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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[1K-1 CnocoGeH OCyHIeCTBISTHCS MOHTaX, HAaNaJAKy, HACTPOMKY, PEryJIUpOBKY, ONBITHYIO IPOBEPKY
paboToCIOCOOHOCTH, UCIIBITAHUS CPENICTB U 000PYIOBAHUS CETEH U OpraHU3alui CBI3U

Brimonzser paboThl 10 MOHTaXXY anmnaparypsl CBS3U Pa3IUYHOTO Ha3HAYCHHUS

@opMynUpyeT OCHOBHBIE XapaKTEPUCTUKH YCTPOMCTB, HCXOAS M3 TOIYYEHHBIX PE3YIbTAaTOB €ro
(bYHKUIMOHUPOBAHUSA

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaromuecs B paMKax
OCBOEHUS JTUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- TEXHOJIOTUYECKUH

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON IESTEIhHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe o06mero, mpodeccCHoHaATBHOTO W JOMOTHUTEIBHOTO
npodeccCHoHaIBLHOTO 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€30MacCHOCTH roCyJapCcTBa U MPAaBOOXPAHUTEIBHOMN JIE€ITEILHOCTH)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIC
(GbyHKUMY / TPYyZOBBIC U
npohecCHOHATTLHBIC
JeUcTBUs (IPU HATUYUU
npodcranaapra)

Kox u HauMeHoBanue
komreteHIm GI'OC BO,
HeOOXOaUMOM I
(hopMHUPOBAHUS TPYOBOTO
WM podhecCHOHATBHOTO
JeHCTBHS

I/IH,I[I/IKaTopLI JOCTHIXXCHUS KOMHGTGHHI/If/’I

- A/01.6 Beimonnenue
MOHTaXHBIX PaboT
000pymOBaHUS CBSI3U
(TenmeKoMMYyHHKAITHH ) Ha
y4acTKax BbICOKOU
CJIO’KHOCTH BBITIOTHEHHS
TaKuX paboT

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

BremmonHsier paboTel MO MOHTaXy ammaparypsl CBSI3U
Pa3TMYHOTO HA3HAYEHUS

MPOBEPKY -
dopMynHupyeT OCHOBHBIC XapaKTEPUCTHKH YCTPOWCTB
paboTocrmocoOHOCTH, PMYIHPY p p yerp ’
UCXOJIS u3 TOJTYYEeHHBIX pe3yIbTaToB ero
WCTIBITAHUS CPENICTB H
(hYHKITHOHUPOBAHUSA

obopymoBaHus ceTel u
OpraHu3aluil CBA3U

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-1 CnocoOGeH OCyHIeCTBISTHCS MOHTaX, HAaNaJAKy, HACTPOMKY, PEryJIUpOBKY, ONBITHYIO IPOBEPKY
paboToCIOCOOHOCTH, UCIIBITAHUS CPENICTB U 000PYIOBAHUS CETEH U OpraHU3alui CBSI3U

MOBEPXHOCTHBIX
SIBJICHUN

Ne HanmenoBanwme ®opma oOyueHus
/1 JACLIVIUINH,
Ounasg 3aouHas
OTIPEIICIISTFOTITIX
(cemecTp) (cemecTp)
MEKTUCITUTUTHHAPHEIE 1 3 5 1 3
CBSA3H
1 |BBenenue B + +
CHELUAIBHOCTD
2 |®dusuka U XuMHus + +

3 |Dusuka u xumMus
paauoMarepHuaioB




2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

HNucuunnuHa «®Pu3uka M XUMHS TBEPAOTO Tejla» OTHOCUTCS K YacTH, (OpMHUPYEeMON ydaCTHUKAMU
oOpasoBarelbHBIX OTHOIIEHWH,  ydeOHoro turana OIl mo nHampaBnenuto moaroroBku 11.03.02 -

I/IH(bOKOMMYHI/IKaHI/IOHHBIe TECXHOJIOTHHU U CUCTCMBI CBA3U.

Jucuunnuna «du3uka 1 XMMUsl TBEPAOTO Telay U3ydaeTcs B 3 cemecTpe.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIMIUIMHEL: 3 3.€.

Ounas: 3 3.e.

3aounas: 3 3.e.

Bun yueOHo# paboThI Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 108 108
Konrakthas pabota 52 12
Jlexmmm (Jlextmm) 18 6
[Tpakruueckue (Ilpakt. pad.) 34 6
CamocrostensHas padota (CP) 56 92
3auer - 4

3.2.ConepxaHue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszena/TeMsbl Jexmyn | Tpakr. CP KOHTPOJIS
pao.
O|3]|]0(3/|0]|3
3 cemecTp
1 I'eomeTpuueckas 4121812114l CobecenoBanue
KpHUcTauIorpadus
2 PeanbHas cTpykTypa CobecenoBanue;
KpHUCTaJJIOB 4 12 (8 ]2 14|22 Pecepar;
TectupoBanue
3 Kpucrannoxumus 6 1 10 | 1 14 | 24 ColecenoBanue
[Tpumenenue CobecenoBanue;
(U3UKO-XUMUYECKU TectupoBanue;
X METOHOB I 4 1 2 1 14 | 24 Pedepar
UCCIICIOBaHHUS
CTPYKTYPBI TBEPIBIX
Tel

Tema 1. I'eomeTrpnueckas kpucrauiorpapus (IIK-1)

Jlexknus.




