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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1Mo XWMMHUM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6Opa3oBanuu B Poccuiickoii deneparuny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (erepanbHO 00pa30BaTeNbHONW MPOTrPaMMBbl CPEIHEro OOIIEro
obpaszoBanust (POII COO), npencraBiaeHHbIX B DeaepalbHOM TOCYAApPCTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOTO ImpeaMeTa «XUMUs» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoii ®enepanuu, pealu3ylOUMX OCHOBHBbIE 00pa3oBaTelbHbIE MPOTPaAMMBbI, H
OCHOBHBIX MOJ0XKeHul «Ctpareruu pa3Butusi BocnuTanusi B Poccuiickoit @enepannn Ha nepuoa g0 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOM0OB K pa3pabdOTKe MpOrpaMMbl MO XUMHH, K ONpEACICHHIO OOIIel cTpareruu
oOy4YeHHsl, BOCIUTAHUS U Pa3BUTHUSL 00YYaIOIIMXCsl CPEeACTBAMHU yueOHoro mpeamera «Xumus» ans 10-11
KJIacCCOB Ha  0a30BOM  ypOBHE COCTaBWIM  KoHIenTyambHble monoxenuss @DOIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJiel, CojepxaHus, pe3yJbTaToB OO0y4eHUs U TpeOOBaHUNH K YpPOBHIO
MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, IOJy4aeMOe BBIMYCKHUKaMH OO0IIe00pa3oBaTelbHOW OpraHu3alu,
SBIISICTCS. HEOTHEMIIEMOM YacThI0 UX 00pa3oBaHHOCTH. OHO CITYXKHUT 3aBEPLIAIOIINM ATAIlOM pealn3alny Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YypOBHE KIIOUEBBIX [EHHOCTEH, MPUCYIIMX ULEIOCTHOW CHCTEME
XUMHAYECKOTO 00pa3oBaHMs. OJTH LEHHOCTH KAacaloTCs IMO3HAHHWA 3aKOHOB NPUPOABI, (HOpMUpPOBaAHHS
MHUPOBO33pEHUSI U OOIIeH KyJIbTYphl YENOBEKa, a TaKKe JKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOpPOBBIO M MPHUPOIHON cpene. Peannsyercs xumuyeckoe o0pa3oBaHHe OOydYaIOMIMXCsl HA YPOBHE
cpenHero odiero obpazoBaHUSI CpPelICTBaMU y4eOHOro mpeaMmeTa «XHUMHUS», COJAEp)KAaHUE U MOCTPOCHUE
KOTOPOTO OIpeaesieHbl B MpOrpaMMe MO0 XUMHH C y4ETOM crnenupuKd HayKd XHMUHU, €€ 3HA4YeHUs B
MO3HAHUH MPUPOIBI U B MAaTEPUAIBHOMN XKM3HU OOILECTBA, a TaKKe ¢ y4ETOM OOIIMX IIesiell U MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpeqHero obmiero obOpazoBaHus B Poccuiickoii
®enepanuu.

XvMHs Kak JJIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK MrpaeT ocoOyl pojb B COBPEMEHHOM
MUBUJIM3AIMN, B CO3JaHMM HOBOW 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaJd B
(dopMHpOBaHHE PALMOHATBHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHWE LEJIOCTHOTO TPEACTaBICHUS 00
OKpYKarollleM MHUPE KaK O €IMHCTBE MPHUPOJBI M UYeJIOBEKa, KOTOpoe (PopMUPYETCS B XMMHHM Ha OCHOBE
NOHMMAHHUS BEUIECTBEHHOI'O COCTAaBAa OKPYXKAIOIIEro MHUpa, OCO3HAHUS B3aWMOCBSI3M MEXAY CTPOCHHEM
BEIIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMH MPUMEHEHHUSI.

TecHO B3aUMOJIEHCTBYsI C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XUMHS CTajla HEOTHEMJIEMOW YacCThIO
MHUPOBON KyIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIEIIHOTO TPyJa M KU3HU KaXKIOrO YieHa OoOIIecTBa.
CoBpemeHHast XMMHsI KaK HayKa cOo3uaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pellieHne
r7100aNbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHS 4YEJIOBEUYECTBA — CHIPHEBOM, HYHEPreTHUECKOH, MHIIEBOH,
9KOJIOTMYECKOM 0€30M1aCHOCTH U OXPAHBI 37J0POBbSL.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M NPUHLIMIAMH CpPEIHEro oOIiero odpa3oBaHUs COJEp)KaHHE
npeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHb U3YUYEHMs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOYYaOUIMXCS, HEOOXOAUMYIO UM JJs BbIPaOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, NPOJODKEHHUsS O0O0pa3oBaHUS B pa3iIMYHbIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBisitoliMMH  1ipeiMeTa «XHUMHUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMHS» U
«OO0mIas 1 HeopraHMYecKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJAEPIKAHMsI KOTOPBIX SIBIISIIOTCS OCHOBBI
0a30BOI HAyKH: cHCTEMa 3HAHUI 10 HEOPraHMYECKONW XUMHUU (C BKJIIOUEHUEM 3HAHUM W3 001el XUuMuu) u
opraHnueckoil xumuu. @OopMUpPOBaHUE TAHHOW CHCTEMbI 3HAHHWM MPHU M3YUYEHUU MpeAMeTa oO0ecreurnBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOLINX MOHATUH, 3aKOHOB U TEOPUid
XUMUU.

Crpykrypa coaepxanusi KypcoB — «Opranuueckas xumusi» u «OOmias 1 HeopraHudeckas: XUMUs»
copMHpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOT'0 MOJX0/a K U3y4EeHHIO y4eOHOro MaTepuana
U 00ycJOBJieHa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUI Ha OMNpeAeNEHHBIX TEOPETUYECKUX
ypoBHsIX. Tak, B Kypce OpraHMuecKoi XMMUHU BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUUECKOU TEOPUH
CTPOCHHMSl OpTraHWYEeCKUX COEJMHEHUH, a TakkKe Ha YpPOBHE CTEPEOXMMHUYECKHMX U 3IIEKTPOHHBIX
npejcTaBiIeHui 0 CTpoeHuH BemlecTB. CBeieHUsT 00 M3ydaeMbIX B Kypce BEIeCTBax JAIOTCS B Pa3BUTUU —
OT YTJIEBOAOPOJIOB /IO CIIOKHBIX OWOJOTHYECKH aKTHUBHBIX COEAMHEHWH. B Kypce opraHnyeckoi XuMuu



MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs MEepBOHAYAIbHBIE
MPEJICTABICHUS O XUMHUYECKOW CBSI3U, KIacCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX CTPOCHMS, O XUMUYECKOMN pEaKI1u.

[Tox HOBBIM YTJIOM 3peHUs B mpeamere «Xumus» 0a30BOT0 YPOBHSI pacCMAaTPUBACTCS M3YYCHHBIH Ha
YPOBHE OCHOBHOIO 0O0IlEero 00pa3oBaHUs TEOPETHMUECKUW MaTepuadl U (PAKTOJOTUYECKHE CBEIEHUS O
BEIIIECTBAX WU XUMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOIas M HEOpraHWYecKas XHUMH»
oOy4aromuMcsi TPEJOCTABISAETCS BO3MOXKHOCTH OCO3HATh 3HAUEHUE IEPUOJMYECKOr0 3aKOoHa ¢
O0IIETEOPETUYECKUX M METOJOJIOTUYCCKUX TO3HIINMA, TTy0Ke MOHATh UCTOPHUYECKOe M3MEHEeHUEe (pyHKIn
3TOTr0 3aKOHA — OT 0000UIaroNIeH 10 00BACHSIONIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O BaXXHEMIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHUHU, CBOMCTBaX U
NPUMEHEHNUH, a TaKXe O XUMHUYECKHX PEAKUUAX, HUX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHMS
nomnonssiercd B Kypcax 10 u 11 kiiaccoB anemMeHTaMM COAEP)KAaHUS, UMEIOIIMMU KYJIbTYPOJIOTHYECKUI U
MPUKIATHON XapakTep. JTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSA3H XUMHUH C IPYTUMHU HAayKaMH,
pacKphIBalOT €€ pOJb B TO3HABATEIILHOM W TPAKTHYECKON JEATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBAXEHHS K MPOLIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUECKUX MPHUIIOKEHUN XUMHH,
MOMOTAIOT BBHITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MTPOOJIEMax, CBSI3aHHBIX
C XUMHEH, KpUTHUECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATh €€ A7 MONOJHEHUS 3HAHUU, peIIeHUs
WHTEJUICKTYaJIbHBIX W SKCHEPUMEHTAIBHBIX HMCCIEIOBATEIbCKUX 3a7ad. B 1menom coaepikanue yueOHOTo
npeaMera «XuUMHUS» JAHHOTO YPOBHSI W3YYEHHS OPUEHTHUPOBAHO Ha (HOpPMHUpOBAHHE y OOYyYarOIIMXCs
MHUPOBO33PEHYECKON OCHOBBI JIJISI TMMOHMUMAHHUS (PMIOCOPCKUX WU, TaKWX KaK: MaTepualbHOE CIUHCTBO
HEOPraHMYECKOTO U OPraHMYECKOTO MHpPa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM,
MO3HABAEMOCTh TMPHUPOJHBIX SIBICHUNU MYTEM SKCIEPUMEHTA W PEUICHUS MPOTHUBOPEUUN MEXITYy HOBBIMHU
dakTaMu M TEOPETHUECKHMMM MPEANOCHUIKAMH, OCO3HAHHWE pOJIM XHMHU B PEIIEHUU SKOJOTHYECKHX
npo0JsieM, a Takxke polsIeM cOepeKEeHUs FIHEPTETUUECKUX PECYPCOB, ChIPhs, CO3AaHUS HOBBIX TEXHOJIOTUM U
MaTepHuaoB.

