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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMITeTeHL[UU
Crniocoben [TIK-1.1. 3Haer 3HaTh TeopeTUUYeCKue
OCYIEeCTB/IATh OCHOBbI MOHWUTOPHUHTA B
MOHHUTOPUHT B 06/1aCTH 00s1aCcTh OXpaHbl
OXpaHbl OKpY’KaroLlen OKpY>KarolLler Cpefpl.
cpezpl (1TK-1); [TIK-1.2. ¥Y™meer YMeTb OCyILLeCTB/IATh

MOHHUTOPHHT B 00/1aCTH
OXpaHbl OKpY)KaroLeu
Cpefibl.

IIK-1.3. Bnageet

BnageTs criocOOHOCTBIO
OCYILeCTBIATh
MOHMTOPHHT B 00/1aCTH
OXpaHbl OKpY’Karolein
cpeppbl.




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucnyrnmHa « IHCTpyMeHTalbHbIe MeTO/IbI B aHaM3e 00BeKTOB OKPY KaroL[el Cpe/ibl» OTHOCUTCS
K yacTty, (hpopMupyeMoit yuacTHUKaMy 00pa30BaTe/IbHbIX OTHOIIIEHUH.

ducuurnivHa usyyaercsHa 3 Kypce B 5.6 cemecrTpe.

Llenb u3yuyeHUs: AUCLIMIIMHBL (POPMUPOBAHUE 3HAHUM, YMEHUU U B/IaJileHU OCHOBHBIMU (PM3HKO-
XUMUYeCKUMH (MHCTPYMEHTa/IbHBIMHM) MeTOJaM{, COBPEMEHHOH amrapaTrypoid v o0opyroBaHUEM [IIs
BBITOJIHEHUsI HayUHO-MCCJIe/I0BaTeIbCKUX paboT.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW
COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLMIUTHBI « IHCTpyMeHTalbHbIe MEeTO/IbI B aHaM3e 0OBeKTOB OKPY Karoliel Cpe/ibl» Ha 5.6

cemMecTp
OYHas
topma obyueHws
Bup paboTsl O0BeM AMCIUIIITHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 6/216
YyeOHBIX YaCOB Ha KOHTAKTHYIO pabOTy C MperojjaBaTesiem: 89.2
JIeKIUH 32
MPAKTUYECKUX/ CEMUHAPCKUX 28
nabopaTopHBIX 28
KOHTPOJIb camocTosiTesibHoU paboTel (KCP) 0

Jpyrux (rpymnmnoBasi, UHAUBUya/lbHasl KOHCY/IbTALMsl ¥ UHbIe BH/bI
yueOHOI [iesTeNTbHOCTH, TIpe/lyCMaTpHBatoLiye paboTy o0yuaromuxcs ¢

riperniogaBatesiem) OKP 1.2

Y4eOHBIX YaCOB Ha CAMOCTOSATeTbHYI0 paboTy obyuarormxcsi (CPC) 92

YueOHbIX YaCOB Ha MOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopma KOHTPOJIA:
OK3ameH 6 cemecCTp



Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUst

MaTepura/IoB: JIEKLINH,

TIPaKTUYECKHe 3aHSATHS,
CeMHMHApCKHe 3aHsATHS,
nabopatopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZI0EMKOCTb (B
yacax)

Jlek

J1ab

I1

JK

CP

OcHOBHas 1
JIOTIO/THUTE TbHAs
JIUTEepaTypa,
peKomeHlyemast
CTyZileHTaM (Homepa
13 CIMCKA)

3a/iaHus 110
CaMOCTOSITe/IbHON
paboTe CTy/eHTOB

dopma TekyI11ero
KOHTDOJISI
yCIrieBaeMoCTH
(KOM/IOKBUYMBI,
KOHTPOJTbHbIE
paboThI,
KOMITbIOTE@PHbIe
TeCTbI U T.11.)

3 Kypc

/'5 cemecTp

OnTrueckue MeTO/[bl aHa/IM3a

1.1

Breznenue. CrieKTpoCKONMUeCcKre MeTO/Ibl
aHanm3a.

OcHOBHBIe PUHLUILI U TTOHATUA. CIIeKTpbI
aTOMOB 1 MOJIEKY/I. 3aKOHBI MOIVIOIeHUs U
usnyuenusi. Knaccudukaiiyisi MeTofoB.
OT60p ra3o006pa3HbIX, KUAKUX U TBEP/LIX
nipo6. I[TpoboroaroToBka. DKCKypcus B
OKo/I0ruueckyo saboparopuio. OCHOBHbIE
TIPUHLUIIBI ONITUUEeCKOM CTIeKTPOCKOIHUH:
TIPUPO/ja CBETA; 3/IEKTPOMAarHUTHOE
V3/lyuyeHue; B3aMMO/IeliCTBYe CBeTa U
MaTepuu; TUIbI ClIeKTPoB. ONTHKA B
CIeKTPOCKONNU: NCTOYHUKU CBETa, IMH3bI U
3epKajia; MOHOXPOMAaTophbl; (POTOJETEKTODBI.

4

OcH. yut-pa Ne 1
Hom. mur-pa Ne 1

NudopmaimoHHbIi
TIOUCK

Keiic-3aanus,
VHdopMaLoHHbIN
TIOMCK

1.2

AToMHO0-abcopOLMOHHAs CTIeKTPOCKOTTHS

OO011jast cxeMa aTOMHO-abCOpPOIMOHHOTO

16

OcH. nmut-pa Ne 2
Hom. mut-pa Ne 1

WHbopmalioHHbIH
TIOUCK

Ketic-3aanus,
TectrpoBaHue




criekTpomeTpa. OHO/y4eBOU U
JIBYXJTy4eBOM CrieKTpoMeTpbl. VICTOUHUKH
W3/Ty4YeHus (JIaMIIbI C TIO/IbIM KaToZioM,
BBICOKOUACTOTHbIE 0e33/1eKTPO/IHBIE JIAMITBI,
na3epbl). CriocoObl aTOMH3aI[UN
(ny1ameHHast, 37IeKTpOoTepMuyUecKasi,
IUIpY/IHAsl TeXHUKA, XOJIOHbIH Tap).
[HetexTopbl. JloCTOMHCTBA ¥ HEJJOCTATKU
MeTo/a

1.3

ATOMHO-3MHCCHOHHAsA CITeKTPOCKOIIHA

[TpuHLMNHAaBEHAs CXemMa aTOMHO-
SMHCCUOHHOT0 CrieKTpoMeTpa. VICTouHMKH
aToOMH3aLuKu U BO30YKeHusI:
5/1eKTpruUecKue pas3psifbl (JyroBele,
VICKPOBBI€), [J1JaMeHa, TJIa3MeHHbIe
VCTOUHUKU. PU3nUecKre U XUuMUUeCKre
TMpoL{eCcChl B aToMr3aTopax. KauecTBeHHbIH
Y KOJINYeCTBEHHbIY aHa/u3.

OcH. nmut-pa Ne 2
Hom. mut-pa Ne 1

WHbopmaloHHBbIH
TIOWCK

TectupoBaHue, Keiic-
3aflaHusT

1.4

NK-criekTpockomnus.

W/Ibl ¥ SHEepTUs KojiebaHui MOJIeKY/I.
Mogenu rapMOHUYECKOrO U
aHrapMOHMYECKOT0 OCLIW/UIATOPA.
KBaHTOBaHMe KonebaTebHOM SHEPTUH.
Arnmnaparypa: UCTOUHUKU U3/1ydeHust (IUTugT
HepHcra, rnobap, riaTuHo-KepaMuuecKue
CTepyKHY, s1a3ep). OcobeHHOCTH BBOZA
ra3000pa3HbIX, )KHUJKHUX U TBEPAbIX MPoo.
PactBoputenu B IK-CIrieKTpoCKOIUU.
MoHOXpOMaTOopkI U 1eTeKTOPHI (TepMOoIaphl,
60s10MeTpbI, MUPO3/IEKTPHUUeCKHe
JeTekTopsl). 3HaueHnu VK- cnekTpockonuu
B OrpeZiesieHUM (PyHKLIMOHA/IbHBIX IPYMIT.

16

OcH. nmut-pa Ne 2
[Hom. mut-pa Ne 1

VHpopmaiioHHBbIHI
TIOUCK

TectupoBanue, Keiic-
3alaHust




1.5

Y®-BuauMasi CrieKTpOCKOTIHAS

Y®-BuauMasi CrieKTPOCKOTIHWS: ariraparypa
(oO1jast 6/10K-CxeMa, UCTOUHUKHY U3/TyUeHus,
MOHOXPOMAaTOPkI, /1eTeKTOpPbl). MeTozbl Y-
CTIeKTPOCKOMHU B UJIeHTU(DUKAL[UU
COTIPSDKEHHBIX OpraHUYeCcKuX COeJMHeHUH.

