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[Ipenmer (kypc) Xumus

Kiacc 10-11

OOmiee 4ncio 4acoB, OTBEAEHHBIX UL U3y4YEeHHUs Kypca , cocTaBisier 68 dyacoB : B 10 kimacce — 34
gaca vacoB (1 gac B Henmemio), B 11 kimacce — 34 gaca (1 gac B Hezemio)

Cocrasien B coorBercTBuU ¢ OenepanbHoll pabouei mporpaMMoi o mporpaMmMe y4eOHOro
npeaMera «Xumus.ba3oBeli ypOBEHBY.
YueOHukm:

1.I'abpuensH O.C., OctpoymoB U.I'., Cnagkos C.A.,Xumus, 10 kacc AKIMOHEPHOE
obmmectBo «M3narenscTBO «IIpocBemmenuey, 2023

2T"a6puensa O.C., OctpoymoB N.I'., CnaakoB C.A., Xumus, 11 xknacc AkuroHepHoe
obmectBo «M3narenscTBO «IIpocBemenuey, 2023

CocraBuTEND:
W3arymnaes M.X.
YYUTENb Teorpaduu U XUMUU



IHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE CpeaHero oOmiero oo0pa3zoBaHUs
paszpaborana Ha ocHOoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit @eaepauun», TpeOOBaHUN K pe3yJibTaTaM
OoCBOCHHs (eaepanbHOil 00pa3oBaTENbHOM MPOTPAMMBI CPEIHEro O0OIIero
obpazoBanuss  (DPOII  COO), npencraBiaeHHsix B DexepanbHOM
rocyapcTBeHHOM oOpa3oBarenbHOM craHmapre COO, ¢ yu€rom Konnenmmu
npenojaBaHus  yd4eOHOTro  mpeamera «XuMUS» B 00pa3oBaTeNbHBIX
opranmzanuax  Poccuiickor ~— depepauun,  peaM3yOIIMX  OCHOBHBIC
oOpa3oBareibHbIe TPOrPAMMBI, © OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BuTUs
Bocniutanuss B Poccuiickoit ®enepanuu Ha 1nepuon go 2025 ropa»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pab0TKe MpOrpaMMbl IO XUMHUHU, K ONPEIETIECHUIO
oOmel crpaterud OOy4Y€HHs, BOCHHMTAHHMS W Pa3BUTHS OOyYarouIuXxcs
cpeacTBamMu ydeOHoOro mpeamera «Xumus» misg 10-11 kimaccoB Ha 6a30BOM
YPOBHE  COCTaBWJIM  KoHUenTyadbHble mnoyiokenuss @PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEeH, COAEpKaHUs, pPE3yJbTaToB OOYyYEHHUS H
TpeOOBaHMI K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpPraHU3alllK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXXUT 3aBEpILAIOIIMM 3TAalOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. ODTHU LIEHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB MPUPOAbI, (POPMUPOBAHUS MHMPOBO33PEHUS U OOIIEH
KyJbTYpbl YEJIOBEKA, a TaKXe€ HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHMS K
CBOEMY 3/I0pPOBbIO U IPUPOAHOM cpene. Peanuzyercs xumudyeckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUSI CpPEACTBAMHU
y4eOHOTro nmnpeameTa «XUMHUSA», COAEpPKAHUE U IOCTPOECHHUE KOTOPOro
ONpeJeNieHbl B MIPOrpaMMe MO0 XUMHUHU € YYETOM CHelU(PUKH HAYKU XUMUH, €€
3HAYEHUs B MO3HAHUM MPUPOJIBI U B MATEPUAIBHON KU3HU OOILIECTBA, a TAKXKE C
y4€TOM OOIIMX 1eNell M MNPUHLMUIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE
COCTOSIHUE€ CHCTEMbl cpeAaHero obmiero obOpasoBanusi B Poccuiickoit
denepann.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAaeT 0COOYI0 poib B
COBPEMEHHOW IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMUPOBAHHE PaAlMOHATIBLHOIO
HAyYHOT'O  MBIIUIEHUS, B CO3JaHUE LIEJIOCTHOTO IMPEACTABICHHUS 00
OKpY’KalollleM MHpE KaK O €JUHCTBE NPUPOAbI U YEJIOBEKa, KOTOPOE
dopMHpyeTCs B XMMUM Ha OCHOBE IOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa
OKPY’KaloIllero MUpa, OCO3HAHUS B3aUMOCBSI3H MEXK/y CTPOCHHEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMHM HayKaMH, XUMUS
CTaJla HEOThEMJIEMOM YacThbIO MHUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYy/Ja M KU3HU KaKJ0ro wieHa odmectBa. COBpeMEHHAs] XUMHUS
KaK HayKa co3uJaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha
peuieHre riao0agbHbIX MPOOJEM YCTOMYMBOIO pPAa3BUTHSA YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUUYECKOW, MHUIIEBOM, SKOJOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/10POBbSI.

B cootBeTcTBUM C OOIIMMH LEISIMH M MNPUHUMIIAMU CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 06a30BbIN



YPOBEHb W3YYE€HUS1) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO
NOATOTOBKY  oOydarouuxcsi,  HEOOXOJMMYIO UM  JUIi  BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIOYEHHUS B KU3Hb COLIMYMA,
OpOJOJDKEHUsE 00pa3oBaHMsS B  Pa3IUMYHbIX O00JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBasiolIuMU  TIpeIMeTa «XUMUS» SBISIIOTCA  0a30Bble KypChl —
«Oprannueckas xumus» U «OOIIass U1 HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HaHUH M0 HEOPTraHWYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUM U3 oO1Ien
XUMHUH) U OpraHu4eckoil xumuu. @opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH MIPU
U3YYEHUM TpeIMeTa O00ecleuynBaeT BO3MOXKHOCTb PAaCCMOTPEHHSI BCEro
MHOT000pa3usi BEIIECTB HA OCHOBE OOILMX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaep:xkanusi KypcoB — «Oprannyeckas xumusi» u «O0mas u
HEOopraHuveckas XuMmus» c(HOpMHpPOBaHA B MPOrpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO IMOAXOJAa K H3YYEHHUIO Y4YeOHOro marepuajia U o00yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUM HA  ONPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XUMHUHU BEIIECTBA
paccMaTpUBaOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPTraHHYECKUX
COCAMHEHNH, a TAKX€ HAa YPOBHE CTEPEOXUMHUYECKHUX M DIIEKTPOHHBIX
IpeacTaBlieHud O cTpoeHuu BemiecTB. CBeneHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAaX JAlOTCSI B PAa3BUTUM — OT YIJIEBOJOPOJIOB JIO  CIIOXKHBIX
OMOJIOTUYECKHM AaKTUBHBIX COeQuMHEHUWH. B Kypce opraHuyeckod Xumuu
NOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTaBICHUS O XHWMHYECKOW CBS3M,
KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHMS], O XUMHUECKON PEAKIINH.

ITon HOBBIM yIrJIIOM 3peHHs B mpeaMere «Xumus» 0a30BOro ypOBHSA
paccMaTpuBaeTCSd M3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIETro 00pa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJIOTMYECKHUE CBEIEHHUS O BELIECTBAX U
XuMHuYeckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OO0Ias 1 HeopraHudeckas
XUMUSD» 00YyYarolMMCs MPEAOCTaBIsAETCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJ0JIOIMYECKUX
NO3ULHUHI, TIIy0KE MOHATh UCTOPUUECKOE M3MEHEHHE (DYHKIMI 3TOro 3aKOHa —
oT 00001IaroNIel 10 OOBACHSIOMEH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMM O BaXHEHIIMX BEIIECTBAX, MX COCTaBe,
CTPOCHUH, CBOWMCTBAX W INPUMEHEHHUH, & TAKXKE O XMMHUYECKUX PEAKUHUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMM COJEP)KAaHMS, HWMEIOUIMMH KYyJIbTYPOJIOTHUYECKUH H
OPUKJIAJAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U
XUMHHM C JPYTMMM HAayKaMH, DAacKpbIBalOT €€ pPOJIb B IIO3HABATEIBHOM H
IPAKTUYECKOMN NEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKECHHUS
K Ipolleccy TBOpPYECTBA B OOJACTHM TEOPUM M MPAKTUYECKUX MPUIIOKECHHM
XUMUH, T[OMOTalOT BBITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX NpoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU
OCMBICIIMBATh HMH(MOPMAIMI0O W NPUMEHATh €€ Ui TOINOJHEHUS 3HaHW,
pElIEHNs] MHTEJUIEKTYyalIbHbIX M OJKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3ama4y. B nenom copepkanue yuyeOHOro npeamera « XUMHsD AAHHOTO YPOBHS
U3y4YeHUs] ~ OPUEHTUPOBAHO  HAa  (QopMHUpoBaHME Yy  OOydaromIuxcs
MHUPOBO33PEHYECKOI OCHOBBI JUIsl TOHUMAaHUs (DUITOCO(PCKUX HAEH, TAKUX KaK:
MaTepuaJbHOE  €IMHCTBO HEOPraHMYECKOIO M OPraHMYEeCcKOrOo  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB X COCTABOM M CTPOEHUEM, TO3HABAEMOCTh



IPUPOAHBIX SBJICHUN IMyTEM SKCIEPUMEHTA U PELIEHUS MPOTUBOPEUUN MEKITY
HOBBIMM (paKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUIEHUMH DHKOJIOTMYECKUX NpodiieM, a Takxke npodiem cOepexeHus
SHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3JAHUSI HOBBIX TEXHOJOTMH U
MaTepHaJIoB.

