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PaGouas mnporpamMma cocrtaBieHa B cOOTBEeTCTBMM ¢  (DenepalbHbIM  IOCYAapCTBEHHBIM
oOpa3zoBaTenbHBIM cTaHzaproM no HampasieHuio 04.04.01 Xwumwus, mporpaMma «AHaTUTHYECKast
XUMUS», YTBEP)KICHHBIM ITpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanun

ot 13.07.2017 r. Ne 655, y4eOHBIM IJIAaHOM MOATOTOBKM Maructpa mo HamnpasieHuto 04.04.01 Xumus,
nporpamma «AHaJUTHYECKAsT XUMUS», YTBEPKIAECHHbIM yudeHbIM coBeToM PI'BOY BO «COI'Y»
(mpotokon Ne 9 ot 27.04.2023 1.).

CocraBuTelb: K.X.H., goieHT O.0. XaeBa

Pabouaa npoecpamma  Oucyuniunel npumama & cocmase  OCHOBHOU — NPOQPeccUOHATbHOL
00pa3o08amenvbHol NPOSPAMMbL peuteruem yueno2o cosema (npomokoa Ne 9 om 27.04.2023 2.)



1. CTpykTypa u o01asi TPy10€eMKOCTh TUCIHIJIMHBI

OO6mias Tpy10€MKOCTh AUCHUILUIMHBI « COBPEMEHHBIE CIEKTPOCKOMUYECKUE METOJbI aHAIN3a»

cocrasiisieT 5 3auernbix eaquunll — 180 vacos.

Ounas ¢popma oOyueHust 3aounas Gpopma o0yyeHHS
Kypc 2
CemecTtp 3
Jlexumn 36
[IpakTuyeckue (cemuHApCKuUE) -
3aHATHS
JlaGopaTopHbIe 3aHATHS 36
Koncynbranuu -
WToro ayIMTOpHBIX 3aHATHI 72
CamocrosiTenpHas padbora 72
Yacos B 3ET 5
dopma KOHTPOJIS DKk3aMeH
Ok3aMeH 36
3auer -
O01m1ee KOIMYECTBO YaCOB 180

2. lletn ocBOeHHST TUCIHILTHHBI

B cootBercTBUH C CDCI[epaJ'ILHLIM ToCyJapCTBCHHBIM O6pa30BaTeHLHLIM CTaHIapTOM IIO0

HarnpaBieHuto noArotoBku 04.04.01 Xwumwus, nporpamMma «AHAJIUTHUYECKAss XUMHUS», U YPOBHIO

BBICHICTO 06paSOBaHI/I${ Marucrparypa, yTBCpPXKIACHHOMY IIPHKA30M MI/IHI/ICTepCTBa 06p330BaHI/I$I n

Hayku Poccwmiickoit ®epeparuu ot 13.07.2017 r. Ne 655, mensMu OCBOCHHS JIACIUILTHHBI

«CoBpeMeHHBIE CIIEKTPOCKOIMYECKHE METO bl aHAIN3a» SBJAIOTCA (POPMUPOBAHUE NIPEICTABICHUN O

TCOPECTUICCKNX OCHOBAX COBPEMCHHBIX METOJOB MOJICKYJIAPHOTO M aTOMHOI'O CIICKTPOCKOIMMYCCKOI'O

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

MPAKTUYCCKUX YMeHI/Iﬁ M HABBIKOB JJICKTPOXHMMHUYCCKOI'O aHaIn3a AJIA PCHICHUA Pa3sINYHBIX aHAJIUTUYCCKHUX

3aga4 B HpO(I)eCCHOHaHBHOﬁ Hay‘lHO-HCCHCHOB&TGHBCKOﬁ, MeJaroru4eckon u HpOPI3BO,Z[CTBCHHOI>i
ACATCIIBHOCTHU COI'JIaCHO HpO(l)eCCI/IOHaJIBHBIM CTaHJapram:

40.010. IIpodeccuonanbHbiii craHgapT «CHEHUATHCT MO TEXHHYECKOMY KOHTPOJIIO
KAa4ecTBAa NMPOAYKIMHW» YTBEPXKIEH NPUKa30M MUHHUCTEPCTBA TPYyJa U COLMAIBHOM 3aIUThI
Poccuiickoit ®enepaunn ot 04.03.2014 Ne 123H. (3apeructpupoBaH MUHHCTEPCTBOM
toctuiimu Poccuiickoit @enepaunn 22 anpens 2014 r. Ne 32067). Bua npodeccrnonanbHoi
JEATENBHOCTH — « TEXHUUYECKUI KOHTPOJIb KaUeCTBA MPOLYKLIUN.

40.011. ITpodeccuonaabHblii ctaHaapT «CHeUAJNCT MO HAYYHO-WUCCIEIOBATEIBCKUM U
OIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM» YTBEp)KIECH INpukazoM MUHHCTEpCTBA TpyAa HU
counanbHoU 3ammThl Poccuiickoit @enepauuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunucrepctBom roctunuu Poccutickoit @enepaunn 21 mapra 2014 r., perucrpanvioHHblil Ne
31692). Bung npodeccuoHanmpHOM — AestenbHOCTH  —  «OCYyIIECTBICHHE  HAy4dHO-
HCCIIEIOBATENbCKON JESITETbHOCTH MO pEeHIeHHI0 (YHJaMEHTAIbHBIX U MPUKIAIHBIX 3adad
XMMHYECKON HaMpaBJI€HHOCTH B COCTaBE HAYYHOTO KOJUIEKTHBAY.

B pesynbrare nzydenus 1ucuuruinabl « CoBpeMeHHbIEe CIIEKTPOCKOIIMYECKUE METO bl aHAIHN3a

MNpUBCACT K (I)OpMI/IpOBaHI/IIO TBOPYCCKHU pa6OTaIOIJ_II/IX CIICHUAJIMCTOB € PA3BUTBIM HAYYHBIM
MBIIIJICHUEM, 06na;1afomnx HCO6XO,Z[I/IMBIM 3amacoM 3HAHUKM B OOJACTH AHAIMTHYECKONH XHMHUU




PCAIBHBIX O6”beKTOB, CIIOCOOHBIX HMCITOJIB30BaTh TCOPCTUUCCKHUEC 3HAHHUA ITPU PCUHICHUHN NMPAKTUUYCCKUX
3aaa4, IposABIIAA IMPU 3TOM CaMOCTOATCIBHOCTh, MHUIIMATUBY, a4 TAKXKC B HCO6XOI[I/IMLIX CIydasax —
YMCHUC YUaCTBOBATh B IIPUHATUU KOJIJICKTUBHBIX pemeHHﬁ, BBI6I/Ipa$I HanOoJIce ONTUMAJIBLHBIC U3 HUX.

3. Mecrto nucuumiinHbl B cTpykType OINOIT

Cornacio ®I'OC BO u OIIOIT 04.04.01 Xumusa HanpaBieHHE «AHATUTHYECKAs XUMMS»
mucuuiinHa  «CoOBpEeMEHHbIE  CHEKTPOCKOIIMYECKHE METOAbl AaHaJW3a» OTHOCUTCA K YacTH,
dhopmupyeMoli yuacTHUKaMu 00pa3oBaTebHBIX OTHOIICHHH, 010K- B1.B.06.

Jia  u3ydeHus  JUCUUIUIMHBL  oOywaromuecs  JODKHBI — 00JajaTth  CIEAYIOIIKUMU
npodeccnonansubivu (I1K) komneTeHIUsIMHU:

* CIIOCOOCH TUIAHUPOBAaTh pabOTy ¥ BBIOMPATh aJIEKBAaTHBIE METOJbI PEHICHUS HAYYHO-
HCCIIEI0OBATENIbCKUX 3a7]a4 B BEIOpAHHON 00JIACTH XUMUU, XMMHUYECKON TEXHOJIOTUU MJIM CMEXHBIX C
xumueii Haykax (I1K-2);

* CIIOCOOEH HMCMOJIb30BaTh (yHIaMEHTANbHbIE 3aKOHBI XUMUU U BIIAJIETh TEOPHEH U HABBIKAMU
MPAKTUYECKOH paldOThl [ peUIeHHs Hay4YHO-HCCIEAOBATEIbCKUX 3a/ad C HCIOJIb30BaHUEM
COBPEMEHHBIX MPUOOPOB U KOMITbIOTEPHBIX TexHoorui (ITK-3),
cOpMUPOBAHHBIMHU B MpOLIECCEe M3YYCHMs] AUCUUIUIMH HampasieHus noarotoBku 03.04.01 Xumus
OakamaBpuata: «Heopranwdeckas Xumus», «AHATUTHYECKas XuMus», «OpraHuueckas XUMUSD»,
«Duznueckas  xumus», «Duzukay, «Marematukay, «Madpopmaruka», IIpobootbop U
MPOOOIOATOTOBKAY, MUCIUIUITMH MaruCTPaTyphl: « AHAIN3 MPUPOTHBIX U IPOMBIIUICHHBIX 00BEKTOBY
(b1.B.03), «Opranuzanuss paboThl aHaauTH4Yeckoi Jjaboparopum» (b1.B.JIB.03.01), a Ttaxxke
npoxoxaeHus «I[Ipor3BOACTBEHHOM MPaKTHKK (Hay4HO-KHCCIeaoBaTeNbekas pabora)» (62.B.01(H)).

Jlns ocBoeHus qaHHOU yueOHou aucuuriinHbl (Y []) cTyaeHT JomkKeH:

3HATh. MpaBWiIa pabOThl B XHUMHUYECKOH naboparopuu, (pU3MUECKHEe OCHOBBI CIIEKTPOCKOIIHH,
CTPOCHHE M CBOWMCTBAa aTOMOB M MOIIEKYJ, OCHOBBI CIEKTPOMETPHUYECKHX METOJIOB, CIOCOOBI
BBIPAKEHUSI KOHLEHTPAIMU PACTBOPOB, COBPEMEHHOE COCTOSIHUE U MIEPCIIEKTUBBI UX PAa3BUTHUSA;

yMeThb. TIEPeXOAUTh OT OJHOTO0 BHUJA KOHILEHTpPAIlMd K JPYroMmy, IPOBOJUTH TOIHYIO
CTATUCTUYECKYI0 00pabOTKy pe3yJbTaTOB aHajiu3a, OICHUBATh TMPABWIBHOCTD MOJYYCHHBIX
pe3yIbTaTOB, CTPOUTH TPATYHUPOBOYHBIN IPAPUK U BEIYUCISITH €r0 TapaMeTPHI,

BJIQ/IeTh. HAaBBIKAMU OSKCIEPUMEHTAIBHOW pPabOThI, HSKCIEPUMEHTATBHBIMH METOJIUKAMU
XMMHUYECKOTO aHallN3a, HABBIKAMU CTaTUCTUYECKON 00pabOTKU pe3yIbTaTOB aHAIHN3a.

Conepxxanne auCHUIUIMHBL  «COBpEMEHHBIE  CHEKTPOCKOIUYECKHE METOJbl  aHaIu3a»
BBICTYIIAET OMOPOH [T IPOXOXKICHUS TpakTHK Oyioka 2: «IIpemaumiomuas npaktukay (52.B.02(I1x)),
«Hayuno-uccnenosatensckas pabora» (b2.B.01(H)) u 6moka 3 — «3ammra BKP, moaroroBka k
3alUTE U MPOLENYPY 3alUThD».

N3yuenne maHHONW y4eOHOW IUCHUIUIMHBI SIBJISIETCS TOJATOTOBKOW CTyJIEHTa K Oymaylien
npodeccuonansHoil nearenbHocTd 40 CkBO3HbIEe BHAbI NPO(EeCCHOHAIBLHONH IeSiTeJIbHOCTH B
NMPOMBILLIEHHOCTH (B cdepe HAYYHO-TEXHUYECKHUX, ONBITHO-KOHCTPYKTOPCKUX Pa3padoTOK M
BHEJpeHHUs] XMMH4YEeCKOH MNPOAYKIHMH Pa3idu4dHOr0 Ha3HadYeHHsi, B cdepe MeTPOJIOTrHUH,
cepTUGPUKANMUA U TEXHMYECKOr0 KOHTPOJISI KAayecTBa MPOAYKIHH), a UMEHHO «TexHuuecKkuit
KOHTpOJIb KadecTBa mnpoaykuum», kox 40.010, mpodeccuonanbhblii craHaapt «Crnenuanuct 1o
TEXHUYECKOMY KOHTPOJIIO KadecTBa MPOAYKLUHM» U «OCylIeCTBICHHE HAyYHO-UCCIEI0BATEIbCKOU
JESATETLHOCTH TI0 PEIIeHUI0 (PyHIaMEeHTaIbHBIX U MPUKIIATHBIX 33/1a4 XUMUYECKOW HAMPaBIEHHOCTH B



cOoCTaBe HaydyHOro KoJuiektuBa», kona 40.011, mpodeccuonanmpHbiil cTanmapT «Crnenuamuct o

HAYYHO-HMCCIIEI0BATEIBCKIM U OMBITHO-KOHCTPYKTOPCKUM pa3paboTKam.

[Ipy OoCBOEGHUM MAHHOW NUCHUILITMHBI CTYJICHT CMOXET HPOJAEMOHCTPUPOBATH CIEAYIOLINE
0000meHHbIe TPyAoBbIe PyHKkuuM (OTD):
e Opranu3zamnus paboT MO MOBBIIICHUIO Ka4eCTBA MPOTYKIIHH.

L4 HpOBeI[eHI/Ie HAaY4YHO-HUCCJICAOBATCIIbCKUX M OIIBITHO-KOHCTPYKTOPCKHUX pa60T II0 TEMATUKE

OopraHu3aluu.

4. TpeOoBaHUA K pe3yJIbTATAM OCBOEHMS AUCHUIIMHBI (KOMIIETEHIIUN 00y4alonierocs,
(¢opmupyembie B pe3yabTaTe 0CBOCHUS JUCHUNIMHBI (MOLYJIs1)

B pesynbrare u3ydeHHs ~Kypca ~ MarucTpaHT JIOJDKEH  oO0JanaTh  CIEIYHOIIMMHU
npogeccuoHanbHbIMH KoMneTeHuusmu (IIK):
3agaua Kon n naumeHoBanue Kon n HaumeHoBanue unukaropa | OcHoBanue
npogdeccCHOHAIBLHOM npodeccuoOHAILHOM JAOCTHKEHUsI MTPO(eCCHOHAILHOM I10)
JeATeJTbHOCTH KOMIIeTEeHUH KOMITeTEeHUH
HayuHo-uccie1oBaTeqbeKuii THI 32124

Ocy1ecTBiieHue InK-2. IIK-2.1. CocTtaBisgeT oOImui miax AnHamms3
Hay4HO- CrniocoOeH mIaHupoBaTh | UCCIEAOBAHUS U ACTAIbHBIC TIaHbI OIIbITA,
UCCIIEIOBATENBCKON | paboTy U BHIOMpATH OTJIEbHBIX CTAIHM. IC:
NEATEILHOCTH 110 aJleKBaTHbBIE METOJIBI IIK-2.2. Beioupaer 40.010
pEIICHUIO pelIeHus HayYyHO- AKCIICPUMEHTAIBHBIC U PACUETHO- 40.011
(yHIAMEHTAIBHBIX | MCCIIEOBATEIbCKUAX TEOPETUYECKHE METO/IbI PEIICHUS

Y TIPUKJIATHBIX 3a/1a4 B BBIOpAHHOM MIOCTaBJICHHOM 3a/1auu UCXOS U3

3aJa4 XUMUYECKON | 00JIacTH XUMHH, UMEIOIINXCS MAaTePHATBHBIX U

HaNpaBJICHHOCTU B | XUMUYECKOM TEXHOJIOTUH | BPEMEHHBIX PECYPCOB.

COCTaBE HAy4YHOI'0 i cMexxHBIX ¢ xumueil | IIK-2.3. [IpoBoauT nucnsitanus

KOJIJIEKTHUBA HayKax WHHOBAIIHOHHOM MPOTYKITUH.

OcyiecTBieHne IIK-3. Criocoben IIK-3.1. Ucnoas3yer IC:
Hay4yHO- HCII0JIb30BATh (yH1aMeHTalbHbIE 3aKOHBI 40.010
HCCIIEIOBATENbCKON | (yHIaMEHTaJIbHbIE XMMHUYECKON HAyKH JUIs pa3paboTKu 40.011
JESITeTbHOCTH TIO 3aKOHBI XMMUH | BJIAJIETh | HOBBIX METO/IOB M METOIMK aHAJIH3a

PELICHHIO TeopHel U HaBbIKaMU BEIIECTB U MaTEPHAJIOB, a TAKKE
(GyHIAMEHTAIBHBIX | MIPAKTHYECKOW PabOTHI JUTSL pEIIeHUsT HAy9HO-

Y MIPUKJIATHBIX
3a7a9 XUMHUIECKOMN
HANpPaBJIEHHOCTH B
COCTaBe HAy4YHOr' O

KOJIJIEKTHBA

JUIS PEILIEHUS] HAy4YHO-
HCCIIeIOBATeNbCKHUX 3a1a4
C MCIIOJIb30BaHUEM
COBpPEMEHHBIX IPUOOPOB H
KOMIIBIOTEPHBIX
TEXHOJIOTHH.

HCCIeA0BATENIbCKUX 3a/a4 B
00J1aCTH aHATUTHYECKOW XUMUU U
CMEKHBIX C XUMHUEH HayKax.
IIK-3.2. YMeeT HaXOquTh,
(hopMynHUpoOBaTh U peuiaTh
CTaHJApTHBIE 33/1a4l B HAyYHO-
HCCIIEA0BATENbCKOM IeATEIbHOCTH B
BBIOPAHHOW 00JIACTH XUMUU C
WCIIOb30BAHUEM COBPEMEHHBIX
MPUOOPOB U KOMITBIOTEPHBIX
TEXHOJIOTHM.

IIK-3.3. Bnazneet Teopueii u
HaBBIKAMH PAKTUYECKON PaOOTHI




JUIs peteHns: GyHIaMEeHTAIbHBIX 1
MIPUKJIAJHBIX HAY4YHO-
HCCIIEI0BATEIbCKUX 3a1a4.

@dopMUpOBaHHE  YKa3aHHBIX KOMIIETEHIMH IO JUCHMIIMHE CBA3aHO C  00JacTAMHU
po¢eCCUOHATILHOM 1EATEIbHOCTH BBIITYCKHUKA MarucTpaTyphl:

* IIpodeccronanphplii  cranaapt «CHeLMaIUCT 10 TEXHUYECKOMY KOHTPOIIO KadyecTBa
npoaykuun», kon 40.010. Bun npodeccuonanbHoil aesrenpbHOCTH — «TeXHUYECKUH KOHTPOJIb
KayecTBa npoAaykuum». O0o0menHsie TpyoBbie GyHKIHKU — KOHTpOIIb KauecTBa MPOIYKIIUH Ha BCEX
CTaJusIX IPOU3BOJCTBEHHOTO Mporecca. Kox A. YpoBeHb KBamupukamum — 5.

* TIIpodeccronanpuenii cranmapt «CrnenuanucT MO HayYHO-HUCCIEIOBATEIbCKUM M OIBITHO-
KOHCTPYKTOpCKHM  paspaboTkam», kox 40.011. Bug mnpodeccHoHANIBHON AEATEIHBHOCTH —
«OcylecTBICHHE Hay4YHO-HCCIEI0BATENbCKON JIE€ATEIbHOCTU [0 PEIIEeHUI0 (YHAaMEHTAIbHBIX M
IPUKIIAJHBIX 33]a4 XUMHUYECKOW HAIIPAaBICHHOCTH B COCTaBE HAY4YHOIO KOJUIEKTHBa». OO0OLIEHHBIE
TpyaoBble GpyHKuuu — IlpoBeneHne Hay4HO-UCCIIEOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX padoT
no tematuke opranuzanuu. Koa C. Yposens kBanupukanuu — 6.

B pesynpraTe UM3ydeHHs  JAUCLUUIUIMHBI  CTYJEHT JOJDKEH HIPHUOOpPECTH  CleIyroIIHe
npodeccuoHaTbHbIC 3HAHUS, YMEHUS U HABBIKH:
3HATh:

» TEOpEeTUYEeCKHe OCHOBBI, cHenuuky ©  OCOOCHHOCTH TPHUMEHEHHS COBPEMEHHBIX
CIEKTPOMETPUUYECKUX METOAOB aHaliu3a JI1 PEIIEHUS KOHKPETHBIX NPAKTUYECKUX 3akad
OIIpeICIICHUs] HEOPTaHNYECKUX U OPraHUYECKUX BELIECTB B MPOMBILUICHHBIX, IPUPOJHBIX U
ouonornyeckux oovekrax (IK-2, IK-3);

» METOJMYECKHE OCHOBBI ITAHUPOBAHUS CHIEKTPOMETPHYECKOTO IKCIIEPUMEHTA U MPAKTUYECKOU
€ro peaju3allii WCCICAOBAHUA B OOJACTH OPraHUYECKOTO M HEPTEXUMHUYECKOTO CHHTE3A,
9KOJIOTHH, B aHAJM3E MPOAYKTOB NIUTaHUs, B arpoxumuu, B meauiuHckoit xumun ((IK-2, K-

3).
yMeTb!

