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MOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIo IpeaMmera
«Xumuss» B 0o0pa3oBaTelbHBIX OpraHm3anusax Poccuiickoit dDepepainuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®eneparuu Ha mnepuon go 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3padOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOTO mpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU ILIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHMS MHPOBO33PEHHSI M OOIIEH KyIbTYpHI
4eJ0BEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero 0oO6pa3oBaHUsl CPECTBAMH Y4eOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO OMNpEZENeHbl B MpOrpaMMe MO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHUH, €€
3HAa4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTePHAIbHOM KM3HU OOIIECTBA, a TAKXKe ¢ yUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyro pojib B COBPEMEHHOMN
[UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(dopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIECHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYyKaroIllleM MHUpPEe KaK O €IMHCTBE MPUPOIbl U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI YacCThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTMH HampaBjeHa Ha pelIeHue INI0OANbHBIX MPOOJIEeM YCTOHYHMBOTO Pa3BUTHA
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOM, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OOMIMMHU MLEISIMH W TPUHIUMIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BbIPA0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOAOIKEHHU 00pa30BaHUs B Pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMuA» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUM U3 OOILIEH XMMHUM) U OpraHuyYecKor Xxumuu. PopMHUpPOBAHHME TAHHOM CUCTEMbI 3HAHUMI
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOTo00pasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMMH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas xumus» U «O01mas 1 HeopraHudeckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yuyeOHOTrO MaTepuasiia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KIIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEICTaBICHUNW O CTPOCHUM BEILECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pa3BuUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHUs B mpeaMeTe «XuUMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMUeCKre CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUD» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOIaromiei 1o
00BSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, A TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUYECKUH M TPUKIAAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIPYTUMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIbHON U
NPAaKTUYECKON JIEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM M MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NMpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a1a4. B 1enoM conepkanue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOro MHUpa, 00yCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUHMH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke mpoliem cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3ALMU  OOYYAOLIUXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUS M IOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POPMHUPOBAHUE YHUBEPCAJIBHBIX Y4YE€OHBIX NEHCTBHH, MMEIOLIUX
0a30Bo€ 3HaUEHHE JUIsl Pa3IMUHBIX BUJIOB JEATEILHOCTH: PEIIEHUs IPo0seM, IOUCKa, aHaIu3a U
0o0paboTkn HH(pOpPMAIMK, HEOOXOAUMBIX s NPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B I03HAHUU XUMUU.



B nmpakTtuke npenogaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KAaTeIbHOU
XapaKTePUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HalpaBJICHUEM IEPBOCTEIICHHOW 3HAUYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Hayku Kak obmnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJIeH N3YUEHUS IIPEAMETA SIBJISETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH COCTaBIsIOLIEH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHYECKHX peakluuid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JESATCIIBHOCTH, CBSI3aHHBIX C HAOJMIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWI OE€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, comepkaTenbHasi XapakTEepUCTUKa 1ele U 3a/1ay U3yueHus mpeaMera B
nporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU
B CHCTeMe cpenHero oomiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOUYTEHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN W TPUMEHEHUS UX B peabHOW XU3HU IS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBm3u c 3TUM TpU U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHUeE
PUOOPETAIOT TaKue 1eNU U 33a4H, KakK:

ajganTanus  OOydJalomuXCs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
dbopMUpOBaHHE WHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CHUTYAITUSIX, CBSI3aHHBIX C BEIIECCTBAMH H UX IIPUMEHEHHEM;

dbopMupoBaHUe Yy OOYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKa, aHaIW3a U 00paboTku WHPOpPMAIUU, HEOOXOIUMBIX JUIsi TPUOOPETEHHUs OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B TMO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEILIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIn3a y4eOHOW U HAyYHO-TIOMYIIpHONW WH(DOPMALIMHA XUMUIECKOTO
COJIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOJII0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYaromuXxcs YyOeKIEHHOCTM B TYMaHHUCTHYECKON HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pEIIeHUH TJ00albHBIX  MPOOJeM  palloOHaIbHOrO
MPUPOONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOr0 OTHOIICHUS K TIPUPOJIE M CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBIICHUSMHU.

B yueOHOM M1aHe cpegHero obOmero oOpa3oBaHus MpeaMeT «XHUMUsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAYyUHbIE TPEIMETHI».

