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MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (aoueHT) MokwuH A.B.
Kadoenpa BblYUCINTENBHON OU3NKN U MOLENVUPOBAHUS PUINYECKUX MPOLEeCCOB
Hay4yHo-neparornyeckoe otaenerHne , Anatolii.Mokshin@kpfu.ru ; BoueHT, K.H. (AoUeHT) XyCHYTAMHOB
P.M. kadbenpa BblMUCIUTENBHOWN (PUIMKN N MOOENVNPOBAHNSA (PU3NYECKMX MPOLIECCOB
Hay4HO-neparormyeckoe oraenexHme , khrm@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio npenogasaHns ucumnivHbl "XXnakoro n amopgpHOro COCTOSIHUS BelecTBa" SBNsSeTCS
N3yyeHne MUKPOCKOMMYEeCKon Teopnn KOHOEHCUPOBAHHOINO COCTOSHNS BellecTBa.

3anayun n3y4eHns QUCUMNIMHLI - N3y4eHNe COBPEMEHHBIX NPEenCTaBNeHN 0 KOHAEHCMPOBAHHOM
COCTOSIHVM BELWECTBA, MPUHLMMNOB CTPOEHUSI U OCHOBHBLIX (PU3NYECKMX CBONCTB KOHOEHCMPOBaHHbIX
cpean: TBepAObIX TEN, XNOKOCTEN, KONMOUAHbLIX OMCMEPCUiA, MONMMEPOB, XUOKUX KPUCTANNOoB,
OMONOrMYEeCcKmxX CUCTEM.

O3HakoM/IeHNE C OCHOBHbIMM 3KCMEPUMEHTaNIbHbIMM METOAAMUN (PU3MKN KOHAEHCMPOBAHHbIX CPes, 1
C ee pPosbio B Pa3BUTMM HAYKN U COBPEMEHHbIX TEXHONOMMIA.

2. MecTo OUCLMNMMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

[DaHHas yuebHas gucumnnmHa BkntodeHa B pasgen " ®TO.5.1 dakynbTaTvBHbIE ANCUMMINHBL"
OCHOBHOIH 0bpa3oBaTefibHOl Nporpammbl 44.04.01 MNeparornyeckoe obpasoBaHne U OTHOCUTCS K
6a3oBoli (obwenpodoeccmnoHanbHoit) yactn. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnuHa "Xnakoro n amopgoHOro COCTOSHNSA BeLecTBa" ABNSETCA O4HOW U3 OCHOBHbIX B 61oke
LMCLMNANH KypCOB Mo BbiBopy NpodomnbHOM noarotoBkun marnctpos (PTO.6.2).

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

LLincpp komnereHumu npwoﬁpgg::nlggl)ﬁg;ﬁaewuuuu

OK-1 3HaTb: 06wWme NONoXeHUs Puankn, 6a3oBble KOHLENLUN U
NOHSATUNS YMETb: MCNONb30BaTb CTAHAAPTHbIE aNrOpPUTMBbI 1

(0bLWeKyNnbTypHbIE ) B 6

KOMNETEHLAN) €CTeCTBEHHO-Hay4YHble MeToabl Bnagetb: 6a30BbIM
MaTeMaTuM4ecKnM annapaTom
3HaTb: oM3nYeckne n MateMaTnyeckme MeToabl 1 anropuTMb

OK-3 YMeTb: UCNONb30BaTh yXe N3BECTHbIE METOAbI UCCNEN0BAHMS,

(0BLeKkynbTypHbIE a TakXe YMeTb BbINOMHATL CAMOCTOSATENIbHOE Pa3BUTHE U

KOMMeTeHumN) obobLeHne hnanko-mateMaTnyeckmx Metoaos Bnanetsb:
HaBbIKaMN OCBOEHMS HOBbIX (OM3MKO-MaTEMATNYECKUX METOLOB
3HaTb: 06wWMe NOHSATUS O PECYPCHO-NHGOPMALIMOHHbBIX Basax
LS pelweHns NpodeccnoHanbHbIx 3aaad, CBA3aHHbIX Kak €

OK-4 Hay4YHbIMU UCCNEOOBaHNSAMM B 06nacT oU3nKn, Tak 1 B

(OBLIEKYNIbTYPHbIE obnactn MeToankmn npenofasaHns OU3NKN YMeTb:

