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Mporpammy ovcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) Mapudg3siHos A.P. Kadeanpa
aHanuTU4eckom xummm Xmmmyeckumin MHCTUTYT uM. A.M. Bytneposa , Airat.Garifzyanov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopMupoBaHme y CTyOEeHTOB NPeACcTaBNeHNs O PONv U MECcTe MEeTOA40B ONTUYECKON aTOMHO
CMEeKTPOCKOMMKN, 03HAKOMIIEHNE MX C YCTPOMCTBOM CNEKTPOMETPOB 1 CMEKTPorpados,
aTOMHO-3MUCCUOHHBIMK 1 aTOMHO-abCOPOLIMOHHBIMW METOOAMM OMNPeaeNIeHNs 3NEMEHTHOro cocTaBsa
pPas3nnYHbIX 06BHEKTOB aHanM3a

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnmHa BkntodeHa B pasgen " C3.B.5 MpodpeccnoHanbHbIiA" OCHOBHOM
obpasoBaTtesbHol nporpammbl 020201.65 dyHOameHTanbHas 1 NpukKnagHas XMMUs 1 0THOCUTCS K
BapuaTtusHom Yyactu. OcsavBaeTcs Ha 4 Kypce, 8 cemecTp.

OucumnnnHa "XnMmko-cnekTpanbHbie MeToAbl aHanm3a" OTHOCUTCS K BApMaTtuUBHOM 4acTu
npogheccmnoHanbHOro umkna y4ebHoro nnaHa noarotoBku 6akanaBpoB No HanpaeneHuto "Xumns",
npocpmnio nogrotoekn "AHanntunyeckas xummns". bnok C3.

[ns OCBOEHWNSI AAHHOW OMCLMNINHBI HEOOXOAUMbI 3HAHUS, YMEHUS N KOMMETEHLNM,
nprobpeTeHHble obyvatowmmmcs B kypcax "HeopraHuyeckas xmmus", "KBaHToBas MexaHumka",
"dunsndeckas xumus", "dunsnka (OnTuka)", BKIIOYEHHbIX B 06pa3oBaTenbHyo NporpamMmy
H6akanaspuara.

N3yyeHne naHHOM AncuMnnvHbl NO3BONSET CTYAEHTY MNONYYNTb YrNyOneHHble 3HaHWS U HaBbIKW AN
yCrewHom NpodyeccnoHanbHom gesTenbHOCTU 1 (Unn) Ans NPOAONXEHUS NPOdECCMOHaNbHOro
obpasoBaHus B MarucTpaType no HanpasneHno NoAroToBky "Xumms".

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
MnK-1 MOHMMAET CYLHOCTb U COoLManbHY0 3HAYMMOCTb Npodheccuu,
(npodheccunoHanbHble OCHOBHbIX MEPCNEKTVB 1 NPOBNeM, ONpenensowmnx KOHKPETHYHO
KOMNeTeHLmm) obnacTtb OeSTENbHOCTH
MK-13 BnafeeT HaBblkamMy XMMUYECKOr0 SKCNepuUMeHTa, OCHOBHbIMM
(npodheccunoHanbHble CUHTETUYECKUMU U aHaANUTUYECKMMN METO4AMM NONYYEHUS U
KOMNeTeHLmm) nccnenoBaHUs XMMUYECKMX BELWECTB U peakunii
AK-17 cnocobeH Ha Hay4YHOW OCHOBE OpraHn3oBaTb CBOW TPyQ,
CaMOCTOSITENIbHO OLLEHUTb pe3ynbTaTtbl CBOEW OeATENbHOCTU
(npodheccunoHanbHble 7 Dab
KOMMETEHLN) BNlafieeT HaBblkaMit CaMOCTOATENbHOW PabOTl, B TOM YMCne B
cthepe npoBeneHUs Hay4HbIX UCCnenoBaHni
MnK-9 NOHMMaeT NpUHUKUMbLI paboTbl U ymMeeT paboTaTb Ha
(npodheccunoHanbHbie COBPEMEHHOI Hay4HOW annapaTtype npu NpoBeaeHUN HayYHbIX
KOMMNeTeHuunm) nccnenosaHum

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

MECTO XMMUKO-CMEKTPaNbHbIX METOLOB B COBPEMEHHO aHANMTUYECKOM XUMUN, TEOPETUYECKME
ocHoBbl AAC 1 ASC v ¢hakTopbl, BINSIOWMNE HA BENIMYMHY aHANTMTUYECKOrO CUrHana B aTMx Metonax

2. IONXEeH yMeTb:
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onpegneneHne aneMeHTHoOro coctaea ¢ ucnonb3osaHmem AAC n ASC no ctaHOapTHbIM METOOUKAM.
3. DONIXEH BnafeThb:

mMeTogonorven Bbl60pa XUMUKO-CMNEeKTpanbHbIX METOOUK MPW aHaNn3e pa3/InyHbIX O6beKTOB,
HaBblKaMWn X NPUMEHEHUSA HA NpaKTukKe

BnafgeTb MeTogamm 6e30nacHoro oopalleHns ¢ XMMMYeCKUMI Matepuanamm ¢ y4eTom mx
PV3NYECKNX 1 XMMUYECKUX CBOWCTB, BbITb CMOCOOHBIM NPOBOAMTL OLIEHKY BO3MOXHbIX PYCKOB

4. CTpyKkTypa 1 cogepxaHvue AUCLUNNUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMNAUHBI 3a4eT B 8 cemecTpe.

CyMmMapHo no ancumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl u yachol
ayoMTOpHOM paboThbl,

Paspen
Hepens MX TPYA0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")':lr;m;”b'/ CemecTpl: e mectpa (B wacax) KOHTpOSSI
Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60Tb|
Tema 1. BeegeHue B nomalwHee
1. [Teopunio aTOMHbIX 8 1 2 0 0 3ajaHve
CMNEeKTPOB.
Tema 2. AToMHas JomMalHee
2. [SMMCCUOHHAas 8 2 2 0 0 3apaHue
CMNEKTPOCKOMMS.
Tema 3. OcHOBHblE
nomalHee
3 [y3bl npnbopos Ans 8 3 5 0 0 sananue

" IASC. MoHoxpomaTopbl.
MNpueMHKK n3nyyeHus.

