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1. MACHHOPT ®OHJAA ONEHOYHBIX CPEACTB

1.1. O61acTh NPUMEHEHHA

®onpa oneHouHblx cpeAcTB (POC) — HeoThemieMas dYacTh pabouei
IporpaMmMbl  AUCHUILUIMHBL  «DU3UKO-XMMHYECKHE  METOAbl  HMCCIIEOBAHUSA
BEIIECTBA» U TMpEAHa3HAueH Ui KOHTPOJS U OICHKH O0Opa3oBaTelbHBIX
JOCTHXKEHHUM CTYZI€HTOB, OCBOMBIIUX MMPOTPaMMY JAHCLMILIAHBI.

1.2. Heaun u 3axqa4u (pOHIA OLIEHOYHBIX CPEACTB

Hene ®OC — yCTaHOBUTHL COOTBETCTBHE YPOBHS  IOJTOTOBKHU
oOyuaromerocsi TpeboBanusm OI'OC BO 0OakanaBpuaT 10 HaIpaBJICHUIO
noaroroBku 04.03.01 «Xumus» (MeagunmHckas ¥ (papmarieBTHUeCKass XUMUSA),
YTBEP)KJIEHHBIM TMPHKa30M MUHHCTEPCTBA HAYKH M BBICHIETO OOpa3oBaHUs
Poccuiickoit ®eneparuun ot 17 mromst 2017 . Ne 671 (¢ M3MEHEHHSMH U
JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyennb kommeTeHUUil, GopMHpPyeMbIX B Npoliecce OCBOEHHUSI
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMbI

ITpouecc ocBOeHUs AMCLMILIMHBI HAIIPABJIEH Ha OBJAJCHHUE CIEAYIOLIUMU
KOMITETEHLIUSMHU:

Kox no ®I'OC BO \ NuaukaTop J0CTHKEHUSA

YHUBEpcalIbHbIE

O6menpodeccuoHalbHbIC

OIIK-2 OIIK-2.1
OIIK-2.2

OIIK-2.3
OIIK-2.4

[IpodeccnonanbHbIe

[MK-1 IIK-1.3

[IK-3 TIK-1.4
IIK-1.5

I1K-3.3
[1K-3.4
I1K-3.6

1.4. Dranbl GopMupoBaHUA KOMIIETEHIIMI U CPeACTBAa OLEHUBAHUS
YPOBHS UX ¢OPMHPOBAHHOCTH

KoHTpOJIbHO-01ICHOYHBIE
Komnerenuuu cpeacTBa / cnocoo
OllCHUBAHUSA

Jdranbl GopMuUpoOBaAHUS
KOMIIEeTEeH UM

Tema 1. O6mas xapaktepuctuka u | OIIK-2

Y cTHBIN onrpocC
KJaccuukanus IT1K-1 P




CIIEKTPOCKOIMUYECKUX metonoB | [TK-3
VCCJIEIOBAHHSI.
Tema 2. Atomuble crnektpanbhbie | OITK-2 .
METOMTBI K-1 YerHblit onpoc, padoTta Ha
' K-3 71a060paTOPHBIX
Tema 3. Monexynsapuo- | OIIK-2 V CTHEL of 6
abcopoOumonnbii ananu3z B Y® wu | [1K-1 A5ODATO pO¢, pabota Ha
BHJIMMOM 00JIaCTSAX CIIEKTpa. I1K-3 FaDOPATOPHbIX
Tema 4. NudpakpacHas
OIIK-2 .
CIIEKTPOCKOIHUS. CriekTpocKonus K-1 YcTHbIN onpoc, paboTa Ha
KOMOHMHAIIMOHHOTO paccestus | - o 71a00paTOPHBIX
CBETa.
Tema 5. Cnextpockonus siaepHoro | OITK-2 v . 6
MarHMTHOTO pE30HaHcA. IK-1 CTHBIH OTIPOC, pabota Ha
K-3 J1ab0paTOPHBIX
Tema 6. Crnexrpockornust | OTTK-2 V eTHLL OIboc. habora
ANEKTPOHHOTO napamarautHoro | [TK-1 poc, p Ha
pe30HaHca. I1K-3 71abOpATOPHKIX
OIIK-2
Tekymas arrecranus IK-1 KontponsHas pabota
ITK-3
OIIK-2
[IpomexxyTouHast aTTecTanus IK-1 3ayér
ITK-3
Tema 7.  Dnexrpoxumuueckue | OITK-2 .
METOJTBI AHATH3A K-1 VYerHblil onpoc, padoTa Ha
' K-3 1a00paTOPHBIX
Tewma 8. ToTeuHoMeTpHs. gg_Kl-z VYerHblil onpoc, padoTa Ha
K-3 71a060paTOPHBIX
Tema 9. Bonsramnepomerpuueckue | OITK-2 v . 6
METObI UCCJIEIOBAHHUS. [1K-1 CTHBIM OTIPOC, paboTa Ha
K-3 71a060paTOPHBIX
Tema  10. Kynonomerpus  u | OIIK-2 V eTHEL OIPOC. DAGOT
KYJIOHOMETPUYECKOE TUTPOBAHUE. IK-1 poc, p ama
K-3 71a00paTOPHBIX
Tema 11. Xpomarorpadus. ggﬁ-Z Veraiit onpoc, pabota Ha
K-3 71a00paTOPHBIX
Tema 12. Macc-criekTpoMeTpus. OIIK-2 .
K-1 YcTHbIl onpoc, paboTa Ha
K-3 1a00paTOPHBIX
OIIK-2