KOMNETEHLLAN) hopMMpOoBaTh PECYPCHO-MHPOPMALMOHHbIE 6a3sbl Ans
peweHns npodoeccrnoHanbHbix 3aaad Bnanetb:
COOTBETCTBYIOWMNM MOHSATUAHBIM, (PU3NKO-MaTEMATNYECKIM
annapaTom
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kadpenpoit, o.H. (noueHT) MokwmH A.B. , BOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
3HaTb: OCHOBHbIE KOHLIENUNN, CBA3AHHbIE C
WHPOPMALIMOHHBIMY TEXHONOIMAMA B obnacTu
pn3nKo-maTemMaTnyeckoro oﬁpasoBava YMeTb: ncnonb3osartb

Lncpp komneteHLUN

OK-5 MHPOPMALIMOHHbBIE TEXHOMOMMK, a TakXXe HOBble 3HAHUS U
(0bLwekynbTypHbIE yMeHVs B 06n1acTsx, He CBSI3aHHbIX CO CAPEPO OM3NYECKNX
KOMMETEeHLMW) nccnenoBaHuii u PUsnko-maTeMaTnyeckoro obpasosaHmsl

BnageTb: cnocobHOCTBIO CAMOCTOSAITENBHO npmoépeTaTb Cc
NMOMOLLbIO MHPOPMALMOHHbBIX TEXHONOMNIA N NCNONb30BaThb B
NpakTN4Yeckon [eaTenbHOCTN HOBble 3HAHUA N YMEHUSA

3HaTb: rocynapCTBEHHbI (PYCCKMiA), 1 MUHOCTPAHHbIE SI3bIKU Ha
OMK-1 YPOBHE, NMO3BONSIOWMM OCYLECTBNATL NPOPECCUOHANBHYIO
KOMMyHMKaumio YMeTb: foenatb Aoknanbl U coobweHms Ha

g‘:ﬂ?_fgf::ﬂv?:fnb“b'e rocy0apCTBEHHOM M MHOCTPaHHOM a3blkax Bnagetsb:
rocy0apCTBEHHbIM N MHOCTPAHHbIMU A3blkaMy Ha JOCTATOYHOM
yPOBHE, NO3BONSIOWEM CBODOAHO N3BACHATLCS M MOHMMATb
3HaTb: 06wWwme Nnoaxoabl B OCYLECTBNEHNM NPOECCUOHANBHOTO
PU3MNKO-MATEMATNYECKOrO 1 IMYHOCTHOrO camMoobpa3oBaHms
OriK-2 YMeTb: CaMOCTOSATENBHO CTaBUTb HAy4Hble 334341 U UcKaTtb
(npodheccunoHanbHble cnocobbl ans nx peweHns Bnanetb: cnocobHOCTbIO
KOMNeTeHLmm) OCYLWECTBASATL CaMO0bpasoBaHme 1 NPOEKTMPOBaTb
LnanbHenwmnin 0bpa3oBaTenbHbIA MAPLWPYT U
npogpeccmnoHanbHyo Kapbepy
3HaTb: COBPEMEHHbIE METOANKM U TEXHONOMMM OpraHm3aumm u
peanusaummn obpasoBaTenbHOro npouecca Ha pasnnyHbIX
obpasoBaTenbHbIX CTYNEHAX B 00pasoBaTenbHbIX yYPeX AEHNSX
MK-1 YMeTb: NpakTnyeckn NpUMeHATb MeToAbl U TEXHONOrNA
(npodpeccunoHanbHbie COBPEMEHHOI0 (Pr3MKO-MaTeMaTM4eckoro obpasoBaHus
KOMMeTeHuunn) Bnapetb: HaBbikamMy TECTMPOBAHWS, anpobaumm n

MCNONb30BaHMNS METOO0B U TEXHONOIM A
doM3rKo-MaTeMaTnyeckoro obpasoBaHns B pasnmyHbixX
obpasoBaTesibHbIX YYPEeXaAeHUSX

3HaTb: OCHOBHbIE MOMOXEHUS U COAEPXKAHNE COBPEMEHHbIX

AK-16 obpa3zoBaTefibHbIX TEXHONOMNIA 1 METOAMK 0By4eHUs YMeTb:
NMPOEKTUPOBATb HOBOE y4ebHOE CoepXaHne, TEXHONOMK 1

