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1. HACIIOPT ®OHJA OHEHOYHbIX CPEJACTB

1.1. ObsacTb NpUMEeHEHU s

®ona ouneHouHsix cpeAacts (POC) — HeoTheMiieMas dYacTh paboueit
MporpaMMbl JUCHUIUIUHBL (MOAyJsi) PeHTreHOBCKME M PE30HAHCHBIE METOJIbI
UCCJENOBaHUS TBEPAOTO Tella W TMpeJHa3HayeH g KOHTPOJA U  OIEHKHU
00pa3oBaTebHBIX JOCTWKEHUN CTYACHTOB, OCBOMBIIHUX MPOTPAMMy IUCHHUTLIAHBI
(Momyms).

1.2. Hesun n 3ax0a4n GOHIA OLIEHOYHBIX CPEICTB

Henp ®OC — ycTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU OOYyYaroIIErocs
tpeboBanusam PI'OC BO marucrpatypa mno HampaiieHuto noarotoBku 44.04.01
[legarormueckoe  oOpa3oBaHWe, YTBEPXKJACHHBIM  MpHKa3oM  MUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit ®eneparuun ot 22.02.2018 1. Ne 126 (c
U3MEHEHUSIMU U JIOTIOJIHEHUSAMH).

1.3. Ilepeyenr kommeTeHHHil, (GopMHUpyeMBbIX B MpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI POrPaMMBbI

[Ipouiecc ocBoeHUsT AMCIMIUIMHBI HAMpaBlieH Ha (OPMHUPOBAHUE CIIEIYIOUIUX
KOMIIETEHIIMI U NHIUKATOPOB UX JOCTHKECHUS:

Kox nmo I'0OC BO | NHaukaTop 10CTHKEHUA

YHuBepcaabHbIE

VK-1.1. Aranmu3upyeT npoOIeMHYIO CUTYaIHIO
KaK CHCTEMY, BBISIBIISIS €€ COCTABIISIIOIINE U
CBSI3M MEXKy HUMU.

YK-1.2. Onpenensier mpo0OeIbl B uHGOpMAaIuH,
HEOOXOMMOM ISl PEIICHHsI IPOOIEeMHON
CUTYaIluH, ¥ IPOEKTUPYET MPOLECCHI [0 UX
yCTpaHEHHUIO.

VYK-1.3. Kputnuecku olieHuBaeT HaAEKHOCTh
HUCTOYHUKOB UH(pOpMAIUH, paboTaer ¢
MPOTUBOPEUNBOM HH(DOPMALIMEN U3 Pa3HBIX
HUCTOYHUKOB.

VYK-1.4. PazpabaTsiBaeT u COAEPKATEIBLHO
apryMEHTHUPYET CTPATETHIO PEIICHHS
npoOJIEMHOI CUTyallud Ha OCHOBE CUCTEMHOT'O
U MEXJIMCIUIUIMHAPHOTO TOIX0I0B.

YK-1.5. Ctpout cueHapuu peannus3anuu
CTpaTeruu, Onpeessisi BO3MOKHbBIE PUCKU U
npeJyiaras MyTd UX yCTpaHEHUsI.

1.4. Jransl (popMHUpPOBaAHUS KOMIIETEHHHWI H CpeICTBAa OLEHUBAHMS
YPOBHA UX c(pOPMHUPOBAHHOCTH

KoHTpo/bHO-01IeHOYHbIE
cpeacTsa / cnocod OleHMBAHUS
Tema 1. DU3MKa pEHTT€HOBCKOTO YK-1 PaboTa Ha ceMUHAPCKUX U

Jransl popmupoBanusa komnereHuni | Komnerenuun




W3JTy4YCHHUS.

MMPAKTUYCCKUX  3aHATUAX,
KOHTpOJIbHAst paboTa

Tema 2. KnHemaTmdeckas TeOpHs
paccessHus JIydeu B KpUcTajax

VK-1 PabGora Ha cemuHapckux u
HpaKTI/I‘-IeCKI/IX 3aHATUAX,
KOHTpOJIbHAsI paboTa

Tema 3. MeTOoanl
nudpakIuu peHTI€HOBCKUX JTydei

VK-1 PabGora Ha cemuHapcKux u
MMPAKTUYCCKUX  3aHATUAX,
KOHTpOJIbHAsI paboTa

HaOIIONeHUS

Tema 4. CTpyKTypHBIH aHAIN3 C
OIIEHKOM MHTEHCUBHOCTU

VK-1 PabGora Ha cemuHapcKux u
MMPAKTUYCCKUX  3aAHATUAX,
KOHTpOJIbHAsI paboTa

VK-1 PabGora Ha cemuHapcKux u
Tema S. PentreHotexnuka MPAKTUYECKUX  3aHATUAX,
KOHTpOJIbHAsI paboTa
[IpomexxyTouHas aTTecTanus 3a4eT
VK-1 PabGora Ha cemuHapcKux u

