MUHUCTEPCTBO IPOCBEINEHUA POCCUUCKON OEJEPALINA
MunucrepcrBo oopasosanusi HoBropoackoii odiactu
KOMMTET 00pa30BaHUsA AAMUHUCTPALMUA XBOMHUHCKOI0 OKpPYyra

MAOQOY «CII c. AuungepoBo»

PACCMOTPEHO YTBEPXJIEHO
neaarornty€CKuM COBETOM IIPUKAa30M JUPCKTOPA
MAOY "CUI c.Anuudeposo” MAOY "CHI c.Aauudeposo”
1 ot «30» aBrycra 2023 T. 78 ot «30» aBrycra 2023 r.
Knucenesa
Bnagnmupos
Ha
PABOYASA ITPOI'PAMMA
(ID 2376410)

yueOHoro npeamera «XuMusi. bazoBbiii ypoBeHb)

u1st ooyygaromuxest 10 — 11 kimaccos

c.Anuugeposo 2023



MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10O XUMHUM Ha YpPOBHE CpeAHEro olmiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUI K pe3ybTaTaM OCBOCHUS
(benepanbHON 00pa30BaTENbHOM MPOrpPaMMbl CPEIHEro 00IIero o0pa3oBaHUA
(®OIT  COO), mnpencraBieHHblx B  DenepadbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM ctangapte COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
yde0HOro mpeaMeTa «XuMus» B o0pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
@denepanuy, pealu3ylOIINX OCHOBHBIE 00pa3oBaTeibHBIE MPOTPAMMBI, H
OCHOBHBIX TMOJOXeHUN «CTpaTeruum pa3BUTHS BocnuTaHus B Poccuiickoii
®enepanuu Ha niepuon 10 2025 roga» (Pacmopsikenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJIXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OMpPEIEICHUIO
oO1elt cTparerun 00y4YeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIINXCS CPEJICTBAMU
ydeOHoro npeameta « Xumus» 115t 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH,
COJICp’KaHMs, PE3yJbTaTOB OOY4YeHHUS] U TpeOOBaHUN K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMOoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON OpTraHU3alliu, SBISETCS HEOTHEMJIEMON YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIONIMM 3TallOM peauM3alud  Ha
COOTBETCTBYIOILIEM €My Oa30BOM YpPOBHE KJIHOYEBBIX LIEHHOCTEW, MPUCYIIUX
LEJIOCTHOW CHCTEME XHMHUYECKOro oO0pa3oBaHMs. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MpPHUPOAbI, (OPMHPOBAHUS MHMPOBO33PEHHUSI U  OOUIEH
KyJbTYpbl YEJOBEKa, a TaKXe€ 3KOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBbIO0 M MPHUPOAHOU cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE
oOyyaroluxcsi Ha YpOBHE CpPEAHET0 O0LIero 00pa3oBaHusl CpeACTBaMH yueOHOTro
npeaMera «XUMHS», COJIEpPKAHME U ITOCTPOEHUE KOTOPOrO OIPEIEIICHBI B
mporpaMme Mo XHMHH C Y4ETOM CcrIenupuKkd HAyKd XUMHH, €€ 3HAYCHHUS B
MO3HAaHUU TPHUPOABI U B MaT€pUATbHOM KU3HM OOIIECTBA, a TAKXKE C YYETOM
o0lMX 1[eled W MPUHLUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero oo1ero oopaszoBanus B Poccuiickoit denepanum.

XUMHSI KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTpPaeT 0CcoOy0 pojb B
COBPEMEHHOW LIMBWJIM3ALMHU, B CO3[JaHUM HOBOM 0a3bl MaTEpUAIbHON KYJIbTYpHI.
Omna BHOCHT CBOH BKJIaJ B (HOPMHUPOBAHHE PAITMOHATLHOTO HAYYHOT'O MBIIILIICHUS,
B CO3/[aHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIEM MHUpPE KaKk O €TUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMUPYETCS] B XMMHUU HAa OCHOBE NMOHHUMAHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY>KAIOIIET0 MHUpPa, OCO3HAHMS B3aHMMOCBSI3U MEXKY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH O0JACTSIMU IPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C APYTMMU €CTECTBEHHBIMH HayKaMH, XUMUs CTaja
HEOTHEMJIEMOM  YacCThIO MHPOBOM  KYJIBTYpbl, HEOOXOJUMBIM  yCIOBHUEM
YCHEIIHOTO TPyJa U JKU3HHU KaKI0ro uieHa obmiecTBa. CoBpeMeHHasi XUMUS KaK
HayKa CO3MJATelIbHAsl, KaK HayKa BBICOKMX TE€XHOJOTMU HAIpaBIICHA Ha PEIICHUE
rI00ambHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOIMYECKON 0€30IIaCHOCTH U OXPaHbI 30POBbSL.

B coorBercTBUM ¢ OOmMMM LEISIMM M NPUHLIUIAMHU CPEAHEr0 OOLIETo
oOpazoBanus coaepkanne npeamera «Xumusn» (10—11 kmaccel, 6a30BbIH ypOBEHb
W3Y4YEHUs1) OPUEHTUPOBAHO PEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM JUId BbIPAOOTKM MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOUEHHS B JKU3Hb COIIMYyMa, MPOJOJIKEHUS
00pa3oBaHUsl B PA3INYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  mipenMetra  «XUMHsD SBISIOTCA  0a30BbI€ KypChl —
«Opranndeckas xumus» U «OOmass ¥ HEOpPraHWYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEpaHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHUH 10 HEOPTraHUYECKOW XUMHH (C BKIIOYEHUEM 3HAHUM U3 OOIIeH XUMUN) U
oprannueckoil xumun. @OpMHUpPOBAHUE JAHHOW CUCTEMBI 3HAHUW MPH U3YUYECHUH
npenMera o0OecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSITHI, 3aKOHOB U TEOPHH XUMHH.

CtpykTypa conepkanusi KypcoB — «Opranudeckass xumusi» u «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IMporpaMMme IO XMUMHUU Ha OCHOBE
CUCTEMHOr0 TMOJX0Ja K H3YYCHHIO Y4eOHOro marepuaja W O0O0yCIJIOBJIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTUEM 3HAHUA HA  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMUU BEIIECTBA
paccMaTpHUBAIOTCS Ha YPOBHE KIIACCHYECKON TEOPUU CTPOEHHUSI OPraHUYECKUX
COCIMHEHMI, a TaKXKe Ha YPOBHE CTEPEOXMMHYECKUX M  IIIEKTPOHHBIX
MpeICcTaBiICHU O cTpoeHud BemecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIIECTBAX JIAIOTCSI B Pa3BUTUU — OT YTJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTUYECKH
aKTUBHBIX COCIMHEHUH. B Kypce opraHnyeckoil XMMHU TMOJIy4aroT Pa3BUTHE
c(OpMHUPOBAaHHBIE HA YPOBHE OCHOBHOT'O OOILEro 00pa30BaHUs NEPBOHAYAIIBLHBIC
MPEACTABICHUS O XUMHUYECKOU CBSI3H, KJIaCCU(PUKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON pEaKIUU.

[logq HOBBIM yriaoM 3peHUs B MpeaMere «XuMush» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3Y4YEHHbIH Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHUs
TEOPETUUECKU MaTepuall U (PAKTOJIOTHYECKHUE CBEICHHMSI O BEIIeCTBaX M
XUMUYECKON peakiuu. Tak, B 9acTHOCTH, B Kypce «OOmas u HeopraHndecKas



XUMUS» OOyYarolmMUMCsl MPEIOCTaBIISIETCS. BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTHYECKUX TO3UIIHH,
rIy0oke TOHSTh HMCTOPUYECKOE HU3MEHEHHE (YHKIMA 53TOro 3akoHa — OT
000011ar01IIeH 10 0OBSICHSAOIICH U TPOTHOZUPYIOIICH.

Ennnas cucreMa 3HaHMM O BaXXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUM, a TAKXKE O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX IPOTEKaHWs JomnoyHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMM COJACPKaHUs, HUMEIOIMMHU KYJIbTYPOJOTHUYECKUM M TPHUKIaTHON
XapakTep. OTU 3HAHMS CHOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSI3M XHMHH C
JIPYTMMHM HayKaMU, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW U MPAKTUUECKOM
JEATENHPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHIO YBAXKEHUS K TIPOIECCY
TBOpYECTBA B 00JACTU TEOPUHU M MPAKTHUYCCKUX MPHUIOKCHUN XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBA3aHHBIX C XUMHEH, KPUTHYCCKH OCMBICIMBATh MH(DOPMAILIMIO H
NPUMEHATh €€ ISl TIONOJIHEHUS 3HAHWM, pPEIICHUS WHTEUICKTyalIbHBIX |
AKCIIEPUMEHTANIbHBIX UCCIIE0BATENbCKUX 3a/1a4u. B 1ieom coaeprkanue yueOHOro
npeaMera «XUMHS»  JTAHHOTO  yYpOBHA  HM3YYE€HUS  OPUEHTUPOBAHO Ha
dbopmupoBaHHEe y OOYYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsSi MOHUMAHUS
bunocodpckux uaeH, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHUYeCcKOT0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BEILIECTB HUX COCTAaBOM U
CTPOCHHEM, I103HABAEMOCTh IMPUPOJHBIX SBJICHUNM MYTEM OHKCHEPUMEHTAa U
pelieHuss TMPOTUBOPEYUH MEXKIy HOBBIMH (aKTaMU W TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHH B PEIICHUU SKOJIOTUYECKUX MPoOieM, a
TaKke MpooJieM COEPEKEHUSI SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUWA U MaTEPUAJIOB.

