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OLHEHOYHBIE MATEPHUAJIBI

nmo AucuumInHe UHCTpYMEHTAJIbHbIE METOAbI MCCJI€IOBAHUSI B TOBAPOBEAEHUH

MEPEYEHb KOMIIETEHIIUM C YKA3ZAHUEM PE3YJIbTATOB
OBYYEHMUA U OTAIIOB UX POPMHUPOBAHUAA 110 JNCIUIIIMHE

dopMupyemble WNHpukatopsl
KOMIIETEHIIH JOCTHKEHUS HaumenoBanue
. Pe3ynbrarel 00yueHus
(xon m KOMITETEHITH KOHTPOJIMPYEMBIX
(3HaHMS, YMEHUSA)
HaMMEHOBAHUE (Ko ¥ HAMMEHOBaHHE pas3zesnoB u TeM
KOMITCTCHITHH ) WHJIMKATOPA)
OIIK-2 Cniocoben OIIK-2.1 ITpumensier OIIK-2.1. 3-1 3naer
UCIIOJIb30BaTh COBPEMEHHBIE METO/IbI | OCHOBHBIE METO/IbI Tena 1
COBpEMEHHbIE MCCJICIOBAHMUS M CCJIETOBAHMUS '
Knaccudukanms
METO/IbI Ka4yecTBa, Ka4yecTBa,
(U3UKO-XUMHYECKUX
UCCIIEZIOBAHUS, 0€e30MacHOCTH U UACHTU(DUKAIIIH U
METO/IOB MCCIICIOBAHMUS
OLICHKH H MO/UTMHHOCTH TOBapoB | 0€301MacHOCTH TOBAapOB

OKCIICPTU3bI TOBAPOB

OIIK-2.1. V-1 YMmeer

Tema 2. OnTuueckasd

MPUMEHSITh METO/IbI JNEKTPOHHAs
MCCJIEJOBAHMSI TOBAPOB | CIIEKTPOCKOMUS
JUTSI pEIICHUS Tewma 3. UudpakpacuHas
npodeccuoHaIbHbIX CIIEKTPOCKOIHUSA
3a1a4 Tema 4. XKunkoctHas u
ra3zoBasi
xpomarorpadus
Tema 5. Xpomaro-macc-
CHEKTPOMETPHUS
Tema 6. KanwnspHblit
aneKkTpodopes.
OIIK-2.2 [Tpumensier OIIK-2.2. 3-1 3naer Tewma 1.
COBPEMEHHBIE METOJbl | OCHOBHBIE Knaccudukanus

SKCIICPTU3BI U OLICHKHA
TOBApoOB

COBPEMECHHBIC METO/IbI
9KCIICPTU3BI U OLICHKHA

(U3UKO-XUMHYECKUX
METO/I0B UCCIEA0OBaHUs

TOBapOB
OIIK-2.2. V-1 Ymeer Tema 2. OnTuueckas
OCYIIECTBIISTh JIEKTPOHHAS
AKCIEPTU3Y U OLIEHKY CHEKTPOCKOMUS
TOBapOB C Tewma 3. Undpaxpacnas
HCIIOJIb30BaHHEM CHEKTPOCKOMUS

COBPEMECHHBIX METO/I0B

Tema 4. X KunkoctHas u
ra3zoBast
xpomatorpadus

Tema 5. Xpomaro-macc-
CHEKTPOMETPHUS

Tema 6. KanwnspHblit
aexkTpodopes.




METOIUYECKHUE MATEPHUAJIBbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIAM

HepequL y‘leﬁHLIX 3anaHm71 Ha ayIMTOPHBIX 3aHATUAX

3amanus 1uis J1a00paTOPHBIX padoT:

NHauKaTopbl 10CTHKEHUS

OIIK-2.1 IlpumeHsieT COBpeMEHHBIE METO/IbI UCCIICIOBAHUS KauecTBa, O€30MaCHOCTH H
MOAJTUHHOCTU TOBAPOB,;

OIIK-2.2 IIpuMeHsieT COBpeMEHHBIE METO/Ibl SKCIIEPTU3bI U OLIEHKU TOBAPOB.

JlaboparopHas pabota 1.

— B3Bamanme 1: IlpuoOpereHue TEpBUYHBIC HABBIKM  pabOTBI C  COBPEMEHHBIMHU
crniekTpooTOMEeTpamMK B yIbTpadUOIECTOBOM, BUAMMOM, (DyHIaMEHTAIBHOW HH(paKpacHoi
obmacTsiMu 1 (ITyOpECHEHTHBIME CIIEKTPOPOTOMETPAMHU.

— 3amanue 2. OmpenerneHue CBOOOJHOTO XJIOpAa B BOJONPOBOJHOW BOJC. (BBIMOJHSIOT Ha
moOoM criekTpodoTomerpe).

— B3amanue 3: OmnpeaencHus I[IBeTa TOMATHOW TAacThl (OTOMETPUYECKHMM METOJOM Ha
cnekrpodoTomerpe UV-2450.

— 3amanme 4: OnpeneneHue MONOCH QuIrOOpeceHInH prudodaaBuHa Ha (DIOOPECIIEHTHOM
cnekrpodoromerpe RF5301PC.

JlaboparopHas pabdota 2.
— 3anmanue 1: IlpuoOpereHHe TmEpBUYHBIC HABBIKM pPAOOTHl C HWOHHBIM JKHUIKOCTHBIM
xpomarorpadom Shimadzu.
— 3amanue 2: OmnpejeneHHe HUTPATOB W HUTPUTOB B ILJI0JAX, OBOIIAX M IJIOJOOBOIIHBIX
TOBapax.

JlaboparopHas pabdota 3.
— 3anmanme 1: IlpuoOpereHue mepBUYHBIE HABBIKM pabOThl €  Ta30KUAKOCTHBIMHU
xpomarorpadamu (Kpucramt 2000M)

JIaGopartopHas paborta 4.
— 3amanune 1: IlpuoOpeTeHue mNepBUYHBIE HABBIKK PAOOTHI C aTOMHO-a0COPOIIMOHHBIM
cnektpodoTomerpom AA-6300.
— 3amanune 2: OmpeneneHue TOKCHUYHBIX JJIEMEHTOB B BOJIONPOBOJHON MHUTHEBOM BOJIE,
CTOJIOBOW MUHEPAIHHOU BOJIE, COKAX, AIKOTOJBHBIX HAITUTKAX.

JlabopaTtopHas pabora 5.
— 3aganme 1: [lpuoOpereHue mEpBUYHBIE HABBIKM Pa0OTHI C PEHTIEHO(MIYOPECHEHTHBIM

criektpomerpom ElvaX.

Kpurepuu onenku (B 0ayax):

2 bamia BBICTABJIIETCS CTY/ICHTY 3a BBIITOJHEHHUE OHOTO 3aaHus JTabopaToOpHOi paboThl B
[IOJIHOM O0BEME.




3agaHus 119 TEKyLIEero KOHTPOJIst

Bonpocs 1151 3alIUTHI JIA00PATOPHBIX PadoT:

NHaukaTopbl JOCTHXKEHUS

OIIK-2.1 IlpumMeHsieT cOBpeMEHHbIE METO/IbI UCCIIEI0BAaHUS KauecTBa, 0€30MacHOCTH U
MOJIMHHOCTU TOBApPOB;

OIIK-2.2 IIpumeHseT COBpEMEHHbBIE METO/Ibl AKCIIEPTU3bI U OLICHKH TOBAPOB.

Tema 1 «Kinaccupukanus Gu3anKo-XUMHYECKUX METOI0B MCCIET0BAHUDY

OxapakTtepu3yiite mpeaIMeT U 3a1a4d y4eOHOM TUCIUTUTHHBI.

2. OObBsiCHUTE, YeM MNPUHIMIHAIBLHO OTIMYACTCS MHCTPYMEHTAIBHBIN (DU3UKO-XUMHUYCCKHIMA
aHaJIU3 OT OPraHOJIETITUYECKOTO.

3. Kakoe mecto 3aHMMaeT WHCTPYMEHTAIbHBIA (DU3NKO-XUMHUYECKUH aHAIU3 MPHU KOHTPOJIE

0€30MacHOCTH U KauyeCTBa MPOI0BOJIbCTBEHHBIX TOBAPOB?

Urto sByIsIeTCs TIIAaBHBIM MIPUHITMIIOM TPU OCYILECTBICHUH MPOO00TOOpa?

Yro Takoe mpoOOmnoAroToBka?

Kakue GakTopsl MOTYT MPUBECTH K TOTYYCHHUIO HETPABUILHBIX PE3y/IbTaTOB aHAIN3a?

Yrto Takoe X0JI0CTON ONbIT?

Uro Takoe rpagyupoBKa U YeM BbI3BaHA €€ HEOOXO0AUMOCTh?

[TouemMy mpH HaAXOXACHUU TPAAYHUPOBOUHOM (YHKIUU MBI JIOJDKHBI HCIOJIH30BATh

CTaTHUCTUYECKYIO 00pabOTKy pe3yabTaTOB U3MEpEHUs?

10. Yro takoe pacnpenenenue CtbrogeHTa?

11. OcHoBHOE oOTIMYUE (PU3MUECKUX METOJOB HCCIEIOBAaHUS MaTEPUATIOB U BEIIECTB OT
(U3UKO-XMMHUYECKUX METO/I0B UCCIICIOBAHMUS.

12. CTpyKTypHbIE aHAIUTHIECKUE METOJIBI MCCIICTOBAHMSL.

13. Metononoruyeckas ¥ Hay4Has AesITEIbHOCTh B aHAJTUTHUECKOH J1a00paTOpHH.

14. Meton u MeToIMKa.

15. OcHOBBI KTacCU(PUKAIIUU METOJOB UCCIIEIOBAHUS
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Tema 2 «OnTHYecKkas 31eKTPOHHAS CHEKTPOCKOIHU»

Urto Takoe aToMHasi OpOUTaIh?

UYro Takoe MoJIeKyJIsipHas opoUTanb?

B kakux nuana3zoHax JJIMH BOJIH PETUCTPUPYIOT Y D- U BUJUMBIE CIEKTPHI?

Hapucyiite 610k-cxemy ceKTpopoToMeTpa.

Uro Takoe onTHYecKas IUIOTHOCTh U KaK OHA CBSI3aHa C MPOMyCKaHueM?

Yro Takoe XxpoMo(pOpHBbIE TPYIIIbI?

Kaxkoe siBnenue onuceiBaet 3akoH byrepa-Jlam6epta-bepa?

KakoBel orpanndenus 3akona byrepa-Jlam6epra-bepa?

OO6nacTh NpUMEHEHUs! aTOMHO-a0COPOIIMOHHOM CIIEKTPOMETPUH.

0. Yto Takoe ¢uryopecueHuus?

1. Bo3MOXHOCTH HCCIEI0BAHUS MOJTMMEPHBIX TOBAPOB M YIAaKOBKHU MeTogamMu Y D 1 BUIUMOI

CIEKTPOCKOIINH.

12. Ucnonp3oBanne Y@ u BUAMMOW CIIEKTPOCKONHMHU JUTsI aHATM3a MOBPEXKICHUA W TPUYAH
IIOTEpU Ka4eCTBA TOBAPOB U3 MOJIMBUHUIXJIOPUA.

13. Mcnionp30BaHne aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHH ISl aHAIN3a TSDKENIBIX METaJIOB
B IIPOJIOBOJILCTBEHHBIX MPOAYKTaX U MUTHEBOU BOJE.

