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1. Heau 1 3a7a9u JTUCHUILJIHHBI

IIeJIl) 0CBOCHUA ITUCHUIIJIMHDBI:

q)OpMI/IpOBaHI/IC 3HAHUU )41 IMPAKTHICCKUX HaBBIKOB IIPUMCHCHHA
CCTCCTBCHHOHAYYHBIX MCTOAOB, HCIIOJIIB3YCMbBIX IIPpH IIPOBCACHHUU OKCIICPTHBIX
HCCHGHOB&HHﬁ, OCBOCHHC OCHOB O6pa6OTKI/I N UHTCPIPCTAINHN SKCIICPUMCHTAJIbHBIX
AaHHBIX, IIPABUJIBHOI'O IIPEACTABJICHUS ITOJTYYAaCMbIX PC3YJIBTATOB.

IlepeyeHb KOMIIETeHIUI, (POPMHUPYEMBIX B IpoLecce H3yYeHHUs AUCHUNIMHBI

KOMHeTeH]_lI/Il/I Conepmanne

OIIK-6 CnocobeH UCTIOJIb30BAaTh TEXHUKO-KPUMUHAIIUCTUYECKHE
METOJbl M CpPEACTBA, TAKTUYECKUE IIPUEMBbI MPOU3BOJCTBA
CJICICTBEHHBIX JEWCTBUM B COOTBETCTBHHU C METOAUKAMHU
PACKpBITUSL W PACCICIOBaHUSA OTACIbHBIX BHUJIOB W TPYMII
MPECTYIUICHUN, BBIMOMHATh  (PYHKIIMK  CHCIUATIUCTAa  TIPH
MIPOBEACHUH MPOIECCYATbHBIX M HEMPOIECCYaTbHBIX ICHCTBHI

[1K-8 CnocobeH  MNpUMEHSITh  METOAMKUA  CyJIeOHOM  MOXKapHO-
TEXHUYECKON IKCIEPTHU3BI
[1K-9 CrocoOeH mpUMEHSTh €CTECTBEHHOHAYYHBIE U MaTEMaTUUYECKUE

MCTOABI IIPHU IIPOBCACHHHU II0KAPHO-TCXHUYCCKUX OIKCIICPTU3,
HCIIOJIB30BATh CpPCACTBA H3MCPCHHA B HpO(l)CCCI/IOHEUIBHOf/'I
JACATCIBHOCTHU

3agaum AMCUMIIMHBI:

e @dopMHpOBaHKE 3HAHUI 00 OCHOBaX COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
METO/IOB aHajiu3a (XUMHYECKMX U (PU3HKO-XMMHUYECKHX), TPUMEHSIEMBbIX B
HKCIIEPTHBIX UCCIET0BAHUSIX;

e @DOpMHpPOBAaHHWE YMEHUH IPOBEACHUS HKCIEPTHOIO MCCIECIOBAaHUS Ha
COBPEMEHHOM  AHAJIMTUYECKOM  000pyIOBaHUU, OOpabOTKH  pe3ysbTaToOB
WCCJIEIOBAHMS M OLIEHKHU MX Ka4eCTBa;

e @DOpMHpPOBAHHME HABBIKOB pa0OThl HAa COBPEMEHHOM AaHAJIUTUYECKOM
000pyI0OBaHUY, MPUMEHSIEMOM B METOJMKAX MOKAPHO-TEXHUYECKOW IKCIEPTU3HI.



2. llepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHMs IMCUMILINHBI,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTeIbHOM

NPOrpamMMmblI

I/IH)IHKaTOPLI JOCTHIKCHUSA KOMIICTCHIIUUA

Ilnanupyemblie pe3yabTaTbl 00y4eHUs 10
AUCHMILINHE

NJKorik-6.1 3HaHNE TEXHUYECKUX CPEIICTB U
MPUEMOB (PUKCAIMH JJOKA3aTeIIbCTB,
MIPUHITUATIOB JEHCTBUS TEXHUYECKUX CPEIICTB
BHJICO3AIKCH, TIOPSIKA U TAKTUKU
HCIIOJIH30BaHUSI BUACO3AIUCH B DKCIIEPTHOM
NEeSATEeIbHOCTH; 3aKOHOMEPHOCTEH
crnenoo0pa3oBaHus; METO/IOB CyAeOHOM
¢dotorpaduu U BUACO3aNMNCH, OCOOCHHOCTEH
MPEABAPUTEIIBHOTO HCCIICIOBAHUS
Pa3IMYHBIX BUJIOB MAaTEPUATBHBIX CJIEIOB U
00BEKTOB B X0OJIC OCMOTPOB MECT
MPOUCIIECTBUI; (HOPM MPUBJICUEHUS
CHEIUaIbHBIX 3HAHUH B YTOJIOBHOM,
IPAKJAHCKOM U aIMUHUACTPATUBHOM
CYJIONTPOU3BOJICTBE

3HaHue 0cOOEHHOCTEHN MCTOHOB, IPUMEHACMBIX IIPU
HCCIICAO0BaHUS PA3JIMYHBIX BUAOB MAaTCPUAIbHBIX
CJICIOB 1 00BHEKTOB

N/1Konk-6.2 YMEHHE UCIIOIB30BATh
TEXHHKO-KPHUMHHATUCTHYECKHE METOIBI 1
CpCaACTBAa, TAKTUYCCKUC TPHUEMBI
IIPOM3BOICTBA CJICICTBEHHBIX JICHCTBUI B
COOTBCTCTBHUHU C MCTOANKAMH PACKPLITHUA U
paccieoBaHus OTIEIbHBIX BUIOB M IPYIII
MPECTYIUIEHUH, BBIMOIHITH (QyHKIUU
CTEHUAMCTA TP MTPOBEICHUHU
MPpOHECCCYyAJIbHBIX U HEMMPOLCCCYAIbHBIX
JICVCTBUH

‘YMeHmre UCIoiib30BaTh TEXHUKO-
KPUMHHAIUCTHYCCKUE METOJIbI U CPE/ICTBA,
MIPUMEHSEMbIE TIPU UCCIICIOBAHUU PA3TUIHBIX
BHJIOB MaTePUAIBHBIX CJICIOB U 0OBEKTOB

N ]1Kork-6.3 Bagenne HaBEIKOM
OCYIIECTBISTH A€ATEIHHOCTH IO
coOUpaHuIo, UCCIEOBAHUIO, OIIEHKE U
HCIIOIB30BaHUIO JOKA3aTENbCTB,
perIIaMeHTHPOBAHHYIO MPOIIECCYyATEHBIM
3aKOHOJATEIHLCTBOM

BJ'IaI[eHI/Ie HAaBBIKOM OCYHICCTBJIATH ACATCIbHOCTD
IO UCCIICAOBAHUIO PA3JIMYHBIX BUIOB
MaTCpHaJIbHBIX CJICI0OB U 00BEKTOB C IIOMOIIBIO
COBPCMCHHBIX AHAJIUTHYCCKUX METOJJ0B

Tun 3apaun npogeccHOHAIBHOM AeATeJIbHOCTH IKCIEPTHBIM

NJ-1.T1K-8. Onpenensier He0OXOIUMOCTh
MIPUMEHEHHUSI Pa3INYHBIX METOINK
CyZIeOHOM TTOKapPHO-TEXHUIECKOU
AKCTIEPTU3HI JIJIS1 PEIICHUS KOHKPETHOU
3a/1aun

3HaHUE METOJIOB, UCHOJBb3YEMBIX NMPU peanu3aluu
METOMK Cy/IeOHBIX IKCIIEPTH3

YMeHHe OpHEeHTHPOBATbCS B BO3MOXKHOCTAX U
obmactn MIPUMEHEHHSI COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX METO/I0B HCCIIEeIOBAHNUS
Ymenune oOpabOTKH SKCIEPUMEHTAIbHBIX JaHHBIX,

MOJTYYEHHBIX c MOMOILIbIO COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX METOJIOB

HaBbiku  mpemocTaBieHUs:  IKCHEPUMEHTATBHBIX
PE3yJIbTaTOB




NHauKaTOpBI 10CTHKEHUS KOMIIETEH U

IInanupyemMsle pe3yJbTaThl 00y4eHHS 110
AUCHMILIHHE

N-2.11K-8. [IpumMeHseT METOIUKH
KPUMHHAIUCTUYECKOTO HCCIIEOBAHUS
BEILIECTB, MAaTEPUAIOB U U3JCIUMA U3 HUX

3HaHHE METOJIOB, HCIIOJIB3YEMBIX MTPH PeATU3AIIH
METOAMK KPUMUHATUCTUIECKOTO HCCIICIOBAHMUS
BEIIIECTB, MATEPHUATIOB M U3/ICTUI U3 HIX

YMeHHe OPHEHTUPOBATHCS B BO3MOKHOCTSX H
00nacTv MPUMEHEHHSI €CTECTBEHHOHAYYHBIX
METO/IOB B paMKaX KPUMUHAITUCTUICCKOTO
WCCJICIOBAHMSI BEIIECTB, MATCPUAIOB U U3JICIIUN U3
HUX

HaBbiku paboThI HA COBPEMEHHOM aHATUTHIECKOM
000pyTI0BaHUH

N-1.11K-9. ITpumenser MmaTemMaTuueCcKue
METO/bI PU NPOBEJECHUN TIOKAPHO-
TEXHUYECKUX IKCIEPTU3 U UCIIOIB3YET
CpeAcTBa U3MepeHHs B IPO(hecCHOHATbHON
NESITEIbHOCTH.

3HaHue TEOPETHUYECKUX OCHOB
€CTECTBEHHOHAYYHbIX METOJOB, NPUMEHSIEMBIX B
OKCHEPTHBIX UCCIICTOBAHMSIX;

YMeHHe OpHUEHTHPOBATbCS B BO3MOXKHOCTAX U
obnactu MIPUMEHEHHS COBPEMEHHBIX
€CTECTBEHHOHAYYHbIX METO/I0B HCCIIEI0OBAHUS
HaBpiku paboOThl HA COBPEMEHHOM AHATHTUYECKOM
000pyTI0BaHUH

WJI-2.11K-9. Bnageetr MaTeMaTH4eCKUMU
METOJaMH pacueTa HanpsKeHHO-
ne(hOPMUPOBAHHOTO COCTOSHUS PJICMEHTOB
KOHCTPYKILIUN B YCIOBUSX MOXKapa U
METOJAMKOMN IIPOBEICHUSI TIOKAPHO-
TEXHUYECKUX DKCIIEPTHU3 C UCITOIH30BaHUEM
COBPEMEHHBIX CPEJICTB H3MEPEHUH.

3HaHue MNpaBUa OTOOpa M IMOAIOTOBKM 0Opa3LoB
pa3InyHON IIPUPOLBI JUTS UCCIIEI0BAHMS
€CTECTBEHHOHAYYHBIMU METOJAMH MCCIIEI0BAHNUS;
YMeHHE UCIONBb30BaHUA COBPEMEHHBIX CPEICTB
U3MEPEHUIN

HaBbiku 1moaroToBku 0Opas3loOB A MCCIEJOBAHUSA
HA COBPEMEHHOM aHAJIMTUYECKOM 000pYI0BaHUU

NJI-3.T1K-9 Hcnonp3yeT pe3ynbTaThl
NPUMEHEHHS MAaTEMaTHIEeCKUX METO/IOB B
000CHOBaHHH BBIBOJIOB 110 BOIIPOCAM,
MIOCTaB-JICHHBIM Ha pa3pelieHuN

3HaHue METPOJIOTHUECKUX XapaKTepUCTUK
€CTECTBEHHOHAYUYHBIX METOJ0B, INPUMEHSIEMBIX B
AKCIEPTHBIX UCCIIEIOBAHUIX

YMmeHune o0paOOTKM 3KCIEPUMEHTAIbHBIX JIaHHbIX,
MOJTy4YE€HHBIX c MIOMOIIbIO COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX METO/I0B

HaBbiku 00paOoTKH pe3ysbTaT MoJIy4aeMbIX €
IIOMOUIBIO COBPEMEHHBIX METOA0B UCCIIEIOBAHUS C
MTOMOIIbIO0 METOJJOB MATEMaTHUYECKON CTaTUCTUKH,
OILICHKH Ka4yeCTBa NOJy4YaeMbIX Pe3yJIbTaTOB

3. MecTO IMCUMILUIMHBI B CTPYKTYPe OCHOBHOM NMPo¢ecCHOHATBHOM
0o0pa3oBaTeJIbHOM NMPOrPaMMBbI

Jncuuruimaa
npodecCHOHAIILHON

OTHOCHUTCA

oOpaszoBaTeIbHON

K 00s13aTeIbHON
IPOrpaMMBbl

qacTu
CIIcoraJIuTCTa

cnermanbHocTu 40.05.03 Cynebnas skcmepTusa, crnenuanusanus HMmxeHepHo-

TCXHHUYCCKHUC OKCIICPTU3BI.

OCHOBHOU
o



4. CTpyKTYypa " coepKaHue TUCUNILTHHbI

OO6miass TPyIOEMKOCTh JUCIHHUILIMHBI COCTaBIA€T [ 3a4ETHBIX €IUHMII

252 yaca.

