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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XuMuuM Ha ypoOBHE CpeIHEro 001ero o0pazoBaHus pa3padoTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHuU B
Poccuiickoit @enepaunny», TpeOOBaHUN K PE3yIbTaTaM OCBOEHUs (perepanbHOn
oOpazoBaTenbHOM porpaMMel cpegHero oomiero oopazosanus (POII COO),
npenacrasiieHHbIX B DenepanbHOM rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COQ, ¢ yuérom Konuenuuu npenojiaBanusi yaeOHoro npeamera « X uMus» B
oOpa3oBaTtenbHbIX opranuzanusx Poccuiickoin denepannu, peanu3yromnX OCHOBHbIE
oOpa3oBaTeiabHbIE MPOrPaMMBbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTerun pa3BUTHs
BocniuTanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 roga» (Pacnopsxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K OTPEJEICHUI0 00LIeH
CTpaTeruu oOy4eHHusl, BOCIIUTAHUS U PA3BUTHUS 00yYarOMIMXCS CPEACTBAMHU yU4eOHOTrO
npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nojoxenuss GI'OC COO o B3auMo00yCIOBICHHOCTH 1IEJIEH,

coJiep KaHusl, pe3yIbTaTOB 00yUeHHUs U TPEOOBAHUM K YPOBHIO MOATOTOBKU
BBIMTYCKHUKOB.

XuMuueckoe o0pazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMu 0011e00pa3oBaTeIbHOM
OpraHu3allvu, SBISETCS HEOThEMIIEMON YacThIO UX 00pa3oBaHHOCTH. OHO CITYKUT
3aBEpIIAIOIIMM HTANOM peaJu3aliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX 1IEIOCTHON CUCTEME XUMHUUYECKOI0 00pa3oBaHMsL.
OTH LICHHOCTH KacaroTcs IO3HAHUS 3aKOHOB IIPUPO/Ibl, (GOPMUPOBAHNS MUPOBO33PEHUS
1 0011€eH KyJIbTyphl UEJIOBEKa, a TAKXKe dKOJIOTMYeCKH 0OOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3/I0POBbBIO U MPUPOAHOH cpee. PeanuzyeTcst xumuueckoe oOpa3oBaHue
00ydJaromuxcs Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus CPeACTBAMU YIECOHOTO
npeaMera «XUMus», COAEPKaHuEe U MTOCTPOEHUE KOTOPOTO ONPEAEIEHBI B IpOrpaMmme
0 XUMUHU € YYETOM crieu(UKH HAyKU XUMUH, €€ 3HAUE€HUs B TO3HAHUU MIPUPOJILI U B
MaTepuaNbHOM )KU3HU O0IECTBA, a TAKXKE C YUETOM OOIIMX LIeJIel U IPUHIUIIOB,
XapaKTepHU3yIOIHUX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHEr0 00111ero 00pa3oBaHus
B Pocculickoit @enepanuu.

XuMUs KakK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coO0yI0 poJib B
COBPEMEHHOM ITUBUJIN3AINH, B CO3IAaHIH HOBOM 0a3bl MaTepuaIbHOU KyabTypsl. OHa
BHOCHT CBOH BKJIaJ B (HOPMHUPOBAHHE PAIIMOHATBHOIO HAYYHOT'O MBIIIJICHUS, B
CO3/1aHKE IEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPUPOIbI
U 4eJI0BeKa, KOTopoe GopMHUpyeTCs B XUMUHU Ha OCHOBE MOHMMAaHHS BELIECTBEHHOTO
COCTaBa OKPY>KAIOLIETO MUPA, OCO3HAHUS B3aNMOCBSA3U MEX1Yy CTPOEHUEM BEILECTB, UX
CBOICTBaMHU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3auMOZIENCTBYS C IPYTMMU €CTECTBEHHBIMU HayKaMH, XUMHUs cTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U )KU3HU KaKI0ro 4jaeHa oOmectBa. CoBpeMeHHas XUMUs Kak HayKa
co3yjaTelIbHas, KaKk HayKa BBICOKMX TEXHOJIOIMI HANpaBJI€Ha Ha PELIEHUE III00aIbHBIX



po0JieM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPbEBOM, SIHEPTreTUUECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPAHbBI 3JI0POBBSIL.

B cootBeTcTBUM ¢ OOUIMMU LEASIMU U IPUHIMIIAMH CPEHETO 001IEero 00pa3oBaHUs
coaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb U3YUCHUS )
OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY 00yUYarOIINXCH,
HEOOXOJUMYIO UM sl BEIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIICIIIHOTO
BKJTIOUEHUS B )KU3Hb COLIMYMa, MPOJOJDKEHUST 00pa30BaHUs B Pa3IUYHBIX 00JIaCTsIX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocTaBisONMMHU MpeIMeTa « XUMUs» SBIISIIOTCS 0a30BbIe Kypchl — « Oprannyeckas
xumus» U «O011as 1 HEOpraHUYECKask XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJICP>KaHUS
KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HaYKH: CUCTEMAa 3HAHUM MO HEOPTaHUYECKOU
XUMUU (C BKIIIOYEHHUEM 3HAHUM U3 00IIel XMMUN) U OPTaHUYECKON XUMUH.
dopMupoBaHUE JAHHON CUCTEMbl 3HAHUH MPU W3YyUYEHUH MPEIMETa 00eCIIeUnBaET
BO3MOKHOCTb PACCMOTPEHHUSI BCEr0O MHOTO00pa3us BEIIECTB HA OCHOBE OOIIUX
MTOHSITUI, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa conepxaHusi KypcoB — «Opranunyeckas xumus» 1 «O0mias u
HEOpraHuyecKas XuMus» cpopMHpoOBaHa B MPOTPaMME IO XUMHUH Ha OCHOBE
CHUCTEMHOT0 T0JIX0/1a K U3yYeHHI0 y4eOHOTro MaTepuaia U o0ycIoBJIeHa UCTOPUIECKU
000CHOBaHHBIM PAa3BUTHEM 3HAHUI Ha OMPEACIEHHBIX TECOPETHUCCKUX YpOBHIX. Tak, B
Kypce OpraHHYeCKOM XMMHU BEIIECTBA pACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOMN
TEOPHUH CTPOEHHS] OPTaHUYECKUX COEIMHEHUH, a TAK)KE€ HA YPOBHE CTEPEOXUMHUYECKHUX
Y DJIEKTPOHHBIX MPEICTABICHUN O CTpOeHUH BelecTB. CBeieHHs 00 N3y4aeMbIX B
Kypce BelllecTBaxX Jal0TCs B Pa3BUTHH — OT YIJIEBOJIOPOIOB 10 CIOXKHBIX OMOJIOTUYECKH
aKTUBHBIX COEIMHEHMI. B Kypce opraHn4eckoil XuMuH MOIy4aroT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHMs IEPBOHAYAIHHBIC
NPE/ICTaBIICHUSI O XUMUUYECKOU CBSI3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[Ton HOBBIM YTJIOM 3peHHUA B MpeaMeTe «XUMuUs» 0a30BOr0 YPOBHS pacCMaTpUBAETCA
M3Y4YCHHBIH HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs TEOPETUUECKUI MaTepHall U
(haKkTONOTHYECKUE CBEJICHUS O BEIIECTBAX U XMMHYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «O011as 1 HeopraHudeckasi XUMHs» 00yJaronuMcs IPEea0CTaBIAETCS
BO3MOXHOCTh OCO3HATh 3HAYCHHE MEPUOIUUECKOT0 3aKOHA C OOIIETEOPETHIECCKUX U
METO/IOJIOTHYECKUX TIO3UIUH, TTTy0Ke MOHATh UCTOPUYECKOE N3MEHEeHNE (DYHKITUI
3TOTO 3aKOHA — OT 0000IIAOIICH 10 0OBSICHSIONICH U TPOTHO3HPYIOIICH.

Ennnas cucteMa 3HaHHUM O BAXKHEUIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
Y IPUMEHEHUH, a TaK)KE 0 XUMUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTAX
MpoTeKaHus AonoHseTcs B Kypcax 10 u 11 kiaccoB anemMeHTaMu coepkaHus,
MMEIOIIUMU KYJbTYPOJIOTHYECKUI U MPUKIAJHON XapaKkTep. JTU 3HAHUS
CrOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMU HAyKaMU, PACKpPhIBAIOT €€
POJIb B IO3HABATEIBLHOM M MPAKTUUECKOM JAEATETbHOCTH YEI0BEKA, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JIACTU TEOPUH U IPAKTUUECKUX
MPUJIOKEHU I XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO U



