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[IporpaMma 1Mo XuMUM Ha YPOBHE CpEIHETO 00IIero oopa3zopanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 oOpa3oBanuu
B Poccuiickoii Deneparuu», TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS (elepalibHOM 00pa3oBaTeIbHOW MPOrpaMMbl cpemHero odmiero obpazosanus (DOII COO),
npeacTaBieHHbBIX B PenepalbHOM TocyaapcTBeHHOM obOpasoBaTenbHoM cranaapre COO, ¢ yuérom Konuenmmu mpemomaBaHusl yueOHOro mpeaMera «XUMUS» B
oOpazoBaTenbHBIX opraHu3anusx Poccuiickoit @enepaliyn, peanu3yrOnX OCHOBHbIE 00pa30BaTENbHBIC TPOTPaMMBbI, 1 OCHOBHBIX MOJIOXK eHUH «CTpaTerud pa3BHTHS
BocniuTanus B Poccuiickoii @enepanuu Ha nepuox 10 2025 roga» (Pacnopsikenue [paButenscrea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXO0JIOB K pa3pabOTKe MPOrpaMMbI 0 XMMHUH, K ONPEICIICHUIO OOIIeH cTpaTernu OOyYeHUs, BOCIIMUTAHUS U Pa3BUTHs 00YyYarOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE cOCTaBWIM KoHIenTyalbHbie noyiokeHus ®I'OC COO o B3auM0o0OYyCIOBICHHOCTH IIENIEH,
COJIepKaHUs, Pe3yabTaTOB 00yUYEeHHUsI U TPEOOBAHUI K YPOBHIO TIOATOTOBKU BHITYCKHUKOB.

Xumuueckoe o0pa3oBaHue, MOMydaeMoe BBITYCKHUKaMH 00Ie00pa3oBaTelbHOW OpraHHM3alliy, SBISIETCS HEOThEMJIEMOW 4acThlo MX oOpazoBaHHOCTH. OHO
CIy)KHT 3aBEPIIAIONIAM DTAIlOM peajH3aldd Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIFOYEBBIX LEHHOCTEH, MPUCYIIUX IEIIOCTHOW CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus. DTH IIEHHOCTH KacaroTcs MO3HAHWs 3aKOHOB MPHPOJBI, (OpMHUpPOBaHUS MHUPOBO33PEHHS W OOLIeH KyJIbTyphl YeJIOBEKa, a TAaKKe JKOIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO M TPHPOJHON cpene. Peammsyercs xuMuueckoe o0pa3oBaHHE OOYYAIONIMXCSI HAa YPOBHE CpEIHEro oOmero
00pa3oBaHUs CPENCTBAMH Y4eOHOTO mpenMera «XUMHUs», COllepKaHrue U MOCTPOSHUE KOTOPOro OMpe/eieHbl B IPOrpaMMe 10 XUMHUHU C YUETOM creln(UKU HayKH
XUMHH, ¢€ 3HaUCHMsI B MMO3HAHMM MPUPOJBI U B MaTEPHAILHON KU3HMU OOIIECTBA, a TAKXKE ¢ YYETOM OOINMX IIeJCH W MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSTHHE CUCTEMBI CpeIHero oo1mero oopazoBanus B Poccuiickoit dexepanum.

XUMUS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyIO polib B COBPEMEHHOM TMBUIIN3ALINH, B CO3JJAHIH HOBOM 0a3bl MaTepHanbHOW KynbTyphl. OHa
BHOCHT CBOHM BKJaJ B (JOpPMHUpOBaHHE PAIMOHATIHHOTO HAYYHOTO MBINUICHHS, B CO3/IaHUE IIEIOCTHOIO MpEACTaBICHHs 00 OKpyKarolleM MHUpe KaK O eIUHCTBE
MPHUPOABI M YENIOBEKa, KOTopoe (PopMUpyeTcs B XMMUW HAa OCHOBE TOHMMAaHHS BEHIECTBEHHOTO COCTABa OKPYXAIOIIEro MHPA, OCO3HAHHS B3aMMOCBS3U MEKIY
CTPOCHHEM BEIIECTB, X CBOMCTBAMHU M BOZMOXKHBIMH 00JIaCTAMUA IPUMEHEHHUSL.

TecHO B3aMMOAEHCTBYS C IPYTHMH €CTECTBEHHBIMU HayKaMH, XMMHS CTajla HEOTHEMIIEMON YaCThI0 MUPOBOH KYJIBTYPbI, HEOOXOJMMBIM YCIOBHEM YCIIEITHOTO
Tpyda M KU3HHM KaXJ0ro wieHa obmectBa. CoBpeMeHHass XMMHS KaK HayKa CO3HUaTeNbHas, KaK HayKa BBICOKHX TEXHOJIOTWH HalpaBJieHa Ha pelieHrne TI00anbHbIX
Mpo0OJIeM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPbEBOM, YHEPTETUIECKOM, MUIIEBOM, IKOJIOTHIECKOW O€30TTaCHOCTH 1 OXPAHBI 3I0POBBSL.

B coorBercTBHE ¢ OOmMMH TENSIMH W TPUHITUIIAMH CpegHEro odimiero odpaszoBaHus coiepkanme mpeamera «Xumus» (10—11 kmaccel, 6a30BBIH ypOBEHb
M3Yy4EHHUsI) OPHEHTHPOBAHO IMPEHMYIIECTBEHHO Ha OOMIEKYJIhTYPHYIO MOJTOTOBKY OOyYaIOUMXCs, HEOOXOOMMYI0O WM Uil BBIPAOOTKH MHPOBO33PEHTEC KIX
OPHEHTHUPOB, YCIIEIIHOTO BKIIOUYEHHUS B )KU3HB COIIYMa, IIPOIOJKEHUST 00pa30BaHUA B PA3IMIHBIX 00IACTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocTaBnsONME TIpeAMeTa «XUMUS SBISIFOTCS 0a30Bble Kypchl — «Opranndeckas XxuMus» U «OO0Imast 1 HeopraHudecKasi XUMHsD, OCHOBHBIM KOMITOHEHTOM
CoJIepKaHMUsI KOTOPBIX SBIITFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHWW MO0 HEOPTAaHUYECKOW XUMUH (C BKIIOYSHHEM 3HAHWN M3 OOIIEH XUMHH) U OpraHHYeCKOH
xumun. GopMupoBaHUEe NaHHOW CHCTEMBl 3HAHWHA MPH W3YYEHUH TpeaMera oOeclednBaeT BOZMOXKHOCTh PacCMOTPEHHS BCEr0 MHOTO0Opa3usi BEIIECTB Ha OCHOBE
OOIINX TOHATHH, 3aKOHOB M TEOPHIA XUMHH.

Crtpykrypa comepkanusi KypcoB — «Opranmdeckass xuMus» U «OOmas u HeopraHWYecKas XUMHS» cHOpMHUpOBaHA B MporpaMMme MO XMMHH Ha OCHOBE
CHCTEMHOT0 ITOIX0/Ia K M3yYeHHI0 Y4eOHOro MaTepraia U 00yCIIOBIEHa HCTOPUYECKH 0OOOCHOBAHHBIM Pa3BUTHEM 3HAHWUN Ha ONPENEIEHHBIX TEOPETUUECKIX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOd XMMHU BEIIeCTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOpHUU CTPOEHHS OPTaHWYECKHX COCIUHEHWId, a TakKKe Ha YpPOBHE
CTEPEOXMMHUYECKUX U AIIEKTPOHHBIX MPEACTABIEHHUN O CTpOeHNH BemecTB. CBeleHus 00 M3y4aeMbIX B Kypce BEIeCTBaX JAIOTCSA B PA3BUTHUU — OT YTIIEBOJOPOJIOB 10
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COSMHEHHH. B Kypce opraHnyeckoil XMMHH TOITy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus



MepBOHAYATIbHBIC TIPEACTABICHNS O XUMHUECKON CBS3H, KIaCCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMOCTH CBOWMCTB BEIIECTB OT MX CTPOCHHUS, O XUMHUYECKON
peakuuu.

[lox HOBBIM yriioM 3peHus B peaMere « XuMus»» 0a30BOT0 YpOBHSI pacCMaTpUBAECTCSl U3yUCHHBINH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS TE€OpETHYECKUM
MaTepual U (aKTONOTHYECKHE CBEJCHUS O BEUIECTBAX W XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImias u HEopraHudeckass XUMHS» 00y4arolIuMcs
MPEAOCTABIISETCS BO3MOXXHOCTh OCO3HATH 3HAUCHHE MEPUOIUIECKOr0 3aKOHA C OOIIETEOPETHUECKUX M METOJOJIOTHYECKUX MO3HUINHN, ITy0Ke MOHATh NCTOPHUYECKOE
M3MEHeHUe (DYHKIUH 3TOro 3aKoHa — OT 0000MIAIOIIeH 10 O0BSICHSIONICH U IPOTHO3UPYOIICH.

