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denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckasi TEXHOJIOTUS
[Ipodunb — XuMuueckasi TEXHOJIOTUSI CHHTETUYECKUX OMOJIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuu U CTaHIAPTU3ALMI»
JucuuminmHa «PU3n4ecKue METO bl aHAJIN3a»
Cemectp 8

SAJJAHME 1A JOITOJIHUTEJIBHOI'O UTOI'OBOI'O KOHTPOJIBHOI'O
HNCIHBITAHUSA Ne 1

1. 3aganue s npoBepku ypoBHs «3HATH» — 0 unu 1 Gam:
Cnoco0bl HOHU3AMHU NTPOOBI B MaCC-CIIEKTPOMETPHUH

2. 3apanue s npoBepku ypoBHs «3HATD» — 0 i 1 Gam:
YcrpoiicTBO  OJIMKHENOJIBHOIO  MHMKPOCKONA. JBAaHECHEHTHbIE  BOJIHBI.
I[IpuHUMIBI perucTpanuy CUrHaJa.



3. 3ananue nns npoBepku ypoBHs YMETD — 0 unu 1 6amn:
Ha ocHoBanuu npusBeaeHHor TI-kpuBo oxapakrepusyiiTe TepMHYECKYIO
CTA0MIBHOCTH coequHeHUsi. CKOJIBKO CTaAuii NMpeBpalleHUusl MpeTepreso 3T
BELIECTBO B IPMBEACHHOM HHTEpPBaJie TeMIepaTyp?
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Kpurepuu HTOroBoi OLIEHKHU 32 3a4€T:
«3a4TEHO» - MPU CyMMe OaIoB 2 Wi 3;
«HE 3a4TEHO» - Ipu cymme OautoB 0 wim 1

CocraBurens: goi. kadgeapst bXC A.B. beikoB

3asenyrommuii kadeapoit BXC M.I'. Cynpman



denepanbHOE rOCyAapCTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepckoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckass TEXHOJIOTUS
[Ipodunb — XuMuuyeckasi TEXHOJIOTUSI CHHTETUYECKUX OMOTOTHYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
Jucuumnnaa «@U3ndecKue METO bl aHAIN3a»
Cemectp 8

3AJAHUE JJI JOIMTOJHUTEJBHOI'O UTOI'OBOI'O
KOHTPOJIBHOTI'O UCIIBITAHUSA Ne 2
1. 3aganue nis npoBepku ypoBHs «3HATb» —0 nnu 1 6an:
YcrpoiicTBo 1M PpepeHunaTBLHOr0 CKAHNPYIOLIEro KaJopuMerpa.

2. 3apanue s npoBepku ypoBHs «3HATDb» — 0 wnun 1 Gamn:
HuskoremneparypHasi axcopouusi azora. Moaeas t-rpajpuxk.

3. 3anganue s mpoBepku ypoBHs «YMETby» — 0 unu 1 6an:
NpenTuduuupyiirte CTPYKTYpPy coeauHeHusi, oOpyrro-gpopmyna u HK-cmektp
KOTOPOT0 NMpeacTaBIeHbI HA PUCYHKE.
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Kpurepuu nTOroBoi OlleHKH 32 3a4eT:
«3a4TEHO» - PU CyMMe OajioB 2 uiu 3;
«HE 3a4TeHO» - MpH cymme OamioB 0 umm 1
CocraBuTtens: goil. kadeapsr bXC A.B. brikoB

3asenyrommii kadeapoit BXC M.I'. Cynpman



denepanbHOE rOCyAapCTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuuyeckast TEXHOJIOTHSI CHHTETUYECKUX OMOJIOTHYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
Jucnumnnaa «@U3ndecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME 1A JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOTI'O UCIIBITAHUSA Ne 3
1. 3aganue nis npoBepku ypoBHs «3HATb» —0 unu 1 6anm:
Y CTpoiicTBO CIIEKTPOMETPOB yIbTPAa(H01eTOBOM U BUAUMOI 00J1aCTH.

2. 3apanue s mpoBepkH ypoBHs «3HATb» — 0 wnun 1 Gam:
TeopeTnueckne 0CHOBBI 3JIEKTPOHHOI MUKPOCKOIHUH.

