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MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucuuiuinHe! "BBenenne B Gu3MKy TBEpAOTO Tena" Mo HAIPaBISHUIO TIOATOTOBKH

(cmermanbrocTH) 03.03.02 "®uzuka" HanpasnerHocTH (podmito) Ousuka GPI'BOY BO «Uenl 'V» ctp. 3

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II)IO HU3YYCHUA JUCHUITINHBI ((BBCI[CHI/IC B (1)I/I3I/IKy TBEPAOTO TCJIa» ABJISICTCS U3YUCHUC (byHI[aMeHTa.HLHBIX OCHOB
OIMMCaHUs KOHACHCUPOBAHHOI'O COCTOSIHUA BEIIECTBA Ha OCHOBC O6HII/IX MCTOIOB KBaHTOBOM TEOpUHU, KBaHTOBOM CTaTUCTUKHU
1 JJICKTPOAUHAMUKH, npn06peTeHHe HAaBBIKOB PEHICHUA U UCCIICAOBAHNA KOHKPCTHBIX (bPIS’I/I‘leCKI/IX 3aaa4.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

I/I3yquI/Ie OCHOBHBIX MOHSATHIA q)HBI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUS BEIICCTBA.

I/I3yquI/Ie OCHOBHBIX MECTOJOB (1)1/131/IKI/I KOHACHCUPOBAHHOTO COCTOAHUA BEIICCTBA.

3HAKOMCTBO C BAXKHCHIITUMH MNPUIIOKCHUAMU (1)H3I/IKI/I KOHACHCUPOBAHHOTO COCTOAHUS BCUICCTBA.

PCSyﬂLTaTLI 06y‘{€HI/IH 0 JMCUUINIMHE HAITpaBJICHbI HA JOCTUKCHUEC NHIAUKATOPOB!:

OIIK-1.1. O6nagaer 6a30BBIMU 3HAHUSMH, [TOTYIEHHBIMH B 00J1aCTH (PU3NKO-MAaTEMAaTHIECKUX U (MIJIM) €CTECTBEHHBIX HAYK.

OIIK-1.2. JIleMOHCTpHpYET yMEHHUE pelIaTh 3a1auu, (GopMyIHpyeMble B paMKaxX (hH3UKO-MaTeMaTHIeCKUX U (MIIH)
€CTECTBCHHBIX HayK.

OIIK-1.3. VimeeT HaBBIKM UCIIOJIb30BaHHUS OCHOBHBIX MOHSTHIA, 3aKOHOB (PM3HUKO-MaTEMaTHUECKUX U (MJIH) €CTECTBEHHBIX
HayK JJIs pelIeHHs 3a1a9 Ipo(hecCHOHAIBHOM AESTENFHOCTH.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

ukn (paznen) OIIOIT: | 51.0.30

2.1 TpeGoBaHus K NpeaBaApUTEIbHOI MOAr0TOBKe 00y4alomerocs:

Ananutrdeckas TeoMETpuUd

Jlunetinas anre6pa

MartemaTuyecKui aHaIu3

BekTopHbI U TEH30PHBIN aHAIU3

CoBpeMEHHBIE TEXHOJIOTHH MMOUCKA U 00paboTKH HH(OpMaII

MexaHunka

OU3MPaKTHKYM I10 MOJICKYJISIPHOI (DU3HKE

MomnekynspHast GU3HKa

(DI/IBHpaKTI/IKyM 10 MCXaHUKEC

Xumus

(DI/IBI'IpaKTI/IKyM II0 OIITUKE

OnTuHka

Papgnodmsnka n amexTpoHNKa

2.2 IMCOMILTHHBI M IPAKTHKH, 11 KOTOPBIX OCBOEHNE TAHHOH JHCIHILTHHBI (MOAYJIs1) HEOOXOTHMO KaK
NpeanIecTBYIOIIEe:

duznyueckue CBOMCTBA TBEPABIX TECJI

duznka MPOYHOCTU U MEXaHUYECKHNC CBOMCTBa TBEPABIX TCII

dusznka KOHACHCHUPOBAHHOTO COCTOSITHUA

®da30BbIe PaBHOBECHUS U CTPYKTYpOOOpa3zoBaHue 2

IToaroroBka k ciade u ciada roCyJapCTBCHHOI'O 3K3aMCHaA

IToaroroBka k npoueaype 3alluThl W 3aluTa BLIHyCKHOfI KBaJ'II/Iq)I/IKaL[I/IOHHOﬁ pa6OTLI

Muxpockonus

®da3oBBIe paBHOBECHS H CTPYKTYpooOpazoBaHue 1

Koppo3us u 3aniura meranion

Pentrenorpadus

ITpousBoaCTBeHHAs MpaKTHKA (IPEIAUIIIOMHAs IPAKTHUKA)

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTTIMHBI
(MOJYJIS)
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OIIK-1: Cnoco0eH npuMeHsSITH 0a30Bble 3HAHUA B 00J1acTH GU3NKO-MaTeMaTHYeCKUX M (WJIM) ecTeCTBEHHBIX HayK B cdepe
cBoeil mpodecCHOHATBHOM eI TeJIbHOCTH

3HaTh:

Jns noctmxenust OIIK-1.1: ocHOBHBIE MOHATHSI U3 00JIACTH (U3UKH KOHJACHCHPOBAHHOTO COCTOSHHS BEILIECTBA;

YMeTh:

Jns noctmxenus OITK-1.2: aHanu3upoBaTh BOZMOXKHOCTH IPUMEHEHHs! (PU3NYECKUX METO/I0B IHarHOCTHKH MaTepPHajIoB, IPUMEHSTh
KOHTPOJIbHO-U3MEPUTEIBHYIO aNnapaTypy U METOAbI 00pabOTKH MOTYYSHHBIX AaHHBIX IS ONPEAETIeHHUS TEXHUIECKUX
XapaKTEePUCTUK OOBEKTOB.

