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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-6 CrocobeH uCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKONW HayKd W (DyHIAaMEHTaJIbHBIC
XUMHYECKHE MOHATHUS MPU PEIICHUN KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-6 Cnocoben [InanupyeT U BBIMONHACTIPAKTUYCCKUE UCCICAOBAHUS B
WCIIOJIb30BaTh OCHOBHEIC oOactu XxpoMarorpapuIecKux METOIOB aHAIIN3a
3aKOHOMEPHOCTH
XUMHYECKOW HAYKU U
(hyHIaMEHTAITLHBIC
XUMHUYCCKHUE TOHSTHS MTPH
PEIICHUN KOHKPETHBIX
MTPOU3BOJICTBEHHBIX 3a7a4

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-6 CnocobGeH uCIONB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHWMHUYECKOW HayKd |
(byHIaMeHTalbHbIE XUMHUYECKHE MOHSTUSA npu pelieHun KOHKPETHBIX
MIPOM3BOACTBEHHBIX 3a]1au

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OTIPEICIISIIOITIX OuHas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3U 4 6 7 8
1 |Arpoxumuyeckuit +

aHaJIu3 I104YB

2 | BeicoKOMONEKyYIApHBI +
€ COeIUHEHUA

3 |KonTpons kagecTBa +
MUIIEBBIX MTPOTYKTOB

4 |TIpuknannas +
JIEKTPOXUMUS




5 |[IpuknagHoi +
XUMUYECKUN aHaIn3

6| TexHoornueckas +
MIPaKTHKa

7 | XumMnueckas +
TEXHOJIOTUS

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
JucuumuinHa —«XpomaTtorpaguueckuid aHamu3» OTHOCHUTCS K 4YacTd, (OPMHUPYEMOH YYacTHUKaAMH
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucrtunnmHa «Xpomarorpapuaeckuid aHaau3y u3yvaercs B 4 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 56
Jlexmm (JIextmm) 28
JlaGoparopnsie (J1ab. pab.) 28
CamocrositensHas padota (CP) 16
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
4 cemecTp
1 Teopus Tectuposanue;
xpomarorpaduuecko| 6 - | 4 Pedepar
IO pa3/ieeHus
2 VYerpoiicTBa TecTtupoBanue
o0opymoBaHus, 6 ) 4
OCHOBHBIE Y3JIbI
puOOpPOB
3 ["azoBas 6 |14l 4 TecTtupoBanue;
Xxpomarorpadus Komnoksuym
4 BricokoarddexrrBHa TecTupoBanue;
ST )KUJIKOCTHAs 6 - 2 Pedepar
xpomatorpadus
5 Xpomaro-macc-Crex 4 1l 2 Tectuposanue;
TPOMETPHUS Konnoxsuym

Tema 1. Teopus xpomarorpaguueckoro pasaeaenus (IIK-6)
Jlekumus.



Teopust TeopeTHYECKUX TapeNOK, TEOPHs CKOPOCTEH, 3PPEKTUBHOCTh KOJOHKH, METOABI XpOMaTorpagum,
00JIaCTH IPUMEHEHHUS.

JlaboparopHbie padoThbI.
HE TPEAYCMOTPEHO

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. KakoBa 06macTh MpuMEHEHHUS KUIKOCTHOM, Ta30BOM M TOHKOCJIOWHON XpomaTtorpaduu?
2. Kakue ¢usnueckue sSBICHUS JIe)KaT B OCHOBE KaXKJI0TO U3 METOJ0B?

3. [lepeunciute OCHOBHBIE TAPAMETPHI, XapaKTePU3YIONINE WHINBUTYAIBHOE BEIIECTBO, ONIPEIEsieMbIe
metogamu BOXKX, I'X, TCX.

Tema 2. YerpoiicTBa 000pynoBaHus, 0CHOBHbBIe y3JibI Ipu6opos (ITK-6)
Jlexknus.

OcHoBHbIe y371bI Xpomartorpaga. OcoOeHoCTH ycTpoicTBa XpomarorpadoB paznuyHoro tuna. OCHOBHBIE
npaBuia paboThl Ha Xpomarorpadge.

JlaboparopHbie padoThbI.
HE TIPEIyMOTpPEHA
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. [TepeunciuTe OCHOBHBIE JIEMEHTHI OJIOK-CXEMBI )KHIKOCTHOTO Xpomarorpada.

2. KakoBo Ha3HaueHHe Kaxaoro u3 Hux? 5. Kakue akropsl 0ka3pIBalOT OCHOBHOE BIIHMSIHUE Ha pa3pelieHne
xpomarorpadupoBanus merogom BIXKX?

3. Uto Ha3bIBaeTcs 0OpameHHO-(Pa30Boi 1 HOpMaIbHO-(Pa30BOM XpoMaTorpapuueckon CHCTEMON?

Tema 3. I'azoBasi xpomartorpagpus (IIK-6)

Jlexknus.
[TpumeHeHne MeToa, MpUMEHsIeMbIE aJICOPOEHTHI, TPUMEHEHHE JUI PELICHUS YKOJIOTHYECKHX 3a/1a4

JlaGopaTopHbie padoThbI.
ABOPATOPHA PABOTA Ne 1.
KAYECTBEHHBIN 1 KOJIMYECTBEHHBIN AHAJIN3
CMECH VYIIJIEBOJOPO/JOB
[enb paboThI: ONpeAennuTh KaueCTBEHHBIN COCTAaB CMECH YITIEBOJOPOJOB CPAaBHEHUEM MOTYYEHHBIX
a0CoMOTHBIX 00BEMOB yIEPKUBAHUS MHAUBH Ty aIbHBIX
yeBoopoaoB. OnpeenuTh KOJMUYeCTBEHHBIN COCTaB yIiIeBOIOPOIOB B 3aJaHHON CMECU METOM
HopManu3auu. OnpenenuTb YUCIO TEOPETUYECKUX
Tapesnok (N) u BBICOTY, 95KBUBUICHTHYIO TeopeTrudeckoi Tapenke (BOTT). Paccunrars apdexkTuBHOCTD,
paspelleHue U CeeKTUBHOCTD.
YcnoBust mpoBeaeHus aHanu3a: xpomartorpad: JIXM-8M/I, neTexTop 1o TeIIonpoOBOAHOCTH (KaTapoOMETp);
MaTepuai KOJIOHKH — HeprKaBerolas CTalb,
mmHa 1500 MM, quametp 3 MM, TBepAbIid HocuTeab — Xe3acop0 (0,2—0,3 mm), HenmoaBuxkHas (aza —
CWJIMKOH 5 %; ra3-HOCUTENb — IelInid; Temrneparypa koiaoHok 120 °C; remneparypa ucnapurens 175 °C;
MHOXXHTEIb mKaibl 10; Tok nerekropa-karapomerpa 100 MA; ckopocTs raza-Hocutens 40 cm3/muH;
CKOPOCTb JBWIKEHUS JUArpaMMHOM JeHThI 720 MM/4. JI03UpOBaHKHE OCYIIECTBISETCS MUKPOIIPHUIIEM
MIII-10. Bennunna 10361 1-5 MKI.
OO6BekThl XpomMarorpapupoBaHus — PaCTBOPbI MHAUBHUIYyaJIbHBIX YIIIEBOJOPOIOB; KOHTPOJIbHBIE CMECH,
cofiep Kalllye yriieBOIOPO/Ibl B Pa3IUUYHbIX
COOTHOUICHHUSIX.