4.1 PacnipenesieHue TPYA0eMKOCTH Y4€OHOH TUCUMILIMHBI 10 BHAaM padoT

1o ceMecTpaM M (popmam 00y4eHHs

JJIs1 04HOM (pOpMBbI 00yUeHUSsI

TpynoemkocTh
. no
Bix yuebuoii padore! 3.e. yac. cemMecTpam
6 7

O6mmas TPYIOEMKOCTh UCIAILINHEI o 8 288 144 144
y4eOHOMY IIaHY
KonrtaktHas paboTa, B TOM YHCIIE: 158 72 86
AyAUTOpPHBIE 3aHATHS 156 72 84
Jlexumum (JI) 48 24 24
[IpakTuueckue 3anstus (113) 30 12 18
JlaGopaTopusie 3anstus (JIP) 78 36 42
KoHncyJbTanmuu nepeja 3K3aMeHOM 2 2
CamocrositesibHas padora (CPC) 94 72 22
3auer +
IK3aMeH 36 36

4.2. TemaTuveckuii JIaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3aejiam) ¢
YKa3aHHEeM OTBeIeHHOT0 HA HUX KOJIMYeCTBA aKaJleMU4eCKHX YaCOB U BU/I0B
yUeOHBbIX 3aHATHI

JJIS1 O4HOM (POPMBI 00yYeHUsI

KosnnuectBo
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1. |Knaccudukamus u obmas xapakrepuctuka | 18 | 4 2 12
(GU3NKO-XMMHYECKIX METOJIOB U




TCXHUYCCKHUX CPCACTB DKCIICPTHBIX

HUCCIIENOBAHUMN.
1 2 3 4 5 6 7 8 9
2. |MeTtposoruuecKkue OCHOBBI aHAIMTHYECKO | 22 | 4 4 14
xumun. OOpaboTKa Pe3yIbTaTOB U3MEPECHUH.
3. | Xumudeckuii aHanm3. 18 | 4 6 2 6
4. |IIpoGomoAroToBKa B SKCIEPTHHIX 14 | 2 6 6
HCCIICTIOBAHMSIX
5. |Teopernyeckne OCHOBBI CIICKTPATBHBIX 8 2 6
METO/IOB aHaJIM3a
6. |MounekynsapHbIi ciekTpaibHbIi aHamu3. UK- | 14 | 2 6 6
CHEKTPOCKOIIHSI.
7. | ATOMHBIN CIIEKTPAJIbHBIN aHAIHN3 14 | 2 6 6
8. |JlroMHHECIIEHTHBIN aHAIIU3. 14 | 2 6 6
9. |PeHTreHOBCKHE U 3JICKTPOHHBIE METOBI 22 | 2 6 4 10
aHayu3a.
3auer +
HToro 3a 7 cemectp 144 | 24 36 12 72
7 cemecTp
10. |OcHOBBI XpoMaTorpaUIeCcKOTO aHATU3A. 2 2 2
11. |l"a3oBas xpomarorpadusi. 2 6 2 2
12. | KuakocTtHas xpomaTtorpadus. 2 6 2 2
13. | Tonkocnoiinasi u OyMakHasi XxpoMaTorpadus 2 6 2
14, | KanmuisipHbId 1eKTpodopes. 2 6 2

15. |CHNS-O anamu3z 4

16. | Tepmuueckue METOIBI aHATTN3A 2 6 2

17. | DnekTpoxuMHUYECKHEe METObI aHAIH3A. 2

18. |Macc-criekTpomMeTpust 2

19. | KommniieKkCHbIE METO/Ibl HCCIIETOBAHMSL. 2 2 2

20. |MeTobl MUKPOCKOITHH B DKCTIEPTHBIX 2 6 2 2
UCCIIETIOBAHMSIX

21. | AkycTHYeCKHE METOBI 2 6

22. |MaremaTHuecKie METO/Ibl 1 KOMIIBIOTEPHI B 2 4 2
XUMHYECKOM aHAJIN3e
KoHncynpranus 2 2
OK3aMeH 36 36
Hroro 3a 8 cemectp 144 | 24 42 18 2 36 | 22
Hroro mo aucuuninHe 288 | 48 78 30 2 36 | 94

4.3 Coaep:xaHue TUCHUIIMHBI 11 00y4aIOIIUXCS
04YHOM (pOpMBI 00yUEHUSA

TEMA 1 Kiaccupukauus u o0masi XapaKTepUCTHKA (PU3HKO-
XUMHUYECKUX METOA0B U TEXHHUYECKUX CPeJACTB IKCIEPTHHIX UCCIeI0BAHMIA.

Jleknusi. [IpaBoBasi pernmameHTarvs, Hay4dHass OOOCHOBAHHOCTh M OOIIHE
OPUHITUIBL  TOMTYCTUMOCTH  WCIIOJIb30BAaHUST METOJOB U CPEACTB  Cy/IeOHOM
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skcrieptus3bl.  Kiaccupukanus METOJOB W METOAMK  CyAeOHO-3KCIEPTHBIX
uccienoBanuii. KauecTBEeHHbIE M KOJMYECTBEHHBIE CBOWCTBA MaTEpUAIbHBIX
OOBEKTOB, U UX BBHIPAKEHUE UePe3 BEITUUUHBI.

Jleknmus. XapakTepucTuka METOJOB HAONIOACHHS, OMHMCAHMS, U3MEPEHUS,
BBIUUCJICHUS, CPAaBHEHUS, DSKCIIEPUMEHTAa, MOJENMpoBaHus. Paspymaromue u
Hepaspywaromue Metonbl. llacmopTuzammss W Kartalorusamuss HSKCIEPTHBIX
metoauk. Knaccudukanus BennunH. OLIEHUBAEMBIE U U3MEPSEMbIE BETUUUHBI.

AHanoroBele ¥ 1U(dpoBbIe  U3MEpeHUs  (PUINYECKUX  BEJIMYUH.
N3mepurenbubie mikainbl. Kimaccudukanuss ¥ TPUHIUIBL BHIOOPAa TEXHUYECKHUX
CPEIICTB, IPUMEHSEMBIX B CYJICOHON IKCIIEPTHU3E.

IIpakTuyeckoe 3ansaTHe. IIpaBuia OKpyIJIeHHS pPE3yJIbTATOB H3MEPEHUM.
3navamme uudpsl. KpatHele u gojbHble TpeoOpazoBaHusd. lleHa HamMeHbIEro
JIETICHUS.

CamocrositenbHas padora. [IpaBuna okpyrieHus pe3yJbTaToB H3MEPEHHUM.
Cucrembl pusnyeckux BenmuuH. Cucrema CU. U3mepenus Gpu3snvyeckux BETUYHH.
Bocrnpoussenenue eauHul (U3MYECKUX BEJIMYMH U MEepefadya HUX pa3MEpoB
nocpenctsoM mkain. [IpaBuiia OKpyriieHMs pe3yapTaToB u3MepeHui. Kiacc
TOYHOCTH U3MEPUTENBHBIX TPUOOPOB. DTANOHBI €UHMUII.

Pexomennyemas aureparypa:

OcnoBHas [1],

JomonuureabHast [1-5].

Tema 2. MeTpoJiornieckne 0CHOBbI AHAJIUTHYECKOI xumuu. O0padoTka
pe3yJIbTaTOB U3MEpPEeHU.

Jlekumsa. Kiaccudukauus mnorpemnocteii. CiydailHass HOTPEIIHOCTb.
CpenHee 3HaueHME M CTaHAAPTHOE OTKIOHEHHWE. Buasl pacnpeneneHui.
HopmansHoe pacnpenenenue u  t-pacnipenenenHue. Mertoasl  oOHapyXeHUs
IIPOMAaxoOB.

Jlekuus. Pe3ynmprar aHanmM3a M OLEHKA €ro CIy4allHOM HOTPENIHOCTH.
CrocoObl  OIIEHKM  CHUCTEMaTW4YecKoW morpemrHoctu. Pacuer cymmapHoi
CUCTEMATHYEeCKOM u o0meld morpemHocTteld ananm3a. OleHka KadecTBa
pEe3yJIbTaTOB  KOJIMYECTBEHHBIX  ompeAeneHud. TO4YHOCTh, MPaBUIBLHOCTb,
BOCIIPOU3BOJAMMOCTb, YYBCTBUTEIBHOCTb, IMPEIAEIbl HW3MEPEHHM, CEIEKTHUBHOCT,
CHeU(PpUIHOCTD.

IIpakTuyeckoe 3aHsaATHe. Pacuer cpenHUX 3HAYEHUM M IOTPELIHOCTEU
u3MepeHus. Metobl 0OHapYKEHHS POMaXOB.

CamocrosiTeibHas padora. HopmaTuBHBIE JOKYMEHTHI, ONPEACIISIOLINE
IpaBWJIa pacyera NOKa3aTeJled TOYHOCTUM  pe3yJibTarta KOJUYECTBEHHOTO
ONpEJeNeHNsl, HOPMATHUBHBIE JIOKYMEHTBI, pErJIaMEHTHPYIOLIUE MPOIEAypPbI
KOHTPOJISl KAU€CTBA PE3YIbTATOB KOJINYECTBEHHOTO XUMHUUYECKOTO aHAJN3a.

Pexomenayemas iureparypa:

OcHoBHas [1],

JononuurensbHas [1,2].



Tema 3. Xumudeckuid aHAJIN3

Jleknmusa. Ilomarue xummueckoro aHaimms3a. lloHATHE KadyecTBEHHOTO
XUMUYECKOTO aHanu3a. AHamuTudyeckue peakuuu. llpenen  oOHapyxkeHUS.
BrlnonHeHNE aHAIUTUYECKUX PEaKIU «CYXUM» U «MOKpPbIM» MeTo/laMU. [IpoOHBIit
Y CUCTEMaTHYECKHUI aHAJIH3.

Jleknus. [loHsATHE KOJMYECTBEHHOTO XUMHUYECKOro ananusa. OOpas3oBaHue
pacTtBOpoB. PacTBOpHI ra3za B rase, *KUJIKOCTH M TBEPAOM. PacTBOpBI KUIAKOCTU U
TBEPIOIO BEMIECTBA B KUIKOCTH. [Bepable pacTBOpbl. KoHIeHTpanus, pa3Hble
crocoObl €€ BbIpakeHHs. MoJsipHasi, HOpMajdbHasi W MOJISUIbHAST KOHIICHTpPALIMSL.
MaccoBbie nonu BemectBa. OCHOBHBIE BHUABI KOJIMYECTBEHHOIO XHWMHYECKOTO
aHanu3a. ['paBuMeTpHuYecKMid W TUTpUMETpUYecKuM aHanu3. [Ipumepsl pacuera
MacCOBOM JTOJIM ¥ IPOLIEHTHOW KOHUEHTPALUA KOMIIOHEHTOB B CMECH.

IpakTnuyeckoe 3ansaTue. [Iprumepsl pacueTa MacCOBOM JOJIM U NMPOLEHTHON
KOHIICHTPAIlMM  KOMIIOHEHTOB B cMecH. [lpumepsl pacduera  MOJIApHOU
KOHIIEHTPAIIMK BELIECTBa B pacTBope. IIpumepsl pacuera HOpManbHON U MOJISIIIBHOM
KOHIICHTpAIlMM BelecTBa B pactBope. llepecuer KOHIEHTpauuM W3 OJHOU
Pa3sMEpPHOCTH B APYIYIO.

JlabopaTtopnasi padora «I'paBumerpuueckuii anHaau3za». OrnpenencHue
METOJIOM OTIOHKU COJEpKaHHsA B 00pasliax JIETyuynx KOMIOHEHTOB. OO6paboTka
pe3yJIbTaTOB I'PAaBUMETPUYECKOIO AaHAJIU3A.

CamocrositeibHasi padora. Kriaccudukanuss KaTHOHOB 1O Tpymmam.
[Ipumepsl  AHAINTUYECKMX  PEAaKIMl HAa  KAaTUOHBI  PA3IMYHBIX  TPYMIL.
Knaccudukaiuys aHIOHOB 1O TPyTIIaM.

Pexomenayemas aureparypa:

OcHoBHas [1],

JlonoHuTEIBHAS [2].

Tema 4. IIpo0onoaroToBKa B 3KCNEPTHHIX UCCIAEAOBAHUAX

Jleknuss.  OcHOBHBIE  omepanuud  OOHEed  CXeMbl  aHAJUTUYECKOTO
onpenaeneHus. Bastue npoOsl. [loaroroBka k aHanuzy. DKCTPaKIMs U CIOCOObI ee
TEXHUYECKON peain3aluu. Y CTAaHOBKH, IPUMEHSIEMbIE IPU OTITOHKE PaCTBOPUTEIS
IpU KOHLIEHTPUPOBAHUM U CMEHEe pacTtBopurens. TalnetupoBaHue oOpas3loB IS
CHEKTPAJIBHBIX HccienoBaHui u Metamtorpadguu. Iloaroroska nmoBepxHoctu npood
JUIS1 aHAJn3a.

JlabopaTopnasi pabora «IkcTpakuus». [IpurotoBieHue 3KCTPAKTOB
TBEpbIX 00pa3loB U KuAKocTel. Pacuer koaddumenTta skcTpakiuu

CamocrositesibHast padora: OrnpenelieHUe TPpaHyJOMETPUUYECKOTO COCTaBa
CBIIYyYMX MAaTEpPUAJIOB.