Tema 4. Cnocobbl
perucTpaumm cnekTpoB

BMU3yanbHbI
(BU3Y ; nomallHee

dooTorpagomn4eckui,
4-|poTosnexTpudeckmin). 8 4 2 0 0 3anaHue

OcCHOBHbIE
XapakTepucTukun
POTOMNPUEMHUKOB.

Tema 5. MeTon
3MUNCCUOHHOM KOHTpONbHas
5. |jooTOMETPUN NNAMEHMW. 8 5 2 0 0 pabota
MeTponoruyeckume
XapakTepuCTUKM.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie

paborbl

Tema 6.
KonnyecTtBeHHbIN
CNeKTpanbHblA aHanms,
MeTton ASC-UCIT.
Annapartypa,
BO3MOXHOCTM MeToaa.

JomalHee
3adaHune

Tema 7.

. |ATOMHO-abCcOopPOLIMOHHDI

cnekTpasnbHbI aHanus.

JomMallHee

12 3agaHuve

Tema 8.
SnekTpoTepMmyeckme
atommsatopbl B AAC.
['pagomToBas koeeTa
INbeoBa. MNeyb
MaccmaHa. ['eHepauns
neTy4nx ruapuaos B
AAC. OnpegeneHne
pPTYTN METOAOM
XONOZHOro napa.

10 YCTHbIA onpoc

Tema 9. Mewatowmne
BINSHNS B
aTOMHO-CMEeKTPanbHbIX
MeTodax 1 crnocobbl ux
yCTPaHEHwUsI.

. |CoBpeMeHHble

aTOMHO-CMeKTpanbHble
MeToAabl NepcnekTuBhbl,
HanpaBfeHNs PasBUTUS
METOA0B, COBPEMEHHbIE
npmbopsbl.

JomMallHee
3agaHune

10.

Tema 10. Kpyrnbiin cTon.
XuMUKo-crekTpasnbHble
MeToAbl onpeneneHns
OTOENbHbIX 3NIEMEHTOB.

10

TBOpYeckoe
3afaHve

Tema . NTorosas
doopma KOHTpons

3a4ert

NTtoro

20

22

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBepeHue B TeOpUIO0 aTOMHbIX CMEKTPOB.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

PernctpaunoHHbIn Homep 7
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1. BBeneHune B TEOpPUIO aTOMHbIX cnekTpoB. OCHOBHbIE XapakTepUCTUKN SNEKTPOMArHUTHOrO
N3NYy-4EHNS -3HEPrMsl KBaHTa, 4acToTa, ANnHA BOMHbI, BONHOBOE Yncno. Obnacty anekTpoMaHUTHOro
cnektpa. OnTnyeckasi 0bnactb 9NeKTPOMArHUTHOro uanyyeHust. CTpoeHne atoma u cnekTp.
ONeKTPOHHbIE Nepexoabl B N30NMPOBaHHbIX aToMax. Bo3byXaeHHble COCTOSIHMS.
CnekTtpoxummyeckune Tepmbl. duarpammel 'poTpuana. MNpaBuna ot6opa, OCHOBHbIE XapaKTePUCTUKN
YPOBHEWN aHEPruu, cnektTpanbHOW NUHUN. OCHOBHbIE 32aKOHOMEPHOCTU NIMHEN-YaTbIX CNEKTPOB.
BosbyxaeHne nuHenyatbix cnekTpoB. IHTEHCUBHOCTbL CNeKTpanbHbIX MMHWA. BnvsHue
Temneparypbl HA UHTEHCUBHOCTb CREKTpanbHbIX TMHUIA. MloHM3aumsa atomos. YpasHe-Hue Caxa.
Pe3oHaHCHbIe NMHUK B @aTOMHbIX cnekTpax. x 3HayeHne ons pelweHns aHannTnyecknx 3anad.
WnpuHa crnekTpanbHOM NUHUKW. ECTECTBEHHOE ylwunpeHne (eCTECTBEHHAS WUPUHA CNeKTpasbHbIX
NHURA). YwnpeHune, obycnosneHHoe agogoekTom Lonnepa. YwupeHne, obycnoBneHHoe apek-Tom
INopeua. (YoapHoe ywupenue). BnnsHue temnepartypbl, gaBneHns n gpyrux oakTopos Ha WNPUHY
CcnexkTpanbHOW NUHUWN.

