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

2017 r.

DOuU3NKO-XUMHYECKHE METOIbl aHAJIN3A

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

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

YueOHslil 1aH 18.03.02-MODUL-zaoch-PRKL-n16.plx
Hampasnenne 18.03.02 Dnepro- u pecypcocOeperaronye Mpoueccbl B XUMHYECKOH
TEXHOJIOTHH, HeYTEXUMHIH 1 OHOTEXHOIOTHH
mpodpuns  "MamuHEI W anmapaThl XUMHYECKHX, HedTemepepadaThIBAIONINX U
He(PTEeXMMHYECKHUX MPOU3BOJICTB"

Kpamuduxarus O0akajiaBp

dopma o0yueHHs 3a04Hast

OO6mast TpyI0eMKOCTh 23ET

YacoB 1o yaeOHOMY ITaHy 72 Bupgs! koHTpoOJIA Ha Kypcax:
B TOM YHCIIE: 3a4€THI C OLICHKOH 4

AyIUTOPHEIC 3aHITUSL 8
caMoCTosATeNbHast paboTta 64

Pacnpe;[e.lleHne YacoB JUCHHUIIVIMHBI IO KypcaM

Kypc 4
Hroro
Bup 3ansrtuii VIl | PO
Jlexiun 2 12 (2 |2
JlaboparopHbie 4 |4 |4 |4
IIpakTuyeckue 2 |12 |2 |2
B ToM uncie uHT. 4 |14 |4 (4
Uroro ayn. 8 [8 |8 |8
KonrakTHas paborta 8 |8 |8 |8
Cawm. pabota 64 164 |64 |64
Uroro 72172 (72|72




IIporpammy coctaBui(n):

K.X.H., Ooyenm, Kpynuna I'.M.

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

IIpoTokom or 2017r1. Ne
Cpoxk aevictBust nporpammsr: 2017-2021 yu.r.
3aB. kadenpoit 1.x.H.,mpodeccop kapenpsr BXTO Byros I'.M.

Pabouas mporpamMMa JUCIIUIIIIHHEL

DU3NKO-XUMHYECKHE METObI aHAJIN3a

paspabotana B coorsercTBrr ¢ ®PI'OC BO:

®DenepanbHblii TOCYIapCTBEHHBINH 00pa30BaTeIbHbIN CTaHAApT BhICLIEr0 00pa30BaHMs MO HampaBieHHIO moaAroToBku 18.03.02
SHEPI'O- Y PECYPCOCBEPET AIOIIME ITPOLIECCHI B XUMUYECKOI

TEXHOJIOT U, HE@TEXNUMHNU 1 BUOTEXHOJIOT MU (ypoBens OakanaBpuara) (mpuka3 Munobpraayku Poccun ot
12.03.2015r. Ne227)

COCTaBJICHA HAa OCHOBAHHUU y‘IC6HOFO IJ1aHa:

Hamnpagsnenne 18.03.02 DHepro- u pecypcocOeperaromye mporuecchl B XUMAYECKOH TEXHOJIOTHH, He(TEXUMUHN U OMOTEXHOJIOTUHI
npodune "MaIIMHEL ¥ anmapaThl XUMUYECKHX, HedTernepepabaTIBaONMX U HEPTEXUMHIESCKUX TIPOU3BOACTB"

YIBEPKAECHHOIO YuéHbIM coBeTOM By3a 0T 30.08.2017 mpoTokoi Ne 1.
PaGouast nporpamma o100peHa yUeHBIM COBETOM (haKyiIbTeTa
IIpoTokom oT 2017r. Ne

Cpok neiictBus mporpammsl: 2017-2021 yu.r.
Jekan ¢akynprera



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

Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

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

[Ipotokom or 2018 . Ne
3aB. kadenpoii 1.X.H.,mpodeccop kapeapsl BXTO byros .M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokom ot 2019r. Ne
3as. xadenpoii 1.x.H.,mpodeccop xadeapst BXTO byros I'.M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

[Iporokom o 2020T. Ne
3aB. xaenpoit 1.x.H.,mpodeccop kadeapst BXTO Byros I'.M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma mepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

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

IIpotokom ot 2021r. Ne
3as. xadenpoit 1.x.H.,mpodeccop xkadeapst BXTO byros I'.M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

SIBIISIETCSI OCBOCHUE CTYACHTAMH TEOPETUUIECKUX OCHOB PA3JIMYHBIX AHAUTHUECKUX U (PU3UKO-XUMHUECKUX METOJIOB U MX
MIpUMEHEHUE ISl peIIeHNs] KOHKPETHBIX TEXHOIOTUYECKUX 3a]1a4, IPUMEHEHHE ITUX METOJOB P NMPOBEACHUH HAYIHBIX
HCCIICIOBAaHU.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

2.1 | TpeGoBanus K npeaBapuTeIbHON NOAT0TOBKE 00y4aI0IIerocs:

2.1.1 | O01mas 1 HeopraHuYECcKasi XUMHS

2.1.2 | Opranuyeckast XuMust

2.1.3 | AHanuTH4ecKass XuMus

2.1.4 | dusnueckas XUMHS

2.2 | JMCUMIUTHHBI ¥ MPAKTHKH, IJIs KOTOPBIX 0CBOEHHE JAHHOI TUCIUILIHHEBI (MOXY/I5) HEOOX0XNMO KaK
npeaecTByollee:

2.2.1 | O6mas XuMU4YecKass TEXHOJIOT U

2.2.2 | CnenuanbHbIe IPOLECCHl B XUMHYECKON TEXHOJIOTUH, HEPTEXUMUU 1 OHOTEXHOIOTUU

2.2.3 | Mamussl ¥ annaparsl IUIEBOT0 MPOU3BOJICTBA

2.2.4 | MammHBI ¥ anmapaTsl XHMIYECKOH TEXHOJIOTHN U He(DTeXUMUH

2.2.5 | TIpompbliieHHas! 3KOJIOTUS

3. KOMIETEHIVHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJBTATE OCBOEHWS ANCLUAIIIAHBI
(MOJYJIS)

OIIK-3:  cnoco0HOCTBIO HCII0JIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI VIS IOHUMAHMS OKPY/KAI0Lero MUPa U
SIBJICHUIi IPUPOABI

IIK-5: roroBHOCTHI0 000CHOBBIBATDH KOHKPETHBIC TEXHUYCCKUE PELHICHUS ITPU pa3pa60TKe TEXHOJOTHYIECKUX MPOLECCOB;
B]:Iﬁl/lpaTb TEXHUYECKHE CPeACTBA U TEXHOJOI'MHU, HAIPABJICHHbBIC HA MUHUMHU3AIIMI0 AHTPOIIOI'€HHOI'0 BO3/1eiliCTBHS HA

OKPY/KAIOLIYIO Cpeny

B pesynbTarte ocBOeHUS JUCHMILIMHBI 00y4aromuiics 10JKeH

3.1 (3HaTh:

3.1.1 | - OCHOBHEIE 3Tanbl KAYECTBEHHOTO ¥ KOJIMYECTBEHHOI0 XUMHYECKOTO aHalin3a,

3.1.2 | - TeopeTHUECKHE OCHOBBI M IIPUHLMITBI (PU3UKO-XMMHUIECKHX METO/IOB aHAIM3a - SIEKTPOXUMHUUECKHUX, CIIEKTPAIBHbIX,
XpoMaTorpapuuecKux;

3.1.3]- MCTOABI pasACJICHUA U KOHIICHTPUPOBAHUA BCIICCTB,

3.1.4 | - MeTOABI METPOJIOTHUECKON 00PaOOTKHU PE3yNbTATOB aHAIN3A.

