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MNOSACHUTEJIBHAS 3AITMCKA

Pabouast mporpamma 1Mo XMMHUM Ha YpOBHE CPEIHEro o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpasoBanuu B Poccuiickoit ®Deneparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOW MPOTPaMMBI CPEIHEr0 OOIIEeTo
obopazoBanusa(P®OIl COO), mnpeacraBieHHbIx B DenepalbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenogaBanusi yueOHOTo npeamera «XuMus» B 00pa3oBaTeIbHbIX
opranuzaiusx Poccuiickoii @enepanuy, peaau3yloNMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX TosioxkeHul «Ctparerun pa3BuTusi Bocriutanusi B Poccuiickoit @enepanuu Ha nepuoa g0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIIyOJIEHHOIO M3YYEHHUs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4qHOro oOpazoBanus ywammxcs 10—11 xmaccoB. M3ydeHue mnpenmera, pealn3yeMoe B YCIOBHAX
Qg QepeHIMPOBaHHOTO, TPOPHILHOrO OO0y4YeHHs, NpPU3BAaHO OOECIEeYUTh O0OIIe00pa30BaTEIbHYI0 |
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIIYCKHUKOB UIKOJbI, HEOOXOAMMYIO Ul aJanTallud HMX K OBICTPO
MEHSIOIIMMCS YCIOBUAM JKU3HM B COLIMYME, a TAKKe Ul IPOJOJDKEHHMS OOYy4YeHHs B OpraHM3aLusaX
poeCCHOHATLHOTO 00pa30BaHMsL, B KOTOPBIX XUMHUS SBIISCTCS OJHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B nporpamme nmo xumMuM HazHau€HUE MpeaMeTa «XHUMHUs» MOJydaeT NoJpOOHYI0 UHTEPIPETALUIO B
COOTBETCTBUM ¢ ocHoBomnojararommmu nojoxeHusMu ®I'OC COO o B3aMMOOOYCIOBICHHOCTH Iieneid,
COZIep KaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBUIETENHCTBOM
TOMY SIBJISIFOTCS CJIEJIYIOIIME BBIIOJIHSAEMbIE IPOIPaMMOil 10 XUMUU (PYHKIUU:

e uHPOPMALMOHHO-METOINYECKAs], peau3alys KOTOpoi o0ecreunBaeT MoJlyueHUe MpeICTaBICHUS

0 LEeNsAX, COoAepKaHMM, OOLIEH cTpaTerud OOY4EeHMs, BOCHUTAHHUS M Pa3BUTHUS OOy4aIOLIUXCS
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIS;

® OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpass  IpeAyCMaTpUBAET  OINpeJelieHue:  IPUHLIUIIOB
CTPYKTYPUPOBAHUS U IOCIEI0BATEIbHOCTH M3y4eHHs Y4eOHOIo Marepuana, KOJIMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTepPUCTUK; IOJAXOA0B K (POPMHUPOBAHHIO COJEP’KATEIBLHONH OCHOBBI
KOHTPOJII M OICHKH 00pa3oBaTeNbHBIX JOCTIKEHHHA OOydJaromuXxcsi B paMKax HTOTOBOM
aTTectaluu B GopMe €IMHOT0 TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHH.

ITporpamma asst yriyOnEHHOTO U3YUEHUS] XUMHHU:

® YCTAHABIIMBAET WHBAPUAHTHOE IMPEIMETHOE COJepKaHue, 00s3aTeNbHOe U1 U3yYEHHUs] B paMKax
OTIENbHBIX NMpoduiIel, mpeaycMaTpuBaeT pacupeesieHHe U CTPYKTYPUPOBAHUE €ro IO KJlaccaM,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3ienaM Kypca;

e aéT mpUMEpHOE paclpesesieHne yueOHOro BpeMeHHU, PEKOMEH1yeMOro JJIsl U3y4eHHs OTAEIbHBIX
TEM;

e [pelaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh N3yUeHHs] Y4eOHOro MaTepuasa ¢ y4€TOM JIOTUKU
MIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOJMYECKYK MHTEpIIpeTaluio Leided M 3aJad HM3ydyeHHs NpeaAMeTa Ha YriyOnEéHHOM
YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpeaHero oOluiero oOpa3zoBaHUS,
COJIEP’KATEIbHOM  XapaKTePUCTHKH  IUIAHUPYEMBIX  pe3yJIbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpeHEro oO0IIero oopa3oBaHUs (JMYHOCTHBIX, METalpeAMETHBIX,
NPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENIBHBIX JEHCTBUI
oOyuaroIerocs 0 OCBOCHUIO COAEpPKaHUs MPEeAMETA.

[Io Bcem Ha3BaHHBIM MO3UIUSAM B MpOorpaMMe MO XMMHH MPEIyCMOTpPEHa MPEeMCTBEHHOCTh C
o0y4yeHMeM XHMMHU Ha YpPOBHE OCHOBHOro oOmero ooOpa3oBaHus. 3a MpeleaMH YCTaHOBICHHOMN
IporpaMMoil o XUMHUM 00s13aTeNbHON (MHBapUAHTHOM) COCTaBIISIOIEH collepKaHUs ydeOHOro mpeaMeTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHaTUBHOM COCTaBISIOLIECH, KoTopas JOJKHA
OTIPEIETIATHCS B COOTBETCTBUY C HAIIPABJIEHUEM KOHKPETHOTO MPOuIIsi 00ydeHus.

B coorBerctBuM ¢ KoHuentyanpHeIMH nojoxkeHusMu PI'OC COO o HazHayeHUM NIPEIMETOB
6a30BOro u yriayOn€HHOro ypoBHeH B cucreMe auddepeHunpoBaHHOTO 00y4YeHHs] Ha YpPOBHE CpPEIHEro



obOmero oOpa3oBaHHMs XWMHS Ha YpPOBHE YIUIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha pealn3aluio
MIPEEeMCTBEHHOCTH C TMOCJIEIYIOIIUM 3TaloM IMOJTY4YeHHs] XUMHUYECKOro OOpa30BaHUS B paMKaX H3Y4EHHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKMX [UCUUIUIMH B BYy3aX M OpPraHU3AlMSIX CPETHEro
npodeccnoHanbHOTO 00pa3oBaHus. B 93Toil CBS3M HM3y4YeHHWE TpeaMeTa «XHUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pAaclIUpeHHe M yriayOJeHHe TEeOPeTHUECKOM U NPAaKTHYECKOH IMOATOTOBKH
oOyuaromuxcsi, BbIOpaBIIMX OMNpeneiaCHHbI npoduib OOydyeHHs, B TOM 4HCIE C NEpCIEeKTHBON
MOCIIEAYIOIIETO TOMyYeHUSI XUMUYECKOTO 00pa30BaHus B OpraHU3aIusaX npodeccnoHalbHOTO 00pa30BaHMs.
Hapsiny ¢ atum, B cBete Tpeboannii ®I'OC COO k miaHupyeMbIM pe3ysibTaraM OCBOSHUs (heaepanbHOM
o0pa3oBaTeNnpHON MporpamMmbl  CpeAHEero o0mero oOpa3oBaHMsl HM3yuyeHUE mpeaMera «XUMHS»
OPUEHTHPOBAHO TAaKXK€ HA pELICHUE 3a/Jay BOCIHUTAHUS M COLHMAIBHOTO Pa3BUTHsI OOYyYalOIIMXCS, Ha
(dbopMUpOBaHHE Yy HHUX OOIICHHTEIUICKTYAIBHBIX YMEHHH, YMEHHH palMOHaIN3alluu y4eOHOTO Tpyaa u
0000MEHHBIX CIIOCOOOB AEATEIHLHOCTH, HMEIOIIUX MEKIUCITUILIMHAPHBIN, HAIIPEIMETHBIA XapaKTep.

