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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CrocobeH oCymiecTBIsATbCS MOHTaX, HalaIKy, HACTPOHNKY, DPETYIUPOBKY, OIBITHYIO IMPOBEPKY
paboTOCITOCOOHOCTH, UCTIBITAHUS CPEACTB M O0OPYOBAHUS CETEH U OpraHU3AIMK CBSI3H

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- TEXHOJIOTMYECKUH

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe o0mero, mpodeccCHoHaTBHOTO W JOMOTHUTEIBHOTO
npodeccroHaILHOTO 00pa3oBaHus; B chepe HaydHBIX HccienoBaHuii), 06 CBs3b, HHPOPMAIMOHHBIC U
KOMMYHHUKAIIMOHHbIE TEXHOJIOTUHU (B chepe pa3paboTKu, MPOEKTUPOBAHUS, UCCIEAOBAHUS U IKCILTyaTalluu
PaZAMOAIIEKTPOHHBIX CPENICTB U PAIUOAIEKTPOHHBIX CUCTEM PA3JIMYHOTO Ha3HaueHus; B cepe 0OOPOHBI U
0€30MMacCHOCTH roCyJapCcTBa U MPaBOOXPAHUTEIBHOMN 1E€ITEIbHOCTH)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[IK-1 Cnocoben
OCYIIECTBISITHCS MOHTAXK,
HaJlaJIKy, HaCTPOMKY,
PETYIUPOBKY, OTIBITHYIO

BremonHsier paboTel MO MOHTaXy ammaparypsl CBSI3U
Pa3TMYHOTO HA3HAYEHUS

MPOBEPKY -
dopMynupyeT OCHOBHBIC XapaKTEPHUCTUKH YCTPOWCTB
paboTocmocoOHOCTH, PMYIHPY p p yerp ’
UCXOJIS u3 MOJTYYEeHHBIX pe3yIbTaToB ero
WCTIBITAHUS CPENICTB H
(hYHKITHOHUPOBAHUSA

obopymoBaHus ceTe U
OpraHu3aluil CBA3U

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I[IK-1 CnocobeH oOcCymIeCTBIATBCA MOHTaX, HaJaAKy, HACTPOWKY, PpEryIHUpOBKY,
OTBITHYIO TIPOBEPKY pabOTOCTIOCOOHOCTH, UCTIBITAHUS CPEJICTB U O0OPYIOBaHUS CETEH U
OpraHM3aluil CBA3U

HaumenoBanue dopma oOyyeHus
JTUCIUIIIINH,
OTIpENETAIONINX
MEXTUCHUIUTMHAPHBIE

CBA3U

Ne
n/m

Ounas 3aounas
(cemectp) (cemectp)
1134|581 |3]|4(5]8

—

Beenenue B + +
CICINALHOCTD
2 |Uudopmarrka u + +
nH()OpPMAITOHHEIE
XapaKTepPUCTUKH
KaHaJIOB CBS3H

3 |O3HakoMHUTEIBHAS + +
MIPaKTHKA




4 |dusuka U XUMHA + +
MOBEPXHOCTHBIX
SIBIICHUN

5 |Dusnka u xumus + +
paauoMarepHuaioB

6 | Pusnyeckre 0CHOBBI + +
MHKPO- ¥
HAHOCHUCTESMHOMU
TEXHHUKH

7 |Lludposas o6paboTka + | + + |+
CHTHAJIOB

2. MecTo mucuuiuiaabl B cTpykrype OII 0akasaBpuara:

JucuuiuinHa «®u3UMKa ¥ XUMHS TBEPIOTO TeJa» OTHOCUTCS K 4YacTH, (GopMuUpyeMoil ydacTHUKaMH
oOpa3oBarelbHbIX OTHOIIEHMH, ydeOHoro mimana OIl mo HampaBnenuio mnoxarotoBku 11.03.02 -
NHpOKOMMYHHUKAIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBS3H.

JucuuminHa «Pu3nka 1 XUMHs TBEPAOTO TeJay U3ydaeTcs B 8 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCHHILIUHEL 2 3.€.

Oumnas: 2 3.¢.

3aouHas: 2 3.e.

. Ounas 3aouHas
Bun yueGHOM paboTHI
(Bcero yacoB) | (Bcero 4yacon)
O0mas Tpy10éMKOCTb JMCIHUIITHHBI 72 72
KonTaktHas pabora 32 8
Jlexuu (Jlexiun) 16 4
[Tpaktuueckue (IIpakr. pab.) 16 4
CamocrosrenbHas padota (CP) 40 60
3auer - 4
3.2.ConepxaHue Kypca:
Ne HazBanue Bun yuebHoM paboThI, yac. DOopMBbI TEKYIIIETO
TEMBbI pa31[ena/ TEMBI Jleknun Hp aKT. CP KOHTPOJIA
pao.
o|3]o]3]0]3
8 cemecTp
1 I'eomeTpuueckas 4 1 4 1 3 15 Co0OecenoBanue
Kpuctayorpapus
2 PeanbHas cTpykrypa CobecenoBaHue;
KPUCTAIIJIOB 4 1 4 1 |12 |15 Pedepar;
TecTtupoBanue
3 Kpucramnoxumus 4 1 | 4 1 8 | 15 CobecenoBanue
4 [Ipumenenue CobecenoBaHue;
(U3UKO-XUMUYECKU TectupoBanue;
X METOHOB I 4 1 4 1 12|15 Pedepar
UCCIIEIOBAHUS
CTPYKTYPBI TBEPJBIX
Ten

Tema 1. 'eomerpuueckas kpucrauiorpagus (IK-1)



Jlekumus.
Creun¢urka XMMHUU TBEPAOrO COCTOSHHUS KakK pasiena XuMmMudeckod Hayku. Kriaccuduxamust TBepIbIx
BeulecTB. Kpucramiuueckue TBepable Tena. MOHOKPUCTAUIMYECKOE, MOJUKPUCTALIMYECKOE U
HAHOKPHUCTAJUIMYECKOE COCTOSHUS TBepAbIX BemiecTB. OpHodaszHble U rerepodasHble KpUCTAUINYECKUe
tena. AwmopdHble TBepasie BemiectBa. (Crekna. Hekpucrammueckne HaHOYACTHIBL. MUKpo U
Me30MopucThie TBepable Tena. Kuakue kpuctamibl. CTpoeHHE KPUCTAIMYECKUX TBEPIbIX BEIIECTB.
[TonsTre 0 cuMMeTpHUM KpucTauinyeckon pemetku. Kpucramiorpadguueckue npocTpaHCTBEHHBIE TPYIIIBI
cummeTpud. BeIOOp U TUMBI 3neMeHTapHbIX s4yeeK. Hexoropeie Hanbosee BakKHBIE CTPYKTYPHBIE THUIIBL.
Crpykrypsl kameHHou comu (NaCl) u xmopuna nesust (CsCl), cdanepura u Bropuurta (ZnS), daroopura
(CaF2) u aatudumoopura (Na20). Ctpykrypable Turbl apcenuia aHukenst (NiAs), noguma kaagmus (CdI2) u
pyruna (TiO2). Crpykrypasie tunbl nepoBckuta (CaTiO3) u mmunenn (MgAl204). CoenuHeHust co
CJIOMCTOM CTPYKTypo#. TUIbl XUMHUYECKON CBSI3U B TBEpAOM Tene. Ban-nep-BaanbcoBo B3aumoeiicTBre B
MOJIEKYJISIPHBIX KpucTauiax. Kpucramibl ¢ HOHHBIMU M KOBaJeHTHbIMH pemieTkamu. [Ipasuna Ilomunra.
Metamnel u cmiaBbl. MHTepmerannuueckue coenuHeHus. Kpucrtamiel ¢ ydyacTHeM BOJOPOIHBIX U
BaH-JIeP-BaaJIbCOBBIX CBs3ei. CynpamornekynspHbeie oOpa3oBanus. Koopaunanuonusie yucia. CoemnHeHUs
BHEJpEHUs U Kiarparbl. IoHHAas Mozenb CTpOeHUsl KPUCTAIIOB, KOHCTaHTa MojenyHra, 3HepTrus HOHHON
pemeTku. 30HHAsI CTPYKTypa KpUCTAIIOB. YpoBeHb Depmu. XuMuueckuil moreHnuain. BaneHTHas 30Ha,
3afpellleHHas 30Ha, 30HAa MPOBOAMMOCTU. Metamisl U AudAeKTpukd. CoOCTBEHHBIE U MPHUMECHBIE
MOJTYPOBOAHUKY. [ paHUIIBI IPUMEHUMOCTH 30HHOM MOJIETH.

