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IMOSACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMMa 1o XMMHH Ha YPOBHe cpe/iHero ob1iero obpa3oBaHus pa3paboTaHa Ha
ocHoBe ®PenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-®P3 «O6 obpasoBanum B Poccuiickoit
depepaun», TpebOBaHUI K pe3y/bTaTaM 0CBOeHus (heiepaibHOM 00pa30BaTeTbHOM MPOrpaMMbI
cpegHero  obijero  obpasoBanusi(®OIl  COQ), mpeacraBneHHbIx B DegepasbHOM
rocysapctBeHHoM obpa3oBaTensHOM craHzapte COO, c¢ yuérom KoHIenumu TipernofiaBaHust
yueOHOro mpeaMeTta «XWMus» B 0Opa3oBaTeslbHbIX OpraHu3alusx Poccuiickodi deneparuu,
peanm3yIoIX OCHOBHBIE 00pa30BaTe/bHbIe MPOrPaMMbl, U OCHOBHBIX MOIOKeHuH «CTpaTeruu
pasButus BocnuTaHusi B Poccurickor ®@epepanum Ha nepuog, no 2025 roza» (PacnopsbkeHue
ITpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHe YIJIyO/JIEHHOTO W3yueHWs 3aHMMaeT BaXHOE MECTO B CHUCTeMe
eCTeCTBEHHO-HayuyHoro obOpa3oBaHus yuamuxcs 10-11 kmaccoB. V3yueHwe TipeaMera,
peamuzyemMoe B yciaoBusx guddepeHIIMPOBaHHOrO, MMPOPUILHOTO 0O0yueHusi, TIPU3BAHO
obecrieunTh 00IIe00pa30BaTeNbHYI0 W OOIEKY/ILTYPHYIO TIOATOTOBKY BBIIYCKHUKOB IITKOJIBI,
HeoOXOIUMYIO IS a/IanTalliy X K OBICTPO MEHSIIOILUMCS YC/IOBUSIM >KHU3HHU B COLIMYME, a TaKXKe
JUTs TIPO/IOJDKeHUs1 00yueHHsI B OpraHU3alusaX MpodecCHOHaIBbHOTO 00pa30oBaHMs, B KOTOPBIX
XUMWUSI SIBJISIETCSI OJHOM U3 IPUOPUTETHBIX AUCLIATIIUH.

B mporpaMme 1o XWMHM Ha3HaueHWe TpeAMeTa «XWMHSI» TI0Jy4aeT TOAPOOHYIO
VHTepIpeTaliyil0 B COOTBETCTBUU C OCHOBOIoJararwimyMu mnonoxenuamu Oroc COO o
B3aUMOOOYC/IOB/IEHHOCTH TieJield, COiep>KaHusl, pe3y/ibTaToB 00yueHust U TpeOoBaHUM K YPOBHIO
TIOJTOTOBKU BBIMTYCKHUKOB. CBHUZIETENIbCTBOM TOMY SIBJISIFOTCS CJIe/lyOIlKe BBINOJIHSIeMble
TPOrpamMMOM Mo XUMUHU (QYHKLIUU:

¢ pH(OPMAI[MOHHO-MeTOAuYecKasl, peaju3alus KOTopod obecrieunBaeT TO/yueHHe

TIpe/ICTaB/ieHust O Te/isiX, COJep)KaHWH, o0Iel cTpateru OOydeHHs, BOCTIMTAHUS U
pa3BUTUS OOYYarOIUXCS CPeACTBaMU TIpeMeTa, U3yuaeMoro B paMKaX KOHKDPETHOTO
npodusi;

®  OpraHu3alMOHHO-TIJIAaHUPYHOLas], KOTOpasi  IIpeJlycMaTpuBaeT  OIpejie/ieHue:

NPUHLIMIIOB ~ CTPYKTYPUPOBAHUSI M TIOC/IIOBATEILHOCTA W3yueHUsi yueOHOro
MaTepHuasia, KOJIMUeCTBEHHbIX UM KaueCTBEHHbIX ero XapaKTePUCTHK; TMOAXO/0B K
dbopMHpOBaHHKIO COJepKaTellbHOM OCHOBBI KOHTPOJSI U OLIEHKHM 00pa3oBaTesbHbIX
JOCTIDKeHUM 00yJarIuxcs B paMKax WTOTOBOM arrTecTalud B (opMe eauHOTO
roCy/IapCTBEHHOI0 5K3aMeHa M0 XUMUHU.

[Tporpamma zijist yryiyO/EHHOTO M3yUYeHUST XUMUH:

® yCTaHaB/MBAeT MHBAapUAHTHOE MpeJMeTHOe Co/iepyKaHue, 00si3aTelbHOe 71T U3yUYeHus B

paMKax OT/ie/IbHBIX MTpodusiel, mpeZlycMaTpUBaeT pacripefiesieHre U CTPYKTypHUpOBaHUe
€ro Mo K/jaccaMm, OCHOBHBIM COZiep>KaTe/IbHbIM JIMHUSIM/pa3ziesiaM Kypca;
® 1aéT TIpUMepHOe pacripe/iesieHle yueOHOr0 BpeMeHH, PeKOMeH/IyeMOro /jisi U3yuyeHust
OTJe/IbHBIX TEM;

® MpejsaraeT MPUMEPHYIO TMOC/Ie[0BaTe/IbHOCTh U3yUueHUst yueOHOro MaTepuasa C yuéToM
JIOTUKHY TIOCTPOEHHs Kypca, BHyTPUIIPeIMETHBIX U MeXKITPeIMeTHBIX CBsi3el;

® 1aéT MeTO/JWYeCKylH) WHTeprpeTaluio Iiejied M 3aflau M3yueHHs IIpeJMeTa Ha
yriyOéHHOM YpOBHe C YY6TOM COBDPEMEHHBIX TIPHOPHUTETOB B CHUCTEMe CpeJHero
obujero obpa3oBaHusi, COAEp)KaTebHON XapaKTePUCTUKU TIIAaHUPYEMbBIX pe3y/IbTaToB
OCBOEHMsI OCHOBHOM 00pa3oBaTe/lbHOM TPOTrpaMMbl cpeJHero obiero obpa3oBaHus
(JIMUHOCTHBIX, MeTarpeJMeTHBIX, TIPeJIMETHBIX), a TaK)Xe C YYETOM OCHOBHBIX BH/IOB



yueOHO-TIO3HABaTe/IbHBIX ~ AeHCTBUM 00yuarolerocss 1O OCBOEHWIO COZep’KaHus
rpesMerTa.

ITo BceM Ha3BaHHBIM MO3ULIUAM B IPOrpamMmme 10 XMMHHU TIpe/lyCMOTpeHa [IpeeMCTBEHHOCTh
c obyueHreM XMMHH Ha YPOBHE OCHOBHOTO 0011jero obpa3oBaHusl. 3a rpefieslaMM yCTaHOB/IEHHON
TIPOTrpaMMoOii 10 XUMHUU 00s13aTeNlbHOM (MHBAapHMAHTHOM) COCTABJISIFOLIeN CcojiepyKaHusl yueOHOTro
npeiMeTa «XUMUs» OCTaéTCsl BO3MOYKHOCTh BbIOOpa ero BapuaTUBHOM COCTaBIsitOLIIeH, KOTopast
JIO/DKHA OTIpeZiesISiTbCsl B COOTBETCTBUY C HArlpaB/ieHHeM KOHKPeTHOro npodust o0yyeHus!.

B cootBerctBUM € KOHLenTyaabHbIMU Toio)KeHUsMU PI'OC COO o Ha3HaueHuH
nipeMeTOB 6a30BOro U yriiyb1EHHOTO ypPOBHel B cucteMe auddepeHIMPOBaHHOTO 00yUYeH s Ha
yPOBHe cpeZiHero ob11iero o6pa3oBaHusi XUMUsI Ha YPOBHe YI1yO/I6HHOT0 M3yueHusl HarpaB/ieH Ha
peay3aL{io IPeeMCTBeHHOCTH C MOC/Ie[YIOIIMM 3TarloM Io/TyyeHust XMMUUYeCcKoro obpa3oBaHust
B paMKaxX M3y4YeHUs CreliiajbHbIX eCTeCTBEHHO-HayUHbIX U XMMUUECKUX JUCLMIUIMH B By3aX U
OpraHu3aLusx cpefHero rnpodeccruoHanbsHOro obpasoBaHusi. B 3Toil cBsisu HM3yueHUe npejmeTa
«X¥UMHSI» OPUEHTHPOBAHO MPEeUMYILeCTBEHHO Ha pacliipeHue U yriayb/jeHre TeopeTHUecKoil 1
NpaKTHUeCKO# TMOArOTOBKY 00yYaroMxcs, BbIOpaBIIMX OmnpesienéHHbIN npoduib o0ydyeHus, B
TOM 4YHC/Ie C TepCreKTHBOW TIOC/IeAYIOIIero TOAy4YeHHs] XUMHAYecKoro oOpa3oBaHUsSI B
OpraHu3aLusx rnpogeccruoHansHOro obpasoBanusi. Hapsiny ¢ 3tiM, B cBete TpeboBanmnii ®PI'OC
COO K maHUpyeMbIM pe3yjbTaTaM OCBOeHHUs1 (eJepanbHON 00pa30BaTebHOU MPOTrpaMMBbl
cpenHero oOmiero obpa3oBaHWs H3yueHUe TIpefMeTa «XWUMHUs» OPHUEHTHPOBAHO TaKXKe Ha
pellleHHe 3a/jau BOCITUTAHUS U COLIMANbHOTO Pa3BUTHs 00yUarouxcs, Ha opMUpOBaHUe Y HUX
00ILleMHTe/UIeKTya/IbHBIX YMEHUH, YMeHUI pallMoHaau3aluu yuebHOro Tpyza v 0000IIEHHBIX
Cr1ocoboB JiesTeIbHOCTH, UMEIOIIMX MeKACLIUIIIMHAPHbIN, Ha/jlIpeIMETHbIN XapakTep.

CocTaBnsifoIiuMH  TIpeAiMeTa «XHUMHsi» Ha ypOBHE YIIyO/EHHOrO W3yueHHsl SIB/ISIOTCS
yriayoséHable Kypebl — «OpraHuueckasi XumMusi» U «O01jasi 1 HeopraHudeckass Xumusi». [1pu
oTipeZie/ieHUH TIOAXO0J0B K OTOOPY M CTPYKTYPHOW OpraHM3al[iM COJiep>KaHWsl 3TUX KypCOB B
mporpamMme IO XUMHUH 3a OCHOBY TpUHATHI TosiokeHuss PI'OC COO o pa3nuuusix 6a30BOro u
yry1yOIEHHOTO YPOBHEH M3yueHus TpeiMeTa.

OcHoBy copep>kaHusi KypcoB «OpraHuueckas xumusi» U «OOImiasi ¥ HeopraHuueckas
XUMUsD» COCTaBJIsieT COBOKYITHOCTh MpeJIMeTHBIX 3HaHUIM U YMeHWM, OTHOCSIIMXCS K 6a3oBoMy
YPOBHIO M3yueHMs MpeiMeTa. JTa CHCTeMa 3HaHWW IOJydaeT OIpejie/IéHHOe TeopeThYecKoe
JIOTIOJIHEHWe, — TI03BOJISIIOLIlee  OCO3HAaHHO  OCBOWTH  CYIIECTBEHHO  Oonblvii  00BEM
¢akTosornueckoro Matepuana. Tak, Ha yrinyO1éHHOM ypOBHe M3yueHMs TpeiMeTa obecrieueHa
BO3MOXKHOCTh 3HAUMTE/NBHOTO YyBeIMUeHHs1 O00bEMa 3HAHWH O XUMHYECKUX 3/eMeHTax |
CBOMCTBaxX MX COeJJMHEHUM Ha OCHOBEe PacCIIMpeHUst U yriyOseHus MpeACTaBlieHU O CTPOeHUH
Bell|eCTBa, XMMUYECKOW CBSI3U M 3aKOHOMEPHOCTSX INPOTeKaHUsl peaklMi, pacCMaTpUBAaeMbIX C
TOUKM 3pEHUS] XMMUUeCKON KUHEeTHKU U TepPMOJUHAMUKU. V3yuyeHre nepruojryecKkoro 3akoHa U
[Teprosuueckoil  cUCTeMbl XUMHMUECKMX 37eMeHTOB  0a3upyeTcss Ha  COBpPeMeHHBIX
KBaHTOBOMeXaHUYeCKHX IPe/ICTaB/lIeHNsIX O CTPOEHHH aToMa. XUMHUYecKas CBsi3b 00BSICHSeTCS €
TOYKH 3peHUs SHepreTUUeCKUX U3MeHeHUH TpU eé 00pa30BaHUM U Pa3pyLIeHUH, a TAKKe C TOUKU
3peHus1 MexaHHn3MOB eé oOpa3oBaHusi. V3yueHne TUIOB peakLyid JOToHseTCs (OpMUpPOBaHHEM
npe/icTaB/ieHnii 00 37eKTPOXMMHUUECKUX TIPOLleccax M 3/IeKTPOJIM3e PacrijlaBOB U PacTBOPOB
BelecTB. B Kypce OpraHMueckoil XUMWUK TIPpU PacCMOTPEHHM pPeakLMOHHOM CriocOOHOCTU
coeMHEHHUH y/essieTcst ocoboe BHUMaHKe BOMpocaM 00 3/1eKTPOHHBIX 3¢ deKTax, 0 B3aUMHOM
B/IMSTHMM aTOMOB B MOJIEKYJIaX ¥ MeXaHHU3MaxX peakLUi.

Ocoboe 3HaueHue MMeeT TO, UTO Ha COZlep)KaHHe KYpPCOB XUMHUM YIyOJEHHOrO YpPOBHS
M3yueHus /IS KJIacCOB OTpe/ie/IEHHOTO 1poduis (T1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep



JIOTIOJTHEeHUH K 00I1Ield crcTeMe MpeIMEeTHBIX 3HAaHWI) OKa3bIBAIOT BIUSHUE CMEXXHBIE ITPeIMETHI.
Tak, HanpyUMep, B COZIEP>KaHUM TIPeIMeTa /IJisi KJTaCCOB XMMUKO-(PU3UUeCKOro Mpodusist 60/biioe
3HaueHue OyAyT WUMeTb 3/IeMeHTbl yueOHOro marepuana 1o obOied xumuu. [Ipu M3yuyeHUU
rpeiMeTa B JAHHOM CJlyuae akiieHT OyZieT cziesilaH Ha OOIIHOCTh MeTO/IOB MMO3HAHUs, 0OI[HOCTD
3aKOHOB U TeOPUM B XMMUH U B (JU3KKe: aTOMHO-MOJIeKYJ/IsipHasi Teopyst (MOJieKyJ/isipHasi TeOpusl B
¢u3rKe), 3aKOHbI COXPAHEHHsI MacChbl W SHEPruM, 3aKOHbl TEePMOJWHAMMKH, 3JIeKTpPOJIM3a,
Tipe/iCTaB/IeHKs O CTDOEHUH BeLecTB U Jpyroe.

B T0 >ke Bpemsi B co/iepyKaHUH TIpeMeTa [ijisi KITaCCOB XUMHKO-OMOIOTHYeCKOT0 TIPOGHIS
OosbIIMIA y/IeNbHBIM BeC OyZieT UMeTb OpraHnyecKas XMMUsl. B 3TOM cilyuae mpeoCTaB/sieTcCst
BO3MOYKHOCTB /1J151 60siee 00CTOSATEILHOTO paCCMOTPEHHSI XUMHUECKOW OpraHU3alliu KJIeTKH Kak
OMOJ/IOTHUECKOM CHUCTeMBI, B COCTaB KOTOPOW BXOASAT, K TPUMEPY, TaKHe CTPYKTypHbIe
KOMIIOHEHTBI, KakK JIMMU/bI, OenKku, yrieBoAbl, HYK/JIeWHOBbIe KWUCIOTBI U Apyrue. [Ipu 3TOoM
3HaHUSI O COCTaBe W CBOMCTBaxX Tpe/iCTaBUTe/ied OCHOBHBIX K/IaCCOB OpPraHWYeCKUX BeIlecTB
CJ1y>KaT OCHOBOM [1/1s1 U3yueHUs1 CYLJHOCTHY MPOLIeCCOB (DOTOCHHTE3a, /IbIXaHHsl, TUILeBapEHUSI.

B rtuiaHe ¢opMypoBaHUsT OCHOB HAay4YHOTO MHUPOBO33DEHHS, OCBOEHHsI OOIeHayuHBIX
MeTO/I0B TI03HAHUSI U OTIbITa MPAaKTUYECKOT0 NMPYMeHEeHUs1 HayUHbIX 3HaHWW U3yuyeHUe MpeJmMeTa
«Xumusi» Ha yriyOJéHHOM YPOBHE OCHOBAHO HA MEXIIPEJMETHBIX CBS3SX C yueOHbIMU
Tipe/iMeTaMu, BXO/ISIIMMHU B COCTaB TIPeMETHBIX 00sacTel «ECTecTBeHHO-HayUHbIe TTPeIMEThI»,
«MatemaTuka u nHopmaTrka» U «Pycckuii I3bIK U IdTepaTypar.

[Tpu u3yueHnM yueOHOro rpegmera «XHUMHUsSI» Ha YIyO/JIEHHOM YPOBHE TakXKe, Kak Ha
yPOBHE OCHOBHOTO W cpeAHero obimiero oOpa3oBaHusi (Ha 0a30BOM ypOBHe), 3ajauei
TIepBOCTeTNeHHON 3HAaUMMOCTU SIB/IsieTCs (POPMHpOBaHMe OCHOB HayKM XMMHUHM Kak 00macTu
COBPEMEHHOI'0 eCTeCTBO3HaHHs, TPAKTUUYeCKOW [eATellbHOCTH 4Ye/loBeKa U OJHOTO U3
KOMITOHEHTOB MHUDOBOW KYJIbTYphI. PellleHre 3TOW 3a/lauu Ha yryiyO/IEHHOM YPOBHE W3yuYeHUst
rpeiMeTa MnpejrioyiaraeT peajrn3aluio TakKUX Le/eu, Kak:

¢ (opMupoBaHUe Tpe/iCTaB/eHU: 0 MaTepraJbHOM e/IMHCTBe MUPA, 3aKOHOMEPHOCTSIX 1
T03HaBaeMOCTHU SIBJIEHUM MPUPO/IbI, O MeCTe XUMUU B CUCTEME eCTeCTBEHHBIX HayK U eé
BeZiyllield poii B 00ecrieuyeHWd YCTOWUMBOIO Pa3BUTHSI UEIOBEUECTBA: B PEIIEHUM
1po6sieM SKOJIOTUUECKOM, SHePreTHUecKod W TIMINEeBON 06e30racHOCTH, B PA3BUTHHU
Me/IUL[MHbI, CO3/JaHUU HOBBIX MaTepPHasoB, HOBbIX UICTOUHMKOB SHEPTUH, B 00ecrieueHU!
paLMOHANIBHOTO TIPUPO/IOTI0/Ib30BaHUs], B (POPMHUPOBAHUM MHUPOBO33DeHUs] U 00Iei
Ky/IbTYpbl UeJIOBeKa, a TakKe 3KOJOrMYecKd 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY
3/10POBBIO 1 TIPUPO/IHOM Cpejie;

® (OCBOEHME CUCTeMbl 3HAaHUW, JIe)KalluX B OCHOBE XUMHWYECKOM COCTaB/SOLLeN
eCTeCTBEeHHO-HayYHOU KapTUHbI MUpa: GyH/jaMeHTa/IbHbIX TTIOHSTHM, 3aKOHOB U TeOpUi
XHMMHH, COBPEMEHHbBIX Mpe/ICTaB/IeHUd O CTPOEHUM BelleCcTBa Ha pa3HbIX YPOBHSIX —
aTOMHOM, HWOHHO-MOJIEKY/ISIPHOM, Ha/JMOJIEKY/ISIPHOM, O TepMOJWHAMUUeCKUX U
KWUHETUYEeCKMX 3aKOHOMEPHOCTSIX MPOTeKaHWs XUMUYEeCKUX peaklUid, 0 XUMUUYECKOM
PaBHOBECHU, PACcTBOpax M [JUCTIEPCHBIX CHUCTeMax, 00 OOIIMX HAayYHBIX TMPUHIUIIAX
XMMUYECKOro MpOr3BO/ICTBa;

* (¢opmupoBaHrHe y OOyYarIIUXCS OCO3HAHHOTO TIOHUMAaHHSI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XWMUYECKUX 3HAaHWUM [JiI1 OOBSICHEHUs K/IIOUEBBIX H7ed W Tipobiem
COBpEMEHHOW XUMUH, [/is1 OOBSICHEHUs] U TIPOTHO3UPOBAHUS SIBJIEHUM, HUMEIOIIHUX
€CTeCTBEHHO-HAayuHYyl0 TIPUPOZY; TPaMOTHOTO pellieHuss TpobjieM, CBSI3aHHBIX C
XMMHeW, TIPOTHO3UPOBaHWs, aHa/luW3a MW OLeHKU C TIO3WLUK 3KOJIOTUUeCKOU



0e301acHOCTH TIOC/Ie/ICTBUM OBITOBOM U TPOW3BO/ICTBEHHOM ZeSATeTbHOCTH Ue/lIOBeKa,

CBSI3aHHOUW C XMMUYECKUM TTPOU3BO/ICTBOM, MCIT0/Ib30BaHUEM U IepepaboTKOM BeIeCTs;
yriy0/ieHre Tpe/ICTAaBIeHU O Hay4YHbIX MeTOo/[aX TI03HaHWs, HeoOXOJUMBIX /IS

npuoOpeTeHUs] YMEHHIM OpUEeHTUPOBAThCS B MUPE BEIECTB U 00BSICHEHUS] XUMHUUECKUX

SIBJIEHUM, UMEIOIIIMX MeCTO B MPUPO/ie, B MPAaKTUUeCKOU [lesTe/TbHOCTH U TTIOBCeJHeBHOM

JKU3HHU.

