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Pabouas mporpamma JUCHMIUIMHBEL (MOAYIs) «DneMeHTapHast (U3MKa TBEPAOTO M KHUJIKOTO CO-

crosiaus» /coct. [le63yxoBa W.I'. — Hanpuuk: KBI'Y, 2023. — 40 c.
(@.11.0,)

PaGouas mporpamMma mpenHa3HaueHa JJisl CTYIEHTOB OYHOM (OpMBbI 0OYUEHHSI 1O HAIPABIICHUIO
nonarotoBku 03.03.02 ®usuka, npopuins «Du3nka KOHACHCUPOBAHHOTO COCTOSHUS» B 4 cemecTpe 2 Kyp-
ca.

Pabouas nmporpamMma coctasieHna ¢ yueroM denepabHOr0 roCy1apcTBEHHOTO 00pa3oBaTEILHOTO
craggapta ®I'OC 3++ Briciiero oopazopanus mo HanpasiaeHuto 03.03.02 duzuka (ypoBeHb OakaaBpra-
Ta), YTBEPKICHHOTO MMPUKa3oM MuHuctepcTBa odpasoBanus U Hayku Poccuiickoit @enepannu 7 aBrycra
2020 r. Ne 891, kotopsiii 3apeructpupoBad B Muntocte P® 24 aprycra 2020 r., perucTpaioHHBIN
Ne 59412.
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1. I]enw u 3a0auu oceoenus oucyuniaunsl (Mooyis)

ean Kypca — 03HaKOMIICHHE OaKajJaBpOB, CICIHATU3UPYIOMUXCS 10 (PU3KUKE KOHIACHCUPOBAHHO-
IO COCTOSIHHSI, C TEPMHHOJIOTHEH, SKCTICPUMEHTAIBHBIMU U TEOPETUYCCKUMHU METO/IaMU (PU3UKH TBEPJIO-
T'0 U KUJKOT'O COCTOSIHUSI B PABHOBECHBIX CHUCTEMaX.

3agaua Kypca:

- J1aTh MPOYHBIC 3HAHUS O CTPYKTYPE W CBOMCTBAX TBEPJbIX M KUIKHUX TEJI, BKIIOUYask OOIIUE Mpe/-
CTaBJICHUS O CTPOCHUHU KPHUCTAJUIOB U aMOP(HBIX BEIIECTB, O AePEKTaX pealbHOTO KPHUCTAJIA, TEOPHSIX
XUMHYECKOMH CBSI3H U T.II.;

-J1aTh 00IIME CBEJICHUS O METaJlIaX, MOJIYIIPOBOIHUKAX U aMOP(HBIX TBEPABIX TelaX, KUIKUX KPH-
CTaJUIaX ¥ U30TPOMHBIX JKHIKOCTSIX, IPUPOAY CHJI CBSI3€H M THIIBI TBEPABIX TEJ MO XapaKTepy CHUI MEXK-
YACTHUYHBIX B3aMMOJCHCTBUH;

-paccMOTpPETh TEIUIOBBIE CBOMCTBA TBEPBIX TEJ, CBOMCTBA JKUJKUX METAJIJIOB M CIIABOB U JIP.;

-OIUPAsCh HA MOJTYYECHHBIE TEOPETUUECKUE 3HAHUS HAYYUTh CTYJICHTOB pelIaTh 3aa4H.

OcHoBHBIMEU (hopMaMu H3y4deHUs Kypca «DleMeHTapHas pU3MKa TBEPIOTO U )KHUJIKOTO COCTOSHUSDY
SIBJISIFOTCS JICKIIMK U MPAKTHYECKUE (CEMUHAPCKUE) 3aHATHS.

Jliisa ycBoeHus crielkypca «2DieMeHTapHast (u3uKa TBEPAOrO M KHUAKOTO COCTOSIHHS) CTYACHTaM
HE0OXOIMMO BJIAJICTh HAaBBIKAMH IMPAKTUYSCKOTO MPUMEHEHUSI OCHOBHBIX TMOJIOKECHUN pa3zenioB: More-
KymsipHas (usnka, MexaHuka, JIeKTPUIeCTBO, Pa3/IeIOB MATEMATUKHU:

-MaremaTuueckuii ananus — mudGepeHaIbHOe U HHTETPAITBHOE UCUUCIICHHS;

-Anrebpa — BEKTOpPHBIC MIOHSTHS, OIIEPaAIliU C BEKTOPaMHU;

-Jluddepennmanbupie ypaBHeHUs — audQepeHIIMATbHBIE YPABHCHHUS C Pa3JIC/ISIONIMMUCS TIepe-
MEHHBIMU;

-AHanuTHYECKasi TEOMETPHUS — CUCTEMA KOOPJMHAT, KPUBHU3HA, PAINYC KPUBU3HHBI,

-IIporpaMmmMupoBaHKe — AIEMEHTBI TPOrPaMMHUPOBAHUS.

Kpome Toro, moaroroBka Kk mpakTUYECKUM 3aHATHSAM TpeOyeT OoT 0akalaBpOB M3y4YEHUE KYpPHAITb-
HBIX CTaTel U MEePEBOJIOB C HHOCTPAHHOTO S3bIKa HAYYHBIX CTaTeH, BBICTYIUICHUS C JIOKJIaJaMU Ha TpaK-
THYECKUX 3aHATHSIX.

2. Mecmo oucuyunnunwt 6 cmpykmype OIIOII BO

JlucuumiuHa OTHOCUTCS K 0a30BOM YacTH U SBJSETCS OJHOM U3 TUCIUILINH, (OPMHUPYIOUINX TPO-
(deccuoHambHBIE 3HAHHWS W HABBIKW, XapakTepHbIC HJisi OaKalaBpOB 1O HAMPaBJICHHUIO TMOJITOTOBKH
03.03.02 ®dusuka.

N3yuenne naHHOW MUCHUILTUHBI Oa3upyeTcs Ha CIEAYIOMUX TUCHUIIIuHAX: «MonekymnspHas du-
3uKay; «MexaHukay, «IeKTpudecTBo», «luddepennnansapie ypaBHeHUS, BAPHAIIMOHHOE UCYUCIICHUE)
U J1p.

JucuumnnuHa u3ydaercs Ha 2 Kypce B 4 cemectpe. J(MCIUIIIMHA MPENo1aeTcsl TOCPEICTBOM UTECHHUS
JIEKUWWA U MIPOBEICHUS MPAKTUYECKUX 3aHITHH.

Ha nexumsix n3nararorcst OCHOBHBIE MOJIOKEHHUSI TEOPETUUECKOTO MaTepHaa.

[IpakTrueckue 3aHATHS HANPABJICHBI HA 3aKPEIUICHUE JICKIIMOHHOTO MaTepHayia, OCBOEHHWE OCHOB-
HBIX CIIOCOOOB pEIIeHUs] TEOPETHUECKUX M SKCIIEPUMEHTAILHBIX 337124 [0 TAHHOMY KYpCY.

3. Tpebosanusa k pe3yromamam 0C60eHUA OUCUUNIUHBL (MOOY/1:1)
[Ipomiecc m3ydeHus: AUCIUIUIMHBI HAMpaBiieH Ha (OPMUPOBAHUE DIIEMEHTOB CIICIYIOIIUX KOMIIE-
tennuii B cootBeTcTBHH ¢ ®I'OC BO 1 OITOIT BO no nanHOMy HampaBiIeHHIO TTOITOTOBKH:
IMpodeccuonanbupix (OIIK): crmocoOHOCTEIO NPUMEHATh 0a30Bbie 3HAHUSA B 00JacTH (UKKO-

MaTeMaTH4eCKuX M (MJIM) €CTECTBEHHBIX HayK B cepe cBoell npodeccuonansHoi aestensHocT (OIMTK-
1).

B PE3YIbTAaTC OCBOCHUA NUCHUIIJINHBL 06y‘18.10H.[HﬁCSI JOJIKCH



3HAaTB: O CTPYKTYpE M CBOMCTBaX TBEPJBIX TEJ U >KUIKOCTEH, BKIIIOUYas OOIIUe MPeICTaBICHHs O CTpoe-
HUU KPUCTAJIOB U aMOP(HBIX BELIECTB, O AePEeKTaxX peaJbHOro KPUCTAUIA, TEOPUSIX XUMUYECKOU CBS3H
U T.J.

YMeTb: paccMaTpuBaTh CBOWCTBA METAJUIOB, IOJYIPOBOAHHUKOB, IMAJICKTPUKOB U aMOP(HBIX TBEPIBIX
TeJl, )KUJIKOCTEH, perarh 3a7a4u, ONUPasiCh Ha NOJIyYEHHbIE TEOPETUUECKUE 3HAHUS.

B.]'[a)leTb: OCHOBHBIMH IOHATHAMHU U MCTOAAMU HU3YUYCHUA (1)I/ISI/IKI/I TBCPAOr0 U KXHUAKOTO COCTOSHUA B
PAaBHOBCCHBIX YCIOBHAX; METOAAaMHU pacy€Ta XapaKTEPUCTUK TBEPABLIX U XUIAKUX TECII.

IIpuoOpecTH ONBIT: DKCIEPUMEHTAIBHBIX M TEOPETHYECKHX MCCICNOBAHUN CBOWMCTB TBEPHABIX TENI U
KUJKOCTEH, a TAKXKE UHTEPIIPETALUN [TOJTy4YECHHBIX PE3YJIbTATOB.



4. Cooeprcanue u cmpykmypa oucyuniunsl (Mooyns)

Taonuya 1. Cooeprcanue oucyuniaunvl (Mooynsn) «dn1emeHmapuas Guzuka meepoozo u HeuoKo2o co-
CMOAHUAY, NePeYeHb OUCHOUHBIX CPeOCME U KOHMPOIUPYEMbIX KOMNEemeH YUl

Ne pas- Haumenosanue Coneprxanue pasjena Kon ®opma
Jena paszena KOHTpO- TEKYLIETro
JIMpyeEMOM KOHTPOJIA
KOMIIETEH-
UM (WK €€
YaCTH )

1 [Tpenmer u merons!l | Benenne. Ilpeamer u 3amaum  U3MKH OIIK-1 13, PK, T,
JUCLUTIINHBI TBEPAOr0 U XKUAKOTO COCTOSIHUS BEILIECTBA. K, P
«DJIeMeHTapHasl OcHOBHBIE CBelCHUS O (U3IUKE TBEPIBIX
(bu3nKa TBEpJOro U | TEN U >KUJKOCTEH. ArperatHble COCTOSHHUS.

AKHUJKOTO COCTOSA- Kpucrammmueckue u amopdHbie TBepabie

HUSD. TeNa U KUAKOCTH. JlanbHuii u OJIM>KHUHN TT0-
PAIOK BO B3aUMHOM PAacIlOIOXKEHUH CTPYK-
TYpPHBIX €IMHUIL (ATOMOB, MOJIEKYJI, HOHOB)
B TBEpIbIX Tejlax U KUAKOCTsX. [Ipumene-
HUE€ TBEPIBIX U KUJIKUX Tella B HAyKE, TeX-
HUKE.

2 Knaccudukanms Knaccudukanus ¢a3zoBsix nepexoaos mno B. OIlK-1 13, PK, T,
(ha3oBBIX MIEpexo- Cemenuenko. JlokpuTHueckue, KpUTHYE- K, P
JI0B. CKHe, 3aKpUTHYeCKHe (Pa3oBble MEPEXOJBbI.

JleTepMUHAHT YCTOHYMBOCTH, KOd(Puin-
eHTbl ycToiumBoctu. Kiaccuduxauusa ¢a-
30BBIX mepexoaoB 1o I1. Dpendecry. Pazo-
BBIE I1EPEXOBI IEPBOIO U BTOPOr0 poJa.

3 OcobenHoctH kua- | OCOOCHHOCTH JKHAKOTO COCTOSHHS BeIIle- OIIK-1 I3, PK, T,
KOTO COCTOSTHUS ctBa. Knaccudukanus XuIKocTe u mole- K, P
BEILIECTBA. KyJIspHBIX B3aumonencrsuil. IIpocteie u

HEenpocThie )XUaKocTH. TemmoBoe u quddy-
3MOHHOE JABM)KEHHE YaCTHUL] KUAKOCTU. Mo-
JIEKYJIIpHBIE TEOPUM MPOCTHIX KHUAKOCTEH.
Meton KkoppensaTUBHBIX (yHKuMA. Panu-
ayibHasi QYHKIUS pacipeieTeHHUs.

4 PactBopel u cma- | TepMoauHamMuyeckas KIaccupuKanus OIIK-1 13, PK, T,
BBI. TBEPABIX M KUAKUX PacTBOPOB. THIIBI TBEP- K, P

JBIX U KHUJIKUX PacTBOpOB. J(MarpaMMsl co-
CTOSIHUSL OJHOKOMITOHEHTHBIX U OMHApHBIX
CHCTEM.

5 DJIEMEHTBI Kpu- | HekoTopble cBeneHUs 0 KpHUCTauiax. JJe- OIIK-1 3, PK, T,
crajuiorpaduu. MEHTBl TE€OMETPUM KPHUCTAUINYECKON pe- K, P
CummeTpust  TBep- | HIETKU. DJIEMEHTHl CHUMMeETpuu. PeanbHble
JBIX TEIl. KpucTaipl.  JlehekTsl KpUCTAUINYECKUX

PEIIETOK.

6 Mertoasl uccneno- | Pentrenorpadus. 3akon nudpakuuu bper- OIIK-1 13, PK, T,

BaHUA CTPYKTYphl. | ra-Bynwsda. Meron Jlebas-Illeppepa. Me- K, P

tox Jlays. Pacnipenenenue BoJIH B KpUcTall-
nax. Jludpakiuss peHTTEHOBCKUX JIyYCH.
Judpakiuss HEUTPOHOB U DICKTPOHOB.
Yrupyroe u Heynpyroe paccesHue, UxX 0co-




oexHoctH. [[udpakmus peHTreHOBCKHUX Y-
4eid, HEHTPOHOB M 3JIEKTPOHOB B aMOP(HBIX
BEIIECTBAX.

Tunsr CBSI3U B
TBEPABIX Tejlax U
JKUIIKOCTSIX.

Tumneb! cBs3u B Moniekynax. Kimaccudukarms
TBEPJBIX TEJI [0 TUIIAM CBS3U: MOJEKYIISIp-
HBIE KPUCTAJUIbI, KPUCTAJUIBI C BOJAOPOJIHOU
CBA3bI0, KOBAJICHTHBIC U MOHHBIE KPHUCTAJI-
ae1, MeTaiutbl. Kimaccudukarms sXxuaKocTei.
Kunkue kpucrauibl.

OIIK-1

13, PK, T,

DNEeKTPOHHOE CTPO-
CHHE aToMa.

DJIEKTPOHHBIE CIIOM M COCTOSHUA. JIEK-
TpoHHbIe KOoH(urypanuu. [ITpunuun [Taymm.
Pacnipenenenue 21€KTPOHHOM IUIOTHOCTH
atomoB. [IpuHIMI 3aMOTHEHUS AJIEKTPOH-
HbIX oOoyiouek U opoOuraneil. KaHtoBble
sueiiku. OOpa3oBaHue CBsI3el B MOJIEKYJIax,
TBEPABIX M KUAKUX Tenax. [ uOpuausanus
AJICKTPOHHBIX COCTOSIHUNA. BaleHTHOCTD.

OIIK-1

Konebannsa yactuig
KPUCTALTHYECKOU
peleTKu.

Konebanust oqnopoanoii crpynsl. Koneba-
HUS OJHOATOMHOM, IBYXaTOMHOW JMHEH-
HbIX 1enoyek. OcoOeHHOCTH KoJieOaHU
TPEXMEPHON KPHUCTAJUIMYECKOM DPELIETKU C
MHOT0aTOMHBIM 0a3ucom. Yucio akycruye-
CKHUX U ONTHUYECKUX BETBEH B TPEXMEPHOM
KpHUCTaJIe.

OIlK-1

13, PK, T,

TermnoBbIe CBOMICTBA
TBEPABIX TEIL.

TemnoeMKoCTb TBEPABIX TEN. 3aKOH
Jrononra u [Itn. Kiaccnueckas reopust
TEIUIOEMKOCTH. Teopus TeII0eMKOCTH IO
OiiHmreiiny. Teopus TeroeMkocTH 1o Jle-
6ato. [IpenenpHble c1ydan BHICOKUX U HU3-
KHMX TemrnepaTyp. TerinoBoe paciuypeHue
TBEpbIX Tel. JInHEeHHbIN KodpPUIHEeHT
TEIIOBOTO PACUIMPEHUS.

OIlK-1

13, PK, T,

10

SIBrenus nepexnoca
B TBEPABIX TEJAX U
KHUIOIKOCTAX.

TennonpoBonHocTh. 3akoH Buaumana-
O®panna. MexaHu3Mbl IIepeHOCa TeIUla B
TBEPAbIX Telax U KuakocTsaxX. duddyzus.
3axkonbl Dypbe n Puka.

OIlK-1

11

30HHas Teopus
TBEPABIX TEI.

OCHOBHBIE TIOHSTUSA 30HHOW TEOPUU TBEP-
nbix Ten. Kmaccugukanust TBepAbIX TNl 10
3JEKTPOIPOBOAHOCTH. Knaccudukanus
TBEPABIX TEI IO CTPYKTYPE 30H U IIOJIOXKE-
HUKO ypoBH Pepmu. Metamibl, nosrynpo-
BOJHUKH, TUIIEKTPUKHU, TIOJyMETAJLIBL.

OIlK-1

B rpade 5 npuBogsTcs mnanupyembie (OpMBI TEKYIIIETO KOHTPOJIS. BhIMoTHEHHE JOMAITHETO 3aJaHUS
(113), xommoxBuyMma (K), rectuposanust (T), pyoexnsiii kontpons (PK), pedepar (P) u T.1.




Ha uzydenue xkypca orBoautcst 108 uacos (3 3.e.), U3 HUX: KOHTaKTHas pabora 68 yacos, B TOM 4ucie
JCKIHOHHBIX — 34 yaca; MpaKTHYEeCKHX (CEMHHApCKHX) — 34 yaca; caMOCTOsATeNIbHAs paboTa cryacHTa 31

qac; 3aBCpHIaAcTCA 3a4CTOM B 4 CCMECTpPC.

CprKTypa AUCHHUIIINHBI (MO)Iy.]'IH) «3.]'IeMeHTapHaﬂ (l)I/I3I/IKa TBEPAOI0 ! ) KUAKOI'0 COCTOSTHUA>

Tabnuya 2. Obwan mpyooemxocms oucuyunaunvt cocmasisem 3 3auemnote eounuyst (108 uacos)

TpynoeMKOCTh, 4aCOB / 3a4€THBIX EAMHHMII

Bup pabotsl
4 cemecTp BCETO
O0mas Tpy10eMKOCTh (B 3a4eTHBIX eANHULAX) 108 108
KonrakTHasi pa6ora (B yacax): 68 68
Jlexyuu (JI) 34 34
Ilpakxmuueckue 3auamus (113) 34 34

Cemunapckue 3ansmus (C3)

He npedycmompenwi

He npedycmompenwi

Jlabopamopuwvie pabomut (JIP)

He npedycmompenwi

He npedycmompenui

CamocrositesibHas padora (B yacax): 31 31

PacuetHo-Tpaduueckoe 3aganue

Pedepar (P)

Occe (9)

KonTponbnas padora (KP)

CaMocCTOsITENIbHOE U3YUYEHUE PA3/IETI0B 22 22

Kypcooii npoexT (KII), kypcoBas padota (KP)

IToaroroBka u IIPOXOKIACHUC HpOMe)KYTOqHOﬁ

arrecTauu

Buja npoMexyToYHOM aTTecTaluu

3auer
3auer

Tabnuuya 3. /lekyuonnsie 3anamusn

Ne pas- Haumenosanune Copepxanue paszaena
Jena paszena
B 4-M cemecTpe
1 [Tpeamer u metonsl ¢pu- | Beenenue. Ilpeamer u 3amaun GU3MKKU TBEPAOrO M KHJIKOIO CO-
3UKH TBEPJOTO U KHUJIKO- | CTOSiHUS BemiecTBa. OCHOBHBIE CBEICHHS. ATperaTHble COCTOSHHUS.
IO COCTOSIHUSL. HNanbHuii W OMMKHUM TMOPAJOK BO B3aUMHOM PACHOJIOXKEHUU
CTPYKTYPHBIX €IUHHI] (AaTOMOB, MOJIEKYJI, HOHOB) B TBEPbIX TeJIax
u xKUAKocTAX. Kpucraminmueckue M amMopQHbIE TBepAble Tena.
Kunkue kpucTamibl U U30TPOIHAS KUIKOCTh. TBEpIbIe U KUAKUE
T€Na B HayKe, TEXHUKE U TEXHOJOTuU. POJIb OTEUECTBEHHBIX yue-
HBIX B pa3BUTHE (DU3MKU TBEPJOTO U >KUJIKOTO COCTOSIHHS Bellle-
CTBa.

2 ®a3oBbIe IEPEXO/IBI. Knaccudukanms ¢azoBeix nepexonon mo B. Cemenuenko. Jloxpu-
TUYECKHE, KPUTUUECKHE, 3aKPUTUYECKHE ITepexobl. JleTepMuHaHT
ycTounBocTH, K0d3PduineHTs ycronuuBocTu. Kiaccudukanus
¢azoBbix nepexonoB no I1. Dpendecry. Da3oBbie nepexoasl mep-
BOTr'0 M BTOPOT'O poja.

3 OCoOEHHOCTH )KUIKOTO Knaccudukanus XuakocTe M MOJEKYISPHBIX B3aUMOACHUCTBUIA.

COCTOSIHMSI BEIIECTBA. IIpocteie n HempocThle xuakoctu. TemmoBoe u Auddy3noHHOE

8




JBIKCHNE YaCTHIl >KUAKOCTH. MOJEKynspHas TEOpHs MPOCTHIX
KHUIKOCTe. MeTos KoppensTHBHBIX (yHKUui. Pagnansaas GyHk-
IIVs1 pacIpeieIIeHUsL.

CrninaBel U pacTBOPBI.

