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ABSTRACT

Bachelor’s degree in 14.03.02 Nuclear physics and technology

Profile: Nuclear and particle Physics

Course title: Materials science

The variable part, the mandatory courses, 3 credits

Instructor: G. S. Kraynova, Cand. of Phys. and math., Docent, Professor
Department of physics of low-dimensional structures. School of Natural Sciences
of Far Eastern Federal University.

Learning outcomes:

GPC-1- the ability to use the basic laws of natural Sciences in professional
activities, apply methods of mathematical analysis and modeling, theoretical and
experimental research;

SPC -1 - the ability to use scientific and technical information, domestic and
foreign experience in the field of research, modern computer technology and
information resources in their subject area.

Course description:

Metals and alloys are mandatory and necessary structural materials in nucle-
ar engineering. It is believed that the structural metal resource determines the ser-
vice life of the installation or device. The right choice of metal, alloy, creation of
new, more resistant materials are the key to improving the efficiency of processes
in nuclear engineering and nuclear production. In addition, from a structural mate-
rial depend on the technology and processes associated with the decommissioning
of the equipment of the nuclear fuel cycle, their safety and the impact on the envi-
ronment.

Discipline "material Science" aims at the study of the theory of States of
matter, regularities and mechanisms of formation of the metal-ing, semiconduct-
ing, dielectric, etc. phases in equilibrium and non-equilibrium conditions on the

basis of crystal-chemical, thermodynamic performances. Sets the task of forming



knowledge, skills in creating materials with desired properties and management of
the latter by affecting the chemical composition, phase and structural state.

As a result of the development of the discipline, the student should be able
to choose materials for structures for their intended purpose and operating condi-
tions; conduct research and testing of materials; know the classification and meth-
ods of obtaining structural materials; classification of materials, metals, alloys and
their applications.

Main course literature:

1. l. I. Pavlov, A. F. Khokhlov. Solid state physics. M., Higher School,
2005, 494 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:14758&theme=FEFU

2. Yu. A. Baikov. V. M. Kuznetsov. Condensed matter physics // M.: Binom.
Laboratory of knowledge, 2011, 294
p.http://lib.dvfu.ru:8080/lib/item?id=chamo:668131&theme=FEFU

3. R. P. Dikareva. Introduction to crystallography // M: Science, 2007. —
240 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:269126&theme=FEFU

4. Perlin E. Y., Vartanian, T. A., Fedorov, A. V. Physics of the solid state.
Optics of semiconductors, dielectrics, metals: Textbook. - SPh: SPbSU ITMO,
2008. - 216 p.

http://window.edu.ru/resource/408/54408

Form of final knowledge control: exam
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AHHOTaNMs K padoyeil mporpaMmme TUCUMIIMHBI

«MartepuajioBeaeHue»

VYyebnas gucruiuinHa «MartepuanaoBeieHne» pa3padoTaHa ajisi CTYIAEHTOB 3
Kypca OakanaBpuara Mo HampapjieHHIO moarotoBku 14.03.02 SAnepnas ¢usuka u
TexXHoJOTHH, TTpod b DU3MKa aTOMHOTO S7pa U YACTUI[ B COOTBETCTBUU C Tpe-
OOBaHMSIMHU 00pa30BATEILHOIO CTaHAAPTA, CAMOCTOSITENIBHO YCTaHABIMBAEMOTO
JIBDY.

OO6mast TpyJ0eMKOCTh OCBOCHMS JucHuIuinHbl coctaBisgeT 3 3E (108 gac.).
Y4eOHbIM IJIAHOM TIPETYCMOTPEHBI JeKInU (36 4yacoB), NPaKTUUECKUE 3aHSATHUA
(18 wacoB), camocTrosiTenbHas paboTa cTyjeHTa (54 yaca, B TOM uuciie 36 4acoB Ha
MOATOTOBKY K 3K3aMmeHy). JuciunnmHa «MarepuanoBeleHHe» BXOJIWUT B Bapua-
TUBHYIO YacTh 0053aTEIbHBIX JUCIUIUIMH 00pa30BaTeIbHON MPOrpaMMbl, peaiu-
3yercsi B 6 cemectpe.

MeTanibl U CIUIaBbl SBJSIOTCS 00s13aTEIBHBIMU U HEOOXOIMMBIMU KOHCTPYK-
[MOHHBIMU MaTepuajgaMu B siiepHOU TexHuke. CuuTaeTcsi, 4TO MUMEHHO pPecypc
KOHCTPYKIIMOHHOTO METajla OMpPENeNsieT CPOK CIY>KObl YCTAaHOBKU WM YCTPOM-
ctBa. [IpaBunbHBIN BEIOOpP MeTaslIa, CIUlaBa, CO3AaHNEe HOBBIX, 00JIee CTOMKUX Ma-
TEPUAJIOB SBJISIIOTCS 3aJI0TOM MOBBIIICHUS! A()PEKTUBHOCTU MPOIIECCOB B SACPHOM
TEXHUKE U AJIEPHOM NPOU3BOACTBE. KpoMe TOro, OT KOHCTPYKIIMOHHOTO MaTepua-
Jla 3aBUCST TEXHOJOTHMU WM TPOIECCHI, CBSI3aHHBIE C BBIBOJOM M3 JKCILTyaTallud
00OpyI0BaHUS SIIEPHO-TOILTUBHOTO ITUKJIA, UX O€30MaCHOCTh M CTEMEHb BO3JEH-
CTBHUSI HA OKPY’KAIOUIYIO CPENY.

HMucuumnHa «MaTtepuaaoBeieHne» HalpaBjieHa Ha U3YYEHUE TEOPUU COCTO-
SIHUSI BEIIIECTBA, 3aKOHOMEPHOCTEH M MEXaHW3MOB 00pa30BaHMs METaJUTMUYECKUX,
MOJTYTIPOBOJHUKOBBIX, TUAJEKTPUUECKUX U Jp. ¢a3 B PAaBHOBECHBIX M HEPaBHO-
BECHBIX YCJIOBHSX Ha OCHOBE KPUCTAUNIOXUMUYECKUX, TEPMOIUHAMUYECCKUX TIPE/-
ctaBiaeHuil. CTaBUT 33724y (OPMUPOBAHUS 3HAHUH, HABBIKOB B CO3JJAHUU MaTEPHU-
aJIOB C 3aJIaHHBIMU CBOWMCTBAaMU U YIIPABJICHUS MOCIEAHUMH MyTEM BO3JIEUCTBUS

HAa XUMHUYECKHI coCTaB, pa3oBOe U CTPYKTYPHOE COCTOSHUE.



B pesynbrare OCBOEHHS YYEOHOM IUCUUIUIMHBI OOYYarOIIMWCSA JIOJKEH
YMEThb BbIOMpaTh MaTepUajbl Il KOHCTPYKIMHM MO MX HA3HAUYEHUIO U YCIOBUAM
AKCILTyaTallK; MPOBOAUTH UCCIEAOBAHUS U UCIIBITAHUS MaTEPHAJIOB; 3HATH KJlac-
CU(PUKALMIO U CIIOCOOBI MOMYYEHHUs] KOHCTPYKIMOHHBIX MAaTE€pPHAJIOB; KJIAacCUPU-
Kalli0 MaTepuajioB, METAJUIOB, CIUIABOB M MX 00JIACTH NMpUMEHEHHs. bazoBeiMu
JUCUUIUIMHAMY JUIsl JAHHOTO Kypca SABISIIOTCS «XuUMHs», «MexaHuka», «Iek-
TPUUECTBO U MarHeTusm», «MomnekynspHas gusuka», «ATomHas ¢puznuka», «Pu-
3MYECKHE METOJbI nccaeaoBaHus BenlecTBa». Kype «MarepuanoBeaeHuey cBsi3aH
¢ qucuuiuinHamMu: « COpoTHBIIEHHE MaTEpUAIOBy, « TepMoauHaMuKa U CTaTUCTH-
yeckas (pusmka» «Du3uka KOHJIEHCUPOBAHHOTO COCTOSHUS», «B3aumonelicTBue
VMOHU3UPYIOIIETO U3TyYEHHUS C BEILIECTBOM.

JucuunnuHa HamnpasieHa Ha (opMUpOBaHHE 001Ie-POodeCcCHOHATBHBIX
KOMITETEHLIUW BBIITYCKHUKA.

Heab n3ydeHus: AUCHUIUIMHBI - (GOPMUPOBAHUE Y CTYJEHTOB 3HAHUI, YMEHUI
Y HaBBIKOB, COOTBETCTBYIOIIMX TPEOOBAaHUAM KBATU(UKALMOHHONW XapaKTepUCTH-
KM, BBEJICHHE CTYJCHTOB B 00JIACTh MPOU3BOACTBEHHOMN J1€ATEILHOCTH B MEX/IHC-
LUIUIMHAPHBIX 00JIACTIX, CBA3AHHBIX C (PU3NUECKUMH OCHOBAMHU B SIAEPHOM  TeX-
HOJIOTHH.

3apaum:

e chopMHpOBaTh NPEJACTABICHUE O CBOMCTBaX MaTepUaloB (CTPYKTypa Be-
HIECTB, JIEKTPOHHBIE, XUMUYECKUE, MarHUTHBIE, ONTUYECKUE CBOMCTBA) B TBEP-
JIOM COCTOSTHUM B 3aBUCUMOCTHU OT BHEUIHHUX (DaKTOPOB;

e 3HATh 3aKOHOMEPHOCTH MPOLECCOB KPHUCTAJUIM3AIMHU U CTPYKTYpOoOpazo-
BaHMSI METAJUIOB U CIUJIaBOB, OCHOBBI MX TEPMOOOpPAaOOTKH, CHOCOOBI 3alllUTHI OT
BHEIITHUX BO31CHCTBUI;

*32JI05KUTh OCHOBY IS pa3BUTHUS TPO(PECCHOHATBHBIX HaBBIKOB CTY/ICHTA.

