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IHHOACHUTEJIbHASA 3AIIMCKA

[Iporpamma 1mo XuMHUM Ha ypOBHE CpPEeIHETO 00IIero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHOW MPOrpaMMBbI CPEAHETO
obmero o6pazoanust (DPOIlI COQO), npencrabieHHbIXx B DenepaqbHOM TOCYIAPCTBEHHOM
obpazoBatensHOM crannapre COO, ¢ yuérom Konuemnuu npenogaBanusi yueOHOTo mpeaMera
«Xumus» B 00pa3oBareNbHBIX opranusanusax Poccuiickoit ®exepauuu, peanu3yromux
OCHOBHBIE 00pa30BaTelbHbIC MPOrPaMMbl, M OCHOBHBIX NOJOXEeHUN «CTpaTeruu pa3BUTH
Bociutanust B Poccwiickoit ®epeparmu Ha mnepuon no 2025 roma» (Pacmopspkenue
[IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOAOB K pa3pabOTKe MporpamMMmbl [0 XUMHH, K OIpPEIeJIEHUI0 O0Iuei
cTpaTeru 00y4YeHHs, BOCIIUTAHUSA M Pa3BUTH OO0YYAIOIIUXCsl CPEACTBAMHU Y4eOHOTO IpeaMera
«Xumus» nas 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHLENTYaJbHbIE IOJIOKEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEp)KaHHs, pPE3yIbTaTOB OOyYeHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

XuMmuyeckoe o00pa3oBaHME, II0JIydaeMO€ BBIIYCKHUKaMHM  00I1€00pa3oBaTelbHON
OpraHu3alM, SBISETCd HEOThEMJIEMOM 4YacThl0 UX oOpa3oBaHHOCTH. OHO  CIIyKUT
3aBepUIAlOIIMM AITallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIHOYEBBIX
LEHHOCTEH, NPUCYLIMX LEJOCTHOM CHCTEME XHMHMYECKOro oOpa3oBaHUS. OTHU II€HHOCTU
KacaloTCsl TIO3HAHUSI 3aKOHOB TPHUPOABI, (POPMHPOBAHUS MHUPOBO33PEHUSI U OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
pUpOAHOH cpere. Peanusyerca xumuueckoe oOpa3oBaHrue o0OydarolUXCsl Ha YPOBHE CPEAHETO
o01iero oopa3zoBaHUs CpeACTBaMHU y4eOHOTO IpeaMeTa «XUMHs», COJEp)KaHUEe U MOCTPOEHUE
KOTOPOTO ONpEAENeHbl B NPOTpaMMe IO XHUMHU C Y4YETOM CHENM(PHUKH HAYyKH XUMHUH, €€
3HA4YEHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPUAIBHOM KU3HHU OOILECTBA, a TAKXKe C y4ETOM O0IUX
Lene M MPUHILMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOLIero
obpa3oBanus B Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpaeT 0CO0YyI0 poJib B COBPEMEHHOM
LUBWIN3ALMHU, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbhl. OHa BHOCHT CBOW BKJaJ B
(hopMHpOBaHNE PALIMOHAIBHOIO HAYYHOI'O MBIIIJIEHMS], B CO3JaHUE LIEIOCTHOTO MPE/ICTaBICHUS
00 OKpyXarollleM MUpe KaKk O €AMHCTBE MPHUPOJIbI M YEJIOBEKa, KOTOpoe (HOpMUPYETCS B XUMHH
Ha OCHOBE MOHMMAaHHUsS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHUpa, OCO3HAHUS B3aUMOCBS3H
MEX]y CTPO€HHEM BEIIECTB, UX CBOICTBAMHU M BO3MOKHBIMHU 00JIaCTSAMU NPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C JAPYTUMH €CTECTBEHHBIMH HAyKaMH, XWUMHUS ~ CTaia
HEOTHEMJIEMON YacTbl0 MHMPOBOHM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEUIHOTO TpyJa H
XKHU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa co3HjaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha pelIeHHe IN00aJbHBIX MPOOJIeM YCTOHYMBOIO pPa3BUTHS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTHYECKOM, IHINEBOM, SKOJOTUYECKOW OE€30MacHOCTH |
OXpaHBbI 3/I0POBbS.

B cootBeTcTBHU C OOMIMMHU TESIMU U TIPUHITUTIAMHU CPeIHEro o0Iero oopa3oBaHms
coaepkanne npeamera «Xumus» (10-11 kmaccel, 6a30BbIH YPOBEHD H3Y4EHHs) OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha 00IEKYIbTYPHYIO MOATOTOBKY 00y4YaroInuXCsl, HEOOXOUMYIO UM IS
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEUIHOIO BKJIIOYEHHS B KH3Hb COLUYMA,
MIPOJOJIKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.
CocTaBisiomuMu npeaMeTa «XuMus» SBIAI0TCA 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OOmIast 1 HEeOpraHMYECKask XMMHSD), OCHOBHBIM KOMITOHEHTOM COJIEP)KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CCTeMa 3HAHUN M0 HEOPTaHUYECKOM XUMHH (C BKIIOUECHHEM
3HAaHUU W3 O0IIeN XMMHUH) U opraHudeckoid xumuu. OopmMupoBaHHE AAHHON CHCTEMbI 3HAHUI
IIpU U3yYEHUH TpeaAMeTa 00ecreunBacT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIIECTB Ha OCHOBE OOIMX MMOHATUH, 3aKOHOB U TEOPUIN XUMUH.



CrtpykTypa comepkanus KypcoB — «Opranuueckas xumus» u «OO0IIast 1 HeopraHudeckas
XUMHs» chopMHpOBaHa B IporpaMMme MO XUMHHU Ha OCHOBE CHCTEMHOTO MOJXOJa K M3YUYEHHIO
y4e0HOro Marepuaia W OO0YCJIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWHA Ha
ONpeleIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKOl XUMHUHU BEIIECTBa
paccMaTpuBalOTCSl HA YPOBHE KJIACCUYECKON TEOPUM CTPOEHUS OPTaHMYECKUX COCAUHEHUH, a
TaK)k€ Ha YPOBHE CTEPEOXUMHUYECKHX M DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUHU BEILECTB.
Ceenmenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB [0
CIIO)KHBIX OMOJIOTUYECKH aKTUBHBIX COeQUHEHMH. B Kypce opraHmdeckoid XUMHH IOJIY4arOT
pa3zBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUsl TEepBOHAYAIHHBIC
MIPEJICTAaBICHUS] O XUMUYECKOM CBS3M, KJIaCCU(UKALIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILECTB OT UX CTPOEHUS, O XUMUUECKON PEAKLIUH.

[Ton HOBBIM yriom 3peHus B npeamere «Xumus» 0a30BOro YpOBHSI paccMaTpUBAETCS
M3YYCHHBIH HAa YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS TEOPETUYSCKUH MaTrepual |
(akToNOruuecKue CBEACHHS O BEIIECTBaX U XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01as u HeopraHUYecKass XUMUs» OO0yUYaIOIIMMCS MPETOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE TMEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOHOJOTHYECKUX IO3UIIUH,
riy0ke TMOHSATh MCTOPUYECKOE W3MEHEHHe (YHKIHMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSCHSIIOLIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMN O BaKHEWILHMX BEMIECTBAX, UX COCTABE, CTPOEHUHU, CBOMCTBAX U
MIPUMEHEHUH, a TAKKE 0 XUMUUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX POTEKaHUs
normonasiercss B Kypcax 10 w11 kjmaccoB dleMEHTaMH  COAEp)KaHUs, HMMECIOIIUMU
KyJIbTYPOJIOTHYECKHI ¥ TPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYTUMH HayKaMH, pacKpbhIBalOT €€ poJib B T03HABATEIBLHON W
MPAKTUYECKON JEATEIILHOCTH YEeIOBEKa, CIOCOOCTBYIOT BOCHHTAHMIO YBAXKEHHUS K TMpOIecCy
TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUN XUMUU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJieMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MHPOPMALIUIO U TPUMEHSTH €€ JUIsl TONMOJIHEHUsI 3HAHUH, PEIICHUS
MHTEJUIEKTYyaJIbHBIX M HKCIIEPUMEHTAJIbHBIX HCCIENOBATENbCKUX 3a1ad. B 1enom coaepkaHue
y4eOHOT0 MpeaMeTa « XUMHUs» JAaHHOTO YPOBHS M3yUEHUs] OPUEHTHPOBAHO Ha (POpMUpPOBAHUE Y
00ydaromuxcsi MUPOBO33PEHUYECKON OCHOBBI AJII TOHUMaHUs (QUIOCOPCKUX HIEH, TAKUX Kak:
MaTepualbHOE €IMHCTBO HEOPTaHMYECKOT0 M OPTraHMYEeCKOTr0 MHUpPa, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTAaBOM U CTPOEHUEM, [TI03HABAEMOCTh IPUPOIAHBIX SABJICHUM MYTEM SKCIEPUMEHTA
U pEIICHUs MPOTHBOPECUUN MEXKAYy HOBBIMH (DaKTaMU W TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH SKOJIOTHYECKHX MpoOieM, a Takke MpolieM cOepeKeHHs
SHEPTETUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nmnnane pemeHuss 3amad  BOCHHUTAHUS, PAa3BUTHUS W COLMAIM3AIUU  OO0yYAIOIIMXCS
MPUHATBIE NPOrPAMMON IO XUMHUHU MOAXOAbl K OINPEICICHHUIO COACPX AHUS U IMOCTPOCHUS
npeaMeTa IpeaycMaTpuBalOT (OPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX NEHCTBHUM, MMEIONIUX
0a30BoOe 3HAUEHUE AJIs PA3IMYHBIX BHJIOB JEATEILHOCTH: PEIIeHU Mpo0iieM, TOUCKa, aHaIu3a U
0o0pa®oTKH HMHpOpMAIMHK, HEOOXOIUMBIX s TNPUOOpPETeHHs] ONbITa MPAKTHUYECKONM H
HCCIIEA0BATENIbCKOM IeATeNbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUU XHUMUHU.

B npakTuke npemnogaBaHus XMMHH KaK Ha yPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHMs, TaK U
Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUsS, TpPH ONPEACTCHUH  COAEp)KATEIbHOMN
XapaKTEPUCTUKUA IIeJied W3y4eHUs TpeJMeTa HAMpaBIICHUEM IEPBOCTEIICHHOW 3HAYUMOCTH
TPaIUIIMOHHO Tpu3HAETCST (OPMUPOBAHHE OCHOB XHWMHUYECKOM HAyKHM Kak o00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW MAESITEIPHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOOUMYECKOHM TOYKM 3pEHUS TakKoW MOAXO0d K
OTIpEICTICHUIO 1IEeTIEH N3YUCHHS TIPEIMETA SIBIISICTCS BITOJIHE OTIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3PEHHS TJIABHBIMHM LEISIMU H3YyYEHHs MpeaMeTa «XUMHUs» Ha
6azoBom ypoae (10 —11 ki1.) sIBIsIFOTCS:



e (dopmupoBaHUE CHCTEMBl XUMHUYECKMX 3HAHMA KaK BAKHEWIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH JIeXkKaT KIIHOYEBbIE MOHSATHUS,
(yHIaMEHTAIbHBIE 3aKOHBI M TEOPUH XWMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
IIOHMMaHHE CYIIHOCTU JOCTYNHBIX OOOOLIEHHH MHPOBO33PEHUYECKOIO Xapakrepa,
O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHHUS,

e (opMHUpOBaHHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEILECTB H
XMUMHAYECKUX PEAKIHHA, HEOOXOAUMBIX Ul MPUOOPETCHUS YMEHH OpPHEHTHPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBICHUH, UMEIOLIMX MECTO B MPUPOJIE, B IPAKTUYECKOHN U
IMOBCEAHEBHOM KU3HU,

® Dpa3BUTHE YMEHUH U CIOCOOOB JAEATENbHOCTH, CBS3aHHBIX C HAONIIOJEHUEM U
OOBSICHEHUEM XUMHUYECKOTO JKCIEpPUMEHTa, COOJIIOJICHMEM MpaBUiI 0e30IacHOro
oOparlieHus C BeIEeCTBAMHU.