B rtaHe peanv3ariyu iepBoodepe/IHbIX BOCITUTATeIbHBIX U Pa3BUBAFOLIMX (DYHKIIWI 11e/I0CTHOM
CHCTeMbI cpefiHero o01ero o6pa3oBaHust MPU U3yUeHWU MpeiMeTa « XUMHUs» Ha yriayOoséHHOM
yYPOBHe 0CO0yI0 aKTyaslbHOCTh ITPUOOPeTAr0T TaKKe Iie/id U 3aJjaul, Kak:

BOCITUTaHWe YOEXJEHHOCTH B TI03HABAEMOCTH SIBJIEHWH TIPUPOJbl, YBaKEHHUS K
MpOLIeCCY TBOpYeCTBa B 00/aCTH TEOPEeTHUECKWX W TPUK/IAJHBIX HWCCIeJOBaHUN B
XUMMH, (POPMUPOBaHME MHPOBO33pEHHs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HaYKW;

pa3BUTHe MOTHBALMM K O0y4YeHHIO U TMO3HAHWI, CTIOCOOHOCTEM K CaMOKOHTPOJIFO U
CaMOBOCITUTaHUIO Ha OCHOBe YCBOeHHsI 0011leue/ioBeueCcKrX [IeHHOCTeH;

pa3BUTHE T[I03HaBaTe/NbHbIX WHTEPECOB, WHTE/IEKTyaJbHbIX UM  TBOPUECKUX
criocobHOCTe 00yuarmuxcs, (GopMHUpOBaHWe y HUX CO3HATETHHOTO OTHOIIEHUS K
caM000pa30BaHWI0O U HEMpPEephIBHOMY 00pa30BaHUIO KakK YCJIOBUIO YyCIEITHON
npodeCcCOHABHOM U OOIIeCTBEHHOMW /IesTe/TbHOCTH, OTBETCTBEHHOTO OTHOILIEHHUSI K
CBOEMY 3/10POBBIO M ITOTPeOHOCTH B 3[0POBOM 00pa3se >KU3HH;

(¢opMrpOBaHHe yMeHWW K HaBbIKOB pa3yMHOrO MPHUPOJOII0/b30BaHHUs, DPa3BUTHE
9KOJIOTUUECKOW  KyJIbTYpbl,  MpuUOOpeTeHWe  OIbITa  OOIeCTBEHHO-TT0/Ie3HOM
5K0JIOTUYECKOU J1esITeIbHOCTHU.

OO1iee unC/I0 YacoB, MPeAyCMOTPEHHBIX [/ W3yueHWs XWMHUHM Ha YI/IyOJIeHHOM YPOBHe
cpepHero obiiero obpasoBaHus, coctapiseT 204 uvacoB: B 10 kmacce — 102 yaca (3 waca B
Hejest0), B 11 knacce — 102 vaca (3 yaca B HeZiesto).



COJEPXAHUE OBYYEHUSA
10 K/TACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUM.

[lpegMer U 3HaueHWe OpraHUYeCKOM XWMWH, T[Ipe/iCTaBlieHHe O MHOroobpasuu
OpraHUYecKHX COeJMHeHUM.

O/IeKTPOHHOE CTpPOeHHWe aToMa yrjepoja: OCHOBHOe W BO30Y)KIEHHOE COCTOSIHUS.
BasneHTHbIe BO3MOYKHOCTU aTOMa yrjepoja. XumMuueckasi CBsSi3b B OPraHAYeCKUX COeIMHeHUSsIX.
Turel rUOpUAM3aLUM aTOMHBIX OpOHTaneii yriepoza. MexaHu3Mbl 00pa30BaHUs KOBaJeHTHOM
cBsi31 (0OMEHHBII ¥ JOHOPHO-aKIeNTOPHBIH). TUITbI TepeKphIBaHUsI aTOMHBIX OpOUTasIei, o- U Ti-
cBsisu. OpvHapHasi, ABOWHas M TpoWHasi cBs3b. CriocoObl pa3pbiBa CBsi3eli B MoOJieKysax
opraHuueckux BeiriecTB. [IoHsiTHe 0 cBOOOIHOM pajiuiKasie, HyKaeoduse U 3rneKTpodurie.

Teopust CTpoeHMs oOpraHudeckux coeguHeHud A.M. ByTnepoBa U COBpeMeHHbIe
Tipe/iCTaB/eHNs O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOPUU CTPOeHUsI OpraHUUeCKUX CoeJrHEeHU.
MornekynsipHble U CTPYKTypHble (opmysbl. CTpyKTypHble (OpPMyJ/bl pa3UUHbIX BUOB:
pa3BépHyTasi, COKpallléHHasi, CKejeTHas. V3omepus. Buabl u30oMepuu: CTPYKTypHas,
NIPOCTPAHCTBEHHAsl. J/eKTpOHHble 3((deKTbl B MOJeKylax OpraHMYecKUx COeJUHeHHH
(MHIyKTUBHBIA U Me30MepHbIH 3 (eKThl).

[TpencraBneHue o KnaccuuKalMu opraHMueckux BeirjecTB. [ToHsATHe 0 QyHKI[MOHATBHOU
rpynne. I'omosorusi. ['omonornueckue psifbl. CucTeMaTHyeckasi HOMEHK/IaTypa OpraHA4YecKux
coeauHeHuii (IUPAC) u TprvBUuaibHble Ha3BaHUs OT/AE/IbHbBIX MPe/[CTaBUTeIeH.

OcobeHHocTH W KjaaccH(UKAl[Msi ~ OpraHWUYecKuX  peakiui.  OKUCIUTeTbHO-
BOCCTAaHOBHUTE/IbHbIE PeaKLIUK B OPraHUueCcKoi XUMHHU.

OKcIiepuMeHTa/ibHble MeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3ljaMy OpraHUuecKMX BeIleCTB M MaTepuajiaMM Ha WX OCHOBE, OTBITHI TI0 TMPeBPAIleHUI0
OpraHMYeCcKWX BeIIeCTB TpW HarpeBaHWu (TUIaBleHWe, OOyI/MBaHWe W TOpEHHUe),
KOHCTPYHPOBaHUe Mo/jesieli MOJIeKy/l OpraHiYeCKUX BellecTB.

Yriaeeogopo/nl.

Ankanbl. ['oMonoruueckuii psij ankaHoB, obirjasi ¢oopmy/a, HOMeHK/IAaTypa U W30Mepusi.
DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, Sp’-THOPUAM3aIis aTOMHBIX
opbutaneii yriaepoga, o-cBsisb. PU3MUeCKre CBOMCTBA aIKaHOB.

XuvMuryeckue CBOMCTBA a/JIKaHOB: Peaki[Mu 3aMellleHus, U30MepHr3aliiy, JeruprupoBaHus,
LMKIW3alliy, T[MpO/v3a, KpekuHra, ropenus. IlpeicraBieHve o0 MexaHM3Me —peakLWi
PaJiMKaJbHOrO 3aMellleHusI.

HaxoxpeHue B ipupoge. CriocoObl MoTyYeHust ¥ MPUMeHeHHe aKaHOB.

Luknoankanel. Ob1jasi popmysia, HOMeHK/IaTypa U u3oMepust. OCO6eHHOCTH CTPOeHUs U
XUMHUUECKMX CBOWCTB Manbix (LUK/IOINPOIaH, IMKI00yTaH) W OOBIYHBIX (LMKJ/IOTIeHTaH,
L[UK/IOTeKCaH) LMK/I0anKaHoB. CTrioco0bI TIO/TyYeHus ¥ PUMeHeHHe [[UK/I0aKaHOB.

Ankenbl. ['omonoruueckuii psifi aTkeHoB, 0011jasi hopMysia, HOMEeHK/IaTypa. D/IeKTPOHHOe U
NPOCTPAHCTBEHHOE CTPOEHHE MOJIeKY/l alKeHOB, SP>-TUOpUAW3als aTOMHBLIX OpOuTasei
yriepoa, o- U m-cBsisu. CTpyKTypHasi U reoMeTpruyeckas (Luc-TpaHC-) uzomepus. Pusnueckue
CBOMCTBA a/JKeHOB. XHMMHYeCKHe CBOMCTBA: peakLUM TMPUCOe[UHEHUs], 3aMelleHUs B O-
T0JI0YKeHWe TIpU [BOMHOM CBsi3W, MOJMMepU3alyd W OKucjieHus. [IpaBuio MapKOBHHKOBA.
KauecTBeHHbIe peaki[uM Ha /IBOMHYIO CBsi3b. CII0COOBI TIOTyUYeHus U IpUMeHeH e alkeHOB.



Ankaguenbl.  Knaccudwukaumss — ankagveHOB — (COMPsDKEHHBbIE,  U30JIMPOBaHHbIe,
KyMyAupogaHHbie). OCoOeHHOCTH 37IeKTPOHHOTO CTPOEHUS M XUMHUECKUX CBOMCTB COTIPSPKEHHBIX
mueHoB, 1,2- u 1,4-npucoenvHenue. IlomMepusaniysi COTIPSDKEHHBIX AueHOB. CrocoObl
T0JIyYeHus1 U IPUMeHeHHe ajKaJueHOoB.

Anxunbl. 'oMoniornyeckuii psifi aKWHOB, 001riasi popMysia, HOMeHK/IaTypa U W30Mepusi.
OJ/IeKTPOHHOe ¥ TIPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/ aJKWHOB, SP-TUOpWAM3aLMs aTOMHBIX
opbutaneit yrneposa. ®PusnMuecKHe CBOMCTBA a/JIKWHOB. XHWMHUECKHE CBOMCTBA: PpeakKIUU
NpUCcoeIMHeHs], AUMepu3alii U TpUMepHu3alvy, oKucaeHus. KucioTHble CBOMCTBa alKWHOB,
WUMEIIUX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHble peaklMyd Ha TPOWHYIO CBsi3b. CriocoObl
TI0JIyYeHHs] ¥ IPYMeHeHue aJIKMHOB.

Apomaruueckuie yrieBoopoab! (apeHsl). ['omoioruueckuii psiz apeHoB, obiast popmyiia,
HOMEHK/IaTypa U h3oMepusi. D/IeKTPOHHOE U MPOCTPAaHCTBEHHOe CTPOeHHe MOJeKy/bl OeH3oa.
du3nueckre CBOWCTBAa apeHOB. XUMHWUeCKue CBOWCTBa 0OeH30/la W ero rOMOJIOTOB: peaki|uu
3amelrieHusi B O€H30/IbHOM KOJIblle W YIJIeBOJOPOJAHOM pajihKase, peakiud TpHUCOeJUHEHUs],
OKHCJIeHre ToMosioroB 6eH3oa. IIpescraByieHre 06 OpUEHTUPYIOIIEM /IeHCTBUM 3aMeCTUTes el B
0eH30/IbHOM KOJIblle Ha TIpUMepe aJKWIbHBIX paIuKaroB, KapOOKCUIBHOMW, THUAPOKCUIBHOM,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCO00eHHOCTM XUMHUECKHUX CBOWMCTB CTHPOJIA.
[Momamepu3anus ctruposia. CriocoObl ToTyueHs ¥ IpUMeHeHre apOMaTUYeCKHX YTIeBOJOPO/IOB.

[Tpupoansbiii ra3. [TonyTHele HedTsHble ra3bl. HedTh 1 eé mpoucxoxaeHue. KameHHbIM
yroib W TIPOAYKTHI ero mepepabotku. CriocoObl mepepaboTKu He(TH: TeperoHka, KpPeKWHT
(TepMUYECKUA, KaTaJUTHUeCKui), pudopMuHr, nuposn3. [IpoaykTel repepaboTku HedTH, UX
TipYMeHeHre B TIPOMBIILIJIEHHOCTH U B OBITY.

'eHeTryeckasi CBsI3b MeXXy pa3/IMUHbIMHU K/IaCCaMU yTJIeBOIOPO/IOB.

OMNeKTPOHHOe CTpOeHWe Ta/loTeHIPOM3BOJHBIX YI/IeBOAOPOZOB. Peaklvy 3aMmellleHuUs
rajioreHa Ha THUPOKCOTPYIIY, HUTPOTPYIINy, LUaHOTPYyIy, amuHOrpymmy. [lelicTBue Ha
rajJIoTeHINIpOM3BOHble  BOJAHOIO Y CIIMPTOBOrO  pacTBopa 1iénoud. Bsaumogencrsue
JUrajioreHaJKaHoB C MarHveM M LMHKOM. [loHfiTve O MeTano0praHuYeckKuX COeJUHEeHMSX.
Vcronb30BaHWe TajlOreHNPOM3BOIHBIX YTIJIEBOJOPOIOB B OBITY, TeXHWKe W TIPU CHHTe3e
OpPraHUYeCcKHX BellleCTB.

OKCllepUMeHTa/lbHble MeTO/Ibl M3yUeHHsl BelLeCTB M UX T[peBpallleHui: H3yyeHue
¢br3MueCcKrX CBOMCTB YI/IeBOA0OPO/0B (PACTBOPUMOCTh), KaueCTBEHHBIX peaklivMii yrieBoJ0po/j0B
pa3/IMYHbIX KaaccoB (obecieuriBaHuMe OpPOMHOM W/IM WMOAHON BOJBI, pacTBOpa IepMaHraHaTa
Kasivisi, B3aUMO/IeMCTBIE aljeTHIeHa C aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), kauecTtBeHHOe
oOHapy>kKeHHWe yryiepojla U BOJOPOZAAa B OpraHWYeCKHWX BeIecTBax, TOMyueHWe STWIeHa U
M3yuyeHHe ero CBOWCTB, O3HaKOMJIeHWe C Kosuiekuusimu «Hedptb» u «Yromb», ¢ obpasiamu
MacTMacC, Kay4ykoB M  pe3uHbl, MOZe/JMpOBaHHWEe  MOJEKyJ  yIJIeBOJAOPOZOB U
rajloreHIpor3BOHbBIX YI/IeBOZOPO/OB.

Kuciopopcoaep:xaiiye oprannueckye coenHeHNs.

[IpenenbHble OfHOATOMHbIEe COUPTHL. CTpoeHWe MoOJeKy/n (Ha TpUMepe MeTaHoJja |
yTaHoJsa). ['oMonoruueckuii psizi, obmast hoopmysia, M30Mepusi, HOMEHK/IaTypa U KjaaccuduKarusi.
dusnyeckre CBOWCTBA TMpeJe/bHbIX OJHOATOMHBIX CIHMPTOB. BoJOpo/HbIE CBSI3U MEXIY
MOJIeKy/IaMH CITUPTOB. XMMHUUeCKHe CBOMCTBA: peakl{iy 3aMellleHus], JerupaTalji, OKUCIeHNUs,
B3aUMO/eMCTBUe C OPraHMYeCcKMMHU U HeOpraHWueckKMMu KucaotaMy. KauecTBeHHasi peakijys Ha
OJJHOATOMHbIe CIUPTHI. [leficTBUe 3TaHO/Ma M MeTaHO/Ja Ha opraHu3M uyesioBeka. CriocoObI
T0Jly4eHus1 U IpUMeHeHre OZJHOaTOMHBIX CITUPTOB.



[TpocTeie 3¢upel, HOMeHKIAaTypa ¥ n3oMepusi. OcobeHHOCTH HU3NUECKUX U XUMUYeCKHX
CBOMWCTB.

MHoroaTtomHble CIUPTBI — STUAEHIVIMKOIb U TyMLepuH. dusnueckre U XUMHUYECKUe
CBOMCTBA: peakLMM 3aMellleHusl, B3auMOJelCTBHMe C OpraHUYeCKMMHW M HeOopraHu4eCKUMU
KHUC/I0TaMH, KaueCcTBeHHasl peakijusi HA MHOroaTOMHble ClUPTHI. [lpescTaBieHre 0 MexaHU3Me
peaxk1uii Hyk/eo(u/IbHOT 0 3amelrieHus. [lelicTBUe Ha opraHy3M yesioBeka. CriocoObl 1oJiyueHust 1
IIpPYUMeHeHre MHOI0aTOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKY/IbI, B3aUMHOE BIIMsSIHHE TH/IPOKCOTPYIIBI ¥ OeH30/IbHOTO sifipa.
dusnyeckue cBoiictBa (eHoma. OcobeHHOCTH XMMHUECKUX CBOWCTB (peHosna. KauecTBeHHBbIE
peaki Ha ¢eHon. TokcuuHocTh (eHoma. CriocoObl mosyueHHsi U TIpUMeHeHHe (eHora.
deHondopmanberuiHas CMoa.

KapOoHW/ibHBIE COeAMHEHUST — aJbJeruibl YW KETOHbL. OJIEKTDOHHOE CTPOEHHe
KapOOHUIBHOM rpymmnbl. ['oMonoruueckue psifibl aibJerduioB U KeTOHOB, o0miasi ¢opmyiia,
U30Mepusi U HOMeHK/IaTypa. Pusnueckude CBOWCTBA alb/erMJ0B U KETOHOB. XUMHUecKue
CBOWCTBA a/bJleTMJOB U KeTOHOB: peakLUuu MpucoefurHeHus. OKWCIeHHe abJeruzios,
KaueCTBeHHble peakluM Ha anbferubl. CriocoObl IMOMyyeHUs] W TIPUMEHeHUe aibAeruzoB U
KEeTOHOB.

O[JHOOCHOBHBIE TIpejie/ibHble KapOOHOBble KUC/IOThL. OCOOEHHOCTH CTPOEHHSI MOJIeKYJl
KapOOHOBBIX KHC/IOT. M3omepusi U HOMeHK/aTtypa. Pu3nueckue CBOMCTBA OJHOOCHOBHBIX
Tipe/ie/TbHBIX KapOOHOBBIX KUC/IOT. BOIOPO/IHBIE CBSI3U MeXK/y MOJIeKy/1aMU KapOOHOBBIX KHC/IOT.
XuMuHyeckre CBOWCTBA: KUC/IOTHbIE CBOWCTBA, peaklUs 3TepU(UKalLuM, peaklyyd C yyacTHeM
yI71eBOJIOPOAHOr0 pafvkana. OcoOeHHOCTH CBOWMCTB MypaBbHMHOM KUCIOThHL. [loHATHE O
TIPOM3BO/IHBIX KapOOHOBBIX KHC/IOT — CJIOKHBIX 3¢upax. MHoroobpasue kKapbOHOBBIX KHUC/IOT.
OcobeHHOCTH CBOMCTB HeTpe/ie/IbHbIX M apOMaTHUeCKUX KapOOHOBBIX KHUC/IOT, AMKapOOHOBBIX
KWCJIOT, TH/IPOKCHUKApOOHOBBIX KUCIOT. IlpeicTaBUTEN BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasi, TAJbMUTHHOBAs, OJIEMHOBAsi, /UHO/e8as, /AUHO/NeHO8dss KUC/IOThL. CrocoObI
TIOTyYeHHsI ¥ TIpUMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxxsble 3¢upsbl. ['oMosoruueckuii psiz, obias ¢popmyra, U3oMepusi U HOMEHK/IaTypa.
dusnyeckre U XMMUUeCKHe CBOMCTBA: TMAPOJIM3 B KMC/ION U 11]eJIOUHOM Ccpejie.

JKupnbl. CTpoeHue, ¢u3nueckue U XMMHUUYeCKWe CBOMCTBA »KUPOB: THJPOJM3 B KUC/IONH U
1en0uHoM cpefie. Oco6eHHOCTH CBOMCTB )KUPOB, COZlePyKALlIMX OCTaTKH HeTpe/ielbHbIX KUPHbIX
KUCJIOT. JKUpHI B TIPUPO/E.

MBbI/Ia KaK COJTH BBICIIMX KapGOHOBBIX KMC/IOT, UX MOKOLIee [efiCTBHe.

OOmast  xapakTepucThkKa yrieBogoB. Kiaccudukaius yrieBosioB (MOHO-, [OU- U
nosmcaxapuzibl). MoHocaxapuzbl: TJIFOKO3a, (PYKTO3a, rajgakro3a, pubo3a, Ae30Kcupubo3a.
dusnyeckue CBOMCTBA U HaxoeHue B npupoze. PoTtocrHTe3. XMMUUeCKHe CBOWCTBA IJIFOKO3bI:
peakLyH C yuaCcTheM CITUPTOBbBIX U aTbIerUIHOW IPYTIM, CITIUPTOBOE K MOJIOUHOKUC/IOe OposkeHue.
ITpumeHeHue IIFOKO3bI, € 3HaUeHUe B )KU3He/eaTe/IbHOCTH OpraHusma. [Jyucaxapuspl: caxaposa,
MasbTO3a U J1aKTo3a. BoccTaHaB/mvBarole U HeBOCCTaHAB/IMBAKOLIMe Aucaxapupl. I'uaponus
aucaxapuzioB. HaxoxzaeHnve B npyupoge u npuMmeHeHue. [Tonvcaxapuzibl: Kpaxmall, IVIMKOTeH U
Lesuntoso3a. CTpoeHWe MakKpOMOJIEKYy/l KpaxMmasa, [JIMKOTeHa M Lie/ulroJio3pl. Pusmyeckue
CBOMCTBA Kpaxmasia U Lie/UIr0JI03bl. XMMUYeCKHe CBOMCTBA Kpaxmasa: T'MpoJiu3, KaueCTBeHHast
peakuysi C HOAOM. XHUMHUUECKHMe CBOMCTBa Iie/UTIOJIO3bl: THZPOJU3, TMojyueHue 3¢UpoB
11e/UTI0/103b1. [ToHSTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIETK).

OKCIlepuMeHTa/lbHble MeTOZIbl M3Y4YeHUs BellecTB M WX TpeBpallleHUid: pacTBOPUMOCTb
pa3/IMYHBIX CIIMPTOB B BO/Je, B3aMMO/|eMCTBHe 3TaHo/1a C HaTpUeM, OKHC/IeHHe 3TUI0BOrO CIHUpTa



B a/b/lern/, Ha pacKaraéHHOW MeJHOW MPOBOJIOKEe, OKUC/IeHWe 3TU/OBOrO CIMPTAa AUXPOMAaToOM
Kasusi (BO3MOJKHO MCIT0/Ib30BaHUe BU/leOMaTepyaoB), KaueCTBeHHbIe peaKlMy Ha anbJeruabl (C
rugpokcuiom  auammuHcepebpa(l) u  rugpokcuzom  Mmeau(Il)), peakims T/IMIIEpHHA C
rugpokcuzom Meau(ll), xumuueckre CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTBI, B3aUMOJENCTBHUE
pacTBopa I/oKo3bl ¢ rugpokcuzoM Meau(1l), BzaumogelicTBUe Kpaxmasnaa C MOJOM, pelleHHue
9KCIepUMeHTa/IbHbIX 3a/au 10 TeMaM «CrupThl U (peHombI», «KapboHOBbIe KUC/IOThIL. CI0)KHBIE
3¢buUpkI».

A3oTco/jepKaliye opraHiuecKue coeMHeHHUs.

AMUHBI — oOpraHuueckde TIpOW3BOJHble aMMmuaka. Kiaccudukauyss amMHUHOB:
anudaTUuecKue ¥ apoMaThyecKue; NepBUYHbIe, BTOPUUHbIe U TpeTHuHble. CTpOeHHe MOJIeKyJI,
obujast hopmyna, u3omepus, HOMeHK/IaTypa U (U3NUecKre CBOWMCTBA. XHWMHUECKOe CBOMCTBA
aniaTryecKux aMMHOB: OCHOBHble CBOMCTBA, ajlKWIMPOBaHWe, B3aMMOJeHCTBHE IMePBUYHBIX
aMHMHOB C a30TUCTOM KUCA0TOW. COMM anKuIaMMOHUSI.

AHWIVH — nipe/iCTaBUTe/Ib aMUHOB apoMaThueckoro psifa. CTpoeHve aHW/IMHA. B3aumHoe
B/IMSIHME TPYII aTOMOB B MoJieKyJsie aHuIMHa. OCcoOeHHOCTH XMMHYeCKUX CBOMCTB aHW/IMHA.
KauecTBeHHble peakid Ha aHWIMH. CriocoObl TMOMy4YeHHs] W TIpUMeHeHHe anudaThyecKux
amMyHOB. [lo/TyueHre aHW/THA U3 HUTPOOeH3071a.