3.2 | YMeTh:

3.2.1 | - IpOBOAMTH KAUE€CTBEHHBIN M KOJTMYECTBEHHBIN aHAIN3 COEANHEHHU C UCIIOIb30BaHNEM (DU3NKO-XUMUYECKAX METOOB
aHaJIn3a;

3.2.2 | - ocylIecTBIATh aHAIHU3 U MPOBOAUTE CTATUCTUIECKYIO 00paOOTKY pe3yIbTaTOB aHATUTUIECKUX ONPEAEICHU.

3.3 | Baragern:

3.3.1 [ - MeTomamMu IPOBEICHUS (PU3NKO-XUMHIECKUX H3MEPEHIH H METOJaMI KOPPEKTHOH OIEHKH MOTPEITHOCTH MPU UX
IIPOBEICHHH;

332]- METOJaMU aHaJIn3a JaHHBIX IMMOJYYEHHBIX Ha OCHOBC (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX I/I3MepeHl/Iﬁ JUTSE TPUHATHSA TEXHUYCCKUX

peLIeHu.
4. CTPYKTYPA U COAEPX KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kox HanmenoBanue pa3aesios u teM /Bux | Cemectp / | YacoB | Komneren- | Jluteparypa | Matpe | IIpumeuanue
3aHATHS 3aHATASA/ Kypc MU pPaKT.

Pasnen 1. Beenenne

1.1 Beenenue. lenu u 3amaun kypca 4 0,1 OI1IK-3 TIK- JI1.2 0,5
OXMA. 0coOCHHOCTH B 00JIaCTH 5 J1.3J12.1
npumeHeHuss ®XMA, ux kparkas JI2.3J12.5
xapaktepucTrka. OCHOBHbIC IPUEMBI, 213233 54
ucmonb3yembie B DXMA.
Knaccudukanms meTonos B
OXMA. /Jlex/




Pa3nen 2. DiekTpoxumMuyecKue
METOIbI AHAJIM3A.

2.1 DNEKTPOXUMHUYECKHE METO/IbI aHATH3a 0,15 | OIIK-3 I1IK- JI1.4 J11.2 0
(KOHYKTOMETpPHUS, TTOTEHIIMOMETPHS, 5 JI1.3J12.6
BOJIbTAMIIEPMETPUS, KYJIOHOMETPHUS, J2.1J12.2
3JICKTPOTPABUMETPHS). 2.3
Konaykromerpuyeckuii METO/ aHAIU3a. 0102202354
VY nenbHasg u 5KBUBaJICHTHAsS 35
9IEKTPONPOBOAHOCTD. 3akoH Konbpaymia.

Cxema Konbpayma. [psamas
KOHJYKTOMETPHS M METO]I
KOHAYKTOMETPHYECKOTO THUTPOBAHMUSL.
/JTex/

2.2 KonTtponbHas pabora. 15 OIIK-3 JI1.2 0
"DIIEeKTPOXUMHUIECKHE METO b JI1.3J12.1
anamm3a /Cp/ 122

JI2.3J13.2
JI3.1
31323354
25
Paznen 3. IlorenumoMeTpuyeckuii
MeTOo/ aHAJIU3A.

3.1 IToTeHuMoOMeTprUYECKUI METO/ aHATH3a 0,25 |[OIIK-3IIK-| JI1.1JI1.2 0,25
TeopeTuueckue OCHOBBI METOA. THIIBI 5 JI1.3J12.1
9EKTPOAOB. DIEKTPOIHBIA MOTEHIHA. J12.3
MHauKaTOpHBIC AIEKTPOABI U AJICKTPOJIbI 013233 34
CpaBHEHHS (BOJIOPOIHBIH, KAJIOMEIIBHBIH,
xsopcepebpstasiit M3meperne 9/1C
KOMIEHCAIIUOHHBIM U
HEKOMIIEHCALIMOHHBIM METOIOM. DJIEMEHT
Becrona. Unauxarophsle anekrpoast pH
-metpud. [IpsMas moTeHIuOMETpUS U
MIOTEHIIHOMETPUUECKOE TUTPOBAHUE T10
peaknusaM HeUTpalu3anni, OKACIICHUS -

BOCCTaHOBJICHUS, OCAXKICHHUSI,
KOMILIEKCO0Opa3oBaHus. Y CTPOUCTBO
IpuOOPOB TS IPOBEACHUS
MTOTEHIINOMETPHUYECKOTO aHAJIH3A.
[IpakTuyeckoe NpUMEHEHHS METOIa
noTeHIoMeTprH. /JIek/

3.2 KonTponbHas pabora 20 OIIK-3 JI1.3J12.1 0
DNEKTPOXUMHUUECKUE METOIbI JI2.3J12.5
ananuza /Cp/ 0254 35
Paznen 4. lloasiporpaduyeckuii MeToq
aHaJM3a.

4.1 TMonsporpaduyeckuii METOT aHATH3A. 0,25 [ OIIK-3 IIK- JI1.3J12.1 0
TeopeTnueckue OCHOBBI METOJA: 5 J12.3
KOHLIEHTPALIMOHHAS U AJIEKTPOIHAS D102 053 54

nosisipu3anusi, ypaBHenue MipkoBuya.
PryrHbIi KanenbHbIH 35ekTpoa. Cxema
noJsiporpaguyeckoil yCTaHOBKH.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN
noJysiporpaguyeckuii  aHaAIU3.
AMIiepoMeTpruecKoe TUTPOBAHUE.
[Ipumenenue nonsaporpaduu ams
aHaJIM3a OPraHUYeCKUX COCTUHCHHUH 1
BMC. /Jlex/

Paspen 5. PA3JIEJI S.
JJIeKTPOrpaBMMeTpUYECKHii MeTo]
aHAIN32 U KYJIOHOMETPHSI.




5.1

OneKTporpaBUMETPHUYECKUI METO
aHaJM3a U KyITOHOMETPHSL.
TeopeTnueckue OCHOBBI METO/IA: 3aKOHBI
Dapages, BEIXOH MO TOKY, HOTCHITHAEI
pa3NoXKEHHUs. U NepeHaNpsKEeHUs.
CxeMbl yCTaHOBKH A
3JIEKTPOrpaBUMETPUYECKOTO aHAIIN3A.
KynonoMmerpudeckuii METO aHaIM3a.
Bunsl ky1oHOMETpOB.
Kynonomerpudeckoe THUTpoOBaHUE IpU
IIOCTOSIHHOM IIOTEHIIMANe U MIOCTOSHHOM
cuie Toka. [TpakTuyeckoe mpuMeHeHUE
Metona. /Jlex/

0,15

OIIK-3

J1.3J12.1
2.3
0510520354

Paznen 6. PA3JIEJI 6. OnTnyeckue
MeTOAbI aHAJIU3A.

