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[IporpaMma 1O XuUMUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpaszoBanuu B Poccuiickoii
@enepanum», TpeOOBaHU K pe3ylbTaTaM OCBOSHHS (enepaabHOi 00pa3oBaTeNbHON MPOTrPaMMBI
cpennero obmiero oopazoBanus (POIT COO), nmpencrapiieHHbIX B DenepaabHOM TOCy1apCTBEHHOM

oOpazoBarensHoM cranpapre COO, ¢ yuérom Konmenuuu npenogaBanus y4eOHOTO mpeaMeTa
«Xumus» B 00pazoBaTesbHBIX opraHuzanusx Poccuiickoit ®deneparuu, peamu3yromux OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, W OCHOBHBIX TMOJOXKEHUH «CTpaTernn pa3BUTHS BOCHHUTAaHUS B
Poccuiickoit @enepannu Ha nepuoa 1o 2025 roxa» (Pacnopsixenue IlpasurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJXOJOB K pa3pabOTKe MporpaMMbl MO XUMHHU, K OTpPENETCHUI0 OOIeld cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHsI 00ydJalOLIUXCsl CpeAcTBaMU yueOHOro npeamera «Xumusy ms 10—
11 xmaccoB Ha 0a30BOM YypOBHE COCTaBMIM KoHUenTyaubHble mnosiokeHus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, COJEp)KaHUsS, pe3ylbTaToB oOyueHUuss U TpeOOBaHUM K YPOBHIO
MTOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHHUE, IMOJY9aeMO€ BBITYCKHHKAMU OOIe00pa3oBaTeIbHON OpraHU3alluu,
SIBIISIETCSI HEOTHEMJIEMOW YacThiO X 00pa3oBaHHOCTH. OHO CITY)KHT 3aBEPIIAFOIINAM ATAIIOM peaTu3aIliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX IICHHOCTEH, MPHUCYIINX IEJIOCTHOW CHCTEME
XHUMHYECKOTO 00pa3oBaHUs. DTH IICHHOCTH KacaroTCs TO3HAHHS 3aKOHOB IMPHUPOMABI, (OPMUPOBAHUS
MHUPOBO33PEHUSI M OOIICH KyIbTYphl YEIIOBEKA, & TaK)Ke YKOJOTUYECKH O0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3I0pPOBBIO M TPHUPOIHOW cpene. Peanmusyercss xumudeckoe oOpa3oBaHWE OOYJAIOUMIUXCS HA
YpPOBHE CpemHero oO0Imiero oOpa3oBaHHs CPEACTBAMHU yUE€OHOTO TpeaAMeTa «XHUMHsS», COACPKAHUE U
MOCTPOEHHE KOTOPOTO OMNPEICICHBI B MPOrpaMMe MO XHMHUHU C Y4ETOM CreUU(UKNA HAYKH XUMHHU, €
3HA4YCHUs B MO3HAHUU TIPUPOBI U B MaTEPHAIBHOM JKU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIHX IIeIeH U
MPHUHIIUTIOB, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHAE CHCTEMBI CPEIHEro 00IIero oopa3oBaHus B

Poccuiickoit @enepanuu.

XUMHUS KaK 3JEMEHT CHUCTEeMbl ECTECTBEHHBIX HAyK HIPaeT 0coOyl0 pojib B COBPEMEHHOM
UMBUIU3ALMU, B CO3/JaHUM HOBOW 0a3bl MarepHalbHOM KyiabTyphl. OHa BHOCUT CBOW BKIJIaJ B
(dbopMHpoBaHHE PALMOHAILHOTO HAyYHOTO MBIIUICHHS, B CO3JaHUE LEIOCTHOIO MpPEICTaBJICHUS OO0
OKpPYKaIOIlleM MUpPE KaK O €JUHCTBE MPUPOIbI U YelIOBEKa, KOTOpoe (GopMUpYeTCsl B XUMUU Ha OCHOBE
MMOHUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOILIETO0 MUPA, OCO3HAHUS B3aHMMOCBSI3U MEXKIY CTPOSCHUEM
BEIIECTB, NX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHUSI.

TecHo BSaHMOHCﬁCTBYH C JApyYruMu CCTCCTBCHHbIMHM HAyKaMH, XUMHUA CTalla HEOTHEMJIEMOM
4aCTbIO MI/IpOBOﬁ KYJIBTYPHI, H606X0,Z[I/IMBIM YCJIOBHUECM YCIICHIHOI'O TpyJda W KHU3HU Ka)XJ0Io0 4YiICHa
O6H.I€CTBa. COBpCMCHHaH XHUMHd KaK HayKa CO3MAATCJIbHAA, KaK HayKa BbICOKHX TEXHOJIOTHI
HaIllpaBJICHA Ha PCHICHUC r100aTbHBIX npo6neM YCTOI\/'ILII/IBOFO pa3BUTHA YCJIOBCUCCTBA — CBIpBeBOI\/’I,
3HepFeTHqCCKOﬁ, HI/IIJ_ICBOI\/’I, 9KOJIOTHYCCKOU 0€30TaCHOCTH U OXpaHbI 310POBbAI.

B cooTBeTcTBHU ¢ 0OLIMMM LENSIMU M MPUHLUIIAMU CPEeTHEro oOI1ero oopa3zoBaHus CoJiepKaHHue
npeamera «Xumus» (10—11 kmacebl, 6a30BbI ypOBEHb M3Y4EHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO
Ha  OOIIeKYIbTYpHYIO  TOJArOTOBKY  OOy4aromuxcs, HEOOXOOUMYK0 UM Ul BBIpaOOTKH
MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEUIHOTO BKJIKYEHHUS B JKU3Hb COLMYMa, IPOJIOJDKECHMUS
00pa30BaHus B pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

COCTaBJ'IﬂIOH_II/IMI/I npeamera «XUMHS» SIBISIOTCS 0a30BbIE KypChbl — ((OpFaHI/I‘-ICCKa}I XUMUSA» U
«O6ma;1 H HCOpraHn4veckas XumMus», OCHOBHBIM KOMIIOHCHTOM COJZICPIKaHUSA KOTOPBIX ABJIAFOTCS OCHOBBI



0a30BOI HAYKU: CUCTEMA 3HAHHUHN [0 HEOPTaHMUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUN U3 OOIIeH XUMUH)
U OpraHudecko xumuu. POpPMHUPOBAHME [JAHHOW CHUCTEMBl 3HAHMM IIPU H3Y4YCHUM IIpeaMmeTa
o0ecrieynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOpa3us BELIECTB HA OCHOBE OOIINX MOHATHIA,
3aKOHOB U TEOPUU XUMUHU.

CrpykTypa conepxanus KypcoB — «Oprannueckas XuMus» U «O0Imas 1 HeopraHu4ecKasi XUMHUSD»
copMHupoBaHa B MpOrpaMMe IO XHMMHHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYEHHIO Y4eOHOTO
Marepuaga M O0OyCIIOBJI€HAa HCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha ONpEeEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYecKOil XMMHM BEIIECTBa PacCMaTpUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUM CTPOEHHUS OPraHMUYECKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEICTAaBIEHUN O CcTpoeHuHU BemiecTB. CBeneHus 00 M3ydaeMbIX B Kypce BeLIECTBax
JIAI0TCSl B PA3BUTHH — OT YIJIEBOJOPOJIOB /10 CJIIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOeAMHEHUU. B kypce
OpraHMYeCKOM XUMHUHU TMOJYy4aloT pa3BUTHE CHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHUs MEepBOHAYAJIBHBIE MPEICTABICHUS O XUMUYECKOMN CBS3H, KJIaCCU(UKALMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, 0 XUMUYECKOM peaKkiuu.

[Tox HOBBIM yIJIOM 3peHHS B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpPUBAETCSI U3YUYEHHBIN
Ha YpOBHE OCHOBHOI'O 001Iero 00pa30BaHMs TEOPETUUECKUN MaTepuall U (PaKTOJIOTMYECKUE CBEACHUS O

BEIECTBAX W XMMHMUYECKOM peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHS» 00yYaroIUMCs MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUE€HUE NMEPUOANYECKOTO 3aKOHA C
OOLIETEOPETUYECKUX U METOJOJOTMYECKUX TMO3UIMHA, TIy0ke MOHATh HCTOPUYECKOE W3MEHEHUE
(yHKIIHI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUH, a TaKKe O XHMUYECKUX PEaKIUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaAHUS
nonosHseTcst B Kypcax 10 u 11 kmaccoB aieMeHTaMu COJIEpKaHMsl, UMEIOIUMU KYJIbTYPOJIOTUUYECKUNA U
MPUKIATHON XapakTep. DTHU 3HAHUSA CIOCOOCTBYIOT MOHUMAHHMIO B3aWMOCBSI3M XUMHH C JIPYTUMHU
HayKaMH, pacKpblBalOT €€ pOJb B IO3HABAaTENbHOM M MPAKTUYECKOW JEsITeNbHOCTH 4YeJIOBEKa,
CIOCOOCTBYIOT BOCIHMTAHUIO YBaXXEHHSI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKUX
MPWIOKEHUH XUMHH, TOMOTalOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MPOOJIEMax, CBA3AHHBIX C XUMUEH, KPUTHUECKH OCMBICIUBATh HHPOPMAIUIO U IPUMEHSTH €&
JUIS TIOTIOJIHEHHUS! 3HAHUM, PEUICHHS] MHTEJUICKTYAIbHBIX U SKCIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX
3amad. B nenom conepkanue yueOHOTro npeamera « XuMus» JaHHOTO YPOBHS U3y4EHUS] OPUEHTHPOBAHO
Ha ¢opMUpoBaHUE y 00yUYaOIIUXCS MUPOBO33PEHUECKON OCHOBBI ISl MOHUMaHUs (puinocodckux uuae,
TaKUX Kak: MaTepHalbHOE EIWHCTBO HEOPraHWYECKOTO0 W OPraHUYeCKOro MHpa, OOYCIOBIEHHOCTH
CBOJCTB BEILIECTB UX COCTABOM U CTPOCHHEM, II03HABAEMOCTh IPUPOIHBIX SIBJICHUM MTyTEM

OKCIICpUMCHTA W PCHICHHA HpOTI/IBOpe‘lI/Iﬁ MCKAY HOBbIMU Q)aKTaMI/I H TCOPCTUYCCKUMMH
OpCAnoOCblIKAMH, OCO3HAHHUC POJIM XHMHHW B PCHICHHUU 3SKOJOTHYCCKHUX HpO6J'IeM, a TaKXKe HpO6J’I6M
C6epe)KeHI/IH SHEPICTUYICCKUX PCCYPCOB, ChIPpbs, CO3AAaHN HOBBIX TEXHOJIOTHUH U MaTCpHaIOB.

B nuane pemeHus 3amad BOCHUTAHUSA, Pa3BUTUS U COLMAIM3ALMU OOYYAIOUIMXCS IMPHHSTHIE
IIPOrpaMMOM IO XUMHUHU IOAXOJAbl K OIPENCIICHUI0 COJEPKAHUS W IIOCTPOCHHUS IpeAMeETa
IpeaycMaTpuBaOT (pOpMUPOBaHNE YHUBEPCAIbHBIX YUEOHBIX JEHCTBMI, MMeEUMX 0a30BOe 3HAUCHHE
JUISL pa3IMYHBIX BUJOB JIEATENBHOCTH: pelIeHUs NpoOieM, Moucka, aHaau3a u 00paboTKi MHPOpMAIUH,
HEOOXOJUMBIX [UIl TPUOOPETEHHs] OMNbITa TNPAKTHUYECKOW U HCCIIEA0BATEIbCKOM JEATEeNIbHOCTH,
3aHMMAIOILEN BaXKHOE MECTO B NNO3HAHUM XUMUH.

