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NMOACHUTEJIbHASA 3ANMUNCKA

lMporpamma No xMMun Ha ypoBHe cpefHero obLlero obpasoBaHusa paspaboTaHa
Ha ocHoBe ®PepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpasoBaHu/ B
Poccuinckon ®epepaunn», TpeboBaHWA K pe3yfnsTataM OCBOeHUs henepanbHou
obpasoBaTtefnbHOM MnporpaMmmbl  cpegHero obuwero ob6pasosaHua (POIM  COO),
npencraeneHHbix B PepepanbHOM rocygapCTBeHHOM O6pasoBaTenlbHOM cTaHgapTe
COO, c y4yétom KoHuenumm npenogasaHna y4yebHoOro npegmetra «XumMus» B
obpasoBarenbHbIX opraHusaunax Poccuickon ®efepauummn, peannsyowmx OCHOBHbIE
obpasoBartesfibHble MPOrpaMmbl, W OCHOBHbIX MonoOXeHun «CTpaternn pasBUTUS
BocnutaHna B Poccunckon ®Pepepaumn Ha nepuog oo 2025 ropga» (PacnopsikeHue
Mpasutensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHoBy NogxonoB K pa3paboTke NporpamMmmbl MO XUMUKW, K ONPEneneHnio obLein
cTpartermm obyyeHusi, BOCMUTAHNS U Pas3BUTUS OOy4YaroLUXCA cpeacTBamn y4eb6HOro
npegmeta «Xmmms» pgna  10-11 knaccoB Ha 6a30BOM YpPOBHE COCTaBuUv
KoHuenTyanbHble nofoxeHns @drocC COO o B3anMOOBYCNOBEHHOCTU LENEN,
codep)aHus, peaynstaTtoB OOy4YeHUs U TpPebOBaHMN K YPOBHKO MOLTOTOBKU
BbIMYCKHWKOB.

XumMmnyeckoe obpasoBaHue, nonyvyaemMoe BbiNyCKHUKaMn obLieobpa3oBaTesibHOMN
opraHuMsaunn, SBMASETCA HEOTbEMSIEMOW 4YacTblo UX 06pa3oBaHHOCTU. OHO CAYXUT
3aBepLialOWLM 3TarnoM peanusady Ha COOTBETCTBYyWOLEM emMy 6a30BOM YpPOBHe
KNIOYEBbLIX LEHHOCTEN, MPUCYLUMX LENOCTHOW CUCTEME XUMMUYECKOro 0bpasoBaHus.
ST  LUEHHOCTU  KacalwTCA MO3HaHWs  3aKOHOB  Mpupogpl,  (HOpMUPOBaHNS
MVUPOBO33PEHNS U 0OLLEN KySbTypbl YeNIoBEKA, a TakXXe 9KONOorm4eckm o60CHOBaAHHOIO
OTHOLLEHNS K CBOEMY 3[40pPOBbl0 U MPUPOAHON cpefe. Peanu3yetcs XumMm4eckoe
obpasoBaHmne OBy4aroLNXCA HA YPOBHE cpenHero obLlero obpasoBaHusa cpencrTasamu
y4ebHoro npegmeta «XuMmus», COAep XaHue 1 NOCTPOEeHME KOTOPOro onpeneneHsl B
nporpamMmmMe no XMMun € Y4ETOM cneuudukn Hayku XuMmnn, €€ 3Ha4eHUst B NO3HaHUN
npuMpoabl N B MatepuanbHOM »XU3HWM OOLLECTBA, a TakXe C YY4ETOM OOLLMX Lenen un
NPVHUNMNOB, XapaKTepusyloLLmxX COBPEMEHHOE COCTOSAHNE CUCTEMbI CpedHero obLuero
obpaszoBaHua B Poccuinckon degepaunn.

XMUsi Kak 3neMEHT CUCTEMbl €CTECTBEHHbIX HayK Urpaer ocobyio posfb B
COBPEMEHHOMN UMBMAN3aLMK, B CO34aHUN HOBOW 6a3bl MaTepuanbHOW KynsTypbl. OHa
BHOCUT CBOW BKnag B (OpMMPOBaHME pPaUMOHANBHONO HAay4YHOro MbINEHUS, B
co3faHne LUenoCTHOro npeacTtaBfeHns 06 OKpyXKatolemM MUpe Kak O eauHCTBe
npupogbl M 4enoBeKka, KOoTopoe (OPMUPYETCS B XMMUM HA OCHOBE MOHUMaHUS
BELLLECTBEHHOIO COCTaBa OKpYy>XXatoWero Mupa, OCO3HaHMs B3auMMOCBSA3N MexXay
CTPOEHNEM BELLECTB, X CBOMCTBAMN 1 BO3MOXXHbLIMI 061aCcTAMU NMPUMEHEHUS.



TecHO B3aMMOAENCTBYS C LPYrMM €CTECTBEHHbIMM Haykamn, XMMUS cTtana
HEOTbEM/IEMON YacTbl0 MUPOBOWN KyNbTypbl, HEOOXOAMMbIM YCMOBUEM YCMELIHOro
Tpyoa M KM3HM Kaxgoro uneHa ob6buectBa. CoBpeMeHHast XUMUS Kak Hayka
co3ngaTenbHas, Kak Hayka BbICOKMX TEXHOMOrMIM Hanpas/eHa Ha peLleHne rmobdanbHbIX
npobnem YCTOMYMBOrO pPa3BUTUSA 4YenoBeYecTBa — CbIPbEBOW, 3JHEPreTUHECKOWn,
NULLEBOIN, 9KONOrMYeCcKon 6€30MacHOCTM N OXpaHbl 300POBbS.

B cootBeTcTBMM C OOWMMKM LENAMW U MOpUHUUNAMU  cpegHero obLero
obpasoBaHnsa copgepxxaHue npegmeta «Xmmus» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3Yy4EHNs)) OPUEHTUPOBAHO MNPEUMYLLECTBEHHO HaA OOLUEKYNLTYPHYIO MOArOTOBKY
o6yyaroLNXCs, HeOBXoANMYIO UM ONs1 BblpabOTKU MUPOBO33PEHYECKNX OPUEHTUPOB,
YCMELLUHOMO BKIIHOYEHUS B XXU3Hb COLMYMa, NPOLO/MKEHNS 06pa30BaHNS B PasfiNyHbIX
0bnacTsXx, He CBA3aHHbIX HEMOCPEACTBEHHO C XUMUEN.

CocTaBnsiowmMm  npegmeta  «XuMnsa»  aBRSIOTCA  6a30Bble KypCbl  —
«OpraHmnyeckasa xumnsg» ©n  «Obwaa ©n HeopraHMyeckas XuMUs», OCHOBHbIM
KOMMOHEHTOM COAEPXXaHNs1 KOTOPbIX SBMASIOTCA OCHOBbl 6a30BON Hayku: cuctema
3HaHNN MO HEOPraHM4YecKoOM XUMUK (C BKJIKOYEHWEM 3HAHUA N3 OOLWEeNn XUmMun) wn
opraHmyeckonm xuvmuun. PopmMmpoBaHME [AHHOW CUCTEMbI 3HAHWA MNPU  U3YyHEHUN
npegMeTa obecrnednBaeT BOSMOXXHOCTb PACCMOTPEHMS BCEr0 MHOroobpasus BelecTs
Ha OCHOBE OOLLUMX MOHATUN, 3aKOHOB U TEOPUIA XUMUW.

CTpykTypa cogepxaHus KkKypcoB - «OpraHumyeckas xumus» n «Obwas u
HeopraHu4eckas XxumMmusi» chopmupoBaHa B MporpamMme no XMMUMW Ha OCHOBE
CUCTEMHOIO noaxoda K ndyy4yeHuno y4ebHoro martepuana n obycrnosneHa NCTopu4ecKun
060CHOBaHHbIM Pa3BUTNEM 3HAHUI Ha ONpPeAenéHHbIX TEOPETUYECKNX YPOBHAX. Tak, B
KypCe OpraHuM4yeckon XMMWUW BeLLecTBa pacCcMaTpuBalOTCA Ha YPOBHE KacCUYecKomn
TEOPUN CTPOEHUSA OPraHNYEeCKMX COEQUHEHNI, a TaKKe Ha YPOBHE CTEPEOXUMNYECKNX
N SNEKTPOHHbIX MPeacTaBneHUn o CTpoeHun BewlecTB. CBefeHus 06 M3yYaeMbix B
Kypce BellecTBax [aloTcd B pasBUTUM — OT YINEeBOAOPOOOB [O CNOXHbIX
OMONOrNYEeCKN aKTUBHbIX COEAVHEHU. B Kypce opraHMyeckom Xxumumnm nonyyaroTt
passBuTMe COPMUPOBAHHbIE HA YPOBHE OCHOBHOro obuero obpas3oBaHus
nepBoHayasibHble MPEACTaBNeHNss O XMMWYECKOW CBS3W, KNacCUPUKALMOHHBIX
Npu3Hakax BeLLeCcTB, 3aBUCMOCTN CBOWCTB BELLECTB OT UX CTPOEHUS, O XUMUNYECKOW
peakuuu.

Mog HOBbIM YIMOM 3peHust B npeaMeTe «Xumusi» 6as3oBOro  YPOBHS
paccMaTpuBaeTCsi W3Y4YeHHbIi Ha YPOBHE OCHOBHOrO o06Llero o6pa3oBaHus
TEeopeTn4ecKnin matepuan n hakToNornyecke CBeeHNs O BeELLEeCcTBax N XMMUYECKOW
peakumn. Tak, B 4YacTHocTW, B Kypce «O6Was u HeopraHnyeckas XuMus»
06Yy4aloLLMCS NPefoCTaBNAeTCsl BO3MOXXHOCTb OCO3HATb 3HAYeHNe NepuoanyHeckoro
3aKOHa C OOLLETEOPETUYECKMX W METOAONOrMYECKMX MO3ULNIA, y6GXKe TMOHATb



NCTOPMYECKOE UN3MEHEHME YHKUMI 3TOro 3akoHa -— OT obobuwawwen [o
O6BACHAIOLLEN M MPOrHO3NPYHOLLEN.

EonHas cunctema 3HaHUM O BaXKHEWWMX BeLlecTBaxX, UX COCTaBe, CTPOEHUW,
CBOMCTBaX W MPUMEHEHUN, a TaKXe O XUMUYECKUX peakunsx, UX CYLUHOCTU W
3aKOHOMEPHOCTAX MNpoTeKkaHus gonosnHsaetca B kKypcax 10 n 11 knaccos anemeHTamu
COLEPXXaHUSA, MMEIOLWUMIN KYSIBTYPOSIOrMYECKNIA U NPUKNAOHON XapakTep. TN 3HaHUS
CNOCO6CTBYIOT NOHMMAHUIO B3aUMOCBSA3N XMMUN C APYrMMN HayKaMn, pacKpblBaloT €€
pOfb B MO3HaBaTeNlbHOW U MPaKTU4ECKOW OEATENbHOCTU YenoBeka, ChocOOCTBYHOT
BOCNUTAHNIO YBa>KEHNSI K MPOLECCY TBOpPYECTBa B 06MacTu TEOPUM U NPaKTUYECKNX
NPWIOXKEHNA XUMUKU, MOMOratT BbINYCKHUKY OPUEHTUPOBATbCA B OOLWECTBEHHO U
JINYHOCTHO 3HaYUMbIX Npobnemax, CBA3aHHbIX C XUMUEWN, KPUTUYECKN OCMbICINBATb
NHOPMaLMIO U NPUMEHATb €€ ANA NOMNOSIHEHNSA 3HAHWNI, PELUEHNSA NHTENNEKTYaNbHbIX
N 3KCNEepUMEHTaNbHbIX KCcnegoBaTenbCckux 3agad. B uenom cogepykaHve y4ebHOro
npegMeTa «XuMusi» OAHHOMO YPOBHA U3YYEHNA OPUEHTUPOBAHO Ha (hopMUpOBaHuE Y
oby4aloLmnXcss MUPOBO33PEHYECKON OCHOBbI OJ19 MOHMMaHUA (UNOCOCKNX NOEN,
TaKMX KakK: MaTepuasibHOe €eAWHCTBO HEeOPraHM4YecKoro WM OpraHM4yeckoro mupa,
06yCnoOBNEHHOCTb CBOWCTB BELLUECTB MX COCTAaBOM W CTPOEHMEM, MO3HABAEMOCTb
NPUPOLHbIX SBNEHNA MYTEM 3KCNEPUMEHTA N PELLEHNS MPOTUBOPEYNI MEXY HOBbIMI
hakTaMn 1 TeopPeTUYECKNMU NPEOnOChisiIkaMmu, OCO3HaHWEe Ponu XUMUM B peLleHnn
9KOSIOrNYeCKX Npobnem, a Takxe npobnemMm cOepexxeHnss aHepreTU4ECKNX pecypcos,
CbIpbsi, CO34aHNSA HOBbIX TEXHONOMMI 1 MaTepuanos.

B nnaHe pelleHns 3agady BoCNUTaHUA, pa3BuUTUS U counann3aumm obyvaroLmxcs
NPVHATbIE NPOrpaMMon MO XUMUM MNOOXOObl K OMNPEAENEeHUI0 COAEPXaHUA W
NOCTPOEHNA NpeamMeTa npegycMmatpusaloT GopMnpoBaHne YHUBEPCasbHbIX YY4EOHbIX
AOencTeumn, umerowmx 6a3oBoe 3HaYeHue NS pasanyHblX BUOAOB OEATENbHOCTU:
peleHns npobnem, noucka, aHanusa n obpaboTku nHhpopmMauum, HeobxoauMbIX ONs
NPMOBPETEHNA  OMbiTa MNPaKTUY4ECKON W WUCCNEQOBaATENbCKOW  AOEATENIbHOCTU,
3aHMMaloLLEN BaXKHOE MECTO B MO3HAHUN XUMUMN.

B npakTuke npenogaBaHUs XMMUM KaK Ha YPOBHE OCHOBHOMO OO6LLEro
obpasoBaHNA, Tak N Ha YPOBHE cpefdHero obLiero obpasoBaHus, Npu onpeaeneHnn
copep>XaTenbHON  XapakTEePUCTUKK  LUeneln n3yyvyeHns npegMeTa  HanpasieHUEM
NEepPBOCTENEHHON 3HAYMMOCTM TPaOULMOHHO NPU3HaETcss opMMpoBaHMe OCHOB
XUMNYECKON HayKM Kak o06nacTy COBPEMEHHON0 €CTEeCTBO3HAHWS, MNPaKTUYECKOM
AEATENbHOCTN YenoBeka W Kak OOHOro M3 KOMMOHEHTOB MUpPOBON KynbTypbl. C
METOOVNYECKON TOYKM 3PEHUS TaKOW MOAXOL K onpefeneHuno Luenen usyyeHus
npegmeTa sIBNSIETCSA BNOSIHE OnpaBOaHHbIM.