Tema 6. Metox AMP

MPAKTUYCCKUX  3aHATHUAX,
KOHTpOJIbHAsI paboTa

Tema 7. Metog OI1P

VK-1 PabGoTa Ha ceMHHapCKHUX U
MPAKTUICCKUX 3aHATHUSAX,
KOHTpOJIbHAsI paboTa

Tema 8. Metog JAKP

VK-1 PabGoTa Ha ceMHHAapCKHUX U
MPAKTUICCKUX 3aHATHUSAX,
KOHTpPOJIbHAs paboTa

Texkymas arrecrauus

VK-1 KontpospHas padota

IIpomeskyTOoUHAsA aTTeCTALMS VK-1 3auer, 3K3aMeH

1.5. Onucanue nokasaresieid GOPpMUPOBAHUA KOMIIETEHINH

Koax xomnereHnun

Pe3ysabTarsl chOPMUPOBAHHOCTH

VK-1

3HaeT: OCHOBHbIE MOJIOKEHUS 00I1Iero Kypca (GU3UKH, SIEMEHTOB
TeopeTudeckor (PU3UKHU, TEOPETUUECKOM MEXaHUKH, SJIEKTPOAUHAMUKH,
KBAHTOBOI MEXaHUKH, CTATUCTUYECKONU (DU3HKH, a TAaKKE
MaTeMaTHYECKOTO aHalIM3a, TMHEWHOI U BEKTOPHOU alreOphl, TEH30PHOTO
aHaJn3a, Teopuu QYHKIHUNA KOMILIEKCHOTO MIEPEMEHHOTO, YPaBHEHHI
MaTeMaTH4eCKON (PU3UKH

YMeeT: IpUMEHTH 3HAHUE TEOPETHIECKOr0 MaTepuaia Kypca oomein
(bU3HMKYM K IOCTAHOBKE U PEUICHUIO 33/1a4 MPUKIATHON (DU3HKHU, YMETh
M0JIb30BaThCA MaTEMaTHUECKUM anmnapaToM B 00beMe 3HaHUH,
MOJIy4YEHHBIX MPU U3YUYEHUU AUCHHUIUIMH MaTEeMaTH4YE€CKOTO [IUKJIA.

Baaneer HaBbIKAMH: HCIIOJIB30BaHMS MAaTEMAaTHYECKOTO ammapara Jyis
pemieHuss  (QU3MUYECKMX ~ 337ad,  CaMOCTOSITEIbHOIO  HU3BJICUCHMS
uHpOpMallMM Kak U3 y4yeOHOM M HAydyHOHl JUTepaTrypbl, TaKk U C
VICTIIOJIb30BAaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH.




1.6. Kpurepum oueHuBaHUS KOMIIeTeHIIUN
(popmupoBanusn

Ha Ppa3HbIX IJTanax Hx

KoaunuecTrBo
0aJ1J10B
0-3900

Bua yueOHo# paGoThl

00 300

YcTHBIE OTBETHI HA CCMUHAPCKUX 3aHATHUAX 5

BrimosiHeHUE ¥ 3amuTa MpakTHYeCKuX / 1a00paTopHBIX paboT 25

CamocTrosrenpHas paboTa 25

DK3aMeHaIMoHHas (3a4eTHas) padoTa 45

Bcero 100

HaxkonureanHas cucteMa ouneHuBanuda nmo 100-0aaabHONM HIKaJIe

YeroipexOauibHas
CHCTeMA OLleHUBAHMS
IK3aMeHa

100-0annbHast
mKaJja

BykBeHHAasl IKAJIA, COOTBETCTBYHOIAS
100-0a/11bHOM mIKAJIE

Cucrema
OLICHUBAHUA
3ayera

OTIIHYHO

90-100

A — OTJIMYHO — TEOPETHIECKOE COACPIKAHUE
Kypca OCBOEHO TOJTHOCTHIO, Oe3 Mpo0erios;
HEOo0XO0/IMMbIE MPAKTHYECKUE HABBIKU PaOOThI
C OCBOCHHBIM MaTepHanioM c(HOPMHPOBAHBI;
BCE TPEAYCMOTPEHHBIE TIPOrpaMMOi
00y4eHHs y4eOHbIe 3aJaHuUsl BBITIOJTHEHBI,
Ka4eCTBO UX BBIOJIHEHHUS OLIEHEHO YHCIIOM
6ayu10B, OIM3KHM K MAaKCUMAJIBHOMY