OO01ee yuCiIO 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XHUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 gac B Hezeio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B IOJYYECHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHblE (HOpPMYIBI OpPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4eckas CBsI3b B OpraHM4ECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccudpuKalud  OpraHMYEecKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUHN (cucreMaruyeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHMYECKHUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHUYecKUX BEIIECTB MU MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB MPU HAarpeBaHuU (IJIaBjieHHEe, OOyTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOCHHUE, TOMOJOTHYECKHH pAn. MeraH M 3TaH — mNpocTeilne
IPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuH 3aMelleHus |
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, TOTYUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTHIEH U MPONWIEH — MPOCTEeHIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
NPOCTEHIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (PU3NYecKre U XUMUYECKHUEe CBOICTBa
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUApATAllK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyd€HHE M TNpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MPUHAJISKAITIME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOJIOPOJOB. [IpuposHblii ra3 U MOnyTHbIE HE(PTSHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpeKUHT
(TepMuUecKHid, KaTanuTUYeCKui), nupoiau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIYKThI €ro NepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsbl, Kojutekunu «HepTb» u «Yromab», MonenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMUYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrue. BogopoiHble cBsI3u MEXAy MOJIEKYJIaMHu COUPTOB. [leiicTBie MeTaHOIa U 3TaHOIIA
Ha OpPTraHU3M YEJIOBEKA.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuepuHa u
STUJICHIJIUKOJIS.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAHOBJICHMsS, KayeCTBEHHbIE DPEaKLUu),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MOoIydyeHue M npuMmeHeHue. CreapuHOBas W OJEMHOBAs KHUCJIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIee NEeHCTBHUE.

CrnosxHble 2Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[IpumeHnenne xxupoB. buonorndeckas poib KUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHUKAIMS YTIEBOAOB (MOHO-, IU- U MoJucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHSI MOJEKYJbl, (PU3MUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHume amMMHadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXAEHUWE B MPUPOAE,
npUMeHeHue, Ouosoruueckas poib. @orocunres. dpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaia U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PeaKkusi C HOJO0M).

OKCHEpUMEHTAJIBHBIE METOABl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHMI: NPOBEACHHUE,
HaOJIoIeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCiIeHHe 3TaHoia okcuaom wmenu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuinepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(Il), B3aumoneiicTBue
KpaxMajia C HOAOM), MNpPOBEAECHUE TIPAKTHUECKOW paldoThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérurie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

A3oTcozeprKane OpraHn4ecKie COeINHEHNUS.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHuvyeckue coenuHeHus. Pusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMepe riuuuHa). buomornyeckoe 3HaueHHe
amMuHOKUCIOT. [lentuasr.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK HA OEIIKH.

OKcliepUMEHTAlbHbIE METOJbl M3Y4EHHUS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHAaTypalus OEJIKOB IPU HAarpeBaHUU, LBETHBIE
peaxiuu OEIKoB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUU, CpelHAs MoJeKylsipHas Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUS U ITOJIMKOHIEHCALINS.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ NPU M3y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIoTe3a, 3aKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMA, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opraHusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPOJIbI, TTOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpenapaThl, MaTEpPUaJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

TeopeTuvyeckue 0CHOBbI XUMHH

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. Oco6eHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTaNIIM B aTOMax 3JIEMEHTOB HEPBBIX UYETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XUMHYECKHUX 3ieMeHToB [JI. U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U epuojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BuIbl XUMUYECKOW CBsI3M (KOBaJEHTHAas
HEMOoJIsSIpHasl U TOJISIpHAsi, WOHHAs, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIECHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DneKTpooTpULATENIbHOCTh. CTeNeHb OKUCIEHN. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITNYECKON PEIIETKY.

[TonsiTve 0 aucniepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKHx
BellecTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3TUYHBIM
KJIaccaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUii B HEOPTaHUYECKOH U
OpPraHMYECKON XUMHUU. 3aKOH COXPAaHEHHS MACChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (hakTopoB. OOpaTuMbie peaklvu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XUMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialOble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YyUEHHUsl BEIIECTB U WX MPEBpAIllEHUI: JEMOHCTpPALUS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0AEHHE M ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OIPEICIIEHUE CPEABl PACTBOPOB BEILECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHIMKATOPA, pPEaKLNU
MOHHOTO OOMeEHa), MpOoBeJIeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOpPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéThl Mo ypaBHEHUSM XMMHUYECKHUX PEAKIIHii, B TOM YHCJIE TEPMOXUMHYECKHE PaCUETHI,
pacuéThl ¢ UCTIOTB30BAHUEM MOHSATHUS «MAaCcCOBAst A0S BEIIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAXKHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COC/TMHCHUI).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCTUHEHHH.