EI[I/IHaSI CHCTEMa 3HAHMU O Ba)KHEHIIIHNX BEOIECTBAX, UX COCTABC, CTPOCHUU, CBOMCTBaxX M MPUMCHCHUH, a4 TAK)XKC O XUMUUYCCKUX PCAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JononHsercs B kKypcax 10 u 11 kigaccoB aneMeHTaMH COAEpKaHUS, UMEIOIMMHU KyJIbTYPOIOrMUECKUH U MPUKIAAHON XapakTep. DTH
3HaHUA CHOCO6CTB}/IOT IMOHMMAHUIO B3aMMOCBA3U XUMHU C APYTrUMHU HAayKaMH, paCKpPbIBAIOT eé PoOJib B MO3HaBaTEIbHOM M HpaKTH‘-IeCKOﬁ JACATCIbHOCTH YCJIOBCKaA,
CIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHUS K TPOIECCY TBOPUECTBA B 00IACTH TEOPHU U MPAKTHUECKUX MPUIIOKEHUH XUMHUH, TIOMOTaOT BBITYCKHUKY OPHEHTHPOBATHCS B
O6IlIeCTBeHHO 1 JIMYHOCTHO 3HAYUMBIX np06neMax, CBA3aHHbLIX C XI/IMI/Ief/‘I, KPUTUYCCKU OCMBICIIMBATDH I/IH(i)OpMaHI/IIO U TIPUMCHATH eé JJISA ITOITOJIHCHU S 3HaHHI71,
peUICHNA MHTCIUICKTYAJIbHBIX W 3KCIICPUMCHTAJIbHBIX HMCCICA0BATCIbCKUX 3aj1ay. B eJIoOM COACpIKaHUE yqe6H0r0 npeamMera «XUMHU» JaHHOI'0 yp OBHSA HU3YUYCHUA
OpPHEHTHPOBaHO Ha (popMHUpOBaHWE Yy OOyYAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JUIsl ITOHMMaHUS (PUIOCOPCKUX HJICH, TaKUX KakK: MaTepUalbHOE EIHHCTBO
HEOPraHWYEeCKOr0 M OPTraHHMYECKOro MHpa, OOYCIOBJIIEHHOCTh CBOWMCTB BEIIECTB HX COCTABOM W CTPOCHHUEM, IT03HABAEMOCTh NPUPONHBIX SIBICHHH ITyTEM
OKCIIEPUMEHTAa U PCIICHUSA HpOTHBOpe‘H/Iﬁ MCXIY HOBBIMU Q)aKTaMI/I U TCOPECTUYCCKUMU IMPEAITOCBIIKAMH, OCO3HAHHUE POJIM XMMHUH B PCHICHHUUN J3KOJOIrMYCCKHUX
npo0iieM, a Takke MpodIieM cOepeKeHNsT YHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX TEXHOIIOTHH U MaTEPUAIIOB.

B nnane peuI€HuA 3ala4 BOCIIMTAHUA, PA3BUTUA U COLIMAIM3allN O6y‘-IaIOHII/IXC$I IIPUHATBIC HpOI‘paMMOI\/II M0 XUMHUHU MOAXOJbI K ONPEACTICHUIO COACPKAHUA U
MOCTPOCHUS MPEMETa MPeyCMaTPUBAIOT POPMUPOBAHNE YHUBEPCAIBLHBIX YUeOHBIX JACHCTBHIA, HMEIOIMX 0a30BOE 3HAYCHUE ISl PA3INYHBIX BHJIOB JICSITEIbHOCTH:
peieHus npoOiieM, MOKCKa, aHamM3a U 00paboTKH MH(GOPMAIMHU, HEOOXOAMMBIX JUIsSi MPHUOOPETEHHS OIbITAa MPAKTHYECKONM M HCCIE0BATENbCKON JICSTEIbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B IIO3HAHUU XUMHH.

B mpaxTuke mpenonaBaHus XMMHUHM KaK HAa YPOBHE OCHOBHOTO OOIEro OOpa3oBaHWsA, TaK M Ha YpOBHE CpeaHero oOIriero o0pa3oBaHWA, MPH OI pPeleleHUN
cofiepKaTeTbHON XapaKTepPUCTUKH IIeJed HM3ydeHHs] NpeAMeTa HaIpaBJIIEHHEM IIEPBOCTENEHHON 3HAYUMOCTH TPaTUIMOHHO MpHU3HAETCAd (POpMHUpOBaHHE OCHOB
XUMHYECKOW HAayKH KaK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3ZHAHMS, MPAKTHYECKON NEATENFHOCTH YellOBEKa M KaK OIHOTO M3 KOMIIOHEHTOB MHUPOBOW KymbTyphl. C
METOINYECKO TOUKH 3pEHUS TAaKOW TOJXO0/ K ONPEAETISHHIO [elel N3ydeHus IPeAMeTa SBISETCS BITOITHE ONPaBIaHHBIM.

CornacHo TaHHOW TOYKE 3pEHUS TVIABHBIMH EIIIMU W3y4deHHs mpeaMeTa « XumMus» Ha 6a3oBoM yposHe (10 —11 i1.) sBistroTCs:

e (opMupOBaHUE CUCTEMBl XHMHYECKIUX 3HAHWH KaK BaKHEHIIEH COCTaBISIONIeH €CTEeCTBEHHO-HAYIHOW KapTUHBI MUPA, B OCHOBE KOTOPOH JISKAT KITFOUEBBIE
MOHATHA, (QYHIAMEHTANbHbIE 3aKOHBI W TEOPUW XUMHUH, OCBOCHHE f3bIKA HAyKHW, YCBOCHHWE W IOHUMaHHE CYIIHOCTH JOCTYIHBIX 000OIeHnH
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHHE U Pa3BUTHE MPENCTABICHUH O HAYYHBIX METOJAX IO3HAHWS BEIIECTB M XUMUYECKHUX PEAKIIMA, HEOOXOAUMBIX ISl IPUOOPETEHH yMEHUI
OPUEHTHPOBATHCSA B MUPE BEIIECTB M XUMUIECKUX SIBICHUH, IMEIOIINX MECTO B TIPUPOJIE, B TPAKTHUECKON U TIOBCETHEBHON KU3HU;

®  DPa3BUTHE YMEHHU U CIIOCOOOB JIEATENLHOCTH, CBA3aHHBIX C HAOIIOIEHNEM U OOBSICHEHHEM XUMHYECKOT'0 SKCIIEPUMEHTa, COOTI0ICHNEM TTPaBUII O €30ITaCHOTO
oOpaIeHust ¢ BEIIeCTBaMHU.

Hapsny ¢ aTum, conepxaTenbHas XapaKTepUCTHKA [eIel U 3a/iad U3ydeHus MpeaMeTa B IporpaMMe 1o XUMHAW YyTOYHEHa W CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMHU B CHUCTEME CpeIHero odmiero oopazoBanusi. CeromHs B MperoiaBaHUU XUMUU B OOJNBIIEH CTENEeHW OTHAETCA MPENNOYTEeHHEe MPAKTHIECKON
KOMIIOHEHTE COJ/iep>KaHus OOydeHHs, OPHEHTUPOBAHHON Ha IMOATOTOBKY BBITYCKHHKA OOMIE00pa30BaTENLHONW OpraHU3alliy, BIAJCIONIEro He HaOOpOM 3HAHWMA, a
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(yHKUIMOHANBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHHUSIMU aKTHBHOTO MOMYYEHUS 3HAHUN M IPUMEHEHHS X B pealbHOM JKU3HU JUTS PEIl eHUsl PAKTHYECKUX
3ajad.

B cBsi3u ¢ 5THM Npu U3yUeHUH TpenMeTa « XUMUsD» TOMUHUpYIolIee 3HaueHre IPUOOPETaroT TaKKe LeIH U 3a1a4H, Kak:

ajanTanus OOydYalolMXcs K YCIOBHSAM JUHAMHYHO PAa3BHBAIOLIErOCs MHpa, (OPMHUpPOBAHUE WHTEIUIGKTYAILHO PAa3BUTOM JIMYHOCTH, TOTOBOW K
CaMOO6pa3OBaHI/IIO, COTPYAHHUYECTBY, CaMOCTOATCIbHOMY HNPUHATHIO T'PAaMOTHBIX pCHlCHI/II\/'I B KOHKPETHBIX JKU3HCHHBIX CHUTyallUdX, CBA3aHHBIX C BCIICCTBAMU U HUX
MIPUMCHCHUECM

q)OpMHpOBaHI/Ie y o6yqa}0u11/1xcsl KJIIFOUYCBbBIX HABBIKOB (KJIIO‘ICBI)IX KOMHeTeHHHﬁ), HMMCIOIIUX YHUBEPCAJIbHOC 3HAUYCHHUEC I PA3JIMYHBIX BUIOB ACATCIbHOCTH:
pemieHus mpobieM, MOUCKa, aHalu3a M 00paboTku MHQOpManyH, HEOOXOAWMBIX AJsl MPHOOPETEHHS OMbITa NEATENBHOCTH, KOTOpas 3aHUMAaeT Baj’KHOE MECTO B
IIO3HAHHNHN XMMHHU, a TAKXKC I OLICHKHU C HOSI/IHI/Iﬁ 3KOJIOTHUECKON 6e3OHaCHOCTI/I XapakTepa BJIIMAHHA BCUICCTB U XUMHWYCCKU X ITPOLCCCOB HA OPraHy3M 4YCJIOBEKa U
MPUPOAHYIO CPEAY;

pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydaromuXcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIE
3HAaHUA 110 XUMHHU B COOTBETCTBUHN C )KU3HCHHBIMH HOTpeGHOCTHMI/I, HCIIOJIB30BATh COBPEMCHHBIC I/IH(I)OpMaI_[I/IOHHBIe TEXHOJIOTUM JId ITOMCKa U aHaJIn3a y‘le6HOI>'I u
HAYYHO-TIOYJISIPHONW HHPOPMAITMH XUMUYECKOTO COJICPIKAHYS;

(dhopMuUpoOBaHHE M Pa3BUTHE y OOYYAIOIIMXCS AaCCOLMATHBHOIO M JIOTHYECKOTO MBIIUICHUS, HAOMI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPbBIC
OCO6CHHO HeOGXO}II/IMLI, B YaCTHOCTH, IIPH IIJIAHUPOBAHUHN U IPOBEACHUN XUMHNYCCKOI'0 OKCIICPUMEHTA,

BOCTIMTaHNE Y 00y4arOMHUXCsl YOSKIEHHOCTH B TYMaHUCTHYECKOW HANIPABICHHOCTH XUMHUH, €€ BaKHOW POJIM B PEIICHUH TII00aTBHBIX MMPOOJIEM Pall HOHAITEHOTO
MIPUPOJIONIONIE30BAHNA, TONOJHEHNS JHEPreTHYECKHX PECypCOB M COXpPAHEHHs MPHPOTHOTO PAaBHOBECHS, OCO3HAHHA HEOOXOJMMOCTH OEpeXHOr0 OTHOIIEHHS K
MPHUPOJIC ¥ CBOEMY 3JI0POBBIO, a TAK)KE MPHOOPETEHHUS OMBITA UCIIONB30BAHUS MTONYICHHBIX 3HAHUH JIJISI IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYAIlHMsIX, CBSI3AHHBIX C
XUMHAYCCKUMH SBIICHUSIMHU.