Brimonnenne pabotel: Britoyarot npubop 1 BBIBOIAT €ro Ha pabodmii pexxuM. YOESIUBIINCH B 3aIIUCH
ycroituuBoii (0e3 apeiida) HyneBoi TMHUN TPU



HaWBBICIICH YyBCTBUTEIBHOCTH PETUCTPAIMK ()OHOBOTO CHTHAJIA, MUKPOIITPUIIEM BBOJAT B HCIIAPUTEID
xpoMmarorpada npody WHAUBUIYATBHOTO YIIIEBOAOPO/IA, HA XpOMAaTOrpaMMe OTMEYa0T MOMEHT BBOJIA
poOBbI I OmpeieieHus: abCOIIOTHOTO 00beMa (BpEMEHH) YIepKUBAHUS JAHHOTO YIIeBOA0poaa. Takum
00pa3oM MPOBOJAT XpoMaTorpapupoBaHUE MATH 3TAJOHHBIX YIIIEBOJOPOAOB. Benmuunny 10361 1
YyBCTBUTEIBHOCTh PETUCTPALIMHU CUTHAJIA KaTapoMeTpa (MHOXUTENb Ha BY) BbIOMparoT Tak, 4ToObI BEICOTA
nuKa Ha Xpomarorpamme cocranisia 50-90 % mikanel camonucia. Eciu 3Toro Het, To HEOOX0IMMO
CKOPPEKTUPOBATh UyBCTBUTENBHOCTD U BEJIMUMHY J03bl. I[pOBOAAT aHAIN3 KOHTPOJIBHOM CMECH, 3aJaHHOI
npenoaasarenem. [IpoOy

aHATM3HUPYIOT 2-3 pa3a, CTPEMSCH K TIOTYYEHUIO BOCIIPOU3BOIUMBIX PE3YIIBTATOB. MUKPOIIIPUIL TIEpe]
3a00poM MPOOBI HEOOXOIUMO MIPOMBITH PACTBOPOM MTPOOBI, 0OCBOOOXKAAs €TO B IPOMEXKYTOUHYIO EMKOCTb.

O06paboTka pe3yabTaToB:

1. OnpenensitoT aOCOMIOTHBIE MApaMETPhI YACPKUBAaHUS (BpeMEHA WU 00BEMBI YIeP)KIUBAHUS )
CTaHJAPTHBIX PACTBOPOB YIIIEBOJIOPOIOB, U3MEPSISI

Ha MOJIYYeHHBIX XpOMATOTpaMMax PacCTOSIHUE B MM OT MOMEHTA BBOJIa ITPOOKI 10 MAaKCUMyMa TTHKa ¢
TOYHOCTRIO 10 0,5 MM. JlanHbIe 3aHOCAT B Tabm. 4.1.

2. OnpenenstoT abCOMOTHBIE 00BEMBI (BpEMEHA) yAep)KUBaHMI ITMKOB HA XpOMaTorpaMmMe KOHTPOJIbHOU
poOkb1. JlaHHbIE 3aHOCAT B Ta01. 4.2.

3. CpaBHuBas a0COMOTHBIE 00BEMBI (BpeMEHA) yAEPKUBAHUS CTAHIAPTHBIX PACTBOPOB YIJIEBOIOPOIOB H
MTUKOB Ha XpOMaTOTrpamMMe KOHTPOJIbHOM

POOBI, OTIPENETAIOT, U3 KaKUX YIIEBOAOPOAOB COCTOUT KOHTPOIbHAs poda. JlanHbie 3aHOCAT B Tabm. 4.2.

4. I3MepsIoT BBICOTY KaX/I0TO MTUKA U IIMPUHY HA MOJOBUHE €T0 BHICOTHI U PACCUUTHIBAIOT IIOIIAIN BCEX
nuKoB 1o ¢popmyine S=h - p0.5. lannsie

3aHOCSAT B Tabm. 4.2.

5. PaccuuThIBaIoT MPOILIEHTHOE COIEpKAaHUE BCEX KOMIIOHEHTORB B TIpo0e 1o popmysie u 3aHOCAT B Ta0I. 4.2.

6. PaccunteiBarot uncio teoperudeckux tapenok N u BOTT no popmynam. Jlanusie 3aHocAT B Tadm. 4.2.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1.ITepeuncnute OCHOBHBIE 3JIEMEHTHI OJI0K-CXEMBI JKUJKOCTHOTO Xpomarorpada. KakoBo HazHaueHue
Ka)XII0TO U3 HUX?

2. Kakue npuemsl HCHOIB3YOTCS 1715 TIOBBILIEHUS JIETYYECTH OPraHUUYECKUX COETUHEHUI?
3. Ilepeuncnute ocHOBHBIE ATanbl FkcniepumenTa TCX

Tema 4. BoicokodrpexTuBHas xxuakocTtas xpomarorpagus (ITK-6)
Jlekumus.

Buaer BOXX, Buasl nonBmwkHOH ¢asbl, cBoicTBa pactBoputeneit mius BOXKX, Buasl copOeHTOB, cucTemMa
JUIs1 TpoBeAieHUs pazaesneHuss MetogoM BOXKX, BUAbI IETEKTOPOB U UX XapaKTEPUCTUKU

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Kakue Metoapl BU3yanus3aluu pe3yasrartos akcriepumenTa TCX BaM n3BecTHbI?

2. IlonbrTaiiTtech chopMyaupoBaTh OCHOBHBIE TIPABUIIA HICHTU(PUKAIIUNA OPTAaHUYECKUX COSAMHEHUN C
nomomso TCX-aganusa.

Tema 5. Xpomarto-macc-cniekrpomerpus (ITIK-6)

Jlexknus.
Cxema yCTaHOBKH C HCIIOJIB30BAHHUEM MAacC-CIIEKTPOMETPA, MPUHITUITHANBHEBIE y3JIbl yCTaHOBKH. [lopsimok
paboThl. AHAIN3 CIIEKTPOB.

JlaboparopHbie padoThbI.
HPAKTI/I‘IECK/?I PABOTA: PA3I[FiJIEHI/IE N KAUECTBEHHOE OITPEJAEJIEHUE COCTABA
HEMN3BECTHOUW OPTAHUYECKOUW CMECH.
Pabota mpoBoauTCs CTyeHTaMHu 1o KOHTpoJieM mpenoaasatessi. [lepen padboToi HeoObxoaumMo
03HAKOMHTHCS C TEXHUKON 0€30TaCHOCTH, MPUBEICHHON B KOHIIE JAHHOTO MTOCOOHS.



1. CTyaeHTHI BKIIIOYAIOT IPUOOpP.

2. Ilocne BIrOUCHMS MPpUOOPA U YCIIEIITHOM aBTOMAaTHUECKON TTPOBEPKHU pabOTHI BCEX CUCTEM CTYIACHTHI
3arpy>karoT y>Ke CO3/IaHHBIN MpenoaasareneM (aiia TaHHBIX, B KOTOPOM BBEACHBI 00bEM MTPOOHI,
TeMIIepaTypa, TUIl KOJIOHKH U T.J.

3. 3atem BBOIUTCS HazBaHue MpoObl. [locne HaxkaTusa Ha kHONKY Standby Ha manenu Acquisition Haj0
MOJOXKIaTh, IIOKA KHOIKA Start Ha SKpaHe CTaHET 3€JICHOM, TOJIBKO MOCIIE 3TOr0 MPUOOp TOTOB K padore. 4.
CTyzneHThI I0JIy4aroT OT MIPETOAABATENs 3apaHee MOATOTOBIEHHYI0 CMECh MPEAEIBHBIX M ApOMaTHUECKUX

YITIEBOAOPOAOB HCU3BCCTHOT'O COCTABA.

5. AKKypaTHO, C TIOMOIIBIO CIIEIMATBFHOTO MIPHUILIA, TPOOa BBOIUTCS B HCHIAPUTENh XPOMAaTO-Mace
cnekrpomeTpa. O6wem npoos! coctapmsieT 0.1 MKIL.

6. IToce BBoza mpoOBI B UCTIAPUTENh CIEAyeT HaXKaTh Ha KHOMKY Start Ui cTapTa rporecca pa3aeieHus.

7. Ilocne 3aBepIeHHs aHaIN3a MPOObI JaHHbIE aHATTU3UPYIOTCS B IPOrPaMMHOM 00€CTIEUeHUH

8. ITociie 00pabOTKU JaHHBIX MPOBOJUTCS CPABHUTEIBHBINA OUCK TOTYYEHHBIX MAaCC-CIIEKTPOB
KOMIIOHEHTOB C OMOIMOTEYHBIMH Macc-CIIEKTPaMHU, 3arpy>KeHHBIMH B KOMIIbIOTEp MpHrOopa.

