MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EIEPAIINHN
®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

@DaKyJIbTET ArpOXUMHUN U 3aIUTHI PACTCHUN
Xumuu

YTBEPXJIEHO
Hexan

JleOenoBckuii U.A.
[Ipotokomn ot 27.04.2026 Ne 8

DeficTeuTenen ot 23-05-2021 no 22-05-2026

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
«COBPEMEHHBIE MHCTPYMEHTAJIBHBIE METO/Ibl UCCJIEJJOBAHUI»

VYpoBeHb BhICIIETO 00pa30BaHUs: MarkucTparypa

Hanpasnenue noarorosku: 35.04.03 Arpoxumusi U arporiouBOBECHNE

HanpasnenHocts (pouiib)noAroToBKH: ArpoOHOXUMUs

KBanudukanus (CTeneHb) BBITYCKHUKA: MAaTUCTP
dopma oOyueHUs: oUHAs
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosiydeHust oOpa3oBaHus: 2 roja

O0BeM: B 3aUETHBIX €IUHUIIAX: 2 3.€.
B aKaJIEMHYECKHUX Jacax: 72 aK.4.
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Pa3padoruukmu:
Honenr, kapenpa xumun [1laGanosa 1.B.

Penen3enTnl:

3enenoB Banepuit UropeBuu, K.X.H., TOUEHT Kadeapbl XUMUU U MHOOPMAIIMOHHBIX TEXHOJOTHH B
xumun Ky6anckoro I'Y

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nanpasnenuto nonrotoBku 35.04.03 Arpoxumusi U arporo4yBOBEICHHE, YTBEPKIACHHOTO
npukazoM MunobOpuayku ot 26.07.2017 Ne 700, ¢ yueToM TpyaoBbIX (YHKIHH MpodeccHOHATBHBIX
CTaHAapTOB: "ATpOXMMHK-IIOYBOBEN", yTBEpKAEH npuka3omM Muntpyna Poccun ot 02.09.2020 Ne
551n.

CormnacoBaHue U yTBEPKACHUE

ITonpa3nenenue
No WIu § OTBETCTBEHHOE OO Busa Jlara, nmpoToko
KOJIJIETHAJIbHBIN JIMIIO (Ipu HaNMUYUN)
opraH
1 Xumunn 3aBenyonuii Kaiiropogosa E.A. CornacoBano |21.04.2026, Ne 8
Kagenpox,
PYKOBOJIMTEIb
noJipa3ieeHus,
peanu3yIomero
oIl
2 Arpoxumuu u | Ilpeacenarens Mockanea H.A. Commmacoano [27.04.2026, Ne 8
3aIUThI METOINYECKOUN
pacTeHuit KOMHCCHH/COBET
a
3 | Arpoxumuu u | PykoBomuTtenn [eymxen A.X. Cornacoano |27.04.2026, Ne 8§
3aIUTEI 00pasoBareIbHO
pacteHui W IpOrpamMMBbl

TTonrorosneno B cucteme 1C:Yuusepcurer (000012641) Crpanura 3 u3 19



1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb 0CBOCHHUSI TUCHMIUIMHEI - SIBISICTCSI (JOPMUPOBAHUE 3HAHUN 110 TMPUHIMIIAM U METO/IaM
MECTPYMEHTAIBHBIX METO/IOB HCCIICAOBAHMS HMPUPOIHBIX OOBEKTOB, YMEHHM M HABBIKOB Pa0OTHI C
COOTBETCTBYIOIIMMHU MPUOOPAMHU M CHOCOOHOCTH KPUTHUYECKHU OLIEHUBATH MOJTyUYEHHBIE PE3YyNbTaThl B
IUTaHE 3KOJIOTHUECKON 0€30IMacHOCTH UCTIONb3YEMbIX TEXHOJIOTHH.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- — U3y4YCHHE 3aKOHOMEpPHOCTEH (DM3MYECKUX M (U3UKO-XUMHUYECKHX IMPOIECCOB, MPUBOIANINX K
(hOpMHPOBaHUIO AHATTUTUICCKUX CUTHAJIOB;

—  H3YyYCHHE  XApPaKTEPUCTHK  BAXHEHWIIMX  CIEKTPAIBHBIX,  AJEKTPOXUMHUYECKHX |
XpOMaTorpaguuecKux METOIOB, HCIIOIB3YEMBIX JUISI JKOJOTHYECKOTO KOHTPOJS OKPY)KAIOMICH
Cpensl;

— OCBOCHHE TIPUHIIMIIA JCHCTBHS MPHOOPOB, UCTIONB3YEMbIX B (PU3NKO-XUMHUYECKOM aHAITU3E;

— IpUOOPETEHUE HABBIKOB MPOOOIIOATOTOBKH M padOTHI HAa HanOOJIee pacpoCTpaHEHHBIX MTPUOOpax;
— OBJAJIcHHEe YMEHHEM BBIOOpA AHAJIMTUYECKMX NPUOOPOB, HMCXONsS W3 COCTaBa W CBOWCTB
aHAJTM3UPYEMOTO OOBEKTA, BOBMOXXHOCTEH METO[a M KOHKPETHOTO PUOOpa, MaTepHaIbHOTO YPOBHS
JabopaTopuHu.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus
[TK-I18 CriocobGeH mpoBeCTH arpodKOJIOTUYECKUH MOHUTOPUHT CEIIbCKOXO3SMCTBEHHBIX YTOIUN

[TK-I18.1 MeToauka oTO0pa MOYBEHHBIX U PACTUTEIBLHBIX 00Pa3I0B
3namo:
[K-I18.1/3u1 Metoauka or0opa MOYBEHHBIX U PACTUTEIBHBIX 00pa3lioB
Ymemu:
[TK-I18.1/¥Ym1 Metonuka oTO0pa MOUYBEHHBIX U PACTUTEIBHBIX 00Pa3II0B
Braoemy:
[IK-I18.1/HB1 MeTtoauka oT60pa MOYBEHHBIX M PACTUTEIBHBIX 00pa3I0B

[TIK-I18.2 Opranm3oBarh cOOp aHAJIU3UPYEMOTO OPTaHUYECKOTO MaTepualia U3 Pa3TUIHBIX
00BEKTOB OKPYKAIOIIEH CPEIb

3name:

[1K-T18.2/301 OpranuzoBaTh cOOp aHAJIM3UPYEMOTO OPraHWYECKOTO Marepuaia u3
Pa3IUYHBIX 00BEKTOB OKPYKAIOIIEH Cpe/Ibl

Ymems:

[IK-I18.2/¥Ym1 OpranuzoBars cOOp aHATU3UPYEMOTO OPraHUYECKOr0 Marepuana Hu3
pa3IM4YHBIX 00BEKTOB OKPYKAIOLIECH Cpe/Ibl
Braoemy:

[1K-T18.2/HB1 OpranuzoBarh cOOp aHAIM3UPYEMOTO OPTraHMUYECKOTO Marepuajga U3
Pa3IUYHBIX 00BEKTOB OKPYKAIOIIEH Cpe/Ibl

[TK-I18.3 ®u3nKo-XxMMHUYECKUX UCCIIEIOBAHUMN TTOYB U PACTEHUI
3uamo:
MK-I18.3/311 ®u3NKO-XUMHUYECKUX UCCIICTOBAHMIA ITOYB U PaCTEHUI
Yuvemo:
[TK-I18.3/YM1 ®OU3NKO-XUMHUYECKUX UCCIEAOBAHUN TIOYB U PACTCHUN
Brnaoems.:
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[MK-IT18.3/HB1 ®u3MKO-XMMHUECKIX UCCICOBAHUN TTOYB U PACTCHHMA

[TIK-IT13 CriocobeH opraHu30BaTh U MPOBECTH SKCTICPUMEHTHI IO COXPAHEHUIO U BOCIIPOU3BOJICTBY
MOYBEHHOTO IUIOJOPOJUSl, HCHOJb30BAaHUIO YIAOOpPEHHH U JPYrMX CpEeACTB XHUMHU3ALUUA H