JUYHOCTHO 3HAYUMBIX MPOOIeMax, CBA3aHHBIX C XUMHUEHN, KPUTUUECKH OCMBICIIUBATh
MH(pOpMALINIO U IPUMEHSITh €€ JIsl TOMOJIHEHUS 3HAHUH, PEIICHUS] HHTEJUICKTYaTbHbIX
1 DKCIIEPUMEHTAIBHBIX UCCIIEI0BATENBCKUX 3a/1a4. B 1ienom coaepkanue yueOHOro
npeamMera « XuMuUs» TaHHOTO YPOBHS U3YUEHUSI OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHYECKON OCHOBBI J1 MOHUMaHus Ppunocodckux uae,
TaKUX Kak: MaTEpUAIbHOE €UHCTBO HEOPTaHUYECKOT0 U OPTaHUYECKOr0 MUPA,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, MTO3HABAEMOCTh
MIPUPOJIHBIX SIBICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUM MEXKTY HOBBIMU
dakTaMu U TEOPETUUECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUH B PEIICHUU
IKOJIOTUYECKUX MPOOJIEM, a TakKe MpodaeM cOepeKeHUs SIHEPreTUUECKUX PECYPCOB,
CBIPbsI, CO3/IaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.
B niane pemenust 3a1a4 BOCIIUTAHMS, PAa3BUTHS U COIUATU3AINHN 00 YyJarOIIUXCS
MPUHSTHIE TPOrPaMMOM 10 XUMUU MOJX0JIbI K OMPEACICHUIO COJEpPKaHUs U
MOCTPOCHUSI IPEeIMETa PeaycMaTpUBalOT (POPMUPOBAHUE YHUBEPCABHBIX YUEOHBIX
JEeWCTBHM, UMEIOINUX 0a30BOC 3HAUCHUE ISl PA3IMYHBIX BUIOB JICSITEIHHOCTH:
perieHus npooyeM, MoucKa, aHaimu3a u 00padoTKH MHPOpMAIIUU, HEOOXOIUMBIX JJIsI
pruoOpeTEeHUsI OTbITAa MPAKTUIECKON U UCCIIeIOBATEIIbCKOM AeATEILHOCTH,
3aHUMAIOIICH BaKHOE MECTO B ITO3HAHUU XUMUH.
B npakTuke npenoiapaHus XUMHUH KaK Ha YPOBHE OCHOBHOT'O OOIIEero o0pa3oBaHus,
TaK U Ha YPOBHE CPEIHET0 00I11ero o0pa3oBaHus, MPH ONPEIEICHIH COAEPKAaTeIbHOM
XapaKTEPUCTUKU LEJIEH N3YUEHHUs IpeIMETa HAllpaBJIECHUEM EPBOCTENEHHON
3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS POPMUPOBAHIE OCHOB XUMUYECKON HAyKH KaK
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTH YEJIOBEKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOAUYECKON TOUKHU 3PEHHS TaKOU
NOAXO0J K OIPEACIICHUIO LIeJIE U3yUYEHHS TPEAMETA ABIISIETCS BIOJIHE ONPaBIAHHBIM.
CornacHo 1aHHOM TOYKE 3pEHUS INIaBHBIMU LIEJIAMU U3YUYEHUS NMpeaMeTa « XUMUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISITOTCS :
. dbopMupoBaHUEe CHCTEMbl XUMHUUECCKHUX 3HAHUHN KaK BaKHCHUIIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT
KJTIOYEBbIE TIOHATHS, (yH/IAMEHTAIbHBIC 3aKOHBI K TEOPUH XUMUU, OCBOCHHE
S3bIKa HAYKH, YCBOCHUE U TIOHUMAHHE CYIIHOCTU JOCTYIHBIX 0000IIEHHI
MHUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U
CTaHOBJICHUS;
. dbopMupoBaHUE U pa3BUTHE TIPEICTABICHUNA O HAYYHBIX METO/IaX TTO3HAHUS
BEIIECTB M XUMHUECKUX PEAKIIUNA, HEOOXOAUMBIX JIJIsi TPUOOPETCHUS YMEHUM
OPUEHTHPOBATHCS B MUPE BEUIECTB U XUMUUECKUX SIBIICHUM, UMEIOLNX MECTO B
IPUPOJE, B MPAKTUYECKON U MOBCEHEBHOW KU3HU;
. pa3BUTHE YMEHUU U CIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOJIO/ICHHEM
1 00BSICHEHHEM XUMHUYECKOT0 3KCIIEPUMEHTA, COOJII0/ICHHEM TTPaBUI
Oe3omacHOro oOpalleHus ¢ BEIECTBAMH.
Hapsiny ¢ aTum, copeprkarenbHasi XapaKTEpUCTUKA Lee U 3a/1a4 U3yYeHHs IpeIMETa B
MporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU



MIPUOPUTETAMU B CUCTEME CPEIHETo 0011ero oOpa3zoBanus. CeroaHs B IpernoJaBaHun
XUMUU B OOJIbIIEH CTENEHNU OTAAETCA MPENOYTEHNE MPAKTUIECKON KOMIIOHEHTE
cozep kaHus 00y4eHHUs, OPHCHTHPOBAHHOM Ha TIOJITOTOBKY BHITTYCKHUKA
o0111e00pa3oBaTebHON OpraHU3alliy, BIaACONIEero He HAOOpOM 3HAHUH, a
(GYHKITMOHAIBHON TPaMOTHOCTBIO, TO €CTh CITOCOOAMH U YMEHUSIMHU aKTUBHOTO
MOJIYYCHHSI 3HAHUW U IPUMCHEHUS UX B PEaTbHOM KU3HU JIJIS PEIICHHS TPAKTUICCKUX
3azay.

B ¢BsI31 ¢ 3TUM TIpH U3yUYEHUU TIPEAMETa « XUMUS» JOMUHHUPYIOIICE 3HAUCHUE
MPUOOPETAIOT TaKWE ST U 3a7a9d, KaK:

ajanTamnys o0yJaroIuXcs K YCIOBHIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE MHTEILIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY MTPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMH M UX TPUMCHCHHUEM;
dbopMupoBaHUE y 00YUAIONTUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETECHITNN),
UMEIOIUX YHUBEPCAIBLHOE 3HAYCHHE JIJIS PA3IMIHBIX BUIOB JICSITCIbHOCTH: PEIICHUS
npo0JieM, MoucKa, aHanu3a U 00padoTKH HHPOPMAILIUMU, HEOOXOAUMBIX JIJIs
PHOOPETECHUS OIbITA ICITEILHOCTH, KOTOpask 3aHUMAeT BAXKHOE MECTO B IIO3HAHHH
XMMHH, a TAKKE JIJIS OIICHKHU C TIO3UITUH 3KOJIOTHUECKON O€30IacHOCTH XapaKkTepa
BJIMSTHUS BEIIECTB M XMMHUYECKUX IMPOIICCCOB HA OPTAaHU3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BHUTHE MMO3HABATEILHBIX HHTEPECOB, MHTEUIEKTYaIbHbBIX U TBOPUECKUX
CIIOCOOHOCTEM 00YUAIOIIUXCS: CIOCOOHOCTH CaMOCTOSITEHHO MPUOOPETaTh HOBBIE
3HAHMSI IO XUMHUHU B COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTAMHM, UCTIONH30BATh
COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUHU IS TIOUCKA M aHalIn3a Y4eOHOU U
HAYYHO-TIONYJISIPHON MH(GOPMAIIMN XUMUYECKOTO COJEPIKAHNUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHHS, HAOTI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBhIE OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUH U MPOBEIACHUN XUMHUECKOTO
HKCIIEPUMEHTA;

BOCITUTaHUE y 00y4aromuxcs yoexxAEHHOCTA B TYMaHUCTHYECKOW HAIIPaBICHHOCTH
XUMHH, €€ BAKHON POJIM B PEIICHUU TJIOOAIBHBIX MPOOIEM PAIllMOHATEHOTO
MIPUPOIOTIONH30BAHNUS, TIONOIHEHUS YHEPTETUUECKUX PECYPCOB M COXPAHCHHUSI
MIPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K
MPUPOJIC ¥ CBOEMY 37I0POBBIO, a TAK)KE MPUOOPETEHHUS OTBITA UCIIOIH30BAHUS
MOJIYYCHHBIX 3HAHUU ISl TPUHATHS TPAMOTHBIX PEIICHUI B CUTYaITUsX, CBI3aHHBIX C
XUMHUYECKUMU SBIICHUSMH.

B yueOHOM 11aHE cpeHero obmero oopa3oBanus mpeaMeT « XuMus» 6a30BOro ypoBHS
BXOJIUT B COCTaB MpeAMeTHON 001acTi «EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

OO6m1ee 9nciIo YacoB, OTBEAEHHBIX IS M3yUEHUS XUMUH, Ha 0a30BOM YPOBHE CPETHETO
oO1ero oOpazoBaHnus, coctapiset 68 yacos: B 10 knacce — 34 yaca (1 gac B Heneno), B
11 xnacce — 34 gaca (1 yac B HeAemIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipenmer oprannyeckor XuMHuM: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
MOJTyYE€HUU HOBBIX BEILIECTB U MaTepuaaoB. Teopust CTpOSHUsI OPraHUYECKUX
coenuneHuid A. M. byTiepoBa, €€ ocHOBHBIE MOJ0KeHUsA. CTPYyKTypHbIE (HOPMYIIbI
opraHuyeckux Bemiects. ['omonorus, nzomepusi. XuMuuecKasi CBsi3b B OpraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccudpukauy opraHm4eckux BemecTs. Homenkiarypa
OpraHUYECKUX COCIMHEHUH (CUCTEMAaTUUeCKasi) U TPUBUAJIbHBIC Ha3BaAHUSI BAXKHEUIIINX
peACTaBUTENIEH KJIIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAJIbHBIC METOJIbI 3YUCHHUSI BEIIECTB M MX MPEBPAIICHUIN:
03HAaKOMJICHHE C 00pa3IiaMu OPraHNYECKUX BEIIECTB M MaTepUaiaMy Ha UX OCHOBE,
MOJICIMPOBAHKUE MOJICKYJI OPTaHMYECKUX BEIIECTB, HAOIIOJIEHUE U OTTMCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPH HArPEBAHUH
(nnaBneHue, 0OyriMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUH psifl. MeTaH U 3TaH — NpOCTENIINE
NPEICTABUTENN ATKAHOB: (PU3UYECKUE U XUMHUECKHE CBOMCTBA (pEaKINK 3aMEeIeHUs U
TOPEHHUs ), HAXOKJAEHUE B PUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN PSAA. DTUIIEH U PONUIIEH —
IPOCTEHIIINE MPECTABUTEIHN AIKEHOB: (PU3MUECKHE M XUMUYECKHUE CBOMCTBA (peakiuu
TUAPHUPOBAHMS, TAIIOTEHUPOBAHUS, THApaTaAllMU, OKUCICHHS U TIOJIMMEPHU3ALINHN ),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: 0Oyraguen-1,3 u metunoyranuen-1,3: crpoeHue, BaKHEHUIINE
XUMUYECKHE CBOMCTBA (peakuus noaumepusanun). [lonyyenne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKHM psifl. ALIETHIIEH —
MPOCTEUIITNI TIPE/ICTABUTENb AJIKUHOB: COCTaB, CTpOeHUE, (U3HUECKUE U XUMHUYECKHUE
CBOMCTBa (peaKkuu ruApUpPOBAHUS, TAJIOTEHUPOBAHUSL, TUIpATAllUU, TOPEHHUS),
MOJIyY€HUE U PUMEHEHUE.

Apensl. berson: coctas, cTpoeHue, GU3NIECKUE M XUMUYECKHAE CBOMCTBA (peakiiuu
rajioreHUupOBaHUs U1 HUTPOBAHUSA), TOJTYyUYEHHE U IpUMeHeHue. Tonyon: cocmas,
cmpoeHue, usuyeckue u Xumuyeckue ceoucmaa (peakyuu 2an02eHuposanus u
HUMpPOBaHuUs), noayduenue u npumenerue. TOKCUIHOCTb apeHOB. | 'eHeTnyeckas cBs3b
MEXK]y YII€BOAOPOAAMU, MIPUHAJICKAITUMHU K PA3TUYHBIM KJIACCaM.



