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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1o XMMHH Ha ypOBHE CpeaHero odmero obpasoBanus pazpadoraHa Ha ocHOBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®@3 «O6 obpazoBanuu B Poccuiickoit denepanymy», TpeboBaHMid K pe3yabTaTaM
OCBOCHHUs (enepallbHON 00pa3oBaTeIbHONW MporpamMmbl cpeaHero odmero obOpazoanusi (OOII COO),
Mpe/CTaBICHHBIX B DenepalbHOM TOCYIapCTBEHHOM oOpazoBatensHoM cranmapre COO, ¢ yuérom
Konnenuuu npenonaBanust yueOHOro mpeamera «XuMus» B 00Opa3oBaTeNbHBIX opranusanusx Poccuiickoit
@enepanyy, peaau3yoIUX OCHOBHbIE 00pa30oBaTeIbHbBIE MPOrPAaMMBI, U OCHOBHBIX NOJ0XKeHHH «CTparerun
pasButus Bocnutanus B Poccuiickoit denepaunu Ha nepuox ao 2025 roga» (Pacnopsokenue [IpaButenbcrBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3palOTKe MpPOTrpaMMbl MO XHMHUH, K OIpEACNICHUI0 oOuiel crparerud oOydeHwus,
BOCIIMTAHUS M PAa3BUTHSA OOYUYAIOUIMXCSI CpeJCTBaMH ydeOHOro mpeamera «Xumus» it 10—-11 xmacco Ha
0a30BOM YpOBHE cocTaBWIH KoHIenTyainbHbIe TojoxeHuss PI'OC COO o B3auM0OOYCIOBICHHOCTH IEICH,
COJIepKaHus, pe3yJIbTaToB 00y4eHHs U TPEOOBAHUI K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe o0Opa3oBaHHUE, MOJy4aeMOE BBITYCKHMKaMH 0011e00pa30oBaTebHON OpraHU3aluy, SBISETCS
HEOTHhEMJIEMON 4YacTbio HX 00pa3zoBaHHOCTU. OHO CHYXHUT 3aBEpIIAIOIIMM JSTaloOM peajau3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MpPHUCYIIMX LEJIOCTHON cucreme
XMUMHUYECKOTO 00pa3oBaHMs. OTH IIEHHOCTH KAacaloTCi IO3HAHUS 3aKOHOB MpPHUPOAbI, (opMHUpOBaHUS
MHPOBO33pEHHUS U 001N KyIbTyphl YEIOBEKa, a TAKXKe IKOJIOTHUECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pOBBIO U IPUPOJIHON cpene. Peanusyercss xumudyeckoe 00pa3oBaHuE 00YJarOIKUXCsl HA YPOBHE CPEIHETO
oOmuiero o0Opa3oBaHMsI CpPeICTBaMU y4EOHOTO MpeaMmeTa «XUMHUsS», COAEpKaHHE U MOCTPOCHHE KOTOPOTO
OTIpe/IeNIeHbl B MPOTpaMMe 10 XUMHH € YUETOM CHEeUU(PUKN HAYKH XUMUHU, €€ 3HaYCHHs B IO3HAHUU MTPUPO/IbI
U B MaTepualbHON JKU3HM OOLIECTBa, a TakXke ¢ y4€TOM OOIIMX Iesleld M MPUHIMIIOB, XapaKTepU3YIOIUX
COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero oomero oopasoanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK HIpaeT ocoOyl0 poJib B COBPEMEHHOW IMBHIM3ALIUU, B
CO37JaHUU HOBOM 0a3bl MaTepHalibHOM KylnbTypbl. OHa BHOCUT CBOW BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, B CO3JIaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHpE Kak O €IUHCTBE
MPUPOJABI U 4YelloBeKa, KOTopoe (opMUpyeTCsi B XMMUU Ha OCHOBE INOHMMaHHUs BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIET0 MUPa, OCO3HAHUS B3aMMOCBS3H MEXAY CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU
00J1acTSIMH PUMEHCHHS.

TecHO B3aMMOJEHCTBYA C IPYTUMU €CTECTBEHHBIMU HayKaMU, XUMUS CTaja HEOThEMJIIEMOW YacThiO MUPOBOM
KYJIbTYpPbI, HEOOXOUMBIM YCIIOBHEM YCHEIIHOIO TPyJa U >KU3HHM Kaxaoro uieHa obmectBa. CoBpeMeHHast
XUMHSI KaK HayKa CO3UJaresibHasi, Kak HayKa BBICOKMX TEXHOJIOTHH HalpaBjeHa Ha peuieHHe TI00anbHBIX
npoOieM yCTOMYMBOIO pPa3BUTHs YEIOBEYECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUIIEBOW, IKOJOTHYECKOU
0€30MacHOCTH U OXPaHbI 3/I0POBbSI.

B cootBeTcTBHM ¢ 0OUIMMH LENIMU U IPUHLUIIAMHU CPETHEro OOIIero 00pa3oBaHus COJAEpKaHUE IpeaMeTa
«Xumust»  (10—11 xmaccel, ©0a30BbIi  ypOBEHb HW3YYCHHS) OPHEHTHPOBAHO IPEUMYIIECTBEHHO Ha
OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4Yaloluxcs, HEOOXOAMMYIO UM JUIsi BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisrolmMMH TpeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranundeckas xuMus» u «OOmas u
HEOpraHNyYecKas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BO HAYKH:
CUCTeMa 3HAHH [0 HEOPraHMYeCKOW XMMHUHU (C BKJIIOUEHHWEM 3HAHUN U3 OOIIel XMMHH) U OpraHuYecKOu
xumud. QPOpMHUpPOBaHUE NAHHOW CHUCTEMBbl 3HAHMM MPH HM3YYEHUU MpeaMeTa 00ecredrBaeT BO3MOXKHOCTh
paccMOTpEeHHs BCEro MHOroo0Opa3us BEUIECTB HA OCHOBE OOLTUX MOHITHIA, 3aKOHOB M TEOPUN XUMHH.
CrpykTypa coaepxaHuss KypcoB — «Opranuueckas xumus» U «OOmas M HeopraHudeckas XUMHS»
copMHpoBaHa B IporpaMMe 10 XUMHUHM Ha OCHOBE CHUCTEMHOTO MOJX0/1a K U3yYEHHIO Y4eOHOro MaTepuaia u
00yCJIOBJIEHa UCTOPUUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHHMM Ha ONpeNesIEHHBIX TEOPETHUECKUX YPOBHSX.
Tak, B Kypce OpraHn4ecKoli XMMHUU BELIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUH CTPOCHHUS
OpPraHMYECKUX COEIUHEHMM, a TaKKe HAa YPOBHE CTEPEOXMMMUYECKHX M DIJIEKTPOHHBIX IPEJCTABICHUN O
cTpoeHuu BemecTB. CBeieHNs 00 N3ydaeMbIX B Kypce BEIECTBAX JAI0TCS B Pa3BUTHU — OT YTJIEBOJIOPOJIOB JIO
CIIO)KHBIX OWOJIOTMYECKH AaKTHUBHBIX COeIuHeHuil. B Kypce opraHnyeckoil XMMHUU TOJYy4YalOT pPa3BUTHE
copMHpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEero oOpa3oBaHUs IE€pBOHAYAJIbHbIE MPEACTABICHHUS O
XUMUYECKON CBSI3M, KJIACCH(PUKALMOHHBIX NPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHUS, 0 XUMUYECKOMN peaKuu.

[To HOBBIM YIJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOro YpOBHSI pacCMaTpUBAETCs M3yUEHHBIH Ha ypOBHE
OCHOBHOTO 0011ero 00pa30BaHUsl TEOPETUUYECKH MaTepHuand U (aKTOJIOTUYECKUE CBEJICHHS O BEIIeCTBaX W



XUMHYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas v HeopraHuvecKas XUMUs» OO0ydaronImmcs
IIPEIOCTABIISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE NEPUOAMYECKOTO 3aKOHAa C OOLIETEOPETHUECKUX U
METO/IOJIOTHYECKUX TO3UINN, TIyO)Ke TOHSITh HMCTOPUYECKOE H3MEHEHHE (QYHKIHMHA STOrO0 3aKOHA — OT
o0o0mmaromiei 10 00bSICHAIONIEH U TPOTHOZUPYIOIIEH.
Enunas cucrema 3HaHMI O BaKHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U NPUMEHECHHUH, a
TaK)K€ 0O XMMUYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs OMOJHsAeTcs B Kypcax 10 u
11 kmaccoB aJieMEHTaMH COJIEpPKaHUsSl, UMEIOIIMMH KYJbTYPOJOTHUECKUI W TPUKIAAHON Xapaktep. IOTu
3HaHUSl CMOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3M XUMHHU C JIPYrUMU HayKaMH, PACKpBIBAlOT €€ pojib B
MO3HABATEIPHOW W TPAKTHYECKOH JIEATEIHHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAKCHHS K
MpoIlecCy TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMUM, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH, KPUTHUYECKU
OCMBICIIMBAaTh MH(OPMAIMIO W MPUMEHATH €€ Ul TOTIOJHEHUs 3HAHUHM, PEIICHUS] HHTEIUICKTYaIbHBIX W
SKCIIEPUMEHTAJIbHBIX HMCCIIEIOBATENbCKUX 3a7ad. B 1enom coxaepxkaHue ydeOHOTO mpenMera «XHUMHS»
JTAHHOTO YPOBHSI U3YYEHUsI OPUEHTHPOBAHO Ha (POPMUPOBAHUE y 0OYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
Uisi  TOHMMaHus (GUIOCOMCKUX WIeH, TaKWX Kak: MaTepuaJbHOE €IWHCTBO HEOPraHW4YecKoro |
OpraHMYecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEILIECTB MX COCTAaBOM U CTPOECHHEM, IO3HABAaEMOCThb
MPUPOJHBIX SBICHUN TyTéM OKCIEpPUMEHTAa W PEIICHUS TPOTUBOPEUYH MEXAYy HOBBIMH (akTamMu u
TEOPETUYCCKUMHU TPEANOCHUIKAMHU, OCO3HAHUE POJM XMMHUH B PEIICHUHU DKOJIOTHYECKUX MPOOJIeM, a TaKKe
npo0seM cOepeKeHHs SJHEPTeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.
B mane pemienust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COMMAIM3AINN O00yJaIONMIUXCS IPUHSATHIE MMPOTPAMMOi 110
XUMUH TOJIXOJIbI K OMPEICIICHUIO COACP)KaHUs M TTOCTPOSHHUS TpeaMeTa MpeaycMaTpruBaroT GopMupoBaHue
YHUBEPCAIBHBIX YYCOHBIX IEHCTBUM, MMEIOMUX 0a30BO€ 3HAYCHHE IS PA3IMYHBIX BUIOB JEATEIHHOCTH:
peuieHus npobiaeM, MOWCKa, aHalu3a U 00paboTku MHPOpMAIUU, HEOOXOAUMBIX JJIsl IPHOOPETEHUs OIbITa
MPAKTUYECKOU U UCCIIEA0BATEIIbCKOM NeATeTbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TIO3HAHUU XHUMUH.
B mpaktuke mnpenogaBaHus XUMHUM KakK Ha YpPOBHE OCHOBHOTO 00mmiero oOpa3oBaHHs, TaK W Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHHs, IMPH OMNPEICNICHUU COAECpKATEIbHON XapaKTepUCTUKH LeNeil W3ydeHUs
npeaMeTa HampaBiICHUEM MEPBOCTENEHHOW 3HAYMMOCTH TPAJAULMOHHO Npu3Haércs (OpMUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUUECKOM NIEATEIBHOCTH YeJIOBEKa U
Kak OJIHOTO W3 KOMIIOHEHTOB MHUpPOBOW KyJabTyphl. C METOOMYECKON TOYKMA 3PEHUS] TAaKOW MOAXOJ K
ONIPENICTICHUIO LIeJIEH U3YUYEHHUSI IIPEIMETA SABIISIETCS BIIOJHE OITPABJAHHBIM.
CornacHo TaHHOW TOYKE 3pEHUS TJIaBHBIMH IEISIMU M3YUYEHUS TpeaMeTa « XUuMus» Ha 6a30BoM ypoHe (10 —
11 ki1.) ABAISAROTCS:
. (hopMHpOBaHKME CHCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEHIeH COCTaBISAIONICH ecTeCTBEHHO-
Hay4YHOU KapTUHBI MHPa, B OCHOBE KOTOPOU JIeXKaT KIHOUYEBbIe MOHATHS, (PyHIaMeHTalIbHbIE 3aKOHBI U
TEOPUH XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHUMAaHHE CYLIHOCTH JOCTYIHBIX 0000IIeHMI
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBJICHHS;
. (¢bopMupoBaHHEe M pPa3BUTUE NPEJICTABICHUNM O HaydyHbIX METOJAaX ITO3HAHUS BEILIECTB H
XUMHUYECKUX PEAKIHM, HEOOXOAUMBIX JUIsl IPUOOpPETEHHs] yMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB
Y XUMUYECKHUX SIBJICHUHN, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKOU U MOBCEIHEBHOM KU3HU;

