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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMUM Ha YPOBHE CpEIHETO OOIIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanpHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit Deaepanumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (enepalibHON 00pa30oBaTeNbHOM MPOrpaMMmbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHOoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusx Poccuiickoii deneparum, peaaTn3yronx OCHOBHBIC
o0Opa3oBaTeyIbHbIE IIPOIPAaMMBbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit ®enepannu Ha niepuop 10 2025 rogay» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJXO0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OMPEENICHUI0 O0IIeH CTpaTeruu
o0Oy4deHHs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMH Y4E€OHOrO MpeaMeTa «XUMUs»
st 1011 kitaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyadbHbIe nonoxenuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JIeH, COAepIKaHusl, Pe3yJIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe oOpa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM ATAallOM peaju3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LIEJTOCTHOM CUCTEeME XUMUYECKOTO 00pa30BaHusl. ITH IEHHOCTH KaCaroTCs
MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHHS M OOIIEH KyJIbTyphl YelOBEeKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBbIO U NPUPOIHON Cpeje.
Peammsyercs xumudeckoe oOpa3oBaHHME OOydJalOMIMXCS HA YPOBHE CpPEOHErO OOIIero
o0pa3oBaHUs cpelcTBaMU y4eOHOro mpeamera «XuMHsy, COAECpPKAHUE U MOCTPOSHUE KOTOPOTO
ompezieNieHbl B MPOrpaMMe MO XUMHH C y4€TOoM crenu(puKd HayKd XUMHH, €€ 3HA4YeHUs B
MO3HAHWUYU TIPUPOIBI U B MaTEPUATBHOM XKM3HM OOIIECTBA, a TaKXkKe C y4ETOM OOMMX Iened u
IPUHLIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHME CHUCTEMBl CpEIHEro OOLIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHON
LUBUJIM3AMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHUE IIEJIOCTHOIO MPEICTaBICHUS
00 OKpYKaroIeM MUPE KaK O €JMHCTBE MIPUPOJIbI U YeNIOBEKa, KOTOpoe (hOpMUpyeTcs B XUMHUU Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3H
MEXJly CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

TecHO B3auMOIEHCTBYsI € IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS cTaja HEOTheMIIEMON
YacThI0O MUPOBOM KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPyJa U >KU3HHM Ka)KIOro
yieHa oOmiectBa. CoBpeMeHHas XHMMHUS KaK HayKa co3ujaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjl€Ha Ha pelleHHe IoOaJbHbIX Npo0JieM YCTOHYMBOIO pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUUECKOM, TTUIIEBOH, IKOJIOTHYECKOM 0€30MacCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ 0OOmIMMM LEISIMM M MPHHLUMIAMH CpeIHEro oOIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOAUMYIO UM ISt
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B KU3Hb COILUYMa,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsiromiuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsI KOTOPBIX
SIBJIIFOTCS] OCHOBBI 0a30BOM HAayKH: CHCTeMa 3HAHUN 10 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM
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3HAHWH U3 001IeH XUMHH) ¥ OpraHndecKkor xuMun. GopmMupoBaHue JaHHON CUCTEMBI 3HAHUHN TTPH
M3YYEeHUHU TpeaMeTa obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHudeckas
XUMUS» chOpMHUpOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K H3y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEJICTaBICHUH O CTPOEHHM BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIlECTBaX HArOTCS B PAa3BUTHU — OT YIJIEBOJOPOAOB JO
CJIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoid XMMHUU MOTYy4YaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero 0Opa30BaHUs MEpBOHAYAIbHBIC
NPECTaBICHUS O XUMHUYECKOH CBS3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKIIHHU.

[Ton HOBBIM yrJiOoM 3peHHUsi B MpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
M3YYEHHBII Ha YpPOBHE OCHOBHOIO OOILIEro o0pa3oBaHHA TEOPETUUECKUN Marepuan u
(dakTosornyecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHWYecKass XUMHUs» O0YyYarOIIMMCS TPEJOCTABIISAETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TMEePUOUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Xe TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
0OBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUI O BaXHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wm 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBS3M XHMHUHU C JPYTMMH HayKaMH, DacKpblBaloT €€ poJib B TO3HABATEIBHOU H
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX MpoOjeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH € ISl OMOMHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1enom coxepxkanue
yuebHoro npeamMera « XUMHS» JaHHOTO YPOBHS U3yU€HUsI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUS QUIOCOPCKUX HAEH, TAKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHM4YecKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SBICHHUM ITyTEM 3KCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYUH MEXIy HOBBIMU (PaKTaMH U TEOPETUUYECKHUMH IPENNOCHUIKAMHU,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM IKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHHs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHNS HOBBIX TEXHOJIOTUHA U MaTepUaJIOB.

B nuiane penienust 3aja4 BOCIIUTAHMUS, PA3BUTHS M COIIMATTU3ALINN 00YJArOIINXCS IPUHSTHIC
IpPOrpaMMOil MO XUMHHM MOJXOAbl K OINpPENEICHHUIO COJEp)KaHUS U TOCTPOEHHUs IperMera
IpelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUM, MMeIomMX 0a3oBoe
3HaYeHHE JUIS PaA3IMYHBIX BUIOB JIEATENBHOCTH: pEUIeHUs MpoOsieM, TOWCKa, aHalu3a u
00paboTku uWHpOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCJIEIOBATENILCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenojaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOT'O OOIIETO0 00pa30BaHus, TaK U
Ha YpOBHE CpEAHEro o01ero oopa3zoBaHus, IpH ONpPEIeIIEHUH COIepKaTeIbHON XapaKTePUCTUKU
Lelned W3y4eHHs IIpeIMeTa HalpaBiICHUEM IIE€PBOCTEIIEHHOM 3HAYMMOCTH TPAJULMOHHO
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npu3Haércss (GOpPMUPOBAHME OCHOB XHMMHYECKOW HayKHM Kak O00JJaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylnbTypbl. C METOJIMYECKOW TOYKH 3pEHHUS TaKOM IMOAXOJ K ONPEJCICHUIO IeJied N3y4eHHs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISAMH H3y4eHHUS IpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWW KaK BaKHEHINECH COCTaBISIONIEH
€CTECTBEHHO-HAYUYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIekKaT KJIIOUYEBHIE MOHSTHS,
(dbyHIaMEHTAlIbHBIE 3aKOHBI M TCOPHUH XHMHH, OCBOCHHE $3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHUII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKHUX peaKlnid, HeOOXOIUMBIX ISl IPHOOPETEHUsI YMEHUI OpUEHTUPOBATHLCS B
MUpE BEIIECTB U XMMHYECKHX SBJICHUI, UMEIOIINUX MECTO B MPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHEC YMCHHA U CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COOJIOJCHUEM TpaBUiI 0€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa LieJe U 3a/a4 U3yuyeHus MpeaMera B
mporpamMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU ITPUOPUTETAMU B
cucreMe cpeaHero oomiero oopasopanus. CeroaHs B MpernolaBaHui XUMUHU B OOJIbIICH CTENEeHN
OTIaéTCs MPeaIOUYTEHUE IPAKTHUECKONH KOMIIOHEHTE COJIepKaHusl 00yUEeHHsI, OPHEHTUPOBAHHOM
Ha TOJTOTOBKY BBIMYCKHHUKA 00II€00pa30BaTENbHON OpraHHU3alliH, BIAJICIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCO0aMU M YMCHHSIMH aKTHBHOTO
MOJIYYCHUS 3HAHUM U IPUMEHEHHUSI UX B PEATbHON KU3HU JIJIs1 PEIICHUS] PAKTUYECKUX 3aad.

