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INOACHUTEJIBHAABAIINCKA

[IporpamMmmanoxuMurHAYPOBHECPETHETOOOIIET000pa3oBaHmsIpa3paboTaHaAHAOCHOB
e denepanbHOTO3aKOHA oT 29.12.2012 No273-03
«O0606pazoBanuuBPoccuiickoii®enepanun», pedoBaHUKpE3yIbTaTaAMOCBOCHUIDEIED
anbHOKMOOpa3oBaTeIbHOUIIPOrpaMMbIcpeiHeroodmieroodpazoanus(P@OIICOO),npenct
aBieHHbIXBDenepanbHOMrocygapcTBeHHOMoOpa3zoBarensHoMcTanAapTeCOO, c
Y4ETOM Konnenuuun MPENOJaBAHUS y4e0HOTO npeaMera «XuUMHUSI»B
oOpa3zoBaTenbHBIX  oOpranuzaunusax  Poccuiickoit ~ Denepanuu,  peanu3yrOMUX
OCHOBHBICOOPA30BaTENbHBICTPOrPAMMbBI, HOCHOBHBIXITOIOXKEHUH«CTpaTeruupa3BUTHSIB
ocniutanusiBPoccuiickon®@enepanuuuanepuogno2025
roja»(PacnopsixenuelIpaBurensctBaP®0129.05.2015Ne996-p.)

OcHOBYy MOAXOAOB K pa3pabOTKe MporpaMMbl IO XHUMHUHU, K OIpPEACIICHUIO
oOmeicTparerun 00y4YeHUsl, BOCHUTAHUS W Pa3BUTHS OOYYAIONIMXCS CPEICTBaMU
yaeOHoronpeamMmeTa« X uMus»1ist 1 0—

1 1ktaccoBHaba30BOMypOBHECOCTAaBIIIMKOHIIENTYaTbHbIETION0KeHUADT OCCOO0B3an
MOOOYCIIOBIIEHHOCTHIIENIECH,COACPIKAHNUS, PE3YIHTATOBOOYUCHUSIUTPEOOBAHUHKYPOBHIOII
OJITOTOBKUBBIITYCKHUKOB.

BcooTBeTcTBUNCIaHHBIMUIIONOKEHUSIMUATIPOTPAMMAIIOXUMHUK(0a30BBITYPOBEHb )
HaypOBHECPETHET00011ero00pa3oBaHus:

yCTaHaBIMBAETOOS3aTeIbHOS(MHBAPUAHTHOE ) IPEIMETHOECOIEPKaHIE,ONIPEACIISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE €r0 XapaKTEPUCTHUKHA HA Ka)XIOM JTaleUu3y4YCHUs
npeaMera,  NPeIyCMAaTpUBAeT  MPUHIMUINBI  CTPYKTYpPUPOBAHUS  COJICPHKAHUS
vpacrpeaeieHus: eronoKIaccaM,0CHOBHBIMPA3AeIaMUTEMAMKYPCa;

TaéTnpuMepHOE pacrpeneneHuey4eOHbIX 4acoB 1o
TeMaTHYECKUMpPa3aesiaM,peKOMEH Ty e TIIPUMEPHYIOTIOCIICIOBATEIbHOCThU3YICHUSOT ICT
BHBIXTEMKYpCac YYETOM MEKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTHKHU
y4eOHOTr0 Ipoliiecca,BO3pacTHhIXx0coO0eHHOCTe 0O yyatomuxcsi1 0—1 1kmaccos;

Ta€TMETOTMYECKYIOMHTEPIIPETAIUIONCTICHN3YYCHUATIPE AMETaHAYPOBHECOBPEMEHH
BIXIIPHOPUTETOBBCUCTEMECPETHET000IIET000pa30BaHUsI,COACPKATETLHONXapaKTEPUCT
WKHUIUIAHUPYEMBIXPE3yJIbTATOBOCBOSHUSIOCHOBHOMOOPA30BaTEILHOUITPOTPAMMEBICPETHE
roo01Ieroo0pa3zoBaHUsA(JTUIHOCTHBIX,METAITPEAMETHBIX,[IPEIMETHBIX ), 0CHOBHBIXBHIOBY
4yeOHo-
M03HABATEIILHONACATEIPHOCTHOOYUAIOMIETOCIITIOOCBOCHUIOCOAepKanusnpeameTa. [ loBc
E€MHA3BaHHBIM  TIO3UIIUSAM B nporpamMmme 1o XUMUHU coOJroieHa
peeMCTBEHHOCThCPeaepalibHOMPaO0YeHITPOrpaMMOOCHOBHOT000111€T000pa30BaAHHUSAI
oxumuu (11t 8—9kIaccoBoOpazoBaTeIbHBIXOPraHU3AINI,0a30BBINYPOBEHD ).

XHUMHUYECKOE oOpa3oBaHue, OJTy9aeMOe BBIITYCKHUKAMH
001e006pa3oBaTeIbHOMOPraHU3aIUH, ABIISICTCIHEO ThEMIIEMOMYACThIONX00Pa30BaHHOCT
1. OHOCITY>)KMT3aBePIIAIONTUMATATOMPEATN3aIIMTHACOOTBETCTBYIOIIEMEMY0a30BOMYpPOB
HEKJTFOUEBBIXIIEHHOCTEH, PUCYIIUXIIETOCTHONCHCTEMEXUMUYECKOT000pa30BaHMs. DTHI]
€HHOCTH KacaloTCS IIO3HAHMS 3aKOHOB MPHUPOIBI, (HOPMUPOBAHHS MHUPOBO33PEHUS
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MOOLICHKYTBTYpPBIUEIOBEKA,aTAKKEIKOIOTHUECKHOOOCHOBAHHOT OO THOIIICHUSIKCBOEMY 3
JTOpOBbIOMTIIPpUpOAHOMCpee. Peann3yeTcssxuMnueckoeoopa3oBaHNE00ydatoUXCIHAY PO
BHECPEIHET00011Ier000pa3oBaHUsACPEACTBAMUYICOHOTOIIPEAMETA «XuMus»,
COJZIEpKAHUE 151 ITIOCTPOCHUE KOTOPOTO ONPEAEIEHBI B
POrpaMMENOXUMUHUCYYETOMCTICIIM(PUKUHAYKUXUMHH,EE3HAUCHUS BIIO3HAHUUTTIPUPO,IbI
MBMaTepHUATbHOWKN3HUOOIIECTBA,aTAKKECYIETOMOOIINX IETCHUTIPUHITUIIOB,
XapaKTEepU3yOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEOHETO
obmeroodpaszopanusaBPoccuiickoi@eneparuu. Tak,Harrpumep,IprudhOpMUPOBAHUHICOICD
KaHUSTPEAMETAC X UMHUSI»YUTEHBICIEAYIOITUETION0KEHUI0CTIe U (PUKEN3HAYCHUMHAY KU
XUMUMU.

XuMHA Kak dJEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIrPaeT 0co0yIo
POJIBB COBPEMEHHOM LIUBUJIU3AIMH, B CO3JJaHUU HOBOM 0a3bl MaTEpUAIILHON KYJIBTYPBHI.
OHaBHOCUTCBONBKIIAIBGOPMUPOBAHUEPAITMOHATIBHOTOHAYYHOTOMBIIIIICHH S, BCO3/JTAHUE
LEJI0CTHOT OIIPEACTABICHUA000KPYKAIOIIEMMHUPEKAKOETUHCTBEPUPOIBIMYETOBEKA, KOT
opoehOpMHUPYETCIBXUMHUNHAOCHOBEITOHMMAHUSBEIIIECTBEHHOIOCOCTAaBA OKPY>KAIOIIIETO
MHpa, OCO3HAHUSA B3aMMOCBSI3H MEKTY CTPOECHUEM BEILIECTB,
MXCBOMCTBAMHUHUBO3MOXKHBIMUOOIACTIMUTIPUMEHEHHS.

TecHOB3aMMOIEHCTBYSICAPYTUMUECTECTBEHHBIMUHAYKAMU, X UMUSICTAIAHEOTHEMIIE
MOHYACTbIOMUPOBONKYIBTYPBI,HEOOXOAUMBIMYCIIOBUEMYCIIEITHOTOTPY IA>KU3HUKAMK]T
orowieHaoo61ecTBa. CoBpeMeHHAsIXUMUSIKAKHAYKACO3U/ IaTeIbHasl, KaK HayKa BBICOKHX
TEXHOJIOTUI HalmpasJieHa Ha pelieHue
100aNBHBIXITPOOIEMYCTONYNBOIOPA3BUTHSIUETIOBEYECTBA—

CBIPBEBOM,3HEPreTHUECKOMN, TUIIIEBOM,IKOJIOTNIECKOI0€301aCHOCTUNOX PAHBI3IOPOBBSI.

BcooTBeTcTBUMCOOIMMUIIETISIMUUTTPUHITUIIAMUCPETHETO00IIIEr000pa30BaHUSICO/IE
pxanuenpenmera«XumMus»(10—11kmacce1,0a30BbIlypOBEHbU3YYEHU S JOPUEHTUPOBAHO
PEUMYILIECTBEHHO Ha OOILEKYIBTYPHYIO MOJATOTOBKY
00y4aroIINXCsI,HE0OX0IUMYOUM/ISIBEIPA0OTKUMHUPOBO33PEHYECKUXOPUEHTUPOB,yCIIe
ITHOTOBKJIFOYEHUSI B JKU3HBCOLIMYMA,MIPOJIOJDKEHUST  O0Opa30BaHUsS  BPa3IUYHbBIX
001aCTAX,HECBSI3aHHBIXHENOCPEACTBEHHOCXUMHEH.

CocTaBIAIOIMUMHANPEIMETAC X UMUS» IBIISIOTCSI0A30BBIEKYPChI—
«Oprannyeckaaxumuss» ©u «OOm@as ©  HEOpPraHWYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM
COJEP>KaHUSKOTOPBIXABIISIOTCAOCHOBBIOA30BOMHAYKH : CUCTEMAa3HAHUMIIOHEOPTaHUYECK
OMXMMHUHU(CBKIIOYEHUEM3HAHUMM3001EHXMMUY )HopraHndeckoxumun. @opmMupoBanue
JTaHHOWCHUCTEMBI3HAHUUITPUU3YUECHUUTIPEIMETA00ECIeUNBAETBO3ZMOKHOCTEPACCMOTPEH
USIBCETOMHOT000pa3usiBEIIECTBHAOCHOBEOOIIUXTOHATHH,3aKOHOBUTEOPUMXUMUH.

CTpyKTypacoaepKkaHusIKypCOB—
«OprannyeckassxumMusim»u«O01assnHeopraHnYecKassXuUMHUs»C(HPOPMUPOBAHABIIPOTPAMME
NOXUMHHHA0CHOBECUCTEMHOTOMIOIX0JaKU3YyYEHNI0OYYeOHOrOMaTepHaiano0yCciIOBICHAN
CTOPHUYECKMOOOCHOBAaHHBIMPA3BUTUEM3HAHUWHA  OMNPEICNEHHBIX  TEOPETUUYECKHUX
ypoBHsX.Tak,B Kypce OpraHM4eCKOl XMMHUHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOMTEOPUHUCTPOCHUSOPTraHUYECKUXCOEIMHEHUN,aTaK)KEHAYPOBHECTEPEOXUM
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WYECKUXUIJICKTPOHHBIX TMPEACTAaBIEHU O cTpoeHuHn BemecTB. CBeaeHus 00
M3y4aeMbIX B KYpCEBEILIECTBAX A0 TCSIBPA3BUTUN—
OTYIJIEBOJOPOAOBIOCIOKHBIXOMOIOrMYECKUAaKTUBHBIXCOETMHEHNI. BKypceoprannueck
OUXUMHUHIOIYYaI0TPa3BUTHECHOPMUPOBAHHBIEHAYPOBHEOCHOBHOT000IIIET000pa30BaHU
ATepBOHAYAIbHBICTIPEACTABICHUSIOXUMUYECKOMUCBI3HU, KIIaCCU(PUKAITMOHHBIXTTPU3HAKAX
BEILECTB,3aBUCUMOCTH CBOMCTBBEILIECTBOT UXCTPOCHUS,0XUMUYECKONPEAKLINN.

[ToAHOBBIMYTIIOM3pEHUABIPEIMETE« X UMHU»OA30BOTOYPOBHIPACCMATPUBACTCAN3
YUYEHHBIHHAaYPOBHEOCHOBHOT000I11ET000Pa30BaHUATEOPETUUECKU I Marepuan U
¢dakTonoruyeckue CBEJICHUS 0 BEIECTBAX "
xummuieckoipeakimu. Tak,BuacTHOCTH,BKypce«OO0IasnHeOpraHnyeCKassXuMHusi»00yya
IOLIUMCSNPENOCTABISIETCS.  BO3MOXHOCTh ~ OCO3HAaTh 3HAUYEHHE IEPUOJAMYECKOTrO
3aKOHAC OOIETEOPETUYECKHMX M METOAOJOTUYECKUX TMO3UIUH, TIIIyOXKe TMOHSTh
UCTOPUYECKOEU3MEHEHNE()YHKIMNHATOr03aKOHA—
0TO000IAOIENI000BICHAIOIEUUITPOTHOZUPYIOLIEH.

EnnnascucreMa3sHaHMOBa KHENIIINX BEILIECTBAX, UXCOCTABE,CTPOCHUH,CBONCTBaX!
PUMEHEHUU,aTAKKEOXUMHUECKUXPEAKIUIX, UX CYIIIHOCTUN3aKOHOMEPHOCTSIX
MpOTEKaHusl JomoiHsAeTcs B Kypcax 10 m 11 KIaccoB 3i€eMEHTAMUCOAEPKAHUS,
UMEIOUIUMH KYJIbTYPOJIOTMUECKUN U MPUKIAJHON XapakTep. DTH 3HaHUSICIIOCOOCTBYIOT
NOHMMAHUIO  B3aUMOCBS3M  XUMUU C  JIpyTUMH  HAyKaMH,  PACKpPbIBAIOT
e€pOoJIbBIIO3HABATEIbHOMUIIPAKTUYECKOUIEATEIbHOCTHUEI0BEKA,CTIOCOOCTBYIOTBOCTIUT
aHUI0O  yBaXXEHUs K  Mpoueccy  TBOpYECTBA B 00JIacTU  TEOpUM  H
MPaKTUYECKUXITPUIOKEHUHNXUMHUH,[IOMOTal0TBBIITY CKHUKYOPHEHTHPOBATHCABOOIIECTBE
HHO

W JIMYHOCTHO 3HAYUMMBIX TIIpoOJieMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKHU
OCMBICTUBATbUH(POPMAIINIO W TPUMEHATH ©€ JUIsl TIOTIOHCHHWS 3HAHWHA, PEIICHUS
WHTEJJICKTYaIbHBIXUAKCIIEPUMEHTANIBHBIX ~ HCCIIEIOBATENIbCKUX  3a7ad.B  1enom
coJiepyKaHreydeOHOTOnpeIMeTa« XUMHUSI» JaHHOTOYPOBHAN3YICHUSIOPUEHTUPOBAHOHAD
OpPMHUpPOBaHUEY OOYYAIOIIMXCS MHPOBO33PEHYECKOM OCHOBBI JUIsi  MOHUMAaHUS
bunocodckux

uJel, TAKUXKaK: MaTepUaIbHOCEIMHCTBOHEOPTaHNYECKOTOMOPTaHUYECKOrOMHUPa,00yciio
BJICHHOCTHCBONCTBBEIIECTBUXCOCTABOMUCTPOCHUEM,T03HABAEMOCTHIIPUPOTHBIX
SIBJICHUH nyTEM JKCIIEPUMEHTA " pelieHus MIPOTUBOPCUHI MEXTY
HOBBIMU(AKTAMUUTEOPETUICCKUMHUTIPEATIOCHIIIKAMU,0CO3HAHUEPOTUX MU B
PEIICHUUAKOJIOTHYECKUX MPoOJieM, a Takke mpodiieM cOepekeHUs dHEePTeTHUUSCKHUX
PECYPCOB,CHIPHS,CO3/ITAHUSHOBBIXTEXHOJIOTHHMATEPHAIIOB.

B mmame pemeHus 3amad BOCIMTAHMSA, pa3BUTHS W COIMATIU3AIUU
OO0 YYaIOIINX CATMPUHATHICTIPOTPAMMOUTIOX UMUHUTIONXOIBIKOTIPEICTICHUIOCOICPIKAHHSIUTT
OCTpOCHUSITIPEAMETATIPEAYCMATPUBAIOT(HOPMUPOBAHUEYHUBEPCATBHBIXYUECOHBIXICHCTB
i, uMeromux 0a30BO€ 3HAYCHHE JUIS PA3IMYHBIX BHJOB JACATCIBHOCTH: PEIICHUS
npoOJieM,lIOUCKa, aHaidu3a U 00paboTku  uHGOpPMAIMU, HEOOXOIUMBIX IS
nprUOOpETEHUS
ONBITAPAKTUYECKOMUUCCIIEI0BATEIILCKONIECATEIIbHOCTH,3aHUMAO I BAXKHOEMECTOBIT
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O3HAHUUXUMUM.
BnpaktukenpenoaBaHuIXMMIUHKAKHAYPOBHEOCHOBHOTOOOIIETO00pa30BaHUATAK
M Ha  ypoBHE  cpemHero  obmero  oOpa3oBaHUS, TpU  ONpPEICICHUU
coJiep KaTeIbHONXapaKTEPUCTHKHUIICTICHI3YICHISITIPEIMETAHATIPABIICHUEMITEPBOCTETICH
HOW3HAYUMOCTH TPAIUIMOHHO TPU3HAETCS (POPMUPOBAHUE OCHOB XMMHUYECKON HAYKH
KaKoOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JACATEIHPHOCTH YEIOBEKA U
KaKOJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOUYKH 3pECHHUS
TaKONTIOIXOIKOTIPEICIICHUIOICTIC I3y YeHUSATIPEIMETas BISICTCSIBIIOTHEOTIPaBIaHHBIM.
CornmacHO MaHHOW TOYKE 3pCHHS TJABHBIMH IIEJISIMH HM3yYeHHUsS MpEaAMETa
«Xumus»aabazoBomypoBHe(10-11kJ1.)IBISIOTCS:

dbopmupoBaHue CHUCTEMBI XUMHYECKUX 3HAHHUUN KakK
BAXKHEUIIIEVCOCTABIISIOIECHECTECTBEHHO-HAYYHOM KapTUHBI MHUPAa, B OCHOBE KOTOPOH
Jexar KJIFOUEBBIE

MOHATHS, HYHIAMEHTATBHBIC3aKOHBIUTCOPHUIMXUMHIH,0CBOCHUES3bIKAHAYKH, yCBOCHUCHTT
OHMMAaHHUECYITHOCTUIOCTYTHBIX0000IIEHUITMUPOBO33PEHUECKOT0XapaKTepa,03HaKOMIIE
HUECHUCTOPUEHUX PA3BUTHINCTAHOBIICHHUSI,

dbopMupoBaHHEUPA3ZBUTHEPEACTABICHUMNOHAYYHBIXMETOIaXTO3HAHUSBEIIECTBUX
UMUYECKUXPEAKIIUNA,HeOOX O AUMBIX JUISITIPUOOPETCHUSTYMEHUMOPUEHTUPOBATHCIBMUPEBE
IIECTBUXUMHYCCKHUX IBJICHU I, UMEIOIINXMECTOBIIPUPO,IC, BIPAKTHICCKOMHUITOBCETHEBHO
WOKW3HU;

Pa3BUTHEYMEHUNMCTIOCOOOBACSTEIBHOCTH,CBA3aHHBIX CHAOIOICHUEMUOOBSICHEHH
EMXUMHUYECKOTOIKCIIEPUMEHTA,COOTI0ICHUEMITPaBUIIOE30I1aCHOT000paIleHUSICBEILIECTB
amu.

HapsinycatumcoaepkarenpHasxapakTeprucTHKaleIeHn3a1auu3yYeHUSATIPEIMETaBI
pOTpaMMENOXUMUNYTOUHEHAUCKOPPEKTUPOBAHABCOOTBETCTBUHUC HOBBIMH
MPUOPUTETAMU BCHCTEME CpEeIaHEro o011erooopasoBaHusi. Ceronusis
npenojaBaHUM  XUMUM B OojbIIed  cTemeHHW  OTAAETCA  MPENNOYTEHHE
MPAKTUYECKONKOMIIOHEHTE COZEp>KaHUs OOy4EHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKAOIOIIe00pa30BaTEILHOMOPraHU3aIIN K, BIaCI0IIeTOHEHA00pOM3HaHU, ady
HKIIMOHAJILHOMTPAMOTHOCTHIO, TOECTHCIIOCOOAMUMYMEHUSIMUAKTUBHOT OTIONy UCHHUSI
3HAHWH W IPUMEHEHUS UX B PCATBHON KU3HHU JUTsI pEIICHUS TPaAKTHUECKUX3a1ad.