OcHoBHble TIOHATHA. TepMoaMHAMHUUYECKas KIACCU(PUKALUS TBEp-
JBbIX U JKUJKHX pacTBOPOB. Teruora cMeIEeHus, SHTPOUs CMelle-
HUs. OHeprusi cMmeuieHusi. MueanbHble W peaibHbBIE PACTBOPHI.
AToMHas, MOJsIpHasi, BecoBas, OObEMHAas KOHILIEHTpAlMM U HX
CBA3b. TBepjble pacTBOPHI (3aMEIICHUS, BHEIPEHUS, BEIUYUTAHMUS).
JlnarpaMMbl COCTOSIHUSI OJTHOKOMIIOHEHTHBIX CHUCTEM. J(narpammel
COCTOSIHUSI OMHAPHBIX CUCTEM. MeTOMbl TIOCTPOCHHUS U THUIIBI JIHa-
IpaMM COCTOSTHUSI OMHAPHBIX CHCTEM.

TBepnoe Teno.

Kpucramnmmueckoe u amopdnoe coctosinusi. Hexoropeie cBeneHus
0 KpHUcTajlaX. DJIEeMEHTbl T€OMETPUN KPUCTAIIMYECKON PELIETKH.
OcCHOBHbIE THUINBl KPUCTAUIMYECKUX PEIIETOK. OJeMEHTapHas
saetika. [IpumutuBHas sueiika. Sueiiku P, A, B, C, F, I, R. Pemer-
ku bpase. fueiiku Burnepa-3eiitua. Ilapamerpst pemerku. WH-
JICKCHl Y3IJIOB, HAINpPABJICHUI, IUIOCKOCTEeH (MHICKCH Muiuiepa).
Tpancnsuonnsie rpynmsl. KoopauHanuonssle yncia, Kodhhuim-
€HT YIIaKOBKHU, PETUKYJISIPHAS IJIOTHOCTb.

DneMeHTbl CUMMETPUU
KPHCTAJLIOB.

DNEeMEHTbl CHUMMETPUU KPUCTAUIMYECKOW pemeTku. JInHeiHbie
npeobpa3oBanus. TpaHCIIMS, POTAlMOHHAS CUMMETpPHsI, UHBEP-
cHisl, 0TOOpakeHHE B TUIOCKOCTH.

Peanbubie KpUCTaJlJIbI.

JledexTrl cTpyKTYphl B TBepAbl Tenax. Knaccudukaius nedexkron
(HynbMEpHBIC, JIMHCWHBIC, TTOBEPXHOCTHBIC, 00BEMHBIC JTC(PEKTHI).
Tennosie Toueunsie AedekTsl no [loTtkn 1 @penkento. Pagnamu-
OHHBIE NedeKkThl. PaBHOBECHas KOHIICHTpALMsI TOUYECUYHBIX Ae(eK-
ToB. Jlucnokamnuu (kpaeBas U BUHTOBasA). [[oHsATHE BEKTOpa M KOH-
Typa broprepca. [lnockocthbie nedextol. 'panunel 3epeH. DHep-
rusl auciokanuid U rpaHui 3epeH. OO0veMHbIe AedekThl. L[eHTphI
okpacku. CUHTYJISIpHAsI M BUIIMHAJIbHAS TPaHM.

9J'IeKTpOHHOe CTPOCHUC
aToMa.

DJEeKTPOHHBIE CJIOM M COCTOSIHUS. BoiHOBBIe yHKIMU U pacmpe-
JIeJIEHNE 3JIEKTPOHHOW MIIOTHOCTH aTOMOB. IIpuHIMN 3anmonHeHus
JIEKTPOHHBIX 000sIoueKk U opOuTaneil. KBantosbie siueiiku. [Ipun-
uun [aymu. Ipunnun Munumyma sueprun. O6pa3oBaHue cBs3eil B
MoJIeKyJlaX U TBepAbIX Tenax. Curma- u nu-cBsi3u. ['uOpuauzanus
3JIEKTPOHHBIX COCTOSTHUM.

Knaccudukanus TBepapix
Y KHJIKHX TEJT TI0 TUITY
XUMHYECKOU CBSI3U.

Tunsl cuil cBA3M B MOJIEKYJIaX, TBEPABIX TeNax M KUAKOCTIX. Cu-
16l Ban-nep-Baaneca. JlucnepcroHHOE, OpUEHTAIMOHHOE, UHIYK-
LAOHHOE B3auMoOJAeHCcTBUA. MoulekynspHas CBA3b. BomoponHas
cBA3b. [loTeHnman noHu3zanuu. DHEPrusl CPOACTBA. DIEKTPOOTPH-
LATEIBHOCTh aTOMOB. OTHOCHUTENbHAs HMOHHOCTb COEIUHEHUS.
Oneprus B3aumoaeiicteus. @opmyna Jlennapaa-/Ixonca. Monnas
cBsa3b. Popmyna bopHa-Maiiepa. [locrosnnas Manenynra. Kosa-
JieHTHas cBsA3b. [Ipupona koBaneHTHOW cBsaA3u. HackllieHHOCTH U
HaIPaBJIEHHOCTh KOBAJIEHTHON CBs3U. MeTanmnudeckas CBS3b.
Knaccudukanms sxuakocreit. XKuakne KpucTaiibl (CMEKTHKH, He-
MaTUKH, XojecTepuku). CBoilCTBa U NPUMEHEHHE XUAKUX KpH-
CTaJUJIOB.

10

Konebanus gactuil kpu-
CTaJUTMYECKON PEIIETKHU.

OnHoMepHbIe KoeOaHusi 0IHOpOAHON cTpyHBI. KonebaHus omHO-
aTOMHOM JIMHEWHOU pereTku. [lonaTre poHOHA KaK dJIeMEHTapHO-
ro Bo30yxaeHus pemeTku. Ma3oBas U rpymnIoBasi CKOPOCTU YIIPY-
T'MX BOJIH B JUHEHHOM Iierouke. IIOTHOCTE KoieOaTelnbHBIX CO-
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crostHui. Konmebanus nByXaTOMHOM JTMHEHHOM IEMOYKH. AKYCTH-
YecKHe U ONTHYEeCKHe KojiebaTenbHble BeTBU. [IpononbHbie U MO-
nepeyHsle konebanus B kpucramie. CriekTpajibHasi JI0THOCTh Ou-
HapHOW 1enouku. JlucnepcroHHble cOOTHOIIEHUS. OCOoOeHHOCTH
KoJe0aHUH TPEeXMEPHOW KPUCTAIIIMUECKOW peIIeTKH € MHOIo-
aTOMHBIM 0a3ucoM. UMCIIO aKyCTHUECKUX U ONTHYECKUX BETBEH B
TPEXMEPHOM KPUCTAJLIE.

11 TemoeMkocTh TBepIbIX Tel. 3akoH [rononra u IItu. Kinaccuue-
CKasl TEOpUs TEIUIOEMKOCTH. 3aKOH PABHOMEPHOTO PACIIPEACICHUS
SHEPI'UH IO CTETIEHSIM CBOOOIBI B KiIacCHUECKOW (hu3uke. I'paHuibl
CIIPaBEUIMBOCTHU KJIACCUYECKON TEOPUH. 3aBUCUMOCTD TEILIOEMKO-
. CTH TBEPABIX TEJ OT TEMIIEpATyphl. Teopus TenI0eMKoCTH DHH-
Temnossle CBOICTBA .
mreiiHa. Teopus terioeMkocTu Jle6as. DOHOHHAS TEMII0EMKOCTh
TBEP/bIX TEJ. o .
peuieTku. XapakTepucTuueckue reMmeparypsl Jlebas u DUHIITen-
Ha. [IpenenbHble ciyyan BBICOKMX M HU3KUX TeMieparyp. Termo-
BOE paciIupeHue TBepAbIX Tel. B3aumosericteue poHOHOB U Ten-
JIOBOE paclIMpeHue TBepbIX Tei. JInHelHHbIi K03 PUIHEHT Ten-
JIOBOT'O paCIIUPEHUSI.
12 TennmonpoBoaHoCTh. 3akoH Bunemana-dpanna. Mexanusmel 1e-
SlBiennss mepeHoca B
peHoca Teria B TBepAbIX Tenax u xkuakocTsx. Anddys3us. Mexa-
TBEPABIX TeJaxX U >KUIKO-
- HU3MBbl 1M Py3un. MaTemaTuueckoe onrcaHue npoLeccoB Aud-
) ¢y3un. 3akonsl Oypre n Duka.

13 OcHOBHbIE IOHATHS 30HHOU Teopuu TBepAbIX Tell. Kitaccuduxarus
30HHasE TEOpHUsl TBEPABIX | TBEPIBIX TEJ IO JIEKTpoIrpoBoaHOCTH. Kiaccudukanus TBepapIx
TeNl. TEJ 110 CTPYKTYPE 30H U NOJI0KEHUIO ypoBHs Depmu. Merasuisl,

MIOJIYIIPOBOJTHUKH, JUDJIEKTPUKH, TOTYMETAIIIIBI.

14 Pentrenorpacgus. 3akon qudpakuuu bperra-Bynsda. Meroa Jle-
Meroast  uccnenoBanus | 6as-llleppepa. Meton Jlays. PacnipocTpanenue BOJIH B KpUCTAII-
CTpYKTypa TBepAbIX U | Jax. Judpakius peHTTeHOBCKUX JTy4dei, HEHTPOHOB U AJIEKTPOHOB
KUJIKUX TEl. B KpHCTAJIJIE M aMOP(HBIX BEIIECTBAX. YIPYroe U HEYNnpyroe pac-

cessHUE, UX 0COOEHHOCTH.
Taonuya 4. Ilpakmuueckue 3anamus (CeMUHAPCKue 3aHAMUS)
Ne
pasznena COJAEP/KAHUME 3AHATUUN

1 OcHoBHbIE cBelleHUsI O (U3HKE TBEPAOrO M KUAKOTO COCTOSHUSA. ArperaTHble COCTOSIHHSI.
Kpucrannuueckue u amopdHbie TBepAbIe TeNa U KUAKOCTH. [lanbHuil u OIVKHUNA MOPSAIOK.

2 OnemeHTsl Kpuctamiorpadpuu. OCHOBHbBIE TUIBI KPUCTANIMYECKUX pelieTok. Pacuersl xapak-
TEPUCTUK KPUCTATUUECKON CTPYKTYpHI (KOOPIMHAIIMOHHOTO Yucia, Ko3dduuueHTa yrnakos-
KM, PETUKYJISIPHOM MIIOTHOCTH, MHJIEKCOB Mutiepa u zip).

3 DIIEMEHTBI CUMMETPUH KPUCTATUINYECKON PEIIETKH.

4 Peanbublie kpuctaiisl. Tunsl qegexToB B TBepAbIx Tenax. Knaccudukanus nedexron. Temo-
BbI€ U paaualroHHble AedekTsl. Pacuer koHneHTpanuu aedextos tuna Hlortku u Openkens.

5 ®dazoBbie epexoanl. Kiaccudukannm Gpa3zoBbIx mepexoos.

6 Ocob6enHoctu kuaKOro cocrosiHus. Knaccudukanus xKuIKocTeld M MOJNEKYISIPHBIX B3aUMO-
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neiictBuil. XKuakue KpucTasuibl.

7 PactBops!l u crutaBel. Kiaccudukanus TBepAbIX U KHIKUX pacTBOpOB. Da30Bble JuarpamMMbl
OJTHOKOMIIOHEHTHBIX cucTeM. YpaBHenue Kianelipona-Knaysuyca. ®@a3oBble nuarpamMMsl Ou-
HapHBIX PaCTBOPOB U CILJIABOB.
8 DnekTpoHHOE cTpoeHue aToMa. KBaHToBBIC siueiiku. OOpa3zoBaHue CBS3EH.
9 Krnaccudukanus TBepAbIX TNl U KUAKOCTEH IO TUILY CBSA3HU CTPYKTYpHBIX eaunuil. Cuibl Ban-
nep-Baanbca. JlucriepcoHHbIe, OpUEHTALIMOHHBIC, MHIYKIIMOHHbIE B3auMozeicTBus. OcobOeH-
HOCTHU KOBQJICHTHOM, HOHHOM, METAJJIMYECKOM cBsi3el. HanpaBieHHOCTh U HACBIIIEHHOCTh KO-
BaJICHTHOM CBSI3U. DHEPIHUs CBS3U.
10 Konebanus yacTuil KpUCTAIIMUECKON PELIeTKY.
11 TemoemkocTh TBepAbIX Tel. 3akoH Jrononra u [ltu. Knaccuueckas Teopus TEIIOEMKOCTH.
Tennoemkoctu o DitHIITEHHY U M0 Jle6aro MpH BBICOKUX U HU3KUX TEMIIEpaTypax.
12 TeronpoBoHOCT TBEPABIX U KUAKHX Tel. Auddysus. 3akonsr Dypre u Ouka.
13 3oHHas Teopus TBepAbIX Tel. Kinaccudukanuu TBepAbIX TEI MO 3JIEKTPOIPOBOJIHOCTH U T10
CTPYKTYpPE 30H U NOJIOKEHUIO ypoBHA Depmu.
14 MeTtobl nccieI0BaHUs CTPYKTYPbI TBEPABIX U XKHUJIKHUX Tell.
Taénuya 5. Jlabopamopnsie pabomut no oucuyuniune (Mo0yjio) — He nPedyCMOMpPEHbl
Tabauua 6. Kypcoswvie pabomot no oucyuniune (Mooyiio) — He NPedyCMompeHvl
Taonuuya 7. Temot peghepamos
NoNe Tembl
1 Teopus xumuueckoi cBs3u. ['omeononsapHas cBs3b. [ mbpuauzanus. [loctpoeHne cTpykTypbl Mo-
JIEKYJ ¥ TIOTYIPOBOJHUKOBBIX KPUCTAJIOB HA OCHOBE SP-THOpUIN3AIUY.
2 TennonpoBoHOCTH TBEpABIX Ted. Auddy3us B TBepabIX Tenax. 3akoHbl Pypre 1 Duka.
3 | Amopdusie TBepablie Tena. CtpoeHne aMopdHbBIX TBepAbIX Ted. CBoMCTBa aMOP(HBIX METAIIIOB
I0JIYTIPOBOJTHUKOB.
4 | ®a3oBsle nepexonpl 1 poxa. Pa3zoBble AuarpaMMbl 0THOKOMIOHEHTHBIX M OMHAPHBIX CUCTEM.
5 ®da3zoBblie nepexoasl 11 pona. CpoiicTBa renud. PazoBas 1uarpamma.
6 | AHU3OTpOIINS TBEPABIX TEll.
7 CaepxnpoBoauMocTh. CBEpXIPOBOAAILINE MaTeprallbl. BelcOkoTEMIIEpaTypHasi CBEpXIPOBOIN-
MOCTb.
8 Oco6eHHOCTH KUIKOro cocTostHUs. Kimaccuukanms xuIKoCTeH.
9 Kunkue kpuctamibl. Tunsl xuakux kpuctaion. CoricTsa. [IpuMeHenue.
10 | MerobI UCCIIETOBaHHS CTPYKTYPHI TBEPABIX U KUAKUX Tell.
Tabauya 7. CamocmosamenvHoe usyuenue pazoenoe OUcCyunIunvl (Mooyis)
NeNe Copepxanue 3aHATHI
1 SIBneHus nepeHoca B TBEPABIX TeJIaX U KUJIKOCTSIX.
2 Oco0EHHOCTH KUIKOTO cocTosTHUS. Kimaccudukarus KuaKoCcTe.
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3 OneMeHTs! KpucTasiorpagun. Pacuer XxapakTepucTHK KPUCTAIIIMUYECKOH CTPYKTYpPbI: KOOpIU-
HAIIMOHHOTO YncIa, K03 (UIIMEeHTa YIaKOBKH, PETUKYIPHON TNIOTHOCTH, MHEKCOB Musuiepa
U Ap. DINEMEHTbl CHMMETPHH.

4 Teopust xumudeckoit csa3u. ['omeonomnsipHoii cBs3u. [ ubpunuzamnus. [loctpoenue cTpyKTypsl
MOJIEKYJI M IOJYITPOBOIHUKOBBIX KPUCTAJUIOB HA OCHOBE SP-THOpUAM3ALINY.

S) HedexTsl B TBepabIX Tenax. CTpyKTypHBIE U TEIUIOBbIE neeKThl. Bakancum, qucnakaium, rpa-
Hulpl 3epeH. Pacyer konuenTpanun nedgexros tuna llortku u dpenkens.

6 TemnoemkocTh TBepAbIX Ten. 3akoH [rononra u [Itu. Knaccuueckas Teopusi TEIII0EMKOCTH.
Teopuu TermnoemkocTu DiiHmTelHA U Jlebas. BeiBo hopmys a1 TEI0eMKOCTH.

7 TeronpoBotHOCTB TBEPABIX M KUAKHX Tel. Auddysus. 3akonst Dypre u Ouka.

8 AmopdodHnsle TBepable Tesa. CTpoeHne aMop(dHbIX TBepAbIX Tesl. CBoMcTBa aMOP(HBIX METAIOB
1 TIOJTyTIPOBOJTHUKOB.

9 . @a3oBble nepexobl 1 poxa. @a3zoBble AUarpaMmbl OJHOKOMIIOHEHTHBIX CUCTEM. J(MarpaMMbl
COCTOSIHUS] OMHAPHBIX CUCTEM.

10 Krnaccugukanys TBepAbIX TN 110 TUIIaM CBSA3H aTOMOB, MOJIEKYJI, HOHOB.

11 Kiaccudukanmst >xuJIKiuX KpUCTaIOB.

12 MeTo/1bl HccieI0BaHUs CTPYKTYPBI TBEPBIX U JKHJIKHUX Tell.

5. Oyenounvie mamepuanst 0na mexkyuiezo u pyoersHcHo20 KOHmMpPOJA ycneeaemocmu
U RPOMEIHCYMOUHOU AmMmecmayuu

KoHeuHbIMU pe3yabTaTaMi OCBOSHUS IPOTPAMMBbI TUCITUTUTHHEI SBIISIOTCS CPOPMUPOBAHHBIC KO-
THUTHUBHBIC JECKPUIITOPHI «3HATH», «YMETh», «BJIAJETh)», PACIUCAHHBIC MO OTJCIbHBIM KOMIETCHIIUSM.
®opMHpOBaHUE 3TUX JECKPUIITOPOB MPOUCXOAUT B TEUCHHE BCETO CEMECTpa IO 3TalaM B paMKax pas-
JUYHOTO BUJA 3aHATHI U CAMOCTOSITENIbHOM pabOTHI.

B xoxe m3yueHus TUCHUIUIMHBI IPEIyCMAaTPUBAIOTCS MEKYUiUil, pyoescHvlii KOHmMpPois U npo-
MENHCYMOUHAA AMMECMAYUSL.

5.1. Ouenounvie mamepuanvt 0n1a mekyujeco Konmponsa. Llenv mexkywezo KoHmposus — OleHKa
pe3yabTaToOB pabOThl B ceMecTpe U obecrieueHue CBOEBPEMEHHOI 00paTHOM CBsI3M, AJIsi KOPPEeKUUH 00y-
YEHUs, aKTUBHU3AIMUA CaMOCTOSATEIBLHON padoThl oOydaromierocs. OOBEKTOM TEKYIIETO KOHTPOJIS SBIIS-
I0TCS KOHKPETHU3UPOBAHHBIE PE3YNbTaThl 00yueHUs (yueOHbIe JOCTIKEHHUS) TI0 JUCIUILTHHE

Texywyuii Konmpons ycnieBaeMoCTH oOecreurBaeT OIICHHMBAaHHE XO0Ja OCBOCHMS JIHCHUILUIMHBI
«DQneMeHTapHas (U3UKa TBEPAOTO U KUAKOTO COCTOSHHS» U BKIIIOUAET: OTBETHI HA TEOPETUYECKUE BO-
MPOCHI HA IPAKTUYECKOM 3aHSTHH, PEIICHUE TPAaKTUIECKUX 331a4 U BBIITOJIHEHHUE 33/IaHUi Ha TIpaKTHYe-
CKOM 3aHSITUH, CAMOCTOSITENIbHOE BBIMOTHEHNE UHIMBUYaIbHBIX JOMAITHUX 3aJaHuii (Harmpumep, pele-
HUE 33/1a4) C OTYETOM (3aLLUTOMN) B yCTAaHOBJIEHHBIH CPOK.

OreHka kadecTBa MOATOTOBKM Ha OCHOBAaHUM BBHITIOJHEHHBIX 3aJaHHI BEIETCS MpErnogaBaTesieM
(c obcyxieHreM pe3yabTaToR), 0aUThl HAUHUCIISIFOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/TaHHS.

5.1.1. Bonpocel no memam OucCuuUnIURDL «INeMEeHMAPHAA PUIUKA MEEPO020 U HCUOKO20 CO-
CMOAHUAY 01 YCmH020 onpoca (Konmpoaupyemoie komnemenyuu OIIK-1):
Tema 1. BBeaennue.
1.EcTecTBeHHbIE HAYKU U METOBI (PU3UKH TBEPOTO U KUAKOTO COCTOSHUA.
2.0a3a 1 KOMIIOHEHTA.
3.Arpuratable U (a30BbIe COCTOSHUSI.
4.IlpaBuna ¢a3 I'n66ca.
5.brvxHMA 1 JanbHUN TOPSAOK.
6.Kpucrammmaeckre u aMmop(HBIC TBEpAbIC TeJIa U KUTKOCTH.
7. TBepable U KUAKUE Tella B HAYKe, TEXHUKE U TEXHOJIOTHH.
8. Pob oTeuecTBEHHBIX YUEHBIX B pa3BUTHE (DPU3UKU TBEPAOTO M JKUIKOTO COCTOSIHUS BEIIECTBA.
Tema 2. ®a3zosble nepexoabl. Kitaccugukanus pa3oBbix nepexonos.
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1.Knaccuduxkanus $a3oBeix nepexonon no B. Cemenuenko. JlerepMUHAHT YCTOMUYUBOCTH U
KO2(DPUITUEHTHI YCTOMYUBOCTH.

2 Ilpenkputruyeckue, KpUTUIECKUE U 3aKpUTHUECKUE (Pa30BbIe MEPEXOIbI.

3.Knaccudukanus dazoBsix nepexoaos o I1. Dpendecry.

4.®da3oBble nepexosl neporo poaa. Ypasnenue Kianelipona-Knaysuyca. [Ipumeppsl.

5.®a3o0Bblie nepexopl BToporo poja. Croictpa renus. @azoBas quarpamma.

Tema 3. Oco0eHHOCTH KUJAKOT0 COCTOSTHHS.

1. Knaccudukanmst >xuIKOCTeH U MOJICKYJIIPHBIX B3aUMOJICHCTBUMA.

2.MounekymsipHas TeOpusi IPOCTHIX KUJIKOCTEH.

3.Kuakue KpucTasibl.

Tema 4. PacTBOpBI M CIVIABBI.

