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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHON 00pa30BaTENbHOM HPOTPaMMBI CPEIHEro OOILIETo
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBanus y4eOHOTo mpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranm3anusx Poccuiickoit denepaiinu, peaau3yrOIIUX OCHOBHBIE 0O0pa3oBaTelbHBIC TPOTPAMMBI, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3puTusa BocnuTanus B Poccuiickoit denepanun Ha niepuon a0 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOMOB K pa3pabOTKe MNpOrpamMMbl IO XHMHUH, K ONpEIeNeHHI0 OOulel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI O0YYaIOLIMXCS CpeAcTBaMHU y4yeOHoOro mpenmera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIenTyaidbHble mnojoxenus PIOC COO o
B3aUMOOOYCIIOBJIIGHHOCTH LI€JeH, COAEp)KaHMs, pe3yJlbTaToB oOO0ydeHHs U TpeOOBaHUH K YpPOBHIO
IIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJIydaeMOe BBITYCKHUKaMU 00I1e00pa30BaTeIbHOM OpraHu3alui,
SBJIETCS. HEOThEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEpPILIAIOLIUM ITAllOM peajn3aluy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYIIUMX ILIEJOCTHOW CUCTEME
XMUMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTU KacaloTCs IO3HAHHWS 3aKOHOB HPUPOIbI, (HOpMUPOBaHMS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJIOBEKa, a TAKKE HIKOJOTHYECKH OOOCHOBAaHHOTO OTHOLICHHS K
CBOEMY 3JI0OPOBBIO M MIPUPOJHON cpene. Peamm3yercss xumudeckoe oOpa3oBaHue 0OyJarOUINXCs Ha YPOBHE
cpeaHero oOuiero odpa3oBaHUs CPEJACTBAMHU yYEOHOro mnpenMeTra «XUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOIO OIpe/esieHbl B IpOorpaMMe IO XMMHUU C Y4€TOM cCHelM(UKM HAayKHM XUMUM, €€ 3HaueHUs B
MO3HAHUU TPUPOJBI U B MAaTEPUATBHOMN KU3HU OOIIECTBa, a TaKXkKe ¢ YIETOM OOLINX IeNieil U MPUHIIHUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI cpenHero ooumiero obpasoBanust B Poccuiickoit
denepanuu.

XuMHsL Kak 3JEMEHT CHCTEMbl €CTEeCTBEHHBIX HAayK HIpaer o0coOyl pOjlb B COBPEMEHHOM
LIUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bl MaTepualbHOW KyinbTyphl. OHa BHOCUT CBOM BKJIax B
(GbopMHpOBaHHE pALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJIOCTHOTO IpeAcTaBiIeHUs 00
OKpPY)KaIOIlleM MHUpE KaK O €IMHCTBE MPUPOJbl U YeOBEKa, KOTOpoe (pOopMHpyeTcs B XMMHUU Ha OCHOBE
MIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHUpPA, OCO3HAHMS B3aMMOCBSA3M MEXAY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla HEOTHEMJIEMOM YacThIO
MHUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa U JKU3HHM KaKIOro 4ieHa oOUIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJIaTeNbHasl, KaK HayKa BBICOKHX TEXHOJIOIMI HalpaBjieHa Ha pPEIICHUE
r700aNbHBIX MPOOJeM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTHYECKOM, MHILEBOM,
9KOJIOTMUYECKOH 0€3011aCHOCTU U OXPAHBI 3710POBbSL.

B cooTBercTBHU ¢ OOMMMH 1EISIMUA M TPHUHIMIIAMHU CPEIHETO 001Iero oOpa3oBaHMs COJAEpKAHUE
npeamera «Xumus» (10—11 knaccel, 6a30BbIil YpOBEHb U3YyUEHMsI) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYJIbTYPHYIO TMOJATOTOBKY OOYyYaromMXcs, HEOOXOAUMYIO MM JJisi BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisIOIUMHU TIpeIMeTa «XUMUS» SBISAIOTCA 0a30Bble Kypchbl — «OpraHuyeckas XUMHA» U
«O0mas 1 HeopraHUYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN IO HEOPTaHWYECKOW XUMHHM (C BKJIIOUEHHEM 3HAHUH K3 oOIIell XuMumn) u
oprannyeckoil xumun. dopmMupoBaHre AAHHON CHUCTEMbl 3HAHUN NMPU W3YYEHUU MpeaMeTa oOecrednBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEro MHOI000pa3usl BEIIECTB HA OCHOBE OOLIUX MOHITUH, 3aKOHOB U TEOPH
XUMUH.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckas Xumusa» n «OOLas U HEOpraHUYecKass XUMUS»
copMHpOBaHa B IPOrpamMMe 110 XMMUHU Ha OCHOBE CUCTEMHOIO MOAX0/1a K U3Y4YEHHUI0 y4eOHOro Matrepuana
U 00ycloBlieHa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHHMHA Ha ONPENENEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOd XUMHUHU BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIIACCHUYECKOU
TEOPUU CTPOCHHUS OPraHUYECKUX COCIMHEHUH, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHX M IEKTPOHHBIX
IPEJCTaBICHUN O CTpoeHuH BeulecTB. CBeeHUs 00 M3ydaeMbIX B Kypce BEIIECTBaX JAI0TCA B Pa3BUTHH —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJUHEHUH. B Kypce opraHmdeckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHBIC
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(UMKALMOHHBIX IPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOU pEaKLnu.

[To HOBBIM yTJIOM 3peHUSs B IpeaMeTe «XUMHUsA» 0a30BOr0 YpOBHS pacCMaTpUBACTCSA M3yUCHHBIN Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUN Marepuan U (aKTOJIOTUYECKUE CBEACHUS O
BEIIECTBAaX W XMMHUYECKOH peaknuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudeckas XHMHUS»
o0yJaroImuMCsl  IIPEJOCTaBIAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHME IEPHOIAMYECKOrOo 3aKOHA C
O0IIETEOPETUYECKUX M METOJIOJIOTUYECKUX TO3UIHUH, IIIy0Ke MOHATh UCTOPHYECKOE M3MEHEHHE (DYyHKITHIA
ATOTO 3aKOHA — OT 0000IIaroNIEH 10 OOBACHSIOMEH U TPOTHO3UPYIOMIEH.

Envnas cucremMa 3HaHMKM O BaKHEHWINMX BEIECTBAaX, MX COCTAaBe, CTPOEHUHU, CBOMCTBAX U
IIPUMEHEHUH, a TaKKE€ O XUMUYECKUX PEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHMS
nomnonHserca B kypcax 10 u 11 ximaccoB aneMeHTaMH coAep KaHMsI, UMEIOUIUMHU KYyJIbTYpPOJOTUYECKUN U
MIPUKJIAJHON XapakTep. DTU 3HaHUs CIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSA3M XUMHUH C IPYTMMH HayKamH,
packpbiBaloT €€ pojb B II03HABATEIbHONH M NPAKTUYECKOH JEsATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIUTAaHHUIO YBO)KEHUS K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPHM U MPAKTUYECKUX MPHIIOKEHUH XMMHUHU,
MOMOTAIOT BBIITYCKHUKY OPMEHTHPOBATHCS B OOMIECTBEHHO M JINYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX
C XMMHEH, KPUTUIECKN OCMBICIMBATh MH(POPMAIIMIO U MPUMEHATH €€ IS MOMOIHEHHs 3HAHUN, PEUICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3aJad. B 1enom copep:kaHue yyeOHOro
npeamera «XUMMs» JTAaHHOTO YPOBHSI HM3Y4EHHUS OPHUEHTHPOBAHO Ha (opMupoBaHHE y OOy4aroIIuXcs
MHUPOBO33PEHYECKON OCHOBBI /ISl TOHUMaHHUA (PUIOCOPCKUX WaeH, TAKHX KaK: MaTEepUAIBHOE €IHHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOIMCTB BELIECTB X COCTABOM M CTPOCHHUEM,
MI03HABAEMOCTb TPUPOJHBIX SABJICHUN NMYTEM JKCIEPUMEHTAa U PEUICHHs] IPOTUBOPEUYMI MEXIYy HOBBIMU
dakTaMM M TEOPETUUYECKUMH MPEANOChIIIKAMH, OCO3HAaHHUE POJIM XUMHMHU B PELIEHUH HKOJIOTHYECKUX
mpo0eM, a Takxke mpodsieM cOepexeHUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/ITaHUS HOBBIX TEXHOJIOTUH U
MaTepUasoB.

B mnnaHe pemeHus 3amad BOCIUTAHMS, Pa3sBUTHS M COLMANIM3ALMU OOYyYaroIUXCs IPHUHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPELyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUH, UMEIOIIKUX 0a30BO€ 3HAUEHUE JJIS Pa3IMYHBIX BUIOB
NeSTeNIbHOCTH: pelleHus. MpoOjeM, MOUCKa, aHaiu3a M 00paboTKM HHQOpMAIUH, HEOOXOIWMBIX IS
NPUOOPETEHUS ONBITAa MPAKTUUYECKON U MCCIEI0BaTEIbCKON JESITeNbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MTO3HAHUU XUMUH.