CornacHO JaHHOWM TOYKE 3PEHUSA MaBHbIMU LENAMN U3yHeHNS npegMmeTa «XumMmsi»
Ha 6a3oBom ypoBHe (10 —11 kn.) saBnsatoTCS:



e (opmMupoBaHME CUCTEMbI XMMUYECKUX 3HAHNA KaK Ba>XKHEWNLLEN COCTaBNSAOLLEN
€CTECTBEHHO-Hay4YHON KapTUHbl MUpPa, B OCHOBE KOTOPOW fexaT KItodeBble
NOHATUSA, PyHOAMEHTaNbHbIE 3aKOHbI 1 TEOPUM XMW, OCBOEHME A3blKa HayKMW,

yCBOEH/e " NnoHMMaHue CYLLIHOCTU OOCTYMHbIX 0606LLIEHNI
MUPOBO33PEHYECKOrO XapaKTepa, O3HAaKOMJIIEHNE C UCTOpPUE X pasBuUTUS U
CTaHOBJEHNS;

e (bopmMupoBaHMEe U pasBUTUE MPEACTABNEHUA O Hay4HbIX METoAax MO3HaHWUS
BELLECTB U XMMUYECKUX peakunii, HEOOXOANMbIX ONA NPUOBPETEHNS YMEHWUI
OPVEHTMPOBATLCS B MUPE BELLECTB N XUMUYECKUX SBNEHNI, UMEIOLLMX MECTO B
NpPUpPoLE, B NPAKTUYECKOW N MOBCEAHEBHOWN XN3HU;

e pasBUTUE YMEHUA KN CNOCOBOB AEATENbHOCTU, CBA3AHHbIX C HAGMOAEHMEM U
OOBbACHEHMEM  XMMMYECKOrO  SKCMNEepUMeHTa,  cobnogeHneM  npasuin
6e3onacHoro obpalleHns ¢ BellecTBamu.

Hapsigy ¢ aTum, copep)kaTefbHas XapakKTepucTuka Lenem n 3agad nsyyeHus
npegmMeTa B nNporpaMme no XMMUWM YTOYHEHA N CKOPPEKTMpPOBaHa B COOTBETCTBUN C
HOBbIMM MNPUOPUTETAMU B CUCTEME cpepHero obuiero obpasoBaHus. CerogHs B
npenogaBaHnM XuMun B 6GOnbLUEN CTeneHn OoTOAAaETCs NPennoyvTeHne NPaKTUYECKOMN
KOMMOHEHTE coaep>XaHnsi 0by4YeHnsi, OPUEHTUPOBAHHOM Ha MOLrOTOBKY BbIMYCKHMKA
obLieobpa3oBaTenbHOM  OpraHM3auun, Brnagelowero He HabopoM 3HaHui, a
(PYHKUMOHANBLHON rpPaMOTHOCTbIO, TO €CTb crnocobamMm N YMEHUSMU aKTUBHOIO
NONY4YEHNS1 3HAHUI N MPUMEHEHNS NX B PeanbHON XXN3HN ONsi PeLleHnst NPaKTUYeCKnX

3agau.

B cBA3M c atuM npu mndyyveHun npegmeta «XnmMus» OOMUHUPYOLLEe 3Ha4YeHune
NPUoBpeTaoT Takme Lenn 1 3agadm, Kak:

e apanTaunsa oO6y4alLMXCs K YCNOBUAM LMHAMWYHO pas3BMBAtOLLErocs Mupa,
dopMmMpoBaHne  MHTENNEKTyanbHO  PasBMTOM  JIMYHOCTWM, TOTOBOM K
camoo6pasoBaHuio, COTPYLHNYECTBY, CaMOCTOATENBHOMY NPUHATUIO
FPaMOTHbIX PELUEHNA B KOHKPETHbIX >XU3HEHHbIX CUTyauusiX, CBSA3AHHbIX C
BELLeCTBaMn 1 UX NPUMEHEHNEM;

e (hopmMUpOBaHNE Yy OBYHaIOLLMXCS KITHOYEBbLIX HABLIKOB (K/THOYEBbLIX KOMMNETEHLMN),
NMEILWNX YHMBEPCASIbHOE 3HavYeHne ONnsd pasnnyHbiX BUOOB LEATENbHOCTU:
peLleHns Npobnem, noucka, aHanmsa n o6paboTkn nHhopmMauum, HeEOBXOANMbIX
ANs NPUOBPETEHUSA OMbiTa AEATENbHOCTN, KOTOpas 3aHNMaeT BaXKHOE MeCTO B
MO3HAHUN XUMUK, a TakKXe AN OUEHKM C MNO3ULUMA  SKONOrMYeCKOoM
6e30MacHOCTN XapakTepa BMUSHUSA BELWECTB U XMMWUYECKMX MNPOLIECCOB Ha
OopraHn3m 4YenoBeka 1 NPUPOOHYIO CPeay;

e pasBuUTME MO3HaBATENbHbIX WHTEPECOB, WHTEMNEKTYaNbHbIX U TBOPYECKMX
CNOCOBHOCTEN OBy4varoWmnXcs: CrOCOBHOCTU CaMOCTOATENIbHO MpuobpeTaTb
HOBble 3HaHUA MO XMMUN B COOTBETCTBUN C >KU3HEHHbIMU MNOTPEBHOCTAMN,
MCNONb30BaTb COBPEMEHHbIE WH(OPMAaLNOHHbIE TEXHONOMMW ANs noucka W



aHanM3a y4ebHON 1 Hay4yHO-NMONYyNAPHOW  MHOPMAUUN  XUMUYECKOrO
cofepxXaHus;

e (hopMUPOBaHME N pas3BUTUE Yy OByYaloLMXCA accounaTMBHOIO U JIOrMYECKOro
MbILLMEHNSA, HabniogaTenbHOCTN, COOPAHHOCTW, aKKypaTHOCTW, KOTopble
OCOBEHHO HeOoOXOAMMbI, B Y4aCTHOCTW, MNPU MAaHMPOBaAHUN N MNPOBEeOeHUN
XUMMNYECKOrO 3KCMNEPUMEHTA;

e BOCNMUTaHMe Yy  obydawowmxcsi  YOexXOEHHOCTM B TYMaHUCTUYECKOW
HaNpPaBfIEHHOCTN XMMUKW, €€ BaXKHOW ponu B pelleHnn rnobanbHbiX npobnem
pauMoHanbHOro NPMPOLONObL30BaHNA, MOMNOSIHEHNSA 3HEPrETUHECKNX PECYPCOB
N COXPaHEHUs1 MPUPOLHOro pPaBHOBECUS, OCO3HaHMS  HeoB6XoOUMOCTU
OepeXXHOro OTHOWeHNss K npupoge W CBOEMYy 300pOBbi0, a Takxke
NPUOBPETEHNS ONbITa MCMNONBb30BaHWUSA MOMYYEHHbIX 3HaHWA AN NPUHATUS
FPaMOTHbIX PEeLUEHNI B CUTYaUNsIX, CBA3AHHbIX C XUMNYECKMMIN ABAIEHUSIMU.

B yuyebHoM nnaHe cpepgHero obuwiero obpasoBaHusa npegMet «Xumusi» 6a3oBoOro
YPOBHSI BXOOUT B COCTaB NpegMeTHON obnactn «ECTeCTBEHHO-Hay4HbIE MPEAMETbI».

O6Lee 4ncno 4acos, OTBEAEHHbIX O U3YYEeHUs XUMUK, Ha 6A30BOM YPOBHE
cpepHero obuiero obpasoBaHus, coctaBnseT 68 yacos: B 10 knacce — 34 yaca (1 4yac B
Hepento), B 11 knacce — 34 yaca (1 yac B Hegento).



COLAEPXAHUE OBYYEHUSA
10 KNNACC

OPrAHUYECKASA XUMUA
TeopeTnyeckne oCHOBbl OPraHNYeCKoOn XMmMum

MpeameT opraHMYeCcKOn Xumun: €€ BO3HUKHOBEHWE, pas3BuUTME U 3HAYEHVE B
MNOAYYEHUN HOBbIX BELWECTB W MaTepuanoB. Teopust CTPOEHUS OpraHUYecKmnx
coegmHeHmn A. M. BytnepoBa, €€ OCHOBHble nonoXeHusi. CTPyKTypHble (opMyIsbl
opraHn4yeckmnx BewecTs. fomonorus, nsomepusi. XMMnyeckas CBs3b B OpraHM4ecKux
COoeaNHEHNAX — OOUHAPHbIE N KpaTHbIE CBA3W.

MpenctaBneHne o knaccudmkaumm opraHmyeckux BewecTB. HomeHknatypa
OpPraHNYyecKnx COeOMHEHUN (CUCTeEMaTUYECKas) N TPMBMASbHbIE HAa3BaHNA Ba>XKHENLLMX
NpeacTaBUTENen KNaccoB OpraHNYeCKnx BeLecTB.

OKcnepuMeHTaNbHble  METOAbl  U3YYEeHWst BEWEeCTB U WX NpeBpaLLeHii:
O3HaKoMJieHne C obpasLammn opraHMYeckux BELLECTB 1N MaTepuanaMmm Ha UX OCHOBE,
MofenMpoBaHne MOMNEKYN OpraHMYecKnx BeLlecTB, HabnogeHne un onucaHue
AEMOHCTPALUMOHHBIX  OMbITOB MO MNPEeBpaLLEHNIO  OpraHMYecKux BeLecTB npwu
HarpesaHun (NnaenexHune, obyrnMeaHne N ropeHNeE).

Yrnesopgopopapl

AnKaHbl: COCTaB 1 CTPOEHUe, roMonornyeckuin pag. MetaH n ataH — npocTenune
npeacTaBUTeNn ankaHoB: (U3NYECKNE N XUMUYECKNE CBONCTBA (peakunn 3ameLLeHns
N FOPEHUs), HaXoXAeHne B Npupoge, NonyvyeHne u npuMeHeHue.

AnKeHbl: COCTaB W CTPOEHWe, FoOMOSIOrMYecKUn psg. ITUNEeH N NPonuieH —
npocTenwne NpeacTaBUTENN afikeHoB: PU3NYECKNE N XUMNYECKNE CBONCTBA (peakumm
FMAPVPOBAHNSA, ranoreHMpoBaHus, rugpartaunm, OKUCNEHUs W  nonumepusaumm),
noslyYeHne n NpUMeHeHue.

AnkagneHbl: 6ytagmeH-1,3 un metunbytagueH-1,3: CTpoOeHMe, BaKHeNLne
XUMMYecKne cBomncTea (peakuus nonumepmusaumun). [lonyyeHne CUMHTETUYECKOro
Kay4dyka un pe3uHbl.

ANKWHbI: cOCTaB M OCOBGEHHOCTU CTPOEHUSA, FOMONOrNYECKUA psa. AUeTUNeH —
NPOCTENLLNIA NPEACTaBUTENb alKMHOB: COCTaB, CTPOEHNe, U3NYeCKNe N XMMNYEeCKue
cBoWCTBa (peakumum rngpupoBaHus, raforeHNpoBaHus, rugparaumm, ropeHus),
nofy4eHne N NpUMeHeHne.

ApeHbl. BeH3on: cocTtaB, CTpoeHue, (U3NYEeCKNe 1 XMMUYECKME CBOWNCTBA
(peakunn ranoreHNpPoBaHWs N HUTPOBAHWUS), MONy4YeHne W npuMeHeHue. Tosyon:
CcoCTaB, CTPOEHVE, pU3NYEeCKUE N XUMUYECKNE CBOVICTBA (PeaKLUUU rasloreHUpoBaHns v
HUTPOBAaHWSI), MOJyHeHne n rpuMeHeHve. TOKCUYHOCTb apeHoB. [eHeTnveckas CBA3b
MeXay yrneBogopoAamu, npuHagnexalmmMm K pasinyHbiM Krnaccam.

MpupogHble UCTOYHUKN yrneBooopoaos. [pupogHbI ra3 u NonyTHblE HEPTAHbIE
rasbl. Hetptb 1 eé npowncxoxpgeHne. Cnocobbl nepepaboTKnm HedTW: NeperoHkKa,



KPEKUHI (TEPMUYECKUNA, KaTanuTuyieckuin), nnponns. MNMpopykTbl nepepaboTkn HedTw,
NX NPUMEHEHNEe B MNPOMbILNEHHOCTM N B ObITy. KamMeHHbI yronb M NpPOAayKTbl €ro
nepepaboTKu.

OKCNepUMeHTaNbHble  METOAbl  U3YYEeHWs BEeWeCcTB U UX NpeBpaLleHnii:
O3HaKoMseHne ¢ obpasuamun naacTmMacc, KaydyykoB U pesuHbl, konnekuun «HedTb» n
«Yronb», MOAENMPOBaHWE MOMEKYN YrMEeBOOOPOAOB W  ranoreHonpoun3BOOHbIX,
npoBeAeHNe NPaKTNYEeCKor PaboThl: NOyYEHNE STUEHA N N3YHEHNE ero CBOMNCTB.

PacuyétHble 3apgaun.

BbluncneHms no ypaBHEHNIO XMMUYECKOW peakuumn (Maccbl, 06bEMa, Konnyectasa
MCXOOHOrO BeLwecTBa WM MNpoaykKTa peakuunm no U3BECTHbIM Macce, OObEMY,
KONN4YeCTBY OQHOIO N3 UCXOOHbIX BELLECTB N NPOAYKTOB peakLuun).

Kucnopopaconepxxaime opraHunyeckue coefuHeHus

MpegenbHble ogHOATOMHbIe cnupPTbl. MeTaHoN 1 3TaHoON: CTPOEHUE, (Prn3nyeckme
N XMMUYECKNE CBONCTBA (peakumn C aKTUBHbIMW MeTannamu, ranoreHoBogoponamu,
ropeHuve), NnpumMeHeHne. BooopoaHble CBA3N MeXay Monekynamu cnvptos. Jencrteue
MeTaHoJs1a N 3TaHoNa Ha OpraHn3M 4YenoBeKa.

MHoroaToMHble CNMPTbl. STUNEHMNKOMb U MNLEPVH: CTPOEeHWE, (Prn3ndeckue n
XUMUYECKME CBOWNCTBA (B3aMMOAENCTBME CO LUEMNOYHbIMW METannaMn, KavyecTBeHHast
peakums Ha MHOroaToMHble cnupThl). [JlencTBrne Ha opraHn3m 4enoseka. [NprmeHeHne
ryyepuHa 1 aTUNEHNNKONS.

deHoN: CTPOEHME MOSIEKYIbI, (PN3NYECKME U XUMNYECKNE CBONCTBA. TOKCUYHOCTb
deHona. NpumeHeHne eHona.

Anbgernabl N kKeToHbl. Popmanbaerng, auetanbgerng: cTpoeHne, usndeckne u
XUMUYECKNE CBOWNCTBA (peakuun OKMUCIEHMS U BOCCTaHOBMEHUS, KayeCTBEHHble
peakuuu), Nosly4eHne n NpUMeHeHMe.

OpHOOCHOBHbIE NpefenbHble KapOboHOBble KMCNOTbl. MypaBbuHast U ykCycHas
KUCNOTbI: CTPOEHne, puU3n4eckne n XMMMYECKMe CBOWNCTBa (CBOWCTBa, obLine ang
Knacca KUCNOT, peakuusa atepudunkaumm), nonyyeHne n npumeHeHune. CteapmHosasa n
ONEeNHOBAas KMUCNOTbI KaK NPeacTaBUTENM BbICLUNX KAPOOHOBbLIX KUCOT. Mbina kak conu
BbICLLUMX KapOOHOBbIX KUCOT, X MOtoLLee OencTeume.

CnoxHble aupbl Kak NPon3BOAHbIE KapOOHOBbLIX KUCMOT. [MApOanN3 CNOXHbIX
adupos. XKupsbl. [Maponus xupos. lNpumeHeHne Xunpos. buonornyeckasa ponb XXMPOoB.

YrneBsoabl: cocTaB, Knaccudpukauus yrnesogoB (MOHO-, Ou- M nonucaxapuabl).
[Moko3a — nNpoCcTelwnii  MOHocaxapug: OCOOEHHOCTU CTPOEHMSI  MOSEKYSbI,
dusndeckne n xmmMmyYeckue ceouncTBa (B3ammopgenctesue c rugpokcugom megu(ll),
OKMWCNEHNE aMMUaYHbIM pPacTBOpOM okcmpa cepebpa(l), BoccTtaHoBNEHNE, BPOXXEHNE
MMIOKO3bl), HAXOXXAEHE B NpUpode, nNpuMeHeHne, uonorndeckas ponb. PoTOCHMHTES.
PpyKTO3a KaK N30Mep IMOKO3bI.

