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PabGouas mporpamMma cocrtaBieHa B COOTBETCTBHM ¢ DenepaabHbIM  TroCyIapCTBEHHBIM
oOpasoBarenbHbIM cTaHaapToM mo HampariaeHuio 04.04.01 Xwumwusi, mporpamma «AHAIATHYECKAS
XMMHUS», YTBEP)KICHHBIM MPUKa3oM MuHucTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit @enepanuu OT
13.07.2017 r. Ne 655, y4eOHBIM TUTAaHOM TOATOTOBKM Maructpa mo HampasieHuto 04.04.01 Xumwus,
IporpaMMa «AHaJIUTHYECKas XUMHs», YTBEp)KIEeHHbIM yueHbIM coBeToM PI'BOY BO «COI'Y»
(mpotokon Ne 13 ot 31.05.2022 r.).

CocraBurenb: TOIEHT Kadeapsl 0011Iel U HEOPTaHUYECKOW XUMUH, K.X.H. Xaea O.0.

PaGouyas nporpamma oO0cyxiaeHa W yTBepwieHa Ha 3acefaudd kadenpel obuwei u
HeopraHu4eckoil xumMum (npororxon Ne@/21 22 or «0¥» anpens 2022 r.)

. " . s : -
3aseayoumii kadeapoi ,éj Cumeonuau JI. J1.

Ono0peHa coBeTOM hakyabTeTa XUMHH, OUOIOTHU U BHOTEXHOIOIMH
(mpotoxon Ne 6/21-22 ot «25» anpens 2022 r.)
ITpencenarens cosera (pakysbrera { _ . Araesa ©. A.

Pabouas  npoepamma  Oucyuniunvl  npumsma 8  Cocmase  OCHOGHOU — NPOGeCcCUOHATbHOU
00pazo08amenvbHOU NPoOCPaAMMbL peuileHuem yueHo2o cosema Ilpomoxon Ne 13 om 31.05.2022 2.




1. CtpykTypa u 0o011asi TPYA0€MKOCTh TUCIHIJIMHBI

OO6mast Tpy10eMKOCTh NUCHUILIUHBI «COBPEMEHHBIE CIIEKTPOCKOMMYECKHUE METOAbl aHAIIU3a»

cocrasiisieT 5 3auernbix equunll — 180 yacos.

Ounas hopma oOydeHHs 3aounHas hopma 0OydeHHS
Kypc 2
CemecTtp 3
Jlexkuun 38
[IpakTuueckue (cemuHapckue) -
3aHATUS
JlaboparopHbIe 3aHATHS 38
Koncynbranun -
WToro ayntuTOpHBIX 3aHATUI 76
CamocrositenbHas paboTa 50
Yacos B 3ET 5
dopmMa KOHTPOJIA DK3amMeH
DK3aMeH 54
3auer -
OO0111ee KOJIMYECTBO YaCOB 180

2. lletn ocBOeHHST TUCIHILTHHBI

B cootBeTrcTBUM C (DeI[epaJ'ILHLIM ToCyaapCTBCHHBIM O6pa30BaTeHLHLIM CTaHIapTOM II0

HanpasieHut0 noarotoBku 04.04.01 Xumus, mporpaMma «AHaJIMTHYECKAs XHUMHUS», U YPOBHIO
BbICIIEr0 00pa30BaHUsl MarucTpaTrypa, YTBEp>KACHHOMY INpHKa3oM MuHHCTepcTBa 00pa3oBaHUS U

Hayku Poccuiickoit ®enepammu ot 13.07.2017 1. Ne 655, mensMu OCBOSHHUS TUCIUIUTAHBI

«CoBpeMeHHBIE CIIEKTPOCKOMUYECKHE METO/Ibl aHAIM3a» SBISAIOTCA (OPMUPOBAHUE NIPEICTABICHUN O

TCOPECTUYCCKNX OCHOBAax COBPCMCHHBIX MCTOJOB MOJICKYJIAPHOTO U ATOMHOI'O CIICKTPOCKOIMMYCCKOI'O

aHaJlu3a, O MHOrooOpa3uu CHEKTPOCKOIMYECKUX METOJOB aHalu3a, , a TaKkKe HPHOOpETeHUH

MPAKTUYCCKUX YMCHI/Iﬁ M HABBIKOB JJICKTPOXMMHUYCCKOI'O aHalIn3a JJIA PCHICHUA Pa3INYHbIX aHAJIUTUYCCKUX

3aaa4 B HpO(I)eCCI/IOHaJ'IBHOI\/’I Hay‘lHO'HCCHe,HOBaTeHBCKOﬁ, MeJaroru4eckon u HpOH3BO,[[CTBCHHOI>i
ACATCIIBHOCTHU COI'JIaCHO HpO(beCCHOHaHBHLIM CTaHdapTaM:

40.010. ITpodeccronanbubiii cranaapT «CHEMUANTUCT M0 TEXHUYECKOMY KOHTPOJIIO KayecTBa
IIPOLYKIIMM» YTBEPKIAEH MTPUKa30M MUHUCTEPCTBA TPyJa U COLMAIIBHOM 3amuThl Poccniickoi
@enepaun - ot 04.03.2014 Ne 123H. (3apeructpupoBaH MUHHCTEPCTBOM  HOCTUIUHU
Poccuiickoit @eneparuu 22 anpens 2014 1. Ne 32067). Bua npodeccruoHanbHON AeSITENEHOCTH
— «TexHuuecKnii KOHTPOJIb KaueCTBa MPOAYKLIUN».

40.011. TIIpodeccuonanpHblii cTaHmapt «CHenHaIMCT IO HAYYHO-HUCCIIEJOBATEIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM pa3pabOTKaM» YTBEPKAECH INPHUKa30oM MMHHUCTEPCTBA Tpylda U
counanbHoU 3ammThl Poccuiickoit @enepauyu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunucrepctBom roctuniu Poccutickoit ®@enepaunn 21 mapra 2014 r., peructpaurioHHbiii Ne
31692). Bua mnpodeccuoHanpHOM  AesTenbHOCTH  —  «OCYIIECTBICHHE  HAy4YHO-
HCCIIEIOBATEeNIbCKON JAESITETbHOCTH MO PEHICHUI0 (YHIAMEHTAJbHBIX U MPUKIAAHBIX 33/1a4
XUMHUYECKON HapaBJICHHOCTH B COCTaBE HAYYHOT'O KOJUIEKTHBAY.

B pe3synbrare nzyuenus 1ucuuiinebl « CoBpeMEHHbIE CIIEKTPOCKOIIMUYECKUE METO bl aHAJIN3a)

npuBeaeT K (OPMHUPOBAHUIO TBOPUECKH pPAOOTAIOMIMX CIEHUATUCTOB C Pa3BUTBIM HAYYHBIM
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MBIIUIEHHEM, OOJIaJaroluX HEOOXOOUMBIM 3amacoM 3HAaHUMH B 00JacTH aHAJIUTHYECKOM XHMUH
peaIbHBIX 0OBEKTOB, CIIOCOOHBIX HMCIIOJIB30BATh TEOPETHUCCKHUE 3HAHUS MPU PEIICHUH MPAKTUICCKIX
3a/1a4, TMPOSBISs TPU 3TOM CAMOCTOSITEIbHOCTh, MHUIIMATHUBY, & TaKXKE B HEOOXOIUMBIX CITydasx —
YMEHHE y4aCTBOBATh B MPUHATHUN KOJJICKTUBHBIX PEIICHUH, BHIOMpast Haubosee ONTHMAIIbHbIC U3 HUX.

3. Mecto aucuuniuHbl B cTpykType OIIOII

Cornacho ®I'OC BO wu OIIOIT 04.04.01 Xumusa HanpaBieHHE «AHATUTAYECKAs XUMMS»
mucuuiimHa  «COBpPEMEHHBIE  CHEKTPOCKONMYECKHE METOAbl aHAM3a» OTHOCUTCA K YacTH,
dhopmupyeMoii yuacTHUKaMu 00pa3oBaTebHBIX OTHOIICHHH, 010K- B1.B.006.

Jns  u3ydeHWs — JAUCHUIUIMHBL  oOywarommecss — JOJDKHBI  00JajaTh  CIEAYIOUIMMU
npodeccuonanbabiMu (1K) xommereHIMsIMU, CHOPMHUPOBAHHBIMU B MPOIIECCE M3YUCHHS TUCIMIUIHH
HanpasieHuss noxaroroBku  03.04.01 Xwumwus  OakanaBpuara: «Heopranumyeckas — Xumus»,
«AnanuTrueckas — xumus», «OpraHudeckas —xumus», «Dusuueckas xumusy, «DPusznkay,
«Marematukay, «Mapopmatuka», «[Ipo6ooTdop M mpoOOMOATrOTOBKA», NUCHUIUIMH MarucTpaTyphl:
«AHanu3 TOPUPOIHBIX M  MNpoMbIIUIeHHBIX 00bekToB» (Bb1.B.03), «Opranuzauus paboTs
aHanuTu4eckoi sadoparopun» (b1.B.JIB.03.01), a taxxke mnpoxoxnaeHus «IIpou3BoacTBeHHOMN
NpakTUKH (HaydHO-HcclenoBarenbekas padbora)» (62.B.01(H)).

Jl1st ocBoeHus aHHOM yueOHo# nuctumuinibl (Y []) CTyIeHT JOMKeH:

3HATh. MpaBWia pabOThl B XUMHYECKOHW J1aOOpaTOpHH, (PU3MUECKHUE OCHOBBI CIEKTPOCKOIHUH,
CTPOCHME M CBOWCTBA AaTOMOB M MOJIEKYJ, OCHOBBI CIIEKTPOMETPUYECKHX METO/IOB, CIOCOOBI
BBIPAKEHUS KOHIIEHTPAIMU PaCTBOPOB, COBPEMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI UX PA3BUTHUSA;

yMeTb. MEpPEXOAUTh OT OJHOTO BHUAA KOHLEHTPALMM K JPYroMy, IPOBOJUTH IIOJIHYIO
CTaTHUCTUYECKYyI0 00paboOTKy pe3ylbTaTOB aHalli3a, OIEHUWBATh MPABUWJIBHOCTh IOJYUYEHHBIX
PE3yNbTATOB, CTPOUTH TPAAYUPOBOYHBIN rpad UK U BEIYUCISTH €T0 MapaMeTphl;

BJAJleTh. HaBBIKAMH OKCIIEPUMEHTAIBHOM paboThl, JKCHEPUMEHTATbHBIMU METOJUKAMU
XUMHYECKOTO aHallM3a, HAaBBIKAMU CTaTUCTUYECKOM 00pabOTKU pe3yabTaTOB aHATH3a.

Copepxanne guciuIUIMHbI  «COBpPEMEHHBIE  CIIEKTPOCKOMMYECKHE METOJbl  aHalIu3a»
BBICTYNIA€T ONOpPOM ISl MPOXOXKJAEHUS TMpakTUK Onoka 2! «lIpakTuka O3HAKOMHUTEIbHAS»
(2.0.01(Y)), «IIpemmuruiomuas npaktuka» (b2.B.02(I1x)), «Hayuno-uccienoBatenbckas padoTa»
(2.B.01(H)) u 6moxka 3 — «3amura BKP, moaroToBka k 3amgre 1 Npoueaypy 3aiuTh.

W3ydyeHrne naHHON yuyeOHOW NUCHUIUIMHBI SBISETCS TMOATOTOBKOW CTyAeHTa K Oymyiien
npodeccuonanbHoit aearenbHocTd 40 CkBo3Hble BHIAbI NMPOGeCcCHOHATBbHON eATeJbHOCTH B
NPOMBIIUICHHOCTH (B c(epe HAYYHO-TEXHHYECKHX, ONBITHO-KOHCTPYKTOPCKHX Pa3padoTOK M
BHEJPEeHMs XHMHYECKOH NPOAYKIHH Ppa3JIu4HOI0O Ha3HA4YeHHs, B cdepe MeTpoJOIruH,
cepTHPUKANMU U TEXHHMYECKOr0 KOHTPOJS KAayecTBa NMPOAYKIHH), a UMEHHO «TexHHuecKuit
KOHTpOJIb KauecTBa mpoaykiuun», kox 40.010, mpodeccuoHanpHbld cTaHAapT «CHEUATUCT 0
TEXHUYECKOMY KOHTPOJIO KayecTBa MPOAYKUHUM» U «OCYIeCTBICHHE Hay4YHO-UCCIIEN0BATEIbCKON
JeSTeIbHOCTH 110 pelIeHHI0 (yHIaMEHTAIbHBIX U MPUKIIAIHBIX 3a]]a4 XUMHUYECKON HalpaBJIE€HHOCTH B
coCTaBe HAy4yHOro koJuiektuBa», koxa 40.011, mpocdeccuonanpHblli craHaapT «CHeUUaNIUCT 10
HAyYHO-HMCCIIEI0BATEIbCKUM U ONBITHO-KOHCTPYKTOPCKUM pazpaboTKam».

[Ipy OoCBOEGHMM MaHHOW IUCIUIUIMHBI CTYJEHT CMOXKET MPOJAEMOHCTPUPOBATH CIIECIYIOIINE
00o0menHbie TpyaoBblie Gynkuuu (OTD):
e Opranu3zanus padoT 1o MOBBIIICHUIO Ka4eCTBA MPOAYKIIHH.



e [IpoBeneHne Hay4YHO-HCCIIEOBATEIBCKUX M OMNBITHO-KOHCTPYKTOPCKHX PabOT MO TeMaTUKe

OopraHu3anuu.

4, TpeﬁoBaHnﬂ K pe3yJibTaTaM OCBOCHHUA NTUCHUIIJTHHDbI (KOMHeTeHIII/II/I oﬁyqalomerocsl,

(popMupyembie B pe3ysibTare 0CBOCHUA IUCHUIIIMHBI (MO1YJIs)

B pesymbrare u3ydyeHHs ~Kypca  MarucTpaHT  JOJDKeH  o0iajgaTh  CIEQYIOIIUMU
npogeccuoHanbHbIMU KomneTeHuusamMu (I1K):
3agaya Koa n nammenoBanue Kon n HaumenoBanue unaukaropa | OcHoBanue
npodeccHOHAILHOM npogdeccHoOHAIBLHOM AOCTHKEHUsI MPO(PeCcCHOHAILHOM I1C)
NesITeIbHOCTH KOMIIeTeHIHH KOMIEeTeHIHH
Hayuno-uccie1oBaTeIbCKMii TUI 32124
OcyecTBiieHne IK-2. MK-2.1. Cocrapmisier o0mui rian Anams
Hay4HO- Crioco0eH MIIaHupOBaTh | UCCIIEOBAHUS U JETANbHBIC TIJIaHbI OIBITA,
WCCIIEIOBATENILCKOW | pabOTy U BHIOMPATH OTJEJIbHBIX CTaJUN. [cC:
NEATEIBHOCTH 10 aJleKBaTHbBIE METOJIBI IIK-2.2. Beibupaer 40.010
PELIECHUIO pelIeHns Hay4yHO- 9KCIIEPUMEHTAIIbHBIE U PACYETHO- 40.011
(dyHIIaMEHTAJIBHBIX | MCCIIEI0BATEIbCKIX TEOPETUYECKHE METO/IbI PEIICHUS
U IIPUKJIAJHBIX 3a7a4d B BHIOpAaHHOMH IIOCTABJICHHOW 3aa4X UCXOs U3
3a/1a4 XUMUYECKOH | 00JIacTH XUMHUH, UMEIOIINXCS MaTepUaIbHBIX U
HANpPaBICHHOCTU B | XUMHUYECKOH TEXHOJIOTUH | BPEMEHHBIX PECYpPCOB.
COCTaBe HAyYHOI'0 win cMexHbIX ¢ xumueil | IIK-2.3. I[IpoBoauT ncnsitanus
KOJIJICKTHBA HayKax WHHOBAITMOHHOW TIPOTYKITHH.
OcyecTBiieHe IK-3. Criocoben MK-3.1. Ucnome3yeT IcC:
Hay4HO- HCII0JIb30BATh (byHIaMeHTaJIbHbIE 3aKOHBI 40.010
HCCIIEIOBATENbCKON | (yHIaMEHTaJIbHbIE XUMHUYECKON HayKH Ui pa3paboTKu 40.011
JesTeTbHOCTH 1O 3aKOHBI XMMUH U BIJIeTh | HOBBIX METOA0B U METOJUK aHAJIHM3a
PEIICHHIO TeopHel U HaBBIKaMH BEIIECTB M MAaTEPUAJIOB, a TAKKE
(GbyHIaMEHTAIbHBIX | MPAKTUYECKOM paboThI JUIsl peLIeHUs] Hay4HO-
Y TIPUKJTaTHBIX IUISL pEIIeHUsT HAy9HO- WCCIIeIOBATENILCKUX 33124 B
3aJja4 XUMUYECKON | Mccre1oBaTenbCKUX 3a7a4| 00JacTH aHATUTHUECKOW XUMUU U
HAIpPaBJICHHOCTH B | C HCIIOJIb30BAHUEM CMEXHBIX C XUMHEH HayKax.
COCTaBe HAyYHOT'O coBpeMmeHHBIX npudopoB ¥ IIK-3.2. Ymeer HaxoauTsb,
KOJIJICKTHBA KOMITBIOTEPHBIX (bopMyIHpOBATH U pemaTh
TEXHOJIOTHUA. CTaHJIapTHBIE 337]a4l B HAYYHO-
HCCIIEI0BATENbCKON NEITEILHOCTH B
BbIOpaHHOM 007aCTH XUMUH C
WCTIOJIH30BAHNEM COBPEMEHHBIX
puOOPOB U KOMITBIOTEPHBIX
TEXHOJIOTHM.
IIK-3.3. Bnazgeer Teopueii u
HaBBIKAMHU TIPAKTUIECKOH paboThHI
JUIS perieHus (GyHIaMeHTaNbHbBIX U
MPUKIIQIHBIX HAYIHO-
MCCIICIOBATEIILCKUX 3a/1au.
@®opMupOBaHME  YKa3aHHBIX KOMIIETEHIMH MO  JUCIMIUIMHE CBSA3aHO C  00JacTaMu

npoeCCHOHATLHOMN IeATEIFHOCTH BBITYCKHUKA MarucTpaTyphbl:




* Ilpodeccuonanpupiii craHgapT «CHEMUATUCT IO TEXHUYSCKOMY KOHTPOJIO KadecTBa
npoaykiuny, kox 40.010. Bun mnpodeccmonanbhoil pearenbHOCTH — «TeXHUYECKUH KOHTPOJIb
KayecTBa npoAaykuuny». O0o0meHHbIe TpyAoBble GyHKINU — KOHTpOIb KauecTBa MPOIYKIIMKA HAa BCEX
CTausIX IPOU3BOJCTBEHHOTO nporecca. Kon A. YpoBeHb kBamupukamm — 5.

* IIpodeccronanpuenii cranmapt «CHenuamiucT MO HAyYHO-HCCIEIOBATEIbCKUM M OIBITHO-
KOHCTPYKTOPCKUM  pa3pabotkam», kox 40.011. Buag npodeccuoHanbHON ACSITEIBHOCTH —
«Ocyl1iecTBIeHNE HAYYHO-UCCIIEOBATEIbCKON NEATENbHOCTH MO pPElIeHUI0 (yHIaMEHTAIbHBIX U
MPUKJIAHBIX 33/1a4 XMMHUYECKON HAIMpaBJIEHHOCTH B COCTaBE HAYYHOI'O KOJUIEKTHBa». O00OIIEeHHbIE
TpynoBble Gpynkuuu — IlpoBeneHre Hay4YHO-UCCIEIOBATENICKUX U ONBITHO-KOHCTPYKTOPCKUX paboT
o TemMatuke opranm3anuu. Kong C. YpoBens kBanudukanuu — 6.

B pesynpTare uW3ydeHUS ~AMCUMIUIMHBL  CTYIACHT JOJDKEH HIpUOOpecTH  ClIeAyIoUIHe
npodeccuoHaIbHbIC 3HAHNS, YMEHHSI U HABBIKU:
3HATh:

» TEOpPETUYECKHE OCHOBBI, cHenupuky ©  OCOOCHHOCTH TPHMEHEHHS COBPEMEHHBIX
CHEKTPOMETPUYECKUX METOJIOB aHajiu3a JJs PEIICHUS KOHKPETHBIX MPAKTUYECKHX 3a/]ad
OnpeielIeHUs] HEOPraHUYECKUX M OPraHUYECKHUX BEUIECTB B MPOMBILUICHHBIX, TPUPOAHBIX U
ounonornuyeckux oovekrax (IMK-2, IK-3);

» METOAMYECKHE OCHOBBI INIAHUPOBAHUS CIIEKTPOMETPUUECKOTO SKCIIEPUMEHTA M MPAKTHYECKON
€ro peajau3aluu HCCiIe0BaHUN B 00JacTH OPraHMYECKOro M HEPTEXMMUYECKOTO CHUHTE3a,
9KOJIOTHH, B aHAJIM3E MPOAYKTOB IUTaHUs, B arpoxumuu, B Meauiackoi xumun ((IK-2, K-

3).
yMeThb:

»  OCYIIECTBISThH MOKCK HH(pOpManuu (y4eOHOU, HAYYHON U CIIPABOYHOM JINTEPATyphl) B 00JIACTH
CIEKTPOCKOIMYECKUX METOJI0B MCCieI0BaHus cocTaBa ciaoxHbix cmecedt (ITK-2, IK-3);

» aHATM3MPOBaTh M KPUTUYECKH OIICHWBATh COBPEMEHHBIC HAy4yHBIE JIOCTHKCHHS B OOJIACTH
criekTpomerpuueckux MeronoB uccienosanus (IK-2, IMK-3);

» KBaTM(HUIHMPOBAHHO OCYIIECTBIATH MPOOOOTOOP M MPOOOMOATOTOBKY M aHAIN3 Pa3IMIHBIX
oobektoB (ITK-2, TIK-3);

» BBINOJHATH 9KCIIEpUMEHTAJIbHbIE IpOLEeTypHhl CHEKTPOMETPUUYECKOTO aHaJu3a,
MOJIEPHU3UPOBATh H3BECTHBIC CIEKTPOCKONMMYECKHE METOAMKM JJsl PElIeHHs KOHKPETHBIX
ananuTHyeckux 3amad (IMK-2, IK-3);

» TPOBOIUTH HAYYHO-HCCIIEIOBATENBCKYI0 paboTy B 00NacTH aHATUTHYECKOW XWUMHHM Ha
coBpemernoM obopyaoBanuu (IK-2, IK-3);

» HCIIOJIb30BaTh MOJYYCHHbBIC 3HAHUS 1151 perieHus npodeccnonanbubix 3a1a4 (IMK-2, TK-3).

BJIA/I€Th:

» OKCIIEPUMEHTAJILHBIMH METOJUKAMH CIIEKTPOMETPUYECKOT0 aHaiM3a pPa3IMYHBIX OOBEKTOB
uccinenoanus (IIK-2, IK-3);

» METOJ0JIOTUEH HAay4YHBIX HWCCICJOBAaHHMW, KPUTHUYECKOH OICHKOHM IONy4EeHHBIX PpE3yIbTaTOB
(MK-2, IIK-3);

» TBOPYECKMM aHAJIM30M BO3HHMKAIOUIMX HOBBIX NMPOOJEM B OOJIACTH aHATUTUYECKOW XUMHH
(IMK-2, IK-3).