» OCYUIECTBIATH MOUCK UH(opManuu (yueOHON, HAYYHOM U CIIPABOYHOM JIMTEPATYPhl) B 00IaCTH
CIIEKTPOCKOMMUYECKUX METOJIOB HCClienoBaHus coctaBa cinoxHbix cMeceit (IK-2, TIK-3);

» aHATM3UPOBaTh W KPUTUYECKH OIICHWBATh COBPEMEHHBIC HaydHBIC JOCTIKEHHsS B 001acTH
criekTpomerprueckux MeronoB uccienosanus (IK-2, MK-3);

»  KBaTH(HUIHUPOBAHHO OCYIIECTBIATH MPOOOOTOOP M MPOOOTMOATOTOBKY M aHAIM3 PAa3TUYHBIX
oobexroB (IK-2, MK-3);

» BBINIOJHATH 9KCIIEpUMEHTAJIbHbIE IPOLETyPHI CHEKTPOMETPUUYECKOTO aHaJu3a,
MOJIEPHU3UPOBATh W3BECTHBIE CIEKTPOCKONUYECKHE METOIMKU JUIsl PEUICHHsS KOHKPETHBIX
ananutndeckux 3amad (IMK-2, ITK-3);

» TIPOBOJUTH HAyYHO-HCCIIEAOBATEIbCKYI0 pPabdOTy B OOJIACTH aHAIUTHYECKOH XUMHH Ha
coBpemernoM obopyaoBanuu (IK-2, TK-3);

» HCIIOJIb30BaTh MOJYYCHHbBIC 3HAHUS 115 perneHus npodeccronanpubix 3anad (MK-2, TK-3).

BJIA/I€Th:

» DOKCIEpUMEHTAIBHBIMH METOAMKAMH CHEKTPOMETPHUECKOTO aHallM3a pPa3lIUYHBIX OOBEKTOB
uccinenoanus (IK-2, IK-3);

» METOJ0JIOTUEH HAay4YHBIX WCCIEJOBAaHHW, KPUTHYECKOH OIICHKOH IOJNyYEHHBIX pe3yJIbTaTOB
(MK-2, IIK-3);




> TBOPYECKHMM AaHAJIM30M BO3HHUKAIOIHUX HOBBIX HpO6HCM B O6J'IaCTI/I AHATUTUYECKOU XUMHUU
(IIK-2, TIK-3).



5. Coz[epma}me H yqeﬁno-MeTounquRaﬁ KapTa IMCHUIIJINHBI

Ne HaumeHoBaHune Tem (BOIPOCOB), AyauTopHBIE CamocrosiTe1bHasA Dopmsl Jlutepa
HeJeJH H3y4aeMbIX 110 JaHHOH JUCHUIIINHE 3aHSITHS, padorta KOHTPOJIsA Typa
4yachl
JL n1a0. coJiep)KaHne Jachl

1 Brenenne. O0mue moao:KeHUs U KJIACCH(PUKALMYU B CIIEKTPOCKOMUH. 2 2 HcTopus pa3BUTHS CIIEKTPOCKOTTMIECKUX 4 Koncrexkr, [1-3],
CIIeKTpOCKONIMYECKHE METOIBI aHAIN3a, KX MECTO U 3HAYCHHE B PEIICHUN MeToZoB aHam3a. COBpeMEHHOE COCTOSTHHE MOArOTOBKA K [5], [—
aKTyaJbHBIX 337189 COBPEMEHHON HAYKH, HAPOIHOTO XO35MCTBA, CIIEKTPOCKOTIMIECKUX METOIOB U 00JIaCTH n1aGopaTopHoMy [7-12]
OKpYy>Karolie cpensl 1 MequnruHbl. OCHOBHBIE 3Tallbl Pa3BUTHSA MPUMEHEHNS, 3HaYE€HHE ¥ MECTO Cper SAILITHIO,
cnexkrpockonuu. Kinaccudukarmm ciekTpoB U CHEKTPOCKOITMYECKUX JPYTHX aHAJTUTHIECKHX METO/I0B KOHTPOIbHAA
METOJIOB: TI0 00BEKTaM aHaJIM3a, MOJO0KEHHUIO B IIIKAJIe MIEKTPOMarHUTHBIX pabora,

BOJIH, BUJIaM JIBIDKEHHS B MOJIEKYJIe, XapaKTepy B3aUMOJICHCTBUS BeIleCTBa ﬁey?;igifv;eunﬁﬂaﬂ
C 3JICKTPOMArHUTHBIM U3Ty4YeHHEM. ATOMHBIC U MOJICKYJIIPHBIE CIIEKTPHI. T ——
[IpuHUMDBI AeneHus

CIEKTPOCKOIINYECKUX METOJIOB aHAJIN3a HA 3JIEMEHTHBIN, MOJIEKYJIIPHBINA U

BEIIIECTBEHHBIN (XMMHUUecKHe (JOPMbI) aHAIU3.

2 BBenenne. ®u3nyeckue 0CHOBbI aTOMHOM cnekTpockonuu. [lonarue 2 2 OCHOBBI KBaHTOBO T€OpUU CBETA. 4 Koncrekr, [1-3],
crektpa. CnekTp aroma Bogopoa. CoeKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. KopnyckynsipHO-BOTHOBOM Ayanu3M CBETA. HIOATOTOBKA K [5],
Vpasuenue Punbepra. CriekTpasibabie TepMbl. OCHOBEI KBAHTOBOM TEOPHUH Uurepdepenius 1 audpakus CBeTa. n1abopaTopHoMy [7-12]
ceta. KopmyckyssipHO-BOJIHOBOH tyanusM cBeTa. IHTepdepeHus u SAHATHIO,
mudpaxuus ceera. Crpoenne aroma. KopiryckysipHO-BOJTHOBOH yain3m KOHTPOJIbHAA
MaTepHalbHBIX YacTull. Bomusr ne-bpoiins. [ndpakius 351eKTpoHOB. pabora,

BonnoBas ¢ynknust. KBanrossie uncina. [IponcxosxneHne aToMHBIX Eg?:;?éme
cniektpoB. [IpaBua oT6opa. rnoccapus

3 Ontuueckas cniektpockonusi. [Torarue onrudeckoro crekrpa. [Ipupona 2 2 CpaBHHTEBHBIC XapaKTEPUCTUKHA METOIOB 4 Koncrekr, [1-3],
3JIEKTPOMAarHuTHOrO U3JlydyeHus. B3aumozaecTBre 31eKTpoMarHuTHOTO ATOMHOM ONTUYECKOW CHIEKTPOCKOIHUU. HIOATOTOBKA K [5],
n3IydeHus ¢ BenrecTBoM. OCHOBHBIE XapaKTEPHCTHKN U3ITydeHHs (ITHHA [Ipo6a (arperaTHoe COCTOSIHHE, n1abopatopHoMy [7-12]
BOJIHBI, 4aCTOTa, BOJIHOBOE YUCi0). [IoHsATHE CHIEKTpaIbHOM JINHUN U ee orpeziernsieMble IeMeHTHl). KauecTBeHHBIH SAHATHIO,

XapaKTepUCTHUKH (TI0JI0KEHHE, MHTEHCUBHOCTD, IIUPHUHA). aHaJIN3. cobeceioBanme
OnekTpoMarHuTHEIHN criekTp. Kimaccudukanus MeTogoB aToMHOI 110 BoTpocam,
ONTHUYECKOH CIIEKTPOCKOITMH. ATOMHAs SMUCCHS, aTOMHas abcopouus, TOCT, peticHne
aToMHast (IIyopecIeHITHS. sanat




OnTuyeckas CIEKTPOCKONMHUs. XapaKTePUCTUKH ONTHYECKUX KommaecTBeHHbIH aHaMN3 (TIpenernt Koncmexr, [1-3],
CIeKTPAIbHBIX NPUOOPOB. CxeMa ONTHIECKOTO CIEKTPOMETPa 0OHapy>KeHHsI, OTHOCHUTEIIFHOE CTaHAAPTHOE HOATrOTOBKA K [5],
(MoHOXpOMaTOpa). UCTOYHUKY u3aydeHrs. MOHOXpOMATHU3AIHs OTKJIOHEHHE, BO3MOYKHOCTh nabopatopHOMy [7-12
n3nyuenus. bezaucnepcronHsbIi criocod (abcopOIMOHHBIE U MHOTOJIEMEHTHOTO aHanu3a). CnekTpanbHoe SaHATHIO,
nHTepdepeHINOHHbIE CBEeTOQMIBTPEI). JIMCIepCHOHHBIH cI0co0 obopynoBanue. Kpurepuu Beibopa MeTona cobecentorane
(IpU3MEHHBIE MOHOXPOMATOPHI U TU(PPAKIIMOHHBIE PELIETKH). aHanu3a. I10 BOIIPOCaM,
XapakTepucTHKH MOHOXpoMaropa (yriaoBasi, JIMHelHHast 1 o0paTHas ;ae;:"{ pelierHe
JUHENHHas TUCTepCHs; CIIEKTpalIbHas 110JI0ca IPOIyCKaHUs; pa3pellieHue U
paspermaronas cuia; CBeTocwia). [IppeMHUKN M3y deHUsL.
dotorpapuueckne MeToabl. PoTo3IEKTpUIECKHE METOIBI ((HOTOTMOMIBL,
(h0TORIeMEHTHI ¢ BHENTHUM (PoT03PPekTOM, HOTOYMHOKHUTEIN).
OnTuyecKkas CIEKTPOCKOMHUSI. ATOMHO-IMUCCUOHHAS CIIEKTPOCKOMUS Tabnuier 1 0003HAYCHUS CIIEKTPAThHBIX Koncrekr, [1-3],
(ADC). Kimaccuduranus meronoB ADC 1o crmocody aToMH3anH. nuHui. [ToHdaTHE aHATTUTHYECKOM TIOATOTOBKA K [5],
DOmuccronnas poromerpus miamenn (DPIT). Cxema crieKTpoMeTpa st CIIEKTPAJIBHOM JUHUA. [ OMOJIOTHIHOCTD n1aGopaTopHOMy [7-12]
O®II. Uctounuku atomuszanuu U Bo30yxaeHus B ODII (mramena). ADC ¢ CHEKTpaJIbHBIX TUHUN. [IpuMeneHnue SaHATHIO,
3JIEKTpOTEpMHUUECKON aroMu3anueil. [ToHsTHe SMUCCHOHHO- aTOMHO-2/ICOPOIIMOHHON CTIEKTPOCKOINH B cobeceniopaue
cniektpanbHoro ananuza (JCA). Cxema ciektpometpa aist ICA. bapMaryu, MeIUIMHE, CEIBCKOM 10 BOIpOCaM,
Vcrounuku aroMuzanuu 1 Bo30yxaenus B ICA (ayroBoii paspsiz, XO3sHCTBE. TeCT, petuerne
HCKPOBOM pa3psiji, BLICOKOYACTOTHBIN pa3psill, JiazepHoe uznydenue). ADC gzlgzzumHHHX
€ MHIYKTHBHO-CBsA3aHHOHU 11a3Moil. ADC ¢ Ja3epHBIM MUKPO30HIOM. Kom()’KBHyM
KauectBennsiit DCA. Tabnuubl 1 0003HAYCHUS CIIEKTPAIBHBIX JIMHUH.
Komnuecteennsrit DCA. Ypasuenne Jlomakuna-1leitbe. CamonornomnieHne
1 caMoOOpaIleHNe CIEKTPaTIbHBIX JTHHUH. PU3NKO-XUMHYIECKNE MTPOIIECCH
Ha MOBEPXHOCTH IEKTPOOB. [IoHATHE aHAIMTHYECKON CIIeKTPaIbHOM
JMHUH. | OMOJIOTHYHOCTh CHEKTPAIBbHBIX THHUH. OCHOBHOE ypaBHEHHE
koauuectBeHHoro 9CA. ITomexu B ADC.
OnTnyeckasi CIEKTPOCKONUsl. ATOMHO-a0copOLMOHHAS Onextporepmuueckas AAC. AToMU3aTOPHI Koncrekr, [1-3],
cnexktpockonusi (AAC). Knaccudukanus meronoB AAC no crocoOy (rpaduroBas kroBera JIbBOBa, rpaguTOBBIC TIOJIrOTOBKA K [5],
aromusanu. [Tnamennas AAC. AToMH3aTOpBI (TIaMeHa). neuyn Kunra u Maccmana). [Ipumenenue n1abopaTopHOMy [7-12]
Onextporepmudeckas AAC. Atomuzarops! (rpadutoBas KroBeTa JIbBoBa, aTOMHO-3MHUCCUOHHOM CIIEKTPOCKOIIUU B SAHATHIO,
rpa¢utoBsle ieun Kunara n Maccmana). Mctounnku ceta B AAC (JaMitsr CEJIbCKOM XO3SHCTBE, (hapMaIlum. cobecenioBanue
C TIOJTBIM KaTOJIOM, 0€33JIeKTPOIHBIE pa3psTHBIC JIAMITbl, HCTOYHHUKH 110 BOTpOCaM,
CIUIONIHOTO criekTpa). Cxema aToMHO-a0COpOIMOHHOTO TeCT, petierne
cnekrpodortomerpa. KonmuectBennsiii anamms B AAC. 3akon byrepa- g:;ZL?HHOHHHX
Jlamb6epra-bepa. [Tomexu B AAC. KOJTJ'I(;KBPIyM
Onruyeckas CIEKTPOCKONHUsI. ATOMHO-()JIyopeceHTHasI IIpumenenne ADC B ka4eCTBEHHOM aHAIH3E Komncrekr, [1-3],
cnekrpockonus (ADPC). Knaccupukanus meroqoB ADC o criocody JIeKapCTBEHHBIX cpeAcTB. KoanuecTBeHHBIH IIOIrOTOBKA K [51,
atomusarun. Inamennas ADC. Dnekrporepmuueckas ADC. Cxema ADC aHanu3 JeKapCTBEHHBIX CPEICTB. naboparopromy [7-12]
aToMHO-(IyopecueHTHoro cnekrpomerpa. Ocobernnoctu ADC. SQHTHIO,

cobeceoBanue

Artomuzaropsl. Mcrounuku ceera. [Tomexu B ADC.




10 BOIIPOCAaM,
BBITTOJTHCHUE
Kelc-3aganus,
TECT, peUICHUuC

CUTYallUOHHBIX
3a1a4

8 PenTrenosckasi cnekrpockonus. [IoHATHE pEHTTEHOBCKOTO CHEKTpaA. ITpaBuna or6opa mpobd asst Koncmexr, [1-3],
Knaccugukarus MeToJ0B PEHTITCHOBCKOM CIIEKTPOCKONUU. PEeHTreHOBCKast peHTreHocneKkTpagbHoro aHanuza: PCMA, IIOATOTOBKA K [5],
OMHCCHSI, PEHTTEHOBCKast aOCOPOILHsl, pEeHTT€HOBCKas! (DIyOpeCHCHIHS. PDA, PPA. nabopatopHOMy [7-12]
HemnpepriBHOE (TOPMO3HOE) M XapaKTEPUCTHYECKOE (TMHEHTaTOE) SaHATHIO,

PEHTreHOBCKOE M3Tyuenue. IIoHATHE PEeHTIeHOCTIEKTPATLHOTO AHAIH3a cobecenopare
(PCA). Kimaccuduxamus meronoB PCA mo crioco0y renepanun TI0 BOTpocaM,
PEHTIE€HOBCKOT0 M3IydeHus. DJIeKTPOHHO-30HI0BbIil BBINOJHCHNE
PEHTTEHOCTIEKTPALHEIN MUKpoanamus (PCMA), Kenc-3aflanus,
peHTreHo(IIyopeceHTHEIH ananu3 (POA), peHTreHOpaIHOMETPHIECKHUI TCCT,  pelueHne
ananu3 (PPA). O603Ha4€eHHs B PEHTI€HOBCKUX CHeKTpax. IIpaBuia CHTYaLHOHHBIX
otbopa. Janat

9 PentrenoBckas cnexrpockonns. KadectBeHHbll aHanu3. 3akoH Mo3snu. Mertponorudeckue XapaKTepUCTUKA Koncmexr, [1-3],
Breixon peHTreHOBCKO# (yopecueHun. I[loriomenne peHTTEHOBCKOTO MetonoB PCA (mpenen oOHapyKeHHUs, HOATOTOBKA K [5],
W3IIyYeHHUs], Kpasl TOTJIOICHUSI 1 MacCcoBble KO3(D(UIIMEHTHI MOTJIOMICHHS. OTHOCHTEJIFHOE CTAaHIAPTHOE OTKIIOHEHHE, n1aGopaTopHOMy [7-12]
CxeMa PEHITEHOBCKOTO CIIEKTPOMETpA C  BOJNHOBOH  JMCIIEPCHEIL. riay6rHa 0TO0pa aHATUTUYECKOM SamiTHIO,

HcroyHnKkn M3IydeHUsl (PEHTTCHOBCKAs TPyOKa, SJNCKTPOHHAS ITyIIKa). UH(POPMALIUH, JTOKaTBHOCTD 110 cobecenoBane
PasnoskeHue PEHTIeHOBCKOTO U3JIydEHHs B CIIEKTp. 3akoH Bynbga-Bbparra. [IOBEPXHOCTH). 110 BOTpocaM,
KpucTabi-aHainu3atopsl.  JIeTeKTopbl  U3JIyueHHs  (MOHU3ALMOHHBIE, BBITOTHCHHC
CLMHTUIISIMOHHBIE, 0Ty IPOBOAHUKOBBIE). OCOOEHHOCTH PEHTIEHOBCKHX Keuc-3allanud,
CIIEKTPOB C BOJHOBOM U DHEPreTUUYECKON aucnepcueil. Merpoaoruueckue reer
xapaktepucTukun MetoqoB PCA (mpenen oOHapyXeHHSA, OTHOCHTEIBHOE

CTaHJapTHOE OTKJIOHEHHUE, INTyOHHa 0TOOpa aHAIUTHYECKOH HH(pOpMaLHy,

JIOKaJIbHOCTB 110 IOBEPXHOCTH).

10 PentrenoBckas cnekrpockonus. KauecTBeHHBIH U KOJTHMYECTBEHHBIH KauectBennsiit PCA. Ocobennoctu Koncrmexr, [1-3],
PCA. TloctanoBka 3amaun. OT60p ¥ MOATOTOBKA MPOOKL. ["oMOTreHH3aIHs MPUTOTOBIICHUS 00Pa31I0B CPaBHEHUS IS HOJrOTOBKA K [5],
npoOsl it POA (pacTBopeHHe, IpecCoOBaHME MOPOILIKOB, CIIABICHUE). PDA u PCMA. Bbi6op onTuMasbHbIX n1aboparopHoMy [7-12
TMoaroroska npoOs! 1yt PCMA (1uindoBKa U HOJMPOBKA IOBEPXHOCTH, ycnosuil nposenenus PCA. SatuiTHIO,
obecrieueH e AIEKTPONPOBOIHOCTH U TEIUIONPOBOIHOCTH HPOOHI). cobecenopare
Kauectennsiit PCA. OcoGEHHOCTH IPUTOTOBIIEHHS 0OPA3IIOB CPABHEHHUS 110 BOIpOCaM,
17151 POA 1 PCMA. BbiGop onTHManbHbIX ycaoBHii mposeieHns PCA. BBITOTHCHHC
KonuuecTBenHbIi ananus. MeTos rpajyupoBodHoro rpaduka B POA. Keuc-saaHus,
Meroj BHemHero crangapta B PCMA. Metoj hyHaaMeHTaIbHBIX TECT, peimcHue
(usndeckux napamerpos. PMA ¢ MOJIHBIM BHEITHMM OTPAKEHHEM. CHTYaLHOHHBIX
PacnpenenuTenbHblil aHAIN3 TETEPOTeHHBIX CTPYKTYp MeTogoM PCMA. Janat

11 DJIeKTPOHHAsS CNIEKTPOCKONHA M 0JIM3KHUe K Heil MeToabl. [lonsaTue MeTposnoruueckue XapakTepuCTUKH METO/I0B Koncmekr, [1-3],




ANEKTPOHHOTO criekTpa. Kitaccupukanus METOI0B SIEKTPOHHONT

3NIEKTPOHHOH criekTpockomuu. Oxe-

IoArO0TOBKA K

[5],

cnexTpockonuyu. OCOOEHHOCTH aHaINU3a MOBEPXHOCTH TBEPAOTO Tea. a7eKTponHas crekrpockornus (ODC). 71a60paTOpPHOMY [7-12]
CxeMma 3MIeKTPOHHOI'0 CIIeKTpoMeTpa. TeXHHUKa [OJy4eHHs BBICOKOTO [IpYHIHUIEL ¥ 061aCTh UCTIOTB30BAHMSL. 3aHATHIO,
BaKyyMa. VICTOUHHUKY U3iTydeHns (DEHTTCHOBCKAs TPYOKa, 31EKTPOHHAS cobecenoBaHue
MyIIKa, CHHXPOTPOHHOE U3JIydeHNE). XapaKTePHUCTHKH 0 BOIIPOCaM,
SHEproaHaan3aTopoB. JleTekTops! u3mydeHus. CnocoObl OUUCTKH KOHTPOJIbHBIE
MIOBEPXHOCTH P00 B BaKyyme. MeTtponoruueckue XapakTepuCTUKU paboThI,  TecT,
METOJIOB 3JIEKTPOHHOM CIIEKTPOCKOIMH. pelenne 3axaq
PentrenoBckas ¢orosnekrponHas criekrpockonus (POIC). DotorddexT.

VYpaBHeHue DiHIITetHA. DHEpruyn CBA3U (POTOAIEKTPOHOB. PaboTa BRIXOMIA

anekTpoHa. KauecTBeHHbII aHanmu3. CekTphl OCTOBHBIX ypoBHEl B POOC.

ToHKast CTPYKTYpa PEHTI€HOBCKUX (hOTOAIEKTPOHHBIX JTMHUH. XUMHUUECKHE

casurd B POOC. ®a30Beli aHATH3 OBEPXHOCTH HA OCHOBE XUMHUUECKUX

CIBHUIOB CHEKTpaNbHBIX TMHUNA. KonnuecTBeHHbll aHanu3. CeueHue

¢dorononmzanun. CpeaHss [UIMHA CBOOOIHOTO Mpodera 3IeKTPoHa.

[Mocnoitabiit ananuz. POIC ¢ yrnoeiM pazpemenuem. POIC ¢

BO30YIK/IEHHEM CHHXPOTPOHHBIM H3JIy4E€HHEM.

Oxe-anextponHas cnekrpockonus (O9C). [Ipuniuns! u 061acTh

HCTONB30BaHUsL.

