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[TporpaMma AuCHHILTUHBI «PeakinoHHast ClIOCOOHOCTh TBEPABIX TE» pa3paboTaHa B COOTBETCTBUU
¢ ®I'OC BO (npuxa3z Munobpuayku Poccun ot 30.07.2014 Ne 869 «O6 yrBepxknenuu ®I'OC BO
1o HampasieHuto nmoArotoBku 04.04.01 Xumudeckue Hayku (ypOBEHb MOJATOTOBKH KaJpOB BBICIIEH
KB (PUKALIHN).

CocraBureJii NPOrpamMMbi:

PynakoBa JI.B., 3aBemyromuii kadenpoit ¢QapmaneBTuueckoii XxumMuu H  (apMareBTHUYECKON
TEXHOJIOTUH, 1.X.H.
[Tonomapesa H.U. nmpodeccop kadeapsl KIMHUYECKON J1aOOPaTOPHON AUATrHOCTUKH, JI.X.H.

PeneHn3eHTHI.

Hudranues C.U. - 3aB. kadenpoit HEOpraHUYECKOM XUMHUH U XUMHUecKoi TexHonoruu @I'bOY
BO BI'VUT, n.x.H., npodeccop

Boctpukosa I'.}O. — nonenT kadeapsl XUMUU U XUMUYECKOH TexHoorun Matepuanos ®I'6OY
BO BI'TY, k.X.H., JOIIEHT

Pabouas nporpamma oOCyxk/ieHa Ha 3acelaHuu Kadeapbl papMaleBTHIeCKONH XUMUH
u (apmaneBTUUECKOM TexHoJoruu «26» anpeins 2024 r., npoTokost Ne9.

3aBenyromnuii kageapoii JI.B. Pynakosa

Pabouas nporpamma ogobpena yuensim coetom ®I'b6OY BO BI'MY um. H.H. Bypaenko

Munsapasa Poccun npotokon Ne 9 ot «30» mag 2024 r.



1. IEJb ¥ 3AJAYN JUCHMUILINHBI

esb ocBOEHUS TUCHUILVIUHBI «PeakIIMOHHAS CTIOCOOHOCTH TBEPABIX TeJD):
. IOJATOTOBUTH KBATH(UITIPOBAHHOTO CIIEIUAJINCTA, 001a1ar0111ET0 CHCTEMOM
YHHUBEPCAJIBHBIX, 00MIETTPO(ECCHOHANBHBIX U MPO(ECCHOHATBHBIX KOMIIETEHIIUH, CIIOCOOHOTO U
TOTOBOT'O K CaMOCTOSATEILHON HayYHO-UCCIEA0BATEIBCKON U TIPETOIaBaTeILCKON JACSITEIIBHOCTH B
COOTBETCTBUU CO CHEIHATLHOCTHIO «PeakirmoHHasi CHOCOOHOCTh TBEPIBIX TEI.

33[[3‘11/[ OCBOEHMS JUCHUILIMHBI «PeakmuoHHas CIIOCOOHOCTH TBEPABIX TEJI»:

. paciiupuTh M YriyouTb oObeM 0a30BbIX, (DyHIAMEHTAIbHBIX 3HAHUU M CIEUHUATbHBIX
3HAHWI IO TUCIUIUINHE «PeakinoHHas crtocOOHOCTh TBEPABIX TEI;

. paciupuTh 00bEM 3HAHUHN MO0 CMEXKHBIM JTUCHUIUIMHAM;

o chopMHUPOBaTh y acHHMpaHTa YMEHHUS B OCBOCHHHM HOBCWIIUX TEXHOJOTHMH W METOJHMK B

cdepe npodeccHoHANBHBIX MHTEPECOB IO CHEIHATbHOCTH «PeaknnoHHas crocOOHOCTh TBEPABIX
TEI;

o copMUpOBaTh Yy acHUpaHTa JIOCTaTOYHBIH O0OBEM 3HAHMH O COBPEMEHHBIX CHOCO0aX
OpraHM3alUi U METOJaX MPOBEICHUS HAYYHBIX HCCIICJOBAHUH IO CIIEIHANbHOCTH «PeaknnoHHas
CIIOCOOHOCTB TBEP/BIX TEI.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII ACIIMPAHTYPbI

Juctunnuna «PeakoHHas CIOCOOHOCTh TBEPABIX TEM» BKIIOYEHA B JUCHUIUIMHBI 11O
BbIOOpY biioka 1 mporpamMMbl 1 u3ydaetcs Ha 2 Toy oOydeHust B aciiupaHType (4 cemectp).

Jucuunnuua Oa3upyercss Ha 3HAHUSAX, HMEIONIMXCS Y acCHUPAHTOB IOCIE MOTy4YEHHS
BbICIIEr0 MpodeccnoHanbHOro oOpa3oBaHus. [l KaueCTBEHHOTO YCBOGHHS JUCIUILIMHBI
aCIUpPaHT JOJIKEH 3HaTh OCHOBHBIEC 3aKOHBI XMMHUH, YMETh M0JIb30BaThCSl HAYUHOU JINTEPATypOU 1O
JUCITUITIINHE.

JucuunnuHa «PeakiimoHHas crocoOHOCTh TBEPABIX Tem» sBJIsSeTcsl 0a30BOM ans Oioka
«HaquLIe HCCIICAOBaHUA», IIOATOTOBKM MW CJadyu KaHAUAATCKOI'O 3K3aMcEHa IIO CHCHH&J’IBHOﬁ
JUCLHUILIINHE.

TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA TUCHUITIJIMHBI

Jucuumnmza «PeakioHHast cnocoOHOCTh TBEPABIX TeN» HarpaBiieHa Ha (OPMHpPOBAHUE Y
aCIIMPAHTOB CJIIEYIOIIUX KOMIIETECHIINN:
yHHBepcaabHbIX Komnerenuui (YK):

*  CHOCOOHOCTBIO K KPUTHYECKOMY aHAJIM3y U OIEHKE COBPEMEHHBIX HAYYHBIX JOCTHXKEHHMH,
TEeHEpUPOBAHUIO HOBBIX UEH MPHU pelIeHNH UCCIeA0BaTENbCKUX U MPAKTUUYECKHUX 3a]1a4, B TOM
YHCIIe B MEKIUCIUIUTMHAPHBIX obnacTsax (YK-1);

obomenpodeccnonaabubix komnerenuunii (OIIK):
. CIOCOOHOCTBIO CAaMOCTOSITEIBHO OCYIIECTBIISATh HAYYHO-UCCIIEI0BATEIbCKYIO IEATEIbHOCTh
B COOTBETCTBYIOLIEH Npo(ecCHOHAIbHON 00JIaCTH € HCIOJIb30BAaHHEM COBPEMEHHBIX METOOB
UCCIIeJ0BaHHUS U MH(POPMAIIHOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (OITK-1);
npogeccuoHaabHbIX komnerenuui (IIK):
. CIOCOOHOCTHIO M TOTOBHOCTBIO BBIMOJHATH CaMOCTOSITENIbHBIE HAay4YHbIE HCCIIEIOBaHUS B
npodeccuoHanbHOM 00JIaCTH B COOTBETCTBUHU C HANpPaBICHHOCTHIO TMOATOTOBKH (MpoduiieM) c
UCIIOJIb30BaHUEM (PYHIaMEHTABHBIX U MPUKIaHbIX auciuiumH ([1K-1);
. CIOCOOHOCTBIO ¥ TOTOBHOCTHIO K MHHOBALIMOHHOMN JI€ATEIbHOCTH; IOCTAHOBKE M PEIICHUIO
NEPCIEKTUBHBIX HAyYHO-UCCIIEI0OBATENbCKUX M MNPUKIAAHBIX 3aad B paMKax HalpaBiICHUS
(mpodustst) moarorosku (I1K-2);

B pe3yabTaTe OCBOCHUA TUCIHHUITIMHBI «PeakunoHHan CIIOCOOHOCTH TBEPABIX TE€J»
ACIIUPAaHT OOJIKCH:



3HAMb:
. METO/bl KPUTHUYECKOTO aHaJM3a M OIEHKH COBPEMEHHBIX HAyYHBIX JOCTHXKCHHH, METOIbI
TEHEPUPOBAHMS HOBBIX HJCH IMPHU PEHICHUU MCCICIOBATEIbCKUX U MPAKTUYECKUX 3a7ad, B TOM
YUCJI€ B MEXKIUCHUIUIMHAPHBIX OOJACTAX, METOJbl COBMECTHOM Hay4YHO-HCCIIEIOBATEIbCKON
JIeSITELHOCTH.