Meramisl. [lonoxenne MeramioB B [lepnoandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUUECKUN Psii HaNpsHKECHUN
METAJIJIOB.

XWUMHUYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPHWH, KaJlWid, KajbIlMHd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

O611me cocoObl moyYeHHst MeTa/UIoB. [IpiMeHeHre MeTaIoB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METObl H3Y4EHHMS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHUE
KOJUIeKIMH «MeTajuibl M CIUIaBbl», OOpa3llOB HEMETAUIOB, pPEIIEHUE AKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPaMM KHMCIOT U ILIENOYEH, KaueCTBEHHBIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, €CIIM OHO U3 BEUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B oOecrie4eHnu IKOJIO0TMUECKOM, SHEPreTHYeCKOol U MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuUuHBL. lloHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKkuuu.

[IpencraBiaenus o006 OOWMX HayyHbBIX MNPUHLOUIAX I[POMBIIUIEHHOTO MOJIY4YEHUs
BaXHEHILNX BEILIECTB.

YenoBek B MHUpE BEUIECTB UM MAaTEpUaOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl MJis SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XrMHs U 3[I0pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiIa 0E30MacHOTrO MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccu(uKauus,  NEepUOJUYHOCTh,  HaONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKUN YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (U3NUYECKHUE BEIIMUMHBI U €IUHUIIBI X U3MEPEHHsI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/Ib, TTOJIE3HbIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METATYpPIUsd,  IPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BO/ICTBO, MUIIeBast
MIPOMBIIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, 3JIEKTPOHHAs IPOMBIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAHEro o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIIPEIETICHUIO;

HAJIMYHE MOTUBAINH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIMXCs PYKOBOACTBOBAThCS B CBOCH JEATEILHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHS» JIOCTUTAIOTCS B E€IWHCTBE
yuyeOHOIl M BOCIUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXXIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT c(hOpMHUPOBAHHOCTh
OMBITa TO3HABATEIHHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHUS:

0CO3HAHMSI O0YYAIOIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATENLHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pemeHnH y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IIPY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH IeATeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMHUU;

YBa)KEHHs K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHsI HAyKH €CTh Pe3yNbTaT JUIMTENIbHBIX HaOJII0JeHUl,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTHKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIIGHUBAaTh CBOE MOBEJACHHE M IMOCTYINKH CBOMX TOBApUIIEH € MO3UIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofeHus] MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, MMOBCEIHEBHOMN
YKU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO M KU3HHU JIOJICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHUH TPAKTUYECKUX 3a/1a4 COIHMATbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO MpodeccHil pa3iuyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHUsI TPEIMETHBIX 3HAHUH M0 XUMUU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylbTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHOW TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEeOHOCTEN 00I1eCTBa;

6) 3K010rMYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH IIeTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/Ie, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHMA TJI00aJTBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEbI;

OCO3HAHMSI HEOOXOIMMOCTH MCIOIH30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHS BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpHUpOTHON cpene,
YMEHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTHYECKHE IMOCIEICTBUS MPEANPHHIMAEMBIX
JIEMCTBUN U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOM KYJIbTYpHI, ONbITA
NEeSITeIbHOCTH  OKOJIOTUYECKON  HalpaBlIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLECTBEHHOW MPAKTHKY;



MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIMOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIEeM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny TpobiieM COXPaHEHHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHH JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHHUCTUYECKOW HAIIPABIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KM3HU Ka)K0T0 4jieHa
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUSl CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI 1e1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (P)AKTOB M HMCIOIIUXCS JTAHHBIX
C TEJBIO MOYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [T peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIHCKON ACATEIHHOCTH,

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3IuuHbIX cdepax mnpodeccuoHaabHOM
JIeSTeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA Yy4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAYMMbIC MJi1 (OPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXKIUCIIUTUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUe IEJTOCTHOCTh HAYYHON KapTUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, HAy4HbIN (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBaHNE, HAOMIOCHUE, H3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

