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1. TACIIOPT ®OHJIA OIIEHOYHBIX CPEJACTB

1.1. O61acTh NPUMEHEHUA

®onpa oneHouHblx cpeAcTB (POC) — HeoThemieMas dYacTh pabouei
IporpaMmMbl  AUCHUIUIMHBL  «DU3UKO-XMMHYECKHE  METOAbl  HMCCIIEOBAaHUSA
BEIIECTBA» U TMpEAHa3HAueH Ui KOHTPOJS U OICHKH OOpa3oBaTelbHBIX
JOCTHKEHHUH CTYZI€HTOB, OCBOMBIIMX IMPOTPaMMY JAHCLMILIAHBI.

1.2. Hesaun u 3axqa4u (pOHIA OLIEHOYHBIX CPEACTB

[Hene ®OC — yCTaHOBUTH COOTBETCTBHE YPOBHSI  MOJATOTOBKHU
oOyuatromerocss TpeboBanusm OI'OC BO 0OakanaBpuar 10 HaIpaBICHUIO
noaroroBku 04.03.01 «Xumus» (MeagunuHckas ¥ (papmarieBTHUeCKass XUMUSA),
YTBEP)KJIECHHBIM TMPHUKAa30M MUHHCTEpPCTBA HAYKH M BBICHIETO 0OOpa3oBaHUS
Poccuiickoit ®enepanuun ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHUSMH U
JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenb koMmeTeHUHii, (popMHpPYeMBbIX B HpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI

ITpouecc ocBOeHUs AMCLUMILIMHBI HAIPABJIEH Ha OBJAJCHHUE CIEAYIOLIUMU
KOMITETEHLIUSIMHU:

Koa no ®I'OC BO \ NHaukaTop J0CTHKEHUSA

YHUBEpcalIbHbIE

OO6menpodeccuoHalbHbIC

OIIK-1 OIIK-1.1

OIIK-2 OIIK-1.2
OIIK-1.3

OIIK-2.1
OIlK-2.2
OIIK-2.3
OIIK-2.4

IIpodeccruonanbubie

ITK-1 IK-1.3

[MK-3 1IK-1.4
TIK-1.5

[IK-3.3
[IK-3.4
[1K-3.6

1.4. Jranbl GpopMUpPOBaAHMA KOMIIETEHIMA W CPeICTBA OLEHMBAHUS
YPOBHS UX ¢OPMHPOBAHHOCTH

Jransl GopMHUpoOBaAHUS \ Komnerenuun \ KOHTpPOJIbHO-01IeHOYHBIE




KOMIIeTeHIIUil cpeacTBa / cnocoo
OLlCHUBAHMS
Tema 1. Ob0masa xapakrtepuctuka u | OIIK-1
KJIacCU(pUKaIus OIIK-2 .
YCTHBIN OnpocC
CIIEKTPOCKOITUYECKUX metonoB | [1K-1
HUCCJIEIOBAHMS. [1K-3
Tema 2. Artomublie cnekrpanbhbie | OIIK-1
METO/IBL. OIIK-2 YcrHblil onpoc, padboTa Ha
ITK-1 71a00paTOPHBIX
I1K-3
Tema 3. Monnekynsipuo- | OITK-1
abcopOumonnbli aHanu3z B Y® wu | OIIK-2 VYceTHbIil onpoc, padoTa Ha
BUJIMMOM 00JIaCTAX CIIEKTpA. IIK-1 1ab0paTOPHBIX
I1K-3
Tema 4. Nudpakpacuas | OIIK-1
CIIEKTPOCKOIIUSI. Cnexrpockonus | OITK-2 YcrHblit onpoc, paboTa Ha
KOMOHWHAITMOHHOTO paccestaus | [1K-1 71a00paTOPHBIX
CBETA. I1K-3
Tema 5. Cnekrpockonus sinepHoro | OIIK-1
MAarHUTHOI'O PE30HAaHCa. OIIK-2 YcerHblit onpoc, paboTa Ha
IIK-1 1a00paTOPHBIX
I1K-3
Tema 6. Cnexrpockonus | OIIK-1
AIIEKTPOHHOTO napamarautHoro | OIIK-2 VYceTHblil onpoc, padoTta Ha
pEe30HaHca. IIK-1 1a00paTOPHBIX
I1K-3
OIIK-1
OIIK-2
Teky1as aTTecTanus K-1 KontposnbHas padorta
I1K-3
OIIK-1
[IpomexyTouHas aTTeCTalus OIIK-2 3auét
ITK-1
I1K-3
Tema 7. Onekrpoxumuueckue | OIIK-1
METO/Ibl AaHAIU3A. OIIK-2 YcrHblit onpoc, paboTa Ha
ITK-1 71a060paTOPHBIX
I1K-3
Tema 8. [ToTeHuIMOMETpHS. OIIK-1
OIIK-2 YcerHblii onpoc, paboTa Ha
ITK-1 71a60paTOPHBIX
I1K-3
Tema 9. Bonpramnepomerpuueckue | OITK-1 YcrTHbll onpoc, paboTa Ha
METObI UCCIIEIOBAHHUS. OIIK-2 71a00paTOPHBIX




IIK-1
[1K-3

Tema  10. Kymonomerpusa  u | OIIK-1
KYJIOHOMETPUYECKOE TUTPOBAHHUE. OIIK-2 YcTHbIl onpoc, paboTa Ha
IIK-1 1a00paTOPHBIX

I1K-3

Tema 11. Xpomarorpadus. OIIK-1
OIIK-2 YcrHblil onpoc, padboTa Ha

ITK-1 71a00paTOPHBIX
I1K-3

Tema 12. Macc-cniektpomeTpusi. OIIK-1
OIIK-2 YcrHbli onpoc, paboTa Ha
IIK-1 1ab0paTOPHBIX