Pexomenayemas jiureparypa:

OcHoBHas [1],

JlononHutenbHas [2].

Tema 5. TeopeTHuecKkue 0OCHOBBI CTIEKTPAJIbLHBIX METO/I0B AHAJIH3A.
Jleknuss. OCHOBHBIE XapPAaKTEPUCTUKHU DIECKTPOMATHUTHOTO H3TyYCHHUS.
BonnoBass mnpupona cBera. KoprnyckynsipHas nOpupoja 3JIEKTPOMArHUTHOTO
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U3JIyYEHUs. DJEKTPOMArHUTHBIA CHEKTP U CIEKTpajlbHble METO/AbL. YTIpyroe u
HEYIIPYroe paccesHue. DJIEKTPOMArHUTHBIA CHEKTP U CHEKTPaJbHbIE METOJBI.
Cmionnele, mojocarble W JIMHEHYaThie CHEeKTphl. O0JacTU 3JIEKTPOMArHUTHOTO
crekTpa.  B3auMocCBSi3b  CHEKTPOCKONMMYECKMX  METOJOB M oO0jacTeit
AIIEKTPOMArHUTHOTO criekTpa. [[puHnunuanbHas cxema CreKTpaibHOro npudopa.

CamocrosiTenbHas padora: J(ucneprupyromue yCcTpoiucTBa COBPEMEHHBIX
cnekTpoMeTpoB. MoHoxpomaropsl. UuTeppepomeTpsl. Jlazepsl.

Pexomenayemas jiureparypa:

OcHoBHas [1],

JonomHuTenbHas [2].

Tema 6. MoJiekyJIsipHblii cniekTpaabHbli aHaau3. UK-cnekTpockonus.

Jlekumsa. OOmas xapakTepucTuka MeTona. MOJEKyISpHbIA CIIEKTPaTIbHbBIN
ananu3. llornomaronue cBoiicTBa Mojekyd. KonebaTenbHO-BpaniaTeabHbIe
CIIEKTPBI. Nudpaxpacnoe W3JIyYECHHUE. OCHOBBI HNK-cniekTpockonum.
Nnentudukamus coenunenuit no MK-cnexkrpam. O61acTh «OTIEYATKOB MAJbLEBY B
UK-cnektpockonuu. Tunuunbie nuamna3onsl mnoriomenus B MK-obmactu st
Pa3IMYHBIX MOJIEKYJSIPHBIX TPYNIUPOBOK MaeHTH(UKaIMs OTIETbHBIX BEIIECTB U
CJIOKHBIX KOMMO3UMUUOHHBIX MarepuasioB no HMK-cnekrpam. IlpuHuunuanbaas
cxema MK-cnektpomerpoB. HMK-criektpomerpsl ¢ gpypbe-mipeodpazoBanuem. MK-
CIEKTPOCKOMHS OTPAXKECHUS.

JlaGopaTropHoe 3aHsiTHe «AHAIM3 KUAKocTed  merogom  HK-
cnexkTpockonumn»: TexHuka Oe3omacHocTu npu padore Ha MK-cmextpomerpe.
Anaim3  xuakocrer  meronoM  MK-cmektpockonuu. KadecTBeHHBIM — aHANuU3
nonydeHHbIx MK-cnekTpos.

CamocrosiTesibHasgs padora: TeopeTHdyeckue OCHOBBI a0COPOILIMOHHOM
criektpockonuu. Cnektpbl norjoneHus. OCHOBHOM 3aKOH CBETOMOTJIOLICHUS
(3akon byrepa-JlamGepta-bepa). OrpanudeHuss U ycioBUsl IPUMEHUMOCTH 3aKOHa
byrepa-Jlam6epta-bepa. CieKTpbl NOTJIOMICHHUS.

Pexomenayemas aureparypa:

OcHoBHas [1],

JomonuurensHas [1,2,3,5].

Tema 7. ATOMHBIIH ClIeKTPAJILHBIN aHATU3

Jleknusi. ATOMHO-a0COPOIIMOHHBIN CIEKTpalbHbIN aHanu3. CHeKTpalbHbIC
npuOoOpsl I aTOMHO-a0COPOIMOHHOTO aHayiu3a. KayecTBEHHBIM aHamu3 U
KOJIMYECTBEHHBIN aHaIU3 B aTOMHO-a0COPOIIMOHHOM criekTpockonuu. OO6paboTka
aTOMHBIX cIeKkTpoB. OOmias xapakTepuctuka Merona. [IpumeHnenue metojga B
HKCIIEPTHBIX UCCIIETOBAHUSIX.

JlabopaTopHass pabdora «OmnpeneneHue Mapku cmiasBa»:. OnpenencHue
BU/JIa CIUIaBa MO pe3yibTaTaM aTOMHO-a0COPOIIMOHHOIO aHAJIN3A.

CamocrositeabHass padora: KadecTBeHHBI aHanmu3 B aOCOPOIMOHHOU
cnexktpockonuu. KonnuecTBeHHbIN aHaM3 B aOCOPOIIMOHHON CIIEKTPOCKOTIHH.

Pexomenayemasi iureparypa:

OcuosHas [1],
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JlormostHATE IBHAS [2].

Tema 8. JIroMUHeCHIEeHTHBIN aHAJIN3

Jlekumsi. TeopeTMdyeckue OCHOBBI JIFOMHUHECIIEHTHOTO aHanu3a. Cxema
SHEPreTUYECKUX YpOBHEH MoJiekyybl. Crektp JmoMuHecteHuUu. CyliHOCTb
JIOMUHECIICHTHBIX METOI0B aHanu3a. Knaccudukanus, HazHaueHUEe U NMPUMEHEHUE
JFOMUHECHEHTHBIX METOZ0B. DAKTOPHI, BIUAIOIINE HA YyBCTBUTEIBHOCTh, TOUHOCTD
U U30MpaTeNbHOCTh ompenesicHus. TylieHue JTroMHUHECHeHIMH. KadecTBeHHBIM U
KOJIMYECTBCHHBIM  JIIOMMUHECLICHTHBIA  aHaliu3. YCTPOMCTBO  CIEKTPOMETPOB
JIFOMUHECIIEHTHOTO aHaIu3a.

JlabopaTtopnoe 3ansiTne «McciaegoBaHue IKCTPAKTOB  METOA0M
(ryopecueHTHOH cniekTpockomum»: OCOOEHHOCTH TPOOOTIOATOTOBKH 00pa3IoB
U1 aHaiM3a  MeToJoM  (IyopecleHTHOM  crmekTpockonuu. MccnemoBaHue
AKCTPAKTOB METOJOM (PIIYOPECUEHTHOM CHEKTPOCKONMUHU. AHAlW3 TMOJTYyYEHHBIX
criekTpoB (uyopecrienuuu. IIpoBeneHrne KaueCTBEHHOTO W KOJIMYECTBEHHOTO
aHajau3a METOJI0M (PITyOpECIEHTHOM CIIEKTPOCKOIHUHU.

CamocrositesibHast ~ padora:  JIIOMMHECHICHTHBIA  aHAJIM3 W €ro
HCIOJIb30BaHUE B DKCIIEPTU3E TTOKAPOB.

Pexomennyemas aureparypa:

OcHoBHas [1],

HononuurensHas [1,2,3,5].

Tema 9. PeHTreHoBCKHE U 3JIEKTPOHHbIE METO/IbI AHAJIN3A.

Jleknusi. Buabsl 1 MEXaHU3Mbl B3aMMOJICMCTBHUS 3JIEKTPOHOB C BEIIECTBOM.
Pacnpenenenne »JIeKTpOHOB B aTOMHON 000JIOYKE. OJEKTPOHHBIC IEPEXOJIbI.
B3auMopnelicTBUE PEHTI€HOBCKOTO M3JIYYEHHUs] C BEIIECTBOM. 3akoH Mosznu.
KorepentHoe 1 HekorepeHTHOE paccesinue. PentreHoBckas iyopeciienius. Cxema
npubopa sl peHTreHo(IyopeclieHTHOTO aHainu3a. CHeKTpoMeTphl MepEeMEHHOTO
CIIEKTPOMETPHI  MOCJIEAOBATEIILHOTO JEWUCTBUS M KBAaHTOMETpHI. Kpucrtamibi-
ananuzatopbl. llopTaTuBHBIE NPUOOPHI PEHTIEHO(PIYOPECIIEHTHOTO aHAJIM3a.
YerpolictBo U npuHUMn padoTel audpaktomerpa. dudpaktomerp s aHamu3a
MOPOIIKOB reomerpuen bparra-bpenrano.

JlaGoparopHoe 3ansatue «UcciaenoBaHue TBepAbIX 00pPa3loOB METOAOM
peHTreHogIyopecueHTHOM creKTpockonmum». OcoOEHHOCTH IPOOOIIOATOTOBKH
oOpaslioB i aHajliu3a METOJAOM PEHTTeHOMIYOPECIEHTHON CIMEeKTPOCKOIHUH.
HccnenoBanre  TBEpAbIX ~ OOpa3loB  METOJOM  PEHTTEHOMITYyOPECIEHTHOM
CIEKTPOCKOTIHH. Ananus u o0paboTka MOTYYEHHBIX CIIEKTPOB
pPEHTreHO(DITyOPECIIEHTHOTO aHaAIHM3a

CamocrosiTesibHAass padora: PEeHTTeHOBCKHE METOJbI aHajiu3a B CyACOHOM
MOYKAPHO-TEXHUYECKOUN IKCIIEPTHU3E.

Pexomenayemas iureparypa:

OcHoBHas [1],

JononnurtensHas [1,2,3,4].
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Tema 10. OcHoBBI XpoMAaTOrpahuyecKoro aHaIu3a.

OcHoBHble Bonpockl Tembl Jlekuus. Vcropus pa3BuTus xpomarorpagum.
Xpomarorpadusi, Kak METOI pasleieHus. XpomaTorpauueckuii mporiecc.
Knaccudpukanus xpomarorpapuyeckux MeronoB. Kiaccupukaumss mno Ttumy
arperaTHoOro COCTOSIHMSI MOJBMXKHOU (ha3bl. Knaccudukanus mo Tumy mporuecca
pazaenenus. XpoMaTorpaguueckuil MUK 1 3JIIOLMOHHBIE XapaKTepUCTUKU. BiusiHue
pa3nuyuHbIX (PAaKTOPOB HA XPOMATO-TpapuuecKoe pas3ieiacHue.

Knaccuueckast teopus xpomarorpaduu. Uuciio TEOpEeTUYECKUX TapesioK.
Kunernueckass teopus xpomarorpaguu. OCHOBHBIE BEIMYWHBI, BIMSIOINIME Ha
3¢ HeKTUBHOCTD KOJIOHKHU. YpaBHeHreM Ban-/lemerpa. ®aktop pazpemenus RS kak
Mepa CTENEeHH pa3eeHnus XpoMaTorpapuuecKux MuKoB.

IIpakTuyeckoe 3aHsTHe: Pacdyer OCHOBHBIX XpoMaTorpapuuecKux
IIapaMeTpOB.

CamocrositenbHast padora: O0nacTu TpUMEHEHUS XpoMaTorpapuyecKux
METO/IOB B CYJI€OHOU MOKapPHO-TEXHUUECKOU IKCIIEPTHU3E.

Pexomenayemas aurepartypa:

OcnoBHas [1],

HononnurensHas [ 1,2, 5].

Tema 11. I'azoBasi xpomaTorpadgus

Jlekumsa. OcHOBBI Ta30Boil Xxpomatorpadpuu. Kiaccudukanus wmeToaoB
razopoii  xpomartorpadpuu.  Komonkum s rasoBodl  Xxpomarorpadumu.
["a3oxpomaTorpaduueckue AeTEKTOPHI.

JlabopaTtopHoe 3aHsiTHE «AHAJM3 ra30BbIX MPO0»: AHaAIN3 ra30BbIX MPOO.
O06paboTKa XpoMaTOTpaMM.

IIpakTuyeckoe 3anstue: Maentudukamms xpomatorpaduyecKux MUKOB C
OMOIIbIO pacyeTa nHaekcoB Kosaua.

CamocrositenbHass padora: CoBpeMeHHbIE ra3oBble XpomaTorpadsbl, rasbl-
HOCHUTEJIH, IPUMEHSIEMbIE B Ta30BOM U Ta30KUAKOCTHON XpoMaTorpaduu, TBEpAbIe
HOCUTENIM W aJIcOpOeHTHI, MpuMeHseMble B razoBor xpomatorpaduu. CHNS-O
aHaJIu3.

Pexomenayemas aureparypa:

OcHoBHas [1],

HomnonuaurenbHast [1,2,5].