Teky1as aTTecTanus

ITK-1

KoHnTtposnbHas pabota




I1K-3

OIIK-2

[IpomexyTouHas aTTecTanus [IK-1 DK3aMeH

I1K-3

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIIETEHIUH

Kon
KOMIIeTeHIUH

IInanupyembie pe3yabTaThl 00y4eHUs1 (IIOKA3ATEIH)

OIIK-2

3Haer: nOpaBuia  TEXHUKH  O€30HACHOCTH,  METO[BI
KaueCTBEHHOIO M  KOJMYECTBEHHOIO aHalIW3a, BKIHOYas
COBPEMEHHBIEC aHAJTUTUYECKNE TEXHUKU,;

Ymeer: NpOBOAUTH OKCIIEPUMEHT B  COOTBETCTBUU C
MMEIOLIENCS] METOAUKOW, aHATTU3UPOBATh U HHTEPIPETUPOBATH
pe3yabTaThl XUMHYECKUX SKCIEPUMEHTOB, HAOJIONECHUA U
M3MEPEHN;

Baaneer HaBblkamMmu: 0Oe3onacHol paboTel B y4eOHOU
XUMUYECKON  yaboparopuu,  BKIOUYAOIIME  paboTy ¢
XUMUYECKON TOCYIOi, peakTuBaMu U 00OpYyJOBaHUEM,
3¢ pekTuBHON pabOTHI B TpyIie, 0OMeHa 3HAHUSMHU B OIBITOM
C KOJUIEraMu, KpUTHYECKOTO MBILIJICHUS.

[1K-1

3HaeT: 0cCOOCHHOCTH (PHBUKO-XUMHUUYECKUX METOJIOB aHaJIN3a;
0o0JlaCTH  UCMOJIb30BaHUSI  (DUBUKO-XMMHYECKUX  METOJIOB
aHann3a; Kiaccupukanuo GU3NKO-XUMUYECKUX METOJIOB;
Ymeer: omnpenenstb COCTaB XUMHUYECKUX COEIUHEHUI;
YCTaHABJIMBATh CTPOCHUE XUMUUYECKUX COCTMHEHUMN;

Biaaneer HaBbIKamMM: BbIOOpa TEXHUYECKHX CPEACTBA H
METOJIOB MCHBbITaHUI (M3 Ha0Opa MMEIOMIMXCA) AJI PEIICHHS
noctaBiieHHbIX 3amady HUP; npoBenenus HaOmoneHus u
U3MEPEHUs, COCTABJICHUS HMX ONHUCAHUA U (DOPMYTUPOBKU
BBIBOJIOB; CTaTUCTHUYECKOM  00pabOTKM  MOJYyYEHHBIX
pEe3YyJIbTaTOB MCCJIEI0BAHUM, UCTIBITAHUNA U SKCIIEPUMEHTOB.

[1K-3

3HaeT: TEOPETUYECKUE OCHOBBI, ammaparypy H TEXHUKY
HCIIOJTHEHHUS METOJIOB;

YMeer: BBINTOIHATh KAUYECTBEHHBIN U KOJIUYECTBECHHBIN aHAIN3
cMeceH;

Biaaneer HaBbIKaMM: BbIOOpa TEXHUYECKHX CPEACTBA H
METOJIOB UCHBbITaHUH (M3 Ha0Opa MMEIOMIMXCA) AJI PEIICHHUS
nocraBieHHbIXx 3agad HMOKP; ucnbiTanus JexkapCTBEHHBIX
CpPEICTB, MCXOJHOTO CHIPbS, MPOMEKYTOUHOU MPOAYKIUHU H
00BEKTOB MPOU3BOJACTBEHHOM cpenbl c ITOMOIIIBIO
XUMHUYECKUX, OMOJIOTMYECKUX U (PU3UKO-XUMUUECKUX METOI0B
B COOTBETCTBMM ¢ (¢apMakoneHHbIMA  TpeOOBaHUSIMH,
HOPMATUBHOU JOKYMEHTALUEN u YCTaHOBJIEHHBIMU

MPOLEAYPAMH.




1.6. Kpurepuum oueHMBaHUS KOMIETEHI Ul Ha
(¢popMupoBanusn

Pa3sHbIX I3Tamax Hx

Bu tekymei yaeOHOo# paboThl

KonmuectBo 6asioB

1 cemectp

KoHTpoJ1b caMOCTOSTENHHOM pabOThI 20
BrinoHenue u 3anmuTa J1abopaTopHbIX paboT 40
3auétHas paboTa 40
Hroro 3a cemectp: 100
2 ceMecTp
KonTpoib camocTosiTenbHON pabOTHI 20
BrinoHeHue u 3anuTa J1abopaTopHbIX paboT 40
DK3aMeHaIMOHHAas paboTa 40
Hroro 3a cemectp: 100

HaxonureapHasa cucreMa oneHuBanud mo 100-6aabHo0M mKaJje

Yerbipexoda-
JbHas cucTeMa
OlleHUBAHMS
IK3aMeHa

100-
oaiILHasA
MIKAJIA

BykBeHnHas mkaJa, coorBercrByrwomas 100-
0aJUIbHOI HIKAaJIe

Cucrema
OLICHUBAaHUSA
3ayera

OT1ian4yHO

90-100

A — OTJIMYHO — TEOPETUYECKOE COZIEPIKaHUE Kypca
OCBOEHO MOJHOCTBIO, 0€3 POOETIOB;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBaHbI; BCE
IIpelyCMOTPEHHbIE MPOTrpaMMoi 00y4eHUs
yueOHbIe 3aJJaHHsI BBITOJIHEHBI, KAYeCTBO UX
BBITIOJTHEHUS OLIEHEHO YHCIIOM 0alyioB, OJM3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COIEPIKAHUE
Kypca OCBOECHO MOJHOCTBIO, O€3 IPO0OEoB;
HE0OX0JUMbIE TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTe€pHaIOoM B OCHOBHOM
c(hOopMHUPOBaHbI; BCE MPETYCMOTPEHHBIE
porpaMMoil o0ydeHus: yueOHbIe 3a1aHUs
BBITIOJTHEHBI, KAYECTBO BBHIMOJIHEHHS
OOJIBLIIMHCTBA U3 HUX OLIEHEHO YHCIIOM OallioB,
OJIM3KUM K MaKCUMaJIbHOMY