VHUBEpCaIbHBIE  y4eOHBIE  nedcTBHS  (TIO3HABaTEJbHBIE, KOMMYHUKATHUBHEIE,
perynatuBHbIe), oOecneunBarompe (opmupoBaHue (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWS W YHUBEpPCaJIbHbIC Y4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COIMAIbHOM MPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU MO3HABATEJIbHBIMY IEHiCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENIbHO  (hOPMYJIUPOBaTh W aAKTyaJIM3UPOBaTh MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpeAeNATh LEIH NeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMHU LIEJISIMHU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIIOIb3yeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC)
MOJIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHU4yeckass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH Y4eOHBIX
IIO3HABATENIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJEJbHbIE IPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAaMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;

dopMynupoBaTh LI U 3aJauyd  MCCIEJOBAHHUSA, MCIIOJIB30BaTh IIOCTABJIECHHBIE U
CaMOCTOSITENILHO c(hOPMYyJTUPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIPHOTO IUTAHUPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBIIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) pabdora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHHMKAX WHPopManuu (HAYyYHO-TIOMYJIsIpHas
JaUTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dopMynHupoBaTh 3ampochl M TNPUMEHATh pPa3IMYHBIE METOAbI NPH IOHCKE U OTOOpe
uHpopManru, He0OOXOAUMOM IS BBITOJIHEHHs YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIbHYIO (OpPMY IpeicTaBiIeHus WHPOpMaUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa Mpu padoTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OnJaeHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra U/WIU JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3EHTAIell pe3yJbTaTOB IO3HABATEIHHON AEATEIBHOCTH, IOIyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboOThl MO HCCICAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro mpoekTa M (OPMYIUPOBATH BBIBOJBI IO pE3yNbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKICHHS 1 0OMEHa MHEHUSIMH.

OBJiaieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMH el CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NEATEIBHOCTD,
ormpezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUH HPHU BBHINOJHEHUH yYeOHBIX M HCCIEIOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YU4ETOM IMOJIyUYeHHUs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIIATh CAaMOKOHTpPOJIb CBOEH JICSATENbHOCTH Ha OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJAbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
PEIICHHA TPAKTHYCCKUX 3aJad W OKOJOTMYCCKU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHWYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATaroIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas WU
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  O0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNNa, paguKail, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOAEpXKAIINEe COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHUA, JICKANIUE B OCHOBC IMOHHWMAHHA
MPUYUHHOCTU ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ BBISBJITh XapPaKTCPHBIC IMPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBAaTb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY JIs1 COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHNYCCKUX BCIICCTB
AJI UWITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOT'O CTPOCHU A,

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEUIECTB 10 HX COCTaBYy U CTPOEHHUIO K OMNpeAeNéHHOMY KJaccy/Tpynie COeIuHEHUI
(YrieBolopoapl, KHUCIOPOJ U  a30TCOJAEpXKAIIHEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs 1O cuctemMatudeckoir HomeHkiaatype (IUPAC), a Takxke
NPUBONUTH TPHUBHAJbHBIC HA3BAaHHs OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJIMKONb, TIHALEPUH, (eHON, (OpMabAETHll, AaleTalbJIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAs KHUCIIOTa, TII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BelecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUSI; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaThb COCTaB, CTPOEHHE, (PHU3IUUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMUHbIX KJIAaCCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyrtaaueH-1,3, mertunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TJIUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eIUII003a, aMHUHOYKCYCHAas KHCIIOTa), HIUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX pPEaKUUd C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, TPUPOAHBIA Ta3, YToJib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPHUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH);

c(OpPMHPOBAHHOCTh YMEHMH BJIQJIETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmoeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSTHS PEIICHNH B KOHKPETHBIX )KMU3HEHHBIX CUTYaIUIX, CBI3aHHBIX
C BEILIECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHMUYECKON MOCYA0H U
nmabopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSIMU TI0 BBIITOIHEHHIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XMMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUH, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHUX BEIIECTB, JeHATypals OCIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TaCHOCTH
npu oOpallleHNH C BEIeCTBAMU U JTAOOpaTOPHBIM 00OpYyIOBaHHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (OopMe 3alUCH YpPaBHEHUH COOTBETCTBYIOIUX pPEAKIHMNA H
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(popmaruu, HTepHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHMH COONIOAAaTh MpaBWJIa SKOJIOTMYECKH IIeIeCO00pa3HOro
MOBEEHNA B OBITY M TPYIOBOM J[EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYKarollel MpUpOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHSI HA KUBBIC OPraHU3MBI
OTpeNIeNIEHHBIX OPTaHMYECKUX BEIIeCTB, MOHMMAas cmbicia mnokazatens IIJK, moscHsaTs Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4aroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbS: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst s 3anucu xuMudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrAOIINE
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O0BEM, BAJICHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBAJECHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMUMHUYECKUX  PEaKIUil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccolranuu, nepuoaudyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE IMOHMMaHWsS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHX SIBIICHUH,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€30M1aCHOM HCIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM EATEIbHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTAaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJUKY JJISi COCTaBJICHHUSA
dbopMyn BEHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUi, CHCTEMATHYECKYI0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIE Ha3BaHHs OTIEIbHBIX HEOPraHUYECKHX BEIIeCTB (YrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TaméHas M3BeCTh, HErali€Has W3BeCTb, NMUThEBAas COJa, MUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJIJIMYecKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUII;

