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MOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE cpeAHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus yaeoOHOTO
npeaMera «XuMus» B 00pazoBareNbHbIX opranu3anusax Poccuiickoit deneparum,
pean3yIoUMX OCHOBHBIE 00pa30oBaTeIbHbIE IPOrPAMMBI, 1 OCHOBHBIX IOJIOKEHUIN
«Crpareruu pazsutusa Bocnutanus B Poccuiickoit deaepanun Ha nepuoj 10 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAXo0l0B K pa3paboTKe MpOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U Pa3BUTUS 00YUaIOUIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble noioxenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, pe3ylbTaToB OOydeHUs U TpeOOBaHM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3alluy, SBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM JSTallOM pealu3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOrOo o00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyJIbTyphl
YeJIOBEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBbIO
U IpUpOIHOHN cpene. Peanmnsyercs xummueckoe oOpazoBaHuE OOydarolUXCs Ha
YPOBHE CpeIHEro 001Iero 00pa3zoBaHus CPEICTBAMU YUEOHOTO MTpeAMETa « XUMUS»,
COJIEp)KaHUE M MOCTPOECHHE KOTOPOrO OINPEAENICHbl B MPOrpaMMe IO XHUMHH C
y4€ToM crneun(uK HayKd XUMHH, €€ 3Ha4eHHs B TO3HAHUU MPHUPOABI U B
MaTepuaIbHON )KM3HU OOILECTBA, a TAKXKE C yYETOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSSHHME CHCTEMBbI CpPEJHEro  OOILero
obpazoBanus B Poccuiickoit denepanun.

XUMHUSL KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro poJib B
COBPEMEHHOW IMBWIIM3AIMM, B CO3/laHUM HOBOHM 0a3bl MaTepUAIbHOM KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILLIJIEHUS, B
CO3/1aHHE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHUpE KaK O €JUHCTBE
IpUPOJIbI U YelloBeKa, KoTopoe (HOpMUPYETCSs B XMMHHM Ha OCHOBE NOHUMAaHMUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBS3U MEKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMUS CTajia
HEOTHEMJIEMOHN YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOUMBIM yCIOBHUEM YCIEITHOTO
TpyJAa W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XMMHUs Kak Hayka
CO3MJATENbHAS, KaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJI€HA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO PpA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBHM ¢ OOHIMMH TEISIMU M TPUHIMIAMU CPEIHETO OOIIeTro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XMMUU (C BKIIOUCHHEM 3HAHUU U3 OOl XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera O0O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» chopmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YEeHHIO Y4ueOHOro wmarepuasa u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW  HA  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKkKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHUH BellecTB. CBelleHHs 00 U3y4aeMbIX B Kypce BellecTBax
JIAIOTCSl B PA3BUTUU — OT YTJIEBOJIOPOJIOB JO CJIOKHBIX OMOJOTUYECKH aKTHUBHBIX
coequHeHud. B Kypce  OpraHM4eckoM  XMMHUU  [OJYyYarOT  pa3BUTHE
chopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPECTaBICHUS] O XUMUYECKON CBsI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[lox HOBBIM yTrIOM 3peHHsT B TpeaAMeTe «XUMHUsS» 0a30BOTO ypOBHS
paccMaTpHUBAETCSl H3YUYEHHBI Ha YpPOBHE OCHOBHOIO OO0MIEro 00pa3oBaHUs
TEOpETUYECKUI MaTepuad U (AKTOJOTHYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYYarOMIMMCSI TPEAOCTaBISAETCI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIUH,



rIy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA JTOTO 3aKoHa — OT
o0o0mIaromien 10 0OBSICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMUUYECKUX PEAKIUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoJiHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIep KaHMs, UMEIOIMMHU KYJbTYPOJIOTHYECKUA U TPUKIATHON Xapaktep. IDTu
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XHMHHM C JPYTMMH HayKamu,
PacKpbIBAIOT €€ POJib B ITO3HABATEILHON U MPAKTUUYECKON JIEATEIIbHOCTH Y€JIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHIO YBAYKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U
MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKU OCMBICIUBATh UHGOPMAIUIO U MPUMEHSTH €€ JIJIsl HOTIOJHEHUS 3HAHUH,
pEelIeHNs UHTEIUIEKTYJIbHBIX U DKCIIEPUMEHTAIBHBIX HCCIIEI0BAaTENbCKHUX 3a/1a4. B
IEJIOM COJlep’KaHue y4eOHOro mnpeamera «XUMHs» JTaHHOTO YPOBHSI H3yYEHHS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHKE Y OOYHAIOUIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIsi TOHUMaHus (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaIbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTAaHMYECKOT0 MUPA, O0YCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SBICHHUM MyTEM IKCIIEPUMEHTA
U pEHIeHUus MPOTUBOPEUYUN MEXJTy HOBBIMH (aKTaMU U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU 3KOJIOTHYECKUX MpoliieM, a
Takke Mpo0JeM cOepeKeHUsT IHEPreTUIECKUX PECYPCOB, ChIPhS, CO3aHUs HOBBIX
TEXHOJIOTUI U MaTEepPHAJIOB.

B mmane pemieHuss 3aga4  BOCHUTAHUs, Pa3BUTHS W COLMANIM3AIUU
0oOy4Yaromuxcsi MPUHATHIE MNPOrpaMMON MO XMMHUHU TMOJXOJAbl K OINPEIEICHUIO
CONlep)KaHUSI H TIOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX
BUJIOB JICATEJILHOCTU: pEIIeHUs] MpoOsieM, TIOUCKA, aHadu3a U 00padOTKH
uH(popMalMy, HEOOXOAUMBIX JUJIi TNPUOOPETEHUs OMNbITa IPAKTHYECKOW U
HCCIIEIOBATENBbCKON JEATEeNIbHOCTH, 3aHMMAIOIIE Ba)XHOE€ MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus, TaK U HA YPOBHE CpeiHEro o01ero o0pa3oBaHus, MpU ONPEIeTICHUN
COJIEpKATENbHONM XapaKTepUCTUKU LeJIed HW3YUYeHHs] MpelMeTa HalpaBiICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJUIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK O0JIaCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTHUUECKOM
JIEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUS TAaKOW MOAXOJ K ONPEAECICHUIO LEJIE N3y4YeHUS
MpeMETa SIBIJISIETCS BIIOJIHE ONPABJAAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS TIJIABHBIMHU LEISIMH HM3YyYEHHs] IpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW Kak BaKHeHIen
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYeBblE MOHATHS, QyHAaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHME M IIOHUMAHUE CYUIHOCTHU JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE ¢ UCTOPUEH UX
pPa3BUTHUA U CTAHOBJICHUS,

e (opMUpOBaHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB U XUMHUUYECKHUX PEAKIIHI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUsT YMEHUM
OpPUEHTUPOBATbCA B MHPE BELIECTB M XUMUYECKUX SIBJICHHM, UMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny ¢ atum, copepskarenbHas XapaKTepUCTHKA LEJIer U 3a7a4 U3y4eHUs
IIpeaMeTa B IPOrpaMMe 0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TPHUOPUTETAMU B CUCTEME cpeAHero oodimiero obOpa3zoBanusa. CerojaHs B
MPEenolaBaHUK XMMUHU B OOJIbLIEH CTENEHN OTAAETCS NPENOYTEHHE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIYCKHHUKa 0011e00pa3oBaTeIbHON OpraHU3aliyi, BIAJACIOIIEr0 HE HaOOpOM
3HaHWM, a (QYHKIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMU M YMEHUSIMHU
AKTHUBHOTO IOJYyYEHUS 3HAHUW U IPUMEHEHUS UX B PEAIbHOM )KU3HU JJIs1 PELICHUS
MIPAKTUYECKUX 3a/1a4.