Hapsny ¢ »tuM, copepkarenbHas XapakTepUCTHUKA Lienel U 3a7ad U3y4deHHs MpeaMeTa B
porpamMMe 1o XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU NPHOPUTETAMU
B CHUCTeMe cpeaHero oodmero oOpasoBaHus. CerofHs B IpeNnojaBaHUM XMMUU B Oosiblied
CTETIEHH OTHAETCA MPEANOYTCHUE MPAKTHUECKOW KOMIIOHEHTE COAEp)KaHus OO0ydeHus,
OPUEHTUPOBAHHOM Ha TOATOTOBKY BBITYCKHHMKA 00II€00pa30BaTe/IbHOW  OpraHM3aluy,
BJIAJICIONIET0 He HAOOpOM 3HaHWH, a (PyHKIMOHAIBFHOW T'PAaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHUSAMH aKTHBHOI'O MOJIYYEHHUS 3HAHWH U MPUMEHEHUs UX B pEaIbHOW KHU3HH JUIsS peIleHUs
MPAKTUYECKHX 3a/1a4.

B cBf3M Cc 3THUM TpH U3yYEHUHM TMpeaMera «XUMUsS» JAOMUHHPYIOIIEe 3HAYCHHE
MpUOOPETAIOT TaKUE LENH U 33/1a4H, KaK:

ajanTanus  oOyyaroIIMXCsl K  YCIOBUSIM  JMHAMMYHO  Pa3BUBAIOILErocs  MHpa,
(dbopMHpOBaHHE WHTEIUICKTYAIbHO pPa3BUTOM JMYHOCTH, TOTOBOH K CamMo00pa30BaHUIO,
COTPY/ZHHUYECTBY, CaMOCTOSATEIILHOMY MPHUHATHIO TPAMOTHBIX pPEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHHUEM;

¢dopmupoBaHue Yy OOYyYarOIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIHOYEBBIX KOMIETEHLUH),
MMEIOIINX YHUBEPCATHHOE 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCATEIHHOCTH: PEIICHUS MPoOIeMm,
MIOUCKA, aHalM3a M O00paboTKM HH(pOpMAIMK, HEOOXOAMMBIX Ul TNPUOOPETEHHs OIbITa
JEeSITeTHbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B TIO3HAHWU XMMHH, a TAaKXKe U OLEHKHU C
MO3UIMN HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OPTaHM3M YeJIOBEeKa U MPUPOHYIO CPeay;

pa3BUTHE M03HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPUECKUX CHOCOOHOCTEH
00yYaroImuXxcs: CHOCOOHOCTH CaMOCTOSITEIbHO TPHOOpETaTh HOBBIE 3HAHUS 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIB30BATH COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUH JIJISl TIOUCKA M aHAIHM3a YYeOHOH U HaAyYHO-TIOMYJISIpHONW WH(POPMALIUK XUMUYECKOTO
COJIepKAHUS;

(dbopMHpOBaHKE U PA3BUTHE y O0YJAIONMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HaAOII0AAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HeOOXOAMMBI, B
9aCTHOCTH, MPH IJIAHUPOBAHUH U TIPOBEIEHUH XUMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YOEeKAEHHOCTH B T'yMaHHUCTUYECKOH HampaBIeHHOCTH
XUMHH, €€ BaXHOW pOMM B  pPEUICHMH TJI00ATBHBIX  MpOoOJEM  palMOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS, TOTOJHEHHUSI YHEPreTHUECKUX PECYPCOB M COXPAHEHHS TPHPOIHOTO
paBHOBECHs, OCO3HaHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOIIEHUS K MpPHUPOJE U CBOEMY
3JI0pOBbBIO, @ TaK)XKe MPHOOPETEHUS OIbITa UCIOIb30BAHUS MOTYUYESHHBIX 3HAHUN I MPUHATHS
TPAaMOTHBIX PEIICHUI B CUTYAIHSIX, CBSI3aHHBIX C XHMUYCCKIMU SIBJICHUSIMHU.

B yue6GHOM 1utane cpeaHero obuiero oopazoBaHus NpeaMeT «XHUMHUs» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMeTHON 00sacTh «EcTeCTBeHHO-HAayYHBIE IPEMETHD).



OO1miee 4nciio 4acoB, OTBEACHHBIX Ul M3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBaHusi, cocrapiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Hemeno), B 11
kiacce — 34 gaca (1 yac B HezeIio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKAA XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XUMHUH

IIpeamer opraHu4ecKON XUMHUU: €€ BO3SHUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUHU
HOBBIX BEIIIECTB U MaTepUaoB. Teopus CTpoeHHs opranndeckux coenuHenuii A. M. bytneposa,
e€ OcHOBHbIE NOJOXKEHUsA. CTpyKTypHBIE (DOPMYIJIBI OpraHUYECKHX BeEIIecTB. [ omomorus,
n3oMepHsl. XuMU4ecKasi CBsI3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o  KiIaccCMpUKAlMM  OpraHuueckux  BemectB.  Homenkiartypa
OPraHMYECKUX COCIMHEHUN (CUCTEMATUYECKas) W TPUBUAIbHBIE HA3BaHMsS BaXHEHIINX
IIPEICTaBUTENIEH KJIACCOB OPraHMYECKHUX BEILIECTB.

DKcriepuMEHTAIbHbIE METOJIbI M3YYEHHs BEUIECTB U MX MPEBpAIECHUN: O3HAKOMIICHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajllaMH Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OPraHMYECKUX BELIECTB, HAONIIOJIEHHE M ONHUCAHHE JEMOHCTPALMOHHBIX OMNBITOB IO
IIPEBPAILEHHIO OPIraHUYECKUX BELIECTB IIPU HarpeBaHUHM (IU1aBjIeHUE, OOyTIMBAHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHME, TNOMOJIOTMYECKHH psA. MeraH M 3TaH — mpocrenmue
IPEJCTaBUTENIN AJKAHOB: (U3MYECKHE U XHMHYECKHE CBOWCTBA (peakluH 3aMelieHHus U
TOpPEHMs), HAX0XKAEHNUE B IPUPOJIE, MOTYUEHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI Psil. DTUJIEH U MPONUIIEH — MPOCTEHIINE
MPEJCTAaBUTENIN AJKEHOB: (DM3MUYECKHME W XUMHUYECKHE CBOWCTBA (pEaKkIMH THUIPUPOBAHMS,
raJJOreHUPOBAHUS, FMIPATALIUH, OKMCICHUS U ITOJUMEPU3ALIH ), I0JIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u merwiOyTtaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMUYECKUE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJOTMYECKHH psan. AneTrwieH —
MPOCTEHIINN TPEICTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (PU3NUECKHEe U XUMUYECKHE CBOIICTBA
(peaxiuu ruIpupoOBaHus, raJIOTeHUPOBAHUS, THPATAllUN, TOPEHUS ), TOTYyYSHHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (puznyUeckre M XMMHYECKHE CBOWCTBA (peaKinu
TaJIOTEHUPOBAHNSA M HUTPOBAHUSA), MOJIYYEHUE U NPUMEHEHME. 1071yon: cocmas, cmpoeHue,
Qu3zuueckue u xumuieckue ceocmea (peakyuu 2an02eHUpPoOsanusi U HUMpO8anus), noiyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTmdeckas CBA3b MEXIY YIVIEBOJOPOJAMH,
MPUHAICKAITUMH K Pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKU YIIIEBOAOPO0B. [IprponHbIil ra3 u nomyTHble HEPTSIHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl nepepadOTKH HEPTH: TEpPeroHka, KPEeKUHT
(TepMUYECKHi, KaTaTuTHUeCKuii), muponus. [IpoaykTsl nepepaboTku HEPTHU, UX IPUMEHEHUE B
MIPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOAYKThI €ro NepepaboTKH.

DKcrepuMEHTANIbHbIE METOJIbI M3YYEHMsI BEUIECTB U MX IMPEBPALICHHI: 03HaKOMJIEHHE C
o0pa3laMu MjIacTMacc, KaydykoB U pe3uHbl, Koyekiuu «HedTe» n «Yronb», MoienupoBaHue
MOJIEKYJ YIJIEBOAOPOJIOB U TaJlOT€HONPOM3BOAHBIX, IPOBEIECHUE IPAKTHYECKON palboThI:
MIOJIy4E€HHE ITUJIEHA U U3yUEHHUE €TO CBOMCTB.

Pacuérnrle 3amaun.

Bolunicnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Maccbl, 00b€Ma, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTa pEakIMH IO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH).

Kucnopoacoaepxamue oprannyeckue coeJMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpOeHHe, (u3nyYeckue Hu
XMMHUYECKHE CBOMICTBA (peakiuu C aKTUBHBIMHU METajslaMH, TaJlor€HOBOAOPOJaMH, TOpEHHE),




npuMeHeHue. BonopoaHele cBA3M MeX1y MOJIEKyJaMH CIUpTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoOroaToOMHBIE CHHPTHL. OTHJICHIJIIHMKOIb M TJIMLEPUH: CTpOEHHUE, (u3nueckue Hu
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIEIOYHBIMY METAJIJIAMU, KaUeCTBEHHAsI peaKiys Ha
MHOT'0aTOMHbIE cnupThl). JleiicTBUe Ha opraHu3Mm uenoBeka. llpuMmeHeHue raulepuHa u
TUJICHIJIUKOJISL.

®eHo: CTpOEHHE MOJIEKYJbl, (U3UYECKHEe M XHMHUYECKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [lpumenenue denomna.

Anpnerunsl U kemoHwvl. DopManbAeTH, aleTalbIeTui: CTpoeHHe, (U3NYecKue U
XMMHUYECKHE CBOMCTBAa (pEeakLUMU OKHCICHHMS M BOCCTAHOBJICHMs, KAauyeCTBEHHBIE PEAKIMH),
II0JIy4E€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpesieabHble KapOOHOBBIE KMCIOThl. MypaBbuHasi U YKCyCHasl KUCIJIOTHI:
cTpoeHue, (pu3nuecKkue 1 XMMHYECKHE CBOICTBA (CBOWCTBA, 00IIHE IS KJlacca KUCIOT, peaKIus
TepupUKaLMK), TONydYeHUe | npuMeHeHue. CTeapuHOBass M OJIEMHOBAs KHCJIOTBHI Kak
IIPEICTaBUTENN BBICHIMX KapOOHOBBIX KMCIOT. Mblla KaKk COJM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Morollee JeHcTBHE.