Sg%%ffg:ﬂﬁ:f”wb'e KOHKpPeTHble MeToaukn obyyeHns BnaneTb: Metonamm
NMPOEKTUPOBAHNS COBPEMEHHbIX YHEOHBIX NPOrpamMm 1
KOHKPETHbIX METOAUK 0ByYeHNS
3HaTb: 0bwWwme NOHATNS, anroOpUTMbl 1 METOAbI ANArHOCTUKMN 1
MK-2 OLIEHMBAHNS KayecTBa 06pa3oBaTenbHOro npouecca YMeTb:
(npodheccunoHanbHble OCYLWECTBNSATb MOHUTOPUHI KayecTBa 06pa3oBaTenbHOro
KOMMeTeHuunn) npouecca Bnagnetb: MeTonamn aHKkeTMpoBaHNS, TECTUPOBAHNS,
OLIeHKWN 3HaHWA, yMEHWI N HaBbIKOB CTYOEHTOB
3HaTtb: MeTobl, KOHLENUMM 1 NOAX0Abl OpraHm3aLmm
MK-4 nccnenoBatenbckoil paboTbl 0byyatowmnxcs YMeTb: CTaBuTb
(npocheccunoHanbHble aKkTyanbHble uccnenosarenbckme 3a8ayn 1 BbiMoHATb
KOMNeTeHLmm) COOTBETCTBYIOWMIA KOHTPONb BnageTb: HaBblkaMy pyKoOBOACTBA

nccnepoBatenbckoi paboTon obyyarowmxcs

3HaTb: noaxoabl B pa3paboTtke 1 peanusaunm

MK-8 obpaszoBartesibHbIX MOOEeNe, METOANK, TEXHONOMNA 1 MPUEMOB K
aHannay pesynbTaToB npouecca YMeTb: pa3pabartbiBarth,
ncnonb30BaTb U nNpegnaratb opurnHanbHble METOOUKN U
noaxoabl B 06ydeHun Bnagetb: metogamu oopMmnpoBaHns u
peanvsauun obpas3oBaTtenbHbIX TEXHONOMNIA

(npodbeccrnoHanbHble
KOMMeTeHuunn)
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Mporpamma amcumninHbl "dramka Xnokoro 1 aMmopgHoro coctosHus Bewectsa"; 44.04.01 MNeparormyeckoe obpasoBaHune; 3aBeayoLWmin
kadpenpoit, o.H. (noueHT) MokwmH A.B. , BOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE (PU3NYECKUNE SABNEHNS, MOLENMN N SKCNEPUMEHTbI; MeToabl (hrn3n4eckux nccnenoBaHnii u
N3MepeHnin; ICTOYHMKM NOrpeLHOCTEN 1 nX Knaccudpmkaumio; dnsnyeckme NpUHLMNbI, 3aKOHbI 1
Teopuun; CBA3b HN3NKM C APYrUMU HAyKaMmu, B HACTHOCTW C BbIYUCINTENBHOM MaTEMATHKONA 1
TexHWKOIN; OCHOBHbIE YNCNEHHbIE METOAbI PELIEHNS 3a8a4y U 06paboTku pedynbTaTtoB N3MEPEHWIA.

2. DONIXEH yMeTb:

BbiSiBNATb CywWweCcTBEHHbIE NPU3HAKN OM3NYECKNX SBneHuin; dopMynnmpoBaTb OCHOBHbIE oU3nyeckmne
3aKoHbl; MpuMeHaTb ong onucaHns Puanyeckmx SBNEHNN N3BECTHbIE ON3NYECKUE MOOENN;
OnucbiBaTb on3nyeckme SBNEHNS 1 NPOLLECChl, UCMONb3yst Hay4Hyto TepMuHonoruio; ObpabatbiBaTh
pe3ynbTatbl namepeHuii, MpeanctaBnsTe pas3nnMyHbiMKM cnocobamm rnanyeckyo MHEPOPMaLMID;
Pewatb 3agaym BblyncnntenbHom omnankn; Bnagetb METOLOM pa3MepHOCTEN ONS BbISBNEHWS
OYHKUNOHANbHOW 3aBUCUMOCTU; [TPUMEHSATL 3HAHNE PU3NYECKNX TEOPUIA AN aHaNM3a HE3HAKOMbIX
domaundeckux cutyaumin; CTpykTypmnpoBaTb On3NYECKY0 MHGOOPMALMIO, UCNONb3YS HAay4YHbI METOL
nccnegoBaHun.

