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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro ooO1mero o0pa3zoBaHus
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIx B DenepallbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusax Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBbIX TnoNokeHn «Crtparernn pa3BuUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuoy 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oOmieil ctparernt oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaloTCs
NO3HAHUS 3aKOHOB NMPUPObI, ((OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTypbl
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXumMuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMMe IO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NMO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1ened W MNPUHILMIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
OpUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS cTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUTHOTO



TpyJda W KU3HU KaXI0TO wieHa oOmectBa. CoBpeMEHHass XMMHS KaK Hayka
co3ujlaTesibHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HalpaBlieHa Ha pEIIeHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMU MENSIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJHKCHUS
o0Opa30BaHUsI B Pa3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuM  IpeaMeTa  «XUMUS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Opranndeckas xumus» u «OOmas W HEOpPraHWYECKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW NPU HW3yYCHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro0 MHOI000pa3ust
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHBAaIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM TMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[logq HOBBIM yrjaoM 3peHUss B TMpeaMeTre «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOPETUUYECKH MaTtepuan © (PaKTOJOTHYECKHUE CBEJEHUS O BEIIeCTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOOJIOTHYECKUX TO3UIUH,
riIy0o)ke TIOHSATH HMCTOPUYECKOE W3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BaXKHEMIINX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XHMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJiHsgercss B kypcax 10 um 11 kmaccos



AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XHUMHU C
JPYTMMHM HayKamu, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHHIO YBAXKEHHS K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWUW, PEUICHUS WHTEIUICKTYAIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1enomM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  WU3YyYEHHUS.  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OOYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI Il MMOHHUMAHMS
bunocockux MACH, TaKWX KaK: MaTepuaIbHOE CIMHCTBO HEOPTaHHMYECKOTO M
OpraHMYeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIAHBIX SBICHUWA IYTEM OSKCIEpPUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU DKOJIOTUYECKUX MPoOIieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Jarommxcsi MPUHATHIC MPOrpaMMOM MO XMMHUHU TMOJIXOAbl K OINPEIEICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (popMupoBaHue
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMaIK, HEOOXOIMMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, PH ONPEICICHUH
COJIEPKATEeIbHOM XApPAKTEPUCTUKHU LIeJIed H3Y4eHUs NpeIMeTa HalpaBiIeHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAYKH Kak 00JIACTM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbBHOCTH 4YEeJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU IIEJIIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

e (opMHUpPOBAaHHME CHCTEMBI XHUMHYECKHMX 3HAHUW KaK  Ba)KHCHIIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JIeXKaT KIIOUEBBIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX



0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B IPAKTHUUECKOMN 1 MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e30macHOro 00OpallleHus C BEIIECTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpernojlaBaHui  XUMHM B OoJiblliel  CTENEeHH OTHAETCS  MPEeANOoYTECHUE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aluy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcCO0aMU U
YMEHMSIMH aKTUBHOT'O IOJIyY€HHs 3HAHUN U MPUMEHEHHs UX B PEalbHOM KU3HU
JUISL peIICHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mnpu U3Y4YEHHM MpeAMeTa «XUMHUS» JTOMHUHHUPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TAKKE IENH U 3391, KaK:

amanranus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHITHIO TPaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBanne y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE MJIi pa3jMuHbIX BHUJOB
JeSATETLHOCTH: PEIIeHHs MpoOJieM, MOoMcKa, aHaau3a U 00padoTku MHGOpPMAIIHH,
HEOOXOUMBIX I TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B TIIO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TOMCKA M aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEACHUH XHUMHUYECKOTO
IKCIEPUMEHTA;



BOCIHUTAHHE Yy OOydarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HANpPaBJIEHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANbHBIX MpPoOIeM
PaIMoOHAaIBFHOTO MPUPOIOIOIB30BaHNS, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 37I0POBBIO, a TakKe MPUOOPETCHUS OIbITA
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpemHero ooOmero oOpa3oBaHHs MPEAMET «XUMUS)
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 00acTh «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpenHero oobmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUK

[Ipenmer opraHMYecKOM XWMHUU: €€ BO3HMKHOBEHWE, PAa3BUTHUE WM 3HAUYECHUE B IIOJYYCHUH HOBBIX BELIECTB U
MarepruasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytiepoBa, e€ ocHOBHBIE MOJOKEHUA. CTPYKTypHBIE
dbopmysbl OopraHuyeckux BemecTB. ['omomnorus, wuzoMmepus. XHUMHUECKash CBS3b B OPraHUYECKUX COCAMHEHHUSIX —
OJIMHApHbBIE U KPaTHBIEC CBS3H.