JInst ycnemHoro u3ydyeHus IUCHMIUIMHBI «MarepuanoBeieHue» y o0ydaro-
IIMXCS TOJKHBI OBITH CPOPMUPOBAHBI CIEAYIOMINE OOMIEKYIbTYpHbIE KOMIIETEH-

O



OK-6: TOTOBHOCTh K CaMOPa3BUTHIO, MOBBIIICHUIO CBOEH KBaTH(PHUKAIMU U
MacTepCTBa;

OK-8: crmocoOHOCTh OCO3HABaTh COLMAIBHYIO 3HAYMMOCTH CBOEH Oymyren
npodeccun, AEMOHCTPUPOBATH BHICOKYIO MOTHBALIMIO K BBIITOJIHEHHIO TIpodeccro-
HaJIbHOU JEATEIIbHOCTH.

B pe3ynbrare u3yueHus: TaHHOW AUCHUIUIMHBI Y 00y4daromuxcs GopMHUPYIOT-
Csl CTIeIYIOIIME DJIEMEHTHI KOMIIETEHITHI:

OIIK-1: crmocoOHOCTh HMCHOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX AMCLMILIMH B MPO(ECCHOHATBHON NeATeNbHOCTH, IPUMEHATh METO/bI MaTe-
MaTHUYECKOI'0 aHAJIN3a U MOJAEIMPOBAHNUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO
UCCJICTOBAHMS,

[TIK-1: crnocoGHOCTh UCHOJB30BaTh HAYYHO-TEXHUYECKYIO HH(pOpMaIHIO,
OTEYECTBCHHBIN M 3apyOE)KHBIN OIBIT MO0 TEMATHKE MCCIICJOBAHMSI, COBPEMEHHBIC

KOMITBIOTEPHBIE TEXHOJIOTMH M UH(OPMAIMOHHBIE PECYPCHI B CBOEHM MpPEAMETHOU

o0JacTH.
Kon u Iranbl GOPMHPOBAHUSA KOMIIETEHIIMHU
(popmympoBka
KOMIETEeHI[UH
OIIK-1, cmoco6- | 3naer CTPYKTYpPY TBEPIBIX TEJ HAa aTOMHOM YPOBHE M 3aKOHBI
HOCTh HCIIOJIB30BaTh 3TOTO CTPOCHUS; (DOPMYIMPOBKY W AHATUTUYCCKUH BHJI
OCHOBHEBIE 3aKOHBI MTOTEHIINAJIOB B3aUMOJICHCTBUS Pa3IMIHBIX TBEPABIX TEJ

CCTCCTBCHHOHAYMHBIX | Yyreer AHATM3UPOBATH CTPYKTYPY TBEPABIX TEJ C TIOCIIEMYIOIIUM

AACHUILIAR B IPO- OIMMCAaHWEM WX CBOMCTB Ha OCHOBE 3aKOHOB HX IOCTpOE-
(beccnonanpuolt  nes- HUSI Ha aTOMHOM YPOBHE,
TCJIBHOCTH,  MpUME- KJIaCCU(UIMPOBATh  CIIOCOOBI TIOMYYEHUS. KOHCTPYKIIH-
HATH  MCTO/BL  MaTe- OHHBIX MaTEPUAJIOB CO CITY’KEOHBIMU CBONCTBAMH;
MaTHHCCKOro aHaan3a BBIOMpATh MaTepuaibl JUisi KOHCTPYKIUI MO0 WX HA3Haue-
1 MONICIHpOBAaHHA, HHIO U YCIIOBUSIM 3KCILTyaTaluu
TEOPETUYECKOTO |

Brageer | 3HaHUSAMHM ¥ HaBBIKAMH CO3JaHMs MAaTEpPUAOB C 3ajaH-
IKCTICPUMCHTATIEHOTO HBIMHM CBOWCTBAMH, YIPABJICHUS UMM ITYTEM BO3JIEHCTBHS
MCCIICIOBAHNA Ha XUMHYECKUH cocTaB, (a30BOEC U CTPYKTYPHOE COCTOSI-

HUE.

ITK-1, 3Haer HWCTOYHHKH HAyYHO-TEXHUUYECKOW WH(GOpPMAIUU, OTeYe-
CIOCOOHOCThH HMCTIOJIb- CTBEHHYIO M 3apyOCKHYIO YUeOHYIO M HAyYHYIO JIUTEpaTy-
30BaTh HAY4YHO- py IO BOIPOCAM JAUCIUTLIAHbI
TEXHUICCKYIO UH- | Vyeer MICTIONIB30BAaTh TEOPETHYECKHUE 3HAHMSA, DJIEMEHTHI JKCIIE-




(I)opMaumo, oTcycC- PUMCHTAJILHOTO HUCCICAOBAaHUA, TOJTYYCHHBIC U3 UCTOYHU-

CTBEHHBIM M  3apy- KOB HAayYHO-TEXHHUYECKOW MH(OpMAINH, OTCUECTBEHHON 1
OC)KHBIA OTBIT IO TE- 3apyOeXHON Y4eOHOM M HAyYHOH JIUTEpaTyphbl IO BOIPO-
MaTUKE  HCCIIe0Ba- caM JUCHUIIINHBI

HUsA,  COBPEMCHHBIC | Byaneer | cIOCOOHOCTBIO MCIONB30BAThH 3HAHUS, MOIYyYEHHBIE M3 HC-

KOMIIBIOTCPHBIC ~ TEX- TOYHUKOB HAyYHO-TEXHMYECKOW HWH(OpMaInuu, oreye-
HOJIOTHH ¥ MH(pOpMa- CTBEHHOU M 3apy0e)KHOH y4eOHOH M HAyYHOU JTUTEPATYPHI
HHOHHBIE PECYPChI B KOHCTPYMPOBAHUS MATEPUATIOB C 3aJaHHBIMHU CITYKCOHBI-
CBOCH  TIPEAMETHOM MU CBOMCTBaMH

obsactu

Jlns dopMupoBaHus BhIIIEyKa3aHHBIX KOMIIETEHIIUM B paMKax JUCIUILUIMHBI
«MarepuajaoBecHHE» MPUMEHSIOTCS CIEAYIONMe METOAbl aKTHBHOTO/ WHTEPaK-
TUBHOTO OOYYEHUS:

e JICKITUS TIPECC-KOH(EPECHITHS

e KOJUICKTUBHAS MBICJIUTEIbHAS ICSITCIHbHOCTD

e IPOOJIEMHAS CUTYaIHS.

A Taxke WHIUBHUIyAIbHBIC METOIBI aKTUBHOTO O0YUYCHUS:

® BLITTIOJIHCHUC ITPAKTUYCCKUX 3aJiay.

|. CTPYKTYPA M COJEP)KAHUE TEOPETUYECKOI YACTH KYPCA
(36 YACOB)

1. ATOMHO-KpHUCTAJINYECKOE CTPOeHUE MaTepuaJioB (8 yacoB)
Kpucrammnueckue crpoenne wmetaioB. [lomumopdusm. AHu30Tponus
KPUCTAILJIOB. MarunutHble peBpaIeHuUs. Bus HECOBEPIIICHCTB

KPHCTAITHIECKOTO CTPOCHHSL.
2. Tunbl MeKaTOMHBIX cBsizeii (2 yaca)
MornekyasipHble, HOHBI, KOBAJICHTHBIC KPHCTa/Ibl. MeTainueckas CBS3b

[loTeHnnaael B3aUMOJIENCTBUA.

3. IIponeccnl MiIaBjeHns U KpucTajaanzanun (4 yaca)



TCOpI/IH SapO,IIBIH_IeO6p8.30BaHI/I}I. I'omorennas 141 roMorcHaHas

KpucTajain3anu:. 3akanka u3 KHUIAKOTO COCTOSAHMS. AMOp(l)I/I?)aHI/IS[ CIIJIaBOB.

4. MeTajiim4ecKkue CIUIaBbl M THATPAMMBI COCTOSTHUSA (8 YacoB)

Teopust TBepABIX pacTBOPOB. TBepible PacTBOPHI BHEIPEHUS, 3aMEIICHUS,
BblunTaHusl. [Iprumepsl TBEpIbIX pacTBOPOB. 3akoH Berapna.

TepMoauHaMHUUECKHT aHAIUM3 U TOcTpoeHue auarpamM.  CHCTEMBI C
HEOTPAHUYEHHON PAaCTBOPUMOCTHIO KOMIIOHEHT B KUJKOM U TBEPJOM COCTOSTHHUSX.
[IpaBuio OTpe3KOB.

['pannyHbBIC PaCTBOPHI HA OCHOBE KOMIIOHEHTOB. CHCTEMBI C OTPAaHUYEHHOM
PaCTBOPUMOCTBIO KOMITOHEHT B TBEPIOM COCTOSIHUHU.

CucTeMbl ¢ IPOMEXKYTOUYHBIMU (ha3zaMH.