Crnoxable 2QuUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXHBIX (PHPOB.
XKupsr. I'maponus xxupos. [Ipumenenue sxupoB. buonoruyeckas posib KUPOB.

VYraeBojpl: cocTaB, KilacCU(PUKAIMS YTIEBOJA0B (MOHO-, IU- U MOIKUcaxapuisl). [moko3a —
MPOCTEHIINM MOHOCaxapuj: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHEe U XMMHUYECKHE
cBolicTBa (B3aumopelcTBue c ruapokcunom wmeau(Il), oxucieHue aMMUauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHE TIJIOKO3bI), HAXOXKJIEHUE B IPUPOE,
IpUMEeHeHHe, buosorudeckas poisib. dorocunres. Ppykro3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemionosa kak npupojHblie noauMepsl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue U XUMHUYECKUE CBOMCTBA Kpaxmaiia (THAPOJIN3, KaueCTBEHHAs Peakiys ¢ HOJJOM).

OKcIlepUMEHTAJIbHbIE METO/bl M3Y4YeHMs BELIECTB M UX MPEBpallCHU: HpPOBEIEHUE,
HAOJIOZCHNE W OIUCAHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAauyeCTBEHHBIC
peaKkMM OJHOATOMHBIX CIHUPTOB (OKMcIeHUe 3TaHoia okcuaoMm wmenu(ll)), mMHOroaromMHbIX
CcHUpToB (B3auMopelcTBue ruuepuHa c¢ rujapokcugom wmenu(ll)), ampaerngoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuzaa cepebpa(l) m ruapoxcunom wmenu(Il), B3aumoneiictBue
KpaxMmajga C HOJIOM), TPOBEJIECHUE TMPAKTHUYECKOM pabOoThl: CBOWCTBA pacTBOpa YKCYCHOMU
KHCIIOTBHI.

Pacuérnsble 3anaun.

Bbuncnenuss mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIEeCTBA WM NPOAYKTa pPEaKlIMH IO H3BECTHBIM Macce, 00BbEMY, KOJIHYECTBY
OJTHOT'O U3 MCXOHBIX BEIIECTB WU MPOJLYKTOB PEAKILINN).

A3oTcoieprKalie OpraHuuecKrue COeIMHEHMSL.

AMHUHOKHCIOTBI Kak am{QoOTepHble oOpraHudeckue coeauHeHus. Pusnyeckue u
XMMHUYECKHE CBOICTBa aMHMHOKHCIOT (HAa mpuMepe TIJMIHMHA). buomornyeckoe 3HaueHUE
aMUHOKHCIIOT. [lenTuasl.

benku kak mpupojHbIe BBICOKOMOJIEKYJSpHBIE coenuHeHus. llepBuuHas, BTOpHYHAs U
TPEeTUYHAasi CTPYyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB: THJIPOJIM3, JEHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OENIKH.

DKcIepUMEeHTaIbHbIE METObl M3YYEHHUsl BELIECTB M UX NPEBPAIICHUN: HAOIIOJCHHUE U
ONHMCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OEJKOB MpU HarpeBaHUM, I[BETHHIC
peakiu OCJIKOB.

BbicokomosiekyisipHble coeJUHEeHH

OcCHOBHbIE TOHSITHUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLMKU, CPEIHsAs MOJeKyJsapHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOJIMMEpPU3alus U MOJTUKOH IEHCAIHS.



DKcrepuMeHTaIbHbIE METOJIbI M3YYEeHHs BELIECTB W MX MPEBpallleHUui: O3HAKOMIIEHUE C
o0pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.
MexnpeamMeTHbIe CBSI3U.
Peanuzanus MeXnpenMeTHBIX CBA3EH MpH M3y4deHHH opraHnyeckoi xumuu B 10 kiacce
OCYILIECTBIISICTCS YepPe3 MCIIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHATHM, SBISIOIUXCA CUCTEMHBIMU JJIs1 OT/ICIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OOue ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBJICHHWE, HAy4YHBIH (PaKkT, THUIOTE3a, 3aKOH,
TEOpHus, aHaju3, CHUHTE3, KiIaccupuKalusg, MEePUOJUUHOCTb, HAOIIOJIEHUE, HU3MEpEHHeE,
HKCHEPUMEHT, MOACTHPOBAHUE.
®duszuka: Matepusi, SHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUIN YPOBEHbD,
BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEUIeCcTBa, (PU3MUYeCcKre BEJIUMYUHBI U IMHUIIBI
UX U3MEPEHUsI.
buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BelIECTB B opraHuszMe, (HOTOCHUHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCTBA (OCIIKH, YIIICBOIbI, JKUPHI, PEPMEHTHI).
I'eorpadusa: mMuHepasbl, TOpHBIE MOPOJbI, MOJIE3HBIE HCKOMAaeMble, TOIUIMBO, PECYPCHI.
TexHonorus: nuieBbie MPOAYKTHI, OCHOBBI PAIlMOHATLHOTO MTUTAHMSI, MOIOIIIUE CPE/ICTBRA,
JIEKapCTBEHHbIE M KOCMETHYECKHE MpenapaThl, MaTepHallbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuil aneMeHT. AToMm. Sapo aroma, HU30TOMBI. ODJIEKTPOHHAs 00OJOYKa.
DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaIH, S-, P-, 0- ameMenThl. OCOOEHHOCTH
pacnpeziesieHus: JIeKTPOHOB MO OpOUTANISAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHPUTYypalys aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomnueckas cucremMa XumMu4eckux d3yemeHToB [l U.
MenpneneeBa. CBsi3b TEPUOIUYECKOTO 3akoHAa U lleproaudecKkoil CHUCTEMBl XHUMHYECKUX
snemeHToB JI. . MenneneeBa ¢ COBpEMEHHON TEOpHEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyHnaM u neprojaM. 3HaueHHe MepUoIUUECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYEcKass CBA3b. BHIbl XMMHUYECKOW CBSI3M (KOBaJleHTHAast
HEMoJIsIpHas U TOJSpHas, MOHHAS, MeTaUlMueckas). MexaHu3Mbl 0Opa30BaHUS KOBaJCHTHOMN
XUMHUYECKON CBs3U (OOMEHHBIN W JOHOPHO-aKIeNTOpHBIN). Bomopoanas cBsizb. BameHTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKucaeHus. MIoHbl: KaTHOHBI U AHUOHBI.

BemectBa MONEKyISIpHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTANIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsTue o nucnepcHsIX cucteMax. MICTUHHBIE U KOJUIOMIAHBIE pacTBOpPbl. MaccoBast 1o
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuyeckux coenuHeHud. HomeHknatypa  HEOpPraHMYECKUX
BelIeCTB. ['eHeTnyecKass CBA3b HEOPraHWYECKUX BEIIECTB, MPUHAMIEKAIMUX K pPa3InYHbIM
KJ1accam.

Xumunyeckass peakius. Knaccupukanus XUMUYECKMX peakUuid B HEOPraHWYECKOW U
OpraHWYEeCKON XMMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaALCHUS
SHEPrUU NMPU XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3iuYHbIX (hakTopoB. OOpaTUMBIE pEaKIUu.
Xumuyeckoe paBHoOBecHEe. DaKTOpPHI, BIMSIONIME HA COCTOSIHUE XHMHYECKOTO PABHOBECHS.
[Tpunnun Jle Hlarense.



OnektponuTHdeckas aucconuanus. CuibHbIe W ciaOble JIeKTpOoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsl, HEUTpaIbHAas, IIETOUHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIUU.

DKCHEepUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M HMX IPEBpALICHUMN: JEMOHCTpPALIMS
tabmun «llepuonamueckas cucrema xumudeckux snemeHToB J[. WM. MeHneneeBa», u3ydeHue
MOJICJIe KPUCTAUIMYECKUX PEIIETOK, HAONIOACHUE W OINKMCAHUE JEeMOHCTPAIIMOHHBIX H
mabopaTOPHBIX OIBITOB (pa3joXKeHUe MEPOKCHIa BOAOPOJAa B TPUCYTCTBHH KaTaau3aTopa,
ONpeeICHUE Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO MHIWKATOpPA, PEeaKIUu
MOHHOTO OOMEHA), TPOBEACHHUE MPaKTUYECKOW paboThl «BrusHue pa3nuyHbix (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEaKIUN.

Pacuérnbie 3amaun.

Pacu€Thl Mo ypaBHEHUAM XMMUYECKUX PEAKIIHil, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pPacy€Thl C UCMOIBb30BAHUEM MTOHATHS «MACCOBAs 10J1s BEIIECTBAY.

Heopranunueckasi Xumus

Hemeramnsl. Ilonoxkenne HemerasoB B Ilepmoandeckoil cuCTEME  XMMHMYECKHX
anemenToB JI. M. MenneneeBa U OCOOCHHOCTH CTpoeHHs aToMoB. Du3nmyeckue CBOWMCTBa
HEMETAIJIOB. AJUTOTPOIHS HEMETAIJIOB (Ha IMpUMepe KUCIIOpoAa, cephl, (hochopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAKHEWIIUX HEMETAIIOB (TaJoreHOB, cepbl, a3ora, Qocdopa,
yIaepoa U KPEMHHUS) U UX COSTUHEHHM (OKCHUOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJAOPOIHBIX
COCIMHCHHMIN).

[IpumeHeHne BaXXHEHIITMX HEMETAJJIOB U UX COCIMHEHHUMN.

Merasisl. [lonoxenne metainos B Ilepruoanyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OcoOOEHHOCTH CTPOSHHUS 3JEKTPOHHBIX 000JO0YEK aTOMOB MeTayuioB. OOrmiue
¢usnveckne cBoiictBa MeTayuIoB. CIUTaBBI METAUIOB. DJIEKTPOXMMHUYECKHH psifl HANPSHKEHU
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAKHEUIIMX METAUIOB (HATPHWH, KaJWi, KaJdbIllUHd, MAarHuu,
ATFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) K UX COCTMHCHHA.

O6mue ciocoObl moydeHust MeTaioB. [IpuMeHeHre MeTanaoB B OBITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METO/bl H3YyUYEHHs] BELIECTB M UX MPEBpalleHU: H3yYEeHHE
KOJUIeKIIMU «MeTamibl M CIUTaBbDy, OOpa3lloB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3ama4, HaOIIOJIeHWEe W  ONHCAaHWE JEMOHCTPAIlMOHHBIX U  JIA0OPATOPHBIX  OIBITOB
(B3amMoJIeHicTBHE THUAPOKCHIA AJTIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOYEH, KaueCTBEHHBIC
peaxiuy Ha KaTHOHBI METAJIIOB).

PacuérHeie 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumMuu B 0OecriedeHNH SKOJIOTUYECKON, SHEPTETHUECKOM U MUIEBON 0€301MacHOCTH,
pa3BuUTUM MeauLMHBL. [lOHATHE O HaydHBIX METOAAaX IIO3HAHUS BEIIECTB M XUMHUYECKUX
peaKuuid.