Tema 2. ATOMHasi 3MMCCUMOHHasA CNEeKTPOCKOoNus.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

2. ATOMHasi SMUCCMOHHAs CNEKTPOCKONUS. VICTOYHMKIM aToMmM3auunn 1 Bo3byXaeHns cnektpa.
BosbyxaeHne cnekTpoB B nnameHn. COCTaB roproymx CMECEN - roptoyne rasbl 1 OKUCIUTENN.
OCHOBHble xapakTepucTukn nnameH. Temnepartypa nnameHn, CKopocTb pacnpocTpaHeHns
nna-MeHun, COBCTBEHHbIA CNeKTP nnameHn. TypbyneHTHble 1 naMmnHapHble nnameHa. fopenku
nps-Moro BeoAa. [fopenku npeaBapuTenbHOro cMeweHns. Micnonb3oBaHne anekTpruyeckmx
paspsnoB B KAYECTBE UCTOYHNKOB BO3OYXAEHMS CNEKTPOB. TeMnepaTtypHbie XxapakTepUCTUKN
anekTpuyeckmx paspsanos. lyra noctosHHoro anektpona. [ly-ra nepeMeHHoro toka.
BbiCcokoBONbTHAA KOHAEHCUPOBAHHAA uckpa. [lyrosble 1 NCKPOBbIE reHe-paTopbl. Tnewmnin
paspsa. MiHoykTtmeHo ceadaHHas nnasma (MCIT). NCI kak Hambonee coBepLleHHbI MCTOYHMK
BO30yX-OEHMS CNEKTPOB.

Tema 3. OcHoBHbIe y3nbl npubopos ans ASC. MoHoxpomatopbl. PMEMHUKN U3NyYeHNs.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

3.0cHoBHble y3nbl npnbopos ans ASC. MoHoxpomaTtopbl. CBeTopunbTpbl. MOHOXpOMaTOPbI.
Lduncneprupytowwme y3nbl MOHOXPOMATOPOB - NPU3Mbl 1 ANdPakLUMOHHbIE peweTkn. Paspelwato-was
cnocobHoCTb 1 cBeTocuna MoHoxpomaTopoB. MoHoxpomaTop 96epta. MoHoxpomaTtop YepHu -
Teppepa. Monuxpomatopsl. Kpyr PoynoHaa. MNpenmywectea npnbopoB ¢ NonMxpoma-Topamu.

Tema 4. Cnoco6bl perucTpaumm cnekTpoB (BU3yanbHblii, dooTorpacdonyeckmn,
coroanekTpuyeckum). OCHOBHbIE XapaKTepUCTUKN POTONMPUEMHUKOB.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

4. [leTekTopbl ONTUYECKOro nany4yeHns. etekTopbl, OCHOBaHHbIE Ha BHEWHEM (hoToaddekTe.
doToapdpekT. OCHOBHbIE 3aKOHbI pOTOahpekTa. KpacHas rpaHuua cpotoadodekta. BakyyMHbin
POTO3NEMEHT, €ro NPUHUMMN OEACTBUS U YCTPONCTBO. POTOINEKTPOHHbIE YMHOXUTENN. PaKTO-pPbI,
BNNAIOLWME HA YYBCTBUTENbHOCTb U YPOBEHb LWYMOB (DOTO3NIEKTPOHHbBIX YMHOXUTENEN.
[MonynpoBOOHMKOBbIE OETEKTOPbI ONTUHECKOro NU3MYyYEeHUs, UX OCHOBHbIE XapakTepuUcTuKm -
4yBCTBUTENBHOCTb M CnekTpanbHas obnactb. Potoanonbl. PotopesncTopbl. MpuemMHmkm
3NeKTPOMarH1UTHOro n3nyyeHus, obnagatlme NPOCTPaHCTBEHHBIM pa3peweHneM. PoToNNacTUHKW.
OcHoBbl dooTorpagouyeckoro npouecca. otoanoaHble NuHenkn. MNpubopbl ¢ 3apsaa0BOA CBA3bIO.
MepcnekTrBbI MCNONb30BaHMS KOMOMHALMW NONMXPOMATOP - AETEKTOP C NPOCTPAHCTBEHHbIM
paspelleHnem npu co3aaHnm HoBbIX NPUOOPOB.

Tema 5. MeTon aMuccuoHHom cpotometTpumn nnameHn. Metponormyeckume xapakTepmcTuku.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

5. MeToqa aMUCCUMOHHO hoTOMETPUK NnameHn. bnok-cxema nnameHHbix dooTomeTpos. MNpouecc
POPMMPOBAHMS aHANNTUYECKOrO CUrHaNa B SMUCCUOHHON hoToOMEeTprM nnameHu. Mo-mexu.
Noxunzaums. ObpasoBaHue TpynHonety4ux conein. ObpasoBaHmne TpyaHONETY4MX OKCUOO0B.
CnekTpoxmmmyeckune bydoepbl. MeTponornyeckume xapakTepuUcTK SMUCCUOHHON POTOMETPUM.

Tema 6. KonuuyecTBeHHbIN criekTpanbHbin aHanua, Meton ASC-UCTIL. Annapartypa,
BO3MOXHOCTU MeTOAa.

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):
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6. KonnyecTBeHHbI CnekTpasnbHbli aHann3, MeTobl onpefaeneHns KOHUeHTpaunuin, ctaHaapTbl Ans
CNeKTpanbHOro aHanmsa, OCHOBHbIE METPOIOrNYeckme xapakTepmuctTmk. CnektTporpagouyeckui
aHanma. Metog ASC-UCIT. Yctporicteo ASC-UNCIT cnekTpomeTpos. MeTponormyeckme
XapakTepucTukn metoaa.

