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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 K/TACC

OBILIASI N HEOPTAHNUYECKASA XNUMUSA

TeopeTnueckye 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUueckur ssemeHT. M3oTonel. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UHWC/IAa. DHEpPreTHYecKrue YPOBHHU U
Mo/lypOBHU. ATOMHbIe opOuTanu. Kinaccudukaiysi XuMUuecKrx 3/1eMeHToB (s-, p-,
d-, f-onmemenTsi). PacripesieieHrie 3/IeKTPOHOB 10 aTOMHBIM — OpOUTAsISIM.
DneKTpoHHbIe KOH(MUTypallid aTOMOB 3/IEMEHTOB MepBOr0—UeTBEPTOr0 Mepro/ioB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHMM, 3JIEKTPOHHbIe KOH(PUTypaliyi MOHOB.
OJIeKTPOOTPULIATESTBHOCTb.

[Tepuoanueckuii 3aKoH U Ilepruoanyeckasi cucTeMa XMMHAUYECKUX 37IEMEHTOB
O.N. MengeneeBa. CBsI3b MepyuoJyUueCcKOro 3akoHa W Ileprojyueckor CHCTeMbI
XMMUUECKUX 37IEeMEHTOB C COBDEMEHHOW TeOpHhel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTH M3MeHeHHsI CBOMCTB XUMUUeCKUX 3/IeMEeHTOB U 06pa3yeMbIX UMU
MPOCTBIX W C/JAOXKHBIX BeleCTB [0 TpylraM U [epuojaM. 3HaueHue
riepuoauueckoro 3akona /1.11. MenpeeeBa.

XvMmudeckas CBs3b. Buabl XMMHYeECKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTasiiMueckas. MexaHu3Mbl 00pa30oBaHUsI KOBa/JIeHTHOW CBsI3U: OOMeEHHbIN U
JIOHOPHO-aKLeMTOPHBIA. DHePrus U JjiuHa CBsi3u. [1o/iIpHOCTb, HaNpaBIeHHOCTh U
HaChIaeMOCTb KOBaJIeHTHOW CBsi3u. KpaTHele cBa3u. BopoponHasi CBsi3b.
MexMo/eKy/IsipHble B3aUMOZENCTBUS.

BasleHTHOCTE M BajleHTHbIE BO3MOXXHOCTU aTroMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJ/T C UX TeOMeTPUUYECKUM CTPOeHUeM (Ha MprUMepe CoeuHeHUN
371IEMEHTOB BTOPOI'0 Mepuoza).

[IpepcTaBieHre 0 KOMIUIEKCHBIX coelMHeHUsAX. COCTaB KOMIIJIEKCHOTO MOHa:
KOMIlIeKcoobpa3oBaTesib, JIUraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeJWHeHHUH.
[ToHsATHE 0 KOOPAWMHALIMOHHOW XUMUU.

BemjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO — CTpPOeHUsl.  THIibl
KPUCTA/JIMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEIECTB.

[TonsiTne o gucriepcHbIx cucteMax. VictuHHble pacTBophl. [Ipeacrasiienuve o
KOJ/UTOWHBIX pacTtBopaX. CrocoObl BbIpa)KeHUsT KOHIIEHTPALIMA PacTBOPOB:
MaccoBas [0/ BellleCTBa B pPaCTBOpe, MOJIsIpHasi KOHLeHTpalys. HacklljeHHble 1
HEeHAaCBIL[eHHbIe PACTBOPHI, paCTBOPUMOCTb. KpucTtaniorugparsl.

Krnaccudukaiys 1 HOMeHK/IaTypa HeopraHu4eckux BellecTB. TpuUBUaIbHbIe
Ha3BaHUS OT/Ie/IbHbIX MIPe/iCTaBUTe/Ield HeOPraHUYeCKUX BellecTB.



Knaccudukalids XuMAUeCKUX peakluii B HeOpraHMueckoi M OpraHu4ecKoi
XUMHU. 3aKOH COXPaHeHWs] MacCChl BeLeCTB; 3aKOH COXPaHeHWsl W MpeBpallleHus
SHEPrUuM NpU XUMHUYECKUX peakiusix. TernoBbie 3PheKTbl XUMUUYECKUX pPeaKIuH.
TepMoxumuuyeckue ypaBHeHUSI.

CKOpOCTh XUMUUECKOW peakiuu, e€é 3aBUCUMOCTb OT Pa3/IMUHbIX (PaKTOPOB.
['omoreHHbIe ¥ reTeporeHHble peakjuu. Karanus u Katajan3aTopsl.

OO6parumble 1 HeoOpaTUMbIe peakiiui. XuMHUueckoe paBHOBecre. KoHcTaHTa
XMMUYECKOTO paBHOBecUsl. PakKTOpbl, BAUSIOLIME Ha TOJI0KEHWe XUMHYeCKOro
paBHOBeCHSI: TeMIlepaTypa, JaBleHre U KOHL|eHTpPalMX BellleCTB, YUaCTBYHOLIUX B
peakumu. [Ipuniun Jle [laTesbe.

OnekTponutrhyeckass auccouuanusi. CuibHble U y1abble  371€KTPOJUTHI.
Crenenbp pucconumanuu. Cpefia BOAHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
menouHas. Bomopoassiv nokasatens (pH) pactBopa. I'mpgponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKHC/IMTeNbHO-BOCCTAHOBUTE/IbHBIE  peakuud.  CTerneHb  OKUC/IEHMS.
Oxkucivrens M BOCCTaHOBUTeNb. [lporieccbl OKWC/IEHUSI Y BOCCTaHOBJIEHMS.
BakHeiilie OKWCIUTETM W BOCCTAaHOBUTE/NW. MeToj 3/IeKTPOHHOTO OasaHca.
O/1eKTPO/IM3 paCTBOPOB Y PAaCIl/IaBOB BEIECTB.

OKCcrepuMeHTa/lbHble MeTOZlbl M3Yy4UeHHs BellleCTB U HUX [peBpallleHUi:
pas3nioykeHre T[epoKCuJa BOAOpPOJa B MPUCYTCTBHMM KaTaavd3aTopa, MOZJeau
KPUCTa/ITMUeCKUX PelIéTOK, MPOBe/ieHre peaki[iii MIOHHOTO 0OMeHa, orpeziesieHue
cpeibl pacTBOPOB C TOMOLIBIK) MHAWMKATOPOB, W3yUYeHWe BJIMSHUS Pa3/IMYHBIX
(akTOpOB Ha CKOpPOCTb XWUMHYECKOM peak[uu U T0J0)KeHWe XWUMHUUeCKOro
pPaBHOBECHSI.

Heoprannueckas xumus.

[Tonoxxenne Hemeta/uioB B Ilepuoguyeckor cucTteMe XUMHUYECKHUX
snemeHToB [.M. MeHeneeBa U 0COOEHHOCTH CTPOEHUs] UX aTOMOB. DU3nUecKue
CBOMCTBa HeMeTa//IOB. AJIJIOTPONUS HeMeTa/UIOB (Ha MpUMepe KWUCJIOpOJa, Cephl,
docdopa u yriaepoga).

Bopgopoa. IlonyueHue, ¢gusnueckre M XUMUYeCKHMe CBOWCTBA: peaklyd C
MeTa/ulaMM W  HeMeTa//laMM, BOCCTAHOBUTEJ/IbHbIE CBOMCTBAa. [ 'WpUBIL.
Ton/vBHBIE 37IeMEHTBI.

[anmorensl. HaxoxkgeHue B TIpUpOje, CIIOCOOBI To/yueHusi, Gpusndeckue u
XMMUUECKre CBOWCTBa. ['amoreHoBozopoAbl. BaxkHeHIve KUCIOPOACOAep Kalye
coejuHeHUsl rasioreHoB. JlabopaTopHble ¥ MPOMBIIIEHHbIE CTIOCOObI MOTyYeHuUs
rasioreHoB. [IpyMeHeHre rajoreHOB U UX COeIMHEHUH.

Kucnopos, o30H. JlabopaTopHble ¥ TIPOMBIIIIEHHBIE CIIOCOOBI TIO/TyUeHHs
KUCI0poAa. Pu3nueckre U XMMHYECKHe CBOWCTBA U TMPUMEHEHWe KUCIOpoJa M
030Ha. OKCUZBI U IePOKCUTIBL.