I1K-3

OIIK-1
OIIK-2
IIK-1
I1K-3

Teky1as arTecTanus KoHntposnbHas padorta

OIIK-1
OIIK-2
IIpomexyTouHas aTTecTanus MK-1 OK3aMeH

I1K-3

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIIETEHIUH

Kon

Ilnanupyembie pe3yJbTaThl 00y4eHUs (ITOKA3aTeJIN)
KOMIIETEHIIUN

3HaeT: 3HaHUWE METOJIOB KauYe€CTBEHHOTO U KOJIMYECTBEHHOTO
aHaM3a, BKIIIOYast COBPEMEHHbIC aHAIUTUYECKUE TEXHUKH;
YMeeT: aHanuM3UpOBaTh M HMHTEPIPETUPOBATH PE3YIbTATHI
OIIK-1 XUMHUYECKUX IKCIIEPUMEHTOB, HAOIOICHUN U U3MEPEHU;
Baaneer HaBbikamMmu: >¢QGeKTHBHON pabOThl B TpYIIIE,
oOMeHa 3HAHUSIMU M OIBITOM C KOJUIETaMH, KPUTHYECKOTO
MBIIIJICHUSI.

3HaeT: npaBuia TEXHUKU 0€30MaCHOCTH;

¥Ymeer: mNpoBOOUTH JKCIEPUMEHT B  COOTBETCTBUU  C
UMEIOIIECHCS METOIUKOM;

Baageer HaBbikamm: Oe3omacHOW pabOThl B yueOHOI
XUMUYECKON  ynadopatopuu,  BKIOUAOIIHEe  pabdoTry ¢
XMMUYECKON MOCYA0W, peakTUBAMH K 000PYI0BAHUEM.

OIIK-2

3HaeT: 0COOEHHOCTH (DU3UKO-XMMHYECKUX METOJIOB aHAJIH3a;
00JTaCTH  UCTMOJIb30BaHUSI  (DU3UKO-XMMHYECKUX  METOJIOB
[TK-1 aHa/M3a; KI1accu(UKanio PU3NKO-XUMUYIECKUX METO/IOB;
YMmeer: ompenensTh COCTaB XUMHUYECKHX COCIUHEHUH;
yCTaHABJIMBATh CTPOCHNUE XUMUYECKUX COCTMHEHUN;




Binageer HaBbIkaMM: BBIOOpAa TEXHUYECKUX CpEACTBA H
METO/IOB HCIBITAaHUM (M3 HAOOpa MMEKLUXCS) ISl peleHus
nocraBieHHbIx 3amau  HUP; mnpoBenenuss HaOmoneHus u
M3MEpPEHUS, COCTaBJICHHUS HMX OMNHCAHUA U (POPMYIUPOBKH
BBIBOJIOB; CTaTHUCTUYECKOW  OOpabOTKM  TOITYYEHHBIX
pE3yJIbTAaTOB UCCIIECIOBAHUN, UCIIBITAHUN U YKCIEPUMEHTOB.

[1K-3

3HaeT: TEOPETUYECKHE OCHOBBI, amNmaparypy M TEXHUKY
UCIIOJIHEHHUSI METOIOB;

YMmeer: BBITOIHATH KAYECTBEHHBIN U KOJMYECTBEHHBIN aHAIN3
cMeceH;

Baageer HaBblkaMM: BbBIOOpAa TEXHUYECKUX CpEACTBA MU
METOJI0OB HUCMBITAaHUHM (M3 HAOOpa MMEIOLIUXCS) JUIsl peleHus
nocraBiaeHHbIX 3anad HMOKP; ucneiTanus jexkapCTBEHHBIX
CPEICTB, MCXOAHOTO CBIPbS, MPOMEXKYTOUYHOM MPOIYKLHHU U
OOBEKTOB  NPOU3BOJACTBEHHOM  Cpelbl C  MOMOIIBIO
XUMUYECKUX, OMOJOTUYECKHUX U (PU3UKO-XUMUUYECKUX METO/IOB
B COOTBETCTBUM C  (hapMakOINEHHbBIMU  TPEOOBAHUIMU,
HOPMAaTHBHOM JOKyMEHTaIuen U YCTaHOBJICHHBIMU

POIETyPaMH.

1.6. Kpurtepuu oueHHBAHUSA KOMIETEHHHI Ha Ppa3HbIX JTamax Hx

(popmupoBanus
Bun Texyed yue6HoON paboThl KonnuecTtBo 6anos
1 cemectp
KoHTposib caMocTosITENhHOM paboThI 20
BrinonHenue u 3amuTa 1adopaTopHbIX padboT 40
3auétHas pabota 40
Hroro 3a cemectp: 100
2 ceMecTp
KoHTpoJsib caMocTOsITEIbHOM paboThI 20
BrlnonHeHUE | 3amuTa 1adopaToOpHBIX padboT 40
Dk3aMeHaIMoHHas padoTa 40
Hroro 3a cemecTp: 100

