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CocraBieHa Ha OCHOBAaHHHU y4eOHOTO IIaHa:

18.03.01 XUMHNYECKA S TEXHOJIOI'M, 18.03.01-BXT-25-1.pIX npoduis Xumudeckas TEXHOJIOTHS HOBBIX MaTePHAJIOB,
yrBepxkaerHoro YuensiM coperom HUTY MUCHC B cocrase cootBercTByromieir OITOIT BO 30.05.2024, mporokon Ne 4-24

VrBepxaena B cocrase OIIOIT BO:

18.03.01 XMUMHWYECKA S TEXHOJIOI' VIS, npoduns Xumudeckas: TEXHOJIOTHS HOBBIX MaTepHANIOB, YTBEPKAECHHONH YUEeHBIM
coserom HUTY MUCHUC 30.05.2024, npotokost Ne 4-24

Pa6ouas nporpamma o1o0peHa Ha 3aceJaHuU

Kadenpa ¢puznyeckoii xumuu

IIporoxkoi ot 19.03.2024 1., Ne8-23/24

PyxoBoautens noapazaenenus Canumon A.M.



1. HEJIX OCBOEHUA

1.1|enu ocBOEHUS JUCUMIUINHBI - HAYYUTh aHAIU3UPOBATh U MPUMEHATH 3aKOHBI (PH3UKH KOHIEHCUPOBAHHOI'O COCTOSIHUS K
peansHBIM TenaM. HayduTh ycTaHaBnuBaTh CBSI3b GU3MUECKUX CBOMCTB MaTEPHUANIOB C TUIIOM MEXAaTOMHBIX
B3aUMOJICHCTBUI B HUX U UX CTPYKTYpoid. HayunTh MCIONIB30BaTh 3TU CBSI3H ISl IPOTHO3UPOBAHUS MEXAaHUYECKUX U
(DU3UKO-XMMHYECKUX CBOMCTB

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITPOT'PAMMBbI

Brok OII: [51.B.J1B.03

2.1 TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4al0LIerocsi:

2.1.1 |KomrougHast XuMus

2.1.2  |KoMmo3uiroHHbIE MaTepHaNIbl: CTPYKTYPa, CBOMCTBA, TPUMEHEHUE

2.1.3 |Mero/p! UCCIICOBAHUS MATEPUAIIOB

2.1.4 |MeTo/pl KOHTPOJIS U aHAJIM3a BEIECTB

2.1.5 |Merposorus, cTaHIapTH3aUs ¥ TEXHUUECKHE U3MEPEHUS

2.1.6 |OO6mas xuMuuecKkast TEXHOJIOTHS

2.1.7 |TIpou3BOACTBEHHAS IPAKTHKA MO MOITYYEHHIO PO(ECCHOHATIBHBIX YMEHHUIT U OITbITA MTPO(ECCHOHAIBHOI AESTEIBHOCTH

2.1.8 |®a30BbIe paBHOBECHS U CTPYKTYpOOOpa30BaHHE

2.1.9 | Ou3HKO-XUMHsI IOJHUMEPOB

2.1.10 |AHamuTHyecKass XMMUS

2.1.11 [TIpouecce momydyenus u 00pabOTKH MaTepHAIIOB

2.1.12 |Texnuxa (pU3MKO-XMMHUYECKOI0 SKCIICPUMEHTA

2.1.13 [Kpucramnorpadus

2.1.14 |MaremaTuueckas CTaTUCTHKA U aHAJIA3 JAHHBIX

2.1.15 [Meroas MaremaTnueckoi HU3NKU

2.1.16 [Teopernyeckas MexaHHKa U OCHOBBI TEOPUU YIPYTOCTH.

2.1.17 |Dwusuka

2.1.18 |Dusnueckas XumMus

2.1.19 [OnekrporexHuxa

2.1.20 |MaremaTuka

2.1.21 | Xumus

2.1.22 |WupopmaTiKa U OCHOBBI UCKYCCTBEHHOI'O HHTEIIEKTA

2.1.23 |Ananurudeckas reomeTpus

2.1.24 |VmxenepHas u KoMrbloTepHas rpadurka

2.2 JAucuuniaunel (MOIy14) U NPAKTHKH, AJs1 KOTOPBIX OCBOEHHE JAHHON AMCUHUIIMHBI (MOAYJIs]) HEOOX0AMMO KaK
NpenecTBYIonee:

2.2.1 |KommproTepHbIe METOJIbI B PH3HUECKONH XUMHHU

2.2.2 |Meronbl HU3UKO-XUMHUYECKUX HUCCIICIOBAHMH

2.2.3 MOZ[GJII/IpOBaHI/Ie XUMHUKO-TCXHOJIOTHYCCKUX TPOLECCOB

2.2.4 |Hopwmsl u npaBuiia opopmiieHuss BKP

2.2.5 |Ioaroroska K npoueaype 3aliiThl U 3alIUTa BBITYCKHOMN KBaIH()HUKAIIMOHHON pabOThI

2.2.6 |IIpepmumnioMHasi MPaKTUKA JJIsl BHITIOJIHEHHS BBITYCKHOM KBATH()HUKAIIMOHHON pabOThI

2.2.7 |TepMoavHAMHKA CIOXKHBIX CHCTEM

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHIIUSIMU

OIIK-1: Cnoco0eH u3y4aTb, aHATU3UPOBATH, HCMOJIH30BATH MEXAaHM3MbI XHMHYECKHX PeaKIHii, MPOUCXOISIIINX B
TEXHOJIOTHYECKUX NMPOIECCAX U OKPYKAIOIEM MHPE, OCHOBBIBASICH HA 3HAHMAX O CTPOEHUH BeLIECTBA, NPHPO/Ie XUMUYECKOI
CBSI3U U CBOMCTBAaX Pa3/IMYHBIX KJIACCOB XHMHYECKHX 3JIEMEHTOB, COeJUHEHM i1, BelIeCTB U MATEPHAJIOB, OCYLIECTBJIATH
MO/IeJIHPOBaHUE, AaHAJIN3 U IKCIIEPHUMEHTBI B IeJIAX MPOBEACHHS 1eTAJbHOI0 MCCJIEIOBAHNSA /IS PeleHUsI 32124 B
npodeccHoHATBLHON 001acTH