B maHe pemenuss 3amad  BOCHUTAHMS, pPAa3BUTHUA M COUMAIM3aLUU
oOyyJaronuxcsi MPUHAThIE TPOrPAMMONM MO XMMHH MOAXOAbl K ONpPENEIECHUIO
colepKaHUs W TOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHI, HMEIOIMX O0a30BOE€ 3HAUYECHHE IS
pPa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PpELIEHUs NpoOJieM, TOMCKa, aHalu3a |
00paboTku  UHPOpMAIUU, HEOOXOAMMBIX ISl NPUOOPETEHUsT  OMbITa
IPAKTUYECKON U MCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMHUU KaKk Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHHUs, TaK W Ha YPOBHE CpeaHero oO0uero oo0pa3oBaHus, MOpU
ONpEJEICHUN COAEPKATEIbHOW XapaKTEPUCTUKHU LEJed H3y4YeHHs MpeaMeTa
HaAIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJAULMOHHO MPHU3HAETCS
dbopMupoBaHHE OCHOB XHMHYECKOM HayKu Kak o0O0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHUSA, IMPAKTUYECKOM JESATENIbHOCTH YEJIOBEKAa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOWYECKOW TOYKM 3pPEHHUsI TaKOU
NOAXOJ K ONPENENCHUI0 LeJed W3y4YeHHs] MpeAaMeTa SIBISETCS BIIOJIHE
ONpPaB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUs IVIaBHBIMHM LEISIMHU U3Y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) saBustroTcs:

o (¢opMupoBaHHE CHUCTEMbl XHUMHUYECKUX 3HAHUW Kak BakHeEHIen
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOPOH JIeKaT KIIOUEBbIE MOHATHS, (YHIAMEHTAIbHBIE 3aKOHbI M
TEOpUU XHMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHE M MOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBJICHHUS,;

o (QopMupoBaHME W pa3BUTHE NPEICTABICHUNA O HAay4YHBIX METOAAX
NO3HAHUS BEIIECTB M XHUMHUYECKUX pEAKIM, HEOOXOIUMBIX IS
OpUOOPETEHHs] YMEHUN OPHEHTHPOBAaTbCA B MHUPE BEIIECTB U
XUMUYECKUX SIBJIEHUH, UMEIOIIMX MECTO B IMPUPOAE, B MPAKTUUECKON U
TIOBCEIHEBHOM JKU3HMU;

e pa3BUTHME YMEHUH U CIOCOOOB  JACSATEIBHOCTH, CBSI3AHHBIX C
HAOJIIOICHUEM U OOBACHEHHMEM  XUMHUYECKOIO  JIKCIIEPUMEHTA,
cOO0JII0ICHUEM TMPaBUII 0€30MMacCHOT0 0OpaIlleHUsI C BEIIECTBAMU.

Hapsiny ¢ sTuM, conep:kaTelibHas XapakTepUCTHKa LeJIed U 3ajad
U3Yy4YEeHUs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEJIHEro OOILEero
oOpazoBanus. CerofHsi B NMpenoJJaBaHui XUMUU B OOJIbIIEH CTENEHU OTIAETCS
OPEANOYTEeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHus  OoOydeHws,
OPUEHTHPOBAaHHOM Ha TMOJrOTOBKY BBIMYCKHMKa 001Ie00pa3oBaTeIbHOM
OpraHu3alliM, BIJIAJCIOIEIO HE HAa0OpOM 3HaHWM, a (QYHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOIO MOJIY4YEHUs 3HAHUI
Y IPUMEHEHUS UX B PEaIbHOM KU3HU JIJISl PEILICHUS MPAKTUYECKHUX 3a/1ay.

B cBs3u ¢ 3TUM npu U3ydYEHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOIEEe
3HaYeHUE MPUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

aganTanys OOy4YarolIMXCs K YCIOBUSAM JWHAMHYHO pPa3BUBAIOLIETOCs
Mupa, (OPMUPOBAHME HWHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSTEIBHOMY  TMPHUHSITHIO
TPaMOTHBIX PEHICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYAIlUsX, CBS3aHHBIX C
BEIIECTBAMH U UX TPUMECHEHHUEM;

dopMupoBaHre y OOyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETECHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JI1 Pa3IMYHBIX BUIOB
JNEATeNIbHOCTU:  pellleHus TpoOjeM, TOUCKa, aHaiu3a U 00padOTKH
uHpopMaly, HEOOXOMUMBIX JJISI NPUOOPETEHHUS OIbITa JIEITeIIbHOCTH,
KOTOpasl 3aHMMaeT BaXHOE MECTO B MO3HAHUU XMMHH, a TAKXK€ ISl OLIEHKH C
NO3ULUKA 3KOJIOTMYECKOW O€30MacCHOCTU XapakTepa BIMSHHUS BELIECTB H
XUMHUYECKHUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00y4YarIMXCs: CIOCOOHOCTH CaMOCTOATENbHO NPHOOPETATh
HOBBIE 3HAHUS MO XMMHHU B COOTBETCTBHUHM C XHU3HEHHBIMH MOTPEOHOCTSIMH,
UCTIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU HJSl TOUCKA |
aHanu3a Y4yeOHOW MW HAay4YHO-NONYJSIPHOM HMH(OpManuM XHMHYECKOIO
COJIEp>KaHUS;

dbopMupoBaHHEe U pPa3BUTHE Y OOYYaIOMIMXCS aCCOLUUATHUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HaONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBbIE OCOOCHHO HEOOXOMUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJCHIUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHWE Yy OOydYaromuxcs YOeKIEHHOCTH B TYMaHUCTHYECKON
HANpPaBIEHHOCTH XUMHHU, €€ BAKHOW POJU B pPEHICHUU TI00aTBHBIX MPOoOIeM
paIoHaIBHOTO MPUPOIOIIOIB30BAHNS, TIONOTHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEepe)XKHOTO OTHOILIEHUS K TPUPOJIE U CBOEMY 3JIOpPOBBIO, a TaKXKe
NpUOOpPETEHHST OMbITa HCIIOJIB30BAHUS TONYYCHHBIX 3HAHWWA JUISI TIPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM miiaHe cpeaHero oOmero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOro ypoBHS BXOJUT B COCTaB MpeAMeTHON obnactu «EctecTBeHHO-
Hay4YHBIC TTPEIMETHD».

OO6miee ynciao 4acoB, OTBEACHHBIX ISl M3YyYEHHUs] XUMHHM, Ha 0a30BOM
YPOBHE CpeAHEro odmiero oopa3zoBanusi, coctanisieT 68 yacos: B 10 kinacce — 34
yaca (1 gac B Hemenro0), B 11 knacce — 34 vaca (1 gac B Heienio).



COIAEPKAHUE OBYUEHUA
10 KUIACC
OPI'TAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMHUHU

[Tpenmer opraHMuecKor XuMuUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE
B NIOJIyYEHHH HOBBIX BELIECTB U MaTepHUasoB. Teopus CTpOEHUS] OPraHMYECKUX
coenuHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJOXKEHUA. CTPYKTypHBIE
(GopMysbl OpraHMYeCKHX BellecTB. ['omMosorus, usomepus. XUMUYECKask CBS3b
B OPraHUYECKUX COEJIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienue 0  KiIaccupuKauuh  OPraHMYECKUX  BELIECTB.
HomenknaTypa opraHnyeckux COeIMHEHUM (CUCTEeMaTUYEeCKas) U TPUBHAJIbHBIC
Ha3BaHUs BaKHEHUIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHWE ¢ 00pa3llaMM OPraHMYEeCKHUX BEIIECTB M MaTepUallaMH Ha MX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OPraHMYECKHUX BELIECTB, HAONIOJCHHE H
ONMKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIECHUIO OPraHUYECKUX
BEILIECTB IPU HarpeBaHuu (IJ1aBjieHue, 0OYTrJIuBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUH psad. MeTraH W 3TaH —
OpOoCTEUIINE MPEACTAaBUTENHN aJIKaHOB: (PM3HUYECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMEUIEHUs] U TOPEHMs), HAXOXKJICHWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKHUI pssl. DTUIIEH U NPONUIIEH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, TUApPATALUM, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BaxHEHIINE
XUMHUYECKHUE CBOICTBA (peaxuus MOJIMMEPU3AIIUN). [Tomyuyenue
CUHTETUYECKOr0 KaydyKa U pEe3HHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH ps.
ALlETWIIEH — TPOCTEUIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOMCTBa  (peakuuu  TUIPUPOBAHUS,
raJIOreHUPOBAaHUS, TUAPATALIUN, TOPEHUS ), TIOJTYyUYEHUE U TPUMEHEHUE.

