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Pa6Gouas IIporpaMma CoCTaBJICeHA Ha OCHOBaHUU TpGGOBaHHﬁZ
. (DellepaJIBHOFO rocynapCTBE€HHOI'O O6paBOBaTGHBHOFO cragaapra
BBICIIETO O6paBOBaHI/ISI - 6aKanaBpHaT II0 HaIpaBJCHHUIO ITOATOTOBKHU

22.03.01 Marepuanosenenue u TEXHOJIOTUHU MaTepraos,
YTBEpXJEHHOro InpukazoM MuHoOpHayku Poccuu ot 2 urons 2020 r.
Ne701;

" y4eOHOro  MJaHa, YTBEPXKAEHHOIO  y4YeHBIM coBeTroM BITY
um. B.I'. IlTyxoBa B 2021 rony.

CocraBuTelns (cOCTaBUTENN): K.T.H. /‘7( - I1.C. backakoB
—

Pabouast mporpamma obcysk/ieHa Ha 3acenaHuu Kadeapsl MaTepHAIOBENCHHUS 1
TEXHOJIOTMH MaTepuanoB «17» _mapra 2021 r. , mposoxon Ne 3
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PaGouast [porpaMmma corjacoBaHa c BBIILY CKarOIIen kadenpoii
MaTepHaaOBeIeHUs U TEXHOJIOIMH MaTepHaioB

3aBenyromuii kapeapoii: I.T.H., 1pod. % B.B. CtpokoBa

«17» mapra 2021 r.
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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 110 AU CHUIIVIMHE

Kareropus (rpymma)

Ko u nammeHoBaHue

Kon 1 HaumeHoBaHue
HHAWKATOpa JOCTHKCHUSA

HanmenoBanue nokasatens
OIICHHMBAHUS pe3ynbTaTa

KOMIIETCHITUN KOMIICTCHIIUN
KOMIIETSHIINN 00y4YeHUs 110 TUCITUTLINHE
[Ipumenenue OIIK-1. Crnocoben | OIIK-1.1. Beusiasgser u | 3HaTh: KJIACCU(UKAIIIO
(yHIaMEHTAIBHBIX | pPeIlaTh 3a/1auyd | KIACCU(PUIHPYET TBEPABIX TEN Ha METaUIbI,
3HAHUU npodecCHoHaIbHON dhm3ugeckue U | HOJYIPOBOJAHUKH u
NeSITeTbHOCTH, XUMHYECKHE TIPOIECCHI, | MUAIEKTPUKH C TOYKHA 3PEHHA
MPUMEHSIS METOJIBI | TPOTEKAIOIIHIE Ha | 30HHOM  TEOpPUH, OCHOBHBIC
MOJIETTUPOBAHUS, 00beKTe JNEKTPUYECKHE, MAarHUTHBIE H
MaTEeMaTHYECKOTO npodeccuoHATLHON ONTUYECKUE CBOWMCTBA TBEPHBIX
aHanm3a, JeSTeILHOCTH TNl
€CTECTBEHHOHAYYHEIC YMeTb: OIICHHBATH TPEICIBI
U OOIIEHH)KCHEPHBIC MPUMEHUMOCTH  KJIACCHYECKOTO
3HaHUSA MONX0Ja, pOJb H BaXHOCTH
KBaHTOBBIX  3(dekToB  mpu
OMHUCaHUHU (hU3HYECKUX
MIPOIIECCOB B TBEP/IBIX TEIaxX
Bnagerb: MeTogamMu KBaHTOBO-
MEXaHHYECKOTO OTHCaHUS
MPOCTEHIINX KBAHTOBBIX CHCTEM
OIIK-1.2. Omnpenensier | 3HaTh: NPUOIMKEHHBIC METOIBI
XapaKTePUCTUKH pelieHus ypaBHEHUS
¢msnueckoro mporecca | lllpenunrepa ans 3JeKTpoHa B
(siBEHMS), XapaKTEpHOTO | KPUCTAJUIe, OCHOBBI JHHAMHUKU
TUIS O00BEKTOB | IBMKCHHS JJICKTPOHOB H JIBIPOK
npodeccuoHaTbHON B KpUCTaILJIC
JeSITebHOCTH, HAa OCHOBE | YMeTh: BHIOWPATh W OICHUBATH
TEOPETUIECKOTO o0nacTh MPUMEHUMOCTHU
(3KCTIEpUMEHTATTLHOTO) METOJIOB UCCIICZIOBaHUS
WCCIIEIOBaHHUS (YHKIIMOHATBHBIX
XapaKTepUCTUK MaTEpHUaIOB
Bnagerb: MeromamMu H3y4YCHHS
SHEPreTUYECKOU CTPYKTYPBI,
nedeKToB W 3JIEMEHTapHBIX
BO30YXICHUN B KPUCTAUIAX H
aMop(HBIX MaTepraax
OIIK-1.5. BrioupaeT | 3HaTbh: OCHOBHBIC ITOJIOKCHHS
0a3oBble (DU3MUECKHE M | TCOPUM  KOjeOaHHl  aTOMOB
XUMHYECKUE 3aKOHBI JUIS | KPUCTAILTMUSCKOM pEIIeTKH,
pemeHus 3a/a4 | 30HHYIO TEOPHIO TBEPOTO TENa
npodecCHoHaIbHON YMeTh: HCTIOJIb30BaTh
JESATSILHOCTH OCHOBHBIC  TOHATUS  30HHOU
TEOpUU  TBEPAOTO Tela U
KOHIIETIIIHIO KBa3MYaCTHII

(hoHOHBI, 3JEKTPOHBI, IBIPKH,
MOJISIPOH, DKCHUTOH W T.JI.) TNPH
aHanu3e QU3NYCCKUX SBJICHUN B
TBEP/BIX TENIaX

Baagern: METOJaMH
OLICHUBAHUS (uznueckue
rapameTphl MaTepHaIOB
(TeTnonpoBOAHOCTD,

MIPOBOJIUMOCTB, OIITHYECKHE,

JUIEKTPUYECKHE M MarHUTHBIE
CBOMWCTBa, TE€PMOJMHAMHUYECKUE
(hyHKIIH)




OIIK-1.11  T[Ipumensier | 3HATh: METOABI MOJICITUPOBAHUS
METOJIbI MOJCIHUPOBAHMS | PU3UUECKUX W XHMHUYCCKUX

(mznyecKkux U | CHCTEM, SIBJICHUH U MPOIIECCOB
XUMUYECKUX CUCTEM, | YMeTh: HCIOJb30BaTh METOJIbI
SIBIICHUH W TIPOILIECCOB B | MOJCIUPOBAHUS (DUBUYECKUX U
npoecCuoHaIbHON XUMHUUYECKUX CUCTEM, SIBICHUM U
JeATEIBHOCTU MIPOLIECCOB

Baagern: METOJaMH

MOJICIUPOBaHUs (DUBNIECKUX U
XUMHYECKUAX CUCTEM, SIBIICHUH H
MPOIIECCOB B MPO(ECCHOHATBHOM
JeSITeTbHOCTH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. OIIK-1 Coocoben pemars 3axaud  OpodhecCHOHAIBHOW IeATEILHOCTH,

IIPUMCHAA MCTO/bI MOACIIMPOBAHNA, MAaTEMAaTHU4YCCKOI'O aHaJIn3a,

CCTCCTBEHHOHAYYHBIC U O6HI€I/IH}K€H€DHBI€ 3HaHU

I[aHHa}I KOMIICTCHII WA q)opMpreTc;I CICAYIOIMMHA JUCHUIITIMHAMM.

