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 XuMmusi, TeXHOJIOTHS ¥ 000pPYA0BaHHEe XMMHYECKHX TPOU3BOJICTB
Y4eOHblil m1an 22.03.02-vech-2vsh-n20.plx
Hamnpagsnenue 22.03.02 METAJUJTYPI'UA
Kpanuduxarus O6akanaBp
Dopma o0yaeHHs O0YHO-3204HAasI
OO0mmast TPyI0eMKOCTh 43ET
YacoB o yaeOHOMY TUIaHy 144 Bune koHTpONS B cemecTpax:
B TOM YHCJIE: 9K3aMeHBbI 3
ayJUTOPHBIE 3aHATHUSA 40
caMocCTosTellbHast paboTra 77
4ackl HA KOHTPOJIIb 27

Pacnpez[e.ﬂelme YacoB JUCHUILVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 3@2.0)
Kypee>) Hroro
Henens 17 2/6
Bup 3ansruit v | PO | VI PII

Jlexun 8 8 8 8
JlabopaTopHbIe 16 |16 |16 |16
[IpakTuyeckue 16 (16 |16 |16
Uroro ayn. 40 |40 |40 |40
KonrakTHas pabora 40 |40 |40 (40
Cam. pabota 77 |77 |77 |77
Yacel Ha KOHTPOJIb 27 127 |27 |27
Hrtoro 144 | 144 | 144 | 144




IIporpammy coctaBui(u):
K.X.H., Ooyenm, Kypynuna I'.M.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

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

3aB. kadenpoit 1.x.H. byros I'.M.

Pabouas mporpamMMa JUCIIUIIIIHHEL

DU3NKO-XUMHYECKHE METObI aHAJIN3a

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®DenepanbHblil rOCYIapCTBEHHBIH 00pa3oBaTeNbHbIN cTaHAAPT BRICIIET0 00pa30BaHuUs 110 HAMIPABICHUIO NOAT0TOBKH 22.03.02
METAJUJIYPTUS (ypoBeHb OakanaBpuata) (nprka3z MuHoOpHayku Poccun ot 04.12.2015 . Ne 1427)

COCTaBJICHa HA OCHOBAaHWH y4eOHOrO IUIaHa:
Hamnpasnenue 22.03.02 METAJUTYPI'UA

YTBEPK/ICHHOTO YU4EHBIM COBETOM By3a OT 27.05.2020 mporoxos Ne 10.

Pabouas mporpamma ogoOpeHa y4eHBIM COBETOM (haKyIIbTeTa

[Iporokoin ot 14.09.2017 1. Ne 2

Cpok aeiictBus mporpammsl: 2021-2025 yu.r.
Jlekan ¢akynpTera



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

Pabouas mporpamMma rnepecMoTpeHa, 00CyxkIeHa i 0J00peHa Juis
ucroiaaenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

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

I[Ipotokomor 2021 r. Ne
3aB. kadenpoit 1.x.H. byros .M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay

Pabouas mporpamMma rnepecMoTpeHa, 00CykIeHa i 0J00peHa JuIs
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceganuu kadeapsl
XuMHsl, TEXHOIOTHS U 000pYT0BaHHE XHMHYECKHX MPOH3BOJICTB

IIporokomor 2022 r. Ne
3as. xaenpoii 1.x.H. bByros I".M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00CyxkIeHa 1 0J00peHa Juis
ucronaaenus B 2023-2024 yueOHOM roay Ha 3acegaHuu kadeapsl
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

[Iporokom ot 2023 1. Ne
3aB. xaenpoit 1.x.H. byros .M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma rnepecMoOTpeHa, 00CyxkIeHa i 0J00peHa JuIs
ucroauenus B 2024-2025 yueOHOM roay Ha 3acegaHuu kadeapsl

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

IIpoTokomor 20241. Ne
3as. xadenpoii 1.x.H. bByros I".M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 }II/ICHI/IHHI/IHa HampaBJICHA Ha OCBOCHUE CTYACHTAMU TCOPETUICCKUX OCHOB PA3JIMYHBIX aHAIIUTHUICCKUX U (1)I/I3I/IKO-
XUMHUYECKUX METOJAOB U UX NPUMCHEHUEC T PCHICHNUA KOHKPETHBIX TEXHOJIOTUYECKUX 3a1a4, HPUMCHEHUEC DTUX METO0B
B ITPOBCACHUHN HAYYHBIX HUCCIIEA0BAHUM.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | b1.B.JIB.12

2.1 | TpeGoBanus K npeaBapuTeIbHON NOAT0TOBKE 00y4aI0IIerocs:

2.1.1 | ®usnueckas XUMHS

2.2 | [ucuMIuIMHbI ¥ PAKTUKH, 1JI51 KOTOPBIX 0CBOEHHE JAHHOM IMCHUIIIMHBI (MOY/Is1) HE0O0OX0AMMO KaK
npeamecTBylollee:

2.2.1 | MarepuanoBeneHue

2.2.2 | TennorexHUKa METAITyprUu4€CKUX arperaron

2.2.3 | ®u3HKO-XUMUS METAJUTYPrUUECKUX IIPOLIECCOB

3. KOMINETEHLVH OBYYAIOIIETOCS, POPMUPYEMBIE B PE3YJIBTATE OCBOEHWS ANCLUTIINHEI
(MOJLYJIS)

OIIK-1: roTOBHOCTBIO HCII0JIB30BATh (DYHAAMEHTAJIbHbIC 00ILCHHIKEHEPHbIE 3HAHUS

3HaThb:

Ymerb:

Baanersn:

IIK-10: cnoco0HOCTHIO OCYIIECTBJSATh H KOPPEKTHPOBATH TEXHOJIOTMYECKHE MPOIECCHl B METAJJIYPIUH U
MaTepHa1000padoTke

3HaThb:

Ymerb:

Baaners:

B pesyibTarte ocBOCHUS JMCLMIIIMHBI 00Y4AIOLIUICS 10J2KEH

3.1 (3HaTh:

3.1.1 | noHuMaHue HpO(I)CCCHOHaHLHOﬁ 00J1aCTH U TOTOB OCYHICCTBJIATH OTACIBbHBIC BUABI I/ICCJ'IC,ZLOBaHI/Iﬁ B paMKax
IIOCTABJICHHLBIX 3aJ1a4 1 O(bOpMHSITL PE3YNbTATHI 11O 3aJaHHBIM ITapaMeTpamM

3.2 | YMeTh:

3.2.1 | BBINOJHATH BCIIOMOTaTeIbHbIC pa6OTLI IIpyu IPOBCACHNHU HAYYHBIX HCCIIEAOBAHUM O CTaHAAPTHBIM METOANKAM

3.3 | Bamagers:

3.3.1 | BeiOupaTh TeXHUYECKHE CPEICTBA U METO/AbI UCIIBITAHUHN (M3 HabOpa UMEIOIIMXCS) AT peleHus 3a1a4
PO ECCHOHATIBHOM NeSITETbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon HaumeHnoBaHue pa3ejioB U TeM /BHJ Cemectp / | HacoB | Kommneren- | Jlureparypa | Uutpe | Ilpumeuanue
3aHATHS 3aHATHS/ Kypc MU PaKT.
Paznen 1. Paznen 1. Beenenne
1.1 Beenenue. Ilenu u 3anaun Kypea 3 0,5 | OIIK-1 IIK- JI1.5J12.4 0
DOXMA. 0coOEHHOCTH U 00JIaCTH 10 215253

npumeHenuss PXMA, ux kparkas
xapakTepucTuka. OCHOBHBIE MTPHEMBI,
ucmonb3yemsie B DXMA.
Knaccudukanus MeTo10B B

OXMA Jlekuwust mpe3enTarys /JIex/

Pazpen 2. PA3JIEJI 2.
DJIEKTPOXUMHYECKHE MEeTObI AaHAJIN3A.




