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MNOSACHUTEJIBHAS 3AITUCKA

[TporpammMa 1o XuMHM Ha YPOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpaszoBatenbHOM cTa”gapre COO, a Takke Ha OCHOBE XapaKTePUCTHKU IJIaHUPYeMBbIX
pe3y/bTaTOB [yXOBHO-HPABCTBEHHOTO Pa3BUTHS, BOCTIMTAHUS M COL[MAIM3ALUM O0yUaromuxcs,
npe/icTaB/eHHBIX B (heslepanbHOM pabouyeli mporpamMme BocnuTaHus, ¢ yuérom Konuenumu
npenojiaBaHus yd4eOHOro mpeaMera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusax Poccuiickoit
Ddenepanun, pealu3yroUX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAaMMBbl, 1 OCHOBHBIX IOJIOXKEHUH
«Ctparerun pas3BuTusi BocnuTaHusi B Poccuiickoir ®enepauuu Ha nepuonx no 2025 ropa»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MporpaMMbl IO XHUMHUHM, K OIpENIENIEeHUI0 oOIei
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0YYarOIUXCs CPeACTBaMHU Y4eOHOro mpeamMera
«Xumus» mast 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHIIENTYAJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH I€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LIEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbL, (hOPMUPOBAHHUS MHPOBO33PEHHUs M OOIEH KyJIbTyphl
YeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCS Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU YUEOHOTO IMpeaMeTa «XUMHs», COJEp)KaHhe U MOCTPOEHHE
KOTOPOI0 ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(PUKM HAyKd XHUMHH, €&
3HAa4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ y4ETOM 0OLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEr0o OOIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(dbopMUpOBaHNE PALlMOHATILHOTO HAYYHOTO MBIILJIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTAaBICHUS
00 OKpy)KarollleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00JaCTAMU IPUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMH HayKaMM, XHUMHS cTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJOTMH HalpaBiieHa Ha pelIeHue ITI0OANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPHHLMIAMH CpeIHEro o0Iero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuMXcs, HEOOXOAMMYIO MM I
BBIPa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
NPOI0IDKEHHU 00pa30BaHMs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «OO01as 1 HeopraHudecKasi XUMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIITFOTCSL OCHOBBI 0230BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPraHUIECKOW XUMUU (C BKIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U SJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEHIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeOpraHWYecKash XUMHUs» 00YyYaroIMMCsl TPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJO0JIOTMYECKUX TMO3UIINM,
rIy0)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOECHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKaHUS
nomoniHseTcss B Kypcax 10 wum 11 kiaccoB ndieMeHTaMU  COJEpXKaHUS, HNMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsITebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IMpoIeccy
TBOpPYECTBA B 00JIACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOoOJIeMax, CBSA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € ISl TIOTMOTHEHUS 3HAHUH, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEpUMEHTANIbHBIX HCCIEN0OBATEeIbCKUX 3a7ad. B 1esnom cojepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JarOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PrIOoCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOT0 M OPraHUYeCKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
W pEeIIeHUS TPOTUBOPEYHH MEXKIy HOBBIMHU (aKTaMH W TEOPETUUYECKUMH MPEANMOCHUIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUH 3KOJOTHUECKUX MpolieM, a Takxke mpolieM cOepexeHus
ASHEPreTUUYECKUX PECYPCOB, CHIPbS, CO3[aHUsI HOBBIX TEXHOJIOTHI U MaTeprasoB.