Crennpuka XUMUM TBEPAOTO COCTOSHHUS KakK pasfelia XuMudeckod Hayku. Knaccudukamust TBepIbix
BemiecTB. Kpucrammmueckue TBepable Tela. MOHOKPUCTAUIMYECKOE, MOTUKPUCTALINYECKOE U
HAHOKPHUCTAJUIMYECKOE COCTOSHUS TBepAbIX BemecTB. OmpHodasHple U reTepodasHble KPUCTATUIMYECKUE
tena. Awmopdubie TBepable BemiecTBa. Crekna. Hekpucramnnmdeckue HaHOYACTUIBI. MHKpO U
ME30IOpUCThIC TBepIbie Tena. JKuakue kKpuctamibl. CTpoeHHE KPUCTAIUIMYECKUX TBEPIbIX BEIICCTB.
[TonsiTHE O CUMMETPHUH KpUCTaJUIMYeCKol pemeTku. Kpucramiorpadguueckue mpoCcTpaHCTBEHHBIE TPYIIIBI
cuMMeTpud. BBIOOp M THIBI 3NIEMEHTApHBIX sueeK. Hekoropeie Hanbonee BaKHBIE CTPYKTYPHBIC THUIIBL
Crpykrypsl kamennoit comu (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 mmunenn (MgAl204). Coenunenus co
CJIOMCTOM CTPYKTYpOH. THUIBI XUMUYECKON CBA3U B TBEPAOM Teie. BaH-nep-BaanbcoBo B3anmoaercTBue B
MOJIEKYJISIPHBIX KpucTauiax. Kpucramibl ¢ MOHHBIMU M KOBAJICHTHBIMH perietkamu. [Ipasuna Ilomunra.
Metamnel u criaBbl. MHTepMeTamnmuyeckue coenuHeHus. KpucTamisl ¢ ydacTHEM BOJOPOIHBIX U
BaH-/Iep-BaalIbCOBBIX cBs3eil. CynmpamonekynsapHbie oOpa3oBanus. KoopauHanuonusie uncna. CoequHEHHS
BHEJPEHUs U Kiarparbl. IoHHAas MOJeNb CTPOSHHUSI KPUCTAIIIOB, KOHCTaHTa MojenyHra, SHepTus HOHHON
peuieTkud. 30HHAs CTPYKTypa KpUCTaUIoB. YpoBeHb Depmu. XUMHUECKUN NOTEeHIMaN. BalleHTHast 30Ha,
3ampelieHHas 30Ha, 30HA MPOBOAMMOCTH. Mertamnel U AudIeKTpukd. COOCTBEHHBIE U MPUMECHBIC
MOTYTPOBOAHUKY. [ paHUIIBI IPUMEHUMOCTH 30HHON MOJIETH.

IIpakTH4Yeckoe 3aHATHE.
I'eomeTpuueckast KpucTaiorpapus.
Bonpocs! k npakTuyeckoMy 3aHATHIO Nel.

Creun¢urka XMMHUU TBEpPAOrO COCTOSHUSI KakK pasena XuMmMuueckod Hayku. Krnaccuduxamust TBepIbIx
BeulecTB. Kpucramnuueckue TBepable Tena. MOHOKPHUCTAIMYECKOE, MOJUKPUCTAIUIM-YECKOe U
HAHOKPUCTAJUIMYECKOE COCTOSHUS TBepAbIX BemiecTB. OpHodaszHble U rerepoda3Hble KpUCTAUINYECKUE
tena. Amopdubie TBepasie BemectBa. Crekna. Hekpucramnumdeckne HaHOYa-CTUIBI. MHKpO H
Me30MopucThie TBepAble Tena. JKunkue Kpuctamibl. CTpoeHHE KPUCTAIMYE-CKUX TBEPHABIX BEIIECTB.
[TonsTHEe 0 cUMMETpHUH KpHUCTAJUTHUECKoi pemeTku. Kpucramiorpadu-deckrue npocTpaHCTBEHHBIE TPYTIIbI
cumMmeTpud. BeIOOp U TUIBI 3NeMeHTapHbIX s4yeeK. Hexoropeie Hanbosee BakKHBIE CTPYKTYPHBIE THUIIBL.
Crpykrypsl kameHHou comu (NaCl) u xmopuna nesust (CsCl), cdanepura u Bropuura (ZnS), diaroopura
(CaF2) u aatudumoopura (Na20). Ctpykrypabie Turbl apcenua aukenst (NiAs), noguaa kaagmus (CdI2) u
pyruna (TiO2). Crpykrypasie tunbl nepoBckuta (CaTiO3) u mmunenn (MgAl204). CoenuHeHust co
CJIOMCTOM CTPYKTYpOH. TUIIBI XUMHUUYECKOUN CBA3M B TBEPAOM Tese. BaH-ep-BaaibCOBO B3aUMOJCHCTBHUE B
MOJIEKYJISIPHBIX KpucTauiax. Kpucramibl ¢ HOHHBIMU M KOBaJeHTHbIMH pemieTkamu. [Ipasuna Ilomunra.
Metamnel u cmiaBbl. MHTepmeramnuueckue coenuHeHus. Kpucrtamisl ¢ ydyacTHeM BOJOPOIHBIX U
BaH-JIeP-BaaJIbCOBBIX CBs3ei. CynpamornekynspHbie oopa3oanus. Koopaunannonusie yncina. CoeTnHeHUs
BHEJpEHUs U Kiarparbl. IoHHas Mozenb CTpOeHUsl KPUCTAIJIOB, KOHCTaHTa MojenyHra, SHepTrus HOHHON
PEIIETKH.

3oHHas cTpyKTYpAa.
Bonpocs! k npakTuyeckoMy 3aHATHIO Ne2.

30HHAsA CTPYKTypa KpUCTAUIOB. YpoBeHb @Depmu. XHMHUYECKUW TMOTeHIMal. BajieHTHas 30Ha,
3afpellleHHas 30Ha, 30HAa MPOBOAMMOCTU. Metamisl U AudiAeKTpuku. CoOCTBEHHbIE U MPHUMECHbBIE
MOJTYTPOBOAHUKY. [ paHUIIBI IPUMEHUMOCTH 30HHOM MOJIETH.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

[TpopaGoTka KOHCIIEKTOB JISKIIHI, H3yUYeHUE PEKOMEHI0BaHHOM JiuTepaTyphl. [loaroroBka npeseHTaruii mo
3aJaHHOU TEME:

1. Kpucramnorpaduyeckre npoCTpaHCTBEHHbIE TPYIIIBI CHMMETPHH. BHIOOP U TUIIBI 3lIeMEHTapHBIX
sYeeK.

2.  Crpyxkrypsl kamenHo# conu (NaCl) u xnmopuna nesus (CsCl), chanepura u Bropuura (ZnS), gmrooputa
(CaF2) u antudumoopura (Na20).

3. Crpykrypusie Tumbl apceHuaa Hukens (NiAs), noguaa kaamus (CdI2) u pytuna (TiO2).
4. Crpykrypssle Tunsl nepockuta (CaTiO3) u mmunenn (MgAl1204).