Apensl. benzoun: coctaB, cTpoeHue, GU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHUpoBaHUS W HUTPOBAHMS), NOJYYEHHE M IPUMEHEHHUE.
Tonyon: cocmae, cmpoenue, usuueckue u XumuuecKue ceolcmeda (peaxyuu
2aN02EHUPOBANHUA U HUMPOBAHUS), noJayuenue u npumeHnerue. TOKCHUHOCTb
apeHoB. ['eHeTnuyeckas CBs3b MEXIY YIJIEBOJOPOJAMH, MPUHAJICKAIIUMH K
Pa3JIMYHBIM KJIACCaM.

[IpuponHbIE MCTOYHUKHM YTIIEBOAOPOAOB. [IpHpOAHBIM Ta3 W IOIyTHBIE
He(Tauble Ta3pl. HegTh u e€ npoucxoxaenue. CnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEpPMHUYECKHI, KaTaJuTU4YeCKui), nmupoaus. [IpogykTsl
nepepabOTKM He(PTH, HX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHHbIl yroib 1 NPOAYKTHI €ro nepepadoTKH.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHHWE C O0pa3uaMy IUIaCTMAcC, KayuyyKOB M PE3UHBI, KOJUIEKIIMU
«Hedptb» u  «VYroap», MOJETUPOBAHUE MOJEKYJ  YrIE€BOJOPOJIOB U



raJIOr€HONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKOW pabOThl: MOIyYEHHUE
STUJICHA U U3YyUYEHUE €Tr0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIUH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

Kucnopoaconep:xamnue oprannieckue coeAnHeHHs

[IpenenbHble ONHOATOMHBIE CIHUPTHl. METAaHOA W ATaHOJ: CTPOCHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA (peaklUMM C aKTUBHBIMU METaJJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOAHbBIE CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaToMHble CHHUPTHI. OTWIECHIVIMKOJIb M TJHMIEPUH: CTPOECHHE,
¢u3nueckue M XHMHYECKHE CBOMCTBA (B3aMMOJEHCTBHUE CO IICIOYHBIMU
MeTalJlaMH, KaueCTBEHHasl peaklusi Ha MHOTOaTOMHbIE cIUpThI). [lelicTBue Ha
opraHusM uenoeka. [[pumeHenune rauueprHa 1 3TUIICHTJIMKOJIS.

@deHos: CTPOCHHE MOJIEKYJIbl, (U3UYECKHUE U XUMUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ilpumenenue penona.

Anpaerunibl U kemowusi. DoOpManbIEruj, aleTalbIErua: CTPOECHHE,
(du3nuecKre U XMMHUYECKUE CBOWCTBA (PEaKMU OKUCIEHHSI U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIMH), IOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeneibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas H
YKCYCHasi KUCJIOThL: CTPOEHHUE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
o0mme [Uisi  Kjacca KUCIOT, peakuus »Tepuukalnuu), IMOIyYEeHUE U
npuMmeHeHue. CTeapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTaBUTEIN BBICIIMX
KapOOHOBBIX KHCJIOT. Mbula Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX
MOIOILIEE IEUCTBHE.

CrnoxHble 3(Hpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢pupoB. Kupsl. ['maponus xupoB. IlpumeHeHue Kupos.
buonoruueckas poJib :KUpPOB.

YrneBoawl: coctaB, Kiaccupukanus yrieBogoB (MOHO-, JU- U
nonucaxapunbl). [roko3a — mnpocTediuii MoHOcaxapuj: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOEICTBHUE C
ruapokcugom Menu(Il), okucienne ammuayHbiM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIFOKO3bl), HAX0XKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouosornueckas poib. Dorocunre3. OpykTo3a Kak U30MeEP TIHOKO3bI.

Kpaxman u nemirono3a Kak npupojiabie nojuMepsl. CTpoeHue Kpaxmaia u
HEeJUTI0JI03bl.  PU3NYeCKHe M XMMHYECKME CBOMCTBA Kpaxmaja (THApOJIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
IpoBe/iIeHHEe, HAOII0/IEHUE U OMUCAaHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLUU OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIMIICpUHA C
ruapokcugom Mmeau(Il)), anpaernnoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rugpoxcumom wmenu(Il), B3aumopeicTBue kpaxmana ¢
MOJIOM), TMPOBEACHHE MPAKTUYECKOM pabOThI: CBOICTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaun.

Bbluucnenuss mo ypaBHEHUIO XHUMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIUH IO H3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOAYKTOB
peakiun).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OPraHUYECKHUE  COEIUHEHHS.
®duznyeckue U XUMHUYECKUE CBOWCTBA aMUHOKHUCIOT (HAa MpUMEpE TIIUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTubl.

benku kak nmpupojHbIe BHICOKOMOJIEKYJIApHbIE coequHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAS CTPYKTypa OENKOB. XMMHUYECKHUE CBONCTBA OEIKOB:
TUIPOJIN3, IEHATYpAaLlMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCnepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUN:
HAOJIIOICHUE M ONUCAHWE JEMOHCTPALIMOHHBIX ONBITOB: JIEHATypalusl OeIKOB
IIPU HarpeBaHUU, IBETHHIE PEAKIIUU OEIJIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHH S

OCHOBHbBIE  TOHATHS XMMHHM  BBICOKOMOJIEKYJSIPHBIX  COEIMHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMHU, CPEIHSS
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUI — OJIMMEPU3ALIUSL U TTOJTMKOHICHCALIMSL.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, KayuyKoB.

MexnpeaMeTHbIE CBS3H.

Peasmzannss MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumun B 10 kJjacce OCYIIECTBISETCS 4YEpe3 MCIOJIb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATHUI, TaK M TMOHSATUH, SIBISIOLIUXCS CUCTEMHBIMU
JUISL OTAENBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTI'O 1IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHblE TMIOHATUSA: SIBJIEHWE, HAay4yHbId (aKT,
TUI0TE3a, 3aKOH, TEOPHsl, aHaju3, CUHTE3, KiacCU(UKAlMs, MEePUOJAUYHOCTD,
HAOJII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOICIINPOBAHUE.

®duzuka: Marepus, DSHEpPrus, Macca, aToM, D3JIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BELIECTBA, (PU3MUECKUE BEIUUYHUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEUIECTB B OpraHuU3Me,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKU, YIJIEBOJbL, KUPBI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, IOJIE3HbIE HCKOMAeMbIE,
TOIUIMBO, PECYPCHI.

TexHoJorus: NUIIEBbIE MPOIYKThI, OCHOBBI PalMOHAIBHOIO MUTAHUA,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETUYECKUE NPEnapaThbl, MaTepuabl
U3 UCKYCCTBEHHBIX U CUHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIIASA N HEOPT'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XUMUYECKUM DJIEeMEHT. ATOM. Sapo aroma, HW30TOIBI. DJIEKTPOHHAS
0005104Ka. DHEPreTUUYECKUE YPOBHU, OAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH paclpeAesieHUs AIEKTPOHOB N0 OpOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DINEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnognuecknii 3akoH u llepuonnueckas cucremMa XHMHYECKHX
anementoB J. WM. MenneneeBa. CBfA3b NEPUOAMYECKOTO 3aKOHA W



[lepnognueckort cucteMbl xumuyeckux dsyemeHToB [[. WM. MenneneeBa c¢
COBPEMEHHOW TEOpPHEH CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00Opa3yeMbIX MMHU MPOCTBIX MU CIOKHBIX
BEIIECTB [0 TpynIaM M MEpUOJaM. 3HAYEHHUE IEPUOJNYECKOrO 3aKOHA B
Pa3BUTHH HAYKHU.

Crpoenue BeliecTBa. XHWMHUYECKash CBSI3b. BUIBI XHUMHUYECKOW CBA3U
(KOBaJIeHTHAsl HETIOJISIPHAS U MOJIsIpHAsi, MOHHAsA, MeTaJIIn4YecKas). MexaHu3mbl
00pa3oBaHUsSI KOBAJIEHTHONW XHMMHYECKOMW CBA3M (OOMEHHBI H JOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BajeHTHOCTh. DJIEKTPOOTPUILIATEIBHOCTD.
Crenenb okucneHus. oHbl: KATUOHBI U AHUOHBI.

BemecTtBa MOJNIEKYJNSPHOTO M HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HNbl  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsitTue o nucnepcHeIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanuss ~ HEOpraHMYECKUX  COEAMHEHMIA. Homenknarypa
HEOPraHWYEeCKUX BelEeCTB. ['eHeThueckas CBsI3b HEOPraHMYECKUX BEIIECTB,
IpUHAAIEKAIIMX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuus. Krnaccupukanmuss XMMHUYECKMX peakiuil B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB,
3aKOH COXPAHEHHMSI U MPEBPALICHUS JHEPTUU IPU XUMUYECKHUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX  (PaKTOPOB.
OOparumble peakuuu. XUMUYECKOe paBHOBecue. PDakToOpbl, BIUSAIOIIME Ha
COCTOSIHME XUMHUYeCKOro paBHOoBecus. [Ipunnun Jle [latense.

