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IIporpaMmma  coctaBieHa Ha  oOcHOBaHMHM  DemepaqbHOr0  TrOCYAapCTBEHHOI'O
obpa3oBarenbHOro cragaapra Beicumiero obpaszoBanus (OI'OC BO) HampaBieHHsS TOATOTOBKH
04.04.01 Xumus, yTBepAEHHOTO IpHKa3oM MUHHCTepCTBa 0Opa3oBaHMS M Hayku Poccumiickoit
@enepanuu Ne 655 ot 13 urons 2017 r.;

Ilopsnka opraHu3anuu y4eOHOro Imporecca B 00pa3oBaTeNbHBIX OPraHH3alUAX BEHICIIETO
npodeccuonanpHoro obpasosanus Jloneuxoit Haponuoit PecmyOmuiky, yTBep)KIEHHOTO MPHUKa30M
MunuctepctBa obpazoBanus u Hayku JIHP Ne 1171 ot «10» Hos6pst 2017 r.;

y4eOHOro IIaHa U OCHOBHOM 00pa3zoBaTenbHO# IporpaMMbl BEICIIETO MTPOGEeCCHOHATBHOTO
oOpazoBaHusa HampasieHus noAarotoBkud 04.04.01 Xwumms, paspaborannsix B I'OY BIIO
«JloHeukuit HalMOHAIBHBIA YHUBEPCUTETY.

Pa3zpaboTuuk:

JoneHT kadenpsl pU3NIeCKOi XUMHH,
K.X.H., JOLIEHT

H.U. Benas

[T a4 /

[Iporpamma y4eOHOM IUCHMIIIMHBI YTBEpXKAEHA Ha 3aceNaHuu kadeapsl (u3HUecKOi
XUMHH
ITporoxon Ne 13 ot «28» mapta 2020 r.

3aBenyromuit kadenpoit B.M. Muxanpuyx

[Mporpamma y4eOHOM AMCHMIUIMHBI OXOOpeHAa Y4eOHO-METOOMYECKOM KOMECCHEMH
XHMHYECKOro (aKynbTeTa
ITporoxon Ne 3 ot «15» anpens 2020 r.

I[pencenarens yueGHO-METOANIECKOH % /
KoMuccuH (axynbTeTa '\{/ ' l'/ H.B. sI6no4koBa




1.  OBJIACTH IPUMEHEHUWSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

Kypc «KuHernueckne mMeToAbl MCCIEAOBAHUS» SBISETCA NUCLUIUIMHOM BAapUATUBHOW 4YaCTH
broka 1 «JluciuminHel 110 BRIOOPY» MoHarnpasieHno moarotoBku 04.04.01 Xumus. Auciuminaa
peanu3yeTcsi Ha XUMHUYeCKOM (akyibpTeTe Kageapoi pU3nuecKoi XuMuH.

DTOT Kypce, ONMHMPasch HAa 3HAHUSA B 00JacTH (DU3UYCCKOH XHUMHH, BBICOKOMOJIEKYJISIPHBIX
COCIMHEHW, XHUMHUYECKOW TEXHOJOTHH, 3aKiIaablBaeT (YHIAMEHT HAay4YHO-METOJUYECKOU
MOATOTOBKU OyIYIIMX XUMHUKOB-MarucTpoB B 00JIaCTH KMHETHYECKUX METOJIOB UCCIICIOBAHMSI.

[lonmydyeHHble 3HAHUS MCHOJIB3YIOTCS CTYJEHTaMU BO BpeMsl BBINOJHEHUS HAy4HO-
HCCJICIOBATEIbCKOM M BBIMTYCKHOM KBAIM(PUKAIMOHHON pabOThI, a TakKKe NPH IPOXOXKICHUU
Hay4HO-UCCIIEI0BATENHCKOM MPAKTUKHU.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueoHoll OucCYUnIuHbl

Hamnpasnenue noaroToBku 04.04.01 Xumwust
Marucrepckas nporpamma XUMUS
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
KBanudukarms MarucTp
KonnuecTBo conepkareabHbIX MOIyIeH 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA BApUAaTUBHOM yacTu
00pa30BaTeNbHOM POrpaMMbl

®opmel kouTpost (MK, sk3amen, 3auer) MOJYJIbHBIN KOHTPOJIb, 3K3aMEH
TMokasatem ouHas popma 3aouHas hopma
o0y4yeHHUs o0y4yeHHUs
KonnuecTBo 3a4eTHBIX €AMHHUIL (KPEAUTOB) 3
["'ox moaroToBKM 2
Cemectp 3
KonnuecTBo yacos 108
- JIEKIIMOHHBIX 12
- IPAKTUYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX 12
- CaMOCTOSITEIbHON pabOThI 84
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE
HenenpHoe KOIMYIECTBO YacoB,
B T.Y. ayIMTOPHBIX 2

3.  OINHNCAHHUE JUCHUIIJIMHBI

Heau u 3axaun

Ilenvto  usyuenus Oucyunaunvt «KuHeTHUECKHEe METOABI WCCICAOBAHUS)  SBISCTCS
dbopMUpOBaHHE Y CTYAEHTOB YETKHX IMPEICTABICHHA O COBPEMEHHBIX METOJAaX XHUMHUYECKOMN
KHMHETHUKH, UX XapaKTepI/ICTI/IKaX, HpeI/IMYH_[eCTBaX, HEIOCTAaTKax u O6.]'IaCT$[X HpI/IMeHeHI/ISI.

Ocnosnvimu 3a0auamu u3y4eHus OUCYUNIUHDL AGIAIOMCA.