Kpaxman v uennonosa Kak npupogHble nonumepbl. CTpoeHue Kpaxmana u
uennonodbl.  Pdusnyeckme U XUMUYECKME CBOWCTBA Kpaxmana (rsmgponus,
KadyeCTBEHHas peakuusi C 1ogom).



OKCNepuUMeHTaNbHble  METOAbl  U3YYEeHWst BEeWeCcTB U UX NpeBpaLleHuii:
npoBegeHne, HabnwgeHne u  OonncaHue [EeMOHCTPALUMOHHbLIX OMbITOB: FOpPeHue
CNUPTOB, KayeCTBEHHblE peakuum OAHOATOMHbIX CMUPTOB (OKUCNEHWe 3TaHona
okcngom  megu(ll)), MHOroaToMHbIX CNUPTOB  (B3aMMOZENCTBUE [ULEepUHa C
rugpokcugom megu(ll)), anbgerngoB (OKMCNeHVME amMMmadHbiM PacTBOPOM oOKcuaa
cepebpall) w rumgpokcupgom wmeau(ll), B3aumopgencTBMe Kpaxmana C WNOLOM),
NPOBELEHNE NMPAKTMYECKON paboThbl: CBONCTBA pacTBoOpa YKCYCHOW KNCMOTbI.

PacuyétHble 3apgaun.

BbluncneHms no ypaBHEHNIO XMMUYECKOW peakuumn (Maccbl, 06bEMa, Konnyectasa
MCXOOHOrO BeLwecTBa WM MNpoaykKTa peakuunm no U3BECTHbIM Macce, OObEMY,
KONN4YeCTBY OQHOIO N3 UCXOOHbIX BELLECTB NV NPOAYKTOB peakuun).

A3oTcoaep kalyme opraHnyeckmne CoeamHeHus.

AMNHOKUNCNOTbI KakK aM@OTepHblE OpraHn4veckue coeguHeHnsa. dusndeckne u
XUMMYECKNE CBONCTBA aMUHOKMCNOT (Ha NpumMepe muumHa). buonornyeckoe sHaveHne
ammHokucnorT. MNMentuabl.

Benkn Kak npupoaHble BbICOKOMOSEKYNSAPHbIE coeavHeHus. [lepBuyHas,
BTOPUYHAA 1 TPETUYHAA CTPYKTypa 6enkoB. XMN4ecKne CBONCTBa 6EKOB: rmaponns,
AeHaTypauunsi, Ka4eCTBEHHbIE peakunn Ha 6enkKu.

OKCNepUMEHTaNbHble  METOAbl  U3YyYeHWst BeWecTB U UX MpeBpaLleHnii:
HabniogeHne 1 onucaHne LEeMOHCTPAaLMOHHbLIX OMbITOB: AeHaTypaunsa 6enkos npwu
HarpesaHn, LUBETHbIE peakumn 6enkoB.

BbicoKOMoOneKkynsipHbie coefuHEeHUsA

OCHOBHbIE MOHATUS XMMWUW BbICOKOMONEKYNSPHBIX COEOUHEHUN: MOHOMEP,
nonumep, CTPYKTYpPHOE 3BEHO, CTeneHb MNoAMMepusauun, cpegHsasi MoneKynspHas
macca. OCHOBHble MeETOAbl CUMHTE3a BbICOKOMOJSIEKYNIAPHBIX  COEOUHEHUA —
nonuMepun3aums 1 NOMMKoOHAEeHcauus.

OKCNepUMEHTalNbHblE  METOObl U3YYEeHUs1 BEWEeCcTB U UX MNpeBpaLLEHNIA:
O3HaKoMsieHne c obpasuamMu MPUPOLHbIX U UCKYCCTBEHHbIX BOJSIOKOH, MnacTmacc,
Kay4yKOB.

MexxnpegmMeTHble CBA3N.

Peannzauus MexxnpeameTHbIX CBA3EW NpU U3y4eHUn opraHndeckon xmmum B 10
Knacce OCYLUECTBNSAETCHA 4epe3 WCMoNb3oBaHNe Kak OOLWMX eCTeCTBEHHO-Hay4HbIX
NOHATUW, TaK W MOHATUW, SBAAOWUXCSA CUCTEMHbIMU ONA OTAENbHbIX MPEAMETOB
€CTeCTBEHHO-HAy4HOro uukna.

O6Lme eCcTeCTBEHHO-HAyYHble MNOHATUS: SABMEHWe, Hay4Hbl (hakT, rmnotesa,
3aKOH, Teopusi, aHanuM3, CUHTe3, Krnaccudukaumsi, NepuoamnyHoOCTb, HabnwogeHue,
N3MepeHne, SKCNEPUMEHT, MOAENNPOBaHNE.

dunsnka: matepus, SHeEpPrus, Macca, atoMm, 3IEKTPOH, MOMEKYna, SHEPreTUYeCKuin
YpOBeHb, BELecTBO, Teno, O6bEM, arperaTHoe COCTOsiHWE BeLecTBa, (pusnyeckue
BENNYMHbI N €ANHWLbI UX N3MEPEHUS.



buonorna: knetka, opraHusMm, 6uocdepa, OO6MeH BeWEeCcTB B OpraHu3Mme,
OTOCUHTES, OUONOrMYECKN akTUBHble BewlecTBa (6enku, yrneBoApbl, >XWUPbl,
(hepMeHTbI).

[eorpacua: MuHepanbl, FOpHble MOPOAbl, MONE3Hble WNCKOMNaemble, TOMIUBO,
pecypchl.

TexHonornsa: nuwieBble MPOOYKTbl, OCHOBbI PaUMOHANBHONO NMUTaHUs, MOLLME
CPEACTBa, JIEKAPCTBEHHbIE U KOCMETMYECKME npenapartbl, Marepuanbl ©3
NCKYCCTBEHHbIX N CUHTETUYECKNX BOSTOKOH.

11 KNNACC

OBLUAA N HEOPTAHUYECKAA XUMUA
TeopeTu4yeckne OCHOBbI XMMUN

Xummnyecknin anemeHT. AToM. Sapo atoma, M30ToMbl. DNEKTPOHHAss 06O0NoYKa.
OHepreTnyeckmne YpoBHUW, MOAYPOBHW. ATOMHble opbutanu, s-, p-, d- 3NeMeHTbl.
Oco6eHHOCTN pacnpeneneHnsa 31EKTPOHOB MO opbutansm B aToMax 3/1EMEHTOB
NepBbIX YETbIPEX NEPNOLOB. DNEKTPOHHAsS KOH(Urypaums aToMoB.

Mepnogunyecknin 3akoH 1 Nepuoguyeckas cnctema Xxmmmnyecknx anemenTos . U.
MeHpeneeBa. CBA3b nepuogndeckoro 3akoHa U [lepuogmMyeckon  CUCTEMBI
xummyecknx anementos [. . MeHpgeneeBa C COBPEMEHHON TeOpUEN CTPOEHUS
aToMOB. 3aKOHOMEPHOCTU U3MEHEHUSI CBONCTB XUMUYECKUX SNIEMEHTOB N 06pasyeMblIxX
MMM TMPOCTbIX W CROXHbIX BELWEeCTB NO rpynnam u nepuopgam. 3HaveHue
NepuoANYECKOro 3aKkoHa B pa3BuUTM HayKI.

CTtpoeHne BewectBa. Xumuyeckas CBs3b. Bugbl xumudeckon cCBA3U
(koBaneHTHass HenonspHas W MNONsiPHasa, WOHHAadA, MeTannmyeckas). MexaHu3mbl
06pas3oBaHNs KOBANIEHTHON XMMUNYECKOW CBA3M (OOMEHHbIN 1 JOHOPHO-aKLENTOPHbIN).
BopopopHasi cBs3b. BaneHTHOCTb. OnekTpooTpuuatensHoCTb. CTeneHb OKUCNEeHUs.
VOHBbI: KaTMOHbI 1 aHMNOHBI.

BewecTtBa MONEKYNSPHOro U HEMONEKYNAPHOrO CTPOEHUSA. 3aKOH MOCTOAHCTBA
coCTaBa BewecTBa. [uUMNbl KPUCTANNIMYECKMX PELETOK. 3aBUCUMOCTb CBOMCTBa
BELLECTB OT TuNa KPUCTaNIN4eCKON PELLETKN.

MoHATMe o pucnepcHbix cuctemax. VICTUHHbIE M KONnougHble pPacTBOPbI.
MaccoBas nonsi BewecTsa B pacTBope.

Knaccundukaums HeopraHnyecknx coeguHeHnn. HomeHknaTtypa HeopraHn4eckmnx
BewlecTB. [eHeTMyeckass CBA3b HEOPraHMYeCcKMX BELLECTB, MNpuHagnexawmx K
PasfINYHbIM Kraccam.

Xumunyeckasa peakuusi. Knaccmpmkaumsa XMMnYecKnx peakumm B HeopraHn4eckom
N OPraHM4yecKom XUmMun. 3aKOH COXPaHEHUS MacCbl BELLECTB, 3aKOH COXPaHEeHusi ”
NpeBpaLLEHNS SHEPTUN MPU XUMUYECKUX PEAKLNSX.

CKOpoCTb peakuun, €€ 3aBUCMMOCTb OT pasnnyHbiX (pakTtopoB. Ob6paTumble
peakumn. Xummyeckoe pasHoBecue. PakTopbl, BANSAIOLME HA COCTOSAHNE XUMNYECKOIro
pasHoBecus. MNpuHumn Jle LLaTtense.



nekTponutudeckaa pguccoumaumsa. CunbHble 1 cnabble anekTponutbl. Cpega
BOLHbIX PACTBOPOB BELLECTB: KUCnasi, HenTpanbHas, LWefnoYHas.

OKucnNNTENBbHO-BOCCTAHOBUTENBHbBIE PEAKLMN.

OKcnepuMeHTanbHble  METOObl W3Y4YeHUs1 BEWEeCTB U WX MNPEBPALLEHNIA:
AOeMOHCTpauus Tabnuy «lNepuoguyeckasa cuctema XumMmdeckmx anemeHtos L. W.
MeHpeneeBa», W3y4YeHWe MoAeNen KpUCTaASUINYECKUX PELLETOK, HabnaeHne u
onncaHne AEMOHCTPAUMOHHBLIX N NabopaTopHbIX OMbITOB (Pa3NOXXeHWEe nepokcupa
BOLOPOAA B NPUCYTCTBUM KaTanmaaTtopa, onpeneneHne cpenbl pacTBOpPOB BELLECTB C
MOMOLLbIO YHMBEPCANbHOIO WHAMKATOpa, peakuMm WOHHOro obmeHa), nNpoBeadeHue
NpakTU4eckon paboTbl «BnusiHne pasnuyHbiX (akTopoB Ha CKOPOCTb XUMUYECKOW
peakumm».

PacuyéTHble 3agaun.

PacyéTbl NO ypaBHEHNSM XMMUYECKUX PeakLmii, B TOM YNCNE TEPMOXUMUNYECKINE
pacy€Tbl, PacHETbl C NCMONb30BaHNEM MOHATUSA «MaccoBas 0OMs BELLECTBa».

HeopraHu4yeckas xumusi

Hemetannbl. NMonoxeHne HemeTannos B lNepnogny4eckon cuctemMe XUMUYECKUX
anemeHtoB [. . MeHpgeneeBa M OCOOBEHHOCTU CTpoeHUs aTtomMoB. Pusumyeckune
CBOWCTBa HeMeTanioB. ANNOTPONUA HeMeTansIoB (Ha NpuMMepe KUCNopopa, Cepbl,
docdopa n yrnepoaa).

XvMunyeckne cCBONCTBA BadKHEWLWIMX HeEMeTannoB (rafioreHoB, Cepbl, as3oTa,
docdopa, yrnepopa n KPEMHUSA) N UX COEOUMHEHU (OKCMOO0B, KUCNOpOoAcoaep XaLmx
KMCNOT, BOLQOPOAHbIX COEQUHEHWN).

MprMeHeHe BaXKHENLLNX HEMETAIOB U X COeQUHEHWI.

Metannbl. [MonoxeHne wmetannoB B [lepnognyeckon CUCTEME XUMUYECKUX
anemeHToB [. V. MeHpeneeBa. OCOGEHHOCTUM CTPOEHUSA 3MEKTPOHHbLIX 0605104eK
atomoB MeTtannoB. O6uwwme dusmndeckmne ceonctea mMetannoB. CnnaeBbl METaNNOB.
DNEKTPOXNMUNYECKUIN PAL, HAaNPs>KEHN METaNsOoB.

XuMmn4eckne CBONCTBA BAXXHENLUNX METANNOB (HATPUW, Kanuii, Kanbunii, MarHui,
ANIOMUHUIA, LUMHK, XPOM, XKeNes3o, Meapb) N X COEANHEHNI.

O6wme cnocobbl nonyyeHnss metannos. [NpumeHeHne MeTannoB B ObITy W”
TEXHUKE.

OKcnepuMeHTanbHble METOAbl U3YYEHNSA BELWECTB 1 UX NPeBpaLLeHN: n3yveHmne
KONMNeKuun «Metannbl 1 cnnaebl», 00pPa3LUOB  HEMETANNOB,  PELUEHNE
9KCNepUMEHTaNbHbIX 3agay, HabngeHne ©n  OonucaHWe AEMOHCTPAUMOHHBLIX W
nabopaTopHbIX OMbITOB (B3aMMOOeNncTBne rugpokcnga aitoMUHUS C pacTBopamu
KUCNOT U LEeNnoYei, Ka4eCTBEHHbIe peakLmn Ha KaTUOHbI METANNOB).

Pac4étHble 3agayn.

PacuéTtbl maccbhl BelwectBa wuimM O6béma rasoB MO WM3BECTHOMY KONMUYECTBY
BELLecTBa, Macce nnm o6bEMy OQHOIo M3 y4acTBYHOLLMX B peakunn BeLWEeCTB, pacy€EThbI
Maccbl (06béMa, KonMyecTBa BELLECTBA) NMPOOYKTOB peakuun, eCnn OgHO U3 BELLECTB
NMEET NPUMECH.



XnmMmuns n XKusHb

Ponb xvMmum B obecrnevyeHnn 3KONOMMYECKON, IJHEPreTU4ECKOM u MNULLEBON
6e30nacHOCTU, PasBUTUN MegUUMHbIL. [TOHATE O HayYHbIX METOAAX MO3HAHUSA BELLECTB
N XUMUYECKUNX PEeAKLNIA.

MpencTaBneHns 06 0OLWMX Hay4YHbIX APUHUMNIAX MPOMbILIEHHOrO MNOyYeHNs
Ba>KHENLLNX BELLeCTB.

YenoBek B Mupe BeWECTB W MaTepuanoB: BaXXHEWWmne CTPOUTENbHbIE
MaTepuanbl, KOHCTPYKLMOHHbIE MaTepuanbl, Kpacku, CTEKO, Kepamuka, martepuanbi
A1 ANEKTPOHMKKN, HaHOMaTepuasbl, OpraHN4ecKne N MMHepasnbHble YO0OPEHNS.

XuMna 1 300pOBbE  YenoBeKa: npaBuia  WUCMNOMb30BaHUA NEKAPCTBEHHbIX
npenapartos, npasuia 6e30MacHOro UCMoNb30BaHWS MpenapaTtoB ObITOBOW XUMUW B
NOBCEOHEBHON XXN3HW.

