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1. Mecrto aucuuniaunbl B cTpykrype OIIOII

Hucnunnuna b1.B.1.J1B.06.02. O6pa3oBanne KpUCTAUIOB OTHOCUTCS K 4acTH, (OPMHUPYEMOi
y4acCTHUKaMH 00pa3oBaTeIbHBIX OTHOLIEHUI 00pa30BaTeIbHON IPOrPaMMBI.

2. Ilnanupyemble pe3y/jbTaTbl O0y4YeHHsl 1O JUCHMILINHE, COOTHECEHHbIE ¢ IUIAHUPYEMbIMH
pe3yabTaTaMu OCBOeHHMsI 00pa30BaTeJbHOW NporpaMMbl (KOMIETEHUMSIMH W HWHIAMKATOPaAMHU
JOCTHKEHHMST KOMITeTeHIU )

®opmupyembie IInanupyemMble pe3yJbTaThl 00y4eHus Mo qucuuniuHe | HanmMeHoBaHMe OlIeHOYHOIO Cpe/IcTBA
KOMIIETEHIMH (MoayJil0), B  COOTBETCTBMM €  HHIMKATOPOM
(xom, coiepxaHHE | NOCTH:KEHHS KOMIETeHIUHU
KOMIIETECHIMH) HNupnxarop nocruxkenusi | PesyabraThl 00ydyeHus s Texkymero | Jlus
KOMIIETCeHIMH 110 JMCUMILIMHE KOHTPOJIsA NPOMEKYTOYH O
(xom, cozepKkaHue ycneBaeMocCTH aTTecTaluu
HHIUKATOpPA)
IIK-3: Cnocoben U] IIK-3: Jlemoncmpayus U] TTK-3: Jloxknao-npezenmayus
nposooums HayuHvie | cnocobrocmu nposoounts 3uanue meopemuueckux Drzamer:

UCCe008aHUSL C

Hay4Hbvle UCCIe008aAHUS C

Mooenetl pocma KpUcmaniios,

Koumponvhuie

nomoubio .
5 NOMOWbIO COBPEMEHNOU OCHOBHBIX MEMOO08 )
cospemenHoll . 680NpoCyl
. npubopHoll 6a3zbl, CIOACHO2O  |BbIPAUUBAHUL KDUCATLIOB
npubopHoii basvl,
K
CRONCHOZ0 Guzuueckozo obopydosanusi u  |HAOAIOOEHUS NPOYECCO8 )
3auém:
usuneckozo UHpOpMaAYUOHHBIX Kpucmannusayuu. Ymenue
o . Omuem no
obopydosanus u MEXHONO02ULL C YYemom NOIY4aAmsb IKCNEPUMEHIMATbHBLE
1abopamopHvim
UHpOpMAYUOHHBIX omeyecmeenHo2o u OanHble 0 KuHemuke pocma pamop
MexHono2ull ¢ pabomam

yuemom
omeyecmeenHo2o u
3apybedcnoz2o onbima

3apybedcnozo onvima

KpUCmaiios, npogooums
onucanue gopm pocma
KpUCMAanios, 8bipaujusams
KPUCMALTbL U3 PACMEOPO8.
Braoenue mepmunonocuelil,
npuMeHsieMoll npu u3y4eHun
[pocma Kpucmannos, Hagblkamu
BLIPAUUBANUSL KDUCTNANLTIO8 U3
[ pacmeopos, ochognbLMU
npuemamu n0020MosKu
pacmeopos u
KPUCMANTU3AYUOHHOTL
annapamypbl K 8blpaujueanuio

6000PACMBOPUMbIX KPUCATILOE.

3. CTpyKTypa U coepxkaHue TUCUUILTHHBI

3.1 TpynoeMKoOCTh AMCHUNIMHBI

OvHAsA
O0mas Tpy10eMKOCTb, 3.€. 8
Yacos 1o yueGHOMY ILUIAHY 288

B TOM YHCJIC

ayIMTOPHBIE 3aHATHS (KOHTAKTHASI padoTa):

- 3aHATHSA JIEKIIUOHHOT 0 THIIA 42




- 3aHSTHS CEMMHAPCKOro THNA (MPaKTHYecKHe 3aHATHS / J1adopaTopHbIe PadoThl) 132
- KCP 3
caMoCTOsITe/IbHAs padoTa 75
IIpoMe:kyTOUHasI aTTecTALUS 36

JK3aMeH, 3a4éT

3.2. ComepxaHne OQUCIHUIUINHEI

(cmpykmypuposannoe no memam (paszoenam) ¢ YKA3aHUeM OmMEe0eHHO20 HA HUX KOoauvyecmed

aKademudecKux 4aco8 u 8Uovl YueOHvIX 3aHAMuLL)

HanmenoBanue paszacyoB U TEM IHCHUIIIIMHBL Bceero B TOM 4HCJIC
(acen) KonraktHas pabora (pabota BO
B3aUMOJICHCTBHU C MPENoiaBaTeneM),
Yachkl U3 HUX
3aHsTHS CamocTosTenpHas
CEeMUHAPCKOro pabora
3aHsATus THA oby4arorerocs,
JIEKIIMOHHOTO | (mpakTuueckue | Bcero acel
TUIA 3aHsATHsA/Mabopa
TOPHBIE
paboTBI), 4ackl

o [ o o o

) ) ) ) )