Baagers:

Js noctxenus OITK-1.3: repmuHonorueit u 6a30BbIMU 3HaHUAMU B 001aCTH (DU3UKU M XUMUU TBEPJOIO Tela

B pe3yabTaTe 0OCBOCHHUS JUCHUILIHHBI 00y4aloLuiics 10/KeH

3.1|3naTh:

3.1.1|ocHOBHBIC TIOHATHS U3 00TACTH (PU3UKU KOHJICHCHPOBAHHOTO COCTOSHHUS BEIIECTBA; (PU3NUECKHE OCHOBBI U MIPUHIIATIBI
paboThl IPUOOPOB U YCTPOMICTB AUATHOCTUKH MATEPHAJIOB M U3CIHI C HAHOMETPOBBIM Pa3pEIICHHEM, TIPUEMBI
00paboTKHU pe3yabTaTOB UCTIBITAHUI;

3.2|Ymeth:

3.2.1|aHanu3upoBaTh BO3MOXHOCTH NPUMEHEHHS (PU3NYECKUX METO/I0B TUATHOCTHKH C HAHOMETPOBBIM pa3pelIeHHEM,
MIPUMEHSTH KOHTPOJIEHO-H3MEPUTENBHYIO alllapaTypy U METOIBI 00PaOOTKH MOTyIeHHBIX JAHHBIX IS OTIpeIeIeHIs
TEXHUYECKUX XapaKTEPUCTHK HAHOOOBEKTOB M U3/ICIIHI HA UX OCHOBE, a TAKXKE O MapaMeTpax CTPYKTYPhI
HaHOCTPYKTYPHUPOBAHHBIX MaTepPHAJIOB.

3.3|Baanern:

3.3.1 NPEACTABICHUAMU O HAHOTCXHOJIOTUAX B OTPACIIAX, ONPEACIAIOIINX TEXHUYCCKUI Iporpecc, 1 OCHOBax
CI)I/ISI/IKO-XI/IMI/I‘-IQCKI/IX MCTOJO0B JHATHOCTHKH HaHOOOBEKTOB U HaHOCTPYKTYPUPOBAHHBIX MAaTCPHUAJIOB;, HABEIKOM
PCIICHUA KOHKPETHBIX MHXKCHCPHBIX 3a4a4, METOAaMHU SKCIIEPUMEHTAJIbHOI'O UCCIICIOBAHUA MAaTCPHUATIOB,
CIIOCOOHOCTBIO B COCTaBE KOJJIEKTHBA Y49aCcTBOBaTh B IPOBEACHNUN PACYCTHBIX pa60T

4. OFBEM JJUCIIMITJIMHBI (MOAY JI51)

O6was TpyaoeMKoCTb 23ET

YacoB 1o yueOHOMY Iany : 72 Bunp! koHTpoONs B cemecTpax:
B TOM YHUCIIE :