MexxnpeameTHble CBA3N.

Peannzauus mexxnpegMeTHbIX CBA3EN Npu N3y4eHun obLiein n HeopraHN4YeCcKom
xummn B 11 Knacce OCYLLUECTBNSAETCA Yepe3 UCMNOfAb30BaHWE Kak obLwwmx
€CTECTBEHHO-HAYYHbIX MOHATUN, TaK W MOHATUN, SABASKOWNXCA CUCTEMHbIMU LS
OTAeSIbHbIX NPEOMETOB ECTECTBEHHO-HAYYHOrO LMKa.

O6Lwpne ecTeCTBEHHO-Hay4YHble MOHATUSA: HayYHbIA (akT, rmMnoTesa, 3akoH,
Teopus, aHanus, CKHTE3, Knaccudukauns, nepuognyHoOCTb,  HabnopeHue,
3KCNEPUMEHT, MOOENNPOBaHNE, N3MeEPEHNE, ABSIEHNE.

dusnka: martepusi, dHEpPrnsa, macca, aTtoMm, SfIEKTPOH, MPOTOH, HEUTPOH, WOH,
N30TOMN, PafMOaKTUBHOCTb, MOJIEKYNA, 3HEPreTMYecKUn ypoBeEHb, BELLECTBO, TenO,
O6bEM, arperaTHoe COCTOSIHME BeLlecTBa, (PU3NYECKMe BENMUYMHbI U €ONHULbI UX
N3MEPEHUNS, CKOPOCTb.

buvonorna: knetka, opraHu3M, 9KocucTema, O6uocepa, Makpo- WU
MUKPO3MEMEHTbI, BUTaMVHbl, OOMEH BELLECTB B OpraHn3me.

leorpacua: MuHepanbl, FOpHblE MOPOAbl, MONE3Hble MNCKOMNaemble, TOMIUBO,
pecypchbl.

TexHoOnornsa: XuMMUYeckass MPOMBbIWAEHHOCTb, METannyprus, npou3BOACTBO
CTPOUTENbHBLIX  MaTepuanoB, CebCKOXO3ANCTBEHHOE MNPOW3BOACTBO, nNuLleBasi
NPOMbILLNIEHHOCTD, hapmaueBTn4ecKas NPOMbILLNIEHHOCTb, NPOn3BOACTBO
KOCMETUYECKUX  MNpenaparoB, MNPOU3BOACTBO  KOHCTPYKLUMOHHbIX  MaTepuanos,
3NEKTPOHHas NMPOMbILLIEHHOCTb, HAHOTEXHONOMNM.



NMIAHUPYEMBDBIE PE3YJIbTATbI OCBOEHUA MPOrPAMMbBI MO XUMUU HA
BA30OBOM YPOBHE CPEAHEIO OBLLENO OBPASOBAHUA

JINMHOCTHbIE PE3YIJIbTATbI

Oroc COO ycraHaBnuBaeT TpeboBaHNA K pe3ynsTataM  OCBOEHUS
obyvalowmmMncs  nporpaMm  cpegHero  obuwlero  o6pas3oBaHust  (IMHHOCTHbLIM,
MeTanpegMeTHbIM 1 NPegMETHbIM). Hay4HO-MeToan4ecKon OCHOBOW AN pa3paboTKu
NAaHMpyeMbIX pPe3ynbTaToB OCBOEHMS Mporpamm cpepgHero obuiero obpasoBaHus
ABNSIETCS CUCTEMHO-AEATENIbHOCTHbIA NOAXo[,

B cooTBeTcTBMM C CUCTEMHO-OEATENbHOCTHLIM MNOAXOAOM B CTPYKType
JINYHOCTHbIX Pe3yNbTaTOB OCBOEHUS NpeameTa «XumMusi» Ha YPOBHE cpedHero o6LUero
obpazoBaHusi BblAeNeHbl CneayoLmne CocTaBnsitoLme:

® O0OCO3HaHMe O0O6y4alLWMMNCA POCCUACKON TPaXXOaHCKOW WAOEHTUYHOCTU —
FOTOBHOCTM K CaMOpPa3BUTUIO, CAMOCTOSITEIBHOCTU N camoonpeneseHunto;

® Hanmyne MoTMBaLMmn K 06y4EHNIO;

e LenieHanpaBneHHOEe pas3BUTUE BHYTPEHHUX YOEXAOEHUA NMYHOCTM HA OCHOBE
KNHOYEBbIX LLEHHOCTEN N UCTOPUYECKNX Tpaauumnin 6azoBoin HayKn XUMnK;

® [OTOBHOCTb W CMOCOBGHOCTb OOYy4aloLMXCS PYKOBOACTBOBATbCS B CBOEW
AEATENBHOCTN LEEHHOCTHO-CMbIC/IOBbIMU YCTaHOBKaMU, MNPUCYLLUMMWN LIETOCTHON
CUCTEME XMMMNYECKOro 06pa3oBaHus;

® HanmyMe npPaBOCO3HAHMS 3KONIOrMYECKOW KyNbTYpbl U CNOCOBHOCTU CTaBUTb
LLenn U CTPOUTb XKMU3HEHHbIE MNaHbl.

JINYHOCTHbIE pe3ynbraTtbl OCBOEHUA npeamMmeTa «XMUs» OOCTUralOTCA B €ANHCTBE
y‘—le6HOI7I N BOCNUTaTENIbHOWN OeATeENbHOCTN B COOTBETCTBAMN C TYMaHUCTUYECKUNMMU,
COUNOKYNbTYPHbIMWN, OYXOBHO-HPaBCTBEHHbIMN LEHHOCTAMU N naeanammn pOCCI/II7ICKOFO
rpa>xkpgaHCcKoro obLlecTBa, MPUHATBIMWN B obLuiecTse HOpMaMn ©1 npasuniamMun
noBegeHus, CI'IOCO6CTByI'OLLLVIMVI npoueccaMm CcaMoOno3HaHuA, camMopa3BUuTuda U
HpaBCTBEHHOIo CTaHoOBNEeHNA NNYHOCTHU o6yt-|arou.|,|/|xc;|.

JInyHOCTHble  pe3ynbTaTbl  OCBOEHUSA  nMpegMeTa  «XuMusi»  OTpakaroT
cthopMMpOBaHHOCTbL OMbiTa MO3HaBaTENbHOWN W  MPAKTUYECKON OeATeNbHOCTU
obyyvaroLmMxcs No peanu3auun NPUHSATbIX B OOLLECTBE LIEHHOCTEN, B TOM 4ucne B
4yacTu:

1) rpa)>k[aHCKOro BOCNUTAHUS:

OCO3HaHNS OBYyYalLMMNCS CBOMX KOHCTUTYLIMOHHbIX MNpaB K 06S3aHHOCTEN,
YBa)KEHMS K 3aKOHY 1 NMPaBoOMNOPSAKY;

NPEACTaBIEHNS O coumalibHbIX HOPMax 1 NpaBuiax MeXXIMYHOCTHbIX OTHOLLEHWIA
B KOJNEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW AEATENbHOCTU MPU CO34aHMn yYeOHbIX
NPOEKTOB, peLlleHNN Y4eOHbIX M MNO3HaBaTeSibHbIX 3a4a4, BbINOSHEHUN XMMUYECKUX
9KCMNEPUMEHTOB;

CMOCOBGHOCTN MOHMMATb U NPUHMMAaTbL MOTUBbI, HAMEPEHWS, TOTUKY 1 apryMeHTbI
APYrux Npv aHanuse pasfnyHbIX BUAOB yH4eOHOW AeATENbHOCTHY;

2) NaTPNOTUYECKOro BOCNUTAHUS:

LEHHOCTHOrO  OTHOLUEHWSS K UCTOPUYECKOMY W  HAy4YHOMY  Hacneauto
OTEYECTBEHHOWN XUMNW;

YBaXXEHUA K MpoLeccy TBopYecTBa B ob6nactm Teopun U MNPaKTUYECKOro
NPMMEHEHNA XUMUKW, OCO3HaHMS TOro, YTO [AOCTUXKEHMS HAyKnm €eCTb pe3ynbrar
ONNTENbHbIX HAGMAEHUA, KPOMOTNBbLIX SKCNEepPUMEHTasbHbIX MOUCKOB, MOCTOSAHHOMO
TpyAa y4E€HbIX 1 NPaKTUKOB;

NHTepeca N No3HaBaTefIbHbIX MOTMBOB B MOSIyYEHUN U MOCNEnyLWEeM aHannse
NHopMaunn 0 NePeaoBbIX AOCTVKEHUAX COBPEMEHHON OTEYECTBEHHON XNMUK;

3) AYXOBHO-HPABCTBEHHOro BOCNUTAHUS:

HPaBCTBEHHOIO CO3HaHWS, 3TUYECKOro NOBEAEHUS;

CMOCOBHOCTN OLEHMBATb CUTyauuW, CBA3AHHbIE C XUMUYECKUMU ABAEHUAMU, U
NPVHMMaTb OCO3HaHHblE pPELUEHNS, OPUEHTUPYSCb Ha MOpasibHO-HPaBCTBEHHbIE
HOPMbI N LLEHHOCTW;

FOTOBHOCTM OLEHMBaTb CBOE MNOBeAeHMe U MNOCTYMNKM CBOUX TOBapuLlen c
NO3NLUMA HPaBCTBEHHbIX W MNPaBOBbIX HOPM W OCO3HAHWE MOCNEeACTBUM 3TUX
NOCTYMKOB;

4) hbopmnpoBaHusa KyNbTypbl 340POBbSI:

NOHMMaHNA  LEHHOCTEeN  300poBOro M 6e3onacHoro obpasa  >XKU3HW,
HeoOXOANMOCTN OTBETCTBEHHOINO OTHOLUEHUA K COOCTBEHHOMY (U3NYECKOMY I
NCUXNYECKOMY 300POBbLIO;

cobnogeHna npasun  6e3onacHoro obpalleHuss €  BelwectBaMmn B ObITy,
NOBCEAHEBHOWN XXN3HU U B TPYAOBOW AEATENBHOCTY;

NOHMMaHNA LEHHOCTM NpaBun MHANBUOYANbHOIO N KOMNEKTMBHOIMO 6€30nacHoro
NoBeAeHNs B CUTyauusiX, yrpoXKatoLmnX 340POBbLI0 1 XXU3HN NoOeNn;

OCO3HaHUsA MOCnNeacTBUA U HEMPUATUA BPEQHbIX MNpuBblYeEK (ynoTpebneHus
anKorosnsi, HAPKOTMKOB, KyPEHNS);

5) TpyaoBOro BOoCNUTaHus:

KOMMYHUKaTNBHO KOMMNETEHTHOCTN B y4ebHO-1ccnenoBaTenbCKom
AEATENBHOCTN, OOLLIECTBEHHO NONE3HOW, TBOPYECKOWN 1 APYruX BUaax AeaTeNbHOCTY;

YCTaHOBKM Ha aKTUBHOE y4yacTue B PeLUeHUN MPaKTUYECKMX 3a4adq coumanbHON
HanpaBneHHOCTM (B paMKax CBOEro Knacca, LWKOnbl);

NHTEepeca K MPaKTUYECKOMY WU3YyYEHUIO Npodeccuin pasfin4yHoOro popa, B TOM
4ncne Ha OCHOBE NPUMEHEHNS MPEAMETHbIX 3HAHUIN MO XUMUN;

yBaXXeHUs K Tpyay, NIoasam Tpyaa 1 pesynstatamMm TPyLoBOW OeATeNbHOCTY;

FOTOBHOCTM K OCO3HAHHOMY Bbl6OPY UHAMBUAYASIbHON TpaekTopmm 06pasoBaHns,
oyaywen npodeccun n peanu3aumm COOCTBEHHbBIX >XUSHEHHbLIX MNAHOB C YYETOM



JINYHOCTHbIX WHTEPECOB, CMOCOOHOCTEM K XWMWUW, MHTEPECOB U NOTPEOHOCTEN
obLLEecTBa;
6) 9KONOrn4ecKoro BOCNUTaHus:

9KOJIOMMYECKN LIeNecoobpasHoro OTHOLWUEHUS K Npupoae, Kak WCTOYHUKY
CYLLECTBOBaHNSA XXN3HN Ha 3eMIe;

NOHMMaHNA No6anbHOro XapakTepa 3KOMOrMYecKux npooénem, BANAHUA
9KOHOMUNYECKNX MPOLLECCOB Ha COCTOSIHME MPUPOAHON N coumanbHON Cpeabl;

OCO3HaHUsA HeOO6XOANMMOCTU MCMONMb30BaHNS AOCTVXKEHUI XUMUN ONS PeLleHus
BOMPOCOB paLMoOHaNbHOro NPUPOAOMNOb30BaAHNS;

aKTUBHOIO HEMPUATUA AENCTBUIA, NMPUHOCALLMX BPEL OKpY>KaroLlen NpupogHou
cpede, YMeHMst NpOrHo3upoBaTb He6NaronpusiTHble 3KONMOrMYeckue nocnencTaus
npennpuHUMaeMblx OeNCTBUN 1 NpegoTepaLwaTh Ux;

HaM4YMs PasBUTOrO 3KOMOMMYECKOrO MbILMIEHNS, 3KOMOrMYECKOW KyNbTYpbl,
onbiTa OEATENbHOCTU 3KONOrMYEeCKOW HanpaBfeHHOCTN, YMEHUS PYKOBOACTBOBATLCS
MMW B NO3HABaTENbHON, KOMMYHUKATUBHON M COUManbHON NpakTuKe, CNOCOBHOCTA W
YMEHMS aKTUBHO NPOTUBOCTOATb NAE0N0rnm xemogobuu;

7) LEHHOCTUN HAay4YHOro NO3HaHUS:

chopMMpPOBAHHOCTN  MUPOBO33PEHUSA, COOTBETCTBYIOLLEIO  COBPEMEHHOMY
YPOBHIO pasBuUTUA HAYKN N OOLLLECTBEHHOW NPaKTUKW;

NOHMMaHNA CrieunduKN XUMNN Kak HayKn, OCO3HaHus1 e€ ponn B hopMmnpoBaHnmn
paunoHaNIbHOro Hay4YHOro MbIWMEHNSA, CO3L0aHUN LEeNOCTHOro npeactaBneHnst o6
OKpY>KalLLeM MUpe Kak O €OUMHCTBE MPUPOAbl U YenoBeka, B NO3HAHUN MPUPOAHbIX
3aKOHOMEPHOCTEN 1 peLleHnin NPo6/IEM COXPaHEHNSA NPMPOLHOro PaBHOBECKS;

y6eXXAEHHOCTN B OCO60N 3HAYNUMOCTUN XUMUN OS19 COBPEMEHHOMW LMBUIM3aALNN: B
€€ ryMaHUCTUYECKON HanpaBfeHHOCTM M Ba)KHOW poan B CO34aHUM HoBoOW 6asbl
MaTepuanbHOM KyfbTypbl, PeleHnn rmobanbHbiX NPO6SIEM YCTOMYMBOIoO pPasBUTUSA
yenoBeyecTBa — CbIPbEBOW, SHEPreTU4YecKoin, MULLEBON U 3KONMOMMYECKON
6e30MacHOCTU, B Pas3BUTUN MeLMLUMHbI, 06ecrnedYeHnn ycnoBuid yCnewHoro Tpyga u
9KOJIOrNYECKN KOMMOPTHOM XXMU3HN KaXX40ro YneHa obLecTsa;

€CTEeCTBEHHO-HAy4YHON rPaMOTHOCTU: MOHNMAHUS CYLLUHOCTN METOAOB MO3HAHUS,
NCNONb3YyEMbIX B €CTECTBEHHbIX HayKax, CMOCOOHOCTU MCMNOMb30BaTb MONyyYaemble
3HaHNA ONs aHann3a n 06bACHEHNS SBNEHUI OKPY>KaloLLEro Mypa 1 MPOUCXOASALLMX B
HEM W3MEHEHUN, YMEHUs1 aenaTb OOOCHOBaHHblE 3aK/IOYEHUS Ha OCHOBE HayuYHbIX
(haKTOB 1 NMEIOLLUMXCA AaHHbIX C LIENbo NONy4YeHUsA OCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTN CaMOCTOSATESIbHO MCMOMb30BaTh XMMUYECKNE 3HAHNA ONA PELLEeHNS
NpPo6seM B peabHbIX XXN3HEHHbIX CUTyauusX;

NHTEepeca K MO3HAHWUIO N UCCneoBaTeNbCKON AEATENbHOCTY;

rOTOBHOCTM M  CcnocobHOCTU K  HenpepbiBHOMY  06pasoBaHuio n
CamMo06pa30BaHNIO, K aKTUBHOMY MOTYYEHUIO HOBbIX 3HAHWI MO XMUX B COOTBETCTBUN
C XKN3HEHHbIMW NOTPEOBHOCTAMY;

NHTepeca K OCOBGEHHOCTAM TpyAa B pasnunyHbix cdepax npodecCnoHanbHOM
AEATENBHOCTI.