1. Copep:xkanue U yueOHO-MeTOAUYECKAS] KAPTA TUCIHIINHBI

Ne HaumeHnoBaHnue TeM (BOIIPOCOB), AyauTOpHBIE CamocTosiTeIbHAS Dopmbl Jlurepa
HeIeJau M3y4YaeMbIX 110 JaHHOI JHCIHILIHHE 3aHATHA, YaChl padora KOHTPOJIH Typa
JI. 11a0. coJiepKaHue 4acel

1 Beeaenue. O01ue mooKeHUsI U KIACCH(PUKAIME B CIEKTPOCKOMIH. 2 2 Hcropusi pa3BUTHS CIIEKTPOCKOMMIECKHUX 2 Komucrexr, [1], [2].
CrHeKTpOoCKOITMIeCKre METOIBI aHAIN3a, UX MECTO M 3HAUCHUE B PEIICHIH MeTo10B aHaiu3a. CoBpeMEeHHOE COCTOSHIE HOArOTOBKA K [4-8]
aKTyaJlbHBIX 3a/1a4 COBPEMEHHOMN HayKH, HAPOIHOTO XO3sHCTBA, CIIEKTPOCKOTINYECKAX METOIOB U 00JIacTH n1abopatopHoMy
OKpYy>XKaroliel cpeasl 1 MeauuuHbl. OCHOBHBIE STallbl Pa3BUTHS NPUMEHEHUS], 3HAaUCHHE U MECTO CpeH SaHATHIO,
cnekrpockonuu. Kinaccudukaum CiekTpoB U CEKTPOCKOTUYECKHX JPYTUX aHAJUTHYECKHX METOJIOB KOHTPOJIbHAA
METOJIOB: IO 0OBEKTaM aHaNIU3a, OJIOKEHHUIO B IIKaJIe pabora,
S7EKTPOMATHUTHEIX BOITH, BUJIAM JBHKCHUS B MOJICKYIIC, XapaKTepy ffy?;ig;;emﬁmﬂ
B3aMMO/ICHCTBYS BEIIECTBA C JICKTPOMArHUTHBIM H3TydYeHHEM. ATOMHBIC A ———

1 MOJICKYJISIPHBIE CTIEKTPHI. [IpHHIMIIBI HeneHus
CHEKTPOCKONMMYECKUX METOI0B aHAIN3a HA 3JIEMEHTHBIH, MOJIEKYJISIPHBIH
1 BEIIECCTBCHHBIN (XUMIYECKUE (POPMBI) aHAJIH3.

2 BBenenne. ®u3nueckne 0CHOBBI aTOMHO# cieKTpockomuu. [loHsaTHEe 2 2 OCHOBBI KBaHTOBOI TCOPHH CBETA. 2 Konucmexr, [11, [2],
crektpa. CekTp aroma Bogopoa. CnekTpbl MHOTO3JEKTPOHHBIX aTOMOB. KopnyckynsipHO-BOJHOBOU Ayaiau3M CBETA. IIOATOTOBKA K [4-8]
Vpasuenue Punbepra. CriekTpasibabie TepMbl. OCHOBEI KBAHTOBOM TEOPUH Wnrepdepenus 1 Auppakius CBeTa. n1abopaTopHoMy
ceeta. KopryckyispHO-BOIHOBO# dyanusm cBeta. MHTephepeHys 1 SAHATHIO,
nudpaxius ceera. CtpoeHue atoma. KopmyckynsspHO-BOJHOBO# Ayann3M KOHTpOJIbHAA
MaTepHalbHBIX YacTull. Bonus! ge-bpoiins. ndpaxmus 371eKTpoHOB. pabora,

BouHoBast ¢ynkuust. KBantobie uncina. [IponcxosxieHre aroMHbIX Esg):i TéHHe
criektpoB. [IpaBua or6opa. rioccapus

3 Ontuyeckas cnexkrpockonus. [Torarue ontudeckoro crnekrpa. Ilpupona 2 2 CpaBHHTENBHBIE XapaKTEPUCTUKN METOJIOB 3 Koncrekr, [1-4],
3JIEKTPOMAarHUTHOI'O U3J1y4eHHUs. B3auMoaeiicTBIe 3716 KTPOMAarHUTHOTO ATOMHOY ONTUYECKOU CIIEKTPOCKOIINHU. TIOArOTOBKA K [5-71,
u3nydeHus ¢ BenrecTBoM. OCHOBHbIE XapaKTEePHCTHKH U3ITyUCHUS (JUTHHA [Tpo6a (arperaTHoe COCTOSIHHE, n1abopaTopHoMy [9]
BOJIHBI, YaCTOTa, BOJTHOBOE 4YHCI0). [IoHATHE CIIEKTpanbHOM JTMHUU U ee orpezesseMble AeMeHTh). KauecTBeHHBII SAHATHIO,

XapaKTEePUCTUKH (II0JIOKEHNE, UHTEHCUBHOCTD, LIIMPHUHA). aHaJu3. cobeceoBaHHe
OnexTpoMarauTHEIHN criekTp. Kitaccudukanus MeTogoB aToMHOI 110 BOTpOCaM,
OIITHYECKOH CIIEKTPOCKOIIMU. ATOMHAS SMHCCHsI, aTOMHast abcopOIus, TeCT, pemenne
aToMHas (DIyopeceHIHs. sanad




Onruyeckas CIEKTPOCKONHUs. XapaKTePHCTUKH ONTHYECKUX KonnuectBeHHbIH aHanu3 (mpeaen Koncmexr, [1-4],
CHeKTPAJIbHBIX NPHOOPOB. CxeMa ONTHYECKOr0 CIIEKTPOMETpa 0OHapyKeHHs, OTHOCUTEIEHOE CTaHJapTHOE HOATrOTOBKA K [5-71,
(MonoxpomaTopa). McToUHMKH u3ydenus. MOHOXpOMATH3AIlHsI OTKJIOHEHHUE, BO3MOKHOCTh nabopaTopHOMy [9]
m3nydenus. besucnepcuonnslii cnoco6 (abcopOIuonHbIE 1 MHOT03JIEMEHTHOTO aHau3a). CreKTpantbHOe 3aHATHIO,
nHTep(hepeHINOHHbBIE CBETO(GMIBTPEI). AMCIepCHOHHBIN CTIOCO0 obopynosanue. Kpurepuu Beibopa merona cobecesioBaHme
(mpu3MeHHBIE MOHOXPOMATOPHI U TN PAKIIHOHHBIEC PEIICTKH). aHaJm3a. 110 BoTpocam,
XapakTepuCTHKH MOHOXpOMaTopa (YIioBas, THHEHHAs 1 06paTHas ;ae;:"{ petierme

JIMHEHHAS TUCTICPCHS; CTIIEKTPaJIbHAs I0JI0Ca MPOIYCKAHNUS; pa3peIeHne 1

pasperaronmas cuia; cBeTociia). [IpueMHUKN 3Ty deHUs.

dotorpapuueckue Metoabl. oTodIEKTpUIECKHE METO B ((POTOIMOIBI,

(OTORIIEMEHTHI ¢ BHEIIHUM (OTO(PPEKTOM, POTOYMHOKHTENN).

Onrnyeckasi CHEKTPOCKONNSA. ATOMHO-DMHCCHOHHAS Tabuuupl 1 0003HaYEHUs CIIEKTPAIbHBIX Koncmekr, [1-4],
cnexkrpockonus (AIC). Knaccudukaius meromoB ADC mo crocody nuaui. [ToHATHE aHATUTHYECKO HOArOTOBKA K [5-7],
aTomu3aluu. DMUccuoHHas potomerpus miamenu (DPIT). Cxema CIEKTPAILHON JIMHUH. | OMOJIOTHYHOCTD n1aGopaTopHoMy [9]
cnektpomerpa 1t DDII. McTouHNKH aTOMU3AIUH U BO30YKICHUS B CIIEKTpaJibHbIX TUHUMU. [IpuMenenune SaHITHIO,

O@II (mmamena). ADC ¢ anekTporepmudeckoit aromuzanueii. [lonstne aTOMHO-a/ICOPOIIMOHHON CTIEKTPOCKOIINH B cobecetonarme
9MHCCHOHHO-CTIeKTpasibHOTO aHanm3a (DCA). CxeMa cieKTpoMeTpa AjIs (apmanuy, MEIUIIMHE, CEITECKOM 110 BOLIpOCaM,

3CA. Ucrounnkn aroMu3anun u Bo30yxkaeHus B DCA (oyroBoif paspsia, XO3sICTBE. TCCT, pemieHne

HCKPOBOH paspsill, BBICOKOYACTOTHBIN pa3psif, JIa3epHOE N3IydeHHE). g;IZT[ZEHHOHHHX

ADC ¢ MHIYKTUBHO-CBA3aHHOU T1a3mMoid. ADC ¢ na3epHbIM KO (;KBPIyM
mukposoHaoM. KadectBernsrit JCA. Tabmuis! 1 0003HaUCHAS

cnexTpanbHbeIX TuHUHA. Konmuectsennsii OCA. Ypasaenue JlomaknHa-

[efi6e. CamonorionieHne ¥ caMooOpanieHle CIIeKTPaTbHBIX JTHHUI.

OU3UKO-XUMHUUECKHE TPOLECCH Ha TOBEPXHOCTH 3JEeKTpo0B. IToHsaTHE

AHAIUTUYECKOU CIIEKTPAJILHOM JTMHUU. | OMOJIOTHYHOCTD CIIEKTPATIBbHBIX

nuauil. OcHoBHOE ypaBHeHHe KommuecTBeHHOro DCA. TTomexu B ADC.

OnTuyeckasi CIEKTPOCKONUsSI. ATOMHO-a0cOpOIMOHHAs Onextporepmuueckass AAC. ATOMHU3aTOPHI Koncrekr, [1-4],
cnexkrpockonus (AAC). Knaccudukarus meronoB AAC o crmocody (rpaduToBast ktoBeta JIbBOBa, rpadUTOBBIC [IOATOTOBKA K [5-7],
aromuzaruu. [Tnamennas AAC. AToMHu3aTOpHI (IIAMEHA). neun Kunra u Maccmana). [lpuMenerne naboparopHoMy [9]
Onekrporepmudeckas AAC. Atomuszaropsl (TpaduToBas KroBera ATOMHO-3MHUCCHOHHON CHEKTPOCKOIUU B 221{6?:;;’0 S

JIbBoBa, rpaduToBsie neun Kunra u Maccmana). Microunuku cera B
AAC (J1amIIBI C TTOJIBIM KaTOZIOM, 0€33JIEKTPOJHEIE Pa3psIHbIE JIAMITBL,
HCTOYHMKH CILIOIIHOTO crekTpa). Cxema aToOMHO-a0CcOpOIMOHHOTO

CEIIbCKOM XO03sIicTBE, (hapManu.

110 BOIIpOCaM,
TECT, pelleHne

o CUTYallTUOHHBIX
cnexkrpodoTtomerpa. Konnuecrsennsiii anamus 8 AAC. 3akon byrepa- 3aﬂzqu
e
J'IaM6epTa-Eepa. TTomexu B AAC. KOJUIOKBUYM




7 Onruyeckasi CIEKTPOCKONHsL. ATOMHO-()JIyopecleHTHAs [Tpumenerne ADC B KaUeCTBEHHOM aHAIH3E Koncnexr, [1-4],
cnexkrpockonus (APC). Knaccudukarus merooB ADC o cnocody JIEKapCTBEHHBIX cpencTB. KonnuecTBEHHBIN [IO/ArOTOBKA K [5-7],
aromuzanuu. [Inamennas ADC. Dnexrporepmudeckas ADC. Cxema A®C ananu3 1eKapCTBEHHBIX CPEICTB. mabopaTopHOMY [9]
aToMHO-(uTyopecrieHTHOTO criekTpomerpa. Ocobernoctu ADC. 3aHATHIO,

Atomuzatopsl. Uctounnku ceeta. [lomexu B ADC. cobecenoBanue
TI0 BOIIpOCaM,
BBITIOJTHEHHE
Kelc-3a1anus,
TECT, peuieHue
CUTYallMOHHBIX
3amay

8 PenTrenoBckas cniekTpockonus. [ToHsSTHE pEHTTEHOBCKOTO CIIEKTpA. [IpaBuia orbopa npobd s Komcrexkr, [1-4],
Krnaccudukanms MeTo0B peHTT€HOBCKOW CIIEKTPOCKOIIUH. peHTreHocneKTpanbHoro ananusa: PCMA, [IOAroToBKA K [5-71,
PeHTreHOBCKAast IMHCCHS, PSHTT€HOBCKAst a0COPOIHS, PEHTTeHOBCKas P®A, PPA. nabopaTopHOMY [9]
¢ryopecuennus. HenpepbiBHOE (TOPMO3HOE) U XapaKTEPUCTHIECKOE SaiATHIO,

(nMHeYaTOE) PEHTTEHOBCKOE H3nyueHue. [lonsaTue cobecenoBanne
penTreHocnekTpaibaoro anammsa (PCA). Knaccuduxanus metomos PCA IO BOIIPOCaM,
10 C1oco0y reHepali PEHTTEHOBCKOTO U3ydeH s, DIEKTPOHHO- BBITNOJHCHNE
30HIOBBIN PEHTTCHOCTIEKTPabHBIN MuKpoaHanin3 (PCMA), KCHC-3aTaHHA,
penTreHoduryopecieHTHbIi ananns (PPA), peHTreHOpaInOMETPUIECKU TECT,  pelicHue
ananu3 (PPA). O603HaueHNs B PEHTTEHOBCKUX CrieKTpax. [Ipasuia CUTYalIHOHHBIX
ot6opa. sajad

9 PentrenoBckasi cmexkrpockonusi. KauecTBeHHBIH aHanu3. 3akoH MeTtposnoruueckue XxapaKTepUCTUKU Kowucmexr, [1-12]
Mo3smu. Beixon  peHTreHoBckoil  (uryopecueHmmu.  [loriomeHue metonoB PCA (npenen oOHapyXeHus, HOJTOTOBKA K
PEHTT€HOBCKOTO  W3My4YeHUs, Kpas TOTJIOMIEHHWS W  MacCOBBIC OTHOCHUTEIILHOE CTaHAAPTHOE OTKIOHEHUE, mabopaTopHOMyY
ko3(punmenTsl nornomeHus. CxeMa peHTTCHOBCKOTO CIEKTPOMETpa C riryonHa oTO0pa aHAIMTHYECKON SatiTHIo,

BONHOBOH aucnepcueil. McTouHMKY M3ydeHus (peHTreHOBCKas TpyOKa, UH(OPMALMH, IOKAILHOCT 110 cobecezoanme
SIIEKTPOHHAS MylIKa). PasnoXeHWE PEHTTEHOBCKOTO M3JIydeHHS B HIOBEPXHOCTH). O BOTIPOCAM,
criektp. 3akoH Bynbga-Bparra. Kpucramisi-anamuzaTopsl. JleTeKTOpPEI BBITOTHCHHC
H3ITydEHHs (MOHUM3AIMOHHEIE, CHUHTUUIAIIMOHHEIE, Keuc-3ananus,
HOJIyIIPOBOJHUKOBbIE). OCOOEHHOCTH PEHTTEHOBCKMX — CIIEKTPOB  C reer

BOJIHOBOM M  3HEpreTHdyeckod  aucnepcueid.  Merposornyeckue

xapaktepuctuku MeronoB PCA (mpexen oOHapy)keHHsI, OTHOCHTEIHEHOE

CTaHJAapTHOE  OTKJIOHEHHWE, TIyOMHa  oTOopa  aHaJUTHYECKOMH

nH(popMaInm, JJIOKaJIbHOCTh 110 TOBEPXHOCTH).

10 PentrenoBckas cnekrpockonus. KauecTBeHHBIN M KOJTHYECTBEHHBIN Kauecrennsiit PCA. OcobenHoctr Koncmexr, [1-12]
PCA. IloctanoBka 3amaun. OT0Op 1 MOArOTOBKA MPOOBI. ['oMoreHn3arust MIPUTOTOBJICHNS 00PA3LI0B CPAaBHEHUS IS HOATOTOBKA K
po0Osl 1yt POA (pacTBOpeHure, MpecCOBaHKUE MOPOIIKOB, CIUTABIIEHNUE). P®A u PCMA. Bri6op onTUMabHBIX nabopaTopHOMy

3aHATHIO,

IMoaroroska npo6s1 st PCMA (1umdoBKa 1 NONMpPOBKa MOBEPXHOCTH,

ycnosuii nposeneHust PCA.




obecrieueHne MEKTPOIPOBOAHOCTH M TEIUIONPOBOIHOCTH TIPOOHI).
Kauecteennsiii PCA. OcoOCHHOCTH MPUTOTOBIICHUS 00pa3I0B
cpaBHenus it POA u PCMA. Beibop onTUMallbHBIX YCIOBHI
npoBenenus PCA. KommdecTBeHHbI# aHamm3. MeTo1 rpaynpOBOYHOTO
rpa¢uka B POA. Metox BHemHero cragaapra B PCMA. Merton

cobecenoBanue
0 BOIPOCaM,
BBINIOJIHEHUE
Kelic-3aganus,
TECT, pelIeHne

(byHnaMeHTanbHBIX Qr3ndeckux napamerpoB. POA ¢ MoJIHBIM BHEIIHUM CHTYalIHOHHBIX
OTpa’keHHEM. PacnipeiennTenbHbIi aHAIU3 TETEPOreHHBIX CTPYKTYP 3a1a4q
meronoM PCMA.

11 DJIEKTPOHHASI CHEKTPOCKONHS U 01M3KHUe K Heil MeToabl. [lorsarue MeTpomnorudeckie XapaKTepUCTHKH METOI0B Koncrekr, [1-12]
AIEKTPOHHOTO criekTpa. Kiraccupukanus METOI0B IEKTPOHHOMI 3JIEKTPOHHON CHEKTPOCKOIUHU. HIOATOTOBKA K
cnekrpockonuu. OCOOEHHOCTH aHAIIU3a TOBEPXHOCTH TBEPAOTO TeNa. nabopaTopHOMy
CxeMa 3JIEKTPOHHOTO CHEKTpoMeTpa. TeXHHKa MOTY4eHUs BBICOKOTO SAHATHIO,
BakyyMa. MICTOYHMKH U3ITy4deHus (PEHTT€HOBCKas TpyOKa, 31eKTpOHHAs cobecetoranye
ITyIIKa, CHHXPOTPOHHOE U3IydeHue). XapaKTepUCTUKU 110 BOTpOCaMm,

KOHTPOJIbHBIC
JHEproaHaau3aTopoB. Jlerekropsl usnydeHus. CrocoObl OUUCTKH
MOBEPXHOCTH MPOO B BakyyMe. MeTpOJIOTHUECKHe XapaKTePUCTHKH pabotel,  Tecr,
METOJIOB AJICKTPOHHOM CIIEKTPOCKOIHH. pettietiie sanat

12 DJIEKTPOHHAS CIIEKTPOCKONNSA M 0JIM3KHe K Hell MeTObI. Oxxe-anexTponHas cnekrpockonus (0O9C). Koncrexr, [1-12]
PentrenoBckas ¢poro3nekrponHas crekrpockonus (POIC). DoTorddexT. TpuHIHUIIBI U 0671aCTh MCHOIbL30BAHMSL. HOATOTOBKA K
VYpaBHeHue DiHIITEeITHA. DHEPTrUn CBsI3U (POTOANIEKTPOHOB. PadoTta 71abopaTopHOMY
BbIX0J1a 3JeKkTpoHa. KauecTBeHHBIN aHamm3. CIIEKTPhI OCTOBHBIX YPOBHEH 3aHATHIO,

B PODC. ToHkas cTpyKTypa peHTIeHOBCKHX (DOTOIIEKTPOHHBIX JIMHHH. cobecenoBanne
Xummueckue casuru B POOC. Da30BbIii aHATH3 TOBEPXHOCTH HA OCHOBE 10 BOIIPOCAaM,
XMMHYECKHX CBUTOB CIIEKTPAIbHBIX JIUHUHN. Koln4ecTBEHHBII aHaIN3. KOHTPOJIbHBIC
Ceuenne Qotononnzanuu. CpenHss AIrHA cBOOOJHOTO Ipobera paboThl,  TecT,
anektpoHa. [Tocnoiusiii aHanmu3. POIC ¢ yrnossiM paspemenuem. POIC pelenne 3amaq

¢ BO30Y>KICHHEM CHHXPOTPOHHBIM H3TYYCHUEM.

Oxxe-anextponHas crnekrpockonus (ODC). IpuHimmne! u 061acTb

HCIONb30BaHUsL.

13 MeToabl MOJIEKYJISIPHOM CIIEKTPOCKOIUM. Onpenenenue 4uciia KOMIOHEHTOB. Koncnexkr, [1-12]
AHajauTH4YecKasi a0cOpOLMOHHASL MOJICKYJISIPHAS CHEKTPOCKOIHSA Hcnonb3oBaHue KOOpAUHAT MOJTOTOBKA K
(cnexktTpodoromerpusi) B Y® U BUIAUMOIi 00J1aCTH crieKTPa. 3aKOHBI M300€CTHYECKUX TOYCK U TOUCK 71abopaTopHOMY
TIOTJIOIIEHHS YIEKTPOMArHUTHOTO M3TydeHns. OCHOBHOH 3aKOH 9KCTPEMYMOB IIPH aHAJIM3€ CIICKTPAJIbHBIX 3aHATHIO,
NOTJIOLIEHMS, 3aKOH aJANTUBHOCTH ONTHYECKUX IUIOTHOCTEN. [IprunnbI kpuBbIX. [IpocTeiiue TecTsl nis cobecenoBanne
OTKJIOHEHUH OT OCHOBHOT'O 3aKOHA TOIJIOUIEHHUS. Y CIIOBUS PETUCTPaLNH OIIpEeIEIIeHNsI YHCIIa KOMIIOHEHTOB (OJIHO- U 10 BOIIPOCAM,
9JIEKTPOHHBIX CHEKTPOB MOTJIOIEHHS MOJIEKYIL. JIBYXKOMITOHEHTHBIE CUCTEMBI). KOHTPOJIbHEIC

AHann3 MHOTOKOMITOHEHTHBIX CUCTEM. OnpezleneHI/Ie qyuclia
KOMIOHEHTOB. CEJICKTUBHOE ONPEACICHNAE OJHOI0 KOMIIOHEHTA B
MHOTOKOMIIOHEHTHOM cucteme. [Ipon3BonHas abcopOuroHHAS

Omnpenenenune 4nucia KOMIOHEHTOB I10
PaHTy MaTPHIBI ONTHYECKHUX IIOTHOCTEH.
OmnpeneneHHble U IEPEOTIPECICHHBIC
cucteMbl ypaBHeHHH Pupopara. Beidbop

paboTel,  TecT,
peuIeHue 3ajaa4,
BBITIOJTHCHHUEC

10




MOJIEKYJIsIpHast crieKTpockonus. OCHOBHBIE 0COOCHHOCTH MPOU3BOIHBIX
cnekTpoB. OTHOLIIEHUE CUTHAJ: IIIYM B TIPOU3BOJIHBIX CIIEKTpax. MeTobl
TIOJTY4ESHHs IPOU3BOIHBIX CIIEKTPOB: ONTUKO-MEXaHUYECKHUE
(IBYXBOJIHOBOH, MOIYJIALMOHHBIH), 3JIECKTPOHHOE aHAJIOTOBOE
muddepernrpoBanme, ancienHoe auddepenupoanre. Vcnonp3oBanne
MPOU3BOAHBIX CIIEKTPOB I MICHTH(HUKAMN, CTPYKTYPHOT'O aHaJIN3a,
aHaJIM3a MHOTOKOMITIOHEHTHBIX CHCTEM U CEJICKTUBHOTO OIPECIICHUS
OJHOT'0 KOMIIOHEHTa B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.

AHAIUTUYECKUX JUTUH BOJIH. Onpesenenue
KOA((PHUIIMECHTOB TOTJIONICHUS.
CeeKTHBHOE OTIPENIeICHNE OTHOTO
KOMITIOHEHTAa B MHOTOKOMIIOHEHTHOM
cucteme. MeToIpl, HE YUUTHIBAIOIIUE
TOTJIOLEHUE TOCTOPOHHUX KOMIIOHEHTOB.
MeTtobl IpeAnonaraouie JMHEHHYO
3aBUCUMOCTD IOIJIOIIEHUS IOCTOPOHHUX
KOMITOHEHTOB OT JUIMHBI BOJIHBL. MeToapbl,
YUYUTBIBAIOUIME HEJTMHEHHBIN XapakTep
MIOTJIONICHHSI TOCTOPOHHUX KOMIIOHEHTOB
OT JJTMHEI BOJHBL. MeToIbI, TpeOyromue
NIPEABAPUTEIILHOTO BBIJICICHHUS
MIOCTOPOHHUX KOMIIOHEHTOB.

