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PA3AEJI1 10 kaacc

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMUU Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanbHON 00pa3oBaTEIbHOW IIpOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBarenbHOM cTangapte COO, ¢ yuérom Konnenuu npenogaBanusi yaeoHOro
npenMera « XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit deneparum,
peaM3yIOIINX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBI, I OCHOBHBIX MOJIOKEHUN
«Crparerum pa3Butusa BocnuTanus B Poccuiickoin @enepannu Ha niepuoa a0 2025
rona» (Pacniopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMmbl MO XMMHUH, K ONpPEACIICHUIO
oOmieit crpaTerny 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0y4arOLIUXCsl CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainsHple nojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJICH,
COZIepaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBaHMI K YPOBHIO MOATOTOBKH
BBIITYCKHHKOB.

XHUMHUYECKOE oOpa3oBaHue, noJrydyaeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3alUM, SIBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. (OHO CIYXHUT 3aBEpILIAIOIIMM JTaloM peaju3aluu  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KJIHOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHYECKOr0 O0Opa3oBaHHWsS. OTH IICHHOCTH KacaloTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YEJI0BEKa, a TAK)KE IKOJIOTUIECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U MpUpOJHON cpene. Peanmnsyercss xumuyeckoe oOpazoBaHHE OOydYarOMIMXCS Ha
ypOBHE CpeIHEro 00111ero 00pa3oBaHus CpeICTBAMU yUeOHOTO MpeaMeTa « XuMus,
COJIEpaHUE W TOCTPOCHHE KOTOPOIrO OIpENETIEHbI B MPOrpaMMe MO XUMHH C
yu€ToM crnenudUKd HAayKd XUMUHU, €€ 3HAYeHUs B IO3HAHUU MPHUPOABI U B
MaTepuaIbHON *KU3HU OOIECTBA, a TAKXKE C YUETOM OOIIUX IIeJIe W MPUHITUIIOB,
XapaKTepU3YyIOINX COBPEMEHHOE COCTOSIHHUE€ CHCTEMbI CpEIHEro  oOIIero
oOpa3oBanus B Poccuiickoii deneparuu.

XuUMHUS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUIIU3AIIUM, B CO3J]JaHUU HOBOW 0a3bl MaTepUabHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJaJ B GOPMUPOBaHUE PAIlHOHATIHLHOTO HAYYHOTO MBIIILJICHUS], B
CO3/IaHHE IIETIOCTHOTO TPEJICTaBICHUS 00 OKPYXKAIIIeM MHpE KaK O €IMHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (opMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO0 MHUPA, OCO3ZHAHUSI B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOI'O
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, YKOJIOTMYECKOM 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyUEHUs1) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 WM Ui  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumusi» U «OOlIasgs ¥ HEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0EeCleuynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCErO0 MHOro000Opasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO/Ja K M3y4eHHI0 ydeOHOro marepuaja u oOycJoBieHa
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKX€ Ha YPOBHE CTEPEOXMMHUYECKHMX M  DJIEKTPOHHBIX
MPEICTaBICHUN O CTpoeHUH BemecTB. CBeeHns 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAI0TCSl B Pa3BUTHUU — OT YIJIEBOJOPOAOB JIO CIOKHBIX OMOJOrMYECKH aKTUBHBIX
coelMHeHU. B Kypce  OpraHM4ecKOl  XMMHM  MOJYy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs MEPBOHAYAILHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpUBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHUsA
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3HIIHM,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W NPHUMEHEHHH, a TAKXKE€ O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs AONOoHseTcs B Kypcax 10 u 11 kmaccoB aneMeHTaMu
COZIEpaHUsI, UMEIOIIUMHU KYJIbTYpPOJOTHYECKHII U TMPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT TMOHMMAHMIO B3aMMOCBSI3M XUMUU C JPYTUMH HAayKaMmH,
PACKpPBIBAIOT €€ POJIb B ITIO3HABATEILHOU U MPAKTUYECKOM JIESITEIILHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K TPOIECCY TBOPUECTBA B 0OJACTH TEOPUU
U TIPAKTUYECKUX TTPUIIOKEHUM XUMUM, TOMOTalOT BBIMTYCKHUKY OPUEHTUPOBAThCS B
OOIIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX MpOOIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKHA OCMBICITMBATH MH(POPMAITUIO ¥ IPUMEHSTH €€ 11 TIOTIOTHCHHS 3HAHUH,
pELIEHUS] HHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEI0OBATENIbCKUX 3a1a4. B
LIEJIOM COJIepXKaHWe y4yeOHOro mpeamera «XuUMHsS» JaHHOTO YpPOBHS W3Yy4YCHHS
OPUEHTUPOBAHO Ha (GOPMUPOBAHUE Y OOYUAIOMIMXCS MUPOBO33PEHUYECKON OCHOBBI
Uit oHUMaHus  (prtocopckux wWaeH, TakuX KakK: MaTepuaibHOE EIUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpPa, O0YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOCHHMEM, I03HABAEMOCTb ITPUPOJIHBIX SBJICHHI MYTEM SKCIIEPUMEHTA
W peuieHus MPOTUBOPEUMI MEXKIYy HOBBIMM (DaKTaMU ¢ TEOPETUYECKUMU
PENOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJOTHYECKUX MpoOiem, a
TaK)Ke MpodsieM cOepeXeHHs] YPHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/AHMS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHuss 3aga4  BOCHUTAHMS, Pa3BUTHUS M COLMAIM3ALUU
00yJaromuxcs MTPUHATHIE MPOrPaMMOM IO XUMHUHU TMOJXOJbI K OIPEACTICHUIO
CONIEp)KaHMsI M TIOCTPOCHHUS TpeaMera TMpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUM, UMEIOIINX 0a30BOE 3HAUEHUE JIJIsl PA3ITUYHbIX
BUJIOB JICATEIHHOCTH: pEIICHUs TNpoOJieM, TMOMCKa, aHaim3a u 00paboTKH
uH(popManuy, HEOOXOAMMBIX JJISi TMPHOOPETEHUs ONbITa MPAKTUYECKOW H
UCCJIEN0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenojaBaHus XUMHUU Kak Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs, TP ONPEACIICHUH
COJIEP)KATENIbHOM XapaKTepUCTUKU LEJe H3ydeHHs] MNpeaMeTa HarpaBiIeHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKM KakK OOJIAaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTU YEJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBON KyJabTypbl. C
METOJIMYECKOM TOYKHM 3PEHMSI TaKOW MOAXOJ K OMNPEACICHHUIO LEeJel H3ydeHHUs
IpeaMeTa SIBJIETCS BIIOJHE OMpaBIaHHbIM.



