MUHKCTEPCTBO HAYKH U BhICIIero obpazosanus Poccutickon Oenepanuu
denepaibHOE rOCYIAPCTBEHHOE 0I0/DKETHOE 00pa30BaTeIbHOE yUpexkKIeHUEe
BEICIIIEr0 00pa30BaHUsA
«KybaHckuii rocyJapCTBEHHBIN YHHBEPCUTET
(®I'BOY BO «KyoI'Y»)

DU3HKO-TEXHUUECKUH (PaKyIbTeT

YpekIop 1o yuebHoi padore,
KaveEsy H6pa3OBaHUS — NIEPBEIH

e iy, T
et 9

4 Xarypos T.A.

Vi cea s 2019 1.

PABOYAS TIPOI'PAMMA JUCHHAITIMHBI

b1.B.12 ®U3UKA KOHIAEHCUPOBAHHOI'O COCTOsHHA

Hamnpasnenue noarorosku 03.03.02 Ousrka
Hampasinennocts ®yHIaMeHTalnbHas QU3MKaA
[IporpaMma OATOTOBKM aKaJeMHYecKast
®opma o0yueHuss O4Has

KBanubukarnvs BeIITyCKHAKA OaxaliaBp

Kpacuomap 2019



Paboyas mporpamma aucnMIUIMHBI «DPH3HKA KOHIEHCHPOBAHHOIO COCTOSHHS» COCTAaBIEHA B
cootBeTcTBUH ¢ DenepaJbHBIM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM CTAaHJAPTOM BBICIIErO
o0pa3oBanus 1o HampasjieHHI0 noarotoBku 03.03.02 ®uszuka (nmpoduis) "®yHaaMeHTaIbHAS
¢buzuka"

ITporpamMmy cocraBm:
A.B. Ckaueny0, noueHt
noonucs

Paboyas nmporpaMma JTUCIMIUIMHBI yTBEPXK/ICHA Ha 3aceanuy Kadeapsl GU3uKu u
HH(OPMAIIMOHHBIX CHCTEM
npotokos Ne 20 «21» mast 2019 .

3aBenyrommii kadenpoii (pazpaboTunka) ,_f;,-— 7
Bboraros H.M. Sl e dtid
Gpamunus, unuyuans noonuce

VYTBepxk/eHa Ha 3ace/laHuU y4eOHO-METOIMYECKON KOMUCCHH (aKybTeTa
Duzuko-TeXHHYECKHi (haKyIbTeT
npotokost Ne 11 «21» mast 2019 r.

Ilpencenarens YMK daxynsrera Boratos H.M. —‘aé’o‘f&?ﬁ//
Gamunus, unuyuansl noonuce
Peuenzentsr:

[lanommnukosa T.JI., 3aB. kapenpoit puzuku ®I'BOY BO Ky6oI'TY

I'puropssn JI.P., I'enepansusiii qupexrop OO0 HIT® «Meson»



1. ean u 3agaum U3y4YeHUs TUCUMUIINHBI.
1.1 Ileab ocBOEHUS TUCHHUILIMHBI.

VYuebnasa aucuuminHa «Pu3uKa KOHIACHCUPOBAHHOTO COCTOSIHUS) CTABUT
CBOCH Menbi0 (opMUpPOBAHUE TIPEICTABICHUNH 00 OCHOBHBIX B3aWMOJCHCTBUSX,
OTBETCTBEHHBIX 3a (OpMHpOBaHHE (HU3HUECKUX CBOWCTB, SIBJICHUH U TPOIECCOB,
MPOUCXOJAIINX BHYTPU KOHJICHCUPOBAHHBIX CPE.

1.2 3agaum JUCHHUILINHEBIL.

— (hopMUPOBAHUE CUCTEMATUYECKUX 3HAHUM 110 OCHOBHBIM pazzesiaM Pu3nKu
KOHJICHCUPOBaHHOTO COCTOSIHUS, HEO0OXOIUMBIX TUTSt BBITIOJTHEHUS
CaMOCTOSITEIIbHBIX HAYUHBIX UCCIIEOBAHUIT;

— O3HAaKOMJICHUE 3HAKOMCTBO C OCHOBHBIMHU METOJAMHU HCCIEIOBAHUS U
pacyeTa PU3NYECKUX XapaKTEPUCTUK TBEPABIX Tell, U3yueHne GU3NIeCKuX CBONCTB
MUKPOMUPA U KBAHTOBBIX SIBJIEHUI Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE;

— U3Y4YCHHE OIKCIEPUMEHTAIBHBIX OCHOB (MUK KOHJEHCUPOBAHHOTO
COCTOSIHHUSI.

BocnurarenpHas 3a1ada JUCHUTIIAHBI 3aKJIF0YAETCS B CO3/JAHUU Y CTYACHTOB
HaBBIKA CAMOCTOSITEIBHOM UCCIE0BATENbCKON paboThl. B cBsi3u ¢ 3TUM cienyer
3HAKOMUTH CTYJICHTOB C COBPEMEHHBIM COCTOSTHUEM (PU3UKK KOHJICHCUPOBAHHOTO
CTOSIHMSI, BOBHUKIIIMMH B HACTOSAIIEE BpeMs B 3TOM obsacTu pusuku mpodiemamu,
MEPCIEKTUBHBIMYU HAIPABJICHUAMMU, U T.II.

1.3 MecTo aucUMILIMHBI (MOAYJisI) B CTPYKTYype 00pa3oBaTebLHOM
NMporpaMmal.

Huciumnna «®u3uka KOHACHCUPOBAHHOTO COCTOSHUSD) OTHOCHTCS K
sapuamuenou yactu bioka 1 "{uctunnunel (Moxynn)" yueGHOTO 1iiaHa.

Hucuunnuaa  «@u3Mka  KOHICHCUPOBAHHOTO  COCTOSIHUSD)  SIBIISIETCS
00s13aTeIbHON AUCHMILIMHONW i 8-T0 ceMecTpa OOy4eHMsI 0 HAalpaBJICHHIO
nonrotoBku OakanaBpuata 03.03.02 @Dwuszuka. [nsg ycmemHoro u3ydeHUs
JUCUUIUIMHBL ~ HEOOXOOUMBbI  3HaHMS  oOmero kKypca  (U3MKH, KypcoB
"DnekTpoauHaMHKa", "KBaHnToBas MexaHuka'", "Ontuka", «Dusuka
KOH/JCHCUPOBAHHOI'O COCTOSIHUSL BellecTBay U «MaTemMaTnyeckoro aHajinsay.
OcBoeHHE TUCHUIUIMHBI HEOOXOAMMO JIJIsl U3YUEHHUS IPYTUX NUCHUIUIMH B paMKaXx
MOJIFOTOBKU OaKanaBpoOB, U JIsl MOCIEAYIOIIEro 00y4eHHs B MarucTpaType.



0o0pa3oBaTe/IbHOI MPOrPaMMBbI.

HaIpPaBJICHO

Ha

dbopMupoBanue

1.4 IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHUILIHHE

(MoxyJil0), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM Ppe3yJbTATAMH OCBOEHHUA

I/I3yquI/Ie y‘—IC6HOI\/II JUCITUITIIMHBI «®Du3uka KOHACHCUPOBAHHOI'O COCTOSAHH»

y O0yJarOIIIXCS
oowexynomyprvix/npogeccuonanrvrvix kommerennuii (OK/I1K).