[IpencraBnennst 00 OOMIMX HAyYHBIX MPHHIUIAX T[POMBIIUIEHHOTO TOJXYYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BENIECTB W MAaTEPUATIOB: BaXXHEWINE CTPOUTEIbHBIC MaTepHalIbI,
KOHCTPYKLUHMOHHBIE MaTepHallbl, KPAacCKH, CTEKJIO, KepaMHKa, MaTepuaibl ISl 3JIEKTPOHUKH,
HaHOMaTepHaIbl, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPECHHUS.

XuMHUsT U 3I0pOBbE YEJOBEKA: IMpaBWja MCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB,
MpaBmia 6€30MacHOTO MCIOIb30BaHUS MIPENapaTOB OBITOBON XMMHUU B TIOBCEAHEBHON KHU3HU.

MexnpeaMeTHbIE CBS3U.

Peanu3arust MEXNpPEAMETHBIX CBS3EH MPU M3yueHUH OOIIeH U HEOPraHWYECKOW XMMHH B
11 xmacce OCyHIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSITHH,



TaK U MOHATHH, SBISIOMUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAY4YHOTO
IUKJIIA.

OOmue ecrecTBEHHO-HAyYHbIC MOHATHS: HAyYHBIH (aKT, THMOTE3a, 3aKOH, TEOpHs,
aHalM3, CHHTE3,  KJIacCcUHUKanus, I[EepUOJUYHOCTD, HabIoIeHue, HKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.

Oduszuka: Marepusi, SHEprus, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, DHEPTETUUCCKUN YPOBEHbB, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, PU3NYECKUE BEIIMYMHBI U €IMHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, S3KOcHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEILIECTB B OPraHU3MeE.

['eorpacdus: MuHepasbl, TOpPHbIE TOPObI, TOJIE3HBIE HCKOTIAEMbIE, TOIIJIUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIIUIEHHOCTb, METaJLTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHuaoB, CEJIbCKOXO35ICTBEHHOE MIPOU3BOJICTBO, nuIeBas
MIPOMBIIIJIEHHOCTh, (apMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, JIEKTPOHHAsI MPOMBIIICHHOCTb,
HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 XUMUU HA
FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHI

@I'OC COO ycranaBiuBaeT TpeOOBaHHS K pe3yibTaTaM OCBOCHHS OOYYaIOUIMMHUCS
porpamMM CpeaHero o0mero o0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHMS
IIPOTrpaMM CPEAHEro 00IIero 00pa3oBaHMs SBJSIETCSA CHCTEMHO-/1EATEIbHOCTHBINA TOXO0I.

B cooTBeTcTBUM C CHUCTEMHO-IESATEIBbHOCTHBIM IOAXOJIOM B CTPYKTYpPE JMYHOCTHBIX
pe3yJabTaTOB OCBOCHHs TpeAMeTa «XHMHUS» Ha YPOBHE CpeaHero oOmero o0Opa3oBaHuUs
BBIJICJIEHBI CIIEYIOLUE COCTABIISAIOIINE:

OCO3HaHME O0YYAIOIIUMHCA POCCUHCKOM TPakJaHCKOH HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4Me MOTUBALUU K 00YUYEHHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIUK 0a30BON HAYKU XUMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaromuXcs PyKOBOJCTBOBAThCS B CBOCH IESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLIUMH IIEJIOCTHOH CHCTEME XUMHUYECKOTro
o0Opa3oBaHuS;

HaJIMYME TMPaBOCO3HAHMS 3KOJIOIMYECKOH KyJbTYPbl M CHOCOOHOCTH CTaBUTh LEIU U
CTPOUTH >KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS Ipeamera «XHUMHUS» [JOCTUTAIOTCS B EIUHCTBE
y4eOHOH ¥ BOCHHTATENILHOW JESITEIBbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTAMH U HJ€JIaMU POCCHICKOTO
IpaXIaHCKOro O00IlecTBa, MPUHATHIMU B OOIIECTBE HOpMaMH M IpaBWIaMHM IIOBEJEHUS,
CIOCOOCTBYIOUIMMHU MpOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHMS
JUYHOCTH 00yYaroIIuXcsl.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUs» OTpPakaloT c(HOPMUPOBAHHOCTD
ONbITa IIO3HABATEIbHOM U MPaKTUYECKOW JEATENbHOCTH OOyYaloIMXCcsl MO pealu3aluu
MPUHATHIX B OOIECTBE IEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YyYarOIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U O0S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MIPEJICTAaBICHHS O COLMAIBHBIX HOPMaX M MpaBUIaX MEXJINYHOCTHBIX OTHOILEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JIEATEIBHOCTH MIPHU CO3/aHUN YUEOHBIX IMPOEKTOB,
pelIeHnr yueOHbIX U TO3HABATENIbHbIX 33/1a4, BIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CTIIOCOOHOCTH MMOHUMATh ¥ TIPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTHKY U apTYMEHTHI APYTUX
[P aHAJU3€ Pa3IMYHbIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMU
XHMUW;

YBaXEHMsI K MpOIlecCCy TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HaOJII0AeHui,
KPOMOT/IMBBIX SKCIIEPUMEHTAIIbHBIX TTOUCKOB, TIOCTOSIHHOTO TPpyAa YYEHBIX U IPAKTHKOB,;

UHTEpPECa M IIO3HABATEJIBHBIX MOTHBOB B IOJNYYEHMM U IIOCIEIYIOIIEM aHalu3e
nH(OpMAIIUU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT0 MIOBEICHUS;



CIOCOOHOCTH OIICHMBATh CHUTYallUM, CBSI3aHHBIC C XUMHYECKUMH SBICHHSIMH, H
IIPUHUMATh OCO3HAHHBIC PEILEHUs,, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBapUIIEH C MO3UIMHA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIIEACTBUI 3TUX ITOCTYIKOB;

4) opMupOBaHNS KYJIBTYPHI 3/10POBbA:

MOHUMAaHHMSI LIEHHOCTEH 310pOBOT0 M 6€30MacHOro 00pasa KU3HH, HEOOXO0AUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DPU3NUECKOMY U IICUXUIECKOMY 370POBBIO;

COOIOICHHUS TTPaBUIT 0€30IaCHOTO 0OpAaIlleHuUs C BEIIECTBAMH B OBITY, ITOBCETHEBHOM
KU3HH U B TPYZOBOH NIEATETHHOCTH;

MOHMMAHMS [EHHOCTH MpPaBUJ WHAMBHUIAYAJIbHOTO M KOJUIEKTUBHOTO 0O€30MacHOr0
MOBEJICHUSI B CUTYALUSIX, YIPOXKAIOLIUX 3/10POBBIO U XKHU3HHU JIIOJIEH;

OCO3HAHMS MOCJIEACTBUN U HENPUATUS BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS aIKOTr oI,
HapKOTHKOB, KypeHUs);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEZOBATENIbCKOM  J1€ATENbHOCTH,
OOI1IECTBEHHO TOJIE3HOM, TBOPUYECKOHN U APYTrUX BUAAX NESATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE Yy4YaCTHE€ B PEHICHUW NPAKTUYECKUX 3aad COIHMAIHHOMN
HaIpPaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTUYECKOMY H3yuYeHHIO Mpodeccuil pa3auyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBaKEHHsI K TPYAY, JIOASIM Tpy1a U pe3yibTaTtaM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HMHIMBHMIYaJbHOH TpPaeKTOpUU 0Opa30BaHUs,
Oyaymelt mpodeccun U peann3anuu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEH K XMMUHU, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 9K0JIOrHYeCKOr0 BOCTUTAHMS:

HKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOILEHHSI K IPUPOJE, KaK MCTOYHUKY CYIIECTBOBaHMUS
’KM3HH Ha 3emiie;

MOHUMAaHHMs TJ100aJIBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM, BIUSHUS 3KOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHOM CpeJibl;

OCO3HaHMs HEOOXOJIUMOCTH MCIOIb30BAHUS TOCTUKEHUN XUMHHM JJISl pEIIEHUs] BOIPOCOB
panMoHaIBFHOIO IPUPOAOIOIb30BAHNUS;

aKTUBHOTO HENpPUATHUS JEHCTBUH, MPUHOCILIMX BpEA OKpY’Kalolled MPUPOAHON cpene,
YMEHHUSI TTPOTHO3UPOBATH HEOIATONPHUSTHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JENCTBUN U NIPEAOTBPALLATh UX;

HAIMYHAS PA3BUTOTO DSKOJOTUYECKOTO MBINUICHUS, SKOJOTUYECKOH KYJIBTYpBI, OIBITA
NeSTEeIbHOCTH  SKOJIOTUYECKOH  HAalpaBl€HHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS MMM B
MO03HABATEIBHON, KOMMYHUKAaTHBHON M COI[MAIbHON TPAaKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTHUBHO
MPOTHUBOCTOATH MJICOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOT'O TIO3HAHUS:

C(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOM NMPaKTHKH;

MOHUMaHMs CHeUu(UKA XUMHM Kak HayKd, OCO3HaHHs €€ poiu B (HOpPMUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUHN IIEJIOCTHOTO MPECTaBICHHS 00 OKPYKAFOIIEM
MHUpE KaK O €IMHCTBE MPHUPOJBl M YeNOBEKa, B TMO3HAHUHM MPHUPOTHBIX 3aKOHOMEPHOCTEH H
peleHnn mpoodIeM COXpaHEeHUs TIPUPOTHOTO PABHOBECHST,

yOeXIEHHOCTH B 0CO00H 3HAUMMOCTH XMMHHU Ui COBPEMEHHON IMBWIM3AIMH: B €&
TYMaHUCTHYECKON HaIPaBJIIEHHOCTH M Ba)XKHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepHallbHOM
KYJbTYpBI, PELICHUU TI00aTbHBIX NMPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBO,
HHEPreTUIECKOM, MHUIIEBOW M JKOJIOTUIECKON O€30MacHOCTH, B Pa3BUTUU MEIAMIIUHBI,



o0ecreyeHnn yCIIOBUM YCIEIHOro Tpy1a U 3KOJOIMYECKH KOM(POPTHOM KU3HHU KaXJI0ro YjeHa
00111ecTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJIydYaeMble 3HAHUS JUIs
aHamM3a U OOBSCHEHHUS SIBICHUI OKpY)KAIOUIETO MHpa W IMPOUCXOAALNIMX B HEM HM3MEHEHU,
yYMEHHUs JesaTh 000CHOBAHHbIE 3aK/IIOUEHHS] HA OCHOBE HayYHbIX (DAaKTOB M MMEIOLIMXCS JTaHHBIX
C LIEJIBIO IIOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSITEIIbHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELeHUs TpodiieM
B pEAJIbHBIX )KM3HEHHBIX CUTYALMSIX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIIbCKOMN N1EATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTMBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM II0 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMH
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pasiauuHblXx cdepax npodeccruoHalIbHON
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS Y4eOHOro mnpenMera «XUMHUS» Ha YpPOBHE
CpeaHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PECHUS OOYUYAIOMIMXCS MEKIUCUUIUIMHAPHBIC
(MeXITpeMeTHBIC) OOIEHAYYHbIE TOHATHS, OTPAXKAIOUIHNE IIETIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cenu(uKy METOI0B MO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEPrusl, SBJIEHHE, MPOLECC, CUCTeMa, HAy4HBIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOIIOACHNE, N3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCallbHble ~ ydeOHble  jAedcTBUs  (TO3HABaTeNbHBbIE,  KOMMYHHKAaTHBHEIE,
perynsTHBHBIE), obOecrieunBarone (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMU 00YyYaroIuXcs;

CIIOCOOHOCTh ~ OOYYalOIIUXCS ~ HWCIOJB30BaTh  OCBOCGHHBIC  MEKIUCIHMIUIMHAPHEIE,
MHUpPOBO33pDEHUYECKHE 3HAHUS U YHUBEpCalbHble ydeOHble JEHCTBHS B IO3HABATEIbHOW U
COLIMAJIBHOM ITPAKTHKE.

MerarnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIQJCHHWE YHHUBEPCAJIHHBIMH y4eOHBIMU
MO03HABATEIHHBIMHA, KOMMYHUKATHBHBIMH U PETYJISITUBHBIMU JIEHCTBUSMHU.

OBiaienne YHUBEPCAIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU 1€ CTBUAMU:

1) 6a30BbIe JIOTHYECKHE IeCTBHUS:

CaMOCTOSITENTFHO  (POPMYJIMpPOBaTh M aKTYaJIM3HpPOBATh IMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIeNIATh WENN JESTEeNbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HUX JOCTIIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTH C TOCTABICHHBIMU LEJISIMU;

WCTIOJB30BaTh TNPH OCBOSHUHM 3HAHUH MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACTATH
XapakTepHble TMpPH3HAKH TMOHATUH W YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIIUE MTOHSTHUS IS OOBSICHEHUS OTACTBHBIX (DAaKTOB U SIBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATH MMPUYNHHO-CIICICTBEHHBIE CBSI3U MEXKIy N3Y9aeMbIMHU SIBICHUSIMH;

CTPOUTBH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHUBHBIE, JEeIyKTHBHBIE, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B pPACCMAaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOYCHHUS;

MPUMEHSTH B MPOIECCe MO3HAHMS, WCIOIb3yeMble B XHMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TPe0OPa30BBIBATH MOJIENIbHBIE IPEACTABICHUS — XUMHUECKHUI 3HAK (CUMBOJ) 2JIEMEHTA,
XuMudeckas (GopMyiia, YpaBHEHHE XUMHUECKOW PEaKkIuu — TPU PEIIeHUH y4eOHBIX



IIO3HABATENIBHBIX U NPAKTHYECKUX 3a1ad, INPUMEHATh HA3BAaHHBIC MOJEJIbHBIC IPEICTABICHHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEILIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEI0BATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XHMUYECKUX pEaKLUU;
(dbopMyIHpOBATH LENU U 33Ja4d UCCIIEAOBAHMS, MCIIOJIB30BaTh MOCTABICHHBIC H
CaMOCTOSITENTbHO c(hOopMyIIMpOBAaHHBIE BOMPOCH! B KaY€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBHI

11 OPMHUPOBAHUS TUITOTE3HI 110 IPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIIaJICTh HABBIKAMHM CaMOCTOSITEJIBHOTO IUIAHWPOBAHMWSI W IPOBEIEHUS YYEHHUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM IPOLECCa, CaMOCTOSATEIBHO
IIPOrHO3UPOBATh €ro pe3yibpTar, (OpPMYIMpPOBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OMBIT YYEHHUYECKOW MCCIeIOBATENbCKON M TPOEKTHOM JEATENbHOCTH,
IPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIIbHOMY IIOMCKY METOAOB PpELICHUs
MIPaKTUYECKUX 3aj]a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B [T03HAHUSI.

3) pa6ora c undopmanueii:

OPMEHTUPOBATbCSI B  PA3JIMYHBIX HCTOYHMKAX HHGpOpMaAlMKU (HAay4yHO-IOIYJIsipHas
JuTepaTypa XUMHYECKOIO COJEpXaHus, CIpaBOYHbIE 1ocoOus, pecypcsl HMHTepHera),
aHAJM3UPOBaTh HMH(DOPMALMIO pPa3IMYHBIX BHJIOB M (OPM NPEACTABICHUS, KPUTHUYECKH
OLICHUBATH €€ JI0CTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

¢dbopMyaMpOBaTh 3aMpOChl U NPUMEHATh DPA3JIMYHbIE METOAbl IPU IIOUCKE U OTOOpE
uHpopMaluu, HeOOXOJUMOH JUIsl BBIIOJIHEHUS YUeOHbIX 3a7a4 ONPEeIEHHOIO THIIA;

IpUOOpeTaTh ONBIT MCIOJIB30BaHUsS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUH U
Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIBHYIO (OPMY TpEACTaBICHUST HHPOPMALUHU (CXEMBI,
rpaduku, 1uarpaMmsl, TaOJIMLbL, PUCYHKU U JPYTHE);

UCIIOJIb30BAaTh HAy4YHbIM S3bIK B KauecTBE CpEJICTBA IpH padoTe ¢ XUMHUYECKOH
uHpopMalMel: TNPUMEHATh MeXNpeAMeTHbIe ((u3ndeckue M MaTeMaTH4ecKue) 3HaKU MU
CUMBOJIBI, (hopMyIbl, aOOpeBUATYpbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIIISTHOCTH.

OBnajgenne yHuMBepCaJbHBIMA KOMMYHUKATHBHBIMH ACHCTBUAMM:

3aJjaBaTh BOMPOCHI M0 CYIIECTBY OOCYX/J1aeMOW TeMbl B XOJ/i€ AMAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh WJEH, (OPMYJIHPOBATh CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BBINOJIHEHUS
IIPEIOKEHHON 3a/1auH;

BBICTYIIaTh C MpPE3EHTallMell pe3yJIbTaTOB IMO3HABATEJIIbHON JEATENbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHMKAaMH IIPpU  BBIIOJIHEHMM XHMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOW pabdoThl MO MCCIEAOBAHHUIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro mpoekTa U (OpMyJIHMpOBaTh BBIBOABI IO pE3yJbTaTaM MPOBEIEHHBIX
HCCIIEIOBaHUM MyTEM COTJIaCOBAHUS MTO3ULIUHI B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMHU.

OByageHne yHHBeEPCAJIbLHBIMHU PEryJIATHBHBIMH JeHCTBUAMMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh M OCYLIECTBIISATH CBOIO MO3HABATEIBHYIO JIEATEIbHOCTD,
orpenensas e€ eI M 3aJa4d, KOHTPOJIMPOBATH M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npearaeMplii aaropuT™M AEMCTBUI MPHU BBHITOJHEHUU YYEOHBIX U HCCIEAO0BaTEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIIOCOO UX peIIeHUs ¢ YUETOM MOJTYUYEeHUsI HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUX;

OCYIIECTBIATh CAaMOKOHTPOJb CBOEM JEATEJIBHOCTH Ha OCHOBE CaMoOaHalIW3a H
CaMOOIIEHKH.

HNPEIMETHBIE PE3YJbBTATDBI

10 KJIACC



IIpenmeTHble pe3yabTaTbl OCBOEHUS Kypca «OpraHudeckass XHMHUS» —OTPa)aroT:
C(OPMHUPOBAHHOCTh NPEICTABICHUNH O XMMHUYECKOM COCTABIIAIOLIEH €CTEeCTBEHHO-
HAyYHOM KapTHHBI MHUpPA, POJIM XMMHUU B TO3HAHWUHU SBICHUH TPUPOABI, B (OPMHUPOBAHUHU
MBILIUIEHUS] U KYJbTYpbl JMYHOCTH, €€ (YHKIHMOHAJIBHONW TI'PaMOTHOCTH, HEOOXOAMMOM IS
pelIeHs] TPAKTUYECKUX 337ad W HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIICHUS K CBOEMY

3JI0POBbIO U MPUPOJIHON CpPEIE;

BJIQJICHHE CHUCTEMOHl XWMHYECKHMX 3HAHMUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIIHE
HNOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J04YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTD,
AJIEKTPOOTPHUIIATEILHOCT, XWMHUYECKasi CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpallléHHas), MOJb, MOJISIpHas Macca, MOJSpHBIH 00BEM, YIVIEPOAHBIM  CKelleT,
(GbyHKUIMOHANBHAS TPYINA, PaaAWKal, U30MEpHs, M30MEpPbl, TOMOJIOTUYECKUNA psiA, TOMOJIOTH,
YIJI€BOAOPOAbI, KUCIOPOA M a30TCOJAEpKaIUe COCIUHEHUs, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHNUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHUS OPTaHUYECKUX
BemectB A. M. DbyTiepoBa, 3akOH COXpaHEHHsS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHHS, JICKAIIUE B OCHOBE NMOHUMAHHSA
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DaKTOIIOTHYECKUEe CBEJCHUS O CBOICTBAX,
COCTaBe, MOJYyYCHUU U 0€30IaCHOM HCIOIh30BAHNH BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IIPAaKTUYECKOM IesTeTbHOCTH YelIOBEKa,

c(OPMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHbBIC MPU3HAKH MMOHATUH, yCTaHABINBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSATHS IIPH OMMCAHUK COCTaBa, CTPOCHUS U
IIPEBpAILEHUI OPraHUYeCKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHHU HCIIOIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsl COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (GOpMysl OpraHUYECKUX BEIIECTB
Y ypaBHEHHMI XUMHUYECKUX PEAKIIMiA, N3rOTABIMBATh MOJIEIN MOJIEKYJI OPTaHHYECKHX BEUICCTB
JUI WITFOCTPALMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIICKHOCTh U3yUYSHHBIX OPraHHYECKUX
BEIIECTB IO HX COCTaBYy U CTPOCHHUIO K OIpPEAeIEHHOMY KIAcCy/Tpynne CoeIuHeHUN
(YrmeBomopoasl, KHCIOpOJ W a30TCOACpIKAIINE  COCIUHEHHS, BBICOKOMOJICKYISIPHBIC
COCIMHEHMs), TaBaTh MM Ha3BaHWs 1Mo cuctemaruueckoit HomeHkinarype (IUPAC), a Takxke
MPUBOANTH TPUBHAIBHBIC HAa3BaHUS OTACIBHBIX OPTaHUYECKUX BEIISCTB (ITHIICH, MPOIHIICH,
alleTWIICH, JSTHJICHTJHMKOIb, TIHIEPHH, (QeHos, (HopManbIeTui, ameTanbIeThui, MypaBbHHAs
KHCJIOTa, YKCyCHasi KHUCJIOTa, OJEMHOBAasl KUCJIOTa, CTEapHHOBAas KHCJIOTa, TIII0K03a, (PpyKTo3a,
KpaxMaJl, IeJUTI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEAENATh BUABI XMMUYECKOH CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OAMHAPHBIEC U KPaTHbBIE);