1.Knaccudukanuus TBEpAbIX U KHUIKUX PACTBOPOB.

2.Tenora cMeLIEeHUs], SHTPOIIUS CMELIEHUS], SHEPT U CMELLIEHUSI.

3.®a30BbIe AUarpaMMbl OTHOKOMIIOHEHTHBIX cucTeM. YpaBHeHnue Knaneiipona-Knaysuyca.

4.®a30BbIe TUarpaMMbl OMHAPHBIX PACTBOPOB M CILIABOB.

5.MeTo/1bl TOCTPOCHHUSI TUAarpaMM COCTOSTHUSI.

6.Tumbl TuarpaMM OMHAPHBIX CHCTEM.

7.Tuna curapsl, IByX curap.

8.Tuma mpocToi HIBTEKTHKHU.

9.9BTEKTHYECKOr0 TUIA.

10.I1lepuTekTHUECKOTO THIIA.

11.{luarpamMmMbl ¢ 06pa3oBaHUEM XUMUYECKUX COCAMHEHUH.

Tema 5. TBepable Tejia KpUcTALIMYecKHe H aMOpdHbIe.

1.2neMeHThl TEOMETPUH KPUCTAIITUIECKON PEIIETKH.

2.OCHOBHBIE THITBI KPUCTAJUIMYECKUX PEIIETOK.

3.OnemeHTapHas sYerKa.

4 ITpumutuBHas stueiika. Sueitku P, A, B, C, F, I, R.

5.514eiiku bpase.

6. TpaHCIASIIMOHHBIE TPYIIIBI.

7.51ueiiku Burnepa-3eiitia.

8.MlHeKchl y3110B, y3JI0BOM NPsAMOIL, y3710BOH MIIocKOCTH (MHAEKCH Muiepa).

9. KoopnuHanuoHHble ynciaa, KOOQGUIMEHT YIaKOBKH, PETUKYIISPHAS IUIOTHOCTD.

Tema 6. D1eMeHTHI CHMMETPUHM KPUCTAJLIOB.

1.JIuneiinbie mpeoOpa3oBaHusl.

2.27eMeHTBl CHMMETPHUU:

-TPaHCIIALIHNS,

- pOTallMOHHASI CHMMETpUS,

- NHBEpCHS,

- 0oToOpaxeHue B TIIIOCKOCTH.

Tema 7. PeaibHbIe KPUCTAJLIBI.

1. JledekTbl KpUCTAUINYECKON PEIIETKH.

2. Toueunsle TeroBele AedexTsl, nedexTsl o Openkento, no HloTku.

3. Pagnanmonneie 1eeKTHI.

4. Jluneitnble nedextsl. KpaeBas 1 BUHTOBAs JUCIOKAILINU.

5.ITnockocTHbIE U 00BEMHBIE 1€(DEKTHI.

Tema 8. D1eKTpOHHOE CTPOEHHME ATOMA.

1.IIpuHIMNO 3an0THEHHS] SJEKTPOHHBIX 000JI0UEK U opOHUTAasIeHt.

2.KBaroBble STYEHKH.

3.IIpnanumn ITaymnwu.

4.1IpuHIMI MUHUMYMAa 3HEPTHH.

5.00pa3zoBaBaHuE CBS3CH B MOJICKYJIax, TBEPABIX TeJaX U )KHIKOCTSIX.

6.Curma-u nu-cBsi3u. ' uOpuau3anus 3JeKTPOHHBIX COCTOSHUIM.
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Tema 9. Knaccupukanus TBepabIX U KUAKHX TeJ
110 THIIAM CBSI3H CTPYKTYPHBIX € IHHHLI.
1.Turbl CBSA3M B MOJIEKYJIaX.
2.Knaccugukanus TBepAbIX TeJl IO TUIIaM CBSI3H.
3. MonekynsapHble KpUCTAILIHI.
4. KpucTauibl ¢ BOJIOPOTHOM CBS3BIO.
5. KoBajieHTHbBIE KPUCTAJUIBI.
6. MoHHBIE KpHUCTAILIBI.
7. Metaiisl.
Tema 10. Koste6aHust YacTHIl KPUCTAIIMYECKOH PelIeTKH.
1.Konebanust 0THOPOIHOM CTPYHBI.
2.KosebaHust 0 JHOATOMHOM JTMHEHHOM PEIIETKH.
3. ®a3oBas ¥ TPYNIIOBasi CKOPOCTH YIIPYTHX BOJH B TMHEWHOW IETIOYKE.
4. KonebaHus AByXaTOMHOM JTMHEHHON 1IETIOUKH.
5.0cobeHHOCTH KOJICOaHUN TPEXMEPHON KPUCTATUTMICCKON PEIIETKH C MHOTOATOMHBIM 0a3UCOM.
6.Yncno akyCTUYECKUX U ONITUYECKUX BETBEN B TPEXMEPHOM KPHCTAJLIE.
Tema 11. TensioBble CBOIiCTBA TBEPABIX TeJ.
1. Teri0eMKOCTb TBEPABIX TEII.
2. 3akoH [rononra u [tu.
3.Knaccuyeckas Teopust TEIUIOEMKOCTH.
4. Teopus TEIIOEMKOCTH DUHINTEHHA. XapaKTepucTHUECKas TeMIeparypa DUHIITEHA.
5. Teopus Tennmoemkoctu Jlebas. Xapaktepucruueckas temneparypa Jlebast.
6. TerioBoe paciIupeHre TBEPAbIX TEN.
7.JIunelHbIN K03 UIIMEHT TEMJI0BOTO PaCIIUPEHHs.
Tema 12. SIBieHusi nepeHoca B TBePAbIX TeJaX U KUIKOCTHX.
1.TenonpoBogHOCTh. 3akoH Buaemana-®dpanua.
2.MexaHU3MBI TIEpeHOCca TeIUIa B TBEPABIX TellaX U B )KUAKOCTSIX. 3akoH Dypre.
3. uddy3us B TBepAbIX TeNAX U )KUIAKOCTAX. MexaHu3mbl 1uddy3un.
4. Matematuueckoe onucanue npoueccon nuddysun. 3akon duka.
Tema 13. 3oHHasi Teopusi TBepAbIX TeJI.
1. Knaccugukanus TBEpAbIX TEIN MO 3JIEKTPOIPOBOAHOCTH.
2. Knaccugukanus TBepAbIX Tell O CTPYKTYpE 30H U MOJIOKEHUI0 YpoBHS Depmu.
Tema 14. MeToas! HccaeT0BaHUs CTPYKTYPbI TBePAbIX T€J H *KHIKOCTEH.
1. JudpaxkumuoHHbIE METO/IBI:
-pPEHTI€HOBCKHUX JIy4YeH,
-HEUTPOHOB,
-3JIEKTPOHOB U JIp.

Kpumepuu popmuposanus ouenox (ouenusanus) yCmmuoz20 onpoca

YCcTHBIN onpoC SBISIETCS OTHAM M3 OCHOBHBIX CIIOCOOOB yu€Ta 3HaAHUN 00y4aromerocs mo JIuc-
[UIUTHHE «DJIeMeHTapHask (PU3MKa TBEPJOTO U KHUIKOTO COCTOSIHHY. Pa3BEpHYTHIN OTBET CTyaeHTa J0I-
JKEH TMPEJICTaBIATh COOOM CBA3HOE, JIOTHYECKH MOCIIEI0BATEILHOE COOOIIEHNE HA 3aJJaHHYI0 TeMY, MOKa-
3bIBaTh €r0 YMEHUE NIPUMEHSATDH OINPEIEIICHHUS.

B pe3yrbmame ycmnozo onpoca 3nanus, o0yuarouiecoca OyeHueaomcs no ciedyruieil wkaie:

S 6annoe, CTaBUTCS, €CIIU 00yYarOIUIC:

1) moJHO W3NIaraeT U3y4eHHBIH MaTepual, AaéT MPABUIBHOE ONPECICHUE OCHOBHBIX TTOHITHI

(U3HUKHN TBEPIOTO U KHUJIKOTO COCTOSHUS,
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2) oOHapyXuBaeT OHMMaHHE MaTepualia, MOXXET 00OCHOBATh CBOU CYXK/ICHHsI, IPUMEHUTD 3Ha-
HUS Ha IPaKTUKE, IPUBECTH HEOOXOUMbIE IPUMEPBI HE TOJBKO 110 YU€OHHUKY, HO U CaMOCTO-
ATEIBHO COCTABJICHHBIE;
3) wu3naraeT mMarepuai MOCJIEI0BaTEIbHO M NPABHIBHO C TOUYKH 3PEHUSI HOPM JINTEPATYPHOT'O
A3BIKA.
4 panna, ctaBuTCs, €CIM 00ydaroUIMiics Aa&T OTBET, yIOBIETBOPSIOIIUI TEM XkKe TpeOOBaHUAM,
91O M JUIs1 O6aia «5», HO JoryckaeT 1-2 omuOKu, KOTOpBIE CaM )K€ UCTIpaBIIseT, U 1-2 Hegouéra B moce-
JIOBaTEJIbHOCTHU U A3bIKOBOM O()OPMIIEHUHU U3J1araeMoro.
3 fanna, CTaBUTCS, €CM 00yJarONIHiics OOHAPYKUBACT 3HAHUE ¥ IOHUMAHUE OCHOBHBIX TMOJIOXKE-
HUH JaHHOH TEMBI, HO:
1) wu3naraer MaTepual HEMOJIHO U JIOIYCKAET HETOYHOCTH B OIIPEICICHUY MTOHSTHIA;
2) He yMeer JI0OCTaTOYHO ITyOOKO M JI0Ka3aTeIbHO 00OCHOBATh CBOM CY)KJCHUS U PUBECTH
CBOU IIPUMEPHI;
3) wu3naraeT Marepual HeMmoCICA0BATEIHLHO U IOMYCKAET OLIMOKH B SI3bIKOBOM O(OPMIICHHUH U3-
JIaraemMoro.
0 b6annog, craButcs, eciny o0yJaroluiicss OOHapyXHUBaeT He3HaHHUE OOJIbLIEH YaCTH COOTBETCTBY-
IOLIETO pa3Jieia U3y4aeMoro MaTepraia, J0mycKaeT OurOKY B (POPMYITHPOBKE.
Baniel MOryT CTaBUTBCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 33 PACCPEIOTOUYCHHBIH BO
BpPEMEHH, T.€. 32 CyMMY OTBETOB, JAaHHBIX CTYACHTOM Ha MPOTSHKCHUN 3aHATHS

5.1.2. Ouenounvie mamepuanwl 0,151 CAMOCHOAMENLHOU DAOOMBL 00VUAIOULE20CA
(konmpoaupyemwvle komnemenuuu OITK-1):

HepequL BOIIPOCOB A CAMOCTOATCIIBHOI'O U3YUCHU OUCHUIIIINHBL ((BHeMeHTapHaH (1)I/I3I/IKa TBEP-
J0ro U J)KUAKOro COCTOAHHUS C(i)OpMI/IpOBaH B COOTBETCTBHHU C TEMATHUKOI CAMOCTOSATCILHBIX 3aHSITHH.

1. OCHOBHBIE MOHATHS U OTIPENIENIEHUsT PU3UKU TBEPAOIO U KHUJIKOTO COCTOSTHUS.
2. Kpucrananueckue 1 amop(HbIe TBEp/IbIE TENa U HKHUIKOCTH.
3. ManbHuUi ¥ OIMKHUHA MOPSAAOK BO B3aMMHOM PAacIlOJIOKEHUHN CTPYKTYPHBIX €IWHUI] B TBEPABIX
TeJIaX U )KAJKOCTSX.
4. TBepaple U XKUJIKHE TeJla B HAyKe, TEXHUKE U TEXHOJIOTHH.
5. ArperaTHble cocTosiHUA BemecTBa. Pasa.
6. ®a3oBbie nepexosl. Kimaccudukanus gpa3oBsix nepexono no B. CemeHueHKO.
7. Knaccuguxkanus ¢a3oBsix nepexonos 1o I1. Opendecry.
8. ®a3oBbIe epeXO0IbI IEPBOTO U BTOPOTO POJIA.
9.21eMHTBI FT€OMETPUHN KPUCTAIIIMYECKOHN PEIIeTKH.
10.Pacuer xapakTepuCTUK KpPUCTAJUIMYECKON CTPYKTYpPHI:
-KOOPJAVHALIMOHHOTO YUCIIa;
-k03((pUIIMEeHTa YITaKOBKU;
-pETUKYJISIPHON TUIOTHOCTH;
-uHAEKCOB Muuiepa u ap.
12.31eMeHTbI CUMMETpPHUH.
13.Peanbhble kpucTayuibl. Jle@eKkTsl KpUuCTalIMYeCKOW CTPYKTYPHI.
14.0Oco6eHHOCTH KUIKOTO COCTOSIHUSL.
15.PacTBops! u crnaBbl. Kiaccuduxanys TBEpAbIX U )KUJIKUX PACTBOPOB.
16.®a30BbIe AUarpaMMsl BeriecTsa. TpoiiHas Touka. [loaumopdusm.
16./InarpaMMBbI COCTOSTHHSI OWHAPHBIX CIIJIABOB.
17.Tunbl cuil CBSI3U B MOJIEKYJIaX.
18 Knaccudukarus TBEpIBIX TEJ MO THIIAM CBS3U CTPYKTYPHBIX SIHHUIIL.
19.KoneGaHus 4aCTULl KPUCTATTMYECKON PEIIETKH.
20. TenmoeMKOoCTh TBEPIBIX TEI.
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21. 3aBUCUMOCTbH TEIJIOEMKOCTH TBEPJIBIX TEJI OT TEMIEPATYPHI.

22. SIBneHus nepeHoca B TBEPAbIX TeJlaX U B JKUAKOCTSIX.

23.Knaccugukanus TBEpIbIX TEI IO IEKTPOIPOBOIHOCTH.

24 Knaccudukaius TBEpbIX TeJ [0 CTPYKTYPE 30H U MOJI0KeHHI0 YpoBHS Depmu.
25.Metobl uccneI0BaHMs CTPYKTYPBI TBEPABIX TN M KHIKOCTEH.

3axauu no AMCUMIINHE:
1.Onpenenuth mapaMerp a peuietkd U 0 Mexay OMMKaWIIMMH COCEJHUMH aTOMaMy KpUCTalia
kanbiwst (I'LK pemerka). [InotHocTs D kpucranna xaneuus paaa 1,5%10+3.
2.0npeaenuTb paguyc YacTULIbI, KOTOpasi MOKET OBITh pa3MelleHa B LEHTPE MPOCTON KyOHUecKO
sYeKu. Beraucnuth k03(h(HUIHMEHT yIIakoBKH Takou stueiiku. [lapamerp srueiiku a.
3.0mpenenuth KOd(DPUIMEHT yIMAaKOBKHM (OTHOCHUTEIBHBI O0BbEM, 3aHUMAeMbId TBEPIbIMU-
aromami) B crpykrype I'LIK, mapamerp peerku a.
4.HaliTi UHIEKCHI TUIOCKOCTEH, MPOXOASIIUX Yepe3 Y3JI0Bble TOUKU KPUCTALTMUECKON PEIIETKH C
koopauraramu //9000//, //0100//, //0030//, eciiu mapametpsl pemetku al=3, a2=5, a3=6.
5.Bbrancnute yron ¢ Mexay IByMsl HalpaBiICHUSMHU B KyOMYECKON pelieTke KpucTaiia, KOTOpble
3aJjaHbl KpucTayuiorpapudaeckumu uaaexcamu /110/ u /111/.
6.Berancnute yron ¢ mexnay miockoctsimu (111) u (102) TerparonanbHOro KpucTasia rajiius ¢ na-
pameTpamu pemietku a=4,5 A; c=7,64 A.
7.1ns oOpa3oBaHus BakaHCHM B allOMUHHM TpeOyercst sHeprusi npumepHo 0,753B. Ckonbko cyte-
CTBYIOT BaKaHCHI Ha OJIMH aTOM KPHCTAJUIa B COCTOSIHUU TEPMOJANHAMUYECKOTO PAaBHOBECHS ITPU KOMHAT-
Hoii Temneparype? [Ipu 600 C?
8.Pacunrath oTHOImEHHE yrcia aedexToB mo lloTtku k ynciy nedextoB mo OpeHKenro Npyu KOMHAT-
HOI Temmeparype, eciiu dHeprus s oOpasoBanus Bakancuu 0,755B; a s obpasoBanus aedexra BHeape-
Hus 35B.
9.0npenenuTh paccTOsTHUE MEXAY ONMMKAWIIMMU U BTOPBIMH COCEASIMH B MPOCTOi kKyonuyeckoit u OLIK
CTPYKTYDE.
10.0mpeaenuTs MOBEpXHOCTHYIO IMIIOTHOCTD YacTull Ha rpansx (100), (110) B I'LIK cTpykTtype.
11.0npenennty uHAEKCch Muijiepa MmiI0CKOCTEH B MPOCTOM KyOUUYECKOW peIIeTKe, €CIM OHU MPOXOAST
gyepe3 TOUKH ¢ KoopAuHatamu otpesku //121//, //211// w //231/].
12.Hanwmcats anextponnsie koudurypanuu C1 (Z=17), Rb (37) u Cd (4 8).
13.Mcnonb3ys 3akoH Jrononra u IItu, onpenenure yaenbHYyO TEIIIOEMKOCTh: 1) HaTpusi, 2) allOMUHMS.
M(Na)=23*10-3 kr/moins, M(Al)=27*10-3 kr/mMoub.
15.BbranciuTh 3HaueHUe 3Heprun Kpuctrautndeckoil pemerku NaCl, ecnu moctosiHHas N XapakTepu3sy-
I0111as1, TOTEHITUA CHJT OTTAJIKUBaHMs paBHa 9,4, a mocrosiHHas Manenynra 1,75.
16.Hamucats snekrpornsie koHdurypanuu B(Z=5), Ca(Z=20) u Sn(Z=50).
17.Beranciuth sHepruto cui ortankuBanus s KC1, ecnu sHeprust nucconmaryn pasHa -4,409B. Tlpu-
HATE  =2,79 A.

Kpumepuu popmuposanusn oyenok no 3a0anuiam 0aa camocmoamenbHol pabomosl cmyoenma (muno-
éble 3a0auu):

«omauynoy (5 O6aoB) - oOyJaromuiics MoKas3ai IIyOOKHe 3HAHUS MaTrepualia Mo MOCTaBICHHBIM
BOIIPOCAM, TPAMOTHO, JIOTHYHO €T0 M3JIaraeT, CTPYKTYPHPOBAI U JETANU3UPOBAT WHPOpMAIHIO, n30eras
MIPOCTOTO MOBTOPEHHSI MHPOPMAIMK U3 TEKCTa, UH(POPMALU MTpecTaBiIeHa B iepepabOTaHHOM BUJIE,

«xopoutoy (4 6ana) - 00yJarOIHIACA TBEP/IO 3HAET MaTepHall, IPaMOTHO €ro U3Jaraer;

«yoosnemeopumenvioy (3 0anna) - oOyJarONMIACS UMEEeT 3HAHUS OCHOBHOTO MaTepHajia Mo TOo-
CTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JIeTaleH;

«Heyooenemeopumenvrho» (MeHee 2 6aI0B) — 00yUaroMUiCs 10MycKaeT ITpyoOble OMMOKH B OTBe-
T€ Ha IMOCTABJICHHBIC BOTIPOCHI.
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5.2. Ouyenounvie mamepuansl 011 KoHmpoaa. Pybeicuwlii KOHmMpob OCYIIECTBISETCS IO Oomee
WM MEHEE CAMOCTOSATEIILHBIM pa3jieliaM — Y4eOHBIM MOAYJISIM Kypca U MPOBOJUTCS IO OKOHYAHUH U3Y-
YeHHsI MaTepuasga MOAYJIS B 3apaHee YCTAaHOBJICHHOE BpeMs. PyOeKHBIM KOHTPOJIb MPOBOJUTCS C IIETHIO
OTIpe/IeNICHHsI KaueCTBa YCBOCHUSI MaTeprajia yueOHOTro MOIYJIs B IIeJIOM. B TedeHune cemectpa mpoBOIUT-
Csl mpuU MAKUX KOHMPOJIbHBIX MEPORPUAMUSA NO ZPAPUKY.

B kauectBe hopM pyOeKHOT0 KOHTPOJISI MOXKHO HCIIOJIB30BaTh TECTHPOBAHUE (MUCHMEHHOE HIIU
KOMITBIOTEPHOE), MTPOBEJCHUE KOJUIOKBHYMa WJIM KOHTPOJIBHBIX pa0oT. BEIMONHSIEMbIE paOOThI TOJKHBI
XpaHUTHCS Ha Kadelpe TCYCHUH yueOHOro Tojla U M0 TPeOOBAHHIO MPEAOCTABIATLCS B YIIPaBICHUE KOH-
TpoJisi KauecTBa. Ha pyOekHbIe KOHTPOJIBbHBIE MEPOIPUATHS PEKOMEHIYETCS BBIHOCUTh BECh IIPOTPaMM-
HBIA MaTepual (Bce pa3/ielibl) M0 JUCIHUILIHHE.