B ¢Bs13u ¢ 3TUM NpH U3y4YEHHUHU ITpeaMeTa « XUMHUs JOMUHUPYIOLIEE 3HAYCHHE
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

ajantanus 0O0y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY IPHUHSATHIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMmupoBaHHEe y OOyYaroIMXCsl KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3JIMYHBIX BUIOB
JeSATEeILHOCTH: pelIeHus MpoOJeM, MOUcKa, aHanu3a u o0paboTku HH(OpMaIuy,
HEOOXOAUMBIX ISl TPUOOPETEHUS OMbITA IEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B NO3HAHMM XWMHH, & TAKXKE€ JUISI OLUEHKU C IO3ULUH JKOJIOTUYECKOU
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
YeJI0BEKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYalIbHbIX W TBOPUYECKUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIb30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHalIu3a y4yeOHOU H
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMHpoBaHUe U pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs, HA0JII0AATeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YaCTHOCTH, NPHU IUIAHUPOBAHUU U MPOBEIACHUU XUMUUYECKOTO
AKCHEPUMEHTA;

BOCIIUTAaHUE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaAIMpaBJIeHHOCTH XMMHH, €€ BaXXKHOW pOJIM B PELICHUU TI00aJbHBIX MHpoOsieM
PalMOHAIBHOTO MPUPOJIONOJIb30BaHUS, IOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
WCIIOJIB30BaHUsl TOJIYYEHHBIX 3HAHUU IS TPUHATHS TPaAMOTHBIX PEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yuyebnoMm mmane cpemHero oOmiero oOpa3oBaHUS MpPeaMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMETHOMN obnactu «EcTecTBeHHO-HAYyYHbIE
PEIMETBD.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero odmero oopa3zoBaHus, coctaiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefieno).

Ha uzyudenne xumuu B 20262027 yueOHOM Toly COTJIACHO y4eOHOMY IJIaHy U
kasienaapaoMy rpadpuxky MAOY «lllkomna Ne 85» B 10 «A» kiacce orBoautcs 34
gaca, B 10 «b» xmacce -35 wacoB (u3 pacuéra | yac B Heneno, ¢ y4éToM
MPa3THUYHBIX JTHEH).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUs OpPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE MoOI0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBnenne o KiIacCHU(pUKAMU OpraHUYEecKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEMaTHW4ecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX MPEBPAILCHUIA:
O3HAaKOMJIEHHE ¢ 00pa3liaMHi OPraHNYECKUX BEIIECTB U MaTEpHAIaMU HA UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HAOJIOJIEHUE U OINHCAaHUE
JEMOHCTPAIMOHHBIX ONBITOB MO MPEBPAILICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psig. MeTaH U 3TaH —
MpOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3UYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuu 3aMelleHus] U TOpPEHHs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: crpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mnoiuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pEe3UHBIL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUI psill. ALETHIICH
— MpOCTEHIINUH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMIPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATAIUH,
rOpeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE W XMMHYECKUE CBOMICTBA
(peakiuy TaJOreHUPOBAHUS W HUTPOBAHUS ), MOTYYEHUE U NMpUMeHeHue. Tonyon:
cocmae, cmpoenue, @Qusuyeckue U  XuMmuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOoyuenue u npumernerue. TOKCUYHOCTb apEHOB.



I'eneTnyeckas CB3b MEXAY YIVIEBOAOPOAAMH, IPUHAJICKAIIUMU K PA3IUYHBIM
KJIACCaM.

IIpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHbli ra3 U IOIYTHBIE
He(dTauble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HePTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIMTHUYECKU), muponu3. I[IpoayKTbl
nepepaboTky He(TH, UX MPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MNPEBPAIICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMu IIaCTMACC, KaydyyKoB U pe3uHbl, Koyiekuuu «Hedtey
U «YT0JIb», MOJAEIMPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M IaJION€HONPOU3BOIHBIX,
MPOBEICHNUE MPAKTUYECKOW PAabOThI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM NPOAYKTa PEaKklIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opraHu4ecKue coeAMHEHUs

[IpenenpHple OQHOATOMHBIE CIMPTHL. MeETaHOI MW DJTAaHOJN: CTPOEHHE,
¢usznyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMM MeETaJljlaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHHe. BoJoponHble CBSI3U MEXIy
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJA U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHble  COUPTBL. OTWICHIJIMKONb W  TJIULUEPUH: CTPOECHHE,
¢uznyeckue W XUMHUYECKUE CBOMCTBa (B3aUMOJEHCTBHE CO UIEIIOYHBIMU
MeTa/llaMH, KaueCTBEHHas pPeakiusi Ha MHOroaTOMHbIE cHupThl). JlelicTBue Ha
OopraHusM 4enoseka. [[puMenenne rmunepuHa u STUIEHTJIMKOIIS.

®deHo: CTpOCHHWE MOJEKYJbl, (HU3NYecKne U XUMHUYECKHE CBOWMCTBA.
Tokcuunocth (enona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DopManblIerui, aleTalbJIerul: CTPOCHHUE,
(¢u3NYeCcKue U XMMHYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAaHOBIICHHS,
KA4ECTBEHHBIE PEAKLMH), [I0JYyYEHNE U TPUMEHEHHE.

OHOOCHOBHBIE IIpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHAas U YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3HUUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME IS
KJ1acca KUCJIOT, peakuus 3Tepupukanun), noiayyeHue u npumenenrne. CreapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIIMX KapOOHOBBIX KMCIOT. MbL1a
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE CHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCMUKanUs ~ yrJIeBOAOB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — NpocTeiinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3NUECKHEe U XMMHUECKHE CBOWCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meau(Il), okucnenue aMmmMuayHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBienue,
OpOo>KEeHHE TIII0KO03bI), HAX0XKJACHHUE B PUPOJIe, IPUMEHEHUE, OMOIOTrHYecKast poJib.
®dorocunTe3. PpyKTO3a KaK U30MEP IIFOKO3bI.

Kpaxman u nemnono3a Kak NpupoaHble nosuMepbl. CTpoeHue Kpaxmana H
HEeJUTI003bl.  PU3NYECKMe W XUMHYECKHE CBOWCTBAa Kpaxmayia (THIpOJIu3,
KAueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILECHUIA:
npoBeJeHHe, HaOII0JeHHE U ONMUCAaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, Ka4E€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIIEHHME 3TaHOJA
okcugoM Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJIECHUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbrerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u tumpoxcugom wmenu(ll), B3ammomeiicTBHe Kpaxmalia € HOJIOM),
IPOBEJCHUE NPAKTUUECKON pabOThI: CBOMCTBA pacCTBOpPa YKCYCHOW KHCIIOTBHI.

Pacuétnrle 3amaun.

BblunciieHnss 1O YpaBHEHHIO XUMHUYECKOM peakiuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkale oOpraHu4ecKue COeIMHEeHHUS.

AMMHOKHCIIOTHI Kak aM()OTepHbIe OpraHnyeckue coequHeHus. duznyeckue u
XUMHUYECKHME CBOMCTBa aMHMHOKHCIOT (Ha NHpuUMepe INIMIMHA). buonormyeckoe
3HAYEHNE aMUHOKHCIIOT. [lenTuasbl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPHYHAs W TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATYypalusl, KAUeCTBEHHbIE pEaKluu Ha OeJIKH.

OKCIEPUMEHTAIBHBIE METOAbl M3Yy4YEHMsI BEIIECTB M HUX IIPEBPALLCHUIA:
HaO0JII0ICHUE U OMKMCAHKUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi O€IKOB IpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokoMoJieKy IsIpHbIE COeAUHEHUS

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AINHI, CPEIHSS MOJIEKYISpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJINMEPU3ALMS U MOJUKOHIEHC AL

OKCIEPUMEHTAIBHBIE METOAbl M3Yy4YEHMs] BEIIECTB M HUX IPEBPALLCHUIA:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXIpEeIMETHBIX CBSI3€d PU U3YYEHUH OPraHUYEeCKOM XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 MCHOJb30BaHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHMA, TaK W TOHSITHUH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CHHTE3, KiIaccu(UKaIMs, MEePHOJUIHOCTD, HAOIIOICHNE,
U3MepeHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®dwuszuka: Marepus, DOHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYyIa,
DHEPreTHYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHE
BEIECTBA, (PM3MYECCKUE BETMYUHBI U CIMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranmsMm, Ouochepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YIJIEBOIBI, IKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TIOPOJIbI, TOJE3HBIE HUCKOMAEMbIE, TOILUIHBO,
pecypchl.

