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NMOACHUTEJIbHASA SANMNCKA

lMporpamma Mo XMMMM Ha YpPOBHE cpegHero obuiero obpasoBaHus paspaboTaHa Ha
ocHoBe ®PepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6 obpasoBaHun B
Poccunckon ®depepaumny, TpeboBaHM K pesynbTaTaM OCBOEHUs dedepanbHon
obpasoBaTenbHoOM nporpammbl cpegHero obuwero obpasosaHua (POl COO),
npeacTtaBneHHbix B PepepanbHOM rocygapcTBeHHOM obpasoBaTeribHOM cTaHgapTe
COO, c¢ y4yétom KoHuenuun npenogaBaHus Yy4yebHOro npegmera «XvMua» B
obpasoBaTenbHbIX opraHm3aumsix Poccunckon depepaumn, peanuayowmx OCHOBHblE
obpasoBaTtenbHble MNpPOrpaMmbl, M OCHOBHbIX MoOfoXeHun «CTpaTernm pasBuTUS
BocnuTtaHua B Poccunckon depepaumm Ha nepuog o 2025 roga» (PacnopspkeHue
MpaBsutenbctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHoBy nogxonos K padpaboTke nporpamMmmbl MO XUMUK, K onpeneneHnio obLuen
cTpaTermn oby4eHus, BOCMUTAHNSA U PasBUTMS OByYatoLmMXcs cpeactsamMm y4ebHoro
npegmeta «Xumus» pna  10-11  knaccos Ha 6a30BOM YpOBHE COCTaBUN
KOHuenTyanbHble nonoxeHns @droc COO o B3aMMoOOByCnoOBMEHHOCTM LEnen,
copep)kaHus, pes3ynbTatoB 0byyeHWss ©  TpeboBaHW K YPOBHIO MNOATOTOBKMU
BbIMYCKHNKOB.

Xummnyeckoe obpasoBaHue, noslydaemMoe BbiNyCKHUKaMmn oblieobpasoBaTenbHOM
opraHmusauuu, SIBASeTCA HEOTbLEMJIEMOW 4YacTblo UX obpaszoBaHHOCTU. OHO CAYXWUT
3aBepLlialwmMM 3TanoM peanm3auum Ha COOTBETCTBYHOLEM emy 6a30BOM YpPOBHE
KJIK0YEBbIX LLIEHHOCTEN, MPUCYLLMX LLENIOCTHON CUCTEME XUMNYECKOIO 06pa3oBaHns. ITin
LEeHHOCTW KacatTCs NO3HaHNS 3aKOHOB NMpupodbl, GOPMUPOBaHUS MUPOBO33PEHNS 1
obLLeNn KyNnbTypbl YENoBEKa, a TakXe 39KOJIOrMYECKN OBOCHOBAHHOIMO OTHOLUEHUS K
CBOEMY 300pOBbIO K MNpupogHon cpepe. Peanunsyetcs xummyeckoe obpasoBaHue
obyyalomxca Ha YpOBHE cpegHero obuiero obpasoBaHWsa cpeacTBamMu y4ebHOro
npegmeTa «XumMmnst», cogeprkaHmne 1 nocTpoeHne KOTOPOro onpeaeneHsl B NporpaMmme
MO XMMUK C YHETOM CneumdUKN HayKn XumMmm, eé 3Ha4eHns B NO3HaHUN Npupoabl 1 B
MaTepmanbHOM >XM3HU OOLLECTBA, a TakXe C Y4ETOM O6WmMX uenenm n NpPUHLUNOB,
XapaKTepu3yHoLLMX COBPEMEHHOE COCTOSAHNE CUCTEMbI CpegHero obLiero obpasoBaHns
B Poccuinckon ®egepauumn.

XM Kak 3MEMEHT CUCTEMbI E€CTEeCTBEHHbIX HayK urpaet ocobyio posib B
COBPEMEHHON UMBUAN3aLMK, B CO30aHNN HOBOWN 6a3bl MatepuanbHOn KynbTypbl. OHa
BHOCUT CBOW BKMag B (popMMpOBaHME pauyioHaslbHOro Hay4YHOro MbilWeHus, B
co3faHve UefioCTHOro npeacTaBfieHMs 00 OKpyXXalolwemM MUpe Kak O edunHCTBe
npuvpoabl N 4YefnioBeka, KoTopoe (opMUPYETCS B XUMUM HA OCHOBE MOHMMaHUSA
BELLECTBEHHOrO COCTaBa OKpYyXKalLwero Mupa, OCO3HaHUS B3aUMOCBA3U MexXay
CTPOEHNEM BELLECTB, X CBONCTBAMM U BOSMOXXHbIMU 061aCTAMN NPUMEHEHNS.

TecHO B3aVMOAENCTBYS C APYrUMU €CTECTBEHHbIMW HaykamMu, XUMKsS cTana
HEOTbEM/IEMOI YacTbld MUPOBOW KyNbTypbl, HEOOXOOWMbIM YCJIOBUEM YCMELIHOIro
TPyAa W >KU3HM KaxX[oro 4neHa obuwlectBa. COBpeMEHHass XUMUS Kak Hayka
co3upartenibHasi, Kak Hayka BbICOKNX TEXHOMOMIA HanpasfieHa Ha peLleHne rnobasnbHbIX



npobnemM yCTOM4YMBOrO pPasBUTUA YeNoBeYeCcTBa — CbIPbEBOW, 3JHEPreTU4EeCKONn,
NULLEBOWN, 9KONTOrMYEeCKOoM 6e30NacHOCTN U OXPaHbl 300POBbS.

B cooteBetctBMM C O6WMMKM UensMM U NpvHUMNaMu  cpegHero  obuiero
obpasoBaHnsa copepxkaHve npegmeta «Xumusa» (10-11 knaccel, 6a30BbIN YPOBEHDL
N3Yy4YEeHNs) OPUEHTUPOBAHO MPENMYLLECTBEHHO Ha OOLLEKYNbTYPHYIO MNOLrOTOBKY
obyyvatoLmxca, HeobXoouMyo UM NS BbipaboTKN MUPOBO33PEHYECKNX OPUEHTUPOB,
YCMELIHOrO BK/IOYEHNS B XXN3Hb COLMYMA, NPOAO/DKEHNA 06pa3oBaHNsa B pPasinyHbIX
obnacTax, He CBA3aHHbIX HENOCPEOCTBEHHO C XUMUEN.

CoctaBndaoowumn  npegmeta  «Xumnga»  aBnaloTca 6a3oBble KypCbl —
«OpraHmnyeckas xummsa» un  «Obwas u  HeopraHM4eckas XuMUsi», OCHOBHbIM
KOMMOHEHTOM COLEP>XXaHMS KOTOPbIX SABASIOTCA OCHOBbl 06a30BON HayKu: cuctema
3HaHUN MO HEOPraHMYecKoW XUMUK (C BKIHOYEHWEM 3HAHWA M3 OOLUE XUMUK) ©
opraHnyeckon xuvmuun. PopMmMpoBaHME [AHHOW CUCTEMbl 3HaHWA MpU  NIy4eHUn
npegmeTa obecrnevmBaeT BO3MOXXHOCTb PACCMOTPEHNSA BCEr0 MHOroobpasuns BELLLECTB
Ha OCHOBE 0OLUMX MOHATUA, 3aKOHOB 1 TEOPUI XNMUMW.

CTpykTypa cogepxxaHua KypcoB - «OpraHudeckas xumus» n «O6was wu
HeopraHnyeckas xumus» cgopmMmpoBaHa B nporpaMMme Mo XWMUM Ha OCHOBE
CUCTEMHOIO NMOoAxoda K U3y4eHuto y4ebHoro marepmana n obycnosneHa NCTopuYecKn
060CHOBaHHbIM PasBUTMEM 3HAHUI Ha ONpenenéHHbIX TEOPETUYECKMX YPOBHSAX. Tak, B
KypCe OpraHu4yeckom XMMWUWM BeLLeCcTBa pacCcMaTpMBalOTCA Ha YPOBHE KJ1aCCUYEeCKOW
TEOpUN CTPOEHUSI OPraHNYeCKX COEANHEHNIA, a TakKXXe Ha YPOBHE CTEPEOXMMNYECKUNX
N 3NEKTPOHHbIX NPEACTaBMEHUI O CTPoeHUn BewecTB. CBeaeHnst 06 M3yyYaembiX B
KypcCe BeLllecTBax JatTCcs B pa3BuTUn — OT YINEBOAOPOAOB OO COXHbIX BLMONOrn4ecKun
aKTUBHbIX COednHeHnn. B Kypce oOpraHn4yeckon XvMuu MoyyalT passBuTue
C(hOPMMPOBaHHbIE Ha YPOBHE OCHOBHOrO 06Llero obpa3oBaHus nepBOHaYasbHble
NPEACTaBNEHNS O XMMUYECKOW CBSA3U, KNacCUUKaUMOHHBIX Mpu3Hakax BeLLeCTB,
3aBMCMMOCTWN CBONCTB BELLECTB OT X CTPOEHUSA, O XUMUYECKOWN peakuuu.

Mog HOBbIM yraomM 3peHWs B npegmete  «Xumusi» 6a30BOro  YpPOBHSA
paccMaTtpmBaeTCA W3YYEHHbIi Ha YpPOBHE OCHOBHOro obuiero o6pasoBaHus
TEOPETMYECKUI MaTepman n GakToNorMyeckne CBeAEHNS O BELLECTBAX U XUMUYECKOM
peakuun. Tak, B HaCTHOCTU, B Kypce «ObLian n HeopraHmyeckasi Xmusi» oby4aroLmmcs
NpenocTaBnsaeTcss BO3MOXXHOCTb OCO3HATb 3HA4YeHne Mnepuoguyeckoro 3akoHa C
obLieTeopeTUHECKNX N METOAOIOMMYECKNX NO3MLMIA, FNy6Ke MOHATb UCTOPUYECKOE
N3MEHeHNE QYHKUMI 3TOro 3akoHa — OT obobwarwwern [0 ob6bAcCHAWEN W
NPOrHO3NPYIOLLEN.

EonHas cuctema 3HaHWN O BaXKHEMLWMX BeLecTBax, WX cocCTaBe, CTPOEHUN,
CBOMCTBAX W MPUMEHEHUN, @ TakKXe O XUMUYECKMX peakuusix, MUX CYLJHOCTN W
3aKOHOMEPHOCTAX MpoTekaHna gornofHseTcs B Kypcax 10 u 11 kKnaccos anemeHTamu
COAEP>XKaHWs, UMEKLNMN KYSIbTYPOSIOrMYECKNIA N NPUKNAOHOW XapaKTep. OTW 3HaHWA
CNOCO6CTBYIOT MOHMMAHNIO B3aUMOCBSA3N XMMUN C OPYrMMX HayKamMu, pacKpbiBatoT €€
POSib B MO3HaBaTENIbHON W MPaKTUYECKON AEATENbHOCTU YenoBeka, CrocoOCTBYHOT
BOCMUTAHUIO YBaXKEHNSA K MpoLueccy TBop4YecTsBa B 06nacTn Teopun U MPakTUHECKUX
NPUAOXKEHUN XUMUX, MOMOratoT BbINYCKHUKY OPUEHTUPOBATbCA B OOLWECTBEHHO W



JINYHOCTHO 3Ha4YMMbIX Npobnemax, CBA3aHHbIX C XUMUWEN, KPUTUYECKM OCMbICINBATb
NHOPMaUNIO U NPUMEHSATb €€ ANS NOMOJIHEHNSA 3HAHUN, PELLEHNS UHTENNEKTYaNbHbIX
N SKCMEPVMEHTANbHbBIX UCCNeoBaTenbCKMX 3agad. B uenom copeprkaHne yy4ebHOro
npegmMmeTa «XuMusi» AHHOMO YPOBHS U3YYEHUS OPUEHTUPOBAHO Ha (hopMupoBaHUE Yy
obyyarLmxcs MUPOBO33PEHYECKON OCHOBbI OJ151 MOHUMAaHUS UIOCOMCKNX NOEN,
TakKMxX Kak: martepuasnbHOe €eAMHCTBO HEOPraHMYecKoro un OpraHM4eckoro Mumpa,
06yCnoOBNEHHOCTb CBOWCTB BEWECTB WX COCTAaBOM W CTPOEHMEM, MNO3HABAaEMOCTb
NPUPOOHbLIX SABAEHNA NMYTEM 3KCMNEPUMEHTA N PeLLeHnst NPOTUBOPEYUIA MEXAY HOBbIMIA
dakTaMn N TEOPETUHECKMMU MPEennoChliIkamMu, OCO3HaHWE PO XUMUUN B PELLEHUN
aKonorndeckux nNpobnem, a Takxke nNpobnem cbepexeHns SHepPreTn4ecKnx Pecypcos,
Cblpbsi, CO34aHNsA HOBbIX TEXHONOMMI 1 MaTepuanos.

B nnaHe peleHunsa 3agay BOCNUTAHUA, pasBuTua 1 coumannaaunn obyyaroLwmxcs
NPUHATBIE MPOrPaMMON N0 XUMUN NOAXOAbI K ONPEAENEHNIO COAEP>KaHNS 1 MOCTPOEHNSA
npegMeTa npegycMaTpuBaloT (OpPMUPOBaHME YHMBEPCASbHbIX Y4YEOHbIX OENCTBUIA,
nmetoLmx 6a3oBoe 3Ha4YeHNe s PasnyHbIX BUOOB AeATENIbHOCTU: PeLLEeHNs Npobnem,
noucka, aHanmsa n obpaboTku nHpopmMaumm, Heo6XoaMMbIX Ons NPUOBPETEHMSA OnbITa
NPaKTU4ECKON N UCCNepoBaTeNbCKON OEATENIbHOCTU, 3aHMMatoLLEN BaXXHOE MECTO B
NO3HAHUN XUMUW.

B npaktnke npenogaBaHMs XMMUU KaK Ha YPOBHE OCHOBHOMo o6Luero
obpasoBaHns, Tak U Ha YPOBHE cpepHero obLiero obpasoBaHus, Npu OnpeaeneHnn
coaepXXaTesibHON  XapaKTepUCTUKN Lenern U3y4eHnsa npegMeTa  HanpasfieHUEM
NepBOCTENEHHON 3HAYMMOCTU TPAAULUMOHHO MPU3HAETCS (OPMUPOBAHNE OCHOB
XUMNYECKON HaykKn Kak o0651acTu COBPEMEHHOIO €CTECTBO3HAHWUA, MNPaKTUYeCKOom
OEATENbHOCTM YeNioBEKA UM KaK OAHOMO M3 KOMMOHEHTOB MUPOBON KynbTypbl. C
METOANYECKON TOYKN 3PEHNSA TAKOW NOAXOM K ONpeAeneHuto Lienein nsy4eHnsa npegmera
SIBNISIETCA BMOJIHE ONpaBAaHHbIM.