3HaTh:

OIIK-1-33 6a3oBble 3HaHUSI B 00IacTH (PH3HKO-MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HayK B cepe CBOei mpodeccHoHaIbHON
JIESITEIIbHOCTH,

OI1K-1-32 kputepun BEIOOpa METOIOB U METOUK UCCIIETOBAHUHN

OIIK-1-31 - MeToibI HCCIeOBAaHNH, IPOBEACHHS, 00PaOOTKY U aHANN3a PE3YJIbTATOB UCHBITAHUN 1 U3MEPEHUH

YMeTh:

OIIK-1-¥Y3 noyib30BaThCsA OCHOBHBIMH 3aKOHAMH U MPUHOUITAMH JIC)KAIIUMU B OCHOBC €CTCCTBCHHBIX HAYK

IIK-2: Cnioco0eH oprann3oBbIBATH NPOBeJcHUE 1a00PATOPHBIX HCCIEJ0BAHNI CHHTE3HPOBAHHBIX IOJUMEPHBIX U
KOMIIO3ULHOHHBIX MaTepHaJIOB

YMmeTb:

I1K-2-V1 BBINONHATH 3KCIIEPUMEHTBI U 0(OPMIISITh PE3YJILTAThI HCCIICIOBAHNN M pa3paboTOK B 00JacTH PpU3MKH

OIIK-1: CnocodeH u3y4aThb, aHAJIU3UPOBATh, HCI0JIL30BATh MEXaHH3Mbl XUMHYECKHX PeaKlMii, IPOUCXOAAIIMX B
TEXHOJIOrH4ecKHuX Mpoueccax H OKpy KaloleM MHpe, 0CHOBBLIBAsiCh HA 3HAHHUSIX 0 CTPOCHHH BelllecTBa, MPHpPoJe XUMHUYeCKOoH
CBSI3M H CBOCTBAX Pa3/IMYHBIX KJACCOB XMMHYECKHX 3/1eMEHTOB, COeJHHEHHIi, BellleCTB U MAaTepHaJIOB, OCYLIeCTBIATh
MoOIeTMPOBAaHKE, AaHAJU3 M IKCIIePHMEHTHI B eJIAX NPOBeAeHHUs AeTATbHOT0 HCCIeA0BaAHMS 115l pellleHUs 32124 B
npogeccHoHATbHOI 00J1aCTH




YMeTh:

OIIK-1-Y1 npoBoAUTh aHAIMTUYECKHE PACUETHI HCCIEYEMbIX (PU3NUECKUX BEIMUUH

OIIK-1-Y2 kpuTHYECKH aHATU3UPOBATh PE3YJIbTATHI, IEJIATh BHIBO/IbI, OCYIIECTBIATH 3P PEKTHUBHBIN MOUCK HEOOXOAUMOM

uHpopmaru

IIK-2: Cnioco6eH opraHu3oBbIBATh MpoBedeHHe JIA00PaTOPHBIX HCCIeA0BAHMII CHHTE3HPOBAHHBIX MOJMMEPHBIX H
KOMITIO3MIIMOHHBIX MATEPHAJIOB

Baagern:

I1K-2-B1 HaBBIKOM BBINOJIHEHHS YKCIIEPUMEHTOB M 0pOPMIICHUS PEe3yJIbTATOB UCCIICIOBAHU U pa3paboTOK B 001acTH QU3HUKU

OIIK-1: CnocodeH H3y4aTh, aHAJIU3HPOBATh, HCIO/Ib30BATh MEXAHH3MbI XMMHYECKUX PeaKL Ui, IPOMCXOASIIINX B

TEXHOJIOTHYEeCKHX Mpoueccax 1 OKPY:KaloleM MHpe, OCHOBBIBasICh HAa 3HAHUSAX O CTPOEHUH BellecTBa, MPHPO/e XUMUYECKOii
CBSI3H M CBOIiCTBaX Pa3/IMYHBIX KJIACCOB XUMHUYCCKHUX JJICMEHTOB, COCI[HHeHHﬁ, BEHIECTB U MATEPHAJIOB, OCYIIECTBJIATH

MOJe/IMPOBAaHNE, AHAJIU3 U IKCIIEPHMEHTHI B LeJISIX NPOBEIeHUS 1eTATBLHOI0 HCCIeA0BAHUS 115 pellleHus 3a1a4 B
npodeccHoHATbHOI 00J1aCTH

Baagern:

OIIK-1-B3 HaBbIkamMu IPUMCHCHUS Ha IPAKTUKC IIPUHIUIIOB U 3aKOHOB CYIICCTBOBAHUSA JKUBOH IIpHUPOBIL.

OITK-1-B1 HaBBIKOM BBINIOJHEHHUS OLICHKH U 00paOOTKH Pe3yJIbTATOB HCCIICAOBAHHUS

OIIK-1-B2 HaBbIKaM# HCIIOJIb30BaHUS HHYOPMAIHOHHO-KOMMYHHUKAIIIOHHBIX TEXHOJOT U MPU PEIICHUH CTAaHIAPTHBIX
poeCCHOHANBHBIX 3324

4. CTPYKTYPA U COJEPKAHHE

Kon HanmenoBanue pasneno u | Cemectp | Yacos | @opmupyemsble | Iutepatypa u | [Ipumeuyanne| KM | Boimoan
3aHATHUS TeM /BUJ 3aHTHS/ / Kype HHAMKATOPHI | 3J1. pecypchl sieMble
KOMIIeTeHIH I padoThI
Pa3znes 1. 3akoHbl
TeIJIOBOr0 M3/ 1y4YeHMs