IIpakTn4yeckoe 3aHsATHE.
I'eomeTpnueckas kpucrasiorpapus.
Bomnpocs! k mpaktrnueckomy 3aHsaThio Nel.
Crennpuka XUMUU TBEPAOTO COCTOSHHUS KakK pasfelia XuMudeckod Hayku. Knaccudukamusi TBepIbIx
BemlectB. Kpucramnuueckue TBepAble Tela. MOHOKPUCTAUIMUECKOE, MOJUKPUCTAIUIM-UYECKOEe ¢
HAHOKPHUCTAJUIMYECKOE COCTOSHUS TBepAbIX BemecTB. OmpHodasHple U reTepodasHble KPUCTATUIMYECKUE
tena. Amopdueie TBepaple BemecTtBa. Crexna. Hekpucramnudeckue HaHOYA-CTHIBL. MUKpO H
Me30MopucThie TBepable Tena. Kuakue kpuctamibl. CTpoeHHE KPUCTAJUIMUE-CKMX TBEPIBIX BELIECTB.
[ToHsITHE O CHUMMETPHH KPHUCTAIUTHYECKOH perneTku. Kpucraminorpadu-deckrue npocTpaHCTBEHHBIE TPYTIIIBI
cumMMeTpud. BBIOOp M THIBI 3NIEeMEHTApHBIX sueeK. Hexoropwsie Hanbonee BaKHBIE CTPYKTYPHBIC THUIIBL
Crpykrypsl kamennoii conu (NaCl) u xnopuna nesus (CsCl), chanepura u Broopuuta (ZnS), duroopura
(CaF2) u antudmoopura (Na20). CrpykrypHble TUIbI apcenuaa Hukens (NiAs), noguna kagmus (CdI2) u
pyruna (TiO2). Crpykrypusie Tunbsl nepockuta (CaTiO3) m mmuuenun (MgAl204). Coenunenus co
CJIOMCTOM CTPYKTYpOH. THIIBI XUMHUUYECKOU CBA3U B TBEPAOM Teie. BaH-/ep-BaaibCOBO B3aUMOACHCTBUE B
MOJIEKYJISIPHBIX KpucTauiax. Kpucramibl ¢ MOHHBIMU M KOBAJICHTHBIMH perietkamu. I[Ipasuna Ilomunra.
Metamnsl 1 craBel. MHTepMmeTaminueckue coeauHeHus. Kpucramibl ¢ yyacTueM BOJOPOIHBIX U
BaH-/Iep-BaalIbCOBBIX cBs3eil. CympamonekynsapHbie oOpa3oBanus. KoopauHanuonusie uncna. CoequHEHHS
BHEJIpEHUs U KJaTparbl. IOHHAst MOJeNib CTPOEHUS KPUCTAILIOB, KOHCTaHTa MojenyHra, SHepTrusi HOHHON
pELIeTKH.

3oHHaA cTPyKTYpa.
Bomnpocs! k mpaktrnueckomy 3aHITHIO No2.
30HHas CTPyKTypa KpuctaiyioB. YpoBenb Oepmu. Xumuueckuil mnoreHuuan. BayentHas 30Ha,
3alpelieHHas 30Ha, 30HAa MNPOBOAMMOCTH. Metamiel U AuaneKTpukd. COOCTBEHHBIE M INPHUMECHBIE
MIOJIYIIPOBOAHUKHU. [ paHUIBI IPUMEHUMOCTH 30HHON MOJEIIN.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
[TpopaboTKka KOHCTIEKTOB JIEKIIHiA, H3y4eHNE PEKOMEHI0BAaHHOM JuTepatypsl. [lonroroBka npe3eHTanuii mo
3aIaHHOU TeMe:

1. Kpucramiorpadguueckue npocTpaHCTBEHHBIE TPYIIIBI CHMMETPUHU. BBIOOD U THUITBI AIeMEHTApHBIX
SYEeK.

2. Crpyxkrypsl kamennoi conu (NaCl) u xnopuna niesus (CsCl), canepura u Bropiuta (ZnS), dhnrooputa
(CaF2) u antudmroopura (Na20).

3. Crpykrypsble Tumbl apcennna aukens (NiAs), nonuna kaamus (CdI2) u pytuna (TiO2).
4. Crpykrypnsbie Tunbl iepoBckuta (CaTiO3) u mmuaenu (MgAl1204).
5. CoenuHeHMs CO CIIOUCTOM CTPYKTYPOH.



6. Kpucramibl ¢ HOHHBIMA U KOBAJICHTHBIMH PELICTKAMH.
7. Metaibsl ¥ CIUIABEIL.
8. Kpucramisl ¢ yuacTueM BOIOPOIHBIX U BaH-AEP-BaalIbCOBBIX CBSI3EH.

Tema 2. PeanbHast crpykTrypa kpucraaios (IIK-1)

Jlexknus.
CoBepIlieHHBIE M HECOBEpPUICHHBIE KpUCTAUIBL. Turbl nedekToB. DnekTpoHHbIe nedekTsl. CoOCTBEHHbIE
toueynble  gedexrel.  TepmMoauHamMuueckue  NMPUYMHBI  0Opa3oBaHUS  TOYEUHBIX  JE(EKTOB.

HedexroobpazoBanue u HectexuoMmeTpus kpuctayioB. edekts! mo lortkun u @penkento. [IpumecHsie
ToueyHble nedekThl. HeWTpanmbHble M 3apspkeHHBbIE ToueuHble naedekTel. KBazuxumudeckas MOIEINb
OIMCaHMsI paBHOBECHUSI TOUECUHBIX JeeKToB. B3anmoseiicTBue ToueuHsIx Ae(ekroB. Accoruarsl 1e(eKToB.
LlenTps! okpacku. B3anMoCBsI3b KOHIIEHTPALUHU NIPUMECEl U COOCTBEHHBIX TOYEUYHBIX AedekroB. Biausuue
TOYEYHBIX JEe(EKTOB Ha CBONCTBAa HEOPraHMYECKHUX BEHIECTB. MeTOAbl CO3[aHUS HEPABHOBECHBIX
KOHIIEHTpAIMH TOUEUHBIX Ne(EKTOB: 3aKaJika, MEXaHUYECKOe U paaualoHHoe Bozaeiictue. Auddysus n
camonu(dysust B TBepAbIX Tenax. Auddysus, oOycnoBieHHas rpaJlieHTOM KOHIIEHTpauui, 3akoHbl Duka.
Huddys3us ToueuHblx e(EKTOB B IEKTpUUYECKOM Tmosie. YpaBHeHue HepHcra-DiinmreiitHa. Metoasl
uccnenoBanud  auddysuu. I[porsokeHHble nedextsl. CTPYKTypbl KpUCTAIOrpadUuecKoro CHABHTA.
HedexTbl ynakoBku. ['paHunbl OI0KOB M aHTU(a3HbIE TOMEHBI (FpaHUIbI). [eTeporeHHble BKIIOUCHHUS.
Heiitpanbuble u 3apsiKeHHBIE MPOTSHKEHHbIE Ne(eKThl. JIMCIoKaluu B KpPHCTalaX, OCHOBHBIE BH/IBI.
Brusinue nucnokanuii Ha CBoMcTBa KpUCTAIOB. [IOBEPXHOCTh Kak AEPEKT CTPOCHHSI TBEPAOTO Tena.
IloBepxHOCTHass »dHeprus KpucTtaiia. VIckakeHHMEe CTPYKTypbl M JJIEKTPOHHOIO CTPOEHHMS B
IIPUIIOBEPXHOCTHBIX CJIOSIX. POJIb MOBEPXHOCTH B XUMUYECKUX PEAKLMAX TBEPIBIX Tesl. Poib cooTHOIEHUS
00BbEM-TIOBEPXHOCTh B CBOMCTBax TBepAbIX Ten. OOmme 0cOOEHHOCTH XMMHUHM TBEPIABIX HAHOPa3MEPHBIX
YaCTHLL.