9.Tlo MOJTYYCHHBIM JAaHHBIM COCTAaBJIACTCA KpaTKI/Ifl OTYCT.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Texnnka 6e30macHOCTH TIPH PabOTE € Ta30BBIM XPOMATOMACC CTIEKTPOMETPOM.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0asuioB:

TEKYyIHI KOHTpOIb — 80 6amioB

4 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npemuanbHbie 6amel — 10 6anmon

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BUXy4eOHOW |TEKyIIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. Teopus Tectupos 10 1 mpaBHUIBHEI OTBET - 1 Gaymn
xpoMatorpaduda | aHue
€ckoro Pegepar 10 CryneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
pasaeieHus 3HaHHWE TporpaMMHOro marepuana. OTBET MOCTPOEH JIOTHYHO,

MaTepuan  M3JlaraeTcsi ~ YeTKO, SICHO,  XOPOIIUM  SI3BIKOM,
apryMeHTUpoBaHO. Ha BOmpockl 0TBEYaeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, 10 cymiecTBy — 8-10 Gaos

CryaeHt oOHapyXWBaeT  JOCTaTOYHO IyOOKHe 3HAHUS
MporpaMMHOTO Marepuana, OTBET MOCTPOSH JIOTHYHO, MaTepwal
M3JIaraeTCs XOPOIIUM S3bIKOM, HO IIPH OTBETE JOITyCKAeT HEKOTOPHIC
MOTPEIIHOCTH.  Bompocel, 3amaBaeMbie  TperojaBareieM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUN — 6-7 0aJuioB

CTyneHT MoKa3bIBaeT HE JIOCTATOYHBINA yPOBEHb 3HAHUI y4eOHOTO U
JISKIIMOHHOTO MaTepuala, 9yBCTBYET ceOsi HEYBEpEHHO ITPH OTBETE Ha
BONPOCHL. B OTBeTe HEe Bcerma MPUCYTCTBYET JIOTHKA, apTyMEHTHI
MPUBIICKAIOTCS HEOCTaTOYHO Beckue. Ha mocTaBiIeHHBIE BOMPOCHI
3aTPyIHSACTCS C OTBETaMH, IOKa3bIBa€T HEIOCTATOYHO TIIyOOKHE
3HaHUA — 3-5 6amIoB

CTyneHT moKa3bIBaeT Cla0bIi ypOBEHb MPO(EeCCHOHANBHBIX 3HAHUM.
HeyBepeHHO W JIOTMYECKH HEMOCIEAOBATEIBLHO M3JIaraeT MarepHall.
HempaBunbHO  OTBewaeT Ha  TIOCTAaBICHHBIE  BOIMPOCH KU
3arpymHseTcs ¢ orBetoM — 0 — 2 Gaa




YerpolictBa
o0opynoBaHus,
OCHOBHBIE Y3JIbI

npubopoB

Tectupos
aHue

10

| mpaBUIBHBIN OTBET - 1 Oamn

I'azoBas
xpomarorpadus

Tectupos
aHue

15

| mpaBUNIBHBIN OTBET - 1 Oamn

Kostoks

HYM(KOHT

POJIbHBII
cpe3)

10

CryneHT oOHapyXKUBAET BCECTOPOHHEE, CHCTEMAaTHICCKOE M TIIyOOKOE
3HaHWe nporpaMMHOro Marepuana. OTBET IOCTPOEH JIOTHYHO,
Marepuai  M3Jaraercs ~ 4YeTKO,  SICHO,  XOPOIIMM  SI3bIKOM,
apryMEeHTUpOBaHO. Ha Bompockl oTBeUaeT Kparko, apryMEeHTHPOBAHO,
YBEPEHHO, 10 CYIIeCTBY — 7 OaIIoB

Crynent 0OHapyKHuBaeT JIOCTAaTOIHO mIy0OKHe 3HAHUS
nporpaMMHoOro Marepuaia, OTBET NOCTPOCH JIOTUYHO, Marepuai
M3JIaraeTcs XOPOIIUM SI3BIKOM, HO TIPU OTBETE JIOIYCKAEeT HEKOTOPHIE
MOTPEIIHOCTH.  Bompockl, 3ajaBaeMbple  TpernojiaBareieM, HeE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYAHECHHM — 4-6 6aIoB

CTyneHT moka3blBaeT HE JOCTAaTOYHBIN YPOBEHb 3HAHUN y4eOHOTO U
JIEKIIMOHHOTO MaTeprala, YyBCTBYeT ce0sl HEYBEpPEHHO MPH OTBETE Ha
BONPOCH.. B OoTBeTe He Bcerja MPHCYTCTBYET JIOTHKA, apPTryMEHTEHI
MPUBJICKAIOTCSl HEJIOCTATOYHO Beckue. Ha TocTaBlieHHBIE BOMPOCHI
3aTPYJHSETCS C OTBETAMH, ITOKa3bIBACT HEJIOCTATOYHO TIIYOOKHE
3HaHuA — 2 — 3 Ganna

CTyneHT moKas3pIBaeT CIIa0blii ypOBEHb NMPO(ECCHOHANBLHBIX 3HAHHM.
HeyBepeHHO M JIOTMUYECKH HEMOCIENOBATENIFHO U3JIaraeT Marepuall.
HenpaBwibHO  OTBeyaeT Ha  IOCTAaBICHHBIE  BOMPOCHI  HITH
3arpyaHseTcs ¢ orBeToM — 0 — 1 Gamr

Bricokoaddexr
UBHas
KHJIKOCTHAS
xpomatorpadus

Tectupos
aHue

10

1 mpaBHUIBHEI OTBET - 1 Gaymn

Pegepar

10

CryneHT oOHapyKMBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U ITyOOKOe
3HaHHWE TPOTPaMMHOrO Marepuana. OTBET MOCTPOCH JIOTHYHO,
MaTepuan  M3JlaraeTcsi ~ 4YeTKO, SICHO,  XOPOIIUM  SI3BIKOM,
apryMeHTUpoBaHO. Ha BOmpockl 0TBEYaeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, 10 cymiecTBy — 8-10 Gamos

CryaeHt oOHapy)XWBaeT  JOCTaTOYHO IyOOKHe 3HAHUS
MporpaMMHOTO Marepuana, OTBET MOCTPOSH JIOTHYHO, MaTepwal
M3JIaraeTcs XOPOIIUM S3bIKOM, HO IIPH OTBETE JOITyCKAeT HEKOTOPHIC
MOTPEIIHOCTH.  Bompocel, 3amaBaeMbie  TperojaBareieM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUN — 6-7 0aJuioB

CTyneHT MoKa3bIBaeT HE JIOCTATOYHBINA yPOBEHb 3HAHUI y4eOHOTO U
JISKIIMOHHOTO MaTepuala, 9yBCTBYET ceOsi HEYBEpEHHO ITPH OTBETE Ha
BONPOCHL. B OTBeTe HEe Bcerma MPUCYTCTBYET JIOTHKA, apTyMEHTHI
MPUBIICKAIOTCS HEJOCTAaTOYHO Beckue. Ha mocTaBiIeHHBIE BOMPOCHI
3aTPyIHSACTCS C OTBETaMH, IOKa3bIBa€T HEIOCTATOYHO TIIyOOKHE
3HaHUA — 3-5 6amIoB

CTyneHT moKa3bIBaeT Cla0blli ypOBeHb MPO(EeCCHOHANBLHBIX 3HAHUM.
HeyBepeHHO W JIOTMYECKH HEMOCIEAOBATEIBLHO M3JIaraeT Marepuall.
HempaBunbHO  OTBewaeT Ha  TIOCTAaBICHHBIE  BOIPOCH KU
3arpymHseTcs ¢ orBetoM — 0 — 2 Gaa

XpomaTto-Macc-c
MEKTPOMETPHUS

Tectupos
aHue

15

1 mpaBUIBHEIN OTBET - 1 6amn




Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)

10

CryneHT oOHapyKMBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U ITyOOKOe
3HaHUE MOporpaMMHOro Marepuana. OTBET MOCTPOCH JOTUYHO,
MaTepual  Hu3jJaraercsi  4eTKO, SCHO,  XOPOILUUM  SI3BIKOM,
aprymeHTupoBaHo. Ha Bompocsl oTBe4aeT KpaTKo, apryMEeHTHUPOBAHO,
YBEPEHHO, I10 CYIIECTBY — 7 0AIIOB

CryaeHt oOHapyXWBaeT  JOCTaTOYHO IyOOKHe 3HAHUS
nporpaMMHOro Marepuana, OTBET MNOCTPOEH JIOTMYHO, MaTepuall
M3JIaraeTCsl XOPOUIUM SI3BIKOM, HO MPU OTBETE JOIMYCKACT HEKOTOPHIC
norpemrHoctd.  Bompockl, 3amaBaemble  MpemojaBaTelieM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPyIHEHUN — 4-6 0ajuioB