CocraBnsgomumMu npeamera «XUMHs» Ha YpOBHE YIiayOJIEHHOTO M3Y4YEHHsl SIBISIOTCS yrIIyOJIEHHBIE
Kypcbl — «Opranuueckas xumus» u «OO0mmas u Heopranudeckas xumus». [Ipu onpeaeneHun moaxo0B K
0TOOpY W CTPYKTYPHOH OpraHW3alliu COACPKAHHSI ITHX KypCOB B MPOTpaMMe MO XHMHH 32 OCHOBY
npuHATH ToJoxkeHuss ®I'OC COO o paznuyusix 6a30BOro U yrryOJIEHHOTO YPOBHEH U3YYCHHUS MTPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» U «OOmIass U HeEOpraHudeckas XUMHUS»
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW U YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO H3y4EHUS
npeaMeTa. JTa CHUCTEMa 3HAHMM TOJIy4aeT OMpEeNeEHHOE TEOPETUYECKOE MIOTMOJIHEHHUE, MO3BOJISIONIEEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBINHI 00bEM (haKTOIOrHYeCKOro Matepuana. Tak, Ha yriayOiaéHHOM
YpOBHE H3yueHHUsl MpeaMera oOecrieueHa BO3MOXKHOCTh 3HAUMTEIBHOTO YBEIMYEHUS 00BbEMa 3HAHUI O
XUMHUYECKHUX DJJIEMEHTaX U CBOWCTBaX MX COCJUHEHHI Ha OCHOBE pACHIMPEHHs U YriayOJeHus
MPEACTABICHUI O CTPOCHUU BEIECTBA, XUMHUYECKOW CBSI3UM U 3aKOHOMEPHOCTAX MPOTEKAHUS PEaKIIHi,
paccMaTpUBaeMbIX ¢ TOUYKH 3PEHUS XUMHUYECKON KMHETHUKUA M TEPMOJAMHAMUKU. M3ydeHne nepuoandeckoro
3akoHa u llepuoanueckoil cHUCTEMBI XHUMHUYECKHX DJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOSCHUU aToMa. XHMHYECKas CBS3b OOBICHIETCS C TOYKH
3pEHUsI SHEPreTHUUECKUX HU3MEHEHUH mpu e€ 0o0pa3oBaHWU U pa3pylICHUH, a TakKe C TOYKH 3PEHUs
MeXaHU3MOB e€ oOpazoBaHus. M3yueHue TUIIOB peakiuil JOMoIHIeTCs (POPMUPOBAHUEM TPEICTABICHUN 00
ANEKTPOXMMHUUYECKHUX MPOIIECCaX M AJNEKTPOJIM3€ pacIjiaBOB U pacTBOPOB BelIECTB. B Kypce opraHnueckon
XUMHH TIPH PAcCMOTPEHHUM PEAKIIMOHHOW CHOCOOHOCTH COEIMHEHUN yrensercs ocoboe BHUMAaHHE
BOIIpOCaM 00 3JIEKTPOHHBIX d(PeKTax, 0 B3BAUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX M MEXaHU3Max PEaKIui.

Ocoboe 3HaUYeHHE UMEET TO, YTO Ha COJIEP)KaHUE KYPCOB XUMHH YIITYOJIEHHOTO YPOBHS U3yUEHUS NSt
KJIACCOB OMpeAeNn&éHHOro npoduiis (TI1aBHBIM 00pa30oM Ha UX CTPYKTYpPY U XapakTep JOMOTHEHUN K oO0Iien
CUCTEME MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHbIE NpeaMeThl. Tak, HarmpuMmep, B COACpKaHUU
nmpeaMeTa Ui KIACCOB XUMHUKO-(pu3nyeckoro mpoduiis OoiblIoe 3HAYeHHE OYyIyT HMETh SJIEMEHTHI
ydueOHoro Marepuania mno oomei xumun. [Ipyn uzydennn npeamMera B JaHHOM Clydae akIeHT Oy/eT cIesiaH
Ha OOIIHOCTh METOJOB TO3HAHMS, OOUIHOCTH 3aKOHOB W TEOPHM B XMUMHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHAsl TeOpHUs (MOJEKyIsipHasi Teopus B (pU3MKeE), 3aKOHBI COXPAHEHHUSI MAcChl U YHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, JICKTPOJIN3a, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOE.

B 10 e Bpems B copep)kaHUM MpeaMeTa I KIACCOB XUMHUKO-OMOIOTHYECKOTO TTPOQMIIsT OOMBIIHIA
yIenbHBIA Bec Oy/leT MMETh OpraHWuYeckas XUMHUs. B ATOM ciiyyae MperocCTaBlseTCS BO3MOXXHOCTB JUIS
0osee 00CTOSTENIHLHOTO PACCMOTPEHUS XUMHYECKONH OpraHMU3alliK KJIETKH KaK OMOJOTHYEeCKOW CHUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K MPUMEPY, TAKUE CTPYKTYpPHBbIE KOMIOHEHTHI, KaK JIUMUJIbI, OCIKU, yTIEBOMIBI,
HYKJIEMHOBBIE KHUCJIOTHI W Apyrue. [Ipu 3ToM 3HaHUS O COCTaBe W CBOMCTBAxX MPEJCTABUTENEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB CIY>KAaT OCHOBOW JUIsi M3y4€HUS CYIIHOCTH TMPOIECCOB (OTOCHHTE3A,
JbIXaHUSI, MAILEBAPEHUS.

B mnmane dopMmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHMS OOIIEHAYYHBIX METOJIOB
MO3HAHMSI W OMbITa TPAKTUYECKOTO TPUMEHEHHS HAYYHBIX 3HAHMA H3y4YeHUE TMpeaMera «XHMHUs» Ha
yriyOJIEHHOM ypOBHE OCHOBAaHO Ha MEXMPEIMETHBIX CBS3SX C y4EOHBIMH TMpEIMETaMH, BXOJSAIIUMHU B



cocTaB MpeIMeTHBIX oOnactell «EcTecTBEeHHO-HayuHble MpEeAMEThI», «MaremaTuka U HHPOpPMATHKa» U
«Pycckuil SI3bIK U TUTEpATYpay.

[Ipu w3ydeHum ydeOHOro mpeamera «XHWMHUsS» Ha YIIIYONEHHOM YpPOBHE TakXke, Kak Ha ypOBHE
OCHOBHOTO U cpeaHero obiiero oopazoBanus (Ha 0a30BOM ypOBHE), 3a7aueii MEPBOCTEIICHHON 3HAYUMOCTH
aBIgeTcs GOPMUPOBAHUE OCHOB HAYKU XMMHUHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOM
NEeSTeIbHOCTH 4YeJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOM KylnbTypbl. PemieHue sToil 3amaum Ha

yrIyOnE€HHOM YpOBHE M3YYCHHUS IPEAMETA MPEAIOIIaraeT pean3aluio TaKUX MeJeH, Kak:

(dopMHpOBaHHE TPEACTABICHUH: O MAaTepUAIbHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBIICHHUH npupoanl, 0 MECTC XUMHHU B CUCTCMEC CCTCCTBCHHBIX HAYK U eé Be,uymei/’l
poiK B 00ecle4eHuy YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELLICHUH ITPOOIIEM IKOIOTUUECKOH,
SHEpPreTUYecKol M MuIIeBoil 0e30macHOCTH, B Pa3BUTHUM MEIUIMHBL, CO3/JaHUM HOBBIX
MaTCepurajoB, HOBBIX HCTOYHUKOB DHCPTHUH, B obecrieyeHnu palluOHAJIBHOI'O NPHUPOAOIIOJIb30BaAHNA,
B (OPMHUPOBAHMM MHPOBO33PEHUSI M OOLIEH KyJIbTyphl 4YeJOBEKa, a TaKKe SKOJIOTMYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpeIe;

OCBOEHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKON COCTaBJISIOUIEN €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa: (yHJAaMEHTAJIbHBIX MMOHATUH, 3aKOHOB U TEOPUIl XUMHH, COBPEMEHHBIX
IPEJCTABICHUNA O CTPOEHUM BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYIISIPHOM,
HaAMOJICKYJISIDHOM, O TCPMOAMHAMUYCCKHUX KW KHHCTHYCCKHUX 3aKOHOMCPHOCTAX IMPOTCKAHUA
XUMHNYCCKUX peaKquI, 0 XMMHYCCKOM PABHOBCCHHU, PACTBOpAX U AUCICPCHBIX CHUCTCMAX, 00
O0IIMX HAayyHBIX MPUHLUIIAX XUMUYECKOT0 IPOU3BO/ICTBA;

¢dopmupoBaHre Yy OOYYaIONMXCS OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUM 7151 OOBSICHEHMs KJIIOUEBBIX MAECH U MpoOJieM COBPEMEHHOW XUMMHM, JUIs
OOBSICHEHUS M IPOrHO3UPOBAHMS SABJICHUH, MMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPO.LY;
IrpaMOTHOI0 PCIICHUA HpO6JICM, CBA3aHHBIX C XI/IMI/Ief/'I, IMPOrHO3MpOBaHUA, aHAJIM3a W OLICHKU C
MO3ULMI  SKOJOrMYEeCKOM Oe30MacHOCTH IOCHEACTBUNM  OBITOBOM M NPOU3BOJICTBEHHOM
NESTEIbHOCTH YEJIOBeKa, CBS3aHHOM C XUMHUYECKUM IPOM3BOJCTBOM, HCIOJIb30BAHUEM U
nepepaboTKOM BEIIeCTB;

yriyOJeHue NpeACTaBICHUH O Hay4HBIX METO/ax MO3HaHMs, HEOOXOMUMBIX Ui MpUOOpETEHHS
YMEHHUI OpPUEHTHPOBATHCS B MHpE BEIIECTB U OOBSCHEHUS XHMHUYECKUX SIBICHHM, MMEIOIUX
MCCTO B IIpUpPOAC, B HpaKTI/I‘IeCKOﬁ JACATCIIbPHOCTH U HOBCGI{HCBHOﬁ KHU3HU.