B npakTuke npenosaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOT'O 0o0O1Iero o0Opa3zoBaHMs, TaK U HA YPOBHE
cpenHero obmero oOpa3oBaHHs, NMPH ONPEIEIECHUU COJAEP>KATEIbHON XapaKTepUCTUKU Iiesield H3ydeHus
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpH3HAETCs (OpMUpOBAHUE OCHOB
XMMHUYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM eATeIbHOCTH YeloBeKa 1
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOW TOYKHM 3PEHMS TAaKOW MOAXOHd K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUs MTPeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMs TVIAaBHBIMU IENISIMH HM3y4eHUs HpeaMmera «XuMmus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ssBASIOTCS:

e (GopMHpPOBAHHE CHCTEMBbl XHMHYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIE OHATHS, PyHIaMEHTAIbHbIC 3aKOHbI
U TEOPUM XHMHHM, OCBOEHHE SI3bIKa HAyKH, YCBOCHME M IIOHMMAaHUE CYIIHOCTH JOCTYIHBIX



00001IeHNIT MUPOBO33PEHYECKOTO0 XapakTepa, O3HAKOMJIEHHME C HUCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE NMPEACTABICHUI O HAyYHBIX METO/AaX MO3HAHMS BEIIECTB U XUMHUYECKHUX
peakiuii, HEOOXOAMMBIX ISl TPUOOPETCHHS] YMEHHH OPHCHTHPOBATHCSI B MHPE BEIICCTB H
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKOU U MMOBCEIHEBHOMN KU3HU;

® pa3BUTHEC YMEHUW M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OOBSICHCHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301IacHOr0 00pAaIeHHSs C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHKa IeJied U 3a/1ad U3y4YeHHsl MIpeMeTa B Mporpamme
[0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHM MPUOPUTETAMHU B CHUCTEME CPEIHEro
obmiero oOpaszoBanus. CerofHs B MPENOJaBAaHUU XUMHUHU B OOJBIICH CTENEHW OTMAETCS MPEANIOUYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi OOydeHHWs, OPUEHTHPOBAHHOW HA TIOJATOTOBKY BBITYCKHUKA
o0mieo0pa3oBarelbHOM  OpraHU3alllM, BIAJCIONIET0 HE Ha0opoM 3HAHUMW, a (YHKIHMOHAILHOU
IPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHUSIMU aKTUBHOTO MOJY4YeHHs] 3HAHWM W NPUMEHEHUS UX B
peabHOM KU3HU JJI PEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpH H3y4YeHUH TpeaMeTa «XUMUsS» JOMHHHUPYIOIIee 3HaYeHUE MPUOOPETAI0T TaKue
LeJH U 33]]a41, KaK:

ajanrtanus OOy4aromMXCs K YCJIOBUSAM JUHAMHUYHO pa3BUBAIOLIErOCs MHpa, (HopMHUpOBaHHE
WHTEJUICKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa3OBaHHUIO,  COTPYAHUYECTBY,
CaMOCTOATEIILHOMY MPUHITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KM3HEHHBIX CUTYAIUsAX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y O0OYyYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIMI), HMEIOLIUX
YHUBEpCAIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJOB JIEATEILHOCTHU: PEIICHHs MpoOJeM, MOucKa, aHajiu3a U
o0paboTkn wmH(pOpMaKMKU, HEOOXOMUMBIX MJIsi MPHUOOPETECHHUsS OMBITa NEATEIHHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B TMO3HAHMM XHMHH, a TakKe A OLEHKH C TMO3MUIUNA JKOJIOTUYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTCIUICKTYadbHBIX H TBOPYECKUX  CIIOCOOHOCTEH
00yJaromuXxcsi: ClOCOOHOCTH CaMOCTOSATEIFHO MPHOOPETaTh HOBBIC 3HAHUS MO XWMHH B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSIMU, UCIIOIB30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUH IS TTOUCKA U
aHanM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIeP KaHNUS;

dbopMupoBaHHE U pa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
Ha0II0IaTEIPHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MPH
MJIJAHUPOBAHUM U MPOBEJEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroImUXcs YOeKIAEHHOCTHM B TYMAaHUCTHUECKONH HAMpPaBICHHOCTH XHUMHUHU, €&
BOKHOM POJM B PEHICHUH TIOOATBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIOIOIB30BAHUSA, MOTOJHEHUS
SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOIIIEHHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETEHHUS OIbITa UCIOJIB30BAHUS TOTYYEHHBIX
3HaHWU JJI IPUHATUSA TPAMOTHBIX PEUICHUHN B CUTYAlUSIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yuebGHOM mmaHe cpemHero oOriero obpa3zoBaHusi HpeaMeT «XUMHsS» 0a30BOr0 YpOBHS BXOIUT B
COCTaB MpeaMeTHON 0051acTu «ECcTecTBEHHO-HAYYHBIE PEMETHI.

OO01iee yuciIO 4acoB, OTBENEHHBIX JJIS M3YYEHMs] XMMHH, Ha 0a30BOM YPOBHE CPEIHEro 0OIero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 33 vaca (1 gac B
HEJISIIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenMer OpraHMYECKOM XUMHUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IIOJIyYEHUH HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpoeHHUs OopraHuyeckux coeauHeHuid A. M. ByrnepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpyKTypHbIe (JOPMYIIBI OPraHUYeCKUX BemecTB. ['omomorus, nzomepusi. XUMHU4eCKasi CBS3b B
OpPraHUYECKUX COCAMHEHUAX — ONMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBnenne o KiIacCUpUKALMM OpraHWYEeCKUX BemecTB. HomeHkiaTypa oOpraHMYecKux
COEIUHEHUI (CHUCTeMaTHyecKas) W TpUBMAJIbHBIE HA3BAHMUA BaXXHEMIINMX IPEACTABUTENEH KJIAacCOB
OpPraHUYECKUX BEILECTB.

OKcIepUMEHTAIIbHbIE METO/Ibl U3yUEHUs BELIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
OpPraHMYECKUX BEILECTB U MATEpHAIaMU Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJIOICHNE W ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBlIeHHE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN paAx. MeTaH M 3TaH — IPOCTEHIINE IPEACTABUTEIN
aJIKaHOB: (PM3NYECKHE U XMMHUECKUE CBOWCTBA (PEaKIMU 3aMEIICHUS] U TOPEHNs), HAXOXKICHUE B MIPHUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBl: COCTaB U CTPOCHHME, TIOMOJIOTMYECKMH psi. OTWIEH W NPONWIEH — IpocTeiimne
IpPEJICTaBUTENIN  QJKEHOB:  (u3Mueckue W  XUMHUYECKHME CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTalliy, OKUCIIEHUS U MOJIMMEPHU3aLlin ), IOJIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 m merunOyramauen-1,3: crpoeHue, BaXHEWIINE XUMHUYECKHE CBOHCTBA
(peaxuust nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, T'OMOJOIMYECKHH psI. AleTuiaeH — mpocTediuit
MIpE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKHUE U XMMHUECKHE CBOICTBA (peakuu THIPUPOBAHMUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benzon: coctas, cTrpoeHue, Gpu3NUECKue U XUMUYECKHE CBOMCTBA (PeaKkIMy rajJoreHUpOBaHUS
U HUTPOBAHU), MOJyY€HHE U TpUMEHeHue. Tonyon: cocmas, cmpoenue, @uauyecKue u XumuyecKue
ceolicmea (peakyuu 2an02eHUuposanus U HUMpOBanus), noaydeHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas cBS3b MEXAY YIJIEBOJOPOIaMHU, IPUHAJUIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKH YTaeBO10poAoB. IIpuponHselil ra3 u nonyrHele HedTaHble ra3sl. Hedth u eé
npoucxoxaeHne. CrnocoObl nepepaboTKH HEPTU: MEPEeroHKa, KPeKUHI (TePMHUYECKUH, KaTaJIUTUYECKUi),
nuposu3. [IpoaykTel nepepaboTku HEPTH, MX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ TIPOJIYKTHI €T0 MepepadoTKH.

DKcrepuMeHTaIbHbIE METO/bl M3YYEHMsI BEIIECTB M MX MpEeBpallleHui: 03HaKOMJIEHHE ¢ 00pasliaMu
[UIacT™Macc, KaydykoB U pe3uHbl, Komekiuu «Hedts» u  «VYromb», MoJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOT€HONPOU3BOIHBIX, MPOBEICHUE NPAKTUYECKOW palOoThl: MOJy4YeHHE STHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnebie 3anaun.

Bblunciienuss 1Mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYEeCTBa HCXOJIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJHMUYECTBY OJHOTO M3 HCXOJHBIX
BELIECTB UM MPOAYKTOB PEAKIINHN).

Kuciiopoacoaep:kamme opranmueckue coeinHeHus

[IpenensHble OJHOATOMHBIE CIHUPTHI. MeETaHON M 3TAaHON: CTPOCHHE, (U3UUYECKUE M XMMUYECKHE
CBOMCTBA (peakiM ¢ aKTUBHBIMU METaJlIaMH, TaJIOr€HOBOJIOPOJIaMH, FTOPEeHKE), TpuMeHeHue. Bogopoansie
CBSA3U MEXIY MOJIEKYJIaMH CIIUPTOB. JIeMICTBME METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.




