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HNOACHUTEJIBHASA 3AIIUCKA

[IporpammMa 1O XMMHM Ha YPOBHE CpeaHero oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBannu B Poccuiickoi
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOeHHUs ¢eaepanbHON 00pa30BaTeIbHOW MPOrpaMMBI
cpennero obmiero oopazoanus (POII COO), npeacrapneHHsix B OenepaibHOM rocy1apcTBEHHOM
obpaszoBatensHOM crannapre COO, c¢ yuérom Konuenmuu mnpenojaBaHus Y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX OopraHu3anusx Poccuiickoit denepanuu, pean3yromuX OCHOBHBIC
oOpa3zoBaTeNnbHbIC MPOTPaMMbl, U OCHOBHBIX MOJOXKEHHHA «CTpaTeruu pa3BUTHUS BOCIUTAHHUSA B
Poccuiickoit ®enepaunn Ha nepuon 1o 2025 roga» (Pacnopsixenue Ilpasurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pa3pabOTKe MPOrpaMMBbI MO XUMHH, K ONpPEAETICHUIO O0IIel cTpaTeruu
oOyueHus, BOCIUTAHUS U PA3BUTHUsI OOYYAIOUIMXCS CPEICTBAMU YUeOHOTo mpeameTa «XUMHUSD» I
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyalbHble moyioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COIEp)KaHus, pe3yabTaTOB OOydeHUs W TpeOOBaHUI K YpPOBHIO
MOATOTOBKU BBIITYCKHUKOB.

Xumudeckoe o0pazoBaHue, MOTy9aeMOe BEITYCKHIUKAMU 00IIe00pa30BaTeIbHON OpraHU3aIiH,
SBJIIETCS HEOTHEMJIEMOW YacThl0 HX 0Opa3zoBaHHOCTH. OHO CIYKUT 3aBEpLIAOLIMM 3TAIloOM
peanu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, NPHUCYIINX
L[EJIOCTHOM CcHCTEME XHMHUYECKOro o0pa3oBaHUS. DTH LEHHOCTH KacaroTcs TO3HaHHs 3aKOHOB
MPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYPHl YENOBEKa, a TAKXKE SKOJIOTHYECKH
000CHOBAaHHOTO OTHONICHUSI K CBOEMY 3/I0POBBIO M HPUPOIHON cpene. Peamusyercss xumuueckoe
oOpa3oBaHue OOydarolIUXCsl HAa YPOBHE CpeAHero oOmiero oOpazoBaHUs CpPeACTBAMH Y4eOHOTO
npeaMera «XHUMHUs», COJEpKaHUuE U MOCTPOEHNE KOTOPOro OIPEAETICHBl B MPOrpaMMe MO XUMHUH C
y4€TOM crienu(PuKd HAYKW XUMHUH, €€ 3HAYCHHs] B MO3HAHUM MPUPOJBI U B MAaTEPUATBHOM JKU3HU
olmiecTBa, a TakXke € y4€TOM OOIIMX Iefed M TNPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoii deneparuu.

XUMHUsL KaK DJIEMEHT CHCTEMbl €CTeCTBEHHBIX HAyK HIrpaeT ocoOyr pojb B COBPEMEHHOM
[MBUIM3AIlMU, B CO3JIaHUM HOBOW 0a3bpl MaTepHalbHOM KynbTypbl. OHa BHOCUT CBOMl BKIIaJ B
(dbopMHpOBaHKE PALIMOHATIBHOIO HAYYHOTO MBIIIICHHS, B CO3[JaHUE LIEIOCTHOIO MpeacTaBieHus: 00
OKpY)XalIlleM MHpe KaKk O €JUHCTBE MPHUPOJBI M YeloBeKa, KOoTopoe (OopMHpYyeTcs B XUMHH Ha
OCHOBE NIOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUSI B3aMMOCBS3H MEXKIY
CTPOEHHEM BELECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU IPUMEHEHUSI.

TecHo B3auMMOJEHCTBYs C JPYrMMH €CTECTBEHHBIMM HayKaMM, XUMHS CTajla HEOThEeMJIEMOMN
4acTbI0 MUPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIIOBUEM YCIEUTHOTO TPYyZa M JKU3HHM KaKJIOTO ujeHa
obmectBa. CoBpeMeHHasi XMMHsI KaK HayKa CO3UJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHMA
HampaBlieHa Ha pPEeICHHEe TJI00ATbHBIX MPOOJIEM YCTOMUHMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOMH,
HHEPreTUUECcKO, MUIIEBOM, IKOJOTMUECKONU OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBMM C OOHmMMH LEISIMM M MNPUHIUIAMU CpelHero oOmiero oOpa3oBaHMS
conepxkanue mpeamera «Xumus» (10—11 xmaccel, 0a30BbI YPOBEHb W3YYEHHS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpPHYIO MOJATOTOBKY OOYYaloIIUXCs, HEOOXOAUMYI0 WM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKH3Hb COILIMYyMa,
MIPOJOJIKEHHS] 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngomyuMy IpeameTa «XUMUs» SIBISIOTCS 6a30Bble Kypchl — «OpraHudeckasi XUMHs» U
«OO01masi 1 HEOpPraHWYeCcKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOif HAyKH: CHCTEMa 3HAHUI [0 HEOPraHMYECKOW XMMHUU (C BKIIOYCHHEM 3HAHWUNA U3
o0mieil XMMHUK) U OpraHndeckoi Xxumuu. PopMHpPOBaHUE JAHHOM CHCTEMBbl 3HAHWH NMPHU U3YyUYCHHH
npeaMera 00ecreyrBaeT BO3MOXKHOCTH PAaCCMOTPEHHUS BCETO MHOT00Opa3Hsi BEIIECTB HAa OCHOBE
OOIIMX TIOHSTHH, 3aKOHOB ¥ TEOPUH XHUMHH.



Crtpykrypa comepkanusi KypcoB — «Opranmueckas xumus» u «OOImas U HeopraHuyecKas
XUMHs» cHOPMUPOBAHA B MporpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOTO IMOAXO0Aa K H3YYEHHIO
y4eOHOro MaTepuaiia M OOYCJIOBJIEHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
OnpefeNéHHBIX TEOPEeTUYECKHMX YpoBHiIX. Tak, B Kypce OpraHudyeckol XHMMHUU BEIIECTBA
paccMaTpuBalOTCA Ha YpPOBHE KJIACCUYECKOM TEOPUH CTPOSHUSI OPTAaHUYECKUX COCTMHEHUH, a TaKkKe
Ha YPOBHE CTEPEOXMMHMUYECKHX M AJIEKTPOHHBIX MPEACTABICHUN O cTpoeHHH BemiecTB. CBeneHust 00
U3y4aeMbIX B Kypce BELIECTBAX JalOTCS B Pa3BUTUUM — OT YIVIEBOJOPOAOB JO CJIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEJMHEHHH. B Kypce oOpraHm4eckoil XMMHUHM TONY4arOT pa3BUTHUE
cOopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO O0IEro o0pa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMHUYECKON CBSI3U, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOICTB BEIIECTB OT
UX CTPOCHUS, O XUMHUECKOHN peaKIIMu.

[lon HOBBIM yrjaoMm 3peHuss B mpeaMere «Xumus» 0a30BOr0 YpOBHS paccMaTpUBAaETCS
M3YYCHHBII Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHHs TEOPETUYECKUH MaTepuan H
(aKTOJOTHUECKUE CBEACHUS O BEIIECTBAX M XMMHUYECKOH peakmuu. Tak, B 4acTHOCTH, B Kypce
«OO0mmass ¥ HeOpraHuyeckass XUMHs» OOYYAIOUIMMCS MPEIOCTAaBISETCS BO3MOXHOCTH OCO3HATh
3HAYEHHUE MEPUOJUUYECKOI0 3aKOHA C OOLIETEOPETUYECKUX U METOJI0JIOTMYECKUX MO3UIMM, TiIy0ke
MOHATh UCTOPHYECKOE U3MEHEHUE (DYHKIIUH ATOrO 3aKOHA — OT 0000IMIAIONIeH 10 00BICHSIOMEH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O Ba)KHEWIIMX BEIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX H
MPUMEHEHHUH, a TaK)Ke O XMMHUYECKUX PEaAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsiercs B Kypcax 10 w11 kmaccoB sneMEHTaMHM — COAEPXKAHUSA, HUMEIOMIMMHU
KYIbTYPOJIOTHYECKMM M TMPUKIAJHOM XapakTep. OTH 3HAaHUSA CHOCOOCTBYIOT IOHHUMAHUIO
B3aMMOCBS3U XUMHUH C JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B I03HABATEIbHON U MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXXEHMsI K IIPOLIECCY TBOPUYECTBA B 00JIaCTH
TEOPUHM M NPAKTUUECKUX TMPWIOKEHUH XHWMHUH, IIOMOTAIOT BBIYCKHUKY OpPHUEHTUPOBATHCS B
OOIIECTBEHHO U JINYHOCTHO 3HAUYUMBIX ITPOOJIEMax, CBSI3aHHBIX C XUMUEH, KpUTUUECKH OCMBICIINBATD
uHOOpPMALMI0O W TPUMEHATh €€ JUIs TMOMOJIHEHWs 3HAHUM, peIleHUs MHTEIICKTYaIbHBIX MU
HKCHEPUMEHTAIbHBIX MCCIEOBATENIbCKUX 3aJad. B 1enmoMm cojepkaHue ydeOHOTO MpeaMmera
«XUMHS» JAHHOTO YpPOBHS M3Y4Y€HHsS OpPUEHTUPOBAHO Ha (OpPMHUpOBaHHE Yy OO0ydaromuxcs
MHUPOBO33pPEHYECKOH OCHOBBI JJIi NMOHUMaHHUS (PUIOCOPCKUX HAEH, TaKMX Kak: MaTepuanbHOe
€MHCTBO HEOPraHM4YEeCKOr0 W OPraHWYEeCKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOEHHMEM, MO3HABAEMOCTb MPUPOJHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U PEHICHUS
MIPOTUBOPEUYUINl MEXKTYy HOBBIMU (PaKTaMM M TEOPETUYECKHMMHM IPEANOChIIKaMU, OCO3HAHUE DPOJIU
XUMHHM B PEIIEHUU D3KOJOTMYECKHX MpoldiieM, a Takke MpolieM cOepekeHUss >HEPreTUYECKUX
PECYPCOB, CBHIPbs, CO3/1aHUS] HOBBIX TEXHOJIOTUN U MaTEpHAJIOB.