Cc(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH IOJOKEHHUS TEOPUU CTPOEHUS OpPraHMYECKHX
BemectB A. M. ByTiepoBa ayis 0ObSICHEHHUS! 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHs MAaCChl BEILIECTB;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (U3HYECKHE W
XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEJICTABUTENEH pa3IMYHBIX KIACCOB OPTaHUYECKUX BEILECTB
(MeTaH, 3TaH, OSTWJICH, MNPONWIEH, areTwieH, OyrammeH-1,3, mermnOyraawen-1,3, OeHso,
METaHOJI, 3TaHOJ, ATUJICHIJIMKOIb, TIIMLEPUH, (HEHOJ, aleTanbIeru]l, MypaBbHHas U YKCYCHas
KHCJIOTBI, TIIOKO3a, Kpaxmaj, IIeJUTI0JI03a, aMHHOYKCYCHas KHCIIOTa), HJUTIOCTPHPOBATH
TEHETHYECKYIO CBSI3b MEXAY HUMH YpaBHEHHSIMHU COOTBETCTBYIOIIMX XUMHYECKHX PEaKLUi C
WCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb WCTOYHHKH YIJIEBOJOPOIHOIO ChIPbs
(HedTb, TPUPOIHBIM Ta3, yroyib), COCOOBI MX MEepepadOTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOAYKTOB IepepadoTKH;



c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchbl, 00bE€Ma, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa pEakUUd MO HU3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIINH);

c(hOpPMUPOBAHHOCTh YMEHHH BJIQJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, UCIHOJIb3YEeMbIX B XHUMHHM TPU H3YYECHUU BEIIECTB U XUMUYECKHUX SIBICHUH
(HabnrofeHue, UW3MEpEeHUe, HSKCHEPUMEHT, MOJEIUPOBAHKE), HCIOIb30BaTh CUCTEMHbIC
XUMUYECKUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaILUSIX, CBSI3aHHBIX
C BEUIECTBAMHU U UX PUMEHEHHEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIFOAATh MpPaBUiIa MOJIb30BAHUS XUMHUYCCKOW TOCYA0H U
nabopaTtopHbIM 000pyAOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHSMH T10 BBIITOJIHEHUIO T1a00paTOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh U BBIMNOJIHATH XUMUYECKUH OSKCHEPUMEHT
(mpeBpallleHrsT OpraHUYECKUX BEIIECTB MPU HAarpeBaHUU, MOJYUYEHUE STUICHA U WM3YUYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC PEAKIMM OPraHWYecKUX BEUIECTB, JeHATypalus OelIKOB Ipu
HarpeBaHWH, [[BETHBIC PEAKIIMU OCJIIKOB) B COOTBETCTBHH C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu o0pallleHuu ¢ BEelIeCTBaMU U JaOOpaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATH PE3yIbTAaThI
XUMHUYECKOTO HKCIIEpUMEHTa B (opme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pPEaKIUA U
(dbopMynHUpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHUH KPUTHYCCKU AHAIM3UPOBATH XHUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMY0 U3 Pa3HbIX HCTOYHUKOB (CpelicTBa MaccoBoi uHpopmaiu, IHTepHeT u ApyTrux);

c(OPMUPOBAHHOCTh YMEHHUI COOJIOATh MpaBWIa DKOJOTHYECKH IIeJIeCO00Pa3HOro
MOBEJCHUA B OBITY U TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsI CBOETO 3/I0POBbI U
OKpY’Karollled MPUPOJHOM cpelibl, OCO3HABaTh OMACHOCTh BO3/JECWCTBUS HA JKUBBIE OPraHU3MBbI
ONpeleEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszatens [I/JIK, noscHsaTe Ha
puMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YEJIOBEKa;

JUIsl O0Yy4aroIMUXCs C OrPAHMYCHHBIMHA BO3MOXXHOCTSIMU 37I0POBbS: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUH;

JUISL CHETBIX W CHA0OBUAAIIMX OOyYaOIIMXCA: YMEHHE HCIONb30BaTh peinbedHO-
TOYEYHYI0 cucTteMy o0o3HaueHui JI. bpaiins muist 3anrcu XuMudeckux GopMmy.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudeckas XUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUM: O XUMHUYECKON COCTABISIONMICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJM XMMHHM B TIO3HAHWH SIBICHUN NPUPOABI, B (OPMHUPOBAHUU
MBIIUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAJIbHONW TI'PAMOTHOCTH, HEOOXOAMMOW st
pelleHrs TPAaKTHUYECKUX 3a/ad U DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IIPUPOTHON Cpeie;

BJIAJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIOJATarolIne
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3IeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKyJa, MOIlb, MOJSPHBIA O00BEM, BaJCHTHOCTh, DJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHs, XHMHUYCCKasA CBi3b (KOBaJ'IeHTHaSI, MOHHas1, MCETalJIM4YCCKasd, BOHOpOJIHﬂ?I),
KpUCTAJUIMYECKasi  pemI€rka, TUMBl XUMUYECKUX  pPEaKUUd, pacTBOp, DIEKTPOJIMTHI,
HEDIJICKTPOJIUTHI, AIEKTPOJUTHUYECKAS IUCCOIMAIINS, OKHCIUTENIh, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOH  peakllud, XUMHUYECKOe paBHOBECHE); TEOpUM M  3aKOHBI  (TeopHs
AJIEKTPOJUTUYECKON AWccolManuu, mnepuoandeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS DHEPTUU MPU XUMHUUYECKUX
peaKHI/ISIX), 3aKOHOMECPHOCTH, CUMBOJIMYECKHH S3BIK XUMHHU, MHUPOBO33PCHUYCCKUC 3HAHUA,
JieXxalnire B OCHOBE MOHUMAaHUsSI IPUUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUH,



(akToNoruuecKue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYyUYEeHUH U OE30MacHOM HCMOJIb30BaHUU
BOXHEUIIIMX HEOPTaHNYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM 1eSTEIFHOCTH YEIOBEKa,;

c(OPMHPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBIC NMPU3HAKH MMOHATUH, yCTaHABINBAThH
UX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATHSA IPH ONMCAHUM HEOPTaHMYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
¢dbopMya BeIIECTB M ypaBHEHHH XMMHUYECKHX PEAKIMH, CHCTEMATUYECKYI0 HOMEHKIATYpY
(IJUPAC) u TpuBHagbHBIC Ha3BaHHS OTAEIbHBIX HEOPraHHYECKHUX BEINECTB (yrapHbI Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HETall€Has W3BECTb, NUThEBas COJA, MUPUT U
JpyTHe);

c(OPMHPOBAHHOCTH YMEHUH ONPEEIATh BAICHTHOCTD U CTETICHb OKUCICHUSI XUMHYECKIX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJl XUMHUECKOH CBs3H (KOBaJCHTHAsI, HOHHAs,
METaJIJINYECKasi, BOJOPOAHAs]) B COEIMHEHUAX, TUI KPUCTAUIMUECKON DPEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsSpHasi, MOHHAs, MeTa/lIndyeckas), XapakTep Cpelbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCIMHEHNUI;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJUICKHOCTh HEOPTaHUYECKHX BELIECTB
10 MX COCTaBY K OIPENeIIEHHOMY KJIacCy/TpyNIe COeTMHEHUH (IIPOCThIE BEIECTBA — METAILIBI U
HEMETAaJlJIbl, OKCUJIbI, OCHOBAHHUS, KHUCIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpBIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenzaeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMAaTHU3HUPYIOIIYIO, OOBACHUTEIbHYIO H
IIPOrHOCTUYECKYIO (PYHKIIHH;

chOpPMUPOBAHHOCTh ~YMEHHMIl  XapaKTepuU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3JieMeHTOB 1—4 nepuozos [lepuoanyeckoi cuctemMbl XUMHUUECKHUX AieMeHToB J1. U.
MeHeneeBa, HCHOJB3YsA MOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIH», «IHEPreTUUCCKHUEC
YPOBHH», OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHUMHUYECKHX JJIEMEHTOB W UX
COEIMHEHMH 10 nepuogam u rpynnam llepuoauyeckoit cucremMbl XUMUYECKUX 3aeMeHToB Jl. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHMCHIBaTh) OOIIME XHMHYECKHE
CBOMCTBa HEOPraHWYECKUX BEIIECTB pA3IUYHBIX KJIAccOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBA3M MEXJIy HEOPraHMYECKHMH BEIIECTBAMU C IIOMOLIBK YPAaBHEHMMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULMPOBATh XMMUYECKHE DPEAKLUHU IO Pa3IMYHbIM
npu3HaKaM (YUCIIly W COCTaBy pearupyrouux BeHIECTB, TEIIOBOoMY d(dekTy peakuuw,
W3MEHEHMIO CTETIeHEeH OKUCIIEHHS 2JIEMEHTOB, 00PaTUMOCTH peaKIiH, yYacTHIO KaTalln3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEAKIIUN Pa3IMYHBIX TUIIOB, MTOJIHBIE
U COKpAIllEHHbIE YpaBHEHMs peaklMii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAyT A0 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKLUH, IOITBEPKAAIONINE KauyeCTBEHHBIN
COCTaB pa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pACIO3HAaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUN PAaCKpPbIBATh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuii IocpeICTBOM COCTaBIEHHS 3JIEKTPOHHOTO OajaHca STUX peaKIuil;

c(OpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3zaeiictus (nmpunuui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XWMHUYECKHE IPOIIECCHI, JIeXKallhue B
OCHOBE IPOMBINIJIEHHOTO MOJIYYeHUs CEPHON KHUCIOTHI, aMMHaKa, a Takxke c(opMHUpOBaHHOCTH
NpeCTaBIeHUH 00 OOIMX HAay4HBIX HNPUHIMIAX M JKOJIOTHYECKHX MpoOiIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIECHUS C MCIOIb30BAHUEM MOHSITHS
«MaccoBasi 0Nl BELIeCTBAa B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B IMPU XUMHYECKUX



peaKIMsIX, Macchl BEIIECTBA WIM 00BEMA Ta30B MO M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOIO U3 YUYacCTBYIOIIMX B PEAKLMU BELIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPALLICHHUS U COXPAHEHHUS SJHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIFOAATh MpaBUiia MOJB30BAHUS XUMHUYECKOW TOCYA0N U
na0opaTOpPHBIM 000PYAOBaHUEM, A TAK)KE MPaBHIIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKLHSIMH IO BBIIOJIHEHUIO J1a00paTOPHBIX XMMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IIJJAHUPOBAaTh M BBHINOJIHAThH XUMHUYECKUH SKCIIEPUMEHT
(paznmokeHue TMeEpoKcHIa BOAOPOJAa B MPUCYTCTBUM KaTallu3aTopa, OMIPEICIICHHUE CpEbl
PacTBOPOB BEIIECTB C TIOMOIIBIO0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOHM peaklMH, peakiud HOHHOTO OOMEHa, KAaueCTBEHHbIC pPEaKIMHU Ha
cynbdar-, kKapOoHaT- U XJIOPHUA-aHHOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIIEPUMEHTAIbHBIX
3amay mo temMaM «Mertamiby U «Hemeramnbl») B COOTBETCTBUM C TMpaBUJIAMH TEXHUKU
0€30MacHOCTH MPH OOpAIEHUH C BEIIECTBAMHU U J1a00OpPaTOpHBIM 000PYI0BAaHHEM, IPEICTABIIATh
pe3yNbTaThl XMMHUYECKOTO JKCIepuMeHTa B ¢GopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIUX
peakmmii 1 GOpMYIHPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB,

