





BCTYII

[Iporpama HaBuaneHOI AucHMILTiHY “/{udy3is B peansHuX KpucTanax” cCKilIaJeHa BiAMOBIIHO A0 OCBIT-

HBO-TIPO¢eCIHHOT IPOTPaMH TTiATOTOBKH maricTpa

CIIeLIJIBHOCTI E4 — ¢izuka Tta acrpoHoMisn

1. Onuc HAaBYAJBHOI JUCHHUILTIHA

1.1. Meror BuKIamaHHs HaBYaAJIbHOI IUCIIUIUIIHY €:

O3HAWOMHTH CTYJIEHTIB 13 Teopieio audy3ii B KpucTanax y 3B’ 43Ky i3 HasBHICTIO Ie(EKTiB KpHUCTa-
J19HOT OYI0BH.

1.2. OCHOBHUMU 3aBJJaHHSIMU BUBUYCHHSI TUCITUILIIHY €:

B paMKax (Di3UKH pealbHUX KPUCTATIB BUBUUTH MPOIIECH, IO BiOYBAIOThCA B nU(y31itHIN 30H1
KPUCTATIYHUX CUCTEM Ta CYNPOBOIKYIOU] IX €PeKTH KIHETUYHOTO IMOXOKCHHSI.

1.3. KinbkicTh KpeauTiB — 3

1.4. 3aranpHa KUIbKiCTh ToauH — 90

XapakTepruCTUKa HAaBYATBHOT JIUCIUTUTIHH

3a BUOOPOM
Jlenna ¢opma HaBYaHHS ‘3aqua (mucranuiitHa) opma HaBYAHHS
Pik niaroroBku
1-ii | -
Cemectp
2-it \ -ii
Jlexmii
24 ron. ‘ rom.
[IpakTHyHi, ceMiHapChK1 3aHATTS
| roJ.
JlaGopaTopHi 3aHATTS
TOJI. | TOJI.
CamocriitHa po6oTa

66 ron. | TOJI.

[HMBiTyanbHi 3aBIaHHS

2 KOHTPOJIbHI poOOTH

1.6. 3rigHO 3 BUMOTaMHu OCBITHBO-TIPO(ECIHHOI MpOrpamMu CTYIEHTH TOBUHHI JOCSTTH TaKHX pe-
3yJIbTaTiB HABYAHHSL:

3HATH: 0COOIUBOCTI MU(PY31HHUX TIPOIIECIB Y peaTbHUX KpUCTadaxX Ta CydyacHI METOJIU €KCIIepuMe-
HTAJIBHOTO JIOCHIKEHHS 3B’ 3Ky AU(DY31HHUX KOe(IiLi€HTIB i3 CPYKTYpHUM CTaHOM Au]y3iiHOI
30HH;

BMITH: aHaNI3yBaTH IMpPOILECH, 1[0 CYIPOBOUKYIOTh TU(Y31I0 B pealbHUX KPUCTATIUHUX TiJlaxX y
3B’43KY 3 HasBHICTIO B HUX MIKpOJe(eKTiB TaKUX SIK BHYTPIIIHI Ta 30BHILIHI MOBEPXHI, TUCIOKa-
1ii, iHo(pa3H1 BKIIOYSHHS Ta 1HIIIE.

2. TeMaTHYHUH JIaH HABYAJILHOI JUCHMILIIHA

Posznain 1. Tlpouecu B audy3iiiHii 30Hi.

1. Bzaemna qudysia. Edexr Kipkengana. Ananiz Jlapkena.

2. TepmoauHamiuHuil MiaXia 1o onucy audysii. 3aransHa peHoMeHOoNor uHa Teopist audysii. Ii 3a-
CTOCYBaHHS JI0 OTIMCAHUSI KOHKPETHBIX SBICHHUI TIEpeHoca.

3. ®eHOMEHOIOT14YH1 PIBHSHHS B3a€MHOT AUQYy3ii 3 ypaxyBaHHSIM BaKaHCIH.



4. OneprxaHHs 3HaYeHb KOedilieHTiB A1]y3ii y KOHKPETHOMY BUIJISAII.

5. Edpext Manninra kopessmii 1udy3iifHuX cTprOKiB aTOMIB y BaKaHCIITHOMY HOTOLI.

6. Po3noxin Bakanciii y audys3iiiniii 3oni. Konkypenuis edexris Kipkenmana i @peHkens.

7. Po3noain HanpyxeHs y audy3iiiHiil 30H1. Brumus HanpyxeHnp Ha qudy3iro i cynyTHI edexTu.

8. udysiiti nporecu y 6ararodazHux cucreMax. 3B’ s130K MiXk (a3oBOIO JiarpamMoro i po3moi-
JIOM KOHIIeHTparii B Audy3iiHii 30Hi.