Cragus HauMeHoBaHWA TUCITUILINHEI
1 Briciras MmaremaTuka
2 HaueprarenbHast reomMeTpusi 1 MHXEHEpHas rpaduka
3 Heopranuueckas xumus
4 dusznka
5 KommprorepHas rpaduka
6 Teopernueckas MEXaHHUKa
7 Oprannygeckast XUMUs
8 OO11ee MaTepualloBeICHUE U TEXHOJIOTHsI MaTEepHAJIOB
9 duznyeckas XUMHUs
10 duznyeckasi XMMHUS BHICOKOMOJIEKYJISIPHBIX COSIMHEHUN
11 DKOJIOTHS




3. OFBbEM JIUCHUITJIMHBI
OO61mast Tpy10€MKOCTh JUCIIUILINHBI COCTaBIIsIET 5 3a4. equawmil, 180 gacos.

dopma NpOMEXYTOYHOM aTTECTallMU DK3aMeH

Bun yueGHOM paboThI Bcero Cemectp
4acoB Ne 3
OO01mast TpyA0€MKOCTh AUCIUTIINHBI, 4ac 180 180
KonTakTHas padora (aQyANTOPHbIE 3aHATHS), B T.U.: 73 73
JICKITUU 34 34
nabopaToOpHbBIC
PaKTUYECKHE 34 34
TPYIIIOBBIE KOHCYJIBTAIMH B TIEPHO]] TEOPETUUECKOTO 5 5
00y4YeHUs U IPOMEKYTOUHOU aTTECTAIINH
CamocTosiTejibHasi paboTa CTYJI€HTOB, B TOM YHCJI€: 107 107
KypcoBoii npoekt
Kypcosast pabota
PacuerHo-Tpaduueckoe 3ananus
WuauBuayanbHOE TOMAITHEE 33 1aHNE
CamocrosiTenpHast paboTa Ha TOATOTOBKY K ayIUTOPHBIM 71 71
3aHATHUAM (JICKIMU, TIPAKTHUCCKUE 3aHSITUS, TAOOPATOPHBIC
3aHATHS)
DK3aMeH 36 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe H 00beM

Kypc 2 Cemectp 3

/11

O0BeM Ha TEMATUYECKHIT
paszen 1o BUaAaM y4eOHOM
Harpy3Ku, Jac

HaumenoBanue pasnena
(kpaTKoe coziep KaHue)

CaMmocTosTenpHas

JlaGoparopHsie
pabora

[IpakTuueckue
3aHATHUS

Jleximn
3aHATUA

Mesrcamommnuie 83aumo0eiicmaus 6 KpUCmainax

OcHoBHbIE MOHATHS (U3MKK TBepaoro tena. Lenn u 3anaun
kypca. Kpucrammmdeckas CTpyKTypa TBEpPABIX Tel U HX
¢dopma. DreKTpoHHast CTPYKTypa aTOMOB. THIIBI CUJT CBSI3U B
KOHJEHCUPOBAHHOM COCTOAHMU: BaH-nep-BaanbcoBa cBs3b,
HOHHAas CBsA3b, KOBAJICHTHAA CBA3b, MCTAJIJIMYCCKAA CBA3b.

4

SN
(00]

Xumudeckass CBs3b W OmmkHUE mopsgok. CTpykTypa
BEILIECTBA C HE HAMPABIICHHBIM B3auMozeiicTBueM. [Ipumepsl
KPUCTAJIMYECKUX  CTPYKTYp, OTBEYAIOIIUX  IUIOTHBIM
yIakoBKaM IapoB: mnpocras kyonueckas. OLIK, 'K, I'TIY.
OCHOBHBIE CBOMCTBa KOBAJIEHTHOM CBA3U. CTpyKTypa
BEILIECTB C KOBAJICHTHBIMH CBs3sMU. CTpyKTypa BELIECTB
TAma ceieHa. [wOpumu3amusi aTroOMHBIX OpOWTaIe B
MOJIEKYJIaX U KpUCTaJUIaX.

Jughpaxyun 6 kpucmannax

VYcnosue bparra. dudpaknus B kpuctaiax. Tpu Buma
m3nydeHus. [Ipsamoe mpocrpaHcTBO. DaKTOpPBI paccesHHUs.
O6parHoe mnpocTpadHcTBO. 30HBI bpumiosHa.  YcmoBue
Bparra B 06paTHOM NpocTpaHCTBE.

,ZIuHatha Kpucmaﬂﬂuqea(oﬁ peuiemku.

OcHOBHBIE MapaMeTpepl YNpYyrux BoJH. [‘apMoHMuYeckoe
npubnmxenne. COOTHOIIEHHSI JUCTIEPCUHU AJIS YIPYTUX BOJIH
B OJHOMEpPHOM KPUCTALIMYECKON LIETIOYKE, COCTOSAIIECH U3
OJIMHAKOBBIX aTOMOB M U3 aTOMOB 2-X BHJI0OB. AKyCTHYECKHE
U ONTHUYECKHE BETBU KOJICOAHUN Ui OJHOMEPHBIX U
TPEXMEPHBIX KPUCTAIIIOB. AKYCTUYECKHME W ONTHYECKHE
¢dononsl. O6paTHas pemerka. 30Hb bpuutosHa.

4 4 8

Tennoemkocms meepovix men

@OHOHBI M HX CTATUCTHKA, TEIJIOEMKOCTb TBEPIBIX TEIl.
Knaccuueckas Teopust TermoeMKocTu. Mojenb DUHIITEHA.
Oynkius W TeMmeparypa OiHmTeiHa. Mogens /[lebas.
Oynknus u temneparypa Jlebas. 3akon [romonra-Iltu.
Amnrapmonuueckue 3¢ dextsl. TennoBoe pacmmpeHue.

30HHanA cmpPyKmypa meepovix meJl

OpHosnekTpoHHOEe  mpubnmxkenne. Teopema  bioxa.
W3meHeHne cocTOSTHUS 3JIEKTPOHOB IIPU COIMKEHUH aTOMOB.
DHepretudeckue 30HBL [lpuOmmkeHue ModTH CBOOOIHBIX
anekTpoHoB.  Mogens  Kponwura-Ilemnun.  CtpykTypa




DHEPreTUYECKUX 30H. MeTamnel, MOIYNPOBOAHUKH U
JUDJIEKTPUKUA C TOYKU 3pEHUS 30HHOM Teopuu. BoiaHOBBIE
GyHKIMM ~ DJIEKTpOHAa B INEPUOAMYECKOM  pELIETKE.
O¢dexTuBHas Macca dJIEKTpoHA, JbIpku. llpumecu u
IIPUMECHBIE YPOBHH.