14. Bo3MOXHOCTH  aTOMHO-a0COpPOLIMOHHOW ¥ aTOMHO-3MHCCHOHHOW  CIIEKTPOCKOMHH.
OCHOBHBIE OTIMYNS METOJIOB.

15. Metobr atomMu3aruu poOsl. [IpenMytiecTBa U HeAOCTaTKH
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Tema 3 «MH(pakpacHas CIEKTPOCKONM D)
Yro nzydaet nH(ppaxpacHasi CIEKTPOCKONHsA?
C KakuMu CTPYKTYpPHBIMH OCOOEHHOCTSIMH MOJIEKYJIbI ~CBSI3aHO IIOTJIOIICHHE B
nH(ppPaKpaCHOM Jana3oHe?
Uro Takoe BaJeHTHbIE KOJIeOaHUs?
Yro Ttakoe nedopMannoHHbIe Konebanus?
Uro Takoe XapaKTepUCTHYECKUE YaCTOThI?
UYro Takoe CKeJeTHbIe KoseOanus?
Kakyro ananutrueckyto nHGOpMaIiio MOXKHO MOJTYYUTh U3 HHPPAKPACHOTO CIieKTpa?
Kaxue marepuaisl ucrionb3yrot i ktoBeT B K cnekrpockonus u nouemy?
Uro Takoe uHppakpacHsliii ciektpodorometp ¢ Dypbe-peodpazoBaHreM U IIOYEMY TaKue
CIEKTPO(POTOMETPHI MOTYUHIIN HaUOOJIbIIIEEe PaCIPOCTpaHeHHE?
Uro Takoe nHppakpacHas CIEKTPOCKOINHUS B OJIMKHEN 00J1acTH U [ 4ero e€ UCIob3yloT?
KonebarenbHast CIEKTPOCKOIHS: CIIEKTPOCKONHUSI KOMOMHAIIMOHHOTO PaCcCesHUSI.
Ananu3 HedTu 1 HedTenpoaykToB ¢ npumeHeHueM MK B 6mmxuelt obnactu (BUK).
PacmmpoBka nHGpaKpaCHBIX CHEKTPOB MO KOPPEISIUOHHBIM AMarpaMMaM W TaOaumamM
XapaKTePUCTHUECKUX YaCTOT.
KommuectBennsiii ananu3 o UK criekrpam. Merog BHYTpEHHETO CTaHIapTa.
brnnxusas UK-cnektpockonus. Bo3mokHOCTH U IpUMEHEHUE.

Tema 4 «KuakocTHasi M ra3oBasi XpoMaTorpadpusp»
UYro Takoe afgcopOuus U 3a CYET YEro OHa MPOUCXOAUT?
Uro Takoe xpomaTorpadus, kKak oHa BO3HUKJIA U KaK OHA CBsI3aHa C aJicopOIueit?
UYro Takoe KOA(PGUIHMEHT pacrpeneseHusl ¥ Kak OH CBA3aH CO CKOPOCTBIO TEpeIBUKCHUS
BEIIECTBA 10 XpoMaTorpapudeckoil KoJoHKe?
Kakwue Buapl xpomarorpaduu Be 3Haere?
Hapucyiite 610k-cxemy razoBoro xpomarorpada.
Hapucyiite 6110K-cXeMy ®KHJIKOCTHOTO Xpomarorpada.
Yro Takoe xpomarorpaduyeckuii jerekrop?
Urto Takoe karapomeTp?
Urto takoe [TAJ1?
Urto Takoe MOHHAs KUIKOCTHAST XpoMaTorpadusi?
XpoMarorpamma: Mo KakuM IapamMeTpaM XapaKTepU3YIOT KOHIIEHTPALMI0 KOMIIOHEHTOB, a
YTO XapaKTEePU3YIOT 110 MapaMeTpy YAEpKUBAEMbIX 00BEMOB.
Kakue Tumbl ancopOeHTOB UCMONB3YIOT B ra30BOM M KUAKOCTHOM XpoMaTorpaduu.
Kaxkue 3/1t0eHThI HCTI0Ib3YIOT B Ta30BOM U AKUAKOCTHOM XpoMaTorpaduu.
Mertoa &KHUIKOCTHOM XpomaTorpaduu Ass onpeaesieHus MOAIMHHOCTH IPOyKTOB IMUTAHUS.
MeTo/1bl KOJTMYECTBEHHOT0 aHau3a B Xpomarorpaduu

Tema S «Xpomaro-macc-ClIeKTPOMETPUsD)
Ha xakoM ¢u3nueckoM NpuHIUIIE OCHOBaHA MacC-CIEKTPOMETpHs?
Kakue Buabl macc-criekrpomerpoB Brl 3Haere?
HapucyiiTe npuHIMnuanibHyo 6JI0K-CXeMy Macc-CreKTpoMerpa?
[Touemy Macc-CIIEKTpOMETP BaKyyMUPYIOT?
Kaxkue Bu1bI HOHM3AIIMN UCTIOJIB3YIOT B MACC-CIIEKTPOMETPUU?
UYT0 Takoe XpOMaTO-Macc-CIIEKTPOMETPHSI M 3a4€M OHA HYKHa?
Kaxoii ra3 ucnosnp3yroT B BapuaHTE Ta30BOM XpOMAaTO-MacC-CIIEKTPOMETPUU U TTouemy?
UYto Takoe MOJEKYISAPHBIA HOH?
UT0 Takoe OCKOJIOYHBII HOH?
Kak ocymiecTBiastoT naeHTuGUKAINIO 110 Macc-CrieKTpam?



11. Xpomaro-mMacc-ClieKTpOMETpUsT —  METOJA  KOHTpOJs ~ KadecTBa U OE30MacCHOCTH
IIPOZOBOJILCTBEHHBIX TOBAPOB.

12. Bo3MO>KHOCTH UCIIOJIb30BAaHMS MacC-CIIEKTPOMETpPa KaK JAETEKTOpa B APYTUX (PU3UUECKUX H
(U3NKO-XMMHUYECKUX METO/1aX aHaAJIN3a.

13. [IpuHIUIBI YIPaBICHUS MacC-CIIEKTPOMETPOM.

14. BausiHue ra3oBOro 3JUIIOEHTa HA KAyecTBO aHAIM3a METOJOM  XpOMaTo-Macc-
CIIEKTPOMETPUH.

15. Metoapbl pa3aeneHus U A1eTeKTUPOBAHUS HOHOB B MacC-CIIEKTPOMETPHUU

Tema 6 « Kannisipublii 3jiekTpodopes»

Uro Takoe anekTpodopes?

UTto Takoe KanmwUIAPHBIN deKTpodopes?

Kakue neTekTopbl HCIONIB3YIOTCS B KAMIUIIPHOM 3JIeKTpodopese?

Kak omnpenensitor coaep:kaHue pagioakTUBHBIX BEIIECTB B MPOJAOBOJILCTBEHHBIX TOBapax?

Uro Takoe WHBEpPCHAs BOJbTaMEPOMETpHUs?

Meton KanwuIsipHOTO 3JeKkTpodope3a — MeTOoA KOHTpPOJIS KayecTBa, OINpeAeseHUs

MOJITTMHHOCTU ¥ 0€301aCHOCTH HAIIMTKOB M MPOYKTOB MTUTAHUSI.

Meton pedppakromeTpuun Ipu aHAIKU3€E MPOIOBOJILCTBEHHBIX TOBAPOB.

8. BimsiHME TeMIepaTypHOTO peXHMa B CHCTEME Ha Ka4eCTBEHHBIC XapaKTEPUCTUKU aHAIA3A
METOJIOM KalMIISIPHOTO 3NeKTpodopesa.

9. Bmmsame pH Bemyimiero 3JaeKTpOIUTa M HANPSHKESHUS Ha KAUYECTBEHHBIC XapaKTEPUCTUKU
aHaJlM3a METOJIOM KaWJUISIPHOTO AJIeKTpodopesa.

10. Ucnosib30BaHme TPETOMIICHUS W pacCesHUE CBETa IPU aHAJIN3€ IPOJIOBOJIBLCTBEHHBIX
TOBapOB.
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Kpurepuu onenku (B 6amnax):

1 Gamn BBICTABJISICTCS CTY/ICHTY 3a NPABWIBHBIN U IIOJIHBIA OTBET HA OJJUH BOIIPOC.

KoMmiieKT TecTOB/TECTOBBIX 3aJaHUM

NuaukaTopsbl 10CTHKEHHUS:

OIIK-2.1 ITpumeHsieT COBpeMEHHBIE METO/IbI UCCIIEIOBAHNUS KaueCTBa, O€30MacHOCTH U
MOIJIMHHOCTH TOBAPOB;

OIIK-2.2 IIpuMeHsieT COBpEMEHHBIE METOIbI KCIIEPTU3bI U OLICHKH TOBApOB.

Bapmuanr 1
VYKaxuTe NpaBWIbHBINA OTBET.

1. CnexTpodoToMeTpHUeCKre MEeTOAbI AHAJIN32 OCHOBAHBI HA:

a) M3MepeHuu 371eKTpoNnpoBOHOCTH aHAJTM3UPYEMOTO BELIECTBA

0) M3MepeHnn MOrJIomEeHus AIEKTPOMarHuTHOTO U3JIy4€HHUsl aHAIU3UPYEMBIM BEIIECTBOM
B) IIpeBparniennn BemECTB MO/ A€HCTBUEM DIEKTPOMATHUTHOTO U3Ty4EHUS

r) 3mMepenun ucmyckaHuu BEIECTBOM 3JIEKTPOMAarHUTHOTO U3ITyUEHHS

1) 3mepenun n3MeHeHus TEMIIEpaTyphl BEIIECTBA B IIPOLIECCE PEAKIIMU

2. D1eKTPOMATHUTHOE U3JIy4eHue ¢ JIMHOM BoTHbI 200-360HM Ha3bIBaeTcs
a) yIabTpadroIeTOBBIM

0) nH}ppaKpacHbIM

B) BUJIUMBIM




r) OJIMKHUM HH(paKpacHbIM
1) TAKOTO HE OBIBaET

3. KBaHTBI 2JIEKTPOMATHUTHOT0 M3Jy4yeHus B oosactu 200-700umM npu B3auMo/1eliCTBUH C
BelIeCTBOM (MPH He0O b0 MJIOTHOCTH SHEPTUH U3JIyYeHHs1) MOTYT BbI3bIBATH:

a) mepexo/1 AEKTPOHOB 00JyyaeMoro BellecTBa Ha 0oJiee BEICOKUI SHEPreTHUYECKU YPOBEHb
0) HarpeB BelecTBa

') CBEYCHHE BEIECTBA

B) OCBEIIIEHUE 00Jy4aeMOoro BeIecTBa

1) U3JIy4deHue pacceuBaeTcs 0e3 U3MEHEHHs COCTOSIHUS BELIECTBA

4. 3axkon byrepa-Jlamb0epra-bepa ycranaBjinBaet 3aBHCUMOCTD

a) MOMJIOUIEHUS AIEKTPOMATHUTHOT'O U3JIYY€HHS OT MPUPO/IbI MOTJIOMIAOIIEr0 BEIIECTBA

0) MOTJIOUIEHUS SJIEKTPOMArHUTHOTO U3IYYeHHsI OT TOJIIMHBI UCCIIETyeMOro BellecTBa

T') MOTJIOUIEHUS AEKTPOMATHUTHOTO U3JIYY€HHS OT KOHIICHTPALIMK PACTBOPA UCCIIEyeMOTO
BelIeCTBa

B) MOTJIOIICHHS 3JIEKTPOMArHUTHOTO U3JTyYEHHUS OT TEMIIEPATYPhl UCCIEAYyEMOro BEIIECTBA
1) TIOTJIOLIEHUS JIEKTPOMArHUTHOTO U3ITyYEHUS OT KOHIICHTPAI[MU PacTBOPA UCCIEAYyEMOTo
BELIECTBA U OT TOJILUHBI UCCIIEyEMOT0 pacTBOpPa

5. OcHoOBOIi ATOMHO-20COPOLIMOHHOM CIIEKTPOMETPHUH ABJISETCH:

a) Pe30HAHCHOE IMOTJIONICHUE H3ITyYCHHS aTOMaMU, HaXOSIIMMHKCS B Ta30BOi (haze
0) BO30Y)KICHHE N3ITyYCHHUS BEICOKOTEMIIEPATYPHBIM IIAMEHEM

') BO3MOXXHOCTh KOMITBIOTEPHOW 00pa0OTKN aHATMTUYECKOTO CHTHAJIA

B) OTCYTCTBHE MPOOOIIOATOTOBKH

1) KOMOMHAITMOHHOE paccesiHre

6. UHAYKTHBHO-CBSI3aHHAS MJIa3Ma CJIYKHUT JJIs:

a) BO30YXKJIEHUS U3IYYCHHUSI B YMUCCUOHHOM aTOMHOM CIIEKTPOCKOITUHU

0) BO30YKJIeHHS U3TYYECHUSI B aTOMHO-a0COPOLIMOHHOM CIIEKTPOCKONIUHU

T') BO30Y)XKICHHS N3TTyYCHHUS B TUIAMEHHOM CIIEKTPOCKOITUT

B) pa3j0XkKEHUsl OPTaHUYECKUX BEIIECTB, MELIAIOIINX ONPEAETICHNUIO B aTOMHON CIIEKTPOCKOIHNHU
1) BO30YXKJIEHUS PEIIEEBCKOTO PACCESTHUS U3ITYUCHUS