3a7ad.

e NHunekc Coneprxanue B pesynbrare nzyuenus: yueOHON AUCIUILIIMHBI
[y, | KOMIIET | KOMIETEHIH (um eé 00yYaromuecs T0JKHbI
CHITNH 4acTu) 3HATh YMETb BJIQJIETh
1. [K-1 CriocoOHOCTBIO OcHOBHbIE MIOJIb30BAaThCSA SKCIIEpPUMEHTA
UCIOJIb30BAaTh (bakThbI U | 3HaHUSMU B | TbHBIMH u
CTHECIMATM3UPOBAHHBIC | TIPUHIUITHI obmactTi (PU3HUKH | TEOPETUUYECKH
3HaHUA B oOnacTu | HU3HKHU KOHJCHCUPOBAaHH | MU METOJIaMU
(GU3UKK UTST OCBOCHHS | KOHJICHCHPOBAH | OTO COCTOSIHUSI B | MCCIIIOBAaHUS
npOoUIBHBIX HOTO HAy4YHO- KOHJEHCHUPOBA
dusnecknx COCTOSIHUS, UCCIIEJIOBATENbCK | HHBIX  Cpel,
JTUCITUTLIVH. KJIACCHYECKYIO U | Oif, OTIBITHO- | HABBIKAMU
KBaHTOBYIO KOHCTPYKTOPCKOH | TEOPETHUUECKO
2. [1K-2 CrocoOHOCTBIO Teopus JIeSITENLHOCTH, ro u
NPOBOIUTH HAyYHBIE | TBEPAOTO TeJa, | pemaTh PaKTUYECKOT
UCCIIEI0BaHMS B | TEOpHUIO HOCTaBJICHHBIE 0 TIPUMEHEHUs
n30paHHON  00JACTH | BBIHYXAEHHOTO | Y3KOCIEUHAIU3UDP | MOTYyYEHHBIX
OKCIIEPUMEHTAJIbHBIX | WU3Iy4eHUs OBaHHBIC 3a/1aY¥l | 3HAHUU  JAJIA
51 (unu) | ANEKTPOMArHutT | GU3MKU penieHus
TEOPETUYECKUX HOTO KOHJCHCUPOBAHH | MOCTABIEHHBIX
buznueckux U3JIy4CHMUS, oro. 3a/1a4.
UCCIIeI0BaHUN C | onTuyeckue M
MTOMOIIBIO buznIeckKue
COBPEMEHHOMN CBOMCTBA
npuOopHOil 6a3bl (B | KpUCTAJIOB.
TOM YHCJE CI0XHOTO
¢buznyeckoro
obopymoBaHus) u
MH(pOPMaILlMOHHBIX
TEXHOJIOTHM.
3. OIIK-3 | Crioco6HOCTHIO
UCIIOJIb30BaTh
6a30BbIe
TEOPETHUYECKHE
3HAHUSA
byHIaMeHTaIbHBIX
pa3nenoB ol0meid u
TEOPETUYECKOMN
GU3UKN IS pereHHs
PO eCCHOHATBHBIX




2. CTpykTypa u coaep:kaHue TUCIUILINHBI.
2.1 Pacnpenenenue TPyA0EMKOCTH JUCHHMILIMHBI 10 BUIaM padoT.

OO6mrast TpyI0EMKOCTh NUCIMIUIMHBI cocTaBiisieT 3 3ad. en. (108 gaca), ux
pacripeiesieHue 1o BujaM padoT MpeICTaBIeHO B Tabuiie (012 cmyodenmog ODO).

Bun yae6HO# paboThI Bceero CemecTpbl
JacoB (dachrn)
5
KonraktHasi pa6oTa, B TOM yncJe: 44 3 443
AyIuTOpHBIE 3aHATHS (BCEro): 40 40
3aHsATHA JEKIIMOHHOTO TUTIA 20 20 - - -
JlaGopaTopHbIe 3aHATHS 20 20 - - -

3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
IIPAKTUYECKHE 3aHATHS)

HNnas koHTaKkTHasi padora:

Kontposb camocrostensHOM padotsl (KCP) 4 4

ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 37 37

Kypcosas paboma - - - - -
IIpopabomxka yuebnoco (meopemuueckoeo) mamepuana 37 37 - - -

Buvinonnenue unousuoyanbhvix 3a0anuil (n0020mosKka
coobWeHull, npezenmayuii)
Pechepam - - - - -

IToaroTroBka K TeKyIemy KOHTPOJIIO - -
KourtpoJn: 26,7 26,7

IToaroroBka K 3K3amMeHy 26,7 26,7

OO0mas Tpy10eMKOCTh yac. 108 108 - - -
B TOM YHCI/Ie KOHTAKTHAs |, 43 443
padora
3a4. el. 3 3

2.2 CTpyKTypa IMCHHUILIUHBI.

Pacnipenenenne BumoB yueOHON pabOTHl U MX TPYAOEMKOCTH IO pa3jeiam
JTUACLUILIVHBL.
OcHOBHBIE pa3ieiibl AUCUUILIAHBIL:



KomnuecTBo yacoB
Ne AynuropHas CamocrosiTenbHast
HanmenoBaHue pa3enos
pasnena Bcero pabora pabora
JI 113 JIP
1 2 3 4 5 6 7
OCHOBHBIE MOJIOKECHUS
1. usmicu 24 2 . 2 10
KOHICHCUPOBAHHOTO
COCTOAHUA
Bzaumopernicteue Mexy
2. aToOMaMH B 20 4 - 2 10
KOHJICHCUPOBAHHOU CpeJIe
3. Kone6aH£/I$1 20 5 ] ) g
KPUCTAJUIMYECKOW PEIIETKH
" DJIEKTPOHHBIE CBOMCTBA 20 4 ] 4 10
TBEPABIX TEJI
5. JUBIIeKTpUKHU 20 2 - 4 8
6. CerHeTosNeKTpUKU 1 20 ) ] 5 8
MAaru€TukKu
7 OnTuueckne cBOIMCTBa 20 4 ) 4 10
KOHJIEHCHUPOBAHHBIX CpeJ]
Hmoeo no oucyuniune: 108 20 - 20 64+4
2.3 ConeprxxaHnue pa3jiejoB IMCUUILIUHBI:
2.3.1 3aHaATHSA JEKIIMOHHOT0 TUIIA.
Haunmenosanue dopma TEKYIIEro
No Coneprxanue pasjena
pasznena KOHTPOJISI
1 2 3 4
1. Crpykrypau  Beemenue. CTpykTypa  TBEpIObIX  Te7. OTtBeTHI HA
CUMMETPHS Kpucraymmer w  amopdHbIe  BEIIeCTBa. KOHTPOJIbHBIC
KPHUCTAIIJIOB TpaHCHsSIIMOHHAs CHUMMETpHUsi KpuctamioB.| Bompock (KB)/
Pemerka bpass. Kpucramnorpapuueckue BBIIIOJIHEHUE
CUCTEMBI KOOpJMHAT. OyHkMH,|  1a0OPATOPHBIX
OTMHUCHIBAIONME (U3UYECKHE BEITUYMHBI B 3amanwnii (JI3)
kpuctamie. OOpaTtHas pemierka. 30Ha
bpumnrosna, nanekcsl Mumiepa. [lonarue o
PEHTTEHOCTPYKTYPHOM aHanu3e. Teopema
brmoxa, npuBeaeHue K 30He bpunmrosHa.
[Tongcuer uwmcima  COCTOSSHUM B 30HE
bpuiutiosna.
2. Bsaumonetictsue |MexaTOMHOE B3aUMOIENCTBHE U OCHOBHBIE KB/ JI3
MEXy aTOMaMH B |TUIIBI CBSI3eH B KOHJCHCHPOBAaHHBIX Cpelax.
KOHICHCUPOBAHHOH | JHEPreTHUECKUE XapaKTePUCTUKU
cpene XUMHAYECKON AKTHBHOCTH aTOMOB
(moTeHIMAN VMOHM3AIHH, SHEPTHs




XUMHYECKOTO CPOJCTBA,
AIEKTPOOTPHUIIATEIILHOCTD ). Oobmas
XapaKTEepUCTUKA cui MEXaTOMHOT'O
B3aUMOJICUCTBUSL. DJEeMEHTapHas Teopus
XMMUYECKUX CWJI CBSI3M B aroMax W
MoJeKyiax. HoOHHbIE, KOBAJEHTHbIE U
MOJIEKYJIIDHBIE ~ KPUCTAJUIbl,  METAJLIBL.
Bonoponnas cBsse. [loreHumanbHas sueprus
B3aUMOJICUCTBUSA aTOMOB B
KOHJICHCUPOBAHHOM cpenie. DHeprusi CBs3U
aTOMOB B TBEpPJOM Te€Jl€ M €€ OLIEHKa s
pasIMYHbBIX TUNOB CBA3el. llocTositHHAs
Manenynra.

Konebanusa
KPUCTATNYECKON
pewmerku

Konebanuss KpHCTAIMYECKOW — PEHICTKH.
Tunbr xonebanuil. I[IpomonbHas BosiHA B
OJIHOPOJIHOM CTEpIKHE. Kone6anus
JUHEHMHOIO0  MOHOATOMHOIO  KpHCTaJuIa.
JIuHelHBI KpUCTaul ¢ IBYMs arOMaMH B
JJIEMEHTapHOM syelike. TemioBsle cBOMCTBA
KpucTtayioB. Monens OWHIITEHHA, MOJETb
JleGas. TemnoBoe paciiupeHue TBEpbIX Tel.
OxcnepuMeHT KamistHckoro.