2.1 DAEKTPOXUMHYECKHE METOIbI aHAIN3a 1 OIIK-1 TIK- JI1.5J12.2
(KOHIYKTOMETpHSI, TTOTCHIIMOMETPHS, 10 J12.3
BOJITAMIIEPMETPHUS], KyJTOHOMETPUS, 012233
IIEKTPOTPaBUMETPHS).

Konaykromerpruueckuii MeTo/] aHaIu3a.
VY aenbHas U SKBUBAJIEHTHAs
3JIEKTPOIPOBOAHOCTD. 3akoH Konbpayma.
Cxewma Konbpaymra. [Tpsimas
KOHAYKTOMETPHSI U METOH
KOHJYKTOMETPHYECKOT'O TUTPOBAHHSI.
[IpumMeHeHne KOHAYKTOMETPUH B
peaKkuusax KHUCIOTHO-OCHOBHOT'O
B3aUMOJICICTBUS, pEAKLMAX OCAKICHUS,
KOMIDIEKCO00pa30BaHMs, OKUCIHTEIHHO-
BOCCT@HOBUTENILHBIX PEAKIIMSAX.
BbIcOKOUaCTOTHOE TUTPOBAHHUE.
[IpuMeHeHne MeTo/1a KOHAYKTOMETPHH B
XUMHAW ¥ XUMHUYECKOW TE€XHOJIOTHH.
/JTex/

2.2 KonTtponbHas padora 4 1. 21 OIIK-1TIK- | JI1.5J11.4
"DIIEKTPOXUMUYECKIE METO/IbI 10 JI1.3J12.2
anammsa /Cp/ J12.1J13.3

212233

2.3 JlaGoparopnas padota Ne 9. 4 OIIK-1 IIK- JI1.5712.2
OmnpeneneHue coep:kanus KUCIOT 10 J12.3J13.4
KOHIYKTOMETPHIECKIM MeTo10M. /J1ab/ J3.2

013233
Paznen 3. PA3JEJI 3.
IHoTenmuOMeTpUYECKNH METON
aHaIn3a.

3.1 IToTeHnOMETpUUECKUI METO]] aHANIN3A 1 OIIK-1 IIK- J1.5712.2
TeopeTtnyeckre OCHOBBI MeTOa. THUTIBI 10 J12.3 J12.1
3JIEKTPOAOB. DJICKTPOAHBINA MMOTEHIIHAIL. 215253
HNHaukaTopHBIE SJEKTPOIBI U AJIEKTPOIBI
cpaBHEHHS (BOZOPOAHBIN, KATIOMEIBHBIH,
xyopcepedpsnblil Usmepenue 2/1C
KOMIIEHCAI[UOHHBIM U
HEKOMIICHCAIMOHHBIM METOZIOM. DJIEMEHT
Becrona. Mnnukaropssle anextpoast pH
-metpud. [IpsiMas HOTEHUHOMETPUS U
MTOTEHITHOMETPUIECKOE TUTPOBAHUE TIO
peaKysiM HeUTpaTu3aliy, OKACICHUS-

BOCCTaHOBJICHUSI, OCAXKACHUS,
KOMIDIEKCO00pa3oBaHus. Y CTPOHCTBO
IpuOOPOB JUTS POBEICHHS
MOTEHIIHOMETPUYECKOTO aHATN3a.
[IpakTHyeckoe NpUMEHEHHs METOA
MOTEHITUOMETPHUH. JIeKIusI-
npeseHTarys. /JIex/

32 JlaGoparopnas padota Ne 5. . 4 OIIK-1 TIK- JI1.5712.2
IToTeHIOMETpUYECKOE TUTPOBAHNE 10 J12.3J13.4
CMECH OPraHUUYECKUX KUCIIOT B HEBOJHOM JI3.2
cpene. /J1ab/ 212233

33 KontponsHas padora u 1 13 OIIK-1TIK- | JI1.1JI1.5
DNEKTPOXUMHUYECKHE METO IbI 10 JI1.3J12.2
anamusa /Cp/ JI2.3713.3

213233

3.4 DNEeKTPOXUMHUUECKHE METOIbI 4 OIIK-1 TIK- JIT.1 JI1.5

ananusa /IIp/ 10 JI1.3712.2
JI2.3J13.3
213233

3.5 PasHoypoBHeBbIE 3a1aun. 2 OIIK-1 TIK- JI1.5
DAEKTPOXUMHUYECKHE METOABI 10 JI1.3J12.2
ananusa /IIp/ J12.3

JI12.1J13.3

013233




Pasznen 4. PA3JEJI 4.
ITonsiporpadmyeckuii MmeTon aHaau3a.

4.1

Tonsporpaduyeckuii MEeTO aHATTH3A.
Teopernyeckue OCHOBBI METO/A:
KOHLIEHTPALIMOHHAS U AJIEKTPOIHAsS
noJisipu3anusi, ypaBuenue Mipkosuua.
PryrHbI KanenbHbIM s1ekTpoa. Cxema
nonsiporpaduyeckoil yCTaHOBKH.
KauecTBeHHBINM U KOJUYECTBEHHBIN
moJsiporpaduyecKuiil  aHaIH3.
AMIiepoMeTpHUecKOe TUTPOBAHHE.
[Ipumenenue nonsaporpaduu ams
aHaIu3a OPraHMYecKUX CoeIMHEHUH 1
BMC. /Jlex/

0,5

OIIK-1 TTK-
10

J1.5
J11.4J712.2
013233

Pasnen 5. PA3JIEJI S.
JJIeKTPOrpaBMMeTpUYECKHii MeTo
aHAIN32 U KYJIOHOMETPHS.

5.1

OnekTporpaBUMETPHUECKUIT METON
aHaIu3a U KyJIOHOMETpUSI.
TeopeTnyeckue OCHOBBI METOJA: 3aKOHBI
@apages, BEIXOA MO TOKY, HOTESHIUAEI
pa3NoXKEHHUs U IepeHaNpsKEeHUs.
CxeMbl yCTaHOBKU IS
3JEKTPOrpaBUMETPUYECKOrO aHAIM3A.
Kynonomerpuueckuii MeTo]] aHaIH3a.
Bujs! KynoHOMETPOB.
Kynonomerpuueckoe TUTPOBAHUE NIPU
MIOCTOSSHHOM HOTEHIHAaNe U NOCTOSHHON
cuie Toka. [IpakTHueckoe npuMeHeHUe
Mertona. /JIex/

0,5

OIIK-1 TTK-
10

JI1.5J11.4
0109233

Paznen 6. PA3JIEJI 6. OnTuyeckue
MeTObI AHAJIN3A.

6.1

Onruueckye METOIbI aHATIH3A.
OMHCCHOHHBIN CHIEKTPANIbHbINA aHAJIU3.
AToMHBIE crieKTpbl. OCHOBHBIE
XapaKTEePUCTUKHU IEKTPOMAarHUTHOTO
n3aydeHust. ICTOYHUKY BO30YKIEHUS
CIIEKTPOB, IUCIEPTUPYIOLIUE SJIEMEHTHI,
NIpUEMHUKY cBeTa. KadecTBeHHBIH 1
KOJIMUECTBEHHBIN aHAIIN3 C TIOMOIIBIO
SMHUCCHOHHBIX CIIEKTpOB. /JIek/

OIIK-1 ITK-
10

J1.5
J11.4J12.2
0102393

Paznen 7. PA3JEJI 7. AncopOounoHHas
CHEeKTPOCKONHS.