CTyneHT MoKa3bIBaeT HE JIOCTATOYHBINA yPOBEHb 3HAHUI y4eOHOTO U
JISKIIMOHHOTO MaTepHala, 9yBCTBYET ceOsi HEYBEpEHHO ITPH OTBETE Ha
Bompocsl. B oTBeTe He Bcerma MpUCYTCTBYET JIOTHMKA, ApTYMEHTHI
MPUBJICKAIOTCA HEAOCTAaTOUHO Beckue. Ha mocTaBieHHBIE BOMPOCHI
3aTPyIHSACTCS C OTBETaMH, IOKa3bIBa€T HEIOCTATOYHO TIIyOOKHE
3HaHuA — 2 — 3 Oayna

CTyneHT moKa3bIBaeT Cla0blii ypoBEHb MPO(EeCCHOHANBLHBIX 3HAHUM.
HeyBepenHo u nmoruyecku HEMOCHIEIOBATEIBLHO H3JaraeT MarepHal.
HenpaBunpHo  oTBewaeT Ha  NOCTaBICHHBIE  BONPOCH WU
3arpymaaseTcs ¢ orBeroMm — 0 — 1 Gamn

6. IIpeMuansHbIC OaITHI

10

JlomomHUTENbHBIE TTPEMUaIbHBIE 0aJuTbl MOTYT OBITh HAYMCIIEHBI 3a
BBITIOJTHEHWE TBOPYECKMX 3aJaHWii Ha BBIOOp CTymeHTa B
3aBHCHMOCTH OT TEMEI.

7. |HauBuAyalibHbIC 3aJaHNS,
C TIOMOTITHIO0 KOTOPBIX
MOKHO HaOpaTh
JIOIIOJIHUTENbHBIE 0aJlIbI

50

CTYIIEHT MOXET NPEJOCTaBHTh BCE 3aJaHUS TEKYyIIEro KOHTPOJIS U
KOHTPOJIbHBIE CPE3bl

8. Hroro 3a cemectp

100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog  100-GammpHOM
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeWTHHIOBOW OICHKA IO JUCHUUIUIMHE B  TPAJAUIMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KonsiokBuym

Tema 3. T'azoBas xpomatorpadus

1. Ucropus xpomarorpaduu Kak METO/a pa3ieieHus

2. TBepnplii HOCUTEND

3.1Ipupona TBEpaOTO HOCUTEIIS
4. JleTexTopsl

5. Coveranue ra30Boi XpoMaTorpapuu ¢ IPyruMH METOTAMH HCCIICIOBAHUS

6. Xpomarorpadudeckuii aHaJIU3 COeAMHEHNUN PA3IMYHBIX KIacCOB

7. Kiaccuduxanus HeTmoIBUKHBIX )KUIKUX (a3

8. o3upyromue ycTpoiicTBa

9. T'a3bl, npuMeHsieMbIe B XpoMarorpaduu

10



11
Tema 5. XpomaTo-Macc-CrIEKTpOMETPUS
1. TeopeTnueckre OCHOBBI METOJIA MACC-CIIEKTPOMETPUH
2. CoueTaHue Macc-ClIEKTPOMETPUH C IPYTMMHU METOJaMH

3. Macc-CreKTpoMeTpHI ¢ ABOMHOM (POKYCHPOBKOM B MacCC-CIIEKTPOMETPUH C MHYKTUBHO-CBS3aHHOM
IJ1a3MOM1

4. Tlpubops! ¢ nBOWHOMN (HOKYCHUPOBKOH
5. Mcnionp30BaHME XpOMAaTo — Macc — CIIEKTPOMETPUH B UIACHTU(UKAIINY 3arPS3HUTENCH PUPOTHBIX CPE.

Pedepar

Tema 1. Teopust xpomarorpaduuecKkoro pa3aeieHus
Tembl pedpeparon
1. Bo3HuKHOBEHHE U pa3BUTHE XpoMaTOrpaduu.
2. Knaccugukarus xpomatorpapuueckux METOOB.
3. Xpomarorpadusi Ha TBEpI0i HEMOABMIKHOM (aze:
a) ra3oBas (ra3o-aJcopOIMOHHAs) XpoMaTorpadus;
0) ')KuaKocTHas! (3KMJIKOCTHO-aICOPOIIMOHHAs ) XpoMaTorpadusi.
4. Xpomatorpadus Ha )KUIKON HEMOJBIKHOM (haze:
a) ra30-XUAKOCTHAsI XpoMarorpadus;
0) renb-xpomarorpadus.

Tema 4. Bricoko3dekTuBHas )KUAKOCTHASE XpoMarorpadus
Temsl pedepatos:
. Knaccugukanust MeTooB )XUAKOCTHON XpoMaTorpapuu
. O6m1as cxeMa )HUIKOCTHOTO XpomaTorpada
. JeTekropsl

1
2
3
4. MeTobl )KHIKOCTHOM Xpomarorpadun
5. HopmanbHo-(]a3zoBas xpomarorpadpus
6. O6pamenHo-(ha3Has xpomarorpadus
7

. Nonnas xpomarorpagus
TecrupoBanue

Tema 1. Teopus xpomarorpaduyeckoro pasaeiacHus

1. ITo nmpuHIMITY B3aUMOACHCTBUS pa3AesieMbIX KOMIIOHEHTOB CMECH CO CTPYKTYPHBIMU KOMITOHEHTAMHU
HETIOBM)XKHOU (Pa3bl BRIIETSAIOT XpoMaTorpaguio:

a. PacnipenenurenbHyo
6. Tonkocnoliny0

B. AZICOpOIIMOHHYTO

r. Kononounyto

1. [IpenapatuBHyo

e. Ocagounyto

2. [To pacnonoXeHHI0 HETIOABIKHOM (a3bl BBIACIAIOT XpoMaTorpaduro:
a. KosioHouHyto

6. bymaxxnyto

B. [IpenaparuBHy0

I. AHAJINTUYECKYIO



a. [1nockocTHyO

3. [To cdhepe mpumMeHEHHUs BBIACIAIOT XpoMaTorpaduro:
a. Ocagounyto

0. [IpenapaTuBHy1O

B. TOHKOCIIOWHYIO

r. PactipegenurenpHyo

1. AHAJIUTHYECKYIO

e. PaznenurensHyto

4. ComocTaBbTe BUJI XpoMaTorpaduu U NpUHLUI B3aUMOJICHCTBUS Pa3IeIsieMbIX KOMIIOHEHTOB U
HENOoJBMKHOM (ha3bl, HA KOTOPOM OH OCHOBAH:

1. AncopOuroHHas

2. OcanouyHas

3. MonooOMeHHast

a. OOpa3zoBaHKE MaJIOPACTBOPUMBIX COEIMHEHHI C pa3IMYHON CTEIIEHBIO PACTBOPUMOCTH
0. B3aumopeiictue "anTureH-anruresno”

B. OOpa3oBaHNe KOMIUIEKCHBIX COCIMHEHU C pa3IMYHON KOHCTAHTOW HECTOMKOCTH

r. Paznenenune 3a c4€T pasnuyHOroO 3apsaaa pas3feiieMbIX MOJIEKYJI

1. CopOrust 1 1ecopOrust

5. K mitockoctHO# Xpomarorpaduu OTHOCSATCS:

a. TonkocnoiiHast xpomarorpadus

0. ['a30-)xuakocTHAsE XpomaTtorpadus

B. CBepXBBICOKOA(PPEKTUBHAS KUIKOCTHAS XpOMaTOrpadus
I. BeicokoadekTrBHas KUAKOCTHASI XpoMaTorpadus

1. Bymaxaas xpomarorpadus

6. K xononouHoii xpomarorpaduu oTHOCATCS:

a. TorkocnoitHas xpomarorpadus

0. ['a3o-xuakocTHas Xxpomatorpapus

B. CBepxBbICOKOI(PPEKTUBHAS KUIAKOCTHASI XpoMaTorpadus
I. BeicokoapexTHBHAS KUIKOCTHAS XpoMaTorpadust

1. bymaxknast xpomarorpadus

11.Xpomatorpadust — 310 mporiecc:

A. Paznenenus cmeceil BelecTB, OCHOBaHHBIN HA XUMHUYECKOM B3aUMOJICUCTBUH Pa3IeIsieMbIX
KOMIIOHEHTOB CO BTOPOM KOHTaKTUpyromei (a3oii.

b. Paznenenus cMmecel BEleCTB, OCHOBAaHHBIM HAa KOJMYECTBEHHBIX PAa3IMUYMUAX B IOBEICHUHN PA3AEIieMbIX
KOMITOHEHTOB TIPH WX HETIPEPHIBHOM TEPEePACTIPEICIICHUN MEX Ty IByMsI KOHTAKTUPYIOIIUMHU (Da3amu, OHA

M3 KOTOPBIX HCIIOABWIKHA, a4 ApyTrasd UMCCT IMOCTOSIHHOC HAITPABJIICHUC ABUIKCHUS.

