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1. HEJIU U 3AJJAYN JUCIHUTTJTINHBI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

OBnazneHue OCHOBaMHU M COBPEMEHHBIM COCTOSIHHEM (PU3UKU KOHACHCUPOBAHHOTO
coctostaus (OKC) BemectBa. ®KC OypHO pa3BUBaeTCs B OCIETHUE TOIbI M aKTyaJIbHA KaK €
(byHIaMeHTaIbHOM, TaK U C MPUKIATHON TOYEK 3peHHs. DTa 00J1aCTh HAYKU OTKPHIBAET IIMPOKHE
BO3MOXKHOCTH JIJISl IPUMEHEHHS] KOMITBIOTEPHBIX METOJIOB, B TOM UHCJIE€ METO/I0B KOMIIBIOTEPHOIO
MonenupoBanusi. Hanbonee paspadoranusiM pasnenom OKC spnsercs ¢pusrka TBEpAOro Tela.
Ou3MKa KUAKOTO COCTOSHUSA, a TAKXKE IKCIIEPUMEHTaIbHbIe METOIbI, ucoib3ytonuecs B OKC,
OCTal0TCs BHE MOJIs 3peHus. JJaHHBII crierKypc BOCIOIHAET B TOM MJIM UHOW CTENEHH YKa3aHHbBIN
npoGer.

3agaun:

1. 3HAKOMCTBO CTYJICHTOB C COBPEMEHHBIMH 3KCIIEPUMEHTATBHBIMH METOIAMH,
BKJIFOYAsl PEHTTEHOCTPYKTYPHBIM aHAJIN3 U aTOMHO-CHJIOBYIO MHUKPOCKOTIHIO,

2. KOMIUIEKCHOE M3y4YeHHE OCHOB (DM3UKH TBEPOTO Tesla U (PU3UKH KUKOTO
COCTOSIHHSL.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  b1.B
TpeGoBanus K mMpeABaAPUTEIbLHON MOAT0TOBKE 00y4aK0IIerocs:

MareMaTtnueckuil aHaJIA3

AHanmuTHYeCcKasi TeOMETPHUS U JINHeHHas anreopa
BekTopHbIl M TEH30PHBIA aHAIN3

Mexanuka

MonexkymsipHas Gpusuka

DNEKTPUYECTBO U MarHETU3M

OnTuka

®dusznyeckas Kpucramuiorpapus

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpealecTBYIIee:

®u3nKa KOHIEHCUPOBAHHOI'O COCTOSIHUS, 0COOEHHO (pU3HKa TBEPJIOTO TeIa, OUEHb TECHO
CBsI3aHA C IEJIBIM PSAJIOM TEXHUUECKUX MPUIOkKeHUH. MOXKHO laxe cKa3aTh, YTO Halla
LUBUJIM3ALHS SBJISIETCS TBEPAOTENIBHOM, XOTSI B IEPCIIEKTHUBE BO3MOKHO U3MEHEHHE aKIIEHTa B
CTOPOHY (U3UKH KUIKOTO COCTOSIHUA U HaHocucTeM. COOTBETCTBEHHO, CTYJEHTaM, 00y4aromuMcs
10 JAHHOH CHelHaIbHOCTH, HEO0X0IMMO BiaaeTh OCHOBHBIMU noHITHIMU PKC 1 3HATH
OCHOBHBI€ METOJIbI U3YUEHUS CTPYKTYPHBIX U MHBIX XapaKTEPUCTUK KOHJACHCHPOBAHHBIX TEJl.

[TockonbKy JaHHBIN MPEAMET U3ydaeTcs Ha 3 Kypce, OH OpPUEHTHPOBAH HA MEPBOHAYAIBHOE
3HAKOMCTBO C COBPEMEHHBIMU dKciepuMeHTAIbHBIMU MeTogaMu OKC. CooTBETCTBEHHO, TaHHBIN
KypC HE MPEINOJaraeT, YTo CTYICHTbl CAMOCTOATEIBHO TPOBOASAT COOTBETCTBYIOIIUE
AKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS. 3HAKOMCTBO C SKCIIEPUMEHTAIbHBIMU YCTAHOBKAMU
OCYIIECTBIISIETCS B OCHOBHOM B BHJI€ SKCKYpPCHI B TaOopaTopun (PU3NKO-TEXHUYECKOTO U
XUMHYECKOTO (pakynbpTeToB. B 3a1ady mpakTHKyMa BXOAUT H3YYEHHE OCHOB METOJIOB U 00paboTKa
pEe3yJIbTAaTOB CIIEKTPOCKOMUYECKUX U UHBIX IKCIIEPUMEHTOB.

®dusnka HaHO- U TETEPOCTPYKTYP
TexHomornueckasi mpakTUKa

®dusnKa NoJIyIPOBOTHUKOB U TUIICKTPUKOB
du3nka KpUCTaIIOB

Aspo- U ruApoAMHAMUKA



Hayuno-uccienoBarenbckas pabora

[IpenmumioMHas nmpakTuka
3. OFBEM JIJUCIHHUIIJIMHBI

O01mas TpyJ0eMKOCTh 33ET
YacoB 110 y4eOHOMY IUIaHY 108
B TOM YHCJIE:

ayIUTOPHBIE 3aHATHS 68
CaMOCTOsTE/IbHAs padoTa 20

4. INIAHUPYEMBIE PE3YJBTATbBI OBYYEHUA 110 JUCHUIIVIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIIbTATAMHU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[IK-2.1: ITpoBOAUT 3KCIIEpUMEHTATIBLHBIE UCCIIEIOBAHUS C IPUMEHEHUEM HAay4YHO-
HCCJICIOBATEIILCKOTO O0OPY/I0BaHUS B COOTBETCTBUU C YTBEPKICHHBIMU METOAMKAMU

