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ABTOpBI:

1. CTPYKTYPA U OFBEM JUCHUIIJIMHBI Ocnosbl kpucraiorpapun

1. O0BpeM JTUCHUILINHBI B|3
3a4YeTHBIX eAMHHIIAX

2. Buabl ayanTOpHBIX 3aHATHI Jlexuuu
[IpakTHyecKre/CeMUHAPCKUE 3aHITHSI

3. IIpome:xxyToyHas aTTecTAlUA 3auer

4. Texymas arrecranus KontponbHas padota 1
Homamrass pabota 1

2. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA MHIUKATOPBI) IIO

JAACHUIIIIMHE MOAYJSA Ocuoesl kpuctaainorpahum

WnaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOpBIM IMOKa3bIBaeT, Ha KaKOM YPOBHE
00y4aromuics JOKEH OCBOUTH PE3YIbTaThl 00YUEHUS U HX MPEAbIBICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHKS JAHHON AMCHUILINHBI, yKa3aHHOTO B Tabiu. 1.3 PTIM-
PII.

Taobnuma 1

Kox v HanmenoBanue

Ilnanupyemble pe3yJabTaThl

KOHTpOJ’IbHO-OHeHO‘{HBIe
cpeacTBa 1Jisl OCHUBAaHUA

KOMIIeTeHIIM U 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTa
00y4YeHHUs 10 JMCHMILINHE
1 2 3

OIIK-1 -Cnocoben
dhopmynupoBaTh U
peraTh 3a1a4u,
OTHOCSIIIHECS K
npohecCuOHAIBHOMN
NesITeNIbHOCTH,
TPUMECHSISI
dbyHIaMEHTATbHBIC
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEU
Pa3BUTHUS TIPUPO/IBL,
yesioBeKa U o0IIecTBa

-1 - JleMOHCTpHUpOBaTh yMEHUE
3¢ hHeKTUBHO paboTaTh B KOMaH/IE
3-2 - O00CHOBATh 3HAUUMOCTh
WCITOJIb30BAHUS
byHIaMEHTaIbHBIX
€CTECTBCHHOHAYYHBIX U
bunocodckux 3HaHUH B
(bOpMYIIMPOBAHHUH U PEIICHUH
3a/1a4 mpodecCHOHaTBLHOM
NESTSIIbHOCTH 3HAHUN

[1-1 - PaGoras B koMaH/€,
(GbopMyIIMpPOBATh U pemiaTh 3aa91
B paMKax IMOCTaBJICHHOTO
3aJJaHus, OTHOCSIIHUECS K 00JIacTH
npodecCHOHaTbLHOM
JeSTeTbHOCTH

V-1 - Ucnonb30BaTh MOHITUHHBIN
ammapaT ¥ TEPMHHOJIOTHIO
OCHOBHBIX 3aKOHOMEPHOCTEN
Pa3BUTHUS IPUPOJIBI, YSIOBEKA U
o0riecTBa mpu GopMyIUPOBAHUU

Jlomarusis pabota
3ayet

KontponbsHas padota
Jlexkunmn

[IpakTHyeckue/ceMUHapCKHe

3aHATHUA




1 pEelICHUH 3a]1a4
npogeccuoHanbHOM
JESITEIbHOCTH

VY-2 - Onpenenste KOHKPETHBIE
IyTU pELIeHUs 3a1a4
npogeccuoHaNbHOM
JESITEIbHOCTH HAa OCHOBE
byHIaMeHTaIbHBIX
€CTECTBEHHOHAYYHBIX 3HAHUU

3. HPOHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJBTATOB OBYYEHUS B
PAMKAX TEKYHIEX M TIPOMEXYTOYHOH ATTECTAIIAU 11O
JANCIHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHIOBOW CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKyliel U NPOMEKYTOYHON ATTECTANMH 10 JUCHUILIUHE

1. Jlekuun: k03¢GpuIHEeHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB JEKIIMOHHBIX 3aHATHI

—0.50
Texkymas arrecTanus Ha JEKIUAX Cpoxu — Maxkcumaib
ceMecTp, | Has OLlEHKA
yueOHast B O0aJu1ax
HeeJIs

Q0OMAWUHssL paboma (0OCHOBHbIE 3AKOHbL KPUCIALLI02paAduu) 16 100

BecoBoii K03()(puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKyllel aTrecTanum no Jekuusam — (.50