B rmiane pemeHuss 3amad  BOCNMTAHMS, Pa3BUTUA W COLUAIM3AMHU
oOy4Jaronuxcsi MPUHATBIE MPOTPaMMON MO XMMHH MOAXOAbl K OMNpPEIEICHUIO
COJICp’)KaHUSI M TIOCTPOCHMS TpeAMeTa MpeAycMaTpuBaiOT (GOPMUPOBAHUE
YHUBEPCATbHBIX Y4YEOHBIX JIEHCTBUH, HMEIOMMX ©0a30BO€ 3HAYCHHUE TS
Pa3NUYHBIX BUJOB JIEATEILHOCTH: peUICHUs NpoOsieM, TMOMCKa, aHaiIu3a WU
00paboTku  wHOpMaMK, HEOOXOIUMBIX I  MNPHOOPETEHUS  OIBITA
MPAKTUYECKON U UCCIIEIOBATEIILCKOM AEATEbHOCTH, 3aHUMAIOIIEN BAXKHOE MECTO
B MO3HAHUU XHMHUHU.

B mnpakTuke mnpenogaBaHus XUMHU KaK Ha ypOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMsi, TaKk M Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHus, IIpH
ONPENEIICHUN COJAEP/KATEIIbHOW XApaKTEPUCTUKU LEJIed H3y4YeHUsl MpeIMeTa
HAaIlpaBJIICHUEM I[IEPBOCTENIEHHON 3HAYUMOCTH  TPAAUIIMOHHO  MPU3HAETCS
¢bopMHpOBaHHE OCHOB XHWMHYECKOW HAyKHM KaKk O0O0JIACTH COBPEMEHHOTO



€CTECTBO3HAHUS, MPAKTUYECKON JMEATEIbHOCTH YEJIOBEKa W KakK OJHOro U3
KOMIIOHEHTOB MUPOBOM KyJIbTYypbl. C METOOUYECKOW TOYKH 3PEHUS TAKON TTOAXOL
K OIIPENIEIICHUIO LIeJIEH N3YUYEHUS IIPEAMETA SABJISIETCS BIIOJIHE OIPABJAAHHBIM.

CorylacHO JTaHHOM TOYKE 3pEHUs TJIAaBHBIMHU LEISIMU HU3Y4YEHUs IPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) ssBasItOTCS:

e (opMHpOBaHME CHCTEMbl XMMMUYECKUX 3HAHMH KaKk BaKHEHIIeH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KApTHHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIKYEBbIE MOHATHS, (PyH/IaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE $53bIKa HAyKH, YCBOEHUE W MOHUMAHHUE CYUIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJICHHE C UCTOPHEM
UX Pa3BUTUS U CTAHOBJICHMS;

e (opMupoBaHue u pa3BUTHE MPEACTABICHUHA O HAYYHBIX MeETOAaX
MO3HAHUS BEHIECTB W XUMHYECKHX peakuud, HEOOXOTUMBIX IS
npUOOPETEHUS] YMEHUI OPUEHTUPOBATHCA B MUPE BELIECTB M XUMUYECKUX
SIBJICHU, UMEIOIIMX MECTO B MPUPOJE, B MMPAKTUYECKON U ITOBCEIHEBHON
KU3HY;

e pa3BUTHE YMEHHI U CIIOCOOOB ACSITENLHOCTH, CBSI3aHHBIX ¢ HAOIIOCHHEM
U OOBSICHEHWEM XHMHYECKOrO0 JKCIEPUMEHTA, COOJIIOJICHHEM MpPaBUJ
0e301macHOro oOpaIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuM, copeprkarenbHas XapaKTepUCTUKA LEJIeH U 3a/1a4 U3yYCHHUS
IIpeAMeTa B IpOrpaMme 10 XUMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMU IIPHOPUTETAMU B CHCTEME CpeAHero odmiero oopasoBanus. CeronHs B
OpernofaBaHUM XWMHUM B OodblIed CcTEnmeHHM OTHAETCs  MPEANOuYTeHHUE
IPAKTUYECKOM KOMIIOHEHTE COJAEpKaHUSA OOyYeHHUs, OpPUCHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIMMYCKHHMKA 00I1€00pa30BaTEIbHON OpraHU3allM, BIIAJICIOIIET0 HE
HAaOOpOM 3HaHMM, a (PyHKIMOHAJIBHOH T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOI'O MOJYYEHUS! 3HAHWM U MPUMEHEHHS X B PEaIbHOU JKU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u Cc 3TMM 1Ipu HM3y4YEeHUH NpeaMeTra «XUMHUS» JTOMUHUPYIOIIEEe
3HaYeHHUE NMPUOOPETAIOT TaKUE LENH U 3a]]a4H, KaK:

aganTaius o0ydJarIMUXcs K YCIOBUSM TMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIJICKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSTEIbHOMY PUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsAX, CBSI3aHHBIX C BEIECTBAMM U UX
IIPUMEHEHUEM;

dbopMupoBaHHEe y OOYyYaIOIMMUXCS KIIOUEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIIMI), MMEIOUUX YHUBEPCAIbHOE 3HAYEHUE JUIS Pa3JIMYHBIX BUIOB
JESTeIbHOCTU: PeIlleHusl IpobiieM, MOUCKa, aHayIn3a U 00paboTKu MHpOpMaIuy,



HEOOXOMUMBIX ISl TPHOOPETEHUs] OMbITa ACATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAHUU XUMHH, a TakkKe I OICHKH C TO3HIIHMA
HKOJIOTMYECKON 0€30IacHOCTM XapakTepa BIMSHHUS BEIIECTB M XHMUYECKUX
IIPOLIECCOB HAa OPraHU3M YEeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYaJbHBIX U TBOPUECKHX
CIIOCOOHOCTEH O0YyYarommxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MpruoOpeTaTh
HOBBIC 3HAaHUS MO XUMHUH B COOTBETCTBHHM C JXH3HEHHBIMH MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTUHU JJis IOHMCKA U
aHanu3a y4eOHOM U HAYYHO-TIOMYJSPHOM HMH(OpPMAIMM  XUMHUYECKOTO
COJIep KaHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYalOUIMXCA AaCCOIMATHBHOTO M
JIOTUYECKOTO MBIIUICHHsI, HaOJI0JaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHUU M
MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIHTaHHE Yy oOydaromuxcs yOexAEHHOCTH B TyMaHUCTHYECKOH
HAIPaBIEHHOCTH XHMHH, €€ BaXHOW POJIM B PEIICHWH TIOO0ATBHBIX IMPOOIEeM
paIoOHAIBHOIO IPUPOAOIIOJIB30BAHNS, TOMIOJIHEHHS SJHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUsI IPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOro
OTHOIIEHUSI K NIPUPOJE M CBOEMY 3/J0pPOBbIO, a TaKXKe NPUOOPETEHMs OIbITA
WCIIONIb30BAaHUSl TIOJYUYCHHBIX 3HAHWM IS TPUHATHA TPAMOTHBIX pEIICHUN B
CUTYaIHX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B ydyeOHOM mutaHe cpeaHero oOmiero 0OOpa3oBaHUSA MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOJUT B COCTaB IpeIMeTHON obsactu « EcTecTBEHHO-HAayUYHBIE
PEIMETHD».

OOmiee 4McnO YacoB, OTBEACHHBIX [JIsI M3yUEHUS XUMHH, Ha 0a30BOM
YpOBHE CpelHero obiiero odpazoBanus, coctapiseT 68 gacoB: B 10 kmacce — 34
yaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 yac B Heeno).



COIAEPKAHUE OBYUEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMUM

IIpenmMer opraHuyeckor XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEILECTB U MaTepuaiaoB. Teopus CTPOEHUs OPraHUYECKUX
coenuHeHud A. M. byrtiepoBa, €€ OCHOBHbIE MOJ0XEHUSA. CTPYKTypHbIE
(bopMyIIbl OpraHUYeCcKUuX BemIecTB. ['omMomorus, n3omMmepus. XuMHUECKasi CBSI3b B
OPTraHUYECKUX COCTMHEHUAX — OJJMHAPHBIC U KPATHBIC CBSA3H.

[IpencraBnenue o kiaccuukaluy opraHMueckux BemecTs. HoMmeHkatypa
OpPraHMYECKUX COCAMHEHMH (CHUCTeMaThyecKas) M TpUBHUAJIbHBbIE Ha3BaHMS
BAKHEMIIUX MPEICTABUTENIECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTANBHBIE METOABl HM3YYEHHs BEIIECTB M HMX IPEBPALLICHUM:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYECKUX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOACHUE U
ONIMCAaHHUE JIEMOHCTPALMOHHBIX OIBITOB 110 IIPEBPALLICHUI0 OpPraHUYECKUX
BEIIIECTB IIPU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHUA psia. MeTaH W dTaH —
IpOCTEHIINE NPEICTAaBUTENIN alKaHOB: (PU3MUYECKHME U XHUMHUYECKHUE CBOICTBa
(peakuuy 3aMeUIEHUs] M TOPEHMs), HAXOXJACHWE B MpPHUPOJE, MOIYyYCHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUN PAA. DTUJICH U MPOIUIEH —
MPOCTEUIINE TPEACTABUTENN AJKEHOB: (PU3MYECKHE M XUMUYECKHE CBOWMCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THUJpATAllUM, OKUCICHUS U
NOJIMMEPU3ALIH ), IOJTyYEHUE U IPUMEHEHHE.

Anxamuensl: OyranueH-1,3 u metunOyranuen-1,3: crpoeHue, BaKHEHIINe
XUMUYECKUE CBOMCTBa (peakuus noauMmepusauun). [logyueHrne cCHHTETHUECKOTo
Kay4dyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKUN pA.
AnernneH — NOpPOCTEHIIMM MpEeACTaBUTENb aJKHHOB: COCTaB, CTPOCHHE,
buznueckne U XMMHUYECKHE  CBOWCTBAa  (peakiuu  TUIPUPOBAHUS,
raJIOTeHUPOBAHUS, TUAPATALINN, TOPEHUS), IOTYUYECHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (HU3NUECKUE U XMMHYECKHE CBONCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS), MIOJIy4€HUE U IPUMEHEHUE. T01y0:



cocmas, cmpoeHue, @uauueckue U  XUMUYecKue ceoucmea  (peaxkyuu
2AN02EHUPOBAHUA U HUMPOBAHUS), NoyYeHue u npumenenue. TOKCUYHOCTD
apeHOB. ['eHeTmyeckas CBsA3b MEXAY YIVIEBOJOPOAAMH, NPUHAMICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHU YTIIEBOAOPOAOB. [IpupomHbld Ta3 M TOIyTHBIE
He(TsaHbie Ta3bl. Hedts u e€ mpoucxoxaenune. CrocoObl mepepaboTKu HEPTH:
MEPErOHKa, KPEKUHI (TePMUYECKHM, KaTaIUTHYECKHil), muponu3. IIpoayKTsl
nepepaboTKU HEPTH, X MPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 NMepepabOTKH.