5. CoenuHeHUs CO CIOUCTON CTPYKTYPOM.

6. Kpucramibl ¢ HOHHBIMU U KOBAJICHTHBIMH PEIICTKAMH.



7. MeTauibl U CIIaBbI.
8. Kpucramibsl ¢ yqacTueM BOJIOPOJHBIX U BaH-JEP-BAaaIbCOBBIX CBSI3EH.

Tema 2. Peanbnasi ctpykrypa kpucrasuion (ITIK-1)

Jlekumus.
CoBepIlicHHBIE I HECOBEPIICHHBIE KPUCTAIIBL. TUMBI AedekToB. DnekTpoHHbIE nedexTsl. CoOCTBEHHBIC
ToueuHble  AedekTel.  TepMoaMHaMHUYecKHe€  TPUYUHBI  OOpa3oBaHHUA  TOYEYHBIX  J€(EKTOB.
JHedexTooOpazoBanue u HectexuoMeTpus KpuctamioB. Jledekrsl mo [llortku u @penkento. [IpumecHsie
ToueuHble nedextol. HeiTpanbHble W 3apsbkeHHBIE TouyeuHble nedekTbl. KBazuxummuueckas MoAeNb
OIHCaHUs PaBHOBECHUS TOYEUHBIX AedekToB. B3auMoneiicTBue ToueyHbIX AePEeKTOB. AcconMaThl 1e(heKToB.
IlenTphl okpacku. B3auMOCBSI3b KOHIIEHTpAIIUU MPUMECEH M COOCTBEHHBIX TOYEYHBIX NedexToB. BiusHue
TOYEUHBIX JE(PEKTOB Ha CBOMCTBA HEOPraHMYECKUX BeHIeCTB. MeToAbl CO3/1aHus HEPaBHOBECHBIX
KOHIIEHTpAIMil TOYeUHBIX /1e(DEeKTOB: 3aKajika, MEXaHMUECKOe U paaualiioHHoe Bozaeiicteue. Auddysus u
camonuddysust B TBepAbIX Tenax. JAuddys3us, oOyciioBaeHHas TPaJueHTOM KOHIIEHTpaIni, 3akoHbl duka.
Huddysuss TodeuHbIX nePEeKTOB B 3JIEKTpUUYECKOM Toje. YpaBHeHne HepHcra-DiiHmTeiiHa. MeTombl
uccnenoBanust Auddysun. [Iporsokennpie  nedexTsl. CTPYKTYpbl KpHCTALIOTPa()UUECKOrO CIIBHTA.
Hedextsr ynakoBku. ['panunpl O610k0B W aHTHU(Da3HBIE TOMEHBI (TpaHUIbl). [eTeporeHHbIC BKITFOUCHHUS.
HefiTpanbHble U 3apsiKeHHblE NPOTSDKEHHBIE AedexTsl. JlMcmokaluu B KpUCTajulax, OCHOBHBIE BUJIBI.
Brnusiane nucnmokanuii Ha cBOMCTBa KpHUCTAIOB. [loBepXHOCTh Kak AedEKT CTPOEHHUS TBEPAOTO Teja.
[loBepxHOCTHass 9Heprusi Kpucrtama. VIckakeHHMe CTPYKTypbl M 3JIEKTPOHHOTO CTPOEHHUS B
MIPUIIOBEPXHOCTHBIX CJIOSIX. POJIb MOBEPXHOCTH B XUMUYECKUX PEAKIUIX TBEPIBIX Tes. Poib cooTHOMIEHUS
00bEM-TIOBEPXHOCTh B CBOMCTBaxX TBepAbIX Tesn. OOmue 0COOEHHOCTH XMMHU TBEPIbIX HaHOpPa3MEPHBIX
YaCTHIL.

IIpakTnyeckoe 3ansATHE.
PeasibHasi CTPYKTypa KPUCTAJLIIOB
Bomnpocs! k mpaktrnueckomy 3aHITHIO No3.

CoBepIlieHHBIE M HECOBEpUICHHBIE KpUCTAUIbL. Turbl nedekToB. DnekTpoHHbIe nedekTsl. CoOCTBEHHbIE
toueynble  gedexrel.  TepmMoauHamMuueckue  NMPUYMHBI  00Opa3oBaHUS  TOYEUHBIX  JE(EKTOB.
HedexroobpazoBanue u HectexuomeTpus: kpuctayioB. edektsl mo lortkn u @penkento. [IpumecHsie
toueynble Aedextol. dupdysus u camomuddysus B TBepabix Ttenax. Huddysus, oOycrnoBneHHas
IpaJMEeHTOM KOHULEHTpaluid, 3akoHsl ®Puka. Auddys3us ToueyHbx nedeKkToB B ANEKTPHUECKOM IIOJIE.
VYpasuenne HepHcra-Ditnmteitna. MeToas! uccnenoBanus auddysuu.

Jucnokauuu. Paguanuonubie 1eeKTol
Bonpocs! k npakTuyeckoMy 3aHATHIO Ne4.
IlenTphl okpacku. B3auMOCBSI3b KOHIIEHTpAIIUU MPUMECEH M COOCTBEHHBIX TOYEYHBIX NedexToB. BiusHue
TOYEUHBIX JE(PEKTOB Ha CBOMCTBA HEOPraHMYECKHX BeHIeCTB. MeToAbl CO3/1aHusl HEPaBHOBECHBIX
KOHILIGHTpalMii TO4YeyHBIX Je(EeKTOB: 3aKallka, MEXaHHMYeCKOe U paJMallMOHHOE BO3JEHCTBUE.
[Ipotsoxkennbie nedextel. CTPYKTYphl KpucTaiorpaduyeckoro ciapura. JlegexTsl ynakoBkH. | paHHIIBI
O0mokoB W aHTH(a3HBIE JOMEHBI (TpaHuIlbl). [eTeporeHHbie BKItOYeHUs. HeWTpanbHble W 3apsoKeHHBIE
MPOTSHKEHHBbIE AeeKThl. Jlucnokanuu B KpucTamiax, OCHOBHbIC BUAbl. BiusHue nucnokanuii Ha CBOHWCTBa
kpuctaioB. [loBepxHocTh Kak nedeKT cTpoeHusi TBepaoro tena. IloBepXHOCTHas SHEprus KpucTasia.
HckaxeHne CTPyKTYpbl M DJIEKTPOHHOTO CTPOEHUS B IPUIIOBEPXHOCTHBIX CJIOSIX. Poilb MOBEPXHOCTH B
XUMHUYECKHX PEAKIUAX TBEPIbIX Tell. Poib coOOTHOLIEHUS! 00beM-TTOBEPXHOCTh B CBOMCTBAX TBEPABIX TEI.
OO6111e 0COOEHHOCTH XUMUHU TBEPBIX HAHOPA3MEPHBIX YaCTHII.
TecTtupoBanue mo moay.iaro Nel.
Bonpocsl k npakTudeckoMy 3aHATHIO NeS.
OcHOBHBIE BOTIPOCHI TECTUPOBAHUSI:

1 1. Xumuyeckue COeTUHEHUS.