6.1

Onruueckre METOABI aHAIN3A.
OMUCCHOHHBIN CHEKTPAIbHBIN aHAIN3.
AToMHBIE cIieKTpbl. OCHOBHbBIE
XapaKTEPUCTUKH HIEKTPOMArHUTHOTO
n3TydeHust. ICTOYHUKYN BO30YKIECHHS
CIEKTPOB, JUCHEPTUPYIOIIUE 3JIEMEHTHI,
TIPUEMHHUKH cBeTa. KauecTBeHHBIN
KOJIMYECTBCHHBIH aHAJIHN3 C TIOMOIIBIO
9MHCCHOHHBIX CIIEKTPOB. /JIek/

0,1

OIIK-3

J1.3J12.6
J2.1J12.2
J2.3712.4
J12.5
0203232435

Pa3nen 7. Pa3nen 8. AncopOunonnas
CIEKTPOCKOMHUSI.

7.1

AncopOIOHHAs CIIEKTPOCKOMHS.
Knaccudurkarms metonos
a7cOpOLIMOHHOM CIEKTPOCKOIHH.
OCHOBHBIE 3aKOHBI CBETOITOTJIONICHYS.
3axons! bepa, Jlambepra — byrepa n
Jlambepra — byrepa — Bepa. OTkiioneHus
ot 3akoHoB JlamOepra — Byrepa — bepa.
MomsapHslit ko3 dureHT
CBETOIOTTIOMIEHHS, (PU3NIECKUHA CMBICI.
3aBHCHMOCTb MOJIIPHOTO KO3 durmeHTa
CBETOIIOTJIOMICHHS OT ITPHPOJIBI
BEII[ECTBA, OT JUTMHBI BOJHEI U pH —
pacTBopa.

DoT03¢hGEKT ero pasHOBHIHOCTH.
3akoHbI (HOTOTOKA: 3aKOH DUHINTEHHA H
CroneroBa. BakyymHbIe )OTO3TEMEHTHI.
VYcTpoilcTBO U XapaKTepUCTUKA
CEJICHOBOTO (hOTORIICMEHTa, KHCIIOPOTHO-
I[€3ME€BOTO ¥ CYPHMSHO-IIE3UEBOTO
¢orosnemenToB. OOImast U CEKTpaIbHAs
YYBCTBHUTEIBHOCTH (DOTOIIEMEHTOB.
OCHOBHBIE METO/BI (POTOMETPHIECKUX
n3MepeHnii (MeTox CTaHAaPTHBIX
PacTBOPOB, METOJ KATUOPOBOUYHOTO
rpaduka, MeToJ] 100aBOK, METO.
mudpepeHInaTbHON HOTOMETPHN).
PedpaxromeTpust, pUHIMIT METOA.
3aKOHBI IPEJIOMJICHUS CBETA.
AOGCONIOTHBIN ¥ OTHOCHTEITbHBIN
IoKasaTenb npesoMieHus. [lomHoe
BHYTpEHHEE OTpaKeHHEe. 3aBUCHUMOCTD
1I0Ka3aTessl IPEJOMIICHUS OT pa3IMYHbIX
(akropos. Jucniepcus cBeta u

croco0s! /JIex/

0,25

OIIK-3 IIK-
5

J1.2
J1.3J12.1
2.3
21092

0,25

7.2

JlaGopartopnas pabora Ne 6.
OrnpeneneHue yaeqbHOM U MOJIAPHOU
pedpaknuu pacTBOPEHHOTO

Beriectna. /J1ab/

OIIK-3

J1.2
JI1.3J12.6
JI2.1 JI2.5

22




7.3 JIabopaTopHas pabota Ne 7. . [IpoBepka 2 OIIK-3 J1.2
3akoHa byrepa-Jlambepra-bepa. /J1a6/ JI1.3J12.6
JI2.1J12.3

J2.5

22

7.4 KonTposnbHas padora Onruueckue 15 OIIK-3 JI1.4 J11.2

MeTosl ananmm3a /Cp/ J1.3J12.6
J2.1J12.2
2.3
JI2.5J13.2
J3.1
02354 35
Pasznen 8. Hedesromerpus u
TypOOIUMeTpUS.

8.1 Hedenomerpus u TypOOIMMeETpHS. 0,1 OIIK-3 J1.4
CyIIHOCTh METOJIOB, UX IPUMEHEHUE B JI1.3J12.6
AaHAJIUTUYECKOH NPAKTUKE, B T.4. B J2.1J12.2
xumur BMC u 117151 periieHust HeKOTOPBIX J2.3J12.4
IKOJIOTUIECKUX Tipodiem. /JIek/ J12.5

31323354
25
Pa3znen 9. Pedppaxromerpus

9.1 PedpaxTomeTpust, IpUHIMIT METOA. 0,15 | OIIK-3 IIK- J1.2
3aKOHBI IPETOMJICHHS CBETA. 5 JI1.3J12.6
AOGCONIOTHBIN 1 OTHOCHTEITbHBIN JI2.1J12.2
nokasarenb npenomiueHus. [lonHoe J2.3J712.4
BHYTpPEHHEE OTpaKCHHE. 3aBUCUMOCTD JI2.5J13.1
110Ka3aTessl IPEJOMIIEHUS OT pa3IUYHbIX 22232435
(akropoB. Jluctiepcus cBeTa 1 COCOOBI
ee BeIpaxkeHus. [lomspusyeMocTh
MTOJISIPHBIX M HETIOISIPHBIX MOJICKYII.

VY aensHas U MOJISIpHAsT pepaKIus.
Croco0sI pacdeTa MOIAPHOH pedpakIyu.
MonsipHas peppakuus Kak METOI
YCTaHOBJICHHS TIPUPOIBI OPraHMICCKUX
coenmHeHN. PedpakTomerpuaeckuit
aHaJH3 OJJHO-, IBYX- H
TPEXKOMITOHEHTHBIX CHCTEM. ATIIapaTypa
pedpakToOMeTpIIECKOT0 METOIa aHAIH3a
IIpusma Amuun. Y cTpoicTBO
pedpakTomeTpa Tuna A60e.
XapaKkTepHuCTHKa U 00JIACTh TPUMEHECHUS
metoja.Jlekuus -npe3enranyst. /JIex/
Paznen 10. IonsipumerpuyecKkui
METO/I aHAJIN3a.

10.1 TTonsipumeTpuyecKuii METO aHaIu3a. 0,05 [ OIIK-3 IIK- JI1.3J12.1
TeopeTnueckue OCHOBBI METO/IA. 5 J22J12.3
OnTH4ecKky akKTUBHBIE BEILECTBA. 2.4
[onmy4enue MIOCKOMONIIPU30BAHHOTO 21223324
ceeta. [Ipuzma Huxkomnst, yctpoiicTBO
MTOJISIPIMETPOB. XapaKTePUCTHKA
o0macTh mpuMeHeHus Meroaa. /Jlek/

Paszgen 11. JIloMUHHCLHEHTHDBII MeTO/
aHajIn3a.

11.1 JItTOMUHUCIIEHTHBII METO/1 aHAIH3A. 0,05 [ OIIK-3 IIK- JI1.3J12.6
CymHocts MeTonia. Brixon 5 JI2.1J12.2
JIOMUHUCHEHIMU. Tymenue J2.3
moMuHUCHeHIMH. O0JIaCTh MPUMEHEHUS D1 D3 D4 35

JIOMUHUCIEHTHOTO aHaJIu3a. Y CTPOICTBO
1 IpUHIMI paboTsl Giyopometpa. /Jlex/

Pa3zpnen 12. Mertoasn! pa3aeseHus:




12.1 Mertoas! pa3aeneHus: DKCTPaKIH. 0,05 | OIIK-3 IIK- JI1.3J12.6
3aKoH pacnpezesieHUs BEIIECTBA MEKIY 5 JI2.1J12.2
JIByMsI HECMEIIINBAIOIIUMUCS J12.3J12.4
pactBoputensamu. KonuuecTBeHHbIE J2.5
XapaKTePUCTUKHU METO/1a SKCTPAKIH 232435
OCHOBHBIE KOJINUECTBEHHBIE
XapaKTEePUCTUKHU SKCTPAKIINH.

