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IHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHero oobmero oOpa3oBaHus — pa3paboTaHa Ha
ocHoBe ®PenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpasoBanuun B Poccwuiickoit
®enepanumn», TpeOOBaHUNH K pe3ysibTaTaM OCBOeHMs (enepanbHOM  00pa30BaTeNIbHOM MPOTrpamMMBbl
cpennero obmero od6paszoBanus (DOOIT COO), mpencraBnenubix B denepanibHOM TroCyIapCTBEHHOM
obpazoBatenbHOM ctanaapte COO, ¢ yuérom KoHuemnuu npenoaBanus yueOHOTo mpeamera « XuMush» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit ®@enepanum, peaan3yroluX OCHOBHbIE 00pa3oBaTeIbHbIE
IIPOrpaMMBbI, U OCHOBHBIX NosoxkeHni «CTparerun passutus Bocnuranus B Poccuiickont denepanuun Ha
nepuon 110 2025 rona» (Pacniopsxenue IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0/I0B K pa3pabOTKe MpOorpaMMBbl IO XUMUH, K ONpeeeHHIo o0miel cTtpatern o0yueHus,
BOCIIUTAHMS U pa3BUTHsI 00yJaromMXCs cpefcTBaMH yueOHoro rnpeaMera « Xumus» 1 10—11 kinaccoB Ha
06a30BOM YpOBHE cocTaBWIM KoHuUentyanbHble nosoxkeHuss ®PI'OC COO o B3auMO0OOYCIIOBIEHHOCTH
Lesel, coJiepiKaHus, pe3yabTaToB 00y4eHUs U TPeOOBAHUN K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJydyaeMoOe BBIYCKHMKaMHU 0O0I1e00pa3oBaTenbHON  OpraHu3anuu,
SIBJIIETCS. HEOTHEMJIEMOI YacThio UX 00pa3oBaHHOCTU. OHO CITYKUT 3aBEPIIAIOLINM 3TAllOM pealn3aluu
Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYLIUX LEIOCTHOW cHCTeMe
XMMHUYECKOro 00pa3oBaHus. ODTHU LIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHUS
MHUPOBO33PEHUS M OOLIEH KyIbTyphbl YEJIOBEKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3JI0OPOBBIO U IPUPOJIHOM cpeze. Peamu3yercs: xumuueckoe o0pa3oBaHue 00ydaronuxcsi HA YpOBHE
CpeaHero o01ero oopazoBaHMs CpPeACTBAMU y4eOHOTO mpeaMeTa « XUMHs», COIepKaHUe U MOCTPOECHUE
KOTOPOTO OIPEJENIEHBI B MPOrpaMMe 10 XUMHUHM C Y4E€TOM crenu(puKky HayKu XUMUH, €€ 3HAUYCeHUs B
MO3HAHUU MPUPOJIBI U B MaTEPUAIbHON KHU3HHU OOLIECTBA, a TAKXKE C y4ETOM OOLIMX IieNieil U MPUHIUIIOB,
XapaKTEepU3YIOIIMX COBPEMEHHOE COCTOSHUE CUCTEMBI CpelHero obiiero odpas3oBanus B Poccuiickoii
denepauuu.

XUMHS KaK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B COBPEMEHHOM LIMBUIIN3ALINH,
B CO3JJaHMM HOBOM 0a3bl MarepuanbHON KynbTypbl. OHa BHOCHUT CBOM BKIaa B (OPMHpPOBAHUE
PalMOHAIBHOIO HayYHOT'O MBIIUIEHUS, B CO3JJaHUE IIEIOCTHOTO IMPEICTaBICHHSI 00 OKpY»KaroIlleM MHUpe
KaKk O EJMHCTBE MNPHUPOAbI M 4YelloBeKa, KOoTopoe (OpMHUpPYEeTCs B XUMHMHM Ha OCHOBE IMOHMMAaHUS
BEIIECTBEHHOI'O COCTAaBa OKPY)KAIOIIETr0 MUpPA, OCO3HAHUS B3aUMOCBS3H MEXKIYy CTPOCHHEM BEUIECTB, UX
CBOWCTBaMM U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUSL.

TecHO B3aUMOAEHUCTBYSl C JIPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja HEOTHEMJIEMOM YacTbiO
MHUPOBOW KYJBTYpPbI, HECOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPYyJa U JKU3HU KaXIOro 4WieHa oOliecTBa.
CoBpemMeHHast XUMUS KaK HayKa CO3UaTeNIbHas, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJIeHa HA pELIEHHE
r7100aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS UEIOBEYECTBA — ChIPbEBOM, YHEPreTUUECKOM, MHUILEBOM,
HKOJIOTUIECKOM Oe30MaCHOCTH U OXPaHBI 3JOPOBBS.

B cootBercTBUM ¢ OOIIMMM LENSIMH M HPUHIMIIAMU CPEIHEro oouiero oOpa3oBaHUS COJAEp)KaHHUE
npeameta «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHb U3YyUEHHUSI) OPUEHTHUPOBAHO MTPEUMYIIIECTBEHHO HA
OO0IIEKYIBbTYPHYIO MOATOTOBKY O0yYaromuxcs, He0OX0AUMYIO UM JAJIsl BBIPAOOTKH MHUPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEUIHOTO BKJIIOYEHMS] B JKU3Hb COLMYMa, MPOJOJDKEHHsSI OOpa3oBaHMsI B pa3iIMUHbIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsomuMu npeaMera « XuMus» SBISIOTCS 0a30Bble Kypebl — «Opranuueckas xumusi» u «O01mas
1 HEOpraHU4ecKash XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEpXKAaHUsI KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM
HAyKH: CHUCTEMa 3HAaHWH M0 HEOPraHWYECKOH XUMHH (C BKIIOUYEHHEM 3HAHWUH W3 OOIIeH XuUMHH) U
opranudeckoi xumuu. @opMHUpOBaHUE TaHHON CHUCTEMBbl 3HaHUI MPU U3yYEHUHU IIpeaMeTa o0ecreynBaeT
BO3MOYKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3Hs BEIIECTB HA OCHOBE OOIINX MOHSITHIA, 3aKOHOB U TEOPUI
XUMHH.

CrtpykTypa conepxkaHusi KypcoB — «Opranudeckas xumusi» u «OOIas U HeOpraHUYecKass XUMHUS
copMHpOBaHa B IpOrpaMMe 110 XMMUHU Ha OCHOBE CUCTEMHOT0 MO/X0/1a K U3YUEHHUIO yueOHOro MaTepuasa
1 00yCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BHTHEM 3HAHWK Ha ONPEACTIEHHBIX TEOPETUYECKHUX
ypoBH:AX. Tak, B Kypce OpraHM4ecKol XHUMHH BEIIECTBA PAaCCMAaTPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOEHUS] OPraHUYECKUX COEIMHEHUI, a TaKk)Ke Ha YPOBHE CTEPEOXHMUYECKUX M 3JIEKTPOHHBIX
NIPEJCTaBICHUN O CTpOEeHUH BelecTB. CBeZieHNs: 00 U3ydaeMbIX B Kypce BElLIecTBaxX Jal0TCs B pa3BUTUH —
OT YTJIEBOJIOPOJIOB JIO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX COCTUHEHUH. B Kypce opraHmyeckol XMMUU
MOJTy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsS MEpPBOHAYAIbHBIE



MIPEACTABICHUS O XUMHUYECKOUW CBSI3U, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB

BEIIIECTB OT UX CTPOCHUS, O XUMHUUYECKON PEaKIIUU.

[Ton HOBBIM YTJIOM 3pEHHUS B MpeaMeTe « XuMus» 0a30BOTO YPOBHS pacCMaTpHUBAETCA W3YyYEHHBIH Ha
YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs TEOPETUUYECKHM MaTephan W (PaKTOJIOTUYECKHUE CBEJICHUS O
BEIIECTBAaX W XMMHUYECKON peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas U HeOpraHMYecKas XUMUS)
0o0ydJaronmMcsl TMPEeOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE TMEPHOJWYECKOTO 3aKoHa C
O0IIETEeOPETUYECKUX U METOJOTOTUIECKIX TTO3UIIHMA, TTTy0XKe MOHATh HCTOPUIECKOE U3MEHEHNE (PYHKITHIMA
ATOTO 3aKOHA — OT 0000IIaroIel 10 00BSICHSIONIEH U TPOTHO3ZUPYIOIIICH.

Enunas cucrema 3HaHUN O BaXKHEHMIIMX BEIIECTBaX, MX COCTABE, CTPOEHUU, CBOMCTBAX U MPUMEHEHHH,
a TAK)Ke 0 XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS JOTOTHIETCS B Kypcax
10 u 11 ky1accoB 37eMEHTaMU CO/ICPKAHUS, UMEIOIIUMHU KYJIbTYPOJIOTUUECKHUI U MPUKIIATHON XapakKTep.

DTH 3HaHUS CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHH C IPYTUMHU HaAYKaMH, PACKPBIBAIOT €€ POJIh
B TO3HABATENHFHOW M MPAKTHUECKON JEATEILHOCTH YeJIOBEKa, COCOOCTBYIOT BOCIUTAHUIO YBAaXKEHHS K
MPOIIECCy TBOpUYECTBA B 00JACTH TEOPUHU M MPAKTHUUECKUX MPWIOKEHUH XUMHH, TTOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO U TMYHOCTHO 3HAYUMBIX MTPOOJIEMaXx, CBSI3aHHBIX C XUMUEH, KPUTHUECKH
OCMBICITUBATh HH(POPMAIMIO U TIPUMEHSTH €€ ISl TIOTIOJTHEHUSI 3HAHUH, PEIIeHUs UHTEIVICKTYaIbHBIX U
IKCIIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a1ad. B 1enom copepxkanue yueOHOro mpeaMera «XUMUsH
JAHHOTO YPOBHS M3yYEHUS OPUCHTHUPOBAHO Ha (OPMHUPOBAHME y OOYYAIONIUXCS MHUPOBO33PEHUECKOU
OCHOBBI JIJIsl TOHUMAaHUs (PUIOCO(CKUX UIEH, TAKMX KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOTO H
OpPTraHUYECKOTO MHPa, OOYCIOBIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHHEM, MO3HABAEMOCTh
MIPUPOJHBIX SBIEHUN TYTEM HKCIEPHMEHTAa W PEIICHUS MPOTHUBOPEUYHA MEXKIy HOBBIMH (DakTamu H
TEOPETUUECKUMHU MPEMOCHITKAMH, OCO3HAHUE POJIM XUMHUH B PEIIEHUH DKOJIOTHYECKUX MPOOIIeM, a TAaKKe
po0sieM cOepeKeHHs IHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX TEXHOJOTUIN 1 MaTEepPHAJIOB.

B nmnmane pemieHus 3amad  BOCHHMTAHUS, PAa3BUTHUS M CONMATU3AIMH OOYYAIOIIMXCS TPUHSATHIE
NporpaMMoll MO XMMHHM TOAXOJAbl K ONPENENEHUI0 COAEp)KaHUSd W TIOCTPOEHUs NpeaMeTa
MpeAyCMaTPUBAIOT (POPMUPOBAHUE YHUBEPCATHHBIX YICOHBIX JEHCTBUN, IMEIONTUX 0a30BOE 3HAUCHHE JIJIS
pPa3IUYHBIX BHJIOB JAESITEIBHOCTH: PEIIeHUs MpoOiieM, MOWCKa, aHanu3a W o0paboTKu WHOpMAaIuy,
HEOOXOAUMBIX [JIsi TPUOOPETEHUS ONbITa TPAKTHYSCKOW W HCCIEOBATEIHCKON JEATEIHHOCTH,
3aHMMAONICH BaXKHOE MECTO B MO3HAHUH XUMHH.