KB /JI3

DNEeKTPOHHBIE
CBOMCTBA TBEPBIX
TeN

DJEeKTpOHHBIE CBOMCTBa TBEpPAbIX  Tell.
CBoOonHbie 2neKkTpoHbl. OHeprus depmu.
TennmoeMKkocTh 3JIEKTPOHHOTO rasa.
DIEeKTPONPOBOTHOCTD METAaJUIOB.
MarseTtusm »1€KTpOHHOToO rasa. Mozenb
MOYTH CBOOOJHBIX dJEKTPOHOB. Moenb
CHJIBHO CBSI3aHHBIX AJIEKTpOHOB. IIpumecu B
KpHUCTaJIE.

KB /JI3

JMdIeKTpuKy

JlsnexTpuyeckue CBOWCTBA TBEPIBIX TeI.
OneKkTpoHHas  mojspuzanus.  Yopyras
WoHHas nomspusauus. OpueHTannoHHas
MOJIAPU3ALHSL. TennmoBast HOHHAas
HOJISIpU3aLuS.

KB /JI3

CerHeTonNIeKTpUKH
U MarHeTUKH

CerHeToIeKTPUKHY.
AHTHCETHETORIIEKTPUKHU. [lonsTtue 0
¢da3z0BBIX  mepexolax  BTOPOro  poja.
MaruutHele  CBOMCTBAa  TBEPABIX  TEll
Hunamarnetusm. [Tapamarnerusm. @eppo— u
aHTU(eppOMarHEeTU3M.

TermmoeMKOCTh MAarHETHKOB.

KB /JI3

OnTtnyeckue
CBOMCTBaA
KOHJIEHCUPOBAHHBIX
cpen

[1nockue BonHbI B KpucTaiax. OnTuyeckue
CBOMCTBa JUDJICKTPUICCKUX KPHUCTAJIJIOB.
30HHAsE CTPYKTypa. DIEKTPOHBI U IBIPKH.
OxcutoHbl. [lpuHIunm  paboTel  nasepa.
I'enepanus BTOPBIX rapMOHHUK.
[TapameTpuueckasi reHepalys CBeTa.

KB /JI3

2.3.2 3aHATHS CEMHUHAPCKOIr0 TUIA.




[IpakTrueckue 3aaHus B Ay IUTOPUH TIO JAHHOMY KYPCY COTIIACHO y4eOHOMY

IUIaHy HE MPETYCMOTPEHBI.

2.3.3 JlabopaTopHble 3aHATHSI.

Ne Hanverosare Temaruka 1a00paToOpHON PabOTHI Popwma TeKymiero
paszzena KOHTPOJIS
1 2 3 4
1. | OcuoBuble nonoxenust |  CTpyKTypa U CUMMETPHS KPUCTAIIOB [TpoBepka
buzuKu JIaGopaTopHbI€ 3aHATHUS B ayIUTOPHH: n1a0opaTOPHBIX
KOHCHCUPOBaHHOT'O Ne 1-5 paboT, mpoBepka
COCTOSTHUSI Homarrraee 3aganue: Ne 6-13 JIOMAIITHETO
3a/laHus
2. Bzaumopneiictere B3anmoneiicTBre Mexay aToMaMu B IIpoBepka
MEXy aTOMaMu B KOHJICHCUPOBaHHOM cpefie 1abopaTOPHBIX
KOHJICHCHPOBAHHON JlaboparopHbIC 3aHATHS B AYTUTOPHH: paboT, mpoBepka
cpene Ne 14-15 JIOMAIIHETO
Jlomariaee 3aganue: Ne 16-18 3a/IaHMs
3. Konebanus Konebanus kpucTaminMueckoi peneTku [Iposepka
KPUCTAIITNYECKON JlaGopaTopHble 3aHATHS B AyAUTOPUHU: 1abopaTOPHBIX
pemeTKu Ne 19-21 pabort, mpoBepka
JHomariaee 3ampanue: Ne 22-24 JIOMaIITHETO
3aJlaHus
4. |DneKTpOoHHBIEC CBOMCTBAa| DNEKTPOHHBIE CBOMCTBA TBEPABIX TEJ [TpoBepka
TBEPABIX TEI JIabopaTopHbIe 3aHATHS B AYUTOPHH: 1ab0pPaTOPHBIX
Ne 25-27 pabort, mpoBepka
Jomamrnee 3aganue: Ne 28-30 JIOMAIIIHETO
3a/laHus
5. JwusnexkTpuku JuanekTpuku IIpoBepka
JlaGopaTopHble 3aHATHS B AyAUTOPUHU: 1abopaTOPHBIX
Ne 31-33 paboT, mpoBepka
Homarraee 3aganue: Ne 34-36 JIOMaIITHETO
3aJlaHus
6. | CerHeTronNeKTpUKH U CerHeTorNeKTPUKH U MarHETUKH [TpoBepka
MarHeTUKH JIaGoparopHbIe 3aHATHS B AYTUTOPHH: 1a0b0PaTOPHBIX
Ne 37-39, Ne 42-44 paboT, mpoBepka
Jlomamaee 3aganue: Ne 40-41, Ne 35-47 JIOMAIITHET O
3a/laHus
7. | Ontdeckue cBoiicTBa | ONTHYECKHE CBOMCTBA KOHIEHCUPOBAHHBIX ITpoBepka
KOHJICHCHPOBaHHBIX cpen 1abopaTOPHBIX
cpen JlaGoparopHbIe 3aHATHS B AYTUTOPHH: paboT, mpoBepka
Ne 48-49 JIOMAIITHETO
Jlomamaee 3aganue: Ne 50-51 3aIaHus
2.4 IlepeyeHn yueOHO-MeTOAN4eCKOr0 odecrieyeHus IS

CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCH 10 JUCHUILIHHE (MOAYJIIO).

Ne

HaumenoBanue
pasnena

[TepedeHp yueOHO-METOANIECKOTO 00ECIICUEHUS TUCITUTIITUHBI 110

BBINOJIHEHUIO CAMOCTOSITEIbHON paboThI




2

3

OcCHOBHEBIE
MIOJIOKEHUS (PUBUKU
KOHJICHCHPOBAHHOTO

COCTOSIHUS

1. [Terpog, FOpuii BacmibeBud OcHOBBI (pr3nKu
KOHJCHCHPOBAHHOTO COCTOSIHHS: [ydeOHoe mocobue] /
10.B. Iletpos - Jonronpyansiii: Uaremnekr, 2013.

2. Mopo3oB, Anekcanap Wropesud DnemMeHTHI
COBPEMEHHOM (hM3MKU TBEPAOTO Tena: [yuebHoe mocobue] /
A.W. Mopo3os - Jlonronpyausiii: MaTemnexr, 2015.

3. [Teprament, Muxaun HMocudosud Meroasl
UCCJIEIOBAaHUM B OKCIEPUMEHTaJbHOU (u3uKe: yueOHOoe
nocobue s cryaeHtoB By3oB / M.U. Ileprament -
Honronpyansiii: Matemnekr, 2010.

4, benoycos, FOpuit Muxaiinosuy, bypmuctpos,
C.H., TepuoB, A.W. 3amaun 10 TEOPETUUYECKOW (HU3HKE:
yuebHoe nocobue miis cryaeHToB By3os / KO.M. benoycos,
C.H. bypmuctpo, A.U.TepnoB - JloaronpyaHblii:
HWurennekr, 2013.

Bzaumoneiicterue
MEXy aTOMaMH B
KOHJICHCUPOBAaHHOU
cpene

1. [Terpos, FOpuit BacunbeBuu OcHOBBI hU3UKH
KOHJ/ICHCUPOBAHHOI'O COCTOSIHUA: [yueOHoe mocoOue] /
1O.B. Iletpos - Honronpynusiit: Uatennexr, 2013.

2. Mopo3zoB, Anekcanap HUropeBud DieMeHTHI
COBpeMeHHOH (u3uku TBepAoro Tena: [yueOHoe mocobdue] /
A.N. Mopo3os - Jlonronpynusiii: Maremnekr, 2015.

3. Ileprament, Muxaun HMocudoBuu MeToas
WCCJICIOBAHUI B JKCIIEPUMEHTAJIbHON (Qu3nke: ydeOHOe
nocobue g cryaeHToB By3oB / M.U. IleprameHt -
Honronpyansiii: Matemnekr, 2010.

4, benoycos, IOpuit Muxaiinosuy, bypmuctpos,
C.H., TepnoB, A.M. 3amaun mo TeopeTuyeckoil ¢usmke:
yaeOHoe mocobue it cTyaeHToB By30B / FO.M. bernoycos,
C.H. bypmucrpos, A.U.TeprnoB - JlonronpynHslii:
Hurennekrt, 2013.