[1K-2.2: Ananusupyet pu3ndeckue siBJICHUS U TIPOIECChl B 0071aCTH (HU3UKH

KOHACHCUPOBAHHOI'O COCTOAHHA U COCTABJIACT OTUCT I10 TCMC MCCIICAOBAHUA WIIH 110 PE3yJIbTaTaM
IMPOBCACHHBIX SKCIICPHUMCHTOB

S. BUJAbI KOHTPOJIA

Bunsl kKoHTpONIL B cemecTpax:

3a4€ThI | 5

6. A3BIK IIPEIIOJABAHUA

SI3BIK ITpenogaBaHus: pyCCKUi.

7. CTPYKTYPA Y COAEPKAHUE JUCUUILIMHBI (MOLYJIS)

Kon HanmeHnoBaHue pa3jesioB u Bun Cemectp | Hacos | HUctou- | Ilpumeuan-

3aHAT. TeM 3anatus | / Kypce HHUKH ue

Pazgen 1. 1. [Ilomstme o
KOHJICHCUPDOBAaHHOM  COCTOSTHUU

BEIIECTBA, 0COOEHHOCTH
TBEPAOIO U JKMJIKOI'O COCTOSTHUH.
ArperatHble COCTOSTHHS
BEIIIECTBA. Knaccudukanus
KOHJICHCHPOBAHHBIX TEJ IO THITY
XUMHYECKOM CBSI3H.

Oco0OeHHOCTH JIBHKEHHS YaCTHIL
B KpHUCTalllax M SKUIKOCTSX.
[TonsTre o OGIMXHEM M JallbHEM
nopsnke. PazmenpHas GyHKIUSA
pacnpeneneHus KaK
KOJIMYECTBEHHAsi Mepa OIMKHETro
TOPSIIKA B KUJKOCTSIX

1.1 |1. [TonsiTne o|Jlex 5 2 JI1.1J11.2
KOHJICHCUPOBAaHHOM  COCTOSIHUU JI1.3J12.1
BEIIECTBA, 0COOEHHOCTH
TBEPJIOTO ¥ YKHUJIKOTO COCTOSTHUH

1.2 (1 [NonsTue o|Cp 5 4
KOH/ICHCUPOBAaHHOM  COCTOSTHUH
BELIECTBA, 0COOEHHOCTH

TBCPAOI'0O 1 X XKUJKOI'O COCTOSIHUM




Paznen 2. 2. OcHOBBI
Kpuctauiorpaguu. Hab6op
onepaunui CHUMMETPHH.
[IpuMuTHBHBIE STYCUKH.
OCHOBHBIE THIIBI
KpUCTaIIOrpauuecKux

pEIIETOK. [Tonoxxenue u
OpUEHTAalMsl  IUIOCKOCTeH B
KpHUCTaJIJIax. [TpocTsie
KPUCTAJIMYECKHE  CTPYKTYPBHL
PeanbHbie KpUCTAJTTNYECKHE

CTPYKTYPBI.

2.1

2. OcHOBBI KpucTaLIOrpaduu

Jlex

2.2

2. OcHOBBI KpucTaLIOrpaduu

JIa0

2.3

2. OcHOBBI KpucTaIIOrpadun

Cp

Pazmen 3. 3. Tumbl cBszeil B
KPUCTAIUIAX. Kpucrannst
nHepTHBIX ra3oB. Cwibl Ban nep
Baannsca. HMonHHBIE KpHCTaJUIBI.
Brruncnenus MMOCTOSIHHOM
Manenynra. OObeMHBIN MOIYJIb
YIIPYTOCTH. KoBanenTtHsie
KPHUCTAJLIBL. Merainmnyueckue
KPUCTAJUTBl. ATOMHBIE PATTUYCHI.

3.1

3. Tumebl cBs3€il B KprcTaiax

Jlex

3.2

3. Tunsl cBsi3eil B KpucTamiax

BIET

3.3

3. Tunsl cBsi3eil B KpucTamiax

Paznen 4. 4. ®oHoHBI WU
Konebanus pemetku. KBaHTOBBII
XapakTep KoJI€OAaHUM PEIIeTKH.
Heynpyroe paccesnue ¢oroHOB
Ha  aKyCTHYeCKUX  (POHOHaX.
JlokanbHbIE (OHOHHBIE
KoseOaHus

4.1

4, @oHOHBI U  KoyeOaHUsA
PEIICTKHU.

Jlex

4.2

4. @oHOHBI U  KoieOaHusA
PEIICTKHU.

BIET

4.3

4. @oHOHBI U  KoieOaHuA
PEIICTKHY.