Cepa. HaxoxzaeHuve B Tipupojie, CIOCOOBI TIO/ydeHus, GU3NUECKHe WU
xumuyeckre cBorctBa. CepoBogopon, cynabduabl. Okcup cepoi(IV), okcup
cepbl(VI). CepHucrass U cepHas KUC/IOTbI U UX cod. OcoOeHHOCTH CBOWCTB
CepHOl KUC/IO0ThL. [IpuMeHeHe cepbl U eé coe/[MHeHHUM.

A3or. HaxokgeHwe B TIpUpPOZie, CIIOCOOBI TIOMyueHHUs, (QU3NUYeckue u
XMMHWYEeCKHe CBOMCTBA. AMMMAK, HUTpUbl. OKCH/IbI a30Ta. A30THUCTast U a30THas
KUCJIOTBI U UX comi. OCOOeHHOCTU CBOMCTB a30THOM KUC/IOTHI. [IpriMeHeHHe a30Ta
U ero coeiIMHeHU. A30THbIE Y00peHws.

docdop. HaxoxgeHue B TpUPOZe, CMOCOObI MonyueHUs, (u3nuecKue Hu
xuMUueckre cBorcTBa. Pochugsl U dochuH. Okcugwsl docdopa, dochopHas
KUCcIoTa U eé conu. IlpumeHeHuwe Qocdopa u ero coefuHeHud. PochopHbIe
yaobpeHwus.

YrnepoJ, HaxoXAeHWe B Tpupoje. AJIJIOTPOMNHble  MOAU(DUKALIUMU.
dusmyecke W XUMHUECKWe CBOWCTBA TIPOCTBIX BeIecTB, 00pa30BaHHbIX
yriepoaoM. Okcup yriepoaa(ll), okcup yriepoaa(IV), yronbHass KUC/IOTa U eé
CO/MM. AKTHBUPOBAHHBIA yTroJb, azcopbius. dyriepensl, rpadeH, yriaepoaHbIe
HaHOTPYOKuU. [IpriMeHeHHe TPOCTHIX BEINeCTB, 00pPa30BaHHBIX YTIepO/IOM, U ero
CcoeIMHEeHUH.

Kpemuuii. HaxoxkieHre B mpupojie, CriocoObl TosiydeHus, (Gusnueckue U
xumMuyeckrde cBoiictBa. Okcuj kpeMHusi(IV), KpeMHueBasi KUC/IOTa, CUIUKAThI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuil. CTeKJ/10, ero rnojyueHue, BUbl CTEK/Ia.

[Tonoxxenue Meta/uioB B [lepuosnuueckolr cucTeMe XMMUUECKUX 3/IEMEHTOB.
OcobeHHOCTH CTpPOeHUs] 3JIEKTPOHHBIX 000/10ueK aTOMOB MeTasuioB. OO1ue
bu3nUecKrie CBOWCTBA MeTa/ioB. [IprMeHeHHe MeTa/l/iIoB B OBITY W TEXHUKe.
CnuiaBbl MeTaslIoB.

ONeKTPOXUMUYECKUN psifi HamnpsbkeHud MeTasuioB. OO61mue  criocoOwl
TIOJTyYeHUsT MeTaJlIoB: TU/IpOMeTalTyprus, TTMPOMeTaJITyprus,
y/ieKTpoMeTautyprusi. [loHsiTHe 0 Koppo3uu MeTayioB. Crocobbl 3aliyThl OT
KOPPO3UH.

OOmiast xapakTepucTHKa MeTauioB [A-rpynmbel [Teproanueckoil CHCTEMBI
XMMUUECKUX 37eMeHTOB. HaTpuii U Kaiuid: TionyueHue, ¢GuU3MUecKue U
XUMUYecKre CBOWCTBA, IpUMeHeH e TIPOCThIX BellleCTB U UX COe/[MHeHUH.

OOmiast xapakTepucTHKa MeTasaoB IIA-rpyrimibl ITeproguueckoil CHCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHui U Ka/bLiMi: TojiyyeHWe, ¢u3nueckue U
XUMHUUEeCKrde CBOMCTBA, IMpPHMEHeHUWe IIPOCThIX BeIeCTB M WX COeJUHeHHH.
JKEcTKOoCTh BOJIbI M CITIOCOOLI €€ yCTpaHeHwUs.

AtoMUHMI: TIoNy4YeHue, (pu3ndeckrie U XUMUUeCcKre CBOMCTBA, MPUMeHeHUe
MPOCTOrO BellleCTBA M €ro coeiuHeHW. Am(oTepHble CBOWMCTBA OKCHAA H
TM/IDOKCH/Ia aTFOMUHUS, TUIPOKCOKOMIT/IEKChI a/TFOMUHUSI.



OOijasi  xapakTepuCTHKa MeTa/yioB mobouHbix moArpynmn  (B-rpyrm)
[Teprorueckol CUCTEMBbI XUMAUYECKUX 3/IEMEHTOB.

dusrueckre U XMMHAYECKUe CBOKWCTBA XpoMa M ero coefrHeHU. OKCHUIbI U
ruapokcuabl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U AUXPOMAThI, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [To/iyueHUe U MpUMeHeHre XpoMa.

dusrueckre W XUMHYECKHMe CBOWCTBA MapraHija W ero CoeJvHeHUM.
Baxnenime coequHenusi MapraHua(Il), wmapranua(IV), wmapranua(VI) wu
mapranua(VII). [lepmanraHat Kaausi, ero OKUCIUTENIbHbIe CBOMCTBA.

dusrueckre U XMMUUYECKHe CBOMCTBA ’Keje3a U ero coequHeHud. OKCU[BI,
rufipokcuzibl ¥ conu kesne3a(ll) u >xenesza(Ill). [TonyueHue 1 TipuMeHeHUe >Kesie3a
Y €r0 CIJIaBOB.

dusnueckre U XMMHAYECKWe CBOMCTBA Me[u U eé coefiHeHUU. [lonyuenue u
TipuMeHeHue MeIu U eé coeIUHeHU.

LuHk: monyyeHuwe, ¢u3MUecKMe W XUMHYECKHWe CBOWCTBa. AMQoTepHbie
CBOMCTBa OKCH/A M TUJIPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [IprMeHeHne
L[MHKA U ero CoeJIMHeHMM.

OKCrepyMeHTa/lbHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
n3ydyeHre o0Opas3l[OB HeMeTas/yIOB, TOpeHUe cepbl, ¢ocdopa, esne3a, MarHus B
KUC/IOpOZle, M3ydeHWe KO/IeKIMU «MeTa/uibl W CIJIaBbl», B3auUMO/IECTBUE
1[eJIOYHBIX U L1e/IOUHO3eMeJIbHBIX MeTa/l/IoB C BOJOU (BO3MOKHO MCII0J/Ib30BaHUE
BU/leOMaTepUaioB), B3auMMO/JIeCTBUE LIMHKA U >Kejie3a C pacTBOpaMU KHUC/OT U
11e/I04el, KaueCTBeHHbIE PeaklMi Ha HeopraHuyeckrve aHUOHbI, KaTUOH BOJIOPO/a
Y KaTWOHbl METa/VIOB, B3aUMOJEWCTBHE THJPOKCUIOB aJIOMUHUSI U LMHKA C
pacTBOpaMy KHUCJ/IOT U Ie/IoUeld, pelieHre 3KCIIepUMeHTaIbHbIX 3a/,ad 10 TeMaMm
«[anorensl», «Cepa u eé coefuHEHHUS», «A30T U ¢Gochop M UX COeAUHEHHS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl TOOOUHBIX MTOATPYTII».

XUMHUS U )KU3Hb.

Posib xviMyu B 06ecrieueHu YCTOMUYMBOTO Pa3BUTHS uesioBedecTBa. [loHsTHE
O HAyuHbIX MeTOJ/lax TI03HAaHWS M MEeTOZOJOTUA HAYYHOTO HCC/ae[0BaHUS.
HayuHble NpUHLKMITBI OpraHu3ali XUMUUeCKOro TTPOM3BOo/CTBaA. [IpoMbIiiieHHbIe
CriocoObl MOyYeHUs] BaKHEHIIMX BellecTB (Ha MprMepe MPOW3BO/[CTBA aMMHaKa,
CepHOM KUC/IOThI, MeTaHosia). [IpoMbliiyieHHbIe CTIOCOOBI MO/TyUeHus] MeTaslyioB U
CT/IaBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollleld Cpefibl U ero IOocC/e/CTBUS.
Ponb xvMuu B 00ecriedueHUH SHepreTuuecKoi 6e301acHOCTH.

