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HOACHUTEJIHAS 3AIIMCKA

[Iporpamma 1O XMMHUHM Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
obOpazoBanun B Poccuiickoit ®Denepanum», TpebOOBaHMA K pe3yabTaram
OCBOCHUS (peiepanbHOl 00pa30oBaTeIbHON TPOTPAMMBI  CPEAHETO OOIIETOo
obpazoBanuss  (®OIlI  COQO), npencraBieHHbIx B  DeaepaibHOM
rocyapctBeHHOM oOpasoBarenbHOM cranaapre COO, ¢ yuérom Konuenuuu
npenojiaBaHus  yueOHoro  mpeamera  «XuUMHUS» B 00pa3oBaTeIbHBIX
OpraHU3aIUAX Poccuiickon denepanuu, peanu3yonmx OCHOBHEIE
oOpa3oBaTesibHbIE MPOTPAMMBbI, U OCHOBHBIX MONOkKeHUH «CTpareruu pa3BuTUs
BocnuTanus B Poccuiickoir @Pegepanuu Ha nepuox g0 2025 romax
(Pacnopstxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOMOB K pa3pabOTKe MPOrpamMMBbl IO XUMHUHU, K OMPEICTICHUI0
oOmieit crparerun OOy4YeHUS, BOCIHUTAHHWS W PA3BUTHUS  OOYyYarONIUXCS
cpenctBaMu ydeOHoro mpenmera «Xumus» s 10-11 kimaccop Ha 6a30BOM
YPOBHE  COCTaBWJIM  KOHIENTyalbHble monoxkenuss @IrocC COO o
B3aMMOOOYCJIOBJICHHOCTH II€JICH, COJepkKaHUs, pe3yIbTaToB OOy4YeHUS W
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMUYECKOe oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeIbHOW OpraHU3allUM, SIBISIETCA HEOThEMJIEMOM YacThiO HX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEpIIAIONIUM JTAllOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LETOCTHOM CHUCTEME XHMHYECKOTO OOpa3oBaHMsl. OTH IEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB TMPHUPOABI, (OPMUPOBAHMS MHUPOBO33PECHUS U OOIICH
KyJbTYpbl YEJIOBEKAa, & TAKXKE SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBbIO M MPUPOIHOU cpene. Peanusyercs xumudeckoe 00pa3oBaHue
oOydJarouuxcsi Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHUsS CpeACTBaAMU
y4eOHOro TpenMera «XHUMHS», COACpKaHWEe H TIOCTPOCHHE KOTOPOTO
OTIpPEJICJICHbl B MPOrpaMMe MO XMMUU C Y4ETOM CHElU(UKN HAYKH XUMUH, €€
3HAYEHUS B MO3HAHUM MPHUPOBI U B MAaTepUaIbHOM KU3HU OOILIECTBA, a TAKKE C
y4€ToM OOIUX I1eJied UM TPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHAE CUCTEMBI CpeHeTo o01iero oopa3oBanus B Poccutickoit deneparium.

XuMHS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 poJib B
COBPEMEHHOW ITUBUIIU3AIINH, B CO3IAHUHN HOBOM 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaA B (QOpMHUpPOBAHHME PAIMOHAIBLHOTO HAYYHOIO
MBIIIUICHUSI, B CO3JaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHPE
KaK O €IWHCTBE MPHUPOABI M UYEIOBEKa, KOTOpoe (HOpMHpyeTCs B XUMHUHU Ha



OCHOBE ITOHMMAaHHS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS
B3aMMOCBSI3M MEXIY CTPOCHHUEM BEIIECTB, WX CBOWCTBAMH U BO3MOXKHBIMU
o0J1IacTIMU IPUMEHEHUSI.

TecHO B3aMMONEUCTBYSL C JAPYTMMH E€CTECTBEHHBIMU HAyKaMU, XHUMUS
cTajga HEOThEMJIEMOW YacThI0O MHPOBOM KYyIBTYypbl, HEOOXOJUMBIM YCIOBHUEM
YCHENIHOTO Tpyda W >KU3HM KaxJoro ujeHa oOuiectBa. CoBpeMeHHas XUMUS
KAK HayKa CO3MJaTelbHas, KaKk HAyKa BBICOKMX TEXHOJIOTMH HAIpaBJICHA Ha
pemieHre T00ambHBIX TPOOJIIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA —
CBIPBEBO, DHEPTreTUUSCKOM, MUIIIEBOM, YKOJIOTHUYSCKON OE30IMaCHOCTH M OXPaHBI
3JI0POBBA.

B cootBercTBUM ¢ OOMMHU LEISIMH U NPHUHIMIAMHU CPEIHETO OOUIEro
oOpazoBaHusi cojaepxkanue mpeamera «Xumus» (10-11 xmaccel, 06a3oBbIit
YPOBEHb W3YyYCHHsI) OPUEHTHPOBAHO NMPEHMYIECTBEHHO Ha OOMICKYIBTYPHYIO
NOJATOTOBKY  OOydYaroluxcsi,  HEOOXOJUMYKH UM  JUIsS  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIECIIHOIO BKJIIOYEHUS B KU3Hb COLIMYMA,
NpOAOKEHUs 00pa3oBaHMA B Pa3jMYHbIX O00JAcCTAX, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMMEM.

CocraBngommMu  mpeaMera «XuMUs» SBISIOTCS  0a30BbIe KYpPChI —
«Oprannyeckas xumusi» U «OOIIasgs U HEOpPraHWYecKass XUMHUSD, OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH:
CUCTEMa 3HAHUN MO HEOPraHUYECKON XMMHHU (C BKIIFOUEHHEM 3HAHUM U3 00I11Iei
XUMUH) U OpraHndeckoi xumuu. opMupoBaHuEe TaHHOW CUCTEMBI 3HAHUHN TTPU
U3yYEeHUU IpeaMeTa o0ecreunBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHusi KypcoB — «Opranuueckass Xxumusi» u «OO01mas u
HEOpraHu4veckas: XuMus» cHopMUpoOBaHA B MPOTPaMME MO XUMUHU HA OCHOBE
CHUCTEMHOTO TMOAXOJa K H3y4YeHHI0 YydeOHOro marepuajia U OOyCJIOBIICHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHUEM 3HAHUM Ha  OMNPEACIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOW XUMHUHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOCHMSI OPraHUYECKUX
COCOMHECHUN, a TAaKX€ Ha YPOBHE CTEPECOXHUMHUYECKHX U BJIEKTPOHHBIX
MpENCTaBICHU O cTpoeHuu BemiecTB. CBemeHus 00 W3y4aeMblX B Kypce
BEIIECTBAX JAKOTCS B Pa3BUTUM — OT YIVIEBOAOPOIOB JO CIOXHBIX
OMOJIOTMYECKH aKTHBHBIX COeAMHEHUH. B Kypce opraHmyeckoil XuUMHH
MOJIy4alOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHWs TEpPBOHAYAIBHBIE TIPEICTABICHUS O XHUMHYECKOW CBS3H,
KJIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHUS, O XUMHUECKON pEaKIINH.



[lon HOBBIM yIIOM 3peHUss B TpeaMere «XuMus» 0a30BOT0 YpOBHS
paccMaTpuBaeTCs M3YUYEHHBIH HAa YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETHUYECKUN Marepuas M (DaKTOJIOTMYECKHE CBEIEHUS O BEIIECTBAX U
XUMHUYECKoi peakiuu. Tak, B 4acCTHOCTH, B Kypce «OO0Ias u HeopraHu4eckas
XUMUSD» OOyYarolmUMCsl MPEJOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE
MEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMUECKUX TTO3UIIHH,
IyOKe TMOHATh HCTOPUYECKOE HW3MEHEHHE (YHKUMHA 3TOr0 3aKkoHa — OT
00001aroIIei 10 OOBSICHSIONIEH U MPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHMM O BaKHEMIIMX BellecTBaX, HMX COCTaBe,
CTPOCHHUH, CBOMCTBAX M NMPUMEHEHUH, a TAKKE O XMMHYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX NpOTeKaHus aomnonHsercs B kypcax 10 m 11
KJIACCOB DJIEMEHTAMM COJIEpPKaHUS, UMEIOIHUMH KYIbTYpPOJIOTHYECKUA H
MPUKIAAHON XapakTep. JTU 3HAHUSA CIIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBS3U
XUMUHU C JPYTMMH HayKaMH, PacKpblBalOT €€ poiib B IO3HABaTEIbHOU U
PAKTUYECKON JAESITEIbHOCTH YeJI0OBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS
K MpOLEcCy TBOPYECTBA B O0JIACTH TEOPUU M NPAKTUUYECKUX TMPUIIOKEHUN
XUMHUHU, TIOMOTAIOT BBIMMYCKHUKY OPUEHTUPOBATHCI B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TPOOJeMax, CBS3aHHBIX C XHUMHEH, KPUTHUYECKHU
OCMBICIIMBAaTh HWHMOPMAIIMI0 W TPUMEHATH €€ Jid TOMOJHEHUS 3HaHWM,
pPEIICHUs] UWHTEJUIEKTYalbHBIX W SKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX
3ama4. B menom copepxkaHue yuyeOHOro npeamera «XUMHUs» JAaHHOTO YpPOBHS
W3y4YCHUS  OPHUEHTHpPOBAaHO  Ha  (GopmupoBaHue y  OOydaroImmxcs
MHPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (HUITOCOPCKUX UIEH, TAKUX KaK:
MaTepuasbHOE  €JUHCTBO HEOPraHMYEeCKOr0o W  OPraHuyeckoro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOECHHUEM, T03HABAEMOCTb
MPUPOJHBIX SIBICHUN MyTEM IKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUHUI MEKITY
HOBBIMH (aKTaMH W TEOPETUYECKUMHU TMPEANOCHIIKAMUA, OCO3HAHHWE pOJH
XUMHUU B PEIICHUU JKOJIOTMYECKUX MpoOJieM, a Takke MpodiemM cOepexeHus
HDHEPreTUYECKUX PECYpCOB, ChIPbs, CO3[aHMUSI HOBBIX TEXHOJNOTUHA U
MaTepUaoB.

B naHe pemeHus 3amad BOCHUTAHUS, PAa3BUTHA W COLMAIM3ALUU
00y4aromuxcsi MPUHATHIE MPOTrPAMMOM MO XHUMHUHU TOAXOMbI K OIPEACIICHUIO
CONEp)KaHMUSI W TOCTPOEHHUs IMpeAMeTa MpeaycMaTpuBaloT (popMupoBaHue
YHUBEPCAJIbHBIX YYEOHBIX JEUCTBHI, HMeEIIIMUX 0a30BO€ 3HAYEHHE JUIs
pa3IMYHBIX BUIOB JEATEIBHOCTU: pELICHUA MpoOieM, MOUCKa, aHalh3a M
o0pa®oTkn  uMH(pOpPMALKUK, HEOOXOAMMBIX JUIsI  IPUOOpPETEHHs]  OMbITa
MIPAKTUYECKOM M MCCIIEIOBATEIILCKON JEATEIbHOCTH, 3aHUMAIOUICH Ba)KHOE
MECTO B IO3HAHUU XUMHH.