OKCNEepUMEHTAIbHBIE METOJIbl HM3Yy4YEHHs BELIECTB M HX MPEBPALLECHUN:
O3HaKOMJIEHHE C O00pa3laMu IUTacTMAcC, KAay4yKOB M DPE3UHBI, KOJUICKIIHH
«Hedpts» u  «VYroap», MoJenupoBaHHE MOJIEKYJ  YIJIEBOAOPOJOB U
raJIor€HONPON3BOIHBIX, IPOBEICHUE IPAKTUUYECKON PAOOThI: MOIYYEHUE TUIICHA
Y U3YYEHHUE €TI0 CBOMCTB.

Pacuérnrle 3agadn.

Boruncnenuss mo ypaBHEHUIO XMMHYECKOH peakuumu (Macchl, 00b&Ma,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM IPOIYKTa PEAKIMHU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MIPOAYKTOB PEAKIIUH).

Kucnopoacoaepxxamme opranudeckue COeJUHEHUS

IIpenenpHble OJHOATOMHBIE CHUAPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHUYECKHE CBOWCTBA (peakluWyd C AaKTUBHBIMU MeETaJJIaMH,
raJlor€HOBOJIOPO/IAMH, TOpPEHHUE), TMpUMEHEHHE. BoIopoaHblE CBSA3M MEXIY
MOJIEKYJIAaMH CITUPTOB. J{elicTBHE METAHOJIA U 3TaHOJIA HA OPTaHNU3M YeJIOBEKa.

MHOroaToMHbI€  CHOUPTBL. OJTWIEHTJUKOIbL W  [JMIEPUH: CTPOCHHUE,
buznyeckue u XUMHUYECKHE CBOWMCTBa (B3aUMOJEHCTBHE CO IMICTOYHBIMH
MeTajlaMi, Ka4eCTBEHHAasl peakliisg Ha MHOrOaTOMHbIE cnupthl). [leiicTBue Ha
OopraHu3M 4enoBeka. [ Ipumenenue rauuepusa U 3THIICHIIKOJIS.

@deHOoM: CTPOEHUE MOJICKYJbl, (PU3UYECKHUE W XHUMHUYECKHE CBOMCTBA.
TokcuunocTh (perona. [Ipumenenne Genomna.

Anpaerunpl U kemouwvl. DPOpMANBIETHA, ALECTAIBICTUA: CTPOCHHE,
¢u3nyecKkre U XMMUYECKHE CBOMCTBA (pEaklUu OKHMCICHHUS U BOCCTAHOBJIICHMUS,
KauyeCTBEHHbBIE PEAKIINH), TIOJTYyUYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpefeiabHble KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3HUECKHE U XMMUYECKUE CBOMCTBA (CBOMICTBA,
oOmiue A Kjlacca KUCIOT, peakiysl 3Tepu(UKalnm), NOJTyYeHUe U IPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAasl KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX
KHUCI0T. Mbljla KaK COJIM BBICIIUX KApOOHOBBIX KUCIOT, X MOIOIIEE AEHCTBHE.




Cnoxubie 3¢upsl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [ maponus
cnoxHbIX  3upoB. Kupsl. T'maponu3 xupoB. IlpuMeHeHune  KUPOB.
buonornyeckas poJib KUPOB.

VYrneBoabl: cocraB, Kilaccupukauus — yriaeBojoB  (MOHO-, 1U- H
nosncaxapuabl). [10k03a — mpocTedinii MOHOCaxapul: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3UUECKHe ¢ XHMHYECKHE CBOWCTBA (B3aMMOJCICTBHE C
ruapokcuiom Mmenu(ll), okucnenne aMMHadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOYKEHHE TJIIOKO3bl), HAXO0XKJEHUE B MPUPOJE, NPUMEHEHUE,
ouonoruueckas poib. ®otocunTe3. pykTo3a Kak H30MeEP IIIFOKO3BL.

Kpaxman u nemnrono3a Kak NpupoJHbie noauMepsl. CTpoeHue Kpaxmana
uemnono3bl.  dusmyeckne M XMMHUYECKHE CBOWMCTBA Kpaxmana (THApOJIU3,
KayeCTBEHHAas peaklys ¢ HOJIOM).

OKCIEPUMEHTAIBHBIE METOJBI HM3Y4YEHHs BEIIECTB M HX NPEBPALLCHUN:
IIpPOBEJECHUE, HAONIOIEHUE M ONUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: FOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuynoM Menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIIEPUHA C
runpokcunom wmenu(ll)), anpaerunoB (OKHCIEHHME AaMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u rugpokcuaom wmemu(ll), B3aumomelcTBHE Kpaxmana ¢
MOJIOM), TPOBEJICHUE MpPAKTUYECKOW pabOThl: CBOIICTBa pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnrle 3agadn.

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOH peakuumu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM IPOIYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcojeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHUYecKue coequHeHus. Puznyeckue
U XMMHUYECKHE CBOICTBAa aMUHOKHCIOT (Ha mpuMepe MnirHa). buonornueckoe
3HA4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAsl U TPETUYHAsl CTPYKTypa OelKoB. XUMHUECKHE CBOICTBa OEJKOB:
TUJIPOJIN3, IEHATypalusl, KAUeCTBEHHbIE peaKLUu Ha OEJIKu.

OKCIEPUMEHTAIIBHBIE METOJbI HM3Y4YEHHs BEIIECTB M HX NPEBPAILCHUN:
HaOJII0ICHUE U ONHUCAHKUE IEMOHCTPALIMOHHBIX OIBITOB: JACHATYpalus OEIKOB IIPH
HarpeBaHuM, [IBETHHIE PEAKIINN OEIIKOB.

BbicokoMoIeKyJIsIpHbIE COCIHHECHUS

OCHOBHBIE MOHATHSI XUMHUH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTENEHD MTOJIMMEPHU3ALMH, CPEAHSISA MOJIEKYIISIPHAS



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM —
ITOJITMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHs BEIIECTB M HX NPEBPAILCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPraHUYECKOW XMUMUU
B 10 kiacce ocCylIecTBISETCS Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHUM, TaK U MOHATUH, ABJIAKOLIMXCA CUCTEMHBIMU I OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHUSA: ABJICHNE, HAYUHBIN (DaKT, rUmoTesa,
3aKOH, TEOpUsl, aHAJIU3, CUHTE3, KIacCU(UKaIMs, NepUOIUNIHOCTb, HAOIIOICHUE,
U3MEpEHNE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: wmarepus, DOHEpPrusA, Macca, aroM, OJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe€ COCTOSHHE
BEIIECTBA, (PU3NUECKHE BETUYNHBI H SIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTHBHbIE BellecTBa (O€IKH, YIJIEBOMBI, MKHUPBI,
(bepMeHTHI).

['eorpacdus: MuHepasbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIE NCKOMAeMbIe, TOIUIHBO,
PECYpCBHIL.

TexHoyOrusA: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO ITUTAHUA,
MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUUYECKUE IIPENapaThl, MAaTEPUAJIbI U3
HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUN dJeMEeHT. AToM. fapo aroma, H30TONBL. OJIEKTPOHHAS
000JI04Ka. DHEPreTUYeCKue ypoBHH, MOAYPOBHU. ATOMHbBIE opburany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeAeseHusl 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTypalns aTOMOB.

Ilepnognueckuit 3akoH U llepuonnueckas cucremMa XUMUYECKHAX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMepHOANIECKOrO 3akoHa U [lepuoanyeckoi cuCTEMBI
xuMudeckux ssemeHToB J[. . MenzaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMS CBOMCTB XHMHUYECKHX 3JIEMEHTOB H



00pa3yeMbIX MMM MPOCTHIX U CJOXKHBIX BEIIECTB MO TPyINIaM M MEPHUOJIaM.
3Ha4YeHUE MEPUOINYECKOTO 3aKOHA B PA3BUTHHU HAYKHU.

CrpoeHue BemiecTBa. XHUMHYECKasl CBsI3b. BHIBI XUMHUYECKOW CBS3U
(koBaJieHTHasi HEMOJIApHAA U TOJISIpHAs, MOHHAsA, MeTauindeckas). MeXaHu3Mbl
00pa30oBaHUsS KOBAJIGHTHOW XHWMHYECKON CBsi3M (OOMEHHBIA U JIOHOPHO-
akienTopHslil). BomopomHas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTb.
Crenenb okucnenus. MIoHbI: KAaTHOHBI 1 aHUOHBI.

BemectBa MOJIEKYJIIIPHOTO M HEMOJIEKYJSIPHOIO  CTPOCHHs. 3aKOH
MTOCTOSTHCTBA COCTaBa BEMIECTBA. THUIBI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o gucnepcHbIX cUCTEMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
Maccosas 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMyecKas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIACCaM.

Xumnueckass peakuus. Krnaccupukamuss XMMUYECKMX  peakuuid B
HEOPraHUYECKOW U OPraHUYECKOW XHMHHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUs U IIPEBPALLCHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIudHbIX (PakTopoB. OOpaTuMbie
peakuuu. XuUMu4yeckoe paBHOBecue. DaKTOphl, BIUAIOIIAE HA COCTOSIHUE
xuMHu4eckoro paBHoBecus. [Ipunnun Jle [larense.

