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1. EJIM M1 3AJJAYY JUCHUTLINHBI

Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

[TonroroBka cnenuaIncTOB, BIAACIOIINX TEOPETUUECKUMU OCHOBAMU U MPAKTUYECKUMU
IpUeMaMH XpOMaTorpapuueckoro MeTo1a aHajn3a

3agaun:

[ToArOTOBUTH CTYIEHTOB, YMEIOUTUX PEaTU30BaTh BO3MOXKHOCTH, 3aJI0KCHHBIC B
anmaparypy Ui IpOBeICHHS XpoMaTorpaduu, yMEIOIINX PEeaTn30BaTh YK€ pa3pad0oTaHHbIC
METOJMKH ATOTO BUJA aHAIM3a U pa3pabaThiBaTh HOBBIE METOIUKH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII
Hukn (paznen) OIl: b1.B
TpeGoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

AHanuTHYECKAT XUMUS
Heoprannueckast Xumust
Dusnyeckas XuMus

JAucuunarHbl (MOAYJIHM) M MPAKTHKH, VISl KOTOPbIX OCBOCHUE JAHHOM M CIUIINHbBI
(MoayJisi) He00X0AMMO KaK MpealecTByIOLIee:

IIpenumioMHas pakTuKa
3. OFBEM JUCHHUIIVIMHbI

O01mas TpyJ0eMKOCTD 5 3ET
YacoB 1o yueOHOMY IIaHY 180
B TOM YHCJIe:

ayJIMTOPHBIC 3AHITHUS 68
CcaMOCTOSTE]IbHAs paboTa 45
4acOB HAa KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[1K-1.1: IlmanupyeT oTaenbHbIE CTAIUN UCCIEA0OBaHUS TPH HaIMuuu obmero miiana HUP

[TK-1.2: Beibupaet TeXxHHYECKHUEe CPEICTBA M METOAbI UCTIBITAHUH (13 HaOOpa UMEIOIIHXCS)
JUISL pelIeHus oCcTaBiIeHHbIX 3a1a4y H1P

ITK-1.3: 'oTOBUT OOBEKTHI UCCIIEAOBAHHUS

[TK-2.1: ITpoBoAUT nEpBUYHBII MOUCK MH(GOPMAIIUU 110 3aJaHHOW TeMaTHKe (B T.4., C
HCIOJIb30BaHNUEM NAaTEHTHBIX 0a3 1aHHBIX)

[TK-2.2: Ananusupyet 1 000011aeT pe3yNbTaThl MaTEHTHOTO MOKCKA IO TEMATHUKE MPOEKTa B
BBIOpAHHO 00JACTH XUMHUH (XMMHUYECKON TEXHOIOTHH )

5. BUJAbI KOHTPOJIA

Bunsl koHTpONII B cemecTpax:

9K3aMCHBI 7
KypCOBbIE pabOThI 7

6. A3BIK ITPEIIOJJABAHUA

SI3BIK TIpenojaBaHus: pyCCKHUM.



7. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOLY.JIST)

Kon HanmeHoBaHMe pa3ieiioB U Bun Cemectp | Hacos | Ucrou- | IIpumeuan-
3QHAT. TeM 3ansaTtus | / Kypc HHUKH ue
Pa3nen 1. Beenenue
1.1 |BBenenue Jlex 7 1
21
Paznen 2. bymaxHnas
xpomarorpadus
2.1 | bymaxnas xpomarorpadus Jlex 7 4 J1.3
21
2.2 | bymaxnas xpomarorpadus Ip 7 4
21
2.3 | bymaxnas xpomarorpadus Cp 7 8
o1
Pa3nen 3. Toukocnoinas
xpomarorpadus
3.1 | Tonkocnoiinas Jlex 7 11 J1.3
xpomatorpadus o1
3.2 | TonkocnoitHas IIp 7 8
xpomatorpadus o1
3.3 | Tonkocnoiinas Cp 7 16
xpomarorpadus 21
Paznen 4. Kononounas
xpomarorpadus
4.1 |Kononounas xpomarorpadus Jlex 7 18 [JI1.1JI1.2
o1
4.2 |Kononounas xpomaTtorpadus Ip 7 22
o1
4.3 | Kononounas xpomarorpadus Cp 7 21
o1
Paznen 5. Konrpoins
5.1 | Konrtpoius OK3ameH 7 27
o1




Oo0pa3oBaTre/ibHbIE TEXHOJOTHHI

1.BBenenue:

HNudopmanmonnsie (iudpoBbie) TEXHOIOTUN
AKTHUBHOE CITylIaHUE

2. .bymaxmHnas xpomarorpadus :
HNudopmanmonnsie (mu(poBbie) TEXHOIOTUN
TexHOIOrHH Pa3BUTHUS KPUTHUECKOTO MBIITUICHUS
AKTHUBHOE CITylIaHuE

JIMCKyCCHOHHBIE TEXHOJIOTUU

3 TonkocmnoiiHas XxpoMaTorpadus:
HNudopmanmonnsie (iu(poBbie) TEXHOIOTUN
TexHOIOTHH Pa3BUTHUSL KPUTHUECKOTO MBIITUICHUS
AKTHUBHOE CITyIlIaHUE

JIMCKYCCHOHHBIE TEXHOJIOTUU

4. Kononounas xpomarorpagusi:
Hudopmanmonnsie (u(poBbie) TEXHOIOTUN
TeXHONIOTHH Pa3BUTHUS KPUTHUECKOTO MBIITUICHUS
AKTHUBHOE CITyIIIaHuE

JIMCKYCCHOHHBIE TEXHOJIOTUU

Crnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Wil

1 |HWadopmannonnsie (udpoBbIe) TEXHOIOTHH

2 TexHonoruu Pa3BUTHA KPUTHUYCCKOI'O MBIINIJICHUA

3 | AKTUBHOE ClTyllIaHUE

JluckyccroHHble TeXHONOTUU ((HOpyM, CUMIIO3UYM, 1e0aThl, aKBapuyMHasl TUCKYCCHS,
naHeJIbHas JUCKYCCUS, KPYTJIbIN CTO, (pacuIMTHpOBaHHAS U T.J.)

8. OIEHOYHBIE MATEPHAJIBI VIS TPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTALIMU

8.1. OneHo4HbIe MaTepHAJIbI IJIs1 IPOBEACHUA TEKYIIEH ATTeCTAMA

OHGHO‘IHI)IG MaTCpHraJIbl JJId ITPOBCACHUA TGKYHIeI\/JI arTeCTallu NPpUBCACHBI B IIPUIIOKCHUN

8.2. OuneHovHblie MaTepHaJIbl 1JIA IIPOBECACHUA l'lpOMe)KyTO‘{HOi/i arrecranumn

OneHouHble MaTEpUabl 1JIs IPOBEIEHUS IPOMEKYTOUYHONW aTTECTALIUN ITPUBE/ICHBI B
MIPWIOKEHUH 2.
8.3. TpeGoBaHusi K peITHHI-KOHTPOJIIO

JlaGopatopHas pabota Nel

BrinonHenue npakTuuecko (3KcrepuMeHTalIbHON) 3a1aun — 3 Oansa
OOBsiCHEHHE TEOPETUUECKUX OCHOB JIaHHOU paboThl — 1 Gaia

