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Pabouas IporpaMmma o ydueOHOMY peaMeTy «Xumus»
(6a30BBINypOBEHB )(TIpeaAMeTHasI001acTh« EcTecTBEHHO-
Hay4YHBICTIPEIMETHI» )(J1aJIe€COOTBETCTBEHHO — nporpamma 1o XUMHH,
XMMHSI)COCTaBIIEHA B COOTBETCTBUH ¢ DepepanpbHOi pabodeil mporpaMMoid B BKIIIOYAET
MOSICHUTEIIFHYIO 3aIMCKY,COIepKaHue 00yUCHHsI, TUTAHUPYEMbIC PEe3yIbTaThl OCBOCHHUS
IPOrPaMMBI 110 XUMUH,TUTAHUPYEMbIEPE3yIbTaThl, TeMaTHICCKOCTIIIAHUPOBAHUE.

[TosicHUTEIPHAS3AMICKAOTPAYKACTOOIINCIICTUN3aTaYN N3y ICHUSIX MU U, XapaKTePH
CTUKYTICHXOJIOTHIECKUXITPEAMOCHUTOKKEEN3YICHHIO00yJaIOITUMHCS,MECTOBCTPYKTYPE
y4eOHOTr0IIIaHa,aTaKKeIOIX0ILIKOTOOPYCOIepKAHUS, KOTIPEIEICHUIOTIAHUPYEMBIXPE3
yIIbTaTOBUKCTPYKTYPETEMaTHICCKOTOIIAHUPOBAHUSI.

ConeprxaHneo0y4ueHUIPACKPBIBACTCOIEPKATEIbHBICTUHUU, KOTOPBICTIPE/IaratoTc
g I o0sA3aTeNIbHOrO0  W3Y4YeHUss B KaXJIOM  Kjlacce  Ha  YpPOBHE
CpeaHeroo0Ierooopa3oBaHusl.

[TnanupyeMbiepe3yIbTaThlOCBOCHUSTTPOTPAMMBIITOX UMUHBKITIOYAIOTINYHOCTHEIE,
MeTaIpeIMETHBIEPE3YIbTAThI3aBEChIIEPUOI00YUEHUSIHAYPOBHECPETHETO o011ero
00pa3oBaHUsI,aTAKKEPEIMETHBIE TOCTURKEHUS00YIAIOIIETOCA3aAKAKIBINT0100yYeHHS.

MOACHUTEJIBHAASAIINCKA

[IporpammanoxuMurHaypOBHECPETHETOO0IIET000pa3oBaHusIpazpabOTaHaHAOCHOB
e denepanbHOTO3aKOHA oT 29.12.2012 No273-®3
«O006pazoBanuuBPoccuiickoii®eneparuny, rpedoBaHUIKPE3yIbTaTAMOCBOCHUIDEED
anbHOM0OpazoBaTeIpHONIpOrpaMmbicpeiHeroodieroodpazopanusa(DOIICOO),mpeact
aBneHHbIXBDeieparpHOMIocy1apcTBeHHOMOOpa3oBaTenbHoMcTan1apTeCOO, c
yuéToM Konnenimu IpernoaaBaHusI y4eOHOro npeaMmeTa «XuUMUA»B
oOpa3oBarenbHbIX  opraHuzaumsx  Poccuiickoit — ®enepanuu,  pealn3yroIIMX
OCHOBHBICOOPa30BaTEIHHBICITPOTPAMMBI, HOCHOBHBIXITOJIOXKEHU I« CTpaTernupa3BUTHSB
ocniutanusaBPoccutickon®enepanuunaneprnonn02025
roaa»(Pacnopspxenuel IpaButenbctBaP®0129.05.2015N996-p.)

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl IO XUMHUHU, K OIPEACIICHUIO
oOmieiicTpaterud OOy4YeHHUsl, BOCIUTAHUSA M PaA3BUTUS OOYyYalOLIUXCS CpPEICTBAMMU
yaeOHoronpeameTa« X uMusi» s 1 0—

1 1kmaccoBHaba30BOMYpOBHECOCTaBUIIMKOHIIENTYabHbIeN0I0KeHUIDPT OCCOOo0RB3an
MOOOYCIIOBIEHHOCTHIIENEH,COAePKaHUA,PE3YIBTATOBOOYUCHUSIUTPEOOBAHUHKYPOBHIOI
OJITOTOBKUBBITTYCKHUKOB.

BcooTBeTcTBUMCIaHHBIMUTIONOKEHUSIMUATIPOT pAaMMAITOXUMHH(0a30BBIAYPOBEHD )
HaypOBHECPEIHET0001IEr000pa3zoBaHus:

yCTaHaBIMBaAETOOs3aTeNbHOS(MHBAPUAHTHOE)TPEIMETHOECOIEPKAHUE,OTIPEEISIET
KOJIMYECTBEHHbIE M KAUYECTBEHHbIE €r0 XAapaKTEPUCTUKU Ha KaXKJIOM STaneu3y4deHUs

npeaMeTa,  NpeAycMaTpuBaeT  MPUHLMUIBI  CTPYKTYPUPOBAHHS  COJEpIKaHUS
upachpeeseHusl eronokiaccam,0CHOBHbIMpPa3aeiaMiuTeMaMKypca U JTaéTIpUMEpPHOE
pacrpeesieHuey4e0HbIX 4acoB o



TeMaTUYECKUMpPa3aesiaM,pEKOMEH Ty e TIIPUMEPHYIOIOCIICIOBATETFHOCTHIU3YICHUSIOTIE
BHBIXTEMKYpCaCc YYETOM MEXKIPEAMETHBIX W BHYTPUIIPEIAMETHBIX CBS3CH, JIOTHKHU
y4eOHOTO TpoIiecca,Bo3pacTHbIX0coOeHHOCTeH0Oydatonuxcsil 0—1 1kmaccos;



NAaETMETOINYECKYOMHTEPIIPETALMIOLEIICUN3YICHUATIPEIMETAHAYPOBHECOBPEMEHHBIXIIP
MOPUTETOBBCUCTEMECPETHEr00011IEro00pa30BaHus,CoOACPKATEIbHONXaPAKTEPUCTUKUILIA
HUPYEMBIXPE3YIbTaTOBOCBOCHUSIOCHOBHOMOOPA30BaTEILHONIIPOTpaMMBICPEAHETOO0IIIET
000pa30BaHUA(JIMUYHOCTHBIX,METAIPEIMETHBIX,IPEAMETHBIX ),0CHOBHBIXBUIOBYYEOHO-
MI03HABATEIbHOMAESATENIbHOCTHOOYYAIOLIEr0CAN00CBOEHUIOCOAep)Kanusanpeamera. I losce
MHa3BaHHbIM  NO3ULHUSAM B IporpaMme 1o XUMHH coOmroeHa
IPEEMCTBEHHOCThC(eiepaibHOIpaboueHIporpaMMOi0CHOBHOT00011IEr000pa30BaHHUsAIIO
xuMun (711 8—9knaccoBoOpa3z0BaATEIbHBIXOPTraHU3alINii,0a30BbIYPOBEHB ).

XUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa3oBaTeIbHOHOPTraHU3ALMH, IBIISIETCIHEOThEMIIEMONYACTHIONX00PA30BAHHOCT
1. OHOCTY KU T3aBEPIIAIOIIMMATAIIOMPEATN3aLIMNHACOOTBETCTBYIOIIEMEMY0Aa30BOMYPOB
HEKJIFOUEBBIXIIEHHOCTEH, PUCYIINXLIETOCTHOMCUCTEMEXUMUYECKOT000pa30BaHus. ITULL
€HHOCTH KacaloTCsl IMO3HAHUSA 3aKOHOB NPUPOJbL, (OPMUPOBAHHUS MHUPOBO33PEHUS
MOOIIEHKYIIBTYPbIYEIOBEKA,ATAKKEIKOIOTHIECKUOOOCHOBAHHOT OOTHOIIEHUSIKCBOEMY3
JOpOBBIOMIIPUpOIHOMCpee. PeanuzyeTcssxuMuyeckoeoOpa3oBaHneo0ydatonuXcsiHay PO
BHECpeIHErooo1eroo0pazoBaHusCpeCTBAMIYYeOHOTOIIpeIMeTa «XuMus»,
COZIEP/KAHUE 151 ITIOCTPOCHUE KOTOPOTO ONIPEICIICHBI B
IPOrpaMMENOXUMHUUCYUYETOMCIIENN(PUKMHAYKUXUMUH,EE3HAUE€HUBIIO3HAHUUTIPUPO,IBI
MBMAaTEpPUAIbHOMKU3HNOOIECTBA,aTAKKECYUETOMOOIINXLIETCHUTTPUHIIUIIOB,
XapaKTepU3yIIX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEOHETO
obmeroo6pazoanusiBPoccuiickoii®deneparuu. Tak, Hanpumep,npud OpMUPOBAHUUCOED
XKaHUATPEAMETa« X UMUSI»YUTEHBICIIETYIOIIUENO0I0KEHUOCTIELIM(PUKEN3HAYEHUMHAY KU
XUMUH.

XuMHUsi Kak JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIrpaeT o0coOyio
POJIBB COBPEMEHHOM LIMBUJIM3AIMH, B CO3JaHUU HOBOM 0a3bl MaTEpUAILHON KYJIBTYPBHI.
OHaBHOCUTCBOIBKJIaABGOPMUPOBAHUEPALIMOHATBHOTOHAYYHOTOMBIIIIEHUS,BCO3JaHNE
LEJI0CTHOT OIPEACTABICHUSA000KPYKAIOIIEMMUPEKAKOETUHCTBEIPUPOIBINUEITIOBEKA, KOT
opoeopMUPYETCIBXUMHUUHA0OCHOBETIOHUMAaHHIBEIIIECTBEHHOTOCOCTAaBa OKPYKAIOILIEro
Mupa, OCO3HAaHMs B3aUMOCBSI3H MEXKY CTPOEHUEM BEILIECTB,
UXCBOMCTBAMUUBO3MOKHBIMUOOIACTIMUTIPUMEHCHUS.

TecHOB3aMMOENCTBYSICAPYTUMUECTECTBEHHBIMUHAYKAMU, XUMUSACTATIaHEOTHEMIIE
MONYaCTHIOMUPOBOUKYJIBTYPbI,HEOOXOAUMBIMYCIIOBUEMYCIICIIHOTOTPYJANAKU3HUKAK T
orowieHao61ecTBa. CoBpeMeHHAIXUMUSIKAKHAYKACO3UIaTeIbHasl, KaK HayKa BBICOKUX
TEXHOJIOTHI HalpaBJieHa Ha peleHue
IJI00JTBHBIXIPOOJIEMYCTOMYNBOT OPa3BUTHAYEIIOBEUECTBA—

CBIPBEBOM,PHEPT € TUICCKOM, TUIIIEBOM,KOJIOTHISCKOM0E30IaCHOCTUHOX PAHBI3IOPOBbSI.



BcooTBeTcTBUMCOOMMMUIIETISIMUUTTPUHIIMIIAMUCPEIHET000Iero00pa30BaHUsICO/Ie
pkanuenpenMera«Xumus»(10—11xmacc1,0a30BbIilypOBEHBU3YYEHUS ) OPUEHTUPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
o0yyJaromxcs,Heo0X0IUMYIOUM/IJISIBEIPA00 TKUMUPOBO33PEHUECKUXOPUEHTUPOB, yCIIe
ITHOTOBKJIIOUEHHUSI B  KU3HBCOLMYMA,MPOJAOIIKEHUSI  00pa30BaHUSI  BPa3IUUYHBIX
00J1aCTSX , HECBA3AaHHBIXHEMIOCPEICTBEHHOCXUMUEH.

CocTraBastomuMuIpe AMETa« X UMUSA» IBIIIOTCA0a30BbIEKYPChI—
«Opranndeckasxumuss» u «OOm@as W HEOPraHWYECKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM
COJIEPKAHUSKOTOPBIXSBIISIOTCSIOCHOBBIOA30BOMHAYKH : CHCTEMa3HAHMHITOHEOPTaHUYECK
OMXUMUU(CBKIIOUCHUEM3HAaHU N300I MX UMUK )HOpTraHUYeCKOMXUMuU. @opMUpoBaHue
JTAHHOMCUCTEMBI3HAHUUTTPUU3YUCHUUIIPEIMETA00EeCTIeUNBACTBO3MOKHOCTHPACCMOTPEH
HSBCETOMHOT000pa3usIBEIIECTBHAOCHOBEOOIIUXITOHATUM,3aKOHOBUTCOPUMXUMUH.

CTpyKTypacoaepxKaHusiKypCOB—
«OprannyeckassxuMusi»u«O0IIasiMHEOPraHn Y eCKASIXUMUSH C(HOPMUPOBAHABIIPOTPAMME
NOXUMHHHA0CHOBECHCTEMHOT ONIOAX0AaKN3yYEHUIOY4UeOHOroMaTepruanano0ycioBiIeHan
CTOPUYECKHMOOOCHOBAaHHBIMPA3BUTUEM3HAHHITHA ONPEeNETIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak,B Kypce OpraHM4e€CKOM XMMHHM BENIECTBA PACCMATPHUBAIOTCS HA YPOBHE
KJIACCUYECKOUTEOPUUCTPOECHUSOPTaHNYECKUXCOEAMHEHUH,aTAKKEHAYPOBHECTEPEOXUM
WYCCKUXUIICKTPOHHBIX TMPEACTaBICHU O cTpoeHun BemiecTB. CBeneHus 00
M3y4aeMbIX B KYpCEBEILIECTBAXIAIOTCSIBPA3BUTUY—
OTYTJIEBOJIOPOIOBIOCTIOKHBIXONOIOTHYECKUAKTUBHBIXCOEAMHEHH . BKypceopranuieck
OMXUMHHIIONYYaI0TPA3BUTHEC(HOPMUPOBAHHBIEHAYPOBHEOCHOBHOTO00IIIET000pa30BaHU
AMepBOHAYATBHBICTIPEICTABICHUIOXUMUYECKONCBA3H,KJIaCCU(UKAITMOHHBIXTTPU3HAKAX
BEIIECTB,3aBUCUMOCTH CBOMCTBBEIIECTBOT UXCTPOCHUS,0XUMUYECKONPEAKIIUU.

[ToHOBBIMYTIIOM3PEHUSBIPEAMETE X X UMUS»0A30BOTOYPOBHAPACCMATPUBACTCSIN3
YYEHHBINTHAYPOBHEOCHOBHOTOOOIIEr000pa30BaHUATEOPETUUCCKUMA Matepuan u
dakToornyeckue CBEJICHUS 0 BEIIECTBAX 151
xuMuueckoipeakuu. Tak,BuacTHOCTH,BKypce«O01asuHeoprannyecKasx uMusi»o0yda
FOIIIUMCSIITPEOCTABIISIETCS.  BO3MOXKHOCTh ~ OCO3HAaTh 3HAYEHHE IIEPUOJUYECKOTO
3aKOHAaC OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX TO3UIIMM, TIy0)Ke TOHSTh
HUCTOpUYECKOECU3MEHEHUEDYHKITUHATOT03aKOHA—
0TO000IIAOIIEHT000BACHSIOIIEHUITPOTHOZUPYIOIIEH.

EnnnascrucreMa3HaHMMOBAXKHENIINXBEILIECTBAX,NXCOCTABE,CTPOCHUN,CBOVCTBAXH
IIPUMEHEHNH,aTAKKEOXUMHUYECKUXPEAKIIUAX, UXCYILIHOCTUM3aKOHOMEPHOCTSX
npotekanusi jgomnoyiHgeTcss B Kypcax 10 m 11 kjaccoB sineMeHTaMuUCOAEpKaHUS,
UMEIOIIUMHU KYJIbTYPOJOTUUECKUN U MPUKIAIHON XapakTep. DTU 3HAHUSICIIOCOOCTBYIOT
MMOHMMAHUK  B3aUMOCBSI3M  XHAMUM C  JAPYTUMU  HAyKaMmMH,  PacKpbIBarOT
e€pOoJIbBII03HABATEILHOMUIIPAKTUY ECKOMIEATETLHOCTUYEJIOBEKA, CTOCOOCTBYFOTBOCTIUT
aHWUI0O  YBaXEHUS K  TMPOIEecCy  TBOpYECTBA B 0O0JIACTM  TEOpUH |
MPAKTUYECKUXTTPIIIOKECHUHXMUH,TIOMOTaI0 TBBITTY CKHUKYOPHUEHTHPOBATHCSBOOIIIECTBE
HHO



U JMYHOCTHO 3HAYUMBIX MpoOiieMax, CBS3aHHBIX C XHUMHEH, KPUTHUYECKH
OCMBICTTUBATPHH(POPMAIIUIO M TPUMEHITh €€ Ui TIOTIOJHEHWS 3HAHHWM, pEerIeHUs
MHTEJUICKTYabHBIXUIKCIIEPUMEHTAIBHBIX ~ MCCJIEIOBATENbCKUX  3a7ad.B  menom
coJiepKaHueyueOHOTrOnpeIMeTa« X UMHSI»JTAaHHOTOYPOBHIN3y4YEeHUSIOPUEHTUPOBAHOHA(D
OpPMHUpPOBAHUEY OOYYaIONIUXCS MHPOBO33PEHUYECKOM OCHOBBI JUIsi MOHUMAaHUs
bunocodckux

UJIeH, TAKUXKaK: MaTePHATbHOCETMHCTBOHEOPTaHUNIECKOTOMOPTaHUIECKOTOMHUPA,00yCIIO
BJIEHHOCTHCBOMCTBBEIIECTBUXCOCTABOMUCTPOEHUEM,T03HABAEMOCTHIIPUPOTHBIX
SABJICHMM  MyTEM  JKCIEPUMEHTA M PEIIEHUs  MPOTUBOPEUYUH  MEXIy
HOBBIMU(PAKTAMUUTEOPETUYECKUMHUIIPEATOCHUIKAMU,0CO3HAHUEPOIUX UMUK B
PEIICHUMAIKOJIOTHYECKUX TPOo0JieM, a Takke MpodsieM cOepekeHUs SHEPreTHUUECKHUX
PECypCOB,ChIPbhs,CO3JaHUSTHOBBIXTEXHOJIOTUMUMATEPUATIOB.

B mmaHe pemeHus 3amad BOCIMTaHWS, pa3BUTHS W COLMAIU3AIUU
00yYaIOIIUXCTPUHATHIETPOT PAMMOUIIOX UMHUHIIOIXOABIKOTIPEICTICHUIOCOAE PIKAHUSIUTT
OCTPOCHHUSATIPEAMETANIPEyCMATPUBAIOT(HOPMUPOBAHUECYHUBEPCATBHBIXYUECOHBIXICUCTB
Ui, uMeIoIKX 0a30BO€ 3HAYEHUE [JISi PA3IMYHBIX BUIOB JEATEIBHOCTH: PEIICHUS
npoOiem,lIoucKa, aHainu3a MW 00paboTkM MHPOpMALMH, HEOOXOIUMBIX  JUIS
npuoOpeTeHUS
OIIBITAIIPAKTUYECKOUUUCCIIEOBATEIBCKONAEATENIbHOCTH,3aHUMAIOIENBAXKHOEMECTOBII
O3HAHUUXUMUHU.

BnpakTukernpenonaBaHUIXUMIUKaKHAYPOBHEOCHOBHOTOOOIIIEr000pa30BaHUITAK
U Ha  ypoOBHE  cpenHero  oOmero  oOpa3oBaHusi, TIpU  OMNpPEIEICHUU
COZIEPKATEIIbHOMXAPAKTEPUCTUKUIEIECHU3YUEHUSITTPEAMETAHAIIPABICHUEMIIEPBOCTEIICH
HOM3HAYUMOCTH TPAJAUIIMOHHO TPU3HAETCA (HOPMHUPOBAHKME OCHOB XMMHUYECKOW HAYKH
KaKoO0JIaCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUUECKON JIEATEIIbHOCTH YEJIOBEKA U
KaKOJHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyJIbTypbl. C METOAMYECKONW TOYKH 3PEHUS
TaKONTOAXOAKOIIPEACICHUIONEICHU3YYEHUSTIPEIMETAs BIISICTCSBIIOIHEOPABIaHHBIM.