c(hOpPMUPOBAHHOCTh YMEHUHN yCTAaHABIMBATH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IPOCThie BEIEeCTBA — METAJUIbI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPAacKpbIBaTh CMBICHT Hepuoauueckoro 3akona JI. MU.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIINH,



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. 1.
MenzeneeBa, UCHONB3Ysl MOHSATHS «S-, pP-, d-DJIIGKTPOHHBIC OpPOUTAINY», «IHEPTETHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMUUYecKuX 3yiemMeHToB /. M.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHbIX KJIaCCOB, IOATBEPKIATh CYLIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWMYECKHMMM BEIECTBAMM C TIOMOILIBI YPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolfX BelIeCTB, TEIJI0BOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUWUTHIBAs YCIOBHUS, MPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEAKIUU OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCH, JIekKaIlue B
OCHOBE TPOMBIIIVICHHOTO TOJyUYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHU 00 OOIIMX HAYYHBIX MPUHIUIAX W JKOJOTUUECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JIOJisI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHUX
peaKkImsIX, MacChl BEIIECTBA WKW 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBUjia MOJTH30BAHMUS XUMUUYECKOW TOCYAOU U
1abopaTOpHBIM 000PYIOBAHKMEM, a TAK)KE MPaBUia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH HKCIEPUMEHT
(paznoxeHue TMEpPOKCHUIA BOJIOPOJAa B TPHCYTCTBHHM KaTaau3aTopa, OINPEASTICHHE CPEabl
PacTBOPOB BEIIIECTB C MOMOIIBI YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
HAa CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1ab0paTOpHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCcOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOIO/IaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM IEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolle NPUPOJHOM CPEIbl, OCO3HABATH OIMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsS: YMEHHE HPUMEHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUISL  CIICTIBIX W CJA0OBUAAIIMX OOYYAIOIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMudeckux Gopmyii.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOIOPOABI — ATKAHBI 2
29 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 |
QJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 |
uX nepepadoTka
Uroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cruprel. ®eHon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. . |
Crnoxubie 3¢upbl
3.3 VYrieBojibt 3 1
Hroro no pasneny 13




Pa3znea 4. A3oTconeprkaiye opraHudecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHbBIE COeIUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merabl 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX W OPTAHMUECKUX )
’ BEILIECTB
Wroro no pasaeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMHS ¥ KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosnunyectBo yacos JIEeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpeamer opranM4ecKko XUMHH, €€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 07.09.2023
Teopus cTpoeHUs] OpraHUUYECKUX
2 coenuHennii A. M. byrtieposa, eé 1
! TP 14.09.2023
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPpUKaun
opranuyeckux BeuiectB. HomenknaTtypa
3 1
(cucremaTuyeckas) U TpPUBHAILHBIE 21.09.2023
Ha3BaHUs OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, |
TOMOJIOTUYECKHUN P 28.09.2023
5 Meran u 3TaH — OpocTenIIre |
MIPEICTaBUTENN aJTKaHOB 05.10.2023
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
P 12.10.2023
OTUieH U NpONUIeH — IpocTeiine
7 1
MPEICTaBUTENMN ATKEHOB 19.10.2023
g [IpakTuueckas padora Ne 1. «Ilonyuenue 1 |
STUJIEHA U U3YYEHHE €0 CBOWCTBY 26.10.2023
9 Ankanuensl. byraauen-1,3 u |
MeTunoyranuen-1,3. [lonyuenue 09.11.2023