. pa3BUTHE YMEHHIl U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U OOBSICHEHHEM
XMUMHUYECKOTO SKCIIEPUMEHTa, COOII0IEHUEM TIPaBUIT 6€30M1aCHOTO 0OpAIeHHsI C BEIIECTBAMH.
Hapsiny ¢ stuMm, coxep:kaTenbHas XapaKTEpUCTHKA LieJIed M 3a/Jad M3Yy4eHHUs IpeAMeTa B Iporpamme Io
XMUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CUCTEME CPEIHEro 00IIEro
obpazoBanus. CeroJHsi B MpenogaBaHNN XUMHUH B OOJIbIIEH CTEeHU OTAAETCA MPEANOYTEeHHE MPaKTUIECKON
KOMITOHEHTE COJIepKaHUsI 00yueHUsl, OPHEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHHKA 00111€00pa30oBaTebHOM
OpraHM3aIiy, BIAJCIONIET0 He HAOOPOM 3HAHUH, a PYHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHUSIMH aKTUBHOTO TIOJIYYE€HHUs 3HAHUI U IPUMEHEHHUS UX B PEATbHOU KU3HU ISl PEIICHUS TPAKTUYECKUX

3azay.

B cBs3u ¢ 3TUM TpH U3YYEHUHU TIpeaMeTa «XUMHsD JOMUHHUPYIOIIee 3HAaUeHHEe MPHOOPETaloT Takue eI U
3a/1auu, KaK:

amanrtanus  OO0y4JaromMXCs K  YCIOBHSIM  JUHAMHYHO  pa3BHUBAIOIIETOCS  MHpPA,  (OPMHUpPOBAHUE
MHTEJUIEKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00OOpa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEILHOMY
MPUHATAIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

(dhopMupoBaHHe Yy 00yJArOIIMXCS KITFOUEBHIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI), UIMEIOIUX YHUBEPCATLHOE
3HAUEHUE JUISI PA3UYHBIX BHJIOB JEATEIILHOCTH: peIIeHHs] MpoOyieM, TOWCKa, aHaiu3a U 00paboTKH



uHpOpMaIUY, HEOOXOIUMBIX JUI MIPHOOPETEHNUS OTBITA NEeSITEIBHOCTH, KOTOpas 3aHUMAET Ba)KHOE MECTO B
IIO3HaHUM XWMHH, a TAaKXKC IJI4 OLUCHKHU C HO3PII.[PII>1 9KOJIOTHYECKON 0€30I1aCHOCTH XapaKTepa BJIMAHUA
BEIIECTB U XUMHUECKUX MPOIIECCOB Ha OPraHU3M YeJIOBEKa M MIPUPOTHYIO CPENY;

pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH OO0ydarouIuxcs:
CIIOCOOHOCTH CaMOCTOSATEIHHO HpI/IO6p€TaTB HOBBIC 3HaHHUsI IIO XMMHHU B COOTBCTCTBHU C KHU3HCHHBIMU
HOTpCGHOCTSIMI/I, HCIIOJIb30BaThb COBPCMCHHLIC I/IH(bOpMaI_[I/IOHHbIC TCXHOJIOTUHU [JIA IIOMCKa M aHaJInu3a
y4eOHOI 1 HAy4IHO-TIOMYJIIPHON HMHPOPMALIMU XUMHUYECKOTO COJCPIKAHNUS;

dbopMHupoBaHWE H  pa3BUTHE y OOYYAIOIIMXCS  aACCOINMATUBHOTO W JIOTHYECKOTO  MBIIUICHHS,
HaOJII01aTeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, NpHU
IUIaHUPOBAHUMA U MMPOBCACHUU XUMHUUYCCKOI'O SKCIICPUMEHTA,

BOCIIUTaHHE y oOyyaromuxcs yOek1IEHHOCTH B TYMaHUCTUUYECKON HAlpaBICHHOCTH XUMUH, €€ BaXKHOU poiu
B PCIICHHU rJ100aJIbHBIX HpO6HCM palMOHAJIbHOI'O IMPHUPOAOIIOJIb30BaHMsA, ITOIMOJHCHUA OSHEPICTUUCCKUX
pPECYpCOB M COXpaHEHHs MPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOJMMOCTH OEpeXHOro OTHOIIEHHS K
MPUPOJIE U CBOEMY 37I0POBBIO, a TaKXKe MPUOOPETEHHUs OMBbITa WCIOJIb30BAHUS TOJYUCHHBIX 3HAHUU IJIs
MPHUHATHA I'PaMOTHBIX peHICHI/II\/’I B CUTyallMX, CBA3AHHBIX C XUMUYCCKUMU ABJICHUSAMMU.

B ydyebHoMm miane cpemnero oOmiero oOpa3zoBaHus mpeaMer «XuMus» 0a30BOT0 YpOBHS BXOJUT B COCTaB
npeaMeTHo# o6macTi «EcTecTBeHHO-HayUHbIE IPEAMETBI».

OO11ee yncao yacoB, OTBEAEHHBIX JJIsl U3YUYEHUSI XUMUH, Ha 0a30BOM YpOBHE CpEHEro 00111ero 0opazoBaHus,
cocrtaBisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Henenmo).



COILEP KXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA
Teoperuyeckne 0OCHOBBI OPraHU4YeCKONH XUMUH
IIpeamer opraHnyeckor XUMUU: €€ BO3ZHUKHOBEHHME, PA3BUTUE U 3HAYCHHUE B IOJYYCHUU HOBBIX BEIIECTB U
MarepuaioB. Teopusi cTpoeHus opraHudeckux coeauHeHuit A. M. ByriepoBa, €€ OCHOBHBIE IMOJIOXKEHUS.
CtpykTypHble (OpPMYNIBI OpPraHMYECKHX BemecTB. [ oMmoJorus, u3oMmMepus. XHUMHUYECKas CBs3b B
OPraHWYECKUX COECIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.
[IpencraBinenne o knaccuukanuu OpraHMYECKUX BellecTB. HoMmeHknaTtypa OpraHM4YecKuUX COEIMHEHUN
(cucteMaruyeckas) U TPUBHAJIbHbIE Ha3BaHUS BXKHEUIINX MIPEJICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.
DKCIepUMEHTAIbHBIE METOJAbl HM3YYEHHUS BEIIeCTB W WX NPEBpAllleHHid: O3HAKOMIJICHHE C oOpa3uamu
OPraHMYECKUX BEIIECTB M MaTepuajaMy Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHX BELIECTB,
HaOJIO/IEHNEe W OINMHMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIIEHUIO OPraHWYECKUX BEIIECTB TPHU
HarpeBaHuu (TUTaBJICHHUE, 0OYTJIMBAHUE U TOPEHUE).
Yraesonopoasl
AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN PsAA. MeTaH U 3TaH — MPOCTEUIINE MPEACTABUTENIN AJIKAaHOB:
(u3nyeckue U XuMUYECKHe CBOMCTBA (peaklny 3aMEIeHUsI U TOPEHHs ), HAXOXKIEHHE B IPUPOJIE, OTyUEHHE
Y TIPUMEHEHHUE.
AJNKeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHI psAl. DTWIEH M MPONMIEH — MPOCTEHIINe NpeacTaBUTENH
aJIKeHOB: (PM3NYECKHE W XMMHYECKHE CBOMCTBA (peakiuH TUIPUPOBAHUS, TajJOreHUPOBAHUS, THApaTalHH,
OKHUCJICHUS U TIOJTMMEPU3ALINN), TOTYY€HUE U TPUMEHEHUE.
Ankaauensl: OyranueH-1,3 u metmnOyraauen-1,3: cTpoeHue, BaxHeHIIne XUMUYECKHE CBOMCTBA (peaxius
nonuMepu3aiun). [loryueHne CHHTETHYECKOTO KaydyKa U PE3UHBI.
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM psil. ALIETUIIEH — MPOCTEUIINI MTpeICTaBUTENb
QIKMHOB: COCTaB, CTpoeHHe, (QU3MYecKrMe U XUMHYECKHMEe CBOMcTBa (peakuuu T'HAPUPOBAHUS,
raJIoreHUPOBAHUS, THIpATallil, TOPEHNUS ), TOTYYeHHUE U IPUMEHEHUE.
Apenbl. benszoin: cocraB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMCTBA (peaKIUH TaJOTeHUPOBAaHUSA U
HUTPOBAHUSA), TIOJIyY€HUE U IpUMeHeHue. Toayon: cocmas, cmpoeHue, usuyeckue u XumuyecKue ceoucmea
(peakyuu 2ano2eHupo8anus U HUMpPOBAHUs), noyueHue u npumeHenue. TOKCUYHOCTh apeHOB. [ 'eHeTnyeckas
CBSA3b MEXY YIJI€BOJOPOJaMH, IPUHAUIKAIIUMHA K PA3JIMYHBIM KJIAaCCaM.
[IpuponHbie WMCTOYHHMKH YriaeBOA0poaoB. I[IpupomHbiii Ta3 W momyTtHele HedTsHbIE Ta3el. Hedthr m €&
npoucxoxaenue. CrnocoObl mnepepabOTKu HEPTH: MEPEeroHKa, KPEKUHT (TePMHUYECKU, KaTaTUTHYECKUN),
nuposu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B TPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIN yroib
Y IPOJYKTHI €ro nepepadoTKH.
DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIECTB M HMX IMPEBPAILECHHUI: O3HaKOMIIEHHE C oO0pas3lamu
I1acTMace, KayaykoB M pe3uHbl, kojuiekuuu «HedTe» u «YTomaby, MoJennpoBaHue MOJIEKY YIJIEBOIOPOI0B
Y TaJIOTEHONPOU3BOIHBIX, IPOBEACHHUE MPAKTUYECKON pabOThI: MMOJIyYEHUE ITUIICHA U U3YYEHUE €TI0 CBOICTB.
Pacuérnbie 3agaun.
Brrurcnenus o ypaBHEHUIO XUMHUYECKON peakimu (Macchl, 00bEMa, KOJTMYECTBa UCXOAHOTO BELIECTBA HIIU
MPOJyKTa pPEaKIHH IO H3BECTHHIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIECTB HIIU
MIPOJIYKTOB PEAKIUN).
Kuciaopoacoaep:kamme opranndeckue coelMHeHUs
[IpenenbHble OTHOATOMHBIE COUPTHL. METaHOM U 3TAaHOJ: CTpOeHHUE, (PU3MYecKue U XUMHUYECKHE CBONCTBA
(peakuuu ¢ akTUBHBIMH MeETajllaMHd, TaJOT€HOBOJIOPOJaMHU, TOpPEHHE), MpUMeHeHue. BomopoaHbie CBS3U
MEXKly MOJIEKYJIaMH CIIUPTOB. /[elicTBHE MEeTaHOIa U 3TaHOJIa HA OPTraHM3M YEJIOBEKA.
MHoOTroaTOMHBIE CIUPTHI. DTHJIEHTIUKOIb M TIWIEPUH: CTPOCHHE, (PU3NYECKHE M XUMHUYECKHE CBONCTBA
(B3auMoeiicTBHE CO MIETOYHBIMU METAJIJIaMH, KQueCTBEHHAs! PEaKIIHsl HAa MHOTOATOMHBIE CIIUPTHI). [leficTBue
Ha OpranusMm 4yenoBeka. [I[puMeHeHne riuuepruHa U STUICHTJIMKOJIS.
@DeHo: CTpoeHUE MOJIEKYINbI, (hU3nuecKkue U XuMudeckue cBoiicTBa. TokcuuHocTh ¢eHona. [Ipumenenue
¢benona.
Anprerunbl U xemorvl. DopMalbaeTu, aneTanbIeTH: CTpoeHHe, (PU3MUecKne M XUMUYECKHEe CBOWCTBA
(peakuuu OKUCICHUS U BOCCTAHOBJICHHMSI, KAUECTBEHHBIE PEAKIINH), TIOJTYICHNUE U IPUMEHEHUE.
OAHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTh. MypaBbUHAsT W YKCYCHas KHCIOTBI: CTPOEHUE,
¢usznueckue W XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOmIMe JUIs Kilacca KHCIOT, peakius STepuduKaiuu),




noJiydeHue u npuMeHeHue. CTeapuHOBas U OJIEMHOBAs KUCIOTHI KaK MPEACTaBUTENM BBICHIMX KapOOHOBBIX
KHACIOT. MblJ1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