1.1  |OO6mas uapopmarus, 7 1 OIIK-1-31 OIIK | JI1.1J12.2J13.1
MpeMeT Kypca. -1-32 OIIK-1-33 J13.2
[pennocsuiku OIK-1-Y1 D1 22 53
BOSHHKHgBeHI/IH KBaHTOBOM OIK-1-Y2
TeopUu. 3aKOHBI TEILIOBOIO
H3IydEHHS: KIACCHYECKHE OIIK-1-Y3
3aKoHbI U ypaBHeHue [1nanka. OINK-1-BI
/JTex/ OIIK-1-B2

OIIK-1-B3 IIK-
2-Y1 IIK-2-B1

1.2  |TemoBoe U3TyYCHHE U €T0 7 2 OIIK-1-31 OIIK | JI1.1J12.2J13.1
XapaKTEePUCTHUKH. 3aKOHBI -1-32 OIIK-1-33 JI3.2
Credana-bonbimMana u OIK-1-Y1 2192053
cMenienus Buna. ®opmyna
Panes-Ixunca /TIp/ OTK-1-v2

OIIK-1-Y3

OIIK-1-B1

OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1 IIK-2-B1

1.3 paboTa ¢ JeKIIHOHHBIM 7 23 OIIK-1-31 OIIK | JI1.1J12.2J13.1
MaTepHaloM, IOUCK U 0030p -1-32 OIIK-1-33 J13.2
Hay4YHOH 1 y4eGHOI OIK-1-Y1 2109233
JIUTEpaTyphl, HaTUCAHUEe OIK-1-V2
JIOKJIaJ1a, BBITIOJIHEHHE
WHIAMBUIAYaJIbHBIX U OIIK-1-V3
TPYIIIOBBIX 3aJaHUIA; OIlK-1-Bl
OCBOEHHE MaTepuaa, OIIK-1-B2
MIPETYCMOTPEHHOTO IS OIIK-1-B3 IIK-
CaMOCTOSTENILHOTO U3YUCHNS, 2-V1 IIK-2-B1
MOJITOTOBKA K MPAKTUYECKUM
3aHATHSM; HOATOTOBKA K
sk3ameny. /Cp/

1.4 |3axonsl hoTodddekra. 7 1 OIIK-1-31 OIIK | JI1.1J12.2J13.1
®DoToHHAS TEOpHS CBETA. -1-32 OIIK-1-33 JI3.2
Macca, 3Heprus u UMILyJIbC OIK-1-Y1 019233
dorona. /Jlex/ OIK-1-V2

OIIK-1-V3
OIIK-1-B1

OIIK-1-B2




OIIK-1-B3 IIK-

2-Y1 IIK-2-B1

15 BrIBoA KITaccHuecKux OIIK-1-31 OIIK | JI1.1J12.2J13.1
3akoHOB 13 Gopmyib [Tnanka. -1-32 OTIK-1-33 J13.2
Omnpenenenne paboThI BEIXOJA OIK-1-Y1 219233
snekTpoHa. MeTonsl § OIK-1-Y2
OMpeIeIeHHs TIOCTOSTHHOM
rara Mp/ Ik 1-v3

OIIK-1-B2
OIIK-1-B3 TIK-
2-Y1 IIK-2-B1

1.6 Pabota ¢ JleKIIHOHHBIM OIIK-1-31 OIIK | JI1.1J12.2J13.1
MaTepHaioM, ITIOUCK U 0030p -1-32 OTIK-1-33 J13.2
Hay4HOH U y4eOHOH OIK-1-Y1 019233
JIUTEpaTyphl, HATUCAaHUEe OIK-1-V2

OKJIaJIa, BBIMOJTHEHHE
EHZ[I/IBZI[/IZ[yaIIBHBIX u OIIK-1-Y3
TpYMIOBBIX 3a1aHUii; OINK-1-BI
OCBOEHHE MaTepHana, OIIK-1-B2
MIPEYCMOTPEHHOTO JUIS OIIK-1-B3 TIK-
CaMOCTOSITENILHOTO H3YUEeHNS; 2-V1 [IK-2-B1
MOJITOTOBKA K MPAKTUIECKUM
3aHATHSM; TIOATOTOBKA K
sk3ameny. /Cp/

1.7  |OnpenerneHue xapaKTepUCTHK OIIK-1-31 OIIK | JI1.1J12.2J13.1
¢doroHa u pacyer -1-32 OIIK-1-33 J13.2
B3auMo/ieiicTBUS POTOHA C OIK-1-Y1 D122 33
snextpoHoM /TIp/ OIK-1-V2

OIIK-1-V3

OIIK-1-B1

OIIK-1-B2
OIIK-1-B3 TIK-
2-Y1 IIK-2-B1

1.8 |9ddexr Komnrona u ero OIIK-1-31 OIIK | JI1.1J12.2J13.1
3JIeMEHTapHasl TEOpHsl. -1-32 OIIK-1-33 JI3.2
TopMo3HOE PEeHTTEeHOBCKOE OIK-1-Y1 2132953
gmyl{eﬂnel.sﬂaianeﬂne CcBETa. OIK-1-Y2

onHEI ae bpoiins. OIK-1-V3
Hlexd OIIK-1-B1
OIIK-1-B2

OIIK-1-B3 TIK-

2-Y1 IIK-2-B1

1.9 |KourpompHas paboTta Ha TEMY OIIK-1-31 OIIK | JI1.1J12.2J13.1 KM1
«TennoBoe u3Iy4eHne U ero -1-32 OIIK-1-33 JI3.2
xapakrepuctakm /TIp/ OIK-1-Y1 2109233

OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 TIK-
2-Y1 IIK-2-B1
Paznen 2. OcHoBBbI
KBaHTOBOIi TeOpUH
CTPOEHHsI aTOMA

2.1  |ArperatHble COCTOSHUS OIIK-1-31 OIIK | JI1.1J12.2J13.1
BEILIECTBA, -1-32 OIIK-1-33 J13.2
KOHJICHCHPOBAHHBIE OIK-1-Y1 213293
C%CTO?IHI/I?L przmczcm OIK-1-Y2
000CHOBaHUS YCTOHYUBOCTH OMK-1-V3

aTOMOB B paMKax

OIIK-1-B1




KJIACCUYECKOM (PU3HKH.