[IpupoaHbie HCTOUHUKY YTI€BOAOPOAOB. [IprpoaHbIii ra3 U NonyTHHIE HEPTAHBIE
ra3el. HegTb 1 €€ npoucxoxnenune. CnocoOsl nepepaboTku He(pTH: TeperoHKa, KpeKUHT
(TepMuYeCKHid, KaTATUTUYECKUI), Tupoau3. [IpoaykTel nepepaboTku HePTH, UX
MPUMEHEHUE B IPOMBIIIEHHOCTH U B ObITY. KaMeHHBII yroias 1 IpOAYyKThI €ro
nepepadoTKu.

DKCHepUMEHTAJIbHBIE METO/Ibl U3YUYE€HHUS BEIIECTB U UX MPEBPALLICHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacc, KaydyKoOB U pe3uHbl, KoJuiekuuu «HepTe» u
«YT0I1b», MOJIETUPOBAHUE MOJIEKYJ YIIIEBOJOPOAOB U rajOreHOMPOU3BOIHBIX,
MPOBEJICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE dTUJIEHA U U3yUYEHHUE €r0 CBOWCTB.

PacuétHnle 3agaun.

Brluncnenus mo ypaBHEHHIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJTMYECTBA
MCXOJTHOT'O BEIIECTBA UJIM MPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

Kucaopoaconep:xkamniue opranudeckue coeJHHEHU

[IpenenpHBIE OTHOATOMHBIE CITUPTHI. METaHOJ U ATAHOJI: CTPOCHUE, HU3UIECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMy ¢ aKTUBHBIMH METAJNIaMH, TaJIOT€HOBOIOPOIaMH,
ropeHue), NpuMeHeHue. BoopoHbIe CBA3M MEXKTy MOJICKYJIaMHu CIUpTOB. JleiicTBue
METaHOJIa ¥ ATaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaToOMHbBIC CIIUPTHI. DTUIICHTIIUKOJb U TIIHUIEPUH: CTPOCHHE, (U3UIECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE CO IETOYHBIMU METAJIJIAMU, KAUECTBEHHAS
peaKkiusl Ha MHOTOaTOMHbIE cIUPTHI). JlelicTBHE Ha opraHu3M 4desioBeka. [I[puMeHenue
[JIMIEPUHA U ATUJICHTIINKOJIS.

®deHo: CTpoeHNEe MOJIEKYJTbI, PU3NYECKUE U XUMUYEeCKHe CBOMCTBA. TOKCMYHOCTD
denona. [lpumenenue ¢genona.

Anbaerunsl u kemonsl. DopManibieru, aleTaibAerul: CTpoeHue, Gu3ndecKue u
XUMUYECKHE CBOMCTBA (pEaKMK OKUCICHUSI U BOCCTAHOBIICHUS], KAUECTBECHHbIE
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE Mpe/eIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTPOCHHE, (PU3NYECKre U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca
KHUCIIOT, peakiust 3TepuduKaIum), moiydeHrue u npumeHenue. CteapuHoBast U
OJIEMHOBAsI KMCIIOTHI KaK MPEICTaBUTENN BBICIITNX KAPOOHOBBIX KUCIOT. MbliIa KaK COJn
BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOIIEe JEHCTBHUE.

Crnosxxnble 23¢UpHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIIN3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. bruonornyeckas posb )KHPOB.

VYreBojsl: cocTaB, KiaccuUKaIus yriaeBoaoB (MOHO-, TU- ¥ TIOJTUCAXAPUIBI).
I'mroko3a — nmpocTeuimit MOHOCaxapua: OCOOEHHOCTH CTPOCHUS MOJICKYJIbI, GPU3NUECKUE
Y XUMHYECKHE CBOMCTBA (B3auMoieicTBUEe ¢ TuapokcuioM meau(ll), okucnenue
aMMHUa4YHBIM pacTBOpoM okcupa cepedpa(l), BoccranoBnenue, OpoKeHNE TIIFOKO3HI),
Hax0XJICHUE B MPUPO/Ie, IPUMEHEHUE, Onosiornueckas poiab. @orocunre3. Opykros3a
KaK M30Mep TITIOKO3BI.



Kpaxman u nemronosa kak npupoHblie moaumepsl. CTpoeHue Kpaxmana u
1eJuT0103b1. DU3nUecKkrue U XMMUYECKUEe CBOMCTBA Kpaxmana (TUAPOIU3, KaYeCTBEHHAs
peaKIus ¢ UOJIOM).

DKCIEepUMEHTAJIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U MX MPEBPAIICHU: TPOBEICHUE,
HaOJII0/ICHUE U ONHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE CITUPTOB,
KaueCTBEHHBIE PEAKIIMK OJTHOATOMHBIX CIUPTOB (OKUCJICHUE ATAaHOJIa OKCHUIIOM
meau(1l)), MHOrOaTOMHBIX CITUPTOB (B3aUMOICHCTBUE TIUIICPUHA C THAPOKCHIOM
meau(ll)), anpaernnoB (OKUCIeHE aMMUAYHBIM PacTBOpOM okcuaa cepedpa(l) u
ruapokcugom meau(ll), B3aumoseiicTBie Kkpaxmaia ¢ HOJA0M), IPOBEJCHUE
NPAKTUYECKON pabOoThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnle 3agaun.

Brluncnenus mo ypaBHEHHIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJTMYECTBA
MCXOJTHOT'O BEIIECTBA UJIM MPOJAYKTA PEAKIIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

AzoTcoaepxainire OpraHuuecKiue COeIMHEeHHUS.

AMMHOKHUCIIOTHI Kak aM(pOTEPHBIC OpraHUYECKHe coeTMHeHUsI. DU3ndecKue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha ITpUMepe TIIMIMHA). bruonornueckoe 3HaueHue
aMuHOKHCNOT. [lenTuas.

benku xak mpupoiHbIe BRICOKOMOJIEKYIIspHbIE coeuHenus. [leppuanas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XMMUYECKHE CBOMCTBA OEIKOB: THIPOIIU3,
JeHaTypalus, KaueCTBEHHBIE peaKIMi Ha OEIKH.

DKCHepUMEHTAJIbHBIE METOJIbI U3YUYE€HUSI BEIIECTB M X MIPEBPAILICHUI: HAOTI0IeHNE
U ONHCAaHME IEMOHCTPAIIMOHHBIX ONBITOB: JIEHAaTypalus OEIKOB MPU HAarpEeBaHUH,
IIBETHBIC PEaKIUU OEITKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbBIE MTOHSATHSI XMMUU BBICOKOMOJIEKYJISIPHBIX COETMHEHUIT: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MTOJIUMEPU3AIIUU, CPEAHSS MOJIEKYJIIpHAsl Macca.
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI — MOJIMMEpU3aLUs U
MOJIMKOHAEHCALIUS.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB M UX MPEBPAILCHUI:
03HaKOMJIEHHE ¢ 00pa3aMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4YyKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MeXpeIMETHBIX CBA3EH PU U3YUYCHUN OPraHUYECKON XuMuu B 10
KJIACCE OCYIIECTBIISETCS Yepe3 MCTOIb30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX
MOHSATUMN, TaK Y TIOHSITUH, SABIISIIOIIMXCS CUCTEMHBIMU ISl OT/IEIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE TIOHATHSI: SIBICHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHATIU3, CUHTE3, KiIacCu(UKaIKs, TEPUOAUIHOCTh, HAOJIIOCHUE, U3MEPEHUE,
AKCHEPUMEHT, MOJACIUPOBAHUE.



®duszuka: MmaTepus, SJHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI
YPOBEHb, BEILIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PU3NUECKUE
BEJIMYMHBI U €MHUIIBI KX U3MEPEHHUSL.

buonorus: knerka, opranusm, 6uocdepa, 0OMeH BElIECTB B OpraHU3ME,
(doTocuHTE3, OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENIKU, YTIEBOIbL, KUPbI, (DEPMEHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TOPO/bI, IOJIE3HBIE UCKOMIAEMBIE, TOILIIMBO,
PECYPCHI.

TexHonorus: nuIeBble NPOAYKThI, OCHOBBI PAIMOHAILHOTO MTUTaHUS, MOIOIIHE
CpEJIICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHE MpenapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX
U CUHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAS N HEOPTAHUYECKAA XUMUA

TeopeTnyeckue OCHOBbI XUMUM

XUMHUYECKUI 37eMeHT. ATOM. SIipo aTtomMa, U30TONbI. DIEKTpOHHAsT 000I0YKa.
DHepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- SJIEMEHTHI.
Oco0eHHOCTH pacpeICNICHHS JJICKTPOHOB IO OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaIlUsI aTOMOB.

[Tepnonnueckuit 3akoH u lleproanueckas cucrema XuMudeckux 3yueMeHToB /1. 1.
MenpneneeBa. CBsi3b NEPUOIANYECKOTO 3aK0HA U [lepnoandeckoi cucTeMbl XUMHUECKUX
anemeHToB 1. 1. MenaeneeBa ¢ COBpeMEHHOM TEOPUEN CTPOCHHUSI AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJIOKHBIX BEUIECTB 110 IPYINaM U IepuoaaM. 3HaueHUE NEPUOINIECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Ctpoenue BeliecTBa. XUMHUYECKas CBs3b. BUabl XUMHUUYECKOM CBSI3U (KOBaJI€HTHAS
HEMNOJISIPHAs U TOJIApHAs, MOHHAs, METAJITUNYECcKas ). MexaHu3mMbl 00pa30BaHUs
KOBAJICHTHOM XUMHYECKOH CBsI31 (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHast
CBA3b. BasleHTHOCTB. DneKTpooTpULaTeNbHOCTh. CTeneHb OKucaeHus. MIoHbI: KAaTHOHBI U
AHHUOHBL.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA
cOCTaBa BelllecTBa. TUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB
OT TUIIA KPUCTAIUINYECKON PEIIETKHU.

ITonaTue o qucnepcHbIX cucreMmax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBast
JIOJISl BEIIECTBA B PACTBOPE.

