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PABOYAS MPOrPAMMA YYEEHOW ONCLMMNUHDI

B1.B.07.02 CneKkTpocKonuyeckue metoabl MccriegoBaHMs matepumanos

1. Koa 1 HaumeHoBaHMe HanpaBneHUs NOoAroToBKu/cneunanbLHOCTU:
04.03.02 — Xumus, ¢pusuka u MexaHUKa Mamepuasoe

2. Mpodunb noarotoBku/cneunanusauuna: MamepuanosedeHue u uHAycmpusi
HaHocucmem

3. KBanudukaumsa BbinyCKHUKA: 6akasaep
4. dopma oOy4eHuUA: oYyHas

5. Kacdbenpa, oTBevalLlan 3a peanusauuio AUCLUNIINHBI: MamepuasnoeedeHUs U
uHAycmpuu HaHocucmem

6. CocTtaButenu nporpammbl: Cnadkonesyee bopuc Bnadumuposud,
KaHOuOam xumMu4YecKux HaykK

7. PexomeHaoBaHa: Hay4HO-MeTOONYECKUM COBETOM XMMUYECKOro dakynbTeTa, MPOTOKOJ
Ne3 ot 19.04.2022

8. YuebGHbIn roa: 2024/2025 CemecTtp(bl): 5



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenisimu oceoeHusi y4ebHoU OucyunnuHbl S8/SHMcs. (POpMUPOBaHNE Y CTYAEHTOB
npeacTaBneHnn 0 COBPEMEHHbLIX CMEKTPOCKOMMYECKNX MEeTodax WUCCreaoBaHusi MaTepuarnos,
3HAaKOMCTBO C TEOpPEeTUYECKMMU OCHOBaMM METOAOB, MX MPaKTUYECKMM WCMONb30BaHNEM,
COBpPEeMEHHbIM 060pyaOBaHMEM.

3adayu y4ebHoU OucyunuHbI:

B pesynbTate nsyvyeHusa gucumninHbl CTyOEHT OOTKEH:

- MMEeTb COBPEMEHHble NpeacTaBneHnUsi 0 B3aMMOAENCTBUN U3MyYEHUSI C BELLECTBOM,
TeopeTn4eckne oCHOBbI 00pa3oBaHMS CNEKTPOB;

- 3HaTb OCHOBHbIE MEeTOAbl CNEKTPOCKONNYECKOro aHanmaa, cnocobbl UX knaccugukaumum;

- MOHMMaTb NpUHUUNBI paboTbl 060pyaOBaHNSA, MPUMEHSAEMOrO B CMEKTPOCKOMUYECKNX
nccnegoBaHUNX;

- Hay4unTbCs B OBLLIMX YepTax MHTEpPNPeTUpoBaTb pesynbTaTbl aHaNM30B, U3BMeKaTb U3
CneKTpoB MHGOPMaLMIO O COCTaBe, CBOMCTBAX, 0COBEHHOCTAX MaTepMarnos;

- YBEPEHHO OBflafeTb TEPMUHOSNOMNEN, NCNONBb3YEMON B CNEKTPOCKONUYECKNX METOAAX,
3HaTb NPUMEHSIEMbl€ COKpaLLEHNs, POCCUNCKNE U MEeXAyHapOOHbIE.

10. MecTo y4ye6HOM ancuMnnuHbI B cTpykType OOI:

AucumnnuHa BXOAUT B YacTb, OPMUPYEMYK Yy4vacTHUKaMuM obpasoBaTesibHbIX
OTHOWeHWN (BapuaTumBHas) 6roka b1.

TpeboBaHus K BXOAHbIM 3HAHUSIM, YMEHUSIM U HaBblkaM: OJ11 OCBOEHUS Kypca CTyAEeHT
AOIMKEH OblTb 3HAKOM C OCHOBHbIMW pasgenamu u3nkun, obLlen n HeopraHM4YeCcKorm XUMUN.
N3ydeHne paHHOM gucumnnuHbl  ©asuvpyetca Ha gucumnnuHe  «®Pusmka», U3yYeHHOWM
cTyaeHTamu paHee. [1ns ycnewHoro oCBOEHNA ANCLUMNIIMHLI HEOOXOAMMbI 3HAHWS, NOSTyYEHHbIe
B pasgene «OnTtuka»

[JaHHas  gucuunnuHa  aBnsieTcs npegwecTeyowen  gucumniamHam b1.B.09
«HaHoTtexHonoruny, B61.B.10 «HaHomaTtepuansl», 61.B.14 «HaHoknactepbl 1 HAHOCTPYKTYpPbI:
cuHTe3 un ceouctBay, b1.B.11 «TOHKME NNEHKM U reTepoCTPYKTYpbl», B paMKax KOTOPbIX
CTYOEHTbl MPUMEHSAIOT 3HaHUS, NONyYEHHbIE NPU U3yYeHUN aucumninHbl « CNeKTpOCKONMYeckne
MeTodbl uccrnegoBaHna matepuanoBy». [lapannenbHO cTygeHTaMm u3ydaeTcs AuUcuuMnivHa
61.0.12 «CoBpemeHHasa aHanuTn4eckas XMMmmnsa».

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHe/MOAYINIO (3HaHWUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUpPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHUNA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
MK-3 | CnocobeH MK-3.1 | O6bnagaet 3HaTb: OCHOBHbIE rPyrnbl COBPEMEHHbIX
npoBOANTb 3HaHUSMM CMNEKTPOCKONNYECKNX METOAOB UCCreoBaHNS
obpaboTky n BO3MOXHOCTEN mMaTepmanoB 1 X BO3MOXHOCTM A5t aHanun3a
aHanu3 OCHOBHbIX METOAOB | COCTaBa W CTPYKTypbl MaTtepuanos (B TOM uucne
pesynbTaTtoB aHanusa BeLlecTB, HaHomaTepuarnos);
nccrnegoBaHus, 3MNEMEHTHOrOo U yMeTb: BblOMpaTh CNEKTPOCKONNYECKe MEeTOabI
NOMyYeHHbIX ¢a3oBoro coctaBsa, | UccrnegoBaHUS AMsi PeLeHNss KOHKPETHOMN
OCHOBHbIMY CTPYKTYpbI U mMaTepuanoBeg4eckon 3agaquu;
MeTogamu CBOWCTB BrMageTb: HaBblkaMU OLLEHKN BO3MOXHOCTHU
aHanusa BeLlecTB, mMaTepuanos (B TOM | MCMONb30BaHMSA KOHKPETHOIO
3MEeMEHTHOrO U yncne CMNEKTPOCKONNYECKOro MeToaa uccnegoBaHms
chasoBoro cocrasa, HaHomaTepuanos) ANs pelleHns NoCTaBNeHHON 3aga4n
CTPYKTYpbI 1 MK-3.2 O6pabatbiBaeT 1 3HaTb: 0COOEHHOCTW UHTEpnpeTaLum
CBOWCTB aHanuaumpyet pe3ynbTaToB CNEKTPOCKOMUYECKUX METOA0B
maTepuanoB pes3ynbTaThbl aHanusa coctaBa mMaTepuanoB
(Bkrtovas TUMNOBbLIX METOAOB ymMeTb: obpabaTbiBaTb pe3ynbTaTbl TUNOBbIX
HaHOMaTepuvarnbl) nccnegoBaHus CMEeKTPOCKONUYECKNX METOAOB UCCNeaoBaHNS
cocTaBsa, CTPYKTypbl | cocTaBa maTepvanos




1 CBOWNCTB BNageTb: HaBblkamMu UHTeprpeTauum
MaTepmanoB (B TOM | pe3ynbTaToB CNEKTPOCKOMNYECKOro
yncne nccnegoBaHus

HaHOMaTepuanos)

MK-4 CnocobeH MK-4.1 BbinonHset 3HaTb: OCHOBHbIE Onepauun, BbiNOSHSAEMbIE Npn
NpoBOANTb aHanus CcTaHOapTHble XapakTepu3auun Cbipbsi, MPOMEXYTOYHOW U
ChbIpbs U TeXHomormyeckme KOHEYHOW MpoayKumnn NpoM3BOACTBa
KOMMOHEHTOB, onepauuv ans mMaTepuarnoB CNEKTPOCKONNYECKMMU METOA4AMU
aTTecTtaumio Xapakrepusaumm nccnegoBaHus
Npon3BOAMMbIX Cbipb4, ymeTb: BblbnpaTb Heobxoaumble MeToabl And
mMaTepuanos rno NPOMEXYTOYHOM U Xapakrepusaumm Cbipbsi, MPOMEXYTOHHOMN U
CTPYKTYype 1 KOHEYHOM KOHEYHOW NPOAYKLMM NPON3BOACTBA
CBOMCTBaM npoayKuum MaTepuanos

npon3BoAcTBa BnageTb: 6a30BbIMY HaBbIKaMW NOATOTOBKU
maTepuanos 06pasLoB 1 paboTbl CO CMEKTPOCKOMMYECKUM
0obopyaoBaHueM

MK-4.2 CocrtaBnsieT 3HaTb: NpeabsaBnsemble TpeboBaHMA K
NPOTOKOSbI npoTokoniam aTtTectaunm MaTepuarnos
aTTectaumu CMEKTPOCKOMUYECKUMIN METOL4AMM;
maTepuanos u YMEeTb: COCTaBNSATb NPOTOKOMbI aTTecTauum u
OTYETHI O OTYETHI O NPOBEAEHHBIX MCCNEeAOoBaHMAX cocTaBa
BbIMOSTHEHHOW CbIpbS 1 KOMMOHEHTOB
pabote B BNageTb: HaBblKaMW COCTaBIIEHUSA MPOTOKOSOB

COOTBETCTBUN C
3agaHHon popmon

arrecrtaumm matepmanos 1 OT4HETOB O
BbINOMIHEHHOW paboTe

12. O6beM agncuunnuHbI B 3a4eTHbIX eauHulax/yac. — 4/144.

CDopma npome)KyTquoﬁ aTTecTauummn — 3a4eT

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyooemMKocTb
Bz yue6Hoit paboTbl Bcero [o cemecTpam
5 cemecTtp 6 cemecTtp

KoHTakTHasi pa6oTa 72 72

nexkumm 36 36

npakTudeckme 36 36

B TOM ymcne:

nabopartopHble - -

KypcoBas paboTa - -
CamocrtosaTensHasa pabota 72 72
IMpomexyTouHasa aTtTectauunsa (018 sk3ameHa)

WToro: 144 144

13.1. CopepxaHue gUCLUMNIIUHDI

n/n Peannsauus
pasgena
HaumeHoBaHwue pasgena OUCLMNIUHBI C
CopepxaHue pasgena AMCUUNnHBI
ANCUUNNNHBI NMOMOLLIbIO
OHIamnH-kypca,
QYMK*
1. Jlekuum
1.1 VicTopus pasBuTUSA CNEKTPOCKOMUYECKNX https://edu.vsu
OCHOBHbIE MOHATUS o ;
nccnegosaHun. CosgaHne Knaccuyeckoro .ru/courselvie
npeameta. Knaccudukauus S
cnekTpanbHoro aHanusa. OTkpbiTve renus Ha ConHue. | w.php?id=104
CMEKTPOCKOMUYECKMX
OTKPbITME HOBbBIX XMMUYECKUX 3NTEMEHTOB. 41
MeToO0B

CoBpeMeHHble 06nacTu NPUMEHEHNS CNEKTPASbHbIX




MeTO/OB.