0 0 0 0 0
BBonnas neknus 6 2 2 4
PaBHOBecue u (a3oBbie NpeBpaIICHUS 20 8 8 16 4
3apoXkIeHHEe KPUCTAJIJIOB 16 6 4 10 6
PaBHOBecHast hopMa KPUCTAILIOB 22 4 14 18 4
Poct u3 napa 16 4 8 12 4
Poct u3 pacmiaBa 22 6 8 14 8
Poct u3 pactBopa 32 8 16 24 8
PocT kpucTaiaoB B NpUCYTCTBUM IPUMECH 26 4 16 20 6
KauecTBo 1 yciioBus BbIpalluBaHUsl KPUCTAILIOB 8 4 4 4
MaccoBast KpuCTaUIU3aLUs 8 4 4 4
BrlpamnuBanue KpUCTaUIOB U3 paciljiaBa 16 12 12 4
BeipanBanue KpucTanaoB U3 pacTBopa 28 24 24 4
BrIpamuBaHue KpUCTaUIOB U3 Ta30BO# (a3bl 8 4 4 4
TseprodazHbie MpeBpalieHus 6 2 2 4
O0pa3oBaHue KUIKHX KPUCTAIIIOB 7 4 4 3
Buoxpucranmmzanus 8 4 4 4
ArtTtecrarnus 36
KCP 3 3
Uroro 288 42 132 177 75

Conep:xkanue pa3aejioB U TeM TUCHUNIMHbI

1. Beenenue.

Kaxue KpHCTAJLJIBI,B OCHOBHOM, BBIpAIIMBAIOT B IPOMBINIJICHHOCTH, IJId KaKHUX uenef/i nurae. OcCHOBHbBIE

TepMuHbl. OCHOBHBIC TEMATHYECKHE KOH(EPEHITUHU U IMyOJINKAIIHH.

2. PaBHOBecue 1 (pa3oBbIe IPEBpAILICHHS.




@da3bl 1 KOMIIOHEHTHI. Y CIIOBUS MPOTEKaHUs KpucTam3anuy. Kprucrammm3zaius B 0JHOKOMIIOH EHTHOM
cucteme. Kpuctammmsanys B TByXKOMITOHEHTHOM cucteMe. JIBoWHbBIC AHarpaMMBl. Y CJI0KHEHHBIC TUATPAMMBI
cocrostaus. [IpaBuiio orpe3koB. M300pakeHue AuarpaMM TPEXKOMIIOHEHTHBIX CUCTEM. BO3HHMKHOBEHHE HOBOM
¢a3bl. Teopust roMOreHHOro 3apokacHus. Y paBHeHue ['n60ca-Tomcona. Pabora 00pa3oBaHus 3apobliiia.
OKcIepruMeHTaNbHbIE KPUTEPUU TOMOT'€HHOT' 0 3apOXKIeHUs KpUcTauioB. I ereporenHoe 3apoxaeHue
KkpucrauioB. CKOpOCTh pocTa rpaHeii u (hopMa KpUCTALIOB. J{e3aKkTHBalUs H aKTUBHPOBAHNE MEXaHHUYECKUX
npumMeceit. Ponb ourctku cxonnoi asel. OOpa3oBaHHe KPUCTAIUIOB HA M30MOP(HBIX U SIUTAKCHAIBHBIX
MOJUTOXKKAX U MTPUMECSX.

3. PocT u paBHOBecHast popMa KpUCTAILIIOB

Teopust Koccena-Ctpanckoro. Mozenu pocta roMeoIoIIpHOr0 M HOHHOTO KPHCTAUIOB. MexaHu3M pocTa
WJeaNbHOr0 KprcTaiia. J[BymMepHoe 3apoasiiieodpa3zoBanue. PaBHoBecHas popma KprcTaiuioB. [IpuHimmn
I'u66ca-Kropu. BiusiHre TeMIiepaTypbl Ha Ha paBHOBECHYIO CTPYKTYPY TpaHeH.

4. Poct kpucTa/IoB U3 mapa

AncopOunoHHBIN citol 1 moBepxHOocTHAs Auddy3ust. CKopocTh MpoABIKeHus cTyneneii. HopmansHas
CKOPOCTh POCTa TpaHH. 3aKOHBI POCcTa (HOPMATLHBIN, SKCIIOHCHITUATBHBIH, TapaboINIecKHii).
JIMCIIOKaIMOHHBIH pocT rpaHel KprcTayuioB. CKOPOCTh CIIUPAIBHOTO POCTa TpaHd. Penbed) MOBEpXHOCTH B
cllydae pocTa Ha AUCIOKaluAX. DnuTakcrsa. KBaHTOBO-pa3MepHbIE CTPYKTYPHI.

5. Poct u3 pacnnasa

3atBepaeBanne yuCcTOro paciuiaBa. Kunernuecknit koadduipienT. 30HHAs TUIaBKa (TEOpHs).
Konnentpamnmontoe nepeoxyiakeHue paciiana.

6. Poct u3 pactBopa (Teopusi).

Terio- 1 MacconepeHoc Npu pocTe KPUCTAILIOB U3 pactBopa. Poct mepoxoBoroii rpanu. Ilocnoiinbiit poct. T1]]
u 1B Mozenu pocta U3 pacTBopa.