12 MeToabl MOJIEKYJISIPHOM CIIEKTPOCKOINH. OrnpeneneHue yucia KOMIOHEHTOB. Koncmekr, [1-4],
AHajuTHYecKasi a0cOpOLMOHHAS MOJICKYJISIPHAS CIIEKTPOCKONHUS Hcnonp30BaHMe KOOPAMHAT H300€CTH- HOJrOTOBKA K [5],
(cnexkTpodoToMerpus) B Y® 1 BUAMMOI 00,1aCTH cleKTPa. 3aKOHbI YECKUX TOYEK U TOUEK IKCTPEMYMOB IIPU 71a00paTopHOMy [7-12]
MOTJIOIIEHHS ANEKTPOMArHUTHOTO M3y4ueHus. OCHOBHOH 3aKOH AHAJIU3€ CICKTPATIbHBIX KPUBBIX. 3aHATHIO,

MOTJIOIIECHUS, 3aKOH aJINTUBHOCTH ONTHYCCKUX IIOTHOCTEH. HpI/ItH/IHLI HpOCTeﬁmne TECTBI JJIs1 ONPEACIICHUS cobeceroBaHNe
OTKJIOHEHUI OT OCHOBHOT'O 3aKOHA TOTJIOUIEHHUS. Y CIIOBUS PETUCTPaLNH YHciIa KOMIOHEHTOB (OTHO- 1 IByXKOMIIO- IO BOIIPOCaM,
JJIEKTPOHHBIX CHEKTPOB MOTJIOILEHHS MOJIEKYJL. HEHTHbIE crcTeMbl). OnpeeneHne ancia KOHTPOJIbHbBIE

AHannu3 MHOTOKOMIIOHEHTHBIX cucTeM. OnpeleNieHue Yicia KOMITOHEHTOB.
CeneKkTHBHOE OITpEe/IeIeHHE OJJHOr0 KOMIIOHEHTa B MHOTOKOMIIOHEHTHOM
cucreme. [Ipoun3BoaHas abCOpOLMOHHAS MOJIEKYJISIPHAS CIIEKTPOCKOIIHSL.
OcHOBHBIE 0COOEHHOCTH MPOU3BOIHBIX CIIEKTPOB. OTHOIIEHNE CUTHA:
LIYM B IIPOU3BOJIHBIX CHIEKTpax. MeTo/Ibl MOTy4YeH s POU3BOIHBIX
CIEKTPOB: ONTUKO-MEXaHUUECKHE (JJBYXBOJIHOBOW, MOYJISALIMOHHBIH),
AJIEKTPOHHOE aHAIOTOBOE MU hepeHImpoBaHe, YUCISHHOE
muddepenumposanne. Mcnons3oBaHne POU3BOAHBIX CHEKTPOB IS
nAeHTH(HUKALINY, CTPYKTYPHOTO aHallN3a, aHaln3a MHOTOKOMITOHEHTHBIX
CHCTEM U CEJIEKTHBHOT'O ONPE/ICJICHHS] OJJTHOTO KOMIIOHEHTa B
MHOTOKOMIIOHEHTHBIX CUCTEMaXx.

KOMITOHEHTOB TI0 PaHT'y MaTpPHUIIbI
ONTHYECKUX MIIOoTHOCTEH. OnpeieNieHHbIe 1
HepeorpeieNieHHbIe CUCTEMbI ypaBHEHHI
Dupopnara. BeIOop aHATHTHYSCKUX AJIHH
BoutH. OmpenencHre Ko3QPHUIHSHTOB
noronieHus. CelleKTUBHOE ONpeeTIeHne
OJTHOTO KOMITOHEHTa B MHOI'OKOMIIOHEHT-
HOH cucteMe. MeToabl, He YUUTHIBAIOIIHE
TIOTJIOIIEHHE TIOCTOPOHHNX KOMITOHEHTOB.
MeTto/p! Iperoararonye JMHEHHY 0
3aBUCHMOCTb MOTJIOLIEHUSI TOCTOPOHHUX
KOMITOHEHTOB OT JUIMHBI BOJIHBI. METOIbl,
YUUTHIBAIOIINE HEJIMHEHHBII XapakTep
MOTJIOIIEHHS TOCTOPOHHUX KOMIIOHEHTOB
OT JIIMHBI BOJIHBL. MeTo1bl, TpeOyIoIue
Npe/IBApUTEIHHOTO BbIACICHHS
MOCTOPOHHUX KOMIIOHEHTOB.

paboTel,  TecT,
PEeUICHUE 3aja4,
BBITIOJTHCHHUEC
Kelc-3aganus




13 MeToabI MOJIEKYJISIPHO# CIIEKTPOCKONUH. JIFOMUHECIICHTHBIH aHaIn3 HEOPraHMYECKUX Koncmexr, [1-3],
JlloMuHecHeHTHBII aHaau3. Teopuss MOJEKYISAPHOU TIOMUHECIICHITHH. BEIECTB. BakHEHIIHE TIOMUHECIIEHTHEIE HOArOTOBKA K [5],
Bo30yxnenue monekyi. [le3akTuBanus Bo30yKICHHBIX MOJICKYIL. OpraHuMueckue pearenTsl. Mcnonb3oBanune 1abopaTopHOMy [7-12
®ryopecuenuus u pochopecuennys. KsaHToBbIH BbIX0A (i1yopecleHIMHT 1 JTIOMHHECICHITMH KPHCTALT0(hochopos. 3aHATHIO,
¢dochopecnenun. 3ameaneHras GiryopecueHIus. IHTeHCHBHOCTD KOCBeHHEIe METO/E! aHAIH3A. cobeceioBanue
JIIOMUHECICHIIMY ¥ 3aBUCUMOCTh €€ OT KOHIICHTpAIMHU JIIoMUAHODOopa. HH3KOTeMIIepaTypHAs TIOMHHECIICHIIHA. II0 BOIIpOCaM,
Crarudeckoe U JUHAMUYECKOE TYIICHHUE JIoMUHeceHuu. [Tytu I KOHTPOJIHHbIE

POU3BOHAS (ITyOpECIICHTHAS
JIe3aKTUBAIIMA BO30YKICHHBIX MOJICKYJI IIPH JUHAMHYECKOM TYIICHUU. o paboThl,  TecrT,
Okcururekcsl. CeHCHOMIM3NpOBaHHAS TFOMHHECTICHIINS. CHEKTPOMETPHSL. TOIyOPCCLCHTHAT pemienne  3ajad,
KonneHTpamnmonHoe TymeHne. JkcuMepsl. JIOMIHECTICHITUS H CTCKTPOMETPHA € CHHXPOHHBIM BBIIIOJIHEHHE
MOJICKYJISIpHAs CTPYKTYpa. JIIOMUHECIICHIIHS OPTaHUYECKUX BEIIECTB U Bo36ysaeHneM. docopumerpus ¢ Keifc-3a[aHus
KOMIIIEKCOB METAJUIOB C HEOPraHUYECKUMU U OPraHU4eCKUMHU JIMTaH 1aMU. BPEMEHHBIM Pa3pCIICHUEM.
PexoMOMHAIIMOHHAS JIFOMUHECIICHIHSI KpUcTautodochopoB. 30HHAS cxema Da304yBCTBUTEIBHBIN METOA PETHCTPALIHH
PEKOMOMHAIMOHHOTO cBedeHUs. OCOOCHHOCTH TIIOMUHECIICHITUI (ayopecueHIuy.
kpuctamiodocopos. JIIOMUHECIICHTHBINH aHATIN3 OPTaHMYCCKIX BEIIECTB.
MerTo/| CeleKTHBHOTO BO30YKICHHUS CHEKTPOB (PIIyOpECLEHIIUH U
docdopecreniuumn. [IpuMeHeHNne CCHCHOMITN3UPOBAHHOMN
JMIOMHUHECIICHIINY TP aHANMH3e cMeceld. DiryopuMeTpudecKie CliocoOBI
aHalM3a cMeceill, OCHOBaHHEIC Ha MPEIBAPUTEIEHON XUMUIECKOMH
o00pabotke. KocBeHHBIC METOIBI aHaTH3a cMecel. JIFOMUHEeCIIEHTHEII
aHallu3 HEOPraHMYECKUX BellecTB. BaxkHellne TIOMUHECIEHTHbIE
OpraHu4ecKue peareHThl. Vcroap30BaHne TIOMUHECLIEHIINN
kpucramiodocdopos. KocBenHrie MeTo sl ananm3a. HuskoteMmeparypHas
ToMUHecHeHIMs. [Ipon3BoaHas (ryopecieHTHaAs CTIEKTPOMETPHSI.
dyopeceHTHas CIIEKTPOMETPHSI C CHHXPOHHBIM BO30YKICHHAEM.
dochopumerpust ¢ BpeMEHHBIM pa3perieHneM. ©a304yBCTBUTEIIBHBIH
METOJI perucTpanuu GryopecleHItH.

14 MeTtoanbl MoJieKy.IsipHoil cnekTpockonuu. Undpakpacnas ITpumenenne MK-criekTpockonuu B Koncmexr, [1-3],
cnexTpodoromerpusi. Ka4eCTBEHHOM aHaJIN3€ JIEKApCTBEHHBIX NOAroTOBKa K [5],
WudpakpacHas cieKTpohOTOMETPHSI, €€ TSCOPETUICCKHE M METOJIMUSCKUEC CpeJICTB. 71a00paTopHOMy [7-12]
OCHOBBI. CKeNeTHBIE U XapaKTepUCTHIeCKre KojieOaH!s B aHAIN3e 3aHATHIO,

OpraHNYECKHX BENIECTB. YIIyUllleHUEe aHATUTHUECKUX XapaKTEPUCTUK 3a cobecemoBaHue

cuer Oypbe-nipeodpazoBaHus. Y CIOBUS TEXHHYECKOH peanusamuu Oypbe- 10 BOTIPOCaM,

CHEKTPOMETPHU, 00JIACTH TPUMCHEHUSI. KOHTPOJIbHBIE
paboTel,  TecT,
pelieHue 3a1a4

15 MeToabl MOJIEKYJISIPHOW CIIEKTPOCKOIIHH. [Ipumenenne KP B ananuze nexapcTBEHHBIX Konucmexr, [1-3],
Cnektpockonusi komOnHarmonHoro paccessaus (KP). Paccesnue nzmyuenust. CPEJICTB, GHONOTHUECKUX 0OHEKTOB. MOATOTOBKA K [5],
CTOKCOBBI U aHTUCTOKCOBBI TUHUHM. CpaBHEHUE METPOJIOTUYECKUX TMabopaTopHOMY [7-12]
XapaKTePUCTHK METOA MPH JABYX CIOC00aX BO30YKICHHS CIICKTPOB 3aHATHIO,

(;mammoBoe, tazepHoe). [TpuMepsl HCTIOTBL30BaHNS. cobeceoBaHue

110 BOIIpocCam,
KOHTPOJIbHBIC




pabotel,  Tecr,

pelIeHne  3a1ad,
BBINOJIHEHHE
Kelc-3agaHus

16 MeToabl MOJIEKYJISIPHOM CTIEKTPOCKOMHUH. 2 2 [IpumMeHeHne Ma3epoB B AaHATUTHIECKOM 4 Koncmexr, [1-3],
JlazepHas cnekTpockonus. [IpuMeHeHue J1a3epoB B aHAIUTUYECKOU xumuu. I[Ipumeps! ananuza metogom AU- HOArOTOBKA K [5],
xuMuH. JIa3epbl Kak HCTOYHUKH BO3OYKACHHUS, UX MPEHMYIIIECTBA EePe CIIEKTPOCKOTIINHU PEATbHBIX 0OBEKTOB. nabopaTopHoMy [7-12
TPaIMLIMOHHBIMU HCTOYHUKAaMU. JlazepHbIit mpo6ooTOop. MeTop! a3epHoit SaHATHIO,
ATOMHO-MOHU3AIIMOHHOH (AU) CIIEKTPOCKOIIUH, Pe30HAHCHAS U cobecentorane
cTyneH4aTas (pOTOMOHHM3ALU aTOMOB M MoJjieKyJ1. [Tpumeps! aHanm3a 110 BoTpoca,
peanbHBIX 00beKTOB. [IpenmyIiecTBa 1 HEJOCTATKU aTOMHO- KOHTPOJIBHRIC
HOHU3aIMOHHOM CIIEKTpOCKONHU. JlazepHas BHyTpUpE30HATOpHAs paGotel,  Tect,
cnektpockonus. [IpuHiun Metoga. [IpenmyniecTsa 1 HEAOCTATKU Kak BBITOJIHCHHC
aHAIMTUYECKOTO MeTOAa. MeTo[ Ta3epHON TEpMOIMH30BOM Keuc-3ajatuA
cnexTpoMeTprun. OCHOBBI TEOPUH U METOIOJIOTUH SKCIEPUMEHTA.

JIazepsl B ONTUKO-aKyCTHUECKOM aHaiu3e. TeopeTuueckue OCHOBBI U
00J1aCTh MPUMEHEHHSI METO/IA.

17 MeToasl Macc-CIeKTPaIBLHOI0 aHaau3a. [IpuHnun Metona. 2 2 CrpyKTypHas Macc-CIEKTPOMETPHUs 4 Kowucrexr, [1-3],
KnaCCI/I(bI/IKaLu/m METOJOB 110 TUIIAaM UCTOYHHUKOB ITOJTYYCHHS HOHOB (I/meHTM(bI/IKauHﬂ OpraHUYeCKUX BEIUIECTB). noATroTOBKA K [5- 12]
(371eKTpOHHBIH ynap, XUMHUUECKast HOHU3ALHS, JJICKTPOPACIBUINTEIbHA DparMeHTaIys MOJIEKYI B OPraHHYeCKOil 71abopaTopHOMY
HMOHU3aIUsl, HCKPOBAsi MACC-CIIEKTPOMETPUS, MaCC-CHEKTPOMETPHS Macc-CIIeKTPOMETPHH (IMCCOLHALS, 3aHSTHIO,

TIEIOLIET0 pa3psia, Ja3epHas Macc-CIEKTPOMETPHUsL, MacC-CIIEKTPOMETPUS HeperpymHpoBKa). [[pHeMbI OBBIIEHHs cobeceoBaHue
BTOPUYHBIX HOHOB). THIIBI Macc-aHaIM3aTOPOB (CTATHYECKHUE, BBIXO/I2 MONIEKY/APHOTO HOHa. U30TOMHBIE 0 BOIIpOCaM,
JTMHAMHWYECKUE, BPEMSIPOJICTHBIE) 1 OCHOBHBIE IPUHIIUITBEI HX PAOOTHI. COOTHOMIEHNS. MeTO H30TOMHOTO KOHTPOJIbHbIE
Macc-cneKTpoMeTpusl HU3KOTO U BBICOKOTO paspenieHus. CTpyKTypHas paboTel, TecT,
Macc-CreKTpoMeTpust (MAeHTH(UKAINS OPraHUYECKHX BEIIECTB). pasbaBneHus. BBITTOTHEHHE
DparMeHTanys MOJIEKYJ B OPraHUYECKON MacC-CIIEKTPOMETPUH Kelic-3aJaHus
(muccormanus, neperpynnupoBka). [IpreMsl MOBBIIEHHS BEIX0/1a

MOJIEKYJISIPHOTO HOHA. 130TOmHBIE COOTHOLIEHUSI. MeTO] H30TOIMTHOrO

pa30aBICHHUSI.

18 SnepHo-pusznyeckue METObI. Knaccudukarus METOJ0B. 2 2 [IpumeneHne akTHBaLIMOHHOIO aHAIM3a. 4 Komncrmexkr, [1-3],
AKTUBAIMOHHBIN aHamu3. VHCTpyMEHTanbHBIH ¥  PaJglOXUMHYECKHHA HOJATrOTOBKA K [5],
BapuaHThl. Kimaccudukanms MeTozoB 1o crocody aktuBanuu. HeitponHo- 71abopaTopHOMY [7-12]
aKTUBAllMOHHBIN aHanu3. [‘aMMa-akTUBAIMOHHBIA aHanMM3. AKTUBalUA 3QHSTHIO,
3apsDKEHHBIMH YacTHIaMU. Ammnaparypa Ajlsl HIpOBEAEHHUs] aKTHBALIMOHHOTO cobecenoBaHue
aHanu3a. [IpumeHeHre akTUBallMOHHOTO aHaJIM3a. 10 BOIIPOCAaM,
I'amMma-pe3onancHas (MeccOay’poBcKas) crieKTpockonus. [IpuHInmIH, KOHTPOJIbHBIE
amnmnaparypa, IpuMCHCHHE. MeTOII HU30TOIIHOTI'O pa36aBneHm. pa6()T]>1’ TECT,

BBINOJIHEHHE
KeHc-3aJaHus
Hroro 36 36 72




6. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

TpaauunoHHbIe JIEKUMH U NPAKTHYECKHe (CeMHUHAPCKHE) 3aHATUSl C HCIOJB30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJOTWH. JIeKIMH ¢ HMCHOJIb30BaHUEM MYJIbTHUMEIUUHBIX
pe3eHTalMi, JeKUuu-0ecenpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JICKIUH, JIEKIHH-
BU3YaJIH3al[ii, PAKTHUECKUE 3aHSATHUS, CAMOCTOSITENIbHAs paboTa CTYAECHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-quajaor — coaep)kaHue MOJaeTCcsl Yepe3 CEPUI0 BOIPOCOB, Ha KOTOPBIE CTYJIEHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XO/E JEKLUU.

IIpe3deHnTanum Ha OCHOBE COBPEMEHHBIX MYJIBTUMEAUNHBIX CPEACTB - CaMbIil
3 exTUBHBI CHOCO0 TOHECEHUs BaXKHOW WHGOpPMAIMK TNpPU MyOJUYHBIX BBICTYIUICHUSX.
Crnaiig-ipe3eHTalli C  HUCIOJB30BAaHUEM MYJIbTUMEIUHHOTO O0OOpYAOBAaHUSA TO3BOJISIOT
3¢ (PeKTUBHO M HAINISIHO NPEJACTaBUTH COJCpKAHUE H3y4aeMOro MaTepuania, BBIICIUTh U
MPOUJUTIOCTPUPOBATH COOOIIIEHHE, KOTOPOE HECET MOYUYUTENbHYI0 HWHGOpMAIUIO, MOKa3aTh €e
KJIIOUEBBIE COJIEp)KATEIbHbIE MYHKTHI. VCHoap30BaHNE MHTEPAKTUBHBIX AJIEMEHTOB I103BOJIET
YCUIUTH 3(P(GEKTUBHOCTD IMyOTMYHBIX BBICTYTUICHHH, SBISIFOIIUXCS YaCThiO MPOdecCHoHaIbHON
JIESITEIIbBHOCTH MPENOo1aBaTes.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTH BeO-KOH(DEPEHIIUH, POBEICHIE OHIAHH-BCTPEY WIIH
npe3eHTanmii 4yepe3 VHTepHET B pexUMe pealbHOro BpeMeHu. Kaxaplii W3 y4acTHUKOB
HAXOJHUTCS Y CBOEro KOMIIbIOTEpa (CpeACTBa CBSI3M), a CBA3b MEXIYy HHUMHU MOJICPKUBACTCS
yepe3 MHTEpHET MOCPEeNICTBOM 3arpy’kaeMoro MpUIOKEHUs, YCTAHOBIEHHOTO Ha KOMIBIOTEpPE
Ka)0r0 yuyactauka (Zoom, Meet, SKype u ap.).

Buneoxondepennusi — ceanc BuaeokoHdpepenincsszn (BKC) — »a3to TtexHomorus
MHTEPAKTHBHOTO B3aUMOCHUCTBUS JIBYX U 00Jiee YIaCTHHKOB 00pa30BaTEIBHOTO IMpoIecca s
oOMeHa nHpopMaIueil B pealbHOM PEeXUME BPEMEHHU.

Hcnonp3ytoTcs  MHTEPAKTUBHBIE ~ METOABI  OOYyYEHHs:  CUTyallMOHHbIE  3aJayd,
UCCIJIEIOBATEIbCKUNA MeTOo OOydeHHs, JeJOBble WIPbI, MOArOTOBKAa M MyONMuyHas 3aliuTa
pedeparos.

TexHoJIOTHS 3JIeKTPOHHOr0 O00y4YeHHsI (peaqu3yercs MpU IOMOIIM 3JIEKTPOHHOM
uH(popManmoHHo-o0pazoBarensHOM cpeanl (QNMOC) COI'Y npu ucnonszoBanuu pecypcoB ObC,
IpY IPOBEIEHNH aBTOMAaTU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUSA U T. [I.).

Ucnionb3yrorcst  OayuIbHO-PEHMTHHTOBAasl  CHCTEMa  OLEHKHM  3HAaHWM, TEXHOJOTHH C

NPUMEHEHHEM JTUCTAaHIIMOHHOTO 00y4eHus Ha miardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl yueOHOM pabOTHI MOTYT MPOBOAMTHCS AMCTAHIIMOHHO Ha OCHOBE JIOKATBHBIX
HOPMAaTUBHBIX aKTOB.

- B mensx peanuzanuM MHAMBUAYaJIbHOIO TOAX0JAa K OOyYEHHIO CTY/AEHTOB,
OCYILECTBIIIONIMX Y4EOHBI TMpolecc IO HWHAMBUIAYalIbHOM TpPaeKTOPUM B  paMKax
UH/IMBUYaJIbHOTO pabodvero IuiaHa, M3yyeHHe JaHHOM JUCIUILIMHBI MOXET OCYIIECTBISATHCS
Yepe3 WHIWBHUIyaTbHBbIE KOHCYJIBTAIlMM TIPENojaBareiss OYHO, B Yachl KOHCYJbTAIMH, IO
SJICKTPOHHOM TI0YTE, a TaKKe C HCIOJIb30BAaHUEM Cisco Webex Meetings, matdopmsr
JMCTaHIMOHHOTO 00y4enuss Moodle, muunbiii kabuneT cryneHta Ha noptaie COI'Y, apyrux
anemenToB DUOC COI'Y.