1) 3HAKOMCTBO CTY/ICHTOB C TCOPETHICCKUMHU OCHOBAMH TPAJIUIIMOHHBIX ¥ COBPEMEHHBIX
3KCHepI/IMCHTaJIBHBIX MCETOA0B XHMPI‘-ICCKOﬁ KHMHCTHUKU,



2) uzydeHue pu3nuecKux U PU3NKO-XUMUYECKUX METOJIOB YCTAaHOBIIEHUSI MEXaHU3MOB
XUMHYECKHUX PEAKIMi B OPraHUYECKON U HEOPTaHUYECKOU XUMUH;

3) bopmupoBaHUE YESTKUX MPEACTABICHUN CTYICHTA O COBPEMEHHBIX IKCIIEPUMEHTATbHBIX
KMHETUYECKUX METO/1ax.

TpeGoBanus K pe3yJibTaTaM OCBOeHHMS IMCHUILIMHBLIIpomiecc M3ydeHHs] NUCHUIUIMHBI
«KuneTnueckue MeTo/bl HCCICI0BAHUA» HAIPaBlIeH Ha (POPMUPOBAHHUE IEMEHTOB CIIETYIOLINX
komnereHuid B cooTBercTBUU ¢ ®I'OC BO P® nanpasnenus noaroroBkn04.04.01 Xumusa u
OCHOBHOH  00pa30BaTEeNbHONM  MPOrpaMMbl  BBICIIET0  MPO(GECCHOHATBFHOTO  00pa30BaHUsA
Hanpasienus noarorosku 04.04.01 Xumus (Marucrepckas mporpaMma; X|UMHs):

a) O0ueKy/JIbTYpHbI€ KOMIIETEHIMU:

— CIPOCOOHOCTH UCIIOB30BAaTh OCHOBBI (pr10cOo(CKUX 3HAHUM A1 (HOPMUPOBAHUS

MupoBo33peHuecko mosummu (OK-1);

— CITOCOOHOCTH K CaMOOpraHu3aIiui u camooopasoBanuio (OK-7);

0) O6menpodeccuoHaJIbLHbIE KOMIIETEHIIUN:

— CIIOCOOHOCTH UCIIOJIB30BATH MOJIYYEHHBIE 3HAHUS TEOPETUUECKIX OCHOB (DYH/1aMEHTAIbHBIX
pasieNioB XMMHUH NpH pereHnn npodeccronanbubix 3amad (OIMK-1);

— BJIaJICHUE HaBBIKAMHU MIPOBEJICHUSI XUMUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMU
CUHTETMUYECKUMHU U aHAIMTUYECKMMH METO/IaMU NIOJyYEHHUS U UCCIIEI0BaHUS XUMUUYECKUX BEILIECTB
u peakuuii (OIIK-2);

— CIIOCOOHOCTb UCII0JIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCLMILIUH B
npodeccronanbproi aesteabroctu (OITK-3);

— CIIOCOOHOCTP pelaTh CTaHJAPTHBIE 3312491 TPOGECCUOHBAILHON AEATEIBHOCTH C
HCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH C y4eTOM
OCHOBHBIX TpeOoBaHuit nHpopmarronHoi o6e3onacuoctu (OI1K-4);

— CTIOCOOHOCTD K MOMCKY M MEPBUYHON 00pabOTKE HAYYHON M HAYYHO-TEXHUYECKOM
undopmarmu (OI1K-5);

— 3HaHWE HOPM TE€XHUKHU 0€30IaCHOCTH M YMEHHUE Pealn30BaTh UX B Ja0OPATOPHBIX U
TexHosoruueckux yciaosusx (OITK-6).

B) [IpodeccnonanbHbIe KOMIETCHIIUH

8 HAYYHO-UCCIe008aMeNbCKOU 0esimelbHOCmU

— CHOCOOHOCTD BBIMOJHSTH CTAHAAPTHBIC Ollepaluy 1o npeanaraeMbiM Metoaukam (ITK-1);

— BlajieHMe 0a30BbIMH HaBbIKAMM HCIOJIb30BAaHUS COBPEMEHHOW ammapaTypsl Mpu
HPOBe/ICHUH HayuHbIX uccnenoBanuii (I1K-2);

— BIIQJICHHE CUCTEMOM (yHIaMeTalbHbIX XuMuueckux noustuit ([K-3);

— CIOCOOHOCTh NMPUMEHATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHS XUMUYIECKOM HAYKH MTPH aHAIM3€ TOIydeHHBIX pe3ynbratoB (I[1K-4);

— CIIOCOOHOCTB MOJIyyaTh U 00pabaThIBaTh Pe3yabTaThl HAYYHBIX SIKCIIEPUMETHOB C TIOMOIIBIO
COBPEMEHHBIX KOMIbIOTEpHBIX TexHooruit (ITK-5);

— BJIaJIeHHE HaBbIKaMH NPEACTBAJICHHUS MOJYyYCHHBIX Pe3yJbTaToOB B BHJIE KPATKUX OTUETOB U
npesenranuii (ITK-6);

— BJIQJICHUE METOJIaMH 0€30MacHOro 00paleHNus ¢ XUMHUUECKUMH MaTeprallaMH ¢ y4eTOM UX
dusnueckux u xummudeckux coucts (ITK-7);

8 NPOU3B00CMBEHHO-TNEXHOLO2UYCKOU OesAMETbHOCIU:

— CIIOCOOHOCTH HCMOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XHMMMYECKOM Hayku U
dyHaaMeHTalbHble XMMUYECKHE MOHATUS NPU PELICHUH KOHKPETHBIX NPOU3BOJICTBEHHBIX 3a/1a4
(TIK-8);

8 0P2aHU3AYUOHHO-YNPABLEHYUECKOU 0essMeTbHOCMU:

— CHOCOOHOCTh MPUHUMATh pEIIeHHs B CTaHAAPTHBIX CHUTyalMsX, OpaTb Ha ce0s
OTBETCTBEHHOCTH 32 Pe3yJbTaT BeinoidHeHus 3aganuii (I11K-12).




