MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2021 .

DOuU3NKO-XUMHYECKHE METOIbl aHAJIN3A

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akpernieHa 3a xkadenpoit Xumusi, TEXHOJIOTHS U 000pyI0BaHUE XMMHYECKHUX NPOU3BOACTB

Y4eOHblil m1an 18.03.02_zaoch-n21.plx

18.03.02 Dnepro- u pecypcocOeperampiiye MpoIecchl B XHUMHYECKOW TEXHOJIOTUH,
He(PTEXUMHU ¥ OMOTEXHOJIOTHU

Kpamudukanms fakasaBp

®dopma o0ydeHus 3a04Hast

OO611ast TPyA0EMKOCTh 33ET

YacoB no yueOHOMY TIIaHy 108 Bunbl KoHTpOJS Ha Kypcax:
B TOM YHUCJIE: 3aueThl 3

ayJUTOPHBIE 3aHATHUS 18
caMocCTOsITebHAs paboTa 90

Pacnpe;[e.lleHne YacoB JUCHHUIIVIMHBI IO KypcaM

Kypce 3
Hroro
Bun 3anartuii VII | PII

Jlexuu 4 4 4
JlaboparopHbie 8 8 8 8
IIpakTuyeckue 6 6 6
B tom uucne uHT. 18 |18 |18 [18
Uroro ayn. 18 |18 [18 |18
KonrakTHas paborta 18 |18 |18 |18
Cawm. pabota 90 (90 |90 |90
HUroro 108 | 108 | 108 | 108




IIporpammy coctaBuin(u):
K.X.H., Ooyenm, Kpynuna I'.M.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl
XuMus, TEXHOJOTHsl H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

IIpoTokom or 2021r. Ne
Cpoxk aevictBus porpammsl: 2021-2025 yu.r.
3aB. kadenpoit 1.x.H.,nmpodeccop kadenpsr BXTO Byros .M.

Pabouas mporpamMMa JUCIIUIIIIHHEL

DU3NKO-XUMHYECKHE METObI aHAJIN3a

paspabotana B coorBercTBuu ¢ ®I'OC BO:

®denepalbHbIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBICILET0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABJICHUIO ITOTOTOBKH
18.03.02 DHepro- u pecypcocOeperaroime nporecchbl B XUMAYECKOH TEXHOIOTHH, HeTEXUMUKM U ONOTEXHOJIOTHH (TIpUKa3
Muno6pHayku Poccnu ot 07.08.2020 1. Ne 923)

COCTaBJICHA HA OCHOBaHUH y‘{€6HOFO IJ1aHa:

18.03.02 DHepro- u pecypcocoeperaromiye mporecchl B XUMUIECKOH TEXHOIOTHH, HEPTEXHUMUU U OMOTEXHOJIOTHH
YIBEPKACHHOIO YUEHBIM COBETOM By3a oT 26.05.2021 nporoxon Ne 10.

Pabouas nmporpamMmMa ogo0peHa y4eHBIM COBETOM (aKylbTeTa

[Iporokonm or 2021 1. No

Cpok peiictBus nporpammsl: 2021-2025 yu.r.
Hexan dakynbrera



BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceqaHuu Kadeapol

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

[Ipotokom or 2022r. Ne
3aB. kadeapoii 1.X.H.,mpodeccop kapeapsl BXTO byros .M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucroauenus B 2023-2024 yueObHoOM roay Ha 3acegaHuu kadeapol

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokom ot 2023 . Ne
3aB. xadenpoit a.x.H.,mpodeccop kadeapst BXTO byros I'.M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucroauenus B 2024-2025 yueOHoOM roay Ha 3acegaHuu Kadeapol
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

ITIpotokom or 2024r. Ne
3aB. xadenpoii 1.x.H.,mpodeccop kadeapst BXTO Bbyros I'.M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma mepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucrojaueHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapbl

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIpotokom ot 2025r. Ne
3aB. xadenpoit a.x.H.,mpodeccop kadeapst BXTO byros I'.M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

}II/ICHI/IHHI/IHa HampaBJI€Ha Ha OCBOCHHUC CTYACHTAMU TCOPETUYCCKNX OCHOB PA3JINMYHBIX aHAJIUTUYICCKUX U CI)I/I?)I/IKO-
XUMHUYECKUX METOAOB U X NPUMCEHEHUEC JI1 PEHICHNUA KOHKPETHBIX TEXHOJOI'MYCCKUX 3a/1aY, ITIPUMEHCHUE 3TUX METO0B

B IMTPOBCACHHUH HAyYHbIX HUCCIIE0BaHMIA.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT:

b1.O

21

TpeGoBaHus K NpeIBAPUTEILHON MOATOTOBKE 00y4aI0LIerocsi:

2.1.1

OO61mas 1 HeopraHUYeCKast XHMUS

2.1.2

Opranuueckasi XUMUs

2.13

AHanutnueckass XUMHS

2.14

duznyeckas XUMHS

2.2

)_II/ICHI/IH.]'IHHBI U MPAKTHKH, 1JId KOTOPBIX OCBOCHHE JTAHHOM JUCUMILJIMHBI (MOI[y.]'Iﬂ) HeOﬁXO}II/lMO KaKk

npeanecTByLIee:

221

OCHOBBI HaYYHBIX HUCCIEI0BaHMUI

222

OO01ast XuMHYECKast TEXHOJIOTHS

223

ITpoeKTHPOBAHKE IHEPTO- K PECYPCOCOSPEratoNIiX IIPOLECCOB H IIPOM3BOACTB

3. KOMIIETEHLIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHWS ANCLUTLINHEI
(MOZY.JIA)

OIIK-2.1: leMoHCTpHpYeT NOHUMAaHHE NPodecCHOHATLHOH 00J1aCTH U FOTOB OCYLIECTBJIATh OTAe/IbHbIe BHIbI
HCCIeI0BAHNI B PAMKAX IOCTABJICHHBIX 32124 M 0pOPMIIATE Pe3yJbTaThl 110 32JaHHBIM NIapaMeTpaM

OIIK-2.2: Biaaneer HaBbIKaMHU BbINOJHEHHS BCIIOMOraTeIbHbIX Pa0oT MPU NMPOBeIEHUU HAYYHBIX HCCIIET0BAHMI 1O
CTAaHIAPTHBIM METOAUKAM

OIIK-2.3: BeiOupaer TexHHYeCKHE CPECTBA M METO/AbI HCNbITaHUI (M3 Ha0opa MMeIMXCs) VIS pellleHus 3a1a4

npodeccCHOHAILHOI 1eATeILHOCTH

B pe3yjibTaTe OCBOCHUA TUCHUIIJINHBI oﬁyqalomnﬁm JOJIKECH

3.1 |3nars:
3.1.1 | morMMaHue IPohecCHOHATBHON 00JIaCTH ¥ TOTOB OCYIIECTBIISATH OTACNBHBIE BUABI HCCIEIOBAHMIT B paMKax
MOCTABICHHBIX 3a/1a4 ¥ O(YOPMIITH PE3yNIbTATHI 110 33JaHHBIM apaMeTpaM
3.2 | Ymerh:
3.2.1 | BBITOTHATH BCIIOMOTATEIbHBIEC paOOTHI IPH IIPOBEACHUH HAYIHBIX UCCICIOBAHUI MO CTAaHIAPTHBIM METOANKAM
3.3 | Biagers:
3.3.1 | Berbmpats TeXHHUYECKHE CPEICTBA U METOABI UCIIBITaHMH (113 Habopa UMEIOMNXCS) AV PEeIIeHIs 33129
poeCCHOHATBHON JesITETbHOCTH
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOAYJIS)
Kon HaumenoBanue pazaenoB u tem /Bug | Cemectp / | Hacos | Komneren- | Jlureparypa | MuTpe | Ilpumeuanue
3aHATHSA 3aHATHSA/ Kype 1070 PaKT.
Paszgen 1. Begenune
1.1 Bsepnenue. Llenu u 3agauu Kypca 3 0,25 OIIK-2.1 JJ1.3 0,25
OXMA. 0CcOOCHHOCTH M 00JIaCTH J1.5J712.2
npuMeHeHuss ®DXMA, ux kpartkas J2.4J12.5
xapaxrepuctuka. OCHOBHBIC TPHUEMEI, 01323334

ucnoiab3yemble B OXMA.
Kraccudukanus metonos B
OXMA. /Jlex/

Pazpen 2. DnekTpoxumMmuyecKue
METOAbI AHAJIH3A.