16

OcH. sut-pa Ne 2
[Hom. mut-pa Ne 1

NudopmaimoHHbIi
TIOUCK

TectupoBanue, Keiic-
3a/jaHus

Uroro 1o 3 Kypcy 5 cemecTpy

16

28

64

3 Kypc / 6 cemecTp

1

Macc-crnieKTpoMeTpruyeCcKHe MeTO/IbI

1.1

Macc-crekTpomeTpus

pUHLIUII MeToZa. Perlaemble meTofom
3ajau. biok-cxemMa macc-crieKTpoMeTpa.
BBoa nipo6b1. Turbl MoHK3aI[UKM (MOHU3AIUS
3/IEKTPOHHBIM yJjapOM, XMMUUeCKasi
VIOHM3aL|usl, NIOHU3aLs B 3/IeKTPOCIIpee,
Jla3epHasi ecopOIusi, poTOMOHU3AL[M).
Turnbl Macc-aHanU3aTopoB (CEKTOPHbIN
MarHUTHbBIM, BpeMSIIIPOJIeTHBIN,
KBa/IpYIIOJIbHBIN, NOHHAS JIOBYIIIKA).
[JeTtekTopbl (MUKPOKaHa/IbHbIE TI1aCTHUHBI,
JUHO/IBI, (POTOYMHOXKUTEN) — SKCKYPCUs B
OKoJI0ruueckyo saboparopuio. OCHOBHbBIE
TipaBM/Ia paclIM(pPOBKU Macc-
creKTpoB.Macc-CIreKTpbl OT/iebHbIX
KJIaCCOB OpPraHu4eCcKux COeIMHeHNN

OcH. nmut-pa Ne 2
Hor. mut-pa Ne 2

VHpopmaLoHHBIN
TIOMCK

TectupoBanue, Keiic-
3a/IaHUS

3JI€KTpOXI/IMI/II—IeCKI/Ie MeTObI aHa/IM3d




2.1 [ToTeHiomeTpust 6  |OcH. muT-pa Ne 1 NudopmaimoHHbIi JlaboparopHasi
TIOWCK pabora, Ketic-

ITpuHuun metoga. ITpsimas 3aJlaHus
rnoreHLoMetpusi. Mismepenue pH c
TIOMOILIbIO CTEKJISIHHOTO 371eKTpoza. [lpyrue
THITBI 3JIEKTPOZIOB U 00/1aCTH UX
NIpUMeHeHHsI

3 Xpomarorpaduueckre MeTo/ibl aHaIK3a.

3.1 Xpomarorpadus 8 | OcH. muT-pa Ne 2 Wndopmaumonnsii | JlaboparopHast

TIOUCK pabora, Ketic-

[ToHsiTHE O MOJBW)KHOM M HETIOABWKHOM 3a/laHus,
(azax. Knaccudukaiyst MeToz10B 110 TecTupoBaHue
arperaTHOMy COCTOSIHUIO TO/IBU)KHOU U
HeTo/IBW)KHOM (pa3, Mo MexaHU3My
paszesieHus], 0 TeXHUKE BbITO/IHEeHUSI.
AZCOpOeHTHI 1 3/TF0EHTHI B XpOMaTorpaguu.
[Top6op apcopbenHTa u AmoeHTa.
ToHKoC/I0Hast U KOJIOHOYHAst
xpomarorpadusi

3.2 ITpubopHas xpomarorpadus (razoBasi v 10 | OcH. nut-pa Ne 2 NudopmaiioHHbIM TectupoBanue, Keiic-
JKU/IKOCTHAs) TIOWCK 3a/jaHus

l'a3o0-azcopbipioHHas (ra3o-TBepAodasHas)
Y Ta30-)XKUIKOCTHAs Xpomarorpagusi.
Cop0eHTbI U HOCUTEJTH, TPeOOBaHUS K HUM.
Mexanu3m pasgenenus. Cxema razoBoro
xpomatorpada. Kononku. [leTekTopsl
(karapoMeTp, JeTEKTOP 371eKTPOHHOTO
3axBara, MJaMeHHO-UOHU3al[MOHHbIN
JIeTEKTOP), X UYBCTBUTEJLHOCTb U
CesleKTUBHOCTh. O6/1acTy IpUMeHeHust

10



ra3oBoii xpomarorpaduu. Buzibl >KUZKoCTHOM
xpomatorpaguu. [Tpeumyiiectsa
BbICOKO3(P(heKTUBHOU JKHUJKOCTHOU
xpomatorpadpuu (B3)XKX). Cxema
JKUIKOCTHOTO XpoMmarorpada. Hacocsl,
KOJIOHKU. OCHOBHBIE THUIIbI 1eTeKTOPOB, UX
YyBCTBUTETHHOCTh U CEIeKTUBHOCTb.

3.3 JK3aMeH 36
Wroro 1o 3 Kypcy 6 cemecTpy 16 28 64
Wtoro no AucCLMIIIMHE 32 |28 |28 128

11



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kox n c¢opmymipoBka kommereHuun: CriocobeH OCyL[eCTBASATh MOHWTOPDUHT B 00/1aCTH OXpaHbI
okpy>katoieii cpegpl (ITK-1);

Kop n Pesynbrare! Kpurepun ouleHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HauMeHOBaHHe |00yueHuUs 10 7 3 4 (Xoporio) 5 (OTMuHO)
MHAMKATOpa AACLIITIAHE (HeynoBnetBop |(YnoBneTBOPUT
AOCTIDKEHN WTEeJIbHO) e/TbHO)
KOMITeTeHL[UN
[IK-1.1. 3Haetr |3HaTb 3HaHuA He 3HaHUA 3HaHusA 3HaHus
TeopeTHUeckue |c(hopMHpPOBaHbI |HEJOCTaTOUHO |C(OPMUPOBAHBI, OJHOCTHIO
OCHOBBI chOopMHUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
MOHWUTOPYHTA B HEeCHCTeMHBbI OT/ie/IbHBIe
obactu npo0ebl 1
OXpaHbI HETOYHOCTH
OKpYy>Karolen
cpeJpl.
[IK-1.2. ¥YmeeT |YMmeTb YMeHus He YMmeHus He YMeHus B Ymenus
OCYLIeCTB/IATh | COPMUPOBaHbI | [IOJTHOCTBIO OCHOBHOM TMOJTHOCTBO
MOHUTOPHHT B cchopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
obsactu
OXpaHbI
OKpYy»Karollen
cpefpbl.
IK-1.3. Bnagets Bnanenue Bnanenue Bnanenue Bnanenue
Bnapeer CTMOCOOHOCTBIO |HAaBbIKAMHU He | HABBIKAMHU HaBbIKaMU B HaBbIKAMU
OCYLIeCTB/ATh | CHOPMUPOBAHO |HEYBEPEHHOE | OCHOBHOM yBepeHHOe
MOHUTOPUHT B chopMHpOBaHO
obsactu
OXpaHbI
OKpy>Karolei
cpeJpl.

KpurepusiMy oLieHMBaHUs

ABJIAKOTCA 6&]’[]’[])1, KOTOpbI€ BBLICTAB/IAKOTCA 3a BHUAbI AeATE€/TIbHOCTH

(oLleHOUHBbIE CpeACTBa) IO WTOTaM HW3ydyeHUs: MoAyJel (pa3fenoB AUCLMIUIMHBI), TEepeuuc/ieHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. bassibl, BbICTaB/isieMble 3a KOHKPETHbIE BU/IbI AeATe/TbHOCTU TIpe/|CTaBIeHbl

HHWXe.

4.2. Tunossbie KOHTPOJIbHbIC€ 3ddHHUA W/IHM HWHbBIE€ MdaATe€pPHdJIbI, HEOGXO,Z[I/IMLIE AJIA OIléHMBAHUA
pe3y/ibTaToB 06y‘-IEHI/IH o AUCIMIIVIMHE, COOTHECEHHBbIX C YCTAHOB/ICHHBIMH B 06pa30BElTEJIbH0ﬁ

nporpaMmme

HHAUKATOPpAMH

JIOCTHDKeHUA

KOMIIeTeHI[HIi.

METOJI[I/I‘-IQCKI/IE MaTepHuaJibl,

ornpeze/ISIIOIMe MPOLeAYPHI OLleHUBAaHNSA Pe3y/IbTaToB 00yJeHHs 110 AUCLUIIIHHE.

KO,ZL W HdMMEeHOBdHHe
HWHAWKAaTOpa A0CTHXXeHHUA

Pe3synbTrarel 00yueHust 110

JNVCLIATITUHE

O1jeHOYHBIE CPeJCTBa
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KOMIIeTeHLIMH

[TIK-1.1. 3Haer 3HaTh TeopeTUYeCKHue OCHOBBI TectupoBanue,
MOHHUTOPHHTA B 00/1acTH oxpaHbl | TH(OpMAaIL[MOHHBIN MOKCK
OKpY’KarolLlel cpefibl.

Cpe[ibl.

o6s1acTv 0XpaHbl OKpY KaroIei

[IK-1.2. ¥Ymeer YMeTb 0CylLLeCTB/IATh TectupoBaHue
MOHUTOPHHT B 00/1aCTH OXPaHbI
OKpY’Karollen Cpefibl.