B mnnane pemieHus 3agad BOCHUTAHUS, Pa3BUTUS M COIHAIM3AIMU OOYYAIOMIMXCS MPHUHSTHIC
IPOrpamMMoOi 0 XMMHUH MOAXO0/bI K ONPEIEICHUIO COAEPKAHMS U MOCTPOCHUS IPEIMETA MPETyCMaTPUBAIOT
(dbopMUpOBaHNE YHUBEPCATHHBIX yUCOHBIX JCHCTBUH, UMCIOMKMX 0a30BOE 3HAYCHUE IS PA3JIMYHBIX BHUJIOB
NESATENIbHOCTH: pelIeHus] TpobiieM, MoucKa, aHanu3a U o0paboTku MHpOpManuu, HEOOXOAMMBIX IS
npuoOpEeTEHNUsI ONbITA MPAKTUYECKON M MCCIIEA0BATENBCKOM NESITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHUH XUMHUU.

B mpakTtuke npenomaBaHus XUMUU KaK Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U HA YPOBHE
cpenHero oOImiero oOpa3oBaHUs, TPU OMPEACIICHUU COJCPKATEIbHON XapaKTepUCTHKU IleNield H3ydeHus
MpeMeTa HaMpaBJICHUEM IMEPBOCTEIEHHON 3HAYUMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HayKu KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHUECKOM AesITeNbHOCTH YeTIOBeKa U
KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBON KyJdbTypbl. C METONWYECKOW TOYKH 3PEHMs] TaKOW MOAXOd K
ONPENIETICHUIO LIeNIEH N3YUEHUS IIPEIMETA SBIISIETCS BIIOJIHE OIPaBJAaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUs TJABHBIMU LENSMH H3YYECHHS TpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 xJ1.) siBHSIFOTCSA:

e (GOpMHpPOBAHHME CHUCTEMBl XHUMHUYECKHUX 3HAHUN KaK Ba)XKHEHIIEW COCTaBIISIONICH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KITIOUEBHIE TOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI
U TEOpUM XUMHUH, OCBOCHHME S3bIKA HAyKH, YCBOCHHE U TOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HCTOPUEH HX pPa3BUTHUS U
CTaHOBJICHUS;

e (GOpMHPOBAHME M PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKHUX
peakiuii, HEOOXOMUMBIX I TPUOOPETCHHs] YMEHH OpPUEHTUPOBATHCS B MHPE BEIIECTB H
XUMUYECKUX SIBJICHUM, UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MOBCETHEBHON KU3HH;

® pa3BUTHE YMEHUW W CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOEHHEM W OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUIT O€3011aCHOT0 OOpaIeHHs! C BELIECTBAMH.

Hapsiny ¢ aTuM, comepxatenbHas XapaKTEpUCTHKA el U 3a7a4 U3y4eHUsl peMeTa B MPOrpaMme
M0 XMMHUU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU NMPUOPHUTETAMH B CHUCTEME CPEIHETO
obmiero oOpaszoBanus. CerogHsi B MpenoJaBaHWK XUMUU B OONbIIEH CTENEeHW OTAAETCS MPEANOYTEeHUE
MPaKTUYECKOW KOMIIOHEHTE COJIepKaHusl OOy4YeHHWs, OPUEHTUPOBAHHOW Ha TOATOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTeIbHOM  OpraHM3allK, BJIAJCIONEr0 He HabopoM 3HaHUM, a (QYHKIHMOHAIHHOU



IPaMOTHOCTBIO, TO €CThb CIIOCOOAMHM M YMEHMSMU AKTUBHOIO IOJIYYEHHUs 3HAHUA U NPUMEHEHUS HX B
peanbHON )KU3HU ISl PEIICHUs PAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM npu u3ydeHuH npeamera «XUMHS» JOMHUHUPYIOIIEE 3HaueHUe MpUOOPETaloT Takue
LeNU U 3a]1a4H, KaK:

ajanTanys oOy4alolUXCs K YCIOBUAM JHMHAMHYHO Pa3BUBAIOLIErocss MHpa, (OpMUpPOBaHUE
MHTEJUIEKTYaJIbHO PAa3BUTOMN JIMYHOCTH, TOTOBOK K caMO0OOPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEILHOMY
IPUHATHIO IPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYALUsX, CBSI3aHHBIX C BEILECTBAMM M UX
PUMEHEHUEM;

dopmupoBaHue y o0O0y4aromuXcs KIOYEBbIX HAaBBIKOB (KIIOYEBBIX KOMIETEHIMH), HMMEIOLINX
YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3iIM4YHBbIX BHJOB JESATEIHHOCTH: PEIICHHs MPOoOJieM, MOKMCKa, aHalu3a |
00paboTku HHpOpMaALMK, HEOOXOAMMBIX Ul MPUOOPETEHMs OIbITa JESATEIbHOCTH, KOTOpas 3aHUMAaeT
BRXHOE MECTO B MO3HAHUM XUMHH, a TaKXKe IS OLEHKH C TO3UIHUHA HKOJOTHYECKON Oe30MacHOCTH
XapakTepa BIMSHUSA BEIECTB U XUMUYECKUX ITPOLECCOB Ha OPraHU3M Y€JI0BEKa U MPUPOIHYIO CPELY;

pa3sBUTHE TI03HABATEIIbHBIX HWHTEPECOB, MHTEIUICKTYAJIBHBIX M  TBOPUYECKHUX CIOCOOHOCTEH
00yJaroIuxcs: CHOCOOHOCTH CaMOCTOATENBHO NMPUOOPETaTh HOBBIE 3HAHMS 10 XMMHUU B COOTBETCTBUU C
KU3HEHHBIMHU MOTPEOHOCTSIMH, UCIOIH30BATH COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA U
aHanu3a y4eOHON M Hay4yHO-IIONYJIIPHOM HH(OpMAIIMM XUMUYECKOTO COAEP KaHUS;

dopmupoBaHHe M pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHHUHU U TPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y OOydYaromuxcs YOexJEHHOCTH B TI'YMaHMCTHYECKOM HAINpaBIE€HHOCTH XUMHH, €&
BRXHOH pOJM B pElmICHHH TIJIOOANTBHBIX MPOOJIEM PpalMOHAIBHOTO IPHPOJIOTIONF30BAHUS, IOTIOITHEHUS
9HEPreTUYECKUX PECYpCOB U COXPAaHEHUs PUPOJIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeXKHOTO
OTHOIIEHHS K MPUPOAE U CBOEMY 37I0POBBIO, & TaKXKe MPHUOOPETEHHS ONBITA MCIIOIB30BAHMS TTOY4EHHBIX
3HAHUH JUISl IPUHATHUS TPAMOTHBIX PEIICHUI B CUTYalUsX, CBI3aHHBIX C XUMHUUECKUMHU SBJICHUSIMU.

B yuebHOM 11aHe cpemHero oOmero oOpazoBaHHs MpeaMeT «XUMUs» 0a30BOTO YpOBHS BXOIUT B
coCTaB NpeaMeTHOM obsactu «EcTecTBeHHO-HAyYHbIE IPEIMETHI».

OO01iee yuciIO 4acoB, OTBEAEHHBIX U1 M3YyY€HUs XMMHUHU, Ha 0a30BOM YpPOBHE CpEIHEro oOLIero
obpasoBanusi, cocrabisgeT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34 gaca (1 yac B
HEJICTTIO).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKAA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHuyeckoll XuUMHUU: €€ BO3HHUKHOBEHHE, Pa3BUTHUE M 3HAUYECHHUE B IIOJIyYEHUU HOBBIX
BEILIECTB U MarepualioB. Teopusi CTpoeHUs OpraHMYecKkux coenuHeHuid A. M. BytiepoBa, €€ OCHOBHBbIE
nojoxenus. CTpyKTypHble (OPMYIIBI OPTaHUYECKHUX BEIIECTB. I OMOIOTHS, H30Mepus. XUMHUECKas CBSI3b B
OPraHWYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[lpencraBienne o Kiaccu(UKAMU OpPTaHUYECKUX BemlecTB. HoMeHkiaTypa OpraHHYecKuX
COCIMHEHUIN (cucTeMaThyeckas) M TPHUBUAIbHBIC Ha3BaHUS BaXKHEUIIMX MPEJCTaBUTENICH KJIaccoB
OpPraHMYECKUX BEILECTB.

