MMNMHOBPHAYKN POCCUA
SENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YHPEXKOEHUE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmin kacegpon
aHanMTU4eCKon XMMnNK

XMMM4Yeckoro dakynbteTa

Envceesa T.B.

> /)

L~

26.04.2023r.

PABOYASA NPOrPAMMA YYEBHOW OAUCLUMUNIUHBI
51.B.06 XpomaTorpadug n kanunngapHbiv anekrTpodopes
Kood u HaumeHosaHuUe OUCMUI'IHUHI:I 8 coomeemcmeuu ¢ y'-leﬁHbIM niaHom

1. Koo ¥ HauMeHOBaHMe HanpaBlieHUst NoAroToBKU/cneynanbHOCTH:
04.03.01 Xumusg

2. I'Ipocbunb noaroToBKku/cneymnanusauua: TeopeTndeckas N sKkCNnepumeHTanbHas XumMms,

3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. dDopma oby4yeHuUA: o4Has

5. Kachegpa, oTBevarowan 3a peanmsaumio aucumnnuHbl: Kadeapa aHanutnyeckon XmmMmm

6. CocTaButenu nporpammsbl: __Kapnos Cepreli ViBaHOBWY, [.X.H., AOLEHT

(®PUO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PekomeHpoBaHa: HMC xumwudeckoro dakynbteta Neo 4 ot 25.04.2023
(HaumeHogaHue pekomeHOyrowel cmpykmypsbi, Gama, HOMep rPOMmMoKona,

ommemku 0O rpodsiIeHUU 8HOCSIMCS 8PYYHYHO)

8. YuebGHbIn rop: 2026 / 2027 Cemectp(bl): __ 8



9. Llenu 1 3agayn y4e6HOM AUCLUUNIIUHDI:

Llenamu oceoeHusi y4ebHOU OucCyuriuHbl S8MSOMCS:
Xpomartorpaduyecknx un anekTpodopeTnyecknx MeToOOoB pasaeneHus,
noeHTUnKaumm BeLecTB.

3adayu y4ebHoU OuCyumnuHbI:

- Ha OCHOBaHWW MOSMyYEHHbIX TEOPETUYECKUX 3HaHMM W MNPaAKTUYECKOrO OBMafeHus
XpomaTorpapmnyeckumm 1 MOHOOBMEHHBIMU METOAAMWN CTYAEHTbl MOINY NPaBuilbHO BbiGUpaTb
MeTon, YCNoBUS XpomaTorpadmpoBaHus BelecTBa B COOTBETCTBUM C NMOCTaBIIEHHON nepea
HUMK Npobnemon,

- paspaboTtaTtb Cxemy aHanuaa,

- MPaKTUYECKM NMPOBECTU €ro N MHTEPNPETUPOBATL NOJTyYEHHbIE pe3yrbTaTbl.

obyyeHne CTyOeHTOB OCHOBaM
BblOEneHns 1

10. MecTo yuye6HOM ancumnnuHel B cTpyktype OOI: yacTb, hopmMmpyemas ydacTHUKaMun
obpasoBaTtenbHbIX OTHOLWEHUN (BapnaTuBHas) 6noka b1, K KOTOPOM OTHOCUTCS AUCUMNNNHA.
BapuaTtueHas yacte. Ob6a3aTeribHble QUCLMNIHBI.

TpebosaHusi K 8XO0HbIM 3HaHUSM, YMEHUSIM U Haebikam: [aHHas aucumnnuHa TpebyeT oT
cTygeHToB 6a30BbiX 3HaHWW MO Kypcam "AHanutuyeckas xumug", "®dusmyeckas xumus",
"OpraHun4yeckasa xummns".

B pesynbtate OCBOEHWUS OUCUMMNMHBI CTYAEHTbl OOMMKHbI BrageTb OCHOBHLIMU MOHATUSIMU
XpomaTtorpadun, 3HaHUSAMN TEOPETUHECKMX OCHOB XpoMaTorpaduyecknx METOAOB aHanmsaa, mux
NMPUMEHEHUS B XMMUYECKOM aHanmae.

HucyunnuHel, 0ns komopbix OaHHas oucyurniuHa sernsemcs npedwecmesyrowel: ABnaeTcs
npegwectByowen Kypcy "CuHTETMYECKME W KOMMO3UTHble MaTtepuarnbl B  XUMWUYECKOM
aHanuse".

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNEeTEHUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTtbl 00y4eHus
KOMMeTeHL MK
MK- | CnocobeH MK-1.1; | O6ecneunBaet cbop | YMeTb: npoBoautb cbop, aHann3 u obpaboTky
1 nposoauTtb  cbop, Hay4Ho- Hay4YHO-TEXHUYECKON (HayyHoW) WHopmaumu,
aHanus " TEXHUYECKON Heobxogumon ansd peLleHus 3ajpaud,
06paboTKy Hay4HO- (Hay4yHOR) MOCTaBMEHHbIX cneuynanuctoMm ©onee BbICOKOM
TEXHUYECKOW nHpopmaumn, kBanudpmkaumm; BbibuMpaTb MeTod, YCroBus
(Hay4HON) HeobxogmMmon  Ans | xpomartorpadupoBaHus BellecTea B
nHdopmaumm, peLleHns 3agad | cooTBETCTBMM C MOCTaBMEHHOW neped HUMU
Heobxoammow ans nccrenoBaHus, npobnemown, paspaboTaTb Cxemy aHanusa,
peLleHus 3apav nocTaBneHHbIX npakTUYeckn NPoBECTU €ro U UHTepPrnpeTUpoBaThb
XUMUYECKON cneumnanmcTom nornyyeHHble pesynsTaThbl
HanpaBreHHOCTH, bonee BbicOkoW | BnageTb: HaBblkamu cbopa, aHanuM3a U
nocTaBfeHHbIX KBanvdgukaumm 06paboTkM  Hay4YHO-TEXHUYECKOW  (Hay4HOW)
crneunanmcTom MK -1.2; | CoctaBnset MHdOopMaLnn
Gonee BbICOKOM aHanuTU4eckuin 3HaTb:  TeopeTuveckme  OCHOBbI  METOAOB
KBanudukaumm 0630p Xpomarorpaduu.
nuTepaTypHbIX
NCTOYHWKOB no
3a[laHHOWN TemaTuke,
odopMnsaeT OTyeThl
o BbIMOMHEHHbIX
Hay4yHo-
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nccnenoBaTenbCkux
paboTax no
3afaHHon popme.
MK - | CnocobeH MK-3.1; | 3HaeT ©n  MOXeT | YMeTb: MCNonb30BaThb COBPEMEHHbIE
3 Ncnonb3oBaTb NPUMEHSTb Ha | aKcnepuMeHTarbHble n pac4eTHo-
COBpPEMEHHbIE npakTuke TeopeTuyeckne MeTodbl AN YCTAHOBIEHWUS
3KCnepuMeHTanbH COBpPEMEHHbIe CTPYKTYpPbl W UCCRegoBaHUs  peakLMOHHON
ble W pacyeTHo- 3KCMepUMEHTanbHbl | CMOCOBHOCTU XUMUNYECKMX COeANHEHUN;
TeopeTnyeckue € MeToAabl  Ons | MpakTUYeckn MpPOBECTUM XpomaTtorpadmnyeckun
MeToabl ans YCTaHOBMEHUS aHanM3 W MHTepnpeTupoBaTb  MOJTyYEHHbIE
yCTaHOBMEHUS CTPYKTYpbI pesynbTaThl;
CTPYKTYpbI n XUMUYECKMX
nccneaoBaHus COEeNHEHUN. BnageTtb: BnageHve 6a3oBbiMM  HaBblkaMu
peakLNOHHOM MK-3.2 | CnocobeH u3yyaTb | UCMOMNb30BaHUA COBPEMEHHOW annapaTtypbl npu
crnocobHocTn peaKUMOHHYIO NPOBEAEHUN HAY4YHbIX UCCNeaoBaHWUA; BNageHue
XUMUYECKMX CMocoBbHOCTb HaBblKaMu XUMUYECKOro 3KCMEepPUMEHTA,
COeAMHEeHUN  noA XUMUYECKNX OCHOBHbIMW CUHTETUYECKUMW U aHaNUTUYECKUMMU
PYKOBOACTBOM coeauHeHun C | MeTogamMuM  MonyYeHuss M UccrefoBaHust
cneumanucra NpMMeHeHneM XUMUYECKMX BELLECTB M peakuui
bonee BbICOKOM TMUNOBbIX 3HaTb: COBpPEMEHHbIE 3KCMepUMEHTamnbHble W
KBanMdpukaumm 3KCMepuMeHTanbHbl | pacyYeTHO-TeopeTUnyeckue MeToAbl ans
X " pacyeTHO- | YCTAHOBMEHMA  CTPYKTYpbl W UCCNedoBaHus
TEopeTUYECKMX peaKkUuMOHHOMN crnocobHocTn XUMUYECKNX
MeTo[0B. COEeaNHEHWIA; OCHOBbI NCNONb30BaHUS

Xpomarorpagu4eckoro obopynoBaHus;

12. O6bem gucuuNNUHbI B 3a4€THbIX eaMHULUax/yac.(e coomeemcmsuu ¢ y4yebHbIM MIaHOM) —

3/108.

PopmMa NPOMEXYTOYHON aTTeCTaLMnM (3avem/sk3amer) 3a4€T C OLLEHKOMN.

