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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XUMHUM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 oOpazoBanuu B Poccuiickoit Deneparumn»,
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUs (enepaabHON 00pa30BaTENbHONW MPOTpaMMbl CPeAHEro oOIero
obpazoBanus (POII COO), mpencraBieHHBIX B DenepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konnenuuu npenogaBanust yaeOHOTO mpeamera « XUMus» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit denepanuu, peanu3yloUMX OCHOBHBIE 00pa30BaTElIbHBbIE MPOrPAMMBI, H
OCHOBHBIX NoJIOKeHHI «Ctparerun pazButus Bocnutanus B Poccuiickoit @eneparnmu Ha nepuon no 2025
roga» (Pacnopspkenue IIpaButensctea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJIXO/JOB K pa3pabOTKE MpOrpamMMbl MO XHMHUH, K OINpPEIeNICHHIO OOIIel cTpaTreruu
00y4eHHs, BOCIIUTAHUS U PA3BUTHS 00yUarOIIUXCS CPeICTBAMH yueOHOTO nipeamera «Xumus» gt 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyaidbHble monoxenus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNie, COAep)KaHus, pe3yabTaToB OOydeHHs M TpeOOBaHMH K YpPOBHIO
MIOJITOTOBKH BBITYCKHHKOB.

Xumudeckoe oOpa3oBaHME, IMOJTYy4aeMO€ BBITYCKHUKAMHU 00111€00pa30BaTeIbHON OpTraHU3alIliy,
SBIISIETCSI HEOTHEMIIEMOM 4acThi0 X 00pa3oBaHHOCTH. OHO CITYKHT 3aBEPIIAIOIIAM 3TArlOM pealn3aIiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX IEIOCTHON CHUCTeMe
XAMUYECKOTO 00pa3oBaHUs. DTH IEHHOCTH KacaroTCs IMO3HAHHWS 3aKOHOB TPUPOABI, (OPMHPOBAHUS
MHUPOBO33PEHHUSI U OOIIEH KYyIbTYphl YEIIOBEKAa, a TAKXKE JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0OPOBBIO M IPUPOIHOM cpene. Peanmmzyercst xummaeckoe 00pa3oBaHne 00ydaroNInXcst HA YpOBHE
cpeaHero o0mero o0pa3oBaHMs CPEICTBAMH yIeOHOTO MpeaMeTa « XUMUs», CoAepKaHue U TOCTPOCHUE
KOTOPOTO OTpENeNIeHbl B MPOrpaMMe 10 XUMHUHU C YUETOM CHENU(PHUKH HAYKH XUMHH, ©€ 3HAYCHUS B
MO3HAHWHU TIPUPOJBI i B MaTEPUATBHOM KU3HU OOIIECTBA, a TAKKE C YIETOM OOIIUX IeJIel ¥ PHHIIUIIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeIHEro odmiero oOpaszoBaHus B Poccuiickoi
denepanuu.

XUMHS Kak D3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIPaeT OcCoOyl0 poJib B COBPEMEHHOM
[IUBWIM3AIIMY, B CO3JaHUM HOBOW 0a3bl MaTepualibHOW KyabTypbl. OHa BHOCHT CBOM BKJIaJ B
(GopMUpOBaHHE PAIMOHAIBHOTO HAY4YHOTO MBIIUIEHUS, B CO3/IaHHE LEJIOCTHOIO MpEACTaBIeHUs 00
OKpYXaloIlleM MHUpPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKa, KOTOpoe (popMUpyeTcss B XUMUU Ha OCHOBE
MIOHMMAaHUS BEIECTBEHHOTO COCTAaBAa OKPYXKAIOLIEr0 MHUpA, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHHEM
BEIIECTB, MX CBOMCTBAMH U BO3MO>KHBIMH 00J1aCTAMH NPUMEHEHUSL.

TecHo B3auMOJENCTBYs € JPYrUMH €CTECTBEHHBIMU HAayKaMH, XUMUS CTajla HEOThEMJIEMOM YacThbIO
MHUPOBOH KyJIbTYpbl, HEOOXOJMMBIM YCIIOBUEM YCIIEIIHOTO TPyJAa M *KM3HHM KaXKJOro 4jieHa OOIlecTBa.
CoBpeMeHHas XUMUS Kak HayKa CO3M1aTelIbHasl, Kak HayKa BBICOKMX T€XHOJIOTHI HalpaBiieHa Ha peleHne
rJ100aJIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEIOBEYECTBA — ChIPHEBOM, YHEPreTUUECKOM, MHUILEBOM,
9KOJIOTUYECKOI 0€3011aCHOCTH U OXPaHBbI 3/10POBBbSL.

B cootBercTBMM ¢ OOUMMHU LENSIMU U IPUHIUIIAMU CPEIHEro oOLiero o0pa3oBaHUs COAEpIKaHUE
npeameta «Xumus» (10-11 kmaccwl, 6a30BbIii YPOBEHD U3Y4EHHsI) OPUEHTHPOBAHO PECHUMYIIIECTBCHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYaIOLIUXCS, HEOOXOAUMYIO UM JJIsi BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKHM3Hb COLMYyMa, MPOJOJDKEHUS OOpa3oBaHUS B PA3JIMUHBIX
001acTsaX, He CBA3aHHBIX HEMIOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu npeaMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMHsS» U
«O01as ¥ HeopraHudeckas XUuMUs», OCHOBHbIM KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI
0a30B0il HayKu: crcTeMa 3HaHUH M0 HEOPraHWYECKON XMMMH (C BKIIIOUEHUEM 3HAHUH U3 00IIel XUMUM) U
opranudeckoil xumun. PopMHpOBaHUE JaHHOW CUCTEMBI 3HAHUN NIPU W3YyYEHHUHM NpeMeTa oOecreunBaeT
BO3MO’KHOCTh PACCMOTPEHHUS BCETO MHOI000pa3usi BEIIECTB HAa OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPHA
XUMUH.

CtpykTypa cozaepkaHusi KypcoB — «Opranuueckas XuMus» U «OOIIas 1 HeopraHuveckass XuMus»
copMHpOBaHa B MPOrpaMMe 10 XMMUHU HAa OCHOBE CUCTEMHOTI'0 IO1X0/1a K U3y4EeHHUI0 y4eOHOTro MaTepuaa
1 oOyCIIOBJI€HAa HCTOPHYECKHM OOOCHOBAHHBIM DPa3BUTHEM 3HAHHM Ha OMNpPEAeNEHHBIX TEOPEeTHYECKHX
ypoBHsX. Tak, B Kypce OpraHM4ecKOid XMMHHU BEIIEeCTBA PAacCMAaTPUBAIOTCA HAa YPOBHE KIIACCHMUYECKOU
TEOPUH CTPOEHHSI OPTaHMYECKUX COEIMHEHMH, a TaKkKe Ha YPOBHE CTEPEOXMMUYECKUX M DIEKTPOHHBIX
MpEeJCTaBICHUN O CTpOeHUH BellecTB. CBelleHHs 00 U3y4aeMbIX B Kypce BEIIeCTBaX JAal0TCs B Pa3BUTUU —
OT YIJIEBOJOPOIOB A0 CIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIUHEHUH. B Kypce opraHMueckoil XUMUU
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHbIE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs NEepBOHAYAIbHBIC



MPEJCTABICHUA O XUMUYECKOH CBS3M, KIACCH(PHUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWMCTB
BELIECTB OT UX CTPOEHUS, O XUMUUECKOHN PEaKLIMH.

[To1 HOBBIM YI7IOM 3peHHS B IpeIMeTe «XUMUs» 6a30BOr0 YPOBHS pacCMaTPUBAETCs M3yYEHHBINA Ha
YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsA TEOPETHUYECKH MaTepual W (PakToJIOTMYeCKHue CBEICHUS O
BEIIECTBAX U XMMHUYECKOH peakiuu. Tak, B 4yaCTHOCTH, B Kypce «OOmas u HeopraHHYecKas XUMHDY
o0Oy4aromuMcsi TPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE IEPHOAMYECKOTO 3aKOHA C
00IIETEOPETUYECKUX U METOI0JIOTUIECKUX MO3UIMHN, TITy0kKe MOHITh HICTOPUYECKOE N3MEHEHHE (DYHKUUIH
ATOTO 3aKOHA — OT 0000IIaroIIeH 10 0OBACHSIOMIEH 1 TPOTHOZUPYIOIEH.

Enunnas cucrema 3HaHMM O B@XHEWIIMX BENIECTBAX, HMX COCTaBE, CTPOCHUHU, CBOMCTBAX H
NPUMEHEHHH, a TAaKKe O XHUMHUYECKMX PEAKIUAX, MX CYIIHOCTH W 3aKOHOMEPHOCTAX MPOTEKaHUS
nomnosHsieTces B Kypcax 10 u 11 ximaccoB sneMeHTaMu COAEpKaHUsl, UMEIOIUMH KYJIbTYpPOJIOTHIECKU 1
MIPUKIIAIHOM XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT MIOHUMAaHMIO B3aUMOCBS3H XUMUHU C APYTUMU HayKaMu,
pPacKpbIBalOT €€ poJib B II03HABATEIbHOW M MPAKTUUYECKON MAEATEIbHOCTU YEJIOBEKa, CIHOCOOCTBYIOT
BOCIIMTAaHHUIO YBOKEHUS K IPOIIECCY TBOPUYECTBA B OOJIACTH TEOPHHU U MPAKTHUECKUX MPUIIOKECHUN XUMUH,
MOMOTAIOT BBHIMYCKHUKY OPWUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX TpoOieMax,
CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICITUBATh MH(POPMALIUIO U TIPUMEHSITH €€ sl IOTIOJTHEHHSI 3HAHHH,
pElIeHNs MHTEJUIEKTYalbHBIX U 3KCIIEPUMEHTAIbHBIX HMCCIIEI0BATENIbCKUX 3a/1ad. B menom coneprkanue
yueOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS H3YyYEHHUS OpPHUEHTHUPOBAHO Ha (opMmHpoBaHHE Y
oOyyarouuxcss MHPOBO33PEHUECKON OCHOBBI ISl TMOHUMaHUS (QUIOCO(PCKUX HAEH, TaKUX Kak:
MaTepHUaJbHOE €MHCTBO HEOPTraHMYECKOTO M OPraHUYecKOro MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEUIECTB
X COCTaBOM U CTPOEHHUEM, MO3HABAEMOCTb MPUPOJHBIX SBJICHUM MYTEM HKCHEPUMEHTa U pPELIEHUs
MPOTHBOPEUUI MEKIY HOBBIMH (PaKTaMU U TEOPETUIECKUMH MPEIIOCHUTKAMH, OCO3HAHUE POJIM XHUMHUH B
PELICHUH 3KOJIOTUYECKUX MpoOiieM, a Takke MpoliaeM cOepexeHHs] SHEPreTHYeCKUX PECYpPCOB, CBHIPbS,
CO3[aHMsI HOBBIX TEXHOJIOTUH U MaTepUasoB.

B mnnane pemieHus 3agad BOCHUTAHMS, Pa3BUTUS U COIMAIM3alMK OOYdYaIOUIUXCS TMPUHSATHIE
MpOrpaMMON MO XUMHUHM TMOAXOJbl K OINPENeICHHUIO COACpXKaHHS W IOCTPOCHHUS IpeaMeTa
npeaycMaTpuBaroT GOpMUPOBAHNE YHUBEPCATbHBIX YUEOHBIX ACHCTBHIM, UMEIOMINX 0a30BO€ 3HAUECHUE [T
pa3IUYHBIX BHUOB JACSITEIBHOCTU: pEIIeHUs MpoOjeM, MOMCKa, aHaim3a W 00paboTKKM HH(OpMaInu,
HEOOXOUMBIX Ui MPUOOPETEHHs OIbITa MPAKTHUYECKOM U HUCCIIEOBATEIbCKON JeATeIbHOCTH,
3aHMMAaIOIel BaXKHOE€ MECTO B MO3HAHUU XUMUU.