Knaccudukanusa Heoprannyeckux coequHennii. Homenkiatypa HeopraHuuecKux
BEIIECTB. ['eHEeTHYECKas CBSA3b HEOPraHUUYECKUX BEIIECTB, MPUHAICKAIIUX K
Pa3IMYHBIM KJIACCAM.



Xumuueckas peakius. Knaccupukanus XuMHUUECKUX PEaklUid B HEOPTraHUYECKOU U
OPraHMYeCKOM XMMHUH. 3aAKOH COXPAHEHHS MACCHI BEILIECTB, 3aKOH COXPAHECHUS U
MPEBPAILIECHUS SHEPTUU MTPU XUMUYECKUX PEAKIUSX.

CkopocCTh peakinu, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (pakTopoB. OOpaTUMBbIE
peakuun. XuMU4eckoe paBHoBecue. DakToOphl, BAUAIONIME HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnekTponauTnyeckas guccornuanus. CuiibHbIe U cladble 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpAJIbHAS, [IEJIOYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPALCHHUIA:
neMoHctpanus Tadmaui «Ilepuoanueckas cuctema XumMudeckux sneMenTos J[. 1.
MeneneeBay, U3yu4eHHE MOJIeNICH KPUCTATUTMYECKUX PEIIETOK, HAOIIOIEHUE U OTIMCAHHE
JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHue MEePOKCHIa BOJIOPO/Ia B
MPUCYTCTBUU KaTAIU3ATOPA, ONPEJICICHUE CPEIBI PACTBOPOB BEIIECTB C MTOMOIIBIO
YHUBEPCAJIBHOT'O0 MHIMKATOPA, PEAKIIU HOHHOTO OOMEHA), MPOBEICHUE MPAKTUUECCKOMN
paboThl «BnusHue pazaudHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOU PEaKITun.

PacuétHrnlie 3agaun.

Pac4€Tpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE
pacuéThl, pacu€Thl C UCIIOJIHL30BAHUEM TTOHATHUSL «MACCOBAsI JOJISI BEILIECTBAY.

Heopranuueckast xumust

Hewmeramnnel. [lonoxxenne HemetaioB B [lepuoanueckoi cucTeMe XUMUYECKUX
anemenToB JI. M. MeHneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAJIOB (Ha MpUMepe Kuciaopoaa, cepsl, ochopa u
yTJIeposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, CEPBI, a30Ta,
docdopa, yriaeposa u KpeMHHUS) U UX COCTMHCHUH (OKCHUIOB, KMCIIOPOICOICPKAIITUX
KHUCJIOT, BOJOPOJHBIX COCITUHEHUN).

[IprmMeHeHne BaXKHEMIINX HEMETAJIJIOB U UX COCTMHECHUU.

Mertamisl. [lonoxenne metaiioB B [lepruoandeckon cCUCTEME XUMUYECKUAX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB
MeTtaiioB. O6mue pu3ndeckre cBOiCcTBa MeTaoB. CIUTaBbl METAJIOB.
DNEKTPOXUMUYECKUH P HANIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIINX METAIOB (HATPUM, Kalliid, KaJblIMH, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO01ue crocoObl MoJTydeHusI MeTaloB. [[puMeHeHre MeTasioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOIbl U3YUEHHUS BEIIECTB U UX MPEBPAICHUN: U3yYeHUE
KOJIIEKIIUM «MeTasibl ¥ CIIJIaBbl», 00pa3IioOB HEMETAJIOB, PEIICHUE
AKCTICPUMEHTAIBHBIX 3aJ1a4, HAOIIOJCHNE U ONTMCAHKE JICMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCH 1A ATFOMUHUS C PACTBOPAMH KHUCIIOT
Y IIeJI0Yel, KaYeCTBEHHBIE PEaKIIMM Ha KaTHOHBI METAJJIOB).



Pacu€rHble 3anaum.

Pacuéthl Macchl BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, MAcCe WIK 00BEMY OHOIO U3 YYACTBYIOUIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOTMYECTBA BEILIECTBA) MPOYKTOB PEAKIIUU, €CIU OJIHO U3 BEIIECTB
MMEET MPUMECH.

XUMUS U )KM3Hb

Ponb xumuu B o6ecreueHnn 3K0JIOTHYECKOM, SHEPTEeTUIECKON U MUIIIEBOM
0e30MacHOCTH, pa3BUTUU MeIULUHBL. [IoHATHE 0 HAyYHBIX METOAAaX MMO3HAHUS BEILIECTB
1 XUMUYECKUX PEAKLINH.

[IpencraBnenust 00 OOMIMX HAYYHBIX MPUHIIMNAX TPOMBIITIICHHOTO TOTYYeHUS
BAKHEHIINX BEIIECTB.

UYenoBek B MUPE BEMIECTB U MATEPUAIOB: BaXKHEHIINE CTPOUTEIIBHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTEPHUAJIbI, KPACKH, CTEKIIO, KEpaMHUKa, MATEPUAJIBI JJISI
AJNIEKTPOHUKH, HAHOMATEpHaJIbl, OpraHUYECKUE U MUHEPAJIbHbIE YI0OpEHUSI.

XHUMHUS U 30POBBE YEJIOBEKA: MPABUIIA UCIIOIB30BAHUS JIEKAPCTBEHHBIX
npernapaToB, IpaBuiia 6€30MaCHOTO UCIIOJIb30BaHUS IIPENapaToB OBITOBON XUMHH B
NOBCETHEBHOM KM3HHU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexxnpeaMeTHbIX CBsA3EH NMpu U3yuyeHUn oO1el 1 HeopraHMIeCKoM
xuMuH B 11 Kmacce ocyIIecTBISIETCS Yepe3 UCTIOIb30BaHNEe KaK OOIIUX €CTECTBEHHO-
HayYHBIX [IOHATHUM, TaK U IOHATHUH, SBJIIFOIIUXCS CUCTEMHBIMU JUIS1 OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO61Me ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIN (akT, TUNIOTE3a, 3aKOH, TEOPHS,
aHanu3, CUHTE3, KiIaccuuKalus, NepuogMIHOCTh, HAOII0IeHNE, SKCTIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusuka: MaTepus, SJHEPrUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUYECKUN YPOBEHD, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKUE BETUYNUHBI U SIUHUIIBI UX
U3MEPEHUS, CKOPOCTD.

buonorus: knetka, opranusm, 3KocucTemMa, onochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OPTraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, TTOJIE3HBIE NCKOMIAEMBIE, TOTLIINBO,
pecypchl.

TexHonorus: XuMu4eckasi MpOMBIIIJIEHHOCTh, METALUTYPIUs, IPOU3BOICTBO
CTPOUTEIBHBIX MATEPHUATIOB, CEIIBCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, MUILIEBAs
MPOMBITINIEHHOCTb, (hapMarieBTU4YeCcKas MPOMBIIUICHHOCTb, TPOU3BOJICTBO
KOCMETHYECKHX MPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHWUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMEBI 110 XMUMHNHN HA
BA30BOM YPOBHE CPEJHEI'O OBILEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiuBaeT TpeOOBAHUSA K Pe3yJibTaTaM OCBOSHUS 00 yJarOIUMHUCS
IIporpaMm CpeIHero 0011ero oopa3oBaHusi (JIMUHOCTHBIM, METAIIPEAMETHBIM U
npeaMeTHbIM). HayuHo-MeToauyeckoit OCHOBOM Uil pa3pabOTKH TUIAHUPYEMBIX
PE3yJIbTATOB OCBOEHUS IIPOrPAMM CPEIHEr0 0011Iero 00pa3oBaHus ABISETCA
CUCTEMHO-AEATENBHOCTHBIN MOAXO/I.

B cooTBeTCTBUY € CHCTEMHO-AEATEABHOCTHBIM MTOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
PE3yJIbTATOB OCBOEHUS MpeIMeTa « XUMHUS» HA YPOBHE CPEHEr0 OOIIETro
00pa30BaHus BbIJEICHBI CIEYIOLIME COCTABIISIIONIME:

OCO3HaHKE 00YYaOIMMUCI POCCUICKOM TPaXAaHCKON UIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTA U CAMOOIIPEEIIEHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHUE BHYTPEHHUX YOEKIEHUHN JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUKA 0a30BOM HAYKH XUMMHH;
TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOUIUXCsl pyKOBOJCTBOBATHCS B CBOEH JEATEIHHOCTU
LHEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMU LEIOCTHOU CHCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYMe MTPaBOCO3HAHUS IKOJIOTHYECKON KYIbTYpPhl U CHOCOOHOCTU CTABUTH LIETU U
CTPOUTH KU3HECHHBIEC ILJIAHBI.

JIMYHOCTHBIE pe3yJNbTaThl OCBOEHHUS MpeaAMETa «XUMUS) TOCTUTAIOTCS B €UHCTBE
y4eOHOU ¥ BOCIIUTATEIHHOMN IEITETbHOCTH B COOTBETCTBHH C TYMAHUCTHUYECKUMH,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJI€aIaMU
POCCHIICKOTO TPakKIAHCKOTO OOIIECTBA, MPUHITHIMU B 00IIECTBE HOPMaMU U
NpaBUJIaMH TTOBEJIEHHUS, CIIOCOOCTBYIOIMMH MPOIIECCAM CAMOTIO3HAHMS,
camMOpa3BUTHUS U HDABCTBEHHOT'0 CTAHOBJICHUS JIMYHOCTU O0YYarOIIUXCS.
JIM4HOCTHBIE PE3yJIbTAaThl OCBOEHUS MPEIMETa «XUMUD» OTPAXKAIOT
c(OpMUPOBAHHOCTD OMbITA TO3HABATEIBHOMN U MPAKTHUECKOH J€ITEIbHOCTH
00y4aroUXxcs Mo pean3aluy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOIIUMHKCS CBOMX KOHCTUTYLMOHHBIX MPaB U 005S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABIECHUS O COMAIbHBIX HOPMAX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ESITEIbHOCTH IPU CO3JaHUN YYE€OHBIX
MIPOEKTOB, PEUICHNUN YUEOHBIX U MO3HABATEIbHBIX 3314, BBIMOJIHEHUN XUMUYECKUX
DKCIEPUMEHTOB;



CIOCOOHOCTU MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI
JOPYTUX P aHAJIM3€ Pa3IMYHBIX BUJOB yU€OHOU ESITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