7.1

JIabopaTopHas pabota Ne 7. . IIpoBepka
3akona byrepa-Jlambepra-bepa. /J1a6/

OIIK-1 ITK-
10

J1.5
JI1.4J12.2
J2.1J13.2
0102393




7.2

AncopOIOHHas CHIEKTPOCKOIHS.
Krnaccudukanus meronos
aIcCOPOIIMOHHOM CIIEKTPOCKOTIHH.
OCHOBHBIC 3aKOHBI CBETOIIOTJIOMICHUS.
3axonsl bepa, JlamGepra — byrepa u
Jlambepra — Byrepa — bepa. OTkiIoHeHHS
ot 3akoHOB JlamOepra — byrepa — bepa.
Mormnspaslit kodddurpeHt
CBETOIOIJIOICHHUS, (PU3NUECKUIT CMBICII.
3aBHCHMOCTH MOJISIPHOTO K03 dHIeHTa
CBETOIOTJIOMIEHNSI OT IIPHPOIBI
BEIlECTBA, OT JJIHMHBI BOIHBI U pH —
pacTBopa.

Doto3hhexT ero pasHOBUAHOCTH.
3akoHbI (HOTOTOKA: 3aKOH DUHINTEIHA U
CroneroBa. Bakyymuble (POTO3/IEMEHTBHI.
Y CTpoiCTBO U XapaKTepUCTHKA
CEJICHOBOTO (hOTOIIEMEHTA, KHCIOPOJHO-
L[€3UEBOTO U CYPbMSHO-IIE3UEBOTO
¢oToanemenToB. O0mas u ceKTpajbHas
YyBCTBHUTEJIHFHOCTH (POTOIIICMEHTOB.
OcHOBHBIE METOABI (POTOMETPHUECKUX
n3MepeHuil (MeTo CTaHIapTHBIX
PacTBOPOB, METO]] KAJTMOPOBOYHOTO
rpaduka, MeTox 100aBOK, METOX
muddepeHnnanbHoN GoToMeTpHun)
OcHoOBHBIE Y3116l TIPHOOPOB
abcopOrmonHoH poTomeTpun
(MCTOYHUKH CBETa, JUCIEPraTopsl CBETA,
MIPUEMHHKH CBETA). Y CTPOMCTBO
onaokaHanbHBIX (KOK -2, KOK - 3) u
JIBYXKaHAJIBHOTO
(dorosnexTpokoaopumeTpoB (PIK — M).
Ipuniun ontudeckoi koM /JIek/

0,5

OIIK-1 ITK-
10

J1.5
J1.4J12.2
J12.3 JI2.1
013233

Paznen 8. Paznen 8. Hedesomerpust u
TypOoauMeTpHus.

8.1

Hedenomerpus u TypboaumeTpus.
CyImHOCTh METOJOB, UX HMPUMEHEHUE B
aHAJIUTHYECKOH NpaKTHKE, B T.4. B
xumun BMC u 1151 perieHust HEKOTOPbIX
9KOJOTUYECKHX mpobiem. /JIex/

0,5

OIIK-1 ITK-
10

J1.5
JI1.4J12.2
01090233

Paznen 9. Paznen 9. Pegpakromerpust

9.1

PedpakromeTpust, TPUHLUI METO/A.
3aKOHBI PEIOMIICHHS CBETA.
AOCOIOTHBIN ¥ OTHOCHTETBHBIH
IoKasaTenb mperomieHus. [TomHoe
BHYTPEHHEE OTpaXKeHHEe. 3aBUCHMOCTh
TIOKa3aTels IPEIOMIICHHS OT Pa3INIHbIX
(akropoB. Jlucnepcus cBeTa u criocoObt
ee BblpaxkeHus1. [lossipusyemMocThb
TIOJISIPHBIX M HETIOJSIPHBIX MOJICKYIL.

VY nenbHas M MOJISIpHAs pepaxius.
Croco0s! pacdera MOJISIPHOH pedpakiyy.
Mousipaasi pepakuus Kak METoJ
YCTaHOBIICHHS IPUPOJBI OPTaHUUECKUX
coenmHeHNH. PedpakTomMerprdeckuii
aHAJIU3 OJIHO-, IBYX- U
TPEXKOMIIOHCHTHBIX CHCTEM. AIapaTypa
pedpakTOMETPUIECKOTO METO/1a aHAITN3a
IIpu3ma Amuun. ¥YcTpoiicTBO
pedpakromerpa Tuna Aboe.
XapakTepucTHKa U 00JIaCTh IPHMCHEHUS
metona.Jlexmus -npe3eHtanus. /Jlex/

0,5

OIIK-1 ITK-
10

J1.5
J11.4J12.2
JI2.3 J12.1
013233




9.2 JIabopaTopHas pabota Ne 6. 4 OIIK-1TIK- | JI1.5JI1.4
OrnpeneneHue yAeqbHOM U MOJIAPHOU 10 JI1.2J12.2
pedpakiuu pacTBOPEHHOTO J12.3J13.4
BemecTna. /J1ab/ J3.2

213233
9.3 KoHnTtponbHas padora u 2 Onruueckue 18 OIIK-1TIK- | JI1.5J11.4
MeTos! ananm3za /Cp/ 10 J1.3
JI1.2712.2
J12.1J13.2
313233
9.4 Onrtryeckre MeToab! ananm3a /T1p/ 4 OIIK-1TIK- | JI1.5J11.3
10 JI1.2J12.2J13.
2
313233
9.5 PasHoypoBHeBble 3a1aun. OnTuyeckue 2 OIIK-1TIK- | JI1.5J11.3
MeTo b! anam3a /TIp/ 10 JI1.2712.2
J12.3
J12.1J13.2
213233
Pazpen 10. Pasnen
10.ITonsspuMeTpHYecKHl METO/
aHaJIn3a.

10.1 TTonsipumeTpUUYECKU METO]] aHATTU3A. 0,25 [ OIIK-1 IIK- JIL.S
TeopeTuyeckre OCHOBBI METOJIA. 10 J11.4J712.2
OnTHuecKky aKTUBHBIE BEIIECTBA. J12.3
[ony4enue miIOCKOMONIPU30BAHHOTO 212233
ceeta. [Ipusma Hukomns, yctpoicTBo
MOJISIPUMETPOB. XapaKTEPUCTHKA U
obnacTs npuMeHeHus Meroaa. /Jlex/

10.2 JIOMUHUCIIEHTHBIN METO/]] aHaIU3a. 0,25 | OIIK-1 IIK- JI1.5712.2
CymHocTh MeToaa. Beixon 10 92
JTIOMHUHUCTICHIINY. Tyrenue
moMuHACHeHIMU. O0IacTh TPUMEHEHUS
JIIOMUHUCLIEHTHOI'O aHaJln3a. Y CTPOICTBO
Y TIPUHIHI paboThl Guryopometpa. /JIex/

Pazpen 11. Pazpen 12. Meroab!
pa3neieHus:

11.1 Mertoap! pazaeneHus: DKCTPAKIHSL. 0,25 | OIIK-1 IIK- JI1.5
3aKoH pacnpee/ieHUs BeIEeCTBA MEXTY 10 JI1.4J12.2
JIByMsI HECMEIIINBAIOIIUMUCS JI12.3
pactBoputensimu. KonnuectBeHHbIE 213203
XapaKTEPUCTUKU METO/A IKCTPAKIHU
OCHOBHBIE KOJINYECTBECHHBIC
XapaKTEPUCTUKH IKCTPAKIINH.