9. Nudysiitai nporiecu y 6araToga3HUX CUCTEMax: CUCTEMHU 3 OOMEKEHOI0 PO3UHMHICTIO Y TBEPIin
¢a3zi, cuctemMu 3 IPOMIKHUMU (pa3zamH.

10. Kineruka pocty a3 y nudysiitniii 30H1. dudysiitauii pexxum. MexxoBa KiHeTHKa

Po3nin 2. {udy3is i nepextu KpucTatis.
11. CyuacHi ysBIEHHS PO CTPYKTYPY MexX 3epeH. Judys3ist y3a0BxK Mex.
12. Tucy3ust B3AOBXK MOOJMHOKO]I cTarfionapHoi Mexi. AHani3z @imepa.
13. ExciepuMeHTaIbHI METOIM BU3HAYEHHS ITapaMeTpiB 3epHOMEKOBOT Tudy3ii.

14. Opienraniiina 3anexHicTh KoedimieHTa 3epHOMEX0BO1 audy3ii. [lapamerpu 3epHOMEKOBOI
Iudy3ii pu BakaHCUITHOMY MeXaHi3Mi. Y MOBH 3aCTCOBHOCTI aHauizy dimepa.

15. lucysia B monikpucranax. Knacudikaris qudy3iiHIX pexXUMIB Ui CTalllOHAPHUX 1 PyXOMHX
MEXK.

16. udysis pyxomumu mexxkamu. Mirpaiist Mex, COpUYMHEHA MEXKOBOIO TU(Y3I€r0.
17. CtpykTypa BitbHOI oBepxHi Kprctana. [loBepxHeBa nudysis.

18. ExciepuMeHTanbHe BU3HAUYCHHS NapaMeTpiB MOBEPXHEBOI Ta 00’eMHOI qudy3ii MeTo0M Tie-
pPEHECEeHHS MacH B3JI0BXK BUIBHOI MOBEPXHi KpUCTaa.

3. CTpyKTypa HaBYaJbHOI AUCHMILIIHH

Ha3zBu po3aniB i Tem Kinekicts roanu
Jlenna dhopma
Ycboro| y Tomy 4ucii
1 |1)JL|iH.[c.D.
1 2 |3]4/5/6|7
Po3ain 1. Ilpouecu B nudy3iiHii 30Hi
1. Bzaemua nudysis. Edexr Kipkennana. Anani3 JlapkeHa S) 1 4
2. TepMoarHAMIYHUHN TAX1] 10 onucy Audy3ii. 3araapHa (EHOMEHOIOTIuHA 5 2 3
Teopisd Audys3ii
3. @eHOMEHOJIOT14HI PIBHSIHHS B3a€MHOI AM(]y3ii 3 ypaXyBaHHIM BaKaHCIH 5 1 4
4. OtpuMaHHs 3HaueHb KOeiieHTIB 1U]y3ii B SBHOMY BUIJISAL 5 1 4
5. Edpekr MaHHMHTa HAaNpaBJIEHOT0 MMOTOKY BaKAHCIH 5 2 3
6. Po3noain BakaHciii B audysiitHoi 30H1. KoHkypeHis epexTiB 5 1 4
Kipkenpanna i @penkens
7. Posnogin Hanpyskenb B audysiiiHoi 30mi. Ix Brus Ha audysito i cymyTHi 5 2 3
il edexkTn
8. 3B's130K Mixk (ha30Boi Jiarpamoro i po3noAiIOM KOHIIEHTpaLlii B 5 2 3
nudy31iHOT 30H1 TPH B3aeMHIN 1udysii
9. HidysiitHi npouecu y 6aratoasHUX cUCTEMax: CUCTEMH 3 0OMEXEHOI0 5 2 3
PO3UIHICTIO Y TBEepiil a3i, CUCTEMHU 3 MPOMIKHUMU (hazaMu
10. Kineruka pocty a3 y nudysiiniii 30Hi. Audysiinuit pexum. Mexoa 5 2 3
KIHETHKA
Pasom 3a pozzinom 1 50 |16 34
Po3aina 2. Iudysis 1 nedextu kpucrain