AmuHoKuCI0TEL. HOMeHK/1aTypa v n3oMepust. OT/ie/ibHble IIpeiCTaBUTed O-aMUHOKUCIOT:
IJIMLYH, anaHvH. @u3nyeckre CBOMCTBAa aMUHOKUC/IOT. XMMUYeCKUe CBOMCTBA aMUHOKUC/IOT KaK
am(OoTepHbIX OpraHMYecKuX CoeIMHeHUH, peakKLiys OMKOHeH calluK, oOpa3oBaHue TenTUHON
cBsi3Uu. bronornueckoe 3HaueHre aMMHOKUC/IOT. CHUHTe3 U TH/IPOJIU3 TIENTU/IOB.

Benku Kak npupogHble rnoaMepsl. [lepBruyHasi, BTOpUUHast U TPeTUUHast CTPYKTypa Oe/KoB.
XuMryeckue CBOWCTBA OeKOB: THAPO/N3, leHaTypallysi, KaueCTBEeHHbIe peakluy Ha OenKku.

OKCcrepuMeHTabHble MeTO/bl M3yueHMs BelecTB M MX INpeBpallieHWi: pacTBOpeHHe
OenkoB B BoJie, AieHaTypaLysi Oe/KOB MPU HarpeBaHWH, L{BeTHbIE PeakUuy Ha Oesiku, pelieHye
JKCIIepUMEeHTa/lbHbIX 33/lau M0 TemaM «A30TCoJeprKaljie OpraHuvyeckue COeJMHEHUs» WU
«PacriosHaBaHve opraHMyecKux CoeIMHeHUN.

BbICOKOMO/IeKY/IsIpHbIE COeJUHEHUS].

OcCHOBHbIE TIOHSTUSI XUMHUU BBICOKOMOJIEKY/ISIPHBIX COeJAUHEHWH: MOHOMeEp, IOUMep,
CTPYKTYPHOe 3BeHO, CTelleHb I[0JIMMepu3aliuM, CpejHss MoJieKy/sipHas Macca. OCHOBHBbIe
MeTOZbl CHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeIMHEeHUN — [T0JIMMepu3aLiisi U NOJIMKOH/,eHCaLusl.

[TonmmmepHble MaTepuasbl. I11acTMaccs! (1OIMSTHIEH, TOJIUNIPONN/IEH, TOJMBUHUIX/IOPUZ,
TIO/TUCTUPOJ, TIONMMETHUIMeTaKpH/IaT, TIOIMKapOOHAaThI, IO THIeHTepedTanaT). Y THIU3anys 1
nepepaboTKa TylacTHKa.

O/laCTOMepbI:  HaTypa/lbHBI  KayuyK, CHHTeTHYeCKWe Kayuykd (OyTafueHOBBIH,
XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHble (XJIOMOK, LIEPCTh, LIEMK), UCKyCCTBEHHbIe (BUCKO3a, aleTaTHOoe
BOJIOKHO), CUHTeTHYecKue (KaripoH U JIaBCaH).

[TomMmeps! crielianbHOTO Ha3HaveHus (TedI0H, KeBjiap, 3/1eKTPONPOBO/sLLe MT0JIMMepBHI,
Briopasnaraemble MOJIMMEPHI).

OKcrepyuMeHTalbHble MEeTO/Ibl M3yueHMs BellleCTB U UX IpeBpallleHuil: 03HaKOMJ/IeHHe C
oOpa3ljaMy TIPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, II7IaCTMacC, KayuyKOB, pelleHne
3KCTMepuMeHTabHbIX 3a/lau 10 TeMe «Pacro3HaBaHKe M1acTMacC ¥ BOJIOKOH».

PacuétHbie 3aaumn.

HaxoxxaeHre MoneKyJ/isipHOM (POpPMYJibl OPraHU4YeCcKoro CoeJMHEHHs 110 MacCOBBIM JI0JISIM
3/1eMEHTOB, BXOZSILMX B €ro COCTaB, HaXOXK/eHUe MOJIeKY/ISIPHOW (POPMYJbl OPraHu4yecKoro



coeziiHeHUs 110 Macce (00bEMY) MPOYKTOB CrOPAHHUSI, TI0 KOJTMUECTBY BelljecTBa (Macce, 00bEMY)
MPOAYKTOB peaki[Mi W/WIA HWCXOJHBIX BeIeCTB, YyCTaHOBJIEHWe CTPYKTYPHOU ¢opMyJibl
OpPraHUYeCKOro BeleCTBAa Ha OCHOBE €ro XUMWUYECKHMX CBOWCTB WM CIOCOOOB TOTydeHus,
orpeiesieHue 10/ BbIX0/la TIPOAYKTA PeakLuu OT TeOpeTUUeCKH BO3MOXKHOT 0.

MexripeiMeTHbIe CBSI3H.

Peanuzanusi MeXXnpeJMeTHbIX CBsI3eil MPYU U3yueHUM OpraHvueckor xumuu B 10 kiacce
OCYL[ECTB/ISIETCSI Uepe3 MCII0/Ib30BaHWe KakK OOIMX eCTecTBeHHO-HAyYHBIX TOHATHH, TaK M
TOHATUM, IPUHSATBIX B OT/E/IbHBIX [PeMeTax eCTeCTBeHHO-HayYHOr0 [IUK/Ia.

OO1e ecTeCTBeHHO-Hay4Hble TIOHSITHS: SIBJIEHWe, HayuHbld (DakKT, TUIIOTe3a, TeOopHs,
3aKOH, aHa/lW3, CHHTe3, Kiaccuukarus, Habro/ieHre, W3MepeHHe, SKCIIePUMEHT, MOJeb,
MO/le/TMpOBaHue.

dusrka: Marepusi, aroM, 3JIeKTPOH, TPOTOH, HEWTPOH, MOJIeKyJa, SHepreTHYecKUit
ypPOBeHb, BeIleCTBO, Teso, 00BEM, arperaTHoe COCTOsSIHME BellecTBa, (hM3WUecKue BeTUUYUHbI,
e/IMHHULIbI U3MEPEeHHs1, CKOPOCTb, SHEPTHs, Macca.

Buonorusi: KjeTka, opraHusM, 3KocucTeMa, 6uocdepa, MeTab0/M3M, HacC/IeACTBEHHOCTb,
aBTOTPOGHBI U TeTepOoTPO(MHBIM TUIT TIMTaHUs, Opo)keHWe, (GOTOCHMHTe3, AbIXaHUe, OesKH,
YTJIeBO/IbI, )KUDPbI, HYK/IEMHOBbIE KUC/IOThI, (hepPMEHTHI.

[eorpadusi: mosiesHble KCKONaeMble, TOTIIUBO.

TexHoJs0rYs: NUILEeBbIe MPOAYKThl, OCHOBbI PaljMOHA/ILHOTO TTUTaHUsl, MOOIIUE CPe/ICTBa,
Marepuasbl U3 UCKYCCTBEHHBIX U CUHTeTUUYECKUX BOJIOKOH.

11 K/TACC

OBIIIAA 1 HEOPT AHUYECKAS XNMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUUYeCKUM 31eMeHT. M3oTombl. CTpoeHWe 371eKTPOHHBIX
000/10ueK aTOMOB, KBaHTOBble 4YWC/Ia. OHepPreTHUeCcKWe YPOBHM U TIOJyPOBHU. ATOMHBIE
opbutam. Knaccudukauys XUMUYeCKUX 371eMeHTOB (s-, p-, d-, f-amemenTsl). Pacnipesnenenue
3/IEKTPOHOB T10 aTOMHBIM OpOUTaIsIM. DJIeKTPOHHbIE KOH(UIYpaLiM aTOMOB 3€MEHTOB
TIepBOrO—UYeTBEPTOrO TIEPUO/IOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUH, 3/1€KTPOHHBIE
KOH(UTrypari MOHOB. DJIeKTPOOTPULIATebHOCTb.

[Mepuosuueckuii 3akoH U Ilepuoguueckas cuUcCTeMa XUMUYeCKUx »3neMmeHToB /[I.U.
MenpeneeBa. CBs3b MepuOJUYECKOr0 3akKoHa W [leprofnueckod CHUCTEMbI XUMHUYECKUX
3/IeMEHTOB C COBPEMEHHOM TeOpuell CTpOeHHUsI aTOMOB. 3aKOHOMEPHOCTH M3MeHeHMsI CBOMCTB
XUMUYECKUX 37IeMEeHTOB M 00pa3yeMbIX WMH TIPOCTBIX M CJOXHBIX BeIL[eCTB T0 TPyIIaM U
repuojaM. 3HaueHue repuoauyeckoro sakona [I.11. Menzeneesa.

XumHueckasi CBfi3b. BU/pl XMMHUeCKOW CBsSI3U: KOBajJeHTHas, MOHHasl, MeTa/InyecKasl.
MexaHu3Mbl 00pa30BaHMst KOBAJIEHTHOM CBsI31: 0OMEHHBIN U JOHOPHO-aKLeNTTOPHBIA. DHEPrus U
JUiiHa cBsi3U. ITonsipHOCTB, HANpaB/AeHHOCTb M HACKIIAeMOCTb KOBa/leHTHOM CBsi3u. KpaTHbie
cBsisu. BogiopoaHast cBsi3b. MeXMoeKy/sipHble B3auMO/IeCTBUSI.

BaneHTHOCTP W BajleHTHbIe BO3MOKHOCTU aTOMOB. CBfI3b 3/1€KTPOHHOW CTPYKTYPbI
MOJIEKY/l C UX TeOMeTpUUeCKMM CTpOeHueM (Ha TMpuMepe COeJWHEHWI 3/1eMeHTOB BTOPOTO
repuo/a).

[MpencraBneHre O KOMIUIEKCHBIX —coefuHeHUsiX. (CoCTaB KOMILJIEKCHOTO — MOHa:
KOMITZTeKCOoOpa3oBaTe/b, /WraHAbl. 3HaueHWe KOMIUIEKCHBIX coefuHeHWH. [loHsThe o
KOOpP/IMHALIMOHHON XUMUU.



BelijectBa MO/EKY/ISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpoeHusi. TUIMbl KPUCTa/L/TMUeCKUX
peléToK (CTPYKTYp) ¥ CBOMCTBA Bel|eCTB.

[TonsitTve o gucniepcHbIX cuctemMax. MicTuHHBIe pacTBOpHI. [IpeficTaBieHre 0 KOJIJIOUJHBIX
pactBopax. CriocoObl BBIpaKEeHUs] KOHIIEHTpAallud pPacTBOPOB: MacCOBasi [JO/isl BeIleCcTBa B
pacTBOpe, MoJisipHasi ~ KOHLleHTpauusi. HacblljeHHble Y HeHacbIllleHHble  PacTBOPHI,
pacTBOopUMOCTb. Kpuctaioruparsl.

Knaccudukaiyss 1 HOMeHK/IaTypa HeOpraHWUuUecKWx BellecTB. TpuBHUa/bHble Ha3BaHUS
OTJie/IbHBIX TIpe/iCTaBHUTe/eld HeOpPraHUUeCKHX BellleCTB.

Krnaccudukariiyss XUMUUeCKUX peaklivii B HeopraHMueCcKol U OpraHnyeckor XuMum. 3akoH
COXpaHEeHUs MacChl BEILeCTB; 3aKOH COXPaHEHHWs W TIpeBpallleHUs] SHePruyd MpU XUMUUeCKUX
peakiusix. TerioBbie 3¢ (eKTbl XUMHUUECKUX peakijuii. TepMoxumMuueckye ypaBHeHUsI.

CKOpOCTh XUMHUUECKOM peakliu, eé 3aBUCMMOCTb OT Pa3/IMUHbIX (paKTOPOB. 'oMOreHHbIe U
rereporeHHble peakuu. Katanus u KaTanvsaTopsl.

Ob6patvmbie 1 HeobpaTHMbIe peakIMi. XUMHUUecKoe paBHOBecre. KoHCTaHTa XUMHUUeCKOTO
paBHOBecus. PaKTOphI, BAUSIOIIME Ha IOJ0XKEHHe XUMUUeCKOro paBHOBeCHs: TemriepaTypa,
JlaB/ieHe ¥ KOHLIeHTpal[uK BellleCTB, yuacTBYHOIIMX B peakuyu. [Tpunuun Jle [artenbe.

OnekTponutuyeckass auccouyarys. CunbHble W cjlabble  31eKTponuThl.  CTerneHb
nucconumanuu. Cpefia BOJHBIX PaCTBOPOB: KMCJIOTHasl, HeMTpasbHas, LienouHast. BogopoaHbiv
niokasaresb (pH) pactBopa. I'uziponu3s coneii. Peakriuy noHHOTO 0OMeHa.

OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHbIe peakiuu. CrerneHb oOkKucaeHusi. OKUCIUTeNb U
BOCCTaHOBHUTeNb. IIporjeccel OKHUC/IeHUSI U BOCCTAaHOB/EHUs. BakHeullde OKUC/IWUTENd U
BOCCTaHOBUTE/IM. MeTo/| 371IeKTPOHHOTO OasiaHca. J7IeKTPOJIM3 PaCTBOPOB M PaciljlaBOB BeIIeCTB.

OKCIiepuMeHTaibHble MeTO/bl M3YUeHMsl BeleCTB W WX [peBpallieHUil: pa3/ioKeHUe
MepoKcHja BOJOpOJa B TPUCYTCTBUU KaTalu3aTropa, MOJe/Nr KPUCTAa/UIMYeCKUX peLléTOK,
TIpOBe/IEHHe peakluid WMOHHOTO OOMeHa, Oripe/ie/ieHHe Cpefibl pPacTBOPOB C TIOMOIIbIO
VHJVKATOPOB, U3yueHue BUSHUS Pa3/IMUHBIX (DAKTOPOB Ha CKOPOCTh XUMUUECKOM peakiuu U
TM0JI0YKEHVEe XUMUYEeCKOT0 PaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxxenve HeMeTa/uioB B Ilepuoanueckoil cucTeMe XUMHUeCKHUX 3jieMeHTOB [I.U.
MeH/jefieeBa ¥ 0COOEHHOCTH CTPOeHMsI WX aToMoOB. Pu3nyeckre CBOWCTBA HeMeTaJl/IOB.
AnnoTtponusi HemeTasI0B (Ha MpUMepe KUCI0po/ia, cepkl, hocdopa U yriaepoza).

Bopopog. Ilonyuenue, ¢usnueckre U XMMUUeCKWe CBOMCTBA: peaklMd C MeTaljaMu U
HeMeTaJl/laMH, BOCCTaHOBUTe IbHbIe CBOUCTBA. ['Mipu/ibl. TOM/IMBHBIE 3/IEMEHTHI.

lanorensl. HaxoxxgeHre B TIpUpo/je, CIOCOOBI MosyueHus, (Gpusnueckue U XMUMUUYECKHe
cBoiicTBa. ['anoreHoBozopofpl. BakHelilve KUC/IOpOACOZep)Kalliie COeUHEeHUs TajloreHOB.
JTabopaTopHbIe ¥ IPOMBIIIIJIEHHBIE CITOCOOBI TOJTyUeHUs rasioreHoB. [IpuMeHeHHe raloreHOB U UX
coeZIMHeHU.

Kucnopon, o30H. JlabopaTopHble W TPOMBILLIZIEHHbBIE CIIOCOOBI TIOMyYeHHs KUC/IOpO/a.
dusnyeckre U XMMUUeCKHe CBOMCTBA U IPUMeHeHHe KUCI0po/ja U 030Ha. OKCHU/IbI U TTePOKCU/IBI.

Cepa. HaxoxzaeHue B Tpupojie, CrocoObl TosyueHUs, (U3NUeCKHe W XUMUYeCcKHe
coiictBa. CepoBozopoy, cyabduasl. Oxkcup cepoi(1V), okcup cepoi(VI). CepHucTas U cepHas
KAC/IOTBI U uX comd. OcoGeHHOCTH CBOWMCTB CepHOM KUCIOTHL. IIpumeHeHWe cepel U eé
coeZIMHeHU.

A3oT. HaxoxgeHue B TpUpPOZie, CIIOCOOBI TMO/ydeHus, (U3UUECKHMe W XUMHUECKHUe
CcBOMCTBA. AMMMaK, HUTPUABL. OKCHZBI a30Ta. A30THCTasi U a30THasl KWUCJIOTbl U UX COJH.



OcobeHHOCTH CBOWCTB a30THOM KWC/IOTHL [IprMeHeHHWe a30Ta M ero COeJUHEeHWH. A30THbIE
y100peHusl.

®ochop. HaxoxzeHue B Tipupojie, CroCoObI MosiyueHusi, (pu3nyecKue U XUMHUECKHUe
cBoiictBa. ®ochuabl u Gochun. Oxkcuabl hocdopa, hochopHas Kucaora u eé conu. [IpumeHeHve
docdopa u ero coepuHenmit. @ochopHbie ya0OpeHUs.

Yrnepoa, Haxox[eHWe B TMpupoje. AJUIOTponHble MoAupukaimu. Pusnueckre u
XUMUYeCKHe CBOMCTBA MPOCTHIX BeILeCTB, 00pa3oBaHHbIX yriaepogoM. Okcup yriaepoga(ll), okcup
yrnepoza(IV), yronbHasi Kucsiota ¥ eé coi. AKTUBUPOBAHHBINA yroib, afcopouus. dysiepeHsl,
rpadeH, yriepoiHbie HAHOTPYOKH. [IpMeHeHHe POCTHIX BelllecTB, 00pa30BaHHBIX YT/IEPO/IOM, U
ero Coe/IMHeHuH.

Kpemuwmii. HaxoxzeHre B MpuUpofe, COCOObI ToyueHus, (GU3NUeCKre W XUMHUUYeCKHhe
corictBa. Okcuz, KpemHusi(IV), KpeMHUeBasi KUC/I0Ta, CU/IMKaThl. [IpuMeHeHre KpeMHUS U ero
coepuHeHu. CTeK/0, ero Toy4yeHre, BU/Ibl CTeKIa.

[MonoxeHue MeTasuioB B [leproanueckoii cucTeMe XUMUUECKUX 3y1eMeHTOB. OcobeHHOCTH
CTPOEHUSI 37IeKTPOHHBIX 0060/10ueK aToMoB MeTas/uioB. OO1ue (hr3nyeckre CBOKWCTBA METAJIIOB.
[TpumMeHeHMe MeTasIOB B OBITY U TexHUKe. CIiIaBbl METaJI/IOB.

D/IeKTPOXUMUYECKUN PsiJ] HAarIpsDKeHW MeTasuioB. OO01Iie criocoObI TIOTyueHUs MeTasljioB:
TUJpoOMeTaslyprusi, MMpoOMeTa/lllyprusi, 31eKTpoMeTa/ulyprus. [TIoHsATHe 0 KOPPO3UM MeTasl/IoB.
Crioco0blI 3alUThI OT KOPPO3UH.

OO0m1ast xapakTepucTvka MeTa/uioB IA-rpymmbl [lepuoguueckoil cUCTeMbl XUMUYECKHUX
71eMeHTOB. HaTpuii v Kanuii: monydeHue, Gusnueckue U XUMUUeCKHe CBOWCTBA, MPUMeHeHHe
TIPOCTHIX BEIeCTB U UX COe/IMHEHUH.

OO6miast xapakrepuctiuka meta/uioB ITA-rpymnmbl [Teproguueckoil CUCTEMBI XUMUYeCKUX
371eMeHTOB. MarHuii ¥ KanbLvii: nonydyeHue, hpru3nueckrie U XMuMrU4yeckue CBOMCTBa, MpUMeHeHe
TIPOCTBIX BEIIeCTB U UX CoeJuHeHnH. JKECTKOCTh BO/bI M CITIOCOOBI €€ yCTpaHeHHS.

AnoMHMHUI: TIONyyeHHe, (U3MuecKrue M XUMHUUecKue CBOMCTBA, NpUMeHeHHe IMPOCTOro
BellleCTBA U ero coefuHeHuil. AmdoTepHble CBOWMCTBa OKCHJA U TH/POKCHJA altOMUHUS,
TU/JPOKCOKOMIUIEKChI aTFOMUHHUSI.

OO0iast xapakTepucTHKa MeTaqioB nobouHsix mnogrpymnm (b-rpymm) Ilepuoguueckoit
CUCTEeMbI XUMHUYECKUX 37IEMEHTOB.

dusnyeckre U XUMAYECKHe CBOWCTBA XpoMa U ero coefirHeHWH. OKCUbI U TU/IPOKCU/IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AUXPOMAThl, UX OKUC/IWTEbHbIE CBOMCTBA.
[TonyueHvie ¥ MprMeHeHHe XpoMa.

dusnyeckMe M XMMHAYECKMe CBOMCTBA MapraHila M ero coejuHeHUM. BaxHeliue
coenunenus: mapradua(Il), mapranua(I'V), mapranua(VI) u mapranna(VII). Ilepmanranat kaaus,
ero OKUCJ/INTe/IbHbIe CBOMCTBA.

dusnueckre U XMMUYeCKHe CBOMCTBA yKeJie3a U ero coejuHeHud. OKCU/IbI, TUJIPOKCH/IbI U
coun kene3a(Il) u xene3za(I1l). [TonyueHue 1 IipuMeHeHHe Keje3a U ero CIJIaBoB.

dusnyeckre U XUMUYECKHe CBOMCTBAa MeIU U eé coefiuHeHui. [TonyyeHre U mpuMeHeHUe
MeJy U eé CoeJMHEeHUN.

LuHK: monyueHue, hpusnueckre U XMuMrUuyeckue CBoicTBa. AMGbOTepHbIe CBOMCTBA OKCHU/IA U
T'MJPOKCH/Ia LIMHKA, THPOKCOKOMIUIEKChI IMHKA. [IpMeHeHMe [{UHKa U ero Coe/IMHeHUH.

OKCrepuMeHTalbHbIe METO/bI U3yUeHHsl Bell|eCTB U MX MpeBpallieHuil: u3yueHre o0pasios
HemeTasyioB, ropeHue cepkl, (ocdopa, >kene3a, MarHus B KHUCIOPOJe, U3yuyeHHe KOJUIeKL[UU
«MeTasibl U CIUIaBbl», B3aUMO/IeCTBYE 11[eJIOUHBIX U 1[eJI0UHO3eMe/TbHbIX MeTa/lJIoB C BOJOU
(BO3MOXXHO HCIT0/Tb30BaHKe BUieOMaTepHasoB), B3auMO/EMCTBYE 1[MHKA U )Kejie3a C paCTBOpPaMU



KHUCJIOT U 11je/I04Yel, KaueCTBeHHbIe peaklMi Ha HeopraHW4eCckre aHWOHbI, KaTUOH BOZOpOJA U
KaTHOHBI MeTa/lJIOB, B3aMO/IeCTBHEe T'MIPOKCU/IOB aTlFOMUHMS M LIMHKA C PACTBOPaMU KUC/IOT U
111eJIouel, pellieHre SKCIieprUMeHTabHbIX 3a/au 1o TemaM «['anoreHsl», «Cepa 1 eé coeJuHEHUS»,
«A30T u docdop U ux coefvHeHUsI», «MeTabl IVIaBHBIX MOATPYI», «MeTasibl MOO0YHbIX
MOATPYII».

XHMMHUA U KU3Hb.