5.2.1. Bonpocwul Ha KOJAOKEUYMAX NO OUCHURIUHE (DIeMeHmapHas hu3uKa meepoozo u
HCUOKO20 COCMOSAHUS)

KoanokBuym Ne 1
no teMam: «BBenenue», «®a3oBble mepexoabl H UX KiaaccuPuKanus», «Oco0eHHOCTH KUTKOIO0 CO-
CTOSIHMA», «PacTBOPBI M CIIaBBI», «JJ1eMEHTbl KpUCTAJLIOTpadum».
1.OcHoBHBIE TOHATHS U OTIpeeTeHus (PU3UKU TBEPIOTO U KHUJIKOTO cOCTOsHUSA ((ha3a, KOMIIOHEHT,
arperartHble U ()a30Bbl€ COCTOSHUSL, OIMKHUMN U TaIbHUNA MOPAJIOK U T.1.).
2.Da3oBbIe MEPEXOIbl:
— (hazoBbIe miepexoipl 1 pona,;
- ylIenbpHas TerioTa ()a30BOro nepexoa;
- ypaBHeHue Knanelipona-Knaysuyca;
- azoBbIe mepexonanl 11 pona.
3.0Cco00EHHOCTH )KUKOTO COCTOSTHUS:
-K1accuuKaIms JKUIKOCTeH U MOJIEKYISIPHBIX B3aUMOJICHCTBUIA;
-)KUJIKUE KPUCTAILIBL;
-MOJIEKYJIIPHBIE TEOPUU MPOCTHIX KUAKOCTEN.
4.PacTBOPHI U CIUJIABHI:
-TepPMOIMHAMHYECKas KIacCU(PHUKAIMSI TBEPIABIX U KUIKUX PACTBOPOB;
-(a3oBbIe AMArpaMMbl OJHOKOMIIOHEHTHBIX CUCTEM;
-TUarpaMMbl COCTOSIHUS OMHApHBIX CIJIABOB;
-METO/1bl IOCTPOEHUS AMArpaMM COCTOSIHUS;
-TUIBI AUarpaMM OMHAPHBIX CUCTEM.
5.D51eMeHThl TEOMETPUH KPUCTAINTNYECKON PEILIETKHU
-KpUCTaJUIMYEeCKHe U aMOp(HBIE Tesla, aHU30TPOIUS KPUCTAILIOB;
-3JIeMEHTapHbIE SYEHKH, Y3JI0BbIE IPSIMbIE U TNIOCKOCTH B pellleTKe, MHAEKCH Muiepa;
-OCHOBHBIE XapaKTEPUCTUKU KPUCTAIITNYECKOM PEeIIeTKH (YMCII0 YaCTHILI, KOOPIUHAIIMOHHOE
YHCII0, MJIOTHOCTh YIIAKOBKH, aTOMHBIN pajinyc, HIOHHBINA pajnyc);
6.21eMeHTBl CHMMETpPUU:
- JIuneitnsle npeodpazoBaHus;
-TPaHCIISALNS;
-poTallOHHAsi CHMMETPHS;
-WUHBEPCHUS;
-0TOOpaKeHNe B TIJIOCKOCTH.
7.PeanbHble KpucTalibl. Jle(eKThl KPUCTAITNYECKON CTPYKTYPBI:
-TETJIOBbIE TOYEUHbIE Je(EeKThI,
-pasivanoHHbIe 1e()EKTHI,
-JIMHENHbIE Je(EeKThl, KpacBasi 1 BUHTOBas JUCIIOKAIUH,
-IIJIOCKOCTHBIE U 00bEMHBIE Ae(PEKTHI.

KonnokBuym Ne 2
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10 TeMaM: «JIEKTPOHHOEe CTPOeHHe aToMay, «Kiaccnukanus TBepAbIX U JKHIAKHX TeJI 110 THIIAM
CBSI3M CTPYKTYPHBIX €AMHHUID).

1.D51eKTpOHHOE CTPOEHHE aTOMA:
-3JIEKTPOHHBIE CJIOM U COCTOSIHUSA,
-IIPUHLIMI 3aTI0JHEHUS SJICKTPOHHBIX 000JI0YEK 1 OpOHUTaNICH;
-KBAHTOBBIE TYCHKH;
-npuHumn Ilaymnu;
-IPUHLMI MUHUMYyMa 3HEpPIruy,
-00pa3oBaHUE CBA3EH B MOJIEKYJIaX U TBEPJBIX TENaX;
-CUTMa- U NIU-CBA3U;
-ruOpUAN3aLus SJIEKTPOHHBIX COCTOSHUM.

2.Tunsl cBS3U B TBEPABIX TENAX U KUAKOCTIX:

-IIOTEHIMAJI NOHU3ALINY;
-3HEprus CPoJICTBA;
-3JIEKTPOOTPULIATEIILHOCTh ATOMOB;
-MOJIEKYJISIpHasi CBA3b;
- IACIIEPCUOHHOE, OPUEHTALMOHHOE, MHIYKIIMOHHOE B3aUMOJECHCTBN;
- popmymna Jlennapaa-Jlxonca;
-BOJIOPOJIHAs CBSI3b;
-MOHHas CBA3b, (hopmyna bopua-Maiiepa, mocrosiHHas MajenyHra;
-KOBaJICHTHAs CBA3b, IPUPOJA KOBAJICHTHOU CBSI3H;
-HAaCBIIEHHOCTh ¥ HAIIPaBJIEHHOCTh KOBAJICHTHOU CBSI3H;
-METAJUINYECKAsl CBA3b.

KomnokBuym Ne 3
no temaM: «Kosie0aHusl 4acTHI KPUCTANIMYECKOHN pemeTKn», « TenjioBbie cBOHCTBA TBEPABIX
Te», «SIBJIeHHs epeHoca B TBEPAbIX TeJaxX M KHAKOCTAX», «30HHAs TeOpus TBEPABIX Te», «Me-
TOJbI HCCJIEIOBAHNS CTPYKTYPbI TBEPABIX M KUAKHUX TeJD).

1. KonebGaHue yacTHIl KPUCTATTUYECKON PEIIETKHU
-0JTHOMEPHBIE KOJICOaHUsI OTHOPOIHOM CTPYHHBI,
-KoJIeOaHUsI OJHOATOMHOM JINHEHHOW PeIleTKH;
-(a3oBas ¥ rpynmnoBasi CKOPOCTH yIPYTUX BOJH B JIMHEHHOW LIENIOUKE;
-KoJIeOaHUsI TBYXaTOMHOMN JIMHEHHOU 11eTI0YKH;
-aKyCTHYECKHE U ONTHYECKUE KoieOaTeNbHbIE BETBY;
-TIPOJIOJIbHBIE U MTOTIEPEYHbIE KOJIeOaH!s B KPUCTAJLIE;
-0COOCHHOCTH KOJIEOAaHUN TPEXMEPHON KPUCTATUIMUECKOU PEIIETKH ¢ MHOTOATOMHBIM 0a3ucoM;
-4HCJIO0 AKyCTUYECKUX U ONITUYECKUX BETBEU B TPEXMEPHOM KPHUCTAILIE.
2. TennoBble CBOMCTBA TBEP/IBIX TE:
-TEIJIOEMKOCTh TBEPBIX TEIL,
-3akoH /lrononra u Iltw,
-KJIACCUYECKAs TEOPHUSI TEMIIOEMKOCTH;
-3aBUCHUMOCTb TEIIJIOEMKOCTH TBEPBIX TEJI OT TEMIIEPATYPHI;
-T€OpUsl TEIJIOEMKOCTH DUHINTENHA, XapaKTepUCTUUECKas TeMIeparypa JUHIITEHHA;
- Teopus TerioeMkocTH Jlebas, xapakTepuctuueckas Temmneparypa Jledas;
-TeTJIOEMKOCTH TBEPJBIX TEJ MPU BHICOKUX U HU3KUX TEMIIEpaTypax;
-TEIJIOBOE PACIIMPEHUE TBEPIBIX TE;
-TMHEHHBINA KOA(P(GUIIMEHT TETJIOBOTO PACITUPEHUS.
3.5IBieHUs MEPEHOCH B TBEPJBIX TEJIAX U KUJIKOCTSX:
-TEINJIONPOBOJIHOCTD;
-MEXAaHU3MBbI IEPEHOCA TEIIa B TBEPBIX TEJaAX;
-nu¢Gy3ust B TBEPIBIX TeIaxX U KUIKOCTIX;
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-MeXaHU3MbI T Py3uu;
-MaTeMaTU4ecKoe OIUCAHUA IpoLeccoB Tudy3uH;
-3akoHbl Puka u Oypoe.
4.30HHas TeOpUs TBEPABIX TEN:
-KJ1acCu(UKaMs TBEPABIX TEJ MO AIIEKTPOIPOBOJHOCTH;
-KJ1acCU(UKaLMs TBEPABIX TEJ IO CTPYKTYPE 30H U MOJI0KEHUIO ypOBHA DepMu.
5.Meroasl uccneaoBaHus CTPYKTYPBI TBEPABIX U KUIKHUX TEI.

5.2.2. QOuenounvie Mamepuaivl o KOHMPOJIbHOU paoomol no oucyunaune
«nemenmapnan huzuka meepoo2o U HcUOK020 COCoanuay (Kkonmpoaupyemole komnemenyuu: OIIK-

1

Tunoevle éapuanmul KOHMPOILHBIX PAdOmM:
Bapuanr 1.
1. TepmoannaMuyeckasi KiacCu(pUKalns TBEPAbIX U )KUJIKUX PACTBOPOB.
2. Knaccugukanus $ha3oBbeix nepexoaos o B. CemeHUSHKO.
3. BriGepuTe npaBUIIbHBINA OTBET.
1. IIna3ma - cocTosiHUE BEIIECTBA, IPH KOTOPOM OHO HAXOAUTCS B ....COCTOSIHHH.
a) XKHUJIKOM,
0) TBepIOM,
B) ra3000pa3HOM,
I') MOHU3UPOBAHHOM.

2. B TBepapIX Tenax KOJMYECTBO OCHOBHBIX THIIOB JA€(DEKTOB KPUCTALIMYECKOU CTPYKTYPBI MOXKET
JOCTHTaTh ...

a)l

0) 2

B) 3

r)4

3. MaKpOCKOHI/I‘leCKI/I OIHOPOAHAA IO CBOUM (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IM CBOICTBaM CHCTEMa Ha3bIBACTCS

a) KOMIIOHEHTON
0) dazoit

B) IIPUMECHIO

I') 3aMKHYTON

Bapuanr 2.
1. Knaccudukanust Gpa3zoBbIX nmepexo10B mo IpeHdecTy.
2. PagnanyionHbie 1eeKTHI.
3. BriGepuTe npaBUIIbHBINA OTBET.
1. BropocrenenHo# nin 61M3K0i K CHHTYISIpHON TpaHM TIOCKOCTh MIPUHSTO HA3bIBATh. ..
a) PETUKYJISIPHON
0) poTaroHHON
B) BULIMHAJILHON
I') IPUIIOBEPXHOCTHOMN

2. B merone audpakiuy 3MEKTPOHOB HU3KOW SHEPTHH I UCCIEIOBAHUS TIOBEPXHOCTEH KPHUCTAII-
JIOB HEPTHS JIEKTPOHOB B 30HIUPYIOIIEM ITYyYKE COCTABIISIET. ..

a) OT HECKOJIbKUX THICSYHBIX 3B 10 HECKOIBKHX COTHIX 3B

0) ot HeckoNbKKX 3B 110 coten 3B

B) OT HECKOJILKMX COTEH 3B 110 coTeH Thicsay 3B
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') OT HeckoJIbkux MaB 1o necsatkoB MaB

3. CuHTYnsIpHBIE TPAHU — 3TO TPAHH. . .

a) C MaJIbIMU MHJIEKCAMHU U MAKCUMAJIbHBIMU SHEPTUSIMU

0) ¢ MaJBIMU HHIEKCAaMH 1 MUHUMAJIbHOM CBOOOIHOM SHEeprue
B) ¢ OOJBIIMMYU MHAEKCAMU U MaKCUMaJIbHBIMU 3HEPIUAMU

I') C OOJBIIMMH UHIEKCAMU U MUHUMAJIbHOM 3HEpruen

Bapuant 3.
1. CrnaBel. MeTopl MOCTPOCHUS JUarpaMM COCTOSIHUSI OMHAPHBIX CILIABOB.
2. ®a3oBsie iepexonbl 1 poxa. YaensHas TeruioTa nepexoaa. [Ipumepsr.
3. BeibepuTe nmpaBHIIbHBINA OTBET.

1. CunrynsipHas rpaHb OOBIYHO SIBIISETCH. . ..

a) MepoXoBaTon

0) TIamKoit

B) CTyIE€HYaTON

I') ceT4aTou

2. PetuxynsipHasi INIOTHOCTD — 3TO YHCIIO YACTHII, TPUXOSIIHECS Ha. ... — 00bEM OJHON dIIeMEHTap-
HOM sIYeHKU KpUCTaJlIa C TPaHEelIeHTPUPOBAHHOM KyOMUYECKOM CTPYKTYpOii

a) Ha eIMHUILY TUIOMIA/Ii TPaHU

0) Ha BCIO IIOMIA/Ib HOBEPXHOCTH, OIPAHUYUBAOLLYI0 0OBEM AJIEMEHTAPHON SUEHKH KpUCTasIa

B) 00BEM OIHOW DJIEMEHTApHON STEWKH KPUCTAIIa C TPAHEICHTPUPOBAHHON KyOHMUECKOH CTPYKTY-
pon

3. Ilpu HM3KHX TeMIiepaTypax Ha CHHTYJISPHBIX TPaHSIX KPHCTAJUIa KOHIICHTPAIUS aBTOaJICOPOHPO-
BaHHBIX aTOMOB M BaKaHCHI Ha MOBEPXHOCTH OOBIYHO. . .

a) ucuesaroliee mMasast

0) Mmanas

B) OobIas

I') OrpOMHast

Bapuanr 4.

1 JIuneiinble nedextsl. KpaeBas 1 BUHTOBas AMCIOKALINU.

2.TermnoeMKOCTb TBEP/IBIX TN M0 DWHINTEHHY B 00JIACTH BHICOKUX W HU3KUX TEMIIEPATYP.

3. BoibepuTe npaBUIIbHBIN OTBET.
1. JIns npunoBEpXHOCTHBIX CJIOEB MOJIEKYJISIPHBIX KPUCTAJJIOB XapaKTEPHO. ..
a) YMEHbILIEHHE MEKIUIOCKOCTHOTO PACCTOSHUSI B IPUITOBEPXHOCTHON 00J1aCTH, YCHITUBAIOLIETOCS C
TITyOMHOMN
0) yMEHbILIEHHE MEXIUIOCKOCTHOTO PAaCCTOSIHUS B IPUIIOBEPXHOCTHOM 001acTH
B) YBEJIMYEHHE MEXKIUIOCKOCTHOIO PACCTOSIHUS B INPUIIOBEPXHOCTHOH 00JacTH, BO3pacTaroliee ¢
TIyOUHON
I') YBEJIMYEHHE MEKIUIOCKOCTHOIO PACCTOSHUS B IPUIOBEPXHOCTHOW 00JIACTH, YMEHbILAIOIIEECs C
TITyOUHOM.

2. MexaToMHBIE pacCTOSIHUS Ha M30JIMPOBAHHOM TUIOCKOW CETKE MOJIEKYISPHBIX KPUCTAIIIOB O0Ib-
1ie, YeM B 00beMe, MPUMEPHO Ha ...

a)Ha 0.1-0.5%

6)Ha0.5-15%

B)Ha 5 —10 %

r)Ha 10-15%
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3. I'panu ¢ ManbIMK UHJIEKCAaMH Ha3bIBAIOT ...
a) BUIIMHAJILHON T'PaHbI0

0) rpaHbIo ¢ OOJIBIION ANIEMEHTAPHON SUCHKOM
B) TEPMOMHAMUYECKH HEYCTOWYNBOM I'PaHBIO
I') CUHTYJISIpDHOM I'PaHbIO

Bapuanr S.
1. SIBnenus nepeHoca B TBEPAbIX TeIaX U )KUIKOCTSIX.
2. Knaccudukanus TBepIbIX TeJ 10 3JIEKTPOIPOBOIHOCTH.
3. BriGepuTe npaBUIIbHBINA OTBET.
1.MonsipHast TETUIOEMKOCTh TBEPABIX TEJI MPH HU3KHUX TEMIIEPaTypax Mo KIACCUYECKOH TEOpUH ...
a) IpOMOpPLUOHATbHA TEMIIepaType
0) paBua 3R
B) paBHa 3R/2
r) paBHa SR/2.

2. JluciepcCHOHHOE B3aUMO/ICHCTBUE MPOUCXOTUT MEXKTY ... .
a) 4YaCTHIIaMU C MTHOBEHHBIMHU JUTIOISIMH

0) TOJISIPHOM YaCTUIICH U YaCTUIICH C MTHOBEHHBIM JTUTIOICM
B) MOJISIPHBIMU YaCTHIIAMU

3.B u30TpOnHOM KUAKOCTH ... MOPSIOK MEXKIY CTPYKTYPHBIMU €TUHHULIAMHU.

a) JaJIbHUI

0) OJIVKHMIA

B) OJIDKHWIA Y TATEHUHA

I')OTCYTCTBYET.
5.2.3. Ouenounvie mamepuanvi: Tunosvie mecmogwie 3a0anus no oucyunune «IJnemenmapnas pusuxka
mMeepo020 U HCUOK020 cocmoanuny (Konmpoaupyemvie komnemenyuu OIIK-1):

Honanvuit nepeuens mecmoswix 3adanuii npedcmasnen ¢ JOHUC — open.kbsu.ru

Tecm — cuctema CTaHIAPTU3UPOBAHHBIX 33JaHUM, MO3BOJISIONIAs aBTOMAaTU3UPOBATh MPOIEAYPY
M3MEPEHMS YPOBHS 3HAHUM U YMEHUHN CTY/ICHTA.

Bei0epuTe npaBuIIbHBINA OTBET:!

1. CocrosiHue BelecTBa, NpU KOTOPOM OTCYTCTBYET YIIPYIOCTh K CIIBUTY, HAa3bIBACTCA ...
- KHUJIKAM

-: TBEPJBIM

+: ra3000pa3HbIM

-: aMOp(HBIM

2. ITo B.K. CemeHuY€HKO, YHUCII0 OCHOBHBIX TUTIOB (Da30BBIX MpPEBpAIICHU COCTABIISET ...
-1

+

2
3
-4
3. K da3zoBsimM nepexonam I-ro poga oTHOCATCA ...
- KPUTHYCCKHUC TMIEPEXOIbL
+: IpEeIKPUTHYECKHUE TIePEX0/Ib

- 3aKPUTHYECKUE TIEPEXO/IbI
-: mo0bIe (ha3oBbIE TIEPEXObI

4. CocTosiHHE BEIIECTBA, IPH KOTOPOM TEJI0 00JIaaeT YIPYrOCThIO K CIBUTY HA3bIBACTCH. ..
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+: TBEpABIM

-1 AKHUJKUM

: Ta3000pa3HBIM
: IJIa3MOU

5. CocTosiHHE BEIIECTBa, MPU KOTOPOM YIPYTOCTh K CABUTY KpaliHe Majia, Ha3bIBAETCA. .
-1 TBEPJBIM

+: XKUJIKUM

: Ta3000pa3HBIM

: TIJ1a3MOi

6. CocTosiHHE BEIIEeCTBA, MPU KOTOPOM OTCYTCTBYET YIPYTOCTh K CIBUTY, HA3bIBACTCA. ..
-2 TBEpABIM

-1 KU JIKUM

+: ra3000pa3HBIM

-1 IJIa3MOM

7. NoHM3UpOBaHHOE COCTOSIHUE Ta3a, XapaKTepU3YIoIIeecs TOM MM MHOW CTCTICHbIO MOHU3AINH, Ha3bl-
BacTCH...

-: TBEpABIM

-1 KU JIKUM

-1 Ta3000pa3HbIM

+: mna3zMon

8. Kakue u3 3tux n1eekToB MOKHO CUUTATh TOYEUHBIMU?
+: BakaHCHUU

+: aTOMBI B MEXI0Y3IUIX

+: qQyKE€POIHBIE ATOMBI

-: BUHTOBBIE IMCIIOKaIUN

- IOBEPXHOCTH KpUCTaJLJIa

-: MUKpPOTPEIIAHBI

9. Kakue u3 31ux 1e(heKTOB SABISIOTCS THHEHHBIMU?
- BaKaHCHUU

+: BUHTOBBIE JUCIOKALUN

+: KpaeBbI€ AUCIOKAIIMN CMEIICHUA

-: TIOPBI

-: TPaHUL[bI 3€PEH B OJIUKPHUCTAIIIE

- 4y)KEpPOJHBIE ATOMBI

10. Kakue u3 3Tux 1e(eKTOB ABISAIOTCS MIOCKOCTHBIMU?
+: MOBEPXHOCTh KpHUCTaIa

+: IpaHHUIIbI 3€PEH B MOJIUKPUCTAIIIE

+: neexThI yrnakoBKu

- BaKaHCHU

- BUHTOBBIE IHMCIOKAIlUN CMEIICHUS

-: IIOPBI

11. BUHTOBBIE TUCIOKAIIUUA OTHOCSTCS K ... AeeKTam
-: TOYEYHBIM

+: TUHEMHBIM

-: INIOCKOCTHBIM
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12. KpaeBble TUCITOKAIIMA OTHOCSTCS K ... AeheKTam
-: TOUEYHBIM

+: INHEWHBIM

- IJIOCKOCTHBIM

13. Ilpu TermooOMeHe SHEPTHs ePenaeTes .....

+: IIpY IOMOILM HEYNOPSAIOUYEHHOTO IBUKEHUS YaCTHUI]

- OPUEHTHUPOBAHHBIM MEPEMEIICHUEM BHEIIHUX Tell

-1 B CJI€ICTBUM OOMEHA CUCTEMBI YaCTHULIAMU C OKpY’KarolLel cpeaoi

Kpumepuu ghopmuposanusn ouenok no mecmoevim 3a0aHuaAM:

(4 6amna) — momyyaroT 00yJaroIuecs ¢ MPaBUIIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPO-
cel. Beimonneno 100 % npeaioxkeHHbIX TECTOBBIX BOIIPOCOB;

(3 Gayna) — MoIy4aroT 00yJaronIuecs ¢ MPABIILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOIIPO-
cel — 80 —99 % ot obmiero oObeMa 3aIaHHBIX TECTOBBIX BOIIPOCOB;

(2 6anna) — moy4yaroT 00yJaroIuecs C MPaBUIIbHBIM KOJIHMYECTBOM OTBETOB HA TECTOBBIE BOIPO-
cel — 60 —79% oT 006111eTO 00BbEMA 3aTAHHBIX TECTOBBIX BOIIPOCOB;

(1 6amr) — momy4aroT o0yJaronrecs MPABIIILHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC BOTIPOCHI
— menee 40-59 % ot obmiero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.3. Oyenounvie mamepuansl 0 RPOMEICYMOYHOU AMMECMAUUU.

Lenvio npomedsicymounvix ammecmayuti 0 ITACUUIUIMHE ABJIACTCS OLICHKA Ka4eCTBA OCBOCHMS

JUCLUIUIMHBI 00y4YaroIUMHUCH.

[TpomexyTouHas arTecTanus MpeHa3HaYeHa s 0ObEKTUBHOTO MOJITBEPKIACHUS M OLICHUBAHHUS
JOCTUTHYTBIX PE3yJIbTaTOB OOyUYEHMsI IMOCI]Ee 3aBEPLICHUs W3Y4eHHUs AUCUUILIUHBI. OCylecTBIseTCs B
KOHIIE CEMECTpa U MPEJCTaBISET COOOH UTOTOBYIO OIICHKY 3HAHUU IO JAUCIHILIMHE «DJIeMeHTapHas (u-
3MKa TBEPJOTO U JKUAKOTO COCTOSIHUS» B BUJIE IPOBEIEHUS 3aueTa B 4 ceMecTpe.