Xopoio

83-89

B — oueHb X0poI110 — TEOpeTHIECKOe
COZIepIKaHKe Kypca OCBOCHO MOJIHOCTBIO, 0e3
po0enoB; HeOOXOMMBbIE TPAKTUIECKHE
HaBBIKK PabOThI C OCBOGHHBIM MaTEpUAJIOM B
OCHOBHOM c(hOPMHPOBAHBI; BCE
MpeyCMOTPEHHBIE TIPOrpaMMOi 00yUdeHHUs
yueOHbIE 33/JaHMsI BBITIOTHEHbBI, KAYECTBO
BBINIOJIHEHHS OOJIBIINHCTBA U3 HUX OLIEHEHO
YHUCIIOM 0aJUI0B, ONM3KUM K MAaKCHMAJIbHOMY

Xopoio

75-82

C — XOpOIIO — TEOPETHYECKOE CONEepIKaHUe
Kypca OCBOEHO IIOJIHOCTBIO; HEKOTOPBIE
NPaKTUYECKUE HaBBIKU PaOOTHI C OCBOSHHBIM
MaTtepHraioM cOpMHUPOBAHBI HEOCTATOYHO;
BCE IIPEAYCMOTPEHHBIE TIPOrpaMMOn
o0y4eHus: yaeOHbIe 3aJaHNs BHIIIOTHEHBL,
Ka4eCTBO BHIITOIHEHUS HH OTHOTO U3 HUX HE
OLICHEHO MHUHHMAJILHBIM YHCIIOM 0aslioB,
HEKOTOpbIE BHABI 3a1aHHI BHITIOIHEHBI C
OLINOKaMH

YV 10BIIETBOPUTEIIBHO

63-74

D — ynoBiIeTBOPHTEIBHO — TEOPETHIECKOE
CoJIep)KaHue Kypca OCBOCHO YaCTUIHO, HO
npoOeITbl He HOCST CYILIECTBEHHOIO
XapakTepa; He0OXOIMMBIE PAKTHYECKUE
HaBBIKW pabOTHI C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM C(hOpPMHUPOBAHEI;, OOJIBITHHCTBO
NPEeIyCMOTPEHHBIX MPOrpaMMOoi 00ydeHuUs
y4eOHBIX 3aaHHH BEIIIOIHEHO, HEKOTOPEIE U3
BBITIOJTHEHHBIX 3a/IaHUH cOJepKaT OUIHOKH

YIIOBJ'IGTBOPI/ITBJ'IBHO

50-62

E— mocpencTBeHHO —TeopeTHdecKkoe
coJiepKaHNe Kypca OCBOSHO YACTHIHO;
HEKOTOpBIE TPAKTHUECKIE HABBLIKK PaOOTHI HE
chopMHIpPOBaHBI, MHOTHE TIPETYCMOTPEHHEIE
yaeOHOI mporpamMmoii o0yueHus yaeOHbIe

3aureHo




3aJaHus HC BBITIOJIHCHBI 00 KaYeCTBO
BBITIOJIHCHHBIX HEKOTOPBIX U3 HUX OLICHECHO
YHUCJIIOM 6ann013, ONM3KHM K MHWHUMAJIbHOMY

HeynosierBoputensHo

21-49

FX — HeynOBIETBOPUTENBEHO — TEOPETUIECKOE
COZIepKaHne Kypca OCBOCHO YaCTUIHO;
HEeoOX0IMMBbIe MPAKTHYECKNE HAaBBIKU pabOTHI
C OCBOCHHBIM MaTepHaoM He
copMHUpOBaHbI; OOIBIIMHCTBO
MPEeyCMOTPEHHBIX Y4eOHOU IporpaMMon
00y4eHHs y4eOHbIX 3a/IaHUH HE BBHITIOTHEHO
00 KauecTBO UX BBIIOJIHEHHUS OIIEHEHO
YHCIOM 0aJuToB, OJM3KUM K MUHUMAIILHOMY;
TIPY JIOTIOJTHUTEIBHO CAMOCTOSITEITbHON
paboTe HaJl MaTepraIoM Kypca BO3SMOKHO
TIOBBIIIEHNE KaueCTBa BBIMOIHEHUS YUeOHBIX
3a/1aHuil