Tema 7. ATOMHO-a6COpPOLMOHHbBIN CNEKTPanbHbIA aHaNu3.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

7.ATOMHO-abCcOPOLIMOHHbI cnekTpanbHblin aHanm3. OcobeHHOCTN abCcopPOLMOHHBIX aTOMHbIX
cnek-TpoB. JInHun ®dpayHropepa. Victopusa cospaHua metona AAC. MNpasmna Yonwa. NcToYHKK
n3nyyeHns 8 AAC. YCTPOMCTBO 1 NpuHUMN paboTbl namnbl ¢ nonbiM katonom (JICM). CnekTp
nanyyenus J1Cl. Bbicoko4acToTHble raszopaspsanHbie namnbl. AAC ¢ nnameHHon atoMm3aumen.
Wenesas ropenka B AAC. lNnameHa, ucnonbdyemble B AAC. Nomexn B nnameHHoin AAC.
Cnek-Tpoxumnyeckme bydpepbl ans nnameHHon AAC.

naboparopHas pabora (12 yaca(oB)):

1. ATOMHO-ab6COopOUNOHHOE ONpefeneHne TAXEeNbIX METANIOB (MEAK, UMHKA U KaAMUS) B CTOYHbIX
Bogax. Mpnbop AAS-1 2. AToMHO-abcopbLMOHHOE onpeaeneHne TSXenbix MeTannos (Meamn un
uMHKa) B NuTbeBoM Boge. Mpubop C-600.

Tema 8. AnekTporepmnuyeckue atommaatopbl B AAC. 'pachutoBas KroBeTa JIbBoBa. MNeub
MaccmaHa. N'eHepauus netyuux rmgpunos B AAC. OnpeneneHuve pTyT METOA0M XONOAHOIO
napa.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

8. OnekTpoTtepmnyeckne atommnadatopbl B AAC. NpagmtoBas kioeTta JIbBoBa. Meyb MaccmaHna.
Pe-xumbl paboTbl anekTpoTEPMMYECKOro atoMmuaaropa. VicnapeHune, MMHepanuaaums, atToMm3aums,
BbicOKOTeMnepatypHas o4mctka. lNomexun B AAC ¢ anekTpoTepMmyeckor atoMmaaumnei.
HecenekTneHoe nornoweHue. KomneHcaumsa HecenektnesHoro nornowexHus 8 AAC. entepuessbii
KOPPEKTOP HECENEeKTUBHOrO rnornoweHns. Koppektop HeCENeKTUBHOIO MOrnoweHNs, OCHOBaHHbI
Ha adodpekTe 3eemaHa. AAC C MCTOYHUKOM HEMPEPBLIBHOIO CnekTpa.

naboparopHas pabora (10 4aca(oB)):

3. ATOMHO-abcopbUnOHHOE onpeaeneHne TSXeNblX MeTaniIoB B AOHHbLIX OTNIOXEHUSIX U NOYBE.
Mpnbop OPC-458 C 4. CnekTpanbHoe onpeneneHne cogepxanus meagun B consix. MNpubop AAS-IN,
C-302.

Tema 9. MewuatoL e BNUSIHUS B aTOMHO-CNEKTpanbHbIX MeToax U cnocobbl X yCTpaHeHus.
CoBpeMeHHble aTOMHO-CNeKTpanbHble MeToAbl MepCcneKkTUBbI, HarnpaBNeHUs pa3BUTUS
MeTO40B, COBPeMeHHble NpuobopbI.

JNleKL,MoHHoe 3aHsiTne (2 4yaca(oB)):

9. NeHepaums netyunx ruapunos B AAC. MmapuaHbie reHepaTtopsl. MNpouecc 06pa3oBaHus NeTy-4nx
rmgpunos. OnpegeneHne pTyTm METOO0M XONOLHOro napa. AHanu3artopbl PTYTW, OCHOBaHHbIE Ha
9TOM npuHumne. CoBpeMeHHble aTOMHO-CNEeKTpanbHble MeTOAbl NEPCNEKTNBbLI, HANPaBNEHNS
pasBUTUS METOAOB, COBPpeMeEHHble Npubopbl. AAC ¢ MCTOYHMKOM HEMPEPbLIBHOrO CnekTpa.
XVIMUKO-CrekTpanbHble METOAbI OrpeneneHns oTaenbHbix anemeHToB. 10.I eHepaumnsa netyymx
rmopnnos B AAC. MmapuaHble reHepatopbl. [pouecc obpa3oBaHns NeETy-4Mx rmapuaoB.
OnpegneneHve pTyTM METOAOM XONOOHOro napa. AHannaatopbl PTyTU, OCHOBaHHbIE HA 3TOM
npuHumne. CoBpeMeHHble aTOMHO-CNEKTPanbHble METOAbl NePCrNeKTUBLI, HAaNpPaBneHNs Pas3BUTUS
MEeToA0B, COBPEMEHHble Npunbopbl. AAC C UCTOYHUKOM HEMPEPBLIBHOMO CNeKTpa.
XVMUKO-CrekTpasbHble MeTOAbl ONnpeneneHns oTaesbHbIX 3/IEMEHTOB.

Tema 10. Kpyrnbin cton. XuMMKO-cneKTparnbHblie MeToAbl onpeneneHust otaesbHbIX
3/1IeMeHTOB.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):
Kpyrnbiin cton. XuMnKo-cnekTpasnbHble MeTobl onpeaeneHns oTaeNbHbIX 9N1eMEHTOB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 7 ns 14. 111 VHI:I
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Ctpanuvua 8 us 14.

Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 1. BeeneHune B noaroToBeka
. [Teoputo aToMHbIX 8 1 JomallHero 2 ggx:;”;eee
CMNEeKTPOB. 3apaHuns
Tema 2. AToMHas noaroToBska
. [aMmnccuroHHas 8 2 JomallHero 2 ggzaaﬁ;eee
CNEKTPOCKOMNUS. 3agaHus
Tema 3. OCHOBHble
noarot
y3nbl NprbopoB ans 8 3 ﬂgﬁ a%JSZrKc? 5 nomalHee
" |ASC. MoHoxpomatopbl. 3ananms 3apaHue
[MpreMHUKM N3nyyeHuns.
Tema 4. Cnocobsl
permcTpaunm cnekTpos
(BM3yanbHbIN,
o noaroToBk
dboTorpagonyeckumia, 8 4 ﬂgﬂ a?ug erg 2 JomallHee
" |doTO3NEKTPUYECKINIA). sanaHms 3agjaHve
OcCHOBHbIE
XapakTepucTukm
pOTONPUNEMHUKOB.
Tema 5. MeTon
9MUCCMOHHOW noaroToBka K
. |dpoTOMETPUM NNaAMEHN. 8 5  |KOHTpPONbHOM 2 KZ%LEZ”bHaﬂ
MeTponorunyeckume pabote P
XapakTepPUCTUKMN.
Tema 6.
KonnyecTtBeHHbIN
cnekTpanbHbI aHanus, 8 6 Egﬂ;ﬂﬁgfg 2 JoMallHee
" IMeTtog ASC-UCIT. 3anaHns 3anaHve
AnnaparTypa,
BO3MOXHOCTM MeTo4a.
Tema 7. noaroToBka
. |ATOMHO-abcopOLUMOHHbI] 8 7  |oomauwHero 8 ggx::JMHee ©
crneKTpanbHblA aHanms. 3apaHuns
Tema 8.
OnekTpoTepMmnyeckmne
atomunzartopbl B AAC.
"pacbutoBas koBeta
JlbBOBA. [Neyb NnoaroToBka K o
" IMaccmaHa. ['eHepaumns 8 8 YCTHOMY Omnpocy 6 yCTHBI onpoc
neTyynx rmapuaoos B
AAC. Onpegnenexne
PTYTU METOO0M
X0NnogHoro napa.
Tema 9. Mewatowwne
BNNAHWNS B
aTOMHO-CMEeKTPasbHbIX
MeToOax u cnocobbl nx
yCTpaHeHus. noaroToBka
. |CoBpeMeHHbIEe 8 9 |momalwwHero 2 ggg::lmfe
aTOMHO-CNeKTpasbHble 3apaHuns
METOAbl MEPCNEKTUBHI,
HanpasneHns pPasBuTUS
MEeTO0B, COBPEMEHHbIE
npubopsl.
PerucrpaumnoHHbIi Homep 7 OAEKTPOHHEBEH
Bl VHHBEPCHTET

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 10. Kpyrnbii cTon.
XNMUKo-cnekTpanbHble noaroToBka K
10 P olroroBka TBOpYeckoe
.|MeTonbl onpeneneHus 8 10 [TBOpuYeckomy 2 safanme
OTAENbHbIX 3N1IEMEHTOB. 9K3aMeHy
NToro 30

5. ObpasoBatesibHble TEXHOJIOTUK, BK/IKOYAA UHTEepaKTUBHbie hOpMbl 06yUeHUs
KOMMbIOTEPHbIE NPEe3eHTauumn Nekumi;

NHTEpPaKTMBHbIA ONpocC no pasgenam 1-4

WHTEPaKTUBHbIN onpoc no pasgenam 5-10;

Kpyrnbii cton no pasgeny 10

lMpoBeneHne nabopaTtopHbIX pPaborT.

MepeyeHb nabopaTopHbIX paboT:

1. ATOMHO-abCcopOUMOHHOE OnpeneneHne TAXeNbiX METANNIOB (MeAK, UMHKA U KaAMUS) B CTOYHbIX
Bonax. MNpunbop AAS-1

2. ATOMHO-abCcopbUMOHHOE ONpeneneHne TSXEeNnbiX METANNO0B (MEAN 1 LUHKA) B NMUTLEBOW BOLAE.
Mpunbop C-600.

3. ATOMHO-abCcopbLUMOHHOE ONpeaeneHne TAXEeNbIX METANNOB B AOHHbLIX OT/IOXEHUSIX U MOYBE.
Mpunbop OPC-458 C

4. CnekTpanbHOe onpeneneHne cogepxanns mean B conax. Mpnbop AAS-IN, C-302.

6. OueHOYHbIe CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCTy, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMIMIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITE/IbHOW paboThbl CTYAEHTOB

Tema 1. BBegeHue B TeOpUIO aTOMHbIX CNEKTPOB.
LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

MpaBuna ot6opa, OCHOBHbIE XapakTEPUCTMKM YPOBHEN SHEPTUN, CNEKTPanbHOM NMHUKM. OCHOBHbIE
3aKOHOMEPHOCTW NNMHENYaTbIX CNEKTPOB. 3aKOH CMEKTPOCKOMMYECKOro cMmelleHunst. BosbyxneHue
NINHEenYaTblX CNEKTPOB. MIHTEHCUBHOCTbL CrniekTpanbHbIX MMHUA. LLInpuHa cnekTpanbHON NMHUK.
EcTecTBeHHOE ywmnpeHue (eCTECTBEHHAS WNPUHA CMEKTPaNbHbIX MNMHWIA). YWwnpeHme, 0bycnoBneHHoe
adppekTom Honnepa. YwunpeHue, obycnosneHHoe adodoekToMm Jlopeua.

Tema 2. ATOMHasi 3MMCCMOHHasA CNEeKTPOCKONus.
foMallHee 3afaHune , NpyMepHbIe BONPOCHI:

NcTouHmku atommnsauum n Bo3byxaeHus cnektpa (nnams, gyra, uckpa, MHAYKTUBHO CBSI3aHHAS
nnasma, nasepbl, lamnbl C NONbIM KaToaoM). MpurotoBneHns Npob Ans aTOMHO-CNEKTPaNbHOMO
aHanu3

Tema 3. OcHOBHbIe y35bl npubopoB ans ASC. MoHoxpomaTopbl. [TpUeMHUKN U3NyYeHus.
IoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

MoHoxpomaTtopbl. Monuxpomatopsbl.MpueMHmkn nanydeHns. CnektpanbHble Nprubopbl, NapameTpsbl
crnekTpanbHbIX NPUOOPOB, OCHOBHbLIE ONTMYECKUE XapaKTePUCTUKMN.