00ecTeueHnI0 SKOJIOTMIEeCKOM 0€3011acHOCTH arpoianamadToB

IIK-IT13.1  3HaTh:  COBpEMEHHBIE  TEXHOJIOTHH  OOpabOTKM W  TIPEACTABICHHS
OKCIIEPUMEHTAIbHBIX JIAaHHBIX. METOIbl pacyeTa arpoOHOMHYECKOH, DHEpreTU4ecKoil,
HKOHOMHUYECKOH 3(PPEKTUBHOCTH BHEAPEHHSI NHHOBALIUU
3nams:
MK-I113.1/3u1 ~ CoBpemMeHHbIE  TEXHOJOTMM  OOpabOTKM W  TPEICTaBICHUS
HKCIIEPUMEHTAIBHBIX JAHHBIX. METOIBl pacueTa arpoOHOMHYECKOM, JHEepreTH4ecKoi,
HKOHOMHUYECKOU 3PPEKTUBHOCTH BHEAPCHHUS WHHOBAIMH
Ymems:
MK-I113.1/¥m1  CoBpeMeHHBIE  TEXHOJIOTMM  OOpabOTKM M TPENCTaBICHUS
HKCIIEPUMEHTAIBHBIX JaHHBIX. METOIbl pacueTa arpoOHOMHYECKOM, SHEepreTH4ecKoi,
HKOHOMHUYECKOU APPEKTUBHOCTH BHEAPCHUS MHHOBAIH
Bnaoemw:
MK-I113.1/HBl  CoBpeMeHHBIE  TEXHOJOTMM  OOpabOTKM U  TPEACTABICHUS
HKCIIEPUMEHTAIBHBIX JaHHBIX. METOIbl pacueTa arpoHOMHYECKOM, JHEepreTH4ecKoi,

HKOHOMHUYECKOU APPEKTUBHOCTH BHEAPCHNUS NHHOBAIMH

[IK-IT113.2 YMeTh: COCTaBIATH MPOTPAMMy HCCIECIOBAHUN MO0 H3y4YeHUIO0 3(h()EKTUBHOCTH
MHHOBAIIMOHHBIX TEXHOJIOTUH (3JIEMEHTOB TEXHOJIOTUH), COPTOB U THOPUIOB. OPraHU30BBIBATH
3aKJIaJIKU TOJIEBBIX OIBITOB U MPOBEIACHHE WX B COOTBETCTBUU C METOAMKOM OMBITHOTO Jena.
OpraHHU30BbIBATh NMPOBE/ICHUE YUETOB, B TOM UHCJIE YUeTa ypokas U HaOIIOEeHUI B OIMbITax

3name:

[IK-I113.2/3u1 CocraBnare mporpaMMy HCCIEIOBaHUN MO H3y4eHUIo 3¢ddekruBHOCTH
WHHOBAIIMOHHBIX TEXHOJIOTHH (SJIEMEHTOB TEXHOJOTMH), COPTOB M THOPHUJIOB.
OpPTraHU30BBIBATh 3aKJIAJKHU TOJIEBBIX ONBITOB M MPOBEIEHHE UX B COOTBETCTBUU C
METOJIMKON OIBITHOTO JIe€ja. OPraHU30BbIBATH MPOBEIEHHE YUYETOB, B TOM YHCJE y4eTa
ypoXasi 1 HaOJIOAEHUH B OIBITaX

Ymems:

[MK-1113.2/Ym1 CocrtaBusth nmporpaMMmy HCCIEAOBAHHUHN MO U3Y4YeHHUIO 3(P(HEKTUBHOCTH
WHHOBAIIMOHHBIX TEXHOJIOTHH (AJIEMEHTOB TEXHOJOTWH), COPTOB U THOPHJIOB.
OpPTraHW30BBIBATh 3aKJIAJKH TIOJIEBBIX OMNBITOB M MPOBEICHHE WX B COOTBETCTBUU C
METOJIMKON OTIBITHOTO Jiejia. OPTraHW30BbIBATH MPOBEICHHE YUYETOB, B TOM YHCJE y4eTa
ypoxasi ¥ HaOJIOCHUH B OTIBITaX

Braoems:

MK-I113.2/HB1 CocTaBnsTh NporpaMMy HCCIEIOBAHUN MO MU3YyYEHHIO 3(PPEKTUBHOCTH
MHHOBAIIMOHHBIX TEXHOJIOTHH (SJIEMEHTOB TEXHOJOTMH), COPTOB M THOPHUJIOB.
OpPTraHU30BBIBATh 3aKJIAJKU TIOJIEBBIX ONBITOB M MPOBEIEHHE UX B COOTBETCTBUU C
METOJIMKON OTBITHOTO JIeja. OPTraHU30BbIBATH MPOBEIEHHE YUYETOB, B TOM YHCJE y4eTa
ypoXasi 1 HaOJIOAEHUH B OIBITaX

IIK-I113.3 VImeTh HaBBIKU: BECTHU MEPBUYHYIO JOKYMEHTAIMIO IO ONBITaM B COOTBETCTBUU C
TpeOOBAHUSAMHU METOAMKH OMBITHOTO JeJia

TTonrorosneno B cucteme 1C:Yuusepcurer (000012641)

3name:

MIK-I113.3/3u] BecTn mnepBUYHYIO JOKYMEHTAIMIO IO OIBITAaM B COOTBETCTBUU C
TpeOOBaHUSMHI METOAMKH OTIBITHOTO Jea

Ymems:
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IIK-I113.3/Ym1 Bectu mnepBUYHYIO IOKYMEHTALHUIO MO ONBITAM B COOTBETCTBUU C
TpeOOBaHUSMHI METOAMKH OIIBITHOTO Jeia

Braoems:

[NK-IT113.3/HBl Bectn mnepBuuYHYyIO0 MTOKYMEHTAIUIO IO OMBITAM B COOTBETCTBUH C
TpeOOBaHUSMU METOIMKH OIBITHOTO JIea

[IK-IT16 Cnocoben 0000maTe W aHAIM3UPOBATH PE3YJIBTAThl HCCIEIOBAHUN, OCYIIECTBIISATh WX
CTaTUCTHUYECKYIO0 00pabOTKy

[IK-I116.1 3HaTh: MeTOAKMKA OMBITHOTO J€JIa B 3eMJIEJICINH (AarpOHOMHUHU ). TEXHHUKA 3aKIaJKU U
MIPOBEJICHHS TTOJIEBBIX OMBITOB BUIBI M METOJUKA TIPOBEACHUI YUETOB U HAOIIONCHUI B OTIBITE
3uamo:
[MK-IT16.1/3u1 3HaTh: METOAMKA OMBITHOTO Jelia B 3eMIICACNIUU (arpOHOMHHM). TEXHUKA

3aKJIaJIKH W TPOBENCHUS IOJIEBBIX OMBITOB BHUIBI M METOIWKA MPOBEICHUN yUYETOB W
HAOJIIOIEHUN B OIIBITE

Ymemn:
[K-IT16.1/YMm1 3HaTh: METOAMKA OMBITHOTO JeNia B 3eMJICIEIHH (arpOHOMUH). TEXHUKA

3aKJIaJIKH W TPOBENCHUS IOJIEBBIX OMBITOB BHUIBI M METOIWKA MPOBEICHUN yUYETOB W
HAOJIIOEHUN B OIIBITE

Braoems:
[MK-IT16.1/HB1 3HaTh: METOMMKA OMBITHOTO €A B 3eMJeIeInu (arpOHOMUM). TEXHUKA

3aKJIaJIKH W TPOBENCHUS IOJIEBBIX OMBITOB BHUIBI M METOIWKA MPOBEICHUN yUYETOB W
HAOJIIOEHUN B OIIBITE

[IK-I116.2 Ymetrh: odopMIsTE W NPEIOCTaBIATH JOKYMEHTAIMIO TI0  pe3yJibTaTaM
MIPOBEJICHHBIX HAYYHBIX HCCIIEI0BAaHUI

3name:

[MK-1116.2/3u1 YMeTb: ohopMIIsITh M TPEIOCTABIATh JOKYMEHTAIIUIO MO Pe3yjbTaram
MPOBEJCHHBIX HayYHBIX HCCIIEI0BAaHUIN

Ymems:

MK-I116.2/YM1 YmeTb: 0pOpMIISTh U MPEIOCTABIATh JOKYMEHTAIMIO MO pe3yJbraTam
IIPOBEJCHHBIX HayYHBIX MCCIIEN0BAaHUI

Braoems:

[MK-1116.2/HB1 YMmeTh: opopMIIsSTh U MPEIOCTABIATh JOKYMEHTAIMIO O pe3yJibTaTaM
MPOBEJCHHBIX HayYHBIX HCCIIEI0BAaHUIN

[IK-I116.3 NmeTh HaBBIKM: 3aKJIaKU W TPOBEACHHUSA IOJIEBBIX OIBITOB. BUIbI U METOAMKA
MIPOBEICHUI YUETOB U HAONIOICHUI B OTBITE

3name:

[MK-1116.3/3u1 MmeTh HaBBIKM: 3aKJIaAKA W TPOBEJCHUS TOJIEBBIX OIBITOB. BHUIBI H
METOJIMKA MPOBEACHUI YUETOB M HAOIIONCHHIA B OTIBITE

Ymems:

[MK-I116.3/YM1 MMmeTh HaBBIKK: 3aKIaJKH U MPOBEICHUS IMOJEBHIX OIBITOB. BHIbLI U
METOJIMKA MPOBEICHUN YUETOB U HAOIMIOICHUIN B OIIBITE
Braoemy:

[MIK-T116.3/HB]l MMeTh HaBBIKW: 3aKJIAJKH W TPOBEICHHUS IOJICBBIX OIBITOB. BUIBI U
METOJIMKA MPOBEACHUI YUETOB M HAOIIONCHHIA B OTIBITE

3. Mecto aucuumimHbl B cTpykrype OII
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JucuumuinHa (Moayab) «CoBpeMeHHbIE MHCTPYMEHTAIbHBIE METOJbI MCCIEIOBAHUI OTHOCUTCS K
dbopMupyemMoli yyacCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTh 00pa30BaTeIbHON MPOTrpaMMbl U
u3yyaercs B cemecTpe(ax): 2.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOI
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

xR

: < |z | 2

2 |2 |< |E = | |8 s

) 5] &= = = O o

e} e} o S~ = ) < 3

2 12 [ColE=| 2|8 |E B | 2

= b= cﬁhmo N < < = =
2~ol8~12812g| & [P=la=lE=l S=

Heprox |5 7818515 2|55 2 128128128 52
2S|e8xn|E F|E S| & Slo o g S

00y 4eHus H&vaégs o %3%35;5 EE/

= ® < S| Z

< < H\C’_:Ects > |5 E e >

= g = =han = < o %

g5 2 |z 5 | |8 =

o o O = |‘:<D" c% ()

o O o

m =
Bropoii cemectp| 72 | 2 | 43 1 16 | 26 | 29 3auer

Bcero 72 | 2 | 43 16 | 26 | 29

5. Conepxanue 1MCUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

§ s |2 o
> = 5 CE o =
< = = O A o)
= = = < = T =
T = R [aF > o
o = o - AN I e]
Sl 2| 8|8 |RES
HaumenoBanwue pa3ziena, TeMbl 55 S| O o E 0 5 ;
SEl 2|2 |28|2824
e = o) ® |0 S8 5
= on =3 [©) > = < =
o > =~ = Q = 5} o) a,
518 |2 |2 |5 (5235
o | = 0 (=9 8 |[E® 9 &
M |/ = = O |53 &aE
Pa3gen 1. DnekTpoxumMnyeckue 26 6| 10| 10| IIK-II8.1
MeTOAbI HCCACAOBAHUA [TK-I18.2
Tema 1.1. ITorenumerpust 9 2 4 3 HK-II8.3
MK-I113.1
[K-I113.2
Tema 1.2. Konnykromerpus 9 2 4 3 [IK-IT13.3
[TK-IT16.1
Tema 1.3. BonsramnpomeTpust 8 2 2 4TIK-T116.2
[TK-I116.3
Pa3gen 2. Cnekrpodoromerpus 27 6| 10| 11| IIK-II8.1
MK-I18.2
Tema 2.1. ®ortomerpus 9 2 4 3| TIK-I18.3
MK-I113.1
Tema 2.2. 10 2 4 4 [TIK-I113.2
ATOMHO-a0CcOpOIIMOHHAS IIK-I113.3
CIIEKTPOMEPHUS [K-I116.1
Tema 2.3. UK-criekTpoMeTpust 8 2| 2| 4|IIK-II16.2
[TK-I116.3
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Pa3gen 3. Xpomarorpadus 19 1 4 6 8| IIK-II8.1
[K-T18.2
Tema 3.1. Bunsl xpomatorpaduu 10 2 4 4 |IIK-1113.1
ITK-1113.2
Tema 3.2. ['uGpuaHbIe METOIBI 9 1 2 2 4|IIK-I116.1
xpomatorpapuun [K-I116.2
Hroro 72 1| 16| 26| 29

5.2. Conep:kanue pa3iaesioB, TeM IUCHUATIINH

Pa3zoen 1. Inekmpoxumuueckue memoovl Ucci1e008aHus
(Vlekyuonnwvte 3anamusn - 6u.; Ilpakmuueckue 3auamusa - 10u.; Camocmoamenvnasa paboma -
10u.)

Tema 1.1. Ilomenyumempus
(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 34.)

1. IToTeHIMOMETpHYECKOE OIpeiesieHe KapOOHATOB B TIOYBEHHON BBITSIKKE
2. OmnpeneneHre Makpo3JIEMEHTOB B IIOYBE

Tema 1.2. Konoykmomempus
(Jlexyuonnvie 3anamus - 24.; Ilpaxmuueckue 3auamus - 4u.; Camocmosmenvras paboma - 34.)

1. KonmykromeTpuueckoe onpeesieHie MUHepaaIn3aluiu OPOCUTEIbHBIX BOJ
2. OnpeneneHue CyIb(paToB U XJIOPUIOB B BBITSIKKE

Tema 1.3. Bonemamnpomempus
(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 44.)

1. BonsTaMnepoMeTpUyYECKOE ONPEEIIEHNE COACPKAHMS TSKEIIBIX METAJIIOB B IIOYBE

Pazoen 2. Cnexmpoghomomempus

(Vlekyuonnwvie 3anamua - 6u.; Ilpakmuueckue 3anamusa - 10u.; Camocmoamenvnasa paboma -
114.)

Tema 2.1. Domomempust
(Jlexyuonnvie 3anamus - 24.; Ipaxmuueckue 3auamus - 4u.; Camocmosmenvras paboma - 34.)

1. Onpenenenue xene3a B MOYBEHHOHN BHITSDKKE METOOM T'PalyHPOBOYHOTO Tpaduka
2. OnpeneneHue MeId B TOYBEHHOM BBITSXKKE 10 MOKA3aTEI0 MONIOMIEHUS

Tema 2.2. Amommno-abcopoyuonHas cnekmpomepusi
(Jlekyuonnwvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 44.)

1 Onpenenenue kaamus B 3epHe Ha AAC MI'A 915

Tema 2.3. UK-cnexkmpomempust

(Jlekyuonnwvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 44.)

1. OnpeneneHue B 3epHE O3MMOM IMIICHUIBI COAEp)KaHUS Oesika, Kpaxmala, KICHKOBHMHBI Ha
HK-ananuzarope

Pa3zoen 3. Xpomamozpaghus
(Bueayoumopnaa xonmaxmnuaa paooma - Ilu.; Jlekyuonnvie 3auamusa - 4u.; Ilpakmuyeckue
3anamus - 6u.; Camocmoamenvuan pavoma - 84.)

Tema 3.1. Buowl xpomamoepaguu
(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 44.)
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1. Knaccugukanyst BUIOB XpoMaTorpagruecKoro aHajamus3a
2. TonkocnoiiHas xpomarorpapus
3. Kononounas xpomarorpagust

Tema 3.2. I'ubpuonvie memoovt xpomamozpaguu
(Breayoumopnas konmaxmuas paboma - 1u.; Jlekyuonnvle 3anamus - 2u.; [lpaxmuueckue 3anamus
- 2u.; Camocmosmenvhas paboma - 44.)

1. ITpuGops! a1 xpoMaTorpadudecKkoro aHaIm3a

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA
Pa3zoen 1. dnekmpoxumuueckue memoovl Ucci1e008aHus
Dopma KOHMPOIA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:

1. Meronsl aHanu3a, B  KOTOPBIX  HUCHOJB3YIOT  PEaKUMU  HEWTpaJU3alluH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE, KOMIUIEKCOOOPA30BaHMSI Ha3bIBAIOTCS:
A) buzmveckumu;
0) UHCTPYMEHTAIHHBIMH,
B) XUMUYECKHUMHU

2. Metozpl aHanwm3a, OCHOBAaHHBIC HA WIACHTH()HUKAIIMN SMUCCUOHHBIX WM a0COPOIIMOHHBIX
CIIEKTPOB HCCIIEyEMOTO BELLIECTBA HA3bIBAOTCS:
A) cCeKTpabHBIMY;
0) >IEKTPOXUMHUYECKUMH;
B) XpomarorpapuiecKuMu

3. B 0CHOBE MOTEHIIMOMETPUYECKOTO METO/1a AHATIN3A JICHKUT:
A) peructpanus EeKTPOJHOTO OTEHITAIA WM HAMIPSDKCHUS B 1IETH;
0) peructpanys KOJHMYECTBA 3JIEKTPUYECTBA, HM3PACXOAOBAHHOTO IPH BBIACICHUM BEIIECTBA B
IIPOLIECCE AIEKTPOIIN3A;
B) PETUCTpaLUs YACIBbHOMN IEKTPUYECKON TPOBOJAUMOCTH UM COIIPOTUBIICHUS

4. CTEeKJISTHHBIN AIIEKTPOJI, JUIMTENIbHOE BpeMsl BbIIEp)KaHHBIN B BOzie, 00J1aaeT BOXOPOIHOM
¢bynkuumeit u ucrnonpzyercs A usmeperus pH 6e3 nononHuTensHONR 00pabOTKH B cpenax:
1) HENTpaNbHBIX;
2) CUJIbHOKHCIIBIX;
3) CIIBHOIIICIOYHBIX;
4) HeT BEpPHOTIO OTBETA.