IIpomeskyTOYHAsA aTTEeCTALMSA 10 JIEKUMAM — 3a4eT
BecoBoii kK03(p(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB IPOMEKYTOUYHON ATTECTALUM 110 JIEKIUAM
—0.50

2. [lpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIHEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJibTATOB MPAKTHYECKUX/CeMUHAPCKUX 3ansaTuii — .50

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
HeJeJIs

Koumponvnas paboma 17 100

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIlel aTTecTaluH 110
NPaKTHYeCKUM/ceMUHApPCcKUM 3ansiTusaav— 1.00

IIpomexyTouHas aTTecTALMA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOM aTTeCTAllHU 110
NpaKTHYeCKUM/ceMuHapcKuM 3ansaTuam— (.00

3. JIaGopaTopHbIe 3aHATHS: KO3Q(PHIHMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJIbTaTOB
JIA00PATOPHBIX 3AHATHI —HEe HIPEIYCMOTPEHO

Texymas arrecranys Ha J1a0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
y4yeOHas B 0as1ax

HeJleJIst

BecoBoii kK03(p)(puIIHEeHT 3HAYMMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAUNH 10 JJa00PATOPHBIM
3aHATHAM -He [PeIyCMOTPEHO

IIpomexyTOUYHASI ATTECTALMSA 10 JAOOPATOPHBIM 3aHATHAM —HET




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN aTTECTALHHU 110
JIA00PATOPHBIM 3aHATHAM — He IIPeIyCMOTPEHO

4. OnjaaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/1bTATOB OHJIAH-3aAHATHIH
—He NpPe1yCMOTPEHO

Texyuiasi aTTecTalus Ha OHJIAH-3aHATHAX Cpoxun — | Makcumaiab
ceMecTp, | Has OleHKA
yueOHasi | B 6ajax

HeJeJst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-
3aHATHAM -He [IPe1yCMOTPEeHO

I[IpomeskyTOYHAS aTTECTALMS 110 OHJIAWH-3AHATHAM —HEeT
BecoBoii K03(p)(puHEHT 3HAYNMOCTH Pe3YJIbTATOB POMEKYTOYHOM ATTECTAIUM 110 OHJIAWH-
3aHSITHSAM — He NPeIyCMOTPeHo

3.2. [lpouenypsl TeKyuleid M MPOMEKYTOUHOM aTTECTALMU KYPCOBOH padoThl/MPoeKTa

Tekymasi arrectauusi BbINOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajabHast
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OIleHKA B fajliax

BecoBoii ko3¢ punmeHT Tekylel aTTecTaluM BHINOJHEHUSI KYPCOBOH padoThl/IpoeKTa— He
Nnpea1ycCMOTPEHO

BecoBoii K03 GUIHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHHA KYPCOBOH
PadoThI/MPOEKTA— 3AIMMTHI — HEe NPEeIYCMOTPEHO

4. KPUTEPUM U YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUEHUS MO
JUCLMILIMHE MOIY.JISt

4.1. B pamkax bPC npumensitorcs yTBepkIeHHbIE Ha KaQenape/MHCTUTYTe KpUTepUH (IPU3HAKH)
OLIEHUBAHMS JOCTHKEHHUH CTYAEHTOB MO JAUCLHUILIUHE MOy (Talia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpONPUATUN Ha COOTBETCTBHE YyKa3aHHbIM B Tabin.l pesynpraTtam oOyudeHUs
(MHIUKaTOpaMm).

Tabnuma 4
Kpurepuu oneHuBaHus y4eOHbIX JOCTHKEHNH 00y4arOIIUXCS
PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha
o0y4eHHUs COOTBETCTBHE pe3yJibTaTaM 00y4eHHUsi/ MHAUKATOpaM
3HaHUs CryneHT AeMOHCTPHUPYET 3HAHUS M IOHUMaHKE B 00J1aCTH U3YUYEHUS Ha

YPOBHE YKa3aHHBIX HHIUKATOPOB W HEOOXOIMUMBIE IS MPOJIOIDKCHHS
oOydYeHHUsT W/WIW BBIMIOJHEHUS TPYIOBBIX (YHKUUHA U JNEHCTBUH,
CBSI3aHHBIX C TPOQPECCHOHATIBHON JESTEIHHOCTHIO.

