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1. OEJIb U 3AJAYHN JTUCIIUAITJIMHBbI

Lesb ocBOeHNs TUCHMIIMHBI «PeakHOHHAS CIIOCOOHOCTH TBEPAbIX TeJ»:
. MOJATOTOBUTh  KBAIM(UIMPOBAHHOTO  CHENMATUCTA,  OONAJalomero  CHUCTEMOH
YHHUBEPCAJIBHBIX, O0MIETTPO(ECCHOHANBHBIX U MPOPECCHOHATBHBIX KOMIETEHIUH, CIOCOOHOTO U
TOTOBOTO K CAMOCTOSTENILHON HAyYHO-HCCIIEA0BATEIbCKON U MPETOJaBaTeIbCKON eI TEIEHOCTH B
COOTBETCTBHUH CO CIIEIHATLHOCTBIO «PeakiimonHas criocOOHOCTb TBEPBIX TEI.

33[[3‘11/[ OCBOEHHS JUCHUILIMHBI «PeakKIIMOHHAS CIOCOOHOCTh TBEPABIX TEJD».

. paciiupuTh U YrayouTb oObeM 0a30BbIX, (PyHIAMEHTAJbHBIX 3HAHUW U CHEIMAIBHBIX
3HAHUU N0 JUCHUILTINHE «PeakionHas ciocOOHOCTh TBEPIBIX TEM»;

o pacIMpuTh 00bEM 3HAHHIN 10 CMEKHBIM JUCIUTLINHAM;

o chopMUPOBaTh y aCIUpaHTa YMEHHUS B OCBOCHUHM HOBEHIIIMX TEXHOJOTHH W METOJUK B

cdepe npodeccHOHANBHBIX HHTEPECOB IO CHEIHATHLHOCTH «PeakiroHHas CrOCOOHOCTh TBEPABIX
TEI;

o chopMHpOBaTh y acmHMpaHTa JOCTATOUYHBIA OOBEM 3HAHUH O COBPEMEHHBIX crocobax
OpraHM3alii U METOJaX MPOBEJCHUS HAyYHBIX MCCIIEIOBAHHUH MO CHENUATbHOCTH «PeakumoHHas
CIIOCOOHOCTB TBEP/BIX TEI».

2. MECTO AUCHUIIVIMHBI B CTPYKTYPE OIIOII ACITUPAHTYPbI

I[I/ICIII/IHJII/IHa «PeaKIII/IOHHaSI CIIOCOOHOCTH TBCPABIX TECJI» BKIKOYCHA B AWCHUIUIMHBI I10
BEIOOpPY biioka 1 mporpammel 1 u3ydaercs Ha 2 Toy oOydeHus B acnupantype (4 cemectp).

JucuunnuHa Oa3upyeTcss Ha 3HAHHIX, MMEIOIIMXCS Y AaCHUPAHTOB IMOCIE MONY4YECHUS
BbICILIEr0 MpodeccuoHalbHOTO 00pa3zoBaHus. /[l KayecTBEHHOTO YCBOCHHS JAMCLMILIMHBI
ACIHUPAHT JOJHKEH 3HATh OCHOBHBIC 3aKOHBI XMMHHU, YMETh MOJIH30BATHCS HAYYHON JTUTEPATypOi 1O
JUCITUITIINHE.

JucuunnuHa «PeakiyoHHas CIOCOOHOCTh TBEPIBIX TeM» sBIsSeTCS 0a30BoW Juisi OJoka
«HaquLIe HCCIICAOBaHUA», IIOATOTOBKHM H CJa4d KaHAUAATCKOI'O JK3aMEHa IIO CHGHHHHBHOﬁ
TUCITUTLINHE.

3. TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSA TUCIUITJIMHBI

JucuuruinHa «PeakiioHHast clocOOHOCTh TBEP/BIX TE» HalpaBieHa Ha (OPMHpPOBAHUE Y
aCIIMPAHTOB CJIEYIOIIUX KOMIIETEHIINN:
yHuBepcaabHbIX Komnerenuni (YK):

*  CIOCOOHOCTBIO K KPUTHUYECKOMY aHAJINW3y U OLIEHKE COBPEMEHHBIX HAy4YHBIX JOCTHKECHHH,
TE€HEPUPOBAHNIO HOBBIX UJEH MPHU PELIEHUH UCCIEN0BATENIBCKUX U IPAKTUUECKUX 3a7a4, B TOM
qHCie B MeXIUCIUIUTUHAPHBIX 00macTsax (YK-1);

odmenpodeccuoHanbHbIX komnerenuuii (OIIK):
. CIOCOOHOCTBIO CAMOCTOSTEIBHO OCYIIECTBIISITh HAYYHO-UCCIIEI0BATENIbCKYIO IEITEIbHOCTD
B COOTBETCTBYIOIIEH NPO(EeCCHOHAILHOW 00JIaCTH C HCIIOJIb30BAHHEM COBPEMEHHBIX METO/I0B
Uccie0BaHus U MHPOPMAITHOHHO-KOMMYHHUKAIMOHHBIX TexHosorwii (OITK-1);
npogeccuoHanbHbIX komnerenuuii (IK):
. CIOCOOHOCTBIO U TOTOBHOCTHIO BBIMOJHATH CAMOCTOSITENIbHbIE Hay4YHbIE HCCIEIOBAaHUS B
npodeCCHOHATBLHON 00JIACTH B COOTBETCTBUU C HAIPABICHHOCTBIO IMOJATOTOBKH (IpoduiiemM) c
UCIIOIb30BaHUEM (DYHIAMEHTAIBHBIX U MPUKIAAHbIX Aucturuind (ITK-1);



. CMOCOOHOCTBIO M TOTOBHOCTHIO K MHHOBAIIMOHHOM JESTEIbHOCTH; MOCTAHOBKE U PEIICHUIO
HEePCIEKTUBHBIX HAYYHO-UCCIICA0BATeIbCKUX M MPUKIAIHBIX 337ad B paMKax HaIrpaBICHUsI
(mpoduist) moarorosku (ITK-2);

B pe3yabTare ocBOeHUs1 TUCHUILINHBI «PeakIInOHHAsA CIOCOOHOCTH TBEP/BIX TeJD)

acIMpaHT JI0JDKEH:

3HAMb:
. METO/bl KPUTUUYECKOTO aHaJu3a U OIEHKH COBPEMEHHBIX HAYYHBIX JOCTHIKEHUM, METOJbI
TEHEPUPOBAHMS HOBBIX HJACH MPHU PEHICHUH HCCICAOBATEIbCKUX M MPAKTHYECKUX 3aJlad, B TOM
YUCJI€ B MEXKIUCHUIUIMHAPHBIX OO0JACTAX, METOJbl COBMECTHOM HAyYHO-HCCIIEI0BATEIHCKON
JIeSITELHOCTH.