B cBs3uM Cc STUM mpu U3YYEHHUH TMpeaMeTa «XUMHUS» JTOMHUHHUpYIOIIee 3HaueHUe
PUOOPETAIOT TaKue IeNU U 33/1a4H, Kak:

azlanTaius 00y4Jaromuxcs K yCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, HOpMUpPOBaHUE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIIeHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /ISl PA3IUYHBIX BUIOB JIEATEILHOCTH: PEIICHUs MPoOeM,
MoucKa, aHaiM3a U 00paboTku WHPOpMAIMU, HEOOXOTUMBIX [UIsi TPHOOPETEHHUS OIbITa
NESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHUU, a TaKXkKe JUIsl OIEHKHU C
MO3UIIMIA PKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YeJIOBEKA U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJaromuxcsi: CIocOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA 10 XUMHHU B
COOTBETCTBUU C )KM3HCHHBIMU TOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIC MH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIs IOMCKA M aHAIM3a y9eOHON W Hay4YHO-TIOMYJIAPHON WH(POpMAIIMK XUMHUYECKOTO
CoJIepKaHUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIONINXCS ACCOIMATHBHOTO U IOTUYECKOTO MBIIIICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO KCIIEPUMEHTA;

BOCTIHTaHHE Y 00yJaroImuxcsi yOex IEHHOCTH B TYMaHUCTUYECKOW HAMPaBICHHOCTH XHUMHH,
e€ BaXHOW pONIM B PEIICHHH TJI00ANbHBIX MPOOJIEM pPAMOHAIBHOTO MPHPOIONOIL30BaAHUS,
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TIOTIOJTHEHHSI YHEPTETHYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpPEKHOTO OTHOIIICHHUSI K TIPUPOJIC U CBOEMY 3I0POBBIO, a TAK)KE MTPUOOpETEHUS
OTIBITA UCITOJIb30BAHUS TTOYUYEHHBIX 3HAHUH ISl IPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIHSX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBIICHUSMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ul M3YYEHHUS XMMHHU, HA 0a30BOM ypOBHE CPEIHETO
o01ero o0pa3oBaHusi, COCTABISIET 68 YACOB:

B 10 xiacce — 34 yaca (1 yac B Hezeno),

B 11 kimacce — 34 vaca (1 4yac B Hezemio).

Peasu3auus BoCHMTATENbHOH MNPOrpaMMbl IpPU H3YYEHUU TMpeAMeTa «XHUMHUD»
peann3yeTcs uepe3 0CBOEHUE BocUTaTenbHOro Mmoyis «Ilpogopuentanus» nocpencTsom:

— MpOBENEHHsS] I[HMKJIOB TNPO(GOPUEHTAIMOHHBIX YacOB, HAINPABICHHBIX Ha MOJITOTOBKY
o0yyaromerocsi K OCO3HAaHHOMY IUIAHWPOBAHUIO M PEAIM3alUU CBOEro NpoQecCHOHaIbHOTO
Oynyuiero;

— Npo(OPUEHTALMOHHBIX UIpP  (UIPHI-CUMYJISLMM, JEJOBbIE HIPbI, KBECTbI, KEHChI),
pacumpsone 3HaHus o npodeccusx, crnocodax BbiOOpa mpodeccuit, 0COOEHHOCTAX, YCIOBHIX
pa3Hol MpodeCCHOHATBHON ACSITETLHOCTH;

— SKCKYpCUH Ha MpeANpuaTus, B OpraHu3alud, Jalollde HadajdbHble IPEJCTAaBICHUS O
CYIIECTBYIOIIUX MPO(ECCHIX U YCIOBUAX PabOTHI;

— mocemeHuss Npo(GOPUEHTALIMOHHBIX BBICTABOK, SPMapoK Mpo¢eccuil, TeMaTHu4eCKUX
npoOpHEHTALIMOHHBIX ~ApKOB, Jlarepeld, JHEeH OTKPBITBIX JBEpe B  OpraHu3alMsIx
po(hecCuOHANBHOT0, BBICILIETO 00

— pa3oBaHMUs;

— COBMECTHOTO C IeJaroraMi H3y4eHrne OOydJarolmIMMHUCS MHTEPHET-PECYpCOB, MOCBSIICHHBIX
BbIOOPY Mpodeccuil, MpoxXoxkaeHue NpoPOPUEHTALIMOHHOTO OHJIAH-TECTUPOBAHUSI, OHJIAMH-
KYpPCOB I10 HHTEPECYIOUINM MpodeccusM U HAIPaBICHUSIM MPOPECCHOHATBLHOIO 00pa30BaHMs;

— y4acTusi B paboTe BCepOCCHICKHUX MPO(OPUEHTAIMOHHBIX TIPOECKTOB;

— MHJIUBUAYAJBHOTO KOHCYJIBTUPOBaHME IME€JaroroM-IICUXO0J0roM o0ydJammuxcs U HUX
poauTesnel (3aKOHHBIX MpPEACTaBUTENEH) MO BONMPOCAaM CKIOHHOCTEH, CHOCOOHOCTEH, HHBIX
WH/IMBUYAJIbHBIX OCOOCHHOCTEH 00YJaroNINXCsl, KOTOPBIE MOTYT UMETh 3HAaY€HUE B BEIOOPE HMHU
Oynyieit mpodeccum.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepUajoB. Teopus CTpOEHUs opraHuueckux coequHenuii A. M. byrieposa,
e€ OocHOBHbIe NONOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n30Mepus. XUMUYECKasi CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o KIaccupUKAIMKM OPraHUYeCcKUX BenlecTB. HoMeHKIaTypa opraHn4eckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPEICTAaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M HUX NPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYECKUX BEILECTB, HAONIOJIEHUE M OMNHCAHHME JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IU1aBIeHUE, OOYTJIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, INOMOJIOTMYECKHH psiA. MeTraH W 3TaH — IpocTedune
IPEJICTaBUTEIIN AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOICTBA (peakliiy 3aMEILeHUs U TOPEHNs),
HAaxXO0’KJICHUE B IIPUPOJIE, IIOJYYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUH psAll. DTWIEH U NPONWIEH — MPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: cTpocHHE, BOKHEUIINE XUMHYCCKHE
cBo¥icTBa (peakuus noauMmepusanun). [lonyuyeHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKMH psii. ANETuieH —
IPOCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUIpUpPOBaHUS, FAJIOT€HUPOBAHUSI, THIPATAllUU, TOPEHUS), TIOJTyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJJoreHUPOBAHUS W HUTPOBAHUS), MOJydeHHE WU TMpUMEHeHue. Toanyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue ceouUcmea (Peakyuu 2ai02eHupPoOsanus U HUmMpOo8aHus), noiyieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
IPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTaeBOAOPOAOB. [IpupoHbIii ra3 U MonyTHbIE HEPTSIHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadoTKU HEPTU: IEPErOHKa, KPEKUHT (TEpMUYECKUIA,
KaTtajquTuueckuit), mnuponu3. IIpogykrel mnepepaboTku  HePTH, UX NpPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MpOAYKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iamu miacTMacc, KaydaykoB U pe3uHbl, kKouiekiuu «HepTs» u «YToab», MoaenupoBaHue
MOJIEKYJI YIJIEBOJIOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHHUE MNPAKTUYECKOW palbOoThI:
MIOJIyYEHHUE 3TUIICHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (maccbl, 00b€Ma, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEaKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIIUN).
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Kuciaopoacoaep:xaiye oprannyeckie CoeIHHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTBL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHu COUpPTOB. JlelficTBUE METaHoJIa U 3TAHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TIHUIEPUH: CTpPOeHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riunepuHa U
STUJICHTJIUKOJISL.

deHoul: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYECKHEe CBOMCTBA. TOKCMUHOCTD (peHoa.
[Tpumenenue penomna.

Anpnerunpl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJICHMS, KadeCTBEHHBIE pEaKLUM),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHHe, PU3NIECKIEe M XUMUIECKIE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacCa KUCIIOT, PEaKIIHs
TepuUKaNMK), TOoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJIEMHOBAsh KHCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble dpUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas poib )KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, IU- U IoJucaxapuabl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKY/bl, (pU3HUECKHMEe W XUMHUYECKUE
cBoiicTBa (B3aumosencTBue ¢ ruipokcuaoM meau(ll), okucienue aMMuaduHbIM pacCTBOPOM OKCHJA
cepebpa(l), BoccraHoBneHue, OpoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PoTocunTes. PpyKTO3a KaK H30MEP IIIHOKO3bI.

Kpaxman n nemnonosa Kak IpupoaHble noiaumepsl. CTpoeHue Kpaxmasia U LEJUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs peaKLus ¢ HOJIOM).