Pacnag nmepechIleHHbIX TBEPABIX PACTBOPOB, CUCTEMBI C MPEBpPAIICHUEM B
TBEPJIOM COCTOSIHUM: PBTEKTOMJIHAS, IEPUTEKTOUIHASI HOHBAPUAHTHBIC PEaKIINY;
AJUIOTPOTINS METAJIJIOB, IIPEBPAIICHUS TUITA OSCTIOPSIOK — ITOPSIOK.

dazoBas Auarpamma KeJI€30-ICMCHTHUT.

5. KoHcTpyknmoHHbie MaTepualibl (4 yaca)
Cramu, mapkupoBka craneid. Kopposus. Merompl 3amuTel OT KOPPO3HUH.

HBGTHBIG MCTAJIJIBI U CIIJIaBHI.

6. Ynpyras u miacrudeckas aepopmainus (6 yacoB)

JlnarpamMmbl AeOpManu: TIACTHYECKOE U XPYNKOE COCTOSHHUE METAJIOB,
YCTAJIOCTh METAJJIOB, OCTATOYHOE HAIPSHKCHUE, MPEes MPOMOPIMOHATBHOCTH,
npeses MPOYHOCTH, MPeIei TeKydecTH. BiusiHue HarpeBa Ha CBOKMCTBA M CTPOCHHE

nehopMUpOBaHHOTO MeTasuta. Pekpucrannuzanms.

7. HemeTanauveckue MaTepuajbl (4 yaca)



OcobenHoctu cTpoeHus aMopdHbIX cioeB. CTpyKTypooOpa3zoBaHUE MpH
CBEpXOBICTPOM OXJIQXKJIECHUM pacIUlaBOB M CBOMCTBa cruiaBoB. [lomumepsl.

Kayuyxku.

1. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTH
KYPCA (18 YACOB)

DJIeMEHTBI CAMMETPHH KPUCTAIUIOB (2 yaca).
[IpaBunbHBIE cucTeMbl TOUEK. Tumbl pemetok bpase (2 daca).
Tumnbl MexxaTOMHBIX CBs3eil. Pemienue 3amau (2 daca).

Mertannuyeckue CruiaBbl U IMarpaMMbl COCTOSIHUS (8 4acoB)

o~ DB

KoHcrpyknmonnsie Matepuansl. Ctanu. JluarpaMma COCTOSIHHS <OKEJIE30-
LIEMEHTHUT», OCHOBHBIE 00JIaCTH, KPUTHUYECKHE TOUYKH, (ha30BbIE MpeBpalle-
HUs, OINpEAENICHHE CTPYKTYpbl CIUIaBOB IO auarpamme. OmnpeneneHue 1o

¢da3oBoii AuarpaMMme CTpYKTYpHI CTallel U CIijIaBoB (4 yaca).

1. YYEBHO-METOAMYECKOE OBECIHHEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OB YUAIOIIUXCSI

YuebHo-MeToandecKoe O00eCIeUeHUE CaMOCTOSTENbHOM padoThl oOydaro-
mUXcs Mo AUCIUIUMHEe «MartepuanoBenenrue» mnpencrasieHo B [punoxenun 1,
BKJIIOUYAET B ceOsl:

- XapaKTEPHUCTHUKY 3aJaHUM JJII CAMOCTOSTEIIbHONU Pab0Thl O0yUarOIINXCS U
METOMYECKHE PEKOMEH IAIUU 10 MX BBITIOJIHCHUIO;

- TpeOOBaHMS K TMPEACTABICHHIO U OPOPMIICHUIO PE3yJbTaTOB CaMOCTOSI-
TEJILHOU pabOTHI;

- KPUTEPHUH OIICHKH BBITIOJIHEHUS CAMOCTOSTEIIBHONU PaOOTHI.

B paGoueii mporpamMme AMCHMILTAHBI MPEIACTABICHBI METOIUYECKUE yKa3a-

HUA K IPAKTUICCKUM 3aHATUSAM.

10



IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

KonTposmpyemsblie pazaess! /
TeMbl M CIUIINHbI

Koab! 1 hransl
dopmupoBanus
KOMIIeTeHIIMH

OueHouHbIE cpeCcTBa

TeKy Ui
KOHTPOJIb

NPOMEIKY-
TOYHASA AT-
TecTalus

Tema 1. ATomHO-
KPUCTAJUTMYECKOE CTPOCHUE Ma-
TEpUAJIOB

OIIK -
1,
[1K-1

3HaET

BBITTOJIHEHHUE
naboparop-
HON paboThI
1, ITP-6

yMeeT

KOHTPOJIb-
Hble pPabOTHI
Ne 1-4, ITP-2

BIaacCT

BBINOJIHEHHE
JIOMAaIIHUX
3aJIaHNM,
VO-1

9K3aMEH,
Bonpocsl 1 -7

Tema 2. Tumsl MeXaTOMHBIX
CBA3EU

OIIK -

[1K-1

3HaACT

Huckyccus,
YO-4

yMeeT

PabGora Ha
IpaKTHYe-
CKHUX 3aHiATH-

ax. YO-3

BIaJccT

BBIITIOJIHCHUEC
JTOMAaITHUX
3aJaHIH
YO-1

IK3aMeH,
BOTIPOCHI 8§ -
14

Tewma 3. [Iporecces mnaBneHus
Y KPUCTAIUTM3AIIT

OIIK -

[1K-1

3HaCT

WHIUBUTY-
alILHEIE 3a-
nmaunwns , [1P-1

yMeeT

KOHTPOJIbHAS
pabota [1P-2

BJIAJIEET

BBITIOJTHCHUC
JTOMAIITHUX
3aganu YO-
1

IK3aMeEH,
BOINPOCHI 29-
33

Tema 4 MeTajuinyeckue crijia-
BbI U IUArpaMMbl COCTOSIHUS

OIIK -

I1K-1

3HaACT

KOHTpOJIbHAA
pabora I1P-2

yMeeT

Huckyccus
YO-4

BJIAJIEET

BBITIOJTHCHUC
JTOMAIITHUX
3aganu YO-
1

9K3aMeEH,
BOIPOCHI 15-
26

Tema 5. KOHCTpyKIITMOHHBIE
MaTepHaIbl

OIIK -

I1K-1

3HACT

MpaKTuye-
CKHE 3aHSTHUs

YO-3

9K3aMEH,
BOIIPOCHI
27,28
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yMeer Huckyccus
YO-4

BJI1agcCT BBIITIOJIHCHUEC
JIOMaITHUX
3aJaHuH
VO-1

6 Tema 6. . Ynopyras u miacTu- OIIK - | 3Haer BBITIOJITHEHHE | DK3aMEH,
geckas aedopmarst 1, naboparop- | BOIPOCHI
[IK-1 HBIX pabot 2, | 34,35

3 I1P-6
yMeeT npaKTHye-
CKHUE 3aHSATHUS
YO-3
BJIQJICET | BBHIMIOJHCHHE
JOMAITHUX
3a1aHUI
YO-1

Bomnpocsl U THMNBI 3alaHUd K 3K3aMEHYy, THIOBbIE KOHTPOJIBHBIE 3aJaHMs,
METOJMYECKUE MAaTEepHUaibl, OINPEACIIONINE IPOLEAYpPbl OLICHUBAaHUS 3HAHUM,
YMEHUHN U HABBIKOB M (WJIM) OIbITA JEATEIbHOCTH, @ TAK)KE KPUTEPUH U MOKa3aTe-
71, HeoOXOaUMBIE JJI OLIEHKH 3HAaHWH, YMEHUN, HaBBIKOB U XapaKTEpU3YIOIIHe
sTanbel (OPMUPOBAHUS KOMIIETEHIMHA B MPOLIECCE OCBOEHUS O0pa30oBaTENbHOU

MIPOTpaMMBI, TIpeAcTaBIeHbBI B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbHI U UTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa
(anexmponmvie u neyammvie u30amUs1)

1. P.I1. JluxapeBa. Beenenue B kpuctauorpaduro // M: Hayka, 2007. — 240 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:269126&theme=FEFU

2. 1O. K. EropoB-Tucmenko . Kpucramnorpadus u KpUCTaLIOXUMHS | YICOHUK JITIS
By30B / [mox pea. B. C. Ypycora]. M: MI'Y, 2014. — 587 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:734049&theme=FEFU

3. benos H.IL., [Toxonmesa O.K., fIcekoB A.Jl. OcHOBBI KpHucTamuiorpadpuu U Kpu-

crauiopusuku. Yacte [. BBeneHne B TeOopHio CUMMETPHUHM KPUCTAILIOB: YueOHOE
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http://lib.dvfu.ru:8080/lib/item?id=chamo:269126&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:734049&theme=FEFU

Iocooue. - CIIo: CIIoI'y NUTMO, 2009. - 43 C.
http://window.edu.ru/resource/335/63335

4. llepnun E.1O., Bapransu T.A., ®enopoB A.B. ®@usnka TBEpAOro Teia.
OnTHKa MoIynpOBOAHUKOB, AUAJIEKTPUKOB, METAIIOB: YuyeOHoe nocodue. - CII6:

CIIoI'Y UTMO, 2008. - 216 c. http://window.edu.ru/resource/408/54408

5. MopozoB A.N. ®duzuka TtBepaoro Ttena. Kpucrammmdeckas CTpyKTypa.
donoHbl: YuyeOHOe mocobme. - M.:. MHPDA, 2006. - 151 c.
http://window.edu.ru/resource/033/47033

6. IlleBuenko O.FO. OcHoBBI (U3UKH TBEpAOro Tena: YuyeOHoe mocodue. -

CII6: CIIoI'Y UTMO, 2010. - 76 c. http://window.edu.ru/resource/613/69613

JlonotHMTEIbHASA JIUTEpPaTypa
(neuammwvie u snexmponnvie uzoanus)

1. Kpucramnorpadus. Jlabopatopusiii npaktukym. Ilon pemakuuein E.B. Uy-
npyHoBa // M: ®uszmatinur, 2005. — 412 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:67373&theme=FEFU

1. A.A. AGpuxocoB. OcHOBBI Teopun MeTaiioB. M., @uszmatiut, 2009. — 589
C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:288852&theme=FEFU

VI. METOJUYECKME YKA3AHMS IO OCBOEHUIO
JUCHUATIIMHBI

B o6meit Tpynoemkoctu aucturuimabl 108 gac. (3 3E) aynutopHbie 3aHITHS
COCTaBISIIOT 94 yaca, BKiIrovas jekuuu (36 4vac.) W nmpakruueckue 3anstus (18
yac.).