Cp




Pazgen 5. S. Paccesnue
PEHTT€HOBCKOTO U3ITy4YeHus,
SJIEKTPOHOB W HEUTPOHOB B
KUAKOCTAX W TBEPABIX Telax.
PaccesiHue peHTT€HOBCKUX JIydei
CBOOOJHBIM  DJIEKTPOHOM U
cBoOOAHBIM aToMoM. PaccesHue
3JIEKTPOHOB CBOOOJIHBIM aTOMOM.
Paccesinue MeJIEHHBIX
HEHUTPOHOB Ha CBOOOIHOM SpE.
[Tapamerpsl, ompenesieHus IO

KPUBBIM WHTEHCUBHOCTH.
Onpenenenue MapHOH
KOPPEISILIHOHHOM GbyHKIUY.
Onpenenenue GyHKIMHA
pacrpezeneHus AIIEKTPOHHOMN

IUIOTHOCTU JJIE  MOJIEKYJISIPHBIX
KUAKOCTEH U aMOPHBIX TEJ

5.1

5. Paccesnue PCHTICHOBCKOI'O
H3JIyUCHH, QJICKTPOHOB u
HeﬁTpOHOB B KHUIKOCTAX u
TBCPAbIX TCJIAX.

Jlex

5.2

5. Paccesnue PCHTICHOBCKOI'O
H3JIyUCHH, QJICKTPOHOB u
HeﬁTpOHOB B KHUIKOCTAX u
TBCPJAbIX TCJIAX.

JIa0

5.3

5. Paccesnue PCHTICHOBCKOI'O
H3JIyUCHH, QJICKTPOHOB u
HeﬁTpOHOB B KHUIKOCTAX u
TBCPABIX TCJIAX.

Pasmen 6. 6. MWccnenoBanue
CTPYKTYpPBI KUIKOCTEH. MeTo bl
nudpakim PEHTI€HOBCKUX
Tyyeil. O6mue  ypaBHEHHUS
nudpakium. Anmnaparypa.
Momnoxpomatuzamus. Cucremsl
JIETEKTUPOBAHUS. Ananmus
JTAHHBIX, HEKOTOpbIC
AKCTIEPUMEHTAJIbHBIE
pe3yJbTaThI.

6.1

6. MHccrnenoBanue CTPYKTYpBI
JKUJKOCTEN.

JIek

6.2

6. MHccrenoBanue CTPYKTYpPBHI
JKUJKOCTEN.

JIa0

6.3

6. MHccrmenoBanue CTPYKTYpPBHI
JKUJKOCTEN.

Cp

Paznen 7. 7. Merton paccesHus
HelTpoHoB. Teopuss Ban Xosa.
Bpemennsle  KOppessSIIUOHHBIE
GbyHKITUH. TpanuunoHHbIE
skcniepuMeHThl.  HccnepoBanue
CTPYKTYpbI METAJLIOB.

7.1

7. Metoa paccestHus HEUTPOHOB

Jlex




7.2 | 7.Meron paccessHus HeiiTponoB | JIaG 3) 4

7.3 | 7.Meron paccessnus HelTpoHoB | Cp 5 2

Paznen 8. 8. Dnexrponorpadus
KOHJICHCHPOBAaHHOTO  BEIECTBA.
Mertonmosornyeckue 0COOCHHOCTH
anexktpoHorpaduu. Mudopmarus,
noJjryyaemast u3 KpUBOU
UHTCHCUBHOCTH. Crpoenue
HKHUJIKHX METAJUIOB.
DnekTpoHorpadus
MOBEPXHOCTHBIX CJIOCB.

8.1 |8. Onekrponorpadus | JIex 5 4
KOHJICHCHUPOBAHHOTO BEIIIECTRA.

8.2 |8. Onektponorpadwus | JIad 5 2
KOHJICHCHPOBAHHOTO BEIIIECTBA.

8.3 |8. Onekrponorpadus [ Cp 5 2
KOHJICHCHPOBAHHOT'O BEIIIECTBA.

Paznen 9. 9. Hpyrue
SKCHEPUMEHTAIbHBIE ~ METOJBI.
N3yueHne  KOHIAEHCUPOBAHHBIX
TE€JI METOJOM pacCesHUsl CBETa.
VY apTpa3ByKoBbIE METO/BL.
SlnepHbIi MAarHUTHBIM pPE30HAHC.
OJIEKTPOHHBI  MapaMarHUTHBII

pE30HaHC.
WudpakpacHas CHEKTPOCKOIHS.
DNEeKTPOHHBIH MHUKPOCKOIIL.

AToMHas cuioBas MHUKPOCKOIIHA.
TYHHCJ'IBHH.SI MUKPOCKOIIUSA

9.1 |9. Hpyrue »skcnepuMeHTanbHbIe |Jlek 5 4
METObI.

9.2 |9. Jpyrue oskcrnepuMeHTanbHEIE |JIa0 5 2
METOPBI.

9.3 |9. Hpyrue nskcnepumeHTtanbHbie | Cp 5 2
METOIBI.

8. OLIEHOYHBIE MATEPHAJIBI 1151 IPOBEJEHUS TEKYIIEN U
MNPOMEKXYTOYHOM ATTECTALIUU

8.1. OueHoyHble MaTepHAJIBI 1JIs1 IPOBEACHHUS TEKYLIEH aTTeCTallul

3aganue:

IloAroToBUTE M MPEACTaBUTH MPEZEHTALMIO 10 OJTHOMY U3 SKCIIEPUMEHTAIbHBIX METO/I0B
MCCJIEIOBAHMSI KOHJIEHCUPOBAHHBIX CHCTEM.

Crioco6 aTTecTanuu: yCTHBIN

Kpurepun oneHku:

Bricokuit yposens (3 6ana) - [Ipe3eHTtanus noAroToBieHa Ha BBICOKOM YPOBHE, €€
MPEJICTaBICHNUE TAKXKE 3aCITyKHBAET BHICOKOW OLICHKH.

Cpennuii ypoBens (2 6amna) - [Ipe3eHTanusi moaroToBieHa Ha BRBICOKOM YPOBHE, HO €€
MIPEJICTaBICHNUE HE 3aCITyKUBAECT BHICOKOM OLEHKU

Huskwuit yposens (1 6amn) - meetcs psig 3amedannii Kak 1o caMoi IPpe3eHTalnu, TaK U 1o
ee MPeCTABIICHUIO.