Knaccudukaums cnekTpockonMyecknux MeTodos — Mo
TUMY 30HAMPYIOLLETO U3NYYEHNS, NO XapakTepy
B3aVMMOJENCTBUS U3ITyYeHUs C BELLECTBOM, MO

ANMHaM BOJTH CMEKTPa, No 06beKTy nccrnegoBaHusl.

1.2

TeopeTnyeckme OCHOBBbI
06pa3oBaHMs CNeKTPOB.
B3aumopgencteue
N3ry4YeHnsi C BELLECTBOM.

B3anmopgencteune nsny4veHus ¢ BellectsoM. Cnekrpbl
MOrnoLweHusl, NICNyCKaHUsl U paccesHus.
OHepreTnyeckmne ypoBHU B aTOMax, nepexoabl Mexay
HUMMW.

Cepum cnekTpanbHbIX NMHUIA B aTOME BOAOPOAa,
dopmyna Pnpbepra. CnekTpbl MHOrO3MEKTPOHHbIX
aToMOoB, pacLienneHne NUHUI. NoHATUe WNPUHLI
CNEeKTpanbHON NIMHUKU, MPUYUHBI YLLMPEHUSA NNHUNA.

13

MeToabl onpeaeneHus
3rnemMeHTHOro cocTtaBsa
BELLEeCTB

O630p METOAOB 3MEMEHTHOrO aHanmaa.
PeHTreHoBCKkMe MeToabl. XapakTepuctmyeckoe
PEHTrEHOBCKOE U3ny4veHue.
PeHTreHodnyopecLeHTHbIn aHanus. Micnonb3yemoe
obopynoBaHue. VianyyaTenu, peHTreHOBCKNe TPyOKK.
[eTekTopbl. XapakTepHbll BUA CMEKTPOB.
lMpumeHeHne meTofa, 4OCTOMHCTBA U HEAOCTATKM.
JlokanbHbIN peHTreHoCneKTpanbHbIi MUKPOaAHaNMs.
MpuHLUMN MeToAa, ucnonb3yemoe obopyaoBaHMeE.
TpeboBaHus k obpasuam. BoamoxHoOCTM MmeToaa.
ONEKTPOHHbIE MeToAbl. POTOINEKTPOHHAA
CMEKTPOCKOMMUSA — TEOPETMYECKNE OCHOBLI MeToAa.
®oToapdekT. BHyTpeHHMI 1 BHELWHUA HOTOIPIDEKT.
Mcnonb3yembie UCTOYHMKN U3NnyyeHusi. PeHTreHoBckas
$OTO3MNEKTPOHHAsH CNEKTPOCKOMNNS OCTOBHbLIX YPOBHEMN
1 ynbTpadmoneToBas CneKTPOCKONUA BaneHTHbIX
ypoBHen. O6nact NpUMEHeHUs.

VoHHble MeToabl. PaccesiHne MeaneHHbix 1 GbICTPbIX
noHoB. ObpaTHoe pe3epdopaoBCKOe paccesiHue.
UanyyaTtenu, getektopsbl. [MpuHLUMNbI N aHanuTU4Yeckne
BO3MOXXHOCTU METOO0B.

OnTuyeckme MeToabl. ATOMHbIV aBCOPOLIMOHHBIN U
aTOMHbIN 3MUCCUOHHbBIN aHanu3. KoHCTpyKuun
npmbopos. CTUNOCKONbI, CTUIIOMETPbI, CNekTporpadsbl,
cnektpomeTpbl. Cnocobbl MOHU3aumMKM BeLlecTBa.
MoproTtoBka 1 BHeceHne npob. [ucneprypyowime
CUCTEMbI — NPU3MbI, ANDPAKLMOHHbIE PELLETKN.
O6nacTtn npumeHeHne, JOCTOMHCTBA U HELOCTATKM
MEeTOOB.

CpaBHeHWe pas3nuyHbIX METOLOB 3NIEMEHTHOIO
aHanusa, UX JOCTOMHCTB M HEOCTaTKOB.

1.4

MeToabl onpeaeneHus
XMUMUYECKOro cocTasa
BeLlecTB

O6wumr 063op meTogos. OnpeaeneHne coctaBsa
BELLECTBa MO XMMUYECKMM COBUraMm
POTOINEKTPOHHbLIX CreKTpoB. Macc-crnekTpomeTpus,
XpomaTto-Macc-cnekTpomeTpusi. BoamoxHocTn macc-
CMEeKTPOMETPUM MO ONpedeENEeHN0 MONEKYNSAPHON
dopmMyrbl BELLECTBa Ha OCHOBE 00pa3oBaHus
MOJTEKYTSAPHBIX MOHOB.
MonekynsipHbii abCOpOLIMOHHbIV aHanums.
TeopeTnyeckme OCHOBbI 06pa3oBaHMs MONEKYNAPHBLIX
CMEKTPOB.

Y®-cnektpockonus. Obnact npUMeHeHus.
WccnenoBaHne opraHU4ecknx n HeopraHM4eckmx
COENHEHNI.
MNonykonn4ecTBEHHbIN N KONNYECTBEHHbIN
XUMUYECKUI aHanms.

OnpepneneHne MHTEHCMBHOCTU, 3aKoH byrepa-
JTambepTa-bepa, atanoHbl. Buabl KONNMYECTBEHHbIX
mMeTonoB. NcTouHmkM owmnbok. Micnonbsyemoe
obopynoBaHue — cnekTpodoToMeTpbl, OUNLTPLI U T.1.
KonebatensHas VIK-cnektpockonus. KonebatenbHas




CTPYKTYpa nonoc, MHTeprnpeTauus CrekTpoB.
CnekTpockonus KOMOMHALUNOHHOIO pacCcesiHUS.
Cnektpockonusa AMP. TeopeTnyeckme OCHOBBI

meToga. Micnonb3yemoe ob6opyaoBaHue. lNpumeHeHue
cnektpockonun AMP onst ka4ecTBEHHOro aHanusa.

15 BpawartenbHas cnekrpockonus (MHppakpacHas n
MUWKPOBOMHOBas). BpalaTensHasi CTpykTypa nosnoc.
OnpegeneHve BpawaTenbHONW 3HEPTMM MOSEKYI U
pacyeT Ha UX OCHOBE reOMEeTPUYECKMX NapaMeTpoB —
MeTtopabl onpegenenuns BaneHTHbIX YrMoB, ANMHbI U KPAaTHOCTU CBA3MW.
NPOCTPaHCTBEHHOTO WHTepnpeTtaums cnektpoB. O6nactu npyuMeHeHus
CTPOEHUS MOorneky”n meToaa. OnpeneneHune anekTpnyeckoro ANMNOnbHOro
MOMEHTa MOMeKy-.
Cnektpockonus IINP. TeopeTnyeckne oCHOBbI
metoga. ObopynoBaHune. Bo3amoxXHOCTU ero
NPUMEHEHMS.
2. NpakTn4yeckme 3aHATUA
2.1 OCHOBHbIe MOHATUS CeoricTBa uanyudenus. Audpakums. MHtepdepeHuus. | https://edu.vsu
npegmMeTa. Knaccudukaums M3anyyeHne abcontoTHO YepHoro Tena. PelueHune .ru/courselvie
CMEKTPOCKOMMNYECKMX 3aau. w.php?id=104
MeTo[0B 41
2.2 TeopeTnyeckme OCHOBBI Cepuu cnekTpanbHbIX IMHUIA B aToMe BOAOPOAa,
0o6pa3oBaHuMs CNEKTPOB. dopmyna Puabepra. PeweHue 3agay.
Bsanmopencrteue
N3Nny4eHnsi C BELLECTBOM.
2.3 PeHTreHoBckne metoabl. Xapakrepuctnyeckoe
peHTreHoBcKoe n3ny4veHue. PeweHune 3agay.
MeToabl onpegenenuns Oxe-cnekTpockonus. TeopeTnyeckne oCHOBbI MeToAa.
3MNeMeHTHOro cocTtasa OdphekT Oxe. Vicnonbdyemoe obopyaoBaHue.
BELLECTB Moaxoapbl K aHanM3y 1 MHTepnpeTaLmm CNeKTpoB.
AHanua npodunen pacnpeaeneHns afieMeHToB No
TonwmHe NNéHkn. Pedepat. ObcyxaeHne
2.4 MeToapbl onpegeneHuns Y®-cnekrpockonus. Obnactv npuMeHeHus.
XMUMWUYECKOIo cocTaBa VccnepoBaHve opraHnyYecknx 1 HeOpraHN4YeCcKmx
BELLLEeCTB coegmnHeHun. Pedepartbl. ObcyxaeHve
2.5 ["a3oBag anekTpoHorpadwms. MpuHumn meTtoaa.
MeToapbl onpegeneHuns OnpegeneHue reomeTpumn monekyn. Cnekrpockonums
NPOCTPaHCTBEHHOIO OlP. TeopeTnyeckne oCHOBbI METOAA.
CTPOEHUSA MOMEKyI O6opynoBaHue. Bo3amMoXXHOCTM €ro NpMMeHeHus.
Pedepatbl. O6cyxaeHue
3. llabopaTopHbie 3aHATUS
3.1
3.2
13.2. Tembl (pa3aenbl) AUCUUNIMHBI U BUAbI 3aHATUN
Bugbl 3aHATWI (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
n/n (pasgena) oucumnuHel Jlekumm Mpaktnyeckue | JlabopaTopHble Camo;;%;;TTeaanaﬂ Bcero
OCHOBHbIe NOHATUS
npegMeTa.
1 Knaccudukaums 4 - 6 12
CNEKTPOCKOMNYECKMX
MEeTOoa0B
TeopeTnyeckme OCHOBBbI
5 obpaszoBaHus CreKTPOB. 5 B 14 23
B3aumopencteue
N3NyYeHns C BELLECTBOM.
MeToabl onpegeneHuns
3 3NeMeHTHOro cocTtasa 10 - 20 42
BELLECTB
4 MeToabl onpegeneHuns 11 _ 20 45
XMMUYECKOro cocTaBa