Onektponutuyeckas auccouuanus. CuUllbHbIE M cJa0ble AJIEKTPOJIUTHI.
Cpena BOOHBIX pacTBOPOB BEWIECTB: KUCAsA, HEUTPaIbHas, IETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUN:
nemMoHcTpauus tabnui «llepruoguyeckas cucreMa XMMHYECKUX 3ieMeHTOB /1.
W. MenpeneeBa», n3yuyeHue Mojelield KpUCTAJUIMYECKUX PEIETOK, HAOI0IeHHE
U OINHMCAaHUE JIEMOHCTPAIlMOHHBIX W JIA0OPATOPHBIX ONBITOB (pa3iloKEHHE
NIEPOKCHJIa BOJAOPOAA B MNPHUCYTCTBHUM KaTalaU3aTopa, ONPEACIICHUE CPEIbI
pPacTBOpPOB BEIIECTB C IOMOIIBI0 YHUBEPCAJIBHOIO HWHIMKATOPA, PEAKLIHH
MOHHOTO OOMEHa), MPOBEJACHHUE MPAKTHUUECKOW padoThl «BiusHuUe pa3audHbIX
(aKTOpPOB Ha CKOPOCTh XMMHUYECKOU PEAKIIHI.

Pacuérnslie 3anaun.

Pacuétel 1o ypaBHEHMSM XUMHUYECKMX pEaklUHuid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUEThI C MCIOJb30BAHUEM IMOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuyeckas xumusi

Hemeramnbl. Ilonoxkenne HemeramuioB B Ilepuogmyeckonn cucreme
xumuueckux snemeHToB JI. V1. MenzeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMeEpe
KHUCJIOpO/Ia, cepbl, hochopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga U KpeMHHS) U UX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOACOIEPKAIUX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

[IpuMeHeHne Ba)KHENIINX HEMETAIUIOB U UX COEUHEHUM.

Meramnel. [lomoxenne metaiutoB B [leprnoanueckoit cucteMe XUMUYECKAX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3SJIEKTPOHHBIX



000104eKk aToMOB MeTauioB. O0mue pusznueckue cBoiictBa MetamioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUI P HAIIPSHKEHUM METAJIIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX META/IOB (HATpUM, Kalui, KalabIUi,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OO61mume crnocoObl MoJly4eHus: MeTalioB. [IpumMeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIECTB W UX MPEBPAIICHUI:
U3YUYEHUE KOJUIEKIMU «MeTaibl U CIUIaBbD), 00pa30B HEMETAIIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4, HAOJIOJICHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMUHUS C
pacTBOpaMM KHUCJIOT M IIEJI0Yei, KAayeCTBEHHBbIE pEaKIMUd Ha KaTHOHBI
METaJJIOB).

Pacuérnble 3anaun.

Pacuétsl Macchl BeniecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BELIECTBA, MAacce WM O00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEILIECTB,
pacu€rbl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIU
OJIHO U3 BELIECTB UMEET ITPUMECH.

XuMus ¥ KU3Hb

Ponb xuMuu B o0ecreueHnu SKOJOTUUECKOM, YHEPTeTUYECKON 1 MTUIIEBOM
0€30MacCHOCTH, pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOIMIMX HAYYHBIX NPUHIHUIAX MPOMBIIUICHHOTO
MOJIYYEHUS BXKHEUIIIUX BEIIECTB.

UenoBek B MUpe BEIIECTB MU MAaTEPUANIOB: BaXKHEHIIUE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepamuKa,
MaTepualbl JJis JJIEKTPOHUKHU, HAHOMAaTEpHUailbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMmusi U 30pOBbE YEJIOBEKA: MpaBWJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MacHOr0 HCIOJb30BaHUSA MPEnaparoB OBITOBOM
XUMUH B TTOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzaumss MeXnpeaMETHBIX CBSI3€M MpU  HM3ydyeHUH oOwed u
HEOpraHW4ecKorM Xumuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HUCIOJIb30BAHUE
KaKk OOIIMX ECTECTBEHHO-HAYUYHBIX MOHATHHI, TaK M TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO01ue ecTeCTBEHHO-HAay4YHbIC MTOHSATHS: HAYYHBIN (DaKT, rumnoresa, 3aK0H,
TEOpHUs, AaHaJIU3, CHUHTE3, KIaCCU(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.

@dusuKa: mMarepus, SHEPTHs, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUOAKTUBHOCThb, MOJIEKYyJIa, SHEPreTUYECKUN YpPOBEHb,
BELIECTBO, TeJIO, O0BEM, arperaTHo€ COCTOSHME BELIECTBA, (PU3NYECKUE
BEJIMYMHBI U €JIUHULIBI UX U3MEPEHHUS, CKOPOCTh.

buonorusa: knerka, opraHu3M, -JKocucTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepasibl, TOpPHBIE TMOPOJbI, TOJIE3HBIE HCKOMAeMBbIE,
TOILIMBO, PECYPCHI.

TexHomnorus: XUMHUYCCKasa IMPOMBINIJICHHOCTD, MCTAJIyprusi,
IMpOn3BOACTBO CTPOUTCIIbHBIX MaTcpualioB, CEIBCKOXO03HCTBEHHOE
IMpOn3BOACTBO, UIIcBas IMPOMBINIJICHHOCTD, q)apMaHCBTI/ILIGCKaSI

IMPOMBINIJICHHOCTD, IIPONU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIApPaTOB, IMMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOIPAMMBI IO
XMMHMN  HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHHMA

JIMYHOCTHBLIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBAHMS K pE3yJbTaTaM OCBOEHUS
00yyaroImMUMHUCA MPOrpaMM CpeIHEero o0iero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeJIMETHbIM M MNpeaMeTHbIM). HayuHo-MeToaumueckoil OCHOBOM IS
pa3pabOTKH MJIaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrPAMM CPEIHETO OOLIEr0
00pa3oBaHUsl SBISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-IEATENLHOCTHBIM IMOJXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeaMeTa « XUMHs» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHUs BbIJIETICHBI CIEAYIONIUE COCTABISIONIME:

OCO3HaHWe O0YyYarOUIUMHUCS POCCUHCKOM TIPpaKJaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

LEJICHANPABICHHOE PAa3BUTUE BHYTPEHHHX YOEKIEHUN JIMYHOCTH HAa
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYyKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIIMMH LETOCTHON
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HaJIMYME MPABOCO3HAHUSA DSKOJIOTMYECKOW KYJIbTYpbl U CIOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KM3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMera «XUMHs JOCTUTalTCs B
€IMHCTBE YYEOHOM M BOCIUTATEIBHON [EATEIbHOCTH B COOTBETCTBUM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU U UJeallaMi POCCUICKOI0 IPa)KJaHCKOI0 00IIeCcTBa, MPUHATHIMU B
oOLIecTBe HOpMamMu U IpaBUJIAMH TOBEAECHHSI, CIIOCOOCTBYIOIIMMH MpoLeccaM
CaMOIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yyarommxcsl.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c()OPMHUPOBAHHOCTh ONbITA MO3HABATEIBHON W MPAKTUYECKOM JEeATEIbHOCTH
oOy4Jaronmxcs o peayn3ali TPUHATHIX B OOLIECTBE LICHHOCTEN, B TOM YHCIIE
B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUS:

OCO3HaHUsl  OOy4YalOIIMMHUCS  CBOMX  KOHCTUTYLMOHHBIX MpaB U
0053aHHOCTEM, YBa)KEHUS K 3aKOHY U MPABONOPAJIKY;

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATENBHOCTH MNPU CO3JAAHHUH
y4€OHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATENIbHBIX 33]1a4, BHIIOTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMAaThb M NPHUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI IpYTUX MPU aHAJIU3€ Pa3Iu4HbIX BUAOB YUEOHOU NEATENbHOCTH;

2) MaTPHOTHUYECKOr0 BOCIIMTAHUS

LHEHHOCTHOTO OTHOIIEHHS] K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBaXXEHUSI K IMPOILIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
IPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUXKEHUS HAYKU €CTh PE3yJbTaT



JUIMTENIbHBIX ~HAOJIIOJICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
NOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

MHTEpECa M TMO3HABAaTEJIbHBIX MOTMBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3ze  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEICHHS;

CHIOCOOHOCTH ~ OIIEHMBaTh CHUTyallUH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJIEHUE U MOCTYIKHA CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUI ITHX
MOCTYIIKOB;

4) popMupoOBaHMS KYJbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3J0poBOoro M 0Oe3omacHOro oOpa3a KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (DPHU3UUYECKOMY U
NICUXUYECKOMY 3/10POBbIO;

coOJirofieHUsl MpaBwil 0€30MacHOTO OOpallleHus C BEIIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHJIMBHUIYAIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXKAIOIIKUX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HaHWSl  MOCJIEACTBMM M HENpHUSATUS  BPEOHBIX  MPUBBIYEK
(ynoTtpeOieHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

5) TpyaA0BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B PpEUICHUU MPAKTHYECKUX 3a]ad
COIMAILHOM HAIPABICEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpECcAa K MPaKTUYECKOMY HM3YYEHHIO Mpo(eccuil pa3inuyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMUH;

yBaXEHUS K TpyHdy, JIOIAM TpyJa M pe3yJpTaTaM TpyJdOBOM
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY MHAMBUAYAJbHON TPaeKTOPHUU
oOpazoBaHus, Oyayiied npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB
U IoTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