Tema 4. Cnoco6bl perncTpaumm cnekTpoB (BU3yanbHblii, dooTorpacdonyeckmn,
coroanekTpuyeckum). OCHOBHbIE XapaKTepUCTUKN POTONMPUEMHUKOB.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 9 ns 14. (11 YHI:I
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dOoTO9NEMEHTBI, POTOANOLbI, NPMOOPLI C 3apsA0BOM CBS3bt0. OCHOBHbIE XapaKTePUCTMKK
poTonpUEMHMKOB. KayecTBEHHbI cnekTpanbHbIii aHanma.

Tema 5. MeTon aMuccuoHHon cporomeTpumn nnameHn. Metponormyeckme xapakTepmcTmku.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
KoHTponbHas pabota no pasgenam 1 - 4

Tema 6. KonuuectBeHHbIN cnekTpanbHbii aHanu3, Meton A3C-UCTI. Annaparypa,
BO3MOXHOCTU MeToaa.

noMalHee 3afaHne , NpUMepPHbIE BOMPOCHI:

KonnyecTBeHHbIn cnekTpanbHbI aHannu3, MeToabl onpefeneHns KOHUEHTpaLmin, cTaHaapTol 4ns
CMeKTpanbHOro aHanmaa, OCHOBHble MeTponornyeckmne xapakrepmuctukn. Metog ASC-UCTI.
AnnapaTtypa, BO3MOXHOCTN MeToa.

Tema 7. ATOMHO-a6COpPOLMOHHbBIN CNEeKTPaNibHbIA aHaNu3.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

TOMHO-abCcopOUMOHHbIV cnekTpanbHbli aHanu3. Mpasuna Yonwa. Atomusatopbl B AAC. MNnameHHble
atommnzatopsl. LLlenesas ropenka 8 AAC.

Tema 8. dnekTpoTepmunuyeckme arommsaropbl B AAC. N'pachutoBas kroBeta JibBoBa. NMeub
MaccmaHa. N'eHepauus netyuux rmuapunos B AAC. OnpeneneHue pTyTM METOO0M XONOAHOrO
napa.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

OnekTpoTepmnyeckmne atommaatopbl B AAC. ['pacdmtoBas ktoeta JIbBoBa. Neyb MaccmaHna.
KomneHcauns HecenektusHoro nornowexms B AAC. N'eHepaums netydnx rugpmnos B AAC.
OnpegneneHne pTyTv METOAOM XONOAHOro napa.

Tema 9. MeLuatoL e BNUSIHUS B aTOMHO-CNEKTpanbHbIX MeToAax U cnocobbl X yCTpaHeHus.
CoBpeMeHHble aTOMHO-CNeKTpanbHble MeToAbl NepCneKkTUBbI, HarnpaBNeHUs pa3BUTUS
MeTO40B, COBPEeMeHHble NpUbopbI.

JOoMallHee 3aaHune , npnuMepHblie BONPOChHI:

Mewarowme BNUSHUS B aTOMHO-CNEKTPabHbIX METOA4AX M CNOCOBbI NX YCTPaHeHUs (CnekTpanbHble,
NOHN3aLNOHHbIE, B KOHAEHCUPOBAHHOW ¢hase, B ra3oBoi pase, HECENEKTUBHOE MOrNOWeEHNE CBETa,
camonornoueHne u T1.4.). CoBpeMeHHble aTOMHO-CMEeKTPasibHble METOAbI MEPCMNEKTUBbI, HANPaBNeHNs
pasBUTNS METOAOB, COBPEMEHHbIE NPUOOPHI.

Tema 10. Kpyrnbint cton. XMMUKo-cnekTpasnbHblie MeToAbl onpeaeneHns oTaesnbHbIX
3/1eMEeHTOB.

TBOPYECKOE 3aAaHue , NpYMepHbIe BOMPOCHI:

AHanums COBPEMEHHOI0 COCTOAHUNA XMMNUKOCNEKTPAlbHbIX METOLOOB aHaIN3a. TeHoeHUnm pPa3BnTnA
3TNX METOO0B.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

Bonpochkl kK KOHTPONbHON paborTe.

MNpaBnna oT6opa, OCHOBHbIE XapPaKTEPUCTUKN YPOBHEN SHEPT KN, CNEKTPANBHOW NIMHUN.
OCHOBHble 3aKOHOMEPHOCTU NUHENYaTbIX CNEKTPOB. 3aKOH CMEKTPOCKOMMYECKOr0 CMELLEHNS.

Bos6y>K,u.eH|/|e NUHen4arTblx CNEeKTpOoB. VIHTEHCMBHOCTb CrneKkTpanbHbIX NVHUIA. LIJ|/|p|/|Ha
cneKTpaanon NNHNN.

EcTtectBeHHOe ywmpeHne (eCTeCTBeHHas WnprHa CrekTpanbHbIX MMHWA). YwrpeHue,
obycnosneHHoe agogpekTom Lonnepa. YwupeHue, obycnoeneHHoe adpdpekToM Jlopeua.

Mnamsa kak UCTOYHUK BO3OYXAeHNS cnekTpoB. OCHOBHbIE XapakTEPUCTUKN MNaMEH.
Jlyra noctosiHHOro n gyra nepemMeHHoro toka B ASC.
MHoykTneHO cBadaHHas nnasma. Cnektpometpbl NCIT ASC.