Posb xumuM B obecrieueHUH YCTOMUYMBOTO Pa3BUTHS uesioBeuecTBa. [ToHATHE O HayuHBIX
MeTOZ,ax MO3HaHWS U MeTOJ0JIOTMU HayYHOTr 0 uccieioBaHys. HayuHble MPUHLMITBI OpraHr3alyu
XUMUYECKOTO TPOU3BO/ICTBA. [IpOMBIIIIJIEHHBIE CITOCOOBI TIOSTyUeHUsT BaXKHEMIITNX BelljecTB (Ha
TpyUMepe TPOM3BO/JCTBA aMMHaKa, CEPHOW KHCJIOTHI, MeTaHOsa). [IpombliiieHHble CrIocoObI
MOJIyUeHUsI MeTa/uUIOB U CIUIaBOB. XHMMHYECKOe 3arpsi3HeHHe OKpYy’Kawlled cpeAbl U ero
nocnescTBUsl. Posib XuMuM B obecrieueHUN SHepreTUUeCcKou 6e30rmacHOCTH.

XvMHUS U 37[0pOBbe 4esioBeKa. JlekapcTBeHHble cpezcTBa. lIpaBuia HCIO/Ib30BaHUS
JIeKapCTBeHHBIX MperaparoB. Posib XMWY B pa3BUTUY MeJULUHBI.

XUMHUSI TIUIIA: OCHOBHbIE KOMIIOHEHTHI, THIIeBble f00aBKu. Posib XMy B 0becrieueHuH
TIUIL[eBOU Oe30T1aCHOCTH.

KocmeTtnueckve u mapgromepHble cpefctBa. beitoBas xwmmusi. IlpaBusia Ge3omacHOro
VICTIO/Tb30BaHUSI TIPerapaToB OBITOBOM XMMHU B TIOBCEJHEBHOMW >KHU3HH.

XWMUSs B CTPOUTE/TLCTBE: BayKHEHIIIe CTPOUTE/IbHBIE MaTepHasbl (1ieMeHT, OeToH).

XuMusi B CeTbCKOM X03stiicTBe. OpraHuueckrie ¥ MUHepasbHbIe y100peHusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepuaslbl, Kpacku, CTeKJI0, KepaMyka. MaTtepuaiis! [
3/71eKTPOHUKU. HaHoTexHOMOrmu.

PacuéTHbie 3a7aun.

PacuéThel: Macchl BelljecTBa WM 00bEMa ra30B 110 U3BECTHOMY KOJIMUEeCTBY BellleCTBa, Macce
Wi o0bEMY OJHOTO W3 YYaCTBYHOIIMX B PEaKIMM BeIecTB, MacChl (00béMa, KOIUYeCTBa
BeIlleCTBa) MPOAYKTOB DeakL[M, eC/JM OJHO W3 BeIeCTB HMMeeT TPUMeCH, Macchl (00béMa,
KO/IMUeCTBa BelllecTBa) MPOZAYKTa peakliiy, ec/id OJHO U3 BelllecTB [JaHO B BHJe pacTBopa C
orpezie/IEHHOM MacCOBOM [l0Jlell pacTBOPEHHOrO BelecTBa, MacCOBOM [JOMIW W MOJIIPHOU
KOHLIEHTpal[My BelljeCTBa B pacTBOpe, [0JY BbIXOJA MPOAYKTa peakLuu OT TeOpeTUYeCKU
BO3MOJKHOTO.

MeXripeIMeTHbIE CBS3H.

Peanu3arysi MeXXIIpeIMETHBIX CBsI3eid MPU U3yueHUH 0011[el 1 HeopraHMuecKou Xumun B 11
KJIacCe OCYIIIeCTBISIeTCSl Uepe3 UCT0/Ih30BaHKe KaK 00X eCTeCTBeHHO-HayUHBIX TIOHSITHH, TaK U
TIOHATUMN, IPUHATBIX B OT/e/bHBIX IpeIMeTax eCTeCTBeHHO-HayUHOr0 LIMKJ/Ia.

OO1mmue ecTeCTBeHHO-Hay4Hble TIOHSITHS: sIBJIeHWe, Hay4HbIA (akKT, TMIIOTe3a, TeOpHs,
3aKOH, aHalW3, CHUHTe3, KIaCCU(PUKALUs, TepUOANYHOCTb, HaO/IoieHre, W3MepeHue,
9KCIIepYMeHT, MO/ieJlb, MOZle/IMpOBaHue.

dusuKa: Marepusi, MUKDPOMHUD, MaKpOMHp, aTOM, 3/€KTPOH, MPOTOH, HEWUTPOH, WOH,
W30TOMbI, PaZiMOAaKTUBHOCTh, MOJIEKYJa, SHEPreTUYecKWil yYpOBeHb, BeIeCTBO, Tel0, 00bEM,
arperaTHoe COCTOsIHME BellleCTBa, UjeanbHbll ra3, hr3nueckre BeJIMUMHbI, eIMHULIbI H3MepeHus,
CKOPOCTb, HEpPrHs, Macca.

Buonorusi: kjeTka, OpraHusM, JKocucTeMa, Ouocdepa, Merabonm3M, Makpo- W
MHKDO3/7IeMeHThI, O€/IKW, XKHMPBI, YTIeBObl, HYK/JIE€UHOBBIE KUCIOThI, ()epMEHThbI, TOPMOHBI,
KPYTrOBOPOT BellleCTB U [I0TOK SHEPruy B 3KOCUCTeMax.

['eorpacuisi: MyUHepaJsibl, TOPHbIE TIOPO/ib, TT0JIe3HbIE UCKOIIaeMble, TOTJIMBO, PECYPCHI.



TexHo0TUs: XMMHYecKas: MPOMBIIIEHHOCTb, MeTajl/lyprusi, CTPOMTe/IbHbIe MaTepuarbl,
Ce/IbCKOXO3SIICTBEHHOe  TPOM3BO/CTBO, TMILeBasi IPOMBILUIEHHOCThb, (hapMarjeBTUuecKas
IIPOMBILLIIEHHOCTb, TIPOM3BO/CTBO KOCMEeTHYeCKHUX TiperaparTos, TIPOM3BOJICTBO
KOHCTPYKLIMOHHBIX MaTepUasoB, 3/1IeKTPOHHAS IPOMBILLIIEHHOCTb, HAHOTEXHOJIOTHH.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOI'PAMMBI 110 XUMHWHN HA
YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JINHHOCTHBIE PE3YJ/IbTATDBI

B CoOTBeTCTBHUH C CHCTEMHO-/IeATEeTbHOCTHBIM TIOAXOJJOM B CTPYKTYpe JIMUHOCTHBIX
pe3y/IbTaTOB OCBOEHUS ITpe/iMeTa « XMMUSI» Ha YPOBHe cpeiHero obiriero o6pa3oBaHus Bbi/ie/IeHbI
CJlefiyIoIe  COCTABJISIIOIIME:  OCO3HaHWe OOyYaroIIMMHUCS ~ POCCHUMCKOW  TpaKAaHCKOU
WIEHTUYHOCTH,; TOTOBHOCTb K CaMOPA3BUTHUIO, CaMOCTOSITETIBHOCTH WM CAaMOOIIPe/e/IeHHIO;
Ha/lMyle MOTHBAllUM K OOyYeHHIO; TOTOBHOCTb U CIOCOOHOCTH  OOydarommxcs
PYKOBO/ICTBOBaThCSl TIPUHATHIMM B OOIIleCTBe TMpaBWIaMH W HOPMaMH TIOBEJeHUs; HaMuue
TIPaBOCO3HAHUS, YKOJIOTUUECKOU KYJ/IbTYPbl; CIIOCOOHOCTh CTAaBHUTD I1€JTH U CTPOUTH KU3HEHHbIE
T1/1aHbI.

JIMUHOCTHBIE Pe3y/IbTaThbl OCBOEHHUs MpeaMeTa «XHUMHSI» OTPaKaloT CPOPMUPOBAHHOCTh
OTTbITa TI03HABATE/ILHOM 1 MPAaKTUUYECKOU ZIeSITe/TbHOCTHA 00YUaroIuXCsl B MPoLiecce pean3ariu
obOpa3oBaTe/IbHOM eI Te/IbHOCTH.

JINYHOCTHBIE Pe3yJ/bTaThl OCBOEHMs MpeaMeTa «XUMUs» OTPaXKarT C(OPMHUPOBAHHOCTh
OTTbITa MO3HABATETbHOMN U MPAKTUUECKOW [IeTeTbHOCTH 00YUaroIUXCsl B TIPOI[ecCe peanu3alfuu
oOpa3oBaTe/IbHOM /1eTe/IbHOCTH, B TOM UKC/Ie B YaCTH:

1) rpaX/JaHCKOro BOCIIUTAHMA:

0CO3HaHUsI 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBa)XKEHHUS K
3aKOHY U MPaBOMOPSAKY;

TIpe/ICTaB/IeHUs] O COI[HA/JIbHBIX HOpMax M TIpaBWIaX MEeX/JIMYHOCTHBIX OTHOIIEHUN B
KOJI/IeKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU [IesITeJTbHOCTH TIPY CO3ZIaHUH Y4eOHBIX TIPOEKTOB,
pellieHny yueOHBIX U TT03HaBaTe/IbHBIX 3a/1ay, BBIMOJTHEHUM XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MIOHUMATh Y TIPUHUMATh MOTHBBI, HAMEPEHUsI, JIOTUKY U apryMEeHTbI APYTUX
TIPY aHaJTU3€ pa3/IMUHbIX BUJIOB YUeOHOU JesITeTIbHOCTH;

2) NaTPHOTHYECKOI'0 BOCTIUTAHUS:

[[EHHOCTHOTO OTHOILIEHUSI K WCTOPUYECKOMY W HayyHOMY Hac/IeJUI0 OTeueCTBEeHHOMU
XUMWY;

yBa)KeHUsI K TIPOIiecCy TBOpYeCTBa B 00aCTH TEOPUM W TPAKTUUYECKOTO TPUIOKEHUS
XUMUM, OCO3HAHWS TOTO, UTO JlaHHble HAYKd €eCTh Ppe3y/bTaT /JUTENbHBIX Ha0JI0eHnH,
KPOTIOT/IUBBIX SKCIIePUMEHTA/IbHBIX TIOMCKOB, TIOCTOSTHHOTO TPYZA YUEHBIX U TIPAaKTHKOB;

WHTEepeca M TI03HABaTe/IbHBIX MOTHBOB B TIOJIyUeHHWM W TIOCTEAYIOU[EM aHaIu3e
WHGOPMALIMH O TIepe/IOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOr0 BOCIIUTAHMA:

HPABCTBEHHOT'O CO3HAHMS, 3TUUYECKOT0 TTIOBEe/IEHHST;

CTIOCOOHOCTH OI|eHMBAaTh CUTYALMH, CBSI3aHHbIE C XUMUUECKUMU SIBJIEHUSIMH, Y TIPUHAMATh
0CO3HaHHbIe pellieHNs], OPUEeHTUPYSICh Ha MOPaTbHO-HPABCTBEHHbIE HOPMBI U LEHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE TOBEeIeHWe W TIOCTYIIKA CBOUX TOBapHIed C TTO3ULUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI TTOC/Ie/ICTBUU MTOCTYTIKOB;

4) popMupoBaHuUsi KyJIbTYPbI 310POBbsI:

TIOHMMaHMs 1[eHHOCTeH 3[0pOBOr0 M Oe3ormacHOro obpasa >KU3HU, HeoOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (hHU3UUECKOMY U IICUXUUECKOMY 3/]0POBbIO;



cobsofieHnst TIpaBUT Oe30racHOro oOpalieHusl C BelecTBaMyd B OBITY, TIOBCEIHEBHOU
)KU3HU, B TPY/IOBOH /1eITe/IbHOCTH;

TMOHUMAaHUsS I1IeHHOCTH TIpaBWI WHAWBHAYaJbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TIOBe/JIeHUsI B CUTYaLUsX, YTPOXKAIOLLMX 3/J0POBbIO Y >KWU3HU JIHO/Iel;

OCO3HaHUsI TIOC/Ee/CTBUM W HENpUsTUs BPeJHBIX TMPUBbIYEK (yroTpeb/ieHUs aKoroJis,
HapKOTHKOB, KypeHusl);

5) TPyAOBOr0 BOCIIUTAHUS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B yueOHO-MCC/Iel0BaTeNbCKOW /IesiTe/TbHOCTH,
0011]eCTBEHHO T10J1€3HOM, TBOPUECKOM 1 IPYTHX BU/IaX AesTebHOCTY;

YCTaHOBKM Ha aKTHMBHOE ydYaCcTHe B peIlleHUM TMpaKTUUecKux 3ajad CoLMaabHOMN
HarpaB/IeHHOCTH (B paMKaxX CBO€ro Kjacca, LIKOJIbI);

VHTepeca K IMpakKTUUecKoMy M3y4yeHHIO Npodeccuid pa3iuyHOro pojia, B TOM UHUC/e Ha
OCHOBe TIpUMeHeHUs TIPeJMeTHBIX 3HaHUM T10 XUMUWY;

YBa)KeHUs K TPYAY, JIIOJSAM TPyZa U pe3ysbTaTaM TPY/0BOM /leATe/IbHOCTH;

TOTOBHOCTH K 0CO3HAHHOMY BbIOOPY MH/IMBU/lyaIbHOU TpaeKTopur oOpa3zoBaHusi, Oyayieit
npodeccuy ¥ peanu3aliii COOCTBEHHBIX )KU3HEHHBIX T7IaHOB C YYETOM JTMYHOCTHBIX NHTEPECOB,
CIIOCOOHOCTeN K XMMUM, UHTEPeCOB U MIOTpeOHOCTel 00I1eCTBa;

6) 3K0/10rMuYecKoro BOCIIUTAHMSA:

9KOJIOTUYeCKH 11e71ec000pa3HOro OTHOIIEHUS K MPUPO/ie KaK UCTOYHHKY CYIeCTBOBaHMUS
>KU3HU Ha 3emiie;

TIOHMMaHUs 171006a7bHOTO XapaKTepa KO0JIOTHUeCKUX TMpobsieM, BIUSTHUS SKOHOMUUECKUX
TPOLIECCOB Ha COCTOSTHUE TIPUPOHOU U COL[MaTbHOM CpeJibl;

0CO3HaHUs He0OXOAMMOCTH UCIIO/Ib30BaHUs JOCTH)KEHUH XUMUU [IJIs1 pellieHusT BOTIPOCOB
paLMOHaIbHOTO MPUPO/I0TI0/Ib30BaHUS;

aKTUBHOT'O HEMNpUATHSA JeWCTBUW, NMPUHOCALMX BpeJ OKpY)Karolled MPUPOAHOW cpepe,
yMeHHsI TIPOTHO3UPOBaTh HebIaronpusiTHbIe SKOJIOTHUeCKHe TOCTeACTBUS TMperPUHAMaeMbIX
JleMICTBUM U Npe/loTBpaLLaTh UX;

Ha/IMuyusi Pa3BUTOTO HKOJIOTUUECKOTO MBILUIEHUs, 3KOJIOTMUeCKOW KYJ/bTYphl, OMbITa
JlesiTeTbHOCTU  9KOJIOTUYECKOM — HarpaB/IeHHOCTH, YMEHUsi pPYKOBOZCTBOBaTbCS HMH B
TI03HaBaTebHOW, KOMMYHHUKATHBHOMN U COLIMA/IbHOM MPaKTHKe, CIOCOOHOCTH Y YMEHHs1 aKTUBHO
TIPOTHUBOCTOSITh UZe0/I0TMH XeMo(hoOuH;

7) HeHHOCTH Hay4YHOr'0 N03HAHHUSA:

MHUPOBO33D€HUs, COOTBETCTBYIOLLETO COBPEMEHHOMY YyPOBHIO Ppa3BUTHSI HayKu U
0011]eCTBEHHOU TIPAaKTHKH;

MOHMMaHUs CreluUKH XUMHUMA KaK HaykKHl, OCO3HaHHsI eé poau B (POPMHUPOBaHUU
PaL[MOHATBHOTO HAYYHOTO MBIIJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TPeICTaBIeHuUs] 00 OKpY)KaroleM
MHUpe KaK O eJUWHCTBe TPUPOAbI W uesioBeKa, B TO3HAHWU TPUPO/HBIX 3aKOHOMEDHOCTeH U
pelieHUH TIpo6JieM cOXpaHeHus! IPUPOAHOTO PaBHOBECHS;

yOexXiéHHOCTH B 0CO00M 3HAUMMOCTM XMMHH [/II COBPEMEHHOM LMBWIM3alUd: B eé
T'YMaHUCTUYECKOW HarpaB/eHHOCTU W Ba)XXHOM POJIM B CO3[]JaHMM HOBOUW 0a3bl MaTepHhabHOMN
KyJIbTYPBI, B pellieHnH r100anbHbIX TPo0IeM yCTOMUMBOTO pa3BUTHS UeI0BeYeCcTBa — ChIPHEBOM,
JHEPreTUYecKol, TIMIIIEBOM U 3KOJOTWYEeCKOW 0e30macHOCTH, B DPAa3BUTHUM MeJWLMHBI,
obecrieueHUH yCIOBUI YCTIELTHOTO TPYZAA W SKOJIOTHUECKH KOM(MOPTHOMN KU3HU Ka)K/AOTO ujieHa
o0111ecTBa;

eCTeCTBeHHO-HayuHOW TIpPaMOTHOCTU: TIOHMMAaHHWsl CYIIHOCTH MeTO/JI0B TI03HaHUS,
UICTI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaX, CIIOCOOHOCTH MCII0/b30BaTh IMOayvyaeMble 3HaHUS /IS



aHanM3a U OOBSICHEHUsI SIBJIEHUH OKPY)KAIOIIero MUpa W TPOUCXOMAIIMX B HEM H3MEHEHHH,
yMeHWUs [lelaTh 000CHOBAaHHbBIE 3aK/TFOUeHHs Ha OCHOBE HayUHBIX (PAKTOB 1 UMEFOIL[MXCS IaHHBIX C
11eJIbIO TT0JTyYeHHsT JOCTOBEPHBIX BBIBO/IOB;

CIMOCOOHOCTHM CaMOCTOSITE/TbHO UCIIO/Ib30BaTh XMMUYeCKHe 3HaHUSI [iIsl PellieHus poobJiemM
B peasibHbIX )KU3HEHHBIX CUTYaI[UX;

WHTEepeca K TI03HaHMI0, UCC/Ie0BaTeIbCKOU JeATe/TbHOCTY;

TOTOBHOCTH U CIOCOOHOCTM K HeIpepbIBHOMY 00pa3oBaHHI0O W CaM000pa3oBaHHIO, K
AaKTUBHOMY TIOJTyU€HMIO HOBBIX 3HAaHMM 10 XUMWUHM B COOTBETCTBUM C >KU3HEHHBIMH
NoTpeOHOCTSIMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B Pa3/IMuHbIX cepax MpodhecCHoHaNIbHOMN [1eSITeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertarnpegmMeTHbIe pe3y/bTaThl OCBOEHHSI MPOrPaMMbl M0 XUMHHM Ha YPOBHE CpeJHero
ob11iero o6pa3oBaHus BK/IFOUAOT:

3HauMMble 71 ()OPMUPOBAHUSI MHUPOBO33PeHUsT O00YyUaroIIUXCs MeXAWCLUIUTHHAPHbIe
(MexxTipeiMeTHBIE) OOlIleHayUHbIe TIOHSTHS, OTPa)KarolIye [[eJIOCTHOCTbh HayYHOUM KapTHHBI MUpa
U criel(UKy MeTO/IOB TIO3HAHUS, UCII0/Ib3yeMbIX B eCTeCTBEHHBIX HayKaxX (MaTepwsi, BeIeCTBO,
SHEpPrus, siBjieHWe, TIPOIeCcC, CUCTeMa, Hay4HbIM (DakT, TPUHIIUII, THUTIOTe3a, 3aKOHOMEPHOCTh,
3aKOH, TeOpHsl, UCC/IeIoBaHNe, HabO/MoieHre, U3MepeHute, SKCTIePUMEHT U [IpyTue);

VHUBepCa/lbHble ~ yueOHble  felicTBUS  (TIO3HABaTe/bHblE,  KOMMYHWKATHBHBIE,
perysaTUBHbIE), obecrieunBaroiiye GopMHpoBaHHEe (DYHKI[MOHAJBHOM TPAaMOTHOCTH U
COL[{A/IbHOW KOMITeTEeHIIMH 00YyUaroIIuXCsl;

CIOCOOHOCTL ~ OOYYaroLIUXCSl  UCTOJIb30BaThb ~ OCBOEHHbIE  MEXAWCLMIUIMHAPHbIE,
MHUPOBO33peHUeCKre 3HaHWs W YHHUBepca/lbHble yueOHble [eHCTBUS B TI03HaBaTeJIbHOW U
CoLMa/IbHOM TIpaKTHKe.

MertaripeMeTHbIe pe3yJ/ibTaTbl OTPAKAIOT OBJIA/IeHWe YHUBEPCAJTbHBIMU YUeOHBIMHU
T03HaBaTe/IbHBIMUA, KOMMYHUKATUBHBIMU U PETY/ISTUBHBIMH [I€HCTBUSMHU.

ITo3HaBaTe/bHBbIE YHHBEpPCAIbHbIe yYeOHbIe JeiCTBUS

1) 6a3oBbIe JIOrHUECKHe JeHCTBUA:

CamMoCTOSTe/bHO (OPMY/MPOBaTh W aKTyaaM3WpoBaTh MpobsemMy, paccMaTpuBaTh eé
BCECTOPOHHE;

onpejensaTh Lelu AesiTeTlbHOCTHU, 3ajiaBasi rapaMeTpbl M KDUTEPUM HUX JOCTVIKEHUs,
COOTHOCHUTh pe3y/IbTaThl 1eITeTbHOCTH C MOCTaBJIeHHbIMU LIe/IsIMY;

WCIIO/b30BaTh TP OCBOEHWM 3HAHUM TNPUEMBbI JIOTUYECKOTO MBbILUIEHUS: BbIJESATh
XapaKTepHble TIPU3HAKKM TOHATUM U yCTaHaBAMBaTb WX B3aWMOCBSI3b, MCII0/Ib30BaTh
COOTBETCTBYIOIIHE MTOHSATHUS /1151 00bSICHEHUST OT/Ie/IbHBIX (PAKTOB U SIBJIEHHIA;

BbIOMpATL OCHOBAHUS U KPUTEPUH ZIJisl K/laCCU(HUKAL[MY BEeIeCTB U XUMUUECKHX peaKlni;

yCTaHaB/IUBAaTh IPUUUHHO-C/IeICTBEHHBIE CBSI3U MeXX/ly U3yuyaeMbIMU SIBJIEHUSIMU;

CTPOUTB JIOTUUeCKHe pacCy»K/ieHusl (MIHAYKTUBHbIe, e/[yKTUBHbIE, 10 aHA/IOTUU ), BBISIB/ISITh
3aKOHOMEPHOCTU U MPOTUBOPEYMSI B PACCMAaTPUBAEMbIX SIBJIEHUSIX, (POPMYIMPOBaTh BBIBOJLI U
3aK/TFOUEeHUST;

TIPUMEHSITb B TIPOL[eCCe TMO3HaHUSI UCIMO/b3yeMble B XMMUM CHMBOJIMUECKHe (3HaKOBbIE)
MO/1eJT1, PeoOpa30BbIBaTh MOZIE/TbHBIE MPe/ICTAB/IEHUS — XUMUUECKUH 3HAK (CUMBOJT) 3/IEMEHTA,
XUMUUeckass (GopMysa, ypaBHEHME XUMHUECKOW peakIMM — TIPU PpelIeHUuH YyueOHBbIX



T03HaBaTe/bHBIX U MMPAaKTUUeCKUX 3a/lay, TIPUMEHSTh Ha3BaHHbIe MO/ie/IbHbIe Npe/iCTaB/IeHus /15
BBISIB/IEHUS] XapaKTepHbIX NPHM3HAKOB U3y4YaeMbIX BellleCTB U XMMHUYEeCKUX peakLii.

