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KaTanor aneKTuBHbIX AUCLUNIUH

6B0S5 - ECTecTBEHHbIe HayKu, MateMaTuka u ctaTucTmka
(Kog v knaccudumkaums o6nactu o6pasoBaHus)

6B053 - dnsnyeckme n xXumMmyeckune Hayku
(Kop 1 knaccudmkaums HanpaBieHUst NOArOTOBKM)

0530

(Kogz B MexxayHapoaHoii cTaHAapTHOM knaccudukaumum o6pas3oBaHus)

B053 - Xumusa

(Kop v knaccubukaums rpynnbl o6pasoBaTenbHON NPorpaMMbl)

6B05301 - Xumusa

(Ko 1 HaumeHoBaHWe o6pa3oBaTeNlbHOW NPOrpaMMbil)

6akanaBp
(ypoBeHb NOArOTOBKM)

Ha6op 2023 roga

Cemen 2023



PaspaboTtaHo

Akagemunyecknm kommtetom Of1

Pykosoautenb AK HypbimxaH lN'ynHyp HecuntaesHa
MeHnepxep Ol Hypranves HypxxaH Hypnbi6ekoBuY

PaccMoTpeHo

Ha 3acegaHuu Komuccum no obecneyeHmto KavyecTaa
WHXXeHepHo-TexHoornyeckoro dakynbTeTa

PekoMeHO0BaHO K yTBEPXAEHUIO Ha AKageMNYECKOM COBETE YHUBepCUTETa
MpoTtokon N2 4/6 ot 10.04.2023 r

Mpeacepatens Komuccum no obecnedyeHnto kadectesa Aéannosa Ib.

YTBEpXXaeHo

Ha 3acefaHum AKaeMU4ecKoro coBeta yHMBepcuTeTa
Mpotokon N2 5 ot 21.04.2023 .

Mpepcenatenb Akagemuyeckoro coeeta OpankaHoBa U.A.



MNpepaunnoMHas npakTukKa

LInkn gucumnnuHbl MpodunupytoLme AUCUMMIUHDI
Kpr 4
KonuyecTBo akafieMnyeckmx KpeauntoB 8
CDopMa KOHTpONA 3HaHUN MToroeas oueHKa no npakTuke

KpaTkoe onucaHue cogep)xaHusi AUCLMMIIUHbI

Llenb npeaanniIoMHON NpakTUKN: MOAPOBHOE N3yyeHne OpraHu3aLnoHHOM CTPYKTYPbI NPEANPUATHS U AEACTBYIOLLENH Ha HEM CUCTEMbI
ynpaB/ieHNs, TEeXHOIOMMYEcKoro rnpouecca, pa6oTbl 060pyfoBaHUs, KOHTPOJs, BOMPOCOB o06ecreyeHnss 6e30MacHOCTH
JKU3HE[eATesIbHOCTH, 9KOHOMMYECKMX roKasaTesied MpPOM3BOACTBA, MOA6OP HEO6XOAWMbIX MaTepuasoB Mo Teme AWUNIOMHOro
npoexkTupoBauus (paboTbl).

Ll,eﬂb U3y4yeHuna gucuunninHbl

N3yyeHne opraHn3auynoHHOW CTPYKTYpbl MNPeAnpuUsATUS W [eACTBYlOWEe Ha HEM CUCTEMbI yrnpaBJieHUs, TEXHOIOrMYECKOro
npouecca,paboTbl 060PYAOBaHWUS, KOHTPOJS, BOMNPOCOB O6ecrnevyeHnss 6e30MacHOCTU XKUSHEAEATESIbHOCTY, 3KOHOMUYECKUX
rokasaresei Mpon3BoACTBa, MOZ60P HEOGXOAMMbIX MaTePUAIIoB 0 TeMe AUMNIOMHOIO MPOEKTUPoBaHus (paboTsl)

PesynbraTbl 06y4eHus

ONS5 Ucnonb3oBaTb 3HaHWS MO MNPUKIGAHON XUMUK B NPOYECCHOHaIbHON AesITeIbHOCTU

ON9 Bnagetb HayYHbIM MbILLIIEHUEM U CITOCOBHOCTAM peLlaTb 3ajay HayYHO-Pou3BOACTBEHHOIr0 HarpaB/eHUs

PeaynbraTbl 06y4eHuMs No AucuunanHe

1)CBA3biBaTb TEOPETUYECKYIO YaCTb PaboThbl C MPOM3BOACTBOM NPy HanucaHum gUniaoMHoN pa6boTbl UM NPOEKTa

2)0npesensiTb pa3BUTHE IMYHOCTHbBIX KAYeCTB B MPOpeccMoHanbHONi AeATENbHOCTY U Hay4YHOM cpege

3)PeLuaTb Npo6ieMbl B 4eSTEIbHOCTYU OpraHn3aLmum 1 NpeasioxeHne nyTei ux peLleHns

MpepekBU3NTbI

Ba3zoBble v npopunupyrome amcumnnanHel O MeTogbl Hay4YHbIX MCCe[0BaHUM B 0671aCTU XUMUN

MocTpekBusuThbl

UTorosas atTectaymns

NMpounseBoacTBeHHasa npakTuka lll

Linkn ancuunnuHbl Mpodunupytome gucLmnAnHbI
Kypc 4
KonunyecTBo akaieMm4yeckmx KpeauTos 8
dopMa KOHTPONA 3HaHUN MToroBas oueHKa no npakTunke

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

lpakTuka HanpaB/ieHa Ha 3aKpPerieHne TeopeTUYECKUX 3HaHUi NPOPUIbHBLIX AUCUMIIIMH Ha MPOM3BOACTBE WM B
uccrnegoBares/ibCKOM LIEHTpPe. MsyqaeT AEATeJ/IbHOCTb OpraHn3aynn n ee OCHOBHbIe oKa3sareJiu. O6yqaeT npakTn4yecKoMy OrbITy Ha
XuMunyeckon npomssogcTee. @opMupyeT KOMMETEHUMU MO OLEHKE U MPEeAsIOKEHNIO TEXHOOMMYECKM OOOCHOBAHHbIX PELLUEHUN,
HarnpaBJ/IeHHbIX Ha MoBblleHNne 3POEKTUBHOCTU PaboTbl opraHn3aumun. OpraHu3yeT BO3MOXHOCTb KayeCTBEHHO MOAroTOBUTHLCS K
Haru1caHuio 1 3alynTe CBOEW BbiryCKHOW KBaNpuKaLMOoHHON paboTbl.

Lienb u3yyeHus aucuunnmHbl

U3yyeHne opraHu3auunoHHOW CTPYKTYpbl MNPeAnpuUsaTUS W [eACTBYHOWEA Ha HEM CUCTEMbI yrpaBJieHUs, TEXHOJIOMMYECKOro
npovyecca,paboTbl 060PYAOBaHUS, KOHTPOJS, BOMPOCOB O6ecneqyeHusi 6e30MacCHOCTU XKUSHELEATESIbHOCTY, 3KOHOMMUYECKUX
rokasaresieii Mpon3BoACTBa, MOA60P HEO6XOAMMbIX MaTep1asioB o TeMe AUINIOMHOIO MPOEKTUPOBaHUs (pa6boTbl)

PesynbraTbl 06y4eHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIEAHON XUMUK B MPOGECCUOHAIbHOM esTeIbHOCTH

ON9 Brnagetb HayYHbIM MbILLIEHNEM U CMIOCOBHOCTAM peLuaTh 3agay Hay4YHO-MPOU3BOLACTBEHHOIO HanpaBeHNUs

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1)I70KasblBaTb TeopeTnyeckme 3HaHus Mo NPopuIbHbIM AUCUNTIMHAM Ha NPOU3BOACTBE

2)[0TOBUTb K NPaKTUYECKOMY OfbITY Ha XUMUYECKOM MPOU3BOACTBE MSIN B UCC/IEA0BATE/IbCKOM LIEHTPE.

3)[peanaratb TEXHOMOrMYECKM 060CHOBAHHbIE PELLEHUS, HanpaBJ/ieHHbIe Ha MOBbILIeHNe 3¢ GHEKTUBHOCTYU pabOTbl OpraHn3alymm
MpepekBn3nTbI

Bbasosbie u npogpunnpyroymne aucymnanHbl O MponsBogcTBeHHas npakTuka ll

MocTpekBu3uUTbI

UTtorosas atTectayus

AHanuTuyeckas XumMus cnefoBbiX KOJINYECTB

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue copep)aHus AUCLUMIIUHDI

,anHblﬁ KypC paccmartpunBaet I'IpO6J'IEMy aHalJin3a CcJiegoBbiX KOJIN4YECTB BeLjecTB. May'-laeT OCHOBHblIE€ TEPMUHbI N T[1OHATHA,
npuHUNribl d)MSMKO'XMMM‘-IeCKMX MeTo40B aHa/in3a CcsieoBbiX KOJINYECTB. (DOPMMpyeT npeacraBsieHne 06 aHa/IMTUYECKOM CUrHase u
KOHTPOJIbHOM  OnbiTe. O6yqaeT Bbl60py MeTo[oB onpegesieHnsa um KOM6MHMPOBaHMI'O MEeToA0B ornpefgesieHnsa cBepxmMalsibiX
KOHL[eHTpaL(Mﬁ n cBepxMarsibiX L[O03. PaCKprBaeT pPOJiIb Crie[0B 3JIEMEHTOB B Hay4YHbIX UWCC/iefoBaHUAX, POJIb Matpulbl T11pn
oripegesieHnn criefos, poJib rnotepb 1 3al'pFI3HeHMl;1 rnpu oripegesieHnn Mmalibix KOHL{eHTpaLlMl;I.

Lienb usyyeHus gMCUUNIUHDI

HonyquMe CTy4eHTammn 3HaHWN 0 npuHynnax n TexHnkKe aHasinla cjie4oBblX KOJ/IN4eCTB BeLeCTB

PesynbraTtbl 06y4eHus



ONS5 Ucnonb3oBaTb 3HaHWUS MO NMPUKAAAHON XUMUM B MPOGPECCUOHANIbHON [EeATE/IbHOCTU

ONG6 NpUMEHATb 3HaHNS OCHOB MHCTPYMEHTasIbHOW XUMUM AJ151 PELLIEHUN HayYHbIX U MPUKAaAHbIX 3a4ay

Pe3yanaTb| 06yqe|-|m| no aucuuniauHe

1) OnucbIBaTh TEOPETUYECKME M MPAKTUHECKME OCHOBbI U3UKO-XUMMUYECKMX METOLOB aHa/IN3a CIe[0BbIX KOJIMYECTB BELYECTB
2) O6DBSICHATb POJib @Ha/IN3a B HAaYYHbIX NCCIIE[0BaHUAX

3) BblbupaTb MeToAbl aHan3a A1 onpesesieHns C1e[oBbIX KOHLEHTpaLuii BelyecTB

MpepekBU3NTHI

AHanutunyeckas Xumus

MocTpekBu3UTbI

basosbie v npopunnpyroymne gucymnanHol Ol

KonuyecTBeHHbIN aHanu3 B HeOpraHM4YeCKom XuMMmnm

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 2

KonunyecTBo akajeMunyecknx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUMIIUHDI

JaHHbIi KypC wM3y4YaeT TeopeTuyeckne u [pPaKTUYECKUE OCHOBbI KOJIMYECTBEHHOIO aHasn3a B HEOPraHM4yeckou XuUMum.
PaccmaTtpuBaeT CyLJHOCTb UM OCOGEHHOCTH, 06/1aCTU MNPUMEHEHUS] OCHOBHbIX METOAOB KOJIMYECTBEHHOrO aHasinsa. W3yvyaer
METPOJSIOrMYECKNE OCHOBbI XMMUYECKOIr0o aHanmsa. @opMupyeT rMoHSITUE O MOrPELHOCTU aHain3a M MeTofax ux BbisiBieHns.. O6ydaeT
UCIMOb30BaHUIO U [POBEAEHUIO XUMUYECKOr0 aHasim3a rpaBUMETPUYECKMM U TUTPUMETPUYECKMM METOZaMM HEOpraHUu4ecKux
BELYECTB [/19 KOHTPOJISl Pa3/InyHbIX TEXHOTOMMYECKMX MPOLJECCOB.

Llenb nsyyeHus aucuunnmHbl

lonyyeHne cTygeHTaMu 3HaHWUI TEOPETUYECKMX OCHOBax M MeToZax XMMMUYECKOro KO/IMYECTBEHHOro aHainsa HeopraHu4Yeckux
BeljecTB

PesynbraTbl 06y4yeHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIAAHON XUMUK B MPOGECCUOHaIbHOM [esTesIbHOCTH

ONG6 pUMEeHATb 3HaHNSI OCHOB MHCTPYMEHTasIbHOW XUMUM [J151 PELLIeHUN HayYHbIX Y MPUKIaAHbIX 3a4ay

PesynbraTbl 06y4eHuMs No AucuunanHe

1) OnucbiBaTb 0CO6EHHOCTU U 06/1aCTU MPUMEHEHUSI METOAOB KOJIMYECTBEHHOIro aHam3a

2) MpUMeHATbL rpaBUMETPUYECKUI U TUPUMETPUYECKUIA METOAbI B KOJIMYECTBEHHOM aHain3e HeopraHM4ecKux BeLecTs

3) OueHnBaTb MNOrpeLIHOCTY aHaIm3a METPOIOTMYECKUMU pacqeTaMm

MpepekBU3NTbI

AHanutnyeckasi Xumusi

MocTpekBu3uThbI

Bba3zoBble v npopunupyrowme aucymnnanHsl O

XMMHUYECKUit KONIMYeCTBEHHbIN aHanus

Limkn aucumnnuHbl BasoBble gncuMnNANHbI
Kypc 2

KonunyecTBo akaieMn4eckmx KpeauTos 5

(dopma KOHTPOSIA 3HaHWI JK3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JaHHbI Kypc paccMmaTtpuBaeT TeOpPeTUYECKMUEe U MPaKTUYeCKne OCHOBbI XUMMWYECKOro KOJIMYECTBEHHOro aHa/iM3a u 061actu ero
MPUMEHEHUSA: TPaBUMETPUYECKUN, TUTPUMETPUYECKM aHanms. @opmupyeT rpefcTaB/IeHne 0 MEeTPOJIOrNYeCKMX OCHOBax
XMMMWYECKOro aHasmsa u CTaTUCTUYECKON 06paboTKe pesynbTaToB aHanusa. O6yyaeT rpaBUMETPUYECKOMY aHa/iu3dy MeTogamu
OTIOHKN U OCaxfAeHus. PackpbiBaeT CYyWHOCTb TUTPUMETPUYECKOrO aHanm3a nyTeM usyyeHusi CrocoboB M METOAOB KUCIOTHO-
OCHOBHOI0, OKMCJINTE/IbHO-BOCCTaHOBUTEIbHOIO TUTPOBAaHUS, KOMITIIEKCOO6Pa30BaHNSA 1 OCaXK[EHUSI.