IIpakTH4Yeckoe 3aHATHE.
PeasbHasi cTPyKTypa KpHCTAJLJIOB
Bomnpocs! k npaktuueckomy 3aHsITHIO Ne3.
CoBepIlicHHBIE ¥ HECOBEPIICHHBIE KPUCTAIIIBL. TUTBI AedekToB. DnekTpoHHbIE nedexTsl. CoOCTBEHHBIC
ToueuHble  AedekTel.  TepMoaMHaMHUYeCcKHE€  TPUYUHBI  OOpa3oBaHHUA  TOYEYHBIX  J€(EKTOB.
JHedexTooOpazoBanue u HectexuoMeTpus KpuctamioB. Jledekrsl mo [Hlortku u @penkento. [IpumecHsie
toueuHble AedexTsl. Juddysus u camomuddysus B TBepabix Tenax. Huddysus, oOycnoBneHHas
IpaJUeHTOM KOHIeHTpanuii, 3akoHbl Duxa. Huddy3us ToyeyHBIX 1e()EKTOB B 3IEKTPUUYECKOM IIOJI€.
VYpaBuenue HepHcra-DitHmreiina. Metossl uccnenoBanus Auddys3uu.
Juciaoxanuu. Pagnanuonnsie qepekrbl
Bomnpocs! k mpaktrnueckomy 3aHsITHIO No4.
LlenTps! okpacku. B3anMoCBsI3b KOHIIEHTPALIMU NIPUMECEl 1 COOCTBEHHBIX TOYEUYHBIX AedekToB. Biausuue
TOYEYHBIX Je(EKTOB Ha CBOMCTBAa HEOPraHMYECKHUX BEHIECTB. MeTOABl CO3[aHUS HEPABHOBECHBIX
KOHIEHTpAIMi TOYEYHBIX Je(EeKTOB: 3aKajka, MEXaHMYECKOe U paJualMoOHHOE BO3/EHCTBHE.
[Tpotsxkennbie nedextel. CTpyKTyphl KpucTayuiorpaguueckoro casura. Jledexrsl ymakoBku. [paHuIib!
O110k0B W aHTHU(a3HbIe TOMEeHBI (TpaHullbl). ['eTeporeHHble BkiItOYeHUs. HeWTpanbHble M 3apsyKCHHBIC
MPOTSHKEHHBIE AeeKThI. J[uciokanuy B KpUCTaiaX, OCHOBHBIC BUBI. BiusHue TUCIOKAlMii Ha CBOWCTBA
KpucTauioB. [loBepxXHOCTh Kak Ne(eKT CTpoeHHs TBepaoro Tena. IloBepXHOCTHas SHEpPrus KpucTaia.
HckaxeHne CTPyKTYpbl M 3JIEKTPOHHOTO CTPOEHHUS B IPUIIOBEPXHOCTHBIX CJIOSIX. Posib MOBEPXHOCTH B
XMMUYECKUX PEaKUUsAX TBEPAbIX Tell. POk COOTHOIIEHUSI 00BEM-TIOBEPXHOCTh B CBOWCTBAX TBEPABIX TEI.
OO1u1re 0COOEHHOCTH XUMUU TBEPIBIX HAHOPA3MEPHBIX YACTHII.
TecTupoBanue mo moay.aro Nel.
Bomnpocs! k mpaktrnueckomy 3aHITHIO No5.
OcCHOBHBIE BOIIPOCHI TECTUPOBAHUS:
1. XwuMudeckue COeIUHEHUS.
2 XUMHUYECKHUE PEAKLINH.
3.  Peakuuu npucoeauHeHMs, 0OMEHA U Pa3JI0KECHUSI.
4.  Amnorponus ¥ MOTUMOPQPHU3M.



®da30BbIC IPEBPALLECHHUS.
OBTEKTHKA, Y3BTEKTOU]I, IEPUTEKTHKA.
Hcnonb3oBanue pa3oBbIX Iuarpamm.

® =N oW

CKopoCcTh XUMUYECKON PEAKIUU.

9.  DHOoTepMHUYECKHE U IK30TEPMHUUECKUE PEAKIINH.

10. Bune! csizeit (MOHHAsS, BOIOPOAHAS, KOBAJICHTHAS, METAJIITHICCKAs )
11. 30HHas CTpyKTypa KpUCTAJLIOB.

12. 30oHa MpOBOAMMOCTH Y BaJICHTHAs 30Ha.

13. Kpucramiorpadpuyeckue HHIACKCHI.

14. bmxHUE ¥ JaTbHUN TOPAIOK B CTPOCHUH TBEPBIX TEI.
15. Tumsl nedeKTOB TBEPABIX TeIl.

16. Ponw mpumeceii u 1eeKToB.

17. PagnanmoHHble 1e(EKThI U IEHTPBI OKPACKH.

18. Inddysus u camonuddysusi.

19. TemoBble TOUCUHBIEC AE(PEKTHI.

20. Jlucnokanuu 1 1e(EeKThl YIAaKOBKH.

21. O6wemHbIe Ne(heKThl KpUCTaIa.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
3agaHus AJ1s1 CAMOCTOATEIbHOM PadoThl

[TpopaboTKa KOHCIIEKTOB JEKIMHA, M3y4eHHUE PEKOMEHJ0BaHHOW nuTepaTypbl. IloaroroBka pedeparos mo
3aJaHHOYN TEMAaTUKE:

JleeKThl yIakoBKH.

['panruIpr 6;10KOB M aHTH(A3HBIC JOMEHBI (TPAHUIIBI).

I'ereporennsie BkitoueHus. HelTpasibHbie U 3apsiKeHHbIEC TPOTSKEHHBIC 1€(PEKTHI.
Jvcmokanuu B KpucTaliiaXx, OCHOBHbBIE BUIbl. BiiMsiHUE TUCIOKAIMI HA CBOMCTBA KPUCTAJIIOB.

AN

[ToBepxHOCTBH Kak JedeKT cTpoeHus TBepaoro Tena. [loBepxHocTHas sHeprus Kpucramia. Mckaxenue
CTPYKTYPBI U 3JIEKTPOHHOT'O CTPOEHHUS B IPUIIOBEPXHOCTHBIX CIIOSIX.

6. Poib MOBepXHOCTH B XMMUYECKHX PEAKLHUAX TBEPABIX Tel. Poib COOTHOIIEHUS 00BEM-TTOBEPXHOCTD B
CBOHCTBax TBepAbIX Ted. O0mue 0COOCHHOCTH XMMHUHU TBEPAbIX HaHOPa3MepHbIX yacTull. [logroroska k
TECTUPOBAHHUIO.

Tema 3. Kpucramnoxumus (IIK-1)
Jlexknus.



3Ha4eHHE XUMUU TBEPJOTO COCTOSIHUS Il MAaTEpUAIOBEACHHS 1 XUMUUYECKOW TeXHOIO0ruu. OpraHuyeckue
KpUCTAJNINYECKUE CTPYKTYphl. TBEp/ible pacTBOPHI 3aMELIEHNs], BHEAPEHUS U BbIUMTaHUA. V30BaeHTHOE U
reTepoBaJieHTHOE 3amelneHue. Hecrexuomerpuunble coenuHeHus. Da30Bble IEpPEXOAbl B TBEPABIX
BellecTBax. TepMoanHamuueckas kinaccudukanus (azoBbix nepexonoB. CTaOuinbHbIE U MeTacTaOMIIbHbIC
¢asel. [IpencraBnenne (a3oBbIX MEPEeXofOB Ha JHarpaMMax COCTOSHHMA. MapTeHCHUTHBIC MpPEBpAILCHHS.
Mexanu3mbl (a3oBbIX mepexonoB. KuHetnka ¢a3oBbix mepexonoB. CKOpPOCTh 3apoablieoOpa3oBaHMUsL.
Ilepexonsl Tuma mnopsaok-6ecrnopsanok. Hecopasmepubie ¢as3pl. JKHIKOKPUCTAIUIMYECKOE COCTOSHUE.
Hexkpucranmudeckoe cocTosiHUE U (Da30BbIe IEpeX0oAbl B CTEKIaX. XUMUYECKHE PEAKIIUU TBEPbIX BEILIECTB.
OOu1re 3aKOHOMEPHOCTH CKOPOCTHU TETEPOTE€HHBIX XMMHUYECKHX MPOIECCOB C YYaCTHEM TBEPABIX TEll.
DneMeHTapHble KMHETUYECKHE CTaJuM IpoueccoB. Ponb MaccomepeHoca. Ilpouecchl, JTUMUTHpyeMble
1ipQy3MOHHBIMH ¥ KHHETHYECKMMHU cTagusiMu. Ponb  3apossiiieoOpa3oBaHusi B Ipoleccax,
COIIPOBOXK/IAIOUINXCS 00pa30BaHUEM TBEPABIX MPOAYKTOB. TepMoanHamuka (HOpMHUPOBAHUS HOBOW (ha3bl.
Kputnueckoe mnepechillieHre, KpUTHUYECKUH pa3Mep 3aponsima. Kunermka oOpa3oBaHHsT M pocTa
3apozpimieii. OcHOBHbIE (DaKTOpHI, BIUSIONIME HAa PEAKIHOHHYIO CHOCOOHOCTb TBEpABIX Teil. Poib
npuMeceil 1 JegeKToB. XUMUYECKHE PEeaKIUU Ha MOBEpXHOCTH. HerepMuueckue crnocoObl MOBBILICHHUS
PEaKIMOHHON CIIOCOOHOCTH TBEPABIX TE: (POTOXMMUYECKHE, pauallHOHHO-XUMHUYECKHUE, MEXaHMYECKUE U
ap. Metozbl cuHTe3a TBepAbIX BemecTB. CuHTe3 myTeM TBepaoda3Hbix peakuuid. Kppoxummuueckuit CHHTE3
U pacnpuiMTeNnbHas cymka. Kpucrammmszanus w3 renei. 3osb-renb-nponecc. Camopa3BHBaIOIUNCS
BBICOKOTEMIIEpaTypHbIi cuHTE3. TBepAodasHblii CHUHTE3 NMPH BBICOKMX JAaBieHUsAX. Kpucrammuzanus us
pacTBOpoB U paciuiaBoB. lcmonb3oBanue ¢a3oBbix aumarpamm. KpuBble pacTBOpuMOCTH. MeTob
ANEKTPOXUMHUECKOTO cuHTe3a. Kpucrammuzaus u3 napoBoii ¢assl. [Iponeccsl cyOnuMaiy-KoHICHCAITUH.
[TpumeHeHne pa3nUUHBIX (QU3HUECKUX (YIBTPa3ByKOBOTO, MHUKPOBOJIHOBOTO W Jp.) BO3JACHCTBHU Npu
cuHTe3e TBepaodasHeix BemecTB. Meroasl  Yoxpambckoro u  bpumxmena. 3oHHas  miaBKa.
l'azonnma3zmensblil Metoa Bepheitnsa. duznyueckue MeTobl: 1a3epHast aOlsAus, MarHETPOHHOE PacIblICHHE,
AIIEKTPOHHO-JIyYeBOE HUCHapeHue. XUMHUUECKOe OCaXIeHHE U3 MapoBOil (a3bl, UCTIOIB30BAaHUE THAPHIIOB,
raJlOTeHUI0B, METAJUIOPraHUYECKUX COEeOUHEHUH. MeTon MosekynsipHoro HacnauBaHus. JKunkodasnas
snutakcus. Kepamuka. OCHOBHbBIE 3aKOHOMEPHOCTH M CIIOCOOBI criekaHus. CriocoObl OTy4YeHUs! TBEPIbIX
aMOp(HBIX BEIIECTB U CTEKOJI. MeTobl MOIy4YeHUs TBEPIBIX (a3 B HAHOPA3MEPHOM COCTOSHUM.