B mpakTuke mpenojaBaHus XUMUHU KaKk Ha YpOBHE OCHOBHOTO 0oOIIero oOpa3oBaHHs, Tak M Ha
YpOBHE CpenHero oomero oOpa3oBaHus, MPHU OIMPEISICHUN COJEPKATEILHON XapakTEePUCTHKH Ieyen
M3y4YeHUs1 TMpeAMeTa HalpaBJICHUEM NEPBOCTEIIEHHOW 3HAYMMOCTH TPAJUIUMOHHO TPU3HAETCA
(hopMHpOBaHHE OCHOB XMMHUYECKON HAYKH KaK 0OJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM



JESITEIbHOCTH YEJIOBEKA U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOI KyJIbTypbl. C METOAMYECKON TOUYKU
3peHus TaKOM MOAX0]1 K OIPEIEIICHUIO LIEIe N3YUEHHUs [TPEIMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMH ILETSIMU M3YYCHHS TMpeaMera «XUMHus» Ha 0a30BOM
ypoBHe (10 —11 xu1.) aBusitoTcs:

(GhOopMHpPOBaHHE CUCTEMBl XMMHYCCKUX 3HAHMHA KaK BA)KHEHIIICW COCTABJISIONICH €CTCCTBCHHO-
HAayYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU JICKAT KIIOYCBBIC MOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U
TEOPUH XWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHMMAHUE CYIIHOCTH IOCTYITHBIX 000O0IICHUN
MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

dbopMHupOBaHWE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX ITO3HAHUS BEIIECTB H
XUMHYCCKUX PEaKInid, HEOOXOAUMBIX JJIsi IPHOOPETCHHSI YMCHHI OPUEHTHPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B TIPUPOJIEC, B MPAKTHUECKON U MTOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM B 00BsICHEHHEM

XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUIT 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU.

Hapsiny ¢ atum, cojepkaTenbHas XapakTepUCTHKa IeJied W 3a7ad HM3ydyeHUus IpeaMeTa B
mnmporpaMme 1o XUMHUHU YTOYHCHA U CKOPPEKTHPOBaHa B COOTBETCTBUM C HOBBIMU IIPUOPUTCTAMH B
cucteMe cpeaHero oobmiero oOpasoBanusa. CerofHss B MPENOJaBaHUU XUMHUU B OOJIBIICH CTETCHU
OT/AéTcsl MPEANoYTeHHuEe MPAKTUYECKOW KOMIIOHEHTE COJep:KaHus OOy4deHMs, OpPUEHTUPOBAHHOM Ha
MOATOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliy, BIaJICI0IIero He HAOOPOM 3HaHUH, a

(YHKIIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSIMU aKTUBHOTO MOJTy4€HUsl 3HAHUI
Y IPUMEHEHHUS UX B PEAIbHON KU3HM JUIS PEIICHUS MPAKTHYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM NpH M3y4YeHUU TpeameTa «XUMUS» JOMUHHUPYIOIIee 3Haue€HUEe MpUOOpETaroT
TaKue LEeIH U 3aJ1a4l, KaK:

ajanrtanusi oOy4aromMXcs K YCIOBUSIM JHMHAMUYHO pa3BUBAIOLIETOCs Mupa, (popmupoBaHHe
MHTEJJIEKTYaJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMoo0pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILBHOMY MPUHATHIO IPAMOTHBIX PEUICHUI B KOHKPETHBIX )KHU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

(dbopMupoBaHHe y 00Y4arOIIMXCs KITFOUEBBIX HAaBBIKOB (KIIOUEBBIX KOMIIETEHIIUH ), UMEIOLINX

YHUBECPCAJIbHOC 3HAUCHUC [JIsA PA3JIMYHBIX BHUAOB ACATCIBHOCTU: PCHICHUA HpO6J’I€M, IIOHCKaA,
aHaJli3a 1 O6pa6OTKI/I I/IH(1)OpMaI_II/II/I, HeO6XOI[I/IMI>IX JUIA HpI/IO6pCTeHI/I$I OIIbITa OCATCIIBHOCTH, KOTOpAasd
3aHUMACT BaXHOC MCCTO B IIO3HAHHMM XHMMHH, a TaxKXKC OJId OLCHKH C HO3I/II_II/II71 9KOJIOTHYECKOM
0e301acHOCTH XapakTrepa BJIHAHHA BCHICCTB W XMMHYCCKHUX IIPOLECCCOB Ha OpPraHu3M YCIOBCKA H

MIPUPOIHYIO CPEAY;

pa3BUTHE TI03HABATENbHBIX HMHTEPECOB, HWHTEICKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEH
oOyyJaromuxcs: ClIoCOOHOCTH caMOCTOSITEIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTSAMU, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKa
U aHaJM3a yueOHOM M HayYHO-TIOMYJISIpHOM HH(POPMALIUU XUMUYECKOTO COJIepyKaHMS;

(I)OpMI/IpOBaHI/Ie U pa3BUTUC Y 06y11a10m14xcg ACCOIIMATUBHOTO MW JIOTHYCCKOI'O MBIIIJICHHA,
Ha6J'IIO,[[aTeJ'ILHOCTI/I, C06paHHOCTI/I, AKKYpPaTHOCTH, KOTOPbIC 0COOCHHO HCO6XOI[I/IMBI, B YaCTHOCTH, IIPpU
IUIaHUPOBAHUHA U MTPOBECACHUUN XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIIMTAHUC Y 06yqa}om1/1x05{ Y6C)KI[éHHOCTI/I B FyMaHHCTH‘{CCKOf/'I HAIpaBJICHHOCTHU XHWMMUU, eé
Ba)KHOM PpOJin B pCHICHUUN r00aJIbHBIX HpO6J'IeM PaOHAJIBHOTO IMIPUPOAOTIIOTIB30BaHN, ITOTIOJIHCHU A



SHEPreTUUECKUX PECYPCOB M COXPAHEHMS] MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH
OepeKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBBIO, a TAKXKE MPUOOPETECHUS OIBITA UCTIOIb30BAHUS
MOJYYCHHBIX 3HAHUW JJIsl MPUHATUS TPAMOTHBIX PELICHUN B CUTYyalMsIX, CBS3aHHBIX C XUMHUYECKUMU
SIBJICHUSIMH.

B yuebHOM 1UTaHE CpeHero o01ero oopa3oBaHus MpeaMeT «XuMus» 0a30BOr0 YPOBHSI BXOJUT B
cocTaB MpeaMeTHOM obnacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO1ee yuCiIo 4acoB, OTBEAEHHBIX JJIS U3Y4YEHUsS XMUMMM, Ha 0a30BOM YpOBHE CPEIHEro OOIIEro

oOpasoBanusi, cocraBisier 68 yacos: B 10 kmacce — 34 gaca (1 wac B Hegeno), B 11 kiacce — 34 gaca (1
4ac B HEJIEINIO).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU

Hpez[MeT OpFaHquCKOfI XUMHU: eé BO3HHMKHOBCHHUC, Pa3sBUTHUE u 3HA4YCHHC
B IIOJIYUCHHUH HOBBIX BCHICCTB U MATCPUAIIOB. Teopm{ CTPOCHUA OPraHUYCCKUX COG,I[I/IHCHI/Iﬁ A.
M. Ey’THepOBa, €€ OCHOBHBIC TTOJIOKCHUS. CTPYKTypHLIe (l)OpMy.]'IbI OPraHu4YCCKHUX BCIICCTB. FOMOJ’IOFI/IH,
n30Mcepusi. XHUMHYECKasl CBSI3b B OPra’Hn4CCKuX COCAMHCHUAX — OMHAPHBIC U KPATHBLIC CBA3U.

Hpe,[[CTaBJ'IeHI/Ie (¢ KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHu4cCKuXx BCHICCTB. HOMGHKJ'IaTypa OpPraHn4YCCKux
COCJIMHEHU I (CI/ICTeMaTI/I‘leCKaH) U TPUBHUAJILHBIC HAa3BAHUA BayKHEHIITNX HpeHCTaBHTeHGﬁ KJIaCCOB
OpraHn4eCKuX BCHICCTB.

OKCHEPUMEHTAIbHBIC METOJbl M3YYEHMS BEIISCTB W WX MPEBPAIICHUNW: O3HAKOMJICHHE C
O6p33].[aMI/I OpTraHUYCCKUX BCHICCTB U MAaTCpUajlaMUi Ha UX OCHOBEC, MOJICIIMPOBAHNUEC MOJICKYII

OpraHn4eCKux BCIICCTB, Ha6J'II-0,I[eHI/Ie " OMUCAHUC NJEMOHCTPAIIUOHHLIX OIIBITOB IO NPEBPALICHUIO
OpraHu4veCKuUX BCHICCTB IIPpU HAIrpCBaHNU (HJ'IaBJ]eHI/IC, OGyFJlI/IBaHI/IC u FOpCHI/Ie).

Yraesoaopoasl



AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM Psifl. MeTaH U 3TaH — NPOCTEHIINE IIPEACTaBUTENIN
aJIKaHOB: (pu3MYEeCKHe M XUMHUYECKHE CBOMCTBA (pEeakUWU 3aMEIICHUS W TOPEHHs), HAXOXKIACHUE B
IIPUPO/JIE, TIOJIyYEHUE U IPUMEHEHUE.

ANKeHBI: COCTaB M CTPOEHHE, T'OMOJIOTMUECKUH psAd. OTWIEH M MPONWIEH — IpocTelllne
NPEJICTaBUTEIM  AJKEHOB: (u3MuyecKkMe W XUMHUYECKHE CBOMCTBAa (peakiuu THIPUPOBAHUS,
raJIor€HUPOBAHUS, THJIpATALlUU, OKKCIEHUS U MOJIMMEPU3ALIUN), TOJIyY€HUE U IIPUMEHEHHE.

Ankamuensl: Oyranuen-1,3 u metmnOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE CBOICTBA
(peakuus nonuMepu3zanun). [losryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psil. AUETHIEH — MPOCTEHIIMNM
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTPOEHHE, (QU3NYECKME U XUMHUYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TaJJIOTEHUPOBAHUS, THAPATAIIHN, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apensl. benszon: cocraB, crpoeHue, ¢u3MUECKHME ¢ XHMHUYECKHE CBOMCTBa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MOJIydEHUE U NIpUMEHEeHHe. Toayon: cocmas, cmpoeHue, usuyecKkue
U Xumuueckue  ceoucmea  (peakyuu  2al02eHUPO8AHUs U HUMPOBAHUs),  NOJYYeHUue U
npumeHenue. TOKCUYHOCTb apeHOB. ['eHeTHUecKas CBSA3b MEX/Y YIJI€BOJI0POJaMHU, MPUHAIIEKAILUMU K
Pa3IMYHBIM KJ1accaM.

[Ipupoaubie UCTOYHUKH YyrieBoAopoaoB. [Ipupoanblil ra3 u nomyrHele HedTsHbIE Ta3el. HedTs 1
e€ mpoucxoxzaenue. CrocoObl mepepabOTKM He(THU: TMeperoHka, KpeKUHT (TepMHYECKUH,
KaTaJUuTHYecKuit), muposus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHUE B TPOMBIIIJICHHOCTH U B

ObITy. KaMeHHBIN yroyb ¥ MPOAYKTHI €ro MmepepadboTKH.