HeynoBnetrBopurensHo

0-20

F — HeyI0BIETBOPUTEIHHO — TEOPETUIECKOE
COJICpKaHUE Kypca HE OCBOCHO;
HEOOXOTUMbIC MPAKTHUYCCKHE HABBIKH PAOOTHI
He c(hOpMHUPOBAHBI; BCE BBITIOTHEHHBIC
yueOHbIe 3aJJaHusl COIEPIKAT IPYyObIe OLINOKH;
JIOTIOJTHUTENbHAS CAMOCTOSITEIbHAsT paboTa
HaJl MaTeprajoM Kypca He PUBEJET K
KaKOMy—J'[I/I6O 3Ha‘{I/IMOMy ITIOBBILIICHUIO
Ka4yeCTBaA BBITIOJIHCHU A y‘le6HI)IX 3az[aHm71

He 3aureno




2. KOHTPOJIbBHO-OLHEHOYHBIE CPEACTBA
2.1 O0pa3sen 3K3aMeHALIMOHHOI 0 OnJieTa

MMHUCTEPCTBO ITPOCBEIEHUS
POCCUICKOU OEJIEPALINN

OEJIEPAJIBHOE
IroCYJAPCTBEHHOE BIO/IXKETHOE
OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIHEI'O OBPA3OBAHUA
«JIYTAHCKHUM T'OCYJIAPCTBEHHbIN TEJATOI' MUECKU YHUBEPCUTET»
(®T'BOY BO JIT'TIVY»)
NHeTuTyT QU3nko-maTeMaTH4eCKOro 00pa3oBaHusl, UHPOPMAIIMOHHBIX U 00CTYKHUBAIOIINX

TEXHOJIOTHI
Kadenpa ¢pusuku n Mmetoauku npenogaBanusi GU3UKU

Marwuctepckas nporpamma 44.04.01 Ilegaroruueckoe oopa3oBanue
[Ipodunb noaroroBku «Pusznueckoe 00pa3oBaHUE»

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 1
10 JUCIHUILINHE

«PeHTreHOBCKHE U PE€30HAHCHBLIC METOAbI HCCJICIOBAHUA TBEPAOTO TEJIA)»

1. PaccessHue peHTT€HOBCKUX Jy4yeil aTOMOM U KPUCTAIIJIOM.
2. CrpykrypHas amrutyna. CTpyKTypHBIA (GakTop s NPUMHUTUBHOU
pemerku, OLIK u I'TIK.

3. PentrenoBckue TpyOku. Y CTpOHCTBO U MPUHITUI ACHCTBHS.
W.o. 3aBenyromiero kadeapoit Kopuukora H. B.
DK3aMeHaTop Kanaiino A. B.

YTBepkIeHO Ha 3aceqaHuu Kadeapsl (GU3UKU U METOIMKH MpenogaBaHus Gu3nku, mpoTokon Ne 1
ot 01 cenTsa6ps 2024 1.

2.2 OueHOYHbIE CPeICTBA TEKYIEr0 KOHTPOJIs (TUIIOBBIE)
Tema 1. ®u3nKa pEHTIeHOBCKOI'0 U3JIy4YeHUS

1. OCHOBHbBIE CBOWMCTBa PEHTIEHOBCKUX Jydyed M HMX MPAKTUYECKOE
WCMOJIB30BAHUE JJIS1 U3YUEHHUS BEILIECTBA.

2. CrionIHoO#M CreKTp peHTI€HOBCKUX JTydeid. 3aKOHOMEPHOCTH CIUIOLIHOIO
CIIEKTpa.

3. JluHeWYaThIiil  COEKTp  PEHTIE€HOBCKHX  Jydel. 3aKOHOMEPHOCTH

JMHEWYATOro CIEKTpa U UX O0bsSICHEHHE.
4, OO6nacTu NpUMEHEHHS XapaKTEPUCTUUECKUX JTydeil.



