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[Tporpamma cocrasiiena B cooTBeTCTBHH ¢ DelepalbHEIM roCy[apCTBeHHEM 00pa3oBaTe/IbHEIM
craggaproM mo HanpasieHnio 03.03.02 ®usnka, yTBepKACHHBIM NpHKazoM MuHucTepcTRa
Hayky H Bhicmiero ofpasosanus Poccuiickoit Denepamun ot 07. 08. 2014 r. Ne 937, yueOnbnv
TUIaHOM NoAroToBKH Oakanaspa no HanpasiaeHuio 03.03.02 ®uzuka, yTBepKICHHBIM Y YCHBIM
coseroM ®I'BOY BO «Cesepo-Ocerunckuil rocymapcTeeHHblt yHusepcurer amenu Kocra
Jlesanosuua Xeraryposay ot 30.04. 2020 r., npotoxoin Ne 9.

Cocrasutens: Cunaes U.B., nouent xadeapbl GU3NKKH KOHASHCHPOBAHHOTO COCTOAHUA

PaGouas mporpamMma oOCyKgeHa M YTBEpXKUEHa Ha 3acefaHAM Kadenapbl (QHIHKH

KOHJIEHCHPOBAHHOTO COCTOAHHS (1poToKoa Ne 6 ot 24 mronsa 2020 r.)

3aB. xadeapoi T.T. Markoes

Ono6pena CoBeroM Gu3MKO-TEXHHIECKOTO (aKyIbTeTa

(mpotokon Ne7 ot «29» nions 2020 1)

IMpeacenarens W.B. Traypu




1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO0111ast TPYI0EMKOCTD JUCIUILTAHBI COCTaBisieT 5 3aueTHbie equnauibl (180 yaca).
dopma NPOMEKYTOUHOU ATTECTALUH — IK3AMEH, 3a4ET

Ounas popma o0yueHus
Kypc 3 4
Cemectp 6 7
Jlexuun 30 18
[IpakTrdeckue 3aHATHS 14 54
JlabopatopHbie 3aHATHS 18
KoncynpTanuun -
WToro aynuTOpHBIX 3aHATHH 44 90
CamocTosiTenpHas pabora 10 18
Kypcosas pabora
JKk3aMeH 18
OO11ee KOJTUYECTBO YaCOB 180

2. llesm ocBoeHMsI AUCUMIIJIMHBI

Llens xypca: JlaTh cucTeMaTH4ecKOE OMMCAHUE 3aKOHOMEPHOCTEH MaKpPOCKOMMYECKHX CBOWCTB
KpUcTaioB. M3ydeHue (PU3MKO-XMMHUYECKUX CBOWCTB M METOJIOB ONHCAHMsS KPHUCTAJIOB B
KOHTEKCTE HAJIMYMsI IPOCTPAHCTBEHHON CUMMETPUU U3 KPUCTAIIMUECKUX CTPYKTYP.

3agaueil Kypca sBIS€TCS O3HAKOMIIEHHE CTYJEHTOB C OCHOBHBIMU MpPEJCTABICHUSMU O
KPHUCTAJNINYECKOM CTPOCHHE BEILIECTBA.

3. Mecto nucuunjunsl B crpykrype OIIOIIL: ba3zoBas yacts. 51.B.10

Jannas y4yeOnas nauciumuiiHa BiimodeHa B pazgen b1.B.06.01 OOGmenpodeccrnonansHbn"
OCHOBHOI1 oOpazoBatenbHOl nporpammbl 03.03.02 dusuka. OcBauBaercs Ha 3-4 Kypce, 6-7
ceMecTp.

OCHOBHBIE HaBBIKH, KOTOPBIMH JOJDKEH 00JalaTh CTYJEHT: 3HATh CBEIEHUS O CTPYKType
KPUCTAUNTMYECKAX PEIIETOK, pPOCTe, CBOICTBAaX, CHMMETpUH, Kiaccudukanum u Gopme
KPHUCTAJJIOB, a TaK e O B3aUMOJIEHCTBUM PEHTI€HOBCKOTO M3JIyUEHHsI C BELIECTBOM, OCHOBBI
TUubpakIuyd  PEHTTEHOBCKOTO  HW3JIy4€HHUs d3JeKTpoHOB, OO0nagaTh TEOPETUYECKUMH U
NPaKTUYECKMMHU HaBBIKAMU CTPYKTYPHOT'O aHAIN3a.

TpeboBanmne ['ocymapcTBeHHOro 00pa3oBaTENBHOrO CTaHmapra Mo  aucuuiuimHe «®DPusnka
KOH/IGHCUPOBAHHOTO cOCTOSSHUS: OCHOBBI  KPUCTAUIOQU3UKH U PEHTTEHOCTPYKTYPHOTO
aHaIN3a.

4. TpeOoBaHuA K pe3yJabTaTaM OCBOECHUS JUCHUIIMHBI
Komnerenmuu oby4daromierocs, GopMupyeMble B pe3ylbTaTe OCBOSHUS AUCIUILITHHBIL.
B pesynbraTe H3yueHUs AMCHUIUIMHBI OOyYarOUIUICS OJKEH 00safaTh CIEAYIOIIUMU
KOMIETSHIUSIMU (pe3yabTaTaMH OCBOCHHsSI 00pa30BaTEIbHON IPOrPaMMBI):



Koamnl »
KoMIeTeRmuii Conep:xaHue KOMIeTEeHIUI
CITOCOOHOCTBIO UCIIOJIb30BATh CIICIIHATN3UPOBAHHBIC 3HAHKS B 001aCTH (PU3HUKH
JUTSL OCBOCHUS IPOPMIBHBIX (PU3NUCCKUX JTUCIUTUINH
[1K-1
TOTOBHOCTBIO IPUMEHSTh Ha IPAKTHKE MPO(ECCUOHAIBHBIC 3HAHHUS TEOPUH U
IK-3 METOJ0B (PU3NICCKUX MCCIICIOBAHMI

B3auMocBsI3b TUTAHUPYEMBIX PE3yJIbTATOB OOYYCHHS MO JAUCHUILIMHE ¢ (HOPMUPYEMBIMHU
xkomnerennuamu OITOIT:

Koapbl Ilnanupyembie pe3yJbTAThl 00y4eHMsI,
KOMIIETEHIMI cooTBercTByIOmMe opmupyembiM komnereHnusaM OIIOIT
ornon
3HaTh Ymern Baanern
-0a30BYI0 TEPMHHOJIOTHIO, |-TIONyYCHHBIC -1pu pabote B
OTHOCSIIILYIOCS K |CaMOCTOSTEIbHO nabopaTtopHOM
3JIEKTPOMAarHUTHBIM OTpeAeNATh LeNH, 3aJa4ydl |IPaKTHKyMe CTpOTO
SIBIICHUSIM, OCHOBHBIC |I METOABI HCCIEIOBAaHUS |COOIIOAAThH MpaBuiia
MIOHATHS, 3aKOHBI |KQXIOTO M3  Pa3lelioB |OXpaHbl TPyZAa U TEXHUKY
3JIEKTPOMarHeTu3Ma M HUX |Kypca, BCEro mnpeamera B [0€30MacHOCTH;
MaTeMaTHYECKOe LEJIOM; -CaMOCTOSTEIIEHO
BEIpaXCHHE; -00anaTh [EJOCTHON |M0OBIBaTh  HEOOXOIMMBIE
-pyHnamenTanbHbIC CUCTEMOM 3HaHWM, |3HaHUS, paboras c
OMBITHI,  Jexampe B |QOpMUPYIOIMX y HUX |y4eOHOH © cIpaBOYHOU
OCHOBE YUEHUs 00 |pusnueckyro KapTUHY |JTUTEpaTypoi;
JNEKTPUYECTBE U [OKpY>KaIoIIEro MHUpa;
MarHeTH3Me; -Ha OCHOBE MeTo/a
K-1 CHCTEMHOT0 aHanu3a
MIPOBOJUTH aHaJIOTHIO
MEXTY Pa3NUYHBIMU
(uznyeCcKUMHU
poLeccamy,
MIPOTEKAIOLTUMHU B
IPUPOJIE;
-3HaTh HCTOKU
COBPEMEHHBIX  Hay4YHBIX
TUIOTE3 U TEOPUH, BUJIETh
HX MPOTUBOPEUYMBOCTh IO
Mepe  HaKOIUIEHHS WX
3HaHUH B obractu
(uzukwy;
OCHOBHBIE METO/IbI -TI0CJIEIOBATENBHO -BJIaJIETh OCHOBHBIMH
IK-3 HCCIIEOBAHUS u3jarathb U3YYCHHBIH |[TPHEMaMH BBIITOJHEHUS
3JEKTPOMATrHUTHBIX Marepuan, JABUrasich ot |IKCIEpUMCHTA B




SIBJICHU.

-JIOTHKY TTOCTPOCHHUS
TEOPHH
3JIEKTPOMAarHeTU3Ma Ha
OCHOBE
(hyHIaMEHTAITLHBIX
OIIBITOB;

paccMOTpEHHS Ooree
3JIeMEHTAPHBIX dhopm
JBIDKECHHUST ~ MaTepud K
0oJiee CI0XKHBIM;
-(popmynupoBats
¢u3nueckue 3aKOHBl H
TEOpUH C MPUMEHEHUEM
aJICKBaTHOT'O
MaTeMaTHYECKOTO
ammapara
-KOJIMYECTBEHHO
OTMCHIBATD CBOWCTBa
MIPUMEHSIEMBIX
MOJICJIEHBIX CXEM;

-BUJICTh NpOsIBIICHHE
M3y4aeMbIX  (PU3NIECKHIX

3aKOHOB KakK B JKMBOH, Tak
A HE JKUBOW HPHUPOJAE,
CBsI3b (MBUKH C JAPYTUMH
HayKaMy;

-U3MepATh c
ONPEACICHHON TOYHOCTHIO
pasnuuHble  (U3MUecKue
BETTMYHHBI, AMETh

MPEICTAaBICHUS O MPSIMBIX
Y KOCBEHHBIX U3MEPEHUSIX,
TIOJICYUTHIBATh
MOTPEIIHOCTA B TOM W
JIPYTOM CITyYasix;
-IPOBOJIUTH  (PU3UUECKHUI
9KCTIICPUMEHT,
aHaJIN3UPOBATH JJAHHBIC

MPAKTHKYME;

-4eTKO W TOCIIET0BATENEHO
(hopMyITUPOBATH U PEIIATh
MOCTaBJICHHBIE TIEPE]l HUMU
3a/a4d, KaK
TEOPETHUIECKOTO, TaK U
MPUKIATHOTO XapaKTepa.

[Tpu npoBeneHNM y4eOHBIX 3aHITUN 00ECIeUunBaeTCsl pa3BUTHE Yy 00yUYaOUINXCS HAaBBIKOB
KOMaHHOU pabOoThl, MEXXJIMUHOCTHOW KOMMYHHUKAIIMH, IPUHATHS pEIIeHU, TUIEPCKUX KaueCTB
(BKirOYAst IpU HEOOXOJUMOCTU MPOBEACHUE MHTEPAKTUBHBIX JIEKIUI, MPYNIOBBIX AUCKYCCHUH,
pOJIEBBIX WIP, TPEHUHIOB, aHAIU3 CHUTyallMd M HMHUTALMOHHBIX MOJEJeH, NpenojaBaHue
TUCHUIIIMH (MOfynel) B (opMe KypCOB, COCTaBJIEHHBIX Ha OCHOBE pE3yJbTAaTOB HAYYHBIX
UCCIIIOBAaHUM, B TOM YHCIIE C YYETOM PErMOHAJIBHBIX OCOOEHHOCTEH U MpodeccHoHaIbHOM
JIeSITEIbHOCTH BBIITYCKHUKOB M MMOTpeOHOCTEN paboToaareneil).




[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Home
p HanveHnoBanue TeM (BONpocos), G —— CamocTosiTeabHast padoTa @ Jlurtepa
Heen H3y‘lae]/]l\zbl;ﬂl:]l_[(:/]i{[iﬂﬂ0ﬂ CTYEHTOB OPMbI KOHTPOJIsA Typa
n el n JIAB Conepxanue Yacer
1-2 CuMMeTpHs KpUCTaJUIOB. Kpucrannorpaduueckue 1 VeTHBIH ompoc, [1], [2],
6 4 CHCTEMBI KOOP/MHAT. COOOIICHNUS IT0 [3], [4],
BOIIPOCAM TEMBI, [5], [6]
KOHCIICKT.
3-4 Kpucrammorpadudeckrne npoekum [TpuHIMIBI TIOCTPOCHHE CETKH | 2 VerTHsIi onpoc, [1], [2],
4 4 Bynbda JIOKJIaJl, KOHCIIEKT, [3], [4],
[5]. [6]
5-6 CummeTpus CTpYKTYpBl KPHCTAJLIOB. [Toctpoenne DBosba. 1 VerTHsIi onpoc, [1], [2],
6 4 JOKJIaJl, KOHCIEKT, [3], [4],
KOJUJTIOKBUYM [5], [6]
7-8 Kpucrannoxumus. [IpencraBnenne o mpocreimux | 1 YcrHblit onpoc, [1], [2],
6 4 IIAPOBBIX YIIAKOBKAX. KOHCIIEKT, JI0KNaI, [3], [4],
[5], [6]
9-10 | TenzopHoe omucanue (U3UYECKHX CBOWCTB CpoiicTBa  TeH30pa  BTOpPOTO | 2 YcTHBIi onpoc, [1], [2],
KPHCTaJLIOB. 6 4 pasra. KOHCIICKT, JI0KIIaL, [3], [4],
KOJUTOKBHYM [5], [6]
11-12 | Poct kpucTamioB. DNUTaKCHUS. Juarpamma coctosiHus cuctemsl | 1 VYcrHblit onpoc, [1], [2],
6 4 nap KpUCTaII. KOHCIIEKT, JOKIaJ, [3]. [4],
[5], [6]
13-14 | [Ipupona 1 CBOMCTBA PEHTT€HOBCKUX Jy4eil. Kpucramiorpagpuuaeckue 2 VeTHBIH onpoc, [1], [2],
6 4 CHCTEMBI KOOP/IMHAT. KOHCIIEKT, JIOKIIa]I, [3]. [4],
pEe3eHTaIHs [5], [6]
15-16 | PentreHoTexHuKa Ycrublii onpoc, [1], [2],
6 4 KOHCIIEKT, JIOKJIA/I, [3], [4],
KOJIJIOKBUYM [5], [6]
17-18 YcTHsIiT onpoc, [1], [2],
KOHCIIEKT, JOKJIa, [3], [4],




[5], [6]

HUTOIoO

48

18

10

JlaGopaTopHbIi NPAKTUKYM

pabot
bl

HasBanwue paboThl

O0BeM yacoB

AynuTopHBIe

paboThI

CaMOCTOSTENbHEIC
paboThI

O6opynoBanue

Jluteparypa

Meronbl MOJTYYCHUS
PEHTI€HOBCKUX  JIydeH.
Hudpakuus
PEHTI€HOBCKUX  JIy4yen.
YpaBHeHue Bynbda-
bperra.