BaToiicBa3unpunzyueHunpe IMeTa« X MMUSI» TIOMUHUPYIOIIee3HaUeHUeTpruoOpeTa
10T TaKHeIeInn3aaaun,Kakx:

aanTaus00yIaroMX CIKY CIIOBUSIMIMHAMUYHOPA3BUBAIOIETOCIMHPA, DOPMHUPOB

aHue MHTEIJIEKTYaJIbHO pa3BUTOMU JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO,COTPYTHUUECTBY, CaMOCTOSITEIbHOMY  MPUHSITHIO  TPaMOTHBIX
peLIeHUN B

KOHKPETHBIX>)KU3HEHHBIX CUTYAITUSX,,CBA3aHHBIXCBEIECTBAMUNUXITPUMEHEHUEM;

dopmupoBaHre y  OOydYarOIMXCS  KIIOUEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITETCHIIUN ), AIMEIOIIIUX ~ YHUBEpPCAJbHOE 3HAYCHHWE I PA3JIUYHBIX  BUJOB
NEATEIIbHOCTH: PEHICHUSANPOOJieM,  TOWCKA, aHajau3a u 00paboTKH
uHdopmaIuu, HEOOXOMUMBIX/IJII MPUOOPETEHUSI OMbITa JEATEIHLHOCTH, KOTOpAS
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3aHUMAET BAXKHOE MECTO B
NO3HAaHUMXUMUU,aTAKKEJISIOLIEHKUCIIO3U LU IKOJIOTMYECKOI0e30I1acCHOCTHXapaKTepaB
JUSHHUS ~ BEIIECTB M XWMMYECKHX IIPOLIECCOB HAa OPraHu3M 4YeJOBEKa W
IIPUPOIHYIOCPENLY;

Pa3BUTHENIO3HABATEIIbHBIXUHTEPECOB, UHTEIIEKTYaIbHBIXUTBOPUECKUXCITOCOOHOCT
e100yUaronMXcs: ClIoCOOHOCTUCAMOCTOSATEILHONIPUOOPETATHHOBBIE3HAHUATIOXUMUUBCO
OTBETCTBUUCKU3HEHHBIMUIIOTPEOHOCTAMU,UCTIOIB30BATHCOBPEMEHHBIENH(OPMAIIIOHH
BIETEXHOJIOTMUIANIONCKanaHaIn3ay4eO0HOMMHAayYHO-
HOMYJISIPHOMHMH(POPMAITTMXUMUYECKOTOCOEPIKAHUS;

(opMupOBaHKENPA3ZBUTUEYOOYUAIOIINX CAACCOLIUATUBHOTOMIIOT MY ECKOTOMBIILIUIEH
us1,Ha0JII01aTeIbHOCTH,COOPaHHOCTH,aKKYPATHOCTH,KOTOPbIEOCOOEHHOHEOOX0IMMBI, BY
ACTHOCTH,ITPUIITIAHUPOBAHUUUIIPOBEACHUMXUMAYECKOTOIKCIIEPUMEHTA,

BOCIIUTAaHUE y  oOydaomuxcsd  yOeXIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTUXUMUH,EEBAKHONPOIUBPEILIECHUUTIIO0ATBHBIXITPOOIEMPALIMOHATIEHOTO
IIPUPOIOIIOIB30BAHUS, ITOITOJIHEHUSIHEPTETUYECKUXPECYPCOBUCOXPAHEHUATIPUPOTHOTO

PaBHOBCCH:I, OCO3HaHUA HCO6XOIII/IMOCTI/I 6€pe>KHOFO
OTHOH_IeHI/IHKHpI/IpOI[CPICBO@MYSI[OPOBBIO,aTaK)I(erI/IO6pCTeHI/IﬂOHBITaI/ICHOJ'IIBOBaHI/I}IHO
JIy‘lCHHI)IX3HaHI/II‘/III[HHHpI/IHHTI/I51 I'PaMOTHBIX

PEIICHUIBCUTYAIHIX,CBSI3aHHBIX CXUMUY €CKUMHUSIBJICHUSIMU.
[enuu3amauynu3ydeHUSATIPEAMETA X UMHSINITOTY SHTHTIOIPOOHYIOMETOAMICCKYFOH
HTeprnpeTanutoBpaszaene«llmanupyemMplepe3ynbTaTblOCBOCHUSTIPOTPAMMBI TI0 XUMUNY,
Osarogaps yemy obecrneyeHo 4ETKOE npeACTaBlICHUE 0
TOM,KaKME3HAHUSIMYMEHUSIMMEIOTIIPSIMOCOTHOIIIEHUEKPEATN3AIIUUKOHKPE THOUIIETIH.

ByueOHoMIIanecpeiHeroo0111erooopa3oBaHUANPEeIMETC XUMHUS»0a30BOTOYPOBHSIB
XOJUTBCOCTABIPEAMETHOHO0IacTH«ECTeCTBEHHO-HAyIHBICTIPEIMETHD).

Oo1meeurciiouacoB,peKOMEHI0BaHHBIX IUTSIH3yYeHUIXuMHA—684acoB:B 1 Okiacce —
34yaca(luyacBuenento),Bl 1 kinacce—34uaca(lyacBHenernto).



COJEPXAHUEOBYYEHMSI'

10 KJIIACC

TeopernuecKNEOCHOBBIOPTraHNYECKOMXMMHUU

[IpenmeTopraHnyeCKONXUMUU:€EBOSHUKHOBEHUE, PA3BUTUEN3HAYCHUEBIIOJTY YEHU U
HOBBIXBENIECTBUMATEPUAIOB. TeopusicTpoeHUsIOprann4eckuxcoeauHeHun A . M.bytiepo
Ba,e€0CHOBHBICTIONOKEHUS. CTPYKTYPHBIC(OPMYITBIOPTaHUIECKUX BEIIIECTB.
['omonorusi, wu3zoMmepusi. XHUMHUYECKasi CBSI3b B OPraHUYECKHUXCOCIUHEHHUSIX —
OJIMHAPHBICUKPATHBICCBA3U.

[IpencraBnenneoxnaccuukanmuoprannueckuxseiiects. Homenknarypaopranuue
CKHX COCIMHEHUH (cuctemaTuyeckasi) u TPUBHUAJIbHBIC Ha3BaHUI
BAKHEUIINXIPEACTABUTEIECUKIACCOBOPTaHNYECKUXBEILIECTB.

IKCNePUMEHTAIbHbIEMeTOAbIN3Y Y€ HUABEIIECTB HMXIPEBPAlleHHii

O3HaKOMJICHHECOOPA3I[aMHOPTraHMYEeCKUXBEIIECTBUMATEpHATTAMIHANX OCHOBE, MO
eIIMPOBAHNEMOJICKYJIOPTaHHYECKUXBEIECTB, HAOTI0ICHUEHOITUCAHNEIEMOHC TPAIIMOHH
BIXOITBITOBITONPEBPAIICHUIOOPTaHHYECKUXBEIICCTBIIPHHATPEBaHU U (TLTABIICHUE, 00y TJIHB
aHUEUTOPECHUE).

Yriesoaopoabl
AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKHA psa. Meran u dT1aH —
IPOCTEHIINENPEICTABUTENN AJIKAHOB: (PU3NYECKUE U XMMHUUYECKHE CBOWCTBA (peakuuu
3aMEILEeHHs] UTOPEHHUS ),HaX 03K IEHUEBIPUPOIC, IOy YEHUEUTTPUMEHEHUE.
AJIKEHBI:COCTaBUCTPOEHUE,TOMOJIOTUYECKUMPSA. DTUIICHATIPOITUIICH—TIPOCTENIIINE

MPEICTABUTEIIN AJIKCHOB: buznyeckue u XUMHYECKUE CBOICTBA
(peakIMuTruIpupPOBaHUS,aJIOTEHUPOBAHUS, THIPATAIIUN,0KUCIICHUSUTIOIMMEPU3ALIHH ), IT
OJIyYCHUEHUTIPUMEHECHUE.

Ankanuensl:0yTaauet-1,3uMeTmOyTaueH-
1,3:cTpoeHue,BaxkHEHIITMEX UMWY eCKECBOCTBA(peakusnonumepusanun ). I lomyyenuec
MHTETUYECKOTOKAayYyKaupPE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Psll. ALICTHICH —
NPOCTEHINIMN  TpEeACTaBUTENIb  AJIKWHOB:  COCTaB, CTpoeHue, (Qusnueckue u
XUMHUYECKHUECBOMCTBA(PEAKIIMUTUAPUPOBAHUS, TAIIOTEHUPOBAHUS,THIPATALIMH,TOPEHHUS ),
MOJyYCHUECUTTPUMEHEHHUE.

Apenbl.beH3on:coctaB,cTpoeHre, PU3NUCCKUEHXUMHYECCKHECBOMCTBA(PEAKITUUTAIIO
TeHUPOBAHUSIMHUTPOBAHUS ), [TOTyYCHUEUTIPUMEHEHUE. T01y0.1:cCOCmas, cmpoeHue, husuy
eCKUeUXUMUYeCKUeCB8OUCMBA(DeaKyuuealoeeHUPOBAHUAUHUMPOBAHUSL), NOIYYeHUue U
npumeHeHue. ToKCHYHOCTH apEHOB. I'eneTnueckas
CBSI3bMEKIYYTJIEBOAOPOAAMU, PUHAIEKAIUMUKPAZTAYHBIMKIIACCAM.

1

Kypcuéom B TeKCTe  BBIAEIECHBI  JJIEMEHTHl  coJep)kaHMA  ydeOHOromarepuana,  KOTOpBIE
M3y4YaroTCABO3HAKOMHUTEIbHOMIIJIAHEWHEBKIIIOYAIOTCS BCOCTaBIPEAMETHBIXpe3ynbTaToBocBOeHUA DOl
COOnaba30BoMypoOBHE.



[IpupogHbie UCTOYHUKH  YIJIeBOAOPOJAOB. [IpupomHblii ra3 W MOMYyTHbIE
HedTaapierasbl. Hedteueénponcxoxnenne. CiocoosmepepadoTKMHED TH TIEPETOHKA, KPE
KUHT(TEPMHUYECKUH, KaTaTuTHIecKuil ),muponu3.[IponykeinepepadoTkuHe ) TH, UXTTPUME
HEHUEBINPOMBINIIIEHHOCTUUBOBITY. KaMEHHBIN YT OIBUIIPO YK THIETOTIEPEPAOOTKH.

JKCIEePUMEHTATbHbIEMETOAbIN3YYeHUSABEIECTB HMXIIPeBpalleHu i

O3HakomIIeHHECOOpa3aMHUILIaCTMACC, KAy YyKOBUPE3UHBI, KoJmeKnn«Hepenu«
VYT0515»,MOAEIMPOBAHUEMOJIEKYITYTIIEBOIOPOJOBUT AJIOT €HOITPOU3BOAHBIX, TPOBEICHUET
PAKTHYECKOHPAOOTHI:10TYyYEHUEITHICHANN3YYEHUEETOCBOICTB.

PacuérHbie3anaun

Beluucinenuss 1o  ypaBHEHHIO XMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBAUCXOJHOTOBEIIECTBAMIUIIPOYKTapEaKIIUUIION3BECTHBIMMACCE,00BEMY, KO
MYECTBYOIHOTOM3UCXOJHBIXBEIIECTBUIUIIPOAYKTOBPEAKIIUN ).

Kucsopoacoaep:kamueopranniecKkuecoeInHeHust

[IpenenvHble OHOATOMHBIE CIIUPTHI. METaHOJ U ATAHOJ: CTPOCHUE, PU3NUECKUe
UXUMUYECKUECBOMCTBA(PEaKIIMMCAKTUBHBIMUMETAIJIAMU,TaJIOT€HOBOI0POIaMU,TOPEHU
€), TnpuMeHeHue. BojopoaHble  CBSI3M  MEXAY ~ MOJIEKyJaMu  CIIHPTOB.
JlelicTBHEMETaHOIAaNATAHOJIAHAOPTAHU3MYEITOBEKA.

MHOroaToMHbI€ CHUPTHI. DTUJICHIJIMKOIb W TJIUIEPUH: CTpOEHUE, (PU3NUECKUE
UXUMUYECKHUE CBOICTBA (B3aumoeiicTBHE co IEJIOYHBIMU
MeTaJIaMH,KaueCTBEHHAspEaKkilisi Ha MHOTOaTOMHBIE CIUPTHI). JleficTBUE Ha OpraHu3M
yesoBeka. [[puMeHeHnermuiepuHand TUICHTJIUKOIS.

deHon:  CTpOCHHE  MOJEKYJbl, (U3WYECKMEe W XHMHYECKHE CBOMCTBA.
Tokcuunoctbdenona. lIpumenennedenona.

Anpaerunipl U xkemownsi. DopManbaeruj, aneTaibIerua: CTPOCHHE, (PU3NUYECKUE
UXUMHUYECKNECBONCTBA(PEAKIIMMOKUCICHUSIMBOCCTAHOBIICHNS, KAaU€CTBEHHBICPEAKITUH ),
MOJTY4YEHUEUTIPUMEHEHHE.

Ayemon: cmpoenue, ¢huzuueckue u xumuyeckue ceoucmea (peaxkyuu OKUCIEHUs.
UBOCCMAHOBIEHUS), NOSYYeHUeUNPUMEHEHUe.

OnHOOCHOBHBIETTPEACIHBHBIEKAPOOHOBBIEKUCIOTH. MypaBbUHASIMYKCYCHAS KUCIIOT
bl:CTpOEHUE,PU3NUECKUENXUMUYECKHUECBOMCTBA(CBOMCTBRA,001INE IIISIKIIACCAKUCIIOT, pea
KU TepuduKanum),norydeHuennprumMenenne. CTeapuHOBasiMOJIEHHOBAsT KUCIOTHl Kak

MIPEICTaBUTEIIN BBICIIINX KapOOHOBBIX KHCIIOT. Mpbuta KaK
COJIUBBICIITMXKAPOOHOBBIXKHCIIOT, IXMOIOIIIEE/ICHCTBUE.
Cnoxublie a¢upsI Kak MIPOU3BOJIHBIE KapOOHOBBIX

kucnoT. I naponuzcnoxubixd>Pupos. Kupel.I naponuzxupos.l [pumenenunexnpon.broso
TMYECKasPOIbKUPOB.

VYrieBoab: COCTaB, KJIaCCU(UKALUAYTICBOIOB (MOHO-, - u
nonucaxapubl ).l mroko3a—
MPOCTEUITMIMOHOCAXAPUI:0COOEHHOCTUCTPOEHUSMOIEKYJIbI,PU3MUECKUEUXUMUUECKUE
cBolcTBa(B3aumoaeiicteuecruapokcuaommeau(1l),okucienneaMMruaqyHbIMPacTBOPOMO
kcuaacepeodpa(l),BoccTaHoBiIeHNE,0p0KEHUETITIOKO3bI),



HaxXOXJICHWE B TpUPOJE, TMpPUMEHEHHWe, Owuosorudeckas poib. DoTocuHTEs.
@pyKTO3aKaKN30MEPIIIFOKO3BI.
Caxapoza — npedcmagumenb OUCaxapuoos, 2UOpOaU3, HAXOJHCOeHUe 8 NPupooe

unpumeHerue.
KpaXMaJ'II/IHeJ'IJIIOJ'IOBaKaKHpI/IpOI{HBIeHOJ'H/IMepBI.CTpOCHI/ICKanMaJIaI/IHCJ'IJ'IIOHOBBI.
duznyeckue )41 XUMHUYCCKHUC CBOMCTBA Kpaxmalia (I‘H,Z[pOJIHS,

Ka‘{CCTBCHHa}IpeaKHI/IHCHOIIOM).

JKCNePUMEHTAIbHbIEMETOAbIN3YYeHUSABEIIECTBUMXIIPEBPALIICHUH

[TpoBenenme,HaOII0IEHUENOTTUCAHNEIEMOHCTPAIIMOHHBIXOITBITOB: TOPEHUECTTUPTO
B,Ka4ECTBEHHBICPEAKIIUUOJHOATOMHBIXCIUPTOB(OKUCIeHHEeITaHoMaokcuaommeau(11)),
MHOT0aTOMHBIXCITUPTOB(B3auMoieiicTBueruiepunacruapokcuiommenu(ll)),anpnerun
oB(OKHCIeHneaMMHuadHbIMpacTBopoMokcuacepedpa(l)uruagpoxcunommenu(Il),B3anmo
JEHCTBUEKPAXMATIACHOI0M ),ITPOBEICHUETIPAKTUYECKON
pabOThI:CBONCTBAPACTBOPAYKCYCHONKHUCIIOTHI.

PacuéTHbie3agaun

Beruncnennss 1o ypaBHEHHIO XHMHYECKOM  peakmuu  (Maccbl, 00béMa,
KOJIMYECTBANCXOTHOTOBEIIECTBAMIIMIIPOIYKTApEaKIIMUIIOU3BECTHBIMMACCE,00bEMY, KO
WYECTBYOTHOTOM3UCXOTHBIXBEIIECCTBUIUIIPOTYKTOBPEAKITIH ).

A30TcoepKanueopraHuyecKuecoeIMHeHus

Amunvl.  Memunamun u  aHUIUH: ~ cocmas, CmMpoeHue,  Quauueckue U
XUMUYECKUECBOUCMBA(20peHUe, B3AUMOOEUCMBUEC8000UUKUCTOMAMU).

AMUHOKHUCIOThIKaKaM(OoTepHbIEOpraHuIeCKrecoeAMHEHN. DU3NUECKUEUXUMHUYEC
KM€  CBOMCTBA  aMUHOKUCIOT (HAa  mpumMmepe  riaunuHa).  buonornueckoe
3HaYeHneaMHHOKUCTOT. [ lenTuabr.

benkukaknpupo HBIEBEICOKOMOJICKY I pHbIecoeuHeHus. [ [epBUYHas, BTOpHYHAS U
TpETUYHAs CTPYKTypa OEJIKOB. XHUMUYECKHE CBOKCTBA OEJIKOB:
TUIPOJIN3,ICHATYpAIlHs, KaueCTBEHHbIEPEAKITUUHAOCIIKH.

JKCNEPUMEHTAIbHbIEMETOAbIU3YYeHUABECIIECTB HMXIIPEBPALLICHUH
HaGnronennenonrcanne 1eMOHCTPAMOHHBIXONBITOB: IEHATYpalusiOETKOBIIPUHATD
€BaHUU,IBETHBIEPEAKIIMMOCIIKOB.

BbicokoMouieKyJIsipHbIeCOeTMHEHUST

OCHOBHBICTIOHATHSIXUMUUBBICOKOMOJIEKYJISIPHBIXCOSTUHEHU A : MOHOMED, [TOJTUMED, C
TPYKTYPHOE3BEHO,CTEIIEHBITOTMMEPHU3AITUH,CPETHIIMOJIEKYIIpHasMacca. OCHOBHBIC
METO/Jbl ~ CHHTE3a  BBICOKOMOJICKYJSPHBIX  COCIUHEHWH  —  TIOJUMEpHU3aIUS
UTIOJIMKOH ICHCAITUS.

IInacmmaccol(noausmunen, NOAUNPONUILEH, HOTUSUHUTIXTIOPUO, noaucmupoi). Hamyp
ANIbHBIUUCUHMEMUYECKUEKAY YYKU(DYMAOUeH08bl, XI0PONPEHOBbLIUUZONPEHO8bI). Boio
KHA:HAmMypaibHble(X10N0K, WepCmb, ETK), UCKY CCMBEHHbLe (AYemamHoe80I0KHO, BUCKO3
a), cunmemuyeckue(KanpoHULaA8CaH,).



JKCNepuMeHTAIbHbIEMETOIbIN3YYeHUsABElleCTB MMXNPeBpaLeHmii
O3HakomiieHne ¢ oOpa3laMH TPUPOJHBIX W  HMCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMACcC,KayqyKOB.

MexnpeaMeTHbICCB3H

Peanm3anusiMexnIpeIMETHBIX  CBA3EM NIPU HU3YYEHUUM OPraHUYECKOM XHMHUUB
10 kmacce OCYyIIECTBISETCS Ye€pe3 HCIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-
HAyYHBIXTIOHATHI, TAKUTIOHSTU, IBJIS IO X CICUCTEMHBIMUIIIOTACIIBHBIXIIPEIMETOBEC
TE€CTBEHHO-HAy4YHOTOLIMKIIA.

OO0I11MeecTeCTBEHHO-
HAyYHBICTIOHATHS : IBJICHUE, HAYYHBIM(aKT,TUTI0TE3a,3aKOH, TEOpUs,  aHAJIU3, CHHTE3,
KJ1accuduKaus, MePUOANIHOCT, HaOJII0JICHUE,

HU3MEpPEHUE,dKCIIEPUMEHT,MOICIIUPOBAHNE.
®dusuka:  martepusi, OHEpPrus, Macca, aToM, OJIEKTPOH,  MOJIEKyJa,
HHEPreTUYECKUIYPOBEHB,BEIIIECTBO,TENI0,00HEM,arperaTHOECOCTOSTHUEBEIIECTBA, (DU3UY

CCKHUCBEIIMUNHBINE TMHUIBINX U3MEPEHUSI.
buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B
opranusme,(HOTOCUHTE3,0M0JI0THYECKUAKTUBHBIEBEIIECTBA(OEIIKH,YTIIEBO

IbLKUpbL,(pepMenThl). I eorpadusa: MuHEpabI, TOPHBIE TIOPOJIbI, IOJIE3HBIC
HCKOIIaeMBbIE, TOIUIUBO,

pecypcsl.
TeXHOI0rus: MUILEBbIE IIPOYKThI,0CHOBBI PalMOHAIBHOIO IIUTaHUs,

MOIOHIUECPCACTBA,JJCKAPCTBCHHBICMKOCMCTHYCCKHUCTIPCIIAPATBI,MATCPUAJIBIN3UCKYCCTBC
HHBIXUCUHTCTHUYCCKHUXBOJIOKOH.

11 KJIIACC

TeopernuecKkneoCHOBBIXUMUM

XUMUYECKHT ~ 37eMeHT. AToM. Snpo aromMa, UW30TOMNBIL.  DJIEKTPOHHAs
000J1049Ka. DHEPreTHIECKUEYPOBHHM, IO TyPOBHHA. ATOMHBICOpOHTANH,S-,P-,d-
a1eMeHThl.OCOOEHHOCTH  pacIpesiesieHus 3JEKTPOHOB MO OpOMTalIsiM B aroMax
AJIEMEHTOB MEPBBIXUETHIPEXTIEPUOI0B. DIEKTPOHHASIKOHPHUTYpAITSIATOMOB.