MoHoxpomaTtopsl. ucneprupyowme yctponcTea. PakTopbl, BISIOWME HA pa3peLlarowas
CMNoCOBHOCTb.

Monnxpomaropsl. Kpyr PoynoHaa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 10 n3 14. 111 YHI:I
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MpueMHuKKn nanyyenns. CnekTpanbHble NprMbopbl, MapaMeTpbl CrekTpanbHbIX NPMOOPOB, OCHOBHbIE
XapakTepUCTUKMN.

[MprMepbl BONPOCOB KOMMbIOTEPHOIO TECTUPOBAHUS.

Kem 6binn onncanbl abcopbumoHHbie NnHUK B cnekTpe ConHua?
- bep

- Yonuw

- bpayHrogpep

- Caxa

- Knpxrodp

Kakon Tvn ywmnpeHns cnekTpasnbHbIX TMHUIA B aTOMHbIX CMIEKTPax 3aBUCKT OT OaBNeHNs?
Jonneposckoe

JlopeHuesckoe

EctectBeHHOE

Kakne goaktopbl MOHMXAT aHANMNTUYECKNA CUTHAN B NNAaMeHHOW choToMeTpun?
NOHM3aums

camonornoueHme

yBENNYEHME CKOPOCTU pacnbineHuns

yBENMYEHWEe TeMnepartypbl NnameHu

Kakoe 13 nepeyncneHHbIx NnameH nmeet Hanbonee
BbICOKYIO TemnepaTypy?

aueTuneH - BO3ayXx

nponaH-6yTtaH - BO34yXx

MEeTaH - BO31yX

aueTuneH-3akncb asota

Kakue nctouHukmn nanyyveHms ucnonbadytorcs 8 AAC?
Namnbl HakanneaHma

Bbicoko4acTOTHbIE ra3opas3psaHbIe namribl

Namnbl ¢ NONbIM KaTOA0M

Iazepol

Kakoit dpakTop umeeT pelatowiee 3HaveHme npu Bolbopa MaTepuana gootokaTona Anis BakyyMHbIX
¢OTO-3/1EMEHTOB?

Temnepartypa nnasneHns

paboTa BbIxo4a anekTpoHa

CpOACTBO K 3NEKTPOHY

paguyc atoma

CAMOCTOATENbHAA PABOTA CTYOEHTOB (CPC) Bkntoyaet cnegytowme suabl paborT:

- N3y4eHne TeopeTN4eCcKoro NeKLMOHHOro Marepuana, NnoaAroToska K MHTepakTMBHOMY OMpocCy no
marepuanam nekuum;

- npopaboTka TeopeTUYeckoro matepuana (KOHCNeKTbl NEKLUNA, OCHOBHAS 1 OOMNOHUTENbHANA
nuTepartypa);

- NOAroTOBKA K TEKYLIMM NPOBEPOYHBIM TECTAM U KOHTPONbHOK paboTe, Kak TeopeTnYecKoro
matepuana, Tak v npakTn4eckmnx pabor;

- MOZroTOBKA K MTOroBbIM TECTUPOBAHUSAM MO BCEMy Martepuany.

Bonpocbl ons caMmoctosTenbHoi paboThbl 1 NOArOTOBKM K 3a4eTy.

1. BBeneHve B TeOpUio aTOMHbIX CNEKTPOB, Npasuna 0téopa, OCHOBHbIE XapakTePUCTUKM YPOBHEN
SHEeprun, CnekTpanbHON NUHUK.

KETPOHHBH
B_EPCHTET

PernctpaumnoHHbii Homep 7 5AE
CTpaHVILla 1 1 V|3 14. -l l l }’H"lﬁ AHAMVTAHECHAR CHCTEMA Kby
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2. OCHOBHble 3aKOHOMEPHOCTU NMHeYaTbIX cnekTpoB. duarpamma MpoTtopuaHa.. BosbyxaeHne
NNHenyaTblX CNeKTPOoB.

3. VIHTeHCMBHOCTb cnekTpanbHbIX NnHWIA. LnprHa cnekTpanbHOM NMHUKA B aTOMHbIX CMEKTpax.
EctectBeHHas wmpuHa cnekTpanbHo NMHMK. YiwmpeHue, obycnosneHHoe acpdoektom [onnepa.
Y napHoe ywupeHue.

4. VicTo4HunKM BO3OYyXAeHMS cnekTpa ( nnams, gyra, uckpa, MHAyKTUBHO CBSI3aHHas nnasma,
nasepbl, nammbl C NOSbIM KATOLOM).

5. CnekTpanbHble Npubopbl, NapaMeTpbl CNeKTpasbHbIX NPMOOPOB, OCHOBHbIE OMTUYECKME
xapakTtepucTtukn. CeetodunbTpbl. ucneprupyowme anemeHTsl. MoHOXpoMartopb!.

6. Cnocobbl permctpaumm cnekTpoBs (BU3yanbHblil, oTOrpadonyeckunin, oToaNeKTPUYecKmnii).
OCHOBHbIE XapaKTePUCTUKN POTONPUEMHUKOB. POTO3NEKTPOHHbIE Npeobpasosartenu. MpreMHukn
N3M1y4YeHMs C NPOCTPAHCTBEHHBIM Pa3peLLEHNEM.

7. KOnnyecTBEHHbI CNEKTPanbHbIA aHann3, MeTobl ONPeaeneHns KOHLEHTpaumnii, cTaHaapTbl Ans
CNeKTpanbHOro aHann3a, OCHOBHbIE METPOIOrMYECKNE XapaKTEPUCTMKI WYMbl B

CMneKTpanbHbIX METOOAX.