/usrnekmpuueckue ceolicmea meepovix mei

CBoiicTBa AMAJNIEKTPUKOB B CTAaTUYECKUX TMOJAX. Bumsl
MOJIIPU3ALIUH. JlvsnexTpudeckas BOCTIPUUMYHBOCTb.
OddexkTuBHOE TONE W HaBEACHHAS  TOJSIPHU3AIUA.
Opuenranus  gunoneil.  OCHOBHBIE  XapaKTEPUCTUKU
IUDJIEKTPUKOB. Buasl monspuzauuu. OIEKTPOCTPUKIIHS,
nbe303¢h ek, mupodhdext. CerHeToINEKTPUKH. DIEKTPETHI.

4

Konumaxmmnuie aenenusn

3MI/ICCI/IOHHBIG HpOI_IGCCBI C HOBerHOCTI/I TBepI[OFO TECJ1a.
[ToreHnnansHbIe Oapbephl. Pabora BBIXO/IA.
TepmosaeKTpoHHAsT SMHUCCHS. DMUCCHUSI BO BHEIIIHEM I0JI€ U
aBTORJIEKTPOHHAsT dAmuccua. Dorosmuccuda. Bropuunas
BHGKTpOHHaH OMUCCHUSL. KOHTaKTHBIe SABJICHHUSA B TBepI[BIX
tenax. KoHTakTHass pa3HOCTh mOTEeHUHAIOB. KOHTakT
MeTaI-MeTaul. KOHTakT MeTau-noslynpoBOAHUK. p—N -
nepexo/i. BonpTammnepHas xapakTepuCcTHKa p—N — repexo/ia.

Onmuueckue ceolicmea Kpucmaijos

®otompoBouMocTs.  M3mydarenbHas ~— peKOMOMHAIMAL
OnrosnekTpudecKkue SIBJICHUS. 3aKOHOMEPHOCTH
NOTJIOLEHUS] M U3IYy4YEHUs CBETa TBEPIABIMH TEJIAMHU.
HepaBHoBecHbIe HOCUTEIHN 3apsana, MEXaHU3MBbI
pekomMOuHanuu, Bpemsi ku3HHM.  LleHTpsl  OKpackw,
JIOMHUHECUEHIHSI, (POTONMPOBOAMMOCTb.

4

BCEI'O

34

34

71

4.2. Conep:kaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

/i

Haumenosanue
paszaena IUCHUIUIMHBI

Tema npakTUYECKOTO
(ceMHUHApCKOT0) 3aHSITHS

K-Bo
4acoB

K-Bo
4acoB

CPC

cemectp Ne 3

MexaTOMHBIE B3aUMOJICHCTBUS B
KpHUCTaJUIax

CemuHap 1o Teme

Judpakius B KpucTayuiax

CeMuHap 1o Teme

JlnHamMuKa KpUCTANTMYECKON PEIIETKH. CemuHap 1o Teme

TenmoeMKoCTh TBCPABIX TCII

CeMuHap 1o Teme

30HHAas CTPYKTypa TBEPBIX Tell

CemuHap 1o Teme

Jlmsnexktpuueckue cBoicTBa TBEpABIX Tesl | CeMHHap 1o TeMe

KoHTakTHBIC SABICHUS

CemuHap 1o Teme

O NO|OI B WIN

OrnrTuyeckre CBOMCTBA KPUCTAIIIOB

CeMuHap 1o Teme

AhboOM_RAD

Al ORMBMD

HUTOI'O:

4.3. Conep:xaHue J1a00paTOPHBIX 3aHATHIA

JlabGopaTopHble 3aHATHS Y4€OHBIM IIJIAHOM HE MPEAYCMOTPEHHBI.




4.4, Conep:xaHue KypcoBOro npoexkTa/padoTbl
KypcoBas paboTa yueOHBIM IJIAHOM HE MPETyCMOTPEHA.

4.5. Conep:xxaHue pacueTHO-rpadgpuuecKoro 3aJanms,
UHAUBHUAYAJIbHBIX JOMAIIHUX 3aJaHUH

PacquHo-rpa(queCKHe 3aJIaHUA 1 UHAWBUAYAJIBHBIC TOMAIIHUC 3a/IaHUSA yT—Ie6HI>IM
IJIaHOM HC IIPECAYCMOTPCHEI.

5. OHEHOYHBIE MATEPHUAJIbI U151 TPOBEJTEHUA TEKYIIEI'O
KOHTPOJIA, TIPOMEXYTOYHOU ATTECTALINN

5.1. Peanuzanusa KoMneTeHIui

1 Komnerenumsi OIIK-1. CniocoGen pemath 3a1aun npohecCuoHaIbHOMI
NEeATETHLHOCTH, TPUMEHSIS METOABI MOJICIIUPOBAHUS, MATEMATUIECKOTO aHAIN3a,
€CTECTBEHHOHAYYHBIE ¥ OOICMH)XCHEPHBIE 3HAHUS

Hcnonszyemblie
HanmeHnoBanue nHAMKATOPa TOCTHKEHUS KOMITCTCHIINU
CpeJICTBA OLICHUBAHUA
OIIK-1.1. BeisBaser u knaccudunupyet GU3NIECKUE ¥ XUMUIECKHAE MTPOIIECCHI, IK3AMEH
IPOTEKAIONINE Ha 00BEKTE MPOPEeCCHOHATBHON NeSITEIbHOCTH
OIIK-1.2. OnpexensieT XapaKTEPUCTHKH (HU3NIECKOro mporecca (SBICHU), 9K3AMEH

XapaKTEPHOTO JIJIsl 00BEKTOB PO ECCHOHAIBHOM e TeILHOCTH, Ha OCHOBE
TEOPETHICCKOTO (PKCIICPUMEHTAITBHOT0) UCCIICTOBAHUS

OIIK-1.5. Beroupaet 6a30Bblc (U3NUCCKUE U XUMHYCCKIE 3aKOHBI IS PEIICHUS | 9K3AMeH
3a51a4 po(eCCUOHATHHON NEATEIHbHOCTH

OIIK-1.11 TlpumeHseT MeTOAbl MOAETHPOBAHUS (PUINYECKUX U XUMHUECKHUX | 9K3AMEH
CHUCTEM, SBJICHUH U MPOIIECCOB B PO ECCHOHATHEHOM
JEATeIbHOCTH

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA JIS IPOMEKYTOYHOM aTTecTAluN

5.2.1. IlepeyeHb KOHTPOJBHBIX BONIPOCOB (THMOBBIX 3aIaHUI)
AJIs1 IK3aMeHa

Ne HaumenoBanue N
Copeprkanue BOPOCOB (TUIMOBBIX 3aJaHUI)
/T | pasfena JUCIUILINHEI
1. MexaTomMHbIe [Ipupoa MexaTOMHBIX CHJI M OTEHLIUATBI MEKaTOMHBIX
B3alMOJIECHICTBUSA B B3aUMO/ICUCTBHH.

2. KpHUCTaJuIax Krnaccudukanus TBepAbIX TN M0 TUIIaM CBSA3H. DHEPIusl CBSI3U
KpUcTajia.

3. KoBasieHTHBIE KpHCTaJLIBl, OCHOBHBIE CBOMCTBA. [ HOpHIHBIC
opOuTanu.

4, Monekynsapubie kpucTtauibl. Cuiisl Ban-nep-Baanbca.