BelllecTB

MeToabl on peneneHusa

5 NPOCTPaHCTBEHHOIO 4 6 - 12 22
CTPOEHUS MONEKYI
UTtoro: 36 36 — 72 144

14. MeTogn4yeckue yKkasaHusa Ans obyvaroLwmxcs Nno 0CBOEHUIO AUCLUNITUHDI

B npouecce m3yyeHnsa aucunnnuHel npegnonaraTcda: pabota ¢ KOHCNeKTaMmn nekunin un
nutepaTypHbIMU WUCTOMHUKaAMW; pelleHve 3adavy M BbINONIHEHME NpPaKTUYeCKUX 3adaHum;
npoBeaeHne KOHTPOSbHbIX paboT; NoAroToBKa M 3awwuTa pedepaTos.

Ha nekumsix CTydeHTbl 3HAaKOMSTCHA C TeopeTuyeckMMm matepuarnom. Ha npaktudeckux
3aHATUAX NPOBOAUTCA pelleHne 3ajad, obcyxaeHne TeopeTMyecKoro matepuwana B opmarte
CEMWHAPCKNX 3aHATUA, BLICTYNSIEHME C [OoKNnagaMu, NpoBeAeHME KOHTPOSbHbIX paboT. B
pamMKax opraHu3auum camocTosTerNbHOW paboTbl CTyAEeHTbl paboTaloT C KOHCNEKTaMu NeKUnn,
nosiydyaroT M ycBamBalwT TeopeTUdeckne 3HaHUA C MUCMNOSIb30BaHWMEM CrMCKa OCHOBHOW W
AONOSTHUTENBbHON y4YebHoM nuTepaTypbl, y4ebHO-MeToaMYEeCcKMX NOCcOobui, pellarT 3agauyu,
roToBAT pedepaThl.

TeKyLmi KOHTPONb NPOBOANTCS B (POPME YCTHOrO ONpoca, KOHTPOSIbHbIX paboT.

BosmoxHO  nonyvyeHve 3a4éta aBTOMATtOM MNpPW  BbIMOSIHEHUM  TpeboBaHUM,
nepeyncrieHHbix B n. 20.

Opranusauusa usydeHna OucuunivHbl npegnonaraet UCnofb3oBaHWe AUCTaHUMOHHBIX
obpasoBaTenbHbIX TEXHONOMN C NPUMEHEHNEM UHCTPYMEHTOB 3f1EKTPOHHON MHAOPMALMOHHO-
obpasoBaTenbHON cpenbl BIry «ONEKTPOHHbIN yHuBepcuteT BlY». QYMK
«CnekTpockonuyeckne MeTodbl UccnegoBaHus matepuanoB» Ha noprtane BIY «3nekTpoHHbIN
YHUBEPCUTET» COAEPXKUT MeToaumyeckme MmaTepuarnbl, MNpe3eHTauun nekunn, CCbINKM Ha
obyvarowme Bugeosanucu, yyebHole nocobusi 1 HeobxoauMble ANS U3yYeHUs AUCLMNIUHDI
mMaTepuarnbl. Mpwn peanu3auun  OUCUUNSIMHBL  TaKxe NCronb3yrTCH cepBuChI
BngeokoHgepeHumin (BigBlueButton, Zoom, Discord u ap.), anekTpoHHasa nodta, MecCeHmpKepbl
N counarnbHble CeTU.

15. lMepeyeHb OCHOBHOMW WU [ONONHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoO6XxoAUMBbIX AN OCBOEHUS AUCUMUNIIUHBI (Criucok numepamypbl 0hOPMISIEMCS 8 COOM8ememeauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 0515 ecex 8ud08 UCMOYHUKOS)

a) OCHOBHag nureparypa:

Ne n/n McToYHMK

1 OCHOBbl aHanNUTU4eCKOW Xumum : B 2 T. : y4ebHMK : Ana CTyd. By30B, 00y4. Mo Xum.
) HanpasneHusMm / nog pea. 0. A. BonoTosa. — Mocksa : Akagemus, 2012.

Bekkep 0. Cnektpockonus : moHorpadms / KO. Békkep ; nep. JI. H. KasaHuesa. — Mocksa : PUL,
2. TexHocdepa, 2009. — 528 c. // «YHuBepcuTeTckaa 6ubnmoteka ONLINE» : 9meKTpoHHO-
onbnnoteydHas cuctema. — URL: http://biblioclub.ru/index.php?page=book&id=88994

6) gononHuTenbHasa nuTepartypa:

Ne n/n MCTOYHMK

MeHTnH FO. A. dusmyeckme metoabl uccrnegosaHus B xumum / KO, A. TNeHTuH, J1. B. Bunkos. —
Mocksa : Mup : ACT, 2003. — 683 c.

Mynbiwes A. A. ATOMHO-abCcopBUNOHHBIN cnekTpanbHbii aHanus / A. A. MNynbeiwes. — Mocksa :
TexHocdepa, 2009. — 784 c.

Anbdopa T. J1. dyHaameHTanbHble OCHOBLI aHanu3a HaHonneHok / T. J1. Anbchopg, J1. K.

5. ®engman, . B. Maviep ; MNep. ¢ aHrn. O6pasuos A. H., lonraHos M. A., Hay4. peq. O6pasuoB
A. H. — Mocksa : Hay4Hbin mup, 2012. — 392 c.

BacunbeB B. . AHanutndeckast xummsa B 2 kH. Puamko-xummnyeckme metogsl aHanusa / B.I1.

3.

4,

6. BacunbeB. — Mocksa : [Ipodha, 2007. — 382 c.
Kykyes B. /. dusnyeckne metoabl MccnegoBaHUs TOHKUX MAEHOK U MOBEPXHOCTHbLIX crnoes / B.
7. U. Kykyes, N. A. MuTToBa, 3. . JomalueBckasa. — BopoHex : M3a-8o BopoHexckoro
rocyapcTBeHHoro yHusepcuteTa, 2001. — 144 c.
8. BopH M. AtomHas dumsnka / M. BopH. — Mocksa : Mup, 1970. — 484 c.

9. dengmat J1. OcHoBbI aHann3a NOBEPXHOCTU N TOHKUX nneHok / J1. @engman, [1. Mariep ; nep. ¢




aHrn. B. A. Apkageesa u J1. L. OrHeBa; nog pea. B. B. benowwukoro. — Mocksa : Mup, 1989. —
342 c.
10 Byaopad 1. CoBpemMeHHble MeToabl uccnenoBaHus nosepxHoctn / . Byapad, T. denyp ; nep. ¢
) aHrn. nog peg. B. N. Paxosckoro. — Mocksa : Mup, 1989. — 568 c.
11 KapncoH T. ®oToanekTpoHHas n Oxe-cnektpockonus / T. A. KapncoH. — JleHuHrpag :
) MawwnHocTpoeHue, 1981. — 431 c.
12 BapcykoB B. V. ATOMHbIN cnekTpanbHbin aHanus / B. V. bapcykoB. — MockBa : MagatenbcTBo
) MawwmnHocTpoeHue-1, 2005. — 132 c.
13 Enbawesny M. A. ATomHas n monekynapHasa cnekrtpockonus: Obwme BONpoCk! CEKTPOCKONMM
) / M. A. EnbsiueBmn4y. — Mocksa : KomkHura, 2006. — 240 c.
14 MnneB T. H. MonekynsapHas cnektpockonus : B 5 1./ T. H. Nnues. — Bnagukaekas : VipucToH,
) 2001.
15 KonnyecTtBeHHble MeTOAbI B Macc-cnekTtpockonuu. JllaBaHbmHn U., MaHbo ®., Cepanbs P.,
) Tpanbaun IN. — Mocksa : TexHocdepa, 2008. — 176 c.
16 BynbdcoH H.C. Macc-cnektpomeTpus opraHmnyecknx coegmHenun / H.C. BynbdcoH, B.I".
) 3aukuH, A.N. Mukasa. — Mocksa : Xumusi, 1986. — 312 c.
17 Masanos J1.H. PeHTreHoanekTpoHHas cnekTpocKkonus n ee npumeHeHune B xumun / J1.H.
' Masanos // CopocoBckui obpasoBartenbHbin xypHan, 2000. — Ne 4. — C. 37-44.

B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduunansHblie pecypebl MHTEPHET)*:
Ne n/n Pecypc
https://www.lib.vsu.ru/ - cant 3oHansHon Hay4yHon BrubnnoTtekn BopoHexckoro

18.

rocygapCTBEHHOIO yHMBEpPCUTETA

http://elibrary.ru/defaultx.asp — Hay4Hasa anektpoHHast bubnuoteka. MNouck no pecepatam u
19. NOMHbLIM TEKCTaM cTaTen, onybrnmMKoBaHHbIX B POCCMNCKMX U 3apyBexXHbIX HayYHO-TEXHNYECKMX

XypHanax.

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbHOW paboTbl
(yyebHO-memodudeckue pekomeHOayuu, nocobus, 3adayHuku, Memodu4YyecKUe yKa3aHusi 0 6bIMOTHEHUIO
rnpakmu4eckux (KOHMPOsbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTOYHMK
1 YeptoB A. I'. 3agayHuk no dmsnke / A. I'. YepTtos, A. A. BopobbeB. — Mocksa : N30-Bo
" | ®usmatnut, 2008. — 640 c.

OnTuka 1 aToMHas mamka. MNMpakTnyeckoe nocobue k KOHTPosbHbIM paboTtam / 3. A. JInbepmaH

2. [ ap.] — BopoHex : BI'Y, 2005. - 4. 3. — 31 c.