MHOroaToMHbl€ CHUPTHI. OTWIECHIVIMKOJIb W TJULEPUH: CTPOEHUE, (PU3MUECKHE U XHMUYECKHE
CBOWCTBAa (B3aMMOJCICTBHE CO IIEJIOYHBIMU METallaMHM, KadeCTBEHHas peakiHs Ha MHOIOATOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3Mm uesoBeka. [ [puMeHenne runepruta u 3TUIIECHTIIMKOJIS.

@deHoM: CTPOEGHUE MOJIEKYINBI, (U3NYECKHEe W XUMHUYECKHe CBoicTBa. TOKCHMYHOCTH (eHona.
[Ipumenenue denomna.

Anpnerunpl U kemownvi. DOpManblIeru], aueTalblJeruja: CTpoeHHe, (u3MyecKkue M XUMHUYECKHUEe
CBOMCTBA (PEAKIMN OKUCIEHHUS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKIIMN), [T0JIyY€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE IpeNeIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAasi U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢bu3nyeckue U XMMHUYECKHE CBOMCTBa (CBOICTBa, 0oOlLIMe A Kiacca KHUCIOT, peakuus 3TepupHUKaIin),
nojrydeHue U npumenenue. CTeapuHoOBas U OJEUHOBAsI KUCJIOTHI KaK IPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. I'MApONM3 CIOXHBIX 3pupoB. Kupsl.
I'maponns xupos. [Ipumenenne xupoB. bruonoruyeckas posib KHUPOB.

VYraeBoasl: cocTaB, KiacCU(pHKAIMs yrJIeBOAOB (MOHO-, IU- W Mosucaxapujisl). [mokosa —
POCTEUIINI MOHOCaxXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA
(B3aumogpeiicteue ¢ ruppokcuaoM Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIOKO3bl), HaXOXJIEHHE B HPUPOJE, NPUMEHEHHE, OHOJOrMYecKas poJlb.
dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemironosa kak npupoaHsie noimMepsl. CTpoeHHne Kpaxmana U HeJuTo103bl. Pu3ndeckue
U XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaueCTBEHHAs! pEaKLUs ¢ HOJIOM).

DKcIepUMEHTAIbHbIE METO/Ibl U3yUEeHUs BELIECTB U UX MPEBpALlCHUi: NpoBeieHue, HabI0eHne 1
OIMCaHME JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKLIUU OJIHOATOMHBIX CIIUPTOB
(oxucnenne staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIHMIIEPUHA C
ruapokcuaom  Mmeau(ll)), anprernnoB (okHCIeHHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaom Menu(ll), B3amMopeiicTBHEe Kpaxmalla C HMOJIOM), TPOBEICHHE TMPAKTHYCCKON pabOTHI:
CBOWCTBA pacTBOPa YKCYCHON KUCIIOTHI.

Pacuérneble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLUMU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoieprkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckue coeanHenus. dusnueckne 1 XMMHUYECKUE CBOMCTBA
aMMHOKUCIIOT (Ha puMepe TIuiKHa). buonornyeckoe 3HaueHne aMMHOKHUCIIOT. [lenTu bl

benkn kak npuUpoOIHBIE BBICOKOMOJIEKYJIIpHBIE coequHEHMs. IlepBUuYHas, BTOpHYHAs M TPETUYHAA
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEITKOB: THIPOJU3, JIEHATYpallMsl, KAYECTBEHHBIC PEaKIMU Ha
OeNKHU.

DKcIepUMEHTaIbHbIE METOJbl M3Y4YEeHHUsl BEIIECTB M WX IpeBpallleHHil: HaOIoJeHHe M ONUCaHHe
JIEeMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEIKOB IPU HArpeBaHUH, LIBETHBIE PEAKIH OEIIKOB.

BbicokomosiekyisipHble cOeJUHEHUA

OcCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPHU3ALNM, CpedHsAs MoJIeKylsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U OJIMKOHICH CALHs.

DKcrepuMeHTAIbHbIE METObl U3yYEHHS BEHIECTB M UX MPEBpAllleHUN: 03HaKOMJIEHHE C 00pa3lamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanuss MeXNpeOMETHBIX CBSI3€H IpU  M3y4yeHUM opraHuudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHSTUN, TaK M MOHITHMH,
SIBJIIOIIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC MOHITHS: SBJICHUE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TCOPHUsI, aHAIIN3,
CHHTE3, KJIacCu(UKAIH, IEPUOTUNIHOCTD, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT, MOJICITUPOBAHHE.

dwusuka: MaTepus, JHEPTHsl, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, YHEPIreTHUECKUN YPOBEHb, BEUIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PHU3NUECKIE BETMIMHBI M SIUHUIIBI UX U3MEPEHUSI.

buonorus: xierka, opranu3m, ounocdepa, 0OMEH BEIIECTB B OpraHu3Me, POTOCHHTE3, OMOIOTHYCCKH
aKTUBHBIC BellecTBa (O€IKU, YIIEBOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHoyorus: mNHUIIEBBIE TPOAYKTH, OCHOBBI PAlMOHAIBLHOTO IHTaHWS, MOIIINE CPEICTBa,
JICKApCTBEHHBIC U KOCMETUYECKHE TIpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKAS XUMUSA

Teoperuuyeckne 0CHOBbI XMMHH

XUMUYeCKUH 37eMeHT. AToM. Sapo atoma, M30TOMbI. DIIEKTPOHHAS 000J0YKa. DHEPreTUYECKHe
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AeMeHThl. OCOOCHHOCTH PACIPE/ICICHHS IICKTPOHOB
0 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypaIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sneMeHtoB JI. M. Menpneneesa.
Cas13p neproanueckoro 3akoHa u [lepuoanueckoit cucrembl xuMudeckux anemeHtoB . 1. Mengaeneesa ¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX IJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIMIaM M MepuojaM. 3HaYEHUE NEPUOAMYECKOTO
3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKasi CBS3b. BHJIBI XMMHMUYECKOW CBs3M (KOBAJICHTHAsI HETOJSIPHAS U
MOJISIpHAsl, WMOHHAs, METaUIM4ecKas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM XHUMHUYECKON CBS3H
(oOMeHHBIE M JOHOPHO-aKIENTOpHBINH). BomopomHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPUIIATENBHOCTD.
Crenenb okucienus. MIoHbl: KATHOHBI M AHUOHBI.

BemecTBa MONEKyISIpHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH TMOCTOSHCTBA COCTaBa BEIECTBA.
TuIbI KPUCTAUTUYECKUX PEIIETOK. 3aBUCHUMOCTH CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBasi 4015l BEIIECTBA B
pacTtBope.

Knaccudukanuss Heopranudeckux coequHeHud. HomeHkaTypa HEOPraHMYECKUX  BEIICCTB.
['eneTnveckast CBSI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIACCaAM.

Xumudeckas peakuusa. Kimaccudukanus XUMHUYECKHX PEaKIMii B HEOPTaHUYECKOW W OPraHUYECKOM
XUMHUHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TPU XUMUYECKUX
peaKuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3yInyHbIX (hakTopoB. OOpaTuMble peakiuu. XHUMHUYECKOE
paBHOBecue. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMHUYEeCKOro paBHoBecus. [Tpunuun Jle [larense.

OnexTponuTuyeckas auccornuanus. CunbHble U cialOble AMeKTpodauThl. Cpega BOAHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpaibHas, HIEJI0YHasl.

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

DKCNEepUMEHTAIBHBIE METOJbl HM3YYCHHsI BEIIECTB M WX TMPEBpAIICHUI: JEMOHCTpaIus TaOIuIl
«Ilepuoguueckass cucrema xumuueckux osaemeHtoB JI. M. MenneneeBa», wu3yueHue Mojenen
KPUCTANTMYECKUX PEHIETOK, HAOMIOJIEHHE M ONHMCAHHE JEMOHCTPAllMOHHBIX U JIA0OPATOPHBIX OIBITOB
(paznoxeHue MepoKCcuia BOJOpoa B MPUCYTCTBUM KaTalnu3aTopa, OMpe/eieHuE CPEeIbl PACTBOPOB BEIIECTB
C TIOMOIIIbIO YHUBEPCAIBHOTO MHIUKATOPA, PEAaKIIM HOHHOTO OOMEHA), MPOBEEHNE MPAKTHIECKON PabOThI
«BnusHue pa3nuyHbIx GaKTOPOB HA CKOPOCTh XUMHUUYECKON peaKiiumy.

Pacuérnpie 3amaumn.



Pacuérbl o ypaBHEHUSIM XMMHUYECKUX PEAKIIH, B TOM YHCIIe TEPMOXUMHUECKHUE PACUEThI, pacU€ThI C
MCIOJIb30BaHUEM TIOHATHUS «MACCOBAst OISl BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenue HemeraioB B Ilepuoandeckoil cucreMe XUMHUYECKUX diemeHToB [ H.
MenzaeneeBa M OCOOEHHOCTH CTpOEHHS aromMoB. (DU3NYECKHUE CBOWCTBA HEMETAJUIOB. AJIIOTPOIHUS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETa/UIOB (TaJIOTEHOB, Cepbl, a3oTa, (ocdopa, yriaepoma u
KPEMHHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUMHEHUN).

[IpumeHeHne BaXXHEUIIIMX HEMETAUIOB U UX COCAMHEHUN.