DKCrepUMEHTAIbHBIE METO/Ibl U3yUEHUS! BEUIECTB U MX MPEBpAIllEHUI: 03HAKOMJICHHE C 00pa3lamMu
OpraHMYECKUX BEIIECTB U MaTepuajiaMHd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB,
HAOJIO/ICHUE M ONHUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BELIECTB MpHU
HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yri1eBogopoabl

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKHUH psia. MeTaH u 3TaH — mpocTeiliine npecTaBUTeNn
aJNKaHOB: (PU3MUYECKHUE M XMMHUUYECKHE CBOMCTBA (PEaKkIMU 3aMEeIEHUS] U TOPEHHUs), HAaXOXKACHUE B MIPUPOJIE,
[I0JIyY€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUW pAd. OTWIEH W HNPONWIEH — MNpOCTeHIIne
NPEJCTaBUTENN AJIKEHOB: (PU3MUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIUU TUAPUPOBAHMS, TaJIOTCHUPOBAHUS,
TUpaTaliy, OKUCICHUS U TIOJTUMEPU3AIINHN ), TIOTYYCHHE U TPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merwnOyraaueH-1,3: crpoeHue, BaXHEWIIHNE XUMHUYECKHE CBOWCTBA
(peakuus nmonuMepusaiun). [lomyuyeHue CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOIMYECKMH psiA. AleTuieH — npocTerimii
MPE/ICTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHEe U XUMUUYECKUE CBOMCTBA (peaKkIuu TUIPUPOBAHHS,
raJIOr€HUPOBAHMUS, THIpaTalluy, TOPEHHUS ), TOJIYyUEHHE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoenue, pu3nuecKkue 1 XMMUYECKHe CBOIMCTBA (peaKlMy TajloreHupOBaHMs
U HUTPOBAHUS), IMOJIyueHUE U NpuMeHeHue. Tonyon: cocmas, cmpoenue, ¢husuyeckue u Xumuueckue
ceolicmea (peakyuu 2ano2eHuposanus U HUMpo8auus), noayiuenue u npumenerue. TOKCUYHOCTb apeHOB.
['enernueckas cBsA3b MEXKAY YIIIEBOJOPOIaMHU, IPUHAJUIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

[TpupoaHble HCTOYHUKH YIIeBOAOPOAOB. [IpupoaHsblii ra3 u nonytHele He(TsHbIE Ta3bl. HepTh 1 €
npoucxoxjaenrne. CrnocoObl nepepaboTku HEPTH: NMEPEeroHKa, KPEeKUHT (TepMUUECKHM, KaTaIUTHYECKHIl),
nupoinu3. [IponykTsl nepepaboTku He(TH, UX TPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B ObITy. KameHHbIH yroib
U TIPOAYKTHI €r0 MepepabdoTKH.

OKcrepUMEeHTaIbHbIE METOBI U3yUEHHsI BEILECTB M UX IMPEBpAIIeHUI: 03HAKOMIIEHHE C 00pa3laMu
IIacTMacc, KaydyykoB M pe3uHbl, Koiekuuun «Hedpts» u  «Yromp», MOAETUPOBAHUE MOJEKYI
YIJIEBOAOPOAOB U TaJOr€HONPOU3BOHBIX, NMPOBEACHUE NPAKTUUYECKOM pabOThl: MOJIy4YEHHE STHIIEHA U
M3yYEHHE €TI0 CBOMCTB.

Pacuérnbie 3agayu.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOIO
BEIIECTBA WJIM MPOJYKTAa PEAKIMU IO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HMCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs!

[IpenenbHble OHOATOMHBIE CHUPTBHL. MeETaHON M 3TaHON: CTpOeHHE, (PU3UYECKHEe M XUMHUYECKHE
CBOMCTBA (peakIy C aKTUBHBIMU MeTaJJIaMH, TaJIor€HOBOAOPOaMH, TOPEeHKE), TpuMeHeHue. Bogopoausie
CBSI3M MEXIY MOJIEKyJIaMH CIUpTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHbI€ CIUPTHL. OTUICHIVIMKONb M TJIUIEPUH: CTPOEHHUE, (PU3MUECKHE U XHUMHUYECKHE
CBOICTBa (B3aMMOJEICTBHE CO IIETOYHBIMM MeETa/lslaMH, KadeCTBEHHas peaklMss Ha MHOTOaTOMHBIE
cnupThl). JlelicTBUE Ha OpraHu3M uenoBeka. [IpuMenenue riuunepruHa u STUICHIJINKOJIS.




®deHoy1: CTpOeHWE MOJCKYNbl, (U3NYECKUE ¢ XHUMHUYECKHE CBOWCTBA. TOKCMYHOCTH (eHoa.
[Ipumenenue peHomna.

Anpaeruabl U kemowusi. DopmanmpAerui, areTanbleruil; CTpoeHue, (U3NYecKue U XHUMHUYECKUE
CBOWCTBA (PEaKIIMK OKHCICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKLIMH ), IOJTYYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCYCHasl KUCJIOTBI: CTPOEHHE,
¢u3nueckne U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME Ui Kiacca KUCIOT, peakius 3Tepu(HKaiun),
nojiyueHue u npuMmenenue. CTeapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEJICTABUTEIH BBICIINX KapOOHOBBIX
KHUCII0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILIEE AEHCTBUE.

CrnoxHble >(QHUpbl KaKk MPOU3BOJHBbIC KAPOOHOBBIX KHUCIOT. ['MAponn3 CIOXKHBIX 3QHUpoB. Kupsbl.
I'mpponus xupos. [IpuMeHnenne xxupoB. bruosornueckas posb KUPOB.

VYrneBoapl: cocTtaB, Kiaccuukanus yrieBojoB (MOHO-, OU- U monucaxapuzabl). [nmokoza —
NPOCTEHIINKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYIBI, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA
(B3ammoperictBue ¢ ruapokcugoMm wmeau(ll), okuciaeHne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TJIOKO3bI), HAXOXJIEHHE B IPHPOJE, NMPUMEHEHHE, OMOJIOTHYEeCKas pPOJb.
®orocunres. PpykTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u nemironosa kak npupoHsle noiaumepsl. CTpoeHue Kpaxmaia U Heloi103bl. Puznyeckue
U XUMUYECKUE CBOMCTBA Kpaxmalia (TUAPOIIN3, KaueCTBEHHAs PEaKILIUs C HOJIOM).

OKCHepUMEHTAJIbHBIE METO/Ibl U3yYEHUS! BELIECTB U UX IPEBpALICHUI: NpOBEACHNUE, HAOII0IEHNUE U
OIKCaHNE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB
(oxkucnenue srtaHona okcugoMm Meau(ll)), MHOroaroMHBIX CHHPTOB (B3aMMOJEHCTBHE IUIMLIEPUHA C
ruapokcuaoM wmeau(ll)), ampmeruoB (OKMCIEHHME aMMHAYHBIM pacTBopoM okcuiaa cepebpa(l) u
rugpokcugom wmenu(ll), B3amMoneicTBHEe Kpaxmajga C HOIOM), NHPOBEIEHUE TPAKTHUYECKOW paboThI:
CBOICTBa pacTBOpa YKCYCHOM KHCIIOTBHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHMYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOIO
BEIECTBA WJIM NPOAYKTAa pEakUUU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOIHBIX
BEIIECTB UM MPOJAYKTOB PEAKIIHH).

A3oTcozepikaliie OpraHn4ecKie CoeIMHEHNUS.

AMUHOKHUCIOTHI Kak aMm(oTepHble opraHudeckue coequHeHusi. Guznyueckue U XMMHUYECKHe CBOMCTBA
aMUHOKUCJIOT (Ha IpUMepe MMIMHA). bruonornyeckoe 3HaueHUe aMUHOKUCIOT. [lenTupl.

benku kak mpupoaHble BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBUuHas, BTOpUYHAs M TPETUYHAS
CTPYKTypa OeNKOB. XMMHUUYECKHE CBOMCTBA OEJKOB: THUAPOJIN3, JEHATYpallUs, KAUYeCTBEHHBIC PEAKIMU Ha
OemnKu.

OKCHepUMEHTAJIbHBIE METO/bl M3Yy4YEHHs BEIIECTB M MX IPEBpAIICHUI: HAOJIOJIEHUE U OIUCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IHATypalusi OEIKOB IIPU HArPeBaHUU, LIBETHbIE PEeaKIIUN OEJIKOB.

BbicokomoiiekyasipHbIe COeJUHEHUS

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3B€HO, CTENEHb [OJIMMEpPHU3alluu, CpelHsAs MoJeKylsipHas Macca. OCHOBHBIE METOIbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEJUHEHNH — NOJIMMEpH3alts U MOJIUKOHIEHC AU

OKCepUMEHTAJIbHbIE METO/Ibl U3yYEHHUS BELIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pasliaMu
HNPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanusi MEXIpeIMETHBIX CBsi3ed NpU HU3ydyeHMM opraHuyeckod xumuum B 10 kimacce
OCYIIECTBIISIETCSl Yepe3 HCIOJIb30BaHUE Kak OOLIMX €CTECTBEHHO-HAyYHBIX MOHSTHUN, TaKk M TOHATH,
SIBIISFOLIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHHUE, HAYUHbIN (aKkT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIIU3,
CHHTE3, KJaccu(UKaIus, NepUoINIHOCTb, HAOII0IeHIEe, U3MEPEHUE, IKCIIEPUMEHT, MOACTHUPOBAHHUE.

®duznka: mMatepusi, SHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPreTUUECKUN YPOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3MUECKUe BETMYUHBI M €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusM, 6uocdepa, 0OMeH BelIecTB B Opranusme, poTocuHTe3, OMOJOTHUYECKH
aKTUBHbBIC BellecTBa (O€IKH, YIIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTIINBO, PECYPCHI.