3 KopeHmaH A. N. 3agayHuk no aHanuTu4eckomn xummn. Puanko-xmmMmmnyeckne metoabl aHanusa /
" | A. N. KopeHmaH, IN. T. CyxaHoB. — BopoHex : N3a-so BI'TA, 2004. — 359 c.

4 3agayHuk No pusnko-xnummyeckum metogam aHanmsa / HO. C. Jlanukos [n gp.]. — Mocksa :

Xumus, 1972. — 271 c.

17. OGOpasoBaTesfibHble TEXHONIOMMMU, MUCNONb3yeMble nNpu peanusauum y4ebHOMU
OUCUMNNUHBI, BKMOYas [AUCTaHUMOHHbIe obpa3oBaTenibHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHoOe 06yyeHue):

Mpn peanunsaunun UCUUNIIMHBLI UCNOSL3YOTCA PasfnnyHble TUMNbI NEKUMA — BBOAHbIE NEKLNN,
WHPOPMALMOHHbBIE NEeKuun C Bu3yanusaumen (MynbTUMenuiHble npe3eHTaumm), nNo OTAEeSbHbIM
Temam — 0630pHble. Ha npakTuyeckux 3aHATUAX: BbICTYMMeHWe C pedepatamn, CeMuHapckme
3aHATUSA, peleHne 3agad. Tekywasa aTtrectauusi ocyuwiectBnsieTca B oOpMe YCTHOro onpoca wu
KOHTPOSbHbIX paboT, npomexyTodHas — no KUM.

Mpn peanu3auumn OUCUMNIMHBI C  WUCMNOMb30BaHMEM AUCTAHLUMOHHbIX ObOpasoBaTenbHbIX
TEXHOSOMMN NCNONb3YTCA NHCTPYMEHTbI 3NIEKTPOHHOW MHGOPMaLMOHHO-06pa3oBaTenbHoM cpeabl BI'Y
«3nekTpoHHbIN yHuBepcuTeT BIY» (https://edu.vsu.ru), cepsucbl BugeokoHdepeHumn (BigBlueButton,
Zoom, Discord n gp.), anekTpoHHasa no4YTa, MeCCEHOXepbl U coumnarnbHble CeTu.

18. MaTepnanbHO-TEXHU4YECKOEe obecneyeHme ANCLUUNIIUHDI:
MynbTumeaniHbin npoektop BENQ, akpaH, HOyTOyK


https://www.lib.vsu.ru/
http://elibrary.ru/defaultx.asp

Microsoft Windows

19. OueHo4HbIe cpeacTBa ANnA NPoBeAEeHUA TEKYLeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM ocBOeHMs obyyatowmnmmncs y4ebHoro matepmana onpegensieTcs
COAEpXXaHNeM crieayroLmx pasaenos AUCLMNIUHDI

HavnmeHoBaHue WHavkaTop(bl
I_II\;:_; pasfena AuCLUANINHL KZ“&;?J;EH ﬂcflcmmeﬁls,ﬂ) OueHoYHble cpeacTBa
(moayns) KoMneTeHuumn
OcCHOBHbIE NOHATUSA YCTHbIN onpoc
npegmMeTa.
1. Knaccudukaums MnK-3 HE?;
CMEKTPOCKOMNYECKMX :
MEeTo40B
TeopeTuyeckme OCHOBbI YCTHbIN onpoc
00pas3oBaHus CNEKTPOB. KoHTponbHas pabota Ne1
N MK-3.1
2. B3anmopgeiicteue MK-3 MK-3.2
N3ny4eHus ¢ :
BELLECTBOM.
MeToas! onpeneneHis MK-3.1 YCTHBIN onpoc
3 3MeMeHTHOro cocTasa Mk-3 MK-3.2 KontponkHas pabora Ne2
' BeLLECTS MK-4 MK-4.1 3awmTa pecepatoB
MK-4.2
MeTozbi onpeaeneHus MK-3.1 YCTHbIN onpoc
4 XUMUYECKOTO COCTARA MK-3 MK-3.2 KoHTponbHas pabota Ne3
' BeLLECTS MK-4 MK-4.1 3awwuTa pecepartos
MK-4.2
MeToabl onpeneneHus k.3 HE?; 33 yaz:blzg)lp%i%
5. NPOCTPAHCTBEHHOTO I'IK:4 I'IK:4-1 tnTa peeep
CTPOEHUS MOeKy”n K-4.2
[MpomexyToyHasa aTTecTaums
. MepeyeHb BONpOCOB
dropma KOHTpOns — 3a4€T

20 TunoBble OLEHO4YHbIe cCpeAcTBAa U MeToAMYECKMe MaTepuanbl, onpegensiowume
npouenypbl OLleHUBaHUA

20.1 TeKywmMn KOHTPOJb yCneBaeMocTun

KoHTponb ycneBaemMocTu No ANCUUNIIMHE OCYLLECTBAETCS C NOMOLLBIO CreayHLMX OLEeHOYHbIX
cpeacTs:
KonmpornbHas paboma
Pegbepam
CemuHapckoe 3aHsimue

Mpennonaraetcs ucnonb3oBaHne 6annbHO-penTUHroson cuctemol (BPC).
MakcnmanbHble 6annbi:

— KoHTponbHaga pabota — 5 6annos;

— BbicTynneHne Ha ceMrMHapCKOM 3aHATUM, pelleHne 3agad — 3 6anna;

— MogroToBka pedepaTa — 10 Gannos.

— OwarHocTtnyeckasn paboTa B KOHLE cemecTpa — 5 6annoB npu BbINOAHeEHUN He meHee 70%
3a4aHnin ANarHOCTUYECKON paboThl.

MepeyeHb 3agaHNi ONs KOHTPOJbHbIX paboTt



KoHTponbHasa pab6oTta N21. Tembl «OcHOBHbIe NoHATUA npeameTa. Knaccudumkaums
CNEeKTPOCKONMUYEeCKUX MeToaoB» U «TeopeTuyeckme oCHOBbl 06pa3oBaHUA CMEKTPOB.
B3anmopencreue n3nyvyeHus ¢ BeleCTBOM»

Bpemsi BbinonHeHusa — 60 muH. Ogun KM cogepxuT gBa Bompoca M3 MEpPeYHs HMXKEe U OHYy
3agavy. HeobxoamMmo npenctaBuTb pa3BEPHYTHIN OTBET HA BONPOCHI, HAPUCOBaTb HEOOXOAUMBIE CXEMBI
nT.Aa.

TeopeTnyeckme Bonpochl

. Cnocobbl knaccudmkaunm CneKTPOCKONMYECKNX METOA0B aHanmaa.

. Nanyyenne. NCTOUHMKN n3nyveHns. QNeKTPOHHbIE MYLLKN 1 PEHTTEHOBCKNE TPYyOKM.

. QNEKTPOHHOE, HEUTPOHHOE 1 MOHHOE U3MyYeHue.

. OCHOBHblE MOHATUSA — CMEKTP; U3INyYeHNe; CNeKTPOCKonM4eckme n oudpakuMoHHbIe MeTobI.
. Cepuun cnekTpanbHbIX MMHMI B aTOMe Bogopoaa, opmyna Puabepra.

. QNEeKTPOMarHUTHbIV CNeKTp.

. PeHTtreHoBckas qonyopecueHumnda. PeHTreHOBCKOe XxapakTepuCTUYECKOE U3nyYeHmne.

. ®oToadhdekT. BHYTpeHHMI 1 BHeLWHMIA (hoTO3heKT.

O~NO O WN -

3apaum:

1. PewwuTte 3agadvy: OIKCNepUMEHTanNbHO YCTAHOBMEHO, YTO BTOpad ChekTparnbHasd nunHUS
BogopoaHon cepun bpakkeTa (nepexod Ha ypoBeHb 4) COOTBETCTBYET AMNWHE BOMHbI 2,63 MKM.
YctaHoBuTE NpUbNmKEHHOE 3Ha4YeHne R Ha OCHOBaHUM 3TUX OaHHbIX.

2. PewnTte 3agayvy: Ha uMHKOBYIO NnacTMHy NagaeT MOHOXPOMaTUYECKUI CBET C ASIMHOW BOSHbI
A =220 Hm. Onpegenvte MakCuManbHy CKOPOCTb (POTOINEKTPOHOB.

3. Pewnte 3apavy: Onpegenute onvHy BOMHbl Ae Bbpoinnsa A, xapakTepusytollylo BOTHOBbIE
CBOMCTBa 9MeKTpoHa, ecnn ero ckopocTb cocTtaenseT 10% m/c. CpenaiiTe Takon e NOACYET Ans
NPOTOHa.

4. PewmnTe 3agady: Kakas anuHa BonHbl B cepun banbmepa COOTBETCTBYET Nepexoy C YPOBHS C
N =4 Ha ypoBeHb C n = 27

Cl'lpaBO‘-leIIZ MaTtepuan ana peweHna 3agad

Macca npotoHa mp 1,67-10727 kr MocTtosHHas MNnaHka (npuBeaénHasn) h = h/21 =
1,055-10734 Ix-c

Macca anekTpoHa me = 9,11-107% kr CkopocTb cBeTa B Bakyyme ¢ = 299 792 458 m-c™’

MNocTtoaHHas Mnaxka h = 6,626-107** Ox-c | MocTosaAHHasa Puabepra R = 1,097-10" m™’

KoHTponbHasa paboTta Ne2. Tema «MeToabl onpegeneHust arieMeHTHOIro COCcTaBa BelecTB»
Bpewms BbinonHeHnsa — 1 yac 20 muH. OanH KM coaepxuT Tpm Bonpoca 13 NnepeydHst HUxXe.

TeopeTuyeckue BONpocChbl U 3agaHus:

1. Cnektpockonus obpaTHoro pe3epdopAoBCKOro paccesHus. MpuHUMN, nexawmm B OCHOBE
mMeToAa, NpMHUMnNuansHasa cxema yctaHoBku. [pumeHeHne meTtoaa.

2. Metogbl B0o3byxaeHus B P®PnA. PeHtreHoBckass Tpybka — cxema, NpUHUMN AOEUCTBUS.
Matepuanbl aHoga. TOpMO3HOE U XapaKTepUCTUYECKOe PEHTFEHOBCKOE M3NyYeHue.