3aganue:




Hcnonb3ys cipaBoOYHYIO TUTEPATYPy, COCTABUTH TAOIUILy TEIJIOEMKOCTH MPOCTHIX BEIIECTB
U clIeJIaTh MOTUBHUPOBAHHOE 3aKJIIOYCHHE O CTETICHHU BBIMOTHEHUS 3aKkoHa Jrononra u [1tu.

Crioco0 arrecranuu: MUCHMEHHBIN

Kpurepuu onenku:

- 3a/1aHKe BHIMIOJTHEHO aKKYPaTHO, MPOaHAM3UPOBAHA CTETICHD BBITOJIHUMOCTH 3aKOHA
Mrononra u I1tu — 3 Gaia

- 3a/1aHKe BHIMIOJTHEHO (hOpMaIbHO, OTCYTCTBYET aHAIIN3 BHIOPAHHBIX TAOJUYHBIX JAHHBIX -
2 Gamna

- 3agaHue BBIIOJHEHO (hOPMAJIBHO U HE BIIOJIHE aKKypaTHO — 1 0ai1

1. Texyuuii KOHTPOJIb YCIIEBAEMOCTH

Bonpocs! 1151 npoBepky 3HaHUI TP OCBOCHUH TUCLUTLIINHBIL:
Oco0eHHOCTH CTPYKTYPbI M IBUKEHUS aTOMOB B JKUIKOCTSIX.
PanuanbHas GyHKUUS pacrpeneacHusl.

Pa3HOBUAHOCTH pENIETOYHBIX TEOPUM KUIKOCTH.

[Ipupoa MeXMOIIEKYIJIIPHBIX CUJT OTTAJIKUBAHUSA.

Yem 00BsCHSCTCS TETIOBOE PACIIMPEHHE KPUCTAILIIOB?

6. B uem 3aki04aroTCs OCHOBHBIC OTIUYHSI KBAHTOBOM TEOPHUH TeIJIOeMKOCTH Jlebast
OT TeOpuHu DUHIITENHHA?

7. 3axon [Hrononra u [Itu.

3ajauu Uil IPOBEPKHU YMEHUH IPU OCBOEHUU JUCLUIUIMHBI

3aganue 1. Onpenenenne BpalaTesIbHON OCTOSIHHON, MOMEHTA MHEPLIMU U MEXKBbSAEPHOTO
PacCTOSIHUSA ISl IBYXaTOMHBIX MOJIEKYJI

1. [103HAKOMUTBCSI C OCHOBHBIMH IOJOKEHUSIMU TEOPUU BpAIlATEIbHbBIX CIIEKTPOB HA
OCHOBE MOJIEJIH KECTKOr0 pOTaTopa

2. Ha ocHOBe M3y4eHHO TeOpuHr BBIBECTH pacueTHbIe (HOPMYIIbI IS OTyUeHUs
XapaKTEPUCTUUECKUX MOCTOSHHBIX JIJISl U3y4aeMOro BEIIECTBA.

3. Ucnonp3ys AaHHBIE OMBITA IO U3MEPEHHUIO BOJTHOBBIX YHUCEN JIJIsI KOHKPETHOTO
BELIECTBA, COCTOSIIETO U3 IBYXaTOMHBIX MOJIEKYJI, PACCUYUTATH BPAIATEIbHYIO [IOCTOSIHHYIO,
MOMEHT MHEPLIMH U MEXbAJEPHOE PACCTOSHHUSA.

4. CpaBHUTB NIOJyYEHHBIE PE3YJIBTAThl C UMEIOIIMMHUCS CIIPABOYHBIMU JAHHBIMH, €CIIN
TakKu Cyl1ecTBYIOT. OOBSCHUTH BO3MOXHBIE PACXOKICHHUS.

3ananue 2. Pacyer 4acTOT NEPBBIX JIMHUNA BO BPALATEIBHOM CIIEKTPE MOTIIOIIECHHUS
JIByXaTOMHOMN MOJIEKYJIbI

1. I103HaKOMUTBCS C OCHOBHBIMU TOJIOKEHUSIMU TEOPUH BpAIATEIbHBIX CIIEKTPOB Ha
OCHOBE MOJIENIH KECTKOI0 pOTATOPA.

2. Ha ocHOBe M3y4eHHOI1 TeOpUH BBHIBECTH pacyeTHbIe (OPMYJIbI AT TOTyUEeHUS
4acTOT CIIEKTPa M0 UMEIOLIUMCS XapaKTEPUCTUIECKUM TOCTOSIHHBIM JJI1 U3y4aeMOro BEILECTBA.

3. I1o nMeromumMcs XapaKTepUCTUYECKUM IIOCTOSTHHBIM, JJIs1 YKa3aHHOTO
IIpenoaaBaTesieM BEIIECTBA, PACCYUTATh YaCTOTHI IIEPBBIX TPEX JIMHUI BO BpAIATEIbHOM CIEKTPE
MOTJIOLICHMSL.

4. I1o noxy4yeHHBIM pe3ybTaTaM CJEJIaTh BBIBOJ O BOZMOKHOCTU MPUMEHEHUS TON WIIN
MHOM 00JIaCTH CIIEKTPOCKOINH JJI U3YUEHUS JaHHON XapaKTepPUCTUKH YKa3aHHOTO BEIIECTBA.