11. CygacHi ysiBICHHS IPO CTPYKTYPY Mex 3epeH. {ndysis y3m0Bx Mex 5 1 4
12. Iudy3us B3OOBXK MOOIMHOKOI CTaIllioHapHOT Mexi. AHaii3 Pimepa 3) 1 4
13. ExcriepuMeHTaIbHI METOAM BU3HAUCHHS ITApaMeTPiB 36PHOMEIKOBOT JTH- 5 1 4
dy3ii
14. OpieHnrariitHa 3a71eXHICTh KoedimieHTa 3epHoMexoBoi nudysii. [Tlapame-| 5 1 4
TPU 3epPHOMEKOBOI AU Py3ii MpKU BaKaHCHITHOMY MeXaHi3Mi. Y MOBH 3aCTCOB-
HocTi aHami3y dimepa.
15. Tudysis B momikpuctanax. Kimacugikauis audy3iiHux pexumiB 1is ) 1 4
CTaI[IOHAPHHUX 1 PYyXOMHUX MEXK
16. Audysis pyxomumu mexxamu. Mirpaitist Mex, COpUYMHEHA MEKOBOIO ) 1 4
nudysiero
17. CtpykTypa BiIbHOI TOBEpXHi KpucTaia. [loBepxHeBa qudy3is 5 1 4
18. ExciepuMeHTanbHe BU3HAUCHHS TapaMeTPiB MOBEPXHEBOT Ta 00’ €MHOT ) 1 4
JQy3ii METOJIOM MepEeHECEHHs] MaCH B3/JIOBXK BUIbHOI MOBEPXHI KpUCTaJIa
Pasom 3a pozzisom 2 40 |8 32
Ycboro roouH 90 |24 66
4. Temu ceMiHapCbKHUX (MPAKTHYHHX, JTA00PATOPHHUX) 3aHATH
5. 3aBaaHHsA 15 cCaMOCTiifHOT podoTH
No | 3 BHKOpHCTaHHSIM JIITEPATYPHUX JDKEPEI 13 CIHMCKa PEKOMEHJ0BaHoT jtitepary- | Kimbkicts
pu IpopoOKa MUTaHb, TOCTABICHUX BUKJIAJa4eM Ha JIKIii 3 TeMU: TOMMH
1 | Bzaemna qudysis. Edexr Kipkennana. Ananiz Jlapkena 4
2 | TepmoauHaMiuyHU#l miaxia o onucy audysii. 3araabHa GEHOMEHOJIOTIYHA TE€O- 3
pist tudysii
3 | deHoMeHOJIOTI4HI PIBHSIHHS B3aeMHOI AU(y3ii 3 ypaxyBaHHSIM BaKaHCIH 4
4 | OrpumaHHs 3HaueHb KOeIieHTIB AU]y3ii B SBHOMY BUIJISAL 4
5 | Edpexr MaHHMHTa HapaBJIEHOr0 MOTOKY BaKaHCI 3
6 | 6. Posmonin Bakauciii B mudy3iitHoi 30Hi. KorkypeHnuis epexriB Kipkennamna i 4
Dpenkens
7 | Posmoain HanpysxkeHb B 1u(ys3iiiHoi 30Hi. IX BIuMB Ha audys3ito i cymyTHi ii 3
edekTu
8 | 3B'130K Mix (ha30BOi AlarpaMoro 1 po3MoAijIoM KOHLIEHTpalii B 1udy3iiHOT 30H1 3
pH B3aeMHIN 1udysii
9 | Hidpysiitxi mpouecu y 6aratoazHUX CUCTEMAaX: CUCTEMHU 3 00MEXEHOI0 3
PO3YIHICTIO Y TBEpiH (a3i, CHCTEMH 3 MPOMDIKHUMHU (ha3zamu
10 | Kineruka pocty a3 y nudysiiniit 30H1. Audy3iitauii pexum. MexoBa KiHe- 3
THKA
11 | CyuacHi ysiBJI€HHS PO CTPYKTYpY Mex 3epeH. Jndys3is y310BK Mex 4
12 | 12. Indy3us B3I0BXK MOOTUHOKOI cTarioHapHoi Mexi. Araiiz dimepa 4
13 | ExcnepumeHTanbHI METOAM BU3HAYEHHS TapaMeTpiB 3epHOMEXO0BOT 1udy3ii 4
14 | OpienTariiiina 3aj1exHICTb KoedilieHTa 3epHOMExk0BOi AuPy3ii. [lapameTpu 4
3epHOMEKOBOI MU(y3ii MpH BakaHCUITHOMY MeXaHi3Mi. ¥ MOBHU 3aCTCOBHOCTI
aHamzy dimepa.
15 | dudysia B nonikpucranax. Knacudikamis audy3iiHUX peKUMIB ISl CTalllOHA- 4
PHHX 1 pyXOMHUX MEX
16 | Audysis pyxomumu meskamu. Mirparfisi Mex, CIpUIHHEHA MEKOBOIO TH(DY3i€r0 4
17 | Ctpykrypa BinbHOi moBepxHi kpucrtaia. [loBepxnesa nudysis 4
18 | ExciepuMeHTaIbHE BU3HAYCHHS MTapaMeTPiB MOBEPXHEBOT Ta 00’ eMHOT nudy3ii 4
METO/IOM IEPEHECEHHs MacH B3J0BX BUIbHOI MOBEPXHI KpHCTaNIa
Pazom 66