8

4

1,7

Pentrenorexnmnka

YPC-60, I1POH-3,
Kamepa PKI,
Kawmepa Jlay».

1,5

Wnenruduxanms
BEIIECTBA o
MEXIUIOCKOCTHBIM
PACCTOSHUSIM.

12

Kamepa PK,
YPC-60.

4,8

Onpenenexnue
OpPHUEHTHPOBKHU
MOHOKPHUCTAJIJIOB 110
metony Jlaya.

10

Kamepa Jlays.

4,7

Pentrenorpaduueckoe
ompeneliecHue  TUNA |
apaMeTpoB
KpHUCTaiorpaguuecKoi
peLeTKH BEILIECTBA
KyOW4ecKOi CHHTOHWH.

1,3

[Ipenusnonnoe

4,5




oTpeesicHHe
rmapaMeTpoB
KPUCTAIMYECKOMN
pEIIETKH BEHIECTBA.
7 PentrenoBckuii 6 4 JAPOH-3 7,2
T paKTOMETP.
Omnpenenenue
OpHEHTAINN
MOHOKPHCTAIIIIOB c
W3BECTHOM CTPYKTYPOM.

54 18

IIpumeyanus:

— Bce Buapl yueOHO# pabOTHI MOTYT MIPOBOJUTHCS AUCTAHIIMOHHO Ha OCHOBAHMH JIOKAILHBIX HOPMATUBHBIX aKTOB.

— B nmemsix peanuzanuy MHAMBHAYAIBHOTO MOAX0A K 00YUEHHIO CTYACHTOB, OCYLIECTBISIONINX YI€OHbIH MPOLecC 0 MHANBUAYAIBHON TPACKTOPUH B paMKax
WHAWBUAYaIBHOTO Pabovero MiaHa, U3ydeHne JaHHOW JUCLUIUIMHBI MOXKET OCYIIECTBIISATHCS Yepe3 MHAUBHUIYAIbHbIE KOHCYJIBTAMU MIPENOJaBaTeis OYHO, B 4aChl
KOHCYJIbTAIIMH, 10 AJICKTPOHHOM MOYTe, a TaKkkKe ¢ ucrosibzoBanueM Webex, miatdopmbl aucrannnonHoro odydenus Moodle, nudHbiii KaOMHET CTyICHTa Ha cailTe
COI'Y, apyrux anementos OM1OC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JIEKIUN U MPAKTHYECKHE (CEMHUHAPCKHE) 3aHATHUSI C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIM3al[ui, NPAKTUYECKUE 3aHSATHS, CaMOCTOsITeNbHAas paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsiTHe - (opMa y4eOHOTrO 3aHATHS, MPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM HpCHoAaBaTClid MPOBOJUT CCTCCTBCHHBIC WM HMMHUTAIHUOHHBIC SKCIICPUMCHTHI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pyJOBaHUEM, BHIYMCIUTEIBHON TEXHUKOW, U3MEPUTENIBHOMN amnmapaTypou,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JJIA Crienuajamcra YMCHHUEM
HHTCJUICKTYAJIbHOT'O IMPOHUKHOBCHUSA B TC €CTCCTBCHHO-TCXHUYCCKUC HJIUM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACH HAYYHOTO M TEXHUYCCKOI'O XapaKTepa,
KOTOpBIE  HCIIOJIB3YIOTCA B KYpPCOBBIX, KBaJM(UKALUOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETHUECKUE 3HAHUS, HO U MO3BOJISIIOT
CTYACHTY FJIY6OKO HN3ydaTb MCEXAHWU3M IMNPUMCHCHHA IOTUX 3HaHI/II71, OBJIaACBATh BAXXHBIM JIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIECCHI, KOTOpPBHIE HCCIEAYIOT Ha JiabopaTopHoM 3aHATuU. I[lof
BIIMSIHUEM DJTOU Q)OpMBI 3aHSTUN CTYACHTOB YaCTO BO3HHUKAOT HOBBIC HJACHW HAYYHOIo H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHUS B 3HAUUTENBHON CTENEHU O0eCcTeynuBaIoT
OTpabOTKY YMEHUH M HaBBIKOB MPHUHATHS MPAKTUYECKHX PEIICHUN B PealbHBIX YCIOBHSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akanemuueckoi rpynmsl. [Ipuctymas xk paboTe B JabopaTopuu, CTYIEHTY CIeAyeT 3HaTb, 4YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHTH MX C OOIIUMHU MpaBUIaMH PaOOTHI B J1a0OPATOpUH,
KOTOpBIE OHH 00s13aHBI HEYKOCHUTEIHHO BBIMOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTanuii yepe3 HHTepHET B pexuMe pealbHOro BpeMeHH. Kaxapli U3 y4acTHHKOB
HaxXOJIUTCA y CBOETO KOMITbIOTEpa (Cpe/CTBA CBS3HM), a CBSI3b MEXIY HUMH TOJJICPKUBACTCS
yepe3 VHTepHET mOCpeACTBOM 3arpykaeMoro MpUJIOKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJICHCTBHS ABYX M 0Ojee YIaCTHHKOB 0Opa30BaTEIbHOTO Ipolecca Ul
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOJ OOYy4eHHus, AEJOBbIE WIPHI, IMOJATOTOBKAa M IyOJIMYHAs 3aIIuTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS], TEXHOJIOTUHU TUCTAHIIMOHHOTO O0YyUCHHS.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHS, ICIOBBIE UTPHI, TOJITOTOBKA U ITyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSI DJIEKTPOHHOr0 OO0y4YeHHsl (peau3yeTcss TpPH TOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y npu ucnons3zoBanuu pecypco IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM 3HAaHWW, TEXHOJOTHH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecneyeHne caMoCToATeIbHOI padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJIYYCHHBIX TEOPETUYCCKMX 3HAHUNW W TMPAKTUICCKUX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrayOJNeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATyPY;

- (OpMHpOBAaHUS CaMOCTOSITEJIBHOCTH  MBIILICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B YUEOHOM IIJIAHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JIGKIIMOHHBIMH MaTepHallaMH, IIOMCKa W aHaJIHu3a JIUTEPaTyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHOM padoTel B DUOC COT'Y;

- U3YYEHHsS] TEOPETUYECKOTO0 M CTaTUCTUYECKOr0 MaTepuaia JUisl MOATOTOBKU K CEMHHAPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMEHY.

CaMocTtosiTenbHasi paboTa CTYAEHTOB MPOBOAWTCS B BUIE MUCHMEHHBIX JOMAITHHUX
3aJlaHUil (B TOM 4HCJIE, Pa3HOYPOBHEBBIX 3aJlaHM), TOATOTOBKM KOHCIIEKTOB IO TeMaM
MpakTH4eCKUX 3aHATUNA. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUsS A CaMOCTOSITENbHOM
paboThl, TONB3YSICh TEOPETHUECKUM MaTepuajaoM (JIeKIUH, yueOHas JuTeparypa U WHTEpHET-
pecypchl MO JaHHOM TeMe), TMOCle Yero MPOBOAMTCS OOCYKIEHHWE MaHHOW TEMBI TMOJ
PYKOBOJICTBOM ITPETIOaBaTEIIs.

Bompocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YUEHHUE, a TakKe yueOHas Jureparypa u
MGTOHH‘I@CKI/Iﬁ MaTepHan 110 OpraHI/ISaHI/II/I CaMOCTOﬂTeHBHOﬁ pa6OTBI CTy,HeHTOB OTpa)KeHI)I B
Y4eOHo-meToanueckoil kapte aucuurinabl «Heoprannueckas xumus» (Tabm. 5.1.), a Takke Ha
caiite nucrannuonHoro oOydenuss COI'Y mmomanka cucrembr «MOODLE» mo ccwiike:
http://lms.nosu.ru/.
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[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MpPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U IpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

[Ipy moAroTOBKE 3aJaHUl IO CaMOCTOSATENBHOW paboTe CTyIeHTaM HeoO0X0IuMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«OcHoBbI kpucTaLI0pu3uKu U1 PCA»
CamocrosiTenpbHasi paboTa CTYIEHTOB, MPEIyCMOTPEHHAs Y4YeOHBIM ILIAHOM, JOJDKHA

COOTBETCTBOBaTh Oojiee TIIIyOOKOMY YCBOCHHIO HM3Yy4aeMoOro Kypca, (GopMHpPOBaTh HaBBIKH
UCCIIC/IOBATEIIbCKOM  Pa0OThl M OPUEHTHPOBATH CTYJCHTOB HAa YMEHHE [PUMEHSITH
TEOPETUYCCKHE 3HAHUS Ha MPAKTHKE.

3amaHus Ui CaMOCTOSTENILHOM pabOThI COCTABISIOTCSA IO pa3feinaM M TeMaM, IO
KOTOPBIM HE TPEAYCMOTPEHBl ayIUTOPHBIE 3aHATHA, JUOO0 TpeOyeTcs OMOIHUTEIHLHO
npopaboTaTh ¥ NPOAHAIU3UPOBATH PACCMATPUBACMBI TpEroAaBaTesieM Marepual B o0beMe
3aIIaHUPOBAHHBIX YACOB.

3aaHus IO CaMOCTOSATENBHOM paboTe MO JUCIUILIMHE MOTYT ObITh CIEAYIOIIUX BU/IOB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

e nmpopaboTka ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMH y4eOHOH W Hay4dHOH
JUTEpaType) W IMOArOTOBKA JOKJIAJ0B Ha CEMHUHApaX M IMPAaKTHYCCKUX 3aHATHUIX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U ACTIOBBIX UI'PAX;

®  BBINOJHEHHE KOHTPOJIBHBIX Pa0OT, TBOPUCCKHX (MIPOCKTHBIX ) 3aaHHN;

® peIleHHE 3a/1aY;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKHX M (PaKTHYECKUX MaTephalioB, COCTABJICHHE BHIBOJOB Ha OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbrartel  caMOCTOSITEIBHOM  pabOTBI  KOHTPOJMPYIOTCS — MpEmojaBareieM |
YUUTBHIBAIOTCS MPU aTTECTallUU CTyJAeHTa (dk3ameH). Ilpu 3ToM MpOBOAATCS: TECTHPOBAHME,
SKCHPECC-0MMPOC HAa CEMHUHAPCKHUX MW MPAKTUYCCKUX 3aHATHAX, 3aCIyIIMBAHUC JOKJIAJ0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYIACHTOB BKIIIOYAET BBINOJHEHHE IOMAIHHUX 33JaHUi K
Ka)XJJOMY J1Ta0OpaTOpHOMY M MPAKTHYECKOMY 3aHATHIO. 3aJaHus COJepHKaT YCTHYIO MOJATOTOBKY
110 TEOPETUIECKUM BOTIPOCAM.

JIns TOATOTOBKM K 3aHATHUSAM CTYISHTHI TIOJIB3YIOTCS y4eOHMKaMH W y4eOHBIMH
MOCOOMSIMH, YKa3aHHBIMH B CIIHUCKE PEKOMEHJIOBAaHHOM JHUTEpaTyphl, a TaKKe HHTEPHET-
ncToyHnkamu. Bce MCTOANYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHWOHHOI'O
ooyuernss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanuyeckne peKOMEHIAUM 110 HAIMCAHUIO pedepaToB (10KJIAT0B)
Pedepar (moxnamg)— nuceMenHast paboTa, coepkalias KpaTKoe U3JI0KEHNE aKTyaTbHON
Hay4YHOU TIPOOJIEMBI U €€ COBPEMEHHON TPAaKTOBKH HAa OCHOBE IMOCJICTHUX HAYYHBIX W3BICKAaHUI
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mo 9toii Teme. OH sBIsSETCAs NEUCTBEHHOW (OPMOI CaMOCTOSITENHHOTO HCCIEAOBAHUS
AKTyaJIbHBIX HMCTOPHYECKHUX TMPOOJEeM Ha OCHOBE H3YUCHHUS COOTBETCTBYIOLIUX pPa3/IeiioB
y4eOHBIX MOCOOWH, CreuaTbHOH MOHOTpa(UYecKOl JUTEpaTyphl, a TAKKEe HAaydHBIX CTaTeH,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeNOBATEIbCKIIA OMBIT B 00JaCTH M3y4aeMoro Borpoca. Pedepar
IIOMOT'aeT BbIpa0OTaTh HABBIKM U MPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O IIOUCKA, IPaMOTHOIO U
JIOTUYECKOT0 M3JIOKEHHsI MaTepualia, CIOCOOCTBYET MPHOOIICHUIO CTYAEHTOB K Hay4yHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Br16op tembl uccienoBanus. Tema pedepara BeIOUpaeTcsi CTYACHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wuccienoBaHusl. Bkiodaer cocraBieHue IUIaHa pedepara H
KaJICHJApHOTr0 IIJIJaHa HAay4yHOro uccienoBanus. KaieHgapHbIil miaH MCClI€A0BaHUS BKIIOYAET
CIICIYIOIME JJIEMEHTH: BBIOOp ©  (QOopMyaupoBaHHWE MPOOIEMBbI, pa3pabdoTka IUIaHa
HCCJIEIOBAHMSI U TMPEBApUTEILHOrO IU1aHa pedepaTa; cOOp U U3ydeHHE UCXOJHOTO MaTepHara,
MOKCK JIUTEPaTyphl, aHaJIN3 COOPAHHOTO MarepHualia, TeopeThdecKas pa3padoTkKa MPOOJIEMBI;
COO0O0IlIeHNE O MPEABAPUTEIBHBIX Pe3yIbTaTaX UCCIIEJOBAHMS; OKOHYATEIbHBIN BapUAHT pabOTHI;
oOcyxaenue pedepara (Ha ceMUHape U T. II.).