3ananue 3. M3ydeHue koneOaTeIbHO-BpALATENbHBIX CIIEKTPOB JBYXaTOMHBIX MOJIEKYJ

1. [T03HaKOMUTBCSI C OCHOBHBIMU TOJIOKEHUSIMU TEOPUH KOJleOaTeIbHO-BpalliaTeIbHbIX
CIIEKTPOB Ha OCHOBE MO/JIEH HE KECTKOI0 pOTaTOpA.

2. BoiBecTu 0CHOBHBIE (hOPMYJIBI AJIsl pacyeTa TEPMOB KoJieOaTeIbHO BpallaTeabHbIX
COCTOSIHUH.

3. OnpenenuTh 4YacTOTy KoJeOaHUN U CUIIOBYIO MIOCTOSIHHYIO U1 IByXaTOMHOM
MOJIEKYJIbl, YKa3aHHOTO IIpernojaBaTesieM BEeIIeCcTBa, 0 U3BECTHON MOCTOSIHHON IEHTPOOEKHOTO
pPaCTSKEHUS U BpAIaTeIbHON MTOCTOSTHHOM.

4. OueHuTh NOJYYEHHBIN pe3ysbTar.

Nk W=



Bomnpocs! 1151 npoBepky 3HaHUN TPU OCBOCHUU JTUCHUTIIIUHBI:

1. Knaccudukanus TBEpAbIX TEN MO MPOBOIUMOCTH.

2. OCHOBHBI€ TOJOKEHUS 30HHOWU TEOPUH.

3. CoOcTBeHHAas M MPUMECHAs! IPOBOJUMOCTH MOJYyNPOBOIHUKOB. [loHsTHE O BIPKE.

4. OcHOBHbBIE MaTepHUAIbl FCKTPOHHONU TEXHUKU: FT€PMaHUM, KPEMHUH.

5. IlonynmpoBOAHUKOBBIE COCIMHEHMUS.

3azia4u JU1sl IPOBEPKU YMEHUI MPU OCBOEHUU JUCLUILIMHbI

3ananue 1. Onenka uzotonudeckoro 3hdexTa B CIEKTpax JIBYXaTOMHBIX MOJICKYJI

1. O3HaKOMHUTBCS C TEOPHEN U30TOINOB U BIMSIHUE N30TONO3aMEUIEHHBIX MOJIEKYJI Ha
BpaIllaTeIbHBIN U KOJICOATETbHBINA CIIEKT.

2. HaiiTu MaccoBo€ 4nciio U30TOIA, 10 U3BECTHBIM U3 OIbITA IEPBBIM JTUHUIM
MOTJIOIIECHMS 111 YKa3aHHOTO MPENoJaBaTeIeM BEIIECTBA.

3. HaiiTu cMmelieHue nepBoii JIMHUM B CIIEKTPE YKa3aHHOU Mperno/iaBaTeieM
JIByXaTOMHOM MOJIEKYJIBI IPY 3aMEUICHUH OJHON M3 HUX 00JIee TAKEIbIM H30TOMOM.

4. OueHuTh BIUSIHUE U30TOMUYECKOT0 2P deKTa Ha MOJIEKYJIISIPHbIE TTOCTOSIHHBIE
Pa3IMYHBIX XUMUYECKHUX COCTUHEHUM.

3ananue 2. OnpeneneHue YHEPTUU JUCCOLUAIMHI PA3ITMYHBIMU SKCIIEPUMEHTAIbHBIMU
METOAaMH

1. [To3HAaKOMUTCS C pa3IMUYHBIMU METOJAMH OLIEHKH SHEPTUU AUCCOLUALINH 110
3KCHEPUMEHTAIBHBIM JJAHHBIM.

2. MeTo/1 OLIEHKH I10 TPaHHIle HA0JII01aeMOT0 3JIEKTPOHHO-KOJIe0aTebHO-
BpalIaTeIbHOrO CIIEKTPA.

3. Meton rpaduieckoi SKCTPATIOISIIIHH.

4. OUEHUTH PHEPTHIO TUCCOLMALIUY IO UMEIOIUMCS KOJIeOaTeNbHBIM MOCTOSTHHBIM TS
YKa3aHHOTO BEIECTBA.

5. Haiitu kone6areiabHOE KBAHTOBOE YUCIIO, COOTBETCTBYIOIIEE SHEPTUU AUCCOIUAIINH
MOJIEKYJIbI BEIIECTBA, ONPEACICHHOM U3 ONbITa, KOTOpasi BeJleT ce0s Kak rapMOHUYECKUIN
OCLMJUTSITOP C U3BECTHBIM KO3(DPHUIIMEHTOM 3KECTKOCTH.

3ananue 3. M3yueHue NpuHIUIHAIBHON ONTHYECKON CXEMBI CIIEKTPaIbHBIX MPUOOPOB

OcCHOBHOE Ha3Hau€HHE CHEKTPATbHBIX IPUOOPOB — PA3IIOKEHUE TEKTPOMATHUTHOTO
U3JIy4eHHUs Ha €ro MOHOXpoMaTudeckue coctapistonye. CriekTpaabHble TPHOOPHI UCTIONb3YIOTCS
JUIs1 KAYECTBEHHOI'O aHAJIN3a CIIEKTPAJIBHOIO COCTaBa U3JIyUYE€HHS U BBIICTICHUS U3IIyUeHUS JaHHOU
JUTMHBI BOJTHBI.