B mutane pemieHus 3a1a4 BOCIIUTAHMS, PAa3BUTUS M COLMAIM3ALUU OOYYAIOUIUXCS TPUHSTHIE
IIPOrpaMMOl 1O XHWMHHU TIOAXOAbI K OIPEIEICHUIO COJEP)KAaHUSA U IOCTPOCHMS IpeaMeTa
peaycMaTpuBalOT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBMH, HMEIOMUX 0a30Boe
3Ha4YeHHUE JJIsl pa3IMYHbIX BUJOB JEATEIBHOCTU: PElIeHUs MpolieM, MOUCKa, aHallu3a U 00paboTKH
nH(popMaluy, HEOOXOAMMBIX MJIi NPUOOpPETeHHs] OmIbITa MPAKTUYECKOM W HCCIeA0BATEIbCKOM
NeSITeNIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XMUMHH.

B mpaxTuke npernonaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO oOlIero oOpa3oBaHusi, Tak U Ha
ypOBHE cpesiHero o0uiero o0pa3zoBaHus, MpU ONPEAETIEHUN COAEPKATEIbHON XapaKTePUCTUKH LieNeit
U3Y4YEHHs MIpEIMETa HAalpaBIE€HUEM IIEPBOCTENIEHHON 3HAYMMOCTH TPAJAULMOHHO MpPU3HAETCA
¢dbopMHpOBaHHE OCHOB XUMHUYECKOW HAyKh Kak o0OJacTM COBPEMEHHOTO €CTeCTBO3HAHMS,
MIPAKTUYECKON JESITEbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyabTypel. C
METOJIMYECKOW TOYKHM 3pEHUsl TaKOM MOAXOJ K ONPEACNICHUIO LIEJEH M3ydYeHHUs MpeaMeTa SIBISETCA
BIIOJIHE OTIPaBJaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMU IIENISIMU U3YYCHUS MpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 xJ1.) aBstroTCS:

(dbopMUpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHWNA KaK Ba)KHEHIIEW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIe)KAT KITIOYECBBIC MOHATHS, PyHIAMEHTAIbHBIC 3aKOHBI
U TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IIOHUMAHHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIEHHE C UCTOpPHEeM HUX pa3BUTHS H
CTaHOBJICHUS;

(dbopMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HayYHBIX METOJaX MO3HAHMS BEHIECTB U XUMHUYECKUX
peakuuii, HEOOXOIUMBIX [UIsl MPHOOPETEHUS YMEHHH OpUEHTUPOBATHCS B MHUpPE BEHIECTB U
XUMHUYECKHX SBJICHHI, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON U TTOBCETHEBHOM KU3HH,
pa3BUTHE YMEHHH M CHOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OOBSCHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPaBHII O€30MMaCHOTO OOPAIICHHS C BEIECTBAMH.

Hapsimy c¢ »TuM, copepkarenbHas XapaKTePUCTHKA IeJIed W 3a1ad M3ydyeHus IMpeaMera B
IporpaMMe 1Mo XUMUHU YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU B
cucteme cpeanero obmero oopazoBanus. Cerofns B MpernofaBaHUM XUMUU B OOJNbIIEH CTEHEHH
OTIAETCs MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIep:KaHusl 00y4eHUsI, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMYCKHHKA 0011e00pa30BaTeIbHOM OpraHu3aliuy, BIaICIONIero He HabopoM 3HAHUH, a
(YHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSIMHU aKTUBHOTO MOJNyYEHUS] 3HAHUN U
MPUMECHCHHS UX B PEATBHOMN KH3HU JIUIS PEIICHHSI TPAKTHICCKUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpH M3Y4YCHHUH NpeaMeTa «XUMHES» JOMHHHPYIOIIEe 3HaYeHUE MPUOOPETAI0T
TaKWe [EeIH U 33J[a4d, KaK:

ajanranus OOyJaroIIUXCs K YCJIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MHpa, (OPMUPOBAHUE
MHTEJJICKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO, COTPYJHUYECTBY,
CaMOCTOSITENIbHOMY TPUHSATUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHEe Yy 00y4YaIOUIUXCA KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIUHN), UMEIOIIIX
VHUBEPCATbHOE 3HAYCHHE IS PA3IUYHBIX BHUOB JICATCIBHOCTH: PEIICHHS MPOOJIeM, ITOUCKa,
aHanu3za U o0paboTku WHGOPMAIUU, HEOOXOJAUMBIX JUIsi TMPHUOOPETEHHUS] OMBITA JAESITEIbHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TIO3HAHWHM XHMHH, a TaKXKe Ui OIEHKH C TO3UIHH
IKOJIOTHUECKON OE30IMaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYISCKUX MPOIIECCOB HA OPraHU3M
4eNoBeKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEM
o0Oy4aromuxcsi: CHOCOOHOCTH CaMOCTOSITENILHO TpUOOpeTaTh HOBBIE 3HAHHMS 1O XUMHU B
COOTBETCTBUHM C JKH3HEHHBIMU MOTPEOHOCTSIMH, HUCIOIB30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE
TEXHOJIOTUH IS TOUCKAa W aHajIu3a y4eOHOW W HAYYHO-TIOMYJISIPHON WH(POPMAIUU XUMHYECKOTO
COJICPIKAHUS;

(hOopMHPOBaHHE W PA3BUTHE y OOYYAIOIIMXCS ACCOIUATHBHOTO W JIOTHUECKOTO MBIMUICHUS,
HaOJTI0TaTEIPHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH,
TIPY IUIAHUPOBAHUH ¥ ITPOBEJICHUU XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHKE Y 00y4aronuxcs yOekIEHHOCTH B TYMaHUCTUYECKON HAMPaBICHHOCTH XUMHH, €€
B2KHOM POJIU B PEIICHUH TI00ATBHBIX TPOOJIEM PAllMOHAIBHOTO PUPOIOTIONH30BAHUS, TOTIOTHEHHS
OHEPTeTHUYECKUX PECYPCOB U COXpPAHEHHUS MPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH
OepeXHOTO OTHOILIEHUS K TMPUPOAE M CBOEMY 3J0POBBIO, a TakKe NPHOOPETEHUS OIbITa
WCIIOJTb30BAHUS TIOTYICHHBIX 3HAHUW JIJISl IPUHATHS TPAMOTHBIX PEIICHUN B CHUTYAIUSIX, CBA3aHHBIX
C XUMHUYECKUMHU SIBJICHHUSIMH.

B ydeObnoM maHe cpemHero oOmero oOpa3oBaHUSA TMPEAMET «XHUMHUS» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB peaAMETHON 001acTH «EcTecTBeHHO-HAYUYHbIE MPEAMETHI).



OOmiee 4yuClIO YacoB, OTBEACHHBIX JUIS HM3y4CHHUsS XUMHH, Ha 0a30BOM YpPOBHE CpPEIHErO
obmero oopa3oBanus, cocrapisieT 68 yacos: B 10 kmacce — 34 vaca (1 gac B Heneno), B 11 kmacce —
34 gaca (1 gyac B Hezemo).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOCHHSI O0yUYAIONTUMUCS POrpaMM
cpeanero oo6mero o0Opa3oBaHUS (JIMYHOCTHBIM, METANpPEAMETHBIM M TpeAMeTHbIM). Haydno-
METOAMYECKON OCHOBOM AJi pa3pabOTKH IIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IIPOTpaMM CPEIHETO
0011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TIOAXOAOM B CTPYKType JHMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUA MpeameTa «XHUMHUS» Ha YPOBHE CpeIHEro oO0Iero oOpa3oBaHMs BbIIEICHBI
CJIEYIOIIIHE COCTABISIONINE!

OCO3HaHHE OOYYarOIIMMHCS POCCUICKON Tpa)TaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIILHOCTH U CAMOOTPEICICHHUIO;

HaJIMYMe MOTHUBAIUU K O0OYYCHUIO;

[[EJICHATIPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKICHHWH JIMYHOCTH HA OCHOBE KITFOUEBBIX
HEHHOCTEW ¥ HCTOPUYECKUX TPATUINN 0a30BOM HAYKH XHMUH,

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKAMHU, TMPUCYHIMMH  LEJIOCTHOW  CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus,

HaJIM4YMe MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYpPhl U CIIOCOOHOCTH CTAaBUThH LI€TH M CTPOUTH
KU3HEHHBIC TUUTAHBI.

