIUSHUS
9KOHOMMUECKUX TMPOLIECCOB Ha COCTOSTHUE MPUPOHOM U COLIMA/IbHOM Cpe/ibl;

OCO3HaHUSI HeOoOXOAWMOCTU UCMO/b30BaHUSI [JOCTWKEHUM XUMUU /IS
pellieHus1 BOIPOCOB PALIMOHAILHOTO TIPUPO/0T0/Ib30BaHUS;

AKTUBHOTO HENpUSTHS [eMCTBUM, TIPUHOCSIIMX BpeJ OKpy)Karoleu
TIPUPOJTHOM CpeZie, YMEeHUs] MPOTHO3MPOBATh HeOJarorpusiTHbie 3KO0J/IOTHYecKHe
MoC/IeICTBUSI TpeANPUHUMAEMbIX JIeHCTBUI U MpeIoTBPaLlaTh UX;



Ha/IMYMsI Pa3BUTOTO SKOJIOTMUECKOTO MBIIIIEHHS, SKOJIOTMUeCKO KYIbTYPBHl,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTeIbHOM, KOMMYHUKAaTUBHOW U COLMAILHOM
MIPaKTHKEe, CIMOCOOHOCTH W YMEHHSI aKTMBHO TIPOTUBOCTOSITH HZEO0JIOTHH
xemodobuu;

7) LeHHOCTH HAyYHOTr'0 TO3HAHMS:

MHPOBO33p€eHHsI, COOTBETCTBYIOIIET0 COBPEMEHHOMY VPOBHIO pPa3BUTHS
HayKH 1 0011[eCTBEHHOU TTPAKTHKY;

MOHUMaHUsA CreluhUK XUMHUM KakK HayKd, OCO3HaHUs e& pOoIu B
dbopMHpOBaHMY pal[MOHATBLHOTO HAYYHOTO MBIILIEHUS, CO3/IaHWH 1IeJIOCTHOTO
ripe/icTaB/ieHUsi 00 OKpy»KaroIlieM MUpe KakK O eJMHCTBe TPUPO/Ibl U UesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTEM U pellleHWH IIpo0sieM CcoXpaHeHWs
TIPUPOTHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0C000W 3HAUMMOCTA XUMHU [JII1  COBPEMEHHOM
I[MBUIM3AlIUM: B €€ TyMaHHUCTUUYECKOM HalpaBAeHHOCTH W Ba)XHOW pOIUA B
CO3/laHMY HOBOW 0a3bl MaTepua/libHOM KY/JbTYPbl, B peIIeHHH T100aTbHbBIX
1po0ieM yCTOMUMBOIO PAa3BUTHS UYe/IOBEUECTBA — CHIPHEBOM, SHEPreTUUYeCKOH,
TIUIIeBOM M 9KOJIOTHUYeCKOW 6e30MacHOCTH, B pa3BUTUX MeAULIMHBI, 00ecrieueHuH
yCJIOBUM YCHEIIHOTO TPY/la ¥ 5KOJ0TUUeCKM KOM(OPTHOW JKHU3HU KaXK/IOro ujieHa
00I11eCTBa;

eCTeCTBEeHHO-HayYHOW TIpPaMOTHOCTU: TIOHUMAaHWs CYIL[HOCTA METO/IOB
T03HAHMS, WCI0J/Ib3yeMbIX B eCTeCTBEHHBIX HayKax, CIIOCOOHOCTH MCIO/b30BaTh
TroJiyyaeMble 3HaHUS /Il aHa/IW3a U 00bSICHEHUS SIBJIEHUH OKpYKaloll[ero Myupa u
TIPOUCXOASAIINX B HEM U3MeHeHHUH, yMeHus JieslaTb 000CHOBaHHbIE 3aK/TIOUeHHs Ha
OCHOBe HayuHbIX (AKTOB UM UMEIOIIUXCA [JaHHBIX C 1eJbl0  TOMy4YeHUs
JIOCTOBEPHBIX BHIBO/IOB;

CTIOCOOHOCTU CAaMOCTOSITe/TbHO MCII0/Ib30BaTh XUMHUYECKHe 3HaHUS IS
peliieHusI Tpo0JieM B peanbHBIX KU3HEHHBIX CUTYalUsX;

WHTepeca K TI03HaHWIO, UCC/Ie/I0BaTe/IbCKOM AesITe/TbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEIpPepbIBHOMY  00pa30BaHHIO M
caM000pa30BaHH0, K aKTUBHOMY TIOJlyUeHUIO HOBBIX 3HaHWW 110 XUMUU B
COOTBETCTBUH C )KU3HEHHBIMU TTOTPEOHOCTSIMU;

WHTepeca K 0c00eHHOCTSM Tpy/la B pa3MUHbIX cepax mpodeccroHaabHON
JesiTe/IbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

MertarnpejMeTHbIe pe3y/bTaThl OCBOEHHUS MPOTrPaMMbI TI0 XUMHU Ha YPOBHE
cpenHero o01Iero o6pa3oBaHys BKIHOYAOT:

3HauMMble  IT  (OPMHUPOBAaHHS  MHPOBO33DEHHSI  OOYUaroIUXCs
MEXIUCIUTITMHAPHBIE (MeXKITpeIMeTHbIe) OOIleHayUHble TIOHSATHS, OTPa’Karolfue



1[eJIOCTHOCTh HAyUHOM KapTUHbl MHUpAa U CIleUu(UKy MeTO[OB [O3HaHUS,
WCII0J/Ib3yeMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILLleCTBO, SHEPTUs, SIBJEHUE,
TMpoLieCcC, CUCTeMa, Hay4YHbId (PaKT, MIPUHLMUII, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCJieloBaHNe, HaO/M0ieHre, U3MepeHre, SKCIIePUMEeHT U IpYTHe);
yHUBepcabHble yueOHbIe [eicTBUs (TI03HaBaTe/bHbIe, KOMMYyHHUKAaTHUBHbIE,

peryJ/siTuBHbIE), obecrieunBaroIye dbopmupoBaHue (yHKI[MOHATbHOM
I'PaMOTHOCTH U COI[MaTbHOM KOMIMETeHI[UH 00yJaroInuXCs;
CIIOCOOHOCTB 00yUaromuxcs MCI0JTb30BaTh OCBOEHHbIe

MeXAUCIUIUIMHAPHbIE, MUPOBO33peHUYEeCKHe 3HAHUS U YHUBEpCabHble yueOHbIe
JIeCTBYS B ITO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeMeTHble pe3y/abTaTbl OTpaXkalOT OBJaJleHHe YHUBepCaJTbHbIMU
yueOHBIMK  T103HaBaTeIbHBIMHA, KOMMYHWKAaTUBHBIMA UM  PEry/JISTUBHBIMH
JIeCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIe e CTBUS

1) 6a3oBBIe JTIOrHUeCKHE JeHCTBUA:

CaMOCTOSITeTbHO  (OpPMy/MpPOBaTb W aKTyaJW3WpOBaTh  IpPoO/eMy,
paccMaTprBaTh eé BCeCTOPOHHE;

orpefie/iATh 1ieJid JesTelbHOCTH, 3ajilaBasi IlapaMeTpbl U KPUTEpPUM HX
JIOCTHYKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€eHHbIMU LIeJISIMU;

WCIIO/Ib30BaTh TP OCBOEHUM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbIIIIEHUS:
BbIJIe/IITh XapaKTepHble MPU3HAKU TOHATUN M yCTaHAaB/IMBATh WX B3aUMMOCBSI3b,
HCII0/Tb30BaTh COOTBETCTBYIOIME TIOHATUS A1 0ObSICHEHUS OTAeNbHBIX (PAKTOB U
SIBJIHUI;