CobecenoBanue 0 OJTHOMY U3 3aJJaHUM I CAMOCTOSTENTbHON paboThI -1 Oan
Pemienue 3a1aun Ha TeMy JaHHOM JabopaTopHOil paboTsl — 1 6amn
JlaGopatopHast pabota Ne2

BrinonHenue npakTuueckon (3KcrepuMeHTaIbHON) 3a1aun — 3 Oansa
OOBsiCHEHHE TEOPETUUECKUX OCHOB JIaHHON paboThl — 1 Gaiia

CobecenoBanue o OJTHOMY U3 3aJJaHUM I CAMOCTOSTENIbHON paboThI -1 Gasn
Pemienue 3a1aun Ha TeMy JaHHOM JabopaTopHOil paboTsl — 1 6amn
JlaGoparopHas pabota Ne3

BrinonHenue npakTuueckon (3KcrepuMeHTaIbHON) 3a1aun — 3 Oansa
OOBsicCHEHHE TEOPETUUECKUX OCHOB JaHHOW paboThl — 1 Gaiia

CobecenoBanue 0 OJJTHOMY U3 3aJaHH U1l CAMOCTOSITENIbHON paboThI -1 6an




Pemenue 3amaun Ha TeMy JaHHOM J1abopaTopHOM paboThl — 1 Gamt

JlaGopaTtopHnast pabota No4

BrIimotHeHNE MPAaKTHYECKOH (9KCTIEpUMEHTAIBHON ) 3a/1a4u — 3 Oasa

OO0BsicHEeHHE TEOPETUUECKUX OCHOB JaHHOU paboThl — 1 Oaia

CobecenoBanue o OJHOMY W3 3aJaHUH JJISI CAMOCTOSTEBHON paboThl -1 Gast

Pemenue 3amaun Ha TeMy JaHHOM J1abopaTopHOM padoThl — 1 Gat

JlaGopaTtopnast pabota No5

BrlmotHeHNE MPAaKTHYECKOH (SKCTIEpUMEHTAIBHON ) 3a/1auu — 3 OaJa

OO0BsicHEeHHE TEOPETUUECKUX OCHOB JaHHOU paboThl — 1 Oaia

CobecenoBanue o OJHOMY W3 3aJaHUH JJISI CAMOCTOSTEIHHOU paboThl -1 Gast

Pemenue 3amaun Ha TeMy JaHHOM J1abopaTopHOM padoThl — 1 Gat

[TepBast KOHTPOIIBHAST TOUKR ... .uvvneteenttenntenteenneennaeenneenneeanneenneeneeanneens 30 GamnoB

2 MOAVIJIb

JlabopaTtopHas pabota Ne6

BrinonHeHue mpakTHYecKon (IKCIIePUMEHTaIbHON ) 3a1aun — 3 6aria

OOBsCHEHHE TEOPETUUYECKUX OCHOB JJaHHOU paboThl — 1 Gaia

CobecemoBaHue 110 OJJHOMY M3 33JJaHUH JIJISI CAMOCTOSITEIILHOM paboTh -1 Gait

JlabopaTtopHnast pabota Ne7

BoinonHenue npakTuyeckou (AKcrepuMeHTaaIbHON) 3a0aun — 3 Oasuia

OObsicCHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboThl — 1 Oanna

CobecemoBaHue 110 OJJTHOMY M3 33JJaHUH [T CAMOCTOSATEIBHOM paboThI -1 Gat

JlabopaTopHas pab6ota Ne§

BoinonHenue npakTuyeckou (AKCrepuMeHTaabHON) 3a0aun — 4 Oasuia

OObsicHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboThl — 3 Oaia

CobecemoBaHue 110 OJJHOMY M3 33JaHUH JIJIS CAMOCTOATEIBHOM paboThI -1 Gat

Pemenue 3a1aun Ha TeMy JaHHOM Ja00paTopHOI paboThl — 1 Gayn

[IpemuanbHbIN 0ayUIBl 32 KAYECTBO U TBOPUYECKUHN MOAXO/I IPU BHITIOJIHEHUN JTa00OPaTOPHOM
paboTer — 1 Gamt

JlabopaTtopHnast pabota Ne9

BoinonHenue npakTuyeckou (sKcrepuMeHTaIbHON) 3a1aun — 4 Oasuia

OObsicCHEHHE TEOPETUUECKUX OCHOB JIaHHOM paboThl — 2 Oasia

ColecenoBanue o OJHOMY U3 3aJJaHUM ISl CAMOCTOSITEILHOM paboThI -2 Oasut

Pemenue 3agaun Ha TeMy TaHHOU JabopaTopHOM padoThl — 1 Gast

[TpemuanbHBIN O0ayUIBl 32 KAYECTBO U TBOPUYECKUHN TTOAXO/I IPH BHITIOJIHEHUN JTA00PAaTOPHOM
pabotsl — 1 6amn

BTOPas KOHTPOIIBHAST TOUKA ....vveeuvieeiireeireeerireeensseeesueeesseeessseesssseessssessssseessssessnsees 30
0aioB

DK3aMeH — UTOTOBOE TECTUPOBAHHE MO TEME  .......... 40 OamioB

Htoro 3a cemectp 100 G6ansos

[Tprmeuanue: eciiu He BBIMTOJIHEHA YKCIICPUMEHTAIbHAS YacTh JJA0OPaTOPHON pabOTHI, TO
nabopaTopHasi paboTa He MOXET ObITh 3aUTE€HA U 3a4eT MO TAaHHOW JUCITUIUIMHE 332 TPUMECTP HE
BBICTABJISICTCA

9. YYEBHO-METOJUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIS)

9.1. PexomeHayemasi iuTeparypa

9.1.1. OcHoBHas1 IMTEPaTYpPa

HIndp Jluteparypa

JI1.1 | JonronocoB A. M., Pynakos O. b., [Ipynkosckuii A. I'., Konono4yHast aHanuTrHaeckas
xpoMarorpadusi: mpakTuka, Teopusi, MmoaenupoBanne, Cankt-IlerepOypr: Jlanp, 2022,
ISBN: 978-5-8114-9018-9,

URL.: https://e.lanbook.com/book/183603




J1

.2 | WMnnapuonosa E. A., CeipoBarckuii U. I1., BeicokoapdexTuBHas sxuaKOCTHAS
xpomarorpadus. Teopernueckue ocHOBbI MeToaa, Upkytck: UTMY, 2018, ISBN: ,
URL: https://e.Jlanbook.com/book/158753

J

.3 |Ilamkoga E. B., Bonocosa E. B., lllunynsa A. H., besruna 0. A., I'mazynosa H. H.,
Xpomarorpadpudeckue metoasl ananusa, CtaBpornonb: CTI'AY, 2017, ISBN: ,
URL: https://e.lanbook.com/book/107233

9.2. [lepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"

31 |[eLIBRARY.RU : nayunas snexktpoHHast 6nbnamnoreka : caiit. - Mocksa, 2000. - URL:
https://elibrary.ru (nara obparmenus: 09.07.2019). - Pexxum moctyma: asis 3aperucTpup.
noJjb30Barese. - TekcT: anekTpoHHsIid: http://elibrary.ru/

9.3.1 IlepeyeHb NPOrpaMMHOI0 o0ecriedeHust
1 Kaspersky Endpoint Security 10 mys Windows
2 [Adobe Acrobat Reader
3 Google Chrome
4 | WinDjView
5 OpenOffice
6 Foxit Reader

9.3.2 CoBpeMeHHbIe podeccuoHAIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CTIPABOYHbIE

CUCTEMBbI

—

Penozurtapuit TBI'Y

Hayunas snexrponnas oubnuorexka eLIBRARY.RU (nmoanucka Ha xKypHaIbl)

ObC TeI'Y

3bC BOOK.ru

9BC «Jlaaby»

SBC IPRbooks

OBC «YHuBepcurerckas 6MOIMOTEKA OHIANHY

9BbC «(IOPAUT»

O oo Q| N ] | W D

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JISA)

Ayaur-1 OoOopynoBanue

3-406 KOMIUIEKT yueOHOM Mebenn, Beckl, 1a00paToOpHble HOHOMEPHI, opTaTUBHBIE pH-

METPBI, TOTEHIIMOCTAT-TaJIbBAHOCTAT, CKaHEeP, MKa(bl, KOMIBIOTEPHI, TUPS

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOIIIUXCA 110 OCBOEHHIO

JUNCHUIIVINHBI

Mertoauueckue YKa3aHus MPUBCACHLI B IIPHUJIOKCHUU 1.