CornacHo gaHHoM TOYKe 3peHUs rnaBHbIMU LENSMU U3yYeHns npegmeTa «XumMmsi»

Ha 6a3oBom yposHe (10 —11 kn.) aBnsaoTCS:
e (bopmMpoOBaHME CUCTEMbI XUMUYECKUX 3HAHUN Kak BaXKHENLLEN COCTaBNSAOLLEN
€CTECTBEHHO-HAy4YHOW KapTWHbl MUpa, B OCHOBE KOTOPOW NnexxaT KioYeBble
NOHATUSA, PyHAAMEHTasbHbIE 3aKOHbI 1 TEOPUN XMW, OCBOEHMNE A3blKa HayKu,

yCBOEHne n MOHMMaHne CYLLIHOCTU OOCTYMHbIX 0600LWEeHNI
MUPOBO33PEHYECKOr0 XapakTepa, O3HAaKOMIEHNE C UCTOPUEN UX PasBUTUS U
CTaHOBJEHMS;

e opMupoBaHME N pPasBUTME NPEACTaBMEHMA O HaAy4HbIX METOoAax MO3HaHWS
BELLECTB N XUMUYECKNX peakunin, HeobxoaumMbIX ONs NPUOBPETEHNS YMEHWIA
OPUWEHTNPOBATLCH B MUPE BELLECTB N XUMNYECKUX ABSIEHUIN, UMEIOLLUX MECTO B
npupoae, B NPaKTUYECKON U NOBCEQHEBHOM XXN3HW;

e pasBUTUE YMEHUIN N CNOCOBOB AEATENbHOCTU, CBA3AHHbIX C HAGMNIOAEHUEM U
OBOBbACHEHMEM  XMMUWYECKOro  9KCNepuMeHTa,  CcobnogeHMeM  npasui
6e3onacHoro obpalleHns ¢ BelecTBamu.

Hapsigy ¢ aTum, copep)kaTefibHasi XapaKTepucTuka uenei 1u 3agady udyyeHus
npegmeTa B NporpaMme Mo XUMUM YTOYHEHA M CKOPPEKTMPOBaHa B COOTBETCTBUMN C
HOBbIMW MpUOpUTETaMN B CUCTEME cpedHero obulero obpasoBaHusa. CerogHs B



npenogaBaHUn XUMUN B OONbLUEN CTENeHn OTAaETCs NPEeAnoYTEHUNE MPaKTUYECKOW
KOMMOHEHTE CcopepXaHnst 00y4eHns, OPMEHTUPOBAHHON Ha MOArOTOBKY BbIMyCKHMKA
obLieobpa3oBaTensHOn  opraHu3auun, Bnagewwero He HabopoM 3HaHuil, a
(PYHKUMOHANIBHON rPaMOTHOCTBIO, TO €eCTb crnocobamn U YMEHUSIMA aKTMBHOIMO
NONTY4EHNST 3HAHWI U NPUMEHEHUS NX B peasibHOM XXU3HW AN PELLUEHNST NPaKTUYECKMX
3agav.

B cBA3n ¢ aTUM Npu udy4eHun npegmeta «XumMns» OOMUHUPYOLLEE 3Ha4YeHue
NPUOBPETAIOT TakMe Lenn n 3afadu, Kak:

® apanTtauus obyvaromMXCs K YCNOBMAM AMHAMWYHO pPasBMBatoOLLErocs Mupa,
dopMmMpoBaHne  UHTENNEKTyanbHO  Pas3BUTOM  JINYHOCTW, FOTOBOM K
camo06pa3oBaHuNio, COTPYLAHMNYECTBY, CAMOCTOATENBHOMY MPUHATUIO FPAMOTHbIX
PEeLIEHNN B KOHKPETHbIX XXN3HEHHbIX CUTYaUNsiX, CBA3aHHbIX C BELLECTBaAMU U NX
NPUMEHEHNEM;

® (hopmupoBaHne y 0byHatoLmnXCa KIOYEBbIX HABbIKOB (KSTIKOYEBbLIX KOMMETEHLMI),
NMELWNX YHUBEPCANbHOE 3HA4YeHne AN pasfnyHbiX BUOOB OESATENbHOCTU:
pelleHnsa npobnem, noncka, aHanmsa n 06paboTkmn NHpopmaunmn, Heob6XoaNMbIX
ANs NPUOBPETEHNS ONbITa AEATENIbHOCTU, KOTOPas 3aHMMAEeT Ba)XXHOE MECTO B
MNO3HAHUN XMW, a TaKXKe OS5 OLUEHKN C MO3ULNIA 3KOI0rm4eckom 6e3onacHoCTu
XapakTepa BUSHUSA BELLECTB 1 XMMUYECKMX NPOLLECCOB Ha OpraHn3m YenoBeka
N NPUPOAHYIO CPeny;

® pas3BuUTME MNO3HABATESIbHbIX WHTEPECOB, WHTEMNEKTYaslbHbIX U TBOPYECKUX
CnocobHoCTen 0by4vatoLWMXCa: CNOCOOHOCTN CaMOCTOSATENbHO NpuobpeTaTh
HOBble 3HaHWS MO XMMUA B COOTBETCTBUM C >XU3HEHHbIMU MOTPEBHOCTAMMU,
MCNOJSIb30BaTb COBPEMEHHbIE WH(OPMAaLMOHHbIE TEXHOMOMMN OAS MOUcKa U
aHanu3a y4ebHOM U HAyYHO-MONYNSPHON  MHMOPMaUMN  XUMUYECKOrO
copeprkaHus;

e opmMUpoOBaHNE N pas3BuUTME Yy OByHalOLMXCA acCcouMaTMBHOIO U NOrMYECKOro
MbILLNEHNs, HabnogaTenbHOCTW, COBPaHHOCTX, akkKypaTHOCTW, KOTopble
OCOOEHHO HeobXoauMbl, B 4YaCTHOCTW, MNpW NJAHMPOBaHUN U NPOBEOAEHUN
XUMNYECKOrO 9KCNEPUMEHTA;

e BocnuTaHme y  obyvawwmxca  YO6exXOEHHOCTM B FYMaHUCTUYECKOM
HanNPaBNEHHOCTN XUMUW, €€ Ba)KHOW POnn B pelleHnn rnobanbHbiX npobnem
pauMoHanbHOro NPUPOLONONbL30BaHUS, MOMONHEHUS SHEPreTUYECKUX PECYPCOB
N  COXPaHEHWA MNPUPOLOHOrO pPaBHOBECMKS, OCO3HaHUS HEOOBXOAMMOCTU
6epe>XXHOro OTHOLLEHWS K MPUPOLE 1 CBOEMY 300POBbI0, a TakKXXe NpnobpeTeHns
OnbITa NCMOMIb30BAHNA MOSyHYEHHbIX 3HAHWUI ANS MPUHATUSA FPaMOTHbIX PeLUEHUI
B CUTYyaUUsIX, CBA3AHHbIX C XUMUYECKMIN SBNEHNAMN.

MECTO NPEOAMETA B YYEBHOM NMJIAHE

B y4ebHOM nnaHe cpepHero obuiero obpasoBaHus npegMeT «Xummnsa» 6a3oBoro
YPOBHS BXOAMT B COCTaB NpeaMeTHol obnactun «EcTecTBeHHO-Hay4Hble NPeaMEeTbI».

O6Lee 4ncno 4yacoB, OTBEAEHHbIX ONSA U3YyYEHUS XUMUK, Ha 6a30BOM YPOBHE
cpegHero obuwero obpasoBaHusi, coctaBndaeT 68 vacos: B 10 knacce — 34 yaca (1 vac
B Hegento), B 11 knacce — 34 yaca (1 4yac B Hepgento).



COAEP>XAHUE OBYYEHUA
10 KJ1IACC

OPIrAHUYECKASA XUMUs
TeopeTnyeckne OCHOBbl OPraHN4eCKON XUMum

MpeomMeT opraHN4eckom XuUMUW: €€ BO3HUKHOBEHWE, pas3BuUTUE U 3Ha4vYeHne B
NOJSTly4EHMM HOBbIX BELWEeCTB W MaTepuanoB. Teopust CTPOEHUS OpraHUYecKux
coegnHeHnn A. M. BytnepoBa, €€ OCHOBHble MosioXkeHusi. CTPyKTypHble (OpMyIibl
opraHnyecknx BellecTtB. flomonorusa, naomepus. XmMmnyeckas CBs3b B OpraHU4eCcKmnx
COeOUHEHNSIX — OAVHapPHbIE N KPaTHble CBA3MN.

lMpencraBneHne o knaccudpukauum opraHn4eckux BsellecTs. HomeHknatypa
OpraHNYecKnx coeduHeHun (cuctemMaTmnyeckas) N TpusBnanbHble HAa3BaHUS BaXKHENLINX
npeacTaBuUTeNen KnaccoB OpraHN4eCKnX BeLLEeCTB.

OKCNepuMeHTanbHble METOAbl W3Y4YEeHUsI BELWECTB W WX NpeBpaLleHUin:
O3HaKoMseHne ¢ obpasuamMm OpraHMyYecKux BELLEeCTB 1 MaTepuanamm Ha UxX OCHOBeE,
MOAENMPOBaHME MOJIEKY/T OpraHMYecKux BewecTB, HabnwgeHwe u  onMcaHue
AEMOHCTPAUMOHHBLIX  OMbITOB MO  MPEBPALUEHN0  OpraHNYeckKMx BeLecTB npu
HarpeBaHuu (NnaeneHue, obyrnnBaHne N ropeHune).

Yrnesopgopopbl

AnKaHbl: cOCTaB 1 CTPOEHNE, FOMOIOrnyeckun psag. MetaH n ataH — npoctenume
npencTaBuTeNN ankaHoB: U3NYECKNE N XUMUYECKNE CBONCTBA (peakumn 3aMeLLeHns
N FOPEHNS), HAXOXKAEHNE B NpUPOoAe, NOJlyYeHNE U NPUMEHEHME.

AnKeHbl: COCTaB U CTPOEHME, FOMOJSIOrMYECKU psag. ITUNEeH U MPONuieH -
npocTenLwmne NpeacTaBuTeNIN ankeHoB: (PU3NYECKUE N XMMNYECKNEe CBONCTBA (peakumn
rMOPVPOBaHNSA, raforeHUpPoBaHus, rugpartaunn, OKWUCIEHUA W nonavMepusaunn),
NOSy4eHNE 1 MPUMEHEHME.

AnkagneHbl: 6ytagneH-1,3 u mMmeTunbytagueH-1,3: CTPOEHME, BaKHeWwme
XUMNYECKNEe CBOWCTBa (peakuus nonumepusdaumn). [lonyvyeHne CUHTETUYECKOro
Kay4dyKa 1 pe3vHbl.

ANKVHbI: COCTaB M OCOBEHHOCTM CTPOEHUS, TOMOJSIOTNYECKNA pPsa. AueTuneH —
NPOCTeNLWn NPeacTaBmTesb afikKMHOB: COCTaB, CTPOeHMEe, PU3nYeckne n XMmMmmnyeckmne
cBoncTBa (peakumn rMOAPUPOBaHUSA, rajloreHNpPoBaHus, rugpataumm, ropeHus),
NoNy4eHNE U MPUMEHEHME.

ApeHbl. BeHzon: cocTaB, CTPOEHWe, (PU3NYECKUE W XUMUYECKNe CBOWNCTBa
(peakumm ranoreHMpPOBaHNSA U HATPOBAHKS), NOSyYEeHNE 1 NPUMeEHeHne. Tosyos1: cocTas,
CTPOEHNE, UNHECKNE U XUMUYECKME CBOVICTBA (peakuymu rasioreHnpoBaHnsa u
HUTPOBAaHWS), rosiy4eHne U rpumMeHeHne. TOKCUYHOCTb apeHoB. ['eHeTu4eckasa CBA3b
MeXxay yrnesogoponamu, NnpuHagnexxalmmMm K pasandHbiM Kiaccam.

MprpogHble NCTOYHUKY YrneBoaopoaos. MNpupoaHblin ra3 u NonyTHble HePTAHbIE
rasbl. HetpTeb 1 eé npoucxoxpeHne. Cnocobbl nepepaboTky HedTU: NeperoHka,
KPEKMHI (TEPMUYECKUI, KaTanuTtndecknin), nnponna. MNpoaykTtel nepepaboTkmn HedTw,
NX MPUMEHEHME B MNPOMBIWAEHHOCTN N B ObITy. KaMeHHbIR yronb 1 NpoAayKTbl ero
nepepaboTKu.

OKCNepuUMEHTallbHble  MeTOoObl  U3YYEHWUs BewecTB W UX NpPeBPaLLEHWiA:
O3HaKoMJeHne ¢ obpasuamm nNnacTMace, KayvyykoB U Pe3nHbl, Konnekummn «Hedtb» n



«Yrofb», MOOENUPOBaAHNE MOJEKYST YrNeBOAOPOAOB WU  ranoreHonpou3BOAHbIX,
NpoOBeAEHNE NPAKTNYECKON PaboTbl: NOMYyYEHNE STUMEHA U U3YYEHNE EFO CBOWCTB.
Pac4éTHble 3apayn.
BblumcneHns No ypaBHEHNIO XUMUYECKON peakuumn (Maccol, 06bEma, Konu4ecTtsa
MCXOOHOro BellecTBa WM NpoAyKTa peakuun ro WU3BECTHbIM Macce, O6BLEMy,
KONIMYECTBY OQHOMO U3 UCXOOHbIX BELLECTB UNU NMPOLYKTOB peakLunn).

Kucnopopcopepixaliuve opraHu4yeckme coeanHeHusi

lNpenenbHble 0QHOATOMHbIE CNUPTbLI. MeTaHoN 1 9TaHOM: CTPOEHUE, PU3NYECKIME
N XUMUYECKME CBOWCTBA (peakuum C akTUBHbIMK METannamu, ranoreHoBOAOPOAaMMU,
ropeHne), NnpuMmeHeHne. BooopoaHble CBA3WM Mexay Mofekynammn cnmpTtoBs. [enctene
MeTaHOJ1a 1 3TaHOoJ1a Ha OpraHn3M 4YenoBeka.

MHoroaTtomMHble CANPTbl. DTUAEHININKONb N FANLEPUH: CTPOEHUE, (DU3NYECKNE 1
XUMUYECKME CBONCTBa (B3aMOAENCTBME CO LLUENOYHBIMU METannaMm, Ka4ecTBeHHas
peakums Ha MHOroaToMHble crnupThl). [encTene Ha opraHu3m 4venoseka. NpumeHeHne
rAMUepuHa n 3TUNEHT SINKONA.

deHoN: CTpoeHME MOJIEKYSIbl, PUINYECKNE U XNMUYECKIME CBONCTBA. TOKCUYHOCTb
deHona. NpumeHeHne deHona.

Anbperngbl 1 KeToHbl. Popmanbgerng, auetansgerng: CTpoeHne, usnyeckne n
XUMNYECKNE CBOWCTBA (pPeakuun OKUCNEHUSI N BOCCTAHOBMIEHUS, KadeCTBEHHble
peakuun), Nosy4eHne 1 NpuMeHeHNe.

OpHooCHOBHbIE MpeaesibHble KapboHOBble KUCNOTbl. MypaBbuHas U yKCycHas
KNCNOTbI: CTPOEHne, hnanmyeckne n XuMmyeckne cBONCTBa (CBOWCTBa, obwwme ans
Knacca KUCnoT, peakuusa atepudurkaumm), noayveHne n npumeHeHne. CteapuHosas 1
ONEeNHOBAast KNCMOTbl Kak NPEACTaBUTENMN BbICLUMX KAPOOHOBbIX KNCAOT. Mbina Kak conun
BbICLUMX KapPBOHOBbIX KMCAIOT, X MOKOLLEee OelncTBure.

CnoxkHble ahunpbl Kak MPon3BoAHble KapOOHOBLIX KUCMOT. MApOanN3 CNOXKHbIX
adupos. XKupsbl. ['Mgponus xunpos. lNprumeHeHne xnpos. bruonornyeckas posb XXMPOB.