XuMuUsi M 3[0pOBbe uesioBeka. JlekapcTBeHHbie cpexacTBa. IlpaBusia
WICII0/Tb30BaHUsl JIEKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MEIULIUHBI.

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



KocMetnueckve ¥ map@roMepHble cpeficTBa. beiToBas xumus. [lpaBunia
6e30IacHOT0 MCIMO/b30BaHUs TIperapaToB OBITOBOW XWUMHM B TIOBCEJHEBHOM
JKU3HU.

XyMUsI B CTPOMTELCTBE: Ba’KHEUIIIMEe CTPOWTE/IbHbIe MaTepuasbl (LeMeHT,
6eToH).

XuMusi B CeJIbCKOM X03s1iicTBe. OpraHnyeckue U MUHepaibHbIe y00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBbIE MaTepuasbl, KPAaCKH, CTEKJ/IO, KepaMHKa.
Marepuasnsl A1 371eKTPOHUKKA. HaHOTeXHO/10TUMm.

PacuéTHbie 3agaun.

PacuéTbl: Macchl BelljecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJHUYECTBY
Bell[eCTBa, Macce WM O0BEMY OJJHOTO W3 YYAaCTBYIOIMX B peakiuM BeIecTB,
Macchl (00BEMa, KO/MYEeCTBAa Bell[eCTBA) TPOAYKTOB DPeaKI[UH, €CJIH OJHO W3
BeIleCTB MMeeT TIpUMecH, Macchl (00BEMa, KOIMUeCTBA BeIecTBa) IPOAYKTa
peakuuu, eCJid OJHO W3 BeLeCTB [aHO B BHJE pacTBOpa C OIpejenéHHON
MacCOBOM /[l0jiel pacTBOPEHHOIO BellleCTBa, MAacCCOBOM [JIOIM W MOJISIPHOM
KOHL|eHTpaL[MuM BelecTBa B pacTBOpe, JOJM BbIXOZA TIPOAYKTAa peakluu OT
TeopeThYeCKr BO3MOXKHOTO.

MeskripeiMeTHbIe CBSI3U.

Peanu3zaiiiss  MeXXIIpeAMETHBIX  CBsI3eM TpU  H3yuyeHUM OOIer u
HeopraHu4eckor xuMuM B 11 Kjlacce OCYIeCTB/ISIETCSl Yepe3 UCMOJ/Ib30BaHUe KaK
OOIMX ecTeCTBeHHO-HAYYHbIX TTOHATUM, TaK W TIOHATHMN, MPUHATBIX B OT/E/IbHBIX
rpeJMeTax eCTeCTBeHHO-Hay4YHOr' 0O LIUKJIa.

OO111ie ecTeCTBeHHO-HayUHbIe TIOHATHS: sIBJieHHe, HayuHbIN (akKT, TUIOTe3a,
TeopHsi, 3aKOH, aHa/M3, CHHTe3, KjaccubUKalys, TTepUOANUYHOCTb, Hab/MoeHue,
v3MepeHue, SKCIIepUMeHT, MO/ eJ/Ib, MO/Zle/IMpOBaHue.

@du3uKa: Marepusi, MHUKPOMHD, MaKpOMUP, aroOM, 3/IeKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PA/IMOAKTUBHOCTh, MOJIEKYJ/Ia, SHEPreTUUeCKU YPOBEHD,
BeII|eCTBO, Teyo, O0bEM, arperaTHoe COCTOSIHME BeIlleCTBa, W/eanbHBIA Ta3,
¢dur3nueckue BeJIMUKHBI, €IUHULIbI U3MepeHusl, CKOPOCTb, SHEePIusi, Macca.

buonorus: KneTtka, opraHusM, 3KocucTema, buocdepa, merabonusm, Makpo-
1 MMKPO3JIeMeHThI, Oe/KH, KUPbI, YT1€BO/ibl, HYK/JIEMHOBbIE KUCIOTHI, (DepMEeHTHI,
TOPMOHBI, KDYTOBOPOT BeLeCTB Y [TOTOK SHEPIUHU B S5KOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE MOPO/IbI, T0J/ie3Hble UCKOTaeMble, TOTLIMBO,
pecypcsl.

TexHO/IOrusl: XUMHUUYECKas: TPOMBILIJIEHHOCTh, MeTa/UTyprusi, CTPOUTE/IbHbIE
MaTepHuaJsibl, CeJIbCKOXO035MCTBEHHOE TPOU3BO/ICTBO, THII[eBasi MPOMBIIIIEHHOCTD,
dapmateBTHUECKAS TIPOMBILLIJIEHHOCTb, TPOM3BO/CTBO KOCMEeTHUUeCKUX
rperiapaToB, IIPOM3BOJACTBO KOHCTPYKLMOHHBIX MaTepuasaoB, 3/1eKTPOHHas
TIPOMBILLJIEHHOCTh, HAHOTEXHOJIOTHH.



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

JINHHOCTHBIE PE3YJIbTATDI

B CoOOTBeTCTBHUH C CHUCTEMHO-/IeATeTbHOCTHBIM II0OAXO/I0OM B CTPYKType
JTMYHOCTHBIX pe3y/IbTaTOB OCBOEHWS TIpeMeTa «XHUMHS» Ha ypOBHE CpeJHero
obmiero o0pa3oBaHUsI BbIJe/ieHbl  C/efyIOIe COCTaBJISIOIIMe: OCO3HaHHUe
00yuarolUMHUCSI POCCHHCKOM TPa)KJaHCKOWM WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH 1 CaMOOTIpe/ie/IeHHI0; HalMure MOTHBAIUH K
0o0y4eHMIO; TOTOBHOCTbH M CIIOCOOHOCTb OOYUarolUXCS PYKOBO/CTBOBATHCS
NMPUHATBIMU B 0OI[eCTBe TMpaBWlaMM UM HOPMaMM TIOBeJleHUs; Haauuue
IIPaBOCO3HAHUS, 3KOJIOTHUECKON KY/IbTYPbl; CIIOCOOHOCTL CTaBUTh L€/ U CTPOUTH
YKU3HEHHbIE TI/IaHbI.

JIMUHOCTHBIE pe3y/lbTaTbl OCBOEHUs TipefiMeTa «XHUMHS» OTPaKaroT
c(OpMUPOBAHHOCTb OMbITAa TI03HABATEJBLHOM U TIPAKTUUECKOMW [1esiTeIbHOCTU
o0yuaroIuXxcs B Mpoljecce peanu3aljii oOpa3oBaTebHON JesITe/TbHOCTH.

JIMUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIpefiMeTa «XHUMHS» OTPakaroT
chOopMHUPOBAHHOCTh OTIbITA TI03HABATENBHOM U TIPAKTUUECKOMW [1esiTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3aliii obpa3oBaTesibHON JesiTelbHOCTH, B TOM
YKc/ie B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

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

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

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

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

2) IaTPHOTHYECKOr0 BOCTIMTAHUA:

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

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



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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHuS;

CrIoCOOHOCTH OLIeHMBAThb CUTYAl[UH, CBs3aHHbIE C XUMHUUYECKHUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

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

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

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

cobmoienrss TipaBui Ge3oracHoro obpaileHdss C BelljeCTBaMH B OBITYy,
TOBCeJHeBHOM >KW3HH, B TPY/IOBOU JIesITe/IbHOCTH;

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

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

5) TPYAOBOr0 BOCIIUTAHMS:

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

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

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

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

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUH
obpa3zoBanHus, Oyayiiedd mpodeccuyd W peanu3al[did COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeH K XMMHU, UHTEPeCOB U
noTpe6GHOCTeM 0011IeCTBa;

6) 3K0/10r14ecKoro BoCIIUTaHUsA:

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

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



OCO3HaHUS HeOOXOAWMOCTH WCTIONB30BaHUS JOCTIKEHUM XUMUU /IS
pellieHKs BOIPOCOB paLlMOHaIbHOTO NPHUPO/0I0J/Ib30BaHUS;

AKTUBHOTO HETpUATUS [IeWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM CpeZie, YMEHHs MPOTHO3WMPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHe
TM0CJIe/ICTBUS MpeANPUHUMAaeMbIX AeMCTBUIN U MpeIoTBpalliaTh UX;