OIIK-1-B2

[JTex/ OIIK-1-B3 TIK-
2-V1 IIK-2-B1

2.2 PacueThl momoskeHuH OIIK-1-31 OIIK | JI1.1J12.2J13.1
CHeKTpaJIbHBIX JuHU /TIp/ -1-32 OIIK-1-33 J13.2

OIK-1-Y1 213253
OIIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 TIK-
2-V1 IIK-2-Bl1
2.3 Mopuenu aroma TomcoHa u OIIK-1-31 OIIK | JI1.1J12.2J13.1
Pesepdopnaa /JTex/ -1-32 OIIK-1-33 J13.2

OIK-1-Y1 213253
OIIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2

OIIK-1-B3 TIK-

2-V1 IIK-2-B1

2.4 |PacueTbl SHEPreTUUECKUX OIIK-1-31 OIIK | JI1.1J12.2J13.1
YpOBHEH 3JIEKTPOHOB B aTOME -1-32 OTIK-1-33 JI3.2
BOJIOPO/1a, B3aUMOJICHCTBHS OIK-1-Y1 213253
3JIEKTPOHOB }/1121[ 05)61/1Tax c OIK-1-Y2
nznyuenuem /I1p OIK-1-V3

OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 TIK-
2-V1 IIK-2-B1

2.5 CriexTp u3nyueHus aToma OIIK-1-31 OIIK | JI1.1J12.2J13.1 P1
Bojiopona. /JIex/ -1-32 OTIK-1-33 J13.2

OIK-1-Y1 213253
OIIK-1-Y2
OIlK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 TIK-
2-V1 IIK-2-B1

2.6 Pabota ¢ TeKIIHOHHBIM OIIK-1-31 OIIK | JI1.1J12.2J13.1
MaTepHuaIoM, TIOUCK U 0030p -1-32 OIIK-1-33 J13.2
Hay4HOH U y4eOHOH OIK-1-V1 013233
JIUTEPATYPhI, HAITHCAHHE OIK-1-V2

OKJIaJia, BBHITIOJHEHHE
ﬁHz[HBiz;yanLme i OIIK-1-Y3
IpYyMNIOBbIX 331aHUii; OINK-1-B1
OCBOEHHE MaTepuana, OIIK-1-B2
MIPELYCMOTPEHHOT'O JUIsl OIIK-1-B3 TIK-
CaMOCTOSTEIILHOTO U3YUCHHS, 2-V1 IIK-2-B1
MOJITOTOBKA K MPAKTUIECKUM
3aHITHSM; [TOATOTOBKA K
sk3ameny. /Cp/

2.7  |Ilocrynats! Bopa. Monens OIIK-1-31 OIIK | JI1.1J12.2J13.1
aToMa BOJIOPOAa. -1-32 OIIK-1-33 J13.2
DJEeKTpOHHAs CTPYKTYpa U OIK-1-V1 0132353
TabuIa xm;[}l_/[me;zxnx OIK-1-V2
371eMeHTOB. /JIek OITK-1-Y3

OIIK-1-B1

OIIK-1-B2




OIIK-1-B3 IIK-

2-Y1 IIK-2-B1
Paznen 3. Tunsl cBsi3u B
KpHCTAJLIaxX

3.1  |TIpuuunbl 00pa3oBaHHS OIIK-1-31 OIIK | JI1.1J12.2J13.1
CBS3€H MEXAy aTOMaMu. -1-32 OIIK-1-33 J13.2
OLeHKY YHEPTHH U CHITBI OIK-1-Y1 213233
B3aMMOJICHCTBHUS
ex/ OIlK-1-Y2

OIlK-1-¥3

OIIK-1-B1

OIIK-1-B2
OIIK-1-B3 IIK-
2-V1IIK-2-B1

3.2 OLEHKH YHEPTUU CBSA3H U3 OIIK-1-31 OIIK | JI1.1J12.2J13.1
TEPMOINHAMIYECKUX JAaHHBIX. -1-32 OIIK-1-33 JI3.2
/Hp/ OIIK-1-V1 D1 9253

OIIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1 IIK-2-B1

3.3  |MoHHBIE KPUCTAILIBL. OIIK-1-31 OIIK | JI1.1J12.2J13.1
[TocTtosirnas Manenynra. -1-32 OTIK-1-33 JI3.2
/J1ex/ OIIK-1-V1 D1 92053

OIIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1 IIK-2-B1

3.4  [Pacuer sHepruu pemerku OIIK-1-31 OIIK | JI1.1J12.2J13.1
HOHHOTO KpucTaa. OneHka -1-32 OTIK-1-33 JI3.2
noctostHHON Manenynra /I1p/ OIK-1-Y1 213233

OIIK-1-Y2
OIlK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1 IIK-2-B1

3.5 |pabota c NEeKIIMOHHBIM OIIK-1-31 OIIK | JI1.1J12.2J13.1
MaTepuasoM, TIOUCK U1 0030p -1-32 OTIK-1-33 JI3.2
Hay4HOH U y4eOHOH OIK-1-V1 013233
JIUTEPATYPhl, HAITHCAHHE OIK-1-Y2

OKJIaJia, BBHITIOJHCHHE
EHZ[I/IBZII/IZEyaJ'ILHLIX u OIIK-1-Y3
IpYyMNIOBbIX 3a1aHUii; OINK-1-B1
OCBOCHHE MaTepuaa, OIIK-1-B2
MIPELYCMOTPEHHOT'O JUIsl OIIK-1-B3 TIK-
CaMOCTOSTEIILHOTO U3YUCHHS; 2-V1 IIK-2-B1
MOJITOTOBKA K MPaKTHYECKUM
3aHITHSM; [TOATOTOBKA K
sk3ameny. /Cp/

3.6 |KoBasneHTHbIE KPUCTAILIEI, OIIK-1-31 OIIK | JI1.1J12.2J13.1
0OMEHHBIE B3aUMOICHCTBHUS. -1-32 OIIK-1-33 JI3.2
Mertamdeckas CBS3b, OIK-1-V1 D1 322 353
ij[IeKTpOHHaSI IJIOTHOCTb. OIK-1-V2