9KOJIOTMYECKHU 11eJ1IeCO00Pa3HOro OTHOIIEHUS] K MPUPOAE, KaK MCTOUHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS [IO0AJIBHOIO XapakTepa SKOJOTMYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLMATBHOU CpEAbL;

OCO3HaHUsl HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU IS
pelIeHsl BOIPOCOB PALIMOHAIBHOTO IPUPOAOIIONIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIEH
IPUPOAHON CpeJie, YMEHHUS MPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTUYECKUE
NOCJIECTBUA MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMg  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbl, OIbITAa AESITEJIBHOCTU SKOJOTMYECKOM HAINpPaBIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAIIBHOM



NpPaKTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO TMPOTHUBOCTOATH WJICOJOTHUU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeUU(PUKM XUMHUM KaK HayKd, OCO3HaHUSI €€ poju B
GbopMUPOBAHUM PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU 1IEJIOCTHOIO
npeACTaBIeHUs 00 OKPYXKAIOIIEM MUPE KaK O €MHCTBE NPUPOJILI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUU MNpOoOIeM COXpaHEHUS
MPUPOJITHOTO PABHOBECHS,

yOEeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHH [UJII COBPEMEHHOM
IMBWIM3ALUKU: B €€ T'YMaHUCTUYECKOW HAMpaBJICHHOCTH W BAXKHOW POJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUaibHOW KYJIBTYPhI, PEIICHUH TJI00aTbHBIX
npoOJieM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YPHEPreTUUECKOM,
NUIIEBOM M DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAUIIUHBI,
o0ecreyeHnn yCiIoBUil YCHEIIHOIO TPYAa U SKOJIOTHYECKH KOM(POPTHOMN KU3HU
Ka)kJI0TO YiICHA OOIIEeCTBA;

€CTECTBEHHO-HAYYHOU T'PAMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOOB
MO3HAHUS, HCMHOJb3yeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOIb30BaTh TOJIydyaeMble 3HAHUS JUIsl aHain3a W OOBSCHEHUS SIBJICHUMN
OKPY>Kalollero MUpa M MPOUCXOMASIIMX B HEM H3MEHEHUMW, YMEHUS JieNlaTh
000CHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HAY4YHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C IEJIBIO MOJYUYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIBLCKON NS TENHbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUI0 U
caMOoOOpa30BaHNI0, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHWU MO XUMHUU B
COOTBETCTBHHM C )KM3HEHHBIMU MOTPEOHOCTAMU;

uHTEpeca K  OCOOCHHOCTSIM  TpyJda B pa3iIuuHbiXx  cdepax
npo¢eCCUOHANILHON JIEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUS y4e€OHOro MpeaMeTa «XUMUs
Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble i1 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIUXCs
MEKIUCUUILIMHAPHBIE (MeXTpeMEeTHBIE) oOlIeHayYHbIE HNOHSATHA,
OTpa)karollue IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpPAa U CHENU(UKYy METOOB
MO3HAHUSA, WCIOJB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
DHEprus, SBJICHHE, MPOIECC, CUCTEMAa, HAy4YHBIA (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOI0JIeHHe, H3MEpPEeHHE,
AKCTIICPUMEHT U JPYTHE);

YHUBEPCAIbHbBIC y4eOHbIe JeCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETYyJATHBHBIC), oOOecrneunBarone (HopMuUpoBaHHE
(GyHKIMOHATBHOM IPAMOTHOCTH M COLIMATILHON KOMIETEHITMU 00yYaronnxcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHYECKME 3HAHWA W  YHUBEpCAIbHBIC
y4eOHBIC JICUCTBUS B MO3HABATEIIFHON M COIIMAIBLHOM MPAKTHKE.



MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHHUE YHHUBEPCAJIbHBIMU
y4eOHbIMU  [1O3HABATEIbHBIMH, KOMMYHUKATUBHBIMU M  PETYJISTUBHBIMU
JEUCTBUSIMU.

OBnageHue  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TNO3HABATEJbHBIMH
AefiCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh M aKTyalM3UpoBaTh MpoOJIeEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNsaTh LENU NEATebHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTHb pE€3YyJbTaThl JAESITENIBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCII0JIb30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JTOTUYECKOTO MBIIIICHUS —
BBIICJIATh XapaKTEPHbIC MPU3HAKH MOHATUI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JI30BaTh COOTBETCTBYIOIINE MOHATHUS JIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB
U SIBJICHUI;

BbIOMpATh OCHOBAaHUA M KPUTEPUM I KJIACCHU(PUKALMH BEUIECTB U
XUMHUYECKUX PEaKIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXIYy HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTbH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, NEIyKTUBHBIE, IO
AHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKIIOUEHUS;

OPUMEHSATh B  MpPOLECCe TO3HAHUS, HCHOJb3yE€MbIE B  XUMUU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIENH, MpPeoOpa3oBbIBaTh  MOJIEIbHBIC
OPEICTaBICHUS — XUMUYECKUA 3HAaK (CHUMBOJI) DJJEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XHMMHYECKOM pEAKUUU — IMpPU PEIICHHH Y4eOHBIX
NO3HABATEIbHBIX M MPAKTUYECKUX 3aJa4, MPUMEHSTh Ha3BaHHbIE MOJEJIbHbIC
IPEICTABIICHUS JUIsl BBISIBICHHS XapaKTEPHbIX NPU3HAKOB M3Y4YaeMbIX BELIECTB
Y XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIeI0BATEIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHHUS BEIECTB U XUMHUYECKUX
peaKkuui;

dopMynupoBaTh LEIM M 3aJayd  HUCCIENOBaHUS, HUCIOJIb30BaTh
NIOCTABJICHHBIE M CaMOCTOSTENbHO C(OPMYJIHPOBAHHBIE BONPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHUIA;

BJIAJCTh HAaBbIKAMU CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHMS M MPOBEICHUS
YUYEHHUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAONIOAATh 3a
XOJIOM  IMIpoliecca, CaMOCTOSATEIbHO MIPOTHO3UPOBATH €r0  pe3yJsbTarT,
dbopmynupoBath 0000IIEHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yNbTaTOB HCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

OpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEA0BATENLCKOW M IPOEKTHOU
JESATENbHOCTH, MPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJIOB pEIICHUs MPAaKTUYECKHX 3a/lay, MPUMEHEHHIO pPa3JIMYHbIX
METOJIOB [TO3HAHHS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B PANIMYHBIX HCTOYHHMKAX HHPopMauuu (Hay4dHO-
NOMyJisipHasl JIMTepaTypa XUMHYECKOTO COJIEp’KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHATM3UPOBATh HHPOPMALIMIO PA3IUYHBIX BUIOB U (hOopM



NpEICTaBIICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTh  H
HENPOTUBOPEUYHBOCTb;

(bopMyIMpOBaTh 3aIIPOCHI M IPUMEHSAThH PA3JIMYHbIE METO/IbI IPU MOUCKE U
orOope uHPOpMALMKM, HEOOXOAUMON JJid BBINOJIHEHUS YYEOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

npUOOpETaTh OMBIT UCIOJIb30BaHUS WH(YOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY IMpPEICTaBICHUS
uH(popmaimu (cxeMsbl, rpaduKu, JuarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayeCTBE CpEACTBA Mpu padoTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYeCKue) 3HAKM W CHUMBOJBI,  (GopMysbl, aOOpeBUATYpHI,
HOMEHKJIATYpy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HarJIIJHOCTH.

OBiageHne yHMBepPCAIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/IaeMOM TEMbl B XOJ€ Juajora
W/WIM JUCKYCCUH, BBICKa3bIBaThb WAEH, (OPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJIOKEHHOH 3a1a4H;

BBICTYIIATh C MPE3CHTALUEN Pe3ybTaTOB MO3HABATEIbHON JEATEIbHOCTH,
NOJIYYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MpHU
BBINIOJIHEHUHM XMMHUYECKOIO JKCHEPUMEHTa, MPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4YaeMbIX BELECTB, pealii3alii y4eOHOro NpoeKTa u
(opMyIMpoOBaTh BBHIBOBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MyTEM
COrJIacOBaHUs MO3ULUI B X0/1€ 00CYX AEHUS U OOMEHAa MHEHUSMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSATENbHOCTh, OINpeAesis €€ Leld W 3aJadd, KOHTPOJUPOBaThb W MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MPEJIaraéMblii ajJrOpUTM JCHCTBUU TpH
BBINIOJIHEHUM Y4YE€OHBIX M HCCIEAOBAaTENIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ PexTUBHBIA CNOCOO MX pElIeHHs ¢ Y4ETOM MOJIyYEHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHX PEAKLIUIX;

OCYIIECTBIIAATh ~ CAaMOKOHTPOJb  CBOEM  JIE€ATENBHOCTH HAa  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

NNPEIMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XuUMUSD)
OTpaXaroT:

c(OpMUPOBAHHOCTD MPEACTABICHHI O XMMHYCCKON COCTABIIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIUM XHMHHM B TO3HAHUU SIBICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUSI U KYJAbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUS] MPaAKTUYECKUX
3a1a4 UM SKOJOTMYeCKH OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CpEJIE;

BIIQJICHUE CUCTEMOW XMMHUYECKMX 3HAaHWH, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAIONINE TMOHATUS (XUMUYECKUI DSJIEMEHT, aTOM, JJEKTPOHHAas
o0osoyka aroma, MOJIEKYyJla, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,



XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpalIEHHAas),
MOJIb, MOJISIpHAas — Macca, MOJSIPHBIA  OOBEM,  YIJIEPOJHBIA  CKEJET,
(yHKUMOHANBHAS TpyNIa, paaukan, H30MEpHUs, H30MEpPbI, TOMOJIOTHYECKUI
psi, TOMOJIOTH, YTJI€BOJOPOJbI, KUCIOPOA M a30TCOJAEPKAIUE COEIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS );
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI OpraHnueckux BeuiectB A. M. Bytieposa,
3aKOH COXPAaHEHMsI MACChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHHUA, JIeXKallhe B OCHOBE IOHHMAaHUS
OPUYUHHOCTH U CHCTEMHOCTH XHWMHMUYECKUX SBJICHUH, (DaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYYEHHUH U OE€30IaCHOM HCIIOIb30BaHUU
BKHEUIINX OpPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOW AESATEIBHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISABIATh XapaKTEPHbIE MTPU3HAKKU MOHATHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIHUE MOHSITHUS
[P ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLCHU OPraHUYECKUX COCIMHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIsi
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpALIEHHOI)
GopMyn OpPraHMYECKHX BEIIECTB W ypPaBHEHUH XHMHUYECKHX pEaKLUi,
U3TrOTABJIMBATh MOJEIIM MOJIEKYJI OPraHUYECKUX BEIIECTB JUISl MIUTFOCTPALIMH UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH IPUHAIIIEKHOCTh U3yUEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBY M CTPOEHHUIO K OINpPEAeTIEHHOMY
KJIacCy/Tpynne COeIMHEHUU (YriaeBOAOPOJIbl, KUCIOPOJA W a30TCOAEpXKalIHe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHMs), JaBaTh MM Ha3BaHUA IO
cucremarnueckoi HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TPUBUAJIbHBIC
Ha3BaHUS OTJEJbHBIX OPraHWYECKUX BELIECTB (ITWIIECH, MPONWIEH, aleTUJIEH,
ATUJICHIJIMKOb, TIMUEPUH, (PeHOII, (popManbaeru, aueTaibIeru, MypaBbHHAas
KHCIIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAs KHCJIOTa, CTEapHMHOBAsl KHCIIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPEAENATh BUIbl XUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHSI NMPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytnepoBa nansi 0OBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAacChl
BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMI  XapaKTepu3oBaTb COCTaB, CTPOEHHE,
¢u3nyueckrue U XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPONUJIECH, aleTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H30/1, METaHOJI, STAHOJ, YTHUJICHTJIUKOJIb,
[JIMLEPUH, (EHOJI, alleTalIb/IETU, MypaBbUHAs U YKCYyCHAsl KUCJIOTHI, IIIHOK03a,
Kpaxmayu,  LEeII0JIO3a,  AaMUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepHU30BaTh MCTOYHUKHU
YTJIEBOJIOPOJIHOTO ChIpbsSl (HE(PTh, NPUPOJHBIA Ta3, Yyrojib), CHOCOOBI MX
nepepadOTKU U MIPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCIEHHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIECTBA WM MPOAYKTa
peaklMH MO HW3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJIHOTO M3 HMCXOJHBIX
BELLECTB MJIU MPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOUN 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4YHOr'0 MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH ITPU U3YUEHUH BEILLECTB
U XUMUYECKUX  sIBJEHUU  (HaOJIOJIEHHE, U3MEpPEHHE, OIKCIICPUMEHT,
MOJICJIMPOBAHMUE), KCMOJb30BATh CUCTEMHBIE XMMHYECKHE 3HAHUS UL
OPUHATHS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CHUTyalUsiX, CBA3AHHBIX C
BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh ~ YMEHHMH  CcOOMIOaTh  IpaBWjia  IOJIb30BAHUS
XUMUYECKON MOCYyJoi M JabopaTOpHbIM O0OpYJOBaHUEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATh XUMUYECKUN
AKCIIEPUMEHT (IIPEBpAILEHUS OPraHMYECKHX BEIIECTB IPU HArpeBaHUM,
NOJIy4EHHE JTHJIIEHa M M3Y4YEHHE €ro CBOWCTB, KayeCTBEHHbIE peakUuu
OpraHUYeCKUX BEUIECTB, JEHATypalusi OEJIKOB NpU HarpeBaHUM, IBETHBIE
peakuuu OEJIKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpalieH ¢ BEIEeCTBAMH M J1a0OpaTOpHbIM OOOpPYAOBaHUEM, IPEICTABIATH
pe3yibTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuid U (HOpPMYJIUPOBATh BBIBOJBI HAa OCHOBE JTHUX
pe3yibTaToB;

c(OpMUPOBAHHOCTh YMEHUI KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOMU
uH(popmanuu, IHTepHET 1 Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh MpaBWa  HKOJOTUYECKHU
1eJIeCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEISAX
COXpaHEHUsI CBOETrO 370POBbS U OKPY>KArOUIel NPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JEHMCTBUS HA JKUBbIE OPraHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHMMas cMmblca nokazarens [1/IK, noscHATe Ha npuMepax crocoObl
YMEHBUIEHUS U TPEIOTBPAIECHHUs] MX BPEJHOTO BO3ICHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUTsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/J0POBbS: YMEHUE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CHA0OBUASIIMX OOYyYarolMXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiins ngnga  3anucu
XUMUYECKUX (GOPMYIL.

11 KVIACC

[IpenmerHble pe3yibTaThl OCBOEHUs Kypca «OOIas v HeopraHudeckas
XUMUSD OTpaxkaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOMW KapTUHBI MHpA, POJU XHMHHU B TO3HAHUU SIBJICHUMN
npuposibl, B (GOPMUPOBAHMU MBIIUICHUSI U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOJAMMOM sl PEIICHUS] MPAKTUYECKUX
3aJlad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XMMHUYECKMX 3HAaHWM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aTOM, U30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, UOHHAs, METAJUIMYECKas, BOJIOPOJIHAS), KPUCTAIIIMUECKas



pemeéTKa, TUIIbl XUMUYECKUX PEAKLINMI, PACTBOP, AJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS] ITUCCOLMALMS, OKHUCINTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peaklUuy, XUMUYECKOE PaBHOBECUE); TEOPUH U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON aucconuanuu, nepuoauyeckui 3akon [{. . Menneneena,
3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHECHMS W IPEBPALICHUS
SHEPIrUU MPU XUMUYECKHX PEAKLUSAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKAE 3HAHMSA, JIeXKAlMe B OCHOBE ITOHUMAaHUS
OPUYUHHOCTH U CHCTEMHOCTH XHWMHMUYECKUX SBICHUH, (DaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYYEHHUH U OE€30IaCHOM HCIIOIb30BaHUU
BAKHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTHUUYECKON JESATENbHOCTU
YEJIO0BEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIATh XapaKTEPHbIE NTPU3HAKKU MOHATHMH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE ITOHSATHS
IIPY ONIMCAaHWH HEOPTaHWYECKUX BEIIECTB U UX ITPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY IS
coctaBieHusl (OpMYJ BEUIECTB W ypPaBHEHUH XMMHUYECKUX PpEaKIHid,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanmbHble Ha3BaHHUS
OTJIEJIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHblid ra3, yrieKuciblid ra3, aMMuax,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTbh, MUThEBAS COJA, IUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUW OINpPEAENATh BaJEHTHOCTb M CTENEHb
OKHCIICHHUS] XUMAYECKUX DJIEMEHTOB B COCIMHEHMAX PA3JIMYHOTO COCTABA, BUJ
XUMUYECKON CBs3U (KOBaJE€HTHasl, MOHHAs, METAJUIMYECKas, BOJOPOJHas) B
COCAMHEHNAX, THUN KPUCTAIIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA
(aToMHas1, MOJIEKyJIsIpHAs, HOHHAs, METaJUIMYECcKasi), XapaKkTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh IPUHAIEAKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBY K OINpPEAEIEHHOMY Kiaccy/TpyIie
COEIMHEHHH (TpOCThlE€ BEIIECTBA — METaulbl M HEMEeTallbl, OKCH/IbI,