S. DHeprus peieTku HoHHbIX KpucTtauioB. [locrosunas Manenynra.

6. OO6m1ast MoJieTh TBEPAOTO Teja. By raMmibTOHHAHA.

7. OcHoBHble nOHATHA cuMMeTpun. OcH, nockoctu. ToueuHsle
rpynnsl. CHMMETpHsI KpUCTAJUIOB M UX GU3NYECKUE CBOWCTBA.

8. Cunronuu. Kpucrammueckuii kinacc. [IpocTpaHCTBEHHbIE TPYIIIIBL.




0. Yupyrocts kpuctaiuia. 3akoH ['yka. Bua TeHzopa ynpyroctu
KPpUCTAJJIOB 1 U3OTPOIHBIX TCJI.

10. OO6parnas pemeTka u ee cBorcTpa. [loctpoenne 30Hb1 bpuiurosHa.

11. Hudpakuus B Judpaxius penrreHoBckux aydeir. @opmyna bperra-Bymnboda.

12. KpHCTaJuIax ®dopmyma Jlays

13. JuHnamuka Konebanus o1H0aTOMHOM 11en0YKH. [ paHUYHBIE YCIIOBHSL.

14. KPUCTAJTHIECKOM Konebanus 1ByxaTOMHOM TMHEHHOM 1IEMOYKH. AKYCTHUECKHE U

pELIETKHU. OIITUYECKHUE KOJIeOaHUI MHOIOATOMHOM JIMHEMHON IIEITOYKH.

15. Konebanus TpexmepHbIxX pemierok. Yucio Berseid. IlmoTHOCTD
K0J1e0aTeIbHBIX COCTOSHUM.

16. Konebanus kpucrammnaeckoit pemerku. HopmansHbie KonebaHusl.
Hyneswie konebanus. DOHOHBI.

17. TermnoeMKoCTh Pacnpenenenne @epmu-/Iupaka. Yposenb Oepmu.

18. TBEPJBIX TEI [ToBepxHOCTh @EpMU U €€ BUJ IJI PA3HBIX KOHIEHTPALIHIA
AIEKTPOHOB.

19. 30HHAs CTPYKTypa | AnumabaTudeckoe MpHOIKEHUE.

20. TBEPABIX TEI OnHO37eKTpOHHOE MPHOIMKEHHE (TIPUOIIKEHIE
CaMOCOTJIAaCOBAaHHOTO TIOJIs).

21. Teopema biioxa. ®ynkiuu bioxa. Bei6op BOTHOBBIX (YHKIIHIA.

22. Monenb cBOOOTHBIX AJIEKTPOHOB. KBa3MBOIHOBOW BEKTOD.

23. Mogaenb mo4YTH cBOOOHBIX AMeKTpoHOB. Mogenb Kponura-Ilennu.

24. [TpubnukeHne CUIIBHO CBSI3aHHBIX AJIEKTPOHOB. JlucrepcronHast

3aBHCHUMOCTH B KYOUYECKOM KpHCTaslie B TPUOIMKEHUN CUIIBHO
CBSI3aHHBIX JIEKTPOHOB.

25. CBoiicTBa JIEKTpOHA B TIEpHOIUUecKOM mose. DddeKTuBHAs Macca
AJIEKTPOHA B KPUCTAJIIAX.

206. 3arnoIHEHNE JIEKTPOHHBIX 30H B KpucTauie. [NIOTHOCTh COCTOSHUI

27. Huodnextpudeckne | Mexanusmbl nonspu3anui. CIOHTaHHAS M MATPAIIMOHHAS

CBOMCTBA TBEPABIX | MOJISPU3ALIHSL.

28. Ten Buapl ynpyroii nmosisipu3anuu.

29. Bubl TenoBoii noisipuzanuu.

30. | Konrakrhslie siBiaenust | [loHsTus 0 qpIpKax B MOIXynpoBOoAHMKAX. Macca U 3apsij] IbIpOK.

31. CobcTBeHHAs U TPUMECHAs] TPOBOJAMMOCTD MOTYITPOBOIHUKOB.

32. Jloxanu3zoBaHHBIE COCTOSTHUS B TBepAOM Teme. OOmuid moaxo.
IIpumecHbIe cocTOsIHUS. JIOHOPBI U aKLIENTOPBI.

33. CraTucTHka 3JIeKTPOHOB B OMYNpoBogHUKaAX. [lonoxeHune ypoBHs
Depmu.

34. | Ontuyeckue cBoiictBa | ONTHYECKHE CBOMCTBA TBEPBIX TEIl.

35. KPHUCTAJJIOB [TormomnieHne cBeTa KPUCTAIIAMH.

36. PexoMOnHAIIMOHHOE M3JIyYeHHE B TOJTYITPOBOIHUKAX.

5.2.2. IlepeyeHb KOHTPOJBLHBIX MATEPUAIOB
JJISL 3aIHMThI KYPCOBOI'0 MPOEKTa/ KYpPCcOBOM PadoThI

5.3. TunoBble KOHTPOJIbLHbIE 33/IaHNS (MATEePHAJIbI)
JJISl TEKYLIero KOHTPOJIsA B ceMecTpe

Texymuii KOHTPOJIb OCYIIECTBIISIETCS B TEUYEHHE CEMeCTpa Ha MPaKTUYECKUX
(cemuHApPCKUX) 3aHATUAX B (hOpME COOECENOBAHMS M YCTHOTO OTpOca.



5.4. Onucanue KpuTepHeB OLleHMBAHUA KOMIETEHINHA M IIKAJIbI OLlEHUBAHUS

[Tpu mpoMeXyTOUHOH aTTeCTAIlMK B (DOpME dK3aMEHA UCIOJIB3YETCs CIACAYIOIast
IITIKaJ1a OIEHUBAHUSA: 2 — HEYJOBJICTBOPUTENBHO, 3 — YAOBJIETBOPUTENBHO, 4 — XOPOIIIO, 5

— OTJIMYHO.