2.1 DAEKTPOXUMUYECKHE METOIbI aHATTN3a 0,25 OIIK-2.1 JI1.1J11.3 0,25
(KOHIYKTOMETpHUS, TOTEHIIMOMETPHS, JI.5J12.1
BOJIETaMIIEPMETPHUS, KYJIOHOMETPHS, J22J12.3
JIEKTPOTPABUMETPHS). 2.4
Konaykromerpuyeckuii METo/1 aHaIU3a. 215253 54
VY nenbHas U 5KBUBAJICHTHAs 35
3NEKTPOIPOBOAHOCTb. 3akoH Konbpayima.

Cxema Kombpaymra. [Tpsmas
KOHAYKTOMETPHUS U METOJ
KOHJIYKTOMETPHYECKOTO THUTPOBAHUSL.
/JTex/

2.2 KonTtponsnas pabora. 15 OIIK-2.1 JI1.3 JI1.5 0
"DIIEKTPOXUMHUIECKHE METOIbI OIIK-2.2 JI1.6
ananmza /Cp/ OIIK-2.3 J1.7J712.2

J12.3
J12.4J13.1
JI3.2
2132253 54
25
Paznen 3. IlorenunomMerpuyeckuii
MeTOo/ aHAJIU3A.

3.1 IToTeHuMOMeTpUYECKUI METO/ aHAIH3a 0,45 OIIK-2.1 J1.2J11.3 0,45
TeopeTnueckue OCHOBBI METO/A. THIIBI JI1.5712.2
NIEKTPOJOB. DIEKTPOIHBIA MOTEeHIHAI. 2.4
MHauKaTOpHBIC AIEKTPOABI U AJICKTPOJIbI D152 53 54
cpaBHEHHUS (BOJOPOAHBIN, KAJIOMEJIbHBIH,
xnopcepeopstHeiit M3meperne 9/1C
KOMIIEHCAIIUOHHBIM U
HEKOMIIEHCALIMOHHBIM METOIOM. DJIEMEHT
Becrona. MnauxaropHsle anekTpoast pH
-metpud. [IpsMasi moTeHIHOMETpUS U
MIOTEHIIOMETPHUECKOE TUTPOBAHHUE II0
PeaKIVsIM HEUTpaTH3aIiy, OKACIICHHSI-

BOCCTaHOBJICHHUSI, OCKICHUS,
KOMILIeKcooOpa3oBaHus. Y CTPOHCTBO
puOOPOB AJIS IPOBEIECHUS
MTOTEHITHOMETPHYECKOTO aHAJIH3A.
[IpakTuyeckoe MpUMEHEHHS METOIa
noTeHIromMeTpud. /JIek/

3.2 KontponpHas pabora 25 OIIK-2.1 JI1.5 0
DNEKTPOXUMHUUECKUE METOIbI OIIK-2.2 JI1.7J12.2
ananusa /Cp/ OIIK-2.3 J12.4 J12.5

222435
Pa3nen 4. [loasiporpadguyeckuii MeTox
aHaJam3a.

4.1 Ionsporpaduyeckuii MeTon aHaIH3A. 0,25 OIIK-2.1 JI1.5J12.2 0,25
TeopeTnueckrue OCHOBBI METO1A: 2.4
KOHIIEHTPALIMOHHASI U AJIEKTPOIHAS D192 323 54

noJisipu3anysi, ypapuenue MnpkoBuya.
PryrHblil KanenbHbIH 35ekTpoa. Cxema
nossiporpaduueckoit yCTaHOBKH.
KadecTBEeHHBIN U KOTMYECTBEHHBII
moJsiporpadudecKkuii  aHaIH3.
AMIEpOMETpUYECKOE TUTPOBAHUE.
[Mpumenenne nonsiporpadun st
aHaIu3a OPraHM4eCKUX COEIMHEHNH U
BMC. /Jlex/

Paszpen 5. PA3JEJI 5.
DeKTPOrpaBUMETPUYECKUA METO/T
aHAIN32 U KYJIOHOMETPHSI.




5.1

ONeKTporpaBUMETPHUYECKUI METOA
aHaJM3a U KyITOHOMETPHSL.
TeopeTnueckue OCHOBBI METOJ1a: 3aKOHBI
@apages, BEIXOA MO TOKY, HOTECHIHAIEI
pa3NoXKEHHUs. U NepeHaNpsKEeHUs.
CxeMbl yCTaHOBKU ISt
3JIEKTPOrpaBUMETPUYECKOTO AHAIN3A.
KynonoMmerpudeckuii METO aHaIM3a.
Bubl Ky10HOMETPOB.
Kynonomerpudeckoe TUTpOBaHUE IIPU
IIOCTOSIHHOM IIOTEHIIMANe U MIOCTOSHHOM
cuie Toka. [TpakTuyeckoe mpuMeHeHUE
Metona. /Jlex/

0,5

OIIK-2.1

JI1.5J12.2
2.4
0510520354

0,5

Paznen 6. PA3JIEJI 6. OnTnyeckue
MeTOAbI aHAJIU3A.

6.1

Onruueckre METOABI aHAIN3A.
OMUCCHOHHBIN CHEKTPAIbHBIN aHAIN3.
AToMHBIE crieKTpbl. OCHOBHBIE
XapaKTEPUCTUKH HIEKTPOMArHUTHOTO
n3TydeHust. IcTOYHUKYN BO30YKICHUS
CMEKTPOB, TUCIHEPIUPYIOIIUE DIEMEHTHI,
MIPUEMHHUKH cBeTa. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN aHAIIN3 C TIOMOIILIO
SMHCCHOHHBIX CIEKTPOB. /JIek/

0,25

OIIK-2.1

1.4
J1.5J12.1
J2.2J12.3
J12.4 JI2.5

0203232435

0,25

Pa3nen 7. Pa3nen 8. AncopOunonnas
CIEKTPOCKOMHUSI.

7.1

AncopOIOHHAs CIIEKTPOCKOMHS.
Knaccudurkarms metonos
a7cOpOLIMOHHOM CIEKTPOCKOIHH.
OCHOBHBIE 3aKOHBI CBETOTIOTIIOIICHUSI.
3axons! bepa, Jlambepra — byrepa n
Jlambepra — byrepa — Bepa. OTkiioneHus
ot 3akoHOB JlamGepra — Byrepa — bepa.
MomsapHslit ko3 dureHT
CBETOIOTJIOMICHNS, (PU3MIECKUH CMBICT.
3aBUCHMOCTH MOJIIPHOTO KOA(PHUIIEHTA
CBETOITOTJIONICHUS OT IPHPOIEI
BEIIIECTBA, OT JUIMHBI BONHBI 1 pH —
pactBopa.