[lo pucuumniInHe mMpeaycMOTpEeHa BHEAYIUTOpPHAs CaMOCTOsTENbHAs paboTa
B 00beMe 54 yac. Ha BeCh KypC JAUCLUIUIMHBI, BKJItOYasi 36 4acoB Ha MOJArOTOBKY K
’K3aMeHy. Pacnircanne ayTuTOPHBIX 3aHATHI BKIIIOYAET B HEJEINIO 3 Yaca.

13


http://window.edu.ru/resource/335/63335
http://window.edu.ru/resource/408/54408
http://window.edu.ru/resource/033/47033
http://window.edu.ru/resource/613/69613
http://lib.dvfu.ru:8080/lib/item?id=chamo:67373&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:288852&theme=FEFU

Jlist yriyOneHHOro M3y4eHHsl TEOPEeTUYECKOro maTepuana Kypca AUCIU-
IJIMHBI PEKOMEHIYIOTCSI HUCMHOJIb30BATh OCHOBHYIO U JIOMIOJIHUTEIBHYIO JINTEPATY-
Py, YKa3aHHYIO B IIPUBEICHHOM BBIIIIE MIEPEUHE.

PexomeH10BaHHbIE UCTOYHUKU JOCTYIHBI CTYJIEHTaM B HAy4YHOU OuOIMOTE-
ke (Hb) JIB®Y, a Taxke B 3iekTpoHHOW OmOmmoreunoit cucreme (DBC)
IPRbooks.

Hoctyn k cucreme OBC [PRbooks ocymectBisercs Ha caiite
www.iprbookshop.ru mox yaéraeimu nanHsIME By3a (JIBDY):
norun dvfu, maponas 249JWmhe.

JI1s1 HOATOTOBKM K 3K3aMEHaM OIPEAENICH MEPEUYEeHb BOMPOCOB, MPEIACTAB-

JICHHBIN HMIKC, B MaTCpHraIax CI)OHI[a OLOCHOYHBIX CPCACTB JUCHHIIINHBI.

VII. MATEPHUAJBHO-TEXHUYECKOE OBECITEYEHUE
TV CHUTLIAHBI

OGpazoBaTenbHBIN MpPOLIECC MO AUCIUIUIMHE MPOBOAUTCS B JICKIIMOHHBIX
aynuropusix kopnyca L u mabopatopun maTepuanioBeieHUs U KpucTauiorpaduu
kadeapsl Gusnku HU3KOpazMepHbix cTpykTyp (Kammyc JIBDY) ¢ BO3MOKHOCTBIO
UCITIOJIb30BaHUS MPE3CHTALMMI. 3aJaHus JUisl CaMOCTOATENbHON pabOThl U HEKOTO-
pbI€ TJaBbl JIEKIMOHHOTO Kypca MPENOCTaBISIOTCS CTYyJIEHTaM B paclieyaTaHHOM

BHUJIC.
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[Tpunoxenue 1

MHWHHCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUNCKON ®EJIEPALIUN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIIETO 00pa30oBaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA

o IMCIOMIIJIMHE «MaTepI/Ia.]IOBeI[eHI/Ie»

Hanpagsuenue noaroroBku 14.03.02 Sinepuasi pusznka u TeXHOIOTHH
Ipoduiapr ®uU3nKa AaTOMHOTO SIAPA U YACTHIL

dopma OATOTOBKYU OYHAS

BaaauBocTok
2018



IIpakTH4eckue 3aHATHS.

B TeueHune cemectpa MpOBOAATCS NPAKTUUYECKUE 3aHATHS.

Ha mnepBom 3aHsiTUM mpenojaBareib 3HAKOMUT C MpaBHJIaMH PabOTHI Ha
MPAKTUYECKUX 3aHATHUSIX, TPEOOBAHUAMH K BBIMOJHEHUIO WHJIMBUIYATbHBIX
3aJIaHUl U KOHTPOJIbHBIX PadoT.

[IpakTryeckue 3aHITHS IPOBOJATCS B COOTBETCTBHUM C pabouel mporpaMmon
JUCUUIUIMHBL B BUAE pEHIeHUs 337ad, pPacCMOTPEHHS HEKOTOPBIX TIJaB
TEOPETUYECKON YacTH Kypca.

[lepen KaKapIM NPAKTUYECKUM 3aHATHEM CTYIEHTY BBIIACTCS TEMa, I10
KOTOPOM OH JOJIKEH MOATOTOBUTHCS, TO3TOMY OOCYKIEHHE BOMPOCOB MTPOXOIUT B
dopMe numanora, COBMECTHOIO pELIEHUS MOCTaBIECHHBIX 3anady. KoHTposib 3a

YCBOEHUEM MaTepHalla OCYLIECTBISAETCS MyTEM MPOBEIECHUS KOHTPOJIbHBIX padoT.

XapakTepucTHKA 3aJaHUI VISl CAMOCTOSITE/IbHON PadoThl 00y4aKOIIMUXCH U
METOAMYEeCKHEe PEKOMEHIAIMHU 10 UX BHINOJIHEHHUIO

3agaHus U METOJIUYECKUE PEKOMEHJAIMU JJIsl CaMOCTOSITEIbHOM paboThl
o0ecreunBalOT MOJTOTOBKY K KOHTPOJBHBIM paboTaM, BBIMOJHECHHE JIOMAITHUX
3aJJaHU IO OMPEAEICHHBIM pa3iesiaM JUCHUILUIMHEL. THUIOBBIE JOMAIIHUE 3a1aHUS
1 BOMPOCHI K KOHTPOJIBHBIM paboTaM MpPHBEIEHBI B IPOTpaMMe U METOJIMYCCKHUC

YKa3aHUSIX.

TpeOoBaHus Kk npeACTaBICHUIO U 0POPMJICHHIO PE3yJIbTATOB
CaMOCTOAITeIbHOM PadoThI

Pe3ynbTaThl camMoCTOSTENBHOM PabOThI OTpa)XaroTCs B MUCbMEHHBIX pado-
Tax, OTYETaX IO JOMAIIHEMY 3a/IaHHUI0, B 3aIIUTE KOHTPOJBHBIX padoT.

KoHTposibHbIE pabOThl O TUCHUILIMHE MPOBOAATCS HA ayJAUTOPHBIX (TIpaK-
TUYECKHX) 3aHATHUAX [0 ONPENEIEHHBIM pa3ieiaaM IUCUUIIIMHBI, COPOBOXKIAETCS

CaMOCTOSITEIIBHOM MTOATOTOBKOM CTYJIEHTOB.
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K npeaACTaBJICHUIO U O(bOpMJIeHI/IIO 0oT4CTa 110 JOMAaIlIHUM 3adaHHUAM IIPCIb-

ABJIAOTCA CIICAYIOIIUC TpC6OBaHH}I.

CTpyKTypa oT4YeTa 0 NPpaKTH4ecKoi padore

OT4eTsl MO JOMAalTHUM padOTaM TPEJACTABIISIOTCSA B OTACIBHON TETpaiH,
KOTOpas 1Mo TpeOOBAaHUIO CIACTCS MPETOIaBaTelli0 B TeUeHUE ceMecTpa. Hammuame
BBITIOJITHCHHBIX JIOMAITHUX 3aJaHUM SBISACTCS O0S3aTEIBHBIM YCIIOBHEM ITOJTy4Ye-
HHS 3a4eTa.

Otyer nmo noMaiiHed paboTe AOMKEH OBITh O0OOIIAOIIUM JOKYMEHTOM,
BKJIFOYATh BCIO MH(OPMAIIUIO 0 BHITTOJIHEHUIO 3aJaHUl, B TOM YHUCJE, TOCTPOCH-
HbIE JUarpaMMbl, TaOaumpl, rpaduka u T. A. O0sA3aTEILHBIM YCIOBHUEM SIBIISICTCS
dbopmyIrpoBKa (PU3NIECKUX 3aKOHOB, MCIIOJIL3YEMBIX MPHU PEIICHUH OMPEIeICH-
HBIX 3a7a4.

PexomenmyeTcs B OCHOBHOW dYacTH OTYeTa JeJaTh IPOMEKYTOUHBIC

MOACHCHUA IIPpU PCIICHNH KOHKPCTHBIX 3a/la4 U BBIBOJIC (pOpMy.H.

