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[NHOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DenepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM ctangapre COO, ®OPII nmo xumun wu ¢ yu€rom KoHuenimm mpenogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickorr deneparnmm,
peann3yoIX 0CHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpareruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OydeHHsI, BOCIIUTAHUS M PA3BUTHS OOYJAIONIUXCSl CPEACTBAMH Y4eOHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, MPHUCYIIUX TIIEJIOCTHOW CHUCTEME XHUMHUYECKOTO O0O0pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHON cpene. Peanusyerca xuMudeckoe oOpazoBaHUe 00yJaroUXCcs HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM >KU3HU OOIIECTBA, a TAKXKE ¢ Y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KyabTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUS Kak HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPHHIMIAMH CpelHero oOrmiero oOpa3oBaHuUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO BKIIIOYEHHS B JKHU3Hb COLMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py HM3YYCHUU TpeaMeTa O00ECIeYyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTOOOpa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA WCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUH Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 0OIero oOpa3oBaHHs IEpBOHAYATLHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa30BaHUsA TEOPETUUYECKUM MaTepual M
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKHX M METOJOJOTUUYECKUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pacKpbIBAIOT €€ pojib B IO3HABATEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ NIl MOMOJIHEHUs] 3HaHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKO OCHOBBI 7Sl MOHUMaHUS (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXIy HOBBIMH ()aKTaMU M TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3ama4 BOCHHTAHMS, Pa3BUTUA M COIMANU3AIMHU  OOYJarOIINXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
0o0paboTku uWHPOpMAIUK, HEOOXOTUMBIX JUIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypPOBHE cCpeaHero oOmero oOpa3oBaHus, TPHU ONPEICICHHH  COICPIKATEIBbHOM
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, MPAKTUUYECKON MESITEIbHOCTH YelIOBEKa M KaK OJIHOIrO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoHe (10 —11 xi1.) sBRSTTOTCS:

e (QopMUpOBaHHWE CHCTEMBl XHMHUYECKUX 3HAHWHA KaK BaXXKHEHIICH COCTABJISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOO0OIIEHUH MHUPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (dopmupoBaHHUe U pa3BUTHE NPEACTABICHUN O HAYYHBIX METOIAaX TO3HAHUS BEIIECTB H
XHUMHYECKAX PEAKIUi, HEeOOXOUMBIX JUISI IPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB K XUMUYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJIC, B IPAKTHUECKON U
MMOBCETHEBHOM KM3HU,

e pa3BUTHE YMEHHMH U CIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HaONIOJEHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHUMEHTa, COONI0/IEHueM IMpaBuil 0e30MacHoOro
00OpaleHus ¢ BEeEeCTBAMH.