7. YueOHO-MeTOAMYECKOe o0eclieyeHne CAMOCTOSITeIbHON padoThl


http://lms.nosu.ru/

CamocrosiTenpHas paboTa 00ydYaromUXCs SBISICTCS OJHUM U3 BUIOB YUEOHBIX 3aHSITHH.
CamocTosTenpHas paboTa MPOBOIUTCS C IEIBIO:
® CHCTEMaTH3allUh M 3aKPEIUICHUs] MOJIYYCHHBIX TEOPETUYECKHX 3HAHUW U MPAKTUYECKHUX
YMEHUN 00y4aromuXxcs CTyICHTOB;
o yriuyOJeHUS U pacCIIuPEHHS TEOPETUICCKUX 3HAHUN;
e popMHpPOBaHHUS YMEHHH HCIOJIb30BaTh HOPMATHUBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JIOKYMEHTAIIMIO U CTICIHAIbHYIO JIUTEPATypy;
e GOpMHUpPOBaHUS CaMOCTOSITEILHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHUIO U CAMOPEAIN3ALINY;
® pPa3BUTHUSA UCCIEAOBATEIILCKUX YMEHHI.
CaMocrosiTenpHasi paboTa OO0y4arolIUXcs OCYIIECTBIISCTCS Ha TMPOTSHKEHUW W3yYeHUs
BCEH IUCHMIUIMHBI B COOTBETCTBHHM C YTBEPXKICHHOW B y4eOHOM IUIAaHE TPYAOEMKOCTHIO W
COCTOMT H3:
® paboThl CTYACHTOB C JICKIIMOHHBIMH MaTepHallaMH, TMOHWCKAa W aHalu3a JIMTepaTyphl U
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUU TI0 33JIAHHOU TEME;
® BBINOJHEHUS 3a/IaHU JIJ1s1 camocTosATenbHON padboTel B DUOC COT'Y;
® U3YyYCHHS TCOPETUUYECKOTO, MTPABOBOTO M CTATUCTUYECKOTO Marepuaia JJis MOArOTOBKH K
JTa0OPTOPHBIM 3aHSITHAM;
® [OJIFOTOBKH K SK3aMEHY.
Tembl u Qopmbl BHEAYAHUTOPHOH CaMOCTOSITENILHON paboThl, €€ TPYyAOEMKOCTh
cojiepkarcs B pasaene 5, taou. 5.1.

Memoouueckue yKazanusi no OpeaHU3AYUY CamMoCmMosmenrbHoU paboml CmyOeHmos

Buvinonnenue mecmosvix 3adanuiu. llepen HadanmoMm BBITIOJTHEHUS TECTOB CIIEAYET
BHUMATEJIPHO HW3YYHTh TEOPETHUYCCKUI MaTepuas, MpopeliaTh 3aJadyd 10 JaHHOW TeMe |
OTBETHTH Ha BOIPOCHI, IMCIOIIHECS B YICOHUKE. BBIMONHSIS TECTHI, CISIYET UMETh B BUIY, YTO
OHHM OBIBAIOT CIICAYIONIUX THUIIOB:

1. BeiOop mpaBUIBHOTO OTBETA M3 YHCIA MPEAIOKEHHBIX. B 3THX TecTax HEOOXOAMMO
BBIOpaTh OJIMH MPaBUIBHBINA OTBET U3 YHCIIA TIPEIOKEHHBIX.

2. MHoxecTBeHHbII BbIOOp (0e3 MeTku). HeoOxommmo BeIOpaTh BCe MpaBHIIbHBIE
OTBETHI U3 YHCTIa MPEJIOKEHHBIX.

3. Tecthl caudeHus. B 3TuxX TecTax K psay BOMPOCOB HYKHO MOA00paTh MPABHIIBLHBIN
OTBET W3 YUCJIA TIPEITIOKCHHBIX.

4. Tectel pamXHpOBKH. B 3TOM cilydae HEOOXOIWMO pACIIOJIOKHTH OTBETHI B
MIPABIIIEHOM ITOPSIJIKE.

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

Iloocomoska Hayunozo Ooknada ¢ MyIbmumMeouliHou npesenmayuer. Jlokmag —
nuchMeHHas pabota o0bemoM 10-18 meyaTHBIX CTpaHUIl, BHIMOJIHSAEMAs CTYJEHTOM B TEUYCHUE
JUTUTETILHOTO CpoKa (OKoIo Mecsna). Jlokiman — KpaTkoe TOUHOE U3TI0KEHUE CYIIHOCTH KaKoro-
mr00 BOMpOCa, TEMbl Ha OCHOBE HECKOJBKHUX TEPBOMCTOYHHMKOB. J[OKJam JOMKEH CONEepKaTb
OCHOBHBIC (DaKTHYECKHE CBEIACHHS W BBIBOJBI IO paccMaTpuBaeMoMy Bompocy. Ilommmo
pedepupoBaHusl TPOYUTAHHON JIHTEPATyphl, OT CTYACHTa TpeOyeTcs apryMEHTHPOBAHHOE
U3JI0KEHNE COOCTBEHHBIX MBICTIEH TTO0 pacCMaTPUBAEMOMY BOTIPOCY.



Iloocomoska pegepama. Pedepar - KpaTkoe H3I0KEHHE TNPEICTABICHHOW TEMBI B
NUCHbMEHHOM BHJI€ WM B (JOpME MyOJIMYHOTO JIOKIIAAa Ha OCHOBE CAMOCTOSTEIIEHOTO U3yUCHHS
auTeparypsl o teme. Pedepar momoraer BeIpabOTaTh HABBIKM M MPUEMBI CAMOCTOSTEILHOTO
HAYYHOTO TIOMCKA, TPaMOTHOTO M JIOTHYECKOTO W3JIOKEHHsI H30paHHOM mpoOiieMbl U
CHOCOOCTBYET MPUOOILICHUIO CTYIEHTOB K HAy4YHOH AesTenbHOCTH. [lomumo pedepupoBaHus
IPOYNUTAHHOM JHUTEpaTypbl, OT CTyA€HTa TpeOyeTcsi apryMEeHTHPOBAaHHOE W3JIOKEHHE
COOCTBEHHBIX MBICIIEH 110 pacCMaTpPUBAEMOMY BOIIPOCY.

[TocnenoBarenbHOCTh pabOTHI:

1. Bei0op Tembl nccrnenoBanus. Tema pedepara BeIOMpaeTcst CTyJICHTOM Ha OCHOBE
€ro Hay4yHOro uHTepeca. Takke moMoIIhs B BEHIOOPE TEMbI MOKET OKa3aTh MPENoJaBaTeb.

2. [InanupoBanue wuccienoBaHus. BxirodaeT cocTaBieHHE KaJeHIApPHOIO ILIaHa
HAy4HOTO HCCJENOBaHMA W IulaHa Tpeanonaraemoro pedepara. Kanenmapueldi 1uian
UCCIICIOBAaHHUS BKIIOYAET CIEAYIOMIME 3JEMEHTHI: BBIOOP U (OPMYIHpPOBAHUE MPOOIEMBI,
pa3paboTKa I1aHa UCCIIEAOBAaHUS U

3. [TpenBaputensHOro IuaHa pedepara; cOop U M3y4yeHHE MCXOIHOIO MaTepuala,
IIOUCK JINTEpaTyphl; aHaIM3 COOpPaHHOro MaTepHala, TeopeThdeckas pa3paboTka MpoOJeMbl;
cooOlIeHHe O MpelBApPUTEIbHBIX pEe3yJbTaTaX MCCIEIOBAHUSA; JIMTEpAaTypHOE OQOpMIICHHE
MCCJIEI0BATENLCKOM MPoOIIeMbl; 00Cy X AeHHE pabOThl (HA CEMUHAPE U T. 11.).

4. [Touck u wm3ydeHue iutepaTypbl. Jas BBIABICHHS HEOOXOIMMOHN JUTEPATypPHI
cieyeT o0paTuThCs B OMOIMOTEKY MM K mpenonaBatento. [lomoOpannyro uTepaTypy cienyer
3auxcupoBars corimacuo 'OCT mo 6ubnmorpaduyeckoMy ONMMCAHHUIO TMPOU3BEACHUI NEYaTH.
Jis pazpa®oTku pedepara AOCTATOUHO H3ydeHHe 4-5 BakHeHIIMX cTareil Mo H30paHHOM
npobneme. Ilpu wu3ydeHuu muTeparypsl HEOOXOAMMO BBIOMpATh MaTepHal, HE TOJIBKO
HOJTBEPXKIAIOLIMNA TO3ULIMIO aBTOpa pedepara, HO U MaTepuall AJIs IIOJIEMUKH.

S. Ob6pabotka marepuana. Ilpu 06paboTke MOIyYEeHHOro MaTepHajia aBTop JAOJKEH:
CHCTEMaTU3MPOBATh €ro IO pa3jiesiaM; BbIIBUHYTh U 0OOCHOBaTh CBOU I'MIIOTE3bl; ONPEAEIUThH
CBOIO MO3UIMIO, TOUKY 3PEHHUS 10 paccMaTprUBaeMOl pobiieMe; yTOUYHUTh 00bEM U COJIepIKaHne
MOHSTUM, KOTOPBIMU NPUXOJUTCS ONEpPUPOBaTh NpU pa3pabOTKe TeMbl, cHOPMYIHPOBATH
ONpeeNeHuss M OCHOBHBIE BBIBOJBI, XapaKTEpU3YIOLIUE pe3yibTaThl HCCIEIOBaHUS;
OKOHYATEJIbHO YTOUHUTh CTPYKTYpY pedepara.

6. Odopmiienne pedepara. Ilpu odopmiienun pedepara peKOMEHIyeTCs
NpUIEepKUBATHCS Cleayromux npasui: Cienyer mucarh JUIIb TO, YEM aBTOP XOYET BBIPA3UTh
CYUIHOCTb NpoOJsieMbl, ee Joruky; [lucarb cTporo mocienoBaTelbHO, JOTMYHO, J10Ka3aTeIbHO
(o cxeme: Te3uc — obocHOBaHUE — BbIBOA); [Iucarh sipko, 00pa3zHo, )KUBO, HE TOJILKO BCKPBIBas
UCTUHY, HO U OTpa)kasi CBOIO IO3MIIMIO, MpOMaraHAMpys MOJy4yeHHble pe3yabTaThl; [lncaTth
OCMBICJICHHO, COOJIoJasi MpaBujia TpaMMaTUKH, HE 3JI0yNOTpeOssisi HayKoOOpa3HBIMU
BBIPOKCHUSIMH.

Pedepar BhImonHseTCS B COOTBETCTBUU C TPeOOBAaHUSIMHU CTaHIAPTOB, Pa3pabOTaHHBIX
JUIs JTaHHOTO BHJA JOKyMeHTOB. PaboTa momkHa OBbITH BBIIONHEHa Ha Oenoit Oymare
crangaptHoro jucrta A4. TekcT nomkeH OBITh OTIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTh cieayromum TpeOOBaHUSAM: MapaMeTphl OJIeH CTpaHHIL
JOJKHBI OBITH B Mpefenax: BepxHee u HikHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mipudt — Times New Roman , pazmep mpudra — 14, MEKCTpOUHBII UHTEPBAJ — MOJTYTOPHBIM.
Jlenta mpuHTepa — TONBKO u€pHOro mBerta. Hymepauusi cTpaHull B pedepare T0JKHA OBITh
CKBO3HOM, HauuHas ¢ TpeTbel crpanuiibl. HoMep mpocrasnsercs apaOckuMu nu@paMu BBEPXY
Ka)XJI0M CTpaHUIbI CIIpaBa.



[Ipu u3noxennn Matepuaga HEOOXOAUMO MPUIEPKUBATHCSA TPUHATOTO TJIaHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBbLIH
IPOCMOTPEHBI U W3YYEHBI CTYJIEHTOM IpH HamucaHuu pedepata. JlaHHBIA CIIHUCOK OTpaXkaer
CaMOCTOSITENIbHYI0 TBOPYECKYI0 pabOTy CTyAEHTa, 4TO IO3BOJIIET CYAMTb O CTENEHU €ro
NOJArOTOBKM M yriyOleHuM B BbIOpaHHYIO TeMaTHKy. Bcs HCIob30BaHHAs JUTEparypa
pa3Melaerca B CIEAYIOIIEM MOPSAAKE: 3aKOHOJATENbHbIE AKThI, IOCTAHOBJICHUSI, HOPMaTUBHbIE
JIOKYMEHTBI; B ydeOHas IuTeparypa B alpaBUTHOM MOPSAKE, 3aTEM CPEICTBA MEPUOINIECKON
nevyary B aln(aBUTHOM MOPSAIKE; UCTOYHUKU U3 ceTH VIHTepHeT.

Memoouueckue pexkomenoayuu NO  CO30AHUIO  MYIbMUMEOUUHOU  Npe3eHMayuu.
CtpykTypa M coOJep)KaHUE NpPE3eHTAlUU — OTO JMYHOE TBOpYecTBO aBropa. Ilose3no
UCIIOJIb30BaTh MAOIOHBI OPOPMIICHHS JUIsl OJATOTOBKY KOMITBIOTEPHOM MPE3eHTAIUH.

Cnaiinpl KenaTeabHO HE MEpPEerpy’kaTh TEKCTOM, JyYlle Pa3sMECTUTh KOPOTKHE TE3HUCHI.
Ha cnaiizax HEoOX0IUMO JE€MOHCTPUPOBATh HEOOJbIINE (PATMEHTHI TEKCTa JOCTYIHBIC IS
YTeHUs Ha pacctosiHuu; 2-3 dotorpaduu mnm pucynka. Haubosee BakHBIN MaTepHual JIydile
BBIJICIIUTb.

Tabmuis! ¢ HMGPOBHIMU TaHHBIMH IJIOXO BOCHPUHUMAIOTCS CO CIIalIOB, B 3TOM CIyuyae
1 poBoOi MaTepua, Mo BO3MOXHOCTH, JIy4Ille MPEACTaBUTh B BUJIE TPAUKOB U AHATPAMM.

He cnenyer uznuiHe yBieKaTbess MyJIbTUMEAUMUHBIMU P dexTamu aHuManuu. OcoOeHHO
HE)KeMaTeNbHbI Takue 3P (PEKTH KaK BBUIET, BpalllEHUE, BOJTHA, TOOYKBEHHOE MOSBICHHE TEKCTa
u T1.7. OnTuManbHas HacTporika 3¢ (EeKTOB aHUMAlMKM — TIOSBJICHUE, B TEPBYIO OYepenb,
3aroJjIoBKa Claiiia, a 3aTeM — TeKcTa 1o ab3anam. [Ipu 3TOM ecinm HECKOJBKO CIAaiiIoB MMEIOT
OJIMHAKOBOE Ha3BaHME, TO 3ar0JIOBOK CJaiia I0JKEH MMOCTOSTHHO OCTABaThCSl HA SKpaHe.

UroObl 00ecnednuTh XOpOUIYI0D YUTAeMOCTh NPE3eHTAlUU HEOoOXOJUMO Mo100paTh
TEMHBI 11BeT (hoHa U CBETbI 1BeT mipudTa. Henb3s Takke BeIOMpaTh HOH, KOTOPBINA COAECPIKUT
AKTUBHBIN PUCYHOK.

KenaTenbHO MOATOTOBUTH K KaXXKIOMY CIaly 3aMETKH IO JOKIJIaay. 3aTeM pacieyaTaTh
UX M HCHOJb30BaTh NpPHU MOATOTOBKE WJIM Ha CaMoOM Mpe3eHTaluu. MOXXHO pacreyaTarb
HEKOTOpBIE KITIOUEBBIE CIIaii/Ibl B KAUECTBE Pa3AaTOYHOIo MaTepuania.

HeoOxonumo 00s13aTenibHO CcOOJIIOIaTh €IMHBIN CTUIb O(GOPMIICHHUS TPE3EHTAlUuN U
0o0paTUTh BHUMaHNE Ha CTUIIMCTUYECKYIO TPAaMOTHOCTb.

CrnenyeT mpoHyMepoOBaTh Claiiibl. DTO MO3BOJUT OBICTPO 00paIIaThcs K KOHKPETHOMY
claiily B ciy4yae HE0OX0AUMOCTH.

Pexomenaanmu no coaepKaHuio U CTPYKType CIaiI0B MyJIbTUMEIUUHON TPE3ECHTALIUHN:

1-#1 cnaiin (TUTY/IBHBIN), HA (POHE KOTOPOTO CTYNEHT MpeAcTaBisieT TeMy npoekra, PO
Y HAyYHOT'O PYKOBOJUTEIIS.

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

3-ii cnaiin. ComepXuT Leidb W 3aJa4dl UccliefoBaHus. Llenms mpoekTa JODKHA OBITH
HalycaHa Ha dKpaHe KPYMHbBIM MIpUPTOM. 31€ech e, €Cli MO3BOJISIET MECTO, MOKHO HAIKCATh U
3a/a4n. 3a/1a4i MOTYT OBITh MPECTABICHBI U HA CIEAYIOIIEM Claie.

4-ii - cnaiin. CoepKUT CTPYKTYPY pabOThI, KOTOPYIO MOXKHO MPEIOCTaBUTh, HAIIPUMED,
B BUJIE TpaUuecKuX OJIOKOB CO CTpeJIKaMu. A TakKe — MepeurucIeHe MPUMEHSIEMBIX METOAOB U
METOJIUK.

5-ii - cnaiia. [lpencraBisieTcst copepkaHue U TeOpeTHIecKass 3HAYMMOCTh MpoekTa. CyTh
periaeMoil mpo0eMbl MOKET OBITh MPECTaBlIeHA B BUJE CXeM, TaOJIHIl, JUarpamm, rpadukos,
dotorpaduii, pparmentoB pribMoB U T.. Ha TeopeTnueckyro 4acTh MPEACTABICHHS MPOEKTA
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIIaii/IOB.



6-ii - cnaiin. Bo3MokHOCTH MPUMEHEHHsI pe3yJIbTaTOB paboThl Ha mpakTuke. Ha 3Ty Temy
TAKKE NOJDKHO OBITh HECKOJBKO CIIAMoB.

7-1 cnaiin. I'maBHbBIE BBIBOJIBI, HTOTH, PE3YJIbTATHl IPOEKTA 1EJIeCO00Pa3HO MOMECTHTD Ha
oTnenbHOM crnaiiie. [Ipu 3ToM He ciieqyeT MepeducisaTh TO, YTO OBUIO CAETAHO, a JJAKOHUYHO
U3JI0KUTh CYTh 3HAUMMOCTHU MPOEKTA WM MOJYyUYEHHBIX PE3YJIbTAaTOB UCCIIECIOBAHMSL.

[Tocnennuii crnaiin. B koHel Mmpe3eHTaluu >KeJaTeIbHO MOMECTUTh ClaiJl ¢ TEKCTOM
«Cracu00 3a BHUMaHue!».

VYyeOHas nuTepaTypa W METOJMYECKHH MaTepuajl M0 OpraHu3allid CaMOCTOSTEIbLHOMN
paboTBl CTYJIEHTOB OTpaX€Hbl B paboued mporpamme IUCHHUIUIMHBI «COBpEeMEHHBIE
CHEKTPOCKOIIMYECKME METOJbl aHajdu3a» M Ha caiite aucraHuuoHHoro oOyudeHus COI'Y
momaaka cucreMsl «MOODLE» mo cesuike: http://Ims.nosu.ru/.

8. OueHoYHBIE CpeICTBA /ISl TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH, PY0Oe:KHOM aTTecTAlMu U
NPOMEKYTOYHOM aTTECTALMM 110 UTOraM OCBOCHMS AU CHUILIUHBI

8.1. OueHo4HbIe cpeAcTBa AJIs1 MPOBEICHUS TEKYIero KOHTPOJIS yCIeBaeMOCTH

Ha3naueHnue OIEHOYHBIX CPEJCTB TEKYIIETO KOHTPOJIS - BBIABUTH CHOPMHPOBAHHOCTH
kommerennuit OIIK-1, 2, TTIK-2.

O0pa3ubl Onj1eTa KOHTPOJISI MaTepHaia K KOHTPOJILHOIi padoTe
no teme " BBeaenue. O0mue monoxxeHus u kiaccudukanuu B criekrpockonuu. Kinaccudukannum
CIIEKTPOB U CIIEKTPOCKOIMMYECKUX METOJIOB: 110 00BbEKTaM aHalN3a, NOJI0KEHHIO B IIIKaJIe
9JIEKTPOMAarHUTHBIX BOJIH, BUJIaM JIBKEHUS B MOJIEKYJIE, XapaKTepy B3aUMOICHCTBHS BEIIECTBA
C JIEKTPOMAarHUTHBIM U3Ty4eHUEM"

Bapuanm 1

1. OOBsicHUTE TIOTJIOICHHE, UCITYCKaHUE, PACCESHHUE CBETa

2. Ilpoananu3upyiTe OCHOBHBIE 3aKOHBI CBETOTIOTJIONIECHUS U UCITYCKAHHUSI.

3. Pacckaxute 0 CBETOpaccessHuu.

4. Monsapubiii  Ko3(h(GUIMEHT CBETOMOIMONMIEHUSI KOMILIEKca Oepuiuus ¢
aneruianeToHoM npu 294 Hm paseH 3,16.104. Kakoe MUHUMAanIbHOE COAEp:KaHUE
oepumus (%) MOXXHO ONpPENENUTh B HaBeCKe | T, MOMENIEHHOW B MEPHYIO KOIIOY
BMeCTUMOCTRIO 50 MJI, B KIOBETE C TOJIIMHOH CIOSA 5 CM, €ClId MHHHMAaJILHOE
3HaueHue ontuieckoi rmiotuoctu 0,025?