B nutane peanusanuu nepBoovepeHbIX BOCIIUTATENbHBIX U Pa3BUBAIOIINX (YHKIUHN 1IETOCTHON CHCTEMBbI
cpeaHero oouiero oOpazoBaHMs MpPU HW3YYEHUM NpeaMeTa «XHUMHUsS» Ha YIriayOlEHHOM YpOBHE 0COOYIO
aKTyaJbHOCTb IPUOOPETAIOT TAKHE LEJIN U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKAEHHOCTH B I03HABAEMOCTH SBJIEHUH NpPUPOABI, YBaXEHHS K IMpoleccy
TBOPYECTBa B o001acTu TCOPCTUUCCKHUX W NPHUKIIAAHBIX I/ICCJ'[CI[OBaHI/II\/'I B XHMMHHU, q)OpMI/IpOBaHI/Ie
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBallMM K OOY4YeHHMIO U TIO3HAHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHUs OOIIEYEIOBEUECKUX [ICHHOCTEH;

Pa3BUTHUEC IMO3HABATCIBbHBIX HWHTEPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CII0COOHOCTEN
oOyuaromuxcsi, (OpMHUPOBAHHUE Yy HHUX CO3HATENBHOTO OTHOIIEHHS K CaMoo0pa3oBaHHUIO U
HEeNpepbIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCIHEIIHOW Mpo(decCHOHANbHOW U OOIIECTBEHHOM
JesITeTbHOCTH, OTBETCTBEHHOI'O OTHOUICHHS K CBOEMY 3/0pOBBI0 M HOTPEOHOCTH B 370POBOM
o0pase K13HH;

(dbopMHpoBaHHE YMEHUI M HABBIKOB PAa3yMHOTO MPUPOAONOIb30BAHUSA, PA3BUTHE IKOJIOTHMUECKON
KYJIbTYpPbl, IPUOOPETEHHE OMbITA OOIIECTBEHHO-TIONIE3HONU IKOJIOTMUECKO JIeATEIbHOCTH.

Uwucmo 4vacoB, MPETyCMOTPSHHBIX IS HM3Y4YCHHS XWMHH Ha YIUIYOJIGHHOM YpPOBHE CpPETHETO OOIIero
obpazoBanus, B 10 kmacce — 102 gaca (3 yaca B HeJlemio0).



COILEPKAHUE OBYYEHMUSA
OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[Ipenmer W 3HaueHHE OPraHMYECKON XUMHH, TMPEACTABICHHE O MHOT00Opa3uu OPraHHMYECKUX
COETUHEHUH.

DNEeKTPOHHOE CTPOEHUE aToOMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUA. BasieHTHBIE
BO3MOYKHOCTH aTOMa yriepoja. XUMHYECKasl CBA3b B OPraHMUECKUX COCAMHEHHSX. THIBI rHOpHIU3aIiu
aTOMHBIX opOuTaneil yriepoga. MexaHu3mbl 00pa30BaHUSI KOBAJCHTHOW CBS3U (OOMEHHBIM M JIOHOPHO-
aKIEeNTOPHBIN). TUIIBI IEpEeKPhIBAaHUSI aTOMHBIX OpOHMTANIeH, G- U TM-CBs3W. OuHapHAas, TBOWHAS U TPOWHAS
cBs13b. CriocoObl pa3phiBa CBsI3€il B MOJIEKyJaX opraHudeckux BemiecTB. [loHsTHE 0 cBOOOAHOM paauKaie,
HyKIeo(use u sneKTpoduie.

Teopus crpoeHust opranmyeckux coeauHeHuit A.M. ByTiiepoBa U COBpeMEHHBIE MPEJICTABICHUS O
CTPYKTYpE MOJEKYJI. 3HA4€HHE TEOpPUHM CTPOCHHSI OpPraHWYeCKHX COEIMHEHHU. MollekynspHele U
CTpYKTypHBIE (popmyibl. CTpyKTypHBIE (QOPMYJIbl pa3IUYHBIX BHUIOB: pa3BEPHYyTas, COKpaIIEHHas,
ckenetHast. M3omepusa. Buubsl m3oMepuu: CTpYKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE S(PPEKTH B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUHN (MHAYKTUBHBIA 1 Me30MEepPHBIN d(P(EKTh).

[IpencraBienne o KiacCU(PUKAMU OpraHWYecKuX BemlecTB. [loHATHE 0 (QYHKIMOHANBHON TpyIIIIE.
I'omonorusa. I'omonormueckue psabl. CucremMarnueckass HOMEHKJIATypa OpPraHUYECKUX COEIUHEHUN
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OTIIEIIBHBIX TPEICTABUTEICH.

OcobenHoctn W Kiaccu(uKanusi OpraHuYeckux peakuuid. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC
peakly B OpraHUuYeCKON XUMUH.

DKCcrepuMEHTAIbHBIE METObl M3YYCHHsI BEIIECTB M MX MPEBpAllleHUui: 03HAKOMIJIEHHE ¢ 00paslaMu
OpPraHMYECKUX BEIIECTB U MaTepHajaMi Ha MX OCHOBE, OIbITHI 10 MPEBPAIICHNUIO OPraHUYECKUX BELECTB
npu HarpeBaHuu (IUTaBJICHHE, OOYIJMBaHME ¥ TOPEHHME), KOHCTPYMPOBAHUE MOJECICH MOJEKYI
OpraHUYECKUX BELIECTB.

YrieBoaopoanl.

Anxanbl. ['oMoslornaeckuii psit ankaHoB, o0mas (opMyIia, HOMCHKIATYpa U U30MEpHs. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB, Sp3-FH6pHILH3aHH$I aTOMHBIX OopOuTanel yriepona, o-
cBA3b. PU3NUECKHE CBOMCTBA AJIKAHOB.

XHUMHUYECKHE CBOMCTBA aJKaHOB: pEAKIMU 3aMEUIeHUs, W30MEPHU3aluu, JAETUIPUPOBAHUS,
LIUKIU3aluY, MHPOJIM3a, KpeKuHra, ropeHus. [IpencraBieHne o MeXaHHU3ME peakUui paguKaibHOIro
3aMeIIeHUS.

Haxoxnenue B npupose. CriocoObl MOTy4YeHUs: U IPUMEHEHHUE aTKaHOB.

Huknoankansl. OO11as popmyina, HOMeHKIaTypa u usoMepusi. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (LMKJIONPOMNAH, LUKIOOYTaH) U OOBIYHBIX (IIMKJIONEHTaH, [MKJIOreKCaH) LMKIJIOAIIKaHOB.
CriocoObl TTOTy4eHHST U IPUMEHEHHUE ITUKII0AIKAHOB.

Ankenbl. ['omonoruueckuil psig ankeHoB, oOmias (opMyia, HOMEHKIATypa. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, sz-l"I/I6pI/II[I/I3aI_II/I}I aTOMHBIX opOuTanelt yrieposaa, - U m-
cBsi3u. CTpyKTypHass M reoMmeTpuueckas (Uuc-TpaHc-) wuzomepusi. Dusmyeckue CBOWCTBA aJKEHOB.
XWUMHUYECKUE CBOMCTBA: PEAKIMU MPUCOCAVMHEHUS, 3aMENICHUS B O-TOJIOKEHHE TPHU JIBOMHOW CBS3H,
nonumepuzanuu U okucieHusa. [IpaBuno MapkoBHukoBa. KadecTBEeHHbIE peaklMyM Ha JBOWHYIO CBS3b.
CrniocoOblI mosTy4yeHHs 1 IPUMEHEHHUE aJIKEHOB.

Ankaguensl. Kiaccudukaims ankagueHOB (CONpPsKEHHBIC, H30JIMPOBAHHBIC, KYMVIUPOBAHHbLE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOEHUS W XHWMHUYECKHX CBONCTB COMPSDKEHHBIX AueHOB, 1,2- u 1,4-
npucoenuHenue. Ilonmumepusanus conpspkEHHBIX  JUeHOB. CrocoObl TMoJlyuyeHHss W NpPUMEHEHHe
AJKaMEHOB.

Ankusabl. ['OMonormyeckuii psa  ajdkuHOB, oOmas (opmyna, HOMEHKIATypa © HU30MEpHUs.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB, SP-THOpUAM3AIMS aTOMHBIX opOuTaiei
yraepoaa. @Pu3nyecKkue CBOWCTBA AJIKHHOB. XHMHYECKHE CBOWCTBA: pEAaKUUU MPUCOETUHEHUS,



IUMEpHU3allMd M TPUMEpHU3alnu, OKHUCIeHUA. KHCIOTHBIE CBOWCTBA alKMHOB, HMMEIOUIMX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peaKIuu Ha TPOHHYIO CBsA3b. CIIOCOOBI MOIYYCHHS U IPUMEHEHUE AJIKMHOB.