IIpakTnyeckoe 3ansATHE.
Kpucranaoxummus
Bomnpocs! k mpaktrnueckomy 3aHITHIO Neb.



MapTreHcuTHBIE TpeBpaiieHus. MexaHu3mbl (a30BbIX mepexofoB. KuHeTnka (a3oBBIX MEPEXOOB.
Ckopocth 3apoxblimieoOpazoBanus. Ilepexoapl Tuma mnopsnok-Oecniopsinok. Hecopasmepubie dasbl.
Kunkokpucranmmueckoe coctosiHue. Hekpucramimdyeckoe cocTtossHue U (pa3oBble MEpeXoabl B CTEKIax.
XUMHUYECKHE peaklnu TBEepIbIX BemecTB. OOIe 3aKOHOMEPHOCTH CKOPOCTU T€TEPOTCHHBIX XUMHUECKHUX
IIPOLECCOB C YYaCTUEM TBEPAbIX TeJ. OJIEMEHTapHblE KUHETHMUECKHE CTaauu mpoueccoB. Poib
MmacconepeHoca. Ilpoueccsl, aumutupyembie aAu((y3HOHHBIMH W KHHETHYECKMMHU cTagusMu. Poib
3apofbIeo0pa3oBaHsi B MpOIEccax, COMPOBOXKAAIOUIMXCS OOpa3oBaHMEM TBEPABIX MPOTYKTOB.
Tepmonunamuka ¢opmupoBaHust HOBOM (as3bl. KpuTnueckoe mepechilieHne, KPUTHUECKUN paszmep
3apozapima. Kunermka oOpasoBaHust W pocTta 3apopblmel. OCHOBHBIE (DAaKTOPHI, BIMSIOIIME HA
PEaKIMOHHYI0 CIOCOOHOCTH TBepAbIX Ten. Pomp mpumeceit u nedexkroB. XuMHUUECKHE pPEaKIMM Ha
noBepxHocTH. HerepMmudeckue crmocoObl TOBBIMICHUS PEAKIMOHHONW CIOCOOHOCTH TBEpPABIX TEII:
(doTroxuMuYecKe, paauaoHHO-XUMUYECKHEe, MEXaHHUeCcKrue U Ap. MeTopl CHHTE3a TBEPIBbIX BEIIECTB.
Cunte3 mnyreM TBepAoda3zHbIXx peakuuid. KpHoXumMHuecKMid CHHTE3 U pPACHbUIMTENbHAs CYIIKA.
Kpucrannuzanusa u3 reneil. 3oinb-renb-nponecc. CamMopa3BUBAIOIIMICSA BBICOKOTEMIIEPATYPHBIA CHUHTES.
TBepnodasublii cuHTE3 MNpPH BBHICOKMX JaBieHUsAX. Kpucrammmzamus ©3 pacTBOPOB U PACIUIaBOB.
Hcnonb3oBanue ¢a3oBbix nuarpamMm. KpuBble pacTBOpUMOCTH. MeTOIbl 3IEKTPOXMMUYECKOTO CHHTE3a.
Kpucrammzanus u3 mapoBoit ¢assl. [Ipomeccsl cybnumanuu-xkoHaeHcanuu. [IpuMeHeHue pa3IudHbIX
¢usnueckux (yIbTPa3ByKOBOTO, MHUKPOBOJHOBOTO W JIp.) BO3JCHCTBUH IpH CHHTE3E TBEpAO(pa3HBIX
BeniecTB. Meroael Yoxpanbckoro u bpumxMena. 3oHHas miuaBka. ['azorutasmeHHbil meton Bepheitns.
dusnyueckue METOABI: Jla3epHas aOysAlus, MarHETPOHHOE paclbUICHUE, HIEKTPOHHO-TYyYeBOE HCIAapEeHUE.
XUMHUYECKOE  OCWKICHWE M3  MapoBoid  ¢a3pl,  HCIOAB30BAHWE  TUAPUIOB,  TaJIOTCHUJOB,
METAJUIOPraHMYECKUX COeqUMHEeHu. Meros MoJeKynspHOro HaciauBaHus. JKuakoaszHas SHUTAKCHS.
Kepamuka. OcHOBHbBIE 3aKOHOMEPHOCTH U CIOCOOBI criekaHust. CriocoObl MOMYYeHUsT TBEPABIX aMOP(HBIX
BEIIECTB U CTEKOJI. MeTo/Ibl OTy4eHuUs TBEPABIX (a3 B HAHOPA3MEPHOM COCTOSTHUH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus AJ151 CAMOCTOATEIbHOM PadoThI

ITonroroBka K KOUIOKBUYMY. M3ydeHue pekOMEHIOBaHHOW iurTeparypsl. IloaroroBka mpeseHTanuil mo
3aJJaHHOU TeMe:

1. Meroas Yoxpanbckoro u bpumxkmena. 30HHas IaBKa.
2. Ta3omnnasmenHbiii MeTon BepHeits.

3. @usnueckue METOJbI: JIa3epHast aOJAIHsL, MAarHETPOHHOE pacIbUICHUE, YIICKTPOHHO-TTyYeBOE
HCIIapeHue.

4. XuMHUECKoe OCAKICHUE U3 MapoBOil (pa3bl, NCIOIB30BAHUE THAPHIOB, TAIOTCHUIOB,
METAJJIOPraHUYECKUX COCAUHECHUMN.

5. Meroa MONEKyIApHOrO HACIauBAHMSL.
6. Xuakodaznas smuTaKcHsl.
7. Kepamuxa.

8. OcHOBHBIE 3aKOHOMEPHOCTH U c110co0bI criekanust. CriocoObl MOMy4YeHHs TBEPAbIX aMOP(PHBIX BEIIECTB
U cTeKosI. MeTo/ibl osTy4eHus TBepbIX (a3 B HAHOPAa3MEPHOM COCTOSTHHUH.