7. CkopocTh pocTa U (opMa KPHCTAIUIOB B TPUCYTCTBHE MPHUMECEH.

BrnwusiHue npuMecH Ha CBOICTBa KpHUCTaLI000pa3yromiel cpenbl. AJCOpOIIMOHHOE BIMSIHUAE TprUMecel. Bnusiaue
pacTtBopuTens Ha GOpMY U Ka4eCTBO KPUCTAILIIOB.

8. KauecTBo 1 ycinoBHs BRIpAIIUBAaHUS KPHCTAIIOB.

Brrouenne mpumeceit B kpuctami. CeKTOpHAIBHOE CTPOCHUE KPUCTAIIOB. AHOMAaTbHAS ONTHIECKAs
JIBYOCHOCTb.

9. MaccoBast KprCTaUTA3AIIH

OcobeHHOCTH MaccOBOM KpUCTAJUTM3aIK. MaccoBasi KpUCTAJUTU3AIHsI U3 PaCTBOPA M B TBEPIOM Telle.

10. BeipamuBanue KpUCTaUIOB U3 paciuiaBa

Mero/b! BhIpalliBaHHUs KPHCTAIUIOB U3 paciuiaBa. Kiaccudukamus Mmeronos. Kpucrannu3zamnus B 3aMKHYTHIX,
MOJTYOTKPBITHIX (hopMax U 0e3 yuacThsi OrpaHHYMBAIOIINX KPHCTAILT CTEHOK.

TpeboBanus k 000pyIOBAHHIO JUIsl BBIpAlIMBaHUs KprcTaioB. Meron bpumkmena-Crokbaprepa, ero
0COOCHHOCTH.

Meroas! Kuponynoca u Hoxpanbckoro. AnmapaTypa uis BepanBanus. O0mas xapakTepiucTuka
BBIpAIBAHUS NIPH BBHITATHBAHWHU U3 PacIUIaBa.

Onucanue TEMI0BOro MO MPH BRIPAIIMBAHUHN KPUCTAIIIOB METOAOM HoXpajabCKOro.

BripammBanre KpUCTaIIOB METAJUIOB M MOJIYIIPOBOAHUKOB. PasHoBHIHOCTH MeTona YoxpaabCKoro.

3onHas iaBka. Vcnonp3oBaHue ee UId OUMCTKH BellecTBa. HampasienHas Kpuctamiuzanus. ['a3onmaMeHHbIH
Metona (Meron Bepretimns).

11. BelpammBanue KpUCTaIUIOB U3 pacTBOpoB. Kiaccudukanus Meronos. BeipamyBanue u3
HU3KOTEMIIepaTypHBIX pacTBOPOB. MeTo ucnapeHusi, MeTol OXJIaXXAEHHUS, METO/l TEMIIEpaTypHOro Iepenana.
CKOpOCTHBIE METO/IbI BRIpAIIMBaHUE KPUCTAIIJIOB U3 BOAHBIX pacTBOpoB. BripamuBanue kpuctaiminos KDP u
ADP.

BeipammBanue KpUCTaUIOB B THAPOTEPMATBHBIX YCIOBHIX. OCOOCHHOCTH METO/Ia U anmapaTyphbl.
BripanBanue KpuCTauIoB KBapIia.

[IpumeHeHne XUMHYECKUX peakinii AJ1s BeIpalluBaHus KpuctamioB. Kpucrammmsanus B rene.
ONEKTPOXUMUYECKHUE PEAKIIHH.



BripammBanue KprUCTalUIOB M3 PacTBOPOB B paciuiaBax cojeid. TpeboBaHuUs K paCTBOPUTEISIM U MaTepHaliaM
anmapaTypsl. JKuakocTHas snuTakcus. BeipanyBanue KprCTauioB aiMasa.

12. BelpammBaHue KpUCTaIUIOB U3 Ta30Boi (a3bl. Kitaccudukanus MeronoB. DNUTAKCHS.

Meroapl GU3NYECKON KOHICHCAIUH.

Meroa KaTOAHOTO paclblUICHHs, Pa3HOBUIHOCTH METO/IA.

Meroap! xuMu4ecKkoro TpancnopTa. Kpucramimmsanus B 3aMKHYTO# ¥ MPOTOYHON CHCTEMAaX.
BripanBanue rereposnUTaKCHANBbHBIX CTPYKTYP.

KombunupoBanubiit MeTos BeipammBanus kpucrauioB (IDKK-mexanusm).

13. TBepnoda3sHbie peBpalIcHusI.

HedhopManiMoHHBIH OTXKHT. PekprcTamim3anus mpy CrieKaHuHm.

Pexpucrammmzanus npu noauMopdHBIX MPEBpaIeHusX. PaccTekoBpIBaHHE.

14. O06pa3oBaHUe KUIKUX KPUCTAILIIOB

UYro Takoe kuaKue Kpuctauibl. Kiaccubukanys sKuIKiuX KPUCTAIUIOB. Y CIIOBUSI 00pa30BaHUS KUJKHX
KpucTayioB. [IpuMeHeHre KUIKUX KPUCTAIIIOB.

15. buokpucramm3anus.

[lenTumHas CBA3b, aMUHOKUCIIOTHI, Oenku. Knaccudukaims Oenkos. VcTopust uccieqoBannii OSIKOB M UX
KpHCTaIOB. MeTozbl KpucTasuzauu 0enkoB. Kpucrammmzanus 0elIKoB B KocMoce.