Yrnesoppl: cocTas, Knaccugukaunsa yrnesofgos (MOHO-, AM- M nonucaxapugpl).
[NoKo3a - NpPOCTENWMIA  MOHOCaxapua: OCOOEHHOCTW CTPOEHUS  MOSEKYIb,
dusnyeckne 1 XUMMYecKne cBOWCTBa (B3ammopencteme c rugpokcugom megu(ll),
OKMCJIEHNE aMMMaYHbIM PacTBOPOM okcuaa cepebpa(l), BoccTtaHOBNEHNE, BpOXXeHMEe
FMIOKO3bl), HAXOXKAEHME B NpuUpoae, NpuMeHeHne, buonorndeckas posib. POTOCHHTES.
DpyKTO3a Kak U30MEP IIHOKO3bI.

Kpaxman n uennionosa Kak npupogHble nonvmepbl. CTpoeHne kpaxmana wu
Lenntono3bl. Pu3nyeckne N XMMnyeckmne CBONCTBa Kpaxmana (rmgponus, Ka4eCTBeHHas
peakumnsa ¢ nogom).

OKCNepUMEHTaNbHblIE  METOObl  U3YYEHUs BeWeCcTB W UX NpPeBPaLLEHWUiA:
npoBefeHve, HabnaeHNe 1 onucaHne 4EMOHCTPALMOHHBIX OMbITOB: FOPEHNE CNMPTOB,
Ka4yeCTBEHHbIE peakLmn 0HOATOMHbIX CNMPTOB (OKUCNeHne aTaHoNna okeuaom megu(ll)),
MHOIFOATOMHbIX CMMPTOB (B3aumopgencTeme rnuvuepuHa ¢ rugpokcugom  megu(ll)),
anbgerngos (OKUCEHNE aMMUaYHbIM PacTBOPOM okcuaa cepebpa(l) n rmgpokcngom
megu(ll), B3ammopencTene kpaxmana ¢ MogoMm), NpPoBedeHNE MPaKTU4eCKom paboTbl:
CBOWCTBa pacTBopa YKCYCHOWN KUCOTbI.

Pac4éTHble 3agayn.

BbluncneHns no ypaBHEHUIO XMMUYECKON peakumn (Maccobl, 06bEMa, Konm4ecTsa
MCXOQHOro BeLWlecTBa WM NPOAyKTa peakumm no WU3BECTHbIM Macce, OOBLEMY,
KOJINYECTBY OQHOMO U3 UCXOOHbIX BELLECTB UNU NMPOLYKTOB peakLunn).



AzoTcopep>Kallme opraHnyeckne cCoenHeHus.

AMNHOKNCNOTbI Kak amMd@OTEPHbIE OpraHn4yeckne coeguHeHusi. Pusnyeckue u
XUMNYECKNE CBONCTBA aMNUHOKNCIOT (Ha NnpuMmepe ranuuHa). buonornyeckoe 3HayeHune
aMnHokucnoT. MNentngpl.

benkn Kak npupogHble BbICOKOMOMEKYNSAPHbIE coeanHeHus. [lepBuyHas,
BTOPUYHAs N TPETMYHAA CTPYKTypa 6enkoB. Xnmmyeckne ceBoncTea 6ekoB: rmaponans,
AeHaTypaumns, Ka4eCTBEHHbIE peakuumn Ha 6enku.

OKCNepUMEHTaNbHblE METOAbl W3Y4YEHMS BELWECTB W WX NpeBpaLLeHUin:
HaGNIOAEHNE N ONUCaHWe OEMOHCTPALVOHHBIX OMbITOB: AeHaTypauusi 6enkoB npwu
HarpeBaHun, UBETHbIE peakuun 6enKos.

BbicoKomoneKynsipHble coeauHEeHUs!

OCHOBHbIE MOHATUS XUMUM  BbICOKOMONEKYNSIPHBIX COEOVMHEHUI: MOHOMEP,
NoOAMMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MONAUMEPU3aLMK, CPEeOHAS MOJSIEKYNApHas
macca. OCHOBHble MeTOoObl CUHTE3a BbICOKOMOMNEKYNSPHLIX  COEOUHEHUA —
nonuMepusauns 1 NOANKoOHOeHcauus.

OKCMNepuMeHTasnbHble METOAbl W3Y4YeHUsI BEWEeCcTB W WX NpeBpalleHUi:
O3HaKOMJIEHME C obpasuamMn NpUPOOHbLIX M MCKYCCTBEHHbIX BOJIOKOH, nfacTmacc,
Kay4yKOB.

MexxnpeoMeTHbIe CBA3MW.

Peanusauus mMexxnpeaMeTHbIX CBA3Een npu nay4eHnn opraHnyeckon xummum B 10
Knacce OCYLECTBASETCS 4Yepe3 UCMOfb30BaHUe Kak o6LMX eCTeCTBEHHO-Hay4YHbIX
NOHATUN, TaK W MOHATUN, SABASIOWMXCA CUCTEMHbIMW ONS OTAESbHbIX NPEAMETOB
€CTEeCTBEHHO-HAy4YHOro uukKna.

O6Lwme ecTeCTBEHHO-HAyYHble MNOHATUNA: SIBEHUE, Hay4HbIl akT, rmnoTesa,
3aKOH, Teopus, aHanu3, CUHTE3, Knaccudukaumsa, nepuoan4HoOCTb, HabnoaeHue,
N3MePEHNE, IKCMEPUMEHT, MOLENMPOBAHNE.

dunamka: MmaTtepus, SHeprus, Mmacca, atom, 3NIEKTPOH, MONIEKYNA, SHEPreTUYECKUI
YPOBEHb, BELLECTBO, TeNo, 06bEM, arperatHoe COCTOSIHME BELEeCTBa, (pusnyveckme
BENNYMHBI N €OUHNLBI X USMEPEHUS.

Brnonorusa: knetka, opraHu3Mm, Ouocdgepa, obMeH BewecTB B OpraHu3me,
doToCcMHTE3, OMONOrMYEecKn akTuBHble BelwecTBa (6enkn, Yrnesodbl, >XUPbl,
hepMeHTbI).

eorpacus: MuHepanbl, ropHble NOpPoAbl, MONEe3Hble WCKOMaemble, TOMNBO,
pecypchbl.

TexHonornsa: nuwieBble NPOAYKTbl, OCHOBbI PauMOHaNbHOrO MUTAHUA, MOKOLLME
CPEeACTBa, JNleKapCTBEHHbIE U  KOCMETMYECKME npenapartbl, Marepuanbl U3
NCKYCCTBEHHbIX 1 CUHTETUYECKNX BOJSIOKOH.

11 KJ1IACC

OBLUASA U HEOPTAHUYECKAA XUMUSA
TeopeTnyeckne 0OCHOBbI XMMUU

XumMnyeckun anemeHT. AToM. Aopo atoma, M30TOmMbl. DNEKTPOHHAA 060NOYKa.
OHEPreTN4YECKEe YPOBHU, MOLYPOBHU. ATOMHble opbuTanu, s-, p-, d- 3MEMEHTLI.
Oco6eHHOCTN pacnpefeneHna 3NeKTPOHOB Mo opbutansaM B aToMax 3feMEHTOB
NepBbIX YETbIPEX NEPUOAOB. DNEKTPOHHAA KOHpUIypaLms aTOMOB.



lNepunoguyeckunin 3akoH 1 MNepuogndeckas cuctema XuMnyeckux anemenHTos . .
MeHpgeneea. CBA3b NEPUOANYECKOro 3aKoHa 1 Neprnognyeckon CUCTEMbI XUMUYECKNX
anemeHtoB . W. MeHpeneeea C COBPEMEHHOW Teopuen CTPOEHUsT aTOMOB.
3aKOHOMEPHOCTN M3MEHEHUSI CBOWCTB XMMWYECKUX 3/IEMEHTOB N 06pa3yemMbiX UMUK
NPOCTbIX M CMOXHbIX BELLECTB MO rpynnamM v nepvogam. 3HayeHne nepuogmnyeckoro
3aKoHa B pasBUTUN HaYKMW.

CTpoeHue BellecTBa. Xnmmyeckas cBssb. Buapl XuMn4eckom cesasn (KoBaneHTHas
HenonsipHass W nonsipHasi, WMOHHasl, MeTanan4deckas). MexaHu3mbl 06pa3oBaHUs
KOBaJIEHTHOM XMMUYECKOW CBA3M (OOMEHHbLIN 1 OOHOPHO-aKUENTOPHbIN). BogopogHas
CBsA3b. BaneHTHOCTb. dnekTpooTpuyaTenbHOCTb. CTeneHb OKUCNEHNS. VIOHbI: KaTUOHDI
N aHNOHDI.

BewecTtBa MONEKYNAPHOrO U HEMONEKYNSAPHOrO CTPOEHUSA. 3aKOH NOCTOSHCTBA
cOoCTaBa BewWecTBa. TuMbl KPUCTAJUIMHYECKMX PELUETOK. 3aBUCUMOCTb CBOWCTBA
BELLECTB OT TUNa KPUCTaNSIMYECKON PELLETKM.

MoHATME O pgucnepcHbiX cuctemax. WCTUHHble U KONMoOWgHbIE PacTBOPLI.
MaccoBas nons BellecTsa B pacTBOpeE.

Knaccugukaums HeopraHnyeckmnx coeguHeHnn. HomeHknaTypa HeopraHn4eckux
BewecTB. [eHeTMyeckasas CBA3b HEOPraHMYeCKUX BELLECTB, MpuHagnexawmx K
pasnnyHbIM Knaccam.

Xnumndeckasa peakumsa. Knaccngukaumsa XMMmM4eCKNX peakumin B HeopraHn4eckom
N OPraHN4eCcKom XumMmn. 3aKOH COXPaHEHUS MacCCbl BELLECTB, 3aKOH COXPaHEHUS "
NpeBpaLLeHNst IHEPIUU NMPU XUMNYECKNX PeaKLMsIX.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pasfinyHbiX akTopoB. ObpaTumble
peakumn. Xummndeckoe pasHoBecune. PakTopbl, BANSAIOLLME HA COCTOSTHNE XUMNYECKOIO
paBHoBecus. [NpuHumn Jle LLlaTense.

nekTponutnyeckas gmccoumnaums. CunbHble 1 cnabble anekTponutel. Cpepa
BOAHbIX PaCTBOPOB BELLECTB: KNCNas, HenTpasbHas, LeoYHas.

OKncnnTENbHO-BOCCTAHOBUTESbHbIE PEAKLINN.

OKCNepuMeHTasnbHble METOAbl W3Y4YeHUsT BEWEeCTB W WX NpeBpalleHUnit:
AEeMOHCTpauus Tabnuy, «llepunognyeckas cuctema xumuyeckmx anementos [. .
Menpgeneesa», W3yyYeHWe MOAENEN KPUCTANIMYECKUX PELIETOK, HabnogeHne un
onncaHne OEMOHCTPAUMOHHbBIX 1 NlabopaTopHbIX OMbITOB (PasfioXkeHne nepokcmaa
BOOOPOAA B MPUCYTCTBUN KaTtanuaaTtopa, onpeneneHne cpeabl pacTBOPOB BELLECTB C
NOMOLLBIO YHMBEPCASIbHOIO MHOMKATopa, peakumm WOHHOro obMeHa), npoBefeHuve
NpakTU4eckonm paboTbl «BnusiHne pasnuyHbiXx (akTopoOB HA CKOPOCTb XUMUYECKOW
peakumm».

PacuyéTHble 3agayn.

PacuéTbl N0 ypaBHEHNSIM XMMNYECKUX peakunii, B TOM YNCie TEPMOXUMNYECKNE
pPacy€Thbl, pac4E€Tbl C UCNOJSIb30BAHNEM MOHATUS «MaCCOBasi A0S BELLECTBa».

HeopraHun4yeckasa xumus

HemeTtannbl. MNonoxeHne HemeTannos B [lepnognyeckon cucteme XMMmU4eCcKux
anemeHtoB [. W. MeHpeneesa n OCOGEHHOCTM CTPOEHMS aToMoB. Pusmyeckne
CBOMCTBA HemeTasnoB. ANNOTPONMA HEMETAINOB (Ha MPUMEPE KUCiopoaa, cepebl,
docdopa n yrnepoga).

XYMUYeckne cCBONCTBA Ba)KHENWMX HEMETannoB (rasoreHos, Cepbl, a3oTa,
docopa, yrnepoga n KpEMHUS) 1 NX COeOUHEHN (OKCUOO0B, KNCNOPOACOAEP KALLMX
KNCNOT, BOLOPOOHbIX COEANHEHWNN).



MprMeHeHne BaXXHENLLNX HEMETANSIOB U NX COEOUHEHNIA.

MeTtannbl. lNonoxeHne wmetannos B [lepnognyeckoin cuUCTeMe XUMUYECKUX
anementoB M. V. MeHgeneeBa. OCOBEHHOCTU CTPOEHUS 3MEKTPOHHbIX 06004eK
atomoB MeTtannoB. O6wme dusunyeckmne ceoncTBa MeTannoB. CnnaBbl METanoB.
DNEKTPOXUMUYECKNI PAL HAMPSXKEHUI METANSIOB.

XMUnyeckne CBONCTBa BaXXKHENLLNX METANNOB (HAaTPWUN, Kanuin, Kanbuun, MarHumn,
ANOMUHUNA, LUMHK, XPOM, XXenes3o, Meapb) 1 X COeANHEHNIA.

O6wwme cnocobbl NonyyveHns metTannos. [NprMeHeHne MeTannoB B ObITy Y TEXHUKE.

OKcnepuMeHTarnbHble METOAbI U3YYEHNST BELLECTB N UX NPEBPALLEHUN: N3YYEHNE
KOonnekyum «MeTannsl n  cnna.bl», obpa3uoB  HemMeTasnos, peLueHne
9KCNepuMeHTanbHbIX 3agady, HabnogeHne wn onucaHne [EeMOHCTPAUVOHHbBIX W
nabopaTopHbIX ONbITOB (B3aUMOOENCTBME TMOPOKCUOA anioMUHMS C  pacTBopamu
KUCNOT U LENOoYen, Ka4eCTBEHHbIE PEAKLMM HA KAaTUOHbI METANOB).

PacuyéTHble 3agayn.

PacuyéTtbl maccbl BewecTtBa unnm o6bEMa ra3oB MO M3BECTHOMY KOSIMYECTBY
BELLLECTBa, Macce nunn o6bLEMY OQHOro N3 y4acTBYOLWMX B peakumn BELLLECTB, PacHEThbI
Maccbl (06bEMa, KONNMYECTBA BELLECTBA) MPOLYKTOB peakumn, eCnm OOHO M3 BELLECTB
NMEET NPUMECH.

XvMuns n XKn3Hb

Ponb xumum B 06ecneyeHun 3SKONOrMHYECKOW, IJHEPreTUHECKON M MNULLEBOW
6e3onacHoOCTN, pasBUTUN MeEANLMHBIL. MOHATNE O HAy4YHbIX METOAAX NMO3HAHUSA BELLECTB
N XUMUYECKUNX PeaKuuin.

MpencrtaBneHns o6 O6LWMX HayYHbIX NPUHLUMNAX MNPOMbILIEHHOrO MOyYeHUs
Ba>KHENLLUNX BELLECTB.

Yenosek B MMPE BELLECTB 1 MaTeEPUanoB: BaXXKHENLINE CTPOUTENBHbIE MaTepuansl,
KOHCTPYKUMOHHbIE MaTepuanbl, Kpacku, CTeKNlo, Kepamuka, mMartepuanbl ans
ANEKTPOHMKIN, HAHOMaTepmarsbl, OpraHNYecKne N MMHepasbHble YooOpeHuUs:.

XvuMmuss 1 300poBbe  YenoBeka: npasBuna  WNCMNOAb30BaHWUSA NIEKAPCTBEHHbIX
npenaparos, npasuna 6e30nacHOro MCNONb30BaHMS NpenapartoB ObITOBON XMMUN B
NOBCEOHEBHOW XXN3HW.