DoTo3¢hGEKT ero pasHOBHIHOCTH.
3akoHbI (HOTOTOKA: 3aKOH DUHINTEHHA H
CroneroBa. BakyymHbIe (JOTO3TEMEHTHL.
YcTpoiicTBO U XapaKTepucTUKa
CEIICHOBOTO (DOTORIICMEHTA, KHCIIOPOIHO-
I[E3EBOTO M CYPHMSHO-IIC3HEBOTO
¢oroanemenToB. OOmas 1 crieKTpaabHas
YYBCTBUTEIBEHOCTE (POTORIICMEHTOB.
OCHOBHBIE METO/BI (POTOMETPHIECKUX
n3MepeHnii (MeTox CTaHAaPTHBIX
pPacTBOPOB, METOJ] KATUOPOBOYHOTO
rpaduka, MeToJ] 100aBOK, METOI
mudpepeHInaTbHON HOTOMETPHN).
PedpaxromeTpust, pUHIMIT METOA.
3aKOHBI IPEJIOMJICHUS CBETA.
AOGCONIOTHBIN ¥ OTHOCHTEITbHBIN
IoKasaTenb npesoMieHus. [lomHoe
BHYTpEHHEE OTpaKE€HHE. 3aBHCUMOCTh
1I0Ka3aTessl IPEJOMIICHUS OT pa3IMYHbIX
(akropoB. Jlucnepcust cBeTa u

croco0s! /JIex/

0,35

OIIK-2.1

J1.3
J1.5]12.2
2.4
21092

0,35

7.2

JlaGopartopnas pabora Ne 6.
OrnpeneneHue yaeqbHOM U MOJIAPHOU
pedpakiuu pacTBOPEHHOTO
BernecTna. /J1ab/

OIIK-2.1
OIIK-2.2
OIIK-2.3

J1.3 J11.5
JI1.6
JI1.8J12.1
J2.2 J12.5
92




73 Jlaboparopnas pabora Ne 7. IIpoBepka 4 OIIK-2.1 JI1.3 JI1.5 4

3akoHa byrepa-Jlambepra-bepa. /J1a6/ OIIK-2.2 JI1.6J12.1
OIIK-2.3 J2.2J12.4

J2.5

22

7.4 KonTposnbHas padora Onruueckue 25 OIIK-2.1 JI.1J11.3 0

MeTosl ananmm3a /Cp/ OIIK-2.2 J1.5
OIIK-2.3 J1.7J12.1
J2.27J12.3
2.4
JI2.5J13.1
J3.2
222435
Pa3nen 8. Hedenomerpus u
TypOoaumeTpus.

8.1 Hegenomerpus u TypOoauMeTpus. 0,1 OIIK-2.1 JI1.1J11.4 0,1
CyIIHOCTh METONIOB, MX MPHMEHEHHE B JI1.5J12.1
AHAIIMUTUYCCKON MPAKTHKE, B T.4. B J22712.3
xumun BMC u 17151 perieHust HeKOTOPhIX J2.4J12.5
9KOJOTUYECKHX mpobnem. /JIex/ 31323354

25
Paznen 9. Pedpakromerpus

9.1 PedpaxromeTpust, pUHIMIT METOA. 0,5 OIIK-2.1 J1.3J11.4 0,5
3aKOHBI IPETOMJICHHSI CBETA. JI.5
AOGCONIOTHBIN ¥ OTHOCHTEITLHBIN JI1.8J12.1
nokasarenb npeiaomienus. [lonxoe J2.2J12.3
BHYTpPEHHEE OTpaK€HHE. 3aBHCHUMOCTh 2.4
110Ka3aTessl IPEJOMIIEHUS OT pa3IUYHbIX JI2.5J13.2
(axTopos. JJucnepcus cBera U criocoOs! 02232435
ee BoIpaxkeHus. [lonspuzyemoctsb
TOJIIPHBIX U HEMOJISPHBIX MOJIEKYIL.

VYaensHas U MOJISIpHAsT pepaKIHs.
Croco6sI pacdeTa MOIAPHON pedpakiyu.
MonsipHas pedpakuus Kak METOJ
YCTaHOBJIEHUS IPHUPOJIHI OPTaHMYECKAX
coenuHeHN. PedpakTomerpuaeckuit
aHaIu3 OJHO-, ABYX- U
TPEXKOMITOHEHTHBIX CHUCTEM. ANaparypa
pedpakToOMeTpIIECKOT0 METOIa aHAIHN3a
IIpusma Amuun. ¥YcTpoicTBO
pedpakTomeTpa Tuna A60e.
XapaKTepHuCTHKa U 00JIACTh TPUMEHECHUS
Mertona.Jleknus -npesentanust. /JIex/
Pasgen 10. IonsipumerpuyecKkui
MeTOo/l aHAJIU3A.

10.1 TTonsipumeTpuyecKuii METO aHaIK3a. 0,05 OIIK-2.1 JI1.4 0,05
TeopeTnueckre OCHOBBI METOJIA. JI1.5712.2
OnTryecku akTUBHBIE BELIECTBA. J2.3J12.4
[Tony4enue MIOCKOMONIIPU30BAHHOTO 21223324
ceera. [Ipusma Hukomns, yctpoiicTBo
MTOJSIPIMETPOB. XapaKTePHUCTHKA H
o0macTh mpuMeHeHus meroaa. /Jlex/

Paszgen 11. JIloMUHHCLHEHTHBII MeTO/
aHaJM3a.

11.1 JIFOMHHHUCIICHTHBIN METOJI aHAJIH3a. 0,05 OIIK-2.1 JI1.5J12.1 0,05
CymHocts MeTonia. Brixon J2.2712.3
JIOMUHUCHEHIMU. Tymenue J12.4
JrOMHHHUCICHIIMH. O0IacTh TPUMEHEHUS D1 D3 D4 35

JIIOMMHHUCLIEHTHOT'O aHaju3a. Y CTpOHCTBO
U IpUHIMI paboTsl Giyopometpa. /Jlex/

Paznen 12. Meroasl pa3fenenns:




12.1 Mertoas! pa3aeneHus: DKCTPaKIH. 0,25 OIIK-2.1 JI1.4 0,25
3aKoH pacnpezesieHUs BEIEeCTBa MEXLY JI1.5J12.1
JIBYMSI HECMEIINBAIOIIUMUCS J12.2J12.3
pactBoputensamu. KoindecTBeHHbIE J2.4J12.5
XapaKTePUCTUKHU METO/1a SKCTPAKIH 232435
OCHOBHBIE KOJIMYECTBEHHbBIE
XapaKTEePUCTUKHU SKCTPAKIINH.

[IpuMeHeHne SKCTPaKIUU ATt
HCCIIEI0BAHUS TOJTMMEPHBIX
cucreM. /Jlex/

Paznen 13. Xpomartorpadguueckui
METO/l AaHAIN3A.

13.1 XpomaTorpadudecKuii METO aHaIH3A. 0,25 OIIK-2.1 JI1.5J12.2 0,25
Knaccudukarus MeTo108 J12.3J12.4
xpomarorpadun. Xpomarorpapudeckuit 21092
muK. OCHOBHBIE y37BI
XpomarorpaduueKux ycTaHOBOK. THITBI
neTekTopoB. KauecTBeHHBIN U
KOJIMYECTBEHHBIH XpOMaTOrpadyuaecKuit
aHanu3. TepMuueckuil aHaIu3.