[Tepunoanueckuiizakonul lepronnueckascucremaxummuyeckuxsineMeHToB /. M1.Men
esneeBa.Cs3priepuoanyeckoro3zakonanl lepnoanueckoicuCTEMBIXUMUYECKUX
AJIEMEHTOB J.N. MenpaeneeBa c COBPEMEHHOU TEOpUen CTPOECHUSA
aTOMOB.3aKOHOMEPHOCTUU3MEHEHHUACBOUCTBXUMHUECKUXDIIEMEHTOBUOOPA3YEMBIXUMU
NPOCTBIX W CIOXKHBIX  BEWIECTB MO TpynmaM ¢ IepuoaaMm. 3HAUYCHUE
MEPUOANYECKOT03aKOHABPA3BUTUNHAYKH.

Ctpoenue BemiectBa. XHUMHUYECKas CBA3b. BuIbl XUMHYECKOW  CBA3MU
(KOBaJICHTHASHEMOJIAPHASUIIONSIPHAS , HOHHAS, METAJUTNYECKast ). MeXxaHn3MbI00Opa30BaH!
SAKOBAJEHTHOM  XMMHYECKOW CBs3M  (OOMEHHBIA ¥ JOHOPHO-aKIENTOPHBIN).
BopoponHasces3zb. BaneHTHOCTb. DneKTpOoOTpULIATENbHOCTh. CTENEHb OKHUCIICHUS.
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HMoHbI: KaTHOHBIMAHUOHBI.

11



BemecTBamMoieKyIIpHOrOMHEMONEKYISPHOTOCTPOEHUA. 3AKOHIIOCTOSTHCTBACOCTAB
a BellecTBA. THWIMbl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTBOT
TUITAKPUCTAIUIAYECKONPEIIETKH.

[TonsTueonucnepcHbIxcucTeMax. ICTUHHBIEUKOIOUAHBIEPACTBOPBL. MaccoBas o
SBEIIECTBABPACTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEJIMHEHUH. Homenknatypa
HEOPTraHWYECKUXBEIIECTB.  ['eHeThueckass  CBA3b ~ HEOPraHMYECKHX  BEIECTB,
PUHAIICKAITUXKPATUYHBIMKIIACCAM.

XuMHuecKas ~ peakiusl. Knaccudukanus  XUMHUYECKMX  peakiuidl B

HEOPTaHUYECKOMNOPTAHNYECKOMXUMHUH.
3aKOHCOXPaHEHUAMACCHIBEIECTB,3aKOHCOXPAaHECHUSIMITPEBPAIICHUSIHEPTUUTIPUXUMHUYE
CKUXPEAKIUSX.

CxopocThpeakiuu,e€3aBUCUMOCTLOTPA3INYHBIX (PaKTOPOB.OOpaTUMBbIEPEAKIIHIH.
XHUMHUYECKOE paBHOBECHE. DakTOopHlI, BIIMSIOIINE Ha COCTOsIHUE
xumuueckoropasHosecus. I punnur/lelllarense.

OnekTponutuueckasancconuanus. CuibHblencIa0bIedIeKTpoanuThl. Cpe1aBoOIHBIXP
aCTBOPOBBEIIECTB:KUCas, HeUTpaIbHas, eI0uHas. [ lonsamueo8o0opoonomMnoxkasamene
(pH) pacmeopa. Peakuuun uoOHHOro oOMeHa. [uodponuz  HeopeaHuyeckux
UOp2aHUYeCcKUXeeuecms.

OkucauTenpHo-
BOCCTAHOBUTEIbHbIEpEAKIINU. [ [oHsAmMuUeob621exmponuzepacniagosupacmeoposcoei.llp
UMEHEeHUeIIeKMpPOoIU3a.

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

Hemouctpanustadbmun«lleproauueckascucTeMaxuMUUECKUX aneMeHTOB/[.W.
MenpeneeBay,n3yueHUEMOACICUKPUCTAIIIMIECKUX — PEIIETOK,HAOTIOICHUEN OIMCaHNe
JIEMOHCTPAIMOHHBIX u 1ab0paTOPHBIX OTIBITOB (paznoxxeHue

MEPOKCUAABOI0POJABIPUCYTCTBUUKATAIN3ATOPA,
ONpEICICHUECPEIBIPACTBOPOBBEILIECTBC ~ IMOMOIIBIO  YHUBEPCAIBHOTO HWHAMKATOPA,
peakiu HMOHHOTO oOMeHa),
MPOBEICHUETIPAKTHYECKOUPAOOThI« BIusHuepa3muIHbIX haKTOPOBHACKOPOCTHXUMUYECK
OMpeaKkum».

PacuéTHble3agaun
Pacyétel 1o  ypaBHEHUAM  XMMHUYECKMX  peakuud, B  TOM  YHUCIIE
TEPMOXUMHUYECKUEPACYETHI, pacUETBICUCIIONB30BAHUEM MTOHATHSA

«MAacCCOBAsAJOIABCIICCTBAY.

Heoprannuyeckassxumus

Hemeranner.Ilonoxenue HEMETAJJIOB B ITepnoauueckoicucreme
xumudeckuxanemeHToB  JI.M. MengeneeBa W 0COOCHHOCTH CTPOCHHS aTOMOB.
duznueckue CBOMCTBaHEMETAIIOB. AJIJIOTPONUSHEMETAIIIOB

(HampuMepeKuciIopoa,cepsl,hochopanyrieposa).
XVMMHUYECKHECBONCTBABAKHEUIITUXHEMETAIIIOB(TAIOT€HOB, cephl,a30Ta,hocdopa,
12



yriaepoja " KPEMHMS) U 1754 COCIMHEHUN
KHCJIOPOJCOIEPKAILUXKHCIIOT,BOIOPOIHBIXCOEAMHEHUI ).
[IprMeHeHnEeBAXKHENIITUXHEMETAIITIOBUNX COEIUHEHNM.

(oKCcHUIOB,
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Mertambl. [ lonoxennemerannoBBllepnoInuecKONCUCTEMEXUMUYECKUXIIIEMEHTOB
JN. Menpeneesa. OcobenHoctu CTPOEHUS AIIEKTPOHHBIX 00o0J104eK
aToMoBMeTaII0B.O0uepusznueckuecBoiicTBaMeTailioB. CTUIaBRIMETAIIOB. DJIEKTPOXH
MHUYECKUNPSATHANPSKCHUHMETAIIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX METAUIOB (HATpUM, KaJIUi, KaJIbIUH,
MarHuu,aIFOMUHUAN, [ITHK,XPOM,KEJI€30,MEIb ) UUXCOCTMHEHUH.

O61uecnocoobInoaydeHUIMETaII0B. Memannypeus. Kopposusamemannos.
Cnocobwvizawumsiomkopposuu. [ [puMeHEeHIEMETAITIOBBOBITYH TEXHHKE.

JKCIePUMEHTATbHbIEMETOAbIN3YYeHUABEIECTB HMXIIPeBPallleHH i

N3yuenune komekumu «Mertamuibl W CIUIaBb», O0Opa3loB  HEMETAUIOB,
pELICHUEIKCIIEPUMEHTAIbHBIX 33124, HA0JI0IEHUENONTMCAHUEIEMOHCTPALIMOHHBIXUITA00
PaTOPHBIXOIBITOB(B3aUMOAEHCTBUETAPOKCUIAATFOMUHUSCPACTBOPAMUKHUCIOTULIIENIOY
€i1,Ka4yeCTBEHHbIEPEAKIUNHAKATIOHBI METAILIIOB).

PacuéTHbie3agaun
PacuérpiMacchiBeleCTBAMIIMOOBEMATra30BIION3BECTHOMYKOJINYECTBYBEIIECTRA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUMX B PEAKIUU BEHIECTB, PacuEThIMACCHI
(00Béma, KOIMYECTBA BEIECTBA) MPOJYKTOB PEaKIMH, €CJIM OJIHO M3 BEIIECTBHMEET

MIPUMECH.

XUMHSANKN3HD

PonpxumMunBoOeceueHuMIKOIOTHYECKOM,DHEPreTUIECKOMMITUIIIEBOMOE301TacHOCT
M, pa3BuTUM  MenunuHbl.  [loHATHE O  Hay4yHBIX  METOJaX  IMO3HAHUS
BEIIECTBUXUMUYECKUX PEAKITUH.

[IpeacraBneHNA0000MUXHAYIHBIXIPUHITHITAXTPOMBIIIIICHHOTOIIO Ty YeHUSIBAXKHEH
IIMXBEIIECTB.

YemoBek B MHpPE BEIIECTB HM MATEpUAJIOB: BAXXHEHUIME CTPOMWTEIIHHBIC
MaTepHabl, KOHCTPYKITHOHHBIE MaTepHaIbl, KpackH, CTEKJIO, KepaMuKa,
MaTepHANBIISIIICKTPOHUKH, HaHOMAaTEPHAIbI,
OpraHUYeCKHEHMMUHEPATbHBICYI00pEHUSI.

XUMHSIN3TI0POBbEUEIIOBEKA: TPABUIIANCITIONB30BaHUAIICKAPCTBEHHBIXIIPEIIAPATOB,
npaBuiia 0€30MacHOTrOMCIIONE30BaAHUS MpenapaToBObITOBOM
XUMHUHUBIIOBCETHEBHOMKU3HH.

MesknpeaMeTHbIECBSA3H

Peanuzammss ~ MeXmnpeaMeTHBIX — CBsi3ed  MpU M3YYCHMH  OOmIe U
HEOpraHuYecKOMXuMuM B 11 Ki1acce oCymecTBIsIeTCs 4epe3 UCIOIb30BaHNE KaK OOIINX
€CTECTBEHHO-
HAYYHBIXITOHSTUN, TAKAUTIOHSA TUM, IBJISTFOIIUX CSICUCTEMHBIMUJISIOTACILHBIXITPEIMETOBEC
T€CTBEHHO-HAYYHOT OIMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TIOHSATUS: HaydHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl,aHalIN3,CUHTE3,KIacCuPUKaIus, IepuoAMIHOCTh, HAOII0AEHU S, P KCTIEPUMEHT,MO/T
€JIMPOBAHUE,U3MEPEHUE, ABIICHUE.
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dusnka:MaTepusi,ZJHEPrus,Macca,aToM,dJIeKTPOH,IPOTOH, HEHTPOH,MOH, N30 TOTI, Pal
MOAKTUBHOCTh,MOJICKYJIa, Y HEPTETUUECKUIYPOBEHB,BEIIIECTBO,TENI0,00BEM,
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arperaTHO€ COCTOSIHUE  BEILIECTBA, (PU3MUECKHE BEIMYMHBI U  EIUHULBI MX
U3MEPEHHUS,CKOPOCTb.

buonorus:  kierka, oOpraHu3M, OKOcHcTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BUTAMUHBI,00MEHBEIIIECTBBOPTaHU3ME.

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

TexHoI0THA: XMMUYECKasIIPOMBIIIUIEHHOCTh,METAIUTYPrHUsl, IPOU3BOACTBOCTPOUTE
BPHBIXMAaTEPUAJIOB,CEIbCKOX 03 CTBEHHOETPOU3BO/ICTBO, TUILEBATIPOMBIIIEHHOCTD, (ha
PMalEBTUYECKASIIPOMBIILIEHHOCTh, IPOU3BOICTBOKOCMETHYECKUXITPENAPATOB, IPOU3BO
JICTBOKOHCTPYKIIMOHHBIXMATEPUAJIOB,3IEKTPOHHASIPOMBIIUIEHHOCTh,HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHUHAYPOBHE CPEJHEI'OOBIIEI'OOBPA30BAHUA

JIMYHOCTHBIEPE3YJIbTATHI

OI'OCCOOycranaBIuBaeTTPeOOBAHUAKPE3YIbTATAMOCBOECHUSI00YYAIOITUMUCSTIP
OrpaMMCPEIHEr000111eT000pa30BaHUSI(JINUHOCTHBIM,METANPEIMETHRIMUTIPEAMETHBIM).
Hay4Ho-MeTo1M4ecKOHO0CHOBOMIIAPa3pa0 O TKUIIAHUPYEMBIXPE3YIbTATOB  OCBOCHHUS
IporpaMM CpeHEero oOuiero oOpa3oBaHUs SIBISETCA CHUCTEMHO-ACSTEIbHOCTHBIM
MOJIXO/I.

BcooTBeTCTBUMCCUCTEMHO-IEATEIIbHOCTHBIMIIOIXOAOMBCTPYKTYPEIMYHOCTHBIX
pe3ynbTaToB OCBOCHMUS npeamera  «XUMUS» HAa  YpOBHE CpEIIHETO
00111er000pa30BaHUSABBIICIICHBICIETYIONINE COCTABIISIIOLIUE:

OCO3HaHMEOOYUAIOIIMMHUCS POCCUICKONTPaK TaHCKOMMIEHTUYHOCTU—TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTUN CaMOONIPEICIICHHIO;

HAJTMYUEMOTUBAIIMUKOOYUCHHIO;

1eJIeHaNPaBICHHOEPA3BUTUEBHY TPEHHUXY 0K ICHUITMYHOCTUHAOCHOBEKITIOUEBBI
XIIEHHOCTEUHHUCTOPUUECCKUXTPATUIINHN0A30BON HAYKUXUMUMY;

TOTOBHOCTBUCIIOCOOHOCTHOOYHAIOIIUXCSPYKOBOACTBOBATHCABCBOCHACSTEIIBHOCTH
LEHHOCTHO-
CMBICJIOBBIMUYCTaHOBKAMU,[TPUCYIIIUMHUIETIOCTHOMCUCTEMEXUMUYECKOT000pa30BaHUS;

HaJU4Me MPABOCO3HAHUS HKOJOTMYECKON KyJbTypbl M CIOCOOHOCTU CTaBUTH
HETUUCTPOUTHKU3HEHHBICTITIAHBI.

JIndHOCTHBIE pe3ynabTaThl OCBOGHHUSA TMpeAMeTa «XUMHS» JOCTHUTAIOTCS B
€MHCTBEYUEeOHONNBOCTIUTATEILHONAEATETLHOCTUBCOOTBETCTBUMCTYMAHUCTUYECKUMU,
COIIMOKYJbTYPHBIMHU,  JyXOBHO-HPABCTBEHHBIMH  IIEHHOCTSIMH W HJeajaMu
POCCHICKOTOTPaXKIaHCKOTO 00I11eCTBA, MPUHSATHIMHU B OOIIECTBE HOPMAMH U MPABUIIAMU
MOBEAEHUS,CIIOCOOCTBYOUMMHUIIPOLIECCAMCAMONIO3HAHUS,CAMOPA3BUTUAMHPABCTBEHHOT
OCTAaHOBJICHUSTTUYHOCTHOOYUAIOIIIUXCSI.

JIMYHOCTHBIEPE3YIbTATHIOCBOCHUSNPEIMETAC X UMUSI»OTPAKAIOTCHPOPMUPOBAHHOC
ThONBITANIO3HABATEIbHOUUIIPAKTHUECKOUIEATETbHOCTHOOYHAIO X CSTIOpeaIn3alu
MPUHATHIXBOOIIECTBEIIEHHOCTEH,BTOMUNCIICBYACTH:

1) rpaskaIaHCKOTrOBOCTIUTAHMSA
0CO3HAaHMUSI00YYaAIOIUMHUCICBOMXKOHCTUTYITHOHHBIXIIPABUOOSI3aHHOCTEH, yBaXKEHN
AK3aKOHYUITPABOIIOPSAIKY;
MPEJICTaBJICHUSI O COLMaAJbHBIX HOpMax U IIpaBUIaX  MEXJIUYHOCTHBIX
OTHOIIICHUMBKOJIJICKTHBE;
TOTOBHOCTHKCOBMECTHOUTBOPYECKONIESITEILHOCTUIIPUCO3TAHUIYYEOHBIXITPOCKTO
B,pEIICHUNYYEOHBIX WI03HAaBATEIILHBIX
3a/1a4, BBINOJTHEHUMXUMUYECKUXIKCIIEPUMEHTOB;
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CIOCOOHOCTH TOHMMaTh W MPUHUMATb MOTHUBBI, HaMEPEHHs, JOTUKY U
apryMEHTBIIPYTUXIIPUAHATIU3EPA3INYHBIXBUIOBYYCOHONICATETLHOCTH;

2) NIaTPHOTHYECKOTOBOCTIMTAHMS
[IEHHOCTHOTOOTHOILICHUSIKUCTOPUUYECKOMYHUHAYYHOMYHACIIEIUFOOTEYECTBEHHOMX U
MUU;
YBaKEHUSKIPOIECCYTBOPUYECTBABOOIACTUTEOPUUUIIPAKTUYECKOTOITPUMEHEHUSX U
MHUH,0CO3HAHUSATOT0,4TOAOCTHKCHUSIHAYKMECTbPE3YAbTATIIIUTEbHBIX  HAOII0JICHH,
KPOIOTIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTOTPY1ayYEHBIXUTTPAKTUKOB;
WHTEpECa W T[O3HABATEJIbHBIX MOTHUBOB B TOJYYEHHH U MOCIEIYIOIEM
aHanu3enHdOpMAaIKU ONEePEOBBIXJOCTHKEHUSIXCOBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOTOBOCIIMTAHUS :
HPaBCTBEHHOTI'OCO3HAHUS,3THYECKOT OIIOBEICHHUS;
CIIOCOOHOCTHOILIEHUBATHCUTYAIINH,CBI3aHHBIECXUMUYECKUMUSIBICHUSIMU, LTIPUHUM
aThOCO3HAHHBIEPEIICHUS,0pPUCHTUPYSAChHAMOPATIbHO-HPAaBCTBEHHBICHOPMBIUIIEHHOCTH;
TOTOBHOCTH OLICHMBaTh CBOE TMOBEJECHHUE W TIOCTYNKA CBOMX TOBApHILEH C
MO3UIIMIHPABCTBEHHBIXU IPABOBBIXHOPMH OCO3HAHUEIOCTIEACTBUM 3TUXIIOCTYIIKOB;

4) popMUPOBAHUAKYJIHTYPbI3IOPOBBSI:

NOHMMaHUsl  LEHHOCTEeH  370poBOro W Oe3omacHOro  obOpaza  KU3HH,
HEO0XO0JMMOCTHOTBETCTBEHHOT OO THOIIICHUAKCOOCTBEHHOMY (PU3NYECKOMYHUTICUXHUECKO
MY310POBbIO;

COOJIIOACHUATIPABUII0E€30MIaCHOT000paIICHUICBEIIIECTBAMUBOBITY,IOBCETHEBHOMK
W3HUUBTPYIOBOUIEATEIBHOCTH;

MOHWMAHUA  IIEHHOCTH  MpaBWI  WHAWBHIYyAJIbHOTO W KOJUIGKTHBHOTO
0€3011acCHOTONOBEICHUS BCUTYAIUSX, YTPOXKAIOIINUX3I0POBBIOMKIU3HUITIOICH;

OCO3HAHUSTIOCIIEICTBUMMHETIPUATUSIBPE THBIXTIPUBBIYEK(YTIOTPEOTICHUAATTKOT OIS, H
apKOTHKOB,KYPEHHUS);

5) TPy10BOTOBOCTIUTAHMS :

KOMMYHUKATUBHOMKOMIIETEHTHOCTUBYUYE0HO-
MCCJIEI0BATENbCKONUIEATETLHOCTH,00IIECTBEHHOTIONE3HOM, TBOPUECKOMUIPYTUXBUAX 1€
ATEIBHOCTH,

YCTaHOBKMHAAKTHBHOCYYACTUEBPEIICHUUNIPAKTHUECKUX3a/1a4COLIMaTIbHOMHAITPABIIC
HHOCTH(BPAMKaxCBOETOKJIACCa,ITKOJIbI );

UHTEpeca K TMPaKTUYECKOMY H3YYeHHIO Mpodeccuil  pas3InyHOro

poaa,BTOMUYHCIIEHA0CHOBENTPUMEHEHUATIPEIMETHBIX3HAHUUTIOXUM U,

YBAKEHUS K TPYAY, JIOJAAM TPYyIa U pe3yJbTaTaM TPyA0BOU

NeSATeTbHOCTH;TOTOBHOCTUKOCO3HAHHOMYBBIOOPYUHANBU Y ATEHOUTPACKTOPUUOOpa

30BaHMA,
OynyuieinpodeccunrpeaIn3anuuco0CTBEHHBIX)KU3HEHHBIXIIIAaHOBCYYETOMIIMYHOCTHBI
XUHTEPECOB,CIIOCOOHOCTEHKXUMUH, MHTEPECOBUTIOTPEOHOCTEHOOIIIECTRA;
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6) IKOJOrH4eCKOrOBOCITUTAHMS

9KOJIOTHYECKHUIIETIECO00Pa3HOTOOTHOIIICHUSKITPHPO,Ie, KAKUCTOUHHUKYCYIIIECTBOBAH
WSHKM3HUHA3EMIIE,

OHUMAHHSTI00aIbHOT0XapaKTePadKOJOTHUECKUXITPOOIIEM, BIUSHUAIKOHOMHUYECK
UXIIPOILIECCOBHACOCTOSHUCTIPUPOTHOMK COIMAILHOMCPE/IBI;

0CO3HaHUAHEO00XO0IUMOCTHUHCITIONB30BAHUSIOCTIKEHUHX UMU U UIPEIIICHUSIBOITPOC
OBpAaIMOHAILHOTOIIPHPOI0TIOIE30BAHHUS;

aKTUBHOTO HEIPUATUSACHCTBUH, IPHHOCSIIAX
BPEIOKPYKAIOMICHITPHUPOTHOMCPEIE, YMEHUSIPOTHO3UPOBATHHEOIAr OIPHUSATHBICIKOIOT
YEeCKHEOCIIEACTBUAIPEANPHUHIMACMBIX ICHCTBUHHIIPE IO TBPAIIIATHUX;