Xopo1o

75-82

C — X0po110 — TEOpEeTHYECKOe Co/IepKaHue Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MTPAKTHYECKHE
HaBBIKU PabOTHI C OCBOCHHBIM MaTepHaIOM
c(hOpMHUPOBAHBI HEJOCTATOYHO; BCE
IPeIyCMOTPEHHBIE IPOrpaMMOit 00yueHus
yueOHBIC 3a/IaHNs BBIIOJTHEHBI, KAYECTBO
BBITOJIHEHUS HU OJTHOTO M3 HUX HE OLIEHEHO
MHHHAMAJIbHBIM YHCIIOM 0aJlyIoB, HEKOTOPHIE BHJIBI
3a1aHUH BHIITOJHEHBI C OIIMOKaMH

VY osinerBo-
PUTEIBHO

63-74

D — ynoBneTBOpUTEIHHO — TEOPETUUECKOE
coJiepaHue AUCIUIUIMHBI OCBOCHO YACTUYHO, HO

3adTeHo




POOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBbIC TIPAKTUYECKUE HABBIKU PaOOTHI
C OCBOCHHBIM MaTEPHUaJIOM B OCHOBHOM
chopMupoOBaHbI; OOJIBIIUHCTBO
MPEyCMOTPEHHBIX IIPOTrPaMMOI 00yUYeHUS
y4eOHBIX 3aJ]aHUH BBIITOJHEHO, HEKOTOPHIC

13 BBITIOJTHEHHBIX 33/IaHUM, COJEpkKAT OIMIHOKH

Y noBinerBo-
PHUTEIBHO

50-62

E — mocpencTBeHHO — TeopeTHuecKoe
coJIep’KaHue Kypca OCBOEHO YaCTHUYHO;
HEKOTOpbIE MPAKTUUECKHE HABBIKU PabOThI

HE c(hopMUPOBAHBI, MHOTHE TPETyCMOTPEHHBIE
porpaMMoil o0ydeHus yueOHble 3a/1aHus

HE BBITIOJHEHBI JTH0O0 Ka4eCTBO BBITIOJTHEHUS
HEKOTOPBIX M3 HUX OILIEHEHO YMCIIOM 0aJlioB,
OJIN3KUM K MUHUMAJIbHOMY

Heynosnerso-
PUTEIBHO

21-49

FX — HEeyI0BIETBOPHUTEIILHO — TEOPETHUYCCKOE
COZICpIKaHKE Kypca OCBOCHO YaCTHYHO;
HEOOXOAMMBIC MPAKTUIECKUE HABBIKU PaOOTHI
HE COPMUPOBAHBI; OOJILITHHCTBO
peyCMOTPEHHBIX IPOrPaMMOi 00yUYeHHUs
y4eOHBIX 3aJ[aHUil HE BBIMOJIHEHO JTH00 KaYyeCTBO
UX BBIMIOJHEHHSI OLIEHEHO YHCIIOM 0aslIoB,
OJM3KUM K MUHUMAJIBHOMY; TIPH
JIOMIOJTHUTEIIBHOM CaMOCTOSITEIbHON paboTe Hajl
MaTepHaiOM Kypca BO3MOYKHO MOBBIIIICHHE
Ka4yecTBa BBIOJHCHHS YUEOHBIX 3aIaHUI

Heynosnerso-
PUTENBHO

0-20

F — Hey1OBIETBOPUTENBEHO — TEOPETUUECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXO0JUMbIe
MIPAKTUYECKHE HAaBbIKU PabOThI

He c(hopMUPOBaHBI; BCE BHINIOJIHEHHBIE yueOHbIE
3aJlaHus coJepKaT rpyOble olnOKH,
JIOTIOJTHUTEIbHAS CAMOCTOSATENIbHAS paboTa Haj
MaTepuajIoM Kypca He IPUBEIET K KaKoMy-JIH00
3HAYMMOMY IOBBIIIEHUIO Ka4€CTBA BBINOTHEHMUS
y4eOHBIX 3aJJaHuH

He 3auteno
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2. KOHTPOJIbHO-OLIEHOYHbIE CPeICTBA
2.1 OueHo4YHbIE CPeACTBA TEKYLIEro KOHTPOJIs (TUIOBbIE)
Bonpocsl AJ11 yCTHOTr0 onpoca

KakoBbl OCHOBHBIE 0COOCHHOCTH (PU3UKO-XUMUYECKUX METO/IOB aHAIIN3a?
KakoBbI 0051acTH MPAKTUYECKOTO MPUMEHEHUs (PU3NYECKUX METO/IOB aHaIu3a?
Kakne cBoiicTBa BelleCTBa NPAKTHUYECKH PEATU3YIOTCS B  KAaueCTBE
aHAJIMTUYECKOTO CUTHaa?