LIEHHOCTHOI'O OTHOUIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEUIO OT€YECTBEHHON
XUMUU;

yBa)KEHHsI K MTPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAYKH €CTh PE3YIbTaT JUTUTEIbHBIX
HaOJII0/IEHUM, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPY/1a
Y4EHBIX U IIPAKTUKOB;

MHTEPECA U MTO3HABATEIBHBIX MOTHBOB B ITOJYYEHUH U TIOCIEAYIOIIEM aHAIN3E
uH(OpPMaIIMK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO IIOBEACHUS;

CIOCOOHOCTHU OIEHUBATh CUTYAIlUH, CB3aHHBIC C XUMUUYECKUMHU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHUE U MTOCTYIKH CBOMX TOBAPHUILEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 3J0pOBOro U 0€30I1acHOr0 00pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DPU3MUECKOMY U MCUXUYECKOMY
310POBBIO;

coOroIeHus MpaBuiI 0€30MacHOr0 0OpaleHus ¢ BEIIECTBAMU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOM JE€ATEIIHOCTH;

NOHUMAaHUS [IEHHOCTH MPaBUJI MHAMBUAYATBHOTO U KOJJIEKTUBHOTO 0€301acHOTO
NOBEJEHHUS B CUTYyaIUsAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMSI TIOCTEACTBUI M HEPUSTHS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aTKOT OIS,
HAapKOTUKOB, KYpEHHUSI );

5) TpPyA0BOr0 BOCIIMTAHMS

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIBCKON ACATEIHHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAHOBKHM Ha aKTUBHOE Y4aCTHE B PEIICHUHU MPAKTHUYECKUX 33/1a4 COLUUATbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpEca K MPAKTHIECKOMY M3yUYEHHUI0 MPOGECcCril pa3IMdaHOro pojia, B TOM YUCIIe Ha
OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUW 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYI0BOW JNEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUMBUAYATIbHOU TPAEKTOPUH 00pa30BaHus,
Oynymie mpodeccuu u peann3anuy COOCTBEHHBIX )KH3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX NHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U MOTPEOHOCTEM
o011€ecTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS



HKOJIOTMYECKH L[EIECO00Pa3HOr0 OTHOLIEHHSI K TPUPO/IE, KAaK UCTOUHUKY
CYyILIECTBOBAHMS KU3HH HA 3EMIIE;
MOHUMAaHUS TJI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSIHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHOM U COLMATIBHOM CPEBI;
OCO3HAHMS HEOOXOJUMOCTH MCTOIb30BAHUS JOCTUKEHUN XUMUHU JIJISl PEILICHUS
BOITPOCOB PALIMOHAIIBHOTO TPUPOIONOIB30BAHUS;
AKTUBHOTO HETIPUATHUS JEHUCTBUM, IPUHOCAIINX BPEl OKPYKaIOLEr MPUPOIHON cpelie,
YMEHHUS IPOrHO3UPOBATH HEOJIATOMPUATHBIE SKOJOTUYECKUE MTOCIIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;
HaJIU4Ms PA3BUTOrO HKOJIOTUUYECKOT0 MBIIIEHUS, SKOJIOTHUECKON KYJIbTYpbI, OIbITa
NEATEIHOCTU SKOJOTHUECKON HAIIPAaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B
N03HABATEIbHOM, KOMMYHUKATUBHON M COLIMAJILHOM MPAKTHKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMOPOOUH;
7) HEHHOCTH HAYYHOI'0 MO3HAHUA:
c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;
NOHUMAaHUS ceUPUKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B GOpMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIICHUS, CO3/IaHUHU LIEJOCTHOTO MPEICTaBIeHUs 00
OKpY’KaroUIEM MHUPE KaK O €AMHCTBE IPUPOJIbI U YEJIOBEKA, B IO3HAHUYU ITPUPOIHBIX
3aKOHOMEPHOCTEN U perieHruH MpoodiieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;
yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XMUMUH JIJI1 COBPEMEHHOM IIMBUIIM3AIUU: B €€
I'YMaHHUCTUYECKON HAMIPABICHHOCTH U BaYKHOM POJIM B CO3/IaHUM HOBOM 0a3bl
MaTepHUAIbHON KYJIBTYPBI, PEIICHUH II100aTbHBIX MPOOJIEM YCTOMUYUBOTO PAa3BUTHS
YEJI0BEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MTUIIEBON M SKOJIOTHYECKON
0e30MacHOCTH, B PA3BUTUH MEJIUIIUHBI, 00ECTIEYCHUH YCIOBUH YCIEITHOTO TpyAa U
HKOJIOTHYECKH KOM(DOPTHON KU3HM KaXKJIOTO WIeHA 00IIEeCTBa;
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: IOHUMAaHHUSI CYIIIHOCTA METOI0B [TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MUCIOJIb30BaTh MOJTy4aeMble
3HaHUSA I aHaIU3a U 0ObSACHEHUS SBJICHUN OKPYXKAIOIIEro MUpa U MPOUCXOSAIINX B
HEM U3MEHEHUH, yMEeHHUs J1eiaTh 000CHOBAHHbBIE 3aKIIOYEHHS HA OCHOBE HAyUHBIX
(akTOB U UMEIOLIUXCS JaHHBIX C LEIbI0 OTYUYSHHs! TOCTOBEPHBIX BHIBOJIOB;
CHOCOOHOCTH CaMOCTOSITENIBHO HCTIOIB30BaTh XUMUUECKUE 3HAHUS JIJIS] PELICHUS
npo0JieM B peasibHbIX JKU3HEHHBIX CUTYaLlUsIX;
MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON NESATENBHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUHU 110 XMMUHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHBIX cepax npodeccrnoHanbHOMI
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI



MeranpenMeTHbIE Pe3yJIbTaThl OCBOEHUS Y4eOHOr0 MpeaMeTa « XuMus» Ha ypOBHE
CpeaHero oo1ero 0opa3zoBaHus BKIIOYAIOT:

3HAYMMBIE JJI1 (POPMUPOBAHMSI MUPOBO33PEHUS O0YUAIOIIMXCS MEKIUCIUIUITMHAPHbBIE
(MexnpeaMeTHbIe) 00IEHayYHbIE TOHATHUS, OTPAXKAIOUIUE [[EJTOCTHOCTh HAyYHOH
KapTUHBI MHUpA U CTICU(UKY METOI0B MO3HAHHUSI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax (Marepusi, BEUIECTBO, SHEPIHsl, SIBICHUE, MPOLECC, CUCTEMA, HAYy4YHbIN (aKT,
MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeIOBaHUE, HAOIIIOIEHHE,
U3MEpPEHUe, IKCIIEPUMEHT U APYTHUE);

YHUBEpPCAJIbHbIE yueOHbIE NeHCTBUA (TO3HABATENbHbIE, KOMMYHUKATUBHBIE,
pEryJsITUBHBIE), 0OecneurBaronme GopMupoBaHue ¢yHKIUOHATBHOW IPAMOTHOCTH U
COLIMAJILHOM KOMIETEHIIMU 00Yy4aroIIMnXCs;

CIIOCOOHOCTH 00YYaIOIIMXCS UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUILTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE yueOHbIEe IEWCTBHS B IO3HABATEIHHOM
U COLIMATIbHOM MpaKTHKE.

MeranpenMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUIMU.
OBnajgeHne yHUBepPCATbHBIMH Y4eOHBIMH O3HABATEIbHBIMU 1€HCTBUSIMM:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSATEIbHO (POPMYJIMPOBATH U AKTYaIHU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIpEIENISATh 1NN JAeSTENbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTIOCTHXKEHHUS,
COOTHOCHUTbH Pe3YJIbTaThl IEATEILHOCTH C MOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI IOTUYECKOTO MBIIIJICHUSI — BBIICIATD
XapaKTepHbIe MPU3HAKU MMOHSTUN U YCTAHABIMBATH UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTIETBHBIX (DAKTOB U SIBICHHI;
BBIOMpATh OCHOBAHUS M KPUTEPUU TSI KIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX
peaKiuu;

yCTaHABJIMBATH IPUUUHHO-CJICICTBEHHBIE CBA3U MEXKIY U3YYaeMbIMU SBICHUSIMU;
CTPOUTH JIOTUYECKHUE pacCyk ACHUS (MHIYKTUBHbIE, E€yKTUBHbBIE, [10 AHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBICHUSX,
(dbopMyIHpPOBaTH BHIBOBI U 3aAKITIOYCHHUS;

MIPUMEHSITH B MPOIIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMHUHU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, PE0OPa30BHIBATH MOJIEIHHBIC MTPEJACTABICHUS — XUMUYECKUN
3HAK (CHMBOJT) DJIEMEHTA, XUMUYecKas (hopmysa, ypaBHEHUE XUMHUUECKON PEaKIIuy —
MIPY PEIICHUH YUYeOHBIX TO3HABATEIBHBIX U MPAKTUIECKUX 3a]1a4, PUMEHSATh
Ha3BaHHBIC MOJICJIbHBIC TTPEICTABICHUS JIJISl BBISIBJICHUS] XapaKTEPHBIX MMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUil.