HAJIMYMSIPA3BUTOT0KOJIOTHIECKOTOMBIIILICHHUS, 9K0I0T MYECKONKYIBTYPBI,ObITA
JeSITeIbHOCTHIKOIOTMYECKOMHAPABICHHOCTH, YMEHUSAPYKOBOICTBOBATHCSIMMHU B
[I03HABATCIILHOM, KOMMYHHMKATHBHOM U  COIMAJIBHON IPaKTHKE, CIOCOOHOCTH
UyMEHHUSaKTHBHOIIPOTHBOCTOSITHHUICOIOTUUXEMO(OOHH;

7) HIEeHHOCTHHAYYHOT OTIO3HAHUSI:

c(hOPMHUPOBAHHOCTH  MHUPOBO33PEHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIOPA3BUTUSHAYKUHOOIIECTBEHHOUTTPAKTUKH,

MOHMMAaHUS CcHeUUKA XUMUU KakKk Haykd, OCO3HaHUS €€ poiau B
(GbOopMHUPOBAHUUPAITMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU  LEJOCTHOIO
MPEACTABICHUSIO0 OKPYXKAIOIIEeM MHUpE KaKk O E€IUHCTBE MPHUPOJbI U 4YEJIOBEKa, B
MMO3HAHUH MPUPOJHBIX3AKOHOMEPHOCTENH pelIeHun poOJIeMCOXPaHEHHUS
MIPUPOJHOTOPABHOBECH S,

yOeKIEHHOCTUBOCOOOM3HAYMMOCTUXUMUHU/JISICOBPEMEHHOMITMBUITM3AIIMHN :BEETyMa
HUCTUYECKONHATIPABICHHOCTUUBAXKHOWPOIUBCO3IaHUMHOBONOA3bIMATEPUAIBHONKYITBT
YPBI,PEIICHUUTIO0ATBHBIXITPOOJIEMYCTOMYNBOTOPA3BUTHIYEIIOBEYECTBA—
CBIPbEBOM,IHEPTETUUECKOM, TUIIIEBOMMIKOIOTHYECKOMOE€30IaCHOCTH, Bpa3BUTUUMETUIIN
HbI,00€CTICUCHUNYCIIOBUIY CIIEIITHOTOTPY IAUIKOJIOTHYECKMKOM(POPTHOMKUIHUKAKIOTO
YJICHA00IIECTBA;

€CTECTBEHHO-HAYYHOM  T'PAMOTHOCTH:  IIOHMMAaHHUS  CYIIHOCTH  METOJOB
MO3HAHUS, UCII0JIb3YEeMbIXBECTECTBEHHBIXHAYKaX,CIIOCOOHOCTUHUCTIONIB30BATHIIONyYaeM
bIC3HAHUSISIaHANIN3a HOOBICHEHUSSBICHUNOKPYKAIOIIETO MHUpa HWIIPOUCXOJSAIINXB
HEM UW3MEHEHUW, YMEHHUs [eJlaTb OOOCHOBAaHHBIC 3aKJIIOYEHHUS Ha OCHOBE
HAy4YHBIX (PaKTOBUUMEIOIINXCSIAHHBIX CIICJIbIOTIONTY Y€ HHS IOCTOBEPHBIXBHIBOIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO  HCIOJIb30BaTh  XUMHUYECKHE 3HAHUS  JJIs
PEMICHUSATIPOOIEMBPEATbHBIX)KIM3HEHHBIXCUTYAITUSAX

MHTEPECAKIIO3HAHUIOUHCCIIEN0BATENBCKONIEATEIIBHOCTH;

FOTOBHOCTM M CIHOCOOHOCTH K  HEMNpPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO,K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHHUM 1O XMMUU B COOTBETCTBUU
C )KM3HEHHBIMUTIOTPEOHOCTSIMU;

MHTEPECaKOCOOCHHOCTAMTPY/1aBpa3InuHbIXCPepaxnpodeccHoHaTLHONACSITEIPHO

CTH.
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METAINIPEIMETHBIEPE3YJIBTATBI

MeranpeaMeTHbIepe3yIbTaThIOCBOCHUIyUeOHOTONIpeAMEeTa« XUMUS »HAYPOBHECPE
JTHEroo0111eT000pa30BaHUABKITIOYAIOT:
3HAUYUMBIEUISI(OPMUPOBAHUSIMHUPOBO33PEHUSI00 yUaIOIIMX CAMEKTUCHUTLITHHAPHBIC
(MexTpeAMETHBIE )00IIEeHAYYHBICTTOHSATHSL, 0 TPAXKAIO U EIETOCTHOCThHAYYHOMKAP TUHBI
MUpaucIenupUKyMeTOJOBIO3HAHHUS, CITOJIb3YEMBIXB €CTECTBEHHBIX HayKax (MaTepws,
BEIIIECTBO, SHEPIHUsl, SBJICHUE, MPOIECC, CUCTeMa,HayYHbI (DaKT, MPUHIUII, TUIIOTE3A,
3aKOHOMEPHOCTB, 3aKOH, Teopus,
UCCIIeIOBaHNE,HA0II0IeHUE, I3MEPEHNE,IKCIIEPUMEHTUPYTHE);
yHUBEpCcalbHbley4eOHbIeACHCTBUS(II03HABATEIbHBIC,KOMMYHUKATUBHBIC, PETYIISTH
BHBIE), oOecrmeunBaroniye  (GopmupoBaHue  (QYHKIIMOHATIBHOH  TPaMOTHOCTH
U COIMATIbHOUKOMITE TCHIIMM OOy atOIIUXCS;
CIIOCOOHOCTHOOYHAOIIMXCAUCTIONB30BATHOCBOCHHBIEM XK TUCIIUTUIMHAPHBIE, MUPOB
033pCHUECKHE 3HAHUSI M YHUBEPCAJIbHbIE Yy4YEOHBIC JEHUCTBUSI B TO3HABATEIBHOU
MCOLMAJIbHOUIIPAKTUKE.
MeranpeaMeTHbIepE3yIbTaThIOTPAKAIOTOBIIAICHUEYHUBEPCATHLHBIMUYYCOHBIMUTIO
3HABaTEJIbHBIMU,KOMMYHUKATUBHBIMU UPETYISATUBHBIMU AEHCTBUSIMU.

IHo3HaBaTeJbHbICYyHUBEPCAJIbHbICYUeOHbIEeIeHCTBUSA
ba3zoBbletornuyeckue1encTBus:

CaMOCTOSITENIbHO (POPMYJUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€paccMaTpUBaTh;

ONPEAECHATHUEIUACATEILHOCTH,3a/1aBasANapaMeTPbINKPUTEPUUUX JOCTUKEHUSA,COOT
HOCUTBPE3YJIbTAThIICSITECIIbHOCTUCIIOCTABICHHBIMULIEIISIMU;

KCTI0JIb30BATHITPUOCBOCHUM3HAHUUTIPUEMBLIIOTMYECKOT OMBIIILICHUSI—
BBLICIATHXAPAKTCPHBICIIPU3HAKUIIOHATUMNY CTAaHABINBATUX B3AMMOCBSI3b, UCII0JIb30BAT
bCOOTBETCTBYIOITUETIOHATHS JIsI O0BICHEHUSOTACTbHBIX (PaKTOBUSBIICHUI;

BHIOMpaTh OCHOBAaHUS M  KPUTEpPUM JJi1  KJIacCU(UKAIUU  BEIIECTB U
XUMHAYECKUXPEAKLIN;

YCTaHABIUBATHIIPUUMHHO-CIICICTBEHHBIECBI3UMEK 1YNU3y4aEMbIMUSIBICHUSMU;

CTPOUTH  JIOTUUECKUE  pacCyXIeHusi (MHIYKTUBHBIE, JEAyKTUBHBIC, TIO
aHaJIOTUH ),BBISIBISI Th3aKOHOMEPHOCTUUIIPOTUBOPEUUSIBPACCMATPHUBAEMBIXSIBJICHUSX, (DO
PMYJIMPOBATHBBIBOIbI H3AKITIOUCHUS,

PUMEHSITHBIIPOIECCETIO3HAHUS, UCTI0JIb3yEMbIEBXUMUUCUMBOJINYECKUE(3HAKOBBIEC)
MOJENH,  NPeoOpa3oBBIBATH  MOJEIBHBIC  TPEACTABICHUS  —  XHMHUYECKHM
3HAK(CUMBOJI)3JIEMEHTa, XUMHIIecKasihopMyia, ypaBHEHUEX UMUYECKOUPEAKITHH —
MPUPEIICHUNYY€OHBIXTI03HABATEIbHBIX UTTPAKTUUECKUX3a/1a4, IPUMEHAThHA3BAHHBIEMO]]
€JIbHBICTIPEICTABIICHUS IJISBBISBICHUAXAPAKTEPHBIXIIPU3HAKOBU3YYaE€MbIXBELIECTBUX U
MHUYECKUXPEAKIUN.
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Bba3zoBbienccienoBarejbcKkueeiCTBHA:

BJIa/IeThOCHOBAMHUMETO/I0BHAYYHOTOTIO3HAHUABEILIECTBUX UMWY ECKUXPEAKIIHIA; hop
MYJIMPOBATHLEINN3a0aYMUCCIIEN0BAHNSA, UCTI0JIb30BATHIIOCTABICHHBIEUCAMOCTOSATEILHO
c(pOopMyJIMPOBAHHBIEBONIPOCHIBKAUECTBENHCTPYMEHTANIO3HAHUANOCHOBBLIA()OPMUPOBA

HUSTUNOTE3BIIONPOBEPKENPABUIBHOCTUBBICKA3bIBAEMBIX
CYXICHUU,

BJIaJICTbHABBIKAMUCAMOCTOSATEIbHOT OTUIAHUPOBAHUSUIIPOBEICHUTY YEHUUECKUXIKC
NEPUMEHTOB,COBEPIIEHCTBOBAThYMEHUAHAOII0JaTH3aX 00MIIPOLIECCA,CAMOCTOS TENBHO
IIPOrHO3UPOBATHETOPE3YNbTAT,(HOPMYITUPOBATHOO00IIEHUSIMBBIBOABIOTHOCUTEIIBHOAOCT
OBEPHOCTHUPE3YJIbTaTOBUCCIICIOBAHUS,COCTABIATHO00CHOBAHHBIHOTUET
OIIpOJIeTaHHONPa0OTE;

npuoOpeTaTh  ONBIT  YYEHHUYECKOW  HCCIEAOBATEIbCKOM W MPOEKTHOU
JESATEIIbHOCTH,IIPOSBIIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY
METOJ0B PELICHUANIPAKTUYECKUX3a1ad, IPUMEHECHUIOPA3INYHBIXMETOAOBIIO3HAHMS.

PaGoracundopmanueii:

OpPUEHTHUPOBAThCA B  PA3NMYHBIX  HMCTOYHUKAX  HHPOpMauuu  (HAy4HO-
NOMYJISIPHAsIIUTEpaTypa XUMUYECKOTO COAEpKaHMsI, CIPaBOYHBIE MOCOOMS, peCypcChl
HHTepHeTa),aHanm3upoBaTh HHPOPMALIMIO Pa3IMYHBIX BUAOB U (POPM MpEACTABICHMUS,
KPUTUYECKUOLIEHNBATHEE TOCTOBEPHOCTEUHENIPOTUBOPEUYNBOCTB;

(opMynupOBaTh 3ampoChl U TMPUMEHATh pa3jIMYHbIE METOJbI MPH IOHCKE U
oT6openHpopMaun,He0OX0IUMONIIIABBIIOTHEHUYYeOHbBIX3a/1a40TIPEICIEHHOTOTUTIA
:

IPUOOPETATHOIIBITUCTIONB30BAHUSUH(DOPMAITHOHHO-
KOMMYHHUKATHUBHBIXTEXHOJIOTUHUPA3TMYHBIXITOUCKOBBIXCUCTEM;

CaMOCTOSITEJIbHO BBIOMpATH ONTUMAJIbHYIO bopmy MPEICTABICHUS
uHdopmaruu(cxembl,rpad Ky, JuarpaMMbl, TAOTUIBL,PUCYHKUAU JPYTHE);

WCIIONIb30BaTh HAY4YHBIA SI3bIK B KAueCTBE CpPEICTBA MpuU padore cC
XUMUYECKONUH(pOpMaInei: OPUMEHATh  MEXNpeaMetrHole  (pusmueckue  u
MaTEeMaTUYECKHE) 3HAKU UCUMBOJIBL,(pOpMYJIbl,ab0peBUaTypbl,HOMEHKIIATYPY;

UCIOJIb30BaThUIIPE0OPA30BbIBATh3HAKOBO-CUMBOJINYECKHECPEACTBAHAT IS THOCTH.

KoMMmyHUKaTHBHBbICYHUBEPCAJIbHbICYUeOHbICIeHCTBUA:
3aJ1aBaTbBOMPOCHIIIOCYILIECTBY obOcykaaeMon TEMBbI B Xoze
I[I/IaJ'IOFaI/I/ I/IJ'II/II[I/ICKYCCI/II/I,BBICKaSBIBaTBI/IILCI/I,(I)OpMYJ'II/IpOBaTBCBOI/IHpCI[J'IO)KCHI/ISIOTHOCI/I
TGJ'IBHOBI)IHOJ'IHeHHﬂHpeﬂHO)KeHHOﬁ3aﬂaqH;
BBICTyrIaTBCHp63eHTaI_II/Ief/‘IpGSYJ'II)TaTOBHOBHaBaTeHBHOﬁHeﬂTCHBHOCTI/I,HOJ'Iy‘-IeHHBI
XCaMOCTOATCIABbHONIIMCOBMCCTHOCOCBCPCTHUKAMUIIPUBBIIIOIIHCHUUXUMHUYCCKOTI'OIKCIICP
I/IMeHTa,HpaKTI/IquKOﬁpa6OTBIHOI/ICC.HC)IOBaHHIOCBOfICTBHBYQaCMBIXBeﬂleCTB,peaHI/ISaHI/I
Ny4eOHOTOMPOECKTau(hOPMYIUPOBATHBBIBOIBITIO pe3yJibTaTam IIPOBEAEHHBIX
UCCIIEIOBAHUM MYTEM COTJIaCOBAHUSI MO3UIIUMA B X0J1€00CYKICHUSIMOOMEHAMHEHUSIMH.
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PeryasiTuBHbIeyHHBEpPCAJIbHbICY4eOHbIEAeHCTBUSA
CaMOCTOSITEIIbHOTIAHUPOBATEUOCYIIECTBIIATHCBOIOIIO3HABATEIHHYIOIEATEIPHOCTh
,OIpeIeIsIIeIeTMU3a a9, KOH TPOTHPOBATHUIIOMEPEHEOO0X O TMMOCTHKOPPEKTUPOBATHIT
pemaraeMbIHaITOpUTM/ICHCTBUMTIPUBBITTOTHCHANYYEOHBIX U HMCCIICIOBATEIBCKUAX
3aj1ad, BBIOMpATh HaunboJee 3 peKkTUBHBIN croco0
UXPEIIECHUACYIETOMITOTYYCHUSTHOBBIX3HAHUHOBEIICCTBAX X UMUYECKIUXPEAKITHSIX
OCYIIECTBISATHCAMOKOHTPOIBCBOCH IEATETPHOCTHHAOCHOBECAMOAHATM3aNCaMOOIIe

HKH.
IMPEAMETHBIE
PE3YJIBTATBI10KJIACC
[IpenMeTHble  pe3ysbTaThl  OCBOEHMSI  Kypca  «OpraHuueckas  XHUMHS»
OTPAXKAIOT:CPOPMHUPOBAHHOCTHITPEACTABICHUMOXUMUUECKONCOCTABIISIOIICHECTECT
BEHHO-
Hay4YHOWKAPTUHBIMUPA,POTMXUMUHUBIIO3HAHUUSBIICHUATIPUPO,IbI,BHOOPMUPOBAHUUMBIIIT
JEHUST U KYJbTYphl  JIMYHOCTH, €€  (PYHKUMOHAJIbHOW  TIPaMOTHOCTH,

HEOOXOMMONISIPEICHUSTPAKTUYECKUX3a1aUNIKOJIOTHYECKNOOOCHOBAHHOT OOTHOIIIEH
USKCBOEMY30POBBIO HIIPUPOIHONCPELE;
BJIQJICHUECUCTEMONXUMUYECKUX3HAHUI, KOTOPAsBKIII0YAET: OCHOBOIIOJIAr Al LIUETIO
HATUA(XUMUYECKUNIIEMEHT,aTOM,3JIEKTPOHHASI000JI09KaaTOMa, MOJIEKYJ1a,BaJIEHTHOCTh
,2JIEKTPOOTPULIATENIEHOCTh, XUMHUUECKASICBA3b,CTPYKTYpHasi(popmyna(pa3BEpHYTaIUCOKD
al€HHast ),MOJIb,MOJIAPHASIMACCA, MO PHBIHOOBEM, YTIIEPOIHBIMCKENET, D YHKIIMOHATIbHA
ATpyNna,paanuKkai, uU30MEPHs, H30MEPBI,TOMOJIOTHYECKUUPST, TOMOJIOTH, yTIEBOAOPOIbI, K

MCIIOPOANA30TCOACPKALIUECOCTUHEHNUS,MOHOMED,IIOJIUMEP, ~ CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIE  COCJMHEHMs); TEOPUU U 3aKOHBI(TEOPUS  CTPOCHUS
OPraHUYECKUX BEIECTB AM. bytneposa, 3aKOH COXpaHEHUs

MacCCBhIBEIIECTB);3aKOHOMEPHOCTH,CUMBOJIMYECKU U A3BIKX UMUK ;MUPOBO33PEHUECKUE3HA
HUS,JIeKAIME B OCHOBE IOHMMAHHUS TMPUUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SIBJICHU, (PAKTOJIOTTUE€CKUECBEICHUIOCBONCTBAX,COCTABE,IOTYyYEHUNNOE30ITaCHOMUCIIO
Jb30BaHUUBAXKHEHIITUXOPTaHUUECKUXBEIIECTBBOBITYUTTPAKTUYECKONIEATETLHOCTUYEIIO
BEKA;
c(hOpMHUPOBAHHOCTHYMEHUNBBISBIIATbXaPAKTEPHBICTIPU3HAKUTIOHSA TUH,yCTAHABIINB

aThb 150, B3alMOCBSI3b, HCII0JI30BaTh COOTBETCTBYIOIIME
MOHATUANPUONUCAHUMCOCTABA, CTPOCHHUS Y MPEBPALICHUMOPTaHUYECKUX COCIUHEHN;
c(hOpMHPOBAHHOCTH YMEHUU VCIIOJIb30BaTh XUMHYECKYIO