TexHomorus: MNHUIIEBBIE MPOIYKTHl, OCHOBHI PAIMOHATBLHOTO IHTaHUS,
MOIOIIINE CPEJCTBA, TEKAPCTBEHHBIE U KOCMETHUECKHUE TIPerapaThl, MaTepHalbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHIX BOJIOKOH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs IpOrpaMM CpeiHero o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM M HOpeaMeTHbIM). HaydHo-meroanueckoil OCHOBOM  JUIs
pa3pabOTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEero
00pa30BaHUsI SABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJICTEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAHHWE OOYYaIOIUMHUCS POCCHUHCKON TPaXKTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, INPUCYIIHMM LEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4K€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJACHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HaHUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICEHUSA JIMYHOCTH
O0yJaroIIIXCsl.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHs IpeaMera «XUMUS»  OTpa)xkaroT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOW W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aly MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABIECHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AE€ATEIbHOCTHU MPHU CO3AAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOIHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIM3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JacTH TEOPHUH U MPAKTUYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpEca U M03HABATEIbHBIX MOTUBOB B [TOJIYYEHUH U MOCIEAYIOIIEM aHAIN3E
uH(MOpMAIUH O MEePEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CHOCOOHOCTH OLIEHMBATh CUTYAIIUH, CBSI3aHHBIE C XUMUUYECKUMH SIBJICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJACHUE W MOCTYNKHA CBOMX TOBApPUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE IOCIEACTBUN ITUX
MIOCTYTIKOB;

4) popMupoBaHHs KYJbTYPHI 310POBbS:

NOHUMaHUsl LEHHOCTEH 300poBOro W Oe3zomacHoro oOpasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY H
MICUXWYECKOMY 370POBBIO;

coOJroicHUsT TIpaBWJI 0€30MacHOro oOpalieHuss C BEIIECTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JNEATEIBHOCTH;

NOHUMAHUS LEHHOCTH NPAaBWJI HHJIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCHEACTBUN U HENPUSITHS BPEIHBIX NMPUBBIYEK (YNOTpeOiaeHus
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) TPyA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIE0BATEIbCKOM
JeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W JPYruxX BHAAX
NeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3a]a4
COIIMAJIbHOM HAIIPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);



HHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUIO Mpodeccuii pa3IndHOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM M0 XUMUU;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu W peanu3alry COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUU, HHTEPECOB M
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

AKOJIOTHYECKH II€JeCO00pa3HOro OTHOIIEHHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEbI;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOJBb30BAHMUS JIOCTDKCHHH XHUMHH IS
pELIeHUsT BOMPOCOB PallMOHAIBHOTO MPUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIC/ICTBUSA MPEANPUHUMAEMbIX JEUCTBUM M TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTHUECKOTO MBIILICHUS, Y9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIEeSITeIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMATIBHOU
MPaKTHKE, CIIOCOOHOCTM H YMEHHS AaKTHBHO TIPOTHBOCTOSTH HACOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMUS CHeluUKA XUMHU KakK HayKd, OCO3HaHuUS €€ polu B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MMO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHuH NpoOjeM COXpaHCHHS
MIPUPOHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
IUBUJIM3ALNN: B €€ TyMaHUCTUYECKON HAIIPABICHHOCTH U BaKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUambHOM KYyJIbTYpbl, pEHICHUU TJI00aJbHBIX MPOOIEM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, IHEPIEeTUUECKOM, MUIIEBON U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUECHUH YCJIOBUMN
YCIEUIHOTO TPYAa U KOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKOTO WieHa OOIecTBa;

€CTECTBCHHO-HAyYHON TI'paMOTHOCTH: TOHUMAHHUSA CYIIHOCTA METOJI0B
MMO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTyyaeMble 3HaHUS IS aHAIu3a U OOBSICHEHUS SIBJICHUU OKPY>Kalolllero Mupa u



MIPOUCXOMISIINX B HEM U3MEHEHUI, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Mpo0OJieM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON NESITENbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUN IO XHUMHHU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B paznuyHbIX chepax npodeccruoHaIbHOMI

JEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATbDI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTO MpeaMeTa «XUMUs» Ha
YPOBHE CpeHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMbIE 1 (OPMUPOBAHWS  MHUPOBO33PEHUS  OOYYArOITUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHSTHS, OTPaKAIOIIHE
IICJIOCTHOCTh HAay4YHOH KapTUHBI MHUpAa U CHenu(UKy METOJO0B TMO3HAHMUS,
UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHE,
MpoIiece, CUCTeMa, HayIHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

yHHUBEpCaJbHbIC y4eOHBbIC NEHCTBUS (TO3HABATENbHBIC, KOMMYHUKATUBHBIC,

PETyJISTUBHBIE), oOecreynBaroIme dbopmHpoBaHue (GyHKUIMOHAIBHOU
IPaMOTHOCTH U COIIMATLHOM KOMITETECHIINH 00YYarOIINXCs;
CIOCOOHOCTb oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE Y4eOHbIE
JIEUCTBHS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHsle pe3yabTaTbl OTPAXarOT OBJAJACHUE YHUBEPCAIBbHBIMU
y4eOHbIMU  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
NEUCTBUSIMHA.

Osiaanenune YHHBEpPCaJIbHBIMHA y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJoruvyeckKue JaeMcTBUs:

CaMOCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyalM3UpOBaTh  IpoOliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENN JACSITEIbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUM HX
JOCTUKEHHUSL, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTHU C ITIOCTABICHHBIMU LICIISIMU;

UCIIOJIB30BAaTh IPU OCBOCHUM 3HAHHUU INPUEMBI JIOTMYECKOIO MBIIUICHUS —
BBIJIENATh XAPAKTEPHBIE NPU3HAKU MOHSATUN M YCTAHABJIMBATH UX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAaHUA M KPUTEPUHU [UIS KIAacCU(PUKAMU BEIIECTB H
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B pacCcMaTpUBaEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHSATD B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HAK (CUMBOJI) JIEMEHTA, XUMUYecKas (popMylia, ypaBHEHHE XUMUYECKON peakuuu
— IpU pEIIeHUH y4eOHBIX MMO3HABATEIbHBIX M MPAKTUYECKUX 3a/1ay, MPUMEHSThH
Ha3BaHHBIE MOJEIbHBIC NPEACTABICHUS AJI BBIABICHHS XapaKTEPHBIX NTPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIMII.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBbIKAMH CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoOBaTh
00001IeHNSI U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
NOMYJISIpHAsl JUTEpaTypa XUMHUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE MoOcoOus,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MHOOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAUMON JJig BBHITIOMHEHUS Yy4YEeOHBIX 3ajad
ONPEIIECIIEHHOIO TUIIA;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

MCI0JIb30BATh HAYYHBIH A3bIK B KAYECTBE CPEJCTBA IPU pad0TE C XUMHUYECKOU
uHpopMaluell: MPUMEHITh MEXIpEeAMETHbIe (PU3nUecKkue U MaTeMaTHYeCKUe)
3HaKHU U CUMBOJIBI, (pOpMyJIbl, aOOpEeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEACTBa
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AMajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HWaAeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEI0KEHHOH 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealM3aluy y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENFHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I1O3HABATENIbHYIO
JeATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aaropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBII crnoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUM O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.



HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOEHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIIOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW ITPUPOIBI,
B (OpPMHUPOBAHUU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOJUMOM Jisi PEIICHHs] IPAKTUYECKUX 3a]a4 U 3KOJIOTHYECKH
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM Cpeae;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloOIINe TMOHATHS (XUMHUYECKUM DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHas), MOJb, MOJISIpHas
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKUHN PAJI, TOMOJIOTH, YTIIEBOJAOPOAbI, KUCIOPOA U
a30TCOAEPKAIIME COEAUHEHUS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUSA); TEOPUHM M 3aKOHBI (TEOpPHUS CTPOCHUS
opranudeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHHM; MHUPOBO33PECHUYECKUE 3HAHUS,
JeXalume B OCHOBE NOHUMAHHS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOrMUECKHE CBEAEHUS O CBOMCTBAaX, COCTaBe, NOJYYCHUH MU
0€30macHOM HCITOJIb30BAHWM BAXKHEHIINX OPTraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEepHbIE MPHU3HAKK TOHSATHUH,
YCTaHAaBJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA INPHU
ONMCAaHUU COCTABA, CTPOCHHUS U MTPEBPALICHUN OPraHNYECKUX COCIUHEHNM;

chOpMHPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYECKMX BEUIECTB W ypPaBHEHUH XMMHYECKUX pEaKIui,
M3TOTAaBJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHMX BELIECTB I WUIKOCTPALlMU HX
XUMHYECKOT0 U ITPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJJICKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpOJIbl, KHUCIOPOJ U a30TCOJEpKallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEAUHEHHUS), JlaBaTh WM Ha3BaHHUS IO
cuctematuueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPOMWIEH, aleTUJIEH,
ATWICHTJINKOJb, TJHIEPUH, (eHos, (HOpMalIbIETHa, aleTalbJeThul, MypaBbUHAS



KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, IJIFOKO34,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITh BUJBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);

chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa ajisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE
U XHUMHYECKHE CBONCTBA THUMUYHBIX TWPEICTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, PONWIJICH, alleTUJIeH, OyTaaueH-1,3,
MeTwi0yTaaueH- 1,3, 6eH3051, METaHO, 3TaHOJI, TUJICHTJIUKOJIb, TJIUIEPUH, (DEHOI,
aneTaabJeru, MypaBblHasi U YKCYCHasi KHUCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I103a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh F'€HETHUYECKYIO CBSI3b MEXKIYy HHUMH
YPAaBHEHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C UCHOJIb30BAaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
ChIpbs (HE(DTh, TPUPOIHBIN Ta3, YTOJIb), CIOCOOBI UX MEPEPAOOTKH U IPAKTUIECKOE
MPUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYHCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peaKIuy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEIIIECTB
WM MIPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBIICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOCIIUPOBAHUE),
UCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId MPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CHTYyallMsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOIIOIaTh MPaBUIIA TIOJIb30BAHUS XUMHUUECKOU
MOCYJIO ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe IpaBuiia OOpaIIeHHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUM
HKCIIEPUMEHT (TIPEeBpAILEHNs OPTaHUYECKUX BEUIECTB MIPU HArpEeBaHUU, MTOJIyUCHHE
ATUJICHA U U3YUYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypalus OeJKOB IPU HArpPEBaHUMU, IIBETHBIE PEAKIIMKU OCJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH OE€30MAaCHOCTH TMpH OOpalieHuu C BelIeCTBaMU U
7ab0paTOpHbIM ~ 00OpYAOBaHHEM, MPEACTABIATh PE3YJIbTAaThl  XUMHUYECKOTO



DKCIIEpUMEHTa B (opMe 3aluCh YPaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA |
(GhopMyJIMpPOBaTH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYIO
UH(pOpPMAIMIO, IMOJy4aeMyH0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOpMHUPOBAHHOCTb  YMEHHMH  coOJMOJaTh  IpaBUjia  AKOJOTHYECKHU
1[€J1€CO00pa3HOro TMOBEJIEHUs B OBITY U TPYJOBOM JEATEIBHOCTH B UENISIX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIONIICH MPUPOIHON Cpebl, OCO3HABAThH
OMAacHOCTh BO3JICMCTBUSA HA KUBBIE OPraHU3Mbl OMNPEACIIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHUMas cMbICi Tokazatens [IJIK, moscHATh Ha mpuMepax CIIOCOOBI
YMEHBIIICHUSI W TIPEJOTBpAIICHUS HX BPEIHOIO BO3ACHCTBHS Ha OpPraHu3M
YEJIOBEKA;

JUIsi 0OyYaroIuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS: YMEHHE
MIPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHU;

JUISL CIENbIX M CIa0OBUIASIIMX OOYYaIoIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOYCUHYIO cucTeMy obOo3HadeHuit JI. bpaitnsg mis 3anmucu XUMHYECKHUX

bopmyi.
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Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYECKON XMMHUH
[IpenmeT opraHuYeCcKON XUMUU.
1.1 Teopust cTpoeHU OPraHUYECKUX 3 https://m.edsoo.ru/A6F3A9A9B
coequnennii A. M. bytiepoBa
Hroro no pazgeny 3
Pa3nes 2. Yraesogopoasbl
IIpene € yIiIeBOAOpOAbl —
2.1 PEASTIBHBIC YIICBONOPOAR! 2 https://m.edsoo.ru/P600J8X 1H
AJIKaHbI
HenpenenbHbie yrieBoaopoabl:
2.2 el Y HOPOX 6 1 https://m.edso0.ru/N4AN8Z8V2L
QJIKEHBI, AJIKaIUEHBI, ATKUHBI
2.3 ApOMaTHYECKUE YTIIE€BOIOPOIbI 2 https://m.eds00.ru/B4Q60O1M2T
[Tpupo € UCTO
2.4 PHPOZHBIC HCTOHHHMKH 3 1 https://m.edsoo.ru/A0Z7L8B6U
YTJIEBOJIOPOJIOB M MIX TTepepaboTka
Hroro no pazneny 13
Pasnen 3. Kucsopoacoaep:kaniue oprannyeckue coeTuHeHU st
3.1 Cnuptel. ®enon 3 https://m.edsoo.ru/Z5L5U3U2E
Anbaeruabl. KapOoHOBbBIE KUCIIOTHI.
3.2 ACTHA P 7 1 https://m.edsoo.ru/H2Z7Y3M1Y
CnoxxabIe AU
3.3 VYrieBoanl 3 2 https://m.edsoo.ru/X1IN1B5T8M



https://m.edsoo.ru/X1N1B5T8M
https://m.edsoo.ru/H2Z7Y3M1Y
https://m.edsoo.ru/Z5L5U3U2E
https://m.edsoo.ru/A0Z7L8B6U
https://m.edsoo.ru/B4Q6O1M2T
https://m.edsoo.ru/N4N8Z8V2L
https://m.edsoo.ru/P6O0J8X1H
https://m.edsoo.ru/A6F3A9A9B

Hroro no pazgeny 13
Pasznea 4. A3oTcoaeprxkainiue OpranHmyeckue coeIuHeHus

4.1 AMuHBI. AMUHOKHUCTTIOTBI. benku 3 https://m.edsoo.ru/Q2 AOM4I6P
Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKY IS pHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 3 https://m.edsoo.ru/E7J6V3C8A
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 35

[NPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHMUE
10A KJIACC

Ne

~

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoibHbie

Bcero
padoThbI

IIpakTHyeckue
padoThbI

Jara
HU3yYEeHUS

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer oprannyeckomn
XUMUH, €€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYECHUE

01.09.2026

Teopust ctpoeHus
OpPraHMYECKUX COCAMHEHUN
A. M. Bytneposa, eé
OCHOBHBI€ MTOJIOKEHUS

08.09.2026

IIpencraBnenue o
Kiaccudukanum
OpPraHMYECKUX BEILECTB.
Homenkmnarypa
(cucremaTudeckas) u
TpPUBHAJIbHbIC Ha3BaHUS
OpraHMYECKUX BEIIECTB

15.09.2026

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKHM P

22.09.2026

MeraH n 3TaH —
IIPOCTEUIINE ITPEACTABUTENN
AJIKaHOB

29.09.2026

AJIKEHBI: COCTaB U CTPOCHUE,

06.10.2026




CBOMCTBA

OTUJIEH U MPOIUIEH —
IIPOCTEUIINE ITPEACTABUTENN
AJIKCHOB

13.10.2026

[IpaxkTuyeckast padora Ne 1.
«Tomyuenue sTuneHa u
U3Y4YEHUE €r0 CBOMCTBY»

20.10.2026

Ankanuensl. bytaauen-1,3 u
MeTunoyTaauen-1,3.
ITonyuyeHue CHHTETUYECKOTO
KaydyKa U Pe3UHbI

10.11.2026

10

AJTIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUH PSII.
AneTuieH — npocTermmn
IIPEJICTABUTEID AJIKUHOB

