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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O60061eHHas CTpyKTypa (OH/IA OLIEHOYHBIX CPEJACTB MO AMCHHIJIMHE «XHUMHUS TBEPAOTO Tela 1
MEXaHOXUMHUsD» NpHBesieHa B Tabmuiie.
Tabnuna

Tanbl OMEHKH KOMIETeHIHH

IMoxa3atean
chopMUpPOBAHHOCTH Meponpusitust
Dopmupyembie KOMIIETEHIIH I Tembl TERYIIEro ITpomexyTounasn
KOMIETEHIINH (3HAHUSA, yMeHHs1, KOHTPOJISA aTTecranus (IK3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u op.)
TIK.8/HU 31. 3HaTh Jnnaxktuueckas equHuna: 1 3aueT, Bonpocsl: 1-42
CIIOCOOHOCTB COBpPEMEHHEBIE Bsenenue. Ilpeamer xumuu
OpUCHTUPOBATHCS B |METOIBI TBEpHoro cocrostaus. 1.1 Mecto
TIOJTHOM CIICKTPE UCCIICIOBAHHUS XMMHHU TBEPIOTO COCTOSIHHUS
HAYYHBIX TPOOJIEM  |TBEPIBIX TEI, Cpely APYTUX XUMHUUCCKUX
npodeccHoHaNBHOI | TeopeTHYecKue mucnuiuiaH. [IpenapatusHas,
obmacT OCHOBBI METOJIOB aHATUTHICCKAs U PU3MIeCcKas
HU3MEpeHUsI XUMUS TBEPAOTO COCTOSHHS.
¢usmdeckux BeanduH | OCOOCHHOCTH XUMHYECKIX
1 XapaKTEePUCTHK peaxImii ¢ yqacTHeM
TBEPIBIX TEJ COCIMHEHHH B TBEPIOM

COCTOSIHUH. 3HaUCHHE XUMUHU
TBEPAOTO COCTOSIHUS IS
MpakTUKU. CBSA3b XUMUHU
TBEPAOTO COCTOSHUS C (HU3UKOMH
u Ouosioruei. JlumakTuaeckas
enunuia:2 CTpoeHue TBEPABIX
ten. 2.2 CTpoeHue KpucTaioB.
TpaHcIsIIMOHHAS CUMMETPHS
KaK XapaKTepHUCTHIECKUN
MIPU3HAK KPUCTAJUTMIECKUX
CTpYKTyp. I'pymnna Tpanciasuuil.
Pewérka bpasa. ['pynna bpasa.
Cunronus rpymnmns! bpasa.
DnemeHTapHas saeiika. 2.4
Cummerpus
HEKPUCTAJUIMYECKHUX TBEPIBIX
TeJT - KBa3UKPHUCTAIIOB U
HECOPa3MEPHBIX CTPYKTYP.
CxozxcTBa M pa3nuyus B
CTPOCHHH KPHCTAJLIOB,
KBa3UKPHUCTAIIIOB U
HEecopa3MepHBIX CTPYKTYP.
B03MOXXHOCTH CyITIECTBOBaHUS
JaJIbHET0 MOopsiIKa MpH
OTCYTCTBHUH TPAHCIIAIIUOHHON
cummMetpun. [lorsTHS IepHoaa
CMEIIEHNS HeCOPa3MEPHBIX
cTpykTyp. CTpyKTYypa
aMOpQHBIX TBEPABIX TEII.
[MonsiTrs OMKHETO U JaTbHETO
nopsaxa. OyHKIus
PaAnaNbHOTO PaCIpeeeHHUs.
CormocraBnenue e€ ¢ pyHKIMEH
IMaTtrepcona. [Toctpoenune
MHOTOrpaHHUKOB BopoHoro.
JnmakTrdeckas equHuma: 7
MoHnHas npoBOoAMMOCTSH B
Kkpuctamiax. 7.9 Bousane
MIPUMECHBIX aTOMOB Ha HOHHYIO
NIPOBOAUMOCT. M30TEepMa
Koxa-Baruepa. Monnas
IIPOBOJIUMOCTb CYNEPHUOHHHKOB.