CUHTCTHUYCCKOI'O KaydyyKa U pE€3UHbL

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHUM pAll. AUETUIIEH —

POCTEHIIMIA npezI[)CTI;BH:eHL AIIKHHOB 16.11.2023
1 Beluncienus no ypaBHEHHUIO XUMHYECKOU

peakiumn 23.11.2023
12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH

apeHoB 30.11.2023
13 ['eneTnueckas cBsI3b yIri€BOJOPOAOB,

MPUHAJISKAIINX K Pa3IUYHbIM KJlaccam 07.12.2023

[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
14 MPUPOAHBIN T'a3 U MOMYTHbIE HEPTIHBIE

r§31,11), })Ileq)Tb u HpoaszTm eé nep(izpa(iomn 14.12.2023

[IpupoiHbIE ICTOYHUKH YTIJIEBOJIOPOIOB:
15 IIPUPOJIHBIN ra3 u HOHYTHI{G HETSHbBIE 1.12.2023

ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
16 KonrtponsHas pabota no pasaeny

«YTIeBoAOpOaAb» 11.01.2024
17 [IpenenbHble OTHOATOMHBIE CITUPTHI:

METaHOJI U 3TaHOJI. BoopoaHas cBs3b 18.01.2024
18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U

TJIMIIEPUH 25.01.2024
19 @DeHo: CTpoeHuE h:lonelcynm, ¢busnyeckue

U XMMUYECKHE CBOMCTBA, IPUMEHEHHE 01.02.2024
20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeToH 08.02.2024
21 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE

KHUCJIOTBI: MypaBbHHAas U YKCYCHasI 15.02.2024




22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

22.02.2024

29.02.2024

24

MBpbLa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

07.03.2024

25

26

27

CrnoxHble 3(UpPbI KaK MPOU3BOJHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

Xupsl: ruaponus, npuMeHeHue,
Ononoruyeckas poib KUPOB

VYTieBosl: cOCTaB, KilaccuuKanusi.
Baxneiimme npecTaBUTeNN: IIIOK03a,
¢bpykTo3a, caxaposa

14.03.2024

21.03.2024

04.04.2024

28

29

30

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine opraHuu4ecKue
COETMHEHUS»

AMMHBI: METUJIAMWH W aHWJINH

11.04.2024

18.04.2024

25.04.2024

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKHE COEANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuabt

02.05.2024

32

33

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

OCHOBHbBIC TOHATHUS XUMUH

04.05.2024




BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ

OcHoBHBIC MCTOABI CHHTC3a

16.05.2024

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1 73.05.2004
[TnacTmacchl, Kayqyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepuoanueckuii 3axoH u [lepuoanueckas
cucTeMa XumMudeckux anemeHTos 1. U.
Menpeneesa, UX CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Meneneena B
pPa3BUTUU HAyKH

CTpOGHI/Ie BelllecTBa. XHUMHUYECKas CBA3b, eé
BUbI;, MCXaHU3MBI O6pa3OBaHI/I${
KOBaJICHTHOM CBS3H. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IlonsTue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

Krnaccudukanus u HoMeHKIaTypa




HCOPraHN4YCCKUX COCI[PIHGHPIfI. I'enernmueckas
CBsA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Kiaccudukanms XuMuaeckux peakiuii B
HEOPraHWYeCKOM M OpraHuYeCKON XMMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIlCHHS SHEPTUU NIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMHUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BausiHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnexTpoiauTHuecKas auccoruanus. [lonsrue
0 BojiopoaHOM nokazarene (pH) pactopa.
Peaxiiuu nonHoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

13

14

15

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmuu. [TonsTHE 00 2MEKTpOIIN3E
pacIyIaBoB M paCTBOPOB COJIEH

KonrtponsHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

Meraiuel, ux nosioxenue B [lepuoanyeckoii
cucTeMe XuMHudeckux anemeHToB 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIJIOB

CrnnaBel METaIJIOB. DIIEKTPOXUMUYECKUH P




16

Hal'[pf[}KeHI/Iﬁ MCTAJJIOB

XHUMHYECKHE CBOMCTBA BaYKHEHIITNX
METaJUIOB (HATPUH, KaJui, KaJablluid, MarHui,
ATFOMUHHN) U UX COCTUHEHUN

17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XUMHUUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COE€TUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamns»"

20

Hewmeramisl, X MOJIOKEHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

22

23

XHUMUYECKUE CBOKMCTBA I'aJION€HOB, CEPHI U UX
COE€IUHEHUN

XuMudeckue cBOMCTBa a30Ta, (hocdopa u ux
COeIUHEHUN

24

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IprMeneHne BaXXHEUIINX HEMETAIIOB U UX
COETUHEHUN