B. Pa3nenenust cmeceli BemecTB, OCHOBaHHBIN HAa HEOOPATUMOM CMEIIIMBAHUH Pa3/IeIIeMbIX KOMITOHEHTOB

BO BTOPO# KOHTaKTHpyome (dase.
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8. B razoBoii xpoMatorpaduu IpUMEHSIOTCS CIIEAYIONTNE TUTTBI KOJIOHOK:
a. Hacagoudrle

0. MonooOMeHHBIC

B. Kanunnsipueie

r. Merannnyeckue

9. MeTtomoM ra3zoBoi XpomMaTrorpaduu MOXKHO pa3ielisiTh BEIIEeCTBA:
a. ['az000pazHbie

0. Jleryune

B. BogHbie pacTBOpBI

r. TepMocTaOuIbHbBIE

1. TepmonaOuibHbIE

10. MeToa xpomarorpadun ObUT H300pETEH:
a. M. B. JIoMmoHOCOBBIM

0. A. 1. HecmestHOBBIM

B. M. C. IIBeTom

. A. DUHIITEITHOM

1. A. Maptunom u M. Curom

Tema 2. YcrpoiicTBa 060pyn0oBaHMsI, OCHOBHBIE Y3JIbl IPUOOPOB
1. Xpomarorpadudeckuii METOJT aHATIU3a SBIISIETCS METOJOM
A. KauecTBeHHOrO aHamu3a
b. KonnuectBeHHOrO ananusa
B. 1 xauecTBEeHHOI0, U KOJIMYECTBEHHOI'O aHaIn3a

2. Xpomarorpaduaeckuii METOT aHaIu3a SBIISICTCS
A. ®u3znyecKkuM METOAO0M aHaJIM3a

b. ®u3nko-xuMU4eCKUM METOAOM aHaIn3a

B. XuMuueckuM METOJOM aHaJina3a

3. Kakoro Buza xpomarorpadguu He CyliecTByeT?
A.ToukocnoitHas

b. Nonobmennas

B.IloreHnnomerpuyeckas

I'. T'azooxnnkocTHAs

4. B )XuAKOCTHON Xpomarorpaduu posib HETIOABUKHOM (pa3bl OOBIYHO UTPACT:
A. TBEpIOE TENO;

b. raz;

B. ’XuakocTh;

I". >KkuaKOCTH HAa HOCHUTEIIE.



5. YkaxuTte BUIBI XpoMarorpaduu B 3aBUCUMOCTH OT arperaTHOTroO cOCTostHUS (as3:
A. raszo - XUIKOCTHAas

B. )XUIKOCTh - JKHUIKOCTHAS

B. I'azo - TBepnodasznas

I". XXunkocts - TBeprodazHas

J1. nvonooOMeHHast

E. ancopOmmonnas

K. pacnipenenurenbHas

3. INIOCKOCTHAs

H. xonoHouHas

6. YKaxuTe BUIIBI XpoMaTorpaduu B 3aBUCUMOCTH OT MEXaHHU3Ma pa3ielieHus:
A. raszo - XUIKoCTHas

B. )XUIKOCTh - JKHUIKOCTHAS

B. I'azo - TBepnodasznas

I". XXunkocts - TBeprodazHas

J1. nvonooOMeHHas

E. ancopOrmonnas

K. pacnipenenurenbHas

3. INIOCKOCTHAsA

. xonoHouHas

7. Ykaxkute BUIBI XpoMaTrorpaduu B 3aBUCUMOCTH OT CITOC00a pacroyiokeHusI ¢a3:
A. ra3o - KUJIKOCTHAs

b. KUAKOCTB - KHUIAKOCTHAS

B. I'azo - TBeprodasznas

I'. Kunkocts - TBepaodazHas

J1. nonooOMeHHast

E. ancopbmumonnas

K. pacnpenenurenbHas

3. INTIOCKOCTHAs

. xonoHouHas

8. Kakue napameTpsl MOKHO OIIPEIEINUTD IO XpOMAaTorpamMme:
A. gncio Teopernueckux tapeiok (UTT)

b. BbIcOTAa, 3KBUBaNEHTHas TeopeTHueckoil Tapenke (BOTT)
B. BricoTa nuka (H)

I'. mmomaas nuka (S)

J. Bpems ynepxuBanus (tR)

E. dbakrop pazpemenus (Rs)

9. B ra3oBoii xpomarorpaduu MIPUMEHSIOTCS CIICAYIONINE THITH KOJTOHOK:



a. Hacagounnie

6. MoHOOOMEHHEBIE
B. Kanmnspusle
. Meramnmmyeckue

10. MeTonioM ra30Boii XxpoMarorpaduu MOXHO pa3iessaTh BEIIeCTBa:
a. 'azoo00pazHbie

0. Jletyune

B. BonHbie pacTBOpHI

r. TepmocTaOuTbHBIE

1. TepmonaOmiibHBIC

Tema 3. TI'azoBast xpomatorpadus
1.  Yto Ha3bIBacTCS BpeMEHEM yIEP>KUBAHMS KOMIIOHEHTa B Ta30BOM Xpomarorpadun?
— BpeMsI HaXOXKJIEHUSI KOMIIOHEHTa B UCTIApUTENe Xpomarorpada
— BpeMsI HaXOXKJIEHUSI KOMIIOHEHTa B TIOJIBMKHOU (ha3e KOJIOHKU
— BpeMsI HaXOXKICHUSI KOMIIOHEHTa B HETIOABI)KHOM (pa3e KOJIOHKH
+ BpeMsi OT MOMEHTa BBOJIa IPOOBI, /10 MOSBICHUS MAKCUMyMa Ha XpOMAaTOrpaMMe
2. C kaxo# 11e1b10 B Ta30BOM Xpomarorpaduu HCTIOIB3YIOT BpeMs yAepKUBaHUS BerecTBa?
+ U1 KaYeCTBEHHON MICHTU(UKAIINN
— U1 XapaKTEPUCTUKHU Ta3a-HOCUTEINS

— IJId KOJIMYCCTBCHHOT'O OIIPCACIICHUA

— IJId OLICHKU MapaMCTPOB KOJIOHKHU

3. C nmoMoIIp0 Kakol XapakTEPUCTHKU MTPOBOAT KaU€CTBEHHYIO HIACHTU(UKAITIIO BEIIESCTB B Ta30BOM
xpomatorpaduun?

— TI0 TUTOIIAIA XPOMATOrpauIeCcKOro muKa

+ M0 BpeMEeHH yAep>KUBAHMS aHATM3UPYEMOTO KOMITOHEHTA

— 10 BpEMEHH HaxOKJIeHUSI KOMIIOHEHTa B UCIIapUTese Xpomarorpada

— 10 BpeMeHHU MPeObIBaHUS aHAJIM3UPYEMOTO KOMIIOHEHTA B MOABIXKHOM (a3ze

4. Ot 4ero B IepBYIO O4YEePE/Ib 3aBUCUT BBICOTA XPOMATOrpaUUeCKOro MHKa Ha XpOMaTOrpaMMe MpH
HEU3MEHHOM pexuMe paboThl xpomaTorpada?
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— OT HAJINYMS TTOCTOPOHHUX KOMITOHEHTOB B TIPO0Oe
+ OT KOHLUEHTPALMU aHAJIU3UPYEMOTO BEILIECTBA
— OT HNPUPOABI ra3a-HOCUTEIA