[IpakTnueckue 3aHATUS /1abopaTopHble pabOTHl OPraHU3YIOTCS, B TOM 4ucie, B (GopMe MpakTUYECKOH
MOATOTOBKH, KOTOpas MpelycMaTpUBaeT y4acTHE OOY4YaroOIMXCsl B BBINOJIHEHUU OTIEIbHBIX 3JE€MEHTOB
paboT, CBI3aHHBIX ¢ Oyaymie mpoPecCHOHATIBHON e TENHHOCTBIO.

Ha npoBenenue npaktuyeckux 3aHATUNA / 1a0OpaTOpHBIX paboT B (popme MpakTUUECKOW MOATOTOBKU
OTBOAUTCS: ouHas Gopma oOydenus - 90 u.

4. Y4eOHO-MeTOAUYECKOE O0ecniedeHHe CAMOCTOSITeJIbHOI padoThl 00y4aromuxcst

CamocrosrenbHas paboTa oOydarolmuxcsl BKIIOYaeT B ceOs MOATOTOBKY K KOHTPOJBHBIM BOIpPOCAM U
3aJJaHUsAM JUIsl TEKYIIETO0 KOHTPOJII M TMPOMEXKYTOYHOH aTTEeCTallMd 10 UTOTaM OCBOCHHS JHCIUTUIAHBI
IIPUBEJICHHBIM B II. 5.

Meroandeckue onrcaHus K JIabopaTOpHBIM padboTaM, yaeOHbIE TOCOOUS IO POCTY KPUCTAIIIOB.

5. @oHa OIEHOYHBIX CPEeACTB I TeKYIIero KOHTPOJIsI YCHeBAeMOCTH M MPOMEXKYTOYHOM
aTTecTalluH MO JUCUMUILIHHE (MOXYJIIO0)

5.1 TunoBble 3aJaHus, H906X0)1PIMLIC AJIsd OMEHKH PE3yJabTaToB Oﬁy‘leﬂl/lﬂ IpU IPOBEACHUN
TEKYILIEro KOHTPOJIA yCIIEBAEMOCTH € YKAa3aHUEM KPUTEPHUEB UX OLICHUBAHUA

5.1.1 Tunosble 3aganusi (oueHOYHOe cpeacTtBo - Jlokiaaa-npe3eHTauusi) sl OUEHKH
cpopmupoBanHocTu komnereHunu IK-3:

buokpucraniuzaius.

Mero/b! BhIpalliBaHHUs KPUCTAIUIOB U3 paciuiaBa. Kiaccugukamus Mmeronos. Kpucrannu3zamnus B 3aMKHYTHIX,
MOJTYOTKPBITHIX (hopMax U 0e3 yuacThsi OrpaHHYMBAIOIINX KPHCTAIUT CTEHOK.

TpeboBanus k 000pyIOBAHHIO JUIsl BBIpalIMBaHUs KpucTaioB. Meron bpumkmena-Crokbaprepa, ero
0COOCHHOCTH.

BripammBanue KpUCTaUIOB B THAPOTEPMATBHBIX YCIOBHIX. OCOOCHHOCTH METO/Ia U anmapaTyphbl.
BeIpamyBanue KpuCTaJIIIOB KBapLa.

MeToa KaTOgHOTIO pacnbUICHHA, pa3HOBUAHOCTU METOAA.



Meroap! xuMu4eckoro TpancnopTa. Kpucrammmsanus B 3aMKHYTOI ¥ POTOYHON CHCTEMAaX.

BripairBaHue rereposnuTakCHAIbHBIX CTPYKTYP.

Kputepuu ouenuBanusi (oueHoYHOe CpPeaAcTBO - lokiIaa-npe3eHTanus)

Onenka Kpurepuu ouennBanus

[IpencraBnen pokiam B paMKax 3aIaHHOM TEMBI TI0 CYTH M C YKa3aHHUEM JOTIOJHUTEIBHOM

YTEH
3a9TCHO uHpopmanuu (Hanpumep, crenudukanus 000pya0BaHUsl, IPUMEPHI U T.11.)

HE JlokJ1a He MpeICTaBJIEH UM PEACTABICHHBIX CBEACHUI HEIOCTATOYHO JUIsl OTTMCAHUS
3aU4TEHO 3aJaHHOU CUCTEMBIL.