. OCHOBHBIE METO/Ibl HAYYHO-HUCCIIEA0BATEIBCKON 1€ATEIbHOCTH.
. MPUHIIUIBI U KPUTEPUH MIOCTAHOBKY HAYYHBIX 3a7a4.
. COBPEMEHHBIE MOAXOJbl K PEUICHHIO MpOoOJIeM HEOPraHWYeCKOW XUMHH; COBPEMEHHbBIE
aCIIEKThI Pa3BUTUs XUMUYECKUX HAYK.

ymems:
. AQHAJIM3UPOBAaTh  AJTECPHATUBHBIC  BAapUaHTbl  PELICHUS  HCCIENOBATEIILCKUX U
MPAKTUYECKUX 3a/J1a4 M OIICHUBATHh NMOTCHIMAIBHBIC BBIUTPBIIIN/TIPOUTPHIIIA PEATU3AUN ITUX
BAPUAHTOB.
. OTpeeATh NEPCIEKTUBHBIC HANPaBJICHUS HAYYHBIX HCCIEAOBAHUN B MpEeIMETHON cdepe

npoecCHOHANBHOM  ESTENbHOCTH, COCTAaB HCCIIENOBATEIbCKUX pPA0OT, OMpENeNsIolnue UuX
(dakTopbl; pazpabaTeiBaTh MPOrpaMMy HAay4HOI'O HCCJIEIOBAaHUS; U3ydaTb HAyYHYIO JMUTEpaTypy,
OTEUECTBEHHBIH M 3apyOEKHBIM OMBIT MO TEMAaTHUKE HCCIEAOBAaHUS, PAadOTaTh C UCTOYHHKAMU
MATCHTHON WH(MOPMAIINHU; UCTIOIB30BaTh yKa3aTen MexayHapOoaHON MAaTCHTHON KIAaCCH(UKAINN
JUISL  ONpeNeNeHus HHIeKca pPYOpUKH; TMPOBOJAUTH HH(GOPMAIMOHHO-TIATCHTHBIA  TIOUCK;
OCYIIECTBIIATh OubnMorpaduyeckue Mpoluecchl IMOUCKa; (OpPMYIUPOBaTh Hay4YHbIE TUIOTE3BI,
aKTyaJIbHOCTh U HayYHYH0 HOBU3HY IUIAHUPYEMOTI'O UCCIIEJOBAHMUS

. HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE CUCTEMBI, BKJIIOUash HAyKOMETPHUYECKHE,
UH(OPMAaLMOHHbIE, TATEHTHbIE U MHbIE 0a3bl JAHHBIX U 3HAHUH, B TOM YHUCIIE KOPIIOPAaTUBHBIE IPU
BBIMIOJTHEHUM HAYYHBIX HCCJIEJOBaHUM, BECTH CIIO)KHBIE HAy4yHbIE€ MCCIEIOBAHUS B paMKax
pean3yeMBbIX IIPOEKTOB;

. OpraHU30BBIBATh MPAKTUYECKOE HCIOJIB30BAaHUE PpE3YyIbTATOB HAYyYHBIX (HAY4HO-
TEXHUYECKUX, IKCIIEPUMEHTAIBHBIX ) pa3pab0OTOK, B TOM YHCIIE MyOIUKAIIHiA.
. MPUMEHATh COBPEMEHHBIE METOJBl M METOJMKUA HCCIIENOBAHUSI CTPYKTYPhl U CTPOCHUS
BEILECTB MIPU PEILICHUH HOBBIX MHHOBAI[MOHHBIX 3a/1a4.

e1a0emo:
. CIOCOOHOCTBIO MMPOEKTHPOBATH U OCYIIECTBISATH KOMITJIEKCHBIE UCCIIEAOBAHNUS, B TOM YHUCIIE
MEXIUCITUTUTMHAPHBIS
. HaBBIKAMHU  IIeJICTIOJIaraHus, IUTAHUPOBAaHMS, pealM3alldd  HEOOXOAUMBIX  BHJIOB

JEATeTLHOCTH, OIEHKM HW  CAMOOIEHKH  pe3yJbTaTOB  JICSITEIIBHOCTH TI0  PEIIECHUIO
po(hecCHOHANBHBIX 3a7a4; TEXHOJOTHSMHU ITUIAHUPOBAHMS MPOQECCHOHAIBHON NeATeIhHOCTH B
cdepe HayuHbIX UCCIIEJOBAaHUM.

® HaBbIKAMU COCTAaBJICHUA IlJIaHA HAYYHOI'0O HCCIICAOBAHUA; HABBIKAMU HH(bOpMaLII/IOHHOFO
IMMOMCKa, HaBbIKaMH HAallUCaHWA aHHOTAIlMW HAYYHOI'0 UCCIICAOBAHUA

® HaBBIKOM IIPOBCACHHUA HAYYHBIX XUMHUUYCCKUX I/ICCHC,HOBaHPlﬁ.

° COBPCMECHHBIMU METOJaMU U MECTOJUKAMHU NCCICOOBAHN A, HABBIKAMHA CO3JIaHUS U I1OJIB30-

BaHMs 0a3aMH JJaHHBIX.
4. OBBEM YUEBHOM JUCIHUILIVHBI 1 BUJbI YYEBHOM PABOTBI

OOmiasi TPyIOEeMKOCTh AWCHHUIUIUHBI cocTaBiasier 4 3adeTHblx eauHunbl (3E), 144
aKaJieMHYecKuX Jaca. Bpems npoBeaeHus 4 cemecTp 2 roja oOydeHHs.



Bun yueOHo# padoThl Bcero yacos
AyauTOpHBIE 3aHATHS (BCEro) 10
8 MOM Huciue:

Jlexuu (JI) 2
ITpaktuueckue 3ausatus (I1) 8
CamocrositesibHas padora (CP) 132
Buja npomexyrounoii arrectanuu (ITA) 3auer
2
OO0u1asi TPy10€eMKOCTh:
4acoB 144
3QUETHBIX €IUHHUI] 4

5. PA3JIEJIBI JUCHHUILINHBI, C YKASAHUEM ®OPMHUAPYEMBIX _
KOMIIETEHIIUU, KOIMYECTBA AKAJEMHUYECKHUX YACOB, BUI0OB YYEBHOU

PABOTBI U ®OPM KOHTPOJIA

Ne HaumenoBanme pa3jaena dopmup Bunabi 3ansaTuii u DopMbI KOHTPOJIA
n/n yeMbIe TPYA0EMKOCTh B 4acax 4 TEKYIIHN
KOMIIETE v IPOMEXKYTO
HIUH J | T | CP | Bcero | 4HBIH
1. XuUMHS TBEPIOTO TEJIa Kak VK-1,
pa3aen XUMUYECKOW HAyKU OIIK-1, v "
TIK-1, 30 30 TeKYIIHA
T1K-2
2. CrTpyKTypa KpUCTAJIJIOB U YK-1,
METOJIBI €€ UCCIICIOBAaHUS OIIK-1, Ny
v
TK-1, 2 20 22 TEeKYILIUN
[1K-2
3. Toueunsie nedekTh B VK-1,
KpHCTaJIaX, OCHOBHBIEC BU/IbI. OIIK-1, v o
TK-1, 2 30 32 TEeKYILIUN
T1K-2
4. Juddy3us B TBEpAbIX Tenax. YK-1,
OIIK-1
] J (v}
TK-1, 2 30 32 TEeKYILIUI
T1K-2
5. Peakmmonnast cmocoOHOCTE VK-1,
TBEPABIX TEJ OIIK-1, v o
TK-1, 2 2 22 26 TEeKYIIUH
T1K-2
Hroro: 2 8 132 142
IIpomexyTouHAast aTTeCTANMUSA 2 4. 3auer
HToro gyacos: 144 «,
Hroro 3E 4
6. COJIEPKAHUE JUCHUIIIINHBI
Copep:xaHue pa3iesoB TUCHUILIHHBI
Ne Haumeno
n/n BaHHe Conep:xanue pasaena
pa3zjiena
1. | Xumus OnucaHnue CUMMETPUM KPUCTAIIMYECKUX CTPYKTYpP. 3aKpbIThIE ONepaluu




n/n

Haumeno
BaHHe
pasnena

Coaep:xanue pasaesa

TBEPJOTO
Tena Kak
pazzen
XHUMHYECKOH

HayKu

cummerpuu. Toueunble rpynnbel  cummerpuu. CoderaHue —omnepanuit
cummerpun. TpaHCIIIMOHHAs CUMMETpHs], pelleTKu bpass. DnemeHTapHas
siueiika. Kpucramnmnyeckue cucteMbl (CHHTOHUN).