BbIOMpaTh OCHOBAaHWS W KDUTEPUM [ KaacCU(UKAIMM BeIeCcTB U
XMMMWYECKUX peaKLui;

yCTaHaB/IUBaThb ITIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M MeEXAY H3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe pacCyXJeHUsi (MHAYKTUBHbIE, [eJyKTUBHbIE, [0
aHa/IOTUU), BBISB/ATbL 3aKOHOMEPHOCTH W ITIPOTMBOPEUMsS] B pacCMaTpHBaeMbIX
sIB/IeHUsIX, (hOPMYJ/IMPOBATh BLIBO/bI U 3aK/IFOUEHMUS;

TIPUMEHSITh B Ipoljecce MO3HAHUSI UCTO0JIb3yeMble B XUMUM CUMBOJIMUECKHE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBAaTh MO/IeTbHbIE TIPeJCTABIEHUS — XUMHUUeCKUH
3HaK (CHMBOJI) 37eMeHTa, XHMMUUecKas ¢opMmy/a, ypaBHeHWe XWUMHYeCKoM
pPeakiid — TIPU pelleHrH y4eOHBbIX I103HABATe/NbHLIX W MPAaKTHUYEeCKWX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOZie/IbHbIe Mpe/ICTaB/AeHUs /1Sl BbISIBJIEHUS] XapaKTePHbBIX
TIPM3HAKOB U3y4aeMbIX BEIeCTB U XUMAUECKUX PeaKLi.

2) 6a3oBBIe UCC/IE0BATEIHLCKHE IeHCTBUS:

BJIaJleTb OCHOBAaMM METO/I0B HAayYHOTO MO3HAHUS BeIeCTB U XUMHUUYECKUX
peakLuy;



dbopMyMpoBaTh 1ie/iv 1 3a/laul UCC/ie/IoBaHusl, UCII0b30BaTh MOCTaBIeHHbIe
U CaMOCTOSITe/IbHO C(OPMYJ/IMPOBaHHbIe BOIPOCHI B KadyeCcTBe WMHCTPyMeEHTa
MO3HAHUSI U OCHOBBI [jisi (HOPMUPOBAHUS TUMOTEe3bl M0 MPOBEPKe MpaBUIbHOCTH
BbICKa3bIBaeMbIX CY>K/EeHHUH;

BJaZIeTh HaBbIKAMM CAMOCTOSITE/IbHOTO TJIAHUPOBAaHUSI W TIPOBejleHUs
yUeHHYeCKUX IKCTIepUMEeHTOB, COBEpIIIeHCTBOBATh YMeHHs1 HabIoAaTh 3a XO[0M
mpoljecca, CaMOCTOSITe/IbHO TPOTHO3MPOBAThb €ro pe3yJibTaT, (OpPMyIUpOBaTh
0000111eHUsT ¥ BBIBO/IbI OTHOCUTE/THHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/IeJOBAHKS,
COCTaB/IATh 000CHOBAHHBIM OTUET O MPOJIe/IaHHOM paboTe;

npuoOpeTaTh OIMBIT YUeHHYeCKOHW HCCIe0BaTe/IbCKOM W TPOEKTHOM
JesiITe/IbHOCTU, TIPOSIBJISAITh CMOCOOHOCT M TOTOBHOCTh K CAMOCTOSITEJTbHOMY
MOUCKY METO/IOB pelLleHUs] TMPaKTUYeCKUX 3a/iau, MPUMEHEHUI0 pa3/InyHbIX
MeTO/IOB [TO3HAHUSI.

3) pabora c uadopmanmeit:

OPUEHTUPOBATbCSI B  PA3/IMUHBIX HCTOYHMKax WHQpopMaluu (Hay4Ho-
TOTy/ISipHasl  IUTepaTypa XWUMWYEeCKOrO COJiepKaHusl, CIpaBOUHbIe MOCOOus,
pecypchbl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMALMIO pa3IMYHbIX BUJOB U (HOpM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLIeHUBaThb eé JIOCTOBEPHOCTh U
HEeNPOTUBOPEUYUBOCTH;

¢dbopMyMpoBaTh 3arpochl ¥ MPUMEHSITh pa3/iiyHble MeTOZbl MpPU MOHCKe U
orbope wuHbOpManMK, HeoOXOoAUMOM [/ BBITOAHEHWS ydeOHBIX —3aau
OIlpeJie/IEHHOI0 TUIIA;

npuobpeTaTh OMBIT MCIO/Ab30BaHUSI WH(POPMAIJMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMaibHYI0  (GOpMy  Tpe/CTaB/eHUs
nHdopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TabJULbI, pUCYHKU U APYTHE);

WCIO/b30BaTh HayuHbIM f3bIK B KayecTBe Cpe/AcTBa Ipu pabore ¢
XUMUYECKOM MH(pOpMaLe: TIPUMEHSATbh MeXIpeJAMeTHble ((u3nueckue U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJibl, abOpeBHUaTypbl, HOMEHK/IATypy;
MCII0J/Ib30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPe/ICTBA HArJIsiJHOCTH.
KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:

3a/jaBaTh BOMPOCHI 10 CYI[eCTBY 00CY»X/1aeMOU TeMbI B X0/ie Arasiora u/uim
JUCKYCCHH, BbICKa3bIBaTh Uled, (hOPMY/IMPOBaTh CBOU TMpe/i0XKeHus
OTHOCUTE/TbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

BBICTYIIaTh C Mpe3eHTaljeil pe3y/ibTaTOB I03HABaTe/bHOU [esiTe/IbHOCTH,
TMOJIyYeHHbIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBePCTHHUKAMMU MPU BbITIOJTHEHUU
XUMHUUECKOT0 3KCTieprMeHTa, TIPaKTUUeCcKod paboThl TI0 MCC/IeJOBAaHUIO CBOMNCTB
M3yJaeMbIX BelllecTB, peaan3aluu yueOHOro rpoekTa, U ()OpMy/IMpOBaTh BLIBO/bI



M0 pe3yJ/ibTaTaM TIPOBEAEHHBIX WCCAeJOBAHUM TyTEM COTJlaCOBaHUsSI MO3MULUN B
xojie 06CcyKaeHus: 1 0OMeHa MHEeHUSIMH.

Pery/ifiTUBHbIe YHUBepCa/IbHbIE yYeOHbIe AeiiCTBUA:

CaMOCTOSITEe/IbHO TIJIAHUPOBAaTb M OCYLLECTB/SATh CBOK I103HABATeJ/IbHYIO
JesiTeNIbHOCTb, OMpefie/isis eé 1jeM U 3aiaud, KOHTPOJMpOBaTh U 10 Mepe
He0OXOMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  aJifOPUTM  JIeWCTBUM  TIPH
BBIMIOJTHEHUU y4eOHBbIX M MCC/e[ioBaTeNbCKUX 3a/iau, BbIOMpaTh Haubosee
3¢ dexTUBHbIM CrOCO0 WX pellleHUs C yUYETOM TOJNyueHWs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX PeaklysiX;

OCYLLIECTB/ISITh CAMOKOHTPOJIb JIeSiITe/IbHOCTA Ha OCHOBe CamMoOaHaiv3a H
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpemMeTHBIE pe3ybTaThbl OCBOEHHS MPOTPAMMBbI 110 XMMHUH Ha yT/1yO/IeéHHOM
ypOBHE Ha YpPOBHe cpejHero o0iiero o6pa3oBaHUs BK/IOUAIOT cClieldduyeckre
AJist yueOHOro rpeiMeTa «XUMUsI» Hay4yHble 3HaHUS, YMeHHs U CIocoObI ieficTBUI
10 OCBOEHHIO, WUHTepIipeTalui U 1peobpa3oBaHUI0 3HAHUM, BU[bI [1eSTeTbHOCTH
10 TIOTyYeHWIO HOBOTO 3HAHUS W MPUMEHEHWI0 3HaHWW B pa3/IMUHbIX y4eOHBIX
CUTYaLUsIX, a TAKXXe B peaslbHbIX KU3HEHHbIX CUTYyalUsiX, CBSI3aHHbIX C xumuen. B
rnporpaMme 10 XWMWMU TpeJMeTHble pe3yJbTaTbl MpeJCTaB/JeHbl MO0 TroAaM
V3yYeHMUsl.