CUMBOJIMKY AJIICOCTaBICHUSIMOJIEKYJISIPHBIXUCTPYKTYPHBIX (Pa3BEPHYTOM,COKPALIEHHOM )
(bopMyOpraHMYECKUX BEIIECTB U yYPAaBHEHUH XUMHUYECKMX pPEaKIMi, HU3rOTaBIUBATh
MOJIEIIUMOJIEKYIOPTaHNYECKUX BEIICCTB I UIUTIOCTPALUUUX X UMUYECKOTOUIIPOCTPAHCT
BEHHOI'OCTPOCHUS,
c(hOpMUPOBAHHOCTbYMEHUINYCTaHABIMBATHIIPUHAAJIC)KHOCTEU3YUEHHBIXOPTaHUYEC
KHUXBEIIECTBIIOMXCOCTaBYHCTPOCHUIOKOIIPEAEIEHHOMYKIIacCy/TpyTIIe
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CO€IMHEHU(YTIEBOA0POIbI, KUCIOPOANA30TCOIEPKAIINECOETUHEHHU 1, BHICOKOMOJIEKY IS
pHBIECOEIMHEH NS ),TaBaThuMHAa3BaHusiocuctrematnyeckorinoMenkiarype(IlUPAC),aTtak
YKEMPUBOIUTHTPUBUATBHBIEHA3BAHUSIOTIEIbHBIX OPraHUYECKUX BEIIECTB (9THIIEH,
MPONMWJICH, AllETUIJICH, 3TUJICHTIIUKOIIb, TIUIEpUH, GeHo,hopMaibaeru, aleTalibIerul,
MypaBbHHAasI KHUCJIOTA, YKCYCHast KHUCJIOTA,
OJIEMHOBASKUCIIOTA,CTEAPUHOBASKUCIIOTA, IITI0K03a,hPYyKTO3a,KPaXMaIL, IEJUTI003a, NIAITUH
);
c(hOpMHUPOBAHHOCTEYMEHUSONPEIEIATHBUIBIXMMIUUECKOMCBA3UBOPTraHUYECKUXCOE
JTUHEHUAX (0IMHAPHBICUKPATHBIC);
c(hOpMHUPOBAHHOCTHYMEHUSATIPUMEHSATHIIOI0KEHUATEOPUUCTPOCHUSIOPTAHUYECKUX
BelecTBA.M.byTiepoBainsioObICHEHUA3aBUCUMOCTHCBOMCTBBEIIIECTBOTUXCOCTABAM
CTPOCHMS;3aKOHCOXPAHEHUS MACCHIBEUIECTB;
c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEpH30BaTh COCTaB, CTpPOCHUE, (punyeckue
UXUMUYECKHUE  CBOWMCTBA  TUIUYHBIX  MPEACTABUTENCH  pa3aMYHBIX  KJIACCOB
OpraHUYEeCKUXBEIIECTB (METaH, 3TaH, ATHJICH, MPOIWJIEH, aleTWieH, Oyraauen-1,3,
METHJIOyTaIueH-
1,3,6€H30J1,ME€TaHOJ,3TaHOJI, A3 TUJICHT JIMKOJIb, INIUIIEPUH,hEHOI,alleTaTb eI U1,MypPaBbUH
ast u YKCYCHast
KHUCJIOTHI,TJIFOK03a,KpaxMaJ, IIeJUII0103a,aMUHOYKCY CHAsIKMCIIOTA ), UJUTIOCTPUPOBATHI€HE
TUYECKYIOCBI3bMEKTYHUMUYPAaBHECHUSIMUCOOTBETCTBYIOIUX X UMWY ECKUXPEAKITUMUCUCTT
OJIb30BaHUEM CTPYKTYPHBIX(HOPMYI;
c(hOpMHPOBAHHOCTLYMEHUSXAPAKTEPUIOBATHUCTOUHUKUYTIIEBOIOPOTHOTOCHIPbSI
(HedTh, IIPUPOIHBIN ras, yToJib), CIOCOOBI 170:¢ nepepadoTKu 151
MPaKTUYECKOCTTPUMEHEHUETTPOTYKTOBIIEPEPAOOTKY;
c(hOopMUPOBAHHOCTHLYMEHUUTIPOBOIUTHBBIUUCICHUSATIOXUMUYECKUMYPaBHEHUSAM(M
acchl,00bEMa,KOJIMYECTBANCXOTHOTOBEIIECTBAWIUIIPOIYKTAPEAKIIMUIIOU3BECTHBIM
Mmacce, 00BbEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX
BEILIECTBUIIUITPOIYKTOBPEAKIINH );
chOpMHUPOBAHHOCTh YMEHHH BIIQJeTh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJAXHAYYHOTO MO3HAHUS, HUCIOJb3YEMbIX B XUMHUU IPU H3YYCHUU BEIIECTB U
XUMUYECKUXSIBIICHUI(HAO0II0AeHN e, U3MEPEHNE,IKCTIEPUMEHT,MOICTUPOBAHNUE ), UCIIONb3
OBaTbCHUCTEMHBIE XHWMHYECKUE 3HAHUS IS MPUHATHS PEUICHUd B KOHKPETHBIX
YKU3HEHHBIXCUTYAIUAX,CBI3aHHBIXCBEIIECTBAMUUUXTTPUMEHECHHUEM;
c(hOpPMHUPOBAHHOCTh YMEHHM COOJIOaTh TMpaBUiia TOJIH30BAHUS
XUMHUYECKOUITOCY TONUIa00paTOPHBIMOOOPYIOBAHUEM, aTAKKETIP
aBUJIA00paIlIEHUSICBEIECTBAMUBCOOTBETCTBUMCUHCTPYKIIUSIMUTIOBBITTIOJTHEHUIOIa00paT
OPHBIXXUMUYECKUXOMBITOB;C(POPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh u
BBITIOJTHATh XMUMHUYECKUM
AKCTIEpUMEHT(ITPEBpaIeHUSIOPraHUYeCKUXBEIIECTBIPUHATPEBAHUU, TI0JTyUCHUEITUIICHA
u U3y4YEHUE €ero CBOMCTB, KaueCTBECHHbIEC peakiuu OpraHUYECKUX
BEIIIECTB,ACHATYpAIUI0ETKOBIPUHATPEBAHU U, IIBETHBICPEAKIIUUOEIIKOB)BCOOTBETCTBUHU
C TMpaBWJaMU TEXHUKH O€30MacCHOCTH TIpU OOpalieHuu ¢ BEHIeCTBAMU W
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71a060paTOPHBEIMOOOPYIOBAHUEM, TPEACTABIATHPE3YIbTATHIIXUMIHUECKOTOIKCIIEPIMEHTAB
dbopmeszanucu ypaBHEHUI COOTBETCTBYIOIIMX pEaKIUil U (GOpMYIHPOBATH BHIBOJABI HA
OCHOBE3THUXPE3YJIbTATOB;
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c(OpPMUPOBAHHOCTbYMEHUHKPUTHUECKUAHATU3NPOBATbXUMUUECKYIONH(DOPMALIHIO
,II0JTy4aeMYIOU3Pa3HbIXUCTOUHHUKOB(CpeicTBaMaccoBonHpopmannu, UHTEpHET
H/PYTHX);

c(OpMUPOBAHHOCTbYMEHU N COOTIOAATHIIPABUIA3KOIOTHUECKHUIIENIECO00Pa3HOIOIIO
BEJICHUS B OBITY M TPYAOBOM JEATENBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/10pPOBbS
M OKPY’KaIOILEUTTPUPOTHONCPEIBI,0CO3HABATHOIIACHOCTHBO3ICUCTBUSIHAKUBBICOPTAHU3
MBI  ONPEAECNEHHBIX OpPraHWYECKUX  BEIIECTB, IIOHMMAs CMBICH  IIOKAa3aTels
[TJIK, mosicHATbHAIPUMEPAXCIOCOOBIYMEHBIIEHUSUITPEAOTBPALIEHUSUX BPEAHOTOBO31E
JCTBUAHAOPTAHU3MYEIIOBEKA,;

U100y 4aroIMX CACOTpaHUYEHHBIMUBO3MOKHOCTMU3I0POBbS: yMEHUETIPUMEHATh
3HAHMSI000CHOBHBIXJOCTYTHBIXMETOAAXT03HAHUS BEIIECTBUXUMUYECKUX IBJICHU;

UIA  CIENbIX W CcHaboBUIAIMIMX  OOY4YalOIIMXCS: YMEHHME  MCIOJb30BaTh
penbedHOoTOUCHHYIOCHCTeMy0oOo3HaueHui JI.bpaitns s 3anucuxumMudeckuxopmyoi.

11KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuyeckas
XUMUSI»OTPAKAIOT:
c(hOpMHUPOBAHHOCTHIIPEICTABICHNN : OXUMHYECKONCOCTABIISIONICHECTECTBEHHO -
HayYHOMKApTUHBIMHUPA,POTMXUMUUBIIO3HAHUMUSBICHUUITIPUPOABI, B OPMUPOBAHUUMBIIII
JICHUSIMKYJIBTYPBUTHYHOCTH, €D YHKIIMOHATLHOUTPAMOTHOCTH, HEOOXOAUMO M IJISIPEIIICH
UANPAKTUYECKUX3aJaUUIKOTIOTUUECKUOOOCHOBAHHOTOOTHOIICHUS
KCBOEMY3JI0POBBIOUITPUPOTHONUCPEIE;
BJIaJICHUECUCTEMOMXMMUYECKMX3HAHU M, KOTOPASBKIIIOYAET: OCHOBOMOJIAr at0OIIUETIO
HATHA(XUMAYECKUIDIIEMEHT,aTOM, H30TOI1,S-,p-,d-
AIEKTPOHHBICOPOUTATINATOMOB,HOH,MOJIEKYJ1a,MOJIb, MO PHBIHOOBEM, BAICHTHOCT,J1E
KTPOOTPUIATEIbHOCTh,CTEICHhOKUCICHH S, XUMUYECKAsICBSI3b(KOBAJICHTHAS, HOHHAS,
MeTaJUIM4YecKas, BOAOPOIHAS), KpUCTAJINYECKas PEIIETKa, TUIB XUMHUYECKUXPEaKIUM,
pacTBop, AIIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JIACCOIUALINS,0KMCITUTEIb,BOCCTAHOBUTEIb,CKOPOCTHbXUMUUYECKONPEAKITUN, XUMUYECKOE
PaBHOBECHE); TCOPUUU3AKOHBI(TEOPUSIICKTPOIUTUUECCKONAUCCOIIUAIIUU, TEPUOTAYECKHU
1 3akoH J[.1I. MenpaeneeBa, 3aKOH COXPaHEHHUSI MACChl BEIIECTB, 3aKOHCOXPAHEHUS U
MpeBpalieHus SHEPTUU npu XUMHYECKHX peaKLusX),
3aKOHOMEPHOCTH,CUMBOJIMYECKUNA3BIKX UMUH,MUPOBO33PEHYECKHNE3HAHMS,JICIKAIITUEBOC
HOBETIOHUMAHUSATPUINHHOCTUUCUCTEMHOCTUXUMUYECKUX
SABJICHUH,(DAKTOIOTHYECKUECBEICHUSIOCBOMCTBAaX,COCTARE,TOJTYYEHUUHOE€30TTaCHOMHUCIIO
Jb30BaHUUBAXKHEHIITUXHEOPTaHUUYECKUXBEIIECTBBOBITYUITPAKTUUECKONAEATETILHOCTUYE
JIOBEKa;
c(hOpMHUPOBAHHOCThYMEHUNBBISBIATEXaPAKTEPHBICTIPU3HAKUTIOHATHM, yCTAHABINB
aTh X B3aMMOCBS3b, HCII0Ib30BaTh COOTBETCTBYIOIIIHE
MOHSITUATPUONUCAHUMHEOPTraHUUE€CKUXBEIECTBUUXITPEBPAIICHHUI;
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c(hOpMHPOBAHHOCTh YMEHH UCIIOJIb30BaTh XUMHAYECKYIO
CUMBOJIMKYJIICOCTaBICHUA(DOPMYJIIBEIIECTBUYpaBHEHUMXUMUYECKUX PEAKIIUMA,CUCTEMA
tryeckyronHoMeHkatypy(IUPAC)utpuBualibHbleHa3BaHUSOT/ACIbHBIXHEOPTAHUYECKIX
BELIECTB (yrapHsbIit ras, YIJIEKUCIIBIN ras, aMMUAK, raméHas
U3BECTh,HETAIIEHAAN3BECTh, TMTHEBASICO1A, TUPUT UJIPYTHUE);

c(hOpMHUPOBAHHOCTEYMEHUNOTIPEIEIATHBAIEHTHOCTHUCTENIEHHOKUCIICHUSIXUMUYEC
KMX DJJIEMEHTOB B COCOUWHEHHSX PAa3JIMYHOTO COCTaBa, BHJ  XUMHUYECKOU
CBsI3U(KOBaJICHTHAs,MOHHAS ,METAINTNYECKAsL,BOIOPOAHAS ) BCOC TUHEHUSIX, TUTIKPUCTAIUITH
YECKOU pemeTKn KOHKPETHOT'O BEILECTBA (aroMHas, MOJIEKYJIIpHAs,
VMOHHAs,METAJNINYECKas ), XapaKTEPCPEAbIBBOIHBIXPACTBOPAXHEOPTAHNUECKUXCOETUHEH
uii;

c(hOpMUPOBAHHOCTLYMEHUNYCTAHABINBATHIIPUHAIJIEKHOCTHHEOPTraHUYECKUXBEII]
€CTBIIOMXCOCTAaBYKONPEAEIEHHOMYKJIIACCY/TPYIIECOeINHEHUI(TIPOCThIEBEIIECTBA—
MeTaJUTbIMHEMETaJUIbl,0KCUIbI,0CHOBAHUS, KUCIIOTHI,aM(DOTEPHBIETUPOKCHIBI,COJIN );

c(hOpMHUPOBAHHOCTEYMEHUNPACKPBIBATh CMBICH — Tlepuojuyeckoro 3akona/l.H.
MenneneeBa u JI€MOHCTPUPOBATH €ro0 CHUCTEMATHU3UPYIOIIYIO, OOBICHUTEIBHYIO
UIIPOTHOCTUYECKYIO(DYHKIINH;

c(hOpMHUPOBAHHOCTHYMEHUNXAPAKTEPU30BATHAICKTPOHHOECTPOCHUEATOMOBX MUY
€CKUXDJIEMEHTOB | —
4nepuonoslleprnognyeckoricucreMbIxuUMUIECKuX31eMeHTOB/]. 11.MenneneeBa,ucromnb3y
ATIOHATHUAKS-,P-,d-3IeKTPOHHBICOPOUTATIHY,
«QHEPTreTHYECKUEYPOBHN»,00BICHATH3aKOHOMEPHOCTUN3MEHEHUICBOMCTBXUMUYECKHUX
AJIEMEHTOB " 170:¢ COEIMHEHUI o nepuoaam u rpyImmam
[lepnognueckoricucrempixumuyecknxaneMeHToB/l.1M1.Menneneena;

c(hOpMHUPOBAHHOCTH YMEHUHI XapaKTEpPU30BaTh (omHCHIBATH) oO1ue
XUMHUUYECKUECBOMCTBAHEOPraHUYECKUXBEIIECTBPA3IMUYHBIXKIIACCOB,1I0/ITBEPKIATHCYIIIE

CTBOBAaHUE TE€HETUYECKOU CBA3U MEXKILY HEOPraHU4ECKUMHU
BEILIECTBAMHCIIOMOIIBIOYPABHEHUICOOTBETCTBYIOIINX X UMUYECKUX PEAKIIN I
c(hOpMHPOBAHHOCTh YMEHUS KJ1acCu(UIIMPOBAThH XUMHYECKUE

PEaKIMHATIOPA3TUIHBIMITIPU3HAKAM(IUCITYHCOCTaBYPEarupyOIINXBEIIESCTB, TSITITIOBOMY?
bdexTypeakimu, n3MEHEHUIOCTEIICHEHOKHCIICHUSIDJIEMEHTOB,00paTUMOCTHUPEAKIINH, y4Ia
CTUIOKATaJIN3aTopa);

c(hOPMHPOBAHHOCTh YMEHHUHM COCTABJIATh YypPAaBHCHHUS PEAKIHMA Pa3TMIHBIX
THUIIOB,IIOJIHBIE W COKpalIEHHBIC YpPaBHEHUS pEaKIMii HWOHHOTO OOMEHA, YYHTHIBAsS
YCIIOBHUS, IPUKOTOPHIXITUPEAKITUUU Y TTOKOHIIA;

c(hOpMHUPOBAHHOCTHYMEHUNTTPOBOIUTHPEAKITAN, TOATBEPK A0 EKAYeCTBCHHBIN
COCTaB Pa3TUYHBIX HEOPTaHUYECKUX BEIIECTB, pacro3HaBaTh
OTIBITHBIMITY TEMHOHBI, IIPUCYTCTBYIOITUEBBOTHBIXPACTBOPAXHEOPTaHNYECKUX BEIIISCTB;

c(hOpMUPOBAHHOCTEYMEHUNPACKPBIBATHCYIITHOCTHOKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUNA TOCPEICTBOM COCTABJICHHUS DJJIEKTPOHHOTO OanaHca
ITUXPEAKLINM;
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c(hOpMHUPOBAHHOCTEYMEHUNOOBICHITH3aBUCUMOCTHCKOPOCTUXUMUYECKONPEAKITUN
OTPa3IMYHBIX(PAKTOPOB;XapPAKTEPCMEIICHUSIXUMHUUYECKOTOPaBHOBECHIB3aBUCUMOCTHOT
BHemHeropo3aehcTBus(mpuniu/lelllaTense);
c(hOpMUPOBAHHOCTHYMEHU I XapaKTEpU30BaTbXUMUYECKUE IIPOLIECCHI,
JIKAIMEBOCHOBETIPOMBINIIIICHHOTOTIONYYeHUSICEPHOMKHICIIOThI, aMMHaKa, aTakkechopm
UPOBAHHOCTH MpEeACTaBICHUM 00 o01nx Hay4YHBIX MPUHIUIIAX u
HKOJIOTHYECKUXTIPOOIEMAXXUMUYECKOTOITPOU3BOICTBA;
c(hOpMHUPOBAHHOCTHYMEHUNTTPOBOIUTHBBIYMCIICHUSICUCTIONb30BAHUEMITOHSATHUS
«MacCcOBas 10 BEIECTBABPACTBOPEY,00bEMHBIXOTHOIIEHUHTA30 BIIPUXUMUYECKUXPEAK
IUSX, MACChI BEIIECTBA WK 00BbEMA ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA,MACCE
uim 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEMIECTB, TEIJIOBOTO
s dexTapeakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAcChl BEIIECTB, MPEBPAILCHUS U
COXpPaHECHUSIHEPIUH;
c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIO/AaTh MpaBUiia IOJIb30BAHUS
XUMHUYECKONTIOCYI0MUITIab0paTOPHBIMOOOPY 10BAaHUEM, ATAKKETIP
aBUJIA00PaIlEHUSCBEIIECTBAMUBCOOTBETCTBUMCUHCTPYKIIUSIMUTIOBBITIOTHEHUIOJIA00paT
OPHBIXXUMUYECKUXOMBITOB;C(POPMUPOBAHHOCTh YMEHUN IJIAHUPOBATh u
BBITIOJTHATh XUMUYECKUI
AKCIIEPUMEHT(Pa3I0KEHUETIEPOKCUIABOA0POIaBIPUCYTCTBUUKATAIIN3ATOPA, ONPEIEIICH
M€ Ccpelpl pacTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOIO HMHAMKATOPA,BIUSHHE
pa3uuHbIX (PAaKTOPOB HA CKOPOCTh XMUMHYECKOW pEaKIuu, peaklMi MOHHOTOOOMEHa,
KaueCTBEHHbIE peakiuu Ha cy’abdar-, KkapOoHaT- U  XJOPUA-aHHOHBI, Ha
KaTMOHAMMOHHUS,pEIIEHUEIKCIIEpUMEHTaIbHbIX3a4aunioTeMmaM«MeTtamisiwu«HemeTamnn
bI»)B COOTBETCTBUU C TIpaBWJIAMH TEXHHUKH OE30MACHOCTH TMpU OOpAIICHUH C
BEILIECTBAMU
U1a00paTOPHBEIMOOOPYIOBAaHUEM, TPEICTABISATHPE3YIbTATEBIXUMUYECKOTOIKCIIEPUMEHTA
B(hopMe3anucuypaBHEHUICOOTBETCTBYIONTUXPEAKITUHU(DOPMYITUPOBATHBBIBOIBI
HAaOCHOBE3TUXPE3YJIbTATOB;
c(hOpMHUPOBAHHOCTHYMEHUNKPUTUYECKUAHATTU3UPOBATEXUMUYECKYIOUH(POPMAITHIO
,TIOJTy4aeMyIOU3Pa3HBIXUCTOYHUKOB(CpEICTBaMacCOBOMKOMMYHUKaIuu, UHTepHETUIPY
TuXx);

c(hOpMHUPOBAHHOCTH YMEHUH cobro1aTh npaBuia 9KOJIOTUYECKU
11e71eCO000pa3HOTOIIOBEICHUS B OBITY M TPYAOBOM JNEATEIBHOCTH B IIEIAX COXpPaHEHUS
CBOETO 3JI0POBbBS

HOKPYKaIOIEUIPUPOTHONCPE B, 0CO3HABATHOIIACHOCTHBO3/IEHCTBUSIHAXKUBBICOPTaHN3
MBIOIPEAEITIEHHBIXBENECTB, TOHMMascMbIcimokazaressal [ K, moscusteHa
IPUMEPAXCIIOCOOBIYMEHBIIICHUS n npeA0TBpaIICHUS
HMXBPEIHOTOBO3/ICHCTBUSIHAOPTaHU3MYEIOBEKA;

JUI100y4aroIMX CSICOTPAaHUYCHHBIMUBO3MOYKHOCTSMU3/I0POBBS: YMEHUETTPUMEHSITh
3HaHUS000CHOBHBIXJOCTYITHBIXMETOAaXTO3HAHU S BEIIECTBUXUMUYECKUX IBIICHU;

UL CJIeNbIX W CJa0OBHISIIMX  OOYYaloIIMXCS: YMEHHE  HCIIOJIb30BaTh
penbedHOTOUCHHYIOCUCTEMYOoO03HaueHm JI. bpaiins 1 3anucuxumMudecKuxpopmyt.
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TEMATUYECKOEIIJIAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KosmuecTBo OCHOBHBICBUABIICSITEILHOCTH
pa3aeiioB U [IporpamMmHO€ECcOIEpKAHNE
n/n 4acoB oOy4Jaronmxcs
TeMy4eOHOTOIpeIM
eTa
Pazneal.TeoperuyecKueoCHOBBIOPraHMYeCKOMXUMUM
1.1 | IIpeamer 3 [IpenMeTopraHn4eCKONXUMHM: PackppiBaTbCMBICIIN3y4aeMBbIX
OpPTraHUYECKONXUMUMU. €€BO3HUKHOBEHNE,PA3BUTHEH MOHATUH (BBISBISTEUXXaPAKTEPHBIE
TeopuscrpoeHus 3HAYEHUEBIOIYYCHUNHOBBIXBEILIECTB MIPU3HAKH ), yCTaHABIMBATbUX
OpraHUYECKUX uMarepuasioB. TeopuscTpoeHus B3aUMOCBSI3b.
COEIMHECHUH OPTraHUYECKUXCOETNHEHUN [IpUMEHATHIIONO0KEHUSITEOPU T
A.M.Bytneposa A.M.BbytiiepoBa,e€0CHOBHbBIE CTPOCHUAOPTaHUYECKUXBEIIECTB

1o10KeHuSA. CTpyKTYpHBIS(DOPMYITBI
OpraHUYECKUXBEIECTB. [ oMoIorHs,
n30MepHst. XUMUYECKAsICBA3b
BOPTraHUYECKUXCOCTMHECHUSAX :KPATHBIE
CBSI3U, G- T-CBSI3HU.
[IpencraBnenneokiaccupukanuu
oprannveckuxseniects. Homenknarypa
OPraHUYECKUXCOCIMHCHUN
(cucTeMaTnuecKas ) uTpUBHATIbHBIE
HA3BaHUSBAKHEUIIINXITPEICTABUTEIICH
KJIACCOBOPTaHUYECKUXBEIECTB.
IKCIIEPUMEHTAIbHbIEMETOAbI
U3yYeHHUsBelleCTBUMXIIPEBPALLICHUIA:

A.M.BbyTtnepoBainsioObICHEHUS
3aBUCUMOCTHCBOMCTBBEILIECTBOTUX
COCTABaUCTPOECHUS.
Hcronb30BaTbXUMUYECKYHOCHMBOJIUKY
JUISICOCTABIICHUSIMOJIEKYJISIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTOMH,
COKpaI€HHOMN )(hOpMyTOpraHUYECKUX
BEILECTB.
OnpenensaTbBUABIXUMUYECKONCBA3U
(oIMHapHBIE,KPATHBIE )BOPTAHUUECKUX
COEJIMHEHHUSIX.
PackpbIBaTbpOILOPTaHUYECKOUXUMUU
BIIPUPO/JIE,XaPAKTEPU30BATHEE
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e JleMOHCTpanuu:

— O3HAKOMJICHHUE C
o0pa3laMHOPTaHNYEeCKUXBEIIECTBUMAT
epuaaMUHaNuXOCHOBE;

— OIBITHIIIONPEBPAIICHUIO
OpraHUYeCKUXBEIEeCTBIPUHATPEBAHUHU(
TJIaBJICHHUE,00yTJIMBAaHUEUTOPEHUE).

e JIaGopaTOpHBICOTIBITHI:

— MOJICTTUPOBAHUEMOJICKYT
OpTraHUYECKUXBEILECCTB

3HAYEHHUE B KU3HU
4eJI0BEKA, WITIOCTPUPOBATHCBA3HC
JPYTUMUHAyKaMH.
Habito1aTenonuchIBaThAEMOHCTPALIAO
HHBIEOTIBITHI;[IPOBOAUTHHU OIHUCHIBATH
71a00paTOPHBIE OIBITHI
UITPAKTUYECKUEPAOOTHI

Hroronopasneny

Paznen2.Yriaesogopoasl

2.1

[IpenenbHBIEYTI
€BOJOPOIbI—
aJIKaHbI

AJIKaHBI: COCTaB U
CTPOCHUE,TOMOJIOTHYECKUI P/,
Meran u 3TaH —pocTenime
MPEJICTABUTENIH aJIKAHOB:COCTAaB,
XUMHUYECKOE CTPOEHHE,PU3UIECKHUE U
XUMHUUYECKHE CBOMCTBA(pEakinu
3aMelIEeHUs U

TOPEHMUS ), HaX O’KICHUEBITPUPO/IC, 10Ty
YEeHHUEU

IIPUMEHCHUE

PackpeiBaTh cMbICIT

M3Y4aeMBIXTTOHATUH (BBISBISTEUXXAP
aKTePHBICTIPU3HAKH ),yCTAHABINBATh
MXB3aMMOCBS3b,UCIIOB30BATHCOOTRE
TCTBYIOILIUEITOHSTUS
MIPUOINKMCAHUUCOCTABA,CTPOCHHUSUII
peBpalieHu
OPraHUYECKUXCOCTUHECHUM.