OKCIIEpUMEHTAIbHBIC METOJIbl M3Y4YeHMs] BEUISCTB W MX MPEBPALICHUN: O3HAKOMJICHHE C
o0pa3lamu I1acTMace, KaydykoB U pe3uHbl, Kojuiekuuu «HepTtb» u « Y101y, MoJenupoBaHue MOJIEKYI

YTIEBOAOPOJOB M TaJIOr€HOMPOU3BOIHBIX, MPOBEICHUE IPAKTUYECKON PaOOThI: MOJyYeHUE ITUIICHA U
W3Y4YEHUE €ro CBOMCTB.

PacuérHpic 3amaun.

Brrunciaenus 1o YpaBHCHHIO XUMHAYECKOH pCakuuun (MaCCBI, 06’béMa, KOJIMYCCTBA HCXOAHOIO
BCIICCTBA MJIM INPOAYKTa pCaKIUK II0 M3BECCTHBIM MaccCe, O6’béMy, KOJIMYCCTBY OJHOI'O M3 HCXOJHBIX
BCIICCTB WJIK IPOAYKTOB peaKI_II/II/I).

Kucaopojacoaep:xamme opranndeckne coexnHeHnst

[IpenenbHBIe 0JTHOATOMHBIC CIIUPTHL. METaHOJI U 3Ta

HOJI: CTpOCHHE, (U3NYECKHE W XUMHUYECKHE CBOWCTBAa (pEaKkiMM C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), TPUMEHEHHE. BOoIOpoIHBIE CBA3M MEXKIYy MOJEKYJIaMH CIHPTOB.
JlelicTBHE METaHOJIa U ATaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroaToMHbIC CIUPTHL. DTUJICHTIIMKONbL M TIHUIIEPHH: CTPOCHUE, (PU3MUYCCKHE U XUMHUYECKHE
CBOWCTBA (B3aMMOJCHCTBUE CO MICIIOYHBIMH METaNIaMH, KayeCTBEHHAs pEakiis Ha MHOTOATOMHBIC

CHI/IpTH). I[eﬁCTBHe Ha OpraHusM 4YcCJIOBCKaA. HpI/IMeHeHI/Ie rimmaepruHa U OTUJIICHTJIUKOJIA.

@DeHoJI: CTPOEHHE MOJIEKYMbl, (pu3nUecKkrne M XUMHUYECKHe CBOMCTBAa. TOKCHYHOCTH (peHoua.
[Tpumenenue deHomna.

AJ'IL,Z[CFI/II[LI " KEemoHbl. dDopManL;[erH;[, aleTajlbJACruji: CTpoCHHUC, (I)I/I3I/I‘-ICCKI/IG 1 XUMHWYCCKHEC



CBOMCTBa (peaKkUMM OKHUCJIEHMSI U BOCCTAHOBJICHUS, KAaUECTBEHHBIE pEaKLUH), IOJyYEHHE U
IIPUMEHEHHUE.

OHOOCHOBHBIE MTpeIENIbHBIE KAPOOHOBBIE KMCIOTH. MypaBbuHAs M YKCYCHAsi KHCIIOTHI: CTPOCHUE,
¢du3nveckne U XMMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME A Kiacca KUCIOT, Peakuus 3TepuuKaum),
nojiydeHue M npumeHenue. CrTeapuHOBas M OJEHHOBAs KHUCIOTHI KaK MPEICTABUTENM BBICIINX
KapOOHOBBIX KUCJIOT. MBUIa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

Cnoxnble 3pUpHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponn3 ciioxHbIX 3¢upoB. Kupsbl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrineBoapl: cocrtaB, KiacCHU(UKAIMs YIIEeBOJIOB (MOHO-, JU- W mojucaxapuisl). [rokoza —
MPOCTENIINI MOHOCAaXapua: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbl, (PU3MUECKHUE U XUMUYECKUE CBOMCTBA

(B3aumopeiicteue ¢ ruapokcuaoM Meau(ll), oxucieHne aMMuayHBIM PAcTBOPOM OKCHAA
cepeopa(l), BoccTaHOBIIeHHE, OpOKEHHE TJIIOKO3bI), HAXO0XJIECHHE B TMPHUPOJIE, MPUMEHEHUE,
ounosornueckas poib. DotocunTe3. PPyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman u nemtono3a Kak mpupojaHble nonuMmepbl. CTpoeHHe KpaxMmana M - IeJUIIOJIO03BI.
duznyeckre U XMMHUYECKHUE CBOMCTBA Kpaxmaiia (TUIpOJIN3, KAUeCTBEHHAs! PEAKIIHSI C HOA0M).

OKCIIepUMEHTAIbHBIE METObl U3YYEHUS] BEUIECTB U MX MpEBpallleHUil: MpoBeaeHNE, Ha0It0IeHue
U OINHKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KAYECTBEHHBIE PEAKIMHU OJIHOATOMHBIX
cnupToB (okucIeHue 3taHosa okcuioM Meau(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOIEICTBIE

rmrepura ¢ rugpokcugom meau(Il)), ampaerugoB (OKHCIeHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcunom meau(Il), B3anmoaeiicTBe Kpaxmaiia ¢ HOJ0M), TTPOBEICHNUE MTPAKTUUECKON
paboTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérhble 3amaun.

Boruncnenusi mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIECTBA WJIM MPOJIYKTa PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HMCXOAHBIX
BEIIECTB WJIM IPOAYKTOB PEAKIIIH).

A30Tconep>1<aume OpraHU4Y€CKHUEC COCANHCHUS.

AMHMHOKHCIOTBI KakK aM(i)OTepHBIe OPraHn4cCKuc COCANMHCHMA. duznyeckue M XUMHYECKHE
CBOMCTBAa aMUHOKHCIIOT (Ha IIpUMEPC FJ'II/ILII/IHa). buonornueckoe 3HaueHre aMUHOKHUCHIOT. [TenTuabl.

benku kak MPpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIUHCHU . HepBI/I‘IHaﬂ, BTOpHUYHAsA U TPCTHUYHAsA

CTPYKTYpa OcnkoB. XUMHUYECKHE CBOMCTBA OCIIKOB: TuapoJin3, ACHAaTypanus, Ka4YCCTBCHHBLIC
pCaKluu Ha OCIKH.

OKCHEePUMEHTAIbHBIC METOAbI M3YUYCHHUS BEIISCTB M WX IPEBPAICHUN Ha6J'IIOI[CHI/Ie N OIIMCAaHHC
ACMOHCTPALIMOHHBIX OIIBITOB: ACHATYPAHA OCIIKOB IIpU Harp€BaHuu, IBETHLIC PCAKIINU OCIIKOB.

BbicokomoieKyJIsIpHbIE COeIMHECHHUS

OCHOBHBIC TOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX COCIMHEHUH: MOHOMCp, IOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCICHb IOJIMMEpHU3AllUU, CPCAHAA MOJICKYJIsSIpHAsA Macca. OcHOBHEBIE METO/IbI
CHUHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — nojaumMepusanus U MOoJIMKOHACHCAIU.



OKCHEepUMEHTAIbHBIC METOJbl HM3YYEHHs BEIIECTB M WX TMPEBpAlICHUN: O3HAKOMJICHUE C
oOpa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAyTYKOB.

MexnpeIMeTHBIE CBA3H.

Peanuzanuss MeXIpeIMETHBIX CBSA3€M IpU H3ydeHUH oOpraHudeckod xumuum B 10 kiacce
OCYILIECTBJISIETCSI YE€pPE3 HCIIOJIb30BAHME KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK U HNOHSTUH,
SIBJISIFOLUXCSI CACTEMHBIMU IS OTAEIIBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOIO LIUKIIA.

OOmue ecTeCTBCeHHO-HAYYHbBIC TIOHATHUS: SBJICHHE, HAy4IHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJI3, CHHTE3, KiIaccHu(HKAIMI, TMEePUOJUIHOCTh, HAONIOJCHUE, W3MEPCHHE, JKCIICPUMEHT,
MO/IEJTMPOBAHHUE.

®du3uka: MaTepus, JHEPrus, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHD,

BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEJIMUMHBI U €TUHUIIBI X
W3MEpEHHUSI.

buonorus: knerka, opraHuszM, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAaeMBbIE, TOTUINBO, PECYPCHI.
TexHosorusi: mNuIEBbIE MPOIYKTH, OCHOBBI pAIlMOHAJIBHOIO MUTAHUS, MOIOIIUE CPE/CTBA,

JICKApCTBCHHBIC MW KOCMCTHYCCKHC Iperiaparbl, MaTcpHalibl M3 HUCKYCCTBCHHBLIX W CHHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopeaneche OCHOBbI XMMHH

XuMu4eckuil sneMenT. AToMm. Sapo aroma, U30TOIBL. DIEKTPOHHAs 000J04YKa. DHEPreTUYECKUe
YPOBHH, MOYPOBHHU. ATOMHBIE OpOHUTANH, S-, P-, - 31eMeHThl. OCOOCHHOCTH Pacpe/IeICHHsI

QJICKTPOHOB 110 Op6I/ITaJ'IHM B aToMax DJSJICMCHTOB IICPBBIX LIEETI:IpéX Iepruoaos. 9HeKTp0HHaﬂ
KOH(bHpraHHH aTOMOB.

[Tepuonnueckuii 3akoH u llepuoanyeckass cucrema xumudeckux sneMeHToB [l 1. Menneneesa.
Cas3b nepuoanueckoro 3akona u [lepuoanueckoii cuctemsl xumudeckux sneMmentoB . 1. MenneneeBa
C COBPEMEHHOM TEOpUEH CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHMHMUYECKHX
JJIIEMEHTOB U 00pa3yeMbIX UMHU TMPOCTHIX M CIIOHBIX BEIIECTB MO TpyNIaM U MepuojaM. 3HaueHUE
MEPUOIMYECKOTO 3aKOHA B PA3BUTHU HAYKH.



Crpoenue BemecTBa. XUMHUYECKasi CBsi3b. Buabl XUMUYECKOU CBsI3U (KOBaJIGHTHAs HETOJSpHAs U
MoJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl OOpa30BaHMsI KOBAJCHTHOW XWMHYECKOW CBS3U
(oOMeHHBIN M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPHUIATEIHLHOCTS.
Crenenb okuciicHUs. MIOHBI: KATHOHBI U aHHOHLI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH IOCTOSIHCTBA COCTAaBA BELIECTBA.
Tunel KpucTaNIMYecKUX pemeToK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUMNA KPUCTAIIMYECKOMN
pELIETKU.

[TonsiTue o pgucnepcHbIXx cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 107
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coenuHeHuil. HomeHknaTypa HEOpPraHM4eCcKHX BEIECTB.
['eneTn4eckas CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIIECKAINIUX K PA3IIMYHBIM KJIACCAM.

Xumunueckas peakuus. Kinaccuduxamyss XuMU4ecKuX peakiuii B HEOpraHM4ecKol U OpraHuueckoit
XUMHMH. 3aKOH COXpaHEHHUS MacChl BEIECTB, 3aKOH COXPAaHEHUS W MPEBPALEHUS HHEPrUH IpHU
XUMUYECKUX PEAKIUSAX.

CKkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3indHbIX (hakTopoB. OOpaTuMble peakuu. XUMHUECKOe
paBHOBecHe. DAaKTOPHI, BIUSAIONINE HA COCTOSTHUE XUMHUUYeCcKoro paBHoBecus. [Ipunnun Jle laTense.

OnexrpoauTHueckas qucconuanus. CHIIbHbIE U c1a0ble 271eKTpouTsl. Cpeaa BOJAHBIX pacTBOPOB
BEUIECTB: KUCNAsd, HEUTpasbHas, IIEI0YHAs.

OKHCIIUTEIIEHO-BOCCTAHOBHUTEIIHHEIC pCaKknuu.

OKCHEPUMEHTAIbHBIC METObl HM3YYEHHUs BEIICCTB M WX IPEBPAIICHUN: NEMOHCTpAIus TaOJINIL
«Ilepmognueckass cucrema xumuyeckux odneMeHToB [[. WM. MennmeneeBa», wu3ydeHHe MoJeneH

KPUCTAITTNYECKUX PEUIETOK, HaOII0IeHHEe
U ONHUCAHHME JIEMOHCTPAIMOHHBIX W JaOOPATOPHBIX OIBITOB (pa3iioKeHHE IEePOKCHAa BOJOpOJa B
MPUCYTCTBUHU KaTallM3aTopa, OINpPEAEiIeHHE Cpellbl PacCTBOPOB BEIECTB C IMOMOIIbI0 YHUBEPCAIBLHOTO
WHIMKATOpa, PEaKIMd HOHHOrO OOMEHa), MPOBEIEHUE MPAKTUUYECKOW paldoThl «BnusHHE pa3nuyHBbIX
(haKkTOPOB Ha CKOPOCTh XUMHUECKON pPEeaKIIHI».

Pacuérnbie 3agaun.

Pacuérsl no ypaBHeH

WM XUMHYCCKUX peaKI_II/Iﬁ, B TOM YHCJIC TCPMOXUMHUUYCCKUC paC‘IéTBI, paC‘{éTH C HCIIOJB30BaHHECM
IIOHATHUA «MAaCCOBasd A0JI BEIICCTBA).

Heoprannyeckasi xumus
Hemeramnel. [lonoxxenne HeMmeramnoB B Ilepuoamyeckod cucCTeMe€ XUMUYECKHUX DIIEMEHTOB [l
W. MenzeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. dusznueckre CBONCTBA HEMETAJUIOB. AJLIOTPOIUS

HEMETaJIOB (Ha MpUMepe KUCI0poa, cepsl, pochopa u yriepoa).

XUMHUYECKHe CBOMCTBA BaKHEHIINX HEMETAJUIOB (raJloreHOB, cephl, a3oTa, ¢ocdopa, yriepona u
KPEeMHHUA) U UX COeTUHEHUHN (OKCHI0B, KHCIOPOICOACPIKANX KUCIOT, BOJOPOIHBIX COSTMHEHUH ).

HpI/IMCHCHI/Ie Ba)KHEMIINX HEMETAIIOB U UX COCIUHECHUIA.



Meramibl. Ilonoxenue MmeramoB B Ilepuoauueckoid cucrteMe XHMHMYECKMX IEMEHTOB /I
U. MenneneeBa. OcoOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI04eK aroMoB MeTawioB. OOmme
¢u3nveckue cBoricTBa MeTaIIOB. CIUIaBbl METAIJIOB. DJIEKTPOXUMUYECKUN PSIJT HAMTPSDKEHUH METaUIOB.

XUMUYECKHE CBOMCTBAa BAaXXHEWIIUX METAUIOB (HATpHM, Kaiuid, KaJblUi, MarHuii, aJlOMHHHMH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

OO61ue crocoObl NoJay4eHHsI MeTauloB. [IpruMeHeHne MeTamioB B ObITY U TEXHUKE.

3KCH€DI/IM€HTEL]H)HI)IC METOJIbl M3YYCHHUS BEIICCTB M HX IIPEBPAIICHUMN: HN3Yy4YCHHUEC KOJUICKIIUU
«MeTamisl u CIIJIaBBI», 06pa3u013 HEMCTAJJIOB, PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4, Ha6HIOI[CHI/Ie n
OMMMCAaHUC NCMOHCTPALMOHHBIX U .Ha60paTOpHBIX OIIBITOB (B3aHMOHeﬁCTBHe ruapokcuaa ajarOMHUHHA C
pacTBOpaMH KUCJIOT U HIGJ'IO'—IGfI, KaUCCTBCHHBIC PCAKIINN HAa KaTUOHDbI MCTaJ'IJ'IOB).

Pacuérabie 3a1a4n.

Pacuérer Maccel BemecTBa Wi 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WIIH
00BEMY OJIHOTO U3 YYACTBYIOIINX B PEAKIIMU BEIIECTB, PacYEThl MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)

MPOJIYKTOB PEAKIMU, €CJIA OJTHO U3 BEIIECTB UMEET IMTPUMECH.
XuMud ¥ ;KU3Hb

Ponp xumum B 00O€cCTeUeHMHM 5SKOJIOTHYECKOW, JHEPreTHYECKON W MHIEBONW O€30MacHOCTH,
pa3BuUTHU MeauIMHbL. [IoHATHE 0 HAyYHBIX METOaX MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUH.

[IpencraBienust 00 OOIMKMX HAayYyHBIX NPUHLMINAX MPOMBIIIEHHOTO MOJYYEHUS Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB U MAaTEepHaJIOB: BaKHEWIIME CTPOUTENbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE =~ MaTepHalibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaibl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHUaJlbl, OPraHUUYECKHE U MUHEPATIbHBIE yI00pEHUSI.

Xumus u 3J0POBLEE 4YCIJIOBCKA: IIpaBujia HMCIIOJB30BaHUA JICKAPCTBCHHBIX IIPEIIapaToB, ITIpaBHJIa
0e3011aCHOTO HCIIOJIb30BaHUA mpenapaTroB OBITOBOM XHUMHNH

B HOBCGI[HCBHOﬁ KH3HU.

MeXInpeIMeTHbBIC CBS3U.

Peanuzanusi MeXOpeaIMETHBIX CBS3€H NMpPU W3ydeHUU OOIed U Heopranuyeckol xumuu B 11
KJIacCe OCYIIECTBIIICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATUH, TaKk H
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJICNIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TTIOHATHUSA: Hay‘lHBIfI q)aKT, THUIIOTE34a, 3aKOH, TCOPUs, aHaJIn3, CUHTC3,

KJ'IaCCI/I(l)I/IKaI_II/ISI, MNEpUoANIHOCTD, Ha6J'IIOJICHI/IC, OKCIICPUMCHT, MOICIUPOBAHHUC, HU3MCPCHUC,
SABJICHHUC.

dusuka: Marepus, OSHEprus, Macca, aToM, JJICKTPOH, IIPOTOH, HCﬁTpOH, HOH, MH30TOII,
PaaAnO0aKTUBHOCTL, MOJICKYIJIA, 3HepFCTI/I‘{CCKHI>'I YPOBCHB, BCUICCTBO, TCJIO, O6’béM, arperaTHoc COCTOSIHUC
BCIICCTBA, (I)I/I3I/I‘{CCKI/IC BCJIMYHHBI 1 CANHUIIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: KJICTKA, OpraHusM, 35KOCUCTCMA, 6noc¢)epa, MakKpoO- U MHUKPOIJIEMCHTbI, BUTAMUHBI,
oOMeH BCIICCTB B OpraHu3Me.



I'eorpadusi: MUHEpabl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKOMIAEMBbI€, TOIUIUBO, PECYPCHI.
TexHosorus:: XMMHUYECKas IPOMBIIUIEHHOCTh, METAJUIypIrusi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEepHAJIOB, CEIBCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs MPOMBIIUIEHHOCTh, (apMaleBTU4YecKas

IMPOMBIINIJICHHOCTh, MNPOU3BOJACTBO KOCMETHYCCKUX MPCHaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpuraloB, SJICKTPOHHAs HPOMBIIIJICHHOCTD, HAHOTCXHOJIOT'UH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [MTPOT'PAMMBLI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHHS OOYYAIOIIUMHUCS IMPOTrpamMMm
cpenHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M TMpeaMeTHbIM). Hayuno-
METOIUYECKON OCHOBOM Uil pa3paOOTKH IJIAHUPYEMBIX pPEe3ylbTaTOB OCBOEHUSI MPOTpPaMM CpPEIHETo
o0uiero o6pa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHU C CUCTEMHO-ACATCIbHOCTHBIM ITOAXO0A0M B CTPYKTYPE JUUYHOCTHBIX PE3YJIbTATOB

OCBOCHMUA IIPpCAMCTa «XHUMHS» Ha YPOBHE CPEAHETO O6H.I€FO O6p330BaHI/I$I BBIZICJICHBI CIICAYIOIIUE
COCTaBJIAOIIUC:

OCO3HAaHUC O6y‘IaIOHII/IMI/IC$I pOCCHﬁCKOﬁ Fan(HaHCKOﬁ HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTU K CaMOOIIPCACIICHUIO,

Haain4yuc MOTHBAIlMH K 06yquI/no;

HEJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHHUX Y6eﬁ(ﬂeHHﬁ JJMYHOCTH Ha OCHOBC KIIFOUCBbBIX HeHHOCTeﬁ
U UCTOPHUUCCKUX TpaI[I/II_II/Iﬁ 0azoBoi HAyKU XUMUH;

TOTOBHOCTB M CIIOCOOHOCTh 06yqa}omnxc5{ PYKOBOACTBOBATLCH B CBOEH AeATEIbHOCTH [IEHHOCTHO -
CMBICJIOBBIMU YCTAHOBKAMHU, ITPUCYIITUMHA LICJIOCTHOM CUCTEME XUMHUYECKOTO O6pa3OBaHI/I$I;

HaJIMYUC IMPABOCO3HAHUSA 9KOJIOTUYECKOM KYJIBTYPBI U CITOCOOHOCTH CTaBUTH nejim U CTpOUTH
JKHN3HCHHBIC I1JIaHBI.

JIM4HOCTHBIE PE3YyJIbTaThl OCBOCHUS MMPEAMCTA «XHUMHUS» TOCTUTAIOTCS B €IUHCTBE y‘-IC6HOI>i n

BOCHHUTATEIIPHOM JESITEIbHOCTH B COOTBETCTBUHM C TYMaHUCTHYCCKUMH, COLUOKYIbTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU U UJICATTaAMU pOCCHfICKOl“O rpaxxJ1aHCKOIr'o 06IJ_ICCTB3., MMPUHATBIMUA



B O6H.I€CTBC HOpMaMMu MW NpaBUWJIaMHd TIIOBCACHHA, CHOCO6CTByIOIJ_II/IMI/I mnmponeccam CaMOIIO3HAHUA,
CaMOpa3BUTUS U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTU o6yqaloumxcs1.