Tema 2. KunemMaTu4yeckas TeOpusi paccestHus Jiy4yeil B KPUCTALIAX

1. YpaBuenue Bynspa-bperra. OOpatHoe mnpocTtpancTBo. [ludpakunoHHbIE
uHAeKChl oOpaTHOl pemeTku. Cdepa DBanpaa.

2. KorepeHTHOe W HEKOrepeHTHOe paccesiHue. PaccessHue CBOOOIHBIM
anexkTpoHoM. llonsgprsanus pacCessHHOTO U3ITyYEHHUs.

3. ®ynHkius atoMmHOro paccesnusa. ypre-o0pa3 pacnpeaesieHus dISKTPOHHON
IUDIOTHOCTH aroMa. Ero 3aBUCUMOCTH OT JJIMHBI BOJIHBI, YIJIa PAacCesHHUsl, aTOMHOTO
HOMEpa paccenBarolero Bemectna. [loHsaTre 06 aTOMHOM pacCestHUM.

4. Paccesinue stueiikoil kpucrtamia. CTpyKTypHas aMIUTUTYla U CTPYKTYPHBIN
MHOKUTEIIb.

5. Iudpakuus Ha KpUCTAJUIMYECKON pellIeTKeE.

Tema 3. MeToabl Ha0M0AeHUA THPPAKIMH PEHTTEHOBCKUX Jy4eil
1. Cdepa orpannuenusi. MeTos BpaleHus MOHOKpUCTAIA.
2. Meron Jlays, onpenenenrie OpueHTUPOBKH MOHOKPHUCTAJLIA.
3. MeTon noporika.
4. Metoa mUpPOKOPACXOSAIIETO MyYKa.

Tema 4. CTPyKTYpHBII aHAJIN3 ¢ OLIEHKOW HHTEHCUBHOCTH

1. UlaTeHCUBHOCT, HMHTEP(EPEHIIMOHHBIX MAaKCUMYMOB U  (akTopbl ee
ONpEIEIIAIONIHE.

2. PaccesiHrie peHTIeHOBCKUX Jyuel anekTpoHoM. [lonsipuzaniionHelit paktop.

3. PaccesHre peHTT€HOBCKUX JIydeil aTOMOM.

4. PaccestHue pPEHTIE€HOBCKHMX Jydeil kpuctamioMm. CTpyKTypHas amIUIUTY[A.
CTpyKTYypHBIH aKkTop.

5. CtpykrypHbiii hakrop ans npumutuBHOU pemerku, OLK, I'IK.

6. Ctpyktypnbiit haktop aisg OLIK-pemerku B ciaydae HEMACHTHYHBIX aTOMOB.
CrpykrypHbiii MHOXUTENb A1 ['TTY -kpucTtamios.

7. TenmoBoil MHOXKHUTENb. DaKTOp MOBTOPSEMOCTH. YTIIOBOM MHOXHTEIb
uHTEeHCUBHOCTH ((akTop Jlopenmna). AGcopOrmoHHBIH (hakTop.
Tema S. PeHTreHoTeXHHKA

1. PentreHoBckue TpyOKU. Y CTPOICTBO U MPUHLIUI IEUCTBUS SJIEKTPOHHON
3amastHHONM PEHTTeHOBCKOUM TpyOKu. OnNTHYECKHE CBONCTBA PEHTTEHOBCKOM TPYOKH.

2. Tunbl pEHTTC€HOBCKUX TPYOOK M UX YCITOBHBIE 0003HAUYCHHSI.

3. KenotpoH. PaboTa keHOTpOHA IIPH MOCIEI0BATEILHOM €TI0 COSIMHEHUH C
TpyOKOi. PeHTreHOBCKHUe anmapaThl.

Tema 6. Metoa SIMP
1. ®usnyeckre OCHOBHI SBJICHUS SASPHOIO MAarHUTHOTO PE30HAHCA.



2. Yc0oBHE SIIEPHOTO MarHUTHOT'O PE30HAHCA.

3. CnuH-CIMHOBOE B3aUMOJICEUCTBHE SIAEp, €ro MPUPOAA, YUCIO KOMIIOHEHT
MYJBTUIUIETOB, PAaCHPEACICHUE UHTEHCUBHOCTH, IIPAaBWIO CyMM. MeTox IBOMHOIO
pe3oHaHca.

4. TexHuka U MeTOMKa dKcrepuMeHTa. CTpyKTYpPHBIN aHAIH3.

5. biiok-cxema cniekrpomerpa AMP, THUIIBI CHEKTPOMETPOB.