. OCHOBHBIE METOIbl HAYYHO-UCCIICAOBATECILCKON JACITEITBHOCTH.
. MPUHIUIBI U KPUTEPUU TIOCTAHOBKY HAYYHBIX 33/1a4.
. COBPEMEHHBIC TOJXO/ABl K pEIICHHIO MPOoOIeM HEOPraHMYECKOW XHMHHU; COBPEMEHHBIC
ACIICKTHI Pa3BUTHS XUMHYCCKHX HAYK.

ymemp:
. aHAJM3UPOBaTh  AJIBTEPHATUBHBIC  BAPUAHTHI  PEIICHHUS  UCCIEAOBATEIIbCKUX |
NPaKTUYCCKUX 3aJad M OLCHUBATh IOTEHIIMAJIbHBIC BBIMTPHIIIN/TIPOUTPHIIIN PEaTU3allid ITHUX
BapHUaHTOB.
. OIIPENIeNIATh TEPCIICKTUBHBIC HANPAaBJICHUS HAyYHBIX HUCCIICIOBAaHUI B MPEAMETHOU cdepe

npoeCCHOHATBLHON NIEeATEFHOCTH, COCTaB HCCIEIOBATENbCKUX pPabOT, ONpENeNsIomue HX
(bakTopsl; pa3pabaTbiBaTh NMPOrpaMMy HAayyHOI'O HCCIIEOBAaHUS; M3ydaThb HAY4HYIO JIUTEPATypy,
OTEYECTBEHHBI W 3apyOCKHBI ONBIT MO TEMAaTHKE HCCIEIOBaHMS, padOTaTh C HCTOYHUKAMHU
NaTeHTHON MH(pOpMAaLUK; UCIOIb30BaTh yKazaTenau MexXIyHapoaHOW MaTeHTHOM Kiaccu(pUKanuu
JUIS  OTpeNeNeHusT HMHIEKca pyOpHKH; MPOBOAWUTH HH(DOPMAIMOHHO-TIATEHTHBIA  TTOUCK;
OCYILECTBIIATh OuOIMOrpaduueckue IMpouecchl IMOHMCcKa; (OpMYIMpPOBaTh HaydHblE TIMIIOTE3bI,
AKTYaJIbHOCTh M HAYYHYIO0 HOBU3HY IUIAHUPYEMOTO UCCIIEAOBAHUS

. UCIOJb30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE CUCTEMBI, BKIIIOYas HAyKOMETPUUYECKHE,
MH(OpPMalLlMOHHbIE, TATEHTHBIE U MHbIE 0a3bl JaHHBIX U 3HAHUI, B TOM YHCII€ KOPIOPATUBHBIE IPU
BBIIIOJIHCHUM HAy4HBIX MCCIEJOBAHUN, BECTU CIIOKHBIE HAy4dHBIE MWCCIEIOBAaHUA B pPaMKax
peanu3yeMbIX NIPOEKTOB;

. OpPraHU30BBIBaTh  IPAKTUYECKOE MCIIOJIB30BAaHME pPE3yJIbTaTOB HAYYHBIX (HAYy4HO-
TEXHUUYECKUX, SKCTIEPUMEHTANIbHBIX ) pa3pab0TOK, B TOM UKCIIE MyOIUKaLUH.
. IIPUMEHSTh COBPEMEHHBIE METOABI MU METOAUKU MCCIENOBAaHUSA CTPYKTYPBl M CTPOCHMS
BEIIECTB IIPU PELIEHUH HOBBIX MHHOBAIIMOHHBIX 3a/1a4.

enademn:
. CIOCOOHOCTBIO MPOEKTUPOBATh U OCYIIECTBISATH KOMIIJIEKCHBIE HCCIIEI0BAaHNUs, B TOM YHUCIIE
MEXIUCLHUIIIIMHAPHBIE
. HaBbIKAMHU  [I€JIENIOJIaTaHMs, IUIAHUPOBAHMS,  peaju3allid  HEOOXOAMMBIX  BHJIOB

NEeSITeIbHOCTH, OLEHKM W CaMOOLIEHKM  pe3yJdbTaToB  JESITEIbHOCTH 1O  PEIIECHHUI0
npoeCCHOHATBHBIX 3aJad; TEXHOJOTHSIMH IUIAHUPOBAHUS TNPO(ECCHOHAIBHOW JEesITeIbHOCTH B
cdepe HayuHBIX HCCIIeIOBaHUM.

. HaBBIKAMU COCTABJICHUS TUIaHA HAyYHOTO HCCIICOBAaHUS; HaBBIKAMU HH()OPMAIMOHHOTO
MOMCKA; HaBbIKAMHU HAIMCAHWUs aHHOTAIIMK HAyYHOT'O MCCIIEeIOBAHUS

. HABBIKOM TTPOBEICHHUS HAYYHBIX XUMUYECKHX HCCICTOBAHUN B COOTBETCTBHHU CO
cneuuanbHOCThIO 1.4.1 - Heopranuueckast Xumusl.

. COBPEMEHHBIMU METO/IaMHU M METOJJUKAMH HCCIICAOBAHMS, HABBIKAMU CO3JIAaHHS U TIOJIH30-
BaHMs 0a3aMH JJaHHBIX.

4. OBBEM YUEBHOW JUCIHUATIIMHBI U BUJbI YYEBHOM PABOTHI

OO6mass TpyIOEMKOCTh JUCHUIUIMHBI cocTaBisieT 4 3auetHhix enununsl (3E), 144
akaJeMU4ecKkux Jaca. Bpems npoBenenus 4 cemectp 2 rojga ooydeHusl.

Bup y4yeOHoi padoThl Bcero yacos
AyauTOpHBIE 3aHATHSA (BCEro) 10
8 MoM yucie:
Jlexuuu (JI) 2
[Tpaxtuueckue 3austus (I1) 8
CamocrositensHas padora (CP) 132




Bua npomexyrounoi arrecranuu (ITA) 3auer
2

O01masi TPy10€eMKOCTh:

4acoB 144

3QUETHBIX €IUHHUI] 4

5. PA3JIEJIbI JUCHUILINHBI, C YKASAHUEM ®OPMUPYEMBIX .
KOMIIETEHIIUU, KOIMYECTBA AKAJEMHUYECKHUX YACOB, BU/IOB YYEBHOU
PABOTHBI U ®OPM KOHTPOJIA

Ne HaumenoBanme pasaesna dopmup Buabl 3austuii u D®opMbl KOHTPOJIS
n/n yeMble TPYA0EMKOCTh B yacax | v TEeKYILIUN
KOMIIETE v IPOMEKYTO
HIUH J | I | CP | Beero | uHbIi
1. XUMHS TBEPJIOTO TejIa Kak VYK-1,
pa3zes XMMHYECKON HayKu OIIK-1, 30 30 v texymii
IK-1,
[K-2
2. CrpyKTypa KpUCTaJIJIOB U YK-1,
METOJIBI €€ UCCIICIOBAHUS OIIK-1, 2 20 29 v Texymuii
I1K-1,
I1K-2
3. Toueunsie n1eheKThI B VK-1,
KpUCTaJlJIaX, OCHOBHBIE BU/IbI. OIIK-1, 9 30 30 v Texymuii
IK-1,
I1K-2
4. Juddy3us B TBEpABIX Teax. YK-1,
Onrgff’ 2 30 32 v’ TeKyuui
[K-2
5. Peakmmonnas crmocoOHOCTb VK-1,
TBCPIBIX TeI TR | 2] 2] 2| 26 | rexymui
[K-2
Hroro: 2 8 | 132 142
IIpomexyTouHas aTTeCTALMA 2 4. 3auer
Hroro yacos: 144 y.
Hroro 3E 4
6. COJAEPKAHUE JUCHUIIJIMHBI
Coaeprxkanue pa3aeoB JMCIUILIHHBI
Ne | Haumeno
n/n BaHHe Coaeprxanue pasaena
pasjaena
1. | Xumus Onncanne CUMMETPUM KPHUCTALIMYECKUX CTPYKTYp. 3aKpBIThIE OIEpaluH
TBEPAOIO cummerpun. Toueunble rpynnbsl  cummerpuu. CoderaHue —onepauuit
TeJla Kak cumMeTpun. TpaHcasnHMOHHAs CUMMeETpusi, pemeTku bpaes. DiieMeHTapHas
pazznen aueiika. Kpucrannmmueckue cucteMsl (CHHTOHUH).