[IpencraBnenre o KiaccupuKaluid OPTraHUMYECKUX BellecTB. HoMmeHKiaTypa OpraHMYecKUX COEIUHEHUI
(cucTeMaTnueckas) U TPUBHAIbHBIC HA3BaHUS BAXKHEHIITUX MPEJICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCcnepUMeHTAIbHbIE METO/bl U3yUEHHUS BEIIECTB U UX MPEBPAIlCHHI: 03HAKOMIICHUE C 00pa3llaMu OpraHHUYeCKUX
BEIIIECTB U MaTepuajiaMud Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJCHHE M OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO TMPEBPAIICHUIO OPTraHUYECKUX BEIISCTB NMPH HarpeBaHuu (TJIaBjeHUE, OOyriIuBaHUE U
rOpeHue).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUU pAA. MeTaH M 3TaH — MNPOCTEHIHE MPEICTABUTENN AJIKAHOB:
bu3nUecKkue W XUMUYECKHE CBOMCTBa (peaklMu 3aMelIeHUuss U TOPEHHs), HaXOXKJACHHE B MPHUPOJIE, MOIyYEeHUE U
MIPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN PsAl. ITUIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTEIN AJTKEHOB:
dbuznyeckue M XUMHUYECKHE CBOHCTBa (peakiuu TUJIPUPOBAHUS, TaJOTEHUPOBAHMS, THUApaTallid, OKHUCIEHUS U
MOJIMMEPHU3ALINN ), TOTYyYCHUE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u wmetwnOyrtaauen-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE CBOWCTBA (peaKiius
nonumepu3anum). [losydeHne CHHTETHYECKOTO KayuyKa U PEe3UHBI.



AJKHHBI: COCTaB UM OCOOEHHOCTH CTPOCHHS, FOMOJIOTMUECKHH psAl. AUETWUIEH — MPOCTEUIIHA MpEeACTaBUTENb
aJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUeckne M XHUMHUYECKHE CBOWCTBAa (pEaklUuu TUAPUPOBAHHUA, TaJIOTCHHUPOBAHUS,
rUApaTalry, TOPEHUs), MOJy4YEeHUE U TPUMEHEHHE.

Apensl. ben3on: cocTtaB, CTpoeHHE, (PU3NYECKME M XUMHUYECKHE CBOWCTBA (peaklM{ TaJlOTEHUPOBAHUS U
HUTPOBAHUS), MOJIyY€HUE U MPUMEHEHUE. 10ayon: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), noayuyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOIOPOAAMH, IPUHAIEKAIIMME K PA3JINYHBIM KJIACCaM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl nepepadOTKU HEPTH: MEPEroHKa, KPEKUHI (TEpMUYECKHUI, KaTaIUTUYECKUH), MUPOJIU3.
[TponykTsl mepepabOTKU HE(PTHU, WX NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yrojip W MNpOIYKTHI €ro
nepepadoTKu.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAILICHUN: O3HAKOMIIEHHE ¢ oOpa3liaMH IlacTMacc,
KaydykoB M  pe3uHbl, kojulekiuu «Hepts» u  «Yromp», MOIEIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOAOB U
rajJOreHONPOU3BOIHBIX, IPOBEACHUE IPAKTUYECKONW PaOOThI: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncnenuss mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJYKTa PEaKLMU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TaHOJ: CTPOEHUE, (PU3NUecKre U XMMHUECKUE CBOWCTBA (peakuuu
C aKTUBHBIMU METalJIaMH, TaJOr€HOBOJOPOAAMH, TOPEHHE), MpUMEHEeHHe. BoIopoaHbie CBSI3W MEXAY MOJIEKyJaMu
CIIUPTOB. JIeHCTBUE METAHOJA U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaromMHble CHHUPTHL. DTHIEHIJIMKOIAb W TJIUIEPUH: CTPOCHHE, (PU3NYECKHE U XHUMHUYECKHE CBOMCTBa
(B3aMMOJENCTBAE CO IIEJIOYHBIMU METAJUIAMHM, KayeCTBEHHAs pEAKUUs HAa MHOTOaTOMHbIE CHUPTHI). JlelicTBuUEe Ha
opranusM yesnoseka. [[pumenenne rnmmuepuHa U STUIICHIJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHe U XUMUYecKHe cBoicTBa. TokcuuHOCTh eHona. [Ipumenenue denona.

Anpaerunpl U kemonsvl. @opManbIeTul, aleTadbIeru]l: CTpOeHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peakuuu
OKHMCJIEHUS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyUEHHUE U IPUMEHEHNE.




OMHOOCHOBHBIE TPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIOTBI: CTpOEHHUE, (hU3HUECKUe U
XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOlME I Kilacca KHCIIOT, peakius 3TepudHKanuu), MOJy4YEeHUE U NPHUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KHUCJOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mblla KakK COJU BBICIIUX
KapOOHOBBIX KUCIJIOT, UX MOOLIEE IEHCTBUE.

CrnoxHble 3(pUphl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'naponus cinoxHbX 3gupoB. XKupsl. 'naponus xupos.
[Ipumenenue xKupoB. bronornueckas pob KUPOB.