B mpakTuke npenogaBaHus XMMUW KaK Ha YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHUs, TaKk U Ha YPOBHE
cpenHero oOmiero oopazoBaHus, PU OMPEIEICHUN COAECPKATEILHON XapaKTEPUCTUKU IeNIel W3YYeHUS
MpeaMeTa HAPaBJICHHEM TMIEPBOCTEIICHHONW 3HAYMMOCTH TPAJAUIIMOHHO TIPpU3HAETCS (POpMUPOBAaHUE OCHOB
XUMHYECKON HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUYECKON NESTEIbHOCTH YeloBeKa
M KaK OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C METOINYECKON TOYKH 3PEHHs TAKOW MOAXOJH K
ONPEICICHUIO LIeTIEH N3YUEHUS IPEIMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CoracHO JaHHOW TOYKE 3PEHMS TJIABHBIMHU LIETISIMUA U3YyUCHUS MpeaMeTa « XuMus» Ha 0a30BOM YpOBHE
(10 —11 km.) ABNAIOTCS:

e (opmupoBaHUE CUCTEMBI XHMHUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTABIISIFONICH €CTECTBEHHO-HAYTHON
KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KITFOUEBBIC TIOHATHS, PyHIaMEHTAJIbHbBIE 3aKOHBI U TEOPUH
XUMUHU, OCBOCHHME SI3bIKa HAYKH, YCBOCHHE M TOHUMAHHE CYIIHOCTH JIOCTYMHBIX O0O0OIIEeHUIA
MHPOBO33PEHUECKOI0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH X PA3BUTHUS U CTAHOBIICHMUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HayYHBIX METOJaX IMO3HAHUS BEUIECTB M XUMHYECKHX
peakuit, He0OOXOUMBIX IS MPUOOPETEHUS YMEHU OpUEHTUPOBATHCS B MUPE BEIIECTB U XUMUIECKIX
SBJICHU, UMEIOLIUX MECTO B MPHUPO/IE, B MPAKTUUECKON U TOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHUH M CHOCOOOB [EATEIbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPaBHII 0€30MaCHOT0 0OpaIeHHUs C BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTenbHas XapaKTepUCTHKA LEJIeH U 3a/1a4 U3yUeHUs MpeIMeTa B IIporpamMmme 1o
XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU NMPHOPUTETAMHU B CHUCTEME CPEIIHETO
obmero oOpazoBanusi. CerofHsi B MpENoJaBaHUU XUMHUM B OOJBIIEH CTETIEHH OTAAETCS MPEANOUYTEHUE
MPAaKTUYCCKOH KOMIIOHCHTE COJIEpXKaHHs OOYYEHUs, OPUEHTHPOBAHHOW Ha IMOJTOTOBKY BBITYCKHUKA
001e00pa3oBaTeIbHOM  OpPTaHU3aIMM, BIAJCIONIEI0 HE HA0OpOM 3HAHWW, a (YHKIMOHATHHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMHU aKTHBHOTO IOJIyYCHHs 3HaHUN M TPUMCHCHHUS MX B
peaJ'ILHOI\/JI JKHU3HU OJId PCIICHUA MMPAKTHYCCKUX 3aaa4.

B cBsI31 ¢ 3TUM TIpU U3YyUEHHUH NPEAMETA « XUMUSD JTOMUHHUPYIOIIEE 3HAUCHUE TIPUOOPETAIOT TAKKE IIEITH
W 33/1a4M, KaK:



e ajanTanyg OOYYaIOIMXCS K YCJIOBUSM JMHAMHYHO pa3BUBAIOLIErocs Mupa, (popMmupoBaHue
UHTEJJIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K C€amMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPHUHATUIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

e ¢dopmupoBaHHEe Yy OOYYAOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMMA), WMEIOIINX
YHUBEpCAJIbHOE 3HAUEHUE [T PA3INYHbIX BUIOB JACATEIBHOCTU: PEUICHUs Po0eM, MONCKa, aHaIu3a
u 00paboTku uHPOpMaLMU, HEOOXOJUMBIX [UIsl MPUOOpPETEHHs] OMbITa NEATEIBHOCTH, KOTOpas
3aHMMAaeT BaXHOE€ MECTO B IO3HAHMU XMMMHM, a TAKXKE I OLEHKH C IO3ULUH IKOJIOTMUYECKOM
0e30MacHOCTH XapakTepa BJIMSHHS BELIECTB M XMMHUYECKUX MPOIECCOB Ha OpPraHU3M 4YeJOBEKa U
MIPUPOJIHYIO CPELNY;

® pa3BUTHE [I03HABATEJbHBIX HHTEPECOB, MHTEUIEKTYaJIbHbBIX UM TBOPUECKHUX CIIOCOOHOCTEH
oOyyaronuxcs: CHoCOOHOCTU CaMOCTOSATEIBLHO IPUOOpPETaTh HOBBIE 3HAHUS 110 XUMHUU B COOTBETCTBUU
C JKU3HEHHBIMHU MOTPEOHOCTSAMHU, HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTHH JUIS
MOKCKA U aHaJIM3a y4eOHON U Hay4YHO-NONYJIpHONH HH(POPMaLlM XUMUYECKOTO COJIEPKAHUS;

e (opMUpOBaHME M pa3BUTHE Yy OOYYAIOIIMXCSH ACCOLUMATHMBHOTO M JIOTMYECKOTO MBIIUIEHUS,
HaOJII0AaTENbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOJMMBI, B YaCTHOCTH, IIPH
IUTAHUPOBAHUU U MPOBEICHUH XUMUYECKOT 0 KCIIEPUMEHTA;

e BOCNHUTaHME Y 00ydaroUMXcs yOKIEHHOCTH B TYMaHUCTHYECKOI HANPaBIEHHOCTH XUMUH, €€ BaKHOM
pOIM B pELIEHWH TJIOOANbHBIX MPOOJIEeM palMOHAIBHOTO MHPUPOAONOIb30BAHUS, ITOTOIHEHUS
SHEPreTUUECKUX PECypCOB MU COXPAHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe’KHOr0 OTHOIIECHUS K IPUPOJIE U CBOEMY 37I0POBBIO, & TAKKE IPHOOPETEHNUS OMbITA HCIIOIb30BaAHUS
MOJIYYE€HHBIX 3HAHUU JUIsl IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYyalUsiX, CBSI3aHHBIX C XUMHUYECKUMU
SIBIICHUSIMU.

B yue6HOM 1u1ane cpeHero oo1ero oo6pa3oBaHus npeaMeT «XUMus» 0a30BOr0 YpOBHS BXOHT B COCTAB
npeaMeTHoM obnactu « EctecTBeHHO-HayUHbIE IPEIMETHI».

OO0mee 4yMCIO YacoB, OTBEAEHHBIX JUISI M3YYEHHUS XUMHUHM, HAa 0a30BOM YpPOBHE CpEIHEro OOLIero
oOpa3zoBanusl, coctaisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezeno), B 11 kinacce — 34 vaca (1 gac
B HEJICJIO).

COJAEPKAHUE OBYYEHUA
10 KVIIACC
OPI'AHMYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘leCKOﬁ XUMHUHU

[Tpenmer OpraHUYECKOM XAMUU: eé BO3HUKHOBEHUE, pa3BuTHE H 3HAYEHUE
B TIOJIyYCHHUH HOBBIX BEHICCTB M MAaTepuaioB. Teopus CTPOCHUS OPTaHWYECKHUX COCAMHCHHUU A.
M. BytnepoBa, e€ ocHOBHBIEC TIONOKeHUsI. CTPYKTypHBIE (DOPMYJIBI OPraHUYECKHX BellecTB. [ 'omomorus,
n30MepHst. XUMUYECKas CBSA3b B OPraHUYECKUX COCTUHCHHSIX — OJMHAPHBIC U KPaTHBIE CBSI3H.

[IpencraBienue o KaaccuUKaMM OpraHMYECKHUX BemecTB. HoMeHKIaTypa opraHmuecKux CoeIMHEeHUI
(cucreMatudeckasi) W TPUBUAIBHBIC HA3BaHUS BAKHEHIIMX TIPEIACTABUTENICH KJIACCOB OPraHUYECKUX
BCIIICCTB.

OKCIIepUMEHTAILHBIC METOJIbI M3YyUYCHUsS BEIICCTB W UX MPEBPANICHUN: O3HAKOMJICHHE ¢ oOpa3iamMu
OpPraHMYECKUX BEIECTB U MaTepraIaMH Ha UX OCHOBE, MOJICTTUPOBAHUE MOJIEKYJ OPraHUYECKHIX BEIIECTB,
HaAOJIIOJICHUE W OINMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYCCKUX BEIICCTB IPH
HarpeBaHuu (IIaBJIeHUe, 00YTTUBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHN pAx. MeTaH M 3TaH — MPOCTEUIINEe MPEeACTaBUTEIN
QJIKAaHOB: (PM3NYECKHUE U XUMUUYECKUE CBOMCTBA (peaKIK 3aMeILeHHs U TOPEHHsI ), HAaX0XKICHHUE B IIPUPO/IE,
IIOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH Psil. DTWIEH U IPONWIEH — IPOCTEHIINE IPEACTaBUTENN
AJIKEHOB: (pU3MUECKHE U XUMUYECKHE CBOMCTBA (peaklMy T'HIPUPOBAHUS, FAJIOT€HUPOBAHMSL, THIpaTallkH,
OKHCJICHUS U MOJIMMEPU3ALIUH ), IOTYYESHHUE U IPUMEHEHHE.



Ankamuensl: Oyraaues-1,3 u meTwnOytaaues-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE CBOWCTBA
(peakuus nonuMepuszaun). [lonyueHne CHHTETHYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTpPOEHHS, TOMOJOIMYECKMH psia. AUeTuiaeH — mpocTedimunit
MIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTpoeHue, Gu3NYecKue M XUMHUYECKHEe CBOMCTBa (peakuuu
THJIPUPOBAHUS, FAIOTEHUPOBAHNUS, THAPATALIMHU, TOPEHHUS ), TOJIyYeHHE U TIPUMEHEHUE.

Apensl. ben3zon: cocras, ctpoeHue, puandeckue U XUMUYECKHe CBOMCTBA (PeaKkiuy rajJoreHupoBaHus U
HUTPOBAHUs), TOJNY4YEHHE U TpUMEHEHue. Tonyon: cocmas, cmpoenue, @uauyeckue U XuMuyecKue
ceolicmea (peakyuu 2an02eHUpo8anus. U HUMPOBAHUs), noayiyenue u npumererue. TOKCHUHOCTh apEHOB.
I'enernyeckas CBsA3b MEXKAY YIJIEBOJIOPOAAMH, IPUHAJIEKAIIUMHU K Pa3IMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YTiIeBo10poaoB. [Ipupoanslii ra3 u nomytHele HeTsHbIE ra3pl. HedTh u €€
npoucxoxaenne. CrnocoObl mepepadoTku HeTU: TIeperoHka, KPeKUHT (TepMUYECKUH, KaTaTuTHIECKUN),
nupoin3. [IpoaykTsl nepepaboTku HEPTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIi
YToJIb U IPOAYKTHI €r0 nepepaboTKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YUEHHUsl BEIIECTB W UX MPEeBpallleHUH: O3HaKoMJIeHHe ¢ oOpa3lamMu
IacTMace, KaydyykoB M pe3uHbl, Koiiekimu «Hedptb» u  «Yromb», MoAeTUpoBaHHE MOJIEKYI
YTJIEBOIOPOAOB M TalOr€HONPOU3BOIHBIX, MPOBEICHNE NIPAKTHYECKON paboThl: MONTy4YeHHE STUJIeHa U
H3Yy4YEHUE €ro CBOUCTB.

PacuérHeble 3a1aum.

Bbruncrienus no ypaBHEHUIO0 XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTMUECTBA UCXOAHOTO BEIECTBA
WIM MPOJIYKTa peakluu MO U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WIIH
IIPOJYKTOB PEAKLIUN).

Kucsaopoacoaep:xamue oprannyeckue coeinHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOT W 3TAHOJ: CTPOCHHE, (PU3NYECKUE U XHUMHUYECKUE
CBOMCTBa (peakUMM C AaKTUBHBIMM METaJlZIaMH, TaJOr€HOBOJOPOJAaMHU, TOpPEHHE), INPUMEHEHHE.
BonopoHsie cBs31 Mex 1y MOJIeKyJaMu ciupToB. JlelicTBHe METaHOIIa U 3TaHOJIa Ha OPTraHU3M YeIoBeKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIIIMKOb U TIIUIEPUH: CTPOCHUE, (PU3NYECKHe U XMMUYECKHE CBOMCTBA
(B3auMosIelicTBHE CO WIENIOYHBIMM MeETaJlJlaMH, KayeCTBEHHas PEakIUsi Ha MHOTOATOMHBIE CIUPTBHI).
JleiicTBre Ha opraHusM uesnoBeka. [I[pumeHenne rMneprHa U STUICHTJIUKOJISL.

@deHoJ: CTPOCHHE MOJEKYNbl, (U3HYECKHEe W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue penona.