Tema 12. JKuakocTHas xpomatorpadus

Jleknusi. Victopust pa3BuTHS KUIKOCTHON XxpoMmartorpadun. TeopeTudeckue
OCHOBBI JKHJIKOCTHOM Xpomartorpaduu. Knaccuduxaius METOMOB KUIKOCTHOU
xpomarorpadun. BwicokorddextruBHas sxkuakoctHas xpomatorpadus (BIXKX).
KauecTBeHHBII M KOJMYECTBEHHBIM aHAM3 B IKUIAKOCTHOM XpomaTtorpadumu.
Ob6nactu MIPUMEHEHUS KUJKOCTHOU xpoMartorpaduu. [TapameTpsl,
XapaKTEPU3YIOUIUE AIIOUPYIONIYIO CIIOCOOHOCTh PACTBOPUTENIECH MPUMEHSEMBIX B
XKUIKOCTHOM XpomaTtorpaguu. DI00TPOINHbIE pssibl. MeTopl BRIOOpA MOBUKHOM
a3l B BOXKX.
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Jlabopatopnoe  3anatue  «IlpoBemeHue  mpoueaypsl  NOBEPKH
JKHJIKOCTHOT0 Xxpomartorpadax»: [IpaBuna paboThl Ha )KUIKOCTHOM XpomaTorpade.
KonnuecTBeHHBI aHAIM3 METOJOM JKUAKOCTHOM Xpomartorpaduu. IIporpammer
0o0pabOTKM  pe3yibTaTOB  aHajiM3a, I[OJYyYEHHbIE  METOJAOM  KUIAKOCTHOM
XpoMaTorpaduu.

IIpakTnueckoe 3anaTue: Pacuer cocrasa 3r0eHTa

CamocrositeibHasi  padora:  OOnacTd  NPUMEHEHHUS  KUJKOCTHOM
xpomartorpaduu B cyZeOHON MOKAPHO-TEXHUUECKON IKCIIEPTHU3E.

Pexomenayemas iureparypa:

OcHoBHas [1],

HononnutensHas [1,2,5].

Tema 13. TonkocJiolinasi 1 6ymMa:kHasi XxpomaTorpagus

OcHoBHBbIC BOmpochl Tembl: lcropus  pa3sBUTHS  TOHKOCIOMHOM
xpoMarorpaguu. TeopeTuyeckne OCHOBBI TOHKOCJIOMHOW  XpomaTorpaduu.
Knaccudukanus MeTogoB TOHKOCHOWHOW xpomarorpaduu. BwicokosddexTuBHas
ToHKocHorHas xpomatorpadusi (BOTCX). KauecTBeHHBI M KOJIUYECTBEHHBIN
aHaJIu3 B TOHKOCJIOWHOM Xpomartorpaduu. OOJacTu NPUMEHEHUS TOHKOCIOWHOU
xpomarorpaduu.

JlaGopaTtopHoe 3ansitue «McciaenoBanume HePTENpPOAYKTOB MeETOAOM
TOHKOCJIOWHOI  xpomatorpadpum»: AHanu3z  HEPTEOPOIYKTOB  METOJIOM
TOHKOCJIOMHOM XpoMaTtorpadum.

CamocrositesibHasi padora: BoO3MOXHOCTH TOHKOCIOMHOW M OyMa)kKHOU
xpoMarorpaduu B 3KCIEPTHBIX UCCIICTOBAHUSX.

PexoMenayemasi iureparypa:

OcHoBHas [1],

JlonoHuTEeIBHAS [2].

Tema 14. Kanunasipuslii jekTpodopes

Jleknus. Uctopus pazsutust kKanwuisspHoro siekrpodopesa (KOD). OcHobl
Metona KDO®. JIBoiHON anekTpudeckuil ciioi. TexHuueckas peanausaius MeTojia
KO®. Pacmudposka snekrpodoperpamm. [Ipumenenne KO®. CpaBuenue metona
KO® c¢ xpomarorpapuyeckumu MeToAamMu aHanuza. lIpuMeHeHwe MeTojaa
KaIMJUISIPHOTO JIEKTpodopesa.

JlabopaTtopnoe 3anaTtue «HUcciieioBaHue  PpacTBOPOB  METOA0M
KANMJLIAPHOTO 3JieKTpodope3a»: DP(DHEeKTUBHOCTh pa3liejeHUs] B KalWLUISIPHOM
anektpodopese. McciaegoBanme cmeceid KaTHOHOB U aHUOHOB  METOJIOM
KaUJUISIPHOTO JIEKTpodopesa.

CamocrositenbHass padora: [IpuMeHeHne KanwusipHOro 3JeKTpodopesa B
HKCIIEPTHU3E.

Pexomenayemas iureparypa:

OcHoBHas [1],

HononuutenbHas [2].
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Tema 15. CHNS-O anaau3

OcuoBel CHNS-O »snemenTtHoro ananmza. OrmnpelieieHHe MacCOBOM 107U
yTaepoaa, BOAOPOJa, a30Ta, CEpbl U KUCIOPOJa B CHHTETUYECKHX OPTraHUYECKHX
coenuHeHusx. YcrporcrBo npubopoB CHNS-O  snemeHTHOro  aHaimsa.
Mertposiornyeckre XapakTepucTuku Meroja. Pabora nHa mpubope CHNS-O
ananuza. [Ipumenenne CHNS-O sneMeHTHOTO aHaIM3a B SKCIEPTHU3E.

IIpakTuyeckoe 3ansaTHe: Wnentuduxanus BemiecTBa IO pe3ysbTaTam
CHNS-O ananuza.

CamocrositeabHas padora: Hcnons3oBanue CHNS-O s1eMeHTHOTO
aHainM3a B HAy4YHBIX HCCIEOBaHUSX, coBpeMeHHble mnpubopsl CHNS-O
AJIEMEHTHOTO aHaJIHN3a.

PexoMeHayemas qurepartypa:

OcHoBHas [-],

JononnurensHas [1,5].

Tema 16. Tepmuueckue MeToAbI AHAIHU3A

Jlekuusi. Knaccudukanus TepMUYECKUX METOAOB aHanu3a. TeopeTHueckue
OCHOBBI TepMHUuecKoro ananuza. OO0JacTH NPUMEHEHHUs TEPMHUECKOIO aHalIu3a.
TepmorpaBumerpus. duddepeHunanbHblii TEPMUUECKUN aHAINU3 U CKaHUPYHOIIast
KAJIOPUMETPHSI.

JlabopatopHoe 3ansitue «McciaenoBanume TBepaAbIX 00pa3swoB METOAOM
CHHXPOHHOI0 TEPMHYECKOr0 aHaJau3a»: AHamu3 TepMorpamMm. MccienoBaHue
TBEP/bIX 00pa3Ll0B METOJOM CHHXPOHHOI'O TEPMUYECKOTO aHAIN3a

CamocrositeibHas padora: lcrnonp30oBaHME TEPMHUYECKOTO aHAINA3a B
HAayYHbIX MCCIIEIOBAHUAX, COBPEMEHHBbIE MPUOOPHI TEPMHUUYECKOTO aHaIM3a,
TEPMOMEXAHUYECKU aHaJIN3a, TEPMOONTOMETPUS, TUIICKTPUUECKUI TEPMUYECKUN
aHaJIMU3 U IPyTUe METOAbl TEPMUYECKOTO aHAIH3a.

Pexomenayemas aureparypa:

OcHoBHas [1],

JononuurensHas [2,6].

Tema 17. DaekTpoxumMuvecKre MeTOIbI AaHAJIN3A

Jleknusi.  TeopeTnueckue  OCHOBBI  JJIEKTPOXMMHUYECKHX  METOOB.
OneKkTpoaHbIld noTeHuuan. YpaBHeHue HepHcrta. MHOMKaTOpHBIE SIEKTPOILI U
ANEKTPOJbI cpaBHeHUS. Kiaccudukaius 3IE€KTPOXMMHUYECKHX METOJOB aHaIu3a.
UyBCTBUTEIBHOCTh  AJIEKTPOXUMUUYECKUX METOJIOB, HWHTEPBAJl  OMNPEIEIIeMbIX
conepxxanuil. IloTeHUMOMETpUUYECKOE ONpeeeHUe KAaTHOHOB W aHUOHOB B
pactBopax, pH-merpus. OOpaboTka pe3yjbTaTOB aHaIM3a DJICKTPOXUMUUYECKUMU
METOIaMHU.

CamocrosiTesibHAs paodora: Bonpramnepomerpuueckue METOBI,
aMIIEPOMETPUYECKOE TUTPOBAHUE, KYJTOHOMETPUUECKOE TUTPOBAHUE.

Pexomenayemas qureparypa:

OcuosHas [1],

JlononautesbHas [2].
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Tema 19. KoMmiiekcHbIe MeTOABI MCCJICI0BAHUSA

Jexknua. KommiekcHple MeToabl aHamu3a. Mcrmonab3oBaHME KOMILIEKCHBIX
METOJIOB B Hay4dHbIX HccienoBaHusiXx. (OCHOBBI BbIOOpa METOJIOB aHaIM3A.
TexHuueckass peanu3alus KOMIUIEKCHBIX METOJOB aHaiu3a Beibop MeTon10B
MCCJICIOBAHUS TPU PEUICHUM KOHKPETHBIX AHAIMTHYECKUX 3ajad. MccnemoBanue
00pa3IoB ¢ MPUMEHEHHEM KOMIUIEKCHBIX METO/IOB M METO/IHK.

IIpakTnuyeckoe 3aHsiTue: BriOOp METONOB HCCIEAOBAaHUS IPU PEIICHUU
KOHKPETHBIX aHAJTUTUYECKUX 3a/a4.

CamocrosiTesibHasi paboTra: CoBpeMEHHbIC HANpaBJICHUS Pa3BUTHUS (HU3UKO-
XUMHYECKUX METOJIOB aHaJIK3a, MOHITHE ONTUMU3ALNHN SKCIIEPUMEHTA U PACUCTHBIC
METO/IbI OTIpe/ieeHIs NHHOPMATUBHOCTH BRIOPAHHBIX METOIUK MCCIICIOBAHUS.

PexoMenayemasi iureparypa:

OcHoBHas [1],

JlorostHATEIBHAS [2].

Tema 20. MeToabl MUKPOCKOINUH B IKCIIEPTHBIX UCCIET0BAHUIX

Jlekuusi. OCHOBBI MHKPOCKOMHMYECKMX HccheoBaHuil.  OnTuueckuit
MUKPOCKOIT MPOXOJsiero cBera. ONTUYECKU MHUKPOCKON OTPa)KEHHOTO CBETa.
DnexkTpoHHass MUKPOCKOMHS. 30HI0Basi CKAHUPYIOIIAsi MUKPOCKOIHS

IIpakTu4yeckoe 3ansitue: Pacuer xapakTepUCTUK ONTUYECKUX MUKPOCKOIIOB

JlaGopaTtopnoe 3ansitue «MccienoBanme 00pa3snoB  MeTOAAMH
ONTHYECKOIl MUKpockonum»: VccriemoBanue oO0pas3IoOB METOJAaMHU ONTHYECKOM
MuKpockornuu. Pabora B mporpamma Altami Studio u Expert Pro

CamocrosiTesibHasi padora: TUIBI ONTHYECKHMX MHKPOCKOIIOB M TEXHHKA
paboThI Ha HUX. THUIIBI ATIEKTPOHHBIX MHKPOCKOTIOB.

Pexomenayemas aureparypa:

OcHoBHas [1],

JloronauTenpHas [1].

Tema 21. AkycTH4eckne MeTOAbI

Jleknuss. AxycThueckue BOJHBI. 3aKOHOMEPHOCTH  pPaclpOCTPaHEHUS
aKyCTHUYECKUX BOJIH. 3aKOHOMEPHOCTH PACIHpPOCTPAHEHUS aKyCTUYECKUX BOJIH.
[Ippuem wu wu3MyyeHue yIbTPA3BYKOBBIX BOJNH. IIbe3onanexTpuueckuii 3hdexT.
Metoas! yapTpa3ByKOBOIO KOHTPOJIS

JlaGopaTtopHoe 3aHstue «McciienoBanne KaMEHHbIX MAaTepHAJIOB
METOJA0M  YyJbTPa3BYKoBOW jaedexrockonum»: CpaBHeHHE  pe3yIbTaTOB
WCCIICIOBAHUSI PA3JIMYHBIX KaMEHHBIX MaTepUajIOB METOJOM YJIbTPa3ByKOBOMU
ne(peKTOCKOmuHu.

CamocrositenbHass padora: CoBpeMeHHble NpHUOOpPY YJIBTPA3BYKOBOTO
KOHTPOJIS.

Pexomenayemas iureparypa:

OcHoBHas [1],

JononHutenbHas [7].
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Tema 22. MaremaTudyeckue MeTOJbl U KOMIBLIOTEPbl B XUMHYECKOM
aHa/u3e

Jleknusi. KoMmbroTepsl 1 007aCTH X MIPUMEHEHUS B XUMHUYECKOM aHAJIH3E.
ba3pl anaTHYecKuX JaHHBIX. KOMITbIOTepHOE MOIETTUPOBAHHE.

C6op w mpenBapuTenbHas o00pabOTKa JaHHBIX C HUCIOJIb30BAaHUEM
KOMIIBIOTEPOB. UHCIEHHBIE METOABI 00pa0OTKHM aHAJTMTHYECKOTO CHTHaia. Meton
HEHPOHHBIX CeTel B PEIICHUH 3a/1a4 aHATUTHICCKON XUMHUU

IIpakTuyeckoe 3anaTue: COop U  mpeABapuTelibHas  o0OpaboTKa
aHAIMTUYECKOW MH(POPMAITUH.

CamocrositeibHast ~ paGora:  PacueTHple  MeTOOBI  OmpeAeieHUs
WH()OPMATUBHOCTH BRIOPAHHBIX METOAHMK MUCCIICIOBAHMUS.