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 10
teme «HeMeTaiuiely. BeraucieHus 1mo




YPaBHEHUSAM XUMHUYECKHUX PEAKLMN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"Hemeramsr"»

73 KonTponpnas pabota mo Temam «MeTasuibi 1
u «Hemeramisy

79 Heoprannueckue u opraHm4eckue KUCIOTHI. |
Heopranuueckue u opraHnueckiue OCHOBaHUS
AMdoTepHbIC HEOPTaHUYECKUE 1

30 OpraHUYeCcKHe CoeMHEeHUS. | eHeTnueckas |
CBSI3b HEOPTaHWYECKUX U OPTaHUYCCKUX
BCIIECTB
Ponp XxuMuu B 00ecriedeHHMU SKOJIOTHYECKOM,

31 JHEPTeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTUHU MEAUIUHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOIY4YEHUS 1
BaKHEHIIINX BEIISCTB

33 YenoBek B MUpPE BELIECTB U MAaTEPUATIOB 1

34 XHUMHA U 300POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIMOHEPHOE 00111ECTBO
«3marennbctBO «lIpocBemenue»

» Xumus, 11 knacce/ I'abpuensa O.C., OGIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3narenscTBo «IIpocBenienner

W.N. HoBomunuckuii, H.C. HoBommnckas 'otoBumMes k EI'D. Oprannueckas xumus. [Tocobue

s yyamuxces. Mocksa "Pycckoe cnoso " 2018

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1)A.A. Kasepuna, J[.1O. Jo6potun. EI'D3-2013. Xumus: camoe MoaHOe U3JaHHe TUITOBBIX
BapuaHTOB 3ajaHuii. M.: Actpenb, 2013

2) N.M. HosommHckuil, H.C. HoBommuckwuii 'otoBumcs k EI'D Oprannueckas Xumus.

VYuyebHoe nocobue i yyamuxcs. Mocksa "Pycckoe cnoso" -2018

3) A.3 AntommH. EI'D 2013. Cnaem 6e3 npobdnem M.: DKCMO, 2012

4) B.H. HoponbkuH, A.I'. bepexxnas. Xumus. [Toaroroka k EI'D. Temarudyeckue TecThl.
bazoBblii 1 noBbleHHbIN ypoBHU. 10-11 kincebl. PocTos-Ha-Jlony: Jlernon, 2013

5) P.AJIugun. Xumust: cnpaBounuk. M.: ACT: Actpens, 2014

6) H.E. Ky3nenoBa, A.H. JIéBkun. 3agaunuk mo xumun. 10 knacc. M: Uznatenbckuii ieHTp
«Benrana-I'pag», 2013
7) A.A. Kaepuna. EI'D 2012. Xumusi. AktuB-tpeHunr. Pemenue 3aganuii A, B, C. M:

HanmonansHoe obpazoBanue, 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



1) CO0pHUK eMOHCTPAIIMOHHBIX OIBITOB JJIs cpeiHell 0011e00pa3oBaTeIbHOM IKOJIBI.
[IkonbHBIN XUMHUECKUI IKCTIEpUMEHT. Opranuueckas xumus, yactb 1. CoBpeMeHHas

ryMaHuTapHas akajgemus, 2004

2) ObpazosarenpHas koyutekuus 1C. Oprannueckas xumust. 10-11 kmaccsl. Jlabopatopus

cuctem MmynbtuMmenua MapI' TV, 2000-2003.

3) JAeMoHCTpallMOHHOE TTOYPOUYHOE TUIaHupoBaHue. Opranndeckas Xxumus. B momorpb

yuureno. M3aarensctBo «Yuutensy, 2007.

4) 1C: Penerutop. Xumus. TeopeTuueckas XUMUsI, HEOpraHUYECKasi XUMUSI, OpraHudeckas

xumus. 3A0 «1C»,1997-2001.

5) Bupryansnas mkona Kupunna u Medoaus. Penerutop no xumun Kupunna u Medoaus.

000 «Kupumt u Medoauii», 2002






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 638940195023587148468261147848448039035925739262
Bnageney 3aBofoBckuit BAuecnae BnagumupoBiy

OeicTevTened C16.12.2024 no 16.12.2025



http://www.tcpdf.org

		2024-12-17T12:43:33+0500