TexHONOTMs: MUIIEBbIE MNPOAYKTHl, OCHOBBI PAllMOHAJIBHOIO IHTAHHs, MOIOLIUE CPEICTBa,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpPUaIbl U3 HCKYCCTBEHHBIX U CUHTETHUYECKHUX BOJIOKOH.



11 KUIIACC
OBILIASA N HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHHU

XUMHUYECKUH dJeMeHT. AToM. Slnpo aToma, W30TOMBL. DJIEKTPOHHAs O00JI0YKA. DHEPreTUYECKUE
YPOBHH, TIOJyPOBHU. ATOMHBIC OpOUTaIH, S-, P-, 0- yteMeHTb. OCOOCHHOCTH PacIpeIe/ICHUS 3JICKTPOHOB
10 OpOUTANISIM B aTOMAaxX 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypaIusi aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepmonnueckas cucreMa xumuueckux sieMeHToB JI. M. Menneneesa.
CB43b nepuoInueckoro 3akoHa u Ilepuoguyeckoil cuctembl xuMudeckux sieMentoB Jl. M. MenneneeBa ¢
COBPEMEHHOI TeOpHeil CTPOCHUSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX UMHU MPOCTHIX W CJOXKHBIX BELIECTB MO TPYINIaM MU MepuojaaM. 3HaueHUEe MepPHOJUYECKOro
3aKOHA B Pa3BUTUM HAYKH.

Crpoenue BemecTBa. XUMHUYECKasi CBSI3b. BUABl XMMHUYECKOW CBS3M (KOBAJIEHTHAs HEMOJSpHAs U
NOJISIpHAs, WMOHHAs, MeTajUindyeckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XHUMHUUYECKOW CBSI3U
(oOMEHHBIE M JOHOPHO-aKUENTOpHBIM). BomoponHas cBs3b. BameHTHOCTh. DNEKTpOOTPUIATETHHOCTb.
Crenens okucieHus. MIoHbl: KaTHOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsI. 3aKOH IMOCTOSIHCTBA COCTaBa BEILECTBA.
THunbl KPUCTATIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAINIMYECKON PEILIETKH.

[TonsiTue o qucnepcHeIx cucreMax. VICTHHHBIE U KOJIOMAHBIE PacTBOPbl. MaccoBas /1011 BELECTBA B
pactBope.

Knaccudukanus Heopranuueckux coeAuHeHud. HomeHkiaTypa HEOpPraHWYecKUX  BEIECTB.
I'eneTnyeckas CBsi3b HEOPraHUUECKHUX BEIIECTB, MPUHAUICIKAIIUX K PA3TUIHBIM KJIACCaAM.

Xumuyeckas peakuus. Knaccudpukanus XUMHUUECKUX peaklUUid B HEOPraHUYECKOW U OpraHMYEcKOi
XUMHUHU. 3aKOH COXPAHEHUSI MAaCcChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUSI YJHEPTUU TIPU XUMUYECKUX
peakuusX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOparumble peakiuu. XUMHUYECKOE
paBHOBecue. PaKkTOPbI, BIUAIOIINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Tpunuun Jle [latense.

OnekTponuTrueckas auccounanus. CuiabHble U ciadbie AeKTpoiauThl. Cpena BOAHBIX PacTBOPOB
BEILECTB: KUCasl, HEUTpaabHas, IIeJI0YHAsl.

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

DKCHepUMEHTAIbHBIE METOJIbI W3YYEeHHs BEIIECTB W HMX TMpPEBpallleHUui: JeMOHCTpaIus TaOJuIl
«llepmognueckas cucrema xumuyeckux osnemeHtoB JI. WM. MengeneeBay, wu3ydeHue MoAeENEH
KPUCTAITMYECKUX PEIIETOK, HAONMIOIEHHE M OMUCaHHe JIEMOHCTPAIIMOHHBIX M JIaDOpaTOPHBIX OIBITOB
(pa3yioxeHue MepoKCuia BOJIOPOIa B MPUCYTCTBUM KaTalu3aTopa, OMpEAesIeHUe CPe/lbl paCTBOPOB BEIIECTB
C TTOMOIIBI0 YHUBEPCATLHOTO WHANKATOPA, PEaKIIMK HOHHOTO 0OMEeHa), TPOBEJCHHE MPAKTHUECKO padoThI
«Bnusiaue paznuvHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIun».

Pacuérnble 3agayu.

Pacuérel o ypaBHEHUSIM XUMHUECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMHUYECKHE PACUEThI, PACUETHI C
MCIIOJIb30BAHUEM TMOHATHS «MACcCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilonoxxenue HemeraiuioB B Ilepuonnueckoin cucreme xumuyeckux siaemeHToB /I, U.
MenpeneeBa M OCOOEHHOCTH CTpPOEHHs aTOMOB. Du3MYECKHe CBONCTBA HEMETAJUIOB. AJUIOTPOMHS
HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XWMHUYECKHUE CBOMCTBA BAaXHEHITMX HEMETAJUIOB (TAJIOTEHOB, CEphl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHUS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U X COECUHEHUM.

Meramibl. [lonoxenue wmertamioB B Ilepuonnueckon cucremMe xumudeckux syemeHTtoB /[l U.
MenneneeBa. OcoOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YEK aTOMOB MeTaioB. O0mue Quznueckue
cBoicTBa MeTa/uoB. CIlaBbl METAJIJIOB. DIEKTPOXUMHUUYECKUH psiJl HAMIPSKEHUN METaJlIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIIMX METAUIOB (HATPHM, KWW, Kaablli, MarHUH, aJIOMUHHM, ITUHK,
XpOM, JKeJ1e30, Me/Ib) U UX COCTUHECHUH.

O61ure criocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHKE.



OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB W HX IPEBPAILEHUH: H3Y4YCHHE KOJICKIUU
«MeTaymuibl U CIJIaBbl», OOpa3lOB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAJBbHBIX 3ajad, HAOMIOJCHUE H
ONKCaHHE JEMOHCTPALIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aMMOJAEHUCTBUE T'MIPOKCHAA AITIOMHUHUS C
pacTBOpaMu KUCIIOT U LIEN0YeH, KAUECTBEHHBIEC PEAKIIMY Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaun.

Pacuérel mMaccel BemiecTBa Wi 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIIH
00BbEMY OJIHOTO M3 YYacTBYIOLIMX B PEAaKLUU BELIECTB, pacuéTbl Macchl (00bEMA, KOIMYECTBA BEILECTBA)
IIPOJIYKTOB PEAKLIUH, €CIIU OJTHO U3 BEILIECTB UMEET IIPUMECH.

XHuMHA U KU3Hb

Posib xuMuu B 00eCrieYeHUH HKOJIOTHYECKOM, YHEPTETHUECKON U MUIIEBOM 0€301MacHOCTH, Pa3BUTHH
MeauIMHbL. [[oHATHE 0 HAYyYHBIX METOAAX IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLU.

[IpencraBienus 00 OOIMMX HAYYHBIX MPUHIIUIIAX POMBIIUIEHHOTO MOTYYCHU S BAXKHEHUIITNX BEILIECTB.

YenoBek B MUpE BEIECTB U MATEPUAJIOB: BAXKHEUIINE CTPOUTEIBHBIE MaTepUallbl, KOHCTPYKLMOHHbIE
MaTepuallbl, KPACKHU, CTEKJIO, KEPAMHUKA, MAaTEPHUAJIbI JUIs 3JIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U
MHUHEpaJIbHbIE YI00peHHUsL.

XuMHUS M 30POBbE YEJIOBEKA: IPABWJIA HCIIOJIB30BAHUS JICKAPCTBEHHBIX IIPENaparoB, IIPaBUIIA
0€30I1aCHOT0 MCII0JIb30BaHUS IIPENapaToB ObITOBON XUMHU B IOBCEAHEBHOM KU3HMU.

MexnpeameTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsi3ed NpU M3ydyeHHM oOliei u Heopranuueckoi xumuu B 11 kiacce
OCYILECTBIISICTCS 4epe3 HCIIOJIIb30BaHNE KaK OOIMIMX €CTECTBEHHO-HAyYHBIX IOHATHH, TaK W TOHATHH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO0me ecTecCTBEHHO-HAy4YHBIC MOHATHS: HAyYHBIH (PaKT, rUMOTe3a, 3aKOH, TEOPHUs, aHATIN3, CHHTE3,
KJaccu(uKanus, NepuoAnIHOCTb, HaOII0IEHUE, SIKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE, SIBIICHUE.

®usuka: Marepus, OHEprus, Macca, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUI YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKHE BETMUMHBI M SAMHUIBI UX U3MEPEHUS, CKOPOCTb.