Cnoxuble 3pUpHl KaKk MPOU3BOJHBIE KApOOHOBBIX KHCIOT. ['Haponu3 cioxueix 3¢upoB. Kupsl. ['mapomaus
*kupoB. [Ipumenenue ;xupoB. buonorudeckas poJib )KUPOB.

YrineBoapl: cOCTaB, KiIacCUpUKAIUs YIrIIeBOJOB (MOHO-, MU- W ToJmMcaxapuiabl). [Moko3a — mpocTentmii
MOHOCaXapua: 0COOEHHOCTH CTPOCHHS MOJIEKYIbI, (PU3NYECKHe U XUMUYECKHE CBOMCTBA (B3aUMOICHUCTBUE C
ruapokcugom menu(ll), okuciaenne ammuadHbpIM pacTBopoM okcuaa cepedpa(l), BocctaHOBIIeHUE, OpOKCHIE
TJIIOKO3bI), HAX0XKJICHHE B IPUPOJIE, MPUMEHEHHe, Onoorndeckas posb. Dotocunres. PpykTo3a Kak u3oMep
TJIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble nosmMmepbl. CTpoeHHE Kpaxmaja U LesuIoiao3bl. dusnueckue u
XMUMHMUYECKHE CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs! PEAKIIHS C HOJIOM).

DKCcIepuMEHTANIbHBIE METObl U3YUEHHS BEIIECTB U UX NMPEBPAILECHUI: TPOBE/ICHUE, HAOIIOIEHNE U ONUCAaHUE
JIEMOHCTPALIMOHHBIX ONBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIIUPTOB (OKHCIECHUE
sraHona okcuaoM wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMLEPUHA C THUAPOKCHIOM
menu(ll)), anprerunoB (OKUCICHHE aMMHUAYHBIM pacTBopoM okcuma cepedpa(l) u ruapoxcumom meau(ll),
B3aMMOJICIICTBHE KpaxMajia ¢ MOJOM), MPOBEJACHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérneble 3aaum.

Boruncnenus no ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBa UCXOAHOTO BELIECTBa WU
MPOJIyKTa pPEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO W3 HUCXOJHBIX BEIIECTB WU
MIPOJIYKTOB PEAKIUN).

A3oTcozepKalye OpraHn4eckie CoeqMHEHMUS.

AMUHOKHUCIIOTHl Kak am@oTepHble opraHuueckue coenvHeHus. dusmueckue MW XUMHYECKHE CBONCTBA
aMUHOKHCIIOT (Ha mIpuMepe IHIMHA). bruonorndeckoe 3HaueHne aMMHOKUCIOT. [lenTusl.

benku xak mpupoHbIE BHICOKOMOJIEKYIISIpHbIE coenHeHus. [lepBuyHas, BTOpu4Hasi U TpETHUHAsi CTPYKTYypa
0enkoB. XMMUYECKHE CBOMCTBA OETIKOB: THIPOJIN3, IeHATYypallKsl, KaUeCTBEHHbIE peaKluu Ha OCJIKH.
DKClepUMEHTAIbHBIE METOJbl HW3YYEHHs BEUIECTB U UX IMpPEBpalleHMil: HaOMI0JeHHEe W OINHCaHuE
JI€MOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEIKOB IIPU HATPEBAHUHU, IIBETHBIE PEAKIIMH OEJIKOB.
BrbicokomoliekyJisipHble COeIMHEeHHU s

OcHOBHbBIE TIOHATHSA XUMHUH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTENeHb MOJMMEPU3ALINU, CPEIHSS MOoJIeKysipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJIISIPHBIX
COEIMHEHUH — MOJUMEPU3AIIHs U MMOJIMKOHICHCALIUS.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHs BEIIECTB M MX IMPEeBpAIlEHUI: O3HaKoMJIeHHE C oOpa3lamu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MexnpeaMEeTHBIX CBSI3€H MPU U3y4yeHUU opraHuueckod xumuu B 10 Kiacce ocyllecTBIseTCs
yepe3 HCMOJb30BaHUE KaK OOLIMX eCTECTBEHHO-HAyYHBIX IOHATUH, TaK W TOHSATHH, SBISIOMIMXCS
CUCTEMHBIMU JJIS1 OTJICIbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYyYHbIE TIOHITUA: SIBJICHUE, HAYUHBIN (DaKT, rUmoTe3a, 3aKOH, TEOpHs, aHaIU3, CUHTES,
KJaccuUKanus, NepuoAUYHOCTb, HAOIIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE.

®dusuka: Matepus, SJHEpPrus, Macca, aToM, AJIEKTPOH, MOJIEKYJa, SHEPreTUYeCKHil YpOBEeHb, BEIECTBO, TEJO,
00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, (U3NYECKIE BEIIMYNHBI U €IMHUIBI UX U3MEPEHUS.

buonorus: xnerka, opraHu3Mm, Ouocdepa, OoOMEH BelIeCTB B OpraHusme, (HOTOCHHTE3, OUOIOTUYECKH
aKTUBHBIE BellecTBa (OeKu, YTIeBOAbI, )KUPBI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, MTOJIE3HbIE HCKONIAeMbI€, TOIUIUBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOLYKTHI, OCHOBBI PALIMOHAIBHOTO MHUTAHUS, MOIOIINE CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE NpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



11 KIIACC OBIIAS U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XMMHUM
XuUMUYECKU 3reMeHT. ATOM. Snpo atoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa. DHEPreTHYeCKUe YpPOBHH,
MOJypOBHU. ATOMHbIE opOuTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pPAaCHpeCiCHHs 3JICKTPOHOB IO
OpOHUTANIIM B aTOMAX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAST KOHPUTYpAIUs aTOMOB.
Ilepuognueckuil 3akoH u Ilepumoguueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa. Cas3b
nepuoandeckoro 3axkoHa u llepumonmueckoi cucrembl xumuueckux avieMeHToB JI. M. Menneneesa ¢
COBPEMEHHOM TEOpHUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKUX JIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEHISCTB IO TPYIIaM U TEpHOAaM. 3HAUCHHUE TEPHUOJTUICCKOTO
3aKOHa B Pa3BUTUU HAYKH.
Crpoenue BemiecTBa. XUMHUUYECKas CBSI3b. BUABI XUMHYECKOU CBsI3M (KOBAJICHTHAsI HETIOJSIpHAS U MOJIsIpHAs,
HMOHHAsl, MeTajulnyeckas). MexaHu3Mbl OOpa30BaHMS KOBAJEHTHOW XUMHYECKOW CBs3M (OOMEHHBIM U
JTOHOPHO-aKUENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTE. DIEKTPOOTpHUIATENBHOCTh. CTENeHb OKUCIICHHS.
WoHbI: KaTHOHBI U AHUOHBI.
BemectBa MOJEKYISApPHOTO M HEMOJIEKYJISPHOTO CTPOCHUS. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. THITBI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIIECTB OT THIA KPUCTAITUIECKON PEIIETKH.
[TonsiTue o gucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOMJHBIE PacTBOpbHl. MaccoBasi J0Js BElIECTBA B
pacTBope.
Knaccudukanus Heopranuueckux coeauHeHuid. HoMmeHkiaTypa HeopraHmdeckux BemiecTB. ['eHermueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKAIIUX K PA3JIMYHBIM KJIACCaM.
Xumunyeckas peakuus. Kinaccudukanus XUMHYECKUX peaklMid B HEOPraHUYECKOW M OPraHMYECKON XMMHH.
3aKOH COXpaHEHHSI MACChI BEMIECTB, 3aKOH COXPAHEHUS U MPEBPAIIECHUS SHEPTUHA MPU XUMUYECKUX PEAKIIUIX.
CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3Iu4HbIX (akTopoB. OOpaTuMble peakuu. XHUMHUYECKOe
paBHOBecHe. DakTophl, BIUSIONIME HA COCTOSTHUE XUMUUYeCcKOTO paBHOBecus. [Ipunnun Jle [laTense.
OnektponuTHdeckas auccornuanus. CunpHbIe U ciadbie 3MeKTpoauThl. Cpena BOJHBIX PACTBOPOB BEIIECTR:
KHCJIasi, HEUTpasbHas, IeJTOYHAs.
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.
DKCIIepUMEHTAIbHBIE METOAbl HM3Yy4eHHUS BEIIECTB W WX TMpEBpallleHui: JAeMOHCTpauus TaOIui
«Ilepnognyeckast cucrema xumuueckux odnaemeHtoB J[. WM. MenneneeBay, wu3ydeHue MoJeNei
KPUCTAJIMYECKUX pEMIETOK, HaOMI0JeHHNEe U ONHMCAaHWE JAEMOHCTPAlMOHHBIX W JIA0OPAaTOPHBIX OIBITOB
(pasnokeHue nmepoKcHia BOJOPOIa B MPUCYTCTBUU KaTalu3aTopa, onpeaeseHle CpeIbl paCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATbHOTO MHAMKATOPA, PEaKIUU HOHHOTO OOMEHa), MPOBEICHHE IMPAKTHUECKOH paboThI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOM peakium.
Pacuérnbie 3amaum.
Pacuérel mo ypaBHEHUSAM XUMHUYECKUX PEAKUHU, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
HCIIOJIb30BAHUEM MOHATHS «MACCOBAsl 10JIsI BEIIECTBAY.
Heopranuueckasi xumus
Hemeramnbl. Ilonmoxenue HemeraiuioB B Ilepuoanueckod cucreMe XuMHUYeCKUX oasemeHtoB [J[. M.
MenneneeBa u 0COOEGHHOCTH CTpOeHHS aroMoB. @DU3NMYECKHE CBONCTBA HEMETaUIOB. AJUIOTPOIUS
HEMETaIJIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).
XUMUYECKHE CBOIMCTBA BAXKHEHUIITUX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, (hocdopa, yriepoaa u KpeMHUs) U
WX COEMHEHUN (OKCHJIOB, KUCIOPOCOAEPIKAIINX KUCIOT, BOJOPOJAHBIX COCTUHEHH).
[IpuMeHeHrne Ba)KHENILINX HEMETAIOB U UX COCTUHEHUH.
Meramnel. Ilonoxenne meramios B [lepuoanueckon cucreme xumuyeckux anemeHtos . M. Menneneesa.
Oco0eHHOCTH CTPOEHUS AIEKTPOHHBIX 000109eK aToMOB MeTallioB. O0mue (hr3ndeckre CBONCTBA METAILIOB.
CraBsl METAIIOB. DIIEKTPOXUMUYECKUN Psil HAPSYKEHU METAJIIOB.
XVUMUYECKHE CBOMCTBA BaXKHEUIIMX METAIJIOB (HATPH, KalWi, KalbIMi, MarHui, aTlOMUHUN, [IMHK, XPOM,
KEJe30, ME/Ib) U MX COCTUHEHHIA.
O61ue crnocoObl Moay4YeHust MeTauioB. [IpruMeHeHre MeTalsioB B OBITY U TEXHUKE.
DKCHepUMEHTAIbHbIE METOAbl M3YUYEHHS] BEUIECTB M MX MPEBpPAILLCHUI: H3ydyeHue KoJulekiuu «Mertamisl u
CIUIaBb», O0Opa3lOB HEMETAJUIOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7ay, HAONI0JeHHe U OIMCaHUue
JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OTBITOB (B3aMMOJEWCTBHE THIPOKCHUIA ATIOMUHHUS C PAaCTBOpaMU
KHUCTIOT U TIeNIoueH, KaueCTBEHHbIE peaKllii Ha KATHOHBI METAJIIOB).
Pacué€rnpie 3anaun.