6. Temu KypcoBHX pooiT:

7. MeTOoaH KOHTPOJIIO:
KOHTp. po0., 3aliK.
[TuTaHHS 10 KOHTPOJIIO:

1. Bzaemua mudysis. Edexr Kipkennana. Anani3 Jlapkena.

2. TepmoauHaMiuHuMiA Tixin 1o onucy audysii. 3aransHa Genomenonoriuna Teopist audysii. Ii 3a-
CTOCYBAHHS JIO ONKCAaHUsI KOHKPETHBIX SBIICHUH MepeHoca.

3. denomMeHONOTIUHI PIBHAHHS B3a€MHOI 1n(y3ii 3 ypaxyBaHHSIM BaKaHCIH.

4. OtpuMaHHs 3Ha4eHb KOe]iieHTiB Au(y3ii B IBHOMY BUTIISII.

5. Edpekr MaHHUHTA HAaNpaBIEHOTO MTOTOKY BaKaHCIH.

6. Po3moxin Bakanciii B audysiitHoi 30ni. Konkypenmis epekriB Kipkennamna i @peHkens.

7. Posnogin HampysxkeHsb B audysiiiHoi 30Hi. Ix Brmus Ha mudysio i cymyTHi iit edexTu.

8. 3B's130K Mix (ha30BOi AiarpaMoro i pO3MOAISIOM KOHIIEHTpAIiil B 1u(y31iHOT 30HI IPU B3a€EMHIN
mudysii.

9. Jlidysiitni npouecu y 6ararodasHux cucteMax: cucteMu 3 00MEKEHOIO po3uiHicTIO y TBepiil
¢azi, cucTeMu 3 TPOMIKHUMH (hazamH.

10. Kineruka pocty ¢a3 y nudysiiHii 30H1. Audysiiiauii pexxum. MexxoBa KiHETHKA.

11. CyuacHi ysBJIE€HHS PO CTPYKTYPY MexX 3epeH. Judys3is y310BK MeX.

12. Indysis y310BkK NOOAMHOKOI CTalliOHAPHOI Mexi. aHami3 dimepa.

13. ExcriepuMeHTanbH1 METOM BU3HAYCHHS [TapaMeTpiB 3epHOMEKeBOT nudy3ii.

14. OpienTaniiiHa 3aJeXHICTh KoedilieHTa 3epHOMexeBol nudysii. Ilapamerpu 3epHOME)eBOT
nudys3ii Ipyu BakaHCIITHOMY MeXaHi3Mi. Y MOBH 3aCTOCOBHOCTI aHai3y imiepa.

15. lucysia B nmomikpucranax. Knacudikamist audy3iiHUX peKUMIB AJIs CTALlIOHAPHUX 1 PYXOMHUX
MEX.

16. Mudysis pyxomumu mexxamu. udy3iiiHo-iHayKOBaHa Mirpariisi Mex 3epeH.

17. CtpykTypa BibHOI MOBepxHi kpuctana. udysis y310Bx noBepxHi. BusHaueHHs napameTpis
MOBEPXHEBOI M y31i METOJIOM NEPEHECEHHSI MaCH.

18. ExcriepiMeHTalIbHE BH3HAUSHHSI MTapaMeTpiB TOBEPXHEBOI 1 00'eMHOi audy3ii MeTomoM mepe-
HECEHHS MacH B3JIOBXK BUIbHOT TOBEPXHI.