ApomaThyeckue yrieBonoponsl (apeHsl). ['omonormueckuit psaa  apeHoB, obOmas ¢Gopmyna,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI OeH301a. Dusnueckue
CBOWCTBAa apeHOB. XMMHUYECKUE CBOWCTBA OEH30JIa U €ro IOMOJIOIOB: peaKIUH 3aMelCHHUs] B OEH30JIbHOM
KOJIbLIE M YIJIEBOJAOPOJHOM paJuKajie, peakUud IPUCOEIUHEHHs, OKHUCJICHHE TOMOJIOroB OeH3oJa.
[IpencraBnenne 00 OPUEHTHUPYIOIIEM JCHCTBUU 3amMecTuTeNeil B OEH30JbHOM KOJIbLIE Ha MpHMEpe
QIKWIbHBIX PaJUKaJIOB, KapOOKCWIBHOM, I'MIPOKCHIBHOM, aMUHO- W HUTPOTPYIIIbI, aTOMOB TI'aJOTEHOB.
OcobeHHOCTH XMMHYECKMX CBOMcTB crtuposa. Ilomumepusauus cruposa. CrocoObl NOIMy4YeHUs U
IIPUMEHEHHE apOMATUYECKUX YTIIE€BOAOPOIOB.

[Mpuponusiii ra3. Ilomyrueie HedTanbie razpl. Hedth u e€ mpoucxoxxnaenue. KameHHBIH yromns u
NPOAYKTHl ero mnepepaboTku. CrmocoObl mepepaboTKu HEPTH: TEeperoHka, KPEeKHHT (TePMUYECKH,
KaTaJIuTU4ecKui), pudopmunr, nuponaus. IlpoaykTsl mnepepa®OOTkM HePTH, HX HPUMEHEHHE B
IPOMBIIJIEHHOCTH U B OBITY.

I'enernueckas cBSA3b MEXKAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHE T'aJIOTEHIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3aMenieHusl rajoreHa Ha
THJIPOKCOTPYIIILY, HUTPOTPYIIY, IUAHOTPYIIY, aMUHOTpynny. JleficTBHE Ha rajJoreHIpOU3BOJHbIE BOJHOIO
U CIHMPTOBOTO pacTBopa wI&noun. B3anmoneiicTBue qUranoreHalkaHoB ¢ MarHueMm U nuHkoMm. [lonstue o
METAJUIOOPTAaHMYECKUX COeAMHEHUSIX. VCroiap30BaHWE TalIOTEHIPOU3BOJHBIX YIIIEBOJIOPOJIOB B OBITY,
TEXHHUKE U IIPU CUHTE3€ OpraHM4YeCKUX BEIIECTB.

OKcllepUMEHTalbHbIE METObl W3YYEHHUs BEIIECTB M MX IpPEBpallleHHi: u3ydeHue (QU3MUecKux
CBOWCTB YIJIEBOJIOPOJIOB (PacTBOPUMOCTB), KaUE€CTBEHHBIX PEAKLUH YIIIEBOJOPOIOB PA3IMUHBIX KJIACCOB
(obecuBeurnBaHNE OPOMHON MM MOJHON BOJBI, paCTBOpA IIEpMaHraHaTa Kajus, B3aUMOJEHCTBHE alleTHIIEHa
C aMMHa4YHBIM PAcTBOpOM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyKEHHE YIJIepoJa W BOAOPOAA B
OpPraHUYECKUX BEILECTBaX, MOJyYeHHE STHIIEHA U U3y4€HHE €ro CBOMCTB, O3HAKOMJIEHHE C KOJUICKIMSIMU
«Hedtp» m «Yromp», ¢ oOpasnamu IuUlacTMacc, KaydyyKOB M PE3HMHBI, MOJICIMPOBAHUE MOJEKYI
YIJIEBOIOPOAOB U T'aJIOTEHIIPOU3BOHBIX YITIEBOIOPOIOB.

Kucnopoacoaepxamye oprannyeckne coeinHeHUsl.

IIpenenvHble onHOAaTOMHBbIE cnUpThl. CTpoeHHEe MOJeKyd (Ha NpUMepe MeTaHoja M 3TaHoJa).
I'omonoruueckuit psn, obmast ¢opmyna, HU30MepHs, HOMEHKIAaTypa W Kiaccuukanus. Pusndeckue
CBOMCTBA NpPENENbHBIX OJIHOATOMHBIX CIHUPTOB. BoIOpoAHBIE CBA3M MEXAY MOJEKYJaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: peaklUMM 3aMelIeHUs, JerujapaTallii, OKHCIEHUS, B3aUMOJICHCTBUE C
OPraHMYECKUMU W HEOPraHMYECKMMHU KHciaoTaMu. KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTBHI.
JlelicTBUE 3TaHOJA U METaHOJa Ha OpraHu3M yenoBeka. CrocoObl MoSyyeHHst U IPUMEHEHHE OHOATOMHBIX
CIUPTOB.

[Ipocteie a¢upsbl, HOMEHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NUYECKUX U XUMUYECKUX CBOMCTB.

MHOroaTtoMHble CHUPTHl — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMUYECKUE CBOMCTBA:
peakuuu 3aMeleHus], B3aUMOACHCTBHE C OPraHUYECKUMU U HEOPraHWYECKHMMM KHCJIOTaMH, Ka4YeCTBEHHAs
peaxiusi Ha MHOroaToMHble criupThl. [IpencraBienre o MexaHu3Me peakuii HykKjaeo(QUIbHOTO 3aMeeHHS.
JleiicTBue Ha opranusMm uenoBeka. CriocoObl MOTy4YeHHs U TPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHUE THAPOKCOTPYHNBI M OCH30JBHOTO sJIpa.
@usnueckue cBoiictBa (eHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE peaklMu Ha
¢denon. TokcuuHocTh (enona. CrocoObl moiayyeHUss U npuMeHeHue (enona. PeHoapopManbaerHaHAs
cMoJa.

KapOoHuIbHBIE COETMHEHHMS — albJIeTU]bl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHMIBHOM
rpymnmsl. ['omonoruueckue psasl aidbJeru0B M KETOHOB, oOmias ¢gopmyiia, U30MepHs U HOMEHKIATypa.
@u3nyecKue CBOMCTBA albJAECTHI0B U KETOHOB. XMMHUYECKHE CBOMCTBA albJAECTHIOB U KETOHOB: PEAKLUH
npucoearHeHus. OKHUCIEHUE allbJIeTU/I0B, KAUeCTBEHHbIE peaklMy Ha ajbaeruabl. CrocoObl MoydyeHus u
MIPUMEHEHHE aJIbJIETH/I0B U KETOHOB.



OAHOOCHOBHBIE TpeJeNbHbIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHMSI MOJIEKYJ KapOOHOBBIX
kucnot. M3omepust u HomMeHKJIaTypa. PuU3NYecKue CBOMCTBA OJAHOOCHOBHBIX MpeNeibHBIX KapOOHOBBIX
KHUCIIOT. BoopoHbie cBs3M MEXAy MOJEKyJaMHu KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIC
CBOWCTBA, peakmus STepUUKAINH, PEAKIUU C YYaCTHEM YIJIEBOAOPOAHOTO paaukana. OcobeHHOCTH
CBOMCTB MypaBbUHON KHUCIOTHIL. [lOHSATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOKHBIX 3(Qupax.
MHuoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEIMPEIEIbHbIX U APOMATUYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHCJIOT, THIAPOKCHKapOOHOBBIX KHCHOT. IIpencraBurenu BhICHIMX KapOOHOBBIX
KHUCJIOT: CTEapUHOBAsA, NAJbMUTHHOBAs, OJICMHOBAS, JUHONE6As, JUHOAEH06asi KUCIOThl. (CrocoOb
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. 'omonorudeckuii psj, obmas ¢popmyina, nzoMepusi 1 HomeHkIarypa. Ousndeckue
Y XMMUYECKHE CBOMCTBA: THPOJIN3 B KUCIIOW U LIEIOYHOU Cpene.

Kuper. Ctpoenue, (puzndyeckue U XUMUYECKHE CBOMCTBA JKUPOB: TUAPOIU3 B KUCIOH U IIEIOYHOU
cpene. OcoOEHHOCTH CBOWCTB JKHMPOB, COAEPX AIIUX OCTATKM HENpPEEeNbHBIX >KUPHBIX KHCIOT. JKuUphl B
MIPUPOJE.

MBpbUI4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOILEE ACHCTBHE.