7. AcTOYHMKOM U3J1y4eHHS] B AaTOMHO-20COPOLIMOHHON CIEKTPOCKONMH CJIYKAT
a) TaJIOTeHHBIE JTAMIIbI

0) nenTepueBbIe JTAMITbI

T') JIaMIIBI C MOJIBIM KaTOJIOM

B) CaMM aHaJU3HUpyEMbIE BELIECTBA

1) KCEHOHOBBIE JIAMITbI

8. IlppueMHUKaMu MH(PPAKPACHOI0 U3/Ty4YeHHUsI B 00J1aCTH 4000-200cm™ siBasTIOTCS
a) GOTORIEMEHTHI

0) hboTOyMHOXKUTENN

T') TEpMOIaphbl

B) ()OTOPE3UCTOPHI

1) poTomnacTUHKN

9. lepopmanoHHbIE KOJIEOaHUSL — 3TO KOJIeOaHUS MOJIEKYJIbI, KOTOPbIE IPOUCXOAAT
a) C HapYIIEHUEM YIJIOB MEX]ly BaJICHTHBIMU CBSI3IMHU

0) BIOJTh BaJICHTHBIX CBS3EH

I') C HApYIIEHUEM CUMMETPUN MOJIEKYJIbI



B) C COXpAaHEHUEM CUMMETPHUH MOJIEKYJIbI
1) C U3MEHEHUEM JUIOIBHOTO MOMEHTA MOJIEKYJIbI

10. Merox Haumensmmux KBagparoB — 310

a) BBIYHMCIICHUE TUIOIAH ITOJIOCHI MTOTJIOMIEHUS B CIIEKTPE

0) HanboJiee parMoOHAIBHBINA CITOCO0 pa3MEIIeHUs CIIEKTPOMETPORB B TabopaTopuu

T') ONTHMAJILHBINA CITOCOO MOCTPOSHUS TPAAYHPOBOYHON PYHKIIMH MO SKCIIEPUMEHTAILHBIM JJAHHBIM
B) OJIMH U3 METOJIOB INIAHMPOBAHUS IKCIIEPUMEHTA

1) CIIOCOO CHUKEHUS IIOTPELIHOCTH OINIpEAEICHUS

11.Xpomartorpaduss — 3t1o:

a) OJIHA U3 CUCTEM L[BETHOI'O TEJIEBUICHUS

0) obnacTh aHAIN3a, OCHOBAHHAS HA MIPEABAPUTEIILHOM Pa3AeICHUN CMECH BELIECTB I10JIBIXKHON
¢ba3oii, nepemelaroIIeics B10JIb HEMOABUKHOIO COPOEHTA Ha MHMBH Iy IbHbIE KOMIIOHEHTHI U
MIOCJIEAYIOLEM IETEKTUPOBAHUM Ka)KJI0OT0 KOMIIOHEHTA

B) CcII0CO0 ITpeBpaIleHUs] HEOKPALIEHHBIX aHAJTM3UPYEMBbIX BEILECTB B OKPALIMBACMbIE

T') OIIpeJIeNIeHUe OKPAIICHHBIX BEIIECTB METOIaMH CIIEKTPO(GOTOMETPHU B BUAUMON 001aCTH

1) IpEBpaIlCHUE BEIIECTB B OKpaIllEeHHbIE IPOU3BOHbIE

12. B razo-xkuaKocTHOH XxpomaTtorpaguu noaBu:KHOM (pa3oil siBjsieTcs
a) JKUJIKOCTh

0) ras

r) nap

B) CMecCh ra3a u mnapa

1) C)KMYKEHHBIE Ta3bl

13. B sxuakocTHO# XpoMaTorpadguu HemoABH:KHOM (pa30ii ABJIsIeTCSA

a) TBEPJIbII COpPOCHT

0) O4YeHb BSA3Kas KUAKOCTh, HAHECEHHAs! HA HEUTPaJIbHBIN TBEP/IbI HATIOIHUTEIb
Xpomarorpaduyeckoil KOJIOHKH

') MOAU(UIIMPOBAHHBIN COPOEHT

B) HEUTpaJIbHBII TBEPIbIH HAOJIHUTENb XPOMATOrpahuuecKoi KOJTOHKU

1) CTEHKH KOJIOHKHU

14. JlerekTop 10 3J1€KTPONPOBOJHOCTH UCIOJIb3YIOT B
a) ra3oBoil xpomarorpaduu

0) ra3oBO-)XKMJIKOCTHOM Xpomarorpaduu

T') ’KMJIKOCTHOM XpomMaTtorpadpuu

B) MOHHOI XpoMaTorpaguu

1) HUTJI€ HE HCTIOJIb3YIOT

15. Boicokuii BakyyM He00X0IHM B MaCC-CIIEKTPOMeTpe 115 :
a) AOCTHUKCHUSA BOCIIPOU3BOJMMBIX PE3YJIIBTATOB aHAJIN3a

0) TOCTHXKEHHS TOYHBIX PE3Yy/IbTaTOB aHAIN3A

I') JOCTUKEHHS BBICOKOTO pa3pelieHus

B) 0€3 BBICOKOT'0 BaKyyMa Macc-CIeKTpoMeTp He OyneT paboTaTh
1) yBEJIMYEHUS CpOoKa paboThl mpudopa

Kpurepuu onenku (B 6amnax):

4 Ganna BBICTABIISIETCS CTYIEHTY, €CJIM OH ITpaBWIbHO OTBeTW Ha 13, 14 u 15 Bonpocos
COOTBETCTBEHHO, YTO COCTaBJIsIeT 85 1 O6osiee MPOLIEHTOB MPAaBUIIbHBIX OTBETOB.
3 Gamna BBICTABJISIETCS CTYAEHTY, €CJIM OH IIpaBWJIbHO OoTBeTWI Ha 11 u 12 Bonmpocos




COOTBETCTBEHHO, 4TO cocTaBisieT 70 — 84 mpoleHTOB MPaBUIIBHBIX OTBETOB.

2 Gamna BBICTABIISIETCS CTYJEHTY, €CJIM OH ITPaBWJIBHO OTBETWII Ha 8, 9 u 10 Bonpocos
COOTBETCTBEHHO, YTO cocTaBiisieT 50 — 69 mpoueHTOB MPABUIBHBIX OTBETOB.

0 6amnoB BBICTABJISICTCA CTYACHTY, €CJIM OH IIPABUJIBHO OTBCTUJI HA 7 1 MEHee BOITPOCOB. B
OTOM CJIydac€ TECT CTYACHTY HEC 3aCHUTBIBACTC.

Bapuanr 2
VYKaxuTe MpaBUWIbHBINA OTBET.

1. IIpu cnekTpodoTOMETPHUYECKOM aHAJIU3E B YIbTPa(H0IeTOBOH M BUAMMOM 00J1acTAX
CINIEKTPA PerucTpUupPyeMoil BeJIUYNHOMN SABJISIETCH:

a) IEKTPUUYECKUHN TOK UM HAMPSOHKEHHUE, PETUCTPUPYEMBbIE (POTOIIEKTPOHHBIM YMHOXKHUTEIIEM
0) KOJIMYECTBO KBAHTOB CBETa

I') TeMIepaTypa IpUeMHUKA U3JTy4YeHUs

B) JUIMHA BOJIHBI U3Ty4YEHUS

1) BBIZICTICHUH TETlIa UCCIEAYEMBIM BEIIECTBOM

2. DJIEKTPOMATHUTHOE U3JIy4eHue ¢ JUIHHOH BOoHbI 360-800HM Ha3bIBaeTcst
a) yIbTpaduoICTOBBIM

0) nHdppaKpacHBIM

B) BUJIUMBIM

r) OMKHUM UH(PaKpaCHBIM

1) TAKOTO HE ObIBAaET

3. IIponyckanueM Ha3bIBAETCH:

a) TAaHTeHC yIiIa HAKJIOHA TPAaIyuPOBOYHON (HYHKIIUU

0) Y4acTh MPOUIEIIETO Yepe3 UCCIEYyEMOE BEIIECTBO N3ITYyICHHUS

T) Tpa¥iK 3aBUCHMOCTH BEJIMYMHBI IPOLIC/IIIECTO YePe3 UCCIICIYyEMOE BEIIECTBO U3IYYCHHUS OT
JJIMHBI BOJIHBI

B) HapyIlIeHHWE CBETOU3OJSIUHU CIIEKTPOGOTOMETPA, BHI3BIBAIOIINE TAPA3UTHYIO 3aCBETKY
(boTodIeMEHTa 1 JIOKHBIE PE3YIIbTAaThl aHATIH3a

1) BETUYMHA [IEeNH, Yepe3 KOTOPYIO U3ITyueHUe HAMpPaBIsSeTCsl HA MOHOXPOMATOP

4. IlepBbie padOTHI 10 ATOMHOM CNIEKTPOCKONMH ObLJIH BBINOJHEHbI:
a) Heroronom

0) DUHIITEHHOM

B) Kupxropdom n bynzenom

r) JIoOMOHOCOBBIM

n) LiBeTom

5. Kosim4yecTBeHHBIif aHAJIU3 B aTOMHO0-20COPOLHOHHON CMIEKTPOCKONUM OCHOBAH HA 3aKOHE
a) byrepa-Jlam6epta-bepa

6) Kupxrododa

r) Oma

B) JIaByasbe

n) Hepucra

6. ATOMHYI0 CIIEKTPOCKOIUIO TPUMEHSIIOT /151 ONpe/iesIeHUs!
a) OPraHNYECKUX BEIIECTB
0) HEOpraHMYECKUX BEIIECTB



http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D1%85%D0%B3%D0%BE%D1%84%2C_%D0%93%D1%83%D1%81%D1%82%D0%B0%D0%B2_%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82
http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D1%85%D0%B3%D0%BE%D1%84%2C_%D0%93%D1%83%D1%81%D1%82%D0%B0%D0%B2_%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82

I') TEPMUUYECKOM CTOMKOCTH BELLECTB
B) COCTOSIHHSI BEIIECTB B Ta30BOH (aze
1) TETUIOEMKOCTH BEILIECTBA

7. OTHOBpPEMEHHO HECKOJIbKO 3JIEMEHTOB MOKHO ONpe/ieJINTh

a) TNIaMeHHOU (hOoTOMETpHEH

0) SMHUCCHOHHOW CIEKTPOCKONHEH ¢ MHYKTUBHO-CBA3aHHOM I1a3MOI
I') aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHECH

B) HEJIB3$ ONPEACIIUTh HA OJHUM U3 3THX METOJIOB

1) Macc-CIeKTPOCKOMIHEH

8. Xapakrepucruueckue 4acToTbl — 3TO:

a) XapaKTepuCTHKA U3JTyYCHUS] HCTOYHUKA

0) XapaKkTepucTHUKa YyBCTBUTEIHHOCTH MPUEMHUKA U3TyUEHUS

r) HaGop wacTot morsomieHus, crenuGUIHbIX IS OMPEIEICHHOTO BEIIeCTBa
B) YacToTa NOMIOIEHHS CTPYKTYPHOM TPYIIIIbI

1) Pa3HOCTh 4acTOT Majgarouiero U pacCestHHOrO U3TyYeHUs

9. UnenTuduKanus MoJieKyJibl ¢ IOMOIIbI0 HH(PPAKPACHOH CIIEKTPOCKOINH OCYIIECTBJISIIOT
no:

a) COBOKYITHOCTH BaJICHTHBIX KoyieOanuii B UK-criekTpe

0) coBokymHocTH AedopManiuoHHbIX konebanuii B UK-cnekTpe

I') CKEJIETHBIM KOJICOaHUSIM MOJICKYIIbI

B) BCeMy HH(]paKpacCHOMY CIIEKTPY

1) KaTaJiory nH(QPaKpacHBIX CIIEKTPOB

10. UndpakpacHas cnekrpoMerpus ¢ Dypbe-npeodpazoBaHeM OCHOBAHA HA:

a) paznoxxenun UK-cnekTpoB B psin Dypbe ¢ 1eb10 NoxydeHus 0obliel nHpopManuu
6) Maremarnyeckom @ypbe-ananuse HHTEp(EeporpaMmebl, MOTYYSHHOH ¢ TOMOIIBIO
uHTeppepomerpa (MalikeabcoHa UM aHATIOTUYHOTO)