13. Bugbl yueb6HOM paboThbl

13. TpyRoeMmkocTb No Buaam yuyebHon paboTbl

TpyaoemMKoCTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
Ne cemecTpa 8
AyaNTOpPHbIE 3aHATUSA 72 72
nekyum 36 36
B TOM yucne: npakTuyeckme 0 0
nabopaTtopHble 36 36
CamocTosTensHas paborta 36 36
B TOM Yucrie: KypcoBas pabota (NpoekT) 0 0
dopma NpoMEXYTOYHOM aTTecTaLmm 0 0
(320 — wyac.)
Toro: 108 108




13.1. CopepxaHme AUCLUMUNIINHBI

n/n

HaunmeHoBaHue pasgena
OUCLMMNIUHBI

CopepxaHue pasgena AUCUUNIvHBI

Peanuns
auus
pasgena
aueumnn
WHbI C
nomMoLlb
10
OHNanH-
Kypca,
AYMK *

1. Jlekuum

1.1

1.TeopeTnyeckme OCHOBbI
xpomaTtorpaduu

Xpomarorpadunieckmin MeToA, €ro CyLLHOCTb U peLlaemMble
3agauun. Mictopusa passuTtusa xpomaTtorpadum.
Knaccudpurkaumsa xpomaTtorpaomyecknx MeToaoB.

+

1.2

1.TeopeTnyeckue OCHOBBI
Xpomarorpacpum

TeopeTunyeckme oCcHoBbl XxpomMaTtorpadun. YpaBHeHne
OVHaMUKn copbuun. YpaBHeHne OBUXEHUSA PpoHTa
KOMMOHEHTa BO (ppOHTarnbHOM U XxpoMaTorpadpnuyeckoro
KOMMOHEHTa B 3MI0EHTHOW XpomaTorpaduun. Ponb
CTaTUYECKMX, KNHETUYECKNX N TMOPOANHAMUNYECKNX
dakTopoB B Mexda3HOM pacnpegeneHmmn BellecTsa.

1.3

1.TeopeTnyeckne OCHOBbI
xpomaTtorpacum

XapaktepucTtuka yaepxxusanus. NoHaTna “reopetmnyeckas
Tapernka” B xpomatorpadpuun. YpasHeHne BOTT. OcHoBHbIE
hakTopbl pasMbIBaHNS XpomMaTorpanyecknx nmkos.
YpasHeHuve BaH-[eemTtepa. Kputepum pasgeneHus.
CreneHb yoepxuBaHms. CeNnekTMBHOCTb KOJTOHKMW.

1.4

2. la3oBas xpomatorpadus

[azoBas xpomaTorpadums. Xapakrepuctika meTtoaa,
ncropusa passutus. aszoagcopbLMoHHas n
rasoXugkoctHas xpomaTorpadus. AgcopbeHTol B
razoagcopbunoHHOM xpoMaTorpadumm ¢ TOUKN 3peHKs
Npvpoabl MEXMOJEKYNSAPHbIX B3aMOAENCTBUN 1
reoMeTpUYEeCcKol CTPYKTYpbl YacTul. Hocutenn B
rasoXuaKoCcTHOWM XxpoMaTorpadum, NpeabsaBnsemMble K HUM
TpeboBaHus. HenoaBwmxHble xugkme dasbl. BnnaHme
npupoabl Xxnakon asbl Ha ahHEKTUBHOCTb pasgeneHus.

15

2. [a3oBas xpomaTorpadgus

["a3oBble xpomaTorpadbl U UX XapakTepucTuka.
MNogswxHasa dasa, ee ponb B aHanunse. PasgenuternbHble
KOMOHKM: Hacago4Hble, KanunnspHele. Cuctema BBoaa
npobbl. TexHWka BBOAA ra3oobpasHbIX, XUOKMX N TBEPObIX
npo6.

1.6

2. la3oBas xpomatorpadus

[leTekTopbl, UX XapakTEPUCTUKUN: CENEKTUBHOCTD,
YYBCTBUTENbHOCTb, LUYM, HWKHUI Npeden eTEKTMPOBaHMUS
M NMMHENHOCTb OTKNKNKa. KayecTBeHHbIN aHanu3 B ra3oBoM
xpomatorpadgun. MaeHTudpukaums KOMNOHEHTOB CMECK Mo
XapaktepucTukam ygepxunsanunsi. OTHocUTENbHOE
yAEPKMBAHME N MHOEKCHI YOEPXUBaHWS.

1.7

2. [a3oBas xpomaTorpagus

KonnyecTtBeHHbI aHanu3 B ra3aoBo XxpoMmaTtorpadguu.
KonunyecTtBeHHasi oLleHKa XpoMaTorpaMm Mo BbICOTE U
nnowaau nukoB. OLeHKa NMoLwazmn nmka KOMMNOHEHTA,
cofepkallerocsi B cnefoBon koHueHTpaumn. MeTtog
abconoTHOM KannbpoBKkK, BHYTPEHHErO CTaHaapTa,
HopManusaumm.

1.8

3. XKugkocTtHasa
xpomarorpadus u
anekTpodopes

XKupakoctHasa xpomaTorpadus. BeicokoaddekTnsHas
xupkocTHas xpomatorpadums (BIXKX). OcHoBbl Teopun.

1.9

3. KugkocTtHasa
xpomarorpadus u
anekTpodopes

CopbeHTbl onst pa3nuyHbix Bugoe BOXX: CopbeHThl ons
xpomaTtorpaduu. MoaswxkHble hasbl Ana BAXKX. MeTtoaunku
XpomaTtorpadupoBaHus 1 oueHka pesynbtatoB BOXX.
CneumanbHble BapuaHTbl BOXX. MNpumepbl npymeHeHns B
aHanuse ob6LEKTOB OKpy)XalLlen cpeapl.

1.10

3. XupgkoctHas
XpomaTtorpadus n

>KngkocTtHasa xpomaTorpadgus. BelcokoadhdekTnBHas
XugkoctHas xpomartorpadums (BOXKX). OKkCkno3mMoHHas
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anekTpodopes xpomatorpadusi. MIOHO3KCKIHO3MOHHas
pacnpegenutensHas xpoMmartorpagus.

1.11 3. KngkocTHas MoHoobMeHHasa xpomaTtorpadumsa. PaBHOBECHbIE K +
xpomaTtorpadus un HepaBHOBECHbIE XapaKTEePUCTUKM NPOLLECCa NOHHOIO
anekTpodopes obmeHa.

1.12 3. XKunpgkocTHas WoHHasa xpomaTorpadus. +
xpomaTtorpadus un
anekTpodopes

1.13 3. KngkocTHas [nockocTtHasa xpomartorpadusa. TOHKOCNONHas +
Xpomartorpadua n Xxpomatorpacdusi.
anekTpodopes

1.14 3. KngkocTtHas JlurangoobmeHHas xpomaTorpadus. AdppuHHas +
xpomaTtorpadus un xpomaTorpadums. CBepxkputnyeckas drongHas
anekTpodopes Xpomarorpadusi.

1.15 3. KngkocTtHas OnekTpoxpomartorpadus. AnekTpodopes. +
xpomaTtorpadus un
anekTpodopes

1.16 3. XunpgkoctHas MbpnaHble MeToabl aHanu3a. +
Xxpomatorpacus un
anektpodopes

3. JlabopamopHbie pabombi
3.1 1.TeopeTnyeckme OCHOBBbI HaHeceHve HenoaBwxHOW Xnakon dasbl Ha TBEPAbIN -
xpomaTtorpaduu, HOCUTENb 1 3aNOJSIHEHNE KOJTOHKU
2. la3oBas xpomarorpadms
3.2 1.TeopeTnyeckme OCHOBBbI OnpeaeneHne onTManbHOW CKOPOCTM NOTOKa rasa- -
Xpomartorpacun, HocuTens.
2. [a3oBas xpomaTorpadus
3.3 2. la3oBas xpomatorpadwms | NonyyeHne nsotepm copbumm CnMPTOB METOAOM -
[miokaydoa.

3.4 2. [a3oBas xpomaTorpadus | MaeHTndrkaumsa opraHn4ecknx CoeguHeHmni no niaekcam -

yaepxusaHusa Kosaya

3.5 2. lasoBas xpomatorpadms | OnpegeneHne cogepXxaHusi NpMMECen B ToNyone. -

3.6 3. XKugkocTHas PaspgeneHue n konvyecTBeHHOe onpeaeneHne cMmecu -

XpomaTtorpadus N30MepOB HUTPOAHUMNHA MPU UCMOSb30BaHUN HOPMarnbHO-
dasHoro BapuaHTa BOXX.

3.7 3. XKugkocTHas KayecTBeHHOe 1 KonMyecTBeHHOe onpeaeneHne npumecen -

XpomaTtorpadus canvumnoBomn KUCMOTbI B aLeTuncanmumnoBon KucnoTe
(acnupuHe) metogom OP BIXKX.
3.8 3. XKuagkocTtHas Paspenenune n ngeHtudpukauns amkapboHOBbIX KUCIOT -
Xpomartorpadus meTogoM TCX B BOOHO-OpraHNYecknx NogBuXKHbIX pasax.
3.9 3. >KnakocTHas KonunyecTtBeHHOe onpeaeneHve cogepxaHus -
XpomaTtorpagus PU3NONOrNYECKN aKTUBHbIX BELLECTB.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue TemMbl Bune! 3arsTvi (4acos)

n/n (pasgena) gucumnimHbl Jlekumm | MNpaktnyeckne | JNlabopaTopHbie CaMO;;%TTanHaﬂ Bcero

1. | TeopeTuyeckme oCHOBbI 16 0 6 6 28
Xpomarorpadum.