Tepmorpadus, TepMOrpaBUMETPHS,

1 dhepeHnInaTBHBIN, TePMUIECKIN

apamm3. /Jlex/

13.2 Pedepar /Cp/ 25 OIIK-2.1 JI1.3 JI1.5 0
JI1.8J12.2
J2.3712.4
J2.5
21223324
35
13.3 DNEKTPOXUMHUUECKHUE U ONITUYECKHIE 6 OIIK-2.1 J1.2J11.3 6
MeTtos! ananm3a /IIp/ OIIK-2.2 J1.5
OIIK-2.3 J1.7J712.2
2.4
JI2.5J13.1
J3.2
2122
Pa3nen 14. Tepmuyeckuii anaans.

14.1 Tepmuueckuii ananu3s. Tepmorpadus, 0,25 OIIK-2.1 JI.5J12.1 0,25
TEPMOTPaBUMETPHS, J22712.3
nuddepeHnnaTbHBIA, TepMUYECKIH 2.4
ananus. [lepuBarorpadus. [Ipaktuaeckoe 020323324 35
MIPUMEHEHNUE TEPMUYECKUX METOIOB
aHaNM3a U M3ydeHNs PU3NIECKUX U
XMMHUYECKHX Iponeccos. IIpruMenenne
TepMorpaduu B XUMHUU U (HU3HUKE
BMC.JIekuus-npeseHranus. /Jlex/

Pazgen 15. O630p coBpeMeHHBbIX
(pu3nyeckuxX MeTOAOB aHAIH3A

15.1 0030p COBpEMEHHBIX (PU3HIECKUX 0,25 OIIK-2.1 J1.3J11.4 0,25
METOIOB aHanu3a. Jlekuus JI1.5J12.1
npe3eHTanys. /JIex/ J2.2J12.3

2.4
020235435
15.2 /3auét/ 0 OIIK-2.1 JI1.3J11.4 0
OIIK-2.2 JI1.5JI1.6
OIIK-2.3 J1.7
JI1.8J12.2
J12.4 J12.5
D132 24

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. KoHTpoO/IbHBIE BONIPOCHI H 3aIaHUSI

Bomnpocs! 11 3auera.
1. Beenenue. Llenu u 3amaun kypca ananutudyeckoil xumuun 1 @XMA. OcobeHHocTH, 001acTh IPUMEHEHHS, KpaTKas




XapakTepucTuka u knaccudpuxanust Mmeronos GDXMA.

2. AncopbuuonHas crnekrpockonus. OCHOBHbIE 3aKOHBI cBeTonornomeHus. dororok. 3akoHsl poToToKa. DOTOIIEMEHTHI.
KadecTBeHHBIH 1 KOJMMYECTBCHHBIH aHAJIN3 B aICOPOIIMOHHON CIEKTPOCKOIIHH.

3. 3akonsl JlambepTa — Byrepa — bepa. Otknonenus ot 3akoHoB JlambGepTta — Byrepa — Bepa. YcTpoiicTBO 0qHOKaHAIBHOTO
OOKa (KOK - 2).

4. YerpoiictBo asyxkaHaibHOro ®@OKa (OOK — M). [IpuHIun onTuyeckoil KOMIIEHCAIUH.

5. AncopOIoHHas CHEKTPOCKOMHA. Y CTPOMCTBO M XapaKTEPUCTHKA CIIEKTPO(POTOMETpa (MCTOUYHUKH CBETA, THCIEPTraTOpPHI
cBeTa, IPUEMHUKH cBeTa). [IpakTuueckoe mpuMeHeHHe aJcOPOIMOHHON CIIEKTPOCKONUH.

6. AncopOIroHHast CIEKTpOCKomus. 3akoHbl GoToToKa, poTodadgdekT. PazHoBHUAHOCTH (PoTOIhDEKTa. YCTPOHCTBO H
XapaKTEePUCTHKA CEJICHOBOTO (DOTOIIEMEHTA.

7. AncopOIoHHas ceKTpocKonus. 3akoHbI (OoToTOKa, hoTodaddert. PazHOBHAHOCTH (PoTO3DhDeKTa. YCTpoiicTBO
XapaKTePUCTUKA KHCIOPOJHO-I[E3UEBOT0 (POTOITEMEHTA.

8. AJCOpOIIMOHHAs CIEKTPOCKONUs. 3aKoHbI (oToTOKa, hoToaddekr. PasHoBuaHocTH PoTodPdekTa. YcTpoitcTBO 1
XapaKTEePUCTHKA CypPbMSIHO-I[E3HEeBOTO (hOTORIIEMEHTA.

9. MonsipHslit K03()(HUIUEHT CBETONOTTOIEHHUS, (PU3MUECKUI CMBICI. 3aBUCHUMOCTb MOJISIPHOTO K03 (dunuenra
CBETOMNOIJIAIEHNS OT IPUPO/IBI BELIECTBA.

10. MomsipHBIH K03 (HUIMEHT CBETONOTIOMEHNS, (HU3MIECKAI CMBICT. 3aBUCHMOCTD MOJIIPHOTO K03 (dunneHTa
CBETOIIOMJIOLICHNS OT JUIMHBI BOJIHBI ¥ pH — pacTBopa.

11. Peppaxromerpus. CymHocTs MeToa. 3aKOHBI peoMileHust cBeTa. [Ipuzma AMuun. Y cTpoiicTBO pedpakTomMeTpa THIA
A060e. XapakTepucTika 1 00J1aCTh TPUMEHEHUS METO/IA.

12. Pedpaxromerpus. CymHocTs MeTona. MomsipHas pedpaknns Kak METOJ YyCTaHOBIEHHUS CTPYKTYPhl OPTaHWIECKUX
coefuHEHUH. YCcTpoiicTBo pedpakTomerpa tuna Ilynsdpuxa. XapakreprcTrka U 001acTh IPHMEHEHHUS METOIA.

13. Konnykromerpus. YaenbHas 3J1eKTpONpOBOAHOCTh. OmpeneneHue nocrosiHHon cocyna. Cxema Konbpayina.

14. Konaykromerpusi. DKBUBaJIGHTHAs 3JIEKTPOIPOBOAHOCTh. 3akoH Kosbpayia.

15. Konnykromerpus. Cymuocts MeTona. 3akoH Konbpayma, cxema Konbpayma. IIpsmas KOHIYKTOMETpUS U METOJ,
KOHJIYKTOMETPHUECKOTO THTPOBAHUSL.

16. Hcnonp3oBaHne MeTOa KOHIYKTOMETPUYECKOTO TUTPOBAaHHS B KHCIOTHO-OCHOBHBIX PEaKIHAX, a TAKKE B PEAKLUIX
OCaXXIEHUS, KOMIUIEKCOOOPa30BaHNSA W OKHUCIICHNA-BOCCTAHOBIICHUSL.

17. BeicokodactoTHOe THUTpoBaHUe. OCOOCHHOCTH METO/a, €r0 XapaKTepUCTHKA. [IprIMeHeHne MeToaa KOHAYKTOMETPUU B
XUMHH ¥ XUMHUYECKOH TEXHOJIOTHH.

18. IMorenmmomerpus. CymHocTs Metona. YpasHeHne Heprera. M3mepenne 5/]C KOMIIEHCAITMOHHBIM CIIOCOOOM.
VYCTpolCTBO U XapaKTepUCTHKaA 1eMeHTa BecTona.

19. [orenmomerpus. Cymuocts MeToaa. BreiBon ypaBHenuss Hepucra. M3mepenne 3IC HEKOMIIEHCALIMOHHBIM CIIOCOOOM.
VcTpoicTBO M XapaKTEpHCTHKAa HOPMAIIbHOTO BOJOPOIHOIO MIEKTPOA.

20. INorennuomerpus. MIHOAUKATOpHBIE 3IEKTPOLI MeTOa HeTpanu3auud. CTEKISHHBINA 3JI€KTPoJ. XapaKTepUCTHKA U
00J1aCTh IPUMEHEHHS METO/Ia.