B yuebHOM 1utaHe cpemHero oOrmero oOpa3oBaHHS MpeaMeT «XHWMHsSD» 0a30BOr0 YPOBHS BXOIWUT B COCTaB IpeaMeTHOW oOmactu «EcTecTBeHHO-HaydHEBIS
MPEAMETBD.

OO01iee 9nciI0 9acoB, OTBENEHHBIX IS H3yUeHUsT XUMHUH, Ha 0a30BOM YpOBHE CpeqHero odIiero oopazoBanus, coctaBiser 68 gacos: B 10 kmacce — 34 waca (1
gac B Hemeno), B 11 kimacce — 34 gaca (1 9ac B HeIeIo).



COJAEPXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHMYecKOil XUMHUH

[Ipenmer opranumdeckoil XWMHHU: €€ BO3HHKHOBEHHE, pPa3BUTHE M 3HAYE€HHE B TONYYEHHH HOBBIX BEIIECTB M MaTepHUajioB. Teopus CTpOEHUS
oprannueckux coenuHeHud A. M. ByriepoBa, €€ ocHoBHBbIe monokeHus. CTpyKTypHble (QOpMYJBI OpraHMYECKWX BEHIeCTB. | OMOJNOTHs, H30MEpHS.
XuMudeckas CBA3b B OPraHUYECKUX COETUHEHHSIX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiaccUpUKAIMM OpPTraHMYECKUX BellecTB. HOMEHKIIaTypa OpraHWYecKHX COEIUHEHUH (CHcTeMaTHYecKas) U TpPUBHAJbHBIC
Ha3BaHUs BAKHEHIINX IIPEICTABUTENEHN KIACCOB OPraHUYECKUX BEIIECTB.

OKcIleprMeHTaIbHBIE METOIbI M3YUEHUS BEIIECTB M MX IMPEBpAIIEHUI: O3HAKOMIIEHHE ¢ 00pa3llaMHi OpTaHWYEeCKHX BEIIEeCTB M MaTepHajlaMH Ha UX
OCHOBE, MOJICTUPOBAHNE MOJIEKYJ OpPraHWYECKHX BEIECTB, HAONIOJICHUE W OMHMCAHUE JEMOHCTPAI[MOHHBIX OMNBITOB 10 MPEBPAICHUI0 OPraHHYECKHUX
BEIIIECTB MPH HarpeBaHUM (IUIaBJIeHHE, O0YTJIMBaHNE 1 TOPEHHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOEHME, TOMOJIOTHUYECKUN pal. MeTaH M 3TaH — IpocTellne IpeACTaBUTENN aJIKaHOB: (U3UYECKHe U XUMHUYECKUE CBOMCTBa
(peakuuy 3aMeLIeHUs ¥ TOPEHUsT), HAXOKIEHUE B IPUPOJIE, TOJyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTHYECKUM psiA. DTHUJIEH U NPONWIEH — IpOcTeHIlne NMPeACTaBUTENH aJKEHOB: (pU3UUECKUE M XUMHUYECKUE
CBOICTBa (peakLUK T'HIPUPOBAHUS, [AJIOT€HUPOBAaHNUS, TUAPATALMH, OKUCIICHHS U ITOJIMMEPU3ALIUH), IIOTy4YEHHUE U IIPUMEHEHHE.

Ankanvensr: Oyranwmen-1,3 u MermnOyrtammeH-1,3: crTpoeHume, BakKHEHIIME XHWMHYECKHe CBOWCTBa (peakmus mnoimMmepu3anuu). [lomyduenne
CHHTETUYECKOT O KaydyKa 1 pPE3UHBI.

AJIKMHBL: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKMM psii. ALETWieH — NPOCTEHINMI NpeacTaBHTENb AalKHHOB: COCTaB, CTPOCHUE,
(u3nvecKre 1 XUMHUYECKHE CBOMCTBA (peakuyuu THAPUPOBAHUS, FAJIOT€HUPOBAHNUS, THIPATAll1, TOPEHHST), IOJyYeHUE U IIPUMEHEHHE.

Apensl. benson: coctas, cTpoeHue, GU3NUECKHE U XUMHUECKUE CBOWCTBA (PEaKLMHU TraJIOreHUPOBAHMS M HUTPOBAHUS), TIOJy4YEHUE U NPUMEHEHUE.
Tonyon: cocmas, cmpoenue, Qusuueckue U XUMUYecKue CeoUcmea (peakyuu 2ano2eHupo8anus U HUMpo8anus), noayieHue u npumerenue. TOKCUIHOCTD
apeHoB. ['eHeTHYECKasl CBS3b MEXAY YIIIEBOAOPOAAMHU, TPUHAUISKAIUMH K Pa3IMYHBIM KIIACCAM.

[IpupoaHbie HCTOYHUKH yriieBonopoAoB. IIpuponuslii ra3 u nonyTHele HeTaHble ra3bl. Hed1h u e€ mpoucxoxaenue. Crioco6s! nepepabotku HedTu:
MIEPEroHKa, KPEKUHI (TEPMHYECKHH, KaTaJIUTH4YecKuil), mupoiu3. [IpomykTsl mepepa®oTKu HepTH, MX NPUMEHEHHWE B NPOMBIIUICHHOCTH M B OBITY.
KamenHbI# yronb u IpoayKThl €ro nepepadoTKH.

OKCHepuMEeHTaIbHbIE METO/Ibl U3yUYEeHHUS BEIIECTB M MX NPEBPALLECHUI: O3HAKOMJICHHE ¢ 00pa3laMy IIacTMAcC, KaydyKOB M PE3MHBI, KOJUIEKLUH
«Hedtb» 1 «Yromp», MOOETMPOBaHNUE MOJIEKYJ YIJIEBOJAOPOAOB M TaJIOr€HOIPOM3BOIHBIX, MPOBEACHUE NPAKTUYECKOH paboThI: MOMydeHHue 3TWIIEHA U
M3Yy4EHHUE €TO CBOMCTB.




Pacu€rHble 3anaum.

Bbrunciienuss mo ypaBHEHHMIO XUMHUYECKOM peakuuud (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WU
MPOJYKTa PEAKIUHU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 MUCXOJIHBIX BEIIECTB MM MPOIYKTOB PEAKIUN).

Kuciopoaconepxkamue opranu4ecKue coeIMHEHHA

[IpenenbHble OAHOATOMHBIE COIUPTHL. METaHOM U 3TAHOJ: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (peakuuu
C aKTUBHBIMH METaJJIaMH, TaJlOT€HOBOAOPOJAMH, TOpEHHE), NpUMeHeHHe. BonopoaHbie CBsI3U MEXAY MOJIEKYyJaMu
crnupToB. JIeCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€ CHOUPTHI. JTWICHIJUKOIb M TIJIMIEPUH: CTpPOEHUE, (U3HUECKHE M XUMHYECKHUE CBOMCTBA
(B3auMOJEICTBUE CO IIEJIOYHBIMM MeETajUlaMHM, KayeCTBEHHAs peakIUsi Ha MHOTOaTOMHbIE cnUpThl). JlelicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rinnepuHa U dTUICHTJTUKOJIS.

deHo: CTpOeHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYecKue cBoiicTBa. TokcuuHocTh (henona. [lpumenenue denona.

Anbaerunsl U kemownsl. DopManbaeTu], aleTalnbIeTU: CTPOCHHE, (PU3NUECKHEe U XUMUYECKHUE CBOWCTBA (peakiuu
OKHUCJICHHS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEAKIINN), MOJyUYEeHUE U IPUMEHEHUE.

OaHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs M YKCYCHAsi KUCJIOTBHI: CTpOeHHE, (HU3UYECKUE U
XUMHYECKUE CBOMCTBa (CBOMCTBa, OOIIME JJIs Kjacca KHUCJIOT, pPeakius dTepuuKainuu), MOJydeHHEe U MpPUMEHEHUE.
CreapuHoBasi M OJICMHOBas KHUCIOTHl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX KHCIOT. MbUla Kak COJM BBICHINX
KapOOHOBBIX KUCJIOT, UX MOIOIIee JAeHCTBUE.

CrnosxxHble 3(hUpBl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cinoxHbIX 3pupoB. XKupsl. 'uaponus xupos.
[Ipumenenue xupoB. buosornyeckas posiapb KUPOB.

VYrneBoasl: cocTaB, Kkiaccuukanus yrieBogoB (MOHO-, JHM- W TOJHMCaxXapuabl). [TOKo3a — mpocTermunii
MOHOCaxapua: OCOOEHHOCTHM CTPOCHHsS MOJEKYyJbl, (U3MUeckue U XUMHUYECKHE CBOICTBa (B3aHMMOJECHCTBHE C
ruapokcugom meau(Il), okuciaenne aMMuadHbIM pacTBOpoM okcuna cepebpa(l), BoccraHoBiIeHUE, OpPOKEHUE TIIFOKO3bI),
HaXO0XJIeHUE B IPUPOJIE, MPUMEHEHHE, Onooruueckas poib. @orocunres. Ppykro3a Kak U30Mep TITHOKO3bI.