5. Ilepen npoBeneHNEM U3MEPEHUI CTEKIISTHHBIM JIEKTPO KAIUOPYIOT MO ... paCTBOPAM.
Bcraspte ciioBo

6. IloTeHIMOMETPUYECKHUI aHAIW3 HE HUCIOJIb3YEeTCS B arpoXMMHMM U TOYBOBEACHHUU MJIS
OIIPEIEIICHUS:

1) o01meit KHCIOTHOCTH TIOYBEHHBIX PACTBOPOB;
2) HUTPAT-UOHOB B IIOYBEHHOMN BBITSKKE;

3) conepkaHusi MOHOB KaJbIUs;

4) conepxaHus HIOHOB aMMOHUS, KaJIusl.

7. PactBopsI co 3HayeHussMu pH, paBHbIMU:

1.1.68;2.4.01; 3. 6.86; 4. 9.18; HA3BIBAIOTCA ... ...ev'eennnnnnn.
Bcrapurs cioBo

8. MuHuManbHOE COACp)KAHUE OMPEISISIEMOT0 KOMIIOHEHTa B aHAM3UpPyeMou mpobe,
KOTOPOE MOXKET OBITh OOHAPY>KEHO TaHHBIM METOJIOM C 33JJaHHON BEPOSTHOCTHIO XapaKTepU3yETCs:
A) KOHIICHTpAIIMEH BEIIECTRA;

0) peaeoM oOHaAPYKEHUS;
B) K0O3((UIIUEHTOM YyBCTBUTEIBHOCTH

9. MonsipHBIi TOKa3aTeNnb NONIOIICHNS HE 3aBUCHUT:
1) OT mpuUpO/IBI BEIIECTBA;
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2) OT AJMHBI BOJIHBI IOIIOLIAEMOTO CBETA;
3) OT KOHLIEHTPALMU PacTBOPA MOIVIOMIAIOLIETO CBET COETUHEHNUS;
4) oT cTeneHr MOHOXPOMATUYHOCTH MOIVIOLIAEMOTO CBETA.

10. MonsipHbIil TOKa3aTenpb noromeHus cynbhocanuuiara xenesa (I1I) pasen 850. Haiitu
conepxanue xenesa B 100 cm3 pactBopa, eciu ero onTudeckasi miIoTHOcTh paBHa D = 0.530, npu
u3Mepe-HUM B KIOBETE TONMIMHON | =1 cm
1) 3,5 mr/n
2) 35 mr/n
3)0, 53 ur/n

11. Onpennenue rymaToB B ITOYBE.

[Tpu hoToMeTpryeCcKOM OTNpeeIeHHH TyMyca ¢ OuXxpomarom ka-ius kKoHreHTpamnueit 0, 005 mons/m,
ONTUYECKasi IJIOTHOCTh pac-TBopa paBHa 0, 52, tommmHa ciosg 1 cm. Haiinure MonsipHbIi
KO-3(hpUITMEHT MOTIIOICHHUS UCCIIETYEMOTO pacTBOpa

12. luBepcroHHAs BOIBTaMIIPOMETPSIM BKJIFOUAET ONEPALIUN

1) KOHIICHTPUPOBAHNE BEIIECTBA HA JICKTPOIC
2) pacTBOpEHHE HAKOTICHHOTO BEIIECTBA

3) 3apoKACHUE, POCT U OTPHIB KaIleJlb PTYyTH
4) oOpa3oBaHUE amMaIbIaMbl

13. MeTozas! nomsiporpaduu
1) mocTostHHOTOKOBAst
2) nepeMEHHOTOKOBAs
3) KBagpaTHO-BOJIHOBAs
4) nHBEepCUOHHAs
5) nyroBas
14. Konnenrpanuto xjopua-aHuoHoB B pactBope (T=291 K) paccuuThiBaroT 1o ypaBHEHHUIO
ANEKTPOAHOTO MOTEHIAIa
A) 9(2CI-/C12) = ¢0(2Cl1-/C12)-0, 059-1gaCl-
0) ¢(2Cl-/CI12) = ¢0(2CI-/C12)+0, 059°1gaCl-
B) ¢(2CI-/CI2) = ¢0(2Cl-/C12)-0, 059°1gCCl-
r) ¢(2Cl1-/Cl12) = ¢o(2Cl-/CI2)-(0, 059/n)*1gaCl-
15. [Ipsimast MOTEHIIMOMETPHUSI IPUMEHSIETCS AJI ONPEIeTICHUs] KOHIIEHTPAIlMd NOHOB
A) H+
0) K+, Na+, NH4+
B) CH3COO-, Fe3+, Mo4+
r) Cl-, Br-, NO3-
Pazoen 2. Cnekmpoghomomempus
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. ITpu coOmrofeHrH OCHOBHOTO 3aKOHA CBETOIOTIIONICHUS 3HAYCHHIE TAHTEHCA YIvIa HAKJIOHA
npssMoit D oT ¢ 3aBUCHT OT:
1) nnanazoHa KOHIIEHTPALIHIA;
2) 3HaUEHHUS MOJISIPHOTO MOKA3aTess MOTIOIICHUS;
3) TONIIMHBI TOTJIOMIAIOIIETO CIIOS;
4) He 3aBUCHUT OT NEPEUUCICHHBIX (PAKTOPOB.
2. Jlns ompeneneHuss B MOYBE Kajusl, HATPHUs, KaJIbLMS METOIOM aTOMHO-3MHCCHOHHOU
CHEKTPOCKOMHUH UCTIOIb3YIOT HCTOYHUK aTOMHU3aLUN
ANEKTPUUECKasi UCKpa
WHIYKTUBHO-CBSI3aHHAs TUTa3Ma
TIaMmst
ANEKTPUUECKasi UCKpa
1) anexTpuveckas uckpa
2) UHAYKTUBHO-CBSI3aHHAs I1a3Ma
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3) mnams
4) snexTpuvecKas uCKpa

3. [IpeumymiectBo ciekTpodoToMeTpHH nepes GOTOKOIOPUMETPHEH COCTOUT:

1) B cmekrpodoromeTpun He TpeOyeTcsi CTporoe COONIOACHHE MOCTOSHCTBA pHaHamm3mpyemoro
pacTBopa;
2) cmekrpodoromeTpusi obecrieuuBaeT Oolieeé  BBICOKYIO YYBCTBHTEIBHOCTH M TOYHOCTH
OIIPENEIICHU;
3) B ciektpooToMeTpun He TpedyeTcs N30BITOK J00aBIIIEMOTO PEeareHTa;
4) B cueKTpoOTOMETpUH HE TPpeOyeTcs KOJINYECTBEHHOTO MEPEBOIa OMPEAEsIeMOro KOMIOHEHTa B
CBETOINOIIOIIAIONIEE COCMHEHUE.