OKCepUMEHTAJIbHbIE METOAbl W3Y4YEHMsI BEIIECTB W MX MPEBpAIICHUI: IMPOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peaKIMu OJHOATOMHBIX CHHUPTOB (OokHcieHue 3TaHona okcuaom wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3auMopelcTBue rmuepuHa c ruapokcugoMm menu(ll)), ampaeruaoB (okucieHue
aMMHUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoseiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pAaCTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHbie 3anaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIECTB WIH ITPOJYKTOB PEAKIUN).

A3oTcozeprKaliue OpraHn4ecKiue COETUHEHHUS.

AMHHOKHUCIOTHI Kak aM(oTepHble opraHnyeckue coequHeHus. @u3nyeckue U XMMUYECKre
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIMHA). buonoruueckoe 3HaueHHWE AMHHOKUCIOT.
Ilentu b

benku kak nmpupoaHble BBICOKOMOJEKYJSIpHBIE coequHeHMs. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTpPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JKOB: THAPOJIN3, JACHATypaus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.
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OKclepUMEHTAIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONUCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HarpeBaHUH, LBETHbIE
peakuuu OeIKoB.

BbicokomoiieKkyIsipHbIe COeUHEHHUS

OCHOBHBIE TOHATHUS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3alUM, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIs U ITOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBpAILlEHUI: 03HAKOMIIEHUE C
oOpa3Lamu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeamMeTHble CBA3H.

Peanm3zanusi MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU opraHuydeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl YEPE3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSATHH, SBJSIOMINXCS CUCTEMHBIMU JIJIs1 OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4HbI (akT, TUmoTes3a, 3aKoH,
TEOpHsl, aHalM3, CUHTE3, KJIacCU(pUKAIMs, MepUOJUYHOCTb, HAOIIOAECHUE, H3MEpPEHHE,
HKCIEPUMEHT, MOJICIIUPOBAHHE.

®duznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEILIECTBO, T€JO0, 00BEM, arperaTHoOe COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYMHBI U €IMHULBI UX
U3MEpEHUsl.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIBI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepasibl, FOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoorus: MUILEBbIE MPOAYKThI, OCHOBBI PAl[MOHAIBHOTO MUTAHUs, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHBIC U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KVIACC

OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHHU

XUMHYEeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacrpesiesieH!s] AJIEKTPOHOB MO OpOUTANIsAM B aTOMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPHUOJOB.
OneKTpoHHask KOH(GUTypalus aToMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [ U
MengaeneeBa. CBsA3p NEpPUOAMYECKOTO 3akoHAa M Ilepmonnueckoil CHCTEMBI XUMHYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
10 TPYIIIIaM M IepruoaaM. 3JHauYe€HUE EPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XMMHUYECKOW CBsI3UM (KOBaJEHTHAas
HEMOJIsIpHasl W TOJSpHAas, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHUsS KOBaJICHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DIIEKTPOOTpULIATENBHOCTE. CTeNeHb OKUCIeHUs. IOHbI: KaTHOHBI 1 AaHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEWETOK. 3aBUCUMOCTH CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.
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[TonsiTne 0 AUCHEpCHBIX cucTeMax. MICTMHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBas 1oJist
BEILIECTBA B PACTBOPE.

Knaccugukanus HeopraHmueckux coeinHeHnii. HomeHknaTypa HeOpraHn4eckux BeIIeCTB.
['eneTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KJIaCCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX peakuil B HEOpraHMYecKoW u
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALCHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLuu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XUMHUYECKOIO DPABHOBECHS.
[Tpuniun Jle [larensbe.

OnektponuTtnueckas aucconuanus. CunbHble U ciadble 3JeKTpoiauThl. Cpela BOIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHs BEIIECTB M UX IMPEBPALICHUMN: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux sneMmeHtoB J[. M. MenneneeBa», u3yueHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOPOJAa B MPUCYTCTBUM KaTalln3aropa,
ONpENIEJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILIBI YHHBEPCAJIBHOTO MHAMKATOPA, PEaKLUUu
MOHHOTO OOMEHa), MpOoBeIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMHYECKOU PEAKIINM».

Pacuérnble 3anaum.

PacuéTpl 0 ypaBHEHUSIM XUMHUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. [lonoxxenue nemeramion B [lepuonyeckoii cucTeMe XMMHUUECKUX 3JIEMEHTOB
J. U. MenneneeBa u ocoOEHHOCTH CTpOEHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AmnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX COETUHEHUH.

Meramnsl. [lonoxenne meramnos B [lepuoandeckoi cucreMe XMMAYECKUX IEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOCHUS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOrue
¢dusnueckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DNEKTPOXMUMHUYECKUM Psl HATPSDKEHUH
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJJIOB (HATPUH, KaJui, KajbIMd, MAarHuu,
AITIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs] BEUIECTB M UX NPEBPAIICHUI: HU3ydeHUE
KOJUTeKIMU «MeTalibl U CIUIaBbl», 00pa3ll0B HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HaOJII0/IEHUe U ONMCAaHWE JEMOHCTPALMOHHBIX U JIaOOpAaTOPHBIX OMNBITOB (B3aUMOJIEHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KUCJIOT M LIENOYEH, KAUeCTBEHHbIE PEaKIIMU Ha KaTUOHBI
METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétbl Macchl BeniecTBa Uil 00bEMa ra3oB M0 H3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMUYECTBA
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.
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XuMus 4 KM3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M TTUIIEBOM 0€3011acHOCTH,
pa3BuTuU MeAUIMHEL. [IoHsATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUil.

[TpencraBnenust 00 0OMUX HAYYHBIX TPUHIIUAIIAX TPOMBIIUICHHOTO IMOJYYCHUS BAXKHEUIITIX
BEIIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEPUANIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEpHUAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTrepuajbl IJsl 3JICKTPOHHKH,
HAaHOMAaTepHAJIbl, OPTAaHNYECKHE U MUHEPAIbHBIC yI0OpEHHUS.

XuMHUST U 3]I0POBBE YEJIOBEKA: MpPaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3ydeHUH OOIIel M HEOPraHUYECKOW XUMUU B
11 kyacce ocyiecTBIs€TCA Yepe3 UCIOJIb30BaHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHSATUH,
TaK W MOHATHUH, SBJIAIOUIMXCA CUCTEMHBIMH JIJI1 OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO01mure ecTecTBEeHHO-HAYYHBIC TOHSATHUS: HAYIHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAU3,
CUHTE3, Kiaccu(UKanus, TMMePUOIUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHUeE, SIBJICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTCTUUECKUN yYPOBEHbB, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NICCKUE BEIIMYNHBI U €IMHUIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MakKpo- M MHKPOIJIEMEHTHI,
BUTaMHHBI, 0OOMCH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHoMoTHsI: XUMUYECKAsl MPOMBIIIIIEHHOCTh, METAJUTYPTUsl, TPOU3BOJCTBO CTPOUTEIBHBIX

MaTCpHUaIoB, CEJIbCKOXO03SMCTBEHHOC IIpOU3BOJCTBO, numeBas MMPOMBIIIJIICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIIIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHUYCCKUX nperaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, SJICKTPOHHAsA IMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
11O XUMHUHU HA BA3OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHS OOYyYarOIIUMHUCS
IporpaMM cpeaHero ooiiero o0pa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meTronn4yeckoii OCHOBOW it pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coOoTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CPEHEro o01ero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIISAIOILNUE:

OCO3HAHHE O0YYAIOUIUMHCA POCCUHCKOM TPaKIAaHCKOH WIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESITENLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH M
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIUTATEJIbHOU JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU W HJEaJJaMH POCCHUHCKOTO TPa)XKITaHCKOTO OOIIECTBa,
IOPUHATBIMH B OOILECTBE HOpPMaMH M IMpPaBUJIaMU MOBEICHMS, CHOCOOCTBYIOIIMMHU Mpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxarT c(hOopMHUPOBAHHOCTH
OTbITa TO3HABATEJILHOM U IPAKTUYECKON JIEATEIHHOCTH 00yUaroIUXCsl IO pealn3aliy IPUHATHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUSI O COLMAIbHBIX HOPMAax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPH CO3JIaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSL, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHS] HAyKH €CTh Pe3yNIbTaT JUIMTENbHBIX HaOJI0IeHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;
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WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
uH(GOpPMAaIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IIOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN STUX MOCTYIIKOB;