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMAIIHUIO,
MOJTy4yaeMyl0 W3 pa3HBIX HCTOYHHUKOB (CPEACTBa MAacCOBOH KOMMYHHUKaluu, MHTepHET W
APYTHX);

c(OPMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBuia ASKOJOTHYECKH IEIecO00pa3HOro
MOBEACHUA B OBITY U TPYAOBOH MAESITENBHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbS H
OKpY’Kalomie MPUPOJHON Cpedbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha YKUBBIC OPTraHU3MbI
onpeAenéHHBIX BEIecTB, MoHMMasi cMbich nokasarens [1J[K, moscHaTe Ha nmpumepax crnocoObl
YMEHBIICHUS U MPEIOTBPAILECHHS X BPETHOTO BO3ACUCTBHUS Ha OPTaHU3M YEIOBEKA;

U O0YYarOIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBbSI: YMEHHE TPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMUS BEIIECTB M XUMHYECKHX SIBICHUI;

JUIS  CHENbIX M CIA0OBUAAIIUX OOYYalOUIMXCSA: YMEHHE HCIOIb30BaTh pelbeHO-
TOYEYHYIO cucTeMy o0o3Hadyenuii JI. bpaiins nist 3anucu XxuMudeckux GopMyl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jie/ioB U TeM MPOrpaMMbl Koutpous | TIpakriye JaeKTponHbIE (LHPPOBHIE)
n/n Bcero HbIE CKHe o0pa3oBaTe/IbHbIE peCypChl
padoThbI padoThbI
Paznea 1. TeopeTudyeckue OCHOBbI OPraHU4eCcKO XUMHU
IIpenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHS OPraHUYECKUX COeTuHEHHI A. M. 3 1 0 https://resh.edu.ru/subject/29/
byrneposa
Hroro no pazueny 3
Paznen 2. YrieBoaopoasl
https://resh.edu.ru/subject/lesson/6151/mai
2.1 [IpenenbHBIE YIIEBOJOPOIBI — aJIKAHBI 2 0 0 n/
HenpenenbHbie YIIIEBOIOPOIbI: ATKEHBI, https://resh.edu.ru/subject/lesson/5412/start
2.2 6 0 1
aJIKaIueHbl, AIKUHBI /212563/
https://resh.edu.ru/subject/lesson/5412/start
2.3 ApomaTudeckue yriaeBogopoabl 2 0 0 1212563/
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX https://resh.edu.ru/subject/lesson/5412/start
2.4 3 1 0
nepepaboTka [212563/
Hroro no pasneny 13
Pasnen 3. Kuciopoacoaep:kamue opranHudeckKue coelnHeHus
https://resh.edu.ru/subject/lesson/4769/start
/150550/
31 Crmpter. denon 3 0 0 https://resh.edu.ru/subject/lesson/5727/start
[150577/
Anpaeruapl. KapOoHOBBIE KUCTOTHI. CIIOKHBIC https://resh.edu.ru/subject/lesson/4776/start
3.2 7 0 1
3¢upsI 150604/
https://resh.edu.ru/subject/lesson/6150/start
3.3 VrieBoast 3 0 0 /150687/
https://resh.edu.ru/subject/lesson/5413/start



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/

/150714/

Hroro mo pazneny 13

Pasnen 4. A3oTcoaep:xaniue OpraHnyecKue coeTuHeHust

41 AMMHEL AMIHOKHCIOTEL Bkt 3 0 0 https://resh.edu.ru/subject/lesson/4743/start
1150742/

Hroro mo pazneny 3

Pa3jien 5. BoicokoMoJieKy IsipHbIe COeTHHEHUsT

51 Mnactmaccsr, Kayayxu. Bomokia 9 1 0 https://resh.edu.ru/subject/lesson/6095/start
/150823/

Uroro no pazueny 2

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2

11 KJIACC

KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3/1esioB U TeM NPOTrPaMMbl Koutpoan | IlpakTuye JnexTponubie (1nPpoBLIe)
n/u Bcero HbIe CKHUe o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3nen 1. Teoperuueckue 0CHOBBI XMMHU
Crpocrue atomos. Ilepuonuieckii 3akoH 1 https://resh.edu.ru/subject/lesson/6479/start

1.1 [lepnonnueckas cucreMa XUMUYECKUX 3 1 0

/150989/
sneMenToB . 1. Menneneepa —_

1.2 CrtpoeHnue BemecTBa. MHOrooOpasue BEIIeCTB 4 0 0 EtSDJ-sa/égish.edu.ru/sublect/lesson/5581/start
https://resh.edu.ru/subject/lesson/4938/start

1.3 XUMHUYECKUE PEAKIIUU 6 1 1 1151107/

Hroro o pasnueny 13

Pa3nen 2. Heopranuueckasi XuMust
https://resh.edu.ru/subject/lesson/3493/start

2.1 Meramisl 6 0 1 1151213/

2.2 Hemeramisl 9 0 1 https://resh.edu.ru/subject/lesson/5939/start



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/

151320/

CBs13b HEOPTaHUYCCKUX U OPraHuYCCKHUX

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

2.3 BEILIECTB 2 /151374/

Hroro no pazneny 17

Pa3L[e.11 3 XuMHA ¥ KU3Hb

31 T VI— 4 https://resh.edu.ru/subject/lesson/3504/start
1151485/

Uroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos 3 b
. JIEKTPOHHbIE H(PPOBBIE
Ne Tema ypoka Kourpoas, IMpakTuyeck Aara oOpa3oBaTe/ibHbIe
n/m Bcero HbIe 6 U3YYeHUs eCVDOLT
paGoTLI ue paéoTnl pecyp
1 [IpeameT opraHnuecKol XUMHH, €& 1 0 0 509 https://resh.edu.ru/subject/les
BO3HHMKHOBCHUE, Pa3BUTHE U 3HAYCHUEC ' son/6149/start/170388/
5 Teopus CTpOEHHUS OPraHUYECKUX COSTUHEHUI A. 1 0 0 9.09 https://resh.edu.ru/subject/les
M. BytnepoBa, €€ 0OCHOBHBIC TIOJIOKEHHS ' son/6149/start/170388/
3 CrapToBasi KOHTpOJIbHAs padoTa. 1 1 0 16.09
I[NpencraBnenue o KiaccuhuKaum 23.09
4 oprannveckux Bemiects. Homenkmarypa 1 0 0 ' https://resh.edu.ru/subject/les
(cucTeMaTHYecKas) ¥ TPUBHAJIBHbIE Ha3BAHHSI son/6151/start/149993/
OpPraHMYECKUX BEIECTB
: i 30.10 :
| A coras u cpoese, rowonoreomit | ; ; st e rulsubjectles
AL P son/6151/start/149993/
HPEICTABUTEIN ATKaHOB
' . https://resh.edu.ru/subject/les
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 7.10 son/5412/start/212563/
7 DTHUIICH U IPONHJICH — MPOCTEHIINe 1 0 0 14.10 https://resh.edu.ru/subject/les
NPEICTaBUTENIN AIKCHOB ' son/5412/start/212563/
8 [Mpaktuueckas padora Ne 1. «Ilomydenue 1 0 1 21.10 https://content.edsoo.ru/lab/s
ITUJICHA U U3YYCHHUE €r0 CBOWCTB» ' ubject/4/
- - 28.10 :
el NN R
1o 2Oy v son/5412/main/212567/
pe3uHbI
: 11.11 :
10 f‘(ﬁ::;’;iggﬁ;ﬂ gcoieH:rilfg{CT_poeHm’ 1 0 0 https://resh.edu.ru/subject/les
) raecKan pAL: Al son/5412/start/212563/
MPOCTEHIIHIA TPECTABUTEND aAJTKHHOB
11 | BeruucieHus no ypaBHEHHIO XUMHYECKON 1 0 0 18.11 https://yandex.ru/video/previ



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://yandex.ru/video/preview/7288087213623960404

peakiuu ew/7288087213623960404
) https://resh.edu.ru/subject/les
12 | Apensr: 6eH301 ¥ TONTy0d. TOKCHYHOCTH apEeHOB 25.11 son/4775/start/150494/
13 I'enetnyeckas cBs3b yriieBOJOPO/IOB, 512 https://www.youtube.com/w
NPHUHAIICKAIINX K Pa3IMIHBIM KlIaccaM ' atch?v=18GKghHjex8
: 9.12 :
o | o ot
PHPOA Y ’ s0n/6148/start/170461/
He(Th M MPOAYKTHI €€ epepadoTKU
: 16.12 :
5 | I o rrewmopor
bepos o ’ s0n/6148/start/170461/
He(Th U MPOAYKTHI €€ mepepadoTKu
16 KouTponbHas padora o pasjeny 93,12
«YTIIeBOAOPOIBI»
17 [IpenenbHbBIC OJHOATOMHBIC CITUPTHI: METAHOJI U 13.01 https://resh.edu.ru/subject/les
aTaHo). BomopoaHas cBs3b ' son/4769/start/150550/
18 MHOroaTOMHBIE CITUPTHI: STHICHIIIMKOIb U 20.01 https://resh.edu.ru/subject/les
TIUIEPUH ' son/4769/start/150550/
19 DeHOI: CTPOSHHE MOJIEKYJIbI, (PU3NIECKUE U 2701 https://resh.edu.ru/subject/les
XMMHUYECKHE CBOWCTBA, IPIMEHEHUE ' son/5727/start/150577/
20 Anbaerunsl: GOpMaNIbICTHT U AllETabICTUI. 3.02 https://resh.edu.ru/subject/les
Aneron ' son/4776/start/150604/
21 OHHOOCH.OBHHG MPE/CIEHEIC KaPOOHOBIC 10.02 https://acetyl.ru/f/0060.php
KUCIIOTBI: MypaBbHHAs U YKCYCHAsI
99 [Mpaktuueckas padora Ne 2. «ColicTa 17.02 https://content.edsoo.ru/lab/s
pacTBOpa yKCYCHOM KHCIOTBI» ' ubject/4/
93 CreaprHOBasl M1 OJICHHOBAsI KUCIIOTHI, KaK 94.02 https://www.youtube.com/w
HPEICTABUTENN BBICIIUX KAPOOHOBBIX KHCIIOT ' atc
24 MBpl1a Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, 3.03 https://resh.edu.ru/subject/les
HAX MOIOIIEE NEUCTBHUE ' son/5952/main/150635/
10.03
CHOPKHEIC DGHPEI KaK NPONSBOIIEIC https://resh.edu.ru/subject/les
25 | KapOOHOBBIX KHUCIIOT. [ HAPOITU3 CITOKHBIX

3¢upos

son/5952/main/150635/



https://yandex.ru/video/preview/7288087213623960404
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://acetyl.ru/f/o060.php
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://www.youtube.com/watc
https://www.youtube.com/watc
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