CornacHo [aHHOW TOYKE 3pEHHsSI TJABHBIMH LIEJISIMU M3Y4YEHUS MpeaMera
«XumusinaabazoomypoBHe(10-1 1k )sBusitoTcst:

dbopmupoBaHue CHUCTEMBI XUMHYECKUX 3HAHUM Kak
BAKHEUILIECOCTABIISIOIIEHECTECTBEHHO-HAYYHOU KapTUHBI MHUPA, B OCHOBE KOTOpPOU
Jexar KJIFOUEBBIE

NOHATUS,pyHAaMEHTAbHBIC3aKOHBIUTEOPUUXUMHUN,0CBOCHHUESI3bIKaHAY KU, YCBOCHUECHTT
OHUMAaHUECYIHOCTUAOCTYTHBIX0000IICHUITMIUPOBO33PEHUIECKOTOXapaKTEPa,03HAKOMIIC
HUECUCTOPUEUMXPA3BUTUSIUCTAHOBIICHUS;

dbopmMHpoOBaHUEUPA3BUTHENPEICTABICHUHOHAYYHBIXMETOJAXTIO3HAHUSBEIIECTBUX
UMUYECKUXPEAKITUN,HeOOX O AUMBIX JUISITIPUOOPETCHUSTYMEHUIOPUEHTUPOBATHCIBMUPEBE
IECTBUXUMUYECKUXABICHUN, MIMEIOIIIMXMECTOBIPUPOIC, BIIPAKTUYECKOMUIIOBCETHEBHO
VDKU3HU;

Pa3BUTUEYMEHHUIHUCIIOCOOOBACATEILHOCTH,CBSI3aHHBIX CHAOIIOICHUEMUOOBSICHEHH
EMXUMHUYECKOTOIKCIIEPUMEHTA,COOTI0ICHUEMITPaBUIIOE30I1aCHOr000paIeHUsICBEISCTB
aMH.



Hap}I,Z[YCG)TI/IMCOILCp}KaTCJIBHaﬂxapaKTepI/ICTI/IKaHCJIeﬁHSaI[a‘II/I?)yLIGHI/ISIHpCI[MCTaBH
pOorpaMMCIIOXMMHUUYTOYHCHAUCKOPPCKTUPOBAHABCOOTBCTCTBUU



C HOBBIMM TPHOPUTETAMU BCUCTEME CcpeaHero oobmerooopa3zoBanusa. CerogHss
OpernojaBaHUM  XUMHM B OONbIIe  cTemeHu  OTHaércess  MPEANOYTEHHE
MPaKTUYECKONKOMIIOHEHTE COJIEp>KaHus OOy4eHHs, OpPUEHTUPOBAHHON Ha TOJTOTOBKY
BBIITYCKHUKAOIOIIE00pa30BaTEIbHOMOPraHU3aIuH, BIaIetoIleroHeHabopoM3HaHuii,ady
HKIIMOHAJIbHOMTPAaMOTHOCTBIO, TOECTHCIIOCOOAMUMYMEHUSIMUAKTUBHOT OTIOTyYEHHU S
3HaHUH ¥ MPUMEHEHUSI UX B PEAIbHOW KU3HHU JIJISl PEIICHUS MTPAKTUYECKUX3a/1ay.

BoarolicBs3unpunizydeHUUIpe IMeTa« X uMUASH» TOMUHUPYIOIlee3HaUeHHe TpHoOpeTa
10T TaKHeleInn3agaun,Kakx:

aJ1anTanus00y4aomuX CIKyCIOBUIMINHAMIYHOPA3BUBAIOLIETOCIMUPA, DOPMHUPOB

aHue MHTEIUICKTYaJIbHO pa3BUTOMN JINYHOCTH, TOTOBOM K
CcaMOOOPa30BaHMIO,COTPYTHUUECTBY, CaMOCTOSITCIbBHOMY  MPHUHATHIO  T'PAaMOTHBIX
peLIeHAN B

KOHKPCTHBIXKN3HCHHBIXCUTYANAX,CBA3AHHBIXCBCIICCTBAMUNNXIIPUMCHCHUCM
(bOpMHpOBaHI/Ie y 06yqa}oumxcx KIIFOYCBBIX HaBBIKOB (KJIIO‘-ICBBIX
KOMHGTGHHI/II)'I),I/IMCIOLHI/IX YHUBCPCAJIBHOC 3HAa4YCHUC JJIA Ppa3IMIHbIX BHUO0B

NESATEIbHOCTH: PEUICHUNpoOIeM,  TOUCKa, aHaausa u 00palboTKu
uH(popmaIuu, HEOOXOIUMBIXJISI MPUOOPETEHUS ONBITA JEATEIBHOCTH, KOTOpas
3aHUMAET BAKHOE MECTO B

MMO3HAHUUXUMHUH,aTAKKEJITOIICHKUCITO3UITMHAKOIOTHUECKOMOe30IIacCHOCTUXapaKTepaB
JUSHUS ~ BEMIECTB W XMMHYECKMX TIPOIECCOB HA OpPraHW3M  dYeJOBeKa U
MIPUPOIHYIOCPEIY;

Pa3BUTHETIO3HABATEILHBIXUHTEPECOB, MHTEIICKTYaTbHBIXUTBOPUYECKUXCIIOCOOHOCT
€00 yJarOIIMXCS: CIOCOOHOCTHCAMOCTOS TENHHOIPHOOPETaTHOBBIC3HAHUSTIOXUMHUHUBCO
OTBETCTBUHUCKN3HEHHBIMUIIOTPEOHOCTSIMHU, UCTIONIb30BAThCOBPEMEHHBICHH(OPMAITMOHH
BICTEXHOJIOTUHJISITIONCKanaHaIN3ayYeOHOMMHAY IHO-

MONYJISPHOUHHGOPMAITUUX UMHUYECKOTOCOICPKAHHS;

(dhopMHpOBaHUEHPA3BUTHEYO00YUAIOIINX CAACCOITUATHBHOTOMIIOTHIECKOTOMBITIICH
s, Ha0TI0aTeIbHOCTH,COOPAaHHOCTH,aKKYPATHOCTH,KOTOPBIEOCOOEHHOHEOOX O /TUMBI, BY
aCTHOCTH,TPUTIIAHUPOBAHUHHITPOBEICHUUXUMHUICCKOTOOKCIICPUMEHTA;

BOCIUTaHHE Yy  OOydalommxcs  yOexAEHHOCTH B T'YMaHHUCTHYECKOU
HAIPABJICHHOCTUXHUMHH,CEBAKHOUPOITMBPEIICHUUTIIO0ATBHBIXITPOOIEMPAIIMOHATEHOTO
IPUPOOTIOIH30BAHUS, TOTIOTHEHUSIDHEPTETHIECKUXPECYPCOBUCOX PAHEHUSTIPUPOTHOTO

paBHOBECHS, OCO3HaHUS HE00X0IUMOCTHU OepeKHOTO
OTHOIICHUSAKIPUPOJECUCBOEMY3I0POBBIO,aTAKKEPHOOPETCHUSIOTIBITAKCIIONH30BAHUSIIIO
JTy4YeHHBIX3HAHUM AT PUHSITHS IPaMOTHBIX

PELIEHUMBCUTYALUSIX,CBA3AHHBIX CXUMUYECKUMHUSBIICHUSIMU.
LenuuzanauynnzydeHUsApe IMETA« X UMHSINITOTY YO IPOOHYIOMETOANYECKY 0N
HTeprnperanuroBpasaene«llnanupyeMslepe3yIbTaTbIOCBOCHUAIIPOrPAMMBI 110 XUMUN»,
Omaropaps qemy o0ecrieueHo 4ETKOE IIPEICTABIICHUAE 0
TOM,KaKHE€3HAHUANYMEHUAUMEIOTIPSIMOEOTHOIEHUEKPCATN3AL U KOHKPETHONLIEIIH.



BydeOHoMIMIIaHECpeTHEr000IIET000pa30BAHUSTIPEAME T X UMUSI»0a30BOTOyPOBHSB
XOJIMTBCOCTaBMpeAMETHONHO00IacTH«ECTeCTBeHHO-HAYIHBICTIPEAMETHD».

OO01eeurciiouacoB,peKOMEHI0BaHHBIX IISIH3yYeHUIXUMHA—684acoB:B 1 Okjtacce —
34yaca(lyacBHenento),Bl 1knacce—34uaca(lyacBHeneno).
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|.COAEP KAHUEOBYYEHMUSA

10 KJIACC

TeopeTn4ecKNEeOCHOBBIOPTAHUYECKOUXUMMUH

IIpeameTopraHn4eCcKOMXUMHN: €EBOZHUKHOBEHHUE,Pa3BUTUEN3HAUYCHUEBIIOYYCHUH
HOBBIXBelllecTBUMaTepruaioB. TeopusicTpoeHusioprannueckuxcoequieHunA.M.byTiiepo
Ba,eE0CHOBHBIETIONOKEHUSL. CTPYKTYpPHBIEPOPMYIBIOPraHUIECKUX BEILIECTB.
['omomorus, wu3omepusa. XHMHUYECKas CBSA3b B OpPraHUYECKUXCOCIMHEHUSAX —
OJIMHAPHBIEUKPATHBICCBS3H.

[IpencraBnenuneoknaccupukannnoprannueckuxseniects. Homenknatypaoprannye
CKHX COCAUHEHUN (cucremaTuueckasi) U TPUBHAJIbHBIC Ha3BaHUs
BAKHEUIIMXIIPEICTABUTEICHKIIACCOBOPTraHUYECKUXBELLIECTB.

JKCNePUMEHTATbHbIEMETOAbIN3YYeHUSABEIECTB HMXITPeBPalleHU

O3HakoMIIeHHECO0pa3[aMHOPTraHMYeCKUXBEIIECTBUMATEpUaTaMIHANX OCHOBE, MO/
SJIMPOBAHUEMOJICKYJIOPTaHUY€CKUXBEIIIECTB,HA0II0/ICHUEHOTTUCAHUE IEMOHCTPAITMOHH
BIXOTIBITOBIIONPEBPAIICHUIOOPTaHUYECKUXBEIIECTBIPUHATPEBAHU U (TUIABJICHUE,00yTITUB
aHUEUTOPECHUE).

Yriaesogopoasl
AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKHWA psia. MeraH U 3TaH —
IPOCTEUIIMENTPECTABUTENN ANKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (peakuuu
3aMElIECHUS] HTOPEHUS ), HaX 05K ICHUEBIPUPOE,TOJTYUEHUECUTIPUMEHEHHE.
AJKEHBI:COCTaBUCTPOCHHUE,TOMOJIOTUYECKUUPS L. DTUIICHUITPOITAIIEH—IPOCTENIINE

IIPEICTABUTEIIN AJIKEHOB: buznueckue u XUMHYECKUE CBOMCTBa
(peakuUUTruIPUPOBAHKS, TAJIOTCHUPOBAHUS, TUAPATAIIUN,0KUCICHUSUTTOTUMEPU3AITIH ), TT
OJIyYCHUEUTIPUMEHECHUE.

Ankanauensl:0yTaauen-1,3uMeTnOyTaueH-
1,3:cTpoeHue,BaxxHeHIIMEXUMUYeCKuecBocTBa(peakuusnonumepusamun). I lomyyenuec
MHTETUYECKOTOKayuYyKaupe3UHbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKUN Psll. AlETUICH —
NPOCTEUIUN  TPENCTABUTENh  QJIKWHOB: COCTaB, CTpoeHHe, (U3NUECKHE U
XUMHUYECKUECBOMCTBA(PEAKIIMUTUAPUPOBAHUS, TAIIOTEHUPOBAHUS, THIPATALIMH,TOPEHU ),
MOJTy4YEHUEUTIPUMEHEHHE.

Apenbl.ben3on:cocra,cTpoeHne, pU3HUECKUENXUMUYECKUECBOMCTBA(PEAKIIMUTATIO
IeHUPOBAHUSIMHUTPOBAHUS ),[TI0JTyYeHUEUTTPUMEHEHUE. T01y0.1:cOcmas,cmpoeHue, husuy
ECKUCUXUMUYECKUECBOUCMBA(PeaKyuuealo2eHUpOSAHUAUHUMPOBAHUS), NOAYYeHue U
npumeneHue. TOKCHUYHOCTH apEHOB. I'eneTnueckas
CBSI3bMEXKAYYIJIEBOAOPOAAMU, IPUHATIEAKAITUMHUKPA3IUYHBIMKIIACCAM.

'Kypcusom B TekcTe  BBIACTCHBI  OIEMEHTHl  COICPKAHMS  ydeOHOrOMarephana,  KOTOpbIC
U3yYar0TCSIBO3HAKOMUTEIbHOMITIIAHEHHEBKITIOYAIOTCS BCOCTaBIPEIMETHBIXPe3yIbTaToBOCBOCHUIDOIT
COOnab6a30BOMypOBHE.
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[IpupogHbie UCTOYHUKH  YIiaeBOAOPOJOB. [IpupomaHbiii ra3 W  MOMYyTHbIE
HedTaapierasbl. Hedteneénponcxoxnenne. CnocoorimepepadoTKMHED TH TIEPETOHKA, KPE
KUHT(TEPMHUYECKUH, KaTaaTuTHIecKkuil ),muponu3.[IpoaykreimepepadoTkuHe )T, UXTIPUME
HEHUEBINPOMBIIIIIEHHOCTUUBOBITY. KaMEHHBINYTOIbUIPO YK THIETOTIEPEPAOOTKH.

JKCIEePUMEHTATbHbIEMETOAbIN3YYeHUSABEIECTB HMXIIPeBpalleHu i

O3HakomIIeHHECOOpa3aMHUILIaCTMACC, KAy YyKOBUPE3UHBI, KoJmeKnn«Hepenu«
VYT0116»,MO1ETUPOBAHUEMOJIEKYTYTJIEBOIOPOI0OBUTATIOT € HOIIPOU3BOIHBIX, [TPOBEICHHUE T
PAKTHYECKOHPAOOTHI: [10TYyYEHUEITHICHANN3YYEHHUEETOCBOICTB.

PacuérHbie3anaun

Beluucnenuss 1o  ypaBHEHHIO XMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBAUCXOJHOTOBEUIECTBAMIUIIPOIYKTAPEAKIIUUIION3BECTHBIMMACCE,00bEMY, KO
MYECTBYOIHOTOM3UCXOJHBIXBEIIECTBUIIUIIPOAYKTOBPEAKIIUN ).

Kucaopoacoaep:xxammeopranndecKuecoe1unHeHU s

[IpenenvHble OHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOI: CTpOEHUE, PU3NUECKUE
UXUMUYECKUECBOMCTBA(PEaKIIMMCAKTUBHBIMUMETAJNIAMU, T aJIOT€HOBOI0POIaMU, TOPEHHU
€), TIpuMeHeHHe. BomopomaHbie  CBS3M  MEKAY — MOJCEKYyJaMHU  CIIUPTOB.
JlelicTBHEMETaHOIAaNATaHOJIAHAOPTAHU3MYETOBEKA.

MHoOroaToMHbI€ CHOUPTHI. DTUJICHIJIMKOIL W TJIMIEPUH: CTPOEHUE, (PU3HUECKUE
UXHMHYCCKHUE CBOICTBA (B3aumoieiicTBue co IEJIOYHBIMU
MeTallJIaMU,KaueCTBEHHAsPEaKIsl Ha MHOTOAaTOMHBIC CIIUPTHI). JleicTBHE Ha OpraHu3M
yenoBeka. [[puMeHeHnernuuepuHan3 TUIICHTJIMKOJIS.

deHon:  CTpoeHHE  MOJEKYJbl, (U3WYECKMEe W XHMHYECKHE CBOMCTBA.
Tokcuunoctbenona. lIpumenennedenona.

Anpaerunipl U xkemonsi. DopManpaeruj, aneTaiblerua: CTPOCHHE, (PU3HUYECKUE
MXMMHUYECKUECBONCTBA(PEAKIIMUOKUCICHUSINBOCCTAHOBJICHUSI,KaU€CTBEHHBIEPEAKIINH ),
MOJTy4YeHUECUTTPUMEHEHHUE.

Ayemon: cmpoenue, uzuveckue u Xumuyeckue ceoucmea (peaxyuu OKUCIeHUs]
UBOCCMAHOBIEHUSL), NOJIYYeHUSUNDUMEHEHULE.

OnHOOCHOBHBIETIPEACTBHBIEKAPOOHOBBIEKUCIOTH. MypaBbHHASIMYKCYCHAS KUCIIOT
BI:CTpPOCHUE,PU3NIECKUEUXMMUYECKIECBONCTBA(CBONCTBA,00IIHE IIIKIIACCAKUCIIOT, pea
KiusidTepuduKanmm),norydeauennpumMenenne. CTeapuHOBassHOJICHHOBAsT KUCJIOTHI Kak

IpeICTaBUTENN BBICIINX KapOOHOBBIX KHCJIOT. Mpbuia KaK
COJIUBBICIINXKAaPOOHOBBIXKUCIIOT,NXMOIOIIIEEICHCTBHE.

Cnoxublie a¢upsI Kak MIPOU3BOJIHBIE KapOOHOBBIX
kucnoT.I napomuzcnoxubixd@upos. Kupsel.['uaponuzxupos.lIpumenennexxrupon.bruono
TUYECKasPOJIbKUPOB.

YrneBoasl: COCTaB, KJIaCCU(PUKAISYTIIEBOIOB (MoHO-, T~ u

nosiucaxapubl ).l moko3a—
MPOCTEUITMHMOHOCAXAPHUI:0COOEHHOCTUCTPOCHUSMOIEKYJIbI, PU3MUECKUEUXUMUUECKUE
cBorictBa(B3auMoencteuecruapokcuaommeu(1l),okncieHneaMMruaqyHbIMPACTBOPOMO
kcuaacepeodpa(l),BoccTaHoBiIeHNE,0p0KEHUETITIOKO3bI),
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HaxXxOoXJIEHWE B TPUPOJE, TMpPUMEHEHHe, Owuonoruueckas poiab. DOTOCHHTES.
OpyKTO3aKaKN30MEPIIIFOKO3BI.
Caxapoza — npedcmagumenb OUCaxapuoos, 2UOpOaU3, HAXOJHCOeHUe 8 NPupooe

UnpumeHerue.
KpaXMaJ'II/IHeJ'IJIIOJ'IOBaKaKHpI/IpOI{HBIeHOJ'H/IMepBI.CTpOCHI/ICKanMaJIaI/IHCJ'IJ'IIOHOBBI.
duznyeckue 141 XUMHUYCCKHC CBOMCTBaA Kpaxmalia (FI/I,Z[pOJII/IS,

K&‘IE?CTBCHHaﬂpeaKHI/ISICI/IOILOM).

JKCNePUMEHTAIbHbIEMETOAbIN3YYeHUSABEIIECTBUMXIIPEBPALIICHUH

[TpoBenenme,HaOII0IEHUENOTTUCAHUEEMOHCTPAIMOHHBIX OITBITOB: TOPEHUECTTMPTO
B,Ka4E€CTBEHHBICPEAKIIUUOIHOATOMHBIXCIUPTOB(OKHUCIeHUeITaHoIaokcuaommeu(1l)),
MHOT0AaTOMHBIXCITUPTOB(B3auMo ieiicTBuermuiepunacruapokcuiommenu(ll)),anpneruns
oB(oKHcIIeHneaMMuauHbIMpacTBopoMokcuaacepedpa(l)uruapokcugommeu(Il),B3anmo
JEWCTBUEKPAXMAJIACHOJIOM ),[TPOBEACHUETIPAKTUYECKON
pabOThI:CBONCTBAPACTBOPAYKCYCHONKHUCIIOTHI.

PacuéTHbie3agaun

Beruncnennss 1o ypaBHEHHIO XHMHYECKOM  peakmuu  (Maccbl, 00béMa,
KOJIMYECTBANCXOTHOTOBEIECTBAMIIMIIPOIYKTApEaKIIMUIION3BECTHRIMMACCE,00bEMY, KO
WYECTBYOHOTOM3UCXOIHBIXBEIIECTBUINITPOIYKTOBPECAKIINH ).

A30TcoepKalieopraHuyecKuecoeIMHeHus

Amunwl.  Memunramun u  aHUIUH:  cocmas, cmpoeHue, Quauueckue u
XUMUYECKUEeCBOUCMEA(20peHUe, 83AUMOOeUCMBUEC8000UUKUCTOMAMU).

AMUHOKHUCIOThIKaKaM(OoTepHbIEOpraHuIeCKrecoeAMHEHN. DU3NUECKUEUXUMHUYEC
KM€  CBOMCTBA  aMUHOKUCIOT (Ha  mpuMepe  riMIMHA).  buonormyeckoe
3HaYeHHneaMHHOKUCTOT. I lenTuapr.

benkukaknpupoaHBIEBEICOKOMOJICKY I pHbIecOoeuHeHns. [ [epBUYHas, BTOpHYHAS U
TpETUYHAas CTPYKTypa OEJIKOB. XHUMUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIHN3,ICHATYpAIsl, KaueCTBECHHBIEPEAKITUUHAOCITKY.

JKCNEPUMEHTAIbHbIEMETOABIM3YYeHUABECIIECTB HMXIIPEBPALLICHUH
Ha6nronenuenonricanne 1eMOHCTPAMOHHBIXOTIBITOB: IEHATYPalUsIOETKOBIIPUHATD
€BaHUU,IBETHBIEPEAKIIMHOCIIKOB.

BbicokoMou1eKyJIsIpHbIECOeTMHEHUST

OCHOBHBICTIOHATHSIXUMHUUBBICOKOMOJIEKYJISIPHBIXCOSTUHEHU A : MOHOMED, TOJTUMED, C
TPYKTYPHOE3BEHO,CTEIIEHBITOTMMEPH3AITUH,CPETHIIMOJIEKYIIpHasMacca. OCHOBHBIC
METO/JBl ~ CHHTE3a  BBICOKOMOJICKYJSPHBIX  COCAWHEHUA  —  TIOJUMEpHU3AIUS
UTIOJTMKOHICHCAITHSL.

