


IHosicHuTeIbHASA 3aIIUCKA

OneKkTuBHbIN Kypce «TpyaHble BONPOCHI OPraHUYECKOW XUMHUW» NPEAHA3HAYCH
1 ydamuxes 10-x kiaccoB u paccunTaH Ha 34 yaca (1 gac B Heelno).

OCHOBHOI akIeHT MpH pa3pabOTKe MpOrpaMMbl Kypca JenaeTcs Ha pelieHUuu
3alady M TEeMaTUYeCKHX 3aJaHui mo Oyoky: «Opranudeckass xumusi». Ocoboe
BHUMAaHUE YJEISETCd METOJMKE pelIeHuss 3anad 4vactd Il 1Mo KOHTpOJIbHO-
U3MepUTenbHbIM MaTepraiaMm EI'D.

1.
eau kypca:

Pa3BuTne OOIIEKYIBTYpHOM KOMIIETEHTHOCTH Yy4Yalluxcs, (QopMUpOBaHUE
3HAHWH B 00JaCTH IUAJEKTHYECKOTO IIOHUMAaHUS HAyYHOW KapTUHBI MUPA.

3ajgaum kypca:

— PazBuTHe: 001X TPUEMOB MHTEIUICKTYaIbHOM JEATEIbHOCTH: aHATUTUYECKOM,
CHUHTETUYECKOM W  MPAKTHYECKOW, TO3HABATEIIbHOM  AKTUBHOCTH U
CaMOCTOSITETIbHOCTH; YCTAaHOBKE  Ha  MpOAOJDKEHHE  oOpa3oBaHus,
MO3HABaTEJIbHOW MOTHBAllUM B IIMPOKOM CMBICIIE: PAa3BUTHE ONBITA
caMopean3alii, KOJUIEKTUBHOTO B3aUMOICHCTBUS;

—  @opMUPOBaHHUE: HCCIEIOBATEIICKUX, KOMMYHUKATUBHBIX, JIMYHOCTHBIX U
OpPraHU3aTOPCKUX KOMIETEHIINMN.

O0mas xapakTepuCcTHKA 3JIeKTHBHOI0 Kypca

[Ipn cocTtaBieHMH NPOrpaMMbl BJIEKTUBHOTO Kypca B OCHOBY IIOJIOYKEHBI
KOMITETEHTHOCTHBIM, METANPEIMETHBIH U aITOPUTMHUYECKUN MOIXO0bI B OOYUCHHH,
KOTOPbIE CTPOSITCS HAa BHEAPEHHH HOBBIX NE€JArOTMYECKUX TEXHOJIOTUH H
c(hOpPMHUPOBAHHOCTH KITFOYEBBIX KOMIIETEHIIUH, KOTOPBhIE MOTYT OBITh MPUOOPETEHBI
YYEHHKOM, €CJIM COOJIOACHBI CIEAYIONINE YCIOBUA: MPAKTUUECKass HAMPABICHHOCTh
oOy4eHHs; OpUEHTaIusi Y4yeOHOro IMpollecca Ha PAa3BUTHE CAMOCTOATEIBLHOCTH U
OTBETCTBEHHOCTH YUYCHHUKA 32 PE3YJIbTAThl CBOEH JEATECIbHOCTH.

Oco0eHHOCThIO TIporpaMMbl 3TOro Kypca B 10 kiacce sBISIETCS TO, 4TO
TEOPETUUYECKHUE 3HAHUS UHTETPUPOBAHBI C TPAKTUUECKOMN MOJATOTOBKOMN ydalIuXcs Mo
CJIO)KHBIM TEOPETUYECKUM BOIpOCaM, TaKXKe ydalllhecs CaMOCTOSITeNIbHO OyIyT
COCTABJIATH 3aJ]aHUSI TIOBBIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH.

MecToO 3JIEKTUBHOI0 Kypca B y4e0HOM ILJIaHe

Jlnst  peanuzanuuM  TPOTpaMMBbl  DJIEKTMBHOTO Kypca B TOJTHOM 00BeMe
ucnoJip3yeTcs 1 yac B HeIet0 U3 MIKOJIBHOTO KOMITIOHEHTa yuebHoro miana MKOY
«COHI um.A.T.Kyumesona c.i.I'epnierexo»

OcCHOBHBIE TEXHOJIOTHH, METOIbL, GOPMBbI 00yUeHMUS.