Kpurepusimu oneHnBaHUs JOCTUKEHNUN ITOKA3ATENEN SIBISIOTCS:

HaumMmeHoBaHue mmoka3zaTens
OIICHMBAaHUS Pe3yNbTaTa
00yYCHMS TT0 JUCITUTUIHHE

Kputepuit onennBanus

3Hanusd

KHaCCI/I(I)I/IKaI_II/IH TBEPABIX TCJI Ha METalJIbl, IIOJYIIPOBOAHHUKU U
AUBJICKTPUKU C TOYKHU 3PCHUA 30HHOH TCOPpHHU, OCHOBHBIC JJICKTPUYCCKUC,
MarHUTHBIC U OINTUYCCKHE CBOMCTBA TBCPABLIX TCJI

MpHOJIKEHHBIE METOIBI perienns ypaBHeHus Llpeaunrepa s snexTpoHa
B KpHUCTaJUIe, OCHOBBI IWHAMHUKH [BIKEHHS JJIEKTPOHOB H IBIPOK B
KpUCTaJLIe

OCHOBHBIC TIOJOKCHUS TEOPHU KOJCOAHHH aTOMOB KPHCTATHYCCKOM
pEIIETKH, 30HHYI0 TEOPHIO TBEPJIOTO Tea

METOAbI MOACIINPOBAHUA (1)I/I3I/I‘-IeCKI/IX U XUMHYCCKHUX CHCTEM, SIBJICHUN U
MponIccCCoB

VYmMmenus

OLICHUBATh MpPEACNbl MPUMEHUMOCTH KIACCUYECKOTO IOAXOAA, POib U
BO)KHOCTh KBAaHTOBBIX 3((EKTOB IPU ONHCAHUU (PU3NUECKHUX MPOLECCOB B
TBEPIBIX TENax

BEIOMpaTh W OICHUBATh OOJIACTh NMPUMEHUMOCTH METOJOB HCCIICIOBAHHS
(hYHKITMOHATBHBIX XapaKTEPHUCTHK MaTEPHAIIOB

HUCIIOJIb30BaTh OCHOBHBIC ITOHATHS 30HHOM TEOpHUKU TBEPAOTO TEJIAa H
KOHIICTIIIWIO KBA3WYaCTHUI] ((bOHOHI:I, QJICKTPOHBI, ABIPKU, TOJAPOH, SKCUTOH
)48 T.,Z[.) IIpU aHAJIN3C (1)I/I3I/I‘-ICCKI/IX SIBJICHUI B TBCPABIX TCJIaX

HCTIOJIB30BaTh METO/IBI MOJICIIMPOBAHUS (PU3HICCKUX M XUMHUECKUX CUCTEM,
SIBJIEHUW U MIPOIECCOB

Bnanenus

METOAaMHM KBAaHTOBO-MCXaHHYCCKOI'O OIIMCaHUA HpOCTCfIH.IHX KBaHTOBBIX
CUCTEM

METOJIaMH  M3YYCHHA DHEPreTHYeCKOW  CTPYKTYpHl, Ne(eKTOB W
AJIEMEHTAPHBIX BO30YXKJICHHH B KPUCTAIUIAX U aMOP(HBIX MaTepHaiax.

METOJIaMU  OIICHWBaHUS  (U3NYECKUE  TapaMeTphl  MaTEpPHaJoB
(TeTIoNpPOBOHOCTh, MPOBOJUMOCTh, ONTHYECKHE, TUAIECKTPUUSCKUE U
MarHWTHBIE CBOICTBA, TEPMOIWHAMUYECKHE (DYHKITHH)

METOaMH MOJICTTUPOBAHUS (PU3MUECKUX U XUMHUECKUX CHUCTEM, SIBICHHN U
MPOIIECCOB B MPO(ECCHOHAIBHON IEATEIIEHOCTH

Ornenka npernogaBaTciiCM BbICTABJIACTCA HHTCIPAJIBHO C y‘IéTOM BCEX MOKa3aTeyeu

U KPUTCPHUECB OLICHUBAHMA.

Onenka copMUPOBAHHOCTH KOMIETEHIIUH MO MOKA3aTEN0 JHAHMUS.

Kpurepnit YPpOBEHb OCBOEHMSI U OLICHKA
3 4 5

3HaHHe He 3naer Homyckaet 3Haer 3HaeT 1 cnocoOeH
KJ1accupuKaum KJTaccu(PUKaIIio OIMMOKH TIpH KJIACCHU(PUKAIHIO ommcaTh
TBEPABIX Tel Ha | TBEPABIX TEN Ha KJaccuuKauu TBEPABIX TEN Ha KJIacCU(UKAIHIO
METaJJIBbI, METaJIBbI, TBEpABIX TN Ha MeETaJlbl, TBEPABIX TEN Ha
[OJIYIIPOBOJHUKH U | IOIYIPOBOJHUKHU U METaJLIbL, HOJIYIPOBOAHUKU U METaJllbl,
JUAJIEKTPUKH c JUAJIEKTPUKH C HOJYIPOBOIHUKH U JUAJIEKTPUKH C HOJIYIPOBOAHUKU U
TOYKH 3peHus TOYKH 3pEHUS TUBIIEKTPUKH C TOYKH 3pEHUS JUDIIEKTPUKH C
30HHOH TEOpUH, 30HHOH Teopuy, TOYKHU 3pEHUSA 30HHOH Teopuy, TOYKH 3pEHUS
OCHOBHbBIE OCHOBHbIE 30HHOM TEOpHUH, OCHOBHbIE 30HHOU TEOpHUH,




BIEKTPUUECKHUE, AIEKTPUUECKHUE, OCHOBHEIC 3JIEKTPUYECKHUE, OCHOBHEIC
MarHUTHBIE H MarHuTHBIE U DIIEKTPUYCCKIE, MarHuTHBIE U JJIEKTPUIECKUE,
OIITHYECKHE OIITHYECKHE MarHuTHBIE U OIITHYECKHE MAarHuTHBIE U
CBOICTBa TBEPJBIX | CBOMCTBA TBEPIBIX OIITHYECKHUE CBOMCTBa TBEPABIX OIITHYCCKHC
Ten Ten CBOMCTBA TBEPJbIX Ten CBOICTBa TBEP/IbIX
TeNn Ten
3HaHue He 3naer Homyckaet 3HaeT UCHBITAHUSA 3HaeT U croco0eH
MPUOIHKEHHBIX MPUOIKEHHBIC OINOKY TIPH MPUOIKEHHBIC OIIHCaTh
METOZOB PEIICHHS | METOIBI PEIICHIS OIMMCAHUH METOBI PEIICHUS MIPUOITKECHHBIC
YpaBHEHUS ypaBHEHUS MPHOJIMKEHHBIX YpaBHEHUS METOBI PEIICHUS
Ulpenuurepa ana | lpeaunrepa nus METOJIOB pEIICHUS Ipenuurepa ans YpaBHEHUS
AJIEKTPOHA B DJICKTPOHA B ypaBHEHUS 3JICKTPOHA B lIpemunrepa ais
KpHCTaJUIe, OCHOBBI | KpHCTasuie, ocHOBHI | IllpeguHrepa mist | KpucTauie, OCHOBBI 3JICKTPOHA B
JTAHAMHKH JMHAMUKH 3JIEKTPOHA B JTHMHAMHUKHA KpHUCTaJUie, OCHOBBI
JIBHOKCHUS JIBYDKCHMS KpHUCTajie, OCHOBBI JIBIKCHUSA JTUHAMHAKH
DJIEKTPOHOB H 3JIEKTPOHOB U JIMHAMHUKHA DJIIEKTPOHOB U JBIDKEHUS
JBIPOK B KpUCTAJUIE | ABIPOK B KPUCTAILIE JIBYDKCHUS JBIPOK B KpHCTAJLIE 3JIEKTPOHOB U