4. ®oTOMETpUYECKHE METO/IbI AHAJIN3a OCHOBAHBI:

1) Ha n30upaTeTbHOM MONIOIIEHHH CBETa paCTBOPAMU AHAJIM3UPYEMBIX COEINHEHUI;
2) Ha OTpa’kKEHUH CBETA PACTBOPAMHU aHAJU3UPYEMBIX COECAMHEHUI;
3) Ha CBEUEHHH, BBI3BAaHHBIM [IEPEXOJIOM 3JIEKTPOHA B BO30YXKIEHHOE COCTOSHUE;
4) Ha U3IyYEHUH aTOMOB, COJEPKALIUXCS B aHAITU3UPYEMOM o0pasLe.
5. Mcnonp30Banu JBa METO/IA aHAJIA3A
[Tpu poToMeTprUdIeCcKOM ONpeeIeHUH MeIH ObUIH MOTy4eHbl JaHHbIe (%0):
0,0613; 0, 0635; 0, 0627; 0, 0617; 0, 0609
IIpu TutpumerpuyeckoM (%):
0, 0623; 0, 0611; 0, 0619; 0, 0629; 0, 0637
Haiitu qucniepcuto cpeaHel KBaapaTUYHON OMIMOKK JJISi KaKJ0TO METOJa, CPABHUThH MX, KaKoi u3
HUX OoJiee TOUHBIN?
6. Jlna ompenesneHuss KOHLUEHTPAMM HUTPAT-MOHOB B KayeCTBE MHJMKATOPHOTO 3JIEKTPOAA
UCTIONIB3YIOT
1) CTeKJISTHHBIN IEKTPOJ
2) xJopcepeOpsSHBIN AIIEKTPO.T
3) MOHCEEKTUBHBIN AIEKTPO C HUTPATHOW (PyHKITUECH
4) MIaTHHOBBIA IEKTPOJT
7. IloTeHIIMOMETPUYECKOE TUTPOBAHUE OCHOBAHO HA
1) onpeneneHnM KOHEUHOM TOUKH TUTPOBAHUS 110 PE3KOMY U3MEHEHMIO ITOTEHIIMAIIA
2) ompenencHUM KOHEYHOW TOYKM TUTPOBAaHUS IO PE3KOMY H3MEHEHHUIO  YAEIbHOU
AJIEKTPONPOBOAHOCTH
3) onpeneneHU KOHEUHOW TOYKH TUTPOBAHUS 110 PE3KOMY U3MEHEHHIO KOJINYECTBA 3JIEKTPUUECTBA
8. KpuBbIe TOTEHIMOMETPUYECKOTO TUTPOBAHMSI CTPOAT B KOOPIMHATAX
A)E(MB)-VT
0) dE/dV - VT
B) (dE-dV) - VT
r)dV/dE - VT
9. M3onoTeHuniaibHask TOUYKa JIEKTPOJIA - ITO
1) 3Hauenue pH, mpu KOTOPOM MOTEHIMA HE 3aBUCUT OT TEMIIEPATypPhl
2) 3HaueHue pH, mpu KOTOPOM NOTEHIMAN HE U3MEHSIETCS
3) 3Hauenue pH, npu KOTOPOM NOTEHLIUAI PABEH HYIIO
4) 3nauenne OBII, mpu KOTOPOM MOTEHIMAI HE 3aBUCUT OT TEMIIEPATYPbI
10. OnpenenenneOBII B TOUBEHHON BBITSKKE IPOBOAST € UCIIOIB30BAHUEM JIEKTPOJIOB

1) xmopcepeOpsHbIN U TUTATHHOBBIIN
2) xjopcepeOpsHBINA U CTEKIISTHHBIN
3) xyopcepeOpsiHbIN U HUTPATHBII
4) MJIaTUHOBBIA U CTEKJISTHHBINA
11. Ilpu QoromeTpupoBaHUM B MPUCYTCTBUU TOCTOPOHHETO OKPAIICHHOTO BEIECTBA
cienyer
1) MacKkHUpoOBaTh MeIIaoIUe BEIIeCTBA
2) pabGoTarh IpH JUIMHE BOJIHBI, IPU KOTOPOM ONTHYECKasl TUIOTHOCTh UCCIIEAYEMOT0 OKPAIIeHHOTO
pacTBopa MakCHUMalibHa
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3) BKCTparupoBaHUEM YJAIUTh IOCTOPOHHUE BEIIECTBA
4) ocaauTh MOCTOPOHHKE MEIIAIOIINE BEIIeCTBa
12. Kako# MeTasu1 BbIIEIUTHCS IEPBBIM IIPHU BOJIBTAMIIEPOMETPUU
1) menn
2) cBUHEI]
3) xene3o
4) IuHK
13. Kakoit MeTant mepBbIM BOCCTAHOBUTHCS BOCCTAHABIMBATHCS HA PTYTHOM JJIEKTPOJIE MPU
BOJIETAaMIIEPOMETPUHU
1) cepebpo
2) cBUHEI]
3) kagMuid
4) IuHK
14. YerpolicTBa, B KOTOPBIX MPOUCXOAUT BO30YKIeHHE aTOMOB B MeToax ADC, Ha3bIBArOTCS
1) G0k M3TyUaTeINs
2) KIOBETHOE OTZIEJICHNE
3) aroMH3aTOpPbI
4) 6ok BO30YKICHUS
15. ®OTORIEMEHT — 3TO YCTPOMCTBO, KOTOPOE:
1) paccenBaeT CBETOBOM MOTOK;
2) npeoOpasyeT CBETOBOI MOTOK;
3) oTpaxkaet CBETOBOI MOTOK;
4) noryomaer CBeTOBOM MOTOK.
Pa3zoen 3. Xpomamozpaghus
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocui/3adanus:
1. Xpomarorpadusi B arpOXUMHH
B Hactosmee Bpems Uit OOppObI € BpEOUTEISIMHM, BO30YyAMTENSIMU 3a00JE€BAHUN PAa3TUUHBIX
KYJIETYPHBIX PACTCHUM U COPHSAKAMM IIUPOKO NPUMEHSIOT NMECTULMAbI. Upe3BbIYaiHO aKTyaJIbHOU
CTaia 3ajJa4a KOHTPOJS HAaJ WX OCTATOYHBIMHU KOJMYECTBAMH B OKpPY)KAIOIIEeH cpene. YCHemHoe
MIPUMEHEHHE TOHKOCIOWHON XpoMarorpaguu MpoAeMOHCTPUPOBAHO MPH OMPEACIICHUN OCTATOUHBIX
konmuuecTB Gocdopoprannueckux nectunuaoB Ha cunukarene KCK B xmopodopme (mposiBUTENH —
OpoMQEHOIOBEII peaKTUB), CM. TAOIHUILY
Tabnuua — 3nauenust Rf HEKOTOPBIX MECTUINIOB IPU TOHKOCIONHHON Xpomarorpaduu
Ha cunukarene KCK B ximopodopme
IMectumun Rf
®ranodoc 0, 36
Bytudoc 0, 41
Huguan 0, 80
®enkanron 0, 85
[TosicuTe, Kak HCHONB3yeTcs BelndyuHa Koddduummenta nsumxenus (Rf) mns unentudukammm
YKa3aHHBIX TIECTUIUJIOB.
Onumure omnepanuu, KOTOpble HEOOXOIUMO OCYIIECTBUTh, UMEs B PACHOPSHKCHUU TUIACTHHKY C
HAHECEHHBIM Ha HEEe CHJIMKareleM HYXHOW MapKH, KalWUIApbl, PACTBOPHI TECTHIHIOB B
xsopodopme, Kamepsl At XpomarorpadupoBaHus, MPOSBUTENb - OpOM(EHOIOBBIN peakTHB, I
nonyueHus: xpomarorpammel. Kakue mpaBuna Th U mpou3BOACTBEHHON CaHUTApUH HEOOXOIUMO
COOJTIONATh TIPH MOYYCHUN XPOMATOTPAMMEI.
2. PaccuuraiiTe KOI(QQUIIMEHTH JIBUKEHHUS AMUHOKHCIIOT, Kakas aMHHOKHCIOTa Tpu
paszeIeHuu UX METOIOM TOHKOCTIOWHOM XpoMaTorpaduu OyJeT BEIMBIBATHCS IIEPBOM
C pac-TBOPHUTEJIEM — ATAHOJIOM, TONy4rsIn cieayronyto xpomarorpammy (TCX): ¢poHT 3TaHONa —
25 cM; yTh
1) netittuaa — 13, 5 cm Ne 1
2) tpuni-todana 7, 8 cm Ne 2
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3) uzoneitiuua — 24, 1 cm Ne 3
3. Monnas xpomatorpadus
Uepe3 koMOHKY KaTMOHWTa B KHCIOTHOW ¢opme (H+ - dopme) mpomyctunum pactBop cyibdara
kanmusi. Ha tutpoBanme momy-deHHOro 3toata B oobeme 115 mm mspacxomosanu 10, 0 Mo 1 H
pacTBopa rufpokcuaa HaTpus. PaccuuraiiTe Maccy copOMpOBaH-HBIX MOHOB KaJMHs M3 pacTBOpa
COJIM, COCTaBBTE CXEMY MOHOOO-MEHHOU cOpOImu
4. TeopeTrnueckas Tapesika B XxpoMarorpaduu — 3T0
1) runoreTuveckasi 30Ha BBICOTA KOTOPOH COOTBETCTBYET JOCTIIKEHUIO PABHOBECHUS MEXKIY IBYMS
dazamu
2) BbICOTa KOJIOHKH, B KOTOPOH MPOMCXOIUT pa3/ieJICHIEe KOMIIOHEHTOB
3) 30Ha Ha XpoMaTorpaMMe, B KOTOPOU MPEICTaBICHBI BCE aHAIU3UPYEMbI BEIIIeCTBA
4) TonmuHA CJI0s COPOSHTA, 3aIOTHSIFOIIETO KOJIOHKY
5. JleTeKTOphI B ra30Boi Xpomarorpapuu
1) Macc-crieKTpomMeTp
2) MOTEHITUOMET]
3) karapomeTp
4) mIaMeHHO-UOHHU3AITMOHHBIH
5) boTtokonopumerp
6. CoOTBETCTBHE METO/IA KUIAKOCTHON XpoMartorpaduu Ijisi COPOIMH KUKKOCTH Ha TBEPIOU
dbaze
1) ancopOuroHHas
2) n"oHOOOMEHHas
3) pacnpenenuTenbHas
4) SKCKITIO3MOHHAS
7. Bupg kuaKocTHON Xpomarorpaduu, B KOTOpOW MOABMKHAs (a3a (DIIOCHT) IBUIKETCS B
MOJBMKHOW CpeJie TNIOCKOCTHOTO CJI0sl aIcOpOeHTa, Ha3bIBaeTCs ... Xpomarorpadueit
1) ToHKOCIIOHHOM
2) MOHHHOOMEHHOM
3) GymaxHOM
8. Koadhdunment nmxenust Rf 8 TCX paccunThIBalOT Kak OTHOIICHHE