B mpaktuke mnpernonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOIO OOILETO
oOpa3oBaHusl, TaK M Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHus, MOpH
OMPENIENICHUN COJIEPKATEIIbHOM XapaKTEPUCTUKHU IIeJIel HU3yueHHs MpeaMeTa
HAIPABJICHUEM TEPBOCTEIICHHOW 3HAYUMOCTH TPAAMIIMOHHO TMPU3HAETCS
dbopMHUpOBaHUE OCHOB XHUMHUYECKOM HAyKW Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JEATebHOCTH 4YeJIOBEKa M KaK OJIHOTO M3
KOMIIOHEHTOB MHpPOBOM KyJAbTypbl. C METOAMYECKOM TOYKM 3PEHUS TaKOU
MOAXOJ, K ONpPENENICHUIO I1IeJIe U3y4YeHUsi MpeaMeTa SIBISETCS BIOJHE
OTIPaBJIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TIABHBIMM LIETSIMU U3YYEHHS IpelMeTra
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBIISIOTCSA:

e (dopMHpOBaHHWE CHUCTEMbl XHMHUYECKHMX 3HAHUW KaK BaKHEUIIEH
COCTaBJISIFOIIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM
JIeKAT KITIOYEBBIC MMOHATHSA, ()YHIaMEHTAIBHBIC 3aKOHBI M TCOPHH XUMHUH,
OCBOCHHE 5I3bIKa HAYKH, YCBOCHHE M MOHUMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHnIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBIICHUS,

e (QopMupoBaHue U pa3BUTHE TNPEACTABICHUNW O HAyYHBIX METOJAX
MO3HAHUSI BEIIECTB M XUMHUYECKUX peaKIuid, HEOOXOIAUMBIX s
OpUOOpPETeHUSI YMEHWUW OpPUEHTUPOBATHCI B  MHUPE BEIIECTB U
XUMUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECCKOU U
MOBCEAHEBHOM JKU3HMU;

e pa3BUTUE YMEHHMH UM CHOCOOOB  JCSATEIBLHOCTHU, CBSI3aHHBIX C
HaOMIOIGCHUEM U OOBSICHEHHEM  XHMHYECKOTO  IKCIIEPHUMEHTA,
coOmroeHeM MmpaBuiI 6€30macHOro oOpaIieHus ¢ BEIICCTBAMMU.

Hapsimy ¢ oTuM, comepkarenbHas XapaKTepUCTHKA Iielied W 3ajad
U3y4YEeHUs TIpeaMeTa B MPOTrpaMMe MO XUMHUM YTOYHEHA M CKOPPEKTHUPOBaHa B
COOTBETCTBUM C HOBBIMH NPUOPUTETAMU B CHUCTEME CpeaHEero oOIero
oOpazoBanus. CeromHs B NMPETNOaBaHUU XUMHUU B OOJBINEH CTEMEHU OTHa&TCS
MPEANOYTeHUE  MPAKTUYECKONM  KOMIIOHEHTE  CONEp)KaHHs  OOydeHWs,
OPUEHTHUPOBAHHOW HAa TOATOTOBKY BBINMYCKHUKAa 00II€00pa3oBaTebHON
OpraHu3alliy, BIQJACIONIEr0O HE HaO0OpoM 3HaHUW, a (YHKIMOHAIBHOM
IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU ¥ YMEHUSIMU aKTUBHOTO TIOJIyYEHUS 3HAHUM
Y IPUMEHEHUS UX B PEATbHOM JKU3HU JJI PEIICHUS MPAKTHYCCKUX 3a7ad.

B cBsi3u ¢ »TUM mpu u3yueHUH NpeaMera «XUMHS» JOMUHUPYIOIIEe
3HaYEHHUE MPUOOPETAIOT TaKKe LEIN U 3a7a4u, KakK:

afganTanus OOydYalolUXCsi K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
MUpa, (HOpMUpPOBAHUE HHTEIUICKTYaIbHO Pa3BUTON JHUYHOCTHU, TOTOBOM K



caM000pa30BaHUIo, COTPYIHUYECTRY, CaMOCTOSITEILHOMY ~ TIPUHATHUIO
IPaMOTHBIX PEIICHHH B KOHKPETHBIX J>KM3HCHHBIX CHUTYallMsX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMCHCHHUEM;

dopmupoBaHue y OOydYarommxcs KIIIOYEBBIX HABBIKOB (KJITFOUEBBIX
KOMIIETCHIIMI), MMEIOIUX YHHUBEpPCATbHOE 3HAUCHHWE JUIS PA3TUYHBIX BHJIOB
NEATeNIbHOCTH:  peIIeHUsT TMpoOjeM, TIOMCKa, aHaiau3a U 00paboTKu
uHbOopMaIK, HeOOXOMUMBIX TSI TPUOOPETEHUS OTBITA ACATEIHBHOCTH, KOTOpas
3aHMMAeT BA)KHOE MECTO B MO3HAHWUW XMUMUH, a TAKXKE ISl OIICHKU C TO3UITUI
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
MPOIIECCOB HAa OPTaHM3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE TO3HABATCIIBHBIX MHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYCCKUX
CcoCcOOHOCTEN O0yYarouIMxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh
HOBBIC 3HAHWS IO XUMHH B COOTBETCTBHUU C JKU3HCHHBIMHU ITOTPEOHOCTSIMH,
UCTIOh30BaTh COBPEMEHHbIC HH(DOPMAIMOHHBIC TEXHOJOTHUU I TOWUCKA H
aHaiM3a y4eOHOWM ©  Hay4YHO-TIOMYJISpHOW HH(OpPMAMM  XUMHUYECKOTO
COZICpKAHMS,

dbopMHUpOBaHUE W Ppa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINIICHUS, HAOMI0AaTeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOMUMBI, B YAaCTHOCTH, NPH IUIAHUPOBAaHWUU U
MIPOBEICHUH XUMUYIECKOTO SKCIICPUMEHTA;

BOCIIUTAaHWE Yy OOy4aromuxcs YyOexkAEHHOCTH B TYMaHHUCTHYECKOU
HANpPAaBJICHHOCTH XUMHH, €€ BXKHON POJIM B PEHICHUM IJI00AJBHBIX MPOOIEM
paIMOHAIIBHOTO MPUPOIOTIONH30BaHUS, TIOTIOTHEHHUSI SHEPTETUUECKUX PECYPCOB
M COXpPaHCHHS TPHUPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH
Oepe) HOTO OTHOIICHUS K MMPUPOJC H CBOEMY 37I0POBBIO, a TAKKE MPUOOpETEHUS
OIbITa WCIIOJIb30BAHUS TIONYYCHHBIX 3HAHWUH JUIS TPHHATHAS TPAMOTHBIX
pCIIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHHUSIMH.

B ydeOnoMm maHe cpeaHero o0Omiero oOpa3oBaHUS MPEAMET «XUMH)
6a30BoTrO YpOBHS BXOJUT B COCTaB  TPEAMETHOH  oOmactu
«EcTecTBeHHO-HAYUHBIC PEIMETHIY.

OOmiee 4YmCIIO 4YacoB, OTBEACHHBIX ISl M3YyYCHHUS XUMUU, HA 0a30BOM
YPOBHE cpesiHero ooimiero oopa3oBaHus, cocrapiseT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hepenmo), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHNYECKASA XUMUA

TeopeTuyeckue 0CHOBBI OPraHMYeCKOH XUMHH

[Ipenmer opraHnYecKOl XUMUU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B MOJYYCHUU HOBBIX BEILIECTB M MarepuajioB. Teopusi CTpOCHUSI OpraHuYeCKux
coenuHennd A. M. bymimepoBa, €€ OCHOBHbIE NOJNOXKEHUA. CTpyKTypHBIE
(bopMyIbl OpraHUYeCcKuX BemiecTB. [ omonorus, nsoMepusi. XuMu4ecKas CBs3b B
OpraHUYECKUX COCAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne 0  kjilacCUpUKALMM  OPraHUYECKUX  BEIECTB.
HomeHknarypa opraHm4eckux cOeAMHEHUN (CUCTeMaTHuecKas) U TPUBUAIbHBIC
HA3BAHUS BAXKHEUIIINX MPEACTABUTEICH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METO/Abl W3YYEHHUS BEIIECTB W UX MPEBPALICHUN:
O3HAKOMJIEHHE ¢ oOpasllaMH OpPraHMYECKUX BEIIECTB U MaTepHallaMd Ha UX
OCHOBE, MOJICIMPOBAHME MOJIEKYJl OpPraHMYECKHX BEILEeCTB, HAOIIOACHHE WU
OMHUCAHHUE JIEMOHCTPAIIMOHHBIX OIbBITOB IO MPEBPAIICHUI0 OPraHUYECKHUX
BEILIECTB MPU HAarpeBaHuH (IJIaBJIeHHE, OOYIJIMBAHUE U TOPEHUE).

YrieBonopoast

AJIKaHBI: COCTaB M CTPOECHHUE, TOMOJIOTMYECKHHN psiA. MeraH W 3TaH —
MPOCTEHIINE MPEACTABUTENH ANKAaHOB: (PU3MYECKHE M XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHuss U TOPEHUs), HAXOXKIEHUWE B MPUPOJE, MOIYyUYECHHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U MPONUIIEH
— MpOCTeHIne MPeACTaBUTENN ANKEHOB: (PU3UYECKHUE U XMMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TaJOTCHUPOBAHMS, TUJpATALUU, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOJIyYEHHE U IPUMEHEHNE.

Anxanuensl: Oytaaues-1,3 u metmnOyraaueH-1,3: cTpoeHne, BaKHEHUIE
XUMUYECKUE CBOMCTBa (peakius NOJIMMEPHU3aLIUN). [Tonyuenue
CUHTETUYECKOTO Kay4dyKa U PE3UHBI.

AJNKMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHH ps.
AneTWieH — TMPOCTEHIIWN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
buznyeckne W XUMUYECKHE  CBOWCTBA  (peakuWu  THAPUPOBAHMS,
raJIOTeHUPOBAHUS, THUAPATAIlUU, TOPEHHUS ), TOJyYSHHE U IPUMEHEHUE.

Apensl. benzoin: cocras, cTpoeHue, PU3NUECKUE U XUMHUYECKUE CBOMCTBA
(peakuuu TAJIOTEHUPOBAHUS U HUTPOBAHUS), IMOJYYEHHUE U MPUMEHEHHUE.



Tonyon: cocmas, cmpoenue, ¢pusuueckue u Xumuueckue ceouUcmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NodyyeHue u npumereHue. TOKCHUYHOCTb
apeHOB. [eHeTndeckass CBs3b MEXAY YIVIEBOAOPOAAMM, NPUHAIJICKAIMMMHU K
Pa3JIMYHBIM KJIACCAM.

IIpupoaHble MCTOYHMKHU YITIEBOZOPOAOB. IIpupomHBI ra3 M NOMyTHBIE
Hedrauble ra3pl. Hed1h u e€ npoucxoxkaenue. CrnocoOsl nepepaboTku HEPTH:
MEPErOHKa, KPEKUHI (TEPMHUYECKUH, KaTalIuTUYECKHil), nuponus. [IpomyKTsl
nepepaboTku HepTH, HMX MPUMEHEHHE B TMPOMBIIIICHHOCTH U B OBITY.
KameHHbI# yroib ¥ POYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUYEHUs BELIECTB W UX IPEBpPALICHUM:
O3HAKOMJIEHWE C O0pa3laMu IUIacTMAacC, KayuyyKOB M PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MOAECIUPOBAHUE MOJIEKY]1  YIJIEBOAOPOJOB H
raJIOT€HOIIPOU3BO/IHBIX, IPOBEACHHE INPAKTHYECKONW pa0OTHI: IMOIyYEHHE
JTUJICHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacuérnrle 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XHMMHMYECKOM peakuuu (Maccel, o0béma,
KOJINYECTBA UCXOIHOIO BEIIECTBA UM IIPOAYKTA PEAKLMHU 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJTHOTO U3 MCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIUH).