17.11.2026

11

Brraucnenus mo YPaBHCHHUIO
XUMHUUYECKOU pe€aKuuun

24.11.2026

12

ApeHbI: 6€H30J1 U TOJTYOJ.
ToOKCUYHOCTH apeHOB

01.12.2026

13

I'eneTnyeckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAJIEKAIINX K
Ppa3IMYHBIM KJlaccam

08.12.2026

14

[IpupoaHbIE HICTOYHUKHU
YIJIEBOAOPOJOB: PUPOIHBII
ra3 v MOIyTHbIE HE(TSIHbIC
ra3bl, He)Th U POAYKTHI €€

15.12.2026




nepepaboTKu

15

[IpupoaHbIE HICTOYHUKHU
YIJIEBOAOPOJOB: IPUPOAHBIIN
ra3 u MonyTHbIE HEPTIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKu

22.12.2026

16

KonTponsHas padora no
paszaeny «YTriaeBogopoab

29.12.2026

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTBL: MCTAHOJI U 3TAHOJI.
Bonopoanas cBs3b

12.01.2027

18

MHoroaToMHEIE CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPHUH

19.01.2027

19

@DeHOoJI: CTPOCHUE MOJIEKYIIHI,
buznyeckue 1 XuMHUIECKHEe
CBOIICTBa, MPUMEHEHHE

26.01.2027

20

Anpaeruapl: GopMatbaeTuI
U aleTabAeru. ALIETOH

02.02.2027

21

OnHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIEC KHCIIOTHI:
MypaBbUHAas U YKCYCHas

09.02.2027

22

[IpakTuyeckas padora Ne 2.
«CBoticTBa pacTBOpa
YKCYCHOM KHCIJIOTBD»

16.02.2027

23

CreapuHOBas U OJIEUHOBAs
KHCJIOTBI, KaK
NPECTaBUTENN BBICIIUX
KapOOHOBBIX KHCIIOT

02.03.2027




24

Mpia KaK COJIM BBICILIUX
KapOOHOBBIX KHUCJIOT, UX
MOIOIIIeE NEUCTBUE

09.03.2027

25

CrnosxHbie 3(pupbl KaKk
MIPOU3BOAHBIC KAPOOHOBBIX
KUCIOT. [ Maposin3 ClIoKHBIX

3¢upoB

16.03.2027

26

JKupsr: rugponus,
pUMEHEHHE,
Ouosoruueckas poib ;KHUpOB

23.03.2027

27

YrieBoasl: COCTaB,
KJaccupukanus.
Baxueiiue npeacraBuTeNnu:
TIII0K03a, PPyKTO3a,
caxaposa

06.04.2027

28

Kpaxmain u nemnronosa kak
IIPUPOJHBIE ITOTUMEPBI

13.04.2027

29

Kontponbnas pabota no
paszzaeny
«Kucnopoacoaepxamiue
OpPTaHUYECKUE COCTUHEHHUSD/
Bceepoccuiickas
nmpoBepoyHas pabora

20.04.2027

30

OO61mmas xapakTepucTuKa
a30TCOJEPIKAIINX
OpPTaHUYECKUX COCAMHEHUN /
Bceepoccuiickas
npoBepoyHas pabora

27.04.2027




31 AMWHBI: METUJIAMHH U
AaHHUJINH

04.05.2027

AMHHOKHCIOTBI KaK
aM(pOoTepHbIE OpraHUYECKHe
COCJIMHECHMS, UX

0 OMOJIOrMYECKOEe 3HAUCHUE.
Ilentnaer. benku xax
MPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIUHECHHUS

11.05.2027

OcHOBHbIE IOHATHS XUMHH
33 | BBICOKOMOJIEKYJIIPHBIX
COeIUHEHUN

18.05.2027

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

34
coequHennii. IImacTMmaccsl,

Kay4yKH, BOJIOKHA

25.05.2027

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




INOYPOYHOE IINTAHUPOBAHMUE
10 b KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KourpoJuabubie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jara
H3YYeHH S

DJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer opraHn4YecKON XUMUH,
€€ BOZHUKHOBEHUE, Pa3BUTHE U
3HAYCHHE

02.09.2026

https://m.edsoo.ru/D1U2MOI6X

Teopust cTpoeHHsI OpraHU4IECKIX
coenquuennii A. M. bytneposa,
€€ OCHOBHBIE TIOJIOKEHUS

09.09.2026

https://m.edsoo.ru/J1S0G4H7Y

[IpencraBnenue o
KJIaCCU(UKALUU OPTaHUYECKUX
BemiecTB. HoMenknatypa
(cucremaTuveckas) u
TPUBHAJIbHBIC Ha3BAaHUS
OpraHUYECKUX BEIIECTB

16.09.2026

https://m.edsoo.ru/S7Q5G7L6H

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM AT

23.09.2026

https://m.edsoo.ru/E2N7Y9B8M

Meran u 3TaH — npocTenme
MPEICTaBUTENN AJTKAHOB

30.09.2026

https://m.edso0.ru/Y8G6QIN2K

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

07.10.2026

https://m.edsoo0.ru/QOESB2R8E

OTUJIEH U MMPOMUJICH —
HpOCTeI\/'IH_II/Ie MMpEeaACTaBUTCIIN
AJIKCHOB

14.10.2026

https://m.edsoo.ru/P1S1D8QOP

[TpakTrueckas padora Ne 1.

https://m.edsoo.ru/C1E1V4F5S



https://m.edsoo.ru/C1E1V4F5S
https://m.edsoo.ru/P1S1D8Q0P
https://m.edsoo.ru/Q0E5B2R8E
https://m.edsoo.ru/Y8G6Q9N2K
https://m.edsoo.ru/E2N7Y9B8M
https://m.edsoo.ru/S7Q5G7L6H
https://m.edsoo.ru/J1S0G4H7Y
https://m.edsoo.ru/D1U2M0I6X

«ITommyuenue sTriieHa U
W3y4YE€HHUE €ro CBONCTB»

21.10.2026

Ankanuensl. bytaauen-1,3 u
MeTminOytaauen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyKa 1
PE3UHBI

11.11.2026

https://m.edsoo.ru/Y3Q6H3IWIN

10

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOCHUS, TOMOJIOTHYCCKHIMA PSIJI.
AneTuieH — npocTtermunit
MIPEICTAaBUTENb AJTKHHOB

18.11.2026

https://m.eds00.ru/C7Q5B00O6P

11

Brrunciienus o ypaBHEHHIO
XUMHUUYECKON peakluu

25.11.2026

https://m.edso00.ru/J7Q9G3B1E

12

ApeHbl: 6€H30J U TOTYOII.
TOKCHYHOCTH apeHOB

02.12.2026

https://m.edsoo.ru/N5G6B2X7V

13

I'eneTnueckas cBSI3b
YIJI€eBO4OpOa0B,
MMPpUHAJICKAIIUX K PA3JIMYHbIM
Kj1acCcaM

09.12.2026

https://m.edsoo.ru/U5X1V2V6U

14

[IpupoaHbie UCTOYHUKHT
YTJIE€BOIOPOIOB: MPUPOAHBIN Ta3
U TIONTyTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOYKTHI €€
nepepaboTKu

16.12.2026

https://m.edsoo.ru/NOP2K6A3N

15

[IpupoaHbBIE HCTOYHUKH
YIJIEBOJOPOOB: IPUPOJHBIN a3
U MOy THBIE HE(TSAHBIE Ta3bl,
He(Th ¥ MPOAYKTHI €€
nepepaboTKu

23.12.2026

https://m.edsoo.ru/B1V7V2P7G



https://m.edsoo.ru/B1V7V2P7G
https://m.edsoo.ru/N0P2K6A3N
https://m.edsoo.ru/U5X1V2V6U
https://m.edsoo.ru/N5G6B2X7V
https://m.edsoo.ru/J7Q9G3B1E
https://m.edsoo.ru/C7Q5B0O6P
https://m.edsoo.ru/Y3Q6H3W1N

16

KoHntposnbnas padota mo
pazzaeny «YTIeBOI0POIbD)