Bbuonorus: kinerka, opraHusM, sKocucTema, ouocepa, Makpo- U MUKPO3JIEMEHThl, BATAMUHbBI, 0OMEH
BEILECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, FOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomoruss: XUMHUYECKas IMPOMBIIUIEHHOCTb, METaUIypIrusi, IPOU3BOACTBO  CTPOUTEIbHBIX
MaTepHajoB, CEIbCKOXO3SIMCTBEHHOE MPOM3BOJCTBO, MHINEBAs IMPOMBIIUIEHHOCTh, (apMaleBTuiecKas
IIPOMBILIUIEHHOCTh, ITPOU3BOJCTBO KOCMETHYECKHX IIPENaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHUaIOB, YIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS OOYYAIOIIMMHCS TMPOTPaAMM
cpenHero o0miero oopazoBanus (JINYHOCTHBIM, METANPEAMETHBIM M MpeAMETHbIM). HayuHo-MeToanueckoit
OCHOBOM JUIsl pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOTpaMM CPEIHEro o0IIero oopazoBaHus
SBIISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B coorBercTBHU C CUCTCMHO-JACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB
OCBOGHHUSI TMpeAMeTa «XHMHUS» Ha YpPOBHE CpEIHEro ooOmero o0pa3oBaHUs BBIJACIEHBI CIEAYIOIINE
COCTaBJISIONIHE:

OCO3HAaHHE OOY4YalOIIMMHUCS POCCUHCKOM TpaXJaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHHIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTMYHOCTA HA OCHOBE KJIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPaIuIUil 0a30BOI HAYKU XHUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSl PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYILIUMU IIEJIOCTHON CUCTEME XMMHUECKOro 00pa30BaHMs;

HAJIMYUEC MPAaBOCO3HAHUA SKOJIOTHYECKOU KYJbTYPBI H CHOCO6HOCTI/I CTaBUTb HCJIM WU CTPOHUTH
JKU3HEHHBIC IJIaHbI.

JIngHocTHBIE PE3YIbTATBl OCBOCHHA IIPCIAMETA «XuMUs» JOCTUTaOTCA B C€IAUHCTBEC y‘-IG6HOﬁ u
BOCIUTATEIbHON NIEATEIHbHOCTH B COOTBETCTBHH C T'YMAaHUCTHYECKHMH, COLMOKYIBTYPHBIMU, TyXOBHO-
HPAaBCTBCHHLIMU LECHHOCTAMU U UACATIAMU pOCCHfICKOI‘O rpax1aHCKoro 06HICCTBa, IIPHUHATBIMU B O6HI€CTB€
HOpPMaMu U TpaBHJIAMU MOBEICHHUS, CIHOCOOCTBYIOIIMMHU MPOIECCAM CAMOIO3HAHUS, CAMOPAa3BUTUS U
HPAaBCTBCHHOI'O CTAHOBJICHUA JINYHOCTH O6yanOHIHXCﬂ.

JIndHOCTHBIE pE3yabTaThl OCBOCHUS TMpeaMeTa «XHUMHUS» OTpPaxarT CHOPMUPOBAHHOCTH OIIBITA
II03HABaTEIbHON U HpaKTHHGCKOﬁ ACATCIIBHOCTU 06yan0n1cha o pcajiu3aluu IPHUHATBIX B 06IIIGCTB6
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kI1aHCcKOro BOCIIUTAHUS

OCO3HaHUS O0YYaIOMIMMHCA CBOUX KOHCTHTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEHHUS K 3aKOHY U
MIPABOIIOPSIIKY;

MPEJICTABICHUS O COIMATBHBIX HOPMaX M MpaBUIaX MEXINYHOCTHBIX OTHOIIEHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATENHOCTH MPU CO3JaHUHM y4EOHBIX MPOEKTOB, PELICHUU
yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M MPUHMMATh MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMeHTbl JIPYTUX IpHU
aHaJIM3€e Pa3IUYHbIX BUJIOB YU€OHOU NESTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;

YBAXXCHUA K IMPOHCCCY TBOPYECTBA B oOiactu TCOPHUU M TIPAKTUYCCKOro IMPHUMCEHCHUSA XHUMHHU,
OCO3HAaHUS TOTO, YTO AOCTHIKEHHMSI HAyKH €CTh pe3yNbTaT [JIMTENbHBIX HAOTIOJACHUN, KPOMOTIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSIHHOI'O TPpyda y‘-IéHBIX " MPAKTHUKOB;

MHTEpeca U TO3HaBAaTEIbHBIX MOTHBOB B MOJIYYEHHWU U TOCIEAYIOIIEM aHamu3e HHQOpMalHuu O
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTE€UYECTBEHHOU XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBCHHOI'O CO3HAHUs, STUYCCKOT'O IMTOBEACHN,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MM, CBSI3aHHbIE C XHMHYECKUMHU SIBICHUSMHU, W TNPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HA MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTU OIICHUBATH CBOE MOBEJACHHUE U TOCTYNKU CBOUX TOBAPHILEH C MO3UIUN HPABCTBEHHBIX U
IMPaBOBBIX HOPM U OCO3HAHUEC HOCJ'IeI[CTBI/Iﬁ OTUX MMOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 37I0pOBOr0 W O€30macHOr0 0Opasza KW3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;



coOroIeHHsT TIpaBuil O€30MacHOTO OOpaIlleHUs C BEIIECTBAMHU B OBITY, IMOBCEIHEBHOW >KM3HU U B
TPYAOBOM JESATEIBHOCTH;

MOHUMAaHUS IICHHOCTH TPaBWJI HWHAWBUAYATbHOTO M KOJUIGKTHBHOTO O€30MMacHOr0 TOBEACHHUS B
CUTYaIHUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICICTBUA W HEMPHUATHSA BPEAHBIX MPUBBIUEK (YMOTPEOJICHHS aKOTOJIs, HAPKOTHUKOB,
KYpEHHUs);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIICIOBATEILCKON JEITeIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JICATCILHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacCTHE B PELICHUHU MPAKTHYECKUX 3aJ]1a4 COLIMAIIbHOW HAMpPaBIEHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO Tpodeccuii pa3audHOro pojia, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHUS MTPEAMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM €SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIbHOW TpaeKTOpuH OOpa3oBaHus, Oymymien
npodeccuu W peanm3aliil COOCTBCHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11€7IECO00Pa3HOT0 OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIISCTBOBAHHS JKU3HH Ha
3emuie;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHYECKUX MPOIECCOB
Ha COCTOSIHME MPUPOIHON U COLUAIIBHOU CPEJIbL;

OCO3HAHUs HEOOXOJWMOCTH HCIIOJb30BaHUS JOCTIKEHWW XHUMHHM JUIS PEIICHUS BOIPOCOB
palMoOHAIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HENpPUSITHUSI JIEHCTBUM, MPUHOCIIIUX BPEI OKPYXAlOMIeH NPUPOTHONU cpene, yYMEHHs
MIPOTHO3MPOBATh HEOJIATONPHUATHBIE OSKOJIOTHYECKHE TIOCICICTBUS TPEANPUHAMAEMBIX JICHCTBUH U
MpeaoTBpaniaTh ux;

HaJUYMs Pa3BUTOTO DKOJOTMYECKOTO MBIIIJICHUS, SKOJOTHUUECKOU KYJIbTYpPbI, OMBITA JESITEIbHOCTH
9KOJIOTHYECKON HANpaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMM B TIO3HABATENbHON, KOMMYHUKATUBHON
U COLMATbHON MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSITH UCOJIOTHH XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
00IIECTBEHHON TIPAKTHUKH;

MOHUMAHUS CTeU(PUKA XUMHUM KaK HAYKH, OCO3HAaHMs €€ poiu B (OPMUPOBAHUH PAIIMOHATIHEHOTO
HAyYHOTO MBIIICHUS, CO3JaHUM IIETIOCTHOTO TPEJCTAaBICHUS 00 OKpYXKaIoIeM MHUpPE KaKk O €IMHCTBE
NPUPOJBI U YEJIOBEKA, B TMO3HAHWUU NPHUPOIHBIX 3aKOHOMEPHOCTEM M PEIICHUH MpOOJieM COXpaHEHUS
MPUPOJHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUM IS COBPEMEHHOW IMBWJIM3AIMH: B €€
T'YMaHHUCTUYECKOW HAIpPaBIEHHOCTH U BaXKHOW pONM B CO3JaHUM HOBOM 0a3bl MaTepHalbHON KYIbTYpHI,
peltieHur TJIOO0ANBHBIX TPOOJIEM YCTOMYMBOTO DPA3BUTHUSI UYETOBEYECTBA — CHIPHEBOM, IHEPTrEeTUUYECKOH,
MUIIEBOM M JKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYEHUH YCIOBUN YCIEIIHOTO
TPY/la ¥ SKOJIOTHYECKHA KOM(POPTHOM KM3HU KAKIOTO WiieHa 00IecTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTHU: MOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS, HUCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HWCIOJB30BaTh IMOJy4yaeMble 3HAHUS I aHAIM3a W OOBSICHEHUS
SIBJICHUW OKPYXKAIOIIer0 MHUpa W TMPOUCXOMANMX B HEM H3MEHEHHWH, YMEHUs JenaTh OOOCHOBAHHBIE
3aKJTIOYEHHS Ha OCHOBE HAYYHBIX (PAKTOB M WMEIOIMIUXCS JAHHBIX C IIEJBI0 TOTYYSHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENFHO HCIOJIb30BaTh XMMHUYECKHUE 3HAHUS [UIs pelieHus mpolieM B
pealbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MMO3HAHUIO U MCCIICIOBATEIHCKOMN JACATEIHHOCTH,

TOTOBHOCTH U CHOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO, K aKTHUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUHM TI0 XUMUU B COOTBETCTBUHU C KU3ZHEHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHATHLHON AeSITETbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI



MertanpeamMeTHble pe3ylbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « XUMMHUs» Ha YPOBHE CPEIHETO O0IIero
00pa3zoBaHMs BKIIOYAIOT:

3HauUMMbIe  UIS  (OPMHUPOBAHHS ~ MHPOBO33PEHHSI  OOYYAIOIIUXCS  MEKTUCIUIUIMHAPHBIE
(MEeXMpeaMeTHbIe) OOIeHayYHbIe TIOHSATHS, OTPAKAMIIME IEJOCTHOCTh HAyYHOM KapTHHBI MHUpa U
crienupuKy METOJOB TO3HAHMS, MCIOJIb3YEMbIX B ©CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, dHEPTHS,
SIBJICHHE, TIPOIECC, CHUCTEeMa, HaydHbIH (akT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCalIbHbIC Yy4eOHBbIC JeHCTBHs (MO3HABaTElIbHBIE, KOMMYHHMKATHUBHBIC, DETYJISATHBHBIC),
obecnieunBaromue (opmupoBaHue (DYHKIMOHAIBHONH TpPaMOTHOCTH U COLUAIBHOW KOMIICTCHIIUU
00yJaromuxcs;

CIIOCOOHOCTh O0YUAIONIUXCSI MCIIOJIB30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKIEC
3HAHWS ¥ YHUBEPCAJIbHBIC yUeOHBIC IEHCTBHS B TI0O3HABATEIILHON U COIIMAIbHON MTPaKTHKE.

MeranpenmeTHbie PE3YIbTATHI OTpaXkaroT OBJIAJICHHC YHHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICUCTBUSIMHU.

OBgi1ajieHHe YHHUBEPCAJIBLHBIMU Y4eOHBIMH NM03HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOrnYecKue e cTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEeNATh eI JCATCIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX JTOCTHXKCHHS, COOTHOCHUTH
PE3YIIBTATHI JISATEIIBHOCTH C MTOCTABIICHHBIMH LIEJISIMU;

HCIIOJIB30BaTh MPU OCBOCHUHW 3HAHUU MPHUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH XapaKTEPHBIC
MPU3HAKW TIOHSITHA W YCTAHABIMBATHL WX B3aWMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IMOHSATHS IS
O0OBSICHCHUS OTJICTbHBIX (DAKTOB U SIBJICHUH;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(UKAIIMK BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEK/Y U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE pacCyXJcHHUsS (MHIYKTUBHBIC, JCIYKTUBHBIC, 1O aHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B PACCMAaTPUBACMBbIX SIBICHUAX, (POPMYITUPOBATH BBIBOJIBI U 3AKITIOUEHUS;

NPUMEHSTh B TPOIECCE TO3HAHMS, HCIOJIb3yeMble B XMMHH CHUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH,
npeoOpa3oBhIBaTh MOJICIBHBIC IPEACTABICHUS — XUMHUYECKMA 3HaK (CHMBOJ) 3JIEMEHTA, XHMHYECKast
dbopMyiia, ypaBHCHHE XUMUYCCKOW PEAKIMH — MPH PEIICHUU YU4eOHBIX MO3HABATEIBHBIX U MPAKTUICCKHUX
3a/1a4, TPUMEHATh Ha3BaHHbIC MOJENbHbIC MPEJICTABICHUS MJIsS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy9aeMbIX BEIIECTB M XUMUYCCKHUX PEAKIIHM.

2) 0a3oBbIe HUCCIeA0BaTENIbCKUE 1eliCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWS BEIIECTB U XUMHUYCCKUX PEAKITUI;

dbopMynupoBaTh LENH M 3a/la4ll HCCIENIO0BaHUS, MCIOJIb30BaTh TMOCTABICHHBIE M CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS W OCHOBBI JUIsI (JOPMUPOBAHUS TUTIOTE3BI
0 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQJICTh HABBIKAMHU CAMOCTOSITSIIBHOTO TUTAHUPOBAHMS M TIPOBEJACHUS YICHHUECKUX IKCIICPUMEHTOB,
COBEpIICHCTBOBATh YMEHHUS HAONIOaTh 3a XOJOM TMPOIecca, CAMOCTOSTEIhHO TMPOTHO3UPOBATH €ro
pe3ynbrar, (GOpMyJIMpPOBaTh OOOOIICHWS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3yJbTaTOB
HCCJIETOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJIETAHHON paboTe;

PHOOpPETaTh OIBIT YYCHHUYECKOW WCCICIOBATEIBCKOW W TPOSKTHOH JIEATEIBHOCTH, IPOSIBIISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHMs] MPaKTUYeCKUX 3ajad,
MIPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS.

3) paborta ¢ nnpopMmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHWKAX WHpopManwu (HayIHO-TIONYJISpHAS JHTEepaTypa
XUMHYECKOTO COJIepKaHus, CIpaBOYHBbIE TOCOoOUs, pecypchl MHTepHeTa), aHaau3upoBaTh HH(OPMAIINIO
pa3sIUYHBIX BHJOB UM (OPM TPEIACTABJIICHUS, KPUTHUYCCKH OIEHUBATH €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTH;

(GbopMyIUpOBaTh 3ampPOChl M TPUMEHSATh Pa3IUYHbIC METOIBI NMPHU IMOWCKE W 0TOOpe HWH(OpMAIHH,
HEOOXOIUMO TSI BRITIOTHEHUS Y4eOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

PHOOPETaTh OMBIT UCIOIB30BaHUS HH()DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO (opMy mpenctaBiieHus nHGoOpMauu (cxembl, Tpaduku,
JMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCTIOJIB30BaTh HAy4YHBIH SI3bIK B Ka4eCTBE CPEICTBA MpPHU paboTe ¢ XUMHUYECKOH WH(pOpMAaIHei:
NPUMEHSTh MEXIpeAMeTHbIC ((pHU3uMUeckrne ¥ MaTeMaTUYeCKHWEe) 3HAKH ¥ CHUMBOJBL, (OPMYIIBL,
abOpeBHaTyphl, HOMEHKIIATYDY;

HCIIOJIb30BATh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.

OBJiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOW TEMBI B X0JI¢ JUAJIOTa W/WJIA TUCKYCCUU, BHICKA3hIBATh
ujed, GopMyIMpoOBaTh CBOM MPEIOKECHUSI OTHOCUTEIILHO BBIIOJIHEHHSI ITPEUIOKEHHON 3a]1auy;

BBICTYNIaTh C  TIPE3CHTAllMel  pe3yabTaTOB  IMO3HABATEIBHOW  JIEATEIILHOCTH,  IOJTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIMOJIHEHUH XHUMHYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI IO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, pEATH3AIUU YIeOHOTO MPOCKTa U
(GOopMyITHPOBaTh BBIBOJIBI IO PE3yJIbTaTaM IPOBEIEHHBIX UCCICIOBAHUN ITyTEM COTJIACOBAHUS MO3UIMI B
X0/J1e OOCYKACHHS 1 0OMEHAa MHEHUSIMU.

OnJiaieHNe YHUBEPCAJIBHBIMH PeryJIssTHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYLIECTBISATH CBOIO MO3HABATEIBHYIO JCSTEIBHOCTD, ONpeesss eé
e M 3aJla4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOJUMOCTH KOPPEKTUPOBATh IMPEIIaracMblii aIrOpUuTM
NEHCTBUI TIpH BBIMOJIHCHUH YYEOHBIX M HCCIICOBATEILCKUX 3a/ad, BeIOMpaTh Hambosee 3PPeKTUBHBIM
CIoco0 MX PEHICHUs C YUETOM MOITYYCHHUSI HOBBIX 3HAHUW O BEIIECTBAX U XUMHUECKUX PEAKIIUSX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHHOCTHA HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs» OTpa)karoT:

c(OPMHPOBAHHOCTb MPEJCTABICHUH O XMMHUYECKONH COCTABJIAIOIIEH €CTeCTBEHHO-HAyYHOH KapTHHBI
MHpAa, POJIM XUMHUH B TIO3HAHUH SBJICHUI MTPUPOJIBI, B (POPMHUPOBAHUN MBIIUICHHS M KYJIbTYPbI IMYHOCTH, €&
(YHKLIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOW JJsi pelleHHs NPAaKTUYECKUX 3aJad M HSKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpeie;