3agaikoBuii oijter Ne 1

1. B3aemna nudysis. Edexr Kipkennana. Ananiz lapkena.

. 3HalTH KIHETUYHHUN 3aKOH 3pOCTaHHS 11apy okcuay Meo Ha MoBepXHI MeTaay B MPUITYIIEHHI, 110
OKCHJI 3pOCTa€ B pe3ynbpTari 1udys3ii MeTaleBUX 10HIB Uepe3 1ap OKCHAY Ha 30BHIILIHIO TOBEPXHIO,
1€ BIIOYBAETHCSI OKHUCIICHHS.

3anikoBuii Oister Ne 2

. Tepmoaunamiuynumii miaxix g0 ommcy mudysii. 3aranbHa GpeHoMeHonoriuna Teopis audysii. Ii 3a-
CTOCYBaHHS /10 OIUCY KOHKPETHUX SIBUIL IIEPEHOCY .

. OTpumaiitTe Bupa3 ajsl TOBIIMHY IIapy IHTEPMETATIAY, 110 POPMYETHCS IPU B3aeMHIM 1udy3ii ABOX
METaJiB, 3a AKOi BiZIOYBa€ThCS 3MiHA KIHETUYHOTO 3aKOHY 3pOCTaHHS 3'€THAHHS.
3asuikoBuii Oier Ne 3

. ®eHOMEHOJIOT14HI PIBHAHHA B3a€MHOI AU (]y3ii 3 ypaxyBaHHSAM BaKaHCIi.



. Bonenp nomirnenwnii B pe3epByap 3 TOBIIMHOIO CTIHOK A = IMMm. Pe3epByap 3HaAXOAUTHCS Y BaKyyMi.
Tuck BoaHIO B pe3epByapi pl = 105I1a. Po3paxyBaTu moTiK BOAHIO KPi3b CTIHKY pe3epByapa, sIKIO0
B1JIOMO, III0 PO3YMHHICTH BOJHIO B METaJIl MPOIMOpPLIHHA /P 1 CTAHOBUTH 10°ar% pu p = 10%11a,

2 cfl 3

koedimienT audysii BogHIO B MeTaii, D = 10°° m%c %, atomHuit 06'em MeTalty o~ 102° M2,

3anikoBuii Oisier Ne 4
. OTpuMaHHs 3Ha4eHb KOedIi€HTIB 1U]y3ii B SBHOMY BUTJISII.

. Y nudy3iiiHuil KOHTaKT npuBeneHo pedoBuHHU A 1 B. Ilicns Binnamy BUSBMIIOCH, IO KPUBa PO3IO-
niny Cg(x) cumerpuuHa o0 Touku Cpg(Xp), 1€ Xg — KOOpJAWHATA IJIOMIMHI BUXIAHOTO KOHTAKTY.
[Ilo mMoxHa cKa3aTH MPO KOHIEHTPALIWHY 3aIekKHICTh KoedimienTa qudysii Dg? fkoro dyHKITIE0
onncyetbes Cg(X)?

3anikoBuii Oister Ne 5
. Eextr MaHHMHTa HaNPaBJIEHOTO NMOTOKY BaKaHCIH.

. Y nudysiiiniii 30H1 cucremu A-B 3pocTae map CHoiayku, TOBIIMHA SIKOTO A JIHIHHO 3aJI€XKHUTh BiJl
yacy Bigmany. Yepe3 10 roaun Bignany KoHueHTpauii B Ha pi3HuX Oeperax mapy BUSBUIHCS PiB-
aumu C; = 0,65: C, = 0,66, a fioro ToBmmHa A = 20 MkM. OIIHUTH KIHETUYHUH KOe(IllieHT 3pOC-
TaHHS CIONYKH, AKIIO B3aeMHa nu(dy3is A—B BinOyBaeTbcs YHUIOISPHO.

3anikoBui Oizer Ne 6
. Po3mogin Bakanciii B qudysiiinoi 30Hi1. Konkypenmis edekri Kipkennamna i @penkers.