Konebanusa
KPUCTAIITNIECKON
pemeTKku

1. [Terpos, FOpuit BacunbeBuu OcHOBBI hU3UKH
KOHJICHCHPOBAaHHOTO COCTOsSIHUS: [ydeOHOe mocobue] /
10.B. Ilerpos - Jonronpynusenii: Uatennekr, 2013.

2. Mopo3oB, Anekcanap WropeBud DaemMeHTHI
COBPEMEHHOM (hM3MKK TBEpAOro Tena: [yuebHoe nocoodue] /
A.N. Mopo3os - lonronpyassiii: UaTemnexr, 2015.

3. [leprament, Muxaun HMocudoBuu MeToas
UCCIIC/IOBAaHUI B SKCIIEPUMEHTANbHOU (Qu3MKe: yueOHoe
nocobue s cryaeHToB By3oB / M.U. Ilepramenrt -
Honronpyansiii: Matennexr, 2010.

4, benoycos, FOpuit Muxaiinosny, bypmuctpos,
C.H., TepnoB, A.W. 3amaun 1o TEOPETUUYECKON (HU3HKE:
yaeOHoe mocobue i cTyaeHToB By30B / FO.M. bernoycos,
C.H. bypmucrpos, A.U.TepnoB - JlonronpynHslii:
HWuarennekr, 2013.




DJIEKTPOHHBIE
CBOMCTBA TBEPBIX
TeJ

1. [Terpos, FOpuii BacunbeBud OcHOBBI pu3nuku
KOHJCHCHPOBAHHOTO COCTOSIHUS: [ydeOHoe mocobue] /
10.B. Iletpos - Jonronpyansiii: Uaremnekr, 2013.

2. Mopo3oB, Anekcanap Wropesud DnemMeHTHI
COBpPEMEHHOM (PU3MKHM TBEpJOTO Tena: [yuyeOHoe mocodue] /
A.N. Mopo3os - lonronpynusiii: Maremekr, 2015.

3. [TepramenT, Muxaun HMocudoua MeTobl
UCCIICIOBAaHU B OKCIIEPUMEHTANbHOU (u3uKe: ydeOHOe
nmocobue st cryaeHToB By3oB / M.U. IleprameHt -
Honronpyansriit: MaTtemnekr, 2010.

4, benoycos, FOpuit Muxaiinosuy, bypmMucTpos,
C.H., TepuoB, A.W. 3amaun 1o TEOPETUUYECKON (HU3HKE:
yuebHoe nocobue miis cryaeHToB By3os / KO.M. benoycos,

C.H. bypmucrpos, A.U.TepnoB - JlonaronpynaHslii:
HWurennekr, 2013.
o. Tymaes, Esrenuit Huxomaesnu IIponeccel

HepeHoCa HHEePruHM  3JEKTPOHHOTO  BO3OYXICHHMS B
KOHJICHCHPOBaHHBIX cpenax: moHorpadwus / E. H. Tymaes;
M-Bo oOpa3zoBanusi u Hayku Poc. @enepannu, Kybanckuit
roc. yH-T - Kpacnomap: [KyOaHckuii rocynapcTBEHHBII
yHuBepcutert], 2013.

JudnexTpuku

1. [Terpos, FOpuit BacunbeBuu OcHOBBI hU3UKU
KOHJ/ICHCUPOBAHHOI'O COCTOSIHUA: [yueOHoe mocoOue] /
1O.B. Iletpos - Honronpynusiit: Uarennexr, 2013.

2. Mopo3oB, Anekcanap Wropesud DnemMeHTHI
COBpeMeHHOM (u3uku TBepAoro Tena: [yuedHoe nocodue] /
A.N. Mopo3os - Jlonronpynusiii: Matemekr, 2015.

3. [leprament, Muxaunn Mocudosuy Meroast
UCCIICIOBAaHUIH B OSKCIIEPUMEHTANbHON (u3MKe: yueOHoe
nocobue st cryaeHToB By3oB / M.U. Ileprament -
Honronpyansiii: Matennexr, 2010.

4. benoycos, FOpuit Muxaitnosuy, bypmuctpos,
C.H., TepnoB, A.M. 3amaun mo TeopeTuueckoil ¢usuke:
yaeOHoe mocobue i cTyaeHToB By30B / FO.M. bernoycos,

C.H. bypmucrpos, A.U.TepnoB - JlonronpynHslii:
Hurennekr, 2013.
5. Kynpsimos, Hukonait AnexkceeBud MeTo bl

HEJIMHEWHON MaTeMaTH4eckoi ¢u3uku: [yuyebHoe mocobue]
/ H.A. Kynpsiios - Jonronpyausiii: Uatennexr, 2010.

CerHeTonIeKTpUKH
U MarHeTUKH

1. MetinmuxoB, Eprenmii 3ammanoBuy Marsmetusm.
OcHoBbl Teopun: [yuebHOoe mocobue] / E.3. MeitnuxoB -
Honronpyansriit: Uatemekt, 2014.

2. IlerpoB, IOpuit BacunbeBuu OCHOBBI (QHU3UKH
KOHJICHCHPOBAaHHOTO COCTOsSIHUS: [ydeOHOe mocobue] /
10.B. Ilerpos - Jonronpynusenii: Uatennekr, 2013.

3. Mopo3oB, Anekcannp HropeBuu  DieMEHTHI
COBPEMEHHOM (M3MKU TBEpIOro Tena: [yuyebHoe nocodue] /
A.W. Mopo3os - Jonronpyansriii: Uatemiekr, 2015.

4. Tleprament, Muxamn  Hocudouy  Metoasl
WCCJICIOBAHUI B DKCIIEPUMEHTAIBHOW (QU3MKe: ydeOHOoe
nocobue s cryaeHtoB By3oB / M.U. IleprameHt -
Honronpyansriit: Uaremekr, 2010.




5. benoycos, Opuii Muxaiinosuu, bypmuctpos, C.H.,
TepuoB, A.W. 3anaun no TeopeTudeckoi (usmke: yuyeOHOe
nocobue mia cryneHtoB By3oB / HO.M. benoycos, C.H.
bypmucrtpos, A.W. TepuoB - Jlonronpynnbiii: MHTemnekr,
2013.

7. OnTtuyeckue
CBOMCTBaA
KOHJICHCUPOBAHHBIX
cpen

1. Hemtpenep,  Bombdranr  CoBpemennas
JazepHas  CIEKTpockomus: [ydeOHoe mocobue] /B.
Hemtpenep ; mep. ¢ anri. M.B. Psabununoi, JLA.
MensuukoBa, B.JI. [lep6oa ; mox pen. JI.A. MenbHuKOBa -
Honronpyansiii: MaTtemnekr, 2014.

2. Tapacos, Jles BacunbeBuu ®dusnka jnasepa:
/J1.B. TapacoB U3n. 2-e, ucnp. u nom. -M.: URSS, 2010.
3. [Terpos, FOpuit BacunbeBuu OcHOBBI hU3UKH

KOHJCHCHPOBAHHOTO COCTOSIHHS: [ydeOHoe mocobme] /
1O.B. Iletpos - Hoaronpynusiii: Uaremnexr, 2013.

4. Mopo3oB, Anekcanap WropeBud DnemMeHTHI
CcoBpeMeHHOI (usuku TBepAoro Tena: [yueOHoe mocoodue] /
A.N. Mopo3os - Jlonronpyausiii: Maremekr, 2015.

5. [Teprament, Muxaun Hocudosua MeToabl
UCCJICIOBAHUA B OKCIIEPUMCHTAIbHOW (M3HKe: ydueOHOe
nocobue ans cryaeHToB By3oB /M.M. Ileprament -
Honronpyansiii: MaTtemnekr, 2010.

6. benoycos, FOpuiit Muxaitnosuu, bypmucrtpos,
C.H., TepnoB, AWM. 3amaun mo TeopeTHUYECKON (QHU3UKE:
yueOHoe mmocobue ams cryaeHToB By30B / HO.M. Benoycos,
C.H. bypmuctpo, A.U.TepHoB - JloaronpyaHblii:
Wnrennekr, 2013.

Y4eOHO-METOINYECKUE

Marepuayibl Uil  CaMOCTOATENIbHON  paboThI

06yqa}oumxcx N3 YUCJIa MHBAJIMIAOB M JHI C OI'PAaHUYCHHBIMH BO3MOJXHOCTAMH

3n0poBbs (OB3) npenocrasnsitores B (hopmax, aAanTUPOBAHHBIX K OTPaHUYEHUSIM

HX 3J0POBbS U BOCITPUATHA I/IH(l)OpMaI_[I/II/II

JInst muL ¢ HapyIIEHUSAMU 3PECHUSA:

— B TIeYaTHOU (hopMe YBEITMUYEHHBIM MPUDTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA,

— B hopme ayauodaiina,

— B eyaTHou (hopme Ha si3bike bpaiins.