B muiane pemieHuss 3amad  BOCNIMTAHHWSA, PA3BUTHS M COLMATM3ALMK  OOy4YaIOUIUXCS
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCATHHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BoOe 3HAUCHUE IS PA3TIUYHBIX BHIOB JEATEILHOCTH: PEIICHUs MPoOIeM, MMOMCKa, aHAIHn3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUHOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM JIEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HA YpOBHe cpemHero obmiero oOpa3oBaHusl, TMpU  OINpENeJIeHUH  COJAepKaTelbHOU
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JIEATETbHOCTH 4YEJIOBEKAa M Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IISIIIMH H3y4eHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIIOUEBHIE MOHSITHS,
dbyHIaMeHTalbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUI MHMPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBIICHUH, IMCIOIIUX MECTO B MPUPOJIEC, B MPAKTUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUW M CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJICHUEM W
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COOMIOJCHHEeM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conmepikaTenbHasl XapakKTepUCTUKA TeIel U 3a1ad U3y4eHHUs TpeIMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTUYECKOM KOMIIOHEHTE COJEpXKaHUus OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHs 3HAHUN M MPUMEHEHUS UX B pealbHOM KU3HU ISl pelIeHUs
MPAKTUYECKHX 3a7ad.

B cBi3m Cc 3THM Tpu HW3ydYeHHHM TpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUIEKTYaTbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPHHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIILHOE 3HAUCHUE JIJISl PA3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs TPOOIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHUs OIbITa
JEeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIUIs TIOMCKA M aHAJIN3a YYeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUM, €€ BaXHOW pONM B  PEUIGHHH IIIOOANBHBIX  MPOOJIIEM  palMOHAIBLHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K TMPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSIMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9ncCiio 4acoB, OTBEACHHBIX U M3YYCHHUS XMMHH, HA 0a30BOM ypOBHE CpPEIHErO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer oprannyeckoil XUMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE M 3HAUYECHUE B IMOJYyYE€HUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus CTpOeHUs! oprannyeckux coeauHenuii A. M. bytieposa,
e€ OoCHOBHbIE NONOKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kiaccupukaluM  OopraHMdeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIEeCTB, HaONIOJICHWEe U OMNHCAHHME JEMOHCTPALMOHHBIX OIMBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB IPH HarpeBaHUH (TUIaBJICHUE, 0OYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH W 3TaH — mpocTeliue
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuuu 3aMeleHus |
TOPEHUs1), HaX0XKJICHHE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHUYECKHE CBOMCTBa (peakuuM TUAPUPOBAHMS,
raJloreHUPOBAHUS, TUAPATALMH, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHUE
cBOiicTBa (peakuus noauMmepusanun). [loaydeHne CHHTETUYECKOTO KayuyKa U pe3HHBI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHM psa. AIETUICH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XMMUYECKHUE CBOICTBA
(peakuuy ruIpUpOBaHUS, TAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBa (peakuLuu
rajJoreHUPOBAaHUS W HUTPOBAHUSA), IMOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKkas CBA3b MEXKIYy  YIVIEBOJOPOJAMHU,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YriaeBoAopoaoB. [IpupoaHblii Ta3 ¥ NONyTHbIE HE(PTAHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTsl mepepaboTku He()TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ NPOAYyKThI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3maMu TIacTMacc, KaydyKoB U pe3uHbl, Kojutekunu «HepTs» u «YToab», MoxenupoBanue
MOJIEKYJT YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE NPAKTHUYECKOW PAaOOTHI:
IIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEILIECTB WJIM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamme opranndeckue coeMHCHUS

[IpenenbHblEe OAHOATOMHBIE CHUPTHl. METaHOJN M 3TaHOJ: CTPOEHHUE, (U3HUECKHUE U
XUMHYECKHE CBOWCTBA (peakIUU C aKTUBHBIMU MeETaJlJlaMH, TrajJore€HOBOJOPOJIaMH, TOpPEHUE),

IpUMeHeHHEe. BogopoIHble CBSI3U MEXAY MOJIEKYJIaMHU COUPTOB. [leiicTBEe METaHONA U 3TaHOJIA
Ha OpPTraHu3M YEJIOBEKA.

MHoOroaToMHble CHUPTHL. JTUJICHIJIMKOIb W TIJIMLEPUH: CTPOEHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkius Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue riunepuHa Hu
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anprerusl M kemouwvl. DOpManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (pEeakUMU OKHCICHHS W BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKILUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTHI:
CTpoeHue, pU3NUECKUue 1 XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
TepuHKaNMK), ToNydyeHHe U mnpuMeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buosornyeckas posib XUpOB.