Mertamubl. Ilonoxxkenue MetaiioB B Ilepuogmyeckoid cucreme xumuyeckux asnemeHtoB J[. U.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YeK aToMoB MeTayuioB. OOmme Qusuveckue
cBoiicTBa MeTasuioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM sl HATPSHKEHUH METaIIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHUIIINX METAIJIOB (HATPUH, KA, KAJIbIMK, MarHUH, aTIOMHUHHUM, ITUHK,
XpOoM, JKeJe30, Me/ib) U UX COeITMHEHUM.

O6mre ciocoObl oy4eHust MeTayuIoB. [IpruMeneHe MeTauioB B ObITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJBI H3Y4YEHHUs BEHIECTB U HMX MPEBPAIECHUN: H3Y4YCHHE KOJUICKIIUU
«MeTamnel W CIUIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE JKCIEPUMEHTANbHBIX 3a/ad, HaONIoJIeHUuE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJAEWCTBHE THUIPOKCHUIA ATIOMUHUS C
pacTBOpaMH KUCJIOT U IIEI0UYeH, KaYeCTBEHHbBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnpie 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHYECTBY BEIIECTBA, MAcce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOIUYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponb xumun B o0ecrieueHrun 3KOJIOTUYECKOM, SHEPreTHYeCKON U MUILEeBON 0€30MacHOCTH, Pa3BUTHHU
MeaunuHbl. [loHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMUUYECKUX PEaKIU.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO MOJYyYEHUs BAXKHEUIIIUX BEUIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEPUATIOB: BAXKHEHIITUE CTPOUTEIIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpaCKH, CTEKJIO, KEpaMHMKa, MaTepUasbl JJIs 3JIEKTPOHUKH, HAHOMATepUasbl, OPraHUYECKUE U
MUHEpabHbIE YI00peHUsI.

XuMHsi U 370pOBbE YETOBEKA: MpaBWja HCIIOIH30BaHUS JICKAPCTBEHHBIX IIPENaparoB, MpaBHiia
0€301acHOT0 UCIOJIb30BaHUS MTPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMETHBIX CBSI3€i Mpu M3ydeHHH 0o0IIed U Heopranudeckoil xumuu B 11 kmacce
OCYIIECTBJISIETCS. Yepe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHATUM,
SIBJISTFOLITUXCST CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN (hakT, TUTIOTE3a, 3aKOH, TEOPHs, aHAllU3, CUHTE3,
KiaccupuKalus, IepuoAUYHOCTb, HAOIIOIeHIE, SKCIIEPUMEHT, MOJISTUPOBaHHE, U3MEPEHHE, SIBIICHUE.

®dusnka: Marepusi, OJHEpPrusi, Macca, aTroM, OJJEKTPOH, TMPOTOH, HEHUTPOH, WOH, H3O0TOI,
PaINOaKTUBHOCTh, MOJIEKYJIa, YHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSTHUE
BelecTBa, (PU3NUECKIe BETUYHHBI U €TUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kinerka, opraHusM, SKOCUCTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI, BATAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHonmorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepUajoB, CETbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHINEBAs MPOMBIILIEHHOCTh, (hapMarieBTHUecKas
MPOMBIIIICHHOCTh, TPOM3BOJCTBO KOCMETHYECKUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TTPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMLI 10 XMMHMKU HA bBA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHSA K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IPOrpamMm
cpenHero obiiero oopa3zoBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeIMETHBIM). HaydHo-MeTonu4yecKkoit
OCHOBOH U1 pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IMPOTPaMM CpeIHEro o0miero oopazoBaHus
SBJIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cooTBETCTBUU C CHCTEMHO-AEATENBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JMYHOCTHBIX PE3YJbTAaTOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YPOBHE CpelHEro ooOImero o0pa3oBaHUs BbBIJCIEHBI CIEAYIONIUE
COCTaBJISIOLIHE:

OCO3HaHME OOYYAIOUUMHCA POCCUHUCKOM TpaXTAaHCKOW HMJIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbLHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4Me MOTUBALIUU K 00YYEHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIECHHOCTEH U
HUCTOPUYECKHUX TPATUIUI 0230BOI HAYKU XHUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolMXcs PyKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTU LIEHHOCTHO-
CMBICJIIOBBIMU YCTAaHOBKAMHU, MPUCYIIIUMU 1IEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJIMYHE TIPABOCO3HAHUS OSKOJOTUYECKOH KYJIbTYphl W CIIOCOOHOCTH CTaBUTHh I U CTPOHTH
KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHUS TpeaMeTa «XUMHS» JOCTHTAlOTCd B EIUHCTBE Yy4eOHOH U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMAaHMCTHYECKHUMH, COLUUOKYJIbTYPHBIMH, AYXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSAMHU U MJI€ATTAMU POCCUMCKOI0 IPa’KJaHCKOro OOIIEeCTBA, IPUHATHIMU B O0ILIECTBE
HOpPMaMu U TpaBUJIaMU IIOBEJEHUS, CIOCOOCTBYIOLIMMH IMPOIECCAM CaMOIO3HAHMS, CaMOpPa3BUTHUS U
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYAIOIIUXCSL.

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHUS MpeaMera «XHUMHSI» OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOW NEATEIbHOCTH OOYYAIOIIMXCS IO peaau3alud MPUHATHIX B OOIIecTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMSA

OCO3HaHMS OOYYaIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX IpaB U OOA3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEJICTAaBICHMSI O COLUAIbHBIX HOPMAaX M MpaBUiIax MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW NEATENBHOCTH IPU CO3JIaHUU YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHMs], JIOTUKY U apryMEHThl APYTUX Mpu
aHaJIM3€ pa3IMYHbIX BUJOB YU€OHOU NesSTEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCTIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HaCJIEJUI0 OT€YECTBEHHON XUMHMH;

YBaKEHHMsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPHUM M MPAKTUYECKOTO NPUMEHEHUS XHUMUH,
OCO3HaHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTb pe3yJbTaT JINTEIbHBIX HAOMIOJEHUI, KPOIMOTIIMBBIX
AKCIIEPUMEHTAIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHUKOB;

MHTEepeCca U I03HABATEJIbHBIX MOTHBOB B IOJYYEHMH W MOCIEIYIOIIEM aHajau3e HHQOpPMaLuu o
NIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS,;

CIIOCOOHOCTH OIICHHMBAaTh CUTYallMH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, WU TPUHUMATH
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBEJIEHUE U MOCTYIKHU CBOMX TOBAapHILEH C MO3UIUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM ITUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:



MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30IMacHOro odpas3a >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

COOIOICHHST TpaBUil OE30MacHOrO OOpAIEHUsI C BEIIECTBAMHU B OBITY, MOBCEIHEBHON XU3HU U B
TPYAOBOM AEATETLHOCTH;

MOHUMAaHUS LIEHHOCTH MpaBWJI HMHIWBUIYaJbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IOBEACHUS B
CUTYALUIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJCICTBUNA M HENPUSTUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS AJIKOTOJIsl, HAPKOTHKOB,
KypeHus);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4e€OHO-HCCIEIOBATEIILCKON JAESITENLHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JACSITEIBHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE y4acTHE B PEIICHUU MPAKTHUUECKUX 3ajad COLMAIbHON HANpaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HW3YYCHHIO TPO(eccCHil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHECHHUS MTPEIMETHBIX 3HAHUHN TI0 XVMHH,

YBaXKEHHUsI K TPYILY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUM OOpa3oBaHUs, Oymymiei
npodeccun W peanu3alil  COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTHYECKHU 11€71€cO00pa3HOro OTHOIIEHUSI K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS >KM3HU Ha
3emie;

MMOHUMAHUS TI100aJIFHOTO XapaKTepa IKOJOTUUYECKHUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHHME MPUPOIAHOMN U COIMAILHOM CPE/IbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIB30BaHUSA JOCTHKEHHM XUMHUU JJs PEUICHUS BOIPOCOB
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

AKTHUBHOTO HENPUATUS NEHUCTBHM, INPUHOCALIMX BpPEI OKPYKAKOUIEH NPUPOSHOW cpele, yMEHUs
MPOTHO3MPOBATh HEOJATOMPHATHBIE OKOJIOTHMUYSCKUE IOCICACTBUS MPEANPUHUMACMBIX JICUCTBUNA H
MPeIoTBpAIIATh UX;

HaJIMYUs Pa3BUTOTO KOJOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKONH KYIbTYphI, OMBITa JIEATEIbHOCTH
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI UMM B TTO3HABATEIILHONW, KOMMYHHKATHBHOM
Y COITMABLHOM MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSAThH UACOJIOTUN XeMopooun;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
OOIIECTBEHHO! MPAKTUKH;