30.12.2026

https://m.edsoo.ru/Y2GOA6U9R

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHO.
Bonopoanas cBsi3b

13.01.2027

https://m.edsoo.ru/O7B1Z5H7C

18

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIULEPUH

20.01.2027

https://m.edsoo.ru/W7M7G5F2A

19

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢du3nueckrue 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHUE

27.01.2027

https://m.edsoo.ru/X3B3C90Q50

20

Anpaeruapl: GopManbaeru u
areTanbpaerun. AeToH

03.02.2027

https://m.edsoo.ru/Y8P7X7DIM

21

OIHOOCHOBHEIC MTPEIEITEHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCYyCHasI

10.02.2027

https://m.edsoo.ru/N4B6N1C2Q

22

[TpakTuueckast pabora No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHACIIOTBD

17.02.2027

https://m.edsoo.ru/N3N9W3LES

23

CreapuHoOBas U OJICMHOBAs
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICIIUX Kap6OHOBI)IX KHUCJIOT

24.02.2027

https://m.edso00.ru/V3U9Z6T8U

24

Mbr1a KaK COJIY BBICIIUX
KapOOHOBBIX KHUCIIOT, HX
MOIOIIlee JeUCTBHE

03.03.2027

https://m.edsoo0.ru/C9YSVSH2A

25

CrnoxHble 3¢UpbI Kak
IIPOM3BOJIHBIE KAPOOHOBBIX
KUCIOT. [ Maposn3 cinoXHbIX

3¢pupoB

10.03.2027

https://m.edso0.ru/C8V1Q5U3M



https://m.edsoo.ru/C8V1Q5U3M
https://m.edsoo.ru/C9Y5V5H2A
https://m.edsoo.ru/V3U9Z6T8U
https://m.edsoo.ru/N3N9W3L8S
https://m.edsoo.ru/N4B6N1C2Q
https://m.edsoo.ru/Y8P7X7D9M
https://m.edsoo.ru/X3B3C9Q5O
https://m.edsoo.ru/W7M7G5F2A
https://m.edsoo.ru/O7B1Z5H7C
https://m.edsoo.ru/Y2G0A6U9R

26

Xupsr: runponns, npuMeHeHue,
Ouoyoruyeckasi pojb )KHPOB

17.03.2027

https://m.edsoo.ru/D9Z9A9T2S

27

YrneBpodsl: coCcTaB,
knaccudukanus. Baxueimme
MIPEJICTAaBUTEIIN: TIIFOKO03a,
bpykTo3a, caxaposa

24.03.2027

https://m.eds00.ru/O7I8X7S6W

28

Kpaxman u nemnrosnosa kak
MNPUPOAHBIE TTOJTUMEPDI

07.04.2027

https://m.edsoo.ru/P2W2G7K6G

29

KonrposnbHas padora no
pazneny
«Kucnopoaconepxaine
OpPTraHUYeCKHEe COCTUHEHHSD/
Bcepocculickas npoBepodHast
pabota

14.04.2027

https://m.edsoo.ru/A4L2E4L5B

30

OO01as xapakTepucTHKa
a30TCOAEpKAIIUX OPraHUYECKUX
coenuHenuii / Beepoccuiickas
npoBepouHas paboTa

21.04.2027

https://m.edsoo.ru/N5J4L2W2N

31

AMUHBI: METHJIAMHUH W aHWJINH

28.04.2027

https://m.edso0.ru/C3ID8U1RSN

32

AMHHOKHCIOTHI KaK
amMm(OTepHbIE OPTaHUIECKHe
COE€AMHEHMS, UX OMOJIOTHYECKOE
sHauenue. [lentuael. benkn xak
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS

05.05.2027

https://m.eds00.ru/X5Q00Q001P

33

OCHOBHBIE TTOHATHSA XUMHUHU

https://m.edsoo.ru/Q5X5J8F2X



https://m.edsoo.ru/Q5X5J8F2X
https://m.edsoo.ru/X5Q0Q0O1P
https://m.edsoo.ru/C3D8U1R5N
https://m.edsoo.ru/N5J4L2W2N
https://m.edsoo.ru/A4L2E4L5B
https://m.edsoo.ru/P2W2G7K6G
https://m.edsoo.ru/O7I8X7S6W
https://m.edsoo.ru/D9Z9A9T2S

BBICOKOMOJICKYJISIPHBIX
COEeIUHEHUN

12.05.2027

34

OCHOBHI)IC METOObI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHmi. [ImacTMmaccsr,
Kay4yKH, BOJIOKHA

19.05.2027

https://m.eds0o0.ru/W705Q1T8&P

35

PesepBHOE Bpemst

26.05.2027

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

35



https://m.edsoo.ru/W7O5Q1T8P

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJTIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
0o0pa3oBaTe/ILHOI MPOrpamMMbl CpeiHero 001ero 00pazoBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMUH

1.1

CdopMHUpOBAaHHOCTH TIPEACTABICHUN O XUMUUYECKOW COCTABIISIONICH
CCTGCTBCHHOHay‘{HOI;'I KapTUHBI MHpa, pPOJIU XHMHUHU B IIO3HAHUU
SBJIGHUW TPUPOABI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON T'PaMOTHOCTH, HEOOXOIUMOM s
pelleHrs TPAKTHUYECKUX 3aad W SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M TPUPOTHOMN Cpejie

1.2

BianeHne cucTteMod XMMHMUYECKMX 3HAHMM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATrarone TIOHSITHS (Monekymna, BaJICHTHOCTb,
ANEKTPOOTPHULATELHOCTh, CTENEHb OKUCIEHMS, XMMHUYECKas CBSI3b,
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA OO0BEM, YIJIepOIHBIH CKEJeT,
(GyHKIMOHANbHAS ~ TpyMNIa, pajukang, HU30MEpHs, H30MEpBI,
TOMOJIOTMYECKUN PpsJl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U
a30TcoJieprKalllue COeAMHEHMsI, OMOIOTMYeCKH aKTUBHBIE BEIIECTBa
(YrneBoJbl, KHUPHI, OSIIKH), MOHOMEP, TIOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUs); TEOPUHM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHsI opraHudeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIHMYECKUH SI3bIK XUMHH, (DAKTOIOTHUYECKUE
CBEICHUSI O CBOICTBax, coOCTaBe, NOIYYEHHH U O€30MaCHOM
WCIOJIb30BAaHUN BAXKHEHIIMX HEOPraHMYECKMX M OpPraHMYECKUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCJI0BCKA

1.3

ChopMHupoBaHHOCTh YMEHUN BBISABIATH XapaKTEpHbIE IPU3HAKU
NOHATUM,  YCTAHABIMBATb UX  B3aUMOCBA3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATUSA IPHU ONKMCAHUHM COCTaBa, CTPOCHUSA H

MPEBPALLECHUN OPTraHUYECKUX COCTUHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUH HCIIONH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHon) (opMyn OpPraHMYECKUX BEIIECTB W YpPaBHEHHA
XUMUYECKHX  PEaKUWi,  W3rOTaBIMBAaTh  MOJEIH  MOJEKYJI
OpPraHMYeCKUX BEUIECTB JUISl WJUTIOCTPALMM HMX XHUMUYECKOTO U

IIPOCTPAaHCTBCHHOI'O CTPOCHUA




1.5

ChopMupoBaHHOCT, yMEHHMHM YCTaHABJIMBATH IPUHAJIEKHOCTD
M3YUYEHHBIX OPraHUYECKHX BEIECTB IO UX COCTAaBY U CTPOCHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHeHud (YrieBOJOpOJIbI,
KHCIIOPOJI U a30TCOAEpIKalllie COEIUHEHUS, BHICOKOMOJIEKYJISIPHbIE
COCIUHEHMs), JaBaTh WM Ha3BaHHA [0 CHCTEMaTUYECKOM

nomenkiarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHSI OMIPEIEISITh BUIBI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COEAMHEHUAX (OAUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTE yMEHHUS NPUMEHATH: TOJOXKEHUS TEOPUH
CTpOEHUS OpraHndeckux BemiectB A.M. byTtieposa 1i1st 00bsICHEHUS
3aBHCHMOCTH CBOWMCTB BEIIECTB OT HUX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHHUA MACChI BCIICCTB