11 K/TACC

[TpemMeTHbIe pe3y/ibTaThl OCBOeHHsI Kypca «OOliljasi ¥ HeopraHhyeckas
XUMUST» OTPaykaroT:

Cc(OpMHUPOBAaHHOCTb TPEJCTaB/Ae€HUN: O MaTepuaJbHOM eJMHCTBe MUPa,
3aKOHOMEPHOCTSIX W TI03HAaBaeMOCTH SIBJIeHUM TPUPOJbI, 0 MeCcTe W 3HaueHUU
XUMHUU B CHCTeMe eCTeCTBeHHBbIX HayK W eé pojiu B obecrieueHWH YCTOWMUKBOTO
pa3BUTHUS], B pellleHuHd Mpo0/ieM 3KOJOrMYecKoM, SHepreTUUYecKOr U TIUITIeBOU
6e30macHOCTH, B pPa3BUTHU MeAULIMHBI, CO3JAHMU HOBBIX MAaTepPUasioB, HOBBIX
WCTOYHWKOB SHEPruu, B oOecrieueHWM pPAllMOHATbHOTO TPUPOAOII0/Ib30BaHus, B
dbopMrpoBaHMY MHPOBO33peHHsI U 00lell Ky/JbTypbl UejiOBeKa, a TakKxke
9K0JIOTUYeCKM OOOCHOBAHHOTO OTHOILLIEHUSI K CBOEMY 3/I0pPOBbIHO M TIPUPO/IHOU
cpeze;

BJaZileHue  CUCTeMOW  XUMHWYEeCKHMX  3HaHUM, KOTopasi  BKJ/IIOYaerT:
OCHOBOIIOJ/IArarolye TIOHSITUSI — XUMWYECKWW 3JIeMeHT, aToM, $IpO0 aToMma,
M30TOIIbl, 3/IeKTPOHHAasi 000/i0UKa aToMa, S-, p-, d-aToMHbIe opOuTaIu, OCHOBHOE 1
BO30Y)X/IEHHOE COCTOSIHUSI aTOMa, TUOpWAM3alvs aTOMHBIX OpOuTasel, WOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPHULIATe/TbHOCTh, CTeleHb  OKWC/IeHUs,
XUMUYecKass CBsi3b (KOBaJIeHTHas, WOHHas, MeTaj/uyidueckas, BOAOPOJHas),
KpUCTa/UIMuecKasi pelIéTKa, XUMHUYecKass peaklusi, pacTBOp, SJIEKTPOJIUTHI,



HEe>3JIeKTPOJIUTBI,  3/IeKTPOJIMTUYeCKass [JUCCOLaLus, CTeleHb JUCCOLUaLvy,
BOZIOPO/IHbIM TOKa3aTejib, OKUC/IUTE/b, BOCCTAHOBUTEJNb, TEII0BOM 3¢ deKT
XUMHUYECKOM peakLiiM, CKOPOCTb XUMHUUECKOU peakly, XMMUUeCKOe PaBHOBECHE;
TEOPUM W 3aKOHbI (TeOpHs 3/1€KTPOJIMTUYECKOM AUCCOLMALIUU, TMepUOAAYeCKUN
3akoH [I.M1. MeH/iesieeBa, 3aKOH COXpaHeHHs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TIpeBpalljeHrs SHepruu MNpu XUMHUYeCKUX peaklUsX, 3aKOH IOCTOSIHCTBA COCTaBa
BeL[eCTB, 3aKOH [eWCTBYIOLIUX MacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK
XUMWY, MHUPOBO33peHUYECKUe 3HaHWs, Jiealjue B OCHOBe IIOHMMaHUs
TPUYMHHOCTA W CHACTEMHOCTM  XUMHUYECKUX  SBJI€HWW;  COBPEMEHHbIe
TpeJCTaB/IeHUs1 O CTPOEHWU BellleCTBA Ha aTOMHOM, HOHHO-MOJIEKY/ISIDHOM U
HaJMOJIEKY/IIPDHOM YPOBHSX; IIpeJCTaB/ieHUs1 O MexXaHW3Max XHWUMHYeCKUX
peaklyd, TepMOJWHAMMUYECKMX W KHWHETUYeCKUX 3aKOHOMEPHOCTSIX  UX
TPOTEKaHWs, 0 XUMUUEeCKOM paBHOBECUM, pPacTBOpax U [AUCIIEPCHBIX CUCTeMax;
dakTosiornueckre CBeZieHUs O CBOMCTBAaX, COCTaBe, TOJyueHHWH U 6Ge3oracHOM
WCTIO/Tb30BaHUM Ba)KHEUIIINX HeopraHM4eCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesTebHOCTU  UYesioBeKa, OOIIMX  HayuHbIX  TPUHLUIAX  XUMHUECKOTro
TIPOM3BO/CTBa;

c(hOpMUPOBAHHOCTh YMEHW: BBISIB/SITh XapaKTepHble TIPU3HAKU TMOHSATUM,
yCTaHaB/IMBaTb UX B3aUMOCBSA3b, MCII0/Ib30BaTh COOTBETCTBYIOLUE MOHATUA TpU
OMMCAaHUM HeOpraHUUeCKUX BellleCTB U UX MpeBpalleHu;

chOpMUPOBAHHOCTh YMEHUsI UCMOJIb30BaTh XWMHUUYECKYI CHMBOJIUKY IS
coctaBieHuss (GOpMy/a  BeleCTB U  YpaBHEHUM XWMUUECKUX  peakLui,
cucrematnyeckyro HoMeHknatypy (IUPAC) u TpuBuanibHble Ha3BaHUS OT/E/IbHBIX
BellleCTB;

chOpMUPOBAHHOCTh YMEeHUs ONpe/ie/IsiTh BaJIeHTHOCTh U CTeleHb OKUC/IeHUS
XUMUYECKHX 3/IEMEHTOB B COeJIMHEeHUSX, BUJ, XUMUUECKOW CBSI3U (KOBasieHTHas,
VOHHAasl, MeTa//Inyeckasl, BOAOPOJHAasA), THUIl KPUCTA/UIMYECKOM PEeLIETKU
KOHKDETHOT'O BellleCTBa;

cchopMHUPOBAHHOCTh YMeHUSI OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIECTB OT
BUJla XWUMHUYECKOW CBSI3M W THMA KPUCTA//TMYECKOM PeIéTKH, OOMEeHHBbINd H
JIOHOPHO-aKIL|eNTOPHbIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOpMUPOBAHHOCTb  YMEHMWM:  K/JaCcCU(ULMPOBaTh:  HeOpraHW4yecKue
BellleCTBa I10 UX COCTAaBy, XUMUYECKHe PeaKL[MH 10 Pa3/IMuHbIM MPU3HAKaM (YUCTy
M COCTaBy pearupyroliyMx BellecTB, TEIIOBOMY 3((eKTy peaklyd, U3MEHEHHIO
CTerleHel OKUCJeHUs 37eMeHTOB, 00paTMMOCTH, YyuaCTHIO KaTajiu3aropa W
ApyTHe); CaMOCTOSITe/IbHO BIOMPATh OCHOBAHUS U KPUTEPUH [Jisi KIacCUPUKaIIU
M3yuyaeMbIX BelleCTB U XUMUUYECKUX PeaKLuy;