Kpurepuu onieHk# BbINOJHEHHUS CAMOCTOATEIbHON PadoThI
Oyenuganue 0OMawHUx pabom npo8ooUmcs No KPUMepUsIM:

- TIOJIHOTA ¥ Ka4€CTBO BBINOJIHEHHBIX 3aJaHUi B COOTBETCTBUU C TpeOOBa-
HUSIMH,
- KadecTBO 0(OPMIICHUS OTYETA,

- OTCYTCTBHE (paKTUUECKHX OMMOOK, B TOM YHCIIC apUPMETUIECKUX.
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[Tpunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCY1aPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHE
Briciero obpa3oBaHust

«/lanbHeBOCTOYHBIN (eaepaibHbIil YHUBEPCUTET)
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJA OIIEHOYHBIX CPEACTB
no JucuuIuInHe «MaTepuanoBeeHue)
Hanpasaenue noaroroBku 14.03.02 Sinepuas ¢puznka U TeXHOJIOTUH

[Mpopuiab @uU3nKa aTOMHOI0 AAPA U YACTHIL

®dopma NOArOTOBKU OYHAS

BaaauBocTok
2018



MMacnopt ®OC

Kox u ¢popmymmpoBka Ortanbl GOPpMUPOBAHUA KOMIETEHIIUN
KOMIIETEHIHH

OIIK-1, crnoco0- | 3naer CTPYKTYpPY TBEPJBIX TEJ HA ATOMHOM YPOBHE U 3aKOHBI
HOCTb  HCIIOJIB30BaTh 3TOrO CTPOEHUSs; POPMYIHUPOBKY U aHATUTUIECCKHN BH
OCHOBHEIE 3aKOHBI HOTEHIMAIOB B3aMMOIEHCTBUS PA3JIMYHBIX TBEPIBIX
€CTECTBEHHOHAYYHBIX TE
JCIMILIAH B TIPOdec- | yyeer AHATM3UPOBATh CTPYKTYPY TBEPIBIX TEJT C MOCIENYIO-
CHOHAJIBHOM  NICATC]Ib- MM ONMCAaHMEM MX CBOMCTB Ha OCHOBE 3aKOHOB HX
HOCTH, MPUMCHATH Me- MIOCTPOCHUSI HA AaTOMHOM YPOBHE,

TO/(bl MATCMATHHCCKOTO KJIaCCU(UIMPOBATh CIIOCOOBI MOJYYEHHs KOHCTPYK-
aHaln3a M MOJCIHPO- [IMOHHBIX MaTEPUAIIOB CO CIIY)KEOHBIMH CBOWCTBAMM;
BaHUS, TEOPETUYECKOTO BBIOMpATh MaTepUalibl JJIsi KOHCTPYKIIMI MO0 UX Ha3Ha-
1 SKCICPUMCHTAIBHOTO YEHHUIO U YCIOBUSM JKCILTyaTal[il
UCCIIEI0BAHMS
Brnageer | 3HaHMAMM W HaBBHIKAMHM CO3JAQHUS MAaTEpHAOB C 3a-
JaHHBIMUA CBOMCTBAMH, YIPABICHUS UMM IIyTEM BO3-
NENCTBHSA HA XUMHUYECKUH cOCTaB, (pa3oBOE M CTPYK-
TYPHOE COCTOSIHUE.

I1K-1, 3Haer HCTOYHUKN HayYHO-TEXHUYECKOW MH(pOpMalnu, oTede-
CIIOCOOHOCTh ~ UCHOJIb- CTBEHHYIO U 3apyOexHYI0 y4eOHYI0 U Hay4YHYIO JINTE-
30BaTh Hay4YHO- parypy IO BOIPOCaM JUCHUILIHHBI
TEXHUYECKYI0  MHPOP- | yyeer UCIIOJIB30BATh TEOPETHYECKHUE 3HAHUS, DIIEMEHTHI JKC-
Maruo,  OTCYCCTBCH- HEPUMEHTAJIBHOTO HMCCIIEI0BAHMUS, TTOJIyUYCHHBIE U3 HC-
HBI M 3apYOeKHBIH TOYHUKOB HAYYHO-TEXHUYECKOW HWH(OPMAINH, OTeUe-
OHBIT II0 TEMATHKC MC- CTBEHHOW W 3apyOe:KHOM yueOHOM M HaydHOU JHTepa-
CICI0BaHNA, CoBpe- TYpHI 10 BOIPOCAM JUCIUTUTHHBI
MEHHEIE  KOMIILIOTEP-

Biameer | cmocoGHOCTBIO MCIOJBL30BATh 3HAHMS, MOJYYEHHbIE U3
HBlE TEXHOJIOTHMH W WH- .
UCTOYHUKOB HAYYHO-TEXHHYECKOW HMH(POpMALMH, OTe-
dbopmaroHHbIE PeCyp- . . N .
. YECTBEHHOW W 3apyOeKHON yueOHOM M HaydHOM JIHTe-
Cbl B CBOEW IpeIMET-
. paTypsl KOHCTPYMPOBaHHMs MATEPUAIOB C 3aJaHHBIMU
HOW 0051acTu .
CIIy’KeOHBIMH CBOMCTBAMHU
Ne Kountpoaupyemsie pazaennl / Koasbl u 3Tansi OueHovHbIe cpeaAcTBa
n/u TEMbI JHCHHIIHHBI dopMupoBanus TeKy Iuid npoMeIKy-
KOMIICTCHIINH KOHTPOJIb TOYHAS aT-
TecTalus
1 Tema 1. AToMHO- OIIK - | 3Haer BBINIOJIHEHUE | DK3aMEH,
KPUCTAJUTMYECKOE CTPOCHUE Ma- 1, nabopaTtop- | Bompocs 1-7
TEpPHUAJIOB [1K-2 HO paboThI
1, IIP-6
yMeeT KOHTPOJIb-
Hble PabOTHI
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Ne 1-4, TIP-2

BJIaJcCT

BBIITIOJIHCHUEC
JIOMaITHUX
3aJaHIH
VO-1

Tema 2. Tuiel MeXaTOMHEBIX
CBA3EU

OIIK -

I1K-2

3HACT

Huckyccus
YO-4

yMeeT

PaGora Ha
paKTHYe-
CKHX 3aHATH-
ax YO-3

BJIagCCT

BBIIIOJTHCHUC
JIOMAaITHUX
3aJaHuH
VO-1

9K3aMEH,

BOIIPOCHI 8 -
12

Tewma 3. [Iporeccel mnaBieHus
Y KPUCTAILTH3AIMH

OIIK -

[1K-2

3HaCT

WH/IUBUTY-
aJIbHBIE 3a-
magusa [1P-1

yMeeT

KOHTPOJIbHAsI
pabota [1P-2

BJIagCCT

BBIIIOJTHCHUC
JIOMaIIHUX
3aJaHIH
YO-1

9K3aMeH,
BOIpochl 16 -
22

Tema 4 MeTaimmnueckue cria-
BBl U IMarpaMMbl COCTOSTHUS

OIIK -

[1K-2

3HaCT

KOHTpOJIbHAA
pabora IIP-2

yMeeT

Huckyccus
YO-4

BIagccT

BBIITIOJIHCHUEC
JTOMAaITHUX
3aJaHIH
YO-1

IK3aMeEH,
BoOMpock 13 -
15,23 -29

Tema 5. KOHCTpYyKIIMOHHBIE
Marepuabl

OIIK -

[1K-2

3HaCT

MpaKTH4e-
CKME 3aHATUSA
YO-3

yMeeT

Huckyccus
YO-4

BJIAJIEET

BBIITIOJIHCHUEC
JTOMAaITHUX
3aJaHuN
YVO-1

IK3aMeEH,
Bomnpocs! 30 -
34

Tema 6. Ymnpyras u muactu-
yeckas aeopmanus

OIIK -

[1K-2

3HaACT

BBITIOJTHEHHE
naboparop-
HBIX pabort 2,
3 I1P-6

yMeeT

MpaKTHye-
CKHE 3aHATUS
YO-3

9K3aMeEH,
BOMpoOCH 35 -
45
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BIagceCT

BBIITIOJIHCHUEC
JIOMaITHUX
3aJaHuH
VO-1

HIkasna oueHuBaHus YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIM I

Kon u Srtanbl GopMUPOBAHUS KPUTEpUH noKa3aTejan 0anbI
¢dhopmyaupoBka KOMIIeTeHIInT
KOMIEeTeHINH
OIIK-1, cmoco6- | 3HaeT CTPYKTYPY  TBEp- | BOCIIPOM3BOAMTH | CIIOCOOHOCTH TOKa3aTh 0azo- | 40-60
HOCTH Hcrmonb3o- | (MOPo- | npix Tenm wa arom- | ¥ OOBSACHSTH | Bble 3HAHUS U OCHOBHBIE yMe-
BaTh  OCHOBHbIe | TOBBIHA HOM ypOBHE W 3a- yueOHBIH  MaTe- HUA B ACTIONb30BAHMH:
3akoHBI  ecte- | JPO” KOHBI 5TOTO Ccrpoe- | PHal ¢ 1P cbye- | - MoapoGHbIii aHaMs . pas-