1) myTu ABUKEHUS OMPEIENIIEMOTO BEIIeCTBA K MyTH JBUKEHUS PACTBOPUTENS
2) myTH JBUKECHUS PACTBOPUTENS K ITyTH JBUKEHUSI OIIPEIEIIIEMOro BellleCcTBa
3) myTu ABM>KEHUS MOABMKHOMU (ha3bl K MyTH ABMXKEHUS ONPEAETIIEMOro KOMIIOHEHTa
4) myTu OBUKEHUS OAHOTO ONPEAEIeMOro KOMIOHEHTa K MyTH JIBUKEHUSI BTOPOTO OIMPEEISIEeMOro
KOMITOHEHTa

9. B kauectBe pactBoputeneid B TCX ncnonp3yroT
1) sTanon
2) aneToH
3) anuzapuH
4) cynbhua HaTpUs

10. MonHoOMeHHast xpomaTorpadust
Uepe3 koJOHKY KaTHOHHWTA B KHCJIOTHOW ¢dopme (H+ - ¢opme) mpormycTunm pacTBop XJopuaa
Hatpus. Ha TuTpoBaHme momydeH-HOro aimoara B ooveMe 85 mur m3pacxomoBamu 10 mur 0, 1 H
pacTBo-pa ruApokcuaa Hatpus. Paccumraiite Maccy copOMpOBaHHBIX MOHOB HaTpHs M3 PacTBOpa
COJIM, COCTaBBTE CXeMY MOHOOOMEH-HOU cOpOInu

11. Paccumraiite kod(PUITMEHTH ABMKEHUS XJIOP(EHOIOB, €CIU TPH pas3IeiICHUU HX
METOJIOM TOHKOCJIOMHOW Xpomarorpaduu
C HUC-TIOJIb30BAHHEM B KaueCTBE PAcTBOPHUTENs O€H30J1a MOJYYWIM Clie-AYIOUIYI0 XpoMaTorpaMMmy
(TCX)
bponT Oenzonma — 12 cm; myTth xiopdenoma — 9, 4 cm; nyTh guxiopdenora — 7, 3 cwm;
Tpuxsopde-Hona — 4, 2 cM; nerraxiaopdenona — 1, 1 cm.
KaKO€ BEIIECTB BbIACIUTHCS MEPBbIM

1) xnopdenona — 9, 4 cm
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2) myTh quxiaopdenona — 7, 3 cm
3) Tpuxnopde-Hona — 4, 2 cMm
4) nenraxnopdenona — 1, 1 cm.
12. Yepe3 KOJOHKY KaTHOHHUTA B BOAOPOTHON (pOpMe MPOITyCTUIM aHATU3UPYEMbI pacTBOP
cynegara menu. [lomydeHHBIH 2)110aT CONEP>KUT UOHBI
A) Cu2+
6) SO42-
B) H+
r) OH-
13. OcHoBatenem xpomaTorpapuueckoro aHaanu3a CYUTaAI0T
1) M.C. IIeta
2) I.1. MenneneeBa
3) V. Camyanbcona
4) H.A. U3maiinosa
14. Jlns pasnmeneHus pTyTH W KaAMHUS METOAOM TOKOCJIOWHOW Xpoma-torpaduu C
UCIIONB30BaHMEM B KaueCTBE pPACTBOPUTENS - OJTAHO-JIA, TOJYYMIIM CIEAYIOUIMe 3HAYCHUS
ko3 unmentoB nemwkenus Rf (Hg) =0, 97; Rf(Cd) =0, 93. Haiinure myTH OBMKEHUS Ka)JIOTO
HOHa, eciii PpoHT pacTBopuTes 22 cM. Kakoit MeTasut mepBbIM BBIJCIUTHCS HA XPOMATOTpaMMe
1) pTyTh
2) menb
15. BemecTBo, Ha MOBEPXHOCTH KOTOPOTO MPOMCXOAMT PA3ACICHUE U KOHIIEHTPUPOBAHUE
aHAJIM3UPYEMBIX BEIIECTB B METOZIE XpoMarorpadpuu, Ha3bIBaeTCs:
1) copbar;
2) copOTuB;
3) copOeHT;
4) 5r0eHT

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA
Bmopou cemecmp, 3auem

Konmponupyemvie H/[K: TIK-118.1 TIK-1113.1 IIK-1116.1 IIK-118.2 IIK-1113.2 [IK-1116.2 1IK-118.3
IIK-1113.3 [IK-1116.3
Bonpocsl/3ananus:

1. Kakne merompl aHanW3a HMCHONB3YIOT B KOHTPOJIE 3arpsi3HEHMS IOYB, BOJIBI, BO3MyXa?
KaxkoBs! mpenmMymiecTBa pU3NKO—XUMHYECKUX METO/IOB aHAIN3a?

2. YKa)XuTe OCHOBHBIE METPOJIOTMYECKUE XAPAKTEPUCTUKH HHCTPYMEHTAJIBHBIX METOJOB
aHaau3a.

3. Kakast cymiecTByeT B3aUMOCBSI3b MEX/Ty BOCTIPOHU3BOJUMOCTBIO U MPABUIILHOCTHIO METO/IA
agann3a?

4. Yto Takoe 4yBCTBUTEIBHOCTh METO/Ia, Ko duiueHt perpeccun?

5. IlepeunicnuTe OCHOBHBIC CTAIMM XMMUYECKOTO aHanu3a. Kak OHM BIHSIFOT HA TOYHOCTH
anann3a?

6. Buapl u uctounuku omumbok. Kakum 06pa3zoM MOKHO YMEHBITUTH CITyYalHbIC OMTUOKA?

7. Uto Takoe CpeaHee KBAaJPAaTUYHOE OTKJIOHEHWE E€IUHUYHOro pesyibrara? Uto Takoe
JTUCTIEPCHS CPeTHEH KBaAPaTUIHOM OIIMOKH, Kakasi B3aUMOCBS3b €€ ¢ TpyOo OmmMOKO#?
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8. CymHoCTh MeTOIa TPaAyUupOBOYHOTO rpaduka?
9. Knmaccudukanus 371eKTpOXUMUYECKIX METO/IOB aHAJN3A.
10. CymHOCTh MOTEHIIUOMETPUYECKUX METOJOB aHAJIN3A.

11. DnexTpoaHbIA MOTSHITNA, MEXaHU3M €r0 BOZHUKHOBEHUS, (DaKTOPHI, BIHSIONINE HA €TO
BEIINYUHY.

12. Yt0 Takoe aneKTpoXuMHUEecKas siuelika, rajibBaHu4ecKas 1ensb? [Ipuseanre npuMepsl.

13. Kakue a71eKTpo/ibl Ha3bIBAIOT IEKTPOJIAMU CPABHEHMSI M MHIMKATOPHBIMU IEKTPOJaMu?
Kakue TpeboBaHMs MPEIBSBISIOT K HUM?