YMmenus CryneHT MOXeT MPUMEHATh CBOM 3HAHUS U MOHMMaHUE B KOHTEKCTaX,
MPECTABIICHHBIX B OICHOYHBIX 3a/IaHUSX, IEMOHCTPUPYET OCBOCHHE
YMEHH Ha ypOBHE YKa3aHHBIX HHAUKATOPOB U HEOOXOTUMBIX ISt
MPOJOJKEHHUsI 0Oy4eHHs W/WINM BBINOJIHEHUS TPYAOBBIX (QYHKIHMH U
JIeCTBUH, CBA3aHHBIX C MPO(GECCUOHATLHON AEATENbHOCTHIO.

OmnpIT /BIasieHNE CTyeHT JAEMOHCTPUPYET OMNBIT B OOJACTH M3Y4YEHUS HA YpOBHE
YKa3aHHBIX HHAUKATOPOB.

Hpyrue pe3ynbratel | CTyA€HT JEMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3yJIbTaTOB
00y4YeHHs Ha YPOBHE 3aIJITAHUPOBAHHBIX MHIHKATOPOB.

CtyeHT cnocoOeH BBIHOCUTH CYXKICHHS, JlelaTh OLECHKU U
(hopMyIIHpPOBaTh BBIBOJIBI B 00JIACTH U3YUYCHUSI.




CTYI[CHT MOXKET COO6H_IaTB npenoaaBaTeyIto U KOJJICTaM CBOCTO YPOBHA
COOCTBEHHOE ITOHMMAaHHE U YMCHUS B o0acTh HN3YUYCHUA.

4.2 JIns oLleHUBaHUS YPOBHSI BBIIIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEICHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJIA) HCIOJIb3yeTCs
yHHMBEpcalibHasl mKana (Tadi. 5).

Tabmauma 5

IIxaja oeHUBAHMA JOCTHKEHHUS Pe3yJIbTaTOB 00y4eHHsl (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKA YPOBHEH J0CTHKEHHS Pe3YJIbTATOB 00y4eHusi (MHIUKATOPOB)
Ne Conep:xaHue ypoBHA IkaJia oneHUBAHUA
n/n BBINOJIHEHHS] KPUTEPHS TpaaguumnonHas KavecTBenHasn
OlleHUBAHNS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepUCTH
o0yueHus K2 YPOBHS
(BBINOJIHEHHOE OLIEHOYHOE
3a/laHme)

1. PesynbraTsl 00y4yeHus OtinyHO 3auTeHo Bricokuit (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6annoB)
OJTHOM 00beMe, 3aMeYaHUul HET

2. Pe3ynbrarer oOydenus Xoportio Cpennuii (C)
(MHIUKATOPHI) B LIETIOM (60-79 Ganmnos)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMsl,
KOTOpBIE HE TPEOYIOT
0053aTeJILHOr0 YCTPaHEHUs

3. PesynbTatel o0yueHus Y 10OBIIETBOPUTEIIBHO [Toporossrii (IT)
(MHIMKATOPbI) TOCTUTHYTHI HE B (40-59 6annos)
IIOJIHOM Mepe, €CTh 3aMeYaHusl

4. OcBoeHue pe3ynbTaToB 00yUeHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHIMKATOPAM, HO 3a4TEHO (H)
HMMEIOTCS CyIIeCTBeHHbIC OMMOKU U | (MeHee 40 6amtoB)
3aMeuaHusi, TpedyeTcs 1opadoTKa

5. Pe3ynbrar 00yueHus: He JOCTUTHYT, HenocrarouHno cBUaETENHCTB Her pe3ynbraTa
3aJIaHUE HE BHIIIOJHEHO JUTSI OIICHUBAHUS

5. COJIEPXKAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN 11O
JAUCHUIIVIMHE MOAYJIA

5.1. OnucaHue ayIuTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH MO JAUCHUILIHHE
MOTYJIst

5.1.1. Jlekuun

CaMOCTOATEIbHOE HW3YYCHHE TEOPETHUECKOr0 MaTepuana I0 TeMam/pasieliaM JICKIUH B
COOTBETCTBUH C cojJiepkaHreM auciurummabl (. 1.2. PTIJT)