JIns nun ¢ HapyLIEHUSIMU CITyXa:

— B IeyaTtHou opme,

— B (popMe JIEKTPOHHOTO TOKYMEHTA.

I[JIH JiMI C HApYWICHUAMU OIIOPHO-ABUTATCIILHOTO allrapara:

— B IeyaTHou (hopme,

— B (popMe JIEKTPOHHOTO TOKYMEHTA,

— B opme ayaunodaiina.

3. Oo0pa3oBaTesibHbIE TEXHOJIOTUH.



B yuebHOM mporiecce UCHOIb3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI
IPOBEJCHUS 3aHATUN: JUCKYCCHsl, pa300p KOHKPETHBIX CUTyallud, TBOPYECKUE
3aJJaHusl, MO3TOBOM IITYpPM.

bonpmias yacTe JeKUMM M MPAKTUYECKHE 3aHATHS IPOBOIATCA C
WCITOJIb30BAaHUEM JIOCKM U CIPABOYHBIX MaTepHasioB. s mpoBeleHUs MEHbIIEH
YaCTH JICKIMOHHBIX 3aHATUA MCHOJB3YIOTCS MYJbTHUMEAHMIHBIE CpPEICTBA
BOCIIPOU3BEJECHUSI AKTHUBHOIO  COAEPKUMOIO, MO3BOJISIOLIEIO  CIYIIATENIO
BOCIIPUHUMATh OCOOEHHOCTH H3Yy4aeMOM NpoQeccCuH, 3a4acTyl0 HIPaoIue
pElIANIyI0 poJib B TMOHMMAHUM U BOCIPHUSATHH, a Tak k€ (OPMHUPOBAHUU
npo(ecCHOHANBHBIX KOMIETeHIMNH. Vcronb3yloTes nporpaMmbl MOJAETHUPOBAHUS
(du3HYEeCcKUX MPOIECCOB B (PM3UKE KOHJIECHCUPOBAHHOTO COCTOSIHUS U MPOTrPaMMBbI
OHJIAWHOBOTO KOHTPOJISI 3HAHUW CTYJEHTOB (B TOM YHCIE MPOrpaMMHOE
oOecrieyeHne JUCTAaHITMOHHOTO 00YUYEeHU).

[lo m3ywyaemoil NIWCUUILIMHE CTYAEHTAM MPEIOCTABISIETCS BO3MOMXHOCTb
OTKpBITO TIOJIb30BaThCsA (B TOM YHCJIE KONMMPOBaTh Ha JIMYHBIE HOCHUTEIH
uHpOpMallMK) TOJArOTOBJIECHHBIMH BEAYIIMM JaHHYIO JUCLMIUIMHY JIEKTOPOM
MaTepHalaMH B BUJE JIEKTPOHHOTO KOMILJIEKCA COITPOBOKIAEHUS, BKIIFOUAOIIETO B
ceOsi: DIEKTPOHHBbIE KOHCIEKTbl JIEKIUH; D3JIEKTPOHHBIE BApUAHTHI Yy4eOHO-
METOAUYECKUX MOCOOUM.

HHuTepakTUBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, UCTIOIB3YEMBIE B Ay TUTOPHBIX
3aHATHSIX:

— TEXHOJIOTUS Pa3BUTHUS KPUTHUECKOTO MBILUICHHUS;

— JIGKIIUM € TIPOOJIEMHBIM H3JI0KEHUEM;

— M3Y4YEHUE U 3aKpEIUICHHE HOBOIO0 MaTepHasia (MCIIOJIb30BAaHUE BOIIPOCOB,
CokpaTu4ecKkuii 11aor);

— 00CYXJIEHHE CJIOKHBIX U JUCKYCCHOHHBIX BOMPOCOB M mpodieM («3aiimMu
NO3ULHKIO (IIKaJla MHEHH)», MPOEKTUBHbIE TeXHHKH, «OAMH — BIBOEM — BCE
BMecTe», «CMEHU MO3ULNIo», «JUCKycCUsi B CTUJIE TEJIEBU3MOHHOTO TOK-IIOY»,
nedaThl, CAMIIO3UYM);

— pasperenue mpoosem («JlepeBo pemennin», «Mo3roBoii mTypm», « AHATU3
Ka3yCOB»);

— TBOPYECKHE 3aJaHUS;

— paboTa B MajbIX TpyMIax;

— TEXHOJIOTUSI KOMIIBIOTEPHOI'O MOJIETMPOBAHUS YUCIEHHBIX PacyeTOB.

IIpoBenenue Bcex 3aHATUN J1TAOOPATOPHOIO MPAKTUKyMa MPEAYCMOTPEHO B
KJlacce CHa0XEHHOM BCEM HEOOXOTUMBIM OOOPYJOBAaHMEM U KOMIIBIOTEpAMH IS
3¢ (HEKTUBHOTO BBIMOIHEHUS] COOTBETCTBYIOIIHNX J1a00paTOPHBIX padoT.

[Io wuTOoram BBIMONHEHHUA KaXI0M JabopaTOpHOM pabOTHl  CTYAEHT



OpEeNOCTaBIsAeT W  3allMIIaeT pa3pabOTaHHYI0 MpOrpaMMy  YHCJICHHOTO
MOJICJIMPOBAaHUSl W pacyera, MpUueM B Oecele ¢ MpenojaBaTeleM JIOJKEH
IIPOJIEMOHCTPUPOBATh 3HAHME KaK TEOPETHUYECKOIO0 U HKCIIEPUMEHTAJIbHOTO
MaTepuaia, OTHOCALIErocss K paboTe, Tak U HEOOXOIUMBIX IJIsI MPAKTUYECKOU
peanu3anuy paboThl KOMIBIOTEPHBIX TexHOJIOTHH. [locne 3amuThl 1abopaTopHOn
paboTBl  CTYZEHT  00si3aH  MPEJOCTaBUTh  OTKOPPEKTHPOBAHHYIO U
ONTUMHU3UPOBAHHYIO TPOrpaMMHYIO pa3paboTKy B (opmaTre HCIOIB30BaHHOM
KOMIIBIOTEPHOU CHCTEMBI.

JononuurensbHast (opMa KOHTPOJS d(PPEKTUBHOCTH YCBOEHHUsSI MaTepuaia U
IpUOOpEeTEeHNs MPAKTUYECKUX HABBIKOB 3aKJII0YAETCS B OTKPHITON MHTEPAKTUBHOMN
3aluTe J1abopaTOpHON pabOThl HAa YCTHOM BBICTYIUIEHHH NEpe]l ayJIuTopuei
COKYpPCHHUKOB.

ConpoBoXKJIEHUE CAMOCTOSITENIbHON Pa0OTHI CTYJIEHTOB TAK)XE OPTaHU30BAHO B
cienyromux Gpopmax:

— YCBOEHUE, TOTIOJHEHNE U BHUKAaHUE B paz0upaemble pa3aeiibl JUCHUIIINHBI
IpU MOMOIIM 3HAaHUU IOJIy4a€MbIX IO CPEACTBAM H3YYEHHUS PEKOMEHIYEMOM
JUTEPATYPBI U ITyTEM MOATOTOBKH JIOKJIAJIOB;

— KOHCYJIbTAllUM, OpTaHU30BaHHbIE AJIs1 Pa3bsCHEHHs MPOOJIEMHBIX MOMEHTOB
IIPU CAMOCTOSITEIbBHOM M3yYE€HUH T€X WJIM UHBIX aClIEKTOB PA3/EJIOB YCBAaMBAEMOMN
uH(pOpMaUKU B JUCIUIUIMHE.

JUist U1y ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbS IPEIYCMOTpPEHA
OpraHu3alys KOHCYJIbTallui C UCIOJb30BAaHUEM JIEKTPOHHOM MOYTHI.

4, OueHouHble CpeACcTBa VISl TEKYILIEr0 KOHTPOJISI YCIEeBAeMOCTH M
NMPOMEKYTOYHOM aTTeCTALMH.

4.1 ®oHjJ OLEHOYHBIX CPEACTB ISl IPOBeAEeHHS TEKYIIEr0o KOHTPOJIsI.
Texyuuii KOHTPOJIb: MPOBEPKa BHITIOTHEHUS J1A0OPATOPHBIX pabOT, OTBETHI
Ha BOIIPOCHI IO COOTBETCTBYIOIIUM pa3/ieliaM U3y4aeMOl JUCIUIIIIUHBI.