OJIEKYJIIPHBIC KPUCTAJLIBI,
Z[I/ICHep};I/IOI:I)-IHBIe ’ OIIK-1-y3
OIIK-1-B1

B3aumozeicTeus /Jlex/




OIIK-1-B2

OIIK-1-B3 IIK-
2-V1 IIK-2-B1
3.7  |Pacuer mapamerpos OIIK-1-31 OIIK | JI1.1J12.2J13.1
MOTEHITHaIa MEKaTOMHOTO -1-32 OIIK-1-33 JI3.2
B3aumoeiicreus /Ip/ OIK-1-Y1 213253
OIIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-Bl1
3.8 ®dusnuecKre CBOICTRA, OIIK-1-31 OIIK | JI1.1J12.2J13.1
00yCIIOBJICHHBIC CUIION -1-32 OIIK-1-33 J13.2
MEKaTOMHOTI'O OIK-1-Y1 213253
B3auMozeicTBus /JIex/ OIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-B1
3.9 Pacuer cxxuMaeMocCTH U3 OIIK-1-31 OIIK | JI1.1J12.2J13.1 P2
MOTEHIMajIa B3aUMOIEHCTBHS -1-32 OTIK-1-33 JI3.2
/Hp/ OIIK-1-V1 219233
OIIK-1-Y2
OIIK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-B1
3.10 [PaGoTa ¢ JEeKIMOHHBIM OIIK-1-31 OIIK | JI1.1J12.2J13.1
MaTepHuaoM, TIOUCK U 0030p -1-32 OTIK-1-33 JI3.2
HayY4HOH U y4eOHOH OIK-1-V1 0132233
JIUTEPATYPhI, HAITHCAHHE OIK-1-V2
OKJIaJ1a, BHITIOJTHCHHE
EHZ[I/IB};[/IZ[yaJIBHBIX u OLIK-1-y3
TPYIIOBBIX 3aJaHHH; OIlK-1-B1
OCBOEHHE MaTepuana, OIIK-1-B2
MIPELYCMOTPEHHOTO JUIs OIIK-1-B3 ITIK-
CaMOCTOSTEIILHOTO U3YUCHHS, 2-V1 [IK-2-B1
MOJITOTOBKA K MPAKTUIECKUM
3aHATHSM; [TOATOTOBKA K
sk3ameny. /Cp/
Pa3nen 4. DiaekTpoHsI B
MeTaJuIax
4.1 DNEeKTPOHBI B KPUCTAILIAX, OIIK-1-31 OIIK | JI1.1J12.2J13.1
pacnpenenenue Oepmu- -1-32 OIIK-1-33 JI3.2
upaka. OIK-1-Y1 D192 33
HTex/ OIK-1-Y2
OIlK-1-¥3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-B1
4.2 Pacuet moTHOCTH OIIK-1-31 OIIK | J1.1J12.2J13.1
SHEPTEeTHYECKUX COCTOSIHUH B -1-32 OIIK-1-33 JI3.2
meTtasuiax /I1p/ OIK-1-Y1 213253
OIlK-1-Y2

OIIK-1-Y3




OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1IIK-2-B1

4.3

DNeKTpOHHBIE
SHEpPreTHYeCcKHe 30HbI B
Pa3THYHBIX TPUOIKESHUSIX
/J1ex/

OIIK-1-31 OIIK
-1-32 OIIK-1-33
OIIK-1-V1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1IIK-2-B1

JI1.1J12.2J13.1
J3.2
01092393

4.4

Pacuer 3¢ hexTrBHOI Macchl
anekrpoHa /IIp/

OIIK-1-31 OIIK
-1-32 OIIK-1-33
OIIK-1-V1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1 IIK-2-B1

JI1.1J12.2J13.1
J3.2
01092393

4.5

TemmoeMKOCTh DIIEKTPOHOB B
meTtamiax /Jlex/

OIIK-1-31 OIIK
-1-32 OIIK-1-33
OIIK-1-V1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-Y1 IIK-2-B1

JI1.1J12.2J13.1
J3.2
0109233

4.6

O1LIeHKa 3JIEKTPOIIPOBOJHOCTH
Y TETUIOMPOBOTHOCTH
meTauios /TIp/

OIIK-1-31 OIIK
-1-32 OIIK-1-33
OIIK-1-V1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 ITIK-
2-Y1 IIK-2-B1

JI1.1J12.2J13.1
J3.2
0109233

4.7

DNEeKTPONPOBOAHOCTD U
TEIUIONPOBOIHOCTh METAJLIIOB
/Jex/

OIIK-1-31 OIIK
-1-32 OIIK-1-33
OIIK-1-V1
OIIK-1-Y2
OIIK-1-V3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 TIK-
2-Y1IIK-2-B1

JI1.1J12.2J13.1
J3.2
0103233

4.8

KontponbHas paboTa Ha TeMy
«DJEeKTPOHBI B METAITAX)»
Mp/

OIIK-1-31 OIIK
-1-32 OIIK-1-33
OIIK-1-V1
OIIK-1-Yy2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-