M cnonb30BaTbXUMUYECKYIOCUMBOJIMKY /T
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2.2

Henpenenvubie
YIJIEBOAOPO/IBI:
aJIKCHBI,aJIKaJUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB U
CTPOEHNE,rOMOJIOTUYECKUN

AN DTUIICH—
IIPOCTENITUHITPENCTABUTENBAIKEHOB:C
OCTaB, XUMUYECKOE
CTpoeHue,pru3nuecKre 1 XUMUYECKUE
CBOMCTBA(pEeaKUUTUIPUPOBAHHUS,
raJIOT€HUPOBAHMS, TUIPATALINH,

JIs1 COCTaBJICHMSI MOJIEKYJISIPHBIX
UCTPYKTYPHBIX(pa3BEPHYTOM,
COKpalEHHOMN )pOpMyIOpPraHUYECKUXB
CILIECTB.

YcraHaBIuBaTh
IPUHA]JIEKHOCTHBEIIECTBKOIIPEIE
JIEHHOMYKJIacCy
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OKHCJIEHUSUIIOJIUMEPU3ALIIH )
Hax0>KJICHUEBIIPUPOJIE,
ITOJIy4YEHUEUTIPUMEHEHHUE.
AnKaueHbl:0yTaIueH-
1,3umernnoyraauen-1,3,
XUMHYECKOECTPOCHHE,PEAKIUATIONN
MepHU3aluu,IpUMeHeHne (11
CUHTE3aIIPUPOTHOTOMCUHTETUYECKO
ro

Kay4qyKaupe3uHbI).

AJIKVHBI: COCTaB U
0COOEHHOCTHCTPOEHHUS,TOMOJIOTUYECK
Ui pAn. ALETHIICH—
MIPOCTENITUHITPENCTABUTEID
AJIKUHOB:
COCTaB,XUMHUYECKOECTPOCHHE, PU3NUE
CKUEUXUMUYECKHE CBOMCTBA
(peaKkMUruIpupoBaHus,
raJlOT€HUPOBAHUS, THIPATALIMUT OPEHN
),HAXOXKJICHUE
BIIPUPOAE,NOJTYYEHUECUTIPUMEHEHUE

YTJIEBOIOPOIOBIIOCOCTABYHC
TPOEHUIO,HA3bIBATH UX
MOCHUCTEeMAaTHICCKOMHOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC
Ha3BaHUSOT/ICIHLHBIX
MIPECTAaBUTEIICHYTIICBOAOPOIOB.
OnpenensaTbBUABIXUMAYECKONCBS3UB
MOJIEKYJIaXyTJIEBOJOPOIOB;
XapaKTEePU30BaATh3aBUCUMOCTD
PEAKIMOHHOMN
CITIOCOOHOCTHYTJICBOOPOIOB

OT

KPaTHOCTUKOBAJICHTHOMUCBSI3H.
XapakTepu30BaTh COCTaB,

CTpPOCHHE, TPUMEHCHHE, PU3NICCKUCH
XUMHYECKHE CBOMCTBA,
BAKHEHUIINECTTOCOOBINTOTYUCHUS TUIIH
YHBIXIIPEJICTABUTEINICH pa3IMUHBIX
KJIACCOBYTJIEBOJIOPOJIOB (METaHa,
JTaHa,dTUJICHA, allCTHJICHA,
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2.3

ApomMaTudeckue
YTIEBOAOPOIbI

Apenbl: 6€H3011 U TOIYO,
COCTaB,XMMHUYECKOE CTPOCHUE
MOJIEKYIT,(PU3NIECKUENXUMUYECKUEC
BOMCTBA(pEaKINK raloTeHUPOBAHUS
MHUTPOBAHUS ),[10JTy4CHHE
unpumeHenue.Bnusauedensona
HaopraHu3MyenoBeka.l eneTuueckasic
BA3bYIJIEBOJOPOJIOB

Oyranuena -1,3,0eH30:1a,TONIy0JIa).
BBISIBIATH T€HETUYECKYIO CBS3b
MEXyyTII€BOAOPOJAMHU U
IIOATBEPXKAATh eEHATNYUE
YPaBHEHUAMHUCOOTBETCTBYOIIUXXUMU
YECKUX

PEaKIUNCUCIIONB30BAHUEMC

TPYKTYPHBIX(OPMYIL.
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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
JTYKTHITIEpEepaOdO0TKH HePTH, X
MPUMEHEHUEBIPOMBIIIIICHHOCTUUBO
BITY.
KaMeHHBIYTOJIbUIPOYKTHIETOTIE
pepaboTKHU.
JKCNePUMEHTAIbHbIEMETOAbI
H3yYEeHHUSBEIECTB

UMX NPeBpallleHUI:

e /lemOoHCTpanuu:

— komteknun«Hepte»n«Yromby;

— Buaeo(pparmeHT«Bynkanuzanus
PE3UHBDY.

e JIaGopaTOPHBICOTIBITHI:

— Ka4ECTBEHHOE OIPECIICHHUE
YTIEPOIauBOJOPOAABOPTaHUYECKUX BELL]
€CTBax;

— O3HAKOMJIEHHE C
o0Opa3laMHIIacTMACC,KayYyKOB
HUPE3UHBI,

— MOJCIIMPOBAHUEMOJICKYII
YTII€BOJ0PO/IOB
UTJIOT€HOTIPOU3BOHBIX.

XapakTepru30BaTbUCTOUHUKUYTIIEBOIOP
OJIHOTO CBIpbsl (He(Th,MPUPOJIHBIH Ta3,
YTOJIb), CIOCOOBI UXTIEPEePadOTKH
UIPAKTHYECKOCTIPUMEHEHUE
MOJIy4aeMbIX POyKTOB.Vcroib30BaTh
€CTECTBEHHO-
HAyYHBIEMETOIBITIO3HAHUSI—
IPOBEJICHUE,HAOIIOIEHNE U OITUCaHHE
XUMHUYECKOTOAKCTIEprUMeHTa(J1adopaTop
HBIE OIBITHIUIIPAKTUYECKUEPAOOTHI).
CrnenoBaThpaBHiIaMO€30MIaCHOMP
aboThIBIAOOpaTOpUN

MIPU UCTIOJIB30BAHUH
XUMHYECKONTOCYIbI B 000PYI0BaHHUS,
a

TaK)KeNpaBUJIaMOOpaIlleHUICBEILIECTB
aMHUB COOTBETCTBHH C
WHCTPYKITUSIMUBBITIOTHEHUSTA00paTO
PHBIXOIBITOBUITPAKTHIECKUXPAOOTIIO
MOJTy4YEeHUIONN3YICHUIOOPTaHUIECKUX
BEIIECTB.

IIpencraBiaATbpe3yabTaThl
IKCTIEpUMEHTa B (hopme
3aMiCUypPaBHEHUHCOOTBETCTBYIOIIUXPE
aKIMHUAETaThBBIBOIBIHANXOCHOBE.
[TpoBOIUTEBBIYUCIICHUS

JUTSL OTIPEICIICHUS
MOJIEKYJIIPHON(OPMYIIbI
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e [IpakTruecknepabOThI:
Nel. ITonyyennesTniieHann3y4eHue
€rOCBONCTB.

OpraHU4eCcKOTO
BEILIECTBA,[T0YPABHEHUIOXUMUYECKOU
pEaKIIMH.
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e PacuéTHbIe3aqaun:

— ONpPEACIICHUE
MOJIEKYJISIPHON(DOPMYIIBIOPTaHUYEC
KOT'OBEIIECTBAIIOMacCCOBBIMIOISIMA
TOMOBXHUMHUYECKUXIJIEMECHTOB;

— Pacy€THINIOYPAaBHEHUIOXUMHUYECKOUP
CaKIINH

CaMOoCTOSTENBHO MJIAHUPOBATH
HOCYIECTBIIATECBOIOIIO3HABATEIIbHY
I0/ICSITETIbHOCTD; IPUHUMATh
aKTUBHOCYYaCTHEBIPYIIIOBOIYy4eOHO

u
ACATCIBHOCTH

Hroronopasneny 13

Paznen3.Kuciaopoacoaep:xamueopranudecKuecoe1uHHeHU s

3.1 | Caoupter. DeHON 3

IIpenenbHBIE OTHOATOMHBIEC
CIIUPTHI:METAHOJI U 3TAHOJI,
XUMHUYECKOECTPOCHUE, PU3MUECKUECHX
MMHYECKHUECBOMCTBA (Peakinuu ¢
aKTUBHBIMHUMETAJJIaMHU,
rajoreHOBO0POIaMHU,TOPEHHE),
npuMeHeHne. BonopoaHasacsa3p.
Du3NOIOru4YECKOe

JIEUCTBUEMETAHOJIa M DTaHOJIa Ha
OpraHU3MYEJIOBEKA.
MHOTroaTroOMHBIECITUPTHI: ATUIICHTITUKOJIb
U TJIMIEPUH, XUMUYECKOE
CTpOoCHHE,hU3UICCKHE U XUMUICCKHE
CBOMCTBA(B3aUMOICHCTBHE CO
IIEJTOYHBIMUMETAJIIaMU, KaueCTBECHHAS
peaxus

HaMHOTOATOMHBIECITUPTHI).
duznonornueckoeneiicTBUE

PackpriBaTh cMbICTT
M3Y4aeMbIXTTOHATUM (BBISIBISATHUXXAP
aKTEPHBICTIPU3HAKH ),yCTAaHABINBATh
HMXB3aUMOCBSI3b,UCIIOIb30BATHCOOTBE
TCTBYIOIUETIOHSITUSA
MPUOTIMCAHUUCOCTABA,CTPOCHUSIUIT
peBpallCHUN
OPraHUYECKUXCOCTUHECHUM.

N cnonb30BaTbXUMUYECKYIOCUMBOJIUKY/T
JI1 COCTABJICHUS MOJIEKYJISIPHBIX
UCTPYKTYPHBIX(Pa3BEPHYTOM,
COKpaIEHHOM )(hOpMYTOPTraHUIECKUXB
€IECTB.

YcraHnaBauBaTh
MPUHA]JICKHOCTHBEIIECTB
KONPEACIECHHOMY
KJIACCYIIOCOCTABYUCTPOEHHUIO,
Ha3bIBATHbUXIIOCUCTEMATHYECKOMHOME
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HaOpraHI/BM‘-IeJIOBCKa.HpI/IMeHeHI/IeF
JIMOCPHUHA UOTHIICHT JIMKOJIA.

HKJIATypE;
NPUBOIUTHTPUBUATBHBICHA3BAHUS
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®enon. CtpoeHue
MOJIEKYJIbI,(PU3HUECKUEUXUMUUECKUE
cBoricTBad)eHoa. TOKCHUYHOCTD
dbenona,
ero(pu3noIornuecKoeIencTBIE
Haopranu3zmuesioBeka. I [pumenenune
dbeHomna

3.2

Anbnerunpsl. KapooHoB
BIEKUCIOTHL. CII0JKHBIE

3¢ upsI

Anbaernabl:
dhopmanpaeruauaIeTaabIeru/,
XUMHUUYECKOE CTPOCHUE,PU3UUECKUE U
XHMHUYECKHUE
CBOMCTBa(PEAKIIMUOKUCICHUSIUBOCCTAHO
BJICHM S, Kau€CTBEHHBIE PEAKIIH),
MOJIy4YE€HHE UIIPUMEHEHHE.
OHOOCHOBHBIEIIPEICTTBHBIC
KapOOHOBBICKHUCIIOTHI: YKCYCHASIK
UCIIOTa,XUMUYECKOECTPOECHUE,
dbuznyecKre 1 XUMUYECKHE
cBoiicTBa(00IIHEe CBOMCTBA KUCIIOT,
peakuusidTepudUKaum), NOJTydYeHUe
unpumeneHue.CTeapuHOBasSMOJICMHOBAS
KHMCJIOTBIKAKIIPEICTABUTETUBBICIITX
KapOOHOBBIXKUCIIOT.MBLITaKaKCOJINB
BICIIIMX KaPOOHOBBIX KHUCJIOT,
UXMOIOIIee e HICTBHE.
CroxHBICA(DUPBIKAKITPON3BOTHBICK
apOOHOBBIXKHUCIIOT. [ maponu3
cl10HBIX3(pupoB. Kupbikak

OTIICTILHBIXIIPEACTABUTEICH
KHUCJIOPOACOIEPKAITUX

coeIMHEHNN. XapaKTepru30BaTh COCTaB,
CTpOoeHHue,TpUMEHEHNUE, PU3NICCKUEUX
MMUYECKHE CBOMCTBA,
BOKHEHIITMECTTOCOOBITOTYUCHUA TUTTNY
HBIXTIPEACTAaBUTENCH Pa3IMIHBIX
KJIACCOBKHCIIOPOICOAEPIKAIITNX
coeMHEeHU(METaHoIa, dTaHOJIa,
rimiepuHa,penona,opmanbaeruia,aiy
eTaJbJeTHaa, YKCYCHOM
KHUCJIOTHI,IIFOKO3bI,caxapo3bl,KpaxmMall
a,11eJUTFOJI03b1 ) ; BEISIBIIATB I €HETHYECKY
10
CBSI3bMEKTYHUMHUHUIIOATBEPKIaTheEHA
JIAYNe
YPaBHEHUSIMHUCOOTBETCTBYIONTUXXUMH
YECKHUX

PEAKIUKICUCTIONB30BAHUEMC
TPYKTYPHBIX(POPMYIL.
OnuceIBaTHCOCTAB, XMMHUUECKOEC
TPOCHHE u MIPUMEHEHHUE
KUPOB,XapaKTEPHU30BATHUX3HAY

CHHUE
JUISDKU3HEACATSIHOCTHOPTaHU3MOB.
Oco3HaBaTh OMACHOCTH
BO3JICHCTBUSIHA JKUBBIC OPTaHU3MBI
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ONpCACICHHBIXOPIraHNICCKUXBCUICCTB
,JJIOSICHATD
Hal'[pI/IMepaXCHOCO6BIYMeHBIHCHI/IH
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MPOU3BO/IHBICTIIUIEPUHANBBICIIINX
KapOOHOBBIXKUCIOT. I UAPOIU3KUPOB

3.3

YrneBoasl

VYrieBobl: coCTas,
KJIaCCU(PUKALUAYTICBOIOB (MOHO-,

U~ urnonucaxapuibl ).l moko3a—
POCTEUIMIMOHOCAXapUa:0COOEHHO
CTH CTPOEHUS
MOJIEKYJIbI,(pU3HUECKUEUXUMUUECKUE
CBOMCTBArIIOKO3bI(B3aUMOICUCTBUE

¢ ruapokcugom meau(ll),
OKHCJICHHEaMMHUAYHbIM PACTBOPOM
okcunacepeopa(l),BocctanoBieHue,0po
YKEHHETIIFOKO3bI), HAXO0KJICHUE B
PUPOE, IPUMEHEHHE TITFOKO3BI,
OMOJIOTUYECKAIPOIIb B
KU3HEIEATEIbHOCTH
opraHu3zmauesnoBeka. @OTOCHUHTES.
®pyKTO3a KAKU30MEPTITFOKO3HI.
Caxapoza—TipecTaBUTeIbANCaXapuaoB,
THIPOJIU3 Caxapo3bl,HAXOXKICHUE B
npupoze u npuMenenue.Kpaxman u
LEJUTI0JI03a KaK MPUPOTHBIETIOIUMEPHI:
CTpOEHHE Kpaxmaia
ULEJUTIONO03b], (P U3NUECKUEUX UMUYECKUE
CBOMCTBaKpaxMana(ruapoaus,
KaueCTBEHHASIPEAKIIUSCUOIOM).
IKCNePUMEHTATbHbIEMETO/IbI
H3Yy4YeHHUsABEIeCTBUMXITPEBPAIIIEHHIA:

U TIPEIOTBPAIICHUS UX
BPEIHOTOBO3/ICHCTBYS HA OpTraHU3M
yenoBeka.icronb30BaTh €CTECTBEHHO-
HAyYHBIEMETO/IBITIO3HAHUSI—
NIPOBEICHIE,HAOTIOICHNE U OTTUCaHHE
XUMHYECKOT0AKCTIEpUMEHTa(J1adopaTop
HBICONBITHIMIPAKTUYECKUEPAOOTHI).
CrnenoBarbipaBuiiaM0e30macHOM
paboThIBIaAOOpaTOPUN

MIPH UCTIOJIb30BAHUU
XUMHUYECKONIOCYIbI U 000PYIOBaHMUS,
a
TaK)KEMPaBUIIaMOOpaIlIeHUSCBEILIECTB
aMHUB COOTBETCTBHH C
WHCTPYKIIUSIMHUBBITIOTHEHUSIA00PaTO
PHBIX
OTIBITOBUITPAKTUIECKUXPAOOTIONOTYY
CHUIOMU3YUYEHUIOOPTaHUYECKUXBEIIEC
TB.