BIQJICHNE CHUCTEMOM XMMHMUYECKHMX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSITHS
(XMMUYECKUIl ~ DJIE€MEHT,  aToM, JJIeKTpoHHas  o0oJlouka  aromMa,  MOJIEKYyJa,  BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas popmyina (pa3BEpHyTast U COKpaIIEHHAas ), MOJIb,
MOJIIpHasi Macca, MOJISIpHBIA 00BEM, YIIepoAHbIN CKeNeT, (PyHKIMOHAJIbHAS IpyMIa, pagukai, U30Mepus,
M30MEPBI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOA M a30TCOAEpPIKAIIUE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPUHM U 3aKOHBI (Teopus
CTPOEHUs OpraHndeckux Beuiects A. M. ByTnepoBa, 3aKoH cOXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHMH; MUPOBO33PEHUECKHE 3HAHMUS, JISKAIME B OCHOBE IOHUMaHUsl IPUUNHHOCTHU U
CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOIMYECKHE CBEIECHUS O CBOWCTBAaX, COCTaBE, MOJIYYEHUHU U
0€30MacHOM HCIOJIb30BAHUN BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M NMPAKTHUYECKON JESTENbHOCTH
YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTEpPHbIE NPU3HAKU TMOHSTHUH, YCTaHAaBIUBAaTh UX
B3aMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIINE TOHATHUS IPU OMMCAHUU COCTaBa, CTPOEHUS U NPEBpaIleHUi
OPraHUYEeCKUX COCTMHEHUH;

c(OPMHPOBAHHOCTh ~ YMEHUH  HCIOJIB30BaTh XUMHMUYECKYIO CHMBOJHUKY JUIi  COCTaBJICHHUS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpauléHHON) ¢OopMyNl OpraHMYECKHUX BEIIECTB U
YPAaBHEHUH XHMHYECKUX PEAKIUil, W3roTaBIMBaTh MOJEIN MOJEKYJ] OpPraHUYeCKMX BEUIECTB JUIA
WUTIOCTPAIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIMBAThH MPUHAJIEKHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB 110
UX COCTaBy M CTPOEHMIO K OIpeNelIEHHOMY KiacCy/Tpylie COeAUHEHHH (yTiIeBOIOpOAbl, KHUCIOPOI U
a30Tco/epKalllie COEJUHEHHUs, BBICOKOMOJEKYJISIpHbIE COEIMHEHMs), JaBaTh WM Ha3BaHUSA IIO
cucremarnyeckorr HomeHknatype (IUPAC), a Takxke NpUBOIUTH TPUBHAIbHBIC HAa3BAaHUS OTACIHHBIX
OpPraHUYeCKUX BEIIECTB (3TUJICH, MPOIUIIEH, alleTUJICH, STHIICHTIINKOIb, TIULIEPHH, (GeHo, GopManbaerua,



aleTalbJIeTU]l, MypaBbUHAs KHUCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHCJIOTA, CTEapUHOBAsl KHUCIIOTa,
TIII0K03a, PPYKTO3a, KpaxMal, IEJUTI0I03a, TJIUIINH);

c(OpMUPOBAHHOCTh YMEHHS OMPEAENATh BUABI XMMHUECKOH CBS3UM B OPraHUYECKUX COETUHEHUSIX
(oaMHApHBIEC U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHUS OPraHUYeCcKuX BemecTB A. M.
BytnepoBa 1t 00BsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOSHUS; 3aKOH COXPAHCHHUS
MAacchl BEIIECTB;

c()OPMUPOBAHHOCTh YMCHHM XapaKTepPH30BaTh COCTaB, CTPOCHUE, (PHU3UYECKHE U XUMHYCCKHE
CBOMCTBA TUMHUYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OpPraHMYECKHX BEIIEeCTB (METaH, 3TaH, 3TUJICH,
NPONWICH, ameTuieH, OyraaueH-1,3, MerunOyramueH-1,3, OEH30J, METaHOJ, STaHOJ, AITHJICHTJIUKOIb,
IMLepuH, (EeHOJ, aleTalbIeru]l, MypaBbUHAas U YKCYCHas KHCJOTBI, TJIIOKO3a, Kpaxmaj, LeJUII0JI03a,
AMUHOYKCYCHAsl ~KHCJIOTa), WJUIIOCTPUPOBATh TEHETUYECKYID CBSI3b MEXKAY HHUMH ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c()OPMUPOBAHHOCTh YMEHHSI XapaKTEePH30BaTh WCTOYHUKH YTIECBOJOPOIAHOTO CHIPbs (HE(TH,
IMPUPOJIHBIN ra3, yrojs), CIOCOObI UX NMEPEpPadOTKH U MPAKTUYECKOE TPUMEHEHNE IPOAYKTOB IIepepaboTKu;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYHUCIICHUS 110 XUMUYECKHM YpaBHEHUsIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIECTBA WJIM IMPOAYKTa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MM MPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HAHUNH 00 OCHOBHBIX METOAAaX HAYYHOTrO MO3HAHWS,
UCTIONIb3YEMBIX B XHMHU TPU H3YYCHHH BEIICCTB M XMUMHYCCKHUX SIBIICHUH (HAOIIO/eHUE, W3MEpCHHE,
9KCIIEPUMEHT, MOJICIUPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUS ISl IPUHATUS PEUICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U UX IIPUMCHCHHECM;

c(OpPMUPOBAHHOCTh, YMEHUH COOMIOAATh TMpaBHJia TOJB30BAHUS XHMHUYECKON TMOCyI0ol W
7abopaTOpHBIM O0OpYAOBaHUEM, a TaK)Ke MpaBWiia OOpalIeHUss C BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKIUSMU IO BBIIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBITIOJNHATH XUMUYCCKHI JKCIIEPUMEHT (TIPEeBpaIICHUS
OpPraHMYECKUX BELIECTB MpPHU HATPEBAHHH, MOJTYYCHHE STUJICHA M U3YUYCHUE €ro CBOICTB, Ka4eCTBEHHBIE
peaKIuu OPTaHWYECKUX BEIICCTB, JICHATYpallis OCJIKOB NPU HATPCBAHHH, IIBETHBIC pEaKIUU OCTKOB) B
COOTBETCTBUM C MpaBWJIAMHU TEXHHKH O€30MacHOCTH NHpU OOpallleHWH C BElIeCTBAMU M J1aOOpaTOPHBIM
00opyIoBaHUEM, TPEICTABIATh PE3yJIbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (QOpME 3alHCH YPaBHCHHIA
COOTBETCTBYIOIIUX peakinii u GOpMyTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMECHHH KPUTHUECKH AHATU3UPOBATh XUMHUYECKYIO WH()OPMAIIHIO, TIOTyIacMyIO
U3 pa3HbIX HICTOYHHUKOB (Cpe/ICTBAa MaccoBOM MH(popmalu, MHTepHET U ApYyTUX);

c(hOopMUPOBAHHOCTh YMEHHUN COOJIFO/IaTh MPABHIIA YKOJIOTHYECKHU 11ETIECO00Pa3HOTO MTOBECHUS B OBITY
U TPYJIOBOW AESITETPHOCTH B IENSAX COXPAHEHHs] CBOETO 3J0POBbSI U OKPY)KAIOIIEH MPUPOTHONU CpPEIbl,
OCO3HABaTh OITACHOCTHh BO3JICHCTBUS HA KHBBIC OPTaHU3MBI OIPEACIEHHBIX OPraHUYEeCKUX BEIICCTB,
noHumMasi cMmbicn nokasarens [1JIK, moscHATs Ha mpuMepax crmocoObl YMEHbBIIIEHUS U MPEIOTBPAIICHUS HX
BPETHOTO BO3/ICHCTBHS Ha OPTaHHU3M YEIOBEKa,

JUIsE OOyYalolUXCsl C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTh 3HAHUA 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MIO3HAHUS BEIICCTB M XUMUYECKHX SBJICHHIA,

JUTSL CIIETIBIX U CNAOOBUSIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PEIbeHO-TOYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anucu XuMu4eckux GopMyil.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01Ias 1 HeopraHM4eckast XUMUS» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XMMUYECKOH COCTaBIIAIOMIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XUMUHU B MIO3HAHUU SBJIEHUH MPUPOJIBL, B (OPMUPOBAHUU MBILUICHUS U KYJIbTYPhI JUYHOCTH, €€
(YHKLIMOHATIBHON TI'PaMOTHOCTH, HEOOXOAMMOW sl pelIeHHs NPaKTUYEeCKUX 3a7a4 U SKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOM CpeJie;

BIQJICHUE CHUCTEMOM XHMMMUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE IOHSITHS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, O- 3JIeKTPOHHBIE OpOUTAM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBI  00BEM, BaJICHTHOCTb, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas CBS3b
(koBaJIeHTHasl, MOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpUCTAIIMYECKas pemIETKa, TUIbl XUMHYECKHX



peakuui, pacTBOp, DSJIEKTPOIMTHI, HEIIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs IUCCOLUAIUS, OKHCIUTEINb,
BOCCTAHOBUTEb, CKOPOCTh XUMHUYECKOM pEaKIuu, XUMMUYECKOE PABHOBECHUE); TEOPUM M 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AMCcoManum, nepuoanueckuii 3axkon . M. MenneneeBa, 3aKOH COXpPaHEHHSI MacCChl
BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAILLCHUS SHEPrUU MPU XUMHUYECKHUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHNUS, JIEKAIINEe B OCHOBE TOHUMAaHUs IPUUUHHOCTU U
CUCTEMHOCTH XHMUYECKUX SIBJICHUH, (PAKTOJIOTUYECKUE CBEJCHUS O CBOWCTBAX, COCTAaBE, MOJYYCHUU W
0e30MacHOM UCIOJIb30BaHUHU BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESATENbHOCTH
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEpHbIE NPU3HAKK MOHSTHUN, YCTaHAaBIUBATh UX
B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHUM HEOPTraHWYECKUX BEIIECTB M HMX
MIPEBPAILICHU;

c(OpPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJHUKY JMJIsi COCTaBIeHUS (HOpMYI
BEIIIECTB U YPaBHEHUU XUMHUYECKUX Peakiui, cucreMatnyeckyto HoMeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHUs OTACJIbHBIX HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YriIeKUCIbIN ra3, aMMUAaK, TaliéHas u3BeCTh,
HeraméHasi U3BeCTh, IUThEBAs COJa, MTUPUT U IPYTHE);