Llenb nsyyeHus AUCLMNINHDI

lonyyeHne cTyaeHTaMu 3HaHUA O METoAax XUMMUYECKOro KOJIMYECTBEHHOrO aHasinsa, ux TeOopeTUYeCKUX OCHOBaX, a TaKxe
MpnobpeTeHNsT MU HaBbIKOB 1ab60pPaTOPHOro 3KCMepPUMeHTa U YMEHUs fieflaTb TeopeTuyeckne BbIBOAbI Ha OCHOBe HabstofaeMbixX
SABJIEHUN

PesynbraTbl 06y4yeHus

ON5 Ucrionb3oBaTb 3HaHWUSA 10 NPUKAaAHON XUMUU B MPOYECCUOHAIbHON AEATENIbHOCTH

ONG6 lNpuMeHsTb 3HaHNs1 OCHOB MHCTPYMEHTasIbHOW XUMUU [J18 PELLeHUN HayYHbIX U NPUKIa4HbIX 3a4a4

PesynbraTbl 06y4eHuMs No AucumunanHe

1) OnucbiBaTh METOAbI XMMUYECKOIO KOJIMYECTBEHHOIO aHaIn3a, ONPeAeeHnUs U passeneHns

2) MpepnaraTb cXeMbl aHaM3a U MeTOf aHaIu3a

3) MpumMeHsTb NPUGOPbI M 060PYAOBaHNE B aHAJIUTUYECKON NPaKTUKe

MpepekBU3NTHI

O6Lyas xumuss AHannTuyeckas Xumms

MocTpekBu3nUTbI

Bbasosbie v npogpuanpyroymne gucymnanHol Ol

TuTpumeTpuyeckne MeTogbl aHann3a

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3
KonunyecTBo akafieMnyecknx KpeanTos 5

dopMa KOHTPONA 3HaHUW 9K3aMeH



KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JaHHbIi Kypc paccmaTpuBaeT TUTPUMETPUYECKUI aHaus, TpeboBaHun K peakuymsam. dopmupyeT npepcraB/ieHne O Crnoco6oB
TUTPOBaHUM: CIIOCO6LI MPAMOro, 06PaTHOro U 3aMeCTUTEIbHOrO TUTPOBaHUS, CrIOCO6 NMUMNETUPOBAaHUA M CNOCO6 OTAE/bHbIX HABECOK.
O6y4yaeT KUCIIOTHO- OCHOBHOE, OKUC/INTE/IbHO- BOCCTAHOBUTE/IbHOE TUTPOBaHME, METOAbI KOMIIEKCOO6Pa30BaHNUsA M OCaXIEeHUS.
PackpbiBaeT CyWHOCTb WHAMKATOPHbIX OLNOKOK TUTPOBaHWA. M3y4YaeT WCMosab3yeMbiX TUTPAHTOB, WHAMKATOPOB, YC/0BUS
TUTPOBaHUSA, a TakXXe TUTPOBaHME B HEBOAHOM cpeje.

Llenb nsyyeHus AUCLMNINHDI

N3mepeHnn o6bEMa pacTBopa peakTnsa TOYHO U3BECTHOM KOHLeHTPaLu, pacXofyeMoro AJ151 peakuunm ¢ onpeaensieMbIM BelyecTBOM
PesynbraTbl 06y4YeHus

ON5 Ucrionb30BaTb 3HaHUS M0 NPUKAEAHON XUMUK B MIPOGECCUOHATbHON [EATENIbHOCTH

ONG6 lNpuMeHsTb 3HaHNs1 OCHOB MHCTPYMEHTasIbHOW XUMUM [J11 PeLUeHUN HayYHbIX U NPUKIa[HbIX 3a4a4

PeaynbraTbl 06y4eHuns No AucuunanHe

1)OnucbiBaTb Crocobbl MPSIMOro, 06paTHOro U 3aMECTUTEIbHOrO TUTPOBAHMS, MUMETUPOBAHUS U CrIOCO6a OTAEe/IbHbIX HABECOK
2)06yyaTb KMC/IOTHO-OCHOBHOMY, OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHOMY TUTPOBaHUMIO, METOZaM KOMITJIEKCOO6Pa30BaHUs M OCaXAEHUS
3)06bACHATL UCNONb3YeMble TUTPAHTbI, MHAUKATOPbI, YCI0BUSI TUTPOBAHUS, a TaK)Ke TUTPOBaHME B HEBOAHO cpeje
lMpepekBU3NTHI

AHanuTtuyeckas xummus dusnyeckas Xumms

MocTpekBu3nUTbI

Bba3zoBble v npopunupyrowme gucymnnanHsi O

dusnyeckne MeToabl UCCnefoBaHUM

Linkn gucumnnmubl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akajeMmyeckmx KpeanTos 5

dopMa KOHTPONS 3HaHWUI JkK3ameH

KpaTkoe onucaHue copep)xaHusa QUCLUMIUHDI

JaHHbI Kypc n3ydaeT KonebaTesibHY U 3/1IEKTPOHHYH CEKTPOCKOMUIO C/I0XKHbIX MOJIEKY/. M3naraeT OCHOBHbIe MOHATUA U 06LYMe
CBefleHNs1 0 KoJsiebaTesibHO- BpaLyaTesibHOM CrekTpockonun n pegpaktometpun. GopmupyeT npencTaB/ieHne O CreKTPOCKONUU B
papnoyacToTHOM obsiacTu. PaccmaTpuBaeT TeOpPeTMYECKUE OCHOBbI METOAOB 3/1eEKTPOHHOIo napamMarHUTHOroO pe3oHaHca, iepHoro
ramMMma- pe3oHaHca M Macc- CMeKTPOMETpun. PackpbiBaeT TeopeTMYyeckMe OCHOBbI 3JIEKTPOHHOW MUKPOCKOMUM, a TakxKe
CreKTPOCKoNuu B 061acTy PEHTTEHOBCKOIO MU3J/TyYEHUS.

Llenb u3yyeHus aucuunnmHbl

loHnMaHne NpUHUMNUaabHbIX OCHOB, MPaKTUYECKUX BO3MOXXHOCTEN U OrpaHNYeHNIi BaXKHEALLNX A1 XUMUKOB (DU3NYECKUX METOLO0B
ucce[oBaHns, 3HaKOMCTBO C MX arnrnapaTypHbIM OCHALLEHNEM U YC/TOBUSMM NMPOBELEHNST IKCIIEPUMEHTA, YMEHNE UHTEPNPETUPOBATH
M rpaMOTHO OLeHMUBaTb 3KCMEPUMEHTasIbHbIE JaHHbIE, B TOM YuCie Ny6NKYyeMble B Hay4YHO nTepaType

PesynbraTbl 06y4yeHus

ONS5 Vcrionb3oBaTb 3HaHUS 10 NPUKIAAHON XUMUK B POGECCUOHaIbHOM [esTeNIbHOCTH

ONG6 pUMeHATb 3HaHNS OCHOB MHCTPYMEHTasIbHOW XUMUK [J151 PELLIEHUN HayYHbIX U MPUKAaaHbIX 3agay

PesynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTb OCHOBbI CIEKTPOCKOMUM B Pa3HbIX 06/1aCTsX

2)Bbi6bupaTb METOAbI UCCIE0BAHUN U aHaIN3a

3)[TpUMeHATb METOAbI CIIEKTPOCKOMNNM, pepakTOMETPUN U T.4.

MpepekBU3NTbI

AHanutunyeckas xumus dusnyeckas xumms

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

CDOTOMeTpMFl B aHaNIMTUYECKOW NnpaKTuke

Livkn ancumnnuHbl BazoBble gUCLMNANHDI
Kypc 3

KonunyecTBo akaieMnyeckmx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI dk3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

Kypc n3yvaet Tunbl peakuwii, npuMeHsieMbiXx B (poTOMeTpuu. PaccMmaTpuBaeT Bbl6Op CrEeKTPasbHON 06/1acTy, BbI6Op peareHTa,
pacTBopuTens. Manaraet METPOSIOrNYECKNEe XapaKTepPUCTUKN (POTOMETPUYECKOro aHain3a: YyBCTBUTEbHOCTb, BOCIIPON3BOAUMOCTb
poTOMeTpUYECKNX onpefeneHnsi, NHTepBaa ornpeaensieMbix cogepxavui. OopmupyeT npefcTaB/ieHne O BblI6Ope ONTUMasIbHbIX
yCrnoBuii 1 ycTpaHeHne BAUSHUSA MOCTOPOHHMX KOMIOHEHTOB Npyu OTOMETPUYECKUX OnpeaesieHnsix. IayyaeT 0CHOBbI abCOIOTHBIX U
AngpgepeHynanbHbix POTOMETPUYECKUX METOLOB ONPEAENEHNS N IKCTPAKLMOHHO-(OTOMETPUYECKOIO METOAA.

Llenb nsyyeHus AUCLMNINHbI

MN3yyeHne TeopeTUYeCKNX OCHOB ONTUYECKUX U CHIEKTPasibHbIX METOLO0B aHan3a.

PesynbraTbl 06y4YeHus

ON5 Ucrionb30BaTb 3HaHUS M0 NPUKAEAHON XUMUU B MIPOGECCUOHATbHOM [EeATENIbHOCTH

ONG6 MpUMEHSATb 3HaHNS1 OCHOB UHCTPYMEHTAIbHOM XUMUM AJ151 PELUEHUN HAYYHbIX U NPUKIaAHbIX 3agay

PeaynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTb TUMbI peakyuii, MPUMeHsieMbIX B hOoTOMeTpumn

2) Bbi6upaTb oNTUMasbHbIE YyCIOBUS U YCTPaHSTh BIIUSIHUSI TOCTOPOHHUX KOMITOHEHTOB MPY (hOTOMETPUYECKUX ONPELEIEHNSIX
3)[IpUMEHSATL 3KCTPaKLMOHHO-(OTOMETPUYECKME METOAbI ONPELeseHus]

MpepekBU3NTbI

AHanutnyeckas xummsa Gusnyeckas Xumms

MocTpekBusuThbl



Bbasosbie u npopunnpyroymne gucymnantb O

OnTunyeckue MeToabl aHaNn3a

Lnkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUW 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLMIMIUHDI

JaHHbIi Kypc paccMmaTpuBaeT BO3HUKHOBEHME aTOMHbIX CrekTpoB. O6y4yaeT MeTogaM aTOMHO- SMUCCUMOHHOW W aTOMHO-
abCcopOLMOHHOM CMEKTPOCKONUU, UX CYLLUHOCTb M 06/1aCTb NpUMeHeHus. GopMmupyeT npeacTaBiaeHne 0 BO3HUKHOBEHUN MOJEKY/ISIPHbIX
CMEeKTPOB M METOAbl MOJIEKY/IAPHON CHEeKTPOCKONuW. PackpbiBaeT CyLWHOCTb MeTo40B (oToMeTpun: (POTOKOIOPUMETPUS,
crekTpooToMeTpus, HedenoMeTpus, TypouaumeTpus. PaccmaTpuBaeT CyLWHOCTb Crocoba OrfpefesieHns  KOHLUeHTpauuu
ONnTUYECKMMU MeToZamu, 06/1aCTU MPUMEHEHNS U NpenMyLyecTBa. POPMUPYET MOHATUE O METOAE JIIOMUHECLEHTHOM, MHGPaKpacHo
CMEeKTPOCKOMUM U ONpe[esieHne KOHLeHTpaLum, npUMeHNMOCTb U NpenmMyLyecTsa MeToja.

Uenb U3y4yeHuna gucuunninHbl

O6yyeHne TeopeTUYeCKUM OCHOBAM U1 MPaKTUYECKOMY NPUMEHEHUIO METOAO0B ONTUYECKOIro aHan3a.

PesynbraTbl 06y4eHus

ONS5 Ucnonb3oBaTb 3HaHWS MO MNPUKIGAHON XUMUK B NPOYECCHOHaIbHON AesITeIbHOCTU

ONG6 [pUMeEHATb 3HaHN OCHOB MHCTPYMEHTasIbHOW XUMUM JJ151 PELLIEeHUN HayYHbIX U NMPUKIaAHbIX 3agay

PeaynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTb BO3HUKHOBEHUE aTOMHbIX CIIEKTPOB

2)06yyaTb MeTO4aM aTOMHO-3MUCCUOHHON 1 aTOMHO-a6COP6LMOHHOM CEKTPOCKOMUM, UX CYLUHOCTU M 0671aCTU PUMEHEHMUS.
3)06BACHATD CYLIHOCTL METO[0B HOTOMETPUM: POTOKOTOPUMETPUY, CIIEKTPOGHOTOMETPUY, HEDETTOMETPUM, TYPEUIAUMETPUN
MpepekBU3NTbI

AHanutnyeckasi xumms dusnyeckas Xumms

MocTpekBusuThbl

Ba3zoBble v npopunupyrowme aucymnnanHsi O

GHEKTPOXVIMVI‘-IECKMG N ontTnyeckue MetToabl aHanunu3a

Limkn anucumnnuHbl BasoBble ancuUnANHbI
Kypc 3

KonunyecTBo akaieMm4yeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTKoe onuncaHue copgepXxaHna gucuuniiuHbl

JaHHbIi Kypc u3y4aeT OCHOBHble MOHATUSA 3JIEKTPOXUMUYECKUX METO[OB: KOHAYKTOMETPUS, MOTEHUNOMETPUS, KYJTOHOMETPUS,
BOJIbTaMIepoMeTpus, nosasporpagusi. PaccmaTpuBaeT TeopeTUYecKMe OCHOBbI, YC/IOBUSI MPOBEAEHUS aHa/n3a, npeumyliecTsa u
HegocTaTku MeTogoB. QopmupyeT MMOHATME 06 aTOMHO- CMEKTPOCKOMUYECKMX MEeTofax: aTOMHO- SMUCCUOHHbLIN, aTOMHO-
abCcop6UNOHHbIN, aTOMHO- (ayopecyeHTHbI. O6yyaeT OCHOBHbIM MpUHUMNAM  METOAOB  MOJEKY/SPHO- a6Ccop6LUNOHHOM
CMEeKTPOCKOMuu:  (OTOKOIOPUMETPUS, CreKTPoPoTOMETpus, TypbuaumeTpus, Hepesometpus. PaccmaTpuBaeT CyWHOCTb U
0COBEHHOCTH, JIFOMUHECLEHTHOM CIIEKTPOCKONUY, @ TakKXKe KoJiebaTesibHOM CreKTPOCKOMNMU.