[IpumeHeHne SKCTPaKIUH [UIs
HCCIIEOBAHUS MOTUMEPHBIX
cucreM. /Jlex/

Paznen 13. Xpomartorpadguueckui
METO/l AaHAIN3A.

13.1 XpomaTorpadudecKuii METO aHaIH3A. 0,1 | OIIK-3 IIK- J1.3J12.1
Knaccudukarus MeTo108 5 J12.2 J12.3
xpomarorpadun. Xpomarorpapudeckuit 21092
muK. OCHOBHEIE y3JIBI
XpoMmarorpahHyekux yCTaHOBOK. THITBI
JeTekTopoB. KauecTBeHHBIN U
KOJIMYECTBEHHBIN XpOoMaTorpaduuecKuit
aHanu3. TepMuueckuil aHaIu3.

Tepmorpadus, TepMorpaBUMeTpus,
1 dhepeHnInaTBHBIN, TePMUIECKIN
apamm3. /Jlex/
13.2 Pedepar /Cp/ 14 OIIK-3 J1.2
JI1.3J12.1
J2.2J12.3
J2.5
0103023354
35
13.3 DNEKTPOXUMHUUECKHUE U ONITUYECKHIE 2 OIIK-3 TIK- | JI1.1JI1.2
MeTtos! ananm3a /IIp/ 5 J1.3J12.1
2.3
JI2.5J13.2
J3.1
3132
Paznen 14. Tepmuueckuii anaaus.

14.1 Tepmuaeckuit ananus. Tepmorpadus, 0,1 | OIIK-3 IIK- J1.3J12.6
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TepMorpaduu B XUMHHU U (PH3HKE
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Pa3nen 15. O630p coBpeMeHHBIX
(usuyeckux MeToN0B aHAIN3A

15.1 0O030p COBPEMEHHBIX (PH3HUECKHIX 0,15 [ OIIK-3 IIK- J1.2
METOJIOB aHanu3a. JIekius 5 JI1.3J12.6
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5. ®OHJ OIIEHOYHBIX CPEJCTB

5.1. KoHTpoJIbHBIE BONPOCHI M 32 JaHUS

Bomnpocs! 1151 3aueTa ¢ OLeHKoi.




1. Beenenue. Lenn u 3agaun Kypca ananutudeckoit xumun 1 @XMA. OcobeHHOCTH, 00JacTh MPUMEHECHHUS, KpaTKast
XapaKTepUCTHKA U Kiaccupukaus MeTooB DXMA.

2. AncopOrnronHas criekTpockonus. OCHOBHBIC 3aKOHBI cBeTonormomenus. @oToTok. 3akoHbl (oToTOKa. POTOIITEMEHTEHI.
KagecTBeHHBIH 1 KOJMUECTBCHHBII aHAIN3 B a/ICOPONMOHHON CIIEKTPOCKOIIHH.

3. 3axonsl Jlambepta — byrepa — bepa. Otknonenust ot 3akoHoB Jlambepra — byrepa — bepa. YcTpoiicTBO 0JHOKaHAJILHOT'O
OOKa (KOK - 2).

4. VYerpoiictBo aByxkaHamsHOoro ®OKa (OOK — M). [IpuHIUT ONTHYECKOH KOMITEHCAIIHH.

5. AncopOIoHHas CHEKTPOCKOMHA. Y CTPOMCTBO U XapaKTEPUCTHKA CHEKTPO(GOTOMETpa (MCTOUHUKU CBETa, JUCIEPraTopsbl
cBeTa, MPUEMHHKH cBeTa). [IpakTHyeckoe NpUMEHEHNE a/ICOPOLIMOHHOI CIIEKTPOCKOIHH.

6. ACOpOIMOHHAs CIIEKTPOCKOMHS. 3aKoHBI (oTOTOKA, (hoToaddekr. PasHoBumHOCTH PoTOdIPdeKTa. YeTpoiicTBO 1
XapaKTEePUCTHKA CEJICHOBOTO (hOTOIIEMEHTA.

7. AncopOuroHHas ceKTpockonus. 3akoHbl GoToToka, GoTorddext. PazHoBuaHOCTH PoTOIhDEKTa. YCTPOHCTBO U
XapaKTEpPUCTUKA KHCIOPOIHO-IIE3NEBOTO (POTOIIEMEHTA.

8. AncopOIoHHas CieKTpocKonus. 3akoHbl GoToToka, GpoTodaddext. PazHoBHAHOCTH PoTOdIDdeKTa. YCTPOHCTBO H
XapaKTePUCTUKA CYpPbMSIHO-[€3HEBOT0 (POTOATIEMEHTA.

9. MounstipHbIii KO3(G(UIMEHT CBETONOMIOMICHNUS, (U3NUCCKUH CMBICI. 3aBUCHMOCTh MOJIIPHOTO KO3 (uIreHTa
CBETOITOTJIAIICHHUS OT IPUPOIHI BEIIECTBA.

10. MomsipHBIif K03()(HUIUEHT CBETOIOIIIOMECHNUS, (PU3MUECKUI CMBICT. 3aBICUMOCTh MOJIIPHOTO K03 (unneHra
CBETOIOTJIONIEHHS OT JUIMHBI BONHEI ¥ pH — pacTBopa.

1. Pedpakromerpus. CymHocTs MeToaa. 3aKOHBI IpesoMieHus cBeta. [Ipu3ma Amuun. YerpoiicTBo pedpakToMeTpa THIIA
A06e. XapakTepuCTHKa 1 00IaCTh IPUMEHEHHUS METO/IA.

12. Pedpaxromerpust. CymHocTs MeToga. MomsipHas pedpaxuus Kak METOJ] yCTaHOBICHHSI CTPYKTYPhl OPTaHMYIEeCKUX
coeMHEeHUH. YcrpoiictBo pedpakromerpa tuna [Tynsdpuxa. Xapakrepucrika u 001acTh IPUMEHEHHST METOIA.

13. Kongykromerpus. Y nenbHasi 37eKTponpoBoaHOCTh. Omnpenenenne noctossHHon cocyna. Cxema Kombpayma.

14. Konnykromerpusi. DKBUBaJIEHTHAsL 3JIEKTPOIPOBOAHOCTh. 3akoH Kombpaymia.

15. Konnykromerpus. Cymnocts MeTona. 3akoH Konbpaymra, cxema Konbpayma. IIpsimMas KOHIYKTOMETpUS U METOJ
KOHJYKTOMETPHUUYECKOTO THTPOBAHHUS.

16. Vcrionp30BaHne METO/A KOHIYKTOMETPUYECKOTO THTPOBAHMS B KHCIOTHO-OCHOBHBIX PEAKIHAX, a TAKXKE B PEAKIHAX
OCaXKIEHUsSI, KOMIICKCOOOPa30BaHUS U OKUCICHUSA-BOCCTAHOBIICHHUS.

17. BricokouactorHoe TuTpoBanue. OCOOEHHOCTH METO/a, €ro XapaKTepucTuKa. [IpuMeHeHre MeToa KOHIYKTOMETPHH B
XFMHH U XUMHUYECKOH TeXHOJIOTHH.