Anpaeruibl U kemoHuvl. QopManbIerul, aleTalbIeru/1: CTpOCHHE, PU3NUECKHe U XUMUUECKHE CBOMCTBA
(peaxiy OKUCIEHHs U BOCCTAaHOBJICHHUS, KAUECTBEHHbIE PEAaKIMN), TOJy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsE M YKCYCHasi KUCJIOTBI: CTPOEHHUE,
¢u3nyeckre U XMMUYECKHUE CBOMCTBA (CBOMCTBaA, OOIIME I Kilacca KUCIOT, Peaklus dTepupHUKaIIN),
noJiyueHue u npumeHeHne. CTeapuHOBas U OJIEMHOBAsS KMCIOTHI KaK MPeICTaBUTENH BBICIIUX KApOOHOBBIX
KHUCJIOT. Mbljla Kak cOJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JIeHCTBHE.

Crnoxuble 3¢upbl Kak MPOU3BOJHBbIE KapOOHOBBIX KHUCIOT. ['miuponu3 cioxsbx 3¢upos. Kupsbl.
I'mnponus xupos. [Ipumenenue xxupos. buonorunueckas poss )KHpOB.

VYrieBoapl: cocTas, Kilaccu(uKanus yrieBo1oB (MOHO-, IU- U Moyincaxapuabl). ['oko3a — mpocreimmii
MOHOCaxapua: 0COOEHHOCTH CTPOSHHSI MOJIEKYIIbI, PU3MUECKUE U XUMUUECKUE CBOMCTBA (B3aUMO/IeicTBIE
¢ ruapokcuaoM meau(ll), oxucnenme ammmadynbIM pacTBopoMm okcuma cepedpa(l), BoccTaHoBieHue,
OpoKeHHEe TJIOKO3bl), HAaXOXKJIEHHE B MpHUpPOJE, MpUMEHEHHe, Ouonoruueckas poib. POTOCHHTES.
®pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemironosa kak npupoHsle nmoauMepsl. CTpoeHue Kpaxmania U Heuito103bel. Puszndyeckue u
XMMHUYECKHE CBOICTBA KpaxMmaia (TUIpOJIu3, KaUeCTBEHHAs Peakisl C HOJA0M).

OKcrepUMeHTaIbHbIE METOJIbl M3YUEHHsI BEUIECTB M WX MPEBPAIIEHUH: MpOBEACHUE, HAOIIOACHNUE U
ONHCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUE€CTBEHHBbIE PEAKIUH OJHOATOMHBIX
cHUpTOB (OKHCIIEeHUE 3TaHoa okcuaoM menu(1l)), MHOroaToMHBIX CTUPTOB (B3aUMO/IEHCTBHE TIIUIIEpUHA
¢ runpokcunom wmeau(ll)), amprernnoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcuom Meau(ll), B3aumoneiicTBue Kpaxmaja € MOJOM), NMPOBEJCHHUE TNPAKTHUECKOW PpabOTHI:
CBOICTBA PaCTBOpPA YKCYCHOM KHUCIIOTHI.

PacuérHbie 3a1a4n.

Boruncnenus no ypaBHEHHIO XUMHUUECKON peakiuu (Macchl, 00bEMa, KOJTMUYECTBA HCXOHOTO BEIIECTBA
WIN TPOJIYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB MU
MIPOJYKTOB PEAKIUN).




A3oTCoIepKaIe OpraHuIeckie COeTMHCHNS.

AMI/IHOKI/ICJ'IOTI)I KakK aM(i)OTepHBIe OpFaHI/I‘-IeCKI/Ie COCOUHCHUA. CDI/I3I/I‘-IGCKI/IC U XUMHUYCCKHUEC CBOﬁCTBa
aMUHOKHCIIOT (Ha MpUMepe IMniiMHa). bruonorudeckoe 3Ha4YeHNEe aMUHOKUCITOT. [lenTusl.

BeJIKI/I KakK anpongLIe BI)ICOKOMOJ'IeKy.]'IHpHBIe COCOUHCHUA. HepBI/IqHaﬂ, BTOpI/I‘-IHaﬂ nu TpeTI/I‘—IHaSI
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OETKOB: TUAPONIN3, JCHATYPALUs, KAYECTBEHHbBIE PEaKIuu Ha
OeJIKHy.

DKcInepUMEHTAILHBIE METOABl M3VUEHMS BEIIECTB M HX IPEBpPAIICHMI: HaOIIOJEHHE W OIMCAHHE
)ICMOHCTpaHI/IOHHI)IX OIIBITOB.: neHaTypauI/m 6CJ'IKOB HpI/I Hal"peBaHI/II/I, OBCTHBIC peaKHI/II/I 6CJ'IKOB.

BbicokOMO1eKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC MOHATUS XMMHUU BBICOKOMOJIEKYJISIDHBIX COEJIMHEHHUH: MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, CTEMEHb TIOJMMEPU3AlNN, CPETHSIsl MOJeKylsipHas wmacca. OCHOBHBIE METOIBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHNH — NOJTMMEPH3alHs U MOJIUKOH/ICH AU

OKcIlepUMEHTATbHBIE METOJIbI M3YYEHUs BEIIECTB W WX INPEBPAIICHUN: O3HAKOMIIEHHE C 0OpasiamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKOB.

MexnpeaMeTHbIE CBSI3U.

Peannzanus MeXIIpeIMETHBIX CBSA3EH IPU U3YUEHUH OpraHnueckoil xumuu B 10 Kiacce ocymecTBiasieTcs
gepe3 WCIONIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX IOHSITHH, TaK WM TOHATHH, SBISIONIHXCS
CHCTEMHBIMH ISl OT/IIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SIBJICHUE, HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHHTE3, KIacCu(UKAIM, NEPUOINIHOCTD, HAOII0IeHUE, U3MEPEHHUE, SKCIEPUMEHT, MOJICIUPOBAHHE.

®dusnka: MaTepusi, SHEPTHs, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, YHEPTETUIECKUH YPOBEHbB, BEIIECTBO,
TeNo, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBA, (pU3nUecKre BETMUUHBI M €UHULIBI UX U3MEPEHUSI.

buonorus: knetka, opranusm, 6uochepa, oOMeH BellecTB B opraHu3Mme, (HOTOCHHTE3, OMOTOTUYECKU
aKTHBHBIE BeleCcTBa (O€IKH, YIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpaIbI, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOTTAEMBbIE, TOTLUINBO, PECYPCHI.

TexHoJOrMA: TMIIEBbIE MPOAYKTHl, OCHOBBI PpAIMOHAJIBHOTO THTaHMs, MOIOIIME CPEJCTBa,
JIEKapCTBEHHBIE M KOCMETUYECKHE TPETapaThl, MaTepPHaIbl H3 HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

COJEPKAHUE OBYYEHUA
11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHUH

XuUMHUUECKUH 31eMeHT. AToM. Snpo aroma, M30TOIBL. DJEKTPOHHas 000JI0uKa. DHEpPreTHUecKue
YPOBHH, IOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- 2eMeHTbl. OCOOEHHOCTH pacpeaeIeHUs JIEKTPOHOB
10 OpOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX NMEPHOA0B. DIIEKTPOHHASI KOH(PUTYypaIHsI AaTOMOB.

[Tepnonnueckuii 3axoH u [lepuoguueckas cucrtema xumuyeckux 3aeMeHToB . M. MenneneeBa. CBsA3b
IepuoanyYeckoro 3akoHa u llepuogmyeckon cucreMbl xumudeckux snemeHToB I, M. Menneneesa ¢
COBPEMEHHOM TEOpUEN CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB MO IPyNIaM U MeproaaM. 3HaYeHHUEe MEePUOINIECKOTr0
3aKOHA B Pa3BUTHH HAYKH.

Crpoenune BemiecTBa. XMMHUYECKasl CBA3b. BuAbBl XMMHMUECKON CBS3M (KOBAJEHTHAs HENOJIApHAs U
MoJIIpHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM XMMHYECKOH CBS3H
(0OMEHHBI M JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BalleHTHOCTH. DJIEKTPOOTPHIATENHHOCTb.
Crenenb okucieHys. MIOHbI: KATHOHBI U AHWOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMsI. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
THUnBl KPUCTATIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUINYECKON PEIIETKY.

ITonsiTve o aucnepcHBIX cucTemMax. VICTUHHBIE U KOJIJIOWJHBIE pacTBOPbl. MaccoBasi oS BEIECTBA B
pacTBope.

Knaccugukamuss Heopranmdeckux coeauHeHuil. HomeHknaTypa HEOpPraHMYECKHX  BEIIECTB.
['eHeTnyeckas CBsI3b HEOPTaHNYECKHUX BEIIECTB, MPUHAICKAIIUX K PA3TUYHBIM KJIACCAM.



Xumuyeckas peakuus. Kiaccupukanus XUMHUYECKUX peaklMil B HEOPraHMYECKOH M OpraHMYecKon
XUMUHU. 3aKOH COXPaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHCHHUsI U MPEBPAIEHUS DHEPTUHU IMPU XUMHUIECKUX
peaKIusX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QakTopoB. OOpaTuMble peakiuu. XUMHUYECKOE
paBHOBecHe. DaKTOPBbI, BIMUSIOUIUME HA COCTOSIHUE XUMUYeckoro paBHoBecus. [Ipunnun Jle [latense.

OnekTponuTHueckas aucconuanus. CuiibHbIe U cliadble AMeKTpoauThl. Cpesa BOIHBIX PacTBOPOB
BEILIECTB: KUCJasi, HEUTpalbHasl, MIEI0YHAas.

OKHUCIUTENhHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

OKCTIepUMEHTAILHBIE METOJbl M3YYCHHs] BEIIeCTB M WX MPEBPAICHHH: IEeMOHCTpAIUs TabIuIl
«ITepnognueckass cucrema xumudeckux osieMeHtoB J[. W. MenaeneeBa», wu3ydeHHe Mojenen
KPUCTAJUTMYECKUX PEHETOK, HaOI0IeHUE
Y OINHCAaHWE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3joXKeHHWE TEPOKCHAa BOAOPOaA B
MPUCYTCTBUU KaTaJau3aToOpa, OINPEIEICHHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBLHOIO
WHJUKATOpa, PEaKIMd HMOHHOTO0 OOMEHa), MPOBEIEHHE MPAKTUYECKOW paboThl «BimsHME pa3muyHbIX
(hakTOpOB HA CKOPOCTh XUMUUECKON PEaKIIHm.

PacuérHele 3anaum.

PacuéTel Mo ypaBHEHMSIM XUMUUYECKUX PEaKLUd, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
WCIIOJIb30BAHUEM TTOHATHS «MAcCOBast 0JIsI BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuoanueckoil cucremMe XHUMHYECKHX 3J1€eMEHTOB /I
W. MenneneeBa 1 0COOCHHOCTH CTpOEHUS aTOoMOB. DH3MYECKHe CBONCTBA HEMETAIIOB. AJIOTPOMHS
HEMeTaJUIOB (Ha MpuMepe KUCIopoaa, ceprl, pocdopa u yriepona).

XUMHUYECKUE CBOMCTBA Ba)KHEUIINX HEMETa/IOB (TaJloreHoB, cephl, a3oTa, (ocdopa, yriaepoaa u
KpEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIMX KUCIOT, BOJIOPOJAHBIX COETUHEHUN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAINIOB U UX COEIMHEHUHN.

Meramnbl.  Ilonoxenne wmertawtoB B Ilepuoandeckoil cucTeMe XHMHMYECKUX dJeMeHTOB [l
N. MenneneeBa. OcoO€HHOCTH CTPOCSHHSI SJIEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. Obmue Gusndeckue
cBoMcTBa MeTau10B. CIUIaBbl METAJIIIOB. DIEKTPOXUMUYECKHUH PsAJT HAIIPSKEHUN METaJIOB.

XUMHUUECKUE CBOMCTBA BAXHEHIINX METAJIOB (HATpHM, Kalnui, KaJablUid, MarHui, allOMUHHUM, IUHK,
XPOM, KEJe30, MEJlb) U UX COSTUHEHUH.

O6mue criocoObl moay4YeHusl MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHUKE.

OKCIEpUMEHTATbHBIE METO/IbI U3YUYECHUS BEIIECTB M UX MPEBPAIIECHUN: U3yUYEHUE KOJUIEKINH «MeTasibl
U CIUIaBB», 00pa3llOB HEMETAJUIOB, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad, HAOMIOJIEHUE W ONMHCAHHE
JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCH/IA ATIOMHHHS C PACTBOPAMHU
KHCTIOT U TIeJI0uel, KaueCTBEHHBIE PEaKIIii Ha KATHOHBI METAJIIOB).