3. OnektpoHHaa Oxe-cnektpockonus. [lMpuHuun mMetoga. Cxema ycTaHOBKWM. Bo3amoxHOCTM
mMeToaa.

4. MeToq hOTOSNEKTPOHHONM cnekTpockonun. MNpuHUun, nexawimn B ocHoBe meTtofa. BHewHui n
BHYyTpeHHUN hoToadhekT. OcHOBHOE ypaBHeHUe choToadhdekta. MeTtogsl POIC n YOIC.

5. Cchopmynupynte TpeboBaHus, NnpeabaBngemble Kk obpasuam B metoge Q0OC. KauecTBeHHbIN 1
KONu4ecTBeHHbI aHanu3. KakoBbl NPUHLUMNLI NONyYeHUs U NOCTPOeHua npodunen pacnpeneneHns
3MIEMEHTOB MO TOMLWMHE aHanmsnpyemoro obpasua?

6. Cchopmynupynte TpeboBaHusa K 0bpa3uam B METOAE PEHTIEHOBCKOMO (PrlyopeCLEHTHOMo
aHanusa. KakoBbl OCHOBHbIE aTanbl NpobonoaroToBkM? KonvyecTBEHHbIV aHanm3 (MeToabl BHELLHErO U
BHYTPEHHEro ctaHgapTa, MeTo pa3baBneHus).

7. Nepeuncnnte BO3MOXHbIE METOALI aTOMMU3aLMM NPoOblI B METOA4Ee aTOMHOro abcopOLMOHHOro
aHanusa. KakoBbl npenMyLLecTBa U HeQOCTaTKM KaX4oro n3 HUX?



8. CoopmynupynTte TpeboBaHus, npeabsBnsemble obpasuam, nccnegyembim metogom PO3IC.
Kakyto nHdopmaumio MOXHO Nofy4nTb, aHanua3npysi NonyYyeHHble AaHHbIM METOA0M CNEKTPbI?

KoHTponbHas pa6oTta Ne3. Tema «MeToabl onpegeneHusi XMMNYeCKOro coctaBa BelecTB»

Bpemsi BbinonHeHnnss — 50 muH. OguH KM cogepuT OoAMH M3 BOMPOCOB U3 NEPEYHs] HUXE.
Heobxoanmo npenctaBntb pasBEPHYTLIN OTBET HA BONPOC, HAapucoBaTb HEOOXOOUMbIE CXEMbI U T.A4.

TeopeTuyeckue Bonpochbl U 3agaHus:

1. WHdpakpacHaa konebatenbHas cnektpockonus. CywHoOCTb MeTtoga. Tunbl konebaHwn.
HopmanbHble konebaHua monekyn CO- n H;O.

2. NHdpakpacHasa konebaTenbHasa cnekrtpockonus. MNpuHumnuanbHas cxema MK cnektpometpa.
Ncnonb3yemble MCTOYHUKM U3NyYeHUs, AUCNeprupyoLme CUCTeMbl U 4ETEKTOPbI.

3. Oddekt Pamana. CywHOCTb MeToda CREeKTPOCKONMM KOMOWMHALMOHHOIO paccesiHus.
MpuHUUNManbHasa cxema cnekTpomMeTpa.

4. YO-cnektpockonus. CywHocTb MeToda. lNpuHuunuansHasa cxema cnekrpomeTpa. TpeboBaHus
K obpasuam.

OnucaHne TexHonornm nposeneHnda
KOHTpOJ'IbHaFI pa60Ta nposoaunTCA B NMCbMEHHOM BuUAe, OJMNTENIbHOCTb KOHTpOJ'IbHOIZ pa6OTbI
YKa3aHa B COOTBETCTBYHOLLEM pa3fene, nepeyvyeHb TeM O5na NOArotoBKM CTyaeHTaM n3BeCTeH 3apaHee.

TpeboBaHUS K BbINONMHEHNIO 3a4aHWIA (UNK LWKanbl U KPUTEPUM OLIEHMBAHUS)

MakcmmanbHbIi 6ann — 5.

bann «5» crtaBuTCcA npu BbINONHEeHUN Bcex 3agaHun KM, npegctaBneHun pasBEPHYTOro U
npaBuUIbHOrO OTBETa, COMPOBOXAAEMOro Heob6XOAMMbIMM UAMIOCTPAUUSMUA U CXeMaMu, OTBeTaMn Ha
Kaxabll pasgen Bonpoca, peLleHns 3agad.

Bbann «4» ctaButcsa npu BbinonHeHun oT 60 0o 80% paboTkl, UMETCHA OTAENbHbIE HETOYHOCTH,
He rpyobie ownbKu.

Bann «3» ctaButcsa npu BeinoriHeHMn oT 40 0o 59% paboTbl, UMEKTCA OTAENbHBIE HETOYHOCTH,
He rpybble owmnbku.

Bann «2» n HMXe He yunTbiBaeTcsl B 6annbHO-pPENTUHIOBOW CUCTEME.

Tembl pedepatoB
Oxe-cnekTpockonus;
Y®-cnektpockonusa. O6nactv npumeHeHus. ViccnegoBaHne opraHMYyeckux 1 HeopraHN4eckmx
COeNHEHUN;
WK-cnekTpockonus otpaxeHus. NK-mukpockonus;
CnekTpockonusi koMOMHaUMOHHOro paccesHus. Addekt PamaHa;
CnekTpockonuyeckme MeTobl NCCreaoBaHNs TOHKMX MIEHOK;
CnekTpockonmyeckne MeTobl onpeaeneHns reoMeTpum Moneky!s;
CnekTpocKonus anekTPOHHOIro NapaMarHMTHOro pe3oHaHca;
MéccbayapoBckasa CneKTpOCKOMus.

A

©ONOOAW

TpeboBaHua kK odbopmneHunto pedepaTta
PedepaT npencraesnseTcsd B aNeKTPOHHOM Buae B dhopmMaTte AoKymeHTa pdf, 3arpyXeHHoro B
COOTBETCTBYIOWMN pasgen Kypca «CnekTpockonuyeckme MeTodbl UCCNeAOBaHUA MaTepuanoB» Ha
noprane «ONeKTPOHHbIN YyHMBepcuTeT BIY».
lMocne TUTYNbHOrO nucTa [JOSMKHO MATM copepxaHue. CTpykTypa pedpeparta: BBeOeHue,
OCHOBHOW TEKCT C nogpasgenamu, 3aknodeHme, Cnncok nurepatypbl. CIMCOK UMTUPYEMbBIX MCTOYHUKOB
odopmnseTtcsa B cootBeTcTBUM ¢ TOCT, KONMNYECTBO MCTOYHMKOB — HE MeHee 15. O6bEM pedbepaTta — He
mMeHee 20 cTpaHuy,
B pecepaTe Heobx0aMMO OTpasnThb:
e (PU3NYECKUI NPUHLMN (MM NPUHLMMBI), NEXaLlnii B OCHOBE AAHHOIO MeToAa;
e MCTOpPUSA pas3BUTMS MeTOAa, COBPEMEHHOE COCTOSHME, NEepPCrneKkTUBblI pPas3BUTUA U
ynyuLleHuns;
e NpUHUMUNMAanbHbIE CXeMbl 0O0PYAOBaHUS;
e TpeboBaHuA Kk aHanuanpyembim obpasuam;



e MpPMMEHSIEMbIE aHanNn3aTopbl N AETEKTOPbI;
e YyBCTBUTENIbHOCTb METOAA, OrpaHNYeHNst NPUMEHUMOCTU METOAZ;
e 06nacT npuMeHeHus.

OnucaHue TeXHONOrMm NpoBeaeHns

MNpencrtaeneHne pedepata npoBoauTCA B QopmaTe BbICTYNSIeHWe Ona  ayauTopum C
MCNoNb3oBaHMEM  Mpe3eHTauMn (Takke 3arpyxaetca B  COOTBETCTBYWOLWMA  pasgen  Kypca
«CnekTpockonuyeckme MeToabl UCCrefoBaHUA MaTepuanoBy» Ha nopTane «3NeKTPOHHbIN yHUBepcuTeT
BIY»), koTopas AormkHa BKMoYaTb B OOmMblUE Mepe UMMCTPaTUBHBI Matepuan U MUHUMYM TekcTa
(NosiCHEHWs1, 3aronoBku, Kro4veBble MOMEHTbI). 1o wmtoram npoBoguTcst obcyxaeHue pedepara,
AOKNaayuKy 3agatoTcsa BONpoCkl NpenogaBaTenem u CTygeHTaMmum u3 ayautopum.

TpeboBaHUS K BbINOMHEHWNIO 3a4aHMIA (MNW LWKarbl 1 KPUTEPUM OLIEHMBAHUS)

OueHuBaHve NpoBOAMTCA MO CNeayloLwnM KpUTEpUaM:

1) lNMonHoTa npegcTaBneHns martepuana B pedepare, COOTBETCTBME OOBLEMY, CTPYKType,
HannymMe OCHOBHbIX pa3genoB — MakcumarnbeHo 3 6anna;

2) OdopmneHne TekcTa pedepaTa, npeseHTaumu, coortsetcTBue TpeboBaHusm n OCT —
MakcumanbHo — 2 6anna

3) KauecTBO BbICTyNNeHnst 1 NnpeacTaBneHus pedepata — MakcumansHo 3 6anna;

4) OTBETHLI HA BOMPOCHI — MakcumMarnbeHo 2 6anna.

Mo pesynbTataM TekKyllenh aTTecTauum No UToraMm M3yYeHust OUCLMMNIUHBI «3a4TEHO» MOXET
ObITb BbICTABIEHO aBTOMATOM B Criyyae, ecnun CTyaeHT Habpan no utoram pasnuyHbix Bnaos padot 30 n
Oonee Gannos.

20.2 MNMpomexyToyHasa aTrectaumsa

MpomexyToyHasa aTTecTaums No AUCUUNIMHE OCYLLIECTBNSETCS C MOMOLLbIO CleayLnX
OLIEHOYHbIX CPEACTB:

CobecedosaHue rio bunemam K 3a4emy

Knaccudukauum cnekTpockonnyeckmux METOL0B aHanmaa.

CnekTp, BMAbI CNEKTPOB.

ONEeKTPOMarHUTHbIN CNEKTP, OCHOBHbIE ANana3oHbl.

M3nyyeHne n ero oCHOBHbIE CBOWCTBA.