MoOXHO 1M MO UBETY BEIIECTBA IPEACKA3aTh €ro CHEKTP MOTJIONIEHUS B
BuguMot u Y®- obmactu? M HaoO60pOT — MOXKHO JIM TI0 CHEKTPY BeIIeCTBa
npenackasarb ero user? IlpuBenure npumepsl uis OOOCHOBAHMSI CBOETO
OTBETA.

Vkaxure pU3ndecKuii CMbICII MOJISIPHOTO KO3(DPUIIMEHTA NOTIOIEHUS.

B kakmx ciyyasx COXpaHSETCs JIMHEWHAs 3aBUCHUMOCTb OINTHYECKOU
IJJOTHOCTHU OT KOHIIEHTpauuun?

Kaxkwne mporeccel jgexaT B OCHOBE BOSHUKHOBEHHUS AHATMTUYECKOIO CUTHAJA B
METOJIE MOJIEKYJISIpHO-a0copO1roHHOro anaim3a B Y® u BuauMoi o0iacTsax
criektpa?

Kakoe nmpoucxoxieHrne uMeroT CIIEKTpbl KOMOWHAIIMOHHOT'O paccesHus?

Ha yeM oOCHOBaHBl METOJBl KOJHMYECTBEHHOI'O aHAIM3a IO CIEKTPaM
KOMOHMHAIMOHHOTO paccessHusi? B dem cymHOCTh aToMHO-abCOpOIMOHHOTO
aHanu3a? Yo sBISETCS aHATUTUYECKUM CUTHAJIIOM B 3TOM METOJE?

Kakue mOCTOMHCTBA M HENOCTaTKM XapaKTEpHbI [JII METOJOB AaTOMHO-
a0COPOIIMOHHOTO aHaJIN3a U YMUCCUOHHOM CTIEKTPOCKOMUU?

B ueM cymHOCTb S€pHOr0 MarHuTHOTO pe3oHanca (AMP)?

Kakue sapa o0nagaroT MmapaMarHUTHBIMM U KaKUE€ JIMaMarHUTHBIMU
CBOMCTBamMu?

Kak paccuuThIiBaeTCsi XUMUYECKHM CBUT, UTO OH XapaKTEPU3YeET?

Kakue tpeboBanus npeabsapistorcs k ctanaapraMm B IMP? Kakue BemiectBa
WCIIOJIB3YIOTCS B KAYECTBE CTAHAAPTOB MPU CHATUU CIIEKTPOB SAMP?

YTO Takoe 3JIEKTPOAHBIN MOTEHIHAI, OT YETO 3aBUCUT €T0 BEIUYNHA?
Hanumure ypaBHeHue HepHcTa mist peakunu, MPOTEKAOUIEd HAa LUHKOBOU
IUIACTUHKE B PACTBOPE XJIOPUAA LIMHKA.

[Tpsimast nmoteHumomerpusi. CyImHOCTb, 00J1aCTh MPUMEHEHHUSI, IOCTOMHCTBA U
HEJIOCTAaTKU METOMA.

B uem cymHoCTh XpomaTorpaduyeckoro mpoiecca?

Kak kmaccuguuupyroT MeTosl XpoMaTtorpaduu Mo arperaTHOMY COCTOSIHUIO
¢da3 1 Mo MeToIMKe MPOBECHUS FKCIIEPUMEHTA?

B 1ueMm cocTouT NposSiBUTENBHBIN (3JIF03HTHBIN ) aHATIH3?

Ha yeM ocHOBaH Macc-CIIEKTPOMETPUUECKUN aHAINA3?

Kakune cBOIICTBa HOHOB MPUBOJAT K UX PA3ACICHUIO B MACC-CIIEKTPOMETPE?
Ha yeM 0CHOBaH Ka4yeCTBEHHBIN MacC-CIIEKTPOMETPUUECKUN aHATINA3?



3agaum 1J151 NMCBMEHHON CaMOCTOSTEIbHON KOHTPOJIbHOM padoThI:

OO0pa3sen 3aganuii K KOHTPOJILHOM padore.

1. dusnyeckoe CBOMCTBO ATO

a. CBOMCTBO, MMPUCYIIIHE BEIIECTBY BHE XUMUYECKOTO B3aUMOJICUCTBHS.

0. OTBETHas peakliys Ha BHEIIIHEE BO3/ICHCTBHE.

B. M€pa B3aUMOJICHCTBUS.

. OObEKTUBHAS XapaKTEPUCTHKA BEIIECTRA.
2. 3amnpelieHHbIe 3JIEKTPOHHBIE IEPEXOJIBI ITO:

a. Tepexoibl, KOTOpble HE MOTYT OBITh OINHUCAHBI CYIIECTBYIOIIUMHU

Hay4YHBIMHU TEOPUSIMHU.

0. mepexo/ipl, KOTOPbIE HE MPOUCXOIAT HU MPU KaKUX 00CTOATENbCTBAX.

B. IEPEXObI, BEPOSITHOCTh KOTOPBIX KpaiiHE MaJa.

T. HET TaKUX MEePEX0/I0B.
3. Ha koa¢dunimeHT MOISPHOTO NOTJIONICHUS HauOObIIIee BIUSHUE OKAa3bIBAIOT:

a. IJTMHA BOJIHBI IPOXOJIAILIErO CBETA.