Lienb u3yuyeHus aucuunnmHol

06yyeHne TeEOPETUYECKUM OCHOBAM U MPaKTUYECKOMY NMPUMEHEHNIO METOLOB 31EKTPOXUMMUYECKOIO M ONTUYECKOro aHanmsa
PesynbraTbl 06y4YeHus

ONS5 Ucnonb3oBaTb 3HaHWUS N0 NMPUKAAAHON XUMUM B MPOPECCHUOHANIbHON LEeATE/IbHOCTH

ONG6 [MpUMeHSsITb 3HaHUS OCHOB MHCTPYMEHTAa/IbHOWM XUMUN AJ11 PeLeHUN HayuHbIX U MPUKIaaHbIX 3agay

Pe3yanaTb| 06yqe|-wm no aucuuniuHe

1)OnucbiBaTb OCHOBHbIE 3/IEKTPOXUMUYECKME U ONTUYECKME METOAbI: KOHAYKTOMETPUS, MOTEHLUMOMETPUS, KYSTOHOMETPMUS,
BOJIbTAMIMEPOMETPUS, nonsiporpagpus

2)06yyaeT ycoBUsIM NPOBEAEHUS] aHaIM3a 371eKTPOXUMUYECKUX U ONTUYECKUX METOAOB

3)AHann3npoBaTb NPUHLMIBI METOAOB MOJIEKYSIPHO- a6COPOLMOHHOM CrEKTPOCKONMUU: (HOTOKOIOPUMETPUS, CHEKTPOPOTOMETPUS,
TypouanMeTpus, HehesoMeTpus U T.4.

MpepekBU3UTDI

AHanuTtnyeckas xumus usmyeckas Xumms

MocTpekBu3uTbI

BbasoBbie u npopunnpyroymne gucymnantbl O

QHEKTPOXVIMVI‘-IECKVIG MeToAbl aHann3a

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

JaHHbI Kypc paccMaTpuBaeT 3/1eKTPOAHbIe npouecchl. opMupyeT npegcTaBieHne o Noasporpapuyeckux MeTofax: Kaccudyeckasl,
angdepeHunanbHas, HopManbHasi —UMMMYAbCHas, AugdepeHunanbHas  UMIMYIbCHas, EPEMEHHOTOKOBas  nossporpagus,
nonsiporpagusi ¢ 6bICTPON pa3BepTKol noTeHymana. O6y4aeT OCHOBHbIE MOHATHUS MpoLecca MOTEHUMOMETPUM, B TOM YuC/ie MPSMOe U
MOTEHLMOMETPUYECKOE TUTpPOBaHMe. PackpbiBaeT CylJHOCTb WOHOMETPUM, a Takxe KyJIOHOMETPUM: aMiepoCcTaTUyeckoi u
MOTEHLMOCTaTUYECKOW. PaccmMaTpuBaeT BOMPOCHI 110 371eKTPOrPaBUMETPUN U KOHAYKTOMETPUM.

L',eﬂb U3y4yeHuna gucumnninHbl

O6yyeHne TeoOPETUYECKUM OCHOBAM U1 NPaKTUYECKOMY MPUMEHEHNIO METOLOB 3/1IEKTPOXUMMUYECKOro aHam3a.



PesynbraTbl 06y4YeHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKAAAHON XUMUK B NPOGECCUOHaIbHOM esTeNIbHOCTH

ONG6 [pUMeHATb 3HaHNS OCHOB UHCTPYMEHTasIbHOW XUMUM AJ151 PELLIEHUN HayYHbIX U MPUKAaAHbIX 3a4ay

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1)OnucbiBaTh NpoLUecchl MPOXoAsALYMe Ha 3/1eKTPoAax, a TakxKe rnossporpapuyeckne MeToAbl: Knaccuyeckas, anppepeHumanbHas,
HOpMmasbHas uMNy/nbCcHas, AunpoepeHunanbHas UMMYAbCHas, MNEPEMEHHOTOKOBasl rnossporpagus, nonsporpagus ¢ 6bICTPOM
pasBepTKou noTeHymana

2)06yyaTb OCHOBHbIM MOHSAITUSIM NPOLjecca NOTEHUUOMETPUM, B TOM YMCSIe MPSIMOMY U MOTEHLMOMETPUYECKOMY TUTPOBAHUIO

3) AHanuaupoBaTb CYLUHOCTb WOHOMETPUM, @ TaKXE KYJIOHOMETPUM: aMrepoCTaTUYECKONH U MOTEHLMUOCTATUYECKOM, OObSICHSITb
BOMNpPOChHI 3/71eKTPOrpaBUMETPUN U KOHAYKTOMETPUMN

MpepekBU3NTbI

AHanuTtundyeckas xumus dusnyeckas xumus

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

CI'IGKTpOCKOﬂW-IeCKVIe MeTOobl aHasIn3a

Limkn aucumnnuHbl Mpodunupytowme JUCUUNIUHbI
Kypc 3

KonunyecTBo akaieM1yeckumx KpeauTos 5

(dopma KOHTPOJIA 3HaHWI 9k3aMeH

KpaTkoe onucaHue cogep)xaHusi AUCLMUIMIIUHDI

JaHHbIi KypCc paccmaTtpuBaeT TeopeTHMYecKue U rpakTUYeCKne OCHOBbI CHEeKTPOCKONNYECKMX METO4O0B aHainsa. W3ydaer
Knaccuukaymo CrneKTPOCKONNYECKUX MEeTO[oB. PackpbiBaeT CyWHOCTb, JOCTOMHCTBA W HEAOCTaTKU METOLOB: 3/1€KTPOHHOM
CMEeKTPOCKONUM CIIOXKHBIX MOJIEKY/,KonebaTe/lbHOM CreKTPOCKOMUM,BpaLyaTe/IbHOM CrMeKTPOCKOMUM,KoebaTe/lbHO- BpalyaTesibHoOM
criekTpockonuu, peppakTOMETPUM,CeKTPOCKONMUA B PpagmoyacToTHONW obnacTu,MeTofa SAAEPHOr0 ramma- pes3oHaHca,Macc-
CMeKTPOMETPUM,CIIEKTPOCKONMUN B 06/1aCTU PEHTIEHOBCKOIO M3J1y4eHUH.3HaKOMUT C BUZAMM U C OCHOBHbLIMU XapakTepucTukammu
CreKTPOB n3nyyeHus. ObyyaeT TeXHUKe IKCNepUMeEHTa CIIEKTPOCKOMUYECKUX METOLOB aHaan3a.

Llenb nsyyeHus AuCLMNINHbI

O6yyeHne TeopeTUYeCKMM OCHOBAM 1 MPaKTUYECKOMY NMPUMEHEHUI0 METOAO0B CrIEKTPOCKOMMYECKOro aHam3a

PesynbraTbl 06y4YeHus

ON5 Ucrionb30BaTb 3HaHUS M0 NPUKAEAHONA XUMUU B MIPOGECCUOHATbHOM [EeATENIbHOCTH

ONG6 lNpuMeHsITb 3HaHNs1 OCHOB MHCTPYMEHTasIbHOW XUMUM [J11 PeLUeHUN HayYHbIX U NPUKIa[HbIX 3a4a4

PeaynbraTbl 06y4eHuMs No AucumunanHe

1) KnaccuguuympoBatb METOAbI CIEKTPOCKONUM

2) OuyeHnBaTb JJOCTOMHCTBA U HEZOCTATKM Pa3/INYHbIX METOL0B

3) Bbi6upatb MeTOAb! /151 BbIMOIHEHUSI XMMUYECKOro 3KCrepuMeHTa

MpepekBU3NTHI

AHanuTtunyeckas xumus dusnyeckas Xumms

MocTpekBusuThbl

Bbasosbie v npogpuanpyroymne gucymnanHol O

Xumunyeckas MeTpoJiorus

Limkn ancumnnuHbl Mpodunupytolme gucLUNAKHbI
Kypc 3

KonunyecTtBo akajieMnyecKkunx KpegmTos 5

dopma KOHTpONA 3HaHWI Jk3ameH

KpaTkoe onucaHue copepXXaHus QUCLUMAUHDI

JaHHbI KypC paccMmaTpuBaeT TeopeTuyeckune U npakTUyeckme OCHOBbI XMMUYECKON METPOJIornn. M3yyaet namMepeHus, MeTogbl U
cpeacTBa obecriedeHUss UX eAuHCTBa U TpebyeMou ToYHOCTWU. OnucbiBaeT MOrpelHoOCTU XUMUYECKOro aHaiu3a. 3HakoMUT ¢
pesysnbTaTaMu U CTaTUCTUHECKUMU OCHOBaMu 06paboTKuU pe3ysibTaToB U3MEPEHUM, KPUTEPUAMU NPOBEPKM CTaTUCTUYECKUX MUMOTES.
PackpbiBaeT 3aKOHbI pacripefjesieHusi pe3ybTaToB HabIAEHUI N CyYariHbIX MOrPeLLHOCTEN, a TakXXe 3aga4yun Teopuu OLUMOOK.

Llenb u3yyeHus aucuunnmHbl

06yyeHne CTy[EeHTOB OCHOBHbIM METOZAM 06paboTKM PE3yIbTaTOB KOJIMYECTBEHHOIO XMMMYECKOro aHam3a

PesynbraTbl 06y4YeHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIEAHON XUMUU B MPOGECCUOHAIbHOM esTeIbHOCTH

ONG6 lMpUMeHSAITb 3HaHUS OCHOB MHCTPYMEHTAas/IbHOWM XUMUN AJ11 PeLeHNN HayuHbIX U MPUKIaaHbIX 3agay

PesynbTaTbl 06y4yeHuUs N0 AUCLMUIIIMHE

1) OnucbiBaTh UBMEPEHUS], METOAbI M CPEeCTBa XMMUYECKONM METPOIOrm

2) MpuMeHSITb CTaTUCTUYECKYHO 06pPaBOTKY M KPUTEPUM NPOBEPKYU PE3Y/IbTaTOB M3MEPEHMI

3) OyeHnBaTL MOrpPeLIHOCTY XMMUYECKOro KOJIMYECTBEHHOro aHaan3a

MpepekBU3NTDI

AHanuTtnyeckas xumus Qusnyeckass XumMus

MocTpekBu3uUTbI

BbasoBbie v npopunnpyroymne gucymnantb O

XpomaTorpaqueCKwe MeTOoAbl pa3aesnieHna n aHanunsa

LMK AMcUmMnInHbI Mpodunmpyowme AUCLUNIHBI
Kypc 3

KonnuecTBo akafieMU4ecKnx KpeanTos 5



dopMa KOHTPOnA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXxaHusa QUCLUMAUHDI

JaHHbIi  Kypc paccmaTpuBaeT TeOpeTUYEeCKMe U MPaKTUYeCKMe OCHOBbI Xpomatorpaguu. MW3ydaeT knaccupukaymio
Xpomartorpaguyeckux MeToAoB. PackpbiBaeT CYLHOCTb, [JOCTOMHCTBA M HEZOCTaTKWU Teopuit Xxpomatorpauu: KOHLENUUo
«TEOPETUYECKUX Tapesiok», KNHETUYECKYIO Teoputo. 3HaKOMUT C BUAAMUN C OCHOBHbIMU XapaKTepuCcTUKaMm XpoMaTorpaMmm: LUMPUHa,
BbIcOTa ¥ naowagb xpomatorpapuyeckoro nuka. ObyyaeT MeTofam r/IOCKOCTHON Xpomatorpadum: 6yMaxKHOW M TOHKOCJIOMHOM.
PaccmaTpuBaeT TeopeTudyeckme OCHOBbI M TEXHUKY IKCMepUMeHTa ra3oBOW, XXWULKOCTHOM,a[COPOLMOHHON, UOHOOOMEHHOW,
npernapaTMBHOM XpomaTtorpagpum.

Lienb u3yyeHus aucuunnmHbl

06yyeHne TeOPETUYECKUM OCHOBAM U NMPaKTUYECKOMY NMPUMEHEHUIO METOAOB XpOMaTorpamyeckoro pasgeneHus n aHaim3a
PesynbraTbl 06y4eHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKAEAHONA XUMUK B MPOGECCUOHAIbHOM esTeNIbHOCTH

ONG6 NpUMeHATb 3HaHNA OCHOB MHCTPYMEHTasIbHOW XUMUM AJ151 PELLIEHUN HayYHbIX U NMPUKAaAHbIX 3a4ay

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1) KnaccuguuympoBatb 1 cpaBHUBaTb METOAbI XpomaTorpagum

2) Bblbupatb MeToZ pasfeneHusl u aHaamn3sa

3)[MpUMeHATb [/18 aHaM3a KJlacCUYeckme XMMUYecKne u xpomatorpagpuyeckme MeTosbl

MpepekBU3UTDI

AHanuTtuyeckas xumus usnyeckas XumMms

MocTpekBu3uTbI

Bbasosbie n npogpunnpyromne gucymnantbl O

FeTepouManquKMe coeanHeHusA

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUI 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

AuvcyunnnHa popmupyet npeacraBiaeHne 06 371eKTPOHHOM U MPOCTPaHCTBEHHOM CTPOEHUM, 3HAYEHUMN, METOAAX CUHTE3a, XMMUYECKUX
CBOVICTBaX MOHOLMKIINYECKMX N KOHAEHCUMPOBAHHbIX reTepoLMK/I0B. M3yyaeTcs yCcaoBus apoMaTuyHoCTH, HOMEHKaTypa, CTPyKTypa,
CBOVMCTBa, Crnoco6bl UWKIM3aLUMN MATUYNEHHBIX W LWECTUYSIEHHBIX LUMKIOB C OAHUM U HECKOJbKMMMU reTepoaTtoMamu.
PaccmaTtpuBaroTCsi OCHOBbI OPraHMYecKoro CMHTe3a KOHAEHCUPOBaHHbIX reTePOLUKINYECKUX COeANHEHNI. PacKpbiBatoTCs BOMPOCHI
6MOSTOrNYECKOro 3Ha4YeHUsI HEKOTOPBIX COEANHEHUI M MEPCEKTUBbI UX UC0/Ib30BaHUA.