. Iicns 10-ronunnoro Bignany npu 200 °C 6ikpictamia Zn 3 MiTHOIO TUTIBKOIO, 1110 HAMHUJIEHA Ha io-
r'0 TOpellb, NEPIEHIUKYIAPHUN TUIOIMHI MEK3EPEHHOI MeK1, BUMIPSIIM po31oall KoHueHTpaii Cu
METOJIOM 3HSTTS IIapiB, MapalelbHUX IUIOUINHI JpKepena nudy3ii. 3 BUKOpUCTaHHSIM pimeHHsa Di-
mepa oGuncimm koedirient sepHomerxenoi Dy~ 10 M’ i 06'emuoi D~10 1% MPct mdysii. Un
MIpaBOMIpHO OyJI0 BUKOPUCTOBYBATH pilieHHs Dimiepa B JaHOMY BUNIAAKY?

3auikoBuii Oier Ne 7
. Po3nozin HanpyxeHp y audy3iiHiil 30H1. BB HanpyxkeHb Ha nudys3ito i cynmyTHi edekTu.

. byno npoBeaeno audy3Huii Bianan 3pa3kiB 1BoX TUIIB: 1-if ckiagascs 3 datyHi (Cu + 30ar.% Zn) 1
BIJINAJIIOBABCS Y BaKyyMi, 2-i sIBIISIB cO0010 3pa3ok OyTepOpOIHOrO TUITY, CKIIaJEHUH 3 MiJi Ta ja-
TyHi. Y npoueci Bignany npu T=900 °C BinOyBanacs cyOaimanis HUHKY 3 1-ro 3pa3ka B BaKyyM 1
B3aeMHa 1u(dy3id HUUHKY 1 MiIl B 2-My 3pa3ky. Ilicist 10-tu roguHHOrO Bijgnanty Oyiau BUMIpSHI po-
3MO/IICHHS KOHIEHTpalii HUHKY B AU(Y31HHUX 30HaX ABOX 3pasKiB. SIkuMm crmocoboM ciij oopo-
OUTH pe3yabTaTH €KCIIEPUMEHTY, 100 OTpUMATH 3HAYEHHS Koe(dillieHTIB AUQY3ii, 0 XapaKTepHu-
3YIOTh KIHETUKY ITU(Y31HHUX MPOLECIB B KOXKHOMY 31 3pa3KiB?

3asikoBuii Oier Ne 8
. 3B's130K MiX (ha30BO1 JlarpaMoro 1 po3MoAUIOM KOHIEHTpalli B Judy31iHOT 30H1 IPU B3a€EMHIN JH-
¢ys3ii.
3 TepMOJIMHAMIKHU HE3BOPOTHHUX MPOIIECIB BUIUIMBAE, IO B 130TEPMIUHUX YMOBaX IU(y3HUHN MOTIK
BU3HAYAETHCS CHiBBiMHOMIEHHIM j =— LV, ne L — kiHetnunuii koeddirment, VL — rpamieHT Xi-

MIYHOT0 MOTEeHLIaTy AU YHIYIOUMX YaCTUHOK. Bupa3uT KiHeTHYHUNA Koe]ilieHT uepe3 Koedili-
enT nudysii D 1 pyxauBicts B.

3agikoBui 0ijier Ne 9



. Audysiitai npouecu y 6araropazHuxX CUCTEMaX: CUCTEMU 3 OOMEXEHOI0 PO3YMHICTIO y TBepIiil pa-
31, CHCTEMH 3 TPOMIKHUMH (hazamH.

. Onianty xoedimient audysii Bakanciit B 30m0ti npu 40 °C, cCKOpUCTABIINCH EMITIPUYHUM IPaBH-

aom H = 18kTy, 1 BBakarouwm, mo eHepris yrBopeHHs Bakanciii Hy = 0,87 eV, npeaexcrnoneHTHUI
5 2 -1

MHOXHHUK Do =2-10" M“c ", Temneparypa miasienns 3o0mota T, = 1336 K.

SaJsikoBmii Oisier Ne 10

. Kinetuka pocty cnonyk y nudysiitauii 30Hi. Pi3Hi pexumu pocty. Y3romxkeHHsa nudy3iiHux i Me-
KOBHUX ITOTOKIB.

. 3 TepMOJMHAMIKH HE3BOPOTHHUX MPOIIECIB BUILUIMBAE, 110 B 130TEPMIUHUX YMOBaxX IUPy3HUNA MOTIK
BU3HAYAETHCS CIiBBiAHOIIEHHAM | =— LV, ne L — kinetnunuit koeddinuent, VL — TpagieHT XiMmi-

YHOTO MOTEHIialy AU YHAYIOUNX YacTUHOK. Bupasutu kineTnyHuii koedilieHT yepe3 KoedilieHT
mudysii D 1 pyxnusicts B.