Kucnopoacoaep:kamue opranHu4ecKue coeMHEHUsI

IIpenenbHble ONHOATOMHBIE CHHUPTHI. METAaHOA M JTAHOJN: CTPOEHHUE,
¢u3nuecKkue M XMMHYECKHE CBOWCTBA (pPEaKUMU C AKTUBHBIMH METaJUIAMM,
raJIOrT€HOBOIOPOJaMH, TOPEHUE), NpHUMEHEHHE. BOmopoaHbIe CBA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /lelicTBHEe METaHOJIa M ATAHOJIAa HA OPraHU3M YEJIOBEKa.

MHoroaromHsle  CIIUPTHL. OTWICHDIMKOIb U IIIMUEPUH: CTPOCHHE,
¢u3nueckue M XHMMHUYECKHE CBOMCTBA (B3aMMOJAEUCTBUE CO UIEJIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAsl peaKklusi Ha MHOIOAaTOMHBIE CUPTHI). [lelicTBue Ha
OpraHu3M 4esioBeka. [ [puMeHenune munepusa u STUICHITIUKOIIA.

@deHoN: CTpOEHUE MOJIEKYNbl, (U3MYECKUE M XUMUYECKHE CBOWCTBA.
Toxkcuunocts penona. [lpumenenue Gpenona.

Anbaerunipl U kemouwvl. DopManbIerUi, aleTAIBACTUA: CTPOCHHUE,
(bu3NYecKre U XUMUYECKHE CBOMCTBA (PeaKinu OKUCIICHUS U BOCCTAHOBJICHHS,
Ka4eCTBEHHBIE PEaKIIMM), TOTYyUYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHAs U
YKCyCHasl KUCJIOTBI: CTPOCHHE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTRA,
o0mme g Kiacca KHUCIOT, peakuus d3TepuduKaluu), IMOJyuYeHUe U
npuMeneHue. CTeapuHOBas U OJIEMHOBASI KUCIOTHI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCIOT. MpblIa Kak COJM BBICHIUX KapOOHOBBIX KHUCIOT, HX
MOIOILEE JEHCTBHE.



Cnoxuble »GUpBl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxHbix d¢upoB. Kupbel. Tunpomus xupoB. IlpumeHeHue Kupos.
buonorrnueckas posb KUpPOB.

VYrieBomsl:  coctaB, KiuaccuuKauMs — yrieBoAOB (MOHO-, JHU- U
nojnucaxapujipl). [JOko3a — mMpocTEHIIUii MOHOCaxapul: OCOOCHHOCTH
CTPOCHUS MOJICKYJIbI, (PU3NYECKUE U XUMHUECKUE CBOMCTBA (B3aUMOIEHCTBHE C
ruapokcuaoM meau(Il), okucnenrne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B IPUPOAE, TPUMEHEHHUE,
ouosnoruyeckas poiib. @orocuuTe3. OpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxwman u nenntonosa kak npupoaHbie noiuMepsl. CTpoeHue Kpaxmana u
1EeJUTI003bl.  DU3MYECKMe U XHUMHUYECKHE CBOMCTBAa Kpaxmajia (TUIpOJIN3,
Ka4eCTBEHHAs PEaKIUs C UOJAOM).

OKCIEPUMEHTAIbHBIE METO/Abl W3YYEHHUS BEIIECTB M UX MPEBPALICHUN:
npoBeJieHre, HAOIIONEHNE W OMHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIE PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKHCIIEHHUE 3TaHOJIA
okcugoM meau(Il)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJACUCTBUE MIUIIEPUHA C
ruapokcuaoM wmenu(Il)), anpaeruyoB (OKUCIECHHWE aMMHUAYHBIM PACTBOPOM
okcuma cepedpa(l) m rumpokcumom memnu(ll), B3ammomeilicTBue Kpaxmana ¢
MOJIOM), TPOBEICHHUE TMPAKTHUUECKOM pabOThl: CBOMCTBA pacTBOpa YKCYyCHOU
KHUCJIOTHI.

Pacuérnble 3anaun.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMma,
KOJINYECTBA MCXOJIHOTO BEILIECTBA UJIU MPOIYKTA PEAKIMHU 110 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WIH MPOTYKTOB PEAKIUN).

A3oTcojepkalire OpraHuuecKue COeTMHEHHUS.

AMUHOKHUCIIOTBI ~ KaK  aM(OTEpHbIE  OpPraHUYECKHUE  COEAUHEHUS.
@u3nyeckre U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpPUMEpE DIHIMHA).
buonornueckoe 3HaueHne aMMHOKUCIIOT. Ilenruasl.

benku kak mpUpomHbIE BBICOKOMOJIEKYISIpHbIE coeauHeHus. [lepBuuHnasd,
BTOpPUYHAS U TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHUE CBOMCTBA OCJIKOB:
TUIPOJIN3, ICHATYpaIlisl, Ka9eCTBEHHBIC PEaKITNN Ha OSIIKH.

OKCIEPUMEHTAIbHBIE METO/bl U3YYEHHUs BEIIECTB M HX MPEBPALICHUNA:
HAOJIOZICHNE U ONMHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusi OEIKOB
MIPU HarpeBaHUHU, IBETHBIC pEaKIIUK OEITKOB.

BrbicokomosiekyasipHbIE COeTUHEHUS

OCHOBHbIE  TMOHSTUS XUMHUU  BBICOKOMOJEKYJISPHBIX  COEIUHEHMUIL:
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPU3AIUU, CPEIHSA



MoJIeKyJIsIpHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — TOJTMMEPHU3aLUs U MOJIUKOHIEHC AU

OKCNEpUMEHTAJIbHBIE METO/bl M3YUYEHHUs BELIECTB W UX IPEBpaLICHUM:
O3HAaKOMJIEHHE C o0Opa3llaMd TMPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUTACTMACC, KAyYyKOB.

MexnpenmeTHbIe CBA3U.

Peanmmszanust MeXNpeIMETHBIX CBA3CH IIPU HU3YYEHUM OpPraHUYECKOU
xumun B 10 Kiacce OCYHIECTBISIETCS 4Yepe3 HCIONb30BaHUE Kak OOIINX
€CTECTBECHHO-HAYYHBIX IOHATUH, TaK W IOHATUM, SBIIAIOIIMXCS CHCTEMHBIMU
IUISL OTAEIIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIe TOHSATHUS: SIBJICHWE, HAy4HbId (akKT,
IUIO0TE3a, 3aKOH, TEOpHs, aHallM3, CUHTE3, Kiaccu(pUKanus, NepUOJUIHOCTD,
HaOJI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHUE.

@duznka: wmarepus, DHHEPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpPOBEHb, BELIECTBO, TEJNO, OObEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NUECKHUE BEIMUUHBI U €UHULBI UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTrocuHTE3, OMOJIOrMYECKH AaKTHUBHbIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(dhepMeHTHI).

[eorpadusi: MuHepanbl, TOpPHBIE TOPOAbI, TIOJE3HbIE HCKOMAaeMbIe,
TOIUIMBO, PECYPCHI.

TexHonorusa: NUINEBBIE MNPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTaHUA,
MOIOLIME CPENICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE MPEnaparbl, MaTepuasbl
U3 NCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KUJIACC

OBIIAA U HEOPTAHUYECKASA XUMMUA

TeopeTnyeckue 0CHOBbI XUMHH

XUMUYECKUI »dleMEHT. AToM. Sapo aroma, H30TOMBI. DIJIEKTPOHHAs
00o0Ji0uKa. DHEPreTUueCKue YPOBHH, MOTYPOBHU. ATOMHBIE opOUTay, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeesieHUsl SIEKTPOHOB MO OpOUTAISIM B aroMax
AIIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(DHUTYpAIIHsI aTOMOB.

Ilepuonnueckunn 3akoH u Ilepuoguueckass cucremMa XUMHYECKUX
anemenTtoB J[. WM. MenneneeBa. CBs3p NEPUOJUYECKOTO 3aKOHA H
[Tepuognueckor cucrembl xumudeckux dnemeHtoB [, M. MenneneeBa ¢
COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB 1O
rpyIIaM 1 nepuogaM. 3HaueHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. Bujbl XUMUYECKOW CBS3U
(KoBasieHTHasl HEMOJISAPHAs M MOJSpHAs, MOHHAs, METaJuIM4ecKasi). MexaHu3Mbl
oOpa3oBaHus KOBAJICHTHOU XUMHUYECKOU CBsI3U (oOMeHHBI 151
JIOHOPHO-AKIIENTOPHBIN). Bonoponnas CBS3b. BasneHTHOCTS.
DIEKTPOOTPULATENBHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATHOHBI U AHUOHBL.

BemectBa MOJEKYISIPHOTO H  HEMOJEKYISPHOIO CTPOEHUS. 3aKOH
IIOCTOSHCTBA  COCTaBa  BELIECTBA. [WUIBl KPUCTAJUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMUYECKON PEIIETKH.

IlonATHE O IUCHEPCHBIX cUCTEMax. VICTUHHBIE U KOJIJIOMJHBIE PACTBOPBI.
MaccoBas 10715 BelecTBa B pacTBOpE.

Kiaccudukanuys HEOPraHUYECKUX COCIMHCHUU. Homenkiarypa
HEOPraHWYECKUX BELIECTB. [eHeTudeckas CBA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJ1accaM.

Xumuyeckass peakuus. Krnaccudukanmss XUMHUYECKMX peakuuil B
HEOPraHWYECKON M OPraHMYEeCKOW XMMHUHU. 3aKOH COXPAHEHUs MACChl BEILECTB,
3aKOH COXPAHEHUS U MIPEBPALLECHUS SJHEPTUU TP XUMUYECKUX PEAKLIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIHYHbIX (PaKTOPOB.
OOparumble peakiuu. XuMHYeckoe paBHoBecue. MDakTOphl, BIUAIONIME Ha
cocTostHue Xumuueckoro pasHosecus. [Ipuauun Jle [larense.

Onextponutudeckas auccoruanus. CuibHbIe U cladble SIEKTPOJIUTHL.
Cpena BOIHBIX PaCTBOPOB BELIECTB: KHUCIIAsl, HEUTpaabHas, EI0YHAas.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METO/ABI M3YYEHUs BEIIECTB M WX IPEBPALICHUN:
nemMoHcTpauus tabnun «llepruoanueckas cuctemMa XUMHUYECKUX AJIEMEHTOB /Jl.
N. MenpaeneeBa», U3yueHHEe MOJEIIEH KPUCTAUIMYECKUX PEHIETOK, HAOIIOICHHE
U OINHCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (pa3lioKEeHUE
IIEpOKCHAA BOAOPOAAa B NPUCYTCTBUU KATAJIM3ATOPa, OIPENCIICHUE CPEIBI
pPacTBOPOB BEIIECTB C NOMOIIBK) YHHBEPCAJIBHOIO WHAMKATOPA, PEAKLIHUU
MOHHOTO OOMeEHa), MPOBEICHUE MPAKTUUYECKON paboThl «BnusHue pa3nnyHbIX
(haKTOpPOB HAa CKOPOCTh XUMUYECKOUN PEAKITUNY.

Pacuérnbie 3anaun.