OTKpbITHIE OmlEpaluu CUMMETpUU. [IpocTpaHCTBEHHBIE TPYIIIBI CUMMETPHUHU.
Kpucramnorpadpuyeckue kinaccol. IlpaBunbHble cucTteMbl TO4YeK. YacTHble U
obmue mno3uumu. CuMMeTpus U KpaTtHocTh mno3uuuu. HWHpopmauus B
MesxayHapOIHBIX TaOIUIaX.

BnusiHue xapakrepa XMMUYECKOH CBSI3M Ha CTPYKTYpy Kpucrauia. OCHOBHBIE
cTpykTypHbie THIBL. [Tomumopdusm u nomutunusM. InoTHelmme 1 miIoTHbIE
YIIaKOBKHM B MOHOATOMHBIX, MOJIEKYJIIPHBIX, OMHAPHBIX KpUcTaiiax. Onucanue
CTPYKTYp B KOOPAMHALIMOHHBIX NOAU3Apax. CTPyKTypbl CUIMKATOB.
IToBepXHOCTh KpHCTAIJIOB, paBHOBECHAs (popMa KpUCTaLIoB. ["apmMoHnyeckuii
OCHMJIIATOP U ero YacTtota Konebanuid. [Ipupona anrapMmoHn3Ma KosieOanuii.
NuTencuBHOCTh Konebanuil. KonnyecTBeHHBIN CIEeKTpaibHbIN aHaau3. 3aKOH
Byrepa-JlamGepra-bepa. Meton 6a3ucHol THHUA. BiIusHIE pa3TuIHBIX
(akTOpPOB Ha MHTEHCUBHOCTD U IOJIOKEHUE I10JI0C NorJIoIeHus. Metoa
nenrepo3amenieHus. YyBCTBUTEIBHOCTD CIIEKTPOCKOIINYECKUX METO/I0B U
OLIMOKH IPU CHEKTPAJIbHBIX U3MEPEHUSIX.

Crpykrypa
KpPHUCTAJIOB
U METO/IbI €€
UCCIIeI0BaHU
A

JudpaKIMOHHBIE METOIBI HCCIICAOBAHUS CTPYKTYPHI KprcTauioB. OCHOBHBIE
BapUaHThl AUPPAKIHOHHBIX METOJOB. BBl U3TydeHUs, UCTIOIB3YEMOTO IS
TUQPAKIIUOHHOTO W3yYeHHUs CTPYKTyphl. OOparHas pemieTka, WHICKCHI
Munnepa. Ycnosus Jlays. Ypasuenue Bynbga-bparros.

CtpykTypHasi aMIUIUTy1a. Y CJIOBUS Toracanusi. MeToa mopoIiKa, OCHOBHBIE
npuHOUNBL.  DakTOpbl,  ONPEAETSIONME  WHTEHCHUBHOCTH  pedIeKcoB.
NunuuupoBanre TMOPOMIKOBBIX JAUPPAKTOTPAaMMU U pacyeT TapameTpoB
JNIeMEHTapHON siuelku. BnusHue Ha MuPaKIUMOHHYIO KapTUHY pa3Mepa
YacTHIl, 00pa30BaHUsI CBEPXCTPYKTYP, HAHOCTPYKTYP, MUKPOHATIPSKEHUMN.
[Ipenckazanue KpUCTAUIMYECKUX CTPYKTYp. Hekpucramiueckue TBepable
TeJa: HeCOpa3MepHbIEe CTPYKTYPbI, KBA3UKPUCTAILIbI, aMOp(HbIE TBEPAbIE TENA.
Kunkue kpucrauibl.

Toueunrlie
neEeKTHI B
KpucTaJjiax,
OCHOBHEIE
BHUJIEL.

becnopsnok no @penkento u [llorTkn. PaBHOBECHAs KOHUEHTPALMS TETITOBBIX
TOYEUHBIX J1e(eKToB. ToueyHble qeeKThl, 00YCIOBIEHHbIE TPUCYTCTBUEM
MIPUMECHBIX aTOMOB. KBazuxumuueckue paBHOBECHS.

Toueunsle nedexTrl, 00yCIOBICHHbBIE HECTEXMOMETPHEH KpUcTaioB. Biusaue
BHEIIHEHN aTMOoCc(epbl Ha KOHLIEHTPALIMIO TOYEYHBIX e(pekToB. OCHOBHBIE
BH/Ibl HECTEXMOMETPUHU B OKCH/IaX METAJLIOB.

DNEeKTPOHHOE CTPOCHUE METAILIOB U UDJICKTPUKOB, COOCTBEHHBIX H
IIPUMECHBIX MTOJIYIIPOBOIHUKOB. CBS3b 2JIEKTPOHHBIX CBOMCTB OKHCIIOB C UX
HECTEXUOMETPHUEH.

Huddysus B

TBEPJbIX
Tenax.

OcHoBHbIe MexaHu3Mbl Aupdysun. Auddysus B mone MexaHUUECKUX
HanpspkeHul, 3@dext 'opekoro. uddysus u xumudeckne peakium ¢
y4acTHEM TBEpABIX Tell. FIoHHas NpoBOAMMOCTh B KpHcTauiax. BinsHue
IIPUMECHBIX aTOMOB Ha MOHHYIO poBoAMMOCTb. M30Tepma Koxa-Baruepa.
HonHast NpoBOJMMOCTb CYIIEpUOHHHUKOB. [IpoTsikeHHbIe 1eeKThl, OCHOBHBIE
BHUIBL. J{Mciokanuu, KOHTYp U BeKTop broprepca. Kpaesbie 1 BUHTOBBIE
JMCJIOKAILlU, OCHOBHBIE BUbI ABU)KCHHUS.