Bapuanm 2

1. OObscuure CTPOCHUC aTOMa U MPOUCXOKIACHUC aTOMHBIX CIICKTPOB.

no

OO6bsacHUTe 00pa3oBaHKHE MOJIEKYJ U TPOUCXOKIACHUE MOJIEKYJISIPHBIX CLIEKTPOB

3. Ha uemM OCHOBaHO TPOHWCXOXJICHHUE ATOMHBIX M MOJICKYJISIPHBIX CHUTHAJIOB B
CIIEKTPOCKOIMHU ?

4. Paccuutath MOJSPHBIM KOI(PGUIUEHT CBETOIMOIJIOMIEHUS KOMILJIEKCHOTO

COCOAMHCHU A MEIn (H), €CJIn OIITHYCCKaA IIJIOTHOCTH pacTBoOpa,



http://lms.nosu.ru/

IpUroTOBIEHHOTO pacTBopeHueM 0,1 Mr HaBecku B oObeMe 50 mil, U3MepeHHas
MIpU TOJIIIMHE CJI0s KIoBETHI 1 cM, paBHa 0,27.

Bonpocs! 1151 caMOKOHTPOJISt
no teme " Begenue. O0mue monoxxeHus 1 kiaccuukanuu B criekrpockonuu. Kiaccudukarmm
CIIEKTPOB U CIIEKTPOCKOIMMYECKUX METO/IOB: IT0 00BbEKTaM aHaJIM3a, OJI0KEHHIO B IIIKaje
9JIEKTPOMArHUTHBIX BOJIH, BUJaM JBHXCHUS B MOJIEKYJIE, XapaKTepy B3aMMOJICHCTBH BEIIECTBA
C DJICKTPOMArHUTHBIM H3Ty4YeHUEM"

1. [TosicHuTe Ccnemyromuye TEPMUHBL: CTAIIMOHAPHOE COCTOSIHUE, SHEPIreTUYCCKHE YPOBHH,
OCHOBHO€ (HOPMAaJIbHOE) COCTOSIHHE, BO30YXXIECHHOE COCTOSIHUE, TOTJIOIIEHUE, HCITyCKaHUE,
q)OTOH, AJIMHa BOJIHBI, YaCTOTAa, BOJIHOBOC YHUCIIO, CIICKTpaJibHasd JHWHUA, HWHTCHCHUBHOCTDH
CIIEKTPAJIbHON JIMHUH, 3aCEJIEHHOCTh YHEPreTHYECKUX YPOBHEH, CIEKTp IOIVIOLICHUS, CIEKTP
HCITYyCKaHUs.

2. OObsICHUTE MPOUCXOXKACHUE CHEKTPOB HCIYCKAHUS (IMUCCHOHHBIX) U MOTJIOLICHUS
(a0COpOIMOHHBIX ) AaTOMOB, MOJICKYJI, HIOHOB, SIIEP C TIO3UIUN KBAHTOBOM TCOPHH.

3. KakuMu BeIMYMHAMU XapaKTEPU3YIOTCS JIMHUH HITH TTOJIOCHI, HAOJIF01aeMble B CIIEKTpax
UCITYCKaHUS UJIH MOTJIOICHUS ?

JleMOHCTPAIIMOHHBII BAPHAHT TeCTAa /ISl BXOJHOI'0 KOHTPOJIsA
1o TeMe "' MeTobl MOJIEKYJISIPHOM crieKTpockonuu. JIFoMUHeCceHTHBIN aHanu3. Teopus
MOJIeKYJIsIpHOM TroMuHectieHn. dnyopecuennus u Gochopecuenius. 3amensieHHas
bayopecuenius

Vkaowcume unmepean monapHuix Konyenmpayui, 6 KOMopomM UHMEHCUBHOCMb ¢hryopecyenyuu
NPONOPYUOHATLHA KOHYEHMPAYULU.

1.107-10%

2..101-10

3.10210%

4.0,5-10

Umo obycraenrueaem npumeneHue ¢huyopecyenyuu npu OnpeoeieHuu ManivlX KOHYeHmpayui
eewyecma?
1. Bonbiast ”HTEHCUBHOCTD U3JTy4YEHUS.
2. IlpssMornponopyoHaibHasi 3aBUCUMOCTb MHTEHCHUBHOCTH M3JIyY€HHsI OT KOHIEHTpaluu
aHAIM3UPYEMOTO PacTBoOpa.
3. Manast ”YHTEHCUBHOCTb U3JTy4EHHUS.
4. OOparHas 3aBUCUMOCTb WHTEHCHUBHOCTH HU3IY4YEHHS! OT KOHIEHTpAlUU aHAJIU3UPyEeMOro
pacTBopa.

JleMOHCTPALMOHHBIA BAPDUAHT CUTYallMOHHBIX 3a/1a4



Jlia ompezneneHus: KOHIEHTPAIMU JIEKAPCTBEHHOI'O IperapaTa M0 METOAYy CPaBHEHMUS
ONTUYECKUX IJIOTHOCTEN CTAaHAAPTHOTO U UCCIIETYEMOI0 OKPALIEHHOI'O PACTBOPOB MPUTOTOBUIIN
TPU CTAHIAPTHBIX PAcTBOpPA ONPEAEIAEMOro Mpernapara U3BECTHON KOHLEHTPALMKM U U3MEpPHIN
UX ONTUYECKHE TUIOTHOCTH. Jlajee B34Iu alMKBOTHYIO YacTh aHAJIM3UPYEMOTO pacTBOpPa U B TEX
K€ YCIOBHUSAX OINPEACIWIM €ro ONTHYECKYIO IJIOTHOCTb. CpaBHMBAas 3HAU€HUS ONTHYECKUX
IUIOTHOCTEH HCCIEAYEeMOro M CTaHJAPTHBIX PAacTBOPOB, HAIUIM KOHIEHTPAIUIO Mpenapara B
npo6e. UTo MOXKHO cKa3aTh O KOPPEKTHOCTU Takoro ananuza? OTBeT 00ocHyilTe.

JleMOHCTPAMOHHBIA BAPUAHT Keiic-3aJaHus

B ocHOBe KOHUENUMHM MeTOJa KOHKPETHBIX CHUTyallMi (Kelic-Merona) SBISETCS
nabopaTopHOe 3aHATHE, HAleJeHHOe Ha (POPMHUPOBAHUE Y CTYICHTOB NPOQPECCHOHATBHBIX
KayecTB PYKOBOJIUTENS AaHAJUTHYECKOW J1abopaTopuu, HAaBBIKOB M YMEHHMHA dYepe3
MOJIEITUPOBAHKIE MTPAKTUIECKHUX JICHCTBHIA B YCIOBUAX YICOHOTO 3aHSITHUS.

[IpousBoncTBeHHas cutyauus (keiic) — 370 3¢ GeKTUBHBIA CHOCOO MOJEIUPOBAHUS
MPOTHO3UPYEMBIX MTPOU3BOJCTBEHHBIX cutyaruii. [IpobnemaTuka keficoB Oim3ka K mpodiemam,
C KOTOPBIMHU OYIyIIUM XUMHUKaM-aHATUTUKAM MPUAETCS CTOJKHYTHCS B pealbHON KU3HU.

IIpumep ketic-3a0anusi:

Hatpuii B konuuectse 0,5 - 2 % MOXHO OIpeneanuTh METOJ0M aTOMHO-a0COPOIIMOHHOM
CHEKTPOMETPHUH 10 HEPE30HAHCHBIM JIMHUAM HM3Ty4Y€HUS [IMHKOBOW JIAMIIBI C MOJIBIM KaTOIOM.
UyBCTBUTEIBHOCTh OMpEAENCHUsI MPHU 3TOM MOYTH B 15 pa3 HuUXKe, 4yeM NpU HCIOJIb30BAHUU
nyOsera pe30HaHCHBIX TUHUIN H3Ty4eHHs] HATPUEBOW JIaMIIbl, XOTS IPKOCTh IIMHKOBOM JIAMITBI Ha
JAHHOM JUIMHE BOJIHBI JIUIIb BIBOE MEHBIIIE IPKOCTU HATPUEBOH JIAMIIBI.

OObscHUTE TaKoe KaKyllleecss MPOTUBOpPEUHe: MO4YeMy MpHU SPKOCTU, BCETO JIUIIb BIBOE
MEHBIIIEH, YyBCTBUTEIHLHOCTh MPU WCIOJIB30BAHUU IIUHKOBOH JIaMIibl B 15 pa3 HuKe, 4eM Mpu
UCTIOJIb30BaHU Y HATPUEBOU JIAMITHI.

8.2. OneHouHble cpeacrea AJsl MPpOBEACHUA pyﬁe)KHOﬁ aTrecraunumn

HpI/IMeprle TECTOBbIC 3aJaHUA

Kaxotl us nepeuuciennvix Memooos OmHOCUMCS K CHEKMPATbHbIM Memooam?
1. poToanexkTpokorOpUMETPU

2. IOTEeHIIMOMETPHUS

3. rpaBUMETpUs

4. KOHTYKTOPOMETPUS

5. xpomarorpadus

Umo  sAenaemcs — AHAIUMUYECKUMU — CUSHANAMU  (KAYECMBEHHOU  XapaKmepucmuKoll
AHATUZUPYEMO20 Beujecmea) 8 CHeKMPAIbHbIX MEMoOax ananusa?

1. moTeHuMaN MOIyBOJIHEI

2. JUTMHA BOJIHBI

. BeninurHa A1} Py3u0HHOTO TOKa

. THTEHCUBHOCTb JIMHUU

o1 B~ W

. OIITHYECKas IIJIOTHOCTH



Ymo saensemcs  KOIUYECMBEHHOU  XAPAKMEPUCMUKOU  AHATUZUPYEMO20  Beujecmsed 8
abcopoOyUOHHOU CNeKmMpPOCKOnuu?

1. nmuHa BOIHBI

2. MAaKCUMYM TIOTJIOIICHUS

w

. I10JI0CA NIOIJIOIICHU A

o

. OIITHYCCKAsA IINIOTHOCTDH

(6]

. HUCJI0 MaKCUMYMOB IIOTJIOIICHUA

Kakue pacmeopvl modcHo ananuzupoeams ¢ NOMOWLIO (HOMOIIEKMPOKOIOPUMEMPULECKO20
memooa?

1. KOHLIEHTPUPOBaHHBIE

2. paz0aBiieHHBIC

3. OKpaleHHbIC

4. HeoKpallleHHbIe

5. BoxHEbIE

Kax usmenumcsa onmuueckas naomnocms pacmeopa K2Cr.07 ecnu eco konyenmpayus
ymenvuumes 8 2 paza?

1. yBenuuures B 2 paza

2. yBenuuuTcs B 4 pasza

3. yMeHbIIUTCS B 2 pas3a

4. HEe U3MEHUTCS

5. yMeHbIIUTCS B 4 pasza

Kaxkoe cooeporcanue ¢ ananusupyemom pacmeope CuSO4 6 melmn, eciu snavenue onmuueckou
nromuocmu cocmasnsiem 0,75 (ykazano ma epadupogounom epaguxe). Kakou ouanazon OnuH
80/1H 8 8UOUMOTU obracmu?

1. 10 - 400 am

2.102-10 M

3. 400 - 760 am

4,760 - 10° M

5.1m

Kaxue u3 yxazannvix coedunenuil umerom cnekmpul noziowjenusi 6 Y O-obnacmu?
1. NaNO3

2. KMnOg4

3. CH,=CH-CH=CH;

4. CH3-CH2-CH2-CH3

5. NaCl

3akon byeepa-Jlambepma-bepa xapakmepu3zyem 3a8UcUmMoCmb MeHcOy NO2L0OUjeHuemM

1 monmuXpoMaTHUECKOTO CBETa OT KOHIICHTPAIIMH PAacTBOPA U TOJIINHBI KIOBETHI

2 MOHOXPOMAaTHYECKOTO CBETa T KOHIEHTPAIIUH CBETOIMOTIOMIAIOIIUX YACTHII

3 MOHOXpPOMATHYECKOTO CBETAa C IMOCTOSHHOHW JJIMHON BOJHBI KOHIICHTPAIIMH CBETOIIOTIIO-
HIAFOIIMX YaCTHUI[ ¥ TOJIIIUHBI MOTJIOLIAIOUIETO CIIOSI

Yemanosume coomeememeus Meofcdy HA36AHUEM 6EIUYUH U UX CUMB0AMU



1. cBeTompoIyckanue a) A
2. SKCTHHITUS 0)T
3. yaenbHbI K03()(GUITUEHT IKCTHHLIUT B) €
4. ToNIIMHA MOTJIOIIAIOIETO CJIOS rE
5. IOTJIOUIEHHE e)l
6. MOJIEKYJISIpHBINA KOA(D(PHUITMEHT SKCTUHITUN

7. abcopOarnus

MounsipHulii u yoenvHblll KO3 puyuenmol SKCMUHYUU 3A8UCAN OM
1. mpupoIpl MOTIOMIAIONIEH CPEJIbI

2. 4acTOTHI IIOIJIONIAEMOT0 CBETA

3. TeMIepaTypsl

4. TONIUHBI IOTJIOMIAIOIIETO CIO0S

Ha onpedenenuu kxakozo napamempa cnekmpozpammbl OCHOBAH KAYeCMEEHHbll CNeKmMpalbHbllL
aumanus

1. KoIMUYeCTBO aTOMOB, HAXOIAIIUXCS B BO30YXK/IE€HHOM COCTOSIHUU

2. pacCTOSTHHE MEX/y CIEKTPaIbHBIMH JTMHUSMH IPUMECH M OCHOBBI UCCIIEyeMOT0 00pasia

3. ATTMHA BOJIHBI CHIEKTPAIbHBIX JIMHUHT

4. KOHTPACTHOCTb U300paKEHUH CIIEKTPaIbHBIX JTUHUI

OcHo8HAs poib UCMOYHUKA U3TYYeHUs]
1. pacruiaBiieHre mpooObI
2. BO30Y>KIeHHE aTOMOB U HIOHOB
3. auccoluanus MOJeKyJISIpHOM
4. ocBellleHuUe IIeIH crieKTporpada

K ynompaguonemosoti vacmu cnekmpa omnocumcs ob1acme OUH 807H
1. 400-800
2. 180-400
3.0,1-10
4. 800-1000

8.3. OneHouHbIe cpeacTBA /15 MPOBeAeHUsI IPOMEKYTOYHON aTTeCTAIUH
Bomnpocsl k 3k3ameny

¢ CHeKkTpoCKONUYECKHE METObI, X CYIIHOCTh U KJIacCU(PUKAIUH.

e BenuuuHbl, XapaKTepU3YIOLIUE 3JIEKTPOMArHUTHOE HU3IyYEHUE, CBSA3b MEXIY HHMH.
ITpoucxoxnenue snekTpoMarHutHoro usnyueHus. lloctynmatel  bopa. OcHoBHOe u
BO30YKJIEHHOE COCTOSTHHSI aTOMOB M MOJIEKYJI.

e @usnuyeckue OCHOBBI aTOMHOHM cnekTpockonuu. Ilonstue cnexrpa. Cnektp arToma
B0J10poJia. CIEeKTphl MHOTORJIEKTPOHHBIX aTOMOB. YpaBHeHHe Pundepra. CriekTpajibHbIe TEPMBI.

e OcHOBBI KBaHTOBOW Teopuu cBera. KopIycKyJsspHO-BOJIHOBOM JAyalu3M CBETA.
WnTepdepenius u qudpakus cBera.



e (Crpoenue atoma. KoprycKyJsipHO-BOJHOBOM Ayajiu3M MaTepHaJbHBIX YacTHUIl. BoJHBI
ne-bpoita. udpakuus snektpoHoB. BonHoBas gynkius. KBanToBsie uncna. [Ipoucxoxaenue
aTOMHBIX criekTpoB. [IpaBuna otGopa.

e [lonsarue onrtuyeckoro cmektpa. Ilpupona  3JIEKTPOMAarHUTHOTO — M3JIYYEHHS.
B3aumopeiicTBue 37€KTPOMarHUTHOTO H3JIy4eHHs C BelecTBOM. OCHOBHbBIE XapaKTEPUCTHUKU
U3ITy4eHus (IJIMHA BOJIHBI, YaCTOTa, BOJTHOBOE YKCIIO).

e [lonsTue crnexkTpadbHOW JIMHUU U €€ XapaKTepUCTUKU (II0JIO)KEHHE, WUHTEHCUBHOCTb,
MUpHHA). ODJEKTPOMArHUTHBIA crnekTp. Kiaccudukamus METOJO0B aTOMHOW ONTHYECKOM
CHEKTPOCKOMUU. ATOMHAs 3MUCCHUs, aTOMHasi abcopOuus, aToMHas (IyopecueHIus.

e XapaKTepUCTHUKU ONTHYECKUX CHEKTpPaJlbHbIX MpuObopoB. CxemMa ONTHYECKOTO
crekTpoMerpa (MoHoxpoMartopa). Mcrounuku usnydeHus. MoHOXpoMaTH3alusl H3ITyYEHUS.
be3aucnepcronnplii  crmocod (abcopOuMoHHBIE W HHTEP(PEPEHIIMOHHBIE CBETOMUIBTPHI).
Jucnepcuonnbiii  crnoco® (mpU3MEHHBIE MOHOXPOMATOpPbl W JIU(PAKIHUOHHBIE PEHIETKH).
XapakTepucTUKH MOHOXpoMaropa (yrioBas, JWHEHHas W oOpaTHas JHMHEWHas TUCIIePCHUS;
CHEKTpaJibHas I10JI0Ca IMPOIYCKAaHUS; pa3pelleHHe W pa3peliarouias Cujla; CBETOCHIIA).
[IpueMHUKYN U3TyUeHUS.

e ®dotorpaduueckue Metonbl. POTOINEKTPUIECKUE METOBI ((HOTOANOABI, (HOTOITEMEHTHI
¢ BHEIIHUM (hoTO3(h(HEeKTOM, GOTOYMHOKHUTEIN).

e AtomHO-3MuccuoHHast crnekTpockonus (ADC). Knaccudukanus meronoB ADC mno
croco0y aTOMHU3AIIHH.

e Dwmuccuonnas ¢oromerpuss miamenun (OPII). Cxema cnektpomerpa mig ODIL
Hctounuku arommszanuu u Bo30OyxnaeHus B OO®II (mamena). ADC ¢ 31meKTpoTepMHUYECKON
aTOMHU3aIMeEN.

o [lonstue smuccuonHo-criekTpanbHoro ananusa (OCA). Cxema criektpometpa anst DCA.
Hctounuku aromuzanud u Bo30yxaeHus B OCA (myroBoil paspsii, HCKpOBOHM pa3psij,
BBICOKOYACTOTHBIH pa3psfl, Ja3epHOE U3IyUYEeHHE).

e ADC ¢ MHIYKTUBHO-CBSI3aHHOM 1u1a3Moil. ADC ¢ na3epHbIM MUKPO30HIOM.

o KayectBennniit JCA. Tabnuibl 1 0003HaYEHUS CIEKTPAIbHBIX JHHUA. KonnuecTBeHHBIN
OCA. VYpasuenue Jlomakuna-Illeiibe. Camomnoriomenre U camooOpallleHue CHEeKTPaIbHBIX
THAN. OU3UKO-XUMHYECKHUE TTPOLIECCHI HA TOBEPXHOCTH AJIEKTPOI0B. [IoHATHE aHAMMTUYECKON
CHEKTpaJibHOM JUHUM. ['OMOJIOrMYHOCTh CHEKTpaJbHbIX JHHUA. OCHOBHOE YypaBHEHUE
konuyectBeHHOTO DCA. [Tomexu B ADC.

e ArtomHo-abcopOumonHas crnekrpockonus (AAC). Knaccuduxauus merogoB AAC mo
croco0y aTOMH3aIIUH.

o [lnmamennas AAC. ATomMmu3zaTopsl (TIaMeHa).

e DOnekrporepmuueckas AAC. Atomuzaropsl (rpaduroBas kioBera JIbBoBa, rpaduTOBBIE
neun Kwunra u Maccmana). Hcrounnku cBeta B AAC (JlaMObl C TOJNBIM  KaTOJOM,
0€37JIEKTPO/IHbIE pa3psAHbIE JIaMIIbl, HMCTOYHUKU CIUIOHIHOTO crekTpa). Cxema aTOMHO-
abcopOLMOHHOTO CIEKTPOdOoTOMETpA.

e KomuectBennsiii ananus B AAC. 3akoH byrepa-Jlambepra-bepa. [Tomexu B AAC.

e ATtomHO-QuiyopectieHTHast criektpockonust (ADPC). Knaccuduxanus merogos APC no
cnoco0y aromm3auuu. IIlmamennas A®C. Onekrporepmuueckas APC. Cxema aTOMHO-
¢yopecuenTHoro crnekrpomerpa. Ocobennoctn APC. Arommsaropsl. Mcrounuku cBera.
[Tomexu B ADC.

e CpaBHUTENBHBIC XAPAKTEPUCTUKH METOJIOB AaTOMHOW ONTHYECKON CIEKTPOCKOIIUU.