B npakTuke npenojaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus, TaK U Ha ypOBHE
cpeaHero oouiero oopazoBaHus, MPHU ONPEAEICHUN COIACPKATEIBHON XapaKTEpPUCTUKU IIeJIel W3Y4eHUs
IpeaMeTa HarnpaBlIeHUEM MePBOCTENICHHOM 3HAUUMOCTH TPAAULIMOHHO MTPU3HAETCS POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTUYECKON IeATEIbHOCTH YeJI0BeKa
U Kak OJIHOTO M3 KOMIOHEHTOB MUPOBOU KyJabTypbl. C METOOMYECKONW TOYKU 3PEHUS TaKOM MOAXOJ K
OTIpeJIeNICHUIO 1IeJIel 3ydeHus MpeIMeTa SBISETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo NaHHOW TOYKE 3PEHUS IJIABHBIMHU IIENIIMU W3Yy4eHHUs MpenMera «XuMmush» Ha 0a30BOM
ypoBHe (10-11 ki1.) sIBISOTCS:
>  (GopMHUpOBaHHE CHUCTEMbl XMMHMUYECKUX 3HAHHH KaK BaKHEHIIEH COCTaBJISAIONICH eCTECTBEHHO-

HAyYHOU KapTHUHBI MHPA, B OCHOBE KOTOPOH JIeKAT KIIOUYEBbIE MOHITHS, (DYHIaMEHTaIbHbBIE 3aKOHBI

U TEOPUH XHMHUH, OCBOCHHE $S3bIKa HAYKH, YCBOGHHE M TOHHMAHHUE CYIIHOCTH JOCTYITHBIX

00001IeHNIT MUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJIGHHE C WCTOpUEH UuX pa3BUTUA H

CTaHOBJICHUS;
>  ¢dopMHUpOBaHUE U Pa3BUTHE MPEACTABICHUIN O HAYUYHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKUX

peakuuii, HeoOXOJUMBIX IS NPUOOPETeHHs YMEHHH OpHUEHTHPOBAaTbCS B MHpE BELIECTB U

XUMHUYECKUX SIBJICHHUM, UMEIOIUX MECTO B MMPUPOJE, B MPAKTHUECKON U MIOBCETHEBHOM KU3HU;
>  pa3BUTHE YMEHHUH M CIOCOOOB J[EATENBbHOCTH, CBSI3aHHBIX C HaOMIOfEHHMEM MU OObSICHEHUEM

XMMHUYECKOT0 IKCIIEPUMEHTA, COOII0IEHNEM MTpaBUil 0€30MacHOro 0OpalleH sl ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, cogepkarenpHasi XapakTepUCTHKa LIeJIel U 3a7]au U3ydeHus peIMeTa B Mporpamme
[0 XUMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMM NMPHOPUTETAMU B CHCTEME CPEIHETrO
oOmiero o6pazoBanus. CerojHsi B MpenoJaBaHUM XUMHUU B OOJBIICH CTENeHH OTHAETCs MpelrnoyTeHne
MPAKTUYECKOH KOMIIOHEHTE COJIepXKaHHs OOydeHHus, OPHEHTUPOBAHHON Ha IMOATOTOBKY BBIITYCKHUKA
o0mieo0pa3oBaTeNbHOM  OpraHu3aliy, BJIAJCIOIIEro He Ha0OpoM 3HaHWHA, a (YHKIHOHAJIHHON
IPaMOTHOCTBIO, TO €CTh CMOCOOaMU UM YMEHUSMU aKTHBHOTO TOJTYYECHHs 3HAHUN M MPUMEHEHHS UX B
peabHOM KU3HU [T pEIICHUS MPAKTUYECKUX 3a/ad.
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B cBsI3M ¢ 3TUM IIpH U3y4eHHUH MpeaMeTa « XUMUsD» TOMHUHHUPYIOIIee 3HaYeHUEe MPUOOPETAIOT TaKHe

[[eJTH U 33]1a4d, KaK:

»  ajanTanus OOy4alomMXCS K YCIOBUSIM JWHAMHYHO pPa3BUBAIOIIETOCS MHpa, (GopMHUpOBaHUE
UHTEJJIEKTYaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo00pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATCIIbHOMY TPHUHATUIO TPaMOTHBIX pemeHHﬁ B KOHKPCTHBIX JKH3HCHHBLIX CHUTyalUAX,
CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM;

> dbopMupoBaHHE Yy OOYYAIOIIMXCS KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIHIA), HWMEIOIINX
YHUBCPCAJIbHOC 3HAYCHHUC [JId Pa3IMYHbBIX BUAOB ACATCIBHOCTU: PCIICHUA HpO6JI€M, IIOHCKa,
aHaim3a ¥ 00paboTkM WHpOpPMAIHMK, HEOOXOMUMBIX IS MPHOOPETEHUS ONBITA JIEATSIHHOCTH,
KOTOpasA 3aHUMACT BaXHOC MCECTO B IIO3HAHUMM XHMHHU, a TaKXKEC JId OLCHKHU C HO3I/IIII/II‘/JI
IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUYECKUX MIPOIECCOB HAa OPTaHU3M
YeII0BEKA U IPUPOJIHYIO CPEY;

> Pa3BUTHUC TIO3HABATCIBHBIX HWHTCPCCOB, MHTCIICKTYAJIbHBIX HW TBOPYCCKUX criocoOHoOCTEN
oOyyarouuxcs: CIHOCOOHOCTH CaMOCTOSATEIbHO NpUOOpeTaTh HOBBIE 3HAHUS IO XUMHUU B
COOTBECTCTBUU C KU3HCHHBIMHU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBLIC I/IH(l)OpMaHI/IOHHI)IG
TEXHOJIOTUU JUIsl TIOMCKA U aHalu3a y4eOHON M Hay4YHO-NOMYJISpHON MH(OpMalUM XHUMHYECKOTO
COJICPIKAHUS,

> dbopMupoBaHHE U pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaO0JI0IaTEILHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOUMBI, B YaCTHOCTH,
IIpH INIAHUPOBAHUHN U IMTPOBEACHUHN XUMHUYCCKOTO SKCIICPUMCHTA,

»  BOCTIHTaHHWE y OOydarommMxcs YOekIEHHOCTH B T'yMaHHUCTUYECKOW HANpPaBICHHOCTH XUMHH, €€
BAXHOM pOJM B pEHIEHHH TJ00albHBIX NPOOJEeM palMOHaIbHOIO IPUPOIOTOIb30BaAHMS,
IMOMOJIHEHUSA OJHEPIreTUUYCCKUX PECYPCOB MW COXpPAaHCHUA TPHUPOJHOTO PaBHOBECHUA, OCO3HAHHA
HEO0OX0IUMOCTH OEpPEeKHOTO OTHOIICHHUS K IMPUPOJEC W CBOEMY 370POBBIO, a TaKXKe MPHUOOPETCHHS
OIIbITa HMCIIOJIB30BAHUA ITOJTYYCHHBIX 3HAHUU AJI0 NPUHATUSA TPaMOTHBIX peHIeHI/Iﬁ B CUTyalUAiX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyebHOM mutane cpeaHero oOmiero oopasoBaHus mpeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOJUT B
cocTaB MpeMeTHOH obnacT «EcTecTBeHHO-HAYYHBIE PEIMETHD.

OO6miee yucia0 4acoB, OTBEAEHHBIX U M3YYCHHUS XMMHUHU, HAa 0a30BOM ypOBHE CPEIHEro OOIIero
obpasoBanusi, cocranisier 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heaenmio), B 11 kimacce — 34 yvaca (1 uac

B HEJIETIIO).

COILEPKAHUE OBYUYEHMUA
10 KJIACC

OPI'AHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMHH

[IpenMer opraHuueckoil XMMUU: €€ BOSHMKHOBEHHE, PAa3BUTHE W 3HAYCHHE B MOJYYECHHH HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHHs] opraHndeckux coenuHeHuii A. M. byrneposa, e€ oCHOBHBIE
nosokeHust. CTpykTypHbie (popMyIbl opraHndeckux BeuiecTs. ['omonorus, uzomepusa. XuMuueckas CBsi3b
B OPraHMYECKHUX COCTUHEHHIX — OJMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o KkiaccupuKalMd OpraHUYecKuX BemlecTB. HoMmeHkiIaTypa OpraHudeckux
COeIMHEHUH (cucTeMaTHyecKas) W TpPUBHMAIbHBbIC Ha3BaHMs BaKHEHIIMX MPEICTaBUTENICH KIACCOB
OpPraHUYECKUX BEIIECTB.

OKcIepuMEHTaIbHbIE METOIbI M3YUYECHHUS BEIIECTB U UX MPEBPAIIEHUH: 03HaKOMIIEHHE ¢ 00pa3aMu
OpPraHMYECKUX BEIIECTB U MaTepHUallaMy Ha X OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILIECTB,
HaOJI0/IeHNEe U ONMCAHUE JEeMOHCTPAIMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHMYECKUX BELIECTB MpPU
HarpeBaHuu (TUIaBleHUE, 00YTTTMBaHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUM psii. MeTaH M 3TaH — NPOCTEUIINE MIPEACTABUTENH
aJIKaHOB: (PU3MUYECKHE U XUMHUECKUE CBOMCTBA (peaKIiy 3aMeIeHHs K TOPEHUs ), HAX0XKJICHUE B IPUPOJIE,
[IOJIy4E€HUE U TIPUMEHEHHUE.

ANKeHBI: COCTaB M CTPOEHHME, TOMOJIOTMUECKHUH psA. OTWIEH W MNPONWIEH — IPOCTEHIINe
MPEJICTABUTENIM  AJIKEHOB: (HU3WYECKHe U XHMHYECKHE CBOWCTBA (peakiuu THAPUPOBAHUS,
raJIOT€HUPOBAHMUS, THIPATAIIMH, OKUCIICHUS U TIOJUMEPU3AIINH), IOTyISHHE U IPUMEHEHHE.
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Anxanuensl: OyraaueH-1,3 u merunOyramuen-1,3: cTpoeHre, BaXHEUIINE XUMHUYECKHE CBONCTBA
(peakuus nonuMepusanun). [losyuyeHne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psii. ANETUICH — MPOCTEUIIHA
NPEJCTaBUTENIb aJKUHOB: COCTaB, CTPOCHHE, (U3NYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBaHUs, TaJJIOTEHUPOBAHUS, THpaTallui, TOPEHUs), IOIyYE€HUE U IPUMEHEHNUE.

Apenbl. beH3on: cocraB, CTpoeHHE, (QHU3UYECKHE U XUMHYECKHE CBOWCTBA (peakIuu
raJJOreHUPOBAHUS U HUTPOBAHUS ), IOJIyUYEHUE U IPUMEHEHUe. Tonyon: cocmas, cmpoenue, gusuyeckue u
Xumuyeckue ceoucmea (peakyuu 2al02eHUpo8aHusi U HUMPOBAHUS), NOJYyYeHue U NpuMeHeHue.
TokcuuHocTh apeHOB. ['eHeTHUecKasi CBSI3b MEX]y YIJIEBOJOPOJaMH, MPUHAIISKAIUMHU K Pa3IMYHbIM
KJIacCaM.

[IpupoaHble HICTOYHUKH YTIeBOA0poa0B. [Ipupoanblil ra3 u nomnyrHele HeQTsHbIE ra3el. HedTh u eé
npoucxoxaenue. CriocoOsl mepepaboTku HEPTH: TIEPETOHKA, KPEKHHT (TePMUYECKUH, KaTAIUTHIECKHI),
nuposin3. [IpoaykTel mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBINUICHHOCTH U B ObITy. KameHHBIN
YTOJIb U TIPOJIYKTHI €T0 TIEPEPaOOTKH.