Kpaxman u nemntono3a Kak npupojiHbie nojuMepbl. CTpoeHHe KpaxMala U Heuioia03bl. DU3ndyeckre 1 XuMHUECKUe
CBOMCTBa Kpaxmaia (TUIpOJIn3, KaueCTBEHHAs PEAKIUS C HOJIOM).



OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHHUs BEIIECTB U WX MpPEBpalCHUN: MPOBEJACHUE, HAOIIOJCHUE U OINHCAHHE
JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHOJIA
okcugoM meau(Il)), MHOroaroMHbIX CHHUPTOB (B3auMojieiicTBUE TiuiepuHa c ruapokcugom menu(ll)), ampaerumon
(okucneHue aMMHaYHbBIM pacTBopoM okcuaa cepedpa(l) u ruapokcuaom meau(ll), B3aumoaelicTBie Kpaxmasia ¢ UOJAOM),
MPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Boluncnenuss 1Mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00BbEMA, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WU
MPOJIYKTa PEaKIuu M0 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WM MPOIYKTOB PEaKITUN).

AzoTcozaepxalire OpraHuuecKiue CoeIMHEHNS.

AMMHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnuecKue coequHeHus. OU3NUEeCKne U XUMUUECKHUE CBOMCTBA aMHUHOKHUCIIOT
(ma mpumepe raunuHa). buonornyeckoe 3HaueHNEe aMHUHOKHUCTOT. [lenTuasl.

benku kak npupoaHbIC BEICOKOMOJICKYIISIpHBIE coeiMHeHus. [lepBruHas, BTOpUYHas U TPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OETKOB: THAPOIIH3, ACHATYpAIls, KAYECTBEHHbIE pEeaKIMU Ha OEIIKH.

OKCHepUMEHTAJIbHBIE ~ METOIbl HW3YYEeHHs BEIIeCTB U HX T[peBpalleHuil: HaOloJleHne ¢  ONUCaHue
JEMOHCTPAIMOHHBIX OMBITOB: A€HATYypaIus OCIKOB MPU HarpeBaHUM, [IBETHBIE PEAKIIUH OEITKOB.

BricokomoJieKkyJIsIpHBbIE COeIMHEHUS

OCHOBHBIE MTOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb
NOJIMMEPHU3ALINK, CPEAHSAs MOJIEKyJsipHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIPHBIX COEIWHEHHN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

OKCTHepUMEHTAIIbHBIE METOABl U3yUEHHUS BEUIECTB M UX MPEBpAIEHUIN: O3HAKOMJICHHE C 00pa3laMyd MPUPOJHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa MeXNpeaIMETHBIX CBSI3€H MPHU U3YyYEHUHM OpraHnueckoil xumuu B 10 Kiacce OCyIIECTBISETCS yepe3
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSITUN, TaK U MOHATUM, SBISIOMIMXCA CUCTEMHBIMU JJISI OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O [IUKIIA.



OOmue ecTecTBEHHO-HAyYHbIC TOHATH: SBICHHWE, HAYYHBIH (PaKkT, TUMoTe3a, 3aKOH, TEOpHWs, aHalu3, CHHTE3,
KJIacCU(UKAIMS, TEPUOIUIHOCTh, HAOTIOACHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwusuka: MaTepusi, YJHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPIreTHUECKUN yPOBEHbB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, (U3NUYECKUE BETMUUHBI U €AMHUIIBI NX N3MEPECHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BeEIIECTB B OpraHusme, (GOTOCHHTE3, OUOJOTHYECKH aKTUBHBIC
BeniecTBa (OeIKU, YraeBOAbl, JKUPbI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOBI, IOJE3HBIE UCKOMIAeMbIe, TOTUTHBO, PECYPCHI.

TexHomorusi: THIEBbIE TPOAYKTH, OCHOBBI PAIMOHAIBFHOTO THUTAHHS, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC H
KOCMETHYECKHE TIpernaparhbl, MaTepHalbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKU d3JeMeHT. AToM. Sapo aroma, H30TOINBI. OJEKTPOHHAsE OOO0JIOYKA. DHEPreTHYEeCKHe YpPOBHH,
NOJIypOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d- 37eMeHThl. OCOOEHHOCTH pacIpeiesieHUs SJIEKTPOHOB 10 OpOUTAJISIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

Ilepuonnueckuit 3axkoH u llepuogumueckas cucrema xumuueckux osiaemeHToB J[. WM. MenneneeBa. CBs3b
MEPUOINYECKOr0 3aKkoHa U [leproanyeckor cucrembl XUuMU4YeCKuX 351eMeHTOB JI. . MeHneneeBa ¢ COBpEMEHHOM TeOoprUeH
CTpPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMUYECKHUX DJIEMEHTOB W 00Opa3yeMbIX UMH TPOCTHIX U
CJIOKHBIX BEUIECTB M0 FPYIIAaM U NepruoaaM. 3HaUCHUE EPUOIUUECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XuMHUUYecKasi CBsA3b. BUIbI XUMHUECKOH CBSI3U (KOBaJIEHTHAS HEMOJSIpHAS U MOJSpHAs, HOHHAs,
MeTajindeckas). MexaHu3Mbl 00pa30BaHMsI KOBAJEHTHOW XUMHUYECKON CBs3U (OOMEHHBIM M JIOHOPHO-AKIENTOPHBIN).
Bonopoanas cBsi3b. BaneHTHOCTB. D1eKTpoOTpULIATENbHOCTh. CTeneHb okucaeHus. NoHbI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJEKYIIPHOTO M HEMOJEKYISIPHOTO CTPOEHHUSA. 3aKOH TOCTOSTHCTBA COCTaBa BeIECTBA. THIIbI
KPUCTAJITMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMYECKOMN PEIIETKY.



[TonaTue o qucnepcHbIXx cuctemax. VICTUHHBIE U KOJUIOUMIHBIE pacTBOPBL. MaccoBasi 10J1sl BEIIECTBA B PACTBOPE.

Knaccudukanusa HeopraHuueckux coeauHeHuil. HomeHknaTypa HeopraHWyecKux BellecTB. ['eHeTHyeckas CBS3b
HEOPraHUYECKUX BEUIECTB, MPUHAJICKAIMNX K PA3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Kinaccudukanus XMMHUUECKUX peakuid B HEOPTaHUYECKOW M OPraHMYEeCKOW XMMHH. 3aKOH
COXPAHEHHUSI MACCHI BELIECTB, 3a4KOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUX.

CkopocTh peakiu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (akTopoB. OOpaTtvMmbie peakiuu. XUMUYECKOE PaBHOBECHUE.
@DaKTOpbl, BIMSAIONIME HA COCTOSIHUE XUMUUYECcKOro paBHoBecus. [Ipunnun Jlelllarense.

OnektponuTnyeckas auccormanus. CuapHble U ciaadbie 3aeKkTponThl. Cpella BOJIHBIX pacTBOPOB BEIIECTB: KHUCIas,
HEUTpasbHas, MEI0YHAas.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIepUMEHTAJIbHBIE METOJIbI M3YYCHHUSl BEIIECTB U WX MpeBpalleHui: aeMoHcrpanus tadmun «llepuonuueckas
cucreMa xumuueckux sneMeHToB J[. Y. MenneneeBay, uzydeHue Mojeliell KPUCTAUIMUECKUX PEIIETOK, HAOMI0ICHUE U
ONMHMCAHHWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3jioKEHUE TMEpPOKCHAa BOAOPOJAa B MPUCYTCTBUHU
KAaTaJIu3aTopa, ONPEACIECHUE CPEAbl PACTBOPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, PEAKUUUA HUOHHOTO
oOMeHa), TpOoBeJIeHHE MTPAKTUYECKON paboThl «BiausiHue pa3nuuHbIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKON PEaKIIUN».

PacuérHbie 3anaum.

Pacu€Tel MmO ypaBHEHHSIM XUMHYECKMX pEAKLHMH, B TOM YHUCIE TEPMOXMMHUYECKHUE PACYETHI, PACUYETHI C
UCIIOJIb30BAHUEM MOHATHS «MACCOBasi 0JIS BELIECTBAY.

Heopranuueckast xumust

Hewmeramnsl. [lonoxxenne HemeraiuioB B Ilepmoanueckoit cucreme xumudeckux snemeHToB J[. M. MenaeneeBa u
0COOEHHOCTH CTpPOCHUS aToMOB. DU3MYECKHE CBOMCTBA HEMETAIIIOB. AJIJIOTPONHS HEMETAILIOB (Ha MPUMEPE KHUCIOPO/Ia,
cepsl, pocdopa u yriieponaa).

XVWMHUYECKHE CBOWCTBA BAKHEWIIIMX HEMETAIIOB (TaJOre€HOB, Cephl, a30Ta, (ocdopa, yraepoga U KpeMHUS) U UX
COeIMHEHUM (OKCUIOB, KUCIOPOACOIEPKAUIUX KUCTOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIJIOB U KX COCTMHEHHM.



Meramusl. Ilomoxxenne MetamnoB B Ilepuoamyeckoin cucteMe xumuueckux odiaemeHtoB JI. M. Menneneesa.
OcoOEHHOCTH CTPOCHHMS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmue (usnyeckue cBONHCTBa MeTauioB. CIUIaBbI
METAJIOB. DJIEKTPOXUMUUYECKUAN psi HAPS)KEHU METAJIIOB.

XHUMHUYECKHUE CBOMCTBA BAXKHEHIITUX METAJIOB (HATPUM, KaJui, KaJbIIMH, MarHUH, allFOMUHUHN, [IUHK, XpOM, JKeJie30,
M€JIb) U UX COCTUHCHHIA.