Uenb U3y4yeHuna gucumnninHbl

U3yyeHne 6a30BbIX MOAOXEHWUI N MOHATUA XUMNUN reTepOLUKIIOB

PesynbraTbl 06y4eHus

ON4 Bnapetb MeTogamMu cuHTE3a, MOANGDUKALMN 1 TEXHOIOMNM MOSTyYEHUS XUMUYECKUX BELLECTB U MaTepuasaoB

ONS5 Ucnonb3oBaTb 3HaHWS MO MNPUKIGAHON XUMUK B NPOYECCHOHaIbHON AesITeIbHOCTU

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) Mpepnaratb NyTH NCMOIb30BaHUsI FETEPOLMKITNYECKMX COEANHEHMNI

2) MokasbiBaTb MPaKTUYECKOE 3HaYeHUE reTeEPOLUKIINYECKUX COEANHEHUI

3) MpuMeHsITb OCHOBbI OPraHM4YeCKOro CMHTe3a reTepoOLMKINYECKUX COEAUHEHNI B MPAKTUYECKUX LesIsX

MpepekBU3NTbI

OpraHndeckas xumus MexaHu3Mbl opraHn4yecknx peakumm

MocTpekBusuThbl

Bbasosbie v npogpunnpyroymne gucymnantol O

MHOFOHAeprIe KOHAeHCupoBaHHble U HEKOHAeHCUpoBaHHble coeaAuHeHunsa

Limkn aucumnnuHbl BasoBble gncumMnAnHbI
Kypc 3

KonunyecTBo akaieMnyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTKoe onuncaHue cogepXxaHna gucuuniiuHbl

HAucymnnuHa pasBuBaeT XumMmyeckoe rpeacTaBieHUe O MHOrOSIEPHbIX apoOMaTUYECKUX COEAUHEHUAX C KOHAEHCUPOBaHHbIMU U
HEKOHAEHCUpOoBaHHbIMKN  spaMu. PaccmaTpuBaroTCA BOMNPOCbI HOMEHKNATYpbl, CTPOEHUS, XUMUYECKUX CBOWCTB, a TaKxe
CUHTETUYECKMUX W MPOMbILJIEHHbIX CMoco6ax MoJjlyyeHnsi. M3yyaroTcsi CTpoeHuMe M CBOKCTBa annmpaTnyeckoro (parMeHTa,
TpueHnnmeTaHa, QyKCMHOB, QTaMMUHOB U KpacuTeneh Ha ux ocHoBe. OnucbiBatoTCs1 CBOMCTBA U CUMHTE3 Ha(Ta/lMHa, aHTpaleHa,
¢eHaHTpeHa, aHTPaxMHOHOBbIX KpacuTesnel, KaHLepOreHHble yrieBo[0poabI.

Lienb u3yyeHus aucuunimHbl

N3ydyeHne o6LUMX 3aKOHOMEPHOCTEN CTPOEHWUS, HOMEHKJ/IATypbl, CMOCOB0B MOJIyYEeHUS, (PUINYECKUX U XUMMUYECKMX CBOWCTB,
MPOMBILLIIEHHOI0 MPUMEHEHUNSI MHOIOSIZIEPHbBIX KOHAEHCUPOBaHHbIX M HEKOHZEHCUPOBaHHbIX COEANHEHUA.

PeaynbraTbl 06y4eHus

ON4 Bnapetb MeTOfaMmn CUHTE3a, MOAUPDUKALINN N TEXHOIOMUM MOTyYEHNST XUMUYECKMX BELLECTB U MaTepuasaoB

ONS5 Ucnonb3oBaTb 3HaHWUS M0 NMPUKAAAHON XUMUM B MPOGPECCHUOHAIbHON AEeATE/IbHOCTU

Pe3yanaTb| o6yqe|-|m| no aucuuniuHe

1)O6BACHATD XMMWUYECKOE MpeACTaBleHNe O MHOIOSAEPHbIX apoOMaTHMUYECKMX COEAMHEHUSX C KOHAEHCUPOBAaHHbIMU U
HEKOHEeHCUPOBaHHbIMU fApaMu

2)u3yyaTb CTPOEHME U CBONCTBA KOHAEHCUPOBAHHbIX U HEKOHZEHCUPOBaHHbIX OPraHNYeCKUxX CoeMHEeHN

3)cpaBHUBaTb METOAbI CUHTE3a KOHLEHCUPOBAHHbIX U HEKOHAEHCUPOBAHHbIX COEAUHEHMI

MpepekBu3nTbI



OpraHndeckas xumus MexaHu3Mbl opraHu4yeckmx peakumim

MocTpekBu3uThbI

Hegprexumus

CTGpGOXMMMﬂ opraHn4yeckux COGAMHeHMﬁ

LIukn gucumnnuHbl Ba3oBble AUCLMMNINHbI
Kypc 3

KonnyecTBo akaieMU4eCKMX KpeanToB 5

(dopma KOHTPOJIA 3HaHWI dk3amMeH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

Kypc u3yyaeT OCHOBHble M BCIOMOraTe/ibHble MOHATUS CreyndUYecKort CTepeoxXumumn (3/1IeMEHT XMPanbHOCTH, 3/IEMEHT
MPOXMPanbHOCTH, MCEBAOXUPANILHOCTb, 3HAHTUOMEPbLI, AMAacTEepPeoOMepbl, 3MUMEPbI, paLeMuyeckass CMecb, Me30(¢opMa, TOrMHbIe
OTHOLLEHUsI rpynn). PaccMaTpuBaeT CyLJHOCTb aCMMMETPUYECKOro CUHTE3a, CTEPEOCEIEKTUBHOCTH, CTabuibHON KOH(opMayuy, a
TaKxe KOH(OPMaLMOHHbIA N30MepP, KOH(OPMaLMOHHbIN Nepexos U 3acesleHHOCTb KOH(opmMauun. PackpbiBaeT 6apbep akTuBauum
KOH(OpMaLMOHHOro repexosa, akcuasabHOM, 1 KOHHOPMaLMOHHON 3HEPrun 3aMecT1Tesis, aHOMEePHOro aggekTa.

Llenb nsyyeHus AUCLMNINHDI

M3yyeHne OCHOBHbIX MOJIOKEHUI CTEPEOXUMUMN OPraHNYECKUX COEANHEHNI

PesynbraTbl 06y4YeHus

ON5 Ucrionb30BaTb 3HaHUS M0 NPUKAEAHONA XUMUU B MIPOGECCUOHATbHOM [EeATENIbHOCTH

ONG6 lNpuMeHsITb 3HaHNs1 OCHOB MHCTPYMEHTasIbHOW XUMUU [J11 PeLUeHUN HayYHbIX U NPUKIa[HbIX 3a4a4

PeaynbraTbl 06y4eHuMs nNo AucuunanHe

1) OyeHnBaTb CBOVICTBA OPraHUYECKUX COENHEHMI, ONMPAsiCb Ha UX MPOCTPAHCTBEHHOE CTPOEHNE

2) OnucbiBaTh KOHGHOPMAaLMUOHHbIE U KOH(UIYpaLMOHHbIE NPeBPaLLeHNs] OPraHNYeCKUX COeaUHEHNIH

3) Ucronb3oBaTb MHCTPYMEHTasIbHbIE METOAbI aHa/IM3a [/151 U3yYeHUs MPOCTPaHCTBEHHOIO CTPOEHMUS OPraHNYeCKUX BeLLecTB
MpepekBU3NTHI

OpraHunyeckas xumusi MexaHn3Mbl OpraHn4eckux peakymi

MocTpekBu3uThbI

Heprexumus

Xunmusa dsieMeHTOoOopraHn4YeCcKunx coeguHEHUN

Linkn gucumnnmHebl bazoBble AuCUMNNUHbI

Kypc 3

KonunyecTtBo akajieMnUyecKkunx KpegmTon 5

dopma KOHTpONA 3HaHMI JkK3ameH

KpaTkoe onucaHue copep)xaHusa QUCLUMAUHDI

HAucuynnnuHa fgaet npegctaBsieHne 06 OpraHU4Yeckux rpou3BOAHbIX 3/1IEMEHTOB. PaccmaTpuBaeTcsi KjiaccupuKkauus, CTPOeHue U
CTPYKTYypa, OCHOBbI [10Jly4EHUS, peaKLUOHHasi CrOCO6HOCTb, XMMMWUYECKUE CBOMCTBA S/IEMEHTOOPraHUYECKMX COEAUHEHNI -
JINTUAOPraHNYeCKUX MarHUiopraHN4yecknx, MeabopraHU4yecknx, amtoMUHUIOPraHN4yecknx, GHoCcHOPOPraHNYECKX COEANHEHWNI.
U3yyaroTcss opraHM4eckne CoeamHeHUsT nepexofHbix MeTtasanoB. OnucbIBarOTCS 06LyMe npo6sieMbl XUMUU 3TIEMEHTOOPraHUYECKUX
COeAMHEHUN, a TakXe BO3MOXHOCTU UX (PYHKLMOHan3aumn. PackpbiBaroTCS BOMPOCHI KaTajMTUYECKUX, GUOIOTNYECKUX CBOWCTB
9/1eMEHTOOPraHN4YeCcKnX CoOeMHEHN.

Llenb u3yyeHus aucuunnmHbl

N3y4yeHne a11eKTPOHHOIo CTPOEHMS, CBOMCTB, MEXaHU3Ma PeakLmni 3/IEMEHTOOPraHUYECKNX COEAUHEHNI

PesynbraTbl 06y4yeHus

ON4 Bnapetb MeTofaMu cMHTE3a, MOANGDUKALMM M TEXHOIOTUM MOSTYYEHUS XUMUYECKUX BELLECTB U MaTepuasaoB

ONS5 Vicrionb3oBaTb 3HaHUS M0 NPUKAAAHON XUMUK B MPOGECCUOHaIbHOM esTeNIbHOCTH

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1) OnucbiBaTh TEOPETUYECKME OCHOBbI — KJ1aCCUPUKaLMIO, CTPYKTYPY M CBOMCTBA 3/1eMEHTOOPraHNYEeCKMX COEMHEHMI

2) MpuMeHsITb CBOMCTBA 3/1EMEHTOOPraHNYECKUX COEANHEHUI B MPAKTUYECKOMN AeATebHOCTHU

3) Mpeanaratb MyTy NOAYYEHUST 37IEMEHTOOPraHUYECKUX COEANHEHMNI

MpepekBU3UTDI

OpraHuyeckas Xumus

MocTpekBu3uTbI

Bbasosbie n npopunnpyroymne gucymnantb O

Xumus BbICOKOMOJIEKYJIAPHbIX coep,wHeHwﬁ

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTtBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUMIIUHDI

B aucumnavHe wu3sy4yaroTcsl KPUTEPUM pasrpaHUYeHUs] BbICOKOMOJEKYNSPHBIX COEAUHEHWI W HU3KOMOJEKYNSPHBIX BELYEeCTB,
Ba)KHelluMe CBOWCTBA MOJMMEPOB, MOJIEKYISPHO- MacCoBbIe XapaKTEPUCTUKN MaKpOMOJIEKys. PaccMaTpuBaroTCs OCHOBbI CUHTE3a
MOJ/IMMEPOB, CTaAMIHOCTb U KUHETMKA MOJMMEPU3ALIMOHHBIX U MOJMKOHAEHCAUMOHHbIX npoyeccoB. OcBelyaroTesl ¢uandeckue u
(a3oBble COCTOSIHUA MOIMMEPOB, ONUCHIBAOTCS TEPMOMEXaHUYECKME KPUBbIE aMOPOHbIX nomMepoB. O6CyXAaroTCa 0CO6EHHOCTU
rpowecca pacTBOPEHUS MOIMMEPOB, CBOVMICTBA PaCTBOPOB MOJIMMEPOB, @ TakXKe TUMbl XUMUYECKUX PeBPaLyeHMii MaKpOMOEKYJI.
Llenb nsyyeHus guCLMnInHbI

O3HakomMsieHne 0by4arolymuxcsi C OCHOBaMM Hayku O MosamMmepax, poOpMUPOBaAHWE 3HAHWI O XUMUK, GU3MKE U (PU3NKO- XUMUKN
MOJIMMEPOB U BaXKHENLLUNMU 0671aCTIMU TPUMEHEHUSI MOSIMMEPOB



PesynbraTbl 06y4YeHus

ON4 Bnagetb MeTofamMu cMHTE3a, MOANGDUKALMM M TEXHOIOTMM MOSTYYEHUS XUMUYECKUX BELLECTB U MaTepnasaoB

ONS5 Vcrionb3oBaTb 3HaHWUS M0 NPUKIAAHON XUMUK B MPOGECCUOHaIbHOM fesTeIbHOCTH

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1)OnucbIBaTh KpUTEPUM pa3rpaHNYEHUs BbICOKOMOJIEKYISIDHBIX COEAMHEHUI U HU3KOMOJIEKYISIPHbIX BELLECTB, BaKHeliLmne CBONCTBa
noiMMepos

2) ®opmMmynupoBaTb OCHOBbI CUHTE3a MOJUMEPOB, CTaAMNHOCTb U KUHETUKY MOJIMMEPU3ALMOHHBIX U MOJNKOHAEHCALNOHHbIX
rnpoyeccos

3) OnpeaensaTe 0CO6EHHOCTH MpoLecca PaCTBOPEHUS MOJIMMEPOB, CBOMCTBA PaCTBOPOB MOJIUMEPOB

MpepekBU3NTbI

OpraHuyeckas Xumus

MocTpekBu3uUTbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

XuMusa NpUpoaHbIX coeguHeHU

Linkn gucumnnmHbl basosble AUCLUMANHDI
Kypc 3

KonunuecTBo akafjeMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWU Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLMIMIIUHDI

JaHHaa gucymnnnHa mn3yyaet rnpupogHble COEANHEHNS HEOPraHNMYeCKOro U OPraHNYeckoro, a TakXKe pacTUTesIbHOro M XXUBOTHOIO
npoucxoxaenHunsa. PaccMmaTpuBaroTcsi BuAbl, CTPOEHUE, XUMMYECKME CBOWCTBA, METOAbI BblAENEeHUS U 6GUOCHUHTE3a 6EJIKOB,
aMUHOKUCIIOT, a/lkaiougo0B, MUrMeHTOB, (G/1aBOHOMAOB, PEHOJIbHBIX COEAUHEHNI, HEPMEHTOB, KOYEPMEHTOB, YI/1€BOL0B, BATAMUHOB.
W3naraetca 6uonormyeckoe 3Ha4yeHMe rMPUPOAHbLIX COEAMHEHWM, a TakxXe MyTu XUMUYECKOW MoaupuKaumy, nepcrneKTuBbl
UCMO/Ib30BaHNSA B MeANLMHE, 6BMOTEXHOJI0rMM, BUOIOrnu, hapmaLnu.