XuMu4ecko | OTKpbITBIE omepanuu cuMMeTpuu. IIpocTpaHCTBEHHBIE TpyNIbl CHMMETPHH.
HayKu Kpucramnorpadpuyeckue knaccol. IlpaBunbHble cucTeMbl TO4YeK. YacTHble U

obmue mno3unuu. CUMMETpUss M KpaTHOCTh mno3unuu. WHpopmauus B
MexayHapOIHBIX Ta0IUIaX.
BnusiHue xapakTepa XMMUYECKOM CBSI3U Ha CTPYKTYpY Kpucramia. OCHOBHBIE




n/n

Haumeno
BaHUE
pasnena

Conep:xkanue paszjaesia

CTpyKTypHBbI€ TuIbl. [Tonumopdusm u nonurunusm. [noTHeiimme u mioTHbIe
YITAKOBKH B MOHOQTOMHBIX, MOJICKYJISIPHBIX, OMHAPHBIX KpUcTaiuiax. Onucanue
CTPYKTYpP B KOOPJAMHALMOHHBIX NOau3aApax. CTpyKTyphl CHIIMKATOB.
[ToBepXHOCTH KPUCTAILIIOB, paBHOBECHAs (hopMa KpUCTAILIOB. ['apMOHUYECKHIA
OCLMJUISTOP U ero yactota kojebanuil. [Ipupona anrapmonusma koneOaHuil.
NuTencuBHOCTH KoeOanuii. KomnvecTBeHHBIN ClIEKTpaIbHBIN aHau3. 3aKOH
byrepa-JlamGepra-bepa. Meron 6a3ucHoit iuann. Bivusaue pa3nnaHbIx
(hakTOpOB HA HHTEHCUBHOCTD U TIOJIO’KEHHUE MOJIOC TOTIIOMIeHUs. MeTo
nenrtepo3amenieHus. YyBCTBUTEIBHOCTh CIEKTPOCKONMYECKUX METOJIOB U
OIIHUOKM MPU CHEKTPATBHBIX U3MEPEHUSIX.

Crpykrypa
KPHUCTaJIOB
U METOJIbI €€
UCCIIEI0BAaHU
s

JudpakiimoHHbIe METO/bI UCCIIE0BAaHUS CTPYKTYphl KpUcTaioB. OCHOBHBIE
BapHaHTHl AU(PPAKIMOHHBIX METOJ0B. BUIBI M3IIydeHHsI, UCTIOIB3yeMOTO IS
IU(PPAKIMOHHOTO U3ydeHHUs CTpYKTypbl. OOpaTHas pelieTrka, HWHAEKCHI
Munnepa. ¥Ycnosus Jlays. Ypasaenue Bynbda-bparros.

CrpykTypHas amMIuITyzna. YciaoBHs noracaHus. MeTos mopoika, OCHOBHBIE
npuHIUNBL.  DaKTOpbl,  ONpPEACNSAIONIMEe  HWHTEHCHBHOCTH  PEQIIEKCOB.
WuaunupoBaHue HOPOUIKOBBIX JU(PPAKTOrpaMMH M pacdyeT IapaMeTpoB
JJIEMEHTAPHON s4elku. BimsHue Ha IUQPaKIMOHHYIO KapTUHY pa3Mepa
4acTull, 00pa30BaHUs CBEPXCTPYKTYP, HAHOCTPYKTYP, MUKPOHANPSHKEHUH.
[Ipenckasanue KpucTaNIMueCKuX CTPYKTyp. Hekpucrammueckue TBepabie
TeJla: HeCOpa3MepHbIe CTPYKTYPbI, KBa3UKPUCTAILIbI, aMOP(HbIE TBEp/bIE TETIA.
Kupakre KpucTasuibl.

ToueuHsle
neeKThl B
KpUCTasuIax,
OCHOBHBIC
BUJIBI.

becnopsinok no ®penkento u HloTTku. PaBHOBECHAs! KOHUEHTpALUS TEIIOBBIX
ToueuHbIX nedexToB. Toueunsie nedeKThl, 00YCIOBICHHBIE TPUCYTCTBHEM
IIPUMECHBIX aTOMOB. KBa3uxuMuueckue paBHOBECHS.

Toueunsle nedekTbl, 00yCI0BIEHHBIE HECTEXNOMETPUEHN KpUCTaUIOB. BiusiHue
BHEIIIHEH aTMoc(epsl Ha KOHIIEHTPALUIO TOYeUHBIX Je(ekToB. OCHOBHBIE
BU/Ibl HECTEXHOMETPUHU B OKCHJIaX METAJIOB.

DJNEKTPOHHOE CTPOCHNE METAIJIOB U IUAJIEKTPUKOB, COOCTBEHHBIX U
MIPUMECHBIX MOJYIPOBOIHUKOB. CBSI3b 3JIEKTPOHHBIX CBOMCTB OKUCIIOB C UX
HECTEXHOMETPHUEH.

Huddysus B

TBEPABIX
TC1ax.

OcHoBHble MexaHu3Mbl AU Py3un. Auddysus B noiae MexaHMUECKUX
HanpsbkeHul, s dekt 'opckoro. Auddy3us n Xumuyeckue peakimu ¢
ydacTHeM TBepbIX Tel. MloHHas MpoBOAMMOCTh B KpHCTaIIax. BimsHue
MIPUMECHBIX aTOMOB Ha HOHHYIO ITpoBouMocTh. M3oTepma Koxa-Barnepa.
HonHas TpOBOIMMOCT CYITEpHOHHHUKOB. [IpoTsKeHHBIE e)eKThl, OCHOBHBIC
Bubl. Jlucnokanuu, KOHTYp U BekTop broprepca. KpaeBbie 1 BUHTOBBIE
JIVICTIOKAIINN, OCHOBHBIC BUJIBI IBM)KCHUSI.

Peakumonnas
CIIOCOOHOCTH
TBEPJbIX TEJ

Pone  unmeanbHOM  CTPYKTYpbl, aAedekroB, auddy3und, MeXaHMYECKHX
HanpspkeHud. OOpaTHast CBsI3b. YTIpaBJI€HHE PEAKIIMOHHON CIIOCOOHOCTHIO
TBEP/bIX BEILLECTB.

[IpocTpaHCcTBEHHOE pa3BUTHE PEAKIMI B TBEPABIX Tenax. DakTopsl, BIUSAIOIINE
Ha HEro M crocoObl yrpaBieHUs. TOMOXMMHYECKHE M TOMOTAKCHUAIbHbIC
peakuuu. MeToa mpenuIeCTBEHHHKA. BiusHUE MNpeabICTOPUM  TBEPAOIO
o0pasiia Ha ero peakMOHHYIO0 CIOCOOHOCTb.

Pasmepasie  addextei B xuMuM  TBepAOro Tena.  HaHOKpHCTAIIHI,
kinaccuukanus, OCOOCHHOCTH  CTPOCHMs,  YCJIOBUS  (hOpMUpPOBaHMUS.
CBEpXCTPYKTYpbl, MOAYJHWPOBAHHBIE CTPYKTYphI. Ilapakpucrtamisl. MeToasl
HCCIIEIOBaHUsl HaHOMAaTepuaaoB. MeTolbl CHHTE3a HAHOKPUCTALIMYECKHUX
MTOPOLIKOB.