CoriacHoO MaHHOW TOYKE 3PEHUsSl TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBILIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE TOHSTHS, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE $f3bIKa HAYKH, YCBOEGHHWE W NOHMMAaHHE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HaKOMJIEHHUE C UCTOPHEH X
pa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMHUECKUX PEAKIINI, HEOOXOUMBIX JJIsl MPUOOPETEHUSI YMEHUI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XMUMHYECKUX SIBJICHUM, MMEIOIIMX
MECTO B IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIIOJECHUEM  IMPABUI
0e301macHoOro oopaleHus ¢ BelecTBaMu.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHHUs
MpeIMETa B MPOrpaMMe M0 XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C
HOBBIMHU IPUOPUTETAMHU B CHCTEME CpelHero odimiero odpazoBanus. CeronHs B
MPENoJaBaHUN XUMUHU B OOJIBIIEH CTENEHH OTIAETCS MPEANOYTEHHE MPAKTHYECKON
KOMIIOHEHTE COAEpKaHHUsI OOYy4YeHMsl, OpPHUEHTUPOBAHHOW Ha MOJATOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliM, BIAACIOUIEr0 HE HabopoMm
3HaHUHU, a (PYHKUMOHATBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOIO MOJYYEHUS 3HAHUN U MPUMEHEHMS UX B PEalbHON KM3HU IS PELICHUS
MPAKTUYECKUX 3a/au.

B cBsA3U € 3TUM IIpU U3y4EHUHU IpeaIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a]1a4yH, KaK:

amanrtanus OO0y4aroIIUXcs K YCIOBHSIM TWHAMUYHO Pa3BUBAIOLIETOCS MUDA,
(GopMUpOBaHUE  HMHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE [UISl PA3IUYHBIX BHUIOB
JESITEIbHOCTU: PEUIeHUs Mpo0sieM, MOUCKa, aHajau3a U o0paboTKM HMH(popManuy,
HEOOXOUMBIX JJIs1 NPUOOPETEHUS OIbITa AESATENbHOCTH, KOTOPasi 3AHMMAET BaXKHOE
MECTO B IIO3HAHWU XHMHM, a TAKXKE Il OLUEHKH C MO3MIMUA 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMHUECKUX MPOLIECCOB HA OPraHU3M
YEJI0BEKA U MPUPOIHYIO CPENY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHH B COOTBETCTBHH C JKU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUS, HA0JIF0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00albHBIX MPOoOsieM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIb30BaHMS TOJNYYEHHBIX 3HAHWWA ISl TPUHATHS TPAMOTHBIX PEIICHUA B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO61iee yncIo 4acoB, OTBEACHHBIX I U3YYCHUS] XUMUHU, Ha 0a30BOM YPOBHE
cpenHero obmero obpaszoBanusi, coctaBisier B 10 kmacce — 34 yaca (1 yac B
HEJIEIIO).

PA3JIEJ 2

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUA K pPe3yibTaTaM OCBOCHHS
0o0y4JarolmuUMuUCs TporpaMM CpeAHEro oO0mero o0pa3oBaHUs (JMYHOCTHBIM,
METaNpeMETHBIM U TpeAMETHbIM). HaydHOo-MeToauueckoil OCHOBOW  JJist
pa3paboTKH TJIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOTrpaMM CPETHEro OOIIEro
00pa3zoBaHus SABJISIETCA CUCTEMHO-ACATEIbHOCTHBIN TTOAXO/I.

B CcOOTBETCTBUM C CHUCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o0111ero o0pa3oBaHusl BbIJICIEHBI CJICIYIONINE COCTABJISIOIINE:



OCO3HAaHUE OO0YYarOIIMMMCS POCCUHCKON TIpakJaHCKOH HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJIM4KMe MOTUBALUU K O0yUYEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTHU HAa OCHOBE
KJTFOUEBBIX LIGHHOCTEN M UICTOPUYECKUX TPAaULMii 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBAThCSI B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IPUCYIIHMH LEIOCTHOM
CUCTEME XUMHYECKOr0 00pa3oBaHus;

HaJIMYUE MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl U CIIOCOOHOCTHU CTaBUTh
LU U CTPOUTD KU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpEeIMETa «XUMHS» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHHUCTUYECKUMH, COLUOKYJIBTYPHBIMH, yXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMMU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMamMM W TpaBWIaMU  [OBEACHMS,  CIOCOOCTBYIOUIMMHU  IpoLeccam
CaMOIO3HAHMS, CaMOpPAa3BUTUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00y4Jaromuxcs.

JIn4HOCTHBIE pe3yibTaTbl OCBOCHHUS IIpeaAMeTa «XHMHSD)»  OTPaXaroT
c(OPMHUPOBAHHOCTh OMNbITA MO3HABATEIBHOM M MPAKTUYECKON ESITEIbHOCTU
o0yyaroumxcs N0 peaqu3aluy IPUHATHIX B O0IIECTBE EHHOCTEH, B TOM UYHCIE B
YacCTH:

1) rpakAaHCKOr0 BOCIIMTAHMS

0CO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH,
YB)XEHUS K 3aKOHY U TIPABOIMOPSIIKY;

NPEICTAaBIEHU O COLUMAIbHBIX HOpPMax M NPaBWIAX MEKINYHOCTHBIX
OTHOULICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW I€ATEIBHOCTH MTPU CO3IaHUH YI€OHBIX
MIPOEKTOB, PEIICHUHU YU€OHBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUU XUMUYECKHX
JKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M MPUHUMAaTh MOTHBBI, HAaMEpPEHUs, JOTUKY U
apryMEeHThl IPYTUX MPU aHAJIN3€ Pa3IMYHbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) HIATPHOTHYECKOr 0 BOCIIUTAHMA