3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wu 1 Gam:
Onpenesanre OPyTTO-COCTAB M NPEAJI0KUTE opMYyJIy COeIMHEHUSI

m/z I1,%
100 1 1,% 6o 12| 1,50
80 - 19 1,20
70
60 - 31 | 18,3
52 - 119 32 0,20
4 -
30 - a 50 | 10,1
20 4 69 1100
. o
e I? I R 70 | 1,09
20 40 60 80 100 120 140 100 0,60
m/z 119 | 41,6
120 | 0,88
Kpurepun UTOroBoii OeHKH 3a 3a4eT:
«3aUTEHO» - IPU CyMMe 0aIoB 2 Uiy 3;
«HE 3a4TeHO» - MpHu cymme OamioB 0 umm 1
CocraBurens: goi. kadgeapst bXC A.B. beikoB

3aBenytromuii kadenpoit BXC M.I'. Cynbman



denepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 0Opa30BaHus
«TBepcKoi rocy1apCTBEHHBIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckasi TEXHOJIOTUSI CHHTETUYECKUX OMOJIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME JJIA JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIHIBITAHUSA Ne 4
1. 3aganue nis npoBepku ypoBHs «3HATb» —0 unu 1 6anm:
Teopernueckne ocHOBBI AU PEePeHIIHATBHON CKAHUPYIOIIEH KAJTOPUMETPHU.

2. 3apanue s nmpoBepku ypoBHs «3HATDb» — 0 wun 1 Gam:
Teopernyeckne OCHOBbI CHEKTPOCKONUM YJAbTPaduoIeTOBOM W BHIAMMOM
o0j1acTH.

3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
Ha yuacrke npuBeaeHHOro (OTO3IEKTPOHHOIO CIEKTPa omnpeaeauTe: THII
3JIEKTPOHHOI'0 NMOAYPOBHS IUVIATHHBI, YMCJI0 XMMUYECKUX COCTOSHMI IVIATHHBI.
HaoOuronaercs Jim B 3TOM CIIEKTpPe TOHKAas CTPYKTypa? Ykaxure eé.
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DHeprus CBA3H, 3B

Kpurepuu nToroBoii olieHKH 3a 3a4eT:
«3aUTEHO» - MIPU CyMMe 0ayioB 2 uiu 3;
«HE 3a4TeHO» - ipu cymme OatoB 0 mwim 1

CocraButens: goi. kadgeapst bXC A.B. beikoB

3aBenytomuii kadenpoit BXC M.I'. Cynbman



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«TBepcKoi rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuuyeckast TEXHOJIOTUSI CHHTETUYECKUX OMOIOTHYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIHIBITAHUSA Ne 5

1. 3apanue qis npoepku ypoBHs «3HATb» —0 wnm 1 6amn:
B3aumoaeicTBHe BelIeCTBA ¢ PEHTIT€HOBCKUM HM3JIyYeHHEM.

2. 3apanue s npoBepku ypoBHs «3HATDb» — 0 wnn 1 Gam:

YcrpoiicTBO  aTOMHO-CWJIOBOI0  MUKpockona. IlpuHumumbl  perucrpanuu
CHUTHAJIA.

3. 3apanue nus npoBepku ypoBHs « YMETD — 0 nnu 1 6am:
Omnpenesnre OpyTTO-COCTAaB M NpEAJI0KUTE GopMyJIy COeIMHEHUS

o m/z I,% m/z I, %
100 o 1,279 an
20 27 | 11,7 || 108 | 46,6
70 28 | 3,53 || 109 | 29,8
eo 108 39 | 392 110 | 2,35
a0 . 150 41 [ 19,6 || 134 | 1,18
20 - 42 | 7061\ 135 | 3,53
S | - . 43 1100 150 | 20,0
© 40 60 80 100 120 140 ?

s 44 | 3331 151 | 1,55

107 | 2351 152 | 1,01

KpuTepun nToroBoii oneHku 3a 3a4er:
«3a4TEHOY - NPU CyMMe OaJlIoB 2 WK 3;
«HE 3a4TeHO» - Npu cymMme 0aoB 0 wim 1

CocraButens: joil. kadeapsr bXC A.B. brikoB

3aseayrommii kadeapoit BXC M.I'. Cynpman



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«TBepckoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckass TEXHOJIOTUS
[Ipodunb — XuMuuyeckasi TEXHOJIOTUSI CHHTETUYECKUX OMOTOTHYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTU3ALMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

SAJAHME JJI JOITIOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Ne 6

1. 3aganue qst npoepku ypoBHs «3HATby» —0 unu 1 6art:
Teoperuueckue OCHOBBI AMP-cnekTpockonum. JKpaHHpoOBaHMe.
Je3dkpanupoBanne. XMMHUYECKHH CIABUI.