OKCIIepUMEHTAIbHBIE METO/Ibl U3YYEHHUSI BEIIECTB U UX IPEBPAIICHUI: 03HAKOMIIEHHE C 00pa3liaMu
IiacTMacc, KaydykoB U pe3uHbl, kosulekuuu «Hedts» u  «Yromb», MoAeIMpOBaHUE MOJIEKYI
YTJIEBOAOPOJOB M TajoreHONpPOU3BOIHBIX, MPOBEICHUE MPAKTUUYECKOW paboThl: MOJIyY€HUE ATHIIEHA U
W3yYECHHUE E€r0 CBOWCTB.

PacuérHbie 3amaun.

Bbrunicnenuss mo ypaBHEHUIO XMMHMUYECKOM peakuuu (Macchl, 00b€Ma, KOJIMYECTBA MCXOJIHOTO
BEIECTBA WM MPOAYKTa PEAaKIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckne coeuHeHUs!

[IpenenbHble OIHOATOMHBIE CIUPTHL. METaHOJ M 3TaHOJ: CTpOEeHHE, (PU3MUECKUEe U XUMHUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMM MeETalJlaMH, TaJIoOT€HOBOJIOPOJAAMH, TOpPEHHUE), NpPHUMEHEHHE.
BonopoHbie cBsi3u Mex 1y MOJIEKYJIaMU CIIUPTOB. /lelicTBHE METaHOJIa M 3TaHOJIa HA OpPraHU3M YeJIOBEeKa.

MHoroaToMHbl€ CIHUPTHL. DTUJIICHIIHMKOJbL U TJIMLEPUH: CTpPOCHHE, (U3NYECKHEe M XUMHUYECKHE
CBOMCTBa (B3aMMOJEUCTBHE CO WLICJIOYHBIMU MeETaJlJlaMH, KayeCTBEHHasl peakiysi Ha MHOTOaTOMHBIE
cnupthl). [leiicTBue Ha opranu3m uesnoBeka. [I[pumeHeHne rimuepruHa U STHICHTJTUKOJISL.

®deHoJI: CTPOCHHE MOJEKYNbl, (U3NYeCKne W XWMHUYECKHE CBOWCTBA. TOKCHYHOCTH (peHOoJIa.
[Ipumenenue ¢eHomna.

Anbrerunpl U kemowusi. DopManbAerul, aleTaNIbICTUl: CTpOeHUE, (U3NYECKHEe M XUMHUYECKHE
CBOMCTBa (peaKuy OKUCIEHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbIE PEAKIIMH ), MOJTyYeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeiebHbIe KAPOOHOBBIE KUCIOTHl. MypaBbUHAsA M YKCYCHAs! KUCIIOTBI: CTPOCHHE,
¢buznueckue U XMMHUYECKHE CBOMCTBa (CBOMCTBA, OOIIME AJs Kiacca KUCIOT, Peakius dTepuduKainun),
noytyueHue u npuMernenue. CreapruHoBas v OJICMHOBAsI KUCJIOTHI KaK MPEeACTaBUTENH BbICIINX KaPOOHOBBIX
KHUCTOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIee JICHCTBHE.

CrnosxxHble >pUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['Maponn3 cioxHbIX 3¢upoB. JKupsl.
I'maponus xupos. [Ipumenenue xxupoB. buonoruueckas poiib KUPOB.

VYrneBoapl: cocTtaB, kiaccupuKalus YrieBoJoB (MOHO-, OU- W monucaxapuiabl). [nmokoza —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHUS MOJIEKYIbI, (PU3NYECKHEe U XMMHYECKHE CBOICTBA
(B3ammoneiicteue ¢ ruapokcuaom Mmenu(ll), okucimenne ammuadHbIM pacTBOopoMm okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OpO’KEHHE TIIOKO3bI), HAXOXKJIEHUE B MPUPOJE, MPUMEHEHHE, OMOJIOTUYECKasi POJIb.
dortocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3HI.

Kpaxwman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHre Kpaxmana U HeJuTroa03bl. Ou3ndeckue
Y XUMHUYECKHE CBOMCTBA Kpaxmala (TUIPOIn3, KaUeCTBEHHAs! PEaKIIHs C UOI0M).

OKcIepUMEHTAIbHbIE METOIbI M3YUE€HHUS BEIIECTB U UX MPEBpAIIEHU: poBeeHNE, HAOII0IeHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE CHUPTOB, KA4YE€CTBEHHBbIE PEAKUUU OJHOATOMHBIX
cnupToB (OkHcIeHue 3Tanona okcuaoM Meau(1l)), MHOroaTOMHBIX CIIUPTOB (B3aMMOJICHCTBHE TIIMIIEpUHA
¢ runpokcuaom wmeau(ll)), ampmerumoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuma cepedpa(l) u
rugpokcuoM Mmenu(Il), B3ammozelicTBue kpaxmana ¢ HOIOM), MPOBEICHUE IMPAKTUYECKOH pabOTHI:
CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.




Bbruncienuss mo ypaBHEHHIO XMMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEILIECTBA WJIM MPOAYKTa PEAKLMHU II0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HUCXOIHBIX
BELIECTB WJIN IPOAYKTOB PEAKIIMH).

A3zoTcozepiKale OpraHn4eckie CoeMHEHHUS.

AMHHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHnyeckre coeinHeHnst. Du3ndeckrue 1 XUMUYECKHe CBOMCTBA
aMUHOKHCIIOT (Ha IpUMepe INIMIMHA). buosornyeckoe 3HaueHe aMMHOKUCIOT. [lenTuel.

benku xak npupoaHble BHICOKOMOJIEKYJIIpHBIE coequHeHus. [lepBuuHas, BropuyHas U TpeTUYHast
CTpyKTypa OenkoB. XMMUYECKUE CBOWCTBA OEJIKOB: THIIPOJIM3, IEHATypalus, KaYeCTBEHHbIE pEeaKlUHd Ha
Oenku.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BEUIECTB UM MX NPEBpAIICHUN: HAOIIOJEHUE U ONUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHaTypalus OCJIKOB pU HarpeBaHUH, LIBETHBIE pEaKIUU OEIIKOB.

BricokomoiiekyJisipHbIe COeIMHEHHN S

OCHOBHBIE NOHATHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE
3B€HO, CTEMNEeHb IMOJMMEpPHU3aluu, CpeAHsisi MojeKkyispHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3aisl U MOJIMKOH IEH AU,

OKCIIepUMEHTAJIbHBIE METO/Ibl U3YYEHHUSI BEIIECTB U UX IPEBPAIICHUN: 03HAKOMIIEHHE C 00pa3liaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzanusi MEXIpEeIMETHBIX CBSI3¢H TpU M3ydeHWH opraHudeckod xmmmu B 10 Kkiacce
OCYILIECTBJISIETCSl Yepe3 HCII0JIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYYHbBIX MOHSATHH, TaKk U MOHATHUH,
SIBJISFOIUXCSI CHCTEMHBIMHU JIJIS1 OTJENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO11ue ecTecTBEHHO-HAayYHbIE IOHATHS: SIBJIEHUE, HAYYHbIN (aKT, TUIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CUHTE3, KJ1accu(uKalus, NepuoJuIHOCTh, HAOMI0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE.

®duznka: marepusi, JHEpPrusi, macca, aTroMm, D5JEKTPOH, MOJIEKyJa, SHEPreTHYEeCKU YpOBEHb,
BEIIECTBO, TeNO, 00BEM, arperartHoe COCTOSHUE BELIECTBA, (PU3MUECKHE BEIUYUHBI M EAUHMIBI HX
U3MEPEHUSL.

buonorus: knerka, opranusm, 6mocdepa, 0OMEH BEIIECTB B Opranu3Me, GOTOCHHTE3, OMOIOTHIECKU
aKTUBHBIC BelIecTBa (OCIKU, YTIAEBOIbI, KUPHI, (HEPMEHTHI).

I'eorpadusi: MuUHEpabl, FOPHBIE TOPO/IbL, OJIE3HBIE HCKONIAEMBbIE, TOIIJIMBO, PECYPCHI.

TexHosorus: nUILEBBIE MNPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IMTaHUSA, MOIOIIME CPEICTBa,
JIEKapCTBEHHBIEC M KOCMETUYECKHE IIPENapaThbl, MaTEpUabl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBHIAS N HEOPTAHHYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XMMHUU

XUMHYECKUH 3JIeMEHT. ATOM. SIapo aroma, M30TOMbl. DJEKTPOHHAs 000JI0YKa. DHEPreTHYCCKUE
YPOBHH, IIOyPOBHH. ATOMHBIE OpOUTAIH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacIpeaeICHHS SIEKTPOHOB
0 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOH(UTYpALIUS aTOMOB.

Ilepuonnueckuit 3akoH U llepnonnueckas cucrema xummudeckux sinemeHToB [[. M. Menneneesa.
CBs3b nepuouyeckoro 3akoHa u [lepuoanueckoit cucteMbl xumudeckux sneMeHToB /1. 1. Menaeneesa ¢
COBPEMEHHOM TeOpuel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUUYECKUX AJIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB M0 IPYIIaM U MepHoaM. 3HaYeHHE MepUOINnIECKOro
3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMUYecKasl CBA3b. BUIBI XUMUYECKOW CBSI3U (KOBaJCHTHAsI HEMOJNSPHASA U
MOJISIpHAsi, MOHHAasA, MeTaludeckas). MexaHu3Mbl 0O0pa30BaHHS KOBAJIEHTHOW XUMHUYECKOW CBS3U
(oOMeHHBI M JOHOPHO-aKIENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATENBHOCTb.
Crenens okuciieHus. MIOHBI: KATHOHBI X aHHUOHBI.

BemiectBa MONEKYIApPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KpUCTAINTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIMYECKON PEIETKHU.

[Tonsarue o aucnepcHbIx cuctemax. ICTUHHBIE U KOJUIOUWIHBIE pacTBOPBL. MaccoBas 10J1sl BEIIeCTBa
B pacTBOpE.

Knaccudukamuss HeopraHuyeckux coenuHeHuil. HomeHkiaTypa HEOpPraHWYeCKHMX BEIIECTB.
['eneTnyeckasi CBsI3b HEOPraHMUECKHUX BEILIECTB, MPUHAUISKALINX K PA3IUYHBIM KJ1accaMm.



Xumuueckas: peakius. Kiaccudukanus XMMHUECKUX peakiuii B HEOPraHWYEeCKON U OpraHn4ecKon
XUMMH. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHMSI U IIPEBPALLEHUS SHEPTUU [TPH XMMHUECKUX
peaKkuusx.

CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3IUUHBIX (akTopoB. OOpaTUMbIE peakiuu. XUMHUECKOEe
paBHOBecue. DAKTOPBI, BIMSIONIME HA COCTOSIHUE XUMUYECKOTO paBHOBecus. [Ipunnun Jle HlaTense.

OnexrponuTtnueckas aucconuanus. CuibHble U ciaadbie eKTposnThl. Cpesna BOJHBIX pacTBOPOB
BELIECTB: KHUCJasi, HEUTpaibHAas, ILEJI0YHasl.

OKHCANTENEHO-BOCCTAHOBUTEBHBIE PEAKIIUU.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U UX MPEBPALIEHUN: JEMOHCTpauus TaOnuil
«Ilepnoguueckass cucrema XxuMmuueckux oavieMeHToB J[. WM. MenaeneeBa», wu3ydeHue Mojenen
KPUCTATIMYECKUX PEIIETOK, HAONIOIEHUE U ONMCAHME JEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OMIBITOB
(paznokeHue MepokcHuja BOJAOPOJA B MPUCYTCTBUM KaTajau3aTopa, OIpPEAEICHHE Cpelbl PacTBOPOB
BELIECTB C IIOMOULIBI0 YHUBEPCAJIBHOIO MHAMKATOPA, pPEaKUMM HOHHOIO OOMEHa), NpPOBEICHHE
MpaKkTH4ecKoi paboThl «BinusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh XMMHUECKON pPEeaKIINM».