Kelc-3agaHus

14

MeToabl MOJIEKYJISIPHOH CIIEKTPOCKOMUH.

JIroMuHeCHeHTHBIN aHAIu3. Teopus MOJIEKYJIIPHOU JTIOMUHECLECHIIMY.
Bo30ysxnenne monekyi. JlezakTuBarys Bo30yKICHHBIX MOJIEKYJI.
®nyopecneniys u Gochopecrennust. KBaHTOBEIN BBIX0O (IIyopecieHINT
u pocdopecuenunn. 3ameyieHnas ¢iayopecueHys. IHTEeHCHBHOCTh
JIIOMHHECIIEHIINU ¥ 3aBUCUMOCTH €€ OT KOHIIEHTPAIUH JIIOMUHO(popa.
CraTtuyeckoe U JUHAMHYECKOe TyIIeHHe TIoMUHecueHun. [1yTtu
JIe3aKTUBALMH BO30YK/IEHHBIX MOJIEKYJI IPH JMHAMHYECKOM TYILICHUH.
Okcurmiekcsl. CeHCHOMITN3NPOBAHHAS JIFOMUHECIICHIIUSL.
KonueHnTpanuonHoe TymeHue. OxcuMmepsl. JIFOMHHECIIEHIUS U
MOJIEKYJISIpHAs CTPYKTypa. JIFOMHHECIIeHIINS OPTaHMYECKUX BEIIECTB U
KOMIIIEKCOB METAJUIOB C HEOPTaHMYECKUMH U OpPraHMYECKUMHU
nmura"aaMu. PexkoMOMHAMOHHAS IIOMHHECIIEHIINS KPUCTAIIOPOCHOPOB.
30HHas cxeMa peKOMOMHAIIMOHHOTO cBedeHHst. OCOOEHHOCTH
JIFOMUHECHEHITUH KpucTauopocGopos. JIIOMUHECIICHTHBIN aHATN3
OpraHMYecKuX BeuecTB. MeTo1 CeleKTHBHOTO BO30YKIIEHHUS CIIEKTPOB
¢dnyopecueniu u pochopecueHimunu. [IpumeneHue
CCHCHUOWIN3UPOBAHHOM JTIIOMUHECIICHIIUH TIPH aHAJIN3€e CMECeH.
dnyopumerpudeckue crocoObl aHali3a CMecei, OCHOBaHHBIE Ha
MIpeaBapUTENTFHON XUMHUEcKoi 00paboTke. KocBeHHBIE MeTOIBI aHATTH3A
cMecel. JIIOMUHECHEHTHBIN aHaJIn3 HEOPraHMYECKUX BEIECTB.
Baxxnelinue JIOMUHECLIEHTHBIE OPraHUYeCKUeE peareHThl. Mcnosnb30Banue
JIIOMHHeCHeHIH KpHucTamiodocdopo. KocBeHHbIE METO/IBI aHANN3A.
HuskoremneparypHas momunecteHys. [IpousBoanas ¢iayopecuenTHas
cnexTpoMeTrpus. OiayopecueHTHAS CHEKTPOMETPHS C CHHXPOHHBIM
B030yx1eHreM. PochopumMeTpusi ¢ BpeMEHHBIM pa3penICHHEM.
@Da304yBCTBHUTEIILHBIA METOJI pETUCTPALIMH (PJIyOpPECLICHIINH.

JIroMMHECIICHTHBIN aHaJIN3 HEOPraHUUECKUX
BelleCTB. BaskHel11e JIOMUHECCHTHBIE
OpraHuyeckue peareHTsl. Vcnonap3oBaHue
JFOMUHECHCHIMH KpucTamiohochopos.
KocBeHHbIE METOBI aHAIH3A.
HuskoTteMneparypHas TFOMHUHECLEHIUS.
[IpousBonHas ¢uryopecueHTHAs
cnekTpoMeTpusi. dnyopecueHTHas
CIEKTPOMETPUS C CHHXPOHHBIM
B030yxneHneM. ®ocdopumerpus ¢
BPEMEHHBIM Pa3pEIICHHEM.
Da304yBCTBUTEIILHBII METO/ PETUCTPALIUU
(hiryopecueHIIH.

Komncmexkr,
IIOAr0OTOBKA K
11ab0paToOpHOMY
3aHATHIO,
cobecenoBaHue
IO BOTIPOCaM,
KOHTPOJIbHEIC
paboThI,  Tecr,
pelenre  3ajad,
BBIIIOJIHEHUE
Kelc-3aganus

[1-12]
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15 MeToabl MoJieRy/IsIpHOI cnekTpockonuu. Undpakpacuas IIpumenenne UK-cnekrpockonuu B Koncrnekr, [1-12]
CHEKTpogoTOMeTpHSI. KaueCTBEHHOM aHAJIU3€ JIEKAPCTBEHHBIX HOJrOTOBKA K
WndpaxpacHas cieKTpoOoTOMETPHS, €€ TEOPETHIECKHE U METOJMIECKIE CPEJICTB. nabopaTopHOMY
OCHOBBI. CKeJeTHBIE B XapaKTepUCTHIeCKre KojieOaH s B aHATTN3E 3aHATHIO,

OpraHMYeCKUX BEIIECTB. YIIydIlIeHNEe aHATMTHIECKIX XapaKTePUCTHK 3a cobecenoBaHue

cuer Pypbe-npeodpazoBanys. Y CIOBHs TEXHUUECKOH peanu3anun Dypoe- TI0 BOIIpOCaM,

CHEKTPOMETPUH, 00IACTH TPUMECHEHHS. KOHTPOJIbHBIC
paboTBI,  TecT,
pelueHue 3a1a4

16 MeToabl MOJIEKYJISIPHOM CTIEKTPOCKOMHUH. [Ipumenerne KP B anamm3e JeKapCTBEHHBIX Koncmexr, [1-12]
Crektpockormus komouHamonHoro paccestaust (KP). Paccesnue CpeNCTB, GHOTOTHYECKUX 0OBEKTOB. MOJIrOTOBKA K
n3ny4deHus. CTOKCOBBI M aHTHUCTOKCOBBI TMHUHU. CpaBHEHHE nabopaTopHOMy
METPOJIOTHUECKUX XapaKTEPUCTUK METOa IIPH ABYX CIIOco0ax 3aHATHIO,

BO30Y’K/I€HHS CIIEKTPOB (JIAMIIOBOE, JIa3epHOE). [IprMeph! HCIOIb30BaHMS. cobecenoBaHue
TI0 BOIIpOCaM,
KOHTPOJIbHBIC
paboThI,  Tecr,
pelieHre  3ajad,
BBITIOJTHEHHE
Kelic-3agaHus

17 MeToabl MOJIEKYJISIPHO# CIEKTPOCKOMUH. [Ipumenenne na3epoB B aHATUTHYECKON Koncnekr, [1-12]
JlazepHas cnekTpockonus. [[pumeHeHne na3epoB B aHAIUTUYECKON xumun. [Ipumeps! ananusa metogom AU- TOAroToBKa K
XuMHuH. Jlazepbl KaKk HCTOYHNKH BO30YKICHHUS, UX IPEHMYIIECTBA MePe]T CIIEKTPOCKOTINH PEATBHBIX 00BEKTOB. n1abopatopHoMy
TPaJIMIHOHHBIMM HCTOYHKKAMH. JIazepHblit mpo6ooT6op. MeTo bl SaHATHIO,

Na3epHOl ATOMHO-MOHM3AIMOHHO (AH) CTIEKTPOCKONHH, PE30HAHCHAS 1 cobeceoBaHue
cTyneH4aTas ()OTOMOHH3ALMS aTOMOB M MoJieKyll. [Ipumepsl ananuza 10 BOIIpOCan,
peasnbHBIX 00beKTOB. [IpenmyIiecTBa 1 HEJOCTATKH aTOMHO- KOHTPOJILHBIC
MOHHM3aLMOHHO criekTpockonuy. JlazepHas BHyTpHPE30HATOPHAS paboTsl,  Tecr,
cnexktpockonus. [Ipunnun metona. [IpeumyniecTBa u HEAOCTATKU Kak BHVHOHHSHHG
aHAINTHYECKOTO MeTo1a. MeToJ1 1a3epHON TePMOIMH30BOM KeHc-3aatHi
cnexkrpomeTpui. OCHOBBI TEOPUH U METOAOJIOTMH 3KCIIEPUMEHTA.

Jlazeps! B ONTHKO-aKyCTHUECKOM aHaii3e. TeopeTHueckre OCHOBHI U

0011acTh NPUMEHEHUS] METO/1a.

18 MeTtoabl Mace-ceKTPaJIbHOI0 aHaJmM3a. [IpuHinun meroxa. CTpyKTypHast MacC-CHEKTPOMETPHUS Koncrekr, [1-12]
Kiaccudukariys METO/IOB 110 THIIAM HUCTOYHHKOB IOJYyYEeHUS] HOHOB (uaeHTH(UKAIMSA OPraHUYECKUX BELIECTB). IOATOTOBKA K
(9J1eKTPOHHBIH yap, XMMUUEcKass HOHH3ALHS, DIIEKTPOPACIBUINTEbHAs dparMeHTaIMs MOJIEKYI B OPraHHIECKOi 71a00paTopHOMY
MOHM3aLNs, UCKPOBasi MAacC-CIIEKTPOMETPHSI, MacC-CIEKTPOMETPHS MacC-CIIEKTPOMETPHH (AMCCOLHALIS, 3aHATHIO,

TIICIOIIETO pa3psja, Ja3epHasi Macc-CIIEKTPOMETPHSI, Macc-CIIEKTPOMETPHS HeperpymmupoBKa). [[PHeMBI OBbIIEHHs cobeceioBanue
BTOPUYHBIX HOHOB). THIBI Macc-aHAM3aTOPOB (CTATHYECKHE, BBIXO/Ia MOJIEKYJIAPHOrO HOHa. M30TOTHbIe TI0 BOIIpOCaM,
JMHAMHUYECKHUE, BPEMSIITPOJIETHBIC) U OCHOBHBIC TIPHHIUIIBI X PaOOTBHI. KOHTPOJIbHBIE
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Macc-cneKTpoMeTpusi HU3KOTo U BEICOKOTO paspereHus. CTpyKTypHas
Macc-CIeKTpoMeTpHst (MACHTH(UKAINS OPraHUYECKUX BEIIECTB).
®parMeHTaMA MOJIEKYJI B OPraHMYeCKON MacC-CHeKTPOMETPUH
(muccounanys, neperpynupoBka). [IprueMsl OBBINICHHS BRIXOAA
MOJIEKYJISIPHOTO HOHA. V30TONHBIE COOTHOLIEHHsI. MEeTO U30TOITHOTO
pas30aBicHHUSI.

COOTHOIIEHHsI. MeTOoJ1 H30TOITHOTO
pas0aBieHusI.

paboThI, TecT,
BBINIOJIHEHUE
Kelc-3agaHus

19 SnepHo-pusnyeckue METO/bI. Knaccudukanus METOJIOB. 2 2 [IpuMeHeHMEe aKTUBALIMOHHOIO aHAINM3A. 2 Koncnexr, [1-12]
AKTHUBAallUOHHBIM aHanu3. VHCTpyMEHTaNbHBIMN M PagUOXUMHUYECKUN HOJTOTOBKA K
BapuaHThl. Knaccudukanust MeTo10B 1o crioco0y aktuBanuu. HeltponHo- 1abopaTopHOMY
AKTHBAI[MOHHBLINM aHamu3. |aMMa-akTHMBAaIllMOHHBIA aHaiau3. AKTHBAaIUs 3aHATHIO,
3apsHKEHHBIMU YacTUIIAMHU. Amnmaparypa ULt HPOBEICHUS cobeceoBaHue
aKTHBAIlMOHHOTO aHanu3a. [IpuMeHeHne akTHBAIMOHHOTO aHaIH3a. 0 BOIIPOCaM,
I'amma-pe3onancHast (MeccOay3poBckast) criektpockonus. [IpuHInmsI, KOHTPOJIbHBIE
ammaparypa, npuMeHeHne. MeTo n30TOITHOTo pa30aBieHus. paboTEL, TecT,

BBIIIOJITHCHHUC
Kelic-3a1aHus
Htoro 38 38 50
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6. O0pa3oBaTebHbIE TEXHOJIOTHHI

TpaauunoHHbIe JIEKUMH U NPAKTHYeCKHe (CeMHUHAPCKHE) 3aHATUSl C HCIOJBb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJOTHWH. JIEKIMH ¢ MCHOJIb30BaHUEM MYJIbTHUMEIUNHBIX
npe3eHTalMi, JeKuuu-Oecenpl, JEKUUU-AUATIOTH, ABPUCTUYECKUE  JIKIUH,  JICKIHH-
BU3YyalIM3al[ii, NPAKTUYECKUE 3aHSATHS, CaMOCTOsITeNbHAas paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-quajaor — coJep)kaHue MOJaeTCs Yepe3 CEpUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XO€ JIEKLHUU.

IIpe3deHTanum Ha OCHOBE COBPEMEHHBIX MYJIBTUMEAUMHBIX CPEACTB -  CaMbIid
3 GeKTUBHBIA CHOCOO TOHECEHUS BaKHOM WHGOPMAIMU TMPU MYOIHYHBIX BBICTYIUICHHSX.
Crnaiia-ipe3eHTalli € HUCIHOJB30BAHUEM MYJIbTUMEIUHHOTO O0O0OpYAOBaHUS IO3BOJSIOT
3¢ (PeKTUBHO M HAINISIHO NPEACTaBUTH COJEpKAHUE H3y4yaeMOro maTepuana, BBIICIUTh U
MPOUJLTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECeT MOYYUTEIbHYI0 HH(pOpMAIIMIO, MOKa3aTh ee
KJIIOUYEBBIE COJIEp)KATEIbHbIE MYHKTHI. VCnoab30BaHME MHTEPAKTUBHBIX AJIEMEHTOB IO3BOJISET
YCUIUTH 3(PGEKTUBHOCTD MyOIHMYHBIX BBICTYIUICHHUH, SBISIOMINXCSA YaCThIO MPO(ECCHOHATBHOM
JIESITEJIBHOCTH MPENOo1aBaTeNs.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTH BeO-KOH(EPEHIIUH, IPOBEICHIE OHJIAHH-BCTPEY WIIH
npe3eHTanmii 4yepe3 MHTepHET B pexuMe peanbHOro BpeMeHH. Kakaplii U3 y4yaCTHHKOB
HAXOJHUTCS Y CBOEro KOMIIbIOTEpa (CpeAcTBa CBSI3M), a CBA3h MEXKIY HUMHU MOIJICPKUBACTCS
yepe3 MHTEpHET MOCPEeNICTBOM 3arpy:KaeMoro MpuioXKEeHUs, YCTAHOBJICHHOIO Ha KOMIIbIOTEpE
Ka)X0r0 ydactauka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BugecokoHdpepenicss3zu (BKC) — »srto TexHomorus
MHTEPAaKTUBHOI'O B3aMMOJEICTBHS IBYX U 0oJjiee YHaCTHUKOB 00pa30oBaTEeIbHOIO Ipolecca s
oOMeHa nHpopMalueil B pealbHOM peXUME BPEMEHHU.

Hcnonp3yloTcsi ~ MHTEpPAKTUBHBIE ~ METOAbI  OOYyYEHHs:  CHTyallMOHHbIE  3aJayd,
UCCIIEIOBATEIbCKUA MeTOol OOydeHHUs, NEeJNOBble WUIphbl, MOArOTOBKAa M MyOnMuyHas 3alluTa
pedeparos.

TexHoJIOTUSl 3JIeKTPOHHOr0 O00y4YeHHs1 (peamu3yercss MNpHU TOMOIIM 3JIEKTPOHHOM
uH(popMalmoHHO-00pa3oBarensHOM cpeanl (QNMOC) COI'Y npu ucnons3zoBanuu pecypcos IbC,
IPY IPOBEIEHNH aBTOMAaTU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonp3ytorcss  OauIbHO-pEUTHMHIOBas CHCTEMa OLIEHKM 3HAHWH, TEXHOJOTHMH C

NPUMEHEHHEM JTUCTAaHIIMOHHOTO 00y4deHus Ha rutatdopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bece Buapl yueOHON pabOThI MOTYT MPOBOIUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKATHHBIX
HOPMAaTHBHBIX aKTOB.

- B memsx peanmmsanuM WMHIMBHIYAIBHOTO TOAXOAa K OOYYEHUIO CTYICHTOB,
OCYIIECTBIISIIOIIMX ~ YYEOHBIH MpOIECC 1O WHAMBUIYaIbHOW TpPaeKTOPUM B  paMKax
WHIMBHIyaIbHOTO paboyero IJiaHa, M3y4eHHE NaHHOW IMCIMIUIMHBI MOXET OCYLIECTBIISATHCS
4yepe3 HMHIMBHIyalbHbIC KOHCYJbTAI[MHM IPENoJaBaTelii OYHO, B Yachl KOHCYJbTALUH, IO
SJICKTPOHHON TI0YTE, & TAaKKEe C HCIOJIb30BaHUEM Cisco Webex Meetings, mmatdopmsr
JMCTAaHIMOHHOTO 00y4eHnus: Moodle, muunbiii kabuneT crynenta Ha noptaie COI'Y, apyrux
anemenToB DUOC COI'Y.

7. Y4eOHO-MeToaMUYeCKOe 0O0ecneyeHue CaMOCTOATEIbHOIH padoThl


http://lms.nosu.ru/

CamocrosiTenpHas padoTa 00y4YaroImMUXCs SIBISICTCS OJHUM M3 BUJIOB YUCOHBIX 3aHSITHH.
CamocTosTenpHas paboTa MPOBOIUTCS C IEIBIO:
® CUCTEMATH3allMd U 3aKPEIJICHUS MOJIYYECHHBIX TEOPETUYECKUX 3HAHMM M MPAKTUYECKUX
yMEHU 00yJaronuxcs CTyICHTOB;
® yIIIyOJICHHS M PACIIUPEHUS TEOPETUUECKUX 3HAHUM;
e GopmupoBaHUS yMEHHUW HUCIHOJIB30BaTh HOPMATHUBHYIO, TIPABOBYID, CIPABOYHYIO
JIOKYMEHTAIMIO U CTICLIMATIBHYIO JIUTEPATYPY;
e bopMmHupoBaHUS CAMOCTOATEIHHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeain3alliuu;
® Pa3BUTHUSA UCCIICIOBATEIILCKUX YMEHUH.
CamocrosiTenpHass padoTa OO0y4arOMIMXCs OCYIIECTBISICTCS HA TMPOTSHKCHUH H3YUYCHUS
BCEH IWCIMIUIMHBI B COOTBETCTBHM C YTBEPXKICHHOW B Yy4eOHOM ILIaHE TPYIOEMKOCTBHIO U
COCTOMT H3:
e paboOThl CTYJIEHTOB C JIEKIIMOHHBIMM MaTepHallaMd, MOMCKa M aHalu3a JHUTEepaTypbl U
JICKTPOHHBIX HCTOYHUKOB WH(POPMAITUH TI0 33JJAHHOU TEME;
® BBINOJHEHUS 3aIaHUH JIJIS cCaMOCTOsATeIbHOM padoTel B DUOC COI'Y;
® M3y4EHUs] TEOPETUUYECKOTO, IPAaBOBOTO U CTATUCTUYECKOIO Marepuaia JJis MOArOTOBKH K
JTa00PTOPHBIM 3aHITHAM;
® OJIFOTOBKH K SK3aMEHY.
Tembl u QopMbl BHEAYAMTOPHOH CaMOCTOSITENBHONH paboOThl, €€ TPYAOEMKOCTh
cojiepkarcs B pasjaene S5, taou. 5.1.

Memooduueckue ykazanus no opeaHu3ayuu camocmosmeibHoOU pabomul cmyoeHmos

Buvinonnenue mecmosgvix 3adanuiu. llepen HadanoM BBITIOJTHEHUS TECTOB CIEIYyeT
BHUMATEIBHO H3yYUTh TEOPETHYECKH MaTephall, MpOopemiaTh 3aJa4d 10 JaHHOW TeMme |
OTBETHTH Ha BOIPOCHI, IMCIOIINECS B YICOHUKE. BBIMOIHSS TECTHI, CIEIYeT UMETh B BUIY, UTO
OHH OBIBAIOT CJIETYIONINX THITOB!

1. BeiOop mpaBUIBLHOTO OTBETA M3 YHCIA MPEATIOKEHHBIX. B 3THX Tectax HE00X0auMO
BBIOpaTh OJIMH MPaBUIBHBINA OTBET U3 YHCIIA TIPEIOKEHHBIX.

2. MHoxecTBeHHBII BbIOOp (0e3 MeTku). HeoOxomumo BBIOpaTh Bce NpaBUIIbHBIC
OTBETHI U3 YHCTIa MPEJIOKEHHBIX.

3. Tectpl camueHns. B 9THX TecTax K psay BOMPOCOB HYXKHO TMOAOOpATh MPABHUIIHHBIHN
OTBET M3 YMCIIa TPEIIOKCHHBIX.

4. Tectpl panHxupoBKU. B 3TOM ciiyyae He0OXOIHMMO pacHoOJIOKUTh OTBETHl B
NPaBUIIHLHOM TTOPSIIKE.

5. 3akphIThIe TECTHI. 3/16Ch BApUAHTHI OTBETA HE MPEJIaraloTcs, CBOM OTBET HEOOXOAMMO
BIIMCATh B TIOJIE OTBETA.

Iloocomoska Hayunozo Ooknada ¢ MyIbmumMeoutiHou npesenmayueri. Jlokmag —
nuchMeHHas pabota o0bemoM 10-18 meuaTHBIX CTpaHUII, BHITIOTHSEMAsl CTYyJEHTOM B TEUEHUE
JUIUTENILHOTO Cpoka (okoso Mecsa). Jloknaa — KpaTkoe TOUHOE M3JI0KEHUE CYHTHOCTH KaKoro-
m100 BOMpOCa, TEMBI Ha OCHOBE HECKOJBKHX TEPBOMCTOYHHMKOB. J[OKIaa JOIDKEH COmepKaTh
OCHOBHBIE (DaKTHYECKHE CBEIEHHs W BBIBOJBI IO paccMaTpuBaeMoMy Borpocy. I[lomumo
pedepupoBaHusl TPOYUTAHHOM JHUTEpaTypbl, OT CTyAEHTa TpedyeTcss apryMeHTHpPOBaHHOE
U3JI0’KEHUE COOCTBEHHBIX MBICIIEH MO paccCMaTpuBaeMOMY BOIIPOCY.
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Iloocomoska pegepama. Pedepar - KpaTkoe H3I0KEHHE NPEICTABICHHOW TEMBI B
NUCHbMEHHOM BHJI€ WM B (JOpME MyOJUYHOTO JOKJIa/a Ha OCHOBE CAMOCTOSITEIILHOTO U3Y4EHUS
auTeparypsl o Teme. Pedepar momoraer BeIpabOTaTh HABBIKM M MPHUEMBI CAMOCTOSTEILHOTO
HAYyYHOTO TIOMCKa, TPAMOTHOTO M JIOTHYECKOTO W3JIOKEHUS M30paHHON mpoOieMbl U
CHOCOOCTBYET MPUOOILICHUIO CTYAEHTOB K HAy4YHOH AesrenbHOCTH. [lomumo pedepupoBanus
IPOYNUTAHHOM JMTEpaTypbl, OT CTyJIeHTa TpeOyeTcsi apryMEeHTHPOBAHHOE W3JIOKEHUE
COOCTBEHHBIX MBICIIEH 110 paccMaTpPUBAaEMOMY BOIIPOCY.