YrieBoapl: cocTas, KiaccuuKaIys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IOPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcunom Mmeau(ll), oxucieHne amMmMuadyHbIM PAcTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npUMeHeHue, Onosnoruyeckas poib. @orocunres. @pykros3a Kak U30Mep INIFOKO3BI.



Kpaxman u nemmonosa kak npupojHsle nonumepsl. CTpoeHHe Kpaxmaia U LeJUTI0I03bI.
duznyeckue U XMMUYECKHE CBOMCTBA KpaxMaia (IrMIpoJiu3, KaYeCTBEHHAs PEaKLus C HOJOM).

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HaOJIIOZIGHHE W ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHoia okcugaom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMojeWcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepebpa(l) u rumpoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMaja C HMOAOM), IPOBEAECHUE IPAKTHUYECKOW paldoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3anaum.

Bbuucinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA WJIM IMPOJYKTAa PEAaKLHMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOIYKTOB PEAKLIUN).

A3oTcozepikaliue OpraHn4eckiue CoeIMHEHN.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe MuuuHa). buonornyeckoe 3HaueHue
aMHHOKUCIOT. [lentuapl.

benkn kak NnpupoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, IEHATypauus,
Ka4eCTBEHHbIE pEaKI[MH Ha OENKH.

OKclepUMEeHTalbHbIE METOJbl M3YYEHHUs! BELIECTB M MX IpeBpallleHuil: HaOdrofeHue u
ONMCAaHNUE JAEMOHCTPALIMOHHBIX ONBITOB: JEHaTypanusi OEIKOB NpHU HArpeBaHWUHU, I[BETHHIE
peakIuu OENKOB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeIHsAs MoJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEpU3aIIis U MOJIMKOHICHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBSA3€M NMPU M3YYEHHHM OopraHudeckodl xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSITUM, ABJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJIEHHE, HAay4HbIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKauus, TI[EepUOJUYHOCTb, HAOIIOJEHNE, HW3MEpEHHe,
AKCIEPUMEHT, MOJIEIIUPOBAHHUE.

®dusnka: MaTepus, FHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPIrETUUECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSHUE BEIIeCcTBA, (GU3MUECKHE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE OPO/IbI, TIOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHomorus: NuIEeBble MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOIINE CPECTBA,
JIEKapCTBEHHBIE M1 KOCMETHUECKHE ITpENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMudeckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKa.
DHepreTHyecKre YpOBHH, MOJAYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHAsE KOH(PUTYpAIIHs ATOMOB.

Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema XuMuueckux siemeHtoB /[[. H.
MenpneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepumonnueckoil cHCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEU CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTBIX M CIIOKHBIX BEIIECTB
0 TPYIIaM | MepuoaM. 3HaueHHe MePUOINIECKOro 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BellecTBa. XUMHUYECKass CBs3b. BUIbl XUMUYECKOW CBs3U (KOBaJeHTHas
HENoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajundeckas). MexaHu3mbl 00pa3oBaHMsS KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DNeKTpooTpUlIaTeTbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve o AUCHEpCHBIX cucTeMax. VICTHHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 101
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYECKHX
BEIECTB. [ eHeTHyeckas CBsI3b HEOPTaHWYECKHX BEIIECTB, MPUHAMICKANUX K Pa3TUIHBIM
KJIacCcaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUil B HEOPraHMYeCKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpaALICHUS
SHEPTUH TIPU XUMHYECKUX PEaAKITHIX.

CxopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iW4HBIX (akTopoB. OOpaTHUMblEe pEaKIHH.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIONIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTHdeckas aucconuanus. CuibHble W ciiadble 3JeKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KUCTas, HEUTpaIbHAS, IEJTOYHAs.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyUYEHHUsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmui «llepuogudeckas cuctema xumudeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MOJIeNIed KPUCTAUIMUECKHX PEemETOK, HAOMIOJEHHEe ¢ OMHCAaHUE JEMOHCTPAIMOHHBIX W
71ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalld3aTopa,
ONpeJIeJIEHUE Cpellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUU
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnbie 3amaun.