2. | lasoBas xpomatorpadusi. 10 0 12 12 34

3. | XKungkocTtHas xpomaTorpadusi. 10 0 18 18 46
Utoro: 36 0 36 36 108

14. MeToguuecKkue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLUMIIUHDbI

paboTa ¢ KOHCNeKTaMM NeKUUiA, NPe3eHTaLMOHHLIM MaTepManom, MUHTEpPHET-pecypcami, BbINONHEHWE
nabopaTtopHbIX paboT.
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15. MMepeyeHb OCHOBHOM W [AOMNONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEpPHeET,

HeobOXoaUMBIX O OCBOEHUS ANCUMNIIUHBI (Criucok iumepamypbl 0GhoPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusivu TOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 05151 ecex 8u008 UCIMOYHUKOS)
a) oCcHoBHas nuTepartypa:

Ne n/n McTOYHMK

Bekkep, 0. Xpomartorpadus: MHCTpYMEHTanbHasd aHanuTuka : MeTodbl Xpomarorpagpuu u
1. | kanunnspHoro anekTpocdopesa / KO. bekkep ; nep. ¢ Hem. B. C. KypoBa. — Mocksa: TexHocdepa
, 2009. — 472 c. /| «YHuBepcutetckaa 6GubnmoTeka online» : 3nNekTpoHHO-6MbnunoTedHas
cuctema. — URL : http://biblioclub.ru

XeHke X. KupgkoctHas xpomartorpacms : OnekTpoHHbi pecypc / X. XeHke Mocksa
TexHocdepa, 2009. - 264 c. // Pexum poctyna: «YHuBepcuteTckas Gubnmorteka online» :

2. 3MNeKTPOHHO-6ubnNnoTeyHas cuctema. -
URL : http://biblioclub.ru/index.php?page=book&id=89412
laseHayp E.I. MeTogbl wuccnegoBaHus maTepuanoB : YyebHoe nocobue [OneKTpOoHHbIN
3 pecypc]//KemepoBo : KemepoBckuin rocygapctBeHHbin yHuBepcuteT, 2013. - 336 c. // Pexum

pocTtyna: «YHuBepcuteTckass 6ubnuoteka online» : 3aneKkTpoOHHO-OMONMoTeyHas cuctema. —
URL : http://biblioclub.ru/index.php?page=book&id=232447

6) nononHuTenbHas NuTeparypa:
Ne n/n MCTOYHMK
AHanutnyeckas xumus. MNpobnembl 1 noaxodbl : B 2 T. : nep. ¢ aHrn. / nog pea. P.KenbHepa [m

* | ap]- M. : Mup : 000 «Mag-80 ACT», 2004. — T.1. - 608 c.

5 AHanutnyeckas xmmus. MNpobnembl 1 nogxodel : B 2 T. : nep. ¢ aHrm. / nog pea. P.KenbHepa [n
"1 ap.]-M.:Mwup: 00O «M3ag-B0 ACT», 2004. - T.2. — 728 c.

6 CnyTtHuk xpomaTtorpadmcrta MeTogbl xmakoctHonm xpomatorpacum / O.b. Pygakos [ gp.] —
" | BopoHex :N3p-Bo «Bogoneny, 2004. — 528 c.

7 MpakTuyeckas rasosas 1 XMAKOCTHas xpomaTorpadus : y4eb. nocobue / 6.B. Ctonspos [n ap.]

— CI16. : M3a-Bo C.-lMeTepbypr. YH-Ta, 2002. — 616 c.
8. | AHanuTtudyeckasn xpomatorpadus / K.UN. CakogbiHckui [n ap.] — M. : Xumus, 1993. — 464 c.
KonuuecTBeHHbI aHann3 xpomaTorpaduyeckummn metogamu / nog ped. 3. Keu. — M.

% | Mup,1990. —320 c.

10 NoHHBIN 06meH 1 noHHas xpomaTorpadmst / A.M. JonroHocoB [n gp.J— M. : Hayka, 1993 .—
‘| 221c.

11 CeHueHkoBa E.M. M.C. LeT — cospatenb xpomatorpacgpun / E.M.CeHueHkoBa. — M. : AHyc-K,
" 11997.-440c.

12 PaunHckun B. B. BBegeHne B 06Llyt0 Teopuio gvHamukm copbumm m xpomartorpacdum / B.B.
" | PaunHckuin; AH CCCP uHCTUTYT pmnsmyeckon xumum .— M. : Hayka, 1964 .— 136 c.

13 MowoH XK. KonnyectBeHHas rasoBad xpomatorpadus XK. vowoH, K. MNmnemeH. — M. : Mup,
" 11991.-T.1-2.

14. | Xansep XK. BoicokoadhdpekTnBHas razosas xpomartorpacpusa Xamsep XK. — M. : Mup, 1993.

15 M. CxyHmakepc. OnTummsaumsa cenektMBHocTM B xpomartorpacdum / 1 CxyHmakepc. - . :
" | Xumus, 1989.

16 CenyeHkoBa E.M. PoxgeHvne ugenm u metoga agcopbumoHHow xpomatorpacdum / E.M.
" | CeHyeHkoBa . — M. : Mwup, 1990.

17 MNonbbept K.A. BBegeHue B rasoByto xpomatorpadmio / K.A. Nonbbept, M.C. Burgeprays. — M. :
" | Xumums, 1990. — 399 c.

18 100 net xpomatorpadum / Poc. akag. Hayk, VIH-T dun3. xumum n gp. ; oTB. ped. b. A. PygeHko. —

M. : Hayka, 2003 .— 738 c.

B) MlHpopmaLMOHHbIE ANEKTPOHHO-0bpasoBaTenbHble pecypehbl:

Ne n/n MCTOYHMK

Manep B.P., lNpakTnyeckas BbICOKO3((EKTMBHASNA XMAKOCTHAA XxpomaTorpaduns [ONeKTpoHHbIN
19. | pecypc] / Manep BepoHuka P. - M. : TexHocdepa, 2017. - 408 c. - ISBN 978-5-94836-480-3 -
Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785948364803.html

20. | www.lib.vsu.ru — 3HB BI'Y

21. | http://elibrary.ru

22. | http://e.lanbook.com

23. | http://chemnet.ru

24. | http://chemrar.ru

25. | AHanuTtnyeckas xumus B Poccum -



http://elibrary.ru/
http://e.lanbook.com/
http://www.chemnet.ru/
http://www.chemrar.ru/

v

http://www.rusanalytchem.org/default.aspx
QYMK ObpazoeamersbHbil nopmarn "3nekmpoHHbIlU yHUsepcumem BlY https://edu.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2360

26.

* Bnavane ykasbiBawoTcd OBC, ¢ koTopbiMM wumetoTca pgoroBopa y BIY, 3arem OTKpbiTble 3MNEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kKypcbl, YMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-mMemoduyeckue pekoMmeHdayuu, nocobusi, 3adavyHuku, Memodu4yeckKue yKa3zaHusi M0 BbIMOSTHEHUIO
npakmu4eckux (KOHMpPosibHbIX) pabom u 0p.)

Ne n/n NcTOoYHMK

1 Xpomamoepagpusi / C.1. Kaprnoe [u Op.] — Boporex : U3damenbckuli 0om BOpoHeX. yH-ma,
" |1 2019.- 94 c.
Mameeesa M.B. 'a308as u 8bIcOKOahhekmueHas XUdKocmHas xpomamozpadghusi : npakmuKym
2. | dna cmydeHmos o crieyuansHocmu 011000 — «Xumusi» / M.B.Mameeesa, C./. Kaprios,
O.®.CmosiHosa. — BopoHex, 2003. — 31 c.
CopbuunoHHo-xpoMaTorpacdmyeckne MeTodbl pasfeneHusi, BblAENeHus W onpefeneHus
3. | dwmsmonormnyeckn aktueHbix BelwlecTB / B.®. CenemeHeB [ ap.] — BopoHex : M3gartenbcko-
nonurpadguyecknii LeHTp BopoHex. yH-Ta, 2013.- 72 c.
JlaGopaTtopHoe pykoBoACTBO MO XxpomaTtorpadumyeckum n cmexHeiM MeTtogam / O.Mukew [um
ap.] — M. : Mwup, 1982. —4.1. -400 c.
5 JlabopaTtopHoe pyKkoBOACTBO MO xpomaTorpadomyeckmm u cMmexHeiM metogam / O.Mukew [u
" | ap.]—M.: Mwup, 1982. —4.2. -381 c.
6 MpakTnkym no xpomartorpacudeckomy aHanuady / nog peg. K.M. OnbwaHoson. — M. BeicLu.
" | wkona, 1970. - 312 c.

17. OOpasoBaTtenibHble TEXHONOrMU, MUCNOSib3yeMble MNpu peanusaumm y4ebHoM
OUCUMNNUHBbI, BKMKOYaA [AOUCTaAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
anekTpoHHoe oby4veHue (J0), cmewaHHOe O06y4eHue):

Mpn peanusaumm y4yebHOM AMCUUNANHBI UCMONb3YIOTCA 3f1EMEHTbI 3NIEKTPOHHOro 0by4yeHus
(30) n guctaHunoHHble obpasoBaTernbHble TexHonormm (JOT) B YacTu OCBOEHMUS NTEKLUMOHHOTO
MaTepuana, npoBeAeHMs TeKylwen W MPoOMEXyTOYHOM aTTecTauun, NpoBeaeHUs 4YacTu
nabopaTtopHbix paboT Ku camocToATENbHOM paboTbl obyyarwmxcs Mo  AUCUMMINHE,
nosgonsitowme obecneymBaTtb  OMOCpedOBaHHOE  B3auUMOAEWCTBME  (HA  pacCTOSAHWUW)
npenogaeatenen n oby4valoLlmxcs, BKIYAs MHCTPYMEHTbl 3NIEKTPOHHOM WHAOPMaLMNOHHO-
obpasoBatenbHon cpeabl BIY «3nekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BeOMHApPOB, BUOEOKOHMEPEHUMN, B3aUMOAEWCTBME B COLCETHAX, MOCPEACTBOM
9NEKTPOHHOM MNOYThbl, MecCeHmKepoB. [Ans OCBOEHUS OUCUMNIUHBI PEKOMEHAYETCS CNMCOK
nuTepaTypbl U PECYpCbI ANst ANeKTpoHHOro oby4denuns (30) (n. 15).