[TocnenoBarenbHOCTh PabOTHI:

1. Bei0op tembl uccrnenoBanus. Tema pedepara BbIOMpaeTcst CTyICHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wucciaenoBaHus. BritouaeT cocTaBieHHE KaJeHIApPHOIO ILIaHa
HAy4YHOTO HCCJEIOBaHMA W IUlaHA TpeanonaraemMoro pedeparta. Kanennmapueii mian
UCCJIEIOBaHMSI BKJIIOYAET CIIEAYIOIIME 3JIEMEHTHI: BbIOOP U (opmynupoBaHHE MPOOIEMBI,
pa3paboTKa I1aHa UCCIIeA0BAaHUS U

3. [TpenBaputensHOro IaHa pedepara; cOop U M3ydeHHE UCXOJHOIO MaTepuala,
IIOUCK JINTEpaTypbl; aHaiIM3 COOpPaHHOro MaTepualla, TeopeThdeckas pa3paboTKa MpoOJIeMbI;
cOOOLIeHHE O MpelBapUTEIbHBIX PE3yJbTaTax MWCCIEIOBaHUs; JUTEepaTypHoe odopMieHue
MCCJIEI0BATENLCKOM MPoOIIeMbl; 00Cy X IeHHE pabOThl (HA CEMUHAPE U T. 11.).

4. [Touck u wn3ydeHue nuteparypbl. Jas BbIABIEHUS HEOOXOAUMOW JIUTEPATYPhI
cleyeT oOpaTUThCs B OMOIMOTEKY WM K mpenogaBareno. [loqodpannyto muTepaTypy ciemayer
3auxcupoBars corinacHo 'OCT mo 6ubnuorpaduyeckoMy ONMUCAHUIO TPOU3BEACHUI NEUaTH.
Jns pa3paboTku pedepata moctaTouHo u3ydeHue 4-5 BaKHEHIIMX cTated mo u30paHHON
npobneme. Ilpu wu3ydeHuu mMTeparypsl HEOOXOAMMO BBIOMpATh MaTepHal, HE TOJBKO
HOJTBEP K IAIOIIMN O3ULIMIO aBTOpa pedepara, HO U MaTepHal s MOJIEMHUKH.

S. Ob6pabotka marepuana. IIpu 06paboTke MOIYy4EeHHOr0 MaTepHasa aBTop JOJKEH:
CHCTEMaTU3UPOBATh €ro IO pasjiesiaM; BbIIBUHYTh U 00OCHOBaTh CBOU THIIOTE3BI; OMPEAETUTH
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS [0 paccCMaTpuBaeMoil mpodiemMe; yTOUHUTh 00BEM U COepKaHHUE
MOHATUM, KOTOPBIMU NPUXOJIUTCS ONEPUPOBaTh NpPU pa3pabOTKe TeMbl, cHOPMYIHPOBATH
ONpeseNieHuss M OCHOBHBIE BBIBOJBI, XapaKTEpU3YIOLIUE pE3yJIbTaThl HCCIEI0BAHUS;
OKOHYATEJIbHO YTOUYHUTH CTPYKTYpPY pedepara.

6. Odopmiienne pedepara. Ilpu odopmienun pedepara pexoMeHIyeTCs
IIPUJIEPKUBATHCA cleAyromux npasui: ClieqyeT nucaTh JMIIb TO, YEM aBTOP XOYET BBIPA3UTh
CYIIHOCTh INpo0JsieMBbl, ee JOruky; Ilucatk cTporo mocineaoBaTenbHO, JOIMYHO, J0Ka3aTeNbHO
(o cxeme: Te3uc — obocHOBaHUE — BbIBOA); [Iucare sipko, 0Opa3zHo, )KUBO, HE TOJIBKO BCKPHIBas
UCTUHY, HO U OTpa)kasi CBOIO MO3MIIMIO, MPOMAraHAupys IMOIy4deHHblEe pe3yibTarbl; Ilucath
OCMBICJIICHHO, COOJNIoJasi TMpaBuja TpaMMaTUKH, HE 3JI0yNoTpedsss HayKooOpa3HbIMU
BBIPAXKCHUSIMH.

Pedepar BrImonHsSIETCS B COOTBETCTBUM C TPeOOBAaHUSIMU CTaHAApPTOB, pa3pabOTaHHBIX
JUIs JTaHHOTO BHJA JOKyMeHTOB. PaGoTa momkHa OBbITH BBIIONHEHa Ha Oenoit Oymare
crangaptHoro jucrta A4. TekcT noMKeH ObITh OTIEYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTh cieayrommm TpeOOBaHUSAM: MapaMeTphl OJIeH CTpaHHIL
JOJKHBI OBITH B Mpejenax: BepxHee u HIKHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mpudt — Times New Roman , pazmep mpudra — 14, MeXCTpOUHBII UHTEpBAJl — MMOJTYTOPHBIM.
Jlenta mpuHTepa — TOJbKO 4€pHOro npera. Hymepanus ctpanun B pedepare I0KHA OBITh
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CKBO3HOM, HAUMHAs C TPEThel cTpanmibl. HoMep mpocraBisercs apaOckumu 1udpamMu BBEpXyY
KQ)KJIOM CTpaHMIIbI CIIPaBa.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduuecknii CHMCOK COCTaBISETCS HAa OCHOBE HMCTOYHHMKOB, KOTOpBIC OBUIH
IPOCMOTPEHBl U W3YYEHBI CTYJEHTOM IpU HamucaHuu pedepara. JJaHHBINA CHHCOK OTpakaeT
CaMOCTOSITENIbHYI0 TBOPYECKYI0 pabOTy CTyAEHTa, YTO MO3BOJIIET CYAMTb O CTEHNEHU €ro
MOJATOTOBKM M YINIyOJieHMHu B BBIOpaHHYIO TeMaTukKy. Bcs ucnonbp3oBaHHas uTepaTrypa
pa3Melaercsa B CIEAYIOIIEM MOPSAAKE: 3aKOHOAATENIbHBIE aKThl, IOCTAHOBJICHUSI, HOPMATUBHBIC
JIOKYMEHTBI; BCs yueOHas IuTeparypa B aln(aBUTHOM MOPSIKE, 3aTEM CPEICTBA MEPUOIUIECKON
neyaTy B aln(aBUTHOM MOPS/IKE; HCTOYHUKH U3 ceTu MHTepHeT.

Memoouueckue pexkomenoayuu no  CO30AHUIO  MYTbMUMEOUUHOU  Npe3eHMAayuu.
CtpykTypa ¥ coOJEp)KaHUE NpPE3EHTAUd — 3TO JIMYHOE TBOpYECTBO aBTopa. [lomesHo
UCTIOJIB30BaTh MAOIOHBI OQPOPMIICHHS [Tl IOJTOTOBKY KOMITBIOTEPHOM MPE3CHTAINH.

Crnaiigpl xKenaTellbHO HE MeperpyXkaThb TEKCTOM, JIydllle Pa3MECTUTh KOPOTKUE TE3UCHI.
Ha cnaiinax HE0oOXOOUMO €MOHCTPUPOBATH HEOOMNbINHE (parMEeHTHl TEKCTa JTOCTYIHBIC IS
YTeHUs Ha pacctosiHuu; 2-3 dotorpaduu miam pucyHka. Haubonee BakHBIN MaTepual Jydlie
BBIJICIIUTb.

Tabnuuel ¢ nUGPOBEIMU TaHHBIMU IJI0X0 BOCHPUHUMAIOTCS CO CIIAI/IOB, B 3TOM Cllydae
U(pPOBON MaTepHal, Mo BO3MOKHOCTH, JTy4Ille MPEJICTABUTH B BU/IC TPAQHUKOB U AUATPAMM.

He cnenyer uznuiHe yBieKaThCss MyIbTUMEAUHHBIMU 3P dexTamu aHuManuu. OcoOeHHO
HE)KeMaTeNbHbI Takue 3P (PEKTH KaK BBUIET, BpaIllEHUE, BOJIHA, TOOYKBEHHOE TOSBICHUE TEKCTA
u T.a0. OntumanbHas HacTpoiika 3((eKTOB aHMMalMu — TOSABIEHUE, B TMEPBYIO OuYepellb,
3arojIoBKa ciaiiia, a 3aTeM — TeKcTa 1o abd3auam. [Ipu 3ToM ecinm HECKOJIBbKO CIaifioB MMEIOT
OJINHAKOBOE HA3BAaHUE, TO 3ar0JIOBOK CJIAl/Ia TOJKEH IIOCTOSIHHO OCTAaBAThCs HA DKPAHE.

UroObl 00ecreuuTh XOPOIIYID YUTAEMOCTh IPE3EeHTAllMd HEOOXOJUMO 10a00paTh
TEeMHBIH 11BeT ()OHA U cBeTIbIH 1BeT mpHudTa. Henbss Taxke BEIOUPATh GOH, KOTOPBIA COAEPKHUT
AKTUBHBIN PUCYHOK.

XenarenbHO NOATOTOBUTH K Ka)/J0MYy ClIaiily 3aMETKHU 1O JI0KJIaay. 3aTeM pacredaraTh
UX M UCIOJb30BaTh IpH TMOJArOTOBKE WM Ha caMOM Ipe3eHTaluu. MOXHO pacrneudaTaTh
HEKOTOpBIE KITIOUEBBIE CIIAali]Ibl B KAUECTBE Pa3/1aTOYHOI0 MaTepHuaa.

Heo6xoanmMo 00s3aTenbHO cOOMIONATh €AMHBIM CTHIL O(GOpPMIIEHUS MpE3eHTAUuH U
0o0paTUTh BHUMAaHHUE HA CTUITUCTHUECKYIO TPAMOTHOCTb.

Crenyer mpoHyMepoBaTh CIalbl. ITO MO3BOJMUT OBICTPO OoOpamarbcs K KOHKPETHOMY
claiily B ciay4ae HE0OXOIUMOCTH.

Pexomenpanum no coaepKaHuio U CTPYKTYpe CIai 0B MyJIbTUMEINHHON IPE3CHTALNN:

1-#1 cnaiin (TUTYABHBIN), HA (OHE KOTOPOTO CTYJAEHT MpeAcTaBiseT TeMy npoekrta, @O
Y HAyYHOT'O PYKOBOIUTEIIS.

2-1 cimaiin. Bromrodaer B ce0st OOBEKT, MPEJMET U TUITOTE3y UCCIICIOBAHUS.

3-i1 cnaiin. ComepXuT 1elb W 3a1add ucciepoBaHus. Llenp mpoekra nomkHA OBITH
HalMcaHa Ha 9KpaHe KPYMHBIM HIpUPTOM. 31eCh XKe, €CIIH M03BOJISIeT MECTO, MOYKHO HAIKMCATh U
3aauu. 3a1a4u MOTYT OBITH ITPEJICTaBIEHBI M Ha CIEAYIOIIEM claiize.

4-i1 - cnaiin. ComepXUT CTPYKTYpY pabOThl, KOTOPYIO MOXHO MPEIOCTaBUTh, HApUMeEp,
B BUJIE rpauecKuX OJIOKOB CO CTpeIKaMu. A TakKe — IepeuncaeHre MPUMEHSIEMbIX METOA0B U
METO/IMK.
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5-if - cnaiia. IlpencraBisieTcst coaep:kaHue U TEOPETHIECKask 3HAYMMOCTh MpoekTa. CyTh
periaeMoii mpoOIeMbl MOKET OBITh MPEACTABICHA B BUAE CXEM, TAOJUII, AUArpaMM, TpaduKoB,
dororpaduii, hparmeHToB GUIBLMOB H T.M. Ha TEOpETHUYECKYIO 4acTh MPEICTABJICHUS MPOCKTA
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIIAHIOB.

6-i1 - cimaiin. Bo3MoKHOCTH PUMEHEHUS Pe3yNIbTaTOB pabOThI Ha mpakTuke. Ha 3Ty Temy
TaK)Ke JI0JDKHO ObITh HECKOJIBKO CIIaii1oB.

7-ii cnaiin. I'maBHbIE BBIBOJIBI, UTOTH, PE3YJIbTAThl IPOEKTA IEIeCO00Pa3HO MOMECTUTD Ha
oTnenbHOM crnaiiie. [Ipu 3ToM He cienyeT mepeducisTh TO, YTO ObLIO CAENaHO, a JIAKOHUYHO
U3JIOKUTH CYTh 3HAYMMOCTHU IIPOEKTa WM MOJYYEHHBIX Pe3y/IbTaTOB UCCIICIOBAHMUS.

[Tocnennuii ciaiin. B koHel Mpe3eHTalMH >KEJIaTeIbHO IOMECTUTh CIauJ C TEKCTOM
«Cnacubo 3a BHUMaHHE!».

VY4yeOHasi JMTeparypa U METOAMYECKUN MaTepual MO OpraHU3aliu CaMOCTOSTEIhHOM
paboTbl CTYAEHTOB OTpa)X€Hbl B pabouedl mporpamme AUCHUIUIUHBL «COBpEeMEHHBIE
CHEKTPOCKOMMYECKHE METOJbl aHajdu3a» M Ha caiite aucraHiumonHoro oOyuenus COI'Y
mwiomanka cucreMel «MOODLE» o cepuike: http://Ims.nosu.ru/.

8. OneHoYHbIE CPeCTBA I TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH, Py0e:KHOM aTTecTaluu U
NMPOMEKYTOYHOM aTTEeCTAIMM M0 UTOraM OCBOEHUS JUCIUIJIMHBI

8.1. Ouenoynble cpeACTBa VISl NPOBEAEHHS TEKYLIEro KOHTPOJIS yCIeBaeMOCTH

HasnaueHune OLEHOYHBIX CPEJICTB TEKYIIETO KOHTPOJS - BBISBUTH CHOPMHUPOBAHHOCTH
koMmnerennuit [1K-2, [TK-3.

O0pa3usbl OmJieTa KOHTPOJIA MaTepHaJia K KOHTPOJIbHOM padore
no teme " Beaenune. O61mue nonoxxeHus 1 kinaccudukanuu B cekrpockonuu. Knaccuduxannm
CIIEKTPOB U CIEKTPOCKOIMMUYECKUX METOAOB: O 00BEKTaM aHaJIN3a, [TOJIOKEHHIO B IIKaje
AIIEKTPOMArHUTHBIX BOJIH, BUJIaM JIBM)KEHUS B MOJIEKYJIE, XapaKTepy B3aUMOJICHCTBHUS BEIIECTBA
C DJIEKTPOMAarHUTHBIM U3Ty4EHUEM"

Bapuanm 1

1. OObsicHUTE TIOTJIOICHHUE, UCITyCKaHHE, PacCesHUE CBETa

2. Ilpoananu3upyiTe OCHOBHBIE 3aKOHBI CBETOMOTJIOIIEHUS U UCITYCKAHMUSI.

3. Pacckaxute 0 CBeTOpaccessHUuu.

4. Monspubiii  Ko3(G(GUIMEHT CBETONOIVIOMIEHUSI KOMILIEKca Oepuiuius C
anetmwianeToHoM npu 294 uMm pasen 3,16.104. Kakoe MUHMMalIbHOE COZIEpKaHHE
oepmwnust (%) MOKHO OMNpPEACIUTh B HaBeCKE | T, MOMEIIEHHONW B MEPHYIO KOJIOY
BMeCTUMOCTbIO 50 MJI, B KIOBETE€ C TOJIIMHOW CJOA 5 CM, €ClIM MHHHMAaJbHOE
3HaueHHe onTudeckoi motHoctu 0,0257

Bapuanm 2

1. OOwbscHUTE CTpOCHHE aTOMa U MPOUCXOKICHUE ATOMHBIX CIIEKTPOB.
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2. OObBsicHUTE 00pa30BaHME MOJIEKYI U MPOUCXOXKACHUE MOJICKYIISIPHBIX CIIEKTPOB

3. Ha ueM OCHOBaHO NPOHMCXOXJECHHUE ATOMHBIX M MOJICKYJISPHBIX CHUTHAJOB B
CIEKTPOCKOHUU?

4. Paccuntarth MOJSPHBIA  KOA(QUIMEHT CBETONOIJIOMEHHS KOMIUIEKCHOTO
coenunenuss memu  (II), ecnu  onTudeckas  IUIOTHOCTH — pacTBOpa,
MIPUTOTOBJIEHHOTO pacTBopeHueM 0,1 mMr HaBecku B o0beme 50 Mil, U3MepeHHas

MIpY TOJIIIMHE CJ10s1 KIoBETHI 1 cM, paBHa 0,27.

Bonpocs! 1151 cCAMOKOHTPOJISI
no teme " BBeaenue. O0mue monoxxenus u kiaccudukanuu B criekrpockonuu. Knaccuduxanun
CIIEKTPOB U CIEKTPOCKOIMMUYECKUX METOOB: O 00BEKTaM aHaIN3a, MOJIOKEHHUIO B IIIKAJIE
3JIEKTPOMArHUTHBIX BOJIH, BUJaM JIBH)KEHUS B MOJICKYJIE, XapaKTepy B3aUMOJICHCTBUS BEIIECTBA
C JIEKTPOMATHUTHBIM HU3Ty4eHHEM "

1. ITosicHuTe cnenyromue TEPMUHbBI: CTALIMOHAPHOE COCTOSHUE, SHEPreTHYECKUE YPOBHH,
OCHOBHOE (HOpMaJIbHOE) COCTOSIHME, BO30YXKIECHHOE COCTOSIHUE, IOIJIOIIEHUE, HCITyCKaHHe,
(GOoTOH, AJMMHA BOJIHBL, YacTOTa, BOJHOBOE YHCJO, CIEKTpaJbHAasi JIMHUS, WHTEHCUBHOCTh
CHEKTPAJIbHOM JIMHUH, 3aCEJIEHHOCTh 3HEPreTUYECKUX YPOBHEH, CHEKTp IOIVIOIIEHHUS, CIEKTP
UCITyCKaHMSL.

2. OOBsICHATE TPOUCXOXKIEHHE CHEKTPOB HMCIYCKaHUs (IMUCCHOHHBIX) M IOTJIOMICHUS
(a0COpOIIMOHHBIX ) AaTOMOB, MOJIEKYJI, HOHOB, SIIEP C TO3ULUN KBAHTOBOW TEOPHH.

3. KakuMu BelMYMHAMU XapaKTEPU3YIOTCs JIMHUM UIIH 110JIOCHI, HaOJIr01aeMble B CIIEKTpax
UCITYCKaHHSI UJIH MOTJIOIIEHUS?

JleMOHCTPALMOHHBII BAPHAHT TeCTa JAJI5 BXOJHOI'0 KOHTPOJIA
1o TeMe " MeToabl MOJIEKYJIIpHOU crieKTpockonuu. JIFoMUHeCeHTHBIN aHanu3. Teopus
MOJIEKYJIsIpHOM roMuHecteHmn. dnyopecuennus u Gochopecuenius. 3amensieHHas
dbayopecuenius "

Ykaoicume unmepean monapHvix KoHyenmpayui, 6 KOMopomM UHMEHCUBHOCMb ¢hryopecyenyuu
NPONOPYUOHATLHA KOHYEHMPAYUU.

1.107-10°

2..101-10

3.10%10%

4.0,5-10

Ymo obycnasnuseaem npumeneHue ¢hayopecyenyuu npu OnpeoeieHuu MaiblX KOHYeHmpayuil
seuiecma?
1. BonbIrasi ”HHTEHCUBHOCTh U3JTYUCHUS.
2. IIpsimompornopiioHalibHAs 3aBUCUMOCTh MHTEHCUBHOCTH HM3JIYYCHHUS OT KOHIICHTpAIUU
aHaJIM3UPYEMOT0 pacTBOpa.
3. Manast MHTEHCUBHOCTb WU3JIYy4CHHUS.
4. OOparHasi 3aBUCUMOCTh WHTEHCHBHOCTH HU3TY4YEHHS OT KOHIICHTPAIUU aHAIU3UPYEMOTO
pacTBopa.

JleMOHCTPAUMOHHBIH BADUAHT CUTYALIMOHHBIX 32/1a4
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Jlns onpenenieHUss KOHLEHTPALMM JIEKAPCTBEHHOIO IperapaTa Mo METOJLy CpPaBHEHMS
ONTUYECKUX IJIOTHOCTEHN CTAaHAAPTHOTO U UCCIIELYEMOI0 OKPAILIEHHOTO paCTBOPOB MPUTOTOBUIIN
TPU CTAHIAPTHBIX PACTBOPA ONPEIENIIEMOro Mpernapara U3BECTHON KOHLIEHTpALMU U U3MEPUIN
UX ONTUYECKHE TUNIOTHOCTH. Jlanee B34Iu alMKBOTHYIO YacTh aHAJIM3UPYEMOI'O pacTBOpa U B TE€X
K€ YCIOBHUSX OINPEACIWIM €ro ONTHYECKYHO IUIOTHOCTh. CpaBHUBAs 3HAUYEHUS ONTHYECKHX
IJIOTHOCTEH MCCIENYEMOr0 M CTAaHJIApPTHBIX PACTBOPOB, HALLIM KOHIEHTPALMIO Mpernapara B
npo6e. UTo MOXKHO cKa3aTh O KOPPEKTHOCTU Takoro aHanuza? OTBeT 00oCHyMTE.

JleMOHCTPAUMOHHBIA BAPHAHT Keilc-3aJaHus

B ocHoBe KOHLENUMHM METOJAa KOHKPETHBIX CHUTyallMi (Kelc-MeTona) SBISETCS
nabopaTopHOE 3aHATHE, HAIEJCHHOE Ha (OPMHUPOBAHUE Yy CTYICHTOB MNPOQPECCHOHATBHBIX
Ka4eCTB PYKOBOIUTENS AHAJTUTHYECKOW J1abopaTopuu, HAaBBIKOB H YMEHHH dYepe3
MOJICITPOBAHHE MPAKTUIECKHUX JCHCTBHIA B YCIOBUAX YUCOHOTO 3aHATHS.

[IpousBoncTBenHas cutyanus (kekc) — 370 3¢ GEeKTUBHBIA CHOCOO MOJEIUPOBAHUS
MIPOTHO3UPYEMBIX MTPOU3BOJCTBEHHBIX cuTyanuii. [IpobiemaTuka kelicoB Onm3ka K mpodiieMam,
C KOTOPBIMU OYAYIINM XUMHUKaM-aHATUTUKAM MPUAETCS CTOJKHYTHCS B pealbHOU KU3HU.

IIpumep ketic-3a0anusi:

Hatpuii B konuuecte 0,5 - 2 % MOXXHO OIpeneanuTb METOJ0M aTOMHO-a0COPOIIMOHHOM
CHEKTPOMETPHUH 10 HEPE30HAHCHBIM JIMHUAM M3JIy4€HHUS IIMHKOBOW JIAMIIBI C MOJIBIM KaTOIOM.
UyBCTBUTENBHOCTh OMpEACNCHUsI MPH 3TOM MOYTH B 15 pa3 HMKE, YeM MpU HCIOJIb30BaHUU
nyOreTa pe30HAHCHBIX TUHUHN U3TYy4eHUs HATPUEBOW JIaMIIbl, XOTS SIPKOCTh IIMHKOBOI JIaMITbI Ha
JAHHOW JUIMHE BOJIHBI JIUIIb BIBOE MEHBIIIE IPKOCTU HATPUEBOH JIAMITBI.

OOBsicHUTE Takoe KaKyIlleecs: IPOTUBOPEUHE: MOYeMy HpHU SIPKOCTH, BCETO JMIIb BJIBOE
MEHbIIEH, YyBCTBUTENBHOCTh NIPU HCHOJIb30BAHMY IIMHKOBOM JIaMIbl B 15 pa3 HIDKe, 4eM Ipu
WCTIOJIb30BaHU Y HATPUEBOM JTAMITHI.