3JIEKTPOHOB U
JBIPOK B KPUCTAJLIE

ABIPOK B KPUCTAJLIIC

3HaHue OCHOBHEIX | He 3HaeT ocHOBHBIC Jomyckaet 3HaeT OCHOBHBIC 3HaeT u crocobeH
MTOJIOKEHUH TEOPUH | TIOJOKEHUS TEOPUU OINOKY TIPH MOJIOKEHUSI TEOPUU | OMHCATh OCHOBHBIC
KoJeOaHuil aTOMOB | KOJI€OaHHIA aTOMOB OIHCaHUU KOJIeOaHUI aTOMOB | TOJIOXKECHUS TCOPHH
KPUCTANIMYECKOMN KpUCTAJNTMYECKON OCHOBHBIX KPHUCTAJUTMYECKON | KOJeOaHMil aTOMOB
pEIIeTKH, 30HHYIO | PEIICTKU, 30HHYIO | TOJIOKEHHUI TEOPUH | PEIICTKH, 30HHYI | KPHUCTaLTHYeCKON
TEOPUIO TBEPJOTO | TEOPHUIO TBEPAOro | KoJeOaHUil aTOMOB | TEOPUIO TBEPJOrO | PEIICTKH, 30HHYIO
Tena Tena KPUCTAJUTMYECKON Tena TEOPHIO TBEPIOTO

PEIIeTKH, 30HHYIO Tena

TEOPHIO TBEPIOTO

Tena

3nanme  MeronoB | He 3HaeT MeTomnI Jomyckaet 3HaeT OCHOBHBIC 3HaeT u crmocobeH
MOJICTTUPOBAHUS MOJICTTUPOBAHUS OINOKY TIPH TIOJIOKEHUS OIIHCATh METOJIBI
(m3nyecKux u (huzruecKuX u OTMCaHUU METOJ/IOB METOJIOB MOJICTTUPOBAHHS
XUMHYECKAX XUMHYECKUX MOJIETTUPOBAHIS MOJIETTHPOBAHUS (u3nyecKkux u
CHUCTEM, SIBIICHUW W | CHCTEM, SIBICHUN U (buznvecknx u (u3nyeckux u XUMHYECKAX
MPOIIECCOB IpPOLIECCOB XUMHYECKUX XUMHYECKUAX CUCTEM, SIBJICHUU U

CUCTEM, SIBJICHUW U | CUCTEM, SIBJICHUU U MPOILIECCOB

MIPOIECCOB MIPOIIECCOB

Onenka copMUPOBAHHOCTH KOMIIETEHIIMH 110 NOKA3aTeNt0 Y MEHHUS.

Kpurepuit YpoBEeHb OCBOEHUS U OLIEHKA
2 3 4 5

YMeHue OleHUBAThH He ymeer YMeet olleHUBaTh YMeer o1ieHuBaTh YMeer o1ieHuBaTh
TIpeebl OIICHHUBAThH TIpeebl TIpeIeITbl TIpeIeITb
MIPUMEHUMOCTH TIpeIeITbl MIPUMEHUMOCTH MPUMEHUMOCTHU MPUMEHUMOCTH
KJIACCUYECKOT 0 MPUMEHUMOCTHU KJIACCUYECKOT 0 KJIACCHYECKOTO KJIACCHYECKOTO
MoX0Ja, poib H KJIACCHYECKOTO MOJIX0/1a, pOJIb U MOJIX0/a, POJb U MOJIX0/1a, POJb U
BaYKHOCTh MOJIX0/1a, POJb U BaXXHOCTh BaYKHOCTH BaKHOCTH
KBaHTOBBIX Ba)KHOCTh KBaHTOBBIX KBaHTOBBIX KBaHTOBBIX
3¢ peKxToB pu KBaHTOBBIX 3¢ deKxTOB IpU 3¢ deKxToB pu 3¢ dexToB pu
OTNIMCaHUU 3 dexToB mpu ONUCaHUU OIKCAHUU OIKCAHUU
(m3nyecKkux ONMCAHUU (buznveckux (m3nyecKux (m3nyecKux
MIPOLIECCOB B ¢duznueckux MIPOLIECCOB B MIPOLIECCOB B MIPOLIECCOB B

TBEPIBIX TENaxX

MIPOIIECCOB B
TBEPABIX TEJIAX

TBEPABIX TEJIAX, HO
JOTTYCKaeT OMMOKH

TBEPBIX TEIAX

TBEPJBIX TEJIAX B
IIOJIHOM 00BbeMe

YMmeHnue BbIOUpaTh
u OLICHUBAThH
obJacThb
IPUMEHHUMOCTH

He ymeer
BBIOMpATh U
OLIEHUBATh 00JIaCTh
IPUMEHUMOCTH

YmMeer BbIOMpaTh U
OLIGHUBAThH 00JIACTD
HPUMEHHUMOCTH
METOJI0B

VYMeer BBIOHpATh U
OLIEHUBATH 00JIaCTh
HIPUMEHHMOCTH
METOJIOB

YMeer BBIOHpATh U
OLIEHMBATH 00JIaCTh
HIPUMEHHMOCTH
METOJIOB




METOAOB METOAOB UCCIIEIOBaHUS HCCIICI0BAHMUS HCCIICI0BAHHUS
UCCIIEJOBaHUS UCCIIEJOBaHUS (GYHKIMOHANBHBIX | (DYHKIMOHANBHBIX | (YHKIMOHAIBHBIX
(GYHKIIMOHATBHBIX (GYHKIIMOHAIBHBIX XapaKTePUCTUK XapaKTePUCTHK XapaKTePUCTHK
XapaKTEePUCTUK XapaKTEePUCTUK MaTepHajoB, HO MaTepHajoB MaTepHajoB B
MaTepHasoB MaTepHasoB JOTTYCKAeT OMMOKHU MTOJTHOM 00BeMe
YmMenue He ymeer Ymeer Ymeer Ymeer
WCTIONB30BaTh WCTIONB30BaTh UCIIOJIb30BaTh WCTIONB30BaTh WCTIONB30BaTh
OCHOBHBIE IMOHSATHS | OCHOBHBIC MOHATHSI | OCHOBHBIC MTOHATHS | OCHOBHBIC MOHATHUSI | OCHOBHBIE TIOHSTHUS
30HHOM Teopuu 30HHOU Teopuu 30HHOU Teopuu 30HHOU Teopuu 30HHOU Teopuu
TBEpAOTO Tela W | TBEPAOro Tena u TBEP/IOTO TeNa U TBEPAOTO Tea U TBEPAOTO Tela U
KOHIICTIIHIO KOHIICTIIHIO KOHLICTILIHIO KOHIICTIIHIO KOHIICTIIHIO
KBa3W4YacTUI TPH | KBA3WYACTHI] IPU KBa3U4aCTHUI] IIPU KBA3U4YaCTHUI IPU KBA3U4YaCTHUIl IPU
aHamm3e aHanmse aHamm3e aHanmmse aHanmse
¢duznueckux ¢duznueckux ¢uznuecknx ¢duznueckux ¢duznueckux
SIBJICHUH B TBEPIBIX | SIBICHUI B TBEPIBIX | SIBIICHHUN B TBEPIBIX | SBICHUH B TBEPABIX | SBJICHUI B TBEPABIX
Tenax Tenax Tenax, HO Tenax TeNax B MOJHOM
JIOTMYCKAeT OINOKH o0beMe
Ymenue He ymeer YmMmeer Ymeer YmMmeer
UCTIONIb30BaTh UCTIONIb30BaTh HCIIOIb30BaTh UCTIONIb30BaTh UCTIONIb30BaTh
METOJIbI METOJIBI METOIBI OCHOBHBIE METO/IBI METOJIbI
MOJIEIINPOBAHUS MOJEIMPOBAHHUS MOJEIINPOBAHUS MOJIEIIMPOBAHHUS MOJEIIMPOBAHHUS
¢duznueckux u ¢dusnuecKkux u ¢$usnveckux u ¢dusnuecKux u ¢du3nuecKux u
XUMHYECKHX XUMHYECKHX XUMHYECKHX XUMHYECKHX XUMHYECKHX
CHCTEM, SIBIICHUHA M | CHCTEM, SIBJICHUHM U | CHCTEM, SIBICHUM U | CHCTEM, SIBJICHUH U | CHUCTEM, SIBJICHUH U
MPOILIECCOB MPOIIECCOB MPOILIECCOB, HO MPOIIECCOB NPOLIECCOB B