— OT IPUPOABI COPOCHTA-TIOTIIOTUTEIS

5. Kakum mapaMeTpom XapakTepu3yeTcsi KOJTMYECTBEHHOE CO/IepKaHUE KOMIIOHEHTA B aHAJIM3UPYEMOit
cMmecu?
+ IIOIaAbIO ITMKA HAa XpOMaTorpaMMe

— IIMPUHOM IIMKA HAa XpOMaTOrpaMme
— BPEMEHEM YyIEPKaHUsI KOMIIOHEHTA

— U30TEepPMOH aIcCOpPOIIMHU TAHHOTO KOMITOHEHTA

6. Urto Ha3BLIBAIOT IIIOEHTOM?
— TIOTOK YKUJKOCTH WJIM Ta3a, MPOMIEAIINA Yepe3 CJI0M HETOABUKHOM (a3bl

— HEMOJBIKHYIO (ha3y

+ MMOTOK >KMJIKOCTH WJIU Ta3a, MepeMEeIaloIINi aHAIN3UPYyEMbIC BEIIECTBA BAOIb HEMOIBIKHON (ha3bl
— CMECh aHAJIM3UPYEMBIX BEIECTB

7. Uro Ha3BIBAIOT DJIF0ATOM?

+ MMOTOK >KMIKOCTH WJIU Ta3a Ha BBIXOJIE U3 XpOMaTOrpapuIecKoi KOJTOHKH

— TIOTOK YKUJKOCTH HJIMA Ta3a Ha BXOJE B XpOMAaToTrpauuecKyro KOJOHKY

— TIOTOK YKUJKOCTH WJIA Ta3a B XpoMaTorpaduyecKoil KOJOHKE

— HEMOJBIKHYIO (ha3y

8. Urto Takoe «MepTBOE» BpeMs B KOJJOHOYHOM XpomMartorpaduun?
— BpeMs peObIBaHUs BBEIGHHON MPOOKI B UCTIapHUTETIe XpoMaTorpada

— (pakTHYecKoe BpeMs MpeObIBaHUs COPOMPYIOIIETOCs KOMIIOHEHTA B IIOABHKHOH (ase

— UHEPLMOHHOCTh CUCTEMbI XpoMaTorpada
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— BpeMsi, B T€UE€HHE KOTOPOTO COPOUPYETCS AIOCHT-HOCUTEIh

+ BpeMsi BBIX0J]a KOMIIOHEHTA, HE B3aMMOJICHCTBYIOIIETO C HETIOABMKHOM (hazoi

9. Yo xapaktepusyet ko3¢ dunuent pacnpeneneaus D=Cuenons/Croas?
— pacrpe/eneHne BeIecTB B XxpoMaTorpadupyeMoit cMecu

+ pacmpeneneHue BEeIeCTB MeX Iy HETOABMKHOM U MOIBIKHOU (pazamu
— pacrpe/eneHne BeIIeCTB B HEMOABIKHOM (aze

— pacrpeacjiaCcHuC BCUICCTB B 3JII0ATC

10. Urto xapakTepusyeT ylAepKUBaHUE BEIIECTBAa B COPOCHTE B TOHKOCJIONWHOM Xpomarorpaduu?
— CKOPOCTb NEPEIBUKEHUS MTOIBUKHON (ha3bl

+ OTHOIIICHHE PACCTOSIHUS, TPOUICHHOE 30HOM KOMIIOHEHTA, K PACCTOSHUIO, MPOIeHHOMY (h)POHTOM
TIOABIIKHOM (ha3bl 32 TO K€ BpeMs

— BBICOTY IIMKa Ha XpoOMaTorpaMme
— k03 PUIMEHT pacnpeaeacHus
Tema 4. BeicokoadexTrBHAS )KUIAKOCTHAS XpoMaTorpadus
1. Uto xapakTepusyeT NOJHOTY pa3AesICHHUs] KOMITIOHEHTOB a 1 b?
+ K03 HUIHEHT CENIEKTUBHOCTH aib(a, paBHBIN oTHOMmEeHUIO Da/Db
— "mMepTBOE" Bpems

— OTHOINICHUE TUIONIA/ICH MMKOB Ha XpoMaTtorpamme Sa/Sb

— OTHOIICHHEC HIMPHUHBI ITMKA KOMIIOHCHTA a K IIMPUHE IMTMKa KOMIIOHCHTA b

2.0T 4ero He 3aBUCHUT BpeMsl yACP>KUBAHKS COPOUPYIOMIETOCS KOMITIOHEHTA B Ta30BOM XxpoMarorpahun?
— OT CKOPOCTH T'a3a-HOCUTEIS

— OT MPUPOABI Ta3a-HOCUTEIS

— OT IPUPOABI COPOCHTA-MOTIIOTUTENS

+ 0T KOHICHTpAalIu1 KOMIIOHCHTA
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— OT pexuMa paboTbl XxpomaTorpada

3. O0s13aTenBHO JIU CTPOTO COOIIONATH OAHH M T€ K€ 00BEMBI, BBOIUMEBIE B UCTIAPUTENh XpoMaTorpada,
CTaHJAPTHBIX BEIIECTB U MPOOBI IPU OINIPEICIICHUH OTHOCUTEIHHOTO COJCPKAHUSI KOMIIOHEHTOB B CMecH?

— CTpOTO 0053aTEIHHO
+ KeJaTebHO

— HeoOsa3arenbHO

4. B yeM OCHOBHOE Ha3zHaYeHHE OyMakKHOI 0cagouHON XpoMarorpadun?

— JUISl pa3feeHrsl KOMIIOHEHTOB CMECH C LEJBI0 UX MOCIEAYIOIIETO KOJIMYECTBEHHOTO ONPEICICHUS
JPYTUMH METOIAMH

— IJIA pa3aeieHus] KOMIIOHEHTOB CMECH C IIEIbI0 UX Ka4eCTBEHHON MICHTH(UKAIINH
+ JI71s1 HEMOCPEICTBEHHOTO KOJIMYECTBEHHOTO OTPE/ICTICHUS BEIIECTB

— TOJIBKO IJIsI BBIACIJIICHHUA YU CThIX BEIICCTB

5. Kakue 3amaun pemaior ¢ ToOMOIIbI0 Ta30BOM Xpomarorpadum?

— TOJIBKO KaY€CTBEHHYIO UJICHTU(UKAIIUIO BEIIECTB

— TOJIBKO KOJIMYECTBEHHBIN aHAIHN3 BEIIECTB

+ BBINIOJHSIOT KaK KaueCTBEHHbIE, TaK U KOJMUYECTBEHHbIE OMPEIEIICHNS BEIIECTB

— UCIIOJIB3YIOT TOJIBKO JJIA BBIACJICHUA YHNCThIX BEIICCTB

6. Korga B ra3oBoii xpoMmaTorpaduu UCMOIb3YIOT METOT HOPMHUPOBKH?

— MPY KaUe€CTBEHHOM UJIEHTU(UKAIIUHU BEIIECTB

— MPY BbIJIEJICHUH YUCTHIX BEIIECTB

+ MpH KOJIMYECTBEHHOM OIPEIETICHUH OTHOCUTEIBHOTO COACPKAHUSI BEILIECTB

— IIPH KOJIMYCCTBCHHOM OIIPEACICHUN a0COIIOTHOTO COACPKAaHUA BCUICCTB

18
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7. Ilomyyena xpomarorpamMma OT BemiecTB 1, 2 u 3 MeTonom ra3oBoii xpomartorpaduu. [lnomaam nukos
paBHbl: S1=11, S2=5, S3=4 otHOCUTENBHBIX eAHULI. OLIEHUTE OTHOCUTEIBHOE MPOLIEHTHOE COIEpKaHNE
KOMITOHEeHTa 2 (yKa3aTh TOJbKO 4ncio 0e3 3Haka %)

OtBeT: 25

8. Korma B razoBoii xpomarorpaduu IpUMEHSIOT METO/T BHEIITHUX CTaHAapTOB?
— MPY KaUe€CTBEHHOM UJIEHTU(UKAIIUHU BEIIECTB

— MPY BbIJIEJICHUH YUCTHIX BEIIECTB

+ MpU KOJIMYECTBEHHOM OTpeeTICHIUH a0COIIOTHOTO COJEPyKAaHUS BEIIECTB

— IIPU KOJITUYCCTBCHHOM OIIPCACICHUHU OTHOCUTCIIBHOTO COACPKaHU BEIICCTB

9. OT 4ero B epBYyIO OYEepPEIb 3aBUCUT BBICOTA XPOMATOTPAPHUECKOT0 MHUKA HA XpOMaTorpaMMe TIpu
HEU3MEHHOM pekuMe paboThl Xpomarorpada?