Llenb nsyyeHus gUCLMNINHbLI

N3yyeHne XuMn4ecKom CTPYKTYPbl, XAMUYECKUX NPeBpaLLeHnii 1 6MoI0rnyeckux GYHKLMA NnpupoaHbIX OpraHNYecknx CcoeauHeHuin
PesynbraTbl 06y4YeHus

ON4 Bnapetb MeTogaMu cuHTE3a, MOANGDUKALMN 1 TEXHOOMNM MOTyYEeHUS XUMUYECKUX BELLECTB U MaTepuasioB

ONS5 Ucrionb30BaTb 3HaHUS M0 NPUKAEAHONA XUMUU B MIPOGECCUOHATbHOM [EeATENIbHOCTH

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) OnucbiBaTb XapaKTePUCTUKY U CBOWCTBA NMPUPOAHbBIX COEAUHEHMI

2) BbifensiTb HOBble COEAMHEHUS U3 MPUPOAHBIX UICTOYHUKOB

3) OnpegenaTb nyTn XMMUYECKON MOANGUKaLMM NPUPOAHbBIX COEQUHEHMI

MpepekBU3NTbI

OpraHuyeckasi Xumusi

MocTpekBusuThbl

Bba3zoBble v npopunupyrowme gucymnnanHsi O

AHanus MWHepaJZIbHOIo Cbipbs

Limkn ancumnnuHbl BasoBble gucumMnAnHbI
Kypc 3

KonunyecTBo akajeMmyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

JaHHaa pgucuyuninHa u3ydYaeT pacrpoCTPaHEHHOCTb XUMMUYECKUX 3J1EMEHTOB B 3€MHOM Kope, MeTofbl oTéopa mnpo6, obujas
XapakTepucTuka n  Knaccudukaums MUHepasbHOro CUIMKaTHOro Cbipbsi. PaccmMaTpuBaroTCsl XxapakKTepucTuKa cocTaBa KapboHaTHbIX
rmopoJ, cepocojep)xallee MUHeEpaabHOe Cbipbe, aHaIn3 MUHEPaaoB U Pys YEPHbIX METasioB, MapraHey u ero pyAabl, KObaabT U €ro
pyAbl. OcBelyaeTcsl aHan3 MUHEPAsIOB U PyA LBETHbIX METas/10B, @ TakXXe PEAKUX 371EMEHTOB.

Lienb u3yuyeHus aucuunnmHbl

CopmupoBaTb y 06yyaroLymxcsi 3HaHUs1 06 OCHOBHbIX aTanax paboT Mo TEXHOI0rMYECKON OL{eHKe MUHEPasIbHOrO ChipbS,

YMEHUS M HaBbIK1 UCCIe[0BaTe/IbCKOM paboThbl

PeaynbraTbl 06y4YeHus

ON4 Bnapetb MeTogamMm CUHTE3a, MOAUPDUKALNN N TEXHOIOMUMN M0TyYEHNST XMMUYECKMX BELLECTB U MaTepunasaoB

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIEAHON XUMUU B MPOGECCUOHAIbHOM esTeIbHOCTH

PesynbTaTbl 06y4yeHMs NO AUCLMUIIIMHE

1)OnucbiBaTh 06LYYH XapaKTEPUCTUKY MUHEPAsIbHOIO ChipPbsi U METOAbI 0T60pa Npo6

2)O6bSICHATb XapaKTepPUCTUKY COCTaBa Kap6OHATHbIX MOPOA M CEPOCOAEPIKALLEro MUHEPabHOro Chipbsi U T.4.

3)[TpUMeEHATb METOAO0B 10 aHa/IM3y MUHEPAsoB U Pys LUBETHbIX METasII0B, a TakXXe PeAIKUX 3/1eMeHTOB

MpepekBn3nTbI

O6Las xummsi

MocTpekBu3uUTbI

Bbasosbie u npogpunnpyroymne gucynnantbl O

be3oTxoaHasa TexHOMOrns

LMKn AuCUMNANHbI BasoBble AUCLUMANHDI
Kypc 3
KonnyecTso aKaieMUYecKnx KpeiMTos 5

dopMa KOHTPONSA 3HaHU Jk3ameH



KpaTkoe onucaHue coaep)XxaHusa QUCLMUIMINHDI

JaHHas gucuymnamHa usyyaet npo6sieM Bbi6opa 3HEProHOCUTENEN M CbIPbSi C MaKCUMaslbHbIM KO3()OULUEHTOM UCMOb30BaHUS B
rpoLjecce, OCHOBHbI€ MPUHUNMbI CO3JaHNS 6e30TXOAHbIX MPOU3BOACTB M Tpe6oBaHWS K HUM. PaccmaTpuBaroTCs BOMPOChI M0
onTUMM3aUmMM MPOU3BOACTBA LI€JIeBOro NMpoAyKTa Mpy MepeMeHHbIX XapaKTepuCTUKaX Cbipbsi U dHeproHocutess. O6cyxzaroTcs
rnaBHble npo6emMbl

TeppMTopMaanoﬁ cBA3nN npegnpmmm/“l Ha npumMmepe oTxo4oB O4HOI0 rNpPeanpuAaTUA, ABJAOLNXCA CblpbeM 4719 APYroro rnpeanpuaTns.

Lienb u3yyeHuss auCUUNAUHbI

Mo3HaHue 06LYnx 3aKOHOMEPHOCTeN opraHu3aLmu 6e30TX04HOIro NPOU3BOACTBA HEOPraHNYeCKUX BeLecTB (HeopraHu4ecknx KUCIoT,
OCHOBaHWi, conel, yao6peHni u ap.) ¢ UCMOSIb30BaHUEM XUMUYECKUX, HE(TEXUMUYECKMX, FOPHO-[06bIBAIOLMX N METASINTYPruYecKmx
0TX040B.

PesynbraTbl 06y4YeHus

ON4 Bnapetb MeTOfaMmn CUHTE3a, MOAUPDUKALINN N TEXHOIOMUMN MOTyYEHNST XMMUYECKMX BELLECTB 1 MaTepnasaoB

ONS5 Ucnonb3oBaTb 3HaHWUS N0 NMPUKAAAHON XUMUM B MPOPECCHUOHANIbHON LEeATE/IbHOCTH

Pe3yanaTb| o6yqe|-|m| no AaucuuniuHe

1)OnucbiBaTh OCHOBHbIE NMPUHLUMIbI CO34aHNSI 6€30TX04HbIX MPOU3BOACTB M TPEGOBAHUS K HUM.

2)O6bSICHATB NYTH 10 ONTUMMU3ALMM NPOU3BOACTBA L{€/IEBOI0 NPOZYKTA NPy MepeMeHHbIX XapaKTepUCTUKAX CbiPbsi U SHEPrOHOCUTESS
3)pepnaratb peLeHnn NPo6eMbl MEXOTPAC/IEBON CBA3M 10 6€30TXOLHOM TEXHOOM UM

MpepekBU3NTHI

O6Lyas xumus

MocTpekBu3nUTbI

Bbasosbie v npopuanpyromne gucymnanHbl O

OCHOBbI TEXHOIOMMYECKUX npoueccoB B NMNPOMbILWIEHHOCTH

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunyecTBo akafemMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cofep)xaHusi AUCLMUIMIIUHDI

B faHHON AMCUMMIIMHE U3YYarOTCS BaXKHeMLIMe TeXHOI0rMYeckme MOHATUS U ONpPedesieHNs, CXeMbl ABUXEHUS MaTepuasibHbIX U
SHepreTMYeCKMX MOTOKOB, dKOHOMUYECKME, IKOJIOrMYeckue TpeGoBaHus, MpeAbsaBiseMble K pauuOHalbHOMY M Masio0TXOAHOMY
MpoM3BOACTBEHHOMY npoueccy. PaccMmaTpuBaroTcs 3Ha4YeHue TepMOAMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTel Ans
TEXHOJIOMNM, TEXHOJIOMMYECKUX MPUEMOB, YCKOPEHUSI M 3aMefsieHns peakymi. OcBeLyaroTCsl BUAbl U UCTOYHUKM SHEPTUM, OCHOBHbIE
BUJbI M PECYPCI CbiPpbS, 060raLeHNe MUHEPasbHOIO CbipbS, MPOMbILLIEHHbIE U CaHUTapHbIe TPe60BaHMSA K BOge.

Llenb nsyyeHus aucuunnmHbl

O6yyeHuns CTyAeHTOB pa3paboTKe U O6HOBJIEHUIO HOBbIX METOA4OB M [PUEMOB aHannsa, pas3paboTKyM CUCTEM C XUMMUKO-
TEXHOJI0rMYeCKMMMU NpoLjeccamu.

PesynbraTbl 06y4yeHus

ON4 Bnapetb MeTogaMu CMHTE3a, MOANGDUKALIMM U TEXHOIOMMU MOSTyYEHUS XUMNYECKUX BELLECTB U MaTepuasioB

ONS5 Ucnonb3oBaTb 3HaHWS MO NPUKIAAHON XUMUKU B NPOGECCHUOHAIbHON AESTENIbHOCTH

PesynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTh BaxKHeliLLIne TEXHOIOrMYECKUE MOHATUS M ONPeAesIeHNs], CXeMbl JBUXEHUA MaTepuaibHbIX M SHEPreTUYECKMX NOTOKOB
2)®opMynnpoBaTb TepMOgUHAMUYECKUE N KUHETUYECKME 3aKOHOMEPHOCTU 418 TEXHOIOMMM, TEXHOJIOMMYECKUX MPUEMOB, YCKOPEHUS 1

3amMef/1IeHUs1 peakLmni.

3)Onpesensitb BUAbLI M UCTOYHMKU SHEPTUM, OCHOBHbIE BUAbI M PECYPChI Cbipbs, 060ralyeHne MUHePabHOro Cbipbs
MpepekBU3NTbI

O6Las xummsa

HOCTpeKBM3MTbI

Bba3zoBble v npopunupyrowme aucymnnanHsl O

Hedtexumus

Linkn gncumnnuHbl BasoBble AucCUMNINHDI
Kypc 3

KonunuectBo aKajeMU4yeckux KpeamTtos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

JlaHHbI Kypc paccMmaTtpuBaeT rpoucxoxgeHne HegTn u yrnesogoposoB. GopMupyeT npefCcTaBIeHUs O XUMUYECKOM, 9/1eMEHTHOM,
(¢pakynoHHOM U rpynnoBoM cocTaBe HepTH, He(dTenpogyKToB U yrneBogopofoB. O6yyaeT OCHOBHbBIM TEXHOJIOMUYECKUM
xapakTtepuctukam HedTu. PackpbiBaeT CYLHOCTb Knaccupukaumm Hetn u HeTenpoaykToB. PaccmaTpuBaeT npefcraBsieHune 06
yrnesogopogax He(Tn. OnucbiBaeT reTepoopraHNyecKne COeaUHEHUsT HeQTU U XUMUKO- KOJIIOUAHbIe CBOWCTBa HepTU. Bbibupaet
€rnocobbl ucciefoBaHNUA He(Tn n MeToAbl nepepaboTku HedTu.

Lienb u3yyeHus aucuunnimHbl

U3yyeHue npoueccoB obpa3oBaHus He(TH, pakUMOHHOIo, XMMUYECKOro cocTaBa HedTU U HepTernpoayKTOB, a TakXe METOA0B
ucenefoBaHus HeTn u HeTENPOAYKTOB

PesynbraTbl 06y4yeHus

ON5 Ucrionb3oBaTb 3HaHWUSA 10 NPUKAaAHON XUMUK B MPOYECCUOHAIbHON AEATENIbHOCTHU

ONG6 MpUMEHSAITb 3HaHNS1 OCHOB UHCTPYMEHTAaIbHOW XUMUM A1 PELUEHUN HAYYHbIX U NPUKIaAHbIX 3agaq

PesynbraTbl 06y4eHuMs No AucuunanHe

1)06061aTb MOHATUS MO XUMUYECKOMY, 37EMEHTHOMY, (HPaKLUMOHHOMY M [PYynrnoBoMy cocTaBy He@pTy, HepTenpogyktoB u
yrneBofopoAoB.



2)O6bACHATb TEXHOIOrMYECKME XapaKTEePUCTUKN HE(DTU U YrieBo4OPOL0B

3)Bbi6upaTb TEXHOIOrMYECKUE MPOLECCHI, MPUMEHAEMbIE B MPOMbILIEHHOCTU /IS MepepaboTKu pPas3MyHoOi HepTU U NPUPOZHOro
rasa

MpepekBU3NTbI

OpI'aHM‘JeCKaFI XnmMnsa MHOI’OﬂAeprIe KOHAeHCUpoBaHHble N HEKOHAEeHCUPpOBaHHble coeagnHeHns

MocTpekBusuThbl

basosbie v npogpunnpyroymne gucymnanHol O

I'Ipo6neMb| KOMIUJIEKCHOIO ncnoJJjib3osaHue npoaykKrtoB HEd)TeXVIMVI‘-IeCKOI'O npoun3soacTBa

Limkn aucumnnuHbl BasoBble gucumMnAnHbI
Kypc 3

KonnyecTBo akaieMmyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaep)XxaHusa QUCLUMIUHDI

JaHHbIi  KypC uM3yyaeT KOMIJIEKCHOE M  paluoHaslbHOe UCIOob30BaHNEe MPOAYKTOB HEHTEXMMUYECKOro pOon3BOACTBaA.
PaccmaTtpuBaeT CyLHOCTb M OCOBEHHOCTM MpoLecca roJyYeHns1 pasandyHbiX NPOAyKTOB U3 HepTn u rasa. OnucbiBaeT TEXHOIOMUIO
M0JlyYeHUs1 HOBbIX BbICOKOLEHHbIX HEeQTEeNnpoAykKToB, Ha [puUMepe MOM3TUIIeHa, MOJMMPOMNUIEHa, MOJMBUHUIXIIOPUAA,
10/1MapoMaTUYECKNX COeAMNHEHNN. PacKpbiBaeT COCTaB M 3KCIIyaTayMOHHble CBOWCTBa He(TENPOAYyKTOB U METOAbl ONpeAeseHus
OCHOBHbIX HOPMUPYEMbIX MOKa3aTesied. [lnaHupyeT peluatb MPo6s1eMbl UCMO/Ib30BaHNUS CbiPbeBbIX PECYpPCOB.

Llenb usyyeHus aucuunnmHbl

M3yyeHne KOMIMAeKCHOWN NCMO/Ib30BaHNM MPOJYKTOB He(HTEXMMNYECKOIO MPON3BOLCTBO

PesynbraTbl 06y4eHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIAAHONA XUMUK B MPOGECCUOHAIbHOM esTeIbHOCTH

ONG6 [MpuMeHSAITb 3HaHUS OCHOB MHCTPYMEHTAa/IbHOWM XUMUN A1 PeLleHUn HayuHbIX U MPUKIaaHbIX 3agay

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1) Mpegnaratb MeTOAb! PaLMOHaIbHOMO UCM0Ib30BaHNS NMPOAYKTOB He(TH 1 rasa

2) OnucbiBaTh TEXHOAOMMIO NosyYyeHust BMC us Hegptun

3) Mpeanaratb peLieHue Npo6ieMbl UCM0Ib30BaHNS CbIPbEBbIX PECYPCOB

MpepekBn3nTbI

OpraHunyeckas xumusi MHorosiaepHble KOHAEHCUPOBaHHbIE U HEKOHAEHCUPOBaHHbIe COeANHEHUS

MocTpekBu3uUTbI

Bbasosbie v npopunnpyroymne gucymnanHbl O

CoBpeMeHHble TEXHOIOrMK rny6boKon nepepaboTkn HedTH

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 3

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONSA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)xaHus AUCLUIIUHDI

Kypc nsyqaet TexHosorum nepepaboTku ra3oB, TEXHOJIOMMM MOArOTOBKM He(TU M ra3okoHfeHcaTa K nepepaboTke. PaccmaTtpuBaet
TEXHOSIOrMK nepepaboTku HepTU U ra3oKoHZEeHcaTa M MOoSyYyeHue TOBapHbIX MPOoAyKToB. OLEeHMBaeT COBPEMEHHOE COCTOsIHME
pa3BUTUSA TOMIMBHO- SHEPIrETUYECKOrO KoMriekca. PopMupyeT MoHATME 06 OCHOBAaX XUMuU He(TH u HepTenpoaykTos. OnucbiBaeT
OCHOBbI XMMMOTOJIOrMM TOMJIMB U Macesi, TEOPETUYECKMNE OCHOBbI U TEXHOIOMMN (PU3NKO-XUMUYECKUX MPOLIECCOB, MPUMEHSIEMbIX Ha
CoBpeMeHHbIX He(pTenepepabaTbiBaroLLMX 3aBOJaX.