') UHTEPIPETALNHN CIIEKTPOB C IIOMOIIBIO HCKYCCTBEHHOTO MHTEJUIEKTA

B) 00pabOTKe pe3ynbTaTOB KOJIMYECTBEHHOTO aHAIH3a

1) MHOTOKOMIIOHEHTHOM aHAJIN3€ CMECH BEIIECTB 0€3 ee MpeIBapUTEIbHOTO pa3eTeHHs

11. Xpomartorpagus oTKpbITa:
a) Jleonapno-na-Bunun

6) JlJomoHOCOBEIM

r) [{BeTom

B) HeroToHOM

n) JletiOHuIem

12. B razo-:kuaAKocTHOM XpomMaTorpaguu HenoABMKHOM (a3oi siBisieTcs

a) TBEpPJIbIi COPOEHT

0) oueHb BA3Kas KUAKOCTh, HAHECEHHAs! Ha HeUTPaJIbHBIN TBEP/IbI HATIOJTHUTEIb
XpoMartorpaduaeckoil KOJIOHKH

') MOJU(HUIIUPOBAHHBINA COPOSHT

B) HEUTpanbHBIN TBEP/IbI HAMIOJIHUTENb XpoMaTorpaduuecKoil KOJTOHKU

1) CTEHKH KOJIOHKH

13. B skuakocTHO# XpomaTorpadguu noasuskHou ¢a3oii aABasercs
a) )KUJIKOCTh
0) ra3
11



r) map
B) CMeCh rasa u rnapa
1) IeperpeTast >KkuJIKOCTh

14. Macc-cnekTpomMeTpust — 3T0:

a) HOCTPOCHHE AUArpaMMBbl, IOKA3bIBAIOILEH YUCIIO ONpPEAEsIeMbIX KOMIIOHEHTOB B
aHAIM3UPYEMO Ipo0e U CoiepKaHNe KaXK10r0 KOMIIOHEHTA

0) aHaM3, OCHOBAaHHBIN Ha CIIOCOOHOCTH ra3000pa3HbIX HOHOB PA3JENAThCA B MATHUTHOM I10J1€
HJIK B BJICKTPOMAronuTHOM IIOJIC B 3aBUCUMOCTU OT COOTHOLICHUS MACChI U 3aps/ia HOHA

B) OIpeJiesIeHHe MOJIEKYJIIPHOTO Beca BEILECTBa

T') pa3es MOJIEKYIAPHON CIEKTPOCKOIINY, U3Y4alOLe H3MEHEHHUE CIIEKTPOB FOMOJIOTOB OT
MOJIEKYJISIPHOTO Beca

l[) HN3YUCHUC 3aBUCUMOCTH TCIINIOCMKOCTH MOJICKYJI OT UX MACChI

15. B ra3oBoM MM ra30-KUJIKOCTHOM XPOMAaTO-MAacC ClIeKTPOMeTpe ra30M-HOCHTeJ1eM MOTYT
CIYKUTh

a) a3oT

0) apron

I) reaui

B) BOZOPOJI

1) KCEHOH

Kpurepuu onenku (B 6annax):

4 Gamna BBICTaBJISIETCS CTY/ICHTY, €CJIM OH IIpaBUJIbHO OTBETUI Ha 13, 14 u 15 BonpocoB
COOTBETCTBEHHO, YTO COCTABJISIET 85 M O0Jiee MPOLIEHTOB NPABUIIBHBIX OTBETOB.

3 6amna BBICTABJISIETCS CTYAECHTY, €CJIM OH IIpaBWJIbHO OTBeTM Ha 11 u 12 Bompocos
COOTBETCTBEHHO, YTO cocTaBiisieT 70 — 84 mpoueHTOB MPAaBUIbHBIX OTBETOB.

2 Gamna BBICTABJISIETCS CTYIEHTY, €CJIM OH IIPaBWJIbHO OTBETMII Ha 8, 9 u 10 Bonpocos

COOTBCTCTBCHHO, UTO COCTABJIACT 50 -69 IIPOICHTOB ITPABUJIbHBIX OTBCTOB.

0 6amnos BBICTABJISICTCA CTYACHTY, €CJIM OH IPABUJIBHO OTBECTUJI HA 7 1 MEHee BOITPOCOB. B
9TOM CJIy4a€ TCCT CTYACHTY HC 3aCUUTBIBACTCA.

Bapuant 3
VYKaxure INpaBUIbHBIN OTBET.

1. /IByxiryueBasi cxeMa B ClIEKTPO(OTOMETPaX, pa00TAOIMX B YJIbLTPA(PHOJIETOBON H
BU/IMMOI 00/1aCTAX CIEKTPAa He00OX0aAMMa J1JIsl:

a) MOBBIIIEHUS] TOYHOCTU U3MEPEHHH

0) yueTa HEMMHEHHOCTH YyBCTBUTEIBHOCTH UCTOUHHKA U TPUEMHHKA U3JTy4EHUs

I') yIOpOXaHUs CTOUMOCTH Nprbopa

B) IPEOXPaHEHUsI OT OTKa3a OJHOI0 U3 JIydel

1) coOutro/IeHHs TpeOOBaHUHM YCTapeBILEro CTaHAapTa Ha CIIEKTPO(OTOMETPHI

2. DJIeKTPOMArHUTHOE u3J1ydeHue ¢ AauHoi BoHbI 800-1100HM Ha3bIBaeTcst
a) yIabTpaduoIeTOBBIM

0) nH}ppaKpacHbIM

B) BUJIUMBIM

r) OJIM>KHUM HH(paKpacHbIM

1) TAKOTO HE OBIBaET
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3. OnTHyeckasi JIOTHOCTH — 3TO

a) MPOM3BOIHASI OT MPOITYCKAHUS

0) norapudm oT IpOIyCKaHU

r) Jorapu(dmM OTHOIICHHS MAIAIOIIET0 Ha 00pa3ell U3JIyIeHHS K MPOoIIeAIeMy yepe3 oopasert
U3ITY4CHUIO

B) KOHCTPYKITUS CIIEKTPOo(OTOMETpa, IPeAyCMaTpUBaroIias abCOTIOTHYIO CBETOU3OJISIIHIO
MIPUEMHUKA U3JTyYEHUsl OT Mapa3suTHOM 3aCBETKH.

1) ”HTCHCUBHOCTh U3JTy4EHHUS B €IMHUIIC 00hEMa KIOBETHI, B KOTOPYIO MIOMEIIIEHO HUCCIIeTyeMOe
BCIIECTBO

4. IInameHHY10 (POTOMETPHIO UCNIOJIBL3YIOT VIS AHAJIM3A:

a) MPOYKTOB Pa3I0KEHUS OPraHUYECKUX BEIIECTB

0) IETOYHBIX, EJIOYHO3EMETbHBIX U IPYTUX METAIJIOB C HU3KOW YHEPTUeil aKTHBU3ALUN
BHEILIHUX HJIEKTPOHOB

I') TSKEJIBIX METAJIJIOB B MPOJYKTaX MUTAHUS

B) JIETKOKHUIISALINX XKHUAKOCTEH

1) ")KUPHOCTH MOJIOYHBIX NPOJIYKTOB

5. KosimyecTBeHHbIH aHAJIN3 B IJIAMEHHO (POTOMETPUM OCHOBAH HA 3aKOHE

a) byrepa-JlamGepra-bepa

0) Kupxrododa

r) Oma

B) MHTEHCUBHOCTD U3JIYy4EHUSI IPSAMONPONOPIMOHAIbHA KOJUUYECTBY U3JIy4aOILIEro AJIEMEHTa
1) MHK

6. [IppeMHHKOM M3JIy4eHHS] B ATOMHON CIIEKTPOCKONMHU CJIY’KAT
a) TepMoIapbl

0) MUPOMETPHI

I) HOTOYMHOXKUTENN

B) (OTO-AMOAHBIE MATPHUIIBI

1) 00JIOMETPBI

7. ITornomenue nHGPPAKPACHOT0 U3JTYUYEHHUS] BO3MOKHO:

a) MPH MOCTOSTHHOM COXPaHEHUU CUMMETPUHN MOJIEKYJIIbI

0) Ipy HaJIMYUU B MOJIEKYJIE UCCIIETyEMOT0 BEIIECTBA TOCTOSSHHOIO AUMOIBHOIO MOMEHTA

B) NIPY BOZHUKHOBEHUHU B MOJIEKYJIE€ UCCIIEYEMOr0 BEIIECTBA JUIMOJIBHOTO MOMEHTA BCIIE/ICTBUE
KOJ1e0aHusl MOJIEKYJIbI

T') IPH MOTJIOMIEHUU HHPPAKPACHOTO U3ITYUYCHUS BHEITHUMH 3JIEKTPOHAMHU MOJIEKYJ UCCIIETyeMOTO
BelIeCcTBa

1) TIPH OXJIaXICHUU BEIIeCcTBa

8. BajieHTHBIE KOJIe0aHUA — ITO KOJIeOAHUSI MOJICKYJIbI, KOTOPbIe IPOMCXOAAT:
a) C HAPYIICHUEM YTJIOB MEXK/Ty BAJICHTHBIMU CBSI3SIMHU

0) BIOJIb BaJICHTHBIX CBSA3EH

T') C HAPYIIEHUEM CUMMETPHH MOJIEKYITbI

B) C COXPAaHEHUEM CUMMETPHUH MOJIEKYJIbI

,21) C UIBMCHCHHEM JUITOJIBHOT'O MOMCEHTA MOJICKYJIbI

9. KoppeasimuonHblie TA0IUIbI MOKA3HIBAIOT CBSA3b:

a) 4YaCTOTHI MOJIOC MOTJIOIIEHHUS CO CTPYKTYPHBIMU TPYIITIaMU B MOJIEKYJIe
0) BEeIMYMHBI TIOTJIOMIEHUS OT MOJIEKYJISIPHOTO BEca

T') BEJIMYMHBI TOTJIONIEHUS OT KOHIEHTPAIMU BELIECTBA
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B) CIIEKTPAJILHOTO Pa3pelieHus] 1 TOUHOCTH aHalli3a OT €ro BpEMEHHU
1) TUTIOJILHOTO MOMEHTA U SHEPTHUEl CBSI3U B CTPYKTYPHOU IpyIIe

10. UndpakpacHbie CIEKTPHI 230Ta U KM CJIOPOAA MOKHO IMOJYYUTH

a) Ha UH(ppaKpacHBIX crieKTpomeTpax ¢ Pypbe-mpeodpazoBaHueM

0) Ha HH(PAKPACHBIX CIICKTPOMETPAX, PACCUNTAHHBIX Ha OJIM)KHIOI HH(PpaKpacHy0 00J1acTh
T') HeJIb3s MOJMYYUTh HU MPH KaKUX 00CTOSTEIHCTBAX

B) Ha CIIEKTPOPOTOMETpaX KOMOMHAITHOHHOTO PACCESTHUS

1) Ha (PITyOPECHEHTHBIX CIIEKTPOMETpPax

11. XpomaTorpagusi 0CHOBaHa Ha:

a) (PU3MKO-XUMHUECKUX Ipolieccax, IPOUCXOSAIMX Ha IpaHulle IBYyX (a3
0) pa3IMYHOM OKpacKe aHAJTM3UPYEMbIX BEIIECTB

I') 0COOBIX CHJIaX, BBI3bIBAIOIIUX aJICOPOLMIO BEIIECTBA

B) KOMITBIOTEPHOM 00pabOTKe aHAIMTHYECKUX CUTHAIOB

1) '3BMEHEHUN OKPACKH BELIECTB MOJ] IaBJICHUEM

12. B razoBoii xpomaTorpaduu HenoaBHKHOI (a3oi ABJIAETCSA

a) TBEepAbIi COpOEHT

0) oueHb BsA3Kas )KHUJIKOCTh, HAHECEHHAs! HA HEUTPaJIbHBIN TBEpAbIN HAIOJIHUTEIh
XpoMarorpaduueckoil KOJIOHKH

') MOIU(DUIIMPOBAHHBIN COPOEHT

B) HEUTPAIBbHBIN TBEPbIH HAIOJIHUTENb XPOMATOrpahUIECKON KOJIOHKU

1) CTEHKU KOJIOHKH

13. Il.1IaMeHHO-MOHHM3AMOHHBII 1eTEKTOP UCIOJIb3YIOT B
a) Ta30BOi xpomarorpadun

0) ra30BO-)XKMJIKOCTHOM XpoMarTorpaduu

I') XKHUJAKOCTHOM XpoMaTorpaduu

B) MOHHOI XpoMaTorpapuu

1) Macc-CeKTPOMETPUHU

14. TloBeaeHue 3apsKeHHOI YaCTHIBI B MATHUTHOM I10J1€ OTIpe/essieTcs :
a) MPaBUJIOM TPaBOM PyKU

0) mpaBUJIOM JIEBOM pyKHU

') MACCOM YaCTHIIBI

B) COOTHOIIICHHEM MAacChl U 3apsi/ia YaCTHIIBI

1) BEMTUYMHON BakyyMa B mipubope

15. Tlpn noHM3ANH JIEKTPOHHBIM YIaAPOM HCTOYHMKOM MOHU3AUH CJIYKUT
a) SJIEKTPUUYECKOE TI0JIE

0) BBICOKOBOJIbTHAS UCKpa

T') QJIEKTPOHBI

B) YCKOPEHHBIE aTOMBI

1) ra3

Kpurepuu onenku (B 6amnax):

4 Ganna BBICTABIISIETCS CTYJEHTY, €CJIM OH IIPaBWJIbHO OTBeTM Ha 13, 14 u 15 Bonpocos
COOTBETCTBEHHO, YTO COCTaBJIsIeT 85 1 6osiee MPOLIEHTOB NMPAaBUIbHBIX OTBETOB.