OneHouHble cpeacrea Jid NpoOBEACHUS KOHTPOJIsA CaMOCTOSITENbLHOI paﬁoTbl CTYAEHTOB

Bonpocs! 111 CAMOKOHTPOJISA IPH COCTABJIEHUH OMIOPHOI0 KOHCIIEKTA
no TeMe " MeTtozbl MoJieKyNIsapHOM criekTpockonuu. MHpakpacHas ciekTpodoTomMeTpus.
Wn¢pakpacHas criekTpopoTOMETpusi, €€ TEOPETUUECKHE U METOJUYECKHE OCHOBBI"

1. UnudpaxpacHas cieKTpopOoTOMETPHUS, €€ TEOPETUIECKHE U METOIUYECKHUE OCHOBBI.

2. CkeneTHbIE U XapaKTEPUCTHUECKUE KOJeOaHHsI B aHAJIM3€ OPTaHUYECKUX BEIIECTB.

3. VYayuleHue aHaIMTUYECKHX XapaKTepUCTHK 3a cueT Dypbe-npeoOpa3oBaHus. Y caoBUs
TeXHUUYECKOH peanuzanuu Oypbe-creKTpoMeTpuH, 00JaCTH MPUMEHEHHUS.

4. BosmoxHocTH Dypbe-CrIeKTPOCKONIUU U CIEKTPOCKONHH, YCHUJICHHOW MOBEPXHOCTHIO
(SERS) B wucciemoBaHWM CTPYKTYpPHl MOJEKyldl U aHanu3e. ONTHYecKue CEeHCOPHI,
KJ1acCU(pUKalus, IPUHIUI AeUCTBUSA, 0071aCTH MPUMEHEHUS.

KonnoxkBuym
o TeMe «OnTudeckas CIeKTPOCKonusi. AToMHo-abcopOunonHas ciektpockonus (AAC)»

1. Atomuo-abGcopbumonnas crnekrpockomnus (AAC). CymHocts Metoma. Knaccudukarus
MeTo10B AAC 110 cioco0y aToMHU3aIHH.
2. Ilnamennas AAC. Atomuzatopsl (IJ1amMeHa).
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3. Dnekrporepmuueckas AAC. Atomuzaropsl (rpaduroBas kioBera JIbBoBa, rpaduTOBHIC
neun Kunra u Maccmana).

4. HUcrounuku cBera B AAC (JIaMIIbI C TIOJIBIM KaTOJIOM, O€33JIEKTPOJHBIC pa3psiTHBIC
JIaMITbl, ICTOYHHKY CIUIOIIHOTO CIIEKTPa).

5. Cxema aTroMH0-a0COpOLIMOHHOTO crieKTpodoToMeTpa.

6. KomuuectBennsiii ananmu3 B AAC.

7. 3akon byrepa-Jlam6epra-bepa.

8. Ilomexu B AAC.

I[eMOHCTpaIII/IOHHLIi/i BapUAaHT CUTYAllMOHHBLIX 3aJ1a4

1. Tlpu ¢oTroMeTpUpOBaHHH PACTBOPOB PA3TUYHBIX KOHICHTPAIMH H3MEpPEHUS CIEAyeT
HaunHATh ¢ Oojee pa3daBieHHBIX MpoO. [losicHuTe NpuumMHy Takux pekomeHmanmidi. Kakue
OMMOKH MOTYT BOSHUKHYTH ITPH HAPYIIEHUH YKa3aHHOTO IpaBuia’?

2. BaxxHOW  XapaKkTepUCTUKOM  aTOMHO-aOCOPOIIMOHHOM  CHEKTPOMETPUM  SIBJISETCS
nponyckanue T. [IpoananusupyiiTe cBsi3b 3TOr0 mapameTpa C COJAEPKaHHEM IOTJIONIAIOIIErO
KOMITOHEHTa B MpOOE, €ClIM aTOMHBIH KOA()PHUIIMEHT aOCOpOIMU M TOJIIMHA ITOTJIOMIAOIIETO
CJI0S TUTa3Mbl B AKCIICPUMEHTE OCTAIOTCS ITOCTOSHHBIMM BeIMYMHAMHU. [IpencTaBpTe CXeMaTHYHO

rpaduk pyakuun T = f(C).
JleMOHCTPAIIMOHHBbII BADHAHT pacyeTHBIX 32124

1. Hagecky cranu maccoit 0,615 r pactBopuiu B MepHO#l koinbe BMecTuMocThio 50 mi B
JIB€ MEPHBIEC KOJIOBI BMECTUMOCTHIO 50 M1 moMmecTriin 1o 20 MJI TPUTOTOBJICHHOTO pacTBopa. B
oHy M3 Konb mo0aBumM pacTBop, coiepxkammii 1,10°r Turama. B obe komnOsl m06aBHIH
NEPEeKUCh BOAOPOAA M JIOBEIW PACTBOPHI IO METKH. BBIUHCINTH MacCOBYIO JIOJIIO THTaHAa B
CTaJIM, €CJIi Ipu (POTOMETPUPOBAHUY MOJIYUMIIN clieaytomue AanHble: Ax = 0,25; Axver = 0,47,

2. Tlpm ompeneneHun kene3a B BOAC B BUJE KOMIUIEKCA C CYJIb(HOCATUIIMIOBON KUCIOTOM
JUI $TaHIAPTHBIX PACTBOPOB MOIYYEHBI CIEIYIOUINE JaHHbIE:

Coneprxanue xenesa, % 0,10 0.20 0,30 0,40
Ornrruyeckas INIOTHOCTH 0,058 0,110 0,164 0.236

OnpenenuTh MacCOBYIO JIOJIIO JKele3a B BOJE, €CIIM ONTHYecKass IUIOTHOCTb pacTBOpA,
U3MEpeHHas B TeX e ycloBHsX, paBHa 0,127.

IIpumepHoe 3a5aHMe 1JIS1 CAMOCTOSITEILHON pacyeTHO-Tpadpuueckoi padoThI CTyAeHTA

IIpu nnuae BomHBl A = 405 HM HaOMIOJAIOTCS CIEAYIOUIME 3HAUYEHUS ONTUYECKOMN
IVIOTHOCTH (A) I-HUTpodeHona B OypepHbIX pacTBOpax ¢ pa3indyHbIMU pH:

pH |50 (60 |62 |64 |66 (68 (70 |72 |74 |76 |78 |80 |90

A 0,04 0,06 (0,08 |0,12 | 0,18 | 0,26 | 0,33 | 0,42 | 0,48 | 0,55 | 0,60 | 0,62 | 0,64

Omnpenenure rpadpuyeckn pKc M KOHCTaHTy IuCCOLMAIMM M-HUTpodeHona. B kakyro
CTOPOHY CMeIaeTCsl PaBHOBECHE AUCCOLMAINH n-HUTpodeHoa mpu yBennueHun pH Gydepa?
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IIpumepHas TemaTuka pegeparoB, MyJIbTHMEIMHHBIX NPe3eHTaALUI

v MeTO,I[bI OINTUYECKOH aTOMHOM CIICKTPOCKOIIMH, ITPOHUCXOXKIACHUC aTOMHBIX CIICKTPOB

MOTJIOIIEHHS, SMUCCUH U (DITYyOPECLIEHIINH, UX XaPaKTEPUCTUKH.

v CpaBHI/ITCJIBHaSI XapaKTCPUCTHKA MHCTOYHHUKOB aTOMHU3AllMM BCHIECTBA U CBCTa B

ONTHUYECKON aTOMHOM CIIEKTPOCKOIHUH.

\

Bunsl peructpanuu CrieKTpa B ONTUYECKON aTOMHOU CIIEKTPOCKOIIHH.

\

CIICKTPOCKOIINH.

ATOMHO-a0COpOLIMOHHBII aHAIN3 ra30B, KUJIKOCTEH U TBEPJBIX TEI.
ATOMHO-()ITyOpECIIEHTHBIN CIIEKTPAJIbHBINA aHAJIH3.

RS

ATOMHO-3MHUCCHOHHBIN CIIEKTPAJIbHBIA aHAJIU3 C UHIYKIIMOHHO-CBSI3aHHOM TJIa3MOM.

OnTHyeckas cxeMa M OCHOBHBIC XapaKTEPUCTUKHU HpI/I60pOB OINITHYECKOM aTOMHOI

MGTOI[I)I CIICKTPOCKOIIMHU, OCHOBAHHBIC Ha B3aHMOHCﬁCTBHH BCIICCTBA C PCHTICHOBCKUM

HN3ITYUYCHUCM, IPOUCXOKIACHUC CIICKTPOB IMOITIOMICHUS, SMHUCCHUU, PACCCAHNA, BTOPUIHBIX

PEHTTEHOBCKHUX JIEKTPOHOB ((hOTOAIEKTPOHHBIX U OKe-3JIEKTPOHOB).

<\

JIUCITEPCUEN.

PenTreno-abcopOLMOHHBIN aHAIN3, TPEUMYIIECTBA U HEAOCTATKH.
PeHTreHo-3MHCCHOHHBIN aHAJIN3: MECTO CPEAU JPYTUX PEHTIC€HOBCKMX METOJOB.
MeTtoa peHTT€HOBCKOH (YOTOIIEKTPOHHOM CIIEKTPOCKOIIHH.

Meton Oxe-CeKTpOCKOIUY JJIsl aHaJIM3a TOBEPXHOCTH.

LS

Metoa aTOMHO Macc-CIIEKTPOMETPHUH, 00JIACTH TPUMEHEHHUS.

OueHOYHBIH JUCT 3aIIMTHI peepaToB (IOKJIAI0B)

PentrenodnyopeciieHTHBI aHANIM3: CIEKTPOMETPHl C OSHEPreTUYECKOW U BOJIHOBOM

HaumenoBanue BoisiB1eHHBIE KOJIH4Y€eCTBO
noKa3saTeJsi HETOCTATKH U 6a/s10B
3amMeqaHust

I. KAYECTBO JJOKJIAJJA (PE®EPATA)

1.CooTBeTCTBHE COiepKaHUsI PaOOTHI 3aJaHUIO 0,5
2.I'paMOTHOCTh H3JIOKEHHST W KadecTBO O(OpPMIICHUS 0,5

paboThI

3. CaMOCTOSTENEHOCTE BBITOJIHEHUS paOOTHI, ITyOnHA 0,5

popabOTKH MaTepralia, UCTIOJIb30BaHNe
PEKOMEHIOBaHHOM M CIIPABOYHOH JIUTEpaTyphl

4. O0O0CHOBAHHOCTD U J0Ka3aTEJIbHOCTH BBEIBOJIOB 0,5
OO6mas o1ieHKa 3a BBIMIOJIHEHUE AokIaaa (pedepara) 2
II. KAYHECTBO JOKJIAJTIA
1.CooTBeTcTBHE COAEpIKaHUS TOKIIAAA COCPKAHUIO 0,5
paboTsl
2. BrleneHre 0OCHOBHOM MBICIIH PabOTHI 0,5
3. KauecTBO M3JI0KEHHUS MaTepraia 0,5
OO01mas OIlEHKA 3a JOKJIa 1,5
IITI. OTBETHI HA JTOITOJIHUTEJIbHBIE BOITPOCHI ITO COAEPXXAHWMIO PABOThI
Bompoc 1 0,5
Bompoc 2 0,5
Bompoc 3 0,5
OO6mas o1ieHKa 3a OTBETHI Ha BOIPOCHI 1,5
HNTOI'OBASI OITEHKA 3A 3AIIUTY 5
v
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v KpuTepuu olleHHBAHUS CTYE€HTA 32 MOATOTOBKY NPe3eHTAIIHH

Kpurepuu OO0pa3uoBblii 0TBET 3aKoH4YeHHBI, MOJTHBIH H3n0:xeHHBIH, MuHUMAaJIbLHBIH
oTBeT PACKPBITHII 0TBET oTBeT
Conepxanne | Yerko chopmymupoana | ChopmynupoBaHa Lelb Coopmynupoana nens 1 | He chopmynupoBana
NPE3CHTALNH | 11e1p U pacKphITa TEMA M TeMa MCCJIEeIOBaHMS. TEeMa HUCCICIOBAHMS. 1IeJIb ¥ TEMa
uccienoBanus. B YacTu4HO U3JI0KECHA ConeprkaHue TTOIHOCTBIO HCCIIEIOBAHMS.
Kpatkoit popme naHa nHPOPMALUS TI0 TEME HE PacKpHITO. [Ipobnema He
MoNHast ”HPOPMANKSA IO | HUCCIEIOBAHUS U 1aH Wnadopmanns mo teme pelieHa.
TEME HCCIICAOBAHUS U OTBET Ha MPOOIEMHBIH HCCIIEIOBaHNS HETOYHA.
IaH OTBET Ha BONpOC. J[aHbl CCBUIKH [Ipob6nema 1o xoHIIA HE
npoOJIEeMHBIH BOIPOC. Ha UCIIOJIb3yeMBbIe pemena. He nanel ccbuiku
JlaHbI CCBIIKHM Ha pecypcel. Ha HCTIOJIb3yeMble
UCIIOJIb3YEMBIE PECYPCHI. pecypchlL.
Husatin ColutoaeTcs enuHbIi CoOumtoaeTcst enuHbIH He cobmonaetcs equnpiii | He cobmomaercs
IPEe3CHTALNN | cTUIIB O(OPMIICHUSL. cTHiIb 0hopMIICHUSI. CTUIb O(OPMIICHUSL. CTWIb 0(hOPMIICHUSL.
[IpesenTanus kpacounas | Craibl MPOCTHI B Crnaiiipl poCTHI B Crnaiipl IpOoCTHI B
Y MHTEpecHasl. MOHUMaHHH. HNOHUMaHHU. DPQPEKThI U | MOHUMAaHHH.
Hcnone3yrorest a¢dextsr | Mcnomp3yroTes (OH HE HCHIONB3YETCH.
aHnManuy, (QoH, HEKOTOpBIC YPPEKTH U
tdotorpaduu. B tom.
Mpe3eHTaluN
HPUCYTCTBYIOT
ABTOPCKUE HAXOKH.
IIpencrasne | ABTOp XOPOILIO BIafEeT ABTOp BraAEET ABTOp HE IIOKa3al [IpencraBnsemas
HHe MaTepHUaIoM I10 TEME MaTepHUagoM I10 TeEME KOMITETEHTHOCTH B uHpopmanus
HPE3CHTALNN | yoceoBaHMS. HCCIIEIOBAHMUS, HO HE Npe/ICTaBJICHUH JIOTUYECKH HE
Hcnonb3yeT Hay4HYIO CMOT 3aHHTEPECOBATh Npe3eHTalNH. cBsi3ana. He
TEPMHHOJIOTHIO. ayJUTOPHIO. Hcnons3oBanHble (HaKThl UCIIOJIb30BaHbI
O6nanaeT HaBBIKAMHU Henocrarouno HE BBI3BIBAIOT JOBEPUS. npodeccroHanbHbIe
OpaTOpPCKOTO NCKYCCTBA. | LIMTHpYyeTcs suteparypa. | Hemocrarouno TEPMHHBI.

IlonHO M TOYHO
UTHPYETCS
HCIIOJIb30BaHHAS
JIuTeparypa

LUTUPYETCS IUTepaTypa.

8.2. OueHo4HbIe cpecTBA /15 IPOBeAeHUsI py0e:KHOM aTTecTalMu

IIpumepHBIe TECTOBBIC 32JaHUSA

Kaxorti uz nepedyucieHnvlx Memooo8 OMHOCUMCS K cnekmpaivbHbim memooam?

1. boTormeKkTpOKOTOpUMETPH
2. TOTCHIINOMETPHS

3. TpaBUMETpUs
4. KOHITYKTOPOMETPHS
5. xpoMaTorpadus

Ymo

Aensemc

daHaitumuvyecKkumu

cueHaiamu

(kawecmeeHHOU

anaaiusupyemoco eeu;ecmea) 6 CneKkmpalbHblx Mmemooax ananuza?
1. MOTCHIMAJI ITOJTYBOJIHBI

2. JUTHHA BOJIHEI

3. BenmunHa AU Py3noHHOTO TOKa
4. UHTEHCUBHOCTh JIMHUU

Xapaxkxmepucmuxotl
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5. onTnyeckas INIOTHOCTH

Ymo aensemcs  KOAUYECMBEHHOU  XAPAKMEPUCMUKOU  AHAIUBUPYEMO20  Geujecmed 6
abcopoOYUOHHOU CNeKmMpPOCKOnUu?

1. nmuHa BOIHBI

2. MAaKCUMYM TOTJIOIIEHUS

3. moJioca MorJoEeHUs

4. onTHYecKas IIOTHOCTD

5. YMCII0 MAaKCUMYMOB MOTJIOMICHUS

Kakxue pacmeopvi modicHo ananuzuposams ¢ NoMOwblo GOmModNIeKMpOKOLIOPUMEMPUYECKO2O0
memooa?

1. KOHIIEHTpUPOBAHHBIE

2. pa30aBlICHHbIE

3. OKpalicHHbIC

4. HeoKpallleHHbIE

5. BoxHEbIE

Kax uzmenumcs onmuueckas naomuocms pacmeopa K:Cr:07 eciu eco konyemmpayus
ymeHnbuwumes 8 2 paza?

1. yBenuuures B 2 paza

2. yBenuuuTcs B 4 pasza

3. yMEHBIIUTCS B 2 pasza

4. He U3MEHUTCS

5. yMeHbIIUTCS B 4 pasza

Kaxoe cooeporcanue 6 ananuzupyemom pacmeope CuSO4 6 melwmn, eciu 3navenue onmuueckou
nromuocmu cocmaegnsiem 0,75 (ykazano Ha epaduposoynom epaghuxe). Kaxoii ouanazon onun
80/1H 6 8UOUMOU obnacmu?

1. 10 - 400 am

2.102-10 M

3. 400 — 760 um

4.760 - 10° M

5.1m

Kaxue uz yxazannvix coeounenuii umerom cnekmpul no2iowenus 8 Y @-oonacmu?
1. NaNOs

2. KMnOg4

3. CH=CH-CH=CH:>

4. CH3-CH2-CH2-CH3

5. NaCl

3akon byeepa-Jlambepma-bepa xapaxkmepuzyem 3a8Ucumocms mMexcoy no2ioujeHuem

1 MOJINXPOMATUYCCKOTO CBE€TA OT KOHICHTPAINKU paCTBOPA U TOJIIWHBI KIOBCTHI
2 MOHOXPOMATHYECKOI'0 CBE€TAa T KOHIUCHTPpAIUHU CBETOIIOTIOMIAOIINX YaCTHIL

24



3 MOHOXpPOMATHYECKOI'0 CBE€Ta C IMOCTOSIHHOM I[J'H/IHOﬁ BOJIHBI KOHICHTpaluHu CBETOIIOITIO-
A0 X YaCTHUL U TOJIIMWHBI IIOIIOIIAOIICTO CII0s

Yemanosume coomeemcemeus Me.?fcdy HA36dAHUEM 6€JUYUH U UX CUME0]1AMU

1. cBeromnponyckanue a) A
2. DKCTUHIAS 0)T
3. yaenbHbId KOA(DPHUITUEHT IKCTUHIIUN B) €
4, ToNIMHA [TOTJIOLIAOIIETO CIIOS rE
5. noriomenue e)l
6. MOJIEKYISIpHBINA KO3 (PULIMEHT SKCTHHLINU

7. abcopOarust

Monsapuuii u yoenvulii Kodgghuyuenmol IKCMUHYUY 3A8UCAIM OM
1. mpupoaBI MOTIIOMIAIOLIEH CPeIbI

2. 4aCTOTHI NOTJIONIAEMOT'0 CBETa

3. TemMnepaTypsl

4. TONIIMHBI TTOTJIOIIAIOIIETO CIIOST

Ha onpedenenuu kako2o napamempa cnekmpozpammbl OCHOBAH KA4eCmEEeHHbll CNeKmMpalbHbll
aHanu3z

1. xonMyecTBO aTOMOB, HAXOASIIUXCS B BO30YK/IEHHOM COCTOSIHUU

2. pacCTOsIHHE MEXy CHEKTPalbHBIMU JIUMHUSAMH IPUMECH U OCHOBBI HCCIIEAyeMOro oopasia

3. AJTMHA BOJIHBI CHEKTPAIbHbIX JIUHUN

4. KOHTPACTHOCTh U300paKEHUH CIIEKTPaAIbHBIX JTMHUN

OcHOBHAs pOIb UCMOYHUKA U3TYYEHUs
1. pacnuaBnenue npoobI
2. BO30OY>KJICHHE aTOMOB U HOHOB
3. Aucconuanys MOJICKYJISIPHON
4. ocBellieHre MIENU CrieKTporpada

K ynempaghuonemosoii uacmu cnexmpa omuocumcs 061acmo O1UH G0IH
1. 400-800
2. 180-400
3.0,1-10
4. 800-1000

8.3. OneHo4HbIe cpeacTBA A/ NPOBeAeHUsI IPOMEKYTOUHON aTTecTALUM
Bonpocsl Kk 3k3ameny

o CHeKTpOCKOHI/I‘—IeCKI/Ie MCTOJBbI, UX CYIIIHOCTb U KJ'IaCCI/I(i)I/IKaI_H/II/I.
e BennuuHBL, XapaKTEpU3YIOIIME JJIEKTPOMAarHUTHOE H3JIy4EHHE, CBS3b MEXKAY HUMU.
[Ipoucxoxaenue nsnekTpoMarHuTHoro wusnydeHus. I[loctymarel  bBopa. OcHoBHOE U

BO30Y>KJIEHHOE COCTOSIHHSI aTOMOB M MOJIEKYI.
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e @dusnyeckue OCHOBBI aTOMHOM crnekTpockonuu. I[lonstue cnektpa. CrnekTp aroma
Boiopoja. CeKTpbl MHOTOAJIEKTPOHHBIX aTOMOB. YpaBHeHue Punbepra. CriekTpaabHble TEPMBI.

e OcHOBBI KBaHTOBOM Teopun cBera. KopIycKyaspHO-BOJIHOBOM JAyalu3M CBETA.
HNuTtepdepentus u qudpakims cBeTa.

e Crpoenue atoma. KoprycKyJspHO-BOJIHOBOM Ayalu3M MaTepUalIbHBIX 4acTHL. BoiHBI
ne-bpoins. Iudpakaus snexktpoHos. BonroBas ¢yakus. KBantossie uncna. [Ipoucxoxaenue
aTOMHBIX criekTpoB. [IpaBuia or6opa.

e [lonsarue onrudyeckoro chnekrpa. Ilpupoga  37EKTPOMarHUTHOTO — H3JIyYEHUS.
B3aumoneiicTBUe 3IEKTPOMArHUTHOTO HU3JIy4€HHsI C BelecTBOM. OCHOBHBIE XapaKTEPUCTUKH
U3JTy4eHUs (JUIMHA BOJIHBI, YaCTOTA, BOJHOBOE YHCIIO).

e [lonsATHe CHEKTpadbHOM JMHUU U €€ XAPAKTEPUCTHKU (TOJOKEHHUE, MHTECHCUBHOCTD,
MIMPUHA). OJIEKTPOMArHuTHBIA crhekTp. Kiaccupukamuss MeTogoB aTOMHOW ONTHYECKON
CHEKTPOCKOMUH. ATOMHAs SMUCCHS, aTOMHast a0COpOIHs, aTOMHAs (PIIyopecIeHIINS.

e XapaKTepUCTHUKU ONTHYECKUX CHEKTpalbHbIX MpuOOpoB. CxemMa ONTHUYECKOTO
crnektpoMerpa (MoHoxpoMaropa). Mcrounuku wusnydeHus. MoHoXpomaTH3alusi H3JIy4EHUS.
besmucniepcronnsiii  cmocod  (abcopOumMoHHBIE H  HWHTEP(PEPEHIIMOHHBIE CBETOQHIBTPHI).
JucnepcuonHblii  crioco0 (IpU3MEHHBbIE MOHOXPOMATOpbl W JU(PAKLUUOHHBIE PEIIETKH).
XapakTepuCTUKH MOHOXpoMaropa (yrioBas, JuHEHHas u oOpaTHas JIMHEWHas IUCTIEepPCHs;
CHEKTpalibHas TOJIoca TMPOIYCKaHUs; pa3pelleHre W pa3peliaroiias Cujaa; CBETOCHIIA).
[TprieMHUKY U3ITy4EHUS.