Pacuérel Macchl BemecTBa MM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU 00BEMY
OJTHOTO M3 YYacCTBYIOIIUX B PEaKIMH BEUIECTB, PacUEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakLuu, €CJIM OJHO U3 BEIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xumum B oOecrneyeHUMM 53KOJOTMYECKOW, HHEPreTHUYECKOM M IHUIIEBOW O€30MacHOCTH, pa3BUTUU
MeauuuHbL. [IoHATHE 0 HaydHBIX METOIaX IMO3HAHUS BEIECTB U XMMUYECKUX PEAKLIUN.

[IpencraBnenus 06 00MUX HAYYHBIX TPUHIUIIAX POMBIIIJICHHOTO MOJYYEeHHUS! BXKHEHIIINX BEIIECTB.
UYenoBek B MuUpE BELIECTB M MaTEPUAIOB: BAXKHEHIINE CTPOUTEIBHBIE MaTEpUaNbl, KOHCTPYKLMOHHBIE
Marepuaibl, KPacku, CTEKJIO, KepaMHKa, MaTEpPUAIbl U JJIEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHNYECKUE H
MUHEpaJbHbIE YA0OPEHUSI.

XUMHUS U 3I0pOBbE YEJIOBEKA: IIPaBUJIa UCIOJIb30BAaHUS JIEKAPCTBEHHBIX IperaparoB, IpaBuiia 0€30MacHOro
HCI0JIb30BAHUS [IPeNapaToB ObITOBOM XMMUU B IIOBCEAHEBHON KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexnpeaIMeTHbIX CBSI3eM Npu M3ydeHHH oOmeld M HeopraHudeckod xumuu B 11 kiacce
OCYILIECTBJISIETCSl 4YE€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk M MOHITHIH,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACIIBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOIO [IUKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE IOHATHSA: HaydHbIH (akT, TuUnoTe3a, 3aKOH, TEOPHs, AaHaIu3, CUHTES3,
KJ1acCU(pUKaus, NepUOANYHOCTb, HAOIIOEHHUE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHUE, SIBJICHUE.
®usuka: Marepus, dHEpPrus, mMacca, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, W30TOM, PaJHUOAKTUBHOCTD,
MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHUE BEIeCTBa, (PU3NYECKUE
BEJINYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kimerka, opraHu3M, SKOcHcTeMa, Ouocdepa, Makpo- U MHUKPODIEMEHTbI, BUTaMUHBI, OOMEH
BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHEpasbl, rOpHbIE TOPO/bI, MOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHONOrHs: XUMHYECKass MPOMBIIIIEHHOCTb, METAJLUIYPrUs, IMPOU3BOJCTBO CTPOUTEIBHBIX MaTepUasoB,
CEJIbCKOXO35HICTBEHHOE MPOU3BOICTBO, MUILEBAsI MPOMBIIIJICHHOCTb, (hapMaleBTHUECKasl POMBIIIIEHHOCTb,
IIPOU3BOJICTBO KOCMETHYECKUX IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MATE€PHANIOB, DJIEKTPOHHAA
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TPOTPAMMBI [10 XUMHNHU HA BA30OBOM YPOBHE
CPEJJHEI'O OBIIIETI'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI
@I'OC COQO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOEHHs OOYYarOIIUMHCS HPOTPaMM CpETHETro
oOmiero o6pa3oBaHusl (JINUHOCTHBIM, METANPEIMETHBIM M TNpeIMETHbIM). HaydHo-MeToauueckol OCHOBOU
ISl pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IMPOTPaMM CPEJHEro o0mero oOpa3oBaHMs SBISETCS
CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.
B cooTBeTCTBUM € CHCTEMHO-JESATENILHOCTHBIM IOJIX0J0M B CTPYKTYpPE JUUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS
npeaMera «XuMUs» Ha YPOBHE CpeTHEero 001iero 00pa3oBaHus BBIACICHBI CIEAYIONUE COCTABIISIONINE:
OCO3HAaHHE OOYYAIOIIMMUCS POCCUHCKOM TIpa’KJaHCKOM MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEJIEIICHHUIO;
HaJM4ue MOTUBALIUU K O0YyYEHUIO;
LIEJICHANIPaBJICHHOE pPa3BUTUE BHYTPEHHUX YOEXKIEHUN JUYHOCTH HA OCHOBE KIIIOUEBBIX ILIEHHOCTEH U
HUCTOPUYECKUX TPATUIUN 0a30BOI HAYKH XUMHH;
TOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUMXCS PYKOBOJICTBOBAaTbCSI B CBOEHM JI€ATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLIUMU IEJIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHuUs;
HaJIMuue MPaBOCO3HAHUS IKOJOTUYECKOW KYJIbTYpbl U CHOCOOHOCTH CTAaBUTh LENHU U CTPOUTH >KU3HEHHBIE
TIJIaHBbIL.
JINYHOCTHBIE PpE3YyNbTAaThl OCBOEHHUS TNpeaMmeTra «XHUMHs» JOCTUTAlOTCSl B €IMHCTBE Y4YyeOHOW U
BOCITUTATENIbHON /1€ATENbHOCTH B COOTBETCTBHM C T'YMaHHUCTHYECKMMH, COIMOKYJIBTYPHBIMHU, IYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMHU U HJeallaMU POCCUICKOTO TpakJIaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOpPMaM{ W TpaBWJIaMHU TIOBEJEHUS, CIIOCOOCTBYIOIIMMHU IMPOIIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHUS U
HPaBCTBEHHOI'O CTAHOBJIEHUS TMYHOCTH O0yUYaIOLIUXCS.
JIn4HOCTHBIE pe3yJbTaTbl OCBOCHMSI MpeAMeTra «XUMHUS» OTPaXamoT CPOPMUPOBAHHOCTH  OIbBITA
MO3HABATEIbHON W MPAKTUYECKON NEeATENbHOCTH OOYyJaroIIMXCsl MO peaju3alud MPUHATHIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:
1) rpa:xIaHCKOro BOCIIMTAHUA:
OCO3HAHHS OOYYarOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX TpaB W OO0S3aHHOCTEW, YBaXEHHS K 3aKOHY U
MIPaBOTIOPSIIKY;
MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaxX U MpaBUjIax MEKIUYHOCTHBIX OTHOLIEHUN B KOJIJICKTHUBE;
TOTOBHOCTU K COBMECTHOM TBOPUYECKOU AEATEILHOCTHU MPHU CO3AaHUU YUEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX
Y TIO3HABATEJNIbHBIX 33/1a4, BBITOJHEHUH XUMHUYECKUX SKCIIEPHUMEHTOB;
CIOCOOHOCTH TMOHUMAaTh U NPUHMMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThl APYrUX IpHU aHaIHu3e
Pa3IMYHBIX BUJIOB Y4€OHOU 1A TEIbHOCTH;
2) NATPUOTHYECKOT0 BOCTIMTAHUS .
LIEHHOCTHOTO OTHOIIIEHUS K UCTOPUUECKOMY U HAyYHOMY HaClIeNI0 OTEYECTBEHHON XUMUU;
YBa)KEHHUS K MPOIIecCy TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO,
YTO JOCTIDKEHUS HAayKH €CTh Ppe3YNbTaT [UIMTEIbHBIX HAONIOJIEHUHM, KPOMOTIMBBIX AKCHEPUMEHTATbHBIX
MTOUCKOB, MMOCTOSIHHOTO TPy/Ja YYEHBIX U MMPAKTUKOB;
MHTEpeca U MO3HABATENbHBIX MOTHBOB B IOJIYYEHUU U TMOCIEAYIOIIEM aHalu3e MHPOpPMAIMU O MeperIoBbIX
JOCTHKEHHUSIX COBPEMEHHOM OTE€4eCTBEHHON XUMUMY;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;
CIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XUMHUYECKHUMH SIBICHUSIMM, M MPUHUMATh OCO3HAHHbIE
pELIEHNs, OPUEHTUPYSICh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OILICHMBATh CBOE TOBEIEHUE M IOCTYIKM CBOMX TOBApUIIEH C IMO3ULUN HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHHUE NIOCIIEACTBUN ITUX MOCTYIIKOB;
4) popMupOBaHHSA KYJIBTYPHI 310POBb:
MOHMMAaHUS LEHHOCTeW 370poBOro M Oe30macHoro obOpa3a >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;
cOOIIIO/ICHNS TTpaBUJI 6€30IaCHOTO OOpallleHUs C BELIECTBAMU B OBITY, MOBCETHEBHOMN JKU3HU U B TPYHAOBOM
NESITEIbHOCTH;
MOHUMAHUS [IEHHOCTH NMPaBWJI WHAMBUIYAIBHOTO M KOJJIEKTMBHOTO O€30MAaCHOTO MOBEJCHHS B CUTYalMAX,
YTPOKAIOLIUX 3I0POBBIO U XKU3HU JIIOJIEH;
0CO3HAHMS MOCIEICTBUI U HEIPHUATUS BPEIHBIX PUBBIYEK (YIOTPEeOIeHUs aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);



5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHHKATHBHOW KOMITIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIHCKON NEATSILHOCTH, OOIIECTBEHHO TOJIE3HOM,

TBOPUYECKOH U IPYTUX BUAAX JEATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4acTUE B PELICHUU IPAKTUYECKUX 3a]1a4 COLMAIbHON HalpaBIECHHOCTHU (B paMKax

CBOETO KJ1acca, MKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YYECHHUIO Mpodeccuil pa3InyHoOTO poja, B TOM YHUCIE Ha OCHOBE MPUMEHEHUS

IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUSI K TPy, JIOASIM TPyJia U pe3yibTaTaM TPYIOBOM A€ATEIbHOCTH;

FOTOBHOCTU K OCO3HAaHHOMY BBIOOpPY MHIMBUIYaJbHOW TpaekTOpuu oOpasoBaHMs, Oyayied mpodeccuu u

peain3ali COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEW K XHMUH,

HMHTEPECOB U NOTpeOHOCTEN 00IIECTBA;

6) 3x0/10rMuecKoro BOCIMTAHUA:

9KOJIOTMYECKHU 11€71€CO000pa3HOro OTHOUIEHUS K MPUPOJE, KaK HICTOYHHUKY CYLIECTBOBAHUS JKU3HU Ha 3eMIIE;

MOHUMaHMs TJI00AIbHOTO XapakTepa SKOJOTMYECKHX MpoOJeM, BIUSHUS SKOHOMMUYECKHX IPOLECCOB Ha

COCTOSIHHE MPUPOTHOM U COUMAIIBHOM CPEJIbI;