PexoMeHnayemas Jqurepartypa:

OcHoBHas [1],

JloroauTenbHas [1].

5. MeToanuyeckue peKOMEHAALMHU 10 OPraHU3ANUMN U3YyUEeHUs
AUCIHUILINHBI

Ilpn peanmsanyuu NporpaMmel IUCLMIUIMHBL UCIIOIB3YIOTCS JIEKLIMOHHBIE U
IPAKTUYECKUE 3aHATHUSA, Ta0OpaTOPHBIE PaOOTHI.
OO01muMH 1EeNAMU 3aHATUN SBIISIOTCA:

- 00001IeHue, cucremMaTu3anus, yriyojJeHHe, 3aKperyieHHe TEeOPEeTUYECKUX
3HAHUU 10 KOHKPETHBIM TEMaM JTUCLUIUIVHBL,

- (opmupoBaHue yYMEHHI NPUMEHSTH MOJYYECHHbIE 3HAHHUS Ha MPAKTHUKE,
peanu3anus €IUNHCTBA UHTEIUIEKTYAJIbHON U ITPAKTUYECKON AEATEIBHOCTH;

- BbIpaOOTKa MpHU PEIICHUH MOCTABIEHHBIX 33J1a4y NpOo(hecCHOHATBHO 3HAUUMBIX
KA4eCTB: CAMOCTOATEIIBHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPYECKOU
VHULINATUBBI.

Jlexkuus

JIekusi coCTaBIsIET OCHOBY TEOPETHUECKOro OOydeHHUs W JIOJKHA JaBaTh
CUCTEMATU3UPOBAHHBIE OCHOBBI HAyYHBIX 3HAHUM [0 JUCLUIUIMHE, PACKpbIBATh
COCTOSIHME U MEPCIEKTUBBI PA3BUTHSI COOTBETCTBYIOIIEH 00J1aCTH HAYKH U TEXHUKH,
KOHIIEHTPUPOBAaTh BHHMaHUE OOydalolIMXCsl Ha HauOoJiee CIIOXKHBIX U Y3JIOBBIX
BOIIpOCAaX, CTUMYJIMPOBATh HX AKTUBHYIO II03HABATEJIBHYIO JIESATEIBHOCTH U
cr1oco0cTBOBaTh (POPMUPOBAHUIO TBOPUECKOTO MBILUICHUS.

IIpakTuyeckue 3aHATHS

Llenp mpakTUYECKOTO 3aHATUA: YIIIYOUTh U 3aKPENUTh 3HAHUS, MOJTyYEHHbBIC
Ha JIEKIUHU, (POPMUPOBAHUE HABBIKOB MCIOJb30BaHUS 3HAHUW I PEIICHHUS
MPAKTUYECKUX 3a/]1a4; BBITOJIHEHUE TECTOBBIX 3aJaHUW MO MPOBEPKE IMOIYYEHHBIX
3HAaHUM ¥ yMeHUH. [ TaBHBIM CoOJiepyKaHUEM 3TOrO BHUJA YUEOHBIX 3aHSTHM SIBIISETCS
pabora Kaxaoro oOydYaromierocsi IO OBJIAJCHUIO MPAKTUYCCKUMU YMEHUSIMU U
HaBbIKaMU IPO(HECCUOHATLHON AEATETbHOCTH.

JlaGopaTopHble 3aHATHS

Lenpto 1a00paTOPHOTO 3aHSATHUSA SBISETCS YCBOCHHE TEOPETUYECKUX OCHOB
JUCLMIUIMHBL W TIOJYyYEHUE IPAKTUYECKUX HABBIKOB HCCIENOBAaHUSA IIyTEM
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MOCTAHOBKH, TPOBEICHUS, OOPAaOOTKH M TMPEICTABICHUS PE3yIbTaTOB SKCIIEPUMEHTA
HAa OCHOBE IMPAKTUYECKOTO WCIIOJIb30BAHMS PAa3IMYHBIX METOJIOB (HAOIIOACHUS,
W3MEpPEHUs, CPaBHEHHUS W [Ip.), NPUOOPETEHUS HABBIKOB ONbITA TBOPYECKOU
NESITETbHOCTH.

CamocrosiTesibHasi padoTra 00y4alOIMXCH HampapiieHA HAa YriayOJeHue u
3aKperieHUe 3HAHUM, MOJTYYEHHBIX HA JICKIUSAX U JIPYTUX 3aHITHUSIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJILHOTO AKTUBHOTO NMPUOOPETEHUs HOBBIX, JOMOTHUTEIbHBIX
3HAHWM, TIOJITOTOBKY K MPEACTOSIIIMM Yy4eOHBIM 3aHATHSM M IPOMEKYTOUYHOM
aTTeCTallUH.

6. OueHo4YHbIE MaTEePHAJIBI 110 JUCIUIIHHE

Texymuii KOHTPOJb yCIEBAEMOCTH O0OECIEYMBACT OICHUBAHHME XOJa
OCBOEHUS JUCIUIUTNHBI, TPOBOJAUTCS B COOTBETCTBUU C COACPKAHUEM JTUCITUTUIAHEI
Mo BHUJAM 3aHATUUA B (opMe ompoca, JabopaTOpHBIX paldOT, pelieHus 3agad u
TECTUPOBAHUSI.

[IpoMexyTouHas aTTecTanusi 0OECIIeYuBaET OLIEHUBAHUE TPOMEKYTOUHBIX H
OKOHYATEJIbHBIX PE3yJIbTaTOB OOyuY€HUs MO AUCUUIUIMHE, MPOBOAUTCS B (opme
’K3aMEHa.

6.1. IIlpuMepHbIe OLIEHOYHBIE MATEPHAJIBI:
6.1.1. Texymero KOHTpOJIA

Tunosbie BONpPOCHI AJIs1 ONPOCa:

1. KakoBo npuMeHeHHEe aHAIUTUYECKON XUMHUU B CyJIeOHOM dKCIIepTHU3E.

2. Kakne OTKpwITHS B 00JIACTM E€CTECTBEHHBIX HAyK SBHWJIMCH JTAITHBIMH B
Pa3BUTUU AHAUTUTUYECKON XUMUN?

3. Kakwue cymiecTByIOT onpeaencHus aHATUTHISCKOW XUMUH ?

4. C kakuMU HayKaMHU CBsI3aHa aHAJUTHYECKask XUMUs?

5. UTo Takoe «XapakTepucTUIECKue CBOMCTBa»?

6. Uto Takoe aHATMTHYECKUI CUTHAI?

7. Yto Takoe rpaaynupoBOYHas PYHKITUS?

8. UTo Takoe MeTO/Ibl OTIpEeICTICHUS U pa3ieiieHUs?

9. Kak knaccuuiupyrorcst METOIbI OnpenesieHns?

10. Ha kakue rpynmsl JeisTCS METOIBI pa3aeieHUs ?

11. Kakue cymniecTBYIOT METO/IbI Pa3/Ie/ICHUs T€TEPOTeHHBIX CUCTEM?

12. Kakue cymiecTByIOT METO/bI pa3/iesIeHUs] TOMOTE€HHBIX CUCTEM?

13.  Yto Takoe KaueCTBEHHbIN aHAINU3?

14.  Yto Takoe KOJUYECTBEHHBIN aHATN3?

15. Kakwue oCHOBHEIE CTa NN KOJIMYECTBEHHOI'O aHAIN3a BLI 3HAaeTe?

Tunosble 3a7a4n:

3agada 1

[Ipu onpenenennu coaepkanust HEPTETPOIYKTOB B CTOUHBIX BOJAX
MetoaoM MK-ciekrpockonuu ObLIN MTOTYYEHBI CIASAYIOINE PE3yIbTaThl, MI/JI
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0,250 0,230 0,250 0,230 0,240 0,210
0,230 0,250 0,240 0,250 0,260

HpeI[CTaBI/ITI) pPE3yJIbTaT aHaJIn3a B O6HIerI/IHHTOM BHUAC IIOCJIC aHAJIN3a
,HaHHOﬁ BI)I60pKI/I Ha HAJIMYKUC ITPOMAXOB.

3agaya 2

[IpoBecTn OLIEHKY TMOKa3aTelsi IMOBTOPSIEMOCTH pE3yJbTAaTOB aHaIM3a U
nokasaTeisi BHyTpUiIadopaTOpHOM Mpenn3noHHocTy st Metoguku M 01-39-2006
«Metoauka BBITIOJIHCHHSI U3MEPEHUI MacCOBOM KOHIICHTpAIlMK HE(TETPOIYKTOB B
npo0ax MPUPOJHBIX, MHUTHEBBIX M CTOYHBIX BOJ Ha HH(PpakpacHoM Dypre-
cnexkrpometpe «udpanrom OT-02»».

OuneHnky  mokazareieil  MOBTOPAEMOCTH W BHYTpUJIaOOpaTOpHOM
MPEIU3UOHHOCTH PE3YIbTATOB aHAIM3a MPOBECTU C UCIOJIb30BAHUEM PE3yJIhTAaTOB
uccienoBanus cranaapTHeix 00pasnos (CO) konneHTpanuei 5,00 mr/r.

Howmep KonrenTpanus HeQTenpo1yKTOB, MI/T
pob 1 2 3
1 4,15 4,89 4,30
2 4,93 4,96 4,71
3 4,64 4,31 4,26
4 4,97 4,83 4,67
&) 4,20 4,35 4,07
6 4,32 4,51 4,20
7 4,76 4,21 4,27
8 4,84 4,86 4,62
9 4,17 441 4,09
10 4,59 4,65 4,40
3amaua 3

PaccuunraiiTe HEOOXOAMMOE KOJIMYECTBO HUTpPATA KalMsl JJIA MPUTOTOBICHUS
200 mn 3,5M BoaHOTO pacTBOpa

3amaua 4

JIist kamuOpOBKU PEHTIEHOMITyOPECIIEHTHOTO CIIEKTpOMEeTpa HEoOX0IUuMO
mog00paTh COJIM C Pa3IMYHBIM COACPKaHUEM cepbl. IIpemioxkuTe Tpu pa3IndHbIC
cost, % coJiep)KaHue cepbl B KOTOPBIX OTINYAJIOCh HE MeHee, yeM Ha 5%

3agaya 5
CKOJIbKO CEpHOM KHUCIOTHI HYXKHO B3sITh, 4T0OBI mpurotoButh 500 mu 10%

pactBopa. [InotHOCTE cepHOM KucIOTHI 1,83 1/cM3

3amaua 6
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Ha ocHoBe pe3ynpTaTtoB XpomaTorpauyecKoro aHaju3a pPacCuuTaTh
KOA(O(PHUITMEHT CENEKTUBHOCTH, BBICOTY OJKBHBAJICHTA M YHCIO TEOPETHUYCCKUX
Tapeynok, a Takke ¢akTop paspemeHus. CraenaTh BBIBOIABI MO 3(h()EKTUBHOCTH
pazzeneHusl.

O6bem npoobl 1 MK

Paz6aBnenue 300

JInvHa KOJIOHKHU 25 M

Juametp koJsioHku: 0,25 MM

IMMa-1, M8 MMA-1 KommowenT

~85

~80

> METWALKNONEHTaH

| 22-maverwnnesTan

S 17,3 17,35 17,4 17,45 17,5 17,55 17,6 17,65 17,7 man
P e T S T T e e T A T T et St S A

Samauga 7

Nnentuduuupyiite MUK a XpomaTorpamMme ¢ TOMOIIBIO pacyera
nHaekcoB Kopaua.
;I;IQJCH,»B 1 Boes, M

B
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970

15310
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3anmava 8
Omnpenenenue (eHosna U 3aMenIeHHBIX (PEHOJOB B 00pa3Iiax MATHEBOM BOJIBI
POBOJAT METOJIOM oOpaimieHo-(}a3oBoil xpomarorpadpuu Ha koioHke ¢ Cl8 c
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WCITOJIb30BAaHUEM CJIOKHOTO JJII0dHTa MeTaHou /aneroHutpwia / TI'D / Boma B
cooTHomeHn 28 : 4 :3,5:63 > 28:4:0:63.

[IpemytoxkuTe APYyro COCTaB 3JIFOIHTA C YUYETOM €ro 3HAUCHHUS IapaMmeTpa
CHJIBI pacTBOPHUTEIS, 3aMCHHUB JIFOOBIC JiBa KOMIIOHGHTa Ha aHAJIOTHYHBIC
COEIMHEHMUS.

3anaya 9

[IpoBectn 00paboTKy pesynapTaToB 10 mapamienbHBIX —HCCICIOBAHUN
metogqoM CHNS-O ananmuza. U3 psanma mnpeanaraeMbIX TMOJMMEPOB BBIOpATh
TIOIX OIS IO AJIEMEHTHOMY COCTAaBY.