YrneBoapl: cocTtaB, Kinaccuukamus yrieBojoB (MOHO-, OU- W Toiaucaxapuiabl). [moko3a — mpocTedmmit
MOHOCAXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (U3MUEeCKMEe W XMMHYECKHE CBOMICTBa (B3aMMOJCIHCTBUE C
ruapokcuiom Meau(ll), okucnenue aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOKEHUE TITFOKO3bI),
HaX0XJIeHUE B IPUPOJIE, MPUMEHEHHEe, Onosorndeckas posb. @orocunre3. @pykro3a Kak U30Mep TITIOKO3bI.

Kpaxman u nesmtono3a Kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOMCTBa KpaxmaJa (TUApPOJIN3, KaYECTBEHHAs PEAKILIHSI C HOJOM).

OKCNIEpUMEHTANIbHBIE METOAbl WM3Y4YEHMsI BEIIECTB M HMX IPEBPALLEHUI: NpOBENCHHE, HAOIIOACHUE MU OIUCaHHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKLUU OJHOATOMHBIX CIUPTOB (OKHCIIEHHWE 3TaHOJa
okcugom wmeau(ll)), MHOroaroMHbIX CHUpPTOB (B3auMojeWcTBHe TiuuepuHa ¢ ruapokcuaom Mmeau(ll)), ambreruaos
(oKHCIIeHHe aMMHadHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcuaom menu(ll), B3aumopeiicTBue kpaxmaia ¢ H0JI0M),
IIPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WIIU
MPOJYKTa PEAKLMU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB MM IPOTYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckue coequHeHus. Pu3nueckre U XMMHYECKUEe CBOMCTBA aMMHOKHUCIIOT
(Ha mpuMepe rauuuHa). buonornyeckoe 3HaueHrEe AMUHOKHUCIIOT. [lenTumapt.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: THPOJIU3, AeHATYypallks, KaUeCTBEHHbIC PEaKlUU Ha OENKU.

DKCNEepUMEHTANbHBIE ~ METOJbl M3Y4YEHUsI BEUIECTB U WX NPEBpallleHUid: HAOMIOJACHHWE W OINKCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OEJNKOB IIPU HATPEBAHUU, IIBETHBIE PEAKIIH OEIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO, CTETICHb
MOJIUMEPU3AIINH, CPEAHSST MoJeKylsapHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISAPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAIHS.

DKCIepUMEHTAIbHBIE METOJIbl M3YUYECHHS BEIIECTB M MX IMPEBpAIICHUIl: 03HAKOMIIEHHE C 00pasliaMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHATHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIaccu(puKaIus, IepuoAnIHOCTb, HAOII0ICHIE, N3MEPEHHUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUsI, Macca, aTOM, PJECKTPOH, MOJIEKYJIa, YHEPTETUYECKUIM YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, PU3NYECKUE BEIIMYUHBI U €TUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, 6uocdepa, oOMEH BEIIECTB B OpraHuzme, (GOTOCHUHTE3, OMOJIOTHYECKH aKTHUBHBIC
BelecTBa (OCJIKU, YTIeBOIbI, JKUPHI, DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHOoNorus: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO NUTAHUS, MOIOIIHME CPEICTBA, JEKAPCTBEHHBIC H
KOCMETHUYECKHE MpernapaTsl, MaTEPHAIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

[INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMLI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OO0YYaIOUIMMUCS MPOTPaMM CpEIHEro oOIIero
oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HayuHo-meToaumueckoi OCHOBOM [UIsl pa3pabOTKH



IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI MPOTrpaMM CPEIHEr0o OOLIEro oOpa30BaHUS SIBISIETCSI CHUCTEMHO-AESTEIbHOCTHBIN
MOAXOI.

B COOTBETCTBMU € CHUCTEMHO-AESITEIBHOCTHBIM TOAXOJAOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTaTOB OCBOCHMUS
npeaMeTa « XMMHUs» Ha YPOBHE CPEeIHETO 00IIero 00pa3oBaHusl BbIJCICHBI CIEIYIOUIUE COCTABIISIIONIIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUICKON TpaKJAaHCKOM HWJIEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOATEIIBHOCTH U CaMOOTIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaguIuii 0a30BOI HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMH LIEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUUYECKHMMH, COLIMOKYJBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU U
ujeaJaMu POCCHUUCKOTO TPaXJIaHCKOrOo OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TIpaBUJIaMH TOBEJCHUS,
CIIOCOOCTBYIOIIUMHU MPOIIEccCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINUHOCTU 00YUYarOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJArOIIUXCsl 0 peasin3allii IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHHUSI O0YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPECTABICHUS O COIMATIBHBIX HOpMaXxX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW NEATETHLHOCTH IMPH CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX H
MO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM ESTEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

EHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEINI0 OT€YECTBEHHOW XUMHUH;



YBaXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO
JOCTHKEHHUSI HAyKH €CTh pe3yldbTaT JIMTENbHBIX HAOMIOACHHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECca W II03HABATEIbHBIX MOTHMBOB B IIOJYYEHUM U MOCIEAYIOLIEM aHaiu3e MHGPOpMalUu O MEPEIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO TOBEAECHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILEH C MO3ULMI HPABCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coO0/IeHUsT TpaBuil O€30MaCHOr0 OOpallleHusi C BELIECTBAMH B OBITY, MOBCEAHEBHON >XHU3HU M B TPYIOBOH
NEeSATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEACHUS B CHUTYalMSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUATHUS BPEIHBIX NPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKON JAESATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYIUX BUAAX ACATEIBHOCTH;

YCTAaHOBKH Ha aKTWBHOE y4aCTHE€ B PEIICHHH MPAKTHUYECKUX 3a/1a4 COLMAIIBHOM HAaIpaBJICHHOCTH (B paMKaxX CBOErO
KJIacca, IIKOJIbI );

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid pa3iudyHOro pojia, B TOM YHKCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHOW TpaeKTopuu oOpa3oBaHus, Oyaymieil mnpodeccun u
peann3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[E€JIECO00Pa3HOr0 OTHOMIICHUS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
MIPUPOJHON U COLIMATIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTH MCIIONb30BAaHMS JOCTHXKEHUH XUMHUHM JJi1 pEHICHHs BOINPOCOB PAlMOHAIBLHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOT'O HEIPUATUS JIEUCTBUM, MPUHOCAIIMX BpPEJ] OKPYXKAKOLIEH HPUPOJHOU Cpele, YMEHUs IMPOrHO3UPOBATH
HEOJIaronpUsITHbIE SKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOrO HKOJOTHYECKOTO MBIIIIEHUS, YKOJIOTUYECKOW KYJIbTYpBI, OIBITA IEATEIBHOCTH HKOJIOTHYECKON
HaIPaBJIICHHOCTH, YMEHHSI PYKOBOJCTBOBAaTHCSI UMH B IO3HABATEIIbHOW, KOMMYHUKATUBHOW W COLUMAIbHON MpPAKTHUKE,
CIIOCOOHOCTH M YMEHMSI aKTUBHO MTPOTUBOCTOATH UAEC0JIOIHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
MPaKTUKH,

MOHUMAaHUs CHenuUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poysin B (HOPMUPOBAHHH PAIMOHAIBHOTO HAYYHOTO
MBILUIEHUSI, CO3/JaHUU LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIoUIeM MHUpE KaK O €IMHCTBE MPUPOJbl M YEJOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAHEHHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM [JIsl COBPEMEHHOM LMBWIM3alUU: B €€ T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH U BAXKHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepHaNbHOW KYJIBTYpbI, PEUICHUU TJIOOATBHBIX MpoOsieM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUYECKOMN, MHINEBOW W IKOJOTHYECKON O€30MMacHOCTH, B
pa3BUTUU MEIULIMHBI, 00ECIEUeHUH YCIOBUM YCHEIIHOTO TPyAa U IKOJOTUYECKH KOM(POPTHOU KHU3HU KaXKJIOTO 4jeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJb30BaTh MOJydaeMble 3HAHUS JJIA aHAIN3a U OOBSICHEHHS SBJICHUM OKPYXKAIOIIET0 MUpa U



MPOUCXONSINX B HEM HW3MEHEHUH, YMEHHUS Jenarh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIIOIh30BaTh XUMUYCCKHE 3HAHMS JIJIS1 PEIICHUS MPOOJIEM B PEaIbHBIX JKM3HEHHBIX
CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHHUH 110 XUMHUH B COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHus
BKJIIOYAIOT:!

3HaUUMbIe 1T (DOPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
oOllleHay4YHbIE TOHATHS, OTpaXAIOIIME IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHEIU(PUKY METOJIOB MO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, PHEPIHs, SIBJIECHUE, MPOIECC, CUCTEMa, HAy4HbIA (DaKT,
MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHue PYHKIIMOHATIBHOW IPaMOTHOCTH M COITUATILHON KOMITETCHITUH 00YYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MHUPOBO33PECHUYECKHE 3HAHUS U
YHUBEpCaJbHbIe yUeOHbIE IEUCTBUS B TO3HABATEIBLHON M COLUAIILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHWE YHUBEPCAIBbHBIMM  YYECOHBIMU  IO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IETu JeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHUIKEHHUSI, COOTHOCHUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;