0. Temnepartypa.

B. KOHLIEHTpAIUs pacTBOpa.

I. IPUPOJIa BELIECTBA.
4. Kakoii cBeT paccemBaeTcsi B HAaMOOJIBIIICH CTEIICHU YacTHIIAMU, HAaXOISIIIMMUCS
B PacCTBOPE BO B3BELIEHHOM COCTOSTHUU:

a) JKeJThI;

0) cuHui;

B) 3€JICHBII;

I') KpacHbIN?
5. PaccuntaTh paBHOBECHBII MOTEHLMAN CEPEOPSHON IUIACTHMHKH, OMYIIEHHON B
pactBop cyibdara cepedpa ¢ koHueHtpanuei 0,001 monw/n mpu Temmeparype
27°C.
6. B KOHIYKTOMETPHUUECKYIO fYeiiKy C 92JIeKTpojaMHu Iuiomanso 2,25 cm?,
pacnoyIOKEHHBIMM Ha pacCTOSTHUM 4 CcM Jpyr OT Jpyra, MOMEIIEH pacTBOp
xjopuaa kanusi ¢ kKoHueHTpamued 0,01 monp/n. M3mepeHHoe npu temmeparype
25°C conpotusieHue pactsopa cocraBwio 1259,56 Om. PaccuuTaTh YAECIbHYIO
1 MOJISIPHYIO 3JICKTPUYECKUE MPOBOAUMOCTH pacTBopa U KOdI()PHUIIMEHT

AJIEKTPUYECKON MPOBOJIUMOCTH XJIOPUIA KA.

7. BBIUMCINTD CTENEHb AUCCOUMALMUA YKCYCHOM KHUCIIOTBI B PacTBOPE, MOJISIpHAs
MIPOBOAUMOCTb KOTOPOTO pu TemIeparype 25°C COCTABJIAET
0,0001464 Cm-M?/MOIB.

8. Uepes ko0HKY ¢ KaToHUTOM B H™ — dhopme mpomyctuan 20 mi pactsopa KCI.
Onroat ortutpoBanu 15 mi 0,1 mons/n pactBopa NaOH. Onpenenuts comepxaHue
KCI B ananu3upyemMom pacTBope.



9. Koapdunuent monsipuoro noriomenuss KMnO4 npu anvHe BoiaHBI 546 HM
paBeH 2420. OnTuyeckas IUIOTHOCTh MCCIEIyEMOrO pacTBOpa B KIOBETE
ToNmuuHOM cnos 2 cM pasHa 0,80. Uemy paser T(KMnO4/Mn*?), r/mn?

10. Onpenenuts MaccoByro no0iit0 (%) mMeTaHa U 3TaHa B Ta30BOM CMECH, €CIHU
IUIOHIAI XpoMaTorpauyecKux MUKOB U TIOMPaBOYHBIE KOA(P(OUIIMEHTHI ITHX
KOMIIOHEHTOB PaBHBI, COOTBETCTBEHHO: 80 MM? 1 1,23 mm?, 40 mm? 1 1,15 Mm2.

2.2. OueHo4YHBbIE CPEACTBA JJIS MPOMEKYTOUYHOM aTTeCTANNN

TeopeTuyeckue BONMPOCHI K 3a4eTYy.

=

[Tonarne ®XMA. AHAUIUTUYECKUAN CUTHAIL.

2. Knaccudukamus ®XMA: o usmepsieMbIM CBOMCTBaM, YyBCTBUTEIILHOCTH,
WHTEHCUBHOCTH, CEJIEKTUBHOCTH.

3. DIJIEKTpOMAarHUTHOE M3TyYCHHUE U €TO XapaKTeprucTuku. KBaHTOBEIC
BOJIHOBBIE CBOMCTBA cBeTa. B3anmoieicTBrE U3TyUEHHUSI C BEIIECTBOM.

4. OCHOBHBIE THUIIBI AJIEKTPOHHBIX MEPEXOJ0B B MOJIEKYJIaX OPraHUYECKUX

BEILIECTB.

Jaiite onpeeneHus MOHATUAM «XpOMO(DOP» U «ayKCOXPOM.

['MncoxXpoMHBIN U OATOXPOMHBII CIABUT, TUIIOXPOMHBIN U THUIIEPXPOMHBII

ahdekr.

Krnaccudukaiuys onTH4ecKuX METOI0B aHAIU3A.

8. IloHsATHE O CIEKTPOCKOMHUH. DMUCCUOHHAS CTIEKTPOCKOTIHSI.

9. OO6mras xapakTepucTUKa U 0COOCHHOCTH SMUCCHOHHBIX ONTHYECKUX
METOJOB.

10.lHTEHCUBHOCTD Y HMIMPUHA CIIEKTPATBbHBIX JTUHUH.

11.KayecTBeHHBII aHAIN3 B SMUCCUOHHOMN CIIEKTPOCKOIHH.

12.Konu4ecTBEHHBIN aHATN3 B SMHUCCHOHHOMN CTICKTPOCKOTIHH.

13.OcHOBHBIE Y3JIbI M KOHCTPYKIIHS IPUOOPOB TSl SMHUCCHOHHOMN
CIIEKTPOCKOTIHH.

14.VicrouHuku BO30YKIEHUS, JUCIEPTUPYIOMIMI 3JIEMEHT, IPUEMHHUKHU CBETA.

15.1Tnamennas poromeTpus.

16.JIroMUHECIIEHTHBIN aHAJIU3.

17.Y9t0 u3y4daeTt 3J€KTPOHHAS CIEKTPOCKOMUSI OPraHUYE€CKUX COEAUHEHU?

18.Teopust abCOpOLMOHHBIX METO0B aHaan3a. CIIEKTPHI IMOTJIOMESHHS U UX
nmpoucxoskenue. Bpamarenpabie, KojaebaTenbHbIE U JIEKTPOHHBIC
CIEKTPHI.