O611ue crocoObl nmonyueHus MetamioB. [I[puMeHeHe METaJIIOB B OBITY U TEXHHUKE.

DKCNEPUMEHTAIBHBIE METO/Ibl U3YYEHHUS BEUIECTB U UX MPEBPALLCHUN : U3YYEHUE KOJUICKINU «MeTaibl U CIJIaBbD»,
00pa3IoB HEMETAJJIOB, pEIIeHHE OSKCIIEPUMEHTANIbHBIX 3a7a4, HaONIOJIeHHe | ONHCAaHUE JEeMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBHE THAPOKCHAA ATIOMHHHUS C PAacCTBOPAMU KHUCIOT M IIeJouYed, KaueCTBEHHbIC
pEeaKIU Ha KATUOHBI METAJIJIOB).

PacuétHrlie 3agaun.

Pacuétel macchl BeniecTBa uin o0bEéMa ra3oB Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO W3
YYaCTBYIOIIMX B PEAKIIMM BEIECTB, PacuéThl Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJHO U3
BEILECTB UMEET ITPUMECH.

XuMHs U )KU3Hb

Ponp xumun B oOecrieYeHHH KOJIOTMYECKOM, PHEPreTHUEeCKOW M MUIIEBOM 0€30MacHOCTH, Pa3BUTUU MEIUIIMHBI.
[loHsiTHE O HayYHBIX METOJAX NTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienust 06 OOUTUX HAYYHBIX MPUHIIMITAX TPOMBIIINIEHHOTO TOJIYYSHHS BaXKHEHIIINX BEIIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEpUANIOB: Ba)KHEWIIINE CTPOUTENIbHBIE MaTe€pUalibl, KOHCTPYKIIMOHHBIE MAaTEPUAIbI,
KpacKH, CTEKJIO, KepaMuKa, MaTepHalIbl JJI SJICKTPOHUKH, HAHOMATEepUAJIbl, OpPraHUYECKHE U MUHEPAJIbHbBIE yI0OPECHHUS.

XuMHS U 3I0pOBbE YEJIOBEKAa: TMpaBWJIa KCIOJIB30BaHUS JIEKAPCTBEHHBIX IMpenapaToB, IpaBuja O€30MMacHOro
MCIIOJIb30BaHUs MPENapaToB OBITOBON XMMUU B IOBCEHEBHON KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa MexnpeaMeTHBIX CBA3EH MPU U3yYEHUHU 00IIel U HeopraHnyecko xumMuu B 11 kiacce ocyiiecTBisieTcs
Yyepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHH, TaK W TMOHSATHUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIs
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.
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OO61ue ecTeCTBEHHO-HAYYHbIC TTOHSATHS: HayYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiIacCUUKaIus,
MEPUOANYHOCTD, HAOIIOCHUE, DKCTIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, SIBJICHUE.

dusnka: MaTepusi, YHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI, PAAMOAKTUBHOCTh, MOJIEKYJIa,
SHEPIreTUYECKUM YPOBEHB, BEIIECTBO, TE€JIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, (U3UUECKUE BEIUYMHBI U €IUHUIIBI
WX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusM, skocucteMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHThI, BATAMUHBI, OOMEH BEIIECTB B
opraHusMe.

['eorpadusi: MuHepasbl, TOpHBIC TOPOJIBI, MTOJIE3HBIE UCKOMAEMBbIE, TOILTUBO, PECYPCHI.

TexHomorusi: XuMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJCTBO CTPOUTEILHBIX MaTepHAaJOB,
CEITbCKOXO3IMCTBEHHOE  TMPOU3BOJCTBO, MHINEBas  IMPOMBIIUICHHOCTh,  (papMalleBTHUYECKass  MPOMBIIUICHHOCTD,
MPOU3BOJCTBO  KOCMETHYECKUX  IpenapaToB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpPHAlOB,  DJIEKTPOHHAS
TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN HA BA30OBOM YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimBaeT TpeOOBaHUS K pe3yiIbTaTaM OCBOCHHUS OOYYAaIOIUMHUCSA MPOTPAMM CPEIHETO OOIIEeTO
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM M TpeIMETHbIM). HaydHo-MeToamdeckoil OCHOBOW i pa3paboTKu
TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMM CPEIHEro 001ero oO0pa3oBaHMsl SIBISETCS CHCTEMHO-IESITeIbHOCTHBIN
MOJIXO/I.
B cooTBeTCTBUM € CHUCTEMHO-IESTEIBHOCTHBIM TMOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS
npeaMeTa « XuMus» Ha yPOBHE CPETHETO 00IIero 00pa30BaHuUs BBIJCICHBI CIEIYIONTNE COCTABIISIONINE:
11



OCO3HAaHHE OOYYAIOIIUMHUCS POCCUUCKON TpakIaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO,
CaMOCTOSITEILHOCTH U CAMOOMPEICIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[eJICHANPAaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IEHHOCTEH U UCTOPUUECKUX
TpaauLuii 6a30BOM HAyKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS B CBOEH JESATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAaMU, MPUCYIIUMHU IIETOCTHON CUCTEME XUMUUECKOTO 00pa3oBaHus;

HaJM4ue MPaBOCO3HAHUS HKOJIOTUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KUSHEHHBIC IJIAHBI.

JIM4HOCTHBIC PE3YyJbTAaThl OCBOCHUSI TpeaMeTa «XUMHUs» JOCTUTAIOTCS B €IUHCTBE y4eOHOW W BOCIUTATEIbHOU
NESATeTbHOCTH B COOTBETCTBUM C TYMAaHUCTHYECKUMH, COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH M
ujealaMd POCCUHUCKOTO TPaKIAHCKOTO OOIECTBA, NPHUHATHIMU B OOIIECTBE HOPMAMU W TMpaBWJIaMH TOBEJICHUS,
CIOCOOCTBYIONTUMH MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS 1 HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH 00 yJarOITUXCSI.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MpeIMeTa «XUMHs» OTPaKAIOT CPOPMHUPOBAHHOCTH OIBITA MO3HABATEILHOU H
IPAKTUYECKOM JEATEILHOCTH 00YUaOIMMUXCs TI0 peain3alliy MPUHATHIX B 00IIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS :

OCO3HAHUS O0YJArOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIIOPSIKY;

IPEACTaBICHUS O COIMAIbLHBIX HOPMaX U MPaBUIIaX MEKJIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOMW NESITCIBPHOCTH INMPH CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUM YYECOHBIX H
MO3HABATEIBLHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKUX AKCIICPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHMS, JOTUKY U apryMEHTHhl JPYTrUuX MPU aHATU3E Pa3IUYHbIX
BHJIOB YUCOHOM JICSITCIIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS

IIEHHOCTHOT'O OTHOIIICHUS K HCTOPUUECKOMY U HAYyYHOMY HACJIEINI0 OTEYECTBEHHOW XUMUU,

YBKCHHS K TPOIIECCY TBOPYESCTBA B OOJIACTH TCOPHUH M MPAKTHYECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHHS TOTO, YTO
JOCTVIKEHMSI HAayKd €CTh pe3yibTaT [JWTENbHBIX HAONIOAEHUM, KPOMOTIUBBIX JKCIEPHMEHTAJIBHBIX ITOHUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;
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WHTEpeca M IM03HABaTEJIbHBIX MOTHBOB B MOJYYEHUU M TMOCIEAYIOIIEM aHaiu3e HWH(OpMaluu O TEPEeaOBBIX
TOCTUKEHUSAX COBPEMEHHOU OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOr0 TOBEICHNUS;

CIIOCOOHOCTU OILICHUBATh CUTYallMU, CBS3aHHBIE ¢ XMMUYECKUMU SBICHUSMH, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEACHUE U MOCTYIKHA CBOMX TOBAPUILEH C MO3UILIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHWE MOCJIEACTBUM 3TUX MTOCTYIKOB;

4) popmMupOBaHHS KYJbTYPBHI 310POBbA:

MOHUMAaHHUSI IIEHHOCTEH 370pOBOr0 U Oe30macHoro odpasa >KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOJIro/ICHUsT TpaBWJI 0€30MacHOTO OOpallleHHs C BellecTBaMU B OBITy, TMOBCEIHEBHOW JXHU3HU W B TPYJAOBOU
NEATEIbHOCTH;

NOHMMAHMS LEHHOCTH NPaBWJI WHAMBUAYATBHOTO M KOJUIEKTHBHOTO O€30MacHOTO TMOBEJCHUS B CHUTYalUAX,
YIPOXKAKOIIMX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS MOCTEACTBUI 1 HENPUSTHUSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KypEeHUs);

5) TpyA0BOro BOCIIUTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-MCCIEOBATENbCKON eATEeIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUIAX AEITEIBHOCTH;

YCTAHOBKHM Ha aKTHUBHOE yYacTHUE B PEIICHUM MPAKTUYECKUX 3a7ad COLMAIBHOW HAMPABICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpPECAa K MPAKTUYECKOMY H3Y4YEHUIO MPOPECCHUi pa3IMyHOro pojaa, B TOM YHCIE Ha OCHOBE MPUMEHEHHUS
MPEIMETHBIX 3HAHUU 110 XUMUHU;

YBAXEHUSA K TPYAY, JIFOAAM TPYJla U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BbIOOPDY HWHIMBUIyaJIbHOM TpaekTopuu oOpa3zoBaHus, Oyayuieil npodeccun u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS:

HKOJIOTMYECKH IEIeCO00Pa3HOro OTHOLIEHUSI K IPUPO/IE, KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS II00ATBHOIO XapakTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELBI;