[Tnan pedepara xapakTepusyeT ero couepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
ce0si: BBEAEHHE, I€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 337a4d
UCCJIEIOBaHMsI; OCHOBHAas 4acTh, B KOTOPOW pacKpbIBA€TCS COJEpP)KAHUE IPOOJIEMBI;
3aKJII0UYEHHUE, TJ1e 0000IIa0TCs BBIBOABI 110 TEME U JAIOTCS IPAKTUUECKUE PEKOMEHIAINH.

3. [Torick W w3ydyeHue nuTeparyphl. (s BbIABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyeT o0paTuThes B OMOIMOTEKY UM K mpernoaasarento. [logoOpannyro mutepaTypy clieayer
3apuxcuposats cornacHo ['OCT no 6ubnuorpadguueckoMy OMUCAHUIO POU3BEICHHM MeYaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobineme. [lpum wu3ydeHuu nuTeparypbl HeoOXOIuMO BbIOMpaTh MaTepuai, HE TOJbKO
MOJITBEP K IAIOLIUI MO3ULIMIO aBTOpa pedepara, HO U MaTeprall i OJIEMUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IO3UIMIO, TOUKY 3PEHHUS 10 paccMaTprUBaeMol pobdiieMe; yTOUHUTh 00BEM U COJepKaHUE
MOHITHH, KOTOPBIMU MPUXOJIUTCS OINEPHPOBATh MPU pa3paboTKe TeMbI;, CHOPMYIUPOBATH
ONpENENICHUsI W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUME PE3YJIbTAThl  HUCCIEI0BAHMUS;
OKOHYATEJIbHO YTOUYHUTH CTPYKTYPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIYyETCS
NpUJIEP)KUBAThCA cleAyomux npasui: CreayeT mucaTh JMIIb TO, YEM aBTOP XOYET BBIPa3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — o0ocHOBaHME — BBIBOA); [I1carh sipko, 00pazHoO, KUBO, HE TOJIBKO BCKPHIBAS
UCTUHY, HO U OTpa)kas CBOIO MO3MIIMIO, MPOMaraHAupys IOJIy4YeHHble pe3ynbTarhbl; [lucarsb
OCMBICIICHHO, CcOOMIofas TmpaBWia TpaMMaTHKW, HE 3JI0yHoTpednsis HayKooOpa3HBIMH
BBIPAKEHUSIMHU.

Pedepar BeImONHSIETCS B COOTBETCTBUM C TPeOOBAaHUSIMHU CTaHIAPTOB, Pa3paOOTaHHBIX
JUIsE TAHHOTO BHUAA JOKyMeHToB. Pabora nomkHa OBbITH BBIIONHEHa Ha Oenod Oymare
crangaptHoro jucta A4. Tekct MomKeH OBITh OTMEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs ciaenyronmm TpeOOBaHUAM: TapaMeTpbl MOJe CTpaHHUIL
JIOJDKHBI OBITH B TIpeneiaXx: BepxHee M HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAI — MOTYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nBera. Hymeparus ctpaHull B pedepare AOKHA OBITH
CKBO3HOM, HAYMHAsl CO BTOPOW CTPaHULIBI.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHbl U M3Y4€Hbl CTYJEHTOM Ipu HamucaHuu pedepara. J[aHHBIM CIHCOK OTpakaer
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJISET CYAUTh O CTEHEHH €ro
HNOJArOTOBKM M YIJIyOJleHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas mureparypa
pa3Melaercs B CIEAYIOIEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IIOCTAHOBJICHUS, HOPMaTUBHBIC
JOKYMEHTBI; BCSl yueOHas IuTeparypa B ajJ(paBUTHOM MOPSJIKE, 3aT€M CPEJCTBA MEPHOANYECKON
neyaTy B aln(aBUTHOM MOPS/IKE; CTOYHUKH U3 ceTu MHTepHeT.

MeTtoanyeckue peKOMeHAAlMH 110 HCI0JIb30BAHNIO HH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUil 00y4YeHust

JIns u3ydeHus: JEKIMOHHOIO0 MaTepuasna JUCHHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTHUU, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, TPOBEPEHHBIC
BPEMEHEM METOJbl MPENOJABaHUs, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, ONEPATHBHOCTh B MOJaye HHGOPMAIUHU, MO3BOJISIIOT JKOHOMHTH BpEMs
3aHIATHIH.

Kaxxnoe mnpaktuyeckoe (CeMHUHApCKOE) 3aHITHE KMMEET CBOWO 0col0yio  (opmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BHBATh y CTYJCHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaK W MpodeccHoHaNbHbIe KoMIeTeHuuu. I[locraHoBka
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETHYCCKHX CHUTYyalldd, CO3/IaHue
aTMocdepsl auanora Mexay MpernojiaBaTeieM U TPYNIoN Mo3BOJsAeT padoTaTh UHAUBHUIYAIBEHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
WHUIIUHPOBATH CAMOCTOSITENbHYIO pabOTy CTYIACHTOB. [Ipu oCcMBICIEHHH COAEpKAHUS BOIIPOCOB
MPaKTUYECKHUX 3aHATUHN TIPeCIeyeTcs 1esIb COOMI0AaTh MPEEMCTBEHHOCTh B TPO(ECCHOHATIEHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJICHTOB.

Kontponb camoctosTenbHONH pabOTHl CTYACHTOB MPHU3BaH CHAENATh MPOIECC OOyUEeHHs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHMMAaHUS JaKe, Ha TEPBbIi
B3I, MQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzaiys AesiTeIbHOCTH CTYIeHTa

Jlexkuus INocerienne NEKIMOHHBIX 3aHATUN U KOHCIIEKTUPOBAHUE JICKITUOHHOTO
Marcepuaia ABJACTCA HCAOCTATOUHBIM YCIOBHUEM JJIA YCICHIHOTO
YCBOGHMsI AMCUUIUIMHBL CTylEeHTY HEOOXOJUMO CHUCTEeMAaTHYECKU
paboTaTh ¢ y4ueOHOM U METOIUYECKON JTUTEPaTypoi, peKOMEeH1yeMO
M0 KaXJOMy pasfely JEeKTOpPOM, JOMOJHsSS KOHCHEKT JEeKIMH
HGO6XO}II/IMLIMI/I IMMOSACHCHHUAMH, YTOYHCHHAMHU W TCPMHUHAMH 110
nzydaemoit Teme. HeoOXxonumMo mucath KOHCIEKTHI JIEKIH: KpaTKo,
cxematuyHo. [locnenoBarenbHO (PUKCUPOBATh OCHOBHBIE MOJIOKEHUS,
BBIBOJIbI, (POPMYJIHUPOBKH, OOOOIIEHHS; MOMEYaTh BaKHBIE MBICIH,
BBIJIEJISITh KJIFOUEBBIE CIIOBA, TEPMUHBIL. [IpOBEpsATH TEpMUHBI, TOHATUI
C TOMOIIBIO  JHIMKIONEIHH,  ClloBapeil, CHpPaBOYHUKOB C
BBINIMCBHIBAHUEM TOJKOBaHMM B TeTpagb. (OO003HAUYUTH BOMPOCHI,
TEPMUHBI, MaTepuall, KOTOPBIH BBI3bIBAET TPYIAHOCTH, NOMETUTh MU




MOMbBITaTbCS HAWTH OTBET B PEKOMEHAYyeMou smteparype. Ecmu
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, HeoOX0IuMO
chopMyIHMpOBaTh BOIIPOC U 3a/1aTh MPENoaBaTellto Ha KOHCYJIbTalluH,
Ha MPAKTHUYCCKOM 3aHATUU.

JlaGopaTtopHoe
3aHsATHE

JlaGoparopHble  3aHATHS ~ HampaBieHbl  Ha  (OpPMUPOBAHUE
NPAKTUYECKHX YMEHHWH, CBS3aHHBIX C OpraHu3alueil aKTUBHOTO
B3aMMOJICIICTBUSL  YyUYaCTHUKOB 00pa3oBaTeNbHOrO Ipolecca 1o
U3Y4YEHHIO MaTepualla, 3aKpeIUIEHHE IPaKTUYECKMX HaBBIKOB JUIS
peuieHus mnpodeccuoHalbHbIX 3a1ad. [Ipy moAroToBke K 3aHATUSAM
HE0O0XOAMMO MOBTOPUTH JIEKIIMOHHBIA MaTepHall Mo U3y4aeMoil Teme,
W3Y4YUTh MaTepHuall, peKOMEHIOBaHHBIN IpernoaBaTesieM MO CIHCKaM
nauteparypsl. [loaroToBka k 1a00paTOPHBIM 3aHATUAM MIPECIIEIYET JIBE
OCHOBHBIE IIEJIM: MEPBOE - MOBTOPEHHE M3YYEHHOro marepuana. J[is
9TOrO HCIOJB3YIOTCA KOHCIEKTHI JIEKIMH, pEKOMEHJoBaHHas 15
OCHOBHAasi M [IOTMOJHUTEIbHAS JIUTEpaTypa; BTOPOE - YIIIyOJieHue
3HaHuil mo teme. JlabGopaTopHbIE 3aHATHS CIYKaT IS 3aKPEIUICHUs
TEOPETUYECKHX OCHOB, M3JIaraeMblX B JIEKIUAX, HOIyYCHHUS
MPAKTUYECKNX HABBIKOB peEIIeHUS NpodecCHOHAIbHBIX 3aaad. OHu
MPOXOJAT C HCIONb30BAaHHUEM CTEHJIOB, METOJIWYECKUX YKa3aHUM,
y4eOHO-HATTSAHBIX TOCOOMIA, B KOTOPBIX OTpakK€H HEOOXOAWMBIN
MUHUMYM 3a/lad JUisl OCBOCHMSI pa3[elioB M TeM JAMCLUUILTUHBI
3aBepIiaroniei 9acTeio 1a00paTopHOil paboThI sABIsIETCS 0PopMIICHHE
B paboueil TeTpaau otyeta. ComeprkaHue OT4eTa ONMpeaesseTcs: TeMon
3aHATUS ¥ MOKET BKIIIOYATh B c€Os BOMPOCHI Pa3IMYHOIO XapaKTepa.
Tax mpu npoBeaeHun 1a6OpaTOpHON pabOTHl B COCTaB OTYETAa MOTYT
BXOJUTH: KPaTKO€ OMMCAaHUE METOIHMKH BBIMOJIHEHHUS paboThI; cxema
nabopaTopHON YCTAaHOBKH; HEOOXOAMMBbIE pacueThl o o0paboTke
MOJTyYeHHOH HH(OpMaINK;, aHaIW3 IOJYYEHHBIX JAaHHBIX W oOriee
3aKkioueHue  (BbIBOABI). JOMOTHUTENbHbIE U WHIUBUAYaIbHBIC
TpeOOBaHUSI H3JIOKEHBI B METOJIMYECKHX TIOCOOMSIX K KaKIOU
nabopaTopHoii pabote

ITucnMmenHblie
JOMAIIIHHE  3aJaHuf
(KOHCIEeKT)

3HaKOMCTBO C OCHOBHOM U JIONOJIHUTEJILHOMN JIUTEpaTypol, BKIItoUast
CIpaBOYHbBIE U3/1aHUs, 3apyOeKHbIE UCTOUHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMUHOB, CBEIEHUM, TpeOyIoIUX 3alOMHUHAaHUA U
SABJIAIOIIMXCS OCHOBONoOJjaramomumu B 3ToM Teme. CocraBieHne
KOHCIICKTOB I10 MPOYXUTAHHBIM JIUTCPATYPHBIM HCTOYHUKAM U IP.

IIpy moAroToBKe K 3aHATHIO HEOOXOIMMO OPHUEHTHPOBATHCS Ha
KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPATypy.

ITo xaxmo¥ U3 TeM JUIs CAMOCTOSITENIBHOTO U3Y4YEHHUs], IPUBEJCHHBIX B
paboueil mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHJOBaHHYIO
JUTEpaTypy U TNpPH HEOOXOAWMOCTH COCTAaBUTh KpPAaTKUH KOHCIEKT
OCHOBHBIX  TOJOXEHWH, TEPMHUHOB, CBEIEHUH, TpeOyromux
3aIIOMUHAHUS U SBJIIOIINXCS OCHOBOIIOJIAraloIMMHU B 3TOU TEME.

21.]'[?1 pacinpCHUA 3HAHUH 110 JUCHUITIINHE PEKOMCHAYCTCA
HCIIONb30BaTh MIHTEpHET-pECYPCHI:

MIpPOBOAWTE IIOMCK B PA3JIMYHBIX CHUCTEMAX, TaKHUX KakK O6HH/IG
MOMCKOBBIE CcHCTEeMBl: www.yandex.ru, www.google.ru, a TaKxxe
CIICMUAJIBHBIC ITIONCKOBBIC CUCTEMBI.

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KontpoabHasi padora
(mucbMeHHast)

Ilenb KOHTPOJBHOM paboOThl - MpPOBEpKA Pa3BUTHUSI HABBIKOB,
YCBOEHHUSI M 3aKpEIUICHMs] MaTepuana, MOJIYYEHHBIX NpPU H3Yy4YEHUU
JUCIHUIUIMHBI, W BBINOJHIETCS CTYJEHTaMH 3a04YHOT0 OOyuYeHHSs.