[IpuMeHeHne SKCTPaKIUK IS
HCCIICIOBAHMUS MTOTMMEPHBIX
cucrem. /Jlex/

Pazpen 12. Pazpen
13.Xpomartorpaduueckuii MeTo
aHaJIn3a.

12.1 XpomarorpapuuecKuii METO] aHATH3A. 0,5 | OIIK-1 IIK- JI1.5J12.2
Knaccudurkarms meTooB 10 012233

xpomarorpapun. XpoMaTorpaduaecKuit
nuK. OCHOBHBIE Y3JIbI
XpOMaTorpa4eKNX yCTaHOBOK. THIIBI
netekTopoB. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN XpoMaTorpaduaeckuii
aHanu3. MoHHO-oOMeHHas
xpamatorpadus. ['azoancopOrmonHas u
Ta30)KUAKOCTHASI XpoMaTorpadus.
IIpumenenne xpoMaTorpaduueckux
MeToJ0B. Maccxpomarorpadust. JIekius-
npe3eHTays. /JIex/




12.2 XpomaTorpaduaecKre MeTO b 3 4 OIIK-1TIK- | JI1.5JI1.4 0

ananu3a /IIp/ 10 JI1.3712.2
JI12.3J13.1
013233

Pazpnen 13. Pazgen 14. Tepmuyeckuii

aHaIn3.

13.1 Tepmuueckuii ananus. Tepmorpadwus, 3 0,5 | OIIK-1 IIK- JIL.5 0
TEpPMOTPaBUMETPHS, 10 JI1.4J12.2
nuddepeHnnaTbHBIA, TePMUIECKIH J12.3
ananu3. [lepuBarorpadus. Ilpaktuueckoe 212233

IIPUMEHEHNE TEPMUYECKUX METOI0B
aHaNM3a JUIA M3YdeHNs (PU3NIECKUX U
XMMHYECKHX TporieccoB. [IpumeneHne
TepMorpaduu B XUMHUHU U HU3KKE
BMC . JIexuns-npe3enrarus. /JIex/

Paznen 14. Paznea 15. O630p
COBpPeMEeHHBIX (U3HYeCKHX METO10B

aHaJM3a
14.1 0030p COBPEMEHHBIX (PH3MUYECKHUX 3 0,25 | OIIK-1 TIK- J1.5 0
METOJ0B aHanu3a. Jlekuus 10 JI1.4J712.3
npe3enranust. /JIex/ JI2.1
212233
14.2 Pedepar /Cp/ 3 25 OIIK-1TIK- | JI1.5J11.4 0
10 J1.2J12.2
JI2.3J713.3
212233
14.3 /Ox3amen/ 3 27 OIIK-1IIK- | JI1.5JI1.4 0
10 J1.3J12.2
J2.3
JI2.1J13.4
JI3.3J13.2
213233
5. ®OHJ OIIEHOYHBIX CPEJCTB
5.1. KoHTpoJibHbIe BONIPOCHI M 3a/1aHUSI
Bomnpocs! ns 3auera.
1. Beenenue. Ilenu u 3amaun kKypca aHanutudeckoil xumMud 1 @XMA. OcoOeHHOCTH, 001aCTh MPUMEHEHHS, KpaTKas
XapaKTEPUCTHKA U Kiaccupuramnus MetogoB DXMA.
2. AncopOruonHas cnekrpockonus. OCHOBHBIE 3aKOHBI cBeTonoriomeHus. @oToTok. 3akoHb! GoToToKa. DOTOIIEMEHTHI.
KauecTBeHHBIN 1 KOJIMUECTBEHHBIH aHAIN3 B aJICOPOLIMOHHOMN CIIEKTPOCKOHUH.
3. 3akonsbl JlamOepta — byrepa — Bepa. OTkinoHenus ot 3akoHoB JlamOepTa — byrepa — Bepa. YcTpoicTBO 0JHOKaHAILHOTO
®OKa (KOK - 2).
4. VYerpoiictBo apyxkaHansHoro ®OKa (OOK — M). [IpuHIUN onTr4eckoil KOMIIEHCAIHY.
5. AncOopOIMOHHAs CHEKTPOCKOIHSA. Y CTPOMCTBO M XapaKTEPHCTHKA CIICKTPO(OTOMETpa (MCTOYHHKH CBETA, TUCIEPraTOPBI
cBeTa, MPUEMHUKH CBeTa). [IpakTiHaeckoe MpUMEHEHHE afcOPOIIMOHHON CIIEKTPOCKOIIHH.
6. AncopOIoHHas CHeKTPOCKONHA. 3aKOHbI (hO0TOTOKA, (hoToaddext. PazHOBHIHOCTH oToddDekTa. YeTpoiicTBO
XapaKTEpUCTHKA CEIEHOBOTO (pOTOIIEMEHTa.
7. AJCOpOIMOHHAs CIEKTPOCKOMHUs. 3aKoHbI (oTOTOKA, (hoTodddext. PasHoBrmHOCTH PoTOdDdEeKTa. YCTpOCTBO 1
XapaKTEePHUCTHKA KHCIOPOJHO-IIE3NEBOT0 (POTORIEMEHTA.
8. AncopOioHHas cneKTpockonus. 3akoHbI (oToToKa, hoToaddexr. PazHOBHIHOCTH PoTOddDekTa. YcTpoiicTBO
XapaKTEePUCTHKA CYPbMSIHO-LIE3HEBOI0 (POTOIIICMEHTA.
9. MomsipHBIH K03 (HUIMEHT CBETONOTTIOMEHNS, HU3MIECKAI CMBICT. 3aBICHMOCTb MOJIIPHOTO K03 dunneHTa
CBETOIOTJIAICHUS OT IIPUPOJIBI BELIECTBA.
10. ModsipHblii K03 (GUIHMEHT CBETONOMIOMEHHS, PU3MUECKUI CMBICI. 3aBUCUMOCTh MOJIIPHOTO KO3 dHUIIHEeHTa
CBETOIOIIOLEHNS OT AJUHBI BosIHBI M pH — pacTBopa.
11. Peppaxromerpust. CymHOCTh MeTOA. 3aKOHBI TIPEOMIICHHsI cBeTa. [Ipu3ma AMU4N. Y CTpOCTBO pedpakToMeTpa THUIIA
A66e. XapakTepucTUKa U 00JIaCTh IPUMEHEHHS METOIA.
12. Pedpaxromerpus. CymHocTs MeTona. MossipHast pedpakiusi Kak METOJ] YCTAaHOBJICHHS CTPYKTYPBl OPraHMYECKUX
coeMHEHUH. Y cTpoiicTBO pedpakroMerpa THma [lynbhprxa. XapakTepucTrka U 001acTh IPIMEHEHUS METOIA.
13. Konnykromerpus. Y aenbHas 31€KTpOIpoOBOJHOCTh. Onpenenenue nocrossHHoM cocyna. Cxema Konbpayma.
14. Konnykromerpus. DKBHUBaNeHTHAs 3JIEKTPONPOBOAHOCTD. 3akoH Kombpayia.
15. Konaykromerpus. CymHocth Merona. 3akoH Konbpayma, cxema Konbpayma. [Ipsimasi KOHIYKTOMETPHSI B METOJT
KOHIYKTOMETPHUYECKOTO TUTPOBAHNS.
16. Hcnonp3oBaHne MeTOAa KOHAYKTOMETPUUIECKOTO TUTPOBAHUS B KHCIOTHO-OCHOBHBIX PEAKIHUAX, & TAKXKE B PEAKIHIX

OCaAXIACHUA, KOMHJ’IeKCOO6pa3OBaHI/Iﬂ " OKHUCJICHUA-BOCCTAHOBJICHUS.