Hapsiny ¢ atuM, copep:karenpHasi XapakTepUCTUKA LIeJeil U 3a7ad U3ydeHus MpeaMera B
MporpaMMe M0 XUMUHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerojgHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENIEHH OTAAETCS NPEANOoYTeHHEe MPAKTUYECKOW KOMIIOHEHTE CcoJep)KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa 0O0IIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOpOM 3HAHMM, a (PYHKIMOHAIBLHON I'PaMOTHOCTBIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMHU aKTUBHOTO MOJYYeHHsI 3HAHUN M INPUMEHEHUS UX B PeasibHOM JKU3HM JUIsl pelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM TMpeaMeTa «XHUMHS» JOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanuss  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIJICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIUX YHUBEPCAIbHOE 3HAYCHHE Ui PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MpoodiieM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA IKOJIOTUYECKOM 0€30MacCHOCTH XapaKkTepa BIHSHUS BEIIECTB M XUMHUUECKUX MTPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, NHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEMH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIONH30BaTh COBPEMEHHbIE HH(GOPMAITMOHHEIE
TEXHOJIOTHH JIJIs TIOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOII0IaTeIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHU, €€ BaAXHOW pOJM B  PEHICHWH IIIOOANBHBIX TMPOOJIEeM  palloOHAIBHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCHICHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUSAMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee 9nciio 4acoB, OTBEACHHBIX JJISI M3YUEHUS XMMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannyeckoil XMMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHUYEeCKUX COETMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  knaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKclepuMEHTAIbHbIE METO/bl M3YYEHHs BEUIECTB U MX MpPEBpAllleHUI: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIECTB, HaONIOIeHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (TU1aBjieHHe, 0OYTrJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psll. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN aAJKEHOB: (PU3MUecKhe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMsS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPEeICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3NUECKHE U XUMHUECKHUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3IMuHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKH YTIIeBOAOpOoI0B. [IpupoauHblii ra3 u MomyTHbIe HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMEeHHBIH yroJib ¥ MPOIYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIE€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB HIIU MPOJYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBs3M MEXAy MOJIEKyJIaMH ciupToB. JlelicTBHEe MeTaHOJa B 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XHUMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS W BOCCTAHOBJICHUS, KAueCTBEHHBIC PpEaKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKaNNN), TONydeHHe u mnpuMeHeHue. CreapuHOBass W OJIEMHOBas KHCIOTHl Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne xxupoB. buosiorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3ammojeiicTBue ¢ ruapokcuaom Mmemu(ll), okuciaeHme aMMHMadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaia (THIpOoJIu3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojia okcugaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE IPAKTHUECKONW pabdOThI: CBOICTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OpraHn4eckie CoeAMHEHNUS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpHpoOJHBIE BBICOKOMOJEKYISApHBbIE coeauHeHus. [lepBuyHas, BTOpUYHAS U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX ONBITOB: JCHATYpalusi OENKOB MpH HArpeBaHHWH, IIBETHBIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHUs BELIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJIb30BaHUWE KaK OOMIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, KiIaccupuKauus, TIepUOJUYHOCTh, HAOIIOEHNEe, HW3MepEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIME CPECTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YPOBHH, MMOIYPOBHU. ATOMHbIE opOuTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JE€MEHTOB HEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypalus aTOMOB.