lpu peanusayuu OucyunauHbl Mo2ym fpoeodumMbCs passfiuydHble murbl f1ekyull (eeo0Hasi, 0b63opHas u m.o.),
ceMuHapckue  3aHsmusi  (MpobrnemHble,  OUCKYCCUOHHble U m.0.), [PUMEHSIMbCS  OUCMaHUUOHHbIE
obpasogamerbHble MEeXHOMo2uu 8 4Yacmu OCB0€eHUSI JIEeKUUOHHO20 Mamepuana, npogedeHusi mekyuwel
ammecmauyuu, camocmosimesibHoU pabombl o OQucyurniauHe unu omoesibHbiM ee pa3denam u m.0. [lpu
npumeHeHuu 30 u [JOT Heobxodumo & .15 8) ykazamb UCronbL3yemMble pecypchbl (CM. npumMep 8bilie)

18. MaTepMaano-TeXHuquKoe obecneyeHne AUCLMUNIUHLI:

(npu ucnonb3oeaHuu nabopamopHo20 060pydo8aHUsT yKa3bleams MOHbIU repedYeHb, npu 60/1bWOoM Konudecmee
0bopydosaHUsi MOXHO 8bIHecmu OaHHbIU pa30er 8 NpuioxeHue K paboyel npozpamme)

1. AHanuTunyeckne Bechl

2. CylwumnbHbIR WkKadg

3. MasoBbii xpomaTorpad «Chrom-4» ¢ geTekTopom No TEMMONPOBOAHOCTH

4. lasoBbIn xpomaTorpad «Kpnctann-2000M» ¢ 334, MO n TUL

5. >KngkoctHbin xpomaTorpad «Shimadzu LC-20» co cnekrpohoTOMETPUYECKMM AETEKTOPOM




19. ®oHA OLEHOYHbIX CPEeacTB:

19.1. MNepeyeHb KOMNETEHLUIN C yKazaHueM 3TanoB OpMUPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus
Koa v cogepxaHue MnaHnpyemble pesynbTaTtbl 00y4eHus OTanbl
KOoMMeTeHummn (Mnm (nokazaTenu OOCTUXeHUs 3a4aHHOro dopmmnpoBaHuns POC*
ee yacTn) YPOBHSI OCBOEHMSI KOMMETEHLMN KoMneTeHunu (cpeacTtea
nocpeacTsoM HOPMUPOBAHNS 3HAHUN, (pasgensbl (Tembl) OLEeHMBaHWS)
YMEHWU, HaBbIKOB) ONCUUNNWHBI UNn
MOAYynsa N Ux
HaMMeHOBaHUe)
MK-1, 3HaTb: TeopeTmyeckme OCHOBbl MeToaoB | Pasgensbl 1-3. KoHTponbHas
xpomarorpaduu TeopeTtunyeckue paboTa
OCHOBBI
yMeTb: BbIOupaTb MeTopA, yCnosus XpomaTorpaduu.
XpomarorpagmpoBaHu1s BeLEeCTBa B [lasoBas
COOTBETCTBMU C NOCTaBNEHHOW nepen XpomaTorpadwms.
HUMK npobnemoMn, paspaboTaTtb cxemy YKngkoctHas
aHanusa, npakTu4eckn NpoBeCTM ero n XpomaTorpadums.
WHTEpPNpeTUpoBaTh NOMyYeHHbIE
pesynbTarhbl
BnageTb (MmeTb Hasbik(K)): Bnagenue
HaBblkaMW XMMMWYECKOTO 3KCMEPUMEHTA,
OCHOBHbIMW CUHTETMYECKUMU "
aHanuMTU4YeCcKuMM MeTogamu MosydYeHns
M unccrnefoBaHNs XMMWYECKUX BeLLECTB
M peakummn
MK-3 3HaTb: OCHOBBbI ncnonb3oBaHusa | Pasgen 1. Pedepat
Xpomarorpadumyeckoro o6opyaoBaHus; TeopeTtnyeckue
OCHOBBI
XxpomaTorpadum.
yMeTb: NpaKTUYECKN NPOBECTH Pasgen 2. MasoBas
XpomaTtorpadmyeckuii aHanms u Xpomarorpadus.
WHTEepPNpeTUpoBaTh NOMyYeHHbIE YKngkoctHas
pes3ynbTarhbl; XpomaTorpagums.
BnageTb (MMeTb HaBblK(K)): BNageHne Pasgen 3. MasoBas
6a30BbIMW HaBbIKaMX UCNOb30BaHNS XpomaTorpadums.
COBpeMeHHOW annapaTypbl nNpu >KuakocTtHas
npoBedEeHUN Hay4YHblX UccneaoBaHun Xxpomarorpadus.
lNMpomexyTo4yHas aTrecTauus KM

Mopsiaok OLEeHKM ocBOeHMS obyyatowmmmncs y4ebHoro MaTepurana onpeaensieTcs
coep)xaHMeM crneayoLwmx pasaenoB AUCLUMNNHBIL:

HanmeHoBaHue MugukaTop(bl
I'II\;QI'I pasgena QUCUUNIvHbI K?_?&';?;?” p,cﬂ:mmeﬁéﬂ) OueHouHble cpeacTBa
(mogyns) KOMMNEeTEeHL MM
Pasgenbl 1-3.
TeopeTnyeckme OCHOBBI
xpomarorpadun. AK-1.1
1. | MasoBas MK-1 I'IK-1.2 KoHTponbHas paboTta
xpomarorpadus. '
YKugkocTtHas
Xxpomarorpadus.
Pasgen 1.
2. | TeopeTnueckne oCHOBBI MK-3 I‘nlllé—glz
Xpomarorpadgun. ' Pedepat
3 Paspen 2. a3oBas MK-3 MK-3.1
" | xpomatorpadus. MNK-3.2
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HanmeHoBaHue

UHamnkaTop(bl)

N | paspena ancuunnumibi K?_l“l’/'l';‘(a;;a"' AOCTVXEHNS Ouerourbie cpeAcTsa
(mogyns) KoMneTeHuummn

*KuakocTtHas
XpomaTtorpagusi.
Paspen 3. [a3oBas

4 xpomatorpacdus. MK-3 MK-3.1

* | 2KngkoctHas MK-3.2

xpomarorpadus.

M POMEXYTOYHaA aTtrecTtaumnd

dopma KOHTPONs — 3a4eT C OLIEHKOM

lMepeyeHb BOMPOCOB

XpomaTorpadudecknin Mmetod, ero
CYLHOCTb U peluaemMble 3agayu.

NcTopusa oTKpbITUS
XpomMaTtorpaduyeckoro Metoaa u ero
passuTue.

Knaccudpukaums
Xpomartorpauyecknx MeToaoB.

ApcopbunoHHas n
pacnpeaenuTenbHasa xpoMmaTtorpadusi.

YpaBHeHue AMHaMukn copoumn.

Teopusa PpoHTanNbHOM AMHAMUKN
copbumm ogHOro BeLlecTsa.

OrneHTHas AMHaMmuka copoumm
OfHOro BellecTBa.

YpaBHeHue aBuxeHns hpoHTa
KOMMOHEHTa B NIMHENHON
XpomaTtorpadun.

OcHoBHble NapameTpbl,
XapakTepuaytoLme aBUKeHNe
BeLLeCcTBa B KOMOHKe C cOpbeHTOM.
OCHOBHbIE TEPMWHbI 1 ONPEeAEeNneHuns.

MapameTpbl yaepXxuBaHus B
XpomaTorpaduu.

XapakrtepucTuka aypeKkTMBHOCTH
XpomaTorpadn4eckon CUCTeEMBbI
(kOrIOHKM)

KuHeTudeckaa teopust
XpomaTtorpadum

OCHOBHbIE KpUTEPMM ONTUMU3ALMN B
XpomaTorpaduu.

O DHEKTUBHOCTL N CENEKTUBHOCTb
XpomaTtorpadm4ecKkon CUCTEMBI.

Kputepun pasgeneHnsa n nx ceBsasb C
3P PEKTMBHOCTBIO U CENMEKTUBHOCTDLIO.

"a3oBas xpomartorpadus.
Annapartypa.

"a3oBble xpomaTorpadbl U Ux
xapaktepuctuka. lNoaswxHasg dasa,
ee porb B aHanuae. PasgenutenbHble
KOMOHKW: Hacago4Hble, KanunnsapHbIe.
Cuncrema BBOoga nNpobbl. TexHuka
BBOAA ra3000pasHbIX, XUAKUX U
TBepAbIX Npoo.
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Ne HaumeHoBaHwue
n/n | Pasnena ancumnimHbl
(Moayns)

MHankatop(bl)
AOCTUXEHUA OueHouHble cpeacTBa

KoMneTeHunn

KomneTeH
uusi(v)

[eTekTopbl B razoBon
XpomaTorpaduun. XapakTepucTmku
JeTekropa

MoHuanpytoLime n HemoHnsmpyoLmne
OEeTEeKTopbl.

KayecTBeHHbIV aHanns B ra3oBon
XpomaTorpadguu.

MeToAb!l KONMMYECTBEHHOMO aHanu3a B
XpomaTtorpadumn.

KonnyecTBeHHbIN aHanu3 B razoBom
XpomaTorpadguu.

Ma3oBasi agcopbumoHHas
XpomaTtorpadus.