[TpomexyTouHast aTTecTalusi MOKET MPOBOJIUTHCS B YCTHOM, MUCbMEHHOM (opme, u B popme Te-
crupoBanusi. Ha mpomMexyTouHyIo aTTeCcTaluio OTBOAUTCS 1025 Oaos.

5.3.1. Bonnpocsl, BBIHOCHMMBbIE Ha 3a4eT B 4 ceMecTp
(koutposmpyembie komnerennuu OIIK-1):

=

[Ipeamer u 3amaun PU3NKU TBEPAOTO U KUIKOTO COCTOSTHUS BEIECTBA.

2. OcHOBHBIE CBeJieHUS (arperaTHbIe COCTOsIHUSA, (a3a, KOMIIOHEHTA, ONVKHUHN U JabHUN TOPSIOK BO
B3aUMHOM PACIIOJIOKEHUH CTPYKTYPHBIX €IMHUI] B TBEPJIBIX TENAX M KUJIKOCTSX ).

Kpucrannuueckue u amopdHbIe TBepAbIE TeNa, H3OTPOMHAS KUIKOCTU U )KUJIKHE KPUCTAILIBL.

4. HayuyHoe 3HauyeHWE W TPAKTUYECKOE MPHUMEHEHHE TBEPIABIX M KHAKHX (KOHJICHCHPOBAHHBIX) Be-
LIECTB.

dazoBoe cocTosiHKE BemecTBa. Moaudukanuy TBEPABIX U )KUIKUX BEIIECTB.

dazoBeie nepexonsl. [Ipasuio daz ['nboea.

7. Kunaccudukanuu ¢azoBsix nepexonoB no B. Cemenuenko. JleTepMUHAHT yCTORIMBOCTH, KO uIin-

€HThI YCTOMUMBOCTH. [JoKpUTHUECKHE, KPUTUUECKUE, 3AKPUTHUECKUE TIEPEXOBI.

8. Kiaccudukamms ¢a3oBsix nepexoos mo I1. Dperndecry.

9. ®a3oBbie nepexo sl iepBoro poaa. MazoBeie quarpaMmel. Y paBHenue Kianelipona-Knaysuyca.

10. ®azoBbIe mepexo sl BTOPOro poaa. [Ipumeps! ¢pa3oBBIX MEpexoj0B BTOPOTO PO/A.

11. OcobeHHOCTH KHUIKOTO COCTOSIHUS BemiecTBa. Kimaccudukamus xKuUIKOCTEH U MONEKYISPHBIX B3aH-
MoaeicTBuid. [Ipocteie n HempocThie kuaKocT TermoBeie v TG Y3MOHHOE ABUKEHUS YACTHUIL KU
KOCTH.

12. MonexyssipHbIe TEOPUHN TPOCTHIX XUAKOCTeH. PagnanpHas GyHKIHS pactpeneeHus.

13. CrunaBel u pactBOpbl. TepMoanHaMuueckas KiiacCu(UKamus TBEPIbIX U KUAKUX pacTBOpoB. Termnora

CMEIICHUS. DHTPOIHS CMELIECHHS. DHEPTUsI CMELIECHUS.

w

o o
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14.
15.
16.
17.
18.

19.
20.
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.

WneanbHble U peanbHble paCTBOPBHI.

ATOMHas1, MOJIsIpHasi, BECOBasi, 00b€MHAsl KOHLIEHTPALUHU U UX CBA3b.

TBepable paCTBOPHI 3aMEILECHUS], BHEAPEHUS U BBIYUTAHUS.

da3oBble AUarpaMMbl OJHOKOMIOHEHTHBIX cucteM. [lonmumopdusm.

JlnarpaMMbl COCTOSTHUSI OMHAPHBIX CHUCTEM. METObI IMOCTPOCHUS TUarpaMM COCTOSHUS OMHApHBIX

pPacTBOPOB U CILIABOB.

Tumnbl fuarpamMM COCTOSIHUSI OMHAPHBIX CUCTEM. THIa cUrapsel, JBYX CHUrap ¢ MAKCUMyMOM (MHHHUMY-

MOM).

JluarpaMmbl COCTOSIHUS TUIIA IIPOCTOM 3BTEKTUKH, DBTEKTHUECKOro Tuna. [lepurekTuueckoro Tuna.

JlnarpaMmbl COCTOSIHUSL OMHAPHBIX CUCTEM € 00pa30BaHUEM XMMUYECKUX COEIMHEHUH.

OcCHOBHBIE TUIIBI KPUCTAUIMYECKUX PEUIETOK TBEPABIX Ten (cuHronum). Pemerku bpase. Tpancis-

LIMOHHBIE TPYIIIIHI.

DOnemenTtapHas siueiika. [I[pumutuBHas siueiika. fAueiiku P, A, B, C, F, |, R.

VY3510BBIE IPSAMBIE U IUIOCKOCTH B peunieTke. VIHAEKCHl y3J10B, HANpaBICHUM, TNIOCKOCTEH, MHIEKCHI
Mmuutepa.

Koopaunamnuonnslie yucna. PerukynsapHas miotHocTs. KoadduuueHt ynakoBku.

SAueiiku Burnepa-3eiiria.

OeMeHThl CUMMETPUHN KPUCTAINIMUECKUX peleToK. JInnelnble mpeodpa3oBaHusi.

Ocu cummerpun. Lentp cummerpuu. [1nockocts cummerpun. TpaHcisMOHHAs CUMMETPHS.

Omnpenenuteny MaTpULl JUHEHHBIX MPeoOpa3oBaHUM MPH TPaHCIALMU, BpAIllEeHUH, HHBEPCUHU, OTOO-
PaXXEHUU B IIJIOCKOCTH.

Peanbuble kpuctamibl. JlegexkTsl kpuctayumuecko cTpykrypsl. HynbMepubie nedextsl. TemoBble
nedextsl mo Hlortkn n @penkento. Paguanmonnsie nedextsl. PaBHOBECHAS KOHLIEHTPAIMS TO-
YEeYHbIX Je(PEKTOB.

Jluneitapie neextol. KpaeBas u BUHTOBAs auciokamuu. BekTop u koHTYp broprepca.

[TnockoctHbIe nedekThl. I'paHnLbl 3epeH. DHeprust JUCIOKalUi U TPaHUL] 3epEH.

O6bemMuble nedektbl. LlenTpsl okpacku. CHHryNsipHas M BULIMHaJIbHas TpaHHU. [ledexTbl Ha BULIU-
HaJIbHOM TPaHU PaBHOBECHOI'O KpUCTAJLIA.

Oco0eHHOCTH MOBEPXHOCTU paBHOBECHOTO kpucTtasuia (cootHoueHue Kiopu-Bynbda). EcrecTBeHHas
LIEpPOXOBAaTOCTh TOBEPXHOCTH PaBHOBECHOI'O KPHCTAlla, PAaBHOBECHAs MOBEPXHOCTH IOJUKPHU-
CTaJa.

ONEKTPOHHOE CTPOCHUE aTOMa. DJIEKTPOHHBIE CJIOM U COCTOSIHUA. [IpyHINI 3amOMHEHNs 2IEKTPOH-
HBIX 0o0osiouek u opbutaned. KBantossie sueiiku. [lpunnun [aynu. [IpuHnun mMmunuMmyma sHep-
TUH.

OOpazoBaHue cBsizel B MOJIEKYyJaX, TBEPAbIX Telax, *KUAKOCTAX. ['MOpuan3anus 3JeKTPOHHBIX CO-
CTOSTHUM.

Tumnsl cBs3u B Monekynax. Knaccudukaius TBEpAbIX TeJ IO TUIIAM CHJI CBA3H CTPYKTYPHBIX €TUHUILL.

MornexyssipHble KpucTauibl. Ban-gep-BaanbcoBa cBs3b (IMCIEPCHOHHOE, OPHEHTAL[MOHHOE, UHIIYK-
[IMOHHOE B3aUMOJICHCTBUSA).

Oueprus B3aumogeiicteus. @opmyia Jlennapaa-/IxoHca.

Kpucranisl ¢ BOTOPOIHON CBA3BIO.

[loTeHuMan WOHM3AaLMU. DHEPrUsl CPOACTBA. DJIEKTPOOTPULATENBHOCTh aTOMOB. OTHOCHUTEIbHAs
WOHHOCTB.

Nonnsie kpuctaiuisl. MoHHas cBsa3b. Gopmyna bopra-Maiiepa. [locrosanas ManenyHra.

KoBasientHas cBa3b. [Ipupona koBaneHTHOM CBA3U. HanpaBieHHOCTh U HACBHIIIEHHOCTh KOBAJIEHTHOU
cBsA3Uu. KoBaneHTHBIE KPUCTAILIBI.

Mertamibl. OCOOEHHOCTh METAJUTMUECKOM CBSI3H.

OCOOEHHOCTH CTPYKTYPHI MOBEPXHOCTH pa3/iesia HOHHBIX, MOJIEKYISPHBIX, KOBAJIEHTHBIX U METaJIU-
YECKUX KPHUCTAJUIOB Ha TpaHUIle ¢ cCOOCTBEHHBIM napoM. CMellleHne 4acTUll B HOPMaJIbHOM U TaH-
TEHIMAJIbHOM HaIlpaBJICHUSIX.

Amopdubie TBepabie Tenma. CTpoeHne aMOpQHBIX TBepAbIX Ted. du3mdeckrue CBOHWCTBa aMOPQHBIX
TBEPABIX TEI.
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47. Kunxue xpuctaiibl. CTpyKTypa M Kiaccu(uKanus XKUIKUX KpUcTaioB. Da30Bble MpeBpalieHus
KUJKUX KPUCTAJIOB.
48. ®duznyeckne CBOWCTBA XUAKUX KPUCTAIIOB. [[puMeHenne JKuaKux KpUCTaJlIoB.
49. )Xuakue MeTaibl, MOIYNPOBOJHUKN U JUAIEKTPUKU. CBOMCTBA )KHUIKUX METAJUIOB, MOJTYIPOBOIHU-
KOB M JTUDJICKTPUKOB.

50. Konebanus 4acTuil KpUCTALTNICCKON PEIISTKH.

51. OgHomepHBIe KOJIeOaHusT OJHOPOIHOM CTPYHBI.

52. Konebanus 0THOATOMHOM JTMHEHHON PEIICTKH.

53. Ilonsatne (oHOHA KaK 3JIEMEHTApHOTO BO30YXAcHHs perieTku. da3oBas W TPYNIOBas CKOPOCTH
YIOPYTUX BOJIH B IMHEHHOM 11enoUKe. AKyCTHYEeCKHEe (DOHOHBI. 3aKOH JUCIICPCUH.

54. KonebaHusi TMHEMHON LIENOYKH, COCTOSIILENH M3 aTOMOB JABYX TUIIOB. AKYCTHYECKHE U ONTHYECKHE
KoJsebaTenbHble BOJMHBL. [IpoonpHbIe U onepedHble KojeOanus B KpUcTaie.

55. OcobeHHOCTH KOJIeOaHWN B TPEXMEPHOH KPUCTALTUYECKOW PEIIETKE ¢ MHOTOATOMHBIM 0a3ucoM.
Uucno akyCTHYECKHX U ONTUYECKUX BETBEH B TPEXMEPHOM KpHUCTAILIE.

56. TeroBbIe CBOMCTBA TBEPABIX TeN. TEIIOEMKOCTh TBEpABIX Tel. 3akoH Jromonra u [1tu.

57. Knaccruueckasi Teopus TEINIOEMKOCTH. 3aKOH PaBHOMEPHOI'O PACHpPENIeICHHs] SHEPTHH 10 CTETEHSIM
cB00O0/IbI B KJIacCHUYECKOH (u3uke. ['paHUIbI CLIPaBEIMBOCTU KJIACCUUECKON TEOPHH.

58. 3aBUCHMOCTD TEIIIOEMKOCTH TBEPBIX TEI OT TEMIIEPaTyPHl.

59. Teopust TEIIIOEMKOCTH DWHIITEHHA. XapaKTepUCTUIECKasi TeMIIepaTypa DUHIITeWHa.

60. Teopus teroemkoctH Jlebas. Xapakrepuctuyeckas Temmneparypa Jebas.

61. [IpenenbHbIC c1y4yan TeIioeMKocTel DiHImTeHa 1 Jlebast (ciydan BRICOKUX M HU3KUX TEMIIEPATYP).

62. TernoBoe pacurpenue TBepAbIX Ten. JIuHeHbI K03 PUIIUEHT TEMI0BOT0 pacIupPEHUsI.

63. SIByieHus IepeHoca B TBEPBIX TENaX U KHUIKOCTAX.

64. TemnonpoBoaHocTh. 3akoH Bunemana-®panna. Juddysusa. Mexanuzmbl nepenoca teria u iudy-
3un. 3akoHbl Dypbe u Ouka.

65. 3oHHas Teopus TBepAbIX Tel. OCHOBHbIE MOHATHUS 30HHON TEOPUH TBEP/IBIX TEI.

66. Knaccudukanus TBepABIX TEI MO 3JIEKTPOIPOBOJHOCTH.

67. Knaccudukanus TBepabIX TeJ MO CTPYKTYpPE 30H U MOJI0kKEeHUI0 ypoBHs Depmu. MeTtasuibl, noyynpo-
BOJIHUKH, TUDIIEKTPHUKH, TIOTYMETAJUTBI.

68. DKcrnepruMeHTalIbHbIE METO bl U3YUYEHUS CTPYKTYPBI TBEP/BIX TEN U )KUJKOCTEH.

Kpumepuu ouyenok no npomesxcymounoii ammecmayuu:

3auem (25 6amioB) — MOJYYAOT OOYYAIOIINECS, KOTOPhIE CBOOOIHO OPHUEHTUPYIOTCS B MaTepHalie
U OTBevaroT 6e3 3aTpyaHeHni. OOyJaromuiicst CHocOOeH K BHIMOJIHEHUIO CI0XKHBIX 3a/laHHH, TOCTaHOB-
Ke Liesel 1 Bbibope myTei ux peanusanuu. Pabora BbINoIHEHA OJIHOCTHIO 0€3 OIIHOOK.

«He3auem» — TIOJIy4aloT 00ydJarolecs, KOTOpble JOMYyCKaoT 3HaYUTeIbHbIe omuoKu. O0yyato-
[IMICS UMEET JIMIIb HAYaJIbHYIO0 CTENIeHh OPHEHTAIMH B MaTtepuaie. B pabore uncio ommboK 1 Hemoue-
TOB IIPEBBICUIIO HOPMY JJIsl OLIEHKH 3 MJIM MPaBUIILHO BHITIOJIHEHO MeHee 2/3 Bceil paboThI.

6. Memoouueckue mamepuanst, onpeoensaioujue nPoyeoypvl OUCHUGAHUA 3HAHUIL, YMEH UL,
HAGBIKOB U (U1U) OnbIma 0esamebHOCmU

MaxkcumanbHast cymma 6asmnos (100 6amioB), Habupaemasi CTyJI€HTOM 1O JUCHUIUIMHE, BKIIOYAeT
JIB€ COCTaBJISIOIINE:

— nepeas cocmasnArwas — OLlEHKa PEryJIspHOCTH, CBOEBPEMEHHOCTH U KaueCTBA BBINIOJHEHUS
CTYIGHTOM y4eOHOH paldoThl MO M3YYEHUIO AMCLUMUIUIMHBI B TEUEHHE IMEpUoJia M3y4eHHUS IUCLUIUIUHBI
(cemecTpa, WM HECKOJIBKHUX CeMecTpoB) (cymMma — He Oosiee 70 OamoB). bamiel, xapakTepu3yromue
yCIIEBAEMOCTh CTY/IEHTA MO JUCLUUIUINHE, HAOMPAIOTCS UM B TEUEHHE BCEro MepHoja 00ydeHus 3a uzyde-
HUE OTJEJIbHBIX TEM U BBIIIOJIHEHUE OTJENIbHBIX BUJOB paboT.

— emopas cocmaendiowjas — OLEHKAa 3HaHUM CTYJEHTa II0 pe3yJbTaTaM MPOMEKYTOYHOM aTTe-
ctanmu (He 6osee 25 —0aoB).

Kputepuem onieHKH ypoBHSI c(hOPMHPOBAHHOCTH KOMIIETEHLIUH B paMKaX yueOHOW JUCIMILTIUHBI
«dnemMeHTapHas GU3MKa TBEPAOTO U KHUIKOTO COCTOSHUSA» B 4 ceMecTpe sBISETCS 3a4eT.
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OO0muii 6amn TeKymero u pyoeKHOTO KOHTPOJS CKIAIBIBACTCS M3 CISAYIOUIUX COCTaBISIONINX
npuioxenue 2. B TeueHne yueOHOTo mpoiiecca CTyJIeHT 00s3aH OTYUTATHCS 110 TEOPETHUYECKOMY Mate-
pHUaTy B IPAKTUYCCKUM 3aHATHSAM: ONPOCHI, UHIUBUAYATbHBIC 3aaHHUS.

Llenvro npomescymounslx ammecmayuil o TUCIUATUTMHE SBIISICTCS OICHKA KAueCTBa OCBOCHHSI
JTUCIUIUTAHBI 00YJarOIIUMUCS.

TunoBeie 3amanus, oOecreunBaromme GopmupoBanue komnereHimu OINK-1 mpencraBneHsl B

Tabnuue 7

Taonuya 7. Pe3ynomamol 0céoeHus yueoHoil OUCUUNTIUHDL, NOOIeXHcauiue NPOBepKe

Pezynvmamut 00yuenusn
(komnemenuyuu)

Ocnognvie nokasamenu OyeHKu
Ppe3y1omamos ooyuenus

Buo oyenounozo mamepuana, ovec-
neuusaroujue popmuposanue Komne-
menyuil

OIIK-1: cnocoOeH NpUMEHSATh
0a30BbIC 3HAHUS B 00J1aCTH PU-
3UKO-MaTEMaTUUYECKUX U (UITN)
€CTECTBEHHBIX HayK B cepe
cBOei nmpodeccrnoHaIbHOM J1es-
TEJIbHOCTH.

OIIK-1.1: cnocoGeH mpuMeHSTh
0a30BbIe 3HAHUS, TIOJTYYCHHBIC B
00JIaCTH MaTEeMaTHIECKUX H
(W1K) ecTeCTBEHHBIX HayK.
OIIK-1.2: cnocoOeH ucnomb30-
BaTh MIPU pPEIICHUHU Tpodeccro-
HAJIBHBIX 33124 3HAHUS, TTOJTY-
YeHHbIE B 00JIaCTH MaTeMaTHye-
CKUX U (MJIM) ECTECTBEHHBIX
HayK.

OIIK-1.3: cnocobeH BbIOMpaTh

3nameo:

TEPMHUHOJIOTHIO, SKCIIEPUMEHTAIBHBIE U
TEOPETHUECKHE METOIb! (PU3UKH TBEP-

J0T0 U ) KUAKOI'O COCTOSAHUA.

THIOBBIC OLIEHOYHBIC MATEPUAITBI JUIS
yCTHOTO ompoca (pasden 5.1.1.);
THIOBBIC OLIEHOYHBIC MATEPHAIIBI JJIs
KOJUTOKBHyMa (pazden 5.2.1.);
THUIIOBBIC OLICHOYHBIC MAaTePHAIbI IS
KOHTPOJIBHOM paboThI (pazden 5.2.2);
TUTIOBBIE TECTOBBIE 3aaHUS (Pazoden
5.2.3);

THITOBBIC OIICHOYHbIC MATEPUAIIBI K
3avery (pazoden 5.3)

Ymemn:

YMETh BBIOMpATh CIIOCOOBI Ompesnelne-
HUSL TIapaMeTpoOB, XapaKTePHU3YIOIINX
BEIIECTBA B TBEPJIOM H JKHIIKOM COCTO-

SIHUAX.

THIOBBIE OLICHOYHBIE MaTEPUAIIBI JIJIS
yCTHOTO ompoca (pazden 5.1.1);
THIIOBBIC OLICHOYHBIC MaTepHaIbl IS
KOJUTOKBHyMa (pazden 5.2.1.);
THUIIOBBIC OLICHOYHBIEC MATEPHAaIbl IS
KOHTPOJIbHOM paboThl (pazden 5.2.2);
THUIIOBBIC TECTOBBIC 3alaHUs (pazden
5.2.3);

THUIIOBBIE OLIEHOYHBIE MaTePHaIbl K
3auery (pazoen 5.3.)

BJ'[a)IeT]): OCHOBHBIMH TIIOHATUAMU U
METOAaMU U3YUYCHHS BCIIECCTB B TBEP-
JIOM KHUJIKOM COCTOSHHH.

Tunossie OLICHOYHBIC MaTE€pHAJIbI JJId
yYCTHOTO ompoca (paszoden 5.1.1);
THUNOBBIC OLCHOYHBIC MaTEPpHAJIbI JJIA
KOJUTOKBHYMa (pazoden 5.2.1.);
THUIIOBBIC OIIEHOYHBIE MATEPHAIbI IS
KOHTPOJILHOM paboThl (pazden 5.2.2);
THUIIOBBIE TECTOBBIC 3a/IaHUs (pazoen
5.2.3);

THUIIOBBIE OIIEHOYHBIE MATEPHAJIBI K
3auety (pazden 5.2.)

(bu3nyecKre MOJIETH U METOIbI
perneHus 3aia4 npodeccuo-
HaJTbHOU JESITETbHOCTH.

TakuMm 00pa3oMm, BBIIIOJIHEHNE THUIOBBIX 33/1aHUMN, IPEJCTABIECHHBIX B pazjiene 5 «OueHouHble Ma-
TepUaIIbl AJIsl TEKYLIET0 U pyOeKHOTO KOHTPOJISI YCIIEBAEMOCTH M IPOMEXYTOYHON aTTeCTallii» I103BO-
JUT 00ecneuYnTh CocOOHOCTh MPOBOJIUTH HAayyHbIE HCCIEAOBaHUS B M30paHHON 00JacTU 3KCHEepUMEH-
TaJIbHBIX U (WJIM) TEOPETHUECKUX (PU3UUECKUX HCCIETOBAHUI C MOMOIIBIO COBpEMEHHOU NpHOopHO Oa-
36l (B TOM YHCJE CIOXHOTO (PU3UYECKOTr0 000pYJOBaHMS) U MH(GOPMAIMOHHBIX TEXHOJIOTHM C y4eToM
OTEUECTBEHHOTO U 3apyOeskHoro onbiTa (OITK-1).