3 Gamna BBICTABIISIETCS CTYAEHTY, €CJIM OH IIPaBWJIbHO OTBeTWI Ha 11 1 12 Bommpocos
COOTBETCTBEHHO, uTO cocTaBisieT 70 — 84 TpOIEHTOB MPAaBUIHLHBIX OTBETOB.
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2 Gamna BBICTABJISIETCS CTYJICHTY, €CIIM OH MPaBWIBHO OTBETUI Ha 8, 9 u 10 BonpocoB
COOTBETCTBEHHO, 4TO cocTaBisieT 50 — 69 NpoLEeHTOB NPaBUIbHBIX OTBETOB.

0 6amnos BBICTABJISICTCA CTYACHTY, €CJIM OH IIPaBUJIBHO OTBECTUI HA 7 1 MeHee BOIIPOCOB. B
9TOM CJIy4aC TCCT CTYACHTY HC 3aCUMUTBIBACTCA.

Bapuanr 4
VYKaxute INpaBUIbHBINA OTBET.

1. CnektpodoToMeTpHYeCKHE METOAbI AHAJIN32 OCHOBAHBI HA:

a) 3mepeHuu 371eKTpONpoOBOJHOCTH aHAIU3UPYEMOTO BellecTBa

0) M3mepeHny MOriIomeHus 3JeKTPOMAarHUTHOTO U3TYYECHUs aHATTU3UPYEMBIM BELIECTBOM
B) IIpeBparniennn BemecTB Mo/ 1eUCTBUEM AIIEKTPOMATHUTHOTO U3ITy4EHUS

r) 3mMepenun ucycKaHuu BEIECTBOM 3JIEKTPOMAarHUTHOIO U3ITyYEHUS

2. DJIEKTPOMATHUTHOE U3JyYeHue ¢ JUIuHOo# BoHbI 200-360uM Ha3bIBaeTcst
a) ynbTpaduoIeTOBBIM

0) nH(ppaKpacHbIM

T') BUJIMMBIM

B) TaKOr'0 HE OBbIBAET

3. DJIeKTPOMATHUTHOE U3JyUeHue ¢ JUIuHOo# BoHbI 360-800HM Ha3bIBaeTcst
a) ynbTpaduoIeTOBBIM

0) nH(ppaKpacHbIM

T') BUJIMMbBIM

B) TaKOT'O HE OBIBAET

4. DJIeKTPOMATHUTHOE U3JydeHue ¢ JiuHo#i BoaHbI 800-1000uM Ha3bIBaeTcs
a) ynbTpaduoIeTOBBIM

0) nuH(ppakpacHbIM

T') BUIMMBIM

B) TAKOT0 HE ObIBAaET

5. IIponyckanueM Ha3bIBaeTCH:

a) TAaHTEHC yrja HaKJIOHA TPalyHpOBOYHON QyHKIIMH

0) 4acTh TPOIIEIIIETO Yepe3 UCCIEAYEeMOe BEIECTBO U3ITYUCHHS

r) rpaduK 3aBUCUMOCTH BEJIHUMHBI MPOILIEAIIETO Yepe3 UCCIEeTyeMOe BEIIECTBO U3TYUYSHHS OT
JJIMHBI BOJIHBI

B) HapyIlIeHHWE CBETOU3OJISAIUH CIEKTPO(HOTOMETPA, BHI3BIBAIOIINE TAPA3UTHYIO 3aCBETKY
(boTodIeMEHTa 1 JIOKHBIE PE3YIIbTaThl aHATIH3a

6. OnTnyeckasi MJIOTHOCTL — 3TO

a) MPOU3BOJIHAS OT MPOITyCKAHUS

0) morapudmM OT IPOITYCKAHUS

r) Jorapudm OTHOIIEHHS MAJAI0NIer0 Ha 00pasell u3ydeHus K mpolIeaneMy depe3 oopaserr
H3ITydEHUIO

B) KOHCTPYKITUS CIIEKTPO(HOTOMETpa, IpeIycMaTpuBaroiias abCOMOTHYIO CBETOU3OIISIIUIO
MIPUEMHHKA W3TYICHUS OT IMapa3uTHOMW 3aCBETKH.

7. 3akon byrepa-Jlamoepra-bepa ycranaBiuBaeT 3aBUCHMOCTh
a) MOTJIONIEHUS IIEKTPOMAarHUTHOTO U3ITyYEHUS OT IPUPO/IBI MOTIIOMIAOIIETO BEIIECTBA
6) MOrJIOIECHHUSA SJICKTPOMArHUTHOT'O U3JIYUCHUA OT TOJIIIMHEI UCCIIEAYEMOI'0 BEUICCTBA
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T') MOTJIOUIEHUS AEKTPOMATHUTHOIO U3JIyY€HHS OT KOHILIEHTPALMK PAaCTBOPA UCCIEAYyEMOro
BelIeCcTBa
B) MOTJIOIICHHS 3JIEKTPOMArHUTHOTO U3NTyUYEHHUSI OT TEMIIEPATyPhl UCCIEYEMOTr0 BEIIECTBA

8. OcHoOBOIi aTOMHO-20COPOLIMOHHOM CIIEKTPOMETPHH ABJISCTCS:

a) pe30HAaHCHOE MOTJIONICHUE N3TYUYCHHS aTOMaMH, HaXOIIUMHUCS B Fa30BOM (ase
0) BO30YyXJIeHHE M3ITYy4YEHHUS BBICOKOTEMIIEPATYPHBIM TUIAMEHEM

I') BO3MOKHOCTh KOMITBIOTEPHOI 00pa0OTKH aHATMTHYECKOTO CUT'HAJIA

B) OTCYTCTBHE ITPOOOMOATOTOBKHI

9. ATOMHYI0 CIIEKTPOCKOINUIO PUMEHSIOT JIJIsl ONpe/aesIeHusl
a) OPraHMYECKUX BEIIECTB

0) HEOPraHMYECKHUX BEIIECTB

I') TEPMUUYECKOM CTOMKOCTH BELLECTB

B) COCTOSIHHSI BEIICCTB B Ta30BOH (aze

10. ITorsiomeHue MHPPAKPACHOTO U3TYICHHSI BO3MOMKHO:

a) IIpH MIOCTOAHHOM COXPaHCHHUU CUMMCETPUN MOJICKYJIbI

0) mpu HaJIMYKU B MOJIEKYJIEe UCCIIETyEeMOT0 BEIIECTBA MOCTOSHHOTO IUTMIOJILHOTO MOMEHTA

B) IIPH BO3HUKHOBEHUU B MOJIEKYJIE UCCIIEAYEMOI0 BEIIECTBA IUMOJILHOTO MOMEHTA BCIICICTBUE
KoJie0aHusl MOJICKYJIIbI

T') TIPH MOTJIOMIEHUN HHPPAKPACHOTO U3ITYICHUS BHSITHUMH JICKTPOHAMHU MOJICKYJT UCCIISTyeMOTO
BelIeCTBa

11. XapakTepucTuiecKkue 4acToThl — J3TO:

a) XapaKTepUCTHKA U3TYYCHUS] HCTOYHUKA

0) XapaKTepucTHUKa YyBCTBUTEIHHOCTH MPUEMHUKA U3TyUCHUS

r) HabGop gacToT nornomienns, cienunGpuIHbIX I ONPEACTICHHOTO BEIIeCTBa
B) UacToTa NOTJIOIIEHHS CTPYKTYPHOM TPYIIIIBI

12. BasieHTHBIE KOJIe0aHUSA — ITO KOJIeOAaHUSI MOJIEKYJIbl, KOTOPbIE IIPOMCXOIAT:
a) C HapyIICHUEM YTJIOB MEXAY BaJI€HTHBIMU CBS3IMHU

0) BJIOJIb BaJICHTHBIX CBS3EH

I') C HApYIIEHUEM CUMMETPUN MOJIEKYJIbI

B) C COXpaHEHHEM CUMMETPHUU MOJIEKYJIbI

13. ledpopManoHHBIE KOJTEOAHUA — ITO KOJICOaHUSI MOJICKYJIbI, KOTOPbIE MPOMCXOASAT
a) C HapyIICHUEM YTJIOB MEXAY BaJI€HTHBIMU CBS3IMHU

0) BJIOJIb BaJICHTHBIX CBS3EH

I') C HApYIIEHUEM CUMMETPUN MOJIEKYJIbI

B) C COXpaHEHHEM CUMMETPHUU MOJIEKYJIbI

14. UnenTHduUKaLUs MOJIEKYJIBI ¢ TOMOIIbI0O HHPPAKPACHOI CIEKTPOCKONUH OCYIECTBJISIIOT
no:

a) COBOKYITHOCTH BaJIGHTHBIX Kosebanuii B UK-criektpe

0) cOBOKyIHOCTH JeopManinoHHbIX konebanuit B UK-ciexTpe

I') CKEJIETHBIM KOJICOaHUSM MOJIEKYJIbI

B) BCeMY HH(]paKpacCHOMY CIIEKTPY

15.Xpomartorpagus — 37o:
a) OJIHA U3 CUCTEM I[BETHOT'O TEJIECBHICHHS
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0) obsiacTh aHaM3a, OCHOBAHHAS HA NPEIBAPUTEILHOM Pa3/ICJIEHUN CMECH BEIIECTB MOBIKHOM
¢ba3oii, nepemMearoIIencs BA0JIb HEMOABHKHOTO COPOEHTA HAa MHAUBU1yaJIbHbIE KOMIIOHEHTHI U
IIOCJIEIYIOIEM JETEKTUPOBAHNUN KaKI0I0 KOMIIOHEHTA

B) cI10CO0 IpeBpaIleHUs] HEOKPALIEHHBIX aHAJTM3UPYEMBIX BEILECTB B OKPALIMBAECMbIC

I') OIIpeJIeJIeHUE OKPAIICHHBIX BEIIECTB METOIaMH CIIEKTPO(POTOMETPHUN B BUAUMON 001aCTH

16. XpomaTorpagusi 0CHOBaHa Ha:

a) (PU3MKO-XUMHUYECKUX Ipolieccax, IPOUCXOAAIINX Ha TPaHULE IBYX (a3
0) pa3IMYHON OKpACKe aHAJTH3UPYEMBIX BEILIECCTB

I') 0COOBIX CHJIaX, BBI3bIBAIOIIUX aJICOPOLMIO BEIIECTBA

B) KOMITBIOTEPHOM 00pabOTKe aHAIMTHYECKUX CUTHAIOB

17.:Macc-cnekTpomMeTpust — 3T0:

a) HOCTPOCHHE AMArpPaMMBbl, IOKA3bIBAIOILEH YUCIIO ONPEEIIEMbIX KOMIIOHEHTOB B
aHAIM3UPYEMO Ipo0e U CoiepKaHNE KaXK10r0 KOMIIOHEHTA

0) aHaIM3, OCHOBAaHHBIN HAa CLIOCOOHOCTH ra3000pa3HbIX HOHOB PA3JENATHCS B MArHUTHOM I10JI€ B
3aBUCUMOCTH OT COOTHOIICHHA MACChI U 3apsAda HOHaA

B) OIpeZiesIeHHe MOJIEKYJIIPHOTO Beca BellecTBa

T') pa3jiesl MOJEKYISPHOU CIEKTPOCKOIINY, U3Y4alOLed H3MEHEHHUE CIIEKTPOB FOMOJIOTOB OT
MOJIEKYJISIPHOTO Beca

18. IloBenenne 3apsizKeHHOM YACTUIILI B MATHUTHOM I10JI€ ONpe/essieTcsi IPaBUJIOM:
a) MpaBUJIOM IPaBOM pyKHU

0) mpaBUIIOM JIEBOI pyKHU

') MacCOM YaCTHIIBI

B) COOTHOIIECHHEM MAaCChl U 3aps/a YaCTHIIbI

Kpurepuu onenku (B 6ayax):

4 bama BBICTABIISICTCS CTYJCHTY, €CIIM OH MPaBWIIBHO OTBeTWI Ha 16, 17, m 18 Bonpocos
COOTBETCTBEHHO, YTO COCTaBJIsAET 85 U O0Jiee MPOLIEHTOB NPABUIIbHBIX OTBETOB.