ITK-1.3. Bnageet BnageTs criocobHOCTBIO Ketic-3amanust, JlabopaTopHast
OCYLLeCTBJIITb MOHUTOPHHT B pabota

Kpurepusimu oOljeHVMBaHUSI TIPH MOZAY/IbHO-PEUTHHIOBON CHCTeMe SIB/SIOTCS Oaslibl, KOTOpbIe
BBICTABJISIIOTCS TPerojaBaresieM 3a BHU/bI JeqaTe/bHOCTA (OLileHOYHbIe CPefCTBa) [0 WUTOram M3yueHusi
Mozyieit (pa3zesioB JUCLUILIMHBI), IepeurCc/IeHHbIX B PEUTHUHT-TI/IaHe JUCLIUIIIUHEI

0/151 3K3aMeHa: TeKYIIUH KOHTPOJIb — MakcuMyM 40 0asiioB; pyOexXHbIl KOHTPO/Ib — MakcumyMm 30

6asioB, MooIIpuTebHbIe OanIbl — MakcumyMm 10;

[ITkanel OLleHUBAHUA:
04151 5K3AMeHa:

oT 45 710 59 6an/I0B — «yI0B/I€TBOPUTETHHO;

ot 60 10 79 6anIoB — «XOpOLIoN;
ot 80 6aIoB — «OT/IMUHO».

TecToBbIe 3agaHus

OnucaHve TeCTOBBIX 3aZlaHUM: TeCTOBbIe 3aJaHUsl BK/IHOUAIOT TeCThl 3aKPLITOr0 TUMa (C OAHUM
TpaBUbHBIM  OTBETOM), TeCTbl Ha YCTAHOBJIEHWH TOC/Ie[JOBaTeJIbHOCTU M Ha YCTaHOBJIeHUe
cootBeTcTBUs. OIleHKa 3a BBITIOJIHEHHE TEeCTOBBIX 3aJjaHWM BBICTAB/ISIETCS Ha OCHOBAaHUM TIPOL|eHTa
3a/laHUM, BBIMIO/IHEHHBIX CTy[AeHTaMU B TIPOLleCCe TPOXMKIEHHUSI TPOMEXYTOUHOTO U PpyOexHOro

KOHTPOJIS1 3HAHUU
46. YcTaHOBUTE COOTBETCTBHE
Yactu gByxisyuyeBoro MK-criekTpometpa:

A) Bonometp

1) MoHoXpoMaTop H3/1y4eHust

b) [1pu3ma 13 xnopuja HaTpus

2) VcTouHUK u3nyueHust

B) I'mobap

3) Peructpupytoiiiee yCTPOKWCTBO U KOMITBIOTEp ISt
00paboTKH aHHBIX

I') KroBeTa 13 HeopraHu4eCKUx cosiei

4) Bpaiiaroiiieecsi CeKTOPHOe 3epKajio

5) IlpuemMHuK H3nydeHus

6)YcTpoiicTBO BBOZIA TIPOOBI

B r

47. B K-cnieKTpax OpraHn4eCcKuX COeJMHEeHUH BbIIeSIIOT 00/1aCTH:

A) ObnacTb BalIeHTHBIX Kojle0aHH# MPOCTHIX
cBs3ert X—H: O—- H, N-H, C-H, S-H

1) 4000-2500 cm™
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b) O6sacTh BasleHTHBIX KojiebaHui KpaTHBIX 2) 2500-1500 cm™!
cs3eit X=Y, X=Y: C=C, C=0, C=N, C=C, C=N.
B) O6sacTh Ba/leHTHBIX KOJieOaHUM MTPOCTHIX 3) 2500-500 cm-1.
cBsizeid X—Y: C-C, C-N, C-O u gecopmaLiiOHHbIX
Konebanwmii ipocThix cBsizelt X—H: C-H, O-H, N-H

4) 1500-500 cm-1.

A b B

94. Ha3oBuUTe OCHOBHbIE [IeTEKTOPHI, IPUMeHsieMble B ra30BOM XpoMaTorpaduu:
1. pedpakromeTpruecKkuii U CrieKTpOGOTOMETPUUECKUI 1eTeKTOPbI;
2. KarapoMmeTp, AuddepeHIManbHbIN 1eTeKTOp, UHTerpa/ibHbIN eTeKTOp, TepMOoIiapa;
3. 00/I0MeTphI, ONITHUKO-aKyCTUUECKHE STUEHKH, TTUPO3/IEKTPUUECKHE YCTPOHCTRA, AeTEKTOP
3JIEKTPOHHHOI'O 3aXBaTa;
4. KaTtapoMmeTp, MJlaMeHHO-MOHU3ALIMOHHBIN, TIJTaMeHHO-(OTOMEeTPUUe CKUM, 1eTEeKTOP
3JIEKTPOHHHOI'O 3axBara.
95. OrnpefiesiuTe BOSMOXXHOCTh ra30BOM XpomaTtorpaduu UCC/IefoBaTh ra3000pa3Hbie U TBEpAbIE
Bell[eCTBa
1. Henb3s UCCIEOBATh HU Ta3000pa3Hble, HU TBEp/Ible BEIleCTRa;
2. MOYKHO MICCJIe[[OBaTh JIFOObIe ra3000pa3Hbie BeleCTBa, a TBep/ible - TOJBKO JIeTYUHe;
3. MOKHO MCCJIe[IOBaTh JIFOObIe ra3000pa3Hbie U TBEP/IbIe BEIlleCTRa;
4. ra3o00pa3Hbie Bell[eCTBa MOXKHO, a TBep/ble Heslb3sl.
96. AHanu3 GeCIBeTHBIX BELECTB B TOHKOC/IOMHOM XpOMaTorpaduu POBOAST CIeAYIONIMM 00pa3oMm:
1. MposSBIAIOT peareHTaMH, [JArOLMMU OKpalleHHble COeJMHeHUsI C KOMIIOHeHTaMU CMeCH;
2. 00yrnMBarOT OpraHUuYeCcKye BelecTBa TepMO0OpabOTKOI;
3. O/rOfAroT JIFOMHUHECLIEHIIHIO TIsATeH 1Py 001yyeHnn Y® cBeTOM.

MeTtoanueckre MaTepuasbl, ONpejesoliye MpoLeAypy OLleHHBaHUS BbIMIOHEHUsI TeCTOBbIX 3a/laHul

OrnurcaHre METOAWKM OLleHMBaHUS BbITTOJTHEHUS TECTOBBIX 3a/laHMM: OL|eHKa 3a BbITIOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T10/[CUeTa MPOLjeHTa MTPABU/IbHO BBITTOTHEHHBIX TECTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6a1710B BBICTABJISIETCS CTYAEHTY, €CJTH MPOLIeHT MPABUIHHO BBITTOJTHEHHBIX TECTOBBIX 3a[JaHUN
coctaBnsieT 81 — 100 %;

- 7-8 6anoB BBICTABJISIETCS CTY/IEHTY, €C/TU TIPOLIEHT TIPAaBU/IbHO BBITIOTHEHHBIX T@CTOBBIX 3a/laHUM
cocrasisieT 61 — 80 %;

- 4-6 6anIOB BBICTABJISIETCS CTY/IEHTY, €C/TU TIPOLIEHT TIPAaBU/IbHO BBITIOJTHEHHBIX T@CTOBBIX 3a/laHUM
cocrannsieT 41 — 60 %;

- 10 4 6aJiNIoB BBICTAB/ISIETCS CTYAEHTY, eC/TU MPOLIEHT MPABUILHO BBITIOJTHEHHBIX TeCTOBBIX 3aJjaHUM
coctannsieT 40 %;

Keiic-3ajanus

Omucanue KeiiC-3aflaHWM: Kelc-3aJjaHie TIpeJcTaB/sieT COO0OM CUTYal[MOHHYIO 3ajjauy, TpeOyroIyro
OCMBIC/IEHHs], aHa/IM3a, a 3aTeM pellleHus1. PellleHre KelC-3a/laHus JO/DKHO ObITh apryMeHTHPOBAHHBIM,
Cofiep>KaThb MOSICHEeHUSI.

24. TTpu upieHTUUKALIMY aMUHOKHUC/IOT B KOHIIEHTpaTe 13 0e/IKOBOTO T'M/[poJir3aTa (PPOHT paCTBOPUTEIS
(cMech H-OyTaHO/IA, YKCYCHOM KUC/IOTHI U BOZBI) TIEPEMeCTHJICS OT LIeHTpa XpoMatorpaduueckoit Oymaru
Ha 55 mm. [Tocsie onpbICKMBaHUSI XpOMAaTOrpaMMbl paCTBOPOM HUHTH/IPUHA TIOJTYUW/IM TPU CUHUX TISITHA C
LeHTPaMH, y/laJleHHbIMU OT CTapTOBOM TMHUU Ha 20, 25 1 45 MM. B U/leHTUYHBIX YCI0BUSIX
XpomarorpapupoBaIv paCTBOPbl aMUHOKUCJIOT U TIOYUW/IU CelytoIue KO3(PPUIIMeHThI MOABUKHOCTH:
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acriaparvHoBas kuciora — 0,24, rmyramuHoBas kuciaora — 0,36, mu3uH — 0,46, BanuH — 0,64, anaHuH —
0,82, Tupo3uH — 0,90. Kakre aMHUHOKHCIOTBI COJIepKaTCs B KOHI[eHTpaTe u3 6e/KOBOro ru/iposiu3ara?