5.2. Onucanue WIKAJ OLlEHMBAHUSA Pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE IIPU MPOMeKYTOUYHOI
aTTrecTanuu

IlIkana oneHUBaAHUA C(l)OpMHpOBaHHOCTPI KOMIIeTeHIIuii

Yposen
b
chopmu HEYAOBJIETBOP | Y/IOBJIETBO o4eHb
TIOXO X0po1uIo OTJIMYHO TPEBOCXOIHO
POBaHH HTEJILHO PUTEJIHbHO X0po1uIo
OCTH
KOMIeT
eHIUI
(MHAMK
aTopa
AOCTHIK He 324TEeHO0 324YTEHO
eHust
KOMIeT
EeHIIHI)
YpoBeHb
OtcyrcTBHe VYposeHb poset
o . 3HAHUI B
3HAHMI MuHUMaNEH | 3HaHUI B oBBeMe VYpoBeHb
TEOPETHIECKOTO o o0beme, > 3HAHUI B
VYpoBeHb COOTBETCTBY VYpoBeHb
MaTrepuana. N JIOIYCTUMBI | COOTBETCTBY obbeme, N
3HAHMI HIKE . 0IIeM 3HAHUI B
HeBo3moxHOCTH i ypOBEeHB 01IeM COOTBETCTB
MHUHUMAJIBHBIX o porpamMmme obbeme,
3HaHMS | OLIEHWTH ITOJHOTY . 3HAHUIL. porpamme yromeM
N TpeOOBaHU. TIO/ATOTOBKH TIPEBBIIIAIONIE
3HAHMH Jonymeno TIO/ATOTOBKH porpamme
Wmenn mecto . Homymeno M IpOrpamMmy
BCJIE/ICTBHE MHOTO . Homymeno TIOATOTOBK
rpyObIe OmmOKu HECKOJIEKO TIOATOTOBKH.
oTKaza HeTpyObIX HECKOJIEKO u. Ommbok
HECYIIIECTBE
obydaromerocst ot omuboK HerpyObIX HHEIX HET.
oTBEeTa oIInooK
OIIMO0K
ITponemonc
IIponemonc TPUPOBAHbI
P IIponemonc PHp
[IponemoHc | TpuUpOBaHEI BCE
TPHPOBAHBI
TPUPOBAHBI | Bce OCHOBHEIE
BCE IIponemoHcTp
OCHOBHEIE OCHOBHEIE YMEHHSI.
OtcyrcrBUe OCHOBHEIE HpOBaHbI BCE
[pu pemenn YMEHHSI. YMEHHSI. Pemenst
MHUHUMAJIBHBIX YMEHHSI. OCHOBHEIE
N CTaH/IaPTHBIX Pemenst Pemens Bce BCE
YMEHUI. Pemensr Bce YMEHHSI.
3a7aq He THIIOBBIE OCHOBHEIE OCHOBHEIE
HeBo3mokHOCTB OCHOBHEIE Pemensr Bce
MIPOJEMOHCTPUP | 3a/1a4u C 3a1a4u ¢ 3aa4u ¢
OLICHUTH HaJIMYHe 3a71aqu. OCHOBHEIE
Ymenus . OBaHbI HETrpyObIMH | HErpyObIMHU OTZAEIBEHBIM
YMEHHI BeimonaeHst 3a71a4u.
OCHOBHBIE omuOKaMH. | OINIMOKAMHU. u
BCJIE/ICTBHE BCE 3aJJaHUs BeimonaeHst
ymenus. imenu | Beinonsens! | BeinonHens HECYLIECTB
oTKaza B HIOJTHOM BCE 3aJaHus, B
MecCTo TpyObIe BCE BCE 3aJJaHUs €HHBIMHU
00yJaromerocst ot o0bemMe, HO TIOJTHOM
OLINOKK 3aJaHus, HO | B HOJHOM Heo4yeTam
oTBeTa HEKOTOpbIe obobeme Oe3
HE B o0beMe, HO u,
c HEJI04ETOB
TIOJTHOM HEKOTOpbIe BBIIIOJTHEH
HeJlo4YeTaMu
o0beme c Bl BCE
Helo4eTamMu | 3a7aHus B
TIOJTHOM




o0beme

Nmeercs
OtrcyrcTBUe IIponemonc IIponemonc
MHHUMAaJIbH IIponemonc
0a30BBIX [pu pemennn . TPHUPOBAHBI TPHUPOBAHBI
Bl HaObOp TPHPOBAHBI [IponemoncTp
HaBBIKOB. CTaH/IaPTHBIX 6a3oBble HaBBIKA
HaBBIKOB 6a3oBble UpOBaH
HeBo3mokHOCTB 3a7aq He HaBBIKHU [IPU pu N
YISt HaBBIKU [IPU TBOPYECKUI
OLICHUTH HAJIMYHE | HPOAEMOHCTPHP pemeHun pemeHun
Hasbiku peneHust pemeHun TIOIXOJT K
HaBBIKOB oBaHbI 0a30BbIE CTaH/IaPTHEI HECTaHJapT
CTaH/aPTHEI CTaH/IaPTHEI PpELICHUIO
BCJIE/ICTBHE HaBbIKH. MMenn X 3a7a4 ¢ HBIX 33714
X 3a/1a4 ¢ X 3az1a4 6e3 HEeCTaHIapTHBI
oTKa3a MECTO IpyOble HEKOTOPBIM 6e3
HEKOTOPBIM OIINOOK 1 X 3a/1a4
00yJaromerocst OT | OMMOKK u OIINOOK 1
u HEJJ0YeTOB
oTBeTa HeJoueTaMu HEJJ0YeTOB
HeJlo4YeTaMu
IIxana OLlCHUBAHUSA IPU MPOMEKYTOYHOU aTTECTALUMN
Ounenka YpoBeHb NOATOTOBKH
NPEeBOCXOTHO Bce kommereHmmm (4acT KOMIIETEHIMI), Ha (OPMHUpPOBAHWE KOTOPHIX HAaIlpaBjeHa
JICIMIUTMHA, COPMUPOBAHBI HAa YpPOBHE HE HWXKE (IIPEBOCXOIHO», IPOAEMOHCTPUPOBAHBI
3HaHMS, YMEHHS, BJAJCHUS 10 COOTBETCTBYIOIIMM KOMIIETEHIMSIM Ha YPOBHE BBIIIE
IPEyCMOTPEHHOr'0 IPOrpaMMoi
OTJIMYHO Bce kommereHmmm (4acT KOMIIETEHIMI), Ha (OPMUpPOBAHWE KOTOPHIX HAalpaBjeHa
JICIIAIUTIHA, COPMHUPOBAHEI HA YPOBHE HE HIDKE KOTIIMIHOY.
Ja4TeHo 04eHb XOPOIIO0 Bce kommereHmmm (4acT KOMIIETEHIMI), Ha (OPMUpPOBAHME KOTOPBHIX HAalpaBjeHa
JICIIAIUTIHA, ¢()OPMHUPOBAHEI HA YPOBHE HE HIDKE «OUYEHb XOPOILO)
X0poLIio Bce kommereHmmm (4acT KOMIIETeHIMI), Ha (OPMUpPOBAHWE KOTOPHIX HAalpaBjeHa
JCIMIUTIHA, c(hOPMHUPOBAHBI HA YPOBHE HE HIKE «XOpOLIO».
yaoBJeTBOpuTeNb | Bce KoMmereHumu (4acTH KOMIETEHLMH), Ha (OpMUpPOBAHME KOTOPBIX HalpaBieHa
HO JICIMIUTNHA, C()OPMHUPOBAHBI HAa YPOBHE HE HIDKE «YIIOBJIETBOPUTEIBHOM, IIPH 3TOM XOTS OBI
OJIHA KOMIIETEHIHs c(hOPMHUPOBAHA HA YPOBHE «yIOBJIETBOPHTEIBHOY
HeynoByeTBopuTe | XOTs Obl O7Ha KOMIETEHIMSA CPOPMUPOBAHA HA YPOBHE «HEYIIOBJICTBOPUTEIILHO.
JIbHO
He 324TeHO
IJI0X0 Xotst ObI 0JJHA KOMITETEHIIMS ChOPMHUPOBAHA HA YPOBHE «IIIOXO0»