PacuérHbie 3amauu.

Pacu€rbl o ypaBHEHUSM XMMHUYECKUX PEAKIIUH, B TOM YHCJIE TEPMOXUMUYECKHE PACUEThI, pacUEThI
C MCIOJIb30BAaHUEM MOHATHUS «MACCOBasl J0JIsI BEILIECTBA.

Heoprannueckass xumus

Hewmeramnsl. Ilonoxenne HemeramioB B Ilepromndeckoil cucreMe XUMUYECKUX ieMeHToB [I. M.
MenneneeBa U 0COOEHHOCTH CTpPOE€HHS aToMoB. DU3MUECKHE CBOMCTBA HEMETAUIOB. AJUTOTPOMHS
HEMETAJJIOB (Ha MpuMepe KUCIopoa, cepbl, pocdopa u yrieposaa).

XWMHUYECKHE CBOMCTBA BAXKHEHMIIINX HEMETAIIOB (TaJIOTEHOB, Cepbl, a30Ta, docdopa, yriepoaa u
KpEMHHUS1) ¥ UX COSMHEHUH (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOAHBIX COEAMHEHUN).

[IpumeHeHne BaKHEUIINX HEMETAIJIIOB U UX COEAUHEHU.

Meramnsl. Ilonoxenne mertammoB B Ilepuommueckoit cucreme xumudeckux anemeHtoB I W
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmme duzndeckue
cBoiicTBa MeTauioB. CrjlaBbl METAIUIOB. DJNEKTPOXUMUYECKUHN Pl HAMPSLDKEHUN METAJIOB.

XWMHYECKUE CBOMCTBA BAXKHEUIITUX METAJIJIOB (HATPUM, Kaaui, KAJIBIWA, MarHUH, A TFOMAHAN, IITHK,
XPOM, 7K€JI€30, MEJlb) U UX COEJUHEHUH.

O6mwme cnocoOsl moydeHus: MeTauioB. [I[puMeHeHne MEeTalIJIOB B OBITY U TEXHUKE.

OKCIICPUMEHTAJIBHBIE METOIbl M3YYEHHUs BEUIECTB M WX NPEBPAIICHUN: H3Y4YCHHE KOJUICKIIMH
«MeTtaibl ¥ CIUIaBbD», 00pa3lloB HEMETAIOB, PEIIEHUE HKCIEPUMEHTAIbHBIX 3aJad, HaOJIroJeHuEe U
ONKCAaHUE JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOAEWUCTBUE TMAPOKCHA ATIOMHUHUS C
pacTBOpaMu KUCIIOT U I€JI0Y€eH, KaueCTBEHHbIE PEaKLIMU Ha KATHOHBI METAJLIOB).

Pacuérnble 3agaun.

Pacuéthl Maccel BemecTBa WM 00bEMa Ia30B M0 U3BECTHOMY KOJUYECTBY BELIECTBA, MACCE WU
00BEMY OJTHOTO M3 YJaCTBYIOILUX B PEAKIIUU BELIECTB, pacu€Thl Macchl (00BbEMA, KOJIMUYECTBA BELECTBA)
IIPOJIyKTOB PEAKLUH, €CIIU OJTHO U3 BEILIECTB UMEET NPUMECH.

XuMHUA U KU3Hb

Pousb xuMuu B 06ecrieueHHH SKOJIOTHYECKOM, SHEPreTHUECKO 1 NMUIIeBON 0€3011aCHOCTH, Pa3BUTHH
MeauIuHbL. [IoHATHE 0 HAyYHBIX METOaX TO3HAHUS BEUIECTB U XMMHUYECKUX PEaKLUN.

[IpencraBnenus 06 OOLMX HAy4YHbIX HPUHLUIAX HPOMBIIUICHHOTO TMOJIYYeHHUs BaKHEHIINX
BELIECTB.

YenmoBek B MHpE BEIIECTB U MaTEpUANOB: Ba)KHEHIIME CTPOUTENBbHBIE MaTEpUAbI,
KOHCTPYKLIMOHHBIE ~MaTepualbl, KpacKH, CTEKJIO, KEepaMUKa, MaTepuanbl JUIsl  DJJIEKTPOHMKH,
HaHOMAaTepHalibl, OPraHUYECKUE U MUHEPAIbHbIE yI00pEHusI.

XUMHS U 3I0pOBbE 4YEJIOBEKA: IPaBWJIA HCIOJB30BAaHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBHiIa
0€30I1aCHOTO MCII0JIb30BaHMsI ITPENapaToB ObITOBOM XUMUH B NOBCETHEBHOM JKHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MpU W3y4eHUH 001Iei 1 Heopranuueckoit xumuu B 11 kmacce
OCYIIECTBIISICTCS Yepe3 HCIHOJb30BAHME KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK M MOHSATHUH,
SBJIIOIIHUXCSI CACTEMHBIMU ISl OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAY4YHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJIaccu(uKaIus, nepuoAUYHOCTb, HAOII0AEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SBIICHHE.




®du3uka: MaTepus, DBSHEPrus, macca, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
Pavo0aKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, PU3MUECKUE BETMUUHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTb.

Buosorus: kneTka, opranusm, 3kocucrema, onocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TTIOPO/IbI, IOJE3HBIE HCKOMIAEMBbIE, TOTIJIMBO, PECYPCHI.

TexHosorus:: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJIyprusi, IpPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHUajIoB, CEIbCKOXO3MCTBEHHOE IMPOU3BOJICTBO, MHUILEBAs MPOMBILIIEHHOCTh, (apMaleBTHYeCKast
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETUYECKMX IpPENapaToB, IIPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepHUaJIOB, IEKTPOHHAS IPOMBILIIEHHOCTb, HAHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJJHEI'O OBLIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHMSI OOYYAIONIUMHCS TPOrpPaMm
cpenHero ooOmero o0pa3oBaHMsl (JIMYHOCTHBIM, METalpeJMETHBIM U IpeaMeTHeIM). HayuHno-
METOJMYECKON OCHOBOW IS pa3palbOTKU IJIAHUPYEMBIX PE3YJIHTATOB OCBOCHHUSI MPOTPAMM CPEIHErO
00111ero 00pa30BaHUs SABJISIETCS] CHCTEMHO-/IEATETLHOCTHBIN MOIXO.

B COOTBETCTBUM C CHCTEMHO-ICATEIHPHOCTHBIM ITOJXO0JIOM B CTPYKTYpPE JUYHOCTHBIX PE3y/IbTaTOB
OCBOGHHS TpeaMera «XUMHUs» Ha YPOBHE CpeaHero oOmero oOpa30BaHUsS BBIJCICHBI CIEAYIOIINE
COCTaBJISFOIIHUE:

OCO3HaHUE OOyJYAIOIMMMHCS POCCHUUCKOW TPaXITAHCKOW HMACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOTIPE/ICTICHHUIO;

HaJIMYMe MOTHUBAIIMH K OOYUCHUIO;

L[eJIeHaNIpaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUN JTUYHOCTH Ha OCHOBE KIJIIOUEBBIX IIEHHOCTEH
1 UCTOPUYECKUX TPAAMIINI 0a30BOI HAYKH XHMHH,

TOTOBHOCTH M CIIOCOOHOCTH 00yUaroUuxcs pyKOBOACTBOBATHCSA B CBOCH AESITENIbHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, IPUCYILIMMHU LIEJOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJM4ue TPABOCO3HAHUSA JKOJOTHYECKONW KYyJIbTYPbl M CHOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TJIaHbI.

JIM4HOCTHBIE PE3YNbTAaThl OCBOCHHS MpeaMmeTra «XHUMHs» AOCTUTAIOTCS B €IWHCTBE y4eOHOH H
BOCITUTATENILHON JeSITEIbHOCTU B COOTBETCTBUU C I'YMAaHUCTHUYECKUMHU, COLUOKYIbTYPHBIMH, AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHU M HJeallaMUd POCCUMCKOTO T'pa)JaHCKOro oOOiecTBa, MPHUHSTHIMH B
oOliecTBE HOpPMamMH M TPaBWIAMHM IOBEACHHUS, CIOCOOCTBYIOUIMMHU IpOLleccaM CaMOIIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU O0yUYaIOIINXCA.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XUMHUsS» OTpaxaloT cPOPMHUPOBAHHOCTH OIBITA
M03HABATEILHON U MPAKTHUYECKON NEeSITeNbHOCTH 00YdYalolUXCsl MO peav3aliy MPUHATHIX B 0OIIecTBE
LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIMTAHUS:

»  0CO3HaHHS OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX ITPAaB U 00S3aHHOCTEH, YBOKEHHS K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHHSI O COLIMATIbHBIX HOPMaX M MpaBUiIaxX MEKIUYHOCTHBIX OTHOLICHUH B KOJJIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JESITENFHOCTH MPHU CO3/IaHUU YUEOHBIX MMPOEKTOB, PEIICHUN
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHl IPYTHX MpH
aHaJlM3e pa3TUYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIENIO OTEYECTBEHHON XUMUU;
YBOXKEHUS K TIPOIECCY TBOPYECTBA B OONACTH TEOPUU M TPAKTUYECKOTO MPUMEHEHHUS XHUMUHU,
OCO3HAHUS TOTO, YTO JOCTHIKCHHS HAYKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOMIOICHHM, KPOTOTIUBBIX
AKCIEPUMEHTAIBHBIX MTOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

»  UWHTepeca M IMO3HABATEIbHBIX MOTHBOB B TOJYYCHHH U TIOCICIYIOIIEM aHaiu3e WH(OpMAIHHA O

MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHOM XUMUM;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

YV VYV

YV VvV
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HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIIEHWBATh CHUTYAllMH, CBS3aHHBIC C XUMUYCCKUMH SIBICHUSMHU, W TMPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHUBAThH CBOE MOBEICHUE U MOCTYIKHA CBOMX TOBAPUIIICH C TIO3UIIMIA HPABCTBECHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE TIOCTIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

MMOHUMAaHWUS [ICHHOCTEH 3JI0POBOTO U 0E30MacHOTO 00pa3a KU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOroIcHHsT TIpaBHUII OE30MACHOTO OOpAIeHUsI C BEIIECTBAMHU B OBITY, MIOBCEIHEBHON KU3HHU U B
TPYAOBOM JNEATEIBHOCTH;

MMOHUMAaHWS [IEHHOCTU TPAaBHWJI WHIAWBHUIYaTHHOTO W KOJUICKTUBHOTO 0O€30MacHOrO TMOBEICHUS B
CUTYAIUSX, YTPOIKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MMOCJICJICTBUN U HENMPHUSITHS BPSTHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJISI, HAPKOTHKOB,
KYpEHUs);

5) Tpy10BOT0 BOCIIUTAHHUS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4EOHO-HCCIICIOBATEIILCKON JEATEIFHOCTH, OOIIEeCTBEHHO
MIOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JACSITEIHLHOCTH;

YCTAaHOBKH Ha aKTHBHOE YYACTHE B PEIICHUU MPAKTHUECKUX 3a/1a4 COIMAILHONW HAIIPABJICHHOCTH (B
pamMKax CBOEro Kiiacca, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY H3YYCHHIO MPOQeccHil pa3IudHOTO poJia, B TOM YHCIIC Ha OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYAOBOH JeATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIWUBHUIYaIbHOW TpaceKTOpUU oOpa3oBaHMs, Oymymieit
npodeccun W peam3anyuy COOCTBEHHBIX XKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH I1eJ1eCO00pPa3HOTO OTHOIICHHUS K TIPUPOJIC, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HHA HA
3eMiie;