LIECHHOCTHOI'O OTHOLICHHS K HCTOPUYECKOMY W HAYYHOMY HACJIEIUIO
OTE€YECTBEHHON XNMHH;

YBOXEHUSI K MIPOLECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUUYECKOTO
OPUMEHEHUSI XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUKEHUS HAyKU €CTh PE3yJIbTar
JUINTENbHBIX ~ HAOMIOACHWH, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPyJia YYEHBIX U MTPAKTUKOB;



MHTEpECA U TO3HABATEIbHBIX MOTUBOB B MOJIYUEHUH U MMOCIEYIOIIEM aHATN3E
uH(GOpPMAIINH O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTE€UECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3AHHBIC C XMMUUYECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHbBIC PELICHUS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEICHHE M TOCTYIKHU CBOMX TOBApUIICH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHU HITUX
MOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUs [EHHOCTEH 310poBoro u Oe3omacHOro oOpasza JKHW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIoOZieHUsT TpaBWwil 0€30MacHOro oOpallleHus C BelecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MOHUMAHUSl [EHHOCTH TPaBUJ HWHIAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAIIUSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JISI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NeSITeNbHOCTH, OOIIECTBEHHO TIOJIG3HOW, TBOPYECKOM W  APYrUX BUIAX
NEeSATeTbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3a7ad
COLIMAJILHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YYEHHUIO MPOQPECCUil pa3mMiHOTO POja, B TOM
YHUCJIEe HA OCHOBE MPUMEHEHUSI TPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOJSAM TPyZAa U pe3ysibTaTaM TPYJIOBOU JIEATEIIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYaJIbHOM TpacKTOpUU
oOpa3oBanus, Oynymieil mpodeccuu U peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHU, HHTEPECOB U
noTpedHOCTEN 00IIECTBA;

6) PK0JI0rM4eCKOro BOCIUTAHMSI:

AKOJIOTUYECKHU 11€JI€CO00pPa3HOr0 OTHOIIEHUS K MPUPOJAE, KAaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3E€MJIE;

MOHUMAHUSl TJIO0ATBHOTO XapakTepa HKOJOTMUECKUX MPOoOIeM, BIMSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOIHOM U COITUATILHON CPEJIbl;



OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUN XUMUU  JUIS
pelIeHus BOIPOCOB PalMOHAIBLHOIO IPUPOAOIIOIIB30BaHN;

AKTUBHOTO HENPUATHS JEWCTBUM, IPUHOCAIIMX BpPEI OKPYXKArOLIEH
OPUPOJHON Cpene, YMEHHUs MPOrHO3MPOBaTh HEOJIArONpUSATHBIE 3KOJIOIMUECKUE
NOCJIEICTBUS MPEAITPUHUMAEMBIX TEUCTBUM U MPEAOTBPAILATH UX;

HaJIM4usl Pa3BUTOIO SKOJOIMYECKOIO MBIIUICHHUS, JKOJIOTHYECKOU KYJIbTYPHI,
OIbITa NEeATEIbHOCTU HKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSA MMHU B IIO3HABATEIbHOW, KOMMYHMKATUBHOM U COLIMAIBLHOU
IOpakTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTHUBOCTOATH UACOJOTUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOM MPaKTUKH;

NOHUMAaHUA CHeUU(UKH XUMUU Kak HayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAaHUHU PALMOHAIBHOTO HAyYHOTO MBIIUIEHHS, CO3AAHUMU IIEJIOCTHOTO
MIPEICTABICHN 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE NPHUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEIIeHUH MpOoOJIEM COXpPaHEHHUS
IIPUPOJHOTO PAaBHOBECUS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUISI COBPEMEHHOMU
LVMBWIA3ALMN: B €€ TyMaHUCTUYECKON HAPABICHHOCTH U BaXKHOU POJIM B CO3JJaHUH
HOBOWM 0a3pl MaTepuasbHOM KyJIbTYpbl, pEHIEHUH TJ100aJbHBIX MpoOsieM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, YHEPIE€TUUYECKOM, NMUILEBOU U
HKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUH MEIWLUHBI, O0ECIEUYEHUU YCIIOBHM
YCHEIIHOI0 TPYAa U SKOJIOTHYECKH KOM(OPTHON KU3HU KAKOT0 YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
IIO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTM HCHOJIb30BaTh
MoJTy4yaeMble 3HAHUS JJISl aHAJIM3a U OOBSICHEHUS SBJICHUI OKPY’Kalollero Mupa u
MIPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JIeJ1aTh 00OOCHOBAHHBIE 3aKJIFOUECHHS Ha
OCHOBE HayYHBIX (PAKTOB ¥ UMEIOLUXCSA TAHHBIX C IIEJIBIO MOJYYEHUS IOCTOBEPHBIX
BBIBOJ1OB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XMMHYECKHE 3HAHUSA IS
pelIeHus NpoOJieM B peabHBIX )KM3HEHHBIX CUTYalUAX;

MHTEpeCa K MO3HAHUIO U UCCIIEA0BATENBCKON IEATEIBHOCTH;

TOTOBHOCTM UM  CIIOCOOHOCTM K  HENpPEpbIBHOMY  OOpa30BaHUIO U
caMm000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUU B
COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpyAa B pazau4HbIX chepax mpodecCHoHaIbHOM
NEATEIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHBIC pe3yJIbTaThl OCBOCHHUS y4EOHOTrO IpeaMeTa «XUMUsS» Ha
YPOBHE CpeJHEero o0111ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXIUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpPa M CICHH(PHUKY METOJAOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBIICHUE,
nporiece, CUCTeMa, HayIHbIN (haKT, MPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TCOpHS, HCCIIeI0OBAaHUE, HAOIOICHNE, U3MEPEHUE, SKCIICPUMEHT U IPYTHE);

YHUBEpCAIbHBIE ydeOHbBIE JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAIILHOW KOMIIETEHIIH 00Yy4JaronIuXcs;
CIIOCOOHOCTH 00 yJaroImuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YYCOHBIC
JEHCTBHS B ITIO3HABATEIILHON U COLMAJILHOM ITPAKTHKE.