PacuérHele 3anaum.

Pacuéter Mmacchl BeliecTBa Uil 00bEMa ra3oB M0 N3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MM 00BbEMY
OJIHOTO W3 YYAaCTBYIONIMX B PEAKIMH BEIIECTB, pPacy€Thl Macchl (00BEMA, KOJWMYECTBA BEIIECTBA)
MPOAYKTOB PEAKLMHU, €CJIA OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xuMuu B oOecriedyeHUN HKOJIOTMUECKOM, YHEPreTHUECKONH U TMHIIEBON 0€30MacHOCTH, Pa3BUTHU
MenuirHbL. [IoHSITHE 0 HAYYHBIX METOJIaX TTO3HAHUS BEIIECTB M XUMUYECKHUX PEAKIIHM.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUICHHOTO MOTYYeHHS BAXKHEUIITNX BEIIECTB.

UenoBek B MUpE BEIIECTB U MATEPHAIOB: BAKHEUIIIME CTPOUTEIBHBIE MAaTEpUAIIbl, KOHCTPYKIIMOHHBIE
MaTtepuaibl, KpackH, CTEKJI0, KEpaMHKa, MaTepHalbl Uil SJIEKTPOHUKH, HAHOMATEepUaJIbl, OPraHUYECKUE 1
MUHEpaJIbHBIC YI00PEHUSI.

XuMHUS W 3]I0pOBbE YENOBEKA: NpaBUia MCIOJb30BaHUS JIEKAPCTBEHHBIX IIPEeNaparoB, MpaBuia
6e301acHOro HCITOJI30BaHNUSA MpenaparoB OBITOBOI XUMUHN
B IMOBCE/IHEBHOW KU3HH.

MeKnpeaMeTHBIE CBS3H.

Peanuzamus MexXnpeIMeTHBIX CBS3€i MpH M3y4eHHUU OO0IIel M HeopraHuyeckoil xumuu B 11 kimacce
OCYIIECTBIISIETCS Yepe3 HCIONIh30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSTHH, TaK W TOHSATHMH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJI OT/CJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIHUKIIA.

OO0me ecTeCTBEHHO-HAYYHBbIC TIOHATHS: HAy4HBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KIaccuuKanus, NIepuoAMYHOCTb, HAOIIOIEHUE, YKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, SIBIICHHE.




dusuka: MaTepus, SHEPIus, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PaAHOAKTUBHOCTD,
MOJIEKYJIa, JHEPreTU4YeCKUi YpOBEHb, BELIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA,
(u3nveckre BEJIMYMHBI U €AUHULIBI X U3MEPEHHs], CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, orochepa, Makpo- U MUKPODJIEMEHThI, BUTAMUHBI, 0OMEH
BEIIECTB B OPraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLITUBO, PECYPCHI.

TexHosorusa: XuUMHUYecKas TMPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOJACTBO  CTPOMUTEIBHBIX
MaTepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJICTBO, MUIIEBAs MPOMBIIUIEHHOCTb, (hapMaleBTHUeCKast
IIPOMBIIIJIEHHOCTh, IPOU3BOACTBO KOCMETHMYECKMX IpPENapaToB, NPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepUasoB, MEKTPOHHAS POMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHUS OOYYAIOIUMHKCS TMPOTPAMM
cpemHero ooOmero oOpa3oBaHUs (JTUYHOCTHBIM, MeETalpeIMeTHBIM U TpeaMeTHbiM). HaydHo-
METOJMYECKON OCHOBOW IS pa3pabOTKH TUTAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS TPOTPAMM CPETHETO
o011ero o0pa3oBaHus SBISETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACSITEIHPHOCTHBIM IOIXOOM B CTPYKTYpE JIMYHOCTHBIX PE3YIHTATOB
OCBOGHHUSI TIpeaMeTa «XHUMHsS» Ha YPOBHE CpPETHEro OOIIero OoOpa3oBaHUsl BBIACIEHBI CIEIYIOIIHE
COCTABJISIFOIITHE:
® OCO3HaHHE 00YYAIOIIMMHUCSA POCCUNUCKOMN TpakJaHCKOI HIEHTUYHOCTH — TOTOBHOCTH K

CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEICIICHHUIO;

® HAIMYME MOTHBAIIUU K O0yUCHHUIO;

e [ICJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUHN JIMUHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEN U
HCTOPUYECKUX TPAaUIUii 0a30BOI HAYKU XHUMHH;

® TOTOBHOCTH U CIIOCOOHOCTH O0YUaIONINXCS PYKOBOJCTBOBATHCS B CBOECH EATEIHbHOCTH IICHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMHU, PUCYILIUMHU HEIOCTHON CUCTEME XUMHUUECKOro 00pa3oBaHus;

® HaJgM4Me MPaBOCO3HAHUS DKOJOTUYECKON KYIbTYPHI U CIIOCOOHOCTH CTAaBUTH 1I€JIU U CTPOUTD
YKU3HEHHbIC TJIAHBI.

JluyHOCTHBIE pe3yNabTaThl OCBOCHHUS MpeAMETa «XHUMHUSD JOCTUTAIOTCS B €IWHCTBE YYeOHOH U
BOCIIUTATEIbHON JE€ATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMHM, COLMOKYJIBTYPHBIMH, AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSMH W HJCATaMH POCCHUHUCKOTO T'PaKIaHCKOTO OOIIECTBA, MPUHSTHIMU B
oOmiecTBe HOpPMaMHM W TMPaBUJIAMU TMOBEACHHUS, CIHOCOOCTBYIOLIMMH MpOIlEcCCaM CaMOTO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH OO yJArOIIINXCS.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» OTpaXkaloT CHOPMUPOBAHHOCTH OIBITA
MMO3HABATEJIPHONW U MPAKTHYECKON ACSITEIIPHOCTA OO0YUYaIOIIUXCS 10 Pean3alliy MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHMCJI€ B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUA:

® 0CO3HaHMs OO0YYAIOUIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M O0s3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPaBOMNOPSJIKY;

® TIPEICTABIICHUS O COIMAIIBHBIX HOPMaX M MPABHIIAX MEXIITMUYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE;

® TOTOBHOCTH K COBMECTHOH TBOPYECKOW JIEATEIBHOCTH TPU CO3JAHWH YUCOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX M [M03HABATEIbHBIX 33/1a4, BHIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

® CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTBI IPYTHX MPHU aHATH3E
Pa3IUYHBIX BUJOB Y4EOHOU IEeATETHHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

® [ICHHOCTHOI'O OTHOIIECHHS K MICTOPUUYECKOMY U HAYYHOMY HACJIE/INI0 OT€YECTBEHHON XUMUHU;

e VyBaOXCHHS K TNPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO TPUMEHEHHUS XHUMUU,
OCO3HAHUS TOTO, YTO JOCTHKEHHSI HAYKH €CTh Pe3yJbTaT AJIUTENbHBIX HAaOIIOJACHUN, KPOTOTIUBBIX
SKCMEPUMEHTAJIbHBIX MTOUCKOB, MIOCTOSTHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

e WHTEpeca M IO3HABATEIbHBIX MOTHBOB B TOJIYYCHHH M TOCJIENYIOIIEM aHalu3e WHMOpMAIUU O
TEePEAOBBIX JOCTHIKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBCHHOI'O CO3HAHUS, STHUYCCKOI'O MMOBCACHUS,

CIIOCOOHOCTH OLICHUBATh CUTyaluu, CBsI3aHHBIC C XUMHNYECKUMU SIBJICHUSIMU,
U NIPpUHHUMAThb OCO3HAHHBIC PCHICHUS, OPUCHTHPYACHh HA MOPAJIbHO-HPABCTBCHHLIC HOPMbI U HICHHOCTH
TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U IMOCTYIIKH CBOUX TOBapHHICﬁ C HO3I/IHI/Iﬁ HPAaBCTBCHHBIX U
IIpaBOBLIX HOPM U OCO3HAHUC HOCHGI{CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MMOHMMaHMs LIEHHOCTEH 370pOBOro M 0e30macHoro odpasza KHM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

coOJIto/IeHHs MpaBUJI OE30IaCHOTO OOpAaIllEeHUs C BELeCTBAMU B OBITY, TIOBCEAHEBHOM JXKU3HU W B
TPYIOBOM NEATEIBHOCTH;

MOHWMaHMUA LEHHOCTH MPaBUJ HHIMBHIYaJbHOTO M KOJUIEKTHBHOTO O€30IacHOTO IOBEICHUS B
CUTYaLUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHMSA TOCIEACTBUN U HENPUSATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS alKOToJis, HAPKOTHKOB,
KypeHHUs);

5) TpyAOBOro BOCIIMTAHUS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIbCKON NEATETbHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX IEATEIBHOCTH;

YCTQHOBKM Ha aKTHMBHOE y4YacTHE B PEIICHUM NMPAKTHUUECKUX 3aJay COLMAIbHOW HAIpaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K NPAKTUYECKOMY H3YYEHHUIO MpodeccHid pa3iinyHOTO pojaa, B TOM YHUCIIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)KCHHUS K TPYLY, THOIAM TPyJa U pe3ysbTaTaM TPYAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBHIYaJbHOM TpaeKTOpUM oOpazoBaHMs, Oymaymiei
npodeccu W peanu3anuyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CMOCOOHOCTEH K XMMMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHUS:

9KOJIOTUYECKHU 11e7IeCO00PAa3HOro OTHOUIEHHUsI K IPUPOAE, KaK UCTOYHUKY CYILECTBOBAHUS JKU3HU Ha
3emie;

MIOHUMaHM TTI00ATIBHOTO XapaKTepa SKOJIOTMYECKUX MPOo0IIeM, BIUSHHUS SKOHOMHUUECKUX MPOIIECCOB
Ha COCTOSIHME TPUPOJTHON U COLIMAIBHOM CPEbI;

OCO3HaHMA HEOOXOJMMOCTH HCIOJIb30BAHUSA JOCTHKEHUH XUMHUM Ui PELICHUS BOIIPOCOB
PaLMOHAIBHOTO TPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENpUATUS AEUCTBUH, NPUHOCSIIMX BpPEJ OKpYXKarolled NPHUPOJHON cpeAe, yMEHHs
MIPOrHO3UPOBATh HEOIAroNpHUsATHBIE 3KOJOTHYECKHE MOCIEACTBHS MPEeNNpPUHUMAEMbIX ACHCTBUNA U
MIpeI0TBpALaTh UX;

HaJU4Msl Pa3sBUTOTIO JKOJOTMYECKOIO MBIIUICHHS], SKOJIOTHYECKONW KYJBTYpBI, OIbITA ACATEIBHOCTH
JKOJIOTUYECKOM  HAIIPaBJICHHOCTH, YMEHHsS pYKOBOACTBOBAaTbCA HMHM B  I03HABaTEIbHOM,
KOMMYHUKAaTUBHOH M COLIMANBHOM MpakTHKe, CHOCOOHOCTH M YMEHHUS aKTHUBHO MPOTHUBOCTOSTH
uaeosoruu xemohoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
00IIIeCTBEHHON MTPAKTHUKH;

MOHUMaHMs CHelU(PUKY XUMUU KaK HayKH, OCO3HAHUs €€ POy B (POPMUPOBAHUU PALMOHAIBHOTO
HAy4YHOTO MBIIIJIEHUS, CO3/IaHUU LIEIOCTHOTO IPEJCTABICHUS 00 OKPYXKAIOIIEM MUpE KaK O €IUHCTBE
MIPUPOIBI M YENIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHnH MPoOJIeM COXpaHEHHUs
MIPUPOIHOTO PABHOBECHS;

yO0e:XIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUH AJIs1 COBPEMEHHOM LIMBWIIN3ALUU: B €€ TYMAHUCTHYECKOM
HalpaBJICHHOCTH M Ba)XXHOW POJIM B CO3JAHMM HOBOHM 0a3bl MaTepuUanbHON KyJIbTYpbl, pEIICHHH
r7100abHBIX POOJIEM YCTOHUMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBOI
1 HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUU MEIULMHbI, 00ECIIEYEHNH YCIOBUHM YCIIEIIHOro Tpya U
HKOJIOTUYECKU KOM(OPTHOM KU3HH KaXKI0TO WieHa 0OIIECTBa;