Pacuérsl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckasi xumus

Hemerambl. Ilonoxkenne HemetraioB B Ilepuogmyeckoil cucCTeME XMMHUYECKUX
anementoB JI. M. MenaeneeBa u OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPONHSI HEMETAIIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMHYECKUE CBOWCTBA BAXKHEHIINX HEMETAIUIOB (TAJOT€HOB, cephl, a30Ta, ¢ocdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue merainos B [lepruoaudeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usznveckue cpoiictBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPsSHKECHUIN
METAJLIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPHUM, KaJdid, KajbIMd, MAarHUM,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UMX NPEBPAIICHUN: HU3YYCHUE
KOJUIEKIIMA «MeTalulbl U CIUIaBbI», OOpPa3IOB HEMETAUIOB, PEIICHUE AKCICPUMEHTAIBHBIX
3ama4, HAONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnrie 3amaun.

Pacuérer macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET IMTPUMECH.

XuMus 4 KM3Hb

Ponp xuMuu B 00ecrie4eHnn SKOJIOTHUECKON, SHEPTeTHUECKON M MHIIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpenacraBnennss 00 OOmMMX HAYYHBIX MPUHIMNAX MPOMBIIIICHHOTO TOTYyYCHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEHIECTB U MaTEpPHANIOB: Ba)KHEUILIME CTPOUTENIbHBIE MaTepuabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPAcKH, CTEKJIO, KepaMuKa, MaTepuaabl s DJICKTPOHHUKH,
HaHOMAaTEPHAJIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOTO MCIIOIH30BAHMSI MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3EH MPHU W3YyYeHHH OOIIEH U HeOpraHUYeCcKOil XUMUU B
11 xmacce ocyIliecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAay4YHBIA (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIaccupUKanus, MEPUOIUYHOCTb, HaOJII0ICHHE, AKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.



®u3nka: Marepus, dHEprus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOTI,
PaIMOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTbD.

buonorus: knerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOTHS: XUMHYECKass  MPOMBIIIJICHHOCTB, METALTYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIIEHHOCTh, (papMalneBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, JCKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpoTpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ylbTaToOB OCBOEHMS INpeaMmeTa «XHMHs» Ha YpPOBHE CpeaHEro ooOuero oOpa3oBaHMs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

0CO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMH JTUYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbLHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHMS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH M
CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yIbTATBl OCBOEHUS IpeaMeTa «XHMHS» JOCTUTAIOTCS B EIMHCTBE
yueOHOW M  BOCHUTATENBHOM JI€ATE€NBHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPAaBUIAMU TOBEICHMS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIICHUS
JTUIHOCTH 00YyYaIONUXCSl.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS NMpeaMeTa «XHUMHUSA» OTPaXaroT CPOPMHPOBAHHOCTh
ONbITa TO3HABATEIBHOM M MPAKTHUYECKOW MAEATENbHOCTH OOYyYalomMXCs 10 pealn3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHMsI 00YYAIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00A3aHHOCTEN, YBaKEHUS K
3aKOHY U NPaBONOPSAKY;



MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU ACSITETLHOCTH TPU CO3JIaHUU YIEOHBIX IMPOCKTOB,
peleHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBHIOJHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPY aHAJIM3E PA3INIHBIX BHIOB YIYEOHOU NEATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOMN
XUMUH;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pe3yJbTaT JJIUTEIbHBIX HaOI0ICHUMH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U MTPAKTHKOB;

MHTEpeca M TI03HABaTENbHBIX MOTHMBOB B TMIOJIYYEHHH M TMOCIEAYIONIEM aHajIu3e
nH(OpMaIK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHbIE C XUMUYECKUMHU SBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHHE W TOCTYINKH CBOMX TOBapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10pOBOrOo M Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofieHus] MpaBuiI OE30MacHOrO OOpalleHUs] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOU JIEATEIIHBHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATUS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10oBOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3a7ad COIUAIBHON
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IMIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuyHOrO pojia, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUs TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TPpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa30BaHUS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPOOSIeM, BIHSHHS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEIbl;



OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH IS PELIEHUSI BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaAHUS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHMsI MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPeIIPUHUMAEMBbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYyJIbTYphl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CHIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOrHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHruu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH [AJSi COBPEMEHHOW LMBUIM3ALUU: B €€
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEPreTUYeCcKOM, MUIIeBOW M HKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUU METULIUHBI,
00eCreyeHN! YCIIOBHM YCIIEIIHOr0 TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIIOHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUsI Jie7aTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO MCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS pelieHus mpolieM
B pEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbhIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pPa3iIWyHbBIX cdepax npodeccHoHanbHON
JESITEIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MeranpenmMeTHble pe3yibTaThl OCBOCHHUS ydeOHOro mpenMera «XUMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHUPOBO33pEHUS OOYHYaIOIIUXCS MEXIUCHUIUIMHAPHBIE
(MeXmpenMeTHbIE) 00LIeHayYHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
n CHGI_II/I(I)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YCMbIX B CCTCCTBCHHBIX HAaYyKaX (MaTepI/IH, BCIICCTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HaydyHbIH (akKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, UCCIIeIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHE);



YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHUBHBIE,
peryisaTuBHbBIE), oOecneunBaonie (OpMUpOBaHHE (QYHKIMOHAIBHOM T'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMHM 00Yy4aroIIuXCs;

CHOCOOHOCTh  OOY4YaroLUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble Yy4eOHbIe JEHCTBHMsSI B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpeaMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATHHBIMH YYeOHBIMU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMHU.

OnJajeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (POPMYNUPOBaTh M aKTYaJIM3UPOBATh MpPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiATh LeNU JAEATENbHOCTH, 33JaBas NapaMeTpbl U KPUTEPHUM HX JIOCTHUIKEHU,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIICIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIME MTOHATUS AJIs1 OObSICHEHUSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3yEMblE B XUMUHU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeNH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU peleHUH Y4eOHBIX
MO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BATENIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METO/J0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEAM M 3aJadd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM MpOIlecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (popMmyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUUECKOW MCCIeI0BaTENbCKOW M MPOEKTHOM JesTeNIbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ nngopmManmeii:

OPUEHTHUPOBATbCSI B pa3IM4YHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTEpaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATU3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBICHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



GopMynHpOBaTH 3ampoCchl M NPUMEHATh PA3JIMYHBIC METOABI INPH IOMCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM ISl BBITTOJIHEHHSI YUeOHBIX 3aa4u ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHMAaIbHYIO (OpPMY MpeacTaBiIeHus MHGopManuu (CXeMsl,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KA4yeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaMeil: TPUMEHATh MEXIpeaMeTHble ((PU3MYeCKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (hOopMyIIbI, a0OpEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKaeMOM TEeMbI B XOJI€ JUaJlora W/WIIN TUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYJIHPOBATh CBOM IPEJIOKCHUS OTHOCHTEIHFHO  BBITOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH  BBIIOJIHEHHHM XUMHYECKOTO
9KCTIIEPUMEHTA, TPAKTUYECKOW pPabOTHl 1O MCCIEAOBAHHIO CBOWCTB M3YYaeMbIX BEILECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHpPOBATH BBIBOJBI IO PE3yiIbTaTaM MPOBEIEHHBIX
MCCJIEJOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHI B X0/€ 00CYX/I€HUs U OOMEHA MHEHUSIMH.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO MO3HABATEIbHYIO JIEATEBHOCTD,
ompenenss e€ eI W 33aJadd, KOHTPOJHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJUiaraéMblii allTOPUTM JICHCTBHI TPW BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJy4yeHHs] HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENHHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

IIpeameTHBIE pE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMusD» OTPaKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABIEHUH O XHMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHUPOBAHUHU
MBILUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHuss MPaKTHYECKUX 3a7ad M DSKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM Cpeie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIH 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYIMIa, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOIEPKALINE COCAUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS OPraHUYECKUX
BeuniectB A. M. DbytiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIECTB); 3aKOHOMEPHOCTH,