OCO3HAHHSI HEOOXOJMMOCTH MCIIOJIb30BaHMS JOCTHKEHUN XMMMHU JUIsl PELIEHHs] BOIPOCOB PAllMOHAIBHOTO

MIPUPO/IOIIO0JIL30BAHNUS;

AKTHUBHOTO HENPUATHS JIEHCTBHMM, NPUHOCIIIAX BpPEX OKPYXKAIOIEed NPUPOJHOM cpeae, yMEHHs

MIPOrHO3UPOBATh HEOIArONPUATHBIE 3KOJOTUYECKHE MOCIEACTBUS IMPEANPUHUMAEMBIX JEMCTBUM U

MpeoTBpaIlaTh UX;

HaJIM4Yus Pa3BUTOTO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYNbTYpPbI, OIbITa JEATEIbHOCTH

9KOJIOTMYECKOM HaINpaBJIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HABATENIbHOM, KOMMYHUKAaTUBHON U

COLIMAJIHOM MPAaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMopoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U

00111eCTBEHHOW MTPAKTUKH;

MOHUMAaHU crienu(UKU XUMHUU KaK HayKH, OCO3HaHMs €€ posd B GOPMUPOBAHUN PALMOHAILHOTO HAYYHOTO

MBIILJICHHS, CO3JaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKalollleM MHUpE KaK O €IUHCTBE MPUPOIbI U

YelloBEeKa, B TO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEW M peIIeHHH MpoOJIeM COXpaHEHUs MPUPOIHOTO

PaBHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHUHU JUI COBPEMEHHOW NMBMIM3AlUU: B €€ T'yMaHUCTHYECKON

HAMpPaBJIEHHOCTH U BaXXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHabHOM KYIbTYpbI, PEIIEHUU II00aIbHBIX

po0ieM yCTOHYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUILEBON U 3KOJIOTUYECKOM

0€30MacHOCTH, B pPAa3BUTUU MEAULMHBI, OOECHEUYEHUU YCIOBUI YCHEIIHOTO Tpyda M 3KOJOTUYECKH

KOM(OPTHOM JKU3HU KaXKJOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTHU: IMOHUMAHUs CYHIHOCTM METOJOB II03HAHMUS, HCIOJIb3YEMBIX B

€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUS [UIsl aHalu3a U OOBSCHEHHS

SBJICHUN OKPYKAIOLEr0 MHpa M MNPOUCXOISAIIMX B HEM H3MEHEHUH, YMEHHS JelaTb OOOCHOBAaHHBIC

3aKJIIOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMEIOUIUXCSA JAHHBIX C MENbI0 TMOJYYeHHs JTOCTOBEPHBIX

BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XUMHMUYECKHWE 3HAHHS JUIS pElIeHUs MpoOJeM B pealbHbIX

KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEPEPHIBHOMY 00OPa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY IOTY4EHHIO

HOBBIX 3HaHUI 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMH MMOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpophecCuOHATBLHON e TeNTbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yiabTaThl OCBOEHHUS Y4eOHOro Ipeamera «XHMHUS» Ha YpPOBHE CpeaHero oOIero

00pa30BaHUs BKIIIOYAIOT:

3HaYMMble I (HOPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOUIUXCA MEXAUCIUIUTUHAPHBIE (MEXKIPEIMETHBIC)

oOIIeHayYHble TOHATHUS, OTPAXKAIOIIKME LEJIOCTHOCTh HAayYHOH KapTHHbI MHpa M CHeUu(UKy METOA0B

MIO3HAHUs, MCIOJb3YEMBIX B ECTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO, JHEPrus, SBIEHHE, IPOLECC,

cucreMa, Hay4yHbli (pakT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIeJ0BaHNEe, HAOII0IeHUE,

U3MEpPEHUE, IKCIIEPUMEHT U JAPYTHUE);



YHUBEpCaJbHbIE  y4yeOHble  JeiicTBHS  (TO3HABaTeJIbHBbIE,  KOMMYHUKAaTHUBHBIC,  PETYISATHUBHEIC),
obecrnieunBaromue (GopMupoBaHue (PYHKIMOHATBHOW TPAMOTHOCTH W COIMAJIbHONH  KOMIECTCHLUHU
oOyJaronuxcs;

CIOCOOHOCTh 00YYaOLIUXCS UCTIOIH30BATh OCBOCHHBIE MEXIUCIUILTHHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U
YHUBEpCAJIbHBIC YUeOHbIC ICHCTBUS B IO3HABATEILHON U COITUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3ylbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIbHBIMH YYEOHBIMH MO3HABATEIbHBIMHU,
KOMMYHHUKATHUBHBIMH U PETYIIATUBHBIMU JICHCTBHSIMHU.

OgiajieHne YHUBEPCAIbHBIMYU Y4eOHbIMU MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITEIIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIPENIENATh IETH JeSITeILHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH UX JAOCTHIKEHHSI, COOTHOCHTD PE3yJIbTaThl
NEATEIBHOCTH C TIOCTABJICHHBIMH LIEISIMU;

MCTOJB30BATh MPH OCBOSHUH 3HAHHMN MPUEMBI JIOTHUECKOTO MBIIIICHHS — BBLACISTh XapaKTEPHbIE MPU3HAKH
MOHATUH W YCTAHABJIMBATh WX B3aMMOCBS3b, MCIOJH30BATH COOTBETCTBYIOIIWE TMOHITHSA sl OOBSICHEHUS
OTIENBHBIX (PAKTOB U SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH TSl KIIACCH(PUKALINY BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATH IPUIMHHO-CJIEICTBEHHBIE CBSA3H MEK/Y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOMTH JIOTHUECKHE PACCYKJICHHS (MHIYKTUBHBIC, ICTyKTUBHBIC, 110 AHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTH
Y TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUAX, (DOPMYIHPOBATH BBIBOJBI M 3AKIIFOYCHHUS;

NPUMEHSATh B TIPOIECCE TIO3HAHWS, WCIOJNb3yeMble B XHMHW CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBhIBATh MOJICIBHBIE TPEICTABICHUS] — XUMHUYECKHH 3HAK (CHMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHUYECKOW PEaKIWU — TPH PEHICHWH YYeOHBIX MMO3HABATENFHBIX W MPAKTHYECKHX
3a1ad, TPUMEHSITh Ha3BaHHBIC MOJICNBHBIC TPEICTABICHUS ISl BBISABICHHS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIaJIeTh OCHOBaMHU METOJIOB HayYHOT'O IIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINM;

dopMynupoBaTh LENM U 3aJauyd  MCCIENOBAHMSA, HCIOJb30BAaTh IIOCTABJIECHHBIE M CaMOCTOSITEIILHO
c(OopMyJIMPOBaHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI Il (POPMHUPOBAHUS TUIIOTE3bI
10 NTPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKACHUM;

BJIQJIeTh HABBIKAMHM CaMOCTOSITEIIBHOTO IUJIAHUPOBAaHUS M IPOBEAEHUS YYEHUYECKUX OSKCIEPHUMEHTOB,
COBEpILIEHCTBOBAaTh YMEHHs HAOIIOJaTh 3a XOJOM IIpOllecca, CaMOCTOSATENIbHO IIPOTHO3MPOBATH €ro
pe3yibTar, (QOpMyJIUpOBaTh O0OOLIEHHS M BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTU PpE3yJIbTATOB
HCCIIEIOBAHUS, COCTaBIISITh 00OCHOBAHHBIM OTYET O MIPOAETAaHHOM padoTe;

IpUOOpETaTh OIBIT YUYEHUYECKON HCCIIEeI0BATENbCKON U IPOEKTHOM eATENbHOCTH, IPOSBIATh CIOCOOHOCTh
U TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIICHUS IPAaKTUYECKUX 3a/ad, NPUMEHEHUIO
pa3IUYHBIX METOJIOB [IO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATHCSI B Pa3IMYHBIX MCTOUHUKAX MH(OpMaluu (Hay4yHO-NOMYyJsipHAs JIMTEpaTypa XUMHUYECKOIO
coJiepKaHus, CIpaBOYHbIE 10cOOUs, pecypchl MIHTepHeTa), aHaIM3upoBaTh HHGOPMALIMIO PA3JIUYHBIX BHJIOB
1 GOpM INpe/ICTaBIICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dopMynupoBaTh 3ampoChl W TNPUMEHATh pa3jIUyHble METOJbl NpU MOMCKE U 0TOope uH(popMmaluy,
HE0O0X0AMMOM 7151 BBIIIOJHEHMsI yIeOHBIX 3a/1a4 ONpeAEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCIOJIb30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH U  pa3IMYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTHUMalbHYIO (opMy mpencTaBieHuss HHpopManuu (cXembl, TIpaduki,
JMarpaMMbl, TaOJIUILbI, PUCYHKHU U JIpyTHUE);

UCIOJb30BaTh HAyYHBIN SI3bIK B Kau€CTBE CPEACTBA MpH pabOTe ¢ XMMHUYECKOW MH(OpMaIMen: NpuMeHsSTh
MEXIpenMeTHble ((pU3uUeckue M MaTeMaTH4YecKHe) 3HaKM W CHMBOJIBL, (OpMyIbl, abOpeBHaTypHI,
HOMEHKJIATypYy;

UCIOJb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

3aJaBaTh BOIMPOCHI MO CYLIECTBY 00CYXAaeMOM TeMbl B XOJI€ Uajora U/Mil AUCKYCCUH, BHICKa3bIBATh UJIEH,
(bopMynHUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTENIBHO BBITIOIHEHUS MPEATI0KEHHOM 3a1auu;

BBICTYIIATh C MPE3EHTAIeN pe3yabTaToOB MMO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSTEIBHO WIN
COBMECTHO CO CBEPCTHHMKAMHU IPHU BHINOJIHEHUH XMMHUYECKOTO SKCIIEPUMEHTa, MPAaKTU4YeCKOH palboThl Mo



HCCIICIOBAaHUIO CBOWCTB M3Yy4aeMbIX BEIIECTB, peau3alluil y4eOHOro MpoeKTa U (hOpMYyIMPOBATh BBIBOJBI IO
pe3yibTaTtaM MPOBEIEHHBIX UCCICIOBAHWMA IyTEM COTJIACOBAHUS IMO3WIUMK B XOJe OOCYXKICHHS W OoOMeHa
MHEHUSIMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU AeHCTBUSMMU:

CaMOCTOSITEJIBHO IUIAHUPOBATH U OCYLIECTBISATH CBOIO IIO3HABATEIIBHYIO IEATEIBHOCTD, ONPENeIss €€ ey U
3aaud, KOHTPOJUPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IpEIIaraéMblil aIfOPUTM JIEHCTBHI
MIPY BBITIOJHEHUH Y4YEOHBIX W HCCICIOBATENIbCKUX 3a/1ad, BHIOMpaTh HanOosiee d((EeKTUBHBINA CIIOCO0 HX
peuieHus ¢ y4€TOM IOJIy4E€HHs HOBBIX 3HAHHWH O BEIIECTBAX U XUMHUYECKHUX PEAKIUSAX;

OCYULIECTBJIATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATHBI 10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHuuecKasi XUMHsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh NPEICTABICHUN O XMMHUYECKOH COCTABIIIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHpa,
pOJIM XMMWH B TIO3HAHWW SIBJICHUH TPHUPOJBI, B (POPMUPOBAHUU MBINUICHUS W KyJAbTYpPhI JIMYHOCTH, €€
(GYHKIIMOHATBHOH T'PaMOTHOCTH, HEOOXOIUMOW JUIS PEIICHHS MPAKTHYECKHX 3aJad ¥ OKOJOTHYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IPUPOJTHON Cpejie;