18. IMorenmmomerpus. CymHocTs Metona. YpaBHenne Heprera. M3mepenne 3/]C KOMIIEHCAIIHOHHBIM CIIOCOOOM.
YeTpolicTBO 1 XapakTepuCcTHKa dieMeHTa BectoHa.

19. IMotenumomerpus. CymHocts Metona. BeiBox ypasHenus Hepuera. M3mepenne D/1C HEKOMIIEHCAIMOHHBIM CIIOCOOOM.
YCTpoiicTBO B XapaKTepHCTHKa HOPMAJIBHOTO BOJJOPOTHOTO MIEKTPOIA.

20. Iorenmomerpus. THAMKATOPHBIE MEKTPOIBI MeToa HelTpanu3armu. CTeKISHHBIA 31eKTpoJ. XapaKTepucTuka u
0051acTh MPUMEHEHHs METOJA.

21. ITorenumomerpus. MIHaUKaTOpHBIE 3JEKTPOBI METOa HEWTpanu3auuu. BornopoaHsiil a1ekTpos. XapakTepUCTHKA U
00J1aCTh IPUMEHEHHS METOIA.

22. [ToTenunometpus. IHIMKATOPHBIE IEKTPOABI METOAA HEUTpaIu3alui. XUHIUIAPOHHBIM  3J€KTpoA. XapakTepucTHUKa 1
00J1acTh IPUMEHEHHS METO/1a.

23. IMorenmomerpus. CymHOCTE MeToa. DIEKTPOAbI CPaBHEHHA. XapaKTePHCTHKA U 00JacTh MIPUMEHEHUS
XJIOpCEPEOPSIHOTO 3IEKTPOa.

24. INoTeHomMeTpus, CyIIHOCTh METOAA. DIEKTPOJbl CPAaBHEHUS. XapaKTepPUCTUKA U 001aCTh IPUMEHEHUs KalOMEIbHOIO
3IIEKTPOA.

25. Onexrpoxst I, IT u III pona. Ypasuenne Heprera mst snextponos I (¢ BeBomom), IT (¢ BeiBogom) u IIT poxa.

26. IpsiMast TOTEHIIMOMETPHS ¥ MOTEHIIMOMETPUUECKOEe TUTPOBAHHE M0 PEeaKLUsIM HeHTpanu3auy. THITbI KPUBBIX
TUTPOBAHUSL.

27. IpsmMast TOTEeHIIMOMETPHS M TOTSHIIHOMETPHYECKOE THTPOBAHMIE TI0 PEAKIMSIM OKHCIICHHSA-BOCCTAHOBICHHS. THITBI
KPHUBBIX THTPOBAHUSL.

28. OnekTporpaBuMeTprueckuil MeTon aHanusa. 3akoHbl Papajnes. [ToTeHIMaNb! pa3nokKeHUs U MepeHanpPsKEeHHs.
XapakTepuCcTHKa 1 00JIaCTh IPUMEHEHHS METOIa.

29. Cxema yCTaHOBKM JJIsl JIEKTPOrpaBUMETPUYECKOT0 METOJa aHanu3a. BHyTpeHHUN M BHEIIHMI 31eKTpoau3. Beixon no
TOKy. O05acTh NPUMEHEHUS METOIA.

30. Kynonomerpus. CymHocTs MeTona. MeTos KylnOHOMETPHYECKOTO TUTPOBAHUS IIPU MOCTOSHHOM CHJIE TOKa.

31. XapakTepucTHKa B 00J1acTh MPUMEHEHHS METO/a KyJIOHOMETpuH. MeToJ KyJTOHOMETPHIECKOTO THTPOBAHUS TIPH
MOCTOSIHHOM ITOTEHIIHAJIE.

32. Mertozp! pazjeneHus. DKCTpakuus. 3aKOH paclpeieleHHs BEeCTBa MEXAy AByMsl HECMEUIMBAOIHMUCS
pactBopuTesiMU. KonmaecTBeHHBIE XapaKTePHCTHKH METO/Ia SKCTPAKIIHIH.

33. Mertons! pazneneHus. Xpomarorpadus. AncopOrust — ocHOBa MeTofa xpomarorpaduu. Kinaccupukanus MeTonos
xpomarorpaduu. AIcopOLMOHHAS U paclipeenuTeabHas XpoMaTorpadus.

34. Honoobmennast xpomatorpadusi. KaTHoHUTEL. AHHOHHTBI. XapaKTepUCTHKA U 00JIacTh IPUMEHEHUSI METO/1a.

35. IMomsporpaduaeckuii MeTox aHanm3a. YpasHeHne Mnbkosrda. Cxema mossiporpadudeckoil yCTaHOBKH.

36. Bonsrammnepomerpust. KauecTBeHHBII U KOJIMYECTBEHHBIN MOSporpapUIecKuil MeTo | aHAIH3a.

37. IMonapumerpuyeckuil Meton aHanu3a. ONTHYECKU aKTHBHBIE BellecTBa. [lomydeHue MmiocKko-MoaspH30BaHHOTO CBETA.
YerpoiicTBo mosipruMeTpa. XapaKTepUCTHKA U 00I1acTh IPUMEHEHHUS METO/Ia.

38. IMomsporpaduaeckuii MeTox aHanm3a. PTyTHO-KanensHbIA dekTpoa. Beiox ypaBHenus HepHuera mis pTyTHO-

KaneJbHOI'0 3JICKTPOoAa.




39. JlromuHecneHTHBIH MeTo aHanu3a. CymHOCTh MeTo/a. KBaHTOBBINM U 9HEPreTHYECKUN BBIXOJI JTIOMUHECIIEHIIHH.

40. JlromuHecHeHTHBIH MeToA aHanu3a. CymHocTh MeTona. TymeHue moMuHecneHMu. O0n1acTh NPUMEHEHUs
JFIOMHHECHEHTHOTO aHaNu3a. Y CTPOHCTBO M IIPHHIUII paboThI (hiryopoMeTpa.

41. ITorennuomerpus. MIHIUKAaTOPHBIE 3IEKTPOJLI METOA HEUTpanu3auuy. XUHTUAPOHHBIN 3/1eKTpo. XapaKTepUCTUKA 1
0051acTh MPUMEHEHHs METOIa.

42. IIpsiMast TOTEHIIMOMETPHSI U MOTEHIIHOMETPUYECKOE TUTPOBAHUE MO PEAKLUAM OKUCIIEHUSA- BOCCTaHOBIEHUs. Pacuer
KPHUBBIX TUTPOBAHUS. THITBI KPUBBIX TUTPOBAHUSL.

43. Ancopbrust - ocHOBa xpomarorpaduu. Kinaccudukanus MeTonos xpomarorpaduu. KauecTBeHHBIN U KOTUYECTBEHHBIH
XpoMaTorpaduueckuii aHaus.

44. Tepmudeckuit ananmu3. TepMmorpadus, TepMorpaBuMeTprs, Tud—hepeHInaTbHbI TePMUYSCKUN aHATH3.

Hepusatorpadus. [IpakTndeckoe NpuMeHEHNEe TEPMUIECKAX METOIOB aHaIHN3a ISl H3ydeHHs QU3NIECKUX U XUMUIECKUX
MPOLICCCOB.