3. OONXEeH BnageTb:

M3amepeHns OCHOBHbIX chmnamnyeckmx BennymH; OnpeneneHns NorpewHoCcTen N3MepPEHNii;
["PaMOTHOro NCNoNb30BaHNS (PUINYECKOr0 U MaTEMATUYECKOro Hay4yHOro s3blka; OueHKN
pesynbTaToB NPOCTEMWNX PU3NYECKNX IKCNEPUMEHTOB; HNCNEHHbIX pacyeToB (PUINYECKMX BENNYNH
npw peweHnn 3agay 1 obpaboTke pesdynbtaTos; [pencraBneHns onany4eckor MHpopmaumm
pas3nuyHbiMK crnocobamu: (B BepbanbHoO, 3HAKOBOI, aHANMTUYECKO, MaTeEMaTNYECKON,
rpadon4eckoi, CXeMOTEXHNYECKOI, 06pa3Hoii, anropuTMUYEcKoin dpopmax).

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

cnocobeH ncnonb3oBatb 6a30Bble 3HAHWS 1 HABBIKW YNPaBAEHUS MHOPMaLMER ONs peleHUs
nccnepoBaTenbCkmx NPoeccnoHanbHbIX 3aaad

4. CTpyKkTypa 1 cogepxaHve AUCLUNIUHBI MOAyNs
Obwas Tpy[0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 4 CeMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENbHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AucCUMnIMHe/ MOAYNIO
Tematuyeckun nnaH AUCUUNNUHBI/MOAYNS

Buabl n yachbl
Pasne ayoMTOpHOM paboThbl,
aen H MX TPYLO0EMKOCTb
enensi pyA Tekywue coopmbl
N .D.VIKIIL(I.)V‘IJ‘I'IVJLV;'HbI/ CemecTp, ecTpa (B uacax) KOHTpONS
n eKuM“I1paxmqecmenaﬁoparopuble
3aHATUSA paboTbl
Tema 1. YcTaHoBOYHas

1 _
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Mporpamma amcumninHbl "dramka Xnokoro 1 aMmopgHoro coctosHus Bewectsa"; 44.04.01 MNeparormyeckoe obpasoBaHune; 3aBeayoLWmin
kadpenpoit, o.H. (noueHT) MokwmH A.B. , BOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen
Henensa MX TPyAOEeMKOCTb Tekywme coopMbl
N 'D'"Kn""')""’;'_r;"”b'/ CemecTpl e mectpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATNA pa601b|
[MncbMeHHoEe
Tema 2. Teepnoe JomatuiHee
. COCTOSIHME. 4 2 4 2 0 3ajaHue
lNMncbMeHHoEe
Tema 3. Xunpgkoe JomaluHee
S. COCTOSIHME. 4 3 4 2 0 3ajaHue
4. Tema 4. ®azosble 4 4 4 4 0 YCTHbIN onpoc
npespaLeHuns.
Tema 5. KonnongHble Egﬁ;mi::oe
5.|ancnepcun, nonnumepsl, 4 3} 4 2 0 sananne
renun, Kpuctaninsol. A
Tema 6.
6.|3akno4yntenbHoe 4 6 4 2 0 Otuer
3aHsaTuMe.
_ Tema . Ntorosas 4 0 0 0 3auer
doopma KOHTponsA
NToro 22 14 0

4.2 CopepxaHvue JUCLUNMUHDI

Tema 1. YcraHoBO4YHasi nekuusi. CTpoeHue KOHAOeHCMpOBaHHbIX cpea.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
YctaHoBoYHas nekums. CTpoeHne KOHOEHCUPOBAHHbIX Cpe.
npakTudeckoe 3aHsitne (2 yaca(os)):
PaBHOBECHbIE CBONCTBA KOHOEHCUPOBAHHbIX CPeL.
Tema 2. TBepooe cocTosiHUe.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Teeppooe coctosgHue. Kpuctannudeckme tena.
npakTnyeckoe 3aHsitne (2 4aca(os)):

TBepaoe coctosHne. AMOpdoHbIE Tena.

Tema 3. )Kupgkoe coctosiHue.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Xwnpgkoe coctosiHme.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Xwnpgkoe coctosiHme. PeweHne 3anaq.

Tema 4. da3oBble npeBpalL,eHus.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

das3oBble NpeBpalLeHns.

npakTudeckoe 3aHsitne (4 yaca(os)):

®das3oBble NpeBpalLeHns.
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Mporpamma amcumninHbl "dramka Xnokoro 1 aMmopgHoro coctosHus Bewectsa"; 44.04.01 MNeparormyeckoe obpasoBaHune; 3aBeayoLWmin
kadpenpoit, o.H. (noueHT) MokwmH A.B. , BOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

Tema 5. KonnonpgHble aucnepcum, nonumepbl, renun, Kpuctansbl.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KonnongHole gucnepcun, nonnMepsl, renn, KpUcTannbl.
npaktnyeckoe 3aHsitne (2 4aca(os)):

KonnongHble gucnepcun, nonnuMepsbl, renn, KpUcTannbl.