B pesyabTare n3yyeHnsi y4eOHON AUCHUIVINHBI CTYICHT 10JIKEeH:

3HAMb:

- TCOPCTHYCCKHUEC OCHOBLI TPAAUIMOHHBIX U COBPCMCHHBIX SKCIICPUMCHTAJIbHBIX MCTOI0B

XUMHYSCKOM KHUHCECTHKH,

- (usnueckue u HU3NKO-XUMHUECKUE METO/Ibl YCTAHOBICHUS MEXaHU3MOB Pa3HOOOPa3HBIX
IPOLIECCOB B OPraHMUECKON M HEOPTaHUYECKON XUMHU;

- COBPCMCHHLIC DKCIICPUMCHTAJIbHBIC KHHCTUICCKHUEC MCTObI (I/IX npeuMynieCTBa, HEAOCTATKU

U 00J1aCTH IPUMCHEHHS).
ymembw:

- IPHUMCHATH (1)I/ISI/I‘ICCKI/IC u (bl/ISI/IKO'XI/IMI/I‘ICCKI/Ie METOJBI AJId YCTaHOBJICHUA MCXaHU3MOB

XUMHYECKUX PEAKIIUH;

- OLEHUBATh BO3MO>XHOCTb IPUMEHEHHUSI SKCIIEPUMEHTAIBHBIX KUHETUUECKUX METO/0B IIpU
PELIEHUHN KOHKPETHBIX MPAKTUYECKUX 3a/1a4.

- TIPUMEHATH CBOM 3HAHMS HA MIPAKTUKE IMPU BHIOOPE U IKCIUTyaTallil COBPEMEHHOMN
anmapaTyphbl, UCIIOIb3YeMOH B 00JIaCTH XMMUYECKON KHHETUKH .

énaoemo.

- HaBbIKaMU CaMOCTOATCIIBHOTO H3YUCHUA y‘-Ie6HI)IX U CIpaBOYHBIX I/I3I[3,HPII>1, a TaKXcC
Pa3JIMIHBIX (I)OpM HaquO-TeXHquCKOﬁ I/IH(I)OpMaI_II/II/I B 00JIaCTH KMHETHYECKHUX MCTOAOB

HCCIIEI0BAHMS,

- HaBbIKaMU HCIIOJIB30BAHHA HAYYHBIX HpI/I60pOB u O60py,Z[OBaHI/I$I 10 OIIPCACIICHUIO

KHHCTHUKHU U MCXaHNU3MOB XUMHNYCCKUX peaKum"I;

- HAaBBIKOB  OKCIICPUMCHTAJIbHBIX HCCIEIOBAaHUNM KHUHETKM W MEXaHHU3MOB

YCTAHOBJICHHA ITPUIMHHO-CIICACTBCHHBIX CBsI3EH U (bOpMyJII/IpOBaHI/Iﬂ BBIBOIOB.

4.  COIEPXAHMUE JMCHUIIVIMHBI U ®OPMbI OPTAHU3ALIUA YYEBHOI'O

MPOLIECCA

IHopsinkoBbIii HOMEp H
HAMMEHOBAHUE TEeMBbI

Kparkoe conepxkanue TeMbl

Cooeporcamenvhutii Mooyas 1

Tema 1. [IpuHIMOBI, TOJOXEHHbIE B OCHOBY WMHIHMOMpPOBaHMS

[Tonsitue 06 nHrHOUTOpE HenHelx peakuuil. [loHsTre 00 MHrMOUTOPE OKUCIEHMUS,

OKHCJICHHUS AHTHOKCHJIAHTE, cTabunusarope. Kunernueckue
XapaKTePUCTUKU UHTUOMTOPOB LIEMTHBIX PEAKIUH.

Tema 2. Kunernueckas kinaccupukanuss HHTHOUTOPOB OKUCIIEHUS.

Knaccudukanus nHruoutopon
OKHCJIEHHUS

Emkocth, cumnma u  3((PEeKTUBHOCTH  MHTUOMTOPOB
OKHCJICHUS.

Tema 3.

TopmoxkeHne OKUCICHUs
dbeHonaMu 1 apoOMaTUYECKUMHU
aMUHaMH

Topmoskenue okucieHus: (eHolIaMu U apOMATHUYECKUMU
aMUHaMH - aKIENTOpaMH IEepOKCUpaauKal. MexaHu3m
WHTHOVpOBaHMs. BiusiHIEe XUMHUYECKON U 3JEKTPOHHOTO
CTPOCHUSI AaHTHOKCHJIAHTa Ha €ro  PEaKIMOHHYIO
CIIOCOOHOCTH B peaKklUy OKUCIEHUS U Ha d()PEeKTHBHOCTH
nerctBud. [IpoyHOCTh CBA3EH pPEaKIMOHHBIX LEHTPOB.
[TepexonHoe cocrosiHUe peakuuu (GEeHOIOB (aMHUHOB) C
MePOKCUPANKAIaMHU, DSHEPTUsl AKTHBAIMU pEaKIuu U
BIIUSTHUE HA HEe PA3INYHBIX (PAKTOPOB.