Pa6ota BBITOJIHACTCA 1o VHIVBUAYaJIbHBIM 3alaHUSAM
MAIIMHONKUCHBIM WM  PYKONHCHBIM  TekcToM. Pabora  maer
BO3MOXXHOCTb YCTaHOBHUTH CTEIICHb YCBOCHHUS MaTepuala U YMEHHUE
MIPUMEHSTH 3HAHUS, OJIY4YEHHbIE IPU U3YYEHUH AUCLUUILIMHBL. PaboTa
CIOCOOCTBYET ~OBJIAZICHHIO MAaTepHajoM, [PUBUBAECT HAaBBIKU B
CaMOCTOSITEIbHOM PEIICHUH TPAKTUYECKUX BOIPOCOB M B pabore ¢

JIUTEPATYPOH.

JK3amMeH (YCTHBIII) OneHka OTBETa Ha HK3aMEHE MPOBOJAUTCS B COOTBETCTBUM C
[Tonoxxennem o OaILHO - PEHTHHIOBOM CHUCTEME OILICHKH 3HAHUU
crynenros COI'Y.

8. OueHouHbIe cpeACTBA /sl TEKYIIEr0 KOHTPOJIA YCIIeBaeMOCTH,
PYOe:KHOM aTTecTAIUM U MPOMEKYTOYHON ATTEeCTAIIMM MO UTOraM OCBOEHUS
AUCHUILIUHBI

PaGouas nporpamMa mnpeaycMaTpuBaeT IMPOBEJIEHHE JEKIMOHHBIX U IMPaKTHYECKUX
3aHATHM, a TakkKe CIEQyIlue BUAbBl padOT: CaMOCTOSTENbHYIO paboTy CTYAEHTOB IO
HOJArOTOBKE YCTHBIX COOOIIEHHMH, HAIIMCAHUIO JOKJIAJ0B U 3CCE, MOJArOTOBKY NpEe3eHTaluil u
00CyXJIeHUH 10 TeMaM JUCLUIUIMHBI - pa0OTy B aKTUBHOM M HHTEPAKTUBHOU (hopMax.

Pabouas nporpamMma npeamnosaraeT TeKyIui 1 IPOMEKYTOUHbIM KOHTPOJIb 3HAHUH.

Texywuii KOHmMpPoOnb — 3TO HENPEPHIBHO OCYLIECTBIIIEMbII MOHUTOPUHI YPOBHSI YCBOCHMUSI
3HAHUH U (OPMUPOBAHMSI YMEHUI U HABBIKOB B TEUEHUE CEMECTpa WK yuyeOHoro roga. Texkymuit
KOHTpOJIb 3HaHWW, YMEHMH M HaBBIKOB CTYAEHTOB OCYILIECTBIISIETCS B XO0J€ Y4eOHBIX
(ayIUTOPHBIX) 3aHATUH, NPOBOJUMBIX IO pacnucaHuio. PopMaMu TEKYLIEro KOHTPOJIs
BBICTYNAIOT OIIPOCHI HA CEMMHAPCKUX U MPAKTUYECKUX 3aHATHUAX, a TaKkKe KopoTkue (10 15 MuH.)
3aJlaHus, BBINIOJHSEMbIE CTYJEHTaMH B Hauyajle JIEKIMU C LEeJbI0 IMPOBEPKU HAIWYMs 3HAHUM,
HEOOXOIMMBIX JJISi YCBOCHHUSI HOBOT'O MaTepuaya MM B KOHIIE JICKIIMH Uil BBIICHEHUSI CTCIICHU
YCBOEHUS U3JI0KEHHOTO MaTepHaa.

Pybesxcnbiti konmpons OCyIECTBISETCS MO OKOHYaHUM W3Y4YEHHs] Marepuaia MOyl B
3apaHee yCTaHOBJEHHOE BpeMs. PyOeXHbI KOHTPOJIb MHPOBOAMTCS C IEJBIO0 ONpeeIeHHs
KayecTBa YCBOCHHUS MaTepuaia yueOHOro MoyJis B 1ieJIoM. B TeueHue cemectpa npoBoAUTCS JBa
TaKUX KOHTPOJIbHBIX MEPONPUATHS 1O TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
KOJI-BO KOJI-BO
dopma KOHTpPOJIA
0aJ1J1I0B 0aJ1J1I0B
Texywiaa oyenka cTyaeHTa B TeueHue 1-8 HEAEIU COCTOUT U3: 0 25
e BrInojHeHne TUCHhMEHHBIX JIOMAIITHUX 33JJAHUH 110 TeMaM 3aHSITHIA 1
CaMOCTOSITEIbHON paboThl (KOHCIIEKTOB) — 9 6
e [loaroroBka v OTBETHI HA MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=80
e [loaroroBKa M BBIIOJHEHHE J1a00OpaTOPHBIX paboT - 1 6@ 8 =8 6
1-a pybesxcnaa nucomennan KoHmponavHasa paboma 0 25
Texyuwyaa oyenxa ctynenta B teueHue 10-17 Hepenu cocTOUT H3: 0 25
e  BrIloJTHEHHE MMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATHN U
CaMOCTOSITeTIbHON paboThl (KOHCIIEKTOB) — 9 6



e [loaroroBka v OTBETHI HA MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [lonroroBka ¥ BEIIOJIHEHUE JIAOOPATOPHEIX padoT - 1 6@ 8 =8 6

2-2 pybedcnan RUCbMEHNAA KOHMPOIbHAA paboma

25

Hmozo

100

KouTpoJsbHble 3a1anus (1eMOBepCHH) IJIA OLEHKHM 3HAHMH, YMeHHMi, HABBIKOB H
(ni1M) ombITAa JAEATEJIbHOCTH, XapaAKTEPU3YIIMX 3TANbl (JOPMUPOBAHUS KOMIIETEHIUI B

npouecce 0CBOeHHs 00pa30BaTEJIbHOI POrpaMMBbl

1) Tumnosbie 3aganus 1t JABOPATOPHBIX 3ansTumit

1. O3HaKOMHTBCS C yCTPOHCTBOM peHTreHoBcKoro ammapara Y PC-60.

2. OnpenenuTs yIelbHYIO MOIIHOCTb Ha aHO/e TPYOKHU, KO3 (UIIMEHT MOJIE3HOIO
NeHCTBUS TPYOKH.

3. O3HaKOMUTbHCA C YCTPOUCTBOM peHTreHOBcKoM kamepbl PKJI. OcBouTts 3apsaaxy ee
(OTOIICHKOM!.

4. TloaroroButk o0Opasew. 3apsaIUTh KaMepy.

5. YcTaHOBHUTH MOJATOTOBICHHYIO KAMEPY Y BBIXOJHOTO OKHA PEHTIC€HOBCON TPYOKH,
BKJIIOYMTB alapar ¥ MoJIy4uTh PEHTTEHOIpaMMY OT MOJIMKPUCTAIUINYECKOT0 0Opasia.
3amucarh peKUM ChEeMKH: HaIlPsDKEHUE, aHOJHBIN TOK, MaTepuall aHOa, YKCIIO3HIIUIO.

6. IIposBUTH SKCIIOHUPOBAHHYIO IUICHKY.

7. BBINONHUTE ClEeNyIOIINE PUCYHKU: leKTpocxeMy nutanus Y PC-60, peHTreHOBCKOH
TpyOKH B pa3pese, cxeMy peHTreHoBckoi kamepsl PK/I B pa3pese.

8. 8. Ilo peHTreHorpaMmMe, CHITON OT MMWJIMHIPHYECKOTO oOpa3ia B kamepe [lebas,
OIPENIeNIUTh BEIECTBO OCPEICTBOM CPAaBHEHMS PACUETHBIX M TAOJIUYHBIX
MEKIUIOCKOCTHBIX PACCTOSHHIA.

9. IIpoBecTu peHTIeHOBCKYIO cheMKY B Kamepe Jlays tuma PKCO.

10. ITponHIUIIPOBATH TOJTYIEHHYIO JTay3TPaMMYy.

11. Onpenenuth OPUESHTUPOBKY OCH MOHOKPHCTAJJIa OTHOCUTEIBHO TJIaBHBIX INIOCKOCTEH.

12. N3meput paccrosinue 2L MexXy CAMMETPHYHBIMU JIMHUSIMH Ha TPEI0KESHHOM
PEHTreHOTpaMMe BPALEHUS U ONPEIEeTUTh EPUO HACHTUYHOCTH KPUCTAJLIA BJIOIb OCH
BpAIICHHUS.

13. Onpenenuth napaMeTpsl peIETKH, 00BEM IEMEHTAPHOM sTUeHKH, YUCIIO ATOMOB,
NPUXOSIINXCS Ha AJIEMEHTAPHYIO STYCHKY.

14. Onpenenuts, SABISETCS JIU 3JIEMEHTapHAas siueiika MPUMHUTHBHOM, 6a301IEHTPUPOBAHHOM,
00BMOLIEHTPUPOBAHHON MM TPAHELIEHTPUPOBAHHOM.

15. O3HaKOMUTBCS C YCTPOHCTBOM peHTreHOBCKoro augpaxkromerpa JJPOH-3.

16. OcBouTh YCTAaHOBKY 00pa3IoB U MOPSIO0K PabOTHI C MPUOOPOM.

17. IlpoBectu cbeMKy 00pa3l0B B AaBTOMAaTHUECKOM PEKUME.

Kpurepunii o11eHKH YCTHOTO M NHCbMEHHOT0 0TBETA
HA JJa00paTOPHOM 3aHSTHHM 10 JMCUHUILIHHE (KOJJIOKBHYMeE)
Ounenka XapakTepucTHKA 0TBeTa

5 CopepxaHue OTBETa COOTBETCTBYET OCBELUIAEMOMY BOIIPOCY, IOJIHOCTBIO
packpeiTa B OTBET€ TeMa, OTBET CTPYKTYPHPOBAaH, MJaHBl TpPaBUIEHBIC
apryMEHTHPOBAaHHBIE OTBETHl HA YTOYHSIOLIUE BOMPOCHI, JAEMOHCTPUPYETCS
BBICOKHH YPOBEHb YJaCTHS B TUCKYCCHUH.

4 CopepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, IOJIHOCTBIO




packpbiTa B OTBETE TeMa, JaHbl MpaBUJIbHbIC, apTyMEHTUPOBAHHBIE OTBETHI Ha
YTOUYHSIIOIIME BOMPOCHI, HO HMMEIOTCS HETOYHOCTH, TMPU HTOM  OTBET
HECTPYKTYPUPOBAH U JIEMOHCTPUPYETCS CPETHUN YPOBEHb Y4acTUs B JUCKYCCHU.

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BONPOCY, HO IpPH MOJIHOM
PacKpbITUM TE€Mbl HMEIOTCA HETOYHOCTH, JaHbl TMpaBUIbHBIE, HO HE
apryMEHTHPOBAHHBIE OTBEThl HA YTOYHSIOUIME BOIIPOCHI, JAEMOHCTPUPYETCS
HU3KHUI YPOBEHb y4acTus B JUCKYCCHM, OTBET HECTPYKTYPHUpPOBaH, HH(POpMALIHS
TpyZAHAa JUIsl BOCIIPUSITHSL.

CopepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOMPOCY, HO MPH MOIHOM
PACKpBITUU TEMBI MMEIOTCS HETOYHOCTH, JIEMOHCTPHPYETCS cllaboe BIIaJCHHE
KaTeropuaJIbHbIM anmnapaToM, JaHbl MPaBWIbHbIE, HO HE apryMEHTHUPOBAaHHBIC
OTBEThl HA YTOYHSIOLIME BOIMPOCHI, y4yacTUe B AUCKYCCHU OTCYTCTBYET, OTBET
HECTPYKTYypUpOBaH, HHGOpMaIus TpyAHA JJi BOCIPUSITHS.

2)TemaTnka caMoCTOSITEIbHOM PadoTsl (1Js1 popmupoBanusi komnerenuuii [k-1, IMK-

3
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Kpucrannorpaduueckrue cucteMbl KOOpAUHAT.

[Tpunnmne! nocTpoeHue cetku Bymbda.

[TocTpoenue DBoba.

[IpencraBienue o NPOCTEUIINX MIAPOBBIX YIAKOBKAX.
CBoiicTBa TEH30pa BTOPOTO paHTra.

JuarpaMma COCTOSTHUSI CUCTEMBI TIap KPUCTAILT — MOJJIOKKA.

OueHOYHBIH JUCT 32U THI pedepaToB (10KJIAT0B)

Onenka

Kpurepuii oieHKH KpaTKoro coooueHus

5

ConepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO ~ PAcKphITa,  COOOIICHWE  CTPYKTYpHUPOBAHO,  JIaHBl  IPaBUIIbHBIC
apryMEeHTHPOBaHHBIE OTBETHl HA YTOYHSIOIINE BOIPOCHI, JIEMOHCTPHUPYETCS BBICOKHI
YPOBEHb Y4acTHsl B JUCKYCCHHU.

CopnepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
MOJTHOCTBIO ~ pacKpbITa, JaHbl MPaBUIbHBIE, AapryMEHTHPOBAHHBIE OTBETHl Ha
YTOUYHSIIOIIME BOMPOCHl, HO MMEIOTCS HETOYHOCTH, TPU ITOM COOOIICHHE  He
CTPYKTYPUPOBAHO U AEMOHCTPUPYETCS CPeIHUHI YPOBEHb YUACTHS B IUCKYCCHH.

CopneprkaHue KpaTKOro COOONICHUS COOTBETCTBYET OCBEINAEMOMY BOIPOCY, HO MpHU
MOJTHOM  PacKpBITHM TEMBl HWMEIOTCS HETOYHOCTH, JaHbl IpaBUJIbHBIE, HO HE
apryMEHTUPOBaHHbIE OTBETHl Ha YTOUHSIOIIME BOIPOCHI, JAEMOHCTPUPYETCS HU3KHH
YPOBEHb Y4acTHs B JUCKYCCHH, COOOILIEHNE HE CTPYKTYPHUPOBAHO, MHPOPMALUS TPyIHA
JUTSL BOCTIPUSITHSL.