2) 6a3oBbIe HCCIIeA0BaATEIbCKUE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOI'0 MO3HAHMSI BEUIECTB U XUMHUECKUX PEaKIIHii;
dbopMynHUpOBaTh LIEJU U 3aJa4H UCCIIe0BaHUs, UCTIOIb30BaTh TOCTABICHHbIC U
CaMOCTOSITEIbHO C(HOPMYIMPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U



OCHOBBI JIJ1s1 POPMHUPOBAHMS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMbBIX

CYXKICHUU,

BJIaJIETh HABBIKAMU CAMOCTOSITEIBHOIO TJIAHUPOBAHUS Y TPOBEICHUS YUEHUUECKUX

AKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOAATh 32 X0JI0M MpOIlecca,

CaMOCTOSITEJILHO ITPOTHO3UPOBATH €r0 PE3yJbTat, PopMynupoBaTh 0000IIEHUS U

BBIBOJIbI OTHOCHUTELHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIEAOBAHUS, COCTABIATD

000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

MPUOOPETATH OMBIT YYEHUUYECKOM HCCIIeI0OBATENbCKON 1 MPOEKTHOM JAESITEIbHOCTH,

MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOUMCKY METOJIOB

pELICHUS MPAKTUYECKUX 3aJ1a4, IPUMEHEHHIO PA3JIMYHBIX METOA0B MTO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHUKAX MH(POpMAINU (HAyYHO-TIOMYJIsIpHAs

JuTepaTypa XUMHUECKOTO COAEpKaHUs, CIIpaBOYHbIE TOCcO0us, pecypchl IHTepHETA),

aHAJTM3UPOBATh HHGOPMALIUIO PA3TUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTUUECKH

OIIEHUBAThH €€ JOCTOBEPHOCTh U HENMPOTUBOPEUUBOCT;

dbopMyTHUpOBATH 3aNTPOCHI U MPUMEHSTH Pa3JIMUHbIE METObI MPU MMOUCKE U 0TOOpE

uH(dOopManK, HEOOXOIUMOM /IS BBIMIOJHEHHS YU4eOHBIX 3a71a4 ONPeIeIEHHOTO TUTIA;
npruoOpeTaTh OMBIT UCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHHUKATHBHBIX

TE€XHOJIOTUH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTUMANIbHYIO (POpMY MpecTaBiIeHUs HHGOPMAIIH
(cxembl, rpaduKu, TUArpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUE€CTBE CPEJCTBA IPU pabOTe C XUMUYECKON
uH(OpMaIHel: MPUMEHATh MEXIpEAMETHbIE ((PU3nUecKrne U MaTeMaTHYECKUE) 3HAKH
¥ CUMBOJIBI, (OpMYJIbI, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0OpPa30BhIBATH 3HAKOBO-CUMBOIMYECKUE CPEICTBA
HATJISIAHOCTH.

OBiaseHne yHMBEePCAJIbHBIMH KOMMYHHUKATUBHBIMHU ACICTBUSIMU::

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTa U/WUH
JIMCKYCCHUH, BBICKA3bIBATh UJEH, (OPMYITHPOBATH CBOU MPEIJIOKEHHSI OTHOCUTEIIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3EHTALIMEN PE3yJIbTATOB IO3HABATEIIBHOU AEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WIIK COBMECTHO CO CBEPCTHUKAMHU MPH BBIITOJIHEHUU
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW pabOThI IO UCCIEAOBAHUIO CBOMCTB
M3y4aeMBbIX BEIIECTB, peaTU3aiK Y4eOHOTO MPOeKTa M (POPMYITHPOBATH BHIBOBI T10
pe3yJibTaTaM NPOBEAEHHBIX UCCIEAOBAHUM ITyTEM COTJIACOBAHUS MO3ULIMI B XOA€E
00CyXeHUS 1 OOMEHA MHEHHUSMH.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JIeCTBUSIMH:

CaMOCTOSITEIBHO INIAHUPOBATH U OCYIIECTBIATH CBOKO ITO3HABATEIBHYIO
JNEATENBbHOCTD, ONPEIeIsis €€ LEIU U 3a1a4, KOHTPOJIUPOBATh U IO Mepe
HEO0O0XOJMMOCTU KOPPEKTUPOBATH MpeiaraéMblil aITOPUTM ACHCTBUN MpU
BBITIOJIHEHUHU YYEOHBIX U UCCIIEI0OBATEIbCKUX 3a/1a4, BEIOMpATh Hauboiee



3¢ PeKTUBHBIN crIOCOO UX PEIICHUS ¢ YUETOM MOJYyYSHUSI HOBBIX 3HAHUI O BEIIECTBAX
U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOAaHaIMN3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN O XUMHUECKON COCTABJISIOINICH
€CTEeCTBEHHO-HAYUYHON KapTHUHBI MUPA, POJIM XUMHUU B TTIO3HAHUU SIBIICHUI TIPUPOJIBI, B
dbopMUPOBaHUY MBIIUICHUS U KYJIBTYPhI TUYHOCTH, €€ (hYyHKIITMOHAITHHOM
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUISHUS MPAKTUUYECKUX 3a7a4 U DKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOHON Ccpeie;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUHN, KOTOpasi BKJIFOYAECT:
OCHOBOIIOJIAraoIIKNe MOHITUS (XUMUYECKUHN JIEMEHT, aTOM, JJICKTPOHHAsT 000JI09Ka
aToMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKAasl CBA3b,
CTpyKTypHas ¢popmyna (pa3BEpHyTasi U COKpall€HHasi ), MOJIb, MOJISIPHASI Macca,
MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHANIbHAS TPYIINa, pauKal,
U30MEPHs], U30MEPHI, TOMOJIOTUYECKHUH PsJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA U
a30TcoJiepKalllie COeAMHEHHS, MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHNUS ); TEOPUH U 3aKOHBI (TEOpUS CTPOCHHUS
opranndeckux Bemects A. M. ByTiepoBa, 3aKkoH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3bIK XUMHH; MUPOBO33PEHUECKHE 3HAHUS,
JeXKaIue B OCHOBE TOHUMAHUS IPUUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akToNOrNYEeCKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOTYyUYEHNUU U O€30IacCHOM
MCIIOJIb30BaHUM BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON
TESITEIbHOCTH YEJI0OBEKa,

c(hOpMHUPOBAHHOCTh YMEHHH BBISBISATH XapaKTEPHBIC MPU3HAKU TTOHITHUH,
YCTaHaBIIUBATh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE MTOHATHS TIPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM MCIIOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJIsI
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOM ) (OpMYIT
OpraHUYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKUid, U3rOTaBIUBATh MOJEIN
MOJIEKYJ OPraHUYECKUX BEIIECTB ISl MJUTIOCTPALMA KX XUMUYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIWBATH MPUHAIIICKHOCTH H3YICHHBIX
OpPraHMYECKUX BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONPENEeIEHHOMY KIIacCy/TpyIITe
coeiMHEeHUH (YTrieBOJOPO/IbI, KUCIOPO/ U a30TCOIEpKALIUE COSTUHEHHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS), JaBaTh UM Ha3BaHUS 110 CUCTEMAaTUYECKON
nomenknatype (IUPAC), a Takke mpuBOIUTH TPUBHATBHBIC Ha3BAHUS OT/ICIIBHBIX
OpraHUYECKUX BEIIECTB (ITUJIEH, IPOIMUIICH, allETUIICH, STHUJICHTJIUKOJb, TJIUIEPHH,



¢denoin, hopmanbaeru, aueTaabAerul, MypaBbHUHAsI KUCIO0TA, YKCYCHAs! KUCIIOTA,
OJIEMHOBAsl KMCIIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, (PpyKTO3a, Kpaxmall,
1IEJITI0JI03a, TJIUIIHH);

c(OpMHUPOBAHHOCTh YMEHHUSI ONPEAEIIATHh BUAbl XUMHUUECKOU CBSI3U B
OpraHUYeCKUX COCAMHEHUSAX (OAMHAPHBIE U KPaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTh MOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux Bemiects A. M. Bytneposa 115t 00bsiICHEHUS 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAaHEHHUS MACChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAaB, CTPOEHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX NPEICTABUTENEHN PA3IUYHBIX KIACCOB
OpraHMYecKUX BellecTB (MeTaH, 3TaH, 3TUJIEH, MPONWIEH, alleTuieH, OyTaauen-1,3,
MeTunOyTaaues-1,3, 6eH3051, MEeTaHOJ, 3TaHOJ, STUICHTIUKOIb, TITULEPHUH, (PeHo,
aneTaableru, MypaBbuHas U YKCyCHasl KUCJIOTHI, TVIFOKO3a, Kpaxmal, [eJUTI0II03a,
AMUHOYKCYCHasl KUCJIOTa), WITIOCTPUPOBATH T€HETUYECKYIO CBA3b MEXAY HUMU
YPaBHEHUSMU COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI C UCIIOJIB30BAHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKHU YTIEBOAOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN T'a3, YToJib), CIOCOOBI UX MEPEPAOOTKHU U MPAKTHIECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIUUCICHUS IO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA UCXOITHOTO BEIIECTBA MJIU MPOAYKTa
peakiyu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB
WJIH MPOJIYKTOB PEAKIINN);

c(hopMHUPOBAaHHOCTh YMEHHM BIaJICTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOaX
Hay4YHOT'O IO3HAHUS, UCIIOJIB3YEMbBIX B XMMHUHU IIPU U3YUYECHUU BEIIECTB U XUMUYECKUX
ABJIeHU (HA0III0IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE ), UCIIOIH30BAThH
CHUCTEMHBIEC XUMUYECKUE 3HAHUS JUISI IPUHSTUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX
CUTYalLMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM,;

c(OpMUPOBAHHOCTh YMEHHM COOJII0IaTh MPaBUIIa MMOJIb30BAHUS XUMHUUECKON
Nocy10i 1 1abopaTopHBIM 000PYIOBaHUEM, a TAKXKE MTPAaBHUIIAa OOPAILIEHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU 1O BBIMOJIHEHUIO JAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH MJIaHUPOBATH U BBHIOIHATH XUMUYECKUI
HKCIIEPUMEHT (MPEBpPALIEHUS OPraHUYECKUX BEIIECTB IIPU HarpeBaHUM, MOIYyUEHHUE
JTUJIEHA U U3YYEHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINHA OPTAHUYECKHUX BEILECTB,
JeHaTypauus OENIKOB PU HarpeBaHUM, [IBETHbIE PEAKIIMH OEJIKOB) B COOTBETCTBHUHU C
MpaBUJIAMU TEXHUKU O€30MMaCHOCTH NP OOpaIeHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000py1I0BaHUEM, MPEACTABIATE PE3YIbTATHl XUMUYECKOTO IKCIIEPUMEHTa B (hopme
3aMKMCH YPABHEHUIN COOTBETCTBYIOIIUX PEAKUUN U (POPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;



c(OpMHUPOBAHHOCTh YMEHHUI KPUTHUECKH AaHAIU3UPOBATH XUMUYECKYIO
MH(pOpMAIHIO, TOJYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTBAa MACCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUIIa SKOJIOTHYECKU
LI€J1€CO00PA3HOr0 MOBEAECHUS B OBITY U TPYJOBOM AEATEIBHOCTH B LIENIAX COXPAHEHUS
CBOETO 370POBbs U OKPYIKAIOLICH IPUPOJIHOU CPebl, OCO3HABATH ONIACHOCTh
BO3JEHUCTBUS HA KUBBIE OPraHU3MBbI OIPEIECIEHHBIX OPTaHUYECKUX BEILIECTB, IOHUMAs
cmbici nokasarens [1IK, mosicHATs Ha mpuMepax cnocoObl YMEHBIIEHUS U
IIPEIOTBPALLICHUS UX BPEAHOTO BO3AEUCTBUSA HA OPraHU3M YEJIOBEKA;