Baaumogencteue nanyveHms ¢ sewectsoM. CnekTpbl NOrMOLLEHNS, UCMYCKAHUSA U pacCesHUS.

CeowucTtBa nsnyveHus — audppakumnsa n nitepdepeHumnsa. OCobeHHOCTU U3NyYeHNa YePHOro Tena.

NCTOYHMKM n3nyyYeHnsi. DNEKTPOHHbIE NYLLUKM U PEHTIEHOBCKME TPYOKM.

OcCHOBHbI€E y3bl CNEKTPOCKOMNYECKMUX NPpNBOPOB.

CTtunockonbl, CTUNOMETPbI, cnekTporpadbl, CNEKTPOMETPbI.

0. 3akoH byrepa-JlambepTa-bepa n ero npMMeHNMocCTb.

11. ®oTo3hheKT 1 ero pasHOBUOHOCTMW.

12. MeToabl onpeneneHunst aIEMEHTHOrO CocTaBa BELLLECTB.

13. PeHTreHoBCKast pOTOINEKTPOHHASA CNEKTPOCKONUSA, OCHOBbI METOAA U €r0 BO3MOXHOCTM.

14. PeHTreHoBckas dniyopecueHums. PEHTreHOBCKOe XapakTepucTuyeckoe narnyyvyeHme.

15. NoHHble meToabl. PaccesiHne MeaneHHbIX U ObICTPbIX MOHOB.

16. PesepcopaoBckoe obpaTHoe paccesHue. MpuHUmMnbl 1 aHanUTUYeckne BO3MOXHOCTU MeToaa.

17. ATOMHBI 3MUCCUOHHLIN aHanus. TeopeTU4eckne OCHOBbI MeTO4a U ero BO3MOXHOCTW.

18. ATOMHbIN abcopOLMOHHBIM aHann3. TeopeTnyeckmne OCHOBbI METOAA Y BO3MOXHOCTMW.

19. NMnameHHas hoTOMETPUSA, CYLLHOCTb METOAA MU €r0 BO3MOXXHOCTH.

20. Y®-cnektpockonus. Obnactv npumMeHeHus.

21. JllomMuHecUeHTHbIN aHanu3. Bo3amoxHocTn metoaa. [JocToOMHCTBA U HEAOCTaTKN, OCHOBHOE
NnpUMeHeHMe.

22. MHppakpacHaa konebaTenbHas CNEKTPOCKOMMS — CYWHOCTb MeToda, annapaTypHoe
0hopMMneHNE N BO3MOXKHOCTMU.

23. MukpoBonHoBas BpallaTenbHasi CeKTPOCKOMNMS.

24. Cnektpockonusa AMP. TeopeTudeckme ocHoBbl MeToga. O6opyaoBaHume.

BOO~NOORWNE



25. Cnektpockonus OINP. TeopeTtuyeckme ocHoBbl MeToga. O6opyaoBaHne. Bo3aMOXXHOCTM ero
NPUMEHEHMS.
26. NasoBasi anekTpoHorpadwms. MNpuHumn metoga. OnpeneneHme reomeTpun Monekysn.

Kaxabin KMM cogepxuT 2 Bonpoca M3 pasHbiX pa3genos nporpaMmmbl 1 1 3agady.

OnucaHune TexHonormm nposeneHnda

Ha nogrotoBky nMcbMeHHOro oteeTa Ha Bonpockl KUM (Ha nuctax otBeToB) gaétcsa 60 MUHYT,
nocne 3Toro npoBoauTcs yctHasa 6ecena.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWIA, LWKanbl U KPUTEPUM OLIEHNBAHMS

[nsa oueHmBaHWA pe3ynbTaTtoB 00y4eHUs Ha 3a4eTe UCNONb3YTCA CneayrLlne nokasartenu:

— BNageHne NOHATUNHBbIM annapaToM CMEKTPOCKOMMYECKUX METOL0B UCCNeLOBaHNA MaTepmarnosB
(TeopeTnYeCcKMMN OCHOBaMWN OUCLUUNINHDI);

— 3HaHWEe OCHOBHbIX [pPYyMnbl COBPEMEHHbIX CMEeKTPOCKONMUYECKUX METOA0B WCCNeaoBaHUSA
MaTtepuanoB U MX BO3MOXHOCTEW AN aHanmM3a cocTaBa U CTPYKTypbl MaTepuanoB (B TOM 4ucrie
HaHoOMaTepu1aroB)

— YMEeHWe NpUMEeHATb TeopeTudeckme 3HaHuMs ONna Bblbopa CNeKTPOCKONMUYEeCKoro MeTtoaa
NccneaoBaHust C LIENbIO PELLEHNST KOHKPETHOW 3aaauu;

— 3HaHne 0CoBEeHHOCTEN MHTeprpeTauun pesyrnbTaToB CMEKTPOCKONMUYECKMX METOAOB aHanvsa
cocTaBa MaTepuaros;

— CMOCOBGHOCTb  MNNIOCTPUPOBaTb OTBET Npumepamu, akTtamu, AaHHbIMUA  HayuYHbIX
ncenegoBaHUn.

,D,J'IFI oueHnBaHNA pe3ynbTaToB 06y‘-IeHI/IFI Ha 3a4eTe UCNOJIb3yeTCA «3a4TeHO», «HE 3a4TEHO».
CooTHoLEeHNe nokasaTenen, Kputepues U LKarsbl OLUEeHNBaHUA pe3ynbTaTtoB 06yqu|/|;|.

YpoBeHb
Kputepun oueHnBaHns KOMneTeHLMn copmumpoBaH LWkana oueHok
HOCTU
KOMMNEeTEeHUNn
Obyyarowutics enadeem MOHAMUUHBIM anrnapamom, ba3sosnbili 3aumeHo
meopemuyeckUMU OCHO8aMu OUCUUMIUHBI, MOHUMaem CyuHOCMb YpPOBEHb
OCHOBHbIX  CMEKMPOCKOMUYECKUX Memodo8 U UX B803MOXHOCMU,
enadeem ymeHueM 8blbupamb KOHKDPEMHbIe CrEeKMpPOCKONUYecKue
MemoOs! uccriedogaHuss Mamepuasnog Orsi peleHuUsi rnocmaesneHHou
3alayu; criocobeH unncmpuposams omeem npumepamu, hakmamu,
Moxem dornyckamb 0mOesibHble He3HavyumersibHble OWUubKu npu
omeeme.
Obyyvarowutica OeMOHcmpupyem oOmpbi8OYHbIE, ¢hpacMeHmapHbIe - He 3aumeHo
3HaHus, doryckaem 2pybbie owubKu.

20.3 PoHA OLEeHOYHbIX cpeacTB cthOpMUPOBAHHOCTU KOMMNETEHLUN CTYAEHTOB, PEKOMEHAYyeMbIN
OnA NpoBeAeHNA AMarHoCTU4YeCcKux pador

MK-3 CnocobeH npoBoautb 06paboTKy M aHanua pesynbTaToB WCCeAOBaHUSA, MOSyYeHHbIX
OCHOBHbIMW METO4aMW aHanu3a BeELLeCTB, 3NIEMEHTHOro M ¢a3oBOro coctaBa, CTPYKTypbl MU CBOWCTB
MaTepuanos (BKnoYas HaHoMaTepuarnbl)

MK-3.1 Obnagaet 3HaHUAMW BO3MOXHOCTEM OCHOBHbIX METOJOB aHanuMsa BeLlecTB,
3N1eMeHTHOro 1 pasoBoro coctaBa, CTPYKTypbl 1 CBOMCTB MaTepumarnos (B TOM YMcre HaHoMaTepuaros)

3Hamb.: OCHOBHbIE TrpPynMbl COBPEMEHHbLIX CMEeKTPOCKONUYECKMX METOOO0B WCCrenoBaHus
MaTepuanioB U WX BO3MOXHOCTM [N aHanmM3a cocTaBa W CTPYKTYpbl MaTepuanoB (B TOM u4uchne
HaHoMaTepuarnos);

ymMemb. BblIOMpaTb CMNEKTPOCKONMYEeCcKkne MeToabl WCCNEeAOBaHWs AONS PeLleHUs KOHKPETHOM
MaTtepuanoBeavyecKkon 3agayu;

erlademp. HaBblIkaM OLIEHKM BO3MOXHOCTU UCMOMb30BAHUSA KOHKPETHOrO CMEKTPOCKOMUYECKOrO
MeTo4a UccrneaoBaHuUs Ans peLleHns NoCTaBeHHOW 3a4aunm



MK-3.2 O6bpabaTbiBaeT U aHanu3anpyeT pesynbTaTbl TUMOBbIX METOAOB UCCMEAOBaHUS COCTaBa,
CTPYKTYpbl 1 CBOINCTB MaTepuarnos (B TOM Y1Clle HAHOMaTepunanos)

3Hamb: OCODEHHOCTW WHTepnpeTaumMnm pesynbTaToB CMNEKTPOCKOMUYECKMX METOAOB aHanusa
cocTaBa maTepuanoB

ymemsb: obpabaTtbiBaTb pe3ynbTaTbl TUMOBbLIX CMNEKTPOCKOMMYECKUX METOAOB MCCrefoBaHUst
cocTaBa maTepuarnos

gnadems.; HaBblkaMn UHTEpPNpeTaunn pesynbTaToB CNEKTPOCKONNYECKOro UccnegoBaHus

MNK-4 CnocobeH npoBOAMTbL aHanNu3 Cbipbsi M KOMMOHEHTOB, aTTecTauuto NPOU3BOAUMbIX
mMaTepuarnoB no CTPYKType U CBOMCTBaM

MK-4.1 BoinonHseT cTaHgapTHble TeXHOMornyeckue onepauuum Ans Xapakrepusauuu Cbipbs,
NPOMEXYTOYHON N KOHEYHOWN NPOAYKUMM NPON3BOACTBA MaTepuarnoB

3Hamb: OCHOBHbIE OMNepauun, BbINOSHAEMbIE NMPU XapakTepusauun Cbipbsl, NPOMEXYTOYHOW WU
KOHEYHOW NPOoAYyKLMN NPON3BOACTBA MaTepUasnoB CNEKTPOCKONMYECKUMN METOAAMMN UCCIE40BaHNS

ymemb: BblOMpaTb HeobGXxoauMMble MeToAbl AN XapaKTepusauunm Cbipbsi, NPOMEXYTOYHOM U
KOHEYHOW NpoAyKLMN Npon3BoacTBa MaTepuasnos

enademp. 6as3oBbIMM HaBblKaMu MOArOTOBKM 0OpasuoB M paboTbl CO CMEKTPOCKOMUYECKUM
obopyaoBaHnem