CopneprkaHue KpaTKOro COOOIICHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpHU
MIOJTHOM PAaCKpPBITUM TE€Mbl MMEIOTCSI HETOYHOCTH, JEMOHCTpUpYETCs ciaboe BialeHHe
KaTeroprajbHBIM aIapaToM, JaHbl IPaBUIIbHbBIE, HO HE apIYMEHTHPOBAaHHBIE OTBETHI Ha
YTOUYHSIIOIINME BOMPOCHI, YYacTHE B JIHUCKYCCHU OTCYTCTBYET, COOOIIeHHEe He
CTPYKTYPUPOBAHO, HPOPMAIHsI TPYAHA JUISI BOCIIPHATHSL.

3a BBITIOJIHEHUE JTAHHOTO BHUAA PabOThI MaKCHMMaJbHOE KOJMYECTBO OajIOB COCTaBISET 5

0aJIIoB, U3 HUX:




4) Bonipochl K py0e:kHBIM KOHTPOJILHBIM padotam (ITK-1, ITK-3):

Bomnpocs! k 1 pyoexHoii padore
biok 1

Kpucrannuueckue u amopdHble Tena.
MOHO- ¥ TONUKPUCTAILIIBI.
WneanbHble U peanbHble KPUCTAILIBL.
V3en, oHOMEpHas, AByMEpHas, IPOCTPAHCTBEHHAS! PEIIETKA.
3aKOH IOCTOSIHCTBA YIJIOB.
CHMBOJIBI YTIIOB, PSJIOB, INIOCKOCTEH.
Nupexcsl Munnepa.
Kpucrannorpadpudeckue npoexiuy. COOTHOIIEHUS MEXITY HUMHU.
Cetka Bynba.
. DNeMEeHTbl CHMMETPUHU U UX 0003HAYCHUS.
. 3aKOH LIEJIbIX YUCEIL.
. Ctepeorpadudeckasi MPOCKIUS TUIOCKOCTH.
. 'HomocTepeorpaduueckast mpoeKIus IPSIMOI.
. 'HOMOcCTHYECKas MPOEKIHA.
. HeBo3mMOkHOCTh OCel 5-ro mopsaka.
. [Ipuanmn Kropu
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12.
13.
14.
15.
16.
17.

0.

[TpaBuiia coueTaHus 3JIEMEHTOB CUMMETPHUH.
Kpucrannorpaduueckue kaTeropuu, CHHTOHUH.

dopmyna CUMMETPHH.

MatpuyHbie TpeaCcTaBIeHUs IPEoOPa30BaHUN CUMMETPHUH.
MexnyHapoaHbIE CUMBOJIBI KJIACCOB CUMMETPHH.
Cumsodsl Hlendmuca.

32 x1acca CUMMETPUH.

AKcuanbHbI€ KJ1acca CHMMETPHUH.

[TnaHakcuanbHbIe KJIaCChl CHMMETPUH.

[InananbHBIE KIACCHl CHMMETPHHU.

. OmpeziesieHre CUMBOJIOB TpaHel U pedep 1Mo METOTY KOCUHYCOB.
UYeTBepThiN MHIEKC FEKCArOHAJIBHON CUHTOHUU.

CBs13b MeX/1y CUMBOJIaMH IJIOCKOCTEN U HAIPaBICHUM.
ToueuHble rpyMNIbl CHMMETPHUHU.

Pemerku bpaga.

DopMBI KPUCTAIIIOB.

Omnpenenenre CMMBOJIOB HAaIIPaBJIEHUH.

Bonpocsl ko 2 py0exHoii padore

brok 1

1.
2.
3.

ATOMHBIE U HOHHBIE PAJINYCBHI.
Koopannanyonnoe unciio. KoopimHalmOHHBIN MHOTOTPaHHUK.
OmnpeneneHue CTEXMOMETPUIECKO (POpMYIIBI.



4. Meramiueckas CBs3b.

5. HonHas cBs3b.

6. KoaneHnTHas cBS3b.

7. TlnoTHas ymakoBKa 4acTHUIl B CTPYKTYypax.
8. CtpykTypa Meau U MarHusl.

9. CrpyKTypa KaMEHHOU COJIM U ajmMasa.
10. Crpyxrypa chanepura.Jl.2

11. CtpykTtypa Bropuwura. JI1.2

12. TlonuTumus.

13. Uzomopdusm. JI.3

14. IlpenenpHas rpymna CAMMETPUH.

jop!
=
)
=
\S)

[Tpuniun cummetpuu I1. Kropu.
ITpunuun @. HeiimaHa.
TenzopHoe onucanue GU3NIECKUX CBOMCTB KPUCTAILIIOB.
XapakTepucTuieckasi IOBEpXHOCTh TEH30pa BTOPOTO paHra.
CkanspHsie pu3nuecKre CBONCTBA.
BekropHbie ¢puznyeckne CBONCTBA.
JranekTpudyeckue CBOMCTBA.
VYkasaTenbHas HOBEPXHOCTh TUPOIEKTPUUECKOro cBoiicTBa. JI.3
OO6partHas peuietka. Bektop oOpaTHO# penieTku.
. ®U3HYECKUil CMBICI 00PATHOM PEIIETKH.
. YpaBuenue Bynbda-bperros B TepMrHax o0paTHOM peIIeTKH.
. Iloctpoenune DBonba.
. OcHOBHBIE CBOCTBa OOPaTHON PELIETKH.
. Onurukcus. JI.1

CoNoOA~WNE
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5) ITpumepsbl TecToBbIX 3aganmii mo qucuummHe (IMK-1, IMK-3):
HNucrpykuus cryaenTy: BuumarenbHo mpodnTaiiTe BOIPOC U BHIOEPUTE MPaBUIbHBIA BapUaHT
otBeTa. [IpaBUIbHBIN OTBET MOKET OBITH TOJIBKO OJIUH.

Bomnpoc

Kakwue kpucramibl 0651a1at0T BeICIIEH cUMMeETpUen?
OtBeTsl

MOHOKPHUCTAIINYECKHE

MOJUKPUCTAITMYECKHE

reKcaroHaJbHbIe

+KyOudeckue

Bomnpoc

N3oMopdHbIE KPUCTAIUTBI XapaKTePU3YIOTCS:
OTBETHI

+aHU30TPONTHBIMHU CBOMCTBAMU
M30TPONHBIMUA CBOMCTBAMU

JIMHEWHBIMA CBOMCTBAMHU

Bomnpoc
VYrael Mexay rpaHsaMu KpUCTaJIa HE 3aBUCHT OT:



OTBeTHI

+TeMnepaTypsl
CKOPOCTH pOCTa

(dbopMbI MHOTOIpaHHUKA

Bomnpoc

Kaxoit u3 nepeuncieHHbIX CUMBOJIOB SIBJIIETCSI CHUMBOJIOM y3J1a
OTBeThI

(hkl)

[hKI]

+[[hKI]]

Bomnpoc

Ocs 30HBI 00pa3yercs

OTtBeThI

+IepeceyeHueM rpaHen
[IEpECCUECHUEM HAIIPABICHUI
MIEPECEUCHUEM I'PaHu U IPSIMOU

Bomnpoc

CHUMBOJIBI TJIOCKOCTEH OMUCHIBAIOTCS
OTtBeThI

+cumBoiamu Muiuiepa

cumBoJiamu Belica

cuMBosiamu bpasa

Bomnpoc

Kak Ha3bIBaeTCS pacCTOSHUE MEXKAY IBYMs OMMKAHIIUMH TapajIebHBIMU IUIOCKOCTAMHU
ceTku?

OTBeTHI

MIPOMEXKYTKOM psijia

+MEXIITOCKOCTHBIM PACCTOSTHUEM

napamMeTpoM CCTKHU

Bomnpoc

PerukynsipHas IIOCKOCTH OMUCHIBACT

OTBeTHI

YHCJIO Y3JIOB B €IMHUIIE 00BeMa

YHCIIO Y3JI0B B DJIEMEHTApHOU sUeiike

+9HCITI0 Y3JI0B, IPUXOISIINXCS HAa €MHUITY TUTIOCKOCTH

Bomnpoc

PetukynsipHas mioTHOCTb, KAKUX TUIOCKOCTEH OOMbIIe
OTBeETHI

¢ GonpmuMu UHACKCaMu Musiepa

+C MaJIbIMM UHAEKcaMu Muiutepa

HE 3aBUCHUT OT UHJIEKCOB Muiepa

Bomnpoc
JIy1st ToCTpOCHHMSI THOMOCTepeorpaduIecKoi TPOSKIIHN TPOSITUPYIOTCS:
OTBeTBI



MHOT'OT'paHHUK

+MOJISAPHBIA KOMIUIEKC

OCH 30HBI

IJIOCKOCTh MHOT'OI'PaHHUKA

Bomnpoc
Crepeorpaduueckas mpOSKIHsI SIBISICTCS:
OTtBeThI
TOYKOU
+1yroit
IpPsAMOM

Bomnpoc

[Tpoexkiyst rpaHeit, MPUHAAISKAIINX OJHOM 30HE PaCIIOIaratoTCs:
OTBeTHI

Ha Tunepoose

+Ha Jyre OOJBIIOTO Kpyra

Ha MMPOU3BOIHOI KPUBOM

Bomnpoc

Cetka Bynnsda 3t0:

OTtBeThI

+cTepeorpadudeckas MPOCKIUS BCEH CHCTEMbI MEPUANAHOB U TapalIeIei
rHOMOCTepeorpaduyeckas MpOSKIUs BCEX rpaHei

THOMOHHUYECKAsI MPOCKIIHS BCEX HOPMaJICH K TPaHsIM MHOTOTPaHHUKA

Bomnpoc

Kaxkoe u3 mpeoOpa3oBaHUii SBISETCS JJIEMEHTOM CUMMETPHU:
OTBeTHI

JIMHUSA

+IJIOCKOCTh

3arsTas

TOYKa

Bomnpoc

He Ob1BaeT oceit cummerpuu
OTBeTHI

1™ mopsiaka

6" mopsiaka

+5™ mopsiaka

3" mopsinka

Bomnpoc

LleHTp MHBEPCHUU ITO:
OTtBeThI

IIJIOCKOCTH

npsimMas

+ TOuKa

Bomnpoc
dopmyiia CTEXMOMETPUU ONIUCHIBACT:



OTtBeThI

pacrog0oXeHne aTOMOB WJIM HOHOB B AJIEMEHTAPHOM sSTYEHKe
+4KCII0 aTOMOB WJIM HOHOB B 3JIEMEHTAPHOM SYEHKE
pasMephl JIEMEHTApHON STYEHKHU

Bomnpoc

[Tpu moBopoTe BOKpyT ocu 3™ mopsizka, purypa coBMenaercs cama coOom.
OTtBeThI

5 pa3

9 pa3

+3 paza

2 paza

Bomnpoc

Jlunus nepecedyeHus ABYX MJIOCKOCTEH CUMMETPUH SIBISIETCS
OTBeThI

LEHTPOM HHBEPCUH

+0CBhI0 CHMMETPUH

MJIOCKOCTHIO CHMMETPUU

Bomnpoc

dopmyiia CAMMETPUH OITUCHIBAET
OTBeTHI

+BUJI CAMMETPHUHU KPUCTAJLIA
CUHTOHUIO MHOTOTPaHHHUKA
(bu3HYeCKre CBOMCTBA KpUCTalIa

Bonpoc

Kakoii anemenTapHo# siuelike npuHaainexut 6asuc [[000]], [[1/2 Y2 1/21]]
OtBeTsl

IrPaHELICHTPUPOBAHHOMN

IIPUMUTUBHON

+00BEMHOLIEHTPUPOBAHHOM

0a301IeHTPUPOBAHHOI

Bomnpoc

K xako#t kaTeropuy OTHOCUTCS TPUTOHAJIbHASI CHHTOHUS
OTBeTHI

BBEICIIEH

+cpenHei

HU3IIEH

Bomnpoc

Kaxoit u3 nepedncieHHbIX CUMBOJIOB SIBJIIETCSI CHUMBOJIOM y371a
OTBeTHI

(hkl)

[hKI]

+[[hki]]

Bomnpoc
Kaxkas 3amuchk 1151 KyOM4eCKOW CHMHTOHMM YKa3bIBAIOT HA B3aMMHOE PACIIONIOKEHUE DJIEMEHTOB
CHUMMETPUU



OTBeTHI

+3L4 4L3 6L, 9PC
m3

M3

Bomnpoc

BexTop 00paTHOI1 penieTku pacnosaraercs
OTtBeThI

+HOpPMAaJIbHO K I'PaHU IPSIMOH peleTKH
HapajiesIbHO K IPaHU NMPSIMOM pelieTKu
nox yriioM 30° K rpaHu IPSIMON PeLeTKH

Bomnpoc

HanpapieHnue BekTopa 0OpaTHOM PEIIeTKH YKa3bIBaeT
OTBeTHI

HaIpaBJICHUE MaJIAIOMIETO JIyda

+HanpaBiieHue (G parupoBaHHOTO JTyda
HampaBJieHHue BeKkTopa broprepca

Bomnpoc

KoopauHaImoOHHBIM YUCIIOM HAa3bIBACTCS:

OTBeTHI

+4nCiI0 OIMXKAMIINX COCETHUX aTOMOB

YHCJIO OIMIKANIINX OJHOTHIIHBIX COCEIHUX aTOMOB
YHCJIO aTOMOB, COCTABIIIOIINX YJIEMEHTAPHYIO SIUCHKY

Bomnpoc

YeMmy paBHSETCSI KOOPIUHAIIMOHHOE YHCIIO B CTPYKTYPE KaMEHHOH COJIH:
OTBeTHI

4

+6

12

Bomnpoc

CummeTpusi OJHOOCHOTO CKMMAIOIIETOCS WJIM PAaCTATHBAIOIIETOCS MEXaHWYECKOTO YCHIIUS
ONUCHIBAETCS TPYNIION CUMMETPHH:

OTBeTHI

02

00/00

+oo/mmm

o0/oo1II

Bomnpoc
MarpuyHoe npeacTaBiIeHUE ONepaluid OTPAKEHUS B INIOCKOCTU XY (le) 3aIUIIETCS
OT1BeThI