Tema 4. [Ilpumenenue GU3NKO-XUMHYECKHX METO0B /Il HCCJIEJOBAHUS CTPYKTYPHI TBEPABIX TeJl
(ITIK-1)
Jlexknus.
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Metoabl U3y4eHHUs KPUCTAJUIMYECKOTO CTPOSHHs TBEPABIX Ted. Audpakius peHTTeHOBCKUX Jydel. 3akoH
bpoarra, pacuer MEXIUIOCKOCTHBIX PacCTOSHUM. MeToz mopolika, Hay4Hble OCHOBBI U IIpUMEHEeHHe. Metoz
I'mabe. MHaunupoBaHue  peHTIeHOrpaMM. MaeHTu(uKanmuss BEHIECTB IO  PEHTTeHOrpaMMaMm,
peHTrenogas3opbiii ananu3. OOmMe MPEACTaBICHUsS O CTPYKTYpHOM aHalu3€ MO MOPOIIKOBHIM JIaHHBIM.
Meron PutBenpaa. PentreHorpaguueckoe ucciaejoBaHue MOHOKPUCTAIIIOB, OOIIHME MPEACTABICHHUS O XO/e
CTPYKTypHOro aHanu3a. llomydeHue CTPYKTYpHBIX AAHHBIX C IIOMOILBIO JJIEKTPOHHOW U HEUTPOHHOMN
mudpakiun. OcoOEHHOCTH W BO3MOXHOCTH MeTOnoB. KpucrammoonTuyeckuil aHanu3. DIEKTPOHHAs
MHUKPOCKOIIUSA: IMPUHUUIIBI U BO3MOXKHOCTH CKAHMPYIOLIEH 3JIEKTPOHHOM MHUKPOCKOIIUU, TYHHEIbHOHU
AJIEKTPOHHON MUKPOCKOIIHMH, IEKTPOHHOW MHUKPOCKOIIMH BBICOKOTO paspeuieHus. CrieKTpaibHble METOBI:
koneOarenbHas crnekrpockonusi, WK- u KP- CHeKTpel; CHEKTpOCKONMS BHAWMOTO H3IyYeHHS U
Y®-crneKTpocKonus; CIEKTPOCKONHNS SIAEPHOTO MarHUTHOTrO pe3oHaHca (SIMP), simepHOro kBaapynonbHOro
pezonanca (SJKP) u oanexkrpoHHOro mapamarHutHoro pesoHanca (OIIP); snepHas g -pe3oHaHCHast
(MeccOayIpoBcKasi) CIEKTPOCKOINHUsA. METOAbl OmpeAeNieHUs] XHUMHYECKOTO COCTaBa. XWUMUYECKUN
SNIEMEHTHBIA aHanu3. PentreHoduyopecuenTHbI aHanu3. JIOKalbHBIA PEHTIEHOCTIEKTPAIbHBIA aHaJM3,
MacC-CIEKTPOMETPUYECKAE METOIBbI, ATOMHO-3MUCCHOHHAsl CIEKTpockonusa. MeToasl HcciaenoBaHus
noBepxHocTH. Oske-aNeKTpoHHass crnekTpockomus, PD®IC, obpatHoe pe3epPopHOBCKOE paccesHHE.
PentrenoBckass abcopOIMOHHast CHEeKTpockonus. McciaeqoBaHus TEPMHUYECKHX CBOMCTB  BEIECTB.
TepmorpaBumerpuueckuii ananus. JluddepennuanbHo-TepMuyeckuil aHanu3 W auddepeHnnanbHas
CKaHHpYIOLIas KaJopuMeTpus. MeToapl UCCIEN0OBAHUS IIEKTPUYECKUX U MATHUTHBIX CBOMCTB.
IIpakTH4eckoe 3aHATHE.
Ilpumenenue uzuko-xumuueckux Memooog 01 UCC1e006aHUA CIPYKMYPbL MEepObIX mel.
Bonpocsl k npakTudeckoMy 3aHATHIO Ne7.

MeToapl H3ydeHUsT KPUCTANIMYECKOTO CTPOCHHS TBEpAbIX Tell. Judpakius peHTTeHOBCKUX JTy4del. 3aKoH
Bbparra, pacueT MEXIUIOCKOCTHBIX paccTOSHUM. MeTon mMmopolika, HaydyHble OCHOBbI U IpPHMEHEHHE.
Pentrenorpadguueckoe uccienoBaHHE MOHOKPUCTAJUIOB, OOIIME TMPEACTABICHUS O XO/I€ CTPYKTYPHOTO
aHanu3a. [lomydeHue CTPYKTYpHBIX IaHHBIX C IIOMOIINBIO AJIGKTPOHHONW W HEUTPOHHOW nudpakiuu.
OcoOeHHOCTH ¥ BO3MOXXHOCTH MeTOlO0B. Kpucrammoontuueckuid ananu3. CHeKTpajlbHbIE METOJIbI:
konebarenbHas crnektpockormsi, WK- m KP- cHexkTpel; CHEKTPOCKONHS BHAMMOTO HW3IYYCHHUS |
Y®-crieKTpoCKOIus; CIIEKTPOCKOIHUS SAEPHOTO MAarHUTHOTO pe3oHaHca (FIMP), smepHoro kBaapymnoasHOTO
pesonanca (JKP) um osnextponHoro mnapamarautHoro pe3oHaHca (OIIP); sgepras g -pe3oHaHCHas
(MeccOayspoBCKasi) CIEKTPOCKOMHUsA. MeTombl OmpenesieHuss XHWMHYECKOTO COCTaBa. XHWMHUYECKUH
AJMIEMEHTHBIA aHanmu3. PeHtreHoduryopeceHTHbIM aHaimu3. JIOKabHBIA PEHTICHOCICKTPAIBHBIA aHaJu3,
MaccC-CIIEKTPOMETPUYECKUE METOMbl, aTOMHO-IMHCCHOHHAsl CHEKTpockomus. MeTonbl ucciaeroBaHus
nmoBepxHoCcTH. Oke-3neKkTpoHHass cnekrpockonus, PDIC, obOpatHoe pe3epopaoBCKOE paccesHUe.
PentrenoBckass aOcopOuuoHHass croekTpockonus. lccnenoBaHus TEPMUYECKUX CBOMCTB — BEILECTB.
TepmorpaBumerpuueckuii ananu3. JuddepeHnmanbHo-TepMudeckuii aHamm3 ©u  auddepeHnuanpHas
CKaHUPYIOLIask KAJIOpUMETpHsi. MeToIbl UCCIIEIOBAHUS AIEKTPUUECKUX U MAaTHUTHBIX CBOMCTB.
Mukpockonus (In1eKmponnasn, CKAHUPyUas, 30H006a4)
Bomnpocsl k mpaktrnueckomy 3aHITHIO No§.
DNeKTpOHHAasT MUKPOCKOMMS: NPHUHIMIBI U BO3MOXKHOCTH CKAHUPYIOIIEH 3JIEKTPOHHON MHKPOCKOIIHH,
TYHHEJIbHOU 2JIEKTPOHHON MUKPOCKOIIUH, JIEKTPOHHON MUKPOCKOIIMH BBICOKOTO Pa3peILCHHUs.
Tecmuposanue no mooynio Ne2
Bomnpocs! k mpaktrnueckomy 3aHITHIO No9.
OcCHOBHBIE BOIPOCHI TECTUPOBAHMUS:

1 1.  PocTt kpuctajuioB, KpUTUYECKUN pa3Mep 3apoibllia.

2 2. Teepmoda3zHblii CHHTES.

3 3. Kpucramnuzanus U3 pacTBOPOB U PACILJIaBOB.

4 4.  Kpucrannmuzanus U3 napoBoi ¢a3bl.

5 5. IlomydeHHe TOHKHX CJIOEB U IUIEHOK. XUMHUYECKUE U IIEKTPOXUMHUECKAE METO/IBI.

6 6. IlomydeHue TOHKHX CJIOEB U IJIEHOK. DU3HUECKHUE METOIBI.

7 7.  AwmopdHbIe BemecTBa M CTEKIA.

8 8. JKuIKOKpUCTAIIMYECKOE COCTOSTHUE.
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9 9. CnekaHue KepamuK.
10 10. ITomumepHbIE COCTUHEHUS.
11 11. Kpucramioontuueckuil aHaius.
12 12. JIndpaxiys peHTTeHOBCKUX JTy4EH.
13 13. CnexrpanbHble METOABI U3YyUEHUS BEILIECTB.
14 14. XuMn4ecKuil 3I€MEHTHBIN aHAIU3.
15 15. TuddepennuanbHO-TEPMHUUECKUN aHATIH3.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[TpopaboTKa KOHCTIEKTOB JIEKIHiA, H3y4eHHUE PEKOMEHI0BaHHOM uTepatypsl. [loaroroska pedeparton no
3aJaHHON TEMAaTUKE:

1. CrnekrpanbHble MeTOBI: KonebarenbHas ciekrpockonus, K- u KP- criektpsl; ciekrpockonus
BUJUMOTO U3ITyuyeHus 1 YD-CeKTpoCKONus; CIEKTPOCKONHUS IEPHOI0 MarHUTHOTO pe3oHaHca (SIMP),
SIIEPHOTO KBaJIpymonbHOTro pe3oHanca (AAKP) u sanekrponnoro napamaruutHoro pezonanca (JI1P); anepuas
g -pe3oHaHcHas (MeccOayIpOBCKasi) CIEKTPOCKOIHSL.

2.  Metoapl onpeneneHuss XMMUYECKOTo cocTaBa. XUMUYECKUM 371EMEHTHBIN aHaIn3.
PentrenoguyopecuieHTHbIH aHanu3. JIokanbHBINA peHTTeHOCTIEKTPAIbHbIN aHaIN3,
MacC-CIEKTPOMETPUYECKHUE METO/IbI, aTOMHO-IMUCCUOHHAS CIIEKTPOCKOIUSL.