2) 0a3oBbIe MCC/IeI0BATEe/IbCKHe JJeHCTBHS:

B/Ia/leTb OCHOBaMH METO/|0B HayYHOI'O TTO3HAHMS BelLeCTB M XMMUYEeCKUX peakLiuii;

¢opMynvpoBaTh LieM U 3a/laud  UCC/Iel0BaHHWsl, MCIO/b30BaTh IIOCTaB/IeHHbIE U
CaMOCTOSITe/IbHO C(hOPMY/IMPOBaHHbIe BOIPOCHI B KaueCTBe MHCTPYMEHTa IM03HAHWS U OCHOBBI
JJ1s1 (GOpMUPOBaHUS TUIIOTe3bI 110 TPOBEPKe MPaBU/ILHOCTH BbICKA3bIBaeMbIX CY>K/€HHM;

B/a/ileTh HaBbIKAMM CAMOCTOSITEJIbHOIO IJIaHMPOBAaHUS W TPOBeJeHUsT YYeHUYeCKHUX
5KCIIePUMEHTOB, COBEPIIeHCTBOBAThL YMeHUsI HabmMo4aTh 3a XO/0M TPOLIeCca, CaMOCTOSTE/TEHO
TIPOTHO3MPOBATh €ro pe3ysbTaT, (opMyIMpoBaTb 00O0OIIeHUsT W BBIBO/BI OTHOCHTETBHO
JIOCTOBEPHOCTU Pe3yJ/IbTaTOB MCC/Ie/JOBaHUs], COCTAB/IATh OOOCHOBAHHBIN OTUET O TIPO/eIaHHOM
pabore;

npuobpeTaTh OMBIT Y4YeHUUYeCKOW HCC/IefoBaTe/IbCKOM UM TIPOEKTHOM [lesiTe/IbHOCTH,
NIPOSIBJISITb  CITIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METO/I0B peLleHUs
NIpaKTUYeCKUX 3a/la4, IPYMeHeHHI0 Pa3/IMYHbIX MeTO/I0B [I03HAHUS.

3) pabora c undopmarueii:

OPUEHTUPOBAaTbCs B Ppa3/MUHbIX MCTOUHMKaX MH(OpMaLuu (Hay4HO-TIOMyJIspHast
UTepaTypa XHMMHUECKOTO COJlepXKaHWsl, CIpaBOYHble TocoOus, pecypcel VHTepHeTa),
aHaIM3UPOBaTh MH(OPMALIMIO Pa3/TMUHBIX BU/I0B U (OPM Mpe/icTaB/IeHus, KPUTHUEeCKU OLleHUBaTh
eé JOCTOBePHOCTb M HEIPOTHBOPEUHBOCTb;

¢dbopmMyMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO[bl TpU TOWCKe U oTOope
yH(popMaryy, Heo6X0AUMOM /1J1s1 BBITO/IHEHHS YUeOHBIX 3a/jau Onpe/ie/IéHHOTO TUIIa;

npruobpeTaTh OMBIT MCIO/Ib30BaHU MH(OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHHA U
Pa3/IMYHBIX [TOMCKOBBIX CUCTEM;

CaMOCTOSITe/TEHO BBIOMPATh ONMTUMa/IbHYIO ()OPMY TIpe/cTaBaeHuss HPOPMAaLK (CXeMbl,
rpadyku, JuarpamMMmbl, TaO/IULBI, PUCYHKH U APYTHE);

WCII0/Ib30BaTh HAYYHBIA $SI3bIK B KauecTBe CpeJCTBa TMpH paboTe € XUMHYeCKOU
vH(popMaLeli: TPUMEHSTb MeXIpeJMeTHble ((pu3nyeckue W MaTeMaTUuyeckye) 3HaKu U
CUMBOJTBI, (hopMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

HCI0J/Ib30BdTh 3HAKOBO-CHMMBOJ/IMYECKHE CpeACTBd HArJIAAHOCTH.

KoMMyHUKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHA:

3a/laBaTh BOMPOCHI TI0 CYII[eCTBY 00CYKIaeMOi TeMbl B XO/ie iMasiora U/WUaK JUCKYCCHH,
BBICKa3bIBaTh U/ieM, (HOPMYTUPOBATh CBOU TIPe/JI0’KEHHUSI OTHOCUTETHbHO BBITIOJTHEHHS
Tipe/l/IOKeHHOU 3a/iauu;

BBICTYIaTh C Tpe3eHTaljeil pe3y/bTaTOB MO3HABATeIbHOW [eATelbHOCTH, TMOJTyUeHHBIX
CaMOCTOSITE/IbBHO W/IA COBMECTHO CO CBEpCTHUKAaMU TIPU  BBINOJHEHUU XHUMHYECKOTro
JKCTIepUMEHTa, TPAKTHUeCKOW paboThl 10 WCC/IeIOBaHUI0 CBONCTB W3Y4YaeMbIX BEIECTB,
peanu3anuy yueGHOro TpoeKTa, W (OPMY/IMPOBATh BBIBOZBI MO pe3y/bTaTaM IPOBEAEHHBIX
WCC/IeIOBaHHUM TTYTEM COT/IaCOBaHMSI TTO3ULIUH B X0/1e 00CYXIeHUs 1 0OMeHa MHEHUSIMHU.

PeryiAaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe efCTBHS:



CaMOCTOSITe/IbHO IJIAHUPOBATh U OCYLECTBJIATh CBOKO IO3HABATE/IBHYIO [esTe/IbHOCTb,
orpezienisisi €€ Leld U 3aZiaui, KOHTPOJMPOBATh U TI0 Mepe HeoOXOAUMOCTH KOPPEKTHUPOBATh
TIpe/ijlaraeMblid aITOPUTM JIeMCTBUIA TIPH BBITIOJTHEHUH YueOHBIX W MCC/Ie[0BaTe/IbCKUX 3afiad,
BbIOMpaTh Haubosiee 3¢ deKTUBHBIN CrIocob UX pellleHHsl C YUYETOM TOyUYeHHs HOBBIX 3HAHUM O
BellleCTBaX U XUMMUECKUX peakLUsX;0CYILeCTB/IATh CAMOKOHTPOJIb [esaTe/lbHOCTU Ha OCHOBe
camoaHa/i3a U CaMOOLIeHKH.

IMPEJMETHBIE PE3YJ/IBTATHI

[TpesMeTHBIe pe3y/bTaThl OCBOEHHUS TIPOTPaMMbI 10 XUMHU Ha YTyO/JEHHOM ypOBHE Ha
ypOBHe cpefHero o0mjero obpa3oBaHMsl BK/IHOUAIOT Creldpuueckre A yueOHOro mpeaMeTa
«X¥WMUsi» Hay4Hble 3HaHWs, YMEHUs M CIIOCOOBI /IeMCTBUI 10 OCBOEHWIO, WHTEpIIPeTalud |
npeoOpa30BaHUI0 3HAHUM, BU/IbI [IeSITeJTbHOCTH T10 TOJIyUeHUI0 HOBOT'O 3HaHUSI U NPUMEeHEeHUIO
3HAaHUM B DPa3/IMUHBIX yueOHBIX CUTYalUsiX, a TakKKe B peayibHbIX >XU3HEHHBIX CUTYyallUsX,
CBSI3aHHBIX C XUMHel. B mporpamme 1o XMy nipeJjMeTHbIe pe3y/bTaThl [Ipe/iCTaB/IeHbI [0 rojilaM
V3yYeHUs.

10 K/TACC

[TpeameTHBIe pe3y/bTaThl 0CBOEHUsI Kypca «OpraHrueckast XUMUsi» OTPakatoT:

c(OpMHUPOBAHHOCTH TPe/ICTaB/IeHHI: 0 MeCcTe ¥ 3HaUeHUH OPraHWYeCcKOoi XUMUHY B CUCTeMe
eCTeCTBEHHBIX HayK U e€ posu B 00ecrieueHUH YCTOMUMBOTO Pa3BUTHS UeIOBEUeCTBa B pellieHn!
npo6sieM 3KO0JIOTMUECKOM, SHepreTUYeCcKo 1 MUIeBOi 6e30MacHOCTH, B Pa3BUTHMU Me/WLVHB,
CO3[laHMM HOBBIX MaTepHasioB, HOBbIX MCTOYHHWKOB SHEpPruu, B obecrieyeHUWM pallviOHAJbHOTO
TIPUPO/IOTI0/Ib30BaHMsl, B POPMUPOBaHMM MHUPOBO33peHUs 1 0011jel Ky/IbTyphl YesloBeKa, a Takxke
5K0JIOTMUeCcKr 000CHOBaHHOTO OTHOLIIEHHS K CBOEMY 3[J0POBBIO U TIPUPOJHOM Cpefie;

B/aJileHHe CHUCTeMOM XUMMUeCKMX 3HaHWi, KOTOpas BK/IIOUaeT: OCHOBOIIOJArarolie
TIOHSITUSL — XUMUUECKUH 37IeMeHT, aTOM, SIpO 1 37IeKTPOHHAst 000/I0UKa aToMma, S-, p-, d-aToMHbIe
opbuTamM, OCHOBHOE M BO30Y)XJEHHOE COCTOSHHSI aToMa, TMOpUAM3aLis aTOMHBIX OpOUTasei,
WOH, MOJeKy/a, BaJeHTHOCTb, 3/71eKTPOOTPULIATeNbHOCTb, CTereHb OKWC/IeHUsl, XUMHUuecKas
CBSI3b, MOJIb, MOJISIDHAsi Macca, MOJISIpHbIN 00BEM, yT/iepoHbIii CKereT, GyHKLMOHAIbHAs IPYIINa,
pajuKal, CTPYKTYpHble (opMysbl (pa3sBEpHYThble, COKpallléHHble, CKeJIeTHble), H30Mepus
CTPYKTYPHasl U NIPOCTPaHCTBeHHas (reomMeTpUueckas, ONTHYecKas ), U30Mepbl, TOMOJIOIMUeCKUI
ps, TOMOJIOTH, YTJIeBOAOPO/bl, KUCIOPOJ- M a30TCO/eprKalllie OpraHuyeckde COeJUHeHus,
MOHOMep, M0/IMMep, CTPYKTYPHOE 3BeHO, BbICOKOMOJIEKYJ/ISIDHbIE COeJJUHEHHs; TeOPUH, 3aKOHbI
(nepuoguueckui 3akoH [. V. MeHaeneeBa, Teopusi CTPOEHUs] OpraHUYecKux BelectB A. M.
ByTnepoBa, 3aKoH COXpaHeHUsI MacChl Bell{eCTB, 3aKOH COXPaHeHUsI U MpeBpallieHyst SHepPryu Mpu
XUMUYECKUX peaklUsx), 3aKOHOMEepPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUH, MUPOBO33peHuecKre
3HaHMs, JieXkalljie B OCHOBe NOHMMAaHHUsI PUUMHHOCTU U CUCTEMHOCTH XMMHUYeCKUX SIBJIeHUM;
Ipe/iCTaB/eHNsI 0 MeXaHU3MaX XMMHUYeCKUX peaklLdd, TepMOAMHaMUYeCKUX U KUHeTUYeCKHUX
3aKOHOMEPHOCTSIX UX IPOTeKaHMsl, O B3aMMHOM B/IMSIHUM aTOMOB M T'PYIII aTOMOB B MOJIEKYyJ/1ax
(MHAYKTUBHBIN U Me3oMepHbIi 3¢ dekThl, opueHTaHThI | 1 I poga); dhakTonoruueckre ceesieHus 0
CBOMCTBaX, COCTaBe, TMOJyYeHUH W 0e30MacHOM WCIOIb30BaHUM Ba)KHEWIIMX OPTraHHUUeCKHX
BeIeCTB B OBITYy W TMPAKTUYECKOW [IesTeSbHOCTH uesioBeKa, OOIMX Hay4HBIX TPHUHLUMAX
XUMHYeCKOT0 TIPOM3BO/ICTBA (Ha MpYMepe TPOM3BO/ICTBA MeTaHOIa, epepaboTKH HeTh);



chOpMHPOBAHHOCTh YMEHUIA: BBISB/ISATH XapaKTepHble MPU3HAKKU MOHATHH, YCTaHAB/IUBATb
WX B3aUMOCBSI3b, UCTI0/Ib30BaTh COOTBETCTBYIOLI[ME MOHSATHUS TIPY OMMCAHWK COCTaBa, CTPOEHUS U
CBOMCTB OpraHUYeCcKUX COeIMHeHUl;

cchOpMHUPOBAHHOCTh YMEHUIA:

HCTI0/Tb30BaTh XMMHUUECKYI0 CHMBOJIUKY [I/Isi COCTaB/IeHUsI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAI[EHHBIX U CKeJIeTHBIX) (hOPMYJ1 OpraHUYeCcKUX BellecTB;

COCTaB/ISITh YPaBHEHUS] XUMUYECKUX PeakKl|il U pacKpbIBaTh UX CYILLIHOCTb: OKUCIUTE/TbHO-
BOCCTaHOBUTEJ/IbHBIX PEAKI[|H MTOCPe/ICTBOM COCTaBJIEHHUS 3/IEKTPOHHOTO OasiaHca 3TUX peakLvH,
peakiii HOHHOTO 0OMeHa MyTéM COCTaB/IeHUsT UX TIOJTHBIX U COKPAI[EHHBIX HOHHBIX YPaBHEHHUIA;

W3roTaB/MBaTh MO/Ie/IM MOJIeKyJl OpraHUYeCKHWX BelleCTB i W/UIIOCTPAluM UX
XUMHUUECKOT0 ¥ TIPOCTPAaHCTBEHHOT'O CTPOEHHUS;

cchOopMHPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAAJIEXXHOCTh U3yUeHHBIX OPTaHUUeCKHUX
BEII[eCTB TI0 MX COCTaBY Y CTPOEHUIO K Orpe/ie/IEHHOMY K/IacCy/TpyTiTe coeJUHeHUH, 1aBaTh UM
Ha3BaHuA Mo cuctematrnueckol HomeHkaaType (IUPAC) u npyuBoAUTh TpUBMA/IbHbIE Ha3BaHUS
JJ1s1 OT/le/TbHBIX Mpe/iCTaBUTe el OpraHnyeCcKuX BellecTB (3TU/IeH, alleTHU/IeH, TO/TyO 1, TIULePUH,
STUJIEHTJIUKOJIb, (heHos1, hopMarbaerus, aljeTanbJeri/, alleToH, MypaBbUHast KMC/I0Ta, YKCYCHast
KUCJIOTA, CTeapyHOBasi, OJIeMHOBasi, TMaJbMUTHWHOBasi KWUC/IOTBI, TJIULWH, ajaHWH, MajbTO3a,
bpyKTO3a, aHWIWH, IUBUHUJI, U30TIPEH, XJIOPOIPeH, CTUPOJI U IpyTHe);

chOpMUPOBAaHHOCTh yMEHHUsl OIfpefie/isiTh BUJ] XUMHUECKOW CBSI3M B OpPraHUYeCKUX
coeuHeHUsX (KOBaJieHTHasl U MIOHHasI CBsI3b, O- U TI-CBSI3b, BOJOPO/HAsH CBSI3b);

cchOpMHUPOBAaHHOCTh YMEHHUs TIPUMEHSITh TIOJIOXKEHUsT TEOPUM CTPOEHUs] OpPraHUUeCKHUX
BemlectB A. M. ByTtiepoBa z/isi 06bsicCHeHHsI 3aBUCUMOCTH CBOMCTB BelL[eCTB OT UX COCTaBa U
CTpOeHUS;

chOpMHPOBaHHOCTh yMEHUW XapaKTepu3oBaTb COCTaB, CTpPoeHUe, Gu3UuecKue W
XUMUUeCKUe CBOMCTBa TUMMUYHBIX MPeJCTaBUTe el pa3/InyHbIX K1aCCOB OPraHUYeCKUX BelleCTB:
a/IKaHOB, L[MK/I0A/JKaHOB, ajKeHOB, aJKaZMeHOB, aJKUHOB, apoOMaTUUeCKUX YI/eBOOPO/OB,
CTMIUPTOB, a/IbJIETH/IOB, KETOHOB, KAPOOHOBBIX KHC/IOT, TPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEJUHEHUM U aMHUHOB, aMUHOKHC/IOT, Oe/TKOB, yr/ieBoZi0B (MOHO-, IU- U TI0JIMCaXapHoB),
W/UTIOCTPUPOBATh T'eHETUUECKYH0 CBSI3b MeEKAY HUMU YPaBHEHUSIMH COOTBETCTBYHOIIUX
XMMHUUECKUX peakLUi C UCT0/Ib30BaHUEM CTPYKTYPHBIX (POPMYJI;

chOpMHPOBAaHHOCTh YMEHUSl TOATBEpPXKJaTh Ha KOHKPETHbIX IpUMepax XapakTep
3aBUCUMOCTH PeaKIMOHHOM CroCOOHOCTH OpraHWYecKUX COeJWHEHW OT KPaTHOCTH W THIIa
KOBaJIeHTHOM CB$i3U (O- U T-CBSI31), B3aMMHOT'0 BJIUSTHUSI aTOMOB U CPYIITT aTOMOB B MOJIEKY/Iax;

chOpMUPOBAaHHOCTh YMEHUSI XapaKTepu30BaTb HWCTOUYHUKW YTJIEBOJJOPO/IHOTO ChIPbsi
(HedTh, MPUPOAHBINA Ta3, yroyb), CrOCOObI ero TepepabOTKU W TIPAaKTHYeCKOe MpPUMeHEHHe
TIPO/IYKTOB NepepaboTKu;

cchOpMHUPOBAHHOCTh B/IQ/IEHUSI CHCTEMOW 3HAaHMM O eCTeCTBEHHO-HAayUHBIX MeTO/ax
Mo3HaHUsI — HaOMOJeHUH, W3MepeHWH, MO/eJIMPOBaHUM, »JKCrepuMeHTe (pealbHOM U
MBIC/IEHHOM) ¥ YMeHUsI IPUMEHSTb 3TU 3HaHUS;

chOpMHPOBAaHHOCTh ~yMeHHsI TPUMEHSITb OCHOBHbIe  OMepalyyd  MbICIUTeTbHOU
JeITebHOCTU — aHa/lvi3 W CHHTe3, CpaBHeHWe, 0000ljeHHWe, CHCTeMaTWU3allvio, BBISBIEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3el — [I7Is1 U3yueHUsi CBOMCTB BeI[eCTB U XMMUUeCKUX PeaKLUii;

chOpMHPOBAHHOCTh YMEHUH: BBISIB/ISTH B3aUMOCBSI3b XUMUUECKHUX 3HAHUM C MOHSATUSIMU U
Tpe/ICTaB/IeHUsIMU ~ APYTUX eCTeCTBeHHO-HAayUHbIX TIpeIMeTOB [ifisi 0Oojiee  OCO3HAHHOTO
MOHUMAaHUs CYI[HOCTU MaTepuaTbHOr0 eAMHCTBA MHpA, WCIOJb30BaTh CUCTEMHbIE 3HAHUS TI0



OpraHn4eCcKOW XUMHHU /1151 00BSICHEeHUST ¥ TIPOTHO3WPOBAHKS SIBJIEHNH, UMEIOINX eCTeCTBEeHHO-
Hay4HY0 TIPUPOAY;

Cc(OPMHUPOBAHHOCTb yMEHUWI: TPOBOAUTH pacuéTbl IO XUMHUECKUM ¢opmyraaM U
ypaBHEHUsIM XUMHUUECKHX peaklUil C KCIoJb30BaHWeM (H3UYecKUX BeMMuuH (Macca, 00bém
ra3oB, KOJIMUECTBO BeIlleCTBa), XapaKTepU3YIOL[UX BelllecTBa C KOJWYeCTBEHHOW CTOPOHBI:
pacuéThl M0 HaXOXKJEHUI0 XMMHUecKoi (hopMyJibl BelljecTBa 10 M3BECTHBIM MacCOBBIM J0JISIM
XMUMHUYECKHX 37IeMEHTOB, TIPO/IyKTaM CropaHusi, IJIOTHOCTH ra3000pa3HbIX Bell|ecTs;

copMUPOBAHHOCTh YMEHHUI: MPOTHO3MPOBATh, aHATM3UPOBaTh M OLIEHUBATh C TO3UL{UH
5KOJIOTUUeCKOW 0e30MacHOCTH TI0Ce[CTBUSI OBITOBOM M TIPOM3BO/ICTBEHHOW JesTe/IbHOCTH
yesloBeKa, CBS3aHHOW C TiepepabOTKOM BelecTB, WCIIO/b30BaTh TMOJy4YeHHble 3HAHUS IS
TIPUHSTHS] TPAMOTHBIX PellleHnH Mpo0/ieM B CUTYaLUsIX, CBSI3aHHBIX C XUMUeH;

c(OpMHUPOBAHHOCTb YMEHHM: CaMOCTOSITe/IbHO TJIaHUPOBATh M TMPOBOAUTH XUMHUeCKU
9KCTIepUMeHT (TIo/yueHue U M3yueHre CBOMCTB OPraHuYeCcKUX BelleCTB, KaueCTBeHHbIe peaKi[uu
yT71eBO/IOPO/IOB Pa3/IMUHBIX KJIACCOB M KMCIOPO/COZleprKall{iX OpraHnyecKuX BeleCcTB, pelleHre
3KCIepUMeHTa/IbHbIX 3a/jau 110 Pacrio3HaBaHUIO OPraHUMUYeCKUX BEILeCTB) C COOJII0ieHueM MPaBUIT
6e3omacHoro obpailieHHsi C BellleCTBaMU W j1ab0paTOpHBIM 00OpyZOBaHWEM, (HOpPMyJ/TUPOBATh
1leJlb  MCC/Ie/JOBAaHMs, TIPeJCTaBIATh B Ppa3MAYHOM QopMe pe3y/ibTaThl SKCIIEPUMEHTa,
aHa/IM3UPOBATh U OLIeHHWBaTh UX 0CTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHUIA:

cobO/ro/IaTh TIpaBWJIa 3KOJIOTUYECKH 1e1ec000pa3HOro ToBeJieHHs1 B ObITY W TpY/[OBOM
JlesITeTbHOCTU B LIe/IIX COXPaHeHWsI CBOero 370pOBbs, OKpY»Karollleil MPUPOAHOW Cpefibl U
JOCTIKeHUsI eé yCTOMUMBOTO pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHMUECKOTO [JelCTBUS Ha >KUBbIE OpPraHU3Mbl OIpeZie/IéHHBIX
OpraHUyYeCcKuX BelllecTB, IIOHKMMas CMbIC/ nokasaTens [TK;

aHalM3VpOBaTh  11e/1IecO00pPa3HOCTE  TPUMEHEeHHs  OpPraHMYecKHMX  BeljecTB B
TIPOMBILIIEHHOCTH U B OBITY C TOUKH 3peHUsI COOTHOLIIEHUS PUCK-TIONb3a;

Cc(OPpMHUPOBAHHOCTb YMEHHWM: OCYIIeCTB/ATh Lie/ieHarpaB/ieHHbI TOUCK XUMHUeCKou
MHpOpPMaLIMK B pa3/MUHbIX MCTOUHWKAX (HayuHas M yueOHO-HayyHasl JiMTepaTypa, Cpe/CTBa
MaccoBo uH(opmaluu, VHTepHeT W JApyrue), KpPUTHUECKH aHAIU3UPOBATh XUMHUUECKYHO
vHbopMall1io, TiepepabaTbiBaTh €€ ¥ UCI0/b30BaTh B COOTBETCTBUU C TIOCTAB/IEHHOW y4ueOHOM
3a/1ayuei.