2 2. XUMHYECKHE pEeaKIHH.

3 3. Peakuuu npucoeauHeHusi, o0OMeHa U pa3IoKEHUS.

4 4. Amnorpornus v moauMopdusm.

5 5.  da30BbIC NPEBPALLECHHUS.



6 6.  DBTEKTHKA, 3BTEKTOU/, IEPUTECKTHKA.
7 7. Wcnomb3oBaHue (a30BbIX TUATPAMM.
8 8. CKopoCTb XUMHUYECKON PEAKIIUH.
9 9. DHaoTepMUYECKHUE U FK30TEPMHUUYECKUE PEAKIUH.
10 10. Bunel cBsizeit (MOHHAs, BOIOPOAHAS, KOBAJICHTHASI, METAJITUYECKAsT )
11 11. 30HHas CTPYKTypa KPUCTAIIOB.
12 12. 30Ha IpoBOAMMOCTH U BaJE€HTHAs 30Ha.
13 13. Kpucramiorpapudeckne HHICKCHI.
14 14. bawxHM 1 JaTbHUN TOPSAAOK B CTPOCHUH TBEPJBIX TEIL.
15 15. Tumbl 1edheKTOB TBEPIBIX TEI.
16 16. Ponb npumeceii u nedexros.
17 17. PagnanmonHbie 1e(EKTHI U IEHTPHI OKPACKH.
18 18. Jduddyzus u camomuddysusi.
19 19. TemnnoBsie TOUCUHBIC NE(DEKTHI.
20 20. JIucnoxanuu U 1e(eKThl YIIaKOBKH.
21 21. O6bemHubIe neheKTh KpUCTasa.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
3anaHus AJ151 CAMOCTOSATEIbHOM PadoThI

[TpopaGoTka KOHCIIEKTOB JICKITUH, M3yUYeHHE PEKOMEHIOBaHHOW nuTeparyphl. [logroroBka pedeparor mo
3aJJaHHOU TEMATUKE:

JedexTs! yrakoBKH.

I'panuis! 010K0B M aHTU(a3HBIE TOMEHBI (TPAHHULIBI).

['eTeporennsie BKioueHus. HelTpanbHbIe U 3apsKEHHBIC MPOTSHKCHHBIE AE(EKTHI.
Jucmokanuu B KpUcTasiax, OCHOBHBIE BUIbl. BilMsiHUE THUCIIOKAIIMI HA CBOMCTBA KPUCTAJUIOB.

Nk -

[ToBepxHOCTH Kak eeKT cTpoeHus TBepaoro tena. [loBepxHocTHast sHeprust kpuctaiia. Mckaxenue
CTPYKTYPBI U 3JIEKTPOHHOTO CTPOCHHUS B MPUIMOBEPXHOCTHBIX CIIOSIX.

6. Ponb moBepxXHOCTH B XMMHUECKHX PEAKIUAX TBEPAbIX Tel. Poib COOTHOIIEHHS 00BEM-TIOBEPXHOCTH B
cBoicTBax TBepAbIX Tea. OO0Ire 0COOEHHOCTH XUMUH TBEPAbIX HAHOPAa3MEPHBIX YaCTHUII.

[ToaroroBka Kk TECTUPOBAHUIO.

Tema 3. Kpucramaoxumus (ITK-1)
Jlekuus.



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:

3 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIbL — 60 OamioB
* KOHTPOIbHBIEC Cpe3bl — 2 cpe3a: 20 6amios, 10 6amios
* 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

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

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

20

Tect coctout u3 20 BOIpPOCOB.

20 6amIoB — CTYOEHT MpaBUIBHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

14 GamoB — CTyAEHT MpaBWIBHO OTBe4aeT Ha 50-74% BompocoB B
TecTe

7 0OamioB — CTYOGHT MpaBWIBHO OTBeyaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBUWIBHBIX OTBETOB 0AJUIOB HE JACT.
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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

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amIoB — CTyeHT nmocetwi He MmeHee 50% 3aHaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OaJUTBI HE HAUUCIISIFOTCS

[IpemuansHbie OaIbl

20

JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:

- MOCTOSIHHasi aKTUBHOCTb BO BpeMs MpakTHUECKHX 3aHATHH — 10
0aIoB;

- TIOJTHOCTBIO MOATOTOBJICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTuke B
paMKax qucuuIuinHel — 10 6asos;

- mobea B MEXPETHOHAIBHOW onuMmnuaze no uHpopmaruke — 10
0aIoB;

- y4acTHe C JOKJaJOM BO BCEPOCCHMCKON OMUMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuumiuHe — 10 6annos
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7. |MnauBuOyanbHBIC 3a1aHUS, 20 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUATENbHBIE OaNIbl Ha
JK3aMEHe

8. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOMI
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLIEHKM IO JAMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Pedepar

Tema 2. PeanbHasi CTpyKTypa KpUCTAJJIOB
Tumnosble 3a1aHus AJ151 HANIMCAHUA pedepaToB

I 1. JlepeKThl yIaKoBKH.

2 2. I'panuier 6;10k0B ¥ aHTU(A3HBIC TOMEHBI (TPAHULIBI).

3 3. I'ereporennsie BKiIoueHus. HelTpaibHbie U 3apsKeHHBIE TPOTSKECHHBIEC AE(PEKTHI.