MeranpeaMeTHble Pe3yibTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYIATHBHBIMU
JICUCTBUSIMU.

OBJageHue YHHUBEPCAJIbHbIMH y4eOHBIMU NMo3HABATEJIbHbIMU
JeHCTBUSIMHU:

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUS:

CaMOCTOSITETILHO  (pOpMyJIMpOBaTH M aKTyalIM3WUPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBarh;

ONPENECIATh UEIH JACATCIBHOCTH, 3aJaBas MNapaMeTpbl W KPUTEPUU HX
JIOCTHUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABJICHHBIMU LIECIISIMU;

HCIMOJIb30BATh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIIEHUS —
BBIJICTISAITh XapAaKTEPHBIC IMPU3HAKU IOHATUM W YCTAHABJIMBATH WX B3aAUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS ISl OOBSICHEHUs OTJENbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

YCTaHABIMBATh MPUYMHHO-CJIEACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyX JeHus (MHIYKTUBHBIC, JEIYKTUBHbBIC, TIO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTpHUBAEMBbIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATh MOJICTbHBIC IIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) AJIEMEHTa, XUMUUYeckas (popmyiia, ypaBHEHHE XUMUYECKON peaKInu



— IIpU pEIICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSThH
Ha3BAHHBIC MOJEIIbHBIE IIPEICTABIICHUS JJIS BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHI.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 3a]1a4H UCCIIEI0BaHUs, UCIOIb30BaTh OCTaBICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJIECHUN;

BJIaJIETh HABBIKAMHM CAMOCTOSITEJILHOI'O IJIAHUPOBAaHUS M MPOBEACHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
polecca, CaMOCTOSTENLHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMynnpoBaTh
0000IIIeHHsI ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHMS,
COCTaBJISITh 0OOCHOBaHHBIN OTUYET O MPOJIETaHHON PaboTeE;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELICHMS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METO/I0B
MO3HAHUS.

3) pa6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl UHTepHeTa), aHanmuM3upoBaTh MH(OPMALMIO pa3IMYHbIX BUIOB U (HOpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTD u
HENPOTUBOPEUYHUBOCTB;

(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IUYHBIE METOJbI NPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW [JIsl BBIMOJHEHHSA Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3IUYHBIX IOUCKOBBIX CHCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (OpMYy  IpEACTaBICHUS
uHpopmaimu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPENICTBA MPU padOTE C XUMUYECKOU
uHpoOpMaIMel: TPUMEHATh MEXIpeIMeTHbIe ((pU3nueckue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (POpMYIibl, aOOpeBUATypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U MpPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarJIsITHOCTH.

Ogi1aeHne YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY J1€/iCTBUSIMM:



3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJ/I€ JUaora u/uin
IUCKYCCUHU,  BBICKa3blBaTh  HUAEH, (QOPMYIUPOBATH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIHHO BHITIOJHEHUS MPEATIOKEHHON 3a/1auH;

BBICTYNATh C MpE3eHTAalled pe3yJbTaTOB IIO3HABATEIbHOW JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSATEIHHO UJIM COBMECTHO CO CBEPCTHUKAMU TIPU BHITIOJTHEHUH
XMMHUYECKOTIO 3KCIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIIEOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peai3aliid yueOHOro MpoeKTa U (pOpMYyIUpOBATH BHIBOJIBI
10 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X071 OOCYXKJIEHUS U 0OMEHA MHEHHUSIMHL.

Osgi1aieHHe YHUBEPCATbHBIMHU PEryJISTUBHBIMH JeHCTBUSIMU:

CaMOCTOATENIbHO TUIAHUPOBAaTh U OCYLIECTBIATH CBOIO TO3HABATEIHHYIO
JeSITeNbHOCTh, OIpenenss e€ Leau M 3aJaud, KOHTPOJIUPOBaTbh U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBIMIOJIHEHUM Y4EOHBIX M HCCIENOBAaTEIbCKUX 3aJay, BbIOMpaTh Haubomee
3 (PeKTUBHBIN CcrMOCO0 HX pelieHus ¢ Y4ETOM TIONYyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKITHSIX;

OCYILECTBIISITH CAMOKOHTPOIIb CBOCH JICATEILHOCTH Ha OCHOBE CAaMOaHalIN3a u
CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJTIACC

[IpeameTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMUSI»
OTpaxaroT:

cOpMUPOBAHHOCTh ~ MPEACTABJICHUA O XUMHUYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KaPTUHBI MUPA, POJIM XMMUU B TIO3HAHUU SIBIICHUW TPUPO/IBI,
B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYpPbl JMYHOCTH, €€ (YHKUHOHAIbHOU
rPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOJHON Cpeae;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralomue TMOHATUS (XUMHUYECKUUA DJIEMEHT, aToM, JJICKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMHUECKas
CBS3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas W COKpallEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00BEM, YTIIEPOHBIN CKeNleT, (PYHKIIMOHANIbHAS TPYIINa, paauKal,
U30MEpHs, U30MEPDI, TOMOJIOTUUECKUH Psil, TOMOJIOTH, YIIEBOAOPOAbI, KUCIOPO U
a30TCOJIEPIKAILIME COEAMHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCUHEHUS); TEOPUU M 3aKOHBI (T€OpUS] CTPOCHMUS
oprannuyeckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUS,