4) dopMupoBaHusi KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBOr0 M 0Oe3omacHoro obpasza >KU3HHU, HEOOXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coONrofcHHs TPaBUJI 0E30MacCHOTO OOpaIeHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTMBHOIO 0€30MacHOro
MOBEJCHUS B CUTYALUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUA TOCJECACTBUI U HEMPHUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJIS,
HapKOTHKOB, KYpEHHUs);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
00I11IeCTBEHHO T0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JESITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKUX 3a/a4 COIUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIMBUAYATbHON TpaeKTOpUU 00pa3oBaHus, Oyaymiei
npodeccuu u peanusalnuu cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) ’K0JIOrMYeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJAE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TJ00aJTFHOTO XapaKTepa PKOJIOTHUYECKUX MPOOJIeM, BIUSHHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIILIIEHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJOTUYECKONW HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HWMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBHON MPAKTHKE, CIIOCOOHOCTH W YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACONOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAaHUSA CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH [[EIOCTHOTO MPEICTABICHUS 00 OKPYKaIOIIEeM
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MHUpE KaK O €IMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH W
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH U BaXHOH POJIM B CO3/JaHUU HOBOHM 0a3bl MaTepUaIbHOM
KYJbTYpBI, PEIIEHUU TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecreYeHnn yCIOBHI YCIEUTHOTO TPY/Aa M IKOJIOTHYECKH KOMGPOPTHOM KU3HU KAXKIOTO WICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJ0B IIO3HAaHMS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHHUs SBJICHUN OKPYKAIOUIEr0 MUpa U IMPOUCXOAAIIUX B HEM H3MEHEHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C LEJIBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIPHO MCIOB30BaTh XMMHUYECKUE 3HAHUS ISl PEIICHHS TTPOOIeM
B PEAJIbHBIX KU3HEHHBIX CUTYaLIUsIX;

MHTEpEeca K IMMO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HETNPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPAa30BAHHIO, K
AKTUBHOMY I[IOJyY€HHIO HOBBIX 3HAaHMUW MO XHUMHHM B COOTBETCTBUU C KM3HEHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSIM TPYZa B Pa3IMUHBIX cepax mpodeccnoHATbHOMN NesATEITBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeamMeTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeamera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYAIOIUXCA MEXIUCIUILIMHAPHBIC
(MeXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBIEHUE, MpOoLecC, CUCTeMa, Hay4dHbIN (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeZIOBaHNE, HAOII0AeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHe);

yYHHMBEpCaJbHble  y4yeOHble  JeHcTBUS  (TO3HaBaTeJabHblE,  KOMMYHUKAaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (QoOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CHOCOOHOCTh  OOYYarOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MIO3HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JAEHCTBUAMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIIMU:

1) 6a3oBble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEAENATh LEIN JAEATENbHOCTH, 3a7aBasl IapaMeTpbl U KPUTEPUU HUX JOCTHUKECHMS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMW NPUEMBI JIOTHYECKOTO MBILIUIEHHUS — BBIICNATH
XapaKTepHble TNPU3HAKK TOHATHMM W YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOIIME MTOHATHUS JJIS1 OOBSICHEHUSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;
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BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTMUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEIYKTUBHBIE, 110 aHAJIOT'MH ), BBISBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PAaCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIONb3yeMble B XUMHM CHMBOJINYECKHE (3HAKOBBIE)
MO/IeI, TPe0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) JIEMEHTA,
XUMHUYecKass (opMyna, ypaBHEHHE XWMHYECKOM peakuud — TpU pPeleHHH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPEACTABICHUS [
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKLIMII;

dopMynupoBaTh LETM U 3a7adyd  MCCIIEJOBAaHUS, WCIOJb30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOPMYyITUPOBAHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)XKJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIOAATH 332 XOZOM IpPOIEcca, CAMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 0O0OOLIEHUS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIIEe0BAaTENbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpMaUuu (HAYYHO-TIOMYJISIpHAs
JauTepaTtypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbE MmocoOusi, pecypcbl IHTepHera),
aHaJIM3UPOBATh MH(POPMAIIUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHUS, KPUTUYECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampockl W NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M O0TOOpe
uHpopMaLnu, HeOOXOAMMOM IS BBITMOJIHEHHS YUeOHbIX 3aj1au ONpeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCHOJIB30BAHUSA MH()OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY IpelCTaBlIeHUs] UHPOPMALMK (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KadecTBE CpeACTBa NpU pPaboTe C XUMHUYECKOH
uH(popMalluell: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKHUe) 3HaKu U
CUMBOJIBI, hopMyIIbl, a0OpEeBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OsiajeHne yHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJl€ AMATIOra W/WIN JUCKYCCUH,
BBICKA3bIBaTh HUJEH, (QOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
IPEI0KEHHON 3a1a4H;

BBICTYNIaTh C INPE3EHTALMEN pPE3ylbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IMOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHHUM XHMHUYECKOTO
9KCIIEPUMEHTA, MPaKTUYeCKOW paboThl IO HCCIEJOBAaHUIO CBOMCTB H3ydaeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekTa M (OpPMYIHPOBATH BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MYyTEM COTIIaCOBaHMS MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHUSIMU.
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OsJiaieHNe YHUBEPCAJIBHBIMH PeryJissTUHBHBIMH 1€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO NESATEIHLHOCTD,
ompenenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M IO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblid ITOPUTM JICUCTBUN TIPU BHITIOJTHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpaTh Hanbosiee Ah(HEKTUBHBIN CIOCOO UX PEHICHUS C YYETOM TOJYyUYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyecKast XUMHsD» OTPAKarOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUW MPUPOJBI, B (DOPMHUPOBAHUH MBINUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW I pEelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO H
MIPUPOJHOM CpeliE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpass BKJIKOYACT: OCHOBOIIOJIATrAOIINE
MOHATUS (XUMUYECKUI AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
3IEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIVIEPOAHBIA  CKEJIET,
GyHKUMOHATbHAS TPYIIa, PaauKanl, HU30MEpHsi, W30MEpbl, TOMOJOTUYECKUM Psii, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpXKAllhe COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHMUYECKUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMs, JISKAIIUE B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU ¥ 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEpPHBIC NMPU3HAKK TOHSATHH, YCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MOHATHUS [TPU OMMCAHUH COCTaBa, CTPOCHUS U
MIpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) (POopMysT OpraHUYECKUX BEIICCTB
Y YpaBHEHUU XMMHUYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO Y POCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAIEKHOCTh U3YUYEHHBIX OpPraHUYEeCKHX
BEIIECTB IO HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynne COeIuHEHUI
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarnueckoit HomeHknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIC HA3BAHMS OTNEIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOTHIIEH,
aleTUJICH, ATUJICHTIIMKOb, TIUIEPHH, (HEeHOd, (HOpMaNbAETH], aleTalbJIerua, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IJII0K03a, PPYyKTO3a,
Kpaxmall, [eJUTF0JI03a, TITUIUH ),

c(OpPMUPOBAHHOCTh YMEHHsSI OINPEAENATh BHIBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