Onextponutuueckas aucconuanus. CuibHbIE W CIa0ble DJIEKTPOIUTHI
Cpenia BOJIHBIX pacTBOPOB BEUIECTB: KUCIAsl, HEUTpalIbHAs, IIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

DKCNEPUMEHTAIBHBIE METOAbl HM3YYEHHsS] BEIIECTB W HX MPEBPALICHUM:
nemMoHcTpanus tabnuil «lleproguyeckas cucteMa XumMudeckux snemeHTon /1. U.
MenneneeBay, U3ydeHHe MojeNel KPUCTALIMYECKUX PEHIETOK, HAOII0JIeHUE |
OMHCAHUE JIEMOHCTPAIMOHHBIX U  J1a0OpPaTOPHBIX ONBITOB  (Pa3lIOKCHHE
IIEPOKCUIA BOJXOPOJAa B IIPUCYTCTBHM KaTaau3aTopa, ONPENEIICHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBIO YHUBEPCAIBHOIO HWHAMKATOPA, pPEaKIuU
MOHHOTO OOMEHA), MPOBEJCHHE NPAKTUYECKON paboThl «BiusHME pa3inuuHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKON PEaKIIUI.

Pacuérnrle 3agadn.

Pacuétel 1O ypaBHEHHMSIM XUMHYECKHX pEaKkuid, B TOM YHUCIE
TEPMOXUMHUUYECKHUE PACUYETHI, PACUYETHI C KCIOJIB30BAHUEM IIOHATHS «MaCCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus



Hemeramnmel.  Ilonoxenune ©HemeraioB B Ilepuoawdeckoit cucreme
xumuueckux 3nemMeHToB JI. . MeHaeneeBa 1 0COOCHHOCTH CTPOEHHUSI aTOMOB.
dusnyueckre CBOMCTBA HEMETAIOB. AIIOTPONUS HEMETAIOB (HAa MpUMEpE
KHCII0poaa, cepbl, hocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yrmepoma W KpeMHHS) W HMX  COCIUHCHHHA  (OKCHJIOB,
KHUCJIOPOACOICPKALIUX KUCIIOT, BOJOPOIHBIX COSTUHEHMUI).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAJUIOB U X COCTMHEHUIA.

Meramnel. [lonoxenne metaiioB B Ileproanyueckoil cucteMe XUMUYECKHUX
anemenToB /. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O0mme gusnveckue cBoiicTBa MeTawioB. CIutaBsl METAJIOB.
DIIEKTPOXUMHUYECKUN P HAMIPSYKEHUI METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAJIOB (HATPHM, Kalui, KaJabIUH,
MarHuy, allfOMUHUH, [ITHK, XpPOM, JKeJe30, Me/Ib) U UX COCIMHECHUI.

OO6mue crnocoOwl moayueHus: MeTaioB. [IpumeHenne MeTaiioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB U HMX MPEBPALLICHUIL:
U3y4YeHUEe KOJUIEKIMU «MeTamibl U CIUIaBbl», 00pa3IlOB HEMETAIOB, PEIICHHUE
AKCIIEPUMEHTANILHBIX 3aJ1a4, HAOJNIOJACHUE W OINHUCAHHE JEMOHCTPALIUOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOACHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPaAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJJIOB).

Pacuérnbie 3agaum.

Pacuérel Macchl BemiecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacCe WU O00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacué€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CJIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMus " KU3Hb

Ponp xumuu B 00€ClEUEHUM HKOJOTHUYECKOM, SHEPreTUYEeCKON M MUIIEBOM
0€30macHOCTH, Pa3BUTUM MeIUIUHBL. [IOHATHE O HAYYHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMMX HAay4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJTYYEHHS BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUATIOB: BaKHEUIIHME CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHaybl, KpacKd, CTEKJIO, KepamukKa,
MaTepUualibl IJIs AJNEKTPOHUKH, HAHOMATEPHAIIbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.



XuMus U 370pOBbE UEJIOBEKA: IpaBUJia HUCIOJIb30BAHUS JICKAPCTBEHHBIX
MpenaparoB, MpaBwiia 6€30MaCHOTO HUCIIOJIB30BAHUS MPEIApaTOB OBITOBONM XUMHH
B IIOBCEHEBHOW JKU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peamuzamuss  MEXNpEeIMETHBIX  CBSI3€M TNpU  HM3yYCHUH OOMIEH W
HEOpPraHM4eCKOoW XuMuM B 11 Kitacce OCylIeCTBISIETCS Yepe3 UCIOIb30BAHUE KAK
OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK MW TOHSATUN, SBJISIOMIUXCS
CUCTEMHBIMU I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01re ecTecTBEHHO-HAYUHbIE MOHSTHS: HAYYHBIM (DaKT, TUIoTe3a, 3aKOH,
TEOpWsl, aHaW3, CHHTE3, KiIacCu(UKaIus, TEPUOINIHOCTh, HAOJIOECHNE,
AKCIIEPUMEHT, MOJICTUPOBaHUE, UBMEPEHUE, SIBJICHHE.

®du3nka: MaTtepus, SHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HUOH,
M30TOII, PaJIUOAKTUBHOCTh, MOJIEKYJIAa, SHEPT€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PU3NYECKHE BETUYMHBI U CAMHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, OpraHu3M, 3KocHcTeMma, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpPraHu3Me.

['eorpadusi: MuHepasibl, TOpHBIE TOPOIbI, TTOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pECypCHI.

TexHoJIOTus: XUMUYECKAs] TPOMBIIUICHHOCTh, METAJUTYprusi, MPOU3BOCTBO
CTPOUTENIbHBIX MAaTE€pPUATIOB, CEIHLCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MHIIEBas
MPOMBIIIUICHHOCTh,  (hapMaleBTUYECKasi  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHANOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHUHU HA BA30OBOM YPOBHE CPEJIHEI'O OBIIETI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yjibTaTaM OCBOCHUS
OoOy4JaronMMuUcsl MPOTpaMM CpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeAMeTHbIM). HaydHo-meTonnueckoii OCHOBOM ISt
pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI MPOrPaMM CPEIHETO OOIIEro
00pa30BaHUsI SIBJISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOIXO.

B cooTBeTCTBHMU € CHCTEMHO-JEATEIIBHOCTHBIM MOAXOJ0M B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeAaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHus BIIECIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKOM TpakIaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJMYHe MOTHUBAIMH K O0yUCHHIO;

1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOESKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOMIMXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEeIbHOCTH I[EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYUIUMH ETOCTHOMN
CHUCTEME XMMHUYECKOTO 00pa30BaHMs;

HaJMYHE MPAaBOCO3HAHMSI YKOJIOTHYECKOU KYJIbTYPhl U CIIOCOOHOCTH CTABUTH
LIEJIX U CTPOUTH KU3HEHHBIE TUIAHBI.

JINYHOCTHBIE pPE3yNbTaThl OCBOEHUS NpeAMETa «XHUMHS» AOCTUTAKOTCA B
€MHCTBE Y4YyeOHOW U BOCIHUTATEIBHON JAESATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COILMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJeajlaMu POCCUUCKOTO IPa)JaHCKOro OOIIECTBA, MPUHATHIMU B
oOlecTBe HOPMaMU M TMPaBUJIAMU TIOBEACHHS, CIIOCOOCTBYIOIIMMHU ITpOlIeccam
CaMOITO3HAHUS, CAaMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTH
00yyJaroImmxcs.

JIngyHOCTHBIE PpE3yNbTaThl OCBOEHUSA MpeAMETa «XUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA IMO3HABATEIBHOW W MPAKTUYECKOW JeATEIHbHOCTH
oOy4Jaronuxcs o peaju3alii MPUHATHIX B 00111eCTBE IIEHHOCTEH, B TOM YHUCIE B
YacTu:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YJAIOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TPAB M 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOMOPAJIKY;



MPEACTABICHUS] O COIMAIBHBIX HOpPMax M TMPaBWIAX MEKIMIHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESTEIBHOCTH TPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEHICHUH y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITTOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHsI, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YUCOHOU MEATECILHOCTH,

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAay4HOMY HACIEIUIO
OTE€YCCTBECHHON XUMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OO0JIACTH TEOPHH M IPAKTHYECCKOTO
MPUMEHEHUsI XUMHUHU, OCO3HAHHUSI TOTO, YTO JIOCTHKEHHUS HAYKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOACHUHM, KpPOIMOTJIMBBIX OKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca W II03HABATEIBHBIX MOTHBOB B TIOJYUCHHUH W TOCIEAYIOIIEM
aHanu3e MHPOPMAIMH O TEPEAOBBIX TOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJICHUS;

CITOCOOHOCTH OIICHUBATH CUTYAIllH, CBSI3aHHBIC C XUMUYCCKUMH SIBICHUSMU,
Y PUHUMATH OCO3HAHHBIC PEUICHUS, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHMBATh CBOE MOBEJICHHME W TMOCTYIKH CBOMX TOBApHIIEH ¢
MO3UIIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE ITOCICACTBUI ITHUX
MTOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUs IIEHHOCTEH 3J0pOBOro U 0e30macHoro ooOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3WYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOMIo/IeHUs TMpaBusl OE30MacCHOTO OOpalleHusi C BElIeCTBaMU B OBITY,
MMOBCETHEBHOM JKM3HU U B TPYJOBOM 1€ATEIbHOCTH;

MOHUMAHUS [IEHHOCTU TIPaBWUJ HMHAUBUIYAJBHOTO W  KOJUIEKTUBHOIO
0€301acHOTO0 MOBEICHUS B CHUTYAIIUSX, YTPOXKAIOMINX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HAHUS TOCJICICTBUA M HETPUITHS BPEAHBIX MPUBBIUCK (YIIOTpEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATENIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JpPYrux BHIAX
NEATENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM NPAKTHUYECKUX 3a/ad
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY MU3YUYEHUIO MPodeccuil pa3inyHOro pojia, B TOM
YuCJie Ha OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAaHUM 110 XUMHUH;