BJIQJICHHE CHCTEMOW XMMHYECKUX 3HAHH, KOTOpas BKIOYAET: OCHOBOIOJIATAIOIINE MOHATUS (XUMUYECKHUI
DIIEMEHT, aToOM, DJIEKTPOHHAs O000JO0YKa aTroma, MOJEKylla, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTD,
XAMUYECKasi CBsI3b, CTPYKTypHass ¢opmyna (pa3BEpHyras M COKpami€HHas), MOJb, MOJISIpHAs Macca,
MOJIIDHBIM  O00BEM, VYIJIEPOJHBIN CKeleT, (yHKIHMOHAIBHAs TpyINma, pajaukal, HW30MEpHs, H30MEPHI,
TOMOJIOTHYECKUH pSAZl, TOMOJIOTH, YTJIEBOJIOPOJBI, KHUCIOPOA W a30TCOJACpKaIlde COCIMHEHHUS, MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCIUHEHMS); TEOPUU M 3aKOHBI (TEOpPHS CTPOSHUS
oprannveckux BemectB A. M. byriepoBa, 3akoH COXpaHEHHS MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3BIK XUMHH;, MUPOBO33PEHUYECKHE 3HAHMUS, JISKAIIAE B OCHOBE MMOHMMAaHUS TPHYUHHOCTH U
CHCTEMHOCTH XHMHYECKHX SIBIICHHH, (AKTOJIOTUYECKHE CBEICHHS O CBOWCTBAX, COCTAaBE, TOIYYCHHH U
0€30MacHOM HCMOJIb30BaHUU BAKHEUIINX OPraHMYECKHX BEUIECTB B OBITY U NMPAKTUYECKOW NEATEIbHOCTH
YeJI0BEeKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TMOHATHMN, YCTaHABIMBATh UX B3aUMOCBS3b,
HCIO0JIb30BAaTh COOTBETCTBYIOIINE MOHATHUS NP ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALLIEHUI OpraHUYECKUX
COEIUHEHUN,

c(OpMHUPOBAHHOCTh YMEHHMM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJMKY JJISI COCTaBJICHMSI MOJIEKYJISIPHBIX M
CTPYKTYPHBIX (pa3BEPHYTON, COKpamI€HHON) (QOpMYNI OpPraHMYecKHMX BEUIECTB U YpaBHEHUN XUMHUYECKUX
peaxiuii, U3roTaBiIuBaTh MOJEIN MOJIEKYJl OPraHHMYECKHUX BEIECTB Ul WJUIIOCTPAlMM UX XMUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS,

cOpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAJUICKHOCTh M3YyYCHHBIX OPraHUYECKHX BEIIECTB IO UX
COCTaBy M CTPOCHHUIO K OIpeAeiIEHHOMY KiacCy/Tpyline COeAuHEHUN (YrieBOJAOPOIbl, KHUCIOPOI U
a30TCOJIEpIKAINEe COEIUHEHHs, BBICOKOMOJIEKYJISIpHbIE COEIMHEHHUs), JaBaTh WM Ha3BaHUS 110
cucremaruueckoit Homenknatype (IUPAC), a Ttaxke NpuBOAUTH TPUBUAIbHBIE Ha3BaHUSA OTAEIBHBIX
OpraHMYECKUX BEUIECTB (3TUJICH, MPOMUIIEH, alleTHIIeH, STHJICHTJIMKOJb, TIUIepuH, (eHos, Gopmanpiaerus,
alleTanpJeru]l, MypaBbHHAas KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCIIOTA, CTEAPUHOBAas KUCIIOTA,
TIII0K03a, PPyKTO3a, Kpaxmall, IeJI0103a, TIIUIUH);

cOpPMUPOBAHHOCTh YMEHHS OMNpPENeIsITh BHJbI XUMHUYECKOW CBS3M B OPraHUYECKUX COEAUHEHUSAX
(oIMHApHBIE M KPATHBIC);
C(OPMHUPOBAHHOCTh YMEHMs TNPUMEHATh IOJOXKEHUS TEOPUM CTPOCHHs OpraHuYecKux BemiecTB A. M.
byrnepoBa a1t 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
MAaccChl BEIIECTB;
c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3MUECKUE U XHUMHYECKHE CBOWCTBA
TUTIAYHBIX TPEJICTABUTENEH Pa3UYHBIX KIaCCOB OPraHWYECKUX BEIIECTB (METaH, 9TaH, ATHUJIEH, MPOIUIEH,
arieTuiieH, Oyraauen-1,3, metunOyraaueH-1,3, 6€H30, METaHOI, ATAHOJ, STUJICHTJINKOJIb, TIUIEPUH, (HEeHOI,
areTanbJerul, MypaBbUHasl U YKCYCHasl KUCIIOTHI, TJIIOK03a, KpaxMal, [eJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTa),
WJUTIOCTPUPOBATH TEHETHUECKYIO CBSA3h MEXKIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMHUECKUX PEaKIUi
C UCTOJIb30BaHUEM CTPYKTYPHBIX (HOPMYIT;
c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HICTOYHUKH YTIIEBOJOPOJIHOTO CHIPhs (HEe(Th, MPUPOIHBINA Ta3,
yToJib), CHOCOOBI UX EPepadOTKU U MPAKTHUECKOE IPUMEHEHHE MPOIyKTOB MepepaboTKy;



c(OPMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIUMCICHUS [0 XUMHUYECKHUM YpaBHEHUsSM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM IIPOAYKTAa PEAKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
13 UCXOJIHBIX BEIECTB UM MPOIYKTOB PEAKLUN);

c(OPMHPOBAHHOCTh YMEHUH BIAJETh CUCTEMOW 3HAHMH OO0 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHUS,
UCTOJBb3YyEeMbIX B XUMHH IPH H3YYEHUHM BEIIECTB M XHMUYECKHUX SIBJICHUH (HAOIIOAEeHUE, H3MEpEHHE,
SKCIEPUMEHT, MOJEIIMPOBAHME), UCII0JIb30BaTh CUCTEMHbIE XUMHUUYECKUE 3HAHUS Ul IPUHATUS PELICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsAX, CB3aHHBIX C BEIECTBAMU U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUH COOIONATh TpaBHia TOJB30BAaHUS XHUMHUYECKON TOCYHOH M 1ab0paTopHBIM
o0OpyJIOBaHHEM, a TaKXKe TNpaBWia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMH TI0
BBINIOJIHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBINOJIHATH XUMHUYECKHH HSKCHEPUMEHT (IIpeBpaIleHUs
OpraHMYECKUX BEILECTB IPU HArpeBaHHUM, IOJyYEHHE 3TUJICHA W HU3Y4YEHHE €ro CBOMCTB, KayeCTBEHHbIE
peaKknmuyu OPraHMYEeCKHX BEIIECTB, JACHATypalus OEJIKOB NpPU HArpeBaHWH, IBETHHIE peakiuu OelKOB) B
COOTBETCTBUHU C IMpPaBUJIAMH TEXHUKH O€30MacHOCTH IMpH OOpallleHHHu C BEUIECTBAMM U JIAOOPAaTOPHBIM
000py/OBaHUEM, NPEICTABISATh PE3yJbTAaThl XUMHUYECKOTO HKCHEPUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIINX peakiui U GOpMYyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XWMHUYECKYI0 HH(POPMALMIO, IOJy4aeMYK U3
Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoi nHpopmaluu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHHUH COOJIOATh TpaBUiia SKOJIOTHYECKH IIEJIeCO00pa3HOrO TMOBENEHUS B OBITY U
TPYIOBOM JAEATEIBHOCTH B LEISIX COXPAaHEHHs] CBOEro 3J0POBbs M OKpY)KAIOIIed NPUPOTHOU CpEe.bl,
OCO3HABATh OMACHOCTh BO3/JICHCTBHS Ha >KHUBbIE OPraHU3Mbl ONPEAEIEHHBIX OPraHMYECKUX BELIECTB, IOHUMAs
cmbicn nokazarens [1/IK, mosicHATh Ha mpuMepax crocoObl YMEHbIIEHUS U MPEJOTBPAIICHUS] UX BPETHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui 00Oy4aroUIuXcs C OrPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS: YMEHHE MPUMEHSTh 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBJICHMUIA;

JUIA CJENbIX M CHa0OBUAAIIMX OOYdYaloIUXCs: YMEHHE HCIOJIb30BaTh PpPelbe(HO-TOUCUHYIO CHCTEMY
o6o3nauenwuii JI. bpaiins s 3anucu xumudeckux Gopmyd.

11 KJIACC
IIpenmeTtHble pe3ynbTaTshl OCBOEHH Kypca «O01as 1 HeOpraHM4ecKasi XUMHsD) OTPakaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUI: 0 XUMHYECKOW COCTABIISIIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
pOJIM XUMHM B IO3HAaHWU SIBJIEHUN NPUPOAbI, B (POPMUPOBAHMM MBILUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(GYHKUIMOHATBHONM I'PaMOTHOCTH, HEOOXOIUMOM [yl PpELIeHUs MPAaKTHUYECKHX 3aJad U SKOJIOTHYECKU
000CHOBaHHOT'O OTHOILEHHS K CBOEMY 3/10POBBIO U IPUPOJIHON Cpesie;
BJIaJICHHE CHUCTEMOW XMMHUYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJIArAlOIIME MOHATUS (XUMUYECKUI
3JIEMEHT, aTOM, U30TOI, S-, P-, d- DIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIH 00BEM,
BaJIEHTHOCTh, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIIEHHS, XMMHMYECKas CBs3b (KOBAJEHTHAs, MOHHAf,
MeTaJUIMYecKas, BOJOPOJHAs), KpUCTAJUIMYECKas pemeETKka, TUIBl XUMUYECKUX peakLUui, pacTBop,
JIEKTPOJIMTHI, HEAIEKTPOIMUTHI, SJIEKTPOJUTHUECKAsT JUCCOLMALUSA, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM peakluH, XHMUYECKOE paBHOBECHE); TEOPUUM M 3aKOHBI (TEOpHUS 3JIEKTPOJUTHUUYECKON
aucconuanuy, nepuoaudeckui 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH
COXpaHEHHS W MPEBPALICHUS YHEPTHH IPU XUMHUUYECKUX PEAKLUAXK), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK
XUMHUH, MHPOBO33PDEHYECKHE 3HAHMSA, JICKAI[Me B OCHOBE IOHUMAHUS TNPHUYMHHOCTH W CHCTEMHOCTH
XUMUYECKUX SIBJICHUH, (PaKTOJIOIMUYECKHE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJyYeHHH U 0Oe30MacHOM
UCIOJIb30BAHNH BaKHEHIIINX HEOPraHUUECKUX BEIIECTB B ObITY U MPAKTUYECKOH IesTeIbHOCTH YellOBeKa;
C(OPMHUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHbIE NMPU3HAKU MOHITHUM, YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMCAHUN HEOPTaHWYECKUX BELIECTB U X MPEBPALCHUH;
c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BATH XMMUYECKYI0 CUMBOJIHUKY JUIS COCTaBJIEHUS (OPMYN BEILECTB U
ypaBHEHUH XUMHUYECKUX peakiuid, cucremarndeckyro HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHMS
OTJENIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ra3, yrJIeKHCIbIi Ta3, aMMHaK, raméHas U3BeCTb, HeraméHas
U3BECTh, MUThEBAst COJIA, MUPHUT U JIPYTHUE);
Cc(OPMHUPOBAHHOCT YMEHHH OMpEAEssATh BAJEHTHOCTh M CTENEHb OKHUCIEHHUS XMMHYECKHX 3JEMEHTOB B
COEJMHEHUSX pa3IMYHOIO COCTaBa, BUJ XUMHUECKOM CBS3UM (KOBaJCHTHAas, HWOHHAs, MeTaIMuecKas,
BOJOPO/IHAsI) B COEIUHEHHUSAX, THI KPUCTAJUIMYECKON pemETKH KOHKPETHOTO BellecTBa (aToMHasd,