2. 3ananue nns npoBepku ypoBHs «3HATb» — 0 wiun 1 Gamn:
YcrpoiicTBO TYHHEJIBHOI0 MUKpOcKona. IIpuHIunel perucrpanum cCurHaJja.

3. 3ananue s npoBepku ypoBHs «YMETby» — 0 unu 1 6an:
Onpenenure OPyTTO-COCTAB U NMPeENIOKUTE (POPMYJTY COeTUHEHUS

m/z I, % miz I,%
0

100 o L,% 153 37 | 2,09 77 | 46,5
90 - 38 | 7,59 78 | 4,39
80 - 39 | 3.79(| 79 | 239
70 - 41| 579| 80 | 279
60 50 [12.6 || 92 | 46,5
1 s1 | 729| 93 | 339
0 - 1T AR R
30 A 64 123 61 | 2,09/ 107 | 10,0
20 o 62 | 5,50|| 108 | 0,78
10 - | 63 [21.0 || 123 | 28,6
0 - TR | S A W T 64 [267 || 124 | 232
40 60 80 100 120 140 160 65 | 3,19( 137 | 4,39

74 | 5.50| 153 [100
m/z 75 | 539| 154 | 824
76 | 5.89| 155 | 091

KpuTepun nuToroBoii oueHku 3a 3a4er:
«3a4TEHOY - MPU CyMMe OaJlIoB 2 WK 3;
«HE 3a4TeHO» - Ipu cymme OaoB 0 i 1

CocraBuTtens: goil. kadeapsr bXC A.B. brikoB

3aBenytomuii kadenpoit BXC M.I'. Cynbman



denepanbHOE rOCyAapCTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHuUs
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpasnenue noarorosku 6akanaBpoB 18.03.01 Xumuueckasi TEXHOJIOTUS
[Ipodunb — XuMuueckasi TEXHOJIOTHSI CHHTETUYECKUX OMOJIOTHYECKH aKTUBHBIX
BEIIIECTB
Kadenpa «buorexHosornu, XMuMuu U CTaHIAPTUZAIIII»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIIBITAHUSA Ne /

1. 3aganue nis npoBepku ypoBHs «3HATb» —0 mnu 1 6anm:
Teoperuyeckne 0CHOBbI TEPMOIPABUMETPHH.

2. 3apanue nis npoepku ypoBHs «3HATDb» — 0 unu 1 6am:
YeTpoiicTBO peHTreHo()0TO3IeKTPOHHOI0 CIIEKTPOMeTpa.

3. 3amanwue ns npoepku ypoBHS « YMETby — 0 unu 1 Gam:
Omnpenennre crpoeHue MoJieKyJbl Ha 0cHOBe UK-cniekTpa u OpyTTo-dopmy.ibl.
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KpuTepun UTOroBoii OLIEHKH 32 3a4eT:
«3a4TEHOY - MPU CyMMe OaJIIoB 2 WA 3;
«HE 3a4TeHO» - Npu cymMme 0aoB 0 wim 1

CocraButens: qoil. kadeapor bXC A.B. brikoB

3asenyrommii kadeapoit BXC M.I'. Cynpman



denepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoil rocy1apCTBEHHBIA TEXHUYECKHMH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckasi TEXHOJIOTUSI CHHTETUYECKUX OMOJIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHnonoruu, XuMuy U CTaHIAPTU3ALIMI»
JucuuminmHa «@U3n4ecKue METO bl aHAJIN3a»
Cemectp 8

3AJAHUE JJIAA JOITOJHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOT'O UCIIBITAHUSA Ne 8
1. 3aganue nis npoBepku ypoBHs «3HATh» —0 nnu 1 6an:
YCeTpoiicTBO KMAKOCTHOrO XpoMatorpaga M KHIAKOCTHOIO XPOMAaTOMACC-
CIIEKTPOMETPA.