— OT HAJINYMS TOCTOPOHHUX KOMITIOHEHTOB B Ipooe
+ OT KOHILIEHTpAIMH aHAJTU3UPYEMOTO BELIECTBA
— OT IPUPOABI Ta3a-HOCUTEIS

— OT IPUPOABI COPOSHTA-MOTIIOTUTENS

10. Kakum nmapaMeTpoM xapakTepU3yeTcsi KOJIMYECTBEHHOE COJIEPKAHUE KOMIIOHEHTAa B aHAIM3UPYEMOU
cmecu?

+ IIOIIaAbI0 ITMKA HAa XpoMaTorpaMMe

— IIMPUHOM TTHKAa HA XpOMATOTpaMme

— BpEMEHEM yepKaHUg KOMIIOHEHTA

— U30TEepPMOH aIcCOPOIIMHU TAHHOTO KOMITOHEHTA

Tema 5. XpomaTo-Macc-ClIEKTpOMETPUS
1. UTo moHUMAIOT TOJT TEOPETUUYECKOM Tapeskoil B Xxpomarorpaduu?

+ BUPTyaJbHYIO 30HY COpPOCHTA, IIIe TOCTHTAeTCs KBa3UPABHOBECUE MEXKITY COPOMPYEMBbIM KOMIIOHEHTOM U
copOeHTOM



— 30HYy cOpOeHTa, TJIe MOMIOIACTCS OCHOBHOE COIEp)KaHUEe COPOMPYEMOTO BEIIECTBA
— 30HYy COpOEHTA, IJIe MOTIOMACTCS TOIBKO ATOCHT

— 00BeM 30HBI COPOCHTA, KPAaTHBIN BCEMY 00beMy COPOCHTA B KOJIOHKE

2. Uto Takoe uzoTepma ajacopOoruu’?

+ 3aBHCUMOCTH KOJIMYECTBA a/ICOPOMPOBAHHOTO BEIIECTBA OT €r0 KOHIIEHTPAIIUU B pacTBOpe (Ta30BOi

(haze) B COCTOSTHUN PaBHOBECHSI
— U3MEHEHHE KOHLEHTPAIMH aCOPOMPOBAHHOTO BEIIECTBA MPU U3MEHEHHH TEMIIEPaTyphl
— U3MCHCHHC KOHLCHTPAIIUN aHCOPGI/IpOBaHHOI‘O BCIICCTBA IPU UBMCHCHUU 1aBJICHUSA

— 3aBUCUMOCTb CKOPOCTH JI€COPOIIMY OT KOHIICHTPALIUHU aJICOPOUPOBAHHOTO BELIECTBA B COCTOSIHUU
paBHOBECHS

3. YUro Takoe pszl CeNEKTUBHOCTH B XpoMarorpadun?

+ Psan, BemecTBa B KOTOPOM PACIIOJIOKEHBI TIO YBEITMUSHUIO UX CPOJICTBA K HEMOJBIKHOM (haze
— Psy1, BemecTBa B KOTOPOM PACTIOIOKEHBI 110 YBEIIMUCHUIO UX CPOJICTBA K MOABMXHOM (paze

— Pap BemiecTB, HE B3aMMOJICHCTBYIOITUX C HETIOABMKHOM (pa3oit

— Psip1, BemecTBa B KOTOPOM PACTIONOKEHBI 110 YBEITHUYCHHUIO B3aUMOJICHCTBUS MKy CO00

— l'omonoruueckuii psig

4. 3a cyeT Yero NpoUCXOAUT pa3eiIeHNe CMECH BEIIECTB HA KOMIIOHEHTHI B TOHKOCIOMHOM
xpomatorpaduun?

+ 3a cueT cuI1 aAcopOIH
— 3a c4eT 00pa3oBaHMs OCAJIKOB C PA3TUYAIONIMMUCS POU3BEICHUSIMUA PACTBOPUMOCTH
—3a c4eT 00pa3oBaHMs MOHHBIX CBS3€ KOMIIOHEHTOB C HEMOABIIKHOMN (ha3oif

— 32 CYeT Pa3HbIX Ko PuIMeHToB A1} y3ur KOMIIOHEHTOB Ha MMOBEPXHOCTH HEMOABIKHON (ha3bl
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5. 3a cuer 4ero mpoMCXOIUT Pa3/eICHHEe CMECH BEIIECTB HA KOMIIOHEHTHI B OyMa)KHOM 0Ca0qHOM
xpomatorpaduun?

—3a CYeT CHJI aJiIcopOLuu
+ 3a cueT 00pa30BaHUs OCAKOB C PA3NUYAIOIIUMHUCS TPOU3BEACHUSIMHI PACTBOPUMOCTH
— 3a c4eT 00pa3oBaHMs MOHHBIX CBS3€ KOMIIOHEHTOB C HEMOABIKHON (hazoif

— 3a CYeT pa3HbIX Ko PuImeHToB A1(dy3ur KOMIIOHEHTOB Ha MTOBEPXHOCTH HEMOABIKHON (ha3bl

6. 3a c4eT 4ero MpPOUCXOIUT pa3/eICHHe CMECH BEIIECTB HA KOMITOHEHTHI B HOHOOMEHHOM
xpomarorpadun?

— 3a CYET CHJI a7IcCOpOIu
—3a cyeT 00pa30BaHUs OCAJAKOB C PA3TUYAIOIIUMUCS TPOU3BEICHUSIMHU PAaCTBOPUMOCTH
+ 3a cueT 00pa30BaHMs HOHHBIX CBS3€H KOMIIOHEHTOB C HETIOABMKHOU (pa3oit

— 3a cYeT pa3HbIX ko3 durmenToB auddy3un KOMIOHEHTOB Ha TTIOBEPXHOCTH HETIOABUKHOU (pa3bl

7. 3a cueT 4ero MpOMCXOIUT Pa3/ie]ICHUE CMECH BEIIECTB Ha KOMIIOHEHTHI B Ta30-TBEPIOTEIILHON
KOJIOHOYHOM Xpomarorpapun?

+ 3a cueT cuII aAcopOIH
—3a c4eT 00pa3oBaHMs OCA/IKOB C PA3TUYAIOLIMMUCS POU3BEICHUSIMA PACTBOPUMOCTH
— 3a c4eT 00pa30BaHMs MOHHBIX CBS3€ KOMIIOHEHTOB C HEMOABIIKHON (ha3oif

— 32 CYeT Pa3HbIX Ko PuIMeHToB A1} y3ur KOMIIOHEHTOB Ha MMOBEPXHOCTH HEMOABIKHON (ha3bl

8. Kak n3MeHsaTcs nmapaMmeTpsl XpoMarorpapuueckoro nuka, €Ciav yBeJIU4UTh TeMIepaTypy KOJIOHKH

ra3oBoro xpomarorpada (Ipu mpovnx MOCTOSHHBIX YCIOBHUSX)?
+ Bpewms ynepxaHus yMEHBUIUTCS, IUIOIAb [TMKA HE U3MEHUTCS
- BperI YACPKaHHA HC USMCHUTCH, IIOIIAAb ITMKAa YMCHBIIUTCA
— BpewMms yaep:kaHus yBEJIMYUTCS, BBICOTA [IMKA YMEHBILUTCS

— Bpems yaep:kaHus yBEJIMUUTCS, BBICOTA IIMKA HE U3MEHUTCS
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— Huxkak He nsmensaTcs

9. Kak u3mMeHaTcs mapaMeTpbl XpoMaTorpa(puyeckoro muka, €Ciaiu YMEHbUIUTh KOJTUYECTBO aHATU3UPYEMOTO
BEIIECTBA, BBOAUMOE B XpoMaTorpad (Ipu MpoYrX MOCTOSHHBIX YCIOBHSX)?