Peaxknmonnas

MEXaHHUYCCKUX

Ponp upeanbHOM  cTpyKTyphl, gAedexToB, nuddysuu,




Ne | Haumeno
n/n BaHHe Coaep:xanue pasaesa
pasjaena
CIOCOOHOCTh | HampspkeHuil. OOpaTHasi CBsI3b. YIPaBJICHHE PEAKIMOHHOW CIIOCOOHOCTHIO
TBEPABIX TE€I | TBEPABIX BEILECTB.
[IpocTpaHcTBEHHOE pa3BUTHE PEAKIIMI B TBEPABIX Tenax. DakTopsel, BAUSIOLIUE
Ha HEro M cnocoObl ympasieHHs. TomoxXMMHYECKHMEe U TONOTaKCHaIbHbIE
peakuuu. Meroa IpenlIECTBEHHUKA. BiMsHue 1penpicTOpUM TBEPAOTO
o0pa3lia Ha ero peakLMOHHYI0 CIOCOOHOCTb.
Pasmepubie  3dexThi B XMMHUM  TBEpAOro Tena. HaHOKpHCTasIbI,
kinaccuukanus, OCOOEHHOCTHM  CTPOCHMSA,  YCIOBUS  (DOPMHUPOBAHMSL.
CBepXCTpYKTYphl, MOAYJIHMpOBaHHbIE CTPYKTyphl. [lapakpucramisl. Metozas
HCCIIEI0OBaHUsl HAaHOMAaTepuaraoB. MeToabl CHHTE3a HAaHOKPHUCTAUIMYECKUX
IIOPOLIKOB.
TepMoananmuTH4ecKre METOABI B XMMHMM TBEPAOIrO Tena. TepMorpaBuMeTpus,
TEPMOMEXaHUUECKUN aHaJIn3, g depeHaabHas CKaHUpYIOLIas
KaJIODUMETPUs JJI PELICHHs 3ajad XUMHUU TBEPAOIO Teja. JIEKTPOXUMUS
TBEPJOIO Tea.
MexaHoXxUMHUsl, 0COOEHHOCTH MEXaHOXUMHUYECKUX MpeBpateHuid. Tpu
OCHOBHBIX HalpaBJI€HUSI MEXaHOXUMUU. THUIIBI MEXaHUYECKOIO BO3EHCTBHS,
TUIIBI MEJIbHUL. MeXaHn3Mbl MEXaHOXMMHUUYECKUX peakuuil. BnusHue naBneHus
Ha CTPYKTYphI TBEPABIX Ted. MeTalio- opraHMueckue KapKkacHble CTPYKTYPHI -
IIPUHLMIIBI IU3aiiHa, TpUMeHeHus. [[puMeHenne XxuMun TBEpIoro Teia B
(dbapMaiu 1 MaTepuaIOBEICHUN.
7. IEPEYEHDb 3AHATUI U ®OPMbI KOHTPOJIA
Ilepeyenb 3aHATHIA, TPYA10eMKOCTH M ()OPMBbI KOHTPOJIA
®opmMma
No HanMeHOBaHME Bun |Yacwl } TEKYILET
n/m pasiena 3aHST Tema 3aHATHS (CAMOCTOSATENILHONU PaOOTHI) ou
us MIPOMEXK.
KOHTPOJISI
Xumus IIpeamer xumuu TBEPIOTO COCTOSAHMS. MecTo
1. | TBepaoro Tena 5 | XuMuM TBEPJIOTO COCTOSIHUSA CPEIH IPYTUX
Kak pazzen XUMHUUYECKUX AucuuIing. [IpenapatuBHas,
XUMHUYECKON aHaTUTHYEeCKas U (pru3ndecKas XUMHUS TBEPIOTO
HayKu CP coctosiHus. OCOOEHHOCTH XMMUYECKUX PEaKui C T
y4acTUEM COEIUHEHHM B TBEPIOM COCTOSIHHM.
3HaueHUE XUMUU TBEPJIOTO COCTOSHUS JUIS
npakTUKU. CBS3b XUMUHU TBEPJIOTO COCTOSHUS C
¢busukoit u ouonorneid. CTpoeHHE KPUCTAIIIOB.
Jpyrue (HIOMHUMO TPaHCIISILMI) 2IIEMEHTBI
S | CUMMETpPUHU KPUCTAIUIMYECKUX CTPYKTYP. 3aKphIThIE
U OTKPBITHIE Onepalu cuMmeTpun. TpeboBaHus
COBMECTHMOCTH C TPAHCIALIMOHHON CUMMETPHUEN.
CP CuMBoIIbHBIE U Tpaduyeckre 0003HAUCHHS 3
AIIEMEHTOB CUMMETpHH. MaTpuiibl mpeoOpa3zoBaHUs
KOOpJMHAT MO/ JEHCTBUEM ONEPALIUNA CUMMETPHUH.
ToueuHble ¥ TPOCTPAHCTBEHHBIE TPYIIIIBI
cummerpun. O003HAUEHHSI TPYIIIT CUMMETPHUU.
CP TpaHCIIALMOHHAS. CUMMETPHS KaK YO, T




XapaKTepUCTUUECKHM MPU3HAK KPUCTATLTHYECKIX
cTpykTyp. I'pynna tpancisauuid. Pemérka bpass.
['pynina bpasas. Cunronus rpynnsl bpasa.
DJjieMeHTapHas sueka.

CP

Cummopdubie 1 acCUMMOP(HBIE TPYIIIIHI.
Kpucrannorpadudecknii kiaacc. CHHroOHUs
KpUCTAJUTHYECKOU cTpyKTyphl. [lo3unuu Baiikodda.
[ToHSITHS CTPYKTYPHOI'O KJlacca U 3all0JHEHUS
opouTt mo-3opkomy. CummeTpus peméTku bpass u
CUMMETpPHUS CTPYKTYPBI: 0011Iee U PA3TUIHS.
[IceBpocummertpus. [ 'unepcummerpusi.
CepxcTpykTypa. U3MeHeHus: CHMMETpUU CTPYKTYP
npu fedopManusix, BbI3bIBAEMbIX BHEIIHUMU
BO3/ICIICTBUSIMU, a TaKXKe B pe3yibTare (ha30BbIX
MEPEX0JI0B WM XUMUUYECKUX PEaKIUi.

A

CP

Omnpenenenne [1I'C mo nmoracanusim. Metoz
nopotika. OnpeaesieHre ynucia ¥ HHICKCOB
pedIeKkcoB Ha MOPOIIKOrPaMMe KYOHMUECKUX
BEIIECTB.

T,C3

CP

®akTOpbI MOBTOPSIEMOCTH IS TU(HPAKITMOHHBIX
OTpaKeHMI Ha MOPOIIKOBBIX PEHTIEHOIpaMMax JIIs
KPUCTAJUIOB Pa3JIMYHbIX CHHIOHUM. HaumpoBanue
peHTreHorpamm (mpumep KyouuecKkoil CHHTOHHH).

Crpykrypa
KPUCTAJJIOB U
METO/IbI €€
UCCIIEIOBaHMS

CP

CuMMeTpHsl HEKPUCTAUIMYECKUX TBEPABIX TEN -
KBa3UKPUCTAJUIOB U HECOPa3MEPHBIX CTPYKTYP.
CxopzcTBa U pa3inyusi B CTPOEHUU KPUCTAILIOB,
KBa3UKPHUCTAIIJIOB U HECOPA3MEPHBIX CTPYKTYP.
B03MOXHOCTB CyIIECTBOBAHHUS JAJIBHETO MOPAIKA
IIPY OTCYTCTBUH TPAHCIALIMOHHOW CUMMETPHH.
[TonsiTHst meproja CMeeHus: Hecopa3MepHbIX
CTpyKTyp. Mcnonp3oBanue nocnenoBaTeIbHOCTH
dub60Hayun, Mo3ank [leHpoysa u npormeayp
"IpoenupoBaHus U ceueHus 9 nepuogudecKon
CTPYKTYpbI" AJIsl OIMCAHUS CTPYKTYP
KBa3UKpUCTAJIIOB. CTPyKTYypa aMOp(HBIX TBEPIBIX
ten. [ToHsTHs OIMKHEro U AalbHEro nopsaKa.
@DyHKIHS pauaIbHOTO paclpeacIeHUs.
ComnocraBnenue e€ ¢ pyakuueit [larrepcona.
ITocTpoeHne MHOrorpaHHKoB BopoHoro.

AHaIOTHHM MEXTy ONITUYECKON Tudpakiueit ka
JU(PPaKIMOHHBIX pelméTKax u audpaxiuen
Pa3IMYHBIX BUJIOB U3JIYYEHHM Ka CTPYKTypax
TBEPABIX TeJ. BUIBI H3Iy4eHUH, UCTIOJIB3YEMBIX IS
TU(GPaKIIMOHHOTO UCCIEA0BAHUS CTPYKTYP TBEPIBIX
TeJl. YCI0BUS KOHCTPYKTUBHON MHTEp(PEepeHIINN
W3JIy4E€HUS], PACCESTHHOIO IBYMsI aTOMaMHU.
Pa3nuuHble BapuaHTBl CYMMUPOBAHUS PE3YJILTATOB
MHOTOYHCJIEHHBIX "TapHbIX HHTepdepeHuil" B
ciydasix: aMOp(HBIX TBEPIBIX TEJ KUAKOCTEH;
MEPUOTUYECKUX KPUCTAJUIMYECKUX CTPYKTYP,
TBEPABIX PACTBOPOB, KBa3UKPUCTAILIOB,
HEeCOpa3MepHBIX CTPYKTYp. BimsHue pasmepa
UCCIIETyeMOI YacTULIbI HA TU(PAKITMOHHYIO

C3




KapTUHY. BiusHue (TeroBpIx) aTOMHBIX CMEIIEHUH
Ha TU(GPAKIUOHHYIO KApTUHY.