5.1.2. lIpakTHYecKre/ceMUHAPCKUE 3aHATHS

[IpumepHBbIi IEpeyYeHb TeEM




1. IlpocThie 1 KOMOMHALIMOHHBIE (HOPMBI KPUCTAJIOB HU3LIEH KaTEropun

2. IIpocTeie 1 KOMOMHALIMOHHBIE (POPMBI KPUCTAJIOB CPEHEN KaTEropun

3. IIpocThlie 1 KOMOVMHAIIMOHHBIE (POPMBI KPUCTAIIJIOB BBICIIEH KaTeropuu

4. CuMBOJIBI TpaHel U pedep KPUCTAILIIOB

5. ®u3nyecKue CBOMCTBA KPUCTAIIIIOB

6. KauectBeHHbIH peHTreH0(}a30BbIi aHaIu3, paboTa ¢ MEXKIyHApOIHOM 0azoit
nudpakoHHbIX TaHHBIX [CDD

7. KonuuecTBeHHBIN peHTIeHO()A30BbIN aHATN3

8. PaboTa ¢ MexnyHapOoAHBIMU KpHCTAUIOTpadhuIeCKUMH Ta0IuIaMy

9. PaGota ¢ MextyHapoHo# 0a30i cTpykTypHbIX JaHHbIX ICSD

IIpumepHsble 3ananus

LMS-mnatdopma — He nperycMOTpeHa

5.2. Onucanue BHeayIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEPONPHUATHH H CPEACTB
TeKyLIero KOHTPOJIsl 10 JUCHHILINHE MOAYJIs

PazHoypoBHeBOe (MuddepeHIIMPOBAHHOE) 00YUICHHE.
ba3zoBblii

5.2.1. KonTpoabHas padora

IIpuMepHBIii IEpeYeHb TEM

1. Onpenenenne KJIaccoB CUMMETPUH KPUCTAIIJIOB

IIpumepHsbIe 3a1aHus

HeoOxoaumo onpenenuts U onucaTh Kiacc cuMMeTpun kpuctamia. Kpucrann Beiiaercs
IIPENO/IaBaTeNIEM B ayJUTOPHUN.

LMS-mnaTdopma — He mperycCMOTpeHa

5.2.2. lomamnss padora

IIpuMmepHBIii TIepeYeHb TEM

1. Onucanne KpUCTAIIIIOB HU3IIEH, CPETHEN U BBICIIEH KaTeropui

[TpumepHbIe 3a1aHus

Heo6xo1umo 1o 3ajaHuIo MperoiaBaTess ONpeaeuTh U ONUCATh JIEMEHTh CUMMETPUH U
CJIO’KEHUSI ONepaliii CHMMETpHH, KiIacCu(UKAIIMY KPUCTAJIIOB 110 BUJIaM CUMMETPUH,
OTIPENIENIUTh U BEIYEPTUTH MPOCThIE (GOPMBI KPUCTAILIIOB, CTEpeorpapuuecKue MpoeKLuy,
IPOM3BECTH PAcUYeT CUMBOJIOB I'paHell U pedep KpUCTaIoB.

O¢opMUTh TEKCT U rpaguuecKkuil MaTepra B MMCbMEHHOM BUe 00beMoM 10-12 cTpanu
dbopmara A4.

LMS-mmaTdopma — He mperycMOTpeHa

5.3. Onucanne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOT0 KOHTPOJIS 10
AUCHMILIAHE MOAYJIS

5.3.1. 3auer

Crnucok mpuMepHBIX BOIIPOCOB

1. O6mue cBoiicTBa KpUCTAIITUUYECKOrO BemecTBa 2. [IpocTpancTBeHHas pelieTka U ee
3JIEMEHTBI: Y3€eI, psJl, IJIOCKas CeTKa, siueiika 3. DJIeMEHThl CHMMETPUH B MHOTOTpaHHUKaX 4.