UCIIOJIB30BaTh IPU OCBOCHHUM 3HAHUU NPUEMBI JIOTHYECKOTO MBINUIEHHS — BBIIEHATh XapaKTEPHbIE NPH3HAKH
MOHATUNA M YCTaHABIMBATH UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME TOHATUS A OOBSICHEHHS OTIEIBHBIX
($akTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIsl KJIACCU(DUKAIIMU BEIIECTB U XUMHUYECKUX PEAKIINIA;

yCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIC CBSI3U MEXKIY M3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, MO AHAJIOIHMH), BBIBIATH 3aKOHOMEPHOCTU U
IIPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCEe MO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPEOOPa30BHIBATh
MOJIEJIbHBIC MPEICTaBICHUS — XUMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (Qopmyja, YpaBHEHHUE XUMUYECKOM
peakuuu — MpU pPELIEHUM YYEOHBIX II03HABATEIbHBIX M MPAKTUYECKUX 3aJad, NPUMEHATHh Ha3BaHHbIE MOJIEIbHbBIC
IPEICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4a€MbIX BELIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUIL;

dopMynupoBaTh 1€MW  33Ja4d  WCCJIENOBAaHUS, HCIOJB30BaTh IIOCTABJIEHHBIE UM  CaMOCTOSITENIBHO
c(hopMyIUpOBaHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 1J11 (POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
NPaBUIBHOCTH BbICKA3bIBAEMBIX CY>KJICHU;

BJIAJETh HABbIKAMU CAMOCTOSITEJIBHOIO  IJIAHUPOBAaHUS M  IPOBEACHUS  YUYEHUUYECKUX  DKCIEPUMEHTOB,
COBEpUICHCTBOBATh yMEHMsI HAOMIOAATh 3a XOJOM IMpOIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBarh 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHMS, COCTABIATH
000CHOBaHHBIN OTUET O IPOJICIAHHON PabOTE;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEeNOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOHUCKY METOJOB PELICHUS NPAKTUYECKHUX 3a]ad, PUMEHEHHUIO Pa3JINYHbIX METO/0B
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWH(MOpManuu (Hay4HO-NONYJApHAs JIUTEpaTypa XHUMHYECKOIO
coliepKaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHanu3upoBaTh MHGOPMALMIO PA3TMYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;



dbopMynIupoBaTh 3aNIPOCHl M IPUMEHSATH Pa3InYHbIE METO/bI MIPH MOUCKE U 0TOOpe HHPOPMAINH, HEOOXOAUMOMN IS
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPEIEIEHHOTO TUIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HUHPOpMALUU (CXEMbl, TpapuKy, AUArPAMMBI,
TaOJIUIIBI, PUCYHKU U APYTHUE);

UCIIONb30BaTh HAYYHBINH fA3BIK B KadecTBE CpPEJICTBAa MpU paboTe ¢ XUMUYECKOW HUHPOpMaIueil: MPUMEHSThH
MeXNpeaMeTHbIE ((pU3nuecKkre 1 MaTeMaTUYECKNUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaThb BONPOCHI MO CYIIECTBY OOCYKTAE€MOl TEMbl B XOJ€ [Majora W/WIA JIUCKYCCHUH, BBICKA3bIBaTh HUJEH,
(GOopMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTENBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

BBICTYNIATh C INPE3CHTAUUEH pe3yJbTaTOB II03HABATEIBHOW MAESATENBHOCTH, MOJYYEHHBIX CaMOCTOSITENIBHO WIIN
COBMECTHO CO CBEPCTHUKAaMU IPU BBINOJIHEHUN XMMHUYECKOTO HSKCIIEPUMEHTA, MPAKTUUECKOW pabOThl 10 MCCIIEOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaiM3alli y4eOHOTO MPOeKTa U (POPMYIUPOBATH BHIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3ULIUM B X0J1e 00CYKJIeHUsI 1 OOMEHa MHEHUSIMU.

OgByaieHUue YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/jlaraeMblii alropuTM JEHCTBUN IMPH BHIOJHEHUH
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HanbOosiee d(PPEKTUBHBIA CIMOCOO UX pEUIEHUS C YYETOM MOJyYEHHUS
HOBBIX 3HAHMM O BEIIECTBAX U XUMHUYECKUX PEAKILIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckast XuMHs» OTPAKaroT:

c(OPMUPOBAHHOCTH MPEJCTABICHUM O XMMHUYECKON COCTABIIAIONMICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POIHU
XUMHUU B TO3HAHUM SIBICHUI TpUpOJbI, B (DOPMUPOBAHUHU MBIIIICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
I'PaMOTHOCTH, HEOOXOUMOM JJIs pelIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOI XMMUYECKUX 3HaHUW, KOTOPasi BKIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToOM, DJIEKTpOHHAas O000JI0YKa aToMa, MOJEKYJla, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIbHOCTb, XHUMHYECKasi CBS3b,
CTpyKTypHas popmyna (pa3BépHyTas U COKpami€HHas), MOJb, MOJISIpPHAs Macca, MOJISIPHBIM O0BEM, YIIEpOIHBIN CKEJIET,
(yHKIMOHAJIbHAs TPYIIa, paJuKal, U30Mepus, U30MEPbI, TOMOJIOTHUYECKUM psifl, TOMOJIOTH, YII€BOJOPOAbI, KUCIOPO U
a30TcoJiepKalllie COEAUHEHUSI, MOHOMED, MOJMMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COETUHEHUS); TEOPUU U
3aKOHBI (T€OpHUsi CTpPOCHHsS opraHuyeckux BemiectB A. M. bByTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKMM A3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMSA, JIeXKallMe B OCHOBE ITIOHUMAaHMS
OPUYUHHOCTU U CUCTEMHOCTH XMMMYECKUX SIBICHUH, (PaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyUYEHUU U
0€30I1aCHOM HCII0JIb30BAHUM BAYKHEHIINX OPTaHUYECKUX BEIIECTB B ObITY U MPAKTUUECKOH 1eATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUI BBISIBISATh XapaKTEpHbIE NPU3HAKA TMOHSATUN, YCTAHABIMBATH MX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIME MOHSTUSA IPU ONUCAHUHM COCTaBa, CTPOCHHUS M IPEBPAICHUN OpPraHUYECKUX
COCJIMHCHMI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOIB30BATh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHHS MOJICKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMYJ OPraHMYECKHUX BEIIECTB W YPaBHEHUN XUMUYECKUX PEAKIIUH,
W3TOTaBIIMBaTh MOJEIH MOJIEKYJ OPTraHWYECKUX BELIECTB Uil WILTIOCTPALMM MX XUMHUYECKOTO M NPOCTPAHCTBEHHOIO
CTPOCHMUS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUEHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHIO K OINpEeAeaEHHOMY KIJIacCy/TpyIie COeIUHEHHUH (YrieBOJOpPOMAbI, KHCIOPOA U a30TCOAEpKAllue COCTUHEHMS,



BBICOKOMOJICKYJISIPHBIC COCIWHCHHMS), JaBaTh WM Ha3BaHUs 1o cuctemMatndeckoir HoMenkmarype (IUPAC), a Ttaxxke
MPUBOJUTH TPUBUAIBHBIEC HAa3BaHUS OTACJIBHBIX OPraHUYECKUX BEIIECTB (STUJICH, MPOIUJICH, alleTUICH, dTHUICHTIIUKOIIb,
rvuepud, ¢eHon, (opMmanbaerus, aneTalbIeru], MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJEHMHOBAas KHCJIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, (GPYKTO3a, Kpaxmall, IEeJUII0JI03a, TJIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHS ONPEIEIATh BUIbl XMMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OAMHApPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHSI TEOPUH CTPOSHUST OpraHudecKkux BemiecTs A. M. bytieposa mis
00BSCHEHHMSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATHIICH, PONWICH, alleTUIeH, OyTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ], 3TaHOJ, 3TWJICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/l, MypaBbUHAS H
YKCyCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUI0I03a, aMUHOYKCYCHAas KHUCJOTa), WIIIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXIy HUMU YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUHN C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOJIHBIN T'a3, YroJib),
CHoCOObI UX NMEPePadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHUS MO XMMHUYECKUM YypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIU MPOJYKTA PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHMS, UCIIOJIb3yEeMbIX
B XMMHM TPU U3YYCHUU BEIIECTB U XUMUYECKUX SIBJICHUU (HAOIIOJICHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIUPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHUS ISl TPUHATHS PEHICHUM B KOHKPETHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

chOpMHPOBAHHOCTh, YMEHUW COONIOJATh TMpaBUja TMOJH30BAHUS XHMHYECKOM TIOCYIOM U JaOOpaTOPHBIM
obopynoBaHMEM, a TaKKe MpaBWia OOpaIlEHHS C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSIMH TIO BBITTOJHEHUIO
J71a00paTOPHBIX XUMHUECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TIJIAHUPOBATH U BBIMOJHITh XUMHUYECKUM AKCIEPUMEHT (MPEBpAIICHUSI OPraHUYECKUX
BEILIECTB MIPU HarpeBaHHM, MOJyUEHUE STUIIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIECTB,



JeHaTypanus OeJIKOB IPpHU HarpeBaHUM, [BETHBIE PEAKIIMH OEIKOB) B COOTBETCTBHHU C MPABUIAMH TEXHUKH O€30MacHOCTH
npu oOpalieHMH C BeIIECTBAMH M JIAOOpaTOpHBIM O00OpYAOBAHHMEM, NPEACTABIATH PE3YJNbTAaThl XUMHUYECKOTO
IKCIIEPUMEHTa B (pOpMe 3alKCH YPaBHEHHMI COOTBETCTBYIOLIMX pEaKIHid W (OPMYyIHUPOBATH BBHIBOABI HA OCHOBE 3THX
pe3ynbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 MH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
UCTOYHHUKOB (CpeAcTBa MaccoBor nH(popMaluu, IHTepHET U qpyTux);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIO/IaTh MPaBUiia YKOJOTHICCKU ETIECO00Pa3HOTO TMOBEACHUS B OBITY U TPYIOBOM
NESATEIBHOCTH B LIESAX COXPAHEHMs] CBOErO 3JI0POBbS U OKpYXKAIOIIEW HPUPOIHON cpeibl, OCO3HABaTh OIACHOCTb
BO3/ICICTBUS Ha JKMBbIC OPTaHU3MBI ONPEIAECIEHHBIX OPraHMUECKUX BEIECTB, MOHMMas cMbici nokasarens [1JIK, noscHaTh
Ha MpUMepax CocoObl YMEHBUICHUS U MTPEIOTBPALLEHUS UX BPEIHOTO BO3/AEUCTBUS HA OPraHU3M UEJIOBEKa;