MeTtoauyeckue MaTepuasbl, OpeJessitolie poLeAypy OLieHWBaHUsI BbITIOJTHEHUST KelC-3alaHui

OrnucaHye MEeTOIUKY OLIeHUBAHUS: TIPU OLIeHKe PelleHUs Keic-3alaHust Haubosibiliee BHUMaHUE [JO/DKHO
OBITh yZe/1IeHO TOMY, HACKOJIBKO TTOJTHO PacKpBITO COZiepKaHue MaTepurasa, YeTKO W TIPaBU/IbHO J1aHbl JIN
orpeie/ieHus], paCKpbITO COJiepyKaHue MOHSATHI, BEPHO JIM UCTO0Ib30BaHbl HAyUHbIe TEPMUHBI,
VICTI0/1b30BaHbl JIM apryMeHTHUPOBaHHbIe [J0Ka3aTe/IbCTBa, OIBIT JesaTelbHOCTH, UCII0/Ib30BaHbI JIM paHee
nproOpeTeHHbIe 3HaHUsI, PACKPBITHI JId IPUUUHHO-C/Ie[ICTBeHHbIE CBSI3U, HACKO/ILKO BBICOK YPOBEHb
YMeHHUs1 ONleprpOBaHUs HayYHbIMU KaTeropysiMH, aHanu3a MHGOpMaL1y, Bia/ileHUsl HaBbIKaMU

MIpaKTUUe CKOU J1esITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax) (ZO/DKHBI CTPOTO COOTBETCTBOBATh PEUTHHT I/IaHY 0 MaKC. ¥ MUH.
KOJINY. GasijioB ¥ TOBKO /IJIS1 TeX, KTO YUHUTCS C UCTIO/Ihb30BaHUEM MOJY/IbHO-PEUTUHTOBOW CUCTEMBI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

- 2 Bana BBICTAB/ISETCS CTYAEHTY, eC/IM 3a/jlaHre IPaMOTHO ITPOaHa/TM3UPOBAHO, YCTaHOB/IEHbBI
NIPUYMHHO-C/IeZICTBEHHBIE CBSI3U, IeMOHCTPUPYIOTCSI yMeHUsI paboTaTh ¢ UCTOUHUKAMU WH(OPMaIWY,
B/Ia/leHVe HaBblKaMU MPAKTHUUeCKOM JleTe/lbHOCTH, HalileHO ONTUMaJIbHOE pellleHre Kelc-3a/laHue;

- 1 Gasn BeICTAB/IsIETCS CTYZIEHTY, eC/TM 3a/laHue MTPOaHaMM3MPOBAHO NTOBEPXHOCTHO, He yCTaHOB/IEHbI
TIPUYMHHO-C/IeJICTBEHHbIe CBSI3H, IEMOHCTPUPYIOTCS C1abble yMeHUs paboTaTh C MCTOYHUKAMU
MH(pOpMaLH, HeyBepeHHOe B/aJileHe HaBblKaMU ITPaKTUUeCKOH [lesiTe/IbHOCTH, Hali/IeHO pellieHNe Keic-
3a/jaHusl, HO UMeeT 3HauUTe/IbHble He/l0UeThl;

- 0 6asI0B BBLICTAB/ISIETCS CTYAEHTY, €C/IM 3a/jaHre He TIPOaHa/TM3UPOBaHO, He YCTaHOB/IeHbI IPUUMHHO-
CJleICTBeHHbIe CBsI3U, JeMOHCTPUPYETCsl OTCYTCTBUE YMeHUs paboTaTh C MCTOUHMKaMU UH(pOPMaLH, He
chopMHUpOBaHbl HAaBbIKW NIPAaKTUUECKOW JieITe/IbHOCTH, PellleHHe KeliC-3aZlaHusl He Hal/leHo.

NudopmaniuoHHbIM NOMCK

VHbopMaI[MoHHBIN TIOUCK TI0 CJIeIYIOIIeMY T/IaHy:
1. TeopeTuueckue OCHOBBI METO/IA.
2. OcHoBHOe 000pyzOBaHMUe.
3. KauecTBeHHbIM aHaIU3.
4. KonuuecTBeHHbIV aHA/IN3.
5. OO6sacTy NpUMeHeHUsT MeTo/ia.
OdopmiiaeTcst B BUjie TIpe3eHTal[|uu

MeToanueckre MaTepuasbl, Orpe/essolye MpoLefypy OLleHUBaHUs BbINO/IHEHUS HH(OPMAaLIMOHHOTO
TIOKCKA

NudopmanuoHHbIM NOMCK

OnucaHue MeTOAVKU OLleHUBaHUs BbINIOJIHEHUS] MH(OPMAaLIMOHHOTO NTOKCKA: OL|eHKa 3a BHIMIO/IHEHHUE
MH(OPMAaLIMOHHOTO TTOKCKa CTaBUTCSl HA OCHOBAaHMHY KauecTBa COOpPaHHOTO TeOpeTHUeCKOro Mareprasa
TI0 TIpe/|/I0)KeHHOM TeMe, YMeHHI 1 HaBbIKOB paboThl ¢ MHPOpMaLvel 1 nH(OPMaIlMIOHHBIMA CHCTEMaMH,
HaBBIKOB pa3pabOTKU Mpe3eHTal[|uH, CIIOCOOHOCTH aHaIM3UPOBATh U CUCTEMAaTH3UPOBATh Hal/[eHHbIN
TeOpeTUYeCKUN MaTepuall.

Kputepuu onjeHkKu:

- 5 6a/I/IOB BLICTAB/ISETCS CTYAEHTY, eC/IN JeMOHCTPUPYeTCs 3HaHUE TeMbl; IEMOHCTPUPYIOTCSI YMeHUs U
HaBBIKK pabOTHI C MH(OpPMaLel 1 MHGOPMAaIIMOHHBIMU CHCTEMaMU, HaBbIKA Pa3pabOTKH Mpe3eHTaLlH,
yMeHHe 0000LUTE ¥ CTPYKTYHPOBATh COOpaHHBIM TeOpeTHueCKHid MaTepHraJl; BaJieHre HaBbIKaMU
aHa/iM3a ¥ CUCTeMaTHU3alliy HalileHHOTO TeopeTUYeCKOro MaTepuara;

- 4 Gasia BBICTABSETCS CTY[EHTY, eC/IU JeMOHCTPUPYETCS 3HaHWe TeMbl; 1eMOHCTPUPYIOTCS YMeHHUs 1
HaBBIKK paboThI C MHPOpMaLel 1 MH(GOPMAal[MOHHBIMUA CUCTEMaMH, HaBbIKM Pa3pabOTKU Mpe3eHTaluy;
JIleMOHCTPHPYIOTCSI HEKOTOPbIe HeZIOCTaTKX B YMEeHUU 0000IIUTE ¥ CTPYKTYHPOBATh COOPaHHBIH
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TeopeTHYeCKUil MaTepuall; 1eMOHCTPUPYIOTCSI HEKOTOpble HeJOCTaTKU BO B/laZleHWH HaBbIKaMM aHa/lv3a u
cUcTeMaTH3al[uK Hali/IeHHOTO TeOpeTHUeCKOro MaTepuaria;

- 3 Gas1a BBICTABISIETCS CTY[EHTY, eC/IU JeMOHCTPUPYIOTCS HETIO/IHbIe 3HaHHe TeMbI; IeMOHCTPUPYIOTCS
csiabble yMeHHs1 M HaBbIKM paboThl ¢ MHpopMaleil 1 MHGOPMaIIMOHHBIMU CUCTeMaMHU, Ciabble HaBBIKA
pa3paboTKu Mpe3eHTalyy; JeMOHCTPUPYIOTCSI 3aMeTHbIe He/IOCTaTK! B YMeHUH 00001uTh 1
CTPYKTYUpOBaTh COOpaHHBIN TeOpeTHUYeCKU MaTepuas; 1eMOHCTPUPYIOTCS Cepbe3Hble HeZJOCTaTK! BO
B/IaJleHUY HaBblKaMU aHa/M3a v CUCcTeMaTH3al{ii Hali/IeHHOTO TeOpPeTUUeCKOro MaTepuarna;

- 0-2 Gania BBICTAB/ISIETCS CTY/I€HTY, eC/IU JeMOHCTPUPYIOTCSI TIOJTHO WJTH TTOUTH T0JTHOe OTCYTCTBHE
3HaHUE TeMbl, YMEHUI 1 HaBBIKOB paboThI ¢ nH(popMaryell 1 MHPOPMALIMOHHBIMU CHCTEMaMU; C1adbie
HaBBIKMA Pa3pabOTKM Mpe3eHTalyu; 1eMOHCTPUPYIOTCS 3HaUUTe bHbIe HeIOCTaTKW B yMeHUH 0000IIUTE U
CTPYKTYHPOBaThb COOpaHHBIN TeOpeTHYeCKUid MaTepuas; eMOHCTPUPYIOTCS OTCYTCTBHE HABLIKOB
aHa/iM3a ¥ CUCTeMaTU3alliy HalJeHHOTO TeopeTHyeCcKoro MaTepuara.

JlaGopaTropHasi padoTa

Pabora 3. Pa3genenue cMmecr aMMHOKHUCIOT METOZOM TOHKOC/IOWHOW XpoMaTorpaduu

ITesb paboThI: pa3enuTh U UIeHTU(HUIMPOBATh CMeCh TIPOCTEMIIINX AMUHOKHUC/IOT — a-ajlaHWHa U
acriaparvHOBOM KUC/I0TbI METOJ0M TOHKOC/IOMHOM XpomaTtorpaum.

CymHocTb pabotsl: B ToHKoCn0MHON Xpomarorpacduu (TCX) nporiecc pa3jeneHusi IPOUCXOAUT B CJI0e
TOHKOZIMCIIEPCHOTO cOpOeHTa, HAaHECEHHOTO Ha CTEK/ISTHHYHO WM MeTa/lJTAUeCKYHO IIaCTUHKY. B
OpraHuueCcKoM aHajiM3e Haubosibliliee pacripocTpaHeHue noayunsia agcopbuuonHas TCX (mogBrxHast
(hasa — XKUJIKOCTh, HeTIOABYKHas (a3a — afcopOeHT).