CP

OcHOBHBIE IPUHILINIIBI OUCAHUS KPUCTATNINYECKUX
CTPYKTYP — HOHHBIX KPUCTAJIOB, METAJUINYECKUX
KPUCTAJUIOB, KOBAJICHTHBIX KPUCTAJLIOB,
MOJIEKYJISIPHBIX KpuCTaJIoB. OCHOBHBIE
CTPYKTYpHBbIE THIIBL. [[0THEWIINE yIIAaKOBKH.
Onpenenenue ko3 uuneHTa ynakoBku, pazMepoB
nyctoT. Onucanue CTpyKTyp B KOOPAWHALIMOHHBIX
nosmapax. CTpyKTypbl CHIIMKATOB.

VO, T

CP

Judpakuust peHTTEHOBCKOTO U3ITyYeHHS
kpuctamuiamu. Y cinosus Jlays. Ypasuenue Bynbda-
bparra. ['eoMeTpust KpUCTAIIMYECKON PEIIETKH U
00paTHOTO MPOCTpaHCTBA. BBIBOI KBaIpaTUYHBIX
dopM aiist 1r060M cuHroHuu. CTpyKTYypHast
aMIIuTyna. BelBoa paBuil moracanus Juist
LEHTPUPOBAHHBIX AYEEK, /1711 BUHTOBBIX OCEH, JUIs
MIJIOCKOCTEM CKOJIB3SIIIErO OTPAKEHUS.

YO

CP

W3MeHeHHns CUMMETpHUH U TN (PAKIIMOHHBIX KapTUH
npu (a30BBIX MEPEX0ax Pa3IMUHOTO POAA.
OnpezneneHne peHTIeHOBCKON TNIOTHOCTH.
dakTophl, ONpeNeNIIONUE HHTEHCUBHOCTD
pedaekcoB Ha qudpakTorpaMme.

I, P

CP

Pacuér nudpakiinoHHON KapTUHBI 711 U3BECTHOU
cTpyKTyphl. [loHsTHE O METOAAaX pelieHus: oOpaTHON
3aJjauu: paciiu(poBKU CTPYKTYPHI 110
mupakuuoHHON kapTuHe. Haxoxaenue us
JU(PPaKLIMOHHBIX TaHHBIX CHHTOHUHU Tpynibl bpasa
Y CUHT'OHHMM KPUCTAJNIMYECKON CTPYKTYpHI, JIays-
KJ1acca, rpynisl bpass, IpoCTpaHCTBEHHOHN TPYIIIIbI
CUMMETpPHH, a TAKKE KOOPJIANHAT aTOMOB.
MOHOKpHUCTaJIbHBIE U TTOPOLIKOBBIE METOIBI
paciin(poBKU KPUCTAIUIMUECKUX CTPYKTYP.
[TonsTHE 00 aHANN3€E CTPYKTYP MaKpOMOJIEKYI U
OMOJIOTMYECKUX MOJIEKYIL.

T, C3

Toueunklie
neeKThI B
KpUCTasuIax,
OCHOBHBIC
BUJIBI.

Toueunslie nedextsl B kpuctamiax. CoOCTBEHHbIE U
npuMecHsbie edexTol. LleHTphbI okpacku.
O6o3nauenust Kpérepa. CBsi3b HaMM4UMs TOUCYHBIX
nedeKToB ¢ HecTeXxuoMeTpue. MeTo1bl i3MEHEHUSI
KOHIIEHTPAIIMU TOYCUHBIX Je(EKTOB B KpHCTaJIaX.

CP

HonupoBanue. BnusgHue teMneparypsl 1
OKpYKaroIlEeH Cpelibl Ha PABHOBECHS TOUECYHBIX
nedexToB B KpucTauiax. Kpazuxumuueckne
paBHoBecusl. [loBepxHOCTh KpucTaiia. CTpoeHue
MMOBEPXHOCTH, IOBEPXHOCTHBIE COCTOSHHUSI.
DKCIEepUMEHTAIbHBIE METO/IbI UCCIEIOBAHUS
noBepxHocTen. Pu3znueckne U XUMHYECKHE
CBOMCTBA TBEPJBIX TEN, ONPEAEIIEMbIE UX
MMOBEPXHOCTHIO. Bimsinne oObEMHBIX CBOMCTB Ha
MPOLECCH] HA IOBEPXHOCTH U MOBEPXHOCTHBIX
CBOWMCTB Ha MPOIIECCHI B 00BEME.

CP

Toueunsle nedexTsl B Kpucramiax. OCHOBHBIE

T,P




BuIbl. becnopsinok o @penkento u [HloTTku.

CP

Ob6o3nauenus aedexkroB no Kperepy u Bunky.
PaBHOBeCHast KOHIIEHTpalMsl TEIUIOBBIX TOUYEYHBIX
ne(EKTOB.

I, P

CP

CoOcTBeHHbIE U TpUMECHBIE TeeKThI. LIeHTpbI
okpacku. O6o3HaueHus Kpérepa. CBsi3b Hanuuus
TOUYCYHBIX JIe(DEKTOB C HECTEXHOMETPHEH. MeTo IbI
M3MEHEHHS KOHIIEHTPALUN TOUYCYHBIX 1e()EeKTOB B
kpuctaiax. JlonupoBanue. BinusiHue Temmeparypsl
U OKpYXKaroIeil cpesibl Ha paBHOBECHUS TOUECUHBIX
nedeKToB B KprcTawiax. KBazuxumudeckue
pasaoBecus. Auddysus. uddysus B mone
MexaHn4YecKux HanpspkeHui (3¢dekt ['opckoro).

13

CP

WNonnast mpoBOAUMOCTb, B TOM YHCIIE CYNIEPUOHHAS
npoBoANMOCTh. COOCTBEHHAs U MPUMECHAs
MPOBOJIUMOCTh. BiiusiHue TeMnepatypsl u
nonupoBanus. M3orepma Koxa-Baruepa.
CTpyKTypHBIEC UCKXKEHHS BOJIM3U TOUCUHBIX
nedeKkToB. DKCIIePUMEHTAIbHOE UCCIIEIOBAHHE
TOYCUHBIX J1Ie(PEKTOB B TBEPABIX TEJIAX
(anexTpoduznueckue, CIeKTPOCKOMUYECKHeE,
TU(PaKIIMOHHBIC METO/IBI). BiusiHue TOYeUHBIX
nedeKTOB Ha peaklUy C y9acTUeM TBEPBIX Tel.

YO, T

Huddyszus B

TBEPABIX
TCax.

OcuoBHbIe MexaHu3Mbl guddy3un. Auddysus B
110J1e MEXaHWYECKUX HaNpsHKeHUH, 3P PeKT
['opckoro. Auddy3us 1 XuMHUECKUE PEaKIIH C
ydacTHeM TBepAbIX Tell. IoHHast MpOBOANMOCTE B
KpHUcTaiax. BiusHue mpuMecHbIX aTOMOB Ha
MOHHYIO TPOBOJIUMOCTb.

CP

N3otepma Koxa-Barnepa. lonHas npoBoIUMOCTh
cynepuoHHUKOB. [IpoTshkeHHbIE 1ePEKTHI,
OCHOBHBIC BU/BI. I[I/ICJ'IOKaIII/II/I, KOHTYpP U BEKTOP
broprepca. KpaeBbie 1 BUHTOBBIE TUCIIOKALINH,
OCHOBHBIC BUbI IBUKCHUS.

C3

CP

Hubdy3us u  xumudeckue  peaknuu.  Pomb
muddy3un npu peakiusax TBEPAOE TeNo + Tra3 u
TBepaoe Teno + TBephaoe Teno. Jlucnokamuu B
KpUCTaJIJIaxX.

A

CP

CrpykTypHas amImuutyaa. BeiBoa npaBui
ImoracaHus IJjist HeHTpI/IPOBaHHI)IX SAYECK, AJIsd
BHUHTOBBIX OCEH, IS IJIOCKOCTEM CKOIB3SIIETO
OTpayKEHUS.