HaxonureanHasa cucrema oneHuBanud mo 100-0aipH0i mkaJie

Yeroipexodad- 100- BykBennas mkaJga, coorsercrayromas 100- Cucrema
JbHas cucTeMa (0ajl/IbHasA 0aJUIbHOM HIKAJIe OLICHUBAHUS
OLICHUBAHUS IKAJIa 3ayera
IK3aMeHa
A — OTJINYHO — TEOPETUUYECKOE COZIEPKAHUE Kypca
OCBOCHO IOJTHOCTHIO, 6€3 POOEIIoB;
OtnnuHO 90-100 | HeoOXoaAKMMBIE TPAKTUYECKHUE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTepuaoM c(hOPMUPOBaAHBI; BCE
IPEIYCMOTPEHHBIE IPOTPaMMOi 00yUeHHsI




y‘-IC6HI:Ie 3aaHus BBIIIOJTHCHBI, KAYCCTBO UX
BBITIOJIHCHHU S OICHCHO YHUCJIIOM 6aJ'IJ'IOB, OJIU3KHUM K
MAaKCUMaJIbHOMY

Xopomuio

83-89

B — oueHb XOpOIIO — TEOPETUIECKOE CO/ICPIKaHUE
Kypca OCBOCHO MOJTHOCTRIO, 0€3 TPOOEeIoB;
HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTEPHaJIOM B OCHOBHOM
c(OpMHUPOBAHBI; BCE TPEAYCMOTPECHHBIC
nporpamMmoil o0ydeHusi yueOHbIe 3a1aHHs
BBINOJIHEHBI, KAYECTBO BBIMOJIHEHUS
OOJIBIIMHCTBA M3 HUX OL[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MaKCUMaJIbHOMY

Xopomo

75-82

C — X0po110 — TEOPETUYECKOE Co/IepKaHue Kypca
OCBOCHO TOJIHOCTBIO; HEKOTOPBIC TPAKTHYECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTepHAIIOM
c(OpMHUPOBaHBI HEJOCTATOYHO; BCE
IPEIyCMOTPEHHBIE IPOTPAMMOM 00ydeHUS
y4eOHBIC 3aJIaHMsI BBITIOJTHEHBI, KAY€CTBO
BBINTOJIHEHUS HA OJTHOTO M3 HUX HE OLICHEHO
MUHHMAJIbHBIM YUCIIOM 0aJUIOB, HEKOTOPHIC BHIbI
3aJJaHU BBITIOJIHEHBI C OIINOKAMH

Y 10BIETBO-
pUTETBHO

63-74

D — y10BI€TBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue AUCLUIIIIMHBI OCBOEHO YaCTUYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapaKTepa;
HE0OXO0JUMbIE TPAKTUYECKHUE HABBIKU paOOThI

C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM
chopMupoBaHbl; OOJIBIIUHCTBO
IPEIYyCMOTPEHHBIX MPOrpaMMoii 00yUYeHUs
y4eOHBIX 3aJaHUI BBHIIIOJHEHO, HEKOTOPHIE

U3 BBINOJIHEHHBIX 33JJaHUH, CO/IepKaT OIINOKU

Y noBinerso-
pUTENBHO

50-62

E — nocpenctBeHHO — TeopeTHUecKOoe
co/iepXaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIC MTPAKTUYECKHE HABBIKU PaOOTHI

He c(OPMUPOBAHBI, MHOTHE TTPEyCMOTPEHHBIE
mporpamMmoit o0ydeHus yueOHbIe 3a1aHHs

HE BBIMOJHEHBI IN0O KaYeCTBO BHITIOJTHEHHUS
HEKOTOPBIX M3 HUX OLICHEHO YHCIIOM OaJIJIOB,
OJIM3KUM K MUHHUMAIIEHOMY

3auteHo

Heynosnerso-
pUTENBHO

21-49

FX — Hey10BIETBOPUTEIBHO — TEOPETHYECKOE
coJIep’KaHue Kypca OCBOEHO YaCTHYHO;
HE0OXO0JUMbIE TPAKTUYECKHUE HABBIKU pabOThI
HEe COPMUPOBAHBI; OOJIBITHHCTBO
MIPElyCMOTPEHHBIX ITPOrpaMMOil 00yUueHHs
y4eOHBIX 3aJ[aHU HE BBIMOJIHEHO JU00 Ka4yecTBO
UX BBIIIOJIHEHUS OLIEHEHO YHCIIOM 0alioB,
OJM3KUM K MUHUMAJIbHOMY; TIpU
JIOTIOJTHATEITLHON CaMOCTOSATEIHLHOM padoTe Hall
MaTepUajIoM Kypca BO3MOXHO IIOBBILIEHHE
KauyecTBa BBIIIOJIHEHUS yUeOHbIX 3a1aHui

Heynosnerso-
PHUTEIBHO

0-20

F — Hey10BIETBOPUTENBHO — TEOPETUUECKOE
coJiepkKaHue Kypca He OCBOCHO; HEOOXO UMbl
NPAaKTUYECKHE HABBIKUA PabOTHI

He 3aureno




He C)OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHBIS
3aJlaHus COJIePKAT TPyObIe OIIMOKH,
JIOTIOTHUTEIbHAS CAMOCTOSITeNIbHAs paboTa HaT
MaTepHajioM Kypca He IPUBEET K KAKOMY-JTHOO
3HAYUMOMY TIOBBITIICHUIO KQ4eCTBA BHIMOTHCHHUS
y4eOHBIX 3aJJaHuI
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2. KOHTPOJIbHO-0LIEHOYHbIE CPeICTBA
2.1 OueHo4HbIE CPEeACTBA TEKYILIEro KOHTPOJIA (TUIOBbIE)
Bonpocsl AJ11 yCTHOTr0 onpoca

KakoBbl OCHOBHBIE 0COOCHHOCTH (PU3NKO-XUMUYECKUX METO/IOB aHaIN3a?
KakoBbI 0051acTH MPAKTUYECKOTO MPUMEHEHHUs (PU3NYECKUX METO/I0B aHaIu3a?
Kakne cBoiicTBa BellecTBA NPAKTHYECKH PEANU3YIOTCS B  KauyecTBE
aHAJIMTUYECKOTO CUTHaa?