JOTTYCKAeT OMIMOKHU

IIOJIHOM 00BEME

Omnenka chopMUPOBAaHHOCTH KOMIIETCHIIHMH 1O TTOKa3aTeNto Biajgenus.

Kpurepuit YpoBEeHb OCBOEHUS U OlLIEHKA
2 3 4 5

Bnanenue He Bnaneer Bnaneer metonamu | Bnanmeet meTonmamu Bnaneer n
METOJIaMH METOJIaMH KBaHTOBO- KBaHTOBO- JIOTIOJTHSET
KBaHTOBO- KBaHTOBO- MEXaHUYECKOI 0 MeXaHUYECKOr0 METOJaMH
MeXaHUYECKOr0o MEXaHUYECKOI 0 OIMCAHMS OIIMCaHUS KBaHTOBO-
OIMCAaHUSI OIMMCaHus MPOCTEUIINX MPOCTEUILINX MEXaHUYECKOI0
MIPOCTEUIITNX MPOCTEUIITHX KBAaHTOBBIX CHCTEM, | KBAHTOBBIX CHCTEM OIMCaHMS
KBAHTOBBIX CHCTEM | KBAHTOBBIX CHCTEM HO JIOITyCKaeT MIPOCTEHUIITNX

OmKOKH 1 KBaHTOBBIX CHCTEM
HEI0YETHI

Brnagenne He Bnaneer Bnageer metogamu | Biageer meTogamu Bnageer n
METOJIaMHU HaBBIKaMHU W3yYeHUS W3yYeHUs JIOTIOJTHSIET
U3yUYCHHS METOAaMHU SHEPTeTHUECKON SHEPTeTHUECKON METOoAaMHt
JHEPreTHYECKON W3yYeHUS CTPYKTYPHI, CTPYKTYHI, W3y4eHUs
CTPYKTYHI, SHEPTeTHYECKOM JIeeKTOB U neeKToB 1 JHEPreTHYECKON
nedeKToB u CTPYKTYPBHI, 3JIEMEHTaPHBIX 3JIEMEHTAPHBIX CTPYKTYPHI,
3JIEMEHTapHBIX Ie(eKTOB U BO30Y>KICHUH B BO30Y)XICHHUH B nedeKToB u
BO30YKJICHUH B JJIEMEHTaPHBIX KpHUCTaIIaxX 1 KpHCTAIIIaX U AJIEMEHTAPHBIX
KpHUCTaJIax u BO30YKICHUH B amMOpQHBIX aMOpQHBIX BO30Y)XICHHUH B
amMOopQHBIX KpHUCTaJIax v MarepHaiax, HO MarepHaiax KpHCTaJUIax v
Marepuanax aMOpGHBIX JOTTYCKaeT OMIOKH aMOpPQHBIX

MaTepuagax Y HEJI0YETHI MaTepuazax
Bnanenue He Bnaneer Bnaneer metonamu | Brnaneer Mmetonamu Bnaneer u
METOAaMHU METOAaMHU OLICHUBAHUS OLICHUBAHUS JOTIOTHSET
OILIEHWBaHUS OIICHWBaHUS ¢uznyeckue (buzndeckne METOJaMHU
¢dusnueckue ¢dusnueckue napameTpbl napameTpbl OLICHUBAHUS
napameTpbl napameTpbl MaTepHajoB, HO MaTepHajoB ¢dusnueckue
MaTepraioB MaTepHaIoB JIOITYCKAeT OINOKH napaMeTpbl

1 HCJOYCThI

MaTepHaoB




Baangenue
METOAaMH
MOJIETUPOBAHUS
(m3nyecKux u
XUMHYECKUX
CHCTEM, SIBIICHUM H
MIPOLIECCOB B
npoeccuoHaIbHO
¥ IeITEeILHOCTH

He Bnaneer
METOIaMU
MOJCITHPOBAHUS
(hu3ruecKuX u
XHMHYECKHX
CHCTEM, SIBIICHUM 1
MIPOLIECCOB B
poheCCHOHANTBHO
U IeITeNbHOCTH

Bnageer meTonamu
METOJIaMHU
MOJIETTUPOBAHUS
(hu3ruecKuX u
XUMHYECKUX
CHCTEM, SIBIICHUM 1
MIPOIIECCOB B
poheCCHOHANTBHO
W IeITeIbHOCTH, HO
JIOITYCKAET OIIUOKU

Bnageer Mmetomamu
MOJIETTHPOBAHUS
(bm3uIecKuX u
XUMHYECKUAX
CHCTEM, SIBIICHUH U
MIPOIIECCOB B
poeccCuoHaIbHO
W NeATebHOCTH HE
B ITOJTHOM 00bEeMe

Bnanmeer MmeTomamu
MOJCITUPOBAHUS
(bM3uIecKuX u
XUMUYECKUX
CHCTEM, SIBIICHUH U
MIPOIIECCOB B
npoeccCuoHaIbHO
W JeATEIBHOCTH B
MMOJTHOM 00beMe U
MOXET
CaMOCTOSITEIIEHO MX
MIPUMEHSTh




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecrevyeHue

HaunmenoBaHue crienyaibHEIX TOMEIEHUN U
MOMEIIEHUH JIUIsl CAMOCTOSATENBHOM paboThI

OCHAIIIEHHOCTE CIIEAAILHEBIX ITOMEIIECHUN U
MOMEIIEHUH JIUIsl CAMOCTOSATENBbHOM paboThI

VYueOHas ayTuTOpHs AJIs1 IPOBEIACHUS
JIEKUMOHHBIX 3aHATUN, KOHCYJIbTALUH,
TEKYIIET0 KOHTPOJISA, MPOMEKYTOUHOM
aTTecTallid, CaMOCTOSTeNbHOM paboTsl YK3,
Nel03

Crnernuanu3upoBaHHas MeOEIb;
MYJIbTUMEAUMHBINA IIPOEKTOP, IEPEHOCHOU
9KpaH, HOYTOYK; KOMIbIOTEpHAs TEXHHUKA C
BO3MO>KHOCTBIO IOJIKJIFOUEHUS K CETH
"UnTepHet" n obecrieueHrueEM A0CTyma B
AIIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYI0 Cpely OpraHu3aluu