OOmas xapaktepucThka yrieBojoB. Kiaccupukanust yriieBogoB (MOHO-, AW- W IOJIHCAXAPHUIIBI).
Mounocaxapupl: TIIOKO03a, (pykTo3a, ramakrosa, pubosza, ae3okcupuO0o3a. Duznyeckue CBOKMCTBA U
HaxoJieHue B npupoge. DorocunTe3. XMMHUUECKHE CBOMCTBA IIIOKO3bI: PEAKIUU C YYACTUEM CHUPTOBBIX U
QJIbJIETUJIHOM TpYyII, CIUPTOBOE U MOJIOUHOKHCIOE OposkeHue. [IpumeHeHHe IIOKO3bl, €€ 3HaueHue B
KHU3HEIEATENbHOCTU opranusma. Jlucaxapuipl: caxapo3a, MajibTo3a U JIaKTO3a. BoccraHaBnuBarouue u
HEBOCCTaHaBJIMBalOIIMe aucaxapunabl. ['maponus aucaxapuoB. HaxoxxneHue B Nmpupoje U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmanu, TIMKOreH W Leuirono3a. CTpoeHue MakpOMOJIEKYJ Kpaxmala, INIMKOTeHa U
LEJUTE0I03bl. PU3NYECKHe CBOMCTBA KpaxMalla U LEJUII0JI03bl. XMMUYECKUE CBOMCTBA KpaxMasa: THIPOJIn3,
KauecTBEHHasl peakuus ¢ HOJOM. XMMHYECKHE CBOMCTBAa LEJUIIOJIO3bl: TMAPOJU3, MOJydeHHE 3(UPOB
1esutono3sl. [ToHsTre 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIepUMEHTAIbHbIE METO/bl M3YUYEHUs BELIECTB U UX MPEBPALICHUN: PACTBOPUMOCTh Pa3IUUYHBIX
CIMPTOB B BOJI€, B3aMMOJEICTBHE 3TaHOJIAa C HATPUEM, OKHMCIEHHE 3TUJIOBOIO CHUpPTAa B ajlbJEruj Ha
packan€HHOM MeEIHOW MPOBOJIOKE, OKHCIEHHE AHTHJIOBOTO CHHMpPTAa JAUXPOMATOM Kajusl (BO3MOXKHO
UCTOJb30BAHUE  BHJIEOMATEpUANIOB), KAadeCTBEHHBbIE pEaKUUMU Ha aIbJeruabl (¢ THIPOKCHIOM
mnammuHcepedpa(l) u ruapokcunom meau(ll)), peakuus raunepuna ¢ rugpokcugom meau(ll), xumudeckue
CBOMCTBa PacTBOpa YKCYCHOHM KHCIIOTBI, B3aMMOJCHCTBHE PACTBOpa TIIIOKO3bI ¢ rumpokcuaom memu(ll),
B3alMO/ICICTBHE KpaxMala ¢ HO/IOM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMaM «CIUpThl U (PEHONIBIY,
«Kap6oHoBble kKUCHOTHI. CII0XKHBIE 3PUPBD».

A3oTcoaep:kalye OpraHnyecKne CoeIMHeHNsl.

AMUHBI — OpraHMYyecKue IpoU3BOJHbIE ammuaka. Kiaccudukanus aMuHOB: anuaTU4ecKue u
apoMaTHyYecKue; MepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTpoeHue Moiiekyl, odmas Gopmysa, u3omepus,
HOMEHKJaTypa U (u3M4Yeckue CcBoicTBa. XMMHMUYECKOE CBOMCTBa anu(aTHUYeCKUX aMHHOB: OCHOBHBIE
CBOMCTBA, aJKWIMPOBAaHUE, B3aMMOJEHCTBHE IEPBUYHBIX AaMHUHOB C a30THCTOM KuciaoTtou. Comnu
AIKWJIaMMOHMUSL.

AHWINH — TPEACTABUTENb AMUHOB apoMaThyecKkoro psaa. CTpoeHue aHwinHa. B3auMHOe BiusiHUE
IPYIII aTOMOB B MOJIeKyJie aHuIMHA. OCOOEHHOCTH XUMHUECKUX CBOMCTB aHMIMHA. KauecTBEHHbIE peakIiuu
Ha aHWiIMH. CrocoObl MoyuyeHWs M IMpUMEHeHHe aimudaTuyeckux amMuHOB. [lonyueHue aHuIMHA U3
HUTpOOEH3071a.

Awmunokucnotel. Homenknarypa u nzomepusi. OTaenbHble NPEICTaBUTENN 0-aMUHOKHUCIIOT: TJIMIIKH,
anaHuH. Pu3nyeckue CBOWCTBA aMMHOKHCIIOT. XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(OTEpHBIX
OpPraHUYECKUX COEMHEHMUH, peaklusl MOJMKOHJCHCAIMH, 00pa3oBaHUE MENTHAHONW CBA3H. bruomornueckoe
3HaYeHUEe aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 MENTUIOB.

benku kak mnpuponHele mnonuMepbl. llepBuuHas, BTOpHUYHAas W TpPEeTUYHas CTPYKTypa OEIKOB.
XuMu4eckne cBOMCTBa OENKOB: THIPOJIU3, ACHATypalusl, KAUeCTBEHHbIE PEAaKIIMU Ha OEJIKU.



OKcIepUMEHTAIbHbIE METO/Ibl U3YUEHHsI BELIECTB U MX MPEBPALICHUI: pacTBOPEHHE OEIKOB B BOJE,
JieHaTypanus OeIKOB NMPU HArpeBaHUM, I[BETHBIE PEAKIIMU Ha OCJIKM, PElIeHUEe 3KCIIEPUMEHTAIBHBIX 3a/a4
10 TeMaM «A30TCOIepKAILUE OPTraHNYECKUE COEAMHEHNS» U «Pacrio3HaBaHne OPraHUYECKUX COEAUHEHNUI».

BbicokomosiekyIsipHbIe COeJUHEHHUS.

OCHOBHBIE NOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, IOJUMED, CTPYKTYpPHOE
3BCHO, CTENEHb IIOJIMMEPU3AlNM, CpedHsas MOJIeKylsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPU3aLUsl U MOJIUKOHICH CALUsL.

[Tonumepnsle Marepuanbl. [lmacTtmaccbl  (ITOJIMATWIIEH, MOJUIPONWIEH, MOJIMBUHWIXJIOPUL,
HOJUCTUPOJ, MOJUMETUIMETaKpuiaT, IOJUMKapOOHaThl, MoJMAITHIEHTepedTanar). VYTuwiuzauus WU
nepepadoTKa IIaCTHKA.

DnacToMephl: HaTypalbHBIA KaydyK, CHUHTETHUYECKHE Kaydyku (OyTaaueHOBBIH, XJIOPOMPEHOBBIMH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosiokHa: HaTypajibHblE (XJIOIOK, IIE€PCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KAIpOH M JIABCaH).

[Monmumepsl cnenuanbHOrO HazHaueHUs (TeJoH, KeBiap, OSJICKTPONPOBOASIINE TOJIUMEPHI,
OmopasaracMbie TIOJTUMEPHI).

DKcIepUMEHTAIbHbIE METO/Ibl U3yUeHUs BELIECTB U UX MPEBpALICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
IIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyYyKOB, PELICHHE HKCIEPUMEHTAIBHBIX 3a7ad II0
TeMe «Pacro3HaBaHue macTMacce U BOJIOKOHY.

Pacuérnsbie 3anaun.

HaxoxaeHue MojekyasipHOi (popMysibl OpraHu4eCKOro COeAMHEHMSI [0 MACCOBBIM JIOJISIM 3JI€MEHTOB,
BXOJSIIIUX B €r0 COCTaB, HAXOXKAECHUE MOJEKYJISPHOW (OpPMYJibI OPraHMYECKOro COEAMHEHHs IO Macce
(00BEMY) TPOAYKTOB CrOpaHUs, IO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH H/HIIH
HCXOJHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYpHOW (OpPMyJbl OPraHMYECKOIO BEILECTBA HAa OCHOBE €ro
XUMHUYECKHX CBOMCTB WJIM CIOCOOOB IOJYYEHHs, ONpEeNeHHE AO0JIM BBbIXOJA IMPOAYKTAa PpEakiUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanuzanuss MeXnpeaMEeTHBIX CBSi3ed MNP  M3yuyeHUM opraHuueckod xumuu B 10 Kiacce
OCYILIECTBISICTCS 4Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATUH, Tak M MOHATHUH,
IIPUHATHIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAayUHbIE MOHATHS: SBJIEHUE, HAYUHBIM (DaKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAIIN3,
CUHTE3, Kiaccudukanusi, HabJtoIeHue, U3MEpEHNe, SKCIIEPUMEHT, MOJIEb, MOJIEIINPOBAHHUE.

@dusuka: marepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, MOJEKyJa, JHEPreTHUUECKUN YPOBEHb,
BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHHE BEIIEeCTBAa, (PU3NYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHUs,
CKOpPOCTb, JHEPTUS, Macca.

buonorusi:  kierka, opraHu3M, DJKocuctema, Ouocdepa, wmeTabOIU3M, HACIEIACTBEHHOCTD,
aBTOTPOGHBIN 1 reTepoTpOoHBIN TUIT TUTAHUS, OpoXkeHUE, (POTOCHHTE3, AbIXaHUE, OCNIKU, YITIEBOIbL, )KUPBHI,
HYKJIEMHOBBIE KUCIIOTHI, PEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILTUBO.

TexHonorus: nuieBbie NPOIYKThl, OCHOBBI PallHOHAIILHOTO TUTaHMSI, MOIOIINE CPEACTBA, MaTePHAIIbI
U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

I[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUUN HA YTIJIYBJIEHHOM
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

B cootrBercTBHU C CUCTEMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JMYHOCTHBLIX PE3YJIbTATOB
OCBOEHHUSl TMpenMera «XHUMHS» Ha YpOBHE CpelHero ooOmero o0pa3oBaHHs BbBIJCIEHBI CIEAYIOLINE
COCTaBJISIFOIIME: OCO3HAHWE OOYYAIOMIUMHUCS POCCHUCKOM TPaXKTAHCKOM HUIACHTUYHOCTH; TOTOBHOCTH K



CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICTICHHUI0; HATMYME MOTHBAIMM K O0yYEHHUIO; TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroUIMXcs PYKOBOACTBOBATHCA MPHUHATHIMH B OOLIECTBE MpaBUIaMH U HOPMaMU
MOBE/ICHUS;, HaJIM4Me TPABOCO3HAHMS, SKOJIOTHUECKON KYIbTYphI, CIIOCOOHOCTh CTaBUTH IIENIM U CTPOUTH
KU3HECHHBIC TUTAHBI.