MMOHUMAaHHMSI TJI0OATLHOTO XapaKTepa SKOJOTHIYECKUX MPOoOIeM, BIUSHIS SKOHOMUYECKUX MTPOIIECCOB
Ha COCTOSIHME MTPUPOJTHON M COLIMATIBHOM CpeIbl;

OCO3HAHUsI HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTIDKCHUM XWMHHU JJIs PEIIeHUS BOIPOCOB
PaIlMoOHAIBHOTO TPUPOA0IIOIH30BAHNS,

AKTUBHOTO HENPHATHS IEWCTBHH, NMPUHOCSIIMX BpEJ OKpPYKAIOIIEH NPHUPOIHOU Cpeie, YMEHUS
MIPOTHO3MPOBATh HEOIArOMPHUATHBIC KOJOTHUECCKHE TOCISACTBUS MPEANPUHUMAEMBIX JEHCTBUA U
MPEeAOTBPAIATh UX;

HaJIM4Ms Pa3BUTOTO SKOJOTHUECKOTO MBIIIICHHUS, SKOJIOTHYECKON KYIbTYPhI, ONBITA JACATEIHHOCTH
9KOJIOTUYECKOW HAMpAaBIICHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSA HMMH B II03HABATEIIbHOM,
KOMMYHHKATHBHOM W COLMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MPOTUBOCTOSITH
HJIC0JIOTUN XeMo(oOouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 00IIIECTBEHHOU MPAKTUKH;

MMOHUMAaHHU Crienu(UKU XUMHUH KaKk HayKd, OCO3HaHHUA €€ posik B (GOPMHUPOBAHUH PAIIMOHATHHOTO
HAyYHOTO MBIIIJICHUS, CO3JAaHHIH IIEIOCTHOTO MPEICTaBICHHs 00 OKPYKAIOIIeM MHUPE KaK O €IMHCTBE
MIPUPO/IBI U YeNIOBEKa, B TIO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEN U pEIIeHUH IPOOJIeM COXpaHEeHHUSI
MIPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000M 3HAYMMOCTM XHMHHM JUIsi COBPEMEHHOW IHMBHIIM3AlUUA: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH U BAXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJIbTYpPbI, PEIICHUH TIOO0ANTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U IKOJOTHUECKON 0€30TacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTIeUeHUN
YCIOBUH YCHENIHOTO TPY/la U DKOJIOTUYECKU KOM(POPTHOM KUZHU KaxXJI0TO UieHa 00IIeCcTBa;
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJ0OB TO3HAHHUSI, HCIIOIb3yeMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOIB30BATh MMOTydaeMble 3HAHUS JIJIS aHAIU3a U OOBSICHEHUS
SIBIICHUN OKPY)KAIOIIETO MUPA M MPOUCXOAAIIUX B HEM U3MEHEHUN, yMEHUS JIeNaTh 000CHOBAHHBIE



3aKJIFOYCHHUA Ha OCHOBC HAYYHBIX q)aKTOB " UMCIOIIUXCS JAHHBIX C IEJIBIO MMOJYYCHUA JOCTOBCPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XMMHYECKHAE 3HAHWS Ui PEIICHUs MpolieM B
PCAIBHBIX JKUBHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM e TeTbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHHIO U CaMOOOpa30BAaHHIO, K AKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUHU C )KU3HEHHBIMU HOTp€6HOCTSIMI/I;

MHTEpeca K 0COOEHHOCTSIM TPYy/ia B Pa3IMUHbIX cepax mpoPecCHOHATHLHON ACSITEILHOCTH.
METAINIPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHble pe3ysibTaThl OCBOCHMSI y4yeOHOro mnpeamera «XUMHS» Ha YPOBHE CpPEIHETO

o0m1ero 00pa3oBaHMs BKITFOYAOT:

>

3HaYMMble 11 (OPMHPOBAHWS  MHPOBO33PEHHUS  OOyYArOIIUXCA  MEKIAUCHUIUIMHAPHBIC
(Mex1npeAMeTHbIE) O0IIeHayYHbIE OHSTHSL, OTPAXKAIOLIUE 1IETOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHCIII/I(i)I/IKy MCTOAOB TMO3HAaHHA, HCIOJIB3YEMBIX B C€CTCCTBCHHBLIX HAYyKax (MaTepI/Iﬂ, BEUICCTBO,
SHEPTHUsl, SBJICHHE, TTPOIIECC, CUCTEMa, HAYIHBIN (DAKT, MPUHIINI, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
Teopusi, NCCIIeZIOBaHUE, HAOIIOIEHUE, N3MEPEHNE, IKCTIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHble y4yeOHble JeMcTBUS (IIO3HABATE/IbHbIE, KOMMYHHUKATHUBHBIE, DETYISITUBHBIE),
obecnieunBaroiue GopmupoBaHue (PyHKIMOHAIBHOW TPAMOTHOCTH M COITMAIBHONW KOMIIETEHIIUU
00yJaroImXxcs;

CTIOCOOHOCTH 00YUYAIOIIMXCSI UCTIOIB30BATh OCBOCHHBIE MEX TUCIUTUITMHAPHBIC, MUPOBO33PEHUECKHE
3HAHMS U YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS B IO3HABATEIBHOM U COIIMAIbHOM MPaKTUKE.
MeramnpeaMeTHbie  pe3yibTaThl  OTPAXAlOT  OBJIAQJCHHE  YHUBEPCAIBHBIMH  y4COHBIMHU

IMO3HaBATCIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIITUBHBIMU ﬂeﬁCTBHﬂMH.

YV V

OBJ]aI[eHI/Ie YHUBEpPCAJIbHBIMHA y‘leﬁHLIMl/l Mnmo3HaBaTEeJIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE AeHCTBHUS:

CaMOCTOSITEIIEHO (DOPMYITHPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIPENIENATh ENN JACATEIILHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU HMX JOCTHKCHHUS, COOTHOCHTh
Pe3yAbTATHI AESITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

WCITIOJIb30BaTh TP OCBOCHUH 3HAHUHN MPHUEMBI JIOTHYECKOTO MBIIUICHUS! — BBIJICISATH XapaKTepHBIC
MPU3HAKK TOHATUN M YCTAaHABIMBATH MX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHSTHUS
1151 OOBSICHEHUS OT/ICBHBIX (DaKTOB U SIBICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH VIS KIIaCCU(DUKAIIUH BEIIECTB U XUMUYECKUX PEaAKIINH;
YCTaHABJIMBATh IPUIHHHO-CJICICTBEHHBIC CBS3H MEK/Y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOHThH JIOTMYECKHE pacCyXJCHUs (MHIYKTUBHBIC, ICIYKTUBHBIC, IO aHAJIOTHUH), BBISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEYUS] B PACCMATPHBAEMBIX SIBJICHUSX, (OPMYIHUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSTH B TIpOIecce MO3HAHUS, UCIOJIb3YeMbIe B XUMUU CUMBOJIMUECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBBIBATh MOJICIBHBIC TPEICTABICHHUS — XUMHYCSCKHI 3HAK (CHMBOJI) JJIEMEHTA, XUMUYCCKast
dbopmyna, ypaBHCHHE XHMHYECKOW pEaKIMU — TPU PEIICHUH Y4eOHBIX MMO3HABATCIBHBIX U
MPAaKTUYECKUX 3aJ1a4, TNPUMCHITh Ha3BaHHBIC MOJICIIbHBIC MPEICTABICHHUS JUIS BBISBICHUS
XapaKTePHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIUH.

2) 6a30BbIe HCCIEI0BATEIbCKHE TEHCTBHS:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINH;
bopMynHpOBaTh IETH M 3aJaud HCCIICAOBAHUS, MCIIOJIb30BaTh MOCTABJICHHBIE U CAMOCTOSITEIIBHO
c(OpMYJIMPOBAaHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI JUI (hOPMUPOBAHHUS
THITOTE3bI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBACMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMU CAMOCTOSITEIIBHOTO IUTAHUPOBAHUS M TIPOBEACHUS YYCHHUECKUX IKCIIEPUMEHTOB,
COBEpILICHCTBOBATh YMEHHsI HAOIIOIATh 32 XOJ0M MPOIlecca, CAMOCTOSATEIILHO MPOTHO3UPOBATH €ro
pe3yibTar, GopMyaupoBaTh 0OOOIIEHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB
WCCIIEIOBAHUS, COCTABJISITh 000CHOBAHHBIM OTYET O MPOJCTaHHON paboTe;

NpUOOpeTaTh OMBIT YUYCHHUYECKON HCCICIOBATEIbCKOW M TMPOEKTHOW JCSTEIBHOCTH, MPOSBIIATH
CMOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHHUS MPAKTUYCCKUX 3a7ad,
MPUMEHEHHIO Pa3InYHBIX METOOB TIO3HAHMS.

3) pa6ora ¢ uHpopmManueii:
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>  OpHUEHTHUPOBATHCS B PpAJIMYHBIX HCTOYHUKAX WHPOpPMAIMK (HAYYHO-TIOMYJSIpHAs JUTeparypa
XMUMUYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TMOCOOMs, pecypchl VHTepHeTa), aHaIM3HpOBAThH
MH(OPMAIIHIO PA3IMYHBIX BUI0B U (HOPM MTPEACTABICHHS, KPUTHUYECKH OLICHUBATH €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEYHBOCTb;

»  (dopMynIHpOBaTh 3aMpoChl U MPUMEHATHh Pa3IMyYHbIE METOABI IPU MOUCKE U 0TOOpE MH(pOpMAINH,
HEOOXOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

»  mpuoOpeTaTh OBIT UCIIOJIb30BAaHMS HHPOPMATMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUI U Pa3InIHBIX
MTOMICKOBBIX CHCTEM;

»  CaMOCTOSATEJIBHO BBIOMpATh ONTUMAIBHYIO (hOpMY TpeAcTaBiIeHus: nH(opMaIyu (CXeMbl, rpaduky,
JarpamMmmsl, TaOJUIBI, PUCYHKH U IPYTHE);

»  WUCTOJb30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA NMPH pabOTe C XMMHUYECKON WH(pOpMamuei:

NPUMEHATh MEXIpeIMeTHbIe ((hU3nYecKne M MaTeMaTU4YeCKHe) 3HAKH M CHMBOJIBI, (OPMYIIBI,

ab0peBuaTypbl, HOMEHKIIATYPY;

MCTIOJIB30BATh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

3aaBaTh BOMPOCHI TI0 CYIIECTBY OOCYXJaeMoW TeMbl B XOJE€ JHajora W/WIM TUCKYCCHH,

BBICKa3bIBaTh  WJCH, (HOPMYIHpPOBATH CBOM TPEIJIOKEHHUS OTHOCHUTENFHO  BBITIOJTHEHUS

MPEeJI0KEHHOM 3a/1a4H;

»  BBICTYNIaTh C TMpe3eHTaluell pe3yabTaTOB TIO3HABATEILHOW JESITEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIIEHO MIT COBMECTHO CO CBEPCTHHKAMH TIPH BBIITOJIHEHUH XHMHUYECKOTO IKCIIEPHUMEHTA,
MPAKTUYECKOH PabOTHI IO WMCCICTOBAHUIO CBOWCTB M3y4aeMBIX BEUIECTB, pPeaH3alll ydeOHOTO
npoekta W (QOpMYITHpPOBATH BBIBOJABI MO pe3yiabTaTaM IPOBEACHHBIX WCCIENOBAHUHA ITyTEM
COTJIACOBAHUS MO3UIINHA B XOJ€ 00CYKJIECHUSI 1 0OMEHa MHEHHUSIMU.