4 4. Jucnokanuu B KpUcTajiaXx, OCHOBHBIE BUJIbl. BiiMsiHUMEe nqucIoKalii Ha CBOMCTBA KPUCTAJIOB.
55. [ToBepXHOCTD Kak JAe(eKT CTpOSHHs TBEpAOro Teia. [loBepXHOCTHAs 3HEPrus KpucTaia.

HckaxeHnue CTpyKTypbl U 3JIEKTPOHHOTO CTPOCHUS B IPUIIOBEPXHOCTHBIX CIIOSIX.

6 6. Posib MOBEpXHOCTH B XUMUUYECKUX PEAKLUAX TBEPABIX Tell. POIb COOTHOLIEHNS
00bEM-TIOBEPXHOCTh B CBOMCTBAX TBEPBIX Ted. O01IMe 0COOCHHOCTH XUMUHU TBEPABIX
HAHOPA3MEPHBIX YACTHII.

TumnoBble 3agaHUsA AJI MOATOTOBKH Mmpe3eHTanum ¢ 10KJaaJI0M

1 1. ®usnueckue METOBI: Ja3epHast ayALKs, MarHETPOHHOE PaCIbICHUE, SIEKTPOHHO-ITy4eBOE
UCHapeHue.

2 2. XWMHYECKOE OCAXKEHUE U3 MapoBOil (asbl, UCIIOIb30BAHKUE THIPHUIOB, TAJTOTCHUIOB,
METAJJIOPTaHUYECKUX COCTMHCHH.

3 3. Metoa MONEKYJIAPHOTO HACTaUBaHMUS.
4 4. XKunxodaszHas SIHUTAKCHUS.
5 5. Kepamuka.

6 6. OcHOBHBIEC 3aKOHOMEPHOCTH U CIIOCOOBI criekanus. CriocoObl MoMydeHHs TBEPABIX aMOP(PHBIX
BEIIIECTB ¥ CTEKOJI. MeTobI MoJTyuyeHHs TBEPABIX (a3 B HAHOPa3MEPHOM COCTOSHHH.

Tewma 4. [IpumeHenne GU3NKO-XUMUYECKUX METOJIOB [UI UCCIIEIOBAHUS CTPYKTYPbI TBEPIBIX TEI
Tunossle 3a1aHNud AJ19 HANMCAHUA pedepaToB

1 1. JledexTr! yrakoBKH.

2 2. I'panuiiel 0;10KOB U aHTH(A3HBIE TOMEHBI (TPaHUIIBI).

3 3. I'eTeporennsie BkitoueHHs. HelTpaibHbIe U 3apsHKEHHBIC POTSHKEHHBIC E()EKTHI.

4 4, Jlucnokanuu B KpUcTasiaXx, OCHOBHBIE BUIbl. BilMsiHUME TUCIOKAaMil HA CBOKWCTBA KPUCTAJIOB.
5 5. [ToBepxHOCTH Kak ne(eKT CTpoeHUs TBepaoro Teia. [loBepXHOCTHAS SHEPTHs KpUCTalIa.

HckaxeHue CTpyKTypbl U SJIEKTPOHHOTO CTPOEHHUSI B IPUTIOBEPXHOCTHBIX CJIOSIX.
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6 6. Posib MOBEpXHOCTH B XUMUUYECKUX PEAKLUAX TBEPABIX Tell. POIb COOTHOIIEHNS
00bEM-TIOBEPXHOCTh B CBOMCTBAxX TBEPBIX Teid. O01IMe 0COOCHHOCTH XMMUHU TBEPABIX
HAHOPA3MEPHBIX YACTHII.

TumnoBble 3aaHNUs A8 NOATOTOBKH npe3eHTanum ¢ J0KJIa10M

1 1. ®usnueckue METOBI: Ja3epHast a0NALKs, MarHETPOHHOE PaCIbICHUE, SIEKTPOHHO-ITY4eBOE
UCIapeHue.

2 2. XWMHYECKOE OCAXKEHUE U3 MapoBOil (asbl, HCIIOIb30BAHKUE THIPHUIOB, TAJTOTCHUIOB,
METAJJIOPTaHUYECKUX COCTMHCHHI.

3 3. Metoa MONEKYJIAPHOTO HACTaUBaHMUS.
4 4. XKunxodaszHas SIHUTAKCHUS.
5 5. Kepamuka.

6 6. OcHOBHBIEC 3aKOHOMEPHOCTH U CIIOCOOBI criekanus. CrocoObl MomydeHHs TBEPIABIX aMOP(PHBIX
BEIIIECTB U CTEKOJI. MeTobI MOJTyuyeHHs TBEPABIX (a3 B HAHOPa3MEPHOM COCTOSTHHH.

CobecenoBanue

Tema 1. [eomerpuyeckas kpucTtamiorpadus

CobecenoBanue NpearonaracT OpraHu3aLuio Oecesl MpernogaBaTess co CTyAEHTaMU 10 BOIPOcaM
MPAKTUYECKOTO 3aHATHS C IeNIbI0 O0siee 00CTOATENHHOTO BBISIBICHHUS UX 3HAHUH 110 ONPEIeICHHOMY
paszeiy, Teme, mpobiaeme u T.1. Bce uiieHsl rpymnel MOTYT y4acTBOBAaTh B 00CYKJICHHUH, 100aBISATh
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBHUJILHOCTb OTBCTA IO COACPIKAHUIO,

- IIOJIHOTAa U FJ'IY6I/IH3 OTBE€TA,

- CO3HATCJIBbHOCTDb OTBETA,

- JIOTYIKA U3JIOKCHUA MaTc€pHrajia,

- padOHAJIBHOCTD UCIIOJIBb30BAHHBIX ITPUCMOB U CII0C000B peuicHu-d IIOCTaBIICHHOM y‘-IG6HOﬁ 3aaa4u,

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padlOHAJIBHOCTH UCIIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

10 621510B — CTYIEHT YMeeT CONOCTABUTH MOJYYECHHYIO IIPH MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO
nH(POpPMALMIO, CPABHUBATDH Pa3Hble TOUKHU 3PEHUs] HA AaHAJIN3MPYEMYI0 TP00JieMy, YMeTh 4YeTKO
(hopMy/IHpPOBATH CBOM BONPOCHI U 0TBEYATh HA 3a/1aBaeMble €My BONPOCHI, BECTH THMCKYCCHIO €
HCIO0JIb30BAHHEM TEPMHMHOJIOTHU COBPEMEHHOM (PM3NUKHU U XUMHHU

8 0a/1JI0B - CTYIEHT yMeeT IPUMEHATH MOJY4YeHHYO0 NP MOAT0TOBKE K NPAKTHYECKOMY 3aHATHIO
HH(poOpMaLHI0, 0TBEYATH HA 00JIBIIMHCTBO BOIPOCOB, BECTH AMCKYCCHIO C MCIIOJIb30BAHUEM
TEPMHHOJIOTMH COBPEMEHHOM (PU3NKHU U XUMH.