Tema 4.

Peakuuu GpeHOKCHITBHUX
paIuKanioB U KOHEYHbIE IPOILYKThI
peBpaleHUsi HHTHOUTOPOB

Peakuyu  (QeHOKCUIBHUX paJUKaloB M  KOHEUYHBIE
NPOAYKTHl TPEBpALICHUS WHTUOUTOPOB M HMX pOJb B
MHTHOMPOBAaHHAs OKHMCIEHNHU. Peakuun HenmpogyKTUBHOTO
pacxonoBaHuss  (PEHOIOB €  TUAPONEPEKUCIMUH U

peaxkiuu,




OO0mmas cxema
yIJIEBOJOPOJIOB B

MOJIEKYJISIPHBIM KHCIJIOPOJIOM.
WHTHOMPOBAHHOTO  OKHCIICHUS
MIPUCYTCTBUU (PEHOJIOB.

Cooeporcamenvuwtii Mooy 2

Tema 5.
XUMHYECKHE METOIBI

Xumudeckue MCTOAbl HM3MEPCHHSA KOHCTAHT CKOpOCTeﬁ
p€akiuu aHTHUOKCHUIAHTOB CO CBO6OIIHBIMI/I paavkKajiamMu,
X JOCTOMHCTBA U HCAOCTATKH, obnactu IIPUMCHCHUA.

Tema 6.
["'a30BOIFOMOMETPHUYECKHIE METO IbI

Fa3OBO.HIOMOM€TpI/I‘-IeCKI/Ie MCTOAbl U3MCPCHUSA KOHCTAHT
CKOpOCTCfI pCakKlluy aHTHUOKCHUJIAHTOB CO CBO60,Z[HI)IMI/I
pagukaiaMu, HUX JOCTOMHCTBA, HCAOCTATKH U obractu
IIPUMCHCHUS.

Tema 7.
XeMUIIOMUHECIIEHTHBIE METOIBI

XGMI/IJIIOMI/IHGCLIGHTHLIC MCTOABI H3MCPCHHA KOHCTAHT
CKOpOCTefI p€aKlluy aHTHUOKCHUJIAHTOB CO CBO60,Z[HI)IMI/I
pagukaiaMu, HUX JOCTOMHCTBA, HCAOCTATKH M obnactu
IIPUMCHCHU .

Tema 8. ®dotokonopumerpuyeckue U Y D-cnekTpanbHbIe METOAbI

®dorokonopumerpuueckue u YO- | usmepeHus KOHCTaHT CKOopocTeit peaxkuu

CIEKTPATLHBIC METO/IBI AQHTHOKCHJIAHTOB CO CBOOOJHBIMHM paguKaIaMH, HX
JIOCTOMHCTBA, HEJJOCTATKU U 00JIaCTH TPUMEHEHUSI.

Tema 9 [lonsporpadguyeckne METOABI H3MEPEHUS KOHCTAHT

[Tonsporpaduueckre METOIbI

CKOpOCTCﬁ pCaKlluy aHTHOKCHUIAHTOB CO CBO60,Z[HBIMI/I
pagukaiaMu, HUX JOCTOMHCTBA, HCAOCTATKH U obnactu
IIPUMCHCHU .

TemaTnuecknii mjiian

Coaep:xareJbHbIA MOIYJIb 1

KoJsnuyecTBo 4acoB

Ounas ¢opma 00yueHust 3aounasi popma odyuenust
B T.4. B T.4.
= = =® R
Ha3Banus coaepikarebHBIX ol o8 3 o | ol 8 s
N = | = = | 2
MojyJ1eii 1 TeM S| = | E|E|Es| Es| 2| = | E|E|Es]| Ew
0 S o1 5| 8 & s & o S 151 5 L e s &
2 = ) Els8l 28 2 = = 2 ) 28
< =~ < o © O & =~ < o © O
[5) > Q. /] = < 5 > Q, o] = <
2| 2| &8 a 8a 2l 2] o] 6al| da
Slele =t sS|e =} =1
E| €| 2 = E| 2| 3 =
o = I5) =
Tema 1.
[TonsaTne 06 nHTHONTOpE 11 | 1 10
OKHCJICHUS
Tema 2.
Knaccudukanus 11 | 1 10
WHTHOUTOPOB OKHCIICHUS
Tema 3.
TopMokeHUE OKUCICHUS
P 12 | 2 10
dheHonamu u
apoOMaTHYeCKUMH aMUHAMU




Tema 4.

Peakiuu heHOKCHITBHUX
pPaJIMKAJIOB U KOHEUHBIC
MPOYKTHI IIPEBPAICHUS
WHTHOUTOPOB

14

12

Hmozo
no cooeprcamenbHOMy
Mmooy 1

48

42

Coaep:xaTejbHbII MOTYJIb 2

KoauuecTBO 4acoB

Ounas popma 00yueHus

3aounasi popma oOyuenust

B T.4. B T.4.
= = = =
Ha3zpanus cogepkaTeJbHbIX ol g8 3 o | 2| g g
o 2 )
Mozy.J1eii 1 TeM Sl = | B|E|Es| 5|28 = |E|E|Es|Ew
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=l B2 = E| 2| 2 s
o = o =
Tema 5.
14 | 1 3110
XHUMHUYECKHE METOIEI
Tema 6.
I"'azoBoMrOMOMETPHYECKHUE
p 14 | 1 3| 10
METOIBI
Tema 7.
XeMUITIOMUHECIIEHTHBIE 14 | 1 3|10
METOIBI
Tema 8.
DOTOKOIOPUMETPUIECKHE U 11 | 2 3| 6
Y®-crieKkTpanabHble METOJIbI
Tema 9 7 1 5
[Tonsporpaduueckre MeTObI
Hmoczo
no cooeprcamenbHOMy 60 | 6 12 | 42