OgiaeHne YHUBEPCAJIbHBIMYU PEryJsiTHBHBIMH 1€HCTBUSAMU:

»  CaMOCTOSATENBHO TUTAHUPOBATh W OCYIIECTBISATH CBOIO MMO3HABATEIBHYIO JIEATEIHLHOCTD, ONPEICTIss
e€ 1eu U 3aJaud, KOHTPOJMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpeAaraeMblil
QJITOPUTM JICHCTBUI MU BBIIIOJHEHUN YYEOHBIX U MCCIIENOBATENBCKUX 3a]a4, BEIOUpATh Hauboee
3pPeKTUBHBIN CIOCOO UX PELIEHNUs ¢ yYETOM MOTy4EHHs HOBBIX 3HAHUH O BEIECTBAX U XMMHUYECKHX
peaKuusx;

»  OCYIIECTBISTH CAMOKOHTPOJIb CBOEH JIESITEIHHOCTH HAa OCHOBE CAMOAHAIN3a H CAMOOIICHKH.

YV V

MNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckasi XUMUs OTPaXKaroT:
»  c(OPMHUPOBAHHOCTH MPEJICTABICHUIN O XUMUYECKOM COCTABIISIONICH €CTECTBEHHO -HAYIHOM KapTUHBI
MHpa, pOJIM XUMHH B MIO3HAHUU SBJICHUI IPUPOJIbI, B POPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI JUYHOCTH,
e (DyHKIIMOHAIBLHOM IPaMOTHOCTH, HEOOXOAUMOM JUIsl PELICHUS MPAKTHYECKUX 3a/1ad4 U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOTHOU CPEIE;
»  BJAJICHHWE CHUCTEMON XMMHUYECKUX 3HAHHW, KOTOpas BKJIKOYACT: OCHOBOIOJATAIOIINAE TOHSATHUS
(XuMUYEeCKHII ~ 3IEMEHT, aToM, OJIEeKTpOHHas  000J0YKa aToma, MOJEKyja, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas Qopmyia (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OO0BEM, YrIepoJHbIA CKeneT, (PyHKIMOHAJIbHas TPYIIa, pauKall,
M30MepHsi, U30MEPhl, TOMOJIOTHUECKUN PsiT, TOMOJOTH, YTJIE€BOAOPObl, KHUCIOPOA U a30TCOJEpIKaIIHe
COEIMHEHUS, MOHOMEP, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COECAVHEHHUS); TEOPUH U
3aKOHBI (TEOpUS CTPOEHUS OpraHnyeckux BemecTs A. M. byTiepoBa, 3ak0H COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKMM S3bIK XUMHUHU; MHUPOBO33PDEHUECKME 3HAHHUA, JISKALIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTHM U CHUCTEMHOCTH XUMHUYECKUX SIBJICHHH, (DAKTOJOTMUYECKUE CBEICHHUS O
CBOICTBaX, COCTaBe, MOJTy4YEHUH U 0OE€30MaCHOM HCIIOJIb30BAHMM Ba)KHEHIIUX OpraHUYECKHX BEIIECTB B
OBITY M TPAKTUYECKON JEATEIbHOCTH YEJI0BEKa;
»  cOPMHUPOBAHHOCTh YMEHHUH BBISBJIATH XapaKTCPHbIC TNPU3HAKU TOHATHH, YCTaHABIMBATH WX
B3aMOCBS3b, MHCIIOJIB30BaTh COOTBETCTBYIOLME TIOHATUS IIPU OINHCAHUU COCTaBa, CTPOEHUS H
MIPEBPALLEHUI OPTraHNYECKUX COEIMHEHUM;
»  cHOpMHUPOBAHHOCTh YMEHHUH WCIOJNB30BaTh XHMHUYECKYID CHUMBOJHKY JUIS  COCTaBIICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpal€HHOW) (opMyn OpPraHMYeCKHX BEIIECTB U
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YpaBHEHUN XUMHUYECKUX PEAKIUN, H3rOTaBIMBATh MOJIEAM MOJIEKYJI OpPraHMYECKHUX BEIIECTB s
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHHUS,

»  chOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPHHAIICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB
M0 UX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY Kiaccy/Tpynie COeTMHEHUH (YTIeBOIOPOIbI, KHCIOPO 1
a30TCOJIEPKAIIME COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHMs), JaBaTb UM Ha3BaHUA 11O
cuctemarnueckoi HomeHknatype (IUPAC), a Takxke NpUBOAUTH TPUBUAIBHBIE HA3BAHUS OTICIBbHBIX
OpraHMYeCKUX BEUIECTB (ITHJICH, MPONMHICH, aleTHICH, JTHJICHIJIMKOIb, TJIUIEepUH, (eHod,
dopmanpaerua, amneTanbIeTH], MypaBbHHAs KHCJIOTA, YKCYCHas KHCIOTa, OJCMHOBAas KHCJIOTA,
CTeapuHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJI0103a, INIMIUH);

»  cOPMHUPOBAHHOCTH YMEHHS OIPEENATh BUAbBI XUMHUECKOW CBSA3H B OPraHUYECKUX COCITUHEHHSIX
(oMHaApHBIE U KpaTHbBIE);

»  cOPMHUPOBAHHOCTb YMEHHSI IPUMEHSTH MOJIOKEHHUSI TECOPHH CTPOCHUSI OPraHMUECKUX BEIIECTB A.
M. ByrtnepoBa nmnsi 0OBsSCHEHHsS] 3aBUCHMMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOEHUSA; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

»  chOPMHUPOBAHHOCTh yYMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3MUECKHE W XUMHUYECKHE
CBOMCTBa TUIIUYHBIX MPEJCTaBUTENEH pa3INYHbIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH,
MIPOMIIEH, aleTujeH, OyranueH-1,3, metunOyraaueH-1,3, OEH30J, METAHOJ, ATaHOJ, ITHJICHTJIUKOJb,
[JIMLEPUH, (EHOJ, aleTanbIeruja, MypaBbUHAs W YKCYCHas KHUCIOTBI, TJIFOKO3a, Kpaxmal, LeJIon03a,
AMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBaTh TIE€HETHYECKYI0 CBSI3b MEXJY HUMHU YpaBHEHUSMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIMH C CIOJIB30BaHUEM CTPYKTYPHBIX POPMYIT;

»  cOPMHUpPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHWUKH YIIIEBOJOPOTHOTO CBHIphs (HE(DTH,
MPUPOJHBIN Ta3, Yrojb), CIOCOOb HMX TMepepadOTKU M MPAKTUYECKOe MPUMEHEHHE TMPOTyKTOB
nepepaboTKH;

»  cOPMHUPOBAHHOCTh YMEHHU TIPOBOJHTH BBIYHCICHUS TI0 XHUMHUYECKHM YpaBHEHHUSM (Macchl,
00b€Ma, KOJMYecTBa HMCXOJHOTO BELIECTBA WJIM TMPOJYKTa PEaKLUUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB WM NMPOTYKTOB PEAKIIUN);

»  chOPMHUPOBAHHOCTh YMEHHH BIJIAJIETh CHCTEMOM 3HAHHMI 00 OCHOBHBIX METOAaX HAYIHOTO MO3HAHUS,
HCIOJIb3YeMbIX B XUMHH IPU W3YYEHUU BEIIECTB W XUMHYECKUX SIBJICHHM (HaOltoleHue, U3MEpeHue,
SKCIEPUMEHT, MOACIUPOBAHNUE), UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUSA JUISl IPUHATHS PELICHUM
B KOHKPETHBIX KU3HEHHBIX CUTYaIUIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

»  chopMUPOBAHHOCTh YMCHHH COOJIOAATh MpaBWja TOJB30BAHUS XUMHYECKOH IOCYIOW H
nabopaTopHbIM 00OpyIOBaHUEM, a TaKXke IMpaBuia OOpalleHUs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMH IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

»  cOPMHUPOBAHHOCTh YMEHUH TUIAHUPOBAThH U BBIIOIHATH XUMHUCCKUI SKCIIEPUMEHT (IIPEBpaICHUS
OpraHMYECKUX BEILECTB MPU HArpeBaHHM, MOJIyYEHUE ATUJICHA M M3yYCHHE €r0 CBOWCTB, KAYECTBEHHbBIE
peaKuu OpraHM4ecKUX BEIeCTB, JeHaTypalus OelKOB MPH HarpeBaHUM, IIBETHbIC PEaKIUU OENKOB) B
COOTBETCTBUU C MpPaBUJIAMH TEXHUKH O€30MacHOCTH NMpHU OOpaIleHHH C BEUIECTBAMHU U JIAOOPATOPHBIM
o0opynoBaHuEM, MPEACTABIATh PE3y/IbTaThl XMMHUYECKOTO IKCIEpUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakiuil U (OpMyIUPOBATH BHIBOIBI HA OCHOBE ITHX PE3Yy/IbTATOB;

»  cOPMHUPOBAHHOCTh YMCHUI KPUTHUYECKU aHAIM3UPOBATH XUMUYECKYIO HH(DOPMAITUIO, TIOTy9aeM YO
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi HHGopMaiuu, IHTepHeT u Apyrux);

»  cOPMHUPOBAHHOCTh YMEHHI COOJIOATh MpaBHJIA SKOJOTUYECKU IEIecO00pa3HOro TMOBEJCHUS B
ObITY U TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHS CBOETO 3[0POBbS U OKpPYKAIOLIEH MPUPOAHOMN
Cpelbl, OCO3HaBaThb ONACHOCTb BO3JCHCTBUS Ha JKMBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHWMAas cMmbicn mokazatens [IJIK, mosicHATh Ha mnpumepax CmocoObl yMEHBIICHHUS H
MIPEIOTBPALLIEHUS MX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M UYEJIOBEKA;

» s o0y4armuxcs ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE TIPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB 1 XUMUUYECKHX SIBJICHUI;

»  UIS CIIETBIX M CITa0OBUISAIINX OOYYAIOIINXCS: YMEHUE UCIIOIBb30BaTh PEbe(hHO -TOUCUHYIO CHCTEMY
o0o3Hauenwuii JI. bpaiins 11 3anucu XUMHYECKUX (GOPMYIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01mas 1 Heopranuyeckass XuMuUsD» OTPakaroT:
»  cHOpMHUPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKOW COCTABISIONICH €CTeCTBEHHO-HAYYHOW
KapTUHBI MUPA, POJIM XMUMUHU B TIO3HAHUU SBJICHUN MPHUPOJIBI, B POPMUPOBAHUH MBIIUIEHHUS U KYJIbTYphI
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JTUYHOCTH, €€ (YHKIHMOHATHHOW TI'PAMOTHOCTH, HEOOXOIMMOW ISl PEIICHUS MPAKTHYEeCKUX 3a1ad |
9KOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U MIPUPOTHON CpEJIe;

»  BIIQJICHHC CHUCTEMON XHUMHYECKHX 3HAHWM, KOTOpas BKIOYACT: OCHOBOIIOJIATAIONINE TOHSITHS
(XMMHYECKHUI JIEMEHT, aTOM, U30TOIl, S-, P-, 0- IEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJICHTHOCTH, 3JICKTPOOTPUIATEIIEHOCTh, CTENICHh OKHUCIICHUS, XUMHYECKas CBS3b
(koBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAIUIMYECKAs PEIIETKA, TUIBI XUMUYECKUX
peaKkiuii, pacTBOpP, AJIEKTPOJUTHI, HEIICKTPOJUTHI, SJIECKTPOIUTHYECKAs IUCCOLUALUS, OKUCIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEaKI[UU, XUMUYECKOE PABHOBECHUE); TEOPUHU M 3aKOHBI (TEOpHUS
3NEKTPOJIUTUYECKON JUccolMaluu, nepuoanueckuii 3akon 1. M. MenpeneeBa, 3aKOH COXpaHEHHSI MACChI
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTHH MPU XUMHUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUHU, MUPOBO33PEHUYCCKUE 3HAHMUS, JISKAIME B OCHOBE TOHUMAHUS TPUYMHHOCTH
U CHCTEMHOCTH XUMHYECKUX SIBJICHUM, (PaKTOJIOTUICCKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJyICHUH U
0€30MMacHOM HCIIOJIb30BAHUH BAXHEUIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTHICCKOU
JEITCILHOCTHY YEJIOBEKA;