MoOXHO 1M MO UBETY BEIIECTBAa IPEACKA3aTh €ro CHEKTP IOIVIOUIEHUS B
BuguMort u Y®- obmactu? M Ha0O60pOT — MOXKHO JIM TI0 CHEKTPY BeIIeCTBa
npenackasarb ero user? IlpuBenure npumepsl uis OOOCHOBAHMSI CBOETO
OTBETA.

VYxkaxure pU3n4ecKuii CMbICII MOJISIPHOTO KOA(DPHUIIMEHTA NOTIOEHUS.

B kakmx ciyyasx COXpaHs€TCsl JIMHEWHAas 3aBHCUMOCTb OINTHYECKON
IJIOTHOCTH OT KOHLIEHTpauu?

Kakue nporieccsl Jie’kaT B OCHOBE BOBHUKHOBEHUSI AHAIIUTUYECKOTO CUTHAJIA B
METOJIE MOJICKYJISIpHO-a0copOroHHOro aHanm3a B Y® u BUAMMON 001acTsax
criektpa?

Kakoe nmpoucxoxieHrne uMeroT CIeKTPbl KOMOWHALIMOHHOTO paccessHus?

Ha yeM ocCHOBaHBl METOJbl KOJHMYECTBEHHOI'O aHAIM3a IO CIIEKTPaM
KOMOHMHAIMOHHOTO paccessHusi? B dem cymHOCTh aToMHO-abCOpPOIMOHHOTO
aHanu3a? Yo SBISETCS aHATUTUYECKUM CUTHAJIOM B ’TOM METOAE?

Kakue m1OCTOMHCTBA M HENOCTaTKM XapaKTEpHbI [JIs METOJOB aTOMHO-
a0COPOIIMOHHOTO aHaJIN3a U YMUCCUOHHOM CTIEKTPOCKOMUN?

B yeM cymHOCTb S1€pHOr0 MarHuTHOTO pe3oHanca (AMP)?

Kakue sapa o0nagaroT mMapaMarHUTHBIMM M KaKUMe€ JIMaMarHUTHBIMU
CBOMCTBamMu?

Kak paccuuThiBaeTCsi XUMUYECKHM CIBUT, UTO OH XapaKTEPU3YET?

Kakue tpeboBanus npenbsapistorcs k ctanaapram B IMP? Kakue BemiectBa
UCIIOJIB3YIOTCS B KAYECTBE CTAHAAPTOB MPU CHATUU CIIEKTPOB SAMP?

UTo Takoe 3MEeKTPOIHBIN MOTEHIMAN, OT YETO 3aBUCUT €ro BeJInunHa?
Hanumure ypaBHenue HepHcTa mist peakunu, NMPOTEKAOUIEd HAa LUHKOBOU
IUTACTUHKE B PACTBOPE XJIOPUAA LIMHKA.

[Tpsimast motenumomerpusi. CymHOCTb, 00J1aCTh MPUMEHEHHUSI, IOCTOMHCTBA U
HEJ0CTaTKU METO/A.

B uem cymHoCTs XpomaTorpaduyeckoro mpoiecca?

Kak kmaccuguuupyoT MeToasl XpoMaTtorpapuu Mo arperaTHOMY COCTOSIHUIO
a3 1 Mo MeTo/IMKe NPOBEJEHUS HKCIIEpUMEHTA?

B dueMm cocTouT NposSiBUTENBHBIN (3JF03HTHBIN ) aHATN3?

Ha yeM ocHOBaH mMacc-CIEKTPOMETPUUECKUN aHATA3?

Kakune cBOIICTBa HOHOB NMPUBOJAT K UX PA3ACICHUIO B MACC-CIIEKTPOMETPE?
Ha yeM 0CHOBaH Ka4eCTBEHHBIN MacCC-CIIEKTPOMETPUUECKUN aHATINA3?



3agaum 1J151 NMCHbMEHHON CaMOCTOSITeIbHON KOHTPOJIbHOM padoThI:

OO0pa3sen 3aganuii K KOHTPOJILHOM padore.

1. dusnyeckoe CBOMCTBO ATO

a. CBOMCTBO, MPUCYIIUE BEIIECTBY BHE XUMUUYECKOTO B3aUMOJICHCTBUSI.

0. OTBETHas peaklys Ha BHEIIIHEE BO3/ICHCTBHE.

B. M€pa B3aUMO/JICUCTBUS.

. OObEKTUBHAS XapaKTEPUCTHKA BEILIECTRA.
2. 3amnpelieHHbIE 3JEKTPOHHBIE IEPEXO/IBI ITO:

a. Tepexoibl, KOTOpble HE MOTYT OBITh OIHUCAHBI CYIIECTBYIOIIUMHU

Hay4YHBIMHU TEOPUSIMHU.

0. mepexobl, KOTOPbIE HE IPOUCXOAT HU MPU KAaKUX 0OCTOSITEIHCTBAX.

B. [IEPEX0/Ibl, BEPOSATHOCTh KOTOPHIX KpaliHEe Maia.

T. HET TaKUX MEePEX0JIOB.
3. Ha ko3 duiirieHT MOJISIpHOTO MOTJIOICHUSI HanOOoJIbIIIee BIUSHUE OKa3bIBAIOT:

a. IJTMHA BOJIHBI IPOXOJIAILIETO CBETA.