MOJIEKYJIIpHAsi, HOHHAasA, MeETaJuIMYecKas), XapakTep Cpeabl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOPMHUPOBAHHOCTh YMECHHI YCTaHABIMBATH MPHUHAICKHOCTh HEOPTAHMUYECKUX BEIIECTB MO MX COCTaBY K
OTIpeNICIEHHOMY KIIACCy/TPYIIEe COSAWHEHHH (IPOCThIE BEIIECTBA — METAUIBI M HEMETAJUTbl, OKCHIBI,
OCHOBAaHUSI, KUCJIOTHI, aM()OTEpHBIC THIPOKCHUIBI, COJIN);

cOpPMHUPOBAHHOCTh yMEHUW paCKphIBaTh CMBICH Tepuoandeckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATH €TO0 CHCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUY;
c(OPMHUPOBAHHOCTh YMEHUHN XapaKTEPH30BaTh AICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX JIEMEHTOB 1—4
nepuoioB [lepuoanueckor cucteMbl xumuueckux 35ieMeHToB . M. MenaeneeBa, UCnonb3ysl MOHATUSA «S-, P-,
d-a5eKTpOHHBIE OPOMTAINY», «IHEPTETHUCCKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB
XUMHUYECKUX JIEMEHTOB U WX COCAMHEHUM MO TeproaaM U rpynmnam lleproanyeckoit CUCTEMBI XUMUYECKUX
anemeHTOB JI. 1. Menjeneena;

c(hOPMHUPOBAHHOCTh YMEHUHN XapakTepHU30BaTh (OMHMCHIBATH) OOIINE XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAaHUE TEHETHUYECKOM CBSI3M MEXKTy HEOPTaHUUECKIUMU
BEIIIECTBAMU C TIOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUUECKHE PEAKIIMH TI0 PA3TUYHBIM MPU3HAKAM (YUCTY U
COCTaBy pEarupymolInuX BEMIECTB, TEIJIOBOMY 3()QeKTy peakuuu, H3MEHEHHIO CTETEeHEH OKHUCICHUS
AJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIaCTUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUHN COCTABJIATh YPAaBHEHHUS PEAKIMM pPa3IMYHBIX THIIOB, MOJHBIE U COKpaIIEHHBIE
ypaBHEHUS PEaKIM HOHHOTO 0OMEHa, YIUTHIBAs YCIOBUS, TPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA;
c(hOpMUPOBAHHOCTh YMEHHI TMPOBOAWTH PEAKIMH, MOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTAaB Pa3TUIHBIX
HEOPraHMYECKNX BEIECTB, PACIIO3HABAThH OIMBITHBIM MYTEM HOHBI, MPUCYTCTBYIONINE B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEIECTB;

chOpMUPOBAHHOCTh YMEHUH  PACKPHIBATh CYIIHOCTh  OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MTOCPEICTBOM COCTABIICHUS AIEKTPOHHOTO OajaHca 3TUX PEaKITUii;

cOpPMUPOBAHHOCTh YMEHHMH OOBSACHATH 3aBHUCUMOCTh CKOPOCTHM XUMHUYECKOW peakuuu OT PazIUdHbIX
(akTOpOB; XapakTep CMEIIEHUS XUMHYECKOrOo pPAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHEro BO3ACHCTBUS
(mpuaIn Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMUYECKUE MPOLIECCHI, JIeXKAIlHe B OCHOBE MPOMBIIIIEHHOTO
MOJIyUYEHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a Takke c(OPMUPOBAHHOCTH IMPEACTABICHUI 00 00IIMX HAayYHBIX
MPUHIIUIAX U SKOJIOTHYECKUX MPpoodIeMax XUMUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTH YMEHUI MPOBOJAUTDH BHIYMCICHHS C UCIIOIb30BAaHUEM MOHSATHUS «MAacCOBas J0JIsl BEIIeCTBa
B PacTBOpeE», 00bEMHBIX OTHOILICHUH ra30B MPU XUMUYECKUX PEAKIIHIX, MACChl BEIIECTBA WU 00BEMA ra3oB
[0 U3BECTHOMY KOJHMYECTBY BELIECTBAa, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUU BEIECTB,
TEIUI0BOTO 3(pdeKTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MPEBPAILEHUS U COXPaHEHUS
SHEPIUH;

chOpMUPOBAHHOCTh YMEHUH COOII0JAaTh MpaBHUiia MOJB30BaHUS XMMHUYECKON MOCyAod U J1ab0opaToOpHBIM
o0opynoBaHueM, a TakKe MpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHHM C HHCTPYKIHUSIMHU IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BHITIOJHATh XUMUYECKHI SKCTIEPUMEHT (pa3ioskeHHe MepOKCcHIa
BOJIOpPOJa B MPUCYTCTBUM KaTaJIM3aTOpPa, OINPEICIICHHE Cpeabl pPAacTBOPOB BEUIECTB C IOMOIIbIO
YHHUBEPCATbHOTO MHIUKATOPA, BIUSHUE PA3MUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIMH, PEaKIuu
HMOHHOTO 0OMEHa, KaueCTBEHHBIE PeaKkiuu Ha cynbdar-, kapOoHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHS,
pelIeHrne dKCIIepUMEHTANBHBIX 3a7a4d 1o TemaMm «MeTamns» u «HeMeranns») B COOTBETCTBUU C TIPAaBHIAMU
TEXHUKH O€30MaCHOCTH MpHU OOpalleHuu C BEIIeCTBAMU U JTaOOPAaTOPHBIM OOOpYIOBAaHUEM, MPEACTABISATH
pe3ynbTaThl XUMUYECKOTO OHKCIEpPUMEHTa B (hopMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIUX pPEAaKIUil u
(hopMyITHUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XUMHUUYECKYI0 WH(GOPMAIHIO, TMOJIy4aeMyl U3
Pa3HbIX UCTOYHUKOB (CpPEACTBA MACCOBOM KOMMYHHKAIUH, IHTEpHET U APYrux);

chOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUiIa HKOJOTHUECKH IIEIecO00pa3HOro TMOBeAeHUs B OBITY H
TPYJOBOM JNEATENbHOCTH B ILEJAX COXPAaHEHHsS CBOETO 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpe.bl,
OCO3HABaTh OMACHOCTh BO3JICMCTBHMS Ha >KUBBIE OpPraHU3Mbl OINPEACNEHHBIX BEIIECTB, MOHHMAas CMBICI
nokazarens [IJIK, mosicHaTh Ha mpuMepax CHOCOOBl yMEHBIIEHUS H MPEAOTBPAIICHUS HX BPEIHOTO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;



1L 00YYaIOIIMXCS ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0OPOBbS: YMEHHE TPUMEHSTh 3HAHHUSI 00 OCHOBHBIX
JOCTYIIHBIX METOJIaX II03HAHUS BEIECTB U XMMUYECKUX SIBICHUN;

IUISL CJIENBIX M CIa0OBUAAIIMX OOYJaroOLIMXCs: YMEHHE HCIOJIb30BATh PEIbe(HO-TOUEUHYIO CHCTEMY
o0o3nauenwmii JI. bpaiins i 3anucu XUMHYECKHX (GOPMYIL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acon
HanmeHnoBaHue pa3jesioB U TeM JuexkTpoHHble (MU poBbIE)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
. bubnuoteka [JOK
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
https://m.edso0.ru/7f41837c
M. bytiepoBa
Hroro mo pazueny 3
Paspen 2. Yriesoaopoabl
bu6moreka [IOK
2.1 IT — 2
PEHCIBHEIE YIIICBOAOPOAR — ATKAHb https://m.edso0.ru/7f41837c
95 HenpeienpHbIE YIIeBOIOPOIBI: ATKEHEL, 5 1 brbmotexa LIOK
- AKA/HCHbI, ATKHHEI https://m.edsoo.ru/7f41837c
bu6moreka [IOK
2.3 ApOMAaTHYECKHE YIIICBOJIOPOIbI 2 https://m.edsoo.ru/7f41837c
24 [Ipupo/HbIE HCTOYHHKH YTIIEBOIOPOIOB U 3 ! brbmotexa LIOK
- HX MlepepaGoTKa https://m.edsoo.ru/7f41837c
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeuHeHHust
bu6mmoreka [JOK
3.1 CriupTsl. PeHon 3 https://m.edsoo.ru/7f41837c
3.2 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 1 bubmorexa LHOK
- Criosre 5bHpbI https://m.edsoo.ru/7f41837c
3.3 VriaeBobl 3 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837¢c

Wroro mo pazneny 13
Pasnen 4. A3oTcoaepskamme opranudeckne coelMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa HOK

https://m.edsoo.ru/7f41837c

Wroro mo pazueny 3
Pasznea S. BoicokomoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccet. Kayayku. Bomokaa 2 Et?;i?ir%féifﬁﬁﬂl%?c
Hroro mo pazgeny 2

bu6moreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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11 KJIACC

HaumenoBanue pa3xe/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIE (L (POBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenune atoMoB. [lepuoanyeckuii 3ak0H
bubmmoreka [IOK
11 u [lepnoanueckas cuctemMa XUMUYECKUX 3
https://m.edso0.ru/7f41837c
anemeHToB JI. . Meneneera
19 Crtpoenue BemiectBa. MHOTOOOpasue 4 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
1. X 1 1
3 HMITAECKHE peakiin 6 https://m.edso0.ru/7f41837c
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6moreka [IOK
2.1 M 6 1
CTaLEt https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 H 9 1 1
eMETaLIBL https://m.edsoo.ru/7f41837c
53 CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX 5 bubnuoreka [JOK
' BELIECTB https://m.edso0.ru/7f41837¢c
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHS U )KU3HB 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
Utoro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacoB
Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero u3yyeHusi | o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI

1 [IpeaMeT OpraHMyYecKol XMMUHM, €& 1 bu6mmoreka [IOK
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE https://m.eds00.ru/7741837¢
Teopus cTpoeHUsI OpraHU4YECKUX bubnuorexa [JOK

2 coenuHenuit A. M. BytiepoBa, €€ 0CHOBHbIE 1 https://m.edsoo.ru/7f41837c
MOJIOKECHHS
[IpencraBnenue o Kinaccuduxanuu bubnuoreka [IOK

3 opraHnyeckux Beniects. Homenkiarypa 1 https://m.edsoo.ru/7f41837c
(cucremaTnyeckasi) ¥ TPUBHAJIbHbIC
Ha3BaHMs OPraHUYECKUX BELIECTB

4 AJIKaHBI: COCTaB M CTPOEHHUE, 1 bubmmorexa IIOK
TOMOJIOTHYECKHIA PSiT https://m.edsoo.ru/7f41837c

5 Meran 1 3TaH — IPOCTENIIHE 1 bubmiorexa LHOK
TPe/ICTABHTENH ATKAHOB https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 https://m.edsoo.ru/7f41837c

7 DTHIIEH U TIPOTIUIIEH — MPOCTEHIIINE 1 bubnuorexa IIOK
TPe/ICTABHTENH ATKEHOB https://m.edsoo.ru/7f41837c

3 [Mpaktuyeckas pabota Ne 1. «IlomyueHne 1 1 bubmorexa IIOK
STHJIEHA 1 H3YTEHHE €ro CBOTCTB https://m.edso0.ru/7f41837c

9 Anxanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK
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MeTunoyraauen-1,3. [lonyyenue
CHHTETHYECKOTO KayuyKa U PE3HHbI

https://m.edsoo.ru/7f41837¢c

AJNKHUHBL: COCTaB U 0COOCHHOCTU CTPOCHUS,

bubmuoreka [IOK

10 TFOMOJIOTMYECKUH psil. ALIETHIIEH — https://m.edsoo.ru/7f41837c
MPOCTEUIINI NPEICTABUTEIb ATIKUHOB
BBIYHCIIEHNS 110 YPABHEHHIO XMMHYECKOHM brbmorexa LIOK

11 — https://m.eds00.ru/7f41837c
ApeHnsl: 6eH30I1 1 TOJIyoJ1. TOKCHYHOCTh brbmorexa LHOK

12 ApEHOB https://m.edsoo.ru/7f41837c

13 I'eHeTHueCcKas CBA3b YIIIEBOIOPOJIOB, Bubmmoreka [IOK
MPHUHAIJICKAIHNX K Pa3JINYHBIM KJIacCcaM https://m.edsoo.ru/741837¢
[IpupoiHbIE HCTOYHHKH YIIIEBOIOPOIOB: bubnuoreka [JOK