ITnacmmaccol(nonusmuien, NOIUNPONULEH, LOTUSUHUIXTIOPUO, noaucmupon). Hamyp
ALHBIUUCUHMEMUYeCKUEKAYYYKU(OYMaoueHo8blil, X10pONPEHObILUU3ONPEHO08bILL). Bono
KHA:HAMYPalbHble(XJI0NOK, WepCMb, WENK), UCKYCCMBEHHble(ayemamHoe80I0KHO, BUCKO3
a), cunmemuyeckue(KanpoHUulIA8Can).
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JKCNepuMeHTAIbHbIEMETOIbIN3YYeHUsABElleCTB MMXNPeBpaLeHmii
O3nakomiieHne ¢ oOpa3laMu MPUPOJHBIX W  HUCKYCCTBEHHBIX  BOJIOKOH,
IUIaCTMACC,KayuyKOB.

MexnpeaMeTHbICCBA3H

PeanmzanusiMexnipe IMETHBIX  CBA3€M NPU HM3YYEHHH OPTraHUYECKOM XUMUUB
10 kmacce OCYyIIECTBISETCS 4YEpe3 HCIOJIb30BAHWE Kak OOLIMX €CTECTBEHHO-
HAyYHBIXTIOHATHI, TAKUTIOHSTH, SIBJIS IO X CSICUCTEMHBIMUIIIOTACIIBHBIXIIPEIMETOBEC
TE€CTBEHHO-HAyYHOT OLIUKJIA.

OO01ueecTecTBEHHO-
HAYYHBICTIOHATHS: IBJICHUE, HAY UHBIM (PAKT,[UTI0TE3a,3aKOH, TEOpHSI, ~ AHAJIU3, CHHTE3,
KJIacCUpuKanus, NEPUOIUYHOCTb, HaOJII0/IeHHE,
U3MEPEHHE,IKCIIEPUMEHT,MOIEIINPOBAHNE.

dusnuka:  MaTepus, OHEpPrus, Macca, aToM,  JJIEKTPOH,  MOJIEKyJa,
HHEPreTUYECKUNYPOBEHbB,BEIIECTBO,TENI0,00bEM,arperaTHOECOCTOSTHUEBEIIECTRA, (HH3HY
€CKHUEBEIINYMHBINE AMHUIBINX U3MEPEHHUS.

buonorusa: knetka, opranusMm, Ouocdepa, OOMEH BEIIECTB B
Opranusme,(poToCHHTE3,0M0I0THUECKAKTUBHBIEBEILIECTBA(OETIKU,yTIIEBO

IbLKupbL(pepMenTsl). I eorpadusa: MUHEpabI, TOPHBIE TIOPOJBI, IOJIE3HBIE
HCKOIIaeMbIe, TOIUIMBO,

pECYPCBIL.
TexXHOI0rus: MUILEBbIE IPOYKTHI,0CHOBBI PalMOHAIIBHOTO NUTaHUs,

MOIOIMIUECPEACTBA, JICKAPCTBCHHBICMKOCMECTHYCCKHUCTIPCIIAPATBI,MATCPUAJIBIN3UCKYCCTBC
HHBIXHCHUHTCTHUYCCKHUXBOJIOKOH.

11 KJIIACC

TeopernuecKkneoCHOBBIXUMUM

XUMUYECKHl ~ 3nmeMeHT. AToM. Snpo aromMa, UW30TOMNBL.  DJIEKTPOHHAs
000J109Ka. JHEPreTUICCKUECYPOBHH, IO TYPOBHI. ATOMHBICOPOUTAIH,S-,P-,d-
251eMeHTbl.OCOOCHHOCTH  pacIpesiefieHus d3JEeKTPOHOB MO OpOMTalsiIM B aroMax
3JIEMEHTOB MEPBBIXYETHIPEXTIEPHOIOB. DIIEKTPOHHASIKOH(PUTYypAIUIaATOMOB.

ITepnoanueckuiizakonullepuoanueckascucreMaxumuyeckuxsneMeHToB /. M1.Meunx
esneeBa.Cs3pliepuoanyeckorozakonanl lepnoanueckoicCHCTEMBIXMMUYECKUX
AJIEMEHTOB J.N. MenpaeneeBa c COBPEMEHHOU TEOpUeEn CTPOECHUSA
aTOMOB.3aKOHOMEPHOCTUHU3MEHEHHUSICBOMCTBXUMUYECKUXAJIEMEHTOBUOOPA3YEMbIXUMHU
OpPOCTBIX W CJOXHBIX BEIIECTB MO TIpynmaM W [epuojaM. 3HAuyeHHE
MEPUOANYECKOT03aKOHABPA3BUTUNHAYKH.

Crpoenune BemiecTBa. XMMHYECKas CBs3b. DBuapl XMMHYECKOM  CBS3M
(KOoBaJIeHTHAsTHENOJISIPHASAUIIONAPHAsS, MOHHAs, MeTaTnueckast ). Mexanu3mplo0pa3oBaHU
SKOBAJICHTHOM  XUMHUYECKOM CBsi3M  (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN).
BonoponHasacea3p. BalleHTHOCTb. DNEKTPOOTpULATENBHOCTh. CTENEHb OKHUCIICHUS.
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HMoHbI: KaTHOHBIMAHUOHBI.
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BemecTBamMoieKyIIpHOrOMHEMONEKYISPHOTOCTPOEHUA. 3AKOHIIOCTOSTHCTBACOCTAB
a BelleCcTBA. Wbl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTBOT
TUIIAKPUCTAIIIAYECKONPEIIETKH.

[TonsTueonucnepcHbIxcucTeMax. ICTUHHBIEUKOIOU AHBIEPACTBOPBL. MaccoBas o

sSIBEIlIECTBaBPACTBOPE.
Knaccudukanus HEOPTaHUYECKUX COEJIMHEHUH. Homenknatypa
HEOPTaHWYECKUXBEIIECTB.  ['eHeThueckass  CBA3b  HEOPraHUYECKUX  BEILECTB,
MPUHAIICKAITMXKPAITMYHBIMKIIACCAM.
XuMHuecKas ~ peakiusl. Knaccudukanus  XUMUYECKHX  peakiuuid B

HEOPraHN4eCKOMNOPraHNYECKOMXUMHH.
3aKOHCOXPaHEHUSIMACCHIBEIIECTB,3aKOHCOX PAHEHUSUITPEBPAILICHUSIDPHEPTUUITPUX MUY E

CKUXPEAKIHUAX.
CkopocTbpeakiuu,e€3aBUCUMOCTbOTPA3INYHBIX PaKkTOpoB.OOpaTUMbIEPEAKITIH.
XHUMHUYECKOE paBHOBECHE. DakTOopHI, BIIMSIOIIME Ha COCTOsIHUE

xumuueckoropaBHoBecus. [ [punnur/Ielllarenbe.

DnekTpoiuTuueckasaucconnanys. CuiibHbIeUCI1a0bIedIeKTPOIUuThL. Cpe1aBoIHBIXD
aCTBOPOBBEIIECTB:KUCAs, HEUTpaIbHas, eI0uHas. [ loHsamueo8o0opoonomMnoxkasameine
(pH) pacmeopa. Peaxkuuu  uoHHOTO oOOMeHa. [udpoaus  HeopeaHuueckKux
UOP2AHUYECKUXBEWEeCTE.

OKuCINTENIBHO-
BOCCTAHOBUTEIbHbIEpEaKIINU. [ loHsamueobs1exmponuzepacniagosupacmeoposcoeii.llp
UMeHeHUedIeKMpOoau3d.

3KCHepI/IMeHTaJII)HI)IeMeTOIH)lI/I3y‘IEHI/lSIBe]_HeCTB nnxnpeBpameHnifl

Hemouctpanustadbmun«lleproauueckascucTeMaxuMUUECKUX aneMeHTOB/[.W.
MeHneneeBa»,n3y4eHUEMOICICHKPUCTANTHYECKUX — PEIIETOK,HAOTI0/IEHUEN OTHCAHKE
J€MOHCTPALlMOHHBIX 51 71a60paTOPHBIX OIIBITOB (paznoxxeHue

MEPOKCUJIABOI0POIaBIIPUCY TCTBUUKATATIN3ATOPA,
ONPEICIICHUECPEABIPACTBOPOBBEIIECTBC ~ MOMOIIBI  YHUBEPCAIBHOTO HMHAMKATOPA,
peakiuu WOHHOTO obmeHa),
MIPOBECHUETIPAKTHYCCKOMPAOOThI« BussHrepa3muIHBIX (PAKTOPOBHACKOPOCTHXUMHUECK
OMpEaKLun».

PacuéTHble3agaun
Pacyétel 1o  ypaBHEHUAM  XMMHUYECKMX  peakuud, B  TOM  YHUCIIE
TEPMOXUMUYECKUEPACUETHI, PacU€TBICUCIIONB30BAHUEM ITOHATUSA

«MAacCCoOBaAdO0JIABCIICCTBA).

Heopranunuyeckassxumus

Hewmeramner.[lonoxenue HEMETAJIOB B [Tepuoanueckoiicucreme
xumudeckuxanemeHntoB  J[.M. MengeneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB.
Puznueckue CBOMCTBaHEMETAIIOB. AJUIOTPOIUSHEMETAIIIOB

(HampuMepeKucIopoa,cepbl,hochopanyrieposa).
XHUMHUYECKUECBONCTBABAKHEUIITNXHEMETAILTOB(TAIOT€HOB, CephI,a30Ta,pocdopa,
16



yriepoaa " KPEMHMUS) " 1754 COCIMHEHUN
KHCJIOPOJICOAEPKAUXKUCIIOT,BOJOPOIHBIXCOCIUHEHUI).
[IprMeHeHnEeBAXKHENIITUXHEMETAIITIOBUNX COEIUHEHNM.

(oKCcHuIOB,
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Mertambl. [ lonoxennemerannoBBllepnoInuecKONCUCTEMEXUMUYECKUXIIIEMEHTOB
J. Menpeneesa. OcobenHoctu CTPOEHUS AIIEKTPOHHBIX 000J104eK
aToMoBMeTaII0B.O01nepu3nueckuecBoicTBaMeTalioB. CTIaBRIMETAIOB. DJIEKTPOXH
MUYECKUNPSATHANPSIKECHUNMETAIIOB.

XUMHUYECKHE CBOMCTBA BaXHEUIIMX METAUIOB (HATpUM, KaJlUuM, KaJIbIUH,
MarHu,aTIFOMUHUAN, IUHK,XPOM,K€J1€30,MEb ) UUXCOCTMHEHUH.

O61uecnocoobInoaydeHUIMETaII0B. Memainnypeus. Kopposusmemannos.
Cnocobwizawumsiomkopposuu. [ IpuMEeHEHHEMETATIOBBOBITYH TEXHHKE.

JKCIePpUMEHTAIBLHbIEMETOABIN3YYeHUSABEIIECTB HMXIIPeBPALIeHH i

N3yuenne komekiuu «MeTayuibl M CIUIaBb», O0Opa3lOB  HEMETAJLIOB,
peIICHUEIKCIIEPUMEHTAIbHBIX3a1a4,HA0JII0ICHUEHONTUCAHUEIEMOHCTPAIMOHHBIX 100
PaTOPHBIXOIBITOB(B3aUMOICH CTBUETHAPOKCHTAATFOMUHHIACPACTBOPAMUKHU CIIOTHIIICIIOY
eil,KaueCTBEHHbIEPEAKIIMMHAKATUOHBI METAILIIOB).

PacuéTHbie3agaun
PacuérpiMacchiBeleCTBAMIIMOOBEMATa30BIION3BECTHOMYKOINYECTBYBEIIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUMX B PEAKIUU BEHIECTB, PacuEThIMACCHI
(0OBéMa, KOIMYECTBA BEIIECTBA) MPOMYKTOB PEaKIMH, €CJIM OJIHO M3 BEIIECTBHMEET

MIPUMECH.

XUMUAUKN3HD

PonpxumMunBobeceueHuMIKOIOTHYECKON,IHEPTreTUIECKOMUTITUIIIEBOMOE30MacHOCT
¥, pa3BuTuu  MeauuuHbl.  [loHsATME O  HAy4yHBIX  METOAAX  IO3HAHUSA
BEIIECTBUXUMUYECKUXPEAKIIUA.

[IpencraBiieHns10000TUXHAYYHBIXTPUHIUIAXTPOMBIIIIICHHOTOITOTYYEHHUSIBaXKHEH
IIMXBELIECTB.

UenoBek B MHpE BEIIECTB W MATEPUANIOB: BaXHEUIIHUE CTPOUTEIIbHbBIC
MaTepUalbl, KOHCTPYKIIMOHHbBIC MaTepuallbl, KpPAacKHu, CTEKJIO, Kepamuka,
MaTepUATIBLISIIIEKTPOHUKH, HaHOMAaTepHUallbl,
OpraHMYeCKUEUMUHEPATBHBICY1I00PEHUS.

XUMUSAU3I0POBhEUEIIOBEKA: PABUIIANCIIONB30BAHUIICKAPCTBEHHBIXIIPETIAPATOB,
npaBuiia 0€30MacHOTONCTIONB30BAHMS MpenapaToBObITOBOM
XUMUHBIIOBCEIHEBHOMKU3HMU.

MesxknpeaMeTHbIECBSA3H

Peanuzammss ~ MeXmnpeaMeTHBIX — CBsi3ed  MpU M3YYCHMH  OOmIe U
HEOpraHWYeCKONXuMHM B 11 Kitacce oCyliecTBISIETCS Yepe3 UCTOIb30BaHUe KaK OOIIIX
€CTECTBEHHO-
Hay4YHBIXIIOHATUHN, TAKUTIOHATU I, ABJISIIOLLUX CICUCTEMHBIMUTISIOTACIBHBIXIIPEIMETOBEC
T€CTBEHHO-HAYYHOT OI[MKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TOHATHA: HaydHbId (aKT, THUIOTE3a, 3aKOH,
TeOpHsl,aHAIIN3,CUHTE3,KIacCU(UKAIUS, IEPUOJUIHOCTb, HA0 IO IEHUE, IKCITEPUMEHT, MO /T
€JIMPOBAHUE,U3MEPEHNUE, IBIICHUE.
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dusnka:MaTepusi,ZJHePrus,Macca,aToM,dJIeKTPOH,IPOTOH, HEUTPOH, MOH, U130 TOTI, Pal
MOAKTUBHOCTb,MOJIEKYJIa,Y HEPre THUECKUITYPOBEHb,BEIIECTBO,TEI0,00BEM,
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arperaTHO€ COCTOSIHUE  BEILIECTBA, (PU3MUECKHE BEIMYMHBI U  EIUHUIBI HX
U3MEPEHHUS,CKOPOCTb.

buonorus:  kierka, oOpraHu3M, JKOocHcTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BUTAMHHBI,00MEHBEIIIECTBBOPTAHU3ME.

["'eorpadus: MuHEpabI, TOPHBICTIOPOIBL, [TOJIC3HBICMCKOTIAEMBIE, TOILTUBO, PECYPCHI.

TexHoI0THA: XMMUYECKasIIPOMBIIIUIEHHOCTh,METAIUTYPrHUsl, IPOU3BOACTBOCTPOUTE
BPHBIXMATEPUAJIOB,CEIbCKOX03HCTBEHHOETIPOU3BO/ICTBO, TUILIEBASIIPOMBIIIIIEHHOCTD, ha
PMalEBTUYECKASIIPOMBIILIEHHOCTh, IPOU3BOICTBOKOCMETHYECKUXITPENAPATOB, IPOU3BO
JCTBOKOHCTPYKIIMOHHBIXMATEPUAJIOB,IEKTPOHHASIPOMBIIUIEHHOCTh,HAHOTEXHOJIOT U H.
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I1.IINVTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA TPOI'PAMMBI 110
XUMHUHNHAYPOBHE CPEJHEI'OOBIIEI'OOBPA30BAHUA

JIMYHOCTHBIEPE3YJIBTATDBI

OI'OCCOOycTanaBIUBaeTTPEOOBAHUAKPE3YIHTATAMOCBOECHUSIO0YIAIOIITUMUCSIIP
OrpaMMCpEIHEr000111eroo0pa3oBaHusi(JINYHOCTHBIM, METAIIPEIMETHBIMUIIPEAMETHBIM).
Hay4no-MeToan4eckoioCHOBOMMIAPa3pa0OTKUILIAHUPYEMBIXPE3YITATOB  OCBOCHHUS
OporpaMM CpeAaHero oOuiero o0pa3oBaHUS SABISAETCS CHCTEMHO-AEATEIbHOCTHBIN
HOJXOI.

BcooTBeTcTBUHCCHCTEMHO-AEATEIbHOCTHBIMIIOAXOAOMBCTPYKTYPEITMYHOCTHBIX
pe3ynbTaTOB OCBOCHMS npeaMeTa «XuUMHUA» HAa  YpOBHE CPEIHETO
0011er000pa30BaHUSIBBIICIICHBICIIEAYIONINE COCTABIISIOLIHE:

0CO3HaHNEO0YUYaIOIIMMUCAPOCCUNCKONTPAXK1aHCKOMUAEHTUIHOCTU—TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIIBHOCTHN CaMOONPEIEICHUIO;

HaJIM4YMEMOTHUBAIIMMKOOYYEHUIO;

LeJICHAIIPaBIC€HHOEPA3BUTUEBHY TPEHHUX Y O€K I€HUMITMUHOCTUHA0CHOBEKIIFOUEBbI
XIEHHOCTEMMHCTOPUUECKUXTPATUINIH0a30BON HAYKUXUMUY;

TOTOBHOCTBUCIIOCOOHOCTHOOYHAIOIIUXCSPYKOBOACTBOBATHCSIBCBOCHACATEIIBHOCTH
LEHHOCTHO-

CMBICJIOBBIMUY CTaHOBKaMU,TPUCYITUMHULIETOCTHONCUCTEMEXUMUYECKOT000pa30BaHMUS;

HaJIMYUE TPaBOCO3HAHUS HKOJIOTUYECKOM KyJIbTYpbl M CIOCOOHOCTH CTaBUTH
LETUUCTPOUTHKU3HEHHBICIIIaHBI.

JIM4HOCTHBIE pe3yabTaTbl OCBOEHHUs IpeameTa «XHMHSD» JOCTUTAOTCS B
€IMHCTBEY4E€OHOMMBOCTIUTATEIbHOMAEATENBHOCTUBCOOTBETCTBUMCTYMAHUCTUYECKUMH,
COLIMOKYJbTYPHBIMH, ~ JyXOBHO-HPABCTBEHHBIMH  LIEHHOCTSIMU U HJi€ajaMu
POCCUHCKOTOIpa)KIaHCKOTO 00IIECTBA, MPUHATHIMU B OOLIIECTBE HOPMAMHU U IIPABUIIAMU
MOBEAECHUS,CIIOCOOCTBYOUTUMHUITPOIIECCAMCAMOIIO3HAHUS,CAMOPA3BUTUAMHPABCTBEHHOT
OCTaHOBJICHUSIIMYHOCTHOOYYAIOLTUXCAL.