19.3akon byrepa-Jlambepra-bepa.

20.UudpakpacHas CHEKTPOCKOTIHSI.

21.0OcHoBHbIE y31bl U KOHCTpYKIMS prbopos 11 UK criekTpockonuu.

22.PaMaHOBCKasl CLIEKTPOCKOIIHS.

23.Texnuka umepenus u pacuupposku criektpoB UK nornomienus.

24.BanenTtHble U qeopMallMOHHbIEC KOJIEOaHMUS.

25./laliTe onpeneneHus MOHITUSIM: OCHOBHAs 4acTOTa, HOpMaJibHbIE

KoJIeOaHUsl.
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26.1ndpakpacHast CIEKTPOCKOIHUS aJIKAHOB. Y KaKUTE 00JIaCTU BAJICHTHBIX U
nehopMaIMOHHBIX KOJIE0aHUH COOTBETCTBYIOIINX CBS3EH.

27.NadpakpacHas CHEKTPOCKOMHS AIKEHOB. Y KaKUTE 00JIaCTH BAICHTHBIX H
nehopMaIMOHHBIX KOJIE0aHUH COOTBETCTBYIOIINX CBS3EH.

28.MudpakpacHas CIEKTPOCKONHS AIKUHOB. YKaXUTE 007IaCTH BAJICHTHBIX U
nedhopMaITMOHHBIX KOJIE0AaHUH COOTBETCTBYIOIINX CBS3EH.

29.UndpakpacHas CIEKTPOCKOIHS THIPOKCHICOACPKAITUX COSTUHEHUHN
(ctupTOoB M (heHOJIOB). YKaKUTE 00JIaCTH BaJICHTHBIX U JAe)OPMAIIMOHHBIX
KOJICOAHHI COOTBETCTBYIOIIUX CBS3EH.

30.UudpaxpacHas CHEKTPOCKONHS aJIKMII3aMEIICHHBIXapEHOB. Y KQXKHUTE
OCHOBHBIE 00JIaCTH BaJEHTHBIX U AepopManinoHHbiX koiedanuit C—C u C-H
CBA3CH.

31.UudpaxpacHas CHEKTPOCKOMHS TalOTeHOEH3010B, HUITPOOEH30JIOB U
apUIaMHUHOB. YKaXXUTE 00JIaCTH KOJICOaHW COOTBETCTBYIOIINX CBSI3EH.

32.adpakpacHas CIEKTPOCKONHS AJIbICTHAOB. Y KQKHUTE 00J1acTH KOJIeOaHMit
COOTBETCTBYIOIIUX CBSI3EH.

33.MudpakpacHas CIEKTPOCKONHS KETOHOB. Y KQKHUTE 00J1aCTH KOJICOaHMI
COOTBETCTBYIOIIUX CBSI3EH.

34.NadpakpacHas CIEKTPOCKOMHS KapOOHOBBIX KHUCIIOT U CIOXKHBIX 3(HUPOB.
VYkaxkure 0051acTH KOJIeOaHU COOTBETCTBYIOLIUX CBSA3EH.

35.UudpakpacHas CHEKTPOCKOMHS a30TCO/IEPKAIIUX COCTUHEHUI (aMUHOB,
HUTPOCOEAMHEHU M, HUTPUJIOB). YKaXUTE 00J1acTU KOJeOaHi (BaJICHTHBIX
U 1e(OPMAIMOHHBIX) COOTBETCTBYIOIINX CBS3EH.

36.Kauectennsiit ananus B MK cniekrpockonum.

37.KonumuectBennsiit ananmu3 B UK criekTpockomnumu.

38. ATOMHO-a0CcOpOIMOHHAS CTIEKTPOCKOTIHA.

39.®oromeTpus. MeToap! u3MepeHwuii B koaopumeTpuu. CrnekTpodoToMeTpus.

40.Dotokomopumetp. Cxema nmpudopa, padbota Ha HeM. ONITUMAaJIBHBIC YCIIOBUS
(dhoTOMETPUYECKUX ONPEACTICHUMN.

41.Paccesinue uznyuenus. Hegenomerpus u TypOuanMeTpHs.

42 Tlonspumetpusi. [lonyueHure miockonoaspu30BaHHOTo cBeta. [TpuHimn
JIEUCTBUS NIOJISIPU3ATOPA.

43.Annaparypa s HOJAPUMETPUUECKUX U3MEPEHUM.

44.3aBUCUMOCTD yTJjia BpalleHUs IIOCKOCTH MOJIAPU3ALMU OT Pa3IUYHbIX
(bakTopoB.

45.0nTHYeCcKU aKTUBHBIE BEIIECTBA.

46.Pedpakromerpus. Teopetrnueckoe obocHoBanue metoza. [Ipenomenue
CBETAa.

47.YT0J TOJTHOTO BHYTPEHHETO OTPAXKEHHUSI. 3aBUCUMOCTD IMOKa3aTelIs
MPETOMIICHUS OT PA3IUYHBIX (PaKTOPOB.

48.PedpakTomMeTphl.

49.dusnueckue ocHOBBI SIMP criekTpockonuu.

50.¥Yr0BoM MOMEHT KOJIMYECTBA JBUKEHUS. MarHUTHbIE MOMEHTHI SIZIEp.

51.TloBeneHue sjiep B MArHUTHOM TIOJIE.



52.0Heprus sjiep B MarHuTHOM noJie, 3pdext 3eemana. Pe3onancHas yactoTa
MOTJIOIICHHUS.

53.YcTpoiicTBO CrieKTpOMETpa SIEPHOT0 MArHUTHOTO PE30HAHCa C
MTOCTOSTHHBIM MarHUTOM.