[IpoGa (arperaTHOE cocTOsTHUE, ONpeesieMble dJieMeHThI). KauecTBeHHBIN aHaN3.

e KonuuecTBeHHBI aHaiW3 (Ipenen OOHApy>KEHHUs, OTHOCHUTEIBHOE CTaHAApTHOE
OTKJIOHEHHE, BO3MOXKHOCTb MHOT'ORJIEMEHTHOro aHaiu3a). CrhekTpalibHOoe 000pyAOBaHHUE.
Kputepuu BbiOOpa MeTo1a aHAU3A.

e JlonsTe peHTreHoBcKoro cmekrpa. Kiaccudukanus MeToIOB  PEHTTEHOBCKOM
CHEKTPOCKONUU. PeHTreHoBckas 5SMHcCHs, PEHTTEHOBCKas alOcopOIusi, pPEHTreHOBCKas
bayopecnieniusa.  HempepsiBHOe  (TOpMO3HOE) M XapaKTepUCTHYECKOe  (JIMHEWdYaToe)
PEHTTEHOBCKOE U3JIy4YECHHUE.

e [Ilonstue pentrenocnekrpanbHoro ananusa (PCA). Kmaccudukamus meronos PCA mo
croco0y reHepanun PEHTI€HOBCKOI'O U3IIy4YEeHHUS. DNEeKTPOHHO-30HA0BBIN
peHTreHoCeKTpalibHbI MuKpoaHnanus (PCMA), pentrenodiyopectieHTHbIM aHanu3 (PDA),
perrreHopaguomerpuueckuii  aHamm3 (PPA). OOo3HaueHuWsi B PEHTTEHOBCKUX CIIEKTPAX.
[TpaBuna or6opa.

e KayectBeHHBIH aHanmm3. 3akoH Mo3mu. BbeIxog peHTreHOBCKOW (PIIyopecleHIINN.
[Tormnomenne peHTIEHOBCKOTO W3IYYCHHUs, Kpas TOTJOMECHUS W MAacCOBBIE KOX(PQPHUIIMEHTHI
noriouieHus. Cxema pEHTTeHOBCKOTO CIIEKTPOMETpa € BOJIHOBOM aucnepcueil. Mctounuku
U3NyuyeHus: (pEeHTIeHOBCKas TpyOKa, D3JEKTPOHHAas Nylika). Pa3ioxeHue peHTTeHOBCKOTO
U3ITydeHUs B CIeKTp. 3akoH Bymnwda-bparra.

e Kpucramisl-aHanu3aTopsl. JerexkTopsl W3JIyYEeHUs (MOHU3aLIMOHHBIE,
CUUHTWUISLIUOHHBIE, TOJXYIPOBOAHUKOBBIE). (OCOOEHHOCTH PEHTICHOBCKUX CIEKTPOB C
BOJIHOBOI M 3HepreTnyeckoil aucnepcueil. Merposnoruueckue xapakrtepuctuku metonoB PCA
(mpenpen  oOOHapy)XEHMs, OTHOCUTEJIbHOE CTaHAAPTHOE OTKJIOHEHHe, TIJyOuHa otbopa
AHATUTUYECKON MH(OPMALIKH, JIOKATHHOCTh MO MOBEPXHOCTH).

e KauecrBennsiii u konmudectBeHHbIE PCA. IloctanoBka 3amaun. OTOOp M MOATOTOBKA
npoObl. 'omorenn3anus npoos st POA (pacTBopeHue, MpeccoBaHUE MOPOIIKOB, CIUIABICHUE).
[TonroroBka mpoOsr s PCMA (mmmdoBka W MONUPOBKAa MOBEPXHOCTH, oOecreyeHue
3JIEKTPOIPOBOTHOCTH U TETIJIONPOBOIHOCTH MPOOHI).

e KauectBennblii PCA. OcobeHHOCTH NMPHUTOTOBJIEHUs 00pa3loB cpaBHEeHUs aisi PDA u
PCMA. Bri6op ontumanbHbIX ycnoBuil npoBeaenust PCA.

e KomunuecTtBeHHbINH aHanu3. Meroa rpaxyupoBodnoro rpaduka B POA. Meroa BHemHero
craunapta B PCMA. Meton ¢gyHnameHTalbHbIX (u3nueckux mapameTpoB. POA ¢ moiaHbIM
BHEIIIHUM OTpakeHHeM. PactipenenuTenpHbIN aHATN3 TeTepOreHHbIX CTPYKTYp MetogoM PCMA.

e Jlonsatne dnekTpoHHOro  cmekrpa. Kiaccupukamuss  METOAOB  DIEKTPOHHOMH
CHEKTPOCKOIUH.

e  Oco0eHHOCTH aHaJIW3a TTOBEPXHOCTH TBEPIOTO Tea.

e (xema »JJEKTPOHHOIO CIHEKTpoMeTpa. TeXHHWKa [IOJIy4eHHs BBICOKOTO BakKyyMa.
Wcrounnku wu3nydeHuss (PEHTIeHOBCKas TpyOKa, »SJIEKTPOHHAs TMyIIKa, CHHXPOTPOHHOE
U3IydeHue). XapaKTepuCTUKU dHeproaHain3aTopos. Jlerekropsl u3nydeHus. CrocoObl OUUCTKU
MOBEPXHOCTU MpoO B BakyyMme. MeETpoOJOTHYEeCKHE XapaKTEPUCTUKU METOJOB AJIEKTPOHHOU
CHEKTPOCKOMUH.

e Pentrenosckas ¢ortoanekrponHas cnekrpockonus (POIC). dotosddexr. YpaBHeHue
OlHIITeHAa. DHEPrUM CBA3U (POTORIEKTPOHOB. PaboTa BRIX0/1a 3IEKTpOHA.

e KauectBennsnii ananus. CnekTpbl OcTOBHBIX ypoBHeW B PD®OC. Tonkas cTpykTypa
PEHTTEHOBCKUX (DOTOIIEKTPOHHBIX NUHUHM. Xumudeckue casuru B POOC. da3oBblii aHamu3
MOBEPXHOCTU HAa OCHOBE XUMUYECKUX CABUTOB CIIEKTPAJIBHBIX JIMHUM.



e KomnuectBennbiii ananus. Cedenue dotononusanuu. CpemHss JuHA CBOOOIHOTO
npobera osnektpoHa. Ilocnoinpii anamms3. POOC ¢ yrmoBeiM pazpemiernem. POOC ¢
BO30Y>KJICHHEM CUHXPOTPOHHBIM U3TyYECHHEM.

e Oxe-anektponHas criekrpockonus (ODC). [IpuHIUIB 1 001aCTh UCIIOIB30BAHUS.

e AHanmuTHueckas abCOpOIMOHHAs MOJEKYJISpHAs CHEKTPOCKOMUsS (CHEKTPOPOTOMETPHS)
B Y® u BuauMol o0JacTh CHEKTpa. 3aKOHBI TOTJIOMICHHS JJICKTPOMATHUTHOTO H3ITyYCHUS.
OCHOBHOM 3aKOH TMOTJIONICHHUS, 3aKOH aAMTUBHOCTH ONTHUYECKUX IUIOTHOCTEH. [Ipuumubl
OTKJIOHEHHI1 OT OCHOBHOTI'O 3aKOHA MOIJIOMICHHUS. Y CIIOBUS PETUCTPALIMU JEKTPOHHBIX CIIEKTPOB
MOTJIOLICHUS MOJIEKYJI.

e AmnHanmM3 MHOTOKOMIIOHEHTHBIX  cucrteM. OrmpeaeneHue  4Yucia  KOMIIOHEHTOB.
Hcnonp3oBaHrue KOOpAUMHAT HM300€CTHUYECKHX TOYEK M TOUYEK OSKCTPEMYMOB IIpH aHAu3e
CHEKTpaJIbHbIX KpHUBBIX. [Ipocreiiniye TecThl IS OmpeleieHusl Yucia KOMIOHEHTOB (OJHO- U
JIBYXKOMIIOHEHTHbIE cHcTeMbl). OrmpeneneHue ducia KOMIOHEHTOB [0 PAaHTy MAaTPHUIBI
ONTUYECKUX IUIOTHOCTeH. OmnpeneneHHble W NEPeonpe/ieieHHbIe CUCTeMbl ypaBHEHUU
@upopara. Beioop ananmtuaeckux umH BoiH. Onpenenenne K03()GUIueHTOB MOTIOMICHNUS.

e (CelIeKTUBHOE ONpE/IENICHUEe OJHOTO KOMIIOHEHTa B MHOTOKOMIIOHEHTHON CHCTEME.
MeToapl, He  Y4YUTHIBAIOIIME IOTJIONIEHHWE MOCTOPOHHUX  KOMIIOHEHTOB.  MeTomsl
MpEeIoJIararolyne JUHEHHYI0 3aBUCUMOCTh MOTJIONICHHS] TOCTOPOHHUX KOMIIOHEHTOB OT JITHHBI
BOJHBL. METObl, YUYWTHIBAIOIINE HEJIMHEHHBIA XapakTep TOTJIOMIEHUS IOCTOPOHHHUX
KOMIIOHCHTOB OT JUIMHBI BOJIHBI. MeTopl, TpeOyIomme MpeIBapUTEIIbHOTO BBIICICHUS
MOCTOPOHHUX KOMIIOHEHTOB.

e [IpousBogHas abcopOIMOHHAS MOJCKYJSIpHas CIEKTpocKomus. OCHOBHBIE OCOOECHHOCTH
MPOU3BOJHBIX CIHEKTPOB. OTHOIIEHWE CHUTHAI: IIyM B MPOU3BOJHBIX CHEKTpax. MeTossl
MOJIyYEHUS POU3BOHBIX CIIEKTPOB: ONTUKO-MEXaHUYECKHE (JIBYXBOJIHOBOM, MOIYJISIIMOHHBIN),
AJIEKTPOHHOE  aHanoroBoe  nuddepenmupoBanune,  uucieHHoe  auddepeHnrpoBaHue.
Hcnonp30BaHne MPOU3BOIHBIX CIIEKTPOB Ml UACHTH(PHUKAIINN, CTPYKTYPHOTO aHallu3a, aHaIn3a
MHOTOKOMIIOHEHTHBIX CHUCTEM M CEJEKTUBHOIO ONPENEJICHUs OJHOTO KOMIIOHEHTa B
MHOTOKOMIIOHEHTHBIX CHCTEMaX.

o JlroMuHEeCHeHTHBIM aHanu3. Teopus MONEKYISIpHOH JOMHHECUEeHIIuU. Bo30yxaeHue
Moneky. JlezakTuBaius Bo30Yy>KICHHBIX MOJIEKYII.

o O@nyopecuenuust U ¢ochopecueniusa. KBaHTOBBIM BbIX0A  GIIyOpecUEHIMH U
dochopecuenuu. 3amenieHHas  ¢GayopecieHIa. VHTEHCUBHOCTh JTIOMUHECIHEHIIUA U
3aBUCHUMOCTh €€ OT KOHIeHTpanuu JromMuHodopa. CTaTHueckoe W JUHAMUYECKOE TYIICHUE
moMuHecteHmn. [Tyt ne3aktuBanuu Bo30yKICHHBIX MOJIEKYJ MpU JUHAMUYECKOM TYIICHUU.

e Dkcuriekcbl. CeHCHOUMM3MpOBaHHAs TIOMUHECHEHINA. KOHIIEHTpallMoHHOE TYIICHHUE.
DxcuMepsl. JIIOMUHECTICHITUS U MOJICKYJIIpHAst CTPYKTYpa.

e JlroMHHECIIEHIIUSI OPTaHUYECKUX BEIIECTB U KOMIUIEKCOB METAJIJIOB C HEOPTraHUYECKUMU
U OpPraHMYeCKUMHU JMraHaamMu. PexoMOWHAIIMOHHAs JTIOMHHECICHITUS Kpucramiodochopos.
30HHas ~ cxeMa  PEKOMOWHAIMOHHOTO  cBedeHHs.  OCOOCHHOCTH  JTIOMHHECICHITUU
kpuctanodochopos.

e J[FOMUHECIIEHTHBIN aHAINU3 OPraHNYECKHUX BEIIeCTB. MeTo/ CeNeKTUBHOTO BO30YXKICHUS
criekTpoB  dyopectieHiiun U pocdopecnenniuunn. [IpumeHeHne CEeHCHOMIM3UPOBAHHON
JIOMHUHECIICHIIMN TPy aHaln3e cMmecedd. DayopuMeTpudecKkrue CrocoObl aHaln3a CMECeH,
OCHOBaHHBIE Ha IMPEIBAPUTEILHON XUMHYECKOH o00paboTke. KocBeHHBIE MeETOABI aHaIM3a
CMeECeH.



e JIIOMUHECUEHTHBI aHaJIN3 HEOPraHMYECKHUX BEUIECTB. BakHEWIME JTIOMUHECIICHTHBIE
OpraHWYECKHUE pearcHThl. Vcronp30BaHne TIOMHUHECIICHITNN KPUCTATO(OCHOpPOB.

e HuskoremneparypHas JIFOMUHECIICHITHS. [IpounsBoaHas dayopeciieHTHas
criektpomeTpusi.  DiyopecleHTHass  CIEKTPOMETPUS C  CHHXPOHHBIM  BO30Y)KICHHUEM.
®dochopumeTrpuss ¢ BPEMEHHBIM pazpemieHrneM. Pa304yBCTBUTEIBHBIM METOJ] PETUCTPAIUU
(bayopecieHIun.

e UudpakpacHas CcrekTpohOTOMETpHs, €€ TEOPETUUYECKHE M METOJMYECKHE OCHOBBHI.
CkeJeTHbIC U XapaKTePUCTUUECKHE KOJIeOaHUsI B aHAJIM3€ OPraHWYECKUX BEIIECTB. YIydllleHUE
AHAJTMTUYCCKUX XapaKTepUCTUK 3a cueT Dypwe-npeoOpazoBaHus. YCIOBUS TEXHUYECKON
peanu3anuu Oypbe-CreKTPOMETPUH, 00JIaCTH TPUMCHEHHUSI.

e Cnekrpockonusi komouHanmonHoro paccesaust (KP). Paccesnne mznmydenns. CTOKCOBBI
W AHTUCTOKCOBBHI JIMHUU. CpaBHEHUE METPOJOTHMYECKUX XapaKTEPUCTUK METOJa IMpPU JBYX
croco6ax Bo30YXKACHHsI CIIEKTPOB (JaMIoBoOe, JlazepHoe). [IpuMepsl ucnoap30BaHusl.

e JlazepHas cnektpockonusi. [I[puMeHeHune Ja3epoB B aHATUTUUYECKON Xumuu. Jlazepsl kak
UCTOYHUKHU BO30YXKIEHUS, UX MPEUMYIIECTBA Mepel] TPaAULUMOHHBIMU UCTOUYHUKAMHU. JIa3epHbIi
po6ooTOop.

e Meroapl Ja3epHON aTOMHO-WOHU3ANMOHHON (AM) CHEKTPOCKONHWHU, pPE30HAHCHAs |
cTyneHyaras (OTOMOHM3AIMS aTOMOB W MoJieKyJd. llpumepsl aHanm3a peaqbHBIX OOBEKTOB.
[IpeumyiiecTBa 1 HEIOCTATKH ATOMHO-MOHU3ALMOHHOM CIIEKTPOCKOIHH.

e Jlazepnas BHyTpupe3oHaTtopHas crnektpockonus. [Ipunuun merona. IlpenmymiectBa u
HEJIOCTAaTKH KaK aHAJIMTHYECKOro Meroja. MeTon jla3epHOM TEPMOJIMH30BOM CHEKTPOMETPHH.
OCHOBBI TEOPUH ¥ METOIOJIOTHH IKCIIEPUMEHTA.

e Jlazeppl B ONTHKO-aKyCTUYECKOM aHaimu3e. TeopeTHYecKre OCHOBbI U 00JacThb
MIPUMEHEHUS METO/Ia.

o [lpunnun meroma. Knaccuduxaruss METOI0B MO THUMIaM UCTOYHHKOB IMOJNyYE€HHUS HOHOB
(2MEeKTPOHHBIN yAap, XUMHUUECKass MOHU3AIMS, dIEKTPOPACTIHUTUTEbHAS UOHU3AIUS, UCKPOBast
MacC-CHEKTPOMETPHUS,  MacC-CIIEKTPOMETPHUS  TICIOLIEro  pas3psga, JiazepHas  Macc-
CIIEKTPOMETPHS, MAacC-CIIEKTPOMETPUsS BTOPUYHBIX HMOHOB). THUIBI Macc-aHAJIU3aTOPOB
(craTuyeckue, TMHAMHYECKHE, BPEMSITIPOJIETHBIE) U OCHOBHBIC MTPUHIIUITBI KX PaOOTHI.

e Macc-ClieKTpOMETpUs HHU3KOTO M BBICOKOrO pazpemieHus. CTpyKTypHas Macc-
crieKTpoMeTpusi (UIeHTU(UKAIMS OpPraHWYECKUX BemecTB). @DOparMeHTanuss MOJIEKYJ B
OpPraHUYECKON Macc-CIEeKTPOMETpUH (JIMCCOLMAIUs, MeperpynmnupoBka). [lpueMsl moBbIeHUs
BBIX0/1a MOJIEKYJISIPHOTO MOHA. M30TOMHBIE COOTHOMIEHUSI. MeTOA U30TOMHOTO pa30aBIeHUSI.

e AKTUBAallMOHHBIM aHanu3. VHCTpyMEHTanbHbII M PagMOXMMUYECKUN BapUaHTHI.
HeliTpoHHO-aKTUBalIMOHHBIN aHaJun3. I"amMa-akTHUBalIMOHHBIN aHaJu3. AxTHuBanus
3apsDKEHHBIMM - YacTULIAMHM. AnmapaTypa Ui TNPOBEAEHUS AaKTUBALIMOHHOIO  aHalM3a.
[IpuMeHeHrne aKTUBAllMOHHOTO aHAIN3a.

e ['amMma-pe3oHaHcHasi (MeccOayspoBckasi) crekTpockomnus. I[IpuHIUMBL, ammaparypa,
npUMeHeHrne. MeTo/ U30TOIMHOTO pa30aBIeHus!.

Oo6pazen Owiera mo AUCHUNJIMHE
«COBpeMeHHbIe CHEKTPOCKOMUYECCKUE METOAbLI aHAJIU3a»

Munucmepcmeo nayku u gvicuiezo oopazosanus P@
Cesepo-Ocemunckuii 2ocydapcmeennutii ynusepcumem umenu Kocma Jlesanosuua Xemazyposa
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9K3AMEHAIIAOHHBIA BUIET Ne 5

1. ITonsarue OJICKTPOHHOI'O CIICKTpA. Knaccmbmcaunﬁ METOA0B SHCKTpOHHOP'I CIIEKTPOCKOIINH.

2. JIa3epLI B OIITUKO-aKyCTHUYCCKOM aHaJIM3C. TeOpeTI/I'-ICCKI/Ie OCHOBBI U 00J1aCTb MIPUMCHCHUS
MeTo/Ia.

3. Paccuurate MuHUMAaNIBHO omnpezensemMoe konuuectBo (Mr) meau (I1) B Buge ammMuagyHoro

KOMIUIEKCAa TIPU TOJIIMHE TOTJIOMAIOIIEr0 CJIosi 2 CM W MHUHHUMaJbHOM OOBbeMe
okpameHHoro pactBopa 10 mi. MossipHblid KO3 (UIMEHT MOTJIOMICHUs KOMIUIEKCa
2,8.10*. MuHHUManpHas ONTHYECKas IIIOTHOCTh, H3MepseMast GoTokonopumerpoM, 0,02.

3aB. kadenpoit oOmel 1 HeOPraHMIECKON XUMUH JL.M. Ky6anoBa

JoueHT xadeapsl, K.X.H. 0.3. Xaesa

Llxana OoYyeHueaHusl omeema cmy()eﬁma HA 9K3ameHe

XapaKmepucmuKa omeema

oannwl

JlaH DoJHBIN, pa3BepHYTHIA OTBET HA ITOCTABIEHHBINA BOIIPOC, II0OKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, MPOSBIIIONIASCSA B CBOOOIHOM ONEPUPOBAHUY TOHATHSIMH,
YMEHHH BBIICITUTH CYILECTBEHHBIE U HECYIIECTBEHHBIE €r0 IPU3HAKH, IPUYNHHO-CIIEACTBEHHBIE
cBsi3u. 3HaHue 00 00bEKTe IEMOHCTPUPYETCs Ha (poHE TOHUMAHUS €T0 B CHCTEME TaHHOH HAyKH
1 MEXAUCIMIUIMHAPHBIX cBsizel. OTBeT GopMyaHupyeTcs B TEPMUHAX HAYKH, U3JI0KEH
JIUTEPATYPHBIM SI3BIKOM, JIOTHYEH, JOKa3aTeIeH, JEMOHCTPUPYET aBTOPCKYIO MO3HLIUIO CTYIEHTA.

86-100

JlaH NoJHBIN, pa3BepHYTHIN OTBET HA ITOCTABJIEHHBINA BOIIPOC, II0OKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, JOKA3aTEILHO PACKPHITHI OCHOBHBIE MTOJIOKEHUS TEMBI; B
OTBETE MPOCIIEKHUBACTCA YETKASI CTPYKTYPa, JIOTHYECKasl TOCIEA0BAaTENIBHOCT, OTpasKaroIas
CYIIHOCTb PaCKpBIBAEMBIX MMOHATHH, TeOpUH, sBIeHUH. 3HaHUEe 00 00BbEKTE IEMOHCTPUPYETCS Ha
(hoHE MOHMMaHUsI €ro B CUCTEME JaHHOM HAayKH M MEXIUCLUIUIMHAPHBIX cBsi3eil. OTBeT
W3JI05KEH JINTEPaTypPHBIM S3bIKOM B TEPMHHAX HAyKU. MOTyT OBITh TOMYIIEHBI HEJJOYETHI B
OIpEAETICHUH MTOHATHH, HCIIPABICHHBIE CTYJEHTOM CAMOCTOSITENIEHO B ITPOLIECCE OTBETA.

71-85

I[aH HOHHLIﬁ, paSBCpHYTLIﬁ OTBET Ha IMOCTaBJICHHBIN BOIIPOC, MOKa3aHO YMCHHC BLIJICIINTH
CYIECTBECHHBIC 1 HECYIICCTBCHHBIC ITPU3HAKU, IPUYIMHHO-CIICACTBCHHBIC CBA3U. OTBeT YeTKO
CTPYKTYPUPOBAH, JIOTUYCH, NU3JIO’KCH B TCPMHUHAX HAYKU. OZ[HB,KO A0NYIICHbI HE3HAYHUTCIIbHBIC
OIIMOKH HITN HEAOYCTHI, UCITPABJICHHBIC CTYJCHTOM C IOMOLIBIO «HABOASAIINX> BOIIPOCOB
npernogaBaTeiis.