e ®dotorpaduueckue Meronbl. POTOINEKTPUIECKHE METOIBI ((HOTOANOABI, (HOTOIIEMEHTEHI
¢ BHEIIHUM (hoTO3(h(HEeKTOM, GPOTOYMHOKHUTEIIH).

e AtomHO-3MuccuoHHast crnekTpockonus (ADC). Knaccuduxamus merogos ADC mno
croco0y aTOMH3aIUH.

e DOwmuccuonHass ¢oromerpus miaamenu (OPII). Cxema cnekrtpomerpa s OOII.
Ucrounnku aromuzaruu u Bo3Oyxaenus B OODII (mmamena). ADC ¢ 3l€KTpOTEpMUUYECKON
aTOMU3ALMEN.

e [lonsarue smuccuonHo-criekTpanibHoro ananusa (QCA). Cxema crektpomerpa ais DCA.
Hctounuku aromuzauuu u Bo30yxaeHus B OCA (IyroBoil paspsl, HCKpOBOM paspsl,
BBICOKOYACTOTHBIN pa3psijl, JIa3epHOE U3JIyUYEHHUE).

e ADC ¢ MHOYKTUBHO-CBA3aHHOM 11a3Moil. ADC ¢ na3epHbIM MUKPO30HIOM.

o KayectBennbiit JCA. Tabnuibl 1 0003HAYEHUS CIEKTPaIbHBIX JUHUN. KonmndyecTBeHHbIN
OCA. VYpasuenue Jlomakuna-Illeiibe. Camomoriomenrue U camooOpalieHne CHEeKTPaTbHBIX
TMHAN. OU3UKO-XUMHYECKHE TTPOILIECCHI Ha TOBEPXHOCTH AIEKTPO0B. [IoHATHE aHATMTHYECKOM
CIIEKTpPaJIbHOM JIMHUM. [ OMOJIOTMYHOCTh CHEKTPajdbHbIX JUHUW. OCHOBHOE YypaBHEHHE
kosinuectBeHHOTO0 DCA. Tlomexu B ADC.

e AtomHO-abcopOmmonHas crnektpockonus (AAC). Knaccudukanus meronoB AAC mo
croco0y aTOMH3aINH.

e [Inamennas AAC. ATomuzatopsl (IJIaMeHa).

e DOnekrporepmuueckas AAC. Atomuzaropsl (rpaduroBast kioBera JIbBoBa, rpaduTOBBIE
neun Kunra um Maccmana). Mcrounuku cBeta B AAC (jamMmbl € TOJBIM - KaTOJOM,
0€31JIEKTPO/IHbIE pa3psAHbIE JIaMIbl, WCTOYHUKU CIUIOHMIHOTO crekTpa). Cxema aTromMHO-
abCcopOLIMOHHOTO CIIEKTPO(OTOMETPA.

e KomunuectBennsiit ananu3 B AAC. 3akon byrepa-Jlambepra-bepa. [Tomexu B AAC.
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e ArtomHo-(uyopecteHTHas crnekrpockonus (APC). Knaccugpukanus meronoB ADC mo
crioco0y aromuzanuu. Ilnamennas A®DC. Onexrporepmuueckas ADC. Cxema aToOMHO-
dayopecrienTHoro crnekrpomerpa. Ocobennoctu ADC. Atommsatopbl. McTouHuku cBera.
ITomexu B ADC.

e (CpaBHUTEIIBHBIC XapaKTEPUCTUKH METONOB AaTOMHOM ONTHYECKOW CIIEKTPOCKOIIMH.
[Tpoba (arperatHoe cocTosiHUE, OnpeeseMble 3JeMeHThl). KauecTBeHHbIN aHamu3.

e KonuuecTBeHHbIH aHaiu3 (mpenen OOHApYKEHUs, OTHOCHUTEIbHOE CTAaHJApPTHOE
OTKJIOHEHUE, BO3MOXXHOCTb MHOIO3JIEMEHTHOro aHaiu3a). ChekTpalbHOe 000pylOBaHUE.
Kpurepuu BeiOOpa MeTo1a aHaIM3a.

e JlonsTHe pEHTreHOBCKOro cmekrpa. Krnaccudukamuss MeTOIOB  PEHTICHOBCKOM
CHEKTPOCKONUHM. PeHTreHoBcKass 5SMHUCCHs, PEHTICHOBCKas abcopOLMs, PEHTIEHOBCKas
dbnyopecuennus.  HempepbiBHOe  (TOpMO3HOE) UM XapakTepuctudyeckoe (JMHenHyatoe)
PEHTTEHOBCKOE U3JIy4YEHHUE.

e [Jlonsatue penrtrenocnekrpansHoro anammsa (PCA). Kmaccuduxamus meroqo PCA mo
crocoOy reHepanuu PEHTTEHOBCKOTO U3IIy4EHHUS. DIEKTPOHHO-30HI0BBIN
peHTreHocnekTpaibHblii MuKpoananu3 (PCMA), penrreHoduyopecuentHbiii anamu3 (PDA),
pentreHopaauomerpuueckuii  ananuz (PPA). OOGo3HaueHMsT B pPEHTTEHOBCKHUX CIEKTpPaXx.
[TpaBuna orbopa.

e KauectBeHHbIM aHanmu3. 3akoH Mo3nu. BbIxox peHTreHoBcko# — (uyopecreHunuu.
[Toryomenne peHTIeHOBCKOIO H3IY4€HHUs, Kpas IOIJIOUIEHHS U MaccoBble KO3(DPHUIMEHTHI
nornouieHus. Cxema PEHTIEHOBCKOIO CIEKTPOMETpa € BOJHOBOW aucnepcuei. Mcrounuku
U3y4YeHUs1 (PEHTICHOBCKAash TPYyOKa, JJIEKTPOHHAs Iymika). PasioxkeHHe peHTIe€HOBCKOTO
M3IIydeHHs B ClieKTp. 3akoH Bynbda-bporra.

e Kpucramisl-aHaIN3aToOPBI. JleTeKTopsI U3ITy4EeHUS (MOHM3aLMOHHBIE,
CHMHTWUISLIMOHHBIE, TOJYNPOBOAHUKOBBIE). (OCOOEHHOCTH PEHTICHOBCKUX CIIEKTPOB C
BOJIHOBOI M 3Hepreruyeckoil aucnepcueil. Merponornueckue xapaktepuctuku MetonoB PCA
(mpenen oOOHapy)XEeHMs, OTHOCHUTEIIbHOE CTaHAApTHOE OTKJIOHEHHe, TIJyOuHa orbopa
AHAIUTUYECKON MH(OPMAaLINH, JIOKaTbHOCTh IO MOBEPXHOCTH).

e KauectBeHnblii U koinuecTBeHHbIH PCA. IlocraHoBka 3amaun. OTOOp M MOJArOTOBKA
npoObl. ['omorenuzanus npo0Osl st POA (pacTBopeHue, npeccoBaHue MOPOLIKOB, CILIABICHUE).
[TonroroBka mpo6el mis PCMA (nummdoBka W HOIUPOBKA IOBEPXHOCTH, oOecredeHue
AJIEKTPONPOBOIHOCTH U TETIONPOBOIHOCTH MTPOOHI).

e KayectBenubiii PCA. OcoGeHHOCTH NpUTOTOBJIEHHsSI 00pa3uoB cpaBHeHus st POA u
PCMA. Bri6op ontumanbHbIX yenoBuil nposenenus PCA.

e KonunuecTBeHHbIH aHanu3. Meroa rpaaynpoBouHoro rpaduka B POA. Meroa BHeIIHero
craugaptra B PCMA. Meton ¢gyHnameHTanbHBIX ¢u3nyeckux napamerpoB. POA ¢ monHbIM
BHEIIHUM OTpak€HHUEeM. PacripeienuTenbHblil aHAJIM3 TETEPOTEHHBIX CTPYKTYp MeTojgoM PCMA.

e Jlonsatne dnekTpoHHOro  cmekrpa. Kiaccupukamuss  METOAOB  3JIEKTPOHHOM
CHEKTPOCKOMUH.

e (Oco0eHHOCTH aHaIM3a MOBEPXHOCTH TBEPAOIO Teja.

e (xema DOJEKTPOHHOIO CHEKTpOMeTpa. TeXHHWKa [OJIyueHHs BBICOKOIO BaKyyMa.
Hcrounnku wu3nydeHus (PEHTI€HOBCKas TpyOKa, »SJIEKTPOHHAs MYyIIKA, CHHXPOTPOHHOE
U3JIy4eHue). XapakTepuCTUKU dHeproaHanu3aTopoB. Jlerekropsl n3nyueHus. CriocoObl OUUCTKU
MOBEPXHOCTU MPOO B Bakyyme. MeTpOJIOTHYECKHE XapaKTEPHUCTUKU METOJOB 3IIEKTPOHHOM
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CHEKTPOCKOIMUH.

e Penrrenosckas ¢ortoadnexTponHas crekrpockonus (POIC). dortosrddekr. YpaBHeHHE
DiHIITeHHA. DHEPruu cBs3U HOTOIIEKTPOHOB. PaboTa BbIX0/1a 2JIEKTpOHA.

e KauectBennsiii ananu3. CrnekTpsl OCHOBHBIX ypoBHel B P®DC. Tonkas cTpykTypa
PEHTICHOBCKUX (DOTOIICKTPOHHBIX JIMHUNA. XuMudyeckue cauru B POOC. da3oBwlii aHaIM3
MOBEPXHOCTU HAa OCHOBE XUMUYECKHX CABUTOB CHEKTPANBHBIX JIMHUH.

e KommnuectBennplii ananu3. Ceuenue Qorononnszauuu. CpeaHss UiMHa CBOOOJHOTO
npobera osnektpoHa. Ilocnoinblii anamm3. POOC ¢ yraoBeiM pazpemiernemM. POOC ¢
BO30Y>KICHHEM CUHXPOTPOHHBIM U3ITyYECHUEM.

o Osxe-anekrponHas crekrpockomnus (ODC). [IpuHIHIBI 1 00JIACTH UCTIOIH30BAHUS.

e AHanuTuyeckas aOCOpOIMOHHAs MOJEKYJSpHAsi CIEKTPOCKOMNUs (CIeKTpodoToMeTpus)
B YO u Buaumon oOjacTu crekTpa. 3aKOHbBI MOIVIOIIEHUS AJIEKTPOMArHUTHOTO H3JIyYEHUS.
OCHOBHOM 3aKOH TOTJIOIIEHHUS, 3aKOH aJAUTHUBHOCTH ONTHUYECKUX TIUIOTHOCTEH. [IpuumHb
OTKJIOHEHHUI OT OCHOBHOI'O 3aKOHA MOIJIOIIECHHUS. Y CIIOBUSL PETUCTPALIUU AIEKTPOHHBIX CIIEKTPOB
MOTJIOUICHUS] MOJIEKYJI.

e AnHaiu3  MHOTOKOMIIOHEHTHBIX  cucTeM. OmpeneneHue  4yuciaa  KOMIIOHEHTOB.
Hcnonp30BaHne KOOPAMHAT HM300ECTHYECKMX TOYEK M TOYEK OKCTPEMYMOB IIpH aHAJIH3e
CHEKTpalibHBIX KpHUBBIX. [IpocTeiiime TecThl I OmpeneneHus Yucia KOMIIOHEHTOB (OJIHO- U
JIBYXKOMIIOHEHTHbIE cHcTeMbl). OrmpeneneHue 4dYuclia KOMIOHEHTOB [0 PAaHTy MAaTPHIlbI
ONTUYECKUX IUIOTHOCTeH. OmnpeneneHHble W NEpeomnpeesieHHble CHCTEMbl ypaBHEHUUN
®upopnara. Beibop ananutudeckux JuMH BosH. Onpenenenrue KodpGUIueHTOB MOTIOMEHHS.

e (CenexkTUBHOE OIpeeJeHHe OIHOIO0 KOMIIOHEHTa B MHOTOKOMIIOHEHTHOH CHCTEME.
Meroapl, He  yYMTHIBAIOIIME  IMOIJIOHNIEHWE  IOCTOPOHHUX  KOMIIOHEHTOB.  MeToabl
MpeAnoararone JUHEHHYI0 3aBUCUMOCTD MOTJIOIIEHUS TOCTOPOHHUX KOMIIOHEHTOB OT JITMHBI
BOJHBL. MeTOabl, YUYWUTHIBAIOIIME HEJIMHEHHBIM XapakTep MOMVIOUIEHUSI TMOCTOPOHHUX
KOMIIOHEHTOB OT JUIMHBI BOJHBI. MeToapl, TpeOyrolue MpeBapUTEILHOTO BBIICICHUS
MOCTOPOHHUX KOMIIOHEHTOB.

e [IpousBogHas abcopOIMOHHAS MOJEKYIspHas crieKTpockomnus. OCHOBHbIE OCOOEHHOCTH
MPOU3BOJHBIX CIHEKTPOB. OTHOIIEHHE CHUTHAI: IIyM B TPOM3BOJHBIX CIEKTpax. MeTomabl
MOJIYYSHUS TIPOU3BOIHBIX CIIEKTPOB: ONTUKO-MEXaHUYECKHE (JIBYXBOJIHOBOW, MOAYJISIIUOHHBIH),
AJIEKTPOHHOE  aHaoroBoe  nuddepeHmupoBanre,  uucieHHoe  auddepeHIrpoBaHue.
Hcnonp30BaHne MPOU3BOIHBIX CIIEKTPOB AJIs UIEHTU(PHUKALIMU, CTPYKTYPHOTO aHalln3a, aHaIu3a
MHOTOKOMIIOHEHTHBIX CHUCTEM M CEJEKTUBHOTO ONpENEJICHUsT OJHOTO KOMIIOHEHTa B
MHOTOKOMITOHEHTHBIX CUCTEMAX.

e JliomuHecueHTHbIM aHanu3. Teopus MoJekyIspHOW roMuHecueHIH. Bo3OyxaeHue
MoJieky. Jle3akTuBalrs BO30yKICHHBIX MOJIEKYJI.

e ®nyopecrieniius U ¢docdopecueHnuss. KBaHTOBBIA BBIXOJ  (IYyOpECHCHIIUU |
dbochopecuenuu. 3amenieHHas  (GayopecieHIusa. VHTeHCHUBHOCTh JTIOMHHECICHIIMU U
3aBHCHUMOCTh €€ OT KOHIIeHTpauuu momMuHodopa. CTatnueckoe U IUHAMHYECKOE TYIIEHUE
moMuHectieHIH. [Tyt ne3aktuBanyy Bo30YKICHHBIX MOJIEKYJ MPU JMHAMUYECKOM TYIICHUU.

e DOkcuriekcbl. CeHCMOUIM3MpOBaHHAas JIOMUHeCHeHIMs. KOHIIeHTpallMOHHOE TYILIEHHUE.
Okcumepsl. JITFOMUHECIEHIIUS U MOJIEKYJISIpHASI CTPYKTYpa.

e JlromMHuHECIEHIIUSI OPraHUYECKUX BEIIECTB U KOMILUIEKCOB METAJIJIOB C HEOPraHUYECKUMU
U OpraHMYecKHMMH JIMraHaaMu. PekoMOMHAIMOHHAs JIOMUHECHEHIUS KpucTtamaodochopos.
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30HHas ~ cxemMa  peKOMOMHAIMOHHOrO  cBeueHUs.  OcoOeHHOCTH  JIFOMHHECLEHIUU
kpuctaodochopos.

e J[IOMMHECLIEHTHBIN aHAJIN3 OPraHUYECKUX BEleCTB. MeTOo/ CeJIeKTUBHOTO BO30OYKICHUS
cnektpoB ¢uryopecueHimu U - pochopecuenmuun. IlpuMeHenne CceHCUOMIM3UPOBAHHON
JTIOMUHECIICHIINM TIpU aHanmm3e cMmeceil. DiayopuMerpudeckne crocoObl aHalu3a CMeceH,
OCHOBAaHHbIE Ha TPEABAPUTEIBHON XHMMHUYECKOH 00paboTke. KocBeHHBIE MeTOAbI aHalu3a
CMECEH.

e JIIOMMHECIIEHTHBI aHaJIN3 HEOPraHWYECKHUX BEIIeCTB. BakHeilllne JTIOMHUHECLICHTHBIC
OpraHuvecKue peareHThl. Vcrnonp30BaHue TIOMUHECIICHIINU KpucTaiohochopos.

e HuskoremneparypHas JIFOMUHECIEHIUS. [IpouzBoaHas dyopecueHTHas
cnektpoMerpus.  DiayopecueHTHass CHEKTPOMETpUS C  CHHXPOHHBIM  BO30YXKICHHEM.
dochopumerpusi ¢ BpeMEHHBIM paspemeHueM. Pa30uyBCTBUTENIBHBIA METOJ] PETHUCTPAIUU
bayopecieHIun.

e UudpakpacHas crnekTpoQOTOMETpHUsl, €€ TEOPETHUYECKHEe U METOJUYECKHE OCHOBBI
CkeneTHbIe U XapaKTEPUCTHUECKUE KOJIeOaHNs B aHAIN3€ OPTaHMYECKUX BEIIECTB. YITydIICHUE
AQHAINTUYECKUX XapaKTePUCTHK 3a cueT @Pyppe-npeoOpazoBaHUs. YCIOBHUS TEXHUYECKOU
peanuzanuu Oypbe-cneKTpoMeTpun, 00J1aCTU IPUMEHEHHUS.

e Cnekrpockonus komOuHarmonHoro paccesuus (KP). Paccesnue uznyduenus. CTOKCOBBI
U AHTUCTOKCOBbI JUHUM. CpaBHEHHE METPOJIOIMYECKHX XapaKTEPUCTUK METOoAa IpU JBYX
crocobax Bo30yXk/I€HUs CIIEKTPOB (JaMIoBoe, JazepHoe). [Ipumepsl ucnonb3oBaHus.

e JlazepHas cnektpockonud. [I[puMeHnenue na3epoB B aHAIUTHUECKOW xuMuu. Jlazepsl kak
VCTOYHUKHU BO30YXKJEHUS, UX IPEUMYILECTBA Nepe TPaJULIMOHHBIMU UCTOYHUKaMU. JlazepHbIil
po06ooTOOoP.

e Meroapl J1a3epHOM AaTOMHO-MOHM3aIMOHHON (AI) CHeKTpocKOnmuH, pe30HaHCHas H
cTyneHuyatas (pOTOMOHM3ALMs AaTOMOB M MousieKysl. Ilpumepbl aHamu3a peanbHbIX OOBEKTOB.
[Tpeumy1iecTBa 1 HEAOCTATKHM ATOMHO-MOHU3ALMOHHON CIIEKTPOCKOIIHUH.

e JlazepHas BHyTpupe3oHaTopHas cnekrtpockonud. [Ipuanun merona. IIpemmymiectBa u
HEJOCTaTKN KaK aHAJIUTHYECKOro MeToja. MeTon na3epHON TEPMOJIMH30BOM CIEKTPOMETPHH.
OCHOBBI TEOPUH U METOJI0JIOTUH IKCIIEPUMEHTA.

e Jlazepbl B ONTHUKO-aKyCTHMYECKOM aHaiu3e. TeopeTHYecKue OCHOBBI M 00JIacTb
IIPUMEHEHHUS METO/1.

e [lpunmun merona. Knaccudukanuss METosoB 1Mo TUIIaM HWCTOYHHUKOB IOJIyYEHHs] MOHOB
(9EeKTPOHHBINA yAap, XUMUYECKas MOHHU3AIMs, JIEKTPOpaCTbUINTEIbHAsT HOHU3AIUS, UCKPOBas
Macc-CIIEKTPOMETPHUS,  MacC-CIIEKTPOMETpPUS  TIICIOIIEro  paspsija,  Ja3epHas  Macc-
CHEKTPOMETpPHUS, MAaCC-CIIEKTPOMETPHUsl BTOPHYHBIX HMOHOB). THUNBI Macc-aHAJTU3aTOPOB
(craTuyeckue, TMHAMHYECKHE, BPEMSIIIPOJIETHBIE) U OCHOBHBIE TPUHIIUIIBI UX PaOOTHI.

e Macc-cieKkTpoMeTpUsl HH3KOTO U BBICOKOro paspewmieHus. CTpykTypHas Macc-
cHekTpoMeTpus (MACHTU(UKAIMS OpraHuyeckux BemiecTB). @DparmeHTanuss MOJEKya B
OpraHMYECcKON Macc-CIEeKTPOMETpUH (IuccolManus, neperpynnuponka). [Ipuemsl noBbimeHus
BBIXO0/1a MOJIEKYJISIPHOTO MOHA. M30TOnHBIE cOOTHOLIEHUSI. MeTo1 H30TOMHOTO pa30aBIeHus.

e AKTUBAallMOHHBIN aHanu3. WMHCTpyMEHTalnbHBII M PagUOXMMHUUYECKHI BapHaHTHI
HeuTponHO-aKTHBAalMOHHBIN aHaJu3. I"amMa-akTHUBaIIMOHHBIN aHaJu3. AxTHUBanusa
3apsUKEHHBIMM  4YacTMLAMH. Amnmaparypa JJisi TPOBENCHHMS AKTHBAlMOHHOTO  aHaIM3a.
IIpuMeHeHne aKTUBalMOHHOTO aHAIN3a.
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e Tamma-pe3oHaHcHas (MeccOayIpoBcKasi) CHEKTpockonus. I[IpuHUIMOBI, ammapatypa,
pUMEeHeHHe. MeTo1 U30TOMHOro pa30aBICHHUS.

Oo6pa3zen Owiera no JUCHUNJINHE
«COBpeMeHHbIe CHIEKTPOCKOIMUYECKHUEC METOAbI aHAJIU3A»

Munucmepcmeo nayku u gvicuiezo oopazoeanus P@
Cesepo-Ocemunckuii zocyoapcmeennbnlil ynueepcumem umenu Kocma Jlesanosuua Xemazypoea
Kadgheopa ooweit u neopzanuueckoii xumuu.

Hucyunnuna «Coepemennsle CHeKMpoCKONU4ecKue Memoobl AHANU3»
Hanpaenenue macucmpamypot 04.04.01 Xumusn
Ilpozpamma noozomoexku «AnanumuyecKkas Xumusn»

2 kypc, 3 cemecmp

3K3AMEHAIIAOHHBIA BUIET Ne 5

[NonsTHe snekTpoHHOTO cniekTpa. Kiaccudukanus MeTo10B IIEKTPOHHOM CIIEKTPOCKOTINH.
2. Jlazepsl B ONTHKO-aKyCTHYECKOM aHaln3e. TeopeTHyeckne OCHOBBHI M 00JacTh MPUMEHEHUS
METO/a.

3. Paccuurtate MuHHUMaNBHO omnpezaensemoe koinuectBo (Mr) meau (I1) B Buae ammuaynoro
KOMIUIEKCAa NpU TONIIMHE TMOTJIOMIAIONIer0 Ccliosi 2 CM W MHUHHUMAalbHOM OO0beMe
okpameHHoro pactBopa 10 mi. MomsipHbIi KO3(()HUIIMEHT TOIIOMICHUS KOMIUICKCa
2,8.10*. MunuManbHas oNTHYecKas IIOTHOCTb, H3MepsieMast poTokomopumerpom, 0,02.

=

3aB. kadeapoii o0IIel ¥ HEOPraHUYECKON XUMUH .. Cumeonunu

JlotieHT Kadeapsl, K.X.H. 0.0. XaeBa

Illkana oyenusanus omeema cmyoeHma Ha IK3amene

Xapaxkmepucmuka omeema Ouenka

JlaH DoJIHBIN, pa3BepHYTHIN OTBET HA ITOCTABJIEHHBINA BOIIPOC, II0OKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, MPOSBIISAIONIASACSA B CBOOOIHOM OIEPUPOBAHUN
MOHATUSAMH, YMEHHUH BBIJEIUTH CYIIECCTBEHHBIE U HECYIIECTBEHHBIE €T0 IIPU3HAKH,
MPUIMHHO-CIICACTBEHHbIE CBSI3U. 3HaHUE 00 00bEKTEe IEMOHCTPUPYETCs Ha (oHE Otimaao
MTOHMMaHUS €T0 B CHCTEME JAaHHOW HAYKH U MEeXIUCIUIUTMHAPHBIX CBs3eil. OTBET
(hopMynupyeTcs B TEpMHHAX HAYKH, H3JI0KEH JINTEPATYPHBIM S3BIKOM, JIOTHYEH,
JIOKa3aTelleH, IEMOHCTPUPYET aBTOPCKYIO MO3ULIUIO CTYIEHTA.