TepMoaHanmuTH4YECKHE METOABI B XMMHMM TBEPAOIrO Tena. TepMorpaBuMeTpus,
TEPMOMEXaHNYECKUHN aHanu3, auddepeHaibias CKaHUPYIoIIas




n/n

Haumeno
BaHUE
pasnena

Conep:xkanue paszjaesia

KaJIOPUMETPHs JJI PEUICHMs 3a[]a4 XUMHAU TBEPIOTrO TeJa. DJIEKTPOXUMUS
TBEPOIO Tea.
MexaHox1UMHUsl, 0COOEHHOCTH MEXaHOXUMHUYECKUX IpeBpateHuid. Tpu
OCHOBHBIX HaIIPaBJICHUS MEXAHOXUMHUHU. THUIIBI MEXaHUUYECKOIO BO3ACUCTBU,
TUIIBI MEJIbHUL. MeXaHN3Mbl MEXaHOXMMHUYECKHUX peaklni. BiusHue nasieHus
Ha CTPYKTYpPBI TBEPABIX TeJl. MeTalli0- OpraHudecKue KapKacHbIe CTPYKTYPBI -
IIPUHLIMIIBI IW3aiiHa, IpUMeHeHus. [[puMenenne XuMuu TBEpAOoro Tena B
(dapMany ¥ MaTepuaIOBEACHUH.

. IEPEYEHB 3AHATHA U ®OPMbI KOHTPO.IS

Ilepeuyens 3aHATHIL, TPYA0EMKOCTH U (JOPMBI KOHTPOJISI

o/n

HaunmenoBanue
pazaena

Bung
3aHAT
us

Yacel

Tewma 3aHATHS (CAaMOCTOSATEIBLHON pabOTHI)

®opma
TEKYILET
ou
MIPOMEK.
KOHTPOJIA

Xumus
TBEPJIOTO Teja
Kak pazjaen
XUMHYECKOM
HayKu

CP

[Ipenmer xuMuum TBEPAOTO COCTOSIHUA. MecTo
XUMHH TBEPAOTO COCTOSIHUS CPEIH APYTUX
XMMHUYECKHX qucuruinH. [IpenaparuBHas,
AHAJIUTHYCCKAas 1 (1)I/ISI/I‘ICCK3.$I XUMMUA TBépI[OFO
coctosiHUS. OCOOEHHOCTH XUMUYECKHUX PEAKIIUM ¢
ydacTHEeM COEIMHEHUH B TBEPIOM COCTOSHHU.
3HayeHne XUMHUHU TBép}IOFO COCTOSAHUSA IJIA
NpakTUKU. CBA3b XUMUU TBEPJIOTO COCTOSIHUSA C
¢uzukoii u 6uonorueif. CTpoeHue KpUCTAIIIOB.

CP

Jpyrue (HOMUMO TPAHCIALUI) SIEMEHTBI
CUMMETPUHU KPUCTAUIMYECKUX CTPYKTYP. 3aKPHIThIE
U OTKPBITHIE Onepanuu cummeTpuun. TpeboBanus
COBMECTUMOCTH C TPAHCIALMOHHON CUMMETPUEH.
CuMBoOJIBHBIE U TpadruecKue 0003HaYEHUS
3JIEMEHTOB CUMMeETpuHU. MaTpuiisl mpeodpazoBaHus
KOOPJAMHAT IO IEUCTBUEM Ollepaluii CHMMETPHUU.
ToueyHble U IPOCTPAHCTBEHHBIE TPYIIIIBI
cumMeTpun. O603HaYeHUS TPYII CUMMETPHH.

C3

CP

TpaHCIAMOHHAS CHMMETPHSI KaK
XapaKTEPUCTUYECKUI PU3HAK KPUCTAIINYECKUX
cTpykryp. ['pynmna tpancisanui. Pemérka bpasa.
I'pynna bpasa. Cunronus rpymms! bpasa.
DyieMeHTapHas s4eiika.

YO, T

CP

CummMopdubIe 1 acUMMOP(HBIE TPYIIIIHL.
Kpucrannorpaduuecknii knacc. CHHTOHUS

KpUCTaIn4ecKoi cTpykTypsl. [lo3umuu Baiikodda.

[ToHATHS CTPYKTYpPHOTO KJIacca U 3all0THEHUS
opourt no-3opkomy. Cummetpus pemérku bpass u
CUMMETpHS CTPYKTYpPHI: 00111ee U pa3IuyiHus.
IIceBnocummerpus. I unepcumMmmerpus.
CrepxcTpykTypa. U3MeHeHNs CHMMETPUU CTPYKTYP
npu AeopMarusax, BI3bIBAEMbIX BHEITHUMH
BO3/ICHCTBUSIMH, a TAKXKE B pe3yibTaTe (pa3oBbIX
[IEPEX00B WIM XUMUYECKUX PEAKLIUN.

A




CP

Onpenenenune [1I'C no noracanusm. Meton
nopoiika. OrnpezesieHne Yucia U UHJIEKCOB
pedekcoB Ha OPOIIKOTpaMMe KyOUUYECKHUX
BCIIECTB.

T, C3

CP

@DaKTOpPbI MOBTOPSIEMOCTH JJIs1 TU(DPAKITHOHHBIX
OTpaXCHUI Ha OPOILIKOBBIX PEHTICHOIPaMMax JijIst
KPUCTAJUIOB pa3iIMYHbIX CUHIOHUNA. MHunmpoBanue
peHTreHorpamMMm (MpuMep KyOM4eCKON CHHTOHHH).

CrpykTypa
KpUCTaJIJIOB U
METOJEBI €€
HNCCIICA0BAHUA

CP

CuMMeTpHs HEKPUCTAINIMYECKUX TBEPIBIX TEI -
KBa3UKPHUCTAJIJIOB U HECOPa3MEPHBIX CTPYKTYP.
CxoJcTBa U pa3iauyms B CTPOCHUU KPUCTAILIOB,
KBa3UKPHUCTAJIJIOB U HECOPa3MEPHBIX CTPYKTYP.
Bo3MOXKHOCTB CylIECTBOBaHMSI JAIBHETO MOPSIKA
IIPU OTCYTCTBUH TPAHCISILIUOHHON CUMMETPHH.
[TonsTHS Ieproa CMELIEHHS] HECOPa3MEPHBIX
CTPYKTYp. Mcnonb3oBaHue nocaea0BaTeIbHOCTH
®ub60HauuM, Mo3auk [lenpoysa u npouenyp
"mpoenMpoBaHus U ceueHus 9 nepruoandecKoi
CTPYKTYpbI" U151 ONMCAHUS CTPYKTYP
KBa3UKpUCTALIOB. CTpyKTYypa aMOp(HBIX TBEPABIX
teil. [ToHsTHs GIMXKHEro U AajdbHEro NOopsIIKa.
OyHKIUSA paiuaIbHOrO PACHPEIeICHHUS.
Comnocrasnenue eé ¢ pynakuaueii [Tatrepcona.
[loctpoenne MHOrOorpanHuKoB Boponoro.

AHAIOTHHM MKy ONITHICCKOU TudpaKiueit ka

TG PAKIMOHHBIX PelETKax 1 qudpakiueit
Pa3IMYHbIX BUJOB U3JIyYE€HUH Ka CTPYKTYypax
TBEPABIX TEN. BUIBI M3y4eHUH, UCIIOIB3YEMBIX IS
TUGPAKIIMOHHOTO HCCIEA0BaHUS CTPYKTYP TBEPIBIX
TeN. Y CII0BUS KOHCTPYKTUBHOW MHTEpDepeHITNH
W3IIYy4EeHHS], PACCESIHHOTO IBYMsI aTOMaMH.
PaznuuHble BapuaHThl CyMMHUPOBAHUS Pe3yIbTaTOB
MHOTOYHCIICHHBIX "MApHBIX HHTEeppepeHIni" B
ciy4dasx: aMOp(GHBIX TBEPBIX TeI )KHUIKOCTEH;
MEePUOJNYECKUX KPUCTAJUINYECKUX CTPYKTYP,
TBEPBIX PACTBOPOB, KBa3UKPHUCTAJJIOB,
HECOpa3MEpHBIX CTPYKTYp. BiusHue pasmepa
HCCIeAyeMON YacTHIIbI HA TUPPAKITUOHHYIO
KapTUHY. BiusiHue (TEMIOBBIX) ATOMHBIX CMEIIEHUHN
Ha Tu(paKkIMOHHYIO KapTUHY.