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHHS TpeAMeTa «XUMUS» OTPAKaT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKOH NEeATEIHbHOCTH 00yYaromuXcs MO peaau3aluy IPUHATHIX B 00IIECTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHHUs O0YYaAIOUIMMUCS CBOUX KOHCTUTYLMOHHBIX IPaB U 00S3aHHOCTEN, YBaXKEHUS K 3aKOHY
U [IPaBOIIOPAIKY;

MpEACTABJICHUA O COUUAJIBHBIX HOpMaxX U MpaBujiaX MEKIJINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOI\/'I ACATCIIBHOCTH TIpHU  CO3JIaHUU y‘IC6HBIX IMPOCKTOB,
peIICcHNN y‘IC6HI:vIX M NO3HABATCJIbHBIX 3a4a4, BBIIIOJTHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHHMMAaTh W NPUHHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTHl JAPYTrUX IpU
aHaJIM3€e pa3IMYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHHUS K HCTOPUIECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XHUMUMU;

yBaKEHMsI K Ipolleccy TBOpYEeCTBa B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO AOCTH)KEHHS HAayKH €CTh Pe3yJbTaT JIUTENbHBIX HAOIIOJCHHM, KPOMOTIUBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYUYEHUHU U MOCIEYIOIIEM aHaIn3e HHPOPMAIIH O

MePeIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBEACHMS,

CIIOCOOHOCTH O CHUBATDb CUTyaluu, CBA3aHHBIC C XUMHNYCCKHMMH SABJICHUSIMU,
" NPpUHUMATDb OCO3HAHHBIC PCHICHU A, OPUCHTHPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH;,

TOTOBHOCTHU OIICHUBATh CBOE MOBEJACHUE U IOCTYIIKHM CBOUX TOBapI/IH_Ieﬁ C TO3ULIMK HpPaBCTBCHHBIX
" IIPaBOBBIX HOPM U OCO3HAHHC HOCJ'IG,Z[CTBI/Iﬁ OTUX ITOCTYIIKOB;

4) ¢popMupOBaHHS KYJbTYPHI 3I0POBbSI:

MOHUMAaHUS IIEHHOCTEH 3A0pPOBOTO )51 0e30macHoro o6pa3a KU3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy (I)I/BI/ILIGCKOMY " IICUXUYCCKOMY 310POBbIO;

CO6J'IIOI[€HI/I$I IpaBHJI 0e30ImacHOro O6paH_[eHI/I$I C BCIICCTBAMU B 6HTy, MMOBCEIHEBHOM >KHU3HHU U B
pr,Z[OBOI‘;I JACATCIIBHOCTH,

IMOHUMAHUA HCHHOCTU IPaBUJI MWHIAUBHUAYAJIBbHOTO W KOJUJICKTUBHOI'O 0€30I1acHOTO MOBCACHUA B
CUTYyallUdX, YI'POXKAOIUX 3J0POBbIO 1 JKU3HU mo;[eﬁ;



OCO3HAHMSA MOCIIEICTBUI U HEPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTHKOB,
KYpEHUs);

5) Tpy10BOr0 BOCIIMTAHUSI:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIbCKON NEeSITEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYIMX BUJAX JAESITEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOC Y4aCTHC B PCHICHUU IMPAKTHUYCCKUX 3aqay COHH&JII)HOfI HAIpaBJICHHOCTH
(B pamMKax CBOEro KJjiacca, IIKOJIbI);

UHTEpeca K IPAKTUYECKOMY H3YUEHHMIO IPOQEeCcCUil pasIM4HOTO poJa, B TOM YHUCJIE HA OCHOBE
MIPUMEHEHHSI TPEIMETHBIX 3HAHUN TI0 XUMUH;

YBOKEHUSA K TPYY, JIIOAAM TpyJa U Pe3yibTaTaMm TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYaJIbHOW TpaeKTOpuu oOpazoBaHHs, Oymymiei
HpO(bCCCI/II/I U pcajn3annuun COOCTBEHHBIX JKM3HEHHBIX ILJIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTEPECCOB,
CrOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEeOHOCTEH 00IIecTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:
HKOJIOTHYECKH I1EIECO00Pa3HOTO O
THOIIEHHUS K MPUPO/IE, KaK HCTOYHHUKY CYIIECTBOBAHUSI KU3HH Ha 3eMIIE;

MMOHUMAaHMs TJI00ATBHOTO XapaKTepa AKOJOTHMYECKUX NPOOJIEM, BIMSIHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HaHUus HCO6XO,I[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/I}KGHI/Iﬁ XUMHU i1 PEIICHHSA BOIIPOCOB
palrOHaJIBHOI'O IPHUPOA0II0TIb30BaAHU A,

AKTUBHOTO HETPHATHS ACHCTBUA, MPUHOCAIIUX BpPEI OKpY)KAlOIIed MpUPOIHON cpele, yMeHUus
MIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTHMUECKHUE IMOCIEACTBHUS MPEIIPUHUMAEMBIX JEHCTBUNH U
MpeIoTBpaIlaTh UX;

HAJINYHSI PA3BUTOTO SKOJIOTUYECKOTO MBIIIICHHS, IKOJIOTHIECKOM KYIbTYPBI, OTIBITA IEATCIBHOCTH
JKOJIOTUYECKON  HANpaBJICHHOCTH, YMEHHs  PYKOBOJCTBOBAaThCS ~HMMH B  II03HABATEJIbHOM,
KOMMYHUKATHBHOH M COIMAILHOW TPAKTHKE, CHOCOOHOCTH W YMCHHUS aKTHBHO IIPOTHUBOCTOSITH
HJIC0JIOTUH XeMO(oOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOILECTBEHHOM NMPaKTHKH;

IIOHMMAaHHA CHCI_II/I(i)I/IKI/I XHUMHHU KAK HAYKH, OCO3HAHUS eé poJin B (1)OpMI/IpOBaHI/II/I palluoOHaJIBHOT'O
HAaY4YHOT'O MbINUJICHUA, CO3JaHUU LECJIOCTHOTO MPEACTABIICHUA 00 OKpyXKaromeM MHUPE KaK O €IUHCTBEC
npupoAbl U YCJIOBCKA, B IMO3HAHHUU MPUPOJIHBIX SaKOHOMepHOCTeﬁ U pCHICHUU HpO6J’I€M COXpaHCHU
MMpUPOAHOI'O0 PABHOBCCHU

yOSKIEHHOCTH B 0COOOH 3HAYMMOCTM XUMHM JJs COBPEMEHHOM NMBHIM3AIMU: B €&
I'YMaHHCTUYECKON HANpaBJICHHOCTU U Ba)KHOW POJIM B CO3JIaHMU HOBOW 0a3bl MaTepHabHON KYJIBTYpHI,
peleHnH rJ100aNbHbBIX MPOOIeM YCTOWYMBOTIO Pa3BUTHUS YEIOBEUYECTBA — ChIPHEBOM, SHEPIeTUYECKOH,



MUIIEBOA W JKOJOTMYECKON O€30MacHOCTH, B PA3BUTUM MEIULIUHBI, OOECIEYEHUH YCIOBUU
YCIIETHOTO TPY/a M KOJOTHIECKH KOM(POPTHOH KU3HU KAXKJIOTO YIeHA OOIIECTBA;

€CTECTBEHHO-HAyYHO! I'PaMOTHOCTH: ITIOHUMaHUs CYIIHOCTH METOJOB IIO3HAHHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble 3HAHHS Ul aHATW3a U OOBSCHEHUs
SBIICHUH OKPYXAIOIIEro MHUpa W TMPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHs AeiaTb 0OOCHOBAHHBIC
3aKJIFOUYEHUSI HA OCHOBE HAYYHbIX (DAKTOB M HMMEIOUIUXCS JAHHBIX C LENbIO MOJYYEHUs JIOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJb30BaTh XUMHYECKHE 3HAHUS IJid pCHICHUS HpO6JI€M B
PCATBbHBIX JKU3BHCHHBIX CUTYallUAX

HHTEPCCA K IIO3HAHWTIO U HCCIIeI0BATEIBCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JIMYHBIX chepax MpoPecCHOHATBHOMN e TEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpeaqMeTHbIe pe3yabTaThl OCBOCHHS YUEOHOTO TpeaMeTa «XUMUs» Ha YpPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYuMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUIUXCA  MEXKIUCLUILTMHAPHbBIE
(MexrmpeaMeTHbIe) OOIIeHayYHble TOHSTHS, OTPAXKAIOUIUE LEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
crenu(puKy METOI0B MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BeIleCTBO, YHEPIHus,
SBJIGHUE, TPOIECC, CUCTeMa, HAay4YHbIH (DaKT, MPUHIIMIL, THIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleIoBaHUE, HaOII0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

VHHUBEpCaJIbHbIC YyYeOHBbIC JCHCTBUS (TIO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
oOecrieunBaromue (opmupoBanue (QYHKIMOHAIBHOH TPAMOTHOCTH M COIMAIBHOH KOMIICTECHIIUU
oOyuaronuxcs;

CIIOCOOHOCTH oOyJaromuxcs HCII0JIB30BAaTh OCBOCHHBIE MEXIUCUUIUTMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAJbHBIC YUYCOHBIC JCHCTBHS B IMO3HABATEIBHON M COLMAIBHOM
MIPaKTHKE.

MeTaHpeI[MCTHHC PE3YyJIbTATHI OTPAKAKOT OBJIAZICHNEC YHUBCPCAJIIbHBIMU y‘{e6HHMI/I

MO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA JIEHCTBUSIMU.

OBnaneHne YHuBEpCaIbHbIMHA y‘-lGﬁHbIMI/I NO3HABATEJbHBIMHY J€iiCTBUSIMU



1) 6a30Bble JJOrHYeCKHUE eiCTBUS:
CaMOCTOSITEIIBHO (POPMYITHPOBATH U AKTYaAIM3UPOBAThH TPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpCACIIATh LCIU ACATCIIbHOCTH, 3aAaBas MapaMCTpbl U KPUTCPUU HUX JOCTUIKCHHUSA, COOTHOCHUTH
PE3YIbTATHI ACATCIBHOCTH C IIOCTABJICHHBIMU LCIISIMMU,

HCI0JIb30BATh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS! — BBIJIEISITh XapaKTEepHbIE
IIPU3HAKU MOHATUI M YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS JUIS
00BsICHEHUS OTAENbHBIX (JAaKTOB U SIBJICHMUIA;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUUN I KJ'IaCCI/I(l)I/IKaIII/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHAaBJIMBATb NPUYIUHHO-CICACTBCHHBIC CBA3H MCKIY U3YUACMbIMU ABJICHUAMMU,

CTPOUTh JIOTUYECKHE pacCyXJeHUs (MHAYKTUBHbBIE, NE€AYKTUBHBIC, I10 AaHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B PAacCMaTPUBAEMbIX SIBJICHHUSX, (OPMYIUPOBATH BBIBOJBI HU
3aKITHOYECHUS;

IMPUMCHATHL B IMPOLCCCE MO3HAHUA, UCIIOJIb3YEMbBIC B XUMHUHU CUMBOJIMYCCKHUEC (3HaKOBBIe) MOJECIIH,
HpeO6p330BI)IBaTI) MOJCIIBHBIC IPCACTAaBJICHUA — XUMHUYCSCKUM 3HAK (CI/IMBOJ’I) DJIEMEHTA, XUMHNYECKasAa

dbopmMyna, ypaBHEHHE XHMHUYECKON peakluuu — NpU pPELIeHHUH Y4eOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIEIbHBIE MPECTABICHUS JUIsl BBISIBICHUS XapaKTEePHBIX
MIPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:
BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHA;

(dbopMynupoBaTh IENIM U 3a/1a4 MCCIEA0BAaHUS, UCIIOJIb30BATh MMOCTABJICHHBIE U CAMOCTOSTEIHHO
chopMynupOBaHHBIE BOIPOCHI B KaueCcTBE MHCTPYMEHTA TMO3HAHWUS W OCHOBBI Uil (POpMHpOBAHUS
TUIOTE3bI TI0 TPOBEPKE MPAaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

BJIaACTH HaBbIKaMH CaMOCTOATCIBHOI'O IJIaHUPOBAHUA n IIPpOBCACHUS YYCHHUYCCKUX
OKCIICPUMCHTOB, COBCPHICHCTBOBATL YMCHUA Ha6J'IIO,Z[aTL 3a XOJOM IIpoHeccCa, CaMOCTOATCIbHO
IIPOTHO3UPOBATH €TI0 PE3YyJIbTaT, @OpMYHHpOBaTL O606H.[€HI/IH " BbIBOJIbI OTHOCHUTCJIBHO JOCTOBCPHOCTH
PE3YyJIbTATOB UCCIICAOBAHUS, COCTABJIATD 000CHOBAHHBIN OTYET O nponenaHHoﬁ pa60Te;

HpI/IO6p€TaTb OIIBIT y‘ICHquCKOﬁ HCCIIEOBATCILCKON U HpOCKTHOﬁ JACATCIIbHOCTHU, IIPOABJIATH
CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUCKY MCTOJAOB PCHICHUS TIPAKTUYCCKUX 3aja4,
NMPUMCHCHUIO PA3JIMIHBIX METOJOB MO3HAHUW.