16

C(OPMHPOBAHHOCTE YMEHHS INPHUMEHATh IOJOXKEHHUS TEOPUH CTPOECHUS OPraHMYECKHX
BemectB A. M. bytiepoBa mis 0OBbSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa W
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (HU3UYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEJCTABUTENIEH PAa3IMYHBIX KJIACCOB OPTraHUYECKUX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, mermnOyraaueH-1,3, OeH3omn,
METaHOJI, STaHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmajl, LeJUI0jI03a, aMHUHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBATh
TFEHETUYECKYIO CBSI3b MEKIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaTh HCTOYHMKHM YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, TPUPOAHBIA Ta3, Yroib), CIOCOOBI HUX MEPEepPadOTKH M MPAKTHUECKOE NPUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS I10 XUMHYECKUM YPABHEHUSIM
(mMacchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA MJIH IIPOAYKTA PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMECHHH BJIaJIETh CHCTEMOU 3HAHWH 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIOJNB3YEMbIX B XHMUM IPU HM3YYCHHM BEILECTB U XUMHYECKHUX SIBJICHHUU
(HaOmoJieHue, M3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHME 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAlLIUsX, CBSI3aHHBIX
C BEILIECTBaMU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBUiia MOJIb30BAHUSA XMMHUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAHUEM, A TAKXKE MTPAaBUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN 3KCHEPHUMEHT
(mpeBpallleHUs] OPraHUYeCKUX BEILECTB MPU HArpeBaHUU, MOJTYYEHUE 3TUICHA U HU3YyYeHHE €ro
CBOWCTB, KAUECTBEHHbBIE PEAKLIUU OPIraHUYECKUX BEIECTB, ICHATYpaLus OSIKOB [IPU HarpeBaHUH,
[IBETHBIE PEAKIINH OEJIKOB) B COOTBETCTBHH C MMPABUIIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00paIlieHun
C BeLIeCTBaMH U JIa0OpaTOpHBIM OOOPYJOBAHMEM, MPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIepuMeHTa B (opMe 3alucu YpPaBHEHUIH COOTBETCTBYIOIIMX peakiuuil u (opMynupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJIOTMYECKH IeecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH NEATETbHOCTH B LENSAX COXPAHEHUs CBOErO 370POBbS U
OKpYy’KaroIllled MPUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MbI
OnpeAeNEéHHBIX OpPraHMYeCKUX BeUIeCTB, MOHMMas cwmbici mnokaszarens [I/JIK, moscHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIsi 0Oy4aroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/J10POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB M XUMUYECKUX SBJICHUM;

JUISL CJICTIBIX U CIA00BUASIINX 00yHarOIIUXCs: YMEHUE HCIIOb30BaTh PeIbeHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins [u1st 3anucu XuMuYeckux Gopmyt.

11 KIIACC

HpCI[MCTHBIe PE3YyJIbTaThl OCBOCHUS KypCa «06]1_[351 N HCOpTaHUYCCKAA XUMUA» OTPAKALOT:
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c(hOopMUPOBAHHOCTD MPECTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTHHbBl MMpa, POJIM XMMUU B NO3HAHUM SIBJICHUN NMPUPOJIBI, B (OPMHUPOBAHUHM MBILUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOMMOHN Ui pelIeHus
IPAKTUYECKUX 337ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BIAJICHAE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEIFHOCTh, CTEIEHb
OKHUCIJIEHHS, XHMHMUYecKas CBs3b (KOBQJIEGHTHAs, HOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJZIMYECKAsT  PEINETKA, TUIIBI XMMHYECKHMX  PEAKLUM, pacTBOp,  JJICKTPOJIMTHI,
HERJIEKTPOJIUTBI, JJICKTPOJIMTUYECKAsT JUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUUECKON
auccouranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpAaHEHUs MacChbl BEUIECTB,
3aKOH COXPaHEHMs M INPEBPAIICHUS SHEPIMH NPH XUMHUYECKHUX PEAKLHAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUUYECKUX SIBICHUH, (DPAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEHUH U O€30MacHOM MCIOJIb30BAaHUM BAKHEHIIMX HEOPraHWYECKUX BEILIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHHH BBISBIIATh XapaKTepHbIE PU3HAKYU MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
dopMyn BelIECTB M YpaBHEHHUH XUMHUECKUX peakUuil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEIICCTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECThb, HeErami€Has W3BECTb, IUThEBas COAa, MUPUT U
JpyTHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAINIMYECKOW PEmIETKH KOHKPETHOIO
BEIlleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COelMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MengeneeBa W JI€MOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2JIeMeHTOB 1—4 nepuonos [leproauueckoii cucteMbl XUMHUYECKUX eMeHTOB 1. 1.
MeHzieneeBa, HCMONB3YSl TMOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHY, «IHEPrETHYCCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMHMUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoil cucreMbl XMMHUECKUX dneMeHToB /1. .
MeHnpeneeBa;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh (OMUCHIBATh) 00IIME XUMUYECKIE CBONCTBA
HEOPraHMYECKUX BEIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKIAaTh CYIIECTBOBAHHE I'€HETUYECKOM
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOILIBIO YPaBHEHUI COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIIU;
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c(OpMUPOBAHHOCTh YMEHHUS KJIacCUPHUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3InYHbIM
nMpu3HaKaM (YHCIy W COCTaBy pEarupyroluX BEMIECTB, TEIUIOBOMY 3(h(dEKTy peakiuu,
U3MEHEHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPABHEHUS PEAKIMNA PA3IMYHBIX THIIOB, MTOJHBIE
U COKpalEHHbIC YpaBHEHUS peaklUUii MOHHOTO OOMEHa, yYUThIBasl YCJIOBHS, MPU KOTOPBIX ATH
peakLMK UIYT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH PEAKIUH, MOATBEPXKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca 3TUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIUu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (npuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEIKAIINE B OCHOBE
IPOMBIIIICHHOTO TIOJYYEHUS CEpHOM KHCIIOTHI, aMMHaKa, a Takxke CPOpMHUPOBAHHOCTh
IpeJCTaBICHU 00 OOIIMX HAy4YHBIX HPUHLUIIAX U JKOJIOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BOCTBA;

c(OpMUPOBAHHOCTh yMEHUW MPOBOAUTH BBIYMCICHUS C MCIOJIH30BAaHUEM TOHATHUS
«MaccoBasi 0l BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUM Ta30B IMPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 YYAaCTBYIOLIUX B PEAKIUU BEILIECTB, TEIIOBOro 3¢ (deKTa peakliui Ha OCHOBE
3aKOHOB COXPAHEHUsI MacChl BEUIECTB, IPEBPALLECHHS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TOCYION U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPAaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBUM KaTallM3aTopa, OMNPEICNIEHUE CpeJibl
PacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaklUu, peaklMM HMOHHOr0 OOMEeHa, KayeCTBEHHbIE pEeaklUu Ha
cynbdar-, kapOOHAT- U XJOPHUI-aHUOHBI, HA KaTUOH aMMOHMS, pelIeHUE HKCIEPUMEHTAIbHBIX
3amady no temaM «Mertamwel» U «Hemeramibl») B COOTBETCTBHUM C IpaBWJIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BEHIECTBAMM U JJAOOPAaTOPHBIM 000PYJIOBaHUEM, MIPEICTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHUKALIUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH NEATETBbHOCTH B LENSAX COXPAHEHUs CBOErO 37I0POBbS U
OKpY’Karollle MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha KMBBIE OPraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHBILIEHUS U PEJOTBPAIECHNS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbSI: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;

JUTSL CTIETBIX U CIa00BUASIINX O0YYarOIMXCs: YMEHNUE UCTIOTb30BaTh PEIbePHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.



TEMATHUYECKOE IINTAHUPOBAHUE

19

10 KUIIACC
KoanuectBo yacon
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/mm Kourp. IIpakr.
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
pao. pao.
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMUM
[Ipenmer oprannyecko xumuu. Teopust -~
11 A 3 https://www.yaklass.ru/p/himija/10-klass/osnovy-
. CTPOEHHS OPTaHUYECKUX COeIMHEHUN A. organicheskoi-khimii-6490554
M. bytneposa
Hroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
https://www.yaklass.ru/p/himija/10-
21 IIpenenbHble YII€BOIOPOIBI — AJIKaHbI 2 klass/uglevodorody-6579439
HenpeiesbHbIe YIIIeBOIOPOJIB: ATKEHBI, https://www.yaklass.ru/p/himija/10-
2.2 6 1 klass/uglevodorody-6579439
aJIKaIUCHBbI, aJIKUHBI
https://www.yaklass.ru/p/himija/10-
2.3 ApomaTnyecKue yrieBoaopobl 2 klass/uglevodorody-6579439
https://www.yaklass.ru/p/himija/10-
[IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U
2.4 bHp 7 P 3 1 klass/uglevodorody-6579439
uX nepepadoTka
Hroro no pasneny 13

Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHEeHUst
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https://www.yaklass.ru/p/himija/10-klass/spirty-
3.1 Cruptel. deron 3 fenoly-6580873/aromaticheskie-spirty-fenol-
6584218
Anberupl. KapGoHOBbIe KHCIOTHL. https://www.yaklass.ru/!o/himi_ja/lO_-kIass/spirty-
3.2 7 1 fenoly-6580873/aromaticheskie-spirty-fenol-6584218
CnoxHbIe 3(OUpBI
https://www.yaklass.ru/p/himija/10-klass/spirty-
3.3 YrieBossl 3 1 fenoly-6580873/aromaticheskie-spirty-fenol-6584218
Htoro no pazneny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
https://www.yaklass.ru/p/himija/10-
4.1 AMUHEL. AMHHOKHUCIIOTSL. benku 3 klass/azotsoderzhashchie-soedineniia-6852270
Htoro no pazneny 3
Paspen 5. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
51 Tnactmaccst. Kayuyiu. Bonokua 2 6880782/0snovnye-poniatiia-vms-reaktcii-
polimerizatcii-i-polikondensatcii-6880783
Hroro no paszneny 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2
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KoauuecTBO 4acoB

HaumeHnoBaHue pa3aesioB U TeM DJIeKTpOoHHbIe (HU(POBHIE)
Ne ni/m Kountp. IIpakr.
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
pao. pao.
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH https://lwww.yaklass.ru/p/himija/8-klass
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOroo0Opasue 4 https://www.yaklass.ru/p/himija/8-klass
' BEILECTB
13 XHMHUECKHIE PEaKIIHH 6 1 1 https://www.yaklass.ru/p/himija/8-klass
Htoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
2.1 Mertaiel 6 1 khimicheskikh-reaktcii-po-raznym-priznakam-
6964758
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
2.2 Hemerasibn 9 1 1 khimicheskikh-reaktcii-po-raznym-priznakam-
6964758
23 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 5 https://www.yaklass.ru/p/himija/11-
' BEIIECTB klass/khimicheskaia-kinetika-6995740/klassifikatciia-
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khimicheskikh-reaktcii-po-raznym-priznakam-
6964758

Hroro no pazneny 17
Pa3zpen 3. Xumus 1 ;Ku3HbL
| https://www.yaklass.ru/p/himija/11-klass/khimiia-i-
3.1 XuMUsl ¥ 5KU3Hb 4 Shizn-7285128
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

23

KoanuecTBO 4acoB
Ne Hara JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
Tema ypoka
n/n Konrp. IIpakr. wm3yyeHHsi  pecypchl
Bcero
pao. pao.
. https://www.yaklass.ru/p/himija/10-klass/osnovy-
Ipeamer opranmeckoi xumun. Teopus organicheskoi-khimii-6490554/predmet-
1 XUMHICCKOTO CTPOCHHA OPraHNCCKUX 1 05.09 organicheskoi-khimii-teoriia-khimicheskogo-
BCINCCTR. stroeniia-organiches_-6447217/re-953b4eeb-71d7-
4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/8-

9 COCTOSIHHE 3IEKTPOHOB B aTOME. 1 12.09 klass/periodicheskii-zakon-i_-stroenie-a_tomov-
163960/stroenie-elektronnoi-obolochki-atoma-
174041/re-83adf02a-4795-4435-8ff6-3448c69e29c1

QHGKTVP OHHaA HPHPOJIa XHMIHCCKIX https://www.yaklass.ru/p/himija/10-klass/osnovy-
CBA3CH B OPraHMHCCKUX COCAMHCHMAIX. organicheskoi-khimii-6490554/khimicheskaia-sviaz-
3 Knaccudukauus opraHiaeckux 1 19.09 | organicheskikh-soedineniiakh-6482959/re-
COETMHEHHUH. 5764d8a7-46d1-45a8-a096-88735e21cb59
https://www.yaklass.ru/p/himija/10-
OIEKTPOHHOE 1 NPOCTPAHCTBEHHOE klass/uglevodorody-6579439/alkany-metan-i-ego-

4 crpoenue ankaHoB. 1 26.09 4 omologi-6579437/re-F312f7a6-08¢d-40ab-9f08-

a8a249bd5eff
Crpoenne ancanos. I'omosoruieckui https://www.yaklass.ru/p/himija/10-klass/spirty-
S psn. Homenknatypa u u3omepust 1 03.10 fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
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CgolicTBa, MOJIy4YEeHUE U IPUMEHECHHUE

metanol-etanol-6569756/re-d00a9d14-2648-44b2-
87d2-a96b72977bbd

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-

0 aykanos. Llukioankatbl. 10.10 poluchenie-i-primenenie-6912880/re-fad830cf-95b3-
4544-9597-d708677f1894

KauectBenHOe onpenenenue yriaeposa, https://www.yaklass.ru/p/himija/9-klass/khimiia-

7 BOJIOPOJIA M XJIOPA B OPTaHMYCCKUX 1710 nemetallov-157456/galogeny-khlor-i-ego-

COEIMHEHHUSIX ' soedineniia-161110/re-7e36a588-5dc8-48d5-h583-
a9ea7blldec5

IIpakTnueckas padora Ne 1.

8 «Iloaydenne STHIEHA H H3y'IEHHE €TI0 24.10 https://www.yaklass.ru/p/himija/10-klass

CBOMCTB)

Aticerbl. CTPOCHHE, FOMOIOTHHCCKH i https://www.yaklass.ru/p/himija/10-

9 DAL, HBOMEPHA, HOMCHICIATYPa- 07.11 klass/uglevodorody-6579439/alkadieny-6899278/re-

CBOHCTBO aKEHOB 1 MX NPHMEHEHHE. b9fffa67-2088-4d63-b424-e6b9e8289247
https://www.yaklass.ru/p/himija/10-

[ToHsTHE O TUEHOBBIX YIIIEBOAOPOIAX. klass/vysokomolekuliarnye-soedineniia-vms-
polimerov-6874539/re-f3fa3elf-ee98-4ed8-8c80-
b37c022ac376

Ankunbl. CTpoeHHE, TOMOJIOTHUECKHI https://www.yaklass.ru/p/himija/10-

11 pAl, M30MEPHs, HOMEHKIATypa, 2111 kIass/uglevodorody-6579439/alkiny-atcetiIen-i-ego-

CBOIICTBa M NPUMEHEHHE ALETHIICHA. ' gomologi-6892969/re-18114687-1b2c-4320-bb46-
988f1738d151

12 Apenbl. beH3out u ero romosoru 98.11 https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/areny-benzol-i-ego-
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I'enernueckas cBA3b ApOMATHYCCKUX
YrJjieBo4OPOaA0B € APYI'UMHU KiIaCCaMU

gomologi-6912879/re-ba6d8425-2¢30-46d2-8de9-
8a8f0ch73387

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-nepredelnye-

13 YIJIEBOZOPOJIOB 05.12 i-aromaticheskie-uglevodorody-6892051/re-
8a023294-485¢-4714-a9ec-cd70537chad5
. https://www.yaklass.ru/p/himija/10-
14 Ipuponuetit u nonyrHbie HeQTAHbIC 12.12 klass/uglevodorody-6579439/uglevodorody-v-
Tasbl, UX COCTAB 1 IPUMCHCHNC ' prirode-6917422/re-e157e2d4-3feb-44ea-h764-
dlaa2fcl4afe
https://www.yaklass.ru/p/himija/10-
15 Hegrs 1 negrenponykrst. Cocober 19.12 klass/uglevodorody-6579439/pererabotka-nefti-i-
nepepaboTku HepTh ' okhrana-okruzhaiushchei-sredy-6899731/re-
52d02bf6-e9af-423a-a9fb-fa09fbc835db
KourpoJabsHnas padora no pasaeiy
16 «¥YTJ1IeBOA0POABDY 26.12
OnHOaTOMHBIE IPEIETbHBIE CIIUPTHI. https://www.yaklass.ru/p/himija/10-klass/spirty-
17 CTpoeHue, cBOHCTBA, MOMyJEHHe, 09.01 fenoly-6580873/svoistva-poluchenie-i-primenenie-
IPUMEHEHHE ' nasyshchennykh-odnoatomnykh-spirtov-6579666/re-
c6a4b98f-d8da-4241-b790-c08ee1999b2c
MHOroaToMHbIE CITUPTHI. https://www.yaklass.ru/p/himija/10-klass/spirty-
18 DTUNEHIINKONb, TuiepuH. CBoOICTBa, 16.01 fenoly-6580873/mnogoatomnye-spirty-etilenglikol-
IPUMEHEHHE ' glitcerin-6582929/re-3cd348fb-4da8-49bd-8f8f-
be125d39ecfe
CrpoeHue, CBOMCTBA U IPUMCHEHHE https://www.yaklass.ru/p/himija/10-klass/spirty-
19 23.01 fenoly-6580873/aromaticheskie-spirty-fenol-