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

7) e HHOCTH HayYHOT0 MO3HAHUA:

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

MOHUMaHUsl CrelU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poau B
dbopMUpOBaHMY PpalMOHANBLHOTO HAyYHOT'O MBbIIIJIEHUS, CO3/]JaHUH 11eJIOCTHOTO
TIpe/iCTaBeHuss 00 OKPY’KaroIlleM MHpe KaK O eJWHCTBe MPHUPOJbI U uesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM U pellleHuH TIpobsieM cOoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBWIK3AlIUM: B €€ TyMaHUCTUUYECKOW HalpaB/leHHOCTH W BaXXHOW pOJd B
CO3/laHMY HOBOW 0a3bl MaTepua/sbHOM KY/JIbTYPhl, B peIIeHWd T100aTbHbIX
1po0ieM yCTOMUMBOTIO Pa3BUTHS UYe/IOBEUECTBA — CHIPHEBOM, SHEPreTUUYeCcKOM,
TTUIIEBOM M 9KO0JIOTUUeCKOW 0e30TaCHOCTH, B Pa3BUTHH Me/UIIMHBI, 00ecrieueHrH
yCJIOBUM yCHEIIHOro TPY/la U 3K0JIOTMueCcKy KOMGMOPTHOM >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEHHO-HAayYHOW TPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH MeETO/IOB
T03HAHWsI, WCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIO/Ib30BaTh
To/TyuyaeMble 3HaHUSA JJi aHa/li3a U 00bsICHEHUS SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHHUH, yMeHus JiesiaTb 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOILIUXCSd [JaHHBIX C LeJbl0 [OJyueHus
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNIbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHUsI IP0o6JieM B peanbHBIX KU3HEHHbIX CUTYalUsX;

MHTepeca K M03HaHUI0, UCC/IeI0BATe/IbCKOU JesiTeNTbHOCTY;

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

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



METAIIPEAMETHBIE PE3YJ/IBTATBI

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

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

yYHUBepcanbHble yueOHbIe JeHCTBUS (TI03HABaTe/bHble, KOMMYHHKAaTHUBHbIE,

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

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

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

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBHS

1) 6a3oBbIe JIOrHUECKHE AeHCTBUA:

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

ornpejensTb Leau [JesTelbHOCTHU, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

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

BbIOMpaTh OCHOBAaHWS W KDUTEPUM [ KiaacCU(UKAIMM BeIeCcTB U
XAMMWYECKUX peakIui;

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

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

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



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

2) 0a3oBbIe UCC/IE0BATE/ILCKHE IeHCTBHUS:

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

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

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

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

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
TOMy/isipHasi UTepaTypa XUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/IM3UpPOBaTh MH(OPMALUIO pa3/MuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

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

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

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

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

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

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



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

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

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHHZ

CaMOCTOSITeJIbHO TIJIAaHUPOBaTh W OCYLIECTB/SATb CBOK TI03HABATeJbHYHO
JesITe/IbHOCTb, Ompefienisia eé 1ed W 3a/auyd, KOHTPOJIUPOBaTb U IO Mepe
He0OXOIMMOCTA KOPPEKTHPOBATh Tpe/jlaraeMblii  aJlfOPUTM  JIeMCTBUM  TIPH
BLITIOJTHEHUU Y4eOHBIX M MCC/e[ioBaTeNbCKUX 3aflau, BbIOMpaTh Haubosee
5 deKkTUBHbIM CrOCO0 WX pellleHUs C yYETOM TOJyueHHWs] HOBBIX 3HAHWM O
Bel|eCTBaX U XUMHUYECKUX pPeakLusiX;

OCYLLECTB/ISITh CAMOKOHTPOJIb [IeSITeIbHOCTA Ha OCHOBe CamMoOaHaiv3a H
CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATbBI

[TpenMeTHBIe pe3ybTaTbl OCBOEHHS MPOTrPaMMBbI 110 XMMUM Ha yT/1y0/1éHHOM
YPOBHe Ha YpOBHe cpejHero o0irero oOpa3oBaHUs BK/IHOYAIOT cCrieljuduueckrie
AJis1 yueOGHOTO TipeiMeTa « XUMUs» HayuHble 3HAHUS], yMEHHs U CIIOCOObI /leficTBUiA
10 OCBOEHHIO, UHTepTpeTal[ui 1 rnpeoOpa30oBaHUIO 3HAHWM, BUABI [1eSTeTbHOCTH
M0 TMOJyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWU B pa3/MUHbIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYaLUsiX, CBSI3aHHBIX C XUMUeil. B
nmporpaMMe TI0 XUMHUM TpeJMeTHble pe3y/bTaTbl MpeACTaB/leHbl [0 ToAam
W3y4yeHwusl.

11 KITACC

[TpemMeTHbIe pe3y/bTaThl OCBOeHHsI Kypca «OOliljasi ¥ HeopraHhyeckas
XUMUST» OTpakaroT:

Cc(OpMUPOBAaHHOCTb TPEJCTaBAE€HUN: O MaTepuaJbHOM eJUHCTBE MHPa,
3aKOHOMEPHOCTSIX W TI03HABaeMOCTH SIBJIeHUM TPUPOJbI, O MecTe W 3HaueHUU
XUMHUU B CHCTeMe eCTeCTBeHHBbIX HayK W eé pojiu B obecrieueHWH YCTOWUKBOTO



Pa3BUTHS, B PpeIIeHUH MPO0JeM 35KOJOTHYeCKOM, SHEPreTHUecKOW U ITHIIeBOM
6e30racHOCTH, B Pa3BUTHUU MeJUIIMHBI, CO3[@aHUM HOBBIX MaTepuasioB, HOBBIX
VCTOYHUKOB SHEpruu, B obecrieueHUM paliMOHAJbHOIO TPUPOAOII0/b30BaHus, B
¢dbopMHpOBaHMK MHPOBO33peHUsI W O00leil Ky/JbTypbl uesioBeKa, a Takxke
9K0JIOTHYeCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 37I0DOBBbIO U TIPUPOHOU
cpefie;

B/IaJleHhe  CUCTeMOM  XMMHUUeCKMX  3HaHWM, KOTOpash  BKJ/IFOYaerT:
OCHOBOIIOJ/IArarolye TOHATUSI — XUMWYEeCKHMH 3JIeMeHT, aToM, $JpO aroMma,
M30TOIIbI, 3/IeKTPOHHasi 0060/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTasH, OCHOBHOE U
B0O30y>K/IEHHOE COCTOSIHUSI aTOMa, TMOpuu3alvsi aTOMHBIX OpOuTaseid, HOH,
MOJIeKYyJla, BaJIeHTHOCTb,  3JIEKTPOOTPULIATE/IbHOCTh, CTENEeHb  OKWC/IEHUS,
XUMUYecKass CBs3b (KOBaJIeHTHas, WOHHAas, MeTa/ylnueckas, BOJOPOJHas),
KpUCTa/UIMuecKasi pelléTka, XuUMHYecKasi peakiusi, pacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 37eKTPOJUTHYeCKass AUCCOLMALUs, CTeleHb [UCCOLMalvH,
BOJIOPO/IHbIM TIOKa3aTe/b, OKHWC/WTEe/b, BOCCTAHOBUTE/b, TeI/I0BOM 3 eKT
XMMUYECKOM peakliiM, CKOPOCTb XUMHUUECKOU peakly, XMMUUeCKOe PaBHOBECHE;
TeOpMU U 3aKOHbI (TeopHsl 37€KTPOJUTUYECKOU AMCCOLMALMH, MepuoAuYeCcKui
3akoH [I.. MeHzeneeBa, 3aKOH COXpPaHeHUs MaCChl BeI|eCTB, 3aKOH COXPaHEeHUS U
NpeBpallleHNs] SHEPrUy NPU XUMHYECKUX PeaklMsiX, 3aKOH MOCTOSTHCTBA COCTaBa
BeL[eCTB, 3aKOH [eWCTBYIOLIUX MacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK
XUMUHM, MUPOBO33pEHUECKUe 3HaHWS, Jiexallue B OCHOBe IIOHUMaHUs
MPUUMHHOCTA UM CUCTEMHOCTH  XUMHWUYECKUX  SIBJIEHUW;  COBPEMEHHbIE
Tpe/iCTaB/IeHds] O CTPOEHMH BeleCcTBAa Ha aTOMHOM, WOHHO-MOJIEKY/ISIDHOM U
HaJIMOJIEKY/IIPHOM  yPOBHSIX; TPEeJCTaB/JeHUsI O MeXaHU3Max XUMHUYECKHUX
peakiyiid, TepMOJAWHAMUUECKMX U KWHETUUeCKUX 3aKOHOMEDHOCTSIX  UX
MpPOTEeKaHusi, 0 XMMHUYECKOM paBHOBECUM, PACTBOpax W [UCIEPCHBIX CUCTeMax;
dakTosiornueckre CcBeZileHUs O CBOMCTBAaX, COCTaBe, TOJyueHUUM U Oe3oracHOM
WCTIO/Tb30BaHUM BaKHEUIIINX HEeOPraHWYeCKUX BelecTB B OBITY M TMPAKTUUYeCKOH
JesTeIbHOCTU ~ Ye/ioBeKa, OOIMX  HAyuHbIX  TPUHIUINAX  XUMHUECKOTO
TIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTb YMEHWI: BBISIB/JSATh XapaKTepHble TPU3HAKU MOHATHM,
yCTaHaB/IUBaTb MUX B3aUMOCB$3b, UCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPU
OMUCAHUM HeOpPraHUUeCKUX BellleCTB U WX MpeBpalljeHul;