3) pabora ¢ nngopmanmeii:

OpPUCHTHPOBATHCA B PA3JIMYHBIX HWCTOYHUKAX I/IH(l)OpMaI_II/II/I (Haquo-nonyn;IpHaﬁ JIMTCpaTypa
XUMHUYCCKOTO COACPIKAHUA, CIIPABOYHBIC HOCO6I/IH, PeCYpPChI I/IHTCpHeTa), AHAJIM3UPOBATH I/IH(i)OpMaI_[I/IIO
pa3jiniuHbIX BHUAOB U (I)OpM MMPCACTABJICHUA, KPUTUYCCKU OIICHUBATDH eé HOCTOBCPHOCTL U
HCIIPOTUBOPCUNBOCTD;



(bopMynHUpoOBaTh 3aMpOCHl M MPUMEHATH Pa3IMYHbIE METO/bI MPH MOUCKE U 0TOOpEe MHPOpPMALIUH,
HEOO0XOAMMOM ISl BBIIIOJHEHHS y4eOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT  HCIOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTMHA U
Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOMPATH ONTUMANIbHYIO (hOpMY MpecTaBiIeHs] HHPOPMAIIH (CXEeMBbI, TpapuKH,
JarpamMmbl, TaOJIUIBl, PUCYHKH U IPYTHE);

WCIIOJIb30BAaTh HAYYHBIM SI3bIK B KAa4eCTBE CpPEACTBA Mpu padoTe ¢ XUMUYECKON HH(OpPMAaIUEi:
MPUMEHATh MEXINpeAMETHbIE ((U3NYECKue W MaTeMaTH4YecKHe) 3HaKh M CHMBOJBL, (OPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U npeo6pa30131>113aTL 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAJAHOCTHU.

OBJIaI[eHI/Ie YHuBEpPCAJIbHBIMU KOMMYHUKATUBHBIMUA lIeﬁCTBHﬂMH:

3a/1aBaTh BOITPOCHI 1o CYIIECTBY o0cyxmaemMoit TEMBI B X0Jie Hanora
W/WIIM TUCKYCCHUH, BBICKA3bIBaTh UJIEH, (DOPMYIUPOBATH CBOM MPEIIOKECHHSI OTHOCUTEILHO BBHITTOJTHEHHS
MpEeJI0KEHHOM 3a/1a4H;

BBICTYNaTh C [pe3eHTalleil pe3ylbTaTOB I03HABATEIbHOW JESTENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO HWJIK COBMECTHO CO CBEPCTHHUKAMHU IPH BBINOJIHEHUU XMMHMUYECKOTO AKCIEPHUMEHTa,
MPaKTUYECKON pabOThI MO UCCIIEJOBAaHUIO CBOWCTB M3Y4aeMbIX BELIECTB, pealIh3ally y4eOHOTrO MPOEKTa

u (hopMynupoBaTh BBIBO/IbI
[0 pe3yibTaTaM MPOBEACHHBIX HMCCIEJIO0BAHUN MyTEM COIJIACOBaHMS MO3UIMHA B XOJ€ OOCYXKACHUS U
oOMeHa MHEHUSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMH /I CTBUSIMU:

CaMOCTOATCIIbHO TNIAHUPOBATH U OCYHICCTBJIATHL CBOIO ITO3HABATCIIBHYIO JNCATCIBHOCTL, OIIPCACIIAA
e€ Lenu u 3aauu, KOHTPOJHUPOBATH U II0 MCPC HeO6XOI[I/IMOCTI/I KOPPCKTUPOBATH npennaraeMHﬁ
AJITOPUTM JieficTBUM IIpU BBIIIOJIHCHHUU y‘Ie6HLIX n UCCICAOBATCIBbCKUX 3a1aa4, BBI6I/IpaTL HanboJee
Sq)(l)eKTHBHbIﬁ CIoco0 Mx peaieHus ¢ y‘IéTOM MOJIYYCHHUA HOBBIX 3HAaHUM O BEIIECTBAX M XMMHYECKHX
pCaKIUAX;

OCYIICCTBJIAITb CAMOKOHTPOJIb CBOEH AeATEIbHOCTH Ha OCHOBE caMOaHalIM3a U CAaMOOIICHKH.



HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHBIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)aroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHYECKOM COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBICHUM MIPUPOIBI, B (POPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHHS MPAKTUYECKUX 3a1a4 U

IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIECHHS K CBOEMY 3JI0POBBIO M IIPUPOIHON CpEIE;

BIIQJICHUE CHUCTEMOM XMUMHYECKMX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraloIINe TOHSATHS
(XMMUYECKMIl ~ 3JI€MEeHT, aTOM, OJJIeKTpOHHas o00o0J0YKa aromMa, MOJEKYla, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaliéHHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00bEM, yriepojaHbIN ckeneT, (QyHKIMOHAJIbHAS TpyIa, pagukall,
M30MEpHsl, U30MEPbl, TOMOJIOTHYECKUM Psi, TOMOJIOTH, YIJIEBOJOPO/IbI, KHUCIOPOI M a30TCOAEpKalIue
COEJIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPHUH U
3aKOHBI (TEOpHs CTPOCHMsI opraHuyeckux BemecTB A. M. ByrnepoBa, 3aKoH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JEKallue B
OCHOBE IMOHUMAHUS MPUUYUHHOCTU M CUCTEMHOCTH XUMUYECKUX SIBJICHHUM, (PaKTOJIOTUYECKUE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJy4YEeHUH M 0€30MacHOM HCIIOIb30BAaHUM Ba)KHEHIINX OPraHWYECKUX BEIECTB B
OBITY U IPAKTHUYECKOMN AEATEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHUHN BBISBIATh XapakTEpHbIE MPHU3HAKU MOHITHUM, yCTaHABIUBATh HX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME TOHATUS MPU OMNHMCAHWU COCTaBa, CTPOCHHUS U
MIpEeBpPALEHUI OPraHUYEeCKUX COETUHEHUII;

chOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY JUISI COCTaBICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOW) (opMyl OpraHudYecKuX BEIIECTB U
YpaBHEHUN XWMHUYECKUX PEAKIMi, W3roTaBIMBaTh MOJIEIM MOJIEKYJl OpPraHMYeCKUX BEIIECTB s
WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAIIEKHOCTh U3yUYEHHBIX OPIraHUYECKUX BEILECTB
10 MX COCTaBYy U CTPOCHMIO K OTPENIeIEHHOMY KJIacCy/TpyIiie coeMHeHNUH (YTIeBOI0pOIbl, KUCIOPOA U
a30TCO/IepKaIllie COEAUHEHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHHs), JaBaTb WM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NMpUBOAWTH TpPUBMAJbHbIE Ha3BaHMs OTAEIBHBIX
OpraHMYeCKUX BEIIeCTB (STWJIEH, MpPONMWIEH, AaleTWIeH, OSTWIEHIJUKONIb, TJIUIEepUuH, (eHo,
dbopmanpaeru, aueTalbleruj, MypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJEMHOBAas KHCIOTa,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, U003, TIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BUAbI XMMUYECKON CBSI3M B OPraHUYECKUX COETUHEHUSX
(oMHApHBIE U KpaTHBIE);



c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHSTH TOJIOKEHUSI TEOPUU CTPOCHUSI OPraHMUYECKUX BEIIECTB A.
M. ByrnepoBa s 00BSCHEHUS 3aBHCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUsI MAaCChl BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3UYCCKHE W XHUMHYCCKUE
CBOﬁCTBa THUITNYHBIX HpeIICTaBHTeJIGfI paSJII/I‘-IHBIX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIICCTB (MeTaH, OTaH,
STWJICH, TIPOTIWICH, aleTwieH, OyramueH-1,3, wmerunOyramueH-1,3, OeH301, MeETaHOJN, JTAHOI,
STUJICHIJIUKOJIb, FJII/IIICpI/IH, (1)€HOJI, alcTaabaCruna, MypaBI)I/IHaFI u yKC}’CHaSI KHCJIOTHBI, TJIFOKO3a,
KpaxMaJ, IeJUTI0I03a, aMUHOYKCYCHAsI KUCII0Ta), WUTIOCTPUPOBATh TEHETHUSCKYIO CBSI3b MEKIy HUMHU
YPaBHCHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUH C HCIIOIB30BAaHHEM CTPYKTYPHBIX (DOPMYIT;

Cc(OPMHUPOBAHHOCTh YMEHHsSI XapaKTEPU30BaTh HMCTOYHUKH YTIIEBOJOPOTHOTO CBHIPBS (HE(TH,
MPUPOJHBIN Ta3, yroyb), CHOCOOBI HMX MEepepabdOTKM U NPAKTHUECKOE NPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCICHHMS MO XHMHUYECKUM YpPaBHEHUSM (MaccChl,
00BbEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO u3 HCXOHBIX BEIIIECTB
WM MPOJIYKTOB PEaKLnn);

chOpMUPOBAHHOCTh YMEHHMM BIAJETh CHUCTEMOW 3HAHMK OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, WCIOIB3YEMBbIX B XUMHUHM TIPU HU3YyYCHUU BEIIECTB M XUMUYECKUX SIBICHUHN (HAOIIOJCHUE,
W3MEPEHHUE, HKCIIEPUMEHT, MOJCIMPOBAHNE), WCIIOIB30BaTh CUCTEMHBIC XHUMHUYECKHE 3HAHUS IS
NPUHATUA PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalMSIX, CBSI3aHHBIX C BEIIECTBAMM U UX
IIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUW COOMIOAAaTh TIpaBWiIa TIOJIb30BAaHUS XHUMHUYECKOW TOCYION U
a0opaTOpPHBIM O00OpPYIIOBAaHMEM, a TaKKe MpaBWiIa OOpalleHHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHUW  IJIAHUPOBATH W  BBINOJHATH  XMUMHUYECKUH  OKCIIEPUMEHT
(mpeBpalieHus: OpraHMYecKuX BEUIECTB MPU HArpEeBaHUU, MOJIyY€HUE 3TUJICHA U U3yYEHHE €ro CBOWCTB,
KaueCTBEHHbIE PEAKIMM OPraHWYecKUX BELIECTB, JeHATypalus OelIKOB NpHU HArpeBaHUU, IIBETHHIE
peakiuu OelIKOB) B COOTBETCTBUHU C MPaBUJIAaMU TEXHUKH 0€30MaCHOCTH MPHU 0OpallleHU! C BEIIeCTBAMHU
1 1abopaTopHbIM 000PYAOBAHHUEM, IMPEACTABIATh PE3yAbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (opme
3alMCcHU YpaBHEHHM COOTBETCTBYIOUIMX peakuuii u (GopMynupoBaTh BBIBOJbI Ha OCHOBE 3THUX
pE3yNbTaTOB;