BEHb) MOH  cTemeHbI0 | OOp OCHOBHBIX 3alad BCEX

CTBCHHOHAYHHBIX HUS; OPMYIHMPOE- Hay9HOH TOYHO- | Pa3[eyOB AWUCIHIUINHEI;
AMCTIATUTAH B Ky W aHAIATHIC- | cry g MONHOTHI - IPUMEHEHHE COOTBETCBYIO-
HpO(l)eCCI/IOHaJ'IB— CKHUH BHUJ IIOTCHIU- IMX 3aKOHOB
HOH JesATEIbHO- aJloB  B3aUMOJIEH-
CTH, TPUMEHITH CTBUS  PA3IHYHBIX
METOJIbl MaTeMa- TBEPABIX TEIl
TUYECKOTO  aHa- | ymeer aHAJIM3UPOBATh pewmiath  THNWY- | CHOCOOHOCTD npuMeHuTh | 61-84
nuza u momenu- | (1po- CTPYKTypy  TBep- | HBI€ 3a/laun Ha | 3HAHMA M NPAKTUYECKHE yMe-
posanms, Teope- | ABMHY- | 1y ten ¢ mocne- | OCHOBE  3HAHWS | HHS B 3ajauax, BBIOOD |
THYECKOrO | T [YIOIAM OACAHH- 3aKOHOB  OCHOB- 060CH§)BaHI/Ie CTpaTeruu pe-

. HBIX  pa3/esioB; | MIEHWH MO BCEM pa3zaenam
dKctiepumen- CM HX CBOHUCTB HA | GrgcHsTh MONY- | AMCIUMILIMHEL, HCIIOJNB3YsS 3a-
TaJbHOTO  mecJe- OCHOBC 3aKOHOB MX | yehhple pe3yib- | KOHBI M MAaTeMaTHYECKHe
HAOBaHUA IIOCTPOCHUSA Ha | TaTel TpakTU4Ye- | MpeoOpa3oBaHUA

aTOMHOM YPOBHe, CKHUX 3aHATHAX

KIIaCCUPUITHPO-

BaTh CIHOCOOBI TO-

JIy4eHUsI KOH-

CTPYKI[HOHHBIX

MaTepHaioB co

CITY’KeOHBIMH

CBOMCTBaMH;

BBIOMpaTh MaTepH-

aJIBl JUIST KOHCTPYK-

Ui MO0 WX Ha3Ha-

YSHUIO M YCIOBHSIM

IKCILTyaTallu
BIaJIeeT | 3HAHUSIMHM M HaBBI- | PEIIaTh  YCIOX- | CIIOCOOHOCTH npumenuts | 85-100
(BbICO- | Kamu CO3JIaHUs | HEHHbIE HeTu- | (aKTH4YecKoe U TeopeTHde-
Kuit) MaTepUaliOB C 3a- | MMYHbIE 33/1a4M | CKOe 3HaHHe, IPAKTUYECKHe

JIAHHBIMH CBOW- | HA OCHOBE IMpU- | yMEHHsS MO aHAIU3y U pelie-

CTBaMH, yIpaBie- | OOpEeTeHHBIX 3HA- | HUIO 3a/1a4, HCIIOJb3Ys 3Ha-

HUSL MMM IyTeM | HMUH, yMEHMH W | HAS  3aKOHOB  ITOCTPOEHUS

BO3/IeiCTBUS Ha | HaBBIKOB TBEPABIX TEJI CO  CIEHUaIb-

XMUMHYECKHH  cO- HBIMH CBOWCTBAaMH, YyMEHHE

craB, (a3oBoe U OOBSCHUTH TIOJy4E€HHBIE pe-

CTPYKTYpHOE  CO- 3yJIBTATHI

CTOSIHHE.

TIK-1, 3HAET HWCTOYHHKH Hay4Y- | 3HACT WCTOYHHUKHU | CIIOCOOHOCTH MoKa3aTh 0a3zo- | 40-60
CIIOCOOHOCTDL (HOpO- HO-TEXHUYECKOU Hay4YHO- BBIC 3HAHWUA 1 OCHOBHBIC YMC-
HCIIONB30BATE TOBBIN undopmaLuy, oTe- TEXHUYECKOI HUSL TOPH  HCHOJIb30BAHUU

ypo- uHpopmanuy, HAYYHO-TEXHUYECKOH UH-
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Hay4HO-
TEXHUIECKYFO
HHPOPMALHIO,
OTEUECTBEHHBIN
U 3apyOeKHBIN
OTIBIT 10 TEMa-
THKE HCCIIeI0Ba-
HHSI, COBPEMEH-
HBIE KOMITBIO-
TEpHBIE TEXHO-
JoTHH ¥ HHOP-
ManuOHHBIE pe-
CypCHI B cBOEH
MIpeIMETHOM
o0nacTu

BEHbB)

YEeCTBEHHYI0 M 3a-
pyoexHyro  yueb-
HYI0 U Hay4dHYyIO
JHTEPATYPY 1o
BOIpOCaM  JTUCLH-
TUTHHBI

OTEYECTBEHHYIO U
3apyOeIKHYIO
y4eOHyI0 U Hayu-
HYIO JIUTEpaTypy
o BOIpOCaM
JIACIMATUTHHBI

(hopmanuu, OTEeUYECTBEHHOW M
3apyOc:KHOW ~ y4eOHOH U
HAYYHOU JIUTEPATYPHI

yMeeT WCIONB30BaTh TEO- | PelIaTh 3aJayd Ha | CIIOCOOHOCTh pemath 3amayu | 61-84
(po- perhueckue  3Ha- | OCHOBE  3HAHMH, | HA OCHOBE 3HAHMM, MONyYeH-
ABUHY- | poo smeMenTsl | TO/IYYEHHBIX M3 | HBIX M3  HH(OPMAIMOHHBIX
o &l
TBIi) HHPOPMALINOH- HACTOYHHUKOB
SKCIEPUMEHTAb-
HBIX HCTOYHHUKOB
HOIO  MCCIEO0Ba-
HUS, TOJTy4YCHHBIC
u3 HCTOYHHKOB
HAYJIHO-
TEXHUYECKOH  HH-
¢dbopmarmu, orede-
CTBEHHOW U 3apy-
O0exHOW yueOHOH U
Hay4yHOH  JuTEpa-
Typsl IO BOIPO-
caM JUCIUIUIMHEI
BIAIEET | CIIOCOOHOCTBIO BIAEET CII0CO0- | CIIOCOOHOCTH npuMeHuTh | 85-100
(BBICO- HCIONB30BaTh 3Ha- | HOCTBIO  pemath | (paKkTHYeCKOoe U TeopeTHde-
KHiA) HHS, TOMydYcHHble | YC/IOXKHEHHbIE CKO€ 3HaHH, MpHOOpeTEeHHEBIE
HETHIIMYHBIE 3a- | U3 WH()OPMAIIMOHHBIX HCTOY-
u3 HCTOYHUKOB
Jladd  Ha OCHOBE | HUKOB , IPU PCHICHUU IPaK-
Hay4HO- MPUOOPETEHHBIX THYECKUX 3a1a4
TeXHHYECKOH  MH- | 3 ypdopmaru-
(dopmauuM, oTede- | OHHBIX WCTOYHH-

CTBEHHOW H 3apy-
Oe)XHOH yueOHOH U
Hay4yHOH  JuTepa-
TYpbl KOHCTPYHPO-
BaHUS MaTepUaJIOB
C 3aJaHHBIMU CIy-
XKeOHBIMHU CBOM-

CTBaMH

KOB 3HaHUH, yme-
HUH Y HAaBBIKOB

MeToanuyeckue MaTepuaJbl, onpeae/siiomue nNpoueaypbl OHeHNBAHUS

3HAHUM, YMEHUI U HABBIKOB

Tekymas arrecranmsi CTyaeHTOB. Tekymas arrectanus CTyJEHTOB IIO

JUCHUITIINHE ((MaTepI/IaJ'IOBe)lCHI/IC» IMPOBOAUTCA B COOTBETCTBHH C JIOKAJIbHBIMH

HOpMaTUBHBIMU akTamu JIBOVY u sBnsieTcss 00s3aTeIbHOM.

TeKymaﬂ arrecranusa 1Mo AUCHUIIIINHC ((MaTepI/IaJ]OBC,HeHI/Ie» IMPOBOJUTCS B

dbopMe KOHTPOJIBHBIX MEpPONPHATHI (3alMTa MPAKTHYECKUX (JOMAIIHUX), KOH-

TPOJILHBIX PabOT, TECTUPOBAHUE) TIO OICHUBAHHWIO (DAKTUUECKUX PE3yJTbTATOB

06y‘I€HI/I}I CTYACHTOB OCYHICCTBJIACTCA BCAYIIHUM IIPCIIOAAaBATCIICM.
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OObeKkTamMu OIICHUBAHUS BBICTYIIAIOT:

- yueOHas TUCIUIUIMHA (AaKTUBHOCTH Ha 3aHATHUSX, CBOEBPEMEHHOCThH BHI-
MIOJTHCHUSI PA3IMYHBIX BHUJIOB 3aJaHUH, TTOCEIAeMOCTh BCEX BUIOB 3aHSATHH I10 aT-
TECTYEeMOU ITUCITUTUIHHE);

- CTETICHb YCBOCHUS TEOPETUUECKUX 3HAHWM;

- YPOBEHb OBJIAJICHUS MTPAKTUYECKUMH YMEHUSMH W HAaBBIKAMHU TI0 BCEM BH-
JaM y4eOHOM paboThI;

- pe3yIbTaThl CAMOCTOSITEIBHON paOOTHI.

OneHuBaHue pe3yIbTaTOB OCBOCHUSI IMCUUIUIMHBI HA dTare TEKyIIel aTTe-
CTaIlMU MPOBOJUTCS B COOTBETCTBUM C HCIOJIb3YEMBbIMH OIICHOUYHBIMHU CpEJICTBA-

MU.