ayIUTOpHBIE 3aHATHS : 34 3a4eTsl 5

camocTosTeNnbHas padora : 34,5

KOHTaKTHas pabora: 37,5

HKP: 3,5
5. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI (MOAYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BU 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Pazgen 1. OcHoBbI KpucTALIOrpadun
11 IIpenmer ¢pusuku konaeHcuposanHoro cocrosinus (PKC). Metoabt 5 1 JI1.2J11.3 J11.4
uccnenoanuii. Meronst @KC. cropus OKC. Knaccudukarus TBepapIx Tl JI1.5J12.1 J12.2 JI2.3
IO THITY PacHOJIOKEeHUs aTOMOB  /JIek/ J12.4 J12.5 J12.6
3195
1.2 OcHoBbI kpuctamiorpadun. OnpeaeneHue kprcramia. TpaHcusauy. Y3ed. 5 1 JI1.2J11.3 J11.4
Kpucrannorpaduueckue HanpasieHue U I1ockocTs. Haekcsl Muniepa. JI1.5J12.1 J12.2 JI2.3
DJeMeHTHI TOYSYHOH cUMMeTpun Kpuctamia /JIex/ J12.4 J12.5 J12.6
D132 33 34 35 26
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1.3 Pemenue 3agau mo teme: «Omnpenenenne kpucramuia. Tpancmsum» /JIex/ 5 2 JI1.2 J11.3 J11.4
JI1.5J12.1 J12.2
J12.3712.4 J12.5
J12.6
313233 54 35
26
1.4 Toue4uHble ¥ TPOCTPAHCTBEHHBIE TPYIIIIBI CHMMETPUN KPUCTAILIA. 5 2 JI1.2 JI1.3 J11.4
I'enepatopsl rpynm. O6o3HaveHus rpymm /Cp/ JI1.5J12.1 J12.2
J12.3712.4 J12.5
J12.6
313233 54 55
26
1.5 Kpucramnorpaguaeckue cucremsl. Tursl pernerok. Pemerku Bpasa. 5 4 JI1.2 J11.3 J11.4
Sueiika Burnepa —3eitrua. [Ipumep noctpoenust /Cp/ JI1.5J12.1 J12.2
J12.3712.4 J12.5
J12.6
313233 54 35
26
1.6 Tect o pasaeny «OcHOBBI kpuctasutorpadumn» /Jlex/ 5 0,5 JJ1.2J11.3J11.4
JI1.5J12.1 J12.2
J12.3712.4 J12.5
J12.6
1.7 Pemenue 3amau mo reme: "Y3en. Kpucrannorpaduueckue HanpaBieHue 1 5 3,5 JI1.2 JI1.3 J11.4
miockocth. Muaexcsl Mumtepa" /JIex/ JI1.5J12.1 J12.2
J12.3712.4 J12.5
J12.6
313233 54 55
26
Pazgen 2. Metoabl onpeejieHHs] KPUCTAIMYECKOI CTPYKTYPBI
TBEPJ0ro TeJjia
2.1 Mertoabl onpeieneH sl aTOMHOM CTPYKTYpPBl KOHICHCUPOBaHHBIX CpEl. 5 1 JI1.2 J11.3 J11.4
XapaKkTepuCTHKa PEHTTE€HOBCKUX JIy4eH, 3JIeKTPOHOB, HEHTPOHOB. JIT.5J12.1 J12.2
®dopwmyna Bynega-bparra /Jlex/ J12.3712.4 J12.5
2.6
2135
2.2 YpaBHenue Jlays s aMIUTUTYIBI pacCestHHOM BOJTHBL. OOpaTHas 5 1 JI1.2 JI1.3 J11.4
pemrerka. Bextrop o6patHoii pemerku. 30HbI bprimmosna /Jlek/ JI1.5J12.1 JI2.2
J12.3712.4 J12.5
J12.6
3135
2.3 CrpyKkTypHBIH (akTop 6a3mca. ATOMHBINA (akTop paccesHus. Gakrop 5 1 JI1.2 J11.3 J11.4
Hebas-Yomnepa /Jlex/ JI1.5J12.1 J12.2
J12.3712.4 J12.5
J12.6
3135
2.4 DKcHepUMeHTaIbHbIEC TU(PPAKITMOHHBIC METOIBI OMPEICIICHUS 5 4 JI1.2 J11.3 JI1.4
KPHUCTAJUTHUECKON CTPYKTYPHI TBEpAOTO Tena: MeTox Jlays, Meton JI1.5J12.1 J12.2
BpalICHUH, METO/I TOPOIIKA. J12.3 J12.4 J12.5
CTpyKTypHBIii aHaIIN3 J12.6
/Cp/ 313233 354 35
26
2.5 Pemenue 3amau o reme: "YpasHenue Jlays s aMIUIATYAbl pacCcesTHHON 5 3,5 JI1.2 JI1.3 J11.4
BonHEL. OOpaTHas pemerka. Audpakmnus B kpuctammiax" /Jlek/ JI1.5J12.1 J12.2
J12.3712.4 J12.5
J12.6
313233 54 55
26
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2.6 Tect mo pazgeny "MeTob! onpeAeneHus] KPUCTAIUTHYECKON CTPYKTYpPbI 5 0,5 JI1.2 J11.3 J11.4
TBepaoro Tena" /Jlex/ JI1.5J12.1 J12.2
JI2.3 J12.4 J12.5
J12.6
313233 54 35
26
Paznen 3. I[lpupoaa Me:kaTOMHOTO B3aUMO/IeiicCTBUS
3.1 Kraccudukanus TBepAbIX TEI IO TUITY CBsA3Ci. DHEPIus CBA3U 5 1 JI1.2 JI1.3 J11.4
Kkpucramia. MonekynasipHble KpUcTauibl. OHHBIE KpUCTAIIIBL. JI1.5J12.1 JI2.2
KosanenTnsle kpucraisl. Kpucramisl ¢ BOZOPOAHOI CBA3BIO. JI2.3 J12.4 J12.5
Meramnsr /Jlex/ J12.6
2105
32 CriekTp CBOOOHOTO IEKTPOHA B KpUCTalIie. BiusHue KOHEUHOCTH 5 1 JI1.2 JI1.3 J11.4
KpHCTaJljla Ha CIIEKTP AEKTPOHOB. DHeprusd Oepmu. OyHKIUSA JI1.5J12.1 JI2.2
pacmpenenenus @epmu-/lupaka. Xumuueckuil noreniman /Jlex/ J12.3J12.4 J12.5
J12.6
3135
33 [Ipupoaa npoucxoxxaeHNs SHEPTETHUECKNUX 30H. 30HHBIE CXEMBI. 5 1 JI1.2 J11.3 J711.4
Krnaccugukanus TBepAbIX TEN ¢ TOUKU 3PEHUS SHEPIeTHIECKUX 30H. JI1.5J12.1 J12.2
IToBepxHocTs DepMmu. DddexkTuBHAS Macca HEKTPOHOB. JIBIPKH. JI2.3 J12.4 J12.5
DJIeKTpOHHAS TEITOEMKOCTh TBEpAbIX Tei /JIek/ J12.6
D135
34 DKCIIepUMEHTAIBHBIE METOIBI OTIPEIENICHHS YIIEKTPOHHOTO CIIEKTPa 5 4.5 JI1.2 JI1.3 J11.4
TBepabx Ten /Cp/ JI1.5J12.1 J12.2
JI2.3 J12.4 J12.5
J12.6
313233 54 35
26
35 [IpuHIHIIBI CTPOCHUST KOHACHCUPOBAHHBIX CUCTEM, OJMKHUN U TaTbHUHA 5 4 JI1.2 JI1.3 J11.4
TOPSIIOK, (DYHKIHS PaaHaNbHOTO pacipeeNieHus YacTHII, JI1.5J12.1 JI2.2
IIPOCTPAHCTBEHHAS. KOTEPEHTHOCTD, IPUHIMIIBEI IIIOTHOM U BaJICHTHON J12.3J12.4 J12.5
ynakoBok /Cp/ J12.6
313233 54 55
26
3.6 Pemenue 3agau mo teme: "DnekTpoHb! B MeTayutax. CBOOOAHBIIM 5 1,5 JI1.2 J11.3 J11.4
aneKTpoHHkIH ra3 Gepmu." /Jlex/ JI1.5J12.1 J12.2
JI2.3 J12.4 J12.5
J12.6
313233 354 35
26
3.7 Tect mo teme: "IIpupona MexaroMHoro B3aumoeicteus" /Jlek/ 5 0,5 JI1.2 JI1.3 J11.4
JI1.5J12.1 J12.2
J2.3J12.4 J12.5
J12.6
313233 54 55
26
Pa3nea 4. lunamuka TBepaoro Tesna
4.1 I'apmonndeckoe npudmmxenne. Konebanns aToMOB B OZJHOMEPHOH 5 2 JI1.2J11.3 JI1.4
MOHOATOMHOH 1ienouke. Koje6anus aTOMOB B OTHOMEPHOH LIEMOYKe ¢ JI1.5J12.1 J12.2
6azucom /Jlex/ J12.3712.4 J12.5
J12.6
01333536
4.2 Konebanus aToOMOB B TpEXMEPHOU PELIETKE, B PEIIETKE C 1ePEKTOM. 5 1 JI1.2 J11.3 J11.4
®onHoub /JIex/ JI1.5J12.1 J12.2
J12.3712.4 J12.5
J2.6
212536
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43 Pemenue 3amaq o teme: «JlnHAMHKa KPUCTAJUIMIECKOH permeTkm» /JIex/ 5 2