JlaH DoJHBIN, pa3BepHYTHINA OTBET HA ITOCTABJIEHHBIN BOIIPOC, IIOKa3aHa COBOKYIHOCTh
OCO3HaHHBIX 3HAHHUH 00 O0BEKTE, JOKA3aTEIHbHO PACKPHITH OCHOBHEIE ITOJIOKEHHUS TEMBI; B
OTBETE MPOCIIEIKUBACTCA YETKAsA CTPYKTYpPa, JIOTHYECKas I10CIIEN0BAaTENbHOCTD,
OTpakaroIasi CyNmHOCTh PACKPHIBAEMBIX TIOHATHH, TEOPUH, SBIeHUH. 3HaHUE 00 00beKTe XopolLo
JeMOHCTpHUpYeTCs Ha (JOHE MOHUMAaHUSI €ro B CUCTEME JaHHOM HayKU U P
MEXIUCLIUIUIMHAPHBIX CBsA3el. OTBET U3JI0KEH JTUTEPATYPHBIM SI3IKOM B TEPMUHAX HAYKH.
MoryT OBITH TOMYIIEHBI HEJOYETHI B ONIPEIEICHUN TIOHATHH, HCIIPAaBIEHHBIE CTYA€HTOM

CaMOCTOATCIILHO B IIPOUECCE OTBCTA.

30




«CHaBOJAIIHX>» BOIIPOCOB IIPEIIOAABATEIIA.

)_IaH HOHHBIﬁ, pa3BepHYTLIﬁ OTBET Ha IIOCTABJICHHBIN BOIIPOC, MOKAa3aHO YMCHUC BLIJACIINTL
CYHICCTBECHHBIC U HECYIICCTBCHHBIC IPHU3HAKH, TPUINHHO-CJICACTBEHHBIC CBA3U. OtBeT
YCTKO CTPYKTYPUPOBAH, JIOTUYCH, U3JIOKCH B TCPMHUHAX HAYKH. OI[HaKO A0NYyIICHbI
HE3HAYUTEIbHBIC OITMOKH WUIU HCOO0YCTHI, UCIIPABJIICHHBIC CTYACHTOM C ITIOMOIIBIO

Y nosnerBop
HUTEILHO

odopmireHue TpedyeT MompaBoK, KOPPEKIIHH.

JlaH HEeMOMHBIN OTBET, JIOTHKA U MOCIEI0BATEILHOCTD U3II0KEHUS UMEIOT CYIIECTBEHHBIE
HapymieHus. JomyIensl rpyobie OMOKY IPH OTIPEIeTICHIH CYITHOCTH PaCKPhIBAEMBIX
MIOHSTHN, TEOPUH, SIBICHUH, BCIIEACTBHE HETIOHUMAHMSI CTYJIEHTOM MX CYIIECTBEHHBIX U
HECYIIECTBEHHBIX PU3HAKOB U CBsI3ei. B 0TBEeTE OTCYTCTBYIOT BHIBOJBI. Y MEHHUE PACKPHITh
KOHKPETHBIE MPOSIBIIEHUS 0000IIEHHBIX 3HAHUN HE TTOKa3aHo. JlomoTHUTETFHBIC U
YTOYHSIIOIIKE BOIIPOCHI MPEMoAaBaTelisa He IPUBOJAT K KOPPEKIIMU OTBETA CTYACHTA HE
TOJBKO Ha MOCTaBICHHBIN BOMIPOC, HO U HA APYTHE BOMPOCH] AUCHUILTNHEL. PeueBoe

Heynosnerso
PUTEIBHO

Iloka3aTenu U KPUTEPUH OLIEHNBAHUS KOMIIETEeHIHII HA Pa3IHYHbIX ITaNaxX UX
(¢opMupoBaHus, onucaHUe MIKAJ OLlEHHBAHUSA

YpoBeHnb chopMUPOBAHHOCTH KOMIIETEHIIMIA

«MuHNMAJTLHBIA
YPOBE€Hb
He JOCTUTHYT»
Onenka
«HEY/10BJIETBOPHUTEJIbH
o»

«MUuHUMAJLHBIA
YPOBEHb)
Ounenka
«YyAOBJIETBOPUTEJIbH
o»

«Cpennui
YPOBEHb)»
Onenka
«XOpPOII0»

«BbICOKMI YPOBEHb)
Ouenka
«OTJIMYHO»

Komnemenyuu ne

Komnemenuuu

Komnemenyuu

Komnemenyuu

chopmuposatwi. chopmuposambwi. chopmuposambwi. cdhopmuposatbi.

3HaHUS ~ OTCYTCTBYIOT, | CpopMUpOBaHBI 3HaHus oOUMpHBIE, | 3HAHUS TBEP/bIE,

YMEHHSI W HaBBIKM HE | 0a30BbIE  CTPYKTYPHI | CHCTEMHBIC. apryMEeHTHPOBAHHEIC,

c(hOpMHUPOBAHBI. 3HAHUH. Ymenus HOCSIT | BCECTOPOHHHUE.
YMenus pPENpPOYKTUBHBIN YMenus YCIIELIHO
(bparMeHTapHbI U | Xapakrep, MPUMEHSFOTCS K
HOCSIT TIPUMECHSIFOTCS K | pEIICHUIO KaK
PENpPOAYKTUBHBII PEIICHHI0 THUIOBBIX | THMOBBIX, TaKk W
XapakTep. 3aJaHUM. HECTaHAAPTHBIX
JlemoHCcTpupyeTcs JemoHcTpHpyeTcs TBOPUYECKUX 3aTaHUMA.
HHU3KUH YPOBEHB | JOCTATOYHBIN JeMoHcTpUpyeTcs
CaMOCTOSITENIEHOCTH YpOBEHB BBICOKHIA
MTPAKTUIECKOTO CaMOCTOSITCILHOCTH | YPOBEHBCAMOCTOSTET
HaBbIKA. YCTOHYHBOTO BHOCTH, BBICOKAsI

MIPAKTUIECKOTO QJTAITUBHOCTH
HaBBIKA. MPAKTUIECKOTO
HaBbIKa
Onucanue KpUTepUeB OLEeHUBAHUS

Ob6yuaronuiics Oo6yuaromuiics OOyuaronmiics OOyuaronmiics

JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:

- CYIIIECTBEHHBIE | - 3HAHUSA | - 3HAHHE u|- riryookue,

npobesbl B 3HAHMSX | TEOPETHUYECKOTrO MOHHMAaHNe BCECTOPOHHHE u
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y4eOHOTro MaTepuaa;

- JIOITYCKaIOTCs
IPUHIUNHATIbHbIE
OMMOKH TMPH OTBETE Ha
OCHOBHbIE BOIIPOCHI,
OTCYTCTBYET 3HaHHUE U
IIOHUMaHUE  OCHOBHBIX
MIOHATUH U KaTEerOpUK;
-HEIIOHUMaHHe
CYLIIHOCTHU
JIOTIOJIHUTEIIbHBIX
BOIIPOCOB B
3aJIaHuM;

- OTCYTCTBHUE
BBINOJIHATh
IPAKTUYECKUE 3a/aHus,
HpPeayCMOTPEHHBIE
IIPOrpamMmoin
JUCLIUIINHBI,

- OTCYTCTBUE TOTOBHOCTH
(crrocoOHOCTH) K
JUCKYCCUM W HHU3KYIO
CTENEHb KOHTAKTHOCTH.

pamKax

YMEHUSA

MaTepuana,

- HENOJHBIE OTBETHI
Ha OCHOBHBIE
BOIIPOCHI, OIIMOKU B
OTBETE,
HEJ0CTaTOYHOE
[MOHMMAaHHe
CYLIHOCTH
M3JIaraeMbIxX
BOIIPOCOB;

- HEYBEpEHHbIE W
HETOYHBIE OTBETHI Ha
JIOTIOTHUTEJIbHBIE
BOIIPOCHI;

- HEJOCTaTOYHOE
BJIa/ICHUE
JIUTEepaTypoi,
PEKOMEHIOBAHHOM
IpOrpaMMon
JUCIUILIAHBL,

- ymeHue 06e3 rpyObIx
OImHO0K peniarh
MIPaKTUYECKHE
3a/laHusl, KOTOpBIE
CJIETyET BbIIIOJIHUTD.

OCHOBHBIX BOITPOCOB
KOHTPOJHPYEMOTO
obbeMa
MPOrPaMMHOTO
MaTepuana,

- TBEpIbIC 3HAHUSA
TEOPETUYECKOTO
MaTepuana.
-CIIOCOOHOCTH
yYCTaHABIIMBATh u
0OBSICHSITH CBSI3b
MPAKTUKA U TEOPUH,
BBISIBIISITD
MIPOTHUBOPEUUS,
POOJIEMBI u
TEHJICHIINH PA3BUTHS;
- IpaBWIbHBIE H

KOHKpETHBIE, 0e3
rpyoBIX omuooK,
OTBETHI Ha
MOCTaBJICHHBIC
BOIIPOCHI;

- yMEHHE pemarh
MIPAKTUYECKHE
3aJaHus, KOTOpBIE

CJeyeT BBIIOJHUTD;
- BJIAJICHUE OCHOBHOM
JIUTEPaTypOH,
PEKOMEHIOBAHHOM
IporpaMMmoin
JIMCIUILIHHEL

- HAINYHE
COOCTBEHHOI
000CHOBAaHHOM
MMO3UIUU
00CyK1aeMbIM
BOIIPOCAM.
Bo3moxHBI
HE3HAYUTEIJIbHEIC
OTOBOPKHU H
HETOYHOCTH B
PacCKpBITHH
OTJIEITbHBIX
MMOJI0KEHU N
BOITPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETAaXx.

1o

apryMEHTUPOBAHHbIE
3HAHUSA
MPOrPAMMHOTI0
MaTepuaa;

- IIOJIHOE ITOHMMAaHHE
CYILIHOCTH 51
B3aHMOCBSI3U
paccMaTpuBaeMbIX
MPOIECCOB n
SIBIICHHH, TOYHOE
3HaHUE OCHOBHBIX
MIOHATUH B paMKax
00CyXTaeMbIX
3aJIaHuM;

- CIIOCOOHOCTD
yCTaHaBIIMBATh u
OOBSACHATH CBS3b
MIPAKTUKU U TEOPHUU;

- JIOTUYCCKH
IOCJIeIOBaTEeILHEIE,
COJIEpKATEIIbHBIE,
KOHKpETHbIC H
HCYEPIIBIBAIOIINE
OTBETHI Ha BCE
3aJaHus, a  TaKxke
JIOIIOJTHUTEIbHBIC
BOITPOCHI
9K3aMEHaTOopa;

- yYMEHHME pelIaTh
MPaKTUYECKHE
3aJ]aHK;

- cBOOOHOE
HCIIOJIb30BaHIE B
OTBETaxX Ha BOIPOCHI
MaTepHaJIOB
PEKOMEHIOBAHHOMN
OCHOBHOM u
JIOTIOJIHUTEIIHLHOM
JTUTEPATYPHI.

32




9. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE O0ecniedeHne TUCIIUIITHHBI (MOTYJIfA)

a) ocHOBHAs TuMepamypa:

1. Topb6oneroBa I'. I' YueOHO-MeTOAMUYECKOE MMOCOOHME MO CHEKTPAJIbHBIM METOJaM
aHaym3a i cryaeHToB maructparypsl / I.I'. Topbonerosa, H. B. Uepusisckas, M. 1. bazanos,
A. W Jlpitkun / - MBanoBo: MBaH. roc. XuM. -TexHou. yH-T , 2016. - 149 c. - ISBN --. - Tekcr:
AJIEKTPOHHBIN // 9BC "KoncynbTant cTyneHTa': [caiT]. - URL:
https://www.studentlibrary.ru/book/ghtu_026.html

2. CanpaukoBa E. B. HCTpyMeHTanbHbIE METOABI aHAIN3a. TE€OPEeTHUYECKHUE OCHOBBI U
npakTUYeckoe npuMeHnenue: yueoHoe nmocooue / E.B. CanpaukoBa. - OpenOypr: OI'Y, 2017. -
121 c. - ISBN 978-5-7410-1725-8. - Texkcr: anexkrponnsiii / ObC "KoncynbTaHT cTyneHTa':
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785741017258.html.

3. XaputonoB 1O. 5. Anammrumyeckas xumus. KonudecTBeHHBIH aHam3. Dusuko-

XUMHUYECKHE METOJIbI aHaIN3a: MPaKTUKyM: yuebHnoe nocodue / 0. 5. Xaputonos, /xxadbapos /1.
H., I'puropsea B. FO. - Mocksa: [DOTAP-Menua, 2012. - 368 c. - ISBN 978-5-9704-2199-4. -
Texkct:  osnextponnsnii // ObC  "Koncymprant  crymenrta":  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html

6) OononnumenvHas aumepamypa:

4. 3BekoB, A.A. CnektpodoroMeTpuss B YIbTPapHOIETOBOH M BHIUMON OOJIACTSX.
Teopernueckre OCHOBBI M IPUIIOKEHUS [T 3JIEMEHTHOTO aHanm3a : ydyebHoe nocobdue : [16+] /
A.A. 3BexoB, A.B. Kanenckuii. — KemepoBo: KeMepoBckuil rocy1apcTBEHHbI YHUBEPCUTET,
2016. — 113 c. — Pexum JI0CTyma: o MIOJIIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=481648

5. HMHcTpyMeHTandbHBI aHaau3 OMOJIOTMYECKM AaKTUBHBIX BEIIECTB M JIEKAPCTBEHHBIX
cpeacts: yuebHoe nocobue / I''b. Cnemuenko, B.W. [lepsabuna, T.M. I'munymiuna, u ap.—
Tomck: M3parenscTBo ToMckoro moautexHudeckoro yHusepcutera, 2015. — 198 ¢. — Pexxum
nocryna: o moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=442807

6. JlebeneB, A.T. Macc-cnekTpoMeTpust Al aHalU3a OOBEKTOB OKPYXKAIOMIEH Cpellbl
[OnexTponnbiit pecypc] / A.T. Jlebenes; mep. ¢ aurn. mox pen. A.T. JlebemeBa. — M.:
Texnocdepa, 2013. — 632c. Pexum  gocryma: mo  moammcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=273789

7. Jlebenes, A.T. OCHOBBI Macc-CIIEKTpPOMETpUHN OENKOB M MENTHJIOB: ydeOHoe rmocodue /
A.T. Jle6enes, K.A. Apremenxko, T.}O. Camruna. — M.: Texnocdepa, 2012. — 180 c. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=233467.

8. Hop, ILE. CnexTpanbHble METOJbI KOHTPOJISI Ka4yecTBa OKPY)KAIOLIEH cpesl : yueOHOoe

nocobue / I1.E. Hop. — Omck: OMckuii rocynapcTBeHHbIN TexHudeckuii yauBepcuteT (OMI'TY),
2017. - 107 c. - Pexxum JIOCTYyTIA: o MOIITACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=493419

9. AnaimTHYecKas XMMHS: KAYeCTBEHHBIN XUMUICCKUH aHAJIN3: MPAKTUKYM, y4eb. mocooue
/ ¥O.4. Xapuronos, B.}O. I'puropseBa. - M.: [DOTAP-Menua, 2009. - 296¢c. - ISBN 978-5-
9704-1003-5.

10. Jlynenko I'. K. ®usuxo-xumuyeckue MeTo]bl aHanu3a: JlabopaTOpHBIA MPaKTUKYM:

yueb. -meron. nocodue / I'. K. Jlynenko, A. U. Anapnes, T. I1. Anekcanaposa, A. A. Kazakosa -
Hosocubupck: Uzn-sBo HI'TY, 2010. - 87 c¢. - ISBN 978-5-7782-1543-6. - TekcT: 2MeKTpOHHBIHA
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//

ObC "KoncynpTant cTyneHTa': [caiiT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785778215436.html.

8) npoepammuoe obecneverue u Humeprem-pecypcol.

CocTaB IUIICH3MOHHOTO U CBO6OI[HO pPacnupoCcTpa”HsIeMoOro nmporpaMMHOro O6€CH€‘ICHI/I${,

B TOM YHMCJIC OTCYECTBCHHOI'O IIPOMU3BOACTBA.

No HaumeHnoBanue Ne norosopa (auuensust)
n/n
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 1.
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2
04.2016 1.
AHTHBUPYCHOE IPOrPAMMHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018
3 | obecrieuenue 10 14.03.2019 r, npoanena ao 2021 r.
KasperksyTotalSecurity
[Iporpamma st 9BM «bank Pa3paborka COI'Y CBuaerenbcTBo 0
BOIIPOCOB JIJIsl KOHTPOJISI 3HAHUI» rOCy/IapCTBEHHON PETUCTPALIMU IPOTPAMMBI IS
4 OBM Ne2015611829 ot 06.02.2015 .
(6eccpouno)
CiscoWebex- Cuctema nposesenust | OOO Aticrekmorosop Ne J183-2020 ot
5 | BeGuuapos. 10.08.2020-10.08.2021 r.
CucreMa MoncKa TEKCTOBBIX No795 ot 26.12.2020 (neiicTBUTENEH 10
6 | 3aMMCTBOBaHMiA 30.12.2021 r/) ¢ 3A0O «Antu-IlnaruaT
«Antunnaruar.BY3»
[TporpamMmMHoOe obecrieueHue s CB00OOIHOE TTPOTPaMMHOE
7 | PEOaKTUPOBAHUS XUMUYECKUX obecnieuenue(06eccpouHO)
dopmyi Isis Draw
Cucrema TectupoBanust Sunrav WEB | Ne468 ot 03.12.2013 UIT Cynrarynun P.T.
8

Class (6eccpouHo)

DIIeKTPOHHBIE ONOJINOTEUHBIE CUCTEMEL, ¢ KOTOPEIMUA vV COT'Y mMeercs NefCTBVIOMINT

JA0r0oBOp:

OnekTpoHHas 6ubanoreka aucceprauii u apropedeparoB PI'b TpeOyercst perucrparus
B 6ubmuoreke COI'Y

OBC «Ynuuepcurerckas o6ubauoreka ONLINE» tpeGyercst peructparmus B OMOIMOTEKE
cory

ObC «Hayunas snextpoHHas 6ubnuoreka elibrary.ru» camocTosiTeNbHas perucTpanus
Ha caiTe

OBC  «KoHcynabTanT cryneHta» CTyneHuYeckas dJIeKTpOHHas OWOJIMOTeKa 1o
MEUIIMHCKOMY U (apMalleBTHYECKOMY 00pa30BaHMIO, a TAaKXKE 10 E€CTECTBEHHBIM U
TOYHBLIM HayKaM B I1eJIOM TpeOyeTcsi peructpanus B ondmuoreke COI'Y

OBbC «tOpaiiTy — oOpa3oBaTenibHas cpeia, BKIIOYAIOIIAs] BUPTYAIbLHBIN YUTAILHBIA 327
YUYEOHHMKOB M YYeOHBIX NOCOOMH OT aBTOpPOB M3 BeAymux By3oB Poccuu mo Bcem
HaMpaBJICHUSIM U CHEIHUATBHOCTIM TpeOyeTcs peructpaius B 6udimmorexke COI'Y
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e Springer Customer Service Center GmbH (6a3a naHHBIX, CoAepiKallle JICKTPOHHBIC
u3nanus u3aarenbcerBa Springer Nature 3a mepuog 2011 — 2017 rr. (moJHOTEKCTOBAS

KOJIJICKIUS B KoaudecTBe 46 332 KHUT)
e Caiit nucrannuonnoro odyuenuss COI'Y: http://Ims.nosu.ru/

10. MaTepuaJbHO-TeXHUYECKOE OCHAIIEHHE TUCIIHIIINHBI

[IpoBenenne  TUCHMIUIMHBI ~ OOECIEUYEHO  BCEM

o0opynoBaHueMm, npudbopamu, MarepHaliaMu,

HEOOXOOUMBIM:
ONEPAaTUBHBIM JIOCTYIIOM K COBPEMEHHBIM

71a00pPaTOPHBIM

HpO(I)eCCI/IOHaJIbeIM 0azam JaHHBIX, I/IH(bopMaI_[I/IOHHBIM CIIPaBOYHBIM U NIOUCKOBBIM CUCTEMAM.
yHI/IBepCI/ITeT obecreynBaeT BO3MOKHOCTE CBO6OI[HOFO HCIIOJIB30BAHHA KOMIIBIOTCPHBIX
TexHojoruii. Bce KOMITIBIOTCPHBIC KJIACChl YHUBCPCUTCTA OGT:GI[I/IHCHBI B JIOKAJIbHYKO CCTbh, CO

BCCX y‘le6HbIX KOMIIBIOTEPOB UMECTCA BBIXO B I/IHTepHeT.

Ob6ecrieunBaeTcs JOCTYI K MHPOPMAITMOHHBIM pecypcaM, K 0a3aM JTaHHBIX, B YUTATHHBIX
3ajax K CHpPaBOYHOW M HAYYHOW JIUTEpaType, K MEePHUOAMYSCKHM HU3JaHUSM B COOTBETCTBUU C

HaIlpaBJICHUCM HOATOTOBKH. KOMHI)IOTepr
JIMOCH3WOHHOI'O IIPOrpaMMHOI'O obecreyeHus.

OCHaIlICHBbI

HEOOXOIUMBIM

KOMIIJIEKTOM

CaeeHns 0 HAJTUYUM 000PYIOBAHHBIX YUeOHBIX KAOMHETOB, B TOM YHCJIe
NPUCTOCOOIEHHBIX VIS MCIO0JIb30BAHUS UHBAJIUAAMH U JIMIIAMHU C OTPAHMYEHHBIMHU

BO3MOKHOCTAAMH 310POBbA

HanmeHnoBaHue nmoMemeHnii 1u1s MpoBeICHNS BCEX BUIOB yUeOHOH IeATeTbHOCTH,
MPeTyCMOTPEHHON yIEOHBIM IJIAHOM, B TOM YHCJIE TOMEIICHUS I CaMOCTOSATEIbHON
paboTHI, ¢ yKa3aHHEM IepeydHsl OCHOBHOT'O 000pYyJOBaHMS, yueOHO-HATIISAHBIX TOCOOHH 1
HCIIOJIb3YEMOTO MPOrPaMMHOTO 00eCTIedeHUS

Anpec (MECTONOIOKEHHUE)
HOMEILEHUN IS
MIPOBEJCHUS BCEX BHOB
y4eOHOH NesITeNbHOCTH,
IIPEyCMOTPEHHOH
y4eOHBIM TUTaHOM (B
clIydae peanu3aliu
o0pazoBaTenbHOI
IIPOrpPaMMBbI B CETEBOM
(dbopMe OTOTHUTETEHO
YKa3bIBaeTCs
HaMMEHOBaHHUE
OpTaHM3aIH, C KOTOPOH
3aKJIIOYEH J0TOBOP)

Y4eOHble ay uTOpHH U1l NPOBeeHHUs 3aHATHI JIEKIIMOHHOI0 THIIA, CEMHHAPCKOIO
TUIIA, KYPCOBOI'0 NMPOEKTHPOBAHMSA (BbINOJHEHUSI KYPCOBBIX padoT), pyNmnoBbIX U
HHANBHUIYATBHBIX KOHCYJIBTANMIA, TEKYIIEr0 KOHTPOJISI M MPOMEKyTOYHOMH
aTTeCTAIMH, 2 TAKHKE CAMOCTOATEIbHOI Pa60oThl 00y4alOIMXCs : IPENoJaBaTeIbCKUN
CTOJI, CTYJI, CTOJIBI M CTYJIbSI ISl 0Oy4aromuxcs, kajeapa.