[IpencraBasThpe3yabTaThl
IKCTIEpUMEHTa B (hopme
3aMMCUypPaBHEHUHCOOTBETCTBYIOIIUXPE
aKIMIU 1eTaThBBIBOJBIHANXOCHOBE.
[TpoBOAUTHBBIYHCIICHUS

TUTSL OTIPEICIICHUS
MOJIEKYJISIPHON(OPMY ITbI
OpPraHUYECKOTO BEIIECTBA,I0
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YPAaBHEHUIO XUMHYECKOU

peakuu. CaMOCTOSTENBHOIIJIAHUPOBAT
bU
OCYILECTBIISITHCBOIOIIO3HABATEIIbHY IO
JIEATEIIbHOCTh; IPUHUMATHAKTUBHOE
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¢ J[abopaTOPHBICOMBITHI:

— T'OPEHUECTTUPTOB;

— B3aUMOJICHCTBHE
TITUEPUHACTUIPOKCHIOMME]

u(ll);

— Ka4eCTBEHHBICPEAKIINUAIBACTHUIOB(
OKHUCJICHHUE aMMHUAYHBIM
pacTBOPOMOKCHIa cepedpa 1
runpokcuaommenn(ll));

— B3aUMOJICHCTBUEKPAXMAJIACHOJIOM.
e [IpakTHuecknepaboThI:
Ne2.CpoiicTBapacTBOpayKCyCHOUK
UCJIOTHI.

e PacuérHbiezanauu:

— OmpeJeeHue
MOJIEKYJISIPHON(OPMYITBIOpraHudecC
KOTOBEIIECTBAIIOMACCOBBIMIOISIMA
TOMOBXMMHYECKUX JIEMEHTOB U TI0
Macce(00BeMy )TPOTYKTOBCTOPaHUS
— pacYETHINIOYPABHCHUIOX UMUICCKOMP
CAKITUU

Y4aCTUEBIPYIIIOBOM
y4eOHONAEATETLHOCTH

HUroronopasaeny

13

Pa3nend.A3oTcoaep:kammeopranndecKnecoeTnHeHusl
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4.1

AMUHBL. AMUHOK
ncnotbel. beikn

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

PackpeiBaTh cMbICI
U3Y4aeMBIXITOHATUH (BBISBISATEUXXAP
aKTEepHBICTIPU3HAKH ),yCTAaHABIUBATh
ux

B3aMMOCBSI3b,ICIIOJIb30BATh
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CKHCJIOTAMHHUTOPEHUS ),HAX 0K ICHUEBII
pupoie. AMUHOKHCIIOTBIKAK
aM(oTepHBICOPTaHNYECKUECOSTUHECHHS.
DU3NYECKHE U XUMUYECKHE
CBOMCTBAaaMHUHOKHUCJIOT(HAIPUMEPETIIUIIH
Ha).
buonornueckoe3HaueHUEAMUHOKHUCIIOT.
CHUHTE3nenTUI0B.

benku kak npupoHbIe
noauMepsl. I lepBuunas, BTopudHas u
TPETUYHASICTPYKTYpa OEIKOB.
XHUMHUYECKUECBONCTBA OCIIKOB:
TUAPOJIU3,IeHATYypalltsl, KaueCTBEHHbI
epeaKIMMHAOCIIKY.
IKCIEePUMEHTAIbLHbBIEMETO/IbI
U3y4YeHUsiBelleCTBUUXIIPEBPAIIEHUMN:
e /lemOoHCTpanuu:

— JIeHaTypalusOCIKOBIPUHATPEBAHNH;
— IIBETHBIEPEAKIIMNOETKOB

COOTBETCTBYIOIIUETTOHSATHUS
MPUONMKMCAHUICOCTABA,CTPOCHUSUTT
peBpaleHU
OpraHUYEeCKUXCOETUHEHUH.
Hcnonb30BaTbXUMUYECKYIOCUMBOJIUKY/T
Tl COCTaBJICHUS] MOJIEKYJISIPHBIX
UCTPYKTYPHBIX(pa3BEPHYTOM,
COKpalEéHHOM )(hopMyJIOpraHuYECKUXB
CIIECTB.
OnpenensThlIpUHAIIIEKHOCTHBEIIECTB
K ONpPEACIICHHOMY KJIacCy IO COCTaBy
HCTPOEHUIO,HA3bIBATHUX
MOCUCTEMAaTUYECKOMHOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIHHBIC
HAa3BaHUAOTICIIbHBIXIIPEICTABUTEINE

H.

XapakTepu3oBaTh COCTAaB,
CTpOeHue,TpUMeHeHne, QU3NIeCKUeH
XUMHYECKHUE CBOMCTBA,
BOKHEHUIIINECTTOCOOBITOTYYCHUS TUTIH
YHBIXIIPEACTABUTEIICH
a30TCOCPKAUXCOCTUHEHUN
(MeTuIaMHHA, TIUIMHA,O0STIKOB).
OnuchIBaThCOCTAB,CTPYKTYPY,0CHOBH
BICCBOMCTBAOCIIKOB; IOSICHSI THhHATIPUME
pax3HayeHNUEOEIKOB
JUISIOpraHn3MauesIoBeKa.
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Hcnonp30BaTh €CTECTBEHHO-
Hay4YHBIEMETOABINIO3HAHUSI—
HA0II01aTh
HOIMCHIBAThACMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CaMOCTOSITENIFHO IAHUPOBATh
HOCYIIECTBIISATHCBOIOIIO3HABATEIbHY
I0JICSITEIbHOCTD; IPUHUMATh
aKTHBHOEYYACTUEBIPYNIIOBOIYyUYEeOHO

u
ACATCIBHOCTH

Hrtoronopasneny 3

Pa3znen.5.BoicokomolieKyasipHbIeCOeIUHEHHU S
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5.1

[LmacTmaccsl.
Kayuyku.Bonokna

OCHOBHBIENOHATHSIXUMHHBBICOKOMOJIEK
YISIPHBIX

COEIMHEHN: MOHOMED,ITIOJIUMED,CTPYKTY
PHOE3BEHO,CTENEHD
MOJIMMEPU3ALNU,CPENHAAMOJIEKYIISIPHAS
Macca.OCHOBHBIEMETO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIXCOCIMHEH NN —
MOJIMMEpHU3alus 1

nonukoHaeHcanus. Ilnactm
acchl(TIOJIMATUJIEH,

ITOJIMIIPOIIHAJIEH,

NOJIMBUHWIXJIOpUA, noauctupod). Haty
PaJIbHBIMUCUHTETUYECKHE
Kay4yKku(OyTaaueHOBBIM,
XJIOPOIIPEHOBBIN
MU30IPEHOBBIN ). BolokHa:HaTypaibHbI
e(XJIOMOK, IEPCTh, ENK),
HCKYCCTBEHHbIE(ALIE€TATHOEBOJIOKHO,

Bianers nzyuaempimMu
XUMUYECKUMUTIOHSATUSIMU

PaCKpBIBATh CMBICIIN3YYaEMBbIX
MOHSATUHN ¥ IPUMEHSITH TUITOHSATUS

MIPU OMKUCAHUU COCTaBa UCTPOCHMUS
BBICOKOMOJICKYJISIPHBIXOPTaHUYECKUXB
€IIECTB,

JUIS100BICHEHUSOTACIbHBIX QaKTOBUSIB
JICHUM.

W crnonb30BaTbXUMUYECKYIOCUMBOJIUKY/T
JISl COCTABJICHUS CTPYKTYPHBIX
dhopmyIBenIeCTBUYpaBHEHU
PEAKIUUITOTMMEPHU3AUUUTIONMKOHICHC
aIuy.

OnuceiBaTh
COCTaB,CTPOCHUE,0CHOBHBIE

CBONCTBA
Kay4yKoB,HanboJeepacnpoCcTpaHEHH
BIXBH/JIOBIIJIACTMACC,BOJIOKOH; IPUME
HEHUE

45



BHCKO03a),CHHTETHYCCKUE(KATTPOHMIT
aBCaH).

JKCIEPUMEHTAIbHbBIEMETO/IbI
H3yYeHHsIBelleCTBUMXIIPEBPALIICHUA:
e JleMOHCTpanuu:

— 03HAKOMIJICHHE C
00pa3aMUNpUpPOAHBIXUUCKYCCTBEHHBI
XBOJIOKOH,IIJIACTMACC,Kay4yKOB

B Pa3TUIHBIX
orpacisax.Mcmoap30BaTh
€CTECTBEHHO-
HAyYHBIEMETO/IBITTO3HAHNSI—
HaOI0IaTh
HMOTIMCHIBAThACMOHCTPAITMOHHBIN
AKCIICPUMEHT

Hroromopazneny 2
OBIIEEKOJIMYECTBO 34
YACOBIIOITPOI'PAMME
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11 KJIACC

No
i\t

HaumenoBanue

pas3aenoB u
TeMy4eOHOTOIIpe M
eTa

KomnnuectBo
4acoB

[IporpamMmmHO€EcOnEpKAHNE

OCHOBHBIEBUIBIAESATEIHLHOCTHA
00yJaroImMXcs

Paznenl. TeopeTuueckneoCHOBLIXMMHUM

1.1

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

3

Xumuueckuitanement.AtoM. CocTtan
aTOMa,M30TOIbl. DJIEKTPOHHAS
0001109Ka. DHEPreTUIECKUEYPOBHH,
MOypOBHU. ATOMHBICOPOUTAIIH,
s-,p-,d-, f-amemenTb. OCOOCHHOCTH
pacrpeneaeHUsIIEKTPOHOB
OOpOUTAIIIMBATOMAaXMAJIBIXH
OOJBIITMXIIEPUOI0B. DIICKTPOHHAS
KOH(UTypannsiaTOMOB.
[TepnoanyeckuiizakoHn
[TepuoanyeckasicUCTEMaXUMHUUYECKUX
anemeHToB/[.M1.MenneneeBa.CBs3b
NEePUOANYECKOT03aKOHAU
ITeproanuecKoMCUCTEMBIXUMUYECKUX
3JIEMEHTOBCCOBPEMEHHONTEOPUEH
CTPOCHUSAATOMOB.3aKOHOMEPHOCTHU
N3MEHEHUSICBOUCTBXUMHYCCKUX
AIIEMEHTOBHOOPA3yEMBIXUMHIIPOCTHIX
M CJIO’KHBIXBEIIECTBIIOTPYIIIaM U
nepuoamM.3HaueHUETIEPUOUIECKOTO
3aKOHAUCUCTEMBIXMMUYECKHUX

PackppIBaTbCMBICIIN3y4aEMbIX
MOHATUH (BBISBISTEUXXapAKTEPHBIC
MIPU3HAKH ), yCTaHABIUBATHUX
B3alMOCBSI3b.
PackppIBaTbCMBICITIEPUOUYECKOTO
3akoHa/[.11.MeHnaeneeBau
JIEMOHCTPUPOBATHETO
CHUCTEMATU3UPYIOLIYIO,
O00BSACHUTENLHYIOUTTPOTHOCTUYECKYIO
(GyHKLIHH.
XapakTepu30BaThIIEKTPOHHOE
CTPOCHUEATOMOBXUMHUUYECKUX
AIEMEHTOB | -41epro10B,NCTIOIB3YSI
TOHSATHUSAS-,P-,0-37ICKTPOHHBIC
OpOUTANIH,PHEPTETUUECKUEYPOBHHU.
OOBIICHATH3aKOHOMEPHOCTH
HM3MEHEHUSICBOUCTBXUMUYECKUX
AJIEMEHTOBUUXCOEAUHECHU I
MONEPUOIAMUTPYIIIIaM
ITeprnoanueckonCUCTEMBI
JI.U.MenpaeneeBa
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anemeHToB/[.MI.MennaeneeBan
Pa3BUTUUHAYKHU.
JKCIePUMEHTAIbHbBIEMETO/IbI
U3yYeHUsIBEIleCTBUMXIIPEBPAIIIEeHIH
e /lemoHCTpalMu:
Buasirabnun«llepuoauueckasicucremax
HUMHYECKUXIJIECMEHTOB
J1.1.MenpaeneeBa»

1.2

CtpoeHueBeniecTBa.
MHoroo06pa3ueserie
CTB

CrpoenueBeniecTBa. XUMUYECKASICBS3b.
Bunbl (koBaseHTHast HEMOJsIpHAas
UTIOJIApHAsl, MOHHAS, METAJTTUYECKas)
HMMEXaHU3MbIOOPA30BAHUSXUMUYECKO
HicBs131(0OOMEHHBIN UJOHOPHO-
aKIenTopHbIi ). BomopoiHasICBA3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTEIEHD
okucieHus. KaTHOHBIM aHUOHBL.
BemectBa MOJIEKYISIPHOTO
VHEMOJIEKYJIIPHOTOCTPOEHHU

a1.
3aKOHMOCTOSIHCTBAacOCTaBaBemecTra. T
UIIbI KPUCTAITMYECKHUX PELIETOK
MCBOMCTBABEIIECTB.

[TonsiTe 0 nUCEPCHBIX
cucreMax.MctunnabiepactBopsl. Konnue
CTBEHHBIEXapaKTEPUCTUKUPACTBOPOB(M
accoBas

JI0JISIBEIIIECTBABPACTBOPE).

PackpeiBaTh cMbICIT
W3Y4YaeMBIXTIOHATUN(BBIICIATHUXXAP
aKTEpHBIE

MPU3HAKHN) U IPUMEHATH 3TU
MIOHSITUANPHU OMMMCAHUU COCTaBa U
CTPOEHUSBEIIECTB,ITII00bICHEHUSIOT
NeTbHBIX(DaKTOBUSBICHUM.
OnpenensiTbBUABIXUMUYECKONCBSI3H(
KOBAJICHTHOMN,MOHHOM,
METaJUTMYeCKOM,BOIOPOIHOMN )
BCOEAMHEHUSIX ; TAITKPUCTATUTUYECKOMP
ELIETKU KOHKPETHOIOBEIECTBA.
OrnpenensiTe BAJICHTHOCTh U
CTETIEHbOKUCIICHHUS] XUMHYECKHUX
3JIEMEHTOBBCOEANHEHUAXPA3ITUYHOT
0COCTaBa.

IIpoBOAUTEBBIUKCIIEHUS
CHCIIO0JIb30BAaHUEMIIOHATUSA «MACCOBAsI
OJIIBELLIECTBABPACTBOPE.
Biianerbnzy4aeMbIMUXUMHUYECKUMHU
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Krnaccudukarms
HEOPraHUYECKUXCOCTUHECHHUIA.
HomeHnknatypaneopraHnuecKkruxs
CIIECTB.
JKCIePUMEHTAIbHbBIEMETO/IbI
U3yYeHHUsIBelleCTBUUXIIPEBPAILIEHUI
e /lemoHCTpanuu:

— MOJCJIMKPUCTATUTMYECKUXPEIIETOK.
e PacuéTHbIe3amaun:

— PAacyYeTHICUCTIONb30BAHUEMIIOHSITHUS
«MacCOBasIIOSIPACTBOPEHHOTOB
€IIeCTBa

MOHSATUSIMHU.
OOBICHATH 3aBUCUMOCTD
CKOPOCTUXUMHUYECKONUPEAKIIUNOTPa3
JUYHBIX(AKTOPOB.
OrnpenensaTbxapakTepCMENIEHUAX
MMHYECKOTOPABHOBECHS
B3aBHCUMOCTHOTBHEIIIHETOBO3/ICICTB
usa(npunnuntlelllarense).CocTaBiasiTh
YpaBHEHHUS

peaKIUuipa3INUYHbIX TUIIOB;TOJIHBICH
COKpalIEHHBIEC YPABHEHUS
pPEaKIMMMOHHOTO0OMEHA, YUUTHIBASTY
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1.3

XUMHUYECKHUE
peakuuu

XUMHAYECKAS] PEAKIUA.
KnaccudukanusxumMuueckuxpeakimiBH
€0praHn4eCKONMOPraHN4eCKOMXUMHH. 3a
KOHCOXPAHEHHUsI MacChl BELIECTB;
3aKOHCOXPAHEHUS U MPEBPAILICHHS
SHEPTUUIPUXUMHUYECKUXPEAKITUSX.
CkopocTh peakuuu, ee
3aBUCUMOCTHOTPA3INYHBIX(DAKTOPOB.
OobpaTtumblepeakiuu. XUMHUUECKOEPAB
HOBECHE.
@DaKTOPHI,BIUAOIINEHACOCTOIHUEX
MMHUYECKOTOPAaBHOBECHSI.
[TpuammnJlelllarense.
DNEKTPOIUTHYECKAS AU CCOLUALINSL.
CusnbHblencna0bIeaneKTpoIuTh. Cpe1aBo
JTHBIXPACTBOPOBBELIECTB: KHACIIAs,
HEeUTpalibHas, eI0YHas. BoqopoaHbii

CJIOBHSI,IIPY KOTOPBIXITUPCAKITUH
UIyT

JIOKOHIIA.

Hcnonp30BaTh €CTECTBEHHO-
HAyYHBIEMETO/IbITTO3HAHUSI—
POBEICHIE,HA0TI0ICHUENOTTMCAHUEX U
MUYECKOTOIKCTIEpUMEHTA
(IeMoHCTpaIMOHHbIE UIabopaTOpPHBIC
OTIBITHI, TPAKTHYECKHEPAOOTHI): TIO
OTIPE/IENICHUIO CPEIBIBOTHBIX
pacTBOPOB BEILIECTB,
PEeaKIMMOHHOTO00MEHA, BIHSIHUIOPA3IT
WYHBIX (PaKTOPOBHACKOPOCTHPEAKITHH.
CrnenoBaThIIPaBIIIAMITONB30BAHUSIXUMHU
YeCKOUMoCcy10ininadopaTtopHEIMO00pY
JIOBAaHUEM.

[IpencraBiATbpe3yNnbTaThI
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nokaszaresnb (PH) pactBopa.
PeakunnmonHoro ooMeHa B
OPTraHUYECKOMN
WHEOPTaHUYECKONXUMHUH.
OkucnuTenbHO-
BOCCTaHOBUTENbHBIEpeakInu. [lousTue 06
AIEKTPOIN3EPACILIABOBU
pPacTBOPOBCOJIEH.
[IprumenennesnekTponusa.
IKCIEePUMEHTAIbHbBIEMETO/IbI
H3yYeHHUsIBellleCTBUUXIIPEBPAILIEHUI
e /lemoHCTpanuu:

— pa3I0XKEeHUENEPOKCUIABOI0POAA
BIPUCYTCTBUU KaTaJIU3aTOpA.

¢ JIaGopaTOpPHBICONBITHI:

— IPOBEACHUEPEAKITUHNOHHOTO
oOMeHa;

— OMpeNeNICHUE CPeIbl
PacTBOPOBBEIIECTBCIIOMOIIBIO
YHUBEPCAIIbHOTOMHIUKATOPA.

e [IpakTUuecknepaboThI:
Nel.BnustHuepa3nuaHbIx pakTOpOBHA
CKOPOCThXUMHUUECKONPEAKIINH.

e Pacuérnniezanaun:

— pacyeTsl 110 YpaBHEHUSIM
XUMHAYECKUXPEAKLINI,BTOMYHUCIIE
TEPMOXUMUYECKUEPACUETBI

XAMUYECKOT0 DKCIIEPUMEHTA B
dbopme3anrucuypaBHEHUNCOOTBETCTBY
IOIUXPEAKIMN U JI€JIaTh BBIBOJBI HA
UXOCHOBE.

[IpoBOAUTEBBIUKUCIEHUSA

10 YPABHEHUAM XUMUYECKUX
PEaKIN,BTOMUYHUCIETEPMOXUMUYECKHU
€pacuEThl
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Uroronopaszneny
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Pa3nen2. HeopranuyeckassxuMus

2.1 | Merauisl

6

Meramibl.IlonoxxeHnemMeTamioB

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

OTKOPPO3UHU.
OO6masxapakTepucTUKaMEeTaNIOBT
nasubixnoarpynmn(lA-rpyrmmna,

A-
rpynna)lleprnonyeckoicucTeMbIXUMH
YECKHUX DJIEMEHTOB.

Amomunnii. AMpoTepHbIE CBOICTBA
OKCHJIa UTUJIPOKCUIAATIOMUHUS.
OO6mrast xapaKTepuUCTHKA
MeTaoBNoOouYHbIX oarpymni (b-
rpymmn)llepronyeckoicucTeMbIXUMUY
€CKHX3JIEMEHTOB: MEb, [ITHK,XPOM, KEI
e30.Baxkneime coequHeHus
METAILTOB(OKCHIBI, TUAPOKCUBL,COIIH ).
JKCNePUMEHTATbHbIEMETOAbI

PackpeiBaTh cMbICI
M3Y4YaeMbIXTTOHATUU(BBIICTATHUXXAP
aKTEpHbIC

MIPU3HAKK) U IPUMEHSThH 3TH
MOHSATHUSIIIPYU ONKMCAHUU COCTaBa U
CTPOCHUSIBEIIECTB,ISI00bSICHEHUSIOT
JeNbHBIX(HDaKTOBUSBICHUM.
OOBIACHATHOOIINE3aKOHOMEPHOCTUB
W3MEHEHUH CBONCTB 2JIEMEHTOB —
METAJJIOBUUXCOEUHEHUICYUYETOMCT
POCHUSANXAaTOMOBH MOJIOKECHUS
Bllepnonnueckoiicucremex
UMHYECKHUXIIIEMEHTOB
JI.M.Menneneena.

XapakTepu3oBaTh (OIUCHIBATH)
O0IMEeXMMUYECKIE CBONCTBA
METAJJIOB,
MXBAKHEUIIINXCOETUHEHU I, ITOITBEPIK T
asidTO ONMKMCAHUE TPUMEPAMHU
YPaBHEHUICOOTBETCTBYIOIIMXXUMHYEC
KX

pEaKLnil; IPUMEHEHNE

METAJIJIOBB Pa3IMYHBIX

oOnacTsx, a
TaKKEUCIOIb30BaHUEUX IISICO3]]
AHUSACOBPEMEHHBIX MaTEPUAJIOB
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U3y4YeHHsIBellleCTBUMXIPeBPAIIleH Ui :

UTEXHOJIOTHH.
OnuceIBaThCIIOCOOBI3AIIUTHIMETAIIIOBO
T KOPPO3UH.
PackpbIBaTbCYIIHOCTHOKUCIUTEIBHO-
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e /lemoHCTpalMu:

— KOJUIEKIUSI«MeTaIbIMCIIIIaBhD).

e JIaGopaTOpPHBICONBITHI:

— B3auMOJICHCTBHUE
TUJIPOKCUIAATIOMUHUSCPACTBOPaM
UKHCJIOTHIIETIOYCH;

— Ka4E€CTBEHHBIC PEaKIIUM Ha
KaTHOHBIMETAJJIOB.

e [IpakTH4ecKrepabOTHI:

Ne 2. Pemenue
AKCIIEPUMEHTAIBHBIX3a/1aUIOTEMEK
MerTaiby.

e PacuérHrIe3amaun:

— pacueTbiMacchl(00beMa,KOTUIECTBAB
€IIECTBA)IPOAYKTAPEAKIIUH, ECITUOTHO
Y3 BEILIECTB JIaHO B BUJIE pACTBOpAC
OIPEICJIEHHON MAacCCOBOM
JOJIENPACTBOPEHHOTOBEIIECTBA

BOCCTAaHOBUTEIbHBIXPEAKIIUM
MOCPEACTBOMCOCTABIICHUS
AIEKTPOHHOTO OalaHca dTUX
peakui.l IpoBoauTepeakiuu,
MTOATBEPKIAIOIIIHE
XapaKTEePHBIECBOMCTBA N3YYaEMbIX
BEI[ECTB,PACIIO3HABATH OMBITHHIM
IIyTEM

HMOHBIMETAJIIOB, IPUCYTCTBYIOIIMEBBO/]
HBIXPaCTBOPAX.