17. BeicokodacToTHOE TUTpOBaHKE. OCOOCHHOCTH METO/a, €r0 XapaKTepucTuka. IIpuMeHeHne MeToqa KOHAYKTOMETPHU B
XUMHH ¥ XUMHUYECKOH TEXHOJIOTHU.

18. IMorenmuomerpus. CymHocTh MeTona. YpasHeHne Heprera. M3mepenne 5/]C KOMIIEHCAITMOHHBIM CIIOCOOOM.
YeTpoiicTBO U XapaKTepUCTUKa d1eMeHTa BecToHa.

19. [orennuomerpus. Cymuocts Metoaa. BeiBon ypaBHenust Hepucra. M3mepenne 3/IC HEKOMIIEHCALIMOHHBIM CIIOCOOOM.
VY eTpoiicTBO M XapaKTEpUCTHKA HOPMAJILHOTO BOJOPOIHOIO MIEKTPOJA.

20. INorennuomerpust. IHaAUKaTOpHBIE 3IEKTPOABI MeTOAA HeUTpanu3auuu. CTEKISHHBIN 3JIeKTpoJ. XapaKTepuCTUKa U
00J1aCTh IPIMEHEHUS METO/1a.

21. IMorenuuomerpus. HAMKAaTOpHBIE ANEKTPOABI METOAA HeWTpanu3anuu. Bogopoauslii anexrposa. XapakTepucTHKa U
001acTh MPUMEHEHHS METO/IA.

22. Ilorenuuomerpus. IHAUKATOPHBIE 3IEKTPOAbl METOAA HEUTpaIu3auuu. XUHTUAPOHHBIA  31EeKTpoJ. XapaKTEepUCTHKA U
00J1acTh IPHUMEHEHUS METO/1a.

23. IMoreHunomerpust. CymHOCTh METOA. DIIEKTPO/IBI CPAaBHEHNUS. XapaKTEPUCTHKA U 00JIaCTh IPUMEHEHUS
XJIOPCEPEOPSIHOTO HIIEKTPOIA.

24. INoTenmmomMeTpus, CyIHOCTs METOAA. DIEKTPOABI CPABHEHUS. XapaKTEPUCTHKA U 0071aCTh IPHUMEHEHHUS KalIOMEIEHOTO
JMEKTPOoJa.

25. Onexrponst I, IT u Il poma. Ypasuenne HepHera mist amextponos I (¢ BeiBomom), 11 (¢ BeiBogom) u 11T poxa.

26. IIpsMast TOTEHIMOMETpPUS U IOTEHIUOMETPUYECKOE TUTPOBAHUE MO PEAKLUAM HeUTpanu3auuu. TUIbl KPUBBIX
TUTPOBAHMSI.

27. IpsiMast TOTEHIMOMETPUS U NOTEHIOMETPUIECKOE THTPOBAHUE TI0 PEAKLUSIM OKUCIEHUS-BOCCTAHOBIEHH. THITBI
KPHUBBIX TUTPOBAHUS.

28. OneKkTporpaBUMeTpUUecKuil MeTo aHanu3a. 3akoHsl Papajes. [ToTeHIMANBI pa3IoKEHUS U NEePeHANPSKESHHS.
XapakTepucTHKa U 001acTh IPUMEHEHHS METOIa.

29. CxeMa yCTaHOBKHU JJISI BJICKTPOTPaBUMETPUIECKOTO METO/a aHaIM3a. BHYTpeHHMI 1 BHENIHHI 3JIeKTpoin3. Brxon mo
ToKy. O0JIacTh IPIMEHEHHS METOIA.

30. Kynonomerpus. CymHocTs MeToa. MeToJ, KylTOHOMETPHUUECKOT0 TUTPOBAHUS IIPU MOCTOSHHOH cuie ToKa.

31. XapakTepucTuKa 1 00J1acTh IPUMEHEHHSI METO/Ia KYJIOHOMETPUH. MeToJ| KyJIOHOMETPHIECKOTO TUTPOBAHMS MPH
MIOCTOSIHHOM IIOTEHIMAJIE.

32. Mertoas! paszjeneHus. DKCTpakius. 3aKOH paclpefeleHHs BellecTBa MKy AByMsSI HECMEIIMBAOIIMUCS
pactBopuTensiMu. KomnuecTBeHHbIE XapaKTEPUCTHKU METOAA 3KCTPAKIHH.

33. Mertoab! pazaenenus. Xpomarorpadus. AncopOiusi — ocHOBa MeToza XxpoMaTorpaduu. Kitaccudukanus MeTonos
xpoMmarorpapun. AncopOUHOHHAS U pacTIpeeNIUTeIbHAsS XpOoMaTorpadus.

34, Honoobmennas xpomarorpadusi. KaTHOHUTBI. AHUOHHUTBI. XapakTepUCTHKA B 00JIacTh MIPUMEHEHUST METO/a.

35. [Monsporpaduyeckuii Mmeron ananuza. YpaBHenue MipkoBruua. CxeMa mossiporpaguyeckoil yCTaHOBKH.

36. Bonsrammnepomerpus. KauecTBeHHBIN W KOJIMYECTBEHHBIN MOSAPOrpapUIecKH METO]| aHAIH3A.

37. IMonsapumerprueckuit Meton aHanu3a. ONTUYECKH aKTHBHBIE BemecTsa. [lomydeHne MmiIocKo-MOISIPH30BaHHOTO CBETA.
VYerpoiictBo nonsipumerpa. XapakTepUCTHKA U 001aCTh IPUMEHEHUS] METOA.

38. Iomsporpadugeckuii MeTox aHanu3a. PTyTHO-KamenpHbIH AmekTpos. Breiox ypasHenus HepHera s pryTHO-
KaIeJIbHOTO 3JIEKTPO/a.

39. JtomuHecteHTHBIA MeTo aHanu3a. CymHocTh MeToa. KBaHTOBBIM M 9HEPreTHYeCKUN BBIXOJ JTIOMUHECLIEHIIUH.

40. JlromuHecneHTHBII MeTox aHanu3a. CymHocTh MeToza. Tymenne momuHecueHnun. O6iacTh IPUMEHEHUS
JIFOMHAHECIICHTHOTO aHaJIM3a. Y CTPOICTBO M MPUHINI PaboTH! (ayopomerpa.

41. ITorenuunomerpust. IHAUKAaTOPHBIE 3IEKTPOAbI METOAA HEUTpaIu3auuu. XUHTUAPOHHBIN 3J1eKTpo. XapaKTepUCTUKA U
0051acTb NPUMEHEHUs METO/1a.

42. [psiMast TOTEHIIMOMETPHS ¥ OTCHIIMOMETPUIECKOE TUTPOBAHUE IO PEAKIUAM OKHCIICHHSA- BOCCTaHOBIEHH. Pacuer
KPHUBBIX TUTPOBAHMUS. THITBI KPUBBIX TUTPOBAHUS.

43. AncopOuust - ocHoBa xpomarorpaduu. Knaccugukarus metogoB xpomarorpaduu. KadecTBeHHBIH U KOJTHUECTBEHHBIN
XpomaTorpadu4ecKuii aHau3.

44. Tepmmuecknit anamm3. Tepmorpadus, TepMorpaBuMeTprs, T} —hepeHnnaTbHbI TePMUYECKIHA aHAIH3.

HepuBatorpadus. [IpakTuueckoe IpUMEHEHHE TEPMUIECKUX METOJIOB aHAIM3a A U3ydeHHs (GU3UIECKUX H XUMHUECKUX
IIPOLIECCOB.