JI1.1J12.2J13.1
J3.2
013233

KM2




2-V1 IIK-2-B1
Paspea 5. Teopun xugxoro
COCTOSTHHS
51 M3meneHust CBOMCTB 7 2 OIIK-1-31 OIIK | JI1.1J12.2J13.1
BEIIECTBA MIPH IJIABJICHUU. -1-32 OIIK-1-33 JI3.2
Teopuu >KUAKOTO COCTOSHHUS. OIK-1-Y1 0109233
Pacnpe/:[enegne aTOMOB B OIK-1-V2
x)uakoctd. IlonsTre o
cpy}I:KuHI/I paguanbHOro OIIK-1-¥3
pacnpeneneHus aToMoB /JIex/ OHK'i'Bl
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-B1
5.2 OyHKIMA paUaIbHOTO 7 4 OIIK-1-31 OIIK | JI1.1J12.2J13.1
pacnpeneneHust aToMOB -1-32 OIIK-1-33 J13.2
JKHJIKOTO Tejia. PacyeTsr OIK-1-Y1 D1 52 D3
cBoifcts /TIp/ OIK-1-Y2
OIIK-1-VY3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-B1
5.3 Pabota ¢ IeKIIHOHHBIM 7 5 OIIK-1-31 OIIK | JI1.1J12.2J13.1
MaTepuajgoM, OCBOEHHE -1-32 OTIK-1-33 JI3.2
Marepualia, OIIK-1-V1
MIPEYCMOTPEHHOTO JUISI OIK-1-V2
CaMOCTOSATEILHOTO U3yYEHMS;
HOJITOTOBKA K npaKTnzeCKHM OIK-1-y3
3aHATHUAM; IOATOTOBKA K OlIK-1-Bl
sk3ameny. /Cp/ OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-B1
Pa3nen 6. IloaroroBka K
KOHTPOJIbHBIM
MEpPONPUSTUIM H
BBITIOJIHSIEMbIM pagoTam
6.1 /Cp/ 7 27 |OIIK-1-31 OIIK | JI1.1J12.1J13.3
-1-32 OTIK-1-33| 213233
OIIK-1-V1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3 IIK-
2-V1 IIK-2-B1

S. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. KontpoJibHbie MeponpusaTus (KOHTPOJIbHast padoTa, TecT, KOJJIOKBHYM, 3K3aMeH H T.IT), BONPOCHI /ISl CAMOCTOATEIbHOI

MOATOTOBKH
ITposepsiemblie
Kon KouTponsuoe POBED
HHJUKATOPbL Bomnpocsl A1l HOATOTOBKU
KM MEPOTIPUSTHE N
KOMIETEHIUH
KM1 Konrponsnas padora |OIIK-1-31;0I1K-1- KontponbHas paboTa «TemnoBoe U3y4eHIe U €T0 XapaKTePUCTHKN

«TermoBoe U3JTYYCHHUC
" €ro
XapaKTCPUCTUKI»

32;0I1K-1-33;0I1K-1
-V 1;0IIK-1-Y2;0I1K
-1-¥3;0IIK-1-
B1;0I1K-1-B2;0IIK-
1-B3

- Mennbiii mapuk quamerpa d = 1,2 M MOMECTHIIM B OTKaYaHHbIN
COCYJ, TeMIIepaTypa CTEHOK KOTOPOTO HOANEPKUBACTCS OJIM3KON K
abcomotHOMy Hymo. Hauanenas Temnepatypa mapuka TO = 300 K.
Cumnras MOBEpXHOCTH IIapUKa aOCOIIOTHO YEPHOH, HAlTH, Yyepe3
CKOJIBKO BPEMEHU €ro TeMIlepaTypa yMeHbIuTes B 1 = 2,0 pasa

- DHepreTu4eckas CBETUMOCTb a0COJIIOTHO yepHOro Tesna Ms = 3,0
Bt/cm2. OnpenenuTh JUIMHY BOJIHBI, OTBEYAIOUIYI0 MAKCUMYMY




HCITYCKATEJIBHON CIIOCOOHOCTH ATOTO TeJIa.

KM2

KonrponbHas paboTta
«ONEeKTPOHBI B
MeTajllax»

OIIK-1-31;0IIK-1-
32;0I1K-1-33;0I1K-1
-V 1;0IIK-1-Y2;0I1K
-1-V3;0I1K-1-
B1;0IIK-1-B2;0IIK-
1-B3;IIK-2-Y I;I1K-2
-B1

KonrponbHas paboTa «NeKTpoHb! B MeTal1ax"

BbI4nciuTh mIoTHOCTH cocTosiHUN BOMM3H ypoBHs Depmu nipu 0 K st
1 M3 Na? Beruucaute 3Ty ke BeaudauHy 11 ogHoro Mot Na. ITouemy
9TH BENTMYMHBI OTJIMYAIOTCS APYT OT Apyra?

- PaccunTarh JIMHEHHYIO CKOPOCTH 3JIEKTPOHOB Ha ypoBHe ®epmu Na
npu 0 K. Belunuciauts JUIMHY BOJIHBI ie Bpoiiis 3THX 351eKTpOHOB

5.2. Ilepeuens pa6oT, BeinoJHsAeMbIx no aucuumiaune (Kypcosasi padora, Kypcosoii npoekt, PI'P, Pedepat, JIP, [IP u 1.11.)

rpadHuecKue 3a1aHus
K TeMe « THITBI CBSI3U B
KpHUCTAILTIax»

32;011K-1-33;0I1K-1
-V1;0I1K-1-Y2;0ITK
-1-Y3;0IK-1-
B1;0I1K-1-B2;0IIK-
1-B3;[IK-2-V ;[IK-2
-Bl

[IpoBepsiembie
Kon Hazpanue
WHJIAKaTOPEI Coneprxanue paboTbI
paboThI paboThI N
KOMIIeTEHIINH
P1 PacuerHo- OIIK-1-31;0IIK-1- PacueTHo-rpaduyeckue 3a1aHus
rpadpuueckue 3ananus |B3;0I1K-1-B2;0I1K- [k Teme «3akoHbl poTodhdEeKTa»
K TeMe «3aKOHbI 1-B1;0IIK-1- - Onpenenuts nocTosHHY!O I11aHKa U3 3KCIIEpUMEHTAIBHBIX JaHHBIX 00
¢dorosdpdexray V3;0I1K-1-V2;0I1K- |3Hepruu 3J1eKTPOHOB B pe3yabTare POTOAICKTPOHHON IMUCCHH
1-V1;0IIK-1-
33;0I1K-1-32;I1K-2-
Y1;11IK-2-B1
P2 PacuerHo- OIIK-1-31;0IIK-1- K teme «Tumsl cBa31 B KpUCTAILIaX»

- Ompeenuts noctosHHYI0 Maznenynra s crpykrypsl KCl Metogom
OBbEHA 110 TPEM 3JIEKTPOHEHTPaJIbHBIM IpynnaM aToMoB. Cuenars
HE00XO0IUMbIE TEOMETPHUECKHE OCTPOCHUS