Ilepnognueckuit 3akoH u Ilepuoguueckas cucremMa XUMHUYECKUX diaeMeHTOB JI. H.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
aneMeHTOB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
II0 TpyNIam 1 nepruojaM. 3Ha4eHHUe NEPUOINUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BeliecTBa. XHUMHUYECKas CBSA3b. BuAbl XMMHUYECKOM CBsI3UM (KOBaJEHTHas
HEMoJIsIpHasl W TOJIApHAas, MOHHAs, MeTalInueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIUIMUECKUX PEWETOK. 3aBUCUMOCTb CBOWCTBAa BEILIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3TudHbIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTh OT Pa3iIUuYHBIX (akTopoB. OOpaTHUMblE pEAKIUH.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAIIMUECKUX pEETOK, HAOMI0eHHe U ONHUCaHuEe JIEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKOW PEAKIINM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenne meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO  TOJYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUIECKHNE U MUHEPAJIbHBIC YI0OpEHUSI.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIIeH M HeOpraHUYeCKOW XUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMoOaKTUBHOCTh, MOJIEKYJa, PHEPT€TUYECKUN ypOBEHb, BEIECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS OOYYarOIIUMUCS
MporpaMM CpeAHero o0miero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCSI CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHMH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaromMXCs PYKOBOJICTBOBAThCSl B CBOEH AESITEIHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IIaHbI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHMS NpeaMeTa «XUMHs» JOCTHTalTCs B EIUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH  POCCUICKOTro
IpaXXJJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U MpaBWIaMH IOBEIEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUYECKOW JESTeNbHOCTH OOydarolluxcs [0 peaau3aliu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTM)KEHHUS HAyKH €CTh Pe3yJbTaT JUIUTENbHBIX HaOIIOJEHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUHY O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUYECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo(eccHil pa3lnyHOro pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieil mpodeccu U peaau3aluu cCOOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMiIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPHUPOAbI M UEIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEM U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IJ100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS Ha OCHOBE HAyYHBIX (JAaKTOB U MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbhIBHOMY OO0pa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XUMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexTpeMeTHBIE) OOIeHayYHbIC TTOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, DIKCIIEPUMEHT U JAPYTHUeC);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreuynBaroniye QGopMupoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBAaTh M aKTyadU3UpOBaTh NpoOIEeMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTAaHABIMBATH WX B3aHMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSTH B TPOIIECCE MMO3HAHUS, WCIIOJIB3YEeMbIC B XUMHUHU CUMBOJIMYECKUE (3HAKOBEIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MMO3HABATEIBHBIX M TPAKTHUYECKUX 3ajad, NMPUMEHITh Ha3BaHHBIC MOJICIBHBIC TPEICTABIICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 3aJaud HCCIEIOBAHMS, HCIOJIb30BAaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HAaBBIKAMH CAMOCTOSITCIILHOTO ITUTAHWPOBAHHUS M TIPOBEICHUS YICHUYCCKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABISATH OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHPopManuu (Hay4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTS;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICTaBiIeHUS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMETHble ((U3UYECKue M MaTeMaTHYeCKHe) 3HaKu H
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJie AHANOTa W/WUIN TUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAHUIO CBOMCTB H3YyYaeMBbIX BELIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OBiajeHHNe YHMBEPCAJIbHBIMH PeryJATUBHBIMU JAeiiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEOBATEIBbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XuMUsD OTPaKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJIa, BaJIEHTHOCTbD,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, W30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUE COCTUHEHHSI, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIUEe B OCHOBE TMOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH eATeIbHOCTH YeNIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHIM, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE OHITUS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOIB30BATh XUMHUECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIM MOJIEKY] OPraHWUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAIICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHHMA O cucreMarmueckoil HomeHknarype (IUPAC), a rtakxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAs KUCJIOTA, CTEAPHHOBAs KUCIOTA, TIOK03a, (QPyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa 11 00bSICHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHAE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmal, LeJIio03a, aMHMHOYKCYCHAas KHCJIOTa), WUIIOCTPUPOBATh
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, TPUPONHBIA Ta3, Yroib), CHOCOOBI HUX MEpPepadOTKU M MPaKTUUYECKOE MPUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MIIHM MIPOIYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIsl IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMH IO BBIOJIHEHHUIO Ja00paTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JCHATypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOLIUX pEaKIUil u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWila 3KOJOTMYECKH 11e1eco00pa3Horo
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNIEHHBIX OPraHMYeCKUX BeUIeCTB, MOHMMas cwmbici mokaszarens IIJIK, mosicHsaTs Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IJISL CIeNbIX U CIA00BUIAIUX OOYYAIOIIMXCSA: YMEHHME WCIOJIb30BaTh pPelbedHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuueckas XUMUs»
OTPaXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XMMHH B TIO3HAHWW SIBJICHHA TPHUPOJBLI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XUMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISPHBIM OO0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTEIICHB
OKUCITICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peakIWHi, XWMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M TPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusix), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHUHU, MHPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BAYKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUYECKON JESATEIbHOCTH Y€JI0BEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSITHM, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH OMNHUCAHUU HEOPTaHHMUECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCIBIN ra3, aMMUak, TaméHas H3BECThb, HeraméHasi M3BeCTh, NMHUTHEBas COJAA, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yecKasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIITUYECKONW PEMIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoenHEeHUH (MPOCThIe BEIIeCTBA — METAIJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHHUS, KUCIOTHI, aM(pOTepHBbIE THAPOKCHBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpeneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrolIuX BEIIECTB, TEIUIOBOMY J(PQPEKTy peakluu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuil MOHHOIO OOMEHa, yYUThIBasl YCIOBUS, MIPU KOTOPHIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XMMUYECKOIO PaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOMMX Hay4HBIX MPUHIMIAX M SKOJIOTMYECKUX MpoOieMax XMMHUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakumsax, Macchl BeleCTBAa MM 00bEMA Ira30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIOATh IpaBUia MOJIB30BAHUS XMMHUYECKON MOCYNON U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHue NeEpOKCHJAa BOJOpPOJAa B MPUCYTCTBMM KaTalu3aTropa, ONPEAETICHUE Cpeabl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIepUMEHTa B (opMe 3almuch ypaBHEHHH COOTBETCTBYIOIHX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJAaTh TpaBWJIA SKOJIOTUYECKH IIeJIeCO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHMMAas cMblca nokasarens [T/IK, mosicHsITh Ha nmpumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOAX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHUM;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHMe pa3nesioB U TeM