3. Mertoasl ucciaenoBanus moBepxHoCcTH. Oke-MeKTpOHHAs crieKTpockonus, PODC, obpaTHOE
pesepdopaoBckoe paccesHue. PeHTreHoBCKast abCOpOIMOHHAs CIIEKTPOCKOIHSI.

4. MHccnenoBaHusi TEPMUUECKUX CBOMCTB BEIIECTB. T€pMOTrpaBUMETPUUECKHI aHATIU3.

5. JuddepenunanbHo-TepMuUecKuii aHamu3 U tuddepeHanbHas CKaHupyolas KaJlopuMeTpusl.
6. Metoabl ucciaen0BaHUS IIEKTPUIECKUX U MArHUTHBIX CBOMCTB.

[ToaroroBka Kk TECTUPOBAHUIO.

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

8 cemectp
* mocenraemocts — 10 GamtoB
*  TEKyIHuHd KOHTPOJIbL — 70 GamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaxabIi
* mpeMuanbHBIE OauTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl
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CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

- PalMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.

10 0GamioB — CTYIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO MpH
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO WH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBPEMEHHOH (PU3UKH U XUMHUH

8 0aIoB - CTYAEHT yMEET NMPUMEHSAThH MOTYYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH ITUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUU
COBPEMEHHOH (PM3UKH U XUMH.

3 Oamna — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BONPOCHI — OTBET OajslaMH HE OLICHUBAETCS.
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Peanbnas

CTpYKTypa
KpPHUCTaJIOB

Cobeceno
BaHUE

10

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

- PalMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.

10 0GamioB — CTYIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO MpH
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO WH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBPEMEHHOH (PU3UKH U XUMHUH

8 0aIoB - CTYAEHT yMEET NMPUMEHSAThH MOTYYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH ITUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUU
COBPEMEHHOH (PM3UKH U XUMH.

3 Oamna — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BONPOCHI — OTBET OajslaMH HE OLICHUBAETCS.
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Pegepar

20

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

10 6an510B — CTyAEHT TPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JAOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
JEeMOHCTPHPYET OpPUTMHAIBHBIE HAXOAKH B PEHICHUH MPOOIEMBI,
HaMEYEHbl MEPCHEKTHBbI HCCIICAOBAHUS, MPOAEMOHCTPUPOBAHBI
XOpOIIME OpPaTOPCKHE CIIOCOOHOCTH, BBICTYIJICHUE COMPOBOXKAACTCS
Mpe3eHTaleld IMOMYYCHHBIX pPEe3yJbTaroB. | paMOTHBIE OTBETHI Ha
JOTIOJTHUTENIbHBIE BOITPOCHI

8 0amyIoB - CTYOEHT rPaMOTHO BBICTPAUBAET JIOTHKY CBOETO JTOKJIAAa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
JEMOHCTPHUPYET OTAEIbHbIC OPUTHHAIBHBIE HAXOAKH B PEIICHUH
npoOIeMbl, TEPCIEKTUBBI HCCIENIOBAHUS HAMEUEHBl OTACIBHBIMU
LITPUXaMH, MPOIEMOHCTPUPOBAHBI Xoporme OpaTopcKue
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yabTaToB. JlaHBI rpaMOTHBIC OTBETHI HA OTACIbHBIE
JOTIOJTHUTENIbHBIE BOITPOCHI

5 0annoB - JIOTWKA BBICTYIUICHHS B OTACIBHBIX MECTax Hapyllaercs,
TeMa WCCIEOBAaHUS PACKPBIBACTCS, OTCYTCTBYIOT OpUTMHAIILHBIC
HaxXOAKH B pEIIEHHH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUSA
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oamna — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gann - mpeacTaBICHHBIEC PE3YABTAaTHl B Macce CBOCH HE HOBBI, OTBET
npeacTaBigeT co0oi MPOCTOE 3auMTHIBAHME TEKCTa, CTYACHT He
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 20 BOIpPOCOB.

10 6annoB — CTyOCHT HpaBMIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 0amyoB — CTyOGHT NpaBWIbHO oTBeyaeT Ha 50-74% BompocoB B
TecTe

3 Oamma — CTygeHT HpaBWIbHO oTBedaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBUWIBHBIX OTBETOB 0AJUIOB HE JACT.

15



Kpucranmoxumu
o

Cobeceno
BaHUE

10

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

- PalMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.

10 0GamioB — CTYIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO MpH
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO WH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBPEMEHHOH (PU3UKH U XUMHUH

8 0aIoB - CTYAEHT yMEET NMPUMEHSAThH MOTYYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH ITUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUU
COBPEMEHHOH (PM3UKH U XUMH.

3 Oamna — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BONPOCHI — OTBET OajslaMH HE OLICHUBAETCS.
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[Ipumenenue
(usnKo-XuMHIUIE
CKUX METOJIOB
TUIs
HCCIIEIOBAHUS

CTPYKTYpHI
TBEPABIX TEI

Cobeceno
BaHUE

10

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.

VYeTHBIE  OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCTH HCIIOJIB30BaHHBIX MIPUEMOB U CHOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

- PalMOHAIBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.

10 0GamioB — CTYIEHT YMEET COMOCTaBHTh MOJIYYECHHYIO MpH
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO WH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BONIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C MCIIOJIB30BAaHUEM TEPMHUHOJIOTHU
COBPEMEHHOH (PU3UKH U XUMHUH

8 0aIoB - CTYAEHT yMEET NMPUMEHSAThH MOTYYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH ITUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUU
COBPEMEHHOH (PM3UKH U XUMH.

3 Oamna — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOKET OTBEYaTh Ha BONPOCHI — OTBET OajslaMH HE OLICHUBAETCS.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 10 BompocoB.

10 6anmoB — CTyOEHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 0OamiuoB — CTyOGHT NpaBWiIbHO oTBeyaeT Ha 50-74% BompocoB B
TecTe

3 Oamma — CTygeHT HpaBWiIbHO oTBedaeT Ha 25-50% BompocoB B
TECTe.

Menee 25% npaBUIBHBIX OTBETOB 0a/lIOB HE AAET.
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Pegepar

10

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

10 6an510B — CTyAEHT TPaMOTHO BBICTPAMBAET JIOTUKY CBOETO JAOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
JEeMOHCTPHPYET OpPUTMHAIBHBIE HAXOAKH B PEHICHUH MPOOIEMBI,
HaMEYEHbl MEPCHEKTHBbI HCCIICAOBAHUS, MPOAEMOHCTPUPOBAHBI
XOpOIIME OpPaTOPCKHE CIIOCOOHOCTH, BBICTYIJICHUE COMPOBOXKAACTCS
Mpe3eHTaleld IMOMYYCHHBIX pPEe3yJbTaroB. | paMOTHBIE OTBETHI Ha
JOTIOJTHUTENIbHBIE BOITPOCHI

8 0amyIoB - CTYOEHT rPaMOTHO BBICTPAUBAET JIOTHKY CBOETO JTOKJIAAa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
JEMOHCTPHUPYET OTAEIbHbIC OPUTHHAIBHBIE HAXOAKH B PEIICHUH
npoOIeMbl, TEPCIEKTUBBI HCCIENIOBAHUS HAMEUEHBl OTACIBHBIMU
LITPUXaMH, MPOIEMOHCTPUPOBAHBI Xoporme OpaTopcKue
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yabTaToB. JlaHBI rpaMOTHBIC OTBETHI HA OTACIbHBIE
JOTIOJTHUTENIbHBIE BOITPOCHI

5 0annoB - JIOTWKA BBICTYIUICHHS B OTACIBHBIX MECTax Hapyllaercs,
TeMa WCCIEOBAaHUS PACKPBIBACTCS, OTCYTCTBYIOT OpUTMHAIILHBIC
HaxXOAKH B pEIIEHHH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUSA
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oamna — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gann - mpeacTaBICHHBIEC PE3YABTAaTHl B Macce CBOCH HE HOBBI, OTBET
npeacTaBigeT co0oi MPOCTOE 3auMTHIBAHME TEKCTa, CTYACHT He
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH

ITocemaeMocThb

10

100% mocemenne

IIpemMuansHBIC OaITHI

20

JlomomHUTENbHBIE TTPEeMHUATbHBIE OAJITBI MOTYT OBITh HAYHCIICHBI:

- TIOCTOSTHHAsI aKTHBHOCTH BO BpeMs J1abOpaTOpHBIX 3aHATHA — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJMMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6auios;

- mobema B MEXPETHOHAIBHON ONMMIHAJE 1O HaIpaBICHUIO
MOAroTOBKH — 20 0aJIJIoB;

- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;

- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHILTUHBI — 20
0aJIIoB;

- myONWKamusi CTaThMl 1O TEMAaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpHHMKE CTyACHUECKMX paboT / MaTepuaigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/20

HUroro 3a cemectp

100

18



Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLGHKHM 1O  JUCHUIUIMHE B TPAIUIUOHHYIO
YEeThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
Pedepar

Tewma 2. PeanbHasi CTpYKTypa KPUCTAIIIIOB
Tunosble 3a1aHns AJs1 HaNUcaHus pedepaToB
JedexTsl yrakoBKH.
I'panurs! 010K0B U aHTU(a3HBIE TOMEHBI (TPAHHULIBI).
['ereporennsie BkItoueHUs. HelTpanbHbie U 3apsKeHHbIE IPOTSHKEHHbBIE 1€ (PEKTHI.
Jucmokanuu B KpUucTasiax, OCHOBHBIE BUIbl. BilMsiHUE THUCIIOKAIIMI HA CBOMCTBA KPUCTAJUIOB.