AHanu3 cMecH BelleCTB IPOBOJSAT T10 C/Ie/[yIOL[el cxeMe: Ha TUIAaCTUHKY copOeHTa Ha HeOOoIbIIoM
PAaCCTOSIHUU OT Kpasi HAHOCST Ha JIMHUIO CTapTa Karllko pa3jessieMol CMeCH, M/IaCTUHKY TMO/ICYILIUBaOT U
TOMeIllaloT B XpoMarorpaduueckyro KaMmepy C rojBwkHou (a3zoii. [ToasmkHas dasa nog AelicTBUeM
KanmWUTSPHBIX CHJT TIOAHUMAETCSI TI0 COPOEHTY, BMeCTe C Hell MepeMeIiatoTCsl ¢ pa3/IMuHON CKOPOCThIO
orpejie/isieMble BelllecTBa.

AHanu3upyeMmblii pacTBOP HaHOCAT Ha CTAPTOBYIO JIMHHUIO C TIOMOIIIBIO CTEK/ISTHHOTO Kanwisipa B 00beme
He 6osiee 5-10 MK/1. UeM MeHbIIIe IJI0Ia/lb CTAPTOBOTO IITHA, TeM MeHee pa3MbITol Oy/ieT 30Ha
BelllecTBa Mmocyie xpoMarorpadupoBanus. [103ToMy poOy HaHOCAT B OZIHY U TY K€ TOUKY B HECKOJTBKO
MIPUEMOB, Ka)K/IbIi1 pa3 Mo/CyLInBasi MSATHO.

30HBI pa3zie/isieMbIX BeIlleCTB UMEIOT BU/I IIATEH, KOTOPbIe MOTYT OBbITh BUAUMBIMU M HEBUAVMBIMU; B
MOC/IeJHEM C/Tyyae XpoMaTorpaMMy MpOsIB/ISIFOT — ONPBICKMBAIOT paCTBOPOM CIeL{(pUUYeCcKoro peareHTa,
00 TIO/[BEpPraroT BO3/IeHCTBUI0 YP-U3mydeHus..

CkopocCTh nepeMellleHHsI KOMIIOHEHTOB OTpe/ie/isieTCsl COOTBETCTBYIOLMMU KO3 PULIMEHTaMU
pacripe/iesieHust: YeM MeHbIIle KO3(GGULMEHT pacrpe/iesieHus], TeM ObICTpee BeIleCTBO MePeBUTaeTCs 10
copbeHTy. B KauecTBe XapaKTepUCTUKU yAepP>KUBaHUsI UCIIOb3YeTCs BeJTMUMHA Rf— MO/JBVKHOCTb,

orpeie/nsieMasi Kak OTHOLLIeHUe pacCTOosHUS ()pPOHTOB KOMIOHeHTa U [1D.

PacTBOpBI, peakTuBbl, annaparypa.

1. CtaHgapTHbIM pacTBOp a-anaHuHa, 0,5 Mr/mi

2. CTaHapTHBIM paCcTBOP aclaparuHOBOM KUCI0THI, 0,5 Mr/mi

3. PactBop Huaruapuxa 0,25% B BOAOHACKIII[EHHOM H-OyTHIOBOM CITUPTe

4. TToppwkHas (a3a — H-OyTaHoa, JTeTHON YKCYCHOM KHUC/IOTHI U BOJjbl B 00bEMHOM COOTHOIIIEHUH
(4:1:5)

5. Xpomarorpaduueckue raacTUHbI

6. Kanuisipel CTeK/IsIHHbIE

7. Xpomarorpaguueckasi Kamepa

BoinosiHeHHe padoThI

1. Ha gHo xpomarorpaduueckoii Kamephbl MOMellaoT MoABMKHYO a3y (BbicoTa c/osi okosio 0,5 cm),
3aKpeIVISIOT Ha 3a/iHel CTeHKe KaMephl KycoueK (hHUIbTPOBaIbHOM OymMaru, CMOUeHHBIN B paCTBOPHUTETe,
3aTeM 3aKPbIBAOT KPBILLIKOM U OCTaB/ASIOT Ha 15—20 MUH /1J1 HaCbILeHUs1 KaMepbl NapaMU MOABMXXHOU
(a3zbl.
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2. Ha xpomaTtorpaguueckoii racTUHKe Ha PAaCCTOSTHUM OKOJIO 1 CM OT HWKHEro Kpasi OTMeYaroT JIMHUIO
cTapTa Y C NOMOLLbIO KaNW/uIsipa HAHOCAT Ha CTapTOBYHO JIMHUIO KaIlII0 pacTBOpa pasfiesisieMOol CMecH,
PS1OM HaHOCST I10 Karljie paCTBOPOB MHAMBU/yalbHbIX aMUHOKHUC/IOT, MCT0J/Ib3yeMbIX B KaueCTBe
CTaH/apTOB.

3. I1nacTUHKY BBICYIIMBAIOT, [IOMELAI0T B XpOMaTorpa(uueckyro KaMepy U IVIOTHO 3aKpbIBalOT
KpBILLKOW. Bo BpeMs pa3sziesieHusi He peKOMeH/yeTCsl OTKPhIBATh KPBILLIKY KaMephbl, lepeMellaTb KaMepy.
4. Korga ¢poHT oJB>KHOM (pa3bl MpolJeT 3ajaHHOe pacCTOsIHKE U ITPOM30WeT paszeseHue
KOMITOHEHTOB, MJIACTUHKY BBIHUMAIOT, BBICYILIMBAIOT B TOKE TEIJIOT0 BO3/yXa U MPUCTYNAKOT K
W/IeHTU(UKALIUY TISTEH.

5. [nst obHapy KeHUsI TISITEH XpOMaTOrpaMMy OTPLICKMBAIOT PACTBOPOM HUHTU/PYHA U TO/CYIIMBAOT.
[Tocne xpomarorpadupoBaHusl COMIOCTABJISIFOT [10JI0XKEHKe MATeH UCC/elyeMol CMecH 1
VIH/IUBU/1ya/IbHBIX BeLeCTB, 3aTeM [e/1at0T BbIBOJ, O IPUCYTCTBUU UM OTCYTCTBUHM UX B aHAIU3UPyeEMOM
pacTBope.

6. sl upeHTH(UKALMA KOMIIOHEHTOB CPaBHUBAIOT pAaCCUMTaHHble BeJTMUMHBI R £ /17151 KOMTIOHEHTOB

CMeCH U UHJVBU/ya/IbHbIX BellleCTB.

3ajjaHus:

1). T1pu MOATOTOBKe 3/TFOOTPOITHOM CMeCH [iisl pasfie/ieH|si aMUHOKHUCIOT Bam npefcrout paborats ¢
NeJiTHOM yKCyCHOM KUCI0ToM. OnuiyTe npaBusia paboThl ¢ KOHLIEHTPUPOBAaHHBIMHU KUCIOTaMH.

2) I1pu mpoBeseHNM TOHKOC/IOWHOM XpoMarorpadun Bam ripesicTouT paboTars C Kanu/uisipamMH.
OnuiyTe npaBusia paboThl C HUMU.

MeTO,Z[I/I‘JECKI/Ie MaTepudJibl, Orpeessdronire rnpoueaypy oLeHrMBaHWS BbITTO/THEHWA na6opaToprlx pa60T

OrnuicaHye MEeTOUKH OIIeHUBAHKS BBITIO/IHEHHsT Tab0paTOPHbIX paboT: OI[eHKa 3a BHIMIOJTHEHHE
nabopaTopHBIX PabOT CTABUTCS Ha OCHOBAHWHM 3HAHUS TEOPETHUeCKOTr0 MaTepuasa 1o TemMe paboThl,
YMEeHHI U HaBBbIKOB MIPUMEHEHHs1 3HAHUK Ha MPaKTHKe, paboThbl ¢ 060py10BaHKEM, aHA/TU3UPOBATh
pe3y/bTaThl PaboTHI.