YO, T

CP

[ToBepxHOoCTh KpucTaiia. CTpoeHHe MOBEPXHOCTH,
MIOBEPXHOCTHBIE COCTOSIHUSA. DKCIIEPUMEHTAIILHBIE
METO/Ibl CCIIEIOBAaHUSI TOBEPXHOCTEM.

CP

PU3NYECKUE U XUMUYECKUE CBOWCTBA TBEPABIX TEN,
onpeaensieMble UX MMOBEPXHOCThIO. Biinsinue
00BEMHBIX CBOMCTB Ha MPOIECCH HA TOBEPXHOCTH U
MTOBEPXHOCTHBIX CBOMCTB Ha MPOIECCHl B 00BEME.

Peakumonnas
CIIOCOOHOCTH
TBEPJBIX TEI

PeaknnonHas ciocoOHOCTh TBEPABIX TN, POIb
UJeaTbHOU CTPYKTYpPHI, nedexToB, auddy3un,
MeXaHUYeCKUX HanpspkeHui. OOpaTHast CBA3b.

KJI




VYrpaBieHue peakmoHHON CITOCOOHOCThIO TBEPABIX
Tel.

HamnpaBnenHoe peryimpoBaHue CKOPOCTH PEAKIINH B
2 TBepAOH (aze, HAPaBICHHOE PETYIUPOBAHUE
TBep10a3HBIX PEAKIIU B TPOCTPAHCTBE,
HaIlpaBJIEHHOE PEryJUpPOBaHUE MEXaHU3Ma
peaKIvii, MPOTEKAIIINX B TBEpAOH (ase.
TepMoauHaMHuUuecKas TEOpUs TBEPIOPa3HBIX
peakuuii. Metos cBOOOHOM MOBEPXHOCTH.
ATOMHBIE MEXaHHU3MBI

KJI

[IpocTpaHCTBEHHOE pa3BUTHE PEaKIUil B TBEPIbIX
4 | renax. @aKkTOPHI, BIAUSIONINE HA HETO U CIIOCOOBI
yIpaBiIeHUS.

CP

TomoxuMHuYeCKHe U TONMOTAKCHAIIbHBIC PEAKIUH.

3 Meron npeniectBeHHUKA. BinsiHue npenpictopun
TBEpI0ro 00pa3iia Ha ero PeaKIHOHHYIO
CIIOCOOHOCTb.

CP YO

[TpUYMHBI FETEPOTreHHOTO MPOTEKAHMUS XUMHUYECKIX
Cp 3 | peaxrmii. JIokanH3aIys 1 aBTONOKATH3ALAS A
TBep10(a3HBIX PEaKIIUi.

Peakuunonnas 30Ha. Peakiiuu B cMeCAX MOPOIIKOB.
CP 3 [TonsiTue 0 mpobIeMax UCCIIeTOBAHMUS KHHETUKHI YO
TeTEPOreHHBIX PEAKIIUM.

[TonsTHE 00 SKCHIEPUMEHTAIBHBIX U PACUETHBIX
CP 3 | MeTomax MCCiieIOBaHMs 3JIEKTPOHHOTO CTPOCHHUS P
TBEPHBIX TEI.

Pasmepubie 3(dexkTbl B XUMHMM TBEpIOro Teja.
CP 3 | HanokpucTamwibl, KiacCH(pUKAIMA, OCOOCHHOCTH II
CTPOEHUS, YCIIOBHsI (hOpMUPOBAHMUSL.

CBepXCTPYKTYphl, MOJYJIUPOBAHHBIE CTPYKTYpBHI.

CP 3 [Tapakpucrasmisl. Mertoasl HCCIIeN0BaHU 1
HAaHOMAaTEPHUaJOB. MeTobl CHUHTE3a
HAaHOKPHUCTAJUIMYECKHUX ITOPOIIKOB.
Buner zanmstwit: JI — nexumu, C — cemunapwl, Il — mpaktuueckuwe 3austusa, JI3 -

naboparopusle 3aHsaTHs, CP — camocTositenbHas paboTa.

®opmMmsbl Tekyiiero koHTposs: YO - ycTHBIN onpoc (codecenoBanue), T- TectupoBanue, P -
pedepar, I1 - mpoexr, /I - noknaxa, KJI - koncnekt nexmuu, ['J] - rpynmosast nuckyccus.

®opMBbI TPOMEKYTOUHOTO KOHTpOJIsA: cobecenoBanre, C3 — CUTyallMOHHBIE 331a4U.

8. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MH

Hcnonp3yrores cnenyromnye o0pa3oBaTebHble TEXHOJIOTHH:

. UH(POPMALIMOHHO-KOMMYHUKATUBHBIE TEXHOJOTUU — JOCTYH K 3JIEKTPOHHBIM
O0uOIMoTekaM, K OCHOBHBIM OTEUECTBEHHBIM M MEXAYHapOIHBIM 0a3zaM JaHHBIX,
MCII0JIb30BaHUE ayJ1O0-, BUAECO-CPEACTB, KOMIIBIOTEPHBIX IIPE3EHTALINIT;

. TEXHOJIOTHSI TPOEKTHOrO OOYy4YeHHs] — TMPEANoiaraeT OpUEHTAIMI0 Ha
TBOPYECKYIO CaMOCTOSITEIbHYIO JMYHOCTh B MPOIIECCe PELIeHHs] MPOoOIeMbl ¢ Mpe3eHTaue
Kakoro-iubo marepuana. OOydaromuiics UMEET BO3MOYKHOCTH IPOSBIIEHUS KPEaTHMBHOCTH,
CHOCOOHOCTH TOATOTOBKU W PEJAKTHUPOBAHUS TEKCTOB C MIUTIOCTPATUBHOM JEMOHCTpanuei
COJIepKaHus;

. TEXHOJIOTUS] KOHTEKCTHOTO 00y4eHUS;




. TEXHOJIOTHSI TIPOOJIEMHOr0 OOy4YeHHsS — CO3JaHUE MPOOJIEMHBIX CUTyallud Hu
opraHu3anusa AKTUBHOH CaMOCTOSITEIILHOU ACATCIIBHOCTH I10 UX Pa3pCHICHUIO,

. TEXHOJIOTUSI 00Y4EHUs B COTPYIHUYECTBE — MEKIMUYHOCTHOE B3aUMOJIeiicTBHE B
00pa30BaTe/IbHOI cpele, OCHOBAaHHOE Ha MPUHLIMUIAX COTPYAHUYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-IIOMCKOBBIX KOMaHIAaX WM MajblX IpyMNNax, ¢ LEIbI MOTy4EeHUs
Ka4eCTBEHHOT'O 00pa30BaTEILHOIO MPOAYKTA;

. TEXHOJIOTHS TECTOBOM NIPOBEPKU 3HAHUM.

9. METOAUYECKHUE YKA3ZAHUA IJI5S1 OBYYAIOIIUXCA
IO OCBOEHMIO JTNCHUTIJIMHBI « PEAKIITMOHHASA CIIOCOBHOCTD
TBEPIBIX TEJI»

9.1. XapakTepucTHKA 0COOEHHOCTEH TEXHOJI0TUii 00yYeHusI
B YHHUBepcHUTeTE
OcBoeHnne 00pa30BaTENbHBIX MPOrPaMM MPOBOAUTCS C NPUMEHEHHUEM JIIEKTPOHHOTO
00ydYeHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH. J[J1st 3TOro co3/ana U PyHKIIHOHUPYET
aNekTpoHHas uHpopManmoHHO oOpasoBatenbHas cpeaa (OUMOC), Briovawmomas B cedd
IeKTpoHHBIE WH(popManuoHHbIe pecypchl. DMOC obecneunBaeT OCBOCHHE OOYYAIONTUMUCS
00pa3oBaTeNbHbBIX TPOrPaMM B IIOJTHOM 00BbEMe HE3aBUCUMO OT MECTa HAXOXACHUS 00Yy4arOIInXCsl.