11 KJIACC

[TpeameTHBIE pe3ybTaThl 0CBOeHUs Kypca «O0I1asi 1 HeopraHWUuecKasi XUMHs» OTPaXKaroT:

c(OpMHPOBAHHOCTh TIPeJCTaB/IeHU: 0 MaTepUaJbHOM eIMHCTBE MUpPa, 3aKOHOMEPHOCTSIX
Y TI03HaBaeMOCTH $IBJIeHWH MPUPO/Ibl, O MeCTe U 3HaUeHUU XMMHU B CUCTeMe eCTeCTBeHHbIX HayK
U eé posu B 00ecrieyeHWM YCTOMUMBOTO DPAa3BUTHS, B peIIeHWU TPOOeM 3KO/IOrHUecKOH,
SHepreTMUeCKOM W TIMILeBOM 0e30MacHOCTH, B Da3BUTUM MeJULMHbI, CO3[aHUM HOBBIX
MaTepyasioB,  HOBBIX  WCTOYHHMKOB  SHeprud, B  obecrieyeHMM  paljMOHaIbHOrO
TIPUPO/IOTI0/Ib30BaHMsl, B POPMUPOBaHMM MHUPOBO33peHUs 1 0011jel Ky/IbTyphl YesloBeKa, a TakxkKe
5K0JIOTMUecKr 000CHOBaHHOTO OTHOLIIEHHS K CBOEMY 3/J0POBBIO U TIDUPOJHOM Cpefie;

B/aZileHMe CHUCTeMOM XWUMWYEeCKWX 3HaHWW, KOTOpas BK/IIOUaeT: OCHOBOIIOJIArarolye
TIOHSITHS] — XMHUUECKHUI 37IEMEHT, aTOM, siJPO aTOMa, M30TOTIbI, 3/IeKTPOHHAsi 000/10UKa atoMma, S-,
p-, d-aToMHbIe OpOHUTaMM, OCHOBHOE M BO30YKAIEHHOE COCTOSTHUSI aTOMa, TMOPUAN3aLs aTOMHBIX
opbuTaneli, MOH, MoJieKy/ia, BaJleHTHOCTb, 3/IeKTPOOTPULIATE/ILHOCTb, CTeleHb OKHC/IeHUs,
XUMUYecKasi CBsi3b (KOBasieHTHasl, WOHHasi, MeTa/lnyecKasl, BOZJOPOZHasi), KpUCTa/MuecKas
peléTKa, XUMHUecKasi peakijisi, pacTBOp, 3/1I€KTPOJIMThI, HE3/IeKTPOJIUTHI, 3/eKTPOUTHUEeCKast



JCCoLMaLysl, CTeNeHb AUCCOLMALMKM, BOJOPOHBIM MOKa3aTe/b, OKUCIUTE/b, BOCCTAHOBUTEJIb,
TerioBoM 3(P@eKT XUMUUYecKoW peakiuM, CKOPOCTb XWMHUUECKOW peakiuM, XUMHUecKoe
paBHOBeCHe; TEOPUM U 3aKOHbI (TeOpHsl 3/1eKTPOJIMTUYECKOW AUCCOLMALMM, MepUuouYeCcKUn
3akoH [I.11. MeHiesieeBa, 3aKOH COXpaHeHHs MacChl BellleCTB, 3aKOH COXPaHeHUs U IpeBpaljeHus
SHEepPruM MpU XMMUUECKUX peakLMsX, 3aKOH MOCTOSIHCTBA COCTaBa BeleCTB, 3aKOH J1eHCTBYHOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XUMUW, MUPOBO33peHYeCKHe 3HaHMUS, Jie)Kallie B
OCHOBEe TIOHMMAaHWsI TPUUMHHOCTU M CHUCTEMHOCTHM XUMUYECKUX SIBJIEHWU; COBpeMeHHbIe
rpe/iCTaB/eHUs] O CTPOEHUH BelljeCTBa Ha aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM
YPOBHSIX; TMpeACTaBAeHUsI O MeXaHHW3MaxX XUMHUUYECKUX peaklyd, TepMOJUHaMHUUYeCKUX |
KMHeTUYeCKMX 3aKOHOMEpPHOCTAX MX IMPOTeKaHWs, O XMMMUYeCKOM paBHOBECHM, pacTBOpax U
JCTIePCHBIX cucTeMaX; (aKToJOrMuecKue CBeJileHHWsi O CBOMCTBax, COCTaBe, MMOJyuyeHUd U
0e30MacHOM HCIOJ/Ib30BAHUN Ba)XHEHMIIINX HEOPTaHWYEeCKUX BEIeCTB B OBITY M MpPaKTHUECKOMH
JiesiTeTbHOCTU YesioBeKa, 00IIMX HayUHbIX MTPUHLUIAX XUMHUUeCKOT0 MTPOM3BO/ICTBa;

c(hOpMHPOBAaHHOCTh YMEHHH: BbISIBJISITh XapaKTepHble NPU3HAKU MMOHSATHM, YCTaHABIUBATh
VX B3aUMOCB$3b, WCII0/b30BaTh COOTBETCTBYIOLME TOHATHS MPH ONKWCAHUU HEOPraHWYeCKUX
Bell[eCTB U UX MpeBpallleHnl;

chOpMHPOBAHHOCTh YMEHUS KCII0/Ib30BaTh XWMHUUYECKYH0 CHMBOJIMKY /il COCTaB/eHUs
dbopMy1 BelljeCTB ¥ ypaBHeHUM XMMUUECKUX peakiuii, cuctreMatnueckyro HomeHknatypy (IUPAC
) ¥ TpUBMAJIbHbIE Ha3BaHUS OT/e/IbHBIX BeleCTB;

c(OpMHPOBAHHOCTh YMEHUS ONpe/ie/IATh Ba/IeHTHOCTb U CTeNeHb OKMC/IEHUSI XUMUUeCKUX
3/IEMEHTOB B COeJVHEHUSX, BUJ, XMMUYECKOW CBSI3U (KOBaJleHTHAs, MOHHAasl, MeTasyinyeckKas,
BOZIOPO/HAsT), TUM KPUCTA/UTMYECKOU PEeIIETKY KOHKPETHOTO Bell[eCTBa;

cOpMUPOBAHHOCTh yMeHHsI OOBSICHSITH 3aBUCHMMOCTb CBOWCTB BeIeCTB OT BHA
XUMUYECKOW CBSI3U U THIMA KPUCTA/UTMUECKOW PelIéTKH, 0OMEeHHBINM M JOHOPHO-aKILIeNTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAaJIeHTHOMW CBSI3H;

Cc(OPpMHUPOBAHHOCTb yMEHHH: KaacCU(ULMPOBaTh: HeOpraHWYyecKve BelecTBa M0 UX
COCTaBy, XMMHYECKHe peakLMM MO0 pa3/IM4YHbIM IpU3HaKaM (UMCIy M COCTaBy pearupyroLiux
BeLeCTB, TeIIOBOMY >S(QeKTy peakLWd, W3MEHEHUIO0 CTeleHell OKHUCJIeHUS] 3JIeMeHTOB,
00paTUMOCTH, yuaCTHUIO KaTajaud3aTtopa W [Jpyrue); CaMOCTOSITe/TbHO BbIOMpaTh OCHOBaHUSI U
KpUTEPUH J1J151 KJITaCCU(PUKALMU U3yuaeMbIX BellleCTB U XUMUUECKHX peaKLvy;

chOpMHPOBAHHOCTh YMEHMSI PpacKpblBaTb CMBICJI Tlepuofuueckoro 3akoHa /[I. U.
MeH/iefleeBa W [IeMOHCTPHUPOBaTh €ro  CHCTEMAaTHU3UDYIONMIYI0, OOBSCHUTENBHYID U
TIPOrHOCTHUYECKYI0 (PYHKLINU;

Cc(OpMHUPOBAHHOCTb YMEHHUI: XapaKTepu30BaTh 3/IeKTPOHHOE CTPOeHHe aTOMOB U MOHOB
XMMHUUYECKUX 3JIEeMEHTOB IepBOro—ueTBéproro nepuosoB Ilepuoguueckor cucremsr /[I.U.
MeHpeneeBa, UCI0Jb3Ysl IOHATHS «3HEPreTUYecKrue YPOBHW», «3HepreTHYecKue oZlypoBHU», «S
-, p-, d-aToMHbIe opbuTaNn», «OCHOBHOE U BO30YX/EHHOE SHepreThyecKre COCTOSIHUSI aTOMa»;
0OBSICHATH 3aKOHOMEPHOCTU U3MeHeHHsI CBOMCTB XUMHUUECKHX 3JIEMEHTOB U UX COeJVHEHUH 110
riepuosiaMm U rpyriam Ilepuoaudeckoit cuctemsl [. 1. MeHzeneeBa, BaJleHTHble BO3MOYKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHMSI UX TeKTPOHHBIX 000J/I0UeK;

cpopMUPOBAHHOCTH YMEHHI: XapaKTepr30BaTh (OMMCHIBaTh) 00IIMe XMHUEeCKHe CBOMCTBA
BeleCTB pas/MUHbIX K/aCCOB, MOATBEP)K[aTh CYILleCTBOBaHWE TeHETUUECKOM CBSI3U MEXIy
HEOpraHWYeCcKMMH BellleCTBaMM C TIOMOIIbIO ypaBHEHHWH COOTBETCTBYIOLUX XUMHUUYECKUX
peakLuii;

c(OpMHPOBAHHOCTb YMEHHsI paCKpbIBaTh CYLHOCTb: OKHWC/IUTE/bHO-BOCCTAHOBUTEIBHBIX
PeakI|ii TTI0CPeZICTBOM COCTABJIEHUsI 3JIEKTPOHHOTO 0asiaHCa 3THX peaklyii; peakluii HOHHOTO



oOMeHa TyTEéM COCTaB/eHHS WX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHWH; peakuuit
TUAPON3a; peakui KOMIUIeKcooOpa3oBaHUs (Ha IpuMepe T'MPOKCOKOMIUIEKCOB IIMHKA U
aJIFOMUHUSA);

CcOpMUPOBAHHOCTb yMeHHsI OOBSCHSATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMUYECKHX
peakuuii C y4éTOM HX SHepreTUYecKMX XapaKTepUCTHK, XapakTep W3MeHeHHsI CKOpPOCTH
XUMHAYECKOM peaklUy B 3aBUCHMOCTH OT pas/MuHbIX (PAaKTOPOB, a TakXe XapakTep CMellleHus
XUMHYEeCKOT'0 paBHOBeCHsI 110/ BIUsTHHEM BHeILlIHUX Bo3/elcTBui (ripuniun Jle [llaTenbe);

Cc(pOpMHPOBAHHOCTb YMEHUsI XapaKTepu30BaTh XMMUUeCKHe peakiuy, Jiexaljie B OCHOBe
TIPOMBILIJIEHHOTO TIO/yYeHHs] CepHOM KHC/IOThI, aMMHuaka, oOle Hay4yHble TIPUHLUIIEI
XUMUYeCKUX TPOM3BOJICTB; I1e/1lecO00pPa3HOCTh TPUMEHEeHUs HeOpraHW4eCKWX BeljecTB B
TIPOMBILIIEHHOCTH U B OBITY C TOUKH 3peHUsI COOTHOLIIEHUS PUCK-TIONb3a;

c(OpMHUPOBAHHOCTH B/a/|eHUsI CUCTEMOM 3HaHUM O MeTo/lax HayuHOTrO MO3HaHUS SIB/IeHUM
TIpUPO/bI — HabJIroJeHre, U3MepeHre, Mo/le/TMPOBaHue, IKCTIepUMEHT (peasTbHbIN U MbIC/IEHHBIN),
UCTIONb3yeMbIX B eCTeCTBEHHbIX HayKaX, YMeHMs I[pUMeHSTb STW 3HaHUA [pU
9KCIIePUMEHTa/IbHOM HCC/e/JOBaHUM BeIeCTB M [ji1 OOBbsICHEHUs XUMHUYeCKUX SIBJIeHUH,
VMeHOIMX MeCTO B IPUPO/ie, MPaKTUUECKOM ZlesTeIbHOCTH YesloBeKa U B [0BCeJHEBHOM >KH3HUY;

C(OPMHPOBAHHOCTb YMEHHSI BbISIB/IATH B3aUMOCBSI3b XUMUUECKUX 3HAHUM C MOHATUSMU U
TIpe/ICTaB/IEHNsIMU  JIDYTUX eCTeCTBeHHO-HAayYHbIX TMpeAMeTOB [y 0Oojiee  OCO3HAHHOTO
TIOHMMaHUsI MaTepuabHOTO eIMHCTBA MUPa;

c(OpMHUPOBAHHOCTb YMEHUsI POBOAUTEL PACUETHI: C UCTIOIb30BaHMEM MOHITUN «MaccoBast
JI0J1s1 BeIlleCTBa B PaCTBOpPe» U «MOJIsIpHasi KOHLIEHTPAL[Ms»; MacChl BelllecTBa WM 00bEéMa rasa o
M3BECTHOMY KOJIMUECTBY BellleCTBa, Macce WM 00BbEMY OJHOTO M3 YYacTBYIOLIMX B peakliu
BellleCTB; TeIJIOBOro 3(peKTa peakl{y; 3HaUeHHsl BOJOPOJHOr0 [T0Ka3aTe/isl paCTBOPOB KUCJIOT U
Iesloueil C WM3BECTHOM CTeleHbI0 [AMCCOoLMali; Macchl (00béMa, KO/IMYecTBa BeIlecTBa)
MPO/IYKTa peakijuy, ecjii OHO U3 UCXOJHBIX BellleCcTB /laHO B BHJe PacTBOpa C Orpe/ie/éHHOU
MaCCOBO# io/ieli pacTBOPEHHOTO BeleCTBa WY /IaHO B M30BITKe (MMeeT TIPUMeCH); J0JIH BbIXO/a
MPO/IyKTa peaklyu; 0O bEMHBIX OTHOLIIEHHH ra30B;

c(OpMHUPOBAHHOCTb YMEHHM: CaMOCTOSITe/IbHO TJIaHUPOBATh M MPOBOAUTH XUMHUeCKU
9KCTIepuMeHT (TIpoBe/ieHre peakLiii MIOHHOTO0 0OMeHa, TIoTBepXK/jeHre KaueCTBeHHOT0 COCTaBa
HeopraHUuYecKuXx BelleCcTB, OIpe/ie/ieHe Cpe/ibl PaCTBOPOB BeLLeCTB C NTOMOLLbI0 UHUKATOPOB,
y3yueHWe BJMSHUSA pPa3/IMYHbIX (DaKTOPOB Ha CKOPOCTb XUMMUECKOW peaklldy, pelleHue
SKCIIePUMeHTa/bHBIX 33/jau 1Mo TeMaM «MeTamiel» U «HemeTtanb») ¢ coOmoZieHneM TpaBUT
Ge3omacHoro obpaillieHusi C BelljeCTBaMU W j1ab0paTOpHBIM 000OpyZOBaHWEM, (HOPMYJ/TUPOBATh
Le/ib  UCCAe/JOBaHUsl, TPeJCTaB/IsATh B pa3IMyHOM (opmMe pe3ynbTaTbl 3SKCIIEPHUMEHTa,
aHa/IM3UPOBATh U OL|eHUBATh UX JOCTOBEDPHOCTb;

c)OopMUPOBAHHOCTb YMEHHMIA: COOJTFO/IaTh MPaBUJIa TI0JIb30BAHUSI XUMUYECKOUW TIOCYJI0N U
nabopaTopHbIM 000py/J0BaHKeM, o0OpallieHusl C BellleCTBaMU B COOTBETCTBUU C MHCTPYKLIUSIMHU T10
BBITIOJTHEHUIO J1a00paTOPHBIX XUMHUUECKHUX OIbITOB, SKOJIOTMUECKH 1iesieco00pa3Horo NnoBefieHust
B OBITY U TPYZOBOW [esTe/bHOCTU B Lie/IsIX COXPaHEHHs CBOEro 3/l0pOBbs, OKpY)Karolien
NIPUPOJHOM Ccpefbl U JOCTWKEHUs e€ yCTOMUMBOIO pas3BUTHS, OCO3HaBaTb ONACHOCThb
TOKCUUECKOTO [IeCTBUSI Ha >KUBble OpraHU3Mbl OIpeJie/IéHHbIX HeOpraHWYeCKHUX BeleCTB,
NOHUMas CMbICII rokasaress ITK;

Cc(OPpMHUPOBAHHOCTb YMEHHWM: OCYIIeCTB/ATh Lie/ieHarpaB/ieHHbI TOUCK XUMHUeCKou
MHpOpPMaLIMK B pa3/MUHbIX MCTOUHWKAX (HayuHas M yueOHO-HayuHasl JMTepaTypa, Cpe/CTBa
MaccoBo uH(opmailuu, VHTepHeT W JApyrue), KpPUTHUECKH aHAIU3UpPOBATh XUMUYECKYIO



uH(OpMalLMio, TiepepadaThiBaTh €€ U MCIO/b30BaTh B COOTBETCTBUU C MOCTAB/IEHHON yueOHOMU
3a/iaueil.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC
Ko/muecTBo yacos JJIeKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (iudposBbie)
KoHTpo/1bHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/bHbIE
e paboTsI paboThI
pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[TpenmMeT opranryeckoit xumun. Teopusi
1.1 CTp OAEHI/IH op raHUYeCcKux coe I/IHEHI/II‘E A.-M 8 Bubmiorexa IOK
' P P a T https://m.edsoo.ru/d69df650
Bytneposa
Wtoro no pa3zpeny 8
Pa3pen 2. YrieBoaopoabl
21 [IpenenbHbie yrieBOAOPO/bI — ajKaHbI, 5 bubmoreka IIOK
' LIMK/I0A/IKAHBI https://m.eds00.ru/d69df650
29 HenpepenbHble yrieBogoOpObl: anKeHbl, 14 1 bubmmoreka IIOK
' asIKaJIueHbl, aJIKUHbBI https://m.edsoo.ru/d69df650
bubnroreka LJOK
2. A
3 POMATHUECKHE YII€BOJ0PO/p! (aperb) 8 https://m.edsoo.ru/d69df650
24 [IpypoaHbIe UCTOYHUKHU YT/1€BOLOPOJOB U UX 4 Bbubmmoreka LIOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubnmroreka LJOK
2.5 ["anoreHnporsBoHbIe YIIeBOLOPOOB 4 1 hitps://m.edsoo.r/d69df650
Wtoro no pasgeny 35
Pa3pen 3. Kuciopoacoaepixaijue opraniyecke coeuHeHUs
3.1 Criupthl. deHon 11 1 bubmoTeka [IOK



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

https://m.edsoo.ru/d69df650

KapOoHubHbIe COeZIUHEHUST: aTbAerubl U

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



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 K/ITACC

KomuecTBo yacoB JJIeKTPOHHBIe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne /i KonTposbubie | IIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI paboThI
pecypchl
Paspen 1. Teopernyeckue 0CHOBbBI XUMHUH
Ctpoenue aToMa. [Teproanueckuii 3aKoH
bubmoreka LJOK
1.1 u [leprorueckasi cicTeMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
snemeHToB [I. 1. Menpeneesa
1 Crpoenue BeljecTBa. MHoroobpasue 1 1 bubnuoreka IIOK
' BELIeCTB https://m.edsoo.ru/2dd5724
bubnmoreka IIOK
1.3 X 19 1 3
MMHTAECKHE PEakiiuit https://m.edsoo.ru/2dd57{24
Wtoro no pa3zpeny 39
Pa3pen 2. Heoprannueckasi XuMus
bubmoreka IIOK
2.1 H 1 1
CMETAIIR! 3 3 https://m.edsoo.ru/2dd57{24
bubmioreka LJOK
2.2 Meranet 23 1 2 https://m.edsoo.ru/2dd57{24
Nroro nio pa3geny 54
Pa3zpen 3. XuMusa H XXU3Hb
31 MeTtozb! 1103HaHUs B XUMUU. XUMUS U 9 bubmoreka LIOK
' JKH3Hb https://m.edsoo.ru/2dd57{24
Wroro no paspeny 9



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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102




ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
Ko/muecTBo yacoB
No J/IeKTPOHHBIE LU(POBbIE
Tema ypoka KonTpo/sibHble | IIpakTHyeckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChI
padoThI paboTsI
[IpesMeT 1 3HaUeHHe OPraHUYeCKOU
1 XVMUH, TIpeJiCTaB/eHre 0 MHOroo6pasuu 1 Bubmiorexa IOK
» TIPEA N p https://m.edsoo.ru/3686e6£5
OpraHu4ecKUX COoeJMHeHUN
ONeKTPOHHOe CTPOeHHUe aToMa yryiepozja
2 (OCHOIEHOE u Bo3l6) 6HHOe COZTOHEH;[:) 1 Bubmotexa OK
YA ' https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BO3MOKHOCTH aToMa yrjepoja
XyMuyyeckasi CBsi3b B OpraHM4eCKUx
3 coeuHeHUsIX. MexaHU3MbI 00pa30BaHUs 1 bubmoteka LIOK
KOBAJIEHTHOU CB$31, CITIOCOOBI pa3pbIBa https://m.edsoo.ru/8d39f5c8
CBsI3ed
4 Teopusi CTpoeHrs OpraHuYeCcKux 1 Bubmioreka IJOK
coeguHenn A. M. Byrtneposa https://m.edsoo.ru/9e595cb8
Buapl usomepuu: CTpyKTypHas,
5 MIPOCTPaHCTBeHHAas. DJIeKTPOHHbIEe 1 bubmoteka LIOK
3¢ deKThI B MOJIeKYJlaX OpraHuueCcKUx https://m.edsoo.ru/b0e61661
CcoeIMHEeHUM
[TpencraBneHue o KaaccupyKaLuu U
6 CI/?CT'EE[EMaTI/IIIECKaH HOMEHK?;EIT LIa (IUPAC) 1 Bubmorexa [JOK
P https://m.edsoo.ru/c212dd21
OpraHuuYecKuX BelllecTB
7 Krnaccudukanys peakijuii B opraHu4ecKou 1 bubnuoreka IIOK
XUMHUU https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/3686e6f5
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CuctemaTu3saius 1 000611ieHre 3HaHUH 110

bubnuoreka IIOK

8
TemMe https://m.edsoo.ru/87a37cab
AnKaHbBI: TOMOIOTUYECKUH Psifi, 00ITiast

9 (dhopmyJsia, HOMEeHK/IaTypa U U30Mepus, bubmoreka IIOK
3JIEKTPOHHOE U MPOCTPAaHCTBEHHOe https://m.edsoo.ru/25a14636
CTpPOeHHe MOJIeKYJI