HPUJIOKEHHUE 1

8. METOJUYECKHUE YKA3ZAHUS 1151 OBYYAIOIIMXCSI IO OCBOEHUIO JUCIUTLTAHBI
(MOJTYJIST)

HepequL y‘leﬁHO-MeTOI{H'—leCKOFO o0ecneyeHus1 AJI51 CAMOCTOSATEJIbHOM paﬁOTbl oﬁyqaloumxcn mo AMCIHMUIIJINHE

1. CopeprkaHue TUCHUIUINHBL.
2. Meronuueckue MaTepHasl 171 paboThl Ha JJAOOPATOPHBIX 3aHATHIX.
3. Meronudeckue MaTepuabl Ui HOITOTOBKH K 9K3aMeEHY.

1. Copnep:xanue AMCUUTIIMHBI

Knaccudukanus MeTomoB pas3iesneHHs W KOHIEGHTPHPOBAHMS, WX CPABHUTENBHAs XapaKTEPHUCTHKA.
Xpomatorpadus Kak BaXHSHIIIHN METO.T pa3eIeHIs 1 KOHIIEHTPHUPOBAHHSI.

Bymaknast xpomatorpadus. TpeGoBaHuUS K IpUMeHseMOoli Oymare 1 ipoOe BeIecTBa, CliocoObl €€ HAHECEHUSI.
[Nomaua mogswkHOHU ¢a3sl. [lorsatue Rf. JIBymepras xpomatorpadus. Pacmmdposka xpomarorpamm. KadecTBeHHBIH
U KOJMYECTBCHHBIM aHanmm3. OOmactu mpuMeHeHHs OyMaxHoH xpomarorpadun. Kpurepwii 3¢ ¢eKTHBHOCTH
pasnenennit; nousTus BOTT, pazgenurensHas ClioCOOHOCTD.

TonkocnoiiHas xpomarorpadus. OcHOBHbIe BapuaHThl MeTona. CHocoObl MPHUrOTOBJIEHUS W HMOATOTOBKU
MaTepHalioB Ul MPOBEJCHUSI TOHKOCIOWHOW xpomatorpaduu. [TomydeHue xpomarorpamm. Beibop onrumansHOro
TIOJIBMYKHOTO PACTBOPUTEIIS M HETIOJIBHKHOM (Da3bl.

KonoHounast xpomarorpadus. Xpomarorpaduyeckas KOJOHKa, Ha3HaueHHE, OCHOBHBIE TpeOOBaHUS,
CHOCOOBI 3allOJIHEHUS M BBOAA MPOOBHI.

Croco0bI oauy MOABMKHOTO PACTBOPHUTEINS M UCTIOIB3YEMOE JUIs 3TOT0 000pyIOBaHHE.

JleTeKTopBl, UCIOIb3yeMbIe IS )KUAKOCTHON XpoMaTorpadun; Ha3HaYE€HHUE, IPHHIUITEI pabOTHI, YCTPOICTBO,
OCHOBHBIE XapaKTEPUCTHKH.

l'azo-xuakocTHAs Xpomarorpadusa. OCHOBHBIE y3JIbI Ta30BOT0 XpoMaTorpada; ux Ha3Ha4eHHE; MPUHIINIIBI
paboThsl, ycTpoiicTBo. TBepable HOCHTENH JUIA Ta30-KHIKOCTHOW Xpomarorpaduu, BIMSHHE HX IapaMEeTpOB Ha
3¢ PeKkTUBHOCTE Tporecca. OnTUMH3anus XpoMmarorpaudeckoro mporecca, OueHKa 3()(EeKTHBHOCTH KOJOHKH;
nousTust BOTT u crenens pazeneHus.

KauecTBeHHBIH aHaaM3 B ra3oBoi Xpomarorpaduu. 3ajadd, OCHOBHBIE XapaKTEPUCTHKU XPOMAaTOIpamM,
UCIIOJIb3yEMBbIE MPU PELICHUH 3a]]a4 Ka4eCTBEHHOTO aHaJN3a.

KonnyecTBeHHBI aHannM3 B Ta3oBoM Xpomarorpaduu. 3agaydl KOJMYECTBEHHOTO aHallu3a, OCHOBHBIE
KOJIMYECTBCHHBIC 3aKOHOMCEPHOCTU XpOMaTOI‘pa(i)I/II/I. OCHOBHEBIE MCTOAbI KOJIHYCCTBCHHOI'O aHaiu3a H HX
CpaBHHTENIbHASL XapaKTePUCTHKA.

2. MeToanyeckne MaTepHuaJibl VI padoThl Ha J1a00PATOPHBIX 3aHATHAX
Ilepeuensb J1a60paTOPHBIX padoT

HanmeHoBaHME TEMBI HanmenoBanue nabopaTopHoi paboTsl

Bymaxnas xpomarorpadust 1.0cBoeHNE METO/I0B IPOBEACHHS OYMaXXHOH Xpomarorpadun
2.KavecTBEHHbII aHaJIN3 CMECU AMUHOKHUCIIOT

TonkocnoiHas xpomaTorpa- 3.0cBoenue metonoB mnpoBeaeHus TCX Ha He3aKperJIeHHOM

¢us (TCX) cioe.

4.0cBoenue MeTo 0B nposeneHus TCX Ha 3aKperIeHHOM CII0e
5.KauecTBeHHBIN 1 KOJIUYECTBEHHBIN aHAIN3 CMECH AMUHOKHUCIOT
MeTosioM TCX Ha 3aKperIeHHOM CJI0€

Kononounas 6.0cBoeHue TmpaBWJI pabOThl Ha Ta30-)KUAKOCTHOM XpoMa-
xpomarorpadus Torpade.

7.0nTUMU3anMsg  TeMIepaTypbl KOJOHKM W CKOPOCTH rasa
HOCHUTEJIS [IS Ta30-)KUIKOCTHOTO aHAIN3a CMECH alTU(haTHISCKIX
CITUPTOB

8.KauecTBeHHEII aHAN3 cMecH ATM(ATHYCCKUX CIIUPTOB
9.KonnvecTBeHHBIN aHAIN3 CMECH TM(ATHYSCKUX CITHPTOB

3. Meroanieckue MaTepHaibl /151 MOATOTOBKH K IK3aMeHY.
IIporpamma HTOroBoOro 3k3aMeHa

Knaccudukanus MeTonoB pasjesieHHss ¥ KOHIEHTPHPOBAHMS, WX CpaBHUTENbHAs XapaKTEPHUCTHKA.
Xpomatorpadus Kak BaXXHSHIIINN METOJT pa3esIeHIs 1 KOHIIEHTPUPOBAHHS.