— Bpewms ynepskanusi yMEHbUIUTCS, MJIOMIAAb MHKA HE U3MEHUTCS
+ Bpems ynep:kaHusi He U3BMEHUTCS, TUIOIIAb KA YMEHBIIUTCS
— Bpewmst ynepkaHusi yBeTUUUTCS, BHICOTA TMKA YMEHBIIUTCS

— Bpewmst ynepkaHusi yBeTUUHUTCS, BBICOTA TUKA HE U3MEHUTCS

— Hukak He nsmensaTcs

10. Kak u3MeHsTCS mapaMeTpbl XpoMaTorpaduieckoro n1Ka, €Ciii yMEHbIIUTh CKOPOCTb Ia3a-HOCHTEI
4yepes3 KOJIOHKY (IIPU MTPOYMX MOCTOSIHHBIX YCIIOBUSX)?

— Bpewms ynepxaHus yMEHBIINUTCS, MJIOIIAb TUKA HE U3MEHUTCS

— Bpewms ynepxanus He U3MEHUTCS, IUIOINAb TUKA YMEHBIIUTCS

+ Bpems yaep)kaHust yBeIUUYUTCSA, BBICOTA ITMKA YMEHBIIUTCS

— Bpewms ynepkaHusi yBeTUUHUTCS, BBICOTA TUKA HE U3MEHUTCS

— Huxkak He nsmensaTcs

4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpockl 3a4era (ITK-6)
1. IlpumeHeHne KUIKOCTHON XpoMarorpaduu B SKOJIOTHH.
2. [lpumeneHue )XUIKOCTHOM Xpomarorpaduu B papMarieBTHUECCKONW MTPOMBITINICHHOCTH.
3. IlpumeHeHne XUAKOCTHON XpoMaTorpadu B KpUMHHAIHCTUKE.

Tunosble 3axanus s 3a4era (IIK-6)

Haiitu nmuHy xpomaTtorpadudeckoi KOJIOHKH, €CIIH Yncio TeopeTrndeckux Tapesnok 10000, a BeicoTa,
SKBUBaJICHTHas TeopeTndeckoit Tapenke 0.1 mm. 2.

HaiiTu BpeMs yaepKuBaHUS BEIIECTBA, ECIIM YUCIIO TEOPETUUECKUX Tapesok paBHO 2500, a mupuHa nuka
BeniecTBa 10 cek. 3. Haiitu ucnpasineHHOE BpeMs yaep:KUBaHUs, €ciIH BemecTBo Haxoaures B [1D 60 cek, a
B HemoBXHOM - 120 cek. 4. HaliTi ko3(ppuiineHT cenekTuBHOCTH, €CITU BpeMEHa yACP KUBAHUS JIBYX
BeulecTB paBHbI 210 cek 1 2 MUH, a BpeMs yAepKuBaHUs 31toeHTa 30 cek.
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4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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Jeckpuntops! (ypOBHU) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH

OneHka Kommnerenrim
TIOCTYOKCHHSI pe3YJIbTaTa)
[K-6 CryneHT criocoOeH BBIIOTHATH XpoMaToprapuueckue ucciea0BaHus
«3a4TCHO» o
M0 BBIAHHON METOJUKE C COONIOJCHHEM BCEX MPABHUI TEXHHKHU
(50 - 100 Gaon) o a a p
0€30MacHOCTH
I1IK-6 CrynenT He  cnocoOEH  BBINIOJNHATH  Xpomaropraduueckue

«HE 3a4TCHO»

MCCIIE/IOBaHMS 110 BBIJAHHOI METOAMKE C COOJIFOICHHEM BCEX MPaBUI
(0 - 49 6amnoB) A A A 2l p

TEXHUKHA 0€30I1aCHOCTH

5. Metoanueckue yKkazaHus JJisi 00y4al0NUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EeHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MMOPSAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBL, €€ Pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszieisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEeXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, a TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTonmyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHuE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npo¢eCCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JCKIIMOHHOM 3aHSATHM Marepuajg M JONOJHHUTh €ro € Y4YeTOM PEKOMEHIOBAHHOW JIOMOJIHUTEIBbHOM
JUTEPATYPHI;

- IPY CaMOCTOSATEIIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0OBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJHUTENBHOM JIMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
MCTOYHUKOB M JIUTEPATYPhI IO TEMATHKE JCKIIHA.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUH JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTABICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HW3AAHUS HCHOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);
- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);
- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJIHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;
- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Xenke, X. XuakoctHas xpomarorpadusi : ydeOHoe mocoome. - 2025-03-03; KuakoctHas
xpomarorpadus. - Mocksa: Texnocgepa, 2009. - 264 c. - Tekct : snexrponusiii / [IPR BOOKS [caiiT]. -
URL: http://www.iprbookshop.ru/12724.html

2. Jlebener A. T. Macc-ClieKTpOMETpHS B OPraHMYECKOM XUMHH : yaeOHOe Iocooue. - 2-e u3l., nepepad. u

nor.. - Mocksa: Texnocdepa, 2015. - 704 c. - TekcT : anexkrponHHsii // DbC « YHUBepcHUTETCKass OMOIMOTEeKa
onaiiny» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&i1d=496508
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3. JlebeneB, A. T. Macc-cieKTpoMeTpusi Ui aHajdn3a OOBEKTOB OKpykaromel cpensl. - 2025-03-03;
Macc-cieKTpoMeTpusi Ui aHaiu3a 00bEKTOB OKpYyskaromiei cpensl. - Mocksa: TexHocdepa, 2013. - 632 c.
- Texcrt : anexrponnsiit // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/31868.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Beponuka, P. Ilpaktuyeckass BbicOKOd(pekTHBHAS >KUAKOCTHas xpomarorpadwus. - 2025-03-03;
[TpakTrueckas Beicokod(PexTuBHAS )XUIKOCTHAsA XxpoMaTorpadust. - Mocksa: Texnocdepa, 2017. - 408 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/84700.html

2. Maiiep B. P. IIpaktrueckasi BEICOKOA((PEKTUBHAS KHUIKOCTHAs Xpomarorpadus. - 5-e uzn.. - Mocksa:
Texnocdepa, 2017. - 408 c. - Tekcr : snexrponHbld // OBC «YHHBepcuTeTCKass OMOMMOTEKa OHIIANH»
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&i1d=496529

3. békkep, 0. Xpomarorpadus. MucTpymeHTanbHast aHanuTHKa. MeToasl XxpoMarorpaduu 1 KanuuIsipHOTO
anekTpodopesa : MoHorpadus. - 2025-03-03; Xpomarorpadus. HCcTpyMeHTalbHAs aHAINTHKA. MeToabl
xpoMarorpaguu ©u KanwuiipHoro siekrpodo. - Mocksa: Texnocdepa, 2009. - 472 c. - Teker
anextpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/12749.html

6.3 NHpIe HCTOYHUKU:

1. yueOHple  Marepuanbl Ha  cadte  kKadenpel  pusxummm  PocroBckoro @ ['Y -
http://www.physchem.chimfak.rsu.ru/

2. XuMuveckas SHIUKJIONEUs Ha caiTe « XUMUK.py» - http://www.xumuk.ru/encyklopedia/
3. yueOHBbIe MaTepuaibl Ha caiite xumudeckoro ¢akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

4.  yueOHble  Marepuanbl  Ha  caiite  xuMmuyeckoro  Qax-ta  Kpacnospckoro I'Y -
http://kristall.lan.krasu.ru/Education

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATHI JICKOIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:
Microsoft Windows 10
Microsoft Office [Ipodeccuonanpusiii moc 2007

Kaspersky Endpoint Security 10 mns Windows "JlaGoparopust Kacmepckoro" 25.07.2017 189,00 MB
10.2.5.3201

Adobe Acrobat 8.0 Standart Russian Version Win Full Educ

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Web of Science: nmonuremarndeckas pedeparuBHO-OnOMMOrpaduyeckass U HayKoOMeTpHueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com
3. Hayunas snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
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4. Hayunas snexrponHas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
5. ObC «YHuBepcurerckas oubiamoreka onnaita» . — URL: http://www.biblioclub.ru
6. OnexrponHas 6udimoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
7. ¥Opaiit: anexrpoHHO-0nOMMoTeunas cucrema. — URL: https://urait.ru

JIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3auMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