5.3 Tunosble KOHTPOJBbHBIC 3aJaHUsI HJIHU HHBIC MaTEpHaJbl, H006XOHI/IMI)IC AJIsd OHCHKH
pe3yJbTaToB Oﬁy‘IEHI/Iﬂ Ha HpOMe)KyTOqHOﬁ aTreCTaiu ¢ YKasaHMEM KPHUTEPUEB HMX
OICHUBAHMUA:



5.3.1 TumoBble 3axaHus (OLEeHOYHOe cpeAcTBO - KOHTpOJbHBIE BONPOCHI) AJISI OLEHKH
cpopmupoBanHocTu komnerenunu [1K-3

1. TepmoguHamMuiecKoe onucanue $a3oBoro nepexoaa neproro pojaa. [lorennuman ['m06ca, XMMUYECKUM
MOTEHIIHA.

2. ®a30BbIe AMATPAMMBI OJJHOKOMITOHEHTHOM CHCTEeMEI. [IpaBmiio oTpe3KoB.
3. Poct xpuctamioB u3 pactBopa. Poct mepoxoBartoii rpaHu.

4. I'ereporenHoe 3apokJeHne KPUCTAIIIOB.

5. IIpaBuiio a3 ['mO6ca

Kpurtepuu onennBanus (oneHo4Hoe cpeacTBo - KoHTpoJIbHbIE BONIPOCHI)

Onenka Kpurepuu ouennBanus

HCUEPIIBIBAIOIIEE BIAJACHUE TPOTPAMMHBIM MaTEPHAIOM, IOHUMaHHE
CYIITHOCTH PacCMaTPUBAEMBIX IMPOIIECCOB U SIBJICHUH, TBEPI0C 3HAHNE
OCHOBHBIX TOJIOKEHUHN JUCIUIUIMHBI, YMEHHE MPUMEHSITh KOHIICTITYaJIbHBIN
IIPEBOCXO/THO amnmapar MpH aHallu3€ aKTyaJbHbIX poosieM. Jlornyecku
MOCJIEIOBATENIbHBIE, COIEPKATEIbHbIE, KOHKPETHBIE OTBETHI HA BCE BOMPOCHI
HK3aMEHALIMOHHOTO OMJIeTa U Ha IOTIOJHUTEIbHBIE BOIIPOCHI, CBOOOHOE
BJIaJICHUE UCTOYHUKAMHU. [[pakThyeckast 4acTh Kypca YCIEIIHO BBIIOJHEHA.

TBepaoe 3HaHNE OCHOBHBIX MOJI0KEHUHN TUCHUIUIMHBI, YMEHUE IPUMEHATh
KOHLIENITyalIbHBIN anmnapar Ipy aHaliu3e akTyalbHBIX NpobiseM. Jlornuecku
OTJINYHO IIOCJIEI0BATEIBHBIE, COJIEPKATENIbHBIE, KOHKPETHBIE OTBETHI HA BCE BOIIPOCHI
sK3aMeHalnoHHoro Omiera. [IpakTuueckas 4acTb Kypca yCIEHO
BBITIOJTHEHA