JUTsl O0Y4aIOIUXCs C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JJOCTYITHBIX METO/1aX MO3HAHHUS BEILIECTB U
XUMHUYECKUX SIBJICHUM;

IUIA CENBIX U CIa00BUAALIMX 00YYAIOIIUXCS: YMEHUE UCTIOIb30BaTh PElbePHO-
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns ans 3anucu XuMudeckux GopmMmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHudeckasi XUMUsH
OTpaXKaroT:

c(hOopMUPOBAHHOCTD MPECTABICHUI: 0 XUMUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUM SIBJICHUU MPUPO/IbI, B
dbopMUPOBaHUY MBITIUICHUS U KYJIBTYPhI TUYHOCTH, €€ ()YHKITMOHATHHOM
IPaMOTHOCTH, HEOOXOAMMOM JIJIs pelIeHUsI IPAKTUUYECKUX 3a71a4 U IKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM CpeJIe;

BJIAJICHUE CUCTEMON XMMHYECKHUX 3HAHUM, KOTOPAsl BKIIFOYAET:
OCHOBOIIOJIATAIONIHME MOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, H30ToII, S-, P-, d-
AIEKTPOHHBIC OPOUTATIN ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIbHOCTh, CTETICHb OKUCIICHHUSI, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAsI, METAJNIMYECKasi, BOJOPOJIHAS ), KpUCTAJUIMYECKash pelIéTKa,
TUMBI XUMHUYECKUX PEAKIIUNA, PACTBOP, SJIEKTPOIUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIUTHYECKAS JUCCOIUALMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON PEeaKIINU, XUMUUYECKOE PAaBHOBECHUE); TEOPHUU U 3aKOHBI (TEOPUS
AJIEKTPOJIMTHYECKON TUCCONMAINM, Iiepruoandeckuit 3akoH 1. 1. Menaeneesa, 3akoH
COXpaHEHUSI MACChl BENIECTB, 3aKOH COXPAHEHUS U MTPEBPAICHUS SHEPTUH TTPU
XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUMN SI3bIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHMUS, JIC)KAIME B OCHOBE IOHUMAaHUS IPUYUHHOCTHU H
CUCTEMHOCTH XUMHYCCKUX SBJICHUH, (PaKTOJOTHIECCKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUHU U 0€30MaCHOM UCIOJb30BAaHUN BaXKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIIBHOCTH YEIOBEKA;

c(hopMHUPOBAHHOCTH YMEHHH BBIABIATH XapaKTePHbIC MPU3HAKHA TOHSATHM,
YCTaHABJIMBATh UX B3aMMOCBA3b, UCIIOJB30BATh COOTBETCTBYIOIINE OHITHS TIPU
ONMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX PEBPAIICHU;



c(OpMHPOBAHHOCTh YMEHHI HCIOIb30BATh XUMUYECKYIO CUMBOJIUKY JJIs
COCTaBJIeHUs (POPMYIJI BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKLIUM,
cuctematnueckyro HomeHknatypy (IUPAC) u TpuBnaibHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIN a3, yrIEKUCIBIA ra3, aMMHaK, raéHas u3BeCTh,
Herami€Hasi U3BeCTb, TUThEBAs COJa, MUPUT U JAPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHI ONpPEAENIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHUECKOU CBS3U
(xoBaJIeHTHAsl, HOHHAs, METAJUIMYECKasi, BOJIOPOHAsS) B COEIMHEHUSX, THII
KPUCTANIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA (aTOMHAas1, MOJIEKYJIsipHas,
MOHHAsI, METAJUTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHMN;

c(OpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBY K OINpPEACIEHHOMY KiIacCy/TpyIine COeAMHEHHH (IpoCThie
BEIIECTBA — METAJUIbI U HEMETAJIbI, OKCHJIbl, OCHOBAHHUS, KUCJIOThI, aM(pOTepHbIE
TUIPOKCHUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHI paCKpbIBATh CMBICH Mepruoandeckoro 3akona Jl. 1.
MenpeneeBa 1 I€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO U
IPOrHOCTUYECKYIO (PYHKITNH;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPU30BATh AIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKHUX 31eMeHTOB 1—4 nepronos Ileproandeckoil CHCTEMBI XUMHUYECKUX
anemenToB /. V1. MenzeneeBa, HCNONB3Ysl TIOHSTHUS «S-, P-, d-DJIEKTPOHHBIE
opOUTaIN», «IHEPreTHUECKUE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX JIEMEHTOB U UX COCIMHEHHH 10 IEPUOJAM U TpyIIam
[Tepunoanueckoii cucteMbl Xumudeckux 3nemenToB . 1. Menaeneena,;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOLIUE XUMUUECKHE
CBOICTBA HEOPraHUYECKUX BEIIECTB PA3JINYHBIX KJIACCOB, IIOATBEPKAATH
CYILIECTBOBAHHE F€HETUYECKOM CBSI3M MEKly HEOPTaHUYECKUMU BELIECTBAMU C
NOMOUIBIO0 YPAaBHEHUI COOTBETCTBYIOINX XUMHUECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHSI KJIaCCU(PUIIMPOBATH XUMUUECKHUE PEAKIIUH 110
pa3IUYHBIM [TPU3HAKaM (YHCIY U COCTaBY pPEearupyrollnux BEIIECTB, TEINIOBOMY
s ekTy peakum, N3MEHEHUIO CTETICHEH OKHCIICHHS JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTABIISATh YPaBHEHUS PEAKIMI pa3IUYHbBIX TUIIOB,
MOJIHBIE U COKpAIIEHHbIE YPaBHEHHsI peakLUii HOHHOTO OOMEHA, YUUThIBasi yCIOBHUS,
IIPU KOTOPBIX 3TH PEAKLIMHU UAYT A0 KOHLA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKILIUHU, TTOATBEPKAAIOIINE
KAueCTBEHHBIN COCTAB Pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATH CYIIIHOCTh OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI OCPEACTBOM COCTABIIEHHUS 3JIEKTPOHHOIO OanaHca
ATHUX PEaKIUM;



c(hOpMUPOBAHHOCTh YMEHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKIuu OT Pa3IMUHbIX (PAKTOPOB; XapaKTEP CMEIIECHUSI XUMHUUYECKOTO PABHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3naeicTBus (npunnun Jle [llaTense);

c(hopMUPOBAHHOCTh YMEHUI XapaKTEepU30BaTh XUMUYECKHUE MPOIECCHI, JIeKAIIHIE
B OCHOBE MTPOMBIIJIEHHOTO MOJYY€HUS CEPHOM KUCIOThI, aMMHAKa, a TAK¥Ke
c(OpMHPOBAHHOCTH MPEACTABICHUN 00 OOIIKMX HAYYHBIX TPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;
c(hOpMUPOBAHHOCTh YMEHUI MIPOBOJIUTH BBHIYUCICHUS C UCIIOIb30BAaHUEM MOHATHS
«MaccoBas JI0JIs BEIIeCTBa B PACTBOPE», OOBEMHBIX OTHOILICHHH Ta30B MPU
XUMUYECKUX PEaKIUAX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU
BEIIECTB, TEIIOBOTO 3(P(eKTa peakiiuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTHUH;
c(hOpMUPOBAHHOCTh YMEHUM COOJII0IaTh MpaBUIa MOJb30BAHUS XUMHUYECKON MOCYA0M
U 1ab0paTOpHBIM 000PYIOBAHUEM, a TAK)KE MPaBHIa OOpaICHUs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKITUSMHU TIO BBIMTOJHECHHUIO Ja00PATOPHBIX XUMUUECKUX
OTIBITOB;
c(hOpMHUPOBAHHOCTb YMEHHI TUIAHUPOBATH U BBITIOTHATh XUMUUECKUN IKCTIEPUMEHT
(pa3nokeHne MepoKCcHIa BOJOPOia B MPUCYTCTBUH KaTaau3aTopa, OnpeacicHue
Cpeabl pacTBOPOB BELIECTB C OMOILBK) YHUBEPCATIBHOTO UHANKATOPA, BIUSHUE
pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUECKOM peaklu, peakiiii HOHHOTO 0OMeHa,
KayeCTBEHHbIE peaKIny Ha cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHSI, PEILICHHE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMaM «MeTabl» 1
«Hemetanmb») B COOTBETCTBHH C NMPABUIIAMU TEXHUKU O€30MaCHOCTH MPHU OOpaIICHUH
C BEIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAHUEM, MPECTABIATH PE3yIbTAThI
XUMHYECKOTO dKCIIEpUMEHTa B (hOpMe 3aITUCH YPaBHEHUN COOTBETCTBYIOIIMX PEAKIIUN
1 GOpMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJbTATOB;
c(hOpMHPOBAHHOCTh YMEHUM KPUTHUECKH aHATU3UPOBATh XUMUYECKYIO HH(OpMaIuio,
MOJIy4aE€MYIO U3 Pa3HbIX UCTOYHUKOB (Cpe/ICTBa MACCOBOM KOMMYHUKalK, THTEpHET
H IPYTHX);
c(hOpMHPOBAHHOCTH YMEHHUM COOIOAATH MPAaBUIIA YKOJIOTHYECKH IEIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JIEATEIIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 310POBbS U
OKPY’KAIOIIEH MPUPOJHOM CPEAbl, 0CO3HABATh ONACHOCTHh BO3JACUCTBUS HA KUBBIC
OpraHu3Mbl ONPENEIEHHBIX BEIIECTB, MIOHUMAas cMbIci nokasarens [IJIK, mosacuars Ha
puMepax crnocoObl YMEHBIIEHUS U IPEIOTBPAILIEHHS X BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M 4YeJOBEKa;
JU1s1 00yYarolMXCsl ¢ OFPAHUYEHHBIMU BO3MOKHOCTAMHU 3/I0POBBS: YMEHHE TPUMEHSITh
3HaHUS1 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHMS BELIECTB U XUMHYECKUX
SIBJICHUI;
JUISL CJIETNBIX U CA00BUIASIIMX O0YYAIOIIUXCS: YMEHUE UCIOIb30BATh PEbePHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu xuMuyeckux Gopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne ii/m Hauvenoattite pasie:105 u Tem Kontposabusie | IlpakTuueckue | (uuppoBbIe)
porpamMmmel Beero padoThbI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nes 1. Teoperudyeckue 0OCHOBbI OPraHu4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
2.1 [IpenenbHbIE YrI€eBOIOPOAbI — aIKaHbI 2
59 HenpenenbHble yrieBoa0pOIbI: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4eCcKHe yriaeBO0POIbI 2
54 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 3 1
UX mepepadoTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3¢ups
3.3 VraeBoanl 3 1
Hroro no paszneny 13