chOpMUPOBAHHOCTh YMEHUSI paCKpbIBaTh CMbIC/ MEPUOAMYECKOT0 3aKoHa /1.
V. MeHieneeBa U IeMOHCTPHPOBATh €TI0 CUCTeMaTU3HPYIOLYI0, 00bSICHUTETBHYHO
Y TIPOTHOCTUUECKYHO (DYHKIUU;

c(hOpMHUPOBAaHHOCTb YMEHUM: XapaKTepU30BaTh 3/E€KTPOHHOE CTPOEHHe
aTOMOB Y HOHOB XWMHWYECKUX 3JIEMEHTOB [1€pPBOr0—UeTBEPTOr0 IE€PUOJOB
[Teppopnueckort  cuctembl .M.  MeHpgeneeBa,  MCIOAb3ysT  TIOHATUSA
«9HepreTUYeCcKue YpOBHU», «3HEpPreTUueckre TMOAYPOBHU», «S-, p-, d-aTOMHbIe
opbuTanu», «OCHOBHOe UM BO30YXJEHHOE SHepreThyeckre COCTOSIHUSI aTOMax;
OOBSICHITh 3aKOHOMEPHOCTU M3MEeHEHHs] CBOMCTB XUMUUECKHX JIEMEHTOB M X
coelMHeHMW MO mnepuojgaM U rpynnaMm Ilepuoguueckor cuctemsr [l .
MeHiesieeBa, BajJleHTHble BO3MOXXHOCTM aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHMsI
WX 37IeKTPOHHBIX 000/I0U€EK;

chopMHUPOBAaHHOCTh ~YMEHWM: XapaKTepu3oBaThb (OMHUCHIBaTh)  0O0II[He
XMMHAUYeCKHMe  CBOMCTBA  BeL|eCTB  PAas3/IMUYHbIX  K/IacCOB,  IOATBEPKJAaTh
CyllleCTBOBaHUE TeHeTMYeCKOW CBSI3U MeXAy HeopraHWYeCKMMH BelleCTBaMU C
TIOMOIIIbIO0 YPaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PeaKLUi;

chOpMUPOBAHHOCTh ~yMEHUS pacKpbIBaThb CYIIHOCTb: OKUC/IATETbHO-
BOCCTAHOBHUTE/IbHBIX peaKlii MOCPeCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
9TUX peakiuii; peaklMii WOHHOTO OOMeHa IyTEM COCTaBAEHUS UX TOJHBIX U
COKpall€éHHbIX  MOHHBIX  YDaBHEHWW;  peakUUd  TUAPOIU3a;  peakLui
KOMIIIeKcoobpa3oBaHus (Ha IpUMepe THAPOKCOKOMIIEKCOB I[UHKA U a/TFOMUHUSA);

cOpMUPOBAaHHOCTh YMeHHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTeKaHUs
XMMUUECKUX peakluid C YUYéTOM KX SHEepreTUUeCKHMX XapaKTepPUCTHK, XapaKTep
V3MEHeHUs] CKOPOCTM XHWMHWYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(dakTopoB, a Tak)Ke XapakTep CMeIleHUs] XMMUUYeCKOro paBHOBeCHsI M0/ BIUSHUEM
BHEIIHUX BO3JernCcTBUU (MpuHuun Jle [llatensbe);

c(hOpMHUPOBAaHHOCTb yMeHHUsI XapaKTepu30BaThb XHWMUUeCKHe peakluu,
JieXkaliye B OCHOBE TMPOMBIIUIEHHOTO MOJIyYeHUsI CePHOM KHUC/I0Thbl, aMMMUAKaQ,
o0Irie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOJCTB; 1ie/1eco000pa3HOCTh
TIpUMeHeHHs] HeOPraHUUeCKHX BellleCTB B TIPOMBILIJIEHHOCTH U B OBITY C TOUKU
3peHUsi COOTHOIIEHUS PUCK-TI0/b3a;

c(hOpMUPOBAaHHOCTb BJIa[IeHUS] CHUCTEMOU 3HAaHUKW O MeTOJax Hay4yHOro
MO3HAHWS SIBJIEHWWA TIpUpOAbl — HabsrofeHWe, W3MepeHHe, MOJeTUPOBaHue,
SKCIepUMeHT (peasibHbI M MBICJIEHHBIN ), KCTI0/Ib3YEMbIX B €CTeCTBEHHBIX HayKax,
yMeHHsl TIpUMEHSITh 3TH 3HaHUS TIPY SKCIIepUMeHTalbHOM HCCJie/JOBaHUM BellleCTB
U 1 OOBSICHEHWS XWUMHUECKUX sIBJIEHWH, HWMEIOIUX MeCTO B TIpUpPO/Ie,
TPaKTUYeCKOM JesiTe/TbHOCTH YesIOBeKa U B TOBCEJHEBHOU >KU3HU;



chOpMUPOBAHHOCTh YMEHHSI BbISIBJISAITb B3aUMOCBSI3b XMMUYECKUX 3HaHWM C
TOHATUSIMA U TIPeJICTaB/Je€HUSIMUA [IDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [JIsi
6osiee 0CO3HAHHOTO MOHMMaHUSI MaTepyUaabHOrO eJJMHCTBA MUPa;

chOpMUPOBAHHOCTh yYMEHHUsI TMPOBOAUTH PACUETHI: C UCIOIb30BaHUEM
TIOHSITUM «MaccoBasi /10/1s1 BellleCTBa B pPaCTBOPE» U «MOJISIpHAasi KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wik 00bEMa ras3a 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakIjuM Bell[eCTB; TeruioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessl paCTBOPOB KUCJIOT W Le/iouer C
W3BECTHOM CTEIeHbI0 AMCCOLMAlMM; Macchl (00bEMa, KO/IMUecTBa BeIeCTBa)
MPO/IyKTa peakl[uy, eC/id OJHO U3 MCXOJHBIX BeLIeCTB JaHO B BUJE pacTBopa C
orpe/ie/IEHHONM MaCCOBOM [10/ield PaCTBOPEHHOI'O BeIleCTBa WM JaHO B M30bITKe
(uMeeT TIpUMeCH); JOJH BBbIXOZA TPOJYKTa peakluuh; OObEMHBIX OTHOIIIEHHM
ra3os;

chOpMUPOBAHHOCTh YMEHM: CaMOCTOSTE/IbHO TUIAaHUPOBaTh W TPOBO/UTH
XUMUUYECKU  JKcriepuMeHT  (TIpoBejieHWe — peaki[uii  MOHHOTO  oOMeHa,
MO/TBEPIKJeHNe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKUX BellleCTB, OMpe/eeHue
Cpeflbl pacTBOPOB BeIlleCTB C TIOMOILLBIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHbIX  ()aKTOPOB HAa CKOPOCTb XUMHWYECKOM  peaklyd, pelleHue
9KCIIepUMeHTaNbHbIX 33/lau 1o TeMaM «MeTamibl» U «HeMeTamabl») C
cobsrofieHrieM TipaBU/ Ge3omacHOro obpailjeHus C BellleCTBaMU U 1ab0paTOPHBIM
obopyoBanueM, (GoOpMyJUpOBaTh 1jeflb  UCCAe[OBaHUs, TIPeJCTaBISATh B
pa3MuHoOM (opMe pe3y/bTaThl SKCIEPUMEHTa, aHa/lIM3UpOBaTh U OLIEHWBAaTh WX
JIOCTOBEPHOCTB;

copMHUPOBAHHOCTb YMEHUH: COO/II0AATh MpaBUia MOJIb30BaHUSI XUMUUECKOM
rmocyoi u mabopaTopHbIM 00O0pyZOBaHHEM, oOOpalleHHss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKLMSIMU TI0 BBLITIOJTHEHUIO /1aOOPATOPHBIX XUMUYECKUX
OTLITOB, 3KOJIOTUYECKH 1]esieco00pa3HOro TMoBeZieHUss B OBbITY U TPY/A0BOM
JlesITeNIbHOCTU B L|e/ISIX COXPaHEHUsI CBOETO 3[0POBbs, OKPY)Karolleld NPUpPOJHOU
cpelbl U [JOCTWKEHUs e€ YCTOMUMBOIO pAa3BUTHS, OCO3HABaThb OMACHOCTb
TOKCHUYECKOTO JEeMCTBUSI Ha >KUBbIe OPraHM3Mbl OMpe/le/IEHHbIX HEeOpraHWYeCcKux
Bell|eCTB, [IOHMMas CMbIC ITokasaTens [T/1K;