JeXalye B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SABJICHUM, (AKTOJIIOTUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYyYECHUU U
0€30MacHOM UCIIOJIb30BAaHUM BAKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOU JESITENbHOCTH YEIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpPHbIE MPU3HAKU TIOHSATHM,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOIIUE MOHSTHS IMPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUI OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM MCHOJB30BaTh XUMHUUYECKYIO CHMBOJIUKY JJIsI
COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB MW YpPaBHEHMM XUMUUYECKUX PEaKIUH,
M3rOTaBJIMBaTh MOJIETU MOJIEKYJ OPraHMYECKUX BEIECTB ISl WILTIOCTPALMU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YyCTaHABJIMBATh MPUHAIJIEKHOCTh HM3YyYEHHBIX
OpraHMYECKUX BEHIECTB IO HMX COCTaBy U CTPOCHUIO K OINPEeAeIEHHOMY
KJIacCy/TpyIIe COeAMHEHUN (yriIeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIC COEAWHEHHUsI), JaBaTh UM Ha3BaHUS MO
cuctematuieckorr HomeHkiatype (IUPAC), a Taxke NMpPUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTHEJbHBIX OPraHMYECKUX BEMIECTB (ITHIICH, MPOIMIICH, Aale€TUJIEH,
STUJICHTJIMKOJb, TIULEPUH, (HEeHOM, (opMalbACTul, aleTallbIeTul, MypaBbUHas
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIOTA, TIIH0K034,
bpykTO3a, Kpaxmall, [eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUSI MPUMEHATH TOJIOKEHUS TEOPUU CTPOCHUS
oprannudeckux BemecTB A. M. byriepoBa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUSI MACChl BELIECTB;

chOpMUPOBAHHOCTH YMEHHUH XapaKTEpU30BaTh COCTAB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpPraHMYECKUX BEUIECTB (METaH, 3TaH, 3TUIEH, MPOMNWIEH, alleTHIeH, OyTaaueH-1,3,
MeTwiOyTraaueH-1,3, 0eH30J1, METaHOJ, 3TAHOJ, STUIEHTJIUKOIIb, TIUIEPUH, (DEHO,
aleTalbJIeTu, MypaBbUHAs U YKCYCHas KUCIIOTHI, IITIOK03a, KpaxMall, 1eJUTI0JI03a,
AMUHOYKCYCHAasi KHUCJIOTa), WJUIFOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXIY HUMU
YpaBHEHUSIMA COOTBETCTBYIOIIUX XMMHUYECKUX PEaKIuid C MCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UCTOUYHUKHU YIIIEBOAOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroJib), CIOCOOBI X MEPepabOTKU U TPAKTUUECKOE
IpUMEHEHUE POAYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUUCICHUS MO XUMUUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTA



peaxiuu Mo U3BECTHBIM Macce, 00BEMY, KOIMUECTBY OHOTO U3 UCXOJHBIX BEIIECTB
WIH MIPOJTYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHHMI BIIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOTO MO3HAHMS, UCTIOJIb3YEMBIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBICE XUMWYECKHE 3HAHUS ISl TPUHITUS pEUICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIB30BAHMS XUMHUECKOU
nocy/Iol W JabopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXke IpaBuja oOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATb M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (IIPEBpALIEHUSI OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH, MTOITyUCHHE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMKM OPraHUYECKUX BEIECTB,
JieHaTypalus OeJIKOB IPU HarpeBaHWHU, IBETHBIE PEAKIIUN OEIKOB) B COOTBETCTBUH
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TMpU OOpallleHHWH C BEIIECTBAMU H
7a00paTopHbIM ~ 000PYIOBAaHUEM, TMPEACTABIATh PE3YIbTaThl  XUMHUYECKOTO
JKcliepuMeHTa B (OpME 3alHMCH YPAaBHEHH COOTBETCTBYIOIIMX PpPEAKIUN U
(dbopMynHpoOBaTH BEIBOABI HA OCHOBE ITUX PE3YyJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUYECKYIO
uHMOpMAIINIO, TIOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
uHdopmanyu, IHTepHET U 1pyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJtOJaTh  IpaBUjia  AKOJOTHMYECKHU
IEJIECO00PAa3HOro TMOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B ILENAX
COXpaHEHHsS] CBOETO 3/I0POBbsl U OKPYXAIOLEeH MPUPOJHON Cpelbl, OCO3HABATH
OMacHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEICIEHHBIX OPraHHUYECKUX
BEIIECTB, MOHUMas cMbich nokaszarens [IJIK, moscHATh Ha mpumepax CIOCOOBI
YMEHBIICHUS] W TMPEAOTBPALEHUS WX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa,

JUIsl 00YYaroIIMXCsS C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSATh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEILECTB U
XUMUYECKUX SBICHUMH;

JUISL CHENBbIX W CIA00BUIAIIMX OOYYaIOUIUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nmis 3anucu XUMHAYECKUX

dbopmy.



PA3JIEJ 3
COJEPXAHME YYEBHOI'O IIPEJIMETA

10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBBI OPraHUYECKON XUMHUM

IIpenmer opraHnyecKOr XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEUIECTB U MATEpUAIOB. Teopusi CTPOECHUST OPraHUYECKHUX
coeauHennit A. M. byrnepoBa, e€ ocHOBHbIE MOJ0XKEHUS. CTPYKTYypHBIE (POPMYJIBI
OpraHMYecKuX BewecTB. ['oMonorusi, wu3oMmepus. XuUMHUUYECKas CBsSI3b B
OPraHNYECKUX COCAUHECHUSAX — OJUHAPHBIE U KPATHBIEC CBSA3U.

[IpencraBienue o kiaccuukanuu opraHudeckux BeiiecTB. Homenkiarypa
OPraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEH KIIACCOB OPTraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M WX MPEBPALLICHUN:
03HAKOMJICHHE ¢ 00pa3liaMy OPraHMYEeCKUX BEIIECTB U MaTeprajaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAONIOJCHUE U OIKMCAHHE
JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKHWX BEIIECTB IpHU
HarpeBaHuu (IJIaBJIeHUE, 0OOYTIMBAaHUE U TOPEHHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMM psa. Meran u 3TaH —
IPOCTEHIINE TPEACTABUTENN alKaHOB: (PU3NYECKUEe W XUMHYECKHE CBOWCTBA
(peakiuy 3aMelieHuss W TOpPEHHUs), HAXOXKJICHUE B NPUPOJE, TMOJydeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUJIEH U MPONUIICH —
OpOCTEHIINE TMPEACTABUTENN AJTKEHOB: (PU3MYECKUEe W XUMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTEHUPOBAHUS, THUApaTallUd, OKHUCJICHUS U
MOJIMMEPU3alliN ), TOJIyYeHHE U IPUMEHEHHUE .