3 bamna BBICTABIISIETCS CTY/IEHTY, €CIIM OH MpaBWiIbHO 0TBeTMI Ha 13, 14 u 15 Bonpocos
COOTBETCTBEHHO, 4TO cocTanisieT 70 — 84 NpoleHTOB NpaBUIbHBIX OTBETOB.

2 Gamna BBICTaBIISIETCS CTYJIEHTY, €CJIM OH MpaBuibHO oTBeTH] Ha 9, 10, 11 u 12 Bonpocos

COOTBETCTBEHHO, 4TO cocTanisieT S0 — 69 NpoleHTOB NpaBUIbHBIX OTBETOB.

0 6ammoB BBICTABJISICTCA CTYACHTY, €CJIM OH IPABUJIBHO OTBCTUJI HA 8 u meHee BOIIPOCOB. B
9TOM CJIy4a€ TCCT CTYACHTY HC 3aCUUTBIBACTCA.

3aaHus I TBOPUYECKOT0 PEHTHHIA

Tembl pepepaToB, 10KJIAI0B C NPe3eHTAIUEH

NuaaukaTopbl JOCTHKEHHS

OIIK-2.1 IlpumMeHsieT COBpeMEHHBIC METOIbI HCCIICIOBAHUS KauyecTBa, OC30MaCHOCTH H
IIOJJIMHHOCTU TOBAapOB;

OIIK-2.2 [IpuMmeHsieT COBpEMEHHBIE METOABI IKCIIEPTU3bI U OLIEHKHA TOBAPOB.

Tema 1 «Kunaccupuxkanus pu3nKo-XuMHUYECKUX METOA0B UCCIET0BAHM S
TeMbl 10KI210B € NPe3eHTALMECH:

1. BsaumopeiicTBUE JIEKTPOMArHUTHOTO U3IYUYEHHSI C BEIIECTBOM: MOTJIOLIEHUE, OTPAKEHUE,

paccesaHuc.
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okrwmn

Hcropust OTKPBITUS PEHTTEHOBCKOTO U3IIyYEHHUS.

KonopumMeTpuaeckie MeTOIbI OLEHKH Ka4eCTBa CHIIMKATHBIX W3JICIHUH.
CrpoeHnue atoma

KopnyckyssipHas 1 BOJIHOBasi TEOPHS SJIEKTPOMAarHUTHOTO U3ITyYCHHUS

Tembl pedepartoB:

1.
2.
3.

MeToauKH OnpeeNeHns MacCOBOM JIOJIN JKHUpPa B MIPOAOBOJIBCTBEHHBIX TOBApPaX.

MeTtoauku onpesieneHns MaccoBOi 1011 OeKa B IPOJJOBOJIbCTBEHHBIX TOBAPAX.
DNEeKTPOXUMHUYECKHUE METOJbl BBISBICHUS (DaTbCHPUIUPOBAHHOW U KOHTpadaKkTHON
AJIKOT'OJIBHOM MPOAYKLIMH.

OCHOBHBIE XapaKTEPUCTHKH 3JICKTPOMArHUTHOro m3nydeHus. Lllkama 3meKTpoMarHUTHBIX
W3TyYCHH.

CBoiicTBa peHTI€HOBCKOTO M3IydeHusl. OCHOBHBIE PEHTI€HOBCKHE METOIbI HCCIIEIOBAHNUS

Tema 2 «OnTuueckas IJICEKTPOHHAS CHICKTPOCKOIIHU

TeMbl 10KIA10B € Npe3eHTaAlMe:

1.

2.

w

VO u BUAUMAadg CIICKTPOCKOIIMA KaK METOJ OHLCHKHM KadueCTBa U COOTBCTCTBUA
IIpOAOBOJIbCTBECHHBIX TOBAPOB U ChIPbA.

VO u BUAUMadg CIICKTPOCKOIIMA KaK METOJ OLCHKHM KadueCTBa U COOTBCTCTBUA
HCIIPOAOBOJIbCTBCHHBIX TOBAPOB.

I/ICTOpI/IH OTKPBITHUA aTOMHBIX CIICKTPOB

ATOMHO'aI[COp6I_[I/IOHHaH CIICKTPOMCTpHUA KaK MCTOJ OHCHKH Kadu€CTBa M COOTBCTCTBHUA
IMPOAOBOJIbLCTBCHHBIX TOBAPOB.

CDJ'IyopeCI_IeHTHaH CIICKTPOCKOIIMA KaK MCTOJ OLNCHKH KadueCTBa W COOTBCTCTBUA
HCIIPOAOBOJIBCTBCHHBIX TOBAPOB.

Tembl pedepartos:

1.

akrwn

MeToauka HENpephIBHOIO KOHTPOJI KauecTBa ChIPbS C HCIIOJIB30BAHHEM METOJN0B YD u
BUJAMMOM CIIEKTPOCKOITHH.

Mertoauka aHau3a HeTENPOAYKTOB B MTUTHEBOI BOJIE.

KommuectBenHbit ananus o Y@ criekTpam.

KauecTtBennslii ananus no Y® crnekrpam.

Y® u Bugumas cnektpockonus. McTopus pa3BUTHS METOJa, COBPEMEHHOE IMpHOOpHOE
odopmiieHue.

Tema 3 «ndpakpacHas CIEKTPOCKONHU»

Tembl I0KJIA10B C NPe3eHTAINEl:

1.

2.

4.

Meton MK crnekTpockonuu B peKMME HAPYLIEHHOTO IOJIHOIO BHYTPEHHEIO OTPa)KEHUs
(HITBO). YcnoBus peanuszanuy METoIa.

YcTpoiicTBO 1 puHIMI paboTel HHTEphepomeTpa MaiikenbcoHa.

Metonuka OLIEHKH AePEKTHOCTH TOBEPXHOCTH METAJUIMUECKOM M TOJUMEPHON Tapbl
metonoM MK criekrpockonuu (MEeToJl MUKPO-3€pKaIbHOTIO OTPAaXEHHUs).

Meroauka BbISBICHHS] BATAMUHOB B MOJIOYHBIX ITpoykTax metonoM UK cniekrpockonuu.

Tembl pedepartoB:

1.

2.

UK ®ypse cnekrpockonuss B pexume MHIIBO. OneHka NOBEPXHOCTHBIX CBOWCTB
YIAKOBKHM M TOBapOB M3 IIACTMACC.
UK ®ypse cnekrpockonuss B pexume MHIIBO. OneHka NOBEPXHOCTHBIX CBOWCTB
CUJIMKATHBIX TOBAPOB.
UK ®ypse cnekrpockonuss B pexxume MHIIBO. Onenka NOBEpXHOCTHBIX CBOWCTB
TEKCTWJIBHBIX TOBAPOB.
MK cniekTpockomnus B arponpOMBIIUIEHHOM KOMILJIEKCE.
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5.

HK-cniekrpockonust B OuimkHeM anana3zone. OCHOBHbBIE MPUHLIUIIBI M CXEMbI H3MEPEHHUS.

Tema 4 «’KuakocTHasi U razoBasi xpomarorpagus»

TeMbl 10KIA10B € NpPe3eHTaAlMe:

1
2
3.
4
5

Meton onpenenenus sutamuaa A, TOCT P 54635-2011.

Meron onpenenenus Butamuna E, TOCT P 54634-2011.

Merton onpenenenust ButamunoB rpymmsl B, TOCT P 31748-2012.

MeTtoa KOIM4YeCTBEHHOTO OIPE/IEIICHUS] MUKOTOKCHHOB B ITPOAYKTaX MUTAHUSI.
MeTo/p1 OTIpeIeIeHNsI METaHOJIa B AJIKOTOJIbHOU MTPOYKIIHH

Tembl pedepaTos:

1.

N

w

4.

Meton omnpesneneHus MHHEPAJIBHOIO COCTaBa IHUTHEBOW BOAbI METOJOM HOHHOMU
xpomatorpadum.

BricokoaddexTrBHas xxuIKOCTHAS XpoMaTorpadust IpH OLIEHKE KayecTBa M cocTaBa Kode u
KO(EIHBIX TPOAYKTOB (HOPMAaTUBHAS TOKYMEHTALIHU ).

BricokoaddexTuBHas kuaKocTHas Xpomarorpadusi IpH OLIEHKE KadecTBa W COCTaBa
COKOBOM IPOAYKLIUU (HOpMaTUBHAsI JOKYMEHTALUs).

BricokoaddexruBHas xkuIKOCTHAS XpoMaTorpadus Mpu OLEHKE KauecTBa M COCTaBa Msica U
MSICHBIX IPOAYKTHI (HOpMaTUBHAs JOKYMEHTALIMS).

Bnusaue mnapameTrpoB XpoMaTorpaMyeckoro HCCIEJOBaHUS Ha UYyBCTBUTENBHOCTb
aHaIu3a.

Tema S «Xpomaro-macc-ClIeKTPOMETPUsD)

TeMbI TOKJIAI0B C Mpe3eHTAIlHElH

1.

2.

5.

Merox ompeneneHus apoMaTooOpa3yrOIIUX BEHIECTB B COKaX M COKOBOM MPOJIYKIIHH,
I'OCT 32146-2013.

Merton onpeneneHusi TMOKCUHOB U IMOKCHHIIOIOOHBIX MTOJIUXJIOPUPOBAHHBIX OU(EHIIOB B
pride, 'OCT 31792-2012.

MeTonpl  ONpENENICHUsT  COJIEP’KaHUsl  IOJUXJIOPUPOBAHHBIX  OW(EHWIOB B  BOJIE,
I'OCT P 54503-2011.

Meton oOHapy>KeHHsI paCTUTEIIBHBIX Macell U KUPOB Ha PACTUTEIHLHON OCHOBE B MOJIOKE U
MosouHo# npoaykiuu, 'OCT 33490-2015.

MeToapl HOHU3ALKMH B MacC-CIIEKTPOMETPUU

Tembl pedeparton:

1.
2.
3.

[Tpuniun paboThl M cxeMa Macc-CIeKTPOMETpa ¢ MPOCTON (POKYCHPOBKOM.

[IpuHIMn pa3aeneHus HOHOB B KBaJIPYIIOJIBHOM Macc-CIIEKTPOMETPE.

[Ipo6onoaroToBka MpHu HCCIEAOBAHUM MPOIYKTOB MHUTAHUS METOAOM Ta30BOW XpoMaro-
Macc-CIeKTPOMETPHUH.

B0O3MOXHOCTP HCIOJIB30BaHUS METOJAa Ta30BOM XPOMAaTO-MacC-CIEKTPOMETPUM IS
aHaJIM3a JIEKapCTBEHHBIX MTpenapaToB (HOpMaTUBHAS JOKYMEHTAIMS).

CpaBHEHHNE aHATUTUYECKUX BO3MOYKHOCTEH OCHOBHBIX THIIOB MacC-CIIEKTPOMETPOB.

Tema 6 «Kanuaasipubli 3j1ekTpodopes»

TeMbl 10KJIA10B € NpPe3eHTaAlMeH:

1.

2
3.
4.
5

Kanunmnsipuslii 30HHBIH 51eKTpodopes.

KanmmuispHblil MOHHBIN aHAIM3.

KanunnspHas 37eKTpoKUHETHYECKast XpoMaTorpagusi.
CriocoObl JETEKTUPOBAHUS B KallUJUIIPHOM 3JIEKTpodopese.
JleTeKkTophl B KaMJLISIPHOM 3JIeKTpodopese

Tembl pedepaToB:
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1. Meroauka ompeneneHusi TIOKO3bl U (PYKTO3bl B O€3aJIKOTOIBHBIX MPOIYKTAX MUTAHUS

METOAOM KalHUIIPHOTO 3JIEKTpodopesa.