SaJsrikoBuii Oijier Ne 11
. CyuacHi ysIBIEHHS TIPO CTPYKTYPY MeX 3epeH. [Judy3is y310BxK MEXK.

. B sxomy pexxumi 3a kiacudikaiiero Xappicona Bin0OyBaeTbcs nudy3is JOMIIIKHA B OiKpicTasl, sK-
10 KYT P BEPIIMHI 130KOHIIEHTPAI[IOHHOTO KOHTYPY MOOIM3y MexXi 3epeH nopiBHioe 160°7

3ajrikoBuii 0ij1eT Ne 12
. Audy3ust B30BK MOOJMHOKOI cTarfioHapHoi Mexi. AHami3 Dimepa.

. OTpumaiite Bupa3 1jisi TOBIIMHY APy IHTEPMETANi Ty, M0 (GOPMYETHCS 3a B3aeMHOI audys3ii 1BoX
METaJIiB, IPH SIKOi BiJOYBA€THCS 3MiHA KIHETUYHOT'O 3aKOHY 3pOCTaHHSI CIIOJYKH.
3auikoBuii Oier Ne 13

. ExcriepuMeHTanbHI METOIM BU3HAUYEHHS TapaMeTpiB 3epHOMEXOBOI Tudy3ii.

. Bonenb nomimenunii B pe3epByap 3 TOBIUIMHOIO CTIHOK A = 1MM. Pe3epByap 3HaXOAUTHCS y BaKYyMi.
Tuck BogHto B pezepByapi pl = 105I1a. Po3paxyBatu noTik BOJHIO Kpi3b CTIHKY pe3epByapa, SKILIO
B1JIOMO, LII0 PO3YMHHICTb BOJHIO B METaJIl MIPOIOPLIHHA /P 1 CTAHOBUTH 10 ar% Ipu p = 10%11a,
koedirient mudys3ii Boxuro B merami, D =10 M’c ™, aromumii 06'em Metany o~ 1072 v,

SaJsikoBmii Oisiet Ne 14

. OpieHraniiina 3anexHicTh KoedilieHTa 3epHoMexeBoi qudysii. [lapamerpu 3epHoMekeBoT AUPy3il
IIpU BaKaHCITHOMY MeXaHi3Mi. Y MOBH 3aCTOCOBHOCTI aHaii3y dimepa.

. ¥V nudysiitHuil KOHTaKT npuBeaeHo pedoBuHU A 1 B. [licns Bianmany BUSBUIIOCSA, 110 KPUBA PO3IO-
niny Cp(x) cumerpuuHna 1moa0 Touku Cp(Xg), 1€ Xo — KOOpAUHATA IUIONMIMHI BUXIAHOTO KOHTAKTY.
[IJo MoXHa cKa3aTH MPO KOHIIEHTPAIWHY 3aJIekKHICTh KoedimienTa qudy3ii Dg? Skoro dyHKITIED
omucyetbes Cp(x)?

3ajgikoBuii 0ijer Ne 15

. HAudyszis B nomikpucranax. Knacudikamis nudy3iiHuX peXUMIB Ui CTAlllOHAPHUX 1 PYXOMHUX
MEX.

. Y mudysiiiHiil 30H1 cuctemu A-B 3pocTae map Cromayku, TOBIIMHA SKOTO A JIIHIMHO 3aJIEKUTH BiJT
yacy Bianany. Yepe3 10 roauH Bignany KoHueHTpauii B Ha pi3HuX Oeperax mapy BUSBUIIUCS piB-
Humu C; = 0,65: C, = 0,66, a fioro ToBmmHa A = 20 MkM. OI[IHUTH KIHETUYHUH KOe(illieHT 3poc-
TaHHSI CTIOJYKH, SKIIO B3aeMHA Mu(Dy3ist A—B BiiOyBa€eThCs YHUIIOJISPHO.



3anikoBuii Oisier Ne 16
1. dudysisa pyxomumu Mexxamu. [{udy3iiftHO-1HIyKOBaHa Mirpailis Mex 3epeH.