Tabauma 1. Pegynpratel CHNS-O anann3a HeHM3BeCTHOTO MOJIMMEpa

No Copepxanre 3JI€MEHTOB B o0Opasiie, %
/o C H N @)
1 72,37 11,51 9,59 10,86
2 74,39 10,72 10,47 11,97
3 72,74 13,28 12,89 13,60
4 65,78 11,46 9,79 11,08
5 72,10 10,66 9,33 11,15
6 78,49 10,53 10,02 11,12
7 60,59 9,17 8,65 10,25
8 62,63 10,17 10,64 9,93
9 74,28 11,61 9,61 10,60
10 76,60 10,81 9,19 9,88
Tabauua 2. [IpemyiaraeMple BapHaHThl IOJIMMEPOB
Ne
i [Tomumep CrpykrypHast popmMyia moauMepa
1 [Mommamua-6 (KarpoH) [-HN(CH2)5CO-]a
2 IMonamuzg-12 [-HN-(CH>)11-CO-],
3 IMonnamua-66 [-NH-(CH>)e-NH-CO-(CH2)4-CO-]
4 nonramua-610 [-NH-(CH>)e-NH-CO-(CH2)s-CO-]n
3amaya 10

OnpenenuTs pa3pelarplly0 CIOCOOHOCTh ONTHYECKOTO MHUKPOCKOIA,
paGoTatoniero B BUAMMOM JUANa30HE d3JEKTPOMAarHUTHOTO U3IYYEHHUS C
UMEpPCUOHHOU XKUAKOCThI0O (N = 1,4). AmnepTypHblii yron Mukpockoma — 60
rpagycoB.

dokycHOe paccTosiHHME OOBEKTHBA 3TOro MHKpockoma - 10 mm, ¢dokycHoe
paccTostHMe OKyJsipa - 12,5 mM. Omnpenenuts o0Iee yBEeTUYCHHE TaHHOTO
ONTUYECKOr0 MHKpockona. OmnpeAenuTs YBEIWYEHHE S3TOr0 K€ MHUKPOCKOMa ¢
ONnTUYecKuM Tyoycom 220 MM.

NMeer 15u CMBICT MCHOJB30BaTh B JAHHOM MHKPOCKOIIE OKYJSIp C
yBeJIn4eHneM Baile 30x?

Ilepeuensn 1abopaTOpHBIX padoT:
JlaGoparopHas padota Nel «I'paBuMeTpruyeckuii aHaau3a
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JlabopaTtopHas pabota Ne2 «IKCTpaKIus.

JlabopatopHnass pabora Ne3 «Amamm3 xkuakoctedr meromom  MK-
CHIEKTPOCKOTIHI

JlabopatopHas pabora Ned «MccrmemoBaHue  OSKCTPAKTOB — METOJIOM
(bIyopecIieHTHOM CTIEKTPOCKOIIHUM

JlabopaTtopHass pabota Ne5 «MccienmoBaHue TBEpAbIX OOpPa3IOB METOIOM
PEHTreHO(IIyOPECIEHTHON CIIEKTPOCKOTTHI

JlabopaTtopHas pabota Ne6 «AHanu3 ra3oBbIX MPOO»

JlabopaTtopHas padota Ne7 «IIpoBeneHue nporeaypbl HOBEPKHU KUIKOCTHOTO
xpomarorpadar»

Jlabopatopnass pabora Ne§  «lccnmemoBaHune  pacTBOPOB  METOJIOM
KalJUIIPHOTO 3JeKTpodope3ar

JlaGopatopuas pabora Ne9 «MccnenoBaHue TBEPABIX OOPa3lOB METOJAOM
CUHXPOHHOTO TEPMHUYECKOTO aHATTU3a)»

JlaGopatopunas pabota NelQ «MHMccrnemoBanue 00pa3loB  METOJaMHU
ONITHYECKONW MUKPOCKOITHID

TunoBble 3aaHus IJI5 TCCTUPOBAHHUSA:
1.K MCTOAaM MOJICKYJIIPHOI'O aHaJIM3a OTHOCATCA

1 HK-cnekTpockonus
2 JI'OMMHECIIEHTHBIN aHaJIn3
3 PentrenoduyopeciieHTHbIA aHaIu3
4 ATOMHO-3MHUCCHOHHBINA aHAJIA3

2. K MeToamM 31€eMEeHTHOTO aHaJIn3a OTHOCATCS
1 HNK-cnekTpockonus
2 JITOMUHECIIEHTHBIN aHAIN3
3 PeHnTrenodmyopeceHTHbIN aHaTN3
3 ATOMHO->MHCCHOHHBIN aHAJIN3

3. UccnenoBars mpoOy 6€3 3Tarna npooonoroToBKU MOKHO METOJ0M
HNK-cnekrpockonuu
JIFOMHHECLIEHTHOTO aHaIM3a
PentrenoduryopeciieHTHOTO aHaIn3a
ATOMHO-3MHCCUOHHOT'O aHau3a
Kanumisipaoro anektpodopesa
KunkoctHoit xpomaTtorpadguu

4. B Buae mNOPTAaTUBHOIO CHEKTPAILHOIO TPUOOpaA, TMO3BOJSIOIIETO
MPOBOJAUTH HUCCIIEIOBAHNE HEMTOCPEACTBEHHO HAa MECTE MPOUCIIECTBUS, MOXKET ObITh
peai30BaH METOT

OO WN -

1 HNK-cnekTpockonus

2 JIroMUHECIIEHTHRINA aHAIIN3

3 PentrenoduryopeciieHTHbIN aHaInu3
4 ATOMHO-3>MHCCHOHHBIN aHAJIN3

5. B cynmeOHO-9KCHIEpTHBIX HCCICIOBAHUSAX I aHaln3a HEPTEIPOTyKTOB
MPUMEHSIIOTCSI METO/IBI:
1 HNK-cniekrpockonus
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JIFOMUHECLIEHTHBIN aHAJIN3
PentrenodayopeciieHTHbIN aHaIN3
ATOMHO-3MHUCCUOHHBIN aHAIN3
Kanunnsipusiii anextpodopes
BricokoaddexTruBHas XxpoMmatorpadus
["azoBas xpomarorpadus

~NoO ok wND

6.1.2. IIpome:xyTOYHOI aTTECTAIUA

1. IIpuMepHBIii NepedeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH
2. AOcop6imoHHas crekTpockomnus. Kakumu ypaBHEHHSIMH BBIpaXKaeTcs
OCHOBHOM 3aKOoH cBeronornamenus byrepa—IJlambepra—bepa? KakoBel ero
orpannyeHus? CeKTpsbl MOTJIOUIEHHUS.
3. BzammopeiicTBe  pPEHTTEHOBCKOTO  HW3IyYEHUS C  BEIIECTBOM.

Pentrenosckas (bayopecueHIusl. KauecTBeHHbIM u KOJINYE€CTBEHHBIN
PEHTIeHO(DITyOPECUEHTHBIN aHAIN3.
4. Xpowmatorpadus. Binusinue Pa3JIMYHBIX dakTopoB Ha

xpomartorpaduueckoe paszaeneHue. Pacuer xpomarorpamm. KadecTBeHHBIN u
KOJIMYECTBEHHBIN METOIbI aHATIN3a B XpoMaTorpaduu.

5. BricokoaddexTuBHas KUJKOCTHAS xpomarorpadus (BOXKX).
Knaccuduxanusa merogos BOXKX. Merponoruueckue XxapakTepuCcTUKH METO/IA.

6. Jlaiite ompeneneHue KOJMYECTBEHHOTO XMMHYECKOro ananuza. Kakue
OCHOBHBIE METO/bI KOJINYECTBEHHOTO XUMHUYECKOTO aHajn3a Bbl 3HaeTe?

/. Jlatb ompeneneHue KayeCTBEHHOIO XMMHYECKOro ananuza? Uto Takoe
JIpOOHBI Ka4eCTBEHHBIM aHain3? UTO Takoe CHCTEMAaTUYECKUU KadeCTBEHHBIN
aHanus?

8. XKunkoctHas xpomartorpadus. Kmaccudukaims MeTOAOB KHIKOCTHON
xpoMarorpadun. O6nacTv NPUMEHEHHUS )KUIKOCTHOM XpoMaTorpauu.

9. HK-cmekrpockorus. OCHOBBI METOJA. XapaKTEPUCTHUYCCKUEC TITOJIOCHI
MOTJIOUIEHUS.

10. UccnenoBanne SKUIKUX ©  rasoo0pasHeix 1pod Metomom UK-
CHEKTPOCKOMHH.

11. UK-cniektpockonusa. Mcnonb3zoBanue metona HK-cnexrtpockomuu st
pemienus 3ana4 uneHtuduxanuu. «OunrepnpuntHas» odnacts UK-cnekpa.

12. UK-cnektpockonusi. MccnemoBanne TBepapix oOpasmoB merogom MK-
cnekTpockonuu. MK-cekrpockomnus oTpakeHus.

13. UK-cnekTpockonusi oTpaxeHus. HapylieHHoe T10JHOE BHYTpPEHHEE
orpaxkenne (HIIBO). 3epkanbHoe oTpakenue. OTpakeHUE NpH yIyiax TMajeHuUs,
OJIM3KHUX K CKOJB3SIIEMY, U TUPDYy3HOE OTpaKeHHUE.

14. Kakue BeIWYWHBI HCMOJB3YIOT MJIA OIEHKM TOYHOCTH pe3yjbTara
aHanu3a? Kak BBIYMCIUTH CTAHIAPTHOE OTKIIOHEHHUE CpeaHEro pesyJibrata? B yem
otnnure HopMaibHOro (I'ayccoBa) pacnpenenenus u t-pacnpeaeiaeHus?

15. Yto xapakrepusyer koddurment Ctrrogenta tps? OT Kakux (HakTopoB
3aBUCHUT t KO3PPUIIUEHT?

22



16. Kakue nuama3oHbl HENPEPHIBHOTO  ANEKTPOMArHUTHOTO  CHEKTPHI
OPUMEHSIOTCS B CHEKTPAJbHBIX METOAAaX aHanmm3a? Kakue cymecTByror
U3Ty4yaTelIbHbIe U Oe3bI3TydYaTebHbIe IEPEX0/Ibl B MOJICKYJIe?

17. Kakue OCHOBHbBIE CTaJMM KOJMYECTBEHHOI'O aHaiu3a Bbl 3HaeTe? YTo
Takoe CTaHAapTHhIE 00pa3ipl? UTo Takoe 4yBCTBUTENHLHOCTh MeTona? UTto Takoe
rpaayupoBoYHas GyHKUIUS U TPAyUpPOBOYHBIN rpaduk?

18. KakoBbl OCHOBHBIE ATallbl 00IIEH CXeMbl aHATUTUYECKOTO OIpeiesieHus?
B ueM ocoGeHHOCTH TPoO600TOOPa TBEPABIX, FA3000pa3HBIX U JKUJKUX BEIIECTB?

19. KayecTBeHHbII XUMHYEeCKUM aHanu3. ['1e B sKcrepTu3e NpUMEHSIETCS
KaueCTBEHHbIM XUMUYECKUH aHaIu3. TecT-cuCTeMbl, UHANKATOPHbBIE TPYOKHU.

20. Knaccudukarus TEPMUYECKHX METOJOB aHamm3a. [eopeTHYECKUe
OCHOBBI TEPMHUECKOT0 aHam3a. O0IacTi MpUMEHEHHS TEPMUYECKOTO aHAIH3a.

21. luddepennmanbupiii  TepMudeckuil  aHanmu3 u - audQepeHmanbpHas
CKaHUpYIoIIas KajopumeTpusi. TepMorpaBUMETpus.

22. Knaccuduxanusi, Ha3HAYeHHE W TMPUMEHEHHE JIFOMHUHECIIEHTHBIX
MeTo/0B.  DaKkTOphl, BIUAIOIIAE HA  YyBCTBUTEIBHOCTh, TOYHOCTH H
n30UpPaTEIbHOCTD ONPEACICHUS.

23. JlromuHecueHTHbIH aHanu3. KakoBbl JTOCTOMHCTBA W HEJOCTAaTKU
JIOMUHECIIEHTHOT O aHain3a? OyopecueHTHasl CIEKTPOCKOMHSL.

24, JlromuHecueHTHbIN aHanu3. OT KakuX (akTOpOB 3aBUCUT UHTEHCUBHOCTD
JroMuHeceHIIMU? JIFoMUHECIIEHIIMS [TPU HU3KUX TEMIIEpaTypax.

25. MecTo ecTeCTBEHHOHAYYHBIX METOJOB aHalIM3a B CHUCTEME Hayk.
OCHOBHBIE IPYIIbI €CTECTBEHHOHAYYHBIX METOJIOB aHAIN3A.

26. Kmaccuduxammsi ecTecCTBEHHOHAYUYHBIX METOJOB aHalW3a MO0 Macce U
00bEeMy aHAIM3UPYEMOTO 00pa3Iia.

27. Metonbl KnacCU(UKAIIMK €CTECTBEHHOHAYYHBIX METOJIOB aHaJIM3a.
Metonsl paznenenus u onpeaeneHus. O0nacTu MPUMEHEHNS €CTECTBEHHOHAYYHBIX
METO/IOB aHaJIM3a B KCIEPTHU3E.

28. Monexynspabiii  criektp.  UK-cmektpockomusa.  Mnentudukanus
coequuenuu no MK-cnekrpam.

29. KauecTBeHHbIN aHamu3 () MOJIyYEHHBIM HK-cniekTpam.
KonnuectBennbiii anaimm3 B UK-criektpockonum.

30. OcHoBHBIC 3aKOHOMEPHOCTH KalWJJIIPHOTO anekTpodopesa.

PacmudpoBka snexrpodoperpamm.