Tema 7. Meton DIIP

1. [IpuHIMTIBI CIIEKTPOCKOINH AIEKTPOHHOTO apaMarHuTHOTO
(cnuHoBOTrO) pezonanca. Yciorue DIIP. g-daktop u ero 3HaueHwUeE.

2. Tonkoe pacuierienue. llnpuna TuHAN.

3. Onpenenenne CBOOOAHBIX pPAAMKAIOB W JPYTUX MapaMarHUTHBIX
LEHTPOB.

4, bnok-cxema cnekrpomerpa OIIP, o0coO0eHHOCTH  3KCIEpUMEHTa,

AOCTOUHCTBA U OTPAHUYCHUA MCTO/IA.

Tema 8. Meron SAKP
1. DIIEKTPUUYECKUM KBaJAPYyMNOJbHBI MOMEHT szep. BzaumogeicTBue
«KBaJIpyHOJIBHOTO» SIAPA C HEOJTHOPOIHBIM JIEKTPUUECKUM ITOJIEM.

2. I'paguenT noss Ha siape.
3. [TapameTp acuMMeTpUM TOJISI U YPOBHU SHEPTUM.
4, [Tpunoxenns merona AKP u ero Bo3moxxHocTH.

Tema 9. MeccOayspoBcKasi ClieKTPOCKOIUSA

1.  vy-Pesonancmas smepnas ¢ayopecuenusa, dhdexkr Meccbayapa.
DHeprusi UCMYCKAaeMbIX U MOTJIOIIAEMBIX Y-KBAaHTOB.

2. JlonmuiepoBckoe ymupeHue U 3Heprusa otaaud. [Ipouenypa monydeHus
YPE30HAHCHBIX CIIEKTPOB.

3. KBanpyrnonpHble W MarHuTHbIE B3auUMOJCUCTBUs. Bo3moxHOCTH Y-
PE30HAHCHOM CIEKTPOCKOIHMH B XUMHUU U OTPAHUYCHUS €€ IPUMEHEHMUS.

TEMBbI IPAKTUYECKUX 3AHATUA
1. Pacuer mapaMeTpoB KPUCTAILNIMYECKON CTPYKTYPhI
2. PacueT peHTreHOrpamMM B CIy4dae U3BECTHOU SUEHKH KyOUIECKON CUCTEMBI
3. Pacuer perTreHorpaMM B ciiydae U3BECTHOM STYEUKH TeKCaroHATbHOM CHUCTEMBI
4. PacueT peHTr€HOrpaMM B CJIy4ae HEM3BECTHOU SIUEMKH KyOUUYECKON CUCTEMBI



3AJIAUM

Paccuuraiite xapaktepuctuku Kyomueckux pemerok: OLIK m T'IIK 1o
IpUMEPY pacuera XapaKTEePUCTUK MIPOCTON KyOMUECKOW PEelIeTKH, NPUBEACHHBIX B
Tabi. A.

Tabnuma A
Tun pemreTku
[Tpoct OLK 'K
ast
KyOuu
ec-Kas
" " 3
O0beM d1eMEHTAPHOM AYEHKH a
Uucno Toyek pemeTkr Ha OJHY 1
SYEUKY
> » 3
O0beM NPUMHUTHBHON AYECHKHU a
Yucno TOYeKk  pelIeTKH  Ha 1
eAMHMITY 00beMa a’
Yucnmo Ommkalmmx cocenen 6
Paccrosinue MEKTY a
OmmKalIIMMHU cOCeIIMU
Yucno cocene, cleayromux 3a 12
OmmKanmMu
Paccrosinue 10 coceiel, a2
CJIEIYIOIIMX 32 OJMKAHITUMHU.

2. Onpenenuth 00paTHYIO PEIIeTKY U 00beM MPUMUTHUBHOMN 3JIEMEHTAPHOM
sueiiku 00paTHO# pemeTku o otHomeHuto k: a) OLIK, 6) 'K pemerke bpass,
CTOpPOHA KyOUYECKOMN AIIEMEHTAPHOM SYeHKH KOTOPOI paBHa a.

3. DreMeHTapHas siueiKa KpUCTaia UMEET MapaMeTphl:

a=8,55A, b=8,80A, =16,0A, p=975°
Brerunciure mapamerpsl OOpaTHOW pemIeTKM B OOpaTHBIX aHTCTpeMax W B
6e3pasMepHbIX eauHuax 1 A=1,54A.