Kpurepuu onenku (B 6amiax):

- 5 6a/I/IOB BLICTABIISIETCS CTYAEHTY, eC/IH JeMOHCTPUPYIOTCS 3HAHUS TeMBbI, 1[eJId U 3a/iad JJabopaTopHOi
paboThI, X07ia paboThI, IEMOHCTPUPYETCSI TIOTHOE 3HAHKE TeOPeTHUeCKOro MaTepuara 1o TemMe
naboparopHoii paboTsl (B rporiecce 00CYKeHHsI, [IPH OTBETe Ha KOHTPO/IbHbIE BOIPOCHI);
JIeMOHCTPHUPYIOTCSI YMEHHSI ¥ HaBbIKK PabOThI C KOMITBIOTEPOM U rpadiueCcKUMH peZlakTOPaMH,
NIpHUMeHeHHsI 3HaHUs Ha TIPAaKTHKe, aHa/li3a pe3y/IbTaToB PaboThl ¥ (OPMY/IMPOBAHKE BHIBOIOB, B/IajleHIe
HaBbIKAMU TIPUKJIAIHOM /IesITe/IbHOCTH;

- 4 6a/1a BBICTAB/ISIETCS CTYEHTY, eC/IM JeMOHCTPHUPYIOTCS 3HaHUsI TEMBI, 11e/I1 U 3a/a4 J1abopaTopHOi
paboThI, X07ia paboThI, IEMOHCTPUPYETCS HEMOIHOe 3HaHWe (haKTHUeCKOro MaTepuasa 1o TemMe
naboparopHoii paboTsl (B rporiecce 00CYKeHHsI, IIPH OTBETe Ha KOHTPOJIbHBIE BOIIPOCHI);
JIeMOHCTPHUPYIOTCSI HEKOTOPbIe HeZIOCTaTKH YMeHHs paboTaTh C C KOMITbIOTEPOM U IpadrueCKUMU
peJiakTopaMu, IPUMEHSTh 3HaHHS Ha MPAKTHKE, HeJ0CTaTKU BJa[eHKsI HaBbIKAMU TPUKJIaHOM
JieITeIbHOCTH U CITOCOOHOCTH aHA/TM3UPOBAaTh Pe3y/bTaThl Pab0ThI, (HOPMY/TMPOBATh BBHIBO/IbI,
TIPOC/IE)KUBATh IPUUMHHO-C/IEJCTBeHHbIE CBSI3H;

- 3 6asi/1a BBICTAB/ISIETCS CTYJEHTY, €C/TA JeMOHCTPUPYIOTCS HETIO/THbIe 3HaHUSI 1[eJTH U 3a/1au
nabopaTtopHoii paboTel, Xo/ia paboTkl, JeMOHCTPUPYETCSI HETIOHOe, HeCUCTEMHOe 3HaHHe
TEOpeTHUUeCKOro MaTepHraJia o TeMe labopaTopHOU paboThI (B mpoijecce 06CyKAeHus, TIPH OTBETe Ha
KOHTPOJIbHBIE BOIIPOCHI); I€MOHCTPUPYIOTCS 3aMEeTHbIe HeZIOCTaTKH B YMEHHH paboTaTh C KOMITLIOTEPOM
¥ rpadUueCKUMU PeIakTOPaMH, TIPUMEHSITh 3HaHHsI Ha MTPAaKTHKe, HeJI0CTaTOUHO BJajieeT HaBbIKaMU
TIPUK/IaZiHOM JIeATeIbHOCTH, CIIOCOOHOCTBIO aHaTM3UPOBATh Pe3y/IbTaThl PaboThl ¥ (HOPMY/IMPOBAThH
BBIBO/IbI, ITPOC/I®KHUBATH TIPUUHUHHO-CJ/I/ICTBEHHbBIE CBSI3H;

- 0-2 Gasu1a BBICTAB/ISETCS CTYLEHTY, eC/IA eMOHCTPUPYIOTCS TTOTHOe HITH TIOUTH TI0JIHOe OTCYTCTBHE
3HaAHWA 11e/IM U 3a/jau 1abopaTopHOi paboThel, X0/1a paboThkl, JEMOHCTPUPYETCS TTOJTHOE W/IH TIOUTH MTOJTHOEe
OTCYTCTBHE 3HaHHsI TEOPeTHUYEeCKOro MaTepHara 1o Teme jaboparopHoii paboTsl (B rporjecce
00Cy>K/IeH!s], TIPY OTBETe Ha KOHTPOJ/IbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS 3HAUUTE/IbHbIE HEeZIOCTATKH
yMeHHst paboTaTh C KOMITLIOTEPOM U rpaduueCcKUMH PeaKTOPaMu, IPUMEHSITh 3HaHUS Ha MTPAKTHKE,
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B/IafleHUs HaBbIKaMU TIPUK/IaZIHOM JeATebHOCTH, CIIOCOOHOCTH aHA/IM3UPOBATh Pe3y/bTaThl Pad0OThI U
(hopMyTMpOBaTh BBIBO/|bI, TIPOC/IEKUBATh IPUUYMHHO-C/IeJCTBEHHbIE CBSI3U.

9K3aMeHaI[HOHHbIEe OW/IeThI

OK3aMmeH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /Jisi BCEX 3TaroB 0CBOeHHUs KomreTeHLd. CTpyKTypa
3K3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AVCLUTUIMHA, opMa oOyueHus], HampaB/ieHre U MPodU/Ib MOJTOTOBKHY, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[TprmepHBbIe BONPOCHI K 3K3aMeHY, 3 Kypc / 6 cemecTp

1.

whn

10.

11.

12.

13.

14.

15.

16.

17.

[Tpo6ooTbop 1 npoboroaroroka. [IpefcraBuTeILHOCTL MTPOOLI B XMMUUeCKoM aHanu3e. OTbop
npo0 ra3oB, )KUAKOCTeH U TBEpABIX BewjecTB. OTOOD cpesHeii mpobsl. [ToaroroBka mpobs! K
aHasmsy.

I'papsynpoBKa U eé posb B IpoLiecce aHaau3a.

OCHOBBI CIIEKTPOCKOITAX: BOJTHOBAs M KOPITyCKY/IsIpHasi IpUpo/ia CcBeTa.

Arnmnaparypa /11 OITUYeCKOW CIIeKTPOCKONUU. VICTOUHMKM U3/Ty4YeHts], MOHOXPOMATOPBI,
TIPUEMHUKU U3/TyYeHUSI.

MeTo/b! aTOMHOM CMIEKTPOCKONHH (TeopeTHuecKre OCHOBbI). ATOMHbIe Moziesin. CrieKTp aToma
BOZIOPOJa.

ATtoMHO0-abCcOpOIMOHHAs! CITEKTPOCKOITHUS: TIOTJIOIeHHe CBeTa CBOOOHBIMU aTOMaMH. 3aKOH
Byrepa-Jlambepra-bepa. O611jast cxema aroMHO-abcop61ioHHOr0 criekTpoMerpa. OfHOMyueBol U
[BYXJTy4eBOW CIIEKTPOMETPBI.

AToMHO0-abCcopOIMOHHAs CIIEKTPOCKOTTHSI: UICTOYHHKU M3TyUYeHus (JIaMITbl C TIObIM KaToZoM,
BBICOKOYACTOTHBIE 0@33/1eKTPOZHBIE JIaMITbl, JTa3ephl).

AToMHO0-abcopOIMOHHas CIIeKTPOCKOITHS: CIIOCO0bl aTOMU3aL{1K (TilaMeHHasd,
3JIeKTpOTepMUYeCKast, TUIPUIHAsA, XOJI04HbIY 11ap). [leTekTopsl. [IoCTOMHCTBA U HEIOCTAaTKU
MeToza.

ATOMHO-3MMCCHOHHAs CrIeKTpocKonus. IIpuHInnmanbHas cxema aTOMHO-3MUCCUOHHOTO
crieKTpoMeTpa. VICTOUHHMKY aTOMU3aLUu U BO30Y)KIeHHsI: S/IeKTpruuecKre pa3psiibl (JyroBble,
VICKPOBBI€), II/IaMeHa, IJla3MeHHble UCTOUHUKN. PU3nyeckre U XuMruJeCcKue MpoLeccs! B
aTommu3aTopax. KauecTBeHHbIN M KOJTMUeCTBEHHBIN aHa/Iu3.

WK-CrieKTpoCKoIusi: TeopeTHUeCKre OCHOBBI. Byl 1 sHeprus konebaHuii Monekyn. Mogenu
rapMOHHUECKOTO M aHTapMOHUUECKOT0 ocLuisTopa. KBaHToBaHue KosiebaTe/lbHON SHePruM.
NK-crnieKTpocKomnus: cxema O4HO/Iy4eBoro U AsyxiayudeBoro MK-crnekrpomerpa. Anmnaparypa 4jis
W K-creKTpoCcKoNuy: UCTOYHUKU U3yueHus (iutudT HepHcta, riobap, rnaaTuHO-KepaMmuuecKre
CTep>KHH, J1a3ep).

WK-cniektpockonusi. Anraparypa Asisi MK-criekTpockoryu: 0cobeHHOCTH BBO/Ia Ta3000pa3HbIX,
JKUJKWX ¥ TBepAbIxX po0. PactBopurenu B VIK-criekTpockonmy.

NK-cnekTpockomnus. Anrnaparypa a1 MK-crekTpoCcKonuu: MOHOXPOMAaTOPbl U eTEKTOPbI
(Tepmoriapei, 60/T0MeTpbI, TMPO3IEKTPHUECKHE eTeKTOPHI).

UK-cniekTpockonus (KauecTBeHHbIN aHanu3). 3HaueHnr VK- cieKTpockonuy B onpefiesieHun
(YHKLMOHAIbHBIX TPYIII.

Y®-BuanMasi CrieKTpOCKOTHsS: BO30y K/ieHre BaJIeHTHBIX 3/IeKTPOHOB MOJIEKY/IbI. S-, p- N-
MOJIeKY/sipHble OpOUTAH. O — 0* U N - 0 37IeKTPOHHBIE TIEPEXO/bI.

Y®-BuiMas CrieKTPOCKOMUS: P — TT* 371eKTPOHHbIe Tiepexo/ibl. BiivsiHue pa3inuHbIX (PakTopoB
(TTO/IIPHOCTU PacTBOPUTEJIS], 31eKTPOHHbIX 3¢ (eKTOB) Ha CMelljeHHe TTMKa B CIIeKTpe WIx
V3MeHeHHe ero UHTeHCUBHOCTHU.