c(hOpMUPOBAHHOCTb YMEHUsI MCMOJb30BaTh XWMHUUYECKYI CHMBOJIMKY ZJIst
cocrtaBieHdss (OPMy/a  BeL[eCTB W YpaBHEHWM XWMHUUECKUX  peakLui,
cuctemaTnieckyro HoMeHKatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OT/Ee/IbHBIX
Bell[eCTB;

c(hOpMUPOBAHHOCTb YMEHHs ONpeJe/siTh BaJIeHTHOCTb U CTeNeHb OKUC/IeHHUS
XUMUYECKHX 3JIEMEHTOB B COEJIMHEHUSIX, BHJ XWUMHUUECKOW CBS3U (KOBas/leHTHas,



VWOHHasl, MeTa//Inueckasl, BOJOPOJHAasi), THUIl KPUCTA/UIMYECKON PpeLlIéTKU
KOHKDETHOTI'O Bell|eCTBa;

c(OpMUPOBAHHOCTb YMeHUsI OOBSCHATh 3aBUCUMOCTh CBOMCTB BeIeCTB OT
BUZIA XUMUYECKOM CBS3M M TUMNA KPUCTA/UINUECKON pelIéTKH, OOMEeHHbINM U
JIOHOPHO-aKI[eNTOPHBIN MeXaHH3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

chOpMUPOBAHHOCTb ~ yYMEHWM:  KjJacCU(ULMPOBaTh:  HeOpraHU4YecKue
BeLL[eCTBa 10 UX COCTaBy, XUMUUECKHE peakLMK M0 pa3/IMYHbIM MpH3HaKaM (UUCTy
M COCTaBy pearupyrolyx BellecTB, TEIUVIOBOMY 3((eKTy peaklyd, U3MeHEHHUIO
CTerleHeld OKWC/JeHWSI 371eMEeHTOB, 00paTMMOCTH, Yy4YaCTHIO KaTaiv3aropa W
ApyTHe); CaMOCTOSATeTbHO BbIOMPATh OCHOBAHUSI U KPUTEPUH [I/Is K/lacCubUKaluu
M3y4yaeMbIX Bell[eCTB U XUMHUUEeCKUX PeaKLuii;

Cc(OpMUPOBaHHOCTb YMEHUS paCKpbIBaTb CMbIC/ EPUOAMNYECKOro 3akoHa /l.
. MeHzeneeBa U IeMOHCTPHPOBATh €TI0 CUCTEMaTU3HPYIOIY0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYIO (PYHKIWY;

c()OPMUPOBAHHOCTb yYMEHUM: XapaKTepU30BaTb 3J€KTPOHHOE CTPOEHHe
aTOMOB U WOHOB XUMHYECKHUX 3JIEMEHTOB [epBOr0—4YeTBEPTOr0 TMEepUO/OB
[Tepuoguueckori  cuctembl .M.  MeHgeneeBa,  HWCHOAb3yS  TOHATUS
«3HepreTUYeCKre yYpPOBHU», «3HEpPreTUueckue MOAYpPOBHW», «S-, P-, d-aTOMHBbIE
opbutanu», «OCHOBHOe U BO30YXIEHHOE SHepreTMyeckue COCTOSIHUSI aToOMay;
OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHUs CBOMCTB XUMHUUECKUX 37IeMEeHTOB U UX
coeUHeHWM 10 Tniepuogam u rpynnam [lepuoguueckor cucremsr . W.
MeH/ienieeBa, BajleHTHbIE BO3MOKHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUS
WX 3JIEKTPOHHBIX 000/10U€eK;

chOpMHUPOBAaHHOCTh ~YMEHUM: XapaKTepu3oBaTh (OMHCBIBATh)  0O0II[He
XMMUYeCKWe  CBOMCTBA  BellleCTB  pa3/iMUHbIX  KJ/IAacCOB,  TIOATBEP)KJaTh
CylL[eCTBOBaHWE TeHEeTUYECKOM CBSI3M MEXAYy HeOpraHW4eCKMMHU BelleCTBAMM C
TIOMOILIbI0 YPaBHEHUI COOTBETCTBYIOLUX XMMUUECKUX PeaKLUii;

Cc(OPMUPOBAaHHOCTb yMEHUSl PaCKpbIBaTb CYIIHOCTb: OKHUC/IATEIbHO-
BOCCTAaHOBUTE/bHBIX peaKldid MOCPeJCTBOM COCTaBJIeHUs 3/IeKTPOHHOTO OasaHca
TUX peakl[uii; peaki[uii MOHHOrO OOMeHa TyTEM COCTaB/IeHHS MX TMIOMHBIX U
COKpALLEHHbIX  WOHHBIX  yYpDaBHEHWHM;  peakUWid  TUAPOAM3a;  peakLUu
KOMIL/IeKCO0Opa3oBaHust (Ha TipUMepe TUIPOKCOKOMITIEKCOB IIUHKA U a/TFOMUHUS);

cOpMHUPOBAaHHOCTh YMeHHUSI OOBSCHATH 3aKOHOMEPHOCTH TPOTeKaHUs
XUMUYECKHUX peaklUi C YUbTOM UX SHepreTUYecKUxX XapaKTepPUCTUK, XapaKTep
V3MEeHEeHUs] CKOPOCTU XHWMHWUECKOW peaklUW B 3aBUCMMOCTHM OT Pa3IUYHbIX
(akTOpOB, a TakKKe XapakTep CMeILeH!s] XUMUYEeCKOTr0 paBHOBeCHs M0/ BJIMSHUEM
BHEIIHUX BO3JerlcTBUU (MpuHuu Jle [llatensbe);

chOpMUPOBAHHOCTb yMEHUSI XapaKTepu30BaTb XWMHUUYECKHWe peakLuH,
JieXalle B OCHOBE MPOMBIIIEHHOTO TMOJyYeHHUs CEepPHOW KHCJIOThbl, aMMHaKa,



o0Ire HayuHble TIPUHLIAIIBI XUMHUYECKHX TIPOM3BOJCTB; 1ie/1eco000pa3HOCTh
TIpUMeHeHHs] HeOPraHUUeCKHX BellleCTB B TIPOMBILIJIEHHOCTH U B OBITY C TOUKU
3peHUsi COOTHOIIIeHUsI PUCK-TI0/Tb3a;

c(OpMUPOBAHHOCTb B/a/IeHUs] CHUCTEMOW 3HAaHUM O MeTOAaX HayuHOro
MO3HAHWS SIBJIEHWWA TIpUpOAbl — HabsrofeHWe, W3MepeHHe, MOJeTUPOBaHue,
9KCIepUMeHT (peasibHbIUM M MBICJIEHHBIN ), KCTI0/Ib3YEMbIX B €CTeCTBEHHBIX HayKax,
yMeHUSsI TIPUMEHATb 3TU 3HaHUS TIPU SKCIIePUMeHTaIbHOM MCCJIe/JOBaHUY BeIlleCTB
U 1 OOBSICHEHWS XWMHUeCKUX sIBJIEHHUH, HWMEIOIUX MeCcTO B TIpUPO/Ie,
TIPaKTHUYEeCKOM /IesiTe/IbHOCTH Ye/ioBeKa U B MOBCeTHeBHOM YKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISIBJISITb B3aUMOCBSI3b XMMUYECKUX 3HAHUM C
TIOHATUSIMA U TIPE/ICTaB/IeHUSIMUA JIPYTUX €CTeCTBEHHO-HayUHbIX MPeJMeTOB [I/Is
6osiee 0CO3HAHHOTO TTOHUMAHUSI MaTepPUAIbHOTO eJUHCTBA MUPA;