Junaxkruueckas eqununa:l 1
Pasmepnbie 3p ekt B XUMHUH
TBepmoro tena. 11.13
Hanokpucranbi,
KJaccuuKanms, 0COOCHHOCTH
CTPOCHHUS, YCIIOBHSA
(dopMupoBaHUsL.
CBepXCTPYKTYpHI,
MOJAYJIUPOBaHHbBIE CTPYKTYPHI.
ITapakpucraibsl. MeTonbl
HCCIIeIOBAaHUSI HAHOMATEPUAJIOB.
MeTtobl cHHTE3a
HAaHOKPHUCTAJUTHIECKUX
NOpoIIKOB. /lunakTuueckas
enuanna: 13 MexaHoXuMUS,
0COOEHHOCTH
MEXaHOXUMHYECKIX
npeBpamenuid. 13.15 Tpu
OCHOBHBIX HampaBJICHUS
MEXaHOXUMHU. THUIIBI
MEXaHHUYECKOTO BO3ACHCTBUS,
THUIIbI MCJIbHHUII. MexaHu3MbI
MEXaHOXUMHUYECKUX PEAKIUN.
Brusaue naBneHus Ha
CTPYKTYPBI TBEPBIX TEI.
MerTammo-opraHniecKkue
KapKacHBIC CTPYKTYPHI -
TIPUHITUIIEI TU3aiiHa,
npuMeHeHws. [IpuMmenenme
XUMUU TBEPAOTO TCJia B
dapmaru u
MaTepHaIoBeICHUH.