3 faJ1a — CTYIEHT BJIa/IeeT TeOPpeTHYeCKHM MATEePUAJIOM 10 TeMe MPAKTHYeCKOro 3aHsITHS, HHOIIA
3aTpydHsieTCsl IPH OTBeTe HA BONPOCHI, He yMeeT copMYTHPOBATH CBOIO TOUKY 3PeHUsI Ha
o0cykaaemyo npoosaemy

Ecan CTYACHT HE BJIaaceT IIpOﬁ.HeMaTI/[KOﬁ NPAKTUIECCKOI'0O 3AaHATHUS, HE MOKET OTB€IATh HA
BOIIPOCHI — OTBET 0aJis1aMHu He OLleHUBaeTCsl.

Tema 2. PeanbHasi CTpyKTypa KpUCTAJJIOB
Tunosbie BONPOCHI co0eceT0BAHUS
1 1.  bawxHM U JaTbHUN TOPSAAOK B CTPOCHUH TBEPJBIX TEIL.
2 2. Tumnsl 1eeKTOB TBEPIBIX TEI.
3 3. Ponb nmpumeceii u neekTos.
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4 4.  PamuanuonHble 1e(hEKTHI U LIEHTPBI OKPACKH.
55.  Juddy3us u camonuddysusi.
6 6.  TemoBble TOUEUHbIE JEPEKTHI.
7 7. Jlucmoxanuu U 1e(HEKThl yIAaKOBKH.
8 8. OObemHbIe NeeKTh KpHCTaIa.

Tunosbie BONPOCHI ONpoca
1 1. Kpucramnuzanus u3 pacTBOPOB U PACILJIaBOB.
2 2. Kpucramnuzanus u3 napoBoi ¢a3sl.
3 3. Tlomy4yeHue TOHKHX CJIOEB U TUIEHOK. XUMUYECKUE U AIEKTPOXUMUYECKUE METOIbI.
4 4.  TlomydyeHHe TOHKHUX CJI0€B U TUIEHOK. DU3NYECKHEe METO/BI.
5 5. AwmopdHbie BemecTBa 1 CTEKIIA.
6 6. JKuAKOKpHUCTAIIINYECKOE COCTOSTHUE.
7 7.  CrnekaHue KepamuK.

Tema 3. Kpucramuioxumus
. Oprannyeckue KpUCTAJUIMYECKUE CTPYKTYPHI.
. TBepzbIe pacTBOPHI 3aMEIICHNS, BHEIPEHUS U BHIYUTAHHUS.
. ®a30BbIe IEPEXObl B TBEP/IBIX BEIIECTBAX.
. TepmonnHamMudeckas kiaccuukanus GpazoBbIX MEPEXOI0B.
. CrabunbHble 1 MeTacTabuiabHbIe (a3bl. [IpencraBienue (a3oBbIX MEPEXo10B HA AUArPaMMax COCTOSHHUSL.
. MapreHcuTHbIE npeBparieHust. MexaHu3Mbl (Ja30BbIX IEPEXOI0B.
. XMMHYECKUE peaKIIu TBEPABIX BELIECTB.

00 3 N L LN

. Kunetuka o6pazoBaHusi ¥ pocTa 3apOJIbIIICH.
9. Xumuueckue peakiui Ha OBEPXHOCTH.

10. Ucrionp3oBanue (ha3oBbIX AHATPaAMM.

11. MeToapl 31€KTPOXUMHUUYECKOTO CUHTE3A.

12. OcHOBHBIC 3aKOHOMEPHOCTH U CIOCOO0BI criekaHus. CrocoObl MOyYeHUsT TBEPAbIX aMOP(HBIX BEIICCTB
U cTeKosl. MeToibl mosTy4eHus TBepbIX (a3 B HAHOPAa3MEPHOM COCTOSTHHUH.

Tewma 4. [Ipumenenne GU3NKO-XMMUYECKUX METOJOB JUIS UCCIIENOBAHUS CTPYKTYPhI TBEPIBIX TEI
1. MeTtoapl n3y4eHHs KpUCTAININYECKOTO CTPOEHUS TBEPABIX TEI.
2. udpaxiyst peHTTeHOBCKUX JIydeill. 3akoH bparra, pacueT MeXII0CKOCTHBIX PACCTOSHHA.
3. PentrenodazoBbiii aHaTH3.
4. KpucTtamioonTHueCcKuid aHaIu3.
5. DNeKTpOHHAss MUKPOCKOIHMS: MPUHIMIBI U BO3MOXKHOCTU CKaHUPYIOLIEH AIEKTPOHHOW MHMKPOCKOIWH,
TYHHEJIBHOM 2JIEKTPOHHONW MUKPOCKOIINH, JIEKTPOHHON MUKPOCKOIHMH BBICOKOTO Pa3pelICHNUs.

6. CrekrpanbHble MeTOnbl: KoneOatenbHas crnekrpockonusi, MK- m KP- cmektpsr; cnekrpockomus
BHJIUMOTO M3JIy4YeHUsI U YD-CIEeKTPOCKOMHUS; CIEKTPOCKONHUSI SACPHOTO MarHUTHOTO pe3oHaHca (SIMP),
sIIepHOTO KBaspymonbHOTro pe3onanca (SIKP) u sanekrponnoro mapamaruutHoro pe3onanca (JI1P); snepuas
g -pe3oHaHCHas (MeccOay’pOBCKasi) CIIEKTPOCKOIIHS.