KoaunyecTBo yacoB

DJIeKTpOHHBbIe (U poBbIe)

Ne n/m KouTpoibHbIe IpakTHYyecKkue
NporpamMmsI Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTudeckue 0CHOBbI OPraHUYeCKONH XMMHUHN
IIpeamer opraHUYECKON XUMHH.
e P https://urok.apkpro.ru/
11 Teopust CTpOeHUsI OpraHUYECKUX 3
coequaeHuit A. M. bytieposa
Hroro no pazaeiny 3
Paznen 2. YriaeBonopoabl
91 [penenbHbIE YTIIEBOIOPOIBI — p
' aJIKaHbI
HenpenenbHble yTi1€BOIOPOIBI: https://urok.apkpro.ru/ )
2.2 6 1 https://oblakoz.ru/?ysclid=llou8vpw6a169518919
QJIKEHBI, AJIKaJAUEHbI, aJIKUHbI . :
https://resh.edu.ru/?ysclid=llouazfjav583615278
2.3 ApoMaTHYECKHE YTIIEBOI0POIbI 2
54 IIpuponHbie UCTOUHUKHU 3 1
' YIJIEBOAOPOIOB U UX IepepadoTKa
Uroro no pazpeny 13
Pazpen 3. Kuciopoaconep:kamue opraHudeckue coeAuHeHu st
3.1 Crnptei. denon 3 https://urok.apkpro.ru/
39 Anpnerunsl. KapboHOBEIE 7 1 https://oblakoz.ru/?ysclid=Ilou8vpw6a169518919
' KUACHOTHL. CIoKHBIE H3PHUPBI https://resh.edu.ru/?ysclid=llouazfjav583615278
3.3 VrieBoasl 3 1
Wroro mo pazneny 13

Pazpnen 4. Aszorcoaep:kamue opraHudeckue coeJuHeHust



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/?ysclid=llou8vpw6a169518919
https://resh.edu.ru/?ysclid=llouazfjav583615278
https://urok.apkpro.ru/
https://oblakoz.ru/?ysclid=llou8vpw6a169518919
https://resh.edu.ru/?ysclid=llouazfjav583615278

https://urok.apkpro.ru/

https://oblakoz.ru/?ysclid=llou8vpw6a169518919

4.1 AMUHBL. AMUHOKUCIOTHL. benku 3
https://resh.edu.ru/?ysclid=Ilouazfjav583615278
Hroro no pazaeny 3
Paszpnen S. BeicokOMOJIEKY IsIpDHBIE COEIMHEHUS
https://urok.apkpro.ru/
51 nactvacces. Ka Bosokia p https://oblakoz.ru/?ysclid=llou8vpw6a169518919
. TMACCBHIL. H. H
1 yayx . https://resh.edu.ru/?ysclid=Ilouazfjav583615278
Hroro mo pasneny 2
OBHIEE KOJIMYECTBO YACOB I1O 34

I[MTPOI'PAMME



https://urok.apkpro.ru/
https://oblakoz.ru/?ysclid=llou8vpw6a169518919
https://resh.edu.ru/?ysclid=llouazfjav583615278
https://urok.apkpro.ru/
https://oblakoz.ru/?ysclid=llou8vpw6a169518919
https://resh.edu.ru/?ysclid=llouazfjav583615278

11 KJIACC

HaumeHoBaHMe pa3nesioB U TeM

KoanuecTBO 4acoB

DJIeKTpOHHBbIe (U poBbIE)

Ne n/m KourtpoJbubie IpakTHYyecKkune
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMUHU
CtpoeHue aToMOB.
ITepuognueckuii 3aK0H 1
11 ITepuonuueckas cucrema 3 https://urok.apkpro.ru/
XMMHYECKHX d1ieMeHToB [I. M. https://oblakoz.ru/?ysclid=llou8vpw6a169518919
Menneneena https://resh.edu.ru/?ysclid=Ilouazfjav583615278
12 CrpoeHne BelecTsa. 4
' MHoroo6pasue BEIECTB
1.3 XUMUYECKHE PEaKIIHH 6 1 1
Hroro mo pasneny 13
Pa3znen 2. Heopranuyeckasi XuMust
2.1 Merast 6 https://urok.apkpro.ru/
2.2 Hemeramisl 9 1 https://oblakoz.ru/?ysclid=llou8vpw6a169518919
”3 CBA3b HEOPTAHWIECKHX 1 ) https://resh.edu.ru/?ysclid=Ilouazfjav583615278
' OPraHUYECKHX BEIECTB
Uroro mo pazneny 17
Pazpen 3. Xumus U xKM3Hb
3.1 XHUMHUS B )KU3HDb 4
Uroro mo pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34 5 3