1. O3HaKOMHTCS ¢ OCHOBHBIMH ITOJIOKEHUSMH TEOPUU JINHEHHOW ONTHUKHU.

2. I3yunTh NpUHIUNHAIBHOE BIUSHUAE 3JIEMEHTOB ONTHYECKOM CXEMBbI CIIEKTPaIbHBIX
nprOOPOB Ha 3IEKTPOMArHUTHOE U3Ty4E€HUE BUIMMOIO AHana3oHa.

3. Ilo yka3aHuIO IpernoaBaTess IOCTPOUTH ONTHUECKYIO CXeMy HEOOXOAMMYIO st
HOJIyYEeHHUs OTIPEJIeNIEHHOI0 ONITHYECKOT0 MPeoOpa3oBaHusl.

3ananue 4. Mi3y4yeHrne OCHOBHBIX XapaKTePUCTHK CIIEKTPaIbHBIX MPUOOPOB

1. O3HaKOMHUTCS ¢ OCHOBHBIMH I0JIOKEHHUSIMH BOJIHOBOM TEOPHHU.

2. 3yunTh XapakTepUCTUKU CIEKTPATbHBIX TPUOOPOB, C TOMOIIHIO0 KOTOPBIX HX
MO>KHO CpaBHUBATh M XapakTepu3oBarb. CreKTpaibHbIi nuanas3od. {ucnepcus. Pazpematomas
crocobHocTh. CBeTocua.

3ananue 5. PaccMOTpeHHe OCHOBHBIX THUIIOB CIIEKTPaIbHBIX MPUOOPOB, X XapaKTEPUCTHK
Y IPUMEHEHUS

1. I3y4nTh OCHOBHBIE CTIOCOOBI TUCTIEPTUPOBAHUS CBETA.

2. CpaBHUTH BO3MOKHOCTH Pa3JIMYHbIX PHUOOPOB: MPU3MEHHBIE CIIEKTPATILHBIE
npuOopsbI, TUPaKIUOHHBIE CIIEKTpaIbHbIE TPUOOPHI, HUHTEP(PEPEHIIMOHHBIE CIIEKTPAJIbHbBIE
puOOopHI.

3. PaccMoTpeTh OCHOBHBIE KJIACCHUECKHUE U COBPEMEHHBIE CIIOCOOBI PETUCTpaLlun
CHEKTPOB MOJIYYEHHBIX B CLIEKTPAIBHBIX IpHOOpax.

4. OnpeneneHye KaueCTBEHHOT0 M KOJMYECTBEHHOTO0 COCTaBa BEILleCTBA 0 CIIEKTpam
UCITyCKaHMsl, TOTJIOLIEHUS, OTPaKEHUS I paccesHus cBeTa. V3yueHnue pa3nuyHbix pU3UKO-
XUMHYECKHX CBOMCTB U CTPOEHUS BEILIECTB.



8.2. OneHo4HbIe MaTEPHUAJIbI /ISl IPOBEIEeHUS POMEKYTOYHOM aTTeCTAMHU

8.3. TpeGoBaHus K pelITHHI-KOHTPOJIIO

dopma npoBeIeHNs IK3aMeHa: CTYIeHThI, OCBOUBILIKME IPOrpaMMy Kypca, MOTYT MOJIYYUTh
OLICHKY I10 UTOTaM CEMECTPOBOM U MOyCEMECTPOBOM PEUTUHTOBOI aTTeCTallK COTJIAaCHO
«ITonmoxxeHuto o peUTHHroBoi cucreme ooydenust TBI'Y» (mporokon Ne§ ot 30 ampesst 2020 1.).

Ecnu ycnoBus «IlonoxeHust 0 peUTUHTOBOM CHCTEME ...» HE BBIIOJIHEHBI, TO 9K3aMeH
caaercs coriacHo «IlonoxeHno 0 MPOMEeKyTOUHOM aTTecTaluu (IK3aMEeHax U 3a4eTax)
oOyyJaronuxcs 1o nporpammam Beiciiero oopazoanust TBI'Y» (mmporokos Nell ot 28 ampenst 2021

T.)
9. YYHAEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
TACIATLITAHBI (MOLY.JIST)

9.1. PexoMeHayemas Jureparypa

9.1.1. OcHOBHas JuUTEpaTypa

Iudp Jlureparypa

JI1.1 |CaBenbeB U. B., Kypc obmeli pusuku. B 3-x 1. Tom 3. KBanToBas ontuka. ATomHas
¢busuka. dusuka TBepAoro Tena. GU3nuka aTOMHOTO SApa U 3JIEMEHTapHBIX YyacTull, CaHKT-
[TerepOypr: Jlanp, 2023, ISBN: 978-5-507-47045-7,

URL.: https://e.lanbook.com/book/322505

JI1.2 |Emmudanos I'. U., ®dusuka tBepaoro tena, Cankr-IlerepOypr: Jlans, 2022, ISBN: 978-5-
8114-1001-9,
URL.: https://e.lanbook.com/book/210671

JI1.3 [Maryxusn B. JI., Epmaxos B. JI., ®uzuka tBepaoro tena, Cankr-IlerepOypr: Jlanp, 2022,
ISBN: 978-5-8114-0923-5,
URL.: https://e.lanbook.com/book/210305

9.1.2. JlonotHMTE/IbHAS IUTEPATYPA

Indp Jlutepartypa

JI2.1 |[Bnagumupos I'. I'., ®uzuka noBepxHoctu TBepaAbIX Teil, Cankr-IlerepOypr: Jlans, 2022,
ISBN: 978-5-8114-1997-5,
URL.: https://e.lanbook.com/book/212228

9.3.1 IlepeyeHb MPOrpaMMHOIO O0ecCIeYeHUs!

Kaspersky Endpoint Security 10 gas Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Mozilla Firefox