JIMYHOCTHBIE Pe3yIbTAaThl OCBOCHUS TpeMeTa « XUMHUs» JOCTHTAIOTCS B €IUHCTBE YUCOHOU H
BOCIIUTATEILHOW JIEATSIBHOCTH B COOTBETCTBHH C TYMAaHHCTHYECKUMH, COIUOKYIbTYPHBIMH,
TyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMA M HJCAIaMH POCCHICKOTO T'Pa)XXIaHCKOTO OOIIEecTBa,
MPUHATBIMA B OOIIECTBE HOPMaMU M TIPAaBHJIAMH ITOBEACHHS, CIIOCOOCTBYIOIIMMH TIPOIECCaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIHUXCSI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUsS MpeaMera «XHUMHs») OTpa¥aroT CHOPMUPOBAHHOCTD
OTIbITa MO3HABATENBHON U MPAKTHUECKOHN JIEATEIHHOCTH 00YJAIOIIUXCS M0 peanu3alii MPUHITHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

0CO3HaHHS OOYYAIOMIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB W OOS3aHHOCTEH, YBAKCHHS K
3aKOHY W MPaBOTIOPSIKY;

MPEJICTABJICHUSI O CONMAJIBHBIX HOPMax U TMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW EATENIBHOCTH TPU CO3JAHUH YYEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MMOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI IPYTUX MpU
aHaJlM3e pa3IMYHbIX BUJOB YU€OHOU NESTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUSI:

[IEHHOCTHOTO OTHOMICHHUS K HICTOPUYECKOMY M HAYYHOMY HACJIEJHIO OTEUECTBEHHOW XHMUH,

YBaXKEHHsI K MPOLECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHKEHMSI HAYKU €CTh Pe3yNbTaT JJINTEIbHBIX HAOIOJAEHUN, KPOIIOTINBIX
IKCIIEPUMEHTAIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB,



WHTEpeca U MO3HABATEIHbHBIX MOTHBOB B TIOJNYUYEHUH U MOCIEAYIONEM aHAIH3e HHPOPMAITUHU O
MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH  OLEHMBAThb  CUTYyallUH, CBSI3aHHbIE C  XUMHUYECKUMHU  SIBJICHHUSIMH,
W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,

TOTOBHOCTU OLIEHUBATh CBOE IIOBEJACHUE M IMIOCTYIIKM CBOMX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUNA ITUX MOCTYIIKOB;

4) hbopMHUPOBAHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMUS I[IEHHOCTeH 3J0poBOro u 0Oe3omacHoro oOpasa >KM3HM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

coOroieHHsI MpaBUiI 6€30MacCHOr0 OOpAaIlEHUs C BEIIECTBAMU B OBITY, TOBCEAHEBHON KU3HU U
B TPYJIOBOH JCSITEIBHOCTH;

MMOHUMAHUS IIEHHOCTH TIPABUJI UHIUBUYAJTILHOTO M KOJUIEKTUBHOT'O 0€30MaCHOTO TTOBEICHUS B
CUTYaIHSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TMOCJIECACTBUH W HENPUATUS BPEAHBIX NPHUBBIUEK (YIMOTpPEeOJECHUS aJIKOTOoJIs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HMCCJIEIOBATEIbCKOW  JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHE€ B pEIICHWHM NPAKTHUECKUX 3a7ady COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IMuHOro poja, B TOM YHCIIEe HAa OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH TI0 XUMUH;

YBaXXEHUS K TPYAY, JIOJSM TPYyJa U Pe3yJibTaTaM TPYI0BOH JACSATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYaTbHOW TpaeKTOpUHU oOpa3oBaHwusl, Oymylien
npodeccun U peanuzanu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, MIHTEPECOB U TOTPEOHOCTEH 00111eCTBa,;

6) IKOJIOrHYECKOro BOCIIUTAHUS .

9KOJIOTUYECKH 11€7IeCO00Pa3HOr0 OTHOIIEHUS K TPHUPOJIEC, KaK HCTOYHUKY CYIIECTBOBAHUS
KU3HH Ha 3emIIe;

MMOHUMAHUS TJIOOATHHOTO XapakTepa SKOJOTHUECKHX MpoOeM, BIMSHHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEIBI;

OCO3HaHUsI HEOOXOIMMOCTH HWCIIONB30BAHMS JOCTHIKEHUN XUMHH JUIS PEIICHUS BOIPOCOB
palMOHATBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOTO HENPUATHUS IEUCTBUM, IPUHOCAIINUX BPEJ OKPYKaIOIIEeH NPUPOAHON cpelie, YMEHUs
MIPOTHO3UPOBATh HEOIArONPUATHBIE YKOJOTHYECKHE MOCIEICTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeAoTBpalaTh ux;

HaJU4Usl Pa3BUTOTO OKOJOTUYECKOTO MBIIUICHUS, JKOJOTHYECKON KYJIbTYpbI, OIBITA
NESATETPHOCTH  OKOJIOTMUECKOW  HAINpaBJIEHHOCTH, YMEHHS  PYKOBOJICTBOBATHCS HMH B
MMO3HABATEIPHOW, KOMMYHUKATHBHON W COIMAIIBHOW TPAKTHUKE, CIMIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOuu;

7) HEHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 OOIIECTBEHHOU MTPAKTUKH;

MOHUMAHUS CIeNU(DUKH XUMUM Kak HayKd, OcCO3HaHus e¢ ponu B (popmMupoBaHUU
paIMOHAILHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU IIEJIOCTHOTO MpeACTaBiIeHHUs 00 OKpY>KaroueM



MHUpE KaK O €IUHCTBE MPUPOAbI U YEIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U pElICHUU
po0JIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XWMHH [IJI1 COBPEMEHHOW IMBWJIM3AIMU: B €€
T'YMaHUCTUYECKOW HaIpPaBJICHHOCTH W Ba)XXHOW pOJM B CO3JaHUM HOBOM 0a3bl MaTepHUaIbHON
KYJIbTYpbI, PEHICHUH TJI00ATBHBIX MPOOJIEM YCTOWYHMBOIO PA3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
JHEPreTHYECKOH, MHUIIEBON M IKOJIOTUYCCKOW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECTICUCHUN
YCIIOBUH YCHENIHOTO TPYAa U IKOJIOTHYECKU KOM(POPTHOM KUZHU KaXKIOT0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM  TI'PAMOTHOCTH:  IOHMMAHMSI  CYIIHOCTH  METOJOB  IO3HAHWS,
UCIOJIb3YEMBIX B E€CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HWCIIONB30BATh IOJNydaeMbIe 3HAHUS IS
aHaiM3a U OOBSICHEHHUS SBJIICHUM OKPY)KAIOIIET0 MUPA U MPOUCXOIAIINX B HEM W3MEHEHUN, YMEHHS
nenath 0OOCHOBAHHBIC 3aKIIIOUYCHHMS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IETBIO
MOJyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBLHO HMCIOJIb30BaTh XMMHYECKUE 3HAHUS IS PEIICHUs MpoOieM B
peaNbHBIX KU3HCHHBIX CUTYaIIUSIX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHLCKOM ACSITEIIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHMIO, K
AKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUU MO XUMHUH B COOTBETCTBUHU C KU3ZHECHHBIMU IMOTPEOHOCTSMH,

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHBIX chepax MpohecCHOHATEHON IeATEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHble pe3yabTaThl OCBOCHUS YIEOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHus BKIFOYAOT:

3HaYMMble IS (OPMHUPOBAHMS MHPOBO33PCHHS OOYYAIONIMXCSA  MEXKIUCIUILTHHAPHBIC
(MeXIpeIMeTHbIE) O0IIeHAyYHbIE TMOHSATHUS, OTPAKAIOIINE IIETIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
crnenuuKy METOJOB TO3HAHMs, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BeEIIeCTBO,
9HEprus, SBJICHUE, IIPOIECC, CHCTeMa, HAYUHBIN (haKT, IPUHITUI, THITOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, UCCIICJIOBAaHNE, HAOIIOICHUE, H3MEPEHHUE, SKCIICPUMEHT H JIPYTHE);

VHUBEpCaJIbHbIC y4eOHBIC JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITHBHBIC),
obecnieunBaromue (GopMUpoBaHUe (PYHKIIMOHAIHHONH T'PAMOTHOCTH W COIMAIBHON KOMITCTCHITHH
oOyuarouxcs;

CIIOCOOHOCTH oOyyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIE yUueOHbIE ACWCTBUS B TIO3HABATEIBLHONW U COIIMAIbHOM
MPAKTHKE.

MeTtanpeaMeTHble  pe3yNbTaThl  OTPAXKAIOT  OBJAJICHWE YHUBEPCAIBHBIMH  Y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATHBHBIMH H PETYJISTUBHBIMU JICHCTBUSMHU.