Y®-ByuauMas CieKTpOCKOMNMS: N — T* 3/1eKTPOHHBIE Nepexo/bl. BivsiHue pa3nuuHbix (akTopoB
(MoIpHOCTU pacTBOPUTEJIS], S/IEKTPOHHBIX 3((PEKTOB) Ha CMellleHUe MUKa B CIIeKTpe WiIn
V3MeHeHre ero MHTeHCUBHOCTH. XpOMO(OpHI.
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18.

19.

20.

21.

22.

23.

24.

25.
26.
27.

28.
29.
30.

31.

32.

33.

34.

35.

36.

Y®-Buumas CrieKTpOCKOMHsE: arraparypa (o61rjast 6710k-cxeMa, UCTOYHHKHY W3/TyUYeHus],
MOHOXPOMAaTODbI, IeTeKTOPbI).

Y®-BurMas CrieKTpOCKOMNUsL: (KauyeCTBEHHbIN M KOJTMYeCTBEHHbIM aHanu3). Metozbl YO-
CMEeKTPOCKOMUY B U/IeHTU(PUKALIUK COTPSDKEHHBIX OPraHUuecKux coeJuHeHu. EAMHULbI
M3MepeHusi U CriocoObl n300pakeHus! CIIEKTPOB.

MorieKynsipHasi IFOMUHeCLIeHTHast crieKTpockonust. Knaccrdukariys mroMUuHe CLIeHIUA T10
criocobam Bo30yskzeHus. TeopeTHueckre OCHOBBI.

MonekynsipHasi TIOMUHeCLIeHTHas crieKTpockonus. biiok-cxema criekrpoduiyopumMerpa. OCHOBHbIe
3aKOHbI JTFOMUHeCLIeHIIMY. KauecTBeHHBbIN aHa/u3.

Macc-cnekrpometpus. [IpuHiun Metoza. Peliaemblie MeTozioM 3azaum. biiok-cxema macc-
criekTpoMeTpa. BBog pobbl. accrduKaLys JFOMUHECLIEHIMY TI0 criocobam Bo30yK/1eHMsI.
TeopeTrueckrie OCHOBBI.

Macc-crniekrpomMeTpusi. TUMbl HOHU3ALMY (MOHU3ALMS 3/1IeKTPOHHBIM y,apOM, XUMHUUe CKast
VOHHW3aL[ysi, MIOHU3aLMs1 B 37IeKTpOCIIpee, jia3epHast JecopOuusi, GoTornoHu3arus).
Macc-criekrpomeTpusi. TUIbl Macc-aHaIM3aTopoB (CeKTOPHBIM MarHUTHBIM, BPeMSIIPO/IETHBIM,
KBa/IpYyTIO/IbHBIN, MOHHAsI JIOBYIIKA). []eTeKTopbl (MUKPOKaHa/IbHbIe T/IaCTUHBI, AUHO/BI,
(hoTOyMHOXXUTEH).

Macc-cnekrpomeTtpusi. Macc-cniektp. [IpaBusia onpeziesieHust MONEKY/ISIpPHOTO MOHa.
Macc-cniekrpomerpus. AHanus nukos M, M+1, M+2.

Xpomarorpadusi. [loHsaTHe 0 NOABKHOW 1 HENOABKHOM (asax. Kiaccudukarys MeTomoB 1o
arperaTHOMY COCTOSIHUIO MO/IBM)KHOM U HEMOZBIDKHOM (pa3, o MexaHU3My paszesieHus, 1o
TeXHUKe BBITIOJTHeHUSI.

Xpomarorpadust. AfcopOeHThI B XpOMaTorpadum.

Xpomarorpacdusi. DroeHThI B xpomaTorpaduu. [Tonbop agcopbeHTa v smtoeHTa.
TonkocoiiHas xpomarorpadus. Pabora ¢ xpomarorpammamu. ViaeHTrdrkanys coefiHeHUH.
Xpomarorpacduueckasi TOABUKHOCTb.

Kononounast xpomarorpacgwusi. Cyxoi ¥ MOKPBIH CI1oco0 3amonHeH st KOJIOHOK. [ToHsiTre
TeOpeTUYeCKUX TapesioK.

T'a3oBast xpomarorpadwus. I'a3o-agcop6rmonHas (ra3o-TBepodasHas) U ra3o->KuAKOCTHas
xpomatorpadusi. Cop6eHThI U HOCUTeH, TpeboBaHusl K HUM. MexaHu3M paszesnieHus. Cxema
rasoBoro xpomarorpaga. Kononku. [lerektopsl (KaTapoMeTp, J€TeKTOp 371eKTPOHHOIO 3axBaTa,
TJIaMeHHO-MOHU3aLIMOHHBIN [IeTeKTOP), UX YYBCTBUTEIHLHOCTh U CeNeKTUBHOCTb. ObiacTu
NIpYMeHeHHs Ta30Boi XxpoMarorpapuu.

JKuzkoctHasi xpomarorpadus. Busibl )KuKocTHOM xpoMatorpaduu. [Ipeumyiiiectsa
BBICOKO3((eKTUBHOM KUAKOCTHOU xpoMaTorpadguu (B3)XKX). Cxema >KUAKOCTHOTO
xpomatorpada. Hacocel, konoHKH. OCHOBHBIE THITbI 1eTEKTOPOB, X UYBCTBUTETHLHOCTh U
CeJIeKTUBHOCTb.

HonoobmeHHast xpomarorpacdusi. CrpoeHue U (GHU3MKO-XUMHUYeCKre CBOMCTBA HOHOOOMEHHUKOB.
HoHoobmeHHOe paBHOBecHe. CeleKTUBHOCTb HOHHOTO 0OMeHa U (paKkTOphI ero Orpe/iesisifolye.
O6nacTtu npuMeHeHUss FOHOOOMEHHOM XpoMaTorpaguu.

OKCK/TI031oHHast xpoMarorpadust. O61ye MPUHIUITEI MeToZa. [10ABIKHBIE Y HETIOABIKHBIE
(a3pl. OcobeHHOCTH MexaHU3Ma pa3zesieHus. OrpeziesisieMble BelljeCTBa U 00/1aCTH IPUMeHeHust
MeToza.

lenb-xpomarorpadusi. MexaHusm, copbeHTbI, 06/1aCTH IPUMeHeHHUS.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKH PD
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOI)KETHOE
OBPA3OBATEJIBHOE YUYPEXXIEHIME BBICIIIEI'O OBPASOBAHUA
«YOUMCKUN YHUBEPCUTET HAYKU U TEXHOJIOT' Mi1»
BUPCKUI ®UJTMAJT YYHuT
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Kadezpa 6uonoruu, 3K0/10ruu U XUMHUA

HJucuurimHa: THcTpyMeHTannbHble MeToAb! B | KypcoBsele 3k3amens! 20 -20_ T
aHam3e 00beKTOB OKpYyKarollel cpeibl Hanpasnenue 05.03.06 Okonorus u
oyHasi hopma oOyueHust TIPUPOZOIIOIb30BaHKE

3 Kypc 6 cemecTp [Tpoduns: ITpupogononb3oBaHye

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. I'pagyvpoBKa U eé posib B MPOLIECCe aHaIu3a.
2. MonekynsipHasi JITOMUHeCIIeHTHast crieKTpockomnus. Kiaccudukarys roMUHe CLIEHI[UH T10
criocobam Bo30yxaeHus1. TeopeTHueckrie OCHOBHI.

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

MeTozruecKrie MaTepyasbl, ONpeZesoLye TIPoLelypPy OLleHHBaHHWS OTBeTa Ha SK3aMeHe

Kpurepusimu oLieHUBaHUS SIB/ISIOTCS 0aslibl, KOTOPBIE BBLICTABJISIOTCS 3a BU/IbI IeATETBHOCTU (OLleHOYHbIe
Cpe[iCTBa) TI0 UTOraM M3yueHUsi MoAysel (pa3fenoB AWCLUILIIMHBI), TepeurC/ieHHbIX B peUTHUHI-TIIaHe
JVICLIUTIIMHBL: TEKYIIHUH KOHTPOJb — MakcuMyM 40 6asioB; pyOe)KHbIN KOHTPOJb — MakcuMyM 30 6arios,
Too1pUTesbHbIe Oaibl — Makcumym 10.

[1pu oLileHKe OTBeTa Ha 9K3aMeHe MaKCMMa/lbHOe BHUMaHKe JI0/DKHO Ye/sAThCsl TOMY, HACKOJIBKO TIOTHO
PacKpbITO COJepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl OMpe/ie/ieHus], PAaCKPbITO COZlepyKaHue
TIOHSITHI, BEDPHO JIM UCII0/Ib30BaHbl HAyUHble TEPMUHBI, HACKOJIBKO OTBET CAMOCTOSITE/TbHBIM,
WCTI0/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWS], PACKPBITHI JIM PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CBSI3U, HACKOJIbKO BBICOKHIM YPOBEHb YMeHUsI OTlePUPOBaHUS HAyUYHbIMU KaTeropusiMu, aHa/lr3a
vHbopMaluK, B/laZleHHs HaBbIKaMU MPaKTUUYeCKOW JiesiTe/IbHOCTH.