€CTECTBEHHO-HAyYHOM I'PAMOTHOCTH: IOHHMMAHMS CYIIHOCTH METOJOB ITO3HAHMSI, UCIOJB3YEMBIX B
€CTECTBEHHbIX HayKaX, CIOCOOHOCTU MCIOJIb30BATh MOJIy4yaeMble 3HAHUS JJIsl aHAIN3a U OObSICHEHUS
SIBJIGHUN OKPYXAIOLIero MUpa U MPOUCXONALIMX B HEM M3MEHEHUH, yMEHUs JeaTh 000CHOBaHHbIE



3aKITIOYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TAHHBIX C HENBIO TIOIYYECHHUS JOCTOBEPHBIX
BEIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO NCTIOIB30BaTh XUMUYECKUE 3HAHHS [T PEILICHHS TPOOIIEM B PEATbHBIX
KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATENbCKON AeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K aKTHBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO XUMHH B COOTBETCTBHH C KH3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3InyHbIX cepax MpodhecCHOHATBHON 1eATEIIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI
MeTtanpeameTHbIE pe3ybTaThl OCBOCHHS y4eOHOTO MpeaMera « XUMHUs» Ha YPOBHE CPEAHET0 OOIIEero

00pa3oBaHMsI BKIIOYAIOT:

3HaYUMble  UIT  (OPMHUPOBAaHUS ~ MHPOBO33PEHHS  OOYYAIONIMXCS  MEKIUCHUIUIMHAPHBIC
(MexIipeIMeTHBIE) OOIIeHAay4YHbIE MMOHSATHUS, OTPa)Karollle LEI0CTHOCTh HAyYHOM KapTHUHBI MHUpa U
cnenu(UKy METOJIOB TO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepwuis, BeIIeCTBO,
SHEPTHsI, SABJICHHE, MPOIIECC, CUCTEMa, HAY4YHBIN (DaKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBaHKE, HAOIOICHHE, U3MEPEHHUE, IKCIICPUMEHT U IPyTHUE);

YHUBEpCaJbHbIE y4yeOHbIe JeHCTBHA (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIC, DETYJISITHUBHBIC),
obecrieunBarone (hopmupoBaHue (GYHKIIMOHAIBHOW TPAMOTHOCTH M COLHMAIBHON KOMIICTCHIIUH
oOyJaronuxcs;

CIIOCOOHOCTh O0YYAOIIMXCS MCIIOIb30BaTh OCBOCHHBIC MEKIMCIMIUIMHAPHBIC, MHUPOBO33PEHUCCKHE
3HaHUS U YHUBEPCAJIbHbIC YUeOHbBIC ICHCTBHS B IO3HABATEIILHOM U COIMAILHON TIPAKTUKE.
MeTaHpeI[MeTHLIe PE3YIbTAThI OTpaXaroT OBJIaJCHUC YHUBCPCAJIbHBIMU yqe6HBIMI/I
MMO3HaBaTCIbHBIMHU, KOMMYHUKATHUBHBIMU U PCTYIIATUBHBIMUA HeﬁCTBHHMH.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMU:

1) 0a3oBble JIOorMyecKue AeCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTYaTU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTpENIeATh LETU ACATEIBHOCTH, 3aJaBas MapaMeTphl M KPUTEPUH HMX JIOCTHUKEHUS, COOTHOCUTH
pe3yabTaThI IEATETLHOCTH C TIOCTABJICHHBIMHU LIETISIMU;

HCTOJIb30BaTh MPU OCBOCHWU 3HAHMU MPUEMBI JJOTMUECKOTO MBIIIJICHUS — BBIACIATh XapaKTepHbIE
MPU3HAKYU TIOHSATUI M YCTaHABIIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE TOHATHUS AJIs
O0OBSCHEHHS OTJEIBHBIX (DAKTOB U SIBJICHUH;

BbIOMpATh OCHOBAHMSI U KPUTEPUU AJIs KIIACCU(UKALIMU BEIIECTB U XUMHUECKUX PEAKIINM;
YCTaHABJIMBATh IPUUYMHHO-CJICJICTBEHHBIC CBSI3U MEXKY M3y4aeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYKIeHUS (MHAYKTUBHbBIC, JIEAYKTUBHBIC, MO aHAJIOTUU), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BHIBOABI U
3aKJIIOYCHUS,

MPUMEHATh B MPOIECCE MO3HAHUS, WCIOJIb3yEeMblE B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
MPeoOPa3OBEIBATH MOJCIBLHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) SJIEMEHTA, XUMUYECKas
dbopmyna, ypaBHEHHE XHMHYECKOW pEaKIMW — TPH PEIIeHWH YYeOHBIX TI03HABATEIbHBIX H
MPaKTUYECKUX 3a/lady, NPUMEHSITh Ha3BaHHbIE MOJCIbHBIC TMPEACTABICHUS I BBISBICHUS
XapaKTEPHBIX MPU3HAKOB M3YYAEMbIX BEIIIECTB U XUMUUYECKUX PEAKIIHi.

2) 0a30Bble HCCJIEN0BATEIbCKHE eiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUI;

dhopmynupoBaTh IEIM W 3aJla4d MCCIIECIOBAHUS, WCIIONH30BATh IMOCTABJICHHBIE M CAMOCTOSITEIHHO
c(hOpMyIHPOBAHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI Al (hOPMHUPOBAHHS
TUTIOTE3BI 110 TTPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

BJIAJIETh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUA U MPOBEACHUS YUYEHUUYECKUX IKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHUSI HAOMIOAATh 332 XOJOM MPOIeCcCa, CAaMOCTOSATEIHHO MPOTHO3UPOBATH €T0
pe3yabTaT, (OpMYITUPOBAaTh OOOOIIEHHWS W BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YIHTATOB
HCCIIETIOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOICTAHHON paboTe;

npuoOpeTaTh OMbBIT YYEHUUYECKOW HCCIAEAOBATEIIbCKONM M TMPOEKTHOM NEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITENIbHOMY TMOMCKY METOJIOB pPEICHUs MPaKTHUYECKUX 3ajad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUSI.



padora ¢ uHpopmanueii:

OPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHPOpPMAUWU (HAYYHO-TIONMYINISpHAS JUTEepaTypa
XMMHYECKOTO  COJIEp)KaHMS, CIIPaBOYHBIE TMocoOusi, pecypcsl HTepHeTa), aHaIM3MPOBATH
MHPOPMALIMIO PA3THYHBIX BUIOB U (OPM MpencTaBlIeHUs, KpUTUIECKU OI[EHUBATH €€ TOCTOBEPHOCTH
Y HENPOTUBOPEYHBOCTE;

(bopMyaMpOBaTH 3alPOCHl U MPUMEHSTh Pa3InYHbIE METOJbI MPH MOHMCKEe U 0TOOpe MH(pOpMAIHH,
HEOOXOIMMOM JIJIsl BBITTOJTHEHHS YUeOHBIX 3a/1a4 ONPEACTIEHHOTO THTIA;

NpUOOPETaTh ONBIT UCIIOJIB30BAHUS MH(POPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA M Pa3UYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (OpMY IpeacTaBlieHHsT MHPOpPMALUU (CXEMBbI, TpauKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIONIb30BAaTh HAYYHBIH $3bIK B KAueCTBE CpPEACTBA NMPH paboTe ¢ XUMHUYECKOH HH(OpManmei:
IPUMEHATh MEXIIpEeIMETHbIe ((pU3MuecKue M MaTeMaTH4eCKHe) 3HAKW M CHMBOJBI, (OpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYpY;

UCTIONIb30BATh M IPE0OPA30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPE/ICTBA HATJISJHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMHU:

3a71aBaTh BOIPOCHI o CYIIECTBY obcyxaeMoit TEMBI B xXoze JIanora
W/WIM  JTUCKYCCHH, BBICKAa3bIBaTh HWJCH, (POPMYIUPOBATH CBOM TIPEIOKCHHUS OTHOCHUTEIIBHO
BBITIOJTHEHUSI IPETIOKEHHOM 3a/1a4M;

BBICTYIIaTh C  MPE3EHTAIlel  pe3ylbTaTOB  IMO3HABATEIHHOW  JACSATEIBbHOCTH, TOJTYYCHHBIX
CaMOCTOSITEIILHO WJIH COBMECTHO CO CBEPCTHUKAMH IPH BBHIMOTHCHHH XUMUYECKOTO IKCIICPUMEHTA,
MPAKTUYECKOH padOThI 1O MCCICIOBAHUIO CBOMCTB HM3ydaeMbIX BEIIECTB, peall3allMh y4eOHOTo
MPOEKTa u dbopMynupoBaTh BBIBOJIBI
0 pe3yJibTaTaM MPOBEACHHBIX HUCCIICIOBAHUM IMyTEM COTJIACOBAHMS MO3UIIMH B XOJ€ 00CYKICHUSA U
oOMeHa MHEHMSIMU.

OnJ1aieHHe YHHBEPCAJbHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:
CaMOCTOSITEJILHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO II0O3HABATEIBHYIO JAEATEIbHOCTD, ONPEIEIs €€
eI M 3aJayd, KOHTPOJUPOBATH M MO Mepe HEoOXOAUMOCTH KOPPEKTHPOBATH IpEAsiaracMblil
QITOPUTM JEHCTBUI NMPH BBITOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3a/ad, BhIOMpaTh Haubosee
3¢ GEeKTUBHBIN CIIOCO0 MX PEHICHHS ¢ YIETOM MOJTYyYSHHST HOBBIX 3HAHUN O BEIIECTBAX M XUMHYECKUX
peakuusx;
OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKU

HNPEAMETHBIE PE3YJIBTATHBI
10 KUIACC
IIpenmMeTHbIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTpaXKaroT:

e chOpPMHUPOBAHHOCTH MPEACTABICHUN O XUMHUECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHOM KapTHUHBI
MHUpa, POJIM XUMHUHM B MO3HAHWUU SIBICHUH NPUpPOAbI, B (POPMUPOBAHMM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON IPpaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUsI IPAKTUYECKUX 3a/1a4 U
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO U MPUPOIHON CpeE/Ie;

e BIAJACHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIOYACT: OCHOBOIIOJIATAIOIINE ITOHATHUSA
(XMMUYECKUII 3JE€MEHT, aToM, »JJIEKTpOHHAs o0O0o0JIouKa aromMa, MOJIEKYyJa, BaJIEHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas U
COKpauI€HHast), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIM 00BEM, yIIepOAHbIN CKeleT, (QyHKINOHAIbHAS
rpynma, paaukai, U30Mepus, U30MePbl, TOMOJOTUYECKHUM PsiJl, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPOL
U a30TCOAEPIKAIINE COCIUHEHUsI, MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHMSI); TEOPUU U 3aKOHBI (TeOpHUs CTPOEHUsI opraHnyeckux Bemiects A. M. bytnepoBa, 3akoH
COXPAaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUU; MUPOBO33PEHUECKHE
3HAHMS, JIeXKAllUe B OCHOBE IMOHMMAHMS MPUYMHHOCTH M CHUCTEMHOCTH XUMUYECKHUX SIBICHHI,
(aKTOJIOTHUYECKHE CBEIEHHS O CBOWCTBAX, COCTaBe, MOJYyYEHHH M OE€30MacHOM HCIOJIb30BAHUU
BaKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY U MPAKTHUYECKOH 1eATEIHbHOCTH YeJI0BEKa;



C(OPMHPOBAHHOCTh YMEHHI BBISIBJIATH XapaKTEPHbIC IPHU3HAKH MOHSATHH, YCTAHABJIMBATH HX
B3aMIMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE TOHSATHS TPH ONHCAHUU COCTaBa, CTPOCHHUS U
MPEBpaICHU OPTraHUYECKUX COCTMHCHU;

C(OPMHPOBAHHOCTh ~YMCHHMH HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIS  COCTAaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (HOpPMYIT OPraHMYECKHUX BEHISCTB U
YpaBHEHHI XMMHUYECKHX DPEAKIUi, M3rOTaBIMBATh MOJICIHA MOJICKYJ] OPraHHYECKUX BEUICCTB IS
WUTIOCTPAIH UX XUMUYIECKOTO W TPOCTPAHCTBEHHOTO CTPOCHHS,