0. Temmneparypa.

B. KOHLIEHTpAIUs pacTBOpa.

r. IpUpOJa BELIECTBA.
4. Kakoii cBeT paccemBaeTcsi B HAUOOJIBIIICH CTENICHU YacTHIIaAMH, HaXOASIITUMUCS
B PaCTBOPE BO B3BEIIEHHOM COCTOSIHUU:

a) JKeJTHI;

0) cuHui;

B) 3€JICHBII;

I') KpacHbIN?
5. PaccuntaTh paBHOBECHBII MOTEHLMAN CEPEOPSHON IUIACTHMHKH, OMYIIEHHON B
pactBop cyibdara cepedbpa ¢ konHueHtpanuei 0,001 monw/n1 mpu Temmeparype
27°C.
6. B KOHIYKTOMETPHYECKYIO SYEHKY C DJIEKTPOAAaMM ILIOmAnpio 2,25 cm?,
pAacIlojOKEHHBIMU Ha PacCTOSHUM 4 CM JIpyr OT Jpyra, MOMEIIEH pacTBOp
xjopuaa kanus ¢ koHueHTpamued 0,01 monp/n. M3mepeHHoe npu temmeparype
25°C conpotusieHue pactsopa coctaBwio 1259,56 Om. PaccunuTaTh YACIbHYIO
U MOJISIPHYIO 3JIEKTPUYECKHE MPOBOAUMOCTH pPacTBopa U KOdI()PUIIMEHT

AJIEKTPUYECKON MPOBOJIUMOCTH XJIOPUIA KA.

7. BBIUMCIUTD CTENEHb AUCCOUMAIMUA YKCYCHOM KHUCIIOTBI B PacTBOPE, MOJISIpHAs
MIPOBOAUMOCTD KOTOPOTO npu TemIeparype 25°C COCTaBJISIET
0,0001464 Cm-M?/MO1Ib.

8. Uepes konoHKyY ¢ katnonutoMm B H* — dhopme nponyctriu 20 mi pactBopa KCl.
Omroat ortutpoBanu 15 mi 0,1 mons/n pactBopa NaOH. Onpenenuts coaepxaHue
KCI B ananu3upyemMom pacTBope.



9. Koapdunuent monspuoro noriomenuss KMnO4 mpu ninuHe BoiHBI 546 HM
paBeH 2420. Onrtuyeckas IUIOTHOCTb HCCIEAYEMOIO pacTBOpa B KIOBETE
TOMUHOM c0s 2 cM pasHa 0,80. Uemy pasen T(KMnO4/Mn*?), r/mn?

10. Onpenenute mMaccoByro A0it0 (%) MeTaHa M 3TaHa B ra30BOM CMECH, €CIU
IUIOIAIM XpOMAaTorpaduiyecKuX MUKOB U TMOMPaBOYHBbIE KOAIP(OUIUEHTHl ITHUX
KOMIIOHEHTOB PaBHEL, COOTBETCTBEHHO: 80 MM? 1 1,23 mm?, 40 mm? 1 1,15 Mm>.

2.2. OueHo4YHBbIE CPEACTBA JJIS MPOMEKYTOUYHOM aTTeCTANNN

TeopeTuyeckue BONMPOCHI K 3a4e€TYy.

[E—

[Tonarne ®XMA. AHAUIUTUYECKUAN CUTHAIL.

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

3. DJEKTPOMAarHUTHOE M3JIyYEHUE U €T0 XApaKTEPUCTUKU. KBaHTOBBIE U
BOJIHOBBIE CBOMCTBA CBETA. B3anMo1eiCTBHE U3ITyUEHHUSI C BEIIECTBOM.

4. OCHOBHBIE THIIBI AJIEKTPOHHBIX MIEPEXO0B B MOJIEKYJIAX OPTaHUYECKUX

BEILIECTB.

Jaiite onpeaeneHus: MOHATUIM «XpOMO(DOP» U «aAYKCOXPOM.

6. I'mncoxpomHblii 1 OATOXPOMHBIN CABUT, THIIOXPOMHBIN U THIIEPXPOMHBII
s dekr.

7. Knaccudukarus onTHYECKUX METO/IOB aHAIN3a.

8. TloHsiTHE O CHEKTPOCKOMHUH. DMUCCUOHHAS CIIEKTPOCKOMUSI.

9. OGmiast xapaKTepUCTHKA U OCOOEHHOCTH YMUCCHOHHBIX ONTUYECKUX
METO/OB.

10.IHTEHCUBHOCTD U IIMPUHA CIIEKTPATbHBIX JTUHUM.

11.KauecTBEeHHBIN aHATU3 B SMUCCUOHHOW CIIEKTPOCKOIIHH.

12.Kom4eCTBEHHBIN aHAJIN3 B YMUCCUOHHOW CTIEKTPOCKOIHH.

13.OcHOBHBIE y37bl U KOHCTPYKIHUS IPUOOPOB JI1 SMUCCUOHHOM
CIIEKTPOCKOIIHH.

14.YicTouyHuKH BO30YXACHUS, TUCTIEPTUPYIOLINNA 311€MEHT, IPUEMHUKH CBETA.

15.11namennast poromeTpusi.

16.JIroMUHECLIEHTHBIN aHaIN3.

17.910 u3yyaer 31eKTpOHHAs CIEKTPOCKOIHUSI OPraHUYECKUX COSTUHEHUIT?

18.Teopust abcopOIMOHHBIX METOI0B aHanu3a. CIIEKTPHI OTJIOMICHUS U HX
mpoucxoskenue. Bpamarenbabie, KoiaebaTenbHbIE U SJICKTPOHHBIC
CIIEKTPBI.

19.3akon byrepa-JlamGepTta-bepa.

20.1nudpakpacHas CIIeKTPOCKOITHS.