Mooyt 2




5. METOAHMYECKHMUE PEKOMEHJIALIMU J1JISA TPOBEJIEHUWSA
JEKIIMOHHBIX, IPAKTUYECKHNX U JTABOPATOPHbBIX 3AHATHI

TeMbl JIEKIIHOHHBIX 3aHATHH

N Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 (Temal.
[ToHsiTHE 00 HHTUOUTOPE 1
OKHCIICHUS
2 |Tema 2.
1
Knaccugukaius HHTHOUTOPOB OKHCIICHHS
3 |Tema 3. 5
TopmoxeHue okuciaeHus (eHoIaMu U apOMaTUYECKUMHU aMUHAMU
4 |Tema 4.
Peakunu (heHOKCHMIBHUX PAUKaIOB U KOHEYHBIE MPOIYKTHI TPEBPAIICHHS 2
WHTUOUTOPOB
S5 |Tema 5. 1
XUMHYECKUE METOIbI
6 |Tema 6. 1
["'a30BOJIFOMOMETPUYECKUE METOIbI
7 |Tema 7. 1
X eMHIIFOMUHECLEHTHBIE METO/IbI
8 |Tema 8. 2
doTokonopumeTpuueckre U Y O-crieKTpanbHbIE METO/IbI
9 |Tema 9 1
[Tomstporpaduueckue MeToabI
BCEI'O 12
TeMbl (IpaKTHYECKUX, JIA0OPATOPHBIX, CECMUHAPCKUX)3aHATHI
Temuvl nabopamopHbIx 3aHAMUIL
Ne Konuuecmeo
Ha3zeanue memuwi
n/n uacoe
1 |[MomomMeTpudecKUUMETO/] OTIPESICHHS TIEPHOIa HHAYKITUU OKUCICHUS
OpraHUYECKUX CYOCTPATOB B MPUCYTCTBUU CHHTETUYECKUX 3
AQHTHOKCHJIAHTOB
2 |[[a30BOIFOMOMETPHYCCKHIMETOT U3MEPCHHSI KOHCTAHT CKOPOCTEH PEeaKIiu 3
(heHOJIOB ¢ MepOKCHPAANKAIAMU OPTAaHHYECKUX CYyOCTPaTOB
3  |[XeMWIIOMHUHECIIEHTHBIIMETO] M3MEPEHUsT KOHCTAaHT CKOPOCTEH peaKIuu 3
(eHOJIOB ¢ MePOKCHUPaAINKATIaMU OPTaHUIECKUX CyOCTpaToB
4 |OnpeneneHre aHTHOKCUJAHTHOW aKTUBHOCTH TMPHUPOJHBIX (DEHOIOB B
peakuu ¢ pagukaioM 2,2'-mudeHnI-1-TUKPHITHIPA3UIOM  METOI0M 3
(oToKOIOPUMETPUN
BCEI'O 12




6. METOJAUMYECKHE PEKOMEHJALIMU ITO OPTAHU3AIIUN

CAMOCTOSTEJBHOHN PABOTHI CTYJIEHTOB

Opraﬂnsaunﬂ CaMOCTOSITEIbLHOM paﬁoTbl CTYJICHTOB

Ha3zeanue memui

Konuuecmeo
yacoe

[TonsiTe 06 MHTUOUTOPE OKUCIICHUS

7

Knaccudukanus "HTUOUTOPOB OKUCITICHUS

TopmoskeHue okucieHus: GeHOJIaMU ¥ ApOMATUICCKUMU aMHHAMH

Peaky eHOKCHIBHUX PAJUKAIOB M KOHEUHBIC MPOTYKTHI IPEBPAIICHIS
WHTUOUTOPOB

~ |~
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[Tonsiporpaduueckre METOIbI

Kunetnueckue METOJbI C YHaCTHUEM CTAOUJILHBIX paauKaoB

lccnenoBanue paguKalbHbIX IPoLEccoB MeTonoM SAMP

X poHOAMIIEPOMETPUICCKUE METOBI UCCIICIOBAHS OBICTPBIX PEAKIIHIA
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7. WHINBUIYAJIBHBIE 3ATAHUSA
(e npedycmompeno npoepammor)

8. KOHTPOJIbHBIE BOITPOCHI K MTIPOMEKYTOUYHOM ATTECTAIIUH

[TpuHIMIIBI, MTONTOXKEHHBIE B OCHOBY MHTHOUPOBAHUS LIETTHBIX PEAKIIHIA.
[Tonsite 06 MHTMOUTOPE OKUCTICHUSI, AaHTUOKCUIAHTE, CTAOUITU3aTOPeE.
XapakTeprucTuKa HHIHOUTOPOB IETTHBIX PEAKIUH.

KI/IHGTI/I‘IGCKaﬂ KJ'IaCCI/I(i)I/IKaIII/Ifl I/IHFI/I6I/ITOpOB OKHUCJICHUA.
XapakTepucTrKa aKIENTOPOB aJTKUIIbHBIX PaIUKaIIOB.

Kunernueckas xapakrepucTika MHTHOMTOPOB-Pa3pyIIUTENICH THAPONEPOKCHIOB.