MexxnpeoMeTHble CBA3MW.

Peannzaums mexxnpegMeTHbIX CBA3EN NpU N3y4eHun obLen N HeopraHM4ecKom
xumMnn B 11 Knacce OCyLLECTBASETCA Yepes UCMNOJIb30BaHNE Kak 0OLLMX eCTECTBEHHO-
HayYHbIX MOHATUNA, TakK W MNOHATUN, SABNAOWMUXCA CUCTEMHbIMU ONA  OTOENbHbIX
NpPeaMeToB eCTECTBEHHO-HAYYHOIro LnKna.

O6Lwme ecTeCcTBEHHO-HAY4Hble MOHATUS: HAyYHbIN DaKT, rMNoTe3a, 3aKoH, Teopus,
aHanmM3, CUHTE3, Khaccudukaums, nepuoanyHoOCTb, HaBGMOEHNE, OKCMNEPUMEHT,
MoLeNnMpoBaHne, U3MepeHne, SBfIeHNe.

dunsmka: marepus, dHeprus, macca, atom, 3/EKTPOH, MPOTOH, HEWTPOH, WOH,
N30TON, PagMOaKTUBHOCTb, MOJIEKYS1A, 3HEPreTUYECKNA YPOBEHb, BELLECTBO, TEJO,
06bEM, arperatHoe COCTOSHME BellecTBa, MU3NYECKME BENNYUHbI U €OVHULbLI KX
N3MEPEHNS, CKOPOCTb.

Buonornsa:  knetka, opraHu3Mm, aJKocuctema, buocdepa, Makpo- w”
MUKPO3NIEMEHTbI, BUTAMUHbI, OOMEH BELLECTB B OpraHn3me.

leorpacms: MuHepanbl, rOpHble MOPOAbl, MOME3HbIE WCKOMaemble, TOMANBO,
pecypchbl.

TexHoONnorna: XuMm4eckas MPOMbIWEHHOCTb, METannyprus, npou3BOACTBO
CTPOUTENbHbIX MaTepuanoB, CENbCKOXO3ANCTBEHHOE NPOU3BOACTBO, nNULieBas



NPOMbILLJIEHHOCTb, q)apmau,eBqueCKaﬂ MPEOMbILLUNEHHOCTb, npon3soacTBO
KOCMETUHECKNX npenapartos, npon3BoacTBO KOHCTPYKUMNOHHbIX MaTtepnanos,
ANIEKTPOHHAA NPOMbILLNEHHOCTb, HAHOTEXHOJ10T NN,



MIAHUPYEMDBIE PE3YJIbTATbl OCBOEHUS1 MPOrPAMMbI MO XUMUUN HA
BA30OBOM YPOBHE CPEAHEIO OBLLENO OBPA30OBAHUA

JINMHOCTHbIE PE3YJIbTATbDI

Oroc COO ycraHaBnMBaeT TpeboBaHUS K pe3ynbrataM  OCBOEHMS
obyvarowmMmncsa  nporpamm  cpegHero  obuwero  o6pasoBaHUs  (IMHHOCTHbLIM,
MeTanpegMeTHbIM 1 NpeaMeTHbIM). Hay4yHO-MeToan4eckom OCHOBOW Oisi pas3paboTKum
NNaHUPYEMbIX PEe3yNbTaToB OCBOEHUS nporpamMm cpepHero obuiero obpasoBaHus
SIBNSAETCA CUCTEMHO-AEATENIbHOCTHbLIN NOAXOo[.

B cooTBeTCTBUM C CUCTEMHO-OEATENBbHOCTHbIM MNOOXOAOM B  CTPYKType
JINYHOCTHbIX Pe3yNbTaTtoB OCBOEHUSA nNpeameTa «XnMnsa» Ha YpoBHE cpegHero obuiero
obpaszoBaHVs BblAENEHbI CrieayoLe CoOCTaBnsioLwme:

® O0CO3HaHMe O0by4alWUMNC POCCUNCKON TPaXKOAaHCKON WAOEHTUYHOCTU —
FOTOBHOCTU K CaMOpPasBUTUIO, CAMOCTOATENBHOCTU U CaMOONPeaeneHuIo;

® Hann4me MoTMBaUMN K OBYyHEHUIO;

® |llefleHanpaBfieHHOE pas3BUTUE BHYTPEHHUX YO6eXXAeHW JINYHOCTU Ha OCHOBE
K/THOYEBbIX LEHHOCTEN N UCTOPUYECKNX TPaANLMA 6a30BON HAYKN XUMUWK;

® [OTOBHOCTb W CMOCOBGHOCTb OO6y4valLlWnXCAa PyKOBOACTBOBATbCA B CBOEMN
AEATENbHOCTU LEeHHOCTHO-CMbICIOBbIMW YCTaHOBKaMu, MPUCYLLUMN LIETOCTHOWN
CUCTEME XMMUNYECKOrO 06pa3oBaHus;

® Hanmyme NpPaBOCO3HAHUS 3KOMOMMYECKOW KyNbTypbl U CMOCOBHOCTM CTaBUTb
Lenn N CTPOUTb XXU3HEHHbIE MNaHbl.

JIN4HOCTHBIE pesynbTaTbl OCBOEHUS NpeamMeTa «XUMnsi» OCTUrAOTCS B €QUHCTBE
y4ebHO 1 BOCMUTATENIbHOW AEATENIbHOCTU B COOTBETCTBUM C FYMaHUCTUHECKUMMU,
COLMOKYIbTYPHbIMU, [YyXOBHO-HPABCTBEHHBIMU LLEHHOCTSAMU 1 naeanammn poCCUncKoro
rpaxkaaHCcKoro obLecTsa, NPUHATLIMU B 06LLECTBE HOPMaMM 1 NpaBuiaMn NoBeAeHNs,
CMoCO6CTBYOLWMMM NpoLeccaM CaMOrNo3HaHWs!, camMopasBUTUSE M HPaBCTBEHHOrO
CTaHOBJIEHMS JINYHOCTN OBYYatOLLMXCS.

JINYHOCTHBIE  pe3ynbTaTbl  OCBOEHUS  npegMeTa  «XUMUs»  OTpaxkaroT
ChOPMUPOBAHHOCTL  OMbITa MO3HaBaTeNIbHON U NPaKTUYECKON  OedATeSIbHOCTU
obyyaroLmxca No peann3daumm NPUHATbLIX B 06LLECTBE LLEHHOCTEN, B TOM YUCIE B HaCTW:
1) rpa)xaaHCKOro BOCNUTaHUS:

OCO3HaHMsA O0By4alLWUMNCA CBOUX KOHCTUTYLMOHHBIX MNpaB U 0683aHHOCTEN,
YBa)XEHUS K 3aKOHY 1 NPaBonopsaaKy;

NPEeACcTaBfeHns O couunanbHbIX HOpMax 1 Npasunax MeXNYHOCTHBIX OTHOLLEHNIA
B KOJINIEKTUBE;

FOTOBHOCTU K COBMECTHOWN TBOPYECKOW AEATENbHOCTM MpU CO30aHUN yYebHbIX
NPOEKTOB, PELUEHNN Yy4ebHbIX N MO3HaBaTESbHbIX 33a4a4, BbINOSHEHUN XUMUYECKUX
9KCMNEPUMEHTOB;

CNOCOBHOCTN NOHUMATb N MPUHUMAaTb MOTUBbI, HAMEPEHUS, NIOTUKY U apryMEHTbI
APYrnX Npy aHannae pasfnyHblX BUOOB y4ebHOWN OeATENbHOCTY;

2) naTpnoTN4YECKOro BOCNUTaHUA:

LEHHOCTHOrO  OTHOLWUEHWS K  UCTOPMYECKOMY W Hay4YHOMY  Hacneguto

OTEeYeCTBEHHOWN XUMUN;



YBaXXEHUS K Mpoueccy TBopYyecTBa B 06/acTu Teopum N NPaKTUYEeCKOro
NPUMEHEHNA XUMWW, OCO3HAHUA TOrO, YTO [OOCTMXKEHUA HayKn ecTb pe3ynbTaT
ONNTENBbHBIX HAGNOAEHNIA, KPOMOT/IMBLIX 9KCNEPUMEHTASIbHbIX MONCKOB, MOCTOAHHOIO
TPyAa YHEHbIX U NPAKTUKOB;

NHTEpeca N NO3HaBaTesIbHbIX MOTUBOB B MOJSIYYEHUN U MOCNEnYOLEM aHann3e
NHOPMaLUM O NepPenoBbIX JOCTUXKEHNAX COBPEMEHHON OTEHYECTBEHHON XMWY,

3) AYXOBHO-HPaBCTBEHHOro BOCNUTaHUA:

HPaBCTBEHHOIO CO3HaHNA, 9TUYECKOro NOBEOEHNS;

CNOCOBHOCTN OLEHMBATL CUTyauuun, CBA3aAHHbIE C XUMUYECKUMU SABAEHUSIMA, U
NPVHMMaTb OCO3HaHHbIE PELLEHNSA, OPUEHTUPYACH Ha MOPasibHO-HPaBCTBEHHbIE HOPMBbI
N LEHHOCTW;

FOTOBHOCTW OLIEHNBATbL CBOE MOBEAEHME N NOCTYNKN CBOUX TOBAPULLEN C MO3NLNNA
HPaBCTBEHHbIX 1 NPaBOBbIX HOPM 1 OCO3HaHWE NOCNEACTBUN 3TUX MOCTYMKOB;

4) dbopMmnpoBaHus KyJibTypbl 300POBbS:

NOHMMaHNA  LEHHOCTEN 3O0opoBOro u  6e3onacHoro obpasa  >XU3HW,
HEeO6XOAMMOCTN OTBETCTBEHHOINO OTHOLLUEHMSI K COOCTBEHHOMY (U3NYECKOMY W
NCUXNYECKOMY 340POBbLIO;

cobnofgeHns npasun 6esonacHoro obpalweHnsa ¢  Bewectsamun B ObITy,
NOBCEAHEBHOW XXN3HU 1 B TPYLOBOW AEATENbHOCTY;

NOHMMAaHNA LLEHHOCTN NPaBui UHOMBUAYANBHOrO N KOMNEKTUBHOIO 6€30nacHoro
NOBEAEHNS B CUTYaLMsX, YIPOXKAOLLNX 340P0BLI0 1 XXU3HW OOEN;

OCO3HaHUsA MNocCneacTBUn N HEMPUATUA BPEOHbIX MNPUBbIYEK (ynoTpebneHus
ankorons, HaApPKOTUKOB, KYPEHWS);

5) TpyaoBOro BOCNUTaHUSA:

KOMMYHUKaTUBHO KOMMETEHTHOCTN B y4ebHO-nccneqoBaTenbCKom
AEATENbHOCTU, OBLLECTBEHHO NOME3HOWN, TBOPYECKON U APYrnX Buaax AeaTeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE y4yacTue B PELUEHUN NPaKTUYECKUX 3agad coumanbHOM
HanpaBfeHHOCTN (B paMKax CBOEro Knacca, LWKOoJbl);

NHTEpeca K NPakTUYeCKOMY N3y4eHNO Npogeccuini pasnn4yHoOro poaa, B TOM Yncne
Ha OCHOBE NPUMEHEHNS NPEOMETHbIX 3HAHNIN MO XUMWUK;

yBaXKeHUs K Tpyay, Nogam Tpyaa 1 pesynbtatam TPyLOBOW OEATENBHOCTY;

FOTOBHOCTU K OCO3HaHHOMY BblO6OpY NHOVBUAYANIbHOW TpaekTopmun 0bpasoBaHns,
Oypywen npodeccnn 1 peann3aumm COOCTBEHHBIX >XU3HEHHbLIX MMIAHOB C Y4Y4ETOM
JINYHOCTHbIX WHTEPECOB, CMOCOBHOCTEN K XUMUWU, WHTEPECOB WU noTpebHoCcTeNn
obLlecTBa;

6) aKoNnorn4eckoro BOCNUTaHus:

9KONOMMYECKN LEeNnecoobpasHoro OTHOLWEHNA K NpUpoAe, KakK WCTOYHUKY
CYLLLECTBOBAHUS XXN3HU Ha 3eMIIE;

NOHMMaHNA nobGanbHOr0 XapakTepa 3KOSIOMMYECKUX npobnemMm, BAUAHUSA
9KOHOMUNYECKUX NPOLLECCOB Ha COCTOSAHME NPUPOLHON 1 CounanbHON cpeabl;

OCO3HaHUsA HEOBXOANMMOCTN NCMONb30BAHUSA AOCTVDKEHUI XUMUN ON1S1 PELLUEHMS
BOMPOCOB paunoHasnbHOro NPUPOLONOIb30BaHNS;

aKTUBHOIO HEMPUATUSA OENCTBUA, MPUHOCALUMX Bpen, OKpYy KatoLein npupoaHON
cpepe, YMEHUA NPOrHO3mpoBaTb HEeGNaronpusTHbIE 3KOMOrMYECKMe noCcneacTems
npeanpuHUMaemMblxX OENCTBUN 1 NPenoTBpaLlaTh ux;

HaNM4ns pPasBUTOrO 3KOSIOMTMYECKOrO MbILMEHNS, 9KOSIOMMYECKON KyNbTypbl,
onbiTa AEATENIbHOCTU 3KONOMMYECKOM HanpaBfiEHHOCTU, YMEHUS PYKOBOACTBOBATLCA



MMK B NO3HABaTESIbHOW, KOMMYHUKATUBHON 1 COUManbHOW NpakTuKe, CNOCOBHOCTY ©
YMEHUS aKTUBHO NMPOTUBOCTOATb NOE0N0rMK Xxemoobuu;
7) LEeHHOCTUN Hay4YHOr 0 NO3HaHUS:

CPOPMUPOBAHHOCTN  MUPOBO33PEHUS,, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO PasBuUTUA HAyKN 1N OBLLLECTBEHHOM NPaKTUKMW;

NOHNMaHNA CMeUNMUKN XUMNN KakK HayKn, OCO3HaHNA e€ ponn B hopMmnpoBaHnu
paunoHaNbHOro HayyYHOrO MbIWEHNS, CO3AaHMM LEeNOCTHOrO npeactasneHns ob
OKpY>XaloLleM MUpe Kak O eAnHCTBE NMpupodbl U YenioBeka, B NMO3HAHUN NPUPOOHbIX
3aKOHOMEPHOCTEN 1N peLleHnn NpobiemMm CoOXpaHeHNs NPUPOLSHOro PaBHOBECKS;

y6eXXaEHHOCTN B 0COB0N 3HAYNUMOCTU XUMUN A1 COBPEMEHHON LVBUIN3aLNA: B
€€ TyMaHUCTUYECKON HanpaBfIEHHOCTU WM BaXKHOW POAM B CO3AaHMM HOBOM 6asbl
MaTepuanbHOW KynbTypbl, pelweHnn rnobanbHbiX Npo6sieM YCTOMYMBOro pasBUTUSA
4YenoBeYEeCTBA — CbIPbEBOW, OHEPreTUYECKOW, MULEBOM U 3KOSIOMMYECKOWN
6e3onacHoOCT, B PasBuUTUM MeauumHbl, o6ecrnedvyeHnn yCcrnoBuin YCMELIHOrO Tpyaa u
9KOJI0rMYECKN KOMMPOPTHON XN3HN KXKAOro YieHa obLLecTsa;

€CTeCTBEHHO-Hay4YHOM rPamMOTHOCTN: MOHNMAHUS CYLLHOCTN METOL0B MO3HaHWS,
MCNOJSIb3YEMbIX B E€CTECTBEHHbIX HaykKaxX, CMOCOOHOCTM WUCMOfb30BaTb MOSyYaemble
3HaHNA ONns aHann3a n 06bACHEHUS ABNEHNIA OKPY>KatoLWero Mmpa 1 NpouCcXoasLmx B
HEM W3MEHEHWI, YMeHNA fenaTb OOOCHOBaHHbIE 3aKJIIOYEHNA HA OCHOBE Hay4HbIX
(hakTOB N NUMEIOLNXCA OAHHBIX C LeNbio NOSTyYEeHNS AOCTOBEPHbIX BbIBOOOB;

CNOCOBHOCTN CaMOCTOATENIbHO MCMNOMb30BaTh XUMUYECKNE 3HAHUSA 0N PELUEHNS
Npobnem B peanbHbIX XXN3HEHHbIX CUTyaLNsX;

NHTepeca K NO3HaHMIO N UccnenoBaTelbCKon AeATENbHOCTY;

FOTOBHOCTM U CMOCOBHOCTM K  HenpepbiBHOMY  06pasoBaHMio 1"
camoobpa3oBaHnio, K aKTUBHOMY MOYyHYEHNIO HOBbIX 3HAHWUIA MO XUMWUX B COOTBETCTBUN
C >XKM3HEHHbIMUN NOTPEBHOCTAMY;

NHTepeca K OCOBEHHOCTAM Tpyda B pPasnuyHbIX cdepax npodecCroHanbHom
AEATENbHOCTM.