21.0OcHoBHbIE y31bl U KOHCTpYKIMS prbopos 11 UK cniektpockonumu.

22.PamaHOBCKas CIIEKTPOCKOMUS.

23.Texnuka usmepenus u pacumpposku criektpoB UK nornomienus.

24.BaneHTHble U 1epOpMalIMOHHBIE KOJIEOAHUS.

25.J1aiiTe onpeneneHus NOHATUSIM: OCHOBHAsI YaCTOTa, HOPMAJIbHBIE

KOJIeOaHMUsI.

hd



26.UudpaxpacHasi CHEKTPOCKONHMS AJIKAHOB. Y KQXKUTE 00JIaCTH BAJICHTHBIX U
nehopMaIMOHHBIX KOJIE0aHUH COOTBETCTBYIOIINX CBS3EH.

27 .VadpakpacHasi CHEKTPOCKOTHS ATKEHOB. Y KaXUTE 00JIaCTH BAICHTHBIX U
nehopMaITMOHHBIX KOJIEOaHUH COOTBETCTBYIOIIHMX CBSI3CH.

28.MuadpakpacHasi CHEKTPOCKOTHS ATKUHOB. Y KaKUTE 00JACTH BAICHTHBIX U
nehopMaITMOHHBIX KOJIE0aHUH COOTBETCTBYIOIINX CBS3EH.

29.MadpakpacHasi CHEKTPOCKOTHS THIAPOKCUIICOEPIKAIINUX COCTUHEHUN
(ciupToB U (heHONIOB). YKaKUTE 00JIACTH BaJCHTHBIX U A€(POPMaIIMOHHBIX
KOJICOAHHI COOTBETCTBYIOIIUX CBS3CH.

30.UudpaxpacHas CHEKTPOCKONHS aJIKMII3aMEIICHHBIXapEHOB. Y KaXKHUTE
OCHOBHBIE 00JIaCTH BaJIeHTHBIX U AeopmaninoHHbIx konedanuit C—C u C-H
CBA3CH.

31.UudpaxpacHas CHEKTPOCKOINHS TajJoreH0eH3010B, HUTPOOESH30JI0B U
apUJIAaMHUHOB. YKaXUTE 00J1aCTH KOJIEOaHUI COOTBETCTBYIOLIUX CBS3EH.

32.UnudpakpacHasi CIEKTPOCKOMNHUS alIbICTUI0B. Y KaXKUTE 00J1aCTU KOJIeOaHUI
COOTBETCTBYIOIIUX CBSI3EH.

33.UudpakpacHasi CIEKTPOCKONHUS KETOHOB. Y KaKUTE 007aCTH KoJeOaHu
COOTBETCTBYIOIIUX CBSI3EH.

34 . ndpakpacHasi CIEKTPOCKONHUS KAPOOHOBBIX KUCJIOT U CIOKHBIX A(DUPOB.
VYkaxkute 0051acTH KOJIeOaHU COOTBETCTBYIOIUX CBS3EH.

35.UudpaxpacHas CHEKTPOCKOMHS a30TCOIEPKAIIUX COCTUHEHU (aMUHOB,
HUTPOCOSANHEHUHN, HUTPUJIOB). YKaXUTE 00J1acTU KOJeOaHil (BaJICHTHBIX
U 1e(OPMAIIMOHHBIX) COOTBETCTBYIOIINX CBSA3EH.

36.KauectBennsbiii ananu3 B K criekTpockonuu.

37.KonuuectBeHHbI ananu3 B UK cnekTpockonuu.

38. AToMHO-a0CcOpOIMOHHAS CTIEKTPOCKOIIHS.

39.®oTomerpusa. Meronbl uamMepeHuil B kojopuMmerpuu. CrieKTpohoTOMETpHSI.

40.DoTokonopumerp. Cxema npubdopa, padora Ha HeM. ONTUMAJIbHBIC YCIOBUS
dhoTOMETPUYECKHUX ONPEACTICHUM.

41.Paccesnue nznydyenus. Hegenomerpus u TypOuaumeTpus.

42 TMongapumetpus. [lonydenue miocKonosipu30BaHHOTO cBeTa. [[puHimn
JIEUCTBUS NIOJISAPU3ATOPA.

43.Anmaparypa sl HOJIIPUMETPUUECKUX U3MEPEHUM.

44.3aBUCUMOCTb yTJia BpalIEHHUs MIOCKOCTH MOJIIPU3ALUU OT Pa3IUYHbIX
(bakTopoB.

45.0nTHuecKky aKTUBHEIE BEIIECTBA.

46.Pedpakromerpus. TeopeTnueckoe obocHOBaHMe MeToaa. [IpemomieHue
CBETA.

47.YT0J1 NOTHOTO BHYTPEHHETO OTPAKEHUSI. 3aBUCUMOCTD IMOKa3aTelIs
MPEJIOMIICHHS OT Pa3IMYHbIX (haKTOPOB.

48.PedpakToMeTphl.

49.®usnueckue ocHOBbI IMP criekTpockonuu.

50.Y110BOI MOMEHT KOJIMYECTBA JIBHKEHUSI. MarHUTHbIE MOMEHTHI SIZIEp.

51.I1oBeaeHue siaep B MArHUTHOM TIOJIE.



52.DHeprus saep B MarHuTHOM noJie, 3 dekt 3eemana. PesoHaHcHas yacTtoTa
MOTJIOIIECHHUS.

53.YcTpoiCTBO CIEKTPOMETPA SJIEPHOTO0 MATHUTHOTO PE30HAHCA C
NOCTOSIHHBIM MarHUTOM.