JIMYHOCTHBIEPE3YIIbTATHIOCBOCHUSATIPEIMETAK XUMHUSI»OTPAKAIOTC(HOPMUPOBAHHOC
ThONBITANIO3HABATEIbHOUUIIPAKTHYECKOUIEATETbHOCTHOOyUaIOIIUX CATIOpeIA3a[UU
IPUHATHIXBOOIIECTBELIEHHOCTEN,BTOMUKCIIEBYACTH:

1) rpasKaIaHCKOTrOBOCITUTAHMA:
0CO3HAHHMSIO00YIAIOIUMHICICBOMXKOHCTHTYIMOHHBIXITPABHOOSI3aHHOCTEM, yBaKCHH
SAK3aKOHYHITPABOIIOPSIKY;
OPEACTaBICHUS O COIMAIbHBIX HOPMAax M MpaBHIaX  MEKINYHOCTHBIX
OTHOIICHUHBKOJUICKTHBE;
rOTOBHOCTHKCOBMECTHONTBOPUYECKOMICATETbHOCTUIIPUCO3IaHUIYIEOHBIXITPOCKTO
B,pEIICHUNYYCOHBIX WII03HABATEIbHBIX
3a71a4,BBITIOTHEHUUXMMUYECKUXIKCIIEPUMEHTOB;
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CIIOCOOHOCTM TIOHHMMAaTh W MPUHUMAaThb MOTHUBBI, HAMEPEHUS, JIOTMKY H
apryMEHTBIIPYTUXIPUAHAIN3EPA3ITHYHBIXBUI0BYYEOHOUIEATEIbHOCTH;

2) NIaTPHOTHYECKOTOBOCTIMTAHMS
[IEHHOCTHOTOOTHOIIICHUSIKUCTOPUYECKOMYHUHAYYHOMYHACIIEIUIO0TEYECTBEHHOMX U
MUU;
YBaKEHUSKIPOIECCYTBOPUYECTBABOOIACTUTEOPUUUIIPAKTUYECKOTOITPUMEHEHUSX U
MHUH,0CO3HAHUSATOT0,4TOAOCTHKECHUSHAYKUECTbPE3YIbTATAIUTEIbHBIX  HAOII0JICHH,
KPOIOTIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTOTPY1AYyYEHBIXUTTPAKTUKOB;
WHTEpECa W T[O3HABATEJIbHBIX MOTHUBOB B TOJYYEHHH U MOCIEIYIOIEM
aHanM3enH(OpPMAINHU OTIEPEOBBIXJOCTHKEHUSIXCOBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) TyXOBHO-HPABCTBEHHOTOBOCIIMTAHUS :
HPaBCTBEHHOTI'OCO3HAHUA,3TUYECKOT OIIOBEICHHUS;
CIIOCOOHOCTHOILIEHUBATHCUTYAIINH,CBI3aHHBIECXUMUYECKUMHUSBJICHUSIMU, UTIPUHUM
aThOCO3HAHHBIEPEIICHUS,0pPUCHTUPYACbHAMOPATIbHO-HPaBCTBEHHBICHOPMBIUIIEHHOCTH;
TOTOBHOCTH OLICHMBaTh CBOE TMOBEJECHHUE W TIOCTYNKA CBOMX TOBApHILEH C
MO3ULIMITHPABCTBEHHBIXU MPABOBBIXHOPMH OCO3HAHUEIIOCIEACTBUN 3TUXIIOCTYIIKOB;

4) popMUPOBAHUAKYJILTYPbI3I0POBBSI:

NOHMMaHUsl  LEHHOCTEeH  370poBOoro W Oe3omacHOro  obOpaza  KU3HH,
HEO0XO0MMOCTHOTBETCTBEHHOT OO THOIIIEHUKCOOCTBEHHOMY (PU3UYECKOMYHUTICUXMUECKO
MY3/10POBbIO;

COOJIIOACHUATIPAaBUIIOE30TTaCHOT000PAIICHUSICBEIIECTBAMUBOBITY,IOBCETHEBHOMK
WU3HUUBTPYIOBOUIEATEIHHOCTH;

MOHWMAHUA  IIEHHOCTH  TpaBWI  WHAMBHAYAIBHOTO U KOJJICKTUBHOTO
0€3011acCHOTOMOBEICHUS BCUTYAIUAX, YTPOXKAIOIINUX3I0POBBIOMKIU3HUITIOICH;

OCO3HAHUSTIOCIIECICTBUHUHETIPUATUSIBPETHBIXTPUBBIYEK(YTTIOTPEOICHUSIAIKOT OIS, H
apKOTHKOB,KYPEHHUS);

5) TPy10BOTOBOCTIUTAHMS :

KOMMYHUKAaTUBHOWKOMIIETEHTHOCTUBYUYE0HO-
MCCJIeI0BATELCKONUIEATETLHOCTH,00IIECTBEHHOTIONE3HOM, TBOPUECKOUUIPYTUXBUIAX IC
SITEJIbHOCTH,

YCTaHOBKHMHAAKTUBHOCYYACTHEBPEIICHUUTTPAKTUUECKUX3a/1auCOLIMAIbHOMHATIPaBIIe
HHOCTH(BpaMKaXCBOETroKJ1acca,lIKoJIbl);

UHTEpeca K TMPaKTUYECKOMY H3YYeHHIO Mpodeccuil  pas3IndyHOro

POaa,BTOMYKCIICHAOCHOBEITPUMEHECHUATIPEAMETHBIX3HAHUUTTOXUMUU;

YBAKEHUS K TPYAY, JIIOJAM TPYy1a U pe3yjbTaTaM TPyA0BOH

NEeATEeIbHOCTH;TOTOBHOCTUKOCO3HAHHOMYBBIOOPYUHIUBU Y ATbHOUTPACKTOPUHOOpa

30BaHMS,
Oynyueinpodeccunrpeann3anuuco0CTBEHHBIX)KU3HEHHBIXIIIAHOBCYYETOMIIMYHOCTHBI
XUHTEPECOB,CIIOCOOHOCTEHKXUMUH,MHTEPECOBUTIOTPEOHOCTEHOOIIIECTRA;
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6) IKOJOrH4eCKOrOBOCITUTAHMS

9KOJIOTHYECKHUIIETIECO00Pa3HOTOOTHOIIICHUSKITPHPO,Ie, KAKUCTOUHHUKYCYIIIECTBOBAH
WSHKM3HUHA3EMIIE;

OHUMAHHSTI00aIbHOT0XapaKTePadKOJOTHUECKUXITPOOIIEM, BIUSHUAIKOHOMHUYECK
UXIIPOIIECCOBHACOCTOSHUCTIPUPOTHOMN COIMATILHOMCPE/IBI;

0CO3HaHUAHEO00XO0IUMOCTHUHCITIONB30BAHUSIOCTIKEHUHX UMU U UIPEIIICHUSIBOITPOC
OBPAIOHAIBHOTOIPUPO/IOTIOIH30BAHN;

aKTUBHOTO HCIIPUATHSICHCTBUH, IPHHOCSIIIX
BPEIOKPYKAIOMICHITPHUPOIHOMCPEIE, YMEHHUSIPOTHO3UPOBATHHEOIAr OIPUATHBICIKOJIOTH
YEeCKHEOCIIEACTBUAPEAIPHUHIMAEMBIX I€HCTBUIHHIIPE IO TBPAIIIATHUX

HAJIMYMSIPA3BUTOT0IKOIOTHIECKOTOMBIIILICHHUS,9K0I0T MIECKONKYIHTYPBI,OIbITA
JeSITeTbHOCTHIKOIOTMYECKOMHAIPABICHHOCTH, YMEHUSPYKOBOICTBOBATHCSIMMU B
[03HABATCIIbHOM, KOMMYHHMKATHBHOM M  COIMAJIBHON IpaKTUKE, CIOCOOHOCTH
UYMEHHUSaKTHBHOIIPOTHBOCTOSTHUICOIOTUUXEMO(OOHH;

7) HIEeHHOCTHHAYYHOT OTIO3HAHUSI:

c(hOPMHUPOBAHHOCTH  MHUPOBO33PEHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIOPA3BUTUSHAYKUHOOIECTBEHHONTTPAKTUKY;

MOHMMAaHUS CcHeUUKA XUMUU KakKk Haykd, OCO3HaHUS €€ poiau B
(bOopMHUPOBAHUUPAITMOHAIBHOTO HAYYHOTO MBIITUICHHUS, CO3IaHUU  LEJOCTHOIO
MPEACTABICHUSIO0 OKPYXKAIOIIEeM MHUPE KaKk O E€IUHCTBE MPUPOJbI U 4YEJIOBEKa, B
MO3HAHUH MPUPOIHBIX3AKOHOMEPHOCTENH pelIeHun poOJIeMCOXpaHEHUS
MPUPOJHOTOPABHOBECH S,

yOeKIEHHOCTUBOCOOOM3HAYMMOCTUX UMUUTSICOBPEMEHHOMITMBIIIM3AIMHU :BEETyMa
HUCTUYECKOMHAIPABICHHOCTUUBAXKHOWPOIUBCO3IaHUMHOBONOA3bIMATEPUATIBHONKYITBT
YPBI,PEIICHUUTIO0ATBHBIXITPOOJIEMYCTOMYMBOTOPA3BUTHIYEIIOBEYECTBA—
CBIPHEBOM,PHEPTETUUECKOM, TUILIEBOMMIKOIOTNYECKOMO€30aCHOCTH, Bpa3BUTUHMEUTIN
HbI,00€CTICUCHUNYCJIOBUIY CIIEITHOTOTPYAANIKOIOTUUECKUKOM(POPTHOMKUZHUKAXKIOTO
YJIEHAOOIIECTBA;

€CTECTBEHHO-HAYYHOM  T'PAMOTHOCTH:  IOHMMAaHHUS  CYIIHOCTH  METOJO0B
MTO3HAHUS, UCTI0JIb3YEMbIXBECTECTBEHHBIXHAYKaX,CIIOCOOHOCTUHCIIONB30BATHIIONyYaeM
bIC3HAHUSISIaHATIN3a HOOBICHCHUSSABICHUHOKPYKAIOIIETO MHUpPa HIPOUCXOJISAIINXB
HEM UW3MEHEHUH, YMEHHs JellaTb OOOCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE
HAy4YHBIX (PaKTOBUUMEIOIINXCSIAHHBIX CIICIIBIOTIONTY Y€ HHS IOCTOBEPHBIX BHIBOIOB;

CITIOCOOHOCTH  CaMOCTOSITEJIbHO  HCIIOJB30BaTh  XUMHMUYECKHWE 3HAHUS IS
pEMICHUSATIPOOIEMBPEATbHBIX)KIM3HEHHBIXCUTYAITUSX

MHTEPECAKIIO3HAHUIOUHCCIIE0BATENBCKONAEATEIIBHOCTH;

FOTOBHOCTM UM CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHUI0 U
caM000Opa30BaHUIO,K AKTUBHOMY IMOJTYYEHHUIO HOBBIX 3HAHUM 110 XUMUU B COOTBETCTBUU
C )KM3HEHHBIMUTIOTPEOHOCTSIMU;

MHTEPECaKOCOOCHHOCTAMTPYIaBpa3InuHbIX c(PepaxnpodeccHoHaTLHON e TETHHO

CTH.
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METAIIPEIMETHBIEPE3YJIBTATBI

MeTtanpeamMeTHbIEpE3yIbTaTHIOCBOCHUAYUE0OHOTONPEAMETA« X UMUS»HAYPOBHECPE
JTHEr000I1ero00pa30BaHUSABKIIOYAIOT:
3HaYUMBIEISIPOPMUPOBAHUSIMHUPOBO33PEHUA00YUAIOIIUX CIMEXK TUCLIUTUIMHAPHBIE
(MeXIpeIMeTHBIC )0OIICHAY YHBICTIOHSITHS, OTPAXKAIOLTHEIIEIOCTHOCThHAY YHOMKAP THHBI
MUpaucIenu(pruKyMeToI0BIO3HAHMS, UCTIONIb3YEMbIXB €CTECTBEHHBIX HayKaxX (MaTepus,
BEIIECTBO, DHEPIUs, SBJICHUE, MPOLIECC, CUCTEMA,HAYUHBIN (DAKT, IPUHLIUII, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEopHs,
UCCIIEJOBaHNE,HAOIIIO ICHUE, U3MEPEHNE, IKCITIEPUMEHTHIPYTHUE );
yHUBEpCalbHblICyueOHbICACHCTBHSI(I103HABATEIbHBIE,KOMMYHUKATUBHBIE, PETYIISTH
BHBIE), oOecrneunBarone  (GopmupoBaHue  (DPYHKIIMOHAIBHOM  TPaMOTHOCTH
MCOLIMAJIbHOUKOMITETEHIIUM OOy a0 X CS;
CIOCOOHOCTHOOYUAOLIUXCAUCIIONB30BATHOCBOCHHBIEM €K IM CLUTIIIMHAPHBIE,MUPOB
033pEHYECKHE 3HAHMS W YHUBEpPCaJbHblE Yy4eOHbIE JEHCTBHUA B IO3HABATEIbHOM
UCOLMAJIBHOMITPAKTHKE.
MeTtanpeamMeTHbIEpe3yIbTaTblOTPAKAOTOBIIAACHUEYHUBEPCATIbHBIMUY4€0OHBIMUIIO
3HaBaTEIbHBIMU,KOMMYHHKATUBHBIMU UPETYJIATUBHBIMU JIEUCTBUSIMMU.

IHo3HaBaTeJbHbIEYyHUBEPCAJIbHbICYUeOHbIEIeHCTBUSA
ba3zoBrblesiornyecKkue1euCTBUA:

CaMOCTOSITENIbHO (POPMYJHUPOBATh U aAKTyaJIM3UPOBATh MPOOJEMYy, BCECTOPOHHE
e€paccMaTpuBaTh;

ONPEAECHATHUEIUACATEILHOCTH,3a/1aBasANapaMeTPbINKPUTEPUUUX JOCTUKEHUSA,COOT
HOCHUTBPE3YJIbTATHIACATEIbHOCTUCIIOCTABICHHBIMULICIISIMU;

KCTI0JIb30BATHITPUOCBOCHUM3HAHUUTIPUEMBLIIOTMYECKOT OMBIIILICHUSI—
BBIJICIISITEXAPAKTEPHBICIIPU3HAKUTIOHA TUNNY CTAHABIMBATBUX B3aUMOCBSI3b, UCIIOJIb30BAT
bCOOTBETCTBYIOITUETIOHATHS JJISI O0BICHEHUSOTACIBHBIX (PaKTOBUSBIICHUI;

BHIOMpaTh OCHOBAaHUS U  KpUTEpUM JJis1  KiIacCU(pUKAIMU  BEIIECTB U
XUMHUYECKUXPEAKLUN;

yCTaHABIMBATbIIPUYMHHO-CIICICTBEHHBICCBI3UMEKTYN3YyUaCMbIMUSIBIICHUSIMU;

CTPOUTh  JIOTUUECKHUE  pacCyXkIeHus (MHIYKTUBHBIC, JACAYKTHUBHBIC, TIO
aHaJIOTHH ),BBISIBIIST3aKOHOMEPHOCTUUIIPOTUBOPEUHSIBPACCMATPHUBAEMBIXSIBIICHUSX, (DO
PMYJIMPOBATHBBIBOIbI H3AKITIOUCHUS,

IPUMEHSITHBIIPOIECCETIO3HAHUS, UCTI0JIb3yEMbIEBXUMUUCUMBOJINUECKHE(3HAKOBHIE)
MOJENH,  TNPeoOpa3oBBIBATH  MOJEIBbHBIC  NPEICTABICHUS  —  XUMHYECKHH
3HAK(CUMBOJI)3JIEMEHTA, XUMHIeCKasihopMyia, ypaBHEHUEX UMUYECKOUPEAKITHH —
NpUpEHICHUNYYeOHBIXT03HABATEIbHBIX UITPAKTUYECKIX3a/1a4, TPUMEHATHHA3BAHHBIEMO/T
€JIbHBICTIPEICTABIICHUS IISBBISBICHUSIXAPAKTEPHBIXIPU3HAKOBU3YYa€MbIXBEILIECTBUXH
MHYECKUXPEAKIIUH.
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ba3oBbleuccienoBareJbCKueNeHCTBUA:

BJIa/IeThOCHOBAMHUMETO/I0BHAYYHOT OTIO3HAHUSIBEIIIECTBUX UIMHUECKUX PEAKITHI; (hop
MYJIMPOBATHLEINN3a0aYMUCCIIEN0BAHNS, NCTI0JIb30BATHIIOCTABICHHBIEUCAMOCTOSATEILHO
c(hOpMyJIMPOBAHHBIEBONPOCHIBKAYE€CTBENHCTPYMEHTAI03HAHUANOCHOBBLIIA(OpMUpPOBA

HUSTUNOTE3BIIONPOBEPKENPABUIBHOCTUBBICKA3bIBAEMBIX
CYX/ICHUI;

BJIaJICTbHABBIKAMHUCAMOCTOSATEIbHOT OTUIAHUPOBAHUSAUIIPOBEICHUS yYEHUUECKUXIKC
NEPUMEHTOB,COBEPLIEHCTBOBAThYMEHUSHA0IIOJATH3aX 01I0MIIPOLIECCA,CAMOCTOS TEIBHO
IPOrHO3UPOBATHETOPE3YNbTAT,(HOPMYIUPOBATHOO00IIEHUSIMBBIBOABIOTHOCUTEIBHOOCT
OBEPHOCTUPE3YIBTATOBUCCIIEIOBAHUA,COCTABIATEO00CHOBAHHBIHOTUET
OIpoJIeJTaHHONPA0OTE;

npuoOpeTaTh  ONBIT  YYEHHYECKOM  MCCIENOBATEIbCKOM W IPOEKTHOU
JEeSATEIbHOCTH,IIPOSABIIAT CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY
METOJOB PEILICHUANIPAKTUYECKUX3a1a4, IPUMEHECHUIOPA3INYHBIXMETOJOBIIO3HAHMS.

PaGoracundopmanueii:

OPUEHTHPOBAThCS B  PA3IWYHBIX  HCTOYHMKaX  uHpopManuu  (HAyIHO-
HOMYJISIpHAsIUTEpaTypa XUMUYECKOTO COAEpkKaHMsI, CIPaBOYHBIE MOCOOMS, PECypcChl
HHTepHeTa),aHanm3upoBaTh HHPOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IMpEACTABICHHUS,
KPUTHYECKHOLEHUBATHEET0CTOBEPHOCTHBUHEIIPOTHBOPEUYNBOCTD;

(GopMynupOBaTh 3ampoChl U TNPUMEHATh pa3jIMYHble METOJbl NPHU IOUCKE U
oTOopenH(popMaIuu, He0OX 0 TUMONIIABBITOTHEHUSYYeOHbIX3a/1a40TIPEICIIEHHOT OTHUTIA
:

IPUOOPETATHOIIBITUCTIONB30BAHUSUH(DOPMAITHOHHO-
KOMMYHHUKATHUBHBIXTEXHOJIOTUHUPA3TUYHBIXIIOUCKOBBIXCUCTEM;

CaMOCTOSITEJIbHO BBIOMpATH ONITUMATBHYIO bopmy MPEICTaBICHHUS
uHdopmaruu(cxembl,rpad Ky, AuarpaMMbl, TAOTUIBI,PUCYHKUN JPYTHE);

WCIIONIb30BaTh HAy4YHBIA SI3bIK B KayecTBE CpEJICTBA MpuU pabore cC
XUMUYECKONUH(pOpMaInei: OPUMEHATh  MEXNpeaMetrHole  (pusmueckue  u
MaTEeMaTUYECKHUE) 3HAKU UCUMBOJIBL,(DOpMyJibl,ab0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaThUIIPE0OPa30BbIBATh3HAKOBO-CUMBOJINYECKHECPEACTBAHAT IS THOCTH.