5.2. Tembl nUCbMEHHBIX PadoT

[TpenycmoTpens! KoHTposIbHbIE paboTh! (KoHTposbHas paborta 1 DinekTpoxuMHUYecKHe MeTo bl aHann3a, KonrponbHas pabora 2 -
OnTrdecKre MEeTOIBI aHAJH3a), TECTHI 0 n3ydasieMbIM pasznenaM (Tect 1 DiaekTpoxuMHUdecKue MeToIbI aHamu3a. Tect 2
Omnrudeckue METO/BI aHAI3a)! Hanncanue pedepara. [Ipumepnsie Temsl pedeparos:[Ipaktiuueckoe mpumeneane ®XMA B
Pa3IMYHBIX 00JIACTAX XMMHU M XUMUYECKON TeXHOJOTUH. Vicronb30BaHne He(eIoMEeTPHYECKOro METOa B IS aHalu3a
KOJUIOMIHBIX cucTeM. ToHkocnolHast xpomarorpadus. CrieKTpanbHbIe METO/IbI KOHTPOJISI COCTOSTHHS OKPYKaIOIIEH Cpebl.
DOTOMETPUYIECKUI METO/ aHAIN3A.

5.3. ®oH/ OLICHOYHBIX CPEACTB

Pabouas mporpamMMa IUCIUITIMHEL o0ecriedeHa (POHIOM OIEHOYHBIX CPEIICTB.

5.4. IlepeyeHb BHU/10B OLIECHOYHBIX CPEACTB

I/ICHOJ'[B3yeMLIe (l)OpMBI TCKYIICTO KOHTPOJIA: KOHTPOJIbHA, CO6CCCI[OBaHI/Ie; TCCTI/IpOBaHI/Ie;pe(i)epaT;paElHoypOBHeBBIe 3ajiavuu,
3a4CT




6. YHAEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI (MOAYJIS)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscrBo, rog | Komuu-Bo
JI1.1 |3opuna I'anuna DOnexTpoxumus. ['aTbBaHMUECKHUE AIEMEHTHI: Y4el. mocodue mo Bonrorpan: 27
WBanosHa, KypyHuHa | ¢usnueckoit xumun BonrI'TY, 2011
I''M., Byros I''M.,
CunbkoB A.B.
JI1.2 | Kypynuna, I'. M. Pedpakromerpuueckuit MeTo ] aHanm3a [DIEeKTPOHHBIN pecypc]: Bomxckuit, 2020 3I1. U3,
ydae6HOe ocobue - http://lib.volpi.ru
JI1.3 [Kypynuna, I'. M., COOpHUK 3aJaHUi I CaMOCTOSITENILHOI paboTHI 10 Bomxckwuit, 2018 L. U3J.
Wsankuna, O. M. nucuuiuinHaM "AHanutndyeckas xuMmua" u "dusmko-
XUMHUYECKHE METO/IbI aHanmu3a" [ DIeKTPOHHBIN pecypce]:
yueOHOe Tocobue - http://lib.volpi.ru
JI1.4 | Eropos, B.B. u [ap.] Heoprannueckas u aHanuTudeckas XuMusi. AHaJTUTHUECKAst CII6.:JIanb, 2014 31. U3 1.
XUMHUSA. [DIEKTPOHHBINA pecype]: yueOHUK. -
https://e.lanbook.com/book/45926
JI1.5 |3opuna'.H., JlaGopaTOpHEIi MPAKTUKYM MO (PH3UKO-XUMHYECKAM METOIaM Bosrorpan: 32
Kypynuna I' M., aHanu3a BonrI'TY, 2014
CunrkoB A.B., byros
I'M.
6.1.2. JlonosiHUTEIbHASA JUTEPATYypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Komuu-o
JI2.1 | Xaxanuna T.U., AHAIATUYECKAS XUMHUSL: YICOHUK U TPAKTHKYM JIJIS Mockaa: FOpaiir, 10
Huxunrnna H.T. IpUKIagHOTO OakamaBpuaTa: 3-€ U3, MCIIp. U JOTL. 2016
JI2.2 |3omotoB FO.A., OcCHOBHI aHATUTHYECKOW XUMHUHN. B 2-x kH.: KH. 2 MeToast Mocksa: Beicmmas 15
Hopoxosa E.H. XUMHYECKOTO aHaIHu3a mkona, 1999
JI2.3 | Xapuronos O.41. Amnanutuueckas xumus. Ku. 2 Mocksa: Briciias 5
mkoia, 2005
JI2.4 | JIamukos 1O.C. Dr3uKo-XUMHYECKHE METOABI aHanu3a. U3, 5-¢, MockBa: Xumusl, 20
nepepabOTaHHOE U JOTIOJTHEHHOE 1974
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscrBo, rog | Komuu-Bo
JI3.1 | Kypynuna Xpomaro-macc-crekrpockonus.JJaboparopras padora Ne 11: Bomxckuii:, 2016 91 U3J.
I"'M.,bypmuctpoB Metoanueckue ykazaHus K 1a00paTOpHOMY MPAKTUKYMYIIO
B.B. nucuuininHe "Ananurudeckas xumus 1 DXMA"
JI3.2 |WBankuna, O. M., JlabopaTOpHBIi MPAaKTUKYM TI0 TUCIMILIHHE " AHATUTHYECKAs Bonrorpan: 3I1. U3,
Kypynuna, I'. M. XUMHA" Ul CTyZeHTOB HanpasieHus 18.03.02 Duepro- u BonrI'TY, 2018
pecypcocbeperaromue nporecchl B XUMUUECKOH TEXHOJIOTHH,
HeTeXUMHU 1 OMOTEXHONOTHH [ DJISKTPOHHBIN pecypc]:
yaeOHOe Tocobwue - http://lib.volpi.ru
JI3.3 | Kypynuna, M. T". PykoBOJICTBO K BBITIOTHEHHIO CAMOCTOSITENBHBIX padoT o Bomxckuii: BITN 1. U3[.
JTUCHUTUIHHE "AHaTUTHYEeCKas XUMUS U PU3UKO-XUMUYIECKHE (pumma)
MeTo bl aHanu3a". YacTes 2- OU3HKo-XUMHUYECKHE METObI BonrI'TY, 2016
aHanu3a [DJIEKTPOHHBIN pecypc]: METOUYECKHE YKa3aHUs -
http://lib.volpi.ru/
JI3.4 |3opuna I'.1., JlabopaTopHBIif TPAaKTUKYM O (PU3UKO-XUMUIECKAM METOIaM Bonrorpan: 3I1. U3,
Kypynuna I''M. ananu3za: CoopHuk "Yuebnsle mocodbus": Cepus BonrI'TY, 2013 N roc.per.
"EcTecTBeHHOHay4YHbIEC M TEXHUYECKHE TUCIUILTUHBI". BoImyck 03213028
3 76
6.2. Ilepevyennb pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKALIMOHHOI ceTn ""MHTepHeT"
31 |9BC BomrI' TY
32 | 9BC Jlanp
93 | 9BC Opaiit
6.3.1 Ilepeuenb MporpaMMHOro odecrneyeHust
7.3.1.1 | MS Windows XP
7.3.1.2 | [Topmucka Microsoft Imagine Premium
7.3.1.3 | ID df8605e9-c758-42d6-a856-ac0ba9714cc4
7.3.1.4 | Cyonmunensuonnsiii goroop Ne Tr000150654 (monnucka va 2017-2018rr)




7.3.1.5 | Cyomunensuonnsiii qoroop Ne KMC-193-2016 (moxmucka Ha 2016-2017rr)

7.3.1.6 | Cyomunensuonnsiii qoroop Ne KNMC-108-2015 (moxmucka Ha 2015-2016rT)

7.3.1.7 | Cyomunensuonnslit norosop Ne KIIC-099-2014 (moxmucka va 2014-2015rT)

7.3.1.8 | Cyonunensuonnsiit qoroop Ne Tr018575 (momnucka na 2013-2014rr)

7.3.1.9 | MS Office 2003

7.3.1.1 | JIunensus Ne41449069 ot 25.04.2007 (Geccpounas)

7.3.1.1 | MS Windows XP

6.3.2 Ilepeuens HH(POPMAIHOHHBIX 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 OBECIIEYEHME JUCHHUIIJIMHBI (MOY JIA)

7.1 | llomemenust st MPOBCACHUSA JICKIIMOHHBIX, ITPAKTHYCCKUX 3aHATUNA YKOMITJICKTOBAHbI

7.2 | YuebHast Mmebenb Ha 44 mocaZovHbIX MecTa, pabouee MecTo npenoaasatens, LCD TeneBusop.