YBaXEHHUS K TPYLY, JHOJIAM TPpyAa U pe3ysibTaTaM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHAMBUAYAJIbHOM TPacKTOPHUU
oOpasoBanms, Oymymed mpodeccnn W pean3alid COOCTBEHHBIX JKH3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U
nmoTpedHoCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHHUA:

HKOJIOTMYECKU 11eJIECO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HMCTOYHUKY
CYyILIECTBOBAaHMS KU3HU HA 3EMIIE;

MOHMMAHUS TJIOOATFHOTO XapakTepa JKOJOTUYECKUX MPOOIeM, BIUSHUS
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLUAIIBHON CPEMBL;

OCO3HAHUS HEOOXOJUMOCTH HCIOIB30BaHUS JOCTIKCHUM XUMHUU IS
pELIeHUs BOIPOCOB PALIMOHAIIBHOTO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEOPUSATHS JACUCTBUM, TMPUHOCSAIIUX BPEH  OKPYKAIOLICH
MPUPOIHOMN Cpejie, YMEHUSI MPOTHO3UPOBATh HEOJArompUATHBIE SKOJOTHYECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAILATh UX;

HaJIM4Yus Pa3BUTOrO 3KOJIOTHUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYPBHI,
OmnbITa NEeSTENbHOCTH 3KOJIOTUYECKON HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl MU B TO3HABATEIbHON, KOMMYHHKATUBHOM M COLIMAJIBLHOMN
MpPaKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTHBOCTOATH HJICOJIOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs CHenuUKd XUMHUM KaK HayKH, OCO3HaHUs €& poJu B
(GhOpMHUPOBAaHUM PAINMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEJIOCTHOTO
MpeICTaBICHUS] 00 OKPYXKAIOIIEeM MHUpE KakK O €IWHCTBE MPUPOJBI U YEIIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEW W PELIEHUU NPOoOJIIEM COXpaHEHHUS
IIPUPOJHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHHM JJIi  COBPEMEHHOM
UABWIN3ALMK: B €€ T'YMaHUCTUYECKOW HAIPABICHHOCTH W Ba)XXHOW pOJH B
CO37]aHMU HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYPhI, PELIEHUH TJI00ATBHBIX NPOo0IIeM



YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YJHEPTETUUECKOM, MUIIEBON U
AKOJIOTUYECKON O€30MaCHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEYEHUH YCIOBHM
YCIIEIIHOTO TpyJa W SKOJIOTMYECKM KOM(POPTHOW JKM3HU KaKJIOro YJjieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIOHUMAaHUSl CYIIHOCTH METOJI0B
MO3HAHUS, UCIONIb3yEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOIb30BaTh
MOJIy4aeMble 3HAHUA JJI aHATIM3a U O0BSICHEHUS SIBJICHUN OKPYKalOUIEro MUpa U
IPOUCXOIAIMINX B HEM M3MEHEHUH, YMEHUS JellaTh 00OOCHOBAaHHbBIE 3aKIHOUECHMUS
Ha OCHOBE HAy4yHBIX (DAKTOB M HMEIOLIUXCS JAHHBIX C LEJIbI0 IOTYYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIIHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUA IS
pelieHus npobiieM B PeabHBIX )KU3HEHHBIX CUTYALIMSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIBCKOMN 1EATEIbHOCTH;

FOTOBHOCTU M  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 10 XHMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSAM Tpy/ia B pa3IUUHbIX cepax npodeccuoHanbHON
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3ybTaThl OCBOCHUSI yUeOHOTO MpeaMeTa « XUMHUsD Ha
YPOBHE CpeaHEro o01ero 00pa3oBaHus BKIOYAIOT:

3HaYUMbIe AN (QOPMHUPOBAHUS  MHPOBO33PEHHS  OOYYArOIIUXCS
MEXIUCIUIUITMHAPHBIE (MEKIIPEAMETHBIE) OOIEHAYYHbIE TTOHSITHS, OTPAXKAIOIIHE
I[EJIOCTHOCTh HAay4YHOW KapTHUHBI MHpa U CHEUU(PHUKY METOJIOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIHsl, SBJICHUE,
IIPOLIECC, CUCTEMA, HAYUHBIN (PaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeOBaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHe);

YHUBEpCalIbHbIE YUeOHbIE NEHCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COIMATIbHON KOMIETEHIIUN O0YyJarOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC

MEXIUCITUTUITMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHMUSI U YHUBEPCAIbHBIC yUCeOHBIC
JNEUCTBHUS B MO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXKAKT OBJIAJACHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TMO3HABATCIBHBIMH, KOMMYHHMKATUBHBIMH W  PETYJISTHBHBIMHU
JIICUCTBUSIMU.



OBjiageHne  YHUBEPCAJBLHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHS:

CaMOCTOATENILHO  (QOpMYyJIMpOBaTH M aKTyalU3MpOBaTh  Ipolsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENENATh IEIN JESITEIbHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YIIbTATHI ACSATEILHOCTH C TOCTABIICHHBIMU IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHHM 3HAHUU MPUEMBI JOTMUYECKOTO MBIIUIEHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSITUN M yCTAHABIMBATh WX B3aUMOCBS3b,
HCITOJIB30BaTh COOTBETCTBYIONIHE MMOHATHS JIJIs1 OOBSICHEHHS OTJEIBHBIX (DaKTOB H
SIBIICHMI;

BBHIOMPATh OCHOBAHHUS W KPUTEPUHM Uil KIAcCU(PHUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIINIL;

yCTAHABJIMBaTh MPUYUHHO-CICICTBEHHBIE CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHUsi (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pPacCMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHSTH B MPOLECCE TO3HAHUS, UCIOJIb3YEMbIE B XUMUH CUMBOJIMYECKHUE
(3HaKOBBIC) MOJCIH, MPEOOPa3OBBIBATH  MOJEIBHBIC  TPEACTABICHHUS  —
XUMUYECKUN 3HaK (CUMBOJ) DJJIEMEHTa, XuUMHUuYeckas Qopmysa, ypaBHEHHE
XUMUYECKON peakluud — TpU pPEIIeHUH YYEOHBIX TMO3HABATENbHBIX M
MPAKTUYECKUX 3a7ayd, MPUMEHSATh HA3BAaHHBIE MOJEJIbHBIEC MPEIACTABICHUS IJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB H3YyYaeMbIX BEHIECTB M XUMHUUYECKUX
peaKuui.

2) 0a3oBbIe MCCIEA0BATEILCKHE HeCTBUS:

BJIAJIETh OCHOBAMHU METOJOB HAy4YHOTO IMO3HAHUS BEUIECTB U XUMHYECKHUX
peaKkuui;

dbopMynupoBaTh MENMM W 3aJa4Yd  HWCCICIOBAHUSA,  HCIIOJIB30BATh
MOCTAaBJICHHBIE W CAMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOINPOCHI B KAdyeCTBE
WHCTPYMEHTA TMO3HAHMS W OCHOBBI NIl (DOPMHUPOBAHUS THUIIOTE3bI 1O MPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

BJIQJICTh HABBIKAMHM CAMOCTOSITEILHOTO IUJIAHUPOBAHUS U MPOBEACHUS
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJ0M
MpoIiecca, CaMOCTOSITENLHO IMPOTHO3UPOBATH €ro pe3yiabTaT, (OpPMYIUPOBATH
0000IIeHHsT ¥ BBIBOJBI  OTHOCHUTEIHHO  JOCTOBEPHOCTH  PE3YJIbTATOB
MCCJIeIOBAHMS, COCTABISATh 000CHOBAHHBIN OTUYET O MpOJIeTaHHOM paboTe;



npuoOpeTaTh OMNBIT YYCHHUYECKON HCCIEAOBATEIbCKOM M MPOEKTHOMN
AESTebHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIHHOMY
MOMCKY METOJOB PpEIICHUS TNPAKTUYECKUX 3a/lad, MPUMEHEHUI0 PAa3THUYHbIX
METOJIOB MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OpHMEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HWHMopmaruu (HayIHO-
MOMyJISIpHAsl JTUTEpaTypa XUMHYECKOTO COICpX aHUs, CIpPaBOYHBIE MOCOOHS,
pecypcbl HTEpHETa), aHanM3upoBaTh UHPOPMAIIUIO PA3IUYHBIX BUJIOB U (Hopm
MIpPE/ICTABJICHHUS, KPUTUYECKH OLICHUBATh eé JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTD;

(bopMyIMpoBaTh 3aMpPOCHl U MPUMEHSTh PAa3TUYHBIE METOJBI MPU MOUCKE H
orbope wuH(MOpMaIMU, HEOOXOAUMOM Il BBIMOJHEHUS Y4YEOHBIX 3ajad
OIPEICIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HMCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTHUMAIbHYIO  (QOpMYy  MpEICTaBICHUS
uHpopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAY4YHBIM $3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
XUMUYECKON uHGOpMaIMel: MPUMEHATh MEXIpeaMeTHble (pu3nueckue Hu
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMyIibl, a00OpeBHATYPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W TMPeoOpa3oBBIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaIJISITHOCTH.

OBjaieHUe YHMBEPCAJIBLHBIMM KOMMYHUKATHBHBIMHY JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaEMOW TEMBI B X0JI¢ JUAJIOTa U/ WU
IUCKYCCUW, BBICKa3bIBaTh  HJEH, (OPMYIHUPOBATH CBOM  MPEIIOKCHHS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEIJIOKEHHOMN 3a]/1a4;

BBICTYNATh C TpPE3EHTAlMel pe3yJbTaTOB MO3HABATEIBHOM JESTEIHHOCTH,
MOJlyYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH
BBITIOTHEHUH  XUMHYECKOTO  OKCIEPUMEHTa, TMPAKTHYECKOH paboThl MO
HCCIIEIOBAaHUIO CBOMCTB M3yYaeMbIX BEILLECTB, PeaJU3aluu yueOHOro MpoeKTa M
(GbopMyIUpPOBaTh BHIBOJBI MO PE3YJIbTaTaM MPOBENEHHBIX HCCIICIOBAHUN MYTEM
COTJIACOBaHUS MO3UILMH B X0/1¢ OOCYKICHHUS U 0OMEHAa MHEHUSIMU.