Pacu€tel 10 ypaBHEHHMSAM XUMHUYECKMX pPEaKUWi, B TOM YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HUCIOIB30BAHUEM ITOHATHS «MACCOBAst
JI0JIS BEILIECTBAY.

Heoprannyeckas xumus



Hemerammbr. Ilomoxenne HemeramnoB B llepuomnueckont cucreme
xuMuueckux anemeHToB [[. . MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJIOB. AJIOTPOIHS HEMETAIIOB (Ha MpuMepe
KHCIIOpoJia, cephl, pocdopa u yrineposa).

XVMMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJIOB (rajoreHoOB, Cephl, a30Ta,
dochopa, ymepona M KpeMHHs) W UX  COCOUHEHUU  (OKCHJOB,
KHUCJIOPOJICO/ICPKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENIIINX HEMETAIUIOB U UX COEAUHECHUM.

Meramnsl. [lonoxenue meramioB B [lepuonnueckor CUCTEME XUMUYECKHUX
anementoB JI. W. MenneneeBa. OcoOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX
o0oouek atoMoB MeTajuioB. O01Me Gpuzndeckre cBoMcTBa MeTalI0B. CIIaBhI
METAJUIOB. DIIEKTPOXUMUYECKHUM PsiJ HATPSIKEHUN METAJIJIOB.

XUMHUUYECKHE CBOMCTBA BAKHEHIIIUX METAJJIOB (HATpPUM, Kadui, KaJablIUi,
MarHui, aJIOMHUHUH, IIMHK, XPOM, JKeJIe30, MEJIb) U UX COCAMHEHUH.

O61mume crocoObl nony4yeHus: MetayioB. [I[puMeHeHre MeTamioB B ObITY U
TEXHUKE.

OKCIEPUMEHTAIbHBIE METO/bl U3YYEHHUS BEIECTB W UX MPEBPAILICHUNA:
M3Yy4YCHHE KOJUICKIUU «MeTallbl M CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/a4, HAOMIOACHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOJCUCTBUE THUJPOKCHUIA  AJTIOMHUHHUS  C
pacTBOpaMM KHUCJIOT U IIEJI0YeH, KaueCTBEHHBIC pEaKIMM Ha KaTHOHbI
METaJIJIOB).

Pacuérnbie 3anaun.

PacuéThl Macchl BelecTBa Wi 00bEMaA ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WU OOBEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMHU BEIECTB,
pacuérbl mMacchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB pPEaKIUH, €CIU
OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponb xumuu B o0ecriedeHu SKOJIOTMUECKOM, SHEPTETUYECKON 1 MUIEBON
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [[OHSITHE O HAYYHBIX METO/ax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEaKIIUil.

[IpencraBnenuss 00 OOMMX HAyYHBIX MNPUHIUIAX TPOMBIILICHHOTO
NOJIYYEHUS BAXKHENIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTepUAJIOB: BAXKHEHUIIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KepaMuKa,
MaTepuaibl JUisl 3JEKTPOHUKH, HAHOMATEpHUalbl, OpraHUYECKUE U MUHEPAIIbHbBIC
yIoOpeHHs.



XUMHUS U 30POBBE YEJIOBEKA: MPABHUJIA UCIIOJIB30BAHMS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0OE30MaCHOTO MCHOJIb30BaHUS MpENnaparoB OBITOBOM
XUMHUH B IOBCEHEBHOM JKU3HMU.

MexnpenmMeTHbIE CBS3H.

Peanuzanust MeXnpeIMeTHBIX CBs3€dl MpU  HM3ydyeHUHU oO0meil u
HeopraHmyeckol xumuu B 11 Kjacce OCyIIECTBISIETCS Y€pe3 MCIOJIb30BAHHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHI, TaK W TMOHATHUH, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTJAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHA: HAy4HbIN (DaKT, runoresa, 3aKoH,
TEOpHsl, aHaJIM3, CHHTE3, KJIacCHU(pUKALUI, NEPUOAUYHOCTb, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, SIBICHHUE.

®du3uKa: Marepus, SHEPrus, mMacca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, H30TON, pPaJUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUYECKH YPOBEHbD,
BEIIECTBO, Te€JlO, OOBEM, arperarHoe COCTOSIHME BEIIECTBA, (PU3NUYECKUE
BEJIMYMHBI U €IMHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, oOpraHu3M, S3KocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

['eorpadusa: wMuHepanbl, TOpHbIE TMOPOABI, IOJE3HbIE HCKOMAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBIIIIEHHOCTb, MeTaJUTyprus,
IIPOU3BOJICTBO CTPOUTEIBHBIX MaTepHalioB, CEJbCKOX03SIMICTBEHHOE
IIPOU3BOJICTBO, NUIIeBas IPOMBIIIEHHOCTb, dapmarieBTHUECKAS
IIPOMBIIUIEHHOCTb, IPOU3BOJACTBO KOCMETUYECKUX IPENaparoB, IPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTepHUaos, ANEKTPOHHAs POMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOT'PAMMLBI  T1IO
XUMHUN  HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS
o0y4JaronMMHCs TMPOrpaMM CpeaHero ooOImero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMEeTHbIM U TpeAMeTHbIM). HaydyHo-meTogmdyeckoil OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS MIPOTPAMM CPEIHETO 0OIIEro
0o0pa30oBaHus ABIAETCS CUCTEMHO-CSATEIbHOCTHBIN TTOIXO]I.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MpeIMeTa «XHUMHs» Ha YPOBHE CPEAHETO
o01iero oOpa3oBaHus BBIJCIICHBI CICTYIONTUE COCTABIISIFOIITHE:

0CO3HaHHE OOYYAOITUMHUCS POCCHUUCKON TpaKJaHCKOH HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIICHUIO;

HaJIMYMe MOTUBAIIMHU K 00yUYEHUIO;

[[EJICHANIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH Ha
OCHOBE KIIIOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX Tpaauluil 0a30BONl HayKu
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOlUXCsl PYKOBOJCTBOBAThCS B CBOEH
JESATeTbHOCTH 1IEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAMH, MPUCYIITUMHU 11€JI0CTHON
CUCTEME XMMHYECKOrOo 00pa30BaHMUs;

HaJU4KMe TMPABOCO3HAHUSA JKOJOTUYECKON KYIBTYphl W CHOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHUS NMpeAMETa «XUMHUS» JOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIIMOKYJIETYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMU M UJieajaMu POCCUHCKOTO IPasKIaHCKOTO OOIIECTBA, MPUHITHIMU B
oOlIecTBe HOpMaMH U MIpaBUJIaMU MOBEACHHSI, CIIOCOOCTBYIOIIMME TIpolieccam
CaMOIIO3HAaHUs, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
o0Oy4Jaronuxcs.

JInyHOCTHBIE pe3yiabTaTbl OCBOCHHS MpeaMera «XHUMHUS» OTPAKAIOT
c(hOpPMHPOBAHHOCTH OIbITA TMO3HABATEILHON M TMPAKTUYECKON JESITeIbHOCTU
oOyyJaromuxcs Mo peaau3aliuy TPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE
B YaCTHU:

1) rpamaaHCKOr0 BOCIIUTAHUSA:



OCO3HaHUsl  OOy4YalOIIMMHUCS  CBOMX  KOHCTUTYLIMOHHBIX TMpaB U
00s13aHHOCTEM, YBOKECHHS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COIMAJIbHBIX HOPMaX M MpaBUIAX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEILHOCTH MPHU CO3JIaHUU
y4EOHBIX TIPOEKTOB, PEIICHUH YYeOHBIX U MTO3HABATEIIBHBIX 33/1a4, BHITIOJTHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIM3€ PA3TUYHBIX BUIOB YUYEOHON ACATEIBHOCTH;

2) NATPUOTHYECKOTO BOCTTUTAHHUS

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEUIO
OTEUCCTBEHHON XMMUM;

YBaXEHUSI K TMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUU M MPAKTHUECKOTO
OPUMEHEHUS] XUMUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKH €CThb pe3yJbTar
JUIMTENbHBIX ~ HAOMIONEHUM, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/a YUYEHBIX U MPAKTUKOB;

MHTEpeca M IM03HABaTEIbHBIX MOTHUBOB B MOJIYYECHHH M TOCIEAYIOIIEM
aHanu3e  uWHGOpPMAMK O  TEPENOBBIX  JOCTIDKEHHUSX  COBPEMEHHOM
OTE€YECTBEHHON XUMMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTM  OIICHMBATh CUTyalldd, CBS3aHHbIE C XUMHYECKUMH
SABICHUSIMH, W TPUHUMATh OCO3HAHHBIE pEIICHHS, OPUECHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OILICHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOUX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUN 3TUX
MOCTYIKOB;

4) popMupOBaHMS KYJIbTYPbI 310POBbSI:

NOHMMaHUS [EHHOCTEH 30pOBOro0 W 0Oe3zomacHoro oOpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 37J0POBBIO;

coOnroieHns TpaBmwil 0e30macHOro OOpalieHusl ¢ BEIIeCTBaMH B OBITY,
MOBCEHEBHOM JKU3HU U B TPYJIOBOM JI€ATEILHOCTH;

MMOHWMAHMUS IIEHHOCTU TIPaBWJI HWHIWBUAYAJIBHOTO U KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHHUS B CHTyalUsX, YTIPOXKAIOIIMX 30POBBIO U KU3HU
JIIONICH;

OCO3HAHMS  MOCJIEACTBUM M HEOPUATUS  BPEOHBIX  MPHUBBIUEK
(ymorpeOieHus aJIKoToJisl, HAPKOTUKOB, KypeHUs);



5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKON
NESTENbHOCTH, OOLIECTBEHHO TIIOJIE3HOW, TBOPYECKOM W JAPYyTHX BHUAAX
NESATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHUE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHON HAIPABJIIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHUI0 Npodeccuil pa3auvyHOro pojaa, B
TOM YKCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUSI K TPYAY, JIOASIM TpyAa U pe3yibraraM TPYAOBOU IEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUIYAJIbHOM TpPaeKTOPHUH
oOpazoBaHus, Oymayiied mpodeccuu U pean3alui COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) ’K0JIOrM4eCcKOr0 BOCIIMTAHUA:

HKOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY
CYILIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS T00AJBbHOIO XapakTepa 3KOJIOTMYECKHX MPOOJIEM, BIUSHUSA
HSKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOMN CpEabL;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTIXKEHUM XUMUU s
pELIeHHs BOMPOCOB PALIMOHATILHOTO MPUPOIOTIOIB30BAHNUS;

AKTUBHOTO HENPUSATHUS JICUCTBHUM, MNPUHOCAIIMX BpPEd OKpPYKaAOLIEH
IIPUPOJHON Cpesie, YMEHUS NMPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE
MOCTEACTBUS NPEINPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATH UX;

HaJu4usi  PA3BUTOrO  DKOJOTMYECKOTO  MBINUIEHUS, OSKOJIOTHYECKON
KYJIbTYpbl, OMbITa JESATEIHHOCTH SKOJOTMUYECKOM HamNpaBI€HHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS UMM B MO3HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAILHON
MPaKTUKE, CIOCOOHOCTH U YMEHHSI aKTHBHO MPOTHUBOCTOSITH HJICOJIOTHH
xemo(obuwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKH U OOLIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS CHenuUKN XUMHUM KaK HayKd, OCO3HAaHUA €€ pPOJIu B
(GbOpMHUPOBAaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3aHUH 1LIETOCTHOTO
MpecTaBiieHrus 00 OKpy)KarolleM MHUpE Kak O €IMHCTBE MPUPOAbI U YEJIOBEKA, B
MO3HAHUU TPHUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHHH NpOoOJIeM COXPaHEHHSs
IIPUPOTHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU JUIsI COBPEMEHHOM
UMBWIN3AUUHA: B €€ T'YMaHHCTHUYECKON HANpaBICHHOCTM M Ba)XXHOW pOJIA B