MMOHVMAHUS CIIeNU(UKH XUMHUHM KaK HAyKW, OCO3HAaHHs €€ poiu B (POPMHUPOBAHUU PAMOHAIHLHOTO
HAyYHOTO MBIIUIEHUS, CO3JaHUU LEJIOCTHOTO MpEACTaBIeHUS 00 OKpy)KarollleM MHUpE KaK O €IMHCTBE
MPUPOABI U YEJOBEKa, B TMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUU MpoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI,

yOSXKIEHHOCTH B OCO0OW 3HAYMMOCTH XUMHUHU JUII COBPEMEHHOM IMBWIM3AIMU: B €€
T'YMaHUCTHYECKONH HANpPaBIEHHOCTH W BaXHOW POJM B CO3/IaHWM HOBOW 0a3bl MaTepHalbHOW KYJIBTYPHI,
pemieHny TIo0adbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS HYEJIOBEUECTBA — CBHIPHEBOM, JYHEPTrEeTUYECKOH,
MUIIEBONH M JKOJOTHUECKOW OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIEYCHUU YCJIOBUH YCIEIIHOTO
TPy/Zia ¥ SKOJOTUYECKH KOM(POPTHOM KU3HU KKIOTO WICHa 00IIecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAHUS CYITHOCTH METOJOB IMO3HAHUS, WCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJh30BaTh IOJydaeMble 3HAHUSA MAJI1 aHAU3a M OOBSCHEHUS
SIBJICHUH OKPYXKAIOIIEr0 MHUPa M MPOUCXOSIIMMX B HEM HW3MEHEHUH, yMEHHS Jenarh 00OCHOBAaHHBIE
3aKJTIOYEHUsT Ha OCHOBE HAy4YHBIX ()aKTOB M HMEIOIIMXCS JAHHBIX C IEJTbI0 TOJYYCHHS JOCTOBEPHBIX
BBIBOJIOB;



CTIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS [UIA pEIIeHUs mTpodieM B
PCAIBbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIBCKON eI TEIbHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO W CaMOOOPA30BaHHUIO, K aKTHBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUI 110 XMUMHU B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHbie pe3yabTaThl OCBOCHUS YI€OHOTO TIpeaMeTa «XUMHUs» Ha YPOBHE CPEAHETO OOIIEeTO
00pa3oBaHMs BKIIOYAIOT:

3HAUMMbIe Ui (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYAIOIIMXCS  MEKIUCHUTLIMHAPHBIC
(MeXIpenMeTHbIC) OOIEHAYYHBIC TIOHSATHS, OTPAXKAMOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpPA H
crenu(puKy METOAOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dHEPTHs,
SIBJICHHE, IIPOIECC, CUCTEMA, HAYYHBIM (DAKT, MPHUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI,
Hccrea0BaHue, HaOI0IeHUEe, U3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

yYHHUBEpCAIbHBbIC Y4eOHbIE JeHCTBUS (IIO3HABATENbHBIE, KOMMYHHKATHBHBIC, PpETYJISITHBHBIC),
obecnieunBaromue GopMUpOBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W  COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIOCOOHOCTh O0YYarOIIMXCs UCIHOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIILHON U COIIMATLHOM MTPAKTUKE.

MeTtanpeaMeTHple  pPEe3YNIbTATHI OTPAXKAIOT OBJIQJICHHE YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY /1€HCTBUSIMH:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTPENIEATh IEJH JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHU HMX JOCTH)KCHHUS, COOTHOCHTH
PE3YNbTaThI JEATEIILHOCTH C MTOCTABIEHHBIMH LIETISIMU;

MCIIOJIb30BaTh MPH OCBOCHHH 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTSATH XapaKTEPHBIS
MPU3HAKKA TIOHSITHA W YCTaHABIWBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIONIUE TOHSATHS IS
O0BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUH JUISI KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKICHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, JOPMYTUPOBATEH BHIBOJBI U 3aKIIIOUCHUS;

MPUMEHSTh B TMpOIIECCe MO3HAHUSA, HCIOJNb3yeMble B XMMUU CHMBOJHYECKHE (3HAKOBBIC) MOJENH,
peoOpa3OBEIBATE MOJICIBHBIC TPEICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJ) 3JIEMEHTA, XUMHYECKas
dbopMyIa, ypaBHCHHE XUMUYCCKOW PEAKIMH — MPU PEIICHUH yYeOHBIX TMO3HABATEIHHBIX W MPAKTUYCCKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIINi;

(dbopMynupoBaTh LENH MU 3aJa4d KCCIEIOBAaHUS, HCIIOJIB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENHLHO
chopMyITHPOBAHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

BJIQJICTh HABBIKAMHU CaMOCTOSTEIIEHOTO TUTAHUPOBAHUS W MIPOBEJCHUS YICHHYSCKHUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HAaOMIOAaTh 3a XOAOM IMPOIEecca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyaupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3yJIbTaTOB
WCCJICTOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON padoTe;



IpUOOpETaTh ONBIT YYEHWYECKOH HCCIIeOBATENbCKOM M INPOEKTHOW JEATENIbHOCTH, IPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIBHOMY TIOMCKY METOAOB pEIIeHUS MPaKTHUYECKUX 3aad,
IIPUMEHEHHIO Pa3JIMYHbIX METOIOB IIO3HAHMUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATbCSI B pa3IMYHbIX MCTOYHMKAX MH(oOpManuu (HayyHO-NOMYJsIpHAs JIUTepaTypa
XMMHYECKOTO COJICp)KaHUs, CIpaBOYHbIe MOcoOus, pecypcel MHTepHeTa), aHATU3UPOBaTh HH(OPMAIIHIO
pa3NUYHBIX BUAOB H  (GOPM MPEACTABICHHS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTD;

(GbopMyIMpOBaTh 3allpOChl U IPUMEHATh pPa3IM4YHbIE METOJbI NPHU MOUCKE M 0TOOpe MH(popMaluy,
HEO0XOAUMOI 7151 BBITOTHEHUS y4eOHBIX 3a/1a4 ONPeAeIEHHOTO TUIIA,

pUOOPETaTh OIMBIT UCIOIH30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN M Pa3IHYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHMabHYIO (OpMY MpejacTaBieHus MH(opManuu (cxemsl, rpaduku,
JMarpaMMbl, TaOJIUIbI, PUCYHKU U IPyTHE);

UCIOJIb30BaTh HAYYHBIN S3BIK B KAaueCTBE CPEIACTBA MpU paboTe ¢ XUMHUYECKOW HH(MOpMAIHEH:
IPUMEHATh MEXNpeAMeTHble ((pu3nueckue M MaTeMaTUYeCKUE€) 3HAKM M CUMBOJBIL, (OPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATJISAHOCTH.

OgBiagenne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIPOCHI [0 CYIIECTBY OOCYKIaeMOl TeMbl B XOA€ JAuajora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIUPOBAaTh CBOM HPEJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS MPEAI0KEHHOM
3aJ1a4y;

BBICTYNIaTh ~C  IpE3EHTaluedl  pe3ylbTaTOB IO3HABATEJIbHON  JEATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUM XUMHUYECKOIO HKCIEPUMEHTA,
IIPAKTUYECKON paboThI 110 UCCIIEAOBAHUIO CBOIMCTB M3yyaeMbIX BEILECTB, pealu3aluyd y4eOHOro MPOEKTa U
(GbopMyIHMpOBaTh BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM COrIacoBaHMs MO3MLMN B
X0J1€ 00CYyX)eHUsI 1 0OMEHA MHEHUSIMU.

OBiajeHne YHMBePCAJIBbHBIMHU Pery/siTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MIO3HABATEIBHYIO JEATEIBHOCTD, ONPEAEIss €€
LM M 3aJ1a4ud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH MpeAaraeMblil aaroputm
NEHCTBUIM TpU BBIIIOJIHEHUU YYEOHBIX M HCCIIENOBATENIbCKUX 3a/ay, BbIOMpaTh Haubonee 3(pPexTUBHBIN
CHoc00 MX pelIeHusl ¢ y4ETOM MOJIyYE€HUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHa/IN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

Cc(OPMHPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOH COCTABIAIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI
MUpA, POJIM XUMHUH B MIO3HAHUU SBJICHUNA MPUPOIbI, B (OPMUPOBAHUY MBIIIJIEHUS U KYJIbTYPbI IMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOW JJsi pEeHIeHHs MNPAKTHUECKUX 3a4ad M HKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHMI, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOIINE IOHSITHS
(XMMHUYECKMII ~ JJIIeMEeHT,  aToM, OJJEKTpPOHHas  000JOYKa  aToMa,  MOJIEKyJa,  BaJEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XMMHUUYECKasi CBA3b, CTPYKTypHas (opmyina (pa3BépHyTas U COKpalEHHas),
MOJIb, MOJISIpPHAs Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIN CKeleT, (PyHKIMOHAIbHAs TpYIIa, pagukai,
MU30MEpPHsI, U30MEPBI, TOMOJIOTMUECKUN pAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOX M a30TCOJEpIKallue
COEJIMHEHUS,, MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJEKYISIpHBIE COEAMHEHUS), TEOPUU H
3aKOHBI (TEOpUsl CTPOCHUS OpraHuyeckux BeuiecTB A. M. byrnepoBa, 3aKk0H coOXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JIEeKallle B OCHOBE
MOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHM, (DaKTOJIOrMUeCKUe CBEJIEHUS O CBOWCTBAX,