OCHOBAHMSI, KUCIOTbI, aM(pOTEPHBIE THPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKpPBIBATh CMBICI NEPUOJUYECKOTO 3aKOHA
JA. W. MengeneeBa W AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX dyeMeHTOB |—4 mnepuonos Ilepuoanyeckoil CHCTEMBI
xumuueckux snementoB JI. Y. MenpaeneeBa, ucnonb3ys MOHATUSA «s-, p-, d-
AJIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKHUE  YPOBHW»,  OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XUMHUYECKHUX JJIEMEHTOB U HUX
COEAMHEHNH N0 nepuoaam u rpynnam llepuoandeckoil cucteMbl XMMUYECKUX
anemeHToB [l. 1. MeHeneena;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKUE CBOMCTBA HEOPTaHMYECKHWX BELIECTB Pa3jMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE NEHETUYECKOW CBSI3M MEXIY HEOPraHMYECKUMHU
BELIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTb YMEHHUS KIaCCU(PUUUPOBATH XUMUYECKUE PEAKIIUH 110
Pa3IMYHBIM MPU3HAKAM (YMCIY UM COCTaBY pearupyrouiux BELIECTB, TEIIOBOMY
3 dekTy peakiuu, N3BMEHEHUIO CTEIIEHEN OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH
peaKklMH, YYaCTHIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHUHN COCTABIISITH YPABHEHUSI PEAKIUI pa3IMUHbIX
TUIIOB, TOJHBIE M COKpPAUIEHHBIE YpaBHEHUS pEaKlUHMil HOHHOro OOMeHa,
YUHTBIBAsA YCIOBHUS, PU KOTOPBIX 3TU PEAKUUU UAYT 0 KOHIIA;



c(OpMUPOBAHHOCTh YMEHHWI MNPOBOAMTH PEAKIMH, IOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BEUIECTB, Paclo3HABATh
ONBITHBIM  NYTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUW PACKPHIBATH CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKUUA TOCPEJACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OajlaHca 3TUX peaKIuii;

c()OPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM pEakuuu OT pa3IMYHbIX (PAKTOPOB; XapakTep CMEICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUSA (IPUHIUIT
Jle IllaTense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BATh XUMHUYECKHE MPOLECCHI,
JeXKalllie B OCHOBE MPOMBILIJIEHHOTO MOJIYYEHHUs] CEPHOM KUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYyYHBIX MPHUHIMIAX U
AKOJIOTMYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAMTH BBIYHMCIIEHUS C UCIIOJIb30BAHUEM
HOHSTHUS «MAccoBasi 10JI BEIIECTBA B pACTBOPE», 00bEMHBIX OTHOLLIEHUI ra30B
OpyU XMMHUYECKHX pPEaKUUsAX, Macchl BeElleCTBA WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce MWIM OOBEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIIOBOrO 3((deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHHMsI MacChl BELLIECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOAaTh  IpaBWiIa  IOJIb30BAaHUS
XUMUYECKON MOCYyJoi M JabopaTOpHbIM O0OpYJOBaHUEM, a TaKXKe IpaBuia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATh XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0KEHUE NEPOKCUAA BOJIOPOA B IPUCYTCTBUM KaTaJIU3aTopa,
ONpeJeNeHue Cpelbl PAcTBOPOB BELIECTB C IOMOLIBIO YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3NIMYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaklMM, peakiMd HOHHOro OOMEHAa, KaueCTBEHHBbIE pEaKUuu Ha cyibdar-,
KapOOHAaT- U  XJOPUA-aHMOHBI, HA  KAaTHUOH  aMMOHHS,  PEIICHHE
AKCIIEPUMEHTAJBHBIX 3afad 1o Ttemam «Metamey u «Hemertamney) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTH NpU OOpallleHuH ¢
BELIECTBAMU M J1A0OPATOPHBIM OOOPYAOBAaHUEM, NPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEpUMEHTa B (pOpME 3alMCH YPAaBHEHHI COOTBETCTBYIOLIUX
peakuuii 1 popMyIMpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUI KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOMU
KOMMYHHUKauu, THTEepHET U IpyTrux);

c(hOpMUPOBAHHOCTh ~YMEHHMM  COONIOJaTh TpaBWJa  HKOJOTUYECKHU
1€JIeCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOW JEATEIBHOCTH B UEISAX
COXpaHEHUsI CBOETrO 370POBbS U OKPY>KAarOUIEl NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HAa >KUBBIE OPraHU3Mbl ONPEJEIEHHBIX BEIIECTB,
noHuMast cmbicn nokazatenss [IJIK, mnosicHAT Ha mnOpumepax CrocoObl
YMEHBUIEHUS U TPEIOTBpAICHHs] MX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUTsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/J0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB U
XUMHYECKUX SIBICHMUIA;



JUISL CIIETIBIX W CIA0OBHUASIIIMX OOYyYarolmMXCsi: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiins ngnga  3anucu
XUMUYECKUX GOPMYIIL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

HanmMmenoBanune
pa3aesioB U TeM
NMPOrpamMmbl

KoanuecTBO 4acoB

KoHnTtpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBIE (HU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4eCKOM XMMHUHU

1.1

IIpenmer
OpraHn4YeCcKOn
xumuu. Teopus
CTPOEHUS
OpraHU4ECKUX
coennHeHn A. M.
byrneposa

Uroro no pazaeny

Paspnen 2. Yriaesoaopoansl

2.1

[Ipenenvubie
YTJIEBOJIOPOIBI —
aJIKaHbI

2.2

Henpenenbusie
YTI€BOAOPOABIL:
aJIKEeHBI,
aJIKa/IuEHBlI,
AJIKUHBI

23

ApomaTtudeckue




YTIIE€BOJOPOJAbI

IIpuponusie
HUCTOYHMKHU

24 3 1
YTIIEBOIOPOAOB U

uXx nepepadoTka

Uroro no pazaeny 13

Paznen 3. Kuciopoacoaepskanue oprannieckie coeJuHeHUs

3.1 Crouptsl. DeHon 3
ATbIIeTUbI.

30 KapOonossie 7
KHCJIOTBI.

Crnoxuble 3upsbI

3.3 VrieBoabl 3 1

Hroro no pazaeny 13

Pa3znen 4. A3oTconeprkaniue oprannyeckue coeIuHeHus

AMUHEL
4.1 AMUWHOKHCIIOTEL. 3
benku
Wroro no pazneny 3

Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS

IInacTmacchl.
5.1 2
Kayuyxu. Bonokna

Uroro no pazaeny 2




OBULIEE KOJIMYECTBO
YACOB I10
ITPOITPAMME

34




11 KJTACC

HanmenoBanue KosmuecTBo yacos
Ne duekTpoHHbIE (LM pPOBbBIE)
pa3jieioB U TEM KonTtpoibHble IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpaMmMbI padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
11 ITepnonnueckas 3
' cucreMa
XUMHUYECKUX
anemenToB /l. 1.
MenpneneeBa
Crpoenue BeliecTsa.
1.2 Mmuoroo6pasue 4
BELIECTB
XuMuyeckue
1.3 6 1 1
peakuuu
Uroro no pazneny 13
Paspnen 2. Heoprannueckasi Xumus
2.1 Merasnbl 1
2.2 Hewmeranibl 1 1
2.3 CBsi3b 2
HEOPTraHWYECKUX U




OpraHMYeCKUX

BELIECTB

Uroro no pazaeny 17
Pa3znen 3. Xumus v :Ku3Hb

3.1 XUMHS U )KU3Hb 4

Utoro no pazneny 4

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

Ne

~

Tema ypoka

KoanuyecTBo 4acos

KonTpoianHbie
Bcero P
padoThbI

IIpakTHyeckne
padoThbI

Jlara
U3ydeHus

DJIEKTPOHHbBIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchl

[Ipenmer oprannyeckou
XHMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OpraHUYEeCKUX COETUHEHUM
A. M. bytneposa, eé
OCHOBHBI€ MOJOKEHUS

[Ipencrasienue o
Kiaccudukanuu
OpPTaHMYECKUX BEIIECTB.
Homenknarypa
(cucremaTuyueckas) u
TpUBHAJIbHBIE Ha3BaHUS
OpPTaHUYECKUX BEIICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PST

MeraH u 3TaH —
MPOCTENIIINE MPEICTABUTETN
aJIKaHOB




AJIKEHBI: COCTaB U CTPOCHHE,
CBOIICTBA

OTUJEH U MPONUIEH —
IIPOCTEUIINE MTPEACTABUTENH
AJIKCHOB

[Tpaktuueckas padora Ne 1.
«lTomyuenue sTuneHa u
U3yUYeHHE €ro CBOMCTBY»

Ankanuensl. byranuen-1,3 u
MeTunoyTaauen-1,3.
[TommydyeHne CHHTETUYECKOTO
KaydyKa U Pe3UHbI

10

AJIKUHBI: COCTaB U
OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKHM PSI.
AneTuieH — npocTenmii
MPEICTABUTEND AJIKUHOB

11

Brruucnenus o ypaBHEHHUIO
XMMHYECKON peaKIuu

12

ApeHbl: OEH3011 ¥ TOITYOJL.
ToKCHYHOCTH apeHOB

13

I'eneTnueckas CBs3b
YIJIEBOAOPOJIOB,
MIPUHAJIEKAIINX K
Pa3IMYHBIM KJIacCaMm

14

[TpuposHbIE HCTOUHUKH




YIJIEBOJOPOIOB: IPUPOAHBIN
ra3 v MOy THEIC HEPTSIHbIE
rassl, He)Tb ¥ IPOJYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HICTOYHUKH
YIJIEBOAOPOJOB: MPUPOIHBIN
ra3 M NOITyTHBIC HE(TSIHbIE
ra3pl, He()Th U IPOAYKTHI €€
nepepadoTKu