2. 3ananue 115 nposepku ypoBHs «3HATDH» — 0 unu 1 6am:
B3aumozaeiicTBHe BelecTBa ¢ MUKPOBOJHOBBIM H3JIyYEeHUEM.



3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
Oxcua mapranmna (4) o1 Harper ao 1400 °C co ckopoctbio 10 °C/mun B
uHepTHO atmocdepe mnpu 31oM peructpupoBaaum TI- m JCK-curnanabi.

O0bpscHuTE HA0JI01aeMblIe TaHHBIE.
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Kpurepuu nToroBoii OueHKH 3a 3a4eT:
«3a4TEHO» - MIPU CyMMe OAJIJIOB 2 WM 3;
«HE 3a4TeHO» - Npu cymme OamioB 0 wim 1
CocraButens: goil. kadgeapst bXC A.B. beikoB
3aBenytomuii kadenpoit bXC M.I'. Cynbman




denepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpagsnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuuyeckast TEXHOJIOTHSI CHHTETUYECKUX OMOJIOTUYECKU aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJAHUE JJIAA JOITOJHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOT'O UCIIBITAHUSA Ne 9
1. 3aganue nis npoBepku ypoBHs «3HATH» —0 unu 1 6an:
YceTpoiicTBO ra30Boro xpoMarorpaga u ra3oBoro XpoMaromMacc-cneKrpomMerpa.

2. 3ananue 115 nposepku ypoBHs «3HATDb» — 0 nnu 1 Gam:
Teopernyeckne 0CHOBBLI BAKYYMHOM yIbTPa(phuo0/1eTOBOH CIIEKTPOCKOIUH.

3. 3amanwue nms nmpoepku ypoBHS «YMETb» — 0 unu 1 Gam:
Omnpenenure OPyTTO-COCTAB M NpPeAI0kuTE GOPMYJLY COeTUHEHUS

133 : 1.% 112 miz | I, % miz | I,% m/z I,%
22 37 | 3,28 57 | 1L,69| 77 | 48,2
60 - 38 | 857| 61 | 1,03|f 78 | 3,23
50 - 77 39 | 1,80 62 | 0,92|| 85 | 1,05
o 49 | 2,40| 63 | 0,75\ 8 | 1,05
20 - 51 50 |13,7 || 73 | 2,86{ 112 |100
07 1, l | 51 163 || 74 | 563| 113 | 6,84

30 40 50 60 70 80 90 c‘>o11lo‘1éo 52 1,651 75 5,67|| 114 1 32,1
40 s ! 56 | 5,18]| 76 | 4,05 115 | 2,24

m/z

Kpurepuu nToroBoii olieHKH 3a 3a4er:
«3aUTEHO» - IIPU CyMMe 0ayIoB 2 uiu 3;
«HE 3a4TeHO» - Ipu cymme OaiutoB 0 win 1

CocraButens: goi. kadgeapst bXC A.B. beikoB

3aBenytromuii kadenpoit BXC M.I'. Cynbman



denepanbHOE TOCYAApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«TBepckoi rocy1apCTBEHHbIA TEXHUYECCKUHA YHUBEPCUTET

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckast TEXHOJIOTHSI CHHTETUYECKUX OMOIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Ne 10

1. 3aganue nis npoBepku ypoBHs «3HATH» —0 unu 1 6an:
IpopuaupoBanue no riayoune B P@IC u I0C.

2. 3ananue 115 nposepku ypoBHs «3HATDb» — 0 nnu 1 6am:
Cayvaiinasa ommOka wusMepenusi. McToYHMKHM, cmOCOOBI BbISIBJEHUS U
yCTpaHeHHus.

3. 3ananue s ipoBepku YpoBHs «YMETby» — 0 unu 1 6anm:
JBa (OTOIJIEKTPOHHBIX CHEKTPAa MOCJeI0BATEIbHO 3aperucTPUPOBAHbLI MPH
pPa3JnyHbIX 0 (Yros Mexay HOpPMAJIbI0 K MOBEPXHOCTH M ONTHYECKOH OCBHIO
anaau3aropa). Onpenenure, Kakoe U3 COeIMHEHNH HAXOIUTCS HA MMOBEPXHOCTH,
a KaKoe B MO/JNMOBEPXHOCTHOM CJIOE.