chOpMUPOBAHHOCTh yMEHHUsI TMPOBOAUTH PACUETHI: C UCIO/b30BaHUEM
MOHSITUM «MaccoBasi 10/1s1 BellleCTBa B pPaCTBOPE» M «MOJISIpHAsi KOHLIEHTPALUSI»;
Macchl BelljeCcTBa WK 00bEMa rasa 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
Wwid 00BEMY OFIHOTO M3 yUaCTBYIOILIUX B peaki[uM BeIlecTB; TeryioBoro 3ddekra
peakiMy; 3HaueHusi BOAOPO/HOTO IOKa3aTessi paCTBOPOB KUCJIOT U lije/ioueid C
M3BECTHOM CTereHbI0 AUCCOLMal[MM; Macchl (0O0bEMa, KOIMUecTBa BelllecTBa)
MPOAYKTa peakiuu, ecd OJHO M3 WMCXOAHBIX BeleCcTB [JaHO B BHJeE pacTBopa C
orpe/ie/IEHHONM MacCOBOM [10/ieli paCTBOPEHHOTO BeI[eCTBa WM JJaHO B M30BITKe
(uMeeT TIpUMECH); AOMM BBbIXOZA IIPOJYKTa peaklUH; OOBEMHBIX OTHOIIEHUM
ra3os;

c(OpMUPOBAHHOCTb YMEHMI: CAMOCTOSTENbHO TJIAHUPOBAaThb U TPOBOAUTH
XUMAYECKUM  JKCriepuMeHT  (TIpOBe/ieHHMe  peakiuii  MOHHOTO  0OMeHa,
MO/ITBEPIKeHre KaueCTBEHHOT0 COCTaBa HeOpraHMYeCKHX BellleCTB, Orpe/esieHue
Cpellbl pacTBOPOB BeILECTB C TIOMOLLBIO WHAWKATOPOB, W3yudeHUe BJIMSHUS
pa3nuuHbIX  (AaKTOPOB HAa CKOPOCTb XWMWUYECKOW peakldd, pelleHue
JKCIepUMeHTalbHbIX 3a/lau 1o TeMaM «Metamnbl» U «HeMeramibi») c
cobroieHreM TIpaBy/1 6e30macHOro oOpallleHyst C BelecTBaMHu M 1abopaTOpPHBIM
obopyoBaHueM, (GoOpMyJUpOBaTh 1jeflb UCCAe[OBaHUs, TIPeJCTaB/lsTh B
pa3/iMuHOM (popMe pe3y/bTaThl SKCIIEPUMEHTA, aHA/JIW3MPOBaTh U OL|eHWBAaTh WX
JI0CTOBEPHOCTB;

cchopMHUPOBAHHOCTh YMEHHI: COOMIO/IaTh TIPABHIA T10/Ib30BaHMsI XMMUUECKOH
nmocyon u mabopatopHbIM 00OpyZOBaHHEM, oOpalmieHuss C BelecTBaMU B
COOTBETCTBUM C WHCTPYKLMSIMH TIO BBLITIOJIHEHHIO J1TaO0OpPaTOPHBIX XUMHUECKUX
OTIBITOB, 9KOJIOTUYECKU 1[esieco00pa3HOr0 TIOBeJileHUss B ObITY W TPY/JOBOM
JesiTe/TbHOCTU B 1[e/IsIX COXpaHeHUs CBOEro 3[0pPOBbsl, OKpYy»Karollleli MpUpOJHOU
cpefibl U JOCTWKEHWs e€ YCTOMUMBOIO pAa3BUTHS, OCO3HABaThb OMACHOCTb



TOKCUUECKOTO [IeMCTBUSI Ha >KMBbIe OPraHU3Mbl OMNpe/e/IéHHbIX HeOpraHuJeCKrUX
BeleCTB, MOHMMas CMbIC/ roka3sarens [T/IK;

c(hOpMHUPOBAaHHOCTb yMEHHUMW: OCYILEeCTB/SATh Iie/ieHallpaB/JeHHbIA TMOUCK
XUMHUUeCKOH MHGOPMAI[MU B PA3/IMUHBIX UCTOUYHHMKAX (HayuHasi ¥ yueOHO-HayuHast
uTeparypa, Cpe/icTBa MacCcoBOM MH(opMaly, IHTepHeT U Apyrue), KpUuTUUeCKu
aHa/IM3UpPOBaTh XUMHUUYECKYI0 UH(opMal[uio, TiepepabaTbiBaTh €€ U UCIO0Ib30BaTh
B COOTBETCTBHUH C TIOCTaB/IEHHOMN yueOHOM 3a/iauei.



TEMATHNYECKOE IVNTAHNPOBAHUE



11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHsblie | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Crtpoenue atoMa. [Teprorueckuii 3aKOH
1.1 u [Tepuoguueckas cucreMa XUMUUECKUX 9
anemeHTOB /. 1. MeHzieneeBa
1o Crpoenue BetlecTBa. MHoroobpasue 1 1
Bell[eCTB
1.3 XUMHYeCcKue peakLiuu 19 1 3
Wtoro no paspeny 39
Pa3pen 2. Heoprannueckass XuMus
2.1 Hewmetanbl 31 1 3
2.2 Metannbl 23 1 2
Wroro nio pasgeny 54
Pa3zgen 3. XuMusa U XXU3Hb
31 Merto/bl 03HaHUA B XUMUU. XUMUS U 9
' JKU3Hb
Wtoro no paspeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 4 8







ITIOYPOYHOE IVNTAHUPOBAHUE



11 K/TACC

KomuecTBo yacoB Jlata JJIEKTPOHHbIe
1:;“ Tema ypoka Beero KonTposibubie | IlpakTnueckue | H3yUeHH :g[()l::ll;zizlfenbﬂme
paboThI paboTbI A pecypesI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUeCKUN 1
371eMeHT. V130Torb!
5 CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, 1
KBaHTOBbBIE UKCJIa
3 Krnaccudukaiyss XuMUuecKux 371eMeHTOB (S-, 1
p-, d-, f-3memMeHTBI)
4 PacnipesienieHre 3/1eKTPOHOB 10 aTOMHbBIM 1
opburtasnsm
OneKTpOHHbIe KOH(UTYpaLiK aTOMOB
5 3/IEMEHTOB B OCHOBHOM U BO30Y>KIEHHOM 1
COCTOSTHUH
5 ONeKTpOHHbIe KOH(UTYpaLii NOHOB. 1
OJIEKTPOOTPULIATE/IbHOCTh
[Tepuognueckuit 3akoH U [Tepuogrueckas
7 cucTeMa XUMHYeCcKux 371eMeHToB /1. 1. 1
MeHpeneeBa, CBsI3b C COBPEMEHHOM Teopren
CTPOEHHs aTOMOB
3aKOHOMEpPHOCTU M3MeHeHHsl CBOMCTB
3 XUMHAYeCKHUX 3/IeMEeHTOB U 00pa3yeMbIX UMH 1
MPOCTHIX U CJIOKHBIX BELeCTB 0 IPYIaM U
rnepuozam
9 CucremaTH3alisi ¥ 000011IeHr e 3HaHUH 110 1




TEeMe

10

Bupl xumuueckon cBsisu. MexaHu3Mbl
oOpa3oBaHMs KOBa/IeHTHOM CBSI3U.
BopgopopHas cBsi3b. MexXMmosieKysipHble
B3aMMO/IeNCTBUS

11

BaneHTHOCTE U BajleHTHbIE BO3MO>KHOCTH
aTOMOB. CBSA3b 3/IEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX FeOMeTPUUeCKUM CTPOeHUEM

12

HpeﬂCTaBHEHI/IH 0 KOMIIJIEKCHBIX
COeIVHEeHUAX: COCTdB U HOMEHK/IaTypd

13

BerriectBa M0JIeKy/IIpHOTO U
HEMOJIEKY/ISIPHOTO CTpoeHUsl. THIibI
KPUCTa/I/TMYeCKUX PelIeTOK U CBOMCTBA
BelLleCTB