Tema 6. 3aknounTenbHoe 3aHATHe.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

3akno4mTenbHoe 3aHATHE.

npakTnyeckoe 3aHsitne (2 4aca(os)):

3akno4mTenbHoe 3aHATme.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTtosiTensHon [TpyA0eMKOCTb ;?«%%:L:?:;E:g;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyOEeHTOB p
Tema 1. YcTaHoBo4YHas NOArOTOBKA
1 [nexuns. CTtpoeHune 4 1 [OMaHEro 6 JomalHee
‘|KOHOEHCMPOBaHHbIX 3ananms 3agaHue
cpean.
MoaOroToBk
5 Tema 2. Teepnoe 4 5 ﬂgﬂ a?us erg 6 JomMauiHee
) TOgHwMe. HU
COCTO e sananms 3agaHue
3 Tema 3. Xunpgkoe 4 3 Egﬂ;ou}f':r'(g 6 JgomaliHee
) TOSIHME.
COCTO e 3anaHms 3agaHue
Tema 4. das3osbie rnoaroToBka K .

4. 4 4 THbIN ON
npespatLeHuns. YCTHOMY ONpocCy 6 yc onpoc
Tema 5. KonnongHble noaroToBka

5.|aucnepcun, nonumepsl, 4 5 JomallHero 6 ggggﬁ;eee
renun, Kpuctannbol. 3agaHus
Tema 6. MOAroToBKa K

6.|3aknoymnTenbHoe 4 6 oTyer 6 oTyer
3aHsaTHe. y
NToro 36

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yuYeHus

MpumeHsieMble obpa3oBaTefibHbie METOABI Y DOPMbl MPOBEAEHUS 3AHATUIA:

I'IpOBeueHme nekuum B smae KOMIMbKOTEPHbIX npe3eHTaLu/||7| 7 o6cy>KueH|/|e Martepuana rno Teme.
I'IpOBeueHme KOHTPOJIbHbIX pa60T W BbIMONIHEHME 3a4aHunii No KypcCy.

NeKUMOHHbIE 1 NPaKTUYECKME 3aHATUS MOCTPOEHbI C MPUMEHEHNEM KOMIMbIOTEPHON Npe3eHTauuu,
peweHns 3aay C NprBAeYEeHEM AaHHbIX peanbHblX 9KCNEPUMEHTOB. B yackl npakTnieckux
3aHATWIA NPOBOASTCA KOHTPONbHbIE PaboThbl M OMPOCHI, YTO AAET BO3MOXHOCTb OLIEHUTb
yCBaMBaeMOCTb MaTepuana ctyaeHTamMmm 1 npu HeobxoammocTn NnoapobHO OCTaHOBUTLCS Ha
npobnemMHbIX BOMpocax.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB
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Tema 1. YcTaHOBOYHas NeKUUS. CTpOEHVIe KOHOEeHCUpPOBaHHbIX cpe..
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

CTpoeHne KOHAEHCMPOBAHHbIX Cped. BNnxHWA 1 nanbHUin NopsaoK, YHKUMS paamanbHOro
pacnpeneneHns 4acTuu, MPOCTPaHCTBEHHASA KOrePEHTHOCTb. TpaHCcnauun. SneMeHTapHas syerika u
6asunc. ToyeyHas n NPOCTPaHCTBEHHAs cummeTpust. MpeaenbHble rpynnbl CUMMETPUN. TUnbl
MPOCTPaHCTBEHHbIX peleToK. MprHUMNbI NNOTHOR 1 BaneHTHoN ynakoBok. MiHoekcel Munnepa.
ObpaTHas peleTka U MEXMNNIOCKOCTHbIE PacCcTosiHUS. 30Hbl BpunntosHa.