cocTaBe, MOJYYEHHUH U 0€30MacHOM HCHOJIb30BAaHUU BAaXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
IIPaKTUYECKON AESITEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCT, YMEHHH BBIBIATH XapaKTE€pPHbIC MPHU3HAKK IOHATUH, YCTAHABIMBAaTh HX
B3alMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MMOHATHS MPU ONMKUCAHUU COCTaBa, CTPOCHUS U MTPEBPAICHUM
OpPraHUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCT, ~YMEHHH  HCIOJH30BATh XWMHUYECKYI0 CHMBOJIMKY JUIi  COCTAaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaméHHOW) (OpMyT OpraHHYeCKUX BEIIECTB H
YpaBHEHUH XHWMHUYECKUX PEaKIHil, H3roTaBIMBaTh MOJETH MOJIEKY] OpPraHMYeCKHX BEIIECTB [T
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHUHAMICKHOCTh M3YUYEHHBIX OPraHMYECKHX BEIIECTB
[0 MX COCTAaBYy M CTPOCHHMIO K ONpPEICNEHHOMY KJIAacCy/TpylIe COeAMHEHUH (YraeBoaOpObl, KHUCIOPOA U
a30TcojiepXKalllie COSAMHEHMs, BBICOKOMOJICKYJISAPHBIE COCAMHEHMs), JaBaTb KM Ha3BaHUA IO
cuctematndyeckoir Homenkmarype (IUPAC), a Takke NpUBOAWTH TPUBHAIBHBIC HA3BaHHS OTHEIbHBIX
OpPraHUYECKUX BEIIECTB (3TUJICH, MPONHIICH, alleTUIICH, STHIICHIJIUKOIb, TIIULEPUH, (eHO, GOopMabAeTH/,
alleTalbJern],, MypaBbHHAs KHUCIIOTa, YKCYCHas KHCIJIOTA, OJIEMHOBAas KHUCJIOTa, CTEApUHOBAas KHCIIOTA,
III0K03a, PpyKTO3a, Kpaxmall, IeJIII0103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIPEAETATh BUIbl XUMHUYECKOW CBSI3M B OPraHMYECKHX COCIUHEHUSX
(onuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSTD MTOJIOKEHHSI TEOPUH CTPOSHUS OPraHMYECKUX BemecTB A. M.
BytnepoBa ans 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHECHUS
MAacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE W XHMUYECKHE
CBOMCTBA TUIMYHBIX MPEICTABUTENECH PA3IUYHbIX KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, STHIIEH,
MpOMWJIeH, aneTuieH, Oyramuen-1,3, mertunOyramuen-1,3, OeH301, METaHON, 3TaHOJ, STUJICHIVIUKOJb,
TIIMLEpHH, (EHOJ, aleTaableruil, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIOKO3a, Kpaxmai, IIeJUII0N03a,
aMHUHOYKCYCHasi ~KHCIIOTa), WIUIIOCTPUPOBaTh TI'E€HETHUECKYID CBSA3b MEXKIYy HHUMHU ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA C HCIIOIB30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKHU YIJIEBOJAOPOJHOTO ChIpbsl (HEPTH,
MPUPOJHBIN ra3, yroiib), CiocoObl X nepepaboTKH U MPaKTHYEeCKOe MPUMEHEHHE TPOAYKTOB NepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUN NMPOBOANUTH BBIUMCICHUS IO XUMHUYECKUM ypaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WJIM NPOAYKTAa PEAKIMHU IO HU3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB UM MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHMI BIIaJIeTh CUCTEMON 3HaHUH 00 OCHOBHBIX METOJIaX HAYyYHOTO MO3HaHU,
UCMOJb3yEeMbIX B XMMHUU IpPHU HM3YYEHUHU BEIIECTB M XMMMYECKHX SIBICHUH (HaOnroneHue, W3MEpeHue,
AKCIIEPUMEHT, MOJCIUPOBAHUE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS JJIs IPUHATUS PELIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsX, CBA3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHEM;

c(OPMHPOBAHHOCT, YMEHMH COONIOJAaTh TpaBWiIa IOJBb30BAHUS XUMMYECKOW TMOCYAOH U
1a00paTOpHBIM O0OpYAOBaHMEM, a TaKXKe IpaBujia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMHU MO BBITOJHEHUIO JTA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IJIAHUPOBATh U BBIMIOJIHATH XUMUYECKUN SKCIIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIIECTB IPU HArpeBaHUU, NOJYyYEHUE ITUIEHA M U3YYEHHUE €r0 CBOMCTB, KaU€CTBEHHbIE
peaKkIMu OpraHMYeCKUX BEILIECTB, JIEHATypalusi OCNKOB IpPH HAarpeBaHUH, I[BETHbIE PEaKUUU OEIKOB) B
COOTBETCTBUM C NpPaBHJIAMU TEXHUKH OE30MACHOCTH MPH OOpallleHHH C BEIIECTBAMU U JIAOOPaTOPHBIM
000py/OBaHUEM, MPEICTABISATh PE3YyIbTaThl XMMHUYECKOTO AIKCIEPUMEHTa B (OpME 3allucu ypaBHEHUH
COOTBETCTBYIOLINX pPeaKkUuil U (HOPMYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XMMUYECKYI0 MH(POPMALHIO, MOTydaeMyto
13 pa3HbIX UCTOYHHUKOB (CpercTBa MaccoBoi nHpopMaluu, IHTepHET U Jpyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOAATh TMpaBWa JKOJOTHYECKH I1e1eCO00pa3HOro TOBEACHUS B
OBITY ¥ TPYJOBOH JEATEIBHOCTH B LIESIX COXPAHEHUS CBOETO 370POBBS M OKpYXKaroIeil MpUpoaHOi cpebl,
OCO3HaBaTh OINACHOCTb BO3JCHCTBHS Ha JKHUBBIE OpPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX BEIIECTB,



noHunMas cMbica nokasarens [1JK, noscHATe Ha npuMepax croco0bl YMEHBIIEHUS U MPEJOTBPALLCHUS UX
BPEIHOI0 BO3JCHCTBYS Ha OpraHU3M YEJI0BEKa;

e 00yYaIOMIMXCsl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTHh 3HaHUSA 00
OCHOBHBIX JOCTYIHBIX METOAX MO3HAHUS BELIECTB U XUMUYECKUX SBICHUMN;

Il CJIENBIX M cIa0OBUAALIIMX OOyYarolUXcs: YMEHUE HCIIOJIb30BaTh Pelbe(HO-TOUEUHYIO CHCTEMY
obo3nauenuii JI. bpaiist 11 3anucu XUMUYECKHX (OPMYIL.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «O011as U HEOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHUPOBAHHOCTD MPEICTABICHUI: 0 XUMUYECKON COCTABIISAIOIIENH €CTECTBEHHO-HAyUYHOW KapTHUHBI
MUpA, POJIM XUMHUH B TIO3HAHUH SABJICHUNA MPUPOJBI, B OPMUPOBAHUY MBIILJICHUS U KYJIbTYPbI IHYHOCTH, €€
(YHKIMOHATBLHONH TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl PEUICHHs NPAKTHUECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPeAe;

BJIAJICHME CHCTEMOM XMMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIllUe IOHATHS
(XMMHUYECKHUIl AIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJISIPHBI  00BEM, BaJIEHTHOCTB, 3JEKTPOOTPUIATEIHLHOCTh, CTEHEHb OKHUCICHHS, XHMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, MEeTaJUIMYecKas, BOJOPOJHAs), KPHCTAIJIMYEcKass peIéTKa, TUIbl XUMHUYECKUX
peaklMii, pacTBOpP, 3JIEKTPOIMUTHI, HEIIEKTPOIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLHUALNSA, OKHUCIIUTEb,
BOCCTAaHOBHUTENb, CKOPOCTh XMMHUYECKON PEAKIMH, XMMUYECKOE PABHOBECUE); TEOPUM U 3aKOHBI (T€OpHUs
3JIEKTPOJUTHYECKON Aucconranuu, nepuoanyeckuil 3akod [[. M. MenzaeneeBa, 3aKOH COXpaHEHUS] MaCChl
BEIIECTB, 3aKOH COXPAaHEHMsI W NPEBPALICHHS SHEPIUU NPU XUMHUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XMMUU, MUPOBO33PEHUECKUE 3HAHMUS, JISXKALIIE B OCHOBE [IOHUMAHUS IPUYMHHOCTH U
CHCTEMHOCTH XHUMHYECKHX SBJICHUH, (DaKTOIIOTUYECKHUE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJYYCHHUU H
0€30MacHOM HCIIOJIb30BAaHUH BKHEUIIINX HEOPTAaHMYECKHX BEIIECTB B OBITY M MPAKTHUECKOW NS TEIbHOCTH
4eJI0BEKa;

C(OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHbIC IPU3HAKU TOHITUH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATUS IPU ONMCAHUM HEOPraHMYECKUX BEIIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCT YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJI COCTaBIeHUS (Gopmyl
BEIIECTB M YpaBHEHMH XMMHUYECKUX peakiuid, cuctemarndyeckyto HomeHknarypy (IUPAC) u tpuBuanbHble
Ha3BaHMsI OTAEJIbHBIX HEOPTaHUYECKUX BEIECTB (YrapHbIil ras, yriaekucibli ra3, aMMHaK, raiéHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U APYTHUE);

c(OPMHPOBAHHOCTh YMEHU ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB
B COEJMHEHUSAX pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAs, MOHHAs, MeTaJUIMyecKas,
BOJIOPOJHAs) B COCAUHEHMSX, THUI KPUCTAJUIMYECKOM pemeETKH KOHKPETHOTO BellecTBa (aToMHa,
MOJIEKYJISIpHasi, HOHHAs, METaJUIMYecKas), XapakTep Cpelpl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCTMHEHUI;