XapaKTCpI/ICTI/IKa AC3aKTUBATOPOB MCTAJIJIOB HCpCMCHHOfI BaJICHTHOCTH.

Kunernueckast XxapakrepucTika HHTHOUTOPOB KOMOMHUPOBAHHOTO ACHCTBHUS.

SIBnenue CHUHCprusma. CI/IHepFI/I‘-ICCKI/Ie CMECCH.

10 WMHruOuTOpH pamuKaibHBIX MPOIECCOB OJTHOKPATHOTO M MHOTOKPATHOTO JACHCTBHSL.
11. EmkocTb, cuna u 3pGeKTUBHOCTb HHTHOUTOPOB OKUCIICHUSI.

9. OBPA3ZELl MOAYJBbHOI'O KOHTPOJIA

roy BIO JIOHEIIKUA HAIITMOHAJIbHBII YHUBEPCUTET»

XumnueckuipakyabTeT

Hanpaenenue noocomosxu: 04.04.01 xumusn
Maeucmepckas npoepamma: Xumus
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MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

3ananue Nel
[Ipn MHUIIMUPOBAHHOM OKHCIICHHH STHIIOCH301a (T=6OOC, vi=3,5-10® MoJIb/(J1:¢)) K0dpHUITHEHT
WHTHOWPOBAHUS PYTHUHA, OIMPEACICHHBI Ta30BOJIOMOMETPUYECKUM METOJIOM, COCTaBISIeT 2.
Onpef[enmb BEJIMYMHY MEpHoJa MHAYKIMHU OKHCIEHUS 3TUIOEH3071a MpU KOHIIEHTpAIMU PYTHUHA
2-10™ momw/m.

3ananmne Ne2

Kunernky BeicokoTemmeparyproro (T=100°C) oKuCIEHHsS XIONMKOBOro Macia KOHTPOIHPOBAIH
METOJIOM HOJOMETPUHU MO KOJIWYECTBY THOCYJb(aTa HATpus, MOMIEIIIET0 Ha TUTPOBAHUE 5 TpaMM
cyOcTpara OKHUCIEHHMs B NPUCYTCTBUM HHAMKAaTOpa — Kpaxmana (o0beM TuocyibpaTa HaTpus,
NOILIE/IIEr0 Ha THUTPOBAaHME XoJocToM mpoObl, paBeH 0,3 miu). [lo HU3MEHEHHIO BEJIUYUHBI
HEPEeKUCHOI0 YHUCJIa BO BPEMEHU YCTAHOBMTE IMEPHOJ HMHAYKIUHM Macia (Ha MUJUIMMETPOBOM

Oymare):
t, 4 0 8 16 24 30 34 42 46 50 54 58
Obbem 3 |6 |11 |22 |36 [50 |99 |140 |196 |276 |388
Na,S,03 , MII
3amanue Ne3
B cucreme npoTekaer MHOTOCTAaIMHAS pEAKITU:
I ' k.
M, L > M| —M, oM,
CrexHoMeTpHYECKHE YPaBHEHHA OpHeHTHPOBOYHLIE 3HAYEHHA
CTaTHid KOHCTAHT CKOPOCTEH
:'\"Ic. - :\Il 1
M; — M, 1
My, — M; 1
Hauansueie KOHUEHTPalH1 KOMIIOHEHTORB: C oay = 10,
le = CM: = ‘CM3 =0

C nmomompio mporpammbl  Kinet momyuutre kuHeTHueckue 3aBucumoctd  C=f(t) s
NPE/ICTaBICHHBIX YYaCTHUKOB PEAKIMH B YI0OHOM BPEMEHHOM HHTEpBAJIE.

VYTBepkACHO Ha 3aceaHuy Kapeapblpu3nIecKOil XUMUH,
MPOTOKOIT Ne OT « » 20 T.

3aBeayromuit kKadeapoit B.M. Muxansuyk
IIpenonaBarens H.N. benas




CoNoOA~WNE

[ S
N - O

[EN
w

14.

15.

16.

17.
18.

19.

20.

21.

22.

Kputepun oneHuBaHus MO1yJbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 2
2 2
3 2
Bcezo 6

10. OBPA3ELl DK3AMEHALIMOHHOI'O BUJIETA

Teopemuueckue 60npocol K IK3AMEHY
[TpuHIUIIBI, TOJIOKEHHBIC B OCHOBY HHTMOMPOBAHHUS IICTTHBIX PEAKIIUH.
[TorsiTrie 06 MHTHOUTOPE OKUCIICHUS, AHTUOKCUIAHTE, CTAOMITH3aTOPE.
KuHeTnyeckue XapakTepUCTUKA HHIHOUTOPOB LEITHBIX PEAKIIHH.
KI/IHGTH‘IGCK&?[ KJIaCCI/I(i)I/IKaIII/ISI I/IHFI/I6I/ITOpOB OKHCJICHUA.
KuHeTnyeckas XxapakTepHCTHKA aKIENTOPOB AJIKHIBHBIX PaJUKaIOB.
Kunerndeckas XxapakTepHCTHKA pa3pyIIATENCH THIPOIIEPOKCHIOB.
KuHerndeckas xapakTepHUCTHKA J€3aKTHBATOPOB METAILIIOB ITIEPEMEHHOM BAJICHTHOCTH.
Kunernueckast xapakTepUCTHKAa HHTHOUTOPOB KOMOMHHPOBAHHOTO JICHCTBUSI.
SIBnenue cunepruzma. CHHEprudecKrue CMECH.