METANPEOMETHbBIE PE3YJIbTATbI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUSA Yy4eOHOro npegmMeTa «XumMms» Ha ypoBHe
cpepHero obLero o6pa3oBaHus BKIOYAOT:
® 3Ha4yuMble ans hopmupoBaHns MUPOBO33PEHNS obyyatomxcsa
MeXOUCLUMNANHAPHbIE (MEXNPeaMETHbIE) OOLLEHaYyYHbIE MOHATUS, OTpaxKaroLme
LUEeSIOCTHOCTb Hay4yHOW KapTWHbl MuMpa W cneunduky MeToOoB MNO3HaHWS,
MCNONb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BELLECTBO, 3HEPIus, SABNEHNE,
npouecc, cucTema, Hay4Hbi akT, MPUHLMM, FTMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, uccnegosaHue, HabnaeHne, N3MepeHne, IKCNEPUMEHT 1 Apyrue);
® yHMBepcasnbHble Yy4ebHble OeNcTBUS (NO3HaBaTeslbHble, KOMMYHUKaTUBHbIE,
perynsTuBHbIE), obecnevmsatoLine dhopmupoBaHmne pyHKUMOHaNbHOM
FPaMOTHOCTU 1 COLMaNbHON KOMMNETEHLMM OBYHatOLLMXCS;
® CnocobHOCTb OBy4atoLMXCA UCMOSIb30BaTb OCBOEHHbIE MEXOUCUUMMHAPHbIE,
MUPOBO33PEHYECKNE 3HaHUSA W  YHMBEpPCcasibHble Yy4ebHble [OENCTBUS B
No3HaBaTesIbHON N coumanbHOM NPaKTUKE.
MeTanpegmeTHble  pesyfbTaTbl  OTpaXkalwT OBNageHwe  YyHuBepcasibHbIMU
y4€0HbIMN NO3HaBaTENbHbIMWN, KOMMYHUKATUBHBIMU U PETYAATUBHLIMU OENCTBUSMM.

OBnageHune yHuBepcanbHbIMU y4eOHbIMM NO3HaBaTeNIbHbIMU AENCTBUSIMU:



1) 6a30Bble Norn4yeckKkne AencTeus:

CaMOCTOATENIbHO (hOPMYyMpPOoBaTh N aKTyanu3npoBaTb NPo6eMy, BCECTOPOHHE
eé paccmaTtpusars;

onpegenaTb Uenn [eaTenbHOCTW, 3adaBasi napameTpbl U KpUTEPUUM  UX
AOCTUXKEHMNS, COOTHOCUTb PE3YbTaTbl 4EATENBLHOCTUN C NOCTaBAEHHbLIMU LENAMMU;
MCNOSIb30BaTb MNPW OCBOEHUN 3HAHWUA MPUEMBI JIOMMYECKOro MbILWIEHNA —
BbIOENATb XapakKTepPHble NPU3HAKK NOHATUA N yCTaHaBNMBaTb UX B3aMMOCBS3b,
NCNONb30BaTb COOTBETCTBYOLLMNE NOHATUSA ON1S1 OO bSACHEHUS OTAENbHbLIX (hakToB
N ABNEeHUN;

BblOMpPaTb OCHOBaHNA U KPUTEPUM ONS Knaccudukaumm BewecTB U XMMUYECKNX
peakuui;

yCTaHaBnMBaTb  MPUYMHHO-CNEACTBEHHbIE  CBA3N  MeXOy  U3yYaemMbiMu
SABNEHNSAMU;

CTPOUTb NOrnMYecKne paccyxaeHns (MHOYKTUBHbIE, OeAyKTUBHbIE, MO aHanornm),
BbISIBNIATb 3aKOHOMEPHOCTU N NPOTUBOPEYNS B pacCMaTpuBaeMbIX SIBJIEHUSIX,
(hopMynnpoBaTh BbIBOAbI U 3aKJIHOHEHWS;

NPUMEHATb B MPOLEeCcCe MO3HAHUS, UCMOJSIb3yEMblE B XUMUN CUMBOJSINYECKME
(8HakoBble) Mopgenn, npeobpasosBbiBaTb MOAENbHbIE MPEeACTaBAeHNs —
XUMNYECKNA 3HaK (CUMBOJS) 3dNEMEHTa, XuMMuUYeckasa opmyna, YypaBHEHue
XUMUYECKON peakumm — TMpu  peleHnn y4ebHbiX no3HaBaTeflbHbIX U
NPaKTU4eCKUX 3afad, NPUMEHATb Ha3BaHHble MOAENbHblE NpeacTaBneHus ONns
BbISIBNIEHUSI XapPaKTEPHbIX MPU3HAKOB W3Y4YaeMblX BELLECTB U  XUMUYECKUX
peaxkuunn.

2) 6a3oBble uccnepoBaTesibCKue AeNCTBUS:

BNnageTb OCHOBaMM METOLOB HAy4yHOrO MO3HAHMS BELECTB U XUMUYECKUX
peakuui;

hopmMynupoBaTb Lenn 1 3agadn UccnefoBaHns, UCNob30BaTh NOCTaBIEHHbIE U
CaMOCTOATENIbHO C(HOPMYNNPOBaHHbIE BOMPOCHI B Ka4YeCTBE MHCTPYMEHTA
NO3HaHNS N OCHOBbI A5t (GOPMMPOBAHUS MMNOTE3bI MO NMPOBEPKE NPaBUSIbHOCTU
BbICKa3blBAEMbIX CY>XAEHWUI;

BNnageTb HaBblkaMy CaMOCTOSATENIbHOrO  MJaHMPOBaHUA U NPOBEAEHUS
YYEHNYECKNX IKCNEPUMEHTOB, COBEPLLEHCTBOBATL YMEHNSA HabntogaTh 3a XOA0M
npoLecca, CaMOCTOATENBHO NPOrHO3UPOBaTb €ro pesynbTar, opMynnpoBaTb
0600WEeHss N BbiBOObl OTHOCUTENBHO  OOCTOBEPHOCTU  PEe3yNbTaTtoB
nccnenoBaHusi, CocTaBNATb 060CHOBaHHBIN OTHYET O NpoAenaHHon paboTe;
npuobpetaTtb  OMNbIT  YYEHWYECKOW  WCCNEeaoBaTeNbCKOM M MPOEKTHOM
AEATENbHOCTW, MPOSBNATL CMNOCOBHOCTb U FOTOBHOCTb K CaMOCTOATENbHOMY
NONCKY METOOO0B PELUEHUS NPaKTUYECKMX 3apad, MPUMEHEHUIO Pa3NYHbIX
MeTO40B NO3HaHUS.

3) paboTta ¢ nicopmauymen:

OPVEHTMPOBATLCS B Pa3NYHbIX UCTOYHMKAX MHPOpMaLmn (Hay4HO-NonynsapHas
nuTepaTtypa XMMUYECKOro COQEep’KaHusi, CnpaBo4YHble MNocobusi, pPecypchbl
WHTepHeTa), aHanu3npoBaTb WHPOPMAUVIO pasfnydHbiX BUOOB U (OPM
npeacTaBneHuns, KPUTUYECKM oueHnBaTb eé AOCTOBEPHOCTb n
HENPOTUBOPEHYNBOCTD;

dopmynmnpoBaTb 3anpocbl U MPUMEHATb PasnnyHble MeTOoAbl MPU MOUCKe U
oTbope wHhopmauun, HeobXxoaMMON LNs  BbIMNOAHEHUS y4YebHbIX 3apad
onpeneneHHoro Tnna;



® npuobpeTaTtb OMbIT  WUCMONL30BaHUS  UHPOPMALVNOHHO-KOMMYHUKATUBHbIX
TEXHONOrNI N PasnNnNYHbIX MONCKOBbLIX CUCTEM;

® CaMOCTOSTENbHO BbIOMPAaTb ONTUManbHYO (hopMy NpeacTaBneHnst nHhopmMaumm
(cxembl, rpadukmn, guarpammbl, Tabnvbl, PUCYHKU U OPYrne);

® 1ICNONb30BaTh Hay4HbIN S3blK B Ka4ecTBe cpeacTsa npu paboTe ¢ XUMNYECKOM
NHOpMaUnen: NPUMEHATb MeXNpeaMeTHble ((bn3nveckue n maTemaTnyeckmne)
3HaKM 1 CMMBONbI, (hopMybl, abbpeBmnaTypbl, HOMEHKNATYPY;

® ucnonb3oBaTtb U npeobpasoBbiBaTb 3HAKOBO-CUMBOJIMYECKME CpeacTsa
HarnagHoOCTH.

OBnapeHne yHuBepcanbHbIMU KOMMYHMKaTUBHbIMU AENCTBUSIMU:

® 3agaBaTb BOMPOCHI MO CYLLECTBY OOCY)XOaemMoW TeMbl B Xo4e awmanora w/vnu
ONCKyCCUX, BbiCKasblBaTb ugen, GopMyampoBatb CBOW  MNPeasioXKeHus
OTHOCUTESIbHO BbINOJSIHEHUS MPELNOXKEHHOW 3afauu;

® BbICTynaTb C Mpe3eHTauven pesynbTaToB MO3HABATENbHOW AEATENbHOCTMH,
MNOSTY4YEHHbLIX CaMOCTOATENbHO WA COBMECTHO CO CBEPCTHMKaMu npwu
BbIMOJIHEHUN  XMMUYECKOrO  3KCMNEPUMEHTA, MPaKTMYeCcKonm paboTbl Mo
NCcnegoBaHNio CBOMCTB M3yYaeMblX BELLECTB, peanm3aunmn y4ebHoro npoeKTa u
hopmynmMpoBaTb BbIBOAbBI MO pe3ynbTaTtaM MPoBenEHHbIX NCCNedoBaHUn NyTEM
cornacosaHnsa NO3nUnin B Xxoae obCyXaeHnst 1 0bMeHa MHEHNSAMU.

OBnapeHne yHnMBepcasbHbIMN PerynaTuBHbIMU 4eACTBUSIMN:

® CaMOCTOATENIbHO MNaHMPOBaTb W  OCYLECTBAATb CBOK MNO3HaBaTENbHYO
OEATENbHOCTb, Onpenenss eé uenn M 3agadn, KOHTPoaMpoBaTb U MO Mepe
HEeobXoOMMOCTN KOPPEKTMPOBAaTb NpeanaraemMbll  afiroputM  OENCTBUA  Npun
BbIMOJSIHEHUN Y4YEBHBLIX K UCCnepoBaTeNbCKUX 3agad, BblOMpaTtb Haubonee
9 (PEeKTUBHDBIN CMOCO6 MNX PELUEHUS C YYETOM MOJIyYEHUS HOBbIX 3HAHWUA O
BELeCTBaX U XMMNYECKNX peakuusix;

® OCYLUECTB/ATb CAMOKOHTPOJIb CBOEN AEATENBbHOCTM HA OCHOBE camoaHanusa u
CaMOOLEHKMN.

NMPEAMETHDIE PE3VYJIbTATDI

10 KJ1IACC
MpeoMeTHbIe pe3ybTaTbl 0CBOEHUNA Kypca «OpraHnyeckas XumMns» oTpaxkatoT:
® C(hOPMNPOBAHHOCTL  MNPEACTaBfieHUA O  XMMUYECKOW  COCTaBSHOLLEN
€CTECTBEHHO-HAYYHON KapTUHbI MUPa, POAN XUMUXA B MNO3HAHUU SIBJIEHUN
npupodbl, B (OPMUPOBAHUN  MbIWSEHNS W  KYAbTYypbl JINMHOCTW, €€
(PYHKLUMOHANBHON rPaMOTHOCTN, HEO6XOOUMOW LONs PelleHNs MNPaKTUYeCKuX
3aga4y u 9KONOrnM4eckn OBOCHOBAHHOIO OTHOLLUEHUSA K CBOEMY 300POBbIO U
NpUpPOoLHON cpeae;
® BrageHne cucTemonm XUMNYECKNX 3HaHWN, KoTopas BKJIIOYaET:
ocHoBononararowme MnoOHATUA (XMMUYECKUI 3NEMEHT, aToM, 3JIEKTPOHHas
obonoyka aromMa, MOJSEeKyna, BaNeHTHOCTb, 9NEKTPOOTPULATENBHOCTD,
XUMUYECKAs CBA3b, CTPYKTypHas opmyna (pasBépHyTas M COKpaléHHas),
MONlb, MONsipHasi Macca, MONsSpPHbIi  O6bLEM, YrNepPoOdHbIl  CKENET,
yHKUMOHaNbHasa rpynna, pagvkan, u3soMepus, N3o0Mepbl, FOMOIOMMYECKUA psga,
rOMOSIOrK, YrNeEBOAOPOAbl, KUCNOPOL W asoTcogep)kalme COeauHEHNs,
MOHOMEp, MOSIMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOMNEKYNAPHbLIE COEANHEHNS);



TEeopUn N 3aKOHbI (TEOpUS CTPOeHUsT opraHmnyecknx selects A. M. ByTtneposa,
3aKOH COXPaHEHNS MacCbl BELLECTB); 3aKOHOMEPHOCTUN, CUMBOJSINYECKNA A3bIK
XUMN;  MUPOBO33PEHYECKNE 3HAHUSA, nexawye B OCHOBE MOHUMaHUsA
NPUYUHHOCTM W CUCTEMHOCTUM XUMUYECKUX SABJMIEHUN, (PaKTONOrMyeckme
CBeJeHns O CBOWCTBax, cocTtaBe, MosiydeHun n 6e3onacHOM UCMNOSb30BaHUU
BaXKHENLUNX OPraHMYecKnx BewecTB B ObITy U MNPaKTUYECKOW OeATeSIbHOCTU
4yesloBeKa,;

CPOPMUPOBAHHOCTL YMEHUN BbISB/IATbL XapakKTepHble MPU3HAKU MOHATUN,
yCTaHaBnMBaTb NX B3aUMOCBS3b, MCMOJIb30BaTb COOTBETCTBYIOLLME MOHATUSA MPU
onncaHun cocTaBa, CTPOEHNSA N NPeBPAaLLEHNI OPraHNYEeCKNX COEQNHEHNIA;
ChOPMUPOBAHHOCTb YMEHMUI WCMOJSIb30BaTb XUMWUYECKYKD CUMBOJIMKY ANS
COCTaBEHUA MONEKYNSAPHbIX W CTPYKTYPHbIX (Pa3BEPHYTOW, COKPALLEHHON)
dopMyn  OpraHNYecKMX BELLEeCTB WU  YPaBHEHUA XUMWYECKUX pPeakunii,
N3roTaBnnBaTb MOLENN MOJSIEKYST OpPraHNYeCKUX BELLeCTB 8 tocTpaumm nx
XUMNYECKOrO N NPOCTPAHCTBEHHOIO CTPOEHNS;