8. ATOMHO-abCOopPOUMOHHbIV cnekTpanbHblid aHanns. Atommaatopbl B AAC. Bo3aMoxHoCTH,
NOCTOMHCTBA, HeJoCTaTKn, METPONOrMYeckme XapakTepucTmKu.

9. Mewatouwme BINSHNS B aTOMHO-CNEKTPabHbIX METOAAX U CNOCOObI NX YCTPaHEHNS
(cnekTpanbHble, MOHNM3aUNOHHbIE, B KOHOEHCMPOBAHHOW (pase, B ra3oBon ¢oase, HeCenekTMBHOe
nornoweHne ceeta, camonornoueHve v 1.4.).

10. CoBpeMeHHble aTOMHO-CNEKTpanbHble METOAbI NEPCMNEKTUBbLI, HANPaBNEHNS Pa3BUTUS METOLOB,
COBPEMEHHbIE NPUOOPDI.

7.1. OcHOoBHas nuTeparypa:

1. OMUCCMOHHAs (POTOMETPUS MNAMEHMN N aTOMHO-abCcopOLIMOHHAS CNEKTPOCKONUS: 3NEKTPOHHOE
yuyebHoe nocobue ans ctyneHTtos. / KasaH. roc. yH-T, X um. A.M.ByTtnepoBa, kad. aHanMTn4eckoi
xumuu; cocT.: A.P.I"apudp3saHos. - KasaHb: KasaH. roc. yH-T um. B.W.YnbsiHoBa-JleHuHa, 2009. - 94 c.

2. OCHOBbI aHaNIMTUYECKOWA XMMUK : B 2 TOMaX : Y4eOHWK ONs CTYAEHTOB BbICWIMX Y4EOHbIX
3aBefeHniA, obyyaroWwmxcs no XMMMYeckm HanpaeneHnsm / non ped. akan. FO.A. 3onoTosa . 5-e
n3g., ctep. Mockea : Akagemus, 2012 .7 ; 25 .? (Bbicwee npodgeccrnoHanbHoe obpasoBaHue,
EctectBeHHble Hayku) . ISBN 978-5-7695-9123-5 ((B nep.))

3. Bacunbes B.[1. AHanutndeckasa xumus. KH.2: Pusnko-xmumMm4eckme Metonbl aHanmaa. - M.:
Lpodpa, 2004. - 383 c.

4. AHanntuyeckas xmmus. Npobnembl n nooxoasl. Mog pea. P. KenbHepa, T.2. - M.: Mup, ACT,
2004. - 728 c.

7.2. JlononHuTenbHasa nuteparypa:

1. Tapacesny H.M., CemeHeHko K.A., XnbictoBa A.Ll. MeToabl CnekTpanbHOro u
XVIMUKO-CreKTpanbHoro aHanunaa. - M.: Isg-so MI'Y, 1973.

2. Kyssikos 10.4. n gp. MeTonbl cnekTpanbHoro aHanmaa. - M., 1990.
3. Xaee3os V., Llanes [1. ATOMHO-abcopOuUmnOHHbIA aHanus. - J1.: Xumusa, 1983.

4. CnekTpockonuyeckmne MeToapl onpeneneHns cnenos anemeHTos / MNoa pen. BanHdopaHepa. -
M., 1981.

5. Kapsikun A.B. N'puboeckas V.. MeToabl ONTUYECKON CNEKTPOCKONUN N NIOMUHECLIEHLIMM B
aHanuse NpUPOOHbIX U CTOYHbIX BOA. - M.: Xumusa, 1987

7.3. UHTepHeT-pecypcChbl:
AAC PerkinElmer - http://www.perkinelmer.com/Catalog/Category/ID/Atomic%20Absorption%20AA
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ATOMHASA CMNEKTPOCKOMNUA: PykoBoacTteo Mo BbIGOpY Noaxoasiero Metoaa aHanuaa v npubopa
- http://www.servicelab.ru/docs/as.pdf

NCI ASC PerkinElmer -
http://www.perkinelmer.com/Catalog/Category/ID/ICP%200ptical%20Emission%20ICPOES

NCI MC PerkinElmer - http://www.perkinelmer.com/Catalog/Category/ID/ICPMass%20Spectrometry
MC3 - http://ru.wikipedia.org/wiki/%CF%C7%D1
Poccuincknin xumnko-aHanutnyecknin noptan - http://www.anchem.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHne ancumniaunHbl "XrnMmnkocnekTpanbHble MeToabl" npeanonaraet NCNoNb30BaHNe
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

KoMnbloTEPHbIA NPOEKTOP
MakeT nporpaMm KOMMbIOTEPHOro TECTUPOBAHNS MO aHanuTnyeckon xummm "Analex-2009".
Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpeboBaHnsmm GrOC BINO v y4ebHbIM nnaHoM no

cneunanbHocTtn: 020201.65 "PyHoameHTanbHaa v npuknagHas xmmms" 1 cneuyvannsaumm
AHanuTtnyeckas xmmms .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerucrpaumnoHHbIi Homep 7 ;,

E
CrtpaHnua 13 n3 14. 118 HITI

A
H

A



Mporpamma gucumnnuHbl "XummnkocnektpanbHble Metoabl”; 020201.65 dyHaoaMeHTanbHas U NPUKNagHas XMMmns; OOUEHT, K.H. (OOLEHT)
MapuasaHos A.P.

ABTOpP(bI):

MapudpsaHos A.P.

" 201 __r.
PeueH3eHT(bl):

byaHukos IM.K.

" 201 __r.

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 14 n3 14. (11 VHITI

A 5 (1,
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