20 TunoBble OLEHOYHbLIe cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl OueHUBaHUSA

20.1 TeKywWwMW KOHTPOSb yCreBaeMocTun
KoHTponb ycnesBaemMocTu No ANCUUNITMHE OCYLLECTBIIAETCS C NOMOLLBIO CrieayHoLMX OLEeHOYHbIX
cpeacTs:
JlabopamopHsbie pabombi

(HaumeHo8aHUe OUeHOYHO20 cpedcmea meKyweao KOHMPOoIs ycrnesaemMocmu)
BbinonHeHne nabopaTtopHbix paboT € MCNONb30BaHNEM METOONYECKUX YKa3aHWUN.

TpeboBaHUA K BbINONMHEHMIO 3a4aHUI: CTYAEHT AOSKEH BbINOMHUTL NepedeHb paboT m
NpeAcTaBUTb OTYET O BbINOSIHEHWUM C YKa3aHMEM YMEHUIN U HaBbIKOB, NPMOBpeTeHHbIX B Xoge paboThbl.
YpoBeHb
KpnTepum oueHnBaHnsa KoMmneTeHuunin cchopmmpoBaH LLikana oueHokK

HOCTHU
KOMMeTeHUun
lNoniHoe coomeemcmeue omyema colOepxkaHuro, yensam u 3adavyam | [108bilWeHHbIU 3aumeHo
nabopamopHol  pabomal. lMpodemMoHCcmMpuposaHoO  3HaHUe YpPOBEHb
memodog xpomamoepachuu, yMeHUe Ces3bi8amb Meopuo ¢
npakmukod, enadeHue MOHSIMUUHbBIM annapamom
Xpomamoezpacghuu
Obyvarwwutica e nonHol Mepe enadeem  MOHAMUUHBLIM
annapamomM  xpomamoezpaghuu  (meopemuyeckumMu  OcHo8aMu
QucyunnuHkl), criocobeH NMpPUMeHsIMb meopemudyeckue 3HaHus Onsi
peweHus1 npakmu4yeckux 3adady e obsacmu aHanu3a u U3y4YeHusi
pU3UKO-XUMUYECKUX c80olCME C UCronb308aHUeM Memodos
Xpomamozpaguu
Hecoomeemcmeue omyema codepxaHuto, uesnsm U 3adayam | [1o8bileHHbIU He 3aumeHo
nabopamopHol  pabomel. He npodeMoHCmMpupogaHo 3HaHUe YPOBEHb
memodo8 xpomamoepaguu, yMeHuUe C853bigamb MEOPUD C
npakmukod, ernadeHue MOHSIMUUHbBIM annapamom
Xpomamoezpacghuu
Obyvarowutica  He eradeem  OHAMUUHbLIM  annapamom
Xpomamozpaghuu (meopemudeckuMU OcHogamu OUCUUIIUHbI), He
criocobeH MPUMEeHsIMb meopemudYeckue 3HaHusl Ornsl peuleHus
npakmuyeckux 3ada4y 8 obracmu aHanu3a u u3y4YyeHus (bU3UKO-
XUMUYECKUX ceolicms c UCrosib308aHUEM memodos
Xpomamozpaghuu

KonmpornbHas paboma
MNucbMeHHas KOHTponbHas paboTa Mo OLEHKU TeOPeTUYECKMX 3HaHWU No pasgenamM QUCLUNIHDI
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YpoBeHb
Kputepun oueHMBaHNs koMneTeHLN cchopmumpoBaH Llkana oueHok
HOCTHU
KOMMEeTEeHUUn
lpodemoHcmpuposaHo 3HaHuUe Memodos xpomamozpadghuu, | [losbilweHHbIl 3aumeHo
eriadeHue NoHSMUUHbLIM arnapamom xpomMamoezpaguu YpO8€EHb
Obyuvarowutica e nonHod Mmepe enadeem  MOHAMUUHBIM
annapamomMm  xpomamoepachuu  (meopemuyeckumu  OCHogamu
OucyurnuHbl)
He npodemoHcmpuposaHo 3HaHue Memodos xpomamozpachuu, | [oebiweHHbI He 3aymeHo
omcymcmeue HaebIKo8 eriadeHuss MOHAMUUHBIM — arnnapanmom yPOBEHb
Xpomamozpacghuu.
Obyuvarowutica He  enadeem  MOHAMUUHbLIM  arnapamom
Xxpomamozpaghuu (meopemuyecKkumMu 0CHO8amu OUCUUIIIUHBI).

MNMepe4veHb 3apaHun ANA KOHTPOINbHbLIX paboT

Tema 1-3

BapumaHTt 1

3apanHne 1 OnpepeneHue xpomaTorpadumm no IUPAC.

3apanve 2 Onpegenenne xpoMaTorpamMmMbl.

3apanve 3 Knaccudmkauma xpomaTtorpadmyecknx MeTogoB no cnocobam nposeneHus
XpomaTorpaduyeckoro npouecca

3apaHwve 4 AgcopbunoHHasa xpomaTorpadus

3apaHne 5 VMloHooOMeHHast xpomaTtorpadumsi

3apaHve 6 AdpdurHHaa xpomatorpadus

3apanwve 7 AgcopbunoHHo-KkoMnnekcoobpasoBaTernbHas xpomatorpadus

3apaHve 8 XapaKkTepucTuka BbITECHUTENBHOWM XpoMmaTtorpadum

3apganue 9 Tunbl n3oTepm agcopbuunu.

3apanune 10 XapaktepucTtuka nsotepmsl Il n IV Trna

BapwmaHT 2.

3apaHne 1 OgHo n3 onpegenexHnin xpomaTtorpadum

3apanwve 2 Knaccudmkaums xpomatorpadmyeckux MeTo40B N0 TEXHVKE BbIMOMTHEHWS
3apaHve 3 Knaccudmkaums xpomaTtorpacpmyecknx MeTo40B Mo MexaHu3my copounm
3apaHwve 4 PacnpegenutenbHas xpomartorpadus.

3apaHvne 5 JkckN3MoHHas xpomartorpadus.

3apaHne 6 OcagoyvHas xpomartorpadums.

3apaHue 7 XapaktepucTuka poHTanbHON XpomaTorpacum

3apaHue 8 XapaktepucTuka antoeHTHON XpomaTorpadum

3apaHue 9 Xapaktepuctuka nsotepmsl Il n vV tuna

3apaHuve 10 MapameTpbl yaepxuBaHus B XxpoMaTtorpadguu.

BapwuaHT 3

3apaHne 1 OcHoBHble 13 (haKkTOpbl, BAINSIOWNX Ha BeNMYnHY H (knHeTudeckas Teopus xpomatorpadum)
3apaHue 2 xapaktepucTuka Buxpeson anddysmm

3apaHne 3 pacuyet BOTT gnsa Bknaga Buxpeson anddysmu

3apanwve 4 pacyeT BOTT aonga Bknaga npogonbHon auddysum B Mo

3apaHve 5 onpegenexve koadduumeHTa A B ypaBHeHun BaH-[eemtepa

3apaHuve 6 onpegeneHne koagpuumneHta C B ypaBsHeHun BaH-[leemTepa

BapwuaHrT 4.

3apaHue 1 YpaBHeHue Ban-[leemtepa

3apaHuve 2 xapakTepucTuka npoaoribHon Andgysnu

3apaHuve 3 pacyet BOTT ansg Bknaga BuxpeBon Auddy3un npyu Manblx pasMmepax 4yacTtuu, U ManbiX
CKOPOCTAX NOABWXHOM hasbl

3apanwve 4 pacyet BOTT aond Bknaga npogonbHon auddysumn B HO

3apaHve 5 onpegenenne koaddpuumneHTa B B ypaBHeHnn BaH-[JeemTepa

3apaHuve 6 onpegenexHune ontumManbHon ckopoctu MNP ¢ ncnone3oBaHmem ypaBHeHus Ban-[eemtepa

B AP M AHT O .
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3apaHuve 1 lMocTaHoBKa 3agayn gMHaMuKu copbuum

3apaHue 2 Teopema Maycca-Octporpanckoro

3apaHve 3 YpaBHeHue guHamukm copbuum ¢ ydetom audppysnm n KOHBEKL M.

3apaHve 4 YpaBHeHUe HeENpPepbIBHOCTM C yHETOM NMMHEMHOCTM U30TEpPMbI copbLinm

3apaHve 5 HavanbHble 1 rpaHUYHbIe YCMOBUSA ANs BapuaHTa hpoHTanbHOM xpomaTorpadum
3apaHve 6 BblpaxkeHue 3akoHa Buke

3apaHve 7 koadpuumeHTbl Bukke npu BeINYKION n3otepme

2= T o1 = 1 G
3agaHve 1 BblpaxeHue 3aKoHa COXpaHEeHUs1 Maccehbl
3apaHwue 2 ycrnoBue CTauMOHapHOro COCTOSHUSA CUCTEMBI, CTOKA MacChbl, MICTOYHMKA Maccehbl
3apaHve 3 3anuck BblipaxeHUs 3PeKTUBHBIX KO3 DULNEHTOB AN ADY3UN U 3PPEKTUBHON CKOPOCTMU
3apaHve 4 HavanbHbIe U rPaHUYHbIE YCIOBUSA ANS BapyMaHTa SMeHTHON XxpomaTorpadum
3apaHve 5 koadhdumumeHTbl Bukke npyu nuHerHom nsotepme
3apaHue 6 koadhduumneHTbl Bukke npu BOrHyTonm nsotepme
3apaHve 7 acMMNTOTUYECKOE peLleHne YypaBHEHNST ANHaMUKM copbummn Ans BapuaHTa anteHTHON
Xpomarorpadum

BapwmaHT 7.