Pa3nen 4. Asorconepikamue OpraHu4ecKue cCoeJuHeHUs




4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Uroro mo paznueny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI (uudposbie)
Bcero Konrpoabubie | IlpakTuyeckue
o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XMMHUYECKUX 2JIEMEHTOB 3
. N. MenneneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BEIECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus
2.1 Mertanibl
2.2 Hemeranms 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKHUX BEIIECTB
Hroro mo pazgeny 17
Paznen 3. XuMus 1 ;KU3HL
3.1 XUMUS U )KU3HB 4
Utoro no pazneny 4
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KosnuyectBo 4yacos 1 DJIEeKTPOHHbIE
0 ara
Tema ypoka uudposbie
n/m Bcero Kontpoabubie | IlpakTuyeckue | H3yUeHHs
o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
IIpenmeT opranndeckom XuMuH, eé
1 P P \ 1 05.09.
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHHst OpraHU4eCKUX
2 coenuHenuii A. M. Byrneposa, eé 1 12.09
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHnueckux BemiecTB. Homenkinatypa 1 19.09
(cuctemarnyeckas) U TPUBHAJIbHBIE '
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE,
4 . 1 26.09
TOMOJIOTHUECKUHN Psifl
Mertan u 3TaH — npocTeume
5 1 03.10
MIPE/ICTaBUTEIH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 10.10
DTWIEH U MPONUJIEH — MPOCTEUIINE
7 1 17.10
MIPE/ICTaBUTENH aJTKEHOB
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 P P ¢ oA 1 1 24.10
ATHJIEHA U U3y4YEHHE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1 07.11
CUHTETHYECKOTO KayuyKa ¥ pe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHMH,
10 TOMOJIOTUYECKHH psijl. ALETUIIEH — 1 14.11
MPOCTEHIIHIA TPEICTABUTENh aJTKHHOB
11 Brruncnenus o ypaBHEHUIO XUMHUYECKON 1 21.11




peaknuu

Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTB

12 28.11
apeHOB

13 ['enernueckas cBs3b YIi€BOAOPOIOB, 05.12
MIPUHAIEKALIUX K Pa3IMYHbIM KilaccaM '
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U MOIYTHBIE HEPTSIHBIE 12.12
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:

15 MIPUPOIHBIN Ia3 U NOMYTHHIE HEPTSIHBIE 19.12
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu

16 KonTtponpHas padoTa mo pasaery 26,12
«YTIE€BOIOPOIBD» '

17 [IpenenbHbIE 0JHOATOMHBIE CITUPTHI: 09.01
METaHOoJ U 3TaHoi. BogopoaHas cBs3b '
MHOroaToMHbI€ CIIUPTHI: ATUJIEHITIUKOJIb U

18 16.01
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIIBL, (PU3HYECKHE 23.01
U XUMHUYECKUE CBONCTBA, IPUMEHEHHE '
Anpaeruapl: GopmManbAerua u

20 30.01
areranbJeruy. AeToH

21 O/HOOCHOBHBIE ITpe/ieNIbHbIE KApOOHOBBIE 06.02
KUCJIOTBI: MypaBbUHAs U YKCYCHasI '
[IpakTuueckas pabota Ne 2. «CBoiicTBa

22 . 13.02
pacTBOpa yKCYCHOM KUCIIOTBI»
CreapuHOBast U OJIEMHOBAsI KMCIIOTHI, KaK

23 MPEICTaBUTENIN BBICHIMX KapOOHOBBIX 20.02
KUCIIOT
MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX

24 . 27.02
KHCJIOT, UX MOIOLIEE JIEHCTBUE

25 CrnoxHble 3(hupbl KaK TPOU3BOIHbIE 05.03




KapOOHOBBIX KUCIOT. [ MPOIIH3 CII0KHBIX
3¢upoB

JKupsr: runposns, npuMeHeHue,

26 1 12.03
OMOJIOTHYECKAsT POJIb KHUPOB
VYTrneBobl: cocTaB, Kiaccu(uKaIus.

27 Baxwueline npeacTaBuTeNn: IiI0K03a, 1 19.03
¢bpykTO3a, caxapo3a

08 Kpaxmai u 11emron03a Kak IprupoTHbIe 1 02.04
MOJIUMEPBI
KonTtponbHas padoTa mo pasaerny

29 «Kucmopocoieprkarine opraHHIecKie 1 10.04
COCITUHEHUS)

30 AMWHBI: METHUJIAMUH U aHWJIHH 1 16.04
AMHHOKHCIIOTHI Kak aM(pOTEpHbIE

31 OpraHUYECKHUE COCTUHEHUS, UX 1 23.04
onosornveckoe 3HaueHue. [lenrumpr

32 benku xak mpupoiHbIe 1 30.04
BBICOKOMOJICKYIISIPHBIE COCHMHEHUS
OCHOBHBIC TIOHSTHS] XUMHHU

33 o 1 07.05
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH
OCHOBHBIEC METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 14.05
[TmacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 1O 34

ITPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaius aToMOB

08.09

[Tepuonnueckuii 3akoH u I[lepuoanueckas
cucTeMa XMMHYEeCKuX 3yemeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

16.09

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH TI0
rpynmnam M rnepuojaM. 3HaueHue
MEPUOIUUYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux 3aeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

22.09

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b

29.09

BanenTHOCTS. BHCKTpOOTpI/II_[aTCJII)HOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

06.10

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHEBIE U KOJUIOUIHBIE pacTBOPLI.
MaccoBas [0 BellecTBa B pacTBOpC

13.10

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHMYECKHUX coeqUHEHNN. ['eneTnyeckas

20.10




CBs3b HCOPraHMYCCKUX BCIICCTB, PA3JIMIHBIX
KJ1aCCOB

Knaccugukamms XuMHUECKUX peaknii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHNS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

27.10

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10.11

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

17.11

11

DnekTpoauTHIeckas qucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OpraHMYECKUX U HEOPTraHMYECKUX BEIIECTB

24.11

12

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacmiaBoB U pacTBOPOB COJiei

01.12

13

KoutponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

08.12

14

Mertaiuisl, uxX moJyioskenue B [lepuoauueckoit
CUCTEME XMMHUYECKUX d1eMenToB JI. M.
MemneneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. Obmue puznvyeckue cBoMCTBa
METAJIJIOB

15.12

15

CrnnaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKCHUH METauIoB

22.12

16

XMUMHYECKHE CBOMCTBA Ba)KHEUIIINX

29.12




METAJUIOB (HAaTpUH, Kalui, KaJblui, Maraui,
IIOMHUHMI) U UX COEITMHEHUI

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
coeqUHEHNN

12.01

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKejae3a U UX
CcoeqUHEHNN

19.01

19

[IpaxTnueckas padota Ne 2. "Pemienue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamib»"

26.01

20

HeMeTaJ'IJ'II)I, X ITIOJIOKCHHUC B
[Tepronnueckoi cucteMe XUMUYECKUX
anemenToB J[. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

02.02

21

®uU3NYECKUE CBOMCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIopoa, cepsl, hochopa u yriaepoaa)

09.02

22

XHUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPhI U UX
COEeIUHEHNN

16.02

23

XUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEeqUHEHNN

01.03

24

XHUMHUYECKUE CBOMCTBA YIiIepo/ia, KpEMHUS U
HUX COEIUHEHUIN

07.03

25

[IpuMeHeHre BaXKHEHIIIMX HEMETAIOB U UX
COEqUHEHNN

15.03

26

O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
teMe «Hemerannery. Berancinenus mo
YPaBHEHUSM XUMHUYECKUX PEaKIuil U
TEPMOXUMHYECKHE PACUETHI

22.03

27

IIpaktuyeckas pabora Ne 3. «Pemenune

05.04




IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"HemeTtamisr"»

KonTpomnsHas padorta o Temam «MeTaib

28 1 12.04
u «HemeTamisi»

29 Heopranndeckue u opraHMuecKrue KUCIOTHI. 1 19.04
Heopranudeckue u opraHmdecKue OCHOBAHUS
AmboTepHbIC HEOPTaHUYECKHE U
opraHuyeckue coenuHeHus. [ eHeTnueckas

30 1 26.04
CBSI3b HCOPraHUYECKHUX M OPTAaHUICCKUX
BEIIECTB
Ponb xuMuu B 00ecIieueHUH SKOJIOTHIECKOM,

31 SHEpPreTUYecKOoi U MUIEBOM 0e30MacHOCTH, 1 03.05
Pa3BUTHH MEUIIHHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MIPUHIIATIAX TTPOMBITIICHHOTO TTOTYYCHHS 1 10.05
Ba)KHEHIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 14.05

34 XUMHS U 3J0pPOBbE YECIIOBEKA 17.05

OBLHIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., AkuioHepHOe 00111€CTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

E.A. Epemun «Xumust [U1sl IKOJBHUKOB CTAPIIMX KJIACCOB U MOCTYNAIOIIUX B
BY3bI»

["abpuensn O.C.» Pabouas Terpagps o Xumuu

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

INa6puensa O.C. « Metoandeckoe ocodue miist yuutenss Xumus 10-11 kmace»
INa6puensna O.C., OctpoymoB N.I'. « HacTonbHas KHUTA YIUTENS»

INa6puensna O.C., Bockoboitankosa W.I1. « Xumus B Tectax 3agadyax u
YIPAKHEHUSIX)

KonTpoasHbie 1 mpoBepouHbie paboThl K yueOHuky ["abpuensna O.C. « Xumus
10-11»

JIupun P.A. « Jlunaktudyeckue matepuaisl ( Pemenue 3agau»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

bubaunoreka IOK https://m.edsoo.ru/00adb33c, https://m.edsoo.ru/00ael750

https://m.edso00.ru/00ae4270



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae4270