ChOPMUPOBAHHOCTb YMEHUI YyCTaHaBNMBaTb MNPUHALNEXHOCTb W3YYEHHbIX
OpraHVyecKnx BeLWecTB MO MX COCTaBy W CTPOEHUIO K onpenenéHHomy
Knaccy/rpynne COefguHeHnn (yraneBo4oponbl, KMUCNOpPO4 W a3oTCcoaepxalume
COeQVHEHNS, BbICOKOMOMNEKYNSIPHbIE COEAVHEHNS), OaBaTb MM Ha3BaHus Mo
cuctematmyeckon HomeHknatype (IUPAC), a Takxke npuBoanTb TpUBUASbHbIE
Has3BaHMA OTOESIbHbIX OPraHNYecKMX BELECTB (3TWUEH, NPOnuieH, aueTueH,
STUNEHINNKOSb, MUUEPUH, eHon, hopManbaerng, auetanbgerug, MypasbnHas
KUCNOTa, YKCYCHasi KWUCMOoTa, OJIEMHOBAsd KUCNOTa, CTeapuHOBAasi KUCHOTa,
FNOKO3a, PPYKTO3a, Kpaxman, Lennnnosa, ruumH);

CPOPMUPOBAHHOCTL  YMEHUA OMpenenaTb Buabl XUMUYECKON CBA3U B
OpraHn4ecKnx coegnHeHnsx (0QNHapHbIE U KpaTHbIE);

CPOPMUPOBAHHOCTL  YMEHUS TMPUMEHSATb MOJIOXKEHUS Teopunm CTPOEHUS
opraHudecknx Bewects A. M. bytnepoBa ans o06bACHEHMS 3aBUCMMOCTU
CBOWCTB BeWECTB OT WX COCTaBa W CTPOEHUS; 3aKOH COXPaHEHUs Macchbl
BELLIECTB;

CPOpMUPOBAHHOCTb YMEHUN XapakTepmnaoBaTb COCTaB, CTPOEHNE, (usn4eckune
N XUMWYECKME CBOWCTBA TUMUYHLIX NPEeAcTaBuUTENEN pasnyHbIX KaccoB
OpraHN4yecKnx BeLLEeCTB (MeTaH, 3TaH, 3TUMEH, NPONueH, aueTuneH, bytaaneH-
1,3, meTunbytaguen-1,3, 6eH305, METAHOJS, 3TaHOJS, ATUNEHININKOSb, MULEPUH,
eHon, aueTtanbgerua, MypasbuHas U YKCyCHasi KUCMOTbI, MIOKO3a, Kpaxmarn,
Lenn03a, aMMHOYKCYCHas KUCOoTa), NAKCTPUPOBATb MEHETUYECKYIO CBSA3b
MeXOy HUMU YPaBHEHUSIMA COOTBETCTBYIOLLMX XUMUYECKUX peakumi C
NCNONb30BaHNEM CTPYKTYPHbIX (hopMyn;

ChOPMUPOBAHHOCTb YMEHUS XapakKTepun3oBaTb WCTOYHUKK YrNeBOLOPOAHOrO
cbipba  (HE(Tb, NPUPOAHbLIN rasd, Yyronb), CNocobbl UX nepepaboTkn un
NpakTnyeckoe NpUMeEHEHNe NPOAYKTOB nepepaboTKu;

CPOPMUPOBAHHOCTL  YMEHUA MNPOBOAUTL  BbIYUCIEHUS MO  XMMWUYECKUM
ypaBHeHUsIM (Maccbl, 06bEMa, KOMMYecTBa MCXOQHOMO BewecTBa Unu npogykra
peakumMm no M3BECTHbIM Macce, OOBbEMY, KOAMYECTBY OAHOrO W3 WUCXOOHbIX
BELLECTB UV NPOOYKTOB peakLmm);

CchopMUPOBAHHOCTb YMEHUI BNageTb CUCTEMON 3HAHNA 06 OCHOBHbIX METOLAX
Hay4YHOro MO3HaHWSA, WCMOJIb3yEMbIX B XUMWUWA MPU UN3YYEHUM BELLECTB WU
XUMNYECKUNX SABNEHUN (HabnrogeHwue, N3MepeHVe, 9KCMNEPUMEHT,



MOOENNPOBaHNE), NCMOSIb30BaTb CUCTEMHbIE XMMUYECKUE 3HAHNS ONA NPUHATUSA
PELLUEHNIN B KOHKPETHbIX XXN3HEHHbIX CUTYaUnsiX, CBA3aHHbIX C BELLLECTBaAMU U NX
NPUMEHEHNEM;

® ChOPMNPOBAHHOCTb YMEHWU cobnogaTtb npasBuia MoSb30BaHUSA XUMUYECKOMN
nocygon n nabopartopHbiM 060pyOoOBaHMEM, a TakXe npasuna obpalleHus ¢
BELLECTBaMN B COOTBETCTBUN C MHCTPYKLUMSAMU MO BbINOSHEHMIO N1abopaTOpPHbIX
XUMUYECKUNX OMbITOB;

® C(OPMMPOBAHHOCTL YMEHWA NNaHUPOBaTb W  BbIMOJHATE  XUMUYECKUI
9KCNepuUMeHT (MpeBpalleHns OpraHNYecKux BELLECTB Mpu  HarpeBaHuw,
nony4yeHne 3TuNeHa W W3y4eHue ero CBOWCTB, KadeCTBEHHble peakuuu
OpraHM4YecKnx BELLECTB, AeHaTypauus 6enkoB npu HarpeBaHuW, LBETHbIE
peakunn 6enkoB) B COOTBETCTBMM C MNpaBunamMm TEXHUKM 6Ee30nacHOCTU Mnpw
obpalleHun ¢ BewecTsaMmn 1 nabopaTtopHbiM 060pPYyAOBaHUEM, NPELACTaBNATb
pesynbTaTtbl XUMWYECKOro 3aKCcrnepumeHta B GOpMe 3anucu  ypaBHEHUN
COOTBETCTBYIOLMNX peakumin un GopmynmposaTb BbIBOObl HAa OCHOBE 3TUX
pPe3ynbTaTos;

® CHOPMUPOBAHHOCTL  YMEHUA  KPUTUYECKM  aHann3MpoBaTb  XUMWUYECKYHO
NHOPMaUNIO, MNONyHaeMyto K3 pPasHblX WCTOYHMKOB (Cpenctsa MaccoBoOW
NHpopmMaunn, VIHTepHeT 1 apyrux);

® Cc(hopMNpPoOBaHHOCTb YyMEHNI cobnogatb npaswuna 3KOJIOrMMYeCKun
LuenecoobpasHoro noeegeHuss B ObITy M TPyOOBOW LOEATENbHOCTU B LENnsax
COXpPaHeHNs1 CBOEro 300P0BbS N OKPY>KaloLLen NPUPOAHON Cpefbl, OCO3HaBaTb
OMNacHOCTb BO3AENCTBUS Ha >XXVBble OPraHn3Mbl ONpenenéHHbIX OpraHN4eCcKmnx
BELLLECTB, NOHUMas cMbicn nokasatens MNAK, noacHATb Ha npumepax crnocobbl
YMEHbLUEHNA U MNpefoTBpPalLEeHNa UX BPEAHOro BO3OENCTBUA Ha OpraHus3m
4eN0BEKa;

e nnsa oby4arlmxcss C OrpaHMyeHHbIMA BO3MOXXHOCTAMM 340POBbS: YMEHWE
NPUMEHATb 3HaHUS 06 OCHOBHbIX OOCTYMHbIX METOAaxX MO3HAHWUS BELLECTB U
XUMUNYECKUX SBNEHNIA;

® [/18 cnenbixX U cnaboBmasLmMx obyHatoWwmnxcs: YMEHNE UCNOb30BaTb PeNbedHO-
TOYEe4HY0 cucteMy obo3HadverHuin J1. Bpaina gna sannucm xmummyeckux opmyi.

11 KJ1IACC
MpegmeTHble pe3ynbTaTbl OCBOEHUA Kypca «O6las u HeopraHuyeckas XuMns»
oTpaxkaroT:
® CHOPMNPOBAHHOCTb  MNPEACTaBMEHMA: O  XUMWYECKOW  COCTaBASHOLLEN
€CTEeCTBEHHO-HAY4YHON KapTUHbI MUPa, PO XUMUW B MO3HAHUM SABAEHUN
npuvpogbl, B (OPMUPOBAHUN  MBIWSEHNS W KYNbTypbl JINMHOCTW, €€
(PYHKLUMOHANBHOM rPaMOTHOCTK, HEOOXOOUMOW ONSA pPeLUeHUs NPaKTUY4eCKMX
3a4ay 1M 9KOSIOrMYeCcKn OBOCHOBAHHOMO OTHOLLEHUS K CBOEMY 300POBbI0 U
NpPUpPOLHON cpeae;
® BnageHue cucTemonm XUMUNYECKNX 3HaHWN, KoTOopas BKJIHOYAET:
OCHOoBoOMonararwme NOHATUS (XMMUYECKUI SNIEMEHT, aToMm, u3oTton, s-, p-, d-
9NEKTPOHHbIE OpOMTann aTtoMoB, WMOH, MOMEKyNa, MOJSlb, MONSIPHbIA OOBLEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTEMEHb OKWCEHUS, XUMUYecKas
CBA3b (KOBaNeHTHas, MOHHasA, MeTaIndeckas, BOgopoaHas), Kpuctanamyeckas
peWweéTKa, TUNbl XMMUYECKNX PEeaKLNn, pacTBOP, ANIEKTPONUTLI, HEINEKTPOSINTHI,
ANEKTPONNTNYECKAA AMccoumauns, OKUCAUTENb, BOCCTAHOBUTESIb, CKOPOCTb



XUMNYECKON peakumn, XMMUYECKOe pPaBHOBECKE); TEOPUN U 3akKOHbl (Teopus
ANEKTPONUTUYECKON guccoumaumn, nepunognydecknin 3akoH L. V. Menpgeneesa,
3aKOH COXpaHeHNsi MacCbl BELLLECTB, 3aKOH COXPaHEeHs N NpeBpaLLeHna aHeEpPrnm
NPV XUMUYECKNX peakuusix), 3aKOHOMEPHOCTN, CUMBOJSIMYECKNIA SA3bIK XUMUMW,
MUPOBO33PEHYECKNE 3HAHUS, Nexallme B OCHOBE MOHWMaHUSA NPUYUHHOCTU U
CUCTEMHOCTU XUMNYECKUX SABNEHUI, (DAKTONOrMYeCKne CBeAeHNss O CBOMNCTBAX,
cocTtaBe, nofaydeHUn un  6e30MacHOM  UCMONb30BaHUN  BadKHENLLNX
HEeOpraHNYeCKNX BeLeCTB B ObITy 1 NPaAKTUYECKON OEATENBHOCTY YENO0BEKA;
CPOPMUPOBAHHOCTL YMEHUN BbISBMATbL XapakKTepHble MPU3HAKW MOHATUN,
yCTaHaBAMBaTb X B3aUMOCBSA3b, MCMOJIb30BaTb COOTBETCTBYIOLLME MOHATUSA MPU
onncaHnn HEOPraHN4YEeCKNX BELLECTB U UX NpeBpaLLEHWI;

ChOPMUPOBAHHOCTb YMEHMUI WCMOJSIb30BaTb XUMWUYECKYKD CUMBOJIMKY ANS
COCTaBneHns QopmMyn BeWeCcTB W YPaBHEHUN XUMUYECKUX peakuui,
cuctemaTunyeckyto HomeHknatypy (IUPAC) n TpuBmanbHble Ha3BaHUsS OTOENbHbIX
HeopraHN4Yeckux BeLlecTB (yrapHblil ras, yrnekucnbll ras, ammuak, rawéHas
N3BECTb, HErawéHas N3BecTb, NMUTbEBAA coaa, NUPUT N OPYyrne);
ChOPMNPOBAHHOCTb YMEHUN OMnpenensiTb BasieHTHOCTb U CTEMEHb OKUCIEHUSA
XUMNYECKNX INEMEHTOB B COEANHEHNSAX Pa3INYHOrO COCTaBa, BUA XUMUYECKOWN
CBA3M (KOBasIeHTHasl, MOHHasi, MeTananyeckasi, BOAopoaHasa) B COegUHEHUsX,
TN  KPUCTAJUIMYECKOM  PEWETKM  KOHKPETHOrO  BelwlectBa  (aTOMHas,
MOJIEKYNAPHAs, MOHHAadA, MeTann4yeckas), xapaktep cpeapl B BOOHbIX pacTBopax
HeopraHN4YeCcKux coequHeHU;

CchOpPMUPOBAHHOCTb YMEHUI yCTaHaBANBATb NPUHAOIEXHOCTb HEOPraHNYeCKNX
BELLLECTB MO NX COCTaBY K onpeaenéHHoMy Knaccy/rpynne CoeanHeHnin (MpocTble
BELLlECTBA — MeTaslflbl U HEMETasbl, OKCUAbI, OCHOBAHNSA, KNCNOTbl, aM(OTEPHbIE
rMapPoOKCuLbl, Conu);

ChOopPMNPOBAHHOCTb YMEHUI pacKpblBaTb CMbICA Nepuoan4eckoro 3akoHa . W.
MeHpeneeBa n OEMOHCTPUPOBATbL €ro CUCTEMATUINPYIOLLYHO, OOBACHUTENBHYIO
N NPOrHOCTUYECKYHO (DYHKLNN;

ChOPMUPOBAHHOCTb YMEHUIN XapaKTEPN30BaTb 3IEKTPOHHOE CTPOEHNE aTOMOB
XUMNYECKNX anemeHToB 1-4 nepuopgos lepnoamyeckon CUCTEMbI XMMNYECKUX
anemeHnToB [. V. MeHpeneeBa, nCnonb3ysa MOHATUSA «S-, P-, d-9NEKTPOHHbIE
opbuTtanu», «<aHepreTn4ecKne ypoBHM», O6bACHATbL 3aKOHOMEPHOCTU N3MEHEHNS
CBOWNCTB XUMUNYECKNX JSIEMEHTOB U UX COEOMHEHMI MO nepuopgam u rpynnam
lMepuogmnyeckon cnctemol xummnyecknx anemeHtos . . MeHgeneeBa;
C(hOpMMPOBAHHOCTb YMEHUIN XapaKTepmn3oBaTh (ONUCbIBaTb) O6LME XUMUYECKNE
CBOWNCTBA HEOpPraHM4eCcKMX BeLLECTB pasn4dHbIX KaccosB, MNOOTBEpPXOaTb
CYLLIECTBOBaHME NEHETUYECKON CBA3N MeXXOy HeopraHN4eCKnMmn BewecTBammn C
MOMOLLbIO YPaBHEHUI COOTBETCTBYIOLLMX XUMUYECKNX PEAKLMI;
ChOPMUPOBAHHOCTb YMEHUSA KraccupunumpoBaTb XMMUYECKME peakunnm no
PasfIMYHbIM NPU3HaKam (YUCfy 1 CoCTaBy pearvpyrolmx BELLECTB, TEMNJOBOMY
ahheKTy peakumm, UIBMEHEHUIO CTEMEHEN OKUCNEHNSA SNIEMEHTOB, 06pPaTUMOCTH
peakuun, y4acTuio Katannsatopa);