Si 2 Si 2 -
g Si0 P S
Si0,
B =0° A B = 75°
Si0,
...... [T T Ty T T T TTT] T T T - — reem g - - II.---i.-.'III.
108 106 104 102 100 98 96 94 92 108 106 104 102 100 98 96 94 92
DHeprus CBA3H, 3B SHepruA CeA3M, 3B

KpuTepun nuToroBoii oneHku 3a 3a4er:
«3a4TEHO» - MPU CyMMe OalIoB 2 WK 3;
«HE 3a4TeHO» - ITpHU cymme OasutoB 0 nm 1
CocraButens: goil. kadeapsr bXC A.B. brikoB

3aBenytromuii kadenpoit BXC M.I'. Cynbman



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoil rocy1apCTBEHHBIA TEXHUYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckast TEXHOJIOTHSI CHHTETUYECKUX OMOTOTUYECKH aKTUBHBIX
BEIIIECTB
Kadenpa «broTEeXHOTOTHN, XUMHUH ¥ CTAHIAPTU3AIIAN»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOT'O UCIIBITAHUSA Ne 11

1. 3ananue nis npoBepku ypoBHs «3HATb» — 0 unu 1 Ganmn:
KapTupoBaHue NoBepXHOCTH B CIEKTPOCKONMYECKUX METOIaX aHAJIN3A.

2. 3apanue s npoBepkH ypoBHs «3HATDb» — 0 win 1 Gam:
JJIeKTPpUYeCKHUil JUNOJIbHBIA MOMeHT. Bropoii meton lebdas.

3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
Naentuguuupyiite CTPyKTYPYy COeIUHEHHS 110 €ro 'H-SIMP CIIEKTPY
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Kpurepun UTOroBoii OLeHKH 3a 3a4eT:
«3aUTEHO» - TIPU CyMMe 0ayioB 2 uiu 3;
«HE 3a4TeHO» - pu cymme OamtoB 0 i 1

CocraButens: goil. kadgeapst bXC A.B. beikoB

3aBenytomuii kadenpoit BXC M.I'. Cynbman



denepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpagsnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckast TEXHOJIOTUSI CHHTETUYECKUX OMOIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTU3ALMI»
JucuuminmHa «PU3n4ecKue METO bl aHAJIN3a»
Cemectp 8

3AJJAHME JJIA JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Ne 12

1. 3aganue nis npoBepku ypoBHs «3HATh» —0 mnu 1 6an:
Teoperuueckne 0CHOBBI PEHTT€HO(POTOITEKTPOHHOI CIEKTPOCKOMUMN.

2. 3ananue nus npoBepku ypoBHs «3HATDb» — 0 wiu 1 Gamn:
YeTpoiicTBO NPOCBEYHBAIOIIET0 JIEKTPOHHOT0 MUKPOCKOTA.



3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
HccaenoBanue UO, mnpoBoguioch B AKTHBHOW  KHCJIOPOJCOAep:Kalei
atmocepe. Ha ocnoBe TI- um JJCK-kpuBBIX INpeaioKuTe O0bSICHEHHE
HA0JII01aeMBIX 3AaBHCUMOCTEM.
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Kpurepuu uToroBoii OlieHKH 3a 3a4eT:
«3a4TEHOY - MPU CyMMe OaJIIOB 2 Wi 3;
«HE 3a4TeHO» - npu cymMme OaoB 0 wim 1
CocraBurens: goi. kadgeapst bXC A.B. brikoB

3aseayrommii kadeapoit BXC M.I'. Cynpman



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00Opa30BaHus
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckass TEXHOJIOTUS
[Ipodunb — XuMuuyeckasi TEXHOJIOTHSI CHHTETUYECKUX OMOTOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHnonoruu, XuMuy U CTaHIAPTUZALIMH»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME 1A JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Ne 13

1. 3aganue nis npoBepku ypoBHs «3HATb» —0 nnu 1 6an:
Teoperuueckne 0CHOBBI 02Ke-3JI€KTPOHHOI CTIEKTPOCKOMUM.

2. 3apanue s mpoBepku ypoBHs «3HATDb» — 0 wum 1 Gam:
dieKTpUYecKui NunoabHbIii MoMeHT. [lepBbiii MmeTox dedas.