C(OPMHPOBAHHOCTh YMEHHI yCTAHABIMBAThH MPUHAUICKHOCTh U3YUYCHHBIX OPraHMYECKHX BEIECTB
M0 WX COCTaBy M CTPOCHHUIO K OMNpPEIEICHHOMY KIAacCy/Tpymre coenuHeHud (YriieBOIOPOIBI,
KHCJIOPOJT W a30TCOJCpIKAIIUe COCIUHEHHUS, BBICOKOMOJICKYJISIPHBIC COCIHHCHHsS), J1aBaThb UM
Ha3BaHUs 1o cucrematnyeckor HomeHkiatype (IUPAC), a Takke NPUBOJUTH TPUBUAIBHBIC
HA3BaHUS OTJCIBHBIX OPTaHWYCCKUX BEIISCTB (ITUJICH, MPOIWICH, AleTHIICH, ITHJICHTIUKOIIb,
ruiepus, (eHon, (GopMabIerun, aneTaubIACTHI, MYypaBbHHAs KHUCIOTA, YKCYCHAas KHUCIIOTA,
OJICMHOBAs KUCJIOTA, CTEApPUHOBAsI KUCJIOTA, TIII0K03a, PYKTO3a, KpaxMaJl, IIeJUTF0JI03a, TIUIIHH);
C(OPMHPOBAHHOCTh YMEHUS OTPEACIATh BUIbBI XUMHUYECKOW CBSI3U B OPTaHMUYECKUX COCTUHEHUSIX
(onuHApHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUSI MIPUMECHSITH TTOJOXKEHHUS TCOPHH CTPOCHUS OPTaHUYECKUX BEIIECTB A.
M. BytiepoBa aiiss 0ObSICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHs MACChl BEIIECTB;

c(OpPMUPOBAHHOCTh yYMEHUW XapaKTepU30BaTh COCTAaB, CTPOCHHE, (PU3UYECKUE U XUMHUYCCKHE
CBOWCTBA TUIMYHBIX IMPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH,
STHUJICH, TMPOMMIICH, aneTwieH, OyraaueH-1,3, merunOyramumeH-1,3, OEH30JI, METAHON, 3TAHOI,
ATHJICHIJIUKOJIb, TJIMLEPUH, (DEHOJ, aleTaibIeru]l, MypaBbHUHAs M YKCYCHas KHCJIOTHI, TIIFOKO3a,
Kpaxmall, IeJUTI0JI03a, aMHHOYKCYCHAsi KHCJIOTa), WIUTIOCTPUPOBATH TEHETUYECKYIO CBS3b MEKIY
HUMH YPaBHCHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIMHA C WCIIOJIb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHHKH YTIJIEBOAOPOTHOTO CHIPbs (HE(DTH,
MPUPOJIHBIN Ta3, yrojib), CHOCOOBI WX IMEepepadOTKH W TPAKTHYECKOE NMPUMEHEHHE NPOIAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTH YMEHHUI MMPOBOIUTH BHIYHUCIICHUS M0 XUMUYECKUM YPaBHEHUSIM (Macchl, 00bEMa,
KOJINYECTBA UCXOJIHOTO BEIIECTBA MJIH IMPOTYKTa PEAKIHH 110 H3BECTHBIM Macce, 00bEMY, KOITHUYECTBY
OJTHOTO u3 WCXO/THBIX BEIIIECTB
WJIN TIPOJTYKTOB PEaKIINN);

C(OPMHPOBAHHOCTh YMEHHIA BJIaJIETh CUCTEMO 3HAHUH 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS,
UCTIONIb3YEMBIX B XMMHUH TIPH MU3YUIEHUHU BEIICCTB U XUMHUECKUX ABJICHUN (HAOII0ICHHE, H3MEPECHHE,
OKCIEPUMEHT, MOJICIMPOBAHUE), UCIIOJIB30BATh CUCTEMHBIC XMUMHUYCCKHE 3HAHUS JUIS TPUHSITHUS
peIICHH B KOHKPETHBIX KU3HCHHBIX CHTYAIIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;
C(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh TMpaBWIA IOJIb30BAHHUS XUMHUYECKOH TMOCYIOH U
nabopaTOpHBIM 000pYIOBAaHHUEM, a TAaK)Ke TpaBWiIa OOpAIICHUSI C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIUSAMH T10 BBITOJHEHUIO JTa00PATOPHBIX XUMHUUECKUX OTIBITOB;

Cc(OPMHPOBAHHOCTh YMECHUH IJIAHUPOBATH W BBHITIOJIHITH XUMHUECKUI IKCIICPUMEHT (ITpEeBpaIIeHUs
OpPraHUYECKUX BEIICCTB MPU HArPEBaHWHU, TIOJYUYCHHUE OSTWICHA M H3YYCHHUE €ro CBOWCTB,
Ka4eCTBEHHBIC PEAKIIMHA OPTaHWYECKHX BEIIECTB, JACHATypalus OENKOB MPH HArpeBaHWM, IIBETHBIC
peakiuu OENKOB) B COOTBETCTBUU C MpaBWIAMH TEXHUKH O€30MacHOCTH MpU OOpalleHuu ¢
BEIIECTBAMH W JIaDOpPAaTOPHBIM OOOPYJOBAaHWEM, MPEICTABIATh PE3yIbTAThl XUMHUYECKOTO
IKCIIEpUMEHTa B (hOpME 3aMKMCH YPAaBHEHHUI COOTBETCTBYIOIIUX PEaKIHid U (hOPMYTHUPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3yJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKU aHATM3UPOBATh XMMUYCCKYIO HHPOPMAIIUIO, TIOTYIaeMYFO
U3 pa3HbIX UCTOUYHUKOB (CPECTBA MACCOBOM MH(popManuu, MHTEpHET U APYTHX);
c(hOpPMUPOBAHHOCTh YMEHHUU COOJIFOJIaTh MpaBUIa AKOJIOTHYCCKU 1EIecO00pa3HOTO MOBEACHUS B
OBITY ¥ TPYJIOBOH JIEATEIILHOCTH B IIEIISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOIHOMN
Cpelbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHUS HA JKUBBIE OPTraHU3MBbI ONMPEACIEHHBIX OPraHUYECKIX
BEIIECTB, MOHMMAsi cMbIch mokazatens [IJIK, moscHATh Ha mpuMepax CHOCOObI YMEHBIICHHS U
MPEIOTBPAIICHHS KX BPEIHOTO BO3ICHCTBUS HA OPTAHMU3M UYEJIOBEKA;

JUTSI OOYYaIONUXCS C OTPAHMYECHHBIMH BO3MOYKHOCTSIMH 370POBbSI: YMCHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIICCTB U XUMUYECKUX SIBJICHHIA;



JUIS CJIETIBIX U CIa0OBUIAIIMX 00YYaIOLINXCS: YMEHUE HCIIOJIb30BaTh PElbe(PHO-TOUCUHYIO CHCTEMY
o0o3HaueHnii JI. bpaiisst 11 3anucu XUMHYECKUX (OpPMYIIL.

11 KJIACC
[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHu4eckas XuMHUs OTPaKaroT:
c(OPMHPOBAHHOCTH MPEICTABICHUI: 0 XMMUYECKON COCTaBJISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI
MHpa, PO XMMHMHU B TIO3HAHWUU SBJIIEHUH TPUPOJbI, B (OPMUPOBAHUU MBIIIICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM /ISl PELIeHUs] MPAKTUYECKUX 3a]ad U
9KOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;
BJIQJICHUE CHCTEMOM XWUMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATalOIUE ITOHATHS
(XMMHUECKUI 3JIEMEHT, aTOM, U30TOII, $-, P-, d- IIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BaJI€HTHOCTb, 3JEKTPOOTPULATENLHOCTD, CTENICHb OKUCIIEHUS, XMMUYECKasl CBS3b
(KoBaJIeHTHAas!, NOHHAs!, METAJUTMYECKasi, BOJOPOIHAS ), KPUCTAIIIMUECKas peIIETKA, TUIIbI XUMHUUECKUX
peakumii, pacTBOpP, IJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, dJIEKTPOJIUTHYECKAS JTUCCOLUALNS, OKUCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKOW peaKkIUH, XUMHUYECKOE PAaBHOBECUE); TEOPUU U 3aKOHBI
(Teopust 3IEKTPOIUTHYECKON aucconuanuu, nepuoauueckuii 3akoH JI. W. MenneneeBa, 3akoH
COXPAaHEHUs MAacChl BELIECTB, 3aKOH COXpPAaHEHMs W NPEBPALICHMsS DSHEPrUM IPU XUMHUYECKUX
peaxkuusix), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUHU, MUPOBO33PEHUECKHE 3HAHMUS, JISKAIIUE B
OCHOBE NOHUMAaHMs MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOIOTHYECKHE CBEICHHS
O CBOWCTBax, COCTaBe, IMOJYYEHUU U OE30MACHOM HCIHOJB30BAHWU BAKHEHIIMX HEOPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOI IEATETbHOCTH YEIOBEKa,
c(OPMHPOBAHHOCTh YMEHHMH BBISABIATH XapaKTEpHbIE NPU3HAKA TIOHATHH, YCTaHABIMBATh UX
B3aMMOCBA3b, NUCIIOJIB30BaTh COOTBETCTBYIOUINE OHATHSA PU ONTMCAHUHM HEOPTAaHWYECKUX BEIIECTB U
UX IPEBPALLECHUN;
c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JUIsl COCTaBJICHUS (POPMYI
BELIECTB W YPaBHEHMH XHWMHUYECKUX peakuuid, cucrematuueckyro HoMeHknatypy (IUPAC) u
TPUBHAJIbHBIE HAa3BaHMs OTAEIBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIM ra3, YIVIEKHCIBIA ras,
aMMuak, rauéHasi U3BeCTh, HeraliéHas U3BeCTb, IUThEBasi Cojla, MUPUT U APYyTHE);
c(OPMHPOBAHHOCTb YMEHUM ONPEEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHHUS XMMUYECKHUX 3JIEMEHTOB
B COEIMHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBA3M (KOBAaJIEHTHAsI, HIOHHAsI, METAJNINYECKa,
BOJIOPOJIHAsl) B COEJMHEHUSX, TUI KPUCTANIMYECKOM pPElETKM KOHKPETHOI'O BellecTBa (aTOMHas,
MOJIEKYJISIpHAsl, NOHHAsI, METANINYECKas), XapakTep cpeAbl B BOJHBIX PACTBOpPaX HEOPraHMUYECKHUX
COCIUHECHHI;
c(OPMHUPOBAHHOCT YMEHHMH YyCTaHAaBIMBATh IMPHUHAMIEKHOCTb HEOPraHMYECKUX BEIECTB IO HUX
COCTaBY K OIpeeNIEHHOMY KJIaccy/TpyIme coequHeHNnH (TPOCThIE BENECTBA — METAJUIbI M HEMETAJLIbI,
OKCH/JIbI, OCHOBAHMUSI, KUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);
c(OPMHPOBAHHOCT YMEHMH pacKpblBaTh CMbICH mnepuoaudeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIINH;
c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKUX
aneMmeHToB 1—4 nepuonos Ilepuoanueckoil cucremsl xuMmuueckux anieMeHToB [I. 1. Menneneesa,
WCTIONB3YSl TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTATNY, «IHEPTETHUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEIMHEHWH IO Nepuojam u
rpynmnaM [lepuoanudeckoi cucteMsl XuMudecknx 351eMeHToB [I. 1. Menneneesa;
c(OPMHPOBAHHOCT, yYMEHHUH XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHYECKHE CBOICTBa
HEOPraHUYECKUX BEILECTB Pa3IUYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE NEHETUUYECKOM CBA3U
MEX/y HEOpPraHMYeCKHMHU BELIECTBAMHU C IMOMOUIbIO YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKHUX
peaKuuii;
c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATE XUMUYECKUE PEAKLIUU 10 PA3IUYHBIM MPH3HAKAM
(uucily M COCTaBy pearupyrolMX BELIECTB, TEIIOBOMY 3(D(eKTy peakuuu, U3MEHEHHIO CTENeHeH
OKHCJICHUS 3JIEMEHTOB, 00OpAaTUMOCTH PEAKIINH, YIaCTHIO KaTaJu3aTopa);
c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHS pPEAKIHMH pa3INYHBIX THUIIOB, TIIOJHBIE W
COKpalIEHHbIEC YPAaBHEHHUS peakluii HOHHOIO 0OMEHA, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU
UAYT 10 KOHIIA;
c(OPMHPOBAHHOCT YMEHHUH MPOBOIUTH PEAKIMH, TOATBEPKIAIONINE KAaYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OINBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;