CO3/IaHUU HOBOW 0a3bl MaTepHUaTbHOW KYIBTYpBI, PEIICHUH TI00aTbHBIX
po0JIeM YCTOWYHUBOTO Pa3BUTHS YEIOBEUYECCTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBO W DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTHH  MEIUIIUHBI,
00eCreYeHn yCIOBUN YCIIEITHOTO TPYJa U IKOJIOTUIECKH KOM(POPTHOM KUZHU
Ka)KJIOTO YJIeHa 00IIEeCTBa;

€CTECTBCHHO-HAYYHOW T'PaMOTHOCTH: ITOHUMAaHHUS CYIIHOCTH METO/IOB
MMO3HAHUS, UCITOJIb3YeMbIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HUCIIOIh30BaTh
MOJTy9aeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIET0 MUpPa
U TPOUCXONAIIMX B HEM M3MEHEHUW, YMEHUS Jenarb OOOCHOBaHHBIE
3aKJIFOYCHHSI HA OCHOBE HAyYHBIX (DaKTOB M HMMEIOIIUXCS TaHHBIX C IENBIO
MTOJTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCITOJIb30BaTh XMUMHUYECKUAE 3HAHUS IS
penieHus MpooOieM B pealbHBIX )KU3HEHHBIX CUTYyAIIHsX;

MHTEpECa K MO3HAHUIO M UCCIIEI0BATEIHCKOM JIeITeNIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OO0Opa30BaHUIO U
caM000pa30BaHWI0, K AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWUU MO XHMHH B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSAMH;

WHTEpeca K  OCOOCHHOCTSIM  Tpyda B pa3iIuyHbiX  cdepax
npo¢eCCHOHAIIBHOM IeATETHPHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbI

MeranpeIMeTHbIE pe3yNbTaThl OCBOCHHS y4E€OHOro mpeaMera «XHMHs)
Ha YPOBHE Cpe/lHero o01ero o0pa3oBaHMsI BKIIOYAIOT:

3HaUMMble A7 (OPMHUPOBAHUS  MHUPOBO33PEHHs]  OOyUaIOUIUXCS
MEXIMCIUILUINHAPHBIC (MeXIpeIMeTHBIE) oOI1eHayYHbIE HIOHSATHS,
OTpaXkarolue LEJIOCTHOCTh HAayYHOM KapTHHbBI MUpa M CHELU(PUKY METOIOB
MO3HAHUSA, WCIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprusi, SBJCHHE, MPOIECC, CHUCTeMa, Hay4yHbIH (akT, MPHUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOoBaHHe, HaOIIOIEHUE, H3MEpEHHE,
AKCIIEPUMEHT U JIpyTHe);

YHUBEPCAIbHBIE y4eOHbIe JNEUCTBUS (mo3HaBaTeNbHbIE,
KOMMYHHUKAaTUBHbIE,  PErylATUBHBIC), oOecreunBaomue  (HOpMUPOBAHUE
(GYHKIMOHATBHON TPAMOTHOCTH U COLIMAJIEHOM KOMIIETEHLUU 00yYaroInXcs;

CIIOCOOHOCTH o0y4Jaromuxcs MCII0JIB30BATh OCBOCHHBIC
MEXKIMCIMIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W  YHUBEPCAJbHbBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE PE3YyIbTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABaTEIbHBIMU, KOMMYHHUKAaTUBHBIMU U  PETYIATHUBHBIMU
JIEUCTBUSIMU.

OBjajieHMe  yHHBEPCAJIBbHBIMH  Y4Y€OHBIMH  IO3HABATEJIbHBIMH
JAEeUCTBUSMMU:

1) 6a3oBbI€e JJOTHYeCKHE JIeHCTBUSI:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh W aKTyaJIU3UupOBaTh  MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAcATh LEIU JESITEILHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HX
JOCTHXKEHHUSA, COOTHOCUTH PE3YJIbTarhl JACATEIBHOCTU C MOCTABICHHBIMU
LEIISIMU,

MCIIOIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSATUM U yCTaHABIMUBATh UX B3aHMMOCBS3b,
MCITOJIb30BaTh COOTBETCTBYIOIINE TOHATHS ISl OObSICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEpUM JUIs KiIacCU(UKAIUU BEIIECTB U
XUMHYECKUX PEAKIUN;

yCTaHABJIUBATh IPUUYUHHO-CJICACTBEHHBIE CBS3U MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUThH JIOTMUECKHE pacCykAcHUs (MHIyKTUBHBIC, JEIyKTHUBHBIC, 10
aQHAJIOTUH), BBISIBIIATh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SIBIICHUSX, ()OPMYJIMPOBATH BHIBO/IBI U 3aKITFOUEHUS;

NPUMEHATH B  MPOLECCE TO3HAHUS, MCIOJb3yEeMblE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBBIBATH  MOJECIbHBIC
MpEeACTaBICHUS] — XUMHUYECKHMUA 3HAK (CHUMBOJI) OJJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHME XHUMHUYECKOM peakuuu — TMpH PEHICHUH Y4eOHBIX
MO3HABATEJIbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHSTHh Ha3BaHHBIE MOJICJIbHBIC
MPEACTABJICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILIECTB
U XUMHYECKUX PEAKIUMN.

2) 0a3oBble HCCJIeN0BaTeILCKUE IeMCTBUS:

BJIQJIETh OCHOBAaMHU METOJOB HAYYHOI'O MO3HAHUS BEIECTB U XUMHUUYECKUX
peakuuii;

dbopmyaupoBarh 1€MW 3aJaud  MCCJICAOBAaHMS, HCIOJIb30BaTh
MOCTABJICHHBIE M CaMOCTOSITEILHO C(OPMYIMPOBAHHBIC BOMPOCHI B KAaue€CTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI 711 (JOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPABUJIBHOCTHU BBICKA3bIBAEMbIX CYKJICHU;

BJIaJICTh HaBBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U IPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMS HAOIIOATh 32 XOJI0M



npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ynbrar, (hopMyIupoBaTh
0000IIeHHsT H  BBIBOABI  OTHOCHUTEIBHO  JOCTOBEPHOCTH  PE3YJbTaTOB
UCCJIEI0BaHNUs, COCTABIATh 000CHOBAHHBIN OTYET O MPOJEIAHHON paboTe;

npuOOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEIbCKON M TPOCKTHOU
NS TENBHOCTH, MPOSIBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB PELICHUS MPAKTHUYECKUX 3a7ad, MPUMEHEHUIO PA3THYHBIX
METOJIOB TO3HAHUS.

3) pa6ora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B pa3IMyYHbIX UCTOYHUKAX uHbOpMaITIH
(Hay4HO-TIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COAEp>KaHUs, CIPaBOYHBIC
nocodbust, pecypcel MHTepHeTa), aHanu3uMpoBaTh HHOOPMALMIO PA3THYHBIX
BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKH OLICHMBATh €€ JOCTOBEPHOCTH W
HEIIPOTUBOPEYNBOCTb;

(bopMyIHpoOBaTh 3aPOCHl U IPUMEHSITH PA3IMYHbIE METO/IbI IPU TIOUCKE U
orbope wuHOpPMAIIMU, HEOOXOMUMOW Il BBHITIOJIHEHUS Y4YEOHBIX 3ajad
OIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT UCHOIB30BAHUS HWH(OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BBIOMpATh ONTUMalbHYI0 (QOpMYy MpeACTaBICHUS
uHdopmaiuu (cxemsl, rpaduku, AMarpaMMsbl, TAOIHIIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAy4yHBIM S3bIK B KayeCTBE CpEACTBa IpU padore ¢
XUMHUYECKOM HH(OpMaluel: MPUMEHITh MEXIpeaMeTHele ((pusmueckue u
MaTeMaTH4eCKue) 3HaKU U CUMBOJIBI, (DOPMYIIbI, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPEOOpPa30BBIBATH 3HAKOBO-CUMBOJUYECKHUE CPEICTBA
HaIVISI THOCTH.

OBnageHne yHMBepCcAJIbHBIMM KOMMYHUKATHUBHBIMHM 1eICTBUSIMU:

3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJA€ Uayiora
W/WIN JTUCKYCCHH, BBICKa3bIBaTh HJIeU, (POPMYIUPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEJILHO BBITOJIHEHUS MPEUIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALUEN pe3ysIbTaTOB MO3HABATEIbHON JEATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPHU
BBIMIOJJTHEHUH XWMHUYECKOIO OSKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
HCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pean3alii Y4eOHOro MPOeKTa U
(GbopMyIMpoBaTh BBIBOJBI MO PE3yJAbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN IMyTEM
COMIaCOBaHUs MO3ULIUNA B X0Z€ 00CYX)IAEHUS U OOMEHA MHEHUSAMH.

OsgilaieHUe YHUBEPCAJIbHBIMHU PEeryJIsTUBHBIMM e CTBUSIMU:

CaMOCTOATENIHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK ITO3HABATEIBHYIO
NeSTENbHOCTh, OIpeAesss e€ Ledd W 3a/ladd, KOHTPOJIHUPOBAaThb U IO Mepe



HEOOXOJIMMOCTH KOPPEKTHPOBATh TMpEAJaraéMblii aJlropuT™M JEUCTBHM TpH
BBINIOJIHEHUM YYEOHBIX W HCCIEAOBATEIbCKUX 3aJay, BbIOMpaTh HaubOosee
3¢ deKTUBHBIN croco0 UX pemeHuss ¢ y4ETOM TONyYeHHUS HOBBIX 3HAHUM O
BEILECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBJISAITh  CAMOKOHTPOJIb  CBOEM  JEATEIbHOCTH Ha OCHOBE
caMoaHaJIn3a U CaMOOILICHKH.