Kpurtepuu onenku (B 6amiax):

- 25-30 6a//10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT [/l TIoHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOTIPOCHI OuieTa, IPOAEMOHCTPUPOBA 3HaHHUe (YHKIIMOHATBHBIX BO3MOYKHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe TIPUMEHSTh TeopeTHUeCKre 3HaHUsI MIPY BITIOJTHEHHUH
TpaKTUUeCKHX 3ajaHuii. CTyzeHT 0e3 3aTpyJHeHUI OTBETU/T Ha BCE /IOTIOTHUTE/TbHBIE BOTIPOCH.
[TpakTHueckasi YaCTh pabOThI BHITIOJTHEHA MTOJIHOCTHIO 03 HETOUHOCTEM U OIINOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IN CTYZIeHT PaCKPbLT B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
OJJHAaKO OMYyIl[eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHI. [Ipy oTBeTe Ha JOMNOMHUTEeIbHbIE
BOITIPOCHI /IOMyI1[eHbI HeOOobIrie HeTOYHOCTH. [1py BBITIONTHEHUH TIPAKTUYeCKOM UacTy paboThl
JOTy1[eHbl HeCyllleCTBeHHbIe OINOKHY;

- 10-16 Ga/n1oB BHICTAB/SETCS CTYJEHTY, €C/IA TIPY OTBETE Ha TeOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIHMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITHI. JIOTHKa U TIOJTHOTA
OTBeTa CTPAJal0T 3aMeTHBIMH U3bsiHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTruecKrie BOMPOCHI B LIeJIOM U3/I0KEHBI J0CTaTOUHO, HO C MPOIyCcKamMu Marepuasa. Vimerotcs
NIPUHLIMIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHUsI OTBeTa Ha Borpoc. CTyAeHT He perus 3a/iauy Wi Ipu
pellleHrH AOTyIleHbI IpyObie oIMoOKHy;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/I€HTY, €C/T OTBET Ha TeOpeTHUeCKHe BOMIPOChI CBUETeTbCTBYET O
HEerIOHUMAaHWU U KpaliHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeTozioB. OGHapy>K1BaeTCst
OTCYTCTBUE HaBLIKOB ITPUMeHeHHsl TeOpeTHUeCKMX 3HaHWM TIPU BbITIOJTHEHUU TTPaKTUUeCKUX 3a/JaHui.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH JIOTIOJIHUTEIbHBIN BOTIPOC.

[Teperop orjeHKH u3 100-6a/TbHOM B UeThIpeX0a/UTbHYIO TTPOM3BOAUTCS CeYIOIINM 00pa3oMm:
- oT/iuHO — 0T 80 10 110 6as1oB (BK/IrOUast 10 moolpuTe/bHBIX OaiioB);

- xopoitio — ot 60 10 79 6anios;

- YIOBIIETBOPUTENILHO — OT 45 10 59 6asioB;

- HeyZIOB/IETBOPUTE/ILHO — MeHee 45 0aslsioB.
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1.3. PeMTHHI-TVIaH JUCIUII/IHHBI
Tabsuria epeBosia 6asyIOB TEKYIET0 KOHTPOJIS B OA/UTbI pEUTHHTA

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] 0] O] O] 0] O] O
1 503 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 21 2] 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4| 4
8 5| 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIIWHLL IpeacTaBaeH B IIpunokenuu 1.

2. YueOHO-MeTOHUECKOEe H HH(OPMAIHOHHOE 00ecrieueHHe AUCIUTTHHBI
5.1. IlepeueHb OCHOBHOM U /JONO/THUTE/IGHOM yUeOHOU JIMTepaTyphl, He00X0UMO¥ /ISl 0CBOEHHSA
AUCLIUI/IMHBI
OcHoBHas 1uTeparypa

1. AHamuTUYeCKass XUMUS U GU3UKO-XUMHUUEeCKHe MeTO/bl aHa/k3a : yue0. [Jis CTyZ. By30B, 00y4. 110
XHMMMKO-TEXHOJIOT. Harp. U crel. : B 2-x T. T.1 / [log pen. A. A. Nenko .— M. : Akagemusi,
2010 .— 352 c. : un .— (Briciuee npogeccroHansHOe 0Opa3oBaHue) .

2. AHanmuTHuecKasi XUMUS U QU3UKO-XUMHUeCKHe MeTO/Ibl aHa/In3a : yued. /71 CTyA. By30B, 00yu. 1Mo
XVMUKO-TeXHOJIOT. Harp. U crell. : B 2-x T. T.1 / [log pex. A. A. Nenko .— M. : Akazemus,
2010 .— 352 c. : un .— (Buiciee nipodeccroHanibHOe obpa3oBanre) .— ISBN 978-5-7695-5816-
0:510 p. 00 k. — ISBN 978-5-7695-5817-7.

Jlono/iHUTe/IbHASA TUTepaTypa

1. 3BekoB, A.A. CrieKTpa/ibHble METO/bI UCC/IeZIOBaHUsI B XMMUH: YueOHoe rocobue / A.A. 3BeKOB,
B.A. HeBoctpyes, A.B. Kanenckuii; MunucrepcTBo o6pa3oBanus v Hayku PD, desepanbHoe
rOCyAapCTBeHHOe OF/PKeTHOe 00pa3oBaTelbHOe YUPEXK/IeHHe BICIIero npogeCcCUoHaIbHOTO
obpa3oBanust «KemMepoBCKHi rOCyAapCTBEHHBIN YHU-BepcUTeT». - KemepoBo : KemepoBckuii
rocyzfapcTBeHHbIM yHUBepcuTeT, 2015. - 124 ¢. URL: http://biblioclub.ru/index.php?
page=book_red&id=437497&sr=1

2. JlebGenes, A. T. Macc-CrieKTpOMeTpHs [Jisl aHa/IM3a 00BeKTOB OKpY)Katoliel cpe/ibl [ D/1eKTPOHHBIH
pecypc] / A.T. JlebeneB .— Mocksa : Texnocdepa, 2013 .— 632 c. — (Mup xumun) .— ISBN
978-5-94836-363-9 .— <URL:http://biblioclub.ru/

5.2. [TepeueHnb pecypcoB HH(GOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOr0 00ecneyeHHsi, He0OX0UMBIX AJ/IsI OCBOEHHUS JUCIUITHHBI

1. Hayunas 3nekrpoHHas 6u6muoreka eLIBRARY.RU [OnekTpoHHbIi pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKkTpoHHasi bubMoTeuHast cucteMa «JIaHb» [eKTpoHHbIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/oTeka oHsaiiH biblioclub.ru [SnekTponHkbIit pecypc]. — Pexkum goctyma:
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4. OnektpoHHas bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccutiickas rocynapcTBeHHasi Oubmioteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmoHanbHas anekTpoHHasi bubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum gocTyna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HartmonasnbHas rartdopma OTKpeIToro o6pa3oBaHust npoed.ru [Dy1eKTpOHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikopTroctaH [DneKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WHpopmaroHHO-11paBoBoy nopTas ["'apaHT.py [OneKTpoHHBIM pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

IlepeueHb peKOMeH/[yeMbIX peCypcoB HH()OPMaLIOHHO-Te/IeEKOMMYHUKAI{MOHHOU CeTH
«/HTEepHeT», HAXOJAIUXCA B CBOOOJHOM J0CTyIe

1. Anchem.ru [D51eKTpOHHBIN pecypc]: npodeccruoHanbHbIA UHTEPHET-PeCypC, MOCBSILeHHbIN
aHa/IMTUUeCKON XUMUH, XUMUYeCKOMY aHa/u3y, CepTU(GHUKALIMA U MeTPOJIOTHU

IIporpaMMHoe obecrieueHue

1. Windows - ToroBop Ne0301100003620000022 ot 29.06.2020, Ooroop Ne 2159- I10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

6. MarepuanbHO-TexHHUYecKass 0a3a, HeoOxoauMasi /i OCyIIecTB/IeHHs 00pa3oBaTe/IbHOr0
rporiecca 1o JUCIUINIMHEe

HaumeHoBaHune Bup, 3ansaTumn HaumeHoBaHre 060py0BaHws,
CrieljanrM3upOBaHHbIX MPOrpaMMHOTO 0becTieueHust
ayJUTOpHii, KAOMHETOB,
naboparopwuii
Aynutopus 24(b®D) [nst xpaHeHusi 060pyAoOBaHUsS HuTtpaTomMep nopTaTUBHBIM
HUTpaT-TeCT, HUTPaT-TecT 2
CO3KC.
[TporpammHoe obecrieueHve
1. Windows
Aynutopus 30(b®P) Inist camocTositesibHOM paboTel | KommibroTepsl B cObope, IpUHTED
canon.
[TporpammMHOe obecrieueHue
1. Windows
Aynutopus 35(bD) Cemunapckas, s YuebHO-MeTOANUECKE
KOHCY/IbTaLWH, [I/is1 KOHTPO/Ii MU | MaTepuasibl, yueOHO-HaT/IsJHbIe
aTTecTalyu rnocobusi.
Aynutopus 40(b®P) JlekumoHHas1, [11s1 KoHCybTalui, | [IpoekTop aser, 0CKa,
1151 KOHTPOJIS M aTTecTaluu HaCTeHHbIM 3KpaH.
Aynutopus 42(b®P) [yt camocCTOsITe/TbHOM PabOTHI KommnbroTepsl B cOope, IpUHTED
canon.
[TporpammHOe obecrieueHve
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1. Windows
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