54.Pe3onancHble 9acToThl B IMP 'H u BC.

55.XuMuueckuii caBur. JluaMarHuTHOE SKpaHUPOBAHUE SAJIEP.

56.KoncTanTa sKpaHUpOBaHUSI.

57.3aBUCUMOCTb XMMHUYECKOTO CABUTA OT XUMHYECKOTO OKPYKEHUS

58.MHayKTUBHBIN 1 Me30MepHbIN 3 PekThl. BiusHue nuaMarHuTHBIX
KOJIBIIEBBIX TOKOB (PKPAaHUPOBAHUE U JI€39KPAHUPOBAHHUE).

59.MnTerpupoBanue CUrHaIoB B criekTpax SIMP.

60.UuTterpanbable UHTEHCUBHOCTHU criekTpoB AMP. Unterpan. TouHocTh
WHTETPUPOBAHUSI.

61.[Tomydenne KonnyecTBeHHON HH(popMaIu u3 cekTpoB AMP u ocHoBHBIE
00J1aCTH €€ MPUMEHEHHS.

62.Meton AMP C, ¢pusnueckue ocHOBBI. SIMP-H30TOMEL

63.J[ByMepHBIE SKCIIEPUMEHTAIBHEIE METOBI crieKTpockonuu >C-SIMP

64.Turer cnektpomeTpoB (CW u @ypre). PactBopurtenu s IMP
CHIEKTPOCKOTIHH.

65. Xumudeckast 1 MarHATHAs] SKBUBAJICHTHOCTb. [IpuMepsl.

66.CnexTpockonusi IpPOTOHHOTO MarHuTHOTO pe3oHanca (IIMP).

67.KoHcTaHTa CIUH-CIIMHOBOTO B3aUMOJICHCTBHUSI.

68.Metoas! ynporeHus cinoxubix IMP cniekTpos.

69.11posiBnenue xumuaeckoro oomena B IMP cniektpax.

70.0Ompenenenrie OTHOCUTEIbHBIX HHTEHCUBHOCTEW CUTHAJIOB B MYJIbTUILIIETaX
C IOMOIIIBIO TpeyroyibHuKa [lackars.

Teoperuyeckue BONPOCHI K IK3AMEHY.

OCHOBHBIC IMOHATHS U KJIACCU(PHUKAINS ITCKTPOXUMHUYECKUX METOJIOB.

DIEKTPOXUMHYECKUE METOJIBI aHAJIM3a HA COBPEMEHHOM JTare pa3BUTHS.

DneKkTprudecKast MpOBOJIUMOCTD PAaCTBOPOB.

HoHoceneKTUBHBIC SJIEKTPOIBI.

XapakTepuCTUKH IIEKTPOJIOB.

DNeKTpOXUMHUYECKas sTYeKa U €€ COCTaB.

BossTamnepomerpus.

Knaccuueckast mosnsiporpadusi.

. Cxema nomsiporpauaeckoil yCTaHOBKH.

lO [Tporeccrl mpoTekaroye Ha PTYTHOM KamlelIbHOM JIEKTPOJIE.
XapakTepucTuKa Moasiporpa@uueckoi BOJHBI.

11.KonuvecTBEeHHBIN U Kau€CTBEHHBIN MOJIApOrpaduuecKuil anamus.

12.Kynonometpus. Teopetnueckue ocHoBBI. Knaccudukarms
KYJIOHOMETPUYECKUX METOJIOB.

13.TToTeHocTaTuyecKasi KyJIOHOMETPHUS.

LCoNOOROODE



14.CtangapTHBIN U UCCIIEAYEMbI raJbBAHUYECKUM DJIEMEHT.

15.11pubops! 11t MOTEHIIMOCTATHYECKON KYJTOHOMETPHH.

16.Kynonomerpuueckoe TutpoBanue. [IpakTiuueckoe mpruMeHEeHHE METOA.

17.KonnykromeTpus. Y aenbHas ¥ 3KBUBAJICHTHAS 3JIEKTPOIPOBOAHOCTH.

18.CxemMa KOHIyKTOMETpA.

19.MeTobl M3MepEeHHUs B KOHTYKTOMETPHH: MPsSMasi KOHTYKTOMETPHS,
KOHJyKTOMETPUUYECKOE TUTPOBAHKE U €T0 PA3HOBHIHOCTH.

20.BY-koHAYKTOMETPHSI.

21.TToreHumomeTpusi. DNEKTPOIbI: UHIUKATOPHBIE U CPABHEHMUS, UX TUIIBI U
BO3MOKHOCTH.

22 .IlorenumomeTrpuueckoe n3mepenue pH.

23.Kamubposka pH — meTpoB no 3Hauenusim pH.

24.CTeKISHHBIN AIEKTPOI.

25.TToTreHnmomMeTpruIecKoe TUTpOoBaHUE. BO3MOXKHOCTH IPUMEHEHUS TTPU
Pa3IMYHBIX METO/IaX TUTPOBAHMUS.

26.Macc-cniektpometpusi. TeopeTnyeckoe 000CHOBaHHE METO/IA.
Bo3moxHOCTH MeTO1a.

27 IlpenMytiecTBa METOIa MacC-CIIEKTPOMETPHH OPTAHUYECKUX COCTHHCHHM.

28. JIBmxeHre 3apsHKCHHON YacTHIIBI B IOCTOSIHHOM MAarHUTHOM TIOJIE.

29.Turbl HOHOB, BOHUKAIOIINE TIPH HOHU3AITMH MOJIEKYJIbI OPTaHUIECKOTO
COEJIMHEHUS METOJIOM SJIEKTPOHHOTO yJapa.