CHOPMNPOBAHHOCTb YMEHUI COCTaBNATb YPaBHEHNS PeakLNii PpasNyHbIX TUMOB,
NOMHbIE M COKpPAaLUEHHbIE YypPaBHEHUS PEeakuuii MOHHOro ObMeHa, y4uTbiBas
YCNOBUSA, NPY KOTOPbIX 3TV peakunm ngyt 0o KOHUA;

ChOPMUPOBAHHOCTL  YMEHWA  NpOBOAUTL  peakuun, MNOATBep KAaroLmne
Ka4yeCTBEHHbI COCTaB PasfiNYHbIX HEOPraHNM4eCKMX BELLECTB, pacno3HaBaTb



OMbITHbIM MNYTEM MOHBbI, MPUCYTCTBYIOLLME B BOAHbLIX PACTBOPax HEOPraHN4YeCKnx
BELLIECTB;

CPOPMUPOBAHHOCTb  YMEHUI  packpbiBaTb  CYLWHOCTb  OKWUCIUTENbHO-
BOCCTAHOBUTESNbHBIX peakunin  MNOCPEeOCTBOM COCTaBJIEHUS  3JIEKTPOHHOMO
6anaHca aTux peakuui;

ChOPMUPOBAHHOCTb YMEHNN OOBACHATb 3aBUCUMOCTb CKOPOCTU XUMUYECKOW
peakunnm OT pPasfnyHbiX (aKToOpOB; XapakKTep CMELLEHNA XMMUYECKOro
PaBHOBECUSA B 3aBUCUMOCTU OT BHELLHEro Bo3gencrtaus (npuHumn Jle LLatense);
CHOPMNPOBAHHOCTL  YMEHUA  XapaKTepun3oBaTb XMMUYECKUE MNPOLECCHI,
nexkaime B OCHOBE MPOMbILIEHHOrO NOJSy4eHUsT CEPHOMN KUCNOTbl, aMMmnaKka, a
Takke CHOPMUPOBAHHOCTb MpPencTaBneHnin 06 OBLMX HayYHbIX MPUHLMNaX Y
9KONOrM4eckux npobnemMmax XMMnM4eCcKoro npon3BoacTea;

ChOPMNPOBAHHOCTL YMEHWA MPOBOAUTL BbLIYUCAEHMUS C  UCMNOJSIb30BAHUEM
MNOHATUS «MaccoBasi A0S BELECTBA B PacTBOpPe», OObEMHbIX OTHOLUEHWIA Fra30B
NPU XMMUYECKNX peaKkuusiX, MacChbl BELLLECTBA UK 06bEMa ra3os No N3BECTHOMY
KONNYECTBY BeELLEeCTBa, Macce nnm o6bEMY OOHOMo N3 y4acTBYHOLLMX B peakuum
BeLLEeCTB, Tenaosoro apdeKkTa peakumm Ha OCHOBE 3aKOHOB COXPaHEHNS MacCChbl
BELLECTB, NPeBPALLEHNS U COXPaHEHNS SHEPrnY;

chopMUPOBaHHOCTb YMeHU cobnogaTtb npasuna nofib30BaHNSA XUMUYECKOW
nocygon n nabopatopHbiM 060pPyAOBaHMEM, a TakXe npasuna obpalieHus C
BELLECTBaMN B COOTBETCTBUN C MHCTPYKLMSAMN MO BbINOSHEHMIO N1abopaTOpPHbIX
XUMWYECKNX OrMbITOB;

ChOPMNPOBAHHOCTL  YMEHWA  MAaHNPOBATb W BbINOMHATE  XUMWUYECKUI
9KCMNEPUMEHT (pasfioxkeHne Nnepokcuga BogopoLa B npuCcyTCTBUN KaTannsaTtopa,
onpefeneHne cpenbl pPacTBOPOB BELECTB C MOMOLLBI YHUBEPCANBHOIO
NHOVKaTopa, BNNSHNE Pa3fiMyHbIX haKTOPOB HA CKOPOCTb XMUYECKOW pPeaKkLmu,
peakumm NOHHOro 0bMeHa, Ka4eCTBEHHbIE peakumn Ha cynbdart-, kKapboHaT- 1
XN0pUA-aHNOHbI, HA KaTUOH aMMOHNS, PELLEHNE IKCNEPUMEHTASIbHbIX 3a4a4d no
Temam «MeTannbl» U «HemeTannbl») B COOTBETCTBMN C NpaBuiaMn TEXHUKU
6e3onacHocTn npu obpalweHun ¢ BewectBamMum U nabopaTopHbIM
obopynoBaHMEM, MNPEACTaBNATb pPe3yNbTaTbl XUMUYECKOrO 3KCNEPUMEHTA B
opme 3anucu ypaBHEHWA COOTBETCTBYIOLUMX peakuunm u opMynImpoBaTb
BbIBOAbl HA OCHOBE 3TUX PEe3YSIbTaTOB;

CPOPMUPOBAHHOCTL  YMEHUA  KPUTUYECKN  aHanuM3npoBaTb  XMMWUYECKYHO
NHpopMaUnio, NoaydYaemyrd K3 pasdHbiX UCTOYHMKOB (CpPeacTBa MacCOBOWM
KOMMYHMKauuun, VIHTEPHET 1 apyrnx);

ChOpPMNPOBAHHOCTb YMEHINI cobnogaTb npasuna 3KOSIOMMYECKIU
uenecoobpasHoro noeefeHus B ObITy M TPyOoOBOW OeATENIbHOCTU B LENsx
COXPaHeHMsi CBOEro 340P0BbA 1 OKPY>KatoLen NPMpPoOLHON cpenpl, 0OCO3HaBaTb
ONacHOCTb BO3AENCTBUSA Ha >KMBble OPraHnu3Mbl OMNPEenenéHHbIX BELWECTB,
noHMMasi cmbicn nokazatens [10K, noscHATb Ha npumepax Ccnocoobbl
YMEHbLUEHNA 1 MpefoTBpalleHns X BPEOHOro BO3LEWCTBUA Ha OpPraHnu3m
4YesI0BEKA,;

Ana obyyarwmxca C OrpaHUYeHHbIMU BO3MOXXHOCTAMU 300POBbS: YMEHUe
NPUMEHATb 3HaHNSA 06 OCHOBHbIX AOOCTYMHbIX METOoAaX MO3HaHMS BELLECTB U
XUMUNYECKNX ABNEHUI;

ANA cnenbix 1 cnabosngawmx oby4aroLmMxcs: yMeHne Ncnonb3oBaTb pesbedHo-
TO4YeYHYI0 cuctemy obo3HaveHuin J1. Bpannsa gns 3annucm XMMn4eckux opmyin.



TEMATUYECKOE NMNJIAHUPOBAHME

10 KJ1IACC
Ne Konun4yectBo 4acos ONeKTPOHHbIe
/' HauwmeHoBaHue pa3genoB un Tem NporpamMmmbl Bcero KoHTponbHble MpakTnyeckune o6pa3oBaTtenbHbie
n/n paboTbl pab6oTbl pecypchbl
Pa3pgen 1. TeopeTuyeckue 0CHOBbl OPraHU4YeCcKom XMMmumn
11 MpeomeT opraHn4ecKom Xxummmn. Teopursi CTPOEHNST OPraHNYeCKnX 3 0 0 https://resh.edu.ru/s
) coeguHeHun A. M. BytnepoBa ubject/29/10/
WToro no pasgeny 3
Paspgen 2. YrneBogopogpl
https://resh.edu.ru/s
2.1 MpenencHble yrneBoaopoabl — ankaHbl 2 0 0 ubject/29/10/
2.2 HenpepenbHble yrneBoaopoabl: ankeHbl, ankagneHbl, ankuHbl 6 1 1 fttps://resh.edu.ru/s
: . ’ ’ ubject/29/10/
https://resh.edu.ru/s
2.3 Apomatunyeckue yrnesogoponpl 2 0 0 ubiect/29/10/
https://resh.edu.ru/s
2.4 MpupopHble NCTOYHMKN YrIEBOLOPOAOB 1 X NepepaboTka 3 1 0 ubject/29/10/
WToro no pasgeny 13
Paspen 3. Kucnopoacopgep><awime opraHn4eckue coeguHeHus
https://resh.edu.ru/s
3.1 CrmpTbi. ®eHon 3 0 0 ubject/29/10/
https://resh.edu.ru/s
3.2 Anbpernabl. Kapb6oHoBble KncnoTbl. CnoxXkHble 3chupbl 7 0 1 ubject/29/10/
https://resh.edu.ru/s
33 | Yrnesopsl 3 1 0 ubject/29/10/
WToro no pasgeny 13
Paspgen 4. A3oTcogepxawme opraHn4eckmne coeguHeHuns
https://resh.edu.ru/s
4.1 AMUHBbI. AMUHOKNCNOTBI. Benkn 3 0 0 ubject/29/10/
WToro no pasgeny 3

Pa3pgen 5. BbicoKkoOMonekynsipHblie cOeauHEeHnst



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/

https://resh.edu.ru/s
5.1 Mnactmaccel. Kayvyku. BonokHa 2 0 0 ubject/29/10/
WToro no pasgeny 2
OBLLEE KOJIMYECTBO YACOB MO NMPOrrAMME 34 3 2
11 KJIACC
KonunyecTBo 4acoB ANeKTPOHHbIe
No (uncpoBblie)
K n
n/n HanmeHoBaHne pa3genos n Tem NporpaMmmbi Bcero OP;L%%J'IT:I;IHE Pa:;g:Te:K"e o6pasoBaTenbHble
pecypchbl
Paspgen 1. TeopeTn4yeckme 0CHOBbI XMW
CTpoeHune atomoB. Nepuogundeckunii 3akoH u lNeprnognyeckas https://resh.edu.ru/subje
1.1 3 0 0
cuctema xummndecknx anemeHTos [l. . MeHpoeneesa ct/29/10/
https://resh.edu.ru/subje
1.2 CtpoeHne BelecTsa. MHoroobpasune BeLwecTs 4 0 0 ct/29/10/
https://resh.edu.ru/subje
1.3 Xummnyeckne peaxkumm 6 1 1 ct/29/10/
WTtoro no pasgeny 13 1 1
Pa3pen 2. HeopraHnyeckas xumusa
https://resh.edu.ru/subje
2.1 MeTannsbl 6 0 1 ct/29/10/
https://resh.edu.ru/subje
2.2 HemeTtannebl 9 1 1 ct/29/10/
https://resh.edu.ru/subje
2.3 CBs13b HEOPraHMYECKNX U OPraHNYeCKUX BELLLECTB 2 0 0 ct/29/10/
WToro no pasgeny 17 1 1
Paspgen 3. Xumuns n )KusHb
https://resh.edu.ru/subje
3.1 XMuns N XXKN3Hb 4 0 0 ct/29/10/
WToro no pasgeny 4
OBLLEE KOJIMYECTBO YACOB MO NMPOrrAMME 34 2 3



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/

NMOYPOYHOE NMJIAHUPOBAHUE

10 KJIACC
No Konun4yecTtBo 4acoB AneKTPOHHbIe
- Tema ypoka KoHTposnbHble MpakTnyeckue oGpa3oBaTtesibHble
n/n Bcero
pa6oTbi paboTbi pecypcbl
y MpegmeT opraHMYecKon XMmMmmn, eé BO3HNKHOBEHWE, PasBUTUE 1 1 0 0 https://resh.edu.ru/su
3HayeHne biect/29/10/
Teopusa cTpoeHus opraHmnyeckux coeguHeHuin A. M. bytneposa, https://resh.edu.ru/su
2 - 1 0 0 .
€€ OCHOBHbIE MOJIOXKEHMS bject/29/10/
o | Dencraaneweo acoubnan ramec seusere | : o | Mosyreshecurus.
OpraHM4yecKux BELLECTB plectied 1L/
. - https://resh.edu.ru/su
4 AnkaHbl: COCTaB N CTPOEHNE, FOMOJIOrNMYECKNI pPsf, 1 0 0 biect/29/10/
. N https://resh.edu.ru/su
5 MeTaH 1 aTaH — npocTenne NPeacTaBUTENN ankaHoB 1 0 0 biect/29/10/
AJIKEHbI: COCTaB 1 CTPOEHNE, CBONCTBA. DTUSIEH N MPOMNUSIEH — https://resh.edu.ru/su
6 o 1 0 0 ;
NPOCTENLLNE NPEACTABUTENN aNIKEHOB bject/29/10/
MpakTtuyeckas pabota Ne 1. «[lonyyeHne aTuneHa n nsyyeHve https://resh.edu.ru/su
7 o 1 0 1 .
€ro CBONCTB» biect/29/10/
AnkagneHsbl. BytagneH-1,3 n metunbytagmeH-1,3. MNMonydeHne https://resh.edu.ru/su
8 1 0 0 ;
CUHTETMYECKOro KayyyKa 1 pesuHbl bject/29/10/
AJKUHBI: COCTaB U OCOBEHHOCTN CTPOEHUSA, FOMOSIOMMYECKIIA https://resh.edu.ru/su
9 T 1 0 0 ;
psa. AueTnneH — NPOCTENLLNIA NPeacTaBUTENb aIKMHOB bject/29/10/
KomnnekcHas npoBepo4Has paboTa Ne 1 no paspey httos:/resh.edu.ru/su
10 «[lepBOHavasbHble NOHATUS OPraHNYEeCKON XUMUN. ANKaHbl, 1 1 0 biect/29/10/
AnKeHbl, ANIKUHbI» DIECL =S/ 1L
11 BbluncneHns no ypasHEHUIO XMMUYECKON peakLumm 1 0 0 https://resh.edu.ru/su
biect/29/10/
] https://resh.edu.ru/su
12 ApeHbl: 6eH30 1 ToNyos. TOKCUMYHOCTb apeHoB 1 0 0 biect/29/10/
["eHeTu4ecKas CcBs3b YrieBoOLOPOO0B, MPUHAANEXaLNX K https://resh.edu.ru/su
13 1 0 0 .
pa3nnyHbIM Knaccam bject/29/10/
14 MpupoaHble NCTOYHNKU YINEBOAOPOO0B: NMPUPOAHbIA ra3 1 0 0 https://resh.edu.ru/su
NoNyTHblE HE(PTAHbIE rasbl, He(OTb N NPOAYKThbI €€ NepepaboTKu biect/29/10/
15 MpupoaHble NCTOYHNKM YINEBOAOPOOOB: NMPUPOAHbIA ra3 1 1 0 0 https://resh.edu.ru/su
NonyTHble He(PTAHbIE rasbl, HeOTb N NPOAYKTbI €€ NepepaboTKu biect/29/10/
16 KomnnekcHas npoBepoyHas paboTta Ne 2 no pasgeny 1 1 0 https://resh.edu.ru/su



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

«Yrnesogopogp!»

bject/29/10/

I'Ipe,u,eanb|e OAHOATOMHbIE CMNNPTbI: METAHOJ1 U 3TAHOJ1.

https://resh.edu.ru/su

17 BopopongHas cBssb bject/29/10/
18 MHoroaTtomMHble CANPTbI: ATUNEHMNIMKOMb U FAULEPUH hitps://resh.ed.r/su
) bject/29/10/

19 ®DeHOoN: CTPOEHUE MONEKYJIbI, (DU3NYECKUNE N XUMUYECKNE https://resh.edu.ru/su
CBOWCTBA, NPUMEHEHNE bject/29/10/

20 Anbgernabl: hopmanbgerua n auetanbgerng. AueToH htfips://resh.edu.i/su

' ) biect/29/10/

21 OOHOOCHOBHbIE NpeaenbHble KAPOOHOBbLIE KUCOTbI: https://resh.edu.ru/su
MypaBbWHas N YKCYyCHas bject/29/10/
MpakTnyeckas pabota Ne 2. «CBONCTBA pacTBOPa YKCYCHOW https://resh.edu.ru/su

22 .