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakiusi mojimMmepuszanuu). [lomydeHue CUHTETHYECKOro
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TMPOCTEUIUNA TPEJCTaBUTEIh aJKUHOB: COCTaB, CTPOCHHE, (PU3MYECKUE W
XUMUYECKUE CBOMCTBA (pPEakUHUH TUIPUPOBAHUS, TaJION€HUPOBAHMS, THIpaTalluu,
TOpEeHUsl ), TOJTy4YeHHE U TPUMEHEHHUE.

Apenbl. bensoin: cocraB, crpoenue, (pu3MYecKne W XUMHYECKHE CBOWCTBA
(peakiuy TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyUYCHUE U NIpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuueckue U  Xumuueckue  ceolicmea  (peakyuu



2a102eHUPOBAHUS U HUMPOBAHUSL), NOAYUeHue U npumeHeHue. TOKCUIHOCTb apEHOB.
['eHeTnueckasi CBA3b MEXKAY YIIE€BOAOPOJAMH, MPUHAJICKAIUMU K Pa3IUIHBIM
KJIaccam.

[IpuponHble HUCTOYHUKH YIIIEBOAOPOJOB. [IpupoaHbli ra3 M TOMYyTHBIC
HedTsaHble Ta3bl. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPETOHKA, KPEKUHI (TEPMHYECKUM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yrojib U MPOIYKTHI €r0 NepepadoTKH.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHUS BEIIECTB M WX IMPEBPAIICHUN:
03HAKOMJICHHE C 00pasliamMu IJIacTMAacC, KaydyKoOB M pe3uHbI, Koutekiuu «HedToy
U «YTOIbY», MOACIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOIOB U TaJOTCHOMPOU3BOIHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: OTYyYECHHUE dTUJICHA ¥ H3yYE€HHUE €0 CBOMCTB.

Pacuérurle 3amaumn.

BeluncieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOAHOTO BELIECTBA WJIM MPOAYKTa PEaklUh MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WU MPOYKTOB PEAKIINH).

Kucnoponconepxamue opranudeckue coeIUHEHUs

[IpenenbHble OMHOATOMHBIE CHOUPTHL. MeTaHON U OTaHONI: CTPOCHHE,
dusnuecknue W XUMHYECKHE CBOMCTBA (PEaKIMd C AaKTUBHBIMH METaJUIAMH,
raJIoreHOBOJOPO/IaMH, TOpPEHHE), NpUMeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JleHcTBHE METaHOIa U ATAaHOJA HAa OPTraHU3M YeJIOBEKa.

MHoroaToMHbl€  COUPTHL.  ODTWICHIJIMKOJIb W  TIUIEPUH: CTPOCHHE,

dusznuecke W XUMHUYECKHME CBOWCTBAa (B3aUMOJICHUCTBHE CO MICIOYHBIMHU
MeTaJUlaMH, KadeCTBEHHAsl peaklusi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
opraHusm 4yenoBeka. [[puMeHeHre riumepruHa u STUICHTJIUKOIIA.

@deHoN:  CTPOEHUE MOJNEKYNbl, (U3MYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuunocts denona. [Ilpumenenue denomna.

Anpaerunpl U kemoHvl. DoOpMaNbIErH], ALETAIBIACTHI: CTPOECHHE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMH OKUCIEHUS W BOCCTAHOBJICHMS,
KaueCTBEHHBIE PEAKIINN), TIOJy4eHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TTpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbuHAs U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3NUecKre U XUMUYECKHUEe CBOMCTBA (CBOMCTBA, OOLIHE IS
KJIacca KHUCIIOT, peakius 3TepuuKalun ), noryueHue u npumenenne. CreapuHoBas
U OJICMHOBAsl KUCIJIOTHI KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX KUCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBUE.

CrnoxxHble >(QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus ~— yriaeBomoB  (MOHO-, U- U
noyiucaxapubl). ['JII0K03a — MpocTeHIuii MOHOCaXapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJTBI, (PU3UYECKUE M XUMUUECKIE CBOMCTBA (B3aUMOICHCTBUE C THAPOKCUIIOM



menu(ll), okucieHnrne aMMHUadYHBIM pacTBOpOM okcuaa cepedpa(l), BocctaHOBIICHUE,
Opo’KeHue TIII0K03bl), HAX0XK/IEHUE B IPUPOJE, IPUMEHEHHE, OMOIOrUYEeCcKas pob.
dortocunTe3. PPyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemirono3a kak mpupoaHble nomMepsl. CTpoeHHe Kpaxmaia U
HeJuTtoN03bl.  PuU3Nueckue U XHMHYECKHME CBOMCTBAa Kpaxmaya (THUApOIIH3,
KauyeCTBEHHAs PEaKLHsl C HOJOM).

OKClepUMEHTANIbHBIE METO/Abl H3YYEHHs BEIIEeCTB M MX IpEeBpalleHUM:
npoBeJeHUEe, HAOMIOJIEHUE M OINUCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIHUPTOB, Kaue€CTBEHHBIC PEAKIMU OJIHOATOMHBIX CIHMPTOB (OKHCIEHUE 3TaHOJIA
okcugoM Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJIMLIEPUHA C
rugpokcugom meau(ll)), anpnernioB (oKucIeHUEe aMMUAYHBIM pacTBOPOM OKCH/JIa
cepebpa(l) u rumpoxcugom wmenu(ll), B3zauMopeicTBHE Kpaxmama € HOJIOM),
IPOBEJICHUE TPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnsle 3amaun.

Bbluucienuss 1o ypaBHEHUIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJYKTA PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

A3oTcoaepxkaliye OpraHuuecKue COeqUHEHUS.