3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
Omnpenesnre OpyTTO-COCTAB M NPEAJI0KUTE GOopMYJIy COeIMHEHUS

miz | I,% m/z I,%
0

100 4 1% 153 37 | 2,09]] 77 | 46,5
90 38 | 7,59 78 | 4,39
80 - 39 | 3,79/ 79 | 239
70 - 41 | 5,79| 80 | 2,79
60 - 50 12,6 || 92 | 465
] 27 st | 7,290 93 | 3,39
ig ] 82 52 | 4,19|| 95 10,36
53 | 3,50 96 | 06
30 A 64 123 61 | 2,09/ 107 | 10,0
20 - 62 | 5,50| 108 | 0,78
10 - || | 63 |21,0 || 123 | 286
0 - T | E R . 64 (26,7 || 124 | 2,32
40 60 80 100 120 140 160 65 | 3,19 137 | 4,39

74 | 5,50|| 153 [100
m/z 75 | 5,39| 154 | 8724
76 | 5,89| 155 | 0091

Kpurepun uTOroBoii OeHKH 3a 3a4eT:
«3a4TEHO» - IPU CyMMe 0ayoB 2 uiu 3;
«HE 3a4TeHO» - Ipu cymme OatoB 0 win 1

CocraBurens: goi. kageapst bXC A.B. beikoB

3aBenytromuii kadenpoit BXC M.I'. Cynbman



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKkoil rocy1apCTBEHHBIA TEXHUYECCKMH YHUBEPCUTET»

Hanpagsnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckast TEXHOJIOTUSI CHHTETUYECKUX OMOIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
Jucuuminmaa «@U3ndecKue MeTO bl aHAJIN3a»
Cemectp 7

3AJJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOT'O UCIIBITAHUSA Ne 14

1. 3aganue nis npoBepku ypoBHs «3HATb» —0 nnu 1 6an:
B3aumoaeiicTBUe BelleCTBA ¢ BUAMMBIM U3JIyYeHHEM.

2. 3ananue nns npoBepku ypoBHs «3HATDb» — 0 wnu 1 Gamn:
YceTpoiicTBO Macc-ClIeKTPOMeTpa.



3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
Oxcua mapranuna (4) obu1 Harper mxo 1400 °C co ckopoctbio 10 °C/mun B
uHepTHO atmocdepe mnpu 31oM perucrtpupoBaaum TI- m JCK-curnanasl.
O0psacHUTE HA0JIOaeMblIe TaHHBIE.
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Kpurepuu nToroBoii OleHKH 3a 3a4eT:
«3a4TEHO» - MPU CyMMe OAJIJIOB 2 WM 3;
«HE 3a4TeHO» - Npu cymMme OaoB 0 wim 1
CocraBurens: goi. kageapst bXC A.B. beikoB

3asenyrommii kadeapoit BXC M.I'. Cynbman



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«TBepckoil rocy1apCTBEHHBIA TEXHUYECCKHMH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckasi TEXHOJIOTUSI CHHTETUYECKUX OMOJIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHnonoruu, XuMuy U CTaHIAPTUZALIMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOT'O UCIIBITAHUSA Ne 15

1. 3aganue nis npoBepku ypoBHs «3HATby» —0 mnu 1 Gan:
CucremaTuveckasi omuOka usMepeHusi. McTouHuKH, crnoco0bl BbISIBJEHHS H
yCTPaHEHHUH.

2. 3apanue s npoBepkH ypoBHs «3HATb» — 0 unu 1 6amn:

TepMmuueckue Meroabl aHaau3a. PakTopbl, BIAMAKINNE HA PErUCTPUPYEMbIil
CUTHAJL.

3. 3amanue ans npoBepku ypoBHsI « YMETDb» - 0 wnu 1 6am:
Nnentudunupyiite CTpykrypy coeauHeHusi, oOpyrro-gpopmyna u HK-cmekrp
KOTOPOIO IpeIcTaBJIeHbl HA PUCYHKe.
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Kpurepuu nToroBoii oleHKH 3a 3a4eT:
«3aUTEHO» - IPU CyMMe 0ayIioB 2 uiu 3;
«HE 3a4TeHO» - Ipu cymme OatoB 0 win 1

CocraButens: goil. kadeapsr bXC A.B. bBrikoB

3aBenytomuii kadenpoit BXC M.I'. Cynbman



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
«TBepCcKOM rocyIapCTBEHHbIN TEXHUYECKUHA YHUBEPCUTET

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckasi TEXHOJIOTUS
[Ipodunb — XuMuuyeckast TEXHOJIOTHSI CHHTETUYECKUX OMOJIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME 1A JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Ne 16

1. 3aganue nis npoBepku ypoBHs «3HATb» —0 unu 1 6an:
Huskoremneparypnasi ancopouust azora. Moaeas BIT.