(dbenomna

6584218/re-53c27726-449f-4c70-ab42-c82b0f994 7af
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I'eneTnueckas cBA3b CIIMPTOB U (beHOJ'Ia

c yrieBogopojamu Pemenue 3a1ad 1o

https://www.yaklass.ru/p/himija/10-klass/spirty-

20  XMMHHCCKMM ypaBHCHHIM IIpH 30.01 fenoly-6580873/uglevodorody-spirty-i-fenoly-
YCIOBHH, 9TO OZTHO M3 BCILIECTB B3ATO B 6582713/re-18def156-db14-4ebe-96f6-9924b29be85f
H30BITKE
KapOonunbHbIe cOeTMHEHUS — https://www.yaklass.ru/p/himija/10-klass/aldegidy-

21 anbJIeruabl U kemonoi. CBONCTBA U 06.02 ketony-karbonovye-kisloty-6780279/aldegidy-i-
NPUMEHEHHE AJTb/IErHI0B. ketony-6777547/re-0970e9d3-aef7-4890-bf2e-

b2cdac3de074
IIpakTnyeckas padora Ne 2. https://www.yaklass.ru/p/himija/9-

29 «CBoiicTBa PaCcTBOPA YKCYCHOI 13.02 klass/organicheskie-vgshchestva-

KHCIOTED 102302/karbonovye-kisloty-122869/re-672fbce2-
fb05-444a-83d3-c750a335dadl
I'eneTnveckas cBsI3b KApOOHOBBIX https://www.yaklass.ru/p/himija/9-

93 KHCIIOT C APYTHMH KJIACCAMH 20.02 klass/organicheskie-veshchestva-102302/karbonovye-

OPraHMYECKUX COEAMHEHMUL. ' kisloty-122869/re-bece5fde-4469-445a-b307-
19550a71ee52
https://www.yaklass.ru/p/himija/8-klass/raschetnye-

PemeHHev3a;[aq Ha ONpE/ICICHAC zadachi-po-khimii-14608/vychisleniia-po-

24 ~ MAaccoBOM JIOJH BRIXO/4 HPOAYKTaA OT 27.02 uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-
TCOPETUICCKH BO3MOXKHOTO soderzhi_-212590/re-1058a530-ca42-4c07-8e32-

02754h8e0947
https://www.yaklass.ru/p/himija/10-klass/slozhnye-

o5 Crosxubie spupst. Knper 05.03 efiry-i-zhiry-6850158/zhiry-6849681/re-75f14a4d-

ee04-4ac9-b6a6-7044ef77d9cc

26 Yraesozsl. I'miokosa. Onrrocaxapuisl. 1203 https://www.yaklass.ru/p/himija/10-klass/uglevody-

Caxapo3a

prirodnye-soedineniia-6835083/klassifikatciia-
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KanMaJ'I " OCJI0JI03a

uglevodov-6828518/re-45d9ce0e-cef9-4c6a-8e9b-
3ecd9d3ch6ch

https://www.yaklass.ru/p/himija/10-klass/uglevody-

27 19.03 prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-
6843938/re-f27958e1-8d56-425a-bc28-49¢3c2d8969f
Awmunsl. CTpoeHH€e ¥ CBOUCTBA. https://www.yaklass.ru/p/himija/10-
28 AHHIIMH — IPE/ICTABUTEIb 02.04 klass/azotsoderzhashchie-soedineniia-
ApOMATHUECKHIX aMHHOB ' 6852270/aromaticheskie-aminy-anilin-6851421/re-
€0792336-8a9f-402¢-9226-05cdb4c0033a
KonrpoJabsHas padora no pasgesy
29 «Kucsaopoacoaep:xammue 09.04
OpraHuyecKue coeIMHEeHUs»
https://www.yaklass.ru/p/himija/10-
AMHHOKHCIIOTEL Mg?MepHﬂ’ klass/azotsoderzhashchie-soedineniia-
30  Homenkuarypa. CpoHcTBa 1 23.04 6852270/aminokisloty-amfoternye-soedineniia-
IPUMEHCHUC 6853801/re-676a2e57-2bb5-431e-9825-
27bfb0b04c11
Benaku — MIPUPOAHBIE TOJIUMEDPBI. https//wwwyaklassru/p/hlmlja/9—

31 CocTaB, CTPYKTYpa, CBOHCTBA GEIKOB 30.04 klass/organicheskie-veshchestva-102302/belki-
142993/re-b2cbdbch-7239-416f-88f3-081793540c51
https://www.yaklass.ru/p/himija/9-

39 CHHTETHYECKHE MOTHMEpHI 07.05 klass/organicheskie-veshchestva-

' 102302/uglevodorody-polimery-107147/re-cbf5b403-
812b-4253-87c0-00ad2f00ff95
https://www.yaklass.ru/p/himija/10-

33  Cunrernueckue kayuyku 14.05 klass/vysokomolekuliarnye-soedineniia-vms-

6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
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34

AHaM3 KOHTPOJIBHOU pabOTHI.
O06001eHre 3HAHMH 110 KypCy
OpPraHUYEeCKO XUMUHU.

21.05

polimerov-6874539/re-f3fa3elf-ee98-4ed8-8¢80-
b37c022ac376

https://www.yaklass.ru/p/himija#program-10-klass

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

34
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11 KJIACC
KoauvecTBo yacoB
No Tema ypoka Jara DJieKTpoHHbIE U (POBBLIE 00pa3oBaTeIbHbIE
n/n Konrp. IIpakr. wu3ydyeHuss pecypcshl
Bcero
pao. pao.
https://www.yaklass.ru/p/himija/8-
XuUMHYeCKu# dyieMeHT. Hykimusl. klass/pervonachalnye-khimicheskie-poniatiia-i-

1 M30TOMnBI 3aKOH COXPAHEHUS MACCHI U 1 01.09 teoretiches_lfie-predstavleniia-15840/z_ak_on- _

SHEPIUU XUMHH sokhraneniia-massy-veshchestv-v-khimicheskikh-
reaktciiakh-214747/re-8c7a90fe-184d-486d-bca9-
575c18d18e83
[Tepunonuueckwuii 3akoH. Pactipenenenue https:/www.yaklass.ru/p/himija/s-

) YJICKTPOHOB B ATOMAX SJICMEHTOB MaJIbIX 1 08.09 klass/periodicheskii-zakon-i-stroenie-atomov-
1epro/0B. Pacnpeienenne B aromax ' 163960/stroenie-elektronnoi-obolochki-atoma-
DJIEMEHTOB OOJIBIINX IIEPHOOB 174041/re-75487703-69d8-41cd-a3f1-d866fh2a94f2
[TonoxeHue B mepuoauveckoil cucreme
BOZIOPOA, JIJAHTAHOUJOB, aKTUHOUIOB U https://www.yaklass.ru/p/himija/11-klass/osnovnye-

3 HUCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB 1 15.09 poniatiia-i-za!(ony-khimii-6931691/va|entnye-
BalleHTHOCTD M BaICHTHEIE vozmozhnosti-atomov-6939437/re-38ch494e-6c¢da-
BOSMONKHOCTI ATOMOB 43be-aldf-6d61147219f1
OCHOBHBIC BUJIbI XUMHYECKOM CBSI3H. https://www.yaklass.ru/p/himija/11-

HMoHHAas ¥ KOBAJIEHTHAS CBS3b. klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

4 1 22.09 6927604/elektronnaia-priroda-i-tipy-khimicheskoi-

Merannndeckas cBsa3b. BomopogHas
CBSI3b.

sviazi-elektrootritcatelnost-6926170/re-bcd405a3-
aa95-42a2-8f48-8225f682e6¢cd
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IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYIL

CtpoeHue KpUCTaJlIOB.
Kpucramnumueckue pemérku. [Ipuannbl
MHOT000pa3usl BEIIECTB.