NTOroBbIil KOHTPOJIL: DK3aMEH.

4.2 @oHJ OIEHOYHBIX CPEACTB /JI1 NPOBeAEHHUS NPOMEKYTOYHOM
aTTecTalnum.

JlaGoparopHoe 3axanue Nel:



Onpeneadte Bee aiaeMeHTBI CHMMeTpHH, HopomIeHHbIe: a) IBYM#A
MJAOCKOCTAMI cHMMeTpHI; ) mIocKocTbio cHMMeTpHH 1 nepneH THKyaApHoi
eff ocbio CHMMeTpHH; B) 0CbIO cHMMeTpHH MopAnka n W mpoxongArieii BIoab
Hee IUIOCKOCTBIO; T) 0ChI0 CHMMeTPHH NMopAaka n W neprneHalKyaIApHoil efi
OCBLIO BTOPOTO MOPANKA; O} OByMsA HepeceRaiiiMHAca ocAMH cHMMeTpHIH:
£) YeTHoii HHBepcHOHHOIT 0CBI0 U MJI0CKOCTLIO, MpoXondAeii BIoJab Hee.

JlaGopaTopHoe 3aganue Ne2:
Hafith Bce saeMeHTHI cHMMeTpHH ToOYeYHOH rpyinsl mam.

JlaGopaTopHoe 3aganue Ne3:

Horazars, dyto I'llY pemerka He Momer comepmaTh oIMH aToM Ha
OIHY TOYKY pelueTkH.

JlaGopaTopHoe 3aganue Ne4:

Onpeneants THI pemersd bpaps, yaiasr koropoii obpasoBaHbl 1erap-
TOBLIMH KoopaHHataMil ny, nse, ng B caydae: a) n; anbo see derHsle, JHO0
pee HederHwle; 6) cyMMa n; obazateabHo YeTHAA.

JlaGopaTopHoe 3aganue Ne4:

OnpeneaniTs cHHTOHHIO KpHeTalaoB TodedHoii cHMMerpun 23, 32
W mm?2, NoaBeprHyTHIX XeficTBHI0 olHOOCHOTO MexXxaHHYeckoro HanpAmeHHA
BI0JIE KEpHcTajlorpapyecKHX oceli.

JlaGopaTopHoe 3aganue NeS:

Hafiti yroa Memny HopMasbio K miockoetd (031) M HanpasieHHeM
[010] B TerparoHassHOM EpHeraie ¢ napaMerpaMH ieMeHTapHoll Avelirn
a=10A,c=9A.

JlaGoparopHoe 3axanune Ne6:

Haa onpeneneHHA rekcaroHalibHbIX KpHCTANLIOB DoJdee ya00Ha YeThbl-
pexocHas cHereMa Musnepa—bpasa. [lokaszarh, Yro B clereMe HHaercos hkil
Munaepa—bpass b + k41 = 0.

JlaGopaTopHoe 3aganue Ne7:

Onpegeants npoctpaHcTBeHHOe pacniodomeHe oceii BToporo mo-
pAanka B rpynnax P222, P222,, P2,2,2, P2,2,2,4.

JlaGopaTopHoe 3aganue Ne§:

lorazath, UT0 1aA BekTOPOB TpaHcaAunii npaMoit R 1 obpatHoii G
pemerok BeimoaHAercA: R - G = 27 x k, rne k — meaoe Yncio.

JlaGopaTopHoe 3aganue Ne9:



[locTpouTs 06paTHYIO peleTky H HaiiTH pasMepsl H hopMy AYeiiki
Burnepa—Jeiitua naa poMéndeckoil permerkd ¢ BekTopaMH NpUMHTHBHEIX
Tpadcaannit a = 21, b = j, ¢ = 4k.

JlabopaTopHoe 3aganune Nel(:

”'T]HI?I':E’HIIL* MEPROTO MOPAOKA pPeHTreHOBCKUXY Jayiell B Hj'ﬁll"lt'(‘lﬂ][‘-‘l

EpHcTaLie HMeer nanHy pouaHst 2,10 A, Halttn napaserp aueiisn, ecan yrodu
cROALHeHnA paped 10°57,

JlaboparopHnoe 3axanue Nell:

Hatti HallMeHbIee MemgaToMHoe paccTodHHe B rpaHelleHTpHpoBaH-
HoM KyOMUeckoM KpHCTaLIe, ecall ailppasuia peHTreHoBCKOro HaaydeHHA,
pacnpoctpaHAwiteroca suoib [100], npodexoniT B HanpasiaeHHH [122]. Ya-
CTOTA ]“]i;.'l!f'-[lf‘HI[H L.

JlaGopaTopHoe 3aganmne Nel2:

2.6. Hafiti atoMubtil dasrop [ 18 oaHopo Horo pacnpeiedeHd £ wiek-
TPoHOB BHYTPH cephl panHycea K.

JlaGopaTopHoe 3aganune Nel3:

2.7, Hatitn erpysrrypisit arrop DasHea BpHCTATIHYCCKOIT CTPYRTY phi
alMasa.

JlaGopaTopHoe 3aganune Nel4:

CynTas MemaToMHoe paccToaHNe rg B KpHcTadiax Xe papHEIM 4,35 A,
OUEHUTH TeMIepaTypy ILIABJIeHHA HTOr0 BellecTBA.

JlaGoparopHoe 3axanue NelS:

~ Paccunrate no Merony JBbeHa 3HadeHHe nocroaHHoit ManeayHra
maa CsCl.

JlaGopaTopHoe 3aganune Nel6:

llosnaraa aToMbl #ecTRUMM miapaMi, HallTH 3aBHCHMOCTE BHYVTpeH-
Hefl 9Hepril oT OTHOMICHUA pPajiycoB NOJOMHTEILHBIX H OTpHIATENLHBIX
noHos B crpykTypax tHna NaCl, CsCl u ZnS.

JlaGoparopHoe 3axanue Nel7:

Kar naMeHaTea pasHoBecHoe paccTodHHe W 9HepridA peimeTki HoH-
Horo KpHcTa/uia, eciii 3apAa HoHAa BO3pacTeT B m pas’

JlabopaTopHoe 3aganue Nel§:



HaiiT Teoperiveckyo mpouyHocTh Ha pasaphbiB o 0THOTIIEHHID K Bee-
cTOpOHHeMY pacTtAmeHH0 kpHctaisina NaCl.
JlabopatopHoe 3axanue Nel9:

SaMEHYB Henmoury U3 N ogHHAROBBIX ATOMOB B KOJBIIO, MOACYHTATE
YHCa0 pasdalYHbIX OeTYIIHX BOJH IJA caydaeB NpoaodabHBIX KoJaebaHHil (cUH-
TaTh, YT0 cMellleHHA aTOMOB NPOHCXOIAT BAOAL IENOUKH ).

JlabopatopHoe 3axanue Ne20:

[lonyyuts BRIpameHHA 1A rpynnoBoii U (asoBoii cKopocTH npo-
NoabHBIX (POHOHOB JHHeliHoM MoHoaToMHoill uenoysu. Iloerponts rpadurn
MoJyUeHHBIX 3aBlHcHMocTell.

JlaGoparopHoe 3axanue Ne21:
Haiiti sarod nicnepenyl w( ) nasa anHeiiHoi nenodsi ¢ 6azicoM 13
aToMOB oHHAKOBOIT MAaCChI. "{H"I'[}[]]I'I'h I'I'h"l{]'.IIIH IIE]"I}"I{'IIIIUﬁ JapHcHMoOCTH.

JlaGopaTopHoe 3axanue Ne22:
Mpn kawroit Yactore KoaedaHWUIT caBHT ¢as Memay IBYMA aToMaMH
B OJHOMepHOH MoHoaTOMHOM uenodywe, HaxondAmMMHUcA Ha paccToAHHUH Sa,

cocTaBUT 7/2, ecait a = 2 A, a ckopocTh 3BYEa H000M/c”

[Ipn 3K3aMeHALIMOHHON (JOpMe NPOBEIECHUS MPOMEKYTOUHOM AaTTECTALMH
UCIIOJIB3YeTCs MATHOAITIbHAS CHCTEMa OLEHOK, ompezeneHHas «[lonoxenuem o6
DK3aMEHaX M 3a4eTax».