INPEAMETHBIE PE3YJ/IBTATBI

10 KJTACC

[IpenmeTHble pe3ynbrarbl OCBOEHHS Kypca «OpraHudeckass XUMHS»
OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEACTABICHHA O XUMHYECKOM COCTaBJISIONICH
€CTECTBEHHO-HAyYHON KApTUHBI MHUpPA, POJU XUMHUM B TIO3HAHWUM SIBJICHUU
npupoabl, B (HOPMUPOBAHWU MBIIUJIEHUS W KYJBTYpbl JUYHOCTH, €€
(GYyHKIIMOHAIBLHOM TpaMOTHOCTH, HEOOXOAMMOM [JIsi pEIIeHUs MPaKTUYECKUX
3a/lad ¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
MIPUPOJTHOM CpeEIE;

BIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKHM DJIEMEHT, aTroM, OJJICKTPOHHAas
o0onoyka aroma, MOJIEKyJla, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIHHOCTb,
XUMHUYECKasi CBS3b, CTPYKTypHas (opmyma (pa3BEpHyTas W COKpaméHHas),
MOJIb, MOJISIpHasE  Macca, MOJISIPHBIH  OO0bEM, YIVIEpOIHBIA  CKeEJeT,
(GyHKIMOHANIBHAS TPYyIa, PaJAUKall, H30MEPHs, H30MEPbI, TOMOJIOTMYECKUH P,
TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOJA M  a30TCOJACPIKAIINE COCIAUHEHHS,
MOHOMEDP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTpOEHUs opranndeckux Bemects A. M. Bytieposa,
3aKOH COXPaHEHMS MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHHU; MHUPOBO33PEHUYECKUE 3HAHMS, JIKAIIMEe B OCHOBE ITOHUMAaHUS
MPUYUHHOCTY U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAaxX, COCTaBE, MOJIYYEHUHW W OE30MacHOM HCTOIh30BAaHUU
BOKHEHIITNX OPraHUYECKUX BEHICCTB B OBITY W MPAKTUYECKON JEATEIHHOCTH
YEeJI0BEKa,;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBIISATh XapaKTepHbIE MPU3HAKKU MOHSATHUH,
YCTAHABIIMBaTh HMX B3aWMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS
IIPY ONKMCAHUU COCTABA, CTPOCHUS U NMPEBPALICHUN OPTraHUYECKUX COCINHEHU;



c(hopMUPOBAHHOCTh YMEHHM HCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIHUKY IS
COCTaBJIEHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOI)
dbopMysT OpPraHMYECKUX BEIMIECTB H YPAaBHECHUH XHMHYECKUX PpEaKIlui,
M3TOTaBIMBATh MOJIENIA MOJIEKYJ OPTraHUYECKUX BEIIECTB JJIS WIUTHOCTPALIMK UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hopMUPOBAHHOCTh YMEHUM YCTaHABIMBATH MIPUHAIJICKHOCTh U3YUYEHHBIX
OPraHUYECKUX BEHIECTB IO HX COCTAaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJIACcCy/Tpymnme COoeAuHEHUN (yIIIeBOIOPOMAbI, KHUCIOPOI M a30TCOAEpIKAIIHEC
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEOUHEHHsI), JaBaTh WM Ha3BaHUS IO
cucremarnueckoir HomeHkinarype (IUPAC), a Takkxe npuBOIUTH TPUBHUAJIbHBIC
Ha3BaHUsI OTNIEJbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUJICH, allCTUIICH,
ATUJICHTJIUKOIIb, TIUIEPUH, (eHou, opManbIAerul, aleTalbIerul, MypaBbuHas
KHUCJIOTA, YKCyCHas KHCIIOTa, OJICMHOBAasi KHUCIIOTa, CTEAPUHOBAs KHUCJOTA,
IJTI0K03a, (PYKTO3a, KpaxMal, HeJIII0I03a, [IUIWH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACTATh BHUABI XUMUUYECKOW CBSI3H B
OpraHUYECKUX COEAMHEHUX (OJIMHAPHBIC U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSTH MOJIOKEHUSI TEOPUHM CTPOCHUS
opranndeckux BemecTB A. M. bymiepoBa s oObsicHEHUS 3aBUCUMOCTU
CBOWMCTB BEIIECTB OT HMX COCTaBa W CTPOEHHUS; 3aKOH COXPAHEHHUS MAacChl
BEILIECTB;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTEpU30BaTh COCTaB, CTPOCHMUE,
bu3NYecCKne U XUMHUYECKHE CBOWCTBA THUITWYHBIX MPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPONUJIEH, alleTUIICH,
oyramguen-1,3, metmiOytaaueH-1,3, 6€H30JI, METaHOJI, TAHOJ, YTUICHTIUKOIIb,
[JIUIEPUH, (PeHoJI, aleTanbAerul, MypaBbuHasl U YKCYCHasi KMCJIOTHI, TJIHOKO3a,
KpaxMall,  UEeJUTI0JI03a,  aMHUHOYKCYyCHas  KHCIOTa),  WUIKOCTPUPOBATH
F€HETUYECKYI0 CBSI3b MEXAYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIMi C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hopMUPOBAHHOCTH YMEHUS XapaKkTepHU30BaATh HMCTOYHUKHU
YIJIEBOJOPOJIHOTO ChIpbsl (HE(Th, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI HX
nepepadOTKH U MPAKTHIECKOE MPUMEHEHNE TTPOAYKTOB MepepaboTKu;

c(hOpMHPOBAHHOCT, YMEHUN MPOBOAWTH BBIUUCICHUS 1O XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEéMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA MU MPOAYKTa
peakiuyu 0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOIHBIX
BEILIECTB WJIU MPOYKTOB PEAKIUN);

c(hOpMHPOBAHHOCT, YMEHUW BIAJETh CUCTEMOW 3HAHWN 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIIONIb3YEMbIX B XUMUHU IIPU U3YUYECHHUH BEILIECTB
U XMMHYECKMX  SBJIEHUM  (HAOMIomeHue, M3MEpPEHHE, OKCIEPUMEHT,



MOJIETMPOBAHKE), UCTIOJIB30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIsl TPUHSTHS
pEIICHUI B KOHKPETHBIX JKU3HCHHBIX CHUTYAIlUSIX, CBSI3aHHBIX C BEIIECTBAMHU U
WX IPUMCHCHHEM;

chOpMHpPOBAaHHOCT,  YMEHUW  COOMIOMATh  MpaBWUjia  MOJIH30BaHUSA
XUMHUYECKOM TOCYNOM M J1abopaTopHBIM OOOpYIOBaHMEM, a TakKkKe IpaBuia
oOpaIleHus C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMHU TIO BBITIOJTHCHHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH IJIAHUPOBATH W BBIMONHITH XHUMHYECKUAN
AKCIIEPUMEHT (TpPEeBpallleHUs] OpPraHWYECKUX BEIIECTB TIPU HarpeBaHUH,
NOJlyYeHHE OJTHIIEHa M U3YYEHUE €ro CBOMCTB, KayeCTBEHHbIE peaKlUuu
OpraHWYECKHUX BEIECTB, JCHATypalus OCJIKOB TP HArpeBaHWUM, I[BETHHIC
peakuuu OEJKOB) B COOTBETCTBUM C NPABWJIAMHM TEXHHKH O€30MACHOCTH IPHU
oOpalieHny ¢ BEIIeCTBAMHU U JIAOOpATOPHBIM O0OPYIOBAaHUEM, MPEACTABISTH
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (QopMe 3alucCu ypaBHEHHI
COOTBETCTBYIOLIUX peakuuid u (OpMyJIHMpOBaTh BBIBOJbI HA OCHOBE ATHX
PE3YIbTaTOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAJTU3UPOBATH XUMHUYECKYIO
uH(OpMAIINIO, TONyYaeMyl0 W3 pPa3HbIX HMCTOYHHMKOB (CPEICTBa MAacCCOBOM
uHdopmanuu, UHTEpHET U APyTHX);

copMUPOBAaHHOCTh yYMEHUW  COONIONATh  MpaBWjia  AKOJIOTHYECKHU
1[eJIECO00PA3HOTr0 TMOBEICHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B IEJISIX
COXpaHEHHUsI CBOETO 370POBbsl U OKPY>KAIOIIEH MPUPOJHON Cpeibl, 0CO3HABATH
OIMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPTaHU3MBI OMPENCTEHHBIX OPraHUYECKUX
BEUIECTB, MOoHUMas cMbica nokazatens [1JIK, moscHsITh Ha mpuMepax crocoObl
YMEHBIIICHUSI W TIPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HAa OPTaHHU3M
YeJI0BEKa;

TU1si 00y4YarOIIMXCSl ¢ OTPAHUYECHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METOJAX IMMO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJIETBIX W CHA0OBUASIIMX OOYyYaroIIMXCA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucteMy oOo3Hauenmii JI. bpaiins nmns  3anucu
XUMHUYECKUX (HOPMYII.

11 KJIACC

[IpenmetHble pe3ynbTaThl O0CBOEHUA Kypca «OOIias W HeopraHuyecKas
XUMUSD» OTPAXKArOT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MHUpPA, POJIM XUMHUM B TIO3HAHWUM SIBIICHUU
npupoabl, B (HOPMHPOBAHWW MBIIUICHAS W KYJIBTYphl JIMYHOCTH, €&
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM Il PEIICHUS IMPAKTHYCCKUX
3a1a4 M DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO M
NIPUPOTHOU CpeEE;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS (XMMHUYSCKUN DIIEMEHT, aToM, M30ToI, S-, p-, d-
AJICKTPOHHBIC OPOUTAIIM aTOMOB, MOH, MOJCKYyJa, MOJIb, MOJISIPDHBIM OO0OBEM,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
CBs3b (KOBaJICHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOHAs), KpUCTAIMUECKas
PELIETKA, TUITBI XUMHYECKUX PEAKIUN, PACTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIEKTPOJIMTUYECKAS JUCCOIMAIMS, OKHCIWUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW PeaKIiy, XUMHYECKOE PABHOBECHE); TCOPUM U 3aKOHBI (TEOpHUs
AIEKTPOJIMTUYECKON AuccolMaluy, nepuoanueckuii 3akon . M. Menneneena,
3aKOH COXPAaHEHMS MACChl BEIIECTB, 3aKOH COXPAaHCHUA W MPEBPAIICHUS
SHEPIUM MPU XUMUUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK
XMMUH, MHUPOBO33PCHUYECCKHUE 3HAHUS, JIEKAIIME B OCHOBE ITOHHUMAaHUSA
OPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKUX SBJICHHH, (DAKTOJIOTHYECKHE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYUYECHHH M O€30MaCHOM MCHOJIb30BaHUU
BOKHEUIIINX HEOPTraHUYECKUX BEILECTB B OBITY U MPAKTUUECKOU JEATEIbHOCTH
YeJI0BEKa;

c(hopMHUPOBAHHOCTh YMEHUM BBISIBIIATH XapaKTEpHbIC MPU3HAKKA TOHATHH,
yCTaHABIMBAaTh WX B3aUMOCBSA3b, MCIIOIB30BaTh COOTBETCTBYIOIIUE IOHSITHUS
MpY ONMHCAHUHM HEOPTAHUYECKUX BEUIECTB U UX MPEBPAIICHUM;

c(hOopMUPOBAHHOCTh YMEHHM UCIOJIL30BaTh XUMHUUYECKYIO CUMBOIUKY JUIs
cocTaBieHUs (OpPMyNI BEIMIECTB H YpPaBHEHUNW XUMHUYECKHX PEaKIIHH,
cuctemarnueckyro HomeHknarypy (IUPAC) wu TpuBuanmbHble Ha3BaHMS
OTJICTILHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIil ras, yIieKUcbli ra3, aMMHaK,
ranéHasi U3BeCTh, HeTalI€Hasi U3BECTh, MUThEBAs COa, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMNPENENATh BAJICHTHOCTh M CTENEHb
OKHUCJICHUS XUMHUYECKHUX BJIEMEHTOB B COCIMHECHUAX PA3JIMYHOIO COCTaBa, BU]I
XUMHUYECKOW CBsI3M (KOBaJEHTHAs, WOHHAs, METaJUIM4ecKas, BOJOpPOIHAs) B
COCIMHEHUAX, THUI KPUCTANIMYECKON PEMIETKM KOHKPETHOTO BEIIECTBA
(aTroMHasi, MOJICKYJISipHAsl, MOHHAs, METAJUTMYECKasl), XapaKTep CPebl B BOJHBIX
pacTBOpAaX HEOPTraHUYECKUX COCTUHEHHUM;

c(hopMHUPOBAHHOCTH YMEHUMN yCTaHaBJIUBaTh MPUHAJICKHOCTD
HEOPraHMYEeCKUX BEIIECTB IO WX COCTaBy K OINpeAeiIEHHOMY Kiaccy/TpyIine