5.2. Tembl nUCbMEHHBIX PadoT

IIpenycMoTpeHa KOHTPOIbHAs PaboT, KOTOPask BKIFOYACT B ceOs CIACIYIOMINE TEMbI: DICKTPOXUMHICCKUE METO Bl aHAIIN3A,
OnTHyeckre METOIbI aHaTM3a U Hanrcanue pedepara. [IpuMepHbie TeMbl pedepatoB:IIpakTuaeckoe npumenenne ®XMA B
Pa3MUYHBIX O0JIACTSIX XUMHUH U XUMHYECKOH TeXHOJIOTHH. VcTonp30BaHne HeeTOMETPUIECKOTO METOIA B IS aHAITN3a
KOJJIOMAHBIX cucTeM. ToHkocnoitHas xpomaTorpadus. CrieKTpanbHble METOABI KOHTPOJISI COCTOSIHUSL OKPY)KAIOLIEeH Cpeabl.
doTomeTpuyuecKuil MeTOA aHanu3a. Bee TeMbl pedepaToB MpeACTaBICHBI B y4eOHO-METOJMYCCKOM KOMIUICKCE AUCIATUINHEL U
(hoHJIE OIICHOYHBIX CPEJICTB.

5.3. ®oH/ OLICHOYHBIX CPEICTB

Pabouas nporpamMma JUCHUIIIINHBI obecrieueHa (1)OH)IOM OIICHOYHBIX CPEACTB

5.4. IlepeyeHb BU/10B OLIECHOYHbLIX CPEACTB

HCHOJ’IBSY@MHC (1)OpMBI TEKYLICI'O KOHTPOJIA: KOHTPOJIbHAs CO6€C€,Z[OBEIHI/I€; TECTUPOBAHUE; 3a4CT

6. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3parensctBo, ron | Komnu-Bo
JI1.1 |3opuna 'anmaa OnexrpoxumMus. ['anpBaHNYECKHE 3IEMEHTHL: Y4e0. mocobue mo Bounrorpan: 27
WBanoBHa, KypyHuna | pusnueckoit Xumuu BoarI'TY, 2011
I'M., byros I'M,,
CunbkoB A.B.
JI1.2 |3opuna I'.U., JlaGopaTopHBbIi PAKTHKYM IO (PU3HKO-XUMHUYECKHUM METOIaM Bonrorpan: 32
Kypynuna I'.'M., aHanm3a BoarI'TY, 2014
CunbkoB A.B., bytoB
I'M.
JI1.3 | Eropos, B.B. u [ap.] Heopranuueckass u aHanuTudeckas Xumusl. AHaIUTHYECKAs CII6.:J1ans, 2014 1. U31.

XUMHUSA. [DIEKTPOHHBIN pecypc]: yueOHUK.-
https://e.lanbook.com/book/45926

JI1.4 | daneesa B.A., OCHOBBI aHATTUTUICCKON XMMHH. 3a1a4X ¥ BOIPOCHL: YUeOHOe Mocksa: Bricias 1
Bapb6anar 10.A. mocoOue I By30B. 2-€ U3]1., ACTIP. mkona, 2004
6.1.2. Jlono/iHUTEIbHASA JIUTEPaTypa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscrBo, rox | Komuu-Bo
JI2.1 | JIamukos 1O.C. DOu3MKo-XUMHYECKHE METOIBI aHanm3a. Mzm. 5-e, MockBa: Xumus, 20
nepepabOTaHHOE U AOTIOTHEHHOE 1974
JI2.2 | Xapurtonos 1O.4. Amnanutnueckas xumus. Ku. 2 Mocksa: Briciias 5
mkoia, 2005
JI2.3 | Bacunbes B.I1. Ananmutnueckas xumus: B 2 kH. KH. 2. ®uznko-xumudeckue Mocksa: JIpoda, 1
METOBI aHANN3a. YUeOHUK ISl By30B. 6-€ M3/1., CTEPEOTHII. 2007
JI2.4 | Xaxanuna T.W., AHanuTHYeCKas XUMHUA:yIeOHUK U IPAKTUKYM JUIS Mocksa: IOpaiir, 10
Huxuruua H.I'. MpUKIaaHOTO OakamaBpuara: 3-e u3fl.,uCHp. U AOI. 2016
JI2.5 |Banosa (KombutoBa), |AHamuTHyecKas XMMHUSA U PU3UKO-XUMHUYCCKHIE METOIbI M.: "Jlamkos u K", 3
B. . aHaIM3a : MPaKTUKyM 2012
JI2.6 | Daneesa B.U., OcHOBBI aHaNTUTHYECKON XUMUU: [IpakTHUECKOE PyKOBOJICTBO Mocksa: Briciias 5
IIlexoBuosa T.H. mkoia, 2001

6.1.3. MeTroanueckue pa3padoTku

ABTOpBI, COCTaBUTEIU 3arnaBue WsnarenscrBo, rox | Komuu-Bo




ABTOpBI, COCTaBUTETH 3arnaBue W3parenscTBO, TOI

Komnnu-Bo

JI3.

1

Kypynuna, M. T PykoBOACTBO K BRIOITHEHHUIO CAMOCTOSITENBHBIX PaboT O Bomxckuii: BIIN
IUCIUIUIMHE " AHATUTHYECKAs XUMHUS U (QU3UKO-XUMHYECKUE (puman)
MeTobl aHanan3a". Yacts 2- OU3HKO-XUMHYECKHUE METOIBI BonrI'TY, 2016
aHanu3a [ DJIEeKTPOHHBIA pecypc|: METOANYECKHUEe yKa3aHUs -
http://lib.volpi.ru/

OJI. U31.

JI3.2

Kypynuna I''M. MeTtoanyeckue ykazaHusl K IPaKTUYECKUM 3aHSATHAM TI0 Kypcy Bomxckwii: , 2016
"®U3NKO-XMMUYECKHE METO/IbI aHaIu3a"

9J1. U3,

6.2. Ilepevyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO¥ ceTu ""UHTepHeT"

€|

caiit 6ubsmorean BITU (punman) BonrI' TY: www.librury.volpi.ru;

32

9IEKTPOHHBIH y4eOHO-METOANYECKHI KOMIUIEKC 10 AucHUIUINHE "OHU3HKO-XMMUYECKUE METOB! aHAIN3a
"http://umkd.volpi.ru/

33

OBC IOpaiir

24

OBC Jlanp

35

9BbC Boarl' TY

6.3.1 Ilepeuenb MpOorpaMMHOro odecreyeHust

7.3.

1.1

MS Windows XP

7.3.

1.2

IMonmucka Microsoft Imagine Premium

7.3.

1.3

ID df8605e9-c758-42d6-a856-ae0ba9714cc4

7.3.

1.4

Cy6munensuonnsiit qoroop Ne Tr000150654 (moxmucka Ha 2017-2018rr)

7.3.

1.5

Cy6munensuonnsiii qoroop Ne KMC-193-2016 (moanucka Ha 2016-2017rT)

7.3.

1.6

Cyommnensuonnsiit qoroop Ne KMC-108-2015 (moanucka Ha 2015-2016rT)

7.3.

1.7

Cyommnensuonnblit qoroop Ne KMC-099-2014 (moanucka Ha 2014-2015rT)

7.3.

1.8

Cyomuren3nonnbli qorosop Ne Tr018575 (moamucka Ha 2013-2014rr)

7.3.

1.9

MS Office 2003

7.3.

1.1

JInuenzus Ne41449069 ot 25.04.2007 (6eccpounasi)

7.3.