Notepad++

Python

(o} el BNE Nerl Noa | B - ORI \C N N

Origin 8.1 Sr2

[EN
o

Mathcad 15 M010

[EEY
[EEY

MATLAB R2012b




9.3.2 CoBpeMeHHbIe TPO(deccHoHAIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE

CHCTEMBI
1 ObC Tel'Y
2 OBC «Jlanby
3 OBbC «YHuBepcuTerckas OMOINOTEKa OHIIAMHY
4 OBC «FOPAUT»
5 3bC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT- OdopynoBanue

3-228 KOMIUICKT y4eOHOI Mebenn, MepeHOCHOM HOYTOYK, TPOSKTOP, IKPaH

11. METOAUYECKUE MATEPHAJIBI VIS OBYYAIOLIUXCS IO OCBOEHUIO
JUCHUIIAHBI

J171s1 BBIMOSTHEHUS TPAKTUYECKHUX 3aIaHUM CTYJCHTaM PEKOMEHIYETCS CaMOCTOSITEIHHO
BBIOPATh MPUBBIYHYIO JJI HUX Cpeay pa3paboTKu mporpaMm. B kadecTBe TaKOBBIX CTYIEHTHI
MOTYT HCIIOJIb30BaTh cpeny paspadorku Delphi v Builder. B atom citydae st Busyanuzanuu
BBIYUCIICHHI CTYJICHTBI MOTYT UCIIOJIb30BaTh MMAKET MaTeMaTHueckoi rpaduku Origin.

C 1enpro 5KOHOMHUH BPEMEHH CTYACHTaM PEKOMEHAYETCS UCIIOIb30BATh MATEMATHUYECKUE
naketsl Maple u Mathcad. bnarogapst MOIITHOM MHTEIUIEKTYAIBHON Cpe/ie MPOrPaMMHUPOBAHHSI
CTYJEHTBI MOTYT MOJHOCTBHIO COCPEIOTOYUTHCS Ha pa3paboTKe U HCCIEA0BAaHUN MAaTEeMAaTUYECKUX
MoJieJIeil, MUHYsI 3Tall HAlMCAHUS BCIIOMOTATeNbHBIX MOAMPOrpaMM 1o nuddepeHInpoBaHUIO
UHTETPUPOBAHUIO U T.1. J[7151 ObICTPOil BEIPAOOTKM HEOOXOAMMBIX HABBIKOB UCIIOIB30BAHUS ITHX
MAKeTOB K JAHHOMY METOJINYECKOMY KOMILIEKCY MPUIIAratoTCs SJIEKTPOHHBIC YUCOHUKH TI0
JTAHHBIM TTAKETaM.

[Tepeuens mporpaMMHOro obecreueHus, pa3padboTaHHOTO Ha (aKyIbTeTe

[Iporpamma juist MOJIEKYISIPHO-TMHAMHYECKOTO MOJIEIMPOBAHUS IIpoLiecca
AMUTAKCUAIBHOTO pocTa (pa3paborana B.M. CamconoBbim u M.IO. Ilymikapem);

[Iporpamma 1u1st MOJIEKYJISIPHO-TMHAMHYECKOTO MOJIEIUPOBAHUS 3BOJIFOIIMN MAJIBIX CUCTEM
(pa3pabotannas B.M. CamconoBbiM 1 B.B. JIpoHHUKOBBIM);

IIpoMeXyTOYHAS ATTEeCTALIUA

Bompocsr 1151 mpoBepky 3HAHUN TP OCBOCHUH TUCIIUATIIIUHBI:
[loHsiTHE O KOHAEHCUPOBAHHOM COCTOSIHMM BEIIECTBA.
Oco00EHHOCTH TBEPJOTO M KHIKOTO COCTOSIHUN. ATperaTHbIE COCTOSIHUSI BEIIECTBA.
Knaccudukanus KOHASHCUPOBAHHBIX TN M0 THITY XUMUYECKOU CBSI3U.
Oco0eHHOCTH IBI)KEHHS YaCTHI] B KPUCTAIIAX M KUAKOCTX. [loHATHE O OIMKHEM U JaTbHEM
MOpsIAKE.
OcHoBBI KpHUCTaILIOrpaduu.
Turbl cBsI3€M B KpUCTAJUIAX.
7. DOHOHBI U KOJICOAHUS PEIICTKH.

3amauu Uit IPOBEPKU YMEHUN MPU OCBOCHHUH JTUCLUTLITUHBI

3amauva 1. [Tokazars, uto a1 notennuana Jleanapn Jxonca d = 1.12a.

3agaua 2. [loka3ars, 4To U3

U =32 0() =N |G - 2G|

CJICOYECT, UTO 17 < d wuHalTH BBIpAXKCHHE, CBA3BIBAIOIICE 17 U d.

el A

oo



3anaua 3. C ucnonp3oBanueM BblpakeHus: d = 1.12a ans paBHOBECHOTO PACCTOSIHUS MEXKIY
OMKalIIMMU  COCElIMHU, BBIBECTH (DOpPMyNy Ui SHEPrMHM CBS3M U CPaBHUTH pPE3YyJbTaT C
npuOIMKEHHOH  (hopMyIon

E,=-U= %N(+s)12 = 6N¢

3amaya 4. BeiecTu dhopmyny
Nag? p
v=-"(1-£)