OByajieHne YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU :

1) 0a30BbIe JIOTHUYECKHUE IeHCTBUS

CaMOCTOSITENILHO  (OPMYJIMpPOBaTH M aKTyaJHU3WpPOBaTh MPOOJIEMy, BCECTOpOHHE &
paccMaTpuBaTh,

OTpEAENATh IIeNd JAEATeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX JOCTHKCHHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

UCIONIb30BaTh TPU OCBOCHUU 3HAHWNA TNPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKkTepHble MPU3HAKK TIOHATHH W  YCTAaHABIMBATh WX  B3aWMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/ICIIBHBIX (DAKTOB U SIBJICHHIA;,

BBIOMpPATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(DUKAIIMK BEIIECTB K XUMHUYCCKHX PEAKIIHIA;

YCTaHABJIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MKy H3y4aeMbIMU SBJICHUSIMU,



CTPOUTH JIOTMYECKHE paCCYXICHHs (MHAYKTUBHBIC, JEAYKTUBHBIC, MO AHAJIOTMHU), BBISBIATDH
3aKOHOMEPHOCTH M MPOTHBOPEYMsSI B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBaTH BBIBOJBI U
3aKIIIOYECHHUS;

IPUMEHATh B IPOLECCE IO3HAHUS, HCIOJIb3yEMble B XUMHM CHUMBOJHMUYECKUE (3HAKOBBIE)
MoJiesI, IpeoOpa3oBbIBaTh MOAEIbHBIE NPEACTABICHUS — XMMHUYECKMH 3HAK (CHMBOJI) 3JIEMEHTA,
XuUMU4eckas popMyia, ypaBHEHUE XUMHUUECKON PeaKkIMy — IPU PELICHUH Y4eOHBIX TTO3HABATEIbHBIX
U IPaKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHBIE MOJIEIbHBIC IIPEACTABICHUS Ul BBISABICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4YaE€MbIX BELIECTB U XUMUYECKUX PEAKIIHI.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMNA;

dopMynMpoBaTh LEIM U 337aud  UCCIEIOBAaHUS, HCIOJIb30BATH IIOCTaBJIEHHBIE WU
CaMOCTOSITENILHO c(hOPMYJIMPOBAHHbIE BOIIPOCHl B Kau€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI IS
(opMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIJIETh HABbIKAMU CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U TMPOBEACHUS YUYEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONI0/aTh 3a XOJOM IIPOLIECCa, CAMOCTOSITEIBHO
MPOTHO3UPOBATh €r0  pPe3ylbTaT, (OPMYIHUPOBATH OOOOUMICHHS ¥ BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCJIEIOBAHUS, COCTABJIATH OOOCHOBAHHBIN OTYET O MPOJEIIAHHON
pabore;

IpUOOPETaTh OMbIT YYEHUYECKON MCCIIE0BATENIbCKOM U IPOEKTHON NesTEIbHOCTH, POSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJOB pEIlIeHUs NPaKTHYEeCKUX 3a/ad,
IIPUMEHEHHIO Pa3JInYHbIX METOA0B IIO3HAHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHHMKAX MH(OpMalMM (HaydHO-IOMYJIsSIpHAs JIMTEpaTypa
XUMHUYECKOTO COJEpKaHus, CIpaBOYHbIE Mocolus, pecypcbl HWHTepHeTa), aHaIM3UpPOBATh
MH(OPMALIHIO PAa3IMYHbBIX BUJIOB U ()OPM MPEJICTABICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTD
1 HEMPOTHUBOPEUYUBOCTH;

(dopMyIMpOBaTh 3alpockl M TNPUMEHATh pa3M4Hble METOJbl MNpH TIOUCKE U OoTOOope
nHpopManuu, HeOOXOJUMOI [T BBIMOJIHEHHUS YU€OHbBIX 3a/]1a4 ONpeeIEHHOIO THIIA;

pUOOpeTaTh OMNBIT MCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (QOpMYy NpeacTaBiIeHUs HHGOpMalUU (CXEMBI,
rpaduky, Tuarpammbl, TaOJUIbI, PUCYHKHU U JIPYTHE);

HCII0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEICTBA MPH paboTe ¢ XUMUYECKON MH(pOpMAaIIHei:
MPUMEHTh MEXIpeIMeTHble ((pu3nueckre M MaTeMaTU4ecKHe) 3HaKW M CHMBOJBIL, (HOPMYIHI,
ab0peBuaTypbl, HOMEHKJIATYPY;

MCIOJIb30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISTHOCTH.

OgJajieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU

3aJaBaTb ~ BONPOCHI 1O  CYHIECTBY  OOCy)XJaeMoM  TeMbl B XOjAe  JHajora
W/ JTUCKYCCUH, BBICKA3bIBaTh HJAEH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3314,

BBICTYNIaTh C TMpPE3EeHTalMell pe3ylbTaTOB IIO3HABATENIbHON JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKOH pabOThl MO HCCIEIOBAaHUIO CBOMCTB M3y4yaeMbIX BEIIECTB, pealu3allluyd y4eOHOTro
npoekta ¥ (QOpMYIUpOBaTh BBIBOABI IO pe3yibTaTaM IPOBEIEHHBIX HCCIEIOBAaHUN MyTEM
COTJIACOBAHUS MO3ULUH B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBiajieHNe YHHBEPCATbHBIMH PeryJsTUBHBIMU 1€ CTBUSIMM

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBJIATH CBOIO IIO3HABATEIBHYIO JIEATEIbHOCTD,
ompenenas e€ LeIM U 3a7ayd, KOHTPOJUPOBaTb U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IIpe/UlaraéMblii  aIrOpUTM JEHCTBUH IIPHU BBIIOJIHEHUM YYE€OHBIX M MCCIIEOBATENIbCKUX 3ajad,



BbIOMpaTh Hambosiee YPPEKTUBHBIN CIOCOO0 MX pemeHHsl ¢ Y4ETOM IOJIyY€HHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMIX;
OCYIIECTBIISAITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOAHAJIM3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KITIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckasi XUMUs» OTpaXkaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABIISAIONICH ECTECTBCHHO-HAYYHOM
KapTUHbl MHpa, POJM XUMHUH B TIO3HAHUM SBJICHUN NPUPOAbI, B (OPMHPOBAHUU MBIIUICHUS H
KYJIBTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOM [T PEeLIeHUs TPAKTUIECKUX
3a/1a4 U HKOJIOrMYecKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUMN, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE MOHSATHS
(XMMUYECKUN DJIEMEHT, aTOM, OJJEKTpPOHHAas 000J0YKa aroma, MOJEKyla, BaJeHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTh,  XMUMHUYECKas CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas W
COKpamiéHHasi), MOJb, MOJIIpHasl Macca, MOJISIPHBIA 00BEM, YIIIEPOJIHBIN CKeleT, (PyHKIMOHATbHAS
rpymnna, pagukai, U30MepHsi, U30Mepbl, TOMOJIOTHYECKUM Psil, TOMOJIOTH, YIJIEBOAOPO/Ibl, KUCIOPO.
U a30Tcojepkalllie COCJUHEHHS,, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEIMHEHMS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUs opraHuueckux BeuiectB A. M. bytiiepoBa, 3akoH
COXPAHEHHUS MacChl BELECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM A3bIK XUMUU; MUPOBO33PEHUYECKHE
3HaHMS, JIeKAIIMe B OCHOBE INMOHUMAHUSA NPUYMHHOCTH M CUCTEMHOCTH XUMUYECKHX SIBJICHUU,
(bakToNoruuecKue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJYYCHHH M O€30MacHOM HCIIOIb30BAHUH
BXHEHIIINX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM 1eATEIHbHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKU MOHSATHH, yCTaHABIUBATh MX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHSITHUS MPU ONHCAHUM COCTaBa, CTPOCHUSA H
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIl€HHOMN) (opMyn OpraHM4YecKHX BEUIECTB U
YPAaBHEHUI XMMHUYECKUX pPEaKLMH, U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB IUIA
WUIIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,;

C(OPMHPOBAHHOCTh YMEHHMH YyCTaHABIUBATh MPHUHAICKHOCTh H3YYEHHBIX OPTraHUYECKUX
BEIIECTB T0 UX COCTaBY U CTPOEHUIO K OIpeIeIEHHOMY KJIacCy/TpyIie COeANHEHUH (YriieBOI0pOIbI,
KHCIIOPOJI M a30TCOJEpIKAaIllUe COEAMHEHMs, BBICOKOMOJIEKYISIPHbIE COEIMHEHUs), AaBaTb UM
Ha3BaHMs 1o cucremarnueckoil HomeHkiatype (IUPAC), a Ttaxke NpuUBOAUTH TpHUBHAJIbHBIE
Ha3BaHMs OTJENbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMMIIEH, aleTHJIEH, STUJIEHIJIUKOJIb,
ruepud, ¢GeHoln, Qopmanblaeru, aneTalbIerusl, MypaBbHHas KHCIOTa, YKCYCHas KHCJIOTa,
OJIEMHOBAsI KUCJIOTa, CTeapUHOBAs KUCIIOTA, III0K03a, GPYyKTO3a, KpaxMaJ, Leslii0103a, IIUIHH);

C(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHJbBl XUMHUYECKOW CBA3M B OPraHUYECKUX
COeIMHEHUX (OMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTH YMEHUS MPUMEHATH MOJIOKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX BEILECTB
A. M. BytnepoBa /11 00bsCHEHHS 3aBUCUMOCTH CBOWCTB BEILECTB OT UX COCTAaBA M CTPOEHUS; 3aKOH
COXPAaHEHHUS MacChl BEUIECTB,;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3HUECKUE U XUMHUYECKUE
CBOMCTBA TUIMHUYHBIX MpPEJICTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ATaH,
STUJICH, TPOIMWJIEH, aleTuieH, Oyramuen-1,3, merunOyraaweH-1,3, OeH30J7, METaHOJ, 3TaHOI,
STHJICHIJIMKOJb, TIUIEPUH, (DEHON, aleTalbAerh, MypaBbUHAs U YKCyCHas KHCIIOTHI, TJIIOKO03a,
Kpaxmajl, LEJUII0J03a, aMUHOYKCYCHasl KHCJIOTa), WIUIIOCTPUPOBATh I'€HETUYECKYIO CBS3b MEXKIY
HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEaKLMH C HCIIOJIB30BAHMEM CTPYKTYPHBIX

bopmyu;