2. 3ananue nns npoBepku ypoBHs «3HATb» — 0 wnu 1 Gam:
YeTpoiicTBO cieKTpoMeTpa /IePHOr0 MArHUTHOTO pe30HaHca.



3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
Ha ocHoBanuu npusBeaeHHor TI-kpuBoM oxapakrepusyiiTe TepMHYECKYIO
CTA0MIBHOCTH coeAuHeHUsi. CKOJIBKO CTaAuii NMpeBpAlleHUs MpeTepreso 3710
BELIECTBO B IPMBEACHHOM HHTEpPBaJie TeMIeparyp?
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Kpurepuu uToroBoii OlieHKH 3a 3a4eT:
«3a4TEHO» - MIPU CyMMe OAJIJIOB 2 Wi 3;
«HE 3a4TeHO» - Npu cymMme OaoB 0 wim 1

CocraButens: goil. kadgeapst bXC A.B. beikoB

3aBenytomuii kadenpoit BXC M.I'. Cynbman



denepanbHOE rOCyAapCTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoi rocy1apCTBEHHBIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaBpoB 18.03.01 Xumuueckass TEXHOJIOTUS
[Tpodunb — XuMuueckasi TEXHOJIOTHSI CHHTETUYECKUX OMOJIOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTU3ALIMI»
JucuumnmHa «@U3n4ecKue METO bl aHAIN3a»
Cemectp 8

3AJJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOT'O UCIHIBITAHUSA Ne 17

1. 3aganue nis npoBepku ypoBHs «3HATh» —0 nnu 1 6an:
HNuTtepdeiicel BBOAA MPOOBI B :KUAKOCTHOH XPOMAaTOMACC-CIIEKTPOMETPHUH.

2. 3ananue nus npoBepku ypoBHs «3HATDb» — 0 wnu 1 Gam:
B3aumoaencreue BemecTsa ¢ HHPPAKPACHBIM U3JTYYECHUEM.

3. 3amanue nus npoBepku ypoBHs « YMETDb» — 0 wu 1 Gamn:
Onpenesure OpyTTO-COCTAB U NPeEAT0KUTE (POPMY.TY COeTUHEHUS

oo ] 1.% 112 mie | L% || mz | L% || mez | 1,%
52 37 | 3,28l 57 | 1,69| 77 | 48,2
60 J 38 | 8,57| 61 | 1,03|] 78 | 3,23
50 - 77 39 1,80]] 62 | 0,92| 85 1,05
gg ] 49 | 240( 63 | 0,75| 86 1,05
20 J 51 50 {13,7 || 73 | 2,86| 112 {100
10 ~ | || | " | 51 | 16,3 74 | 5,63]| 113 6,84

© 30 :o 50 .6IO 7lol lla'o 9'0 1c')o 11lo‘1éo 52 1,651 75 3,671| 114} 32,1
m/z 56 | 5,18|| 76 | 4,05 115 | 2,24

Kpurepuu nToroBoii olieHKH 3a 3a4eT:
«3aUTEHO» - TIPU CyMMe 0ayioB 2 uiu 3;
«HE 3a4TeHO» - ipu cymme OatoB 0 win 1

CocraButens: joil. kadeapor bXC A.B. brikoB

3aBenytomuii kadenpoit bXC M.I'. Cynbman



denepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckass TEXHOJIOTUS
[Ipodunb — XuMuuyeckasi TEXHOJIOTHSI CHHTETUYECKUX OMOTOTUYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTU3ALIMI»
JucuuminmHa «@U3n4ecKue METO bl aHAJIN3a»
Cemectp 8

3AJJAHME 1A JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Ne 18

1. 3apanue qis npoepku ypoBHS «3HATb» —0 wnm 1 6amn:
YcrpoiicTBo ra3oBoro xpomarorpaga 1 razoBoro XxpoMmaromMacc-ciieKrpomerpa.