Bymaknast xpomatorpadus. TpeGoBaHus K IpUMeHseMoii Oymare 1 ipo0e BeIecTBa, ClIocoObI €€ HAHECEHNUS.
[Monmaua noasrkHOM ¢a3sl. [lonsatue Rf. JIBymepras xpomatorpadus. Pacumdposka xpomarorpamm. KauecTBeHHBIH
U KOJMYECTBEHHBIM aHanmmu3. OOmactu mpuMeHeHHs OyMaxHoW xpomarorpaduu. Kpurepuit sddexTnBHOCTH
pasnenennii; nousitust BOTT, paznenurenpHast ClIOCOOHOCTb.

TonkocnoitHass xpomatorpadusi. OCHOBHbIE BapuaHThl MeToha. CrocoObl MPUTOTOBJICHUS U TOATOTOBKH
MaTepHalioB JUIS MPOBENECHUSI TOHKOCIOWHON xpomatorpadun. [Tomydenne xpomarorpamm. Beibop onTumanbsHOTO
TIOJIBMXKHOT'O PACTBOPHUTEIIS M HETIOJIBH)KHOH (Da3bl.

Kononounast xpomatorpadusi. Xpomarorpaduueckas KOJOHKa, Ha3Ha4eHHE, OCHOBHBIE TPEOOBaHMS,
CHOCOObI 3allOJIHEHMs M BBOJA IPOOBI.




Croco0blI 1o1au M TIOBHUKHOTO PACTBOPHUTENS M HCIIOJIB3yeMOe JIJISl 3TOTO 000pyIOBaHUE.

JleTeKTopHI, NCTIONB3yeMBIe IS )KUIKOCTHON XpoMaTorpad i, Ha3HaYCHNE, TPHUHIUIIEI paboThI, yCTPOHCTBO,
OCHOBHBIE XapaKTEPUCTHKH.

Tazo-xuakoctHast xpomaTtorpadus. OCHOBHBIC y3JIbl TA30BOI0 XpoMaTorpada; ux Ha3HAUCHHUE; MPUHIIUATIBI
paboThI, ycTpoicTBO. TBepable HOCHUTENW IS Ta30-KHIKOCTHOW Xpomartorpaduu, BIMSHHAC MX IapaMeTpOB Ha
3¢ GeKTHBHOCTE Tporiecca. ONTHUMU3ANUSA XpOMaTorpaguyeckoro mporecca, oneHka 3((GEKTHBHOCTH KOJIOHKH;
noHsTust BOTT u crenens pazneneHus.

KauecTBeHHBIN aHamU3 B ra3oBoil xpomarorpaduu. 3aqadu, OCHOBHBIC XapaKTCPUCTHKH XPOMATOTPaAMM,
UCTIOJIb3YEMbIC TIPU PEIICHUH 33]]a4 KAUeCTBCHHOTO aHAIIN3a.

KonnuecTBeHHbII aHATN3 B Ta30BOM XpoMaTorpad . 3a1a4u KOJTMIESCTBEHHOTO aHAJI3a, OCHOBHBIE KOJIMIECTBEHHBIE
3aKOHOMEpHOCTH xpomarorpaduu. OCHOBHBIE METONBI KOJMYECTBCHHOTO aHajW3a W WX CpaBHUTEIbHAS
XapaKTePUCTHKA.

IMPUJIOKEHMUE 2

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. OnleHOYHbIe MATEPUAJIBI JIJIsl IPOBEAEHUS TeKYIIel aTTecTallun

TunoBbie KOHTPOJILHBIE 3aaHUSI IS MPOBEPKHU YpoBHsI copmupoBanHocTH KommereHmu [TK-1

CrocoOeH BBIOMpaTh W HUCIONB30BaTh TEXHHYCCKUE CPEACTBA W METOABI HUCHBITAHUN IS PEUICHUS
HCCIICIOBATCIBCKUX 3a7a4 XUMHUCCKOW HAMPaBJICHHOCTH, IOCTABJICHHBIX CICIMAINCTOM 00jiee BBICOKOM
KBaJTU(UKAIINA

Jran (¢opmupoBanusi | TunoBble KOHTPO/ILHBIC 3aJaHUSA I OLNEHKH 3HaHWH, ymenui, | IToxa3zareny
KOMIIETEHLIUH, B KOTOPOM | HABBIKOB (2-3 mpumepa)
Y4YacTBYeT JIUCHHUIVINHA
[IK-1.1 ITnanupyer 1. HNmeercs nox
OTZENbHBIE CTAIUN Ompenemts MaccoBylo J0MO (%) KOMIIOHEHTOB Ta30BOM CMECH IO OIIMOKH, HE Wi
WCCIIEIOBAHYS NP HAJIMYUN | CIIEYIOILINM JAHHBIM: oarmma — «5»
obmrero rmmana HUP Kommnonent: Ilpoman  byran  Ilentan  [lukiorekcan

S, mm? 175 203 182 35

k 0,68 0,68 0,69 0,85

k — norpaBouHbIi KOADPULIEHT

Kakoii MeTon pacueTa IpUMEHHM B IJAHHOM NIPUMEpE:
a) Meroz xanuOpoBoYHOTO rpaduka

0) Meton BHYTpeHHEI HOpMaTH3aIin

B) MeTon BHyTpEHHETO CTaHapTa

2.

PeaxiioHHyr0 Maccy TIOCie HHTPOBAHHS TOJNYOJa TPOaHATH3HPOBAIN
METOIOM Ta30KHIKOCTHOM XpoMarorpadumn

Ilpun stoM Kk mnpobe n00aBMIM W3BECTHOE KOJIMYECTBO ITUIIOCH30IA.
Tomyunnu cnemyroimue pe3ybTarsl:

B3sro Tonmyona, 12,7500
Bueceno stunbenzona, 1,2530
STonyona, MM 307
Kronyona 1,01
Sarmnﬁemona, MM 352
k)mﬂ&nzona 1,02

OrpezenuThb MPOLIEHT HENMPOPEarupoBaBIIETO TOMYOJIa.
Kakoit MeTon pacueTa IpUMEHHNM B JIJAHHOM 3aJIaHHN:
a) MeTo/1 KaJIMOPOBOYHOTO rpaduka

0) MeTo/1 BHYTpeHHEH HOpMAIM3aLH

B) METOJ] BHYTPEHHETO CTaHIapTa

OO0ocHYHTe OTBET
[1K-1.2 Breibupaer 1. Nwmeercs nox)
TEXHHYECKHUE CPeJICTBA 1 Ilpu razoxpomarorpavueckoM  OMpEIeNeHHH  aleTOHa  METOJIOM [OIIHOKH, HE U
METOBI UCTIBITaHUH (113 a0COIIOTHOM KAITMOPOBKY OBIIM MOJTyHYEHBI CIIEAYIONIHE JaHHbIE: basta — «5»
Ha0Opa UMEFOIIUXCS) TSt Komuaectso arieToHa, Mr 0.20 0.40
pelIeHns IOCTaBIEHHBIX Beicota nuka, MM 20 40
3amau HAP Js 0.02 MIT aHATMBHPYEMOTO PAacTBOPa ObLT MOJTYHEH UK BBICOTOM 50 MM.