c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOYHUKU YTICBOJIOPOJHOTO ChIpbsi (HE(DTH,
MPUPOJHBIN Ta3, yroyib), CIOCOOBI WX TEpPepabOTKM M TMPAKTHYECKOE NPHUMEHEHHUE IPOYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYUCICHUS [0 XUMUYECKUM YpPaBHEHHSIM (MacChl,
00BbEMa, KOJIMYEeCTBa MCXOJAHOIO BEILIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 MCXO/IHBIX BEIIECTB
WM NIPOJIYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHUW BIAQJECTh CHUCTEMOW 3HAHWKA 00 OCHOBHBIX METOJaX HAy4YHOTO
MMO3HAHUS, UCIIOJIE3YEMBIX B XUMUU TPU U3YUYCHUU BEIIECTB M XUMUYECKUX SBICHUN (HAOII0ICHUE,
U3MEpEeHHUe, IKCIIEPUMEHT, MOJECIUPOBAHKE), HCIOIb30BaTh CUCTEMHBIE XMMHMUYECKHUE 3HAHUS IS
NPUHATHSL PEUICHUM B KOHKPETHBIX >KM3HEHHBIX CUTYallUSX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHMM COONIOAATh MpaBuja IOJb30BAHUS XUMHUYECKOW TMOCYIoil u
1a00paTOpPHBIM 00OPYZOBAaHUEM, a TAaK)Ke MpaBHUiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHYECKUX OIMBITOB;

cOPMUPOBAHHOCTh yYMCHHH TIUIAHUPOBATH W  BBINOJHATh XUMUYCCKHUH OKCIICPHUMEHT
(mpeBparieHus OpraHWYECKHX BEUIECTB INPH HArpeBaHUM, TOJIYYEHHE AITHJIICHA M HM3Y4YCHHE €ro
CBOWCTB, KAYECTBEHHBIC PEaKIMM OPTraHWYECKHUX BEUIECTB, JIEHATYypalus OCIKOB MPU HArpeBaHHH,
I[BETHBIE pPEaKIMK OETKOB) B COOTBETCTBHHM C MPABUIIAMU TEXHUKU 0€30MaCHOCTHU MPH 0OpalleHuu ¢
BELIECTBAMH U JTAOOpaTOpHBIM  O0OpYIOBaHUEM, MPEIACTABISATh PE3yIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (DOpMe 3allMCH YPaBHEHUN COOTBETCTBYIOUIMX peakluii U (hOPMYyIHUPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB,;

cOPMUPOBAHHOCTh YMEHHH KPHUTUYCCKH AaHATU3UPOBATH XHUMHYCCKYI0 HWH(POPMAITHIO,
MOJIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEeCTBAa MaccOBO MH(popManuu, THTepHET U ApYyTuXx);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh TIPaBUiIa YKOJIOTHYECKHU 11€JIeCO00pa3HOTO TTOBEACHUS
B OBITY M TPYIOBOW JAEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3JI0POBbS M OKpYXKarolleu
MIPUPOJHON Cpelbl, OCO3HABATh OINACHOCTh BO3ACHCTBHSI HA JKUBBIE OPraHU3MBI OIpPEACTEHHBIX
OpPraHMYECKUX BEIIeCTB, MoHuUMas cmbica mokazarens [IJIK, moscHATh Ha mpumepax CrocoOb
YMEHBILIEHUS ¥ MPEJOTBPAILCHUS UX BPEAHOTO BO3ICHCTBUS HA OPraHU3M YeTIOBEKa,

JUIsE OOYYaIOLIUXCS C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS: YMEHUE MPUMEHSITH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB U XMMHYCCKHUX SIBJIICHHUIA;

JUIS CHENbIX U CIa0OBUASIIMX OOYyYaroIMXCs: YMEHHE HCIOJb30BaTh PEIbe(hHO-TOUEUHYIO
cucremy obo3Hauenuii JI. bpaiins 1is 3anucu Xumuaeckux GopMmyi.

11 KJIACC

[IpeameTHBIC pe3ybTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHudeckast XUMHUs» OTPaKAIOT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUI: O XWMHUYECKOW COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHUW MPHUPOABI, B (POPMHPOBAHUHM MBILIUICHUS H
KYJIBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON rPaMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUS MPAKTUYECKUX
3a/1a4 ¥ HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3[IOPOBBIO U TIPUPOJIHOM cperie;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUHM, KOTOPAsl BKIIOYAET: OCHOBONOJIATAOIIUE TTOHATHS
(XMMHYECKUI SJIEMEHT, aToM, H30TOM, S-, P-, 0- AIEeKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJICKYJIa,
MOJTb, MOJISIPHBIN 00BEM, BAJIEGHTHOCTH, AJIEKTPOOTPHUIIATETHFHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKast
CBs3b (KOBaJieHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOJHAS), KPUCTAUIMYECKAsT PEMIETKa, THIIbI
XMMHYECKHUX PEAKIUM, pACTBOP, DJIEKTPOJIHUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTHUECKAS] TUCCOLUALIMS,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUUYECKON PEAKIINU, XMMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUs ANEKTPOJUTUUYECKON auccouuanuu, nepuoauyeckuit 3axon J[. WM. Mengeneena,
3aKOH COXPAHEHMSI MACChl BELIECTB, 3AKOH COXPAHEHHS U MPEBPALICHUS SHEPTUHM IIPU XUMHUYECKHUX
peaKkIusiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIINUE



B OCHOBE IOHUMAaHHS MPUYNHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBJICHHH, (DaKTOIOTrHYecKHe
CBEICHMS O CBOMCTBAaX, COCTaBe, MOJYYEHHUH U O€30IaCHOM HCIOJB30BAaHUU Ba)KHEMIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN AESITETbHOCTH YeNIOBEKa,;

c(OpMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTepHbIE NMPU3HAKU MOHSATHM, yCTaHABIUBATh MX
B3aUMOCBS3b, UCII0JIB30BAaTh COOTBETCTBYIOIINE MOHATHUS IIPU ONMCAHUY HEOPTAaHUYECKUX BEUIECTB U
UX IPEBPALLEHUN;

c(OPMHPOBAHHOCTh yMEHHH HCHOJB30BATh XMMHUYECKYI) CHMBOJIMKY JJISI COCTABICHHS
(hopMyII BENIECTB ¥ ypaBHEHUN XUMHUYECKUX peakiuii, cuctemarnueckyro HomeHknarypy (IUPAC) u
TPUBHAJIbHbIE HA3BAaHUS OTIEJIbHBIX HEOPIaHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIN Tras,
aMMUaK, raiméHasi U3BeCTh, HeraléHas u3BecTb, MUThEBAs COJia, MUPUT U JpyTue);

c(OpMUPOBAHHOCTh YMEHHUH ONpEAeNsATh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHX
AJIEMEHTOB B COCJMHEHHUSAX DPA3IMYHOTO COCTaBa, BUJ XUMHUYECKOHM CBSI3M (KOBaJCHTHAsl, MOHHAs,
METaJIJINYecKasi, BOJOPOJHAsA) B COCAMHEHHUSAX, THUIl KPUCTAIMYECKOW PEIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKyJspHas, WOHHAs, METAJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHNUI;

c(OPMHPOBAHHOCTh YMEHHI yCTAaHABIMBATh NMPHUHAUICKHOCTh HEOPTAaHUYECKUX BEHIECTB TI0
X COCTaBy K ONpEACTIEHHOMY KIIACCYy/TPyIIe COeIWHEHHH (TMPOCThIE BEUIECTBA — METaUIbl U
HEMETaJlTbl, OKCH/Ibl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICH Mepuoandeckoro 3akoHa /. 1. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0ObSICHUTEIBHYIO U TPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh DJIECKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
snemeHToB 1—4 mepuonoB Ilepuoanueckoil cucrembl xumuueckux siaemeHToB JI. 1. Menpeneesa,
UCIIOJNIb3YS TIOHSTHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XMMHUYECKUX IJIEMEHTOB M HUX COEAMHEHUN IO MepHojaMm U
rpynmaM [lepuoanueckoit cucteMsl XUMHUYECKHX di1eMeHTOB []. 1. Menneneesa,

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh (OMUCHIBATH) OOIIHME XWMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPK/IAaTh CYIIECTBOBAHUE T'€HETUYECKON CBSI3U
MEXJy HEOPraHMYECKUMH BELIECTBAMU C TMOMOIIBIO YPaBHEHHUU COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii;

chOpPMUPOBAHHOCTh yMEHHS KJIacCU(PHUIMPOBATh XHMHUYECKHE PEAKIUU 10 Pa3TUYHBIM
MpU3HaKaM (YHCIy M COCTaBY PEarupyroLINX BEIIECTB, TEIUIOBOMY 3(DPEKTy peaklunu, U3MEHEHUIO
CTETEeHEW OKUCIICHUS AIEMEHTOB, 00pPaTUMOCTH PEAKIMH, YYaCTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUIN COCTaBISATh YPAaBHEHUS PEAKIUIl pa3IMYHBIX TUIIOB, TOJHBIE U
COKpalIEHHbIE YpaBHEHUS peaKlMi HOHHOTO 0OMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKIUU
UIYT 10 KOHIIA,

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIIMHU, MOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BELIECTB;

chOpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii oCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peaklUHu OT
Pa3IMYHbIX (AKTOPOB; XapaKTep CMEHICHHUs] XMMHUYECKOI0 PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiicTBus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI, JICKAIINEe B OCHOBE
MPOMBIIIJICHHOTO ~ TOJIYY€HUsI CEePHOM KHUCIOThI, aMMHaka, a Takke CHOPMUPOBAHHOCTD
mpencTaBicHuid 00 OOMMX HAayYHBIX NPHUHIUINAX W JKOJOTHYECKHX MpoOJIeMax XHUMHUYECKOTO
IIPOU3BOJICTBA,