30.CBs3b UHTEHCUBHOCTH MTMKA MOJICKYJISPHOTO MOHA W SHEPTHUH
MOHU3UPYIOIINX 3JIEKTPOHOB.

31.MeToabl MOHU3AIINH.

32.Metoapbl pa3JeieHus] HOHOB.

33.MeTopl AETEKTUPOBAHUS HOHOB.

34. Y CcTpoiCTBO M PUHIIUIT pabOTHI MacC-CIIEKTPOMETpA.

35.A30THOE TIPaBUIIO.

36.1IpaBmio «opmanbHOU HENIPEACITBHOCTI.

37.Kakyro nH(popmammo MOXHO MOJyYUTh B pe3ybTaTe aHaIn3a 001acTu
IMKa MOJIEKYJISIPHOTO MOHA?

38.Ananu3 061aCTH MOJIEKYJISIPHOTO MOHA ISl COSTMHEHUH, COIeprKaIliuX
aTOMBI yTIIepoa, Cepbl, KUCIOPOa.

39.Macc-creKTpoMeTpHsi MOHOTAJIOT€HCOICPKAIIIUX COCTMHEHHU.

40.Macc-crekTpoMeTpus AUTaJIoTeHCOACPKAIUX COSTUHEHUH.

41.Bup 061acT MUKa MOJICKYJIIPHOTO MOHA B MAacC-CIIEKTPE
raJIOT€HOMPON3BOIHBIX, COJIEPIKAIIUX OTHOBPEMEHHO JiBa U 0oJiee
Pa3TUYHBIX TAJIOTCHOB.

42.061ue mpaBuia pparMeHTallUuy aJKaHOB MPU UCTIOIb30BAaHIUN HOHU3AITUU
AJICKTPOHHBIM yJIapOM.

43.06mue npaBuiia (parMeHTaIMy aJTKaHOB MPU MCTOJIb30BAHUM HOHU3AIINH
AJIEKTPOHHBIM yJIapOM.

44,006mue npaBuiia (pparMeHTaIuU TaIOreHATKaHOB IIPU UCIIOJIb30BAHUHU
MOHU3ALIMU 3IEKTPOHHBIM yJIapOM.



45.001ue npaBuia pparMeHTaluy CIMPTOB MPU UCIIOJIb30BAHUN MOHU3ALIUU
AIIEKTPOHHBIM YJIapOM.

46.006mue mpaBuia GparMeHTAlMA THOCITUPTOB MPHU UCTIOJIH30BAHUHT
MOHM3AINH SJICKTPOHHBIM yIapOM.

47.06mue mpaBuia (hparMEeHTAIMH KETOHOB MPU UCIIOJIB30BaHUU MOHU3AINN
AIIEKTPOHHBIM YJIapOM.

48.006mue mpaBuia GparMeHTAINH aTbIACTHIOB TTPU UCTIOIb30BAHUH
MOHU3ALIUU 3JIEKTPOHHBIM yJIapOM.

49.TleperpynmupoBka Mak-Jlabdeptu.

50.Macc-cniektpomeTpusi GEHOJIOB U UX MPOCTHIX YPUPOB.

51.0OcHOBHBIE TyTH MAacC-CIIEKTPOMETPUUYECKOTO paciaia MOJIEKYJI
KapOOHOBBIX KUCJIOT U UX MPOU3BOIHBIX.

52.Xpomatorpadus. Teopernueckoe 000CHOBaHUE METO/IA.

53.Knaccudukanus MeTo10B XpoMaTorpadpumu.

54.0OCHOBHBIE XapaKTEPUCTUKU XPOMATOrpauueCKUX MUKOB.

55.0cHOBBI T€OpUU XpomaTorpapuu. MeTos1 TEOpETUYECKHUX TapesoK.

56.Kunetndeckas Teopust XxpoMarorpadum.

57.11pubops! ais razoBoil xpomatorpadguu. J{eTeKTopsl.

58.B0o3MOKHOCTH METOa Ta30BOM XpomaTorpaduu.

59.TonkocnoiiHas xpomarorpadus.

60.1MonooOMenHast Xxpomarorpadus.

61.bymaxknast xpomatorpadusi.

62.Crioco0sI orieHKH 3(PPEKTUBHOCTU XpOMATOTpahUUECKUX KOJIOHOK.

63.Crioco0ObI OIIEHKH CEJICKTUBHOCTH U Pa3IeIMTeIIbHON CIIOCOOHOCTH
XpomaTorpauueckux KOJOHOK.

64.BemiecTBa, HCIOIB3yEMbIE B KaUECTBE HEMOABMKHBIX (ha3, TpeOOBaHUS K
HUM.

65.BemecTBa, CMONb3yeMbIe B KAU€CTBE MOABIKHOM (pa3bl, TpeOOBaHMS K
HUM.

66.MeTo/IpI TPaKTUIECKOTO pacuéTa XpoMaTorpamM.

67.Knaccudukaimss HOHOOOMEHHBIX MaTepUaJIOB.

68.KauecTBeHHbII aHanmu3 B OyMaxHOU XxpoMarorpaduu.

69.11puémMbl KOTMYECTBEHHOTO aHAIN3a B METO/Ie OyMa)kHOU XpomaTorpadum.

70.AnmmapatypHoe opopMIIeHUE U TEXHUKA BBIITOJIHEHUS aHAIN3a METOI0M
OyMa)KHOM M TOHKOCTIOMHOM XpoMartorpadum.