METANPEAMETHbIE PE3YJIbTATbI

MeTanpegMeTHble pe3ynbTaTbl OCBOEHUA Yy4ebHOro npegmera  «XumMusi» Ha

YPOBHE cpefHero obLero o6pa3oBaHns BKIOHAIOT:
e 3Ha4duMmble ans dopmurpoBaHus MUPOBO33PEHUS 06Yy4atoLLMXCS

MeXOucunnanHapHble (MexxnpeameTHble) O6LLEeHayYHble MOHATUSA, OTpaxKaloLme
LEeIOCTHOCTb Hay4YHOM KapTuMHbl Mupa U crneunduky MeTo4OB MNO3HAHUA,
MCMNOSIb3YyEMbIX B €CTECTBEHHbIX Haykax (MaTepusi, BELLECTBO, 3JHeprus,
ABfleHMe, Mpouecc, CUcTemMa, HayYHbli  akT, npuHUMN, runoTesa,
3aKOHOMEPHOCTb, 3aKOH, Teopusi, UCcefoBaHne, HabnogeHue, nU3MepeHue,
9KCMNEPUMEHT 1 apyrue);

YH/BEpCanbHble Yy4eOHble AeNCTBUS (NO3HaBaTesSibHble, KOMMYHUKaTUBHbIE,
perynaTuBHbIE), obecneyunsaroLLme dopmupoBaHmne pyHKLUMOHaNbHOM
FPaMOTHOCTU N COLMaNbHON KOMMETEHLMM OBYyHatoLLMXCS;

CNOCOBHOCTb OBYYaOLLMXCA MCMNOSb30BaTb OCBOEHHbIE MEXANCLMMINHAPHbIE,
MUPOBO33PEHYECKNE 3HAHUA W  YHMBEPCallbHble Yy4eOHble [encTBUS B
No3HaBaTesIbHON N CoLManbHOW NpakTuKe.

MeTanpegMeTHble  pes3yfbTaTbl  OTpaXatT  OBMafeHue  YyHuBepCasibHbIMU

y‘-le6HbIMVI no3HaBaTesibHbIMUN, KOMMYHUKATUBHbIMW U PEryNATUBHLIMA ,D,eI7ICTBI/IFIMI/I.

OBnageHne yHusepcasnbHbIMU Yy4e6HbIMU NO3HaABaTENbHbIMU AeACTBUSIMM:
1) 6a30Bble NIorn4yeckne AencTBuN:

CaMOCTOATENBHO (hOPMYNMPOBATL U akTyanm3npoBaTb Npobnemy, BCECTOPOHHE
€€ paccmartpuBaTb;

onpemensatb Uenn [eATenbHOCTW, 3ajasBas napamMeTpbl U KpUTepun KX
AOCTMXKEHUS,, COOTHOCUTb pe3ynbTatbl OEeATENbHOCTM C  MOCTaBfeHHbIMU
Lensmu;

MCNoNb3oBaTb MNPU OCBOEHUN 3HAHUAN MPUEMbI NIOMMYECKOrO MbILWIEHUA —
BblAENSATb XapakKTepHble NPU3HaKM NOHATUA U yCTaHaBNMBaTb UX B3aUMOCBSA3b,
MCNONb30BaTb COOTBETCTBYIOLLMNE MOHATUSA ANt OObACHEHNS OTAENbHbIX (DAKTOB
N ABNEHUIA;

BblOMpPaTb OCHOBAHUA 1 KPUTEPUN NS KnacCugukKauum BeWeCcTB U XUMNYECKNX
peakuum;

yCTaHaBNMBatb  MNPWYUHHO-CELACTBEHHbIE  CBA3N  MeXAy  U3y4aeMbiMu
ABIEHNAMM;

CTPOWTb NIOrMYECKNE PaCCyXAEeHUS (MHAYKTUBHbIE, OeAyKTUBHbIE, MO aHanorunm),
BbISIBMIATL 3aKOHOMEPHOCTM U MPOTUBOPEHUS B paccMaTpuBaeMbiX SABEHUSIX,
hopMynMpoBaTh BbIBOAbI N 3aKTHOHEHNS;

NPUMEHATb B MNpoLEecce MO3HaHUA, UCMOMb3yeMble B XMMUW CUMBOSINYECKME
(3HakoBble) Mopenun, npeobpas3oBbiBaTb MOAENbHblE NpeacTaBfieHns  —
XUMNYECKNA 3HAK (CUMBOJM) 3NeMEHTa, Xummyeckast opmyna, ypaBHeEHUE
XUMMUYECKON peakumm — MNpu  peLeHnn Yy4ebHbIX NO3HaBaTeNbHbIX U



NPaKTUYECKNX 3adad, NPUMEHATb Ha3BaHHble MOAENbHbIE NPEACTaBNEeHUA Ons
BbISIBNMEHNA XapaKTEPHbIX MPU3HAKOB WN3y4aeMblX BELLECTB U XUMUYECKUX
peakuuin.

2) 6a3oBble nccnepoBaTtesibCKue AenucTBUs:

BnageTb OCHOBaMM METOOOB HAy4YHOro MO3HaHUS BELLECTB U XUMUYECKMX
peakumm;

dopmynupoBaTb LENN 1 3agadn NCCneqoBaHns, NCMoNb30BaTb NOCTABEHHbIE U
CaMOCTOSATENbHO C(OPMYNMPOBaHHbIE BOMPOCbI B Ka4yeCTBE WHCTPYMEHTa
NO3HaHNS U OCHOBbLI AN hopMNpPOBaHMS TMNOTE3bI MO NPOBEPKE NPaBUbHOCTA
BbICKa3bIBAEMbIX CY>XKOEHWI;

BNafeTb HaBblkaMXW CaMOCTOSATENbHONO MfaHMPOBaHNA U NpPOBeAEeHUs
YYEHNYECKNX IKCMEPUMEHTOB, COBEPLUEHCTBOBaTb YMEHUA Habnopate 3a
XO0OOM  rpouecca, CaMOCTOATENbHO  MPOrHO3MpoBaTb €ro  pesynbrar,
dhopmynupoBaTe 0006LEHNA U BbIBOOAbl OTHOCUTENBHO [OOCTOBEPHOCTU
pe3ynsTaToB NCCNeqoBaHUs, COCTaBNATb OO0OCHOBaAHHbIM OTYET O NpofenaHHON
paboTe;

npuobpeTtatb  OMNbIT  YYEHNYECKOW  WCCNEAOBATENbCKOW U MPOEKTHOW
AEATENBbHOCTN, MPOSIBASATL CMOCOOHOCTb U FOTOBHOCTb K CaMOCTOATENbHOMY
MOMUCKY METOAO0B pPeLUEHNA MPaKTUYECKUX 3afay, MNPUMEHEHUIO Pasnn4HbIX
METOAO0B MO3HaHUA.

3) pa6boTta ¢ nHcopmaumen:

OPUEHTMPOBATLCSA B PasfIyHbIX NCTOYHUKAX MHOpMaumy (Hay4HO-nonynsapHas
nutepaTtypa  XMMWYECKOro COoOepXXaHus, CchnpaBoOYHble MNocobus, pPecypchbl
WHTepHeTa), aHanuanpoBaTb WHMOPMaUMio pasnuYHblX BUMAOB U  HOPM
npegcTasneHns, KPUTNYECKM oLeHuBaTb eé AOCTOBEPHOCTb n
HENpPoOTNBOPEYMBOCTb;

dopmynupoBatb 3anpocbl U MNPUMEHATb pPasfnyHble MeTOoAbl NPU MOUCKEe U
oTéope WuHpopmaumM, HeobxoguMMon ANsa  BbIMNOMHEHUS YYeOHbIX 3agad
onpenenéHHoro Tuna;

npuobpeTtatb  ONbIT  UCMOAL30BaHNA  UHPOPMALMOHHO-KOMMYHNKATUBHbIX
TEXHOMOMNI N Pa3INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOSATENbHO BbIGMpaTb oNTUMasbHY0 opMy NpencTasneHns nHpopmaummn
(cxembl, rpacmku, guarpammbl, Tabnuupl, PUCYHKN 1 gpyrue);

MCNOSb30BaTh Hay4HbIN S3blK B Ka4eCTBe cpefcTsa nNpu pabote ¢ XMMNYECKOW
NHopMaUmnen: NPUMEHATb MEXNPEOMETHbIE ((PU3NYECKNE N MaTEMATUYECKME)
3HaKu 1 CMMBOJIbl, (POPMYrbl, aB6peBnaTypbl, HOMEHKNATYpPY;

ncnonb3oBatb U MNpeobpas3oBbiBaTb 3HAKOBO-CMMBOSINYECKNE CPencTBa
HarnsagHoOCTN.

OBnapeHune YHuBepcaibHbiIM KOMMYHUKAaTUBHbIMU OEeVUCTBUAMMN:

3afaBaTb BOMPOCHI MO CYyLLECTBY OOCYXAaeMoil TeMbl B XO@e Avanora w/vnu
OMCKYyCCWM, BbiCcKasblBaTb uaen, GopMynMpoBaTb CBOW  MNPEAnoXeHNs
OTHOCUTENBHO BbINOMHEHNS NPeaNoXXeHHON 3aaayn;



e BbICTynatb C TMpe3eHTaunein pesynsTatoB MO3HaBaTeNbHOW OEeATeNbHOCTH,
MOSIyYEHHbIX CaMOCTOATESIbHO WM  COBMECTHO CO CBEPCTHMKaMn npwu
BbIMO/THEHUN  XUMWYECKOrO  3KCMNEepUMEHTa, MpakTu4eckon paboTbl Mo
NCCNeqoBaHnO CBOWCTB U3y4aeMblX BELWECTB, peanndaumm y4ebHoro npoeKTa u
hopmynupoBaTb BbIBOAbl MO pe3ynbTataM MpoBeAEHHbIX NCCNeqoBaHUN NyTEM
CcornacoBaHusa NO3NLUNIA B XOAe 06CY>XOEHUA N 0OOMeHa MHEHUSIMIA.

OBnageHne yHuBepcasnbHbIMU PEryasiTUBHbIMU AEeNCTBUAMM:

® CaMOCTOATESIbHO MaHNPOBaTb W  OCYLWIECTBMATb CBOKO MO3HaBaTeNbHYO
AEATENBHOCTb, ONpepenaa eé uenn 1 3afayun, KOHTponupoBaTb U MO Mepe
HEeO6XOANMOCTN KOPPEKTMPOBATb MpegnaraemMbil anroputM  OEeNCTBUA  Mpwu
BbIMO/IHEHUM Y4YeBHbIX U UCCneqoBaTeSlbCKUX 3afad, BbloumpaTtb Hanbonee
3P (PEKTUBHBIA CNOCOO6 WX PELUEHUA C YYETOM MOAYHEHUS HOBbIX 3HaHWA O
BellecTBax N XMMNYECKNX peakLnsx;

® OCYLLECTBNATb CAMOKOHTPOSIb CBOEN AEATENbHOCTUN HA OCHOBE CaMoaHanusa u
CaMOOLEHKMN.

NMPEAMETHbIE PE3YJIbTATbI

10 KJIACC
MpeameTHble pe3dynbTaTbl 0CBOEHUS Kypca «OpraHmyeckast XMusi» OTpaKatoT:

e Cc(opMMPOBaHHOCTL  NPEACTaBMEHUA O  XUMWUYECKOW  COCTaBMSOLLEN
€CTECTBEHHO-HAy4YHOW KapTWHbl MUPA, POAM XMMUA B MNO3HAHUN SBAEHUN
npupoabl, B (OpMMPOBaHMM  MbIWEHUS W KyNbTYpbl  JINYHOCTU, €€
(PYHKLUMOHANbHON rPaMOTHOCTU, HEeOOXOOUMOW ANs PeLleHns MpakTU4ecKmnx
3ajay N 9KONOrMYeCKU OOOCHOBAHHOIO OTHOLUEHUS K CBOEMY 340POBLIO U
NPUPOSHOW Cpeae;

e BnageHvne cuctemonm XUMUNYECKNX 3HaHW, KoTopas BKJIOYAET:
OCHOBoOMonarawwme MOHATUS (XUMUYECKUA SNEMEHT, aToM, 3NEeKTPOHHas
obosiouka atomMa, Mofekyna, BaNeHTHOCTb, 3NeKTPOOTPULATENbHOCTD,
XUMMNYecKass CBA3b, CTPYKTYpHas dopmyna (pasBEpHyTas U COKpaEHHas),
MOMb, MONSpPHaAaA Macca, MONSAPHbI  OOBLEM,  YrNEepPOOHbI  CKENeT,
hbyHKUMOHanNbHas rpynna, pagukarsn, N3oMepusi, U'SOMepbl, FOMONTIOrMYECKNIA PSag,
rOMOSIorn,  YrneBoAopoOabl, KUCMOPOA W a30TCoAepkaline CoeanmHeHus,
MOHOMep, NOAMMEpP, CTPYKTYPHOE 3BEHO, BbICOKOMONEKYNAPHbIE COEANHEHWS);
Teopun N 3aKOHbI (Teopus CTPOeHNs opraHnyeckux sewects A. M. bytneposa,
3aKOH COXpPaHeHUsI MacCbl BELLECTB); 3aKOHOMEPHOCTW, CUMBOIMYECKNIA A3bIK
XUMUKM;  MUPOBO33PEHYECKNE 3HaHUA, fexawme B OCHOBE MOHUMaHUSA
APUYNHHOCTM WM CUCTEMHOCTM XUMMWYECKUX SBNEHUN, (PaKTONOrn4eckme
CBeieHNna O CBOWCTBax, cocTaBe, Mosy4eHun u 6e30nacHOM MCMONb30BaHUU
Ba>KHENLUNX OPraHMYecKnx BeLecTB B ObITy U MPaKTUYECKON AesATeNbHOCTU
4YenoBeKa;