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aAHAIM3UPOBATh XHUMHUYECKYI0 HH(MOpMAIHIO,
MOJIy4aeMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpelCTBA MaccoBOi nHpopmaiuu, MHTEpHET U Ipyrux);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO)I8.TL IIpaBujia 9KOJIOTHYCCKHU uenecoo6pa3Horo INOBCACHUA B
6LITy u pr,HOBOﬁ JACATCIIbBHOCTU B HCIX COXPAHCHHUSA CBOCIO 3J0POBbA U OKPY)KaIOH_Ieﬁ HpHpO,Z[HOﬁ
CpCabl, OCO3HABATH OITACHOCTb BO3JCHCTBUS Ha >KUBBIC OpraHU3MbI OHpe)ICJ'IéHHBIX OPraHn4CCKuX
BCIICCTB, IMOHHMMAs CMBICII II0Ka3aTclIsd HI[K, MOSICHATL Ha IpUMEpax CITIOCOOBI YMCHBUICHUSA U
MMpeAOTBPALICHHUA UX BPCAHOTO BO3JICHICTBUS Ha OpraHu3M 4YCJIOBCKaA,

JJIA o6yqa10umxc;1 C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHHUC MPUMCHATH 3HAHUWSA 00
OCHOBHBIX JOCTYITHBIX METOJAAX MMO3HAHUA BCUICCTB U XUMHUYICCKHUX HBHeHHﬁ;

JUIL CJENbIX W CIAa0OBUIIIMX OOYYaIOIIMXCS: yYMEHHE HCIOJIb30BaTh pPeIbe(pHO-TOUSUHYIO
cucremy obo3Hauenuit JI. bpaitns mis 3anucu Xumuueckux Gopmyi.



11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OO011as 1 HEOpraHM4ecKasi XuMUs» OTPasKaroT:

cOPMHUPOBAHHOCTh TPEACTABICHUN: O XHMHYECKOH COCTaBISIONICH €CTeCTBEHHO-HAYYHOUH
KapTUHBI MUPA, POJIU XUMUHU B MIO3HAHUU SBJICHUMA MIPUPOJIBI, B (POPMUPOBAHUN MBIIIJICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPaMOTHOCTH, HEOOXOJAMMOW I PEHICHUS MPAKTUUYECKUX 3a7ad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM Cpesie;

BJIAICHHUC CHUCTEMON XMMHYECKHUX 3H21HHI71, KOTOpasi BKIIOYACT: OCHOBOIIOJIAraromre IMMOHATHA
(XMMHYECKHI AJIEMEHT, aTOM, H30TOII, S-, P-, d- 37IeKTpOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJ'ISIpHBII\/’I O6’béM, BAJICHTHOCTDL, JJICKTPOOTPHUUIATCIBHOCTL, CTCIICHL OKHCIICHHA, XHUMHYECKasd CBA3b
(koBasileHTHAs, MOHHAS, METAUTUNYECKAsi, BOJOPOAHAS), KPUCTAIUIMYECKAsT PEIMIETKA, THITHl XUMHUYECKUX
peaKkIuii, pacTBOp, AIEKTPOJUTHI, HEIICKTPOJMTHI, SJICKTPOJUTHUYECKAS JTUCCOIHAIUS, OKUCIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUECKOM pPeaKIiK, XUMUYECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (TECOPHS
AIEKTPOJIUTUYECKON qUcconranu, nepuoandeckuii 3akon Jl. 1. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl
BCIICCTB, 3aKOH COXPAHCHUS U MPEBPALICHHA SHCPTUHU IMPU XUMHUUYCCKUX peaKHI/ISIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN  S3BIK XUMHHU, MHPOBO33PCHUCCKUC 3HAHUA, JICKaAIIME B OCHOBC TIOHWMAHUIA
MNPUYUHHOCTU U CUCTEMHOCTU XUMHUYCCKHUX SIB.]'IGHI/IfI, CbaKTOJ'IOl"I/I'-IeCKI/Ie CBE€ACHUA O CBOfICTBaX, COCTaBcE,
MOJIyueHUu u Oe30MacHOM HCMOJIb30BAaHUM BaKHEMIIMX HEOPraHMYECKUX BEUIeCTB B OBITY U
MPAKTUYECKON JesITEeTbHOCTH YEJIOBEKa;

cOpMUPOBAHHOCTh YMEHUHN BBISBIATH XapakTEpHbIE MPHU3HAKU MOHSITHUH, yCTaHABIUBATh HX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIONINE MMOHATHUS MIPU ONMMCAHUN HEOPTaHHMUECKUX BEIIECTB U UX
MpEBpAILICHU;

cOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIsl COCTaBlIeHUS (HOpMYyIl
BCIIECTB W YpaBHCHUH XUMHUUYECKMX peakiui, cucrematudeckyro HomeHkiaatypy (IUPAC) wu
TPUBUAIbHBIC HA3BaHUS OT/IEIbHBIX HEOPraHMYECKUX BEIIeCTB (YrapHbIi ra3, yriIeKUCIbli ra3, aMMHUak,
ramiéHas u3BecTb, HeraméHasi U3BeCTh, IUTHEBAS CO/IA, TUPUT U JIPYTHE);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ onpeacsiTb BaJICHTHOCTbL M CTCIICHb OKHCICHHUA XUMHYCCKHX
QJICMCHTOB B COCAUMHCHHAX PA3JIMYHOIO COCTaBa, BHUI XUMHYECKOM CBSI3U (KOBaHeHTHaH, HMOHHas,
MCTAJLJIMYCCKasi, BOI[OpOI[HaH) B COCAMHCHUAX, THUII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPETHOI'O BCIICCTBA
(aTOMHaH, MOJICKYJIIpHAsA, HWOHHAa“, MeTaJ’IJ’II/I‘leCKaﬂ), XapakTep Cpcabl B BOJHBIX pPACTBOpax
HCOPraHU4CCKUX COCHHHGHHﬁ;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIMBATL IMPUHAJIC)KHOCTb HCOPraHNMYCCKUX BCHICCTB II0 HUX
COCTaBy K OHpeI[eJIéHHOMy Knaccy/rpynne COCAUHEHUI (HpOCTBIe BCHICCTBA — MCTAJlJIbl U HEMCTAJJIbI,
OKCHJbI, OCHOBAaHUS, KMUCJIOTHI, an)OTepHLIe TUAPOKCUHI, COJ'II/I);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKpbIBATb CMBICI IMEPHUOANYCCKOIO 3dKOHA I[ W. MeHnpeneeBa u
ACMOHCTPUPOBATH €ro CUCTCMATU3UPYIOUIYIO, O6’L$ICHI/ITCJ'II>HYIO " NPOTHOCTUYCCKYHO (I)YHKI_II/II/I;

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ XapaKTCpUu30BaThb ISBJICKTPOHHOC CTPOCHUC 4aTOMOB XHUMHUUYCCKUX
sjaeMeHTOB 14 TIEprUoa0B Hepﬂo,unqecmﬁ CHUCTEMBI XMMHYCCKHUX OJJICMCHTOB I[ n MCHI[CJ'ICCBS.,
MCIIOJIB3Yysl TIOHATHS «S-, P-, d-BHeKTpOHHLIC Op6PIT2U'IPI>), (OQHCPIreTUICCKUC YPOBHWY, O0OBSCHATH



3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M HX COCIUHEHUI IO INepuojaM u
rpynnam Ilepuoandeckoi cucreMsl XuMU4eckux aaeMeHToB /1. 1. Menneneesa;

chOpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA
HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, MOATBCPKAATH CYHICCTBOBAHUC TE€HETHYECKON CBSI3U
MCXKAY HCOPraHMYCCKMMHU BCHICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX
peaKkuii;

c(OPMHUPOBAHHOCTh YMEHUS KIIaCCU(DUITUPOBATh XUMHUECKHE PEAKIUHU 10 PA3TUYHBIM IPU3HAKAM
(umcity M cocTaBy pearupymoomuX BEHIECTB, TEIUIOBOMY 3((eKTy peakiuu, W3MEHEHHIO CTEeTeHEeH
OKHUCJICHUS JIEMEHTOB, 00paTUMOCTH PEAKIINH, YUaCTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBJISITh YPAaBHEHMsI PEAKIMM pa3IUYHbIX THUIIOB, MOJIHBIE H
COKpaIlEHHbIE YPAaBHEHMsI peaklUii MOHHOTO OOME€Ha, YYMThIBasl YCIOBHUS, IPU KOTOPBIX TH PEaKIUU
HIYyT 10 KOHLA;

chOpMUPOBAHHOCTh YMEHUU TPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KAaYeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEUIECTB, PACMO3HABATh OINBITHBIM IMYTEM HWOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpPAxX HEOPraHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MTOCPEJICTBOM COCTABJIEHUS SJIEKTPOHHOTO OajaHca ATHX PEaKIUii;

chOpMUPOBAHHOCTh YMEHHUH OOBACHITH 3aBHCUMOCTh CKOPOCTH XHMHYECKOW pEaKIuu OT
pa3nu4HBIX (PAKTOPOB; XapaKTep CMEMICHHs] XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh XWMHUYECKHE MPOLIECCHI, JIKAIIUEe B OCHOBE
MIPOMBIIIIJIEHHOTO TMOJIy4YE€HUSI CEPHON KHCIOTHI, aMMHUaKa, a Takxke c(hopMHUpPOBAHHOCTh MPEICTABICHUN
00 00X HAYYHBIX MPUHIUIIAX U IKOJOTUYECKUX MPOoOIeMax XUMHUYECKOTO MTPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTB YMCHHI;'I IMPOBOAWTD BBIYMCICHUA C UCIIOJIB30BAHUEM IIOHATUSA «MaCcCoOBas O0JId
BCHICCTBA B paCTBOPCH, 00BEMHBIX OTHOILIEHUH T'a30B IIpru XUMHUYCCKHUX pCaKHAX, MaCChl BEIICCTBA WA
00BEMa ra3’oB IO HN3BCCTHOMY KOJMYECTBY BCIICCTBA, MAaCCE WU O6’béMy OJHOTO M3 y4aCTBYIOLIHMX B
pC€aknun BEIIECCTB, TCIIJIOBOI'O S(b(beKTa p€akiimy Ha OCHOBE 3aKOHOB COXpaHCHHS MACChbl BCILICCTB,
IpeBpalCHUA U COXpPaHCHU SHEPT U,

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'II-O,I[8.TB [IpaBujia I10JIb30BaHUs XUMHYECKOM HOCYHOﬁ u
J'Ia60paTOpHHM O60py,HOBaHI/IeM, a TaKXKC IIpaBuJia o6pameHI/m C BCIICCTBaAaMHU B COOTBCTCTBHH C
HUHCTPYKIUSAMMU 110 BBIIIOJIHCHUTO Ha60paT0pHLIX XHUMHNYCCKHX OIIBITOB,