56-70

JlaH He10CTaTOUHO MOJIHBIA U HEAOCTATOUYHO pa3BEePHYThIM oTBeT. Jloruka u
MOCIIEZI0BATEIEHOCTD U3JI0KEHUS MMEIOT HapyIIeHus. J{omyieHb! ommuOKy B paCKpPBITHH
TIOHATHUH, YIIOTpeOaeHuN TepMUHOB. CTYICHT HE CITOCOOCH CaMOCTOSITEIHFHO BEIICIUTE
CYILIECTBEHHBIE U HECYLICCTBEHHBIEC MPU3HAKU U MPUYNHHO-CIEACTBEHHbIE CBA3H. CTYIEHT
MOJKET KOHKPETH3UPOBaTh 000OIIIEHHBIC 3HAHNS, I0KA3aB Ha MMPUMEPax UX OCHOBHBIC
TTOJIO’KEHUS TOJIBKO ¢ TIOMOIIBIO TTperiogaBarens. PedeBoe opopmiieHre TpedyeT monpasox,
KOPPEKIHUH.

30-55

JlaH HENOJHBIN OTBET, MPEACTABIMIONINH cO00# pa3pO3HEHHBIE 3HAHUS IO TEME BOIIPOCca ¢
CYIIIECTBEHHBIMH OIIMOKaMU B onpeeseHusX. [[pucyTcTByIOT hparMeHTapHOCTh, HEIOTHYHOCTh

1-29




H3JI0KCHUA. CTy,Z[eHT HE OCO3HACT CBA3b NaHHOI'O ITOHATHUA, TCOPUH, ABJICHUA C APYTUMU
00BbEKTaAMU JUCHUILITUHBI. OTCYTCTBYIOT BbIBOAbI, KOHKPCTU3ALIUA U NOKA3aTCIILHOCTD
n3a0xeHus. Pedn HET'paMOTHasd. I[OHOJ'IHI/ITCJ'H)HLIC 1 YTOUHAIOIIUE BOIIPOCHI IPETIOAaBaTECIIA HE
MMPUBOAAT K KOPPCKIUHU OTBETA CTYJAC€HTA HC TOJILKO Ha MOCTaBJICHHBIN BOIIPOC, HO U Ha Apyrue
BOIIPOCHI JUCHUILIINHBI.

He nomyuenst oTBeTHI 110 6a30BBIM BOMPOCAM AMCIUATUIHHEI. 0

8.4. OueHo4yHble cpeaACTBA /IJIsl MPOBEAeHUs KOHTPOJISI CAMOCTOSITEILHOH padoThI
CTY/I€eHTOB

Bonpoch! 1151 CAMOKOHTPOJISAA IPH COCTABJIEHUH OMIOPHOI0 KOHCIIEKTA
o Teme " MeTopl MOJIEKYIISIpHOM criekTpockoruu. MHppakpacHas ciekTpogoToMeTpusi.
Wudpakpacnas criekTpopoToMeTpusi, €€ TEOPETUIECKHE U METOJUYECKIE OCHOBBI"

1. UndpaxpacHast cieKTpopOTOMETPHS, €€ TEOPETUIECKHE U METOTUIECKHUE OCHOBEI.

2. CxkeneTHbIC M XapaKTEPUCTHUECKUE KOJIEOaHHsI B aHAJIN3€ OPTaHUYECKUX BEIIECTB.

3. VYnyuiieHue aHaTUTHYECKHX XapaKTepUCTHK 3a cueT Dypbe-npeoOpa3oBaHus. Y CIOBUs
TEXHUUYECKOH peanu3anuu Oypbe-ceKTpoMeTpuH, 00JaCTH IPUMEHEHHUS.

4. Bo3MmoxHOCTH Dypbe-CHEKTPOCKOIUU U CIEKTPOCKONHMH, YCHJIEHHOW MOBEPXHOCTHIO
(SERS) B wucciaenoBaHMd CTPYKTYypbl MoJieKyl M aHanu3e. OINTHYECKHE CEHCOpBHI,
KJaccu(uKanus, IpUHLUKUI 1eHCTBUS, 00JIaCTH IPUMEHEHHUS.

KossiokBuym
o Teme «Onruueckas CIEKTPOCKonusi. AToMHO-a0copOnonHas criektpockorus (AAC)»

1. Artomuo-abcopOumonnas cnekrpockomnus (AAC). CymHuocts MeTona. Knaccudukarus
MeTo10B AAC 110 cioco0y aTroMu3aIum.

2. Ilnamennas AAC. ATomu3zaTopsl (TIaMeHa).

3. Omnexrporepmuyeckas AAC. Atomuzaropsl (rpapurtoBas kioBera JIbBoBa, rpaduroBbie
neun Kunra u Maccmana).

4. Ucrounuku cBeta B AAC (aMIbl ¢ MOJBIM KaTOAOM, O€33JEKTPOJHBIE pa3psIHbIE
JIaMIIbl, ICTOYHUKY CIUIOIIHOTO CIIEKTPa).

5. Cxema aTOMHO-abCOPOIIMOHHOTO CTIEKTpO(oTOMETpA.

6. KommuectBenusiii anams B AAC.

7. 3axon byrepa-Jlam6epra-bepa.

8. Tlomexu B AAC.

JJeMOHCTPAMOHHBIA BAPDUAHT CUTYallMOHHBIX 3a/1a4

1. Tlpu ¢oromMeTpHpoBaHUU PACTBOPOB DPA3IUYHBIX KOHIEHTpPAIMA HM3MEPEHHs CIEeayeT
HauuHaTh ¢ Oojee pa3daBieHHbIX MpoO. [losicHuTe mpuyMHY Takux pekomeHnanuii. Kaxue
OIIMOKK MOTYT BOHUKHYTh IIPY HapyIIEHUH YKa3aHHOTO MpaBuia?

2. BaxHOW  XapakTepUCTUKOH  aTOMHO-aOCOPOIMOHHOW  CIIEKTPOMETPUU  SIBJISETCS
nponyckanue T. [IpoananusupyiiTe CBSI3b 3TOT0 MapameTpa € COJAEPKAHHEM IOTJIONIAIOIIErO
KOMITOHEHTa B TpOOe, €clii aTOMHBIN Kod(hduImeHT adcopOIuyu W TOJNIIMHA MOTJIOMIAOIIETO
CJI0S IJ1a3MBbl B OKCIIEPUMEHTE OCTAIOTCS ITOCTOSSHHBIMU BelMunHamu. [IpeacraBbTe cxeMaTU4HO



rpaduk Gynkiuu T = {(C).

1.

I[eMOHCTpaIII/IOHHLIﬁ BapUaHT PaCuY€THLIX 3a1a4

HaBecky cramu maccoii 0,615 r pacTBopmim B MepHOU KoJiOe BMecTHMOCThI0O 50 Ma B

JIBE MEPHBIE KOJIObI BMECTUMOCTHIO 50 Mi1 momecTrim 1o 20 MJI IPUTOTOBICHHOTO pacTBopa. B
OlHY W3 KOO m06aBmmu pactBop, coxepxkammii 1,10°r Turama. B o06e konGbl m06aBHIH
NEPEKUCh BOAOPOAA M JIOBEIM PACTBOPHI O METKH. BBIYMCINTE MacCOBYIO JIOJIIO THTaHAa B
CTaJIi, eCJIv Tpu (OTOMETPUPOBAHUY MOJTYUMIIN clieaytomue ganubie: Ax = 0,25; Ax+er = 0,47.

2. Ilpu ompenesneHuH >kejie3a B BOJC B BHJIE KOMIUIEKCA C CYJIb(OCATUIMIOBOH KUCIOTOU
VI TAaHJAPTHBIX PACTBOPOB MOJIyUEHBI CIICAYIONINE JaHHBIE:
Copepxanue xenesa, % 0,10 0.20 0,30 0,40
Ornruueckas IOTHOCTD 0,058 0,110 0,164 0.236

OHpe,I[eJ'II/ITb MacCCOBYIO [JOJIIO IK€JiIe3a B BOJAC, C€CJIMU OINTHYCCKasd IUJIOTHOCTH pacTBOpa,

U3MEepeHHas B TeX ke yclnoBusx, pasHa 0,127.

IIpuMmepHoe 3a1aHue 1JI51 CAMOCTOATEILHOM pacueTHO-TpaduyecKoil padoThl CTyAeHTa

IIpn nnmune Bonmubl A = 405 HM HaAOMIOJAIOTCS CHEAYIONIUE 3HAYEHUS ONTUYECKOM

wioTHOCTH (A) m-HUTpodeHona B OydepHbIX pacTBOpax ¢ pa3nudHbIMu pH:

pH

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

A

0,04 | 0,06 | 0,08 (012 |0,18 | 0,26 | 0,33 | 0,42 | 0,48 | 0,55 | 0,60 | 0,62 | 0,64

OHpeI[eJ'II/ITC Fpa(i)I/I‘{eCKI/I pKC U KOHCTAaHTYy Juccoluannun H'HI/ITpO(i)eHOJ'Ia. B KaKyro

CTOPOHY CMeIlaeTcsl paBHOBECHE AUCCOLMAIMY n-HUTpodeHona npu ysenunuenuu pH 6ydepa?

AN

ASRNENEN

IIpumepHnas TemaTuka pegeparoB, MyJbTUMEIUHHBIX NPe3eHTALUI

Meroasl ONTUYECKOM aTOMHOW CIIEKTPOCKOIINH, IPOUCXOKIECHUE ATOMHBIX CIIEKTPOB
HOTJIOIIEHHS], SMUCCUU U (DITyOPECLIEHIIUH, UX XapaKTEPUCTUKH.

CpaBHuTENbHAs XapaKTEpPUCTUKA MCTOYHMKOB aTOMM3AallMM BEIIECTBA M CBETa B
ONTHUYECKON aTOMHOM CIIEKTPOCKOIUHU.

Buasl perucrpanum criekTpa B ONTUYECKON aTOMHON CIIEKTPOCKOIHH.

OnTHueckasi cxeMa M OCHOBHBIE XapaKTEPUCTUKU MPUOOPOB ONTHYECKOW aTOMHOM
CIIEKTPOCKOITHH.

ATOMHO-3MHMCCHUOHHBIN CIIEKTPAJIbHBIN aHAJIN3 C MHAYKI[MOHHO-CBA3aHHOM IIa3MOil.
ATOMHO-a0COPOIIMOHHBIN aHATN3 Ta30B, KUJIKOCTEH W TBEP/IbIX TEJ.
ATOMHO-()ITyOpECIIeHTHBIN CIIEKTPaJIbHBINA aHAJIH3.

Meroas! CLIEKTPOCKOIINY, OCHOBAHHBIE HA B3aUMOJCHCTBUU BELIECTBA C PEHTTEHOBCKUM
U3JIy4EHUEM, TPOUCXOXKICHHUE CIIEKTPOB MOIIOLIEHUS, SMUCCUU, PACCESHUS, BTOPUYHBIX
PEHTT€HOBCKHUX AJIEKTPOHOB ((OTOIIEKTPOHHBIX 1 OXKe-3JIEKTPOHOB).
PentrenodnyopecuieHTHBI aHaIM3: CIEKTPOMETPHl C DSHEPreTUYECKOM U BOJIHOBOM
JCIIEpCUEH.

PenTtreno-abcopOuoHHbIN aHATN3, IPEUMYILECTBA U HEJIOCTATKH.



v PEeHTreHO-3MHUCCHOHHBIN aHAM3: MECTO CPEH APYTUX PCHTTEHOBCKUX METOIOB.

v MeTo pEeHTTEHOBCKOM (POTOIIICKTPOHHOM CIIEKTPOCKOITHH.

v Meron Oxe-CIeKTPOCKOTINH JIJIsl aHAIM3a TOBEPXHOCTH.

v MeToj aTOMHOM Macc-CrieKTPOMETPUH, 00IaCTH IPHUMECHEHHUSI.

OueHOYHBIN JHUCT 3aIATHI pedepaToB (IOKJIAI0B)

HaumenoBanue BrisiBiIeHHBIE KOJIM4€eCTBO
noxkasarteJs HEeJ0CTATKH U 0aJ10B
3aMeYyaHus
I. KAYECTBO NOKJIAJIA (PEDEPATA)
1.CooTBeTcTBHUE COEPKaHUs pabOTHI 3a1aHUI0 0,5
2.I'paMOTHOCTh H3JIOKEHHS M KadecTBO OQopMileHUs 0,5
paboThl
3. CaMOCTOSATENEHOCTE BBIIIOJIHEHUS paOOTHI, ITyOnHA 0,5
MpOopabOTKU MaTepuaa, HCIIOJIb30BaHHE
PEKOMEHIOBaHHOM 1 CIIPaBOYHOH JTUTEPATYPHI
4. OG0CHOBAHHOCTH U I0KA3aTEILHOCTE BEIBOIOB 0,5
OO01ast OIICHKA 32 BBIMOJIHEHKE A0KiIaaa (pedepara) 2
II. KAYECTBO AOKJIAA
1.CooTtBeTcTBHE CoAep KaHUs TOKIIAAa COACPKAHUIO 0,5
paboThI
2. BeieneHue OCHOBHOM MBICITH paOOTHI 0,5
3. KauecTBo U3nokeHus MaTepuaia 0,5
OO011ast O1leHKa 3a JOKJIag 15
III. OTBETHI HA JOITOJIHUTEJIBHBIE BOITPOCHI [T1O COJAEPXXAHWIO PABOThI
Bomnpoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
OO61mas o1leHKa 3a OTBETHI Ha BOIPOCHI 15
NTOI'OBAS OLIEHKA 3A 3AIIUTY 5
KpuTepm[ OLCHUBAHUSA CTYJAC€HTA 32 MOATOTOBKY INPE3CHTAIIUN
Kpurepun/ 4 3 2 1
0aJ1JIBI (o0pa3uoBbIii 0TBET) (3aKOHYEHHBIIA, (4M3J105KEeHHBbI, (MUHUMAJIBHBIHT
TOJIHBIH O0TBET) PACKPBITHI 0TBET) OTBET)
Conepxanne | Yerko chopmysupoBana | ChopmynupoBaHa el CdhopmymupoBana ienms 1 | He chopmymupoBana
HPE3CHTALMH | [rep U PACKPBITA TEMA W T€Ma HUCCIIENOBaHUs. TeMa MCCIIEIOBaHHUs. LIEJIb ¥ TEMA
uccrenoBanusi. B YacTHuHO M3JI0KEHA CopneprkaHue OTHOCTBIO HCCIICIOBAHUS.
Kpartkoii popme naHa nHpOPMALUS 110 TEME HE PacKphITO. IIpobrema He
nosHasi ”HGOpMaNKs 10 | UCCIEAOBAHUS U JIaH Wudopmanus no teme pereHa.
TeMe HCCIIeZIOBAaHUS U OTBET Ha MPOOIEMHBIN HCCIIeIOBAaHNUS HETOYHA.
JIaH OTBET Ha BoIIpoc. JaHbl CChUTKH IIpobaema 10 KOHIA HE
IPOoOJIEMHBIH BOTIPOC. Ha MCIOJIb3yEeMBbIe pemena. He nanel cChUIKH
JlaHbI cCRITIKM Ha pecypcehl. Ha UCITOJIb3yEeMEbIe
UCIIOJIb3YEMBIE PECYPCHI. pecypcebl.
Musaiin CoOirogaercs e quHbIN CoOurogaercst €qUHbBINA He cobmronaercs equHblii He cobGnronaercs
OPE3CHTALMH | CTHITH O(OPMIICHUS. CTHIIb 0hopMIICHUSI. CTHIIb O(hOPMIICHUSL. CTHIIb O(hOPMIICHUSL.

[pesenranus kpacoyHas
Y MHTEpEeCcHasl.
Hcnons3yrorcs 3¢ GexTs
aHnManuu, QoH,
tdotorpaduu. B
Npe3eHTalnu
HNPUCYTCTBYIOT
ABTOPCKUE HAXOJIKH.

Craiisl IpOCTHI B
MOHUMaHHH.
Hcnone3yrorcs
HEKOTOpbIe 3P HeKTh 1

hon.

Crnaiiasl IpoCTHL B
MOHUMaHUH. D(PQPEKTH 1
(OH HE HCIIONB3YETCS.

Crnaiiasl IpOCTHL B
MIOHUMAaHHU.




IIpencrasne | ABTOp XOpOIIO BIajeeT ABToOp Brageer ABTOp HE NOKa3al IIpencraBnsemas
H1e MaTepualioM 110 TeMe MarepuasoM 110 TeMe KOMIICTEHTHOCTH B nHpopMauus
HPE3CHTALMHA | yiccnieqOBAHMUS. UCCIIEIOBAHMs, HO HE NPEICTABICHAM JIOTUYECKU HE
Hcnones3yeT Hay4HYIO CMOT 3alHTEPECOBaTh MIpe3eHTalHH. cBszaHa. He
TE€PMUHOJIOTHIO. ayJIUTOPHIO. Hcnonb3oBaHHbIE (aKThI UCIIOJIb30BaHbI
O0najaer HaBBIKAMH Henocrarouyno HE BBI3BIBAIOT JOBEPUS. npodeccroHanbHbIe
OpaTOPCKOTO NCKYCCTBA. | IMTHpYyeTcs Juteparypa. | Hemocrarouno TEPMHHBI.
[Ton=O M TOUHO LUTUPYETCSI TUTEPATypa.
LUTUPYETCS
UCIIONIb30BaHHASL
auTeparypa

9. VYueOHOo-MeToaAMYeCcKOE H HH(POPMALIMOHHOE o0ecnedeHue TUCIUIIIMHBI (MOILYJIs1)

@) OCHOBHAs TUMepamypa.

1. TopbGoneroBa, I'. I' YueOHO-MeTOMMUECKOE TIOCOOME IO CIEKTPAIBHBIM METOJaM
aHanu3a g crygeHToB maructparypsl / I'.I'. T'opbonetosa, H. B. Uepussckas, M. 1. bazanos,
A. W JIertkun. — VBaHoBO: MBaH. TOC. XUM. -TeXHOI. YH-T , 2016. - 149 c. - ISBN --. - Tekcr:
AJIIEKTPOHHBIN // ObC "KoncynpTant cTyneHra': [caiT]. - URL:
https://www.studentlibrary.ru/book/ghtu_026.html

2. CampHukoBa, E. B. IHCTpyMeHTanbHBIC METOIBI aHAMH3a. TE€OpPETUYCCKUE OCHOBBI U

npakTH4eckoe mpuMmenenue: yueonoe nocodue / E.B. CanpuukoBa. - OpenoOypr: OI'Y, 2017. -
121 c. - ISBN 978-5-7410-1725-8. - Tekct: anexkrponHslii // ObC "KoncynbTaHT cryaeHTa'":

[caitT]. - URL : https://www.studentlibrary.ru/book/ISBN9785741017258.html.
3. 3BekoB, A. A. CriekTpanbHble METOABI UCCIICOBAHMS B XUMUH : y4eOHOE MOcoOue: /

A. A. 3BexoB, B. A. HesoctpyeB, A. B. Kanenckuii. — KemepoBo : Kemeposckuii
rocyIapcTBeHHBINM yHUBepcuteT, 2015. — 124 c. : cxem., Ta0i. — PexxuM ocTyma: 1mo mojarmcKe.
— URL.: https://biblioclub.ru/index.php?page=book&id=437497 (nara obopamerus: 13.07.2023).
— bubmmorp. B ka. — ISBN 978-5-8353-1823-0. — TekcT : 271€KTPOHHBIH.

0) dononnumenvHas aumepamypa:

4. 3BekoB, A.A. CnexktpodoromeTpus B YIbTpapHOIETOBOM M BHIUMON OOJIACTSX.
TeopeTnueckrne OCHOBBI M NMPWIOKEHUS JJIS AJIEMEHTHOIO aHaju3a : yuyeOHoe mocobue / A.A.
3BexoB, A.B. Kanenckuii. — KemepoBo: KemepoBckuii rocyiapctBeHHbli yHuBepcuret, 2016. —
113 C. - Pexxum JOCTyTa: o MOJIITHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=481648

5. VHCTpyMEHTaNbHBI aHanu3 OWOJIOTMYECKH AaKTUBHBIX BEIIECTB M JIEKAPCTBEHHBIX

cpenctB: yuebHoe mocobue / I'.b. Cnenuenko, B.U. [epsiOuna, T.M. I'mnaymiuna, u ap.—
Tomck: M3narensctBo ToMckoro nmoautexHmdeckoro ynusepcurera, 2015. — 198 c. — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=442807

6. JlebeneB, A.T. Macc-cnekTpoMeTpus Ajisl aHalu3a OOBEKTOB OKpY’KaloOIIeH cpelibl
[Onextponnslii pecypc] / A.T. JlebeneB; mep. ¢ aurn. mon pen. A.T. Jlebemea. — M.:
Texnocdepa, 2013. — 632c. Pexum  jgocryma: mo  moammcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=273789

7. JlebeneB, A.T. OCHOBBI MacC-CIIEKTPOMETPUU OEIKOB W MENTHIOB: ydeOHOe mocobue /
A.T. Jle6enes, K.A. Apremenko, T.}O. Camruna. — M.: Texaocdepa, 2012. — 180 c. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=233467.

8. JlykoB, B. B. ®usuyeckue MeTOIbI HCCICAOBAaHHMS B XUMHH: y4eOHOe mocooue [/
B. B. Jlykos, U. H. lllepbakoB. — PoctoB-Ha-Jlony: FOxHbIi (enepanbubiii yausepcuret, 2016.



https://www.studentlibrary.ru/book/ghtu_026.html
https://www.studentlibrary.ru/book/ISBN9785741017258.html
https://biblioclub.ru/index.php?page=book&id=437497
http://biblioclub.ru/index.php?page=book&id=481648
http://biblioclub.ru/index.php?page=book&id=442807
http://biblioclub.ru/index.php?page=book&id=273789
http://biblioclub.ru/index.php?page=book&id=233467

216 c.: CXEM., TaoII., I — Pexum  pocrymna: 0  IOAIMCKE. —
URL.: https://biblioclub. ru/mdex php?page=book&id=461932 (nata obpamenus: 13.07.2023). —
Bubmuorp. B ku. — ISBN 978-5-9275-2023-7. — TekcT : 371€KTPOHHBIH.