Kupsl: rugponus, npuMeHeHnue, OnoioruyecKkas

https://resh.edu.ru/subject/les

26| o xmpos 1 17.03 son/5952/main/150635/
: 31.03 :
e 1
P ' ’ son/6150/start/150687/
bpykTo3a, caxaposa
98 Kpaxmai u nemiroio3a Kak mprupo/HbIe 1 204 https://resh.edu.ru/subject/les
OJIUMEPBI : son/5413/start/150714/
I[Iposepounas paboTa Mo pasaemny 14.04
29 | «Kucnopojconepxaiiue opraHuuecKme 1
COCTUHCHUS
_ https://resh.edu.ru/subject/les
30 | AMUHBI: MCTHUJIAMHUH M aHWJIUH 1 21.04 son/4743/start/150742/
28.04
o AMHMHOKHCIIOTHI gaK ampoTepHbIE OPraHuIEeCKUE . https://resh.edu.ru/subiect/les
;E)GIH/IHGHI/I?I, UX OMOJIOTMIECKOE 3HAUCHHE. son/4743/start/ 150742/
CTITHIBI
32 | UroroBas KOHTpOJbHASA paboTa 1 05.05
33 belku kak mpupoiHbIC BELICOKOMOJICKYJISIPHBIC 1 12.05 https://resh.edu.ru/subject/les
COEIUHEHUS ' son/4743/start/150742/
19.05 https://resh.edu.ru/subject/les
son/6095/start/150823/
OCHOBHbI€ TIOHATHS XUMHHU : .
34 | BBICOKOMOJIEKYJISIPHBIX COEAMHEHUMN 1 https://resh.edu.n/subject/les
[TnacTMacchl, Kay4qyKH, BOJIOKHA . s0n/6152/start/150850/
> KAYHYRH, https://resh.edu.ru/subject/les
son/6152/start/150850/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

KoanuyecTBO 4acosB

DJIeKTpPOHHbIe U (pPOBbIE

Ne Tema YpoKa KOHTpOJIbH HpaKaneCK I[aTa 06pa3OBaTeJII>HI>Ie
n/n Bcero H3Y4YeHH S
ble padoTbl | He padoThI pecypcnl
1 XUMHUYECKUH d71eMeHT. ATOM. DJICKTPOHHAS 1 0 0 5.09 https://resh.edu.ru/subject/les
KOH(HTryparyst aTOMOB : son/6479/start/150989/
ITepnonnueckuii 3axoH u [lepuoanyeckas 12.09
cHCTeMa XUMMHYECKHuX 3neMeHToB /1. 1. hitps://resh.edu.ru/subject/les
2 Memnpeneesa, BX CBS3b C COBPEMEHHOU TEOpHUEH 1 0 0 son/6332/main/ 151024/
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHYECKHUX JIEMEHTOB
3 Bxomnas koHTpobHAS paboTa 1 1 0 19.09
CtpoeHue BelecTBa. XUMHUECKAs CBA3b, €8 26.09 https://resh.edu.ru/subject/les
4 BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBaJICHTHOU 1 0 0 son/5581/start/151081/
cBsi3u. BomopoHast cBs3b
BaJleHTHOCTB. DIIEKTPOOTPHIIATENEHOCTS. 3.10 _ :
3) Crenenb okucnenus. Bemecrsa MOIEKyJIIpHOTO 1 0 0 https'/lreSh'equ'rU/SUbIeCt/IeS
son/6332/main/151024/
Y HEMOJIEKYJIIPHOTO CTPOCHHS
[MonsaTHE O AUCTIEPCHBIX cHCTeMax. MICTHHHEIE 1 10.10 _ .
6 KOJUTOHMJTHBIE PacTBOPBI. MaccoBas 10715 1 0 0 https://vesh.edu. u/subject/les
son/4939/start/151134/
BEIIIECTBA B PAacTBOPE
Knaccudukanus u HoMeHknarypa 17.10
7 HEOPraHMYECKUX COeIMHEeHM. [ eHeTnUeckast 1 0 0 ' https://resh.edu.ru/subject/les
CBSI3b HEOPTAaHMYECKUX BEILECTB, Pa3IUNYHBIX son/2104/main/
KJIaCCOB
Knaccudukanus XUMHYECKUX PEaKIUii B 24.10
HEOPTraHUYECKOW U OPraHUYECKON XUMHHU. 3aKOH _ i
8 COXPAaHCHHUS MACChI BEIIECTB; 3aKOH COXPaHCHHSI 1 0 0 https://resh.edu.ru/subject/les
son/4938/start/151107/
U MPEBPAIICHUS SHEPTUH TIPU XUMUYECCKUX
peaKIusx
9 Ckopocth peakiuu. OOpaTHMbIe peaKiIHuu. 1 0 0 7.11 https://resh.edu.ru/subject/les



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/2104/main/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/2102/start/

XUMHUYECKOE paBHOBECHE

son/2102/start/
https://resh.edu.ru/subject/les

son/2103/start/
0 14.11
[IpakTuueckas padora Ne 1. «Bnusnue § hitps://content.edsoo.ru/labls
10 | paznuuHBIX ()AaKTOPOB HA CKOPOCTH XMMUYECKOM ubiect/a/
peaKIIm» bjectiz/
DrekTpoauTHYecKas quccoruanus. [lorstue o https://resh.edu.ru/subject/les
21.11
11 | BOOPOIHOM rOKasarese (pH) pactBopa. son/1518/start/
Peakunu nonHoro oomena. I'maposus https://resh.edu.ru/subject/les
OpPraHMYEeCKUX U HEOPTaHUYCCKUX BEIECTB son/1603/start/
- 28.11 )
o | Qo mermomee s
P P son/2104/start/
pacTBOPOB coJteit
KontponbHas padota o pazaeny
13 5.12
«TeopeTHyeCcKre OCHOBBI XUMUI
Mertaibl, ux nojoxenue B Ileproauueckoit 12.12
14 | CHCTEME XMMIYECKHX DJIEMEHTOB . 1. https://resh.edu.ru/subject/les
MemeneeBa 1 0COOEHHOCTH CTPOCHHS ATOMOB. son/3493/start/151213/
O61mue (hu3HYECKIe CBOMCTBA METAILIIOB
15 Cri1aBbl METAILIOB. DIIEKTPOXUMUYECCKHUH PSI/ 10.12 https://resh.edu.ru/subject/les
HaINpsDKSHUH METaJUIOB ' son/4961/start/151293/
i i 26.12 )
16 éﬁf“;;cgﬁ;?sgga;?gf::;;?ﬁg;ﬁiﬁ) https://resh.edu.ru/subject/les
PHH, > KATBIUIH, ’ son/5814/start/
U X COEUHEHMIMA
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU M UX 98.12 https://resh.edu.ru/subject/les
COeMHEHU I : son/3534/start/151266/
18 XHUMHYECKHE CBOMCTBA IIMHKA, YKENe3a U UX 09.01 https://resh.edu.ru/subject/les
COEIMHEHU I ' son/3534/start/151266/
" 16.01
Ipaxruseckas pabora Ne 2. "Pewenue https://content.edsoo.ru/lab/s
19 | sKCTIEpUMEHTANBHBIX 337129 [0 TEME ubiect/4/
«MeTtamiei»" Hpjects
20 | Hemeramnsl, ux mojoxenue B [lepronnueckoit 23.01 https://resh.edu.ru/subject/les
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https://resh.edu.ru/subject/lesson/2104/start/
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https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/subject/lesson/5939/start/151320/

CHCTEME XUMMHYECKHUX 3eMeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB

son/5939/start/151320/

du3nYecKe CBOICTBA HEMETAILIOB. 30.01 _ :
https://resh.edu.ru/subject/les

21 | AmnoTtponusi HeMETauIoB (Ha puMepe

son/5913/start/
KHCII0poJia, cephl, hocdopa u yriepoa)

99 XUMHYECKHE CBOMCTBA I'aJIOTEHOB, CEPhI M UX 6.02 https://resh.edu.ru/subject/les
COEIMHECHUI ' son/2075/start/

23 XuMuUecKre CBOMCTBa a30Ta, hocodpa U ux 13.02 https://resh.edu.ru/subject/les
COCTMHCHUI ' son/2078/start/

24 XUMHUYECKHE CBOWCTBA yIIIepo/ia, KPEMHHUS U UX 90.02 https://resh.edu.ru/subject/les
COEIMHEHU I . son/2072/start/

o5 [TprMeHeHNE BaKHEHIITUX HEMETAILIIOB U HX 9702 https://resh.edu.ru/subject/les
COCTMHEHHI ' son/5939/start/151320/
O06001IeHre U cUCTeMaTH3aIHsI 3HAHUH 110 TeMe 6.03
«Hewmeramnbry. Beraucinenus no ypaBHeHUSIM ' https://www.youtube.com/w

26 N _

XUMHUYECKHX PEaKIUi U TEPMOXUMHUYCCKHE atch?v=1qgxsl0130gU
pacuEThl
13.03
Hpaxmirieckas pabora Ne 3. «Perenne https://content.edsoo.ru/lab/s
27 | SKCIEepPUMEHTAIBHBIX 33124 110 TEME ubiect/a/
"Hemeranisi"» LOJECLS

28 [IpoBepounas padota nmo remam «MeTamib u 20.03

«Hemeramibn
3 https://yandex.ru/video/previ

29 Heopranudeckue u opraHndecKre KUCIOTHI. ew/12898604409856871256

Heopranudeckue u opraHn4ecKre OCHOBaHUS https://yandex.ru/video/previ
ew/6939051265036864393
10 :

30 AM@;;ei I;I;IGFHGHOPT r;fﬂz(;m;;:pramqecme https://resh.edu.ru/subject/les
COSAMHCHILL * CHOTHTCCRAT CBA3 s0n/4960/start/151374/
HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB

31 | UToroBast KOHTpOJIBHAs paboTa 17

39 Ponb xumun B 00ecieYeHNN YKOIOTHIECKOM, 24 https://resh.edu.ru/subject/les

SHEPTeTHYECKON 1 MHUIIEBOI 0€30MacHOCTH,

son/3504/start/151485/
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https://www.youtube.com/watch?v=1qxslO130gU
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https://content.edsoo.ru/lab/subject/4/
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https://yandex.ru/video/preview/12898604409856871256
https://yandex.ru/video/preview/6939051265036864393
https://yandex.ru/video/preview/6939051265036864393
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https://resh.edu.ru/subject/lesson/3504/start/151485/

Pa3sBUTUU MCOAUTIUHBI

e
son/3514/start/151429/
BCIIICCTB
34 Yes0BeK B MUPE BEIECTB M MAaTEPHAIIOB. XUMHSI 1 99 05 https://resh.edu.ru/subject/les
¥ 3/I0pPOBbE YEIIOBEKA ' son/3504/start/151485/
OBILIEE KOJIMYECTBO YACOB 110 I[TPOI'PAMME 34



https://resh.edu.ru/subject/lesson/3514/start/151429/
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YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumust, 10 knace/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Akmoneproe obmiectBo «M3narenscTBo «IIpocBemenuey
» Xumus, 11 knacce/ I'abpuensa O.C., O61mecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Akroneproe obmectBo «M3garenscTBo «IIpocBemnieHme»

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

1) T'opkoBenko M.IO. noypounsie pa3paborku mo xumun. 10 kiacc.

2) Tpoery6osa H.I1. IToypounbie pa3paboTku mo xumud. 1 1 kiacc.

3) T'abpuensu O.C. Xumust. 11 kmacc: KOHTPOJIbHBIE U MIPOBEPOUYHbBIC PAOOTHI K YUCOHUKY
O.C. I'abpuensna «Xumus. 11 knacc. ba3oBblit ypoBeHb»

4) Tabpuensu O.C. Xumust. 10 k1acc: KOHTPOJIbHBIE U TPOBEPOUYHBIC PAOOTHI K YUCOHUKY
O.C. I'abpuensna «Xumus. 10 knacc. ba3oBblit ypoBeHb»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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