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IpeaMera «XHUMHS) OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKOM MeATENIbHOCTH 00yUYaroluXcsl B IPOIECce peaan3alund o0pa3oBaTeabHON
NEeSITETLHOCTH.

JIM9HOCTHBIE PE3yJbTATBl OCBOCHUS MpeaMera «XHUMHS» OTpaxaroT cHOpPMHPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKOM MeATENIbHOCTH 00yUYaroluXcsl B IPOIECce peaan3alund 00pa3oBaTeabHON
NesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHUs 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB M O0S3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTAaBJICHHSI O COLUATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIECHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTH MPU CO3JAHUHM yYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U MIO3HABATEIHHBIX 33124, BHITOJIHEHUH XUMUYCCKUX IKCIICPUMEHTOB;

CHIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMEPEHHMs], JIOTUKY U apryMEHThl APYruX Mpu
aHaJlM3e pa3jINYHbIX BUJOB YUeOHOM NeATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICIUI0 OT€UYECTBEHHOU XUMUU;

YBOKEHUS K MpOIlecCy TBOPYECTBA B OOJIACTH TEOPHUH M MPAKTUUYECKOTO MPHIOKEHUS XUMHH,
OCO3HaHUs TOTO, YTO JAaHHbIE HAayKH €CThb pe3yJNbTaT JIUTENbHBIX HAOIIOJEHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSITHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca W IO3HABATEIHHBIX MOTHBOB B IOJIYUCHHWH W MOCIEAYIOMEM aHanu3e WHPOPMAIUU O
MEPEIOBBIX JOCTIKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHWBAaTh CUTYallMH, CBS3aHHBIE C XUMHYCCKHUMH SIBJICHUSMH, W TIPUHUMATH
OCO3HaHHBIE PEIIeHHUs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHWBATh CBOE MOBEIEHNE U MOCTYNKHU CBOMX TOBApHINEH C MO3UIMN HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHMSI TIOCTIEACTBUM MTOCTYIIKOB;

4) popmMupoBaHus KYJILTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0e30macHoro obpasa KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOmro/ieHnsT TpaBmiI 0€30MaCHOTO OOpallleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOW >XW3HH, B
TPYZIOBOH AESATENBHOCTH;

MOHUMAHUS I[IEHHOCTH TMpaBWJI HMHIWBUIYaJIbHOTO M KOJUIGKTMBHOTO OE€30MacHOTO MOBEACHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICICTBUNA W HENPHUSTHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIENOBATENbCKON AESITENbHOCTH, OOIIECTBEHHO
MTOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JESITCIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYaCTHE B PEHICHUHM MPAKTUYECKUX 3aJ1ad COIMAIBHOM HAMPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Tpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS TTPESIMETHBIX 3HAHUH TI0 XHMHH;

YBaXEHUS K TPYAY, JIOIIM TPYyJa U pe3yJbTaTaM TPYIOBOH JCSITEIBHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHAMBUIYAJIBHOM TpaekTOpUM oOpa3oBaHMs, Oyaymiei
npodeccun M peaau3allMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKHU L[€1eCO00pa3HOro OTHOLIEHUS K MPHUPOJE KAK MCTOUYHUKY CYIIECTBOBAHMS JKU3HU Ha
3emie;

MOHUMAaHMS TJI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOJIeM, BIMSIHUS SKOHOMUYECKHUX MPOLIECCOB
HAa COCTOSIHUE IPUPOJIHON U COLUUAIBHOM CPEJIbL;

OCO3HaHMA HEOOXOJMMOCTH MHCIIOJb30BaHMUSA JOCTHXKEHMM XHMMUU JUIsI PELICHHs BOIPOCOB
panMoOHAIBHOIO IPUPOAOIOIb30BAHNUS;

AKTUBHOT'O HENPUATUSA JEHCTBHUM, INPUHOCALIUMX BpEI OKPYKAOLIEH IPUPOJHON cpele, yMEHUs
MIPOTHO3UPOBATh HEOJNATONPUATHBIE JKOJOTMYECKHE TIOCIEACTBUS NPEANPUHIUMAEMBIX JICHCTBUHA H
IIPeJOTBpalaTh UX;

HQJINYMS Pa3BUTOIO 3KOJOIMUYECKOrO MBIIUIEHHS, YKOJIOTMYECKON KYJIbTYpbI, ONbITa AESATEIbHOCTH
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI UMHU B II03HABATEIILHON, KOMMYHUKAaTUBHON
Y COIIMAJIHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO IIPOTHBOCTOSTH UICOIOTHN XeMO(poOHu;

7) HeHHOCTH HAYYHOT'0 MIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAayKHM M OOLIECTBEHHOH
MIPaKTUKU;

MOHUMAaHMs CHENU(PHUKA XMMHUW KaK HAayKd, OCO3HaHUS €€ poid B ()OPMHPOBAHUU PAIHOHAILHOTO
HAy4YHOT'O MBIIIJICHHS, CO3JIaHMM LIEJIOCTHOTO IPEJCTaBICHUsI 00 OKpYy)KalolleM MHUpE KaK O €IUHCTBE
IPUPOJBl U YEIOBEKa, B MO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHWU IpoOJieM COXpaHEHHs
IIPUPOIHOTO PaBHOBECUS;

yOeKIEHHOCTH B 0COOOH 3HAYUMOCTH XHUMHH JUII COBPEMEHHOW IMBHJIM3AIMH: B e
I'YMaHMCTUYECKOM HAIPaBJICHHOCTH W BaXXHOM pOJM B CO3JaHMU HOBOI 0a3bl MaTepUalbHOM KYJIbTYpbI, B
peleHnH TI00aIbHBIX MPOoOJeM YCTOMYMBOIO pPa3BUTHS YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
MUIIEBOM M SKOJIOTUYECKON 0e30MacHOCTH, B Pa3sBUTHH MEIUIMHBI, 00ECIIEYCHUN YCIOBHH YCIEIIHOTO
TpyJa 1 SKOJIOrM4ecKH KOM(OPTHOM JKU3HH Ka)KJI0TO WieHa OOlIeCcTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMAaHMs CYHIHOCTU METOJOB IIO3HAHUS, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJydaeMble 3HAHUSA JUIsl aHaIU3a U OOBSCHEHHUS
SBJIGHUN OKpPY)KAIOIIEr0o MHUpa M NPOUCXOASIIMX B HEM HM3MEHEHWH, yMEHHUs JAenaTb OOOCHOBAaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOUIMXCSA JAHHBIX C LENbI0 IMOJIyYE€HUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHWMHUYECKHWE 3HAaHUS Ui pelleHus npobieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TENIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEPBIBHOMY OOpa30BaHHMI0O UM CaMOOOpa30BaHMIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMUHBIX chepax npodecCHOHaTbHON AeSITETbHOCTH.

METANPEAMETHBIE PE3YJIbTATDHI

MeramnpeaMeTHble pe3yibTaThl OCBOEHHS IMPOrpaMMbl MO XMMHUH Ha YpPOBHE CpPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HauYuMble s (GOPMHUPOBAaHUS  MHPOBO33pEHUS  OOYYalOIIMXCS  MEKIUCIUILIMHAPHbBIE
(MexmpenMeTHbIe) OOIeHayyHble TOHATHUS, OTPAXKAIOIIME LEJOCTHOCTh HAyYHOW KapTUHBI MHUpPA H
cnieln(UKy METOJIOB TMO3HAHUs, MCIOJIb3YEMbIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO, SHEPIHs,
SBJICHHE, IPOLECC, CUCTeMa, HAy4yHbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus,
ucclieloBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIEPUMEHT U JIpYTHe);



YHUBEpCaJIbHbIC y4eOHbIC JeHCTBUS  (MMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, pPErYJISATHBHBIC),
obecnieunBamone (GopMUpoBaHUE (PYHKIIMOHATBHOW TIPAMOTHOCTH W COLHUAIBHOM KOMIECTEHIIMU
oOyJaromuxcs;

CIIOCOOHOCTh OOYYAOIIMXCS UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCHUIUIMHAPHBIC, MUPOBO33PEHUCCKHE
3HAHHS ¥ YHUBEPCAIbHbBIC yueOHbIC ICHCTBUS B IO3HABATEIbHON M COLMAIIbHOM MTPAKTHKE.

MeranpenMeTHbie  pe3yabTaThl  OTPaXKAOT  OBJAJCHUE  YHHBEPCAIbHBIMH  yYCOHBIMU
IMO3HAaBAaTCJIbHBIMHW, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA I[eI;’ICTBI/ISIMH.