2. Metoauka ompeneneHuss BUTaMuHa C B NPOAYKTaX NHUTAHUS M HAMHMTKAX METOJOM

KamUJUISIPHOTO 3JIeKTpodopesa.
3. Cxema v mpHHIHUI PabOTHI CHCTEMBI KAMMILUIPHOTO 3JekTpodopesa Kamnenb.
4. Meroauka onpeaeacHus: KATHOHOB M aHMOHOB B MUHEPAJIbHOM BOJIE.
5. Kanmwmnsipaelit anexkrpodopes B ToBapoBeneHuu. OCHOBHBIC TPUMEHCHHS.

Kpurepun ouenku (B 6aiax):

5 0aJu10B

Mpe3eHTaluen

BBICTABIIICTCA CTYIEHTY 3a MOAroToBKY | pedepara wnum 1 gokmaga c

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIMI BO BPEMS ITPOBEJEHUSA
MNPOMEXYTOUHOM ATTECTALIUU

CTpyKTypa 3a4€THOr0 3a1aHNs

Haumenosanue oyenounozo cpeocmea Makcumanvhoe
Koiuuecmeo 6annos
Bonpoc 1 20
Bonpoc 2 20

oakrwdE

~

10.
11.

12.
13.

3allaHI/ISI, BRJIKYAa€MbI€ B 3a4Y€THOC 3aJaHHUC

Tunoeoii nepeuens 60npocos K 3auemy:

OO0111e MPUHLUIBI CIIEKTPATIBHBIX ONTUYECKHX METO/I0B aHAIN3A.

[TprunHBI BOSHUKHOBEHHUS JIEKTPOHHBIX CIIEKTPOB MOJIEKYJI.

CriekTpockonus B ylnbTpa(HoneTOBON U BUJUMOI 00J1aCTH CIIEKTpa.

[TpunuunuanbHas cxeMa ciekrpodoToMerpa. JByxiryueBas cxema.

CBs13b IIPOITyCKaHMs U ONTHYECKOMN TNIOTHOCTH.

3aKoHBI MOIJIOIIEHUS AIEKTPOMarHuTHOro u3nyuenus. [lonarue o BeiBosie 3akoHa byrepa-
JlamGepra-bepa

[TprunHBI NOTJIOMIEHUS HHPPAKPACHOTO U3ITY4EHHUS.

[TpuniMns HHQpPaKpacHON CIEKTPOCKONMNH — CXeMa CIEKTPO(POTOMETpa, HCTOUHUKU
U3ITyYeHUs, KOHCTPYKIIMOHHBIE MaTepHUaJIbl KIOBET.

XapaKkTepuCTUUECKUE YACTOThl M KOppensanoHHble Ta0auibl. CKeleHTHbIE KoeOaHus.
KonuuecTBenHsbli aHanu3 B criekTpodoromMeTpuu. I'pangyrpoBka.

[TocTpoenue rpagyupoBOYHOMN (PYHKIIMH METOJIOM HAUMEHBIIHUX KBaApaToB. Onius
«Perpeccusi» B makere «AHaJIN3 JaHHBIX» IporpamMmsl «Excel».

ATOMHBIE CIIEKTPBI. DMUCCUOHHBIE CIIEKTPBI U CIIEKTPHI IOTJIOIEHUS.

[Tnamst kKak UICTOYHHMK aTOMHU3alMU U BO30yxneHusd. [Inamennas potomerpust u 0b6aacTu ee
IIPUMEHEHHUS.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

ATOMHO-a0COpOIIOHHAS CIEKTPOMETPHS U 00J1aCTh €€ TPUMEHEHHUS.
[IpuHnIMTIMaTbHAs cXeMa aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETDA.
[Tpuniuns! Xxpomatorpaduu — sSBJICHUS Ha rpaHuIe das.

["a30Bast ¥ ra30KUIKOCTHAS XpoMaTorpadus.

[TpunIMnuanpHas cxeMa razoBoro Xxpomarorpadga.

JleTexTophl B ra30Boi XpomMaTorpaduu.

Kunxoctaas xpomaTtorpadus.

[TpuHuMNUaIbHAS cXeMa KUIKOCTHOrO Xpomarorpada.

JleTeKkTopsl B )KUIKOCTHOM Xpomarorpaduu.

Honnast xpomaTtorpadus. JleTekTop 1mo 371eKTpornpoBOHOCTH.
[IpuHIMITBI MaCC-CIIEKTPOMETPHUH.

Buael Macc-CrieKTpoOMETpOB.

XpomaTo-Macc-CreKTPOMETPHUST — MacCC-CIIEKTPOMETP Kak JAETEKTOp Ut XpoMaTtorpada.
[TonsiTre 0 mpo60oTOOPE M MPOOOIOATOTOBKE.

Tunoevie 3a0auu K 3auemy:

1.

2.

10.

11.

BrIpazute onTuueckyio IOTHOCTD B MpoLieHTax cBeTonpomnyckanusa:  a) 0,054; 6) 0,801;

B) 0,521; r) 0,205. OtBer: a) 88,3%; 0) 15,8%:; B) 30,1%; 1) 62,3%.
[lepeBenuTe naHHbIE U3MEPEHUS CBETONPOIYCKAHUS B ONTUYECKUE TUIOTHOCTH : a) 22,2%);
0) 52,5%; B) 79,8%; 1) 62,3%. Otser: a) 0,654; 6) 0,280; B) 0,098; )

0,205. B 3amauax 442 — 454 paccunTtaiiTe MOJSPHBIA KO3(PPHUIIUEHT MOTIIO- IECHHUS.

Caeronoriouienue pactsopa KMnO4 ¢ koHneHTpanueit 5 MKr/cM3, n3MepeHHOE B KIOBETE

c1=2 cm npu A = 520 um, pasuo 0,400. OtsBet:
0,6- 104.

Orntryeckast INOTHOCTh AMMHAYHOT0 KOMILIEKca Meau, coaepskaie- ro 0,40 mr Cu2+-
noHoB B 250 cm3 nipu 1 = 1 cM, paBna 0,150. Otser:
6,0- 103.

CBeToMnorIoLIeHnEe OKPAILIEHHOT'O pacTBOpa COJIU aIFOMUHMSL, CO- eprkaiuero 3,20 mr
Al3+-nonoB B 100 cm3 mipu 480 um B ktoBete ¢ 1 = 2 cm, paBHO 34,6%.

Ortser: 1,96- 102.

OnTnueckast mnoTHOCTh pactBopa KMnO4, conepaxamero 0,12 mr Mn2+-nonos B 100 cm3
pacTBopa, u3mepeHHas B kroBeTe ¢ | =3 cM npu A = 525 uMm, paBHa 0,152.

Ortser: 2,33+ 103.

OnTrueckast IIOTHOCTb pacTBopa Tpucyibdocanuuuiara xene- 3a(Ill), usmepennas npu A
=433 um B ktoBete ¢ | = 2 cm, paBna 0,149. J{ns ananuza 6su10 B3sTO 4,00 M3 0,0005820
M pacTtBopa comnu xene3a u pa3das- jeHo 10 50 cm3.

Ortser: 1,56- 103.

OnTHueckas MIOTHOCTh pacTBOpa AuMeTHiarauokcumara Hukess(1l), conepskamero 0,025
Mmr Hukend B 50 cm3, uamepenHast npu A =470 M B ktoBe- Te ¢ | =2 cm, paBHa 0,324.
Ortser: 1,90- 104.

OrnTryeckas INIOTHOCTh PacTBOPa MOHOCYJIb(ocanuiuiiaTa xxenesa, coaepxamero 0,23 mr
xeine3a B 50 cM3, okazanack paBHo# 0,264 npu ToNIIKHE CIIOA 2 CM.
Otser: 1,7- 103.

OnTryeckast IIIOTHOCTh OKPAIIEHHOT0 pacTBopa, coaepskamiero 0,07 mr Mn B 50 cMm3,
n3MeHénHas rpu A = 455 uMm B ktoBete ¢ | = 1 cm, paBna 0,280.

Otser: 1,1- 104.

Ontrueckast mIoTHOCTH 2+ 10—5 M pacTBOpa OKkpameHHOro coeinHe- HUsl Melu ¢ 2,2-
JTUXUHOJIMHOM TIpH A = 546 HM B ktoBeTe ¢ 1 =5 cM paBHa 0,252.

Otsert: 2,5- 103.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Tutan (IV) ob6pasyer ¢ mepoKCHUI0M BOIOPO/Ia B KHCIION Cpelie KOM- IJIEKCHBIA HOH
[TiO(H202)]2+ xéntoro uBera (A =410 um). OnrTuyeckas IIoT- HOCTh PacTBOPA,
conepxamiero 1,00 mr Ti(1V) B 50 cm3, okazanace paBuoit 0,270 ipu 1 =2 cMm.

Ortser: 3,2- 102.

[Tocne Tpéx mocnenoBaTeabHbIX Pa3BEACHUN NIOIYyUEH pacTBOp, co- Aepxamuid 3,06:10—4 r
nukinonentaauena B 9,3721 r rekcana (p = 0,6603 r/cm3); onTUdeckas MIOTHOCTh pacTBOpa
B KIOBETE C TOJIIIMHON Toriomiaromiero cios 1 cM mpu A = 240 am cocrasmnser 1,100.
Otsert: 3,4- 103.

OnTuueckast MIOTHOCTH pacTBopa, coaepskaiiero 0,24 mr menu B 250 cM3, ipu [ = 2 cm
pasHa 0,140. Ortgert: 4,65+ 103.

454. OnTryeckas MI0OTHOCTh OKPAIEHHOTO pACTBOPA COJIM XKeJe3a B KI0- BETE C TOJLIUHOMN
cios S cm pasna 0,750. Konuenrtpanus xkenesa cocrasisier 0,05 mr B 50 cm3.

Ortser: 8,38- 103.

Omnpenenure MossIpHBINA K03 durmeHT nornomenuss K2CrO4, ecnu oTHOCHTETbHAS
OINTUYECcKasi INIOTHOCTH 2,65+ 10-3 M pactBopa, u3mepennas npu A = 372 HM B KioBeTe C |
= 2,3 MM, 110 OTHOUIICHHUIO K PacTBOPY cpaBHeHHUsI, coaepxamemy 10-3 mons/mm3 K2CrO4,
okazasiach paBHo# 1,380. OtBer: 3637.

Monsipusiii kKoaddunuenT noriomenus pactopa [Fe(SCN)]2+ npu A = 580 HM paBen
6- 103. Paccuuraiite ontnueckyro miotHocTh 3+ 10-5 M pac- TBopa, eciii u3MepeHust
MIPOBOJIAT B KtOBeTe ¢ | =2 cMm. Otser: 0,360.
MomnsipHslii ko3 unreHT noriomenus 1uTu3oHoBoro komriekca Pb(1l) mpu A = 485 um
paBeH 6,8- 104. Yemy paBHa onThyecKkas INIOTHOCTh pac- TBOPa, coepxaiiero 3 Mxr PbO2
B 5,00 cM3, ecniu u3MepeHus MpOBOIMIIH B KioBeTe ¢ 1 = 1 cm.

OtseT: 0,171. 88

MonsipHblid KO3(QPHUIUEHT MOTIOMEHUS KOMIUIEKCHOTO COCTUHEHUS IFOMUHUS C
anuzapuHoM paseH 1,6- 104 mpu A = 485. Kakyro KroBeTy ciieayeTt BeIOpaTh 1Jis
dboToMeTpupoBaHusl, YTOOBI ONTUYECKAs TUIOTHOCThH pacTBopa Obuia He MeHee 0,300 mpu
conepxkanuu amomMuaus 10—5 Moib/1M3 B hoTOMET- pUpyeMOM pacTBope?

Otser: 2 cMm.

Kakyro ktoBeTy cieayeT B34Th JUIsl 0CIa0IeHNs aJarolero notoka ceera B 10 pas?
Kosdduuuent nornomenus pacrsopa pasex 0,0457.

Ortsert: 21,9 cm.

Uro Takoe BogopoaHblii anekTpoa? Kakas nonypeakus B HEM npotekaer? [y kakoro
nporecca (MoJlypeakiiu) U Mpy KaKuX yCIOBHSIX BEIMUKMHA CTaHIaPTHOIO AJIEKTPOIHOTO
noTeHuuMana npunsra 3a 0?