C3

CP

OCHOBHBIE IPUHIIMITBI OTIMCAHUS KPUCTAITHIECKUX
CTPYKTYP — HOHHBIX KPUCTAJUIOB, METAJUIMYECKHX
KPHUCTAJIOB, KOBAJIEHTHBIX KPHCTAIJIOB,
MOJIEKYJISIPHBIX KpUCTaII0B. OCHOBHBIE
CTPYKTypHBI€ THIIBI. [Tn0THEH e yaKOBKH.
Onpenenenne KO3QPUIUEHTA YITAKOBKH, pa3MEPOB
nyctoT. OnucaHue CTPYKTYp B KOOPIUHAIIMOHHBIX
nonudipax. CTpyKTypbl CUIIMKATOB.

YO, T

CP

Judpaxius peHTTeHOBCKOTO N3Iy4YEeHUs
Kkpucramiamu. Ycnosus Jlays. Ypasaenue Bynbda-
bparra. I'eoMeTpust KpUCTaUIMUECKOU PELIETKU U
00paTHOro MPOCTpaHCTBA. BbIBO KBapaTHYHBIX
dhopm st 10601 cuHroHuH. CTPYKTYpHAst
aMIUINTya. BeIBOJ IipaBuil moracanus Juist

YO




HEHTPHUPOBAHHBIX AYECK, AJId BUHTOBBIX OCCﬁ, JIIA
IUIOCKOCTEH CKOJIB3AIICTO OTpaKCHUA.

CP

W3meneHnst cMMMeTpHUH U TU(PaKIIMOHHBIX KAPTUH
npu Ga30BbIX MEPexoiax Pa3IuIHOTO PO/a.
OmnpeneneHre PeHTTCHOBCKOW MJIOTHOCTH.
dakTopbl, OMPEIEIIAIONINE HHTCHCUBHOCTD
pediekcoB Ha AuQpaKTOorpamme.

CP

Pacuér nudpakunoHHON KapTUHBI 711 U3BECTHOU
cTpykrypsl. [loHsTHE O METOAX pelIeHUsT 00paTHOM
3a/la4yu: paciIuPpoOBKU CTPYKTYPHI 110
mudpakuuonHol KapTuHe. Haxoxaenue u3

T PaKIMOHHBIX JAHHBIX CHHTOHUU TpyIbl bpass
U CUHTOHUM KPUCTAJUNINYECKOU CTPYKTYpbI, Jlaya-
KJ1acca, Tpynnsl bpass, mpocTpaHCTBEHHOW IPYIIIbI
CUMMETpUH, a TAK)KE KOOPAMHAT aTOMOB.
MoOHOKpHUCTaNIbHBIE U TOPOUIKOBBIE METOIbI
pacinppoBKU KPUCTALIIMUECKUX CTPYKTYP.
[TonsiTre 06 aHanM3e CTPYKTYP MaKpOMOJIEKYII U
OMOJOTrMYECKUX MOJIEKYII.

T, C3

Toueunrlie
nedeKThl B
KpUCTasuIax,
OCHOBHBIC
BUIBI.

Toueunsle nedexTrl B kpuctamiax. CoOOCTBEHHbBIE U
npuMecHble 1eeKTbl. LIeHTphl oKkpacku.
O603nauenust Kpérepa. CBsi3b HalIM4uusl TOYEUHBIX
neeKToB ¢ HecTexnuomerpueil. MeTo1bl U3MEHEHUS
KOHIIEHTPALlUU TOYEUHBIX Je(EKTOB B KpHUCTAIIAX.

CP

Jonuposanue. BimsiHue remneparypsl u
OKpY’Karolllel cpe/ibl Ha paBHOBECHS TOUEYHBIX
negexToB B KpucTamuiax. KBasuxumuueckue
paBHOBecusl. [loBepxHOCTh Kpuctamia. CTpoeHue
IIOBEPXHOCTH, ITOBEPXHOCTHBIE COCTOSHHUS.
DKCNepUMEHTAIbHbIE METO/IbI UCCIIEOBAHUS
noBepxHocTen. Du3nueckne U XUMHYECKHE
CBOMCTBA TBEPJBIX TEI, ONPEIEIIIEMbIE UX
MMOBEPXHOCTHIO. BiinsiHue 00BbEMHBIX CBOWCTB HA
IIPOLIECCHI HA TOBEPXHOCTU U IIOBEPXHOCTHBIX
CBOMCTB Ha ITPOLIECCHl B 00BEME.

CP

Toueunsie nedexThl B kpuctamiax. OCHOBHBIC
BuAbl. becriopsanok no @penkento u lorrku.

T,P

CP

O6o3nauenus nedexrtoB no Kperepy u Bunky.
PaBHOBeCHas1 KOHIIEHTPAIHS TEIUIOBBIX TOYEYHBIX
NeEeKTOB.

1, P

CP

CobcTBeHHbIe U TpUMecHbIe 1eeKTsl. LleHTpsI
okpacku. O6o3nauenus Kpérepa. CBs3b HaIu4us
TOYEUHBIX JIe(PEKTOB C HECTEXHOMETpreld. MeTo b
M3MEHEHHsI KOHIICHTPALMU TOUE€UYHbIX 1e(DEKTOB B
Kkpucraimiax. JlonupoBanue. BiusHue temneparypsl
U OKpPY’KaIOILEeH Cpeibl HA pAaBHOBECHUS TOUEYHBIX
nedexToB B KpucTtauiax. KBazuxumuueckue
paBHoBecus. Auddysus. nuddysus B mone
MexaHndeckux HanpspkeHui (3ddext ['opckoro).

A3

CP

HonHas npoBoAUMOCTb, B TOM YHUCJIE€ CYIIEPHUOHHAS
npoBoAnMOcTh. CoOCTBEHHAs U MpUMeECHast
IpOBOAUMOCTD. Bnustaue TCMIICPATYpPhbI U
nonupoBanus. M3orepma Koxa-Baruepa.
CTpyKTypHBIE HCKaKECHHUS BOJIM3U TOUCUHBIX

YO, T




nepeKToB. DKCIEPUMEHTAIBHOE HCCIIeI0BaHUE
TOYCYHBIX J1e(DeKTOB B TBEPBIX TEIAX
(anexTpoduznueckue, CHeKTPOCKOMUYECKHE,
TG PaKIIMOHHBIE METO/IbI). BIusHUE TOYEUHBIX
neeKTOB Ha PEaKIUH C y4aCTHEM TBEPABIX TEJl.

Huddysus B

TBEPABIX
Tenax.

OcHoBHble Mexanu3Mbl quddy3un. dubdysus B
MI0JIE MEXaHWYECKHUX HAIPSDKEHUH, 3P PEeKT
I'opckoro. Iuddy3us u XuMUYECKUE pEaKIiu ¢
y4JacTHeM TBepAbIX Tell. IoHHast MpOBOIUMOCTH B
KpUCTajiaX. BiusHuEe MPUMECHBIX aTOMOB Ha
MOHHYIO ITPOBOJIUMOCTb.

CP

N3otepma Koxa-Barnepa. MonHast npoBOAMMOCTh
cynepruoHHUKOB. [TpoTsikeHHbIe 1eeKTHl,
OCHOBHBIE BUJIbI. JlMCIIOKauU, KOHTYP U BEKTOP
broprepca. KpaeBbie 1 BUHTOBBIEC TUCTOKAIINH,
OCHOBHBI€ BUJIbI IBUKCHHUSI.

C3

CP

Huddysuss wu  xumudeckue peakuuud. Porb
I Qy3un npu peakuusx TBEPAOE Telo + ras u
TBEpJOE TeNO + TBepaoe Teno. Juciokauuu B
KpHUCTaJUIaX.

'

CP

CrpykTypHas amruityaa. BeiBoa npasui
MOTracaHus JJis UEHTPUPOBAHHBIX SUYEEK, AJIs
BUHTOBBIX OCEMH, U MIIOCKOCTEN CKOJIb3AIIETO
OTpPaKEHUS.