14 MIPUPOJIHBIN Ta3 U MOMyTHBIE He(DTIHBIC Ta3kl, https://m.edso0.ru/7f41837c
He(Th ¥ MPOAYKTHI €€ epepadoTKH
[IpupoiHbIE UCTOYHUKH YTJIEBOIOPOIOB: bubnuorexa [JOK

15 MIPUPOJIHBIN Ta3 U MOMYTHBIC HEPTIHBIC Ta3bl, https://m.edsoo.ru/7f41837c
He(Th ¥ MPOAYKTHI €€ epepadoTKH
KourponbsHas paboTa 1o paszeny bubnmorexa IOK

16 «YTIEBOIOPOTB https://m.edsoo.ru/7f41837c

17 IIpenensHble 0IHOATOMHbIE CIIUPTHL: Bubmmorexa [IOK
METaHOJI ¥ 3TaHoJ. BomopoaHas cBs3b hitps://m.edso0.ru/7141837¢
MHOT0aTOMHBIE CITUPTBI: ATHIIEHIJIUKOIb U bubmorexa [IOK

18 TITHICPHH https://m.edsoo.ru/7f41837c

19 DeHOII: CTPOEHHE MOJIEKYIIBI, (PU3MUECKHE U brbmiorexa [IOK
XMUMHYECKHE CBONCTBA, MPUMEHEHHE https://m.eds00.ru/7f41837¢

20 Anpaeruapl: GopMalbAeTUa U alleTallbIeTUI. bubnuorexa LIOK
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Aneron

https://m.edsoo.ru/7f41837¢c

OHOOCHOBHBIE MTpe/ieNIbHBIE KapOOHOBBIE

bubmuoreka [IOK

21 .
KHCIOTHI: MyPaBbHHAS U YKCYCHAS https://m.edso0.ru/7f41837c

99 I[Mpaktuueckas pabora Ne 2. «CBoiicTBa bubmmoreka [IOK
PACTBOPA YKCYCHOH KHCIOTHI https://m.edsoo.ru/7f41837c

23 CreapyHOBas ¥ OJEUHOBAs KUCIIOTHI, KaK Bubmmorexa [IOK
MIPEJICTAaBUTEIIH BBICIIHX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/741837c

o4 MbD1a KaK COJIM BBICIINX KapOOHOBBIX bu6miorexa [HOK
KHCITOT, MX MOOIIEe eHCTRIE https://m.edso0.ru/7f41837c
CrnoxHbie 2(DUPBI KaK MPOU3BOTHBIC bubnuorexa [JOK

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX https://m.edsoo.ru/7f41837c
a¢upoB
JKupsl: rugponus, IpuMeHEHHE, bubmiorexa LHOK

26 GMONTOTHYECKas POJIh KHPOB https://m.edsoo.ru/7f41837c
VYrieBoapl: cocTaB, KiIacCupUKaIusl. bu6moreka [IOK

27 Baxneiimme npeacTaBuTe: TIIOK03a, https://m.edsoo.ru/7f41837c
bpykTO3a, caxaposa

28 Kpaxmai ¥ 1eJUI0103a Kak IPUPOIHbIE bubmiorexa LHOK
TOMIMeEpHI https://m.edso0.ru/7f41837c
KonTponpHas pabota no pasaeny bubnuoreka [JOK

29 «Kucnopopcoaepxaiime OpraHuuecKue https://m.edsoo.ru/7f41837c
COCIMHEHUS

bu6mmoreka [JOK
30 AMUHBI: METHIIAMHH U aHHJIHH https://m.edsoo.ru/7f41837c
31 AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE bubnuorexa LIOK
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OpraHU4eCKUe COCAMHCHHUS, UX
ouosiornyeckoe 3Hauenue. [lemnruapt

https://m.edsoo.ru/7f41837¢c

32 Benku Kak mpupoIHbIC 1 bubmmoreka [IOK
BBICOKOMOJICKYIISIPHBIE COCAMHEHUS https://m.eds00.ru/7141837c

33 OCHOBHBI€E TIOHSTHS XUMUAHN 1 Bubmmoreka [IOK
BBICOKOMOJIEKYIISIPHBIX COCTMHEHUI https://m.eds00.ru/7741837c
OcCHOBHBIE METO/IbI CHHTE3a bubnuotexa [JOK

34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUM. 1 https://m.edsoo.ru/7f41837c
[TmacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KVIACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

! XUMHUYECKUH dIEMEHT. ATOM. DJIeKTPOHHAS 1 brbmotexa LIOK
KOH(HIYPAIHS ATOMOB https://m.edsoo.ru/7f41837c
Ilepuoanueckuii 3axoH u Ilepuoanueckas bubnnorexa [JOK

5 cucTeMa XUMUYECKuX 3neMeHToB /I, U. 1 https://m.edso0.ru/7f41837c
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB bubmuorexa [JOK
XUMHUUYECKUX IEMEHTOB U UX COEAUHEHUM MO https://m.edso0.ru/7f41837c

3 TpyIIaM U nepuojam. 3HaueHue 1
MEPUOIUIYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux daeMmenToB .. Menaeneena B
Pa3BUTHUU HAYKU
Crpoenue BelecTBa. XUMUYECKas! CBSI3b, €€ bu6mmoreka [JOK

4 BH/JIBI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 https://m.edsoo.ru/7f41837c
cBsi3u. BonopoiHas cBs3b
BasieHTHOCTB. DJIEKTPOOTPULIATETBHOCTD. bubnnoreka [JOK

5 CreneHn okucieHus. BemlecTBa 1 https://m.edsoo.ru/7f41837¢c
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEeHUs
[TonsTue o gucnepcHeIX cucreMax. MctnHHbie bu6mmoreka [JOK

6 Y KOJUIOUJIHBIE pacTBOPBL. MaccoBas 10Jis 1 https://m.edsoo.ru/7f41837c
BEIlIECTBA B PacTBOpE
Knaccugukanus 1 HoMeHKIaTypa bubnuorexa [IOK

7 HEOpPraHWYECKUX coenuHeHn. [ eneTnueckas 1 https://m.edso0.ru/7f41837c

CBs3b HCOPraHNYCCKUX BCIICCTB, PA3JIMYHBIX
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KJI1aCCOB

Knaccudukarus XuMHIECKUX peaklui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

8 3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXPAaHEHUS U NIPEBPAICHUS SHEPTUU TIPU
XUMHYECKUX PEaAKIIHSIX

9 CxopocTs peakiui. OOpaTUMble PEaKIUH. bubmorexa IIOK
XUMHYECKOE PABHOBECHE https://m.edsoo.ru/7f41837c
[IpakTueckas padota Ne 1. «Bnusiaue bubnuorexa [JOK

10 pa3auyYHbIX (PaKTOPOB HA CKOPOCTH https://m.edsoo.ru/7f41837c
XUMHUYECKON PEAKIIUN»
DIeKTpoauTHYeCcKas aucconuanus. [lonarue o bubnuorexa [JOK

1 BOJI0OpOoAHOM ToKa3atene (PH) pactBopa. https://m.edsoo.ru/7f41837¢c
Peakun nonHoro oomena. ['maponms
OpraHMYECKUX U HEOPTraHNYECKUX BEIIECTB
OKHCANTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. bubnuorexa [IOK

12 [Mousitre 06 AMEKTPOIIM3E PACIUIABOB H https://m.edso0.ru/7f41837c
pacTBOPOB COJIEH

13 KourponeHas paboTa o paszeny brbmmotexa LIOK
«Teopernyeckre OCHOBBI XUMUM» https://m.edso0.ru/7141837¢
Meramisl, ux nojoxenue B [lepuoanueckoit bubnnoreka [JOK
CHUCTEeME XUMHUYeCKuX 3eMeHToB /. U. https://m.edsoo.ru/7f41837c

14 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O0mue ¢puznveckre cBONCTBa
METaJJIOB

15 CIuiaBel METAIIOB. DJIEKTPOXUMHUYECKHH ST Brbmotexa LIOK
HATISIKEHMI METAIOB https://m.edsoo.ru/7f41837c

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIIOB bubnmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

(HaTpUii, KU, KAJIBLIMIA, MarHUH,
AIIOMUHMI) U UX COETMHEHUN

https://m.edsoo.ru/7f41837¢c

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX

bu6mmoreka [{OK

17 .
COeTHHEHMUIA https://m.edsoo.ru/7f41837c
18 XUMHYECKUE CBOMCTBA IUHKA, JKENe3a U UX Bubmmoreka [IOK
COCIHHEHH https://m.edsoo.ru/7f41837c
[IpakTnueckas padota Ne 2. "Pemienue bubnuorexa [JOK
19 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edso0.ru/7f41837c
«Metamis"
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi bu6moreka [IOK
20 CUCTEME XUMHUYECKUX 3emMeHToB /[, U. https://m.edsoo.ru/7f41837c
MenjieneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB
dusnvecKkue CBONCTBAa HEMETAILJIOB. bu6mmoreka [IOK
21 AnnoTponus HEeMeTauIoB (Ha pumepe https://m.edsoo.ru/7f41837c
KHCJIOpoJia, cepsl, (hochopa u yriepoaa)
27 XHUMHUYECKHE CBOMCTBA raJIONE€HOB, CEPBI U UX bubmoreka [IOK
COCTMHEHMIA https://m.edsoo.ru/7f41837c
23 XuMHUUECKHE CBOUCTBA a30Ta, ocodpa u ux bubmorexa IIOK
COCTMHEHMIA https://m.edsoo.ru/7f41837c
24 XUMHUYECKHE CBOUCTBA yriIepo/ia, KPEMHHUS U bubmuorexa IIOK
X COeIMHCHHIR https://m.edsoo.ru/7f41837c
o5 [IprMeHeHe BaKHENIITMX HEMETAIIIOB M HX bubmorexa [HOK
COCTHHEHMIA https://m.edsoo.ru/7f41837c
O06o006meHne u cucTeMaTu3alus 3HaHu| 10 bubnunoreka [JOK
26 teme «Hemeramney. Beraucnenus no https://m.edso0.ru/7f41837c

YpaBHCHHUAM XUMHUYCCKUX pCaKI_II/Iﬁ n
TCPMOXUMHUYCCKUC paC‘-IéTBI
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[Tpaktuyeckas pabora Ne 3. «Pemenune

bubmuoreka [JOK

27 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 1 https://m.edso0.ru/7f41837c
"Hemeramasr'"»

28 KonrponbsHas paboTa no TeMam «MeTaib» U ! bubmorexa [IOK
«HeMeTamIs https://m.edsoo.ru/7f41837c

29 Heoprannueckue U OpraHuveCcKre KUCIIOTHIL. 1 bubmorexa IIOK
Heopranwdeckne u opraHndecKue OCHOBAHUS https://m.eds00.ru/7741837¢
AmpoTepHble HEOpraHU4YECKHUE U bubnnorexa [JOK

30 OpraHuveckue coeanHenus. [ enernueckas 1 https://m.edsoo.ru/7f41837c
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIECTB
Poib xuMum B 0OecrieueHUH 3KOJIOTHISCKOM, bu6moreka [IOK

31 SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH, 1 https://m.edsoo.ru/7f41837c
Pa3BUTUU MEIUITUHBI
[IpencraBnenus: 06 0OMUX HAYYHBIX bu6mmoreka [IOK

32 MIPUHIIATIAX TTPOMBIIIICHHOTO TTOTYICHHS 1 https://m.edsoo.ru/7f41837c
BA)KHEHIIINX BEIIECTB

bu6mmoreka [JOK
33 Yenosek B MUpE BELIECTB U MAaTEPUAIIOB 1 https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
34 XUMHS U 3710POBbE YCTOBEKA 1 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xnacc/ Pynszutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO
«3narensctBo «lIpocsemenue»

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