5.3. OuieHOYHbIE MATEPHAJIBI, HCIOJIb3YeMble Uil IK3aMeHa (OMJ1eThl, TeCThI U T.I1.)

Bamaun:

TeopeTnueckre BOIPOCHL:
- ®opmyna [Tnanka. Beiox u3 popmyiisl [lnaHka kitaccudeckux 3akoHOB u3inydeHuss AUT
- CnexTp msmydeHus aroma Bogoposa. @opmyna bamsmepa
- Mopeins atoma bopa. DHeprus 31eKTpoHa Ha opOuUTe aToMa
- OCHOBHBIE THIIBI CBsI3elf aTOMOB B KpHCTaJLIe
- Dueprust @epmu. CpeHsis KUHETHYECKask SHEPTHsI AIEKTPOHOB

rae A =1.7476 — nocrosinaast MazenyHra.

IMpunrmas k03GGUIMEHT TEIIOBOro U3IydeHus yriis npu remneparype T = 600 K pasubim 0,8, onpeaenuts: 1) sHEpreTuueckyro
CBETHMOCTh Re yris; 2) suepruto E, u3nygaemyro ¢ HOBEPXHOCTH YIUIs C IUIOIIAAbI0 S =5 ¢cM2 3a Bpems t = 10 MuH.

Bsranciuts gacrots f1 u f2 Bpaienus 31ekTpoHa B aToMe BOZOPO/Ia Ha BTOPO# 1 TpeTheit opouTax. CpaBHUTD 3TH YaCTOTHI C
4acTOTOH L M3IIy4eHHMs PH IepPeXo/ie MEKTPOHa C TpeThel Ha BTOPYIO OpOuUTy

Benuunaa Moy BcecroporHero cxxatust 11t NaCl cocrasmsier B =2.4 1011 qun/cM2, a paccTosiHHE MEKTy HOHAMH B ITOJI0KCHUN
paBHoBecus pasHo @ = 2.82 A. TIpenebperas TeMIepaTypHoil 3aBUCMMOCTBIO BEJIMYKH, OLEHUTH NapaMETPhl MOTEHIUANA
otrankuBaHus (B, v), €Ciu SHEPrus B3aUMOJESHCTBUS HOHA € IPYTMMU HOHAMH KPUCTaJLIA alllIPOKCUMUPYETCS BhIPAKEHUEM

5.4. MeToauKa OEHKH OCBOEHUSI TUCHUILIMHBI (MoayJisi, npakTuku. HUP)

BOIIPOCHL.

OHGHKa «HCABKa» — O6y‘{3}0H1PIfIC§[ Ha 5K3aMCH HEC ABHJICA.

OreHKa «OTIMYHOY» - 00yUYArONIMICS TOKa3bIBaeT NIyOOKHe, HCUEPITBIBAIOIIIE 3HAHUS B 00beMe MPOHICHHOM MPOrpaMMBI, YBEPEHHO
MIPUMEHSIET ITOJIy4EHHbIC 3HAHHsI Ha NTPAKTUKE, TPAMOTHO U JIOTHYECKH CTPOWHO U3JIaraeT MaTepuall ipx OTBETE, yMEET
(OpMYIIHPOBATE BEIBOJBI M3 U3JI0KEHHOTO TEOPETHYECKOT0 MaTepHaa, 3HaeT TOMOJIHUTENEHO PEKOMEHIOBAHHYIO JIUTEPATYpYy.
O1eHKa «XOPOLIOY - 00yYaroIUiics MOKa3bIBACT TBEPABIC U IOCTATOYHO MTOJTHBIE 3HAHKS B 00beMe MPOHAEHHON MPOrpaMMBl,
JIOTTyCKAeT He3HAUYUTENIbHBIE OIINOKH MIPU OCBEIEHUH 33JaHHBIX BOIIPOCOB, YETKO M3J1araeT MaTepHall.

O1eHKa «YI0BJIETBOPUTENBHOY» - 00YYAIOLIHIACS MTOKA3bIBACT 3HAHUS B 00bEME MPOHICHHOW POTrPaMMBbl, OTBETHI U3J1araeT XOTs U C
OIMOKaMH, HO YBEPEHHO UCIIPABIIAET UX MOCIIE JIOTIOJIHUTEIbHBIX 1 HAaBOSIIUX BOIIPOCOB.

Or1eHKa «HEYAOBJICTBOPUTEIILHOY - 00YUAIOIIMICS JOIYCKaeT rpyOble OIIMOKH B OTBETE, HE IOHUMAET CYIIHOCTH M3JIaraeéMoro
BOIIPOCA, HE YMEET NPUMEHATh 3HaHUS [UIs PEIICHUs [IPOCTHIX 3a/1a4, JaeT HETOJIHbIE OTBETHI Ha JIOTIOJIHUTEIIbHbBIE U HaBOIAIINE

6. YYUEBHO-METOJUYECKOE 1 HTH®OPMALMOHHOE OBECIIEYEHUE

6.1. Pexomenyemas autepatypa

6.1.1. OcHOBHasI IMTEpaTypa

ABTOpBI, COCTaBUTEH

3armaBue

bubmmorexa W3narenbcTBO, TO

Amkpodt H., Mepmun
H.

du3zuka TBEpIOro Tena: yyeOHoe
mocoone

OnexkTpoHHas OubIMoTEKa Mocksa: Mup, 1979

6.1.2. JlonosiHuTeIbHAS IUTEPATYpPa

ABTODBI, COCTaBUTEIHN

3arnaBue

bubmmorexa W3narenscTBO, TOI




JI12.1 |T'opauenkxo A. b., ®duznka KOHAECHCUPOBAHHOTO DJeKkTpoHHas OubIMoTeKa Kemeposo: KemepoBckuii
KocoOynxkuii A. B., cocrosHus. Pemenue 3anay: rOCyJapCTBEHHBIN YHUBEPCUTET,
Kopa6enbaukos [I. B. [yue6HOe mocobue 2011

J12.2 [Amkpodt H., Mepmun |(®Dusuka TBepIoro rena: yuebHoe|DneKkTpoHHas Oubiauorexka Mocksa: Mup, 1978
H. nocobue

6.1.3. MeTtonnueckue pa3paboTku
ABTOpBI, COCTAaBUTEIH 3arnaBue bubnuorexa W3natenscTBo, roj

JI3.1 |Kurrens Y., 'yceB A. |BBenenue B ¢pusuky tBepaoro |bubmmorexka MUCuC M.: MeauaCrap, 2006
A. Tena: yueb. pyKoBOACTBO

JI3.2 |Bekwusos FOpuii Kypc teopetnueckoii pusuku B |InekrpoHHas 6ubinoreka M.: Yueba, 2005
XopenoBud, Ky3pMuH [3amagax u ynpaxxHeHusx: y4eoO.