CchOpPMUPOBAHHOCTb YMEHWI BbISBNATb XapakTepHble MPU3HAKN MOHATUMN,
yCTaHaBnMBaTb WX B3aMMOCBSA3b, UCMONb30BaTb COOTBETCTBYIOLLME MOHATUSA
npu onncaHnn coctasa, CTPOEHUSA N NPEBPALLEHNI OPraHNYECKNX COEANHEHI;
CchOPMUPOBAHHOCTb YMEHUN NCMNONb30BATb XUMUYECKYID CUMBOMUKY ANs
COCTaBfIEHNST MOSIEKYNSAPHBIX W CTPYKTYPHbIX (pas3BEpPHYTON, COKpaLLEHHOWN)
opMyn  OpraHM4ecKMX BELECTB U YpPaBHEHUA XUMUYECKUX pPeaKkLuin,
N3roTaBnMBaTb MOAENMN MOJMEKYST OPraHNYECKNX BELWEeCTB AM1S UNoCcTpaumm nx
XUMNYECKOro N NPOCTPAHCTBEHHOIO CTPOEHUS;

Cc(hopMMPOBAHHOCTb YMEHWI YyCTaHaBnMBaTb MNPUHAONEXHOCTb WU3YYEHHbIX
OpPraHMYecKnx BELLECTB MO WX COCTaBy W CTPOEHUIO K OMpeaenéHHoOMY
Knaccy/rpynne coeguHeHun (yrnmeBogopondbl, KUCMopon W asoTcopep kaiume
COeaNHEHNs, BbICOKOMOJEKYNSAPHbIE COEAMHEHUs!), AaBaTb MM Ha3BaHWUsS MO
cuctematmyeckon HomeHknatype (IUPAC), a Takxe npvBOAuTb TpuUBMasbHbIE
Ha3BaHUS OTAENbHbIX OPraHNYEeCKUX BELLECTB (3TWUMEH, NPOMNWUMEH, aueTUNEH,
STUNEHIMNKONb, MuuepuH, heHon, dopmanbgerng, auetanbaernn, MypasbuHas
KNCNOTa, YKCYyCHas KWUCNoTa, OfleMHOBas KWUCMOTa, CTeapuHOBas KUCNOTa,
rMoK0o3a, PPYKTO3a, Kpaxmarn, Lennonosa, muumH);

c(hopMMPOBaHHOCTb YMEHWs onpeaensaTb Buabl XUMUYECKOW CBSA3WM B
OpraHNYyecKmnx coeguHeHnsax (oanHapHbIe U KpaTHbIE);

CchOPMUPOBAHHOCTb  YMEHUSI MPUMEHSTb MOMIOXKEHNST TEOPUN  CTPOEHMS
opraHuyeckmx BewectB A. M. bytnepoBa p[ns o6bACHEHUA 3aBUCUMOCTU
CBOWCTB BELUEeCTB OT UX COCTaBa W CTPOEHMs; 3aKOH COXPaHeHWs Macchbl
BELLECTB;

Cc(hopMMpPOBaHHOCTb YMEHUIA XapaKTepnu3oBaTb COCTaB, CTPOeHune, hnsndeckmne
N XUMWYECKME CBOWCTBA TUMUYHbIX MNPEACTaBUTENEN Pa3NNYHbIX KaccoB
OpraHM4yeckmx BewecTB (MeTaH, 3TaH, 3TWNEeH, nNPONWUMEH, aueTumeH,
6yTtagneH-1,3, metunbytagmeH-1,3, 6eH301, MeETAHOS, 3TAHON, STUNEHMINKOSb,
rmuuepviH, deHon, aueTtanbgerua, MypaBbMHas U YKCYCHas KMUCNOThI, MHOKO3a,
Kpaxmar, LLenono3a, aMMHOYKCYyCHast Kncnota), NNNIOCTPUPOBaTb
FEHETUYECKYID CBSA3b MeXAYy HUMM  ypPaBHEHUSIMA  COOTBETCTBYHOLLMX
XUMMNYECKNX PEaKLMIA C NCMONb30BaAHNEM CTPYKTYPHbIX (hOpMYIT;
CchOPMUPOBAHHOCTb YMEHUS XapaKTepu3oBaTb WCTOYHMKU YrEBOAOPOAHOIO
Ccblpbsi  (He(Tb, NPUPOAHbLIA rasd, Yyronb), CNocobbl KX MepepaboTKn wu
NpakTMYecKoe NpUMeHeHne NPoayKTOB NepepaboTKy;

ChOPMUPOBAHHOCTb  YMEHWA MPOBOOUTL  BbIYUCMEHMS MO  XUMUYECKUM
ypaBHeHusIM (Maccbl, 06bEMa, KONM4YeCcTBa UCXOQHOIO BELLECTBa UNN NpPoAayKTa
peakumn no M3BECTHbIM Macce, OObEMY, KONMUYECTBY OAHOrO M3 UCXOOHbIX
BELLECTB UMK NPOOYKTOB peakuun);

chOpPMUPOBAHHOCTb YMEHWNI BNAAETb CUCTEMOWN 3HAHUI 06 OCHOBHbIX METogax
Hay4YHOro MO3HaHWSA, WCMNOMb3YEMbIX B XUMUM MNPU U3YHEHUN BELLECTB U
XUMUNYECKNX SABNEHUN (HabntogeHve, N3MepeHue, 3KCNEPUMEHT,
MOAENMPOBAHNE), NCMONMb30BaTb CUCTEMHbIE XMMUYECKNE 3HAHWS ANS NMPUHATUSA



PEeLUEHNIN B KOHKPETHBIX XXN3HEHHbIX CUTyaUNsiX, CBA3aHHbIX C BELLLECTBaMN U UX
NPUMEHEHNEM;

e CHOPMUPOBAHHOCTb YMEHWA cobnogartb npasBwia MoNb30BaHUS XMMUYECKOW
nocyaon n nabopatopHbiM 060pPyOOBaHWEM, a TakXe npasuna obpalleHust C
BeLeCcTBaMn B COOTBETCTBUM C UHCTPYKLMAMU NO BbIMOMHEHNIO TAabopaTopHbIX
XUMUYECKNX OMbITOB;

e CHOPMUPOBAHHOCTb YMEHW MNNAaHUPOBATb W BbINOAHATL  XMMUYECKUN
9KCMepuMeHT (MpeBpalleHns OpraHM4YecKMx BeLeCcTB MNpu  HarpesaHuu,
nofy4yeHne 3STueHa W W3yYeHne ero CBOWCTB, KayeCTBEHHble peakLumm
OpraHM4Yecknx BeLecTB, AeHaTypauusi 6enkoB nNpu HarpeBaHuu, LBETHblE
peakumn 6enkoB) B COOTBETCTBUM C MNpasuiamMy TEXHUKM 6e30MacHOCTU npwu
obpalleHun C¢ BellecTBamMn 1 nabopaTtopHbiM 06opyaoBaHNEM, NPEACTaBNATb
pesynbTatbl  XMMWYECKOro SKCnepumMeHTa B (OpMe 3anicu  YpaBHEHUN
COOTBETCTBYIOLUX peakunin n QopmMynmpoBaTb BbiBOAbl Ha OCHOBE 3TUX
pe3ynsTaTos;

e CHOPMUPOBAHHOCTL YMEHUN  KPUTUYECKN  aHanM3npoBaTb  XMMWUYECKYHO
NHOPMaLNIo, MNOyYaeMytd U3 pasHbIX WCTOYHMKOB (CpeacTtBa MacCOBOW
NHpopmaunn, IHTepHeET n gpyrux);

e C(HOPMNPOBAHHOCTb yMEHNI cobnogatb npasuna 9KONOrM4eCKm
LenecoobpasHoro noBefdeHUs B ObITy U TPYAOBOW AEATENbHOCTU B LENsAx
COXPaHEHNS1 CBOEro 340POBbA 1 OKPY>KaroLLein NpupoLHON cpeabl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBUA Ha XKMBble OPraHnU3Mbl OnpeaenéHHbIX OpraHNY4ecKunx
BELLEeCTB, NOHMMas cMbica nokasatena MNOK, noAcHATbL Ha npuMmepax crnocoobl
YMEHbLUEHNA W NpefoTBpalleHns UX BPEAHOro BO3OENCTBMS Ha OpraHu3m
4YenoBeKa;

e /15 OOyvalLNXCA C OrpaHMYeHHbIMA BO3MOXHOCTAMU 300POBbSA: YMEHUe
NPUMEHATb 3HAHWSA 00 OCHOBHbIX AOCTYMHbIX METOAax MO3HAHWUS BELLECTB U
XUMMNYECKNX SBNEHWI;

e a1 cnenmbix U CcnaboBupawmMx O6yYalLWUXCHA:  YMEHMEe UCMNoSb30BaTb
penbeHO-ToYeYHYyl0 cucteMy o6o3HadeHun J1. Bpanna pgns  3anucu
XUMMNYECKNX (DOPMYII.

11 KJIACC
MpeomeTHble peaynbTaTbl OCBOEHMs Kypca «O6was n HeopraHumyeckas XuMns»
OTpaXkatoT:

e chopMnpoOBaHHOCTL  MNpPEencTaBNeHM: O  XUMWYECKOW  COCTaBNAOLLEN
€CTECTBEHHO-HAy4YHOW KapTWHbl MUPA, POAM XMMUM B MNO3HAHUN SBNEHUN
npupoabl, B (OpMMPOBaHMM  MbIWNEHUS W KyNbTypbl  JINYHOCTKU, €&
(bYHKUMOHANbLHON rpaMOTHOCTM, HeobxoouMOoW ONsi PELUeHUs MPaKTU4eCcKnx
3ajay N 3JKONOrMYeCKU OOOCHOBAHHOIO OTHOLUEHUS K CBOEMY 340POBbLIO U
NPUPOAHON cpene;



BnageHve cucTemonm XUMNYECKUNX 3HaHWM, KoTopas BKJTHOYaET:
ocHoBoMnonaratowme noHATUS (XMMUYECKUI 3NeMeHT, aTtom, usorton, s-, p-, d-
9NIEKTPOHHbIE OpOuTanM aTtoMoOB, WOH, MOJMEKyfa, MOfb, MONSPHbIN OOBLEM,
BaNEeHTHOCTb, 9NEeKTPOOTPULATENBHOCTb, CTEMNEHb OKUCAEHUS, XMMUYecKas
CBA3b (KOoBasIeHTHas, NWOHHas, MeTaIn4eckKasi, BOGOPOAHasl), Kpuctannmyeckas
peLléTka, TUMNbl XUMUYECKNX peakuuin, pacTBOp, 3EKTPONNTbI, HESNEKTPONMUTHI,
ANEKTPONUTNYECKAA [uccounauns, OKUCIUTENb, BOCCTaHOBUTENb, CKOPOCTb
XUMWNYECKOWN peakumn, XMMU4ECKOe paBHOBECUE); TEOPUN U 3aKOHbI (Teopus
NEKTPONTUYECKON Anccoumaunmn, nepuogudeckun 3akoH . V. Menpeneesa,
3aKOH COXpaHeHMs1 MacCbl BELLEeCTB, 3aKOH COXPaHeHus W npeBpaLeHns
SHEPrn Npu XMMUYECKUX peakuusix), 3aKOHOMEPHOCTN, CUMBOSINYECKUIN A3bIK
XUMUN, MUPOBO33PEHYECKME 3HaHWS, nexawue B OCHOBE MNOHUMaHNS
APUYNHHOCTM W CUCTEMHOCTM XUMMUYECKUX SABAEHUN, (PaKTONornveckme
CBEAEHNs O CBOWCTBax, COCTaBe, NoslydeHMn n 6e30nacHOM KCMONb30BaHUN
Ba>KHENLUNX HEOpPraHN4eCKMX BELLECTB B ObITy U NPaKTUYECKOWN LOEeATENbHOCTM
4enoBeKa;

C(hOPMMPOBAHHOCTb YMEHUA BbISABNATb XapakKTEPHblE MNPU3HaKN MOHATUMN,
yCcTaHaBnMBaTb MX B3aVMOCBSA3b, WCMONb30BaTb COOTBETCTBYIOLME MOHATUSA
Npu ONUcaHNM HEOPraHNYEeCKNX BELLECTB 1 X NpeBpaLLeHnii;
C(hOPMMPOBAHHOCTb YMEHWUI WCMONb30BaTb XUMWUYECKYIO CUMBOMUKY ONs
coCTaBneHuss ((opMy/a BeELLEeCTB W  ypaBHEHUA XUMUYECKUX peakuuu,
cuctemaTtuyeckyto HomeHknatypy (IUPAC) n TpuBmnanbHble Ha3BaHWS OTAENbHbIX
HEeopraHN4eCKNX BELLECTB (yrapHbli ras, Yrnekucnbll ras, amMmMmnak, raléHas
N3BECTb, HErawéHasa n3BecCTb, NMNTbeBas coaa, NMMPUT 1 gpyrue);
C(hOPMMPOBAHHOCTb YMEHWNIA ONpeaensaTb BaNIEHTHOCTb U CTeneHb OKUCNEHUs
XUMUNYECKNX SNTEMEHTOB B COEAMHEHUAX Pa3NNYHOrO COCTaBa, BN XUMUYECKOM
CBA3N (KOBANEHTHas, MOHHAsA, MeTanInYyeckas, BOOOpPOAHasl) B COeAUHEHMSX,
TN  KPUCTAJUIMYECKON  PELLETKM  KOHKPETHOro  BewecTBa  (aTOMHas,
MONEKYNsApHasa, WOHHas, MeTaINYecKas), XapakTep cpegbl B  BOAHbIX
pacTBOpax HeEOPraHMYECKNX COeQUHEHWI;

CchOPMUPOBAHHOCTb YMEHUIN YCTaHaBAMBaTb NPUHAOIEXXKHOCTb HEOPraHNYEeCKNX
BELWEeCTB NO WX COCTaBy K OMNpedenéHHoOMy Knaccy/rpynne coeavHeHun
(NpocTble BellecTBa — MeTabl U HEMETaN/bl, OKCUAbl, OCHOBAHWS, KUCNOThI,
amoTepHbIe rMapoKcuabl, COnu);

CchoOpMUPOBAHHOCTb YMEHMI pacKpbIBaTb CMbIC/ Nepuoanyeckoro 3akoHa [. U.
MeHoeneeBa U OEMOHCTPUPOBATbL €ro CUCTEMATU3UPYIOLLYIO, OOBACHUTENBHYIO
N NPOrHOCTUYECKYO DYHKLNN;

C(hOpMMPOBAHHOCTb YMEHNIN XapaKTepu3oBaTb 3IEKTPOHHOE CTPOEHNEe aTOMOB
XUMNYECKNX anemMeHToB 1-4 nepuopgos [lepnognyeckon CUCTEMbl XUMUYECKUX
anemeHToB [. V. MeHpgeneeBa, MCMoOnb3ya MOHATUA «S-, pP-, d-3IEKTPOHHbIE
opbutanu»,  «3HepreTu4yeckme  YpoBHU»,  OOBACHATbL  3aKOHOMEPHOCTU



N3MEHEHNSA CBOWCTB XUMUYECKNX 3NIEMEHTOB U UX COEOUHEHWI MO nepuopam un
rpynnam lNepunognyeckom cncteMbl Xummn4ecknx anemeHtos [. V. MeHgeneesa;
CchOpMUPOBAHHOCTbL  YMEHUN  XapakTepusoBaTb  (onucbiBaTb)  obume
XUMMNYECKNE CBOWCTBA HEOPraHMYeCKUX BeELLECTB pPasfiNyHbIX KIaccos,
noaTBeEpP)XXAaTh CYLLECTBOBaHME MEHETUYECKOW CBA3WN MeXAY HEOPraHN4eCKnMn
BeLecTBaMu C NOMOLLIbIO YPaBHEHUI COOTBETCTBYIOLLNX XUMUYECKNX PeakLnii;
C(hOPMMPOBAHHOCTb YMEHUS KacCuUpMUMpoBaTb XUMUYECKNE peakumn Mo
pPasnn4HbIM NMpuU3HaKam (41Cny 1M COCTaBy pearvpyrolmnx BELLECTB, TEMIOBOMY
ahekTy peakunmn, NSMEHEHNIO CTENEHEN OKUCIEHMS SNEMEHTOB, 06PaTUMOCTK
peakuuu, y4acTuio KatanmsaTopa);