OCHOBHBIE TEXHOJIOTUU: TEXHOJIOTHSI PA3BUTUS KPUTUUYECKOTO MBIILICHUS,
TEXHOJIOTUS TPOEKTHOM JESITEIBHOCTH, 30POBbECOCPETAIONINEe TEXHOJIOTHH,
TEXHOJIOTUU Pa3HOYpPOBHEBOU A depeHIanuu.

Metoabl 00yueHus:
1. Opranu3anum 1 caMmoOpraHn3aIluu:
— MEepLEeNTHUBHBIC: CJIOBECHbIE (JEKLHMs, paccka3, Oecena, WHCTPYKTaXK),
HarjasAHble (AEMOHCTpaluy, WIUIIOCTPALUU, CXEMbl), MPAaKTUYECKUE (BBINOJIHEHHE

yOpaXHEHHH, 1a00paTOpHBIX padoT, MPAKTHUECKUX paboT);
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— THOCTUYECKHE:  OOBSICHUTEIbHO-WUIIOCTPUPOBAHHBIE,  PENPOTyKTUBHBIE,
ABPUCTUYECKUE, MPOOIEMHBIE, HCCIEA0BATEIbCKHUE;

— YHOPABJICHYECKHE: XaPAKTEPU3YIOT CTEIIEHb CAMOCTOATEIBHOCTH YUAIIUXCS;

— JIOTMYECKHE: HMHAYKTUBHBIC, JEIyKTUBHbIC, CpaBHEHHE, 000OUIICHHUE,
CUCTEMAaTH3alMsl, KJIacCU(pUKaLUs, KOHKPETHBIE U aOCTPAaKTHBIE, aHAIU3 U CUHTE3;

2. CTUMyIIMpOBAaHUS U MOTHBALIUU:

— CTUMYJIMPOBAHHWE:  CO3HATEIBHOCTH, OTBETCTBEHHOCTH, HACTOWYHMBOCTH,
HaXOJYUBOCTH, JIOJITA;

— CTUMYJIMDOBaHHME MOTHMBOB HMHTEpECa - IIO3HABATEIBHBIE WIPBI, KOHKYPCHI,
y4eOHbIE JIUCKYCCHM, CO3JaHUE CHTyallud HOBHU3HBI, YCI€Xa, HE0XHIAHHOCTD,
3aHMMATENIBHOCTD, IaPAJOKCAIILHOCTH.

®DopMBbI OpraHu3aNMu Y4eOHOro npouecca:

— (ppOHTAJIbHBIE;

— TIApHBIE;

— UHIUBUIYAJIbHBIC;

— TPYIIIOBBIE.
— @opMBbI KOHTPOJIA: 3a4ETHAs («3a4eT», KHE3aUET»)

1. Texkyumii KOHTpOJb (OLIEHKA AKTUBHOCTH MHPHU OOCYKIEHUU MPOOJIEMHBIX
BOITPOCOB, PE3YJIHTATOB BBHIOJIHEHUS TOMAITHETO 3a/IaHUs );

2. Tematudeckuit KOHTPOJIb (orieHKa pPEe3yJIbTaTOB TEMATUYECKOTO
TECTUPOBAHUS);
3.UToroBBI KOHTPOIH  (OIIEHKA PE3yJIbTATOBBBINIOJIHEHUS Pa3IMYHBIX
BapuantoB KMMoB)

JlanHast mporpaMma COOTBETCTBYET TpeboBanusi deepanbHoro ['ocy1apcTBEHHOTO
00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOT'O 00111ero 00pa3oBaHUsl, perjaaMeHTUPYFOIIUN
NOPSAZOK pa3pabOTKU U peaar3alu padoyux MporpaMm Meaaroros.

o VYyeonoro mnana MOV «llopurypckas COL»

o OOII MOY «Ilopurypckas COILL»

o [Tporpammel Bocniutanust MOY «lopmrypckas COLLD»
3.