N

[ToBepxHOCTH Kak eeKT cTpoeHus TBepaoro tena. [loBepxHocTHas SHEprus KpucTauia.
I/ICKa}KeHI/Ie CTPYKTYPBI U 3JIEKTPOHHOTO CTPOCHUS B MPUIIOBEPXHOCTHBIX CIIOSIX.

6. Ponb MOBEpXHOCTH B XUMUYECKUX PEAKIMIX TBEPIBIX Tell. Poib cooTHOIIEHUS 00bEM-TTIOBEPXHOCTh
B CBOIicTBax TBepAbIX Ted. OOmIe 0COOEHHOCTH XUMUU TBEPAbIX HAHOPAa3MEPHBIX YaCTHII.

Tema 4. [Ipumenenne GU3NKO-XUMUUYECKUX METOJOB JIJISl HCCIIEIOBAHUS CTPYKTYPBI TBEPIBIX TEI
Tunossle 3a1aHud A1 HANMCAHUA pedepaToB
JedexTs! yrakoBKH.
I'panuts! 010K0B M aHTU(a3HBIE TOMEHBI (TPAHHULIBI).
['ereporennsie BkItoueHUs. HelTpanbHble U 3apsyKeHHbIE TPOTSHKEHHbBIE 1€ (PEKTHI.
Jucmokanuu B KpyucTasiax, OCHOBHBIE BUIbl. BilMsiHUE THUCIIOKAIIMI HA CBOMCTBA KPUCTAJUIOB.

N

[ToBepxHOCTH Kak eeKT cTpoeHus TBepaoro tena. [loBepxHocTHas SHEprus KpucTauia.
I/ICKa}KeHI/Ie CTPYKTYPBI U 3JIEKTPOHHOTO CTPOCHUS B MPUIIOBEPXHOCTHBIX CIIOSIX.

6. Ponb MOBEpXHOCTH B XUMUYECKUX PEAKIMIX TBEPABIX Tell. Poib cooTHOMIEHUST 00bEM-TTIOBEPXHOCTh
B CBOIicTBax TBepAbIX Ted. OOmIe 0COOEHHOCTH XUMUU TBEPAbIX HAHOPAa3MEPHBIX YaCTHII.

TumnoBble 3aaHNUs AJIA NOATOTOBKH npe3eHTanuu ¢ J0KJIa10M

1. ®usnueckure METOJbI: Ja3epHas absALs, MarHETPOHHOE pacHblICHUE, AEKTPOHHO-IIY4EeBOE
UCIapeHue.

2.  XUMHYECKOEe OCaXJACHHUE M3 apoBOi (pa3bl, UCIIONH30BAHNE THAPUIOB, TAJIOTEHU OB,
METAJJIOPTaHUYCCKUX COCTMHCHUI.

3. Meroa MOJIEKYISIPHOTO HacCauBaHUA.
4. XKunxodaszHas smUTAKCHUS.
5. Kepamuxka.

6. OcCHOBHBIE 3aKOHOMEPHOCTH U CIIOCOOBI criekanus. CrocoObl MoyyeHHst TBEPAbIX aMOP(HBIX BELIECTB
U cTeKoa1. MeTo/bl OIy4eHus TBEpAbIX (a3 B HAHOPA3MEPHOM COCTOSIHUM.

ColecenoBanue

Tema 1. 'eomeTpuueckas kpuctaorpadus
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1. Knaccugukanus TBepabIX BELIIECTB.
2. MOHOKpHUCTAIITNYECKOE, MOIUKPUCTATUINYECKOE U HAHOKPUCTAJUNINYECKOE COCTOSHUS TBEP/IbIX BEIIECTB.
3. AMop(HBIe TBEpbIE BEIIECTBA.
4. IToHsiTHE O CHMMETPUH KPUCTAJIIMYECKOM PEIIETKHU.
5. Kpucramnorpadudeckue npocTpaHCTBEHHBIC TPYIITHl CAMMETPHH.
6. Tunbl XUMHYECKOM CBA3U B KpUCTAILJIAX.

Ecan CTYAECHT HE BJIaAeeT HpOﬁJIeMaTI/IKOﬁ NMPaAKTUIECCKOI'0 3aHATUS, HE MOKET OTB€IATh HA
BOIIPOCHI — OTBET 0ajLu1aMu He OICHUBAaCTCH.

Tewma 2. PeanbHast CTpYKTypa KPUCTAIIIIOB
TumnosBsle BONpockl codecea0BaHUA
. CoBepIiieHHBIC ¥ HECOBEPIICHHBIC KPHCTAILITBL.
. Tunel nedexTos.
. DNEeKTpOHHBIC 1e(PEKTHI.
. CoOcTBeHHbIE TOYEUHBIE JEPEKTHI.
. TepmomHaMU9YeCcKre TPUYMHBI 00OPA30BaHUS TOUCUHBIX JIe(DEKTOB.
. edexroobpazoBaHne 1 HECTEXUOMETPUS KPUCTAIIIOB.
. Hedextsr mo HloTTkn 1 OpeHKeno.
. IlpumecHbIe TOueUHBIE 1€(DEKTHI.
. Muddyzus u camoanddysus B TBEpAbIX TEIaX.
10. Iuddysus, oOycraoBneHHas rpalueHTOM KOHIIEHTpAIHii, 3aKOHbI DHKa.
11. duddysus Toueunbix 1eexToB B 3IEKTPUUECKOM TOJIE.

0 N N KWW

O

12. YpaBuenue HepHcra-DiiHmreiina. Meronsl uccienoBanus nuddysuu.

Tema 3. Kpucramnoxumus
. Oprannyeckue KpUCTaUIMUE€CKUE CTPYKTYPBI.
. TBepable pacTBOPHI 3aMEIICHHSI, BHEIPCHHUS M BHIYUTAHUSL.
. @a30BbIe IEPEXO/IbI B TBEP/ABIX BELIECTBAX.
. TepmonuHamMuyeckast knaccudukanus Gpa3oBbIX IEPEXOA0B.
. CrabunbHble 1 MeTacTabmibHbIC (a3bl. [IpencraBnenue $ha30BBIX IEPEXOAOB HA TUarpaMMax COCTOSHUS.
. MaprencuTHbIe npeBpaiieHus. MexaHu3Mbl (pa30BbIX IEPEX0OI0B.
. XUMUYECKHUE pPeaKIMH TBEPIbIX BEUIECTB.

0 9N N KWW

. Kuneruka oOpa3oBaHus 1 pocTa 3apO/IbIIIECH.
9. XuMnueckue peakiii Ha TOBEPXHOCTH.

10. Ucnonp3oBanue Ppa3oBbIX AUATPAMM.

11. MeToibl 2JIEKTPOXUMHUYECKOTO CHUHTE3A.

12. OcHOBHBIE 3aKOHOMEPHOCTH M Cc1IOCO0BI criekanusa. CriocoObl MOTyYeHUs TBEPABIX aMOP(HBIX BEIIECTB
U cTeKod1. MeTo/bl Oy4eHus TBEpAbIX (a3 B HAHOPA3MEPHOM COCTOSIHUM.

Tema 4. [Ipumenenne GU3NKO-XUMHUYECKUX METOMIOB JJIsl UCCIIEOBAHUS CTPYKTYPBI TBEPBIX TEJ
1. Metobl M3yueHHUs KPUCTAIUTMYECKOTO CTPOCHHUS TBEPBIX TEI.
2. ludpakmus peHTTeHOBCKUX Jyuei. 3akoH bparra, pacyeT MEeXIUTOCKOCTHBIX PACCTOSTHUM.
3. PentrenodasoBblii aHaIN3.
4. KpucTajioonTUYECKU aHaIU3.