9.2. OcodeHHOCTH PadOTHI 00Y4AKOIIErocsi M0 OCBOEHUIO JUCIHILINHBI
«PeaknmoHHasi ciocOOHOCTH TBEPABIX TeJ»

OOyuarommecss TpyW U3yYCHHH Y4YEOHOH IUCIMIUIMHBI HCIOJB3YIOT 00pa30BaTEeIbHBIN
KOHTEHT, a TaKKe METOJWYECKHE YKa3aHWs [0 TMPOBEACHUIO OMPEICIICHHBIX BUIOB 3aHSTHM,
paspaboTtanHbIe Ipodeccopcko-mpernonaBarenbckum coctaBom (II1C) kadenp.

YcnemHoe ycBoeHHe y4eOHON MUCHUIIMHBI «PeakimoHHas CIOCOOHOCTh TBEPABIX Tel»
IpeIoiaraeT akTUBHOE, TBOPUECKOE ydacThue 00ydJaromIerocsi Ha BCEX JTalax €€ OCBOSHUS MyTeM
TJTAHOMEPHOM pabOTHI.

OOyuvaromuiicss JODKEH AaKTHBHO YyYacTBOBaTh B BBHIMOJTHCHHH BHUJOB ayJHTOPHBIX
MPAKTUYECKUX pPA0OT W BHEAYIUTOPHBIX MPAKTHUYECKUX palOT, OMpeAeNeHHBIX A JaHHON
JUCIUTUIAHBL. [IpoBOAMMBIEC Ha MPAKTUYSCKUX 3AHITHSIX JCIOBBIX UTP, PA3IMYHBIX 33JJaHUH NaloT
BO3MOXXHOCTh HETOCPEJCTBEHHO TMOHATh AalTOPUTM TMPUMEHEHHS TEOPEeTUYECKUX 3HAHWIA,
U3JIaraeMbIX B yUeOHHUKaX.

CrnenyeT UMeTh B BH]Y, UTO BCE Pa3/IeNbl M TEMbI JUCHUTUIHNHBI «PeakiimoHHast cliocoOOHOCTh
TBEPIBIX TEM» TPEACTABICHbI B IUAAKTUYECKH MNPOpPabOTaHHOW TOCIEIOBATENLHOCTH, YTO
MpelycMaTpUBAeT JIOTUYECKYID CTPOMHOCTh Kypca U TNPOAYMAHHYH CHCTEMY YCBOCHHS
o0yJaromuMucs yaeOHOTO MaTepHalia, IOITOMY Helb3s MPUCTYNATh K M3YYEHHUIO MOCIEAYIOMINX
TeM (pa3/eNioB), HE YCBOUB MPEABIAYIIIHX.

9.3. MeToanueckue yKa3zaHus AJI8 00yYAIOIIUXCH [0 OPTraHNU3AlUHU CAMOCTOATEIbLHOM
y y
padoThI B IpoLecce 0CBOEHHS TUCHUILIHHBI «PeakiMOHHAasi CIOCOOHOCTH TBEPABIX TeJ»

Ne BU/ PadoTHI KOHTPOJIb BHINIOJIHCHUS
padoThI

1. | v moAroToBKa K ayJAMTOPHBIM 3aHATHAM v' cobeceoBaHue
(mpopaboTka yueOHOTO MaTeprasa o y4eOHOH v\ TeCTHpOBaHUE
JTUTEepaType); v’ perieHne

CUTYaITMOHHBIX 3a/1a4

2. | v/ paGora ¢ yueGHOI 1 HAYYHOMN JTUTEPATYPOit v’ cobecel0BaHUE

3. |¥Y' 03HaKOMJEHHE C MaTepUaIaMH dJIEKTPOHHBIX v’ cobeceioBaHuE
PECYpCOB; v/ 1IpoBepKa penieHui

v’ pellleHne 3aJaHni, pa3MEIIEHHbIX Ha 3aJlaHui, pa3MENIEHHbBIX




anekTponHoi iathopme Moodle Ha 3JICKTPOHHOM
mwiatpopme Moodle
4. v’ caMocTOATENbHAsK POPABOTKA OTAEIBHBIX TEM v’ cobeceoBanue
y4eOHOM TUCIUIIMHBI B COOTBETCTBUU C v’ TeCTHpOBaHHE
TEMAaTUYCCKUM TUTAHOM BHEAYTUTOPHOM
CaMOCTOSITEJIbHOM PabOTHI
5. v/ MOJArOTOBKA JOKJIAJIOB Ha 3a/IaHHBIE TEMBI v’ JoKNa
6. v/ BBINIOJIHEHUE UHAMBUIYaIbHBIX JOMAIIHHUX v' cobecenoBaHue
3amanuii(pedepats) v/ [IpoBepKa 3aJaHuii
8. v y4acTHe B HAy4HO-IIPAKTHYECKUX v’ IpenocTaBiIeHHe
KOH(EepEHIHSIX, CEMHUHApax cepTUPUKATOB
YY4aCTHUKOB
9. v’ paboTa ¢ TeCTaMu, BOIPOCAMHM | 33/1a4aMHu JIJIst v TecTHpOBaHHUE
CaMOIIPOBEPKHU v’ cobecelloBaHUE
10. | v moaroToBKa KO BCEM BHIAM KOHTPOJILHBIX v TeCTMpOBaHUE
UCTIBITAHUI v’ cobecejoBaHUE

9.4. Meroanueckue yKazaHus sl 00y4aOUIUXCSH 10 MOAT0TOBKeE
K 3aHATHAM IO JHCIHILIHHE «PeakHOHHAN CIIOCOOHOCTH TBEPABIX TEJ»

3aHATHUSI MPAKTUYECKOrO0 TUIA NpEeAHA3HAUYEHbl JUIsl PacIIUpPEHHs] U yriIyOJIeHus 3HAHUN
oOyyaromuxcst 1O ydyeOHOM aucuumiuHe, (OpMUPOBAaHMS YMEHMM M KOMIIETEHLHUH,
NPEIYCMOTPEHHBIX CTaHAAPTOM. B HX Xome oOy4aromuMUCs peanu3yercss Bepu(UKalnOHHAS
(GyHKLUS CTENEHW YCBOEHHUsS y4yeOHOro marepuana, OHM NPUOOpPETaroT YMEHHsI BECTH HAay4dHYIO
nuckyccuro. Kpome Toro, 1eipio 3aHATHI SIBIISIETCS: IPOBEPKA YPOBHS IOHUMaHUs 00y4YarolUMUCs
BOIIPOCOB, PACCMOTPEHHBIX B yUeOHOM JUTEpaType, CTeNeHN U KaueCcTBa YCBOCHUS 00yYaroIUMUCS
IpPOrpaMMHOr0 Marepuana; (OPMUPOBAHHWE U pa3BUTHE YMEHUM, HAaBBIKOB MPUMEHEHUS
TEOPETUYECKUX 3HAHUI B peaJbHON MpaKTHKE peIIeHUs 3ajaad, aHajliu3za NpodhecCHOHAIbHO-
NPUKIAHBIX CUTYyalluii; BOCIIOJIHEHHE MPOOEIOB B NPOHACHHON TEOPEeTHYECKOM 4acTh Kypca U
OKa3aHUs IIOMOILU B €r0 OCBOCHUMU.

OOyuaromuiics JOHKEH U3YYUTh OCHOBHYIO JIMTEPATYPY MO TEME 3aHATHUS, U, KEJIaTeNbHO,
UCTOYHHUKU M3 CIMCKA JIOTIOJIHUTENILHON JIUTEpaTyphl, UCHOJIb3yEeMble AJS PACHIMpeHHs o0beMma
3HAaHUH 110 TeMe (pa3zieny), UHTEPHET-PECYPCHI.