3agaHue 1 onpegeneHne CenekTUBHOCTU

3agaHue 2 pacyeT CenekTMBHOCTM C Y4eTOM pasfnyHbiX M3NKO-XMMUYECKMX NapamMeTpoB

3agaHue 3 dakTopbl, BNUSIOLLME HA OTHOCMTENbHOE yaepXKnBaHue n koapduumeHT pacnpeaeneHns

3apaHuve 4 KoahurumeHT cenekTMBHOCTU Kak TepMOAgMHaMMyeckasi BenmumHa

3apaHne 5 ®akTopsbl, obycnaBnvBalLue ylumpeHme XxpomMmatorpadonyeckmnx 30H

3apaHve 6 Popmyna pacyeTa CENeKTUBHOCTU

3apaHve 7 apPeKTUBHOCTb N pa3peLleHmne: BbIpaXXeHne C y4eTOM BpeMeHun yaepxusaHus n UTT

3apaHve 8 ah(PeKTUBHOCTb N pa3peLleHmne: BbIpaXKeHNE C y4eTOM KoadpduLmneHTa eMKocTu u
CeneKTUBHOCTU

3agaHue 9 BrninsHve cenekTMBHOCTM Ha BEMUYMHY paspeLleHuns

BapwmaHrT 8.

3aparve 1 BnvsHue ko3ahrLUMEHTOB EMKOCTM Ha BENUYMHY pa3peLLeHms

3apanwve 2 Npadmyeckoe onpegenexHre onTumMarnbHbIX 3Ha4EHUN KO3 PULNEHTOB EMKOCTHU
3agaHune 3 lNnkoBasi eMKOCTb

3apaHwue 4 Tvnbl kKnaccudukauun getektopos B X

3apaHve 5 npuHuunuanesHasa cxema X

3apaHwue 6 rasbl-Hocutenu B X

3apaHwve 7 cuctembl BBoAa npob B X

3apaHve 8 XpomaTorpaduyeckmne KONOHKM

3apaHwue 9 TexHuka BBoda npob B kanunnspHon X

BapwmaHT 9.

3aparHne 1 Cuctema BBoAa npobbl.

3apaHue 2 TexHuka BBoAa ra3oobpasHbIX, XUOKUX 1 TBepabix Npob.
3apaHue 3 lNoaBwxHas asa, ee ponb B aHanuae.

3apaHuve 4 PasgenurenbHble KONOHKW: HacafdouyHble, KanunnsapHble.
3apaHuve 5 [leTeKkTopbl, UX XapakTePUCTUKN: CENEKTUBHOCTb.
3apaHuve 6 [leTeKkTophbl, UX XapakTePUCTUKIN: YyBCTBUTENbHOCTD.
3apaHve 7 [leTeKkTopbl, UX XapakTePUCTUKK: LYM AeTeKTopa.
3agaHve 8 HWKHUIM Npeaen AeTEKTUPOBaHMS.

3apgaHne 9 NMHENHOCTb OTKIMKA.

BapwmaHnT 10.

3apaHue 1 KauyecTBeHHbIV aHanu3 B ra3oBow xpomMmaTtorpadguu..

3apaHue 2 igeHTudmrkaums KOMNOHEHTOB CMECH MO XapaKTepUCTUKaM yaepXUBaHus.
3apaHne 3 OTHoCUTENBHOE yAEPKMBAHME U MHOEKCHI YAEPXKUBaHUSA

3apaHue 4 KonnyecTBeHHbIN aHanm3 B ra3oBoi Xxpomartorpaduu.

3apaHve 5 KonnyecTBeHHas oLeHKa XpoMaTorpaMm Mo BbICOTE U Nowanun NmkoBs.

3apgaruve 6 OueHka nnoLaam nuka KOMMOHEHTA, COAEepP KaLLerocsi B CreAoBON KOHLEHTpauuu.
3apaHve 7 MeTog abcontoTHOM KannbpoBkuy,

3apaHve 8 MeToq BHYTPEHHEro cTaHaapTa,

3apaHve 9 MeTog Hopmanuaauum.
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20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaums No AUCUMNINHE OCYLLECTBNSETCS C MOMOLLBIO CReayoLLmX
OLIEHOYHbIX CPEACTB:

Pegbepam, CoobueHue/doknad/npeseHmayus

HanucaHnue pedepaTa n nogrotoBka coobLueHus/npeseHTaunm no COBPEMEHHbIM MeTo4aM
Xpomartorpadumm n KanunnapHoro anekTpodopesa.

lNepeyeHb mem peghepamos
OKCKIMIO3MOHHas xpomatorpadus (MonekynsapHo-cMToBas Unu renb-npoHvKaroLwas xpomaTtorpadus).
MoHOo3KCKNI03NOHHasA pacnpeaenuTenbHas xpomartorpadusi.
NoHoobmeHHast xpomaTorpacdms.
MoHHasa xpomaTtorpadus.
MoH-napHasa xpomaTtorpadus.
lMnockocTHaa xpomaTorpadus.
ToHkocnonHaga xpomaTorpadus.
MeToabl nonykonuyecTBeHHON 06paboTkM XpomaTorpamm.
KomnbloTepHble nporpammbl. BugeogeHcmutomeTp.
JNlurangoobmeHHast xpomaTtorpadmsi.
AddpurHHaga xpomaTorpadus.
Ceepxkputnyeckas dpnongHasa xpomatorpadus.
OnekTpoxpomaTorpadusi.
onekTpodopes.
MbpungHble MeToabl aHanM3a B xpomaTtorpadun.
XugkoctHas xpomaTo-macc-cnektpometpusa  (KX-MC, LC-MS), xumgkocTHas xpomaTtorpadus
NMHpakpacHoe getekTupoBaHme ¢ Pypbe npeobpasopaHnem PKX-OIMNMNK, LC-FTIR).

Ana oueHuBaHUA pe3ynbTaToB OOy4YeHUs Ha aSK3ameHe/3adyeTe WCMonb3ylTcsa creaylolime

nokasarenu (13 20.1 n 20.2):

1) 3HaHMe y4yebHOro maTepuana W BriageHWe MNOHATUAHBIM annapaToM METOAOB ra3oBOM U

XNOKOCTHOM XpoMaTorpadumn 1 KanumnnsapHoOro anekrpodgopesa;
2) yMeHue CBA3bIBaTb TEOPUIO C NMPaKTUKOM;
3) yMeHue nnncTpupoBaTtb OTBET NpuMepamn, hakTamun, AaHHbIMU Hay4YHbIX UCCNEeAoBaHUN;

4) YMEeHUe nNpuMeHATb ra3oByro, XUOAKOCTHYHO xpOMaTorpacbvno n KaI'II/IJ'IJ'IFIprIIZ aneKTpod)opea B

aHalnun3e pas3nn4yHbIX OOBEKTOB;

5) BnageHue cnocobamu oOueHKM XpomaTtorpadumyeckon 3PEPEKTUBHOCTU XpoMaTorpauyeckmx

CUCTEM;

BrMageHue MOHATUMHBLIM annapaToM [OaHHOM 06nacTu Hayku (TeopeTM4eckMMuM OCHOBaMu
AVCLMNIWHBI), CMOCOGHOCTL WIMCTPMPOBaTbL OTBET NpuMepamu, akTamu, AaHHbIMU HayYHbIX
nccnenoBaHuiA, NPUMEHSITb TeopeTMYeckne 3HaHWUA ONs pPelleHust NpakTUYeckux 3ajady aHanusa

06BLEKTOB C UCMNOMb30BaHNEM ra3oBoW XpomaTtorpaduu.

[na oueHnBaHuA pesynbTtaTtoB obydeHMs Ha 3K3ameHe (3aveTe C OLUEHKOW) ucnonb3yertcs 4-

OannbHas wana: «OTANYHOY, «XopoLwo», «kyaoBneTBopuUTeribHO», «kHeyaoBETBOPUTESIbHOY.

CooTHowweHne nokasaTenemn, KpMTepMEB U LKasbl OLEHMBaHUA pe3ynbTaToB 0byyeHus.

YpoBeHb
KpuTepum oueHnBaHnsa KomneTeHuunin cchopmmpoBaH LLikana oueHoK
HOCTMU
KOMMeTeHLUun
lMlonHoe  coomeemcmeue omeema  obyyaruje2ocssi  8CeM lNoebiweHH Ominuy4Ho
rnepeyucneHHbiM  KpumepusiM.  [lpodeMOoHCmpupo8aHo 3HaHuUe bl
mMemo0oe 2a3080U xpomMamoepaghuu, yMeHUe C8s13bi8amb MeopUio YpO8€EHb
c npakmukod, enadeHue MOHAMUUHbIM arnapamom
Xpomamoezpacghuu

Obyvarwutica e nonHod Mepe enadeem  MOHAMUUHBLIM
annapamomMm  xpomamoezpachuu  (meopemuyecKuMu  OCHO8aMUu
ducyunnuHkl), cnocobeH unICMpUposams omeem rnpumMmepamu,
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akmamu, OaHHbIMU  Hay4HbIX  uccriedosaHull, NPUMEHSIMb
meopemuyeckue 3HaHUsl O7isi pelWeHUsl NpakmuyYyeckux 3aday e
obnacmu aHanu3a U U3y4eHusl (bU3UKO-XUMUYeCKUX ceolicms ¢
ucronb3oeaHuemM Memodoe8 xpomamoepaghuu

Omeem Ha  KOHMPOMbHO-USMEPUMESbHbIU — Mamepuan He ba3zoenlli Xopouwo
coomeemcmeyem OOHOMY (08ym) u3 repeyvyucneHHbIX YpO8€EHb

rnokasamernedu, HO oby4darowulcss 0aem npasusibHble 0mMeembl Ha

0ornosiHUMesibHbIe 80rPOCHI. HedocmamouHo

PodeMOHCMPUPOBaHO 3HaHUe Memo0o8 2a3080U U XUOKOCMHOU
xpomamoepacpuu, erradeHue MOHAMUUHbIM annapamom 2a3080U U
JKUOKOCmHOU XxpoMamoepadbuu, uniu codepxxamcsi omaoesibHble
rpobesibl 8 yMEHUU C853bi8amb MEOPUI0 C MPaKmMuKou.
Obyvarowulics enadeem MOHAMULHBIM annapamom 2a3oeol U
JXXUuGKocmHoU  xpomamoepauu (meopemuyeckumu OocHosamu
QucyunnuHel), donyckaem oOwubKU Opu  UMICMPUPOBaHUU
omeema npumepamu, gpakmamu, OaHHbIMU Hay4HbIX
uccnedosaHudi;

unu donyckaem owubKu npu UnICMpuUpoB8aHuUu 803MOXHOcmeu
pUMeHeHUs1 2a3080U U XUOKOCMHOU xpomMamozpachuu 8 aHasnuse
pasnu4yHbIX 06bEKMO8;

unu  dorlyckaem owubKu [pu OuyeHKe Xxpomamozpaguyeckol
aghghekmusHoCcmMuU xpomamozpaghu4deckux cucmem.