29.09

06.10

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-ego-
gomologi-6579437/re-f3f2f7a6-08cd-40ab-9f08-
aB8a249bd5eff

https://www.yaklass.ru/p/himija/9-klass/khimiia-
nemetallov-157456/nemetally-13681/re-fOfffbd9-
b05f-4dfe-941b-6911df30ffea

Knaccudukanmsi XuMHUUECKUX peaKIHid

13.10

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-
6964758/re-d1b7f93b-0608-4de5-8ef2-e1f782b30300

10

11

CKOpOCTh XMMHUYECKUX PEAKIIHNI

Karamus

IIpakTnyeckas padora Ne 1.
«Bausinue pa3jn4HbIX GaKTOPOB HA
CKOPOCTHh XMMHMYECKOH peakuum»

XUMHUYECKOE PABHOBECUE U YCIIOBUE ETO
CMeEIIeHUS

20.10

27.10

10.11

17.11

https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-212242/skorost-
protekaniia-khimicheskoi-reaktcii-katalizatory-
287186/re-16beae9e-3d00-4f27-9837-82b30dedc5eb

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/katalizatory-i-
kataliz-6964760/re-c12b4366-31af-4128-827f-
73f004017aa9

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759/re-cdc30b56-eb4a-4ca7-
b990-1982b7ec3adc

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/khimicheskoe-
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HI/ICHepCHHG CUCTCMBI

ravnovesie-printcip-le-shatele-6984763/re-735¢149b-
72aa-4072-993b-321cbcc20532

https://www.yaklass.ru/p/himija/11-klass/khimiia-

12 24.11 rastvorov-7109506/dispersnye-sistemy-smesi-
6980590/re-3c62fad2-94a7-4ed9-ad44e-358e4fddad22
KonTpoabHasi padoTa mo pasjaeiy
13 «Teoperuyeckne 0OCHOBbI XUMH I 01.12
Crioco0Obl BEIpaKEHHS] KOHIIEHTPAIIH https://www.yaklass.ru/p/himija/8-klass/rastvory-

14 pacreopos 08.12 58606/rastvorenie-rastvorimost-88647/re-66432ed8-
7b7d-4823-a865-abb2807188ab
https://www.yaklass.ru/p/himija/11-klass/khimiia-

15 gﬂeKTpOHHT?quKaH JHCCOTHATTHA. 15.12 rastvorov-?_109506/e|ektro|iticheskaia—dissotciatciia-

OAOPOJHBIM MOKA3ATC]IB vodorodnyi-pokazatel-ph-rastvora-
7048767/TeacherInfo
https://www.yaklass.ru/p/himija/8-klass/rastvory-

16 Peakiiny HOHHOTO 0OMeHa 2912 58_606/_—real_<_tcii—ionnogo—obmena—reaktciia—
neitralizatcii-141555/re-29828f40-a61d-412¢-9045-
b54294313289

FI/I)IPOJ'II/I?: OpPraHUYECKUX U https://www.yaklass.ru/p/himija/ll-klass/khimiia-

17 HEOPTAHUYECKUX COCINHCHHI 29.12 rastvorov-7109506/gidroliz-solei-7126690/re-
49d68e11-03fc-4b03-81ec-9bfbde211ffc
https://www.yaklass.ru/p/fizika/8-klass/elektricheskie-

18 XuMHYecKHe HCTOYHUKH TOKA 1201 iavleniia-12351/elektricheskii-tok-elektricheskaia-

tcep-galvanicheskie-elementy-12359/re-74a97d55-
2db7-45a6-947f-a227ea083058
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19

20

21

22

23

24

25

IIpakTnueckas padora Ne 2.
"Pemienne 3KCNIEPUMEHTAJILHBIX 32124
no teMe «MeTaLabD»"

Psan crangapTHBIX 3IEKTPOHHBIX
noteHnuanoB. Kopposus MeTasioB u ee
MpEayNpeKICHUE.

DneKTpoIn3

OO6m1ast XxapaKTeprucTHKa B CIIOCOOBI
MOJIY9CHUST METAJIJIOB

O0630p METAIUTMYECKUX AIIEMEHTOB A-
rpynn

OO6mwmit 0030p METAUTUYECKUX
2JIEMEHTOB b- rpynn

Menp. lunk. Tutan u xpom. XKeneso,
HUKEIIb, IVIaTHUHA.

19.01

26.01

02.02

09.02

16.02

01.03

15.03

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-iv-viiib-grupp-
7236722/re-9d50al16a-8953-4336-8863-
1f9ac7ab8d82

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/metally-15154/re-687935b4-cd8a-
4f43-9816-f5b2d95c1bld

https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/elektroliz-
rasplavov-i-rastvorov-7161829/re-0c979256-5084-
431a-ac45-c4099bde643a

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-
obshchie-svoistva-metallov-7183914/re-c2726043-
15a6-41a9-b5b3-7caff358199f

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/metally-15154/re-687935b4-cd8a-
4f4a-9816-f5b2d95c1bld

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-iv-viiib-grupp-7236722/re-
9d50a16a-8953-4336-8863-1f9ac7ab8d82

https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/khimicheskaia-i-
elektrokhimicheskaia-korroziia-sposoby-zashchity-
metall_-7161830/re-298a6a26-2b64-482f-a902-
360532986008
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Corasel MeTaioB. OKCUab! U

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/shchelochnozemelnye-metally-i-ikh-

26 runpoxcuas! Metanios. 22.03 soedineniia-186776/re-4a2317a7-c3d4-40f7-965f-
abe92d401db9
IIpakTuyeckas padora Ne 3.

27 «PelneHne 3KcepMMEHTAIBHBIX 32124 05.04 https://www.yaklass.ru/p/himija/9-klass/khimiia-
110 Teme "HeMmeTamib» nemetallov-157456/nemetally-13681
KonTtposabHas pabora no remam

28 «MetamabsD» 1 «HemeTraamibn 19.04
0630p HemeTamwioB. CBOHCTBO U
TIPUMCHCHHE BDKHCHIINX HEMCTAILIOB. https:/Awww.yaklass.ru/p/himija/9-klass/khimiia-

29  OOras xapaKTepHCTHKA OKCHIIOB 26.04 nemetallov-157456/nemetally-13681/re-47e76bb5-
HCMCTAJIIOB M KUCJIOPOICOACPKAIIAX 049f-4c9e-9089-7b288e4dba80
KHCIIOT.

OKkuCIUTENbHBIE CBOMCTBA CEPHOU U https://www.yaklass.ru/p/himija/11-

30 a30THOI KHCIOT. BomoposHbie 03.05 klass/kharakterist_i ka—rlemetalIov—7269055/v0dorod—i—

COC/TMHEHMS HEMETAILIOB. vodorodnye-soedineniia-nemetallov-7267751/re-
4b5ed5¢5-3a52-4060-b9c0-b1405de0b61c
https://www.yaklass.ru/p/himija/8-klass/klassy-

31 I'eneTneckas CBA3h HEOPTaHHIECKHX H 10.05 neorganicheskikh-veshchestv-14371/vzaimosviaz-
OpraHUYCCKUX BCUICCTB. ' mezhdu-klassami-neorganicheskikh-veshchestv-

195050/re-d872a67a-1888-46ac-b92e-05018349cc45
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-

” XHMHA B IPOMBIIUICHHOCTH. IIpHHIpITE 17.05 zhizn-7285128/printcipy-khimicheskogo-

XUMHNYECKOr'0 MMpOMU3BOACTBA.

proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-
56858a4f366a
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XUMUKO-TEXHOJIOTHYSCKHE [810)70500050000¢

https://www.yaklass.ru/p/himija/9-klass/khimiia-

33 IPOMBILUICHHOTO IOIY4CHHS METAILIOB. 1 07.06 metallov-163805/metally-15154/re-ee67def0-8c¢3f-
4b47-9bda-594ba8a66hbad
HpOI/I?;BOI[CTBO qyTryHa. HpOI/I3BOIICTBO
ctanu. XUMHUS B 6BITy. XumMuyeckas httpS//WwwyaklaSSrU/p/hlmlJa/g-klaSS/khlml|a-
c 4cc9-a916-0bb75ff5906a
peaa.
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Pymsurtuc I'.E., ®enpaman O.I°. 10 Xumus (0a30BbIH YpOBEHB)

Pymsurtuc I'.E., ®enpaman O.I°. 11 Xumus (6a30BbIi YpOBEHB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

https://www.yaklass.ru/p/himija#program-10-klass

https://www.yaklass.ru/p/himija#program-11-klass