7. MeTtonagbl ONpeIeIICHUS XUMHUYECKOTO cocTaBa. XUMUYECKUN DJIEMEHTHBIHN a”HaIn3.
PentrenoduyopecueHTHbIN aHalus. JlokanbHbIN PEHTTEHOCTIEKTPAJIbHBIN aHaJINu3,
MAacc-CIEKTPOMETPUUECKUE METO/IbI, aTOMHO-3MHUCCUOHHAS CIIEKTPOCKOIHSI.

8. Metozbl ncciae10BaHus IOBEPXHOCTH.

9. Oxe-anexkTpoHHas crekTpockonus, POIC, obparHoe pesepdopmoBckoe paccessHue. PeHTreHoBCKas
a0CopOITMOHHAS CIIEKTPOCKOIIHS.

10.  HccnepmoBaHusi ~ TEPMUYECKHMX  CBOWCTB  BENIECTB.  [epMOrpaBUMETPUYECKUN  aHAIM3.
HuddepeHunanbHo-TepMUUeCKUi  aHanu3 W auddepeHnnanbHas CKaHUpyromas Kajiopumerpus. 11.
MeTonb! rccnenoBaHus SJIEKTPUUECKUX U MATHUTHBIX CBOWCTB.



TecTupoBanue

Tewma 2. PeanbHasi CTpYKTypa KPUCTAIIIIOB

TumnoBble 3a1aHUS TECTUPOBAHUSA

I 1.

1 2.

1 3.

JlanbHuUi TOpSIAOK BO BCEX HAMPABJICHUSAX CBOWCTBEHEH

Kunkoctsam
AMOpdHBIM Tenmam
Kugkum kpucramiam

Kpucraminam

VYKkakuTe npaBUWIbHYIO 3aMUCh POPMYIIBI CHMMETPUN

41.33L49P6L2C
C5P4L2L4
41.33L23PC

SL53L38PC

VYkaxute TeTpasip
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1 4.

1 5.

VYKaxuTe rekCaoKTaIip

K kpucramiam cpenHei KaTerOpuu OTHOCST CUHTOHUM:

PombOuueckas
TerparoHanbHas
TpuronanpHas

TpuxknuHHAs
PomOuueckas
MonoxkinmaHas
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1 6.

17.

1 8.

TpuknuaHas
I'ekcaronanbHas
MoOHOKJIMHHASA
TerparonanbHas

TpuronanpHas
I'excaronanpHas

VYKakute KpUCTANTMUECKYIO pelIeTKy (iaroopura

Vkaxute Hanpasienue [ 11]

Vkaxkure HanpaieHue [ 10]

24



109.

1 10.

Vkaxure mnockocts (011)

VYkaxkurte mnockocts (211)

25



VYkaxuTe pemieTKy ¢ BAHTOBOM AUCIOKAaIHUEN

Jucnokarust OTHOCHUTCS K AedeKTam

TOYEYHBIM
JIMHEUHBIM
MJIAHAPHBIM

00BEMHBIM

HonHas cBsa3b HaOMOmaeTCs B
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H20
FeCl3
CcO2

LiF

1 14. YacTryHO 3amoJIHEHHAS 30Ha Ha3bIBAETCS

BaJICHTHOU
MIPOBOJAUMOCTH
3anpELIEHHON
JIOHOPHOM
Tewma 4. [Ipumenenne GU3NKO-XUMUUYECKUX METOIOB JIJIS1 UCCIIEIOBAHUS CTPYKTYPBI TBEPBIX TEI

Tunosble 3a1aHNs TECTUPOBAHUS
I 1. JlanbHuUil TOpSIAOK BO BCEX HAMPABJICHUSAX CBOWCTBEHEH

Kunkoctsam



1 2.

1 3.

1 4.

28
AMoOpHBIM  Tenam

Kunkum kpucTamiam

Kpucrannam

VYKkaxxuTe npaBUiIbHYIO 3aUCh GOPMYIBI CHMMETPHH

4L.33L49P6L2C
C5P4L2L4
4L.33L23PC

SLS3L38PC

YKaxkute TeTpasap

VYKkaxuTe rekCaoKTaIp



15.

1 6.

K kpucramnam cpeiHeil KaTeropuyu OTHOCAT CUHTOHUH:

PomOuueckas
TerparoHanbHas
TpuronaneHas

TpuxknuHHAs
PomOuueckas
MoHoKIUHHAasA

TpuxknuHHAs
T'ekcaronanpHas
MoHoKIUHHAaA

TeTparonanbHas

TpuronanpHas
T'excaronannHas

VYKakure KpUCTATUUECKYIO pelieTKy (iaroopura

29



17.

1 8.

Vkaxkurte HarpaBieHue [ 11]

Vkaxute HanpaBienue [ 10]
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19.

1 10.

1 11.

VYkaxkure mmockocTs (011)

VYkaxkurte miockocTs (211)

VYKa)kuTe peuieTKy ¢ BAHTOBOW JUCIIOKALUEN
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Jlucnokarusi OTHOCUTCS K Jie(heKTam

TOYEYHBIM
JIMHEUHBIM
MJIaHapHBIM

00BbEMHBIM

Hounas cBs13p HaOMIOMaeTCs B

H20
FeCl3
CO2

LiF

YacTuuHo 3anoHeHHAas 30Ha Ha3hIBACTCS
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BaJICHTHOH

IMPOBOJAUMOCTHU

3anperieHHON

JTIOHOPHOM

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-1)

Tumnosbie BONPOCHI 3a4eTa

I 1.
2 2.
3 3.
4 4.
55.
6 6.
77.
8 8.
90.

10 10.
1T 11.
12 12.
13 13.
14 14.
15 15.

Bunbl cBsazelt (MOHHAsL, BOAOPOHAsS, KOBAJICHTHASI, METAJLIMYECKasl).
30HHAs CTPYKTypa KPUCTAILIIOB.
Kpucrannorpagudeckue HHIEKCHI.
bixHME 1 qanpHUN NOPAIOK B CTPOSHUM TBEPABIX TEI.
Turmbr neeKToB TBEPIBIX TElL.
Poinb mpumeceit 1 nedexTos.
Pamuanonnsie 1eeKThl 1 EHTPBI OKPACKH.
Kpucrannuzamnus u3 pacTBOpOB 1 pacIuIaBoOB.
Kpucrannuzanus u3 napoBoit ¢a3zbl.
[TomuMepHbIE COETUHEHMUS.
Kpucrannoontuueckuii aHaims.
Judpakuusi peHTTeHOBCKUX JTy4eH.
CrnexTpasibHble METOJIbI U3yUEHHUsI BEIIECTB.
XUMUYEeCKH1 3JIEMSHTHBIN aHaIN3.
HuddepeHunanbHO-TEPMUIECKUI aHAIN3.