OCO3HAHMSI HEOOXOJAMMOCTH MCIOJB30BAHUS JIOCTHXKEHMM XMMHHM JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOTO HEMPUATHUS JCUCTBHUM, MPUHOCIIIMX BpPEIl OKpPYXKAIoLEeH MPUPOJHON cpelie, YMEHHs MPOTHO3UPOBATH
HEOJIaronpuATHBIE YKOJIOTHUYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX IEUCTBUNA U MTPE0TBpaIIaTh UX;

HaJU4Ms Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, KOJIOTMYECKON KYJIbTYphI, ONBITA AEATEIBHOCTH 3KOJOTHUECKOMN
HaIIPABJICHHOCTH, YMEHMsI PYKOBOJACTBOBATbCS MMM B II03HABAaTEIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHOW IPAKTHKE,
CHOCOOHOCTH U YMEHHUS aKTUBHO IPOTUBOCTOSITH UI€0JIOTUH XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOILECTBEHHOM
IPAKTUKH;

NOHMMaHUsl CHEUM(PUKKM XUMUU KaK HayKH, OCO3HaHUA €€ pojiu B (POPMHUPOBAHUHM PALMOHATIBHOIO HAyYHOTO
MBILUIEHUS, CO3/IaHUHU LEJIOCTHOI'O MPEJCTABICHUS 00 OKpYXKalolleM MHUpPE KaK O €IMHCTBE NPHUPOAbI U 4YEJIOBEKa, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHnH IpoOIeM COXpaHEHHs IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAUMMOCTH XUMHUHU [UIsI COBPEMEHHOM UIUBWIM3AIMM: B €€ TyMaHUCTHYECKOH
HAIpPaBJICHHOCTU U Ba)XHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepUAIbHON KyJIbTYphl, PEIICHUH TI00ATBHBIX MpoOiIeM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, DHEPIETHYECCKON, IUIIECBOM M DKOJOTHYECKOH OE301acHOCTH, B
pa3BUTUU MEIULUHBI, 00ECNEYEHNN YCIOBHI YCHEIIHOTO TPyJa M 3KOJOTHYECKH KOM(POPTHOHM >KM3HHM KaKJOTO 4JIeHA
00111eCTBa;

14



€CTECTBEHHO-HAYUYHONU TPaMOTHOCTH: MOHMMAaHUs CYIIHOCTH METOJOB TO3HAHMUSI, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaXx, CIIOCOOHOCTH HCIOJL30BaTh MOJy4aeMble 3HAHUS [JI aHadu3a U OOBSICHEHUS SBJICHUI OKPYXAloIIEero Mupa u
MPOUCXOJAIIUX B HEM HM3MEHEHWH, YMEHMs JejiaTh OOOCHOBAaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4HbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 TTOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTU CaMOCTOATENIBHO UCIOIb30BaTh XUMUUECKUE 3HAHUS JIJISl PEIICHUsS MPOOJIEM B PeaibHBIX KU3HEHHBIX
CUTYaIUsX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 0OPa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY TMOJTYUYECHHIO HOBBIX
3HAHUU MO XMMHUU B COOTBETCTBUU C KU3ZHECHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpY/Jla B pa3Iu4HbIX cdepax mpodeccuoHaIbHOM 1S TebHOCTH.

METANPEAMETHBIE PE3YJIbTATbHI

MeranpenMeTHbIe pe3yabTaThl OCBOEHUS YUeOHOTO IpeaMeTa « XUMUs» Ha YPOBHE CpeHEro ooimero oopa3oBaHus
BKJIFOYAIOT:

3HauYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCA MEXKIUCHUIUIMHAPHBIE (MEXKIpEIMETHBIE)
oOlIieHayYHbIEe TOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAY4YHOM KapTUHBI MHUpa M CHEHU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPrus, SIBICHHE, MPOIECC, CHUCTeMa, HAay4HbINH (axT,
MIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIIeJOBAaHUE, HAOI0IeHHEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpPCAJIbHbIE Y4yeOHbIe ACHCTBUS (MO3HABATENbHBIC, KOMMYHHKATHUBHBIC, PETYJSTUBHBIC), OOECIECUMBAIOIINE
dbopmupoBanue HYHKIIMOHATBEHON I'PAMOTHOCTH M COITMAIBHON KOMITETCHITUN 00YyYarOIInXCs,

CIIOCOOHOCTh OOYYaIONIUXCSl HWCIOJIb30BaTh OCBOCHHBIE MEXIAUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUSA U
YHUBEpCAIbHBIC YUeOHBIC ICWCTBUS B TIO3HABATEIHLHON M COIMATBLHOM MPAKTHKE.

MeranpenMeTHble  PE3yJbTaThl  OTPa)KAlOT OBJIAJCHUE YHHBEPCAJIbHBIMU  y4YEOHBIMH  I103HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JEHCTBUIMU.

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMY NMO3HABATEIbHBIMU AeHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTYaIHM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
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OMpEeNeNATh IEAN JEATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTaThl
NEATEeNIbHOCTHU C MOCTABJICHHBIMU IEJISIMU;

WCIIOJb30BaTh TMPU OCBOCHUM 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATh XapaKTEpHbIC MPU3HAKU
MOHSATUNM WU YCTAaHABIMBATh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS JJIsi OOBSICHEHUS OTIACIBHBIX
(aKkTOB U SBIECHUN;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJI KIaCCU(DUKAIIUU BEIIECTB U XUMUUECKUX PEAKIIUIA;

yCTaHABIIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJOTHH), BBISIBISATH 3aKOHOMEPHOCTU H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJIICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOIb3yeMble B XUMHUH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TIPEJACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) dJIEeMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XHUMHUYECKOU
peakIuu — MpU pelIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W MPAKTUYECKUX 3aj]lad, MPUMEHSITh HAa3BaHHBIC MOJCIIbHBIC
NPE/ICTABIICHUS [T BBISIBJICHHS XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOTO IMO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINA;

dopMynupoBaTh 1€MW 3a7a4d  MCCJEJOBAaHMS, HCIOJIb30BaTh TIOCTaBJIEHHbIE W  CaMOCTOSITEIBHO
c(hopMyITHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI TIO TIPOBEPKE
NIPAaBIJIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

BJAQJIETh HaBBIKAMHU  CaMOCTOSTEIBHOTO IUIAHUPOBAHUA U TPOBEACHHUS  YUYECHUYECKUX  OKCIEPHUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHUs HAOII0OJaTh 3a XOJOM TMpPOIEcca, CaMOCTOSATEIHHO TPOTHO3HPOBATH €r0 pe3yJbTarT,
dbopMmynupoBaTh O00O0OIIEHUS W BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB MCCIENOBAHUSA, COCTaBISATh
000CHOBaHHBIN OTYET O MPOACIIAHHON paboTe;

MpUOOPETaTh OMBIT YUYEHWYECKOW HCCIIEOBATENILCKON W TPOEKTHOW MESITENbHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a]ay, MPUMEHEHHIO Pa3UYHbIX METOJIOB
MTO3HAHMUSL.

3) padora ¢ uHpopManmeii:
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OPUEHTUPOBATHCS B PAa3IMYHBIX HCTOYHMKAX HWHGOpManuu (HAy4yHO-MOMNYJspHAs JIUTEpaTypa XUMHUYECKOIO
collep KaHMsl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHAIM3UpOBaTh MH(POPMALMIO PA3IWYHBIX BUAOB U (HOpM
MPEICTaBIICHUS, KPUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyTHUpPOBATH 3aMPOCH U IPUMEHSTH PA3IMYHbIC METOBI IIPHU MOUCKE U 0TOOpe MHpOpPMAIUU, HEOOXOAUMOM NSt
BBINIOJIHEHUS YY€OHBIX 3a7a4 ONpeIeIEHHOrO THIIA;

npUOOpEeTaTh OMBIT HMCHOJIb30BAHMS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUW W PA3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANbHYIO (opMy mpejcTaBieHus MHGOpMALMKU (CXeMbl, Ipa@uKU, JUarpaMMbl,
TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA $3bIK B KauyecTBE CpEACTBA NpuU paboTe ¢ XUMUYECKOW HHPOpMAaIHMei: MPUMEHSThH
MeXIpeaIMeTHbIe (pU3nyecKne U MaTeMaTUYeCcKnue) 3HakKu U CUMBOJIBI, (OpMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MPEe0OpPa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OgiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMMN:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMbl B XOJ€ Juajiora W/Wiu JTUCKYCCHUHU, BBICKA3bIBaTh HUJIEH,
(bopMynHpOBaTH CBOM MPEAIOKEHNUSI OTHOCUTENILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTALMEeN pe3ylbTaTOB MO3HABATEIbHON NEATEIbHOCTH, MOJYYEHHBIX CaMOCTOATENHLHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BBHIMOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, MPAKTHUYECKOW pabOoThl MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alund yueOHOro MpoekTa u (OpMyITHPOBATh BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX
UCCJIeIOBaHUN MyTEM COTJIACOBAHUS TO3UIIUI B X0/1¢ 00CYKICHHS 1 0OOMEHa MHEHUSMHU.