10 du3nueckre U XMMUUeCKre CBOMCTBa bubmoreka [IOK
aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxzeHre ankaHOB B Mpupo/e.

bubnmoreka LJOK
11 Crioco0bI 1oJTyueHust ¥ IpUMeHeHre
https://m.edsoo.ru/259b0a5b
aJIKaHOB
Luknoankansl: obirast popmyiia,

1 HOMEHK/IaTypa ¥ U30Mepusi, 0COOEHHOCTH bubmoteka LIOK
CTPOEHUS M XUMUUYECKUX CBOWCTB, CITOCOOBI https://m.edso0.ru/156730d2
MOJTyYeHUs1 ¥ IPUMeHeHue
Perenne pacuéTHbIX 3a/1a4 Ha
orpeiesieHue MOJIeKY/ISIpHON (hOpMYJIb

13 OpraHUuyeCcKoro BeljecTBa I10 MaCCOBbIM bubmoreka LJOK
JOJIsIM aTOMOB 3JIEMEHTOB, BXOJALLIUX B €ro https://m.edsoo.ru/bf84d8eb
cocraB. Cucremaru3sanus 1 060061eHre
3HaHWM 10 TeMe
AJIKeHbI: TOMOJIOTUYECKUM psifi, ob1ast
¢dbopMysia, HOMEHK/aTypa, 3/IeKTPOHHOE 1

14 IpOCT aH,CTBEHHOE CT oe’HHe MOJIeKYJI bubmotexa IOK

pocTp P i https://m.edsoo.ru/273b0ale
CTpyKTypHas ¥ LIUC-TPaHC-U30MepUsl
aJIKeHOB
15 dusnueckue U XUMUYeCKHe CBOMCTBA Bbubmoreka LIOK

asnkeHoB. [IpaBuino MapKOBHUKOBa

https://m.edsoo.ru/21069ccd



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/87a37cab

Crioco0bl MoJiyueHusd U MpuMeHeHure

bubnuoreka IIOK

16
aJIKeHOB https://m.edso00.ru/665dc058
[MTpakTrueckast pabota Ne 1 1o Teme
17 "[losniyueHure 3TH/IeHa U U3yUYeHHeEe ero Bubmorexa [IOK
. Y R y https://m.edsoo.ru/0941eed8
CBOMCTB
PerieHue pacuéTHbIX 3a/iau Ha
18 orpeiesieHHe MOJIEKY/ISIPHOM (hOpMYJIbI Bubmorexa OK
beA ymp pMy https://m.edsoo.ru/e9ea9921
OpraHUYecKOoro Bell[eCTBa
AsKaiieHbl: CONPSDKEHHBIE,
bubnmoreka LJOK
19 W30/IMPOBAHHBIe, KYMY/IHPOBAaHHbIE.
https://m.edso00.ru/04298c0a
Oco6eHHOCTH 3/IEKTPOHHOTO CTPOEHHSI
20 XHUMHUUeCKHe CBOMCTBA COMPSKEHHbBIX bubnmoreka LIOK
[INeHOB https://m.edsoo.ru/e561253d
91 Crioco6bI rosiyueHUst ¥ IpUMeHeHre bubnuoreka IIOK
a/IkaJJeHOB https://m.edsoo.ru/1aa81660
AJTKWHBI: TOMOJIOTUUeCKUi psifi, obirjast
0 (opMysia, HOMEHK/IaTypa, 3/IeKTPOHHOE 1 bubmioreka LIOK
[IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, https://m.edsoo.ru/68b6cc4c
(u3uyecKre CBOMCTBA
23 XUMHUUeCcKue CBOMCTBA allKWHOB Bubmotexa OK
https://m.edsoo.ru/23493a93
24 KauecTBeHHbIe peakl[U1 Ha TPOMHYIO CBSI3b bubmmotexa IOK
peaxt PoHHy https://m.edsoo.ru/7b1c48da
’e Crioco6bI rosiyueHUst ¥ IpUMeHeHre bubnuoreka IIOK
aJIKUHOB https://m.edsoo.ru/a6f9alea
%6 Perienue 3asau: pacuéTsl 10 ypaBHEHUIO bubmoreka IIOK
XUMUYEeCKOMW peakiuu https://m.edsoo.ru/5db8e526
27 CucteMaTu3aiys ¥ 000011IeHre 3HaHUH T10



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/e9ea9921
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TEeEMe

ApeHbI: TOMOJIOTHYECKUH psif, 00IIiast
¢dbopmyna, HOMeHK/IaTypa. DJIeKTPOHHOe U

28 TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY/T Bubmorexa OK
POCTD P y https://m.edsoo.ru/a92a7094
6eH30s1a U ToJ/yoNa, UX pU3NUeCcKre
CBOMCTBa
79 XHMUUeCKre CBOMCTBA apeHOB: peakluu bubmoreka [IOK
3aMelLeHUs https://m.edsoo.ru/a44alae4
XuvMuryeckue CBOMCTBA apeHOB: pPeaKLuu
P peaidi bubmmoreka LIOK
30 [IpHUCOeJUHEeHNs, OKUC/IeHre TOMOJIOIOB
https://m.edsoo.ru/a44alae4
OeH3oa
31 Ocob6eHHOCTH XUMUUECKHUX CBOMCTB bubnmoreka LIOK
CTHUpOJIa https://m.edsoo.ru/d5018a54
Perrenne pacuéTHbIX 3a/1a4 Ha
32 orpe/iesieHHe MOJIeKY/ISIPHOU (opMyJibl bubmorexa [JOK
PeA YIp My https://m.edsoo.ru/53461a2c
OpPraHUYeCcKOoro BelllecTBa
33 Crioco6bI 1o/TyueHust ¥ IpUMeHeH e bubmmoreka IIOK
apeHoB https://m.edsoo.ru/6£717d09
34 I'eHeTnyeckasi CBA3b MeXXy pa3/IMuYHbIMU
KJIaCCaMH yIJIeBOLOPO/OB
PacyéThl M0 ypaBHEHUSIM XUMUUYECKUX
35 peakiuii. CucteMaTu3anys U 00001eHe
3HaHWM M0 TeMe
36 [TpupogHslii ra3. [TonyTHble HeTsAHBIE
rassl
37 KameHHbI1 yromb v pOAYKThI €r0 bubnuoreka IIOK
riepepaboOTKH https://m.edso0.ru/69b3398b
38 HedTb 1 criocobrI eé riepepaboTKHy. bubmorteka LJOK



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
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[TpuMeHeHMe TIPOIYKTOB TiepepaboTKu
HepTH

https://m.edsoo.ru/21f9de78

I'eneTnueckasi CBA3b MeXAy pd3/IMUHbIMU

39
KJIaCcCaMH yIJIeBO0PO/IOB
["ajoreHONpoOU3BO/IHBIE YI/I€BOAOPO/OB:
40 3/1eKT OHH(IJ)e CT O'ZHI/IE'yea Ifnp - Bubmiorexa [IOK
P POBHHE; peart https://m.eds00.ny/82b4d759
3aMelLLeHus rajoreHa
[HelicTBHe 1ienouel Ha
41 rajioreHnpor3BoAHbIe. B3aumopencTeue
JIMrajioreHasKaHOB C MarHUeM U LIMHKOM
42 Cucremarusanys 1 000011ieH1e 3HaHKUH 110 bubmuoreka LIOK
paszeiny "YrieBosoposbl” https://m.edso00.ru/20e89f22
43 KonTtposnrHast pabora o Teme bubnuoreka IIOK
"Yrnesogopons!" https://m.eds00.ru/95c9e298
[TpenenbHbIe OIHOATOMHbBIE CITUPTHI:
rOMOJIOTMYeCKUH psif, obias popmyiia,
44 CTpOeHue MOJIeK le i30M]j I/Iﬂq) o Bubmorexa OK
P Y puA, https://m.edsoo.ru/df04c5cd
HOMEHK/IaTypa, K/1acCu(uKaLys,
(u3uyecKre CBOMCTBA
45 XyMUyecKue CBOMCTBa NpeZe/bHbIX bubmoteka LIOK
OZHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI 1osTyueHust ¥ IpUMeHeHHe bubmoreka LIOK
OJJHOATOMHBIX CIIUPTOB https://m.edso00.ru/484100000000000
[TpocTblie 3¢Mpbl: HOMEHKIAaTypa 1
P utp yp bubmoreka LJOK
47 130MepHsi, 0COOEHHOCTH (PU3NUECKUX U
. https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
48 MHoOroaToOMHbIe CITAPTHI: STUIEHTJIUKO/b U bubmoreka LJOK

TJINLEPHH, UX (l)I/I3I/IIJECKI/Ie n XUMH4yecKue

https://m.edsoo.ru/ee4d84aa
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CBOUCTBa

49 CriocoObI 1oJTyueHHst ¥ IpUMeHeHHe bubmoreka IIOK
MHOT'0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 deHO: CTpOeHHe MOJIeKYIbl, PU3ndeckue bubmmoreka LIOK
cBolicTBa. TOKCUYHOCTH (heHos1a https://m.edsoo.ru/2ce726f8
bubnmoreka LJOK
51 XuMuyeckue CBOMCTBa (eHosa
¢ https://m.edsoo.ru/037ca5f9
£ CriocoObI 1oTyueHust ¥ IpUMeHeHre Bbubmoreka [IOK
denHona https://m.edsoo.ru/c77ddf4c
ITpakTrueckasi pabota Ne 2. Perierne
53 9KCIIepUMeHTAa/IbHBIX 3a/1a4 I10 TemMe bubmotexa OK
. P . s https://m.edsoo.ru/fd0ced09
CrupTbl ¥ eHObI
c4 Cucremarusarys 1 000011ieH1e 3HaHKUH 110 Bbubmoteka LIOK
TemMe https://m.edsoo.ru/1810cb9b
AsbJierusibl U KeTOHBI: 3/IEKTPOHHOE
o5 CTpoeHHe KapOOHUTbHOM TPYTIIbI; bubmmoreka IIOK
romMoJioruueckue psifibl, obirast popmyiia, https://m.edsoo.ru/b139beaa
M30MepHsi U HOMEeHK/IaTypa
56 Anbaeruzibl ¥ KeTOHbI: pU3nUecKue bubmoreka IIOK
CBOMCTBA; peakLiui NMprUCcoeUHeHUsI https://m.edsoo.ru/c887425c¢
57 Peak1iyi1 OKMC/1€HHS U KaueCTBeHHbIe bubmoreka LIOK
peakLu ajbJerui0B U KeTOHOB https://m.edsoo.ru/a393baad
cg CriocoObI 1o/TyueHHs anbeTU0B U bubnuoreka LIOK
KeTOHOB https://m.edsoo.ru/520d1c51
O/IHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBBIE
bubmoreka LJOK
59 KHUCJIOTbI, 0COOEHHOCTH CTPOEHUS MX

MOJIEKYJT

https://m.edsoo.ru/fecOb113
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V3omepusi 1 HOMeHK/IaTypa KapOOHOBBIX

bubnuoreka IIOK

60 .
KHUCJIOT, UX (hr3nyecKre CBOMCTBA https://m.edsoo.ru/700cc87b
61 XyMHyecKre CBOMCTBa Npe/e/bHbIX bubmoreka LIOK
OJJHOOCHOBHBIX KapOOHOBBIX KUC/IOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHOU
62 KHAC/IOTEL. MHOTOOOpasue KapOOHOBBIX Bubmiorexa LIOK
' P P https://m.edsoo.ru/bb31be71
KUCTIOT
OcobeHHOCTH CBOMCTB: HeTpe/ieIbHbIX U
apoMaTU4YeCKHUX KapOOHOBBIX,
bubnmoreka LJOK
63 IMKapOOHOBBIX, TH/IPOKCUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucnot. [IpefcraBuTeny BBICIINX
KapOOHOBBIX KHC/IOT
64 [ToHsATHE O MPOM3BOAHBIX KAPOOHOBBIX bubmoteka LIOK
KUCJIOT https://m.edsoo.ru/0d162d9d
65 Crioco06bI rosiyueHUst ¥ IpUMeHeHre bubnuoreka IIOK
KapOOHOBBIX KHUC/IOT https://m.edso0.ru/7c065c9d
CnoykHble 3(PUPBI: TOMOJIOTUUYECKUN psif,
66 obas ¢o $ Jfa r3oMepus U - Bubmorexa OK
. pMy~a, P https://m.edsoo.ru/adfffe6d
HOMeHKJ/IaTypa
67 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoteka LIOK
3¢upoB https://m.edsoo.ru/ad6b94b2
PelieHne pacuéTHbIX 3a/lau: 110 YpaBHEHUIO
68 XUMUYECKOHN peakl{iH, Ha omnpe/iesieHre
MOJIEKYJIIPHOU (hOpMYJIbl OPraHu4ecKoro
BelllecTBa
[MTpakTrueckas pabota Ne 3. Pemenue
bubnmoreka LJOK
69 9KCIIepUMeHTAa/IbHBIX 3a/1a4 I10 TemMe

"Kap6oHoBbie Kuc/0Thl. CrioxKHbIe 3QUpbI"

https://m.edsoo.ru/486671fb
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JKupbr: cTpoeHue, pusnueckye u

bubnuoreka IIOK

70 o
XUMHUUeCcKre CBOMCTBA (TUAPO/IN3) https://m.edsoo.ru/a19c5b98
Oco6eHHOCTH CBOMCTB »KUPOB,
71 COZiep’KalluX OCTaTKX Herpe/e/bHbIX Bubmorexa OK
ACPRAIR PeA https://m.edsoo.ru/b0331922
JKUPHBIX KUCJIOT. 2KUPBI B IpUpOe
MpbUia Kak COJTH BBICIIMX KapOOHOBBIX
7 KUCJIOT, UX Motolijee AeiicTBre. [ToHsiTHE O bubmoreka [IOK
CHMHTEeTHUUYEeCKHUX MOIOIIUX CpeJiCTBax https://m.edso0.ru/3c566565
(CMCQ)
['eneTnueckasi CBA3b yryIeBOJOPOAOB U
73 KUCJIOPOCoZieprKa Izlx 0 rainieﬁxmx Bubmiorexa [IOK
PoACoAEpa P https://m.eds00.ru/56790c96
BellleCTB
74 PacuéTel N0 ypaBHEHUSIM XUMUYECKHUX
peakuun
75 Cucremarusarys 1 000011ieH1e 3HaHKUH 110 Bbubmoteka LIOK
Teme https://m.edsoo.ru/f8eaf2eb
OO0111ast xapaKTepyCTHKa yTeBOZIOB U
76 KJI&TCI/IQ)I/IE& I/ISIP IJ1eBO ZB (MOSO u- U Bubmiorexa [JOK
Ay A & https://m.edsoo.ru/7a9693al
roJiMcaxapuzbl)
77 MoHocaxapu/ibl: pu3rueckue CBOMCTBa U bubmoteka LIOK
HaXOXXJAeHHe B TIpUpoJe https://m.edsoo.ru/b4bdda2d
78 IIpuMeHeHue I/IFOKO3bI, €€ 3HaueHue B bubmoteka LIOK
JKU3HEeIeATeIbHOCTH OpraHnu3Ma https://m.edsoo.ru/5e61122d
rcaxapyu/bl: caxapo3a, MajbTo3a 1
79 faKTo3ap }'Iqaxo EIEI/IE B [IpUpPOJie U bubmmorexa OK
' A PHPOA https://m.edsoo.ru/eb0384e7
MPUMEHEeHHe J1CaxapuioB
80 [Tonvcaxapupl: CTpOeHHE MaKpPOMOJIEKY I, bubmoreka LJOK

(du3uyeckre U XMMUYeCcKre CBONCTBa,

https://m.edsoo.ru/72a04508
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MMpUMeHeHne

81 IToHaTHe 00 UCKYCCTBEHHBIX BOJIOKHAX Brbmorea LIOK
y https://m.eds00.ru/6216¢766
PellieHre pacueTHbIX 3a/ja4 Ha
82 oIripefiesieHHe 10U BbIX0Za IMPOAYKTa Brbmorea LIOK
PEA A Ad TIPOAY https://m.edsoo.ru/7fde47ef
peakLuy OT TeOpeTUYeCKU BO3MOKHOIO
83 Cucremarusarusi 1 000011ieHre 3HAHUH 110 bubmoTeka LIOK
paszeny https://m.edsoo.ru/08d4364c
KonrposnbHas paboTa o Teme
84 "Kucnopoaconepskaiijye opraHuueckKye Brbmorexa LOK
POA N AeprKal P https://m.edsoo.ru/42c6678e
coeZIMHeHUsI
AmMuHBI: Knaccudukaiysi, CTpoeHue
85 MoJIeKyJ1, 001riasi popMyia, U3omepusi Bubmaorexa IOK
Y7L, OO pMy7a, E) ’ https://m.edsoo.ru/efa7e6ca
HOMEeHK/IaTypa 1 ¢pu3nuyecKue CBOWCTBa
86 XuMHUUecKue CBOMCTBa anrpaTUUecKuX bubnuoreka LIOK
aMUHOB https://m.edsoo.ru/1bc5cf80
87 AHWIWH: CTpOeHHe aHW/IMHA, 0COOeHHOCTH bubnuoreka IIOK
XAMHUYECKUX CBOMCTB aHU/IMHA https://m.edsoo.ru/39cd21f1
a8 Crioco6bl TI0/TyueHust ¥ IpUMeHeH e bubmoreka IIOK
anugpaTUYeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMVHOKMC/IOTBL: HOMEHKJ/IaTypa 1
89 n3omepus, pr3nyeckKre CBOMCTBA. bubmoteka LIOK
OtpenbHble TIpeICTaBUTENN (- https://m.edsoo.ru/d1773e80
AMHHOKHCJIOT
XUMMYECKHe CBOHMCTBA aMHUHOKHUC/IOT, UX
bubnmoreka LJOK
90 O10/I0rMUeCcKoe 3HaueHre aMUHOKHUC/IOT.
https://m.edsoo.ru/77df705a
CuHTe3 U Ti/IpoJin3 MenTUI0B
91 Benku Kak MpUpO/IHbIE TIOJTUMEDBI; bubnmoreka LJOK
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CTPYKTYpbI O€/IKOB

https://m.edsoo.ru/429e9899

bubnuoreka IIOK

92 XumHueckue CBoMcCTBa 6e/KoB
https://m.edso0.ru/6237306d
A3oTcozeprkalijye reTepoLuKINUecKye
93 coesvHeHUs. Hyk/ieHOBbIe KUC/IOTBI: Bubmorexa IOK
A Y ' https://m.edsoo.ru/521d1431
COCTaB, CTPOeHHe U Orosoruyeckasi posb
[MpakTrueckast pabota Ne 4. Perienue
94 9KCIePUMEeHTA/IbHBIX 3a/ia4 I10 TeMe bubmoreka LIOK
"A30TCojeprKalljie OpraHuyecKye https://m.edsoo.ru/8e3c02d1
coelMHeHUs"
[MTpakTrueckast pabota Ne 5. Perenue
95 9KCIIepUMeHTAaIbHbIX 3a/jau 10 TemMe bubmoreka [IOK
"PacrniosHaBaHKe OpraHUyeCcKux https://m.edsoo.ru/bde3fdf6
coelMHeHU"
KonrposnbHas paboTa o Teme
96 "A30TCojeprKalljie opraHuyecKue Bubmiorexa [IOK
A p" o P https://m.edsoo.ru/ce561bc7
COeJJMHeHUsI
OCHOBHBIE NOHATUSI XUMUH
97 BbICOKOMOJIEKYJIIPHBIX COeIUHEHUN U bubmoteka LIOK
MeTOZbI UX CUHTe3a —II0uMepusanus U https://m.edsoo.ru/7aa63ebd
MOJIMKOH/IeHCaLus
08 [Tnactmacchl. YTunu3anus v nepepaboTka bubmoreka LJOK
IJ1aCTHUKa https://m.edsoo.ru/82242e0f
99 DnacTtomepsbl: HaTypabHbIN bubnuoreka IIOK
CHHTeTUUeCKUe Kayuyku. Pe3rHa https://m.edso0.ru/246103ec
BonokHa: HaTypanbHble, UCKYCCTBEHHbIE,
bubmmoreka IIOK
100 cuHTeTUdeckue. [loMmepsl crieruaabHOro

Ha3HAYeHUsA

https://m.edsoo0.ru/5963a601
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[TpakTuueckasi pabota Ne 6. PerieHue

101 SKCIIepUMEHTAJILHEIX 3a/1au I10 TeMe 1 Bubmiotexa LIOK
p i https://m.edsoo.ru/3aebd77a

"Pacrio3HaBaHue I1J1lacTMaccC U BOJIOKOH"
O06o011IeHMEe U CHCTeMAaTH3al[Us

102 M3y4eHHOro MaTtepuasa 1o Teme 1 Bubnmorexa [JOK
N y P . https://m.edsoo.ru/6a22b1e8

BbicokOMOsieKy/IsipHbIe COeJUHeHHs
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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11 K/TACC

Ko/sinuecTBo uacos

Ne O/1eKTpoHHbIe H(POBbIe
Tema ypoka KonTposibHbie | IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypPChI
paboThI padoThI
1 AtoMm. CocTaB aTOMHBIX fiZiep. 1 bubmoTeka [IOK
XuMryeckuii aemeHT. M30TorbI https://m.edsoo.ru/59c112ee
) CrpoeHue 3/1eKTPOHHBIX 000/10UeK 1 bubmmoreka IIOK
aTOMOB, KBAaHTOBbIE UHCJ/Ia https://m.edsoo.ru/b4d9fffa
3 Knaccudukaryss XuMuueckux 371eMeHTOB 1 Bubnuoreka IIOK
(s-, p-, d-, f-3memeHTHI) https://m.edsoo.ru/61294af9
4 PacripeziesieHre 3/1eKTPOHOB 10 aTOMHBIM 1 Bbubmmoreka LIOK
opbuTanam https://m.edsoo.ru/f5f750fe
ONeKTPOHHbIE KOH(PUrypalu aTOMOB
P urypan ) bubmmoreka LIOK
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
https://m.edsoo0.ru/8149e846
COCTOSIHUU
5 OneKTpOHHbIe KOHGUTYPALIMA HOHOB. 1 bubmoTeka [IOK
DJIEKTPOOTPHULIATE/TbHOCTh https://m.edsoo.ru/a0764b24
[Tepuoaunueckuii 3akoH U Ileproanueckas
. cucTeMa XUMHUYeCcKux sy1eMeHToB /1. 1. 1 Bubmioreka IIOK
MeHjeneeBa, CBsi3b C COBpeMeHHOMU https://m.eds00.ru/16957c01
Teopuel CTPOeHUs1 aTOMOB
3aKOHOMEpHOCTH U3MeHeHUsI CBOMCTB
8 XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka IIOK
UMU TPOCTBIX U C/IOXKHBIX BelLeCTB I10 https://m.edsoo.ru/f8468927
rpyIiraM v repuozam
9 Cuctemaru3aiys 1 000011IeHre 3HaHUH 1 bubmmoreka IIOK
o TemMe https://m.edsoo.ru/8fad2942