COoelMHEeHUI (IpOoCThle BEHIeCTBAa — METaUIbl U HEMETalUlbl, OKCH/IbI,
OCHOBaHMS, KUCJIOThI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOAMYECKOIO 3aKOHA
J. WN. MengeneeBa ©W  JEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO ¥ POTHOCTUYECKYIO (DYHKITUY;

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTepU30BaTh HIIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKUX 3JeMEHTOB 1—4 mnepuonoB llepumomnueckoir cHUCTEMBI
xumuueckux anemeHtoB JI. M. MenneneeBa, Wcnonib3ys TMOHSTUA «S-, P-,
d-anekTpoHHBIE  OpOUTANN»,  «IHEPTETHUECKUE  YPOBHW»,  OOBACHSITH
3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XUMHUYECKHX DJIEMEHTOB M HUX
COCAMHEHUN M0 IepuogaM U rpymmnam [lepuonnueckon cuCcTeMbl XUMUYECKUX
anemenToB 1. 1. Menaeneena;

c(hOpMHPOBAaHHOCT, YMEHUW XapakTEpH30BaTh (OMUCHIBATH) 0OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
NOJTBEPKIaTh CYLIECTBOBAHUE FEHETUUYECKOW CBSI3M MEK]1y HEOPTraHUYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpMHPOBAHHOCTh YMEHHUS KJIACCU(DPUIIMPOBATH XUMUYECKHE PEAKIIUH 110
pPa3JIMYHBIM MpPU3HAKAM (YUCIIYy U COCTaBY pEarupyrolnX BEUIECTB, TEILNIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTeNeHEN OKHUCIIEHUS JIEMEHTOB, 00pPaTUMOCTH
pEaKIMK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUHN COCTABIISITh YPABHEHUS PEAKIUN pa3TMUYHBIX
TUTOB, TOJHBIE W COKpAIEHHbIE YpPAaBHEHUs pEakKlMil HOHHOrO OOMEHa,
YUYUTBIBasl yCJIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIIMH, MOATBEPKIAIOLIUE
KA4ECTBEHHBIN COCTaB PA3JUYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATH
OMBITHBIM  MYTEM  HOHBI, MPHUCYTCTBYIOIIME B  BOJIHBIX  pacTBOpax
HEOPraHUYECKUX BEILECTB;

c(hopMHPOBAHHOCTH YMEHUI pacKpbIBaTh CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLMil  IMMOCPEACTBOM  COCTaBJIEHUSA
AIIEKTPOHHOTO OajlaHCca ATUX PEaKIIHil;

cOpMUPOBAHHOCTh ~ YMEHUNH  OOBSACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM PEaKIMU OT pa3IuvHbIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCMMOCTH OT BHELIHETO BO3ACHCTBUS (IPUHIIMII
Jle llarenwe);

c(hOpMHPOBAHHOCTh YMEHUM XapaKTepU30BATh XUMUYECKHE IPOLIECCHI,
JIe)KAIKE B OCHOBE MTPOMBIIUIEHHOIO MOTYYE€HUs CEPHOU KUCIIOThI, aMMHUAKa, a
TaKke CHOPMUPOBAHHOCTH TMPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUIAX U
HKOJIOTUYECKUX MpolIeMax XMMUYECKOro MPOU3BOJICTBA;



c(hOpMHPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIUMCIEHUSI C UCIOJIb30BAHUEM
MOHSATHSI «MACcCOBasi JI0JIsl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIEHUN ra30B
MpyU XUMHYECKHX PpEAKIHUSIX, MacChl BellecTBA WIM 00bEMa Tra3oB IO
W3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WIM O0bEMY OJHOTO U3
y4acCTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOTO 3(deKkTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, MPEBPAILICHHS U COXPAaHEHUS DHEPTUH;

chopMUpPOBAaHHOCTh ~ yMEHUW  coOJoAarh  MpaBWia  MOJb30BAHUS
XUMUYECKOM TIOCYNOH H 1ab0opaTopHBIM OOOpYJOBaHMEM, a TakKkKe IMpaBuia
oOpaleHusi ¢ BEUIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOJIHEHHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMI IUIAHUPOBATh U BBINOIHATH XUMHYECKHUI
AKCIIEPUMEHT (Pa3lIoKeHUE MEPOKCHIA BOAOPO/Ia B MPUCYTCTBUM KaTaau3aropa,
OMpENIETICHUE Cpellbl PACTBOPOB BEMIECTB € IOMOIIBI YHUBEPCAIBLHOIO
UHANKATOpa, BIMSHUE PA3IUYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKklMy, peakluud HMOHHOIO OOMEHa, KauyeCTBEHHbIE pPEaKIUu Ha Cyibdar-,
KapOoOHaT- W  XJIOPUJ-aHUOHBI, HAa  KATHUOH  aMMOHHUS,  PCILICHHE
AKCIIEPUMEHTANbHBIX 3afad 1o Temam «Meramwibe»y u «Hemeramnsy) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH O€30MaCHOCTH TpPU OOpalleHHH C
BEIIECTBAMU U JIA0OPATOPHBIM OOOpPYIOBaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (hOpMe 3alucy YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii u popMyaupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTUYECKH AHATU3UPOBATH XUMHUYECKYIO
uH(pOpMaIIMIO, TONyYaeMyH) W3 pPa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaluu, UHTepHET U IpyTrux);

cOpMUPOBAHHOCTh ~yYMEHUW  COONIONATh  MpaBWjia  AKOJIOTHYECKHU
1eJeCO00pa3HOro MOBEACHHUS B OBITY W TPYIOBOM AESITENBHOCTH B UENAX
COXpaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOIIEH MPUPOJHON Cpeibl, 0CO3HABATH
OMAacHOCTh BO3ACHCTBHUS HA >KUBBIE OPraHU3Mbl OINPEIEIEHHBIX BEIIECTB,
nonumas cmbicn mnokazatens [IJIK, mosicHaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI U TMPEIOTBpAIICHUS HX BPEAHOTO BO3JAEHUCTBUSI HA OpPraHU3M
YEJI0BEKa;

7UIsi 00y4arOIIMXCSl ¢ OTPAHUYECHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JTOCTYNHBIX METOJAX IMMO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CJIENBIX W CHA0OBUASIIMX OOYyYaroIIMXCA: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenmii JI. bpaiins nmns  3anucu
XUMHAYECKUX (HOPMYII.



TEMATUYECKOE IINTAHUPOBAHUE
10 KITACC

N HauMeHoBaHue KoJsimuecTBO 4acoB
o
pa3aejioB U TeEM KouTpoJabHEbIe
n/n Bcero P
NMPorpamMMbl padoThI

Pasnes 1. TeopeTnyeckne 0CHOBbI OPraHU4eCKO XUMHH

IIpenmer
OpraHU4eCcKOn
xumuu. Teopus

1.1 CTpOEHUs 3 0.5
OpPraHMYECKHUX
coenuHeHnil A. M.
bytiieposa

Hroro no pasneny 3

Pasnen 2. Yruiesogopoasl

[Ipenenbubie

2.1 YIJIEBOAOPOABI — 2
aJIKaHbI
HenpenenbHbie
YIJIEBOJOPO/IBI:

2.2 aJIKCHBI, 6
aJIKaJCHbI,
AJIKUHBI

)3 ApomMaTtuyeckue
' YTJIEBOIOPO/IbI

IIpakTH4eckune
padoThbI

DJieKTpOHHbIE (U poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

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

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

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

https://resh.edu.ru/subject/29/
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[Ipuponusie
HWCTOYHUKH

24 3 1
YIJIEBOIOPOZOB U

uX rnepepadoTka
Hroro no pazneny 13

Paznen 3. Kucioponconep:xaiiue opranu4eckue coeIHHeHUs!

3.1 Cruptsl. DeHon 3
AJbIETUIBL.

10 Kap6oHoBsie .
KHUCJIOTHI.

CrnoxHble 3pupbI

3.3 VIeBoanl 3 1
Hroro no pazneny 13

Paszgen 4. A30Tc0;lep>lcaume OpPraHun4e€CKue COCANHECHUSA

AMUHEL
4.1 AMUHOKHCIIOTEL. 3
benkn
Hroro no pazneny 3

Paspnen 5. BeicokoMoJIeKyJIApHBIE COCMHEHHUS

51 [TmacTmaccel. ) 0.5
Kayuyku. BonokHna

Hroro no pazneny 2

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

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

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

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

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

https://resh.edu.ru/subject/29/
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OBILIEE KOJIMYECTBO
YACOB 11O
[TPOTPAMME

34



11 KVIACC

N HauMmeHnoBaHue KoauuecTBo 4acoB
0

pPa3iejioB U TEM KonTpoabHbie
n/n Bcero

NporpamMMsl padoThI

Paznen 1. Teoperudeckne 0CHOBbI XUMHMHU

CrpoeHue aToMOB.
[Teprognueckuii
3aKOH U
[Iepuonnueckas
cucTeMa

1.1

XUMHWYCCKHUX
anemeHTtoB /l. U.
Menneneena

Crpoenue
BEILIECTBA.

1.2
MHuoroo6pasue

BC€IICCTB

13 XUMHYECKUE 6 |
peaKIuu

Hroro no pazneny 13

Pasnea 2. Heopranmyeckasi XuMust
2.1 Merannsl

2.2 Hewmetamibl 9 1

IIpakT4yeckue
padoThI

1

1

1

JuiekTpoHHbIE (HU(POBHIE)
o0pa3oBare/ibHbIE pecypchl

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

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

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

https://resh ject/2

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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CBs3b
HEOPTaHUYECKUX U

23

OPraHU4YeCKUX
BEILIECTB

Hroro no paszneny

Pa3nen 3. XumMus u :KU3HL

3.1 XUMUS U )KU3Hb
Hroro mo pazneny

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

17

34

0.5

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

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

https://resh.edu.ru/subject/29/
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ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC

Ne

7 Tema ypoka
n

IIpeamer opranndeckou
XHMHH, €€ BOBHUKHOBEHHE,
pa3BHUTHE U 3HAYCHHE

Teopus cTpoeHus
OPraHUYEeCKUX COCIMHEHUN
A. M. Bytnepoga, e
OCHOBHBIE ITOJIOKEHUS.
Bxonnas koHTpoOJIbHAS
pabora

[Tpencrasnenue o
KJaccuukanuu
OpPraHUYECKHX BEILECTB.
Homenxkiarypa
(cucremarnueckas) u
TPUBUAbHBIC HA3BAHUS
OpPTaHUYECKHX BEIIECTB

KoJsimuecTBO 4acoB

K
Beero OHTPOJIbLHbIE
padoThl
1
1 0.5
1

IIpakTH4eckue
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposBbie
oOpa3oBare/ibHbIE

pecypcsl



10

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH P

MeraH n 3TaH —
IIPOCTENIINE NTPEACTABUTEIN
aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUJIEH U IPONUIIEH —
IIPOCTEUINE NTPEACTABUTEIN
aJIKCHOB

[IpakTuyeckas padora Ne 1.
«ITomydenue stunena u
M3YUYEHHE €TI0 CBOKCTBY

Ankanuensl. byranuen-1,3 u
MeTHiI0yTaaues-1,3.
[lomyyeHne CUHTETUYECKOTO
KaydyKa U PEe3HHbI

AJKUHBL: COCTaB U
0COOEHHOCTHU CTPOCHUS,
TOMOJIOTHYECKHM PsiIL.
AneTuneH — npocTenmi
IPEICTaBUTENb aJKUHOB