7. Yuebno-memoouuecxoe obecneuenue Oucyuniumbl

7.1. Hopmamueno-3akonooamesbHble AKmol

1. [Tpuka3 Muno6pnayku Poccun ot 07.08.2020 N 891 "O6 yrBepkaeHuu QenepaibHOro rocyaap-
CTBEHHOT'O 00pa30BaTEILHOTO CTaH/IApTa BBICIIEr0 0Opa30BaHus 1O HarpasieHuto noaroroBku 03.03.02
dusnka (ypoBeHb OakanaBpuara)" (3apeructpupoBano B Muntocte Poccun 24.08.2020r. N 59412).

7.2. Ocnosnasa numepamypa
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1. lenone H.b. OcHOBHI (hr3nku KOHJIEHCUPOBAHHOTO BelecTBa [ DnekTponHbIi pecypc] / Jlemone H.b. -
M..OU3MATIINT,2011.-ISBN978-5-9221-1261-1Pexum

na:http://www.studentlibrary.ru/book/ISBN9785922112611.html
2.Maryxun B.JI., Epmakor B.JI. ®uzuka tBepaoro tena.l-e uzm. ISBN: 978-5-8114-0923-5. 2010. 224 c.

http://www.lanbook.com.

3.Enudanos I'.1. ®usuka tBepaoro tena.2011. 4-e uzm. 288 c.http://www/lanbook.com.
4. Kunse @.P., [Tmennunok A.M. CBepXIUIaCTUYHOCTh M TPAHUIIBI 3€PEH B YJIbTPAMEIKO3EPHUCTBIX
matepuanax.-M.:OU3MATJIUT, 2008.-320 C.www.studentlibrary.ru
5.AHnpuxueBckuii A.A. MexaHuka XKUJIKOCTH W Tra3a.(DJeKTpOHHBIH pecypc): yded.mocodue/ A.A.

AHAPUXKEBCKUH  —
noctyna:http://www.studentlibrary.ru/book/ISBN9789850625090.html

MuHCcK:

Bricn. mk.,2014.-206  c.-ISBN

7.3. /lononnumensnasn aumepamypa

JOCTY-

978-985-06-2509-0-Pexxum

Ne ABTOp Ha3Banue HN3parT-BoO Ton
[TaBioB I1.X., | ®usuka TBEpAOTO TEIA. M.:Bricmias 2000
XoxioB A.D. IIKOJIA
Kurrens Y. Beenenne B @uU3nKy TBEpAOro Tema. M.:Hayka 1978
3aitman Jx. [IpuHUMIIBI TEOPUU TBEPAOTO TEA. M.:Hayka 1974

1. | KannenscoH A. BBenenwne B Gu3MKy TBEPIOTO TEIO. M.:Boictmast | 1984.

IIKOJIA

2. | Hecuc E.N. @da30BbIE IEPEXOBI B PABHOBECHBIX U HEPABHOBEC- CraBpononis:

HBIX CHCTEMaX. Wzn-8o CT'Y. | 2006.

3. | Bapukam B.M. N306panHple 3a1a4u 110 PU3HUKE TBEPIAOTO COCTOSIHUSA. | BpIcias 1969

IIKOJIA,
MuHck

4. | Manenysr O. Teopus TBepaoro rena. M.: Hayka 1978

5. | AmkpodTt H., | ®wusuka tBepmoro Tena. M.: Mup. 1979
Mepmun H.

6. | 3unenko B.M., Co{ OcHOBBI (py3HKH TBEPJIOTO TEJNA. M.: ®uzmart- | 2001
poxkun B.II., Typ- JIUT.
yuH [LI1.

7 | Biexkmop JIx @dwu3mKa TBEpIOTo Tea. M.: Mup 1988

8 | Bacuibes JI.H. dusnueckas Kpuctauiorpadus 1972

9 |Tompamupg I'.JIxx. | 3amauHuk 1o Gpu3MKe TBEPIOTO TEa. M.: Hayka 1976

10 | ®umep U.3. Cratuctuyeckasi TeOpUs KUAKOCTH. M.: ®uzmat- | 1961

JIAT
11 | dpenkens S.U. Kunernueckast TeOpust JKUJKOCTH. M.: Hayka 1975
12 | Kpokcron K. dwu3mKa KUJKOTO COCTOSHUSI. M: Hayka 1978
13 | Conun A.H. BBenenue B GU3HKY KUIKUX KPUCTAIIIOB. M.: Boicmmast | 1983
IIKOJIA

14 | Ken I1.K. Pu3nka KUIAKUX KPUCTAIUIOB. M.: Mup 1977

15 | TarapunoBa JI.U. | CtpykTypa TBepIbIX aMOp(HBIX U KUAKHX BemecTB. | M.: Hayka. 1983
151 c.

16 | AmxpodT H. XKunkue metasuisl (epes. ¢ aHrI.) YOH. 1970
T.101.B.3.

17 | puroxun U.P. | MonekynsipHast Teopusi pactBopoB. Ilep. ¢ aHr. M.: U3n-Bo 1990
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http://www.studentlibrary.ru/book/ISBN9785922112611.html

Mertamnyp-

rusi. 360 c.
18 | [llaxmaponoB M. | BBeaeHue B COBpeMEHHYIO TEOPUIO PaCTBOPOB. M.: U3n-Bo 1976
n. Briciias

mKoJa, 296 c.

1
2
3
4.
5
6
7

06;0;

7.4, Ilepuoouueckue uzoanusn (cazema, 6eCMHUK, 01011eMEHb, HCYPHAT)
Kypnanot
Kypnanst PAH: )KOX (Kypnan ¢usndeckoit xumun), Pacimassl, ®MM (Dusnka METaLuIoB U
MertaioBenenue), [ITO (IIpubopbl u TexHuka skcnepumenTa), Iloepxnocts, Ycenexu ®H (pusnue-
ckux)Hayk, XKT®, Kypnan rexauueckoii ¢pusuku, IlepcriekTuBHbIE MaTepHAabl U T 1.

7.5. Humepuem-pecypcol
[Tpu n3yuennu aucuuIuIMHbL «BBenenue B Gu3nky Mexx(pa3HbIX SIBICHUI» CTYICHTaM MOJIE3HO
MOJIb30BaThCs clieaytomuMu MHTepHeT — pecypcamu:

http://elibrary.ru

. www.studentlibrary.ru

. http://www.mathnet.ru

http://www.iprbookshop.ru

. www.ufn.ru
. http://lib.kbsu.ru

http://www.scopus.com

ue qu)OpMaL{HOHHble, Cnpaeoy4Hble U NOUCKOBbLE.!

1. CnpaBounas npaBoBas cucteMa «['apant». URL: http://www.garant.ru.

2. CunpaBounas nmpaBoBas cuctema «Koncynprantllimrocy. URL: http://www. consultant.ru

K KOTOpPbIM obecriedeH aoctyn noJn3osareasm KbI'Y (2023-2024 yu.r.)

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(OPMAIIMOHHBIX 023 TaHHBIX,

Ne| Hammeno- | Kparkas xapakrepucTtuka | Agpec HaunmenoBanue op- | YciaoBus
n/ | BaHue JJIeK- caiita raHu3anum- aocTyna
I | TPOHHO-TO BJa/le/Iblia; PEKBHU-
pecypca 3UThI 10T0BOpPa
1. Hayuynasi | Dnektp. Oubnuoreka Hayu- | http:/eli 000 «H2b» [TonHbIi
JJIeKTPOH- | HBIX IMyOJIMKAIHM - OKOJIO brary.ru JInueHnsnonHoe co- JOCTYII
Hast 6u0mo- | 4000 nHOCTpaHHEIX U 3900 rinanienne Nel4830 ot
Teka (HIB | oTeuecTBEHHBIX HAYYHBIX 01.08.2014r.
PODN) KypHaJIOB, pedepaTsl my0- beccpounoe
nukanuid 20 ThIC. )KypHa-
JIOB, a TaKkXe onucaHus 1,5
MJTH. 3apyOeKHBIX U pOC-
CHUMCKHX IUCCEPTALNN;
2800 pocc. )xypHaJI0OB Ha
0€3B03Me3]IHOM OCHOBE
2. | 9BC «Kon- | 13800 u3zmanuii mo Bcem http://w | OOO «KoncynbTaHT ITonHbI
CYJAbTAHT | 00JACTSAM 3HaHWM, BKIOYa- | WW.stud CTYICHTa» JOCTYI
cryaneHTa» | et 6osee ueM 12000 yueO- med- (r. Mockga) (peru-
HUKOB U y4eOHBIX MTOCOOHIA lib.ru Jorosop cTpauus
st BO u CIIO, 864 http://w Ne750KC/07-2022 o IP-
HaMMEHOBaHMH JKypHAIOB 1 | Ww.Mmed OT126.09.2022 r. azpecam
917 monorpaduii. collegeli AXTHBEH J10 KBI'Y)
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.mathnet.ru/
http://www.iprbookshop.ru/
http://www.ufn.ru/
http://lib.kbsu.ru/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

b.ru 30.09.2023r.
«daexrpon- | Komeknus «MeaunnHa http://w 000 «ITonurexpe- [TomHbIi
Hast 6u6amo- | (BO) IDOTAP-Menua. ww.stud cype» JOCTYII
Teka Texuu- | Books in English (kauru na med- (r. Mockaa) (peru-
YeCKOro BY- | aHIJIMIICKOM SI3BIKE)» lib.ru JloroBop CTparnus
3a» (ABC Ne849KC/03-2023 o IP-
«KoHcynb- or 11.04.2023 r. azgpecaM
TAHT CTYy- AKTHBEH 110 KBI'Y)
JEeHTa») 19.04.2024r.
9BC Onekrponnbie Bepcuu kuur | https://e.l | OO0 «9BC JIAHb» | IlomHbrit
«J1anb» BEJYILIUX U3/1aTEIIbCTB anbook.c | (r. Cankr-IlerepOypr) JOCTYII
yueOHOI U HAyYHOU JIUTe- om/ Jdorosop (peru-
paTypsl (B TOM YHUCIIE YHU- Ne41EI1/223 cTpanus
BEPCUTETCKUX U3/1a- ot 14.02.2023 r. o IP-
TEJbCTB), TAK U 3JIEKTPOH- AKTHBEH J10 azpecam
HbIE€ BEpCUM TIEPUOANYE- 15.02.2024r. KBI'Y)
CKMX M3JIaHMM 110 pa3and-
HBIM 00JIACTSIM 3HAHUM.
Hauwuo- OObenuHeHHbIH nekTpoH- | https://ru | ®I'BY «Poccuiickas | octym ¢
HAJIbHAS HBII KaTajnor GOoHA0B poc- sneb.ru/ rocyiapcTBeHHast JIEKTPOH-
JJIeKTPOH- | CUICKUX OMOJINOTEK, CO- OoubIMoTeKa» HOTO 4H-
Hasi OMO0JIMO- | IepKalui Jorosop TaIbHOI'O
Texka PI'B | 4 331 542 351eKTpOHHBIX Nel01/HOB/1666-n1 | 3ama 6u6-
JIOKYMEHTOB 00pa30BaTeiib- ot 10.09.2020r. JIMOTEKHU
HOTO ¥ HAy4YHOT'O XapakTepa beccpounsiit KbI'Y
10 PA3JIMYHBIM OTPACIsIM
3HAHWUMI
IBC 107831 myOnukanwmii, B T.4.: | http://ipr 000 «Aii ITu Op [TonHbIi
«IPSMART | 19071 — yueOubIX uzganuii, | booksho Menua» JOCTYIT
» 6746 — HayYyHBIX U3JAHUH, p.ru/ (r. Mockga) (peru-
700 xomnekuumii, 343 xyp- Horosop Ne75/EIl- CTpauus
Hana BAK, 2085 aynuous- 223 o IP-
TAHUMN. or 23.03.2023 1. azpecam
AKTHBEH J10 KBbI'Y)
02.04.2024r.
IBC Temaruueckast KOJUIEKIHS http://ipr 000 «Aii ITu Op [TonHbIi
«IPSMART | «Pycckuii sI3bIK KaK HHO- booksho Menua» JOCTYIT
» CTpaHHBII» p.ru/ (r. Mockga) (peru-
(0P PKH) | UznatenbCKue KOJUIEKITUH: http://w | Jorosop Nel42/EIl- | crpanus
«3naroyct»; «Pycckuii WW.ros- 223 1o IP-
s3bIK. Kypewy; «Pycckuit edu.ru/ or 18.05.2023 r. azpecam
13b1K» (Kypest YMK «Pyc- cpok npenoctasienusd | KBIY)
CKHH SI3BIK CETOTHS» - 6 JUICH3UU:
KHUT) ¢ 01.06.2023 no
01.06.2024
IBC DeKTPOHHbIE BEPCUU https://ur | OOO «Dnextpornoe | IlomHbIit
«IOpaiiT» | yueOHOI U Hay4HOIT JHTe- ait.ru/ U3/1aTeNIbCTBO JOCTYTI
aas CIIO | paTypbl U34aTENBCTB FOPAWT» (r. (peru-
«tOpaitr» s CIIO n snek- MockBa) cTpanus
TPOHHBIE BEPCUHU MTEPUOIH- Horosop Ne305/EII- o [P-
YECKUX U3JIaHUH 1O pa3- 223 ajpecam
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http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
https://rusneb.ru/
https://rusneb.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://www.ros-edu.ru/
http://www.ros-edu.ru/
http://www.ros-edu.ru/
https://urait.ru/
https://urait.ru/

JUYHBIM 00JIACTSIM 3HAHUM. Ot 27.10.2022 . KBI'Y)
AKTHUBEH J10
31.10.2023
9. 9BC Onexrponnsie Bepcun 8000 | https://ur | OO0 «DnektporHoe | IlonHbli
«HOpaiim» HaMMEHOBAHHH Y4eOHOU U ait.ru/ HU3]1aTEeIbCTBO JOCTYII
nas BO Hay4HOH JIMTEPATYPHI U3/1a- FOPAUTY (r. (peru-
tenbeTB «HOpaitt» 11 BO MockBa) cTpauus
Y 3JIEKTPOHHBIE BEPCHUU T1E- Jorosop Ned4/EIl- o IP-
PUOIUYECKUX U3JIaHUH 110 223 ajipecam
pa3IMYHBIM 00JIACTSM 3Ha- Ot 16.02.2023 r. KBI'Y)
HUU. AxtuseH ¢ 01.03.2023
r.
1o 29.02.2024 r.
10.| Polpred.com | O630p CMU Poccuu u 3a- http://pol OO0 «Ilonmpen Joctym 1o
. HoBoctu. | pyoexss. [Tonnbie TekcThl + | pred.com CIIPABOYHHUKH) IP-
0O030p aHanutuka u3 600 u3ganuit be3Bo3mesniHo (6e3 azpecam
CMMU. Poc- | o 53 orpacism ouUIIUaIBFHOTO AOTO- KbI'Y
CHUfl ¥ 3apy- BOpa)
0exbe
11.| Npe3unent- | bonee 500 000 3nexTpoH- http://w | ®I'BY «lIpe3unent- | ABTOpU-
cKasi OM0- | HBIX JIOKyMEHTOB 10 UcTO- | WW.prlib | ckas OubnuoTexka uM. | 30BaHHBIN
Juoreka uM. | pun OTedecTBa, poccHii- Jru b.H. Expuunay (1. JNOCTYII U3
b.H. Eaxb- | cKOii roCy1apCTBEHHOCTH, Cankr-IletepOypr) oubIMOo-
HMHAa PYCCKOMY SI3BIKY U IPaBY Corgamlenue ot TeKu (ay.
15.11.2016r. Nells,
Beccpounsrii 214)

7.6 MeToanuyeckne peKOMEHIAMH M0 U3YYEHHIO U CHUTLINHBI
«JdyneMeHTapHas (PU3NKA TBEPAOI0 U KUAKOT0 COCTOSTHUS» [IJIS 00y4aloIIUXCsl

[ens kypca «2neMeHTapHas pu3nKa TBEPAOTO U KHUIKOTO COCTOSIHUS» - 03HAKOMJICHHE OaKasiaB-
POB, CIIEIUANTU3UPYIOIIUXCS MO (PU3UKE TBEPIOTO U KUAKOTO (KOHICHCUPOBAHHOTO) COCTOSIHHS, C TEP-
MHHOJ’IOFI/IGﬁ, OKCIICPUMCHTAJIBHBIMU U TCOPCTUUCCKUMU MECTOAaMU (1)I/ISI/IKI/I Me)K(i)a?;HBIX SIBJIEHUU B paB-
HOBECHBIX CHCTEMaX.

[Tpuctynas kK U3y4yeHHUIO AUCHUIUIMHBI, O0yJarouieMycs HeoOX0IMMO 03HAaKOMUTHCS C TeMaTH4e-
CKUM TUJTAHOM 3aHATUH, CIIUCKOM PEKOMEHIOBAaHHOW ydueOHOM nmuteparyphl. ClieyeT ySCHUTH MOCIe0-
BaTEIbHOCTh BHITIOJHEHHS] MHAWBHUIYAJTIbHBIX YU€OHBIX 3aJJaHHi, 3aHECTU B CBOIO pabouyIO TETPab TEMBI
U CPOKH MPOBEACHUS CEMHHAPOB, HAMTMCAHUS YUEOHBIX M TBOpUYECKUX paboT. [Ipu n3ydeHun AUCUUTLIN-
HbI 00yYaIONIUeCs BBITIONHSIOT CIICAYIONTUE 3aIaHUs: U3yJaloT PEKOMEHJI0OBAHHYIO YICOHYIO U HAYIHYIO
TUTEPaTypy; MUIIYT KOHTPOJIbHBIE padOThI, TOTOBST JOKJIAIBl M COOOIIECHUS K MPAKTUISCKUM 3aHSITUSIM;
BBIITOJHAKOT CaMOCTOATCIIBHBIC TBOPYECKUEC pa6OTBI, YYaCTBYIOT B BBIITIOJJHCHHUHU IMPAKTHYCCKUX SaJIaHI/II\/II.
YpoBeHb U TTTyOMHA YCBOSHHS JUCIUIUIMHBI 3aBUCSAT OT aKTUBHOM M CUCTEMAaTHYECKOW pabOThl HA JIEK-
HUAX, U3Y4CHUSA peKOMeHHOBaHHOﬁ JIMTEPATYPHhI, BBIITOJTHCHHA KOHTPOJIBHBIX MMCbMCHHBIX SallaHI/Iﬁ

Kypc u3ydaercst Ha JeKIHsIX, CEMUHApax, MPU CaMOCTOSTEILHON U MHIUBUyaTbHOU paboTe 00y-
qarormmxcs. OOyJaronuicst Ui TIOJTHOTO OCBOSHUS MaTepHalia JOJKSH He MPOITYCKaTh 3aHITHS U aKTHB-
HO YYacTBOBaTh B yueOHOM Ipoiiecce. JIeKnuu BKIIIOYAIOT BCE TEMBI U OCHOBHBIE BOIIPOCHI TEOPUU U
npakTuku. [ MakcumanbHOM 3¢ (HEKTUBHOCTH M3YYEHHsI HEOOXOUMO MOCTOSTHHO BECTH KOHCIEKT JIeK-
Ui, 3HATh PEKOMEHIYEeMYIO TIPeroaBaTeNieM JIUTepaTypy, NO3BOJSIONIYIO JOMOIHUTE 3HAHUS U JTyYllle
MOJITOTOBUTHCSI K CEMUHAPCKUM 3aHATHAM. Kpome TOro, MOAroTOBKa K MPAKTHYECKUM 3aHATHSM TpeOyeT
oT 6aKaJ'IaBpOB HU3YUYCHUC KYPHAJIBbHBIX cTaTeil u MEPCBOAOB C MHOCTPAHHOT'O A3bIKa HAYYHBIX cTareil.
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B cooTBercTBUU ¢ yuyeOHBIM IUIAHOM Ha KKIYIO TEMY BBLAEICHO HEOOXOIMMOE KOJIUYECTBO Ya-
COB NPAKTUYECKUX 3aHATUH, KOTOPbIE IPOBOJATCS B COOTBETCTBUM C BOIPOCAMU, PEKOMEHIOBAHHBIMU K
M3YUYEHHIO MO orpenesreHHbIM TeMaM. OOyuaromuecs: JODKHBI PEryIsIpHO TOTOBUTHCS K CEMUHAPCKUM
3aHSTHUSM M y4acTBOBaTh B 00CYXJIE€HUU BOMPOCOB. [Ipy moAroroBke K 3aHATHSAM ClelyeT pyKOBOJICTBO-
BAaTbCsl KOHCIIEKTOM JIEKIHMA M PEKOMEHIOBAHHOW JMTEpaTypod. TeMaThdeckuil IUlaH JUCLUIUIMHBL,
y4eOHO-METOIMYECKUE MaTEpUabl, a TAK)KE CIIMCOK PEKOMEHI0BAHHOM JIMTEPATyphl IPUBEIEHBI B pabo-
yen porpaMme.

Memoouueckue pekomenoayuu npu padoome Had KOHCHEKMOM 60 6peMs NPOBEOeHUs IeKUUU

B mporecce NEKIMOHHBIX 3aHATHHA 11€1€c000pa3HO KOHCIEKTUPOBATh y4eOHbIN martepuan. s
ATOrO UCHOIB3YIOTCS OOLIME U YyTBEpUBIINECS B MPAKTUKE MMpaBUila U MPUEMbl KOHCIIEKTUPOBAHUS JICK-
LUAH.

KoHcnektupoBanue JeKLIHM BENETCS B CHELUAIbHO OTBEACHHOM JUIsl 3TOTrO TETpPaau, KaKIblid
JIUCT KOTOPOM JOJKEH MMETh I10JIs, HA KOTOPBIX JIEJAr0TCs IOMETKU U3 PEKOMEHIOBAaHHOM JIMTEPATYPHI,
JIOTIOJIHSIIOIINE MaTepuan MPOCIYIIAaHHOM JIKIMH, a TakKe MOJYCPKHUBAIONIME OCOOYI0 BaKHOCTh TEX
WM UHBIX TEOPETUUECKUX TOJI0KEHUI.

[{enecooOpa3Ho 3amuChIBaTh TEMY M IUJIaH JIEKIUI, PEKOMEHIYEeMYIO JIMTEpaTypy K TeMe. 3anucu
pa3aesioB JEKUUU JOJIKHBI UMETh 3arojIOBKH, MO/3aroJIOBKH, KpacHble CTpoku. [l BblAeneHus pasze-
JIOB, BBIBOJIOB, OIpe/eJICHUI, OCHOBHBIX MJEH MOXKHO HCIOJb30BaTh IIBETHBIC KapaHAalu u (romacrte-
pBIL.