CHUMBOJIMUYECKUI SA3BIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMS, JISKAlHMe B OCHOBE IOHUMAaHMS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (PaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U PaKTHYECKON JeSITeIbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCT YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMSI;

c(OPMHPOBAHHOCTh YMEHHMH yCTaHABIMBATh INPUHAIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENe]IEHHOMY KJIAcCy/TpyIile COEAUHEHUMN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKAlll€  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBOANUTH TPUBMAJIbHBIE HAa3BAaHMs OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (I3THUJICH, MPOIMIIEH,
alleTUIeH, 3TWIEHIJIMKONb, TIJIMLEPUH, (eHoJd, (opManbAerujl, aleTalnbIerusi, MypaBbHUHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAEATh BHUJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeuiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOWCTBA TUITUYHBIX MPECTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(meTan, STaH, STWIEH, TPOMWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJIYy HHMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMUMHUYECKHUX DPEAKIHUH c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpPepadOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHWN 00 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JUIs IPUHATHUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BELIECTBAMU M UX IPUMEHEHHEM;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJIHEHUIO JTA00PATOPHBIX XUMHUUECKUX OMBITOB;



c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATH M BBIMOJIHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BELIECTB NP HAarpeBaHUM, IOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OElIKOB TIpHu
HarpeBaHuU, I[BETHbIC PEaKIMU OEITKOB) B COOTBETCTBUHU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTU
npu OoOpallleHUuu C BEIIEeCTBAaMU U JIJAOOPaTOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThl
XUMHYECKOTO SKCIEpUMEHTa B (hOpME 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUH u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH IEATENBPHOCTH B ILEJISAX COXPAaHEHHS CBOETO 3J0POBbS U
OKpY’Karollled MPUPOIHON cpelbl, 0OCO3HABATh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX OPraHMYeCKUX BEUIeCTB, MoHMMAas cMbicn mnokaszarens [1/IK, mosicHaTh Ha
npuMepax crnocoObl YMEHBUIEHUS] M MPEJOTBPAIIECHUs UX BPEJAHOIO BO3JICHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUIsi 00y4YaroIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (Gpopmyit.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHWUU SIBJICHUA TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKHX 3alad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOM XHMHYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINe
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0O0BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAS),
KPUCTAJUIMYECKass  pELIETKA, THUIIBI XUMHYECKHUX  PEaKIUh, pacTBOp, DJIEKTPOJIMUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs TUCCOLHAIMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS DHEPTUM MPU XUMUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
Jie)Kalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBIICHUH,
(dakToNOrMUeCKre CBEJCHUS O CBOWMCTBAX, COCTaBE, MOTYYCHUH M OE30MaCHOM HCIIOIh30BAHUH
BXHEHIIINX HEOPTaHUIECKHUX BEIIECTB B OBITY M MPAKTUYCCKOM NEATEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEpPHBIC MPU3HAKU TOHSATHHN, YCTaHABIIUBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIME MOHATHS MPHU ONMHCAHUU HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLECHU;



Cc(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
dopMy1 BemIeCTB M ypaBHEHMH XWMHUYECKHX pPEAKLUUH, CHUCTEMATUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKHX BELICCTB (yrapHbd ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEICATh BAICHTHOCTD U CTETIEHb OKUCICHHUSI XUMHYECKUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAs!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAUIMYECKON PEMETKH KOHKPETHOI'O
BEIIeCTBA (aTOMHAs, MOJIEKYJApHas, MOHHAas, METa/NIM4ecKas), XapakTep Cpeldbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJlacCy/TpyIe COeAMHEHUH (IPOCThIe BEIIeCTBa — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaThb JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. U.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMMHUYECKHX 3JIEMEHTOB U HX
COEMHEHUH 10 neprogam u rpynnam [leproauueckoil cucTeMbl XMMUUYECKHX 31eMeHToB J[. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYIECTBOBAHHE
TEHETHUYECKOM CBA3M MEXIYy HEOPraHMYECKMMM BEIIECTBAMU C IIOMOIIBI YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouMx BeIIeCTB, TEIIOBOMY 3¢ (eKTy peakiuH,
U3MEHEHUIO CTETIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIacTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpAallEHHBbIE YpaBHEHUS peaklrii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaxKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOAUTH PEAKLUH, MOJITBEPHKAAOLINE KadeCTBEHHBIN
COCTaB pAa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peaKIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3INyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PAaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHHUU XapaKTEepU30BaTh XHWMHYECKHE IMPOIECCHI, JIEXKaIIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYEHUsl CEPHOM KHMCIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh
npefcTaBieHuii 00 OOIIMX HAyYHBIX MPUHIMIAX U HKOJOTMYECKUX MpoOsieMax XMMUYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAHHEM MOHSATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHMH Ta30B IpPU XMMHUYECKHX