Hcnonb30BaTh €CTECTBEHHO-
HAyYHBIEMETO/IbITTO3HAHUSI—
MPOBEICHNE,HAOTIOICHUENOTTCAHUEXH
MUYECKOTOIKCTIEPUMEHTA
(IeMoHCTpaIMoHHbIE UIabopaTOpPHBIC
OTIBITHI, TPAKTUUECKUEPAOOTHI).
[IpencTaBasiThpe3yabTaThI
XUMHUYECKOTO IKCTIEPUMEHTA B
dhopmezanucuypaBHEHHUIICOOTBETCTBY
IONUXPEAKITUI U JIeTIaTh BHIBOJIBI HA
HUXOCHOBE.

CnenoBaTh npaBuiiam
MOJIb30BAHUSIXUMUIECKONTIOCYI0MHIIa0
OpaTOPHBIMOOOPYTOBAHUEM.
[IpoBOIUTHEBBIYUCICHUS
MOYPaBHCHUSIMX UMHUCCKUXPEAKITHH.
CaMOoCTOSATENBHO MIJIAHUPOBATH
HMOCYIIECTBISTHCBOIONO3HABATEIIHHY
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JeSITETbHOCTh; IPUHIMAThaKTUBHOCY
YaCTUEBTPYNIIOBONYyUEeOHON
JESTEIBHOCTH

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,yriaepoaan
KPEMHUS).

OxcHIBIHEMETAIIOB.
Kucnoponconepxaiue

KUCIO0ThL. BogopoiHbie
COE€IUHCHHUSIHEMETAJIIOB.
JKCNepUMeHTATbHbIEMETO/IbI
U3yuYyeHUsIBelleCTB

UM XIIPeBPALLCHUI:

e J[eMOHCTpanuu:

— o0Opa3ibIHEMETAIIIOB;

— B3aUMMO/ICHCTBUEMEIMCA30THOU
KUCJIOTOMPA3IMYHONKOHIICHTPALIUH.
e JIaGopaTOpPHBICONBITHI:

— Ka4E€CTBEHHbIC PEAKIIUY HA AaHHUOHBI

PackpeiBaTh cMbICIT
M3Y4aeMbIXITOHATUU(BBLICTATHUXXAP
aKTEpHbIC

MIPU3HAKK) U IPUMEHSTh 3TH
MOHATHUSIIIPYU ONKMCAHUU COCTaBA U
CTPOCHUSIBEIIECTB,ISI00bSICHEHUSIOT
JeNbHBIX(haKTOBUSBIICHUH.
OOBICHATHOOIIINE3aKOHOMEPHOCTH
BU3MEHCHUMCBONCTBHEMETAINIOBUUXCO
€AUHEHUN C YYETOM CTPOCHHUS
MXaTOMOBHUIIOJIOKEHUS
BlIepnoanueckoricucremex
MMHYECKHUXAIEMEHTOB
J.M.Menneneena.

XapakTepu3oBaTh (ONMCHIBATH)
OOILMEXUMUYECKUE CBONCTBA
HEMETAIIJIOB,
MXBAKHEUIIINXCOETUHEHU I, ITOITBEPIK T
asidTO ONMKMCaHUE MPUMEpPAMHU
YPaBHEHUICOOTBETCTBYIOIIMXXUMHYEC
KX

pEaKIUu.
XapakTepu30BaThBIUIHUEHEMETAIIOB
U UX COeIMHEHUN Ha
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HNKAaTHOHAMMOHHMI.

JKUBBICOPIaHU3MBbI;OIIUCBIBATHIIPUMCHC
HHC

BpaSJII/ILIHBIXO6JIaCTSIXHp aKTI/I‘ICCKOP’I,II
CATCIIbHOCTUYCIIOBCKA.
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e [IpakTHuecknepabOTHI:
Ne3.PemenneskcriepuMeHTanbHbIX3

agadroreMe«HeMeTaiuieDy.
e PacuérHrie3agaun:
— pacyeThIMACCHIBEIIIECTBA

WIIH o0beMa rasoB o
M3BECTHOMYKOJUYCCTBY
BEIIECTBA, macce

MIMO00BEMYOTHOT OM3YHYaCTBYIOL]

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

U3BEIIECTBUMEETIIPUMECH

IlonTBEpx)naTh
CYILIECTBOBAHUETCHETUYECKOU
CBSI3U MEKIYHEOPTaHUYECKUMU
BEILIECTBAMHKC MOMOILBIO
YPaBHEHUICOOTBETCTBYOIIMXX
MMHMYECKUXPEAKITUI.
PackppIBaTbCyIIHOCTEOKUCIUTENBHO-
BOCCTAHOBUTEIbHBIX
PEAKIUNTIOCPEACTBOMCOCTABIIEHHUS
AJIEKTPOHHOTO 0ajaHca dTUX
peakuuit.IIpoBoauTepeakuu,
IIOATBEPKIAAIOLINE
XapaKTEPHBIECBOKWCTBA U3YYaEMBIX
BEILIECTB,PACIIO3HABATH ONBITHBIM
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2.3

CBsi3pbHEOpPTraHHYE
CKUXHOPTraHU4eCcK
UXBELIECTB

HeoprannueckrnenopraHmaeckuek
ucinotel. Heopranmueckuen
opraHu4eckueocHoBaHus. AMpoTepHbIe
HEOPraHUYECKUE U
opranuveckuecoenHeHus. [ eHeTnuecka
SICBA3bHEOPTAaHUYECKUX U
OpraHUYECKUXBEILECTB

MyTEMaHUOHBI, IPUCYTCTBYIOIIMEBBO
JHBIXPACTBOPAX.

Hcnonb30BaTh €CTECTBEHHO-
HAyYHBIEMETO/IBIIIO3HAHMSI—
IPOBE/ICHUE,HA0II0ICHUENOTTMCAaHUEX U
MHUYECKOTO3IKCTIEpUMEHTA
(IeMOHCTpaMOHHbIE UJIA00PaTOPHbIE
OMBITHI, IPAKTUYECKHEPAOOTHI).
[IpencraBiATbpE3ynbTaThI
XUMHUYECKOTO JKCIEpPUMEHTa B
dbopMe3anucuypaBHEHUHCOOTBETCTBY
IOLIUXPEaKUUNHU 1eTaThbBbIBOIBIHANX
OCHOBE.
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CrnenoBaTh npaBHIIaM
MOJIb30BAHUSIXUMUIECKONUTIOCY TOMIITA0
OpaTOPHBIMOOOPYTOBAHUEM.
[TpoBOAUTEBBIYHCIICHUS

110 YPaBHEHUSAM XUMHYECKHUX
peaxuii. CaMOCTOSTENBHO
MJIaHUPOBATH UOCYIIECTBIIATH CBOIO
II03HABATEJIbHYIOIEATEIbHOCTD;
NPUHUMATH
aKTHUBHOEYYaCTHEBIPYNIIOBOYUYEOHOM
JIEATEITbHOCTH

Hrtoronopasneny

17

Pa3znen3.XumMus n:ku3HbL
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3.1.

XUMUSIMKN3Hb

PonpxumunBobecneueHun
AKOJIOTHYCCKOMN,DHEPTEeTHICCKONH
ITUITICBOM 0€30IMacHOCTH,
pazBuTHUMEAUITHBL. [ToHsATHE O
HAyYHBIXMETO/IaX TO3HAHMS

BEIIECTB NXUMUICCKUXPEAKITUH.
[Ipencrabienus 06 0OIIMX
HayYHBIXTTPUHIMIAXTIPOMBIIIIICHHOT OIIO
JTy4YeHUSBOKHEHIINX BEUIeCTB (Ha
IpUMEpaxIPoOn3BO/ICTBAaAMMHAKa,CEPHOMN
KHCJIOTBI,METaHOJIa).
YemoBeKBMUPEBEIIECTB,MaTEPHUATIOBUXHT
MUYECKHUX PEAKIIUN: XUMHUS U3I0POBHE
YeJI0BeKa; MPaBUIANCITONb30BaHUS
JICKapCTBEHHBIX

PackpbIBaTbpOILXUMHUUBPEIICHUNIH
€pPreTUYECKUX,ChIPHEBBIXU
AKOJIOTMYECKUXITPOOIEMUEIIOBEUECTBA,
ONKMCHIBaTh OCHOBHBIE
HaIpaBJICHUSPA3BUTHUS
XUMHUYECKOMHAYKUUTEXHOJIOT U H.
[TpuMeHsATHIIpaBHIIA0E€30TIACHOT00
OpareHus ¢
BEIIECCTBAMU,UCIIOIb3YEMBIMUBIIO
BCEJIHEBHOM

YKW3HU, IPABUJIA TIOBEJCHUS B
HETAXCOePEKEHUA3TOPOBIUOKPYKAIO
HIEUTPUPOTHON CpeAbl; TOHUMATh
Bpe1(OMacHOCTb) BO3/ICUCTBUS Ha
KUBBICOPTAaHU3MBIOIIPEIETICHHBIXBEIIE
CTB

cMbicanokazatessl IJIK, mosicHATh
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MpernapaToB; MpaBuia
0€e3011aCHOTOMCII0JIL30BAHUS
IpernapaToB
OBITOBOMXUMHUHUBIOBCEIHEBHON
*KU3HU.bbITOBasIXUMUYECKasTpa
MOTHOCTbH

HAIIPUMEPaXCIIOCOOBIYMEHBIIICHUSHIIP
€TIOTBPAILICHUS HX
BPEIHOTOBO3/ICHCTBHSL.
AHaIM3UPOBATEUKPUTHICCKHOIICHUBAT
bpUH(OPMAIINIO,CBSI3aHHYIOC
XUMUYECKAMH TIPOIIECCAMH U
UXBJIMSTHUEMHACOCTOSHUEOKPYKAIOIIE
HCpeIbL.

M crionp30BaThIIONyYeHHBIC3HAHUSHTT
peacrasieHusiochepax
JeSATeTbHOCTH,CBSI3aHHBIXCHAYKOMHCO
BPEMEHHBIMHU TEXHOJIOTHUSIMH,
KaKOCHOBY JUIsl ODUEHTAIIUH B
BBEIOOpECBOCH OymyIieit
poheCCUOHATIBHOUIESI TEILHOCTH.
IIpuauMare yyactue B
00CYXICHUHITPOOIEMXUMUYECKOHUIKOIT
OTMYECKONHAIIPaBICHHOCTH,BBICKa3bIBAT
HCOOCTBEHHYIO TIO3UITUIO 110 TIPOOIeMe
UIIpeIaraTh BO3MOXKHBICITYTH €€
peIIcHUS

Uroronopazneny 4
OBIIEEKOJIMYECTBO 34
YACOBIIOITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB
Ne Tema vpoKa K n Hara DJIeKTpOHHbIe HU(poBbIE
n/n yp Bcero OHTPOILHBIE PaKTHiecKue H3yuyeHusi oOpasoBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer opraHn4eckon XUMHH, https://academy-
e€ BOBHMKHOBCHHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYECHUE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpOeHUS OPraHUYECKUX https://academy-
coenuHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢-
€€ OCHOBHBIE MOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o
KJIaCCU(PUKAIINU OPTraHUYCCKUX
BeHleCTqB). HOIfVIeHKJI;aTypa https://academy-
1 0 0 content.apkpro.ru/lesson/726ee099-
(cucemaruieckas) n e1a9-410f-b8be-h4ch589aead1
TPUBHAJIbHBIC HA3BAHUS
OpTraHN4YC€CKUX BCIICCTB
AJIKaHBI: COCTaB U CTPOCHUE https://academy-
i . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHH Pt ec23-473c-b3d7-ed82fcaddd02
o . https://academy-
Meran u 5Tan — npoctefiime 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABHTCIH ATKAOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHUE https://academy-

. ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
caoucTsa 4158-4bd1-ae98-18dc1cfb9399
DTUJICH U IPOITUIICH —

MIPOCTEHIIIHE TTPEICTAaBUTEIIN 1 0 0 https://lesson.edu.ru/04/10
AIKEHOB

[IpaxTuueckas padora Ne 1. https://academy-

«IlTonydenue sTuneHa u 1 0 1 content.apkpro.ru/lesson/53cd2379-

W3YyYEHHUE ETO CBOMCTB»

2a45-43b1-9f67-7ebcdaf03cel
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Aunkanuensl. byranuen-1,3 u
MeTmiOyraauen-1,3. [lomydenue

9 CHHTETHIECKORO KayHyKa i https://lesson.edu.ru/04/10
pe3UHEI
AJKUHBL: COCTaB ¥ OCOOEHHOCTHU

10 CAT]ESE;J?;; F_Ole;scT;if{%H - https://lesson.edu.ru/04/10
MIPEACTABUTEND ATKHHOB
BI:I‘-II/ICJIGHI/I?I 110 ypaBHeHI/IIO https://academv-

11 . content.apkpro.ru/lesson/7dada027-
XUMHICCKON peaKiiii 8448-418f-b416-fbaledd4abbd
ApeHbl: OEH3011 ¥ TOTYOIL. hitps://academy-

12 T content.apkpro.ru/lesson/d86d7d00-

OKCHIHOCTE apeHOB d5b4-491d-aded-c3ddal9feefs

I'eneTnyeckas cBA3b

13 i;i?;;‘ggf;?x K pasHaHBIM https://lesson.edu.ru/04/10
KJaccaM
[IpupoHbIE HCTOYHHUKHU
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

14 Y TIONTyTHBIE HEPTSHBIE Ta3bl, https://lesson.edu.ru/04/10
HE(Th U MPOJTYKTHI €€
nepepadboTKu
IIpupoaHbIE HICTOYHUKHI
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

15 Y TIONTyTHBIE HETSHBIE Ta3bl, https://lesson.edu.ru/04/10
HE(Th U MPOJTYKTHI &€
nepepadboTKu

16 E;I;Teﬂilﬂi’giis;fgggorﬁl» https://lesson.edu.ru/04/10
[IpenensHbIE OAHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJL. content.apkpro.ru/lesson/5439c18b-

Bonopoanas cBsi3b

7440-4b6f-bf84-c04fad71694f
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHOroaroMHbIE CIIUPTHI:

https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
OTHIICHTTTAKOIE M TTHLICPHH cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (bu3HYEeCKUe U XUMHUIECCKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-4f16-896e-10a2278b08f1
Anbaerupl: GopMabIeTua U hitps://academy-

20 ' A content.apkpro.ru/lesson/8664b319-
aueTAIIBACTHA. ACTOH 0ba3-4945-b076-ch7ae5858b90
OJIHOOCHOBHBIE MPEICIbHBIC https://academy-

21 KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckast paborta No 2. https://academy-

22 «CBo¥icTBa pacTBOpa YKCYyCHOM content.apkpro.ru/lesson/9834d408-
KHCJIOTEDY 386d-444a-8de3-7efba8h98cdb
CreapuHOBas U OJICMHOBAS

23 KHUCJIOTBI, KaK MPEJICTaBUTENIN https://lesson.edu.ru/04/10
BBICIIMX KapOOHOBBIX KHCIIOT
MpEI1a Kak COIH BBICHINX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIee NCUCTBUE
CrnoxHasble 3hupsl Kak
HpOI/ISBO,I[HIE)e Eap60HOBBIX https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. L HAPOTIH3 CTIOMHBIX a0d4-4945-a0eb-1e59cd5f4dof
3pHpoB
JKupsl: tuponns, NpuMeHEeHHe https://academy-

26 6 ) ’ ’ content.apkpro.ru/lesson/71ac43f2-

HOJIoriHccKas poJib Knpos a0d4-4945-a0eb-1e59¢cd5f4dof
VYraeBonasl: cocTa
K;;Icfngzlxaunz BB’a)KHeﬁMHe https://academy-

27 R content.apkpro.ru/lesson/709ce43a-
TPEACTABUTCII. TIIOKO34, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxapo3a

28 Kpaxman u niemnronosa kak https://lesson.edu.ru/04/10

66


https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

MPUPOJIHBIE MTOJIUMEPHI

KonTponbnas pabota no
pazneny

29 1 https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHBL: METWIAMUAH U aHWJINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK httos://academy

31 aMQOoTepHEIE 0D rg HIHCCKHIe 1 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHHA, HX DHOJIOTMHECCKOC 43d1-4873-ace0-78eca6009628
3Hauedue. [lenTuanl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COeTUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTIOHATUA XUMUHU

33 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COeTMHEHNN
OCHOBHBIE METO/IBI CHHTE3A

34 BHCOKOMOHVG KyJIAPHBIX 1 https://lesson.edu.ru/04/10
coenuHenuii. [TmacTMaccsl,

Kay9IyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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https://lesson.edu.ru/04/10

11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUN DIIEMEHT. ATOM.
DnexTpoHHask KOHPUTypalKs aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHbIE

uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

https://lesson.edu.ru/04/10

[lepuonnueckuii 3akoH u [lepuonnueckas
cUCTEMa XUMHUYECKUX 31eMeHToB 1. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEI CTPOEHUSI aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XUMHNYCCKHUX 3JICMCHTOB U UX
COEAMHEHUI! 110 IPyIIaM U MEePHOAAM.
3HaYeHHE IEPUOJUYECKOrO 3aKOHA U
CHUCTEMBI XUMHUYECKUX d1eMeHTOB J[. 1.
MeHeneeBa B pa3BUTHU HAYKU

Crtpoenue BemiecTBa. XuMHUUYECKasl CBSI3b,
e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B pacTBOpE

https://lesson.edu.ru/04/10

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAUHECHUM.
I'enernyeckas CBsA3b HEOPraHMYECKUX
BEILECTB, Pa3JIUYHBIX KIIACCOB

https://lesson.edu.ru/04/10

Krnaccudukanus XuMHUECKUX peakiui B

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HEOPraHWYECKOM U OpraHn4YeCcKOn
XUMUU. 3aKOH COXPaHEHUSI MACChI
BELIECTB; 3aKOH COXPaHEHUS U
MPEBPAIICHUS YIHEPTUU TTPU XUMHUECKUX
peaxKuusax

10

11

12

13

14

15

Ckopocts peakiuu. O6paTumbie
peakuuu. XMMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIIUN»

DNeKTpoIuTHYECKAast JUCCOIHAIINS.
[TousiTrie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakuuu nonHoro oomMeHa.
I'unponu3 opraHMyuecKux u
HEOPTaHMYECKUX BEIICCTB

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TonsTre 00 snexTponnze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

MeTtannsl, UX IMOJIOKSHHUE B
[lepuonnueckoii cucTreMe XUMHUYECKHUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpOeHUs aTOMOB. O01He
(bu3nyeckre cBOCTBa METANIOB

CmutaBsl METaLIOB. DJIEKTPOXUMUYECKHAN
Ps HAIPSKEHUN METAJLIOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIITHX
METaJJIOB (HAaTpUid, KaJuil, KaJbLIUH,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

https://lesson.edu.ru/04/10

17

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJe3a 1
HUX COeIUHEHUN

https://lesson.edu.ru/04/10
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18

19

20

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe
«Mertanasn»"

Hewmeranisl, X MOJIOKEHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

dusnueckue cBOMNCTBa HEMETAILIOB.
AJTOTpOTINS HEMETAIOB (Ha IIpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

https://lesson.edu.ru/04/10

22

23

24

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPbI
U UX COeIUHEHUN

XuMu4ecKkue cBorcTBa a3oTa, hocodpa u
HUX COeIUHEHUN

XHUMHUYECKUE CBOMCTBA YIIIEPOa,
KPEMHHUS ¥ UX COETMHEHUI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

26

[IprMmeHeHne BaXXHENUIINX HEMETAIIOB U
UX COeOUHEHUN

O000111eHIE U CUCTEMATH3aIIUs 3HAHUIH
o Teme «Hemeramnely». BeraucieHus no
ypaBHeHI/ISIM XUMHUYCCKUX peaKI_[I/Iﬁ 58
TEPMOXUMHUYECKHE PACUETHI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

27

IIpakTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"HemeTansl"»

https://lesson.edu.ru/04/10

28

KontponbHas paboTa mo TemMam
«Metamney u «HemeTtanin

29

HeOpFaHI/I‘{CCKI/IC 1 OPraHUvYCCKHUC
KHCJIOTHI. HeopraHquCKI/Ie n
OpPraHu4CCKUC OCHOBAHHUA

https://lesson.edu.ru/04/10
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AmMdoTepHble HeopraHM4ecKHue u
OpraHUYEeCKUE COCTUHEHUSI.

30 1 https://lesson.edu.ru/04/10
I'eHeTHYeCcKas CBSA3b HEOPraHUYECCKHUX U
OpPraHUYECKUX BEIIECTB
Poib xuMun B 00ecrieueHUN
31 JKOTOTH CCKOI, SHEPTETHHECKOH 1 1 https://lesson.edu.ru/04/10
MUIIEBON OE30MaCHOCTH, PA3BUTHUH
M€ TUITMHBI
[IpencraBienust 06 OOIMIMX HAYYHBIX
32 MIPUHIIMIIAX TTPOMBIIIVIEHHOTO MTOTYyYEHUs 1 https://lesson.edu.ru/04/10
BaKHEHIIINX BEIECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1 https://lesson.edu.ru/04/10
34 XHUMHS ¥ 3T0POBbE YEIOBEKa 1 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

Xumus, 10 knacce, 11 knace I'.E. Pymzutuc, @.I'. ®ensaman — M. IIpocsemenue, 2020.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Xumusa(06a3oBeiilypoBeHb ). Peanuzanus oOpazoBanus: MmeToandeckoe nocoodue ains yuutens / Kasepuna A. A., [luuyruna I'.B.;
noa pea.l. B. [Tuuyrunoit. M. : ®I'BHY «MucTuTyT cTpareruu pazsutus oopazoBanust PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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