OBiajieHue YHUBEPCATBHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIBHO TUIAHUPOBATh U OCYIIECTBISATH CBOO MIO3HABATEIBHYIO AESATENBHOCTD, ONPEAEIIsAs €€ LEeNIN U 3a/1a4H,
KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MpPEIaraéMblii aJlfOPUTM JCHCTBUM MpPHU BBINOIHEHUH
y4eOHBIX U HCCIEAOBATENBCKUX 3a/1ad, BbIOMpaTh HamOoisee 3((PEeKTUBHBIN CHOCOO WX PEHICHHS C YYETOM IMOTYUYEHUS
HOBBIX 3HAHHMH O BEIIECTBAX U XUMHUECKHUX PEAKIIHIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH €ATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
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10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHnyeckas XuMus» OTPakaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O XMMHUYECKOM COCTAaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, POJIH
XUMUU B TIO3HAHUM SIBJICHUH TPUPOJbI, B (OPMUPOBAHUU MBIILJICHUS U KYJIbTYphl JIMYHOCTU, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTHUECKUX 3a/7a4 M IKOJOTUYECKH 0OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310pPOBbIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUHN, KOTOpas BKJIIOYACT: OCHOBOIOJATAIONINE TOHATUS (XUMHUYECKHUM DJIEMEHT,
aToM, OJIEKTpOHHAs O00O0JI0YKa aToMa, MOJIeKYyJia, BaJE€HTHOCTb, OJJICKTPOOTPHUIIATEILHOCTh, XHUMHUYECKasi CBS3b,
CTpYyKTypHasi opmyina (pa3BépHyTas U COKpaliéHHas ), MOJib, MOJISIpHAs Macca, MOJISIPHBIA 00BEM, YIIEPOIHBINA CKEJIET,
GbyHKIMOHANIBHAS TPYIINa, PajuKal, U30MEpHs, U30MEPbl, TOMOJIOTHYECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPOA U
a30TCOJIEpIKAIIME COCIMHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTPOCHMsSI oOpraHuyeckux BemiecTB A. M. bByriaepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BbIK XUMHUH; MHUPOBO33PEHUECKHE 3HAHHUs, JIeKAllMe B OCHOBE ITIOHUMAaHUs
NPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBIICHUN, (PAKTOJIOTHYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, MOJYyUYEHUU U
0€30MacHOM HCTIOIb30BAaHUN BAKHEUIIINX OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESTEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHH BBISIBISITH XapaKTepHbIE TPU3HAKKA TMOHSATUH, YCTaHABIMBATh HMX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE IIOHATHS NPU OINMCAHUM COCTaBa, CTPOCHHUST W TPEBPALCHUN OPraHUYECKUX
COCJIMHCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIONB30BATh XUMHUYECKYIO CHUMBOJHMKY JJIi COCTABJICHHUS MOJEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIEHHON) (OPMYT OPTaHMYECKHX BEIIECTB M YPAaBHEHUH XUMHUYECKUX DPEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYEeCKUX BELIECTB JUISI WUIKOCTPALMM UX XMUMHUYECKOIO U IPOCTPAHCTBEHHOIO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATH MPUHAIICKHOCTh N3YUEHHBIX OPTAHUYECKUX BEIIECTB IO UX COCTABY H
CTPOEHUIO K OMpPEACIEHHOMY KJIACCY/TPYIINE COeAMHEHUI (YTiIeBOAOPOBI, KUCIOPOA M a30TCONEPIKAIINE COCTUHCHHUS,
BBICOKOMOJICKYJIIPHBIE COCIMHEHMs), JaBaTh MM Ha3BaHWs 10 cucrtematudeckod HomeHkiarype (IUPAC), a Ttaxxke
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MPUBOJIUTh TPUBHUAJIbHBIE HA3BaHUS OTAEJbHBIX OPTaHMYECKUX BEIIECTB (3TUJIEH, MPOIMMUJIEH, alleTUIICH, STUJICHTJIUKOIIb,
INIALEPUH, (QeHois, (GopMalbIeruj, aueTalbIeruj, MypaBbHUHAs KHUCIOTa, YKCyCHas KHUCJIOTA, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBas KUCIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, eJUTI0I03a, TIUIL1H);

c(OpMHPOBAHHOCTh YMEHHMSI ONPEAENSITh BUAbl XUMUYECKON CBS3M B OPraHUYECKUX COCIUHEHUSAX (OJUWHApHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHATD MOJI0KEHUS TEOPUH CTPOCHMS oprannueckux Bemects A. M. bytneposa ms
00BSICHEHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA TUIIUYHBIX
pe/ICTaBUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIEeCTB (METaH, 3TaH, 3TUJIEH, MPONUJIEH, alleTUjIeH, OyTaauen-1,3,
MeTwinOyTaauen-1,3, OeH30i1, METaHOJ, 3TAHOJ, STUJICHTIUKOJb, TJIUIEpUH, (EHON, aleTaldbAerull, MypaBbUHAsS U
YKCyCHasi KMCIIOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0I03a, aMUHOYKCYCHAsl KUCJIOTa), WUTIOCTPUPOBATh M'€HETUYECKYIO CBSI3b
MEX/y HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYII;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HICTOYHUKU YTIIEBOJOPOTHOTO ChIpbs (HEPTh, MPUPOJIHBIN Ta3, yroiib),
CIOoCOOBI UX MEePepabOTKH U MPAKTHYECKOE MPUMEHEHUE MPOIYKTOB MEepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00b€Ma, KOJIMYECTBA
MCXOJHOTO BEIIEeCTBA WJIM MPOAYKTa PEaKlUU MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB
WU TIPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHUS, UCTIOIb3yEeMbIX
B XMMHH TPU W3YYEHUU BEHIECTB U XMUMHUYECKUX SIBICHHUH (HAOIIOJCHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCINPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XMMHYECKHWE 3HAHUSA MJI1 TPUHITUS PEHICHUM B KOHKPETHBIX >KMU3HEHHBIX CUTYalHsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUH COONIOJaTh NpaBUa IMOJIb30BAaHUA XUMHUYECKOW TMOCYJ0M U J1ab0OpaTOpPHBIM
o0opyl0OBaHMEM, a TaKXe IpaBuUjia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKLHUSMHU IO BBIMOJIHEHUIO
1a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBITIOJHATh XUMHUYECKUN IKCIEPUMEHT (IIPEBpPAICHUS OPTaHUYECKUX
BEILECTB [IPY HAIPEBAHMM, MIOJYyUYEHNE ITUJIEHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTaHUYECKHUX BEIECTB,
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JeHaTypauusi OEJIKOB MPU HArpeBaHUU, [IBETHbIE PEAaKIMHU OEIKOB) B COOTBETCTBUU C MPaBHJIAMU TEXHUKU O€30MaCHOCTH
npu oOpalieHud C BELEeCTBaMH M J1a0OpaTOpHBIM OOOpPYIOBAaHHUEM, MPEACTABIATH PE3YyJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (hOpMe 3amucH ypaBHEHHM COOTBETCTBYIOIIMX peakuuil U (opMyIMpoBaTh BBIBOABI Ha OCHOBE ATHX
PE3YIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYI0 HH(POPMALIMIO, MOJYyYaeMyl0 U3 Pa3HbIX
UCTOYHUKOB (CpecTBa MaccoBoi nHpopmanuu, MHTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHUI COOJIOATh MpaBuia KOJIOTMUECKH 11e1ec000pa3HOro MOBeACHUs B OBITY U TPYIOBOM
NEATENIbHOCTH B LENSAX COXPAHEHHMS CBOErO 3/I0POBbS MU OKPYKAIOIIEH NPUPOIHOW CpEelbl, OCO3HABATh OMACHOCTH
BO3JICHCTBUS HA )KUBBIE OPTaHU3MBbI ONPEAECIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMblci nokazarens [IJIK, noscHiITh
Ha TIpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3/ICUCTBHS HA OPraHU3M YeJIOBEKa;

JUIsi O0y4arolUMXCsi C OTPaHMYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYIIHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHHUI;

JUIS CIENBIX U cIa00BUIAIIMX 00YyJaOIUXCsl: YMEHUE UCIIOIb30BaTh Pelbe(hHO-TOUSUHYIO CUCTEMY 0003HaueHuit JI.
Bpailns 11 3anucu XuMHYECKUX GOpMyII.