21. IMorennuomerpust. HAMKAaTOpHBIE NEKTPOIBI MeTOa HelTpanu3anuu. BogopoaHslii anexrpoa. XapakTepucTHKa U
001acTh MPUMEHEHHS METO/IA.

22. Ilorennuomerpus. MIHAUKAaTOPHBIE 3IEKTPOBI METOA HEUTpanu3auuy. XUHTUAPOHHBI  31€KTpoj. XapaKTepUCTUKA U
0051acTh MPUMEHEHHs METOIa.

23. IMotenunomerpus. CymHoOCTs METOAA. DIEKTPOIB CPAaBHEHUS. XapaKTEpPUCTHKA U 00J1aCTh IPUMEHEHUS
XJIOpCEpeOPSTHOTO 3IIEKTPOA.

24. INoTenomMeTpus, CyIIHOCTh METOAA. DIEKTPOIbI CPABHEHUS. XapaKTePUCTUKA U 001aCTh IPHUMEHEHHUS KalIOMEIbHOTO
JNEKTPOJA.

25. Onexrpoxst I, 1T u Il pona. Ypasuenne Hepuera mist anexrponos I (¢ BeBomom), 11 (¢ BeBomom) u 11T poxa.

26. IIpsiMast TOTEHIMOMETPUS U IOTCHIUOMETPUYECKOE TUTPOBAHUE 10 PEAKLUAM HeHTpanu3auuu. Tunbl KpUBBIX
TUTPOBAHUS.

27. ITpsiMast TOTEHIIMOMETPHS ¥ MOTEHIIMOMETPUYECKOE TUTPOBAHUE TI0 PEAKLUSIM OKUCIEHUSA-BOCCTAHOBIECHUS. THUIIBI
KPHUBBIX TUTPOBAHUS.

28. OneKkTporpaBUMeTpHUeCKUil MeTo aHanu3a. 3akoHbl Papajes. [ToTeHnMaNb! pa3IoXKEeHUS U NEePEeHANPSKECHHS.
XapakTepHucTHKa U 00J1aCTh IPUMEHEHUS METO/1a.

29. CxeMa yCTaHOBKH JUISL BJICKTPOTPaBUMETPHUIECKOTO METOa aHaIu3a. BHYTpeHHUI M BHEITHHUH 3JIeKTpoiu3. Brxon mo
ToKy. O0MacTs MPUMEHEHHS METOAA.

30. Kynonomerpus. CymHocTs MeTona. MeTo KylIOHOMETPHUECKOTO TUTPOBAHUS IIPU MOCTOSHHOM CHJe TOKa.

31. XapakTepucThKa 1 00J1acTh MPUMEHEHHSI METOa KYJIOHOMETPUH. MeTo]| KyJIOHOMETPHYECKOTO THTPOBAHUS MPH
MIOCTOSTHHOM ITOTEHIIHAJIE.

32. Mertons! pazaeneHus. DKCTpakuus. 3aKOH paclpefeleHNs BelecTBa MeXAy ABYMS HECMELIMBAIOIIUMUCS
pactBopuTensiMu. KomruecTBEHHbIE XapaKTEPUCTUKU METO/1a SKCTPAKLIUH.

33. Mertonbl pazaenenus. Xpomarorpadus. AncopOiusi — ocHOBa MeTona xpomatorpaduu. Kitaccudukanus Metoos
xpoMmarorpadun. AIcopOIOHHAS U pacTIpeeTuTeIbHAsS XPOMATOT padusL.

34, HonoobmenHnas xpomartorpadusi. KaTHOHUTB. AHHOHHUTHL. XapakTepUCTUKA U 00NacTh MPUMEHEHUsT METO/Ia.

3s. [onsporpaduyeckuii Mmeton ananuza. YpaBHenue MipkoBruda. Cxema mossiporpaguyeckoll yCTaHOBKH.

36. Bonbsrammepomerpust. KauecTBeHHBIH W KOJINYECTBEHHBIN MOSpOrpapUIecKHi METO| aHAIH3a.

37. IMonspumerpuyeckuil Meton aHanu3a. ONTHYIECKH aKTHBHBIE BemiecTBa. [lomydeHne MmiIocKko-MoIsIPH30BaHHOTO CBETA.
VYerpoiictBo nonspumerpa. XapakTepucTHKa U 001aCTh IPUMEHEHHs METOA.

38. IMomsporpadudeckuii MeTox aHanu3a. PTyTHO-KanempHbIA 35ekTpoa. BriBoa ypaBHeHust HepHera s pTyTHO-

KareJbHOTO 3JIEKTPOa.
39. JlromuHecieHTHBIH MeTo aHanu3a. CymHOCTh MeToa. KBaHTOBBIM U 9HEPreTHYeCKU BBIXOJ JTIOMUHECLIEHIIUH.




40.

41.

42.

43.

44,

I[epI/IBaTOFpa(i)I/IH. HpaKTI/I_“-ICCKOC NPUMCHCHHUC TCPMHUYCCKUX METOJOB aHAJIN3a AJIsI U3YUCHUSA (1)1/I3I/I‘1ICCKI/IX U XUMHYCCKHUX

JromuHecneHTHBIH MeTo aHanu3a. CymHOCTh MeToaa. TymeHune JoMuHecueHnnyu. O0macTb IpUMeHEeHUs
JFOMUAHECIICHTHOT'O aHaIn3a. Y CTPOMCTBO M IPHHIMIT pabOTHI (hIIyopoMeTpa.
IMortenmmomerpus. HAMKAaTOPHBIE MIEKTPOIBI METOIAa HEWTpaNnn3anui. XUHTUAPOHHBINA 3JIEKTPOI. XapaKTepuCTHKa 1
00J1aCTh IPUMEHEHHS METO/a.
[psiMast TOTEHIIMOMETPHSI ¥ MOTCHI[HOMETPUYECKOE TUTPOBAHUE MO PEAKLHUSIM OKUCIICHHUSA- BOCCTaHOBIEHHA. Pacuer
KPHBBIX TUTPOBaHUS. THITBI KPUBBIX THTPOBAHHS.
Ancopbmust - ocHoBa xpomarorpaduu. Knaccngpukarms metonoB xpomarorpaduu. KadecTBeHHBIH U KOTHMUECTBEHHBIN
XpoMartorpahuuecKkuil aHaIH3.
Tepmuueckuii ananu3. Tepmorpadus, TepMorpaBuMeTpus, Jud—hepeHInanTbHbIi TEPMUYCCKUN aHATH3.

TPOIIECCOB.

5.2. Tembl NMCbMEHHBIX padoT

[IpexycMoTpena KOHTpONbHAs PaboT, KOTOPask BKIIOYACT B ce0s CIEIYIONIIE TEMBI: DICKTPOXUMHIECKIE METO (B! aHAIIN3A,
Onruyeckre METOIbI aHaIKM3a 1 Hanucanue pedepara. [Ipumepnsie Tembl pedepaton:IIpakTuueckoe npumeneHrne ®XMA B

Pa3IMYHBIX 00NACTIX XMMHUU U XUMHYECKOH TexHonoruu. Mcnons3oBanne He(eIOMETPUIECKOTO METO/Ia B JUIsl aHAIN3a

KOJUTOMIHBIX cucTeM. ToHKOCIOMHas XxpoMarorpadus. CeKTpalbHbIe METOBI KOHTPOIIS COCTOSIHUS OKPY)KAIOIIEH CPeIbL.
doTomeTpuUecKuit MeTOA aHanu3a. Bee TeMsl peepaToB MpeACTaBICHB! B y4eOHO-METOIUUECKOM KOMIUIEKCE TUCIUIUINHEI U
(OoHJIE OLIEHOYHBIX CPEACTB.