1.1

MS Windows XP

6.3.2 Ilepeuens HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

73.2.1

http://www.fips.ru

7322

https://patentscope.wipo.int/search/en/search.jsf

73.2.3

http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOYJISA)

7.1

Tlomemenus ais MPOBCACHUSA JICKIIMOHHBIX, ITIPAKTUYCCKUX 3aHATUI YKOMITJICKTOBAHbI

7.2

VYuebnas mebenb Ha 44 ocalouHBIX MecTa, pabouee Mecto npenogasarens, LCD TeneBuszop.

7.3

VYuebHnast MmeOenb Ha 48 mocagouHBIX MecTa, pabodee MecTo nmpenogasarend, LCD TeneBu3op, KOMIBIOTEP

7.4

JlabopaTopHbIe pabOTHI IPOBOAATCS B CIICIMAIIBHO 000PYIOBaHHONW J1a00paTOpHH (PU3NKO-XUMHIECKAX METOTOB
aHaImM3a:

7.5

VYuebnas mebenb Ha 15 mocaouHBIX MeCT, pabodee MecTo mpemnoaaBareis, pH-MeTp MUILITHBONIBTMETD,

7.6

koHaykromerp, mynbturect KCJI-1,

7.7

pedpaxromerp NPD-454 B2M,

7.8

CHEKTPOpOTOMETD,

7.9

cniektpodoTomeTp CD-46,

7

.10

xpomatorpad JIXM,

7

A1

xpomatorpad XIIM-4,

7

12

mudposoit BomsT™eTp 111 300 — 2 mit.,

7

13

mxad BeITsDKHON MIT-1500,

7

.14

kommeioTep Pentium TEEN,

7

15

anekrpoporokoigopumeTp KOK-2,

7

.16

xpomartomacc-crektpomerp MADCTPO 7820/5975,

7

17

annoH-4100 pH-meTp nabopatopHbIit




7.18 | TlomermeHust Uit CAaMOCTOSITEIbHON paboThl 00yJIaIONINXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOW C BO3ZMOYKHOCTHIO
MOJKIIoUeHus K ceT "MHTepHeT" u o0ecrneyeHneM 10CTyma B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpey
opranu3zaiun. Kommerorep Microlab, Mmynbtumenua-npoektop «Beng»MP620C, npunatep HPLaserJet1150.

8. METOAMYECTKHE YKA3ZAHUA JJISA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Ba)kHBIM yCIIOBHEM YCIEIIHOTO OCBOSHUS JUCLUILUINHBI ABIAETCSA CO3AaHKe CTyAEHTOM CHCTEMbI IPaBUIBHON OpPraHU3aluKl CBOETO
TpyZa, MO3BOJIIOIIEH pactpenenuTs yaeOHyio Harpy3Ky paBHOMEPHO B COOTBETCTBHH C IpadukoM 00pa30BaTeNFHOTO IIporecca.
HyxHO OCyIIecTBIATh CAMOKOHTPOJIb, KOTOPHIH ABIIETCS HEOOXOIMMBIM YCIOBHEM YCHENTHOH yueOsl. Bee 3amanns x
HNpaKTUYECKUM 3aHATUSM U JaOOpaTOPHBIM paboTaM, a TaKXkKe 3aaHHs, BHIHECEHHBIE HA CAMOCTOSATEIbHYIO paboTy, PEKOMEHIyeTCs
BBITIOJIHATH HEMOCPEJCTBEHHO T10CIIE COOTBETCTBYIOMIEH TEMBI JIEKIIMOHHOTO KypCa, 4TO CIIOCOOCTBYET JIydIlIeMY YCBOSHHIO
Martepuaa, I03BOJIIET CBOEBPEMEHHO BEISBUTH U YCTPAHUTD «IIPOOEITBD) B 3HAHHUAX, CHCTEMaTH3NPOBATh paHee PO AeHHBIH
MaTepua, Ha €ro OCHOBE IIPUCTYIUTH K OBJIAICHUI0 HOBBIMU 3HAHHSAMH, YMEHUSIMU U HABBIKAMH.

Meroaudeckue ykazaHUs K JEKLIMOHHBIM 3aHITUSIM:

B xo/1e TeKIMOHHBIX 3aHATHI HEOOXOANMO BECTH KOHCIIEKTHPOBAaHHE YIeOHOT0 MaTepraia, o0paniaTs BHUIMaHHUE Ha
(hOpPMYIHPOBKH, PaCKPHIBAIOIIHNE COEPKAHIE TeX WM WHBIX SBJICHUH U IPOIECCOB, HAYYHBIC BEIBOABI U IPAKTHUECKUE
pexomeHaanuy. XKenaTeabHO OCTaBUTH B pabOYMX KOHCHEKTaX TOJIS, HAa KOTOPBIX AeNaTh MOMETKU U3 PEKOMEHI0BaHHOM
JUTEPATYpPBbI, IONOJHSIOINE MaTepuall POCIIYIIaHHON JICKIIUH, a TAKKe MOAYEPKUBAIOIIIE 0COOYIO BaXXHOCTb TEX MJIN MHBIX
TEOPETUUECKUX MOJIOKEHHUH.

Heo6xoaumo 3a1aBaTh NPENogaBaTeN0 YTOUHSIONINE BOIPOCH! C IETbIO YSICHEHHS TEOPETHUECKUX MON0KCHUI, pa3pelieHus
CIIOpHBIX cuTyaruil. llenecoobpa3Ho nopabarbiBaTh CBOH KOHCHEKT JICKIMH, A€Nasi B HEM COOTBETCTBYIOLIHE 3aIHCH U3
JIATEpaTyphl, PEKOMEHJOBAaHHOH IIPEToaBaTeIeM B IPeIyCMOTPEHHOH yaeOHOH IPOrpaMMOoii.

IToaroroBka K MPaKTHUECKUM 3aHATHAM H JIAOOPATOPHBIM padboTam:

IIpakTHueckue 3aHATHS U 1a00paTOpHBIE PAOOTHI MO3BOJSIOT PA3BUBATH Y CTYAEHTOB TBOPUYECKOE TEOPETUUECKOE MBIIIICHUE,
YMEHHE CaMOCTOSITEIILHO U3Yy4aTh JINTEPATypy, aHAIU3UPOBATH IPAKTHKY; Y4aT 4eTKo GopMynupoBarth Mblcib. Haunnats Hazo ¢
W3y4eHHs PeKOMEHIOBaHHOH JuTepaTyphl. Heo0X0MMMo TOMHNTE, YTO Ha JIEKITHH O0BIYHO paccCMaTpHUBAaeTCs He BECh MaTepHal, a
TOJIBKO ero yacTs. OcTalbHas €T0 YacTh BOCTIONHSACTCA B IIPOLIECCE CAMOCTOSTENBHOM paboTsl. B cBa3M ¢ 3TUM paboTa ¢
PEKOMEHI0BaHHOI TUTepaTypoi 00s3aTenbHa. [ 0TOBSICh K MPAKTHUECKOMY 3aHATHIO WK Ta00OpPaTOpHOH paboTe, CTyJEHT MOXKET
o0paIaTses 3a METOJMYECKOM TTOMOIIBIO K MIpernoaBareto. Mas Ha KOHCYIIBTAINI0, HEOOXOIMMO XOPOIIO ITPOIyMaTh BOIIPOCHI,
KOTOpPBIC TPEOYIOT pa3bsCHEHHS.