0
-1

o O -
R O O O O O

0
-1 0
0 1
0 O

Bomnpoc

Kakue kpucramisl 001a1ai0T BeICIIeH CUMMETpHEN?
OTtBeThI

MOHOKPHUCTAJIJINYECKHE

HOJMKPUCTAIUTMYECKHE

reKCaroHajlbHbIe

+KyOHuueckue

Bomnpoc

H3oMopdHBIE KPUCTAIUIBI XapaKTEPU3YIOTCSL:
OTBeTHI

+aHU30TPOIHBIMU CBOMCTBAMHU
HU30TPOIHBIMU CBOMCTBAMH

JIMHENHBIMU CBOMCTBAMH

Bomnpoc

Vsl MeXy TpaHsIMU KPUCTaJlIa HE 3aBUCST OT:
OTtBeThI

+TeMnepaTypel

CKOPOCTH poCTa

($hopMBI MHOTOT'PaHHHUKA

Bomnpoc

Kakoli u3 nmepeuncieHHbIX CHMBOJIOB SIBJISIETCS] CHMBOJIOM Y3I1a
OTBeTHI

(hkl)

[hkI]

+[[hkI]]

Bomnpoc

Ocsb 30HBI 00pa3zyercs

OTtBeThI

+IepeceyeHueM rpaHen
[IEPECCUCHUEM HAIIPABICHUI
IIEPECEUECHUEM I'PaHu U IPSIMOU

Bomnpoc

PerukyisspHas MI0CKOCTh ONMCBIBAET

OTBeETHI

YHCII0 Y3JI0B B €IMHUIE 00beMa

YHCJIO y3JI0B B DJIEMEHTApHOU sSTUEHKe

+4UCII0 y3J10B, IPUXOAAIINXCS HA EAMHULY IIJIOCKOCTH



Bomnpoc

Jliis mocTpoeHus rHoMocTepeorpaduiecKoil MPOeKLUU MPOESLUPYOTCS:
OTtBeThI

MHOTOTPaHHUK

+IIOJISIPHBINA KOMILIIEKC

OCH 30HBI

IIJIOCKOCTh MHOTOTPAaHHUKA

Bomnpoc
Crepeorpaduueckast IpOCKITUS SBIISICTCS:
OTBeTHI
TOYKOM
+1ayrou
PAMO

Bomnpoc

Kaxkoii u3 nmepeyncieHHbIX CUMBOJIOB SIBJISIETCSI CHMBOJIOM Y3J1a
OTBeTHI

(hkl)

[hKI]

+[[hkl]]

Bomnpoc

Hampasiienue BeKTOopa 00paTHOM PEHICTKH YKa3bIBACT
OTBeTHI

HaIpaBJICHUE MTAJJAIOIIETO0 JIyya

+HanpapiieHue (G parupoBaHHOTO JTyda
HanpaBJieHHe BekTopa broprepca

Bomnpoc

KoopauHaImoOHHBIM YUCIIOM HAa3bIBACTCS:

OTBeTHI

+4CiI0 OIMXKANIITNX COCETHUX aTOMOB

YUCII0 ONMKAMIIMX OJHOTUITHBIX COCEAHUX aTOMOB
YHCIJIO aTOMOB, COCTABIISIOIINX YJIEMEHTAPHYIO STUCHKY

Bomnpoc

YeMy paBHSAETCS KOOPAMHAIIMOHHOE YHCIIO B CTPYKTYpe KAMEHHOMN COJIH:
OTBeTHI

4

+6

12

Bomnpoc

Cetka Bynnsda sto:

OTtBeThI

+cTepeorpadudeckas MPOCKITUS BCEH CHCTEMbl MEPUIMAHOB U TTapajlieiei
THOMOCTepeorpaduueckas MPOeKITNs BCceX TpaHeit

THOMOHHUYECKAsl MPOCKITHS BCEX HOPMAJIeH K TpaHsIM MHOTOTpaHHUKA

Bomnpoc
Kakoe u3 npeoOpa3oBaHuii SBISETCS 3IEMEHTOM CUMMETPHUU:



OTBeTHI
JIAHAS
+IJIOCKOCTh
3ansaras
TOYKa

Bomnpoc

K kakoli kaTreropuui OTHOCUTCS TPUTOHAIbHASI CHHTOHUS
OTBeTHI

BBICIIICH

+cpenHei

HU3IICH

Bomnpoc

Hampasiienue BekTopa 00paTHON PEIIETKU yKa3bIBACT
OTBeTHI

HaIpaBJIEHUE MaJIAI0LIET0 Jiyya

+HanpaBiieHue AU parupoBaHHOIO JTydya
HalpaBJieHUE BeKTopa broprepca

Bomnpoc

Kakas 3anuce /ig KyOM4ecKol CMHTOHUM YKa3bIBAIOT Ha B3aMMHOE PACIIOIOKEHHE JIEMEHTOB
CUMMETPUHU

OTBeTHI

+3L4 413 6L, 9PC

m3

M3

Bomnpoc

ITpu noBopoTe Bokpyr ocu 3™ mopsizika, purypa coBMeniaercs cama coOom.
OTtBeThI

5 pa3

9 pa3

+3 paza

2 paza

Bomnpoc

JluHus nmepecedeHus ABYX MIIOCKOCTEH CUMMETPUU SBISETCS
OTBeTHI

[EHTPOM HMHBEPCUU

OCBI0 CHMMETPHUH

+TJIOCKOCTBIO CUMMETPUHN

Bomnpoc

JIy1st MoCTpOCHMSI THOMOCTepeorpaduIecKoi TPOSKIIUN TTPOSITUPYIOTCS:
OTBETHI

MHOTOTPaHHUK

+TIONIIPHBINA KOMILIEKC

OCH 30HBI

MIOCKOCTh MHOTOTPaHHUKA

Bomnpoc



Crepeorpaduueckas mpOSKIHs SIBISIETCS:
OTtBeThI
TOYKOU
+1yroit
IPsIMOM

Bomnpoc

[Tpoekuus rpaneit, NpuHaAJIEKAIUX OJHON 30HE PACIOIATral0TC:
OTtBeThI

Ha Tunepoose

+Ha Jyre OOJBIIOTro Kpyra

Ha NMPOU3BOAHON KPUBOM

Bomnpoc

Cetka Bynnsda 370!

OTBeTHI

+cTepeorpadudeckas MPOCKIUS BCEH CHCTEMbl MEPUANAHOB U TapalIeIeH
THOMOCTepeorpaduueckas MPOeKIIUs BCceX IpaHeit

THOMOHHUYECKAsI MPOCKIIHS BCEX HOPMAJICH K TPaHsIM MHOTOTPaHHUKA

Bomnpoc

Kaxkoe u3 nmpeoOpa3oBaHUii SBISETCS JJIEMEHTOM CHMMETPHU:
OTBeTHI

JIMHUSA

+IJIOCKOCTh

3arsTas

TOYKa

Bomnpoc

CuMMeTpHusi OJIHOOCHOTO C)KMMAIOIIETOCsS WM PACTATHUBAIOLIETOCS MEXaHHYECKOTO YCHIIUS
OTIMCHIBACTCS TPYIION CHMMETPHH:

OTBeTHI

002

00/00

+oo/mmm

00/o0111

Bomnpoc
MarpudHoe npeAcTaBiIeHUE ONEPALUNA OTPAKEHUS B INIOCKOCTH XY (mJ—Z) 3aIULIETCS
OtBeTsl

10 0
+{0 1 O
0 0 -1
1 0 O
0 -1 0

0 0 O



-1 0 0
0 1 0
0 0 1
Bomnpoc
K xakoil kaTeropuu OTHOCUTCS TPUTOHAJIbHASI CHHTOHUS
OTBeThBI
BBICIIEN
+cpenseit
HU3IIEN
Bomnpoc
Kaxkas 3anuch 11 KyOM4eCKOW CMHTOHHMM YKa3bIBAIOT HA B3aMMHOE PACIIOJIOKEHUE DJIEMEHTOB
CUMMETpUU
OTBeTBI
+3L4 4L3 6L, 9PC
m3
M3
Bomnpoc
BekTop 00paTHOI pelIeTKy pacrosaraeTcst
OTBETHI

+HOpPMAJIbHO K IPaHU IPSIMOM perieTKu
napajuieIbHO K TPAHU MPSMOM pelIeTKH
oA yrioMm 30° K TpaHu MPSAMOM peleTKH

Bomnpoc

Hanpapnenue BekTopa oOpaTHOM pelIeTKH yKa3bIBaeT
OTBeTHI

HaIpaBlIeHUE MaIAIOIIETO JIyya

+HanpaBiieHue TG parupoBaHHOTO JTyda
HampaBlieHue BeKkTopa broprepca

Bomnpoc

Kakoii u3 nepeuncieHHbIX CHMBOJIOB SIBJISIETCS] CHMBOJIOM Y3J1a
OTBeTHI

(hkl)

[hKI]

+[[hkI]]

Bomnpoc

Kakoii u3 mepeunciIeHHBIX CHMBOJIOB SIBJISIETCS CHMBOJIOM Psiia
OTBETHI

(hkl)

+[hKl]

[[hkI]]



Bomnpoc

Ocb 30HBI 00pazyeTcs

OTtBeThI

+IepeceyeHueM rpaHen
IIEPECEYCHUEM HaIIPaBJICHUN
IIEPECCUCHUEM I'PaHU U IIPSIMOU

Bomnpoc

Kakoli u3 nmepeunciIeHHBIX CHMBOJIOB SIBJISICTCS CHMBOJIOM IJIOCKOCTH
OTBeTHI

+(hkl)

[hkI]

[[hkI]]

Bomnpoc

Kakue kpucramibl 00651a1at0T BbICIIEN cUMMETpUEn?
OtBeTsl

MOHOKPHUCTAJIJINYECKHE

HOJUKPUCTAIUTMYECKHE

reKcaroHajibHbIe

+KyOnueckue

Bonpoc

He OwiBaer oceit cummeTpun
OTtBeThI

1™ nopsaka

6" mopsinka

+5"° nopsiaka

3" nmopsiaka

Bomnpoc

[lenTp nHBEpPCHUH 3TO:
OTBeTHI

MJIOCKOCTh

npsmast

+TO4YKa

Bomnpoc

dopMyna CTEXUOMETPUU ONKCHIBACT:

OTtBeThI

PacIoJIOKEHUE aTOMOB MJIM MOHOB B DJIEMEHTAPHOM SYEHKe
+4HUCII0 AaTOMOB WJIA HOHOB B DJIEMEHTAPHOU STYEHKE
pa3Mepsl dJIEMEHTAPHON TYENKHU

Bomnpoc

[Tpu moBopoTe BOKpyr ocu 3™ nopsizika, purypa copMeniaercst cama co0oi.
OTtBeThI

5 pa3

9 pa3

+3 paza

2 paza



Bomnpoc

Kakoii anemenTapHoii siuelike npuHaanexut 6asuc [[000]], [[1/2 Y2 1/21]]
OTtBeThI

IPAHELICHTPUPOBAHHON

MIPUMHUTUBHOM

+00BEMHOLIEHTPUPOBAHHOM

0a301IeHTPUPOBAHHOM

Bomnpoc

Kakue kpucramisl 001a1at0T BeICIIeH CUMMETpHEN?
OTtBeThI

MOHOKPHUCTAJIJINYECKHE

MOJIMKPUCTAIIINYECKHE

reKCaroHajlbHbIE

+KyOndeckue

Bomnpoc

Kakoii asmemenTapHoii sueiike npuHaaieskut 6asuc [[000]], [[ 0 1/2 1/21]]
OTtBeThI

+IpaHELICHTPUPOBAHHON

MIPUMHUTUBHOU

00BEMHOLIEHTPUPOBAHHOU

0a301IeHTPUPOBAHHOM

Bomnpoc

Bekrtop 00paTHOI! perieTky pacnosaraercs
OTtBeThI

+HOpPMAaJIbHO K I'PaHU NPSIMOH pelIeTKH
NapajuleJIbHO K TPaHM MPSIMON peleTKH
nox yriioM 30° K rpaHy MPSIMOW PELETKH

Bomnpoc
Cdepurueckast mpoOEKIUs 3TO
OTBeETHI

MIPOEKIIMS MOJIIPHOTO KOMILIEKca Ha chepy

IIPOEKIINS MOJIIPHOTO KOMIUIEKCA HAa 9KBATOPUAIBHYIO INIOCKOCTh
MPOEKIINS MOJIIPHOTO KOMILJIEKCA Ha MJIOCKOCTh MPOXOISIIYIO Yepes3 MOIII0C
+IIpoeKLUs HOPMaIM K IpaHH KpUcCTauia Ha chepy

Bomnpoc

Crepeorpadudeckast IpOEKIUs 3TO

OTtBeThI

+COBOKYITHOCTh CEPUUCCKUX MPOCKITHIT

MPOEKIIUS MOJIIPHOTO KOMIUIEKCA Ha SKBATOPHUATBHYIO IITOCKOCTh
MIPOEKIIHS MOJIIPHOTO KOMITJICKCA Ha IIIOCKOCTh MIPOXOIATIYIO Yepe3 IMOTFOC
MPOEKIIHUS HOpMaJIH K TPaHH KpUcTaia Ha chepy



Bomnpoc

[Tpu moBopoTe BOKpyT ocu 4" mopsiika, Gurypa COBMENIaeTcsi cama co0oil.
OTBeTHI

5 pa3

9 pa3

3 paza

+4 paza

Bomnpoc

['HOMOcTepeorpaduyeckas MPOSKIIHsI 3TO

OTBeTHI

COBOKYITHOCTH C(hepUIECKHX MPOCKIIUH

+IIPOEKIUS MOJISIPHOTO KOMIUIEKCA Ha IKBATOPUATBHYIO MJIOCKOCTh
MPOESKIIHS MOJIIPHOTO KOMILJICKCA Ha IJIOCKOCTh MPOXOIAIIYIO Yepe3 MOJIH0C
MPOEKIIMS HOPMaJIM K TPaHH KpUcTailia Ha chepy