Omeem Ha  KOHMPOJIbHO-U3MEPUMEsbHbIU ~ Mamepuarn  He lMopoezosbiti Ydoenemeopu-
coomeemcmsayem obbiM  08ymM(mpem) U3  NepeyquC/IeHHbIX ypO8EHb mesibHO
rnokazamenet, obyyvarowulcs Oaem HeMosHbIe omeembl Ha
doronHUmMernbHble 80MpPOoChkl. [JeMoHCcmpupyem JyacmuyHble 3HaHUSI
annapama mMemodo8 2a3080l xpomamozpachbuu, unu He ymeem
unmrecmpupogams  omeem ripumepamu, ¢hakmamu, OaHHbIMU
Hay4HbIx uccriedosaHull;

unu umeem He rosiHoe npedcmassieHue MPUMeHeHUs1 2a3oeol U
JKUGKOCcmHoOU xpomamozpachuu 8 aHanuse pasuyHbix 06beKkmos,

donyckaem cyuw,ecmeeHHble owubku npu OUeHKe
Xpomamoezpaghudeckol aghghekmusHocmu xpomamozpagpuydecKux
cucmem.

Obyyvarowutics enadeem 4Yacmu4yHO meopemuyecKkumMu OCHO8aMu
oucyurnuHsbl, gpasmeHmapHo criocobeH oueHusams
Xpomamoezpaghudeckol aghghekmusHocmu XxpomamozpaghuyHecKux
cucmewm;

Obyuvarowulica He yMeem M[puMeHsimb Xpomamozpachuro 8
aHanuse pasnuyHbix obbekmos. He ymeem unnrocmpupogames
omeem rpumepamu, hakmamu, OaHHbIMU Hay4YHbIX uccredosaHud.
Omeem Ha  KOHMPOMIbHO-U3MePUMeNbHbIU — Mamepuan  He - Heydoenemsopu-
coomgemcmeayem 0bbiM mpem(demsbipem) U3 nepeyucIeHHbIX meJsibHO
nokazamenet. O6yvarowulics OeMOHCMpupyem OmpbI8OYHbIE,
pacmeHmapHbie 3HaHusi, 0Oonyckaem 2pybbie owubKu 80
enadeHUU MOHAMUUHbLIM annapamom OaHHOU obnacmu HayKku
(meopemuyeckumu  ocHoeamu  OucyuriuHbl), He crnocobeH
unmlocmpuposames  omeem  fipuMmepamu, akmamu, OaHHbIMU
Hay4HbIX uccriedosaHull, He yMmeem MPUMEHSMb meopemu4yecKkue
3HaHus Ol peweHus npakmuyeckux 3aday aHanu3a obbekmos ¢
ucnosb308aHuUeM 2a3080l xpomamozpaghuul.

TunoBble KOHTPOSMbHbIE 3a4aHUA UMW UHble MaTepuanbl, Heo6xoAuMble ANA OUEHKU 3HaHUW,
YMEHWHN, HaBbLIKOB U (MNX) onbiTa AEATENbHOCTU, XapakTrepusylwmue 3Tanbl popmMmuMpoBaHuA
KOMMeTeHLUUn B npoLecce 0CBOEHUA obpa3oBaTeNnlbHOMN NporpaMmmbl

MNepeyeHb BONPOCOB K 3a4eTy:

Ne TekcT Bonpoca
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1. XpomaTorpadn4ecknin MeTof, ero CyLHOCTb U pellaemMble 3aga4u.

2. McTopus OTKpbITUA XpomaTorpagpuieckoro Mmetoga n ero passutme.

3. Knaccudpukaums xpomatorpadonyecknx MeTogos.

4. AacopbunoHHas n pacnpegenutenbHas xpomartorpadus.

5. YpaBHeHne AMHaMNKN copoLmn.

6. Teopust hpoHTaNbHOM AMHAMUKK copbunmn 0gHOro BeLecTBa.

7. OneHTHasa gMHaMmuka copbumm OgHOro BellecTBa.

8. YpaBHeHNE ABMXKEHUS OPOHTAa KOMMOHEHTA B JIMHEMHOW XpomaTtorpadguu.

9. OCHOBHble NapameTpbl, XapaKTepU3yLLne ABMKEHME BELECTBA B KONTOHKE C COPOEHTOM.
OcCHOBHbIE TEPMUHBI N onpeaeneHns.

10. [MapameTpbl yaepxmBaHusi B XxpoMaTtorpadun.

11. XapakrtepucTunka adpeKTMBHOCTM XpomaTorpaddn4eckom CUCTEMbI (KOJTOHKN)

12. KuHeTu4eckaga Teopust xpomaTtorpadum

13. OCHOBHbIE KpUTEPUKX ONTUMU3ALMM B XpomaTorpadgun.

14. O PEKTUBHOCTb U CENEKTUBHOCTL XpOMaTorpacmnyeckon CUCTEMbI.

15. Kputepun pasgeneHna n nx ceasb C aPHPEKTUBHOCTBIO U CENEKTUBHOCTBIO.

16. ["azoBasi xpomartorpadusa. Annapartypa.

17. "a3oBLle xpomaTorpadbl U UX xapaktepucTtuka. lNogswxHaa asa, ee ponb B aHanmse.
PaspenutenbHble KONMOHKK: HacagouHble, kanunnspHbele. Cuctema Beoga nNpobbl. TexHuka
BBOAA rasoobpasHbIX, XXNUOKUX 1 TBepablX Npoo.

18. [eTekTopbl B ra3oBon Xxpomatorpadgpun. XapaktepucTukm getekropa

19. MoHunsmpytoLwmne n HEMOHN3NPYOLNE OETEKTOPLI.

20. KavecTtBeHHbIV aHanns3 B ra3oBon xpomarorpagum.

21. MeToabl KONMYECTBEHHOIO aHannaa B Xxpomartorpadguu.

22. KonnyecTBeHHbI aHanM3 B ra3oBon xpomaTorpaduu.

23. "a3oBas agcopbumoHHasa xpomartorpadusi.

MeToauyeckne matepuansl, onpeaensiowme npoueaypbl OLeHUBaHUS 3HaHUWA, YMEHUN, HaBbIKOB
u (Mnu) onbiTa AeATEeNIbHOCTU, XapakTepuyrLmx aTanbl GopMUpPoBaHUA KOMMETEeHL U

OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapakTepusyoulas aTanbl POPMUPOBaAHUA KOMMNETEHLMN B
pamMKax Usy4yeHus ANCUMNITMHBbI OCYLLLECTBNAETCA B XO4e TeKyLLen U MPOMEXyTOUYHOW aTTecTauun.

Tekywan aTtrectaumss NpOBOAUTCA B COOTBETCTBUM C [lonoxeHuem o Tekywen arrectauum
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro - rocygapCTBEHHOMO
yHuBepcuteTa. Tekywas aTrectaumss npoBoAUTCa B dopme(ax) mucbMeHHbix pabom (KOHMPOJbHbIE,
nabopamopHble pabomsi)

. Kputepumn oueHnBaHus npueeneHhb! Boille.

lMpomexyToyHas aTTecTaums NPOBOAUTCA B COOTBETCTBUM C [1OMNOXEeHMEM O MNPOMEXYTOYHON
aTTecTaumm obyyarLmxcsa no nporpamMmmam BbicLLero obpasoBaHus.

KoHTpOonbHO-u3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOM aTTecTauum BKMAYaKT B cebs
TeopeTMyeckMe BOMPOCbl, MO3BOMAKLWME  OLEHUTb  YPOBEHb  MOMYYEHHbIX  3HAHUA  U/munu
npakTuyeckoe(ne) saagaHme(s), no3sonsoLiee(me) oueHnTb cTeneHb CHOPMUPOBAHHOCTU YMEHUIA N(UNN)
HaBbIKOB, U(MIK) OMbIT AEATENbHOCTH.

Mpn oueHnBaHUM UCMONb3YTCA KONMMYECTBEHHbIE LUKarnbl OLEHOK. Kputepumn oueHMBaHuA npuBeneHsi
BbILLIE.

20.3 KoHTponb ocBoeHus MK

KoHTponb ocsoeHus MK-1

MepeyeHb 3agaHun Ansg npoBepkn chopMMUPOBAHHOCTU KOMMETEHLUM:
1) TecToBbIE 3a4aHUs:
1. Kakon napameTp £BMseTCA Ka4yeCTBEHHOW XapaKTepuCTUKOM XpomaTtorpaduyeckoro
yaoepXxmsaHna?
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a. Yucno TeopeTnyeckmx Tapenok.

b. Bpems oT MOMeHTa BBoAa NpoObl 4O MaKCMMyMa Ha XxpomaTtorpadunyeckom
nuke.

c. OTHoweHne BpeMeHu npebbiBaHNS KOMMOHEHTa B CTALWMOHAPHOW U MOABMXXHOM
drazax.