c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHA
MOCPENICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCMOCTh CKOPOCTH XMMHYECKOM peakIMK OT Pa3InyHbIX
(akTOPOB; XapaKTep CMEIIEHUs] XUMHYECKOTO0 PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/1EHCTBUS
(mpunnun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaThb XUMHUYECKHE IIPOLIECCH, JIeKallde B OCHOBE
MPOMBIIIJICHHOTO  TOJYYEHUs] CEepHOM KHUCIOTHl, aMMHaka, a Takke Cc(HOpMHPOBAHHOCTH
MpeCTaBIeHU 00 OOIMX HAYYHBIX NPUHIUIIAX M HKOJOTHYECKUX MPoOJIeMax XHMHUYECKOTO
MIPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS C MCIIOJIb30BAHHEM IOHITUS «MaccoBasi JOJIS
BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIICHUN I'a30B MPU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA
nin 06bEMa ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce UM 00bEMY OJJTHOTO U3 YYaCTBYIOIIUX
B PEaKIMH BEIIECTB, TEIUIOBOr0 3P deKTa peakliui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIPEBPALLEHUS U COXPAHEHUSI SHEPTUN;

cOPMHUPOBAHHOCTh YMEHHH COOMIOMATh TpaBWIa TIOJB30BAHUS XUMHYCCKOW TMOCYIOW U
1abopaTOpHBIM O0OpPYAOBaHHEM, a TaK)Ke MpaBWiia OOpamieHUs ¢ BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH W BBIMOIHATH XUMHUYECKUI IKCHEPUMEHT (Pas3iio’KeHHE
MIEPOKCUIA BOJOpPOAA B INMPUCYTCTBUU KaTalln3aTopa, ONPENEICHUE CPeAbl PAaCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIILHOTO MHAMKATOPA, BIMSIHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuuu, peakiui MOHHOrO OOMEHa, KaueCTBEHHBbIE peaklMU Ha cylbdar-, kapOoHAT- U XJIOPHUI-
AQHUOHBI, Ha KAaTUOH aMMOHMS, PEILICHHE AKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemMaM «Meramiey U
«Hemeramib») B COOTBETCTBUU C MPAaBUIIAMU TEXHUKU 0€30IaCHOCTH IpU 0OpAIIeHUH C BELIECTBAMU
1 1ab0opaTOpPHBIM 000pPYIOBAHUEM, IPEACTABIATh PE3YIbTAaThl XUMHUUECKOTO SKCIIEPUMEHTA B opme
3alliCH ypaBHEHUH COOTBETCTBYIOIIUX peakuuil U (HopMyiaupoBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yibTaToB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAJIU3UPOBATh XUMHUYECKYIO MHPOPMAIHIO, TOIYyYaeMYyIo
13 pa3HbIX UCTOYHHUKOB (CpeICcTBa MacCOBOW KOMMYHHUKaIMK, IHTEpHET U Ipyrux);
c(hOpMHUPOBAHHOCTH YMEHHM COOTIOIATH MTPaBUIIa SKOJIOTUYECKH 11€J1€CO00Pa3HOTO MOBECHHUS B OBITY
U TPYAOBOH EATEIBHOCTHU B LENISIX COXPAHEHUS CBOETO 3/I0POBBS U OKPY’KaOILEH TPUPOIHOMN cpepl,
OCO3HaBaTh ONACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI ONPEAEIIEHHBIX BEUIECTB, TOHUMAs CMBICII
nokazarens 11K, noscHATe Ha nmpumepax cnocoObl YMEHbBIIEHUS U MPEAOTBPAILEHUS UX BPEIHOTO
BO3JICHCTBHS HA OPTAHU3M YEJIOBEKa;

Ui 00y4aroMMXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3710pPOBbSI: YMEHHE NPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHU;

JUISL CTIETIBIX M CAOOBUIAIINX OOYYaIOIIUXCS: YMEHUE UCIOJIb30BaTh Pelbe(PHO-TOYEUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins mist 3anucu XuMu4eckux GopMyIL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nen/m | HaumeHoBaHue pa3aenoB KomnnuecTBo yacos DJEeKTpOHHbBIE
Y T€M MPOrpaMMBbl Bcero Kontpons | IIpaktruuec (mudpoBsie)
HBIC KHe o0Opa3oBaTeNbHbIC
paboThI paboThl pecypchl

Pasnen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHU

1.1 [IpeameT opranuveckoit 3 https://lesson.edu.ru/04
xumuu. Teopus cTpoeHus /10 https://resh.edu.ru/
OpPTraHUYECKUX https://lecta.ru/ege/onb
coenuHeHuil A. M. oarding
bytneposa

Uroro no pazneny 3

Pasnen 2. YriaeBoaopoabl

2.1 [IpenenbHble 2 https://lesson.edu.ru/04
YIJI€BOAOPOABI — AJIKAHbI /10 https://resh.edu.ru/



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/

https://lecta.ru/ege/onb
oarding

22 Henpenenvabie 6 1 https://lesson.edu.ru/04
YTJIEBOJOPObI: aJTKCHBI, /10 https://resh.edu.ru/
QJTKA/TUCHBI, aJTKUHBI https://lecta.ru/ege/onb

oarding

23 ApomaTHyeckue 2 https://lesson.edu.ru/04
YTJIEBOIOPOIBI /10 https://resh.edu.ru/

https://lecta.ru/ege/onb
oarding

24 [IpupoaHBIe HCTOYHUKI 3 1 https://lesson.edu.ru/04
YIIEBOIOPOAOB U UX /10 https://resh.edu.ru/
nepepaboTka https://lecta.ru/ege/onb

oarding

Wroro no pazneny 13

Pazaea 3. Kuciopoacoaepaxaimme oprannyeckue coeimHeHus1

3.1 Cruptel. denon 3 https://lesson.edu.ru/04

/10 https://resh.edu.ru/
https://lecta.ru/ege/onb
oarding

32 Anpneruapl. Kap6oHOBBIC 7 1 https://lesson.edu.ru/04
KUCIOTHI. CII0KHBIE /10 https://resh.edu.ru/
3¢upbr https://lecta.ru/ege/onb

oarding

33 YrineBousl 3 1 https://lesson.edu.ru/04

/10 https://resh.edu.ru/
https://lecta.ru/ege/onb
oarding

Wroro no pazneny 13

Pasznen 4. A3oTconepskaniue oprannyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. 3 https://lesson.edu.ru/04
benku /10 https://resh.edu.ru/

https://lecta.ru/ege/onb
oarding

Wroro no paszneny 3

Paspnen S. BeICOKOMOJIEKY IS PHbIE COeAHMHEHUS

5.1 [Tnactmaccrr. Kayuyxku. 2 https://lesson.edu.ru/04
Bomnoxkna /10 https://resh.edu.ru/

https://lecta.ru/ege/onb
oarding

Hroro no pazgeny 2

OBILEE KOJIMYECTBO YACOB 34 2 2

I10 ITPOTPAMME

11 KJIACC
Ne n/m | HaumeHoBaHue pa3aenoB KonuyecTBo yacoB DNEeKTpOHHBIE
U TEM NPOrpaMMBbl Bcero KonTposb | IIpakTuue (mdpoBkIc)
HBIC CKHe o0Opa3oBaTenbHbIC
paboThl paboThl pecypchbl
Pa3nen 1.TeopeTnueckne 0CHOBbI XUMHH
1.1 CrtpoeHue aTOMOB. 3 https://lesson.edu.ru/04/

[lepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

XUMHYECKHX JJIEMEHTOB
JI. 1. MenneneeBa

11 https://resh.edu.ru/
https://lecta.ru/ege/onbo
arding



https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding

1.2 CtpocHue BEIIECTRA. 4 https://lesson.edu.ru/04/
MHuoroo6pasue BemecTB 11 https://resh.edu.ru/
https://lecta.ru/ege/onbo
arding
1.3 XHUMHUYECKUE pPEeaKIUU 6 1 1 https://lesson.edu.ru/04/
11 https://resh.edu.ru/
https://lecta.ru/ege/onbo
arding
Hroro no pazgeny 13
Pa3nen 2. Heopranmueckasi xumusi
2.1 Mertabl 6 1 https://lesson.edu.ru/04/
11 https://resh.edu.ru/
https://lecta.ru/ege/onbo
arding
2.2 Hemeramnbl 9 1 1 https://lesson.edu.ru/04/
11 https://resh.edu.ru/
https://lecta.ru/ege/onbo
arding
23 CBsI3p HEOPraHNYECKUX U 2 https://lesson.edu.ru/04/
OpPraHUYECKUX BEIIECTB 11 https://resh.edu.ru/
https://lecta.ru/ege/onbo
arding
HWtoro no pazneny 17
Pa3zgen 3. XumMus u :KU3HbL
3.1 XUMUS ¥ )KU3Hb 4 https://lesson.edu.ru/04/
11 https://resh.edu.ru/
https://lecta.ru/ege/onbo
arding
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 2 3
110 TPOI'PAMME
INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoaunuectBo yacos Hara ONEeKTpOHHbBIE
n/ Bcero | Kontp | [Ipakr | u3ydeHu 1uQppoBbIE
i1 OIIbH | MYeCK A oOpa3oBaTenbH
plc | e BIE PECYPCHI
pabot | pabot
Bl BI
1 | [Ipenmer oprannveckoii Xxumuu, eé 1 https://lesson.e
BO3HHKHOBEHHE, PA3BUTHE U 3HAUCHHE du.ru/04/10
2 | Teopust CTpOCHHS OPTaHUIECKUX 1 https://lesson.e
coenuHeHuit A. M. Bytneposa, ¢ du.ru/04/10
OCHOBHBIE TTOJIOKCHUS
3 | IlpeacraBnenue o KiacCUpUKaUU 1 https://lesson.e
opraHuueckux Bemects. Homenknarypa du.ru/04/11
(cucTemarnveckast) ¥ TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 | AnkaHbl: COCTaB U CTPOEHHUE, 1 https://lesson.e
TOMOJIOTHYECKUH Pl du.ru/04/10
5 MertaH u 3TaH — IpoCTeHIITHE 1 https://lesson.e
NPEJICTaBUTENIN AJIKAHOB du.ru/04/10
6 | AJKEHBI: COCTaB U CTPOEHHE, CBONCTBA 1 https://lesson.e

du.ru/04/10



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OTWIIEH U IPOIUIIEH — MPOCTENIINE

https://lesson.e

MIPEICTABUTENH AJIKCHOB du.ru/04/10

8 | Ilpaktuueckas padora Ne 1. https://lesson.e
«ITomydeHnue sTHUICHA U U3YYCHHUE €TO du.ru/04/10
CBOMCTB»

9 Ankanuensl. byraauen-1,3 u https://lesson.e
meTunoyranuen-1,3. [lomyuenue du.ru/04/10
CHHTETHYECKOT0 Kay4qyKa M PEe3UHBI

10 | AJNKWHBL: COCTaB U OCOOCHHOCTH https://lesson.e
CTPOEHHS, TOMOJIOTHYECKHUM PSi. du.ru/04/10
AnetuieH — npocTteimuni
NPE/ICTABUTEINb AIKHHOB

11 | Beiuucienus no ypaBHEHUIO https://lesson.e
XUMHUYECKON peaKIUU du.ru/04/10

12 | Apensi: 6eH30i1 U TOIYON. TOKCUYHOCTD https://lesson.e
apeHOB du.ru/04/10

13 | 'eneTudeckas CBsI3b yIIIE€BOJOPOIOB, https://lesson.e
NPUHAAISKAIIMX K Pa3IMYHBIM KJIaccam du.ru/04/10

14 | IIpupoaHbIe HCTOYHUKH https://lesson.e
YIII€BOAOPOAOB: IPUPOAHBIH ra3 u du.ru/04/10
MONyTHBIC HE(TIHBIC Ta3bl, HEPTh U
IPOAYKTHI €€ mepepaboTKu

15 | IIpupoaHbie HCTOYHUKH https://lesson.e
YIII€BOAOPOAOB: IPUPOIHBIH ra3 u du.ru/04/10
NOMYTHBIE HETAHBIE Ta3bl, HEPTH U
IPOAYKTHI €€ epepaboTKU

16 | KonrponwsHas paboTta mo pasaeny
«YTIJIEBOAOPOABD)

17 | IlpenenbHble OMHOATOMHBIE CIIMPTHI: https://lesson.e
METaHOJ 1 3TaHoj. BonopoaHas cBs3b du.ru/04/10