MeTtoanyeckue ykazaHus K CaMOCTOSATENILHON paboTe:

CamocTosiTenbHast paboTa CTy/IeHTa ABISIETCS OCHOBHBIM CPEACTBOM OBIAJICHHS Y4EOHBIM MaTepHaAIOM BO BPEMSsI, CBOOOHOE OT
00s13aTeNbHBIX YaeOHBIX 3aHATHH. CaMocTOsATeNbHAs paboTa CTyACHTa Hajl yCBOCHHEM yIeOHOTO MaTepHasa 1o ydeOHoH
JUCIUIIIMHE MOXET BHINOIHATHCS B OMONNOTEKEe YHUBEPCUTETA, yIeOHBIX KaOHMHETaX, KOMIIBIOTEPHBIX KJIaccaX, a TAKXKE B
JoMalHux ycnoBusix. CojeprkaHue caMOCTOSITENIbHOI paboThl CTy/IeHTa ONpeeNseTcs yaeOHON NporpaMMoil qUCIUILINHEI,
METOIMYECKUMH MaTepualaMi, 3aJaHIsIMI H YKa3aHUSAMH nperogaBaTers. CaMocTosTeIbHAs paboTa B ayJUTOPHOE BPEMS MOXKET
BKJTIOYATH!

1) KoHCTIEKTHpOBaHUE (COCTABJICHHUE TE3UCOB) JIEKLIUH;

2) pelieHue 3a1a4;

3) paboTy co cIipaBOYHON ¥ METOAMUYECKOH JTUTEPATyPOH;

4) BBICTYIUICHHS C IOKJIaJaMy, COOOIIEHUSIMU Ha MPAKTUIECKUX 3aHATHIX;

5) 3auIUTy BBIIOJHEHHBIX paboT;

6) ygacTre B TEKyIIEM OIPOCeE 110 OTACTBHBIM TeMaM H3y9aeMOi JHCIUILTNHEI,

7) yaactre B coOece0BaHHAX, ACIOBBIX (POJICBBIX) UTPAX, TUCKYCCHSIX, KPYIIIBIX CTONIAX, KOH(EpEeHINsIX;

8) yuactue B TECTUPOBAHHUH U JIp.

CamocTosiTenbHast padboTa BO BHEAYAUTOPHOE BPEMSI MOXKET COCTOSTh H3:

1) moBTOpEHUE JNEKIIOHHOTO MaTepHana;

2) n3ydeHus ydeOHOM U HayqHOI! TUTepaTypsl;

3) BeIIENeHNe Hanboee CI0XKHBIX U MPOOIEMHBIX BOIIPOCOB MO U3y4aeMoi TeMe, oTyueHHe pa3bsiCHEHHH 1 peKOMEeH1allui 1o
JTAHHBIM BOIIPOCAM C TIPETIoIaBaTesIMU Kadeapsl Ha HX KOHCYIIbTAINIX;

4) mpoBeieHHE CAaMOKOHTPOJISI ITyTeM OTBETOB Ha BOIIPOCHI TEKYIIIETO KOHTPOIIS 3HAHUH, PEIICHNUS NIPECTaBICHHBIX B yIeOHO-
METOJHUYECKHUX MaTepuanax kadeapsl 3a7a4, TECTOB [0 OTAEIBHBIM BOIIPOCAM U3ydaeMOil TeMBI;

5) HOATOTOBKH K MPAKTHYECKUM 3aHATHIM U JIaOOpaTOPHBIM paboTaM;

6) pemeHns 3a1a4, BBIAAHHBIX HA MPAKTHYECKUX 3aHATHAX H JaOOpaTOpPHBIX paboTax.

B cOOTBETCTBHM C METOMYECKUMH PeKOMeHaausIMu Muuoopuayku P® (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TpeAIoIaraeTcs NCIO0Ib30BaTh CONNATHFHO-aKTHBHBIC U pe(ICKCHBHBIC METOIBI 00yIeHHs, TEXHOJIOTHH COIOKYIIBTYPHOH
peabuIHTanuy C IENTbI0 OKa3aHUS TIOMOIIY B YCTAHOBJICHHH ITOJHOIICHHBIX MEXIIMYHOCTHBIX OTHOIICHUIH C IPYTUMH CTYJCHTaMH,
CO3/1aHNH KOM(OPTHOTO NCUXOJIOIHYECKOT0 KIMMarta B cTyfeH4yeckoi rpymrme. [Tonbop u pazpaboTka yueOHBIX MaTepUalioB
HPOU3BOJATCS C YIETOM IPEAOCTABICHNS MaTepHaa B pa3IMYHbIX ()OpMax: ayAnaabHOH, BU3yallbHOM, C HCIIONb30BaHUEM
CTIEIMATBHBIX TEXHHIECKUX CPECTB M MH(OOPMAITMOHHBIX CHCTEM.

®Dopma MPOBEACHHS aTTECTAllUH IS CTYACHTOB-HHBAIUIOB YCTaHABINBACTCS C YIETOM HHANBHIYaIbHBIX MICUXO(MH3UIECKUX
0COOEHHOCTEMH.

®dopma MpoBeACHHS aTTECTAIMH [UIS CTYICHTOB-MHBAINIOB YCTAaHABINBACTCS C YUETOM HHAWBUIYATBHBIX MICHXO(DU3MIECKAX
ocobenHoctelt. g ctynenros ¢ OB3 mpexycMaTpuBaeTcst 1oCTynHas (hopMa MPeIoCTaBICHNS 3a/JaHNi OIIEHOYHBIX CPE/ICTB, a
UMEHHO:

. B [I€YaTHOM WJIM 3JIEKTPOHHOH (opMe (IS JINL ¢ HApYIIEHUSAMH OIOPHO-JBUTATENIBHOTO aIlapara);

. B TI€YAaTHOHM (hOpMe MM 3IEKTPOHHOH (hopMe C YBETMUIECHHBIM MIPH(PTOM M KOHTPACTHOCTHIO (IJIS JIMI[ C HAPYIICHUIMHI




CllyXa, pedH, 3peHus);

. METOIOM UYTEHHMSI ACCUCTEHTOM 3aJaHus BCIYX ([UIS JINI C HAPYIICHUSIMU 3PEHUS).

CryneHTaM ¢ HHBAJIMHOCTHIO YBEINYNBACTCS BpEMsI Ha MOATOTOBKY OTBETOB HAa KOHTPOIJIEHBIE BOITPOCHL. J[JI TAKHX CTYIEHTOB
HpeaycMaTpUBaeTCA AOCTYIHAs (POpMa MPeOCTABICHNS OTBETOB Ha 3a1aHUS, 3 IMEHHO:

. MMUCbMEHHO Ha Oymare uiu HaOOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIMI C HApYLIEHUSIMU CIyXa, peun);

. BBIOOPOM OTBETA M3 BO3MOKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYr acCHCTEHTa (JUISl JIMI] C HApYIICHUSIMH OIIOPHO-
JIBUTATEIHHOTO aIapara);

. YCTHO (IJIS JHI[ C HApyHMICHUAMH 3PEHHUS, ONIOPHO-IBUIATEIBHOTO alapaTa).

HpI/I H€06X0,I[I/IMOCTI/I JUIA o6yqa}oumxc;{ C HHBAJIMJHOCTBIO MMpOoNCaypa OUCHUBAaHNA PE3YJIbTATOB 06y‘IeHI/IH MOXET IIPOBOAUTHCS B
HECKOJIBKO OTaIlOB.