Vr JICBOJAOPOALI. KI/ICJIOPOIICOI[ep)KaI_HI/IC u a30TCoACPIKAIINC

OpraHu4€CKUC COCANHCHUS. BBICOKOMOJ'IGKy.]'I?IpHI:IC COCAMHCHUA

2.1

ChopmupoBaHHOCT, YMEHHI NPUBOAWTH TPUBUAIHHBIC HA3BAHUS
OTJICNbHBIX OPTaHMYECKUX BEIIECTB (ITWUJICH, MPOIMWIEH, alleTUJICH,
STHJICHIJIMKOb, TIMLEPHH, (eHomn, (hopmanbiaeruy, aneTanbIerum,
MypaBbUHAas KHUCJIOTa, YKCyCHash KHUCIIOTa, OJIEMHOBAas KHCIIOTAa,
CTeapuHOBasl KHUCIJIOTa, II0OK03a, (pPyKTO3a, Kpaxmal, LeJIrs03a,

TJTUITUH)

2.2

CdopMUpOBAaHHOCTh YMEHHH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
du3nuecKkne W XUMHUYECKHUE CBOWCTBA TUIUYHBIX IPEJICTABUTENICH
Pa3IMYHBIX KJIaCCOB OPTaHWYECKUX BEHIECTB (METaH, 3TaH, STHJICH,
MPOMWIICH, alreTwieH, OyraaueH-1,3, merunOyramueH-1,3, GeHzodn,
METaHOJI, ATAHOJ, TUJICHTJINKOIIb, TIUIEPUH, (EHON, alleTalbIeT U/,
MypaBbHHAs U YKCYCHasl KHCIIOTBI, IJIFOKO3a, Kpaxmall, LeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C@OpMHpOBaHHOCTB YMCEHUA UWIUIIOCTPUPOBATE F'CHECTUYCCKYIO CBA3b
MCXKAY TUIINYHBIMHA npeaACTaBUTCIAMU Pa3IINYHBIX KJ1aCCOB
OpraHUYCCKUX BCIICCTB YpaBHCHUAMU COOTBCTCTBYIOLIUX

XUMHUYECKHUX PEaKIUN ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX POpPMYJT
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ChopmupoBaHHOCTE ~ YMEHHUS  XapaKTepU30BaTh  HMCTOYHUKH
YTIEBOJIOPOAHOTO CBIPhs (HEPTH, MPUPOAHBIN Ta3, Yroyb), CHOCOObI
WX TIepepadOTKH W  MPAKTUISCKOEC TPHUMEHEHHE TIPOJJTYKTOB

nepepadoTKu

XUMHUA U KU3HB. PacuéThl

3.1

ChopMHUpPOBAaHHOCT, YMEHHH BJIaJIeTh CHUCTEMOW 3HaHHHA 00




OCHOBHBIX METOJAX HAy4YHOIO MO3HAHUSA, UCIOIb3YEMBIX B XUMHHU
IpU W3YYEHUH BEIIECTB M XHWMHUYECKUX SBJICHUH (HaOmoJeHue,
U3MEpEeHue,  SKCIEPUMEHT,  MOJEIMPOBAHUE),  HCHOJIb30BAThH
CUCTEMHBIE XWMHYECKHE 3HAHUA JUI1 NPUHATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsAX, CBA3AHHBIX C BELICCTBAMU U UX

IMIPUMECHCHUEM

3.2

ChopmupoBaHHOCT, YMEHUU COONIONATh TPaBHIA TTOTH30BAHUS
XUMHUYECKON MOCYyZOoN U JabopaTopHBIM 000OpYyAOBAaHHEM, a TaKKe
MpaBujia 0OpaIleHust ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU

110 BBIITIOJTHCHUIO Ha60paTOpHHX XUMHWUYCCKHUX OIIBITOB

3.3

ChopMuUpOBaHHOCTh ~ YMEHMH  IUIAaHMPOBATh U BBINOJHATH
XUMHUYECKUHA DKCIEPUMEHT (TpEeBpallleHUus] OPraHUYECKUX BEILIECTB
IIPY HAarpeBaHuM, IOJyYEHUE OTWIEHA M H3y4YEHHE €r0 CBOICTB,
KaueCTBCHHBIC PEAKUUU OPraHWYECKHX BEIIECTB, JCHATypauus
0€JIKOB NP HAarpEeBAaHUM, LIBETHBIC PEaKIMK OEJIKOB) B COOTBETCTBUU
C MpaBUIaMH TEXHUKU O€30MaCHOCTH MPHU 0OpallleHUH C BELIECTBAMHU
u 11a00paTOpHBIM  00OPYAOBAaHHEM; NPEACTABIATh PE3YIbTaThl
XMMHUYECKOTO JKCIepUMEeHTa B (GopMe 3alHucu  ypaBHEHUH
COOTBETCTBYIOIMX peaKuii ¥ (HOpMYIHUPOBATH BHIBOJIBI HA OCHOBE

ITUX PE3YyJIbTATOB

3.4

ChopmupoBaHHOCTE ~ YMEHHM  NPOBOAWUTH  BBIYMCIEHUS IO
XMMHUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WJIM NPOAYKTa pEaKlUU MO HM3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJHOI'0 U3 UCXOJHBIX BEIICCTB UJIU ITPOAYKTOB peaKuI/m)

3.5

CchopMupoBaHHOCTb ~ YMEHHI KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIyYaeMyl0 U3 pPa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoit unpopmaryu, cetb HTEpHET U IpyTHe)

3.6

ChopmupoBaHHOCT, yMeHUI cOOMIOaTh MpPaBHJIA SKOJIOTHYECKH
1enecoo0pa3Horo MoBeAeHUs] B ObITY U TPYIOBOM JESATEIBHOCTH B
LEISIX COXPAHEHHs CBOETrO 3[0POBbS M OKPYXKAIOIIEH IPHUPOIHOU
Cpelibl, OCO3HABATh OMACHOCTb BO3JIEHCTBUSI HA KUBbIE OpraHU3MBI
OHpe,Z[eJIéHHLIX OpTraHUYCCKUX BCHICCTB, IOHNMA CMBICJI ITOKA3aTCIIA
I[IJIK (mpemenpHO AOMYCTUMON KOHIIGHTpAIlMW), TOSCHATH Ha
pUMepax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUS WX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M YCJIOBCKaA




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KVIACC

Kon

IIpoBepsieMblIii 3J1eMEHT COACPKAHUS

1

Teopernueckrie OCHOBBI OPraHUYECKOW XUMHUH

1.1

Hpe,[[MeT Opr&HH‘IGCKOI’I XUMHHU: €€ BO3HHUKHOBCHHEC, PA3BUTUC U 3HAYCHUC B
IMMOJIYYCHHNHN HOBBIX BCHICCTB M MAaTCPUAJIOB. Teopm{ CTPOCHUA OPTraHUYCCKUX

coenuHennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (opMmynbl OpraHM4ecKkux BemiecTB. [‘omoisorus, wuzomepus.
Xumu4deckasi CBsi3b B OPraHUYECKUX COCAUHEHUSX — OJIMHAPHBIC U KpaTHBIE

CBA3U. HpeHCTaBHCHI/IC (6] KHaCCI/Iq)I/IKaI_[I/II/I OpTraHU4YC€CKUX BCIICCTB

1.3

Homenknarypa opraHMueckux cOeAMHEHUH (crucTeMaTuieckasi) U TpUBHAJIbHbIE

Ha3BaHUS Ba)KHEHIIIMX HpeI[CTaBPITeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

YrieBogopoasl

2.1

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE MPEJICTaBUTENHN AJIKaHOB: (DU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakiuy 3aMelIeHUs M TOPEHUs), HAaXOXJIEHHE B IMPHPOJE, NOIy4YCHUE U

MpUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN pPsiA. DTUIEH U IMPOINUIEH —
IpoCTelIINe MPEeJCTaBUTENN AJKEHOB: (U3MYECKHe U XUMHUYECKUE CBOWCTBA
(peakuuy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUIPATALUU, OKHCIEHUS U