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJIHATH XMMUUYECKHH IKCIEPUMEHT (pa3ioKeHue
NIEpPOKCUIa BOJOPOJAa B MPHUCYTCTBUU KaTaau3aTopa, OMNPEIEICHHE CpeAbl PAacTBOPOB BEIIECTB C
MIOMOIIIbIO YHHUBEPCAJIBHOIO WHAMKATOpA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM
peaknMy, peakiuy HOHHOIO OOMEHa, KaueCTBEHHbIE peaklMu Ha cyiabpaT-, KapOOHAT- U XJIOPHJI-
aHMOHBI, Ha KAaTHOH AaMMOHMs, pELICHHE SKCIHEPUMEHTAJbHbIX 3agad 1o TeMaMm «Mertamis» u
«Hemerannel») B COOTBETCTBUM C MPAaBUJIAMU TEXHUKU O€30MaCHOCTH MPU OOpAIlleHUH C BELIECTBAMU U
71a00paTOPHBIM 000PY/IOBaHMEM, NPEACTaBIATh PE3YIbTaThl XMMHUYECKOTO HKCIEpHUMEHTa B (opme
3allUCH YPAaBHEHUH COOTBETCTBYIOLIMX peakUMi H (OpPMYIUpOBaTh BBIBOJBI HA OCHOBE 3THX
pE3YJIBTaTOB;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKHA AHAJIM3UPOBATH XUMHYICCKYIO I/IH(I)OpMaI_II/IIO,
MOJIy4acM YO U3 pa3HbIX UCTOYHUKOB (Cpe,Z[CTBa MacCcoBOM KOMMYHHKAIIUU, I/IHTepHCT n I[pyTI/IX);



cpopMUPOBAHHOCTh YMEHUH COOJIIOAATH MIPABUIIA SKOJOTHUECKH LIEIeCO00Pa3HOro MOBEJICHUS B
OBITY M TPYAOBOH NEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOWIEH MPUPOIHON
Cpelbl, OCO3HABaTh ONACHOCTb BO3JEHCTBMS HA JKHUBBIE OPraHU3MBbI ONPEICIIEHHBIX BEIECTB, IOHUMAs
cmbicn mokaszarenst [I/IK, mosicHATH Ha mpuMepax CrnocoObl YMEHBIICHHS W NPEAOTBPALICHUS HX
BpPEHOT0 BO3JIECHCTBHS HA OPTaHU3M YEIIOBEKa;

JJIA O6yanOIHHXC$[ C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHHUC MPUMCHATH 3HAHUWA 00
OCHOBHBIX JOCTYIIHBIX MECTOJAaX MO3HAHUS BCIICCTB U XUMHUYCCKUX HBJIGHHﬁ;

JUIA CIIENIBIX M CJA0OBUIAMIMX OOYYaloOUIMXCS: YMEHHME HCIOJIb30BaTh PEbe(hHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins [uist 3anucy XUMUYIEeCKUX (GOPMYIIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HavmeHoOBaHUe pa3/esioB U TEM NPOrpaMMbl KosimyecTBO 4acoB JnekTpoHHbIEe ([UPOBbIE)
n/m Bcero KoHTpoJibHBIE [IpakTHyeckue 06pasoBaTe/IbHbIE PecypChbl
paboThI paboThI

Pa3gen 1. TeopeT4yecKkre OCHOBbI OpraHM4eCKOM XUMUM

1.1 IlpepmeTt opraHu4YecKkor XMMHUHU. Teopus cTpoeHUs 3 0 0
opraHu4eckux coequHeHui A. M. bytsieposa

HToro no paszgeny 3

Pa3gen 2. YrieBoaopoasl

2.1 IlpepesbHble yIi1eBOLOPOAbI — aJKaHbI 2 0 0

2.2 HenpepeJsbHble yrieBoL0PO/bI: aJIKEHbI, aJ1KaJUEHBI, 6 0 1
aJIKUHBI

2.3 Apomartuyeckue yrjeBoJ0opo/bl 2 0 0

2.4 IlpupozHble UCTOYHUKU YIJIEBOLOPOAOB U UX 3 1 0
nepepaboTka

HToro no pasaeny 13

Paspeu 3. Kuciopoacoaepikaiuye opraHu4ecKkue coeUHeHUs

3.1 Cnuptsel ®eHon 3 0 0

3.2 Anbgeruabl. Kap6oHoBbie KMCA0ThI. C/10KHbIE 3QUPBI 7 0 1

3.3 VYrieBogpbl 3 1 0

HToro no pasaeny 13

Paspeu1 4. A3oTcoaepKaliye opraHudecKue coeJuHeHUs

4.1 AMuHBL. AMUHOKHUCJIOTBL besku 3 0 0

HToro no pasaeny 3

Pa3zzes 5. BbiCOKOMOJIEKY/IApHbIE COeAUHEHU S

5.1 [Ilnacrmaccel Kayuyku. BosokHa 2 0 0

UToro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 2



IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka KosmyecTBO 4acoB JlaTta J/IeKTpPOHHbIE IUPPOBHIE
n/m Bcero KonTposbHbie [lpakTuyeckue H3YyI€HHA 06pasoBaTe/IbHbIE PECyPChI
paboThI paboThl

1 [IpeiMeT opraHMYeCcKOM XMMHH, €€ BOSHUKHOBEHHUE, 1 0 0 06.09.2023
pa3BUTHE U 3HAYEHHUE

2 Teopusa cTpoeHUss opraHM4YecKUX coefuHeHUN A. M. 1 0 1 13.09.2023
ByT/iepoBa, eé 0CHOBHBbIE I0JI0KEHUA

3 [IpeacTaBiieHre 0 KaacCUPUKALIMU OPTaHUYEeCKUX 1 0 0 20.09.2023
BelecTB. HomeHkaTypa (cucTeMaTuyeckas) u
TpPpUBHAJIbHble HA3BaHUS OPraHUYECKHX BELEeCTB

4  AnKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUU pAJ 1 0 0 27.09.2023

5 MeTaH ¥ 3TaH — NPOCTEHIIME NPEACTABUTENU A/IKAHOB 1 0 0 04.10.2023

6 AJiKeHBI: COCTaB ¥ CTPOEHUE, CBOUCTBA 1 0 0 11.10.2023

7 [IpakTnyeckas pabora N2 1. «[losnyyeHue sTueHa U 1 0 1 25.10.2023
M3y4YeHUe ero CBOMCTB»

8 ITUJIEH Y NIPOTNIUJIEH — MPOCTEeNLINe NpeICTaBUTENN 1 0 0 18.10.2023
aJIKEHOB

9 Ankanuensl. Bytaauen-1,3 u meTunb6yTaaues-1,3. 1 0 1 08.11.2023
[loslyyeHMe CHHTETHUYECKOTO KaydyKa U pe3rnHbI

10 AJIKHHBI: COCTAaB ¥ 0COOEHHOCTH CTPOEHUS], 1 0 1 15.11.2023
rOMOJIOTHYECKUH psijl. AlleTUJIEH — NPOCTENIINN
npeACTaBUTEJb AJIKUHOB

11 BbIuKc/I€HUS 0 yPaBHEHUIO XMMHUYECKOUW peaKIuu 1 0 0 22.11.2023

12 Apensl: 6eH30J1 U TOJIy0J1. TOKCHYHOCTb apeHOB 1 0 0 29.11.2023

13 TeHeTrueckas CBA3b YIJeBOJOPOJOB, IPpUHAAJIeKaUX K 1 0 0 06.12.2023
pas/IMYHBIM KJlaccaM

14 TlpupopHble UCTOYHHUKH YIJI€BOAOPOL0OB: IPUPOAHBIN 1 0 1 13.12.2023

ra3 v NonyTHbIE Heq)THHbIe ra3sbnl, He(l)Tb U NIPpOAYKThI eé



Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpOHHbIE IUPPOBHIE

n/m Bcero KouTposbHble IlpakTuueckue HU3yUeHHs 0GpasoBaTelbHbIe PeCypChl
paboThI paboThI

nepepaboTKU

15 TIlpupozHble UCTOYHUKH YIJI€BOJ0POAOB: IPUPOJHbIN 20.12.2023
ra3 v NonyTHble HePTsHbIE ra3bl, HePTh U MPOAYKTHI €é
nepepaboTKU

16 KonTpoJibHas paboTa 1o pasjeny «YrjaeBoJ0poAbI» 1 27.12.2023

17 IlpepenbHble OJHOATOMHbBIE CIMPTHI: METAHOJ U 3TaHOJA. 1 10.01.2024
BozopoaHas cBA3b

18 MHoroaToMHble CIUPTHI: 3ITUJIEHIJIMKOJIb U IJIMLIEPUH 17.01.2024

19 ®@eHous: cTpoeHUEe MOJIEKYJIbI, GU3UYECKHE U 24.01.2024
XUMUYECKUEe CBOMCTBA, IPUMEHEHUE

20 Aunbaeruabl: popManbAeruj v aleTanbaerui. AlieToH 31.01.2024

21 OpaHOOCHOBHBIE NIpeJesbHble KAPOOHOBBIE KUCJIOThI: 07.02.2024
MypaBbUHAA U YKCyCHas

22 llpakTtuyeckas pabota N2 2. «CBoicTBa pacTBOpa 14.02.2024
YKCYCHOU KU CJIOTBI»

23 CreapuHOBas U 0JIEMHOBAsA KUCJOTHI, KaK 21.02.2024
NpeACTaBUTEJU BbICIIUX KAPOOHOBBIX KUCJIOT

24 Mbplia KaK COJIM BbICIIMX KAPOOHOBBIX KUCJIOT, UX 28.02.2024
Molollee AelCTBUe

25 CuyoxHble 3pUpPbI KaK MIPOU3BOJHbIe KAPOOHOBBIX 06.03.2024
KUCJOT. [MAPOIN3 C/10°KHBIX 3PUPOB

26  Xupbl: rupoU3, IpUMEHeHHe, 6U0JI0TUYeCcKasi poJib 13.03.2024
)KUPOB

27 YraeBoabl: cOCTaB, Kaaccupurkauus. BaxxHenue 20.03.2024
npeACTaBUTEJIU: TJII0K03a, PPYKTO3a, caxapo3a

28 KpaxmaJs ¥ 1nessrJi03a Kak NIpupo/iHble OJIUMEPbI 03.04.2024

29 KonTposibHas paboTa 1o paszeny 10.04.2024

«KI/IC}IOpO,ELCOﬂep)KaH_[I/Ie OpraHU4ecCKre CoeJUHEHHUA»



Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpOHHbIE IUPPOBHIE

n/m Bcero KonTposbHble [lpakTuyeckue H3YyI€HHA 06pasoBaTe/IbHbIe PeCypChl
paboThI paboThI

30 AMuHBL: METHUJIAMHUH U aHUJINH 1 0 0 17.04.2024

31 AMMHOKHUCJIOTHI Kak aMpOTepHbIE OpraHUYeCcKUe 1 0 0 24.04.2024
CoeIMHEHHUs, UX GUOJIoTHUYecKoe 3HayeHue. [lenTu bl

32 beJsiK4 Kak IpUpPOAHbIE BBICOKOMOJIEKY/IIPHBIE 1 0 0 08.05.2024
coeJUHEeHHUS

33 OcHOBHbIE NIOHATUA XMMUU BbICOKOMOJIEKYJIAPHbIX 1 0 0 15.05.2024
CoeJUHEHU U

34 OcHOBHbIE METO/bl CUHTE3a BBICOKOMOJIEKYIAPHBIX 1 0 0 22.05.2024
coeguHeHuH. [lnacTmaccel, Kay4yyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 7

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VISl YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