ITo3HaBaTe/IbHbIEe YHHMBeEpPCAJIbHbIE y4eOHbIe AeiicTBHUS

1) 6a30BbIe JJOrMYecKHUe AeCTBUSI:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

ONpEeAEIATh LEIM JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HUX JOCTHIKEHMS, COOTHOCHUTH
Pe3ybTaThl JESITEIbHOCTH C IIOCTABICHHBIMH LIESMU;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBLACIATh XapaKTEpHbIE
IIPU3HAKU TOHATUA M YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOLIUE IOHATUS IJIf
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKALMU BEIIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBaTh IPUUYMHHO-CIICACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTUYECKHE pACCYXJEHUs (MHIYKTUBHbIC, JEAYKTUBHbIE, I10 aHAJIOIMH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBJICHUSAX, (POPMYIHPOBATH BBIBOJIbI U 3AKIIIOUEHUS;

IPUMEHATh B IpOLIECCe MO3HAHUS MCIOJIb3yeMble B XMMUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJIENbHbBIE IMPEJICTABICHUS — XWMHUYECKHUH 3HAK (CHMBOJI) 3JE€MEHTa, XUMHUYecKas
¢dopmyna, ypaBHEHHE XUMHUYECKOW pEaKuu — MPU PEIICHUH YYeOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX
3a/a4, MPUMEHATh Ha3BaHHbIE MOJIEIbHBIE IPEACTABICHUS Ul BBISBICHUS XapaKTEPHbIX INPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEaKLIUM;

¢bopMynpoBaTh LEAM U 3aJa4d HCCIIEOBaHUS, HCIIOJIB30BAaTh IMOCTABJIEHHBIE U CAMOCTOSITEIBLHO
c(OopMyIHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUIs (POPMUPOBAHUS TUIIOTE3bI
I10 POBEPKE NMPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

BJIa/IETh HAaBbIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEJACHUS YUYEHUUECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBAaTh yMEHMsS HaOJI0AaTh 3a XOAOM IIpOLEecca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3yabTar, (GopMyIupoBaTh OOOOLIEHHS W BBIBOJBI OTHOCHTENIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
HCCIIEIOBaHMsI, COCTaBIATh 0OOCHOBAHHBIM OTUET O MpOJieaHHOM paboTe;

MpUOOpPETaTh OMBIT YYEHWYECKOM HCCIEeIOBAaTENIbCKOM U TMPOEKTHOM JEATEIbHOCTH, NPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOATEIbHOMY IIOMCKY METOJOB PpELICHHUsS MPaKTUYeCKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbBIX METOJIOB MIO3HAHHUS.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B pPa3IMUHBIX MCTOYHMKAX HHPopManuu (HaydyHO-TIONMYJspHAs JHUTepaTypa
XUMHUYECKOTO COJepKaHusl, CIpaBOYHbIE Mocolus, pecypchl MHTepHeTa), aHaIuM3upoBaTh HHEOOPMALUIO
pa3NUYHBIX BUAOB M (GOpPM MPEICTABICHHs, KPUTUYECKH OLEHHBAThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTB;

(GbopMynpoBaTh 3ampOChl U MPUMEHATH Pa3IUYHbIE METOJbI MPU MOUCKE W O0TOOpe HMHpOpMaluu,
HE0OXO0IMMOM TSI BHITTOJTHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOrO THUIIA,

NpUOOpETaTh OIMBIT UCHOIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IHYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMAaIbHYIO (hopMmy mpencTtaBieHus nHpopmanuu (cxemsbl, rpadukw,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);



WCIOJIb30BaTh HAYYHBIN S3BIK B KayeCTBE CPEIACTBA MpH paboTe ¢ XUMHUYECKOW HHQOpMAIIUE:
MPUMEHATh MEXNpeIMeTHbIe ((pu3nueckne ¥ MaTeMaTUYeCKWe) 3HaKM W CHMBOJIBI, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

MCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbI B X0/I€ TUAJIOTa U/UITH IUCKYCCHH,
BBICKA3bIBaTh UeU, GOPMYIUPOBATH CBOM MPEAJIOKEHNS OTHOCUTENIBHO BBIIIOJIHEHUS TPETI0KEHHON
3a/lauu;

BBICTYIIaTh C NPE3CHTAIlMed  pe3ylbTaTOB  IO3HABATENBbHOW  JIEATENBHOCTH, MOJYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBIMOJIHEHHH XHMHUYECKOTO HKCIEPUMEHTA,
MIPAKTUYECKON pabOThI IO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pealn3alui y4eOHOTo MPOeKTa, U
(dbopMynupoBaTh BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUI MyTEM COIVIACOBAHUS MO3UIIUNA B
X0JIe 00CYX)IeHUS 1 00MeHA MHCHHSIMH.

PeryasiTuBHbIe yHHBepcaJlbHble Y4eOHbIe AeiicTBUA:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATENbHYIO JESATEIILHOCTD, ONpeaenss eé
LeMH U 33aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh IMPEANaraeMblil alropuTM
JEWCTBUI TIpW BBIMOJHEHUH YY€OHBIX M HCCIEIOBATEIbCKUX 3a/a4, BHIOMpaTh HambOosee >(PGEeKTUBHBIN
CTOCO0 MX pEeHIeHUs C YU4ETOM IOTYYEeHHUS HOBBIX 3HAHUHN O BEIIECTBAX M XUMHUYECKUX PEAKIUsIX;

OCYILIECTBISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl IO XMMHM Ha YIJyOJEHHOM ypOBHE Ha YpPOBHE
cpenHero oéuiero oOpa3oBaHMs BKJIIOYAIOT CHEHMPUUECKHE i1 y4eOHOro mnpeamera «XHUMHUs HaydHbIE
3HAHUSA, YMEHUSI U CHOCOOBI NEHCTBUI MO OCBOCHHIO, MHTEPIPETALUU U MPEeoOpa30BaHUIO 3HAHUM, BUIBI
NEeSITeIbHOCTH TI0 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUHN B Pa3IMYHBIX YYEOHBIX CUTYaIUIX, a
TaKXKe B PEaTbHBIX KU3HEHHBIX CHUTYAIMsX, CBA3aHHBIX C XUMHEH. B mporpaMme 1o XUMHH NpeIMETHBIE
pe3yJIbTaThl MIPEICTaBICHBI IO FOJaM U3yYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyecKasi XuMUs OTPAXKaroT:

C(OPMHPOBAHHOCTh MPEJCTABICHUNA: O MecTe U 3HAUEHUM OPraHUYecKOW XUMHMHU B CHCTEME
€CTECTBEHHBIX HayK U €€ pojiu B 00ecleyeHNH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MpodieM
HKOJIOTMYECKOM, SHEPreTHUecKod M MUIIeBOW OE30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3/JaHUU HOBBIX
MaTepHajioB, HOBBIX HCTOYHHUKOB HHEPIUH, B OOECIEYEHUH palMOHAIBHOIO IPHUPOJOIOIb30BaHMS, B
(bopMHpPOBAaHUN MHUPOBO33pPEHUS M OOIEH KyJIbTyphbl YEJIOBEKAa, a TaKKe 3KOJIOIMYecKHM OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpee;

BJIQJICHUE CUCTEMOW XUMHYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIAraloIINe IOHATUS —
XUMHYECKHI JJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAst 000JI0YKa aroma, S-, P-, d-aToMHbIE OpOUTAIIH, OCHOBHOE
U BO30YXIEHHOE COCTOSHUS aToMa, TMOpUAM3aLUs aTOMHBIX opOuTasedf, MOH, MOJEKysa, BaJeHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENIEHb OKHCIIEHHS, XMUMUYECKasi CBS3b, MOJIb, MOJSpPHAs Macca, MOJISIPHBIN
00BEM, YrIepoAHbIN CKeleT, PyHKIMOHAIbHAs IpyNma, paaukal, CTPYKTYpHbIe (opMyibl (pa3BEPHYTHIE,
COKpaIllEHHbIE, CKEJIETHbIE), H30MEpUs CTPYKTYpHAast U MPOCTPAHCTBEHHAs (FeOMEeTpUYecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUI PsAJI, TOMOJIOTH, YIJIEBOJAOPOIbl, KUCIOPOA- U a30TCOJEPKALINE OPraHUYECKUE
COEIMHEHHSI, MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAUHEHHMS; TEOpPHUH,
3akoHBI (mepuoamdeckuii 3akoH JI. M. MenpgeneeBa, Teopusi CTpOCHHS OpraHWYECKHX BemecTB A. M.
BytnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS W TPEBPALICHUS DHEPIrUU IpH
XUMHUYECKHX DPEaKLHUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKallie B OCHOBE TIOHMMAHWS MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHHU; MPEICTABICHHUS O
MeXaHU3MaX XHMHYECKHX pEaKIui, TEePMOJAWHAMHUYECKMX W KHHETHYECKHX 3aKOHOMEPHOCTSX UX
MPOTEKaHHS, O B3aMMHOM BIIMSTHUM aTOMOB W TPYII aTOMOB B MOJIEKYJax (MHIYKTUBHBIA U ME30MEPHBIH
addextsl, opuentanTsl | u |l pona); dakronorudeckne CBelIEHUS O CBOWCTBAxX, COCTaBe, MOJYYCHUU U