11

12

13

14

15

16

Brpruncienus no ypaBHEeHUIO
XUMHYECKON peakiuu

Apenbl: 6€H30:1 U TOITYOII.
TOKCMYHOCTB apeHOB

T'eneTnueckas cBA3b
YIJIEBOAOPO/IOB,
MIPUHAJIEKAIINX K
pa3IMYHBIM KJlaccam

[IpuponHbie HCTOUHUKH
YIJIEBOIOPOIOB: IPUPOJHBIN
ra3 1 NOIMyTHbIE HEPTIHbIE
rassl, HeThb U POAYKTHI €€
nepepadoTKu

[IpuponHbie HCTOUHUKHU
YIJIEBOAOPOAOB: TPUPOIHBIN
ra3 ¥ MonyTHbIE HEPTSIHbIE
ra3pl, He()Th U MPOIYKTHI €&
nepepadoTKu

KontponwsHas padora 1o
pasneny «YriaeBo1opoab»



17

18

19

20

21

22

23

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ U STAHOJI.
Bonoponnas cBsizb

MHOroaroMHbI€ CIIUPTHI:
STHJICHIVIMKOJb U TIIHLIEPUH

DEHO: CTPOEHUE MOJIEKYJIbI,
(bu3znueckre U XUMHYECKHE
CBOICTBa, IPUMEHEHUE

Anpaeruapl: GopMasibaeTuI
U alleTalIbaern. AIETOH

OnHOOCHOBHBIE ITPEEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHast

[IpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOW KUCJIOTBD»

CreapuHOBas U 0JICUHOBAS
KHCJIOTHI, KaK
NPEACTABUTENN BBICIITHX
KapOOHOBBIX KUCIIOT



24

25

26

27

28

29

30

Mpr1a kak cojii BRICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIee JCUCTBHE

CrnoxHble 3pHUpBI KakK
IIPOU3BO/IHBIE KAPOOHOBBIX
KUCJOT. [ Maponun3 croxxHbIX

3¢upoB

Kupsr: rugponus,
MIpUMEHEHHE,
OuosornyecKasi pojib )KHPOB

VrieBoawl: cocTas,
KJ1accuuKaIusi.
Baxuerimue
MPEICTaBUTENN: TII0KO03a,
¢bpykTO3a, caxaposa

Kpaxman u nemnonosa kak
MPUPOAHBIC TTOJIUMEPHI

KonTponbhas paboTta 1o
pasneny
«Kucnoponcoaep:xarue
OpraHMYECKHE COETUHEHUS»

AMMHBI: METHJIAMHUH U
AHUJINH



AMWHOKHCIIOTHI KaK
amdoTepHbIe OpraHnYeCcKue
31 COCIUHEHMUS, HX 1
OMOJOrHYECKOE 3HAYEHHE.
Ilenrtuabl

benku kak npupoaHbie
32 BBICOKOMOJIEKYJISIPHBIE 1
COCTMHEHUS

OCHOBHBIE OHATHS XUMHU
33 BBICOKOMOJEKYJISPHBIX 1
COEIMHEHUN

OCHOBHBIG METOAbI CHHTEC3a
BBICOKOMOJICKYJISIPHBIX

34 coenuHenuii. ITmacTMacchl, 1
Kay4dyKH, BOJIOKHA. ITorosas
KOHTpOJIbHas paboTa

OBUIEE KOJIMYECTBO

YACOB I10O ITPOI'PAMME 34

0.5



11 KVIACC

Tema ypoka

XHUMHUYECKUN JIEMEHT. ATOM.
DnexTpoHHasi KOHQUTypauus
aTOMOB

[Tepuoguueckuii 3ak0H U
IIepunonuyeckas cucrema
XUMUYeCKUX 351emMeHToB /I, 1.
Menneneena, X CBSI3b C
COBPEMEHHOU TEOPUEN CTPOCHHUS
aToMOB. BX0/1Hast KOHTpOJIbHAS
pabora

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX AJIEMEHTOB U
UX COCIMHEHUH I10 TpyIIam 1
nepuojaM. 3HaYCHUE
NEePUOINYECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKHUX JIEMEHTOB
.. Menneneesa B pa3BUTHH
HayKHu

KosnuecTBO 4acos

K
Beero OHTPOJIbHBIE
padoThI
1
1 0.5
1

IIpakTHyeckue
padoThI

Jara
H3yYEeHUsS

DJIEKTPOHHBIE
nudposbie
o0pa3oBare/ibHbIE

pecypchl



Crpoenue BemiecTBa. XUMHUECKas
CBSI3b, €€ BHBI;, MEXaHU3MBI
o0pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

BanenTHOCTS.
DNEeKTPOOTPULATENIBHOCTbD.
Crenenn okucienus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

ITonsarue o JUCIICPCHBIX CUCTEMAX.
VicTuHHbBIE U KOJTOUIHBIE
pactBopbl. MaccoBas 1o
BEIIECTBa B pacCTBOpE

Knaccudukarus 1 HOMEHKIaTypa
HEOPraHUYECKUX COEAUHEHHUI.
['eneTnueckas cBsA3b
HEOPraHUYECKUX BEILECTB,
pPa3IMYHBIX KJIACCOB



Knaccudukanus Xummueckux
peaKkuil B HEOPraHU4YECKON U
OpraHU4YeCcKON XUMHUH. 3aKOH
COXPAaHEHUS MacChl BEILIECTB;
3aKOH COXPaHEHUs U IIPEBPAILCHUS
SHEPrUM NMPU XUMUYECKUX
peaknusax

CxopocTts peakiun. O6paTumbie
peakuu. XUMUYECKOE
paBHOBECHE

[TpakTrueckas padora Ne 1.
«BrustHIE pa3NIUYHBIX (HaKTOPOB
Ha CKOPOCTb XMMUYECKOM
peaKum

DNEKTPOTUTHYECKAS
nucconmaryd. [Toasatue o
BOIOpOoHOM ToKka3arene (pH)
pactBopa. Peaknuu noHHOTO
obmeHa. ['uaponu3 opranudecKkux
Y HEOPTaHUYECKUX BEIIECTB

OKHCIIUTENBEHO-BOCCTAHOBUTENBH
bie peakuuu. [lonstue 06
AJIEKTPOIN3E PACIUIABOB U
pacTBOpPOB COJNEN



KontponsHas pabota mo pazaeny
«TeopeTnueckre 0OCHOBBI XUMUW»

MeTamisl, UX MOJIOKEHUE B
IIepunonuueckoit cucreme
XUMUYECKUX 35ieMeHToB /I, 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoenwus aromoB. Oomue
(u3MYeCcKre CBOMCTBAa METAJIJIOB

CIu1aBBI METAJLIOB.
DNEKTPOXUMUYECKUH PsiT
HaIpsKEHUN METaJUIOB

XHUMHUYECKHE CBOUCTBA
BaXHEHMIINX METAJUIOB (HaTpHil,
KaJInii, KaJbIIUM, MarHui,
AIFOMMHMI) U UX COETUHEHUM

XUMHYECKHE CBOMCTBA XpoMma,
MeIIM B UX COCTMHECHUH

XHUMHYECKHE CBOMCTBA ITMHKA,
JKeae3a U UX COCTMHECHUH

ITpaxTrueckas padora Ne 2.
"Pemenue skcriepuMEHTAIBHBIX
3aja4d o teme «Metamibn"



HemeTannsl, ux MOJIOKEHIE B
IIepnonnyeckoit cucreme
XUMHUYeCKHuX 3j1eMeHToB /I, 1.
MeHeneesa 1 0COOEHHOCTH
CTPOEHUS aTOMOB

Pu3nYeCcKue CBOMCTBA
HEMETAJJIOB. AJIIOTpONUs
HEMETAJIJIOB (Ha MpUMepe
KHCJIOpoAa, cephl, pocdopa u
yIiepoaa)

XHUMHYECKHEe CBOMCTBA raJIOTeHOB,
CephI U UX COCTMHEHUI

XUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 UX COeTUHCHHIA

XUMHYECKHE CBOMCTBA yITIEPOJA,
KPpEMHUA U UX COGHI/IHCHI/If/'I

IIpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U X COEAUHECHUI

O000111eHNE U CHCTEMATH3AIUS
3HaHUH 10 TeMe «HemMeTamnbs.
Brruucienust mo ypaBHeHUSIM
XUMHYECKUX PEAKIHI 1
TEPMOXUMHUYECKUE PACUETHI



[TpaxTrueckas padora Ne 3.
«Pemienne dKkcepruMEeHTAIBHBIX
3aga4 o treMe "Hemeramie"»

KontponpHas pabora no remam
«MeTame»y 1 «Hemetamien)

Heopranuueckue u opraHuueckue
kucnotel. Heopranuueckue u
OpPraHUYeCKHEe OCHOBAHHUS

AmM@oTepHbIe HeOpraHMYeCcKHe 1
OpPraHUYECKHE COCIUHEHUSI.
I'eneTnueckast cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB

Pones xuMun B o0ecrieueHnu
AKOJIOTUYECKOW, SHEPTrEeTUYECKOU U
MUIIeBON O€30MaCHOCTH, Pa3BUTUN
MEHUIIMHBI

[Ipencrasnenus: 06 oOmuUx
HayYHBIX PUHIIATIAX
MPOMBIIIIJICHHOTO TIOJTYYCHUS
BaXHEHIIINX BEIIECTB

YenoBek B Mupe BELIECTB U
MarepuaiioB. torosas
KOHTpOJIbHAs paboTa

0.5



W

XuUMHA U 300pOBbE YEIOBEKa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT’PAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

* Xumus, 11 xinace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

AxknmonepHoe obmiectBo «M3marensctBo «IIpocBemenne

METOIUYECKUE MATEPUAJIBI JJISA YYUTEJIA

1. T'abpuensn O. C. Xumus. Metoanueckoe rnocodue. 10 kimacc. ba3osrii
YPOBEHB: yueOHOE TTocobue i oo1eoOpazoBarenbHbIx opranu3aiuii / O. C.
I'a6puensn, U. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpocBenienne.

2. I'abpuensn O. C. Xumus. [IpoBepounbie 1 KOHTpOIbHBIE padoThl. 10 Kiacc.
ba3oBbIit ypoBeHb: yueOHOE mocodue Jijist 00111e00pa3oBaTeIbHBIX
opranuzanuii/ O. C. I'abpuensu, U. B. Tpury6uak M.: [IpocBemienue.

3. l'abpuensan O. C. Xumusa. Metoaudeckoe nocodue. 11 knacce. bazoBbiit
YPOBEHB: yueOHOE ocobue i oo1eoOpazoBarenbHbIx opranu3anuii / O. C.
I'a6puensn, U. B. Akcénosa, 1. I'. OctpoymoB. — M.: [IpocBenienue.

4. I'abpuensu O. C. Xumus. [IpoBepounsie u KOHTpoNbHBIE paboThl. 11 Kiacc.
ba3oBbIil ypoBeHb: yueOHOE mocodue Jijisi 00111e00pa3oBaTeIbHbIX

opranuzanuii/ O. C. I'abpuensn, U. B. Tpury6uaxk M.: [IpocBemienue.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HMHTEPHET

1. https://resh.edu.ru/subject/

2. https://www.yaklass.ru/

3. http://school-collection.edu.ru/
4. https://prosv.ru/

5. https://foxford.ru/

6. https://hij.ru/

7. http://www.fipi.ru

8. http://himege.ru/

9. https://scienceforyou.ru/

10. https://myschool.edu.ru/