16

KonrponbHas pabora no
pazaeny «YTriaeBogopOab»

17

Hpe;[em,HHe OAHOATOMHBIC
CIIUPTBI: METAHOMI U 3TAHO.
Bonopoanas cBsi3b

18

MHoOroatoMHbIE CIIUPTHI:
OTUJICHIVIMKOJIb U INTHLICPUH

19

DeHOJI: CTPOCHHUE MOJIEKYIIBI,
¢bu3nueckre 1 XUMUYECKHe
CBOICTBA, IPUMEHEHUE

20

Anpaeruapl: GopMaIbaeTU I
U aleTaIbaerua. AlleTOH

21

OnHOOCHOBHBIE MpeeIbHbIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAas U YKCyCHas

22

[TpakTrueckas padora Ne 2.
«CaolicTBa pacTBopa




YKCYCHOHM KHCIIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK
NPECTaBUTENN BBICIITHX
KapOOHOBBIX KHCIIOT

24

Mpblia KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX
MOOIIEE AEUCTBUE

25

CrnosxHbie 3(hUpbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHUCTOT. [ Maponn3 closKHbBIX

3¢pHupoB

26

Kupsr: runponus,
IPUMEHEHHE,
OuosoruuecKast poJib )KUpOB

27

VYTIeBOIBI: COCTAB,
Kiaccudukanus.
Baxuelimme npeacTaBuTeNu:
TJII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
HNPUPOIHBIE ITOITUMEPBI

29

KonTposnbHas padota 1o
pazneny
«Kucnopoaconepxamue
OpraHNYECKHUE COCTUHEHUS»




30 AMUHEI: METHJIAMUH U

AHWINH

AMHHOKHCIOTHI KaK
amM(pOoTepHbIE OpraHUYECKHe
31 COCIMHEHMUS, UX
O1O0JI0TMYECKOE 3HAUCHME.
ITerrtuanl

benkn kak npupoaHbie
32 | BBICOKOMOJEKYJIIPHBIE
COEIMHEHUS

OCHOBHBIE TIOHATHSI XUMHU
33 | BBICOKOMOJEKYJISIPHBIX
COCIMHEHUN

OCHOBHBIE MCTOABI CHHTC3a
34 BBICOKOMOJICKYJIAPHBIX
COCHHHCHHﬁ. HHaCTMaCCH,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJTACC

N

~

Tema ypoka

KoanuyecTBO 4acoB

KonrpoJunHubie
Bcero P
padoThbI

IIpakTH4eckue
padoThI

Jlara
U3y4eHust

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

XUMHAYECKUH DJIEMEHT. ATOM.
DnexTpoHHas KOHPUTYpaLus
aTOMOB

[lepuoauueckuii 3aK0H U
[Tepuoauueckas cucrema
XUMHUYECKHX dj1eMeHToB 1. 1.
MenpaeneeBa, uX CBSI3b C
COBPEMEHHOM TEOpUEl CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX IEMEHTOB U
UX COEJMHEHUI 1o rpymnmnam u
nepuojam. 3HaueHue
NEPUOANYECKOTO 3aKOHA U
CHCTEMbl XMMUYECKUX 3JIEMEHTOB
JA.1. Menneneesa B pa3BUTUU
HayK{

CtpoeHue BelecTBa. XUMUYECKast
CBSI3b, €€ BUIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.




Bonoponnas cBsizb

BanentaocTs.
DIEeKTPOOTPULIATETLHOCTD.
Crenens okuciieHus. Bemectsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

ITonsarue o AUCTICPCHBIX CUCTCMAX.
WcTunHbIE M KOJITIOUHBIE
pactBOpsl. MaccoBas 10J1s
BELIECTBA B pacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernueckas cBsA3b
HEOPraHUYECKUX BELIECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus xuMuaeckux
peaKkuuii B HEOPraHU4ECKOU U
OpraHUYeCKON XUMHUH. 3aKOH
COXPAaHEHUSI MacChl BEILECTB;
3aKOH COXPAHEHHUsI U IPEBPALLECHHUS
SHEPIrUU MPU XUMHUYECKUX
peaKkusax

CkopocTts peakiuu. O0paTumbie
peakuuyu. XMMHUYECKOE
paBHOBECHE

10

[TpakTruueckas padota Ne 1.
«BiusiHre pa3indHbIX (HaKTOPOB




Ha CKOPOCTh XUMUYECKOU
peaKuum»

11

DNEKTPOIUTHYECKAS
nucconuanus. [onsatue o
BOZIOpOAHOM ToKa3ateine (pH)
pactBopa. Peakiium nOHHOTO
oOMeHa. ['uaponn3 opraHm4ecKux
¥ HEOPTAaHWYECKHX BEIIECTB

12

OKUCIUTENBHO-
BOCCTaHOBUTEIIbHBIE PEaKIIUU.
[TonsTue 06 snexTposnze
pacIuiaBoB U pacTBOPOB COJIEH

13

KontponsHas pabota no pasuemny
«Teopernyeckue OCHOBBI XUMHI»

14

MerTanbl, UX IMOJ0XXCHUE B
[Tepunognueckol cucreme
XUMHYECKUX d1eMeHTOoB JI. H.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHwust atomoB. O01ue
duznyeckue CBOMCTBa METAIIJIOB

15

Cru1aBbl METaILIIOB.
DNEKTPOXUMHUECKUN PsifL
HanpsHKeHUH MeTallIoB

16

XuUMHUYeCcKHe CBOMCTBA
BOKHCUIITUX METAIIOB (HATPHH,
KaJIdi, KaJbI[Ui, Maraui,
ATFOMUHHNA) U UX COCTUHEHUI




17

XUMHUYECKUE CBOMCTBA XpoMma,
MeIU U UX COeIUHEHUN

18

XUMHYECKHE CBOMCTBA ITMHKA,
JKelie3a U UX COeTUHEHNN

19

[IpaxTuyeckas padota Ne 2.
"PenieHne 3KCIIEpUMEHTAIIBHBIX
3aj1a4 1no teme «Mertamuibn"

20

HemeTtannel, uX monoKeHHUE B
[Teprnognueckol cucreme
XUMHYECKHUX d1eMeHTOoB JI. H.
MemnneneeBa 1 0COOEHHOCTH
CTPOEHHUS ATOMOB

21

dusnyecKue CBONCTBA
HEMETAJUIOB. AJUIOTPOMHS
HEMETAJUIOB (Ha MpUMepe
KHCIIOpOJa, cepbl, pocdopa u
yIaepona)

22

XuMHYecKre CBOMCTBA raJIOr€HOB,
Cephl U UX COCTMHEHUI

23

XuMH4YecKre CBOMCTBA a30Ta,
dbocdopa 1 Ux CoOeTMHECHUI

24

XUMHUYECKUE CBOMCTBA yIJIEpOa,
KPEMHUS U UX COCMHEHHUI

25

[IpuMeHeHre BaXKHEUIINX
HEMETAJUIOB U UX COCIIMHEHUN

26

O00011eHME U cCUCTEMAaTU3 AU




3HaHu# 1o TeMe «Hemeramnbny.
Brruncnenus o ypaBHeHHUIM
XUMHYECKUX PEAKIUi U
TCPMOXUMHNUYCCKHUEC pvaéTBI

27

[IpakTuyeckas padota Ne 3.
«PGH_ICHI/IG BKCﬂepI/IMeHTaJ'ILHI)IX
3aga4 1o teMe "HemeTtamint"y»

28

KonrtponsHnas pabora no Temam
«Metae» u
«Hemetamnbiy/Beepoccuiickas
IpoBepoyHas pabora

29

Heopranuueckue n opranuyeckue
kuciotel. Heopranumueckue u
OpraHUYECKHUE OCHOBAHUS

30

AmpoTtepHble HEOPraHUYECKUe U
OpraHUYeCKHe COCAMHEHHUS.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHMYECKUX
BEIIIECTB

31

Poine xumun B obecrieueHUH
9KOJIOTUYECKOM, YHEPreTHUECKOM U
IUILEBON O€30MaCHOCTH, Pa3BUTUU
MeIULUHbBI

32

[IpencraBnenus 06 oOmUx
HAYYHBIX TIPUHITAIIAX
TPOMBIIIJICHHOTO TTOJTyYeHHSI
Ba)KHEHIIINX BEIICCTB




33

YenoBek B MUpPE BEIIECTB U
MaTepHaIoB

34

XuMHs U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

1.I'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.,Xumus, 10 kiracc AKIHOHEPHOE
obmmectBo «M3narenscTBO «IIpocBemmenue», 2023

2T"a6puensa O.C., OctpoymoB W.I'., CnaakoB C.A., Xumus, 11 knacc AKmoHepHOe
obmmectBo «M3narensctBo «IIpocBermenue», 2023

METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/
https://myschool.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://myschool.edu.ru/
https://edsoo.ru/
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