4. Ha mopomikoBoi peHTreHOTpaMMe OT KyOMYEeCKOTo MaTepuana, MoJTyIeHHON
Ha CuU K,-u3ny4eHuw, IWHAA C OOJBIIMMH OpPITTOBCKUMH YIJIaMH HUMEIOT
MpUBEJICHHbIC HIKE 3HaueHus 0. Haiiinte TOYHy10 BEeIMUUHY NTapaMeTpa SUYeuKu.
HN3ny4yenue 0, rpax

ol 83,825




02 79,318
01 78,582
02 77,309
01 76,685
02 72,550
01 72,098

5. Kpapi, — rekcaroHanbHas cTpykTypa ¢ a=4,913 A u ¢=5,405 A. Ha
nopoikoBoii pentreHorpamme (Cu  K,-U31yuyeHun) 3aperucTpUpOBaHbl JUHUU TIO]
CIEAYIOIMUMHU OPITTOBCKUMU yTIIAMHU:

0, rpan 0, rpan 0, rpan
a 10,44 e 20,18 ] 27,54
b 13,34 21,28 k 27,76
c 18,32 g 22,90 | 30,06
d 19,78 h 25,15 m 32,12

Hatinnre nHIEKCHI 3TUX JIMHUN.

6. Cnenyromue 4eThIpe CEpHU 3HAYEHHMil SiN? | TMOIydeHbI U3 MOPOIIKOBBIX
peHTreHorpamMm, CHATBIX Ha Co K,-m3nydeHuu. I[IpouHIUIUPYHTE TUHUW KaXKI0H
CEpHUU U ONPENEIIUTE Pa3MEPBI COOTBETCTBYIOIIUX 3JIEMEHTAPHBIX STUYEEK.

1) 0,1060, 0,3180, 0,4240, 0,7420, 0,9540;

2) 0,0393, 0,0597, 0,0786, 0,1184, 0,1572;

3) 0,0332, 0,1226, 0,1328, 0,1558, 0,2452, 0,2554, 0,2784,

0,4904, 0,5236;

7. Ha mopomkoBoi#t pentrenorpamme (Co K,-U3Iy4eHUHN) UMEIOTCS JIMHUU CO
CIEAYIOINMU OPITTOBCKUMU YTJIAMM:

0, rpan 0, rpan 0, rpan 0, rpan
a 13,92 f 31,65 147,40 q 61,59
b 19,24 g 35,71 m 50,77 r 68,61
c 24,09 h 41,20 n 52,52 s 74,05
d 27,78 ] 42,05 0 54,65 t 77,59
e 28,80 k 44,53 p 59,20

Haiinure nHAEKCHI IMHUI U pa3MeEPhl JJIEMEHTAPHOUN STYEHKHU.



TEMbI CEMUHAPOB
1. Meron SIMP. ®usuyeckue OCHOBBI SIBJICHHUSI SJIEPHOTO MArHUTHOTO
pe3oHaHca.
2. [IpoTOHHBIM MarHUTHBIN pe3oHanc. MeTo TBOMHOrO pe30HaHca.
3. Meroa OIIP. [TpuHIMIBI CIEKTPOCKONUU AJIEKTPOHHOTO TapaMarHUTHOTO
pe3oHaHca
4. y-PezonaHcHas sifiepHas ¢uryopecueHuus, 3¢pdext MeccOayapa.

2.2. OueHo4YHbIE CPEACTBA IJIA MPOMEKYTOYHOM aTTeCTALMU
BOITPOCHI K OK3AMEHY

1. B3aumoielicTBHE 3JICKTPOHHOTO ITyYKa C TBEPIABIM TEIIOM.

2. 'enepanus peHTreHOBCKOTO u3nydeHus. [Ipupoja u cBoMCcTBa U3TydeHUS.

3. HempeppiBHOE  (TOPMO3HOE) HW3IIyYCHHE: MEXaHU3M B3aUMOJCHCTBUS,
CIICKTpaJIbHAs XapaKTCPUCTUKA, BIUSHUC IapaMETPOB JJICKTPOHHOTO ITyYKa U
CBOICTB MaTepHalia aHO/1a.

4. XapaKTepruCTUICCKOES M3TyUYCHUE: MEXaHU3M BO3HUKHOBEHUS, CIICKTP U €0
0COOEHHOCTH, CEPUU JIMHUM.

5. [ToryomieHne pPEHTIEHOBCKOTO M3JIYyYCHHUs BEIICCTBOM: OCHOBHOW 3aKOH
ocnabyienus Jydei, koddduimenTa ocnabiieHHus, 3aBUCUMOCTh OT JUIMHBI BOJIHBI.
[IpakTyeckue MPUIIOKEHHUS 3aKOHA.