VO, T

CP

[ToBepxHOCTH KpucTaya. CTpoeHHE MOBEPXHOCTH,
MIOBEPXHOCTHBIE COCTOSAHUS. DKCIIEpUMEHTAIbHbIE
METO/Ibl UCCIIEI0BAHUS TIOBEPXHOCTEH.

CP

du3nyeckrue 1 XMMUYECKUE CBOMCTBA TBEPABIX TEN,
ONpeAesiEMbIE UX TOBEPXHOCThIO. BinusiHue
00BEMHBIX CBOMCTB Ha MPOIIECCH] HA TOBEPXHOCTH U
MTOBEPXHOCTHBIX CBOMCTB Ha MPOLIECCHl B 00BEME.

Peakmonnas
CHOCOOHOCTD
TBEPJIBIX TEJ

PeakiimonHas ciocOOHOCTb TBEP/BIX TEJN, POJIb
uaeaIbHON CTPYKTYpBI, 1epeKToB, nupdy3u,
MeXaHUUYECKUX HanpsikeHuil. OO0paTHas CBSI3b.
VYnpasieHne peakiMOHHON CIIOCOOHOCTBIO TBEP/BIX
TeJL.

KIJI

HamnpasineHnHoe peryinupoBaHue CKOPOCTH PEAKLIUU B
TBEp/OH (a3e, HapaBICHHOE PETYIUPOBAHUE
TBepA0(a3HBIX peakluii B IPOCTPAHCTBE,
HaIlpaBJIEHHOE PETyJINPOBAaHUE MEXaHU3Ma
peakIuii, MpoTeKarLINX B TBEpAOH (asze.
Tepmonnnamuyeckast Teopust TBepA0(ha3HbIX
peakiuii. Metos cBOOOTHON OBEPXHOCTH.
ATOMHBIE MEXaHU3MBI

KJI

CP

[IpocTpaHcTBEHHOE pa3BUTHE PEAKIIMA B TBEPIBIX
tenax. OaKkTopbl, BIUSIOMINE Ha HETO U CIIOCOOBI
yIpaBIeHUS.

CP

TOHOXI/IMI/I‘-IGCKI/Ie " TOIIOTAKCHUAJIBHBIC peaKHI/II/I.
Merton npe/iecTBeHHUKa. BiusiHie npeapicTopun
TBEPOT0 00pa3iia Ha €ro PeakIHOHHYIO
CIIOCOOHOCTb.

YO

CP

[IprunHBI FETEPOTEHHOTO MPOTEKAHUS XUMUYECKUX
peakuuii. JTJokanusanus U aBTOJIOKAIM3ALUS

A




TBEep0(a3HBIX PEaAKITUH.

Peaknmonnas 30Ha. Peakuyuu B cMecsX MOPOLIKOB.
CP 3 | INonstue o npobreMax UCCIeN0BaHUS KUHETUKH YO
TeTEPOreHHBIX PEAKLIUM.

[TonsTHE 00 SKCIEPUMEHTAIBHBIX M PACYETHBIX
CPpP 3 METOJIaX UCCIIETOBAHUS JIEKTPOHHOI'O CTPOEHUS P
TBEPJBIX TEI.

Pazmepusbie 3¢ (eKThl B XUMUU TBEPOTO TeTa.
CP 3 | Hanokpucramuiel, KinaccupuKanms, OCOOEHHOCTH IT
CTPOEHUS, YCIOBHSI (HOPMUPOBAHHSL.

CBEpXCTPYKTYpbl, MOIYJIUPOBAHHBIE CTPYKTYpHI.

CP 3 [Tapakpucranisl. Mertobl HUCCIENOBAHUS n
HaHOMAaTepHUaJoB. Meronsl CUHTE3a

HAHOKPHUCTAJUIMYECKUX IMOPOIIKOB.

Bunapr 3anstuii: JI — neknuu, C — cemunapsl, 11 — npaktuyeckue 3anstus, JI3 -
nabopatopusbie 3anatusi, CP — camocrositenpHas padora.

®opmbl Tekymiero KoHTpois: YO - ycTHbIM onpoc (coOecenoBanue), T- TectupoBanue, P -
pedepar, I1 - npoexr, [ - noxnaa, KJI - koncnekr nekuuu, I'/] - rpynnosas guckyccust.

DopMBbI IPOMEXKYTOUYHOTO KOHTPOJIS: cobecenoBanue, C3 — cuTyallnOHHbBIE 331a4H.

OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Hcnone3yrotes crneayromye oopa3oBaTebHbIE TEXHOIOTHH:

. WH(OPMAIMOHHO-KOMMYHHUKATHBHBIE TEXHOJIOTHH — JIOCTYIl K 3JICKTPOHHBIM
OubnuorekaM, K OCHOBHBIM OTEYECTBEHHBIM M MEXKIyHApOJIHBIM 0a3aM JaHHBIX,
MCIIOJIb30BAHUE ay/IU0-, BUIEO-CPEACTB, KOMITBIOTEPHBIX MIPE3CHTAIINN;

. TEXHOJIOTHSI TPOEKTHOrO0 OOy4YeHUs — TMpearnoiaraeT OpUEHTAlMI0 Ha
TBOPYECKYIO CAaMOCTOSATEIbHYIO JIMYHOCTh B MPOIECCE PEIICHUsT MPOOIeMbl C Mpe3eHTaIuei
Kakoro-nubo marepuana. OOydaromuiics WMeeT BO3MOXKHOCTh IMPOSIBICHHUS KPEaTUBHOCTH,
CIOCOOHOCTH TOJTOTOBKH U PEAAKTUPOBAHUS TEKCTOB C WITIOCTPATUBHOM JIEMOHCTpAIueit
COZIepKaHUS;

. TEXHOJIOTHS] KOHTEKCTHOTO OOYUEHHS;

. TEXHOJIOTHSI TPOOIEMHOr0 OO0Yy4YeHHs — co37aHue MPOOJEMHBIX CHTyaluil

opraHu3anusa aKTHUBHOM CaMOCTOSTECILHOMN ACATCIIBHOCTHU I10 UX Pa3spCUICHUIO,

. TEXHOJIOTHSI O0y4EHHS B COTPYJHUYECTBE — MEKIMYHOCTHOE B3aUMO/ICIICTBHE B
o0pa3oBaTeNbHONW Cpele, OCHOBAaHHOE Ha MPUHIMIAX COTPYAHHYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJEMHO-IIOMCKOBBIX KOMAaHAax WM MalblX TIpYIIax, C LEJIbI0 IMOJy4EeHUS
Ka4eCTBEHHOT'0 00pa30BaTeIbHOTO MPOIYKTa;

. TEXHOJIOTHS TECTOBOM ITPOBEPKU 3HAHUM.

9. METOAUYECKHUE YKA3ZAHUS JJI51 OBYYAIOIUXCA
ITO OCBOEHMIO JNCHUIIJIMHBI «PEAKIITMOHHAS CIITOCOBHOCTD
TBEPJBIX TEJI»

9.1. XapakTepucTuka 0co00eHHOCTEl TeXHOJIOTHi 00yUYeHus
B YHHBepcHTeTE
OcBoeHue 00pa30BaTENBHBIX MNPOTPAMM MPOBOIUTCS C TPUMEHEHHEM JJEKTPOHHOTO
00y4YeHHs, TUCTAHIIUOHHBIX 00Pa30BaTENbHBIX TEXHONIOTUN. 11 3TOro co3aana U QyHKIIMOHUPYET
aNeKTpoHHas uWH(opManmoHHo obpaszoBatenbHas cpema (DUOC), Brmodaromas B cels
3NIEKTpOHHBIE HH(popManuoHHble pecypcbl. DMOC obecrneunBaeT OCBOEHHE OO0YYarOIIUMUCS
00pa30BaTebHBIX IPOrpaMM B ITOJTHOM 00beME HE3aBUCHMO OT MECTa HaXOXKACHHS 00YyJarOIIUXCsl.

9.2. OcodeHHOCTH PadOTHI 00YUYAIOIIETOCS MO OCBOCHUIO THCIHUTLIUHBI
«Peak1MOHHAS CTIOCOOHOCTH TBEPABIX TeJ»




OOyuaromuecs: TPy W3YYEHUH YYCOHOW IUCHMIUIMHBI HCIONB3YIOT 00pa30oBaTEIbHBIN
KOHTEHT, a TaKXe€ METOJIWYCCKUE YKa3aHWs [0 TMPOBEACHUIO ONPEICICHHBIX BHUOB 3aHSATHA,
paspaboTtannbie mpodeccopcko-mipenogaBarenbeckuM coctaBoMm (IITIC) kadenp.