Cc(OPMHPOBAHHOCT YMEHHMH yCTaHaBJIMBaTh INPHUHAJIEKHOCTh HEOPraHMYECKHUX BELIECTB MO HX
COCTaBY K ONpENeNEHHOMY KiacCy/Tpynne COeIMHEHUI (IPOCThle BEllecTBa — METaUIbl U HEMETasllbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH pPAaCKpBIBaTh CMBICH Nepuoauueckoro 3akoHa [I. M. MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

cOpPMUPOBAHHOCTh YMEHHMHM XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XHUMHUYECKHUX
aneMeHTOB 1-4 mnepuonoB Ilepumommyeckoil cucrembl xumudeckux a3nemeHToB /. WM. MeHnneneena,
UCTIONIB3YS TIOHSTUS «S-, P-, O-2JeKTpOHHBIE OpOUTAIM», «IHEPreTUYECKUE YPOBHH», OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHMI 110 NepHoJaM U Ipynmam
[Tepuoanueckoit cucrembl XxuMu4eckux 3aeMeHToB J[. . Menaeneena;

cOpPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMHCHIBATh) OOLIME XUMHYECKHE CBOWCTBA
HEOPraHMUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HOATBEPKIAaTh CYIIECTBOBAHUE TEHETUYECKOU CBSI3U MEXTY
HEOPraHUYECKUMHU BEUIECTBAMM C IOMOLIbIO YPAaBHEHUI COOTBETCTBYIOLUX XUMHUUECKUX PEAKIIMIA;



c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(ULMPOBATh XUMHUUYECKHE PEAKIHUU 0 PA3IUYHBIM MPU3HAKAM
(4uCITy ¥ COCTaBY pearupyroufx BEIECTB, TEIIOBOMY 3P (PEKTy peakluu, U3MEHEHHUIO CTENICHEW OKHCICHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIMH, YUACTHIO KaTAIN3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBIATh YPAaBHEHMsI peaKkUUd pa3IMYHBIX THUIIOB, TIOJHBIE H
COKpalIEHHbIE YPAaBHEHMSI PEaKI[Mil MOHHOTO OOMEHa, YYUThIBasl YCIOBUS, IPH KOTOPBIX 3TH PEaKLUU UIIYT
710 KOHII;

c(OPMHPOBAHHOCTh yMEHHUH TPOBOAWUTH PEAKLUH, IOATBEPXKAAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUINE B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUU PACKPBIBATh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIHA
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATHX PeaKI[Hii;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeaKkIui OT Pa3Iu4HbIX
(bakTOpoB; XapaKkTep CMENICHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3AEWUCTBUA
(npunnun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh XHUMHUYECKHE IPOIECCHI, JeXKallue B OCHOBE
MIPOMBIIIJICHHOTO MOJIyYEHHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTD IPEICTABICHUI 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHU NMPOBOAUTH BBIUYMCICHUS C WUCIOIH30BAHUEM MOHATHUS «MacCoBas IOJIS
BELIECTBA B PAaCTBOPE», OOBbEMHBIX OTHOILIEHUH ra3oB IPU XUMHUYECKHX PEAKLMIX, MAacChl BEIIECTBA WU
0o0BbEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WU OO0BEMY OIHOTO U3 YYACTBYIOIIMX B
peaKiuu BelIeCTB, TEIUIOBOro 3¢ (deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEUIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

cOPMHUPOBAHHOCTh YMEHUH COOJIOJIaTh TIpaBHJA IIOJB30BAHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyZOBaHHEM, a TakKe IMpaBuiIa OOpaIlIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU MO BBIOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh W BBINOJHATh XUMUYECKUN IKCIEPUMEHT (pa3ioKeHHe
MIEPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUM KaTallM3aTopa, ONpPENEIeHUE CPellbl paCTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIbHOTO UHIMKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB Ha CKOPOCTh XUMUYECKON peaKluy, peakluu
MOHHOT0 0OMEHA, KaueCTBEHHbIE PEAKIINU Ha Cylb(at-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS,
peleHre HKCIepUMEHTaIbHBIX 3a7a4 1o TeMaM «Metamisl» 1 «HemeTamis») B COOTBETCTBHHM € MPaBUIIaAMHU
TEXHUKU 0€30MacHOCTH MpU OOpAIIEHUH C BEIIECTBaMU U Ja0OpaTOPHBIM 00OpYIOBaHUEM, HPEICTABISTH
pe3ysbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX PpEaKLUHUNA U
(GopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XMMUYECKYI0 HH(POPMALHIO, MOTyJaeMYyto
U3 pa3HbIX UICTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHUKaIMK, IHTEpHET U APYyTHUX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBUa JKOJIOTHYECKH I1eJ1eCO00pa3HOro TOBEIACHUS B
OBITY ¥ TPYJOBOH JEATEIBHOCTU B LIEJSIX COXPAHEHUsI CBOETO 3/10pPOBbS M OKPYXKAIOLIEH MPUPOAHOM cpelibl,
OCO3HaBaTh ONACHOCTb BO3JECHCTBUS Ha >KMBBIE OPraHM3MBbl ONPEIEIEHHBIX BEIIECTB, MOHMMAsl CMBICI
nokazarenst IIJIK, mosicHATP Ha npumMepax crnocoObl YMEHBIIEHHS W MPENOTBPALEHUS UX BPEIHOIO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00y4arOMIMXCsl C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE NMPUMEHSTHh 3HaHUSA 00
OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BELIECTB U XMMHUECKUX SIBJICHUN;

JUIS CIIETBIX M CJIA0OBUIALIMX OOYYarOMIMXCS: YMEHHE HUCIIOJIb30BaTh PElbeHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaitns 11 3anucu XuMu4eckux GopMyil.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE

Ne ni/mm Kownrp. IIpakr.
NporpaMmabl Bceero pecypcsl
padoThI padoTshI
Pa3znea 1. Teopernyeckue 0CHOBBI OPraHMYeCKO XUMHUH
11 [ToBTOpenue Kypca xumuu 9 Kaacca 1
1.2 Bxoanasi KOHTpo/IbHAsA padoTa 1 1
II 7| .T
13 CTpZiﬁ;Tﬂ Zprrilj{izzzi;i iﬁfﬂjmlf;; PZI 5 https://academycontent.apkpro.ru/lesson/a9f3d191-
' P P s ' Sele-4e24-ac02-efb16fad9f6a
M. bytneposa
Hroro no pazneny 4
Pa3znen 2. YrieBoaopoasl
21 pe TeILHELE VITEBOTODOLE — ATKAMEL ) https://academycontent.apkpro.ru/lesson/258ddc06-
' pell YIICBOROPOA ec23-473c-b3d7-ed82fcaddd02
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 4 1 https://academycontent.apkpro.ru/lesson/4038171e-
' aJIKaJIUECHBI, AJTKUHBI 4158-4bd1-ae98-18dc1cfb9399
93 ADOMATHHECKIE VETER . ) https://academycontent.apkpro.ru/lesson/d86d7d00-
' po COKHE YTICBOAOPOA d5b4-491d-aded-c3ddal ofeef4
II
2.4 PHPOIBIC HCTOTHHIKI YTICBO/I0PONIOB 3 1 https://lesson.edu.ru/04/10
U UX nepepadoTka
Hroro no pasneny 11
Pasznen 3. Kuciopoacoaep:kaunue oprannieckue coeJuHeHUst
31 Crmpres. Deron 4 https://academycontent.apkpro.ru/lesson/5439c18b-
' PTBI TEEHO 7440-4b6f-bf84-c04fad71694f
32 Aunbaerunsl. KapOOHOBBIE KHCITOTHI. 4 https://academycontent.apkpro.ru/lesson/8664b319-
' CroxHbIe 3GUpbI 0ba3-4945-b076-ch7ae5858h90
3.3 VrieBoasl 4 1 1 https://academycontent.apkpro.ru/lesson/709ce43a-



https://academycontent.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academycontent.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academycontent.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academycontent.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academycontent.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academycontent.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academycontent.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academycontent.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academycontent.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academycontent.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academycontent.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academycontent.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academycontent.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

deb6-4281-963b-01d2e212d4d0

Hroro no pazneny 12
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1
41 A Anmroxicnoras. Be 4 https://academycontent.apkpro.ru/lesson/0c608a59-
' ML ANHHOKHEIOTR HETH 4c69-4481-830€-0205f201b73e
Uroro no pazueny 4
Pa3znen S. BbicokoMoJIeKyJJIIPHbIE COeIUHEHUSA
5.1 [Tnactmaccel. Kaydayku. Bonokna 4 https://lesson.edu.ru/04/10
Wroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME



https://academycontent.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academycontent.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academycontent.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KUIIACC

KonuyectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Konrpoabnsie IIpakrunyeckue (uudpoBbie)
MPOrpamMmbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKHX 3 https://lesson.edu.ru/04/10
snemenToB M. Y. MenaeneeBa
C .M S
1.2 TPOCHHE BEIieCTRa. HOroobpasue 4 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XUMHYECKUE PEAKIHH 6 1 1 https://lesson.edu.ru/04/10
Hrtoro o pazaeny 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Meramisl 1 https://lesson.edu.ru/04/10
2.2 Hemeramnsl 1 https://lesson.edu.ru/04/10
2.3 CB3b HEOPAHHHECKIX 1 OPraHHHeCKHX 2 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paznen 3. XumMus 4 :KM3Hb
3.1 XuMUS U )KHU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jara nzydyenus

[IpenmMeT opranuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE

1 1
Y 3Ha4YCHUE

5 Teopust cTpoeHUs OpraHUYECKUX coeMHEHn A. M. 1
bytnepoBa, e€ 0oCHOBHBIE MOJIOKEHUS
[IpencraBnenne o knaccupuKauy OPraHMUECKUX BEIIECTB.