. MTHruOuTOpPHI paguKaibHbBIX MPOLECCOB OJTHOKPATHOTO M MHOTOKPATHOTO JICHCTBHSL.
. EMkocTs, cuna u 3¢ pekTHBHOCTS HHTHOUTOPOB OKUCIICHHUSI.
. Topmoxkenne oxucieHus: (eHomamMum ¥ apOMATHYECKMMHM AaMHHAMH -  aKIENTOpaMH

nepoKcUpaauKan (MeXaHu3M UHTHOUPOBAHHUS).

. Bimsane xuMmudeckoin u QJICKTPOHHOI'O0 CTPOCHHA AHTHOKCHJAHTA Ha €ro pPCaKuWOHHYIO

CHOCOOHOCTh B PEAaKLUUH OKHUCIeHHs M Ha 3(p¢eKTUBHOCTh JeicTBus. IIpodHocTh cBs3eit
PEaKIMOHHBIX LICHTPOB.

[TepexogHoe cocTosiHUE peakuuu (EHOJIOB (AaMHHOB) C TEpOKCHpaJHMKalaMH, SHEprHs
AKTUBAIIMKU pC€aKIU U BJIUAHHUEC HAa HEC PA3JINYHBIX q)aKTOpOB.

Peakiun (peHOKCUIBHUX paJMKallOB U KOHEUHBIE MPOIYKTHI NMPEBPAIIEHUS HHTUOUTOPOB U MX
pOJIb B MHTMOMPOBAHHAS OKUCIICHUH.

Peakuyu HENpoAYKTHBHOIO pacxof0BaHUs (DEHOJIOB C TUAPONEPEKUCSIMH U MOJEKYISPHBIM
KHCIIOPOJIOM.

OO61mas cxemMa HHIMOMPOBAHHOTO OKHUCIIEHUS YIIIEBOJOPOJIOB B MPUCYTCTBUM (DEHOIIOB.
XVWMHYECKHME METOABl M3MEPEHUs KOHCTAaHT CKOPOCTEH pEakLUUU aHTHOKCHIAHTOB CO
CBO60}1HBIMI/I pagvKaiaMu, UX JOCTOMHCTBA U HEJOCTATKH, o0macTu IMPUMCHCHUA.
["a30BOIIOMOMETPUUECKHE METOJIBI U3MEPEHHS KOHCTAHT CKOPOCTEN peaklMy aHTHOKCUAAHTOB
CcO CBO60)IHI)IMI/I pagukaiaMu, X TOCTOMHCTBA, HEAOCTATKHU U o0JacTu IIPUMCHCHUA.
XEeMUITIOMUHECIIEHTHBIE METOBI N3MEPEHUS KOHCTAHT CKOPOCTEN peaKIIMM aHTUOKCUAAHTOB CO
CBO60}1HBIMI/I pagvkaiaMu, uX JOCTOMHCTBA, HEAOCTATKHU U o0macTu IIPUMCHCHUA.
dorokosnopuMeTpruueckue U Y D-CreKTpanbHbIE METOJbl M3MEPEHHS KOHCTAHT CKOpPOCTEH
PC€aKiiun aHTHOKCUJIAHTOB CO CBO60)IHBIMI/I paaukaiaMu, WX JOCTOMHCTBA, HCAOCTATKU H
00J1aCTH IPUMEHEHHUS.

[Tomstporpaduaeckue MeToAbl U3MEPEHHS] KOHCTAHT CKOPOCTEH pEaKIi aHTHOKCHUIAHTOB CO
CBOOOJTHBIMH paJIMKalaMH, UX JOCTOMHCTBA, HEAOCTATKU U 00J1aCTH IPUMEHEHHUSL.
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BUJIET Nel

1. TlpuHUMIBL, TOJIOXKEHHBIC B OCHOBY HHTMOMPOBAHHUS LIETIHBIX PEaKIHil.

2. Kunermueckas xapakTepUCTHKA MHTHOUTOPOB-Pa3pyIIUTENCH THIPONEPOKCHIOB.

3. Peakuum HENpOAYKTUBHOTO pacxoJoBaHHs (PEHONOB C  TUIAPONEPEKUCIMH U
MOJIEKYJIIPHBIM KHUCTIOPOIOM.

4. XeMWIIOMMHECUEHTHBIE  METOAbl  M3MEpPEeHHs]  KOHCTaHT  CKOpPOCTEH  peakiuu
AHTHOKCHUIaHTOB CO CBOOOJHBIMH paaukaiaMu (MX JTOCTOMHCTBA, HEJOCTATKH M 00JaCcTH
NPUMEHCHHS).

YTBepKIeHO Ha 3acefanuu Kadenpsl (GU3NUECcKoil XuMuH,
pOTOKOJ Ne OT « » 20 I.
3aBenyromuii kadeapoit B.M.Muxanpuyk
[IpenonaBarens H.N. benasg
Kpumepuu oyenueanus sx3amena
Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 10
3anganue 2 10
3ananue 3 15
3ananue 4 15
Bcero 50 famioB
11. OBPA3EIl TECTOBOI'O 3AJIAHUS
12. KPUTEPUU OLNEHUBAHMUSA
Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHM bl
6 npoyecce uzyuenHus OUCUUNIUHDL
CPC
Opranu3annoHHoO-
yueouas padora JlabopaTopHble MoayabHbIH Beero
CTYyJAeHTa
padoThI KOHTPOJIb