Llenb nsyyeHus gUCLMNINHbBI

M3yyeHune ppakLyMOHHOM 1 3/1EMEHTHOM cocTaBe He(hTy, MeTofax A06bIYu U nepepaboTKn HeTn

PesynbraTbl 06y4eHus

ONS5 Ucnonb3oBaTb 3HaHWS MO NPUKIAAHON XUMUKU B NPOGHECCHUOHAIbHON AEATENIbHOCTH

ONG6 lNpUMEeHSITb 3HaHNSI OCHOB MHCTPYMEHTasIbHOM XUMUM AJ151 PELLEHUM HayYHbIX U NPUKAaAHbIX 3a4a4

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) OnucbiBaTb TEXHOJIOMUIO MepepaboTKM He(TH 1 NoslyyeHuss HegTenpoayKToB

2) OyeHnBaTb COBPEMEHHOE COCTOSIHMUE Pa3BUTHS TOMJIMBHO-3HEPreTMYECKoro KoMmaekca KasaxctaHa

3) Bbl6upaTb TEXHOOTMIO (PU3NKO-XUMNYECKMX MPOLIECCOB, MPUMEHAEMbIX B [TTy60KOMH HepTenepepaboTke

MpepekBU3NTbI

OpraHunyeckas xumusi MHorosiaepHble KOHAEHCUPOBaHHbIE U HEKOHZEHCUPOBAHHbIE COEANHEHNS

MocTpekBu3uThbI

Bba3zoBble v npopunupyrowme aucymnnanHsl O

OCHOBbI XMMU4YE€CKOM TOKCUKONOIrUK

Linkn gncumnnuHbl Mpodunupytome gucLUNAnHbI
Kypc 3

KonunyecTBo akaieMn4eckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN 9K3ameH

KpaTkoe onucaHue coaepXXxaHusa QUCLMUIMINHDI

JlaHHbIV Kypc paccMaTpuBaeT TEOPETUYECKME U MPAKTUYECKME OCHOBbI XMMUYECKON TOKCUKOSIOrMMU. PacKpbIBaeT CYLHOCTb OCHOBHbIX
MOHAITUIA N 06 BEKTOB XMMMUYECKON TOKCUKOSIOrMM. PaccMmaTpuBaeT knaccugukaLmm ToKCMYHbIxBeLecTs. @opMupyeT npescTaBiieHne
0 (PU3NKO- XUMUYECKMX N BUOXUMUYECKUX METOZax OrNpefieseHns SA0BUTbIX U CUIIbHO feicTByowmnx BeljecTs. O6y4aeT meTogam
06GHapyXeHWs, onpeaesieHns u 06e3BpexXnBaHns A40BUTbIX U CUIIbHO AEACTBYIOLLUMX BeLeCTB. M3yyaeT 3HauyeHne n xapakTepucTuky
OTAE/IbHbIX Py TOKCUYECKUX BELL|eCTB.



Llenb usyyeHus aucuunnmHbl

dopmupoBaHme HEO6XOAUMbIX 3HaHWI MO0 METOAONOMMN CUCTEMHOIMO XUMMUKO- TOKCUKOJIOMMYECKOro aHaim3a C y4yeToM ux
npogeccuoHanbHOM fesaTeNlbHOCTH B 06/1aCTU XMMMNYECKOM, 3KOSTOrMYECKON aKCnepTn3
PesynbraTbl 06y4yeHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIAAHON XUMUK B MPOGECCUOHaIbHOM [esTeNIbHOCTH
ON8 Vcrionb3oBaTb 3KOI0rMYECKMe 3HaHUS B MPOpECCUOHaIbHOM 4essTe/IbHOCTH
PesynbraTbl 06y4eHuMs No AucuunanHe

1) KnaccugpukaympoBaTb TOKCUKAHTbI

2) OnpenensTb TOKCUKaHTbI PUBUKO-XUMNYECKUMM U BUOXUMNYECKUMU METOZaMMU

3) OueHnBaTb 3Ha4YeHne OTAesIbHbIX TPy TOKCUKAHTOB

MpepekBU3NTbI

O6Las xumms

MocTpekBu3uThbI

Bba3zoBble v npopunupyrowme aucymnnanHsl O

PelwweHne 3agay XuMmMn U XMMUYECKON TEXHOIOMMKU KOMMNbOTEPHbIMU NPOrpaMMHbIMU

cpeacreamMum

Linkn gucumnnumHbl Mpodunupytowwme AMCUUNANHbI
Kypc 3

KonunyecTBo akafieMunyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHU Jk3ameH

KpaTkoe onucaHue copep)xaHusa QUCLUMAUHDI

AucuynnnnHa m3yyaeT KomnbroTepHble nporpammbl MS Word, MS Power point, MS Excell, Microcal Origin, Chem Office n ap.,
ucrnonb3yemble A/1S1 PELIeHUs] 3afady XUMUN U XUMUYECKOW TexHosorun. [IpuMeHsieT BO3MOXHOCTU yKa3aHHbIX MporpamMm Ajsi
Xummyecknx pacyetoB. DopMmupyeT HaBblKu 06pabOTKU IKCIEPUMEHTA/IbHbIX JaHHbIX, PacyeToB XUMUYECKUX peakuun wu
TEXHOJIOMMYECKMX MPOLECCOB, a TaKXe MOAENINPOBAHUS XUMMUYECKMX CTPYKTYp M CBOWCTB MOJIEKY/T C WCMO/b30BaHNEM
KOMMbIOTEPHbIX POrpaMm.

Llenb usyyeHus aucuunnmHbl

lpuMEHATb COBPEMEHHbIE MaTeMaTUYECKME METOAbI U PU3NYECKNE ABEHUS N 3aKOHbI [J151 OCBOEHUS TEXHOIOMMYECKUX MPOLeCCoB
PesynbTaTbl 06y4yeHuUs

ON 2 lNpuMeHsITb MaTeMaTU4eCKne METOAbI 1 pUsnyeckme ABAEHNA N 3aKOHbI B NPaKTUYECKOM [eATeIbHOCTH

ONG6 MpUMEeHATb 3HaHNS1 OCHOB UHCTPYMEHTAaIbHON XUMUM AN PELUEHNN HayYHbIX U NPUKIaAHbIX 3agaq

PesynbTaTbl 06y4yeHUs N0 AUCLMUMIIMHE

1)OnucbIBaTh KOMMbIOTEPHbIE NPOrPaMMbl, UCMONb3YeMble A/151 PELLeHUs 3aa4 XUMUN U XUMUYECKOM TEXHOSIOM UM

2)[IpUMEHATb 06pabOTKY SKCNEPUMEHTASIbHBIX AaHHbIX, PACYETOB XUMUYECKMX PeaKLMi U TEXHOIOrMYEeCKUX MPpoLeccoB

3)peanaratb MOAEIMPOBAHNE XUMUYECKUX CTPYKTYP M CBOKMCTB MOJIEKYST C UCO/Ib30BAHUEM KOMIbHOTEPHbIX MPOrpaMm
MpepekBU3NTbLI

O6Las xummsa

MocTpekBu3uUTbI

Bbasosbie u npopunnpyromne gucymnantbi O

XumMuyeckue npeBpaLLeHUs 3arpsasHuTenei oKpyxxaroLlen cpeabl

Linkn gucumnnmnHbl MpodunupytoLime ANCLUMANHBI
Kypc 3

KonunuyecTtBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus [UCLMUIIUHDI

JaHHbI Kypc paccMmaTpuBaeT XMMM3M OCHOBHbIX 3arpsi3HeHui OKpyXKatoujeh cpefbl (aTMocgepHOro Bo3Ayxa, BOAbl, MOYBbI,
pPacTeHWIi M XXMUBOTHbIX). M3yyaeT XuMnYeckme npeBpaLyeHnss OpraHMYecKmx M HeopraHM4eCKnx 3arpsisHUTesNeN B OKpyXKaroL el cpege,
BAMsAHWE 3arpsisHuTesies Ha Gopy u ¢ayHy. PackpbiBaeT XuMUYECKNE B3aUMOLZENCTBUS OPraHN3MOB MEXAY CO6OM U C OKpyKaroLyei
cpegoni. O6byvaeT PU3NKO-XUMUYECKUM METOAAM U3YYEHUS U YCTPaHEHWUS BPEAHOMO BO34EMCTBUS Ha OKPY)KaroLLyHo CPesy.

Ll,enb U3y4yeHuna gucumnninHbl

®opmupoBaHme LEN0CTHOro NpeAcTaB/eHNs] O npoueccax M SIBIEHUSX (PU3UKO- XMMUYECKOro B3auMOAENCTBUS 3arpsisHuTesneli ¢
KOMMOHEHTaMu OKpyKaroLLen cpesbl

PesynbraTbl 06y4YeHus

ONS5 Ucnonb3oBaTb 3HaHWs MO MNPUKIGAHON XUMUKU B NPOYECCOHaIbHON [esiTeIbHOCTU

ON8 Ucrionb30BaTh 9KOIOrMYECKME 3HaHUS B IPOPECCUOHAIbHOM [AeATEIbHOCTH

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) OnucbiBaTb XMMU3M NPeBPaLLeHNii HEOPraHUYeCKUX N OPraHNYeCKuUX 3arpssHUTeNeN B OKpYyXarolyel cpege

2) O6BACHATL BINSIHUE 3arPsI3HEHNI 1 3arpPA3HUTENIEN Ha HEXMBbIE U XUBbIe KOMITOHEHTbI MPUPOAHON cpeabi

3) MpUMEHSITb PUBNKO-XUMUYECKMNE METOAbI 4151 U3YYEHUS] U YCTPAHEHUS] XUMUYECKMX 3arpsisHUTeNel

MpepekBU3NTbI

O6Laa xumus

MocTpekBusuThbI

basosbie v npogpunnpyroymne gucymnanHol O

Xumus KOOpAWHALUMNOHHDbIX COG,D,VIHGHVIVI
LInkn AMcUMnanHbl MpodunmpyoLme AUCLUNINHDI

Kypc 4



KonunyecTBo akafeMnyeckmx KpeanTos 5
dopMa KOHTPONA 3HaHWUW Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLUIMIIUHDI

JlaHHbIi Kypc onncbiBaeT KOMIJIEKCHbIE COELMHEHUS U UX MPOU3BOAHbIE, U3yYaeT UX KaccupukaLmio, HOMEeHKAaTypy, yCTOWYNBOCTD,
Auccoymnaymro. PaccmatpuBaeT OCHOBHbIE OJIOKEHUS KOOPAMHALUMOHHOW Teopun BepHepa. M3yyaeT cTpoeHMe KOMII/IEKCHbIX
COEANHEHUI 1 TeOPUN CTPOEHUS] KOMITJIEKCHbBIX COEAMHEHUI. PackpbiBaeT CyLUHOCTb TEOPUM KPUCTA/LIIMYECKOrO MOJISA, TEOPUM OIS
NIMraHgoB, a Tak)Ke paccMaTpuUBaEeT nraHabl CUIbHOIO U c1a6oro rnosen. @opMupyeT OCHOBHbIE MOHATUS MO TUNAaM KOMIIEKCHbIX
COEAMNHEHNI C HEOPraHNYECKUMM TIUraH[amm, C OpraHnyeCKUMm nraHgamu.

Llenb usyyeHus aucuunnmHbl

PaccMOTpeTb OCHOBHbI€ MOHATUA XUMUU KOOPAMHALMOHHbBIX COEAUHEHUN, W3YyYnTb MpeAcTaBuTesniesi OTAE/IbHbIX K/1acCoB
KOOPAMHALUMOHHbIX COEAMHEHWUN, UX HOMEHKIATypy, napamMeTpbl XUMUYECKUX CBASEN B MOJEKYIaX, MX [eoOMeTPUYECKYHo
KOH(urypaumo, Buzibl 130Mepuii.

PesynbraTbl 06y4eHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIAAHON XUMUKN B MPOGECCUOHaIbHOM [esTesIbHOCTH

ONG6 pUMEHATb 3HaHNSI OCHOB MHCTPYMEHTasIbHOW XUMUM [J151 PELLIEHUN HayYHbIX U MPUKIaAHbIX 3a4ay

PeaynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTh OCHOBHbIE XapaKTEPUCTUKM KOMIIEKCHbBIX COEAUHEHWI U UX MPON3BOAHbIX

2) O6BACHATL CTPOEHNE KOMIMTIEKCHBIX COEANMHEHNI U TEOPUM CTPOEHUS KOMITIEKCHbIX COEANHEHNI

3)0npesensiTb TUMbl KOMIJIEKCHBIX COEAUHEHUI C HEOPraHUYeCKUMMU JINraHgaMu, C OpraHM4eCcKUuMm JInraHgamm

MpepekBU3NTbI

AHanutnyeckasi Xunmusi

MocTpekBu3uThbI

Bba3zoBble v npopunupyrowme aucymnnanHsl O

XUMHUYeCKUit CuHTe3

Limkn ancumnnuHbl Mpodunupytome gucLmnAnHbI
Kypc 4

KonunyecTBo akaieMn4yeckmx KpeauTos 5

dopma KOHTPOSIA 3HaHWI 9K3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

Kypc wusyyaeT BaxHeWlume ryTn CUHTE3a HEOPraHWYyecKux, OpPraHnyeckux W KOOPAMHALMOHHbIX coefuHeHwi. PaccmaTtpusaet
TeopeTn4yeckne OCHOBbI CuMHTe3a. O6y4YaeT OCHOBHbIM METOZaM pPasfeNeHusi, KOHLUEHTPUPOBAHUS U OYUCTKU HEOPraHU4yeckux u
opraHu4yeckux BelyecTB. PacKpbiBaeT XMMUYecKue TpaHCOPTHbIe peakumun. opmupyeT npeacTaBieHne o peakymsax B ra3oBoi ¢ase.
OnucbiBaeT TBepAo(asHbie METOAbl CUHTE3a M MEeTOAbl CUHTe3a 6e3BOAHbIX HEeOPraHW4yeCcKux U OpraHU4YecKux COeANHEHWN
coeqiMHeHnA. PackpbiBaeT rosiydeHune rnpocTbiX BeLecTs, OKCUAOB, raJloreHnoB, rmapuaoB, rmapOKCUAOB, KACIIOT, COJEN.