»  chopMUPOBAHHOCTH YMEHHWH BBISBIATh XapaKTePHBIC NPU3HAKU MOHSATHHA, YCTAHABIIMBATH WX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHITHS MPU ONMUCAHUM HEOPTaHUYECKUX BEIIECTB M UX
IIpEBpAIICHUN;

»  chopMUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABIICHUS (OPMYIT
BEIIECTB U YpAaBHEHUM XUMHUECKUX peakinii, cucremarnyeckyto HomeHkaatypy (IUPAC) u TpuBunaibHbie
Ha3BaHUS OTIEIBHBIX HEOPraHWMYECKUX BEIIECTB (yrapHbIM Ta3, YIIASKUCIBIN Ta3, aMMHUak, raméHas
W3BECTh, HETAIIEHAsI U3BECTh, MUTHEBAS COJIa, TUPHUT U JIPYTHUEC);

»  chopMUPOBAHHOCTH YMEHHU OTPENCIATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX
JJIEMEHTOB B COCAMHEHHUSX PA3JIUYHOTO COCTaBa, BHUJ XUMHYECKOW CBsI3W (KOBAJICHTHAs, WOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOAHAS) B COSAMHEHUSAX, THI KPUCTAJUTMUECKONU PEIIETKA KOHKPETHOTO BEIIECTBA
(aTomMHasi, MOJIGKYJISIpHAs, HWOHHAs, METAUIMYECKas), XapaKTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCANHEHU;

»  chopMUPOBAHHOCTh YMEHHH YCTaHABIMBATH NMPUHAICKHOCTh HEOPTAaHMUCCKUX BEIICCTB MO X
COCTaBy K OMpeNeIEHHOMY KJIacCy/TPyIIe COSAMHEHUH (IMTPOCThIC BEIIECTBA — METAUIBI U HEMETAILIBI,
OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM(POTEPHBIE THUIPOKCHUIBI, COJIN);

»  chopMUPOBAHHOCTH YMEHHI pPacKpbIBaTh CMBICH mepuoandeckoro 3akoHa JI. M. MenpaeneeBa u
JIEMOHCTPHUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

»  chOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh OJIICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
aneMeHTOoB 1-4 mnepuonoB Ilepumogmyeckoil cucrteMbl xumudeckux siaemeHToB Jl. M. Menneneena,
UCIOJB3Yys MOHATHA «S-, P-, O-3JICKTPOHHBIE OPOUTAIN», «IHEPIETUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX AIEMEHTOB M UX COEMHEHMI 110 IEpUOoaaM U rpymniam
[Tepuoanueckoit cucrembl Xumuieckux anementoB . 1. Menpeneena;

»  chopMHUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (ONMUCHIBATH) OOIME XHMHUYCCKHE CBOMCTBA
HEOPraHUYECKHX BEILECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYHIECTBOBAHME T'€HETUYECKOW CBS3U
M€Ky HEOPraHUYECKUMHU BEUIECTBAMHU C IOMOILIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIUH;
»  cOPMHUPOBAHHOCTh YMECHHS KJIacCU(PUIIMPOBATh XUMHUUECKUE PEAKIIMH IO PA3JIUYHBIM IPU3HAKAM
(uMciny ¥ cocTaBy pearupyrolluX BeIIeCTB, TEIUIOBOMY 3((eKTy peakuuu, HU3MEHEHHUIO CTeleHel
OKHCJICHUS DJIEMEHTOB, 00pPAaTUMOCTHU PEAKIIMH, YIACTHIO KaTallu3aTopa);

»  cOPMHUPOBAHHOCTh YMCHHUW COCTaBISTh YPABHEHUS PEAKIMK pa3IMYHBIX THIIOB, TOJHBIC U
COKpaIEHHbIE YPaBHEHHUS PEeaKIIMii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBHSI, IPU KOTOPHIX 3TU PEaAKIIUU UTYT
JI0 KOHIIA;

»  cOPMHUPOBAHHOCTh YMCHHW TMPOBOJUTH PEAKIUH, TMOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOLIKE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

»  cOPMHUPOBAHHOCTh YMEHHUU PACKpPhIBATh CYIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHI
MOCPEJICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIHii;

»  cOPMHUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUECKOW pEaKIUH OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEMIEHUS XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozaeiictBus (mpunuun Jle [larense);
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»  chOPMHUPOBAHHOCTh YMCHHUN XapaKTEPU30BaTh XUMHUYECKHUE TMPOIECCHI, JIeKAIUe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJYYCHHS CEPHOU KUCIIOTHI, aMMHAaKa, a TAKXKe cPOPMUPOBAHHOCTH MPEACTABICHUH 00
00IIMX HAYYHBIX MPUHIUIIAX U YKOJIOTUYECKUX MPOOIEeMaX XUMUIECKOTO POU3BOJICTBA;

»  chopMUPOBAHHOCTH YMEHHI MPOBOJINUTH BEIYHCIICHHSI C UCTIOIH30BAHUEM TIOHSATHS «MAacCOBast I0JIS
BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUN T'a30B MPU XUMHUUECKUX PEAKIIUSAX, MACChI BEIIECTBA WU
00BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce WM 00BEMY OIHOTO M3 yYacTBYIOIIHMX B
pEeaKuu BEIIECTB, TEIUIOBOro 3(dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHCHHSI MacChl BEIIECTB,
MIPEBPAICHUS U COXPAHEHUS YHEPTUH;

»  copMUPOBAHHOCTH YMEHHH COONIONATh MpaBWja TOJB30BAHUS XHUMHUYCCKOW TOCYI0M U
na0opaTOpPHBIM 00OPYIOBAaHHEM, a TaKKe NpaBWia OOpamieHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

»  chopMUPOBAHHOCTh YMCHHI TUIAHUPOBATH W BBHITIOJIHATh XUMHUYECKUN IKCIICPUMEHT (Pa3JIosKeHUE
IIEPOKCHJIAa BOJIOPO/Ia B IPUCYTCTBUU KaTaJIM3aTOPa, ONPEAEICHUE CPEIbl PACTBOPOB BELIECTB € IIOMOIIBIO
YHUBEPCAIBHOTO HWHIWKATOPA, BJMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XHMUUYECKOW pEaKIIHH,
peaKkIy HOHHOTO OOMEHa, KaYeCTBEHHBIE PEaKINK Ha CyIb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «Metamuib» U «HemeTamib») B COOTBETCTBUU
C MpaBWJIAMU TE€XHUKH O€30MAaCHOCTH MPU OOpAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHHUEM,
MIPEACTABIISTH PE3YIbTaThl XUMHUYECKOTO AKCIIEpUMEHTa B ()OpME 3alKCH YPAaBHEHUM COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

»  chopMUPOBAHHOCTH YMEHUHN KPUTHICCKH aHATH3UPOBATH XUMUIECCKYIO0 HH(POPMAIIHIO, TTOTYIaeMYyIO
W3 pa3HBIX UCTOYHUKOB (CPEJCTBA MAaCCOBOM KOMMYHHKaIUU, IHTEpHET U APYrux);

»  cOPMHUPOBAHHOCTH YMEHHWI COOJIONATh TpaBUiIa HKOJOTHYECKH IeNIecO00pPa3HOTO TMOBEACHUS B
OBITY U TPYIOBOW NEATEIHLHOCTH B IIEJIAX COXPAHEHHsI CBOETO 3JI0POBBS M OKPY)KAIOIIEH MPUPOTHOMN
Cpenbl, 0CO3HABaTh OMACHOCTh BO3JICHCTBUS Ha >KMBBIC OPTaHU3MBI OMPENCIEHHBIX BEIIECTB, TOHUMAs
cmbica nokazatesns [1JIK, mosicHaTh Ha mpuMepax crocoO0bl yMEHBIIICHUS U MPEOTBPAIISHUS X BPETHOTO
BO3/ICHCTBUS HA OPraHU3M YEJI0BEKA;

»  ans o0y4aromuxcsi ¢ OTPaHUYCHHBIMUA BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE TIPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XUMHUUYECKUX SIBJICHUN;

» s CIETBIX U CIIA00BUASAIINX 00YJaIOUINXCS: YMEHHE UCTIOIBb30BaTh PElbe(HO-TOUCUHYIO CUCTEMY
o6o3nauenwnii JI. bpaiins s 3anucu xumudeckux Gopmyd.

TEMATHYECKOE IINTAHUPOBAHME

10 KJIACC
Ne /i HaumenoBanue pa3zienoB u TeM KosmuectBo yacoB ‘ DJIEKTPOHHBIE
HPOTrpaMMbl Beero| Kontposbusie| [paktuueckue|  (MPpoBbIC)
paGoTHI paGoTHI 00pa3oBaTebHbIC
pecypchl

Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHMYEeCKO XMMUH
11 [Ipeamer opranmdeckoit xumun. Teopus | 3

CTPOEHUS OPTaHUYECKUX COeTMHEHUN A.

M. bytieposa
‘I/ITOFO o pazaeny H 3 H
‘Pasz[e.n 2. YrieBoaopoasbl
‘2.1 HHpezLenLHLIe YIIEBOJOPO/IbI — AJTKaHbI H 2 H H H
2.2 HenpenenbHbie yriieBoI0POIbI: aJIKEHBI, 6 1

aJKa/IMeHBbI, ATKUHBI
‘2.3 HApOMaTquCKHe YIJIEBOJIOPOIBI H 2 H H H
2.4 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOJOB | 3 1

U UX nepepadoTka
‘I/ITOFO IO pa3feny H 13 H




Ne n/m HanmenoBanue pa3nennoB u tem KousmmuectBo yacos ‘ ONEeKTPOHHBIE
HpOrpamMMel Beero| Koutpounbhbre| [Ipaxruueckue| (1HdpoBbIe)
paboTbI paGorsl | 00pasoBaTeIbHEIC
pecypchl
‘Pamen 3. Kuciopojacoaepxainye opranndeckue coeTuHeHust ‘
‘3.1 HCHI/IpTBI. ®enon H 3 H H H ‘
3.2 Anbnerunpl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxwuble 3¢hupbl
‘3.3 HYFJIGBO)Z[I)I H 3 H 1 H H ‘
‘I/ITOFO 0 pa3ieiny H 13 H ‘
‘Pa3)1e.11 4. A3oTcoaep:kalye OpraHnyecKue coeTuHeHnst ‘
‘4.1 HAMHHH. AMUHOKUCIIOTHI. benku H 3 H H H ‘
‘I/ITOFO 0 pa3eny H 3 H ‘
‘Pa3}1e.11 5. BricokoMoJIeKy/IsIpHbIE COeIMHEHH S ‘
‘5.1 HHnaCTMaCCH. Kayuayku. Bonokna H 2 H H H ‘
‘I/ITOFO o pazaeny H 2 H ‘
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
I[MTPOTPAMME
11 KJIACC
Ne n/n| HaumeHoBaHue pa3fenoB U TEM NPOTPaMMBI KonnuecTBo yacos ‘ DIIEKTPOHHBIE
Beero| Konrpons | [paktnue | (GpossIe)
HELE ckue |0OpasoBarenbHbIE
paboTel | paboOTHI peCypChI
Pasnen 1. Teopernyeckne 0CHOBbI XUMHH ‘
1.1  |Crpoenue atomoB. Ileproanyeckuii 3aKk0H U 3
[eproandeckas cucteMa XUMUIECKUX
anemenToB J. . MenaeneeBa
’1.2 HCTpoeHI/Ie BelecTBa. MHOrooOpas3ue BElecTB H 4 H H H ‘
’1.3 HXI/IMI/I‘IGCKI/IG peakmuu H 6 H 1 H 1 H ‘
’I/ITOFO 0 pazjaeny H 13 H H H ‘
‘Pafmeﬂ 2. Heopranuyeckasi XuMusi ‘
21 |Meramm [ | 1] |
‘2.2 HHeMeTaJ'IJ'ILI H 9 H 1 H 1 H ‘
2.3  |Cs3b HEOPraHMYECKUX U OPraHUYECKUX 2
BEIIICCTB
‘I/ITOFO o pazaeny H 17 H H H ‘
‘Pa:;z[e.n 3. XuMus ¥ JKU3Hb ‘
‘3.1 HXI/IMI/IH U KU3Hb H 4 H H H ‘
‘I/ITOFO 10 pazjeny H 4 H ‘
OBLLEE KOJIMYECTBO YACOBIIOITIPOTPAMME | 34 | 2 | 3 | |
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INOYPOYHOE IINTAHUPOBAHUME
10 KJIACC