YcneniHoe ycBoeHHE y4eOHOW JUCHUILTHHBI «PeakiMOHHAs CIIOCOOHOCTh TBEPIBIX TEID»
IperoiaracT akTHBHOE, TBOPUECKOE ydacTHe OOydaloIerocs Ha BCEX 3Tamax €€ OCBOCHUS ITyTeM
IUIAHOMEPHOM pabOThI.

OOyuJaronuiicss JOJDKCH AaKTHBHO YYacTBOBATh B BBHINOJIHEHWUH BHUIAOB ayIUTOPHBIX
MPAKTUYECKUX pPA0OT M BHEAYAMTOPHBIX MPAKTUYECKUX pPabOT, OMPENeICHHBIX IS JTaHHOM
TUCIUTUTHHBL [IpoBOIMMBIE HAa MPAKTUYECKUX 3aHATUSAX JIEJIOBBIX WUTP, PA3IHMYHBIX 3aJaHUH JarOT
BO3MOXXHOCTh HETOCPEJICTBEHHO TMOHSATh QJITOPUTM TIPUMEHEHUS TEOPETHYECKUX 3HAHUH,
U3JIaracMpIX B y4eOHUKaX.

CrnenyeTr UMETh B BUY, YTO BCE pa3ieibl U TEMbl JUCIHUILINHBI «PeakiinoHHast ClIOCOOHOCTh
TBEPIBIX TEI» TNPEACTABICHBI B JUIAKTHYECKH TMPOPAOOTAHHOW IOCIECIOBATEIBHOCTH, YTO
npeycCMaTpuBaeT JIOTMYECKYI0 CTPOMHOCTh Kypca M INPOJYMAHHYIO CHCTEMY YCBOGHHS
00yJaromuMHUCs y4eOHOTO MaTepualia, MOITOMY HEJb3sl MPUCTYNATh K U3YYCHHIO MOCICTYIOIINX
TeM (pa3zesioB), HE YCBOUB MPEABIIYIINX.

9.3. Mertoanueckne yKazaHus 1Jis1 00y4aloMMXCcsl M0 OPraHU3aliu caMOCTOSATEIbLHOM
paboThI B mpouecce 0CBOEHU TMCUMILIUHBI «PeakIIuOHHAS CTIOCOOHOCTH TBEPABIX Te/D)

Ne BH/ PadOTHI KOHTPOJIb BbINIOJIHEHUS
padoThI
1. v’ IIOArOTOBKA K ayUTOPHBIM 3aHATHIM v’ cobecenoBaHue
(mpopaboTka yueOHOro MaTepuasa no yueOHou v\ TeCTHpOBaHUE
JIMTEPATYpPE); v’ perieHne
CUTYaIlMOHHBIX 337124
2. | v pabora ¢ y4eOHOI U HayIHOH JTUTEPATYPOii v' cobecenoBanue
3. | v 03HaKOMIICHHE C MaTepHaIaMH dJIEKTPOHHBIX v’ cobecenoBanue
pECypcoB; v’ IpoBepKa pelieHuii
v’ pellleHne 3aIaHuii, pa3MEICHHBIX Ha 3aJIlaHuH, pa3MEIICHHBIX
anekTpoHHo# miardpopme Moodle Ha JJIEKTPOHHOU
wiatgopme Moodle
4, v/ caMoCTosATENbHAs IPOPAbOTKa OTAENLHBIX TEM v’ cobecenoBanue
yueOHOM TUCIUILTUHBI B COOTBETCTBUU C v’ TeCTUpOBaHUE
TEMaTHYECKHUM IIJIAHOM BHEAYTUTOPHOM
CaMOCTOSITENIbHOM pabOThI
5. v/ II0rOTOBKA JIOKJIAJI0B Ha 3a/IaHHbIE TEMBI v’ JoKNan
6. v BBINOJTHEHUE MHAUBHIYAIbHBIX JOMAIIHUX v' cobecenoBaHue
3amanuii(pedepats) v mpoBepKa 3aJaHuii
8. v y4acTHe B HAyYHO-IIPAKTHYECKUX v’ IperoCcTaBlIeHUE
KOH(epeHIHsIX, CEMUHapax cepTuuKaToB
YYaCTHUKOB
9. v’ pabora ¢ TecTaMH, BOIIPOCAMH M 3aJa4aMu ISt v TeCTHpOBaHUE
CaMOIIPOBEPKH v’ cobecenoBanue
10. | ¥ moAroToBKa KO BCEM BHIaM KOHTPOJILHBIX v TeCTHpOBaHHUE
UCIIBITAH I v’ cobecenoBanue

9.4. MeTtoanueckue yKazaHus J1Jis1 00y4aIOMMXCsl 1O NMOJATOTOBKE
K 3aHAITUSIM MO JUCHUILTHHE «PeakInoHHAasi cIOCOOHOCTH TBEPABIX TeJD)
3aHATHS MPAKTUYECKOTO THUMA MPEAHA3HAYCHBI JJIS PACIIMPEHUS W YrIyOneHUs 3HAHUN
oOyJaromuxcsi 1O y4eOHOW  AWCIUIUIMHE, (QOPMUpPOBAHUS yMEHUH W KOMIIETEHIIUH,
MPEyCMOTPEHHBIX CTaHAApTOM. B uX xome oOydaromuMuCs pearu3yeTcss BepH(HUKAIMOHHAS
(GYHKIMS CTENEHW YCBOCHMsI y4eOHOTO MaTepualia, OHM NPHOOPETAIOT YMEHHsI BECTH HAyYHYIO
muckyccuro. Kpome Toro, menbio 3aHATUN SBISETCS: MPOBEPKA YPOBHS MOHUMAHUS 00yJatomuMUCS



BOIIPOCOB, PACCMOTPEHHBIX B YUEOHOI JIUTEpaType, CTENEH! U KaueCTBa YCBOSHHsI 00y4aroMMHUCS
OpOTpaMMHOTO Marepuaia; (opMUpOBAaHHME U pa3BUTHE YMEHHH, HAaBBHIKOB IPUMEHEHHS
TEOPETUYECKUX 3HAHUH B peaJbHOM NpaKTUKE peLIeHMs 3a7ay, aHaau3a NpodhecCHOHAIbHO-
NPUKIAJHBIX CUTYallWii; BOCIOJHEHHE MPOOETIOB B NMPOWUICHHON TEOPETHUYECKOW 4YacTh Kypca U
OKa3aHHUs IOMOLIY B €r0 OCBOCHUHU.

OOyuarouuiics AOJKEH U3YYUTh OCHOBHYIO JIMTEPATYpy IO TEME 3aHATHS, U, XKeJaTeIbHo,
UCTOYHUKU M3 CIMCKA JIONOJHUTENILHONW JIUTEpaTyphl, MCIIOJIb3yEMbIE IJI paclIMpeHHus oObema
3HaHUH 110 TeMe (pa3zey), THTEPHET-PECyPCHI.

10. YYEBHO-METOAUYECKOE U HTHO®OPMALIMOHHOE OBECIIEYEHUE
Kapra obecrieuenust yaeOHO-METOAMYECKOM JTUTEPATYPOM
No | ABTOp, Ha3BaHUE, MECTO U3/aHUS, U3ATEIbCTBO, roJ1 n3aanus | Kos-Bo Yucao
y4eOHOM U yueOHO-METOIMUECKON JTUTEepaTyphl 9K3€M- | aclHpPaHTOB,
IJISIPOB | OJHOBPEMEH.
M3YYAIOIINUX
TUCIUILTUHY

OcHoBHast TUTEpaTypa
1. | SpocnaBneB A.b. Xumus tBepaoro tena. M., 3a-Bo 1 1
Hayunsriit mup, 2009.

2. | BopoObeBa, T. H. Xumus tBepaoro tena: Kinaccuueckuit 1 1
yuuBepcurerckuii yaeonuk / T. H. BopoObeBa, A. 1. Kymnak.
T. B. Cupunosa. -MH: bI'Y, 2011. — 332 c.