OrneHka XopouIo — IOCTaTOYHO TMOJIHbIE 3HaHUS IPOrPaMMHOI0 MaTepHaia,
IIPaBUJIBHOE IOHMMAaHUE CYyTH BOIIPOCOB, 3HAHUE ONPEICICHUN, YMEHHE
(GbopMynupoBaTh TE3UCHI U apryMeHTbl. OTBETHI MOCIIE0BATEIbHBIE U B
O4YEHb XOPOLIO LIEJIOM IIPABWIBHBIE, XOTs TOIYCKAKOTCS HETOYHOCTH, IOBEPXHOCTHOE
3HAKOMCTBO C OTAEJIbHBIMU TEOPUSIMHU U (haKTaMu, T0CTATOYHO (hopManbHOE
OTHOILIEHNE K PEKOMEHIOBAaHHBIM JUISI IOArOTOBKH MaTEpHAIIaM.
[IpakTHueckas 4acTh Kypca yCIEIIHO BBINOJHEHA

OTBeTHI IOCIIEIOBATEILHBIC U B IIEJIOM MTPaBUIIBHBIC, XOTS JIOMYCKAIOTCS
HETOYHOCTH, IOBEPXHOCTHOE 3HAKOMCTBO C OTAECIbHBIMH TEOPUSIMU U
(hakTamu, 10CTaTOYHO (HOPMATHHOE OTHOIIEHUE K PEKOMEHIOBAHHBIM JIJISI
MOJArOTOBKHM MaTepuainaM. [[pakTuyueckas 4acTh Kypca yCIEIIHO BBIITOJIHEHA

XOPOIIIO

@parMeHTapHbIE 3HAHUSI, PACIUIBIBYUATHIE IIPEICTABICHUS O IPEIMETE.
OTBeT COAEPKUT KaK NMPaBUIIbHBIE YTBEPKICHUS, TaK U OIIMOKH, BO3MOXKHO,
YIOBJIETBOPUTENBbHO  TpyOble. McnbITyeMblil JI0X0 OpUEHTHPYETCS B yueOHOM Marepuaie, He
MOXET YCTPaHUTh HETOYHOCTH B CBOEM OTBETE JIaXkKe IOCIIE HABOIALIUX
BOIPOCOB. [IpakTHueckas 4acTh Kypca yCIEIIHO BBIIIOJIHEHA.

OTtcyrcTBUE OTBETa XOTA OBl HA OJIUH U3 OCHOBHBIX BOIPOCOB JIH0OO0 rpyObIe
HEYJIOBJIETBOPUTENbH OIIMOKU B OTBETaX, IOJHOE HEMOHUMAaHUE CMbICIa MPO0JIeM, He JOCTAaTOYHO
0 MOJIHOE BiIaJieHue TepMuHojorueil. [Ipaktuyeckas yacte Kypca He
BBIINIOJIHEHA WJIM BBITIOJIHEHA HE B TIOJTHOM 00BbEMeE.

OTtcyrcTBUE OTBETA XOTS ObI HA OJIMH U3 OCHOBHBIX BOIIPOCOB, TPyOBIE
TIJI0X0 OomuOKH B OTBETAX, IMOJTHOE HETIOHUMAHHUE CMBICTIa MPO0JIeM, He3HAHUE
TepMuHosoruu. [IpakTuyeckas yacTh Kypca HE BBINOJHEHA.




5.3.2 TunoBble 3a1aHus (OLEHOYHOE CpeacTBO - OTUeT 10 J1adopaTOPHBIM padoTam) A OLEHKH
cpopmupoBanHocTu komnerenunu [1K-3

—

. PeanipHast popmMa KpUCTAIIIOB U IIOCTPOCHHE UJIEATIbHON (POPMBI

2. BO3HUKHOBEHHUE U POCT KPUCTAJLIOB B KaIlI€ pacTBOPA U pacIliaBa

3. OpHeHTHpOBaHHAs KPUCTAJUIN3AIMS U3 PACTBOPOB

4. BrlpanyBaHue KpUCTaJIOB U3 pacTBOpa

5. Onpenesnenue TeMnepaTypbl HACBIIIEHUS PacTBOPA M0 KOHIIEHTPAI[MOHHBIM IIOTOKaM
6. BripamnBaHue KpUCTaIOB U3 refiei

7. 30HapHOE U CEKTOPHUAIBHOE CTPOECHUE KPUCTAILIOB

8. BroisgBienue POCTOBBIX Z[e(l)eKTOB B KpucCTajljiax M€Toa0M I/I361/IpaTeJ'H)HOFO TpaBJICHUA

Kputepuu ouenuBanusi (oueHoYHOe cpeaAcTBO - OTUeT Mo J1a060paTOPHBIM padoTam)

Onenka Kpurtepuu ouennBanus

[IpeacraBieH oTyeT Mo Kax 01 U3 1a0OPATOPHBIX padOT C YIETOM TpeOOBAaHUMN K
3a4TE€HO O(OPMIIEHHIO OTUETOB (C TEOPETUUECKON YaCThIO, PE3yIbTaTaMH SKCIIEPUMEHTA,
BBIBOJIAMHU U CITUCKOM JIUTEPATYPHI).

He npencrasnen(sr) oruer(bl) X0Ts ObI IO OJHOM U3 JIAOOPATOPHBIX PAOOT C YIETOM
TpeOoBaHUN K 0OPMIIEHHUIO OTYETOB (C TEOPETUYECKON YaCThIO, pe3yJbTaTaMu
AKCIEPUMEHTA, BEIBOJIAMU U CIIMCKOM JIUTEPATYPhI).