31. Metrponoruueckue xapaktepuctuku metoga KO®. CpaBHeHue meTona
KO® ¢ xpomaTtorpaduueckuMu METOIaMU aHaJIU3a.

32. OCHOBHbBIE METpPOJIOTUYECKHME TIOHATHUS M MX UCIOJIb30BAaHUE B
aHanutTuyecko  xumuu. Krnaccudukarmusa — norpemHocte.  OOHapyKeHue
CJIy4alHbIX NOTPEIIHOCTEN. BhIsiBIEHME IPOMAXOB.

33. CocoObl OIEHKHM CHUCTEMAaTUYECKOM MOrpemHocTd. Pacuer cymmapHoi
CUCTEMATUYECKOM U 00IIeH MOrpelHOCTH pe3yJIbTaTOB aHAIN3a

34. KoHTposib KauecTBa pe3yibTaToB aHanu3a. [lokazaTenb TOYHOCTH,
[OKa3aTeslb  MPAaBUJIBHOCTH  (OLEHKAa  CUCTEMATHYECKOM  MOrPEIIHOCTH
naboparopuu), TOKa3aTelb MOBTOPSIEMOCTH, IMOKa3aTellb BHYTPHJIA00OpaTOpPHOMH
IPELM3NOHHOCTH PE3YJIbTAaTOB aHAIN3A.
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35. OcHOBHBIE XapaKTEPUCTHKU AIIEKTPOMAarHUTHOTO U3ITy4YECHHUS.
BzaumopeiictBue um3inydeHuss ¢ BemectBoM. llonsrtue cnekrpa. OCHOBBI
Ka4eCTBEHHOTI'0 CHEKTPAIBHOIO aHanu3a. KoJMM4ecTBEHHbI CIEKTPAIBHBIN aHAJIN3.
[IpuMeHeHure cCreKkTpaIbHOrO aHaJIu3a B AKCIIEPTHOM EeATETbHOCTH.

36. OcHoBbI MeToAa KanwuisipHoro ainekTpodopesa (KO®D). Texuuueckas
peanm3zanus metoaa KOO.

37. OCHOBBI PEHTTEHOCTPYKTYpPHOTO aHaiu3a. bperoBckoe paccesHue.
VYerpoiicTBO U pUHIUT paboThl qudpakToMeTpa

38. OCHOBBI PEHTIeHOCTPYKTYpHOTO aHanu3a. McciaegoBaHue TBEpIbIX
o0pa3lioB METOJIOM PEHTTEHOCTPYKTYPHOTO aHanu3a. AHanu3 u o0paboTka
TUGPaKTOTPAMM.

39. IlpuHiun aToMHOM CHIIOBOM MHKpockomuu. O6mas (QyHKIHOHAIbHAS
cxema.

40. [Mpunnumn pacTpoBoi TYHHEJIbHOU MUKPOCKOIIUH. OO6mias
(GyHKLIHMOHAJIbHAS CXeMa.

41. TIpo6ootbop. B ueM ocoGeHHOCcTH TPOOOOTOOPA TBEPABIX MaTEPHUAIOB?
Kak mpaBunbHO XpaHuTh TBepAsle NpoObl? B yem 3akmrodaercs MeToA
kBapToBaHus? /st Kakux npoO OH MOKET ObITh IPUMEHEH?

42. PactpoBass  3JIEKTpOHHasgs  MuKpockomnus. COBpPEMEHHbIE  METOJIbI
VICCJIEIOBAHUSI IOBEPXHOCTH.

43. IIpobomnoaroroBka. Meroabl pa3zelieHusi, MPUMEHSEMblE Ha CTaIuU
IpOOOIOATOTOBKH. DKCTPAKIIKA U CIIOCOOBI €€ TEXHUUECKOH peanu3aliii.

44. TeopeTHueckrue OCHOBBI Ia30BOM XpoMartorpapuu. BiusHue paznudHbIX
(bakTOpOB Ha pa3/ieNeHue BELECTB B ra30BOM XpomaTorpaduu.

45. Knaccudukanusi METOJ0B Ta30BOM XpoMaTorpaduu.

46. TeopeTnueckrue  OCHOBBI  JIFOMHHECHEHTHOro  aHamm3a.  Croektp
moMuHeceHIMi.  CTOKCOBO M aHTHUCTOKCOBO  M3nyudeHue.  TymieHue
JIOMHUHECLICHIIMY. AHAJIN3 MOJYYEHHBIX CIIEKTPOB (PIIyopecueHInH.

47. IlpoBegeHne KauyeCTBEHHOTO M KOJMYECTBEHHOTO aHalM3a METOJA0M
(bi1yopecueHTHON CIEKTPOCKOIHH.

48. Xpomatorpapuyeckuid  aHanu3. BpiOop  ONTUMaNbHBIX  yCIIOBUU
poBeJeHUs aHanu3a. ['panxynpoBka xpomarorpada.

49. KauecTBeHHBII U KOJTUYECTBEHHBIN METO b aHamu3a B BOXKX.

50. Xpomarorpaduaeckuit aHasu3. YpaBHeHue Ban-Jlemerpa.
KayecTBeHHBIN aHAMM3 MO MapamMeTrpaM yJep:KuBaHus. KoJM4YeCTBEHHbIA aHAIU3 B
razoBoil xpomartorpapuu. MeTpoJornyeckue XapakTepUCTUKA METOJa Ta30BOM
xpomaTorpaduu.

51. Xpomarorpadusi, Kak METO/T pas3aeneHus. DIIIOLMOHHBIE
xapaktepucThku. Knaccudukanus MeTo10B XxpoMatorpaduu.

52.Yto Takoe paspemaromias CrnocoOHOCTh MHUKPOCKONA W Kak OHa
paccuutbiBaeTcsi? KakoBbI MyTH yBEIWYEHHUs] pas3peliarolieii CrnocoOHOCTU
MHUKpOcKona?

53. Uto Takoe pacTBOp, PaCTBOPUTEIbL M pacTBOpeHHOE BemiecTBo? JlaiiTe
omnpezneneHre pactBopuMocTd. Yto Takoe skcTpakuua? Kak onpenensercs
KO3 PHUITEHT dKCTpaKITUN?
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54. Ontnyeckass MHUKpPOCKONUS. YBeJIMYEeHHWE MHUKpockona. Yrto Takoe
YHCIIOBas anepTypa OOBEKTUBA, U OT KaKUX IMapaMeTPOB OHA 3aBUCUT?

55. KommnbroTepsl 1 00JacTH UX MPUMEHEHUs B XUMUYecKoM aHanuze. Coop
U TIpe/iBapuTenbHas 00paboTKa JaHHBIX C UCTIOJIB30BAHUEM KOMITBIOTEPOB

56. KommbroTrepsl ¥ 00JacT UX NPUMEHEHHS B XHMHUYECKOM aHaJIHU3e.
UucnenHble METO1bl 00paOOTKH aHAIMTUYECKOTO CUTHAA.

S7. DNEeKTPOMAarHUTHBIA CHEKTP M CHEeKTpalibHble MeTo/bl. CIUIOUIHBIE,
M0JIOCAThIEC U JIMHEHYAThIE CIIEKTPHI.

58.IMpunnunuanshas cxema MK-cnekrpomerpos. MK-cnektpomerpsl ¢ dypbe-
npeoOpa3oBaHUEM.
59.UK-criekTpocKOmust OTpakeHHUA.

60. Knaccuduxamnus, Ha3HaueHHWE U NPUMEHEHHE JIIOMHUHECIIEHTHBIX
MeTo/0B.  DakTOphl, BIUAIOIINE HA  YyBCTBUTEIBHOCTh, TOYHOCTH W
n30UpPaTEIHLHOCTD ONPEACTICHUS.

61.XpomaTorpaduyeckuii MUK ¥ DIIIONMHOHHBIE XapaKTEPUCTUKHU. BrusHue
pas3nMYHBIX (PaKTOPOB HA XPOMATO-TpaduuecKoe pa3aeiacHue.
62.Knaccudukarus METO/IOB ra3oBOM XpomaTorpaduu.

["a3oxpomaTorpaduueckue AeTEKTOPHI.

63.Knaccudukanus MeronoB ra3oBod xpomarorpapuu. KomoHku ans razoBoi
xpomartorpaduu.

64. VccnenoBanue TBEpAbIX 00pa3lioB METOJJOM CUHXPOHHOTO TEPMHUYECKOIO
aHanamn3a

65. Turbl ONTHYECKUX MUKPOCKOIIOB M TEXHUKA pabOThI HA HUX.

66.KommproTepsl 1 007aCTH WX MPUMEHEHHS B XMMUYECKOM aHanm3e. baszbl

AHAIMTUYECKHUX JTaHHBIX.

67. Coop wm mpenBapuTeiabHas o0OpaOOTKAa JaHHBIX C HCIOJb30BAaHUEM
KOMIIBIOTEPOB.

68. Uncnennsie MeTo 16l 00paOOTKH aHATUTUYECKOTO CUTHAIA.

69. Mcnonp3oBaHue TEPMUYECKOTO aHaiW3a B HAYYHBIX HCCICIOBAHUSX,
COBpEMEHHbIE TPUOOPHI TEPMUUECKOTO aHAIN3A.

70. O6nacTd TpPUMEHEHHUS] TEPMHUUYECKOTO aHaim3a. |epMOrpaBUMETpHS.
JudbdepeHnnanbHblil TEpMUYECKUM aHATIN3 U CKAaHUPYIOIIAs KAJIOPUMETPHUS.

71. CoBpeMeHHBbIE Ta30BbI€ XpOMAaTOrpadbl, ra3bl-HOCUTENH, TPUMEHSIEMBIC B
ra3oBod M ra30XkKHJIKOCTHOM XpomaTtorpaduu, TBEpIble HOCUTEIU U aJCOpOEHTHI,
IpUMEHSEMbIE B Ta30BOI XpoMaTorpagpuu.

6.2. llkana oueHuBaHMs Pe3yJIbTATOB NMPOMEKYTOUYHON ATTECTALUM M
KPUTEPHH BbICTABJICHUS OLIEHOK

Cucrema OLICHUBAHUs BKIKOYACT.

®dopma ITokazarenu
Kputepuu BbICTaBIeHUS OLIEHOK IIxana oneHuBaHusg
KOHTPOJIS OIICHUBAHUS
DK3aMeH MPAaBWIBHOCTh | J@H IPAaBWIbHBIM, IOJHBIA OTBET Ha OTJIMYHO
M TIOJTHOTA MMOCTaBJICHHBIHN BOIIPOC, MMoKa3aHa
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OTB€Ta COBOKYITHOCTH OCO3HAaHHBIX 3HaHUM 110
JUCHUIINIMHE, O0Ka3aTCJIbHO PACKPBITHI
OCHOBHBIC ITOJIOKCHUS BOIIPOCOB; MOTYT
OBITE JOIMYLICHBI HEOOYCTHI,
HCIIPABJICHHBIC CaMOCTOSATCIIbHO B
Iponecce OTBETA.

aH MIPaBUJIBHBIM, HEJI0CTAaTOYHO XOpOIIIO
IOJIHBIM  OTBET HA  IIOCTaBJICHHBIN
BOIIPOC, IOKAa3aHO YMEHHUE BBIICIUTH
CyIIECTBEHHbIE W  HECYIIECTBCHHBIC
MIPU3HAKH, MPUYUHHO-CJICACTBEHHBIE
CBSI3U; MOTYT  OBITh  JOIYIICHBI
HEJI0YEThI, MCIPABJICHHBIE C MOMOIIBIO
MIPENO1aBaTeIs.

JaH  HCIO0CTAaTOYHO HpaBI/IJH)HI)If/'I n YAOBJICTBOPUTCIILHO
MOJIHBIN OTBCT, JIOIT'uKa n
noCiacaA0BaTCIbHOCTD U3JIOKCHHUA UMCIOT
HapylmceHus; B OTBETC OTCYTCTBYIOT

BBIBO/IBI.

OTBET IIpPE/ICTaBISIET co0O0#i | HEYAOBIETBOPUTEIHEHO
pa3po3HEHHbIE 3HAHUA c

CyII€CTBEHHBIMU OIIrOKaMu o

BOIIPOCY; MPUCYTCTBYIOT

dbparMeHTapHOCTbD, HEJIOTHYHOCTh

U3JI0KEHUS; JOTIOJTHUTEIHHBIC u

YTOYHSIOLIUE BONPOCHI HE NPUBOJAT K
KOPPEKLIMH OTBETA HA BOMNPOC.

7. PecypcHoe o0ecnieueHne AU CIHUATIIUHBI

7.1. JluneH3uoHHoe W CBOOOJAHO PpacCHpPOCTPaAHAEMOE MPOrPAMMHOE
odecreueHme

[lepedyeHb TUIEH3MOHHOTO M CBOOOJHO PACIPOCTPAHSIEMOTO MPOTPAMMHOTO
oOecrieueHus1, B TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOICTBA!