14

[ToHsTHE O JUCTIEPCHBIX CUCTEMaX.
[TpencTaBieHue 0 KOJJIOMAHBIX pacTBOpax

15

VcTUHHBIE PaCTBOPBI: HACKILEHHbIE U
HEHACBIIL[eHHbIe, PACTBOPUMOCTb.
Kpucranioruaparsl

16

CriocoObI BbIpaKeHUsT KOHLIEHTPaI[UH
pacTBOpOB

17

PellieHue 3a/1au C MCM0O/Ib30BaHUEM TTIOHSATUM
""MaccoBas [10/11 paCTBOPEHHOI0 BellecTna",
"MOJIsIpHas KOHL|eHTpanus"

18

Knaccudukaiysi 1 HOMeHK/IaTypa
HeOpraHUuYeCKHX BellleCTB

19

CucremMaTH3alis ¥ 00001IeHre 3HaHUH 110
TEMe




20

KonTposnbHast pabota o Temam "CTpoeHue
aToMa. [leproanueckrii 3aKOH 1
[Teprogrueckas cucteMa XMMUYECKUX
snemenToB /. . MenpeneeBa", "CtpoeHue
BelljecTBa. MHOroo6pasue Berjects"

21

Knaccudukaiys XuMAUeCcKUX peakiuii B
HeOpraHWUeCKOW ¥ OpraHu4eckoi XUMUU.
3aKOH COXpaHeHHsI MacChl BellleCTB; 3aKOH
COXpaHeHusl U MpeBpallleHus] SHePruu Mpu
XUMHAYEeCKUX peakiusixX

22

TenioBble 3(h(PeKTbl XUMUUECKHX peaKLH.
TepMmoxvMHUueckre ypaBHeHUs

23

Brruricnenus mo YPaBHEHHUAM XUMHUUYECKHUX
peaKL[I/Iﬁ U TEpPMOXUMHWYECKHUM YPABHEHUSAM

24

CKOpOCTb XMMUUECKOM peakliiy, eé
3aBUCUMOCTb OT pa3U4HbIX ()aKTOPOB.
Karanus v KaTan3aTopsl

25

['oMoreHHbIe ¥ reTepOreHHble peakLn

26

[TpakTrueckast pabota Ne 1 110 Teme
"BnusiHue pa3nuuHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYEeCKOW peakun"

27

OO6paTuMble U HeOOpaTUMbIe PeaKivu.
XuMHUYeCcKoe paBHOBecHe

28

I[TpakTrueckast pabota Ne 2 1o Teme
"BnusiHie pa3/MuHbIX (AKTOPOB Ha
T10JI0KeHVe XUMUYeCKoro paBHoBecus"

29

DJIeKTPOJIMTUYeCKas guccoruarys. CruibHble
1 cs1abble 371eKTpouThl. CTereHb




JTUCCOLIMALIUN

HonHoe npousBeseHue Bogbl. Cpesia BOJHBIX

30 pactBopoB. BogopogHeiii nokasarens (pH)
pacTBopa

31 I'maposnus coneid. Peakuyu, nporekatroiye B
pacTBOpax 371eKTPOJIMTOB
[MTpakTuyeckas pabora Ne 3 o Teme

32 "XuMHueckyre peakljy B pacTBOpax
3/1eKTPOJIMTOB"
OKuCIUTe/IbHO-BOCCTaHOBUTE/IbHbBIE

33 peakuyu. Ba)kHeMilvie OKUC/IATETH U
BOCCTaHOBUTEJIU

34 MeTo/, 3/1eKTPOHHOTO (3/71eKTOHHO-UOHHOI0)
banaHca

35 OJ1eKTPOJIM3 pacCTBOPOB U pacIljlaBOB
BellleCTB

36 Perienvie 3a1au pas/iMuHbIX TUIIOB

37 Peluienue 3a/1au pas3/jiMuHbIX TUIIOB

38 CucremaTH3als ¥ 00001IeH e 3HaHUH 110
Teme "XUMHUUeCKUe peakuun"

39 KoHTtponbHast paboTa 1o Teme "Xumuueckue
peakuuy"
[Tono>xenve HemeTtas10B B [Teproauueckomn

40 cucTeMe XMMHYeCcKux 3/1eMeHToB /1. U.
MeHgeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. ®u3nUecKre CBOMCTBA HEMETA/VIOB

41 Annotponusi HemeTaioB (Ha mpUMepe




KMCJI0pO/1a, cepbl, hocdopa U yriepoa)

Bogopoa: nonyuenue, pusndeckue u

42 XUMHUUeCKHe CBOMCTBA. ['uapuzbl
[asoreHbl: HaXOK/IeHUe B TIPUPO/E, CIIOCOOBI

43 noJtyueHust, Gpusnuueckre U XuMUyeckKue
CBOMCTBA
["anorenoBogopoabl. BaxkHeliive

44 KUC/IOPOZCOoZieprKallie coeJuHeHns
rajoreHoB
JlabopaTopHble U ITPOMBIIIIJIEHHBIE CTIOCOObI

45 0oJ1y4yeHus rajaoreHos. [IpumeneHue
rajioreHoB U UX COeJUHEeHUM
[TpakTrueckast pabota Ne 4. PerieHue

46 5KCIIepYMEeHTa/IbHBIX 3a/iau 110 TeMe
"["a;morensr"
Kucnopoz: nabopaTtopHele 1

47 MIPOMBIII/IEHHbIE CITOCOOBI MOTyueHus,
¢dur3nueckre U XuMrUYeckue cBorctea. O30H.
[IpumeHeHVe KUC/IOPOa U 030HA

48 OKcu/pl ¥ TIepOKCU/IbI

49 Peluienue 3a/1au pas3/iMuHbIX TUIIOB
Cepa: HaxOXKJeHUe B TIPUPO/Ie, CIIOCOObI

50 rosiyueHusi, Gpusnueckre U XuMudeckue
CBOMCTBA

51 CepoBopopo/i, Cy/ib(puabl

59 Kucnopogcozepykaiye coejuHeHs Cephl.

Oco0eHHOCTH CBOMCTB CEPHOM KHUCJIOTHBI




[TpakTrueckast pabota Ne 5. PerieHue

53 9KCIepUMEeHTa/IbHBIX 3aziad no Teme "Cepa u
eé coequHeHHs"
A30T: HaxXOX/]eHHe B TIPUPO/Ie, CIIOCOObBI

54 roJiyueHust, pusnuecKre U XMMU4yeckue
CBOMCTBa. AMMUAK, HUTPU/IBI

55 Kucnopogcozepskame coelMHeHUs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUC/IOTHI

c6 [TprMeHeHHe a30Ta U ero COeJUHeHU.
A3oTHbIe yo6peHus
docdop: HaxoXkKAeHHe B TIPUPO/e, CIIOCOOBI

57 roJsiyueHusi, Gpusnueckre U XuMudeckue
cBoricTBa. Pochub! U hochuH

=g Oxkcuapl hocdopa, pochopcoaepxkaiiiye
Kuc1oThl. Cosu hochopHOM KMC/IOTHI

59 [TprmeHeHure docdopa U ero coeJHEHUI.
docdopHblie yaobpeHus
[MpakTueckast pabota Ne 6. PerieHue