2. Kakon napameTp xapakTepuayeT CTeneHb pasfeneHns BeLLEeCTB B XpomaTorpagoumn?
a. KoadpdmumeHT eMKoCTM.
b. PaspelueHue.
c. KoapdumumeHT cenekTMBHOCTH
d. Yucno TeopeTnyeCKMX Tapesiok.

3. Kakoe ypaBHeHMe onucbiBaeT 3aBUCUMOCTb BbICOTbl 3KBMBASIEHTHOW TEOpeTUYECKOn
Tapenku oT CKOPOCTWU NOABUXHOM hasbl
a. YpaBHeHue BaH-[leemTepa;
b. YpasHeHue ["aycca;
C. YpaBHeHue JleHrmiopa;
d. YpaBHeHue LLunnosa.

2) pac4yeTHble 3agayu:

1. XpomaTorpaduyeckui aHanua nectuuuaa gaeT nuk ¢ BpeMeHeM yaepXxusaHus 8,68 MuH
N wunpuHon nuka y ocHoBaHma 0,29 muH. OueHnte N - Yucno TeopeTnyeckmnx Tapernok
(4TT), BoBNeYeHHbIX B pasgeneHune. YuutbiBas AnNuHy KoroHkn 2.0 m paccuuTtante H -
BbicoTy, OkBumBaneHTHyto Teopetuyeckon Tapenke (BI3TT). H 3anuwmte B MM.
(N=14300, H=0.14 mm).

2. Bpemsa yoepxuBaHMa HEKOTOPOro BellecTBa B ra3oBoM xpomartorpadum coctaBnseT 65
C, @ LMpuHa ero nuka y ocHoBaHus — 5,5 c¢. Onpegenute BOTT (B MM), ecnn anuHa
XpomaTtorpaguyHcKon KonoHku cotaendet 3 M. (H=1.34 mm)

3. Ona sTtaHona v MeTaHona B KanWNNApHOW KOMOHKe And rasoBov XxXpomaTorpaduu
nonyymnun epemeHa yaepxusanusa 370 n 385 c. lupuHa nukoB y ocHoBaHusa (W1=16.0,
W2=17.0). Tuk HeygepxumBaemoro kKomnoHeHTa BbixoguT Ha 10.0 c. Bbruucnute
KO3 PMUNEHT CENEKTUBHOCTU 1 pa3speLueHme nmkoB (Rs=0.91, a =1.04).

3) cuTyaumoHHble, NPaKTUKO-OPUEHTUPOBAHHbIE 3a4a4n / MUHU-KENCbI:

1. Kakoun BapuaHT xpomaTtorpadmm OCHOBaAH Ha pa3ferfieHnn BeLWeCcTB 3a CYET pasfvyms B
3MEeKTPOCTaTUYEeCKOM B3aUMOAENCTBMM MOHOB C WMOHOr€HHbIMW rpynnamMu CopOeHTOB.
(MloHoOOOMeHHas xpomaTorpacdums.)

2. Kakon BapuaHT xpomaTtorpadpmm OCHOBaH Ha pasgeneHnunm BewecTB 3a CYeT
cneumnduyeckmx B3aUMOAEWCTBUA  HEKOTOPbIX OMOMOMMYECKM aKTUBHBbIX BELLECTB
(AdpcuHHaa xpomatorpadpus)

3. Kakoun BapuaHT xpomaTorpadum OCHOBaH Ha pasgeneHnn BELWECTB 3a CYET pasfnmyHas
pacTBOPMMOCTb B MNOABMXHOW U HenoABWMXHOW asax (pacnpegenurternibHas
xpomaTtorpacus).

4. Kakum TepMMHOM MOXHO OXapaKkTepu3oBaTb BbICOTY CIi0sl, B Npeaeniax KoToporo Mexay
HenoaBWXHON dha3on (CopbeHToM) 1 NOABMXKHOW hba3on ycTaHaBNMBaETCs paBHOBECUE
copbumm-gecopbumn BellecTea (TeopeTu4ecKas Tapernka)

KoHTponb ocsoeHus MK-3

MepeyeHb 3agaHnin 4na NpoBepkn chopMMPOBaAHHOCTN KOMMNETEHLNN:
1) TecToOBblE 3a4aHus:



2)

3)

4)
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Ana  KonMyecTBEHHOro  aHanuMsa  MeToAOM  XpomaTorpadpum  no  nnowagu
XxpomMartorpauyecknx MUKOB UCNOMb3yT pag  metodoB. Kakon w3 Hux  paet
HaMMEHbLLYIO MOrpeLIHOCTb?

a. BblYUCIIeHMEe nfowaamn ¢ y4eTOM LUMPUHBLI MUKa Ha NOJyBbICOTE;

b. pacyeT nnowaan c y4eToM LUIMPUHBI NUKA Y OCHOBAHUS;

C. Bblpe3aHue nuka n3 BymMaKHOW XpomaTorpamMmmbl, B3BELLUMBAHWE W BblYUCIIEHME

nnowiaam, ucxoas U3 Macchl NUKa u eamHuubl nnowaam (1 cm?) Gymarn.

Kakon ras ncnosnb3dyetca B KadyecTBe NOABWMXHOW dhasbl B ra3oBOW XpomaTtorpadum npum
paboTe C 4eTeKTOPOM MO TEMMONpPOBOgHOCTU

a. Asor;

b. Nenun;

C. Apros;

d. Bopgopog;

pac4yeTHble 3aga4n:

B ogHOM n TOM ke xpomaTtorpadmyeckoM aHanua3e HU3KOMOSEKYNSIPHbIX aMUHOKUCIOT
Bpems yaepXuBaHus n306yTUNOBON KUCNOTbI COCTaBuno
tR (s0)= 5,98 MUH., tR (buty)=7.63 MuH. MépTBoe Bpemsa tm=0.31 muH. Paccumntante
KoadppuumeHT emkocTn kin cenektnsHocTtb a (ki=18,3, a=1.29)

B xpomatorpadpuyeckom aHanuse JIMMOHHOIO coka MUK JIMMOHEHa WMeeT BpeMs
yaepxusaHus tr=8.36 MuH. ¢ wmpuHon y 6asoson nuHum W=0.96 MuH. y-TepneHeH
antovpyeTcs npu tr=9.54 MyH. ¢ wWnpuHon y 6aszoson nuHun W=0.64 mMuH. PaccuutanTte
paspelleHne OBYX MUKOB U ABNSieTCA pasgeneHue nonHeim? (Rs=1.48, paspelueHune
NOJIHbIM He ABNSAETCA).

CUTYyaunOHHbIE, NMPaKTUKO-OPUEHTUPOBAHHbIE 3ada4yn / MUHU-KEWNCBI:

[Mepeyncnute OCHOBHblIE TUMbl Knaccudukauum xpomartorpauyeckux MeTodoB Mo
MexaHu3My yaepxusaHusa seswecTts (1. AacopbumnoHHas, 2) PacnpepenutenbHas, 3)
MOHOOOMeHHasi, 4) adcpuHHaa, 5) IKCKMW3UOHHAA, 6) ocago4vHas, 7)
aacopOLMOHHO-KOMMNIeKcoobpa3oBaTesnbHas).

Mepecbiucute BapuaHThbI XpomaTtorpacum no cnocobam npoBeaeHus
Xpomatorpadguyeckoro npouecca (PpoHTanbHan, BoiTecHUTeNnbHanA, noeHTHanN)

B «kakmx cnydasx B Xxpomatorpadoum npu  KONMYECTBEHHOM aHanu3e YyaobHo
ncnonb3oBaTb MeTOoA BHYTPeHHen Hopmanudauun? (1. Bce BellecTBa anoupyroTcsa us
KOJNIOHKU. 2. YyBCTBUTENbLHOCTb AEeTEeKTopa OAMHaKoBa ANsi BCeX pasaensieMbix
BewecTB). Kakaa dopmyna ucnonb3yetca Afs pacyeTa KONMYEeCTBEHHOro cocTaBa
cmecmn?

[Mepeuncnute ocHoBHble GMOKM rasosoro xpomatorpada (1. Cuctema nopaym rasa-
HocuTtens; 2. Cuctema Beoga npo6. 3. KonoHka. 4. [letektop. 5. Peructpupyrowiee
YCTPOMCTBO.)

TeMbI 3cce:
Kakon napameTp xapaktepusyeT 9(P@eKTUBHOCTbL XpomaTtorpadouyeckon CUCTEMbI
(4yncno TeopeTUYECKMX Tapenok)

B 4em coctouT MeTon BHYTPEHHEro cTaHgapTta npu  KONMYeCcTBEHHOM aHanuse
Xpomartorpaguyecknm meTogom? Hanuwmnte cooTBETCTBYIOLLYO (hopMyny.

(PopmynaCy =k 1-S,/S;c. 100 %. rae r = Me.cr/Mnp, k; = i‘ﬂ )

3apaHnsa pasgena 20.3, a Takke 3agaHus JYMK (obpasoBaTenbHbi  nopTan
«INEKTPOHHbIN yHMBepcuTeT BI'Y» B pasgene «3NeKTPOHHbIE KYypCbl» — « XUMUYECKUI
dakyneteT» — «Kadpegpa aHanutuyeckon xumummn» — «b1.B.6 Xpomatorpagua wu
KanunnspHbIn anekTpodopes» https://edu.vsu.ru/course/view.php?id=2360 )



https://edu.vsu.ru/course/view.php?id=2360

18

PEKOMEHOYTCA K UCNOJIb30OBAHUIO Npu npoBeaeHn OnarHoCTU4eCKnx pa60T C uenbio
OLIEHKN OCTaTOYHbIX 3HAHWUI NO pe3ynbTataM O0CBOEHUA OaHHOW ANCUMNNIIUHDI
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