[TK.8/HU

32. 3HaTh OCHOBHEIE
TIIOHATHUSA U
OHpeﬂeﬂeHI/IH XUMUNU
TBEPIOTO Telia

Jnnaxktrueckas equHuna: 1
Bsenenue. [Ipeamer xumunu
TBEpaOrO cocTognus. 1.1 Mecto
XMMHHU TBEPAOTO COCTOSIHUSA
Cpeau IpyruxX XUMUYECKUX
mucrruiiH. [IpenaparusHas,
aHaIUTHYeCKas ¥ pU3MIecKas
XUMUSI TBEPAOTO COCTOSHUSI.
OcoOeHHOCTH XUMHUYECKUX
peaknuii ¢ yuactuem
COEMHEHUH B TBEPAOM
COCTOSIHUH. 3HaUCHNE XUMHH
TBEPAOIO COCTOSIHUS [
npakTUKU. CBsI3b XUMHH
TBEPAOTO COCTOSIHUS ¢ (HU3UKOM
u onosoruen. J{unakruueckas
eaunua:2 CtpoeHue TBEPIBIX
ten. 2.2 CTpoeHue KpucTaioB.
TpaHcasIIMOHHAS CUMMETPHS
KaK XapaKTepHCTHIECKUH
MIPU3HAK KPUCTAJUTMIECKUX
CTpYKTyp. I'pynna Tpanciasuuil.
Pemérka bpaga. ['pynna bpaga.
Cunronus rpymmns! bpasa.
DnemeHTapHas s4eika. 2.3
Hpyrue (HOMUMO TPaHCIISIIII)
3JIEMEHTHI CHMMETPHUH
KPUCTAJNINYECKUX CTPYKTYP.
3aKphIThIE U OTKPBITHIE
OIepaLuy CUMMETPHH.
TpeboBaHusI COBMECTUMOCTH C
TPAHCIALUOHHOW CUMMETpHEH.
CuMBoJIBHBIE U rpaduyecKue
0003HAYECHNS TIEMEHTOB
cCUMMeTpun. MaTpuis
mpeoOpa30BaHus KOOPIMHAT IO
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JeicTBUEM omepanui
cuMMeTpud. TodeuHble 1
MIPOCTPAaHCTBEHHBIE TPYTIITBI
cummeTpur. O603HAYCHHS
TPYII CHMMETPHH.
CummopdHbIe 1 acuMMOphHBIE
TpYIIIEL.
Kpucrannorpaduyeckuii knacc.
CuUHroHMS KpUCTaIINUECKON
CTpyKTypsl. [lo3unuu
Baiikodda. [TonsTus
CTPYKTYpPHOTO KJjlacca U
3aIOJTHEHUS OPOUT TT0-30PKOMY.
Cummerpus peméTkn bpass n
CHUMMETpPHS CTPYKTYPBL: o0IIee
u paznuaust. [lceBpocummerpus.
I'mnepcummetpus.
CeepxcTpykrypa. I3mMeHeHus
CHUMMETPHHU CTPYKTYp NPH
nedopmanusix, BEI3bIBAEMBIX
BHEIIIHUMU BO3JEHCTBUAMY, a
TaKXke B pe3ynbraTe (ha30BBIX
MIEPEX0J0B MIIN XUMHUYECKUX
peakuuii. Jlugaktudeckas
ennauia:4 Todeunbie nedeKTh
B Kpuctamiax. 4.6 ToueuHsle
JedexTsl B KpucTauiax,
OCHOBHbIE BUABL. becropsiiox
no ®penkento u llorTku.
PaBHOBeCHas KOHLIEHTpaLUs
TEJIOBBIX TOYEYHBIX Je(DEKTOB.
Toueunsie neeKThl,
00YCIIOBJICHHBIE ITPUCYTCTBUEM
IIPUMECHBIX aTOMOB.
KBazuxumuueckue
paBHOBecus. TodedHbIe
nedeKTol, 00yCIOBICHHBIC
HECTEXHOMETPHUEH KPUCTAIIIOB.
Brusaue BHenHeH aTMOChephl
Ha KOHLIEHTPAIHIO TOYEYHBIX
nedexroB. OCHOBHbBIE BUABI
HECTEXMOMETPHH B OKCHIAX
MeTtauioB. J{unakruueckas
eNHUIIA:S DIEKTPOHHOE
CTPOEHHE METAJLIOB U
JUDIIEKTPUKOB, COOCTBEHHBIX U
MIPUMECHBIX TOTYTIPOBOJHUKOB.
5.7 DNEeKTpOHHOE CTPOEHHE
METaJJIOB U ANDJIEKTPHKOB,
COOCTBEHHBIX M ITPUMECHBIX
TIOJTYIPOBOTHUKOB. CBSI3b
JIEKTPOHHBIX CBOMCTB OKHCIIOB
C UX HECTEXUOMETPUEH
Jnnaxktrueckas equHUIA:9
Peakmnumonnas crrocoOHOCTH
TBepasIX BemecTB. 9.11 Pomnb
HUJCAIBHOM CTPYKTYPBHI,
nedexToB, muddys3um,
MEXaHWYECKUX HaNpsKEHHUH.
OOpatHasi cBs3b. YIIpaBJIeHHE
PEaKIMOHHOM CIIOCOOHOCTBIO
TBEP/BIX BELIECTB.
Jumaktnaeckas equauna:10
IIpocTpaHCTBEHHOE pa3BUTHE
peaxIuii B TBEpABIX Telax.
10.12 IIpocTpancTBeHHOE
pa3BUTHE PEaKINi B TBEPIBIX
tenax. DaKkTopsl, BIUSIONIME HA