[NPOI'PAMME



https://urok.apkpro.ru/
https://oblakoz.ru/?ysclid=llou8vpw6a169518919
https://resh.edu.ru/?ysclid=llouazfjav583615278
https://urok.apkpro.ru/
https://oblakoz.ru/?ysclid=llou8vpw6a169518919
https://resh.edu.ru/?ysclid=llouazfjav583615278

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBO 4acon
Ne Jdara JyieKTPOHHBIE HU(POBBHIE 00pa3oBaTEIbHbIE
Tema ypoka Koutpoabusie | IlpakTunueckue
n/n Bcero H3YUYeHUsl | Ppecypchl
padoThI padoThI
IIpenmer opranmnyeckoit
1 UM 6 BOSHIKHOBCHIE 1 https://school.oblakoz.ru/class/bbclc6a4-80b4-4784-
’ ’ 92e4-ade03567a6h9
pa3BUTHE U 3HAUCHUE
Teopus ctpoeHus
. https://school.oblakoz.ru/class/288fb9de-3839-4051-
OpPTaHUYECKUX COCTMHCHUMA
2 . 1 8460-200d9db039eb
A. M. bytnepoga, eé
OCHOBHBIC TIOJIOXKCHHUSI
IIpencrasienue o
KI1accuukanuu
OpPraHU4YECKUX BELIECTB. https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
3 Homenknatypa 1 b8be-b4cb589aeadl?backUrl=%2F04%2F10
(cucremarmdeckas) u
TPUBUAJIbHBIC HAa3BaHUS
OpPraHUYECKUX BELECTB
AJNKaHBI: COCTaB U https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
4 CTpOEHHUE, 1 b3d7-ed82fcaddd02?backUrl=%2F04%2F10
TOMOJIOTUYECKUM psift
Meraun u 3TaH — https://school.oblakoz.ru/class/288fb9de-3839-4051-
5 MIPOCTEUIITIe 1 8460-200d9db039eb
NPEACTABUTEIN aTKAHOB
6 AJIKEHBI: COCTaB U 1
CTpPOEHHE, CBOMCTBA
OTUJIeH ¥ NpONUIIeH — https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-
7 npocTenime 1 840b-70b5e8db71ae?backUrl=%2F04%2F10
MPEICTABUTENHN aJTKEHOB



https://school.oblakoz.ru/class/bbc1c6a4-80b4-4784-92e4-ade03567a6b9
https://school.oblakoz.ru/class/bbc1c6a4-80b4-4784-92e4-ade03567a6b9
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10

[IpakTuyeckas pabora Ne
1. «Ilonydenue 3TuneHa u
H3YyUYEHHE eTO CBOHCTBY

https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

Ankanuensl. bByranuen-1,3
U MeTuioyTaauen-1,3.
ITonyuenne
CHHTETUYECKOI0 KayuyKa
pE3UHBI

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

10

AJIKUHEBL: COCTaB H
0COOCHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUM PsiJL.
ATteTrieH — TpOoCTEHIINiA
MIPEeCTaBUTENh ATKHHOB

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

11

Beruucnenus no
YPABHEHUIO XUMUYECKOU
peaxkuuu

12

ApeHbl: 0EH301 U TOITYO.
TokcuYHOCTE apEHOB

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

13

I'enermueckas cBs3b
YTIIEBOIOPO/IOB,
MIPUHAUIEKAINX K
Pa3TUYHBIM KJIaccam

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

14

[IpuponHbie HCTOUHUKHU
YIII€BOIOPOIOB:
NPUPOJHBIN ra3 u
MOITyTHBIE He(TSHBIE Tas3bl,
He(Tb U MPOAYKTHI €€
nepepadboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