IInanupyembie pe3yabTaThbl 0CBOCHHUS Y4eOHOI'0 MPOLECCa 10 JIEKTUBHOMY KYpCy
«TpyaHbie BOIPOCHI OPraHUYeCcKO XUMUMN»

JocTrkeHre 00y4aronMMUCs JHYHOCTHBIX PE3YJIbTaTOB:

1. B 11€eHHOCTHO-OPUEHTAIIMOHHON c(epe - YYBCTBO TOPJIOCTH 3a POCCHUUCKYIO
XUMUYECKYI0 HayKy, TyMaHU3M, OTHOLIEHHWE K TpYyIdy, LEIeyCTPEMIIEHHOCTD,
CaMOKOHTPOJIb U CAMOOILIEHKA;

2. B TpyaoBoii cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHeMIIen
00pa3oBaTenbHON TPAEKTOPUY;

3. B mo3HaBaTenbHOW (KOTHUTWBHOW, WHTEIUICKTYaJIbHON) chepe - MOTHUBAIIHS
YUYEHUS], YMEHHE YIIPABIISITh CBOEH MMO3HABATENBHON JEATEIbHOCTBIO.

MeTanpeaMeTHbIMHU PE3YJIbTATAMH OCBOEHHS 3JEKTHUBHOTO Kypca MPOrpaMMBI
SABIISIFOTCS:

1. Bnanenue YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHbBIMU crocobamu
JeSTeNIbHOCTH: HaOMI0ICHHe, U3MEpPEHHE, SKCIEPUMEHT, y4eOHOe HCCIeI0BaHuE;
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MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA (CHUCTEMHO-MH(DOPMAIIMOHHBIA aHAIU3,
MOJEJIMPOBAHUE) ISl U3YUEHUS PA3IMYHBIX CTOPOH OKPYKAIOLIEH 1eUCTBUTEIBHOCTH;

2. Vcnonb3oBaHWE YHUBEPCAIBHBIX CIOCOOOB JIEATEIBHOCTH IO PEIICHUIO
npo0JieM M OCHOBHBIX HHTEIUICKTYaNbHBIX OIepanuii: (popMyIUpOBaHUE THUIIOTE3,
aHaJIU3 U CUHTE3, CpaBHEHUE, 00OOIICHNE, CUCTEeMAaTH3allHsl, BBISIBICHIUE MPUYUMHHO-
CJIEACTBEHHBIX CBS3€H, IIOMCK aHAJIOTOB;

3. Vuawuecs nonyuam e6o3zmoocnocms nayuumvcs: yMeHuio 2enepuposams uoeu
U onpeoeisims cpeocmada, HeooxoouMble OJisL UX peanru3ayuu;

4. YMeHue omnpeneniarb LEeNH W 3aJaud JIeATEeIbHOCTH, BBIOMpPATh CpEICTBA
peanu3anuy Ueiau U IPUMEHATh UX Ha NIPAKTHKE;

5. Ucnonp3oBaHue pas3MyHBIX HMCTOYHMKOB JUJIS IOJIyYEHHUS XUMHUYECKOU
uHdopMaIuu.

IIpeaMeTHBIMH pe3yIbTaTaMHM OCBOCHHUS IIPOTPaMMBbI 10 3JIEKTUBHOMY KYpCy
ABJISFOTCS:

— YMEHHE ONMCHIBATh M pa3Inyarb M3YYEHHBIE KJIACChl OpPraHUYECKHUX
COEMHEHNN, XUMUYECKUE PEAKIINH;

— KJaccu(pUUUPOBATh U3YyUYEHHbIE OOBEKTHI U SIBIICHUS;

— JIeNaTh BBIBOJIBI U YMO3AKIIOUEHUS U3 HAONIOACHUN, N3yUEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, IIPOrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BELIECTB 110 aHAJIOTUH CO
CBOMCTBaMM HM3yYEHHBIX, @ TAK’K€ HA OCHOBE 3HAHUU O MEXaHMU3MaX XHMHYECKHX
peaKuuii;

— CTPYKTypHpOBaTh H3YYEHHBId MaTepHall U XUMHUYECKYI0 HH(POpMALHIO,
ITOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB;