HEro ¥ CIOCOObI yIIPaBJICHUSL.
Tonoxumuueckue n
TONIOTAKCHAIBHBIC PEAKIIUH.
Merton npeecTBeHHHUKA.
Brausiaue npeasicropun
TBepaoro obpasia Ha ero
PEaKIMOHHYIO CIIOCOOHOCTD.
Jnnaxkruueckas eqununa:l 1
Pa3mepHble 3 deKTH B XUMUH
TBepaoro Tena. 11.13
Hanoxpucrauisl,
knaccuuKaius, 0COOCHHOCTH
CTPOCHUS, YCIOBUS
(dhopmMupoBaHUS.
CBepXCTPYKTYPHI,
MOJYJINPOBAHHBIE CTPYKTYPBHI.
[Tapakpucramibsl. MeTonbl
HCCIIEOBAaHNUS HAHOMATEPUAIIOB.
MerTons! cuHTE3a
HaHOKPHUCTAIINUECKUX
MOpPOLIKOB. JIugaKTHuecKas
eauHuIa: 12
TepMoaHanuTHUECKUE METO/IBI B
XUMUH TBepAoro tena. 12.14
TepmorpasumeTpus,
TEPMOMEXaHWIECKUH aHaN3,
middepeHnranbpHas
CKaHUPYIOUIast KaJIOPHUMETPHS
JUISL peLIeHNUs 3aad XMMUHN
TBEPJOTO Teja. DIEKTPOXUMHUS
TBEpAOro Teina. Junakruyeckas
eqununa: 13 MexaHoXuMus,
0COOEHHOCTH
MEXaHOXUMHYECKUX
npeBpaieHuit. 13.15 Tpu
OCHOBHBIX HaIlPaBIICHHS
MEXaHOXUMHUH. THITBI
MEXaHWYECKOTO BO3JEHCTBHS,
THITBI METTBHAL. MeXaHU3MBbI
MEXaHOXUMHWYECKUX PEaKIni.
Bnusinue naBneHus Ha
CTPYKTYPBI TBEPJBIX TEI.
Meranno-opraHu4eckue
KapKacHbIE CTPYKTYPHI -
NIPUHLIMIB] U3aliHa,
npuMeHeHus. IIpumenenue
XMMHH TBEPJIOTO Tea B
(dapmarn u
MaTepHAIOBEICHHUH.

[K.8/HA

33. 3HaTh OCHOBEI
(U3UKO-XIMHYECKON
MEXaHUKH, UMETH
MIpeCTaBICHHE O
MOJIEJISX YIIPYTOro,
BSI3KOIO U
IUTACTUYHOTO
TBEPOTO TeJa,
HU3MEJIbUYCHUS
TBEPIBIX TEJ,
MEXaHOXUMHUYECKHAX
peaxIusx,
MEXaHHYECKOH
aKTHBAIUU,
MEXaHOXUMHUYECKOU
MOTU(pHUKAIIHA