HE
3a4TCHO

6. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecnieueHHe TUCHUMILTUHBI (MOIYJIA)

OcHoBHas nuTepaTypa:

1. CoBpemennas kpuctamiorpadus : B 4 1. T. 3. O6pa3oBanue kpuctayiioB / aBT. T.: A. A. UepHos, E. U.
I'mBaprusos, X. C. barmacapos [u ap.] ; peakoi.: b. K. Baitamreitn (r1. pen.) [u ap.]. - M. : Hayka, 1980.
-408 c. : ui. - 3.20., 2 3Kk3.

2. IloptaoB Bangum HukomaeBnd. Bo3HUKHOBEHHE M POCT KPUCTAIIIOB : yueO. JIsl CTYICHTOB BY30B,
oOyuatontuxcs no cnenuranbHocTsiM 010400 - puzuka u 010600 - pu3nka KOHIEHCUPOBAHHOTO
COCTOsTHUS BeriecTBa 1 no Hamnpasienuto 510400 - duszuka. - M. : ®usmariut, 2006. - 328 c. - ISBN 5-
94052-129-0 : 128.00., 50 3k3.

3. Kpucrammorpadus : 1ab0paTOpHBINA MTPAKTUKYM : y4e0. mocoOue st CTYZACHTOB BY30B, 00yJarOIIUXCS
M0 CHENUaIBLHOCTAM (hr3MKa U (PU3uKa KOHJIEHCUP. COCTOSHHS BemiecTBa... / mof pen. E. B. UynpyHosga. -
M. : @usmarmut, 2005. - 412 c. - ISBN 5-94052-103-7 : 140.25., 49 5k3.

JomonHuTenpHas JIuTEpaTypa:

1. Jlomqu3z P. A. PocT MOHOKpUCTAIJIOB : miep. ¢ aHri. / o ped. A. A. Uepnosa u A. H. Jlo6Gauesa. - M. :
Mup, 1974. - 540 c. : un. - 2.84., 2 3k3.

2. IloptaoB Bagum HuxonaeBuy. Kuneruka u Moposorust AMCIOKaliMOHHOTO poCTa IpaHel KpUCTauIoB
u3 pacTtBopa : yueOHoe nocodue / HHI'Y. - H. Hosropona : U3n-Bo Huwxerop. rocys-ta, 2010. - 131 c. -
ISBN 978-5-91326-131-1 : 110.08., 30 5k3.



3. IloptHoB B. H. Bnusinue npumMeceii Ha CKOPOCTh pOoCTa TpaHel KPUCTAJUIOB U3 PacTBOpPA : JHC. ... KaH]I.
¢u3.-mart. Hayk / I'opbKoBCcKuil rocynapcTBeHHbIl yHuBepcuteT uM. H. W. Jlobauesckoro, dus. dax. -
lNopbkwuii, 1966. - 241 c. - bubnuorp.: ¢. 234 - 241., 1 7k3.

[Iporpammuoe ob6ecnieuenue u MIHTepHET-pecypehl (B COOTBETCTBUU € COJEPKAHUEM AUCLUILINHBI):

AxioVision SE64. Rel. 4.8
https://elibrary.ru/defaultx.asp?
https://www.researchgate.net/

7. MaTepuajibHO-TeXHUYECKOe ofecriedeHne JUCHUNINHBI (MOILYJIs)

VY4eOHble ayAUTOPUHM MAJIs MPOBEACHUS Y4YE€OHBIX 3aHATUM, NPEAYCMOTPEHHBIX 00pa30BaTEIbHOI
IPOrpaMMOM, OCHAILEHbl MYJIbTUMEIUNHBIM O0O0OpyIOBaHUEM (IIPOEKTOp, SKpaH), TEXHUUYECKHUMH
cpeacTBaMu  OO0y4deHMsl, KOMIIbIOTepaMH, CHEUUaIM3UpPOBAaHHBIM OOOpynOoBaHUEM: XHUMHUYECKHUE
PEaKTHBBI, XMMHUYECKas IIOCYla, TEPMOMETPBI, JEKTPOIUIMTKA, KPUCTAJUIM3aTOPbl C BKJIAJbIIIAMU,
ONTHUYECKUE MOJISIPU3ALMOHHBIE MUKPOCKONBI ZeisS, YCTaHOBKa JJI OIpENEeleHUs] TeMIlepaTyphl
HACBIIICHUS.

[Tomemienus uiss caMOCTOSTENbHOW pabOThl 0OYUYaIOUIUXCS OCHAIEHbl KOMIIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIOUeHHS K ceth "HuTepHer" um oOecmedeHbl JOCTYIOM B AJIEKTPOHHYIO
nH(}OpPMaLMOHHO-00pa30BaTENbHYIO CpEy.

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OI'OC BO mno HampaBieHHIo
noarotoBku/cnennanbHoctu 03.03.02 - dusuka.

Astop(bl): Kum Exarepuna JleonnoBHa, kauauaatr pu3suko-MaTreMaTHYeCKUX HayK, JOLICHT.

3aBenyromuit kadenpoit: Uynpynos EBrennii BmagumMupoBud, TOKTOp PU3HKO-MAaTEMAaTHIECKUX
HaYK.

[Iporpamma ogo6peHa Ha 3acenanuu Metoauueckoi komuccuu ot 20.05.2023, mpotokos Ne 6/H.