9. Jlymenko I'. K. ®usuko-xuMuyeckue MeTOIbl aHaiu3a: JlabopaTOpHBI NPaKTUKYM:
yue0. - merox. mocobue / I'. K. Jlynenko, A. U. Anapues, T. [1. Anekcanapona, A. A. KazakoBa
- HoBocubupck: M3a-so HI'TY, 2010. - 87 ¢. - ISBN 978-5-7782-1543-6. - TekcT: 21eKTpOHHBIN
/! ObC "KoHcynbpTaHT CTyaeHTa": [caiiT]. - URL.:
https://www.studentlibrary.ru/book/ISBN9785778215436.html.

10. Mamb6etoRa, I'. III. CnekrpanbHble METOJBI aHANIKM3a: Y4eOHO-METOAMYECKOE MOCOoOue:
[16+] / I'. IlI. MamberoBa, P. 3. Mycun, M. ®@. ['anumoBa. — Kazanb: KazaHckuii HallMOHATBHBIHA

UCCIIeIOBATENbCKUI TexHonmoruueckuii yausepcurer (KHUTY), 2022. — 112 c. : wun., Tabn. —
Pexxum nmocryna: nmo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=702001
(mata oOpamenus: 10.07.2023). — bubmuorp. B kH. — ISBN 978-5-7882-3140-2. — Tekcr :
3JIEKTPOHHBIMN.

11. Hop, I1.E. CnekTpanbHble METOABI KOHTPOJS KayecTBa OKpPYXKarollel cpedbl : yuyeOHoe
noco6ue / I1.LE. Hop. — OMck: Omckuii rocynapcTBeHHbIN TexHuueckuil yausepcuteT (OmMI TY),
2017. — 107 C. — Pexum JocTymna: o [IOAITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=493419

12. XapuronoB, 0. . Anamurtmueckas xumus. KonwmuectBeHHwlii aHamm3. ®Dusnko-

XUMHYECKHE METObI aHATN3a: MPaKTUKyM: yaeOHoe nocooue / FO. 5. Xaputonos, [Ixabapos /l.
H., I'puropsea B. FO. - Mocksa: [DOTAP-Menua, 2012. - 368 c. - ISBN 978-5-9704-2199-4. -
Texkct:  snexktponnsnii //  DbC  "Koncynmbrant  crymenta": [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html

8) npoepammnoe obecnevenue u Humeprem-pecypco.

CocraB JIMITICH3UMOHHOI'O " CBO6OILHO pPacaupoCTpa"HiIEMOro nmporpaMMHOro O6CCHC‘ICHI/I$I,

B TOM YHCJIC OTCYECCTBECHHOI'O ITPOMU3BOACTBA.

Ne Haumenosanue Ne moroBopa (JTUIICH3HS)
n/n
1 | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
2 | Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
3 AHTHBUpPYCHOE IPOTPaMMHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 r.,
obecnieuenne KasperksyTotalSecurity npoaieno g0 22.01.2024 r.
[porpamma st 9BM «bank BonpocoB | Pazpabotka COI'Y CBUAETENBCTBO O TOCYAapCTBEHHOM
4 JUISL KOHTPOJIS 3HAHUI» peructpaunu nporpamMmsl 11 OBM Ne2015611829 ot
06.02.2015 r. (beccpouHo)
CiscoWebex- Cucrema mpoBeeHus 000 Aiicrek goroeop Ne J167-2021 ot 03.08.2021 -
S | BeOGUHApOB. 03.08.2022r
Cucrema 1moncka TeKCTOBBIX Ne 6262 ot 09.01.2023 (nefictBurenen qo 31.12.2023r) ¢
6 | samvcrBoBanmii «AnTHIITarHaT.BY3) OAO «Amnru-Ilnaruam»
[IporpamMmmHoe oOecnieueHue JIjIst CBo0Oo1HOE TIpOrpaMMHOE oOectieueHre(0eccpoyHO)
7 | PENaKTUPOBaHUs XUMUIECKHX HOPMYII
Isis Draw

Cucrema tectupoBanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.
(6eccpouHO)



https://biblioclub.ru/index.php?page=book&id=461932
https://www.studentlibrary.ru/book/ISBN9785778215436.html
https://biblioclub.ru/index.php?page=book&id=702001
http://biblioclub.ru/index.php?page=book&id=493419
https://www.studentlibrary.ru/book/ISBN9785970421994.html

Class
9 CucremMa KOMIBIOTEPHON BEPCTKH JIuniensust FSF/Debian (CBoGoaHOE TIpOrpaMMHOE
MikTex obecnieuenue) (beccpoyHo)
10 Jlnunblit kaOuHeT cTyneHTa/coTpyanuka | Jnuensus 6eccpounas. Tex.conpoBoxaenue ot 14.03.2022
r
11 Cucrema 3JeKTpOHHOTO O0yUYeHUS BecmratHoe poccuiickoe
MOODLE

DJIeKTPOHHBIE OMOIMOTEYHBIE CUCTEMEL, ¢ KOTOPeIMH V COI'Y nmMeercs neiicTBYIOINT

4O0T'0BOD.

e DrekTpoHHas OubiMoTeka auccepTarmi u aBropedeparoB PI'b tpebyercs perucrparus
B 6ubnmoreke COI'Y

e DBbC «VYuusepcurerckas oubanoreka ONLINE» TpeOyercs peructpanus B OnOIHOTEKEe
cory

e OBC «Hayunas snekrponHas 6ubamoreka eLibrary.ru» camMoCTOATENbHAS PETUCTPAIUS
Ha caiTe

e OBbC «Koucynbrant cryaeHTay CTyJeHYecKas d3JeKTpOHHas OMOJMOTEKa 10
MEIMIIMHCKOMY M ¢apMaleBTUYeCKOMY 00pa30BaHUIO, a TAKXKE [0 ECTECTBEHHBIM H
TOYHBIM HayKaM B I1eJIoM TpeOyercs peructpauus B 6ubmuoreke COI'Y

e DbC «IOpaiit» — obpa3oBarenbHas cpefia, BKIIOUYAIONIas BUPTYaIbHbIA YATATbHBIN 3all
Y4YeOHUKOB M y4eOHBIX IMOCOOMIl OT aBTOpOB M3 BeAymMX BY30B Poccuu mo Bcem
HAIPaBJIECHUSM U CIIENUATbHOCTAM TpeOyeTcs peructpanus B 6ubnuoreke COI'Y

o Caiit auctanionnoro ooydyenuss COI'Y: http://Ims.nosu.ru/

10. MaTepI/IaJII)HO-TeXHH‘ICCKOC OCHAIICHUEC NUCIUITJINHBI

HaunMeHoBaHMe OMEIICHHUIT 1 IPOBEACHUS BCEX BHUIOB yUeOHOM Anpec (MecTOoIoN0KeHNe) TOMEIESHHUH 1151
JACATCIIBHOCTH, Hpe}:[yCMOTpeHHOﬁ y‘IeGHBIM IIJIAHOM I1O JUCLUIIIINHE MPOBEACHUA BCEX BUIOB yqe6H0ﬁ
<<COBpeMCHHLIe CIICKTPOCKOIMUYECCKHUE METOJbI aHAJIM3a)», B TOM YUCJIC JACATCIIBHOCTHU IO JUCIHUITIINHE ((COBpeMeHHLIe

TIOMCIICHUA IJIA CaMOCTOSATEIbHOM pa6OTLI, C YKa3saHUEM IEPCUHA CIIEKTPOCKOITNMYCCKHUEC METOABI aHAJIA3a»,

OCHOBHOT'0 000pYIOBaHuUs, YIeOHO-HATIISIHBIX IOCOOUI U HCIIOIB3YEMOTO MPEayCMOTPEHHON Y4EOHBIM TUIAHOM
MPOrpaMMHOT0 0OecrieueHus

Y4eOHbIe ayAUTOPHUH 1JIs1 IPOBEAEHNUS 3aHATHI JIEKIIMOHHOTO Poccuiickas @enepanms, 362025,

THNA: Pecniy6imka CeBepHast Ocetust — AnaHus,

IpenoaaBaTeNbCKUil CTON, CTYJI, CTOJIBI M CTYJIbs 1M1 o0yuyaromuxcs, | ropox Biuagukaekas, yianua Baryruna,

kadenpa. noM 44-46, yueOHbIi KopiTyc No 7,

OobopynoBanue: [lepcoHanbHbIN KOMIBIOTEP B KOMIUIEKTE C aynutopus 606

MPOTPaMMHBIM 00€CIIedeHIEM, BEIXOJIOM B ceTh MIHTEepHeT 1
JIOCTYIIOM B DJICKTPOHHYO MH()OPMAIIMOHHO-00pa30BaTeIbHYI0
cpeny COTI'Y. Ilpoexrtop Epson EB-735Fi - koMIjiekT moctaBku
(kperuteHue U MpoeKTopa, mHyp nutanusd) — lmt. Hoyr6yx OOO
"AUCUDJITEXHO" - lmwr.

IMporpammuoe o6ecieyenne: Windows 7 Professional, Office
Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cuctema komnbtoTepHoit Bepctkn MikTex, Kasperksy Endpoint
Security, [IporpamMmmHOe obecrieueHue IS peIaKTUPOBAHHUS
xumuueckux opmyi Isis Draw, Cucrema nomcka TeKCTOBBIX
3auMcTBOBaHUH «AHTumaruat.BY3», Ilporpamma niust 9BM
«bank BonpocoB 1711 KOHTpoJs 3HaHUY, VSDESK, Yenyru cesasu
(moctyn k cetn nuntepret), MOODLE, JInunslii kabuner
crynenta/corpynuuka, KOII (momen Ha stHaekce), Pyclapn,
ViPNet.

JlaGopaTopusi AHAJUTHYECKOI XUMHUHU U (PU3NKO-XUMHUYECKUX Poccuiickas ®enepanus, 362025, Pecrybmnuka
METOJ0B AHAJIN32 /IJIsl IPOBE/IeHHs] 3aHATHII ceMUHApPCcKoro Tuma, | Cesepuas Ocetus — Ananns,
JIa00paTOPHBIX 3aHATHH, KypCOBOI0 NPOEKTHPOBAHHUS ropoz Branukaskas, yi. BaryTua,

(BBINOJHEHHSI KYPCOBBIX PadoT), FPyNIOBBIX H ;1}‘:;4 ‘;{402?5 yuebHbIit Kopryc Ne 7,



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://lms.nosu.ru/

HHANBUAYATBHBIX KOHCYJIBTAINI, a TAKIKE CAMOCTOSATENLHOM
Pa6oThI 00y4arOIMXCs: IPENoJaBaTeNbCKUM CTOM, CTYII,
Ja00paTOPHBIE CTOJIBI U CTYJIbsI ISl 00y4aroluxcs, KIacCHast J0CKa.
O0opyaoBaHue: MYJIBTUMEIUHHBINA KOMILIEKC (IIPOEKTOP, IKpaH,
KOMITBIOTEP, KOJIOHKH) C IPOIPaMMHBIM 00ecrie4eHHEM, BBIXO0M B
ceTh VIHTEpHET M 10CTYIIOM B JIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyto cpexy COI'Y.

Iporpammuoe odecieuenne: Windows 7 Professional; Office
Standard 2016; Cuctema kommsioTepHoii Bepctku MikTex;
Kasperksy Endpoint Security; Cucrema tectupoBanus Sunrav WEB
Class; TTporpammHOe obecTieueHne IS peIaKTHPOBAHUS
xumudecknx Gopmyn Isis Draw; Cuctema momcka TeKCTOBBIX
3auMcTBOBaHUl «AHTUIUIarnaT.BY3»; I[Iporpamma s 9BM «bank
BONPOCOB JUId KOHTpoJst 3HaHui»; VSDESK; Yemyru cBsa3u (noctyn
k cetr uHTepHet); MOODLE; JlnuHbrii kaOuHeT
CTY/ICHTa/COTPYJHUKA.

JlabopaTopHoe odopynoBanue: pH-merp-muwuBoasT™Merp PH-
150MU — 2 wit. AkBamuctusuisatop [13-25- 1 wr. Baust BoasiHas
nmeyxmectHast UT-4302E ULAB- 1 mr. Becor ananutiaeckue
SHINKO HT 84RCE c nosepxoii — lmt. Becet EK6000i- 1 mt. Becst
nmabopatopasie CAS MW-120 - 1 mrt. Becsl mabopatopHsie
anektpoHHBIe BM5101- 1 mit. Y4ye6H0-11a60paTOpHBII KOMIUTEKC
"®uzndgeckas u kowongHas xumus'"'- 1 mrt. @oromerp KOK-3-01-1
wt. Hkad cymmeaeiii (801, kamepa U3 HepiK.cTay, Auana3oH 50-
200 C)- 1 mt. Lenrpudyra Tagler HacTonbHas 1abopaTopHAs
meauiuHekas mo TY — mrt. Becsr anextpornsie MW-300 r-1 .
Honomep U-510 (cranmaptsiif)-2mt. Kongykromep Oxcnept 002-
2-6H- 1 mir. Harpesatensnas rwnta ES-H3040-1 mir. [leus
My(enpHas 3JIeKTpoKaMepHas 3yOOTeXHUUecKas JJIsl Harpesa
mreiHbIX Gopm DKIIC-10- 1 mt. [Moxsipumerp kpyrosoit CM-3-1
IMIT.

Pedpaxromerp MPD-45452M ¢ moacBeTKO# U TOML.IIKaION-1 1T,
Crexkrpodoromerp [13-5300BU- 1 mr. Memmanka MarHUTHAS €
nogorpesom I1D 6110- 2 wit. Konaykromerp MAPK-603/1 — 1 .

JlaGopaTopus GpU3NKO-XUMHUYECKMX METOI0B aHAJIM3A IS
NpoBeAeHUs] HAYYHO-UCCJIeJ0BATENbCKOI padoThl, KYpcOBOro
TPOEKTHPOBAHUSI, BHINIOJTHEHHS BBITYCKHBIX
KBaJIM(UKAIMOHHBIX PadoT, TPYNNOBBIX M1 HHIUBUAYAJTbHBIX
KOHCYJILTALMIA: IPETIO1aBaTeIbCKUI CTOI, CTYJI, 1a00OpaTOpHbIE
CTOJIBI M CTYJbS I O0YYarOIuXCs.

OdopynoBanue: [lepcoHanbHBIN KOMIBIOTEP B KOMIUIEKTE C
MPOTrPaMMHBIM 00€CTIedeHIEM, BBIXOIOM B ceTh MIHTEepHeT 1
JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMaIMOHHO-00pa30BaTeNbHYI0
cpeny COI'Y -2 mr.

IMporpammuoe odecnieuenue: Windows 7 Professional, Office
Standard 2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
kommnbroTepHOit Bepctkn MikTex, Kasperksy Endpoint Security,
[TporpammHOe obecrieyeHue AJisl PeJaKTUPOBAHUS XUMUYECKUX
dhopmym Isis Draw, Cructema movcka TeKCTOBBIX 3aUMCTBOBAHUI
«Antnmnaruat.BY 3y, [Iporpamma mss 9BM «bank Bonpocos s
KoHTpouts 3Haumit»y, VSDESK, Ycnyru cBs3u (1ocTyn K CETH
naTepHeT), MOODLE, JIudHbIi KaOWHET CTYeHTa/COTPYAHHKA,
KOII (nomen na siuaexce), Pycl'apa, ViPNet.

JlabopaTtopHoe o6opynoBanue: [IpuTOUHO-BBITSKHAS YCTAaHOBKA
(3onT U3 oruaKoBaHHOU ctaiu 2000*600*400-2 crona). AHanu3aTop
"®moopar -02-2M"- 1 mT. ATOMHO-AGCOPOLMOHHBIH CIIEKTPOMETP
MI'A-1000 c aBrocemmiepom- 1 mt. @otomerp KOK-3-01- 1 mt.
[Tnamennstit poromerp PITA-2-01 30M3- 1 mir. CriekTodoTOMETp
I19-5400Y®- 1 mt. Memanka MarHuTHas ¢ mogorpesom I19 6110- 2
HIT.

Poccuiickas ®enepanns, 362025, PecriyOiika
Cesepnast Ocetust — AnaHusi, TOpOJ
Brnanukaskas, yi. Barytuna, mom 44-46,
yueOHbIi Kopiyc Ne 7,

aynutopust 607

YueOHble AYAUTOPUMH VISl IIPOBEACHUSA I'PYNIOBLIX U
HHIAUBUAYAJIBbHbIX KOHcyﬂbTal[l/lﬁ, TEKYIIEro KOHTPOJIsl U
l'lpOME)KyTO‘lHOﬁ aTTeCTallui, a TAKXKE CaMOCTOATENbLHOM

Poccuiickas @eaepanms, 362025,
Pecriy6nmuka CeBepnast Ocetwst —Ananus,
ropoja Brnaaukaskas, ynuia BaryTuna,




PatoTHI 00yYAIONINXCSI . PEIIOIABATEIBECKUI CTOJ, CTYJI, CTOJIBI U
CTYJIBSL JUIsl OOyUaromuxcs, kadenpa.

OoopynoBanue: [lepcoHanbHBIH KOMIBIOTEP B KOMILIEKTE C
MPOrpaMMHBIM 00€CIIe4eHIEM, BEIXOJIOM B ceTh MIHTepHeT U
JIOCTYIIOM B 3JICKTPOHHYIO MH()OPMaIMOHHO-00pa30BaTeNbHYI0
cpeny COI'Y. Ilpoekrtop Epson EB-735Fi - koMrjiekT moctaBku
(kperuteHne I IpoeKTopa, WHyp nmutanusi) — lmt. Hoyroyx OOO
"AUCHUDITEXHO" — lwr.

Iporpammuoe odecneuenue: Windows 7 Professional, Office
Standard 2016, Cucrema tectupoBanus Sunrav WEB Class, Cuicrema
koMmrbroTepHo# Bepctku MikTex, Kasperksy Endpoint Security,
[Iporpammuoe obecrieueHne Uist pelaKTHPOBAHUS XUMUYECKUX
¢opmyu Isis Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBAHHI
«Antunnaruat.BY3», IIporpamma qis 9BM «bank Bonpocos st
KoHTpOoJst 3HaHUIY, VSDESK, Ycmyru cBsi3u (ZocTyn K ceTu
uatepHer), MOODLE, JIngaplil KaOMHET CTyAeHTa/COTPYTHIKA,
KOII (nomen na singexce), Pyclapna, ViPNet.

oM 44-46, yueOHbIit kopiryc Ne 7,
ayauropust 606

KoMnbioTepHsIii Kiacce AJs NPOBeIeHHS TEKYIIEro KOHTPOJIs 1
NMPOMEKYTOYHOM aTTecTalllu, a TAKKe CAMOCTOATEJIbHOI
PatoThHI 00yYAOIIHXCS: TIPEIIOIaBATeIILCKUI CTOM, CTYJ, CTONEI U
CTYJBS U 00yJaromuxcs, Kagenpa, KiraccHas JOCKa.
OobopynoBanue: KoMmprorepsl 411 KOMIBIOTEPHOTO KJlacca B
KOMIUJICKTE - C IPOTrpaMMHBIM 06ecnequHeM, BBbIXOOM B CE€Th
WHTepHeT 1 JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALMOHHO-
obpazosatenpHyto cpeny COI'Y; uctounuku 6ecrnepesoiHOro
nutanus, Ippon, kommyTtatop st kiacca D-Link DGS-10240,
MHTepakTHBHas gocka 78"(1702070/15112/11344/2+ npoextop Beno
MX503.

IMporpammuoe odecnieuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanust Sunrav WEB Class (Beccpounoe I10);
Ipoepammmnoe obecneyenue sl peIaKTUPOBAHUS XUMUIECKIX
dbopmya Isis Draw (beccpounoe I10); KoncynbranT mtoc; Cucrema
IMOMCKA TEKCTOBBIX 3aMMCTBOBAaHMH « AHTHILIaruaT BY3»;
ITporpamma ast OBM «baHK BOIPOCOB AJIsI KOHTPOJIS 3HAHUI;
I'apanr; Cisco Webex; neMOHCTpaIlMOHHbBIC U Y4eOHO-HATIISITHBIC
1ocoOusi (BUACONPE3ESHTALS)

Poccuiickas @enepanms, 362025,
PecnyOmmka CeBepHast OceTust —AnaHus,
ropox Brnanukaskas, ynuna Barytuna,
oM 44-46, yaeOHbIit kopiryc Ne 7,
ayauropus 614

Budanorexa, B TOM YHc/Ie YUTATBHBIN 32J1: CTOJIBI U CTYJIBS IS
00yJaromuxcs, KOMIBIOTEPHI B KOMIUIEKTE - C TPOrPaMMHBIM
obecrieueHneM, BBIXOIOM B ceTh MIHTEpHET U JocTyroM B
JNEKTPOHHYIO0 HHPOPMAIMOHHO-00pa3oBaTenbHyo cpexy COI'Y
IMporpammuoe odoecnieuenne: Windows 7 Professional, Office
Standard 2016, Cucrema tectupoBanust Sunrav WEB Class, Cuctema
kommnbroTepHOit Bepctkn MikTex, Kasperksy Endpoint Security,
ITporpammuoe obecrieueHne A peIaKTUPOBAHUS XUMHUIECKUX
dhopmyi Isis Draw, CucreMa moucka TeKCTOBBIX 3aUMCTBOBAHUN
«Antnmnaruat.BY3», [Iporpamma mis 9BM «bank Bonpocos yis
KoHTpoust 3Hauui», VSDESK, Yenyru cBsa3u (IOCTyI K CETH
naTepHeTr), MOODLE, JInuHbIil KaOWHET CTY€HTa/COTPYIHUKA,
KOII (nomen nHa siunekce), Pycl'apa, ViPNet.ObC

Poccuiickas ®enepamus, 362025,
Pecriy6nuka CeBepHast Ocetwst —Ananus,
ropox Brnannkaskas,

yimia Leperenn/Batytuna, nom 16/19,
yaeOHbIH Kopiryc Ne 6