Bomnpoc

['HOMOHUMYECKast TPOEKIIUS 3TO

OTtBeThI

COBOKYITHOCTH C(hepUIEeCKIX MPOSKIIUN

MIPOEK S MOJISIPHOIO KOMILIEKCA Ha 9KBaTOPUAIIbHYIO IIJIOCKOCTh
+IPOEKLHS NOJISIPHOTO KOMIUIEKCA HA MNIOCKOCTh MPOXOIALIYIO Yepe3 MOJIFOC
MIPOEKIIMS HOpMaJIH K TPaHH KpucTaia Ha chepy

Bonpoc

ITapamerpsl Beiica oTHOCATCA K nHACKCaM Mroiiepa Kak
OtBeTsl

IIPSIMO MPONOPLHOHATIBHBI

+00paTHO MPOMOPIIMOHAIBHBI

PaBHBI

HE PABHBI

Bomnpoc

[TpoekIust HOpMaJld K TPaHU KpHCTaia Ha chepy 3TO
OTtBeThI

rHOMOCTepeorpaduyeckast MpOSKIUs
THOMOHHUYECKAst IPOCKITHS

crepeorpaguyeckas MpoeKIus

+cepuueckas mpoexus

Bomnpoc

COBOKYITHOCTh C(hepHUECKUX MPOCSKIUI ITO
OTtBeThI

rHOMOCTepeorpaduyeckast MpOSKIUs
THOMOHUYECKAst IPOCKIHS
+crepeorpaduaeckast IpOEKITUs
ceprueckas mpOeKIHs

Bomnpoc
[Tpoekiust MoISIPHOTO KOMITIIEKCA Ha IIOCKOCTh TMIPOXOIAIIYIO Yepe3 MOJTF0C 3TO
OTBeTBI



rHOMOCTepeorpaduyeckas mpoeKIus
+TrHOMOHHYECKAs TIPOCKITUS
cTepeorpaduveckas mpoeKIUs
ceprueckast IPOSKIUs

Bomnpoc

[TpoeKIust MoJIIPHOTO KOMIUIEKCa Ha SKBATOPHAIIBHYIO TUIOCKOCTH 3TO
OTBeTHI

+rHOMOCTEepeorpaduueckas MPOCKIUs

THOMOHUYECKAst IPOCKIHS

cTepeorpadudeckast IpOCKIIHsI

ceprueckas mpOeKIHs

Bomnpoc

H3oMop(dhHBIC KPHCTAIIIBI XapaKTePU3YIOTCS:
OTBeTHI

+aHU30TPOIHBIMU CBOMCTBAMHU
HU30TPOIHBIMU CBOMCTBAMHU

JIMHENHBIMU CBOMCTBAMH

Bomnpoc

Vsl MeXAy rpaHsIMU KpUCTaslIa HE 3aBUCST OT:
OTtBeThI

+TeMnepaTypel

CKOPOCTH poCTa

($hopMBI MHOTOT'PAaHHHUKA

Bomnpoc

CHMBOJIBI TNIOCKOCTEH OIKMCHLIBAIOTCS
OTBeTHI

+cumMBosaMu Mujiepa

cuMBoJamu Beiica

cuMBojamu bpass

Bomnpoc

Kak Ha3piBaeTCs paccTOSHHE MEXIY IABYMs ODKAWIIMMU TapaJIeTbHBIMH IJIOCKOCTSIMU
ceTkH?

OTBeTHI

MIPOMEKYTKOM psiia

+MEXKIIJIOCKOCTHBIM PACCTOSTHUEM

napaMeTpoM CETKH

Bomnpoc

PetukyspHas TUIOCKOCTh OMUCHIBACT

OTBETHI

YHCIIO Y3JIOB B €IMHUIIE 00BeMa

YHCIIO Y3JI0B B DJIEMEHTAPHOU sYeiiKe

+9HCITI0 Y3JI0B, IPUXOISIINXCS HA €MHUITY IITIOCKOCTH

Bomnpoc
PerukynsipHas mioTHOCTb, KAKHX TUIOCKOCTEH OOMbIIe



OTBeTHI

¢ OonpIMMU UHACKcaMu Musuiepa
+C MalbIMK HHJIEKcaMu Muepa
HE 3aBHCHUT OT UHJIEKCOB Muiuiepa

Bomnpoc

Jlyist mocTpoeHwMsI THOMOCTEepeorpaduiIecKoi MPOSKIIUU TPOSIUPYIOTCS:
OTBeThI

MHOTOTPaHHUK

+IOJSIPHBIA KOMITJIEKC

OCH 30HBI

MJIOCKOCTh MHOTOTPaHHUKA

Bomnpoc

K xakoil kareropuu OTHOCUTCS TPUTOHAJIbHASI CHHTOHUS
OTBeTHI

BBEICIICH

+cpenHen

HU3IIEH

Bomnpoc

Kakoii 13 nepeyrcieHHbIX CUMBOJIOB SIBJISICTCS. CAMBOJIOM Y3712
OTBeTHI

(hkl)

[hKI]

+[[hkI]]

Bomnpoc

Kaxkas 3anmucek 111 KyOM4eCKOW CMHTOHMM YKa3bIBAIOT HA B3aMMHOE PACIIOJIOKEHUE DJIEMEHTOB
CUMMETpUU

OTBeTHI

+3L4 4L3 6L, 9PC

m3

M3

Bomnpoc

BexTop 06paTHOil pemieTku pacnoaraercs
OtBeTsl

+HOpPMAJIbHO K I'PaHu MPSIMOI pereTKu
NapaJuIeJIbHO K TPaHM MPSIMON PELLETKN
no yrioM 30° K rpaHy MpsIMON peleTKu

Bomnpoc

Hampasnenue BekTopa 00paTHON pPelIeTKH yKa3bIBaeT
OTBeTHI

HalpaBJI€HUE NaJaoUIero JTyJya

+HarnpaBieHue JuGparupoBaHHOTO JTyda
HarpaBJjeHue BekTopa broprepca

Bomnpoc



KoopauHaimoHHBIM YUCIIOM Ha3bIBACTCS:

OTBeTHI

+4pcio OMMKAUIINX COCEIHNX aTOMOB

YUCJI0 OJIMXKANIINX OHOTHUITHBIX COCEIHUX aTOMOB
YKCJI0 aTOMOB, COCTABIIAIONINX 3JIEMCHTAPHYIO STUCHKY

Bomnpoc

YeMy paBHSETCS KOOPAMHAIIMOHHOE YUCIIO B CTPYKTYPEe KAMEHHOM COJIH:
OTBeTHI

4

+6

12

Kpurepun oueHuBanmus:
Bcero B Tecte 25 BonpocoB. 3a KaxKAblil MpaBMIIbHBINA OTBET — 1 Oasu.

IIpoMe:KyTOUYHBII KOHTPOJIb - UTOTOBAsl OIICHKA 3HAHUW CTYIEHTA, OCYIIECTBIISICTCS 110
HAKOMUTENIBbHOM cHCTeME CYMMHUPOBAaHMEM OalljioB, IMOJYYEHHBIX B MpoOIecce TEKYIIEero u
pyOEKHOTO KOHTPOJIS.

®opma MPOMEKYTOUHOTO KOHTPOJIISL — SK3aMEH.

[IpoBeneHrEe TEKYyIIEr0 W MPOMEXKYTOYHOIO KOHTPOJISI IO AMCIHUIUIMHE OCYIIECTBISECTCS B
cootBercTBu ¢ [Tonoxennem COI'Y.?

MeTtoauka (OpMHPOBAHMS PE3yJIbTHPYIOLIEH OLEHKH?

B xone Teky1ero KoHTposst cTyaeHTbl MOryT Habpats 0-100 Gaswios:

1 —s1 pyOekHasi aTTECTALMA - MAKCUMAJILHO 50 0aJ/1510B; U3 HUX:

Ot 0 10 25 6annoB (pyOekHas aTTecTaiys) — TeCTUpoBaHue B 1ieHTpe TectupoBanus COI'Y
WM KOHTPOJIbHAs paboTa,

Or 0 no 25 OGamwnoB(Tekymias OIIEHKAa) — aKTHBHas paboTa 3a JaHHBIA MEpUOJ Ha
CEMMHAPCKUX (MPaKTUYECKUX ) 3aHATUAX

2-51 pyOeKHasl ATTECTAIMA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 10 25 GamioB (pyOekHas aTTecTallus) — TECTUpOBaHUE B 1ieHTpe TecTupoBanusi COI'Y;

Ot 0 10 25 GansIoB (TeKyuias OleHKa)— akTUBHAsl paboTa 3a JaHHBINA MEepUOJ Ha
CEMMHAPCKUX (MPaKTUUYECKUX ) 3aHATUAX

IIpomeKyTOUHBIN KOHTPOJIb:

st 3x3amena:

3a yCcTHBIN OTBET HA HK3aMeHe CTyJeHT noiydaet 0-50 6aos.

CTyneHThl, MOJIyYHBIIUE B XO/1€ TEKYILEro U pyOekHOTro KOHTpoist 56-100 Oanos,
ABTOMATHYECKHU NOJYyUYaIT «DK3aMEHY.
PesynbTupyrornas omeHka ckiaasiBaeTcs mo coorsercrpytomieid BPC gopmyie.

! TlonoxeHue 0 TeKylleM KOHTDOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOH aTTeCTalluu OOYYaroluxcs Mo
o0pa3oBaTeNbHBIM TNPOTpaMMaM  BBICIIETO 00pa3oBaHMS — TIporpamMmaM OakajaBpuaTa, MarucTpaTrypsl H|
cnermanuteta B COI'Y (B mocnenneit penakuuu ot 08.07.20 . Ip. Ne 173).

2 B cootsercteuu ¢ ITonoxenneM o BPC oueHuBanus obyyaromuxcs 04Hoi GopMbl 10 06pa3oBaTENbHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



IIIxana HTOroBOM aKaIeMHYECKOH YCIIEBAEMOCTH CTY/ICHTOB

Cucrema ouenok COI'Y
DopMa KOHTPOJISI Cymma 0aJ/u10B Ha3Banue
86 - 100 OTJINYHO
DK3aMeH 71-85 XOPOIIO
56-70 yJIOBJIETBOPUTEIHHO
3audt 56-100 3a4TEHO
0-55 HE 3a4TEHO

3adeT MpoOBOAMTCS B YCTHOU (hopme.

Kpurepuu onenku

- OIICHKA «3a4TEHO» BBICTABIISIECTCSA O0YUaIOLIEMYCs, €CJIM OH TIyOOKO U MPOYHO YCBOUII
IPOrpaMMHBIM  Marepuaj, TIOKa3aJl TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOpeaau3alluiy,
UCIIOJIb30BAHUIO TBOPYECKOrO MOTEHIMANa, CHOCOOHOCTh K CaMOCOBEpPIIEHCTBOBAHHMIO Ha
OCHOBE TPAJUIMOHHON HPABCTBEHHOCTH, HWCYEPIBIBAIOIIE, IIOCIEI0BATEIbHO, JIOTUYECKU
CTPOIHO €ro M3Naraer, yMeeT TECHO YBS3bIBATh TEOPUIO C MPAKTUKOMN, CBOOOIHO CIIPABIISIETCS C
3aJauaMi  [OMCKAa HEOoOXoMuMOW uWH(pOpMAMM B CHOPAaBOYHBIX W HMHTEPHET-PECypcax,
UCIIOJIB3YET B OTBETE MaTepuall CJIOBApEl, MPAaBWIBHO M TBOPYECKU CTPOUT JUATOTHYECKYIO
peub, BiaJieeT HaBBIKAMH TOBOPEHHMS, TUChMa, YTCHHUS U TiepeBoia ¢ 00beMe, He0OXOAUMOM IS
OCYIIECTBIIEHUS TPO(HECCUOHATILHON e TEIbHOCTH;

- OLIEHKA «HE 3a4TE€HO)» BBICTABIISIETCA 00yYaroIeMycsl, KOTOPbI HE 3HAET 3HAYUTEIIbHOMN
4acTH MPOTPAaMMHOIO0 MaTrepuana, He MOKa3ajl JIO0CTaTOYHOM TOTOBHOCTHM K CAaMOpPa3BUTHIO,
camMopeau3alli,  HUCIOJIb30BAaHUIO  TBOPYECKOrOo  IMOTEHIMANA, CIIOCOOHOCTH K
CaMOCOBEPILIEHCTBOBAHUIO HAa  OCHOBE  TPAJMLMOHHOM  HPABCTBEHHOCTH, JIOIYCKAaET
CYILLECTBEHHbIE OLIMOKHU, HEYBEPEHHO, C OOJBLIIMMH 3aTPYAHEHUSIMH BBIIOJIHAET IPAKTUUECKUE
3aJjaHus 10 MPOBEPKE HABBIKOB FTOBOPEHMSI, YTCHHS U TIEpeBO/ia TEKCTa B 00beMe, He0OX0IUMOM
JUTSL OCYIIECTBIICHHSI TPO()ECCHOHAILHON AEITEITbHOCTH.

Bonpoce! aJst noaroroBku k sx3ameny (IK-1, TK-3):

Kpucrannuueckue u aMmopgHble Tena.
MOHO- ¥ TOIMKPUCTAILIBI.
WneanpHble U peaabHble KPUCTAILIBL.
V3en, onHOMEpHas, JByMEpPHasi, IPOCTPAHCTBEHHAS PEIIETKA.
3aKOH MTOCTOSIHCTBA YIJIOB.
CHUMBOJIBI YTIIOB, PSIIOB, MJIOCKOCTEH.
WNunexcel Munnepa.
Kpucrannorpadpuueckue npoexunu. COOTHOIIEHUS MEKTY HUMHU.
Cerka Bynba.
. DIIeMEeHThl CHMMETPUH U UX 0003HAUEHUS.
. 3aKOH LIEJIBIX YHUCEIL.
. Crepeorpaduueckasi IpoeKIus MIOCKOCTH.
. 'HoMocTepeorpaduueckas IpoeKIHs IPSIMOii.
. 'HOMOCTHYECKAs MPOEKIIHSL.
. HeBo3MOKHOCTB Oceil 5-ro nopsiaka.
. [Ipunnun Kropu
. IIpaBuna coueraHus 3J1€EMEHTOB CUMMETPHH.
. Kpucrannorpaduueckre kareropuu, CHHTOHUH.
. @opmyna CHMMETPHH.
. Matpuunble npeacTaBieHus MpeoOpa3oBaHUi CUMMETPHUU.