peaxusax, Macchbl BElIeCTBa WK 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BEUIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUjia MOJb30BAHUA XUMUYECKOW MOCyn0il u
1ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBujia OOpalleHus C BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKILHUSMHU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEICNIEHUE CpPeJbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOH pEaKIUH, peaklud HOHHOIO OOMEHA, KAaueCTBEHHBIE pEakLUU Ha
cynbdar-, kapOoHAT- U XJIOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agau o TtemMam «Metamney u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHKHU
0e30MacHOCTH MpU 0OpaIlIeHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAaHUEM, MIPECTABIIATD
pe3yabTaThl XUMHYECKOTO OJKCIIEPHMEHTa B (hopMe 3amucH YpaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GOopMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM KOMMYHHKanuu, MHTepHET u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh OMACHOCTh BO3ICHCTBHS HAa >KMBBIE OPTaHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHbILIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YYaroLUXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBSI: YMEHHE NPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBO 4acos

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
IT i .
PEAMET OpTatitECron XUMHH https://lesson.academy-
1.1 Teopus cTpOCHUST OPraHUYSCKUX 3 0 0
. content.myschool.edu.ru/04/08
coenunenuit A. M. byrneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
https://lesson.academy-
2.1 IIpene € YIJICBOIOPOIbI — ajiKa 2 0 0
PEACTIBHBIC YTIIEBOROPOLH KA content.myschool.edu.ru/04/08
59 HenpenenbHble yriieBogopOIb: 6 0 1 https://lesson.academy-
' aJIKEHBI, aJIkaJueHbI, aJIKHHbI content.myschool.edu.ru/04/08
https://lesson.academy-
2.3 A 2 0 0
POMATHICCKHE YIACBOROPOAK! content.myschool.edu.ru/04/08
54 [IpupoaHble HCTOYHUKHU 3 1 0 https://lesson.academy-
' YIII€BOIOPOOB U UX NepepadboTKa content.myschool.edu.ru/04/08
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://lesson.academy-
3.1 C ) 3 0 0 -
THPTHL. FeHOT content.myschool.edu.ru/04/08
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 0 1 https://lesson.academy-

CrnosxHble 3¢upsl

content.myschool.edu.ru/04/08




https://lesson.academy-
content.myschool.edu.ru/04/08

3.3 VYriueBobl 3 1 0

Wroro no pazueny 13

Pasnen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus

https://lesson.academy-
content.myschool.edu.ru/04/08

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3 0 0

Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

https://lesson.academy-
51 11 . K .B 2 0 0
ACTMACERT, Ay, BOTOKHa content.myschool.edu.ru/04/08
Hroro 1o pasaeny 2
OBILEE KOJIMYECTBO YACOB I10 https://lesson.academy-