HazpaHHble B JIGKIIMM CCHUIKM HA NMEPBOMCTOYHUKU HAJ0 MOMETUTH HA MOJSIX, YTOOBI IPU caMo-
CTOATENbHONW paboTe HANTH M BHUCATh MX. B KOHCIIEKTE 1OCIIOBHO 3alIMCBIBAIOTCS OIPENEICHUS TOHS-
TUH, KaTeropuii U 3akoHOB. OCTabHOE TOJKHO OBITH 3aMCaHO CBOMMH CIIOBAMHU.

Kaxnomy cTyneHTy HeoOX0IMMO BBIpaOdOTaTh M MCIOIB30BATh JIOIMYCTUMBIC COKpAIICHUsT Hauboee pac-
MIPOCTPAHEHHBIX TEPMHUHOB U MOHATUM.
Memoouueckue pekomenoayuu no n0020moeKe K NPaKmu4ecKum 3aHAmuUAM

[IpakTuyeckue (CeMUHAPCKUE) 3aHATHS — COCTAaBHAs 4acTh Y4eOHOTO Tpoliecca, Tpymmnosas Gop-
Ma 3aHATUN MPU aKTUBHOM YYacTHUHU CTYJEHTOB. lIpakThueckue 3aHSITHS CIOCOOCTBYIOT yriIyOJIeHHOMY
M3YyYEHHUIO HanboJiee CI0KHBIX MPOOJIEM HAYKH M CIIY)KaT OCHOBHOW ()OPMOI MOJIBEACHUSI HTOTOB CaMO-
CTOSITENbHOU paboThl oOyuaromuxcs. Lenbro mpakTHYecKUX 3aHATUH SBISETCS YIyOJIeHue U 3aKperuie-
HHUEC TCOPECTUYCCKUX 3HaHHfI, IMOJIYYCHHBIX O6y‘-IaI-OIHI/IMI/IC$[ Ha JICKOUAX U B IPOLECCE CaAMOCTOATCIIBHOI'O
u3yueHHus yyeOHOro marepuaia, a, CJIeJOBaTelbHO, (OPMHUPOBAHUE y HHUX OIPENEICHHBIX YMEHUH U
HAaBBIKOB.

B xoie moaroToBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOAMMO MPOYUTATh KOHCHEKT JIEKLUH, U3Y-
YUTb OCHOBHYIO JIUTCPATYpPy, O3HAKOMUTLCA C I[OHOHHHT@HLHOﬁ HHTepaTypOﬁ, BBIITOJIHUTH BBIJAHHBIC
IpernoiaBaTesieM MpakTHUecKue 3a1aHus. [Ipu 3ToM ydecTh peKOMeHJalMK IMpernoiaBaTelis U TpeboBa-
HHUA TpOTrpaMMBI. I[Opa6aTI)IBaTI) CBOM KOHCITEKT JICKOUH, J€j1ad B HEM COOTBETCTBYIOIIHE 3aIlIMCH U3 JIN-
TepaTypshl.

KenareapHo Ipru MOATOTOBKE K MPAKTHYCCKHUM 3aHATHAM IO AWCHHUILIMHE OJHOBPEMCHHO HC-
M0JIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOIINX 3a/JaHHBIE BOIIPOCHI.

Ha npaktudeckux 3aHATHAX 00ydarommecs: ydaTcsi TpaMOTHO M3JaraTh MPOOIEMbI, CBOOOIHO BBI-
CKa3bIBaTh CBOM MBICIH U CYXJEHUS, pACCMAaTPUBAIOT CUTYaIlMH, CIIOCOOCTBYIOIIME PAa3BUTHIO Mpodec-
CHMOHAJILHON KOMIIETEHTHOCTH. CnezlyeT HUMETh B BUAY, UTO IMOATOTOBKA K MPAKTHUYCCKOMY 3aHATHUIO 3a-
BUCHUT OT (pOpPMBI, MECTa IPOBEICHUSI CEMUHApPa, KOHKPETHBIX 3aJaHUN M MOPYYEHUH. DTO MOXKET OBITh
HalMCaHue T0KJaza, acce, pedepara (¢ moCIenyImUM UX 00CYKICHHEM ), KOJITIOKBUYM.

Memoouueckue pekomeHOauuUU RO OP2AHUAUUU CAMOCHOAMENbHOI PAGOmMbl

CamocrosrenbHas pabora (mo B.U. [lamo «camocTosTeNbHbBIN — YeOBEeK, UMEIOIINI CBOU TBEP-
Iible YOEXKIEHUS») OCYIIECTBISETCS IpU BeeX (hopMax 00ydeHHUs: OUHOU U 3a04HO.

CamocTrosTenbHas paboTa 00yyaromuxcs - crnocod akTUBHOTIO, IEJIEHAIIPaBI€HHOTO pHodpeTe-
HUS CTYIEHTOM HOBBIX Ul HETO 3HAHWN M YMEHMH 0€3 HEemOCpeACTBEHHOIO y4yacTHs B 3TOM Ipoliecca
npernojaBaTeneil. [IoBpleHHE poaM cCaMOCTOATENBbHON paboThl 00YUYaIOIIKXCSI IIPU IPOBEAECHUH Pa3Iny-
HBIX BHJIOB YUEOHBIX 3aHATHH MPEIoiaraer:
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—  ONTHMM3ALUIO METOJ0B 00y4YeHHsI, BHEPEHUE B YUEOHBIN MPOLIECC HOBBIX TEXHOIOTUN 00Yy-
YEHUs1, HOBBIIIAIOIIMX IPOU3BOIUTEIBLHOCTh TPY/1a MIPEoiaBaTelsl, akTUBHOE UCIOJIb30BaHUEe UH(POpMa-
IIUOHHBIX TEXHOJIOTUH, MO3BOJISIONIMX 00YyJalomeMycsi B yI0OHOE JUIsl HErO BpeMsi OCBauBaTh Y4eOHBII
MaTepual;

—  IIMPOKOE BHEIPEHHE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHNUS;

—  COBEpLICHCTBOBAHUE METOAMKHU MPOBEACHUS NPAKTUK U HAYYHO-UCCIIEI0BATEIbCKONW pabOThI
00y4aromuxcs, MOCKOJIbKY HMEHHO 3TH BUBI y4eOHOM paboThI B IEPBYIO OYEpeib TOTOBIT 00YJarOIINX-
Csl K CaMOCTOSITEIbHOMY BBINOJIHEHUIO IPO(ECCHOHANBHBIX 3a/ay;

—  MOJIEPHM3ALMIO0 CUCTEMBI KYpCOBOTO M JMIJIOMHOI'O IPOEKTUPOBAHMSI, KOTOpas JOJKHA I1O-
BBIIIATH POJIb CTYJCHTA B IOJ00pE MaTepuaia, HOUCKe MyTel peleHns 3a/1a4.

CamocrosrenbHas pa00oTa NPUBOAUT CTYJEHTA K IOJIYYEHUIO HOBOI'O 3HAHUSA, YHNOPSAAOYEHUIO U
yIIIyOJICHUIO NMEIOLINXCS 3HaHUH, (OPMHUPOBAHUIO y HETO MPO(ECCHOHAIBHBIX HAaBBIKOB U yMeHUi. Ca-
MOCTOSITEIbHAsA PA0OTa BBIIOJIHSACT Psit QYyHKLMMI:

—  Pa3BUBAIOLLYIO;

—  uH(pOpMaMOHHO-00yYarOIIYO;

—  OpPUEHTHUPYIOIILYIO U CTUMYJIHPYIOILYIO;

—  BOCIMTHIBAIOLIYIO;

—  HUCCIIEJJ0BATEIIBLCKYIO.

B pamkax Kypca BBINOJIHSAIOTCS CIEAYIOIIUE BHJIbl CAMOCTOSATEIbHON padoThI:

1. TlpopaboTka yueOHOrO Marepuana (10 KOHCIIEKTaM, y4eOHOM 1 HaAyYHOH JIUTepaTyphl);

2. BeinonHeHnue pa3HOYpOBHEBBIX 33/au U 3a/laHUIH;

3. Pabora ¢ Tectamu 1 BOnpocaMu JIJIsl CaMOTIPOBEPKH;

4. BpINIOTHEHUE UTOTOBON KOHTPOJIBHOM paOdOTHI.

CryneHTaM peKOMEHJyeTCs C caMOro Hadajla OCBOEHHS Kypca paboTarh C JIMTEpATypoi U Impen-
JaraeMbIMH 3a/1aHUSIMU B (hOpMe MOATOTOBKU K OUEPEHOMY ayTUTOpHOMY 3aHATHIO. [Ipu 3TOM akTyanu-
3UPYIOTCSI UMEIOIIMECS 3HAHUS, a TaKXKe co3/aercs 0a3a Uuis YCBOSHMsSI HOBOI'O MarepHalia, BO3HUKAIOT
BOIIPOCBHI, OTBETHI HA KOTOPBIE CTYIEHT MOJIY4YacT B AyAUTOPHH.

Heo0xonrnMo 0TMETUTh, UTO HEKOTOPHIE 3aJjaHusl Il CAMOCTOSITEIbHON padOThI O KypCy UMEIOT
ornpeneneHHyto crenuduky. [Ipy ocBoeHNH Kypca CTyIeHT MOXKeET I0JIb30BaThcsl OMOIMOTEKOM By3a, KO-
TOpas B MOJIHOM Mepe obecrieyeHa COOTBETCTBYIOIIEH JUTEPAaTypoil. 3HAYUTENbHYIO TOMOIIb B MOJITO-
TOBKE K OUYEPEAHOMY 3aHATHIO MOXKET OKa3aThb MMEIOIIMKCA B yueOHO-METOIMYECKOM KOMIUIEKCE KpaT-
KM KOHCTIEKT JIeKIMHA. OH e MOKeT UCIOJIb30BaThCSA U Ul 3aKPEIUICHHUS MOJyYEHHOIO B ayJUTOPHH
Mmatepuana. CamocrosTenbHas paboTa CTYAEHTOB MPEAyCMOTpeHa y4eOHBIM IUIAHOM U BBINOJIHSAETCS B
00s13aTeTIbHOM MOPAJKE. 3aAaHUs MPEJIOKEHBI IO KaXKAOW U3y4yaeMO TeMe U MOTYT TOTOBUTHCS MHIU-
BUYaJIbHO WU B rpynmne. [1o Heo6X0IMMOCTH CTYI€HT MOXKET 00paIiaThCs 3a KOHCYIbTalUeH K Mperno-
JaBaTelnto. BeinomHeHne 3a1aHnii KOHTPOJIMPYETCS U OLIEHUBAETCS MPEIoaBaTesieM.

1 ycremHoro caMoCTOSITENbHOIO M3YYEHHUs MaTepuaja CEroJHs HMCIOJb3YIOTCS pa3iIudHbIE
cpeacTBa oOydeHHs, Cpeld KOTOPhIX 0c000€ MECTO 3aHMMAIOT MH(OPMALMOHHBIE TEXHOJIOTHH Pa3HOTO
YPOBHS M HAIIPaBICHHOCTH: 3JICKTPOHHbIE YUEOHUKHU U KypChl JIEKIM, 0a3bl TECTOBBIX 3a/laHUI U 3a/1a4.
DNeKTPOHHBIM Y4eOHUK MpECTaBIsIeT COOON MPOrpaMMHOE CPEICTBO, MO3BOJISIONIEE MPEACTAaBUTh IS
M3YyUYEHHs] TEOPETUYECKUI MaTepuai, OpraHu30BaTh anpoOHpPOBAHUE, TPEHAX M CAMOCTOSTEIbHYIO TBOP-
4ecKylo paboTy, oMoraroliee CTyIeHTaM U MPernoaaBaTeso OLUEeHUTh YPOBEHb 3HAHUI B oNpeaeeHHON
TEMaTUKe, a TaKXKe coJeprkaliee HeoOXOAMMYIO CIPAaBOYHYIO MHGpOpMalMi0. DJIEKTPOHHBIA y4eOHHMK
MOKET MHTETPUPOBATh B c€0€ BO3ZMOKHOCTH PA3JIMYHBIX MEJIaroru4eckux MPOrpaMMHBIX CPEICTB: 00y-
YaIOIUX IPOTPaMM, CIIPAaBOYHHUKOB, YIEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX PO PAMM.

Jns ycremHo opraHu3alliid CaMOCTOSATENbHONW paboThl BCe aKTHBHEE MPUMEHSIOTCS Pa3HO00-
pasHble 00pa3oBaTeNbHbIE pecypchl B ceTu MHTEpHET: CUCTEMbI TECTUPOBAHMS 110 PA3TUYHBIM 00JIACTSIM,
BUPTYaJbHbIE JIEKIIMH, JJAOOPATOPUH, IIPU ITOM IOJH30BATENI0 JOCTATOYHO MMETh KOMIBIOTEP M MO-
KIIt0YeHne K MIHTepHeTy JUIs TOTo, UTOOBI CBA3AThCS C MPENoAaBaTeNIeM, PellaTh BHIYNCIUTEIbHBIC 3a/1a-
YM U MOJy4aTh 3HaHUs. Vcronb30BaHHE CeTell yCHMIIMBAET POJIb CAMOCTOSITEIbHOM PabOThl CTYAEHTA U
MO3BOJISIET KapAUHAIBHBIM 00Pa30M U3MEHUTh METOJIMKY IIPETIO1aBaHusl.
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CryneHT MOXKET IMoJIydaTh BCE 33JaHUs U METOAMUYECKUE YKa3aHUs 4YEPE3 CEpBEpP, UTO JAET eMY
BO3MOKHOCTb IIPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOXHOCTH ¢ HEOOXOAMMBIMU JJIsl BBIIOJHEHUS pa-
60T Tpynozarparamu. CTyIeHT UMEET BO3MOKHOCTh BBINOJIHATH pabOTy J0Ma WIH B ayTUTOpUU. bomb-
110€ BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAYEHUE B CAMOCTOSITEIIbHOM Y4EOHOM Tpy/ie CTYA€HTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKIAeT U MOAJCPKUBAECT BHUMAaHUE M MHTEPEC, MOBBIIIAET aKTHUB-
HOCTb NaMSTH U MBIIUIEHUS, I03BOJIAET CTYAEHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAHUTh JIOMYILEH-
HBbIE OIIMOKM M HEIOCTAaTKH, OOBEKTUBHO ONPEICTUTh YPOBEHb CBOUX 3HAHHM, MPAKTHUECKUX YMEHHH.
Camoe [OCTymHOE U IPOCTOE CPEJICTBO CAMOKOHTPOJIS C HPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH - 3TO Psii TECTOB «on-line», KOTOphIEe MO3BOJISIOT B PEKUME PEATHLHOTO
BPEMEHU ONPEAEIUTh CBON YPOBEHb BIaJICHHs IMPEIMETHBIM MAaTE€PHUAIOM, BBISIBUTh CBOU OLIMOKHU U I10-
JyYUTh PEKOMEHJALMH 10 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nmutepaTypy MOKHO pa3[ienuTh HA YYCOHUKH U Y4eOHBbIC TOCOOWS, OpUTHHAILHBIC HAYYHBIE
MOHOTpaduyecKrue HCTOYHUKH, HayuyHble MyOJIMKAUU B IEPUOANYECKOM nedyaTtu. M3 HUX MOYKHO BblJie-
JUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOJHUTEIbHYIO U JUTEpaTypy AJIs YIIIyOJEHHOTO
U3Y4YECHHS JUCLIUILINHBL.

W3yueHne qUCIUIUIMHEI CIeyeT HAauuHATh ¢ y4eOHMKA, TTOCKOJIbKY y4eOHUK — 9TO KHHTa, B KOTO-
PO M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 110 ONPEACICHHOMY IIPEAMETY B COOTBETCTBUM C LIEISIMHU U 3a-
nayaMu oOy4eHUsl, yCTaHOBJIEHHBIMU ITPOTPAMMOA.

ITpu pabote ¢ nuTeparypoil HEOOXOAUMO YUUTBIBATh, YTO UMEIOTCS Pa3IMyYHbIe BUAbI YTCHUS, U
Ka)KbIi U3 HUX HUCIIOJIb3YETCS Ha OIPEEICHHBIX dTalaXx OCBOCHUS MaTepuaa.

IIpeosapumenvnoe uTeHNEe HANPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB U MOUCK
WX 3HAYCHHS B CIIPABOYHOM JUTEpaType. B 4acTHOCTH, pU YTEHUH YKa3aHHOW JUTEPATyphl HEOOXOAUMO
NOJIPOOHENIIINM 00pa30M aHAIU3UPOBATH MOHATHSL.

Ck603H0O€e umeHue TIpeNIoNaraeT MPoOYTEeHUE MaTepuana OT Hadaja 10 KoHua. CKBO3HOE YTEeHHE
JUTEpaTyphl U3 MPHUBEIEHHOTO CIUCKA J]aeT BO3MOXKHOCTb CTYJEHTY ¢(hOPMUPOBATh CBOJ OCHOBHBIX I1O-
HATUHN U3 U3y4aeMoil 06J1acTi U CBOOOIHO BIIAJETh UMHU.

Bvibopounoe — Ha000pOT, UMEET 1I€IbI0 TIOUCK U 0TOOP MaTepuaia. B pamkax TaHHOrO Kypca BblI-
00pOYHOE YTEHHE, KaK CII0COO0 OCBOEHUS COJIEpKaHUs Kypca, TOJKHO UCIIOJIb30BaThCsl IPU MOJATOTOBKE K
MIPAKTUYECKUM 3aHATHSIM 110 COOTBETCTBYIOLIUM pa3ieiaM.

Ananumuyeckoe umenue — 3T0 KPUTHUECKUN pa300p TEKCTa ¢ MOCIEAYIOUUM €ro KOHCIIEKTHPO-
BaHueM. OCBOEHHUE YKa3aHHBIX MOHATHH OyaeT Haubosiee 3pPEeKTUBHBIM B TOM ciydae, €CIIU Ipu YTEHUH
TEKCTOB CTYJIEHT Oy/eT 3a/1aBaTh K 3TUM T€KCTaM BOIPOCHL. YacTh U3 3TUX BOIPOCOB CHOPMYIHpPOBaHa B
@®OC B nepeuHe BOIpocoB il codecenoBanus. IlepeueHb 3TUX BONPOCOB OTPAHUYEH, MIOATOMY Ba)KHO
HE TOJIKO COJIEp>KaHHUE BOIIPOCOB, HO CaM MPHUHIIMII OCBOEHUS JIUTEPATYpPhI C MOMOLIBIO BOIIPOCOB K TEK-
CTaM.

Lenbto usyuarowe2o 9YTeHUs SBISIETCS TIyOOKOE U BCECTOPOHHEE MOHMMaHNUEe yueOHOM nHpopMma-
1uu. ECTh HECKOJIBKO TPUEMOB U3YYAIOLIErO YTEHHUS:

1. Yrenune mo anropuTMmy mnpejmnosiaraet pazdouenue mHpopManuu Ha OJOKH: Ha3BaHUE; aBTOP;
MCTOYHMK; OCHOBHAs MJesl TeKCTa; (PakTHUECKUM MaTepuall; aHaJu3 TeKCTa MyTeM COMOCTAaBICHHUS HMe-
IOLUXCSI TOUEK 3PEHHUS [0 pacCMaTpUBaEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem MocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEeIYIOIUI aJropuTm:

—  MEeIJICHHO MPOYMUTATh TEKCT, CTAPAsICh MOHATH CMBICI H3JI0KEHHOTO;
—  BBIJEJIUTH KIIIOUEBbIE CJIOBA B TEKCTE;
—  TOCTaparbcs MOHITh OCHOBHBIE MJIEU, TOATEKCT U OO 3aMbICeN aBTOpA.

3. Ilpuem Te3upoBaHMs 3aKI0YaeTcss B (OPMYIMPOBAHUU TE€3UCOB B BUE MOJOXKEHUH, yTBEp-
JKIEeHUH, BEIBOJIOB.

K 3TOMy MOXHO 1006aBUTH M HHBIE TIPUEMBL: TIPUEM peQepupOBaHHsL, IPUEM KOMMEHTHPOBAHUSI.

BaxxHoii cocraBisiomeil J1000ro COIUAHOIO HAYYHOTO M3JaHMS SBISETCS CIHCOK JIMTEPATYpPHI,
Ha KOTOPYIO CChUIaeTcsl aBTop. IIpy BOZHMKHOBEHHMH MHTEpEca K KaKoW-TO 00CYX/IaeMOU B TEKCTE MPO-
OsemMe Bcerzia eCTb BO3MOXKHOCTb 00OPAaTUTBCS K CIIMUCKY OTHOCSIIENCS K Hell tuTepaTypsl. B aToM cityuae
BCs Ipo0JieMa Kak Obl pa30MBaeTCs Ha COCTABIISIONINE YacTH, KaXk/1asi U3 KOTOPBIX MOXKET U3y4aThbCsl OT-
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JeNbHO OT Apyrux. [Ipu 3TOM BaXKHO HE TEPATHh U3 BUJA OO KOHTEKCT M HE TIOTPYKaThCs YpE3MEPHO B
JeTanu, HIOTOMY YTO TaKMM 00pa3oM MOXHO HE YBHJIETh ITIaBHOTO.

IToaroroBka K 5K3aMEHY JOJKHA IPOBOAMTHCS HA OCHOBE JICKIIMOHHOI'O Marepuaia, MaTepuala
IIPAKTUYECKUX 3aHATHH ¢ 00s3aTeNbHBIM 00pallleHueM K OCHOBHBIM Y4€OHHMKaM 110 Kypcy. DTO MO3BOJIUT
UCKJIIOYUTH OUIMOKY B MOHUMAaHUH MaTepuana, 00JIerYuT ero OCMBICIEHUE, TPOKOMMEHTHPYET MaTepHal
MHOI'OYUCICHHBIMU IIPUMEPAMU.