— aHaJM3HPOBAThH U OLIEHUBATH MOCIEACTBUS AJIs1 OKPYXkKAIOLEH cpe/ibl OITOBOM 1
MIPOU3BOJACTBEHHON JIEATEIbHOCTH YEJIOBEKa, CBA3aHHOM C TepepabOTKON H
UCIIOJIb30BaHUEM BEILIECTB;

— pa3biACHATH Ha mpuMepax (IPUBOAUTH NPUMEPHI, MOATBEPKIAIOLINE)
MaTepUAIIBHOE €JUHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB KUBOW U HEXKUBOU ITPUPOJIBI U
YeJI0BEKA KaK BaKHYIO YaCTh OTOI'0 €IMHCTBA;

— CTpPOUTh CBOE€ IIOBEJICHHE B COOTBETCTBUU C TMPHUHIHUIAMH OEpEKHOTrO
OTHOLLIEHUS K IIPUPOJE.

CoaepxkaHue 3JIeKTHBHOI0 Kypca:

BBenenune (4 yaca). CoBpeMEHHbBIE HAYUYHBIE NPEJICTABICHUS O TEOPUM CTPOCHUS
opranudeckux coeauHeHud A.M. BbytnepoBa. B3anmHoe BiusiHHE aTOMOB U TPYIII
aTOMOB  Japyr Ha apyra. Ormiuuue pa3iuyHbIX TUIOB  THOpPUAM3AIMM.
DAeKTPOOTPULIATENILHOCTh ATOMOB YIJIEPOJIa C PA3IMYHBIMU TUIAMH THOPUAU3ALINH.
TpuBuanbHass W palMOHAJbHAas HOMEHKIJIATypbl. TecTOBbIE 3aJaHHs MO TeME
«CTpoeHHEe OpraHU4eCKUX BEILIECTBY.

Tema Nel. «Xumuueckue peakiiud B OpraHuueCKON XUMHU.

THUnbel XUMUYECKUX PEAKLIMKA B OPraHUYECKOW XMMHUHU. B3auMHOE BIMSHUE aTOMOB B
MOJIEKyJIaX OPraHUYECKUX COCJIMHCHUI. ConpsikeHHBIE CBSI3U,MECXaHU3MbI.
XUMHUYECKUX peakunil. DHeprusa 2n-conpsikeHus. TecTtoBble 3agaHus Mo TeMe « ThIbl
XAMHUYECKUX PEAKIUI.



Tema Ne2. «YrieBogopobi» (4 daca).
['eHeTnyeckas CBsA3b MEXKIAY OCHOBHBIMHU Kilaccamu YriaeBomoponoB. CocraBieHue
y4almxcsi CaMOCTOSITEJIbHO CXEM IpeBpalleHuil  yrieBogoponoB. CocraB w
npuMeHeHue HedTH, €€ poJib B SKOHOMHUKE CTpPaHbl. DKOJOTHYECKUE MPOOJIEMBI,
CBSI3aHHBIE C 100bIYeH U niepepadoTkoil HedTu. CocTaB U MPUMEHEHHUE ra3a U yIiis, Uux
pOJIb B SKOHOMHUKE CTpaHbl. DKOJOTMYECKHE MPOOJIEMbl, CBSI3aHHBIE C TOObIYEH U
nepepaboTKo# raza u yris. BollonHeHre TecTOBbIX 3a/laHuii 1o TeMe «I eHeTnyeckas
CBSI3b MEX/IY YTJIEBOJIOPOIAMM.
Tema Ne3. «Crupter. DeHoas (3 yaca).
CpaBHeHUE CBOMCTB OJJHOATOMHBIX, MHOTOATOMHBIX cIUpTOB. Biusnue rpynnst OH Ha
bu3MYecKue U XMMUYECKHE CBOWCTBA OpraHUYECKUX BemiecTB. CpaBHEHHE CBOMCTB
ciuptoB U ¢GeHonoB. CocTaBIECHHE CXEM B3aMMOCBS3M MEXIY YTJIEBOJIOPOJIaMH,
cnupTtamu, GpeHosamu. TectoBble 3a1anus 1Mo TeMe «CrnupTbl. GEHOTBD).
Tema No4. «Anpaerunbl. Keronsi. Kap6onossie kucnoTsl. XKups» (8 yacoB). Biusnue