KpuTtepun o1ieHKH 1Mo KOHTPOJIbLHBIM padoTam

OrneHrBaHME 3aTUTHl KOHTPOJIBHONW PAa0O0THI TMPOBOAUTCS MOCIIC HAITHCAHUS
paboThl Ha ayJUTOPHBIX 3aHATHUAX, MO JIBYXOAJILHOM IIIKAJIE: «3aU4TEHO», «HE 3a-
YTCHOY.

OreHKa «3a4TE€HO» BBICTABIISIETCS CTYJICHTY, €CJIA OH MPEACTABIISIET K 3alllH-
T€ KOHTPOJBHYIO pabOTy, YIOBJICTBOPSIONIYIO TPEOOBAHHUSAM IO TOCTABJICHHBIM
3aJIaHusSIM, TI0 O(POPMJICHUIO, JTEMOHCTPUPYET 3HAHWE (PU3MUECKUX 3aKOHOB, BIa-
JIeHUE HaBBIKAaMH PabOThI ¢ GOpMyIaMH, YMEHHE OOBSICHUTD MOJTYyUYEHHBIN Pe3ylib-
Tar.

OreHKa «HE 3a4TEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HE 3HaeT usnye-
CKUX 3aKOHOB, JIOITyCKaeT CYIIECTBEHHBIC OMMUOKH B paboTe, MPEACTaBISET OTUET

C CYIICCTBCHHBIMH OTKIIOHCHHAMMU OT IIPABHII O(i)OpMJ'IeHI/ISI IINCBMCHHBIX pa60T.

Kpurepuu oieHKH NpakTHYECKUX (IOMAIIHUX) 3aJaHUI

OrnieHMBaHKE JIOMAIIIHUX 3aaHUN TTPOBOJAUTCS HHIUBUAYAJIBHO.
Bce nomaiinue 3agaHusi IpeACTaBISIIOTCS B OTEJIBHOW TETpaaud U OLECHHU-

BAIOTCS 110 CHCTEME «3aUTEHO» / «HE 3aYTEHOM.
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B pamkax TekyIiiero KOHTpOJsi YPOBHS YCBOCHHUS 3HAHUW MO JUCIUILIMHE
nonyckaercs pesyiabTar He Huke 80% peleHHBIX 3a71a4, BXOASIMMX B 010K «J[o-

MaIlllHUEC 3aJaHUA» .

HpOMe)KyTO‘IHaﬂ arrecranusi CTyA€HTOB.
HpOMe)KYTO‘-IHaﬂ arrecranusa Imo AUCHUIIIIMHC ((MaTCpI/IaJIOBCI[eHI/Ie)) Ipo-

BOJUTCA B BUAC 3a4CTa, (bopMa 9K3aMCHA — YCTHa:d.

KpHTepI/II/I BBICTABJICHHUA OCHKH CTYACHTY Ha 3a4Y€Te 10 JUCHMIIJIMHE

«MaTepuajioBeieHue»:

Onenka  92K3a- TpeboBanust kK cYOPMUPOBAHHBIM KOMITETEHIUSM

MeHa (cran-

JapTHAs)

«OTJIMYHOY OrieHKa «OTIUYHO» BBICTABIISCTCS CTYACHTY, €CJIM OH IITYOOKO M TIPOYHO

YCBOWJI MpOTrpaMMHBIN MaTepuall. lcueprbiBaromie, MOCIEI0BaTEIbHO,
YETKO U JIOTUYECKU CTPOMHO MPUMEHSET €ro, yMEET TECHO YBS3bIBaTh
TEOPHIO C MPAKTUYECKUMH BorpocaMu. CBOOOJHO CIIPABISIETCS C JOTMOJ-
HUTEJIBHBIMU BOIIPOCAaMHU 10 BCEM pa3JesiaM JAUCUUIUIAHBI, MPOBOIAUT
CBSI3b MEXKJy HUMH, NIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUIOU3ME-
HEHUU 3aJaHUMN.

«XOpOILO» OneHka «XOpoIIO» BBICTABIISETCS CTYJEHTY, €CIIM OH TBEPAO 3HAECT MaTe-
puai, TpaMOTHO M IO CYILIECTBY MPUMEHSET €ro, He JOIMycKas cylie-
CTBEHHBIX HETOUYHOCTEH, MPABUIILHO IPUMEHSET TEOPETUUECKUE MOJIONKE-
HUS [IPU OTBETAX Ha JIOMOJIHUTEIbHBIE BOIIPOCH, Bja/eeT He0OXOIUMBI-
MU HaBbIKaMH U TIpUeMaMy (PU3UKHU KOHJIEHCUPOBAHHOTO COCTOSIHUS.

«ynoBineTBopu- | OLEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HMEET
TEIBHO» 3HAaHUS TOJIBKO OCHOBHOTO MaTrepuaia, HO He YCBOWJI CMbIcia (usuue-
CKHX 3aKOHOB, JOIYCKaeT HETOUYHOCTH, HEJOCTATOYHO MpaBUIIbHBIE (HOP-
MYJIMPOBKH, HapyIIECHUs JIOTUKU U TOCJIEJ0BATEIbHOCTH B M3JI0)KEHHUU
MaTepuaia, UCIBITBIBAET 3aTpyJHEHUs oOuIei nmpoliemMaTuku 3ajad, pe-
IaeMBbIX B (pU3HKE KOHIACHCUPOBAHHOTO COCTOSTHUS.

«HeynoBneTBO- | OLEHKa «HEYIOBJIETBOPUTEIBLHO» BBICTABISIETCS CTYIEHTY, KOTOpBIA HE
PHUTEIBHO 3HAeT 3HAYUTENIBHOM YacTH NPOrpaMMHOIO MarepHala, JO0IYyCKaeT Cy-
IIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOJIbIIMMU 3aTpyAHEHUSIMH (op-
MYJIUPYET OCHOBHBIE 3aKOHBI.
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OueHoYHbIe CPpeACTBA AJsl MPOMEKYTOUYHOM aTTeCTAlMU

(BOIIPOCHI K IK3aMeHY)

1. Kpucrammueckoe cocrosarue. MakpOCKOIIMYECKUE XAPAKTEPUCTUKH.
DIEMEHThl CHMMETPUU KPUCTALNTNYECKUX MHOTOIPAHHUKOB.

2. [TonsTne €IUHUYHOTO HaIlpaBJICHHUS. Kpucramnorpadguueckue
KaTeropuu, CMHroHnu. OrnpeeneHne Kiacca CHMMETPUH.

3. [IpocTpaHCTBEHHass pemeTka — TJABHBIM  3JIEMEHT CUMMETPUH
KPUCTAUINYECKUX CTPYKTYp. Tumsl pemerok bpase.

4, OnpeneneHue >IE€MEHTApHOU siueiiku — siueiiku  bpase. [IpuMutuBHAas,
yCJIOBHas ssueviku bpase.

d. [IpaBunbHBIE  CHCTEMBI  TOYEK, MX  XapakTepuctuku.  OOmue
npeacTtapiieHus 0 230 MpoCTPaHCTBEHHBIX IPYIIax CHMMETPUHU.

6. OCHOBHBIE TIOHATHS KPUCTAUIOXMMHH: KOOPAMHALMOHHOE  YHCIO,
KOOPAMHAIMOHHBI MHOTOTPAHHUK, YUCJIO (DOPMYIBHBIX €IUHMUII.

7. [IpuHIMII UIOTHENIIEN IAPOBOM YIIAKOBKH. J|ByXCIIOMHBIE, TPEXCIONHbIE
CTPYKTYPBI. OCHOBHBIE THIIBI CTPYKTYP.

8. Tunel cBa3ell B kpuctaiuax. Kpucramisl nHepTHbIX ra3oB. Cuiibl Ban-
nep-Baanbca. [lorenuman Jlenapaa-/[>xoHca.

9. Tunel cBs3et B kpucraimnax. MlonHeie kpuctamwisl. DHeprus ManemyHra.

OOBbEeMHBIN MOYJTb YIPYTOCTH.

10. Tune! cBa3elt B kpuctauiax. KoBaneHTHbIE KpUCTaUibl. MeTAIIIMYECKHE
KPUCTAJLIBI.

11. deppOMarHeTUKH, TMAMATHETUKH, TTApaMarHeTUKU

12. ['ucrepesuc. KospuutuHas cuia.

13. Buabsl MarHeTMKOB: MarHUTOMSITKME M MAarHUTOXECTKUE MaTepualbl,

CWJIbHBIE U C1a0ble MAarHETUKH.
14, Marnutokpucraiinueckass aHu3orponud. [loHAaTHe aHM30TpOnMM THUMA

JCrKada OChb, JICrKasi IniI0CKOCTbD.
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15. OcCHOBHBIC TEPMOJMHAMHYECKHE MOTEHIMANIbBI: dHeprus ['mub66ca, cB06O1-

Hasg SHCPIuia FGHBMFOHLHa, XUMHUYECKUI IIOTCHOHUAJI. YcnoBus PaBHOBCCHA OJIA

HUX.
16. Xumudeckuit noteHmai. [Ipasumno ¢a3 I'ndoca.

17, TBepable pacTBOPHI BHEAPEHHUSI, 3aMEIICHUS, BRIUUTaHUA. 3aKOH Berapa.
18. CucrtemMbl ¢ HEOTPAaHUYEHHOW PaCTBOPUMOCTHIO B KHUJIKOM M TBEPJIOM CO-

CTOJSHMAX. HpaBI/IJIO OTPC3KOB. [loHnsiTHEe MTMHUM comayca, JMKBUAYyCa, KOHOJBI.