IOpwuii Muxaiinosu4, [mocoGue Ams CTy/. By30B CIIEIL.
Myxun Cepreit '@u3uka MeTaIoB' u
WBanoBu4, MykoBckwii |'MeTannoBeieHUE U TEPM.
SIxoB Mowuceesuy, 00pab. meraos'

Bexunos FOpwuit

XOpeHOBUY

JI3.3 |Baiikos 1O. A., du3KKa KOHIEHCUPOBAaHHOTO OnexTpoHHast OubIMOTEKA Mocksa: JIaboparopus 3HaHUH,

Kysnernos B. M. COCTOSIHUSL: yueOHOe mocobue 2024
6.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «HTepHET»

D1 |- ®enepanbubiii mopran «Poccuiickoe obpazosanme»  |http://edu.ru;

22 |- OTKpBITOE 0Opa3oBaHMe http://openedu.ru

33 |- Poccmiickas rocyapcTBeHHas OMOIMOTEKa http://www.rsl.ru

6.3 IlepeyeHb MpOrpaMMHOro odecreveHust

I1.1  |Koncymprant [lmoc

11.2 Garant.ru

3 JInuensun I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITIO WinEDUA3 ALNG SubsVL MVL PerUsr u

) PerUsr
I1.4 |ESET NOD32 Antivirus
I1.5 |Win Pro 10 32-bit/64-bit
6.4. IlepeyeHb HH(POPMALUOHHBIX CIIPABOYHBIX CHCTeM H NPO(ecCHOHANBHBIX 043 IaHHBIX

1.1 |Hayunas snextpoHHas oubnuoreka eLIBRARY https:/elibrary.ru/

N.2  [TlomHOTEKCTOBBIE [ETOBBIE MyOIHKAIMK HHOOPMATEHTCTB U pecchl o 53 otpacisim https://polpred.com/news

N.3  |Muoctpannsle 6a3p1 nanHbIX (noctyn ¢ IP agpecoB MUCuC)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Ha3nauenue OcHarenne
b-734 JlexnuonHas ayauropus KOMIUIEKT yueOHOI MeOenu Ha 140 mect mia oOydarommxcs,
pabouee MEeCTO IpernoaBaTels, MYJIBTHMEANITHO
obopynoBanue, HOyTOyk c¢ nocrynom k UTC «UurepHeT»,
OUOC yHuBepcuTeTa 4yepe3 JMYHBIN KaOWHET Ha Iathopme
LMS Moodle, munensuonnsie nporpammel MS Office, MS
Teams, ESET Antivirus u TexHu4eckue cpeacTBa 00ydIeHHs,
ciyxamue A8 NpefocTaBieHdss HHGOpMaruu  OOJbIION
AYIUTOPHUM.
K-408 VYueOHas ayauTopus KOMIUIEKT y4eOHOW MeOenu Ha 27 pabouux MecT, pabouee

MECTO MPEToaBaTelsi C MEePCOHAIbHBIM KOMIBIOTEPOM, 0Oe3
nocryna k UTC «Mutepaer»

YnTanbHbli 321 AyauTtopuss Ui CaMOCTOSITEJILHOM |[KOMIUIEKT yueOHO# MebGenu Ha 55 MecT i oOydarommxcs, 50

3IEKTPOHHBIX U3JaHUN paboThI IIK ¢ nocrynom x UTC «Hurepuer», DJUOC yHuBepcutera
yepes JMYHbIH KabuHeT Ha matopme LMS Moodle

UuraneHbii 3a1 Ne 3 (B) Aymuropuss A8 CaMOCTOSTEIbHOM |[KOMIUIEKT yueOHOl mebenu Ha 44 mecta aisi 00ydaromumxcs,

paboThI M®Y  Xerox  VersaLink  B7025 ¢ ¢ynkuumei

MacIITabupoBaHUs TEKCTOB U n3o0paxenwnid, 8 I1K ¢ mocTynom
k UTC «Mutepner», OUOC yHuBepcutera uepe3 JHMUHBIN
kabuHet Ha miatgopme LMS Moodle

8. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIINUXCA

CamocrosrenbHas paboTa 00y4arolUXcs HalpaBileHa Ha YIIyOJeHHOe U3ydeHHe TeM JUCUUIUIMHBI U NIPEINoaraeT U3y4yeHue
OCHOBHBIX H JIOMOJHUTENBHBIX HCTOYHIKOB y4eOHOH 1 HayIHOH IUTEpaTyphl, TOATOTOBKY JOKIAI0B, pedepaToB, 3cce, BHIIOIHEHHE
KypCOBBIX paboT U IPOEKTOB. MaTepuabl JOKJIal0B, KypCOBBIX PaboT (IIPOEKTOB) B AanbHEHIIEM MOTYT ObITh MUCIIOJIb30BaHbI IIPU
BBIIIOJIHEHUH CTYAEHYECKHUX Hay4YHBIX MCCIECI0OBAaHUHI U CTaTh OCHOBOM /ISl BBICTYIICHHUS HA CTYI€HYECKUX HAayYHO-TIPAKTHYECKUX
KOH(epeHIUsIX, KOHKYpPCaxX CTyI€HYECKUX paloT.