MK-4.2 CocTaBnsieT NpoTOKOMblI aTTecTauMm maTepuanoB U OTYETLI O BbIMOSIHEHHOW paboTe B
COOTBETCTBUM C 3aaHHON hopMOK

3Hamb:  npegbsiBNsemble  TpeboBaHMs K nNpoTokonaM  atTecTauMm  MaTepuanos
CMEeKTPOCKONNYECKUMM MeTo4aMM

yMemb: COCTaBNATb MPOTOKOMbI aTTecTaumm U OTYETLI O NPOBEAEHHBIX UCCNeA0BaHUAX cocTaBa
CbIpbsl U KOMMNOHEHTOB

eflademb: HaBblKaMW COCTaBfEHWS MPOTOKOSIOB aTTectauuMmM MartepuanoB U OTYETOB O
BbIMOJSIHEHHOM paboTe

MNMepe4yeHb 3agaHnUK AnNa oueHkn cchopmmpoBaHHoCcTU KomneTeHuum MK-3:

1) 3aKkpbIThlie 3aJaHug (TECTOBbLIE, CPEeAHUN YPOBEHbL CIOXHOCTU):

1. MeToq peHTreHOBCKOro (hflyopecLEeHTHOro aHanu3a OTHOCUTCS K MeToAaM OnpeaeneHuns:
a) AneMeHTHOro cocTtaBa

6) Xnmnyeckoro coctaBsa

B) CTpyKTYpbI

r) CTpoeHusa monekyn

2) JTIOMWHECLIEHTHbIN aHanM3 OTHOCUTCS K rpynne MeTo40B:
a) OMUCCUOHHLIE

6) A6copbunOHHbIE

B) MeToabl paccesHus

r) PedpakumoHHbie

3) Kakom 13 nepeuqncrneHHbiXx HWKe MeToAoB no3BonsdeT 6e3 MCnonb3oBaHUs 0COObIX
TEXHUYECKNX CPeacTB MAeHTMdUUMPOBaTb [Ba pacrofiokeHHbIX psgom B [lepuognyeckon cucteme
XUMMUYECKUX drIEMEHTA?

a) cnekTpockonusa obpaTtHoro Pe3epdopaoBCKOro paccesaHns

6) peHTreHodnyopecuUeHTbIN aHanns

B) pEHTreHoBcKas (pOTOINEeKTPOHHAsA CMEeKTPOCKONuUA

r) Macc-cnekTpomeTpus

4) UHdbopmauunio 0 xmmmudeckom (¢asoBom) cocTtaBe obpasua Mo3BonseT MNofnyyYnTb OauMH U3
cnegywLmnx MeToaoB:

a) peHTreHoBcKas (POTO3NEKTPOHHAsA CNEKTPOCKONMUS

6) peHTreHodnyopecUeHTbINn aHanms

B) KonebaTtenbHasa nHcpakpacHas CNeKTPoCcKonusa

r) Oxe-anekTpoHHAas CNEKTPOCKONMUS



5) Kakue WCTOYHWMKM BO3OYXKOEHUA MOryT OblTb MCNOMb30BaHbl B METOAE PEHTTEHOBCKOW
dnyopecueHunn?

a) UHdpakKkpacHoe nanyveHme

6) 9NEKTPOHHbBIN Ny4OK

B) MUKPOBOJTHOBOE U3ITy4YeHne

r) peHTreHoOBCKOe U3ny4eHue

6) [OnuHHoBonHoBas 4yacte WK-cnektpa, BaxHaa Ana uaeHTUdMKaUMM  OpraHUyYeckux
coeVHEHU, Ha3bIBAETCH:

a) «obnacTbio OTNEYaTKOB NasnbLeBy;

6) «perMoHoM BeLEeCTBEHHbIX [OKA3aTENbCTBY;

B) «paioHOM HaubonbLlero 6naronpuATCTBOBaHNS SHEPreTUYECKOMY NOTMOLLIEHMION

7) Cnektpockonus 3P moxeT 6bITb NCMONb3oBaHa:

a) ANA CTPYKTYPHbIX U KNHETUYECKUX nccrneaoBaHun

6) Ana onpegeneHnsa KpuctannorpadU4ecknx XxapakTepucTnk CUCTeMbl
B) ANS BbIABNEHUS B nccnegyemom obpasue nonsipHbIX rpynnmMpoBoK
r) Ans nepesofa YacTuL, B peakLMOHHOCNOCOBHOe COCTOsHME.

8) KonebaTenbHble cnekTpbl NO3BONSOT GbICTPO M HAOEXHO:

a) onpeaenuTb HanMune B MoJieKyne UCCrneayemMoro BellecTBa napaMmarHUTHOro LieHTpa

6) ycTaHOBUTb NPUCYTCTBME B UCCIEAYEMOM BELLECTBE TSKENOro atoma

B) YyCTAaHOBUTb NPUCYTCTBUE BOAOPOAcCOAEepXaWMX (PYHKUMOHaANbHbLIX FPYNNn, KpaTHbIX
CBAi3el, apoOMaTUYECKMX 1 FeTEPOAPOMATUYECKUX CTPYKTYP

r) onpeaennTb CTPYKTYPY MOMEKybl.

9) CneKTpbl 44€PHOr0 MarHUTHOrO Pe3oHaHca NO3BOSIAIOT:

a) onpenenqTb B UCCrieayeMOM BELLECTBE NOSOXEHMEe NONSAPHbIX rPYNNMPOBOK

6) 0bHapYyXMTb N OXapaKTepu3oBaThb MonoxeHue B monekyne atomos O, C2 Cu®

B) OGHapyXuTb M OXapaKTepu3oBaTb NOJIOXXEeHMe B MoOrieKyrne Bogopopa, yrnepoga C'3,
¢Topa, poccopa u apyrux MmarHUTHbIX Saep

r) NONyYnTb KapTUHY pacnpeneneHns CNMHOBOW NIOTHOCTU HECMIAPEHHbIX 3NTEKTPOHOB.

10) BaneHTHble konebaHus B MK cnektpax — aTo konebaHug, 3aknovaroLmecs:

a) B UaMeHeHUU (NONoXUTEeNIbHOM U oTpuuaTernbHOM) ANUHbLI CBA3U MeXAy aToMaMu U
He conpoBoOXAaloleecs OTKIIOHEHUAMU OT MeXbAAEPHON OCH

0) B UI3BMEHEHUN BaNEHTHOro yrra Mexay CBA3siMU NPy COXPaHEHUU UX OSTUHbI

B) B UBMEHEHMM NPOCTPAHCTBEHHOIO NOOXEHUST MOSEKY bl Kak Liesoro.

11) Kakne cnekTparnbHble JIMHUN Ha3blBaloT PE30HAHCHLIMU?

a) NUHWUK, ANst KOTOPbIX Hanbonee BbipaXXeHO CamMomnornoLleHne

6) NnuHUK, oTBeYalLwme nepexoay ANEKTPOHOB C BO30YXAEHHbIX YPOBHEN HA OCHOBHOM
B) NUHUK, Nogaarowmnecs Bu3yanbHOMY HabnogeHNo

) CUHIMETHbIE NTUHUK

A) oyéneTHble 1 TPUNMETHbIE TUHUK

12) KBaHT Kakoro u3 MepeyvuCrneHHbIX HWKE TUMNOB 3MNEKTPOMArHUTHbLIX W3NYyYEeHUA umeeT
HaUMEHbLLYH SHEPIUIO

a) BMOMMOro

6) peHTreHOBCKOro

B) ynbTpacdnoneToBoro

r) uHcbpakpacHoro

13) OMMCCUOHHBIN CNEKTP aTOMOB KaKoro afieMeHTa cogepXuT 6onbLiee YMCno NMHUIA:
a) uesus

6) 6epunnus

B) antoMuHUA

r) kobanbTa



2) OTKpPbITble 3afaHus (pacyYE€THbIE 3a4a4M, NOBbILLEHHbLIN YPOBEHb CNOXHOCTH):

1) Ha pucyHke npuBeOéH pPEHTreHOBCKUN  (POTOINEKTPOHHBIA  CMEKTP  MOBEPXHOCTU
MOHOKPUCTanIM4eckoro KpeMHus, nogseprierocs TepMmMYeckoMy OKUCIEHUIO B aTMocdepe Kucrnopoaa.

Si-2p

MHTEHCHUBHOCTb

108 364 160 96
DHEPI'MA CBA3H, 5B
Kak HasblBaeTcs sIBIiEHME CMELLEHMST MMKa OAHHOMO XMMMWUYECKOro afieMeHTa npu obpasoBaHum
XMMUNYECKON CBA3N?
OTBeT: XMMUYecKun casur

2) Ha pucyHke npuefeHbl ABa crnektpa. OnpegenuTe, KakMMy CneKTPOCKONMYECKUMI MeTodamm
nony4eHbl ykasaHHble crnekTpbl. CnekTp a) 1 cnekTp 6)

Transmission

nsity

Inte

| | | I | | |
4000 3000 2000 1500 1000 500 cm!

OtBeThbl: a) MK-cnekTpockonus, nHdpakpacHas CnekTpockonusl, MHdpakpacHasa konebaTtenbHasa
cnekTpockonusi, 6) cnekTpockonnst KOMOMHALMOHHOIO paccesiHus, paMaHOBCKasi CMEKTPOCKOMNMS

3) Onpegenute onvHy BonHbl ae bponnsa A, xapakTepusyoLlyto BOSTHOBbIE CBOMCTBA 3NEKTPOHA
(macca 9,1-107% kr? h = 6,626-107>* [Ix-c), ecnu ero ckopocTb coctaenseT 10° m/c. OTBeT Bbipasute B
HaHomeTpax, 6e3 yka3aHus eAMHUL, NU3MEPEHUS, OKPYINUTE A0 COTbIX.

OtBeT: 0,72

4) Onpegennte AnuHy BOMHbI Ae bponns A, xapakTepuaytoLLyto BOSMIHOBbIE CBOMCTBA NPOTOHA
(macca 1,67-1072" kr, h = 6,626-10->* [Ix-c), ecnu ero ckopoctb cocTaenseT 10° m/c. OTBeT BbipasuTe B
nukomeTpax, 6e3 ykazaHus eauHNL U3MEPEHUS, OKPYTIUTe A0 ThICAYHbIX.