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCICHUS C MCIOJIb30BAHUEM MOHSATHUS «MaccoBast
JIOJIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MPHU XMUMHUYECKHUX PEAKLHUAX, MAaCChI



BCIICCTBA HJIN 00BEMa Tra3oB 10 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UJIU O6'béMy OAHOI'O U3
YUYaCTBYIOLIMX B PEaKIMM BELIECTB, TEIUIOBOrO 3(p(heKTa peakluyu Ha OCHOBE 3aKOHOB COXPaHEHMs
Macchl BELECTB, IPEBPALLECHHS U COXPAaHEHUs SHEPT UM,

Cc(OPMHUPOBAHHOCTh YMEHUH COOMIOATh IPaBUJIA I0JI30BAHMS XHMHYECKOM MOCYIOH U
1a00paTOPHBIM 00OPYAOBAaHMEM, a TAK)KE MpPaBHUiIa OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C
HWHCTPYKIUAMMU 110 BBIIIOJITHCHUTO Ha60paTOpHBIX XUMHNYECKUX OIIBITOB,

cOPMUPOBAHHOCTh yYMEHHW TUIAHUPOBATH M  BBIIOJHATh XUMUYECKHUH OKCIIEPHUMEHT
(pa3noxeHue NMepoKcuaa BOJAOPOJAa B IPUCYTCTBUU KaTaau3aTopa, ONPEAEICHUE CPellbl PaCTBOPOB
BCIHICCTB C NOMOIIBIO YHUBCPCAJIBHOI'O MHAMUKATOPA, BJIIMAHUC PA3JIMYHBIX CI)aKTOpOB Ha CKOpPOCTb
XMMUYECKON peakliy, peakliui HOHHOI0 0OMEHa, KaueCTBEHHbIE peakly Ha cysibdaT-, KapOoHaT- U
XJIOpU/1-aHUOHBI, Ha KATHOH AMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/a4 110 TeMaM «MeTalib»
n «Hemeramib») B COOTBETCTBUM C TNPAaBWJIAMU TEXHUKM O€30IIaCHOCTH IpPH OOpAIIEHUU C
BEIIECTBAMM M J1a0OpaTOpHbIM OOOPYAOBAaHHEM, IPEICTABIATh PE3YIbTaThl XUMHUYECKOTO
9KCIIEPUMEHTA B (DOpPME 3aIllMCU YPAaBHEHUH COOTBETCTBYIOLIUX PEAKLMM U (POPMYIUPOBATh BHIBOIbI
Ha OCHOBE 3TUX PE3yJbTATOB,;

c(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HH(OpPMAIHIO,
II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CPEICTBA MAacCOBO KOMMYHUKaluu, MIHTepHET U 1pyrux);

cpOpMUPOBAHHOCTh YMEHUI COOJIOAATH IPaBHJIa 3KOJIOTHYECKH 11€7eCO00Pa3HOro MOBEICHUS
B OBITY W TpPYAOBOM JAEATEJBHOCTH B ILENAX COXPAaHEHHS CBOEr0 3J0pOBbs U OKpPY)KaroLIeH
IPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTh BO3AEUCTBHUS Ha >KMBbIE OPTaHU3MBl OIpPENEIEHHBIX
BEIIECTB, MOHUMas cMblca nokasatens ITJIK, moscHATP Ha mpuMepax CIOCOObl YMEHBIIEHUS U
IPEJOTBPALLEHHS X BPEIHOTO BO3JIEHCTBUS HA OPraHU3M YEJIOBEKa;

JII 06yqa101111/1xc;[ C OrpaHMYCHHBIMU BO3MOXKXHOCTAMUA 340POBbs: YMCHUC IIPUMCHATHL 3HAHUSA
00 OCHOBHBIX AOCTYIIHBIX METOJIaX IMO3HAHUS BCIICCTB U XUMHUYCCKUX $IBJI€HHI>1;

U CIeNBIX U CIA00BUAALIMX OOYYaIOIUXCsA: YMEHHE HCIOJIb30BaTh PeENIbe()HO-TOUEUHYIO
cucremy obo3Hauenuii JI. bpaiins 1ist 3anucu Xxumuaeckux Gopmyi.

COJEP/KAHUE OBYYEHUA

10 KJIACC
OPITAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMHH

IIpenmer  opraHuMyeckoll  XUMUHU: €€  BO3HMKHOBEHHE, DAa3sBUTUE U 3HAUYCHHUE
B IOJIyUEHUU HOBBIX BELIECTB U MaTepuanoB. Teopusi CTpOEHHS OpPraHMYECKHUX COEAMHEHUH A.
M. BytnepoBa, €€ ocHoBHble moOJOKeHUsA. CTpPyKTypHble (QOPMYIbl OPraHUYECKHX BEIIECTB.
FOMOJ’IOFI/IS[, HN30MCpHUs. XUMHYecKast CBI3b B OpTraHNYCCKUX COCAMHCHUAX — OJJUHAPHBIC U KPATHBIC
CBSI3H.

[IpencraBienne o kinaccudukanuu OpraHuyeckux BemiecTB. HomeHKIaTypa OpraHuyecKux
COEUHEHMUH (cHcTeMaTHYecKas) U TPUBHAJIBHBIE HA3BAaHUS BAXXHEMILNX NPEICTABUTENEH KIIaccoB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJILHBIE METOJbl WM3YYEHHMsS BEUIECTB M WUX INPEBPAIECHUN: O3HAKOMIIEHHE C
o0pa3liaMu OpPraHMYeCKUX BEIIECTB M MaTepualaMd Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYIJI

OpPraHMYECKUX BELIECTB, HAOIIOJEHNE U ONMHCAHHME JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAIIECHUIO
OpraHMYECKUX BEIIECTB IPU HarpeBaHUU (TJIaBJIeHUE, 00YTJIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHl psaa. MeTaH W d3TaH — MpOCTEHIIne
MPEJCTABUTENIN AJKAHOB: (PU3MUECKUE U XMMHUYECKHE CBOMCTBA (pEakIMM 3aMELICHHs] U TOPEHUs),
HaX0XJECHHUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHNE.



AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOIMYECKMH psn. DTWIEH U NPONWIEH — IpocTeiliune
IIPEJCTAaBUTENIN AJKEHOB: (PU3MUYECKHe M XHUMHUYECKHE CBOMCTBAa (peakuuu TI'MIpUPOBAHUS,
raJJOT€HUPOBAHUS, TUIPATALlUH, OKHCICHHS U TIOJIMMEPU3aLIUH ), TOJTYy4eHUE U IPUMEHEHHE.

Ankanuensl: Oyrammesn-1,3 w merwnOyramueH-1,3: cTpoeHHe, BaKHEWIINE XUMHUYCCKHE
CBOMCTBa (peakuus noauMepusanun). [losydeHne CHHTETHUECKOro KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALETUIIEH — MPOCTEUIINI
NPEJCTaBUTENIb AJIKMHOB: COCTaB, CTpPOEHHE, (U3MYECKHMEe W XUMHUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIMH, TOPEHMS ), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu
raJJOTCHUPOBAHUS W HUTPOBAaHMA), IOJY4YEHHE U IpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue c8OUCMBA (Peakyuu 2an02eHUpOBaAHUs U HUMPOBAHUs), NOJYYeHue U
npumenenue. TOKCHYHOCTb ~ apEHOB. I'enetnyeckass  cBA3bL  MEXAY  YINIEBOAOPOJAaMH,
IIPUHAICKANIMMU K Pa3JIU4HbIM KJIaCCaM.

[TpupoHBIe HICTOYHUKH YTIIeBO10po10B. [IpupoaHbiii a3 u nomytHeie HedTsHBIE Ta3bl. HedTh
n e¢ mnpomcxoxaenue. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEeKUHT (TePMHUYECKH,
KaTaIuTHIecKui ), muponus. [TpoaykTsl nepepaboTku HeDTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH H
B ObITY. KaMeHHBII yroib 1 IPOAYKTHI €To epepaboTKH.

OKCIIEpUMEHTAJIbHBIE METOJbl WM3YYEHMs] BEIIECTB M WX MPEBpAlllEHUN: O3HAKOMIICHHE C

oOpa3lamMu IUIacTMAacC, KaydyyKoB M pe3uHbl, kouiekuuu «HedTb» u «Yronb», MoIenupoBaHHE
MOJIEKYJ YIJI€BOJOPOIOB U TalOr€HONPOU3BOIHBIX, POBEICHNE IPAKTUIYECKON pabOThI: MOyUYEeHUE
3TUJIEHA U U3YYE€HHE €0 CBOMCTB.

PacuétHble 3aj1auu.

BbruncneHus mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEILIECTBA WJIM MPOAYKTA PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX
BEILIECTB UJTU TIPOTYKTOB PEAKITUN).

Kucnopoacoaepxamnme oprannyeckne coeinHeHU

[IpenenpHble OMHOATOMHBIE CHUPTHL. MeETaHON W JTAHON: CTPOEHHE, (U3NYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuu ¢ aKTHUBHBIMH MeETalJlaMH, TaJOre€HOBOAOPOJAaMH, TOpPEHHUE),
npuMeHeHue. BogopoaHbie CBSI3M MEXIy MOJIEKYJIaMH CIUPTOB. JleiicTBUEe MeTaHoIa U 3TaHOJA Ha
OpraHu3M YeJIOBEKa.