14. Buasl MHIUKATOPHBIX 3JIEKTPOAOB, UCIOIB3YEMBIX B arpOXMMHUYECKUX HCCIIEIOBAHUSX,
UX METPOJIOTUYECKUE XapaKTEPUCTHKU.

15. Kakue Buabl M3MepeHUI pa3iavyaroT B MOTEHUMOMETpUU? YKaKUTE CYHIHOCTh UX U
0051aCTh IPUMEHEHHUS.
JUid Kakux 1esnel NpuMEHSIOT IOTEHIMOMETPUYECKUI aHaJIN3 B arpOXUMHUHU U TIOYBOBEICHUM?

16. B ueM cCymHOCTh NOTEHLIMOMETPUYECKOrO TUTpoBaHuA? Kakue WHAMKAaTOpHBIE
AJIEKTPO/IbI IPUMEHSIIOT B IOTEHIIMOMETPUYECKOM KUCIOTHO-OCHOBHOM TUTPOBaHUU?

17. MeToapl MOTEHIIMOMETPUYECKOTO TUTPOBaHUs. KprBbie TUTpOBaHMS.
[Ipuniunuanbeabie cxeMbl pH-MeTpOB, HOHOMEPOB.

18. TloHsATHS M TEepMHHBI MOJSApOrpaduu: CYIIHOCTh METOJa, WHAMKATOPHBIN 3JIEKTPO,
MIOTEHIMAJ PA3JIOKECHHUS, ITOJISIPU3ALUS NIEKTPOAA.

19. Ilonssporpamma, €€ OCHOBHBIE XapaKTEPUCTUKH.
Bunel nongporpaguueckiux METOA0B aHaATIHN3a.
WuBepcroHHas BOIBTaMIIEPOMETPUS: CYLTHOCTb, BOJITAMIIEpOrpaMMa U €€ XapaKTepUCTHKU.

20. B yeM cyniHOCTh KOHYKTOMETPUU?
Krnaccudukanus KOHIYKTOMETPUYECKUX METO/IOB aHAIIN3A.
Ha yeM ocHOBaHO KOHIOyKTOMETpUYECKoe TUTpoBaHue? Ilepedncinre ero IOCTOMHCTBA U
HEI0CTaTKH.

21. Buapl KpUBbIX KOHIYKTOMETPUYECKOTO TUTPOBAHUS.
O06nacTh MPUMEHEHUS! KOHIYKTOMETPHH B arPOXUMUYECKOM MPAKTUKE, B TOYBOBEACHUH.

22. CylHOCTh CIIEKTPOCKOIUH, BUIbI CIIEKTPOB, METO/IbI CIIEKTPAILHOTO aHAJIN3A.

23. B gem cymHocTh 3akoHa byrepa — JlamGepra — bepa? KakoBo ero maremarmdeckoe
BbIpa)KeHHE?

24, B uwem ommmuue  crnekTpohoToMeTpur  OT  (POTOINEKTPOKOIOPUMETPUN?
MerTposiornueckne XxapakTepuCTUKH 3TUX METO/IOB.
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25. BHyTpeHHsis onTuyeckas mioTHOCTh (D), pakTopsl, Biustonye Ha €€ BeTHInHY.
Bnytpennee nponyckanue (T), MOJIsIpHBIN MOKa3aTeNb MOIVIOMIEHUS

26. 3akoH agaAUTUBHOCTU B (poToKomopumeTpuu. Kakue gakTopbl BEI3BIBAIOT OTKIIOHEHHUE OT
3aKOHOB CBETONOIIIONICHUS?

27. ®usnyeckrue OCHOBBI AaTOMHO—A0COPOIIMOHHOTO CIEKTPaJbHOro aHaiuza. DaKTopsl,
BIIMAIONINE HA TOYHOCTh METO/A.

28. TypOumumeTpudeckuii MeTo/la aHaiu3a, ero OCOOEHHOCTH M 00JacTh NMPUMEHCHHS B
arpoOXMMUH U TIOYBOBE/ICHUH.

29. CymHocTth xpomarorpaduu. Kakue mpu3HAaKM IMOJOXKEHBI B OCHOBY KJIACCH(HKALUU
XpoMarorpaguyeckux METo10B aHaiau3a?

30. OcHoBHble XxpoMmarorpaduyecKkue CUCTEMbl, YKa3aTb WX OTJIMYUTENbHBIC IMPU3HAKU,
001acTh IPUMEHEHHS, METPOJIOTUYECKHUE XapAaKTEPUCTUKH.

8. MarepuajibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTYypPbI

OcnosHas tumepamypa

1. TAMUJIVKOBA H. I MHCTpyMeHTalbHBIE METONbI HCCICIOBAHHS B arpOdKOJIOTHMH: yueo.
nocobue / TAMJIYKOBA H. I, Illa6anosa M. B.. - Kpacuomap: Ky6I'AY, 2018. - 100 c. -
978-5-00097-652-4. - TexcrT: AJEKTPOHHBIN. // : [caliT]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=5242 (mara oOpamenus: 24.07.2026). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

2. Xpomarorpaduueckuii aHanu3 B arpobuoxumuu: yueb. mocodue / TAMJYKOBA H. T,
[Ta6anoBa U. B.. - Kpacuonap: Ky6I'AY, 2020. - 92 c. - 978-5-907294-87-5. - TeKCT: 37eKTPOHHBIMH.
/I : [caut]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=7895 (mata oOparmieHus:
24.07.2026). - PexxuMm qocTymna: 1mno noJarnucke

Lononnumenvnas tumepamypa

1. IITABAHOBA HU. B. CoBpeMeHHBIE HHCTPYMEHTAJbHbIE METOIbl HCCIEIOBaHUM: yueo.
nocobue / HIABAHOBA H. B.. - Kpacuogap: Ky6I'AY, 2022. - 112 c. - 978-5-907665-81-5. - Tekcr:
anekTpoHHbiit. // : [caliT]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=12598 (mara
obpamenust: 24.07.2026). - Pexxum goctyna: mo noAmucKe

2. ITABAHOBA U. B. Xumus B ctpoutenbctse: yued.-meton. nocooue / IIABAHOBA WU. B.. -
Kpacnonap: Ky6I'AY, 2025. - 74 c. - TekcT: HenocpeICTBEHHBIH.

3. IIABAHOBA W. B. CoBpeMeHHblE HMHCTPYMEHTAJIbHBIE METOJAbl MCCIEIOBAHUIL:
pedpakromeTpus U nonsipuMeTpusi: yaed.-meton. nocodbue / IABAHOBA U. B., T'ony6osa B. K.. -
Kpacnonap: Ky6I'AY, 2025. - 79 c. - TekcT: HenocpeICTBECHHBIH.

8.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX

1. www.programs-gov.ru - MHpopmamonHssiii cepBep mo marepuaiaMm (eaepaibHbIX HENeBbIX
porpamMm

TTonrorosneno B cucteme 1C:Yuusepcurer (000012641) Crpanuria 16 u3 19



Pecypcor « Unmeprnem»
He ucnonb3yrores.

8.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3zyercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
8.4. CnenuajbHbIe NOMELCHUs, 1A00PaTOPHH U J1a00pPaTOPHOe 000py10BaHUe

JlabGopatopus
133300
pH-meTp sxcniept-001 - 1 mt.
PH-merp/nonometp/bIIK - 1 m.
pH-Metp-nonomep "Dxrcnepr-001-3.pH" 6a30BHIi, TepeHOCHOH - 1 TIT.
OaHs-BCTpsAXHUBATENb - | MIT.
Bechl BJIKT-500M - 1 .
Bemanka-1 133 - 1 .
Bemanka-2 133 - 1 wr.
Hocka knaccHas 133 - 1 mT.
HNonomep U-160MU (c snexrpomamu IC-10603/7 u 9Cp-10103/3,5) - 1 m.
nonomep M-60 MU - 1 mt.
koHaykromep AHUOH - 1 mt.
Kongykromerp "Okcnepr-002" - 1 mr.
Konaykrometp "Oxcnept-002" (maTumk 1ab0paTopHbIi) C JATYUKOM MTOTPY>KHOTO THTIA - | TIT.
MarnuTHas memanka MM-5 - 3 mt.
[Teur mydensnas CHOJI 133 - 1 mT.
[Tucemennsii cton-1 133 - 1 mt.
[Tucemennsiit cton-2 133 - 1 mt.
[Tucemennsiit cton-3 133 - 1 mt.
Cron nabopatopHsrid-1 133 - 1 mr.
Cron nabopatopHsbiii-2 133 - 1 mr.
Cron nabopatopHsiii-3 133 - 1 mr.
Cron nabopatopHsbiii-4 133 - 1 mr.
Cron-morika 133 - 1 mr.
Cryn-npenogaBarenbekuid 133 - 1 mT.
[lIxad BeITSHKHON 133 - 1 1T
[lxad mxuaCOBBINA-1 133 - 1 mT.
[lxad mxuHCOBBIA-2 133 - 1 mT.
136300
BECHI TOBApHbIE - | MIT.
BCcTpsixuBaresab 3585 - 1 mit.
nonomep M-60 MU - 1 mt.
cnekrpodoromerp Unico 1200 - 1 m.
criekrpodotometp [13-5300BU - 1 mT.
ycTp-Bo nepementuB. mwiardopm. [12 6500 - 1 mr.
ycrporctBo nepement. [19-6500 - 1 mT.
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dotomerp KOK-3-01 - 1 m.