10. YYEBHO-METOJUYECKOE I UTHO®OPMAILIMOHHOE OBECIIEYUEHUE
Kapra obecnieuenust yaeOHO-METOIMUECKON IUTEPATypOit
Ne | ABTOp, Ha3BaHMe, MECTO M3IaHMS, U3AATEIBCTBO, TON M3nanus | Koi-Bo Yucno
yueOHOI U y4eOHO-METOIUIECKON JTUTEePaTypPhI 9K3€M- | acCIUpPaHTOB,
IJISIPOB | OAHOBPEMEH.
U3YyYaromx
JTUCITUTUTUHY

OcHOBHas JuTepaTypa

1. | SpocnasneB A.b. Xumus tBepaoro tena. M., 3a-Bo 1 1
Hayunsrit mup, 2009.

2. | BopoObeBa, T. H. Xumus tBepaoro tena: Kinaccnueckuit 1 1
yHuBepcureTckuil yueonuk / T. H. Bopo6sesa, A. U. Kynaxk.
T. B. Ceupunosa. -MHu: bI'Y, 2011. — 332 c.

3. | Tpetpsikos, FO. /I. BBenenue B xuMuio TBepaA0(ha3HbIX 1 1
MmaTepuaioB. Knaccuueckuil yauBepcurerckuil yueonuk / 1O.
. Tperbsikos, B. W. ITyrnses. —M.: Hayka. 2006. —400 ¢

JlononuurenpHas auTeparypa

1. | Knoreko A.B. Xumus tBepaoro tena. YdueOHoe nmocobue as 1 1
CTyJI. BBICHI. y4e0. 3aBefeHuid. M.: M3naTensckuii HEHTP




«Axanemus», 2006.

2. | Bect, A. Xumus TBeporo tena. Teopus U MPUIIOKEHHUS.: TIep. 1 1
c anri. / A. Bect, —-M.: Mup, 1988. Y. 1. -556 c., U. 2. -338 c.
3. | bpayn, M. Peakuuu TBepabIx Ten: mep. ¢ anri. / M. bpayw, /1. 1 1

Homnmumop, A. T'anseit. —M.: Mup, 1983. — 360 c.

IlepedyeHb IJIEKTPOHHBIX CPeICTB 00yUEeHUS

VY4eOns1ii nopran BIMY;

Hayunas snexrponnas oudnaunoreka http://elibrary.ru/

11.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Kadenpa papmaneBTrueckoil Xumuu 1 GpapMalieBTUYECKON TEXHOJIOTHH, OCYIIECTBIISIONAs
NOJArOTOBKY acnupaHToB mo crneuuaibHoctu 02.00.01 — Heopranuueckas XUMHs, pacroJiaraet

y‘le6HHMI/I KOMHAaTaMu, KOMIIbBIOTCPHBIMHA

KJj1acCaMu, JCKIOMOHHBIMHU ayJUTOPpHAIMU,

000py/IOBaHHBIMU TIPOCKIIMOHHOW armapaTypoil ajisi JAEMOHCTpPAllUM TPE3CHTAlMM, Habopamu
HaTJISIHBIX TOCOOUH, KOMITBIOTEPHBIMH IIPOTPAMMaMU JI1 KOHTPOJIS 3HAHHIA.

HaumeHoBaHuUe crielUATbHBIX MOMeIeHU
U MOMeleHUu i /17151 CaMOCTOATeIbHO
padoThI

OCHAIIIEHHOCTH CIEIHAJILHBIX MOMEIIEeHNI "
NMOMeIEeHUI VIS CAMOCTOSITeILHOI PadoThI

®I'6OY BO BI'MY um. H.H. Bypaenko, r. Boponex, yia. Crynenueckas, 10

KJIacC 245):

XUMHUHU

KomnbrorepHslii
kadeapa  (dapManeBTHIECCKOM
dapmarieBTUYECKOM

Boponexckass o0nacte, r. Boponex, yi.
Crynenueckas, 10 (Bun yueOHOI
JEATeTBHOCTH: JICKIIUU U TEKYIINil KOHTPOJIb)

(xomHara
u
TEXHOJIOTUH,

15 pabouux MecT ¢ KOMIBbIOTEPAMH,
MOJKJIIOUEHHBIMHU K ceTtu MHTepHeT. Cton s
npernojiaBaTesiei, CTonbl yueOHble, Jocka yueOHas,
CTYNbs, UHPOpPMaLMOHHBIE cTeHbl. Habop
JIEMOHCTPAIIMOHHOT'0 000PYAOBaHUS U yueOHO-
HarJsIHBIX OCOOM, 00ecTieunBarOLIHii
TEMaTHUYECKHE UIUTIOCTPALlUHU, COOTBETCTBYIOIIHE
pabouuM nmporpaMMam JUCIUILIAH —
MYJIbTUMEININHBIN KOMIUIEKC (HOYTOYK, TPOEKTOP,
9KpaH); YCHJINTENb ISl MUKpO(OHA, MUKPO(OH.

VYuyebuble naboparopun (komHara 231, 233,
234, 237): xadeapa ¢dapmaieBTUUECKON
XUMUH U (hapMarleBTHUECKON TEXHOJIOTHH;
Boponexckass obnacte, T. Boponex, yiI.
Crynenueckas, 10 (Bun yueOHOI
NeSITeTHHOCTH: TTPAKTHYECKHUE 3aHSTHS)

1. Cnekrpodoromerp «Shimadzu UV-1800» - 2
IIT.

2. Cunextpodoromerp CD-46 - 1 .

3. Iongpumertp - 1 mr.

4. Peppakromerp NPD-454 b2M - 3 .

5. Becol ananmutudeckue BJIP-200 - 2 .

6. Habop nmst TCX - 2 .

7. [leus mydenpHas - 1 mr.

8. Tepmocrar TC-80 - 1 .

9. Pu-metp 410 - 3 wr.

10. ®orosnexrpokonaopumerp KOK-2 -1 mr.
11.Tectep pacTBOpuMOCTH -1 mr.

12. Tlpecc pyuyHOW THIpaBIUYECKUN PIKE
CrushlIR mst mpou3sBoacTBa TabIETOK-1 MIT.

13. ABTOMAaTHYECKMH  U3MEpPUTENIb  TOYKH
mnaBiaeHuss SMP30 - 1 mr.

14. JlaGopaTopHblii BHXPEBOH TpaHYIATOP
cmecurens OBIT-020K01- 1 mr.



http://elibrary.ru/

15. Becor Vibra HT 224RCE -1 mir.

16. Kommuieke ans mpoBefeHus TBepAo(hazHOM
AKCTpaKIuu -1 1miT.

17. JlaGopatopHbie aHanmuTH4eckue Bechl ATL-
80d4 AKKVJIAB - 2 mir.

18. Cnexrpodoromerp I13-5300BU- 1.

19. Cnekrpodoromerp [13-5300Y D-1 .

20. DnexTpocymUIbHbIN mKag-1 mr

21. JlabopaTopHas 6aHs-1 it

12. OLEHOYHBIE CPEJCTBA JIUISI KOHTPOJISI KAYECTBA MMOJATOTOBKH
(MOYJIS)

. Tekymuii KOHTPOJIb IIPAKTUYECKUX 3aHATUN MPOBOJUTCS IO MTOraM OCBOCHMS KaKION
TEMbl U3 pa3jena y4yeOHO-TEeMaTHYeCKOro IUIaHa B BHJIE YCTHOTO cOOeceOBaHUs, TECTOBBIX
3a/laHui, TPYNIOBBIX JUCKycCHUM, J0KianoB. OILIEHOYHBIE CpelICTBa JJs IPOBEIEHHUS 3adeTra

npencrasieHsl B POC.
. HToroBbiii KOHTPOJb IPOBOJIUTCS B BUJIE 3a4€Ta M0 AUCIUIUIMHE B BUJIE COOECeOBaHUSI.
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