[IpuponHble HCTOYHHUKH
YIJIEBOIOPOIOB:

https://resh.edu.ru/subject/lesson/6148/start/170461/



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

MPUPOAHBIN Ta3 U

MOMMYTHBIC He(i)TSIHLIG ra3sbl,

He(PTb U MPOAYKTHI €&
repepadboTKH

16

Kontponbhas pabora mo
pazaeny «YTIIeBOJOPOIb»

17

IIpenenbHbie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI U ATAHOJL.
Bonoponnas cs3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

MHoroaToMHbIE CHUPTHI:
STHJIEHTIIUKOIb U
[JIALIEPUH

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

19

DeHoII: CTPOECHUE
MOJIEKYIIBI, (pU3MYecKue u
XUMHYCCKHE CBOMCTBA,
MIpUMEHEHNE

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

AnbIaerunel:
(hopmanbrerug u
arnerarpaerng. AeTod

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OmHOOCHOBHBIE
penenbHbIe KapOOHOBBIE
KHCIIOTBI: MypaBbHUHAS 1

YKCYCHast

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

22

[IpaxTudeckas pabora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KUCIOTBD)

23

CreapuHOBas 1 OJIEMHOBAS
KHCJIOTBI, KaKk
MPEACTABUTENN BBICIINX
KapOOHOBBIX KHCIIOT

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb

24

MpU1a Kak COJIH BBICIINX
KapOOHOBBIX KHCJIOT, HX
MOIOIIIEEC JEUCTBUE

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

25

CrnoxxHble 23QUPHI KakK
MIPOU3BOJIHEIE KaPOOHOBBIX
kucnor. ['maponus
CIIOXHBIX 3(HPOB

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

26

Kupsl: tuaponus,
NIPUMCHEHHE,
Ouonoruueckas poiib
KHUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

VTeBoabI: CoCTaB,
KJIacCH(pUKAIIHSL.
Baxneiimue
MPEACTABUTENN: TIIOK03a,
¢bpykTo3a, caxaposa

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxman u nemnronosa kak
[IPUPOAHBIE IOJIUMEPBHL

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

KonTponsnas pabora mo
pazzmeny
«Kucnopoaconepxaue
OpraHN4YecKHe
COCANHEHUS»

30

AMWHBI: METWUJIIAMUH U
AHWINH

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

31

AMMHOKHCIIOTBI KaK
amdoTepHbIe
OpTaHUYeCKHe
COCIVHEHUS, X
OMOJIOTHYECKOE 3HAUCHHE.

https://resh.edu.ru/subject/lesson/4743/start/150742/



https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://resh.edu.ru/subject/lesson/4743/start/150742/

IlenTuas

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIpHBIE
COEJIMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIE TTIOHATUSI XUMUNA
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU N

https://lesson.edu.ru/lesson/45b81dac-acba-440e-
99e3-14c3ba78050a?backUrl=%2F04%2F10

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequueHni. IlmacTmacchl,
Kay4dyKH, BOJIOKHA

https://school.oblakoz.ru/class/288fb9de-3839-4051-
8460-200d9db039eb

OBHIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb
https://school.oblakoz.ru/class/288fb9de-3839-4051-8460-200d9db039eb

11 KJIACC

Ne
n/n

Tema ypoka

KoJaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTueckue
padoThbI

Hara
H3yYeHus

DJieKTpoHHbBIe HH(PPOBBIE 00pa3oBaTeJbHbIE
pecypchbl

XUMUYECKUN IIIEMEHT.
ATOM. DNEeKTpOHHAS
KOH(HTYpalus aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

ITepuonnuecknii 3akoH U
ITepuonnueckas cucrema
XAUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa, nx CBs3b C
COBPEMEHHOI Teopueit
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
HU3MEHEHHUS CBOMCTB
XUMUYECKUX JICMEHTOB H
HUX COEAUHEHUN MO
TPyIIIaM U TeproIaM.
3HaYCHHE MTEPHOTUICCKOTO
3aKOHA M CHCTEMBI
XUMHUYECKUX JIEMEHTOB
J.W. MenneneeBa B
Pa3BUTHHU HAYKH