2. Iicns 10-roguanoro Biamany npu 200 °C Gikpictania Zn 3 MiIHOIO IUTIBKOIO, 110 HAaNUJICHA Ha Ho-
r'0 TOpEIlb, NEPICHANKYIIPHUN TIOMIMHI MEX3EPEHHOT MK, BUMIPSIIU PO3MoaiT KoHueHntpaiii Cu
METOOM 3HSTTS IIApiB, MapajeibHUX IUIOMUHI JKepena audysii. 3 BUKopucTaHHAM pimeHHs Di-
mepa 00YMCIHINA KOeillieHT 3epHOMEX)eBOi Dy ~ 10 Mm% i 06’emuoi D~ 107 Mm%t mudysii. Un
MpaBoOMipHO OyJIO BUKOPUCTOBYBATH pimeHHs Dimepa B JTaHOMY BHIAAKY?

SaJsikoBmii Oisier Ne 17

1. Crpykrypa BinbHOI OBepXHI Kpuctana. Judysis y310Bx noBepxHi. BuzHaueHHs mapaMeTpiB 1mo-
BepXHEBOI M ]y3il METOAOM NepeHEeCEHHS MacH.

2. Bbyno npoBezneHo audy3HUAN BiAmai 3pa3kiB ABoX THMIB: 1-it ckinanases 3 matyHni (Cu + 30aT.% Zn) i
BIJIMATIOBABCS Y BaKyyMi, 2-i1 SIBIISIB 0000 3pa3oKk OyTepOpOHOTO TUITY, CKJIaJeHul 3 Mifl Ta ja-
TyHi. Y nponeci Bignmamy npu T =900 °C BigOysanacs cyOmimaris MUHKY 3 1-TO 3pa3ka B BaKyyM i
B3aeMHa u(dy3iga HUHKY 1 Mifi B 2-My 3pasky. Ilicns 10-tu roguHHOTO Bignaty Oyiau BUMIpsHI po-
3MO/UICHHS KOHIICHTpalii MUHKY B AU(Y31HHUX 30HAX ABOX 3pasKiB. SIKuUM crocobom ciij o0po-
OUTH pe3yabTaTH €KCIIEPUMEHTY, 100 OTPUMATH 3HAYEHHS Koe(ilieHTiB Audy3ii, 0 XapaKTepHu-
3YIOTh KIHETUKY TU(Y31HHUX MPOLECIB B KOXKHOMY 31 3pa3KiB?

SaJsikoBuii oisier Ne 18

1. ExcnepuMeHTanbHe BU3HAUYEHHS MapaMeTpiB MOBepXxHEBOi 1 00'emMHOi nudy3ii MeTonoM mepeHe-
CEHHS MacH B3JIOBXX BIJIbHOI TIOBEPXHI.

2. 3 TepMOAMHAMIKM HE3BOPOTHHX IMPOIIECIB BUILIMBAE, IO B 130TEpPMIYHUX YMOBaxX Au(y3HUI MOTIK
BU3HAYAETHCS CHiBBiIHOMECHHNM | =— LV, ne L — kinetnunuii koehdiunent, VL — rpagieHT Ximi-
YHOT'O MOTEHIiay AM(PYHAYIOUMX YacTUHOK. Bupasutn kiHeTnyHuii koedilieHT yepe3 KoedilieHT
mudysii D 1 pyxnusicts B.

8. Cxema HapaxyBaHHs 0aniB

IToTo4HMI KOHTPOJIb
Kontponbna po6ota 3a Te- | KonTponsna pobota 3a Te- 3anik Cyma
mamu T1-T10 mamu T11-T18
30 30 40 100
T1, T2 ... — TeMu po3aiiiB

KonTtponbsHa po6oTa 3 KOXKHOT TEMHU CKJIAJA€ThCS 3 IBOX MUTAaHb. BiAMOBIb HAa KOKHE MUTAHHS
oLiHIOETHCA B 1,5 Oana.

3aiik IpoBOIUTHCA y MUCHMOBIH (opMmi. 3aikoBHil O11€T MICTUTH /IBa MYHKTHU: | TEOpEeTUUHE TH-
TaHHs 1 1 3amady. BianoBiap Ha KOKEH MYyHKT OLIHIOEThCS B 20 OaiB.

HIkaJua ouiHIOBAHHSA

Cyma GaniB 3a BCl BHAM | OriiHKa 32 HAI[IOHAIBHOK MIKAJIO0
HABYAJIBHOI  JISUIBHOCTI
HpOTﬂFOM CeMeCpr IS eK3aMeHy JJIsL Baﬂle
90 - 100 BIJIMIHHO
70-89 nobpe
3apaxoBaHO
50-69 3aJI0BLIIBHO
1-49 HE3aI0B1IBHO HE 3apaxOBaHO
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