19. @da30BbIe AMArpaAMMBI € JKCTpeMalibHOW TOoukou. [IpaBuno Ban-mep-
Baanbca.

20. ®da3oBbIe TUarpamMm ¢ OUHOAAIBHONU KPUBOH.

21, JlmarpamMmbl COCTOSTHUSI IBTEKTHYECKOro Tumna. Kpucrannmsamnus B TOUke
IBTEKTUKH.

22, JlmarpamMmbl COCTOSIHMSI TIEpUTEKTHYECKOTO Tuma. Kpucramnmzanus B

TOYKE TIEPUTCKTHKH.

23. Cucrembl ¢ MpoMexyTOUHbIMU (azamu. J[marpamMMbl COCTOSIHHUSI ¢ 00Opa-
30BaHHEM XHMHUUYECKOTO COCAMHCHHUSI.

24. Pacman mepechilieHHbIX TBEPIBIX PACTBOPOB: IBTEKTOUJIHAS, TEPUTEKTO-

naHas pCaKIru.

25. [Torumopdhur3mM MeTaIoB.

206. [IpeBparmienus Tumna 0ecropsA0K-MOPSAIOK.

27. da3oBas AuarpaMma kene3o-neMeHTuT. Ctanu, MapKupOBKa CTaJICH.

28. [IBeTHBIC METAILJIBI U CILJIABHI.

29. CTpyKTypa paciuiaBlIeHHbIX METAI0B. CpaBHUTEIBHBIC XapaKTEPUCTUKU

TeJ B TBEPJIOM U JKUJKOM COCTOSHUSX. J{ambHMI 1 OJIM>KHUM TOPSJIOK.

30. ["'omorennas kpuctasuzanus. [IoHATHE KpUTHYECKOTO 3apoAbILIa.
31. ['eTeporeHHoe 3apoipieo0Opa3oBaHue.
32. CrpykTypa CIIJIaBOB, MOTYYEHHBIX OBICTPOM 3aKajJKOW W3 )KHJIKOTO COCTO-

suus. Kputepuii crexinoo0pa3zoBaHusl.
33. Merammnueckue CTeKa U UX CBOMCTBA. IIpolecchl CTpyKTYypHOU pefak-

callny B MCTAJNIMYCCKUX CTCKJIAX.
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34. VYnpyras wu mactudeckas nedopmanus. [lepopmarmonnas kpuBasd,
OCHOBHBIC TOYKH.
35. Tepmudeckass oOpaboTka X0JI0AHOIES(HOPMUPOBAHHBIX MeTaIoB. Ilep-

BHYHAA U BTOpHUYIHAA PCKPUCTAIIN3AIA.

TunosBble JOMalIHUE 3aJaHUS.

1. Onpenesnenne Tuna pemerok bpaBe (MHIUBUIyaNbHBIC 3a7aHUS T10
KapTOUKam).

4.4. Ha puc. 4.3 npuBegessi DPOEKIMH 3IEMEHTAPHBIX AYEEK TET-
paroHajbHBIX KpucTamnoB. Ompemenuth Tum pewmeror Bpass,

Puc. 4.3. K 3amaue 4.4

2. CuMMeTpusi KPUCTAIJIMYECKUX MHOTOTPAHHUKOB.

1. Pa3mHOXasi aCUMMETPUUYHYIO (UTYPKY CpaBHUTH JIEUCTBHUE: a) TOPU30H-
tanbHOM L, u nentpa uneepcuu (C); 6) BeprukasibHoi Ly u C; T) TOpU30HTaIBHOM
L, u BepTUKanbHOII P.

2. Pa3mHOXasg acMMMETPUYHYIO (PUTYpKY, CpPaBHUTH JACHCTBUE CIIETYIOIINX

0 0 _
CJIOXKHBIX OCEM CUMMETpUH: 2, 2, 1, 1. MOXHO JIM 3aMEHUTHh 3TU OCH IPOCTHIMU
AJIEMEHTAMH CUMMETPUUN?

3. Pa3mHOXass acumMMeTpuuHyl0 (UTYPKY, CPaBHUTH JEHCTBHUE CJICAYIOIIMX
0 _ 0 _
CJIOXKHBIX Ocell cummerpuu: 3, 3, 6, 6. MOXHO JIU 3aMEHUTh 3T OCU NMPOCTHIMU

QJICMCHTaMH CI/IMMCTpI/II/I?
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4. Tlonb3ysich aCUMMETPUYHON (PUTYypKOI, TTOKa3aTh Kakasi CyIIECTBYET 3aBU-
CUMOCTb MEX]y 3JIEMEHTAPHBIMHU yTJIaMH MOBOPOTA 3€pKaJIbHON OCH U €€ UHBEPCH-
OHHOT'O KOMITOHEHTA.

5. HaiiTu 3epkanbHble SKBUBAJICHTHI CIEAYIONIMX UHBEPCUOHHBIX Oce: 3, 4,

6 . KakuMu IpOCTBIMH 3JIEMEHTAMU CUMMETPUU MOKHO 3aMEHHUTh 3TH OCH?
0 0 0
6. HaiiTu nHBepCHOHHBIC SKBUBAJICHTHI 3€PKAJILHBIX OCeH: 3, 4, 6.

7. Hcnonb3ys aCHMMETPUYHYIO (DUTYPKY, ITOKa3aTh, YEMY PABHO JCUCTBUE MO-
BOPOTHOM ocH 4-T0 MOPSAJKA U MJIOCKOCTH, MEPIEHANKYISIPHON K 3TOM OCH.
8. Iloka3zaTh, pasMHOXasi aCUMMETPUYHYIO (UTYPKY, K KaKOMYy pe3yibTaTy

IIPUBEIET MOBOPOT BOKPYT OCH 4 M MHBEPCHUS B TOUKE, PACIIOJIOKEHHOM HA 3TOM OCH.
0
9. Ocu4u 4 coBnamarT. HaliTu pe3ynbTUPYIOMUN 2IEMEHT CHMMETPHH.

0 —
10. Ocwu 6 u 6 coBmanmatot. Haiftu pe3ynpTupyromuii 21eMeHT CHMMETPHH.
11. 3amucath pe3yJbTUPYIOIIME 3IEMEHTh CUMMETPUHU (BO BCEX CIy4asix OCHU

3-r0 ¥ 2-r0 MOPSAKOB COBMAAIOT): 3-2 = 3-5 = 32 = %-2 =
3-2=  32= 32= 32=
12. ITony4uTh pe3yIbTUPYIOIIME JIEMEHTbl CUMMETPHUH, CUUTAsI UCXOJIHBIE OCH
COBITAJAIOIIMMM: 21 : 52 8 -2 =
43 = 6 2=

TunosBbie 3a1aHUsI K KOHTPOJIbHBIM padoTam

Kontpoabnast padora Nel

1. Yro Ha3bIBaeTCSI CHMMETPUYHBIM IIpeoOpa3oBaHueM?

2. Ecnu KpucTajn coBMemaeTcs caM ¢ coboit mpu moBopote Ha 120° , To B kKauecTe die-
MEHTa CHMMETPHH OH UMEET MOBOPOTHYIO OCh MOPSIIKA

- 0
3. Haiftu onepanmio cuMMeTpHH, SKBUBaeHTHYIO 42, Uemy paBHO ipoussenenue 6°u 63,
€CJIM JJaHHBIE OCU COBIAJAOT?

&

Haiitu npoussenenue onepanuii 4x * 2z =
5. Pacumudposars (3amucath GopMyiny CUMMETpPUH), OTMETUTh HEKpHCTaJUIOrpaduyecKue

Kiaccel: 23, 11m.
6. Tlonp3ysch MpaBUIaMH B3aUMOJICHCTBHS dJICMCHTOB CUMMETPHH, JOIOJHUTE (Ha cTepeo-

rpaduvecKoil MPOESKIUK) 3JICMEHThl CHMMETPHUHU KJIACCOB U 3amucaTth GOpMyIy CHMMET-
pum:
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KonrpoasHas padora Ne2

Bapmuanr 1

1. Dueprus cBs3u. llpoBecTu cpaBHUTEIBHBIM aHAIU3 JHEPTUU CBA3U
aTOMOB JIsl pa3JIUYHBIX 3JIEMEHTOB MEPUONYECKON TaOIUIIBI.

2. 3ammcaTh TOTCHIMAJ B3aMMOJICUCTBHS aTOMOB KPHUCTAUIOB HHEPTHBIX
ra3oB. [losicHuTh Bce BenuuuHbl. UeM 0OYyCIIOBIEHO HAJIMYUE CHJI MPUTSHKEHUS U
OTTAJIKMBAHUS B 3THX KpHUCTaiax?

3. Beruucauts nocrosiuayto MajemyHra st TMHEHHOM 1EeTTIOYKH aTOMOB.

4. Kpuctamisl ¢ BOJOPOJIHBIMU CBSA3SMU.

5 Ilepexucs Bomopoma HoO, um stunen C,Hs BcTymaroT B peakuuro ¢
obpazoBanuem stiieHrukosst CoHa(OH),. Kak usmenutcs sneprus csizu? Pacuer
caenath 1is 1 mosst. Dueprum cBsizu: O-O 33 kkan/monb; C-C - 83 kkan/monsb; C-

O 86 xxkan/monp;, C=C 162 xkan/MoIb.
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