Tema 2. TBepooe cocTosiHUe.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

TBepooe cocTosiHMe. DHEPTUS XMMUYECKON CBA3W. Kpuctannbl MHEPTHbIX ra3os. [NpoucxoxaeHne
cun Ban-pep-Baanbca ? JlonpoHa. MNMpupona cun ottankmsanus. NpuHuun MNaynu. MNoteHumnan
Nenappa-xoHca. VloHHble kpuctannbl. dHeprus MagenyHra. Meton sveek 9BbeHa. Metoq,
9Banbaa. O6beMHbI MOLYNb YNPYrocTn KyBUYeCKNX KpUCTaNoB. SHEPrus CBA3M KOBANEHTHOMO
Kpuctanna. Nonnmopgunam. CTeneHb MOHHOCTM CBA3U B KpUcTaniax buHapHbIX COEANHEHWIA.
MeTtannnyeckas cBsi3b U ee 0COBEHHOCTN. DHeprus cBs3m Metannos. Kpuctannoxmmmyeckne
aTOMHble 1 MOHHbIe paauycbl. Kpuctannibl ¢ BOLOPOLAHbIMU CBA3SMU. [Tprpoaa BOOOPOOHOM CBA3KN U
ee 0COBEeHHOCTM.

Tema 3. XKnaokoe coctosiHue.
JoMalwHee 3afaHune , NpUMepHble BOMNPOCHI:

Xwnpgkoe coctosiHue. Teopun Heyrnopsaao4eHHOro CoCcTosiHMA BelecTea. MeToabl uccnenosaHns B
pn3nKe KOHAEHCNPOBAHHOIMO COCTOAHUS.

Tema 4. da3oBble npeBpaLLeHus.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

da3zosble NpespaLeHms. Teopun pasoBoro nepexona.

Tema 5. KonnoupgHble aucnepcum, nonumepsbl, reaum, Kpuctannbl.
LoMallHee 3ajaHne , NPUMEepPHbIE BONPOCHI:

KonnongHble gucnepcun, nonuMepsl, renn, KpUucTtannbl.

Tema 6. 3aknountenbHoe 3aHATHE.

OTYeT , NPUMEPHbIE BONPOCHI:

TecTt. PeweHve 3anau.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

Mo Tekywemy KOHTPONO yCrneBaeMoCTu:
TemMaTnka KOHTPOSbHbIX paborT:

- Teopuun ¢pa30BbIX Nepexonos.

- Teopuun cTeKkonbHOro nepexona.

Nno NPOMEXYTOYHOW aTTecTaunn:

BOMPOChHI K 3a4erTy:

1.0c0b6eHHOCTN CTPYKTYPbl OCHOBHbIX BU0OB KOHAEHCUPOBAHHbBIX Cpea: KPUCTaNINYeckmux TBepablX
Ten, NONIMMEpPOB, XNOKNX KPUCTANI0B, aMOPJOHbIX TBEPLbIX TeS, CTEKON, XWUOKOCTEN.

2.OHeprns cBa3n B TBEPAbIX TENAX

3.MonekynspHble Kpuctanbl, NOHHas CBA3b,

4.KoBaneHTtHas, cBs3b

5.MeTannunyeckas cBs3b, KpUcTanibl C BOOOPOLHON CBA3bIO.

6.MpocTpaHCTBEHHAN peleTka KpUCTanios, ee CBocTea: peweTtka bpaes, ee 6asuc;

7.TpaHCnAUMOHHAA CUMMETPUS U CUMMETPUS HanpasneHui, TUMbl peweTok, s4yenka
BurHepa-3enTtua.

8.0bpatHas pelueTtka KpucTannos, nepsas 3oHa bpnnnioaHa.
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9. dundppakums n nHTepepeHuns BonH B kpuctannax. Ycnosne audgopakunm Bynbdgoa-bparra B
npsiMoii 1 obpaTHOI peleTkax.

10."TMpmBeaEHHbIA" BONHOBOW BEKTOP, KBA3UMMMYNbC; 00wWMe CBOMNCTBA CTALMOHAPHbLIX COCTOSHUIA.
11.AKyCTUYEeCKMEe OOHOHBI.

12.0nTnyeckmne OOHOHbI.

13.B3anmonencteme oOHOHOB:.

14.9nekTpoH B NEpMOAMYECKOM Mosne: ogHOMepHas 3agada, Moaenb KpoHura-lleHHu; TpexmepHas
3agava, peweHune ypasHeHus LpeauHrepa,

15.30Hbl O3BONEHHOW 3HEPTX, ee NepUoaNYHOCTb, PYHKUMUK Brnoxa, naket 6GnoxXoBCKMX OYHKLINIA,
ero rpynnosas CKOpPOCTb.

16.9dhekTBHas Macca, TeH30p 0bpaTHO adpPeKTUBHOI MacChbl, Ero CBSA3b C M303HEPreTNYEeCKOi
NOBEPXHOCTbIO, 3PIEKTUBHbBIV raMUNbTOHWAH, KBAHTOBbIE YPaBHEHNSA OBUXEHUS.