AMMHOKHCIIOTBI Kak aM(OTepHbIEe OpraHu4eckue coequHenus. Gusnueckue u
XMMHUYECKHE CBOMCTBa aMHUHOKHUCIOT (Ha IpuMepe riaunuHa). buonornueckoe
3HAYE€HUE aMUHOKUCIIOT. [lenTuibl.

benku kak mnpupoaHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuyHas,
BTOPUYHAs M TpETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, IEHATYpaLMsl, KAUECTBEHHBIE PEaKlIuU Ha OENKH.

OKClepUMEHTAbHBIE METOAbl H3YYEHHs BEIIECTB M MX MpEBpalleHUM:
HaAOJII0/ICHHE U OMMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JCHATYpalUs OCIKOB MpU
HarpeBaHUH, [IBETHHIC PEAKITUU OCIIKOB.

BbicokomoJieKky IsipHbIe COeIUHEHUSA

OCHOBHbBIE TOHSITUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COECMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEAHSS MOJEKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJIEKYJISIPHBIX COCIUHEHHH —
MOJINMEPU3ALIHS ¥ TOJTUKOHAEHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE ¢ 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.

Peanu3anus MeXNpeaMETHBIX CBSA3EM NMPU U3YYEHNH OPraHUYECKOW XUMUHU B
10 knacce OCYIIECTBISIETCS YEpe3 HUCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUM, TaK W TIOHSATHUH, SBISIOMIUXCS CUCTEMHBIMHU JJIsl OTIIEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (aKT, TUIOTE34,
3aKOH, TEOpHUsl, aHAJIM3, CHUHTE3, KiacCU(UKAaIUs, NEePUOJUIHOCTb, HAOIIOACHHE,
HM3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBaHNE.

®dusuka: wmaTepus, OHEprus, Macca, aroM, DIIEKTPOH, MOJIEeKya,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIeCTBA, GU3MUECKUE BEIMUUHBI U €AMHUIIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusm, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
doTocuHTE3, OWOJOTHYECKHM AaKTHUBHBIE BemiecTBa (OCIIKHM, YTJIEBOABI, JKUPBI,
dbepmMeHTHI).

['eorpadmsi: MuUHEpasBI, TOPHBIE MTOPOJBI, TOJE3HBIE HCKOITaeMbIe, TOILIMBO,
peCypchl.

TexHomorusi: mnHIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIIIAE CPECTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE TIperaparhl, MaTepHalbl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

PA3JIEJI 4
TEMATHUYECKOE IIJTAHUPOBAHHUE
10 KITACC
N HanmenoBanu | KosmuecTrBo yacos DJIeKTPOHHbIE
" | epa3mejaoB u (uudpoBrIe)

n/ Bcer KoHTpoJbHBI IIpakTnyecku
TEM o0pa3oBaTe/bHBbI

n 0 e padoThI e padoThl
NPOrpaMMbI e pecypcsl

Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmer
OpraHUY€ecKou
xumuu. Teopus
1.1 CTpOCHUS 3
OpraHUYeCcKUX
coeIUHEHUN A.
M. ByTtnepona

Uroro mo pazneny 3

Pasznen 2. YrieBoaopoanbl

[IpenenbHbIC
2.1 YTJIEBOA0OPO/IbI 2

— aJIKaHBbI




HenpenenbHbie
YTJIEBOJIOPOJIBI:
2.2 AJIKEHBI, 6 1
aJIKaJMEHbI,
AJIKUHBI

ApomaTthuecku
2.3 e 2
YTJIEBOAOPOIBI

ITpuponusie
MCTOYHUKHU

24 YIIIEBOJOPOI0B 3 1
U UX

nepepaboTKa

Hroro mo pazngeny 13

Pasnea 3. Kuciopoacoaepsxkamue oprana4eckKue coeJMHeHus

Cruptsl.

3.1
denon

3

AJpaeruasl.
KapOoHoBbie
3.2 KHUCJIOTBL. 7 1
CroxHbie

aupbI

3.3 VYrieBonsl 3 1

Hroro no pasaeny 13

Pa3nen 4. A3oTconepskamue OpraHudecKue coeIuHeHunst

AMUHEL.

4.1 AMWHOKHUCIIOTBI 3
. benkn

Htoro no pazgeny 3

Paznen 5. BoicOkoOMOJIEeKYJISIPHBIE COCTMHEHUS

IInmacTmaccshl.
5.1 Kayuyku. 2
Bosokna

Hroro no pazaeny 2

OBILEE
KOJIMYECTBO
YACOB TIO
[TIPOTPAMME

34 2 2




PA3JIEJ 5

CHHOCOBbI OHEHKHU JOCTUXEHUA YYHAHIUMUCA
IINIAHUPYEMbIX PE3YJIBTATOB

OI'OC npeabsSBIsIOT K IIPOIIECCY OIICHUBAHUS CISIYIONINE TPEOOBAHHUS:

OIICHMBAHUE JIOCTUTACMBIX 00pa30BaTEIbHBIX PE3YIbTATOB;
OIICHUBAHME TIpoliecca X GOpMUPOBAHUS;

OIICHUBAHHUE OCO3HAHHOCTHU KaXKJIbIM 00YYarOIIUMCSI 0COOCHHOCTEN
pa3BUTHS €TO COOCTBEHHOTO TIpoiiecca 00 yIeHMs.

bazoBbiMu IMPUHIOUIIAMHW OOCHUBAHUS B CTaHAApTaX SABJIAIOTCA CICAYIOIINC:

OLIEHUBAHUE SBJISIETCS MMOCTOSHHBIM MPOLIECCOM, €CTECTBEHHBIM 00pa3oM
MHTEIPUPOBAHHBIM B 00PA30BaTENbHYIO MPAKTHUKY;

OLICHMBAHUE MOKET OBITh TOJIBKO KPUTEPUATbHBIM, OCHOBHBIMHU
KPUTEPUSMH OLICHUBAHUS BBICTYNAIOT 0KUIAEMBIE PE3YIIbTATHI,
COOTBETCTBYIOILIME YYEOHBIM IIEIISIM;

KpUTEPUU OLICHUBAHUS U AJITOPUTM BBICTABJICHUS OTMETKHU

3apaHee W3BECTHBI U MEJaroram, M y4amyumMcsi, OHM MOTYT BbIpa0aThIBaThCS
UMU COBMECTHO;

CUCTEMA OLICHUBAHUS BBICTPAUBAETCS TAKUM 00pa30M, YTOOBI

ydaliecss BKJIFOYAIMCh B KOHTPOJIbHO-OLIEHOYHYIO JIESITENbHOCTb,
npuoOpeTas HABBIKK U MPUBBIYKY K CAMOOLICHKE.