3anummte ypaBHenue Hepucra s nmomypeaknumii: a) Cu2+ + 2e = Cu(tB); 6) H+ +e =
0,5H2(t); 144 B) MnO4 — + 8H+ + 5¢ = Mn2+ + 4H20(x). 9.8. Paccuurats E°
nonyanementa SO4 2—+ 8e + 10H+ = H2S + 4H20, ecnu u3Bectusl E° qist: a) S + 2e +
2H+=H2S E°=+0,14 B 6) SO4 2—+ 6e + 8H + =S + 4H20 E° = +0,36 B 9.9. Ilpu xakoi
koHieHTpanuu Cu2+ noteHiman MmeaHoro sekrpoaa paseH Hymoo? (T =298 K)

Brrancnuts pH pacTtBopa, B KOTOpOM MOTEHIIMAT BOJIOPOAHOTO AIeKTpoaa paseH: a) —0,177
B; 6) 0,295 B. laBnenue Bonopoaa p(H2) = 1 arm. (T =298 K) 23. Beruuciauts
MOTeHIMaIbl BOJOpoAHBIX 35ekTpoaoB (T =25 °C; p(H2) = 1 atm), norpyeHHbIX B
pactBopsl kucioT ¢ pH =2 u pH = 1. [Ipu xakom oTHomeHuu nasiennii H2 noteHnmans
CTaHyT paBHbI?

Beruncnuth noreniman snekrpona: ClO3 —+ 6e + 6H + = Cl- + 3H20, ecnu KoHIIEHTpaIus
C(Cl03 - ) =C(Cl-) =1 monbs/n u pH = 7. 9.13. B raneBanuveckom sremenTe mpu 25 °C
nporekaet peakuus Cu2+ + Zn = Zn2+ + Cu lns stoit peakuuun AG°298 = 212,72 x/Ix. a)
Hanucats nonypeakiuu, nporekaroiiye Ha anoze u karoae. 6) Onpenenuts IJC snemeHTa
npu koHueHTpanusx C(Cu2+) = 0,1 mons/n u C(Zn2+) = 0,01 monw/n. 9.14. DJIC snemenra,
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25.

COCTOSIIIETO U3 IEKTPoAOB: Sn B pacTBope SnCl2 HensBecTHON KOHIICHTpauu u Pb B
1-10-3 M pactBope Pb(NO3)2 ipu 25 °C pasna 0,0395 B. a) Kakue nporeccsl MOTYyT
MPOTEKaTh B AJIeMeHTe U KakoBbl 3HaueHus AG 1 AG® stux npoueccos? 6) OnpenenuTtsb
koHneHTpanuto SnClI2.

BoerarcnuTh moTEeHIIUAN CEpeOPSTHOTO AIIEKTPO/Ia, TIOTPYKEHHOTO B HACHIIIICHHBIN PacTBOP
Agl. a) [Tpu kakoii KOHIIEHTpauu Ag+ MOTeHIMal eKTpoaa Oyaer paBeH Hymo? 145 0)

[Ipu kakoit koHIeHTpauu | — moTeHIman 3nexkTpoaa Oyner paBeH Hymo? 9.16.
CepeOpstHBIiA 3TIEKTPO/I MOTPYKEH B HACKIIEHHBIN pacTBop Ag2S. Ero morennuan E = —
0,18 B. Beruucnuts npoussenenue pacrsopumoctu KL mius Ag2S.
26. B ranpBann4eckoM dneMeHTe mpotekaet peakuus: PbO2 + 2H2S0O4 + Pb = 2PbSO4 +
2H20. Onpenenuts: a) cranaaptHyio 3/[C; 0) 2IeKTpoIHbIE TOTCHIIMAIIBI B YCIOBUSX
CO(H2S04) = 0,1 MOIB/T ¥ KOTUMYECTBO KAXKIOTO TBEPIOTO KOMIIOHEHTA COCTABIISACT 2
Mmoutst. [Ipunsite, uro H2SO4 nuccoruupyer 1o o0euM CTYIEHSIM MOJTHOCTHIO.
27. Bynet nu metanaudyeckoe cepeOpo BbIAEIATH BOAOPO/ MPU B3aUMOICHCTBUU: a) C CEPHOI
KHCJIOTOH; 0) ¢ MOI0BOJOPOHOM KHCIOTOM?
28. 'anpBaHUYECKHI SJIEMEHT COCTaBIICH M3 XJIOPCEPEOPSTHOTO U KaJOMEIBHOTO AJIEKTPOIOB.
Omnpenenuts D/]C s1eMeHTa U peakiinio, MPOTEKAIOIIYIO B JIEMEHTE, YUUTHIBAsI, YTO
CTaHJAPTHBIN MOTEHIHAN KAJTOMEIILHOTO AJIEKTPOAa OOJIbIIE, YeM XJIOpCepeOpsTHOTO Ha
0,046 B, a konnentpanus nonoB Cl— s kanomensHoro snektpoaa B 100 pa3 Gombie, yem
st xaopeepeopsiHoro (T = 298 K).
29. Paccuutars DJIC raabBaHH4YECKOIO 2JIEMEHTA, COCTAaBIEHHOIO U3: a) CTAHJapTHBIX
XJIopcepeOpssHOro U GpoMcepedPSTHOTO AIIEKTPOJIOB; 0) ABYX cepeOPSHBIX IEKTPOJIOB,
MOTPYXEHHBIX B HachllleHHble pacTBopbl AgCl u AgBr, cooTBercTBenHo. Hanucartpb
peaxiuio, MPOTEKAIOIIYIO B 3JIEMEHTE.

IToka3aTesn M KPUTEPHUHU OLEHUBAHNS IJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHUS
KOMIIeTeHIUI U Pe3yJbTATOB 00y4YeHHUs, IIKAJIA OlleHUBAHUS

HNupuxartop
IlIkasa oueHuBanus DOPMUPYCMBIE ) kcemus Kpurepun Yposenb ocBoeHHs
KOMIETEHIMI | e OLIEHUBAHUS KOMITeTeH Uit
OIIK-2 3HaeT BEPHO U B MOJIHOM IpoaBUHYTHIIH
CriocobeH o0beMe: OCHOBHBIE
ucnonszoBats| OIIK-2.1  \merons! uccnenosanus
COBPEMEHHBIE IIpnmensier  |[kauectsa,
METOIbI COBPEMEHHBIE MeHTU(UKALIUN U
85 _ MCCIIEJOBAaHUS, MCETOBI 0€3011acCHOCTH TOBApOB
100 COTJIMYHO» oueHkn u | MCCICAOBAHMA
GaLIOB SKCIEPTH3BI KauecTBa, |YMeeT BepHO U B
TOBApOB 0E30MaCHOCTH [MOJTHOM 00beMe:
" MPUMEHSITH METOJIBI
MOUTMHHOCTH [ACCIIENI0BAHNS TOBAPOB
TOBAapoOB I pEIICHU A
mpo¢eCCHOHATEHBIX
Bajad
OIIK-2.2 [3Haer BepHO H B MOJIHOM IpoaBunyTHIii
IMpumensier 00beme: OCHOBHbIE

1 .
Hnpopmayus 3anonnsemces 6 coomeememeuu ¢ maobauyetl 2.

2 .
HUngpopmayus 3anonnsemces 6 coomeememeuu ¢ maobauyetl 2.
Ungpopmayus 3anonusemes 6 coomeememesuu ¢ madauyeu 2 (Pezyromamot 006yuenus)
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COBPCMCHHBIC

COBPCMCHHBIC MCTO/bI

METOJIbl  PKCIEPTU3BI U OIIEHKU
SKCIEPTHU3HI U [TOBAPOB
OLICHKH
TOBapOB 'YMmeer BepHO U B
MOJITHOM 00beMe:
OCYLLECTBIISITh
PKCHEPTU3Y U OLICHKY
[TOBApOB C
MCII0JIb30BaHUEM
COBPEMEHHBIX METOJIOB
OIIK-2 3uaer ¢ IoBbIEeHHBIH
Coocoben HEe3HAYHUTEJIbHBIMHU
UCII0JIb30BATh SaMeqdaHnAMn:
COBpeMeHHBIE | (OIK-2.1 |CCHOBHBIE METO/BI
METOIBI Tprmensier MCCJICIOBAHUS
VCCIIEIOBAHHSL,| cOBpeMEHHBIE | o oo o
OLICHKH ¥ METOEI UICHTU(UKALUT U
70-84 «XO0pOIIO» 9KCHCPTU3BL | yccnemoBaHus GesomacHocT ToBapoR
6aJL10B TOBapoB KauecTBa, |y,
MeerT ¢
6630HaCHOCTH HE3HAYUTECJIbHBIMHU
n 3aMeYaHHsIMH:
NOUIMHHOCTH [npiiMeHSITh METOBI
TOBAPOB  yccienoBaHMs TOBApOB
ST peLeHust
rpodeccnoHambHBIX
3ajau
3Haer ¢ IToBbIIEHHBIH
HE3HAYUTECJIbHBIMU
BaMEeYaHUAMMU:
OCHOBHBIC
COBPEMEHHBIE METO/IbI
OIIK-2.2  bkcnepTHssl U OLEHKH
[TpumensieT ropapos
COBPEMEHHbIE
METOIbI 'YMmeer ¢
9KCIEPTU3LI U HE3HAYUTECJIbHBIMU
OILIEHKU BaMCUYaAHUSIMU:
ToBapop  |[OCYIIECTBIATH
PKCTIEPTU3Y U OIICHKY
[TOBapOB C
HCII0JIb30BaHHEM
COBPEMEHHBIX METOJIOB
OIIK-2 3uaer Ha 6a30B0M Ba3zoBblii
Criocoben OIIK-2.1  |ypoBHe, ¢ ommékamu:
HCIONB30BaTs | 1IPMMEHSET |OCHOBHBIC METO/IbI
coBpeMeHHbIe | COBPEMEHHDIC MCCIICIOBAHMS
METOJIBI METOJbl  [Ka4ecTBa,
50 -69 «YIOBIETBOpHTEMbHOy ICCTC/OBAHHS, UCCIIEI0BAHUSA MAeHTH(DUKAINY U
0asnoB OLICHKH H Ka4eCTBa, [0€30IMaCHOCTU TOBAPOB
SKcrepTu3pl | 0€30MACHOCTH
TOBapoB u 'YMeeT Ha 6a30BOM
MOJUTHHHOCTH [YPOBHE, C OIMOKamMMu:
TOBapoB  [IPMMCHATH METObBI

IMCCJICAOBAHU TOBAPOB
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TS pEeIIeHUs
MpodeCCHOHATEHBIX
Banaq

3Haer Ha 6a30BOM
YpPOBHe, ¢ OIIUOKAMu:
OCHOBHBIE
COBPEMEHHBIE METO/IbI

Bba3oBbIid

OIIK-2.2  brcrepTH3bl ¥ OLEHKH
HpI/IMeHHeT [TOBapoOB
COBpPEMEHHBIC
METOIbI YMeeT HA 0a30BOM
SKCIIEPTU3HI 1 [YPOBHE, C OIIMOKAMM:
OLIEHKH OCYLICCTBJIATH
TOBAapOB DKCIICPTU3Y U OLICHKY
TOBapOB C
MCITOIb30BaHUEM
COBPEMEHHBIX METOJIOB
OIIK-2 He 3HaeT Ha 6a30BOM KomnereHnuuu He
Cnocoben OIK-2.1 [YPoBHE: OCHOBHbIE c(opMHPOBAHBI
HCIIONIB30BaTh Tpumenser METOIbI MCCIETOBAHUS
COBpEMEHHEIC COBpEMEHHBIE Ka4yecTBa,
METOBI METOJIbI UICHTU(UKALUT U
Me516ee HEY LOBACTBOPUTEBHOY/ MCCIICNIOBAMSL,| | oo opanys 0€30MMacCHOCTH TOBAPOB
OLCHKH 1 KayecTBa
0aJ10B SKCIIEPTH3bI 6630HaCHOC,TI/I He ymeer Ha 6a30BOM
TOBapoB i YPOBHe: TIPUMEHSITH
METOIbI UCCIIENOBAHUS
TIOVIHHHOCTH TOBAPOB JJIsl PELICHHUS
TOBAPOB  npoheccHonambHBIX
3agaq
He 3naer Ha 6a30BOM KoMmnerenuun He
ypoBHE: OCHOBHBIC cGopMHpOBaHDI
COBpEMEHHBIE METOIBI
OIIK-2.2  bkcrnepTussl M OLEHKH
IIpuMensieT roBapos
COBpPEMEHHBIE
Metonnsl  |[He ymeer Ha 6a30BoM
SKCIIEPTH3bI U [yPOBHE: OCYLIECTBIIATH
OIEHKH  PKCIEPTU3Y U OLEHKY
TOBApoOB  [TOBApOB C
MCIIOJIL30BAaHUEM

COBPCMCHHBIX METOAOB
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