KoMMyHHKAaTHBHBIEYHUBEPCAJIbHbICYyUeOHbICAEHCTBHS:
3a/1aBaTbBONPOCHIIIOCYIIECTBY oOcyxnaemMon TEMBI B X0/
JUaJIOTan/ I IUCKYCCU U, BBICKa3bIBaThbH1EU,(DOPMYIIHPOBATHCBOUITPEITIOKEHUSIOTHOCH
TEJIbHOBBITIOJIHEHUANPEIIOKEHHON3a1a4H;
BBICTYIIATbCIIPE3CHTALMENPE3YIBTATOBIIO3HABATEIBHOUIEATENBHOCTH, IOy YEHHBI
XCaMOCTOSTEIIbHONIIMCOBMECTHOCOCBEPCTHUKAMUIIPUBBINIOJTHEHUMXUMUYECKOTOIKCIIED
UMEHTA,IPaKTUYECKONPAOOTHIIIONCCIIE0BAHUIOCBONCTBU3YYaEMbIX BEILIECTB, peain3alu
Ny4eOHOTOMPOEKTan(HOpMyIHPOBATHBHIBOIBIIIO pe3yapTaram IIPOBEAEHHBIX
UCCIIEJOBAaHUM MTyTEM COTJIAaCOBAHUS MTO3ULIUI B X01€00CYKIEHUANOOMEHAMHEHUSIMH.
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PerynsiTuBHbIeyHUBeEpPCAJIbHbICyUeOHbIe1eiCTBUSA
CaMOCTOSITEIIbHOTIAHUPOBATEUOCYIIECTBIIATHCBOIOIIO3HABATEIHHYIOIEATEIPHOCTh
,OIpeesIsIeéIeTnU3a a9, KOHTPOTUPOBATHHIIOMEPEHE00X O TUMOCTHKOPPEKTUPOBATHIT
pemIaraeMbIHaITOpUTM/ICHCTBUMTIPYUBBITOTHCHUMYYEOHBIX M HCCJIEI0BATEIbCKUX
3aj1ad, BBIOMpATh HauOosee apexkTUBHBIN croco0
UXPEIIECHUSCYIETOMITOTYYCHUSHOBBIX3HAHUHOBEIICCTBAX X UMUYECKIXPEAKITHSIX
OCYIIECTBISATHCAMOKOHTPOIBCBOCH IEATETPHOCTHHAOCHOBECAMOAHATH3ANCaMOOIIe

HKH.
IMPEAMETHBIE
PE3YJIBTATBI10KJIACC
[IpenMetHble  pe3ylnbTaThl  OCBOEHMSI  Kypca  «OpraHuueckas  XHMHS»
OTPAXKAIOT:CPOPMHUPOBAHHOCTHITPEACTABICHUMOXUMUUECKONCOCTABIISIOIICHECTECT
BEHHO-
HAyYHONWKAPTUHBIMUPA,POIMXUMUKBIIO3HAHUUSBIIEHUATIPUPOIHL, BOOPMUPOBAHUUMBIIIT
JEHUST U KYJbTYphl  JIMYHOCTH, €€  (PYHKUMOHAJIbHOW  TIPaMOTHOCTH,

HEOOXOUMONISIpEICHUSINTPAKTUYECKUX3a1aUNIKOJIOTHYECKNOOOCHOBAHHOT OOTHOIIIEH
USKCBOEMY30POBBIO HIIPUPOTHONCPELE;
BJIQJICHUECUCTEMONXNUMUYECKUX3HAHUI,KOTOPAsBKIII0YAET: OCHOBOIIOJIAr Al IIUETIO
HATUA(XUMUYECKUNAIEMEHT,aTOM,3JIEKTPOHHASI000JI09KaaTOMa, MOJIEKYJ1a,BaI€eHTHOCTh
,2AJIEKTPOOTPHULATETLHOCTh, XMMUUECKASACBS3b,CTPYKTYpHasihopMyia(pa3BEPHYTaATUCOKD
al€HHast ),MOJIb,MOJIAPHASIMACCA, MO PHBIHOOBEM, yTIIEpOIHBIMCKENET, D yHKIIMOHATIbHA
Arpynna,paanuKkail, u30MepHs, H30MEPBI, TOMOJIOTHYECKUUPST, TOMOJIOTH, YTIIEBOAOPOBI, K

MCIIOPOANA30TCOAECPKALIUECOCITUHEHNUS,MOHOMED,[IOJINMEP,  CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE  COCMHEHMs); TEOPUU U 3aKOHBI(TEOPUS  CTPOCHUS
OpPraHUYECKUX BEIECTB AM. bytneposa, 3aKOH COXpaHEHUs

MacCCBhIBEIIECTB);3aKOHOMEPHOCTH,CUMBOJINYECKU U A3BIKX UMUK ;MUPOBO33PEHUECKHUE3HA
HUS,JIeKAIMe B OCHOBE IMOHMMAHHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHX
SIBJICHU, (DAKTOJIOTHUECKUECBEICHUSIOCBONCTBAX,COCTABE,TOTYYEHUNNOE30TaCHOMUCTIO
JIb30BaHUUBAXKHEHIITUXOPTaHUUECKUXBEIIECTBBOBITYUTTPAKTUYECKONICATETLHOCTUYEIIO
BEKa,;
c(hOpMHUPOBAHHOCTHYMEHUNBBISBIIATbXaPAKTEPHBICTIPU3HAKUTIOHS TUH,yCTAHABIIHB

aTh 170, B3aHMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOLIHE
MOHATUAIIPUONUCAHUMCOCTABA, CTPOCHHUS Y MIPEBPALICHUMOPTaHUYECKUX COCIUHEHU;
c(hOpMHPOBAHHOCTH YMEHUU VCIIOJIb30BaTh XUMHUYECKYIO

CHUMBOJIMKYIJIICOCTABICHUSIMOJIEKYIIS PHBIXUCTPYKTYPHBIX (Pa3BEPHYTON,COKPAIIEHHON )
(GbOpMyIOPraHMYECKNX BEIIECTB W YPAaBHCHUN XMUMHYECKUX PEAKIMi, U3TOTABINBATH
MOJETUMOJIEKYJIOPraHUYECKUXBEIIECTBAIANILTIOCTPALIMUUXXUMUYECKOTOUTTPOCTPAHCT
BEHHOT'OCTPOCHHS;
c(hOpMHUPOBAHHOCTLYMEHUINYCTAHABIMBATHIIPUHAIIICKHOCTHU3YUEHHBIXOPTaHUYEC
KHXBEIIECTBIIONXCOCTABYUCTPOCHUIOKOIIPEACIEHHOMYKIIACCY/TPYTITE
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COETMHEHUU(YTIIEBOOPOABI, KUCIOPOANA30TCOIEPKAIINECOETUHEHHU T, BHICOKOMOJIEKY IS
pHBIECOEIMHEH NS ),JaBaThUMHAa3BaHusIocuctremaTnyeckoiHoMenknatype(IUPAC),arak
YKEMPUBOIUTHTPUBUATBHBIEHA3BAHUSIOTIETbHBIX OPraHUYECKUX BEIIECTB (THIIEH,
NPONWIIEH, alleTUIIEH, STUJICHTIIUKOIIb, TIUIEpUH, (PpeHoi,hopManbaeru, aleTalibIerui,
MypaBbHHAas KHUCJIOTA, YKCYCHast KHUCJIOTA,
OJICMHOBASKUCIIOTA,CTEAPUHOBASKUCIIOTA,[TI0K034a,(PYKTO3a,KpaxMaJl, lieJUTi0103a, IITHIUH
);
c(hOpMUPOBAHHOCTLYMEHUSONPEIEIATHBUIBIXMMUYECKONCBA3UBOPTaHUYECKUXCOE
JTUHEHUAX(0JMHAPHBICUKPATHBIC);
c(hOpPMHUPOBAHHOCTHLYMEHUSTIPUMEHATHIIONIOKEHUATCOPUUCTPOCHUSIOPTaHUIECKUX
BemecTBA.M.BbyTiepoBaisioObICHEHUI3aBUCUMOCTUCBOMCTBBEIIECTBOTUXCOCTABAN
CTPOEHUS;3aKOHCOXPAHEHHUS MaCChIBEIIECTB;
c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEpPH30BaTh COCTaB, CTpPOEHHE, (puzmyeckue
UXUMUYECKHE  CBOMCTBA  TUIUYHBIX  MPEACTABUTENCH  pa3jIMYHBIX  KJIACCOB
OpraHUYECKUXBEUIECTB (METaH, 3TaH, ATWIEH, MPOIMWICH, aleTWwieH, Oyraauen-1,3,
METHJIOyTaueH-
1,3,6€H30J1,ME€TaHOJ,3TaHOJI, 3 TUJICHT JIMKOJIb, NIUIIEPUH, D EHOI, alleTalbIeT U, MypaBbUH
ast u YKCYCHast
KHUCJIOTHI,TJIFOK03a,KpaxMaJl, IIeJUI0103a,aMUHOYKCYCHAsIKUCIIOTA), UJUTFOCTPUPOBATHI€HE
TUYECKYIOCBI3bMEKIYHUMUYPABHCHUSIMUCOOTBETCTBYIOITUX X UMWY ECKUXPEAKITUUCUCTT
0JIb30BAaHUEM CTPYKTYPHBIX(DOpPMYIT;
c(hOpMHUPOBAHHOCTHYMEHUSXAPAKTEPU3OBATHUCTOUHUKNYTIIEBOIOPOTHOTOCHIPHS
(HedTs, MIPUPOIHBIN ras, YTOJIb), CIIOCOOBI 150. nepepadboTKu "
MPaKTUYECKOETTPUMEHEHUETTPOTYKTOBIIEPEPAOOTKY;
c(hOopMUPOBAHHOCTHLYMEHUUTIPOBOIUTHBBIUUCICHUSATIOXUMUYECKUMYPaBHEHUSAM(M
acchl,00bEMa, KOJIMYECTBANCXOTHOTOBEIIECTBAMIUIIPOTYKTAPEAKITNUTION3BECTHBIM
Mmacce, 00BEMY, KOJINYECTBY OJIHOTO u3 HCXOJHBIX
BEILIECTBUIUITPOIYKTOBPEAKIINH ),
c(OPMHPOBAHHOCTh YMEHHM BJIaJeTh CHUCTEMOW 3HaHWM 00 OCHOBHBIX
METOJaXHAy4YHOTO MO3HAHMS, HUCIOJb3YEMbIX B XHMHUHU IPU H3YUYCHUHU BEIIECTB U
XUMHUYECKUXSBIICHUI(HAO0II0eHN e, U3MEpEHNE,IKCITIEPUMEHT, MO ICIUPOBAHUE ), UCTIONB3
OBaTbCUCTEMHbIE XUMHWYECKHE 3HAHUS JJISI MPUHATHS PEUICHUd B KOHKPETHBIX
YKW3HEHHBIXCUTYAITUAX,CBSI3aHHBIXCBEIIIECTBAMUUUXTPUMEHCHHUEM;
c(hOpPMHUPOBAHHOCTh YMEHHMU COOJIO/aTh TMpaBUjia IOJIH30BAHUS
XUMHUYECKOUITOCY TONUIa00paTOPHBIMOOOPYIOBAHUEM, aTAKKETIP
aBUJIA00paIlIEHUSICBEIECTBAMUBCOOTBETCTBUMCUHCTPYKIIUSIMUTIOBBITTIOJTHEHUIOIa00paT
OPHBIXXUMUYECKUXOTBITOB;CPOPMUPOBAHHOCTh yYMEHUW IIJIAHUPOBATh U
BBITIOJIHATh XMUMUYECKHM
AKCIIepUMEHT(IIPEBPAILlEHUSIOPTaHUYECKUXBEIIECTBIPUHATPEBAHUM, IOy YEHUEITHIICHA
u U3y4YCHHE ero CBOJNCTB, KaueCTBEHHbIC peakiuu OpraHUYECKUX
BEILECTB,IeHATYpalusA0eIKOBIPUHATPEBAHU Y, LIBETHBIEPEAKIIMMOEIIKOB )BCOOTBETCTBUU
C TMpaBWIaMHd TEXHHUKH OE€30MAaCHOCTH TIPU OOpaIllleHWd C BEIECTBAMH U
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71a060paTOPHEIMOOOPYIOBAHUEM, ITPEICTABIATHPE3YIbTATHIIXUMHUIECKOTOIKCIIEPIMEHTAB
dbopmezanucu ypaBHEHH COOTBETCTBYIOIIMX peakIUil U GOpMYIHpPOBATH BHIBOABI HA
OCHOBE3THUXPE3YJIbTATOB;
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c(hOpMHUPOBAHHOCThYMEHUNKPUTHUECCKHAHATU3UPOBATbXUMUUECKYOUH(POPMAITHIO
,JIOJTy9aeMyIOU3Pa3HBIXUCTOYHUKOB(CpeicTBaMaccoBonHbopmaruu, IHTepHET
H/PYTHX);

C(I)OpMPIpOBaHHOCTLYMeHI/IﬁCO6JIIOI[3TBHpaBI/IJIaBKOJIOI‘I/I‘{CCKI/IHGHGCOO6pa3HOFOHO
BCIACHUSA B 6I)ITy n pr,HOBOfI ACATCIIBHOCTH B HCJIIX COXPAHCHUSA CBOCIO 300POBBA
HOKpY)K&IOIHCﬁHpHpOHHOﬁCpe,HBI,OCOBHaBaTBOHaCHOCTLBOSHeﬁCTBI/I}IHa}KI/IBLIeopFaHI/IB
MBI OHpeI[CJ'IéHHBIX OpPraHN4YCCKHX BCIICCTB, IIOHUMas CMBICJI II0OKa3aTcCIIsl
[TJAK, mosicHATbHAIPUMEPAXCIOCOOBIYMEHBIIEHUSUIIPEA0TBPALIEHUSUXBPEAHOTOBO3E
ﬁCTBI/IHHaOpFaHI/IBM‘{eJIOBGKa;

I[JISIO6yLIaIOIHI/IXC5IC01"paHI/ILIeHHLIMI/IBOBMOHCHOCTHMHSIIOPOBB}IIYMGHI/IGHpHMeH}ITB
3HaHI/I$IO60CHOBHBIXI[OCTyHHBIXMeTOI[aXH03HaHI/IﬂBCIIIGCTBI/IXHMH‘-I@CKI/IXHBJIeHI/Iﬁ;

JJIs1 CJICTIBIX n CJIa6OBI/IILSIHII/IX 06yt{a}0nmxc51: YMCHHUC HCITIOJIB30BATh
penbedHOTOUCHHYIOCUCTEMYOO03HaueHu JI. bpaiins a1 3anucuxumMudecKkuxpopmMyt.

11KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuyeckas
XAMUS»OTPAKAIOT:
c(hOpMHUPOBAHHOCTHIIPEICTABICHNN : OXUMHUECKONCOCTABIISIOIIEH €CTECTBEHHO-
HayYHOMKApTUHBIMHUPA,POJTMXUMUHBIIO3HAHUHUSBICHUUITPUPOABI, B OPMUPOBAHUUMBIIII
JICHUSIMKYJIBTYPBUTHYHOCTH, €D YHKIITMOHATLHOUTPAMOTHOCTH, HEOOXOAUMO M IISIPEIIICH
UANPAKTUYECKUX3aJaYUIKOJIOTHYECKHNOOOCHOBAHHOTOOTHOIIIEHUS
KCBOEMY3JI0POBBIOUIIPUPOTHOUCPEIE;
BJIAJICHUECUCTEMOMXUMHUYECKUX3HAHU I, KOTOPASIBKITFOYAET: OCHOBOITOJIATr AFOIIUETIO
HATUSA(XUMAYECKUIADIIEMEHT,aTOM, H30TOI1,S-,p-,d-
3JIEKTPOHHBICOPOUTATMATOMOB,MOH,MOJIEKYJIa,MOJIb,MOJISIPHBIOOBEM, BaJIECHTHOCTD,3J1€
KTPOOTPUIIATETbHOCTh,CTEIICHhOKUCIICHUS, XUMUYECKASICBA3b(KOBaJICHTHAS, HIOHHASI,
MeTaJUIM4ecKasi, BOJAOPOJIHAS ), KpUCTAJINYECKas PEIIETKa, TUIb XUMHUYECKUXPEAKITUH,
pacTBop, 3JICKTPOJIUTHI, HEAJIEKTPOJIUTHI, BJIEKTPOJTUTHYECKAS
I CCOLMAIINS,OKUCIIUTENb,BOCCTAHOBUTEIH,CKOPOCTHXUMHUYECKONPEAKITUN, XUMUYECKOE
PaBHOBECHE); TCOPUUN3AKOHBI(TEOPUSIIICKTPOJIUTHUECCKONANCCOITUAIIUN, IEPUOTAUECCKU
1 3akoH /.M. MeHnneneeBa, 3aKOH COXpPAHEHUS MACChl BEILIECTB, 3aKOHCOXPAHECHUS U
MpEBpaILCHUS SHEPTUU npu XUMHUYECKHUX pEaAKLUAX),
3aKOHOMEPHOCTH,CUMBOJIMYECKUNA3ZBIKXUMU U, MUPOBO33PEHYECCKUE3HAHUS,JICKAIIUEBOC
HOBEMOHUMAaHUSTTPUIYNHHOCTUUCUCTEMHOCTUXUMUYECKUX
SBJICHUH,(DAKTOIOTHYECKUECBEICHUSIOCBOMCTBAaX,COCTABE,TOTYYEHUUHOE€30TaCHOMUCTIO
Jb30BaHUHBAKHEHIITUXHEOPTaHUYECKHUXBEILIECTBBOBITYUITPAKTUUECKOMACATETLHOCTHYE
JIOBEKA;
c(hOpMHUPOBAHHOCThYMEHUNBBISBIATHXaPAKTEPHBICTIPU3HAKUTIOHA TN, yCTAHABIINB
aThb 1704 B3aNMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIIIHE
MOHATUATPHUONUCAHUMHEOPTraHUYE€CKUXBEIECTBUUXITPEBPALLICHHM;
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c(hOpMHUPOBAHHOCTH YMEHUH HCIOJIb30BaTh XUMHUYECKYIO
CHMBOJIMKYIJISICOCTABICHUSA(POPMYJIBEIIECTBUYPAaBHCHUMXUMUYECKUXPEAKITUMA, CUCTEMA
trueckyroHoMeHKIaTypy(IUPAC)uTprBuaibHbIeHA3BaHUSIOTACTLHBIXHEOPTaHUUECKUX
BEIIICCTB (yrapusrit ras, YTJICKUCITBIN ras, aMMHaK, raméHas
U3BECTh,HETANIEHASIU3BECTh, IMTHEBASICOIA, TUPUT UJIPYTHE);

c(hOpMHUPOBAHHOCThYMEHUHOTIPEACIISITHBAICHTHOCTHUCTEIIEHBOKUCIICHUAXUMHUYEC
KMX DOJIEMEHTOB B  COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BHJ  XHMHYECKOM
CBsI3U(KOBaJICHTHAS, HOHHAS ,METAJITHIECKAsI,BOAOPOIHAS )BCOCTUHCHUSI X, THITKPUCTAIIN
YeCKOH peLIETKU KOHKPETHOTO BEIIICCTBA (aTomMHas, MOJIEKYJIsIpHAas,
HMOHHAs,MEeTa/NINYeCKas ),XapaKkTepCpeabIBBOIHBIXPACTBOPAXHEOPTAHNUECKUXCOETUHEH
ui;

c(hOopMHUPOBAaHHOCThYMEHUNYCTaHABIMBATHIIPUHAIJICKHOCThHEOPTaHUYECKUXBEII]
€CTBIIOUXCOCTAaBYKOMPEICIEHHOMYKIIACCY/TPYIITIeCOSTMHEHU I (TIPOCThIEBEIIeCTBA—
MeTaJIBIMHEMETAIIIBI, OKCHIbI, 0CHOBAHUS, KM CIIOTHI,aM(POTEPHBICTUIPOKCHIBI,COJIN );

c(hOpMHUPOBAHHOCThYMEHUHPACKPBIBATE CMBICII TIepuoaudeckoro 3akoHa/[.H.
MenneneeBa W JIEMOHCTPHPOBATh €0 CHUCTEMATH3UPYIOIIYIO0, OOBSICHUTEIbHYIO
HUIIPOTHOCTUYECKYIO(DYHKITNH;

c(hOopMHUPOBAHHOCThYMEHUHXaPAKTEPHU30BATHIIEKTPOHHOSCTPOCHNEATOMOBX UMY
€CKUXDJIEMEHTOB 1 —
4nepuonoBlIepruoanueckoiicucTeMpixumMudeckuxsneMeHToB/[.M1.MeneneeBa,ucioib3y
ATTOHATHSKS-,P-,d-2JEKTPOHHBIEOPOUTAIII,
«IHEPTETHYECCKUCYPOBHI»,00bSICHATH3aKOHOMEPHOCTUM3MEHEHUSICBOMCTBXUMHUUECKUX
AJIEMEHTOB u ux COCJIMHEHUN 1o repuoiam u rpymnmnam
[TepuoanueckoiicucrempixumuueckuxaiemeHToB/[.M1.Menneneena;

c(hOpMHUPOBAHHOCTH YMEHUHI XapaKTEpPU30BaTh (omHCHIBATH) oOmue
XHMHUYECKUECBONCTBAaHEOPraHUUE€CKUXBEIIECTBPA3IMYHBIXKIACCOB,TOATBEPKIATHCYIIE

CTBOBAaHUE TE€HETUYECKOU CBSI3H MEXKIY HEOPraHU4ECKUMHU
BEILIECTBAMHCIIOMOIIBIOYPABHEHUICOOTBETCTBYOIINX X UMHUYECKUX PEAKIINIA;
c(hOpMHPOBAHHOCTh YMEHUS KJ1accu(UIMpoBaTh XUMHAYECKUE

peaKIMHUIOPa3TnIHBIMITPU3HAKaM(IUCITYHCOCTaBYPEarupyOIINXBEIICCTB, TSITITIOBOMY?
b dexTypeakim, n3MEeHEHUIOCTETICHEHOKUCICHUSIIEMEHTOB,00paTUMOCTUPEAKIINH, yIa
CTHUIOKATAJIN3aToOPa);

c(hOPMHPOBAHHOCTh YMEHHUHM COCTABJIATh YypPAaBHCHHUS PCAKIHMA Pa3THMIHBIX
THUIIOB,IIOJIHBIE W COKpaIIEHHBIC YpPaBHCHHsI pPEAKIMH HMOHHOTO OOMEHA, YYUTBIBAs
YCIIOBUS, IPUKOTOPHIXITHPEAKITUUI Y TJOKOHIIA;

c(hOpMHPOBAHHOCTEYMEHUNUTTPOBOIUTHPEAKITAN, TOATBEPK A0 EKAYeCTBEHHBIN
COCTaB pPa3TUIHBIX HEOPTaHUYIECKUX BEIIECTB, pacrno3HaBaTh
ONBITHBIMITY TEMUOHBI, IPUCYTCTBYIOLIMEBBOIHBIXPACTBOPAXHEOPTAHUUECKUXBEIIECTB;

c(hOpMHUPOBAHHOCTEYMEHUHPACKPBIBATHCYIITHOCTHOKHACIUTEHHO-
BOCCTAHOBUTENBHBIX PEAKIIUH TIOCPEICTBOM COCTABJICHHS DSJIEKTPOHHOTO OanaHca
ATUXPEAKINM;
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c(hOpMUPOBAHHOCTHYMEHUNOOBICHITH3aBUCUMOCTHCKOPOCTUXUMUYECKONPEAKITUN
OTPA3INYHBIX PAKTOPOB;XapaAKTEPCMEIICHUIXUMUYECKOTOPAaBHOBECUIB3aBUCUMOCTHUOT
BHe1mHeropo3aehcTBus(nmpuniu/lelllaTense);

c(OpMUPOBAHHOCTbYMEHUI XapaKTepU30BaTbXUMUUECKHUE IPOLECCHI,
JI€XKAIHEBOCHOBETIPOMBIIIIIEHHOT OOy Y€HUSICEPHOMKHUCIIOThL, AMMHUAKa, aTaKkKeCc(HopM
UPOBAHHOCTH IPEICTABICHUM 00 o0Imx HAyYHBIX IPUHIMIAX U