HOHHMepI/ISaHI/II/I), MOJIYYCHHUC U ITPUMCHCHUC
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Ankanuensl: OyrtaaweH-1,3 u MertunOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peakuus nojuMepusanun). [lomydeHrne CHHTETHYECKOTro

KayuyyKa U PEe3HHBI
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AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH —
NPOCTEUIINKA TPEJCTaBUTENIb AJKHHOB: COCTaB, CTpPOCHHE, (U3NYECKHE U
XMMUYECKHE  CBOWCTBAa  (peakuMM  THIPUPOBAHUS,  TaJlOT€HUPOBAHUS,

TUJipaTalliy, TOPEHUs ), IOJTyYEHUE U TPUMEHEHNE

2.5

Apenbl. benzon: cocraB, crpoeHue, (U3MUECKHE M XMUMHUYECKHE CBOMCTBa
(peakuuy TrajoOreHHpPOBaHUS W HUTPOBAHMS), IOIYYEHHE M MPUMEHEHUE.
Toxyon: cocraB, cTpoeHue, (pusnyecKkrue M XMMHUYECKHE CBOMCTBA (peakIuu
raJJOreHUPOBAaHUSl U HUTPOBAHHUSA), MOTY4YEHUE U IPUMEHEHHE. TOKCHUYHOCTb
apeHoB. I'eHeTHueckas CBs3b MEXAY YIVIEBOJOPOJAMH, NMPUHAICKAIIUMHU K

Ppa3JInYHbIM KJlIaCCaM

2.6

[IpupoaHble HMCTOYHUKH yTIE€BOAOPOAOB. IIpupoaHbIi ra3 W NOMYyTHBIE




Hedrsabie Ta3bl. HedTh u €€ nmpoucxoxaenue. CrocoOsl nepepadboTku HePTH:
IIEPETOHKA, KPEKUHI (TEpMUYECKHM, KaTaJUTHUECKUil), muponus. IIpoaykTsl
nepepaboTku HeTH, UX IPUMEHEHHE B TPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIi

YTOJIb ¥ IPOJYKTHI €0 MepepadOTKu

KchopoI[coz[epmamHe OpPraHu4YCCKuUC COCINHCHHUA

3.1

[IpenenbHble OAHOATOMHBIE CHOMPTHL. METaHOA MW 3TAHOJN: CTPOEHUE,
dbusznyecKkue W XUMHYECKHE CBOMCTBA (pEaklMu C aKTHUBHBIMH MeTajlslaMH,
raJIoreHOBOJIOPOJIaMHU, TOPEHUE), MPUMEHEHHE. BoJOpolHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JIeficTBHE MeTaHOJIa U 3TaHOJIa HAa OPraHU3M YeJIOBEKa.
MHor0aTOMHBIE CITUPTHI. ITUIICHTIIMKOIb U TJIMIIEPUH: CTPOCHUE, HU3HUECKUE
U XUMHUYECKHE CBOWCTBa (B3aMMOJECHCTBHE CO IIECIIOYHBIMU METAJIJIaMH,
KayeCTBEHHAasl peaklMsi Ha MHOrOaTOMHbIE CHUPTHI). [leficTBHe Ha opraHusm

YCJIOBCKaA. HpI/IMeHeHI/Ie MIMOCPUHA U STUJICHTJIMKOJIA

3.2

deHou: CTPOCHUC MOJICKYIJIBI, (I)I/I3I/I‘I€CKI/I€ U XHMMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penomna
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AJIBI[GFI/IILBI " KCTOHBI. d)opManbnean, alCTAJIbACTU/L: CTPOCHHUC, (I)I/I3I/I‘-IGCKI/I€ n
XHMHYECKHE CBOMCTBA (pCaKHI/II/I OKHCJICHHS U BOCCTaAaHOBJICHHS, KAUCCTBCHHBIC

peaxium), NoJiy4eHue U NpuMEHEHHE

3.4

OHOOCHOBHBIE TpeieNbHbIe KapOOHOBbIE KUCIOThl. MypaBbHHAsA U yKCyCHas
KHUCJIOTBI: CTpOeHue, pu3NYecKue U XMMUYEeCKHe CBOICTBa (CBOICTBa, 00IIKe
JUId KJacca KHUCIOT, peakius STepu(HKanuu), MNOJydeHHEe M HpUMEHEHHE.
CreapuHOBas U OJIEMHOBAs! KUCIIOTHI KaK MPEICTaBUTEIH BBICIINX KapOOHOBBIX

KHCJIOT. Mbli1a KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[eﬁCTBHe

3.5

CnoxHble 2Upbl Kak TPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ MAPOIU3 CIOKHBIX
s¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas posb

KHUPOB

3.6

VYraeBogpl: cocTaB, Kiaccu(UKalus yrieBogoB (MOHO-, TU- U MOJIUCAXaPHIBI).
['moko3a — mpocTeiuii MOHOcCaxapH: OCOOCHHOCTH CTPOEHMS MOJIEKYJIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBA (B3auMmoeiicTBre ¢ ruapokcuioM meau(1l
), OKHCJIEHHE aMMMayHbIM pacTBOopoM okcuia cepebdpa(l), BoccTanoBneHnue,
OpoXXKeHHEe TIIOKO3bl), HAXOXKJICHHE B MPHUPOJE, NPUMEHEHHE, OHOJIornyecKas
posb. ®orocunTe3. DpyKTO3a KaK M30Mep TIIIOKO03bl. Kpaxman u 1emitono3a Kkak
npuposHble nonuMepsl. CTpoeHHe Kpaxmana M Lesunoio3bl. dusnueckue u

XUMHYECKHE CBOMCTBA Kpaxmalia (FI/I,HPOJ'II/I3, Ka4CCTBCHHAsA pCaKnus C I/IO,I[OM)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHUCIIOTHI Kak aMQOTepHbIe OpraHuyeckue coeAuHeHus. dusznueckue u

XMMHUYECKHUE CBOMCTBA aMHUHOKHUCIIOT (Ha mpumepe rmmiuHa). buomornyeckoe




3HAYCHHUEC aMUHOKHUCIIOT. HGHTI/I,I[BI

benku kak mHpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,

4.2 BTOPHYHAsE U TPETHUYHAsT CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBA OEIKOB:
TUIPOITU3, ICHATYPAIlHS, KAYECTBEHHbIC PEaKIIUK Ha OCIIKU
5 BBICOKOMOIEKYISIPHBIC COCTHHCHUSI
OCHOBHbBIC TIOHSATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCAMHCHHIA: MOHOMEp,
51 HONMMEp,  CTPYKTYpHOE  3BCHO, CTCMCHb  MOJMMEPU3AlUM,  CPEIHSSI
' MoJieKyJIsipHasi macca. OCHOBHBIC METO/bI CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCTMHEHHI — MOJTMMEPH3aIHs ¥ TOJIMKOH/ICHCAIINS
DKCIepUMEHTANIbHbIE METO/Bl HM3YYCHHUS BEIIECTB W HX MPEBPALICHUIL:
52 O3HAaKOMJICHHE C O00pa3laMd TPUPOTHBIX W HCKYCCTBEHHBIX BOJIOKOH,

mIacTMacc, Kay4yKoB. HonyquI/Ie CUHTCTHUUYCCKOI'O KaydyKa U pC3UHbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun B.B.; moxg
penakuueit Jlyauna B.B., OGmiecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «IPODAY;

AxrmonepHoe obmectBo «M3naTenscTBo «IIpocBemnienne

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJA

OEJIEPAJIBHASI PABOYAS ITIPOTPAMMA CPEAHET'O OBIIEI'O OBPA3OBAHU A
XUMMUS (yroyonénnsiii ypoBens) (s 10—11 kimaccoB 00pa3oBaTeIbHBIX OPraHU3aIINN )
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.chem.msu.su/rus Xumudeckue Hayka u oopazoanue B Poccuu. B Tom uucie:
http://www.chem.msu.su/rus/elibrary - Dnekrponnas OuOGIMOTEKA 10 XUMHUH
http://www.chem.msu.su/rus/school_edu - IlIkonsHOE XUMHUYeckoe oOpa3oBanue B Poccuu:

CTaHJAPTHI, YUCOHUKH, OJTMMITHAIBI, IK3AMEHBI.