60 JKCIIePUMEHTAaJIbHBIX 3aZiay Mo Teme "A30T U
docdop 1 ux coerHeHUs"
Yrnepon: HaxoXJeHue B IpyUpoje,

61 aJJIOTPOIHbIe MoAudUKalvy; hru3nueckrie u
XUMHYeCKHe CBOWCTBA, TPUMeHeHHe

62 Oxkcup yraepoga(1l), okcug yrnepoga(1Vv),
yroJibHasi KUCJ/IOTa U e€ CoMu

63 Peluienue 3a/1au pa3/iMuHbIX THUIIOB

64 KpemHmMit: HaX0KJeHue B IPUPOJe, CII0CO0bI

TMOJIyU€eHu s, (1)I/I3I/IT-IECKI/IG 1 XUMH4YeCKHue




CBOMCTBA

Oxkcug kpemuusA(1V), kpeMHueBast KUC/I0TAa,

65
CUJIMKAThl

66 ITpriMeHeHVe KpEMHUS U er0 COe/JMHeHUM.
CrekJ10, ero nosiyueHue, BU/bl CTeK/Ia

67 Peluienue 3a/1au pas/siMuHbIX TUIIOB

68 CucremaTH3alysi ¥ 000011IeHr e 3HaHUH TI0
TeMe "Hemetasibl"

69 KoHTponbHas pabora o Teme "HemeTtasibr"

70 AHanu3 pe3ynbTaTOB KOHTPOILHOW paboThI,
KOppeKLUs O1IMO0K
[Tonoxxenue metanioB B [leproanueckoi

7 CUCTeMe XMMUYEeCKHX 3JIEMEeHTOB.
OcobeHHOCTH CTPOEHUS 3/IEKTPOHHBIX
000/10UeK aTOMOB MeTaJIIOB

7 OO61mue dhu3MUecKre CBOMCTBA METAJI/IOB.
[TprMeHeHVe MeTaslIoB B OBITY U TEXHUKE

73 CnaBbl MeTa/110B. Koppo3usi meTasioB

74 Peluienue 3a/1au pas3iMuHbIX TUIIOB
ONeKTPOXUMUUYECKUH sl HalIPsKeHUN

75 MeTasioB. O61iue CroCcoObI MOTyYeHust
MeTaJlyIoB

76 OO0111ast XxapaKTepruCTHKa MeTaiioB [A-

rpyniel [leproryeckoii cucTembl
XUMHUUEeCKUX 3/1eMeHTOB. HaTpuii 1 kammi:
roJiyueHue, pusnueckre U XuMuJyeckue
CBOMCTBA, NPUMEHeHHe NIPOCThIX BellleCcTB U




HUX COeIMHEeHUM

77

OO0111ast XxapakTepyuCcTHKa MeTasinoB I1A-
rpyrrbl [leproguueckoi CUCTeMBI
XUMHUYECKHX 3JIeMeHTOB. Marnuii u
KaJIbLIUM: TIo/TyueHue, pusnyeckre v
XUMHYeCKre CBOMCTBa, MPUMeHeHUe
TPOCTHIX BEIIeCTB U UX COeAUHEHUI

78

JKécTKoCTh BOJbI M CITIOCOOBI €8 yCcTpaHeHUs

79

AMOMUHUMI: IonydeHue, pr3nyeckre U
XUMHYeCKHe CBOWCTBA, TPUMeHeHHe

80

AmMdoTepHbIe CBOMCTBA OKCHA U
TU/IPOKCH/IA aTFOMUHUS,
T'U/IPOKCOKOMITIEKCHI aJTFOMUHUS, UX
nIpUMeHeHre

81

Perienue 3a44d4 pa3/IMYHBIX TUIIOB

82

[MpakTryeckast pabora Ne 7. PelieHue
9KCIIepUMeHTa/IbHBIX 3a/au I10 TeMe
"Mertasuibl I71aBHbIX noArpymnmn'

83

OG611jast XapaKTepHUCTHKa MeTasIoB
nobounbix noArpymni (B-rpymm)
[TeproaruecKor CUCTEMbI XUMUYECKUX
3/1eMeHTOB

84

du3nueckKre U XMMHUUYeCKUe CBOKMCTBA XpoMa
Y ero CoeIMHeHUM, UX IpUMeHeHre

85

BaxHelillve coeiMHeHUs1 MapraHiia.
[TepmaHraHat Kasusi, er0 OKUC/TUTE/IbHbIe
CBOICTBA

86

dusnueckre U XUMHUUECKHUe CBOMCTBA XKejle3a




n ero COEAI/IHEHI/II‘/JI. HOJ’Iy‘-IEHI/Ie %1
IMpUMEHEHHNE CIIJIABOB XKeJie3ad

dusnueckre U XUMHUUECKHe CBOMCTBA Meau 1

87 eé coeZ]MHEHUH, UX TIPUMeHeHHe
®dusnyeckre U XMMUUeCKHe CBOMCTBA LIMHKA

88 Y ero CoeJMHeHWH, UX IPUMeHeHNe.
I'MApOKCOKOMITIEKChI [JUHKA
ITpakTueckast pabota Ne 8. Perienue

89 JKCIIePUMEeHTAa/IbHBIX 3a/1a4y [10 Teme
"MeTasuibl TOOOYHBIX TTOATPYIIT"

90 Pemmenue 3aau pa3/iiuHbIX TUTIOB

91 O6o011eHre U cucTeMaTH3alys U3y4eHHOT o
MaTepuasa no reme "MeTamibr"

92 KoHTposnbHas pabora o Teme "MeTasuibl"

93 AHanu3 pe3ynbTaToOB KOHTPOIbHOW paboThI,
KOPPEeKLUsI OIMO0K
Ponb xumun B obecrieueHnH yCTOMUMBOTO

94 pasBuUTUA YesioBeuecTBa. [TonaTue o
Hay4YHBIX MeTOJaxX UCC/eJOBaHUs BellleCTB
HayuHble IPUHLIAIILI OpraHy3alyuu

95 XUMHUUECKOI'0 TIPOM3BO/CTBA.
[TpombIiiyieHHBIE CITOCOOBI TIOMYYeHUS
Ba)KHEUIIINX BeIleCTB

96 XUMHUUeCKOe 3arpsi3HeHue OKpYy Karolei
CpeJibl U ero Moc/1e/ICTBUS

97 XWMHUA U 3[,0pOBbe YesioBeKa.

JlekapcTBeHHbIe Cpe/ICTBa




Xumus MMUILIA. Ponb xuMmuM B obecrieueHun

98 N 1
nuieBoii 6e30macHOCTH

99 KocmeTuueckue v napgromMepHbie Cpe/iCTBa. 1
beiToBast xumus
X¥Mus B CTPOUTe/LCTBe. BakHeliime

100 CTPOUTE/IbHBIE U KOHCTPYKLIMOHHbIe 1
MaTepuabl

101 XuMHUS B CebCKOM XO3SIHCTBe. 1
Opranunueckrie 1 MUHepasIbHbIe YA00peHus

10 CucremaTH3alisi ¥ 0000IIeHe 3HaHUH TI0 1
Teme

OBIIEE KOJIMYECTBO YACOB I10 100

I[TPOI'PAMME







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

» Xumus, 10 knacc/ T'abpuensan O.C., Octpoymos WU.T'., Cnagkos C.A.,
AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBertjeHre»

» Xumus, 11 knacc/ I'abpuensH O.C., OO611ecTBO C orpaHUUeHHON
OTBETCTBEHHOCTBIO «/IPODAx»; AKijoHEpHOe 0011jecTBO «V31aTeNbCTBO

«ITpocserjeHue»

METOJUYECKHWUE MATEPUAJIBI VI YUUTEJIA

abpuensiH, O. C. MeTtoguueckoe rocobue Xumus 10 kacc

https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
IabpuensH, O. C. MeTtoguueckoe rocobure Xumus 11 Kmacc

https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
[abpuensiH, O. C. Xumus 10-11 knacc. ba3oBbiit ypoBeHb. MeToauueckue
pekoMeHaluu 1 pabouast iporpaMmMa

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93cbf4e6a33.pdf
IabpuensH, O. C. Xumus 10-11 knacc. ba3oBbIii ypoBeHb. MeToanueckoe

rmocobue



https://drofa-

ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21e1c71cef4f94d63.pdf

INPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NMHTEPHET

Mos IIIKOJIA https://lesson.academy-content.myschool.edu.ru/04/08

POUI https://resh.edu.ru/subject/29/

abpuensH, O. C. Xumus 8-11 knacc. MeTogudeckue peKoMeHAalMy U pabouast
rporpamMmma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/

I"abpuensH, O. C. [JonosHUTebHAs TJ1aBa K YUeOHUKY «XUMHS 9 Ktacc»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-
gabrielyana-khimiya-9-klass/

10-11 knacc

[abpuesnsH, O. C. Metogudeckoe nmocobue Xumus 10 kmacc

https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
IabpuensH, O. C. MeToguueckoe rocobure Xumus 11 Kmacc

https://drofa-



ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
IabpuensH, O. C. Xumus 10-11 knacc. ba3oBbiit ypoBeHb. MeToauueckue
peKoMeH/jaIuu ¥ pabouast iporpaMMa

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93cbf4e6a33.pdf
IabpuensiH, O. C. Xumus 10-11 knacc. ba3oBbIil ypoBeHb. MeToanueckoe
rocobue

https://drofa-

ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21e1c71cef4f94d63.pdf