OnpenenmMTh MacCoOBYIO OO AIleTOHA B FICCIIETYEMOM PacTBOpE, eCid
IWIOTHOCTB pacTBopa cocTapiseT 0.25 r/cv’. CoOmoeHne KaKkiX YCIOBHiA
TpeOyeTcst IpH MeTo/ie a0CONIFOTHOM KaTMOpOBKU?




2.

IIpoOy cMecn apoMaTHUecKHX YIJIEBOIOPONMOB Maccor  2.0342r,
MPOAHAM3UPOBAI  METOJIOM Ta30BoM xpomartorpadpuu. B  kauectBe
BHYTpPEHHEro craHmapra ucronb3oBamm 0.4168 r H-okTaHa. OnpenenmmTh
MAcCOBYIO JIOJIFO apOMaTHYECKUX YIJICBOZOPOIOB B CMECH T10 CIISIYIOLINM
JTAHHBIM:

KommnonenTs! cmecn 1 2 3

IMnomanp nuka, My> 120 234 84

Kakum TpeOoBaHUSAM JIOJDKEH COOTBETCTBOBATh BHYTPEHHHI CTaHAapT?

TIK-1.3 ToToBUT OOBEKTHI
HCCIIEIOBAHMS

1.
Jli1st Xpomarorpaghuueckoro onpeesieH!s: HUKeNst Ha Oymare, IpOIUTaHHOM
PacTBOPOM JIMMETIJITITMOKCHMA, IIPUTOTOBHIIM TPU CTAHIAPTHBIX PacTBOpA.
s storo Haeecky 0,2480 NiCl, - 6H>O pactBopriu B MepHOit koiibe Ha 50
MIL 3ateM u3 31oit ko0b! B3sum 5,0; 10,0 1 20,0 Mit 1 pazbaBuiy B Ko0ax
Ha 50 1. Mccnemyemslii pacTBop Takoke pa3daBiiH B MEpHOI Komoe Ha 50
MIL

Ioctpoitre kammOpoBouHBIA Tpaduk B KoopauHatax i — Cni U
OTIpEZICNIATE COZCP)KaHMe HHUKENs (MI) B HCCICAyeMOM pacTBOpE, €CIH
BBICOTA ITHKOB CTAHIAPTHBIX PaCTBOPOB paBHa A1 =25,5; hy =37.5; h3 =61,3,
a BBICOTA ITHMKA KCCIICTYeMOro PacTBopa paBHa /iy = 49,0 M.

2.

PaccuntaTs MaccoByl0 AOMIO OUHUTpOOECH30J1a U OEH30/Ia B CMECH IIO
CIIEIYIOIIMM JIAaHHBIM, MOJYy4YEHHBIM NP Ta3oxpomarorpaduaeckom
OTIPEJICIICHHN:

JWHATPOOCH307T
IMnontams miKa, MM? 305
[NonpaBounsIit KO3 huUIMEeHT 1.22

3.

Ilpn ompenenenny MeTWTWIKeToHa B 15.2600T cmecu MmeromoM
ra30)KUIKOCTHOW Xpomatorpadi B KadyecTBE BHYTPEHHEIO CTaHIapTa
UCTIONB30BasH atieToH B konrdectse 1.0900 r. OnpenenuTs MaccoBYIO JOITHO
(%) METHIIPTUIIKETOHA IO CIISAYFOLTUM OITBITHBIM JaHHBIM:

KommonenT MeTHITHIIKETOH
IMnowmanp nuka, My> 108
[NonpaBounsiit K03 uIMeHT 1.79

IIpaBUIBHO E

bIOpaH BapHa

Tunosbie KOHTPO/ILHBIE 3a1aHNS AJIS IPOBePKHU YPOBHsI chopMUpoBaHHOCTH kKoMmeTeHu ITK-2

CrocobeH  oka3plBaTh  HMH(DOPMAIMOHHYIO  MOAJEPXKKY  CICNHAINCTaM,  OCYIIECTBISIIONIMM  HAy4YHO-
HCCIIeIOBATENIbCKHIE PabOThI
Oran (¢opmupoBanusi | TUNOBbIE KOHTPOJILHBIE 3ajaHMsi JUIA OleHKH 3HaHwmii, | Tloka3arenn "
KOMITETEHIIH, B KOTOPOM | YMEeHHii, HABBIKOB (2-3 mpumepa) KpHUTEpHH
y4acTBYeT AUCIMILIAHA OIIEHNBAHUSA
KOMITETEeHINH,
IIKAJIa
OIIEHNBAHUSA
[K-2.1 IIpoBogut Hmeercs  momHoe
MEepBUYHBIH monck | s xpomarorpaduueckoro onpezieNicHnss HHUKeNss Ha Oymare, | BEpHOE — pEIICHHE,
uH(pOpMAIH o | MPOIHTAHHOW PAacTBOPOM JUMETHIITIIHOKCHMA, TIPUTOTOBIIA TPH | BKIFOYAOIICE
3agaHHOll Tematnke (B | CTAHZApTHBIX pactBopa. Jims storo Hasecky 0,2480 NiCl- 6H;O | mpaBmbHbii OTBET
TH., C WCTOTb30BaHHMeM | PACTBODWIM B MepHOii koJ10e Ha 50 M. 3aTeM 3 3TOM KOOI B | — 3 Oawra; JlaHo
[ATEHTHBIX 623 JAHHBIX) 5,0; 10,0 1 20,0 M1 u pa3baBuI B Kovn6ax Ha 50 ML I/Iccne)Iyerm BEpHOE pelIeHre, HO
[K-22 Anammsupver u | PACTBOP Taioke pazbaBim B MepHO# Kostoe Ha 50 mut. [loctpoiite | AomyIieHb!
Py KamOpoBouHBIH rpaduk B Excel B koopauHatax s — Cyi . HAWAUTE | HECYIIECTBEHHBIE
0000maeT  pe3ysbTaThl