Ro Rg
JUISL TIOJTHOM DHEPIUM KPUCTAILUIMYECKON PEIIeTKH, rae Ry — paBHOBECHOE PAaCCTOSHUE MEKIY
ONMMKANIIMMU COCEIMU.
3anaya 5. PaccuuTath o U1t 0ECKOHEUHOM 1IETIOYKH MOHOB IPOTUBOIIOJIOKHOIO 3HAKA.
3anmaua 6. [IpeneOperast BKIaJAOM CHUJI OTTAJIKUBAHUS, OLCHUTH MOJIIPHYIO SHEPTHUIO CBS3H B
monoxkpucramnte KCL. PaBHOBecHOE paccTosiHIE MEK Ty Omikaiummu cocensimu Ry, = 3,147 A.
3amaua 7. Ha ky6uuecknii kpuctam nagaer usinydenne ¢ A = 1,54A. Orpaxenne nabmogaercs
npu 6,,;, = 11°. Haiitu nocrostuayto pemietku d.
Bornpocs! uist npoBepKy 3HaHUM IPU OCBOCHUH JUCLUIIIIMHBI:
1. PazgenpHas (yHKOMS pacnpeneieHHs Kak KOJHMUYECTBEHHAsh Mepa OJIKHEro mopsaka B
KUIKOCTSX.
2. PaccesiHHme pEeHTT€HOBCKOTO H3JIyYEHUS, IEKTPOHOB W HEUTPOHOB B JKHUIKOCTSAX U TBEPABIX
Tenax.
3. OmpeneneHne paguanbHOH (QYHKIUM pACHpenesieHus] W3 JKCIEPHUMEHTOB I10 PACCESHHIO
PEHTI€HOBCKHX JTy4eH.
HccnenoBanue CTpyKTYpHI )KUAKOCTEH. MeToa qudpakiini peHTTEHOBCKUX JTyUEH.
Metop paccestHUsI HEUTPOHOB.
OnexrpoHorpadus KOHISHCHPOBAHHOTO BEIIECTBA.
Jpyrue s3KcriepuMeHTaIbHbIE METO/BI.
3aauu U1l IPOBEPKU YMEHUI MPU OCBOEHUU JIUCLUILIMHbI
3azmava 1. V3 BeIpakeHuUs 17151 SHEPTrUU JIEHHAPI-HKOHCOBCKOI0 KpUCTalia

U=1500y) = 1N [5,65)2 - 3,65

HOJIY4YUTh (HOpMyYIy JUIsL SHEPrHMM CBS3M B JIONMYIUEHUHM, YTO 77 = d, W 4YTO YUYMUTHIBAETCS
B3aMMO/ICHCTBHE TOJIBKO C OJIMKANILIUMU COCESIMU.

3anaya 2. MloHHbBIE KPUCTAJLIIBI COCTOST U3 MOJIOKUTEIBHO U OTPULIATENIBHO 3apsSyKEHHBIX HOHOB.
OTu MOHBI cepudyecku CHMMETPUYHBI, a CHJAMU B3aUMOJEHUCTBUS MEXJIYy HHUMHU SBISIOTCS
LIEHTpaJIbHbIE KYJIOHOBCKHME CUJIBI U HEKHE CHJIbl OTTAJIKUBAHU, MPUPOJIA KOTOPBIX HE MOXET OBbITh
omnKcaHa B paMKax KiacCcuueckou teopuu. [103TOMYy BBIpaXKeHWE IJIsl SHEPTHU B3aUMOJIEHCTBUSA &;j

MEXIy IBYMs MOHaMHU [ M j B Kpuctayuie coctaBa XY, o0pa3oBaHHOM U3 MOHOB C 3apsaMu +e U
— e, COJICPKUT J]Ba WICHA U 3alIUChIBAETCS TaK:

No ok

e? b
&ij = + T_ + ?,
lj 5]
rac rij — PpacCTOAHUE MEXAY ABYMA PAasHOMMEHHBIMU HOHAMH, a bun - OMIIUPUYCCKHUEC
KOHCTAHTHI.
U3mepss 1;; B eIMHHMIAX PACCTOSAHHMSA T MEXKIY ONMMKaHIIMMK COCEISAMM, T.€. IOJIaras
rij = al-jr,
¥ CyMMHUpYS TIO BCEM HOHAM TIPH j # [, HAXOAHW SHEPTHIO &; -TO MOHA B IOJIE BCEX JPYTHX
HOHOB!:

Trac

A=Ziai‘jl, szza;jn.

J#i J#EL
Ecan paCCManI/IBaeMI)II\/II -BIH MOH 3apsKEH OTPULATEIIBHO, TO IJIKOCBI U MUHYCBI B ITOCJICIHEM
BBIPQXKEHUM ISl TOCTOSIHHOM Majnenynra A OTHOCSATCS COOTBETCTBEHHO K IOJIOKUTEIBHBIM U
OTpULATCIIBHBIM HOHAM.
W3 BeIpakeHHUs nOns € BBITEKaeT, 4YTo TMOJHas »Heprus pemetku U(r) kpucramia,
coaepxaiiero 2N MOHOB paBHA



U@ = Ne = NS
r)=Neg =—-N(———

' rorn

€CIIM TPEANONIOKUTh, YTO N JOCTaTOYHO BEJIMKO, YTOOBI MOXHO OBUIO TpeHeOpeyb
MOBEPXHOCTHBIMHU (P PEKTaMHU.

[Tokasate, uro sueprusi pemerkd U(ry), COOTBETCTBYOIIAsS PABHOBECHOMY KpaTdaullemy
PaCCTOSIHUIO MEXy HOHAMH T = T, 3aJ1aeTCS B BUJIE:

NAe? 1
e =-——(1-7)
0