JI1.2J11.3 J11.4
JI1.5J12.1 J12.2
J12.3J12.4 J12.5
JI2.6
0124035

4.4 OKcnepUMeHTaIbHbIE METOABI HCCIIEN0BAHUS (POHOHHOTO CHEKTPA. 5 4

®DOHOHHAS TEINIOEMKOCTh TBepabIX Ten /Cp/

J1.2J11.3J11.4

JI1.5J12.1 J12.2

J12.3J12.4 J12.5
J2.6

313233 54 35
96

Pazgen S. ledexThl B TBEpABIX Tesax

5.1 Knaccudukamus nedexros. TeroBsle ToueuHbIe TeEKTHI. 5 1

TepMoIiHAMUKA TETUTOBBIX TOUSUHBIX JedekToB. Togeunsle nedexTs! B
MOHHBIX Kpucramiax /Jlex/

JM1.2J11.3J11.4

JI1.5J12.1 J12.2

J12.3J12.4 J12.5
J12.6
0195

5.2 IToBepxHOCTHBIE M 00BbeMHBIE ledekTsl. PagnannonHbie e eKTh. 5 6

Jedexts! ynakoBku. ucnoxanuu /Cp/

JM1.2J11.3J11.4
JI1.5J12.1 J12.2
J12.3J12.4 J12.5
JI2.6
01052053 54 35

53 Pemenue 3amaq o teme: "Jle(heKThI KPUCTATITIYECKOH PEIICTKH. 5 1,5

Huddysust B TBepapix Tenax" /Jlex/

JI1.2 J11.3 J12.1

JI1.4 J11.5J12.2

J12.3J12.4 J12.5
JI2.6

313233 54 35
96

5.4 Tect mo pasneny: "ledektol B TBepAbIX Tenax" /Jlex/ 5 0,5

JM.2J11.3J11.4

JI1.5J12.1 J12.2

J12.3J12.4 J12.5
J12.6

013233 54 35
96

Pa3nen 6. Ynpyrue u MmexaHnuyeckue cBOiiCTBA TBEPABIX TeJl

6.1 [MTpubmmxeHne cIuIONIHON cpensl. MexaHnueckoe HalpsKEeHHe. 5 2

ten /Jlex/

Hedopmanus. Tenzopsl HanpspkeHui u gedopmanmii. 3akoH ['yka.
MartpuyHas 3an1ch TEH30pOB. MexaHn4ecKrue CBOWCTBA TBEPABIX

JI1.2J11.3 JI1.4

JI1.5J12.1 J12.2

J12.3J12.4 J12.5
JI2.6

313233 54 35
96

6.2 Pemenune 3amau o reme: "3akoH ['yka. MaTpuyHas 3anich TEH30POB. 5 2

MexaHnueckre cBoicTBa TBepabIx Ten" /JIek/

JM1.2J11.3J11.4
JI1.5J12.1 JI2.2
JI2.3 J12.4 J12.5
J12.6
910233 35

6.3 YpaBHEHHE BIDKCHUS CIUIOMIHON Cpeabl. DHeprus 1eGopMIpyeMoro 5 2

TBEPAOTO TeNa. YIPYrue BOJHBI B TBEPABIX Tenax. [IpuMep ynpyrux BoiH
B KyOnuyeckoM kpucraiie /Jlex/

JI1.2 J11.3 J11.4
JI1.5J12.1 JI2.2
J12.3J12.4 J12.5
JI2.6
0154 55

6.4 CootrHomenns Komu. Y cToHUnBOCTS KpUCTAIIHYIECKHX perteTok /Cp/ 5 6

JM1.2J11.3J11.4

JI1.5J12.1 J12.2

J12.3J12.4 J12.5
JI2.6

01223334035
26
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Pasnen 7. Unast koHTakTHasA padora

7.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 5 3,5 JI1.1J11.2 J11.3
JI1.4 J11.5712.1
J2.2J12.3J12.4

JI2.5 J12.6

01223334035

26

6. POH/1 OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

TecToBbIe pa6OTBI, BOIIPOCHI K 3a4YCTy

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUSL M MHbIE MATEPUAJIBI ISl TEKYIIEil aTTecTaluu

Tunosble TecToBBIC 3aJaHNs IPHUBEACHBI B DOHIaX OIIEHOYHBIX CPECTB MO JUCIUILINHE
ITpumep KOHTPOIBHBIX paboT:

1. OmpenenuTh YMCII0 aTOMOB B DJICMCHTApHOH sTIeHKe Kelre3a, KPUCTAITH3YIONIErocs B
kyomueckoit cucreme (Otset: OLK 2).

2. IToka3aTb, 4TO KpUCTAJUINYECKas pelIeTKa MOXKeT UMeTh OCH ITOBOPOTA JIUIIH IEPBOTO,
BTOPOTO, TPETHETO, YETBEPTOTO M ILECTOTO MOPSIKOB.

3. CtpykTypa anmasa.

a) CKOJIbKO aTOMOB COJIEPKUTCS B IPUMUTHBHOM siueike anmasa?