JnmakTHdeckas equHHIA:2
Crpoenue TBEpIBIX Te. 2.2
CrpoeHne KpHCTaIoB.
TpaHCIANUOHHAS CUMMETPHS
KaK XapaKTepUCTUYECKUI
MIPU3HAK KPUCTATUTHIECKUX
CTpYKTyp. I'pynna Tpanciasuuil.
Pemérka bpasa. ['pynna bpags.
Cunronus rpymmns! bpasa.
DnemeHTapHas s4eika. 2.3
Jpyrue (HOMHMO TpaHCIISINI)
JJIEMEHTHI CUMMETPHUU
KPUCTAJNINYECKUX CTPYKTYP.
3aKphIThIE U OTKPBITHIE
OIepaLuy CUMMETPHH.
TpeboBaHUsI COBMECTUMOCTH C
TPaHCISALMOHHON CUMMETPUEN.
CumBOIIBHBIE U TpaduecKue
0003HAYECHNS DJIEMEHTOB
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cuMMeTpuu. MaTtpurst
peoOpa30BaHusl KOOPANHAT MO
JIEWCTBUEM OTIepaLInil
cuMMeTpud. TodeuHble 1
MIPOCTPAaHCTBEHHBIE TPYIIITBI
cummerpun. O003HaYCHUS
TpyNI CUMMETPHUU.
CumMopdubie 1 acuMMopdHbIE
TpYIIEL.
Kpucrannorpaduyeckuii knacc.
CuHroHMS KpUCTaITNUECKON
CTpyKTypsl. [lo3unuu
Baiikodda. [Torarus
CTPYKTYPHOTO KJ1acca
3aIOJTHEHUS OPOUT 1T0-30pKOMY.
Cummerpus peméTku bpass
CHMMETpPHS CTPYKTYPBL: o0IIee
u paznuaust. [lceBpocummerpus.
I'mnepcummerpus.
CaepxcTpykTypa. 3MeHneHus
CUMMETpPUU CTPYKTYp NpHU
nedopmanusix, BEI3bIBAEMBIX
BHEIIHUMH BO3JICHCTBUAMH, a
TaKke B pe3ynbTare (pazoBbIX
TIEPEX0J0B WM XUMHUYECKUX
peakuuit. 2.4 Cummetpust
HEKPUCTAIITMIECKUX TBEPIBIX
TeJI - KBa3UKPUCTAIIIOB
HECcOpa3MEpHBIX CTPYKTYP.
CxozcTBa U pa3nuuus B
CTPOEHUH KPUCTAJIOB,
KBa3UKpPUCTAIIIOB U
HECOpa3MEpHBIX CTPYKTYP.
Bo03MOKHOCTB CyLIECTBOBAHMS
JIAJIbHETO MopsAKa MU
OTCYTCTBUH TPAHCIIALMOHHON
cummerpun. [lonsTus nepruoga
CMEIIECHHS HECOpa3MEPHBIX
cTpykTyp. CTpyKTYypa
aMOp(HBIX TBEPIBIX TEI.
[MonsTrs GMKHETO U JaTbHETO
nopsigka. OyHkuus
paaAnaNbHOTO pPacIpeeeHHs.
Cormocrapnenue e€ ¢ pyHKIMEH
ITarrepcona. Iloctpoenue
MHOIOTpaHHUKOB BopoHoro.
JnmakTrdeckas equHANa:3
Ju¢pakimoHHbIE METOBI
uccienoBaHus TBEPABIX Ted. 3.5
Ju¢pakimoHHBIE METOBI
HCCIIEIOBAHMS CTPYKTYPBI
KkpucTamuioB. OCHOBHBIE
BapHUaHTHI TUPPAKIIHNOHHBIX
MeTOoJI0B. Bunibl n3nydenns,
HCTIOTB3YEeMOTO IS
JU(PPaKIIMOHHOTO H3yUESHHUS
CTpyKTyphl. OOpaTHas permeTka,
uHJiekcsl Musuiepa. YcnoBus
Jlays. YpasHenue Bynbda-
Bpoarros. uagaktuueckas
enuanna:4 Toueunsle neeKThI
B kpHucTamnax. 4.6 Toueunsle
JedexTsl B KpucTamuiax,
OCHOBHEBIE BUBI. becropsmok
no ®penkento u llorTku.
PaBHOBeCHas! KOHIICHTpAIHA
TETUIOBBIX TOYEUHBIX JE(PEKTOB.
Toueunsie 1eQeKTHI,