Cc(OPMUPOBaHHOCTb YMEHUM: OCYIIeCTB/ATh LieJleHarpaB/IeHHbIM TTOMCK
XUMHUUeCKON nHGOpMAI[MU B PA3/TMUHBIX UCTOYHHMKaX (HayuHasi ¥ yueOHO-HayuyHast
JuTeparypa, Cpe/icTBa MacCcoBOM MH(opMaluu, IHTepHeT U Apyrue), KpUTUUYeCKu
aHa/IM3UpOBaTh XMMHUYECKYI0 UH(pOpMaluio, TiepepabaTbiBaTh €€ U UCIO/b30BaTh
B COOTBETCTBHH C ITOCTAB/IEHHOMW yueOHOM 3aauei.



TEMATHNYECKOE IVNTAHNPOBAHUE

11 K/TACC
HaumeHoBaHue Ko/muecTBo yacos
Ne O/eKTpoHHbIe (LU poBbIe)
pa3/iesioB U TeM KonTpobHbIe IIpakTHuyeckue
n/n Bcero oOpa3oBaTre/bHbIE pecypChl
NporpamMmsI padoThI paboThI
Paspgen 1. Teopernyeckue 0CHOBBI XUMUH
Crtpoenue aToma.
[Teprognueckuii
3aKOH U
[Tepuoanueckas Bubmioreka IIOK
1.1 9
cucrema https://m.edsoo.ru/2dd57f24
XUMHUYEeCKUX
snemeHnToB /1. U.
MenpeneeBa
Crtpoenue
Bell[eCTBa. bubmmoreka LIOK
1.2 11 1
MHoroob6pa3ue https://m.edsoo.ru/2dd57£24
Bel[eCTB
XUMHYecKue Bbubmumoreka LIOK
1.3 19 1 3
peakLuu https://m.edsoo.ru/2dd57f24
Wtoro no paspeny 39
Pa3pen 2. Heoprannueckass XuMus
bubmmoreka IIOK
2.1 H 1 1
EMETaLIbt 3 3 https://m.edsoo.ru/2dd57f24
2.2 Metannbl 23 1 2 bubmorexa IOK

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




Wtoro no paspeny 54

Pa3zgen 3. XuiMua U XU3Hb
MeTo1bl TO3HAHUS

3.1 B XUMHUHU. XUMHUS U 9 Bubmiorexa LIOK

' ’ https://m.edsoo.ru/2dd57{24
>KU3Hb

Wtoro no paspeny 9

OBLIEE KOJIMYECTBO

YACOB IO 102

I[TPOI'PAMME




ITIOYPOYHOE IVNIAHNPOBAHUE

11 KJTACC
KosinuecTBo uacos J/IeKTPOHHbIE
No ara 1@ poBbIe
Tema ypoka KonTpo/ibHBIE IIpakTHYeckue A op
n/n Bcero HU3y4eHUs oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
bubmioTeka 1IOK
ATtom. CocTaB aTOMHBIX g7ep.
1 . 1 1 Hepnens https://m.edsoo.ru/59c112e
Xumuyeckuu snemMeHT. M130Tormbl o
CtpoeHue 3/1eKTPOHHBIX
2 000/10U€K aTOMOB, KBAHTOBbIE 1 1 Hepesnst Bubmmorexa TIOK
’ A https://m.edsoo.ru/b4d9fffa
yucaa
Knaccudukanys xuMmuueckux Brbmorexa IIOK
3 1 1 Hegens https://m.edsoo.ru/61294af
3JIeMeHTOB (S-, p-, d-, f-a/1eMeHThI) 9
PacripezienieHre 3/1€KTPOHOB I10 bubnmortek K
4 pen, p 1 2 Hepens 6/moTeka 110
aTOMHBIM opbuTansImM https://m.edsoo.ru/f5f750fe
ONeKTPOHHbIe KOH(PUTypaLuu bubmmoreka IIOK
5 aTOMOB 3/IEMEHTOB B OCHOBHOM U 1 2 Henens https://m.edsoo.ru/8149e84
B030Y>KJEHHOM COCTOSTHUM 6
bubmmoreka IIOK
OneKTpOHHbIe KOHQUTYpaLUU
6 1 2 Hefienst https://m.edsoo.ru/a0764b2
HMOHOB. DNIeKTPOOTPULIATeIbHOCTD 4
7 [Teproanueckuii 3aK0H U 1 3 Heens bubmoTeka LIOK
ITepuoguueckas cucremMa https://m.edso0o.ru/16957c0
XAMUWYEeCKHX 3jiemeHToB . . 1
MeHpeneeBa, CBSI3b C
COBPEMEHHOM TeOpUeur CTPOeHUsI




dTOMOB

3aKOHOMepHOCTI/I H3MeHeHH

CBOMCTB XMMUYECKHUX 3JIEMEHTOB Bubmioreka IIOK
8 1 00pa3yeMbIX UM TMPOCTHIX U 3 Hegend https://m.edsoo.ru/f846892
CJIOKHBIX BelLeCTB M0 Tpynnam 1 7
rnepuoam
bubmmoreka IIOK
Cucremarusarus ¥ 0000611eH1e
9 . 3 Hepenst https://m.edsoo.ru/8fad294
3HaHUU 10 TeMe )
Bubl XuMHUeckou CBsI3U.
MexaHU3Mbl 00pa30BaHUS bubmmoreka IIOK
10 KOBaJIeHTHOU CBsi3U. BoziopoiHas 4 Henens https://m.edsoo.ru/5a8072a
CBsA3b. MeXXMoJIeKyJISipHbIe f
B3aUMO/IeCTBHUS
BasieHTHOCTb 1 Ba/leHTHbIe
bubmmoreka IIOK
BO3MOJKHOCTH aTOMOB. CBsI3b
11 . 4 gHenens https://m.edsoo.ru/3d2ca09
3J1eKTPOHHOM CTPYKTYPbl MOJIEKYI 3
C UX FeOMeTPUUeCKUM CTPOeHHEeM B
[IpencraBneHus: 0 KOMIUIEKCHBIX Bbubmioreka IIOK
12 COeIMHEHUSIX: COCTaB U 4 nenens https://m.edsoo.ru/8c66b12
HOMeHK/IaTypa a
BeiiectBa MOJIeKy/IIpHOTO U
bubmioTeka LIOK
HEMOJIEKYJ/ISIPHOTO CTPOEHUSI.
13 5 Hepens https://m.edsoo.ru/e167635
TUnbl KPUCTA/ITMUECKUX PeLIeTOK b
Y CBOMCTBA Bell[eCTB B
[TouaTue o gucniepcHbIX bubnmoreka LIOK
14 cucremax. [Ipencrasnenuve o 5 Hefens https://m.edsoo.ru/da2c70e
KOJIJIOUJHBIX pacTBOpax 4
15 VcTrHHBIE pacTBOPBL: > Heflessl bubmioreka IIOK