Crtpoenue BemiecTa.
Xumudeckas CBSI3b, €€
BHUJbI; MCXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU
cBsi3u. BomopomHas cBs3b

BaneHTHOCTS.
ONEeKTPOOTPULATENBHOCTb.



https://resh.edu.ru/subject/lesson/6479/start/150989/

CreneHb OKUCIICHUS.
Bemecta MonekynspHoOro
Y HEMOJICKYJISIPHOTO
CTPOCHUS

ITonsiTue 0 nUCHEpCHBIX
cucremax. MIcTuHHEBIC U
KOJIJIOUAHBIE PACTBOPHI.
MaccoBast /105151 BEIIECTBA B
pactBope

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanms u
HOMEHKJIaTypa
HCOPraHN4E€CKuXx
coenHeHnH. [ 'eneTnueckast
CBs3b HCOPTAaHNYCCKUX
BEILIECTB, PA3JIMYHbIX
KJ1aCCOB

Kiaccudukarys
XUMHUYECKUX peaKiuil B
HEOpraHWYEeCKO! U
OpraHUYeCKON XUMUH.
3aK0H COXPaHEHHS MacCCHhI
BEIIECTB; 3aKOH
COXpaHEHUS 1
MIpEeBpAIICHUS YHEPTUH TTPH
XUMHYECKUX PEaKIIHsIX

https://resh.edu.ru/subject/lesson/4938/start/151107/

CKOpOCTh peakiny.
Obpatumble peakuuy.
XUMH4ecKoe paBHOBECHE

https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-
bb92-35d1ab69f9ba?backUrl=%2F04%2F11

10

[Ipaktuueckas padora Ne 1.
«BnusiHMe pazTu4HbIX



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11

(aKTOpOB HAa CKOPOCTh
XUMUAYECKOU PEaKIHI»

11

DNeKTpoIuTHYCCKAs
Jucconmanuys. Iloasarue o
BOJIOPOJTHOM ITOKa3aTene
(pH) pactBopa. Peakunun
HMOHHOTO OOMEHa.
I'maponns opranuyeckux u
HCEOPraHn4CCKnX BEIICCTB

https://resh.edu.ru/subject/lesson/5912/start/92791/

12

OxucauTenbHO-
BOCCTaHOBHUTEIbHEIC
peaknuu. [Torsrue 06
3JIEKTPOJIN3E PACILUIaBOB U
pacTBOpPOB coJieit

https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-

b58a-b3d1b2eeb237?backUrl=%2F04%2F11

13

KonTponsHas pabora 1o
pazneny «Teoperudueckue
OCHOBBI XUMHUH»

14

Meramisl, UX MOJIOKCHUC B
Ilepuoauueckoii cucreme
XUMHYECKUX deMeHToB /.
N. Menaeneesa u
0COOCHHOCTH CTPOCHUS
aromoB. O0rmme
(bm3mueckue cBoiicTBa
METaJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CriaBeI METaJLIOB.
DNEKTPOXUMUIECKHHA PSIT
HaIpsDKeHUH METaluioB

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XHUMHYECKHE CBOMCTBA
BaKHEHIIINX METAJIOB
(HaTpwmii, Kamuii, KaabIHid,



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/

MarHui, amfOMUHIN) U UX
COEIMHEHU N

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEIH 1 UX
COoeIMHEHUMN

https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-
af38-646685a9dabe

18

XUMHUUYECKUE CBOMCTBA
IIMHKa, Kele3a U UX
COeIMHEHUI

https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-
af38-646685a9dabe

19

[paktruyeckas padora Ne 2.
"Pemrenue
BKCHepI/IMeHTaHBHBIX 3aaa4
mo Teme «MeTaib»"

20

Hemeramibl, nx mojioxKeHue
B Ilepuonnueckoii cucreme
XUMUYECKUX 3JIEMEHTOB /.
N. Menneneesa u
0COOCHHOCTH CTPOCHUS
aTOMOB

21

®duznyecKkue CBOMCTBA
HEMETAJUIOB. AJLTOTPOIHS
HEMETaJUIOB (Ha mpuMepe
KHCIIOpoaa, cepsl, pocdopa
U yTIIepoaa)