HKOJIOTHYECKUXIIPOOIEMAXXUMUYECKOTOITPOU3BOICTBA;
c(hOpMHUPOBAHHOCTHYMEHUNTTPOBOIUTHBBIYMCIICHUSICUCTIONb30BAHUEMITOHSATHUS
«MacCOBasI0JSABEIIECTBABPACTBOPEY,00bEMHBIXOTHOIIIEHUUTA30 BIIPUXUMUYECKUXPEAK
IIUSIX, MACChI BEIIECTBA WK 00BbEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,MACCE
uim 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOTO
s dexTapeakiiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, MPEBPAILICHUS U

COXpPaHCHUSIPHEPIUH;
c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIO/AaTh MpaBUiia IOJIb30BAHUS
XUMHUYECKONTIOCYI0MUITIa00paTOPHBIMOOOPY 1I0BAHUEM, ATAKKETIP
aBUJIA00PaIlEHUSCBEIIECTBAMUBCOOTBETCTBUMCUHCTPYKIIUSIMUTIOBBITIOTHEHUIOJIA00paT
OPHBIXXUMUYECKUXOMBITOB;CPOPMUPOBAHHOCTh YMEHUW IIJITAHUPOBATh U
BBITIOJIHATh XUMUYECKUI
AKCNEPUMEHT(Pa30KEHUETIEPOKCHUIABOA0POIABIPUCYTCTBUUKATAIN3ATOPA,ONPEIeTIEeH
Ue cpelbl pacTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOIO HHAMKATOPA,BIUSHHE
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEeaKIuu, peakiiMi MOHHOTOOOMEHa,
KaueCTBEHHbIE peakiuu Ha cy’abdar-, kapOoHaT- U  XJOPUA-aHHOHBI, Ha
KaTMOHAMMOHHUS, pEIIEHUEIKCIIEpUMEHTaTbHBIX3aqaunioTeMaM«MeTtaibivn«Hemerann
bI»)B COOTBETCTBMU C TIpaBWJIAMH TEXHUKH OE30MACHOCTH TMpU OOpAIICHUH C
BeIllECTBAaMU
n1a00paTOPHBLIMOOOPYIOBAaHUEM, TPEICTABISATHPE3YIHTATBIXUMUYECKOTOIKCIIEPUMEHTA
B(hopMe3anucuypaBHEHUIICOOTBETCTBYIONTUXPEAKITUHU(DOPMYITUPOBATHBBIBOIBI
HAaOCHOBE3TUXPE3YJIbTATOB;
c(hOpMHUPOBAHHOCTHYMEHUHKPUTUIECKUAHATTN3UPOBATbXUMUYECKYIONH(POPMAITHTO
,MIOJTy4aeMyOU3Pa3HBIXUCTOYHUKOB(CPEICTBAMaCCOBOMKOMMYHUKAIUU, UHTEpHETUAPY
TUX);

c(hopMHUPOBAHHOCTH YMEHU co0Iro1aTh npaBuia 9KOJIOTUYECKHU
11€7I€CO00Pa3HOTOTIOBEICHHSI B OBITY M TPYJOBOW JCSITEIBHOCTA B TENSAX COXpPaHEHUS
CBOETO 3JI0POBbBS

MOKPYKAIOIIEUTPUPOTHONCPEBI,0CO3HABATHONIACHOCTHBO3 I CTBUSIHAKUBBICOPTAHU3
MBIOTIPEAETEHHBIXBEMECTB, TOHMMascMbIcimokazaressal [ [IK, moscHasTeHa
IPUMEPAXCIIOCOOBIYMEHbBIIICHUS u MPEI0TBPAIICHUS
MXBPEIHOTOBO3CUCTBUSIHAOPTaHU3MYEIIOBEKA;

JUI100y4aroIMX CSICOTPAaHUYCHHBIMHUBO3MOYKHOCTSIMHU3I0POBBS: YMEHUETTPUMEHSITh
3HaHUSI000CHOBHBIXJOCTYITHBIXMETOAAXTO3HAHUSBEIIECTBUXUMUYECKUX IBIICHU;

JUIL  CJIEeNbIX W CJA0OBHISIIMX  OOYYalIIMXCS: YMEHHE  HCIIOJIb30BaTh
penbedHOTOUCUHYIOCHCTEMY0O03HaueHu JI.bpaiins 1 3anucuxumudeckux Gopmys.
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HHI.TEMATUYECKOEIIVIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KommuecTBo OCHOBHBICBUBIICSITEILHOCTH
pa3ziesoB u [IporpamMmHO€ECOIEpKAHNE
/o 4acoB 00yJaroImmXxcs
TeMy4eOHOTOIpeIM
era
Pazneal.TeopernyecKkueoCHOBBIOPraHMYeCKOMXUMUM
1.1 | IIpeamer 3 [IpenMeTopraHn4eCKONX MU PackppIBaTbCMBICIIN3ydaEMBIX
OPTraHUYECKOMXUMHH. €€BO3HUKHOBEHHUE,PA3BUTUEH MOHATUMN(BBISIBISATBUXXAPAKTEPHBIC
Teopusctpoenus 3HAYEHHUEBIIOJIYYEHUMHOBBIXBEIIECTB MIPU3HAKH ), yCTAaHABIMBATHUX
OpTraHUYECKUX nmMmarepuaioB. TeopuscTpoeHus B3alMOCBSI3b.
COEIMHECHUH OPTraHUYECKUXCOCTNHEHUN [IpUMEHSTHIION0KEHUS] TEOPUU
A.M.Bytneposa A.M.BbytiiepoBa,e€0CHOBHbBIE CTPOCHUAOPTaHUYECKUXBEIIECTB

no10xkeHus. CTpyKTypHbIe(DOPMYIIbI
OpraHUYECKUXBEECTB.[ oMoJIorHs,
n30MepusL. XUMUYECKASICBA3b
BOPTraHUYECKUXCOCTMHECHUSX :KPATHBIE
CBSI3U, G- TT-CBSI3HU.
[IpencraBnenneokIaccupurammm
oprannveckuxseniects. Homenknarypa
OPraHUYECKUXCOCIMHCHUN
(cucTeMaTtnuecKkas ) uTpUBHAIbLHBIE
HA3BaHUSABAXKHEUIIUXITPEICTABUTEIIEN
KJIACCOBOPTaHUYECKUXBEIECTB.
IKCNIEPUMEHTAIbHbIEMETOAbI

U3y4eHUsIBelleCTBUUXIIPEBPAILICHUM:

A.M.bytnepoBamisso0ObICHEHUS
3aBUCUMOCTHCBOMCTBBEILIECTBOTUX
COCTaBauCTPOCHHUS.
Hcronbs30BaTbXMMUYECKYHOCHMBOJIAKY
JUISICOCTABIICHUSIMOJIEKYJISIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTOH,
COKpaI€HHOMN )(hOpMyTOpraHuYeCKUX
BEILECTB.
OnpenensaTbBUABIXUMUYECKONCBA3U
(omMHapHBIE,KPATHBIE ) BOPTAHUYECKUX
COEJIMHEHHUSIX.
PackppIBaTEpOIILOPraHNnYECKOMXUMU U
BIIPUPO/IE,XapaAKTEPU30BATHEE

32



e JleMOHCTpanuu:

— O3HAKOMJICHHUE C
o0pa3laMHOPTaHNYEeCKUXBEIIECTBUMAT
epuajaMUHanXOCHOBE;

— OIBITHIIIONPEBPAIICHUIO
OpraHUYeCKUXBEIEeCTBIPUHATPEBAHUHU(
JIaBJICHUE,00yTJIMBAaHUEUTOPEHUE).

e JIaGopaTOpHBICOTIBITHI:

— MOJICTTUPOBAHUEMOJICKYT
OpTraHUYECKUXBEILECCTB

3HaYeHHE B KU3HU

YeJI0BEKa, UTIOCTPUPOBATHCBA3ZbC
ApYTUMUHAyKaMHU.
Habmro1aTbnonuceiBaThAEMOHCTPAIINO
HHBICOTIBITHI;IPOBOIUTHHU OMUCHIBATh
71a00paTOPHBIE OMBITHI
UIIPAKTHYECKUEPabOThI

Hroronopasneny

Paznen2.Yriaesogopoasl

2.1

[IpenenbHBIEYTIT
€BOJOPOIbI—
aJIKaHbI

AJIKaHBI: COCTaB U
CTPOEHUE,TOMOJIOTHYECKUH PSI.
Meran u 3TaH —pocTenIme
IIPEACTABUTENIN AJIKAHOB:COCTAB,
XUMHUYECKOE CTPOEHUE,PU3HUECKHUE U
XUMHUUYECKHE CBOMCTBA(pEakinu
3aMEeUIeHUs U

TOPEHMUS ), HaX 03K ICHUEBITPUPOIC, 10Ty
YeHUEeU

MIPUMEHEHUE

PackpeiBath cMbICI

M3Y4aeMBIXTTOHATUH (BBISBISTEUXXAP
aKTEepHBICPU3HAKHN ),y CTAHABINBATh
MXB3aUMOCBS3b,HCII0JIb30BATHCOOTBE
TCTBYIOLIUECIIOHATHS
IIPUONMCAHUKMCOCTABA,CTPOCHUSHUII
peBpalieHui
OPTraHUYECKUXCOCANHEHUN.

M cnonb30BaTbXMMHYECKYHOCUMBOIUKY
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2.2

Henpenenvubie
YIJIEBOAOPO/IBI:
aJIKCHBI,aJIKaJUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U
CTPOEHNE,rOMOJIOTUYECKUN
pAI.ITUIICH—
IIPOCTENITUHITPENCTABUTENBAIKEHOB:C
OCTaB, XUMUYECKOE
CTpoeHue,pru3nuecKre 1 XUMUYECKUE
CBOMCTBA(pEaKUUTUIPUPOBAHMS,
raJIOT€HUPOBAHMS, TUIPATALINH,

JIsSl COCTaBJICHUS] MOJICKYJISIPHBIX
UCTPYKTYPHBIX(Pa3BEPHYTOM,
COKpaniéHHoM )hopMyIOpraHuIECKUXB
CIIIECTB.

VYcTanaBnuBaTh
MIPUHAIJICKHOCTHBEIIIECTBKOIIPE/ IS
JIEHHOMYKJIacCy
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OKHCJIEHUSUIIOJIUMEPU3ALIIH )
Hax0>KJICHUEBIIPUPOJIE,
ITOJIy4YEHUEUTIPUMEHEHHUE.
AnKaueHbl:0yTaIueH-
1,3umerunOyraguen-1,3,
XUMHYECKOECTPOCHHE,PEAKIUATIONN
MepHU3aluu,IpUMEHeHne (11
CUHTE3aIIPUPOTHOTOMCUHTETUYECKO
ro

Kay4qyKaupe3uHbI).

AJIKVHBI: COCTaB U
0COOEHHOCTUCTPOECHHUS,FTOMOJIOTHUECK
U pAn. ALETHIICH—
MIPOCTENITUHITPENCTABUTEID
AJIKUHOB:
COCTaB,XUMHUYECKOECTPOCHHE, PU3NUE
CKUEUXUMUYECKHE CBOMCTBA
(peaKkMUruIpupoBaHus,
raJlOT€HUPOBAHUS, THIPATALIMUT OPEHN
51),HaXOXKJICHUE
BIIPUPOJE,NOJTYUYEHUCUTIPUMEHEHUE

YTJIEBOIOPOIOBIIOCOCTABYHC
TPOEHUIO,HA3bIBATH UX
MMOCHUCTEeMaTHICCKOMHOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC
Ha3BaHUSOT/ICILHBIX
MIPEJCTaBUTEIICHYTIIEBOOPOIOB.
OnpenensaTbBUABIXUMAYECKONCBS3UB
MOJIEKYJIaXyTIE€BOJOPOIOB;
XapaKTEepPU30BaATh3aBUCUMOCTD
PEAKIMOHHOMN
CITIOCOOHOCTHYTJICBOAOPOIOB

OT

KPAaTHOCTUKOBAJICHTHOMCBSI3H.
XapakTepu30BaTh COCTaB,

CTpOCHHE, TPUMEHCHHE, DU3NICCKUCH
XUMHYECKHUE CBOMCTBA,
BOXKHEHIITNECTIOCOOBIMOMYYCHUS TUTIH
YHBIXIIPEJICTABUTENICH pa3IMUHbBIX
KJIACCOBYTJIEBOJIOPOJIOB (METaHa,
JTaHa,3TUJICHA, allCTUIICHA,
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2.3

ApomMaTudeckue
YTIE€BOAOPOAbI

Apenbl: 6€H3011 U TOIYO,
COCTaB,XUMHUYECKOE CTPOCHUE
MOJIEKYIT,(PU3NIECKUENXUMUYECKUEC
BOMCTBA(pEaKINK raloTeHUPOBAHUS
UHHUTPOBAHUS ),[TOJTyYCHHE
unpuMeHnenue. Bnusianebensona
HaopraHu3mMuenoBeka.l eneTuueckasc
BA3bYIJIEBOJOPOJIOB

Oyraauena -1,3,0eH3051a,TOTyoa).
BBISBIATE T€HETUUECKYIO CBS3b
MEXyyTI€BOAOPOJIaMHU U
IIOATBEPXKAATh €CHATNYME
YPaBHEHUSAMHUCOOTBETCTBYOLIUXXUMU
YECKUX

PEaKIUNCUCIIONB30BAHUEMC

TPYKTYPHBIX(POPMYIL.
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2.4

[IpuponHBIENCTOYHH
KHYTJIEBOJIOPOIOB U
uxmnepepadboTka

[Tpuponnsriiras.llonyTHeieHED TAHBIET
a3pl. HeTbu eénpoucxoxienue.
CrniocoObl mepepaboTKu
He(TU:TIEPETOHKA, KPEKHHT
(Tepmuyeckuii,katanutuueckuit).I1po
TYKTHITIEpEepadOTKH HEPTH, UX
MIPUMEHEHUEBIIPOMBIITIIICHHOCTUUBO
BITY.
KaMeHHBIYTOJIbUIPOYKTHIETOTIE
pepaboTKHU.
JKCNEePUMEHTAIbHbIEMETOAbI
NU3y4YeHHsBEIEeCTB

UMX NPeBpPallleHMIi:

e /lemOoHCTpanuu:

— komteknun«Hepte»n«Yromby;

— BUAeo(dparMeHT
«BynkaHu3auuspe3nHb.

e JIaGopaTOPHBICOTIBITHI:

— Ka4ECTBEHHOE OIPECIICHHUE
YTIEPOIauBOJOPOAABOPTaHUYECKUXBELL]
€CTBax;

— O3HAKOMJIEHHE C
o0Opa3laMHIIacTMACC,KayYyKOB
HUPE3UHBI,

— MOJIEJTMPOBAHUEMOJIEKYT
YTJI€BOJ0PO/IOB
UTJIOT€HOTIPOU3BOIHBIX.

XapakTepu30BaTbUCTOUHUKHYTIIEBOAOD
OJIHOTO CBIpbs (He(Th,MPUPOJIHBII ra3,
yTOJIb), CIIOCOOBI UXIIEPEePaAOOTKU
UIIPAKTHYECKOCTTPUMEHEHNE
MOJIy4aeMbIX POYyKTOB.MCrob30BaTh
€CTECTBEHHO-
HAyYHBIEMETO/IBITIO3HAHUSI—
IPOBEJICHUE, HA0IIOIEHNE U OITUCAHUE
XUMHYECKOTOIKCTIEpUMEHTa(J1a00paTop
HBIE ONBITHIUIIPAKTUYECKHEPAOOTHI).
CrnenoBaThpaBriIaMO€30MacCHOMP
aboThIBIA0OpaTOpUN

IIPU UCIIOJIb30BAHUU
XUMHYECKONTIOCYIbI B 000PYI0BaHHUS,
a

TaK)KEMPaBUIaMOOpaIIeHUSCBEILIECTB
aMHUB COOTBETCTBHH C
MHCTPYKUHUSMUBBITIOIHEHUIA00paTO
PHBIXOIBITOBUIIPAKTUIECKUXPAOOTIIO
MOJTy4YEeHUIONN3YYCHUIOOPTaHUIECKUX
BEILECTB.

IIpencraBiaATbpe3yabTaThl
dKCIIEpUMEHTa B (popme
3aMUCUypPaBHEHUHCOOTBETCTBYIOIIUXPE
aKIMHUETaThBBIBOILIHANXOCHOBE.
[TpoBOAUTEBBIYHMCIICHUS

IUI OTIPEIeIICHUS
MOJIEKYJIIPHON(DOPMYJIbI
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e [IpakTruecknepabOThI:
Nel. ITonyueHnesTniieHann3y4eHme
€rOCBONCTB.

OpraHU4YeCcKOTO
BEIIIECTBA,[I0YPABHEHUIOXUMUYECKOU
pEaKIIMH.
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e PacuéTHbIe3aqaun:

— ONpPEACIICHUE
MOJIEKYJISIPHON(DOPMYIIBIOPTaHUYEC
KOT'OBEIIECTBAIIOMacCCOBBIMIOISIMA
TOMOBXHUMHUYECKUXIJIEMECHTOB;

— Pacy€THINIOYPAaBHEHUIOXUMHUYECKOUP
CaKIIUH

CaMOocCTOSATENBHO MIJIAHUPOBATH
MOCYIIECTBIIATECBOIOIIO3HABATEIILHY
I0/ICSITETTbHOCTD; IPUHUMATh
aKTUBHOCYYaCTHEBIPYIIIOBOITYy4eOHO

n
ACATCIIBHOCTHU

Hroronopasneny 13

Paznen3.Kuciaopoacoaep:xamueopranudecKuecoe1uHHeHU s

3.1 | Caoupter. DeHON 3

IIpenenbHbBIE OMHOATOMHBIC
CIIUPTHI:METAHOJI U 3TAHOJI,
XUMHUYECKOECTPOCHHE, PU3NIECKUECHX
MMHYECKHUECBOMCTBA (PeaKinuu ¢
aKTHBHBIMHMETAJIJIAMH,
rajoreHOBO0POIaMHU,TOPEHHE),
npuMeHeHne. BonopoaHasacsa3p.
Du3NOIOru4YECKOe

JIEUCTBUEMETAHOJIa M DTaHOJIa Ha
OpraHU3MYEJIOBEKA.
MHOTr0aTOMHBIECTTUPTHI: 3TUIICHTJINKOJIb
Y TIUMLEPUH, XUMAYECKOE
CTpoeHHE,hU3NICCKUEC U XUMUICCKUE
CBOMCTBA(B3aUMOICHCTBHE CO
IIEJTOYHBIMUMETAJIIaMU, KaueCTBECHHAS
peakius

HaMHOTOATOMHBIECITUPTHI).
duznonornueckoeaeiicTBUE

PackpsiBaTh cMbICI
M3Yy4aeMbIXTTOHATUHU(BBISBIATHUXXAP
aKTEepHBICTIPU3HAKHU ),yCTAHABINBATh
HXB3aHUMOCBS3b,UCIIOJIb30BATHCOOTBE
TCTBYIOIUETIOHSITUSA
MIPUOINKMCAHUUCOCTABA,CTPOCHUSIUIT
pEeBpallCHUN
OPTraHUYECKUXCOCANHEHUN.
Hcnonb30BaTbXUMUYECKYIOCUMBOJIMKY/T
JI1 COCTABJICHUSI MOJIEKYJISIPHBIX
UCTPYKTYPHBIX(Pa3BEPHYTOM,
COKpaII€HHON )(hOpMyTOpraHUIECKUXB
ElIECTB.

YcraHnaBiIMBaTh
MIPUHAJIEKHOCTHBEILECTB
KOMNPEACIECHHOMY
KJIACCYITOCOCTABYUCTPOECHHUIO,
HAa3bIBATBUXIIOCUCTEMATUYECKOMHOME
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HaOpraHI/BM‘-IeJIOBCKa.HpI/IMCHCHI/IeF
JIMOCPHUHA UOTHIICHT JIMKOJIA.