5.3. ®oH1 OLIEHOYHBIX CPEICTB

PaGouas nmporpamma JUCHUITIUHBI obecrieueHa (I)OH,ZLOM OILICHOYHBIX CPEACTB

5.4. IlepeyeHb BHI0B OIIEHOYHBIX CPEICTB

HCHOJ’ILSyCMBIe d)OpMLI TEKYLICI'0 KOHTPOJIA: KOHTPOJIbHAs, COG@C@Z[OB&HI/IC; TCCTUPOBAHUE; 3a4YCT

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIUMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natenscrBo, rog | Komuu-Bo
JI1.1 | Daneesa B.U., OCHOBBI aHAJTUTHYECKOM XUMHH. 3aJa9H U BOIIPOCH: YuebHoe Mocksa: Beiciias 1
Bap6anar 10.A. noco6wue Ui By30B. 2-€ H31I., UCIP. mkouna, 2004
JI1.2 |3opuna 'anuna OnexrpoxumMus. ['anpBaHNYECKHE JIEMEHTHL: Yuel. mocodue mo Bounrorpan: 27
HBanoBHa, KypyHuna | gu3nueckoil XUMHH BoarI'TY, 2011
I'M., byroB I'' M.,
Cunbkos A.B.
J1.3 (3opunal N, JlabopaTopHBIi MPAKTHKYM 110 (PU3UKO-XUMHUIECKIM METOaM Bounrorpan: 32
Kypynuna I'M., aHanu3a Boarl'TY, 2014
Cunsbkos A.B., byros
'M.
JI1.4 | Xaxanuna T.W., AHanuTHYeCcKas XUMHUA:yIeOHUK U IPAKTUKYM IS Mocxkaa: HOpaiit, 10
Huxnuruna H.I'. NpUKIaaHoro OakanaBpuara: 3-€ U3/1.,UCIp. U JOI. 2016
JI1.5 | Eropos, B.B. u [ap.] Heopranuueckas u aHanmuTHYECKas XUMUs. AHATUTHYECKAS CII6.:JIanb, 2014 1. U3,
XUMHS. [DIEKTPOHHBINA pecypc]: yaeOHUK.-
https://e.lanbook.com/book/45926
JI1.6 |WBankuna, O. M., JlaGopaTopHBIi MPAaKTHKYM IO JUCHUILIHHE "AHATUTHYECKAs Bounrorpan: 91 U3J.
Kypynuna, I'. M. XuUMuA" U1 cTyeHToB Hampasienus 18.03.02 Duepro- u BonrI'TY, 2018
pecypcocOeperaromue mpouecchl B XUMUIECKOH TeXHOIOTUH,
HeTeXUMHHU 1 OMOTEXHOIOTHHN [ DIEeKTPOHHBI pecypc]:
yueOHoe mocobue - http://lib.volpi.ru
JI1.7 |Kypynuna, I'. M., COOpHHUK 3aJaHU AJIS1 CAMOCTOATENBHOM PadOTHI O Bomxckwuit, 2018 91 U3,
Wsankuna, O. M. nuciuiuinHaM "Ananmutudeckas XuMus'" U "dusnko-
XUMHUYECKHE METOIbl aHanu3a" [ DIeKTpOHHBIN pecypc]:
ydae6HOe nocobue - http://lib.volpi.ru
JI1.8 | Kypynuna, I'. M. PedpaxTomerpuueckuii MeTo aHanu3a [ DIeKTPOHHBIN pecypc]: Bomxckwuit, 2020 91 U3,
yueOHoe mocobue - http://lib.volpi.ru
6.1.2. JlonotHUTEIbHAS JINTEPATypa
ABTOpBI, COCTAaBUTETU 3arnaBue WznarensctBo, roa | Komnu-o
JI2.1 |®daneesa B.I., OcHOBBI aHANIUTHYECKOW XuMuHK: [IpakTHUYECKOE PYKOBOJCTBO Mocksa: Beicias 5
Illexosmosa T.H. mkoia, 2001
JI12.2 | JIamukos 1O.C. DOu3MKo-XUMHYECKHE METOIBI aHanm3a. Mzm. 5-e, Mocksa: Xumwsl, 20

nepepabOTaHHOE U AOTIOTHEHHOE

1974




ABTOPBI, COCTaBUTEIIN 3arnaBue WznarensctBo, ro | Komnd-Bo
JI2.3 | Xapurtonos O.41. Amnanutnueckas xumus. Ku. 2 Mocksa: Bricias 5
mkoia, 2005
JI2.4 |Bacunbes B.II. Ananutnueckas xumusi: B 2 kH. KH. 2. ®uznko-xumudeckue Mocksa: JIpoda, 1
METOIBI aHAMN3a. YUeOHUK JIUISl BY30B. 6-€ U3]1., CTEPCOTHIL. 2007
JI2.5 [Banosa (KombuioBa), |AHanuTHdeckas XUMHUSI U QU3UKO-XUMHYECKAC METO/BI M.: "JJamkoB u K", 3
B. I. aHa/Iu3a : IPaKTUKyM 2012
6.1.3. Meroauueckue pa3padoTku
ABTOPBI, COCTaBUTEIIN 3arnaBue WznarensctBo, ro | Komnd-Bo
JI3.1 |Kypynuna I'.M. Metoauueckue yka3aHus K IPAKTUYECKUM 3aHATHAM II0 KypCy Bomxckwuit: , 2016 91 U3J.
"DU3HKO-XMMHYECKHE METO/IbI aHAIH3a"
JI3.2 | Kypynuna, M. T. PyKOBOJICTBO K BBIMIOJHEHHIO CAMOCTOSITEIBHBIX paboT IO Bomxckuit: BIT1 371. U3,
JMUCIIATUTAHE "AHaTUTHYeCKas XUMUS U QU3NKO-XHUMUIECKUES (dwmmain)
MeTo bl aHanu3a". YacTts 2- GU3nKo-XMMUYECKUEe METOIbI BoarI'TY, 2016
aHanu3a [DIeKTPOHHBIN pecypc]: MeTOANYECKHE YKa3aHusl -
http://lib.volpi.ru/
6.2. Ilepevyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO¥ ceTu ""UHTepHeT"
D1 | cabiT 6ubnmorean BITU (pumuan) Bonrl TY: www.librury.volpi.ru;
32 | 3JEeKTPOHHBIN Y4eOHO-METOIMUCCKHUI KOMITICKC 10 qucHUILIHHE ""DH3HKO-XHMUYECKHE METOIbI aHATIH3a
"http://umkd.volpi.ru/
33 | 9BC Opaiit
94 | OBC Jlanp
35 |9BC BoarI' TY
6.3.1 Ilepeuenb MpOorpaMMHOro odecrneyeHust
7.3.1.1 | MS Windows XP
7.3.1.2 | TToanucka Microsoft Imagine Premium
7.3.1.3 | ID df8605e9-c758-42d6-a856-aec0ba9714cc4
7.3.1.4 | Cyonmuuensunonnsiii gorosop Ne Tr000150654 (monnucka Ha 2017-2018rr)
7.3.1.5 | Cyomuuensuonnstit norosop Ne KMC-193-2016 (moxmucka va 2016-20171T)
7.3.1.6 | Cyomuuensuonnsrit norosop Ne KMC-108-2015 (moxmucka rHa 2015-20161T)
7.3.1.7 | Cyomunensuonnsiid goropop Ne KMC-099-2014 (moamucka Ha 2014-2015rr)
7.3.1.8 | Cyonmunien3nonnsiid goropop Ne Tr018575 (momnucka Ha 2013-2014rr)
7.3.1.9 | MS Office 2003
7.3.1.1 | JTunensus Ne41449069 ot 25.04.2007 (6eccpounast)
0
7.3.1.1 | MS Windows XP
1
6.3.2 Ilepeuens HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | http://www.fips.ru
7.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf
7.3.2.3 | http://www.chemindustry.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUMIIJIMHBI (MOY JISI)
7.1 | ITomeweHus sl IPOBEACHUS JICKIUOHHBIX, TPAKTHUECKUX 3aHATUH YKOMIUIEKTOBAHbI
7.2 | YueOHast Mmebenb Ha 44 mocaouHbIX MecTa, pabodee Mecto mpemnonasareisi, LCD teneBuzop.
7.3 | YueOHasg mebenb Ha 48 mocaiouHbIX MeCTa, pabodee MecTo npenoaasarensi, LCD TeneBu3op, KOMIBIOTEP
7.4 | JTabopatopHbIe pabOTHI IPOBOIATCS B CIENHATFHO 000PYJOBAaHHON Ta00paTopuil (PU3UKO-XUMUIECKIX METOIOB
aHamm3a:
7.5 | YueOHast Mebenb Ha 15 mocagovyHbIX MeCT, pabouee MeCTo mpernoaaBaTens, pH-MeTp MHJUITUBOIBTMETD,
7.6 | kongykTometp, MynsrutectT KCJI-1,
7.7 | pedpakromerp NPD-454 B2M,
7.8 | cnextpodoTomeTp,
7.9 | ciektpodorometp CD-46,
7.10 | xpomatorpad JIXM,
7.11 | xpomatorpad XITM-4,