CDYHKI_II/II/I OLICHHUBAaHMUA:

CTUMYJIMPYIOIIAs — BO3JIEHCTBHE HA BOJIEBYIO c(hepy mocpeacTBOM
NepeKMBaHMs ycIiexa Wi Heycnexa, popMUpoBaHUs MPUTA3aHUN U
HAMEPEHUH, OCTYIIKOB U OTHOLICHUH;

JAArHOCTUYECKAs. — HEMPEPBIBHOE OTCIEKUBAHUE KaY€CTBA 3HAHUU
y4aluxcsi, i3MepeHne ypoBHS 3HAHUM Ha pa3IMYHbIX dTarnax o0y4eHus,
BBISIBJICHHUE MPUYHH OTKJIOHEHHS OT 3aJaHHBIX LIEJIEW U CBOEBPEMEHHAs
KOPPEKTUPOBKA YICOHOU MEeATETHHOCTH;

poBepka 3PPEeKTUBHOCTU 00yUAIOIIEeH ASSITEILHOCTH CaMOT0 YUUTEJIS;
KOHTPOJIb U OLIEHKA MO3BOJISIIOT YUYUTENIO OJYYUTh HHPOPMALIUIO O
KauecTBe y4eOHOro MpoIecca, ¢ yueToM KOTOPO OH BHOCUT KOPPEKTHUBHI B
coro paboty hopMupoBaHue y 00yJarOIIMXCS aJIeKBAaTHOM CaMOOIIEHKH KaK
JMYHOCTHOTO 00pa3oBaHus. AJIEKBaTHAsl CaMOOIIEHKA IIKOJbHUKOB
dbopMupyeTcst o1 BO3ACHCTBUEM OTMETOK U OIIECHOUHBIX CYKJICHUMN
yuntens. Eciy 3Tv BO31€MCTBUSL HOCST HETaTUBHBIN XapaKTep, TO OHU
BEYT K (POPMUPOBAHUIO HU3KOM CAMOOIIEHKH, BCEJISIOT B YUCHUKA



HEYBEPEHHOCTh B CBOMX CHJIAX, CJIEICTBUEM YETO SIBIISIETCS CHUKEHUE
MOTHBAIlMU YYEHUS U MOTEPs UHTEpeca K yueoe;

e MOIIHBII MOTUB y4eOHOH EATEIbHOCTH 00yJarOIINXCS;

e M3MEHEHUS MEXJIMYHOCTHBIX OTHOIICHHUH B KIIACCHOM KOJIJIEKTUBE,

e COZCICTBHUE B MOBBILIEHNUHU cTaTyca o0ydaromuxcs. [lonoxurensHoe nin
OTPULATENBHOE OTHOILIEHUE OTHOKJIACCHUKOB K OT/IEJIbHOMY YUEHUKY
3aBUCHUT OT MEpbl IPUMEHEHUS K HEMY MOJIOKUTEIbHBIX WU
OTPULATENBHBIX NEAArOTMYECKUX BO3IEHCTBUI U OLIEHOK.

Cornacao ®I'OC cucremMa OLEHKH TOCTHKEHUS IIJIAHUPYEMBbIX
pPe3yJbTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOT'O
o011ero oOpa3oBaHus JOJDKHA:

1) obecrieunBaTh KOMILICKCHBIH ITOAXO K OIEHKE Pe3yIbTaTOBOCBOCHHUS
OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 0011Ier0 00pa3oBaHus,
MO3BOJISIFOIIMI BECTH OLIEHKY MPEAMETHBIX, METAIPEIMETHBIX U JINYHOCTHBIX
pe3yJIbTaTOB OCHOBHOT'O OOIIEr0 0Opa30BaHus;

2) obecrnieunBaTh OICHKY JHHAMHUKHU MHIUBUYATbHBIX TIOCTHKEHUH
00y4aroumxcs B MPOIECce OCBOSHHUSI OCHOBHOM 00111€00pa3oBaTeIbHON
IporpamMMbl OCHOBHOT'O 00111er0 00pa30BaHUs;

3) npeaycMaTpuBaTh UCTIOIBb30BaHUE Pa3HOOOPa3HBIX METOI0B U (hOPM, B3aMMHO
JIOTIOHSIIONTUX JIPYT Apyra (CTaHAapTU3UPOBAHHBIC TUCbMEHHBIC U YCTHHIC
paboThI, MPOEKTHI, MPAKTUYECKUE PAOOTHI, TBOPUYECKUE PAOOTHI, CAaMOAHAIN3 U
camMoOIleHKa, HAOIIOICHU ).



PA3JEJ 6

OINIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U
YYEBHO- METOJUYECKOI'O OBECIIEYEHUS PABOUYEN
IHPOI'PAMMBLI

O.C. I'abpuensn YueOnuk mo xumuu 10 kmacc. Mocksa «IIpocsemnienune» 2022r.
O6opynoBanue:

1. HaOop nns MmonenupoBaHus MOJIEKY OPraHMYECKUX COSTMHEHUN
2. ludposas nadbopaTopusi M0 XUMUHU JIJIST YUUTEIS

3. Hudposas nadoparopusi «Ilo3HaAMKUHO

[Hudposas nadoparopust Releon mo xumuu ( CTapTOBBIN KOMILICKT)
[TopTpeTbl XUMUKOB (KOMILIEKT)

Ha60p peaxtusoB OI'D/TTNA
KomrutekT mozeneit aToMOB Jj1sl COCTaBICHUSI MOJIEKYII CO CTEPKHAMU
Monenb «Monekyna 6enka
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