11 KIJACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckas XuMUs OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O XUMHUYECKOM COCTAaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJIU
XUMHUHU B TIO3HAHWUU SBJICHUN TPUPONBI, B (DOPMUPOBAHUHM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€ (YyHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOM /I pelIeHUs] MPAKTUYECKUX 33724 M IKOJIOTHUYECKH O0OCHOBAaHHOTO OTHOIICHHUS K CBOEMY
30POBBIO U IPUPOIHOU CpELE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUMN, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAlOIIME MOHATUS (XUMUUYECKUN 3JIEMEHT,
aToM, HM30TOI, S-, P-, d- SJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJSPHBIA OOBEM, BAJICEHTHOCTH,
ANEKTPOOTPULIATENIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUYECKasl CBSI3b (KOBaJIEHTHAs, HIOHHAs, METAJUIMYECKasi, BOJOPOIHAs ),
KPHUCTAJUIMYECKAsl PEUIETKA, TUIIbI XMMHUUYECKHX PEAKLIHH, PACTBOP, JICKTPOJIMTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHIECKAS
JUCCOLMALINSI, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peakluu, XUMUYECKOE PaBHOBECHE); TEOPUU U
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3aKOHBI (TEOPHUS IIEKTPOJIUTHYECKON THCCOLMALUK, Tepuoanyeckuil 3akon J[. 1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl
BEILIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTHHU MPU XUMUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
S3bIK XMMHWHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX
SBJICHUH, (PAKTOJIOTUUECKUE CBEJCHUSI O CBOWCTBAX, COCTaBE, MOJYYEHHWU M O€30MaCHOM HCIIOIh30BAHUU BaKHEHIITHX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHH BBISBISATh XapaKTEPHbIE NPU3HAKW TOHSTHH, YyCTaHAaBIWBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHITHS MPU OMUCAHUN HEOPTaHUUYECKUX BEILIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUH HCMOJB30BaTh XUMHYECKYIO CHUMBOJIMKY JJIS COCTaBieHUS (OPMYJ BEIIECTB H
ypaBHEHUN XUMHUUYECKUX peakiuid, cucrematndeckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbli Tra3, YrJEKUCIbIA Ta3, aMMHaK, raméHas U3BECTh, HErami€éHas U3BECTb, MUTHEBAs
cojia, MUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHHMH OMNpEEsATh BaJCHTHOCTh W CTENECHb OKHUCJICHUS XHMHUYECKHUX DJJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECKAs, BOAOPOJHAsA) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOM pEIMIETKM KOHKPETHOTO BEIIeCTBAa (aTOMHas, MOJEKYJIspHas, HOHHas,
MeTaJTndecKas), XapakTep Cpelibl B BOJAHBIX pacTBOpPaX HEOPraHWYECKUX COCIMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMJIEHKHOCTh HEOPTAaHMUYECKHX BEHIECTB IO HMX COCTaBy K
OTpeNIeIEHHOMY KJIacCy/Tpynme COeAMHEHU (TPOCThie BEHIECTBA — METAUIBI U HEMETaUlbl, OKCHJIbI, OCHOBaHUA,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hopMHUPOBAaHHOCTh YMEHUU PACKPBIBATH CMBICH INepuoaundeckoro 3akoHa J[. M. MenaeneeBa u J1eMOHCTPUPOBATH
€r0 CUCTEMATU3UPYIONTYIO0, O0BSICHUTEIBHYIO U POTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHUN XapakTEPU30BaTh DJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKHUX DJJIEMEHTOB 1|—4
nepuosioB llepuoguueckoit cucteMbl xumudeckux ayemeHtoB . M. MenpaeneeBa, UCMNONb3ys MOHATHS «s-, p-, d-
ANEKTPOHHBIE OpOUTANIN», «IHEPreTUUECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHYECKHUX
3JIEMEHTOB M MX COEAMHEHUM IO mnepuojaMm u rpynnam l[lepumogmyeckon cucrtembl Xxumuuyeckux snemMeHtoB [l .
Menpaeneena;
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c(hOpMUPOBAHHOCTh YMEHMI XapakTepu3oBaTh (OMHUCHIBATH) OOINME XUMHYECKUE CBONCTBA HEOPraHUYECKUX
BEILIECTB Pa3UYHBIX KJIACCOB, TMOJTBEPXKAATh CYIIECTBOBAHHE TE€HETUYECKOW CBA3M MEXAY HEOPraHuYECKUMU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIHA;

c(hOpMUPOBAHHOCTh YMEHUS KIaCCUPUIIMPOBATh XUMUUECKHE PEAKIIUU TI0 PA3TUYHBIM MPU3HAKAM (YHCIIy U COCTaBY
pearupyromnmx BelecTB, TEMIOBOMY A(PhEKTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCJICHHUS 3JIEMEHTOB, OOpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABJSATH YPaBHEHMS PEAKIUNA pa3IUYHBIX THUIIOB, IOJHBIE U COKpaIIEHHbIE
ypaBHEHUS PEaKIMii HOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IPU KOTOPHIX ITU PEAKIIMH UAYT O KOHIIA;

c(hOpMUPOBAHHOCTh yMEHUW TPOBOJUTH PEAKIUHU, TOJITBEPXKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh OMNBITHBIM TYTEM HMOHBI, NPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPaX
HEOPTraHUYECKUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTh OKHCIHMTEIHHO-BOCCTAHOBUTEJIBHBIX PEAKIMN TOCPEICTBOM
COCTaBIICHHUS 3JIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pPEaKIUu OT PA3TUYHBIX (aKTOPOB;
XapakTep CMEIIEHUsI XUMHUYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHelTHero Bo3aeicTeus (mpunimn Jlelllatense);

c(hOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMUYECKHUE IMPOLIECCHI, JIekKAIIMEe B OCHOBE MPOMBIIIJIECHHOTO
MOJTYYEeHUS CEPHOM KUCIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX NMPUHIHUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHUS C HCIIOJB30BAHUEM TOHSATHUS «MAaccoBasi JIOJS BEIIECTBA B
pacTBope», 0OBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEAKITUSIX, MAaCChl BEIIECTBA MM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCE UM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TETUIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MACChl BEILIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TMpaBWiIa TIOJIB30BAHUS XUMHUYECKOW TIOCYAOH H  J1abopaToOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuiaa OOpalieHus ¢ BEMIECTBAMH B COOTBETCTBHH C HHCTPYKIIUSAMH IO BBITIOJHEHUTO
1a00pPaTOPHBIX XUMUYECKUX OIBITOB;
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c(hOpMUPOBAHHOCTh YMEHHUU IUJIAHUPOBATH W BBIMOJHITh XMMHYECKUNA HKCHEPUMEHT (pa3jioKEeHHE MepoKcHaa
BOJOPOJA B MPUCYTCTBUM KaTalau3aTopa, OIPENEIICHHE Cpedbl PACTBOPOB BEIIECTB C IOMOIIBI YHHMBEPCAIBHOTO
WHJWKATOpa, BIUSHHUE Pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XHMHUYECKOW pEaKIMH, peakiMh HOHHOTO OOMEHa,
KaueCTBEHHBIE PEAKIIMU Ha CyNb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE YKCIIEPUMEHTATBHBIX
3aaa4d no teMam «Metamnbel» u «HemeTamib») B COOTBETCTBUM C MPaBUIaMU TEXHUKHU O€30MACHOCTU MPU OOpAIICHUU C
BEIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM, TIPEACTABISATh PE3YIbTaThl XUMUYECKOTO dKCIIEPUMEHTA B (popMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIUM U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJILTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATh XUMHYECKYIO HH(OpMAIMIO, TMOJy4aeMyl U3 pPa3HbIX
MCTOYHHUKOB (CpeJICTBa MAaCCOBOM KOMMYHHUKaINK, MHTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHUI COOJIOATh MpaBuia KOJIOTHYECKH 11e1ecO00pa3HOro MOBeACHHs B OBITY U TPYIOBOM
NEATEIBHOCTA B LEJSIX COXPAHEHMS CBOETrO 3/I0POBbS M OKPYXKAIOIIEH MPUPOJHOM Cpebl, OCO3HABATHh OMACHOCTH
BO3JICHCTBUS HA JKMBBIE OPTaHU3MbI OINPEICIEHHBIX BEIIECTB, MOHUMAasa cMmbici nokaszatens [1/IK, noscHsaTh Ha npumepax
CIIOCOOBI YMEHBIIECHUS U TIPEIOTBPAILICHNS UX BPEIHOTO BO3ACHCTBHUS HA OPTraHU3M YE€JIOBEKa;

JUIsi OOy4arolUXCsl C OTPaHMYEHHBIMA BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE NPUMEHATHh 3HaHUS 00 OCHOBHBIX
JNOCTYTIHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUUYECKUX SIBJICHUI;

JUTSI CJIETIBIX U CIIA0OBUASIINX 00YYAIOUTUXCS: YMEHUE UCIIOJIB30BaTh Pelibe(PHO-TOUEHUHYIO cCUCTeMY 00o3HaueHuit JI.
Bpaiins nis 3anucu XuMudeckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauvecrBouacos JJIeKTPOHHBbIE
Ne HaumeHoBaHuepa3aejioB U
(ungposbie)
n/n TEeMIIPOrpaMMBblI Bcero KonTpoabsubiepadorsl | IlpakTuyeckuepadoTbl

o0pa3oBaTebHbIEpecypChl

Pa3nen 1.Teopernyeckue 0CHOBBI OPraHU4eCKOH XUMHUH

1.1 [Ipeamer opraHu4ecKON XUMHH. 3
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Teopust CTpOEHHS OPraHUYECKUX
coenuHenuit A. M. byrieposa

Uroronopazneny 3
Paznes 2.¥YraeBonopoast

)1 [IpenenbHBIEYTIEBOIOPOABI — )
' AIIKAHBI

29 HenpenenbHble yrieBo10pobl: 6
' QJIKEHBI, AJIKAIMCHBI, AJTKUHBI

2.3 ApoMaTH4ECKUEYTIEBOJOPOIbI 2

24 [IpupoHbIE HCTOUYHHUKHN 3
' YTJIEBOJAOPOJIOB U UX MepepadoTKa
Uroronopazneny 13
Pa3znea 3. KucaopoacoaepxkammeoprannyecKkuecoeIuHeHust

3.1 Cnuptsl. ®eHoun 3

19 Anwspaerunsl. KapboHoBBIE .
' KUCTOThI. Cl0KHBIE 2PUPBI

3.3 VYrieBoasl 3
Hroronopazneny 13
Pa3znen 4.A30Tconep:kanueopranHndecKuecoeIunHeHu st

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroronopazneny 3
Pasnen S.BbicokoMoJIeKyIsIpHbIeCOeIMHEHUA

5.1 IInactmaccel. Kayaykn. Bonokna 2
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Hroronopazneny

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

34

25




11 KVIACC

KoumnuecrBoyacos DJIeKTPOHHbIE
Ne (uudgposbie)
HanmeHnoBaHnuepa3saeioB U TEMIPOTPaMMBbI IpakTHyeckue
n/m Bcero KonTpoabHblepadoThI o0pa3oBaTe/bHbIEP
padoThbI
ecypchbl
Pasnen 1.TeopeTnueckueoCHOBLIXUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
1.1 [Iepnoanueckas cucteMa XUMHUYECKUX 3
anemenToB JI. . Menaeneera
1.2 CrpoenueseniectBa. MHOTOOOpa3neBEIIECTB
1.3 XHUMHUYECKUEPEAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumusi
2.1 Mertainbl 6 1 1
2.2 Hewmerannsl 9 1 1
2.3 CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEIECTB 2
Hroronopazueny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMHUS U )KU3Hb 4 1
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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