7.12 | mudposoit BomsTMetp 11 300 — 2 mt.,

7.13 | mxad BeITSDKHOM MIT-1500,

7.14 | kommsioTep Pentium TEEN,

7.15 | anextpodoTokonopumerp KOK-2,

7.16 | xpomaTomacc-criekrpometp MAICTPO 7820/5975,

7.17 | arnon-4100 pH-meTp 1abopaTopHbIix

7.18 | IloMermeHust Uit CAaMOCTOSITEIbHON paboThl 00yJIaIONINXCsl OCHAIIEHBI KOMITBIOTEPHON TEXHUKOW C BOZMO>KHOCTBIO
MOJKIFOUeHHS K ceTH "MHTepHeT" u 00ecnedeHreM TOCTyIa B AJICKTPOHHYI0 HH(OPMAIIHOHHO-00pa30BaTeIbHYIO CPEay
opranu3zaiun. Kommerorep Microlab, Mmynbtumenua-npoextop «Beng»MP620C, npunatep HPLaserJet1150.

8. METOANYECTKHE YKA3ZAHUA JJISA OBYYAIOIIUXCHA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Ba)kHBIM yCIIOBHEM YCTEHMIHOTO OCBOSHUS JUCHUIIIMHBI SIBISIETCS CO3JaHUE CTYJEHTOM CUCTEMBI ITPAaBUIBHOM OpraHu3aliiu CBOET0
TpyZa, MO3BOJISIOMIEH pactpeieNuTh yaeOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH € TpaIKOM 00pa30oBaTeIFHOTO IpoIecca.
HyXHO OCyIIeCTBIATh CAMOKOHTPOJIb, KOTOPHIH ABISIETCS HEOOXOAUMBIM YCIOBHEM YCIICITHOH yueOnl. Bee 3amanus k
HNpaKTUYECKUM 3aHATUSAM U 1aOOpaTOPHBIM paboTaM, a TaKXKe 3aJaHHs, BHIHECCHHBIE HAa CAMOCTOATENBHYIO paboTy, peKOMEHIyeTCs
BBITIOJHATH HETIOCPEICTBEHHO TOCIIE COOTBETCTBYIONIECH TEMBI JISKIIMOHHOTO Kypca, YTO CIIOCOOCTBYET JIYUIIeMy YCBOCHHIO
Martepuana, I03BOJISIET CBOEBPEMEHHO BBISIBUTh M YCTPAHUTH «IPOOETHD) B 3HAHUAX, CHCTEMAaTH3UPOBATh PaHee PO IeHHBIN
MaTtepua, Ha €ro OCHOBE NPUCTYIUTh K OBJIAJICHUIO HOBBIMH 3HAHUSMH, YMEHHUSMH U HaBBIKAMH.

Meroaudeckue ykazaHUs K JEKLIUOHHBIM 3aHITUSIM:

B Xo/1e TeKIIMOHHBIX 3aHATHI HEOOXOAMMO BECTH KOHCIIEKTHPOBaHIE yaeOHOTO MaTepraa, oopamarb BHUIMaHNE Ha
(hOopMYyNTHPOBKH, PACKPBIBAIOIIIE COAEPAKAHUE TEX WM MHBIX SBJICHHUI U IPOIECCOB, HAYYHBIE BBIBOJIBI H IPAKTHICCKUE
pexomeHaanuu. XKenaTeabHO OCTaBUTh B paOOUNX KOHCIEKTaX MO, HA KOTOPBIX JeIaTh MOMETKH U3 PEKOMEHI0BaHHON
JIATEPaTypPHI, TOTIOJHSIIONINE MaTePHa IPOCITYIIAHHON JISKIUH, a TAaKXKe TTOTIePKUBAIOIINE 0COOYIO BaYKHOCTh TEX MIJIM HHBIX
TEOPETUUECKUX MOJIOKEHUH.

Heo6xoaumo 3a1aBaTh NpenoaBaTeIio yTOUYHSIIONNE BOIPOCHI C LENbI0 YACHEHHUS TEOPETUIECKUX MOJI0KEHHH, pa3perIeHus
CIIOpHBIX cuTyaruii. llenecoobpa3sHo nopabaTbIBaTh CBOM KOHCIIEKT JICKIIUH, JIeasi B HEM COOTBETCTBYIOIIUE 3allUCH U3
JIATEpaTyphl, PEKOMEHJOBAaHHON TIpeTiojaBaTesieM U MPeayCMOTPEHHOH YyIeOHOH mporpaMMOH.

IoaroroBka kK MPaKTHYECKUM 3aHATHAM H JJaOOPaTOPHBIM paboTam:

IIpakTHueckue 3aHATHS U 1a0OpaTOpHBIE PAOOTHI MO3BOISAIOT PA3BUBATh Y CTYJJEHTOB TBOPUECKOE TEOPETHUECKOE MBIILICHHE,
YMEHHE CaMOCTOATENIFHO H3y4aTh JIUTEPATypy, aHAJIM3UPOBATh MIPAKTHKY; YIaT 4eTKO (hOPMYIHPOBATh MBICTb. HaunHaTe Ha/o ¢
M3ydeHHs] PeKOMEHJOBaHHON JTepaTypsl. HeoOX0amMOo MOMHHTE, YTO Ha JEKIIUH OOBITHO pacCMaTPHUBACTCS HE BECh MaTEepHall, a
TOJIBKO ero yacTs. OcTalbHas €eTo 4acTh BOCIIOIHSIETCS B IIPOIIECCE CAMOCTOSATENbHON paboThl. B cBs3u ¢ 3THM pabora ¢
PEKOMECHIOBAHHON JIUTEPATYpOi 00s3aTenbHa. ['0TOBSACH K IPAKTHYECKOMY 3aHSTHIO MM JJaAOOPAaTOPHOH paboTe, CTyACHT MOXKET
o0paIaTscs 3a METOMYESCKON TIOMOIIBIO K MIpeToiaBaTeto. Vs Ha KOHCYIIBTAII0, HEOOXOJMMO XOPOIIIO ITPOIyMaTh BOTIPOCHI,
KOTOpPBIC TPEOYIOT pa3bsCHEHHS.