OBJaieHHe YHHBEPCAJIbLHBIMH PEryJISSTHBHBIMH e CTBUSIMU:

CaMOCTOSITENIbHO ITUIAHUPOBATh M OCYIIECTBISITH CBOIO TTO3HABATEIHHYIO
JeSITEBHOCTh, OMNpeeNsiss e€ I[elu M 3aJadyd, KOHTPOJHUPOBAaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH TMpEAjiaraéMblii alrOpUTM JEHCTBUNA TIPH
BBITIOJIHEHUM Y4YEOHBIX M UCCIIEIOBATENbCKUX 3a7a4, BbIOMpaTh Haubosee



3¢ deKkTuBHBIA CcOCO0 WX pEIICHUS C y4ETOM IMOJYYCHHS HOBBIX 3HAHHUHU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOaHaIN3a
U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OpraHvdeckas XUMUSD)
OTPAKAIOT:

c(OPMHPOBAHHOCTh TPEACTABICHHN O XWMHYECKOW COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMUHM B [O3HAHUU SIBJICHUUN
OpUpoOAbl, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIbTYpbl JHMYHOCTH, €&
(YHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOJIMMOM IS PEIICHHS MPAKTHUYECKUX
3aJa4 M JKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CPELIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONMIUE TOHITHS (XMMUYECKUW DJIEMEHT, aToOM, JJIEKTPOHHAs
o0ojoyka  aTroma, MOJEKYJa, BaJl€HTHOCTb,  3JEKTPOOTPULATEIBHOCTD,
XUMHUYECKas CBA3b, CTPYKTYpHas (popMyina (pa3BEpHyTast U COKpaIIEHHAsI), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA O0BEM, YTIAEPOIHBIN CKeNeT, (PyHKIIMOHAIbHAS
rpynmna, pagukang, HW30MEPHUs, HW30MEpbl, TOMOJIOTUYECKHUU psif, TOMOJIOTH,
YIJIEBOAOPOIBI, KUCIOPOA U a30TCOJAEPKALIUE COCTUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJEKYJSIPHBIE COCIUHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi opraHudeckux BemiecTB A. M. byTiepoBa, 3aKOH cOXpaHEHUS
MacChl  BEHIECTB);  3aKOHOMEPHOCTH, CHUMBOJIMYECKUM  SI3BIK  XUMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIIWE B OCHOBE INOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBJICHHUM, (DAKTOIOTMUECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUHU U 0€30MaCHOM HCIIOJIb30BAHUU BAXKHEUIIIUX OPraHUYECKUX
BEIIIECTB B OBITY U IPAKTUICCKOM JCSITCIILHOCTH YEIIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHU BBISABIISITH XapaKTE€pHbIC MPU3HAKU TOHATHM,
YCTaHaBIIUBATh UX B3aMMOCBA3b, UCIIOJb30BaTh COOTBETCTBYIOIIUE IOHATHUS IIPU
ONMCAHUU COCTABA, CTPOCHUS U NMPEBPALICHUN OPTraHUYECKUX COCUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYCCKYIO CHMBOJHUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON)
dbopMys OpraHMYECKUX BEIIECTB M ypaBHEHUN XUMHUYECKUX PEaKIIHM,



M3TOTaBJIMBATh MOJEIM MOJEKYJ OPraHUYECKUX BEIIECTB ISl WJUIIOCTpAalUd UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIC)KHOCTh M3YYEHHBIX
OpPraHMYECKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme COoeauHeHUN (YTJIEBOIOPOIBI, KHUCIOPOA W a30TCOJCpIKAIIHE
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCJAMHEHHUS), JaBaTh WM Ha3BaHUS IO
cuctematndyeckoii HoMeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIbHBIC
Ha3BaHUSl OTJCJBHBIX OPraHUYECKHX BEIHICCTB (ITWJICH, MPOIWJICH, alleTUJICH,
ATWJICHIJIUKOMb, TIUIEpUH, (HeHos, GopMaibAerul, aleTalbIeru, MypaBbUHas
KUCJIOTa, YKCYCHas KHCJIOTA, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAs KHUCJOTA,
TIII0K03a, (PpyKTO3a, Kpaxmall, IeJIII0I03a, TIIUIUH);

c(OpPMHUPOBAHHOCTh YMEHUSI ONPENENSATh BHJBl XHUMHYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUAX (OJJMHAPHBIC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPUH CTPOCHUS
opraHuveckux BemiecTB A. M. byTiepoBa st 00bsSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBA U CTPOECHUS; 3aKOH COXPAHEHUS MACChl BEIIIECTB;

c(hOPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepH30BaTh COCTaB, CTPOCHHUE,
¢bu3MYecKue U XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTaBUTEICH pa3IMUHBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, HTWJICH, MPOMUIEH, alleTUJICH,
Oyramuen-1,3, metunOyTagueH-1,3, O€H30J, METaHOJ, ATAHOJ, ITHJICHIJIMKOJIb,
TJIAIEepYH, (EHOJ, aleTalbIeTHI, MypaBbUHAS U YKCYCHAas KHCJIOTHI, TJIIOKO3a,
Kpaxmall, LEJUTI0II03a, aMHUHOYKCYCHast KHCIIOTA), WJUTIOCTPUPOBATH
FEHETUYECKYI0  CBSI3b  MEXKJIYy HHUMHM  YpPaBHEHUSMHU  COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUN C UCTIO0JIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKkTepu3oBaTh HMCTOYHUKHU
YTIEBOJAOPOJHOTO ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(hOPMHPOBAHHOCTh YMEHHH IIPOBOJUTH BBIUUCICHUS TI0 XHUMHYCCKUM
ypaBHEHUSM (MaccChl, 00BEMA, KOJIMYECTBA UCXOTHOTO BEIIECTBA WM TPOIYKTa
peakiMy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WJIU MPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCT, yYMEHUHN BJIAJETh CHUCTEMOW 3HAaHUNW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUH (HAOIIOICHNE, N3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE ),
HCIIOJB30BaTh CHUCTEMHBIE XWMHWYECKUE 3HAHUS [JI NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHUEM;



chOpMUPOBAHHOCTh ~ yMEHHMH  COONIOAATh  TpaBWia  IOJIb30BAHUS
XUMHUYECKON TOoCcyoH W 71a00paTOpHBIM OOOpYyIOBaHMEM, a TaKXkKe IMpaBuia
oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XUMHUUECKUX OIIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBINOJHIATh XUMHUYECKHI
HKCIIEPUMEHT (MPEBPAILEHUS OPraHUYECKUX BEIIECTB MpPU HArpeBaHUM,
MOJIyYEHUE OTUJIEHA W M3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE pEaKIHH
OpPraHMYECKHUX BEIIECTB, JI€HATypalusi OEJIKOB MpU HAarpeBaHUHU, LBETHBIC
peakiuu OENKOB) B COOTBETCTBUM C IPAaBWJIAMU TEXHMKH O€30MaCHOCTHU TpHU
oOpalleHuu ¢ BEHIeCTBaMH M JaOOpaTOpPHBIM O0OPYJOBaHHEM, MPEICTABIATH
pe3ynbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3ammcu  ypaBHEHUH
COOTBETCTBYIOILIUX peakuuii U (HOopMynaHpoBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpManUIO, MOIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

cOpPMUPOBAHHOCTh ~ YMEHHUH  COONIIOJIaTh  MpaBWJIa  3KOJOTHYECKH
11eJ1eco00pa3HOro TMOBEJACHUS B OBITY U TPYIAOBOM JAESATENBHOCTH B LEJAX
COXPAHEHUsI CBOETO 3JI0POBbsl U OKpPYKAarOLIEH MPUPOJHOM Cpenbl, OCO3HABATH
OMACHOCTh BO3JECHCTBUS HAa >KUBBIE OPraHU3MBbI OINPEACIIEHHBIX OPraHHMYECKUX
BEIIECTB, MOHUMas cMbich mokaszarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBUIEHUSI W MPENOTBPAILEHUS HX BPEJHOIO BO3JEHCTBHS Ha OPraHU3M
YEJI0BEKa,;

U1l 00yYarouuxcsi ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHWS BELIECTB H
XUMHYECKUX SIBICHUI;

JUIA CJENbIX M CIa0OBUIAMIMX OOYYaroOUIMXCsA: YMEHHE MCHOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HadeHwi JI. bpaiins as 3anmucn XUMUIECKUX

dbopmy.
11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHMS Kypca «OOImas u HeopraHuyeckas
XUMUSD OTPaXkKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOHW COCTaBJISIONIEH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJM XHUMHUU B TO3HAHUMU SIBJICHUM
NpUPOAL, B (HOPMUPOBAHUHM MBINUICHUS ¥ KYJBTYpPhl JHYHOCTH, €&
(YHKIMOHAJIBLHOM T'PaMOTHOCTH, HEOOXOJIMMOM IS PEIICHHS MPAKTHUYECKUX



3alad U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CPEJIE;