MATCHTHOTO TOWCKA TIO | ANMPOKCHCHPYIOIIYI0 (YHKIMIO W OIpeIeluTe COICpKaHue | (hakTHIECKHe
TeMaTUKe TMPOEeKTa B | HUKEIA (MI) B HCCIEIyeMOM pacTBOpE, €CIM BBICOTA ITMKOB | OIIMOKH, HE
BBIOpaHHOM 00JIaCTH | CTaHAAPTHBIX PACTBOPOB paBHa k= 25,5; hy=37,5; h3= 61,3, a | uckaxaromme
XUMUH (XMMHYeCcKOM | BBICOTA IIMKA HCCIIEyEMOro pacTBopa paBHa /ix = 49,0 M. o0Imero cMmpicia— 2
TEXHOJIOTHH) Oasuna; .
2. Nwmeercs  BepHOE
pellieHHe  TOJIBKO
IIpu razoxpomarorpadiueckoM OINpEIEICHHH 3TAHOJIA METOJOM | YacTd 3ajaHusi— |
a0COTIOTHOM KaTMOPOBKH OBLIH MOJTYYCHBI CIICTYIOIIUE JaHHBIC: oawt. 1 Gamwr — «3»
2 OGama — «» 3
Komuuectso cimpra, Mr 0.20 040 | 6amwma—«5»
Bricora rmuka, Mm 18 37
Jus 0.02 Mo riceneryeMoro pacTBopa ObUT IOTy9YeH MUK BBICOTOH
70 mm. octpoiite xammOpoBouHbli Tpadguk B Excel B. Haiimure
ANMPOKCHUCHPYIOIIYI0 (QYHKIMIO W OMpPEICIUTE COICPIKAHIE
3TaHoIA.
[1K-2.2 1. Nwmeercs momHoe
AHanu3upyer u | OnpenenuTh AIMHY XpoMarorpa(uieckoil KOJOHKH, | BEpHOE
0000111aeT €CJIM BpeMsl YACP)KUBAHUSA OJHOIO U3 KOMIIOHEHTOB | PELLECHHUE,
pE3yIbTaThI PaBHO 2 MMH., a NOJyIUMPUHA MUKA — 3 MM. CKOpPOCTb | BKITIOYArOLIEe
NATeHTHOTO TIOMCKA | JBIDKCHHS TUArpaMMHOM JIeHTHl — 720 Mm/4. BeicoTa, | IpaBIIIbHBIHA
110 TEMATUKE MTPOEKTA | SKBUBAJICHTHAsI TEOPETUUECKOM Tapeske, paBHa 3 MM. | OTBET — — 3
B BbIOpaHHO# | Kak WM3MeHHWTCS TONymMprHa IHKa, €cid UIMHY | Oaiia; Hano
obactu XUMUHU | KOJIOHKH YMEHBIINTS B 2 pa3za? BEPHOE
(XuMuyeckoiu peleHue,  HO
TEXHOJIOTHH ) 2. JIOITYILIEHbI
OnpenernsieMoe COeTMHEHUE DIIOUPYETCsl U3 KOJIOHKH, | HECYIIECTBEHHBI
umetorieii 1000 1.1.. PaccrosiHue yaepskuBaHust 3Toro | € (hakTuieckue
KOMIIOHEHTa Ha Xpomarorpamme coctasisier 20 MM. | OIIHMOKH, HE
Ycnous XpoMarorpaupoBaHUs HECKOJIBKO | MCKAKAIOIIHE
W3MEHUJIUCH M PACCTOSIHUE YICP’KUBAHUS YBEIIMYMIIOCH | OOIIIEero
J10 60 MM Paccuurars MOJIYILUPUHY | CMBICIIA— 2
XpoMarorpaduueckoro rmiKa B 000MX CIIyqasix. Oaia; .
Kak m3menurcs komuectso T.T., ecnu jummHy konoHku | Mimeercs BepHoe
YMEHBLINTH B 2 paza? PELLEHNE TOIBKO
YacTh 3aJaHUs—
1 Gamn. 1 Gamn
—@3» 2 06ama—
«» 3 Oama —
«S»

5.2. OueHo4Hble MaTEePUAJIbI 1JIs1 IPOBEAEHUS IPOMEKYTOYHOMH aTTeCTaAlUul

Hepequb mem u eonpocoe 0151 DK3AMeHd

93]

Knaccudukanus MeronoB pasgeneHHs W KOHIEHTPUPOBAHMS, WX CpPaBHHUTENbHAS XapaKTEpPHCTHKA.
Xpomarorpadus Kak BXKHEHITNN METO pa3JeNeHUs] 1 KOHIIEHTPHUPOBAHMS.

Bymaxnas xpomarorpadus. TpeOoBanmsi K HpuUMeHsieMOil Oymare um mpoOe BemiecTBa, CIOCOOBI ee
HaHeceHus. Ilomaua moxBmwxkHON das3el. [lomstme Rf. JIBymepnas xpomarorpadums. Pacmmdposka
xpomarorpaMM. KadecTBEHHBIM ¥ KOJMYECTBCHHBIH aHanm3. OOmacTH mNpuMeHeHHs OyMaxXHOH
xpomarorpaduu. Kputepuii addextuBHOCTH paznenenuil; moustus BOTT, paznenutensHast ciocoOHOCTb.
TonkocnoitHass xpomaTtorpadus. OcHOBHbIE BapuaHThl MeToAa. CrocoObI IPUTOTOB JIEHHUS M TIOJTOTOBKH
MaTepHuajoB IS TMPOBENEHUS TOHKOCIOWHOW xpo—Martorpaduu. IlomydeHune xpomarorpamm. Bwibop
ONTUMAJIFHOTO TOABIK "HOT'O PACTBOPHUTENSI U HETIOABMKHOM (ha3bl.

Kononounas XpOMaTOFpa(l)I/IH. XpOMaTorpa(bnquKa;{ KOJIOHKa, Ha3Ha4YCHUC, OCHOBHEIC Tpe6OBaHI/IH,
CIIOCOOBI 3aIIOJIHEHMS U BBOJa Hp06I)I.

CrocoOsI noJga4u nNoABHUIKHOT'O paCTBOPUTEIIA U UCIIOJIB3YyEMOC JId 3TOTO 060py,HOBaHI/I€.

I[GTCKTOpLI, HUCIOJb3YyEMbIC  JIA )KPIHKOCTHOﬁ XpOMaTOFpa(bHH; Ha3HA4YCHUEC, [PUHIUIIBI pa6OTI)I,

YCTPOMCTBO, OCHOBHBIE XapaKTEPUCTHKH.

l'aso-xuakoctHast xpomartorpaduss. OCHOBHBIE Yy3iIBI Ta30BOTO Xpoma—Torpada; WX Ha3HAYEHUE,
MPUHIHUIBI PabOThI, YCTPOWCTBO. TBEpble HOCUTENHN IS Ta30-KUIAKOCTHOW Xpomarorpaduu, BIUSHHE HX
mapameT—poB Ha 3(p(eKTUBHOCTH mporecca. ONTHMH3ALUSA XpoMaTorpaduyeckoro mporecca, OIeHKa
s dexTruBHOCTH KONTOHKY; ToHsTHS BOTT 1 cTeneHp pasaeneHus.




8. KauectBeHnusIii aHamm3 B ra3oBoil xpomatorpadud. 3agadd, OCHOBHBIE XapaKTEPHCTUKU XPOMATOTPaMM,
MCIIONIB3YEMBIE TIPH PEIICHUH 3a7ad KaueCTBEHHOTO aHaN3a.

9. KomnmuecTBeHHBI aHAIW3 B Ta30oBOH XpoMaTorpaduu. 3amadd KOIW IECTBEHHOTO aHalN3a, OCHOBHBIC
KOJIMYECTBEHHBIC 3aKOHOMEPHOCTH XpoMaTtorpaduu. OCHOBHBIC METOJbI KOJMYECTBCHHOTO aHAIM3a M HX
CpaBHUTEIbHAS XapaKTCPUCTHUKA.

3aoauu 0na no020mMo6KuU K IK3AMEHY

3anava 23. PaccrossHMe OT MOMEHTa BBOJIa IIPOOBI 10 BBIXO/1a HECOPOUPYIOIIErocst KOMIIOHEHTa COCTaBIISIET
3 MM, 70 BbIXOJa OeHzosa 26 MM, 10 Bbixoja Toiyosda 48 mM. IllupuHa nukoB OeH3o0na M TOIyoJda y
OCHOBAHHUS COCTaBISET COOTBETCTBEHHO 4 m 8 MM. [lnmmHa KomoHKH 1,5 M. BBUHCINTH BEICOTY,
9KBUBAJICHTHYIO TEOPETHUYECKOI Taperke.