Mertoauueckue yka3aHHs K CAaMOCTOSITENbHOM paboTe:

CamocTosiTenbHast padoTa CTy/ICHTA SBIISICTCS OCHOBHBIM CPEJCTBOM OBJIA/ICHUS yIeOHBIM MaTEPHAIOM BO BPEMsl, CBOOOHOE OT
00s13aTeNbHBIX YaeOHBIX 3aHATHH. CaMoCTOsSTeNbHAs pad0Ta CTyACHTa HaJl yCBOCHHEM y4eOHOTO MaTepHaa 1o yIeOHoH
JUCIUIIIMHE MOXET BHINOIHATECS B OMOIMOTEKe yHUBEPCUTETa, yueOHBIX KaOMHeTaX, KOMIIBIOTEPHBIX KIACCax, a TAKKe B
JOMaIIHKX yciaoBusix. ColepixkaHue caMOCTOSTENIbHON PaboThl CTYICHTA ONpEeNseTcsl yaeOHOH IporpaMMoi JUCIUILIHHBI,
METOIMYECKAMH MaTepraiaMi, 3aaHIsIMI U YKa3aHUSIMH npernofaBaTels. CaMocTosTeNbHAs paboTa B ayJUTOPHOE BPEMS MOXKET
BKITFOYATH!

1) KOHCIIEKTUpOBaHUE (COCTABJICHUE TE3UCOB) JICKIIHIA;

2) pelieHue 3a1a4;

3) paboTy co CIIPaBOYHON ¥ METOIMUECKON JINTEPATypOH;

4) BBICTYIUIEHUS C OKJIaJaMH, COOOIIEHUSIMH Ha MPAKTUYECKUX 3aHATHUIX;

5) 3aIUTy BBIOJIHEHHBIX PadoT;

6) ygacTHe B TEKyIeM OIIpoce 10 OTAETBHBIM TeMaM H3y4aeMO JUCIHIUINHEI,

7) yaactre B coOeceTOBaHUSX, JETIOBBIX (POIEBBIX) HIPaxX, JUCKYCCHAX, KPYTTBIX CTOTAX, KOH(EPCHISIX;

8) yuactue B TECTUPOBAHUH U JIp.

CamocrosTenpHas paboTa BO BHEAYJUTOPHOE BPEMsI MOXKET COCTOSTh U3:

1) moBTOpEHNE JTEKIIMOHHOTO MaTepHaa;

2) u3ydeHus yueOHOU M HAYYHOH JIUTEPATYPHI;

3) BeIZENIEHNE HanboIee CIOKHBIX U IIPOOJIEMHBIX BOIIPOCOB II0 N3y4aeMoil TeMe, OTy4eHHe Pa3bsICHEHUI U PEKOMEHAALMH 110
JTAHHBIM BOTIPOCAM C IpeTIoiaBaTesIMU KadeIphl Ha MX KOHCYIbTAINAX;

4) mpoBeieHHE CaMOKOHTPOJISI ITyT€M OTBETOB HA BOIPOCH! TEKYIET0 KOHTPOIIS 3HAHUH, PEIICHHS IPEICTaBICHHbIX B y9e0OHO-
METOANYECKUX MaTepuaiax Kadeapbl 3a/1ay, TECTOB 110 OTACIBHBIM BOIIPOCaM M3y4aeMON TEMBI;

5) HOATOTOBKY K IIPAKTHYECKHM 3aHATHSIM M JJAOOPAaTOPHBIM padoTaM;

6) pemeHns 3a7a4, BEIAAHHBIX HA IPAKTHUECKUX 3aHATUAX M Ta0OpaTOPHBIX paboTax.

B cOOTBETCTBHM ¢ METOUYECKUMH peKoMeHmarsiMu Munoopraayku P® (yrB. 8 anpens 2014 r. N AK-44/058H) B kypce
TpeAIoIaraeTcs UCIOoIb30BaTh CONNATFHO-aKTHBHBIE M Pe(IICKCUBHEIE METOIBI O0OYUCHNUS, TEXHOJIOTHH COIMOKYIBTYPHOMH
peabuIuTanuy ¢ LEeNIbI0 OKa3aHUS IOMOIIY B YCTAHOBIICHUH MOTHOLCHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C APYTUMHU CTYACHTAMH,
CO3/1aHMH KOM(OPTHOTO NCUXOJIOIMYECKOT0 KIMMaTa B cryjeHuyeckoi rpymie. [Ton6op u pazpaboTka yueOHbIX MaTeprUaioB
TIPOU3BOJIATCS C YIETOM IIPEIOCTABICHUS MaTepHalla B Pa3IMYHEIX (popMax: ayTHaIbHOW, BU3YAIbHOM, C HCIIOF30BaHHEM




CTEHUATBHBIX TEXHUIECKUX CPEACTB M MH(DOPMAIMOHHBIX CHCTEM.

®dopma npoBeseHNS ATTECTALMHN JUIS CTYJEHTOB-MHBAINI0B YCTAaHABIMBACTCS C yI€TOM MHIMBUAYAIbHBIX IICUXO(PH3NUECKUX
0COOCHHOCTEH.

®dopma MPOBEACHUS aTTECTAIUHU JUIS CTYACHTOB-MHBAIHMIOB YCTAHABIUBACTCS C YIETOM HHANBUIYATbHBIX ICHXO(U3MIECKUAX
ocobenHoctei. st crynentoB ¢ OB3 npenycmarpuBaercs 1ocTynHas Gopma MpeJocTaBleHHs 3aJaHUH OLEHOUYHBIX CPENICTB, a
HUMEHHO:

. B TI€YAaTHOM WM SIIEKTPOHHOH (hopMe (UL JINI] ¢ HapYIICHUSIMH OIIOPHO-JBUIATEIIFHOTO aIliapara);

. B TI€YaTHOM (hopMe WU 3NEKTPOHHOH! (hopMe C YBETHUSHHBIM HIPU(PTOM M KOHTPACTHOCTBIO (IJIS JIMI[ C HAPYyHICHUAMHI
cllyXa, peuH, 3peHHs);

. METOJIOM YTEHHs acCCHCTCHTOM 3aJaHus BCIyX (AJIS JIAI] C HApYIICHUSAMHE 3pCHUS).

CryneHTaM ¢ HHBAJIHIHOCTBIO YBEIMIMBACTCS BPEMs HA IIOATOTOBKY OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHL. J{JIs TAKHX CTYJCHTOB
npeaycMaTpuBaeTcs JOCTyMHas (popMa Ipe1oCTaBIeHUs] OTBETOB Ha 3aJaHUs, 8 UMEHHO:

. MUCHbMEHHO Ha Oymare Wijv HaOOpOM OTBETOB Ha KOMIIBIOTEPE (IS JIMI[ ¢ HAPYIICHUSIMH CJIyXa, pedn);

. BEIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJIH30BAHUEM YCIIYT ACCHCTEHTA (IUIS JIUI ¢ HAPYIICHHSIMHA OTIOPHO-
JIBUTATENFHOTO amnmapara);

. YCTHO (7151 JIMII C HAPYLICHUSAMH 3PEHUS, OMIOPHO-IBUraTEeIbHOIO armnapara).

HpI/I H€O6XOI[I/IMOCTI/I JJIsL 06yqa}011mxc;[ C HHBAJIMAHOCTBIO Iponeaypa OUCHUBAHUA PE3YJIbTATOB 06y‘{eHI/I$[ MOXCT MPOBOAUTHCS B
HCCKOJIBKO 3TaIlOB.