BJIAJICHUE CHUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHSA (XMUMHYECKHUN DJIEMEHT, aToM, M30TOoI, S-, p-, d-
AIICKTPOHHBIE OpPOWTAIM aTOMOB, WOH, MOJICKYJIa, MOJIb, MOJIAPHBIH OO0BEM,
BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTEIICHh OKUCIICHUS, XUMUUECKasl CBS3b
(KkoBaJIeHTHasi, WOHHAs, METaJUIMYecKasi, BOJOPOAHAs), KPHUCTAIUIMYECKas
peIIETKA, TUIBI XMMUYECKUX PEAKIMid, pacTBOpP, JICKTPOJIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsA JUCCOIMAIUS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUUYECKON peakIuy, XUMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHsi
AJIEKTPOJIMTUYECKON NHcconuanuu, nepuoanyeckud 3akon JI. M. Menpaeneena,
3aKOH COXPAHEHHUS MAcChl BEILIECTB, 3aKOH COXPAaHECHUS W MPEBpAICHUS SHEPTUU
IIPH XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHMBOJIMUYECCKUN SI3bIK XHUMHH,
MHMPOBO33PEHUYECKHE 3HAHMS, JIEkKAIME B OCHOBE MOHHWMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XWMHYECKHX SBJICHHUH, (DAKTOIIOTHUECKHE CBEJACHHUS O CBOWCTBAX,
COoCTaBe, TIOJYYCHHH H  OC30IaCHOM  HWCIIONIB30BAaHWU  BaKHEHIIIMX
HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYSCKOU JIEITEIIPHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC NMPU3HAKH TOHITHH,
yCTaHaBJIUBATh UX B3aMMOCBS3b, UCIIOJIL30BATh COOTBETCTBYIOIIUE MOHATUS TIPH
OTNMCAaHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHU;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUYCCKYIO CHMBOJHUKY IS
cocTaBiieHuss (GopMya BEHIECTB M yPaBHCHHM XHUMHYECKUX  PEaKIIHi,
cucrematudeckytro HoMmeHkiatypy (IUPAC) wu TpuBManpHble Ha3BaHUSA
OT/ICJIbHBIX HEOPTraHUYECKUX BEIIECTB (YrapHbId ras, yriIeKUCIbIN ra3, aMMuak,
raméHasi U3BeCTh, HETaIIEHAs! U3BECTh, MUThEBAs COJIa, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUM  OMNpENENsATh BaJeHTHOCTb M  CTCNCHBb
OKMCJICHUSI XUMHUYECKUX DJIEMEHTOB B COCJAMHCHMSX PA3JIMYHOIO COCTaBa, BU]I
XUMUUYECKON CBsI3U (KOBaJEHTHAs, WMOHHAs, METaJUIMYECKasi, BOJOpPOJHAas) B
COCMHEHUSX, TUIl KPUCTAJUTMYECKON PEHIETKH KOHKPETHOTO BEIllecTBa (aATOMHas,
MOJICKYJISIpHasi, MOHHAs, METaJUTMYeCcKasi), XapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCIUMHEHMUIA;

c(hOpMHUPOBAHHOCTH YMEHUH yCTaHaBJIMBAaTh MPUHAJIC)KHOCTD
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBY K OIPEACIEHHOMY KJacCy/TpyIie
coeIMHEHU (ITPOCThIE BEIIECTBA — METAIBI U HEMETAJLIbI, OKCUbl, OCHOBAHUSI,
KHUCJIOTBI, aM(POTepHBIE THAPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPHIBATh CMBICI IIEPHUOANYECKOT0 3akoHa Jl.
N. MenaeneeBa U JEMOHCTPUPOBATH  €r0  CUCTEMaTHU3UPYIOIIYIO,
O0OBSICHUTEILHYIO U IPOrHOCTUYECKYIO0 (PYHKIINH;



chOpPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX 0dJeMeHTOB 1—4 mnepuonoB llepmoanueckoi cHUCTEMBI
xumuueckux anemeHtoB JI. M. MenneneeBa, ucnonb3yst NOHATHA «S-, p-, d-
AIIEKTPOHHBIE opouTanmy, «9HEPreTUYECKUe YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHUYECKUX AJIEMEHTOB U UX COEIUHEHHM
0 Tieproam u rpynmam llepuoandeckoin cucTeMbl XUMAYECKHUX 351eMeHTOB /1. H.
Menneneena;

c(hOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH) 0OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEX]y HEOPraHWYECKUMH
BEILECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMUYECKUE PEAKIMU 10
pa3IMyYHBIM NpU3HAKaM (YUCIy M COCTaBY PEarupyrollux BEIECTB, TEILNIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHUIO CTEIEHEH OKHCIEHUS 3JEMEHTOB, OOpPaTHUMOCTH
pEeaKIlMK, YYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHH COCTaBIISATH YpPaBHEHUS PEaKUUN Pa3INIHBIX
THUIIOB, TIOJIHBIE ¥ COKPAIIEHHBIE YPAaBHEHUS PEAKIIN HOHHOTO 0OMEHa, YUUTHIBAs
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKLMU UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKLMH, IOJITBEPKIAOLINE
KAUeCTBEHHBI COCTaB pPAa3JIMYHBIX HEOPraHWYECKHX BEILECTB, pACIIO3HABAThH
ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX
BEILECTB;

cOPMUPOBAHHOCTh YMEHMH PpACKpbIBaThb CYIIHOCTb OKHCIIHUTEJIbHO-
BOCCTAaHOBUTENBHBIX PEAKIIMI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OanaHca
ATUX PEAKLINN;

COPMUPOBAHHOCTh ~ YMEHUH  OOBSACHATH  3aBUCHUMOCTb  CKOPOCTH
XUMUYECKON peakluu OT Pa3jIu4HbIX (AKTOPOB; XapakKTep CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JEWUCTBHS (TPHUHLIMIT
Jle IllaTenne);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTb XUMHUYECKHE IPOIIECCHI,
JeXKallke B OCHOBE IPOMBIIUICHHOTO TOJyYEHHsI CEPHOM KHCIIOTHI, aMMHUAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTMYECKUX MPpoOIeMax XMMHIECKOTO PON3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHUS C HCIOIH30BAHHEM
MOHSTHSI «MaccoBasi JOJIsl BELLECTBA B PAacCTBOPE», OObEMHBIX OTHOILLIEHUI Ta30B
IpU XUMHUYECKUX PEaKLUsAX, MAaCChl BEIIECTBA WIH 00bEMA Ia30B M0 U3BECTHOMY
KOJIMUYECTBY BEILIECTBA, Macce WM 00BEMY OJHOIO U3 YUYACTBYIOIIUX B PEAKIUU



BEIIIECTB, TETUIOBOTO 3((eKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTUH;

chOpMHUPOBAHHOCT,  YMEHHMH  coONIoAaTh  MpaBWia  IOJb30BaHUS
XUMHUYECKON TOCyI0il U JabopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe IpaBuiIa
oOpallleHHs] C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSIMU TIO BBITIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB,;

c(hOPMHPOBAHHOCT, yMEHUH IUJIAHUPOBATh W BBIMOJIHATHE XUMHUYCCKUN
AKCIIEPUMEHT (Pa3fIoKeHHE MEPOKCHIA BOJAOPOJia B MPUCYTCTBUM KaTaln3aTopa,
ONPENECIICHUE Cpeabl pPAacTBOPOB BEIIECTB € IIOMOLIBK) YHUBEPCAIBHOIO
WHIUKATOPA, BIUSHUAC PA3THYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIln,
peakuy MOHHOTO OOMEHa, KaueCTBEHHBIC peakiuu Ha cyiabdar-, kapOoHAT- |
XJIOPU-aHUOHBI, HA KaTHOH aMMOHHSI, PEUIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10
teMam «Metamib»y U «Hemeramnbl») B COOTBETCTBHMH C NPAaBWJIAMH TEXHUKHU
0e30macHOCTH MpU 0OpaIEHUH C BEIIECTBAMU U JIA0OPAaTOPHBIM 000PY/I0BaHUEM,
MPEJCTABIATh PE3yJbTaThl XHWMHYECKOTO JKCIEPUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX PEaknuid U (POpMyIHpPOBATH BHIBOABI HA OCHOBE
ATUX PE3yJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(oOpMaIMIO, TOJTYy4YaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U JpyTrux);

chOPMHPOBAHHOCT,  YMEHHHA  COOJIOATh  TpPaBWIA  DKOJOTHYCCKH
1[EJIECO00PA3HOTr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXPAaHEHHMsI CBOErO 3J0POBbS U OKPYXKAKOLIEH NPUPOJHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JCWUCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEUIECTB,
nmoHuMass cmbicn  mokasarens [IJIK, moscHATR Ha mpuMepax CHOCOOBI
YMEHBIICHUS W TNPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS Ha OpPraHU3M
YEJIOBEKA,

JUIsl O0Y4YaroUIUXCsl C OrPAHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbS: YMEHUE
MIPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHUSI BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUISL  CIENBbIX W CIA0OBUIMIIMX OOYyYaloOlUMXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HavueHui JI. bpaiinsa mis 3anucu XuMHIEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3iejioB U TeM
MPOrpamMMbI

KoaunuecTBo 4acoB

Bcero

KonTpoabu
ble padoThbI

IIpakTHyeckn
e padoThbl

DJIEeKTPOHHbIE
(uugposbIe)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM

[Ipenmet oprannueckoit xumuu. Teopust

1.1 CTPOEHMSI OPraHUYECKUX COETMHEHUH A. 3
M. bytieposa
Hroro no pazneny 3
Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIe yraeBOIOPOABI — aJTKAHBI 2
27 HenpenenbHble yriieBogOPOIbI: aTKEHBI, 6 |
) aJKaJUuEHbI, aTKHHBI
2.3 ApomaTuueckue yrieBogopoabl 2
24 [IpupoiHbIE HCTOYHUKH YTIJIEBOIOPOIOB U 3 1
' uXx nepepadoTka
Wroro no pazneny 13

Paznen 3. Kuciopojaconep:kaiiue opranndeckue coeTHHeHHsI

3.1

Crnuptsl. ®enon

3.2

Anbnerunpl. KapOOHOBBIE KHCIIOTHI.
CnoxxHbIe YU




33 VYrieBo bl 3
Wroro no pazneny 13
Pasnen 4. A3oTcoaep:kamme opraHuyeckue coelMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazueny 3
Pa3zaea S. BbicokomoJieKy/JIsIpHbIE COeINHEHUSA