3amada 24. PaccTosiHEEe OT MOMEHTa BBOJIa TIPOOBI IO BBIX0a HECOPOUPYIOIIETOC KOMIIOHEHTA COCTABIISET
2,5 MM, 10 BBIXOZA TekcaHa 38 MM, 1o BbIxofa remtaHa 62 mm. lllupmHa THKOB TeKcaHa W TrenTaHa y
OCHOBaHHUSI COCTaBJSET COOTBETCTBEHHO 3 WU 7 MM. JlimHa KOJIOHKM 2,5 M. BbluMcIuTh BBICOTY,
9KBUBAJICHTHYIO TEOPETUYECKOH Tapeike.

3anmaya 25. Bpems yaepxuBanus 2-mMetuirekcana cocrasisieT 136 c. lllupuHa nuka Ha MOJIOBHHE BBICOTHI 6
MM. Hailtu Bpems yaepxuBaHUs 3-METWITEKCaHa, €CIM €ro LIMpHUHA THKAa Y OCHOBaHUS paBHa 16 MM.
CkopocTb auarpaMMHoit 1eHTsl 240 Mm/4.

3amada 26. YaepxxuBaemblit 006EM 3-MeTmngeHona paseH 117 v llupuHa muka y OCHOBaHHS COCTaBHIIA
36 c. Haiitin ynepxuBaeMblii 00bEM 2-MeTIII(EHONa, €CIH ero MIMPUHA KA Ha ITOJIOBHHE BBICOTHI 8 MM.
CkopocTb raza-Hocutens 30 MI/MHH, CKOPOCTh JHAarpaMMHOM JICHTHI 3 CM/MUH.

3agaga Ne 27. Ilpm ompeneneHMH MeTaHa NPHMEHEHAa Xpomarorpaduyeckas KOJOHKA C YHCIOM
TeopeTHYecKuX Tapeinok, paBHbiM 2000. Illupuna ocHOBaHUS XpoMaTOrpaduuecKoro nuKka Ha JuarpaMMHOMN
nente cocraBwia 20 mMm. CkopocTh IuarpaMMHOM JieHThl xpomatorpada 600 mm/4. Paccuurate Bpems
yIepKUBaHHs METaHa.

3amaua 29. Ha xpomaTtorpammMe 2-MeTHJIOKTaHa U 2,3 — TUMETWITeNITaHa BpeMs yAep>KUBaHUS COeTMHEHUN
cootBeTcTBeHHO 37 u 34 c. lllupuHa NUKOB Ha MOJOBUHE BBICOTHI paBHIACH 3,2 MM AJI 2-METHJIOKTaHA U
2,7 MM ans 2,3-auMerwirentaHa. PaccuumraTh creneHb paszzienieHuss koMmrnoHeHToB K1 ecim ckopocTh
IUarpaMMHOH JIeHTHI 1,5 cm/MuH.

3amada 30. Ha xpomarorpamme wm3ompommideH3zona u 1,2,3 — TpuUMeTHIOCH30JIa BpeMs yICpKHBaHUS
coenuHeHu cootBeTcTBEHHO 112 u 84 c. IllupuHa NMUKOB Ha MOJIOBUHE BBICOTHI paBHsIach 2,1 MM s
u3ompommIoeH3ona u 2,3 mm i 1,2,3 — tpuMmetmiioen3ona. PaccuntaTs cTeneHs pasielleHisl KOMITOHEHTOB
K1 ecnu ckopocTh nuarpaMMHO# J€HTHI 3 CM/MUH.

3amaua 31. Ha 1,5-merpoBoii xomonke ¢ BOTT = 3,4 MM mpeanpuHaTa MONBITKA Pa3felUTh 3TAHOI,
aleTanbIeru 1 npomnanoi-2. Bpemena yiepuBaHus KOMIIOHEHTOB CMECH COCTABIISIFOT COOTBETCTBEHHO 44,
56 u 48 c. OnpenennTs, KaKue U3 KOMIIOHEHTOB MOTYT OBITh pa3/ieeHbl Ha JaHHOM KOJOHKE.

3amada 32. Ha xpoMaTorpadudeckoii koJoHke ¢ 2500 TeopeTHIecKuX TapeiaoK ObBUTH pa3felieHbl  YKCyCHasl,
ImaBesieBass W BaJlepHAHOBAs KHUCIOTHL. BpemeHa ynepXWBaHWS KOMIIOHEHTOB CMECH COCTaBIISIOT
cootBeTcTBeHHO 123, 138 11 194 ¢. Onpenenuth, Kakue U3 KOMIOHECHTOB MOTYT OBITh pa3Jie/icHbl Ha JaHHOU
KOJIOHKE.

3amaya 33. Ilpu pasnenenus Ha xpomaTorpaduueckoil KOJOHKe (YHUCIO TEOPEeTHYECKUX Tapelok N=256)
00BeMbl yaep)kuBaHus BemiecTB A U B paBuel 5,0 u 6,2 cM3 cooTBeTCTBeHHO. PaccuntaTh mIMpHHY MUKa
Ka)XXJIOTO BEIIIECTBA M UX CTETIECHb Pa3eeHHS.

TpeboBaHNs K PeiTUHI-KOHTPOJIIO

Jlaboparopnas padota Nel

BerInonHenne npakTHYeckoi (SKCIeprMEeHTalIbHO) 3a1auun — 3 Oania
OOBsIcCHEHNE TEOPETHYECKUX OCHOB IaHHOM paboThl — 1 Gayuta

CobecenoBaHue 1Mo 0JJHOMY W3 33/IaHHUH JUIs CAMOCTOSTEIbHON paboTs -1 Gan
Permenue 3a1aun Ha TeMy JTaHHOH J1abopaTopHOi paboThl — 1 Gat
JlabopaTopHast paboTa Ne2

BrInonHenue npakTHYeckol (SKCIepUMEeHTaNIbHO) 3a1auun — 3 Oania
OO0bsICHEHHE TEOPETUUECKUX OCHOB JTAaHHOH paboThl — 1 Gana

CobecenoBaHue 1Mo OJTHOMY M3 3aJaHUH JIsl CAMOCTOATEIBHON paboThI -1 Gan
Pemenue 3agaun Ha TeMy TaHHOM JabopaTopHOi paboThl — 1 Gamn
Jlaboparopuas pabora Ne3

BrinonHeHnne npakTHYecKoi (IKCIepUMEHTANBHOW) 3a1a4un — 3 6asia
OOBsicCHEHNE TEOPETHYECKUX OCHOB IaHHOM paboThl — 1 Gayuia

CobeceoBaHue 10 OJJHOMY W3 33/IaHUH JUIsl CAMOCTOSITEIbHON paboTh! -1 Gaun




Pemrenue 3agauu Ha TeMy TaHHOM Jab0paTopHOl paboThl — 1 Gamt
Jlaboparopnas padota Ned

BrimosHeHHE pakKTHYECKOH (PKCIIEpUMEHTaIbHON) 3a1aun — 3 Oaimia
OOBsicCHEHNE TEOPETHYECKUX OCHOB JaHHOM paboThl — 1 Gayuia

CobecenoBaHue 10 OJJHOMY W3 33/IaHUH JUIsl CAMOCTOSITEIbHON paboTh! -1 Gan
Pemenne 3anaun Ha TeMy JaHHOM JabopaTopHOi paboThl — 1 Gamn
JlabopaTophast paboTa No5