®dorometp porosnekrpuueckuit KOK-3-01-"3 OM3" - 1 mt.

®dorometp porosrnekrpuueckuit KOK-3-01-"30M3" - 1 mT.
139300

aBTocaMIuiep (MPUCTaBKa K aHATU3aTOPy) C AMEKTPOAOM - | ImT.

aHaJM3aTop BOJBTaMIIEpOM. JKoTecT-BA-0a30BbIi - 1 mIT.

bunuctunnsatop bC 6e3 610ka ynpasiaeHus - 1 mrT.

Becel HR-200 - 1 mT.

Becwsr BK-3000 (3000r/0,051) maboparopssie - 1 mrT.

Becol BJIT-510-1T - 1 mT.

Becwr maboparopusie MACCA BK-1500.1 - 1 mT.

BECHI SJICKTPOHHBIC - | IT.

rups 200 r - 1 wt.

natauk Moxaymne EM-04 (Zn Cd Pb Cu) - 1 mT.

KOHIYKTOMETp - | IT.

Konmykromerp Oxcnept-002-2-6-n  (maruuk  naboparopsid)(UII, matunk  YOII-I1-C)
(OxoHMKCOKCTIEPT),Kabenb aiist mpoBenenus mosepku bIT, MII, PO, ¢ moBepkoii - 1 mT.

MarHuTHas Memanka YMM (5B k mpu6. Dxcnepr) - 1 mT.

MenpHUIa JaboparopHas JI3M - 1 mT.

Mmenpauna JI3M - 1 mr.

HoyTt6yk Lenovo B50-80G - 1 m.

npoekTop BenQ MX613ST DLP Sport-throw 2500ANSI XGA 3000:1HDMI USB color - 1 mrT.

Pedpaxromerp UPD-454b2M - 1 mit.

Poramerp PM-A-0,063 I'Y3 / ra3ossrii Hatekarens (s PI'TI) - 1 mT.

criekTpomeTp ar.-abcopoir. MI'A-915 (CnexkrpomeTp aroMmHO-a6copOImonabid MI'A-915) - 1 mT.

®otometp "Dkenepr-003" - 1 mt.

dotometp poroanexrpuueckuii KOK-3-01-"30M3" - 1 mrT.

sKkpaH Ha TpeHore Screen Media 153x203 - 1 .

anekrporeds SNOL 30/1100 - 1 m.

JIeKIIMOHHBIN 3aI1
412300
akyctudeckas cucrema JBL Control 25, ALTO Mistral 900 - 1 mr.
HOyTOYK Lenovo Z570A 13-2350/4gb/520gb/dvdrw/15.6/gt630m - 1 mrT.
OO6irygarenb-perupKyasaTop Bo3ayxa 600 - 1 mr.
ITpoektop Epson EB-X06 - 1 mrT.
Crmur-cucreMa HanosibHO-moToouHast Quattroclima QV-136FE/QN-I36UE - 1 m.
9KpaH ¢ anekTporpuBonoM Lumien Master Control 274x366 Matte White FiberGlass - 1 mT.

9. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

MeTtonuueckue ykazaHus (COOCTBEHHbBIE pa3paOOTKH)

1. laiinyxoBa, H. I. UTHCTpyMeHTanbHBIE METOIBI HCCIIEIOBAHUS B arPOAKOJIOTHH : yueOHOE 1mocodue
/ H. T T'aiinyxoBa, U. B. [llabanoBa. — Kpacuonap : Kyol'AY, 2015. — 301 c.

2. Ou3MKO-XUMHUYECKHE METO/bI aHanu3a : yueoHoe mocodue / H. I. aifinykoBa, H. A. Kommenenko,
. . Cunoposa, 1. B. [llabanosa. — Kpacuonap: KyoI'AY, 2015. — 315 c.

3. Teopernueckre OCHOBBI (PUIMKO-XMUMHUUECKHX METOAOB aHanm3a: yueb. mocobue / E. A.
Kaiiroponosa [u np.]. — Kpacnomap: KyGI'AY, 2014. — 188 c. http://edu.kubsau.ru/file.php/105/
TEORETICHESKIE OSNOVY_FIZIKO-KHIMICHESKIKH METODOV_ ANALIZA.pdf

2. HaymoBa I'M. TexHuKa BeIeHHS XMMUYECKOTO SKCIEpHUMEHTa B Jlaboparopuu xumuu / [.M.
HaymoBa, E.K. Sl6nonckas, E.A KaiiropomoBa. — Kpacunomap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija khimicheskogo
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ehksperimenta.pdf

Memoouueckue ykazanus no gpopmam padomot

JlabopamopHhule 3anamus

JlabGoparopHbie 3aHATHS TPOBOISATCS C HCIIOJIB30BAaHMEM METOAWYECKHUX YykasanwitHaymoma I.M.
TexHuka BeIeHHS XUMHUYECKOTO HKCIepuMeHTta B saboparopuu xumuu / ['M. Haymoma, E.K.
Sononckas, E.A  Kaiiroponosa. —  Kpacmomap:  Ky6I'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija khimicheskogo
ehksperimenta.pdf

Jlexyuu

WHCcTpyMeHTabHBIE METO/IbI HCCIIeIOBAHUS B arpodkoniorun : yueobnoe nocobue / H. I. IaiinykoBa,
N. B. lllabanosa. — Kpacuomap : Ky6I'AY, 2015. — 301 c.

Camocmosmenvras paboma

Ou3nKo-XMMHUECKIE METOIbI aHanu3a : yueoHnoe nocobue / H. I. lNaiinykoBa, H. A. Komenenxko, U.
. Cunoposa, Y. B. lllabanosa. — Kpacnonap: KyoI'AY, 2015. — 315 c.

Teopetnyeckue OCHOBBI (PU3MKO-XUMHUECKHX METOAOB aHanmu3a: yued. mocobme / E. A.
Kaiiroponosa [u np.]. — Kpacnomap: KyGI'AY, 2014. — 188 c. http://edu.kubsau.ru/file.php/105/
TEORETICHESKIE OSNOVY_FIZIKO-KHIMICHESKIKH METODOV_ANALIZA.pdf

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu
Metonuyeckue yka3zaHus (COOCTBEHHBIE pa3pabOTKH)

1. laiimykoma, H. I'. UHCTpyMEHTaIbHBIE METO/IBI MCCIICIOBAHUS B arPOIKOJIOTHH : yueOHOE TTocoOure
/ H. T'. T'aiinyxoBa, U. B. IllabanoBa. — Kpacunonap : Ky6I'AY, 2015. — 301 c.

2. OU3MKO-XUMHUYECKHUE METOBI aHanmm3a : yueoHoe mocooue / H. I. I'alimykoBa, H. A. Komenenko,
N. N. Cunoposa, U. B. [llabanosa. — KpacHonap: KyoI'AY, 2015. —315 c.

3. Teopernyeckne OCHOBBI (DU3MKO-XUMHUYECKHMX METONOB aHaimu3a: yd4ed. mocoowe / E. A.
Kaitropomosa [u np.]. — Kpacuomap: KyO6I'AY, 2014. — 188 c. http://edu.kubsau.ru/file.php/105/
TEORETICHESKIE OSNOVY FIZIKO-KHIMICHESKIKH METODOV_ ANALIZA.pdf

4. HaymoBa I'M. Texnuka BeIeHHUS XMUMHYECKOTO SKCIIEpUMEHTa B Jlabopatopuu xumuu / .M.
HaymoBa, E.K. Sf6monckas, E.A KaiiropomoBa. — Kpacuomap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija khimicheskogo
ehksperimenta.pdf

10. MeTonn4yeckue peKOMeHIANUM 110 OCBOCHUIO TUCUMIIJIMHBI (MOLYJIs1)

TTonrorosneno B cucteme 1C:Yuusepcurer (000012641) Crpanuria 19 u3 19