2. 3apanue s npoBepku ypoBHs «3HATD» — 0 wnun 1 Gam:
TeoperuuyecKkue 0CHOBbI PEHTIeH(PJIYOPECUHEHTHOM CIIEKTPOCKOIMH.



3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
Ha ocHOBaHUM CHeKTpa BBICOKOIO pa3pellleHHs] M CIPABOYHOI0 MaTepuaJja
UAeHTUUIUPYiIiTe XMMHYECKHe COCTOSIHUS BHCMYTA.

Bidf,

168 167 166 165 164 163 162 161 160 159 158 157 156
JHeprua ceAzu, 3B

KpuTepun nuToroBoii oneHku 3a 3a4er:
«3a4TEHOY - NPU CyMMe OaJlIoB 2 WK 3;
«HE 3a4TeHO» - Npu cymMme OasioB 0 wim 1

CocraBurens: goi. kadgeapst bXC A.B. beikoB

3aBenytomuii kadenpoit BXC M.I'. Cynbman



denepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepckoi rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuuyeckast TEXHOJIOTHSI CHHTETUYECKUX OMOJIOTHYECKH aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuy U CTaHIAPTUZALIMI»
JucnumnnHa «@U3ndecKue MeTO bl aHAJIN3a»
Cemectp 8

3AJJAHME JJIA JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIIBITAHUS Ne 19

1. 3apanue qis npoepku ypoBHs «3HATDb» —0 wnm 1 6amn:
B3aumoneiicTeue BemecTsa ¢ Y®-usjiyyeHueMm.

2. 3ananue nus npoBepku ypoBHs «3HATDb» — 0 wnu 1 Gamn:
YeTpoiicTBO pacTpoOBOro 3JIEKTPOHHOT0 MUKPOCKONA.



3. 3ananue nns npoBepku ypoBHs « YMETDb» — 0 wnu 1 Gam:
YkaxuTe HHTEPBAJ peakKuuy, TOUKU HaYyaja i KoHIa npouecca. [lorepst macebl
o0ycJioBjeHa Aernapatanueii oopasua. Ilpensioxkure TemnepaTypy ero Cymku.
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Kpurepuu uToroBoii OlieHKH 3a 3a4eT:
«3a4TEHO» - TIPU CyMMe OaIoB 2 WiH 3;
«HE 3a4TCHO» - IIpu cyMMme OautoB 0 wm 1
CocraBurens: goi. kadgeapst bXC A.B. brikoB

3aseayrommii kadeapoit BXC M.I'. Cynpman



denepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoil rocy1apCTBEHHbIA TEXHUYECCKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB 18.03.01 Xumuueckast TEXHOJIOTUS
[Ipodunb — XuMuueckasi TEXHOJIOTUSI CHHTETUYECKUX OMOJIOTUYECKU aKTUBHBIX
BEILIECTB
Kadenpa «buoTexHonoruu, XuMuu U CTaHIAPTU3ALMI»
JucuumnmHa «@U3ndecKue METO bl aHAJIN3a»
Cemectp 8

3AJJAHME 1A JOITOJIHUTEJIBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIHIBITAHUS Ne 20

1. 3aganue nis npoBepku ypoBHs «3HATb» —0 mnu 1 6an:
YeTpoiicTBO PEHTIeH(PIyOPEeCHEHTHOI0 CIIEKTPOMeTpa.

2. 3apanue s npoepku ypoBHs «3HATDH» — 0 unu 1 Gam:
Teopernueckne 0CHOBBI PEHTTeH(A30BOI0 AHAJIN3A.

3. 3amanwue nis mpoBepku ypoBHS « YMETby - 0 unu 1 6amn:

Nnentudunupyiite CTpyKTypy coeamHeHus, Opyrro-popmyna u HK-cnmektp
KOTOPOI'0 MpeACTaBJICHbI HA PUCYHKE.
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KpuTepun uToroBoii oueHku 3a 3a4er:

«3a4TEHOY - MPU CyMMe OaJIIoB 2 WK 3;

«HE 3a4TeHO» - Npu cymMme OaioB 0 wim 1

CocraBurens: goi. kadgeapst bXC A.B. brikoB

3aseayrommii kadeapoit BXC M.I'. Cynpman