HKJIAType;
PUBOAUTHTPUBUATBHBICHA3BAHUS

40



®enon. CtpoeHue
MOJIEKYJIbI,(PU3HUECKUEUXUMUUECKUE
cBoricTBad)eHoa. TOKCHUYHOCTD
dbenona,
ero(pu3noIornuecKoeIelcTBIE
Haopranu3zmuesioBeka. I [pumenenune
dbeHona

3.2

Anbnerunpsl. KapooHoB
BIEKUCIOTHL. CII0JKHBIE

3¢ upsI

Anbaernabl:
dbopmalbieruaraleTaibIerus,
XUMHUUYECKOE CTPOCHUE,PU3UUECKUE U
XUMHUUYECKHUE
CBOMCTBa(PEAKIIMUOKUCICHUSIUBOCCTAHO
BJICHM S, Kau€CTBEHHBIE PEAKIIH),
MOJIyYE€HHE UIIPUMEHEHHUE.
OHOOCHOBHBIEIIPEICTTBHBIC
KapOOHOBBICKHUCIIOTHI: YKCYCHASIK
UCIIOTa,XUMUYECKOECTPOECHUE,
dbuznyecKre 1 XUMUYECKHE
cBoiicTBa(00IIHEe CBOMCTBA KUCIIOT,
peakiusdTepruuKamm), NoJTydeHue
urpuMeHeHue. CTeapuHOBassHOJIEHHOBAs
KHUCJIOTBIKAKIIPEICTaBUTEIUBBICIINX
KapOOHOBBIXKUCIIOT.MBLITaKaKCOJINB
BICIIINX KAPOOHOBBIX KHUCJIOT,
UXMOIOIIee e HICTBHE.
CnoxxHbpIed(UPBIKAKITPON3BOTHBICK
apOOHOBBIXKHUCIIOT. [ 'uapoau3
CIOXHBIXA(upoB. XKupbikak

OTIICTHHBIXIIPEACTABUTENCH
KHUCJIOPOACOIEPKAITUX

coeIMHEeHN. XapaKkTepru30BaTh COCTaB,
CTpOeHHue,TpUMEHEHNE, PU3NICCKUEUX
MMUYECKHE CBOMCTBA,
BOKHEUIIMECTIOCOOBITIONYYESHUS TUTTAY
HBIXTIPEACTAaBUTEIICH pa3IMIHbIX
KJIACCOBKHUCJIOPOACOAEPAKAITAX
coeMHEeHU(METaHoIa, dTaHOJIa,
rmiepuHa,penona,popmanbaeruia,aiy
eTajbJeruaa, YKCyCHOM
KHUCJIOTHI,IIFOKO3bI,caxapo3bl,Kpaxmall
a,11eJUTF0JI03b1 ) ; BEISIBIIIThI €HETHUECKY
10
CBSI3bMEKTYHUMHUHUIIOATBEPKIATheEHA
JIAYHNE
YPaBHEHUSIMHUCOOTBETCTBYIONTUXXUMH
YECKHX

PEAKIUICUCTIOTBE30BAHUEMC
TPYKTYPHBIX(POPMYIL.
OnuceIBaThCOCTaB,XMMHYECKOEC
TPOCHHE " IPUMEHEHUE
KUPOB,XapaKTEPU30BATbUX3HAY

CHHE
TUISKU3HEICITEIbHOCTHOPTaHU3MOB.
Oco3HaBaTh ONACHOCTH
BO3JICHCTBUSIHA KUBBIE OPTraHU3MBbI
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OIMPCACIICHHBIXOPIraHNICCKUXBCIICCTB
LJIOACHATD
HaHpHMeanCHOCO6BIYMCHI)IHeHI/I}I
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MPOU3BO/IHBICTIIUIEPUHANBBICIIINX
KapOOHOBBIXKUCTOT. I UAPOIN3KUPOB

3.3

YrneBoasl

VYrieBobl: coCTas,
KJIaCCU(PUKALUAYTICBOIOB (MOHO-,

U~ unoiucaxapuibl ). mroko3za—
POCTEUIMIMOHOCAXapUa:0COOEHHO
CTH CTPOCHUS
MOJIEKYJIbI,(pU3HUECKUEUXUMUUECKUE
CBOMCTBArIIOKO3bI(B3aUMOICUCTBUE

¢ runpokcuaom meau(1l),
OKHCIIEHHEAMMHUAYHBIM PaCTBOPOM
okcunacepeopa(l),BoccraHoBIeHNE,0PO
YKEHUETIIOKO3bI ), HAXO0XK]ICHHE B
IpUpoOJIe, TPUMEHEHNE TIIOKO3HI,
OMOJIOTUYECKAIPOIIb B
KU3HECATEIIbHOCTH
opraHu3zmauesnoBeka. @OTOCHUHTES.
®pyKTO3a KAKU30MEPTITFOKO3HI.
Caxapoza—TipecTaBUTeIbANCaXapuaoB,
THIPOJIU3 Caxapo3bl,HAXOXK]ICHUE B
npupoze u npuMenenue.Kpaxman u
LEJUTI0JI03a KaK MPUPOTHBIETIOIUMEPHI:
CTpOEHHE Kpaxmana
UIEIUTION03bI,(QU3HUECKUEUX MTMIUYECKHE
CBOMCTBaKpaxMana(ruapoaus,
KauyeCTBEHHASPEAKIIHSICHOIOM).
IKCNePUMEHTATbHbIEMETO/IbI
U3Yy4YeHHUsIBENeCTBUMXITPEBPAIIIEHHIA:

Y TIPEIOTBPAICHHS HX
BPEIHOTOBO3ACHCTBHS HA OPTaHU3M
yenoBeka.lIcronp30BaTh €CTECTBEHHO-
HAyYHBICMETO/IBITIO3HAHHSI—
MIPOBEICHIE, HAOTIOICHNE U OITUCaHHE
XUMHUYIECKOTOIKCIIepuMeHTa(1abopaTop
HBICONBITHIMITPAKTHYCCKUEPAOOTHI ).
CrnenoBarbipaBuiiaM0e30macHOM
paboThIBIAOOpaTOPUN

P MCTIOJB30BAHUH
XUMHYECKOUTIOCYIBI 1 000PYIOBaHHUS,
a
TaKKEMPABUIIaMOOPAIIICHUSCBEIIECTB
aMHUB COOTBETCTBHH C
HUHCTPYKIUSIMHUBBITIOTHCHHUSIIA00paTO
PHBIX
OTIBITOBHITPAKTUIECKUXPAOOTIOMOTYY
CHUIOMU3YUYEHUIOOPraHUYECKUXBEIIEC
TB.

[TpencraBasaThpe3yabTaThl
IKCTIEpUMEHTa B (popme
3aMCUypPaBHEHUHCOOTBETCTBYIOIIUXPE
aKIIMIK JIeJIaThBBIBOIBIHANXOCHOBE.
[TpoBOAMTEBBIYMCIICHUS

IS OTIPEICIICHUS
MOJIEKYJIIPHONGDOPMYITBI
OpPraHUYECKOTO BEIIECTBA,I0
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YPAaBHEHHUIO XUMHUYECKOU

peakuu. CaMOCTOSTENBHOIIJIAHUPOBAT
bU
OCYILIECTBIISITHCBOIOIIO3HABATEIbHY IO
NEATEIbHOCTh; IPUHUMATHAKTUBHOE
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e JIaGopaTOpPHBICOTBITHI:

— TOPEHUECTTUPTOB;

— B3aUMOJICHCTBHE
[IALEPUHACTUAPOKCUIOMME]]

u(Il);

— Ka4eCTBEHHBIEPEAKIIUUATBAECTUIOB(
OKHUCJICHHE aMMHUAYHBIM
pacTBOPOMOKCHIa cepedpa 1
ruapokcugommenu(Il));

— B3aMMO/ICHCTBHEKPAXMAJIACHOIOM.
e [IpakTHuecknepaboThI:
No2.CpoiicTBapacTBOpa
YKCYCHOUKHUCIIOTHI.

e PacuérHbie3anauu:

— OIpeIeIICHHE
MOJICKYJIIPHON(OPMYITBIOPTaHIYEC
KOTOBEIIECTBAIIOMACCOBBIMIONSIMA
TOMOBXMMHYECKUX JIEMEHTOB U TI0
Macce(00BeMy )TPOTYKTOBCTOPaHUS
— pacu€ThINMOYPABHEHUIOXUMUYECKOUP
CaKIINH

Y4aCTHEBIPYIIIOBOM
y4eOHOUACATENHPHOCTH

HUroronopasaeny

13

Pa3nend.A3oTcoaep:kammeopranndecKnecoeTnHeHusl
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4.1

AMUHBL. AMUHOK
ncnotbel. beikn

AMMWHBI: METUJIAMUH —
IIPOCTENITUHITPECTABUTENb AMUHOB:
COCTaB,XMMHUYECKOECTPOCHUE, (hr3Hue
CKHEHN
XMMHYECKUECBOICTBA(peakuu

PackpriBaTh cMbICI
M3Y4YaeMBIXITOHATUH (BBISBISATEUXXAP
aKTEepHBICTIPU3HAKHU ),yCTAHABIUBATh
ux

B3aMMOCBSI3b,UCIIOJI30BATh
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CKUCIIOTAMUUTOPEHUS ), HAX 03K ICHUEBIT
pupoie. AMUHOKHCIIOTBIKAK
amM(pOTEpHBICOPTaHNYECKUECOETMHEHUSI.
Pu3NYEeCKUe U XUMHUECKUE
CBOMCTBaaMUHOKUCIIOT(HAIPUMEPETIIULIN
Ha).
buonornueckoe3Ha4eHUEAMUHOKHUCIIOT.
CuHTE31enTUI0B.

benku kak npupoaHbIe
nosmMepsl.llepBuuHast, BTopudHas u
TPETUYHASICTPYKTYpa OEIKOB.
XUMUYECKUECBOMCTBA OEIIKOB:
TUIPOJIN3,ICHATYPAIHs], KaYeCTBEHHbI
epeaKIIMMHAOEIIKH.
JKCNePUMEHTATbHbIEMETO/IbI
U3y4YeHHMsABelleCTBUMXIPeBPAIeHHIA:
e /lemOoHCTpanuu:

— JeHaTypauusiOeIKOBIPUHArPEBAHNH;
— IIBETHBIEPEAKIIMNOETKOB

COOTBETCTBYIOIIUETTOHSTHUS
MIPUONUCAHUKNCOCTaBa,CTPOCHUSIUIL
peBpaleHun
OpraHUYECKUXCOETUHEHUM.
Hcnonb30BaTbXUMHUECKYOCUMBOIUKY
TSl COCTABJICHUS] MOJIEKYJISIPHBIX
HUCTPYKTYPHBIX(Pa3BEPHYTOM,
COKpaléHHoOM )(hopMyIOpraHu4YeCKUXB
€LIECTB.
OnpenensTeIpUHAIIE)KHOCTHBEIIECTB
K OIPEJICICHHOMY KJAacCy MO COCTaBYy
HCTPOEHUIO,HA3bIBATHUX
MMOCUCTEMAaTUYECKOMHOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIHHBIC
Ha3BaHUSAOTACIIbHBIXITPEICTABUTEINE

H.

XapakTepu30oBaTh COCTAaB,
CTpoeHue,TpuMeHeHue, hU3nIeCKueH
XUMHYECKHUE CBOMCTBA,
BOXKHEHIITNECTIOCOOBIMOMYYCHUS TUTIH
YHBIXIIPEACTABUTEIICH
a30TCOCPKAIUXCOECTUHEHU
(MeTuIaMHHa, TIUIMHA,O0CITKOB).
OnuchIBaTHCOCTAB,CTPYKTYPY,0CHOBH
BICCBOMCTBAOCIIKOB; TOSICHI THHATIPUME
pax3HauyeHNUEOEIIKOB
JUISIOpraHn3MaveIoBeKa.
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Hcnonp30BaTh €CTECTBEHHO-
Hay4YHBIEMETOABINIO3HAHUSI—
HaOJIIOATh
HOIHCHIBAThACMOHCTPAIMOHHBIN
AKCIIEPUMEHT.

CaMOoCTOSITENNBHO TIAHUPOBATh
HOCYIIECTBISATHCBOIOIIO3HABATEIIbHY
10JICSITEILHOCTD; PUHUMATh
aKTHBHOEYYACTUEBIPYNIIOBOIYy4eOHO

u
ACATCIIBHOCTU

Hroronopasneny 3

Pa3znen.5.BoicokomolieKyasipHbIeCOeIUHEHHU S

48



5.1

[LmacTmaccsl.
Kayuyku.Bonokna

OCHOBHBIENOHATHSIXUMHHBBICOKOMOJIEK
YISIPHBIX

COEIMHEHN: MOHOMED,ITIOJIUMED,CTPYKTY
PHOE3BEHO,CTENEHD
MOJIMMEPU3ALNU,CPENHAAMOJIEKYIISIPHAS
Macca.OCHOBHBIEMETO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIXCOEIMHEHU—
NOJINMEPU3ALIHS U
nonukoHaeHcanus. [ Imactm
acchl(TIOJIMATUJIEH,

ITOJIMIIPOIIHAJIEH,

NOJIMBUHWIXJIOpUA, noauctupod). Haty
PaJIbHBIMUCUHTETUYECKHE
Kay4qyKu(OyTaaueHOBBIN,
XJIOPOIIPEHOBBIN
MU30IPEHOBHIN ). BookHa:HaTypaibHbI
e(XJIOMOK, IEPCTh, ENK),
HCKYCCTBEHHbIE(ALIE€TATHOEBOJIOKHO,

Bianers nzyyaempimMu
XUMUYECKUMUIIOHSATUSIMU

PACKpBIBATh CMBICIIN3YYaEMBbIX
MOHSATUHN ¥ IPUMEHSITH STUITOHATUS

P OMKUCAHUU COCTaBa UCTPOCHMUS
BBICOKOMOJICKYJISPHBIXOPTaHUYECKUXB
CIIECTB,

JUISI00BSICHEHUAOTACIIbHBIX (QAKTOBUSIB
JICHUM.

N cnonb30BaTbXUMUYECKYIOCUMBOJIUKY/T
JISl COCTABJICHHS CTPYKTYPHBIX
dhopmyIBenIeCTBUYpaBHEHU
PEAKIMUITOTMMEPHU3AUUUTIONTMKOHICHC
aIuy.

OnuceiBaTh
COCTaB,CTPOCHUE,0CHOBHbIE

CBONCTBA
Kay4yKoB,HanboJeepacnpoCcTpaHEHH
BIXBH/IOBIIJIACTMACC,BOJIOKOH; IPUME
HEHUE
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BHCKO03a),CHHTETHYCCKUE(KATTPOHMIT
aBCaH).

JKCIEPUMEHTAIbHbBIEMETO/IbI
H3yYeHHsIBelleCTBUMXIIPEBPALIICHUA:
e JleMOHCTpanuu:

— 03HAKOMIJICHHE C
o0pa3aMHUIPUPOTHBIXHUCKYCCTBEHHBI
XBOJIOKOH,IIJIACTMACC,Kay4yKOB

B Pa3TUYHBIX
orpacisax.Vcnoap30BaTh
€CTECTBEHHO-
HAyYHBIEMETO/IBITTO3HAHUS—
HaOIO1aTh
HMOTMCHIBAThACMOHCTPAITMOHHBIN
AKCIICPUMECHT

Hroromopazneny 2
OBIIEEKOJIMYECTBO 34
YACOBIIOITPOI'PAMME
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11 KJIACC

No
i\t

HaumenoBanue

pas3aenoB u
TeMy4eOHOTOIIpe M
eTa

KonnuectBo
4acoB

[IporpamMmmHO€EcOnEpKAHNE

OCHOBHBIEBUIBIAEATEIBHOCTH
00yJaroImMXcs

Paznenl. TeopeTuueckneoCHOBLIXMMHUM

1.1

CtpoeHueaTtoMoB.
[Tepuoauueckuii
3aKOHU
[Tepunonnueckas
CUCTEMaXUMHUYECKUX
AJIEMEHTOB
JI.1.MenneneeBa

3

Xumuueckuitanement.AtoM. CocTtan
aTOMa,M30TOIbl. DJIEKTPOHHAS
0001109Ka. DHEPreTUIECKUEYPOBHH,
MOypOBHU. ATOMHBICOPOUTAIIH,
s-,p-,d-, f-amemenTH. OCOOCHHOCTH
pacrpeneaeHUsIIEKTPOHOB
OOpOUTAIIIMBATOMAaXMAJIBIXH
OOJBIITMXIIEPUOI0B. DIICKTPOHHAS
KOH(UTypannsiaTOMOB.
[TepnoanyeckuiizakoHn
[TepuoanyeckasicUCTEMaXUMHUUYECKUX
anemeHToB/[.M1.MenneneeBa.CBs3b
NEePUOANYECKOT03aKOHAU
[TeproanyecKOMCUCTEMBIXUMUYECKUX
AJIEMEHTOBCCOBPEMEHHONTEOPUEN
CTPOCHUSAATOMOB.3aKOHOMEPHOCTHU
N3MEHEHUSICBOUCTBXUMHYCCKUX
AIIEMEHTOBHOOPA3yEMBIXUMHIIPOCTHIX
MCJIO’KHBIXBEIIECTBIIOIPYIIaM U
nepuoaamM.3HaueHUETIEPUONIECKOTO
3aKOHAUCUCTEMBIXUMUYECKUX

PackppIBaTbCMBICIIN3y4aEMBbIX
MOHSATUHN (BBISABISATEUXXaPAKTEPHBIC
MIPU3HAKH ), yCTaHABIUBATHUX
B3aNMOCBSI3b.
PackppIBaTbCMBICITIEPUOUYECKOTO
3akoHa/[.11.MeHnaeneeBau
JEMOHCTPUPOBATHETO
CHUCTEMATU3UPYIOLIYIO,
00BACHUTENLHYIOUTTPOTHOCTUYECKYIO
GyHKLIMH.
XapakTepu30BaThIJIEKTPOHHOE
CTPOCHUEATOMOBXUMHUUYECKUX
AIEMEHTOB | -41epro10B,UCTIOB3YSI
MOHSATHUAS-,P-,0-37ICKTPOHHBIC
OpOUTANH,dHEPTETHUECKUEYPOBHHU.
OOBICHATH3aKOHOMEPHOCTH
M3MEHECHUSICBOUCTBXUMUYECKUX
3JIEMEHTOBUUXCOEAUHECHU
MONEPUOAMUTPYIIITAM
[TeprnoanueckonCUCTEMBI
JI.1.MenneneeBa

51



anemeHToB/[.MI.MennaeneeBan
Pa3BUTUUHAYKHU.
JKCIePUMEHTAIbHbBIEMETO/IbI
U3yYeHUsIBEIleCTBUMXIIPEBPAIIIEeHUH
e /lemoHCTpalMu:
Buasirabnun«llepuoauueckasicucremax
HUMHYECKUXIJIEMEHTOB
J1.1.MenpaeneeBa»

1.2

Ctpoenue
BemecTBa. MHOToo6p
a3HMCBCIICCTB

CrpoenueBeniecTBa. XUMUYECKASICBS3b.
Bunbl (koBaseHTHast HEMOJsIpHAas
UTIOJIApHAsl, MOHHAS, METAJTTUYECKas)
HMMEXaHU3MbIOOPA30BAHUIXUMUYECKO
HcBs131(0OOMEHHBIN UIOHOPHO-
aK1enTopHbI). BogopoaHascBsss.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTEIEHD
okuciieHusi. KaTMOHbIM aHUOHBI.
BemectBa MOJIEKYISIPHOTO
MHEMOJIEKYJIIPHOTOCTPOEHU

a.
3aKOHMOCTOSIHCTBAcOCTaBaBeecTsa. T
UIIbI KPUCTAITMYECKHUX PELIETOK
MCBOMCTBABEIIECTB.

[TonsiTe 0 nUCEPCHBIX
cuctemax.MctuanbiepactBopsl. Konue
CTBEHHBIEXaPAKTEPUCTUKUPACTBOPOB(M
accoBas

JOJISIBELIIECTBAaBPACTBOPE).

PackpeiBath cMbICIT
M3Y4aeMBIXTTOHATUN(BBIACIATHUXXAP
aAKTEpHBIC

MPU3HAKHN) U IPUMEHATH ITU
MIOHSTUANIPYU OMTMCAHUU COCTABA U
CTPOCHUSBEIIECTB,INII00bICHEHUSIOT
NeNbHBIX(haKTOBUSIBICHUM.
OnpenensiTbBUABIXUMUYECKONUCBSI3H(
KOBAJICHTHOM,MOHHOM,
METAJTTNYECKOU,BOIOPOTHOM )
BCOECAMHEHUSX; TAITKPUCTATUTUYECKOMP
CLIETKU KOHKPETHOIOBEIECTBA.
OrnpenensiTe BAJICHTHOCTh U
CTETIEHbOKUCIICHUS] XUMHYECKHUX
3JIEMEHTOBBCOEANHEHUAXPA3ITUYHOT
0COCTaBa.