6) Kaxosa jummHa (B A) BekTOpa NPUMHUTHBHO# TpaHCIAINK?

B) CKOJIEKO aTOMOB COJICPKUTCS B TPaHEIICHTPHPOBAaHHOW KyOHUECKOH dJIeMeHTapHOH sdeiike?

6.3. TunoBble KOHTPOJIbHBIE BONIPOCHI U 3aJaHUS 1JIsl IPOMEKYTOUHOH aTTecTALUM

BOHPOCBI K 3a4CTy

1 Tlonstue o xpucramie. Onurcanue KPUCTAJUIMYECKUX CTPYKTYP.

2 TpaHCIAMOHHAS WHBAPHAHTHOCTb.

3 Pemeérka, 6asuc, nemMeHTapHas s4erka.

4 Jpyrue onepanyuy CUMMETPHH.

5 Knaccupukanus kpucTalIM4ecKux peméTok u pemérku bpase. JIByMepHBIit cirydaif.
6 Pemérkn bpase. TpéxmepHslil ciryyail.

7 Kpucramnorpaduueckue Tpynmmsl CHMMETPUH

8 OmnmucaHne MOJ0XKEHNS aTOMOB B IEMEHTapHOH suelke, KPUCTAIUIOrpapUIecKuX HAIPaBICHUI U IIOCKOCTEH.
9 ITpumepsbl KPUCTATHUECKUX CTPYKTYP.

10 Judpakuus Ha kpuctamie. XapakTepUCTHKH M3ITydCHHUM.

11 3akoH (popmyna) Bymeha-bparra.

12 Judpaxunonssie Metoasl. Meron Jlays.

13 Judpakunonnsie Meroapl. MeTol BpalleHHiA.

14 JudpaxunoHHbIe METOABI. MeTo/ mopomiKa.

15 CrpykrypHblii aHammu3. CTpyKTypHBIH (akTop Oasmca.

16 OO6patHas. pemérka. CBoiicTBa 00paTHO# pemieTku. [locTtpoenne oOpaTHOM pemETKI
17 Slueiika Burnepa —3eiitia. [Ipumep nocrpoeHusl.

18 3oHbl bpummtosna. Ilpumeps! nocTpoeHus.

19 VYpaBuenus Jlaya.

20 DKCIepUMEHTANBHbIE AU(PPAKIIMOHHBIE METOJIbI ONPENSNCHHS KPUCTAIIMYECKOH CTPYKTYpBl TBEPJIOTO Teia
21 Krnaccupukanus kpucTamios.

22 MonekynspHble KpUCTAIUIbL.

23 HonHbIe KpHUCTAIUIBL.

24 KoBaneHTHBIE KpHUCTAILITBI

25 Meraisbl.

26 Kpucranisl ¢ BOIOpOAHOM CBA3BIO

27 Knaccudukanust TBepAbIX TEJ C TOUKH 3PCHUS SHEPIeTHYECKUX 30H.

28 IToBepxHocTs Depmu.

29 [Ipupona mporcxoxaeHus: IHEPTETHUECKUX 30H. 30HHBIE CXEMBI.

30 [IpoucxosxaeHne dHePreTUIECKUX 30H.

31 CriekTp CBOOOTHOTO JIEKTPOHA B KPHCTAIIE.
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Oneprus Oepmu.

D¢ddexTuBHAs Macca IEKTPOHOB.
I'apmMoHHYecKoe MPUOIHKESHHE.

Konebanus B 0JHOPOIHOW IIENOYKE aTOMOB
Konebanus B meroyke ¢ ABYMSI COPTaMH aTOMOB
KonebaHus B IIEMIOYKE C OAHIUM COPTOM aTOMOB
KosebaHns aTOMOB B TPEXMEPHOH peIIeTKe.

Uucno pa3pelleHHBIX 3HaYEHUH JUIMH BOJH. IpaHuuHble ycaoBus bopha-KapmaHa.
AHanu3 AUCNEPCHOHHON KPUBOM AJISi TMHEHHOW IETIOYKH OJMHAKOBBIX ATOMOB.

3aBUCHMOCTP (ha30BOM M TPYMIIOBOI CKOPOCTEH OT BOJHOBOTO YHCIA.
AkycTHYecKass ¥ ONTHYECKas BETBU KOJICOaHUIA.
DKCIIepUMEHTAIBHBIE METOABI UCCIENOBaHUS (J)OHOHHOTO CHEKTpa.
DOHOHHAS TEIIOEMKOCTb TBEPABIX Tel

Knaccupukanus nedextos.

TermnoBeie TOYSUHBIE EPEKTHI.

TepMoarHaMUKa TETUIOBBIX TOUEYHBIX Je(EKTOB.

Todeunsle nedeKThl B HOHHBIX KPHCTaLIaxX

[ToBepxHOCTHBIE H 00BEMHBIC TEPEKTHI.

PangnanvonHsie 1eQeKThI.

JedexTtsl ynakoBku. Jucnokanuu

Jedextor mo ®@penkento u mo lorTkw.

®DakTOpPBI, BRI3BIBAIONINE MOSBICHHE Ae()EKTOB.

O6pazoBanue nucnokanuii. Cxema @panka-Puga.

[TpubnnxeHne CIUTOIIHOW CPENIbI.

Mexannueckoe HarpshKeHHe.

Hedopmanusi.

Ten3opsl HaNpsHKEHUH U edopMalui.

Juarpamma nedopmanuu. 3akoH ['yka.

MatpuuHas 3anuch TEH30POB.

[InacTuuyeckue cBoWCTBA TBEPIBIX TEI.

Yrpyrue BONHBI B TBEPABIX TENaXx.

CootHomenust Komm. YcToHYHBOCTS KPUCTAJUIMYECKUX PEIIETOK
VYpaBHeHHE JBUXKEHUS CIUIOIIHON Cpebl.