KUCOTbI» bject/29/10/

CTteapuHoBasi 1 ofleMHoBast KUCOTbI, Kak NPeacTaBUTENN https://resh.edu.ru/su
23 .

BbICLUMX KapBOHOBbIX KUCOT bject/29/10/

o4 Cno>xkHble ahmpbl Kak NPOM3BOAHbIE KAPOOHOBbLIX KUCIOT. https://resh.edu.ru/su
"nmpponns cnoXkHbIX 3¢prpoBs biect/29/10/

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

25 JKupsbl: rmaposns, NnpUMeHeHne, Bruonornyeckas posb XXUPOoB biect/29/10/

Mbina Kak cosim BbiCLUUX KapOOHOBBIX KNCOT, NX MOKOLLEe https://resh.edu.ru/su

26 " .
nencrene bject/29/10/
Yrneeoppbl: COCTaB, kKnaccudurkaums. BaxkHenwne https://resh.edu.ru/su

27 . .
npeacTaBUTENN: TNOKO3a, MPYKTO3a, caxaposa bject/29/10/

28 Kpaxman n uennonosa Kak npupogHbie NoanMmepbl htfps://resh.edu.ni/su

biect/29/10/
KomnnekcHasa nposepo4Has pabota Ne 3 no pasgeny
«Kuncnopopacoaep kalme opraHMyeckne CoeguHeHns»/ https://resh.edu.ru/su

29 o .

Bcepoccwiickas npoBepoyHasi paboTta/ NpomexxyTodHas bject/29/10/
aTTecTauus
) https://resh.edu.ru/su

30 AMWHBI: METUNAMUH U aHUSINH biect/29/10/
AMVHOK/CNOTBI Kak am(OTEPHbIE OPraHNYeCKNe COeQNHEHNS, NX https://resh.edu.ru/su

31 .
bunonorn4yeckoe 3HaveHue. MNMentugp! bject/29/10/

32 Benkun kak nprupoaHbie BbICOKOMOJEKYISIPHbIE COeQUHEHNS https://resh.edu.n/su

bject/29/10/

33 OCHOBHbIE NOHATUS XVMUN BbICOKOMOJIEKYNAPHBIX COEANHEHWI htfps://resh.edu.ni/su

biect/29/10/

34 OcCHOBHbIE METOObI CMHTE3A BbICOKOMOJIEKYISAPHBIX COEANHEHWI. https://resh.edu.ru/su
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| [MnacTmacchl, Kay4yku, BOIOKHa

bject/29/10/

OBLLEE KOJIMYECTBO HYACOB MO NMPOrPAMME

34



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

11 KJIACC

Konu4yecTtBO 4YacoB

ONeKTpPOHHbIe

No yucdposbie
Tema ypoka KOHTpOsbHble MpakTunyeckue

n/n Bcero paGoThI paGoThi obOpasoBaTenbHble

pecypchl

y XuMmnyeckuin anemMeHT. ATOM. DNEKTPOHHAs KOHUrypauus 1 0 0 https://resh.edu.ru/su
aToMOB biect/29/10/
Mepuoanyecknin 3akoH u MNepuognyeckas cucteMma XMMNYEeCKNX
anemeHToB [1. . MeHpeneesa, nx cBsi3b C COBPEMEHHO

5 TEeopunen CTPOeHNA aTOMOB. 3aKOHOMEPHOCTN U3MEHEHUS 1 0 0 https://resh.edu.ru/su
CBOWCTB XVIMUYECKMX INIEMEHTOB 1 UX COEAVNHEHWU MO rpynnam un bject/29/10/
nepunogam. 3HadeHne Nepnognyeckoro 3akKoHa 1 CUCTEMbI
Xumudeckunx anementos .. MeHOoeneesa B passmMTumn HayKm

3 CTpoeHue BelecTBa. XumMn4eckas CBsidb, €€ Buapl; MeEXaHU3MbI 1 0 0 https://resh.edu.ru/su
obpasoBaHNs KOBaNeHTHON cBa3n. BogopoaHas cBsa3b bject/29/10/

4 BaneHTHOCTb. DnekTpooTpuuatensHoCcTb. CTeneHb OKMCEHNS. 1 0 0 https://resh.edu.ru/su
BellecTBa MONEKYNSAPHOrO 1 HEMOJNEKYISIPHONO CTPOEHMS bject/29/10/
lMoHATUe 0 gucnepcHbIX cuctemax. VICTUHHbIE N KOAIoNgHbIE https://resh.edu.ru/su

5 1 0 0 .
pacTBopbl. MaccoBas oons BeLEecTBa B pacTBoOpe bject/29/10/
Knaccudumkaums n HoMeHKnatypa HeopraHM4ecKnx CoeauHeHIA. httos://resh.edu.ru/su

6 "eHeTMYeckas CBA3b HEOPraHNYECKNX BELLECTB, PasNyHbIX 1 0 0 nUps.//Tesn.edu.ru/su

bject/29/10/
KJ1accoB
Knaccugukaums XnMn4eckmx peakumnin B HeopraHn4eckom u

7 OpPraHN4eCcKOol XUMUN. 3aKOH COXPaHEHUS! MaccCbl BELLIECTB; 1 0 0 https://resh.edu.ru/su
3aKOH COXPaHeHUs 1 NPEBPAaLLEHUs SHEPrnn MPU XUMUYECKIMX bject/29/10/
peakumsax
KomnnekcHas Tematudeckas npoeepoyHas padota Ne 1 no Teme https://resh.edu.ru/su

8 ! ; 1 1 0 :

TeopeTnveckme OCHOBbI XUMUK bject/29/10/

9 CkopocTb peakummn. ObpaTtmble peakuun. XmumMmyeckoe 1 0 0 https://resh.edu.ru/su
paBHOBECUE bject/29/10/
MpakTudeckasn pabota Ne 1. «BnusiHne pasnnyHbix hakTopoB Ha https://resh.edu.ru/su

10 o 1 0 1 .

CKOPOCTb XMMNYECKOW peakumnn» bject/29/10/

11 AnekTponauTnyeckas guccoumaums. NoHaTre 0 BOAOPOAHOM 1 0 0 https://resh.edu.ru/su
nokasartene (pH) pacTteopa. bject/29/10/

Peakuunun noHHoro oémeHa. M'mapoamns opraHu4eckmx 1 https://resh.edu.ru/su

12 1 0 0 .

HEOPraHN4YeCcKnX BELLECTB bject/29/10/

13 OKuCnNTENBHO-BOCCTAHOBUTENBHbIE peakunn. MNoHaTne 06 1 0 0 https://resh.edu.ru/su
3/IEKTPOJIN3E pacniaBoB N pacTBOPOB Conen bject/29/10/

14 MeTtannbl, ux nonoxxexHne B lNeprnogn4eckom cucteme 1 0 0 https://resh.edu.ru/su
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xumMmmnyecknx anemertos [1. . MeHgeneesa n 0cob6eHHOCTU
cTpoeHuns atomoB. ObLne hnandeckne cBoNCTBa MeTaNOB

bject/29/10/

CninaBbl METAJINOB. DJIEKTPOXUMUNYECKINIA PSL HANPSPKEHI

https://resh.edu.ru/su

15 METaN10B bject/29/10/

16 XMMyecKmne CBONCTBA BaXKHENLLNX METANNIOB (HAaTpU, Kanui, https://resh.edu.ru/su
Kanbunii, MarHin, astoMMHUA) 1 NX COeaMHEHNI bject/29/10/

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

17 XuMmnyeckune cBomncTea Xxpoma, Meam 1 Nx CoOeanHeHnn biect/29/10/

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

18 XMmnyecKue CBONCTBA LMHKA, XXenesa n UX COeanHeHnn biect/29/10/
MpakTudeckasn paboTa Ne 2. "PeLueHne akcnepuMeHTasnbHbIX https://resh.edu.ru/su

19 " :
3apady no teme «Metannbi» bject/29/10/
KomnnekcHasa TemaTudeckas nposepoyHas pabota Ne 2 no Teme https://resh.edu.ru/su

20 n n 1

MeTannbl 1 X coegnHeHns bject/29/10/
HemeTannbl, ux nonoxeHue B Neprnoanyeckon cncteme
ps: .edu.

21 xumMmmnyecknx anemeHtoB L. . MeHgeneeBa 1 0co6eHHOCTU Etctac? /g 5??8 /edu ru/su
CTPOEHMS aTOMOB —
dusnyeckmne ceoricTBa HeMeTanNoB. ANNOTPONWS HEMETANNOB https://resh.edu.ru/su

22 .

(Ha npumepe Knucnopoaa, cepbl, hocdopa 1 yrnepona) bject/29/10/

23 XuMmnyecKne CBONCTBA ranoreHoB, cepbl U UX COEQUHEHWI hitps://resh.edu.ru/su
’ biect/29/10/

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

24 XuMundeckune cBomncTea asoTa, pocdopa n nx CoeanHeHnin biect/29/10/

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

25 XuMundeckune cBONCTBa yrnepona, KpeMHUS U UX COEQUHEHWNIA biect/29/10/

26 lMpuMeHeHne BaXKHENLINX HEMETANNOB U UX COeOUHEHNIA h’FtDs://resh.edu.ru/su

biect/29/10/
MpakTnyeckas paboTa Ne 3. «PeLueHne akcnepuMeHTasbHbIX https://resh.edu.ru/su

27 n n H
3apad no Teme "Hemetannbl"» bject/29/10/
BblumcneHna no ypaBHEHNSAM XUMUYECKNX PeakLMin 1 https://resh.edu.ru/su

28 . -

TEPMOXMMNYECKNE PACYHETBI. bject/29/10/
KomnnekcHas Tematudeckas npoeepoyHas pabota Ne 3 no teme https://resh.edu.ru/su

29 y " '

HemeTannbl bject/29/10/

30 HeopraHunyeckmne n opraHmyeckne KMcnoTbl. HeopraHnyeckue n https://resh.edu.ru/su
OpPraHNn4ecKmMe OCHOBaHUS biect/29/10/

31 AMpOTEpPHbIE HEOPraHNYeCKue N OpPraHN4eckue CoeanHeHs. https://resh.edu.ru/su
'eHeTU4eCcKas CBA3b HEOPraHNYECKMX U OPraHNYECKNX BELLECTB biect/29/10/

32 Ponb xumun B 06ecneveHnn 9KoNormn4ecKom, SHEpPreTU4eCcKom 1 https://resh.edu.ru/su
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nuweson 6e3o0nacHOCTA, PasBUTUN MeguLMHbI

bject/29/10/

MpegcTaBneHns 06 06LLMX HAYYHbIX NPUHLMNAX NPOMbILLUIEHHOIO

https://resh.edu.ru/su

33 NMoJlyYeHNs1 BaXKHENLLMX BELLLECTB 1 bject/29/10/
YenoBek B Mu1pe BELLECTB U MatepmanoB. XUMNsi 1 340POBbE https://resh.edu.ru/su
34 1 .
bject/29/10/

yesioBeka

OBLLUEE KOJIMYECTBO YACOB M0 NPOIrPAMME

34
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YHEBHO-METOAUYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAJbI AN YYEHUKA

MabpuensH O. C. Xumwumsa: 10-n knacc: 6asosbli  YpOBEHb:  y4eOHUK  /
O. C. lMabpwuensH, U. I'. Octpoymos, C. A. Cnagkos. — 5-e usg., ctep. — Mocksa:
MpoceelleHune, 2023. — 128 c.: un. ISBN 978-5-09-107222-8.

MabpuensH O. C. Xumma: 11-in knacc: 6asoBbil  ypOBEHb: Yy4eOHUK /
O. C. lMabpwuensaH, U. I'. Octpoymos, C. A. CnagkoB. — 5-e usg., ctep. — Mocksa:
Mpoceewenne, 2023. — 127, [1] c.: nn. ISBN 978-5-09-103623-7.

METOAUYECKUE MATEPWUAIJIbI ANA YHYUTENSA

EpemmH B. B. Xumnma: 10 «knacc: y4ebHuk: 6asoBbii  ypoBeHb  /
B. B. EpemuH, H. E. Ky3sbmeHko, B. N. TepeHuH, A. A. lposgos, B. B. JlyHuH; nog peg.
B. B. JlyHuHa. — 9-e n3pg., ctep. — M.: lNpocseweHne, 2022. — 204, [4] c.: nn.

EpemH B. B. Xumma: 11 knacc: y4ebHuk: 6GaszoBbli  ypoBeHb  /
B. B. EpemuH, H. E. KysbmeHnko, A. A. [pospos, B. B. JlynuH; nop peg.
B. B. JlyHuHa. - 9-e n3g., ctep. — M.: lNpocseweHne, 2022. — 223, [1] c.: nn.

MabpuensaH O. C. Xumunga: 10-ii knacc: 6a30Bblil YpOBEHbL: paboyasa TeTpaab: y4ebHoe
nocobue / O. C. lNabpuensH, N. I'. Octpoymos, C. A. CnagkoB. — 4-e n3g., CTep. —
Mocksa: lNpoceelueHne, 2024. — 96 c.: nn.

MabpuensH O. C. Xumunsa: 11-ii knacc: 6a30BbIl YpOBeHb: paboyasa TeTpaab: y4ebHoe
nocobue / O. C. NabpuensaH, U. I'. Octpoymos, C. A. Cnagkos. — 4-e u3g., cTep. —
Mocksa: NpocselueHne, 2024. — 96 c.: un.

EpemmH B. B. Xwumuma: 10-11-e «knaccbl: 3apgadHnk / B. B. EpemuH,
A. A. [lpo3pnos, J1. B. Pomawos. — 2-e n3g., ctep. — Mocksa: lNpoceeleHne, 2024. — 350,
[2] c.: un. — (MI'Y — wkone).

YepeuHa B. B. Xumwua: 10-11-e knaccbl: 6a30Bbil YypOBEHb: COOPHUK 3agay u
ynpa>kHeHnin: y4ebHoe nocobue, paspaboTaHHOe B KOMMEKTe ¢ y4ebHukom / B. B.
YepsuHa, A. B. Bapnamosa, T. B. XacaHoBa. — Mocksa: [NpoceelieHune, 2024. — 160 c.

KynarnHa . Tl. Buonormnsa. ®usmka. Xummnsg: 10-11-e knaccbl: COOpHUK 3apady u
ynpakHeHunin: y4ebHoe nocobue / [. T1. KynarmHa, J1. B. Mewepsikosa,
A. M. Munos3oposa [u gp.]. — 5-e naa., ctep. — Mocksa: NpoceelleHne, 2024. — 160 c.:
nn.

LNOPOBbBIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

Poccuiickas anekTpoOHHas LKona: rocygapcTeeHHast obpasosBaTesnibHas nnatdopma.
Mockea. 2024. URL: https://resh.edu.ru/.

MockoBcKasi afIeKTPOHHas LiKona: eguHas obpasoBatenbHasi nnatdopma. Mocksa.
2024. URL: https://www.mos.ru/city/projects/mesh/.

depepanbHbll UHCTUTYT Neaarormvyeckmx N3mMepeHuin: geaepanbHbli 6aHK TECTOBbIX
3agaHnin (oTKpbITbI cermeHT). MockBa. 2024. URL: https://fipi.ru/.
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AKnacc: uudgpoBont obpasoBaTefibHbil pecypc ansa wkon. Mockea. 2024. URL:
https://www.yaklass.ru).



https://www.yaklass.ru/