aTOMOB KHCIIOpOJIa B MOJEKyJaxX aibJIeruI0oB, KETOHOB U (¢eHoa.
CpaBHUTENBbHAS AKTUBHOCTh XUMUYECKHX CBOMCTB aJIbJETU/I0OB, KETOHOB, ()eHOJIA U
KapOOHOBBIX KHCIOT. MexaHuzM peakuuu stepudukanuu. CocTaBleHHE CXeM
TEHETUYECKOM  B3aMMOCBSI3M  KUCJIOPOJACOAEpKAIMX  KiaccoB. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIE PEAKIMU B OpraHndyeckoi Xxumuu. COoCTaBlIeHHE AJEKTPOHHBIX
OaaHcoB. (CoOCTaBJIEHHE CXE€M T'E€HETUYECKOM CBSI3M MEXKIY COCIUHEHUSIMU
OpPraHMYeCKUX BeEIIeCTB. TeCTOBbIC 3aJaHUsl C Y4aCTHUEM KHCIOPOJCOAEP KaIINX
COCTUHEHU.
Tema Ne5. «¥YraeBoabi» (3 yaca).
Bapuantel o06pa3oBanusi aucaxapuaoB M3 MoHocaxapuaoB. [lonuMepsl Ha OCHOBE
yIJIEBOJOB. T€CTUPOBAHUE I10 TEME « Y TIIEBOIBI».
Tema Ne6. «A3zotocoaepikariue coequHeHus (7 4acoB).
AmuHOKHCIOTEL. OOpa3zoBaHue OumosisipHoro moHa. [lomydeHue a3oTocoaepKarmx
coequHeHuil. Ctpyktypbl OenkoB. [loidydeHue pazIMUHBIX KJIACCOB OPraHUYECKHUX
coeauHeHuil. TectupoBaHue 1O TeMe  «A30TOCOAEPXKAIIME  COSIUHCHHUS.
TectupoBaHue MO BCEM KJlaccaM OpraHuueckoi xumuu. UToropoe 3anstue.

Kpatkas xapakTepucTHKa COAepPKAHUSL.

Ne KomnuecTBo
Ha3Banue conepxarenbHOro 0j0ka
n/n 4acoB
1. BBenenune 4
2. XUMHYECKHUE PEAKLIMU B OPTraHUYECKON XUMUU 5
3. YTeBoaopoasI 5
4. Cnuptel. OeHOJIBI 3
S Anpaerunpl. Kupsl. Keronsl. KapOoHOBbBIE KUCIOTHI 7
6. VrieBoanl 3
1. A3oTocoaepKaliie CoeIMHeHUS 7

Hroro 34



[ToypouHO€ nIaHupOBaHHUE.

Nerr.it | Tema ypoxka KomnuectBo

4acoB

1. CoBpeMeHHbIE Hay4HbIE ITPEACTABICHHS O TEOPUU CTPOCHHUS 1
opranndeckux coequHenuii A.M.bytiepoBa. BzaumHoe BiusiHue
aTOMOB U TPYIII aTOMOB JIPYT HA Jpyra.

2. OTnuuus pa3IuYHbIX TUIOB THOPUAM3AIMU APYT OT Apyra. 1
DIIEKTPOOTPULIATENBHOCTh ATOMOB YIJIEPOJA C  PA3IUYHBIMU TUIIAMHU
rUOpUIN3aLIUN

3. ['eoMeTpuyeckas n3oMepusi: onTuueckas nsomepusi. buonornueckoe | 1
3HAYECHUE U30MEPHH.