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee

BI/I,qu XUMMUYECKOM CBSI3U. MeXaHH3MbI
o6paaoBaH1/m KOBaJIeHTHOM CBSI3M.

bubsmoreka IIOK

10
BopgopopHas cBsA3b. MeXMoJieKyisipHbIe https://m.edsoo.ru/5a8072af
B3alMO/IeCTBUS
BasieHTHOCTB ¥ BajileHTHbIE BO3MOXXHOCTH
1 aToMoB. CBsI3b 3/IEKTPOHHOM CTPYKTYPbI bubmmoreka IIOK
MOJIEKYJI C UX FeOMeTPHUUeCKUM https://m.edsoo.ru/3d2ca093
CTpOeHHeM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX Bubmioreka IIOK
COeZIMHeHUSX: COCTaB U HOMeHKJ/IaTypa https://m.edsoo.ru/8c66b12a
BeiiectBa MOJIeKy/IIpHOTO U
13 HEMOJIeKYJ/IIPHOIO CTpoeHUs. THuIibl Bubmioreka IIOK
KPUCTA/IJTIMYECKUX PELIeTOK U CBOMCTBA https://m.edsoo.ru/e167635b
Bell|eCTB
14 [ToHaTre o0 AUCTIEPCHBIX CUCTeMaX. bubmmoreka LIOK
[IpencraBieHve 0 KO/UIOWAHBIX PaCTBOpPax https://m.edsoo.ru/da2c70e4
WctrHHBIE pacTBOPBI: HACKILL[EHHbIE U
15 HeHachbIllleHHbIe, paCTBOPUMOCTb Bubmmorexa TIOK
o P P ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl
16 CriocobbI BbIpaXkeHHs1 KOHLIEHTPaL[UU bubmmoreka IIOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pelienuve 3azau ¢ UCrosib30BaHueM
17 MOHATUM "MaccoBasi [j0/1s1 paCTBOPEHHOT O Bubmaorexa IOK
"on A P P R https://m.edsoo.ru/785e0ab4
BelllecTBa", "MOJIIpHask KOHL[eHTpaLus
18 Krnaccudukaiiysi 1 HOMeHK/IaTypa bubsmmoreka IIOK
HeOpraHuuecKuXx BelecTB https://m.edsoo.ru/bf9e108d
19 CucremaTH3alisi ¥ 0000IIIeHre 3HaHUH bubmmoreka LIOK

I10 TeMe

https://m.edsoo.ru/8d2c6a3a
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KonTtposnbHast paboTa o TeMam
"CTpoeHue aToma. [leprognueckuii 3aKOH
v [lepyoanueckas cuctema XUMUUeCKUX

Bubmioreka LIOK

20
snemenToB /. 1. MenzieneeBa", https://m.edsoo.ru/70a60aa4
"CrpoeHnue BelrjecTBa. MHOroo6pasue
BelecTB"
Krnaccudukanys xuMruueckrux peakliyi B
HEOpPraHUuYecKOM U OpraHuuecKol XUMHUU.
21 3aKOH COXpaHeHMs1 MacCChl BellleCTB; 3aKOH BuGmorexa [JOK
P . ’ https://m.edso0.ru/6335cdd2
COXpaHeHUsl Y TIpeBpallleHNsi SHepruu npu
XUMUYECKUX PeakLysxX
oy TenioBble 3¢ (eKTbl XUMUYECKUX Bubmioreka IIOK
peakiuii. TepMoXuMHUUeCKre ypaBHeHUs https://m.edsoo.ru/d1db86da
Borunciienuns o ypaBHeHUsIM
23 XUMHYECKUX pPeaklyi 1 Bubmaotexa IOK
peait https://m.eds00.ru/87b13954
TePMOXHMUUECKUM YPaBHEHUSIM
CKOpOCTb XMMUYECKOU peakluu, eé
24 3aBUCUMOCTh OT Pa3/IMYHBIX (PaKTOPOB.
Karanus u kaTanmsaropsl
25 ['omoreHHbIe U reTeporeHHbIe peakLjuu
ITpakTrueckasi pabota Ne 1 110 Teme
26 "BnusiHue pa3nuuHbIX (PAaKTOPOB Ha Bubmmorexa TOK
p . p | https://m.edsoo.ru/1facaldl
CKOPOCTb XUMHUYECKOH peakLin
57 OO6paTumble ¥ HeoOpaTHUMBbIe peaki|u. bubmmoreka IIOK
XuMHUYeCKoe paBHOBeCcHe https://m.edso00.ru/30952f9b
[MTpakTrueckast pabota Ne 2 1o Teme
" Bubmioreka IIOK
28 BusiHue pa3MuHbIX (DaKTOPOB Ha

I10JIOKeHHe XMMHNUeCKOI'o paBHOBECI/IH"

https://m.edsoo.ru/3bf34el17
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SJIEKTPOJ'II/ITI/I‘JECKGH Aucconuranms.

bubmmoreka IIOK

29 CurnbHble U cylabble 371eKTPOJIUTHI.
P https://m.edsoo.ru/5f766bdf
CTerneHb JuccolAal[du
WNonnoe npoussenenue Bojabl. Cpesia
30 BO/JIHBIX EIIDCTBO §B Bogo Ao HBE/JI ) Bubmaotexa OK
A b POB. BOAOPOA https://m.eds00.ru/3966ca89
riokazatenb (pH) pactBopa
31 I'upponus cosneld. Peakium, npoTeKaroiye bubsmoreka IIOK
B pacTBOpax 37IeKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[TpakTtrueckast pabora Ne 3 110 Teme
32 "XuMHuecKye peakLjyy B pacTBopax Bubmaorexa OK
"p B P P https://m.edsoo.ru/2e3daeb0
3J1eKTPOJIUTOB
OKHUC/IUTETbHO-BOCCTAHOBUTE/IbHbBIE
. bubmioTeka 1IOK
33 peakuuy. BaxkHenivie OKUCIUTeNN U
https://m.edso00.ru/56226060
BOCCTaHOBUTE/TU
34 MeTo[;, 5/1eKTPOHHOTO (3/1EKTOHHO- bubmmoreka IIOK
HMOHHOTO0) 6anaHca https://m.edsoo.ru/fb691387
35 OJIeKTPOJIM3 PACTBOPOB M PACIl/IaBOB bubmmoreka IIOK
BelleCTB https://m.edsoo.ru/93fb97d2
36 Peruienue 3amau pa3iMuyHbIX TUTIOB Bubmaorexa OK
AaTp https://m.edsoo0.ru/5a859d16
37 Perienue 3asau pa3iMyHbIX TUIIOB Bubmiorexa [JOK
AdTP https://m.edsoo.ru/5afa265d
38 Cucremarusanys 1 0600111eH1e 3HaHUH Bubmioreka IIOK
1o Teme "XuUMHUUeCKUe peakuun'” https://m.edsoo.ru/c161eb85
39 KontposnbHast pabora o Teme Bubmioreka IIOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
40 [TonoyxeHvie HeMeTa/IOB B Bubmioreka IIOK

[Teproanuecko cucTteMe XUMHAYECKUX

https://m.edsoo.ru/8ca2dcad
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snemenToB /. 1. MeHzeneeBa u
0Cc00eHHOCTH CTPOEeHHUsI UX aTOMOB.
dusnyeckre CBOMCTBA HEMETAJITIOB

a1 Annotponusi HeMeTas/IoB (Ha TipuMepe bubmmoreka IIOK
KMCJI0pO/ia, cepbl, hocdopa U yriepoa) https://m.edsoo.ru/ef92c91c
4 Bogopo;: nonyuenue, pusnuueckue u bubsmoreka IIOK
XMMHYEeCKUe CBOUCTBA. ['uapuabl https://m.edsoo.ru/0aa8f613
I"anoreHsl: HaX0XXJAeHUE B IPUPO/IE,
A PHPOA bubmoTeka [IOK
43 croco06bl oTyyeHusi, pusnueckue u
. https://m.edsoo.ru/4e223795
XUMHYEeCKHe CBOKMCTBA
I"anoreHoBo0pobl. BaxkHeliive
44 KUC/IOPOACoZieprKalliie coeJUHeHNs Bubmiorexa OK
PoACoAEpa A https://m.edsoo.ru/6b3255e6
rajioreHoB
JlabopaTopHbIe ¥ TIPOMBILLITIEHHbIe
bubmoTeka [IOK
45 CTI0COOBI TOTYUeHHSsI Ta/IoreHOB.
. https://m.edsoo.ru/6971aca4
[IpyMeHeHue rasoreHoOB U UX COeZJUHEeHUN
[Mpaktryeckast pabora Ne 4. PelieHne
46 SKCIePUMEHTAa/IbHBIX 3a7iay 110 TemMe Bubmaotexa IOK
., P . o https://m.edsoo.ru/8b26fecd
I"anorens!
Kucnopop: nabopaTtopHbie 1
47 TIPOMBIIIJIEHHbIE CITOCOOBI MOTyueHUs, Bbubmioreka IIOK
(u3nyeckre U XUMUUeCcKre CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHHne KUC/I0pOAa U 030HA
bubmmoreka IIOK
48 OKcupl U IePOKCH/IbI
A P A https://m.edsoo.ru/5c¢8816a0
49 Pelienue 3a/1au pasmMuHbIX TUIIOB Bubmiorexa [JOK
AaTp https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0KJeHHe B IPUPOJe, CIIOCOObI bubmioTeka [IOK
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noJiyueHus1, Gu3nUecKre U XUuMHUUIecKue
CBOUCTBa

https://m.edsoo.ru/46afael6

51 CepoBozopo/, Cyibpubl Bubmaotexa IOK
POBOAOPOA, €Y A https://m.edsoo.ru/7c875999
Kucnopoacozepskalijie coeiMHeHUs
52 cepbl (p)C'qO6eiH];())CTI];Iu CBOﬁCT'E]; cepHOU Bubmaorexa [JOK
ppl- P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[MpakTrueckast pabota Ne 5. Perienue
53 SKCIIePUMEeHTAa/IbHBIX 3a/ia4 110 TemMe Bubmaotexa IOK
. P . a"/:'[ https://m.edsoo.ru/0afb05e4
Cepa u eé coeiHeHUSs
A30T: HaxoX/IeHWe B TIPUPO/IE, CIIOCOOBI
54 T0J1 LIeHI/IHstl/IBI/ILIECKI/II)e Il/)I )fI/IMI/IHECKI/Ie Bubmaotexa OK
\},7 ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPU/IbI
Kucnopogcopepxaiue coeuHeHNs
POACOACPAT . A . bubmoreka LIOK
55 a3zora. Oco6eHHOCTH CBOMCTB a30THOU
https://m.edsoo.ru/e2965afe
KUCJIOThI
56 [TprMeHeHuHe a30Ta U ero CoeIMHEHU. bubmuoreka LIOK
A30THbIe ynobpeHust https://m.edso0.ru/129f5059
docdop: HaxoXKAeHre B TIPUPO/IE,
£ crioco6bl oyyeHusi, pusnueckue u Bbubmmoreka IIOK
XuMHyeckre cBolictBa. Pochugnl u https://m.edsoo.ru/9a6b43ec
dhochuH
58 Oxkcuapl hocdopa, hochopcoaepxkaiiiye bubmmoreka IIOK
KUC10Thl. Cosu hochopHOM KMC/IOTHI https://m.edsoo.ru/c7a2d429
£g [TpumeHeHue docdopa u ero bubmmoreka IIOK
coequHeHu. PocdopHbie y100peHMs https://m.edsoo.ru/a218070a
60 ITpakTtrueckast pabora Ne 6. PemeHne bubmmoreka IIOK

SKCIIepYMMEHTA/IbHBIX 3d/]a4 I10 TeMe

https://m.edsoo.ru/8175ac3f
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"A3ot u pochop u ux coeuHeHUs"

Yrnepoj: Haxox/eHue B IPUPO/e,
aJIJIOTPOITHbIe MOAUMDUKALIWY;

bubmmoreka IIOK

61
(hu3MyecKre U XUMUUeCcKre CBOMCTBa, https://m.edsoo.ru/1eb19f9e
rpuMeHeHre
62 Oxkcup yrnepoga(Il), okcug yrinepoga(IVv), bubsmoreka IIOK
yroJibHasg KHUCJ/I0Ta U eé CoJIu https://m.edsoo.ru/dba58adf
63 PeluieHue 3a/1au pas3/iMuHbIX THUIIOB Bubmaotexa OK
AdLD https://m.eds00.ru/6029b609
KpemHuii: HaxoxeHUe B IpUpoje,
64 c1foc061>1 TO qﬁm qmamzefmfe u Bubmorexa LIOK
y o https://m.edsoo.ru/143558ab
XUMHYEeCKHe CBOWMCTBA
65 Oxkcup kpemuusi(IV), kpemHUeBast bubmmoreka LIOK
KHMCJIOTa, CUIUKAThI https://m.edsoo.ru/3170e7b1
. bubmoTeka 1IOK
[IprMeHeHre KDeMHUS U ero COeJMHEeHUN.
66 https://m.edsoo.ru/393cdac0
Crek/o, ero nosiyyeHue, BU/ibl CTEK/Ia
https://m.edsoo.ru/5823cefb
67 Perienvie 3a/1au pas/iMuHbIX TUIIOB Bubmorexa LIOK
Aadp https://m.edsoo.ru/b624{801
68 Cucremaru3anys 1 00001IeHre 3HaHUH bubmmoreka LIOK
ro teMe "HemeTtasibr" https://m.edsoo.ru/6e864db5
69 KonTtposnrHast pabora o Teme Bbubmorteka IIOK
"HemeTasbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJILHON bubmmoreka IIOK
paboThI, KOPPEKI[HS OIITMO0K https://m.edsoo.ru/2b7e9510
71 [Tono>xenue MetasnnoB B [leproguueckoit bubmioTeka [IOK

cucremMe XMuMHUYeCKHUX 3JIEMEHTOB.
OcobeHHOCTH CTPOEHUS 3JIEKTPOHHBIX

https://m.edso0.ru/9839c16¢
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000/10u€K aTOMOB METa/I/IOB

79 OOb1iue ¢pusrueckre CBONWCTBA METaJI/IOB. bubmmoreka IIOK
[TpumMeHeHMe MeTa/l/IoB B OBITY ¥ TEXHHUKE https://m.edsoo.ru/51dac9d3
73 CruiaBbl MeTasu10B. Koppo3us meTasnioB Bubmorexa [JOK
https://m.edsoo.ru/42b872e3
74 Perienue 3az1au pa3/iMyHbIX TUIIOB Bubmuorexa [JOK
https://m.edsoo.ru/e3de37b6
ONeKTPOXUMUYECKUH PsiJ HalpsKeHUM
75 MeTassioB. O6IIHe CriocoObl TIOTyUeHust Bubmaorexa OK
https://m.edsoo.ru/94eb377a
MeTa/lIoB
OO011jas1 XapaKTepuCcTUKa MeTasuioB [A-
rpynns! [leproanueckoit cucTeMsl
76 XMMHUYECKHUX 371eMeHToB. Hatpuii 1 Bbubmioreka IIOK
KaJIui: nojiyueHue, (pusnueckue 1 https://m.edsoo.ru/e12c26b3
XMMHUYECKHe CBOMCTBA, IPUMEHEHUe
TMIPOCTBIX BEIeCTB U UX COeJMHEeHUMN
OOb11jas1 xapakTepucTrKa MeTasioB ITA-
rpynns! [leproanueckoit cucTeMsl
o XMMHUYECKHUX 3/1eMeHTOB. Maruuii u Bubmioreka IIOK
KasbLUi: TonyyeHue, pusnyecke U https://m.edsoo.ru/7c3e49c0
XMMHUYECKHe CBOMCTBA, IPUMEHEHUe
MIPOCTBIX BEIeCTB U UX COeJMHEeHUMN
78 JKEcTKOCTb BOZBI U CTIOCOOBI eé Bubmioreka IIOK
yCTpaHeHUs https://m.edsoo.ru/c74bfae9
79 AnroMHHUI: IonyYeHue, (pr3ndyecKre U Bubmioreka LIOK
XMMHYEeCKHe CBOKCTBA, PUMEHEeHNe https://m.edsoo.ru/0e79b266
80 Am@doTepHbIe CBOMCTBa OKCHA U bubmoTeka 1IOK

TUPOKCH/Ia aTFOMUHMUS,

https://m.edsoo.ru/5d12d318
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T'NAPOKCOKOMIUIEKCHI a/TOMUHUSA, UX
MNMpUMeHeHne

81 Pelienyie 3a/1au pas/iMuHbIX TUIIOB
[MpakTrueckas pabota Ne 7. Pemenue
82 9KCIIePUMEeHTA/IbHBIX 3a/a4 I10 TeMe Bubmorexa LIOK
. P i " https://m.edsoo.ru/27a4af43
Mertasbl r/1aBHBIX OATPYTIT
OO011iast XxapakKTepyUCTUKA METAJIIIOB
83 nobouHbIX oArpyr (B-rpymm) bubnmoreka LIOK
[Teproanueckor CUCTeMbI XUMUUECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
84 dusnueckue U XUMUYeCcKre CBOMCTBA Bbubmuoreka LIOK
XpOMa Y ero CoefIMHeHu, UX TpuMeHeHre https://m.edsoo.ru/9911bef3
Bakueliive coejiHeHUs1 MapraHiia.
85 IlepmaHraHat Kanus, ero OKUC/IUTe/IbHbIe BuGmiorexa [JOK
pu ’ https://m.edsoo.ru/039d69¢8
CBOMCTBA
dusnyeckre U XMMUUeCKHe CBOMCTBA
86 )Kenesa U ero coefuHeHu. [lonyuenve u Bubmuorexa [JOK
A ’ ¥ https://m.edsoo.ru/1b7f8741
TIpUMeHeHNe CIIJIaBOB JKejle3a
87 dusnyeckre U XMMUUECKHe CBOMCTBA Bbubmioreka IIOK
MeJU U eé CoeJUHeHUM, UX NTPUMeHeHNe https://m.edsoo.ru/2bc0{f954
du3nueckre U XMMUUeCKre CBOUCTBA
88 LIMHKA U ero coeZIMHeHUM, UX bubmioTeka LIOK
rpuMeHeHve. ['HIpOKCOKOMIIIEKChI https://m.edsoo.ru/b1f2beal
L[MHKa
[MTpakTrueckas pabota Ne 8. Pemenue
bubmoTeka 1IOK
89 9KCIIepUMeHTa/IbHBIX 3a/1a4 I10 TemMe
. N https://m.edsoo.ru/abe352ea
MeTasuibl TOOOYHBIX TTOTPYIII
90 Pemrenne 3a7iau pa3inuHbIX THUTIOB bubmoTeka 1IOK
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https://m.edsoo.ru/a8b83d83

O06o006111eHMe ¥ CUCTeMaTH3al[Hs

bubmmoreka IIOK
91 M3YUYeHHOr0 MaTepuaJsa I10 Teme
\ \ https://m.edsoo.ru/e91fe975
Mertasnsl
b K
92 KonTponbHas pabota o Teme "MeTasib" nbmaotexa O
https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3y/bTaTOB KOHTPOJIbHON Bubmioreka IIOK
paboThl, KOPPEKI[HS OIIMO0K https://m.edsoo.ru/9ebff2fd
Posb xvMuM B 06ecrieueHny YCTOHUHUBOTO
94 pasBUTHA YesioBevecTBa. IToHsaTHE O Bbubmioreka IIOK
HayUYHbIX METOaxX UCC/Ie0BaHUSA https://m.edsoo.ru/080fe1f0
BellleCTB
HayuHble npuHIMIBI OpraHu3anu
95 XUMUYECKOro IPOU3BO/CTBA. Bubmioreka IIOK
[TpoMmbIiieHHBIE CIOCOOBI TIOTyYeHHST https://m.edsoo.ru/2e45a44f
Ba)KHEMILIMX BellleCTB
96 XHMHUUeCKOe 3arpsi3HeHre OKpYy KaroLen bubmmoreka LIOK
Cpenbl ¥ ero 1noc/ieCTBUs https://m.edsoo.ru/9f11bf51
97 XuUMHUS U 3[J0POBbE YeI0BeKa. bubmuoreka LIOK
JlekapcTBeHHbIe Cpe/iCTBa https://m.edsoo.ru/a6552721
98 Xumus nuiy. Pone xumuu B Bubmioreka LIOK
obecrieueHHH TIUIIEBOI 6e3011acHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmetuueckue u nap@roMepHsble Bbubmmoreka IIOK
cpencrBa. beiToBas xumus https://m.edsoo.ru/da42d5a9
X¥Mus B CTPOUTENLCTBe. BaxkHelive
Bbubmmoreka IIOK
100 CTPOUTE/IbHbIE U KOHCTPYKLIMOHHbIE
https://m.edsoo.ru/61e69003
Marepua’sbl
101 X¥MUS B CEIbCKOM XO3SMCTBe. Bbubmioreka IIOK
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OpraHuueckrie ¥ MUHEPasIbHbIe
yA00peHust

https://m.edsoo.ru/fd39587d

102 Cucrematu3aiys 1 000011IeHHe 3HaHUH 1 bubmmoreka IIOK
o TemMe https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME
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YUYEBHO-METO/IMNYECKOE OBECIIEYHEHMWE OBPA30BATEJ/IBHOI'O
ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus; yriay6nenHoe obyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.J.
u 7p.; o pepakiueii JlyauHa B.B. O6111ecTBo ¢ orpaHUueHHON OTBETCTBEHHOCTHIO
«IPODA»; AkrroHepHoe o61mecTBo «M3marenscTBo «IIpocBereHe»

» Xumus; yray6sienHoe ooyuenue, 11 kinacc/ Epemun B.B., Ky3smenko H.E., [Ipo3noB
A.A., u 1p.; mog pepakuyeit JTlynuHa B.B. OO011jecTBo ¢ OrpaHUYeHHOW OTBETCTBEHHOCTHIO

«IPODA»; AkroHepHoe o61mecTBo «M3marenscTBo «IIpocBereHe»

METOJUYECKHUE MATEPUAJIbI V11 YUUTEJIA
MeTtoanueckoe rocobue kK yue6Hrkam B. B. Epemuna, H. E. Ky3bmenko, B. U. TepenuHa u

Ip. «Xumusi. YTiuy6neHHsiid ypoBeHb». 10—11 knacc-M.: «IIpocBetenue», 2021r.c-296

IOMUPPOBBIE OBPASOBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET
Bbubmoteka LIOK https://m.edsoo.ru

Poccuiickas s/neKTpoHHas 1Kosa, https://resh.edu.ru