OTBeT: 0,396

5) Ha pucyHke npuBeaéH cnekTp MeTannmyeckoro cnnasa
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Kakum CnekTpocKonmMyecknm MeTogoM NnosnyveH AaHHbIA CNekTp?
OTBeT: pPEHTreHOBCKUA  OryopecLEeHTHbIN  aHanua;, peHTreHodyopecLeHTHbIN  aHanus,
peHTreHoMNyopeCcUeHTHbIN, PEHTTEHOMTIOOPECLEHTHBIN

3) NPaKTMKO-OPUEHTUPOBAHHbLIE 3a4a4un

1) KakoBbl MpMHUMMbLI MOMYyYEeHNA U MOCTPOEHUA npodunen pacnpeneneHns dreMeHToB Mo
TONWUHe aHanuaupyemoro obpasua?

2) [Tlepeuncnute OCHOBHblE OrpaHW4YeHUst MNPUMEHEHMsT MeToda aTOMHO—3MMCCUOHHON
doTomMeTpUn NIameHmn

Mepe4yeHb 3apaHnMM AN oueHKN cchopMmmpoBaHHOCTU KomneTeHuuu MK-4:

1) 3aKkpblITble 3agaHUg (TECTOBbIE, CpeaHUN YPOBEHb CITIOXHOCTU):

1) Kako M3 nepeyvncrneHHbIX HWxe MeTOOOB Hemnb3s WUCnonb3oBaTb Afsi aHanu3a npoobl,
HaxOAsILLENCS B XXMOKOM COCTOSIHUM:

a) konebaTenbHasa nHppakpacHast CNeKTPOCKONMUs

0) peHTreHoBCKasa hOTOINEKTPOHHAA CNeKTpocKkonus

B) NNIOMUHECLEHTHbIN aHanu3

r) aTomHasa abcopbumoHHasa cnekTpocKonus

2) Kakon w3 nepedvucrneHHbix MeTodoB TpebyeT rnybokoro Bakyyma W npegBapuTenbHOM
TLWaTenbHON NOAroTOBKN NOBEPXHOCTN obpasua

a) aTOMHbIN SMUCCUOHHBI aHanun3

6) OX3-3NeKTPOHHaA cneKTpocKonus

B) CNEKTPOCKONUSE KOMBUHALMOHHOIO paccesHus

r) atomHasa abcopOLMOHHasa CNeKTPOCKoNus

3) Onsa Toro yTobbl MONEKyna nornowana aHepruto MIK-uanyveHunsi, oHa fomkHa uMeTb:
a) OTNINYHBIV OT HYNS 3MEKTPOHHbIN CMWH

0) OTNINYHBLINA OT HYNA AUNOSIbHBLIA MOMEHT

B) OTNMYHbIA OT HYNS A4EPHbIA CMWH



F) CyLLI,eCTBeHHbII7I 3anac nosiHomn BHyTpeHHeIZ SHEpPIrnn.

4) Metopg cnektpockonuu 3INP npumeHnM Tonbko:
a) K napamMarHMTHbIM obpasuam

0) K beppomarHeTnkam 1 guamarHeTmkam

B) K NpaBWUibHO OpPraHM30BaHHbIM MOHOKpUCTannam
r) kK 6eckoHe4HO pa3baBneHHbIM pacTBOpamM

5) Kako w13 nepeynMcneHHbIX HWkKe MeTogoB artommsauum obpasua ucnonb3lyercs B
aTOMHO-abCcopOLNMOHHOM CNEKTPOCKOMUN:

a) BBegeHue B nnams

0) BBEAeHMe B Ayry NOCTOSIHHOIO TokKa

r) BBE4eHWe B Ayry NepeMeHHOoro Toka

A) C NOMOLLbIO MCKPOBOro paspsiga

€) HV OQVH U3 NepeydnCrieHHbIX

6) Kakue oanemeHTbl Henb3d onpedenuTb MEeTOLOM PEHTITEHOBCKOW  (POTOINEKTPOHHOM
CMNEKTPOCKOMMUEN:

a)H

6) He

B) Li

r) Be

7) Oxe-cnekTp — 3TO 3aBUCUMOCTb MHTEHCMBHOCTM TOKa 3NIEKTPOHOB OT:
a) KNHEeTUYECKOW 3Heprumn (poToNeKTPOHOB

6) aHeprum cesA3n

B) SHEprum nponyckaHnsi aHanuaaropa

) aTOMHOro Homepa.

2) NPaKTMKO-OPUEHTUPOBAHHbLIE 3a4a4n

1) B nabopatoputo pfoctaBneH obpasel MuHepana, B KOTOPOM HeOOGXOAMMO OUEHUTb
cogepxaHue nuTtusa, pyounana n uesus. MNpeanoxute Hanbonee pauMoHanbHbIN CNEKTPOCKOMUYECKUIA
MeToA UCCneaoBaHUs, UCMOMb3YIOLWNIA U3NTyYeHNe BUAMMOM YacTu 3NEeKTPOMarHMTHOro crnekrpa

2) Chopmynmpynte TpeboBaHus, nNpeabsasnsemMble K obpasuam ang onpeneneHnss aNemMeHTHOro
coctasa meTogom Oxe-3reKTpOHHOW CNeKTPOCKoNUn

3) Cdopmynupyinte TpeboBaHus, npeabsiBngemMble K obpasuam B MeToAe PEeHTreHOBCKOro
dnyopecLeHTHOro aHanmaa

4) Mepeuncnute OCHOBHbIE 3Tanbl NPOBONOArOTOBKM

5) B uyém 3aknovaetcs CylWHOCTb MeTOAOB BHEWHEero u BHYTpPeHHero ctaHgapta npu
nposegeHnn Konm4yeCcTBeEHHOro aHarnmsaa

6) Cdopmynupynte TpeboBaHud, npeabssnsemMmble obpasuam, wuccrnegyembiM METOAOM
pPEeHTreHOBCKOW (POTOINMEKTPOHHON CNEKTPOCKONUN

7) MNpeanoxute cnekTpockonuyeckuin metod (MeTodbl) KOHTPOMS XMMUYECKOrOo coCTaBa Cblpbs
ANs NPOV3BOACTBA CTeKNa

8) MNpennoxuTe CnekTpocKoNUYeckMn metoa (MeToAbl) onpeaerneHns 3arpa3HeHun B chipbe AN
NpPOn3BOACTBA OKCUAHO-LIMPKOHNEBOW KEPaMUKN

9) Ha npousBoacTtBe HeoOXOOAMM MHOrOKpaTHbIN NEPUOAMYECKUA KOHTPONb MOCTynawwen B
TEXHOMOMMYECKNA LMKN BOAblI Ha coAepkaHune MOHOB cBUHUA. lNMpeanoxute Hanbonee paumoHarbHbIN
CMEeKTPOCKONMYECKUN MeToa nccnegoBaHng



10) lNepen TexHOMOrom CTOMT 3adadva KOHTPOMS COAEPKAHUA NErnpyrolmx 3NemMeHToB —
BaHagus, monubaeHa u Bonbcpama — B obpasuax BbinnaBndemon ctanu. lNpeanoxute Haubonee
paumoHanbHbIA CNEKTPOCKOMMYECKUN MeTo[,

Kputepun u wkanbl oueHnBaHma 3agaHum ®OC:

[nsa oueHMBaHWA BbINONHEHWS 3a4aHM ncnonb3dyeTca bannbHas wkana:

1) 3akpbIThble 3a0aHUS (TECTOBbLIE, CPEAHNN YPOBEHb CNOXHOCTH):

¢ 1 6ann — ykasaH BEpHbIN OTBET;

¢ 0 6annoB — ykasaH HEBEpPHbLIN OTBET (MOMHOCTBIO UM YaCTUYHO HEBEPHBDIN).

2) OTKPbITble 3aaHUsA (TECTOBbIE, NOBbILLEHHbIW YPOBEHb CITOXXHOCTU):

e 2 6anna — ykasaH BEPHbIA OTBET;

¢ 0 6annoB — yka3aH HeBEpPHbIV OTBET (NOMHOCTBLIO UM YAaCTUYHO HEBEPHbIN).

3) OTKpbITbIE 3a0aHUs (NPAKTUKO-OPUEHTMPOBAHHbIE 3a4aHUS, CPeaHUI YPOBEHb CITOXKHOCTU):

e5 6GannoB — 3agaHMe BbINOMIHEHO BEPHO (MoOnydYeH npaBWUibHLIM OTBET, OBGOCHOBaH
(aprymeHTMpoBaH) xo4 BbINOMHEHWS (NpyY HEOBXOAMMOCTH));
e2 Oanna — BbINOMHEHWE 3adaHus COAEPXKUT He3HauuTenbHble OWWOKM, HO npuBeaeH

NpaBUIbHbIN X0 PacCy>XOEHWW, UNKN NOoSlyYeH BEpHbIN OTBET, HO OTCyTCTBYeT 06OCHOBaHME xoda ero
BbINOSIHEHUST (ECNN OHO ObINO HEOOBXOAMMBIM), UNN 3aJaHNe BbINOHEHO HE MOMHOCTLIO, HO MOSyYeHbl
NMPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaXatLwme NPaBuUITbHOCTb XOA4a BbIMOMHEHUSA 3afaHus,
unu, B criydae ecnv 3agaHve COCTOUT M3 HEeCKOMNbKMX MoA3afaHui, BepHO BbiNonHeHO 50% Takux
noas3agaHum;

¢ 0 6annoB — 3agaHne He BbINOMHEHO MIX BbINOMHEHO HEBEPHO (NOMNyYeH HENPaBWIbHbIA OTBET,
X0[, BbIMOJTHEHNSA OLLUMOOYEH UITM COOEPXKUT rpyOble OLNGKN).

3apaHua pasgena 20.3 peKOMeHAYHTCA K UCNOMb3OBaHMIO NpuU  NpoBeAeHUuU
ANarHoCTMYecKux paboT C uenbk OLEeHKM OCTaTOYHbIX pe3yNnbTaTOB OCBOEHUSI OaHHOW
OUCUUNNUHbI (3HAHWW, YMEHUN, HaBbIKOB).