0€30MMacHOM HUCMOJIb30BaHUU BaXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEeIbHOCTH
YesioBeKa, OOIMIMX HAyYHBIX MIPUHLKIIAX XUMUYECKOTO MPOU3BOJICTBA (Ha MPUMEPE MPOU3BOACTBA METAHOJIA,
nepepaboTku HedTH);

c(OPMUPOBAHHOCTh YMCHH: BBISBIATH XapaKTepPHBbIC TPU3HAKK TOHSATHHA, YCTAaHABIMBATH WX
B3alMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHSITHUS MPU OMUCAHUH COCTaBa, CTPOEHUS M CBOWCTB
OpPraHUYECKUX COCAMHEHU;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIOJb30BAaTh XMMHUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJICHUS MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYeCKHX BEIIECTB;

COCTaBJISITh ypPaBHEHUS XMMHYECKHX pEaKIUil M pacKpbplBaTb HX CYHIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLU MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO OaaHca 3THX PeaKIMid, peakuuit
MOHHOTO 0OOMeHa ITyTEéM COCTABIJICHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIIMBATh MOJEIN MOJIEKYJl OPraHHMYECKHUX BEIIECTB JUISl WILIIIOCTPALUU HUX XUMHUYECKOTOo U
MIPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OPMHPOBAHHOCTh YMEHMIA: YCTaHABIMBATH MPUHAJICKHOCTh M3YUYEHHBIX OPTaHUYECKUX BEIIECCTB
M0 WX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KIAcCy/TpyIe COSAMHEHHWH, TaBaThb UM Ha3BaHHS 10
cucremarnyeckoir HomeHkiarype (IUPAC) u mnpuBoauTh TpHUBHAlbHBIE Ha3BaHHS IS OTHEIBHBIX
MpeJICTaBUTENe OPraHWYEeCKUX BEIIeCTB (ITUJICH, alleTHIICH, TOIYOJ, TIULEPUH, STUJICHIIUKONIb, (DEHOI,
(dbopmanbaeru, aneTanbIeru, aleToH, MypaBbUHas KUCIIOTa, YKCYCHAsl KUCIIOTa, CTEApPHUHOBAs, OJICUHOBAS,
NAIBMUTHHOBAS KHCJIOTHI, TIIMLWH, AJIaHUH, MallbT03a, PPyKTO3a, aHWIMH, TUBUHII, U30TPEH, XJIOPOIPEH,
CTHPOJI U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEsATh BUJ XMUMHYECKOH CBS3M B OPraHHMYECKUX COEIMHEHUSX
(KOBaJIeHTHAs! U MOHHAS CBSI3b, G- M TT-CBSA3b, BOJIOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSITD MTOJIOKEHHSI TEOPUH CTPOSHUSI OPraHMUECKUX BeniecTB A. M.
BbytnepoBa st 00bSICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUYECKUE U XUMHYECKHE
CBOWCTBA THIHWYHBIX TMPEICTABUTEICH pa3IMYHBIX KJIACCOB OPraHMYECKHMX BEIISCTB:  AJIKAHOB,
[IUKJIOAIKAHOB, AJIKEHOB, AJKaJWEHOB, AJIKHHOB, apOMAaTHYECKHUX YTIIEBOJIOPOJIOB, CIIUPTOB, AJbIACTHJIOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX M CIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHHH W aMHHOB,
aAMUHOKHCIIOT, O€JIKOB, YTIE€BOJOB (MOHO-, TU- U MOJHCAXAPUJIOB), UIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXITy HAMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XUMHYECKHX PEaKIUH C HMCIOIh30BAHUEM CTPYKTYPHBIX
(opmyu;

cOpPMUPOBAHHOCTh YMEHHs TMOATBEPKIaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBHUCHUMOCTH
PEaKIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCIMHEHUHN OT KPaTHOCTU M TUIA KOBAJIEHTHOW CBSI3U (G- U TT-
CBSI31), B3AUMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

C(OPMHPOBAHHOCTh yMEHHUSI XapaKTEPH30BAaTh HWCTOYHHUKH YIJIEBOJAOPOAHOTO CHIpbS (HE(TBH,
NPUPOJHBIN ra3, yroiib), CiocoObl €ro nepepadoTKU U MPaKTUYECKOe MPUMEHEHHE POIYKTOB IepepaboTKH;

c(OpPMHUPOBAHHOCTh BIAJCHHUS CUCTEMOW 3HAHHM O E€CTECTBEHHO-HAYYHBIX METOJaxX MO3HAHUS —
HAOJIOZICHNN, W3MEPEHHH, MOJCIHPOBAHUH, DJKCIIEPHUMEHTE (pEaTbHOM W MBICICHHOM) W YMEHHS
MIPUMEHSITh 9TH 3HAHMS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH OCHOBHBIE ONIEPAlIY MBICTUTEIILHOM JIEATEHHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IEHUE, CUCTEMATU3AINIO0, BBIBICHUE NPUUYUHHO-CIICACTBEHHBIX CBSI3eH — s
W3YyYEHUS CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMCHHH: BBIIBISITH B3aWMOCBSI3b XHMHYSCKUX 3HAHUH C TIOHATHSIMH |
MPEJICTABJICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Uis 0oJiee OCO3HAHHOTO TMOHHUMAHHS
CYITHOCTH MaTepUaIbHOTO €IUHCTBA MUPA, UCIIOIH30BaTh CUCTEMHBIE 3HAHUS M0 OPTAaHUYECKOW XUMUU IS
OOBSICHEHUS M IPOTHO3UPOBAHHUS SIBJICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPO/LY;

c(OPMUPOBAHHOCTh YMEHHH: MPOBOJUTH PACUETHI 1O XHMHUYSCKHM (OpMYyJIaM M YPaBHCHHSIM
XUMAYECKHX pEaKIUid C HWCIOJIh30BaHWEM (PHU3MUYECKMX BENMYMH (Macca, OOBEM Ta3oB, KOJIUYECTBO



BEIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJWYECTBEHHONW CTOPOHBI: pacd€Tbl IO HaXOXACHUIO
XUMHUYECKON (OpMyYJIbl BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX DJIEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTH YMEHHIi: MPOTHO3UPOBATh, AHAIM3UPOBATh W OLEHMBATH C IO3UIMN
HKOJIOTMUECKON 0e30MacHOCTH TOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHON JESTENLHOCTH YeIOBEKa,
CBSI3aHHOM C TMepepabOTKON BEIIEeCTB, HMCIOJIb30BaTh IOJyYEHHBbIE 3HAHUS AJI NPUHSTHS TPaMOTHBIX
pelieHnii mpooJieM B CUTYAIUIX, CBI3aHHBIX C XUMHUCH;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSTEIHHO TUIAHUPOBATH U MPOBOJAUTH XUMHUYECKHH SKCIIEPUMEHT
(monydyeHne M H3y4YEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIUU YIIIEBOJOPOJIOB
pPa3IMYHBIX KJIACCOB M KHUCJIOPOJACOAECPKALIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCHEPUMEHTAIBHBIX
3aJja4 MO PAcllO3HABAHMUIO OPTaHMYECKHX BEIIECTB) C COONIOJICHHEM IpaBHJ 0E30MacHOr0 OOpalieHUs C
BEIIECTBAMH U J1a0OpaTopHbIM 000pyIOBaHUEM, (POPMYIUPOBATH LIENb HCCICAOBAHUS, MPEICTABIATH B
pa3Iu4HOl opMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLEHUBATh X JOCTOBEPHOCTD;

c(hOpPMUPOBAHHOCTH YMEHUM:

coO0JII0IaTh MpaBHIIa SKOJIOTUYECKHU 11€J1eCO00pa3HOro NOBECHUS B OBITY M TPYAOBOU JESITEIHHOCTH B
LEIAX COXPAHEHHsI CBOErO 30POBbsl, OKPYXKAIOIIEH NPUPOAHOW CpelIbl U JOCTHUKEHUS €€ yCTOWYMBOIO
pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JACHCTBUSA Ha KUBbIE OPTraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, TOHUMas cMbIch nokazaress [1J1K;

aHAJIM3UPOBATh 11€1€CO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BELIECTB B IPOMBILIIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOIICHUSI PUCK-TIOJB3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH LIeJICHANPAaBICHHBIA MOMCK XUMUYECKOW MH(GOpMAIIUU B
pa3NUYHBIX HMCTOYHMKAX (HaydHas W y4eOHO-HAy4dHas JIMTEpaTypa, CPeACTBa MaccOBOH HH(pOpMAIHH,
WuTepHer u npyrue), KPUTHYECKH aHAIM3UPOBAaTh XMMHUYECKYI0 HH(pOpManuio, nepepadaTeiBaTh €€ H
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABJICHHOM Yy4eOHOM 3a1ayeil.
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