Memoouueckue pekomenoayuu 01a nOO20MOGKU K 3auemy

3ayer B 4 cemecTpe SBISAIOTCS (HOPMON UTOTOBOTO KOHTPOJISI 3HAHUN U yMEHUI 00yJaromuxcs mo
JAaHHOW TUCIUIUIMHE, TOJYYEHHBIX Ha JISKIHIX, MPAKTUUYECKUX 3aHATHUSX U B MPOIIECCE CaMOCTOSITENb-
HOW paboTel. OCHOBOM JUTS ONIPENEICHUS OLCHKH CIIY)KUT YPOBEHb YCBOCHHS OOYUYaIOIMIMMUCS MaTepua-
J1a, TPeIyCMOTPEHHOT0 TaHHOU pabouel nmporpamMmmoii. K 3aueTy momyckaroTcs CTyIeHThI, Habpapiue 36
u Oosiee OayIOB MO UTOTaM TEKYIIETO U MPOMEKYTOUHOro KOHTpouis. Ha 3auere cTyseHT MoXeT HaOpaTh
25 6anoB.

B mepuon moArotoBky K 3adeTy oOydaromuyecs BHOBb OOpAIIalOTCs K Yy4eOHO-METOIHYECKOMY
MaTepuany U 3aKperUIsioT MPOMEKYTOUHbIC 3HAHUS.

[ToaroroBka oOyyaromerocst K 3a4eTy BKIIOYAeT TP dTara:

—  caMmocCTosITeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HENocpeICTBEHHAas MOJATOTOBKA B JHH, MIPEALISCTBYIONIUE 3a4ETy 10 TEMaM Kypca;

— TOJTOTOBKAa K OTBETY Ha 3a4€THBIE BOIIPOCHL.

[Ipr moaroToBKe K 3a4eTy OOYyYaroIIMMCS IeIeco00pa3HO HCIIOJIb30BaTh MaTepHalbl JICKIUH,
y4eOHO-METOUYECKIEe KOMILIEKCHI, HOPMATUBHbBIE JTOKYMEHTBI, OCHOBHYIO M JIOMOJHUTEIbHYIO JIUTEpa-
Typy-

Ha 3auer BhIHOCHTCS MaTepuana B oObeMe, IMPEeIyCMOTPEHHOM pabouell mporpammoil y4eOHOi
JTUCHUTITMHBI 32 CEMECTP. 3a4eT MPOBOAUTCS B YCTHOU (popme.

B ayautopuu, rae npoBoAUTCS YCTHBIN 3a4eT, JOJKHO OJHOBPEMEHHO HAXOAUTHCS He Oolee mie-
CTH CTY/AEHTOB Ha OJHOTO IpernojiaBaTels, MIpuHUMaromiero 3ader. Ha moAaroToBky orBeTa Ha OWieT Ha
3auete oTBoAUTCA 30 MUHYT.

8. Mamepuaﬂbno-mexnuueCKoe obecneuenue ()ucuunfmnbl

8.1. TpeGoBanusi kK MaTepUATbHO-TEXHHYECKOMY 00ecredeHuIo

g peanuzanuu pabodeld MporpaMMbl IUCHUTUTMHBI UMEIOTCS CTIelMaibHble TTOMEIEHUS sl IpoBee-
HUS 3aHATHHA JICKIIMOHHOTO W CEMHHAPCKOTO THUIIA, TPYMIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTAIUM, Te-
KYIIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIMU, & TAaK)Ke MOMEIIEHUS U CaMOCTOSATEIbHONU paboThl U
TIOMENICHUS ISl XpaHEHUsI U MTPOPMIAKTHIECKOTO 00CTyXuBaHus 000pynoBanus. CrieruaabHbIe MOMe-
IICHHs] YKOMIUIEKTOBAHBI CHEIUAM3UPOBAHHON MEOENbI0 U TEXHUYECKHUMHU CPEJICTBA O0yUYEHHS, CITyXkKa-
IIUMU TSI TIPEJICTaBIeHUsI MH(OpMAIMK OOJBIIION ayTUTOPUH.

Jlnst mpoBefieHHs 3aHATUN JIEKIIMOHHOTO THUIIA WMEIOTCS JEMOHCTpAallMOHHOE 00OpyJOBaHUE WU
yueOHo-HaraaHble mocobus. [lo qucuunnune «dnemeHTapHas (GU3MKa TBEPIOTO U KUIKOTO COCTOSTHHSI
UMEIOTCS MPE3EHTAllMU MO OTAEIbHBIM TeMaM Kypca, MO3BOJsIoIKe Haubosiee 3(PPEeKTUBHO OCBOUTH
Mpe/ICTaBIeHHbIN Y4eOHbII MaTepHall.

I[Tpu npoBeieHUH 3aHATHIT JTEKIIHOHHOTO/ CEMUHAPCKOTO THUIIA 3aHATHI HCIOIb3YIOTCSL:
JUWEH3UOHHOE NPOZPAMMHOE 0Decneyenue:
- [Iponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noamucka (Open Value Subscription);
AntuBupycHoe nporpammuoe ooecnieuenne Kaspersky Endpoint Security Crannaprasiii Russian
Edition;
C80000HO pacnpocmpansemle NPOZPAMMbL:
— Academic MarthCAD License - mareMaTHYeCKO€E TPOrpaMMHOE 00eCIIeYeHrne, KOTOPOE M03-
BOJISICT BBIMIOJIHATh, aHATM3UPOBATh BXKHEHIIINEC HHKEHEPHBIC PACUYeThl 1 OOMEHUBATHCS MU,
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—  WinZip s Windows - mporpaMm sl CKaTHs U pacliakoBKH (paiiiios;

— Adobe Reader g Windows — nporpamma i urenust PDF daiiios;

— Far Manager - KoHCOJbHBIN (alIOBBI MEHEKEP JJIS ONEpPAIMOHHBIX CHCTEM CEMEWCTBa
Microsoft Windows.

[Tpu ocymecTBiIeHNU 00pa30BaTEIBLHOIO MPOIecca CTYACHTAMH H MPENOAaBaATEIIEM UCTIONb3YIOT-
cs cneayromue nHbopmarmoHHo cipaBouHbie cucTeMbl: ObC «Anlludpoyke», IbC «KoHCynbTaHT CTY-
nenra», CIIC «Koncynbrant mitocy, CIIC «"apanTy.

8.2. Ocobennocmu peanuzauuu OUCUUNIUHBL 011 UHEATUOO08 U JIUY C 02PAHUYEHHbBIMU
603MOICHOCIAMU 300P0B8bA

st CTyneHTOB ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMHM 370POBbS CO3/IaHbl CHEIUAIbHBIC YCIOBHS
JUTSL TIOJTydeHUs1 00pa3oBaHus. B mensx JTOCTYIMHOCTH TOJy4eHHUs BBICIIETO 0Opa30BaHUs MO oOpa3oBa-
TEJIbHBIM MPOrpaMMaM MHBAJIUAAMH U JIMIIAMH C OTPAHMYEHHBIMUA BO3MOXXHOCTSMHU 3/10POBbSI YHUBEPCH-
TETOM 00EeCIICUnBACTCS:

1. AnpTepHaTHBHAsS Bepcus OPUITHAIBHOTO caiita B ceTn « HTepHeT» IS CTaOOBUISATINX;

2. 171 MHBAJIUI0B C HAPYIIEHUSIMU 3peHHs (C1a00BUASIINE, CIICIBIC)

- TIPUCYTCTBHE ACCUCTEHTA, OKA3BIBAIOIIETO 00YJArOMIeMyCsl HEOOXOIMMYIO TTOMOIITb, TyOIUpOBa-
HUE BCIyX CIIPaBOYHOM MH(GOpPMAILIMU O PACHHCAHUU YYEOHBIX 3aHSATHI; HATMYUE CPEJICTB JIJIS YCHIICHUS
OCTaTOYHOTO 3pEeHUSs, OpalIeBCKONH KOMITBIOTEPHON TEXHHMKH, BHUACOYBEIUUYHUTENICH, TPOrpaMM HEBU3Y-
QJIIBHOTO JIOCTyNa K MH(OpMALIUU, POrPaMM-CUHTE3aTOPOB PEUYH U JIPYTHMX TEXHUYECKUX CPEICTB IpHe-
Ma-Tiepefadn yaeOHol nH(GOpMaIlUU B JOCTYIHBIX (DOpMaXx JJIsi CTYACHTOB C HAPYIICHUSIMHU 3PCHUS;

- 3aJJaHMS )T BBIIOJIHCHUS Ha 3a4eTe /9K3aMEHEe 3aUMThIBAIOTCS aCCHCTCHTOM;

- MIUCHMEHHBIC 3aJIaHUs BHIOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS ACCUCTEHTY 00yJarOIINMCS;

3. 1711 MHBAJIUIOB U JIUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbsI 110 CIyXy (ciabocblia-
e, riayxue):

- Ha 3aueTe/’IK3aMeHe MPUCYTCTBYET aCCHUCTEHT, OKA3bIBAIOIIUN CTYIEHTY HEOOXOAUMYIO TEXHU-
YECKYIO TIOMOIIh ¢ YYETOM WHIUBUIYAIbHBIX OCOOCHHOCTEH (OH MOMOTaET 3aHATh pabouee MecTo, mepe-
JBUTATHCS, TPOUUTATH U OPOPMUTH 3a/1aHKE, B TOM YKCJIE 3aIUChIBas MO JUKTOBKY);

- 3a4€T/2K3aMeH MPOBOJAUTCS B TUCbMEHHOU (hopMme;

4. JIns MHBAJIHMIOB U JIMII C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37JOPOBBS, UMEIOIINX HaPYIICHUS
OTIOPHO-/IBUTATEILHOTO ammnapara, CO3JaHbl MaTepUaTbHO-TEXHUYECKHUE YCIIOBUS, OOECTeunBaIonIne
BO3MOYXHOCThH O€CIPEMSATCTBEHHOTO JOCTYyMa 00YyYaromuxcsi B yueOHbIe TTOMEIIeHHs, 00bEKTY MUTaHMS,
TyaJIeTHBICE U JPYTU€ TOMEIICHUS YHHUBEPCHUTETA, a TaKKe MpeObIBaHUS B YKa3aHHBIX TOMEIIECHHIIX
(Hanmu4Ke paclIMpPeHHbBIX JBEPHBIX MPOEMOB, TOPYUYHEH U IPYTUX MPUCTIOCOOTICHHI).

- MUChbMEHHBIC 3a/IaHUS BBIMOIHSIIOTCS HA KOMITBIOTEPE CO CIEIUATU3UPOBAHHBIM MIPOTrPAMMHBIM
obecrnieueHrneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KEJIAHUIO CTYJICHTa 3a4€T/9K3aMEH MPOBOAUTCS B YCTHOU (hopme.

OOyyaronuecs U3 YMcia JHI ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI OOECTICUEHBI DIICK-
TPOHHBIMH 00pa30BaTEIBLHBIMH pecypcaMu B hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 37I0POBbS.
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IIpnioxenne 1

JUCT UBMEHEHUWH (JOINOJTHEHWN)

B pabovyro MporpamMmy 1o JTUCIUIDIHHE «DJIeMeHTapHask (PrU3rKa TBEPIOrO U KUIKOTO COCTOSHUSD) TI0 HAIPAaB-

nenuto noarotoBku 03.03.02 dusuka; [Ipoduns Ousrka KOHISHCUPOBAHHOTO COCTOSHHUS BEIIECTBA HA
2023-2024 y4eOHBIii ro.

IlepeyeHb BHOCHMMBIX
Neni/m daemenT (myHkT) PII/{ P . . IIpumeuanue
U3MEeHeHUil (10moTHeHn )
1.
OOcyxneHa U peKOMEHJ0BaHA Ha 3aceqaHuM Kadeapbl TeOpeTUYECKOM M IKCIEepUMEHTATbHOMN
¢u3uku npotokon Ne or" " 202 1.
3aBenyromuii kadeapoit /" M.X. XOKOHOB /
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IIpuaoxenne 2

Pacnpenesienue 6a/1710B TeKylero U pyoe;xKHOro KOHTPOJIst

Cymma 6anno6

Non/n Buo xonmponsn

Obwasn cymma | 1-1 mouka 2-a mouka | 3-1 mouxa
1- | Hocewenue 3anamui 00 10 b6annos 00 3 0. 00 30. 00 46.
2- | Texywuii Konmposnv: 00 30 bannos 20 10 é. 0o 10 é. 2o 10 é.
Omeem Ha 5 éonpocos om () 00l5 6. om00056.| om0Ooo56. | omOoodlé.
IToHbIH TIPaBAIBHBIN OTBET o 15 6amios 50. 50. 50.
HemnonHblil NpaBUIIbHBINA OTBET ot 3 1015 6. orl 1050.| or11056.| or1 g0506.
OrtBeT, copeprKalii HETOYHOCTH, OIINOKH 06. 06. 00. 00.

Buinonnenue camocmosmenvHvix 3a-

Januii (pewienue 3aday, Hanucanue
pegpepamos, 0ok1a0, Icce) om 0 dol5 6. om00056. |lom00056 |om00056
1. | Pybescnvtit KOHmMpPOb 00 30 6annos 00 10 6. 00 106. 0010 6.
TECTHUPOBAHHE ot 0- mo 126. ot 0- 10 46. | ot 0- 1o 46. | ot 0- mo 46.
KOJUJIOKBUYM ot 0 o 186. or0m066.| or0m066.| or0 1m0 606.

Hmozo cymma mexkyuiezo u pyoexicrnozo
KOHmMpOns 0o 706annoe 00 236. 00 236 00 246

IlepBblii 3Tan (0a30BbIi)ypOBeHb) — OLECHKA
«Y/10BJIETBOPUTETHHO»

He MeHee 36 0.

He menee 12 6.

He meHee 12 0

He meHee 12 0

Bropoii 3Tanm (NpOABHHYTHIN)ypOBEHb) —
OLICHKA «XO0POLI0»

menee 70 0.
(51-69 6.)

meHee 23 0

meHee 23 0

MeHee 240

Tpernii 3Tan (BBICOKHI YPOBEHb) - OLECHKA
«OTJIMYHO»

He menee 70 0.

He Menee 23 0.

He menee 23 6

He MeHee 240
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IIpuaoxenne 3
Kpurtepnu onieHKH KayecTBa 0CBOEHHUS TMCHUIIMHBI (JUIS1 324€THOM AU CUMIITUHBI)

bannst
N . | Pesynbrar .
(pedTHHTOBOM TpeGoBanus ypoBHIO CPOPMHPOBAHHOCTH KOMITETCHIINH
OCBOEHUS
OLICHKH)

3auTeHO OOyuyaroIuiicss OCBOMII 3HAHHS, YMCHHUS M HABBIKH BXOJSIIME B COCTaB KOM-
(6e3 potie- TTeTCHIIHI:
62-70 nypsi craun | OINIK-1: cnocoOen npuMeHATs 6a30Bble 3HAHUS 001acTu PU3UKO-
3a4era) MaTeMaTUYeCKUX HayK U (WJIM) €CTeCTBEHHBIX HayK B cepe cBoei
po(heCcCHOHATTLHOM e TEILHOCTH.
3auteHo (¢ | OOyuaromutics nposieisiet komrereHuu OIK-1, Ho He B IOJTHOM 00BbeMe

36-61 MIPOIEAYPOH | BXOASAIINX B UX cOCTaB AeiicTBui. OOyJaromuiicss MOKET JOMyCTUTh HEKO-
cAa4y 3a4de- | TOpble HETOYHOCTH, HETPyOble OMMOKH, 3aTPYAHATHCS B U3I0)KEHUH MaTe-
Ta) puaJia, HO IPaBWJIHHO OTBEYATh HA 33/1aBa€Mble €My BOIIPOCHI.
MeHee 36
SaLia He 3auTeHo | KommereHuuu He cOpMUPOBAHEI.

«3aumeno» BBICTABISACTCS O0ydalOMIEMYCs, IMPOJEMOHCTPUPOBABIIEMY IIOJHOE, BCECTOPOHHEE,
OCO3HAHHOE MPAaBUJILHOE 3HAHUE MPOrPaMMHOT0 MaTepuasa U U3JI0KUBIIEMY OTBET JIOTHYHO, TPAMOTHO,
yOEIUTEIBHO, TOTOBOTO K JaJIbHEHIIIEMY MTPOECCHOHATLHOMY COBEPIIICHCTBOBAHUIO.

[Tpu oTBeTe OOydarOLIUICS MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OMIMOKH, 3a-
TPYAHSTHCS B CAMOCTOSITEJIbHOM M3JIOKEHUW MaTepHalia, HO MpaBUJIILHO OTBEYATh HA 3a/laBaeéMbIe MY
BOIPOCHI, B pe3yJbTaTe HABOJSIIMX BOMPOCOB C MOMOIIBIO MPErnofaBaTeliss UCHPABIATh JOMYIIEHHBIE
OIIMOKH Y HETOYHOCTH.

«He 3aumeno» MoxeT ObITh BBICTABICHO OOydarolieMycs, OOHApYXHMBILIEMY HEIMOJHOE, HE0CO-
3HAHHOE 3HaHWE y4eOHO-MPOTPaMMHOI0 MaTepuasa, JOMyCKaIIIeMy TpyOble OIMIMOKH, HECTTIOCOOHOMY
CaMOCTOSITENTLHO M3JI0KUTh OTBET Ha BOIPOC, OTBEUAIONIEMY HETPABUIHHO MIM HE JAIOIIEeMy OTBET Ha
3a/IaHHbIe BOMPOCHL. JIeMOHCTpUpPYEMBIi YPOBEHb 3HAHUI HE MOXXET OBITh MPHU3HAH JOCTATOYHBIM IS
npodeccnoHaNbHOM e TENbHOCTH.
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Texywuti u pyoescHvili KOHMPOb

IIpuaoxenne 3

Cemectp HIkama oneHUBaHUA
0-35 6anos 36-50 6amioB 51-60 6amioB 56-70 6annoB
3) Yactuunoe mnoceuie- | [lonmnoe wnu yvactuu- | [lonmnoe wmm  4ya- | [losHoe mocemenue
HUE ayJAMTOPHBIX 3a- | HOE MOCEIIEHUE | CTUYHOE TOCEUICHHUE | AyAUTOPHBIX  3aHs-
HATHNA. HeynoBieTBO- | ayAUTOPHBIX 3aHATHN. | AyJUTOPHBIX  3aHs- | THM.
pUTeNbHOE BbINONHE- | YacTUYHOE BBIMIONHE- | THIA. [TonHOE BBITIOIHEHUE
HUE  MPAKTUYECKUX | HUe  mpakThdeckux | [lomHOe  BBHIMOJIHE- | MPAKTUYSCKUX 3aHsI-
pabot. Ilnoxas mopn- | pabor. BeimonHeHWe | HUE TMPAKTUYECKUX | THUM. Brimonnenue
roTOBKa K Oa/uIbHO- | KOHTPOJBHBIX paloT, | padoT. KOHTPOJIBHBIX PaboT,
PEUTHHTOBBIM MEpO- | TECTOBBIX  3aJlaHul, | BelonHEeHHe KOH- | TECTOBBIX  3aJaHUA,
npusitusiM.  CTYZIEHT | OTBETHl Ha KOJUIOKBH- | TPOJBHBIX ~ PabOT, | OTBETHI HA  KOJIJIO-
HE JIONMYyCKaeTcsl K | yMe Ha OLEHKHU «yJI0- | TECTOBBIX 3aJjaHHii, | KBUyME€ Ha OIEHKHU
MIPOMEKYTOUYHOW  aT- | BICTBOPUTEIHHOY. OTBETHl Ha KOJUIO- | «OTJIMYHOY.
TeCTalNH KBUYME Ha OIICHKHU
«XOPOIIIOY.
Ilpomesrcymounas ammecmayus
Cemectp [Ixana oneHuBaHUS
Heynosnersopu- Y 10BIIETBOPUTENBHO Xopouio OTnau4HO
TEJILHO (61-80 6anoB) (81-90 6amnoB) (91-100 GammoB)
(36-60 GamnoB)
5 Crynent umeer 36- | Ctynent umeer 36-50 6an- | Ctynent umeer 51-60 | CtyneHT uMeer

60 GayyoB MO HTO-
raMm TeKyIIero |
pyOeXKHOTO  KOH-
TPOJIs, HAa DK3aMeHe
HE Jal TOJIHOTO
OTBETa HU Ha OJUH
BOTIPOC.

CryneHt AMEET
36-45 ©OamioB 1O
UTOTaM TEKYILETO U
pyOeXHOTO  KOH-
TPOJIs, HAa dK3aMeHe
Jasl TIOJIHBIA OTBET
TOJBKO Ha OJWH
BOTIPOC.

JIOB TI0 UTOTaM TEKYIIETO M
pyOEKHOTO KOHTPOJS, Ha
9K3aMEHE JaJl MOJHBIM OT-
BET Ha OJIMH BOMPOC U Ya-
CTHUYHO (TIOJTHOCTBIO) OTBE-
TUJI Ha BTOPOM.

Crynent umeer 46-60 6ai-
JIOB TI0 UTOTAM TEKYLIETro U
pyOEKHOTO KOHTpPOJS, Ha
9K3aMeHe Jaj TMOJHBI OT-
BET Ha OJIWH BOMPOC HIIH
YaCTUYHO OTBETUJ Ha 00a
BOTIpOCA.

CryneHT umeer Mo
UTOTaM TEKyIIero W py-
6exHoro koHtpons 61-70
0aJJIOB Ha DK3aMeHE HE Jal
MOJIHOTO OTBETa HH Ha
OJTMH BOTIPOC.

0aJuIoB 1O UTOraMm
TEKyIIEro U pyoex-
HOTO KOHTpOJS, Ha
JK3aMeHe J1ajl MOJHbIN
OTBET Ha OJIMH BOMPOC
U YacTUYHO (TIOJHO-
CThIO) OTBETHJI Ha
BTOPOM.

Crynent umeer 61 —
65 GannoB MO UTOram
TEKYIIeTo U pyOex-
HOTO KOHTpOJsS, Ha
AK3aMEHE J1ajl MOJHBIN
OTBET Ha OJIMH BOIPOC
U YaCTUYHO OTBETHI
Ha BTOpod. CTyneHT
umeer 66-70 OamioB
M0 WUTOraMm TEKYIIEro
U pyOexHOTO KOH-
TpoOJii, Ha DJK3aMEHE
najl IIOJHBIA OTBET
TOJIKO Ha OJIMH BO-
poc.

61-70 GamioB 1O
UTOTaM TeKYIIle-
ro U pyoexHOro
KOHTPOJIS, Ha
JK3aMEHE Jan
MOJHBIA  OTBET
Ha OJIUH BOIIPOC
H YaCTUYHO
(TOTHOCTHIO)

OTBETHJI Ha BTO-
poit. Ilpu peme-
HHUM 3a7a4 IOKa-
3bIBaeT II1y0oKue
3HAaHUSA MaTepu-
ama, cBoOOIHO
UCIIONB3YEeT He-
00X0INMEIE.
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