CoNoOARWNE

NRPRPRRPRRPRRRRERRE
CQOWONOOUDMWNEO



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

MexnyHapoaHbIE CUMBOJIBI KJIACCOB CUMMETPHH.

Cumousl [lendumca.

32 xiacca CUMMETPUH.

AKcCuanbHbI€ KJ1acCa CHMMETPHUH.

IInanakcHagbHbIE KJIACCHI CUMMETPHH.

[InananbHBIE KJIACCHI CAMMETPUHU.

Onpeznenenne CUMBOJIOB TpaHel U pedep 1Mo METO Iy KOCHHYCOB.
YeTBepThlil MHAEKC F€KCArOHAIIBHOW CUHTOHHH.

CBs13p MEX1y CUMBOJIaMH IJIOCKOCTEN U HAIPaBJICHUM.
ToueuHnsle rpymnnbl CAMMETPHUHU.

Pemerku bpaga.

POopMBI KPUCTAIIIOB.

OmnpeneneHne CMMBOJIOB HAIIPaBJIECHUM.

ATOMHBIE U HOHHBIE PA/ILYCHI.

KoopannanyronHnoe unciio. KoopamHanmoHHbIi MHOTOTPaHHUK.
Omnpenenenue CTEXUOMETPUUYECKON POPMYIIBL.
Merannuueckas CBA3b.

WNounHnas cBs3b.

KoBanenTtHas cBs3b.

[InoTHast ynakoBKa 4acCTHI] B CTPYKTYypax.

CrtpyKTypa M€y U MarHusl.

CrpyKTypa KaMEHHOH COJIU U ajamasa.

Crpykrypa chanepura.Jl.2

Crpykrypa BropuuTa. JI.2

[TonuTunus.

Nzomopduzm. JI.3

IIpenenbHas rpynmna CHMMETPHH.

[Tpunmun cummetpuu I1. Kropu.

ITpunnun @. HeiimaHa.

Ten3zopHoe onvcaHue GU3NUECKUX CBOMCTB KPUCTAIIIOB.
XapakTepucTUYECKasi IOBEPXHOCTh TEH30PAa BTOPOT'O PAHTa.
CkanspHble (pu3nYecKue CBOUCTBA.

BexTopHble (pu3nueckue cBoicTBa.

JnanekTpuyeckue CBONCTBA.

VYkaszaTenbHas NOBEPXHOCTh MUPOAIEKTPUUECKOro cBoiicTBa. JI.3
OO6parHas penierka. Bektop o6paTHOH pemieTky.
®u3nyecKuil CMbICI 00paTHON PELIETKH.

VYpasuenue Bynbda-bperros B repmuHax o0paTHOI pemeTky.
[TocTpoenue DBosnba.

OcHOBHBIE CBOWCTBa 0OpPaTHO pereTKy.

Onutukcus. JI.1



Iloka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIETEHIHIi HA Pa3THYHBIX ITANaX UX
(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETEHIIMIA

«MUHUMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6as10B)

«MuHHUMAaJILHBIA
YPOBEHb)»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6asi10B)

«BbICOKH ypPOBEHb»
(86-100 6an10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Koumnemenyuu

cpopmuposativ. cpopmuposativi. chopmuposatnbi. cpopmuposanbi.
3HaHuA  OTCYTCTBYIOT, | CchopMupoBaHbI 3HaHuA obmupHBIe, | 3HAHUS TBEpIBIC,
YMCHHS W HaBBIKM HeE | 0a30BbIC CTPYKTYPBI | CHCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hOopMHPOBaHEI. 3HAHHH. Ymenus HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHbl | penpoayKTUBHBIHN YmMmenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MPUMEHSIOTCS K | PEIICHHUIO KaK TUITOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK W HECTaHJapPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITETHHOCTH CaMOCTOSITETFHOCTH,
YCTOMYHBOTO BBICOKAsl aJlallTHBHOCTH
MPAaKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
OnucaHue KpUTEpHeB OLEeHUBAHUA
OOyuatomuiics Oo6yuatommuiicst Oobyuarommuiics OoOyuaromuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUWSA | - 3HAHWE W [IOHWMaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUIECKOTO OCHOBHBIX  BOTPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHIUITHATEHEIE OCHOBHBIC BOTIPOCHI, | MaTepuara; MaTepuana;
omMOKK MpH OTBETE Ha | OMOKKM B OTBETE, | -  TBEpAble  3HAHUS | - TMOJHOE TOHUMaHHE
OCHOBHBIE BOIIPOCHI, | HEIOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHWE W | IOHMMaHHE CYIIHOCTH | MaTepHana. B3aMMOCBSI3U
MOHUMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTpuBaeMBbIX
MOHATUI U KaTEropuii; - HEYBEpPEHHBIE U | YCTaHABJIMBATh U | IPOLIECCOB U SIBICHU,
-HEeTIOHNMAaHUe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBS3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEIIbHBIE MPaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHUTEIBHBIX BOIIPOCHI; BBISIBIISITD paMKax o0CykKITaeMbIX
BOIIPOCOB B  paMKax | - HEJIOCTATOYHOE | MPOTUBOPEYHS, 3aJJaHNH;
3a/1aHui; BIIQJICHUE JINTEPATYPOH, | TPOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBUE YMEHHS | PEKOMEHJOBaHHOMN TEH/ICHIIMU Pa3BUTHSI, yCTaHaBJIUBaTh u
BBITIOJIHSTh IPOrpaMMOit - MIPaBUJILHBIC U | OOBICHSTH CBSI3b
MPaKTHYECKUE 3aJaHUs, | JUCIUTUINHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHUU;
MPEeAyCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
pOrpaMMoin omurboK pemaTb | OTBETHI Ha | TIOCJIeIOBaTebHbIE,
JUCITUTLTAHBL; MIPaKTUYECKUE 3aJ[aHHs, | TOCTABICHHEIC coJiepKaTelibHbIE,
- OTCYTCTBHE | KOTOpBIE CIIeIyeT | BOIPOCHI; KOHKPETHEIC u
TOTOBHOCTH BBITIOJIHUTD. - yYMEHHE  pelaTh | UCUEPIILIBAIOIINE
(crmocobHOCTH) K MPaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3a/IaHMUSI,
JUCKYCCHM M HHU3KYIO KOTOpBIE cleayer | a TaKxKe
CTENeHb KOHTAKTHOCTH. BBITIOJTHUTE; JIOTIOJTHUTENIbHBIE




- BIIaJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATypoi, 9K3aMEHaTOPa;
PEKOMEHIOBaHHOM - yMEHUE  peuiaTh
MpOrpamMmMoit MPaKTUYECKUE 3a/IaHuUs;
JUCIUTUINHEL, - CBOOOIHOE
- HAJIM4YHE COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAaHHOM OTBETaX Ha BOMPOCHI
MO3HIINHN 1o | MaTepUaIoB
0o0cy)XIaeMBbIM PEKOMEHIOBAaHHOU
BOIIPOCAM. OCHOBHOU 51
Bo3moxHBI JOTIOJIHUTEJILHOMN
HE3HAYHNTEIIbHEIC JIUTEPATYPBI.
OrOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICHBHBIX TOI0KCHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIBHO | «XOPOLIO0» / «3aUYTEHO» «OTJIHYHO» /
HO» /He 3aYTEeHO0 » | «32aYTEHO» «324YTEHO»

9. YuyeOHOo-MeTOoAMYECKOE U HH(POPMALMOHHOE 00ecTedeHue JUCIUIIMHBI

a) OCHOBHAasI JIUTepaTypa:

YueOHuKU DNEeKTPOHHBIE
HanmenoBanue ABTOD I'on W3JIaHMS
U3JIaHUS
OcHOBHbIE
1. Kpucramnorpadus MLII. Ilackonbekas. | 2001r.
2.OCHOBBI KpUCTAJUIOPUIUKU Cuporun 0.1, M., 1943r,
MLIL. [lackonbckas. | 223¢
3.dusnueckue CBOMCTBA Haii JIx. M., 1972r.,
KPUCTAJIJIOB. 375c.
4.Pentrenorpaduueckuii u M., 1987r.
AJIEKTPOHHO-ONTUYECKUI aHaAJIN3.
5.PykoBOACTBO 1O O®pank-Kamenenkuii | M., 1972r.,
PEHTTEeHOBCKOMY McclieoBanuio | B.A. 349c.
MaTepHasoB.
6.Kpucramnorpagus, A.C. Ymanckuit M., 2003r.,
peHTreHorpadus, SIEKTPOHHAS 590c.
MUKPOCKOIIHS.
7.Marepuaisl 3J1€KTPOHHOU B.H. [aBb110B. M., 1991r.,
TEXHHKH U METOBI X aHaJIM3a. 184c.
JlomoIHUTEIbHEIE M., 1986r.,
184c.
8.0mnpenenenne CTpyKTypbl KpUCTAJLIOB.
9.PentrenoctpykrypHslil ananus. | [.b.bokui, Corvy,
M. A .Komwui, 2008r.




3JIeKTPOHHBbIE ON0IHOTEYHBbIe CHCTeMBbl, ¢ KOTOpbIMU Y COI'Y umeercst aelicTBY0OIMiA
JA0r0BOP, COBpPeMeHHbIe TNpodeccCHOHANbHbIe 0a3bl, HHPOPMALMOHHbIE CIPABOYHBbIE
CHCTEeMBbI:

— eLIBRARY.RU [DnexTponHbIii pecypc]: Hay4Has 3JekTpoHHas OubOmmorexa. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— UznarensctBo «HOpaliTy [DNEKTPOHHBINA pecypc]: ANMEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: http://biblio-online.ru.

- VauBepcuteTckas Oubamoreka online [D5eKTpOHHBII  pecypc]: DJIEKTPOHHO-
oubnmuoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBas cucrema Koncyasrantllmroc. — URL: http://www.consultant.ru/.

— Undopmarnmonno-mnpaBoBoit nopran «[ apant». — URL: http://www.garant.ru/.

10.MaTepHaJ’ILHO-TeXHH'leCKOC OCHAIICHHUEC NUCIHUIIJINHBI:

Ayn. 27 YuyeOHble ayIMTOPUM /UIS TIPOBEJACHHUS] 3aHATHH JIEKIMOHHOIO THIHA!
MPenoAaBaTeNbCKUA CTOJ; CTYI; CTOJIBI O0YYarOIINXCs; CTYbs; Kadeapa; KiaccHas 10CKa

Aya. 27 Y4yeOHble ayIMTOPUU JIsi MPOBeJAeHUs J1a0OPATOPHBIX 3aHATHH, KYpPCOBOIo
NPOEKTUPOBAHUS (BBINOJHEHH KYPCOBBIX pPadoT), IpPynmnoBbIX M HHAWBHUIYAJIBHBIX
KOHCYJIbTAUMH, TeKyLlero KOHTPOJSI M INPOMEXKYTOYHON aTrrecTaliid, a TaKxke
CAMOCTOSITE/ILHOH PadoThl O0y4YaKOLIUXCH: TIPENOAAaBATEIbCKUNA CTON;, CTYN; CTOJbBI
oOyyJarouuxcs; CTybs; Kadeapa; KjaccHas J0oCKa

Ayn. 8a JlabGoparopus : OGopynoBaHue Juisi IpOBeAeHHsS J1a00paTOpHBIX padoOT MO Kypcy
«Meronuka TpoBeAcHUS (U3HKO-XUMHYeCKHX JKcreptu3». MK-Dyppe cnektpomerp OCM-
1202, Y®- cnextpometp «IBomtomieH 3000», Pactposerit Mmukpockon MPOM-200.

Aya. 27 KOMIbIOTEPHbIE KJIACCHI: TIPENOABATEIBCKUI CTOJ, PENOAaBaTEIbCKHMA CTYI, CTOJIBI
00y4aromuxcsi, CTyNbs, KJacCHas JOCKAa, MYJIbTHUMEIUNHBIA KOMIUIEKC (IPOEKTOp, JKpaH),
kosonkH, 1K mpemonasatens, [1K oOyuarommxcsi, mporpammuoe obecrnieuenne: Adobe flash
player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 10;
Kaspersky Endpoint Security

bubdaunoreka, B TOM 4ncie YATAIBHBIN 3a1. CTOJBI , CTYJbs, [IK oOyuarommuxcs, mporpaMmmMHoe
obecrieuerne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security


http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

CocTaB JTNIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHSIEMOT0 MPOTPAMMHOT0
obecrieyeHusl, B TOM YHCJIe 0TEYeCTBEHHOT0 NPOM3BO/ICTBA

Ne HaumenoBanue Ne qoroBopa (auueH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTHBUPYCHOE Nol17E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe obecriedenue | 14.03.2019 r, mpomnena qo 2021 r.
KasperksyTotalSecurity
[Tporpamma anss O9BM «bank | Pazpaborka COI'Y CBuaerenscTBo 0
4 BOIIPOCOB JIJIsl KOHTPOJIS roCyJIapCTBEHHON PETUCTPALIMU IPOrPAMMBI JIs
' 3HAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
CiscoWebex- Cucrema | OOO Atictexmorosop Ne J[83-2020 ot 10.08.2020-
S. 10.08.2021 r.

IIPOBEJCHUS BEOUHAPOB.




11. JInct 00HOBJIEHMSI/ AKTYyaJIM3AI U
[IporpaMMma akTyanu3upoBaHa: NEPECMOTPEHA, TOMOTHEHA.

BHecenHble n3MeHEHMS U JONOJTHEHUS YTBEPKACHBI Ha 3aceJaHny Kadeapsl Gpu3nku
KOHJICHCUPOBAHHOT'O COCTOSIHUS

[Tporokon 3aceqanus kapeapsr oT 30.06 2020 r. Ne 9.