Ob6opynoBanue: MIHTepaKTHBHOE MyIbTHMEINIHOE 000pyJ0BaHNE (HOCKA, IPOEKTOP),
HCpCOHaHBHBIﬁ KOMIBIOTEP B KOMIUICKTE C IPOrpaMMHBIM 06ecnequI/IeM, BBIXOIOM B CE€Th
HHTEepHeT 1 AOCTYNOM B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa3oBareinbHyo cpeay COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecrnieuenue
JUISL pelakTUpoBaHus xuMnaeckux opmyi Isis Draw (beccpounoe I10); Koncynbsrant
witoc; Cucrema Moucka TEKCTOBBIX 3aUMCTBOBaHUM «AHTHIIIaruat.BY3»; [Iporpamma st
OBM «bank BomnpocoB it KOHTpoIst 3HaHUiY; Cisco Webex; MOODLE;
JIEMOHCTpaIMOHHBIE U Y4eOHO-HAMIsAHBIE T0CO0US (BUICONPE3EHTAIINS).

Poccuiickas ®enepauus,
362025, PecryOmmka
Cesepnas Ocetust —

Ananus,
ropox Brnaaukaskas,
yi1. BarytuHa,
oM 44-46, yaeOHbIT
kopryc Ne 7,
aya. Ne 604

Y4eOHbIE ayIUTOPHH 1JIsI IPOBEAEHUS 3aHATHIA JIEKIINOHHOTO TUIIA, CEMHHAPCKOT0
THNA, TPYNNOBBIX H HHAUBHAYATbHBIX KOHCYJIbTANMI, TEKYIIEr0o KOHTPOJIS 1
MPOMEKYTOYHOM ATTECTAI[NHU, a TAKKE CAMOCTOSATEIbHOI PaGoThl 00y AIOLIUXCS:
MPEroIaBaTeNbCKUil CTOJ, CTYJ, CTOJIBI U CTYJIbsI JJIs1 00yUaromuxcs, kadeapa.
O6opynoBanue: IHTepakTUBHOE MYJIbTUMEIUITHOE 000pyI0BaHue (IOCKA, MPOEKTOP),
MePCOHAJIbHBIN KOMIIBIOTEP B KOMILIEKTE C IPOrPaMMHBIM 00eCIieueHHEM, BBIXO/IOM B CETh

Poccuiickas ®enepanns,
362025, PecrryGinka
Cesepnas OceTust —

Ananus,
ropoja BnaaukaBkas,
yi1. Barytuna, mom 44-46,
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WHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMaIMOHHO-00pa3oBaTenbhyto cpeny COIY.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanus Sunrav WEB Class (beccpounoe [10); [Iporpammaoe obecnieueHne
U peqakTHpoBaHus xummdeckux ¢popmyn Isis Draw (beccpounoe I10); Koncynprant
mmoc; CrcTeMa ouCKa TeKCTOBBIX 3aMMCTBOBaHMN «AHTHILIaruat.BY3»; [Iporpamma mis
OBM «bask BonpocoB 1t KOHTpoIst 3HaHUIY; Cisco Webex; MOODLE;
JIEMOHCTpaIMOHHBIE U Y4eOHO-HAMIsAHbIE T0COOUS (BUICONPE3EHTAIIHS).

yueOHbIi Koprryc Ne 7,
ayn. Ne 606

Y4eOHbIe ayTUTOPHH 1J151 IPOBeeHUS 3aHATHIT JIEKIIHOHHOTO THIA, CEMHHAPCKOTO
THIA, KypCOBOr0 MPOEKTHPOBAaHNS (BHINMOJHEHHS] KYPCOBBIX padoT), FPyNIOBBIX 1
HHANBHUIYATBHBIX KOHCYJIBTANMI{, TEKYIIEr0 KOHTPOJISI H MPOMEKyTOYHOM
aTTecTalllH, a TAK/Ke CAMOCTOATEIBHOI padoThHI 00y4aIOUINXCS: IPETIOJaBaATEIHLCKUN
CTOJI, CTYJI, CTOJIBI M CTYJIbSI JJIs1 00y4aronuxcsl.

O6opynoBanue: IHTEpaKTHBHOEC MyJIbTHMEAMHHOE 000PYI0BaHUE (IOCKA, TPOCKTOP),
MEPCOHAIBHBIN KOMMBIOTEDP B KOMIIIEKTE € IIPOrPaMMHBIM 00ECIICUCHHEM, BBIXOIOM B CETh
WHTEpHET M TOCTYIIOM B 3JIEKTPOHHYIO HHPOpMaImoHHO-00pa3oBaTensHyto cpexy COI'Y.
IIporpammuoe o6ecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanus Sunrav WEB Class (beccpouanoe I10); I[IporpamMuoe obecrieuenne
U peJakTHpoBaHus xummdeckux ¢popmyd Isis Draw (beccpounoe I10); KoncynpranT
noc; CrucTeMa moucKa TeKCTOBBIX 3aUMCTBOBaHUN «AHTHILIaruat.BY3»; IIporpamma s
OBM «bank BompocoB it KOHTpoJist 3HaHui»; Cisco Webex; MOODLE;
JIEMOHCTPAIHOHHBIE U Y4eOHO-HATIISIIHbIC TOCO0Hs (BUICONPE3CHTAIINS).

Poccuiickas @enepanus,
362025, PecniyGnnka
Cesepnas Ocetust —

Ananus,
ropon Brnaaukaskas,
yi1. BarytuHa,
oM 44-46, yaeOHbII
xopmyc Ne 7,
aya. Ne 603

JlaGopaTopun: KOMNbLIOTEPHBIE KJIACChI /sl IPOBeAeHNUs TeKylero KOHTPoJIsl U
NMPOMEKYTOYHON aTTeCTAMH, a TAKKe CAMOCTOSATEJLHOI padoThl 00y4aroOmIuXCcs:
MPEroaBaTeNbCKUI CTOJI, CTYJ, CTOJIBI M CTYJIBS JUIsl OOYUYaIOIIUXCSL.

O6opynoBanue: IHTepaKTHBHOE MyIbTHMEINHHOE 000PYIOBaHUE (TOCKA, TPOSKTOP),
KOMITBIOTEPHI TSI KOMIIBIOTEPHOTO KJIACCa B KOMIUICKTE - C POrPaMMHEIM 00eCTICUCHHEM,
BBIXOJIOM B ceTh IHTEpHET U JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIHOHHO -00pa30BaTEIbHYIO
cpeny COI'Y;

IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (Beccpounoe I10); ITporpammuoe obecrnieueHue
JUTS peJaKTHPOBaHus xumudeckux ¢opmy Isis Draw (Beccpounoe I10); KoncynbranT
umoc; CrucTeMa oucKa TeKCTOBBIX 3aMMCTBOBaHUN «AHTHILIaruat.BY3y; IIporpamma s
DBM «bank BOmpocoB It KOHTpoJist 3HaHui»; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIE U YUeOHO-HAMIIsAHbIE T0CO0US (BUICONPE3EHTAIIHS).

Poccuiickas @enepanus,
362025, PecniyGnnka
Cesepnas OceTust —

AnaHmus,
ropox Brnanukaskas,
yi. Baryruna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 614

Budanorexa, B TOM 4nciie YUTAIBHBIH 3271 CTOJIBI U CTYJIbs JJIsl 00y4atomuxcs,
KOMIIBIOTEPHI B KOMIIJICKTE — C IIPOTrpaMMHBIM o6ecnequI/IeM, BBIXOJIOM B CE€Th I/IHTepHeT n
JIOCTYTIOM B 3IIEKTPOHHYIO HH(OpMaIOHHO-00pazoBareibHyto cpexy COI'Y
Iporpammuoe obecnieuenune: Windows 7 Professional; Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google

Chrome; Kasperksy Endpoint Security; Kouncynpraut mwitoc; ['apant; Cisco Webex;
MOODLE.

3BC «Yuusepcurerckas 6ubmmnoreka ONLINE» https://biblioclub.ru

OBC «Koncynprant crymenrta» http://www.studentlibrary.ru

OBC «lOpaiit» www.biblio-online.ru

DnexTpoHHas 6ubnmoTeka quccepranuu u apropedeparos PI'B(3B]] PI'B) https://dvs.rsl.ru
3BC «Yuusepcurerckas 6ubmmnoreka ONLINE» _https://biblioclub.ru

OBC «Hayunas snextponnas 6ubdanoreka eLibrary.ruy_http://elibrary.ru.

Poccuiickas ®@enepanus,
362025, Pecry6nuka
Cesepnas Ocetust —

AnaHus,
ropox Brnanukaskas,
yi. Leperenn/BaryTuHa,
oM 16/19, yaeOHBIi
kopiryc Ne 6

JlaGopaTropuss ®U3UKO-XMMUYECKMX METO/I0B aHAJIU3A /IS IPOBEEHHsI HAYYHO-
HCCJIeI0BATENIBLCKOI PadoThl, KypCOBOT0 MPOEKTHPOBAHNS, BHINOJTHEHUS BBIITYCKHBIX
KBAIN(PUKAINOHHBIX PadoT, TPYNIOBHIX M HHANBUIYAJIbHBIX KOHCYJIbTAIWIA:
MPETOaBATEeIBCKHIIA CTOJ, CTYJI, CTOJIBI U CTYIIBS IJISI OO0YYAFOIIIXCS.

O6opynoBanue: [lepcoHANBEHBIA KOMITBIOTEP B KOMIDICKTE C IIPOTPaMMHBIM 00€CIICUCHUEM,
BBIXO/IOM B ceTh VIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(POPManOHHO-00pa30BaTeNbHYI0
cpeny COI'Y.

IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanus Sunrav WEB Class (beccpounoe T10); [TporpammHoe obecrieueHme
U penakTupoBanust xumudeckux popmyi Isis Draw (beccpounoe I10); Koncynbrant
iroc; CucTemMa IMmoucKa TeKCTOBBIX 3aMMCTBOBaHMH «AHTHILIarnat.BY3y; IIporpamMma s

Poccuiickas ®enepauusl,
362025, PecriyOnika
Cesepnas Ocerus —

Ananus,
ropox Brnanukaskas,
yi. Baryruna, nom 44-46,
yueOHbIit kopryc Ne 7,
aya. Ne 607A

36



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

OBM «bank BonpocoB it KOHTpos 3HaHuUiY; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIE U y4eOHO-HATIISAHBIE TIOCOOHS (BUCOMPE3CHTAITHS).
JlabopaTopHoe obopymoBaHue: ATOMHO-AOcopOounonHEIA cekTpomerp MI'A-1000 ¢
aBTOCEMILIEPOM — | IT.

[Tnamennsrit poromerp OIIA-2-01 30M3 — 1 mt. Becs! mabopaTopHbIe AIEKTPOHHEIE
BM5101 — 1 .

pH-metp 150 MU — 1 mT. Memanka MmarauTHas ¢ mogorpesom 19 6110 — 1 mt.
Pedpakxromerp UPD-45452M (c noacseTkoit u nom. mkanoi) — 1 mr. Maky6atop-CO2 490
MCO-5AC, guanazon +5 C no +50 C, Sanyo — 1mt. CucteMa MUKpPOBOJIHOBAs
npo6onoaroroBku MC-6 — 1 wt. Cnekrpoporomerp «I13-5400Y dy»-1 .
Konnykromerp nopratuBasii OHAUS ST300C-B — 1 .

JlaGopaTopust O0mieli 1 HeOPraHNYecKoil XUMMH VIS POBeIcHUS 3aHATHIA
CeMUHAPCKOT0 THIA, JIAG0PATOPHBIX 3aHATHIi, KYpCOBOT0 MPOEKTHPOBAHUS
(BBINOJIHEHHSI KYPCOBBIX PadoT), FPYNIOBBIX M HHANBUAYAJIbHBIX KOHCYJIbTAIUMH, a
TaK:Ke CAMOCTOSITEILHON PadoThI 00yYaIOIIMXCH : TIPETIOIaBATEIECKUI CTOJI, CTYJ, CTOJBI
Y CTYNbS A1 00YJaIomuXCsl, 17a00paTOpHBIE CTOMNBI, KJIACCHAS I0CKA.

O6opynoBaHne: NHTEPAKTUBHBIH MYJIbTUMEANIHBIA KOMIUIEKC (IIPOEKTOP, 10CKa), HOYTOYK,
KOJIOHKH, TIEPCOHAIbHBIN KOMIIBIOTEP C IPOTPaMMHBIM 0O€CTIedeHIEM, BEIXOIOM B CETh
WHTEepHET 1 TOCTYIIOM B AJIEKTPOHHYIO HHPOpMaIMOHHO-00pa3oBaTenpHyto cpeny COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpamMuoe odecrnieucHue
JUISL pelakTHpOoBaHus XxuMuueckux Qopmyst Isis Draw (beccpounoe I10); Koncynbrant
noc; CrucTeMa moucka TeKCTOBBIX 3aUMCTBOBaHUN «AHTHILIaruat.BY3»; IIporpamma s
OBM «bank BompocoB it KOHTpoJst 3HaHui»; Cisco Webex; MOODLE;
JEMOHCTPAMOHHBIE U Y9eOHO-HATIAHBIC TI0COOUS (BUICONPE3CHTAIINS).

JlabopaTopHOoe obopymoBaHue: Y4ueOHO-1a00paTopHBIH KoMIuteke "O0mas i
HEopraHuyeckas XuMus'" — 2 IIrT.

[Mxa¢ BeITsKHON ¢ IogBo0M Boas! I1IB HBK - 2 mT. pH-MeTp-mMummuBomsT™MeTp «pH-
150MM»- 2 .

pH-metp-MummrBoIbT™METP «pH-150MAX- 1 it. Kamopumerp "Ixkenept 001K" — 1 .
Becn ananutnueckre SHINKO HT 84CE - 1 mt. Konnykromerp «Okcnept -002-6H» -1
mr. Ixad cymumneasiit SNOL - 1 mit.

Memanka marautHas [13-6110 ¢ mogorpesom - 1 tut. Becsr anexrpornsie EK-300i -1 .
Becn1 nabopatopasie BM5101 -1 mt. Mukpockon «buonam» -1 mt. Bonsnas 6ans — 1
wt.®oromerp doroanekrpuueckuit KOK-2 — 1 mr.doromerp doroanekrpuueckuit KOK-3-
01- 1 wrt. Monomep M-510 crangapthsbiii — 1 mr. Harpeatensuas naura ES-H3040 — 1 .
CereBoii BcTpsixuBatens- 1 mT. [Torermmomerp P-307- 1 mr. Beckr «CAS»- 1 mir.
Tepmocrar TC/120 CITY- 1 mr. Henrpudyra OITH -3- 1 mT.

Poccuiickas ®@enepanms,
362025, Pecriyonuka
Cesepnas OceTust —

AnaHmus,
ropox Brnaaukaskas,
yi. Barytuna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 609

JlaGopaTopusi AHAIUTHYECKOH XUMHUHU M QU3UKO-XMMHYECKHUX METOI0B aHAJIN3A IS
NpPOBeAeHUs 3aHATHII CEeMMHAPCKOI0 THIIA, JIA00PATOPHBIX 3aHATHI, KypCOBOIo
NMPOEKTHPOBAHUS (BBINOJTHEHUS KYPCOBBIX padoT), TPYNNOBBIX U HHAMBHAYAJIbHbBIX
KOHCYJIbTALM, 2 TAK)KEe CAMOCTOSATEJIbHOM PadoThl 00yUAIOIMXCS : IPENOIaBATENbCKUI
CTOJI, CTYJI, CTOJIBI M CTYJIbsSI JJIsl 00YYArOIMXCsl, JTJAOOpaTOPHBIE CTOJIBI, KJIACCHASI ZIOCKA.
O6opynoBanue: MynbTUMEANNHHBIH KOMIUIEKC (IIPOEKTOP, IKpaH), HOYTOYK, KOJIOHKH,
MIePCOHAIBHBIH KOMITBIOTEP C IPOTPAMMHBIM O00ECTIedeHHEM, BEIXOJOM B CeTh MIHTepHeT u
JIOCTYTIOM B 3JIEKTPOHHYI0 HH(pOpMammoHHO-00pa3zoBatenbhylo cpexy COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecrniedenue
JUISL pelakTHpoBaHus xuMunaeckux opmyin Isis Draw (beccpounoe I10); Koncynbsrant
mwnoc; CucteMa noucka TeKCTOBBIX 3aUMCTBOBaHUN «AHTUIIaruat.BY3y; Ilporpamma s
OBM «bank BonpocoB it KOHTpoIst 3HaHUiY; Cisco Webex; MOODLE;
JIEMOHCTPaIMOHHBIE U YUeOHO-HATIISAHBIC TOCOOMS (BUICOIPE3CHTAIINS ).
JlabopaTtopHoe obopynoBanue: Criekrpodortomerp [13-5300BH - 1 mr. PoTokomopumerp
K®K-3-01 «(30M3» — 1 mrt. ®otomerp poroanexrpuyecknit KOK-2 — 1 mrr.
Pedpakromerp NPD-45452M ¢ noacBeTKo# 1 Jor.imkanoi — 1mr. Becsr
ananutnyeckrne SHINKO HT 84RCE — | mt. Becsr maboparopusie npennznorasie ET-30011
— 1 wT. Becot 1abopatopusie CAS MW-120 — 1 mt. Memanka MarHutHas 6e3 1oJiorpesa ¢
sskopem I13-6100 — 1 mrT.
pH-metp-MumumBoneT™MeTp PH-150MU- 1 mit. Kongykrometp nopratuBabsidi OHAUS — 1
wit. Harpesarenshast mmta ES-H3040 — 1 wt. Hentpudyra CM-12 — 1 . Hikad
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cymibHbI SNOL - 1 mT.

JladopaTopus O01ieii, HEOPraHUYeCKO U AHAJIUTHYECKONH XMMHU J1JIs1 POBEAeHUs
3aHATHI CEMMHAPCKOI0 THIIA, JIA00PATOPHBIX 3aHATHI, KYPCOBOI0 IIPOEKTHPOBAHMSA
(BBINOJIHEHHMS] KYPCOBBIX padoT), rPyNNOBBIX U HHIAMBUAYAJbHBIX KOHCYJIbTALUIH, a
TaK:Ke CAMOCTOSITEILHON PadoThI 00yYaIOLIMXCH : TIPETIOIaBATEIIECKUI CTOJI, CTYJ, CTOJBI
U CTYIBS 711 00Y4YaIOMIUXCsI, Ta00PaTOpHBIE CTOJIBL.

Ob6opynoBanue: IHTepaKTHBHBIH MyJIbTUMEIUWHBIA KOMITIEKC (IPOEKTOP, TOCKa), HOYTOYK,
KOJIOHKH, TIEPCOHAIbHBIN KOMIIBIOTED C IPOTPaMMHBIM 00ECIIEYEHHEM, BEIXOIOM B CETh
HHTepHeT 1 JOCTYIIOM B 3JI€KTPOHHYI0 HH()OPMaMOHHO-00pa3oBarenbHyto cpeny COT'Y.
[Iporpammuoe obdecnieucnue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpamMuoe odecrnieucHue
JUISL pelakTHpoBaHust XxuMuueckux Qopmyit Isis Draw (beccpounoe I10); Koncynbrant
noc; CucTemMa Moucka TeKCTOBBIX 3aMMCTBOBaHUH «AHTHILIarnar.BY3»; IIporpamma s
OBM «bank BompocoB st KOHTpost 3HaHUIY; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHbIC U Y1eOHO-HATIIATHBIC TIOCOOHS (BUICOTIPE3ESHTAIIH ).

JlabopaTopHoe obopymoBaHue: Y4ueOHO-1a00paTOPHBIA KOMIDIEKC "DKOIOTHIECKU
MOHUTOPHUHT" — 1 mIT.

Pedpaxromerp UPD-45452M ¢ nmoacBeTkoit u pom.mkanoi — 1 mt.Pedpaxromerp
nopTtatuBHBIH WZ-113- 1 mr.Memanka marautHas ¢ mogorpeBoM 12 6110 — 1 mr. pH-
MeTp-MuuuBoIbT™METp pH-MeTp 150 M — 1 miT.

Konnyxromerp nopratusaeiii OHAUS ST300C-B— 1 mt. briok aBToMaTiuueckoro
tutpoBaHus «bAT»-1 mr.

bans BogsHas asyxmectHas UT-4302E ULAB — 1 ir. HarpesatenpHas miura ES-H3040 — 1
HIT.

Cymmnbabiii mkad [IC-80-01-CITY — 1 wt. Becsr anexrponnsie EK-300i -1 mt. Bechr
texHnueckne M-ER — 1 m.

ITeur mydenpras «[IM-8» - 1 mrt. Hentpudpyra CM-12-06 — 1 mt.
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JladopaTopus Pu3nyecKoil, KOJUIOMIHOM M AHAJIMTHYECKO XMMMH AJIs NIPOBeIeHUs!
3aHATHI CEMMHAPCKOI0 THIIA, JIA0OPATOPHBIX 3aHATHI, KYPCOBOI0 NPOEKTHPOBAHMSA
(BBINOJIHEHHMSI KYPCOBBIX padoT), rPyNNOBbIX U HHAMBUAYAJbHBIX KOHCYJIbTAIUI, a
TaKKe CAMOCTOSITeJIbHOI padoThl 00y4YAIOIUXCH !

MPeNoaBaTeIbCKUH CTOM, CTYI, CTOJIBI U CTYJIBS TSI 00YJaIOLIUXCsl, 1a00paTOpHbIE CTOJIBI,
KJIaCCHasl JTOCKa.

O6opynoBanue: MynbTUMEIUIHBIN KOMIUIEKC (IPOEKTOP, IKPaH), HOYTOYK, KOJOHKH,
MePCOHANBHBIA KOMITBIOTEP C IPOrPaMMHBIM 00ecIIedeHHEeM, BEIXOJOM B ceTh MIHTepHeT u
JIOCTYIIOM B 3JIEKTPOHHYI0 HH(OpMamoHHO-00pa3zoBaTenbHyto cpexy COIY.
IIporpammuoe obdecrieuenue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanus Sunrav WEB Class (beccpounoe [10); [Iporpammaoe obecnieueHme
U peJakTHpOBaHus xummdeckux ¢popmyn Isis Draw (beccpounoe I10); KoncynpranT
witoc; Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHUN «AHTHIIaruat.BY3»; [Iporpamma uis
OBM «bank BonpocoB 1t KOHTpoIst 3HaHUIY; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHbBIE U YUeOHO-HATJISAHBIE TI0COOUS (BUIEONPE3EHTAIIHS).

JlaboparopHoe obopynoBanue: YueOHO-1a00paTOPHBIN KOMIUIEKC "Dusndeckas u
KosutougHas xumus" — 1 mT.

ITeus mydenpras IKIIC-10 — 1 mr. AxBaguctiisarop «JI9-25»- 1 mr. Hedemomerp
«H®M»-1 mT.

bnok aBromatuueckoro turpoBanust «kbAT»-1 mt. Kongykromerp «Oxcnept -002-6H» -
1. Jlaboparopasiit nonomep «M-510»-1 mr. pH-merp-mmumBonsT™MeTp «pH-150MIN»-2
wt. Peppakromerp «IP®D-454» - 1mr. Memanka marautHast «[13-6110» ¢ nogorpeBom-2
. @otomerp 30M3 KDK-3-01 - 1 mt. Mukpockon OuHOKy sipHbIH "Mukmen-1"'- 1 mr.
Amnanmzarop «®moopar 02-2M» - 1 mit. bans BonsHas ayxmectHas UT-4302E ULAB — 1
wt. Criexkrpogoromerp [13-5300BU — 1 mr. Harpesarensuas miaura ES-H3040 — 1 .
Lenrpudyra Tagler HacronbHas naboparopHas MeauiuHackas mo TY — 1 mr.  Becsr
ananmutryeckrne SHINKO HT 84RCE — | mt. Becs! Texandeckne M-ER — 3 mit.
Cymuneabnid mkad 1C-80-01-CITY — 1 .
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