Lienb u3yyeHuss AUCUUNAMUHbI

N3ydyeHne MeTof0B M TEXHUKU CUHTE3a HEOPraHNYECKUX BeLLecTB

PesynbraTbl 06y4YeHus

ON5 Ucrionb30BaTb 3HaHUSA M0 NPUKAEAHONA XUMUU B MPOGECCUOHATbHON [EATENIbHOCTH

ONG6 lNpuMeHsATb 3HaHNs1 OCHOB MHCTPYMEHTasIbHOW XUMUU [J151 PELUeHUN HayYHbIX U NPUKIa[HbIX 3a4a4

PeaynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTb TeOPETMYECKME OCHOBbLI CUHTE3a

2) O6bsICHSITb OCHOBHbIX METO/I0B Pa3esIeHus], KOHLEHTPUPOBaHUS U OYUCTKU HEOPraHUYECKMX U OPraHNYeCcKuX BelyecTB
3)[IpUMeHATL METOZOB MO MOJTyYEHUIO MPOCTbIX BELECTB, OKCUO0B, raaoreHnoB, rmapuaoB, TMAPOKCULOB, KUCIIOT, CoNel.
MpepekBU3NTHI

AHanuTnyeckas Xumums

MocTpekBu3nUTbI

Bbasosbie v npogpunnpyroymne gucymnanHol Ol

Xumua mertannos

Linkn gucumnnmHbl Mpodunupytowwme AUCUUNANHDI
Kypc 4

KonunyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONA 3HaHU JkK3ameH

KpaTkoe onucaHue copep)xaHus QUCLUMIUHDI

JaHHbIi Kypc n3ydaert rnosioxeHne metanios B [lepuogudeckoi cucteme anemeHToB [].M.MeHgeneeBa u 0CO6€HHOCTU 3/1IEKTPOHHOIO
CTpoeHusi ux atoMoB. OnuchiBaeT 06LYYH0 XapaKTepUCTUKU MeTaII0B rnaBHbix nogrpynn I-Ill rpynn u no6oyHbix nogrpynn I-VIIl rpynn.
®opmupyet ripegcTaB/ieHne 0 PUINYECKUX M XUMUYECKUX CBOMCTB METAa/IZIOB M UX COeaUHEHUN. PaccMmaTtpuBaeT XUMUYECKYHO 1
9J1IEKTPOXMMUYECKYHO KOPPO3MIO METasIJI0B. PacKpbiBaeT CyLYHOCTb 3aLynTbl OT KOPPO3UM.

Llenb nsyyeHus aucuunnuvHbl

CopmupoBatb npeAcTaB/ieHns O MeTasiax KaKk XMMUYECKnUX a/IeMeHTax M MeTassiax Kak npocTbix BeujecTsax. [late noHATUs o
MeTasIlIMYeCcKOW CBSI3N M METAJI/TIMYECKON KPUCTaI/IMYECKOM PELLETKM, HEKOTOPbIE CIIOCOObI M0J1y4YEHNUST METa I/I0B.

PesynbraTbl 06y4yeHus

ONS5 Vicrionb3oBaTb 3HaHUS M0 NPUKIAAHON XUMUK B MPOGECCUOHAIbHOM [esTeNIbHOCTH

ONG6 lNpUMeHSATb 3HaHNS1 OCHOB MHCTPYMEHTasIbHOW XUMUU [J15 PELLeHNN HayYHbIX U NPUKIa[HbIX 3a4a4

PesynbTaTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1)OnucbiBaTh rosioxeHne MeTannoB B [lepuoamnyeckoii cucteme anemeHToB [.M.MeHpeneeBa M OCOGEHHOCTH 37E€KTPOHHOIO
CTPOEHUSA nX aTOMOB

2) O6BACHATL PUNYECKMX U XUMUYECKUX CBOMCTB METAJISIOB U UX COEANHEHUIA.

3)0Onpegensitb XUMUYECKYHO U 371EKTPOXUMUYECKYIO KOPPO3UIO METaJI/IOB



MpepekBU3NTbI

AHanutunyeckasi Xumus

MocTpekBusuThbI

Bbasosbie v npogpunnpyroymne gucymnantbl O

AHanus HeopraHU4eCKux eeuiecTe

Lnkn aucumnnuHbl Mpodunupytowme AUCUUNINHbI
Kypc 4

KonunuecTtBo akafjeMnyecknx KpeanTos 5

dopma KOHTPOSIA 3HaHWI OK3aMeH U KypcoBasi paboTa/npoeKT

KpaTKoe onuncaHue cogepXxaHna gucuunyiuHbl

JaHHbIi  KypCc M3y4aeT MeToAbl BbIAENEHNS, pa3fesieHnss UM KOHLEHTPUPOBaHWUA HeOpraHnm4yeckux coeauHeHwi. O6yyaeT
aHaINTUYECKUM MeTofjaM KayeCTBEHHOr0 XMMMYECKOro aHasusa: cocTaBa M YUCTOTbl HEOPraHU4yeckux coegmHeHwui. dopmupyet
npeAcTaBieHne O BelyecTBax 0COBOM YUCTOTbI U OMpefeseHne B HUX MPUMECHbLIX W JIerypyrolmnx 3/1eMeHToB. PaccmaTtpuBaeT
OCHOBbI aHa/IMTUYECKOro MeToAa KONNYECTBEHHOro OrnpeAeneHnsl HeopraHnyeckux BelyjecTB. OnucbiBaeT OCHOBbI (pU3nKo-
XUMUYECKMX METOLOB aHasin3a HeopraHm4yecKux CoeJuHeHnN.

Lienb u3yyeHus aucuunnmHbl

N3yyeHne TeopeTuyecKnx OCHOB Ka4eCTBEHHOIO 1 KOINYECTBEHHOIO aHa/In3a HeopraHN4eCcKnx BeLLecTB

PeaynbraTbl 06y4YeHus

ON5 Ucrionb30BaTb 3HaHUSA 10 NPUKIaAHON XUMUK B MPOYECCUOHAIbHON AEATENIbHOCTHU

ONG6 lNpuMeHsTb 3HaHNs1 OCHOB MHCTPYMEHTasIbHOW XUMUU [J15 PELUeHUN HayYHbIX U NPUKIa[HbIX 3a4a4

PesynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTb OCHOBbI @HAIUMTUYECKOIr0 METOAA KOSIMYECTBEHHOIO ONPeSiesIeHUs HEOPraHMYeCKUX BeLLecTB

2)[IpuMeHATL METOAO0B BbIAENIEHWS, Pa3/ieNIeHNUs] U KOHLEHTPUPOBaHUSI HEOPraHUYECKNX COAUHEHNI

3)OuyeHnBaTh BelyecTB 0CO60M YNCTOTbI U ONPeSeseHNe B HUX MPUMECHBIX U JIEMUPYIOLLMX 3/1IEMEHTOB

MpepekBU3NTHI

AHanuTnyeckas Xumums

MocTpekBu3UTbI

basoBbie v npogpunnpyroymne gucymnanHol Ol

AHanus OopraHM4eckux eeLsecTs

Limkn ancumnnutbl Mpodunupytowme gucLUNAKHbI
Kypc 4

KonuyecTBo akajeMUyeCcKnx KpeanToB 5

dopma KOHTpONA 3HaHMI 9K3aMeH U KypcoBasi paboTa/npoekT

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

Kypc n3yyaet MeToAbl BbIAE/EHUS, Pa3fieNIeHNsT U KOHLEHTPUPOBAHNS OpraHU4ecknx coeagmHeHnin. ObyqyaeT aHaIMTUYECKMM MeTo4aM
Ka4eCTBEHHOI0 XWMMYECKOro aHa/in3a: cocTaBa M YUCTOTbl OPraHW4yeckux coefuHeHun. OnuUcbiBaeT 3JIEMEHTHbIN aHaans
opraHnyeckux coefmHennii Ha cogepxxanume C, H, O, S, N, P CpaBHMBaeT BelyecTBa 0CO60M YUCTOTbI U ONPeAesIeHNE B HUX C/IE[0BbIX
KO/IM4ecTB npumMmecen. PaccmaTpuBaeT aHa/MTUYecKue METOoAbl KOJMYECTBEHHOIO OMNPEAESIeHUS OpPraHUWYecKux BELLECTB.
PackpbiBaeT (py3nKo-XxuMmn4yeckne MeTofbl aHasim3a opraHn4eckux CoeJMHEHNN.

Lienb usyyeHus aucuunnmHbl

06yyeHne TeopeTU4eCKMM OCHOBaM aHasIM3a OpraHUuYeckmx BeLecTB

PesynbraTbl 06y4yeHus

ONS5 Vcrionb3oBaTb 3HaHUS 10 NPUKIAAHON XUMUKN B MPOGECCUOHaIbHOM [esTesIbHOCTH

ONG6 MpUMEHATb 3HaHNSI OCHOB MHCTPYMEHTasIbHOW XUMUM [J151 PELLIeHUN HayYHbIX U NMPUKAaAHbIX 3a4ay

PesynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbIBaTh aHaIUTUYECKUX METOAOB KOJIMYECTBEHHOIO ONMPESENEeHNs] OPraHNYECKUX BeLYeCTB

2)[IpPUMEHATL aHaIMTUYECKMX METOAO0B Ka4eCTBEHHOIO XMMMNYECKOr0O aHam3a: CoCTaBa U YUCTOTbI OPraHMYECKUX COEANHEHMNI
3)CpaBHuBaTb BelyecTBa 0CO60/ YNCTOTbI U ONPefesIeHNe B HUX C/IeA0BbIX KOJIMYECTB MPpUMECE.

MpepekBU3NTbI

AHanutnyeckasi Xumusi

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

AHanus NpupogHbIX 06bEKTOB

Limkn aucumnnuHbl Mpodunupytowme JuCUUNIUHbI
Kypc 4

KonunuecTtBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHUN 9K3aMeH 1 KypcoBas paboTa/npoeKT

KpaTkoe onucaHue coaep)XaHus QUCLUMINHDI

JaHHbIA Kypc paccMmaTpuBaeT OCO6EHHOCTM aHa/msa MpUpoAHbIX OGBLEKTOB. BOAbl, BO34yXa, MOYBbI, MUHEPAsIbHOIO CbipPbS,
reosIorn4ecknx n 6MosIornyeckux o6bekToB. O6yyaeT OCHOBHbIM MeTogaM OT6opa Mpob, MoAroToBKM MPo6 K aHam3sy, MeTogam
MUHepannsaLunm, KOHLYEHTPUPOBAHUS U pasfeneHuns, MAEHTUPUKALMN N KOJIMYECTBEHHOIO OMNPeAeseHNs KOMIMOHEHTOB MPUPOAHbIX
06bEKTOB. M3yyaeT OCHOBbI ONpPefeseHNs] U XapaKTePUCTUKU MPUPOAHbIe 06BEKTOB. PaccMaTpuBaeT METoAbl aBToMaTu3aumm u
6101I0rM4YecKoro aHaamn3a.

Llenb nsyyeHus AUCLMNINHbI

O6yyeHne TEOPEeTMYECKUM OCHOBAM aHa/iv3a M MeTogaM XUMMUYECKOro U (pU3NKO- XMMUYECKOrO aHaniu3a PassinyHbiX MpUpOAHbIX
06bEKTOB, 0TPaboTKa HaBbIKOB J1a6OPaTOPHOro 3KCEPUMEHTA U TEOPETUYECKMX BbIBOAOB 0 Pe3ysbTaTaM 3KCMEPUMEHTasbHbIX



HabJ1roAeHMNA.

PesynbraTbl 06y4yeHus

ONS5 Vcrionb3oBaTb 3HaHWUS M0 NPUKIAAHON XUMUK B MPOGECCUOHaIbHOM fesTeIbHOCTH

ONG6 NpUMeHATb 3HaHNA OCHOB UHCTPYMEHTasIbHOW XUMUM [J151 PELLIEHUN HayYHbIX U MPUKAaaHbIX 3a4ay
PesynbraTbl 06y4yeHuUs N0 AUCLMUMIIMHE

1)OnucbiBaTb METOAbI aHanN3a NPUPOAHbLIX 06bEKTOB

2)[pUMeHATL MeToAbl 0T60pa NPo6, MOArOTOBKM P06 K aHann3y

3)OuyeHnBaTb MeToAbl MUHepanu3aLuy, KOHLUEHTPUPOBAHUSI U PasfesieHus, UAEHTUDUKALUMU U KOSIMYECTBEHHOIO OMNpefeseHus
KOMIMOHEHTOB MPUPOJHbIX 06bEKTOB

MpepekBU3NTbI

AHanuTuyeckas Xumus

MocTpekBu3uUTbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O

AHanu3s HedTu u HepTenpoayKToB

Linkn gucumnnmHbl MpodunupytoLime ANCLUMNANHBI
Kypc 4

KonunuecTBo akafjeMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWU Jk3ameH

KpaTkoe onucaHue cogep)xaHus AUCLMIMIIUHDI

JaHHbIi Kypc usyyaeT MeToAbl aHanu3da He(Tn u HedTenpogykToB. POpPMUPYET MOHATHE 06 3/IEMEHTHOM aHaiuse HepTu u
HegTenpogykToB. OnNucbiBaeT OCHOBbI FPYANOBOro U CTPYKTYPHO-rPynnoBOro coctaBa OCHOBHbIX HE(TENPOAYKTOB, @ TakXe MeToAbl
nx onpegenenuns. PaccMaTpuBaeT BOMPOChbI YCTaHOBJIEHWUSI COCTaBa W OMPEAEsIeHUs UX KOMIMOHEHTOB, Ha fpuMepe napagpuHos,
HagTeHOB, 0s1e(pHOB, apoMaTudecknx coegnHeHni. O6yyaeT onpesesieHN0 OCHOBHbIX HOPMUPYyeMbIx noka3atesnei no FOCTy.

Llenb nsyyeHus AUCLMNINHbI

lpuobpeTteHne CTyaeHTaMu 3HaHUM O rpouyeccax He@pTeob6pa3oBaHus, (QPaKUMOHHOM W XUMMYECKOM coCcTaBe HepTn u
He@pTenpoayKToB, TPE60BaHUAX K Ka4eCcTBYy, METoAax aHain3a HedTn n He(TernpoayKToB.

PesynbraTbl 06y4YeHus

ONS5 Ucnonb3oBaTb 3HaHWs MO MPUKIGAHON XUMUK B NPOGYEeCCOHaIbHON AesiTeIbHOCTU

ONG6 lNpuMeHsITb 3HaHNs1 OCHOB MHCTPYMEHTasIbHOW XUMUM [J151 PELUeHUN HayYHbIX U NPUKIaAHbIX 3a4a4

PeaynbraTbl 06y4eHuMs No AucuunanHe

1)Onpegensitb puandeckue u aKcrayaTayMoHHbIe CBOMCTBA He(TU U HEGTENPOZYKTOB.