BeimosiHeHHe TpakTHYecKol (IKCIIEpUMEHTaIbHON) 3ajaun — 3 Oauia
OOBsicCHEHNE TEOPETHYECKUX OCHOB IaHHOM paboThl — 1 Gayuia

CobecenoBanne 0 OTHOMY U3 33JaHUH I CAMOCTOSATENIFHON paboTHI -1 6an
Pemenne 3amaun Ha TeMy HaHHOU JTaOOpaTOpHOH paboTHI — 1 Gamn

TTepBast KOHTPOTBHAST TOTKA . ... veneeneenenteneeneneeneteeeneateneeneeeeeneaeeneanens 30 6amnoB
2 MOAYJIb

JlabopaTopHnas paboTta Ne6

BrinmoiHeHne MpakTHYECKOH (SKCIIEpUMEHTANBHOM) 3a1a4n — 3 6asia
OOBsicCHEHNE TEOPETHYECKUX OCHOB IaHHOM paboThl — 1 Gayuia

CobecenoBaHue 1Mo OJJHOMY U3 33/IaHUH JUIsl CAMOCTOSITEIbHON paboTs! -1 Gan
JlaGopaTophast paboTa Ne7

BeimosiHeHrE TpakTH4ecKol (IKCIIEpUMEHTAIbHON) 3a1a4u — 3 Oaia
OOBsicCHEHNE TEOPETHYECKUX OCHOB IaHHOM paboThl — 1 Gayuia

CobecenoBaHue 10 OJJHOMY W3 33IaHAH JUI CaMOCTOSTEIbHON paboTs! -1 Gan
JlabopaTopHras paboTta Ne§

BrimonHeHHE pakTHYECKOH (SKCIIEPUMEHTANBHOM) 3a1a4un — 4 6asia
OOBsICHEHNE TEOPETHYECKUX OCHOB IaHHOH paboTh — 3 Gauta

CobecenoBaHue 10 OJJHOMY W3 33IaHAH JUI CaMOCTOSITEIbHON paboTs! -1 Gan
Pemenne 3amaun Ha TeMy HaHHOU TaOOpaTOpHOH paboTHI — 1 Gamt
[TpeMuanbHbIi OaUIBI 32 KAUECTBO U TBOPYCCKHI TOXO P BHITIOJIHEHUH Ja00paTOpHOi paboTel — 1 Gast
JlabopaTopnas padota Ne9

BeinosiHeHHE TPaKTHYECKOH (IKCIIEpUMEHTAIbHON) 3aaun — 4 Oaia
OOBsACHEHHE TEOPETHYECKUX OCHOB JaHHOH paboThl — 2 Gara

CobecenoBaHue 0 OJJHOMY U3 3aJaHUH I CAMOCTOSATEIILHON pabOThI -2 Oasut
Perrenue 3amaun Ha TeMy TaHHOM 1abopaTopHOit paboThl — 1 Oasmt
[IpemuanbHBIi GaJuTBI 32 KAYECTBO M TBOPUYECKHU ITOIXO0/I TPH BHIIOIHEHUH J1a00paTOpHOM paboThl — 1 Gan

BTOPas KOHTPOIBHAST TOUKA ....uveeeuverurietteatenieeniteeitessteesieesstessseesieessseesseesseesssesseenne 30 bayioB
DK3aMEH — UTOTOBOE TECTUPOBAHHE IO TEME  .......... 40 OayroB
Hroro 3a cemectp 100 6ammoB

[Ipumeuanue: ecny He BBINOJIHEHA HKCIIEPUMEHTANIbHAS YacTh J1abopaTOpHOH paboThl, TO abopaTopHas paboTa He
MOXeT OBITh 3a4TEHA ¥ 3a4€T 110 JAHHOH JUCHHUIUIMHE 32 TPHMECTP HE BBICTaBJISCTCS
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6. YAEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE JUCLOUILTAHBI
(MOJIY.JIST)

6.1. Pexomenayemasi iureparypa

OcHOBHas1 TUTEpaTypa:

1. CerueB C. H. BoicokorddexTuBHas >XUIKOCTHasE XpoMarorpadusi: aHaIMTHKa, (pu3myeckas
XUMUSL, pacliO3HaBaHNE MHOTOKOMITOHEHTHBIX cucTeM [nektponnsii pecype]/ C. H. Cerues, B.
A. TaBpumuna. - Cankr-IlerepOoypr : Jlams, 2022. - 256 c¢. — Pexum nocryna:
https://e.lanbook.com/book/211127

2. Typkenstay6 I'. H. )KunkoctHas xpomarorpadust [DneKTpoHHBIH pecypc] : yueOHoe nocodue /
I H. Typkembrayd. - MockBa : PTY MUPDA, 2020. - 80 c. — Pexum pocryna:
https://e.lanbook.com/book/167575

3. Wnnapuonosa E. A. BeicokoaddektuBHas >xunkocTHas xpomarorpadus. Teopermueckue
OCHOBBI MeTof[a [DNeKTpoHHBINA pecypc| : ydeOHoe mocodue / E. A. Wmnapuonosa, U. IL
CeipoBarckuii. - Hpkyrek : HMIMY, 2018. - 50 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/158753

4. Xenke X. XXunkoctHas xpoMarorpadusi [ DJIEKTPOHHBINA pecypc]: yaeoHoe mocodue/ Xenke X.—
OnekTpoH. TekcToBble naHHble— M.: Texnocdepa, 2009.— 264 c— Pexum nocryma:
http://www.iprbookshop.ru/12724.html|

JonomHuTensHas IUTepaTypa:
1. CepoB FHO.M. Xpomarorpaduueckue MeTOibl aHaM3a [DJIEKTPOHHBIM pecypc]: yueOHoe
niocobne/ Cepos FO.M., Konroxos B.IO., Kproko A.FO.— Dnektpon. TekcToBbie nanHbie.— M.



https://e.lanbook.com/book/211127
https://e.lanbook.com/book/167575
https://e.lanbook.com/book/158753
http://www.iprbookshop.ru/12724.html

Poccuiickuii  yHuBepcuteT ApykObl HapopoB, 2011.— 220 c— Pexum nocryma:
http://www.iprbookshop.ru/11544.html

2. Maitep B. P. Ilpaktuueckas BbICOKOA(h(EKTUBHAS KUIKOCTHAs Xpomarorpadus
npakTuueckoe mocodue / B. P. Maiiep; B. P. Maiiep; mox o6m1. pea. M. b. bapy; nep. ¢
aurn. U. A. TleryxoB u jp.. - 5-¢ u3na. - Mocksa : Texnocdepa, 2017. - 408 c. : wn.,Tad.,
cxeM. - (Mwup xummm). - bubmmorp. B kH. - Pexum  jgocryna:
https://biblioclub.ru/index.php?page=book&id=496529
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9. CBeeHusi 00 00HOBJIEHNMHU padoueii MPOrpaMMbl THCHHUIIJIMHBI (MJIH MOTYJIsA)
OOHOBNIECHHBIN pa3aen
N OnucaHune BHECEHHBIX PekBU3UTHI TOKyMEHTA,
Nerr.m. paboueii mporpaMmbI M
U3MEHECHHI YTBEPAUBIIETO U3MCHEHHSI
JUCHHUTITAHBI (MOJTYJIs1)
1.



http://www.iprbookshop.ru/11544.html
https://biblioclub.ru/index.php?page=book&id=496529