MHoOroaroMHbIe CIUPTHI. DTUIICHTJIUKOJb U TJIULEPUH: CTpOeHUE, GU3UIECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICUCTBUE CO MICIOYHBIMU METaJJIaMU, KaueCTBEHHAs! PEaKIis Ha MHOTOATOMHBIE
cnupThl). JleiicTBUe Ha OpraHu3M 4enoBeka. [IpumMeHnenune rimiepruHa u dTHICHTITUKOJS.

®deHoJI: CTpOeHUE MOJEKYJbI, (PU3NYECKUEe M XUMHYECKHUE CBOMCTBA. TOKCHMYHOCTH (peHoIIa.
[Ipumenenue deHomna.

Anpaeruibl 1 kemornsl. DopManbAeTu, aleTaabIeTu: CTpoeHre, (pU3ndeckue 1 XuMHIEeCKHe
CBOMCTBAa (peaKIMM OKUCJICHHWs] U BOCCTAHOBJICHHS, KAUeCTBEHHBIC PEAKIUH), TOIyuYeHUE W
MIPUMEHEHUE.

OAHOOCHOBHBIE TIpeleibHbIe KapOOHOBBIE KHCIOTHL. MypaBbHMHAs M YKCYCHAasi KHUCIOTBI:
cTpoeHue, (pu3nyeckne W XMMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIME MJIs Kiacca KUCJIOT, PEaKIIHs
sTepuduKaIKi), TOoNydeHue U mnpuMmeHeHue. CrTeapuHOBas ¥ OJEMHOBAas KHUCJIOTHI  Kak
MPEACTABUTENM BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, MX
MOIOIIIEE AECHCTBHUE.

Crnoxuble 3(upbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [MAPONN3 CIOXKHBIX 3()UPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupo. buonorudeckas poiib KUpPOB.

YrneBoabl: coctaB, Kiaccuukanus yrieBoaoB (MOHO-, AM- U modwcaxapunbl). [moko3a —
MPOCTEHIINIT MOHOCAaXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYIbI, (U3HUYECKHEe U XUMHUYECKHE
cBoiicTBa (B3ammojericTBue ¢ ruapokcuaoM meau(ll), okucieHrne aMMHaYHBIM PACTBOPOM OKCHJIA



cepebpa(l), BoccraHoBieHHE, OpOXXEHUE TIIIOKO3bI), HAXOXKJICHHE B MPHPOJAE, MPUMEHEHUE,
ounosornueckas poib. otocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.
Kpaxman u memtrono3a Kak TpupoaHble moiuMepbl. CTpoeHHe Kpaxmalia W IIEJUTIOJIO3bI.
dusnuecKkue U XMMUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOJIOM).
OKCIIepUMEHTAIbHBIC METOJIbI M3YYCHHUsS BEIISCTB WM WX TPEBPALCHHUH: IPOBEJCHHUE,

HAOJIOZCHNE U ONMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbIC PEaKIUH
OJIHOATOMHBIX CHUPTOB (OKHUCIeHHEe »dTaHoja okcugoMm wmeau(ll)), MHOroaroMHbBIX CHHPTOB
(B3aumopelictBue riuiepuHa ¢ ruapokcugom menu(Il)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopom okcuaa cepebpa(l) m ruapoxcumom menu(ll), B3ammopeiicTBHE Kpaxmana ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA paCTBOPA YKCYCHOMN KUCIIOTHI.

Pacuérnble 3a1aum.

Boruncnenus mo ypaBHEHUIO XUMHYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BElIECTBA WM MPOAYKTA PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO M3 UCXOAHBIX

BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTcoaepikale OpraHu4ecKue COeAMHEHUS.

AMUHOKHUCIIOTEl KaKk aM(OTepHble OpraHM4eckue coeauHeHus. Pu3nyeckue M XUMHYECKHE
CBOMCTBAa aMUHOKHUCJIOT (Ha mpUMepe IIuiHa). buonornueckoe 3HaueHue aMMHOKHUCIOT. [lenTupl.

benkn kak nOpPUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeAuHeHus. llepBuuHas, BTOpUYHAA U
TpeTHuYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: TUAPONH3, JEHATypaius,
KaueCTBEHHbBIE PEAKIMH Ha OCIKH.

OKCIIEpUMEHTANIbHBIC METOJbl M3YYEHHs BEIIECTB W WX MpEeBpallleHui: HaOJIoJeHHe Hu
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIIBITOB: J€HATypalusi OCJIKOB MPH HAarpEBAaHUU, [[BETHHIC PEAKIIUU

OEJIKOB.

BbicokoMoIeKy JIIpHbIE COeIMHEHHS

OCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHHUH: MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPH3AINU, CPEIHSS MOJCKy/spHas mMacca. OCHOBHBIE METO/IbI
CHHTE3a BLICOKOMOJICKYJISIPHBIX COCTMHEHUI — TIOJIMMEPH3AIIHs U TIOJIMKOHICHCAIIUS.

DKCIIEpUMEHTAILHBIE METOALl M3YYEHMS BEIIECTB M MX IIPEBPAIICHHMI: O3HAKOMJIEHHE C
00pa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaYUyKOB.

MeKnpeaMETHEIE CBSI3H.

Peanuzanusi MeXIpeIMETHBIX CBs3€M IpH H3ydeHMM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIINMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TOHATHUH,
SIBJIFOILMXCS] CHCTEMHBIMHM IS OT/AETIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OO01iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJIEHUE, HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CUHTe3, KiIaccu(ukauus, NEePUOAUYHOCTb, HAOIIOACHUE, HU3MEPEeHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE.

dusuka: MaTepus, dHEPIUs, Macca, aTOM, DJIEKTPOH, MOJIEKYJa, SHEPIeTUYECKUN YPOBEHb,
BEIIECTBO, T€JN0, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, (PU3NUYECKUE BEITMYMHBI M €IMHUIIBI UX
U3MEpEHUsL.

buonorus: knertka, opraHusMm, Oumocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBObL, KUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: mnuIiIeBble MPOAYKTHI, OCHOBBI PAIMOHAIHLHOTO MHUTAHMS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IIperaparbl, MaTepuaiabl U3 MCKYCCTBEHHBIX M CHHTETHUECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHHU



XuMUYecKuid  aneMeHT. AToM. Sapo  aroma, H30TOINBL.  DJIEKTPOHHAs  000JIOUKA.
DHepreTuyeckre ypOBHH, TMOAYPOBHH. ATOMHBIE opOWTanu, s-, P-, d- smemeHTB. OCOOCHHOCTH
pacnpesielieHusi 3JIEKTPOHOB MO OpOUTAIIM B aToOMax »3JEMEHTOB IMEpPBBIX YETBHIPEX MNEPUOIOB.
DneKTpoHHask KOHGUTYpalus aTOMOB.

[lepuonnueckuit  3akoH u llepuonmueckas cucreMa XUMHUYECKHX 3yeMeHTOB [l
W. MenneneeBa. CBs3pb nepuoAguueckoro 3akoHa U Ilepuoauyeckoll CUCTEMBI XHMHUYECKUX
anemenToB Jl. WM. MenneneeBa ¢ COBpEMEHHOW Teopuel CTPOEHMsSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOWCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM HPOCTBIX M CJIOKHBIX BELIECTB IO
rpynnaM u nepuojam. 3HaueHue NepUoINYECKOro 3aKOHa B pa3BUTUH HAyKH.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BUABI XMMUUECKOHN CBs3H (KOBaJICHTHAsI HEMOJspHas
U TOJISIpHAsi, HOHHAsI, MeTainyeckas). Mexanusmbl 00pa3oBaHUsl KOBAJICHTHOM XUMHYECKON CBS3H
(oOMeHHBIHT u JIOHOPHO-aKIETITOPHBIN ). Bonoponnas CBSI3b. BanenTtHocTs.
DneKTpooTpruLaTeNbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJNEKYJISpHONO W HEMOJEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiecTBa. THUMNBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBAa BEIIECTB OT THUMA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTe o nucnepcHbIX cuctemax. McTuHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast 10Jis
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranuyeckux coenuHeHuil. HomeHkinatypa HeOpraHM4ecKHUX BEIIECTB.
['eneTnueckast CBsI3b HEOPraHUUYECKHUX BEILIECTB, IPUHAUICKALIUX K PA3TUUYHBIM KJIACCAM.

Xumuyeckass peakius. Knaccudukanus XUMHUYECKMX peakUuid B HEOPraHWYeCKOW W
OpraHMYEeCKONM XUMHUHU. 3aKOH COXPAHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUs U IPEBpallCHUS
SHEPTUH MPU XUMUYECKUX PEAKITUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTb OT pPa3IUYHBIX (pakTopoB. OOpaTuMble pEaKIHH.
Xumnyeckoe paBHoBecHe. DaKkTOPbI, BIAUSIONIME Ha COCTOSIHUE XUMHUECKOro paBHoBecus. [IpuHimn
Jle UlaTtense.

Onexkrponutuyeckas auccouuanus. CuibHble M cradble AneKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCIasi, HEUTpaJIbHAs, IIE€JI0YHAsl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKclepUMEeHTaIbHbIE METO/Ibl M3YYEHHS BEIECTB U MX MPEBPAICHUN: JEMOHCTPALIUS TaOJIUI]

«Ilepuognueckas cucrema xumudyeckux odiemeHTOoB JI. WM. MenneneeBa», H3ydeHUE MOJEIEH
KPUCTAJUTUYECKUX PEemETOoK, HaOro/IcHUE
Y OIKCAaHMUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHE MEPOKCHAa BOAOPOaA B
MPUCYTCTBUU KaTAIN3aTOPa, OMPEEICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO
WHMKATOpa, PeaKIMi HOHHOTO 00MeHa), MPOBEACHHUE MPAKTUYECKON padoThl «BiusiHIe pa3muyHbIX
(hakTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI.