C(hOpPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YPaBHEHUS peakuMin pPasfnyHbIX
TWMNOB, MOSIHblE W COKpaLLlEHHble YpaBHEHUSI pPeakuuini NOHHOro oObMmeHa,
y4nTbIBas YCNOBUS, MPY KOTOPbIX 3TN peakumm gyt Ao KOHLA;
C(hOpMMPOBAHHOCTb  YMEHWUA  MPOBOAWUTbL  peakuuu, noaTeepXxaatoLume
Ka4eCTBEHHbIN COCTaB pPasfiNyHbIX HEOpraHM4YecKnx BELLECTB, pacno3HaBaTb
OMbITHBIM MYTEM MOHbI, NPUCYTCTBYIOLNE B BOOHbIX PACTBOPax HEOPraHN4eCKnx
BELLECTB;

cthopMMpoBaHHOCTb YMEHNI packpbiBaTb CYLLHOCTb
OKUCNUTENbHO-BOCCTAHOBUTENbHBIX — pPeakuuin  NocpeacTBOM  COCTaBfIEHUS
3NIEKTPOHHOro 6anaHca aTnx peakuui;

Cc(hOpMMPOBAHHOCTb YMEHUA OOBACHSATb 3aBUCMMOCTb CKOPOCTU XUMUYECKOM
peakumMn OT pasfuyHbIX ((aKTopoB; XapakTep CMELLEHUs XMMUYECKOro
paBHOBECUSA B 3aBMCUMOCTU OT BHELLHEero Bo3aencTtensa (npuHumn Jle LLatense);
C(hOpMMPOBAHHOCTb YMEHWUA  XapakTepu3oBaTb XMMUYECKME MNPOLECCHI,
nexaune B OCHOBE MPOMbILLIEHHOIO MOMYYEHUA CEPHOW KUCNOTbl, aMMu1aka, a
Takxe chopMMpPOBaHHOCTb NpeacTaBneHnin 06 OOLMX Hay4YHbIX NpUHUMNAxX 1
9KONOrn4ecKnx NpobnemMax XMMmM4eCcKoro Npon3BoaCcTBa;

Cc(hopMMPOBAHHOCTb YMEHWUI MNPOBOAWTL BbIYUCNEHNS C  MCMNOMb30BaHMEM
MNOHATUS «MaccoBas AONs BeLecTBa B pacTBOpe», OObEMHbIX OTHOLLEHU ra30B
NpU  XUMUYECKUX peakuusix, MaccCbl BellecTBa wunm ob6bEma rasoB Mo
N3BECTHOMY KOMUYECTBY BellecTBa, Macce wuam O6bEMy OfHOro u3
y4acTBYIOLNX B peakuun BeLLecTB, TENSoBOro addekra peakumm Ha OCHOBe
3aKOHOB COXPaHEeHNsa MaccChbl BELLECTB, NPEBPALLEHNSA 1 COXPAHEHNS SHEPTUN;
chopMMpPOBaHHOCTb YMEHWI cobntogaTb npaBuna Mnosib30BaHUS XUMUYECKOWN
nocygon 1 nabopaTtopHbiM 060pyLOBaHMEM, a TakXe npasuna obpalieHus C
BeLecTBaM/ B COOTBETCTBUM C MHCTPYKLMAMM NO BbINOSIHEHNIO NabopaTOPHbIX
XUMMNYECKNX OMbITOB;

C(POPMMPOBAHHOCTb  YMEHWA MAaHUpoBaTb W BbIMNOMHATL  XUMUYECKUIA
9KCMEepUMEHT  (pasnoxeHne  nepokcuga Bogopoda B NPUCYTCTBUK
KaTtanusatopa, oOnpegeneHne cpegbl pPacTBOPOB BeLWECTB C  MOMOLLbIO
YHUBEPCANbHOrO WHOVKaTopa, BAUSHME PasfuyHbIX (PaKTOPOB Ha CKOPOCTb
XUMUNYECKOWN peakuun, peakuum NOHHOrOo O6bMeHa, Ka4eCTBEHHblE peakuun Ha



cynbat-, KapboHaT- N XNOPUA-aHUOHbl, HA KaTMOH aMMOHUS, peLleHne
9KCNnepuMeHTanbHbIX 3agad4 no Temam «Metannbl» © «HemeTannbl») B
COOTBETCTBMM C MpaBuaaMn TEXHUKM 6e30macHOCTM npu  obpalleHnn ¢
BewlecTBaMn 1 nabopaTopHbiM 060pyoOBaHMEM, NPeacTaBnsTb Pe3ynbTarhl
XUMNYECKOrO 3KCNepuMeHTa B (pOopMe 3anncu YpaBHEHUN COOTBETCTBYIOLLNX
peakunin 1 popmMynnMpoBaTh BbIBOObI HA OCHOBE 3TUX PE3YNbLTaToB;
COPMUPOBAHHOCTb  YMEHUN  KPUTUYECKU  aHanNM3npoBaTb  XUMUYECKYHO
NHpopmaunio, noflydaemyro n3 pasHbiX MCTOYHMKOB (CPEeacTBa MacCOBOW
KOMMYHuKaumn, IHTepHeT n gpyrnx);

chopMUpOBaHHOCTb YMEHWI cobnogaTtb npasuna 9KONOrnyecKun
LenecoobpasHoro nosefeHnst B ObITy U TPY4OBOW AEATENbHOCTU B LENsax
COXPaHEeHUs1 CBOEro 340P0Bbs U OKPY>XatoLein NpMpogHoOn cpeabl, 0CO3HaBaTb
OMNacHOCTb BO3OENCTBUA Ha >KMBble OpraHu3Mbl OMNPEOENEHHbIX BELLECTB,
noHnMasi cmbicn nokasatensa [OK, noscHATb Ha npuMmepax Ccnocobsbl
YMEHbLIEHNA W MpeaoTBpaleHns MX BPEOHOro BO3OENCTBUA Ha OpraHu3m
4yesloBeKa;

Ona  oby4arwmxca € OrpaHMYeHHbIMM BO3MOXXHOCTSMU 300POBbS: YMEHUe
NPUMEHATb 3HaHMS 06 OCHOBHbIX OOCTYMHbIX METofaxX MO3HaHUS BELLECTB U
XUMUYECKNX ABNEHNN;

ona  cnemnbix 1M crnaboBuaswmnx  oby4aroWMXCA:  YMEHMEe UCMOoNb30BaTb
penbeHO-To4YeYHyl0 cucteMmy obosHadeHun J1. bBpauna pgns  3anucu
XUMUYECKNX (POPMYII.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KJIACC
N Konun4yectso 4yacos OnNeKTPOHHbIE
- HaumeHoBaHue pasgenos n TeMm NnporpaMmbl KoHTponbHble MpakTnyeckue o6pasoBaTesibHble
n/n Bcero
paboTbl paboThbl pecypchbl
Pa3pgen 1. TeopeTn4eckme 0OCHOBbl OPraHN4eCKoOu XuMumn
11 MpeameT opraHnyeckomn xmMmmn. Teopurst CTPOEHNST OpraHNYeCcKnx 3 0 0 https://resh.edu.ru/s
) coegunHeHuin A. M. bytneposa ubject/29/10/
Wtoro no pasgeny 3
Pa3pgen 2. Yrnesogopoabl
https://resh.edu.ru/s
2.1 MpegenbHble yrnesogopodbl — afikaHbl 2 0 0 Ubiect/29/10/
https://resh.edu.ru/s
2.2 HenpepenbHble yrneBoaopoapl: ankeHbl, ankagueHbl, ankuHbl 6 0 1 X
ubject/29/10/
https://resh.edu.ru/s
2.3 ApomaTtudeckune yrnesogopoap! 2 0 0 ubiect/29/10/
2.4 MpupoaHble NCTOYHUKN YINEBOOOPOLOB U NX NepepaboTka 3 1 0 hitps.iresh.edu.ru’s
' PYpoA YIMIeBOROPOA bep ubiect/29/10/
Wtoro no pasgeny 13
Paspen 3. Kucnopogcoaepxxaiyme opraHu4eckme coeguHeHus
3.1 Cnuptbl. PeHon 3 0 0 https:{/zres?.edu.ru/s
ubject/29/10/
ps: .edu.
3.2 Anbpernabl. Kapb6oHoBble Kncnotbl. CnoXxHbie adupbl 7 0 1 htt. S //iregsh;edu /s
https://resh.edu.ru/s
3.3 Yrnesopbl 3 1 0 ubiect/29/10/
Wtoro no pasgeny 13
Paspen 4. Asotcogep)awme opraHun4eckme coeguHeHus
https://resh.edu.ru/s
4.1 AMUHBbI. AMNHOKNCNOTLI. Benkn 3 0 0 ubiect/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

WTtoro no pasgeny

Pa3pgen 5. BbicOKOMOneKynsipHble cCoeqUHEHUs

https://resh.edu.ru/s
5.1 Mnactmaccel. Kayyyku. BonokHa 2 0 0 ubiect/29/10/
WToro no pasgeny 2
OBLLUEE KOJTMYECTBO YACOB MO NPOIrPAMME 34 2 2
11 KJIACC
Konun4yectBo 4yacoB OneKTPOHHbIE
Ne HanmeHoBaHue pa3genos 1 Tem NporpamMmmbl (undbposere)
n/n pasn porp Beero KoHTpOsbHblIe MpakTnyeckne 06pa3soBaTenbHbIe
pab6oThbl paboThbl pecypchi
Paspen 1. TeopeTn4yeckne 0CHOBbI XUMUMN
CtpoeHne atomos. Nepuroanyeckunin 3akoH n MNepuognyeckas https://resh.edu.ru/subje
1.1 3 0 0
cucTema xummyeckux anemeHtoB 1. . MeHgeneesa ct/29/10/
https://resh.edu.ru/subje
1.2 CTtpoeHue BelecTBa. MHoroo6pasaue BeLLecTs 4 0 0 ct/29/10/
https://resh.edu.ru/subje
1.3 Xummnyeckne peaxkumm 6 1 1 ct/29/10/
WToro no pasgeny 13 1 1
Paspen 2. HeopraHudyeckasi xumusi
https://resh.edu.ru/subje
2.1 MeTannbl 6 0 1
ct/29/10/
https://resh.edu.ru/subje
2.2 HemeTtannbl 9 1 1 ct/29/10/
2.3 CBs13b HEOPraHNYeCKNX N OPraHNYeCKNX BELLECTB 2 0 0 Citps:s esh. L
' P P H ct/29/10/
WToro no pasgeny 17 1 1

Pa3pgen 3. Xumusa n XXnsHo



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subje

3.1 XUMNS N XKU3Hb 4 ct/29/10/
WToro no pasgeny 4
OBLLEE KOJTMYECTBO YACOB MO NPOIrPAMME 34



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

NMOYPOYHOE MJAHUPOBAHUE

10 KJIACC
N KonuyectBo yacos ONeKTPOHHbIe
[}
n/n Tema ypoka Beero KoHTponbHble MpakTuyeckune o6pa3oBarenbHble
pa6oThbl pa6oThbl pecypchbl
MpegMeT opraHn4eckom Xummnn, e€ BO3HNKHOBEHWE, pa3BUTUE 1 https://resh.edu.ru/su

1 1 0 0 .
3Ha4YeHne biect/29/10/
Teopus CTPOEHUSA opraHndecknx coeguHeHnin A. M. bytneposa, https://resh. N

2 i 1 0 0 .
€€ OCHOBHbI€E MONOXXEHMS bject/29/10/
MpepcTaBneHne o kKnaccugrKauum opraHN4eCKNX BELLECTB. httos:/resh.edu.ru/su

3 HomeHknartypa (cnctemaTtnyeckas) n TpuBMasibHble Ha3BaHUSA 1 0 0 —% ; 9/10
OpraHNYecKnx BELLECTB

4 AnKaHbl: COCTaB U CTPOEHNE, FOMOSIOrMYECKNI Ps 1 0 0 e R

' poshie, paA biect/29/10/
5 MeTaH 1 aTaH — NpocCTelLne NPeAcTaBUTENN allkaHOB 1 0 0 https://resh.edu.ru/su
P peR biect/29/10/

6 AnKeHbI: COCTaB 1 CTPOEHNE, CBONCTBA. DTWUNEH U NPOMNWUIeH — ’ 0 0 https://resh.edu.ru/su
npocTelne NPeacTaBUTENN aNlkeHOB bject/29/10/
MpakTudeckas pabota Ne 1. «[TonyyeHne aTuneHa n nsydeHue https://resh.edu.ru/su

7 . 1 0 1 .
€ro CBOMCTB» bject/29/10/

8 AnkagneHsl. bBytagneH-1,3 nu metunbytagmen-1,3. MNonyyeHne ’ 0 0 https://resh.edu.ru/su
CUHTETUYECKOrO Kay4ykKa 1 Pe3uHbl bject/29/10/

9 AJKUHbI: COCTaB 1 0COBGEHHOCTU CTPOEHNS, FOMOJIOMNYECKII ’ 0 0 https://resh. N
pan. AueTuneH — NpPoCcTenlLnin NpeacTaBuTeNb ankMHOB bject/29/10/
KomnnekcHas nposepoyHas pabota Ne 1 TO pasgeny https://resh.edu.ru/su

10 «[lepBOHavanbHble MOHATUS OPraHNYECKON XUMUK. AnKaHbl, 1 0 0 —%
AnkeHbl, ANKWHbI» biecti29/ 10i

11 BbluncneHms no ypaBHEHNIO XUMUYECKOW peakumm 1 0 0 e b

b pearty biect/29/10/
. https://resh.edu.ru/su

12 ApeHbl: 6eH30n 1 Tonyosn. TOKCU4YHOCTb apeHoB 1 0 0 biect/29/10/

13 [eHeTnyecKkasn cBA3b YyrNeBOLOPOAOB, NPUHALANEXALUMX K ’ 0 0 https://resh.edu.ru/su
pasnu4HbIM Kriaccam bject/29/10/



https://resh.edu.ru/subject/29/10/
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MprpoaHbIe NCTOYHVKM YINIEBOOOPOLAOB: NPUPOAHLIN ras u

https://resh.edu.ru/su

14 nonyTHble HeTAHbIE ra3bl, HEOTb N NPOAYKTLI €€ NepepaboTKn bject/29/10/

15 MprpoaHble UCTOYHMKM YINEBOAOPOLOB: NPUPOAHbIA ras 1 https://resh.edu.ru/su
nonyTHble HeTaHbIE rasbl, HeTb 1 NPOAYKTLI €€ NepepaboTKu bject/29/10/

16 KoHTponbHas paboTta no pasgeny «Yrnesogopoabl» Attps:/ osh. L

P P pasneny AOPOR biect/29/10/

17 MpepenbHble 0gHOATOMHbBIE CMUPThLI: METAHON 1 3TaHOJ. https://resh.edu.ru/su
BopgopogHas cBasb bject/29/10/

https://resh.edu.ru/su

18 MHoroaTtomMHbIe CNUPTbI: ATUSEHTIMKONb 1 MIMLEPUH bi 29/

19 ®eHon: cTpoeHne Monekyrnbl, usmyeckne n XMMmn4eckmne https://resh.edu.ru/su
CBOWCTBA, NPYMEHeEHNe bject/29/10/

https://resh. I

20 Anbgervgbl: hopmanbgerug n auetanbgerng. ALeToH biect/29/10/
OpHOOCHOBHbIE NMpefenbHble KAPHBOHOBLIE KNCOTbI: https://resh.edu.ru/su

21 .