ITPOTPAMME 34 2 2 content.myschool.edu.ru/04/08




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE PecypChl
padoThI padoTsbI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. llepuoanueckuii
11 3aKkoH U [lepronnueckas cucrema 3 0 0 https://lesson.academy-
' XUMHYECKHX deMeHToB Jl. W. content.myschool.edu.ru/04/08
MenneneeBa
12 CrtpoeHnue BemiecTBa. MHOrooOpasue 4 0 0 https://lesson.academy-
' BEIECTB content.myschool.edu.ru/04/08
https://lesson.academy-
1.3 X 6 1 1
HMHTACCIHE peaiiin content.myschool.edu.ru/04/08
Htoro no paznemny 13
Pa3nen 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 M 6 0 1
CTALITH content.myschool.edu.ru/04/08
https://lesson.academy-
2.2 H 9 1 1
eMeTALIRT content.myschool.edu.ru/04/08
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 5 0 0 https://lesson.academy-
' BEIIIECTB content.myschool.edu.ru/04/08
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
https://1 .academy-
3.1 XUMUS U )KU3HDb 4 0 0 s lessonacaden

content.myschool.edu.ru/04/08




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiieckue HU3y4eHusi o0pa3oBaTeJbHbBIC
padoThI padoTsbI pecypesI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHs OpraHM4YECKUX
2 coequHenuiit A. M. bytieposa, eé 1 0 0
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux Bemiects. Homenkinatypa 1 0 0
(cucTemaTuveckasl) U TPUBHAIBHbIC
Ha3BaHUS OPraHUYECKUX BEIECTB
4 ATKaHbI: COCTaBUI/I CTpPOCHHUE, 1 0 0
TOMOJIOTHYECKHUH PsijT
5 MeraH u 3TaH — npocTenIne 1 0 0
MIPEJCTaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0
7 OTHIIEeH U NPONHIEH — IpocTenIne 1 0 0
MIPEICTaBUTENN aJTKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 0 1
STUJICHA U U3yYEHUE er0 CBOMCTB»
Anxanuensl. byraauen-1,3 n
9 MeTmioyraauen-1,3. [Torydenne 1 0 0

CHUHTCTUYCCKOI'O KaydyKa U pC3UHLL




10

AJKHUHBL: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PsAll. ALIETHUIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11

12

13

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

I'enetnueckas cBA3b Yrii€BoaopoaosB,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ra3sl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu

15

16

[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

HpCILGJ'II)HI)Ie OAHOATOMHBIC CIITUPTHI:
MCTaHOJI U OTaHOJI. Bonopolea;I CBA3b

18

19

MHOroaroMHsble CIMPTHI: ATHUJICHIIMKOJIb U
IJIMLEPUH

@deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMUYECKUE CBONCTBA, IPUMEHEHHUE

20

Anpaerunpl: GopManbaeTuI U
areTanbaerug. AeTon

21

22

O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsI U YKCYCHas

ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBonbl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
MMOJIMMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopozacoaepxaniue opraHnaeckre
COCIMHEHUS

30

31

AMWHEBI: METHJIAMUH W aHUJINH

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHn4€eCKUC COCAUHCHU A, UX
OHOJIOrHYECKOE 3HAUCHHE. Ilentuapl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

33

34

OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN

OcHoBHBIC MCTOABI CHHTC3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctruHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaeny
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (pocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AIlNS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
u «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XuMHs ¥ 370pOBBE YeIIOBEKa 1

OBLIEE KOJIMYECTBO YACOB I1O0 34

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kiace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «M3aarenbcTBo
«IIpocsemeHue»
* Xumus, 11 knace/ Pynsuruc I'.E., @enpaman @.I°., AkunonepHoe o6mectBo «3marenscTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Pa6oB M.A. COopHuk 3a1a4, ynpaxHeHuit u TectoB o xumuu 10-11 kmacc M:OK3AMEH,
2017

Ps60oB M.A. Tectsl o xumun 10 ximacc M:DK3AMEH, 2020

Ps60B M.A. Tectol o xumuu 11 ximacc M:OK3AMEH, 2021

MuxuTiok A./l. Pa6ouas terpaap no xumuu 10 knacc M:OK3AMEH, 2019

MuxuTiok A./l. Pa6ouas terpaap no xumuu 11 kmacc M:OK3AMEH, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Kommnekrt npesentanuii k ypokam 10-11 kmacc






		2023-09-25T11:06:38+0500
	Халикова Райля Саляхитдиновна