Ouenka "5" ("oTnuM4HO") BBICTABISIETCS CTYIEHTY, OOHAPYKUBIIEMY
BCECTOPOHHEE CHCTEMAaTHYECKOE 3HaHWE Y4YEeOHO-IIPOrpaMMHOr0 Marepuana,
yMeHuEe CBOOOJHO BBIMOJHATh NPAKTUYECKUE 3aJaHUSI, OCBOMBILIEMY OCHOBHYIO
JUTEPATYPy U 3HAKOMOMY C JIOTOJHHUTEIBHOW JIMTEPATYPOH, PEKOMEHIOBAHHOU
nporpammoit. "Onenka "5" ("oTauuHO") BBICTaBISETCS CTYAEHTaM, YCBOMBILIUM
B3aMMOCBSI3b OCHOBHBIX TIOHSATHH JUCITUTUIMHBI B X 3HAYCHUU JIJIs1 IPUOOpETaeMOn
npogeccuu, MPosIBUBIIEMY TBOPUECKHE CIOCOOHOCTH B TOHUMAaHUH, U3JI0KEHUU U
UCIIOJIb30BaHUH Y4eOHO-TIPOTPaMMHOI0 MaTepuasa.

Ouenka "4" ("xopouio") BEICTaBIAETCS CTYICHTY, OOHAPYKHUBIIEMY [TOJIHOE
3HAHHE y4eOHO-IIPOrPaMMHOI0  MaTepuaja, YCHEIIHO  BBINOJHUBILIEMY
NPEAyCMOTPEHHbIE  MPOTrpPamMMOi 3a/layd,  YCBOMBIIEMY  OCHOBHYIO
pekoMeHJ0BaHHY0 JuTeparypy. Onenka "4" ("Xopoiio") BEICTAaBISETCS CTYACHTY,
MOKa3aBIlIEMy CUCTEMaTHYECKHI XapakTep 3HaHUI MO TUCHUILUIMHE U CIIOCOOHOMY
K UX CaMOCTOSITEJIbHOMY MOMOJIHEHNUIO M OOHOBJICHHIO B X0JI€ JajbHeHIIeH yueonl
U Ipo¢eCCUOHATIBHON AESITEIbHOCTH.

Ouenka  "3"  ("y#OBIETBOPUTENBHO'")  BBICTABISIETCS  CTYAEHTY,
OoOHapy>KMBILIEMY 3HAHWE OCHOBHOTO y4eOHO-TIPOrpaMMHOI0 MaTepuaia B 00beMe,
HEO0OXOIMMOM I JaJIbHEHIel y4eObl M mpeacTosiel padoTsl mo npodeccuu,
CIPABJISIIOUIEMYCSI C BBIMOJIHEHUEM 33JJaHUM, TPEIYCMOTPEHHBIX MPOTPaMMOM.
Onenka "3" ("ymZOBIETBOPUTENBHO'") BBICTABISETCS CTYyACHTAM, OOJAJArOIIIM



HEOOXOIMMBIMU 3HAHUSIMU, HO TOITYCTHUBIIIMM HETOYHOCTH B OTBETE Ha HK3aMEHE U
IIPU BBIIIOJHEHUH 9K3aMEHAIIMOHHBIX 3aJJaHU.

Ouenka "2"  ("HEyIOBJETBOPUTENIHHO")  BBICTABISAETCA  CTYACHTY,
OOHapyKMBIIEMY CYIIECTBEHHbIE MpOOEiAbl B 3HAHUSAX OCHOBHOIO Y4eOHO-
IpPOrpaMMHOr0  MaTepHajia, JAOMYCTUBIIEMY MPHUHIMIHAIBHBIE OIIMOKH B
BBINIOJIHEHUH MPEyCMOTPEHHBIX NMporpaMMon 3aaanuil. Kak mpasuio, ouenka "2"
("HEyIOBIIETBOPUTENBHO'") CTABUTCS CTYACHTaM, KOTOPbIE HE MOT'YT MPOAOJKATh
oOydeHue WIM MPUCTYNHUTh K MPO(ECCHOHATBHONU JEATENBHOCTH MO0 OKOHYaHHUH
By3a 0€3 10NOJHUTENbHBIX 3aHATUH M0 COOTBETCTBYIOIIEH AUCLUILIIMHE.

OuneHouHble cpeAcTBAa JUIsl HWHBAJIMAOB MW JUI C OrPAHUYECHHBIMU
BO3MOXKHOCTSIMU ~ 3[I0POBbSl  BBIOMpAIOTCS C Y4YE€TOM HX HWHAMBHUIYaJIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— nOpd HEoOXOJAMMOCTM MHBAJIMAAM U JIHMIAM C OTPaHUYEHHBIMH
BO3MOYKHOCTSIMH ~ 3/I0POBbSl  MPEAOCTABIISACTCS JIOMOJHUTEIBHOE BpeMs IS
MOJTOTOBKM OTBETA Ha 3K3aMEHE;

— IpU TPOBEIACHUM NPOLEAYPbl OLEHUBAHUS pE3yJbTaTOB OOydYEHUs
WHBAIMIOB M JIMIl C  OrPAHMYEHHBIMHM  BO3MOXKHOCTSIMH  3JI0pPOBbS
peyCMaTPUBAETCS MCIOIb30BAaHUE TEXHUUYECKUX CPEACTB, HEOOXOIUMBIX UM B
CBSI3M C UX MHIUBUYAIbHBIMA OCOOEHHOCTSIMU;

— [pU  HEOOXOAMMOCTH g  OOydalIIMXCd C  OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbSl U HMHBAJIMJIOB IMPOLEAYpa OIIEHUBAHUSA PE3YyJIbTaTOB
OoOy4eHHMsI IO JUCHUIUTMHE MOKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa olieHMBaHUS pe3yJIbTaTOB OOYYEHHS WHBAJIUAOB U JIHUI[ C
OTPaHUYECHHBIMA  BO3MOXXHOCTSMHM  3JI0pPOBbsI IO  JUCLUIUIMHE  (MOJIYJIO)
npelycMaTpuBaeT MpeaocTaBieHne uHpopManuu B (popmax, aJanTUPOBAHHBIX K
OTPAaHUYEHUSM UX 3[J0POBBS U BOCIIPUATHS HHPOPMALIUH:

JUist iuL ¢ HapyIIEeHUsIMU 3pEHUS:

— B IIeYaTHOU (hopMe YBEJIMUYEHHBIM HIPU(TOM,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JUis U1 ¢ HapyIICHUSAMH CIyXa:

— B IeyaTHo (opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

Jnis Au1l ¢ HapyIIEHUSAMH OTIOPHO-JBUTAaTEIbHOTO armapara:

— B IeyatHou opme,

— B (popMe JIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeuYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHUHTEHTa 00y4JarOIIHUXCS.



5. IlepeyeHb OCHOBHOH M [ONOJIHUTEJbHON Y4eOHOW JMTepaTyphbl,
HEe00X0UMOI1 J1JI1 OCBOCHHUSA TUCHMILIMHBI (MOTYJIA).

5.1 OcHoBHas JMTEpaTypa:

1. [TetpoB 1O.B. OcHOBBI (U3MKK KOHAEHCHPOBAHHOTO COCTOSHHUSI:
yuebHoe mocobue / HO.B. Iletpos. - Jonronpynusni: Uatemnexr, 2013. - 213
C. - (dusrexoBckuii yueOHuk). - ISBN 9785915591102,

2. Mopo3oB A.W. DneMeHThl COBpeMEHHOW (M3HKH TBEPAOrO Tena
[Texct]: [yueObHOe mocoomue] / A.M. MopozoB. - Jloaronpyausiii: MHTEIEKT,
2015. - 213 c.: un. - ISBN 9785915591911.

3. IIeprament M.M. Meronsl HCCIENOBAHUM B OKCHEPUMEHTAJIBHOU
buzuke: yueOHoe nocodue s CTYJICHTOB BY30B / M.
[lepramenr. - Honronpyauseiii: MaTtemiekt, 2010. - 300 c.: un. - (PU3TEXOBCKUIA
y4eOHUK). - bubmuorp. B koHiie rias. - ISBN 9785915590266.

5.1. domosiHMTeILHAS JIUTEPATYpA:

1. Tymae E.H. Ilporecchl mnepeHoca S3HEPTUU DJIEKTPOHHOTO
BO30Y’KJIEHUS B KOHJIEHCUPOBaHHBIX cpenax: monorpadus / E.H. Tymaes;
M-Bo o6pazoBanusi u Hayku Poc. denepanmu, KybOanckuii roc. yH-
T. - Kpacnomap: [KyOaHckuii rocygapCTBEHHBIM yHUBEPCHUTET],
2013. - 226 c.: un. - bubmmorp.: c. 207-223. - ISBN 9785820909481.