7.3 | YueOHast Mebenb Ha 48 mocaovHbIX MecTa, paboyee mecTo npenoaasatensi, LCD TeneBuzop, KOMIbIOTED

7.4 | JTabopaTopHBIe pabOTHI IPOBOAATCS B CIICHUAILHO 000PYIOBaHHONW JabopaTopuu (pU3NKO-XUMHIECKUX METOI0B
aHanmsa:

7.5 | YueOHast Mebenb Ha 15 mocagouHbIX MecT, pabouee MecTo mpenoaasaTelis, pH-MeTp MUUTUBOIBTMETD,

7.6 | korgyxTOMeTp, MynbTHTECT KCJI-1,

7.7 | pedpakromerp UPD-454 B2M,

7.8 | cnextpodoTomerp,

7.9 | ciextpodoromerp CD-46,

7.10 | xpomatorpad JIXM,

7.11 | xpomatorpad XIIM-4,

7.12 | mudporoii BompTMeTp LI 300 — 2 mt.,

7.13 | mxad BeITSDKHOM MIT-1500,

7.14 | kommeioTep Pentium TEEN,

7.15 | amexTpodororonopumeTp KDK-2,

7.16 | xpomaTomacc-ciekrpomerp MADCTPO 7820/5975,

7.17 | annon-4100 pH-MeTp 1ab0paTopHbIi

7.18 | IlomerieHust U1l CaMOCTOSITENbHON paboThl 00YyJaroIINXCsl OCHAIEHBI KOMITBIOTEPHON TEXHUKON C BO3MOXXHOCTBIO
MOAKIIOUeHHs K ceT "VIHTepHeT" 1 obeciedyeHHeM JOCTyIa B SIEKTPOHHYIO HHPOPMAOHHO-00pa30BaTEebHYIO CpeLy
opraamsarn. Komnerorep Microlab, mynsTumenua-npoexrop «Beng»MP620C, nmpuntep HPLaserJet1150.

8. METOANYECTKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Ba)kHBIM yCIIOBHEM YCIEIIHOTO OCBOCHUS AUCLMIUINHBI ABIAETCSA CO3[aHHe CTYIEHTOM CUCTEMBI TPAaBUIBLHON OPraHU3allii CBOETO
Tpy/a, TTO3BOJISIOMIEH pactpeeNuTh yueOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH C TPpadiKoM 00pa30oBaTeILHOTO IpoIiecca.
Hy»xHO OCyIIecTBIATh CAMOKOHTPOIb, KOTOPBIH SBISETCS HEOOXOAUMBIM YCIIOBUEM YCTICIIHOHM y4eOsl. Bee 3amanus k
NPaKTHYECKUM 3aHATHAM U J1a00paTOpPHBIM paboTaM, a TAKKe 33/1aHNs, BBIHECEHHBIC Ha CAMOCTOSATEIbHYIO PaboTy, peKOMEHyeTcs
BBITIOJTHATH HETIOCPEICTBEHHO TI0CIIE COOTBETCTBYIONIEH TEMBI JIEKITMOHHOTO KypCa, 9TO CIIOCOOCTBYET JIyqIIeMy YCBOSHHIO
Martepuaa, H03BOISIeT CBOEBPEMEHHO BBISIBUTh U YCTPAHHUTh «IIPOOETBD» B 3HAHUAX, CUCTEMAaTH3UPOBATh PaHee PO AeHHBIH
MaTepuall, Ha €ro OCHOBE NPUCTYNHUThH K OBJIAJEHHIO HOBBIMY 3HAHUSIMH, YMEHUSMU U HaBBIKAMHU.

Meroauyeckue ykazaHHs K JIEKIIMOHHBIM 3aHATUAM:

B xoze nexunoHHBIX 3aHATHH HE0OX0IMMO BECTH KOHCTIEKTHPOBaHNE yIeOHOTO MaTepHraia, 00pamaTs BHUMaHHE Ha
(hopMyIHPOBKH, PACKPBIBAIOIIHIE COACPKAHIE TEX MM UHBIX SBICHUN U MPOIECCOB, HAYYHbIE BRIBOABI U IPAKTUUECKHE
pexoMmeHaanuu. XKenaTenbHo OCTaBUTh B PaOOUNX KOHCIIEKTAX MO, Ha KOTOPBIX JeNaTh MOMETKU U3 PEKOMEHI0BaHHOM
JIATEPATYPHI, JOTIOHSAIONIIE MaTepHal MPOCITYIIAHHOM JIEKIINH, a TaKKe MOAISPKUBAIOIINE 0COOYIO BaYKHOCTh TEX MM MHBIX
TEOPETUYECKUX TOJIOKEHUH.

Heo6xoaumo 3a1aBaTh NpenogaBaTeIio yTOYHSAIOIIUE BOMIPOCHI C LENbI0 YACHEHHUs TEOPETUYECKUX TTOJIOKEHUH, pa3peleHus
CIIOpHBIX cuTyanuii. Llenecoodpa3Ho nopabaTeiBaTh CBOI KOHCIIEKT JICKIIUH, JIeIasi B HEM COOTBETCTBYIOIINE 3aIIUCH U3
JATEPATYpHI, PEKOMEHIOBAaHHOM IIPETIoIaBaTeNIeM U IPEeAyCMOTPEHHON yaeOHOI ITporpaMMOi.

IToaroroBka K MPaKTUYECKUM 3aHATUSIM U 1a00paTOPHBIM paboTaMm:

[TpakTHueckue 3aHATHSA U J1aOOPaTOPHBIC PAOOTHI ITO3BOJISIIOT Pa3BUBATH Y CTYJCHTOB TBOPUECKOE TEOPETHYECKOE MbIIIICHHE,
YMEHHE CaMOCTOSTENFHO H3y4IaTh JIUTEPATypy, aHATN3UPOBATh MIPAKTHUKY; yd9aT 4eTKO (hOPMYyIHpOBaTh MBICTb. HaunHaTes Hamo ¢
U3ydeHHsI PeKOMECHJOBaHHOH JUTEpaTypsl. HE06X0ANMO TOMHUTH, YTO HA JICKIIMU OOBIYHO PACCMATPUBAETCS HE BECh MaTepHal, a




TOJIBKO €ro 4acTh. OCTanbHasl €ro 9YacTh BOCHONHSAETCS B IMPOIECCe CaMOCTOSITeNbHOI paboTsl. B cBs3u ¢ 3TUM paborTa ¢
PEKOMEHIOBaHHOH JIMTEPATYPOil 00s13aTenbHa. [ 0TOBSCH K IPaKTHYECKOMY 3aHATHIO WM 1a00paTOPHOIl paboTe, CTYACHT MOXET
oOpaIaTsest 3a METOIMYECKOM TOMOIIBIO K MTPpenoAaBaTerro. Vs Ha KOHCYNbTannio, He00X0ANMO XOPOIIO IIPOIYMaTh BOMPOCHL,
KOTOpHBIE TPEOYIOT pa3bICHEHUS.