Hara
U3YYECHUS

Tema ypoxka

KomnnuectBo yacos

KontponbHble
paboThl

[IpakTnueckue
paboTsl

ONEeKTPOHHBIE
uuppoBbIe
00pa3zoBaTeNbHbIC

pecypcsl

[IpenMeT opraHMYecKON XUMUH,
€€ BO3HUKHOBEHUE, Pa3BUTUE U
3HaYEHUE

Teopust CTpOEHUSI OPraHUYECKUX
coenuHeHuit A. M. byrneposa,
€€ OCHOBHBIE MTOJIOKECHUS

[IpencraBnenue o
KJIacCU(UKAIIUU OPTaHUYECKUX
BeniectB. Homenkiarypa
(cucremaTuyeckas) u
TpPUBHUAJIbHbIC HA3BAHUS
OpraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUCE,
TOMOJIOTHYECKUI PAa

MertaH U 3TaH — OpoCTeuIIre
MIPE/ICTAaBUTENH AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUJICH U IMPOIINJICH —
HpOCTCfII.HPIG MMpCACTAaBUTCIIN
AJIKCHOB

[IpakTueckas pabora Ne 1.
«[lomyyenue TuICHA U
W3Y4YEeHHE €ro CBONCTBY

Ankaauensl. byraguen-1,3 u
MeTunoyraauen-1,3. [Tonyuenue
CHUHTETHYECKOTO KaydyKa U
PE3UHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHMS], TOMOJIOTUUECKUM P,
AneTtuniieH — npocTeimmi
NIPEACTABUTEND AJIKUHOB

11

Brrunciaenus 1o YPpaBHCHHIO

XUMHUYECKOMU pCaKknuu
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12

ApeHbl: OEH30J1 U TOTYOJI.
TOKCHYHOCTh apEHOB

13

['eHeTnyeckas CBA3b
YTJIEBOJOPOJIOB,
MPUHAJICKANX K PA3JIUYHBIM
KjaccaMm

14

[IpupoHbIE HCTOYHUKHU
YTJIIEBOJIOPOJOB: IPUPOJHBIN a3
Y TIOITyTHBIC HE(TAHBIE Ta3bl,
He(PTh U IPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE NCTOYHHUKHU
YTJIIEBOIOPOJOB: IPUPOJHBIN a3
U TIOMYTHbIE HEQTSIHBIE ra3bl,
He(Th U IPOAYKTHI €€
nepepaboTKu

16

KonTposabHas padora no
pasjaeny «YrjiaeBogopoabh)

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M TAHOJ.
Bopoponnas cBsizb

18

MHOI0aTOMHBIE CIIUPTBHI:
STUJIEHTJIMKOJIb U TJIMIEPUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(bHSH‘IeCKI/Ie U XUMHUYECKHUEC
CBOICTBA, MPUMEHEHHUE

20

Anbaerunbl: GopManbAeTUl U
areTanpaerug. AneTos

21

OHOOCHOBHEIE TPEIEIbHBIC
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHAs U YKCYCHasI

22

[IpakTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBD)

23

CTeapI/IHOBaSI H OJICUHOBas
KHCJIOTBI, KaK INpEACTaBUTCIIN
BBICIIHNX Kap6OHOBLIX KHUCJIOT

24

MpEl1a KaK COJIM BBICIIMX
Kap6OHOBLIX KHUCJIOT, UX
MOIOHICC ,Z[eﬁCTBPIe

25

CrnosxHble 3¢pupsl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCTOT. [ MIpOIN3 CIOKHBIX

3¢upoB

26

JKupbl: ruaponans, npuMeHeHue,
OuosoTnyecKas pojb XKHPOB

27

YTIIeBOMBL: COCTAB,
kinaccupukanys. Baxueimue
MIPEACTABUTENN: TIIFOKO3a,
¢bpykTO3a, caxapo3a

28

KanM&J'I 1 OCIIII0JI03a KaK
IIPHUPOAHBIC MTOJIUMCPBIL

29

KoHnTponpHast paboTa no pasueny
«Kucnopoaconepxkaiye
OpPraHUYECKUE COETNHEHUS
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30

AMMHBI: METHJIAMHUH M aHUJIUH

31

AMHHOKHCIIOTHI Kak aM(pOTEpHbIE
OpPraHUYECKUE COCTMHEHUS, UX
OHOJIOTHYECKOE 3HAUCHHE.
IlenrTuanl

32

benku kak npupoaHbIe
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI

34

OCHOBHI)IG METOAbBI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHui. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 2
110 [TIPOTPAMME 34

11 KJIACC

n/a

Hara
M3y4YEHUS

Tema ypoxka

KommuecTBo yacos

KonTpoJsibHbie
padboThI

[IpakTnueckue
padboThI

Paznen 1. Teopernueckue ocHoBbl xumun (13
4acoB)

05.00.

XUMUYECKUH dNIeMEHT. ATOM. DIIeKTPOHHAs
KOH(uUrypais aToMoB

12.09.

Ilepuoanueckuii 3akoH u [lepruoanyeckas cucrema
XUMHYECKHX 351eMeHTOB JI. 1. MeHaeneeBa, ux CBs3b C
COBPEMEHHOM TEOPHUEH CTPOCHUSI AaTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COEAUHEHUH M0 TPyIaM U Iepruoam.
3HaueHHE MEePUOANYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anemeHToB .M. Menneneesa B pa3BUTHU
HayKu

19.09

KonTtpoabsnas pabora Ne 1 nmo reme «IloBTopenne n
yriy0/eHue 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8-9
KJIACCOB)

26.00.

Crpoenue BeniecTBa. XuMu4eckast CBsi3b, €€ BUJIbI,
MeXaHU3MBbl 00pa30BaHUsl KOBAJICHTHOM CBS3H.
BonxopoaHas cBs3b
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03.10.

BanentHoctb. DnekTpooTpuniareabHOCTh. CTEneHb
OKHuCIIeHUs. BeniecTBa MOIEKyIsSIpHOTO U
HEMOJICKYJISIPHOTO CTPOEHUS

10.10.

[TonsTue o gucnepcHeIx cucteMax. ICTUHHBIE U
KOJUIOMJIHBIE PaCTBOPBI. MaccoBast 107151 BEILIECTBA B
pacTtBope

17.10.

Knaccugukanus 1 HOMEHKIATypa HEOPraHMUECKUX
COeIMHEHUN. ['eHeTnyecKas CBs3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

24.10.

Knaccugukarms XuMIHUECKUX peakuuii B
HEOPraHMYECKON U OPraHn4ecKOW XUMHH. 3aKOH
COXpaHEHUsI MACCHI BELECTB; 3aKOH COXPAHEHUS U
IIPEBPALICHUS DHEPTUH ITPU XUMHUYECKUX PEAKIHIX

07.11.

Ckopoctb peakiui. OOpaTuMble peakiuy.
XUMHUYECKOE PAaBHOBECUE

10

14.11.

[Tpaktuueckas padota Ne 1. «BnustHue pa3zauaHbIx
(haKTOpOB HA CKOPOCTh XUMUUYECKON PEAKITUM))

11

21.11.

DNeKTpoauTHYeCKas quccoruanus. [loasatue o
BoJIopoHOM moka3zatese (pH) pactBopa. Peakmun
MOHHOTO 0OMeHa. [ uapoIin3 opraHunvIecKux U
HCOPraHM4YCCKUX BCIICCTB

12

28.11.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
[TonsaTue 06 >MeKTpOM3E PACIIIABOB M PACTBOPOB
coyei

13

05.12.

KonTposbHast padora mo pasaeny «Teoperuueckue
OCHOBBI XMMMUI»

Pa3nen 2. Heoprannyeckas xumusi (17 yacoB)

14

12.12.

Mertamnel, ux nosioxkenue B [lepuoanyueckoit cucreme
xuMmudeckux 3aemenToB . . Menneneesa u
0COOEHHOCTH CTpoeHus aroMoB. O0mue pusndeckre
CBOMCTBA METAJJIOB

15

19.12.

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HaNpsLKEHUH METaJIJIOB

16

26.12.

XHUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJLIOB
(HaTpWii, KWK, KaJIBINK, MATHAN, aJTFOMUHHAN) U UX
COEIUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COEIMHEHUN

18

XUMHUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COEeIMHEHUN

19

[IpakTuueckas pabota Ne 2. "Pemenue
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «MeTalb»"

20

Hewmerannsl, ux nonoxxenue B [lepuoanueckoi
cucTeMe XuMudeckux aneMeHnToB . Y. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckne cBoCTBa HEMETAIUIOB. AJUTOTPOIIUS
HEMETaJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa
U yIaepo/a)

22

XHUMUYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX
COEIMHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, (pochopa u ux
COEIMHEHUN

24

XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U UX
COEIMHEHUN
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25

IIpuMeHeHre Ba)XKHENIINX HEMETAJUIOB U UX
COCIMHEHUI

26

O06o0011IeHne U cucTeMaTU3aIus 3HAHUN TI0 TeMe
«Hemeraibl». BeruuciaeHus 1o ypaBHEHUAM
XUMUYECKUX PEAKIUN U TEPMOXUMHUUYECKHUE PACYETHI

27

[Ipaktuyeckas padora Ne 3. «Permenune
SKCIIEPUMEHTAJIbHBIX 3a7a4 110 Teme "HemeTambr"»

28

KourtpoJabsHas padora no remam «MeTaLiib» U
«Hemeranas»y/Beepoccuiickasi npoBepoyHasi
pabora

29

HGOpFaHI/I‘-IeCKI/Ie 1 OPraHruv4CCKUC KUCIOTHI.
HGOpFaHI/I‘-IeCKI/Ie 1 OPraHn4CCKUC OCHOBAHUA

30

Am(oTepHbIE HEOPraHUYECKHE U OpPraHUYECKHe
COeIMHEHUS. | eHeTHUecKast CBsA3b HEOPraHUYECKUX U
OPraHUYEeCKHX BEUIECTB

Pasznen 3. Xumus u ;xu3nb (4 yaca)

31

Ponp xumMuu B o0ecrieueHuH SYKOJI0THICCKOM,
SHEPreTUYecKOo U MUIEBOI 0€301aCHOCTH, Pa3BUTUN
MEJUIHBI

32

[IpencraBnenust 06 0OMKX HAYYHBIX TPUHIIUIIAX
MTPOMBIIIIJIEHHOTO MOJIy4YeHUs! BaXKHEHIIINX BEIeCTB

33

Yenosek B MUPEC BEIICCTB U MAaTCPHUAJTIOB

34

XHMHMS U 3J0POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME 34
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