Pacuérnbie 3a/1auu.

Pacuérel mo ypaBHEHUSIM XMMHMUYECKUX PEAKIUW, B TOM YHUCIIE TEPMOXUMHUUYECKUE PACUETHI,

pacuéThl ¢ UCIOJIB30BAHNEM TIOHATHUS «MACCOBAs JOJIS BEIIECTBAY.

Heopranuueckasi xummusi

Hewmeramnsl. [Tonoxenne HemeraioB B [lepuonnueckoil cucreMe XUMUYECKHX AJIEMEHTOB [1.
W. MennieneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB. PU3NYECKUE CBOMCTBA HEMETANIOB. AJIJIOTPOTIHS
HEMEeTaJUIOB (Ha MpuUMepe KUcaopoaa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIINX HEMETAJUIOB (TaJIOreHOB, Cepbl, a30Ta, Gocdopa, yriepoaa
U KPEMHUS) U UX COAMHEHHUH (OKCHIOB, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHH).

[IpuMmeHeHne BaXKHEUIINX HEMETANIOB U UX COCITUHEHUN.

Meramnsl. [lonoxxenune merauioB B Ilepuoanueckoil cucreMe XMMHMUYECKUX 3i1eMeHTOB [l
N. MenneneeBa. OcCoOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue



¢usnueckue cpoiicTBa MeTaioB. CIUTaBBl METAJIOB. DJEKTPOXUMHUECKUH psAA  HaNpsHKeHUN
METAaJJIOB.

XWMHYECKUE CBOWCTBA BAKHEUIIINX METAJUIOB (HATPHM, KaJWi, KaIbIMi, MarHui, alFlOMUHUN,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHUM.

O6mwme crmocoOw! morydeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY U TEXHHUKE.

DKCIEPUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB U MX MPEBPALIECHUM: W3YyUECHUE KOJIICKIIMHU

«MeTaJuiel ¥ CIUIAaBbI», 00pa3ll0oB HEMETAIIJIOB, PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4, HAOII0ICHUE 1
OIMHMCAaHUE JACMOHCTPAMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCH]IA ATFOMIHHS
C pacTBOpaMH KHCJIOT U I1IE€JI0UeH, KaueCTBEHHbIC PEaKIIMM Ha KATUOHBI METAJLJIOB).

Pacuérnble 3a1aumn.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO U3 YyYaCTBYIOIIMX B PEaKIIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYeCTBa
BELIECTBA) IPOYKTOB PEAKIMH, €CIIU OJJHO U3 BEIECTB UMEET IPUMECH.

XHMMHSA U JKU3HD

Ponb xumMuu B 00ECIICUYCHHUM HSKOJIOTMYECKOM, SHEPreTUYECKOW W IHIIEBOW 0€30MacHOCTH,
pa3BuTuu MeAuIuHbL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIICCTB U XMMHUYECKUX PEaAKIIHil.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIIJICHHOTO MOJTYYEHUS Ba)KHEHIINX
BCILIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUATIOB: BaKHEHIIHME CTPOUTEIbHBIE MaTEpHUabI,
KOHCTPYKLMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTephalibl I 3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHMYeCcKre U MUHEpaIbHbIe yIOOpPEHHUS.

XuUMUA U 3I0pOBbE YEJIOBEKA: MPaBUiIa UCIOJIb30BaHUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuia
0e30I1acHOro HCIIOJIB30BaHUSI npenapaToB OBITOBOU XHUMHUU
B IIOBCEIHCBHOM KU3HU.

MeXnpeaMETHEIC CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBA3€H NMpH U3ydeHUU OO0IIeld M HeopraHudecko xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, ABJIAIOIIMXCA CUCTEMHBIMHU IS OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOm1e ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, KJIacCu(UKaIus, NepuoANYHOCTh, HA0IIOJeHUE, SKCIIEPUMEHT, MOACITUPOBaHNE, U3MEPEHHE,
SIBJICHHE.

@dusmka: marepus, JHEprus, macca, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
paZMOAKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKHH YpPOBEHb, BELIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIIMYMHBI U €IMHUILIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHnusM, 3KocucTeMa, ornocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMHUHBI,
0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE3HBIE HCKOMAeMbIe, TOILINBO, PECYPCHI.

TexHonmorusa: XMMHYECKas IPOMBIIUIEHHOCTb, METAJUIYPrUs, INPOU3BOJCTBO CTPOUTEIbHBIX
MaTepuasos, CENbCKOXO35MCTBEHHOE IIPOU3BOJCTBO, NULIEBas IIPOMBILIICHHOCTb,
(dapmalieBTHUECKass MTPOMBIIIIIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX IPEnapaToB, MPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAS IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HaumeHnoBaHue pa3iesos U KonnyecTBo yacos DNEeKTPOHHBIE
/1 TEM MPOTPaMMBbI Bcero | Kontponbshbie | [Ipaktuuecku (mmudpoBsie)
paboThI € paboThI o0Opa3oBaTenbHbIC
pecypcesl
Pa3neu 1. TeopeTuyeckue 0CHOBBI OPTraHUYECKOH XUMHH
1.1 | I[Ipeamer opraHU4eCcKOit 3 [[Bubnunoreka

xuMuu. Teopus cTpoeHUs
OpPraHUYECKUX COCAUHEHUN
A. M. bytneposa

LIOK https://myschool.e
du.ru/]]

J106aBUTH CTPOKY

Wroro no pazneny HE
Pa3nea 2. Yruaesogopoasbl
2.1 | IlpenenbHbIE YTIIEBOAOPOIBI 2 [[BubnunoTeka
— aJIKaHbl LIOK https://myschool.e
du.ru/]]
2.2 | HenpenenbHbie 6 1 [[https://resh.edu.ru/subje

YrJII€BOAOPOAbI: AJIKCHBI,
AJIKaIUCHBI, aJIKUHBI

ct/29/10/]]

2.3 | ApoMaTHUYECKHE 2 [[https://resh.edu.ru/subje
YIJICBOJIOPO/IBI ct/29/10/]]

2.4 | TlpupoHBIE HICTOUHUKHI 3 1 [[BubnuoTeka
YIJIEBOLOPOIOB U UX LOK https://myschool.e
nepepaboTka du.ru/]]

J106aBUTh CTPOKY

HTtoro mo pazaeny | 13 |

Pasnen 3. Kuciopoacoaep:xanue oprannyecKue coeAuHeHUs

3.1 | Cnuptel. DeHon 3 [[https://resh.edu.ru/subje

ct/29/10/]]

3.2 | Anbaeruasl. KapOoHoBBIE 7 1 [[https://resh.edu.ru/subje
KUCIOThl. CIOKHBIE d(PHUPHI ct/29/10/]]

3.3 | YrueBous 3 1 [[Bubnunoreka

LIOK https://myschool.e
du.ru/]]

Jl06aBUTH CTPOKY

Hroro no pazzaeny | 13 |
Pasznen 4. A3orconeprkaniue opraHnyecKue coeIuHeHus
4.1 | AMuHBIl. AMUHOKHUCIIOTEI. 3 [[BubnnoTeka
benku LOK https://myschool.e
du.ru/]]

J106aBUTh CTPOKY

HToro 1o pazaeny | 3 |
Paspnen 5. BeIcOKOMOJIEKY IS PHbIE COCAUHEHUS
5.1 | [Inactmaccerl. Kayayku. 2 [[BubnuoTeka
Bonokua LOK https://myschool.e
du.ru/]]
J106aBUTH CTPOKY
Wroro no pazueny 2
OBIIEE KOJIMYECTBO HACOB | 34 2 2
I10 ITPOI'PAMME
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11 KJIACC

No | HammenoBaHue pa3zenoB U KonunuecTBo yacos JJIeKTPOHHbIE
/i TEM IPOTrPaMMBbI (uudposBbie)
oOpa3oBaTe/ibHbIE
pecypcsl
Bcero | KontponbsH [IpakTrueckue
bI€ pabOTHI paboThl
Pasnen 1. Teopernueckue 0CHOBbI XUMHH
1.1 | CtpoeHue aTOMOB. 3 [[Bubnunoreka
Ilepuoauueckuii 3aK0H U LOK https://myschool
[Tepuoaudeckas cucremMa .edu.ru/]]
XUMHUYECKHUX 3JIEMEHTOB [].
H. Meunnenecena
1.2 | Ctpoenue BemiecTna. 4 [[BubnunoTeka
MHoroob6pa3ue BeIecTB LLOK https://myschool
.edu.ru/]]
1.3 | Xumuueckue peaxiuu 6 1 1 [[BubnunoTeka
LLOK https://myschool
.edu.ru/]]
J106aBUTH CTPOKY
Hroro no pazzneny | 13 | 1
Paznen 2. Heoprannuyeckasi xumus
2.1 | Meraibt 6 1 [[https://resh.edu.ru/sub
ject/29/11/]]
2.2 | HemeTtasmiel 9 1 1 [[https://resh.edu.ru/sub
ject/29/11/1]
2.3 | CBs13b HEOPraHUYECKUX U 2 [[BubnuoTeka
OpPraHNYECKUX BEIIECTB LOK https://myschool
.edu.ru/]]
Jl06aBUTH CTPOKY
Hroro no paszzaeny | 17 | 2
Pasznen 3. Xumus v :Ku3Hb
3.1 | XuMus 1 )KU3Hb 4 [[https://resh.edu.ru/sub
ject/29/11/]
Jl06aBUTH CTPOKY
Hroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB 34 2 3
110 ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