17.JlokannsoBaHHble COCTOSIHUS: peleHne ypaBHeHus LLpeauHrepa.

18.MpnbnnxeHHble METOAbI BLIYNCIEHNS OAHO3NEKTPOHHbIX COCTOSHMIA: METOL 30PGEKTUBHON
Macchbl.

19.MpunbNnXeHHbIE METOABI BbIYNCIEHNS OOHOINEKTPOHHBIX COCTOSIHUIA;

20.BTOpUYHOE KBAHTOBAHME CUCTEMbI 3NIEKTPOHOB: NPEACTABNEHNE YACEN 3aNONHEHNS NS
PEPMMOHOB, NEPEXOL, OT KOOPANHATHOIO NPEACTaBNEHNS, OonepaTopHble GOYHKLIMKN, OOHOYACTUYHDIN
N [BYX4ACTMYHbIA OonepaTopsbl.

21 .ﬂ,blpO'—IHOG npencrtaeneHne, onncaHme npoLeccoB poXgeHnsa n aHHUrnsaumi napbl KBa3nyacTuly,
ANEeKTPOH-AblpKa.

22.Knaccugpmkauns TBepAblx Te/l HA OCHOBE 3HEPreTMYeCKOro CnekTpa nx 04HO3NEKTPOHHbIX
COCTOSIHWIA: METaNN, AN3NEKTPUK, NONYNPOBOAHNMK, MPUMECHbBIE MONYNPOBOAHMKM, NONyMETaNbI.

23.I1NOTHOCTb 0OQHO3NEKTPOHHBIX COCTOSIHWIA B WIKane aHeprui,
24.CtatmcTika 3nekTpoHOB B TBEPLOM Tene: pyHKuns pacnpeneneHns depmu.

25.Co6CTBEHHbBIE 3HAYEHNSI U COOCTBEHHbIE (PYHKLIMN FraMUIbTOHMAHA YacThLbl B MarHATHOM MoJe
(Teopusa Nlanpay).

26.MeTon noTeHumana gedpopMaunini ans KpUCTanioB C KOBANEHTHOWN CBA3bIO.
27 .KnHeTnyeckme cBOMCTBa OUSNEKTPUKOB, METaNI0B M NOJSTyNPOBOLHMKOB.
28.9kcuToHbl PpeHkens n BaHbe.

29.B3aumopencTene ceeta C KpUCTanimyeckom peweTkom, NonspuTOHbI.
30.0nTnyeckme cBoMcTBa ONINEKTPUKOB, METANNIOB 1 MNOAYNPOBOAHMKOB.
31.[MoBEPXHOCTHbIE COCTOSAHNS 3NIEKTPOHOB.

32.[lnamarHeT3m 1 napamarHeTna3m Teepabix Ten.

33.PeppomarHeTnam. ObMeHHOe B3auMOAENCTBUE M ero PoNib B BO3HUKHOBEHNN
hbeppomarHeTnama.

34 . AHTUgPeppOMarHeTM3M 1 oepprMarHeTu3m.

35.KpuvBas HamarHnymsaHns. deppomMarHuTHble JOMEHDI.

36.MarHuTHbIN pe3oHaHC.

37.BnusaHune nedekToB KpUCTanIM4YeCcKonm peleTky Ha CBOMCTBa TBepablX Ten
38.dusnyeckne cBONCTBA aMOPIHbIX TBEPObIX TE.

39.®Duaunyeckne CBONCTBA XULKOCTEN.

Buobl camocTosiTenbHOM paboTbl CTYAEHTOB:

1) BbINONHEHWE NPaKTUYECKNX 3adaHnii No pa3fnenam Kypcea;
2) BbIMNONHEHNE CaMOCTOSITENbHbIX PaboT;

3) noaroToBka K 3a4erTy.

7.1. OcHOoBHas nuTteparypa:
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Mporpamma amcumninHbl "dramka Xnokoro 1 aMmopgHoro coctosHus Bewectsa"; 44.04.01 MNeparormyeckoe obpasoBaHune; 3aBeayoLWmin
kadpenpoit, o.H. (noueHT) MokwmH A.B. , BOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

dusnka gnsa rennosHepretmkos, ManaunoH, CeetnaHa dunanosHa;MatyxmH, Baonum
JleoHnposuy;TysoBa, Jingns JleoHnoosHa, 2012r.

duamka TBepaoro Tena, Enndganos, 'eoprun VisaHoeny, 2011r.
KBaHTOBas pusmvka n ctpoeHne marepum, ok, Bnaonmmp Anekcangposud, 2013r.