54.Pe3onancusle yactoTel B IMP 'H u 13C.,

55.Xumuueckuii caBUT. [[naMarHuTHOE 3KpAaHUPOBAHUE SIED.

56.KoHcTaHTa 3KpaHUpPOBaHHUS.

57.3aBUCHUMOCTh XUMUYECKOTO CIBUTA OT XUMHUUYECKOTO OKPYKEHUS

58.IHayKTUBHBIN 1 Me30MepHbIN 3P ekThl. BiusHue nuaMarHUTHBIX
KOJIBIIEBBIX TOKOB (PKpaHUPOBAHKE U JIE39KPAHUPOBAHUE).

59.1HTerpupoBaHue cCUrHaiaoB B cnekrpax AMP.

60.1uTerpanbabie ”HTEHCUBHOCTH cieKTpoB SAIMP. NuTterpan. TouHocTh
WHTETPUPOBAHUS.

61.1Tonyuenue konnmuecTBeHHOW MH(pOpManuu u3 crekTpoB IMP 1 ocHOBHbIE
00J1aCTH €€ MPUMEHEHHS.

62.Meton SIMP "*C, ¢pusuueckue ocHOBbI. SIMP-U30TOMBL

63.J[ByMepHBIE SKCIIEPUMEHTAIbLHbBIE METOIBI CrIEKTpocKomuu >C-SIMP

64.Tuns! cnekrpomeTpoB (CW u @ypre). PactBopurenu ans AMP
CHEKTPOCKOMHH.

65.XumMHuueckass 1 MarHUTHasi 3KBUBAJICHTHOCTb. [ Ipumepsl.

66.CriekTpocKOonus MPOTOHHOT'O MarHUTHOTO pe3oHaHca ([IMP).

67.KoHcTaHTa CIMH-CIMHOBOT'O B3aUMOICUCTBUS.

68.MeToabl ynpoieHus cioxkHbix AMP cniekTpos.

69.I1posiBnenue xumuaeckoro oomena B IMP cniektpax.

70.0OnpeneneHue OTHOCUTENBHBIX MHTEHCUBHOCTEN CUTHAJIOB B MYJIBTHILIETAX
C IOMOUIBIO TpeyroyibHUKa Ilackas.

Teoperuyeckne BONPOCHI K IK3aMEHY.

1. OcHOBHbIE MOHATHS U KJIacCU(PUKAIUS FTEKTPOXUMUYECKUX METOJIOB.

2. DIEKTPOXUMHUYECKUE METOIbl aHAJIN3a Ha COBPEMEHHOM JTare pa3BUTHSL.

3. Dnextpuyeckas MpOBOAUMOCTb PACTBOPOB.

4. VMOHOCENEKTUBHBIE AIEKTPO/IBbI.

5. XapakTepUCTUKH JIEKTPOJIOB.

6. DIIeKTpoXUMHUYECKas sueiika 1 €€ COCTaB.

7. BosbTamMnepomeTrpus.

8. Kiaccuueckast monsiporpadusi.

9. Cxema nomnsiporpadudecKkoil yCTaHOBKH.

10.IIpoueccel mpoTeKaroue Ha PTYTHOM KareJIbHOM 3JIEKTPOJE.
XapaxkTepucTrka noysiporpaduyeckoil BOJIHBI.

11.KonuuecTBeHHbIN U Ka4ECTBEHHBIN NoJsiporpaduyecKuii aHaaus.

12.Kynonometpus. Teopernueckue ocHOBbI. Knaccudukarus
KYJIOHOMETPUYECKUX METOJIOB.

13.TloreHunocTaTuyecKas KyJOHOMETPHSI.



14.CTaHapTHBIN U UCCIIETyEMbIN TAIbBAHUYECKUN SJIEMEHT.

15.1Tpubops! A HOTEHIIMOCTATUYECKON KYJIOHOMETPHUH.

16.KynonomeTrpuueckoe TutpoBanue. [IpakTrnueckoe npuMeHEeHnEe METOA.

1'7.KongykromeTpus. Y 1ejbHast ¥ SKBUBAJIICHTHAS JIEKTPOIPOBOIHOCTH.

18.Cxema KOHIYKTOMETpA.

19.Metoas! n3mMepeHnst B KOHIYKTOMETPUN: NpsiMasi KOHTYKTOMETPHUS,
KOHJYKTOMETPUYECKOE TUTPOBAHKUE U €r0 PA3HOBHIHOCTH.

20.BYU-KOHAYKTOMETPHUSI.

21.IToreHmomMeTpusi. DIEKTPOIbl: UHANKATOPHBIE U CPABHEHUS, UX TUIBI U
BO3MO>KHOCTH.

22 .Ilorennmomerpuyeckoe usmepenue pH.

23.KanubpoBka pH — meTpoB 1o 3naueHusiM pH.

24 .CTeKJISTHHBIA 2JIEKTPOSI.

25.TloTeHuHOMETPUYECKOE TUTPOBAHUE. BO3MOKHOCTH MPUMEHEHUS [TPU
Pa3JIMYHBIX METO/aX TUTPOBAHMUS.

26.Macc-cnektpoMerpusi. TeopeTnueckoe 000CHOBaHHE METO/IA.
Bo3moxHOCTH MeTO1a.

277.1TpeumyniecTBa METO1a MACC-CIIEKTPOMETPUN OPTAHUYECKUX COCTUHECHHM.

28./IBMKEHHE 3apsKEHHON YaCTULBI B IOCTOSHHOM MarHMTHOM IIOJIE.

29.Tunbl HOHOB, BOZHUKAIOIIUE NP HOHU3AIUN MOJIEKYJIbl OPraHUYECKOTO
COEIMHEHHS METOJIOM 2JIEKTPOHHOIO yJapa.