00YCIIOBJICHHBIE ITPUCYTCTBUEM
MIPUMECHBIX aTOMOB.
KBasuxumuyeckue
paBHOBecHs. ToueuHbie
nedeKThl, 00yCIOBICHHbBIE
HECTEXHOMETPUEH KPUCTAIIIOB.
Bnusinue BHenrHei atMocdepsl
Ha KOHIEHTPALUIO TOYEUHBIX
nedextoB. OCHOBHBIE BUBI
HECTEXHOMETPHH B OKCHIAaX
MeTayuioB. JlunakTuueckas
eMHUIA:5 DIIeKTPOHHOE
CTPOCHHE METAIIIOB 1
JIMJIEKTPUKOB, COOCTBEHHBIX U
MIPUMECHBIX TOTYTIPOBOJHUKOB.
5.7 DneKTpOHHOE CTPOCHUE
METAIJIOB U AUIICKTPHUKOB,
COOCTBEHHBIX U IIPUMECHBIX
MOJYNIPOBOIHUKOB. CBA3b
ANEKTPOHHBIX CBOMCTB OKHCIIOB
C UX HECTEeXHOMETpHUel
JunaxkTrueckas equHuIa:6
Juddysus B TBepAbIX Tenax. 6.8
OCHOBHBIE MEXaHU3MBbI
muddysun. Juddysus B moxie
MEXaHWYECKUX HaNPsKEHUH,
a¢¢ext ['opckoro. udpdysus u
XMMHUYECKHE PEaKIUH C
y4acTHEM TBEPIBIX TEIL.
Junaxktuueckas equHuLa: 7
MoHnHasg npoBoAMMOCTS B
Kkpuctamiax. 7.9 Bousuue
IIPUMECHBIX aTOMOB Ha HOHHYIO
IIPOBOAUMOCTL. M30TEepMa
Koxa-Baruepa. Monnas
MIPOBOANMOCTb CYIIEPHOHHHUKOB.
JnmakTrdeckas equHHANA: 8
[Mpotsxenusle neeKToI,
OCHOBHBIE BUJIBI. 8.10
Juciokanuy, KOHTYpP ¥ BEKTOP
Broprepca. Kpaesbie u
BUHTOBBIE IUCIIOKAIIHH,
OCHOBHBIE BHUIBI IBHKCHHUSI.
HunaxkTrueckas equHua:9
PeakimonHast crioco6HOCTh
TBepasIX BemiecTs. 9.11 Ponb
U/ICTLHOM CTPYKTYPBI,
nedexToB, mudpdys3um,
MEXaHWYECKUX HaNpsKEHHUH.
OO0patHas cBsI3b. YTpaBJICHUE
PEaKIMOHHOM CIIOCOOHOCTBIO
TBEPABIX BEIIECTB.
Hunaxktrueckas eguanma: 10
IIpocTpaHCTBEHHOE pa3BUTHE
peaxiuii B TBEpABIX Telax.
10.12 TIpocTpancTBeHHOE
pa3BUTHE PEeaKINil B TBEPIIBIX
tenax. @aKkTopsl, BIUSIONIME HA
HEro ¥ CIOCOObI yIpaBJIeHUSL.
Tonoxumuueckue u
TOINOTaKCHAIbHBIE PEAKIIUH.
MeToa npeamecTBeHHUKA.
Bnusinue npenpicTopun
TBEpOro 00pasma Ha ero
PEaKIMOHHYIO CIIOCOOHOCTb.
Junaxtrueckas equauna:l 1
Pa3mepHnbie 3¢ (exTs B XUMHH
TBepaoro Tena. 11.13




Hanokpucramnsl,
KJ1accu(uKamms, 0COOCHHOCTH
CTPOCHUS, YCIOBUS
(hopmupoBaHHSL.
CBepXCTPYKTYPHI,
MOJYJINPOBAHHBIE CTPYKTYPBHI.
ITapakpucraisl. MeTonabl
HCCIIeJOBAaHUS HAHOMATEPHAJIOB.
Metons! cuHTE3a
HaHOKPHUCTAIIMUECKUX
MOPOILIKOB. JlugakTHuecKas
eauHuIa: 12
TepMmoaHanuTHYECKNE METOABI B
XFMHH TBepaoro Tena. 12.14
TepmorpaBumeTpus,
TEPMOMEXAHUUECKUM aHaIN3,
muddepeHnranbpHas
CKaHUPYIOUIAs KaJOPHUMETPHS
JUISL pelIeHus 3a1a4 XUMHU
TBEPJOrO Tena. DIEKTPOXUMHUS
TBepjoro Tena. JuaakTuueckas
eqununa: 13 MexaHoXuMUs,
0COOEHHOCTH
MEXaHOXUMHYIECKUX
npespaweHuil. 13.15 Tpu
OCHOBHBIX HaIlPaBIICHHS
MEXaHOXUMHUH. THITBI
MEXaHWIECKOTO BO3ICHCTBHS,
THUIIBI MENBHALL. MeXaHU3MBI
MEXaHOXUMHUYECKUX PEAKIUN.
Bnusxue naBneHus Ha
CTPYKTYPBI TBEPJBIX TEI.
Meranno-opraHu4eckue
KapKacHbIE CTPYKTYPBI -
IIPUHLIMIIBL U3aiHAa,
npumenenus. [Ipumenenne
XMMHH TBEPIOTO TENa B
(bapmarn u
MaTepHAIOBEICHHUH.