18 | MHOroaTOMHBIE CIIUPTHI: https://lesson.e
ATUJICHTJIMKOJIb U TJIMLIEPHUH du.ru/04/10

19 | ®eHon: CTpOCHNE MOJIEKYIIHI, https://lesson.e
(bu3HYecKue U XUMHYECKUE CBOMCTBA, du.ru/04/10
NPUMEHEHUE

20 | Ampaeruabl: hopManbaeTuI U https://lesson.e
areTabaerua. AIeTOH du.ru/04/10

21 | OIHOOCHOBHBIC MIPECITbHBIC https://lesson.e
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U du.ru/04/10
yYKCYCHast

22 | [Ipaktuyeckas padota Ne 2. «CBoiicTBa https://lesson.e
pacTBopa YKCYCHOM KHCIIOTBI) du.ru/04/10

23 | CreapuHOBasi U OJIEMHOBASI KUCIIOTHI, https://lesson.e
KaK IIPEICTaBUTENN BBICILIUX du.ru/04/10
KapOOHOBBIX KUCIIOT

24 | Mblia Kak coJId BBICHIMX KapOOHOBBIX https://lesson.e
KHUCJIOT, NX MOIOIIEee JCHCTBHE du.ru/04/10

25 | CnoxHble 3pUpBl KaK TPOU3BOTHBIE https://lesson.e
KapOOHOBBIX KUCIOT. ['uaponu3 du.ru/04/10
CJIOXKHBIX 3(pupoB

26 | XKupsl: rugpoaus, MpuMEHEHUe, https://lesson.e
OuoIornyuecKas pojb )KUPOB du.ru/04/10

27 | YrieBonpl: cocTaB, KiacCUpUKAIIHS. https://lesson.e
Baxxueiime npecTaBUTENN: TIIOKO3a, du.ru/04/10

bpykTo3a, caxaposa
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28 | Kpaxman u nemntosio3a Kak NpupoIHbIe 1 https://lesson.e
TTOJIMMEPHI du.ru/04/10
29 | KonrtposbHas paboTa no pasaeny 1 1
«Kucnopozacoaepkariue opraHudecKue
COCIMHEHUS»
30 | AMHHBI: METUJIAMUH W aHUJITUH 1 https://lesson.e
du.ru/04/10
31 | AMHHOKHCTIOTHI KaKk aM(OTepHbIE 1 https://lesson.e
OpraHUYeCKHEe COSAMHEHHUS, UX du.ru/04/10
Ouostornueckoe 3HaueHue. [lentuapl
32 | benku Kak NpUpOJHBIE 1 https://lesson.e
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI du.ru/04/10
33 | OcHOBHbIE MOHATHS XUMUU 1 https://lesson.e
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUHN du.ru/04/10
34 | OcHOBHBIE METOAbLI CHHTE3A 1 https://lesson.e
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. du.ru/04/10
[TmacTmMacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
I[TPOI'PAMME
11 KJIACC
Ne Tema ypoka KonnuectBo wacos [ara DNEeKTPOHHBIC
n/ Bceero | Kontp | Ilpakr | u3y4eHu UG poBbIe
1! OJIbH | HYECK A o0OpazoBarenbH
ple | ue BIE PECYPCHI
pabot | pabot
bl bI
1 XUMUYECKUH dIIEMEHT. ATOM. 1 https://lesson.e
DneKTpoHHast KOH(QUTYpaIus aTOMOB du.ru/04/11
2 | Ilepuoanyeckuit 3aKOH U 1 https://lesson.e
[Teproanueckas cucTeMa XUMHUYIECKUX du.ru/04/11
anemenToB 1. . MenaeneeBa, nx cBS3b
C COBPEMEHHOH Teopueil cTpoeHHs
aTOMOB
3 | 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 1 https://lesson.e
XUMHYECKHX 3JIEMEHTOB U UX du.ru/04/11
COGZIMHEHUH 110 TPYMIaM U MEPHOAAM.
3HavYeHUE TIEPUOJMYECKOTO 3aKOHA U
CHCTEMBI XUMHYECKHX 3JaeMeHToB JI.1.
MeHieneeBa B pa3BUTHH HAYKH
4 | Ctpoenue BemecTBa. XUMHUYECKas 1 https://lesson.e
CBS3b, €€ BUJIBI; MEXaHU3MBI du.ru/04/11
00pa30oBaHM KOBAJICHTHOM CBSI3U.
BopoponiHas cBsi3b
5 | BaneHTHOCTS. 1 https://lesson.e
DNeKTPOOTPHUIIATETLHOCTh. CTENEeHb du.ru/04/11
OKHCIIeHHs. BeriecTBa MOJIEKYIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHMSI
6 | [loHsATHE O MUCTIEPCHBIX CUCTEMAX. 1 https://lesson.e

VcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIECTBa B paCTBOPE

du.ru/04/11

7 | Knaccugukanus 1 HOMEHKIIATypa
HEOPraHUYECKUX COEIUHEHUN.
I'eneTnyeckas CBs3b HEOPraHMYECKHUX
BEIIECTB, Pa3JIMYHBIX KJIACCOB

https://lesson.e
du.ru/04/11
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8 | Knaccudukarus XUuMUYECKUX PEeaKITui https://lesson.e
B HEOPTaHUYECKOU U OPTraHUYECKON du.ru/04/11
XUMHH. 3aKOH COXPAHEHHS MaCChI
BEIIIECTB; 3aKOH COXPAaHEHHUS U
MPEBpAIICHHS SHEPTUU TIPU
XUMHYECKUX PEaKIHUsIX

9 | Ckopoctb peakiuu. OOpaTumsbie https://lesson.e
peakiuu. XMMHYECKOE PABHOBECHE du.ru/04/11

10 | IIpaktuyeckas padora Ne 1. «Brnusiaue https://lesson.e
pasIUYHBIX ()AKTOPOB HA CKOPOCTH du.ru/04/11
XUMHUYECKON PEAKIIUN»

11 | DnekTponuTHyecKas JUCCOLMAIIMS. https://lesson.e
[ToHsATHE O BOJOPOIHOM ITOKA3aTeINe du.ru/04/11
(pH) pactBopa. Peakuinu noHHOTO
oOMeHa. ['uaponn3 oprann4eckux u
HEOPraHMYECKUX BEIICCTB

12 | OKUCIUTENTbHO-BOCCTAHOBUTEIHHBIC https://lesson.e
peakuuu. [TonsTue 06 3nexTponuze du.ru/04/11
pacIuIaBoB M paCTBOPOB COJIEH

13 | KontpomnbHas pabota no pasuerny
«Teoperndeckre OCHOBBI XUMHI

14 | MeTaibl, UX MOJ0KEHUE B https://lesson.e
[Tepnoanueckoii cucTeMe XUMHUYECKHIX du.ru/04/11
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHe
(dbu3nYeCKre CBOICTBA METAJNIOB

15 | CrutaBbl METAILJIOB. https://lesson.e
DIEKTPOXUMHUYECKUH Psiji HAPSHKSHU I du.ru/04/11
METAJUIOB

16 | Xumudeckue CBOMCTBA BAYKHEHUIITIX https://lesson.e
MeTaJUIOB (HATPHUH, KU, KalbIUi, du.ru/04/11
MarHuy, aIIOMUHUN) U UX COSAMHEHUN

17 | Xumuueckue cBOICTBa XpoMa, MeJId U https://lesson.e
WX COCTMHCHUH du.ru/04/11

18 | XuMudeckue CBOMCTBA IMHKA, Kejie3a U https://lesson.e
WX COCTMHEHUN du.ru/04/11

19 | IIpaktuyeckas padota Ne 2. "Pemenue https://lesson.e
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TeEME du.ru/04/11
«Metamab»"

20 | HeMeTamisl, MX IOJI0KEHHE B https://lesson.e
[Tepuonuueckoil cucTeMe XUMHYECKUX du.ru/04/11
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21 | ®usnueckue CBONCTBA HEMETAJLIOB. https://lesson.e
ATToTponus HeMeTauIoB (Ha puMepe du.ru/04/11
KHCIIOPOJIa, cepbl, hocdhopa u
yriiepoia)

22 | XMMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI https://lesson.e
Y X COCTUHEHUM du.ru/04/11

23 | Xumuueckue cBOICTBa a3ota, pocodpa https://lesson.e
1 X COeTUHEHUN du.ru/04/11

24 | XumMHu4eckue CBOMCTBA YIiIepoJa, https://lesson.e
KPEMHUS U UX COCIMHEHUN du.ru/04/11

25 | [IpumeHeHHne BaXKHEHUIIIMX HEMETAJUIOB https://lesson.e
M UX COEIUHEHNI du.ru/04/11
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26 | O0oO0IIEeHHE U CHCTEMATH3ALIUS 3HAHU I 1 https://lesson.e
o teme «Hemeramnely. Beruncienus du.ru/04/11

10 ypaBHeHI/IﬂM XUMHNYCCKUX peaKHI/Iﬁ n
TEPMOXHUMHYCCKHE PACUETHI

27 | llpaktuyeckas padota Ne 3. «Pemenue 1 1 https://lesson.e
AKCIIEPUMEHTAJIbHBIX 3324 110 TeME du.ru/04/11
"Hemertanmsl'"»

28 | KontponbHas paboTa 1mo temam 1 1
«Meramis n «Hemertamibny

29 | Heopranndeckue u OpraHu4ecKue 1 https://lesson.e
KkucinoTel. Heopranndeckue u du.ru/04/11
OpraHMYeCcKHe OCHOBAHUS

30 | AMQoTrepHble HEOPraHUYECKUE U 1 https://lesson.e
OpraHUYECKUE COEAUHEHUSI. du.ru/04/11

I'enermueckas cBSI3b HCOPTraHUYCCKUX N
OpTraHUYCCKUX BCIICCTB

31 | Ponp xuMuu B obecrieueHnu 1 https://lesson.e
HKOJIOTUYECKOM, IHEPTeTHUECKOM 1 du.ru/04/11
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeTUIHHBI

32 | [IpeacraBnenust 00 0OMINX HAYYHBIX 1 https://lesson.e
NPUHIUIIAX IPOMBIIUIEHHOTO du.ru/04/11
NOJTy4eHHs BKHEHIINX BEIECTB

33 | YenoBek B MHUpE BELIECTB U MATEPHUAIOB 1 https://lesson.e

du.ru/04/11

34 | Xumus 1 370pOBbE YeIoBeKa 1 https://lesson.e

du.ru/04/11
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
I[TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
1. VYuebnuk: «Xumus 10 kinacey O.C.I'abpuensH - pekoMeH10BaHO MHUHHUCTEPCTBOM 00pa30BaHUs U
Hayku PO / 2-e uznanue, crepeorunHoe — M.: [Ipoda, 2021
2. VYuebnuk: «Xumus 11 kmace» O.C.I'abpuenss - pekoMeH10BaHO MUHUCTEPCTBOM 00pa3oBaHUs U
Hayku PO / 2-e uznanue, crepeorunHoe — M.: [Ipoda, 2021

METOJAUYECKHUE MATEPHUAJIBI VIS YUUTEJISL

1. Meromnueckoe nmocoobue Xumws. bazoseiii ypoBens. 10 kimacc. ['abpuensu O.C., CnagkoB C.A
k yueOHukam O.C. I'abpuensna. Xumus 10 knacc - 2-e uzganue, crepeotun. - M.: [Ipoda, 2015.

2. KourponpHsie u npoBepounsie padotsl. 10 kinace, 'abpuensn O.C., bepeskun [1.H., Yakosa
A.A. x yueOnuky O.C. I'abpuensina -M.: JJIPODA, 2018

3. Xumusa 11 xnacc. Merogumueckoe mocobome k yueOHuky O.C.l'abpuensn. «Xumusa. 11 kiacc.
bazogslii yposenby/ O.C. I'abpuensn, C.A.Cnankos. — M: Jlpoda, 2018

4. KonrtponbHble u mnpoBepouHble pabotel. 11 kiacc, T'abpuenssn O.C., bepeskun IL.H.,
VmakoBaA.A. k yuebnuky O.C. I'abpuensna. Xumus 11 knacc. ba3osblil yposens. - M.: JIPODA,
2018

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET
1) https://lesson.edu.ru/04/10
2) https://lesson.edu.ru/04/11
3) https://resh.edu.ru/
4) https://lecta.ru/ege/onboarding
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