2)AHanu3npoBaTh 371IeMEHTHbIV U PaKLMOHHbIA COCTaB HeGTH U HeGTENPOAYKTOB

3) OyeHnBaTb OCHOBHbIe HOPMUPYeMbIe roKa3aTesn HegTu n yrnesogopogos o OCTy.

MpepekBU3NTbI

AHanutnyeckas xumus Hegprexnmms

MocTpekBusuThbl

Bba3zoBble v npopunupyrowme gucymnnanHsi O

KaTanutuuyeckas nepepaboTka Tsxkenoi ¢ppakuum HepTu

Limkn ancumnnuHbl Mpodunupytolme gucLmnAnHbI
Kypc 4

KonunyecTBo akajeMmyeckmx KpeauTos 5

dopMa KOHTPONA 3HaHUN JK3ameH

KpaTkoe onucaHue coaepXXaHusa QUCLUMIUHDI

Kypc wusyyaeT xumuyeckuii cocTaB MU (QU3MYECKMe CBOMCTBA TsKenoW @pakumm HeTn. PaccmaTpuBaeT MNeperoHkKy Hegrwy,
Knaccugukaymo ToBapHbIX HedTenpoaykToB. ®DopMupyeT MOHATUE O KaTa/JMTUYECKMX rpoueccax, TEPMUYECKUX rpoLeccax
rnepepaboTke HedTU n TsKenbIx Ppakymii HeTn. OnNUCbIBaeT TEOPUIO U NMPAKTUKY TMAPOKaTaINTUYECKUX MPOLIECCOB MepepaboTKu
HepTaHbIX @pakymi. O6yvyaeT OcHoBaM repepaboTKn HedTe3aBOACKMX ra3oB. PackpbiBaeT CyLWHOCTb OCHOB TeXHOJI0rum
pon3BoACTBa Macesl. AHa/IM3upyeT NPOMbILLIEHHbIE CXeMbl COBPEMEHHbIX He(hTerepepabaTbiBaroLynX 3aBOJOB.

Llenb u3yyeHus aucuunnmHbl

U3yyeHne 3aKOHOMEPHOCTH M0 NMepepaboTKu TSXKESbIX HEPTHU M0 KaTaAUTUYECKOMY METOAY

PeaynbraTbl 06y4YeHus

ONS5 Ucnonb3oBaTb 3HaHWUS MO NMPUKAAAHON XUMUM B MPOPECCHUOHANIbHON AeATE/IbHOCTH

ONG6 [MpUMeHSsITb 3HaHUS OCHOB MHCTPYMEHTAas/IbHOWM XUMUN AJ11 PELeHNUN HayuHbIX U MPUKIaAHbIX 3agay

Pe3yanaTb| 06yqe|-wm no AucuunniuHe

1) Bblbupatb KaTaamnsaTopbl 4/15 epepaboTku HegTu

2) OnucbiBaTh KaTaanmTMyeckue NpoLechl nepepaboTky MasyTa, ryapoHa

3) AHannsupoBaTb MPOMbILLSIEHHbIE CXEeMbl COBPEMEHHbIX HegTernepepabaTbiBaroLLMX MPON3BOACTB

MpepekBn3nTbI

AHanutnyeckas xumusa Hegprexumms

MocTpekBu3uUTbI

Bbasosbie u npogpunnpyroymne gucynnantbl O

YTunusaums cepbl U cepaopraHM4YecKux coeguHeHun HegpTu

LInkn gucumnnuHbl MpodunupytoLime AUCUMMIUHDI
Kpr 4
KonunyectBo aKageMuyeckux KkpeaumTtos 5

dopMa KOHTPONSA 3HaHU Jk3ameH



KpaTkoe onucaHue coaep)XxaHusa QUCLMUIMINHDI

JaHHbIV Kypc n3yyaeT TeOPeTUYECKME U NPaKTUYECKME METOAbI YyTUIN3aLUN CEPbI M CEPaOPraHNYECKnX COeAnHEHNI HedTn. N3ydaeT
OCHOBHbIE (PU3NYECKNE M XUMUYECKME CBOMCTBA CyNbduaoBs, CcynbpoKCuaoBs, cysbGOHOB, MEPKANTaHOB U MyTU UX UCIO/Ib30BaHMSI.
dopMupyeT MOHATME O XMMU3ME peakuui, OCHOBHble TuMbl M MeXaHU3M Je’cTBuA KaTanmsaTtopoB. O6y4aeT oOCHOBaMm
HegTenepepaboTKu u HeTEXMMUYECKOro CUHTe3a. PeluaeT BOonpoc 06 yaaneHnn cepoopraHnyeCcKux COeANHeHNN n3 He@gty.

Llenb nsyyeHus AuCLMNINHbLI

VIMeTb OCHOBHbIE MOHATHE 110 YTUIN3aLUun U fasibHeLLne NCMOoIb30BaHNE CEPHUCTbIX COEANHEHUN HepTH

PesynbraTbl 06y4YeHus

ONS5 Ucrionb30BaTb 3HaHUS M0 NPUKAEAHON XUMUU B MPOGECCUOHATbHOM [EeATENIbHOCTH

ONG6 pUMEeHATb 3HaHNS OCHOB MHCTPYMEHTa/IbHOW XUMUM AJ151 PELLIEHUN HayYHbIX U MPUKIaAHbIX 3a4aq

PeaynbraTbl 06y4eHuMs No AucuunanHe

1) MpegnaraTb onTMMasibHble METOAbI yTUAN3ALMN U3 HeGTU

2) OnucbiBaTb CBOMCTBA CEPOOPraHNYECKMX COEANHEHNI HEDTU

3) PekoMeHZ0BaTb MyTH yAaNeHNUs CepOOPraHNYeCcKnX CoeaquHeHnI 3 Hetu n HegTenpoayKToB

MpepekBU3NTHI

AHanutnyeckas xumumsa Hegprexumms

MocTpekBusuThbl

Bbasosbie v npogpunnpyroiymne gucymnanHol O

PaguaumoHHas xumus

Limkn ancumnnuHbl BasoBble ancunnAnHbI
Kypc 4

KonunyecTtBo akajieMnUyecKunx KpegmTos 5

dopma KOHTpONA 3HAHMI Jk3ameH

KpaTkoe onucaHue copepXXaHusa QUCLUMAUHDI

JaHHbI Kypc n3y4aeT XUMUIO BbICOKMX SHEPIUM, XMMUYECKME MPOLECCHI, Bbi3blBaeMble BO3AENCTBUEM NOHUIUPYIOLUMNX U3ITYHEHUI
Ha BelyecTBO. PackpbiBaeT OCHOBHbIE MOHATUS 06 MOHWU3UPYIOLLEN CIIOCOBHOCTY 371EeKTPOMArHUTHBIX U3JTyYeHuii (CUHXPOTPOHHOE
U3JTydeHne, PEHTIeHOBCKOE U3JTyYeHUe, y-U3JlyueHne) U MOTOKMU yCKOPEeHUs.. PaccMmaTtpuBaeT crieyuguyeckne XuMmuyeckue rnpoLecchl,
HEBO3MOXXHbIE MPU TPAAULMOHHBIX XUMMUYECKUX MeTogax. O6y4yaeT OCHOBHbIM XapaKTEPUCTUKAM WMOHUUDYHOLUMX U3JYYEHUH WU
rpoyeccam, npoucxoasLynmM B 0b6y4aemMoit cpeje.

Lienb u3yyeHus aucuunnmHbl

U3ydyeHne aBeHNsa pafnoakTuBHOCTH, NpuHUnNoB Pb, MmeTogoB 3awmTbl OC OT panoaKTUBHbIX 3arpsa3HUTENen

PesynbraTbl 06y4yeHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKAAAHON XUMUK B NPOGECCUOHAIbHOM fesTeNIbHOCTH

ON8 Vicrionb3oBaThb 9KOJI0rMYECKME 3HaHUS B IPOpECCUOHAIbHOM AeSTE/IbHOCTH

PesynbTaTbl 06y4yeHMs N0 AUCLMUIIIMHE

1)OnucbiBaTe XUMUIO BbICOKUX SHEPri U XUMUYECKME MPOLECChl, Bbi3biBaeMble BO3AEACTBMEM WOHUIUPYIOLIMX U3NYYEHUH Ha
BeLecTBo

2)0npenensiTb MOHNU3UPYHOLLME CTOCOBHOCTY 3NEKTPOMArHUTHBIX U3JTyYeHUN

3)06BbSICHATL OCHOBHbIE XapaKTEPUCTUKU MOHU3UPYIOLUMUX U3STyYEHUI U MPOLIECCOB, MPOUCXOASALLMX B 06Ty4aeMoli cpege
MpepekBU3NTbLI

Skonorn4yeckas XumMusi

MocTpekBu3uTbI

Bbasosbie u npopunupyroymne gucymnantbl O

TexHOreHHble CUCTEMbI U IKOSIOrNYECKUM pPUCK

Linkn gucumnnmnHbl basoBble AUCLUMANHDI
Kypc 4

KonunuecTBo akafieMnyecknx KpeanToB 5

dopMa KOHTPONA 3HaHWUN 9K3aMeH

KpaTkoe onucaHue cogep)XaHus [UCLMUIMIUHDI

Kypc n3y4aeT TexHOreHHble M aHTPOIOreHHble BO3AENCTBUS Ha OKPYXXaloLLyro cpefy. PackpbiBaeT OCHOBbI 3KOTOKCUKAHTOB U
MEeTOL0B OLieHKU UX BO3[eNCTBUS. PaccmaTpuBaeT auarHOCTUKY U XUMUKO-3KOOMMYECKUI KOHTPOJIb O6bEKTOB OKPYKatoLLel cpeabl.
dopmupyeT npescTaBieHne 06 OCHOBHbIX HanpaBJieHWUsIX U MeTogax Mo 60opbbe C 3arps3HeHneM OKpyxaroujei cpegbl. O6ydyaeT
MeTofaM OYUCTKM CTOYHbIX BOJA, aTMOCQepbi, yTuanzaymm otxogoB. O6bSCHSET OCHOBbI TEOPUM OMacHOCTEH, Knaccupukauymo u
YPOBHM LLIKaJIbl OMaCHOCTEN.

Llenb nsyyeHus AUCLMNINHbI

N3yyeHne coBpeMEeHHbIX KOHLENTyaslbHbIX OCHOB U METOA0JIONMYECKUX MOAX0H0B K 06eCreqyeHuo yCToNYNBOro B3anMofencTBus
yesioBeKa C NMpupoAHoOM cpefjosi u 6e30rmacHoro yHKLUMOHUPOBAHUSI TEXHOMeHHbIX CUCTEM

PesynbraTbl 06y4yeHus

ONG6 pUMEHATb 3HaHNSI OCHOB MHCTPYMEHTasIbHOW XUMUM [J151 PELLIEHUN HAaYyYHbIX U NMPUKAaAHbIX 3a4ay

ON8 Ucrionb30BaTh 9KOIOrMYECKME 3HaHUS B IPOPECCUOHAIbHOM [eATEIbHOCTU

PeaynbraTbl 06y4eHuMs No AucuunanHe

1)OnucbiBaTh COCTOSIHME TEXHOM€HHbIX M aHTPOMOIreHHbIX BO34EACTBUM Ha KOO0

2)O6bACHATD CYLHOCTb AUAarHOCTUKM M XUMUKO-3KOJIOTMYECKOro KOHTPOJISI 06bEKTOB OKPYXKakoLel cpeabl

3) ®opmupoBaTb npegcTaBieHne 06 OCHOBHbIX HarpaBJ/IeHUsIX U METo4ax Mo 60pb6e C 3arpsi3HEHNEM OKPY)KaroLLel cpesbl
MpepekBU3NTbI

Skonornyeckas xumusi

MocTpekBusuThl

Bbasosbie v npogpunnpyroyme gucymnantol O



XUMUA 06EKTOB OKpYXKatloLLel cpeabl U peAKOMETANIbHOIo Cbipbs

Linkn gucumnnmHbl basoBble AUCLUMANHDI
Kypc 4

KonunyecTBo akafeMmyeckmx KpeanTos 5

dopMa KOHTPONSA 3HaHWUI Jk3ameH

KpaTkoe onucaHue cogep)xaHusi AUCLUIMIIUHDI

Kypc n3yyaeT XuMM3M OCHOBHbIX 3arpsi3HeHuii 06beKTOB OKpYy)arolyeli cpedbl (aTMocgepbl, BOAbI, MOYBbI, pacTeHuii). dopmupyet
npeAcTaB/EHNE O XUMUYECKUX MPEBPALLEHNSX 3arpA3HNUTEIEN B OKPY)XatoLleh cpege u BAUSIHUE 3arpsisHuTenesi Ha ¢iopy u ¢ayHy,
XUMUYECKME B3aUMOLENCTBUS OPraHN3MOB MEXJY CO60M M C OKpyxaroleh cpefou. OnucbiBaeT MUrpauuto peaKoMETaslbHbIX
XUMMYECKUX coeanHeHn. O6y4aeT OCHOBHbIM METOZaM YCTPaHeHUsI BPEAHOIro BO3AENCTBUS Ha OKPYXKaroLLytO CPEAY.

Llenb usyyeHus aucuunnmHbl

N3ydeHne nameHeHni XMMUYECKOro coctTaBa OKpyXKaroLen cpesibl M MPOrHO31MpoBaHME BO3MOXHbIX 9KOJIOrMYECKMX MOCAeACTBUI Ha
MX OCHOBE, criocoba rnepepaboTKu, Pa3/IOKEHNS U BblheNeHNs] PeKOMETasIbHOroO Chipbs

PesynbraTbl 06y4yeHus

ONS5 Vcrionb3oBaTb 3HaHUS M0 NPUKIAAHON XUMUK B MPOGECCUOHaIbHOM esTeNIbHOCTH

ON8 Ucnonb3oBaTb 3KONIOrM4yeckue 3HaHuUs B NpopeccuoHaibHOM AessTENbHOCTH

PesynbTaTbl 06y4yeHUs N0 AUCLMUIIIMHE

1)OnucbIBaTb XMMU3M OCHOBHbIX 3arpsi3HeHU 06bEKTOB OKPYXXatoLLeli cpelbi

2)06DBSACHSITb MUIPaLMIO PESKOMETasIbHbIX XUMUYECKUX COEAUHEHMI

3)OueHnBaTb OCHOBHbIX METOAOB YCTPaHEHUsI BPEAHOIro BO3AENCTBUS Ha 9KOSIOMMIO

MpepekBU3NTbLI

Skonorn4yeckast Xumusi

MocTpekBu3uThbI

Ba3zoBble v npopunupyrowme aucymnnanHsl O