Tunosble 3axanus s 3a4era (IIK-1)

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenka Kommerenmu

Jeckpuntops! (ypOBHH) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
TOCTYKCHHSI pe3YJIbTaTa)

«3a4TEHOY HK-1
(50 - 100 6amoB)

«HE 3aYTECHOY» [K-1
(0 - 49 6amon)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
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5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaKXKe MMOPAJOK N3yUeHHsI U IIPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe TUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npo¢eCCHOHABHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX ISl OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIHHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JUTEPATYPHI;

- TIPY CaMOCTOSATEJIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJIeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

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

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI I10 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JMUTEparypbl NPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaXJbli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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Co0ecenoBanne npeamnoJaraeT OpraHu3anuio 0eceibl NMpenogaBaTessi €O CTyleHTAaMH MO BONPOcam
NMPAKTHY€eCKOr0 3aHATHS € LeJIbI0 §oJiee 00CTOATETLHOIO BhISIBJIEHUSI MX 3HAHUI 10 OnpeeIeHHOMY
pasneiy, TeMe, pod;aemMe U T.N. Bce WwieHbl rpynnbl MOTYT Y4acTBOBAaTh B 00CY:KAeHUHU, 100aBJIATH
uH(opMaNMIo, TUCKYTHPOBATD, 321aBaTh BONPOCHI H T.1.

YcTHBIN 0ONpoc MOKeT NPUMEHATHCH B Pa3iHYHbIX (GopMax: (PpPOHTANbLHBIA, WHAUBHAYAJIbLHBIN,
KOMOMHUPOBaHHbI. OCHOBHBIE Ka4eCTBA YCTHOIO OTBETA MO/JIe/KAIIEero OLeHKe:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- TIOJTHOTA M TITyOMHA OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JIOKEHHS MaTepuana,

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTH M 3((PEKTUBHOCTh MCHONB30BAHUS HAINIAAHBIX MMOCOOMH M TEXHHYECKHX CPEICTB IPHU
OTBETE;

- UCTIONIb30BaHKE JOTIOHUTEIBHOTO MaTepHaa;

- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA 10 OJHOMY U3
BOIIPOCOB MPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHNH C Ipe3eHTanuei HeoOXoquMo o0pamaTh BHUMaHHE
Ha TaKMEe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
1. Ponmgyrun B.U. ®wusukoxumus TOBEPXHOCTH : [ydeOHUK-MOHOTrpadwusi]|. - 2-u3d., HUCHOp.. -
Honronpynusiid: M3nat. lom "Uatennext", 2011. - 568 c.

2. ITaBnog I1.B., XoxnoB A.®. ®u3uka TBEpAOro Teia : YUeOHUK IJIs BY30B. - 3-€ U3., cTep.. - M.: Bricm.
k., 2000. - 494 c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:
1. ®axmpman b. Xumus HOBBIX MaTepuajoB M HAaHOTEXHOJIOTHH : [y4eO. mocobue] : [Hayd. u3gaHue]. -
Honronpynusiid: M3nat. Jlom "Unatemnext", 2011. - 464 c.

2. lllenna O.A. ®U3UKO-XUMHS TTOBEPXHOCTHBIX SIBJICHHUH : yde0.-meToa.nmocodue. - TamboB: U3nmar.njom
TI'Y um.I'.P. [lepxaBuna, 2010. - 28c.

6.3 MeToandeckue pa3padOTKH:
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1. Burgoposuu B.M., LlpirankoBa JI.LE. ®u3uko-xuMus HAHOCTPYKTYPHPOBAHHBIX MAaTepUasoB : yueo.
nocobue Ui CTYIEHTOB TEXH. M KJIACCHUYECKHX YH-TOB, M3yUaIOIIMX BOMPOCHI HAHOMATepUAIOBEICHHS U
HaHoTexHonorui. - Tam60B: U3xn-Bo [lepmuna P.B., 2012. - 234 c.

2. llepmsikoBa U.E., ®enopoB B.A. Xumus tBepaoro tena : Yuebd.nmocodue. - Tam6os: M3n-so TI'Y, 2003. -
83c.

6.4 lHble HICTOYHUKMU:

1. bubnmuorexa 'OCToB - www.vsegost.com

2. Hayunas snexkrponHas Oubnanoreka Poccuiickoit akaieMiun eCTECTBO3HAHUS - Www.monographies.ru
3. Poccuiickas HanmoHanbHass OnoiInoTeka - www.nlr.ru

4. Poccuiickuit 001eoopazoBarenbHbIi moprai - http:// www.school.edu.ru/

5. ®epepanbHoe xpanwiuiie «EauHas Komnmeknus UUQPOBBIX 00pa30BATENBHBIX PECYPCOBY -
http://school-collection.edu.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATHM T10 JUCHUITIINHEC HGO6XOI[I/IMO CJICAYIOIICC MATCPUATIBHO-TCXHUYCCKOC
obecrnieucHue: y‘-ICGHBIC AyAUTOPHU IUIL NPOBCACHUA 3aHIATHI JICKIIUOHHOI'O U CCMHWHAPCKOI'0O THUIIA,
IpYNIOBBIX U UHAUBUAYAJIBHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMAaTHYECKUE WILTIOCTPAUd (ITPOSKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

Dnekmponnas UHGOPMAYUOHHO-06PA308aAMENbHASL CPEOA
http://moodle.tsutmb.ru/

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

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

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

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

1. Web of Science: monmuremarndeckas pedeparuBHo-OnOIuorpaduueckass U HayKOMETpHU-decKkas 0asa
nauHbixX . — 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. C1O MOODLE TI'Y umenu I'.P. [lepxaBuna . — URL: http://moodle.tsutmb.ru

6. TamOoBckass oOnacTHasi yHHBeEpcanbHas Hay4yHas Owubnmmoreka wum. A.C. Ilymkwmnaa. — URL:
http://www.tambovlib.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