HaCBIIIeHHbIE U HEHACHIII[EHHbIE,
pPacTBOPUMOCTb.
Kpucramnmoruaparsl

https://m.edsoo.ru/e9ccdd8
d

CriocobbI BbIpaXkeHHst

bubmmoreka IIOK

16 6 Hezest https://m.edsoo.ru/328e653
KOHL|eHTpaLM1 PaCTBOPOB .
Perienue 3agau ¢
WCII0/Ib30BaHHUEM TTOHATHH bubmioTeka [IOK
17 ""MaccoBas [10/11 paCTBOPEHHOI0 6 Hegens https://m.edsoo.ru/785e0ab
BellecTBa", "MOJISIpHast 4
KOHL|eHTpaLus"
bubmoTeka 1IOK
Knaccudukariys 1 HOMeHK/aTypa
18 6 Hegens https://m.edsoo.ru/bf9e108
HeOpraHWYeCKUX BeleCTB q
bubmmoreka IIOK
CucremaTH3alusi U 000011IeH1e
19 . 7 Heflens https://m.edsoo.ru/8d2c6a3
3HaHUM 10 TeMe .
KonTpo/bHast paGoTa o Temam
"CTpoeHue aToMa.
INepuopnueckuii 3aK0H U
bubmmoreka IIOK
ITepnoauyeckas cucrema
20 7 Hefless https://m.edsoo.ru/70a60aa
XHUMHYECKHX 3/1eMeHToB [I. W. 4
MenpeneeBa", "CTpoenue B
BelectBa. MHoroo6pasue
BelecTB”
21 Knaccudukaiyss XumMuueckKux 7 Hepienst bubmioTeka LIOK

peakivii B HeOpraHuueckou u
OpraHUYeCcKOu XUMHUH. 3aKOH
COXpaHeHHUsl MacChl BELeCTB;

https://m.edsoo.ru/6335cdd
2




3aKOH COXPaAHEHUs U
TripeBpalLieHus SHePTUU TIpU
XUMHAYeCKUX peakiusix

TerioBble 3¢ (eKTbl XUMAYeCKUX

bubmmoreka LIOK

22 peakuuii. TepMoxumMHuueckye 8 Hegend https://m.edsoo.ru/d1db86
ypaBHEHUS da
BrruricsieHus 1o ypaBHeHUSM bubmmoreka LIOK
23 XUMHYECKUX PeakLi 1 8 Hegens https://m.edsoo.ru/87b139
TePMOXUMHWUYECKHM ypaBHEHUSIM o4
CKOpOCTh XMMUUECKOU peaKLuH,
eé 3aBUCUMOCTb OT Pa3/IMUYHbIX
24 8 Hepenst
¢daxTopoB. KaTtanus u
KaTa/n3aTopkl
['omoreHHbIe 1 reTeporeHHbIe
25 9 Hepens
peakuuu
IIpakTnueckas padora Ne 1 mo
" bubmmoreka IIOK
TeMme "BinsiHMe pa3IMYHbIX
26 9 Hemens https://m.edsoo.ru/1facald
(hakTOpOB Ha CKOPOCTH 1
XHUMHYECKOH peakuuu" B
O6patumble 1 HeobpaTUMbIe Bbubnuoreka IIOK
27 peakiui. XUMHU4yeckoe 9 Hefens https://m.edsoo.ru/30952f9
paBHOBecCHe b
ITpakTHueckas padora Ne 2 mo
" bubmoTeka 1IOK
TeMme "BinsiHMe pa3/IMYHbIX
28 10 Hegens https://m.edsoo.ru/3bf34el
(hakTOpOB Ha MOJI0XKEHUe ;
XHUMHYECKOro paBHoBecHus" B
bubmmoreka LIOK
OJIeKTPOJIUTUUeCKast
29 10 nepens https://m.edsoo.ru/5f766bd

muccouuanysi. CUbHbIe U C1abble

f




31eKTpouThl. CTerneHb
JiccoLyanyy

VoHHOe TIpou3Be/ieHre BO/IbI.
Cpezia BOJHBIX PaCTBOPOB.

bubmioTeka LIOK

30 . 10 Hepens https://m.edsoo.ru/3966ca8
Bopgopogueiii nokasarens (pH) 9
pacTtBopa B
I'upponus coneit. Peakiuu, bubmmoreka LIOK
31 TpOTeKarolle B paCTBOPax 11 Hepens https://m.edsoo.ru/09d5a9b
3/1eKTPOJIUTOB d
IIpakTnueckas pa6ora Ne 3 mo bubmuoreka LIOK
32 TeMe " XHMMHUUeCKHe peaKl{iy B 11 "Hepmens https://m.edsoo.ru/2e3daeb
pacTBOpax 3/1eKTPO/IUTOB" 0
OKucIMTeIbHO-
bubmmoreka IIOK
BOCCTaHOBUTEJ/IbHbIE PeaKLIUH.
33 . 11 "Hepmens https://m.edso0.1u/562260
BakHerivie OKUCIUTETN U 60
BOCCTAHOBUTETH o
bubmioTeka [IOK
Metog, 371eKTPOHHOT 0
34 12 "Hepmens https://m.edsoo.ru/fb69138
(3/1eKTOHHO-MOHHOT0) OaiaHca .
bubmmoreka IIOK
DNeKTponu3 pacTBOPOB U
35 12 Hepnenst https://m.edsoo.ru/93fb97d
pacIuyiaBoOB BeIleCTB 5
bubmoTeka LIOK
36 Perienue 3a7a4 pa3iMuHbIX TUIIOB 12 "Hepens https://m.edsoo.ru/5a859d1
6
bubmmoreka IIOK
37 Pertenne 3a7iau pa3inuHbIX TUTIOB 13 Hepens https://m.edsoo.ru/5afa265
d
38 CucreMaTtu3anys ¥ 060011eHe 13 Hepens Bubnuoteka IIOK




3HaHul 1o Teme " XUMHUUCCKUE
peakuumn"

https://m.edsoo.ru/c161eb8
5

KonTposbHasi pabora o teme

bubmmoreka IIOK

39 " N 13 Hepens https://m.edsoo.ru/a8a0a93
XuMHUecKue peakiuu 0
[TonoxxeHvie HemeTasIOB B
[Tepuoauueckoii cucreme
bubmmoreka IIOK
XUMUYeCKUx 3y1eMeHToB [I. 1.
40 14 nepens https://m.edsoo.ru/8ca2dca
MemnzieneeBa 1 0COOEHHOCTH q
CTpOoeHHUs Ux aToMoB. dusnyeckre B
CBOMCTBA HEMETaJI/IOB
AnnoTtponusi HeMeTasUIoOB (Ha Bubmioreka LIOK
41 rpUMepe KUCJI0po/a, Cepsl, 14 nepens https://m.edsoo.ru/ef92¢91
docdopa u yraepoza) c
Bopopopa: nonyuenue, bubmmoreka IIOK
42 (dbu3uyeckre U XUMUUeCcKre 14 Hepnens https://m.edsoo.ru/0aa8f61
cBoiicTBa. ['mapuabl 3
lanorenHsl: HaxXOX/AeHYe B
bubmoTeka LIOK
TIPUPO/ie, CTIOCOOBI MOy YeHus,
43 15 Hepens https://m.edsoo.ru/4e22379
(bu3uyeckre U XUMUUeCcKue 5
CBOMCTBa B
lanorenoBogoposl. BakHeiime bubmmoreka LIOK
44 KUCIOpOcozieprKaliye 15 Hepnens https://m.edsoo.ru/6b3255e
COeJUHEeHUs rajioreHoB 6
JlabopaTopHbIe ¥ TIPOMBIILITIEHHbIE
bubmioTeka LIOK
CI0CO0BI TIO/TyYeHHSI Ta/IOT€HOB.
45 15 Hepenst https://m.edsoo.ru/6971aca
[IprMeHeHue raoreHoB U UX 4
CcoeIMHeHU -
46 IlpakTHueckasi padora Ne 4. 16 Hepgesnst bubmioreka IIOK