MypaBbWHas 1 YKCyCHas bject/29/10/

29 MpakTudeckas pabota Ne 2. «CBONCTBA pacTBOpa YKCYCHOW https://resh.edu.ru/su
KNC/OTbI» bject/29/10/

23 CTeapunHoBas 1 ONenHoBas KUCNOTbI, Kak NpeacTaBuUTenn https://resh.edu.ru/su
BbICLUMX KapPOOHOBbIX KUCNOT bject/29/10/
Cno>xHble ahrpbl Kak NPON3BOAHbIE KAPOOHOBBLIX KUCOT. https://resh.edu.ru/su

24 .

[MAponn3 CNoXHbIX 3h1pPoB biect/29/10/
25 JKupbl: rmgponua, npumeHeHne, 61onornyeckasi ponb XXMPOB R
pbl: rngp » Np ) p p bject/29/10/
Mbina Kak conu BbICLLUMX KapOOHOBbIX KUCIOT, UX MOKoLLee https://resh.edu.r

26 . .
nencTene bject/29/10/

o7 YrneBsopabl: COCTaB, Knaccudgukaums. BaxxHenwmne https://resh.edu.ru/su
npencTaBUTENN: IMIOKO3a, hpyKTO3a, caxaposa bject/29/10/

28 Kpaxman v uenntonosa Kak npupogHble Noanmepsbl hitps.//resh.edu.ru/su

P H PrpoR P biect/29/10/

9 KoHTponbHasa paboTa no pasgeny «Kucnopopconepxaiime https://resh.edu.ru/su
OpraHnYeckne coeguHeHns» bject/29/10/

) https://resh.edu.ru/su

30 AMUWHbI: METUNAMUH N aHUSINH biect/29/10/
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AMUWHOKNCNOTbI Kak aM(pOTEPHbIE OpPraHN4ecKe COEOUHEHNS, NX

https://resh.edu.ru/su

31 6uonornyeckoe 3Ha4veHune. MNentnabl ! bject/29/10/
32 Benku kak npnpogHble BbICOKOMOSIEKYNSIPHbIE COEOUHEHNS 1 m‘w
bject/29/10/
33 OCHOBHbIE NOHATUS XMW BbICOKOMOJEKYNSPHBIX COEANHEHNIA 1 hJ.[t Llresh.edu.r
bject/29/10/
34 OCHOBHbIE METOAbBI CHTE3a BbICOKOMOJEKYNAPHBLIX COEOUHEHWIA. ’ https://resh.edu.ru/su
[1nacTmacchl, Kay4yKu, BOSIOKHa bject/29/10/
OBLLUEE KOMMYECTBO YACOB MO NPOIrPAMME 34
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11 KJIACC

KonuyectBo 4acos

OneKTpPOHHbIe

Ne Tema vboKa uucposble

n/n yp Bcero KoHTponbHble MpakTnyeckune 06pa3zoBaTenbHbIe

paboThbl paboThbl pecypcbi

’ Xumnyecknii anemeHT. ATOM. DNeKTPOHHas KOHpurypaums ’ 0 0 https://resh.edu.ru/su
aToMOB biject/29/10/
Mepuoanyeckuin 3akoH 1 MNeprognyeckas cucteMa XMMNHECKNX
anemeHToB [0. VI. MeHgeneeBa, nx cBA3b C COBPEMEHHON TeopUen

o CTPOEHMS aTOMOB. 3aKOHOMEPHOCTU N3MEHEHNSI CBONCTB ’ 0 0 https://resh.edu.ru/su
XUMUNYECKNX 3NIEMEHTOB U MX COEAVHEHWI NO rpynnam 1 bject/29/10/
nepuopam. 3Ha4eHne Nepruognyeckoro 3aKkoHa U CUCTEMbI
xumuyeckux anemeHtos [.M. MeHfeneesa B passutum Hayku

3 CTpoeHue BellecTBa. XumMmnyeckasi CBa3b, €€ BUAbl; MEXaHU3Mbl ’ 0 0 https://resh.edu.ru/su
06pa3oBaHNs KOBaIEHTHOW cBA3W. BogopoaHas cBs3sb bject/29/10/ |

4 BaneHTHOCTb. OnekTpooTpuuaTenbHocTb. CTeneHb OKNUCNEHNS. ’ 0 0 https://resh.edu.ru/su
BelecTBa MONEKYNSAPHOrO 1 HEMOJIEKYNSIPHOIO CTPOEHUS bject/29/10/

5 lMoHsTME O gucnepcHbIX cuctemax. VICTHHbIE 1 KONNMOWAHbIE ’ 0 0 https://resh.edu.r
pacTBopbl. MaccoBas [ong BellecTsa B pacTBOpe bject/29/10/
Knaccudunkaums n HomeHknaT H raHNYeCcKmnx NHEHWAA.

accuepuikal OMEHKNaTYpa HEopranniec coeque https://resh.edu.ru/su

6 leHeTn4ecKas CBA3b HEOPraHNYEeCKNX BELLECTB, PasnNyHbIX 1 0 0 lect/29/10
KJ1accoB
Knaccugpukaums XmMn4eckunx peakumini B HeopraHu4eckom u

7 OpraHN4eckomn XuMmnn. 3aKOH COXpaHeHNs1 MacCbl BELLECTB; ’ 0 0 https://resh.edu.ru/su
3aKOH COXpaHeHUs 1 npespaLleHnss aHeprum npm XMMmMYeCcKux bject/29/10/
peakumsx

8 KomnnekcHas Tematnyeckas nposepoyHas paborta Ne 1 no Teme ’ ’ 0 https://resh.edu.ru/su
"TeopeTnyeckne OCHOBbI XumMmn" bject/29/1
CkopocTb peakumn. ObpaTtumMble peakumn. XuMmn4eckoe https://resh.edu.ru/su

9 1 0 0 .
paBHoBecue bject/29/10/

10 MpakTnyeckas paéota Ne 1. «BnnsHune pasnuyHbix hakTopos Ha ’ 0 ’ https://resh.edu.ru/su
CKOPOCTb XMMUYECKON peakLmn» bject/29/10/

11 dnekTponutndeckas gnccounauus. NoHaTe 0 BOOOPOLHOM ’ 0 0 https://resh. .r
nokasartene (pH) pacteopa. bject/29/10/
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Peakuun noHHoro obmeHa. flmgponns opraHu4ecKnx un

https://resh.edu.ru/su

12 HEOPraHN4YeCKNX BELLECTB bject/29/10/

13 OKncnMTENBEHO-BOCCTaHOBUTENbHbIE peakuun. [NoHsTne 06 https://resh.edu.ru/su
3M1eKTPONN3€e pacrnnaBoB 1 PaCTBOPOB COMel bject/29/10/
MeTansbl, ux nonoxeHuve B lNepuognyeckon cucteme https:/resh.edu.ru/su

14 Xmumundecknx anemenTos [. 1. MeHgeneesa n 0CO6eHHOCTU ‘ect/29/1
CTpoeHns atomoB. O6Lme hrsn4eckmne CBONCTBa METAINIOB blacti29/10;

15 CnnaBbl METANOB. DNEKTPOXNMUYECKNI PAL, HANPSXKEHNI https://resh. s
METasnnos bject/29/10/

16 XuMmnyeckne CBONCTBa BaXKHENLUNX METaNNoB (HaTpui, Kanuin, https://resh.edu.ru/su
KanbLuii, MarHuii, antoMNHIIN) U X COEANHEHWI bject/29/10/

17 XuMmnyecKne CBOMCTBa Xpoma, Mean 1 X COegUHEHUN https://resh.edu.ru/su

’ bject/29/10/
o o https://resh.edu.ru/su

18 XnmMmnyeckune CBONCTBA LMHKA, XXenesa U nx coeguHeHnin ‘ect/29/1

biect/29/10/ |

19 MpakTuyeckas pabota Ne 2. "PelueHne aKcnepuMeHTasbHbIX https://resh.edu.ru/su
3agad no teme «Metannbl»" bject/29/10/

20 KomnnekcHas Tematnyeckasa nposepoyHas paéota Ne 2 no Teme https://resh.edu.ru/su
"MeTannbl n ux coegnHeHus" bject/29/10/
HemeTannsl, nx nonoxexuve B Nepuognyeckom cucteme httos://resh.edu.ru/su

21 xnmmnyeckux anemeHtoB [. V. MengeneeBa n 0COOGEHHOCTH —;. t/29/1
CTPOEHUS aTOMOB o 2N

29 dunsnyeckme cBONCTBa HEMETAMNOB. ANNTIOTPOMNMS HEMETASJIOB (Ha https://resh.edu.r
npumMmepe Kncnopopaa, cepbl, hoctopa u yrnepona) bject/29/10/

2 X .

3 UMUNYECKME CBOWNCTBA rajloreHoB, Cepbl U X COEOUHEHNI biect/29/10/
24 Xummnyeckne cBoncTea azoTta, hocdopa U X coeguHeHNn hitps://resh.edu.ry/su
: P A biect/29/10/
. . https://resh.edu.ru/su

25 XumMunyeckne cBoncTBa yrnepoaa, KpeMHUS N NX COEAMHEHNI biect/29/10/

. . https://resh.edu.ru/su

26 MpumMeHeHe BaXKHENLUNX HEMETANSIOB U X COeQUHEHUI .

bject/29/10/

27 MpakTnyeckas pabota Ne 3. «PeLueHne aKcrnepMmeHTanbHbIX https://resh. I

3apady no Teme "Hemetannb!"» bject/29/10/
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BblumcneHusi No ypaBHEHMAM XUMUYECKNX PeakLmi 1

https://resh.edu.ru/su

28 TEPMOXUMUYECKNE PACHETHI. ! bject/29/10/
KomnnekcHasa Tematudeckas nposepoyHas padota Ne 3 no teme https://resh.edu.ru/su

29 " " 1 .

HemeTtannbl biject/29/10/

HeopraHnyeckune n opraHmyeckme KNCnoTbl. HeopraHndeckne n https://resh. N

30 1 .
OopraHn4yeckne OCHOBaHNs bject/29/10/

31 AMpOTEpPHbIE HEOPraHNYeCKMe N OpraHNYecKue CoeanHEHNS. ’ https://resh.edu.ru/su
[eHeTn4ecKas CBA3b HEOPraHNYECKNX 1 OPraHNYeCcKmX BELLECTB bject/29/10/

30 Ponb xnmnn B o6ecneyeHnn aKonorm4ecKomn, 3HepreTU4eCcKon 1 ’ https://resh.edu.ru/su
nuLLieBor 6€30NacHOCTU, PasBUTUN MEQULIMHDI bject/29/10/

33 MpencraBneHnst 06 O6LLMX HaY4YHbIX NPUHLMNAX NPOMbILLIIEHHOIO ’ https://resh.edu.ru/su
MONy4YeHUs1 BAXKHENLUNX BELLECTB bject/29/10/

34 Yenosek B MUPE BELLECTB 1 MaTepuasnos. XMMuUsa 1 34opoBbLe y https://resh. N
yenoseka bject/29/10/

OBLLIEE KOJIMYECTBO YACOB IO NMPOI’PAMME 34
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA
OBSA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI AN YHEHUKA

labpuensH O. C. Xumus: 10-1 knacc: 6a30Bbli YPOBEHb: YY4EOHUK /
O. C. la6pwuensH, N. I. Octpoymos, C. A. CnagkoB. — 5-e n3g., ctep. — Mockaa:
MpoceelyeHune, 2023. — 128 c.: un. ISBN 978-5-09-107222-8.

la6puensaH O. C. Xumusa: 11-1 knacc: 6a30Bblil YPOBEHb: YH4EOHUK /
O. C. laépwuensan, WU. I. Octpoymos, C. A. CnagkoB. — 5-e u3g., ctep. — Mocksa:
MpoceeleHune, 2023. — 127, [1] c.: un. ISBN 978-5-09-103623-7.

METOANYECKUE MATEPUAIDI AN YYUTENSA

EpemunH B. B. Xumus: 10 knacc: y4ebHUK: 6a30BbI ypOBEHb /
B. B. EpemuH, H. E. Ky3sbmeHko, B. U. TeperuH, A. A. dpo3gos, B. B. JlyHuH; nog peg.
B. B. JlyHuHa. — 9-e n3g., ctep. — M.: lNpocsellerne, 2022. — 204, [4] c.: nn.

EpemuH B. B. Xumnsa: 11 knacc: y4ebHuK: 6a30BbI ypOBEHD /
B. B. EpemuH, H. E. KyabmeHko, A. A. Ipo3pgos, B. B. JlyHuH; nog peg.
B. B. JlyHuHa. - 9-e nag., ctep. — M.: lNpocseLerne, 2022. — 223, [1] c.: nn.

labpuensaH O. C. Xummusa: 10-n knacc: 6a30BbI YPOBEHb: pabo4vas TeTpagb: y4ebHoe
nocobue / O. C. lab6puensH, N. I. Octpoymos, C. A. Cnagkos. — 4-e nag., ctep. —
Mocksa: NpoceelieHne, 2024. — 96 c.: vn.

labpuensaH O. C. Xumusa: 11-n knacc: 6a30BbI YPOBEHb: pabo4vas TeTpanb: y4ebHoe
nocobue / O. C. labpuensH, N. I. Octpoymos, C. A. Cnagkos. — 4-e n3g., cTep. —
Mocksa: NpoceelleHne, 2024. — 96 c.: vn.

EpemuH B. B. Xumnga: 10-11-e knacchbl: 3agavHuk / B. B. EpemuH,
A. A. Oposgos, J1. B. Pomawos. — 2-e u3g., ctep. — Mocksa: lNpocselueHune, 2024. -
350, [2] c.: un. — (MI'Y — wKone).

YepenHa B. B. Xumusa: 10-11-e knaccbl: 6a30Bbii YpOBEHb: COOPHMK 3agjady W
ynpa>kHeHnin: y4ebHOe nocobue, paspaboTaHHOE B KOMMekTe ¢ y4ebHnkom / B. B.
YepsuHa, A. B. Bapnamosa, T. B. XacaHoBa. — Mocksa: NpocseLuenune, 2024. — 160 c.

Kynaruna [. [1. Buonorna. ®dumsmka. Xumua: 10-11-e knaccel: COOpHUMK 3apay u
ynpaxkHeHuin: y4ebHoe nocobue / I. . Kynaruna, J1. B. MewepsikoBa,

A. M. Munos3aoposa [n gp.]. — 5-e u3g., ctep. — Mocksa: NpoceeLleHne, 2024. — 160 c.:
nn.

LM®POBbIE OBPA3OBATEJIbHbIE PECYPCbIl U PECYPCbl CETU UHTEPHET

Poccuinickas aneKkTpoHHas LKofa: rocygapcTBeHHas obpasoBaTenbHas nnatdopma.
Mockea. 2024. URL: https://resh.edu.ru/.



https://resh.edu.ru/

MockoBcKkasi aneKTpoHHasi LKona: egnHas obpasosartenbHas nnatdopma. Mockea.
2024. URL: https://www.mos.ru/city/projects/mesh/.

depepanbHbil MHCTUTYT Mefarormyeckmnx namepeHuin: depepanbHbil 6aHK TECTOBbIX
3agaHnin (oTKpbITbIM cermeHT). MockBa. 2024. URL: https://fipi.ru/.

AKnacc: undpoBon ob6pasoBaTenbHbil pecypc ans wkon. Mockea. 2024. URL:
https://www.yaklass.ru).
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