MeTtoanueckue yka3zaHusl K caMOCTOSITeIbHOM padore:

CamocrosiTensHas paboTa CTYJICHTa SIBISIETCS OCHOBHBIM CPE/ICTBOM OBJIAJICHHS Y4EOHBIM MaTEpHAJIOM BO BpEMsi, CBOOOAHOE OT
00s13aTeNbHBIX yaeOHBIX 3aHATHIH. CaMocTodTeNnbHas paboTa cTyAeHTa HaJl yCBOCHHEM yaeOHOTO MaTepHana 1o y1eOHoH
JUCIUIIIMHE MOXET BBINOIHATHCS B OMOIMOTEKe YHUBEPCUTETA, yIeOHBIX KaOWHEeTaX, KOMIBIOTEPHBIX KJIaccaxX, a TaKxkKe B
JOMaIIHKX yciaoBusix. CoaepxaHue caMOCTOSTEILHOW paboThI CTyAEHTa ONpeeisieTcs yueOHON porpaMMOil ANCLUIIINHEL,
METOIMYECKIMH MaTepHaJIaMH, 3aJaHUsIMH U yKa3aHWAMH TperoaBateisi. CaMocTosTeNbHas padoTa B ayANTOPHOE BPEMS MOXKET
BKJTIOYATH!

1) KOHCTIEKTUPOBaHUE (COCTaBIICHHE TE3UCOB) JIEKIIHH;

2) pelieHue 3a1a4;

3) paboTy O CIIPaBOYHON U METOUUECKON JINTEPATYpPOIL;

4) BBICTYIUIEHUS C JOKJIaJaMH, COOOIIEHUSIMH Ha MPAKTUYECKHUX 3aHATHUSAX;

5) 3alUTy BBIIOJIHEHHBIX Pa0oT;

6) ygacTue B TEKyIIEM OIIPOCe TI0 OTASIBHBIM TeMaM H3yJdaeMOH TUCIUILTIHEL

7) yaactue B co0eceOBaHNX, TETOBBIX (POJIEBBIX) UTPAX, AUCKYCCHSIX, KPYIJIBIX CTONAX, KOH(EPEHIHIX;

8) yuactue B TECTUPOBAaHUH U JIP.

CamocrosiTensHast paboTa BO BHEAYJUTOPHOE BPEMsI MOXKET COCTOSTh U3:

1) moBTOpEeHNE JTEKIIMOHHOTO MaTepHaa;

2) u3y4eHus yaeOHON U HayIHOH IUTEepaTypsl;

3) BeIAENIeHNE HanboIIee CIOKHBIX M IIPOOJIEMHBIX BOIIPOCOB 110 U3Y4aeMOH TeMe, MOTy4eHNE Pa3bsICHEHNI U PEKOMEHAALNI 110
JTAHHBIM BOIIPOCAM C TIPETIOoIaBaTeNIMH Ka(ephl Ha MX KOHCYIbTalNAX;

4) mpoBeieHHEe CAaMOKOHTPOJIS ITyTEM OTBETOB HA BOIPOCHI TEKYIIEr0 KOHTPOJIS 3HAHHH, PEIICHUS IPEACTaBICHHBIX B yIe0HO-
METOIUUECKUX MaTepuanax Kadeapsl 3a/1a4d, TECTOB MO OTAENbHBIM BOIIPOCAM U3ydaeMOil TEMBI;

5) HOATOTOBKY K IIPAKTHYECKUM 3aHATUSAM U J1a00OPaTOPHBIM paboTam;

6) pemeHns 3a1a4, BBIAAHHBIX HA MPAKTHUECKHUX 3aHATHAX M Ta00PAaTOPHBIX paboTax.

B cooTBeTCTBHM ¢ METOANYECKUMH pexoMeHaarusiMu Munoopaayku PO (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
TpeAIoIaraeTcs UCIOIb30BaTh COIMAFHO-aKTHBHBIC B PE(IICKCHBHBIE METOIBI O0YYECHHUS, TEXHOJIIOTHH COIIMOKYIBTYPHON
peabuIMTanuy ¢ HeNbio OKa3aHUs IIOMOIIY B YCTAHOBJICHUH IIOJHOICHHBIX MEXITHYHOCTHBIX OTHOIICHHH C APYTUMH CTYACHTaMH,
CO3/1aHMH KOM(OPTHOTO MCUXOJOTMYECKOT0 KIMMaTa B CTyeHuecKkoii rpymnme. [Tog6op u pa3paboTka ydeOHBIX MaTepHaioB
HPOU3BOJATCS C YIETOM NPEJOCTaBICHHS MaTeprala B pa3InyHbIX (JOpMax: ayIuaibHOM, BU3YalbHOM, C HCIOIb30BAHHEM
CTEINATBHBIX TEXHUIECKUX CPEICTB M HH(POPMAITMOHHBIX CHCTEM.

®dopma MPOBEACHHS aTTECTAIMH [T CTYJCHTOB-UHBAJIN/O0B YCTAHABIUBACTCS C YIETOM HHAWBUIYATbHBIX ICHXO(DU3HUECKUX
0COOCHHOCTEH.

®dopma MPOBEACHHS aTTECTAINH JUIS CTYCHTOB-HHBAJIM/IOB YCTAHABINBACTCS C YIETOM HHAWBUIYATBHBIX ICHXO(U3MIECKAX
ocobenHoctel. s crynentos ¢ OB3 mpexycmarpuBaeTcst JOCTyMHAs (popMa IMPEAOCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, a
UMEHHO:

. B [I€YaTHOH WJIM 3JIEKTPOHHOH (hopMe (ISt JIUL ¢ HAPYIICHHSAMH OIIOPHO-IBUIATEIBHOTO allapara);

. B TI€YaTHOI (hopMe MIN 3IEKTPOHHOH (hopMe C YBETHUCHHBIM MIPH(PTOM M KOHTPACTHOCTHIO (IJIS JIMI[ ¢ HAPYIICHUIMHI
CllyXa, pedH, 3peHus);

. METOJIOM YTEHHSI ACCUCTEHTOM 3aJaHus BCIYX (IUIS JINI C HAPYIICHUSIMHU 3PEHUS).

CryneHTaM ¢ HHBAJIMAHOCTBIO YBEJIMUYMBAETCS BPEMs Ha IOJTOTOBKY OTBETOB Ha KOHTPOJIbHbBIE BOIIPOCHL. J{JIsl TAKUX CTYAEHTOB
IpeTyCMaTPUBAETCS JOCTYMHAs (opMa MPEAOCTaBICHUS OTBETOB Ha 3a/IaHUS, & HIMCHHO:

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

. BBIOOPOM OTBETa M3 BO3MOKHBIX BAPHAHTOB C HMCIIOJIb30BAHUEM YCIYr acCHCTEHTa (JUISl JIMIl C HAPYIICHUSIMU OIIOPHO-
JIBUTATENHFHOTO armapara);

. YCTHO (IJIs JHI[ C HApyHMICHUAMH 3PEHHS, ONIOPHO-IBUIATEIFHOTO amnapaTa).

HpI/I H606X0,£[I/IMOCTI/I I o6y'{a}omnxcsl C UHBAJIMTHOCTBIO MpOoNCaypa OUCHUBAaHNA PE3YIbTATOB 06y‘ICHI/IH MOXET NPOBOJAUTHCA B
HECKOJIBKO OTaIlOB.