[IpoBOAUTEBBIUKCIIEHUSA
CHCIIOJIb30BaHUEMIIOHATUSA «MACCOBASI]
OJISIBEIIECTBABPACTBOPE.
Brnageren3zyyaeMbIMUXUMUYECKUMHU
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Krnaccudukarms
HEOPraHWYECKUXCOETUHEHUI.
HomeHnknatypaneopraHnuecKkruxs
CIIECTB.
JKCIePUMEHTATbHbIEMETObI
HU3yYeHHUsIBelleCTBUUXIIPEBPAILICHUI
e /leMOHCTpanuu:

— MOJIEJTMKPUCTATNINYECKUXPEIIETOK.
e PacuéTHbIe3amaun:

— PpacyeThICUCIIOIb30BAHUEMIIOHATHS
«MaccoBasAOISIPACTBOPEHHOI OB
€IIeCTBa

MOHATUSAMU.
OOBACHATH 3aBUCUMOCTh
CKOPOCTUXUMHUYECKOUPEAKITUHOTPA3
JMYHBIX(DAKTOPOB.
OnpenenaTbxapakTepCMEIICHUSIX
MMHUYECKOTOPABHOBECHS
B3aBHCHMOCTUOTBHEIIHETOBO3ICHCTB
usa(npunnuntlelllarense).CocTaBasiTh
YpaBHEHUS

pEeaKUMPa3INYHBIX TUIIOB;TOTHBIEN
COKpaIllEHHbIC YPaBHEHUS
peaKuMMOHHOT000OMEHA, yYUTHIBASTY
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1.3

XUMHUYECKHUE
peakuuu

XUMHAYECKAS] PEAKIUA.
KnaccudukanusxumMuueckuxpeakimiBH
€0praHn4eCKONMOPraHN4eCKOMXUMHH. 3a
KOHCOXPAHEHHUsI MacChl BELIECTB;
3aKOHCOXPAHEHUS U MPEBPAILICHHS
SHEPIUUIIPUXUMHUYECKUXPEAKIIMX.
CkopocTh peakuuu, ee
3aBHCHUMOCTHOTPA3IMUHBIX()aKTOPOB.
OobpaTtumblepeakiuu. XUMHUUECKOEPAB
HOBECHE.

@DaKTOPBI, BIUAIOIIMEHACOCTOSTHUEX
MMHUYECKOTOPAaBHOBECHSI.
[TpuammnJlelllarense.
DIEKTPOIUTHYECKAS AU CCOLUALINSL.
CusnbHblencna0bIeaneKTpoIuTh. Cpe1aBo
JTHBIXPACTBOPOBBELIECTB: KHCIIAs,
HEeUTpalibHas, eI0YHas. BoqopoaHbii

CJIOBUS,IIPU KOTOPBIXATUPEAKIINU
UAyT

JOKOHLIA.

Hcnonp30BaTh €CTECTBEHHO-
HAy4YHBIEMETO/IbIIIO3HAHMSI—
POBEJICHIE, HA0TI0ICHUENOTIMCAHUEX U
MUYECKOTOIKCTIEpUMEHTA
(1IeMOHCTpaMOHHbIE UIA00PaTOPHbIE
OTIBITHI, MPAKTUYECKUEPAOOTHI): IO
OTIPE/IETIEHUIO CPEIBIBOIHBIX
pacTBOPOB BEILIECTB,
peaKIMinOHHOTO000MEHA, BIMSIHUIOPA3IT
WYHBIX(PAaKTOPOBHACKOPOCTHPEAKIIUH.
CrnenoBaThIIPaBUIIAMITONIb30BAHUSIXUMHU
YeCKONNOCYy10i1I1a00paTopHBIMOOOPY
JOBaHUEM.

IIpencraBisATbpE3yNnbTAThI

54



nokaszareinb (pH) pactBopa.
PeakunnmonHoro ooMeHa B
OPTraHUYECKOMN
WHEOPTaHUYECKONXUMHUH.
OKUCIUTENBHO-
BOCCTaHOBUTENbHBIEpeakInu. [lonstue 06
AIEKTPOIN3EPACILIABOBU
pPacTBOPOBCOJIEH.
[IprumenennesnekTponusa.
IKCIEePUMEHTAIbHbBIEMETO/IbI
U3yYeHHUsIBellleCTBUUXIIPEBPAILIEHUI
e /lemoHCTpanuu:

— Ppa3lioKEHUENEePOKCUAABOI0POIA
BIIPUCYTCTBUU KaTaJIU3aTOPA.

¢ JIaGopaTOpPHBICONBITHI:

— IPOBEACHUEPEAKITUHNOHHOTO
oOMeHa;

— OIpeAeNIeHUE Cpebl
PacTBOPOBBEIIECTBCIIOMOIIBIO
YHUBEPCAIIbHOTOMHIUKATOPA.

e [IpakTuuecknepaboThI:
Nel.BnustHuepa3nuaHbIx pakTOpOBHA
CKOPOCThXUMHUUECKONPEAKIINH.

e Pacuérnniezanaun:

— pacyeTsl 110 YpaBHEHUSIM
XUMUYECKUXPEAKIINI,BTOMYHUCTIE
TEPMOXUMHUYECKUEPACUETHI

XAMUYECKOT0 DKCIIEPUMEHTA B
(dbopme3anucuypaBHEHUHCOOTBETCTBY
FOLMXPEAKIMN U J1€JIaTh BBIBOJBI HA
UXOCHOBE.

[IpoBOAUTEBBIUKUCIEHUS

10 YPABHEHUSAM XUMUYECKUX
PEaKIN,BTOMYHUCIETEPMOXUMUYECKHU
epacyEThl
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Uroronopaszneny

13
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Pa3nen2. HeopranuyeckassxuMus

2.1 | Merauisl

6

Meramibl.IlonoxxeHnemMeTamioB

B [lepuoanyeckont cucreme
XUMUYECKUXIEMEHTOB. OCOOEHHOCTH
CTPOCHUSDIIEKTPOHHBIX 000JI0UEK
aToMoBMeTaILTOB. O0mue PU3NIECKUECBO
rictBameTasioB.l [pumenennemeTamion
B OBITY, IPUPOJIE U TEXHUKE.
CrutaBpIMETAIIIOB. DJNEKTPOXUMUYECKU I
pAaHanpspKeHUiiMeTaimoB. O01mecnoco
OBITIOTYYEHUS
MetasuioB.Kopposusimeraminos.CnocoObI3
alUThI

OTKOPPO3UH.
OO6masxapakTepucTUKaMEeTaNIOBT
naBHbIxnoarpynmn(IA-rpymma,

ITA-
rpynna)lleprnonyeckoicucTeMbIXUMH
YECKHUX DJIEMEHTOB.

Amomunnii. AMpoTepHbIE CBOICTBA
OKCHJIa UTUJIPOKCUIAAATIOMUHUS.
OO6mrast xapaKTepuUCTHKA
MeTaoBNoOouYHbIX oarpymni (b-
rpymmn)llepronueckoicucTeMbIXUMHUY
€CKHX3JIEMEHTOB: MEb, [ITHK,XPOM, KEI
e30.Baxknennme coequHEHUS
METAJI0B(OKCUIBI, TUAPOKCUBL,COIH ).
JKCNePUMEHTATIbHbIEMETOAbI

PackpeiBaTh cMbICI
M3Yy4aeMbIXTTOHATUU(BBLACIATHIXXAP
aKTEpHbIC

MIPU3HAKK) U IPUMEHSTh 3TH
MOHATHSIIIPYU ONKMCAHUU COCTaBa U
CTPOCHUSIBEIIECTB,JISI00bSICHEHUSIOT
NEeNbHBIX(DaKTOBUSIBICHUM.
OOBIACHATHOOIINE3aKOHOMEPHOCTUB
W3MEHEHUH CBOUCTB 2JIEMEHTOB —
METAITIOBUUXCOETUHEHUICYUETOMCT
POCHUSANXAaTOMOBH MOJIOKEHUS
BlIepnonnueckoicucremex
MMHYECKUXATIEMEHTOB
JI.1.Menneneena.

XapakTepu3oBaTh (ONUCHIBATH)
OOIIMEeXMUYECKHE CBONCTBA
METAJJIOB,
MXBAXKHEUIINXCOETUHEHU I, ITOITBEPK]T
asdTO ONMKMCAaHUE TPUMEPAMHU
YPaBHEHUICOOTBETCTBYIOIMXXUMHUYEC
KX

pEaKLNil; IPUMEHEHNE

METAJJIOBB Pa3IMUYHBIX

oOnacTsx, a
TaKKEUCIOIb30BaHUEUX TSICO3]]
AHUSCOBPEMEHHBIX MaTEPUAIOB
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U3y4YeHHsIBellleCTBUMXIPEBPAIIIEHHIA:

UTEXHOJIOTH.
OnuceIBaThCIIOCOOBI3AIIUTHIMETAIIIOBO
T KOPPO3UH.
PackpbIBaTbCYIIIHOCTEOKUCIUTEIBHO-
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e /lemoHCTpalMu:

— KoJuIeKIUsI« MeTalIbINCILIaBhD.

e JIaGopaTOpPHBICONBITHI:

— B3aHMMOJICHCTBHE
TUJIPOKCUIAATIOMUHUSCPACTBOPaM
UKHCJIOTHIIETIOYCH;

— Ka4eCTBEHHBIC PEaKIIUM Ha
KaTHOHBIMETAJJIOB.

e [IpakTH4ecKrepabOThI:

Ne 2. Pemenne
AKCIIEPUMEHTAIBHBIX3a/1aUIOTEMEK
MeTanib.

e PacuérHrIe3amaun:

— pacdeTpIMacchl(00bEMa,KOJINYECTBAB
€IIECTBA)IPOAYKTAPEAKIIUH, ECITUOTHO
Y3 BEILIECTB JIaHO B BUJIE pACTBOpAC
OIPEICJIEHHON MAacCCOBOM
JOJIENPACTBOPEHHOTOBEIIECTBA

BOCCTAHOBUTEIbHBIXPEAKITU
MOCPEACTBOMCOCTABIICHHUS
AIIEKTPOHHOTO OalaHCca dTUX
peakuui.l IpoBoauTepeakiuu,
MTOATBEPKIAIOIIIHE
XapaKTEePHBIECBOWCTBA U3YYaEMbIX
BEILIECTB,PACTIO3HABATH OMBITHBIM
IyTEM

HMOHBIMETAJIIOB, TPUCYTCTBYIOIIMEBBO/]
HBIXPacTBOpaX.

Hcnonb30BaTh €CTECTBEHHO-
HAay4YHBIEMETOIbITIO3HAHUSI—
MIpOBEJICHNE,HAOI0ICHUEHOTTCAHUEXH
MHUYECKOTOIKCIIEPUMEHTA
(memMoHCTpaIMoHHbIE NIab0paTOPHBIC
OTIBITHI, TPAKTUUYECKUEPAOOTHI).
IIpencraBaaTbpe3yabTaThl
XUMHYECKOTO HKCTIEPUMEHTA B
dhopmezanucuypaBHEHUIICOOTBETCTBY
IOIIUXPEAKIIMNA U J1eJIaTh BHIBOJIBI HA
HMXOCHOBE.

CnenoBaTh npaBujiam
MOJIb30BAHUSIXUMUIECKONTIOCYI0MHIIa0
OpaTOPHBIMOOOPYTOBAHUEM.
ITpoBOAMTEBBIUUCIICHUS
MOYPaBHEHUSIMXUMUYECKUXPEAKITUM.
CaMOCTOATENBHO TIJIAHUPOBATh
HMOCYIIECTBISTHCBOIONIO3HABATEIIbHY
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HeSITeIbHOCTD;IPUHUMAThaKTUBHOCY
YaCTUEBTPYNIOBONYyUEeOHOM
AeSITeIbHOCTU

2.2

HemeTamisl

Hemeramnnl.IlonoxeHueHEMETaII0B
BlleprnoanueckoicCUCTEMEXUMUYECKUXD
nemenToB J[.1. MenaeneeBa
HOCOOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKruecBOCTBAHEMETAIIJIOB.
AJoTponusiHeMeTaIIOB(HaIpuMepe
Kuciopoaa,cepsl,pocopanyriepoaa). X
MMHUYECKHUE CBOMCTBA
BOKHEUIIIMXHEMETAIIOB (TaJIOTE€HOB,
cepsl, azoTa,pocdopa,yriaepoaau
KPEMHUS).

OxcuIpIHEMETAJIJIOB.
Kucnoponconepxaiue

KUCIO0ThL. BogopoiHbie
COE€IUHCHHUSIHEMETAJIIOB.
IKCnepUMeHTATbHbIEMETO/IbI
U3yuYeHUsIBelleCTB

UM XIIPeBPALLCHUI:

e J[eMOHCTpanuu:

— 00Opa3IibIHEMETAIIIOB;

— B3aUMMO/ICHCTBUEMEIMCA30THOU
KUCJIOTOMPA3IMYHONKOHIICHTPALIUH.
e JIaGopaTOpPHBICONBITHI:

— KauyeCTBEHHBIE PEaKIMU Ha aHUOHBI

PackpeiBaTh cMbICIT
M3Yy4aeMbIXTTOHATUU(BBLACIATHIUXXAP
aKTEpHbIC

MIPU3HAKK) U IPUMEHSTh 3TH
MOHATHUSIIIPYU OMKMCAHUU COCTaBa U
CTPOCHUSIBEIIECTB,ISI00bSICHEHUSIOT
JEIbHBIX(PAKTOBUSIBIICHUI.
OOBICHATHOOIINE3aKOHOMEPHOCTH
BU3MEHECHUHCBONCTBHEMETATIIOBUUXCO
€IUHEHUN C YYETOM CTPOCHHUS
MXaTOMOBHIIOJIOKEHUS
BlIepnoanueckoricucremex
MMHYECKUXAIEMEHTOB
JI.1.Menpeneena.

XapaxkTepusoBaTh (OMUCHIBATH)
OOIMEeXUMUYECKHE CBONCTBA
HEMETAIIJIOB,
MXBaXKHEUIINXCOETUHEHU I, ITOITBEPIK]T
asidTO ONMKUCAHUE TPUMEPAMHU
YPaBHEHUICOOTBETCTBYIOIMXXUMHYIEC
KHUX

pEaKIuu.
XapakTepu30BaThBIUSIHUEHEMETAILIOB
U UX COCJIMHECHUM Ha
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HNKAaTHOHAMMOHHMI.

JKUBBICOPIaHU3MBbI;OITUCBIBATBIIPUMCHC
HHC
BpaSJII/IIIHI)IXO6JI&CT§IXHpaKTH‘IeCKOI>'III
CATCIIbHOCTUYCIIOBCKA.
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e [IpakTHuecknepabOTHI:
Ne3.PemenneskcriepuMeHTanbHbIX3

agadroreMe«HeMeTaiuieDy.
e PacuérHrie3agaun:
— pacyeThIMACCHIBEIIIECTBA

WIIH o0beMa rasoB o
M3BECTHOMYKOJNIECTBY
BEIIECTBA, macce

UIMO0O0BEMYOTHOTON3YYaCTBYIOII]

ux
BpEaKIMUBEIIECTB;pacyeThIMacChi(0
O0bema, KOJTM4eCcTBa
BEIIECTBA)TPOTyKTOBPEAKIIUU, ECITH
OJIHO

U3BEIIECTBUMEETIIPUMECH

ITonTBEepx)naTh
CYILIECTBOBAHUETEHETUUECKOM
CBSI3U MEKIYHEOPTaHUYECKUMU
BEILIECTBAMHKC MTOMOILBIO
YPaBHEHUICOOTBETCTBYOIIMXX
MMHUYECKUXPEAKIINM.
PackppIBaTbCYIIIHOCTEOKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX
PEAKIUNTIOCPECTBOMCOCTABIICHUS
AIEKTPOHHOIO 0ajaHca ATUX
peakuuit.IIpoBoautepeakiuu,
IIOATBEPKIAIOLINE
XapaKTEPHBIECBOKWCTBA U3YYaEMbIX
BEILIECTB,PACIIO3HABATH OIBITHBIM
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2.3

CBsi3pbHEOpPTraHUYE
CKUXHOPTraHU4ecK
UXBELIECTB

HeoprannueckrnenopraHmaeckuek
ucinotel. Heopranmueckuen
opraHu4eckueocHoBaHus. AMpoTepHbIe
HEOPraHUYECKUE U
opraHudeckuecoenHeHus. I eneTnuecka
SICBA3bHEOPTAaHUYECKUX U
OpraHUYECKUXBEILECTB

MyTEMaHUOHBI, IPUCYTCTBYIOIIMEBBO
JTHBIXPAaCTBOPAX.

Hcnonb30BaTh €CTECTBEHHO-
Hay4YHBIEMETO/IBIIIO3HAHMSI—
IpOBE/ICHUE,HA0II0ICHUENOTTMCAHUEX U
MHUYECKOTO0IKCTIEpUMEHTA
(IeMOHCTpaIMOHHBIE UIIA00PaTOPHbIE
OMBITHI, IPAKTUYECKUEPAOOTHI).
[IpencraBiATbpE3ynbTATHI
XUMHUYECKOTO JKCHEPUMEHTa B
(dbopMe3anucuypaBHEHUHCOOTBETCTBY
IOLUXPEAaKIUNHU AeTaThbBbIBOIBIHANX
OCHOBE.
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CrnenoBaTh npaBUIIaM
MOJIb30BAaHUSXUMHUYECKONTIOCY TOMNITIA0
OpaTOPHBIMOOOPYTOBAHUEM.
[TpoBOAUTHEBBHIYMCIICHUS

110 YPaBHEHUSAM XUMHYECKHUX
peakuii. CaMOCTOSITENILHO
IJIAaHUPOBATH HOCYIIECTBIIATH CBOIO
II03HABATEJIbHYIOIEATEIbHOCTD;
NPUHUMATD
AKTUBHOEYYaCTHEBIPYIIIOBOIYYEOHOM
JeSITENbHOCTH

Hrtoronopasneny

17

Pa3znen3.XumMus n:KkN3HbL
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3.1.

XUMUSIMKN3Hb

PonpxuMunBoOeceueHUN
AKOJIOTHYCCKOM,PHEPT e THICCKOMH
IIHAIIEBON O€30IIaCHOCTH,
pazBuTHUMEAUITHBL. [ToHsATHE O
HAyYHBIXMETO/IaX TO3HAHMS

BEIIECTB NXUMUICCKUXPEAKITUH.
[Ipencrabienus 06 0OIIMX
HayYHBIXTTPUHIUIAXTPOMBIIIJIEHHOT'OTIO
JTy4YeHUSBOKHEUIIINX BEMIECTB (Ha
IpUMEpaxIPoOn3BO/ICTBAaAMMHAKa,CEPHOMN
KHCJIOTBI,METaHOJIa).
YemoBeKBMUPEBEIIECTB,MaTEPHUATIOBUXHT
MUYECKHUX PEAKIIUN: XUMHUS U3I0POBHE
YeJIoBeKa; MPaBUIANUCIIONb30BaHUS
JICKapCTBEHHBIX

PackpbIBaTbpOILXUMHUUBPEIICHUNIH
€pPreTUYECKUX,ChIPbEBBIXU
AKOJIOTHICCKUXIIPOOIEMIETIOBEUECCTRA,
ONMCHIBATh OCHOBHBIE
HaNpaBJICHUSPA3BUTUS
XUMHUYECKOMHAYKMUTEXHOJOTUH.
[TpuMeHsATHIIPaBHIIA0E30aCHOTO0
OparteHus ¢
BEIIECTBAMU,UCIIOJIb3YEMbIMUBIIO
BCEJIHEBHOM

YKU3HH, TPABUJIA TOBEICHHUS B
HEAXCOepEeKEHUA3TOPOBIUOKPYKAIO
IEUTTPUPOTHOM CPEIbl; TOHUMATh
Bpe/I(0MacHOCTh) BO3/ICHCTBUS Ha
YKHBBICOPTAHU3MBIOTIPEAECTICHHBIXBEIIE
CTB

cMbicanokazatessl IJIK, mosicHATh
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MpenaparoB; MpaBuia

0e30I1aCHOTOMCIIOIBL30BAHUS IIpCIIapaToB

OBITOBONXHUMHUMBIOBCEIHEBHOMKN3HUA. b
BITOBASIXUMHYECKASITPAMOTHOCTh

HAIPUMEPAXCIOCOOBIYMEHBIIICHHUSUTT
pPENOTBpAIIECHUS UX
BPETHOI'OBO3IECHUCTBHUS.
AHanu3UpOBaTbUKPUTUYECKUOLIEHUBA
ThUH(OPMAILINIO,CBI3aHHYIOC
XUMUYECKUMHU TPOIIECCaMU U
UXBJIUSHUEMHACOCTOSHUEOKPYKAIOLIE
WCpEbI.

W crionp30BaThIIONyYeHHBIC3HAHNSHTT
peacTaBieHusiocpepax
AeSITeIbHOCTH,CBA3aHHBIXCHAYKONHICO
BPEMEHHBIMHU TE€XHOJIOTHUSIMH,
KaKOCHOBY JUIsl ODUEHTAIIUU B
BBIOOpECBOEH OyyIIeit
poeCCUOHATTEHONACATEIHHOCTH.
[IpuHuMaTe yyactue B
00CYKIECHUUITPOOTEMXUMUYECKOMMIKO
JIOTUYECKOMHAIIPaBICHHOCTH, BbICKA3bIB
aTbCOOCTBEHHYIO TTO3UIIUIO 110
npoOjemMe unpeanararh
BO3MOKHBICIYTH €€

penieHus
Hroronopasneny 4
OBIIEEKOJIMYECTBO 34
YACOBIIOITPOI'PAMME
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