5. DnexTpoHHas MMKPOCKONMS: NMPUHIUIBI U BO3MOKHOCTH CKaHMPYIOIIEH 3IEKTPOHHON MHKpPOCKOIIHH,
TYHHEJIbHOU 2JIEKTPOHHON MUKPOCKOIIUH, JIEKTPOHHON MUKPOCKOIIMY BBICOKOTO Pa3peILCHNUs.
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6. CnekrpanbHble MeTofbl: KoneOarenbHas crnekrpockonus, MK- u KP- coekTpsl; crexkTpockonus
BUJUMOTO H3JIydeHUs1 U Y®P-CHEKTPOCKONHUS; CIIEKTPOCKONHUS SIEPHOI0 MarHUTHOro pe3oHaHca (SIMP),
SIIEPHOTO KBaJIpymonbHOro pe3oHanca (AAKP) u sanekrponnoro napamaruutHoro pezonanca (JI1P); anepuas
g -pe3oHaHcHas (MeccOayIpOBCKasi) CEKTPOCKOHSL.
7.  Meronbpl  ONpeNeNeHHs]  XMMHYECKOTO  COCTaBa.  XHMHWYECKUMH  DJIEMEHTHBIM  aHaJIM3.
PentrenoduyopeciieHTHbII aHaIu3. JloxanbHbIN PEHTTEHOCTIEKTPAJIBHBIN aHanus,
MAaccC-CIIEKTPOMETPUYECKUE METO/IbI, aTOMHO-3MUCCUOHHAs CIIEKTPOCKOIUS.
8. MeTtoapbl ucciie10BaHus TOBEPXHOCTH.
9. Oxe-anekTpoHHas crekrpockonusi, POOC, obpatHoe pesepdhoproBckoe paccesHue. PeHTreHoBcKas
abCOpOIIMOHHAS CIIEKTPOCKOIIHSL.
10.  HccnemoBaHust ~ TEPMHUYECKMX  CBOMCTB  BEIIECTB.  TepMOrpaBUMETPUYECKHH  aHaIM3.
HuddepenunanbHo-TepMudeckiii  aHanu3 u AuddepeHnnanbHas CKaHupyiomas kaitopumerpus. 11.
MeTonb! rccnenoBaHus JIEKTPUUECKUX U MATHUTHBIX CBOMCTB.

TecrupoBanue

Tema 2. PeanbHasi CTpyKTypa KpUCTAJJIOB
Tumnosble 3a1aHNSA TECTUPOBAHUS
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12, F-meHTp OTHOCHTCA K JederTtaM
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P0.  3@uofi NpH 00pa30BaHHE JEI3 B BOJOSME TEMIEPATYPA ORDYEAIOIIETO BOSIyAA
a b [ d
VMeHBIIASTCH VEeTHIHEACTCH He MeHfeTCH Helb3f ONpeleInTh

Tema 4. [Ipumenenne GU3NKO-XUMUYECKUX METOIOB JJIsl UCCIIEOBAHUS CTPYKTYPBI TBEPBIX TEJ
TunoBble 3aJaHUS TECTHPOBAHUS
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4.3 HpOMC)KYTO‘{Haﬂ arTecTanus 1o JUCHUILIMHE IIPOBOAUTCS B (I)OpMC 3a4cTa




Tunosbie Bonpocekl 3auera (I1K-1)
Tumnosbie BONPOCHI 3a4eTa
Bunb! cBsi3elt (MOHHAs, BOAOPOAHAS, KOBAJIEHTHAS, METAJUTHUECKAs).
30HHAas CTPYKTypa KpUCTAJUIOB.
Kpucrannorpaduieckue HHICKCHI.
bivxHUil 1 ganbHUNA OPSAIOK B CTPOECHUH TBEPBIX TEIN.
Turbl 1eeKTOB TBEPIBIX TEIL.
Ponb nmpumeceii u nedexTos.
Paguanonnsie neeKThl 1 EHTPHI OKPACKH.
Kpucrannu3zanus u3 pacTBOPOB U PacIjiaBOB.

Sl A o e

e

Kpucrannmsanus u3 mapoBoii ¢assl.

—
)

. I[lomumepHbIe coeTMHEHMUS.

—
—_

. Kpucrannoontuueckuii ananus.

—
[\

. Judpakuust peHTTeHOBCKUX JIy4eH.

[
(98]

. CHGKTpaJIBHBIG MCTOAbI U3YYCHHA BCIICCTB.

—
N

. XUMHUYECKHI JIIEMEHTHELIN aHaAIN3.

—
()]

. duddepennmansHo-TepMHUUECKUN aHATIN3.

Tunosble 3axanus s 3a4era (IIK-1)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 CBOOOIHO OPUEHTUPYETCS B 3aKOHAX WM MOHATUAX (PU3HKUA U XUMUH
TBepaoro Ttena.YB momHOM o0O0BEMe BiameeT MPAKTHUYECKUMU
HaBbIKAaMU pellleHus1 Kpucramuiorpapuyeckux 3anad.JHa Bompocel

«3a4TEHO)) OTBEYACT KPAaTKO, apryMECHTHUPOBAHO, YBEPCHHO, 110 CYIICCTBY. 3Haer
(50 - 100 6anoB) COBPEMEHHBIE METOJIbI HKCIIEPUMEHTAJIBHBIX NCCIIEIOBAaHMIL.

Ha Bompochl oTBeuaeT KpaTko, apryMEHTHPOBAaHO, YBEPEHHO, IO
CyIIECTBY. 3HACT COBPEMEHHBIC METOABl AKCIEPUMEHTAIBHBIX
HUCCIIeqOBaHUI

IK-1 He opuenTtupyercs B 3akoHax (U3WKH U XMMHH TBepAOro tena. He
MOXET MPOJAEMOHCTPUPOBATh 3HAHME W IMOHUMAHHE METOJOB

«HE 3a4TCHO»
peleHHs KpUCTAIUIOTpapUUECKUX 3a1a4

(0 - 49 GannoB)

HenpaBuibHO OTBe4aeT Ha MOCTAaBJIEHHBIE  BOIPOCHl WU
3aTPYIHSETCS C OTBETOM.

5. MeTonnueckue ykazaHusi AJis1 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIUN CaMOCTOSTEIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxkaHueM paboueil mporpammbl nuciuiumabl (PITJ]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMaIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Ponmyrun B.M. ®OusukoxuMus TMOBEPXHOCTH : [yueOHHK-MoHOrpadwus]. - 2-u3d., HCIOp.. -
Honronpynusiii: U3nat. Jlom "Unatennext”, 2011. - 568 c.

2. ITaBnog I1.B., XoxnoB A.®. ®u3uka TBepAOTo Tena : YUeOHUK A By30B. - 3-¢ u3., cTep.. - M.: Brici.
k., 2000. - 494 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. ®axapman b. Xumust HOBBIX MarepHalioB M HAHOTEXHOJNOTHWH : [y4eO. mocobue] : [Hayd. m3maHue]. -
Honronpynnsiii: M3par. Jom "UnTennext", 2011. - 464 c.

2. lllenna O.A. ®U3NKO-XMMHS TOBEPXHOCTHBIX SIBICHUH : yuel.-meToa.nmocobue. - TamOoB: M3nar.iom
TI'Y um.I'.P.[lepxaBuna, 2010. - 28c.

6.3 Meroauueckue pa3paboTKH:

1. Burmopouu B.U., I{pirankoBa JILE. ®u3nko-xuMusi HaHOCTPYKTYPHPOBAHHBIX MaTepHaoB : y4eO.
nocoOue Ui CTyJEHTOB TE€XH. U KJIAaCCHUYECKHX YH-TOB, U3yUalOIUX BOMPOCHl HAaHOMATEPHUAJIOBEIECHUS U
HaHoTexHoyorui. - Tam6oB: NU3n-Bo Ilepmuna P.B., 2012. - 234 c.

2. IlepmsixoBa U.E., ®enopos B.A. Xumus tBepaoro tena : Yue6.mocobue. - Tam6os: Uza-so TT'Y, 2003. -
83c.

6.4 VHbIe NCTOUHMKMU:

1. bubmuorexa 'OCToB - www.vsegost.com

2. Hayunast snextponHast onbiaunoreka Poccuiickoii akaieMus €CTECTBO3HAHMS - Www.monographies.ru
3. Poccwiickast HanlmoHaIbHAasE OMOIHOTEKa - Www.nlr.ru

4. Poccuiickuii 0011eo0pa3oBarenbHbIil mopTain - http:// www.school.edu.ru/

5. ®epepanpHoe xpaHwiuiie «EauHas Kommeknus [UQPOBBIX 00pa30BATEIBHBIX PECYpPCOB» -
http://school-collection.edu.ru/

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

Onepannonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Web of Science: monmutematudeckas pedeparuBHO-OMOIMorpaduueckas U HayKoMeTpudeckas 0aza
nauubixX . — URL: https://apps.webofknowledge.com

2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com
3. [Tnardopma Springer Link. — URL: https://link.springer.com
4. Ilnarpopma Nature . — URL: https://www.nature.com/siteindex

5. TamOoBckast oOnmacTHas yHUBepcaibHas Hay4yHas OubOnmoreka um. A.C. Ilymxuna. — URL:
http://www.tambovlib.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa3oBaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