c(hOpPMUPOBAHHOCTh YMEHUH OMPECINIATh BAICHTHOCTh U CTETIICHh OKUCIICHUS XUMUYECKUX JIEMEHTOB
B COCIMHEHHUSAX PAa3IMYHOTO COCTaBa, BUJ XMMHUYECKOM CBSI3M (KOBaJEHTHAas, MOHHAs, METaJUIMYecKas,
BOZIOPOJIHASI) B COCAUHEHUSX, THUIl KPUCTALIMYECKON PEHIETKM KOHKPETHOTO BEIECTBA (aToMHasd,
MOJICKYJISIpHAsi, HMOHHAs, METaJUIMYecKas), XapakTep Cpeasl B BOIHBIX pAcTBOpaX HEOPTraHUYECKHX
COCIUHCHMHI,

c(OpMUPOBAHHOCTh YMEHUN YyCTAaHABIMBATh NPUHAJICKHOCTh HEOPraHMYECKHX BEIIECTB IO UX
COCTaBY K OIPENCICHHOMY KIIACCY/TPYIIE COSAMHCHHMN (TPOCTHIE BEIIECTBA — METAUIBI U HEMETaJlIbI,
OKCH/JIbl, OCHOBaHMsI, KUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COTIH);

c(hOopMUPOBAHHOCTh YMEHUN paCKpbIBaTh CMBICH nepuoanyeckoro 3akona JI. WM. MennpeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOILIYIO0, OOBSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB XHUMHUYECKHX
anemeHToB 1—4 mnepuonoB Ilepuogmueckoit cucrtembl xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
UCTIONB3Ysl TOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOMTAIN», «IHEPreTHUCCKUE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COEJAMHEHUHN MO MEepUoAaM U TpyInaM
[Iepnoanueckoii cuctemMsl XuMU4YeCKUX ieMeHTOB [I. 1. Menneneena;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBa
HEOPTraHWYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C TOMOLIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATh XUMHUUYECKHE PEAKIUU MO PA3JIMYHBIM IpPU3HAKAM
(4uCily ¥ COCTaBy pearupyroiux BEHIecTB, TEIIOBOMY 3G (HEKTy peakiiu, U3MEHEHUIO CTETIeHEH OKHCIECHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUW COCTaBISATh YpaBHEHUS pEAaKIHMi pa3INYHBIX THIOB, TOJHBIE U
COKpaII¢HHbIC YPAaBHEHUS PEeaKIuii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUSI, IPU KOTOPBIX 3TH PEAKIIMH UIYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTh yMEHUN TMPOBOAWTH PEAKIUM, TOJITBEPKIAAONINE KAYeCTBEHHBIM COCTaB
pa3IMYHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABAThH ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOLIUE B BOJAHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pacCKphIBATh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi
MOCPEJICTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca dTHX PEaKIInii;

c(OpPMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIUU OT Pa3IUYHBIX
(GakTOpOB; XapakTep CMENIEHHsS XMMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICUCTBUS
(mpunun Jle [latense);

c(hOpMUPOBAHHOCTh yMEHHH XapaKTEepPU30BaTh XHWMHUUYECKHE TIPOIECCHI, JIeKallue B OCHOBE
MPOMBINIICHHOTO TOJyYEHHUsI CEPHOIM KUCIOTHI, aMMHUaKa, a Takke cHOpMUPOBAHHOCTH MPEJCTaBICHUN 00
00X HAYYHBIX MPUHITUATIAX U YKOJOTHYECKUX MPOOIeMax XMMHUIECKOTO TIPOM3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHHS C HCIIOIH30BAHHEM MOHITHUS «MacCOBasi OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHWN Ta30B MPH XUMHUYECKHUX PEAKIUAX, MACCHl BEIIECTBA WIIH
00b€Ma razoB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYacTBYIOUIUX B



pEaKIy BEIIECTB, TEIUIOBOTO 3(QeKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIICCTB,
NpeBpaIlCHHS U COXPAHCHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJATh TpaBWjIa TOJIB30BAHUS XUMHUYECKOW TIOCYIOM U
7a00paTOpHBIM O0OPYAOBAaHHEM, a TaKXKe TMpaBwiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSMHU 110 BBITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

C(OPMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBINOJHATH XMMHUYECKUH HKCIIEPUMEHT (pa3ioKeHUE
MEPOKCHIa BOJOPO/Ia B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHHE CPebl pACTBOPOB BEIIECTB C MOMOIIIBIO
YHUBEPCAIILHOTO MHMKATOPA, BIMSHUE PA3IMYHbIX (AKTOPOB Ha CKOPOCTh XUMHUECKON peaKIiu, peaKiuu
HMOHHOTO OOMEHa, KaYeCTBCHHBIC PEaKIMK Ha Cyab(aT-, KapOOHAT- U XJIOPHI-AaHHOHBI, HA KATHOH aMMOHUH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTamisi» u «HemeTrauibl») B COOTBETCTBUY C TIPaBUIIaMU
TEXHUKU OE€30MMacHOCTH TPU OOpAIICHUH C BEUICCTBAMHU U JIA0OPATOPHBIM O0OPYIOBAHHEM, MPEICTABIATH
pe3ysbTaThl XMMHUYECKOTO JKCIIEPUMEHTa B (OpPME 3aliCH YPaBHEHUI COOTBETCTBYIOLIMX PEAKLUH |
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMUPOBAHHOCTh YMEHHUH KPUTUYCCKH AHAIM3UPOBATH XMMHUYECKYIO WH(POPMAIHIO, MMOIYyIaeMYIO
U3 Pa3HBIX UCTOYHUKOB (CPEJCTBa MACCOBOM KOMMYHUKAIMK, IHTEpHET U IpYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOJFOIATh MTPABHIIA IKOJIOTUYECKH 11eJIECO00Pa3HOr0 MOBEACHUS B OBITY
U TPYAOBOW JEATEIILHOCTH B IENISAX COXPAaHEHHS CBOETO 3JIOPOBbS U OKPYXKAFOIIEH MPHPOTHOW CPEIbI,
0CO3HABaTh OMNACHOCTH BO3JICHCTBUS HA JKUBBIC OPraHU3MbI OINPENEIEHHBIX BEIIECTB, MOHMMAs CMBICI
nokazarenst [IJIK, moscHATH Ha mpuMepax CIIOCOObI YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYEIIOBEKA;

JUIE OOYYaIOUIMXCSl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 370POBBSI: YMEHHE NMPUMEHSTH 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX [MO3HAHHS BEIIECTB U XUMUYCCKUX SBICHHIA;

JUISL CJICTIBIX U CITAa0OBHISIINX OOYYAIOIIUXCS: YMEHUE UCIOJIB30BaTh PEIbEPHO-TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiis Uit 3arMcu XUMHIECKUX (POPMYIIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM ugposbie
Ne /i NporpaMMEl pas Beero KonTpoabubie  IlpakTuueckue f)lti)pg)f OBAT e.l)mnm e
padoThI padoThI pecype
Pa3nes 1. TeopeTuueckue OCHOBBI OPraHUYECKOH XUMUH
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUSI OPTAHMYECKUX COSAMHEHUH A. 4 1 0
M. bytneposa
Hroro no pazneny 4
Pasznea 2. YriieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 1 0 0
29 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 5 0 1
QJTKA/TUCHBI, ATKUHBI
2.3 ApOMaTHYECKHE YTIeBOAOPOIBI 2 0 0
[IpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOIOB U
24 uX nepepadoTka 3 . 0
Hroro no paszneny 12
Paznen 3. Kuciopoacoaepaaimme opranndeckKue coeTMHeHust
3.1 Criuptel. @enon 3 0 0
32 éﬁgizzgliébI;;E?OHOBme KHUCJIOTBI. 7 0 1
3.3 VYriaeBoasl 3 1 0
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskanue OpraHu4ecKue coeJuHeHHs
4.1 ‘ AMUHBI. AMUHOKHCIIOTBI. bekn 3 0 0
Hroro mo pazueny 3
Pa3pen S. BeicokoMoOJIeKRY IsIpPHbIE COCIMHECHUS
5.1 ‘ [Tnactmaccel. Kayayku. Bomokna 2 0 0
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM u¢poBbie
Ne i/ OpOrpaMMbE pasi Beero Kontpoabubie IIpakruueckue S:-) p?::) oBAT eJ)Ibel e
padoThI padoThI pecypebi
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ileproauueckasi cucTeMa XMMUYECKHX 3 0 0
anemenTtoB JI. V1. MenaeneeBa
19 Crtpoenue BemniecTBa. MHOrooopasue 4 0 0
BEIIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Meraiibl 6 0 1
2.2 Hemeramisr 9 1 1
23 CBs13b HCOPTAaHMYECKUX M OPTAaHHYECKUX 5 0 0
BEIIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :ku3Hb
3.1 ‘ XuUMHs U )KU3HB 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 3




YYEBHO-METO/JUYECKOE OBECIIEYUEHUE OBPA30OBATEJIbHOI'O ITPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 10 kimace/ Pymsuruc I'.E., ®enpaman @.I°., AkuronepHoe o6miectBo «M3marenbcTBo
«IIpocseenune»

* Xumus, 11 knacc/ Pynsuruc I'.E., @enpaman @.I°., AkunonepHoe o6mectBo «M3marenscTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