5.1 [Inactmaccel. Kayuyku. BonokHa 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne i/ Kontpoabubl | IlpakTnyeckn
NPorpamMMbl Bcero . c o0pa3oBaTe/ibHbIE
e padoThbl e padoThbl
p p pecypcsbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB /1. 1. Meneneena
12 Ctpoenue BeriecTBa. MHOrOOOpasue 4
' BEILECTB
1.3 XUMUYECKUE PeaKiuu 6 1 1
Uroro no pazueny 13
Paznen 2. Heoprannyeckasi XuMus
2.1 MerTansl 6 1
2.2 Hemetannsr 9 1 1
)3 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX )
' BEILECTB
Wroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 KU3Hb 4




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




HOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos 1 DJIeKTPOHHBIE
ara
Nen/m | Tema ypoka HIVaen uuppoBbIie
] yp Beero Kontpoabn | IIpakTuuec Hﬂy 06pazoBaTENLH

ble padoThI

KHe padoThl

ble pecypchl

IIpeamMeTr opraHMYeCcKON XUMUH, €€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE

Teopm{ CTPOCHUA OPraHUICCKUX COCJIMHEHU U

2 N 1
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS
[IpencraBnenue o kiaccuuKauu

3 opraHnuueckux pemiectB. Homenknarypa 1
(cucremaTuyeckas) U TPUBUAIbHBIC HA3BAHUS
OpraHUYECKUX BEIICCTB

4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUMA 1
paa

5 MerTaH u 3TaH — NPOCTEUIINE MPEACTABUTEIH |
aJIKaHOB

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1

. DTUJIEH U TIPOINUJIEH — MPOCTEUIINE |

npeaACTaBUTCIN aJIKCHOB




[Tpaktuueckas padora Ne 1. «Ilomyuenue

8
ATWJIEHA U U3yYEHUE €r0 CBONCTBY
Anxanuensl. byraguen-1,3 u metunoyraaueH-

9 1,3. IlomyuyeHne CUHTETUYECKOrO KayuyyKa U
pEe3UHbI
AJKUHBL: COCTaB U OCOOEHHOCTHU CTPOEHHMSI,

10 TOMOJIOTMYECKUH psill. ALIETHIIEH —
MPOCTEUILINAN MPEICTABUTEIb ATTKUHOB

1 Beruncnenus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH301 1 TOyoJ. TOKCHYHOCTh apeHOB

13 I'enernyeckas CBS3b YII€BOIOPOIOB,
MIPUHAUIEKAIINX K Pa3IMUHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHbIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOJIOB:

15 MIPUPOIHBIN ra3 U MOMyTHbIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ mepepaboTku

16 KonTponbHas pabota no pazaeny
«YT€eBOAOPOBI»

17 [IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJI U

3TaHoj. BogopoaHas cBs3b




MHoroatoMHbI€ CIIUPTHI: STUJICHIJINKOJIb U

18
[JIMLEPUH

19 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE H
XUMHYECKHUE CBOICTBA, IPUMEHEHHE

20 Anpaeruabl: GopManbAeTHA U alleTalIbICTH/I.
AneroHn

21 OnHOOCHOBHBIE TIPEIeNbHBIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCyCHast

” [TpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

” CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK
MPEJCTABUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 MpbU1a KaKk COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HX MOIOIIIEE JCHCTBUE
CrnosxHble 3(Upbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
a¢upoB

26 XKupsl: runpoan3, npuMeHeHne, OuoJoruyeckas
POIIb )KUPOB
VYrneBoabl: cocTaB, KilaccupUKaIus.

27 Baxneiimme npeacraBuTeNn: TIII0K03a,

¢bpykTo3a, caxapo3a




KanMaJ'I H OCJUIKOJI03a KaK IIPUPOAHBIC

28 1
MTOJIUMEPHI
KonTponbhas pabota no pazaeny

29 «Kucnopojaconepkaiiye opraHu4ecKue 1
COEIMHEHUS

30 AMUHEBL: METHWIAMUH U aHUINH 1
AMUHOKHUCIIOTHI KaK aM(oTepHbIe

31 OpPraHUYECKUE COCTUHEHUS, X OMOJIOTHUECKOE 1
3gadeHue. [lentnabl

1 benku kak npupoHbIe BHICOKOMOJIEKYJISIPHBIE 1
COEIMHEHUS

1 OCHOBHBIE ITOHITHS XUMUU 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHEBIE METOOBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Kontpoin
HbIE
padoThI

IIpakTHyec
KHe padoThl

JlaTa
H3yYeH
us

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

XUMUYECKUHN 3IE€MEHT. ATOM. DIJIEKTPOHHAsS
KOH(UTypalus aToMoB

Ilepuonnueckuit 3akoH u [leprnoanyeckas cucrema
XUMHYECKUX 21eMeHTOB [I. 1. MeHaeneeBa, ux
CBSI3b C COBPEMEHHOM TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB M UX COCAMHEHUH 110 IPyIIaM U
nepuojiaM. 3Ha4eHHE EPUOIUIECKOro 3aKOHa U
CUCTEMBbI XUMHUYECKHUX d11eMeHTOB JI.1.
MeHeneesa B pa3BUTUU HAYKU

CtpoeHue BemiecTBa. XMMHUYECKasl CBA3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOMW CBSI3H.
Bomoponnas cBs3b

BaneHTHOCTB. QHGKTpOOTpI/IHaTCJILHOCTB. CreneHb
okucieHus. Bemecrsa MOJICKYJISIPHOT'O U
HEMOJICKYJISIDHOT'O CTPOCHU A

ITonsTue o JAUCIICPCHBIX CUCTCMAX. Hctunneie u
KOJUIOWJIHBIC PACTBOPELI. MaccoBas 10 BelecTBa




B pacTBOpe

Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX
coeqnHeHUN. | eHeTHYecKas CBA3b
HEOPraHWYECKUX BEILIECTB, PA3JIMYHBIX KJIACCOB

Kinaccudukanuss Xumudeckux peakiuii B
HEOPraHMYECKON U OPraHu4eCKOW XUMHUU. 3aKOH
COXPAHEHHUsI MacChl BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLCHNS SHEPTUN IIPU XMMUYECKHUX PEAKLIMAX

Ckopoctb peakiun. O0paTuMble peakiuu.
XUMHUYECKOE PAaBHOBECHE

10

[TpakTuueckas padora Ne 1. «BiausiHue pa3mudHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITUID)

11

DnexTponauTuyeckas aucconuanus. [lonstue o
BOZIOpoiHOM ToKazarene (pH) pactBopa. Peakiuu
HMOHHOTO oOMeHa. ['uaponu3 opraHu4eckux u
HEOPraHUYECKHUX BEIECTB

12

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHe 00 3MEKTPOIM3E PACIIABOB U PACTBOPOB
coJie

13

KonTponbnas pabota no pazaeny «Teoperuueckue
OCHOBBI XUMUI

14

Merauisl, ux nonoxxenue B [lepuogudeckoin
CUCTEME XMMUYECKHUX IeMeHTOB /[[. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB.




OOmue GpuznyecKrue CBOMCTBA METAILIOB

CrnaBel METAIIOB. DIIEKTPOXUMUYECKHUI P

15 HaIpsKEHUH METaJIOB
XUMHYECKUE CBOMCTBA BAXKHEHILINX METAJIJIOB

16 (HaTpwWid, KM, KAJIBIIMKI, MarHUW, ATFOMUHHAN) U
UX COSIUHEHUN

17 XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX
COEAMHEHHI

13 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COEAMHEHMI

19 [IpakTuyeckas padora Ne 2. "Pemenne
AKCIIEPUMEHTAIIBHBIX 3a/a4 10 Teme «MeTamibi»"
Hewmerannsl, nx nonoxxenue B [lepuoanueckoi

20 CUCTEME XUMUYECKUX 3j1eMeHTOB /[]. U.
MenpeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB
®du3nyecKue cBONCTBAa HEMETAIIOB. AJIOTPOIHS

21 HEMETAJUIOB (Ha MPUMEPE KUCIOPOa, CEPHI,
docdopa u yraepona)

2 XHUMHYECKHE CBOMCTBA rAJIOTE€HOB, CEPHI U UX
COEAMHEHHI

” XuMHYeCcKue CBOMCTBA a30Ta, pocodpa u ux
COeIUHEHUN

24 XUMHYECKHE CBOMCTBA YIiIepo/ia, KPEMHHUS U UX

COeIUHEHUN




[IpruMeHeHne BaXKHEUIINX HEMETAIIOB U UX

25 .
COCIMHECHU I
O06o0061eHre U cucTeMaTu3alus 3HaHUN 10 TeMe

2% «Hemerannbny. Beruncienus no ypaBHEHUSIM
XUMHUYECKHUX PEeaKINi U TePMOXUMUYECKUE
pacd€Thl
[TpakTrueckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTATIBHBIX 33a4 10 TeME
"HemeTtansl"»

)8 KonTponbnas pabota no temam «MeTaib» U
«Hemerauibny

29 Heoprannueckue u opraHnnueckue KUCIOThl.
Heopranunueckue u opraHnuecKkue OCHOBaHUS
AM@oTepHbIe HEOPTraHUYECKHUE U OPTaHUYECKUE

30 coequHeHus. ['eHeTnueckas cBA3b HEOPTaHUYECKUX
Y OpPTraHUYECKUX BEIIECTB
Posb xumun B 00ecTieueHUN 3KOJIOTHIESCKOM,

31 SHEPTeTUYECKON U MUIIEBON OE30MacCHOCTH,
Pa3BUTUU MEAUIUHBI

1 [IpencraBienus 006 OOIIKMX HAYYHBIX MPUHIUIIAX
MIPOMBIIIJICHHOT'O TTOyYeHUsI BaXKHEUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPHATIOB

34 XuUMHS U 310POBbE YEIOBEKA




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYSHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkiinonepHoe o0I1eCTBO

«3narensctBo «lIpocBemienre»

METOAUYECKHUE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET

https://resh.edu.ru
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