BriBogsl 32 kiaccoB cummerpuu S. IIpoctbie popMbl KpUCTAIIIOB M UX TUMBI 6. BUbI TpOCTHIX

¢dopm 7. [IpocTsie POpMBI KPUCTAIUIOB B Kilaccax Hu3IIeil kateropuu 8. [Ipocteie popmer

KPHUCTAJIIOB B KJlaccax cpenHel kareropuu 9. [Ipoctbie popmMbl KpUCTAIIIIOB B KJIaccax BBICHIEH

kareropuu 10. Crepeorpaduueckue npoekuuu 11. EnnHuYHBIE 1 CHMMETPUYHO-PABHBIE

HalpaBjeHus B Kpuctauiax 12. YceraHoBka KpUCTAIIOB 13. 3aKOH MOCTOSHCTBA JBYTPAHHBIX

yrioB Creno, Jlomonocona, Pome-ne-JInmis 14. 3akoH palimoHaIbHOCTH JBOMHBIX OTHOIICHUM

napameTpoB ["aton 15. Teopema 0 BO3MOKHBIX OCSX CUMMETpHH. 3akoH cuMmMmeTpun 16. Crioco6
Beiicca ans pacuera cMMBOJIOB IpaHel U pebep Mo U3BECTHBIM CUMBOJIaM 17. 3aKOHBI 30H HIIN

nosicoB Belicca 18. Teopembl cnoxkeHuit 3eMeHToB cuMMeTpuu 19. 3akon cummerpuu 20.

3aKOHBI PallMOHAIBHOCTH ABOMHBIX OTHOIIEHMH 21. Teopema kocunycos Bynbda st pacuera

CHUMBOJIOB TpaHeit 22. Jludpakius peHTTeHOBCKUX Jy4el B kpuctasuie 23. 3akoH Bynbda-

bperra 24. KauectBeHHblIi peHTreHO(a30BbIi aHanu3 25. KoaruecTBeHHbIH peHTreHO(a30BbIi

aHaJIn3 METOJO0M KOPYHAOBOTO yncia 26. 3akon KoMmnkanuu ["onpammuara 1uist onpeaesieHust

cuMBoJIOB TpaHeii 27. [Ipocteie pedepHbie (hopMbl: IByMepHbIe, TpexMmepHbie 28. [IpocThie

BEpIIMHHBIC POPMBI: IByMEPHBIE, TpeXMEpHBIC 29. 3aKOHOMEPHOCTH U3MEHEHU aTOMHBIA 1

HMOHHBIX pagnycoB B Tabsmie MenneneeBa 30. ATOMHBIC M HOHHBIE painycChl 3 1.
Kpucramnoxumudeckas kinaccudukanus crumkaToB 32. Kpucramiodusndeckas ycTaHOBKa

KpucTtayios 33. MeTozs! onpeaeneHus TBEPAOCTH B KpucTtaiiax 34. 3apoKaeHue U pOCT

KpUCTAJLIOB 35. TUNbI KpUCTAIUIMUECKUX CTPYKTYp 36. OnTrudeckue cBOWCTBAa KPUCTAIIIIOB:

[[BET, MTOKA3aTellb MPEJIOMIICHHUS, OTpaKkaTelbHas ClIOCOOHOCTD, Oyieck 37. JIroMUHECHIEHTHbIE

cBoiicTBa KpucTtauioB 38. [Tuposnexkrpuueckue cBoiictBa 39. [1be3035€KTpUUECKE CBOMCTBA

KPHCTAJIJIOB

LMS-mnaTdopma — He mperycCMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONPHUATHI 110 HANIPABJICHUAM
BOCIIMTATEIbHOM 1eATeTbHOCTH

Hamnpasnenue Bun Texnonorus KoMreTeH1 Pesynbrar KonTpoibHo-
BOCHUTATEIbHOW | BOCHHUTATEIBHOW | BOCHIHMTATEIbHOM st bl OLIEHOYHbIE
JeSATEIbHOCTH JEATEIIbHOCTH JIeSITEIIbHOCTH 00y4eHUS MepoOnpUsITUS
TexHomorus OIIK-1 J-1 3auer
TTOBBIIIIEHUSI Kontponbnas
KOMMYHUKATUBHO pabora
i [IpakTuyeckue/cem
KOMIIETEHTHOCTH WHAPCKUE 3aHATUS
LEeJICHANPaBJICHHA
Texnosorus
s pabora ¢
. dbopmHupoBaHUS
uHpopMaruen
[Tpodeccrnonansu s YBEPEHHOCTH U
0€ BOCIIUTAHHE TOTOBHOCTH K
WCITOJIb30BaHUS B .
CaMOCTOATEIIbHOM
MPaKTUYECKUX .
YCHENTHOM
LEeJsIX
npodeccuoHanbH
Ol JIeITEILHOCTH
Texnosorus
CaMOCTOSITEILHOU
paboThI