DHeprus aeGopMUpyeMOro TBEpAOTO Tefa.

VYmpyrue BONHBI B TBEP/ABIX TENaXx.

6.4. Kputepuu oneHUBaHUA

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHUH HABBIKOB U MPAKTHYECKUX HABBIKOB IIPOM3BOJUTCS B BUJC 3a9€Ta M BHIOTHEHHS
TECTOBBIX paboT.
TecroBble pabOTHI, IPEayCMaTPUBAIOLIHE ITPOBEPKY TEOPETHIECKUX 3HAHUI.

YcrmemHoe HanMCcaHue 3aIIaHAPOBAHHBIX TECTOBBIX pabOT BIMSET Ha JIOITYCK K 3a4eTy.
3a4eTHBIH OUIET COMEPKUT J[BA TCOPETHIECKHUX Bompoca. Ha 3auere cTyeHT MOIydaeT OIEHKY «3a4TEHO) B CIIydae
YCIICIITHOTO OTBETa Ha TEOPETHYECKUE BOIIPOCHI OMiIeTa.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WznarenscTBo, | Pecype

JI1.1 |Tompmane B. A, ®u3rKa KOHACHCHPOBAHHOTO COCTOSHUS: MOHOTpa(us MuHck : 9BC

IMunuyk JI. C., (https://biblioclub.ru/index.php?page=book&id=93309) Benopycckast

Mpikun H. K. Hayka, 2009
JI1.2 | Kutrens Y., I'yce Beeznenue B (pu3uky TBeporo Tema: [yaeOHOEe PYKOBOJICTBO | Mockaa:

A A [Anbsiac], 2013
JI1.3 |TaBnos I1. B., ®du3nka TBEpAOTO TeNa: yUeOHUK AT CTyACHTOB By30B Mocksa :

Xoxnos A. ©. Bricmias mkoia,

2000
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.4 | Topnenen P. JI., Kpucramnorpadust: Mororpadus MuHCK : 9BC
Anncosug A. T (https://biblioclub.ru/index.php?page=book&id=576475) benapyckas
HaByka, 2019
JI1.5 | barae U.A., bataeB | Kpucramnorpadus. O603Ha4eHHE U BBIBOJ KilaccoB cuMMeTpuu: | HoBocuOHpck : 9bC
AA. yaebHoe mmocoone HoBocubunpckmii
(https://znanium.com/catalog/document?id=396045) rOCYJapCTBEHHBI
1 TEXHUYECKUU
YHUBEPCHUTET
(HI'TY), 2018
7.1.2. JlonoJHHUTENIbHAS TUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI2.1 |3unenxo B. 1., OCHOBBI (PU3UKH TBEPIIOTO Tela: ydeOHOe TOCOOHe IS BY30B Mocksa :
CopoxkuH b. IT., dusmatiut, 2001
Typuus II. I1.

JI2.2 | KannenbcoH A. A. BBezenue B (hM3MKy TBEpIOTO Tea: ydeOHOe mocooue st Mockaa :
CTYAEHTOB (PM3MUECKUX CIICIHAIFHOCTEH YHHBEPCUTETOB W3natenscTBO
MI'Y, 1984
JI2.3 | Kutrens Y. BBeznenue B (pu3uKy TBEpIOTO TeNa: Hay4dHas JIMTepaTypa Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
J12.4 |Tleiicaxosud 10. T'., | ®u3nka KOHACHCUPOBAHHOTO COCTOSIHUS: (Pa30BbIC TIEPEXOIBI. HoBocubupck : 9bC
Oumnmonosa H. M. | Marsetukn. CBO#CcTBa AMAIEKTPHUKOB: yaeOHOE mocobue HoBocubnpckmii
(https://biblioclub.ru/index.php?page=book&id=576457) rOCYJapCTBEHHBI
1 TEXHUYECKUU
YHHUBEPCHTET,
2018
JI2.5 |YykanoB A. H., ®Du3nKa KOHASHCUPOBAHHOTO COCTOSIHUS: Ae(heKTHI CTPOSHHUS B Mocksa, 3bC
Ceprees H. H., MeTajulax: y4eOHUK Bomnornaa : Uadpa
I'Bo3nes A. E., (https://biblioclub.ru/index.php?page=book&id=617598) -Uuxenepus,
Ceprees A. H., 2021
Mensenes I1. H.,
Yykanos A. H.
JI2.6 | Yykanos A. H., ®uzrka KOHJEHCUPOBAHHOTO COCTOSTHUS: TIPOYHOCTH U Mockga, 9bC
Ceprees H. H., paspylieHne MaTepraioB: YIeOHUK Bomorna : Uadpa
I'Bo3meB A E., (https://biblioclub.ru/index.php?page=book&id=617602) -Nuxenepus,
Ceprees A. H., 2021
Mensenes I1. H.,
Uykanos A. H.
7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"
D1 |DOnexTpoHHSBI KaTanor HaydHOH 6ubmnorexu Yenl'Y [DnexTpoHHSIH pecype] : 6a3a narnbx / Yens6. roc. yH-T. —

Yensbuuck, 1992. https://library.csu.ru/ru/

92

YHuBepcuterckas OubimnoTeka oHIaiH [DIEKTPOHHBIN pecypc] : aneKTpoHHO-0ubmuoreyHas cucrema (ObC) / OO0
Jupextmenua [Maomummar http://biblioclub.ru/

93

IOpaiit [DnexTpoHHEIH pecypc] : anekTpoHHo-0nbmoTedHas cuctema (OBC) / manarensctBo FOpaiiT https://urait.ru

24

Znanium.com [DIIeKTPOHHEIN pecypc] : amekTpoHHO-0nbmoTteuHas cucreMa (OB5C) / HayaHo-u3natensckuii meHTp
NH®PA-M http://znanium.com/