30.CBs13b HHTEHCUBHOCTH MTMKA MOJIEKYJIIPHOTO HOHA U SHEPTUU
VOHU3HPYIOUIUX 3JEKTPOHOB.

31.MeToabl HOHU3AIUN.

32.MeTonbl pa3ieeHNsI HOHOB.

33.MeToabl AETEKTUPOBAHUS NOHOB.

34.YCcTpONCTBO U MPUHITUI PAOOTHI MacC-CIEKTPOMETpa.

35.A30THOE TIpaBUIIO.

36.11paBusno «popMaibHOM HEMPEACTHBHOCTI.

37.Kakyto nH(popManuo MOXKHO MOJTYYUTh B PE3yJbTaTe aHaIu3a 00J1acTu
IAKa MOJIEKYJISIPHOTO MOHA?

38.Ananu3 061aCTH MOJIEKYJISIPHOTO MOHA ISl COSIMHEHUH, CO/IepIKaIluX
aTOMBbI yTJEpoJia, Cepbl, KUCIOPOIa.

39.Macc-CneKTpoMeTpHrsi MOHOTaJIOT€HCOAePKaIUX COSTUHEHUM.

40.Macc-CrneKTpoMeTpUs TUTATOTE€HCOASPKAIINX COCTMHEHUM.

41.Bua o01acTH MUKa MOJICKYJIIPHOTO MOHA B MAacC-CIIEKTPE
raJIOr€HOMPON3BOAHBIX, COJIEPIKALNX OJTHOBPEMEHHO JIBa U OoJiee
Pa3JIMYHBIX TAJIOTCHOB.

42.006mue npaBuia hpparMeHTAIMH AJIKAHOB MPU UCIIOJIb30BAHUU MOHU3AIIUN
AJIEKTPOHHBIM yJIapOM.

43.006mue nmpaBuiia pparMeHTaIlMy aJKaHOB MPU UCIIOJIb30BAHUN MOHU3AIIMHU
AIEKTPOHHBIM yIAPOM.

44.0061mue npaBuia ¢pparMeHTaIMK rajJoreHaIKaHOB TPU UCTIOIb30BAHUU
VMOHU3AIUU IEKTPOHHBIM yIAPOM.



45.0061mue npaBuia ¢pparMeHTalMK CIIUPTOB IIPU UCTIOIb30BAHUN HOHU3ALIUH
AIIEKTPOHHBIM YJIapOM.

46.00mue mpaBuia hparMeHTAIMA THOCTTUPTOB MPH UCIIOJIH30BAaHUHT
MOHM3AINH SJICKTPOHHBIM yIapOM.

47.00m1ue npaBuia (pparMeHTaly KETOHOB MIPH UCIIOJIb30BAHUN MOHU3AINH
AIIEKTPOHHBIM YIapOM.

48.00mue mpaBuia GparMeHTAINHA ATTBIETHIOB ITPH UCTIOIB30BAHUH
MOHU3ALIUU 3JIEKTPOHHBIM yJIapOM.

49.IleperpynnupoBka Mak-JlapdepTu.

50.Macc-cnektpoMeTpusi PEHOJIOB U UX MPOCTHIX I(PUPOB.

51.OcHOBHBIE ITyTH MAacCC-CIEKTPOMETPUUYECKOTO paciaia MOJIEKYJI
KapOOHOBBIX KUCIIOT U UX MPOU3BOIHBIX.

52.Xpomarorpadus. Teopernueckoe 000CHOBaHUE METO/IA.

53.Knaccudukaius MeTo10B XpoMaTorpaduu.

54.0OcHOBHBIEC XapaKTEPUCTHKH XPOMATOTpapUIECKIX THKOB.

55.0cHoBbI Teopuu Xxpomarorpadguu. Meroj TeopeTUUeCKUX TapesoK.

56.Kunernueckas Teopusi XxpomaTorpapuu.

57 .11pubops! aiig razoBoi xpomaTtorpaguu. J[eTeKTopsl.

58.B0o3M0KHOCTH METO/A ra30BOM XpoMaTorpaduu.

59.TounkocnoitHast xpomarorpadusi.

60.MonooOMeHHast xpomatorpadusi.

61.bymaxknast xpomatorpadusi.

62.Crioco0sI orieHKH 3(PPEKTUBHOCTU XpOMATOTpahUueCKIX KOJTOHOK.

63.Crnioco0bI OIIEHKH CEIEKTUBHOCTH U Pa3JeIUTEIbHON CTOCOOHOCTH
XpomaTorpauueckux KOJOHOK.

64.BeiecTBa, UCMOIb3yEeMbIE B KAUECTBE HEMOJIBUKHBIX (a3, TpeOOBaHUS K
HUM.

65.BemiecTBa, HCOIB3yEMbIE B KAUECTBE MOABMXHON (pa3bl, TpEOOBAHMS K
HUM.

66.MeToabl MPaKTUYECKOTO Pacu€Ta XpOMAaTOIPAMM.

67.Knaccudukaius HOHOOOMEHHBIX MaTEPHUAJIOB.

68.KauecTBeHHBII aHamu3 B OyMaxHOU XxpoMarorpaduu.

69.11puémMbI KOTMUECTBEHHOTO aHAIM3a B METOJIe OyMaXKHOI XpomaTorpaduu.

70.AnmnaparypHoe opopmiieHHEe U TEXHUKA BBIMOJTHEHUS aHAIN3a METOA0M
OyMa)KHOUM ¥ TOHKOCTIOMHOM XpoMartorpadum.