JUIE OOYYaromMXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MMO3HAHUSA BEUIECTB M XUMUYECKHUX SBICHUI;

JUISL CIIENBIX U CJIA0OBUIAIIUX O00YYArOIIMXCS: YMEHHUE UCIIOJIb30BATh PEIbe(HO-TOUCUHYIO chucTeMy 00o3HaueHui JI.
Bpaiing 1uis 3anucu XUMHUYECKUX (GopMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI peCypeaI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE YTIeBOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. Denon
3.2 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 1




Crnoxuble 3¢upbl

3.3 VriaeBonsl 3
Hroro mo pazueny 13
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 | AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmet oprannueckoil XuMuu, e€ 1 bubnunoreka HOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 03.09.2025  https://myschool.edu.ru/
Teopust cTpoeHHs OpraHUUYEeCKUX
2 coequHenuiit A. M. bytieposa, eé 1 bubmmorexa LHOK
A - DYTICPOBd, 10.09.2025  https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 OpraHn4eckux Bemiects. Homenkinarypa 1 bubnuorexa [JOK
(cucremaTu4ecKas) U TpPUBHAIbHBIC 17.09.2025  https://myschool.edu.ru/
Ha3BaHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 bubnuotexa [JOK
TOMOJIOTMYECKUH PsijL 24.09.2025  https://myschool.edu.ru/
5 Mertan 1 5TaH — npocTenime 1 bubnuoreka [IOK
MIPEACTaBUTEH AJIKAHOB 01.10.2025  https://myschool.edu.ru/
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bubnorexa LIOK
' P ’ 08.10.2025  https:/myschool.edu.ru/
7 OTUieH U IPONUIeH — IpocTeiine 1 bubnuoreka [IOK
MIPEACTABUTENH AIKEHOB 15.10.2025  https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 1. «ITomyuenue bubnuoreka [IOK
8 . 1 1
ATUJICHA ¥ U3YUYECHUE €T0 CBOMCTBY 22.10.2025  https://myschool.edu.ru/
9 Ankanuensl. byraguen-1,3 u 1 bubnnorexka [JOK
MeTunoyranuen-1,3. [lonyuenue 05.11.2025  https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH DS,

bu6mmoreka [IOK

10 AlneTuieH — MpocTenInii 12.11.2025  https://myschool.edu.ru/
IIPEICTAaBUTEIND AJTKUHOB

1 Brrunciienus no ypaBHEHHUIO bubnnoreka [HOK
XUMHUYECKON pEeaKuu 19.11.2025  https://myschool.edu.ru/

12 Apenbl: 6eH301 U TOIy0J. TOKCHYHOCTh bubnmoreka [JOK
apeHOB 26.11.2025  https://myschool.edu.ru/
['eHeTnueckas CBs3b yrieBOIOPOJIOB, bubnnoreka [JOK

13
MPUHAUISKAIUX K PA3IMYHBIM KJlaccaM 03.12.2025 | https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBII ra3 U NOMyTHbIE HEPTIHBIC bubnnoreka [JOK
ra3el, HE()Th U MPOJYKTHI €€ 10.12.2025  https://myschool.edu.ru/
nepepadboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE bubnuoreka [IOK
rassl, He)Th ¥ MPOJYKTHI €€ 17.12.2025  https://myschool.edu.ru/
nepepadoTKu

16 KonrtponsHas pabota no pasaeny bubnnorexka [JOK
«YTIeBOAOPOABI» 24.12.2025  https://myschool.edu.ru/

17 [IpenenbHbIE OHOATOMHBIE CITUPTHI: bu6mmoreka [IOK
MeTaHOJ U 3TaHo. Bomopoanas cBs3b 14.01.2026  https://myschool.edu.ru/

18 [IpenensHble OJTHOATOMHBIE CIIUPTHI: bubmuoreka [IOK
MeTaHOJ 1 3TaHo. BomopoaHas cBs3b 21.01.2026 | https://myschool.edu.ru/