95

Jlanb [DnexTpoHHBIH pecypc] : aneKTpoHHO-0nbIHoTeuHas cucrema (ObC) / u3natenscTBo JlaHs.

http://e.lanbook.com/

96

eLIBRARY.RU [DnexTpoHHbI# pecypc] : anekTpoHHas 6udanoteka / Hayd. anektpoH. 6-ka

http://elibrary.ru/defaultx.asp

7.3 llepeyenb HHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoe obecnieyenmne

Adobe Reader

WinDjView

LMS Moodle
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Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonasibHbIe 6a3bl JAHHBIX U HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

1. DneKTpOHHBIH KaTanor HaydHoU oubmuorekn Yenl'V [DnekTpouubiit pecype] : 6a3a nannbix / Yensto. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
skypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxumM g0CTyma: TONBKO U3
CETU YHUBEPCUTETA. — TEKCT : 2JIEKTPOHHBIH.

3. Web of Science : MynbTHINCIUIIIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim mocryma:
JU1s 3apeructpup. nonb3osateneilt Uenl'yY. — TekcT : aneKTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a gannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nonp3oBateneit UenlY. — TekcT : aME€KTPOHHBIIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anrmn. — PexuM focTymna: I 3aperucTpup. Moyb3oBaTenei
YenlV. — TekcT : 3neKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

OcBoeHMEe AUCLUIIMHBI OCYLIECTBIISIETCS B y4eOHON ayTUTOPUHN IIEPBOTO KOPITyca, pacCUMTaHHON Ha 25 cTyneHToB. Eciu
3aHATUS BEAYTCS A MOTOKA CTYJIEHTOB, TO IMCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUH MIEPBOTO KOPITyCa,
paccuuranHoi Ha 100 cTyqeHTOB.

J11st ycHelrHoro 0CBOCHHS TUCHMILTIHBI AyTUTOPHS IOIKHA OBITh 000pyn0oBaHa MyIbTUMEANIHBIM KOMIUIEKCOM U SKPAaHOM
JUI IEMOHCTPALUK CIIaliI0BBIX NIPE3CHTALIUMI.

Vicrionp3yroTest 3IeKTPOHHBIN YNTaIbHBIN 3a1 HaydaHo# onbmmotexn Yenl'Y (aymutopus 206) u yaeOHas tabopaTopust
BBIYHUCIIUTENBHOHN (pr3uku kadenpsl TeopeTndeckoil pusnku (ayauropus 222) I cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHbIE TIEPCOHATIBHBIMU KOMITbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecreuer JOCTYI K
Pa3IMYHOH CIPaBOYHON JIUTEPATYPE, SHIMKIONEIUAM, OUOIHOTpaMIeCKUM U MOIHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpMaMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JIsT)

OcBoeHue cosiepKaHus yaeOHOH TUCIMIUTNHEI « BBeneHme B GU3NKY TBEPIOTO Tella) OCYIIECTBIACTCS Ha JICKINAX,
MPAaKTHYECKUX 3aHATHAX U B MIPOLIECCE CAMOCTOATEIBHON yueOHOH NeATeTbHOCTH CTYACHTOB.

Jlex1MOHHBIE 3aHATHS 00ECTICUMBAIOT TEOPETHYECKOE H3yUCHUE TUCHMIUIMHBI. OCHOBHBIMH METOAMH OOYUeHUS SIBIISIIOTCS
MH(OPMaIMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBIH. Ha nekiusx u3naraercss OCHOBHOE COIEp KaHUE TEM IIPOTrPaMMBl,
MIPOBOANTCS aHAIN3 OCHOBHBIX ITOHATHH M METOJIOB, PACCMATPUBAIOTCS TIPHMEPHI.

IMpakTHyeckue 3aHATHS CIIyKaT AT 3aKPEIUICHNS TEOPETHIECKIX OCHOB, H3/IaraeMbIX B Jiekuusax. Ha mpaktuueckux
3aHATHAX 00y4yaeMble OBJIA/ICBAIOT OCHOBHBIMU METOAAMH M IIPHEMaMH pelIeHus 3a1a4. [t npoBeJeHHs TeKYIEero 1
MPOMEXYTOYHOTO KOHTPOJIS IIPOBOJIATCS TECTOBBIC pabOTHI M 3a4eT.

Ba)XHBIM MOMEHTOM TP U3Y4CHUH JTF000H AUCIUIUTIHEI SBJISCTCS OPraHU3AIS CAMOCTOATEIbHON paboThl. IIpu ocBoeHNHN
MaTtepHalia He CIeayeT CTPEMHTHCS K MEXaHWYECKOMY 3alIOMUHAHHIO IIPUBEIICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOXKEHHMH, eciii TpeOoBaHus K BaMm mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3 eKTHBHOM MOXKET 0Ka3aThCsl MOMBITKA
TIOHATH CYTh SBJICHHS, BEIpaOOTaTh CBOE OTHOIICHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJACPKAITUNHCS B peKOMEHIOBAaHHON
nurepatype. Takxe peKOMEHIYeTCsl pABHOMEPHO PacIpenenaTh Harpy3Ky CaMOCTOSTEIIBHOTO OOYUEHUsI B TeUCHHE
cemecrpa.

B ciysae npuMeHeHus Tpu 00Y4eHUH AUCIUTUTHEL SJICKTPOHHOTO 00YJIeHHs, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHe 00YJarOIMUXCSI ¥ TPEHOAaBaTENsI OCYIIECTBIISIETCS B PEKUME PEATbHOTO BPeMEHH (OHIAHH-IeKIUN
(BeOuHapHI), YaThbl, BUACO-KOH(PEPEHLINH U Ap.) WIN OTI0KEHHOTO BPEMEHH (CHCcTeMa AUCTaHIMOHHOTO 00y4yenus Moodle,
MS Office365, hopymbl, SIEKTPOHHAS TIOYTA U JIP. ).