VYyeOHast ayTuTOpHsL U1 IPOBEICHUS
npakTuyeckux 3anaTuil YK3, No026
OneITHO-IpOMBINIIEHHBIH yyacTok HIN
«HaHOCHCTEMBI B CTPOUTEIBHOM
MaTepUaIoBEICHUN

Kommuieke 060py0BaHust 17151 UCTIBITAaHUHA
00pa3IoB KOMITO3UITHOHHBIX MaTEPUAIIOB:
— TUAPaBINYECKUH Ipece,

— MPUCTIOCOOJICHUS TSl UCTIBITAHHSI
o0pa3ioB 0anoyek Ha u3ruo,

— CYNIUJIbHBIN MKa( ¢ aBTOMAaTHYECKON
PETYIHPOBKOI TeMIiepaTypsl B Ipeaenax
100-110 °C,

— BeChbl TEXHUYECKHE,

— MUKHOMETPBI BMECTUMOCTHIO 50—-100 mu1,
— naboparopHast 0aHs BOASIHAS WX
niecyaHas,

— IIEKTPOILTUTKA C 3aKPBITHIM
HarpeBaTeIbHBIM JIEMEHTOM,

— CTaHJIapTHAst BOPOHKA ISl ONIPEICIICHUS
HACHIITHOH IJIOTHOCTH MaTepuaia,

— IITaHTCHIUPKYIb U METAIITNIECKast
JIMHEHKa,

— cuta Nel u Ne0063,

— mkaja ruoxoctu 1T,

— TOJILIMHOMED,

— CEeKyH/IoMep,

— nmabopaTtopHas rmocyna,

— MOJIAPU3AIIMOHHBI MUKPOCKOTI,

— cnektpodoromerp LEKI SS-1207,

— Kamepa OXJIKICHHS

YuTaabHbIH 3a11 ouoIIMoTEKH
CaMOCTOSITEIbHON PabOThI

Jiae: |

Crneunanu3upoBaHHas Mebenb;
KOMITBIOTEPHAsT TEXHWKA, TMOAKIIOUCHHAS K
cetn «/HTEepHET», HMeEIOIIAs JOCTYNl B
3JICKTPOHHYIO MH(pOpPMaIMOHHO-
00pa30BaTeNbHYIO CpEy

Meroanyeckuii KaOMHET

Me0eb;
MIEPEHOCHOU

Cnennanu3upoBaHHas
MYJIBTUMEIUNHBIA [POEKTOP,

9KpaH, HOYTOYK




6.2. JInueH3uoHHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrneuyeHne

Ne IIepedyeHp MMIIEH3MOHHOTO IPOrPAMMHOTO PexBHU3UTEI TOATBEPKIAIOILETO TOKYMEHTA
obecreyeHusl.
1 Microsoft Windows 10 KopriopatuBnas Cormamenne  Microsoft  Open  Value

Subscription  V6328633. Cornairenue
nerictButenbHO ¢ 02.10.2017 mo 31.10.2023).

Horosop MOCTABKH I1O
0326100004117000038-0003147-01 oT
06.10.2017

2 Microsoft Office Professional Plus 2016 Cormamenne  Microsoft  Open  Value

Subscription  V6328633. Cornairenue
nericreutensHo ¢ 02.10.2017 mo 31.10.2023

3 Kaspersky Endpoint Security | Cyonunensuonnsiii  gorosop Ne 102 ot
«Crangaptaeiid Russian Edition» 24.05.2018. Cpok mAeWCTBUS TUIEH3UU 10
19.08.2020

I'paxnancko-npaBoBoii Jlorosop (KonTpakr)
No 27782 «lloctaBka mpojieHUs] TpaBa
MOJIb30BaHUS (JTuTIeH3HH ) Kaspersky
Endpoint Security ot 03.06.2020. Cpoxk
nercreus aunenszun 19.08.2022r.

4 Google Chrome CBoboano pacmnpocrtpansemoe 1O cormacHo
YCJIOBHUAM JIMIICH3MOHHOTO COITIAIICHU S
5 Mozilla Firefox Coboano pacnpoctpansemoe 10 cornmacuo

YCJIOBHAM JIUIICH3MOHHOT'O COIJIAIICHU A

6.3. I[lepeyennb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. ITaBnos, I1.B. ®usuka tBepmoro Tena: yued. ans By3oB / [1.B. ITaBnos, A.D.
XoxyoB. — 3-¢ u3n., crep. — MockBa: Beicmas mkoma, 2000. — 494 c. llykun, E.JI.
Konnounnas xumus. / E.JI. lllykun, A.B. Ilepuos, E.A. Amenuna. — M: Bricias mkona,
2004. — 445 c.

2. ®u3rKa TBEPJOTO Tena: J1alh. MpakTUKyM: B 2 T.: y4eO. mocobue / pen. A.D.
XO0XJIOB. — 2-€ u3/1., uctp. — Mockga: Beicmias mkosa. T. 1: MeTo bl oy4deHus TBEPIbIX
Ten U wuccinenoBanuss ux crpykrypel. — 2001. — 364 c¢. Pycanos, A.l.
TepmoanHnamuueckue ocHOBbI MexaHoxumuu / AWM. PycanoB. — M.: U3a-Bo: Hayka,
2006. — 224 c.

3. ®us3uka TBepaoro Tena: B 2 T.: jabd. mpakTUKyM: ydeO. mocobue / pea. A.D.
XoxJoB. — 2-¢ u31., ucnp. — Mockpa: Beicmras mkona. T. 2: dusudeckue cBoiCTBa
tBepapix Tenm. — 2001. — 480 c. Jlomauenko, B.A. Metomuyeckue ykazaHusi K
nabopaTopHbiM pabotam 1o koyutouaHod xumuu. — Y.1,2. / B.A. Jlomauyenko. —
benropon: M3n-8o BI'TY um B.I'. Illyxosa, 2005. — 34 c.

4. ®usuka TBepaoro Tena: yued. mocodue g BTy3oB / pea. W. K. Bepemarun. —
2-¢ u3a., ucnp. — Mocksa: Beicmias mkoia, 2001. — 237 c.

5. 'ypeBuu, A.I'. ®usuka TBeporo tena: yued. nocooue / A.I'. I'ypeBud. — CaHKT-
[TerepOypr: BXB-IlerepOypr: Herckuit Jlnanekt, 2004. — 318 c.



6.4. IlepeyeHb UHTEPHET PECyPCOB, MPO(ecCHOHATBLHBIX 023 TaHHBIX,
HH(OPMAINMOHHO-CITPABOYHBIX CHCTEM

1. DnektpoHHO-OubOMMOTEYHAass  cuctema  «Jlampy. —  Pexum  jmocryna:
http://e.lanbook.com.

2. DnexkTpoHHO-OMOMmoreuHass cucteMa [PRbooks. -  Pexum  gocrtyma:
http://www.iprbookshop.ru/

3. Hayunas osnextponnas Oubmmuoteka eLIBRARY.RU. - Pexum pocryma:

http://elibrary.ru/



http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
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