6. YpaBuenue Bynbsda-bperra.

7. O6patHOe mpocTpaHCcTBO. JudpakiioHHbIe HHACKCH OOPaTHON PEIIeTKH.

8. Cepa DBanpna.

9. KorepentHoe © HEKOrepeHTHOe paccessHue. PaccessHue cBOOOAHBIM
AIIEKTPOHOM.

10. Tlonsipu3arust pacCesTHHOTO U3TyUCHHUS.

11. ®yHKIMS aTOMHOI'O PACCESIHUS.

12. dypre-006pa3 pacmpenesiecHUss SJICKTPOHHOM IUIOTHOCTH aToma. Ero
3aBUCUMOCTH OT JIJTUHBI BOJHBI, yTJIa PacCesHUs, aTOMHOIO HOMEpPA PaCCEUBAIOIIETO
BEIIECTRA.

13. IToHsTHE 00 ATOMHOM PACCESIHUH.

14. Paccestnue siueiKoi KpucTaia.

15. CtpykTypHas aMIUIUTYJa U CTPYKTYPHBIN MHOXKHUTEb.

16. Jludpakius Ha KPUCTAIITUIECKON pelIeTKe.

17. arepdepenuinonHast (yHKIHSI.

18. YpaBuenus Jlay». ['maBHbIe ¥ TOOOYHBIE MAKCUMYMBI, HYJICBbIC 3HAUCHUSI.

19. JludpakpionHOE pacuimpeHne y3JI0B 00paTHOM PEIIeTKH.

20. Mo3anunplii  KpuCTaul.  BBIXOJA ~ WHTETPAIBHOW  OTpakaTelbHOMN
CIIOCOOHOCTH C MCITOJIb30BAaHUEM 00PATHOTO MPOCTPAHCTBA.

21. UaTerpaiibHOE OTpakeHHWE OT MOJMKpucTawia. [Ipemensl mpuMEeHUMOCTH
KUHEMAaTUYECKOU TCOPHUH.

22. BropudyHast SKCTUHKITHS.

23. llonarue o nfuHAMUYeCcKoi Teopun J{apBuHa.



24. IlepBuyHas SKCTUHKLHUA.

25. IlonpaBku Ha norjoueHue ayyeil. BausiHue TerioBbIX KoneOaHuid aTOMOB,
TEILIOBOW MHOXUTEIIb.

26. Ilonarue ¢ynkuuun npoduns. Illupuna nuHuM, cnocoObl ompeneaeHus
[INPUHBIL.

2. Obnactu korepertHoro paccesinusa (OKP). PazmbiTHEe MaKCUMYMOB 3a CUET
masioctu OKP. ®opmyna Illepepa.

28. Pa3mbITHE MAaKCUMYMOB 32 CYET MUKPOHAMPSKEHHUI PEIICTKH.

29. UnctpymenTanbHas U pusnyeckas mupuHa JuHud. [Ipodunp nuaum kax
CBEPTKA MHCTPYMEHTAIBHOTO ¥ (PU3UIECKOTO YIIHPEHUSI.

30. MeTon anmpokcuManuu.

31. Pazaenenue (d1-d2) — nyonera.

32. Meton rapmonnyeckoro ananuza-npoduis (CADPII). Meton MOMEHTOB.

33. [lpuurHbl  OMIMOOK B OMpEACIICHUH MEKIUIOCKOCTHBIX —PAaCCTOSHHIA.
[TpreMbl TOCTHKEHUST BHICOKOH TOYHOCTH.

34. PentreHoBckasi 1upakTOMETPHSL.

35. Ilonsitue u BuIbI TeKeTyp. OOHApY)KEHHE TEKCTYPHl HA PEHTI€HOT paMMaXx.

36. PacmmdpoBka peHTreHorpamMm oOpasiia ¢ akCHaaIbHON TEKCTYPOM.

37. TexcTypbl NPOKATKH.

38. [TocTpoeHue mpsIMBIX TOJIOCHBIX PUTYp.

39. OOpaTHbIe TOJIFOCHBIE (PUTYPHI.

40. IlonsTue o GpyHKIUU pacipeeeHusi OPUEHTUPOBOK.
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