[K.8/HA

y5. BIaeTh
HaBBIKAMH PEIICHUS
MIPAaKTHYECKUX 33129
XMMHH TBEPJIOTO Tea
13 Pa3/ieNnoB:
OIMCaHue
CUMMETPHHU
KPHUCTAJUTHUECKUX
CTPYKTYp,
peHTreHorpadus,
nedeKxTs! B TBEPABIX
Tenax

JnmakTHdeckas e quHHIA:2
Crpoenue TBEPABIX T 2.1
[onATHe cUMMETPHH.
JunaxkTrueckas equHMIA:3
JudpakimoHHbIE METO b
UCCIIeIOBaHMsI TBEPABIX Te. 3.2
Judpaxiyst peHTTeHOBCKOTO
U3JIy4eHUs KpucTauiamu. 3.5
JudpakimoHHbIE METO b
HCCIICIOBAHUS CTPYKTYPBI
kpuctamioB. OCHOBHBIC
BapHaHTHI TA(PAKITHOHHBIX
MeTOJI0B. Bubl n3nydenus,
HCTIONB3yEeMOTO ISt
JU(PPaKIIMOHHOTO H3yUESHHUS
CTpyKTyphl. OOpaTHas permerka,
nHjekcsl Munnepa. ¥YcnoBus
Jlays. YpaBuenue Bynbda-
Bparros. lunakruueckas
ennuuna:6 Juddysus B
TBepAbIX Tenax. 6.3 Juddysus
U XUMHYECKUE PEAKIIUH.
Hunaxktuueckas equHuna:7
Honnast npoBoIuMOCTb B
kpucramnax. 7.4 Honnas
IIPOBOJIUMOCTb.

PI3




[K.8/HU y6. UCIIOIB30BATh Junaktuueckas equHALA:3 PI3
3HAHMS, YMEHUS U JupakinoHHbIE METOBI
HaBBIKH B 00JIaCTH HCCIIEeIOBAaHUS TBEPIBIX Tell. 3.2
XMMUH TBeporo Tena | ndpakinus peHTTeHOBCKOTO
UL IOy IEHUS N3ITy4eHHS] KPUCTAIIAMH.
HOBBIX MaTepuayoB, |/lnpakTudyeckas equHUIA:6
uHTepnperauuu ux | Anddysus B TBepAbIX Tenax. 6.3

CBOMCTB U JJ1s HNuddysus u XumudecKue
IJITAHUPOBAHUSA peaxkuuu. Junaktuueckas
JKCIEpUMEHTaNbHOW |eauHuua:’/ Monnas

paboThI MIPOBOAMMOCTD B KpUCTAJJIaX.

7.4 NonHas NpoBOAUMOCTE.

2. Meroauka oneHkH 3TanoB GopMUPOBaHUS KOMIIETEHUMH B paMKaxX JUCUMUIIJIMHBI.

IIpomexyTouHas arrecrauus MO AMCHMILIMHE IIPOBOIUTCS B 2 ceMmecTpe - B (opme 3ayera,
KOTOPBII HalpaBJIeH Ha OLEHKY copmupoBanHocTH KomnereHmii [TK.8/HU.

3aueT MPOBOAMTCS B YCTHOM (opme, 1Mo OmiIeTaM, COCTaBICHHBIM W3 BOMPOCOB, NMPUBEACHHBIX B
nacropre 3ayeTa, M MO3BOJIOIIMX OLIGHUTh IOKa3aTeau C(HOPMHUPOBAHHOCTU COOTBETCTBYIOIIUX
KOMIIETEHIIN

Kpome TOro, copMHpoBaHHOCTh KOMIIETEHLIMH MPOBEPSETCA INpPHU IMPOBEAECHUU MEPOIPUITUI
TEKYIIEro KOHTPOJIs, YKa3aHHbIX B Tabuuie pa3zaena 1.