19 MHOroaroMHsbI€ CIIUPTHL: ITUICHITIUKOIb bubnnorexa [JOK
U TJIMLEPUH 28.01.2026 | https://myschool.edu.ru/

20 ®deHoIT: CTPOCHUE MOJIEKYITBI, bubmmoreka [IOK
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(bu3HUECKHE U XMMHUYECKHE CBOMCTBA, 04.02.2026  https://myschool.edu.ru/
MIPUMEHEHUE
21 Anpaerunsl: GopManbaeTU U bubnunoreka HOK
aleTanpJerul. AeToH 11.02.2026  https://myschool.edu.ru/
OAHOOCHOBHBIE NpEIETbHBIC
22 KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U bubmorexa [IOK
P VP 18.02.2026  https://myschool.edu.ru/
YKCyCHas
93 [IpakTuueckas padora Ne 2. «CBoiicTBa bubnmoreka [JOK
pacTBopa YKCYCHOU KHCIIOTBI» 25.02.2026  https://myschool.edu.ru/
CrteapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK
24 MPEACTABUTENH BBICIIUX KAPOOHOBBIX bubmorexa LHOK
ped P 04.03.2026  https://myschool.edu.ru/
KHUCJIOT
o5 MbLuTa KaK COJIM BBICITUX KapOOHOBBIX bubnnoreka [JOK
KHCJIOT, UX MOIOIIEE JEHCTBIE 11.03.2026 @ https://myschool.edu.ru/
Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE
26 Ka 6OHOBBIE) KECJ‘IOT FIE onnf bubmorexa LHOK
P AP 18.03.2026  https://myschool.edu.ru/
CIIOHBIX 3(pUpOB
97 Kpaxman u nemnrono3a Kak mpupoaHbIe bubnuorexa [JOK
TTOJTUMEPBI 25.03.2026 = https://myschool.edu.ru/
28 XKupsl: runponan3, NnpuMeHeHHe, bubnuoreka [IOK
Ouo0rMYecKas pojb )KUPOB 08.04.2026  https://myschool.edu.ru/
VYrneBojbl: cocTaB, KiaccupUKaIus.
29 BamHe;mne npe CTaBI/ITeJI(II/)I' FJ'I?OI(O38. bubmorexa HOK
pea ’ ’ 15.04.2026  https://myschool.edu.ru/
bpykTo3a, caxaposa
KontponbHas paboTta mo pazaery
30 «Kucnopoaconepxaiine opraHuuecKue bubnnorexa [JOK
coequHeHus»/ Beepoccuiickast 22.04.2026 = https://myschool.edu.ru/

MpoBepoyHas pabora
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OOm1ast xapaKTepUCTHKA

31 a30TCO/AEPKAIINX OPTaHUYECKUX 1 bubnmoreka [JOK
coenuHeHui / Beepoccuiickas 29.04.2026  https://myschool.edu.ru/
IpOBepoYHas paboTa

bubmuorexa [JOK
2 A : 1

3 MUHBL: MCTHITAMIUH H HIHH 06.05.2026 | https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTepHbBIE

33 OpraHuYecKue COEIUHEHUS, UX 1 Bubmaorexa ITOK

P A ’ 13.05.2026 = https://myschool.edu.ru/
ouoiornyeckoe 3HaueHue. [lentrast
AMUHOKHCIIOTBI KaK aM(OTepHbIE
OpPraHMYECKUE COCTUHEHUS, HX

34 ononornyeckoe 3Hauenue. [lenTunsl 1 Bubmorexa IIOK
' ARL 20.05.2026  https://myschool.edu.ru/
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. 'abpuensn O.C. Xumus.10 kinace. bazossiii ypoBens : ®I'OC, Yuel.nisa 00meodpa3oBar.
yue0. 3aBeicHHi. — 2-¢ u31., crepeotuil. — M: «lIpocBemenuey, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.Crannaptsl BToporo nokosieHus IIpumepHsie mporpaMmel 1o npeameram  Xumus 10. :
«ITpocsemenuen, 2020.

2. I'abpuensn O.C.,bepeskun I1.H., Ymakos A.A., Maiioposa I'.B. u np. KonrposnbHsie u
npoBepouHbIe padboThl o xuMuu 10 kitace k yueonuky I'abpuensaa O.C. ba3oBblif ypOBEHb,
OI'OC —M: «/Ipoda»,2015

3. Tpoerybosa H.I1., KouTponbHo-u3Meputensusie MaTepuaisl mo xumun 10 -11 knacc (k
yuebHuky O.C.I'abpuensan), M. «Bako» 2011r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[Topran pysaamenTanpHOrOo XuMuIeckoro oopasosanus ChemNet. Xumudgeckas
undopmarronHas ceth: Hayka, 00pa3oBaHue, TEXHOJIOTHU

http://him.1september.ru Enxunas komutekuus LJOP: [IpeamerHas koyuteKius « XuMHs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIE SKCTIEPUMEHTBI:
XUMUSL.

Konnexkuust Poccuiickoro o6meo0pa3zoBaTenbHOTO

noprauna http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: IEKTPOHHBINA YISOHUK
http://chemworld.narod.ru Caiit «BupTyasipHas XUMUUECKas IIKOJIA
http://maratakm.narod.ru  Caiit «Mup XUMHN

http://chemistry.narod.ru  XuMuK.py: caiiT o xumuu
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