ITpn 0OydeHny NHIl C OTPAaHNYEHHBIMHI BO3MOXKHOCTSMH 3[J0POBBSI MIIEKTPOHHOE 00yUIEHHE, TICTAHI[OHHbIC
o0Opa3oBaTenbHbIE TEXHOIOTUH MPeIycMaTPUBAIOT BOZMOXKHOCTG IIpHeMa-Tiepeiaui HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmmsanust qUCIUIUTMHEI ¢ TPUMEHEHHEM 3IEKTPOHHOTO 00yJeHHs, TUCTAHIIMOHHBIX 00pa30BaTEFHBIX TEXHOIOTHH (faee
— 30, J1OT) ocymecTBinsiercs Ha ocHOBaHUHU «I10I0OKEeHNUS 0 peann3aui OCHOBHBIX U TOTIOJHUTEIIBHBIX 00pa30BaTEIbHBIX
HPOrpamMM C IPUMEHEHHEM JIEKTPOHHOTO 00YYEHHMs M IMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heiepatbHOM
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucuuiuinHe! "BBenenne B Gu3MKy TBEpAOTO Tena" Mo HAIPaBISHUIO TIOATOTOBKH

(cmermanbrocTH) 03.03.02 "®uzuka" HanpasnerHocTH (podmito) Ousuka GPI'BOY BO «Uenl 'V» crp. 12

TOCYIapPCTBEHHOM OIO/DKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKUN ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHus 0 mopsaKe 3aueTa 00yJIaromUMHICS IO OCHOBHBIM MTPO(}ecCHOHaIbHBIM 00pa30BaTeIbHBIM
nporpamMMam Boiciiero oopasobanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa30BaTeNbHYIO AATEILHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCITUTLTHH (MOJIYICH ), MPAKTHK, JOTOTHATEILHBIX
00pa3oBaTeNbHBIX IPOTPAMM» IIOCPEACTBOM IEKTPOHHOH HH(POopManmoHHO-00pa3oBaTensHoil cpenst PTBOY BO
«Henl'V». B uckirouutensHbIX cinydasx (hopc-Maxop U T.I.) IpU pealn3anud 00pa3oBaTeNbHON AITEILHOCTH C
npumerenueM D0, JIOT MoryT npruMeHsATh KOMIIOHEHTHI, HE BXOJISIIUE B TIEPSUCHB dJICKTPOHHOW HHPOPMAIMOHHO-
00pa3oBaTeNBHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE UCIUIUIMHBI HHBAIHAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/OpPOBBS OCYIIECTBISIETCA C
UCTIONIb30BAaHUEM CIIEIHATIbHBIX TEXHUYECKHX CPEICTB U HH(POPMAIMOHHBIX TEXHOJOTHH, IPEeJOCTaBIAEeMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHUSMH 3pEHHI H C
HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMALMOHHBIE TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSIMU 3pEHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
71a00PaTOPHBIX 3aHATUH YyCTaHABIMBAaETCSA CIELMAIBHOE IPOrpaMMHOE obecriedeHne (IIporpaMMma pedeBOH HaBHTaIWy,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYIIBI).

B yueOHbple ayguTopuu obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm I OOYJarolUXCs C HMHBAIUAHOCTBIO K C
OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayquropuu, rie oOydaroTcsi MHBAIUABl U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMAaTPUBACTCA COOTBETCTBYIONIEE KOJMYECTBO MECT Ui OOYJaIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbSL.

Jlis ocBOeHHs MUCHUIIMHBI MHBAIHIAM M JIHLAM C OTPAHHYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbsSl MPENOCTABISETCS AOCTYN K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrENMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKNX W IMPOTPAMMHBIX CPENCTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe dMIeKTPOHHOTO TOKYMeHTa B (oHe HaydHOU Oubnnotexkn YenlV wian sneKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.
Y4eOHO-METOIMYECKHE MaTepHalIbl Ul OOYJaIOMMXCs W3 4YWCIa WHBAIMIOB M JIMI] C OTPaHHMYCHHBIMH BO3MOKHOCTAMHU
3I0POBBSl IIPENOCTABIIOTC B (hOpMax, aJanTHPOBAHHBIX K OTPAHUYCHHSAM HX 3IO0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpopManuy.

Jlis MHBaNMUAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JOPOBbSl OCBOCHHE AWUCLUILIMHBI MOXET OBITh YaCTUYHO HIIH
MOJTHOCTBIO OCYHIECTBIEHO C UCMOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTH.

IMpn mpoBemeHMM TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[J0POBBsSI 00ECHEUMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKIMHU O MOPSIKE MPOBEINECHHUs MIPOMEXKYTOUHON aTTECTallud, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 33/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mpudToMm bpaiurs, ¢
HCIIONIb30BAaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHUM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBbsSI TIPEAYCMAaTPUBACTCSl HCIOJIB30BaHUE IpefocTaBieHHbIX Yen['Y mnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. [Ipm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTpaHWYECHHBIMU BO3MOXHOCTSIMU 30POBBSI IPENOCTABISAETCA JOMONHUTENBHOE BpeMs I MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeaypa OLEHUBAHUS PE3ybTaTOB OOYUEHUsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO ITAMOB.
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03.03.02 ®dusuka, HanmpaBJeHHOCTDb (Mpo¢uian) Pusuka, PI1/] "Beenenne B pusuky TBEepaoro teaa',
2025 r.H., ouHas opma o0yueHHs

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanueM kadeapbl GU3UKU KOHAEHCUPOBAHHOIO COCTOSIHUS
IIporoxon 3acemanus Ne 04 ot 18.02.2025
3aBenyrommii kadempoit COIJIaCOBAHO B./l. ByuenbHUKOB

ABTOPEI (COCTaBHUTEIIH) B./l. bByyensHUKOB

M.B. Martonuna

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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