max 10 6amtoB max 20 6amioB max 206am10B 50 6am10B
HlIxana coomeemcmeusn 64171086 HAUUOHAIbHOU UIKATlE
Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM HIKaJIe Onenka nmo
1o 100- (3x3ameH, 1uddepeHIMPOBAHHBII 3a4eT) | rOCYAapCTBEHHOMH
mKaJe 0a/LIbHOM mKaJe (3auer)
ECTS mKajje
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xoportio) 3a4TECHO
C 75-79 4 (xoporto) 324TEHO
D 70-74 3 (yOBIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (yIOBJIETBOPUTEIHHO) 3a4TECHO
2 (HeYIOBJIETBOPHUTEITHHO
FX 35-59 (neyn p . ) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOI cllauu
2 (Hey1OBJIETBOPUTEIBHO)
C BO3MOKHOCTBIO TIOBTOPHOM clladyul MpU
F 0-34 p A p HE 3aUTEHO
YCJIOBHH 00s13aTEIBHOTO Habopa
JIOTIOJTHUTEIbHBIX 0aJlIoB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O NTIPOLHECCA

JlexuroHHBIE 3aHATHUS TIPOBOJATCS B AYAUTOPUH, OCHAILIEHHOW MYJIbTUMEIUNHON TEXHUKOU U
nockoil. JlJabopaTopHble 3aHATHS MPOBOIATCA B XUMHUYECKUX JIAOOPATOPUSAX C COOTBETCTBYIOIIUM
armapaTypHbIM apKOM.

14. PEKOMEHAOBAHHAS JIUTEPATYPA

Koa-Bo Hanuumne
Ne IK3eMILIAPOB | 3JIEKTPOHHOM
HanmenoBanue
n/n B On0/1MoTEKE BEpCHUH B
JouHY 9BC
Ocnoenas numepamypa
1. Kunetnueckue  MeToabl  HCCIENOBaHHs:  y4eOHO- | OJEKTpOH- +
METOAMYECKOe NocoOMe Nisl CTYIEHTOB HAlpaBJECHHUs | HBIM pecypc




noarotoBku 04.04.01 Xumus [DnekTpoHHBIA pecypc]| /
H.WU. benas. — Honenk: JlouHY, 2020. — 105 c.

2. JlaGopaTopHbIii MPAKTUKYM 1O XUMHUYECKON KUHETUKE U
karanu3ly: yueoHoe nmocobue / H. U. benas, A. B. benbii,
JI. M. Ilponsko., T. b. Iomumyk. — Joueuk: 'OY BIIO
«douHY», 2018. — 137 c.

3. JlaGopaTopHbie pabOThI 110 HU3UIECKON XUMUH (pa3en
anekTpoxumus): yuebnoe nocodue / H.U. benas, A.B. DNEKTPOHHBIH
benbiid, I'.A. Tuxonosa, B.1. Koxoxkaps — Jonenk: [OY pecypc

BIIO «/lonHY», 2020. — 150 c.

4, CTaTHCTHYHI METOIH B XiMi: TIAPYIHUK IS CTYJCHTIB 21 +
XIMIYHHMX CIIELiaJbHOCTEN BUINMX HAaBYAIBHUX 3aKIaiiB /
O.B. Imenko, B.M. Muxansuyk, H.I. bina Ta i1, —
Houensk: JlorHY, 2012. — 505 c. / Cratuctudeckue
METO/IbI B XUMUH JIJISl CTYICHTOB XUMHUYECKUX
CIEIMAILHOCTEH BBICIINX y4eOHBIX 3aBenenuii / O.B.
Nmenko, B.M. Muxanbuyk, H.W. benas u np. — Jloneuk:
HouHY, 2012. — 505 c.

ﬂonwmumeﬂbuaﬂ Jaumepamypa

S. @duznyeckass XuMus: ydeOHoe 1ocoOue, 3JIEeKTPOHHOE
U3JJaHUEe CeTeBOro pacmpocrtpaHeHus / B.A. YMpuxun —
M.: «KAVY», «lo6pocseT», 2018.

DNEeKTPOHHBIN +
pecypce (Book on Lime)

6. Oduznyeckas XUMUa. XUMUYECKOE paBHOBeCHE: yueOHO- DNeKTpOH- +
METOIM9YecKoe Tocodue [ DnekTpoHHsIid pecypc] / JI.B. HBII pecypc
Hpipo, C.A. Anexcanaposa. — Tomck: Tomckuit
rocyHusepcuret, 2012. — 116 c.

15. TH®OPMAIIMOHHBIE PECYPCBbI

http://mondnr.ru/~MunuctepcTtBo  oOpa3oBanusi u Hayku JloHenkoit HapomHoit
PecniyOnuku

https://www.donippo.org/-I'OY A0  «/loHeukuit  pecrnyOJUKAHCKUHA  HHCTHTYT
JIOTIOJTHUTEILHOTO MEeIarOTUYECKOro 00pa3oBaHMs»

http://ippo-vm.at.ua/~Otaen matematuku Jlonerkoro PUJIIIO

http://resobrnadzor.ru/—Pecniybinkanckas ciay0a MO KOHTPOJIIO M Haa30py B cdepe
o0pa3oBaHUs U HAyKU

16. NIPOT'PAMMHOE OBECIIEYEHHUE

Pabouast mporpamma paccMOTpeHa U TepeyTBEpIKeHa Ha 3aceqaHuu Kadeapsl Gu3ndecKoi
XUMHH ¢ u3MeHeHusmu (6e3 usmenenwnii) Ha 2020 roz.

[Tpotokou Ne 13 ot «28» mapra 2020 r.

3aBeayromuii kadenpoit B.M. Muxanpayk
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