PemreHue s3xcnepyuMeHTa/IbHbIX
3aja4 o Teme "I'amorenn”

https://m.edsoo.ru/8b26fec
d

Kucnopop: nabopaTtopHbie 1
TIPOMBIIIIJIEHHbIE CITOCOOBI

bubmmoreka LIOK

47 TroJiyyeHust, pusuueckre u 16 nepgens https://m.edsoo.ru/c8abc36
XUMHUYecKue cBoucTBa. O30H. a
[IprMeHeHue KMCIOPO/ia ¥ 030HA
bubmmoreka IIOK
48 OKcupl ¥ IePOKCH/IbI 16 Hemens https://m.edsoo.ru/5c8816a
0
bubmioTeka 1IOK
49 Peluienue 3a/1au pas3/iMuHbIX THUIIOB 17 nepens https://m.edsoo.ru/2b6d8b
4b
Cepa: HaxoXJieHue B TIpUpoJe, bubmoTeka LIOK
50 CIIOCOOBI TIOTyYeHUs], PU3rUecKre 17 nepens https://m.edsoo.ru/46afael
Y XMMUYeCKre CBOMCTBA 6
bubmmoreka IIOK
51 CepoBopopo/, Cy/ib(puabl 17 nepens https://m.edsoo.ru/7c87599
9
Kucnopogcopaepxartue bubmmoreka IIOK
52 coequHeHUs cepbl. OcobeHHOCTH 18 Hepnenst https://m.edsoo.ru/8cfa254
CBOMCTB CepPHOM KHUC/IOTHI 8
ITpakTHueckas padora Ne 5.
bubmmoreka LIOK
PeiieHue 3K criepuMeHTa/IbHBIX
53 . . 18 Hepens https://m.edsoo.ru/0afb05e
3aga4 no teme "Cepa u eé 4
coeMHEeHUA " a
54 A30T: HaxXOX/eHre B Ipupoje, 18 negenst bubmmoreka IIOK

CIIOCOOBI TIOTyYeHUs], pU3rUecKre
Y XUMHUYeCKre CBOUCTBA.

https://m.edsoo.ru/badd225
5




AMMI/IaK, HHUTPHUbI

Kucnopogcoaepxatue bubmmoreka LIOK
55 coequHeHHs a3ota. OCOOeHHOCTH 19 Hepens https://m.edsoo.ru/e2965af
CBOMCTB a30THOM KHC/IOThI e
bubmmoreka IIOK
[IpumeHeHue a3oTa U ero
56 . 19 Hepens https://m.edsoo.ru/129f505
coefiiHeHUH. A30THbIe y100peHust 9
docdop: HaxoXKAeHre B IPUPO/JIE,
bubmmoreka IIOK
crioco0bl OyYeHus1, pusnuecKue
57 . 19 Hepens https://m.edsoo.ru/9a6b43e
Y XMUYeCKHe CBOUCTBA. .
dochuger 1 hochur B
Oxkcugpl hocdopa, bubmmoreka IIOK
58 docdopcogeprkalije KUC/IOThI. 20 Hepens https://m.edsoo.ru/c7a2d42
Conu dochopHOl KUC/IOTBI 9
[Tpumenenue dhocdopa u ero bubmmoreka LIOK
59 coeguHeHU. PocdopHbie 20 Hegens https://m.edso0.ru/a218070
yno0peHust a
ITpakTHueckas pabora Ne 6.
bubmioTeka [IOK
PeiieHne 3K criepuMeHTaIbHbBIX
60 h 20 Hepenst https://m.edsoo.ru/8175ac3
3ajau nmo Teme "A3ot 4 ochop ¢
U UX coeiUHeHusn" -
Yrnepon: HaxoXeHue B TIPUPO/Ie,
P P p Bubmioreka IIOK
a/lJIOTPOIIHbIEe MOAU(UKALINY;
61 21 Hepens https://m.edsoo.ru/1eb19f9
¢bu3nueckre U XuMHU4ecKue .
CBOWCTBa, IIPUMeHeHre B
Oxkcup yrnepoga(Il), okcup bubmmoreka IIOK
62 yrniepoga(IV), yrosbHas KucioTa 21 Hepens https://m.edsoo.ru/dba58ad

U eé comu

f




bubmioTeka [IOK

63 Perienuie 3asa4 pa3iMuHbIX TUIIOB 21 Hepens https://m.eds00.ru/6029b6
09
Kpemunii: HaxoxXaeHue B
TIpUpO/ie, CTIOCOOBI MOJTyYeHusT Brbmorexa [IOK
64 PHPOAE, y ’ 22 Heflens https://m.edsoo.ru/143558a
¢busnyeckre U XUMUUECKHe b
CBOMCTBa B
bubmmoreka LIOK
Okcug kpemuusA(IV), kpemHueBast
65 A kP (IV), kp 22 Hepensi https://m.edsoo.ru/3170e7b
KUCJIOTa, CUIMKAThI .
bubmmoreka IIOK
[IprimeHeHKe KpeMHUS U ero https://m.edsoo.ru/393cdac
66 coenviHeHUU. CTEKJI0, ero 22 Henens 0
NoJIy4yeHue, BU/bl CTeK/1a https://m.edsoo.ru/5823cef
b
bubmmoreka IIOK
67 PereHne 3a7iau pa3inuHbIX THUTIOB 23 Hepens https://m.edso0.ru/b624£80
1
Cucremaru3aiys U 060061eHre Brbmorexa ITOK
68 . B . B Y 23 Heplenst https://m.edsoo.ru/6e864db
3HaHMM No TeMe "HeMeTasibl -
bubmioTeka [IOK
KonTpoibHas padora o Teme
69 " N 23 Heplens https://m.edsoo.ru/d0484c7
Hemetasnibl 6
Amnanus pe3y/bTaToB bubmmoreka LIOK
70 KOHTPOJIbHOM paboThI, KOPPEKLHS 24 nepens https://m.edsoo.ru/2b7e951
OIMOOoK 0
71 ITonoxeHre meTanioB B 24 nepens bubmoTeka LIOK

[Tepuonnueckoi crcreme
XUMHYECKUX 3JIEMEHTOB.

https://m.eds00.ru/9839c16
C




Oco6eHHOCTH CTPOeHUsT
3/IeKTPOHHBIX 000/I04eK aTOMOB
MeTaslioB

OO61me hr3nyeckre CBOMCTBA

bubmmoreka LIOK

72 MeTa/yioB. [IpriMeHeHKe MeTaioB 24 Hepens https://m.edsoo.ru/51dac9d
B OBbITY U TEXHUKE 3
CnuiaBel MeTasiioB. Kopposus Bubmoreka LIOK
73 25 Hepiens https://m.edsoo.ru/42b872e
MeTaJ/lJIOB 3
bubmoTeka 1IOK
74 Peluienue 3a/1au pas3/iMuHbIX TUIIOB 25 Hegens https://m.edsoo.ru/e3de37b
6
ONeKTPOXUMUUECKUM PsiJl bubmmoreka LIOK
75 HarnpsbkeHni MeTta/uioB. Obrmye 25 Heplenst https://m.edsoo.ru/94eb377
CIIOCOOBI TIOSTyYeHUSI METas/IOB a
OO0111ast XxapaKTeprUCTUKA METaJITIOB
[A-rpynnel [Tepuoanueckoi
CUCTeMbl XUMUYECKUX 3/IEMEeHTOB. bubmmoreka LIOK
76 Harpwuii 1 kamii: nonmyveHue, 26 Hepenst https://m.edsoo.ru/e12c26b
¢busnyeckre U XUMUUECKHe 3
CBOMCTBA, IPUMEHEeHHe TTPOCThIX
BellleCTB U UX COeIMHeHUI
OO0111ast XxapaKTepyuCTUKa METaJIJIOB
[TA-rpynmsl [Tepuoguueckon
CUCTeMbl XUMUYECKUX 3/IEMEeHTOB. bubmmoreka LIOK
77 Marnuii ¥ KajabLyu: Toy4YeHue, 26 Hegest https://m.edsoo.ru/7c3e49c

bu3nueckre U XuMHU4ecKue
CBOMCTBA, IPUMEHEeHHe TTPOCThIX
BelLleCTB U UX COeIMHEeHUN