2. benoycos, HOpuit MuxaiinoBud. 3agaud MO TEOPETHUECKON
dbusuke: yduebHoe mocobue st cryaeHToB By30B / HO.M. benoycos,
C.H. bypmuctpoB, A.M. Tepnos. - Hosronpynusii: HWHTemnekr,
2013. - 581 c. - (PusrexoBckuid yueOHWK). - bubmumorp.: c. 579-
581. - ISBN 9785915591348.

3. TI'pocoep A.FO. Tlomumepsr 1 OMOMIONMMEPHI C TOYKH 3pEHUS
¢usukn / AFO. T'pocbepr, A.P. Xoxyo; mep. ¢ anni A.A.
Anposa. - Honronpyaueii: Uuarennexr, 2010. - 303 c., [12] n. uB. wn.:
wi. - bubmuorp.: ¢. 300-303. - ISBN 9785915590877

6. Ilepeuennb pecypcosB HHGOPMALIMOHHO-
TeJIEKOMMYHUKAIIMOHHOI ceTn «VHTepHeT», HEOOXOAUMBIX [JIf
OCBOCHUS TUCUMILIMHBI (MOAYJIA):

Ne Ccblika IlosicHeHne
1 http:/Awww.book.ru BOOK.ru ~ ONIEKTpOHHAA 6H6J1£10TeqHa;1 cucrtema (9BC)
COBPEMEHHOM yUeOHOI M HAyYHOI JTUTEepaTypHhl.




bubnnoreka BOOK.ru comepXuT akTyalbHYIO JUTEPATYPYy
0 BCEM OTpAcisM 3HAHUW, KOJUICKIHUS IOMOJIHIETCS
AIIEKTPOHHBIMU ~ KHUTaMU paHbllle M3JaHHUsl I€4aTHOM
BEPCHUHU.

2. http://www.ibooks.ru

AMOyKC.py — 2IeKTpOHHAs OMOIMOTEUHAs cCCTeMa yu4eOHOM
U HAay4HOW JIMTEpaTypbl. B DIEKTPOHHYIO KOJUIEKLHUIO
BKITIOYCHBI COBPEMCHHBIC YYCOHWKH W IOCOOMS BENYIIUX
usnarenscts Poccnn.

http://www.sciencedir

[Tnarpopma ScienceDirect obecreunBaeT BCECTOPOHHUI
OXBAT JINTEPATYPHI U3 BCEX 00JacTei HAYKH, MPEIOCTABIISS

3. ect.com JOCTYTI K 60J1ee yeM 2500 HanMeHOBaHM KypHAJIOB U OoJiee

11000 kHUT K3 KOJUIEKIIMH U3aTEIbCTBA «DJIb3EBUPY.

baza panmupix Scopus wunHzmekcupyer ©Oonee 18 ThIC.
4 http://www.SCOpPUS.CO | HAMMEHOBaHMI JKYPHAJIOB OT 5 TBHIC. MEXKIYHAPOIHBIX
) m U3JIaTEeNbCTB, BKItouas 6omnee 300 poccuiickux KypHaoB.

_ . Scirus — OecmiaTHas TMOMCKOBas CHUCTEMa Ui IOMCKa

5. http://www.scirus.com .

Hay4YHOUH MH(OpMaIum.

Hayunass onexktponnas Oubnuoreka (HOB) comepxkur
6. http://www.elibrary.ru | mosHOTEKCTOBbIC BEpPCHHM HAYYHBIX H3JAHHA BEAYIIHX

3ap}I6e)KHI>IX Hn OTCUYCCTBCHHBIX U31aTCIILCTB.

1. MeToaudeckue yKazaHusl JJisi 00y4alOIMXCsl MO0 0CBOECHUIO
AUCHUILIMHBI (MOIYJIs1).

Ha camocTtosiTensHyto paboTy cTyAeHTOB 0TBOAUTCS Oosiee 50% BpeMeHH OT

oO1Iel TPyIOEMKOCTH AUCHMIUIMHBL. COMPOBOXKIEHUE CaMOCTOSTEIbHON padOThI

CTYJIEHTOB OPraHM30BaHO B CIEAYIOUX (popMax:

1.

Brimonnenune TEOPETUUECKUX 3alaHUH o

M3y4aeMOMY pa3Aeiny AUCUUILINHBI.

2.

[IpoBepka 3HaHWM CTYJIEHTa OCHOBaHAa Ha

KOHTPOJIbHBIX BOIIPOCax, IMPHUBCACHHLBIX B OIIMCAHHUH pa6OTI>I u

JOIOJHUTCIIbHBIX BOIIPOCAX, KaCaromUXCsAd COOTBCTCTBYIOIHX

pa3aenoB IUCIUILIMHBL.

3.

Brimonnenue JOMAIIIHUX 3aJlaHuN o

MPAKTHYCCKUM 3aHATHAM.

4.

YcBoeHue, JIOTIOJITHEHHUE W BHHUKaHHE

pa36HpaeMLIe pa3acibl JUCHOUILIMHBI IIpHU ITOMOIIHA 3HAHMUU

MMoJIiydacMbIX 110 CpCACTBAM  HU3YUCHMHSA peKOMeHﬂyeMOﬁ

JIUTEPATYPBL.

5. KOHCYJIBTaI_II/II/I, OpraHU30BaHHBIC JJIA PAa3bACHCHUA
HpO6JI€MHBIX MOMCHTOB IIpU CaMOCTOATCIbHOM HM3YYCHHH TCX
HIJIM HMHBIX aCIICKTOB pPa3JCiiOB YCBaHBaeMOﬁ I/IH(bOpMaHI/II/I B
JUCIHHITIINHE.



8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJOIMH, MCIOJb3YyEeMbIX
IPUH OCYHIECTBJIEHHMH O0pPa30BaTeJbHOI0 IMpoLecca MO0 IMCHUIIMHE
(MoayJi10) (Mpu HEOOXOAMMOCTH).

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIi:

I. KommbproTepHOE TECTHPOBAHME II0 MWTOTaM W3Y4YEHHsS Pa3leioB

UCIAIUINHEI.

2. HpOBCpKa JOMallTHUX BaIIaHI/Iﬁ N KOHCYJIBTHUPOBAHHC IIOCPCACTBOM

BHGKTPOHHOﬁ ITIOYTHI.

3. Hcrnonp3oBaHWE DIEKTPOHHBIX IPE3CHTAUMKA IPU  NPOBEACHUHN

MIPAKTUYECKUX 3AHATUU.

8.2 IlepeyeHb NPOrpaMMHOr0 oGecrieYeHusI:
1. Oneparnmonnas cuctema MS Windows.
2. UnarerpupoBannoe odpucHoe npunoxenne MS Office.

3. Obecneuenue nHOOPMAIIMOHHON 0€30MaCHOCTU—aHTHUBUPYC.

Q. MarepuajibHO-TeXHHUYECKASA 0a3a, HeoOXxoauMan ISt

OCyILIeCTBJICHHSI 00Pa30BaTEIBLHOIO MPOLECCA MO JUCHUILINHE (MOTYJIIO).

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIHITIINHBI

Ne Bun pabot
(MomyJs1) M OCHAIIEHHOCTD
1.| 3ansaTHs NeKUMOHHOTO | YuyeOHas ayAUTOpHS /sl IPOBEACHUS 3aHATHH JEKIIMOHHOTO
THIA tuna ayz. 206C, ocHalieHHasi Ipe3eHTAlMOHHONW TEXHUKON
(mpoexTop, 3KpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpamMmmMHbeIM obecnieuennem (I10).
2.| JJabopaTopHble paboThl | YueOHas ayquTOpus AJs IPOBEICHUS J1a00paTOPHBIX paboT
ayn. 320C, ocHareHHOE JTA0OPaTOPHBIM 000PYTOBAHUEM.
3.| I'pynnoBbie Aynuropus Ne 209C
(MHIUBUIYaTbHBIE)
KOHCYJIbTaIlH
4.| Texyuuii KOHTPOIIb, Aynurtopus Ne 209C
IPOMEKYTOUHAS
aTTecTanus
5.| CaMmocTosTenbHas Kabunet s camoctostensHoi padoTsl 208C, 204C, 205C
pabota OCHAILICHHBIA KOMIIBIOTEPHOU TEXHUKON C BO3MOXKHOCTBIO

MOAKIIOUEHUS K ceTh «HTepHEeT», MporpaMmMoil 3KpaHHOTO
YBEJIMUYEHUS M 00ECTICUECHHBIN JOCTYIIOM B DJIEKTPOHHYIO

nH(pOpPMaIMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCHUTETA.