1. OcHoBbI Hay4HbIx nccneposanuii / B.U. M'epacumos, B.B. Lpobbiwesa, H.B. 3nobvHa n gp. - M.:
dopym, 2009. - 272 c.: 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-91134-340-8,
1000 aka3. http://www.znanium.com/catalog.php?bookinfo=175340 965C 3HaHnym

7.2. lononHutenbHasa nuteparypa:

1. Keernuc, J1. . dnccnnatusHbie CTPYKTYPbl B TOHKUX HAHOKPUCTaNIMYECKUX MNeHKax
[OnekTpoHHbI pecypc] : MoHorpadous / J1. W. Keernuc, B. B. KawkuH ; oTB. pea. B. ®@. lWabaHos. -
KpacHosipck : Cnb. cbenep. yH-T, 2011. - 204 c. - ISBN 978-5-7638-2101-7.
http://znanium.com/catalog.php?bookinfo=441845 S5C 3HaHnym

2. Hukepos, B. A. ®u3uka ans By3os: MexaHuka 1 MonekynsapHas gomanka [QnekTpoHHbIR pecypc] :
YyebHuk / B. A. Hukepos. - M. : MIapatenbcko-Toproeas kopnopauus "Jawkos n K-", 2012. - 136 c¢. -
ISBN 978-5-394-00691-3. http://znanium.com/catalog.php?bookinfo=415061 95C 3HaHuym

3. duauka.: Yueb. / A.A.MuHckuin, I.1O.IMpakosckuia; MNon obw,. pea. npod., 4.3.H. KO.N. Ouka, H.C.
Mypbiwesow - 3-e n3a., ncnp. - M.: dopym: HAL MHPPA-M, 2013. - 560 c.: un.; 60x90 1/16. -
(MpodoeccmnoHanbHoe obpazoeaHue). (n) ISBN 978-5-91134-616-4, 1500 aka.
http://znanium.com/catalog.php?bookinfo=375867 965C 3HaHnym

7.3. UHTEepHeT-pecypcChl:

YyebHo-MeToan4eckme matepumansl. - http://www.kpfu.ru/main_page?p_sub=8514
YyebHo-MeToamn4eckme matepuansl kagenpbl BO - http://www.kpfu.ru/main_page?p_sub=8515
YyebHo-MeToan4eckme matepuansl kageapbl BO. - http://www.kpfu.ru/main_page?p_sub=8514
YyebHble matepuansl. - http://www.kpfu.ru/main_page?p_sub=8515
AnekTpoHHO-06pasoBatenbHble pecypchl - http://www.kpfu.ru/main_page?p_sub=8515

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHve oncunnamHbl "®uamka Xnakoro u aMmoptHOro COCTOAHUS BelwecTsa" npegnonaraet
MCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

KomnbtoTepHbI kKnacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyveHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €ANHOM JOMEHeE.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 61bNMoTekn chopMMPOBaH C y4ETOM BCEX
N3MEHEHM 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATUBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenscrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Ons obecneyeHns aucumnnmHbl "®uanka Xnokoro n aMmopdHOro COCTOSIHNS BelwecTsa" ans
NPOBEOEHUS NEKLUMOHHBIX U MPaKTUYECKUX 3aHSATUIA HeobxoanMo cnenytowee obopynoBaHue:
NPOEKTOp C 3KPaHOM, MPUHTEP M KONUPOBASbHbIN annapar oas pacnedyaTkv 3agaHui,
KOMMbIOTEPHbIN KNacCc COBPEMEHHbIX NepCoHanbHbIX KOMMbIOTEPOB.
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kadpenpoit, o.H. (noueHT) MokwmH A.B. , BOUEHT, K.H. (ZoueHT) XyCHyTauHoB P.M.

Lnsi npoBeneHns nabopaTopHbIX 3aHATUIA HEOOX0 MM YHEOHbIN Knacc, OCHaLWEHHbI
MYNbTUMEOUNHON TEXHUKOWA.

XenaTenbHbIi KONNMYECTBEHHDBI COCTaB Ha NPakTU4ECKOM 3aHATUN HE O0N1XKEH MNpeBbilWaTb 10
4yenoBek.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHuto 44.04.01 "Menarormyeckoe obpasoBaHue" 1 Marmctepckoin nporpamme ObpasoBaHune
B 0b6nacTv ousnku .
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ABTOpP(bI):
MokwwuH A.B.

XycHyTtauHos P.M.

PeueH3eHT(bl):
Hedpenbes J1.A.
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