22

XHUMHYECKHE CBOMCTBA
raJioreHoB, Cephl H UX
COeIUHEHU

https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-

af38-646685a9dabe

23

XHUMHYECKHE CBOMCTBA
asora, hocodpa u ux
COEIMHEHU I

24

XHUMHYECKHE CBOMCTBA
yriepona, KpeMHUS U UX



https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e
https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e
https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e
https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e
https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e
https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e

COeIUHEHUI

25

[Ipumenenue BaxHEHIINX
HEMETaJUIOB U UX
COCIMHEHUN

https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-

be05-b0966dffb673?backUrl=%2F04%2F11

26

O060011IeHNE T
CHCTEeMaTHu3alus 3HaHUH 110
Teme «Hemeramiby.
Brruncienns mo
YPaBHCHUAM XUMUUYCCKHUX
peakuui u
TEPMOXUMHUUECKUE PACUETHI

27

[IpakTudeckas pabora Ne 3.
«Pemienue
3KCIIEPUMEHTAIIbHBIX 33724
o Teme "Hemeramib"»

28

KontponbHas pabota mo
TeMaM «MeTauiel» U
«HemeTtamib

29

Heoprannyeckue u
OpPraHNYEeCKHE KUCIIOTHI.
Heoprannyeckue u
OpraHNYecKHe OCHOBAHUS

https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-
910c-46a0576d6924?backUrl=%2F04%2F11

30

AmdorepHbIe
HEOpPTaHWYECKUE U
OpPTaHUYECKHE COCIITHEHMS.
I'enermyeckas cBs3b
HEOPTaHUYECKHUX U
OpPraHUYECKUX BEILECTB

https://resh.edu.ru/subject/lesson/4960/start/151374/

31

Poiab xumMuu B
o0ecIieueHnn
JKOJIOTHYECKOH,

https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-
b216-ef7c26a84728?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

SHEPreTUYCCKON U
MUIIEBOK 0€30MacHOCTH,
pa3BI/ITI/H/I MCAUIINHBI

[IpencraBnenus: 06 00IUX
HaYYHBIX IMTPUHOHWIIAX

32 [IPOMBIIIUIEHHOTO 1
MOJTYYEHHUS BaXKHEUIIINX
BEIIECTB

33 YennoBek B MUPE BELIECTB U 1
MaTepHaioB

https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-

XuMUd U 370pOBbE

34 1 af38-646685a9dabe
geroBeKa

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e
https://school.oblakoz.ru/class/4dd6e8fc-8ce2-4a63-af38-646685a9da6e

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [lpo3nos A.A., Jlyaun
B.B.; nox penakuueii JIlynuna B.B., O61iecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 xmace/ Epemun B.B., Kyzemenko H.E., [lpo3nos A.A., Jlyaun B.B.; mox
penaxuueii Jlynuna B.B., OOmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «/ IPODAY;
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

https://uchitel.club/ u3a-Bo Ilpocsernienne
http://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-obshcheye-
obrazovaniye/himiya_10-11_un_kodifikator.pdf

YHUBEPCAJIbHBIN KOJNDPUKATOP

pacnpeenéHHBIX MO KjlaccaM MpoBEpSeMbIX TpeOOBaHUM K pe3yabTaTamMm

OCBOCHHS OCHOBHO# 00pa30BaTeIbHON MPOrPaMMBbI CPEIHET0 00IIIero
00pa30BaHUs M HIEMEHTOB COECPIKAHUS 10 XUMHUH

HU®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
UHTEPHET
https://urok.apkpro.ru/ Bubnnoreka mudpoBoro 06pa3oBaTEILHOrO KOHTEHTA

https://lecta.ru/egepromo/ $I cmam EI'D

https://hw.lecta.ru/ ITudposbie paboune TeTpaan

https://oblakoz.ru/ Tpenaxep O6maxo 3HaHHIA
https://ege.fipi.ru/bank/index.php?proj=EA45D8517 ABEB35140D0D83E76F14A41 OTKpPHITHIA
Oank 3amannit OUITN

https://resh.edu.ru/?ysclid=llouazfjav583615278 Poccuiickas 1eKTpOHHAs IIKOJIa
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