B 2 cemectpe 00s3aTeNbHBIM JTAllOM TEKYHIEH aTTECTAllMU SBISAETCS pacueTHO-Tpaduueckoe
3ananue (padora) (PI'3(P)). TpeboBanus k Bwimonnenuto PI3(P), cocraB u mnpaBuia OIEHKHU
chopmynupoBanbl B maciopte PI'3(P).

OOme mpaBuiIa BBICTABJICHUS OICHKH IO JWCIUIUIMHE OINPENeNSIOTCs OalTbHO-PEHTHHTOBOU
CUCTEMOM, IPUBECHHON B pabouell mporpaMmme yueOHON AUCLUILIINHBI.

Ha ocHOBaHMM NpHUBEJNEHHBIX Jajee KPUTEPHEB MOXHO CJenarh OOIMH BBIBOX O
cpopmuposanHoctu komrnereHuuu [1K.8/HU, 3a koTopsie oTBe4aeT TUCIUITIIMHA, HA Pa3HBIX YPOBHSIX.

O01mas XapakTepuCTHKA YPOBHEl 0CBOeHHsI KOMIEeTEeHIHIi.

Hwuxe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE  OTBEYAaeT OOJBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUUYECKOE COJIEPKaHUE Kypca HE OCBOCHO.

IToporoBblii. YpoBeHb BBINOJIHEHHS pPabOT OTBeyaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHMIA,
TEOPETHUYECKOE COJIEpKaHUE Kypca OCBOCHO YaCTHYHO, HO TPOOEIbI HE HOCAT CYIIECTBEHHOTO XapakKTepa,
HEOOXOMMBIE TIPAKTHYECKHE HABBIKK PaOOTHI C OCBOCHHBIM MAaTEpHajIOM B OCHOBHOM C(OPMHpPOBAHBI,
OOJIBIIMHCTBO NMPETYCMOTPEHHBIX POrpaMMOil 00yueHHs yueOHBIX 3aaHUH BBITIOJIHEHO, HEKOTOPBIE BHIbI
3aJ]aHu BBINOJIHEHBI C OIINOKaMHU.

Ba3oBblii. YpoBeHb BBHITIOJTHEHHS pa0OT OTBEYAECT BCEM OCHOBHBIM TPEOOBAHHSM, TEOPETUIECKOE
COZIep’)KaHWe Kypca OCBOEHO IOJTHOCTBIO, 0e3 MpoOenoB, HEKOTOPHIE MPAKTHUECKHE HABBIKH PaOOTHI C
OCBOCHHBIM MaTepHajoM c(hOpPMHUPOBAHBI HEIOCTATOYHO, BCE NMPETyCMOTPEHHbIE MPOrpaMMoil oOyueHus
yueOHbIE 33/1aHUs BBIIOJIHEHBI, KQUECTBO BBIMOJIHEHUS HM OJHOIO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YHCIIOM 0alIOB, HEKOTOPHIE U3 BHITIOIHEHHBIX 3aJaHUH, BO3MOKHO, COIEPIKaT OIIHOKH.

IIpoaBuHYTHIN. YpOBEHb BBHINOJHEHUS PabOT OTBEYaeT BCEM TpPeOOBAaHUSIM, TEOPETUYECKOE

COJIepKaHUe Kypca OCBOCHO TOJTHOCTHIO, O0e3 MpoOesnoB, HEOOXOIUMbIE MPAKTUYECKHE HABBIKA PabOTHI C



OCBOCHHBIM MaTrepuajgoM c(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE NpPOrpamMMoil 00ydeHus ydeOHbIe

3aJaHus BbIITIOJHCHBI, KAYCCTBO UX BBIITIOJIHCHUSA OLICHCHO YU CJIIOM 6EUIJIOB, OJIM3KHM K MaKCHUMAJIbLHOMY.