0




JKECTKOCTh BO/IBI M CIIOCOOBI eé

bubmioTeka [IOK

78 26 Hepens https://m.edsoo.ru/c74bfae
yCTpaHeHUst 9
ATOMUHUN: TIO/yYeHue, bubmmoreka LIOK

79 bu3nueckre U XuMHU4ecKue 27 Hepnens https://m.edsoo.ru/0e79b26
CBOUCTBA, IIPUMEHeH e 6
AmMdoTepHbIe CBOMCTBa OKCHA U

bubmmoreka IIOK

TU/IPOKCHU/IA aTFOMUHUS,

80 27 Hefend https://m.edsoo.ru/5d12d3
T'U/IPOKCOKOMIL/IEKChI aTFOMUHMS, 18
VX TIpUMeHeHue o

81 Perrenne 3a7iau pa3inuHbIX TUTIOB 27 Hepenst
ITpakTHueckas padora Ne 7.

bubmmoreka LIOK

Peiienne 3K criepuMeHTa IbHbIX

82 . 28 Hepenst https://m.edsoo.ru/27a4af4
3aja4 o Teme "'MeTanabl 3
IJIaBHBIX noArpymnm" B
OO6r11ast xapaKTeprCTHKa METaJ/IOB
no6ouHbIx noarpyn (B-rpyrm) Brbmorexa TTOK

83 5 28 Hegens https://m.edsoo.ru/610d74
[Teproguueckoi cuCTeMbl 31
XUMHUYECKUX 3/IEMEHTOB o
du3nyeckue U XuMuyeckKue bubmmoreka LIOK

84 CBOMCTBA XpOMa U ero 28 nepnens https://m.edsoo.ru/9911bef
COoeIMHeHUM, UX IPUMeHeHue 3
Baskueliive coefvHeHuUs bubmoTeka LIOK

85 Maprasua. [lepmaHraHar Kanus, 29 Hepenst https://m.edsoo.ru/039d69c
€ro OKUC/IUTe/IbHbIe CBOMCTBA 8

86 ®du3nueckre U XUuMHUUeCKHe 29 nepens bubmoTeka 1IOK

CBOICTBa ykese3a 1 ero
coeiiHeHui. [TonyueHue u

https://m.edsoo.ru/1b7f874
1




MMpHUMEHEHHKE CIIJIABOB XKeJjie3d

dusnyeckre U XUuMHUUeCKue

bubmoTeka LIOK

87 CBOMCTBA Me/l U e€ COeJUHEeHUN, 29 Hepyenst https://m.edsoo.ru/2bc0f95
HX NIpYMeHeHHe 4
du3nyeckue U XuMmuyeckKue
CBOMCTBA LIMHKA U €ro Brbmorexa [IOK
88 u\, 30 Hepens https://m.edsoo.ru/b1f2bea
COeIMHeHUH, UX TIPUMeHEeHUe. 1
I'iIpOKCOKOMILIEKCHI LIMHKA B
IIpakTnueckas pa6ora Ne 8.
bubmmoreka IIOK
PeiiieHne 3K CriepuMeHTaTIbHbIX
89 o 30 negens https://m.edsoo.ru/a6e352e
3a7a4 mo TeMe "MeTa/libl a
nmo0oYHbBIX MOATpyHI" B
bubmioTeka LIOK
90 Peluienue 3a/1au pa3/iMuHbIX THUIIOB 30 "efens https://m.edsoo.ru/a8b83d8
3
O06o011IeHMEe U CHCTeMAaTH3alUs bubmmoreka LIOK
91 M3y4eHHOr 0 MaTrepuasa o Teme 31 Hepgend https://m.edsoo.ru/e91fe97
"MeTanibt" )
bubmmoreka IIOK
KoHTpo/ibHasi paboTa o reme
92 N N 31 Hepenst https://m.edsoo.ru/83f63ea
MeTtanibl ;
AHanu3 pe3y/bTaToOB
93 KOHTPOJILHOU paboThI, KOPPEeKLHs 31 "Hegens Bubmorexa LIOK
b P » KOPPeKH] https://m.edsoo.ru/9ebff2fd
ombok
Posib XxvMuK B 06ecrieueHUH
YCTOMYMBOIO Pa3BUTHS Bbubmioreka IIOK
94 yejioBeuecTBa. IToHaTue o 32 Hegens https://m.edsoo.ru/080felf

Hay4HbIX MEeTO/IaX UCC/Ie/JOBaHuUs
Bell|eCTB

0




HayuHble MpUHLIUTIBI

OpraHu3ali XMMUUeCKoro Bubmioreka IIOK

95 rpou3sBozCcTBa. [IpoMblIlieHHbIe 1 32 Hepenst https://m.edsoo.ru/2e45a44
Croco0bl TIOTyYeHHsT BayKHEHILINX f
Bell|eCTB

96 XHWMHUUeCKoe 3arpsisHeHue 1 Bubmioreka IIOK
OKpY>Karolllel CpeJibl U ero 32 Hepenst https://m.edsoo.ru/9f11bf5
oc/ieCTBUA 1
XuMHUSA Y 340POBbE UesioBeKa Brbmmoreka LIOK

97 AP ) 1 33 Hegens https://m.eds00.ru/a655272
JlekapcTBeHHbIE Cpe/iCTBa 1

98 Xumusa muiy. Pons xvmuu B 1 Bubmioreka LIOK
obecrieueHNUH TTHITIEBOM 33 Hejienis https://m.edsoo.ru/1f7b5bd
6e3omacHoOCTH 2

bubmoTeka [IOK

Kocmetuueckue u nap@romMepHble

99 1 33 Hepens https://m.edsoo.ru/da42d5a
cpezctBa. beiToBas xumus 9

100 | XuMus B CTPOUTEJILCTBE. 1 bubmmoreka LIOK
Baxnelivie ctpouTesibHbIe U 34 Henens https://m.edsoo.ru/61e6900
KOHCTPYKLIMOHHbIE MaTepyarbl 3

101 | XwuMus B CeJTbCKOM XO3IHCTBe. 1 bubmuoreka LIOK
Opranuueckue ¥ MUHepabHbIe 34 nepens https://m.edsoo.ru/fd39587
yao0peHust d
Cucremaru3aiys 1 06001IeHue Brbmorexa [IOK

102 . H - 1 34 nepens https://m.edsoo.ru/db979c7
3HaHUM TI0 TeMe 0

OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOI'PAMME




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

-Xumusi: 11 kmacc: yriay6neHHbld ypoBeHb: yuebHuk/ C.A. Ilysakos, H.B.

MaiunuHa, B.A. [Tonkos.- Mocksa: [Ipocserijenue, 2022 r.

METOANYECKHWE MATEPUAJIbI V11 YUUTEJIA

-Xumust: 10-11 kmacc: yriybseHHbI ypoBeHb. COODHUK 3a/lau U yIIPayKHEHUH/
C.A. Ily3akos, B.A. ITornikos, 1.B. bapeiioa.- Mocksa: IIpocseiuenue, 2021 r.
MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI 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/