4. BrlnonHeHne TecToBbIX 3aanuii o Teme «CTpoenue oprannyeckux | 1
BEILIECTBY

S. THbl XUMUYECKUX PEAKLMN B OPraHUYECKON XUMHUHU 1

6. B3anMmHO€ BIMSIHUE aTOMOB B MOJIEKYJIaX OPTAaHUYECKHUX BEILIECTB 1

7. B3anMHO€ BIMSIHUE aTOMOB B MOJIEKYJIaX OPTAHUYECKHUX BEILIECTB 1

8. ConpsbkeHHBbIE CBSI3U. MeXaHN3Mbl XUMHUYECKHUX PEaKIHM. 1

9. TecToBble 3agaHus 10 TeME « TUTIBI XUMAYECKUX PEAKIINIDY 1

10. ['eHeTnyeckas CBSI3b MEXK1y OCHOBHBIMH KJIaCcCaMU yTJIEBOJIOPOJIOB. 1
CocTaBieHHE YYAIUMUCS CXEM CaMOCTOSATEIBHO.

11. BrinonHeHne TeCTOBBIX 3alaHui 10 TeMe «I eHeThudecKast CBsA3b
ME¥K]1y YIIE€BOJOPOIAMI)

12 BrinonHeHne TECTOBBIX 3aaHui o TeMe «I'eHernueckas cBs3b
ME¥K]y YIIE€BOJOPOIAMI)

13 CocraB u npumMeHeHue HeTH, €€ poJib B SKOHOMHUKE CTPAHBI.
DKOJIOTMYECKHE Npo0JieMbl, CBA3aHHbIE ¢ JOObIYe HEPTH

14 CocTtaB ¥ mpUMEHEHHE rasa, yris, uX pojb B SKOHOMHUKE CTPAHBI.
DKOJIOTMYECKHE NpoOJIeMbl, CBI3aHHbIE ¢ JOObIUEH raza u yris

15 CpaBHeHUE CBOMCTB OJJTHOATOMHBIX U MHOTOATOMHBIX CIUPTOB.

Bnusaue OH rpynmn Ha ¢pu3nveckue 1 XUMHYECKUE CBOMCTBA
opranndeckux coeaunenuil. Crnenuduaeckue CBOMCTBA CIUPTOB.

16 Oco0eHHOCTH B3aMMOJICHCTBHSI aTOMOB B MOJIEKYJIaX ()eHOJIOB

17 CocraBneHue cxeM B3aUMOCBSI3U MEXKIY YIIIEBOJOPOAAMH, CIIUPTAMU
u (dheHonamu.

18 TecToBbIe 3a/1aHUS TI0 TEME «CIUPTHI, (PEHOTBD

19 CpaBHuUTEIbHAS XapaKTEPUCTUKA XUMUUECKUX CBONCTB aJIbJICTHU/IOB,
CIIUPTOB, KETOHOB, (heHOJIOB, KAPOOHOBBIX KHUCIIOT

20 CocraBneHne CXeM reHeTUYECKON B3aMOCBSI3H
KHCJIOPOJACOIEPKAILIMX KIIACCOB

21 OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN B OPraHUYECKON
XUMUH

22 OKHUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUN B OPTraHUYECKON
XUMUU

23 CocTaBiieHUE CXEM T€HETUYECKON CBSI3U MEXKAY KIacCaMHU




OPraHUYECKUX COCITMHCHUIN

24 TecToBbIC 3a/1aHMS C YIACTHEM KHUCIOPOICOACPIKAIINX
OPraHUYECKUX COCIMHCHUN

25 Peakniun o6pazoBaHus qucaxapuaoB

26 [ToauMepsl Ha OCHOBE YTJIEBOJIOB

27 TecTupoBaHKE 10 TEME YTICBOJIBI

28 AmuHOKHCIOTEL. O0pa3zoBaHre OUMOJIIPHOTO HOHA.

29 ITonydeHne a30TCOACPKAIMX COSTUHCHHM.

30 CTpyKTyphl OCIIKOB.

31 Crpykrypst IHK u PHK

32 [TorydeHne pa3IMYHBIX KJIACCOB OPraHUYCCKUX COCTMHCHHUM.

33 TecTupoBanue 1Mo TeMe «A30TCOePKAIINE COSTUHECHHUS

34 HToroBoe TECTUPOBAHME 110 BCEM KJIacCaM OPTaHUYECKHUX

COCINHEHNH.




26l IUD®POBBIE OBPA30BATEJIBHBIE PECYPCBI U
PE27CYPCBI CETU UHTEPHET

31http://28school-

co32llectio29n.edu.ru/

colle33ction/che30mist
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34http://www.chemnet
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