3 Homenknarypa (cucremaruueckasi) U TpUBUAIbHbIE HA3BAHUS 1
OpraHMYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH Pl 1

5 MeraH 1 3TaH — NpPOCTEUIINE NMPEACTABUTEIHN aTKaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

7 OTHUJIEH U IPONUIIEH — IIPOCTEHNIINE MTPEICTABUTENN ATKEHOB 1

3 [IpakTuueckas pabora Ne 1. «Ilomyuenue s3TuneHa u u3ydeHue 1
€ro CBOMCTB)»

9 Anxanuensl. Byranguen-1,3 u metunOyraauen-1,3. [oxydyenue 1
CHUHTETHUYECKOT0 KayuyKa U pe3UHbI

10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOSHUS, TOMOJIOTMYECKHH 1
psiA. ALETHIeH — NPOCTENIINN IPEICTaBUTENb ATKUHOB

11 Brluncnenus no ypaBHEHHUIO XUMHUYECKOW PEAKIINH 1

12 ApeHbl: 6€H30J1 U TOJTYoJI. TOKCHYHOCTh apEHOB 1

13 I'enernueckas cBsA3b yIiI€BOAOPOJOB, IPUHAMIEKAIUX K 1
Pa3IMYHBIM KJIaccam

14 [TprupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB: MPUPOIHBIN Ta3 U 1




NOIYTHBIE HEPTSHBIE ra3bl, HEPTH U MPOTYKTHI €&
nepepadoTKu

[IpupoaHbIE UICTOYHUKH YIVIEBOJIOPOAOB: IIPUPOIHBIN Ia3 U

15 NOIYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOTYKTHI €&
nepepadboTKu

16 KonTponbhas pabota no paszneny «Yi1eBoJ0pOIbI»

17 [IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO.
Bonopoanas cBsizb

18 MHOroaTroMHbIE CIUPTHI: ITHICHTIUKOIb U TIUIEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE
CBOIICTBa, IPUMEHEHHE

20 Anpaerupl: GopMaIbACTH U alleTAIbICTHI. ATICTOH

21 OaHOOCHOBHBIE MpeieNibHbIE KAPOOHOBBIE KHCIOTHI:
MypaBbHUHAS U YKCYCHAasI

99 [TpaxkTiueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»

93 CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK MIPEICTaBUTEIH
BBICIIINX KapOOHOBBIX KHCIIOT

24 Mpina Kak COJI BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
JIEUCTBUE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.
['unponu3 cioxHbIX 3(HUPOB

26 Kupsl: runponn3, npuMeHeHue, Ouoaorudeckas posib KUPOB

97 YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme
MpEeJICTaBUTENN: TIII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxman u nenirono3a kak mpupoJHble TOTUMEPHI

29 Kontponbnas padota mo pazaeny «Kucnopoacoaepxarue




OpPTaHHYECKUE COCTUHEHUS

30 AMMJHEBL: METUJIAMHUH U aHUJIUH 1

31 AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbIEC OPraHUYECKHUE COCTUHECHHS, 1
HX OmoJiorudeckoe 3HaueHue. [lentuasl

32 benku kak npupoHbIE BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1

33 OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJIEKYIISIPHBIX 1
COCIMHEHUN

34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX 1
coenuHeHuil. [ImacTmaccsl, Kayqyku, BOJOKHA
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11 KJIACC

Ne i/

Tema ypoka

XHUMHYECKUH DJIEMEHT. ATOM. DJIeKTpOHHAs KOH(DUTYpaLIHst
aTOMOB

[Tepnoanueckuii 3axoH u I[lepuoanueckas cucrema
xuMuueckux dyemenToB JI. . MenaeneeBa, ux CBI3b C
COBPEMEHHOM TEOpHUEH CTPOCHUSI aTOMOB

KoanyecTBo 4acos

Bcero

Jara nzydyenus

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB
Y UX COCIMHEHUH 0 TPYMIaM U nepuojaM. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XMMUUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MBI
o0pa3oBaHMs KOBaJIEHTHOM cBs3U. BooponHas cBs3b

BanentHocCTs. 3HeKTpOOTpI/II_IaTeJ'IBHOCTB. CrereHb OKUCIICHUS.
BemectBa MOJICKYJISIPHOT'O U HEMOJICKYIISIPHOT'O CTPOCHUA
IIonsTue o JUCIICPCHBIX CUCTEMAX. Wctunnasie n KOJIJIOUJHBIC
PpacCTBOPHI. MaccoBas 10711 BEIeCTBa B pacTBOpC

Krnaccugukanus u HoMeHKIIaTypa HEOPraHU4eCKUX
coenuHeHul. ['eHeTHUecKas CBA3b HEOPraHUYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

Knaccugukaius XuMHuecKuX peakiuii B HEOpraHn4ecKol 1
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB;
3aKOH COXPAHEHUS U MPEBPALEHUS SHEPTUH NP XUMUYECKUX
peaKkuusax

CkopocTb peakiuu. OOpaTuMble peakui. XUMHYECKOe
paBHOBeECHE




[IpakTuueckas padora Ne 1. «BrnusiHue paznuyHbix (HakTopoB

10 HA CKOPOCTb XUMUYECKON PEaKIIII
DnekTponuTrdeckas auccounarnus. [loustue o BogopoaHoM

11 nokasarene (PH) pactBopa. Peakiuu nonnoro oomena.
IM'uaponus opraHnyecKux U HEOPraHUYECKUX BEIIECTB

12 OxkucIuTeNbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lonsTue 06
3JIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB COJIEH

13 KonTponbhas pabota no paszneny «TeopeTndeckie OCHOBBI
XUMHUN
Mertauibl, ux nosoxenue B [lepuoguueckoii cucreme

14 XUMHYECKHX dyeMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH
cTpoenust aromoB. O0mnme pu3ndeckne CBOWCTBA METAIIIIOB

15 CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHUI
METaJIJIOB

16 XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPHM, KAJIHH,
KaJIbIIMA, MarHui, aTIOMAHANA) U UX COSTUHEHUIN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEAUHEHUI

18 XUMHYECKUE CBOMCTBA IIMHKA, JKEJI€3a U UX COCTUHEHUN

19 [IpakTuueckas pabora Ne 2. "Penienne s3kcriepuMeHTaIbHBIX
3a1a4 o teme «Metamib»"
Hewmerannsl, ux nonoxxenue B [lepuoanueckoi cucreme

20 xuMudeckux daeMeHToB JI. V1. MenneneeBa u 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21 ®du3nuecKue CBOMCTBAa HEMETAIOB. AJIOTPOIHS HEMETAILIIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa)

22 XUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COSMHEHUI

23 XuMHYecKue cBOWCTBa a30Ta, pochopa u ux coequHEeHUI




24 XHUMHUYECKUE CBOMCTBA YIIIepoa, KPEMHUS U UX COCIUHEHHUN 1

25 [IpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCIMHEHUN 1
O06o0011eHre U cucTeMaTu3alys 3HaHUH 110 TeMe

26 «Hewmerambly. Berurcnenust no ypaBHeHUAM XUMUYECKUX 1
peaKkuuii ¥ TEPMOXUMHUYECKHUE PACUETHI

97 [Ipaktuueckas padora Ne 3. «Pemienne s3kcriepuMeHTaIbHBIX 1
3agad4 mo teMme "HemeTtamis!"»

28 KonTtponpsHas padora no Temam «Metamis» u «HemeTais» 1

29 Heopranuueckue u opranndyeckue Kuciotsl. Heopranuueckue 1
U OpraHMYeCKUe OCHOBAHMUS
AmboTepHbIe HEOPTaHUIECKNE 1 OPTaHUYECKHE COCAMHEHUSI.

30 I'enernueckas CBsI3b HEOPraHMYECKUX M OPTaHUYECKHIX 1
BEIIECTB

31 Ponb xumun B obecrieueHu 3K0JI0TNYECKON, IHEPIETUYECKOM 1
Y TIUIIEBON 0€30MacHOCTH, PA3BUTHH MEIUIIMHBI

39 [TpencraBienus o0 OOIMMX HAYYHBIX TPUHIUIIAX 1
HPOMBIIIJICHHOTO MOJIy4YeHHs BAXKHEUIITNX BEILECTB

33 UenmoBek B MUPE BEIIECTB M MATEPHAIIOB 1

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