3. | Tperbsikos, 0. /1. BBenenue B XuMuto TBepaoha3HbIx 1 1
marepuainoB. Kinaccnuecknii yauBepcuTeTckuii yueonuk / FO.
M. Tperbsixos, B. U. ITyrnses. -M.: Hayka. 2006. —400 c

4. |00mas, HeopraHu4eckasi ¥ OpraHHIECKask XUMHSI
[DnexTpoHHBIH pecypc]: yuebHuk / A. B. badkos, T. 1.
bapa6anoga, B. A. IlonkoB. — Mockga : [90TAP-Menua,
2020. — 384 c. — ISBN 978-5-9704-5391-9. — URL:
http://www.studmedlib.ru/book/ISBN9785970453919.html
JononHuTenpHas IuTeparypa
1. | Kaoreko A.B. Xumus tBeporo teia. YdueOHoe mocodue s 1 1

CTY[. BbICHI. yue0. 3aBefeHuil. M.: M3garensckuii IEHTP
«Axanemusi», 2006.

2. | Bect, A. Xumus TBeporo Teia. Teopus U MPUIIOKESHHUS. . TIep. 1 1
c anrn. / A. Bectr, -M.: Mup, 1988. Y. 1. -556 c., U. 2. -338 c.
3. | bpayHn, M. Peaknuu TBepabix Tei: nep. ¢ aurit. / M. bpayw, 1. 1 1

Honnmumop, A. Tanseit. —M.: Mup, 1983. — 360 c.

4. | O0mas u Heopranudeckas XuMus [ DJIEKTPOHHBIN pecypc] :
yuebHo-MeToudeckoe mocobue / 'bOY BIIO BI'MA um. H.
H. Bypaenxo, kadenpa xumuu ; coctaButenu : H. U.
ITonomapesa, B. M. Knokoga, E. E. 3otoBa [u ap.]. — Boponex
: BTMA, 2013. — 144 c. — rpud. — ISBN 978-5-88242-956-9. —
http://libl.vrngmu.ru:8090/MegaPro/Download/MObject/683

IlepedeHb 3J1eKTPOHHBIX CPeICTB 00y4YeHUs!
e VYyeOuslii nopraa BIMY;
e Hayunas snexkrponnas 6udiauoreka http://elibrary.ru/

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Kadenpa papmaneBTudyeckoit Xumuu 1 papMarieBTUIECKONH TEXHOJIOTHH, OCYIIECTRIISIONIAS
MOATOTOBKY acUpaHTOB Mo crnenuaibHocTh 1.4.1 — HeopraHuueckass XUMUS, pacrojaraer


http://www.studmedlib.ru/book/ISBN9785970453919.html
http://elibrary.ru/

y‘le6HI>IMI/I KOMHaTaMHu, KOMIIBIOTCPHBIMU

Kj1accaMu, JICKIIMOHHBIMU AyOAUTOPUSAMH,

000py/IOBaHHBIMH TTPOCKIIMOHHOW anmaparypoil Uisi JEMOHCTpAIMH Ipe3eHTalui, Habopamu
HaTJISAHBIX TOCOOUH, KOMITBIOTEPHBIMH NIPOTrPAMMAaMHU ISl KOHTPOJIS 3HAHUI.

HaumenoBanue cnenuajibHBIX OMEIICHHUH
M MOMEILEHUI 1JI1 CAMOCTOATEILHOM
padoThI

OcHalIeHHOCTD CIIeHAJIBLHBIX IOMEINEeHUd 1
NMOMeIEeHU 1JIsl CAaMOCTOSATEIbHOM PadoThI

®I'bOY BO BI'MY um. H.H. Bypaenko, r. BopoHnex, yi. Ctyaenuyeckas, 10

Kommberotepubiii  kimacc  (komHara — 245):
kadenapa (apManeBTHYECKOW XUMHH H
(bapmaleBTUYECKO TEXHOJIOTHH;
Boponexckass obnacte, T. BopoHex, yiI.
Crynenueckasi, 10 (Bug yueOHOMU

JEeSATEIbHOCTH: JIEKLUU U TEKYIIIMI KOHTPOJIb)

15 paGounx MecCT ¢ KOMITBIOTEPaAMH,
NOJIKJIIoUeHHBIMU K ceTu MHuTepHer. Croun i
npernojaBaresneil, CToibl yueOHbIe, 10cKa yueOHas,
CTYJIbs1, UH(pOpMaIoHHbIe cTeH1bl. Habop
JIEMOHCTPAIIMOHHOTO 000pyI0BaHUS U Y4eOHO-
HArJISAHEIX TOCOOMH, 00eCIIeYnBaIOIINI
TEMAaTUYECKHUE WIUTFOCTPAIINN, COOTBETCTBYIOIINE
pabounm nporpamMmmam JUCIHTUIHH —
MYJIbTUMEIUNHBIA KOMILUIEKC (HOYTOYK, TPOEKTOP,
9KpaH); YCHIUTEINb sl MUKpO(doHa, MUKPOQOH.

Yyebnsle nabopatopun (komHata 231, 233,
234, 237): kadempa PapmareBTHUECKOM
XUMUH U (DapMarieBTUYECKOH TEXHOJIOTHH;
Boponexckas ob6macte, T. Boponex, yi.
Crynenueckas, 10 (Bun yueOHOU
JESTENILHOCTH: IPAKTUYECKUE 3aHATHS)

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

2. Cnexrpodoromerp CD-46 - 1 wr.

3. [onspumetp - 1 .

4. Peppakromerp UPD-454 B2M - 3 mwr.

5. Becor ananutnueckue BJIP-200 - 2 .

6. HaGop mns TCX - 2 .

7. Ileub MmydenbHas - 1 m.

8. Tepmocrtar TC-80 - 1 m.

9. Pu-metp 410 - 3 wr.

10. ®otosnekrpokonopumerp KOK-2 - 1 mT.
11.Tecrep pacTBOpuMOCTH -1 .

12. Tlpecc py4yHOH THApPABINYECCKHNA PIKE
CrushIR nnst mpousBoacTBa TabneTok-1 miT.

13. ABTOMATHYeCKHA  W3MEPHUTENb  TOYKH
wiasnenus SMP30 - 1 mir.

14. JlaGopaTopHbIi BHXPEBOW TIpaHYIATOP
cmecurens OBIT-020K01- 1 mr.

15. Becwr Vibra HT 224RCE -1 .

16. Kowmmekc ans mpoBeneHus: TBepaodazHon
SKCTpaKkuuu -1 mr.

17. JlaGoparopHble aHanuTuueckue Becsl ATL-
80d4 AKKVJIAB -2 mir.

18. Cnextpodoromerp [13-5300BU-11mT.

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

20. DnexTpocymuabHbIN mKad-1 mT

21. JlaGopatopHas 6ans-1 it

12. OLIEHOYHBIE CPEJICTBA JUISI KOHTPO.IS KAYECTBA NOJATOTOBKH
(MOZY.JIsT)

TCMBI M3 pa3aciia y‘-I€6HO-TeMaTI/I‘-IeCKOFO T1IJIaH

Texkyuuii KOHTPOJIb IPAKTUYECKUX 3aHATUN MPOBOJUTCS IO UTOTAM OCBOEHUSI KaXKI0H

a B BUJE YCTHOTO cOOECeIOBaHMs, PEIICHUS




TECTOBBIX 3aJaHWi, TPOEKTa, PEIICHUS CHUTYallMOHHBIX 3amady. OOHJ OIEHOYHBIX CPEACTB
pa3pabateiBaeTcs B opMe caMOCTOSATEIBHOTO JOKYMeHTa B cocTaBe Y MK/I.

. IIpoMeXXyTOUYHBII KOHTPOJb TPOBOJAMWTCS B BHIE KaHAWJATCKOTO OJK3aMeHa I10
CIEIMAILHOCTH B YCTHOU (hopme B Buae cobecenoBanus. OLEHOYHBIE CPECTBA JJIS MPOBEACHUS
KaHUJAaTCKOTo sK3aMeHa npeacTtasiieHnsl B DOC
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