1. Astra Linux Common Edition pem3 Open [[10-25B-603] -
OmnepanronHas cucrema obmero HazHadeHus "Astra Linux Common Edition"
[Kommepueckas (Full Package Product). Homep B Enunom peectpe poccuiickux
IPOTPaMM JIJIsl DJIEKTPOHHBIX BBIYMCIIUTEIBHBIX MAIUH U 0a3 MaHHbBIX - 4433]

2. MoiiO¢uc O6pazosanue [[10-41B-124] - TToaHbBIH KOMIUIEKT peAaKTOPOB
TEKCTOBBIX JOKYMEHTOB W 3JICKTPOHHBIX TAOJMI], a TaK)Ke WHCTPYMEHTApUH IS
paboThl ¢ rpadpuueckumu npeseHTarusMu [CBoOo1HO pacnpocTpansiemoe. Homep B
EauHOM peecTpe pOCCHIMCKUX MporpaMM IS 3JCKTPOHHBIX BBIYUCITMTEIIBHBIX
MaIlIMH 1 0a3 TaHHBIX - 4557]

3. Craructuueckas guanoroBas cuctema STADIA [I1O-6FF-561] -
Cratuctudeckas nuanorosas cucteMa [JIunensuonnoe. Homep B EquHom peectpe
POCCHICKUX MPOTPaMM JIJIs1 DJIEKTPOHHBIX BHIYUCIUTEIBHBIX MAIIUH U 0a3 TaHHBIX -

9064]
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4. Altami Studio [[10-D46-322] - [IIporpamma s yHpaBieHUS
YCTPOMCTBAMH 3axBaTa W300paKCHH, PYYHOTO M aBTOMATHYECKOTO H3MEpPEHUS
OOBEKTOB HMHTEpEca, a TaKkKe OOpadOTKM M aHaM3a W300pKEHUH B PEKHME
peanbHOTO Bpemenu [CBoOomHO pacmpocTpansemoe. Homep B EmmHoM peectpe

pOCCHﬁCKHX ImporpamMm IJiA 3JICKTPOHHBIX BBIYHUCIINTCIIBHBIX MAalllUH U 68,3 JAHHBIX -
1073]

7.2. IIpodeccuonajsbubie 0a3bl JaAHHBIX M  HHPOPMANHOHHBbIE
CIIPaBOYHbIE CHCTEMbI

- Wudopmammonnas copaBouHas cuctema — CepBep  opraHoB
rocyaapctBeHHou Biaactu Poccuiickoit denepanmu http://poccus.pd/ (cBoOOHBIN
JOCTYT);

- IIpodeccronanvubie 6a3pl maHHBIX — [lopTasm OTKPBHITHIX JaHHBIX
Poccuiickoit @enepanuu https://data.gov.ru/ (cBoOOHBIN AOCTYII);

- (denepanbubiii moptan «Poccuiickoe oOpazoBanue» http:/www.edu.ru
(cBOOOIHBIN JOCTYM);

- cucremMa OQUUUAIBHOTO  OMYOJWMKOBaHUS  MPABOBBIX  aKTOB B
aneKTpoHHOM Bujie http://publication.pravo.gov.ru/ (CBOOOAHBIN TOCTY);

- DJIEKTPOHHAas onbnuoTeka YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU30BaHHBIN JOCTYII);

- BJICKTPOHHO-OMOJIMOTEUHAS cucTema «9BC IPR BOOKS»
http://www.iprbookshop.ru (aBTopr30BaHHBIN JOCTYII).

- CopaBounass mnpaBoBasi cucrema «Koncynerantllntoc:  CrygeHT»
[DnexkTponHbIil pecypce]. — Pexxum mocrtyna: http://student.consultant.ru/, cBOOOTHBIIM
JOCTYII

- WudopmarmonHo-mpaBoBoit noptan «l'apant» [DneKTpoHHBIN pecypc]. —
Pexxum nocrtyna: http://www.garant.ru/, cBOOOHBIN JOCTYTI

- OnexTtpoHHbld  (OHA  NPaBOBO U HOPMATUBHO-TEXHUYECKOMN
nokymeHrtaiun  «Koncopimym KOJEKC» [DnektponHbii pecypc]. — Pexum
noctymna: http://docs.cntd.ru/, JOCTYII TOJBKO MOCIIE CAMOCTOSATEIBHON PErUCTPalun

7.3. JIuteparypa

OcHoBHas JauTEparypa:

1. MowuceeBa, T. ®. EcTtecTtBeHHOHay4YHble MeTodbl cyaebHOo-
3KCMEPTHbIX MUccnenoBaHuUi : Kypc nekuum / T. @. MouceeBa. —
MocKBa : Poccnimckmni rocygapCTBEHHbIN YHUBEPCUTET
npasocyoma, 2015. — 196 c. — ISBN 978-5-93916-460-3. — TeKcCT
3NEeKTPOHHbIN // LUndpoBon obpasoBaTenbHbi pecypc IPR SMART :
[canT]. — URL: https://mwww.iprbookshop.ru/45217.html

JdonmosHuTEILHAA JUTEpaTypAa:

1. Metoapl u cpencTBa CyAeOHO-DKCIEPTHBIX HCCIEAOBaHUN: YydeOHOe
nocodbue. / M.A. T'anumes, T.C. AnekceeBa, I'.A. Cuxopona.- CII6.: CII6 VITIC
MUC Poccumn, 2012. - 164 C. Pesrcum odocmyna:
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http://elib.igps.ru/?28&type=card&cid=ALSFR-d7116e87-7dde-4b2e-b8ea-
416058521263

2. OU3HUKO-XUMHYECKHE METO/IBI SKCTIEPTHOTO HccienoBanus. JlabopatopHslit
npakTukym: yudeOHoe mocobue. / B.A. JloBumkoB, [O.H. benpmmna, @.A.
HementoeB — CI16.: Cankr-IlerepOyprekuit yausepcutet I'TIC MYC Poccun, 2012.
- 164 c. Pexcum oocmyna: http://elib.igps.ru/?34&type=card&cid=ALSFR-
3ee51ae5-06bf-4d74-86f3-e430b04e6d27

3. MonekynsipHasi 1 aTOMHAasi CIEKTPOCKOIHMS MPU UCCIECIOBAaHUU OOBEKTOB
CylleOHOM TMOKapHO-TEXHUYECKON »HKcmepTusbl: YuebHoe mnocobue. / M.IO.
[Mpunnesa, JI.A. Suenko, U.J. Yemko u ap. — CII6.: Cankr-IlerepOyprckuit
yauBepcuter I[TIC MUC Poccum, 2018. — 185 c. Pexucum oOocmyna:
http://elib.igps.ru/?11&type=card&cid=ALSFR-9a08f6f2-a00e-49c0-a252-
51fb395aa478&remote=false

4. PeHTreHOBCKHE METOAbl aHajdu3a B CYJIeOHON MMOXKapHO-TEXHUYECKOU
skcneptuse: YueOHoe mocobue. /  A.HO. [Ilapmiickasa, A.}). Mokpisk,
1O. H. benbmmna u np. — CII6.: Cankr-IletepOyprekuit yausepcurer ['TIC MUYC
Poccun, 2017. — 84 C. Pesrcum odocmyna:
http://elib.igps.ru/?10&type=card&cid=ALSFR-e7060953-ce59-4938-b199-
d64a62961798&remote=false

5. Jluarnoctuka u uACHTU(PUKALUS TOPIOYUX JKUJIKOCTEH MPU UCCICAOBAHUU
OOBEKTOB  MOKAPHO-TEXHUYECKOW  DKCIEPTU3bl:  YueOHoe  mocobume.  /
M. 1O. Ilpunanesa, JI. A. Snenko, W.JI. Yemko u ap. — CII6.: Cankr-
[Terepoyprckuit  yauBepcuter I['TIC MUC Poccun, 2017. — 148 c. Pesxcum
oocmyna: http://elib.igps.ru/?8&type=card&cid=ALSFR-c3f56aa6-61aa-4e5c-a724-
8b668e3c26d6&remote=false

6. TepMuueckuii aHanu3 NpU UCCIEIOBAHUUA OOBEKTOB CY/I€OHOUN MOXKAPHO-
TEXHUUYECKOM skcnepTusbl: YueoHoe nmocodue. / M. 1O. Ilpunnesa, U. J[. Yemiko,
E.JI. AuapeeBa u ap. — CII6.: Cankr-IlerepOyprckuii yuusepcurer ['TIC MUC
Poccun, 2018. — 144 c Peosrcum odocmyna:
http://elib.igps.ru/?14&type=card&cid=ALSFR-bb3983f3-4ff7-4d8c-9327-
635a754cee9e&remote=false

7. IloneBbie MHCTPYMEHTAJILHBIE METOJIbI UCCIIEIOBAaHUSI OOBEKTOB MOXKAPHO-

TEXHUYECKOM FKcrepTu3bl [ Tekct]: yaebHoe mocodue : [rpudp MUC] / I'. A.
CukopoBa [u ap.] ; pea. 3. H. UYwxkwumkon, 2018. - 136 c. Pexcum
oocmyna: http://elib.igps.ru/?52&type=card&cid=ALSFR-281bcd18-7f94-4126-
a3el-ab76b35d78ec&remote=false

7.4. MaTepuaJibHO-TeXHUYECKOe ODecneyeHmne

Jis mpoBelneHUss M OOecreueHus 3aHATUN HMCHOJIB3YIOTCS TOMELICHHUS,
KOTOpBIE€ MPEACTaBISAIOT 000l yueOHble ayIUTOPUHU AJisi MPOBEACHUS Y4EOHBIX
3aHATUN, TOPEIyCMOTPEHHBIX  MPOTrpaMMON  CHEIUaJUTeTa,  OCHAIEHHBIE
00Opy/IOBaHUEM U TEXHUYECKHUMH CpPEICTBAMHU OOYYEHMs: aBTOMATU3UPOBAHHOE
pabouee MeCTO MpenojaBaress, MapKepHas AO0CKa, MYJIbTUMEIUNWHBIA MPOEKTOP,
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JIOKYMEHT-KaMepa, Iocal04uHble MecTa 00y4Jaromuxcsl.

JlaGopatopHbIe 3aHATHUSI IPOBOASTCA C UCIOJI30BAHUEM MTOMEIIEHUN YueOHOM
nabopatopun «Jlabopartopust CyneOHOW TMOKAPHO-TEXHUIECKON DKCIEPTH3BDY,
OCHAILIEHHBIX ~ O0OPYJIOBaHHBIMM  pabOYUMU  MecTaMu ¢ JabopaTOpHBIM
000pyI0OBaHUEM:

CriexTpalibHast 1JabopaTopusi:

UK-Dypre-cnexktpomerp «UuppaJIlOM  DT-08», crekrpodayopumerp
«Dnroopar-02-ITanopamay, peHTreHopiryopecieHTHhIN aHanu3aTop Niton X1.2.

JlaGopaTopus MaTepuanioBe/ICHUS:

Crnekrpometp onTuko-sMuccuoHHbi Q4 TASMAN, npubop KanuuisipHOTO
anektpodopesa KAIIEJIb 105M, CHNS/O snemenTHBIN aHanu3atop «Vario Micro
cube» FElementar GmbH, mnpubop CHHXPOHHOTO TEPMHYECKOTO aHaIn3a
NETZSCHSTA 449 F3 Jupiter coBmemenasiii TI-JICK, peHTreHOBCKUM
mugpakromerp JAP-01 «Paguan»

Xpomatorpaduueckas 1adopaTopusi:

lazoBeiii  xpomatorpad «XPOMATOK-Kpucramn 5000.1», ra30BbIii
xpomatorpadp «XPOMATOIK-Kpucramn 5000.2», KUAKOCTHBIA XpomaTorpad
«JIFOMAXPOM)» ¢ ciekTpodryopuMEeTpUIECKUM JIETEKTUPOBAHUEM.

Tennoduszuyeckas sadbopaTopus:

Mydensnas neus SNOL 30/1100.

DU3NKO-XUMHUYECKas 1a00paToOpus:

Cymmnsaeii mkad TII 300, marautHas memanka Magnetic Stirrer MSH-300,
nepeMemuBaroiiee ycrpoiictso JIAB-ITY-01., nuentpudyra Multi centrifuge CM
6M, ynbrpazBykoBas BaHHa [ICB-I'AJIC, mpoceunBatomas mammua RETSCH AS
200 BASIC, BepTukanbHblii HUIM(POBATIBHBIA CTAaHOK KOPBET, MHUIM(OBAIBHO-
MOJMPOBAIBHBIN  CTaHOK, ruapaBaudyeckuit npecc SIMPLIMET 1000, Bechl
naboparopusie ADVENTURER (cnenuanbHplii  KJIacC  TOYHOCTH),  BECHI
nabopatopusie  SARTORIUS (cnenuanbHbli  KJAcC TOYHOCTH), AUCTHILISTOP
71a60paTOPHBIH.

[Tomemenuss uisi CcaMOCTOATENbHOW pabOThl OOYYaroOIIMXCS OCHAILIEHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO INOJKIIOUEHUs K ceTu «VIHTepHET» U
o0ecrieyeHrueM JIOCTyMa K 3JIEKTPOHHOU MH(GOPMAIIMOHHO-00pa30BaTebHON cpee
YHUBEPCUTETA.

ABTOpBI. KaHAUAAT TEXHUYECKUX HayK, ToueHT benpmmua FO.H.
KaHAUAAT TEXHUYECKUX HayK, TOUEHT /lemeHTheB D.A.
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