MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJIPA MOJIEKYJIIPHOU ®U3UKU

OAOBPEHO HTC UHT3JI
[Tporokom Ne 2

ot1 26.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

AKCITIEPUMEHTAJIbHBIE METO/IbI MOJIEKYJISIPHOU ®WU3UKU

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
Eﬂ

5 z ; g | S s

e = 151 s a (=% Q9 —_~
a = 2s | % F oo | o2 d g g 3 E
= s = T | B =Z | e =z3 % > T S
3 S = = s = g E e 2= 4q " - s &8

= = g 9 = == e . e % d U A 2 =g
P > o =9 < = © S = T
o 2a | L 5 o = & 2 g A 1) S o &
@) =2 | Ok | B ES | Ry | mE30 2 S 2 7
7 2 72 16 16 0 40 0 3
Hroro |2 72 16 16 0 0 40 0




AHHOTALMS

YyeOHast AUCHUIUIMHA pa3paboTaHa JUIsl O3HAKOMJICHHS CTYJCHTOB C METOJAMH W3MEpPEHUH,
MNPUMCHACMBIMHA B HAYUYHBIX UCCJICIOBAHUAX U B TCXHUKEC (KaquTBeHHBIf/i U KOJINYECTBEHHBIN aHaJIn3,
HU3Y4YCHUC CTPOCHUA aTOMOB M MOJICKYJI, HMCCJIICAOBAHUC PaA3JINYHBIX (1)I/ISI/I‘~IGCKI/IX U XUMHUYCCKUX
MIPOIIECCOB).

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

IlensMu ocBoeHUs! y4yeOHOM NMCLMIUIMHBI SBISETCS O3HAKOMJIEHHE CTYAEHTOB C METOJaMH
HU3MEpEHU,
KOJINYECTBEHHBIN

NPUMEHSEMBIMA B HAyYHBIX HCCICIOBAHUSX W B TEXHUKE (KA4eCTBCHHBIH W
aHaIu3, M3y4YeHHE CTPOCHUS aTOMOB M MOJIEKYJ, HCCIEIOBaHME pPAa3JIMYHbIX
(GU3NIECKUX U XUMUYECKUX TPOLIECCOB).

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JIMCUUIUIMHA 3aHMMAEeT BaXHOE MECTO B OOYYEHMHM M HAydyHO HCCIENIOBATEIbCKOW paboTe
CTYJEHTA.

Hapsiny co 3HaHMAMM TPUHUUIOB H3MEpeHUs (PU3MUECKHX BEJIWYMH, HeoOXoauma
OCBEJOMJICHHOCTh B HOMEHKJIATypE€ COBPEMEHHBIX CEPUIHO BBIITYCKAEMBIX TEXCPEICTB U3MEPEHHUS C
METPOJIOTUYECKUMU W HMHBIMU TEXHUYECKMMM XapakTepucTUKaMu. CTyJIEHTbl JOJIKHBI YMETh
OPUEHTHPOBATHCS B  Karajlorax OTEYECTBEHHBIX M  3apyOeXHbIX (upM  mpousBoguTENeH
M3MEPUTENILHOM anmnapaTyphbl, B TOM YUCJIE IPU UCIOJIb30BaHUU MIHTEpHET — pecypcoB.

B kauecTBe 0a30BBIX 3HAHUU JJIsI YCBOSHUS JTUCHUIUTMHBI HEOOXOAUMBI 3HAHUS CTaHIAPTHOTO
IUKIA KypcoB oOmield (pU3WKM M BBICIICH MATEMATHUKH, SJCKTPOTEXHUKH M Hadaj JJIEKTPOHHKH,
IUKJIAa KypCOB MO (PH3UKO — KUHETHYECKUM SIBJICHHSM, YMEHHE TIOJB30BATHCS TEPCOHATBHBIM

KOMITBIOTEPOM, B TOM YUCJIC C UCIIOJIBb30BAHUEM IMONCKOBBIX CUCTEM.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

| KOI[ N HAMMCHOBAHHEC KOMIICTCHIIMHN | KOZ[ W HAMMCHOBAHUC MHAUKATOpPA JOCTHIKCHUS KOMIICTCHIIUN

[Ipodeccrnonanbupie KOMIETEHIIMM B COOTBECTBUM C 3ajjauaMd M OOBeKTaMu (o0iacTaMu
3HaHUN) TPOHECCUOHATLHON A TENEHOCTH:

HAay4YHO-UCCJIEN0BATEIbCKUN

Vuacrue B npoBenernn | [Ipupossie 1

| TIK-2 [1] - Crioco6en

3apaua O0beKkT Win Koa n nHaumeHoBaHue Koa n nHaumenoBanue
npogdeccuoHaILHOI 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHAUKATOPA
aesiteabnoctu (3I1/1) KOMIIETEHIINH; JMOCTHKEHUS
OcHoBaHue npogdeccuoHaILHOM
(mpogeccuoHaIBHBII KOMIIeTeHIIUH
cranaapr-I1C, ananu3
onbITA)

3-1IK-2[1] - 3natp




TEOPETUUECKUX
HCCIEIOBaHNH,
MOCTPOCHUU
(buznIecKux,
MaTeMaTHYECKUX U
KOMITHIOTEPHBIX
MOJEJIEN U3ydaeMbIX
MPOLECCOB U SIBJICHUI,
B MIPOBEJCHUU
AHATTUTHIECKUX
HCCIIEIOBAHUN B
MpeAMETHOM 00IacTH
o mpouIIo
creluanu3aluu

VYyacTtue B IpoBeICHUHN
TEOPETUUECKUX
HCCIEIOBAHNH,
IIOCTPOECHUHU
(buzmIecKux,
MaTEeMaTHYECKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3ydaeMbIX
MPOLECCOB U SIBJICHUI,
B IIPOBEJICHUU
AHAIUTUYECKUX
HCCIIeJOBAaHUU B
MpeAMETHOM 00IacTH
o npouIIto
crenuanu3auuu

COILIMAJIbHBIE IBJIEHUSI
Y TIPOIIECCHI

[IpuponHsie n
COLIMAJIbHBIC SIBJICHUS
1 IIPOLIECCHI

BBIOUpATh U IPUMEHSITh
Heo0XoanuMoe
obopyoBaHue,
WHCTPYMEHTHI U METO/IbI
HUCCIEeOOBaHUN IS
perieHus 3aaad B
U30paHHOM MpeIMETHON
obmactu

Ocnoesanue:
[IpodeccronanbHbIit
crannapt: 40.044

[IK-3.1 [1] - Crtocoben
OPUMEHSTH (PU3UKO-
TEOPETUIECCKHE
KOHLIETIIIH,
AHAJTUTHYECKUE METO/IHI,
METO/bI 00paboTKU
IKCIIEPUMEHTATBHBIX
JTAHHBIX B 00JIaCTH
(U3NKN KHHETHYECKHIX
SIBJIEHUU

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 40.011,
40.044, 40.104

COBPEMEHHOE
obopyioBaHue,
WHCTPYMEHTHI U
METOBI UCCIIETOBAHNN
JUTS pelIeHus 3a/1a4 B
n30paHHOMN
MpeIMETHOM 00JacTH.
V-TIK-2[1] - YmeTh
KPUTHYECKH
OIICHUBATh, BEIOMPATH
o0opymoBaHus,
WHCTPYMEHTOB U
METO/IOB
HCCIIEJOBAHUN B
n30paHHOU
MpeAMETHOM 00J1acTH |
B-TIK-2[1] - Bnanets
HaBBIKAMH BbIOOpA U
MIPUMEHEHUS
obopyioBaHue,
WHCTPYMEHTHI U
METOJBI MCCIEeTOBAaHUH
JUISl peLeHus 3a/1a4 B
n30paHHON
MpeIMETHOM 00JIacTH.
3-T1K-3.1[1] - 3nartp
(bU3HUKO-TEOPETUUECKHE
KOHIICTIIIHH,
aHAJIUTHUYECKUE
METO/IbI, METO/IbI
o0paboTku
AKCIIEPUMEHTAIIbHBIX
JAaHHBIX B 00JIACTH
(hUBUKHA KUHETUYECKUX
SIBIICHUI;

V-TIK-3.1[1] - Y™meTb
MPUMEHSTH (PU3HKO-
TEOPETHUECKUE
KOHIIETILINH,
aAHAJTMTHYECKUE
METO/IbI, METO/IbI
00paboTkn
AKCIIEPUMEHTATIbHBIX
JAHHBIX B 00J1aCcTH
(U3UKY KHHETHYECKUX
SIBIICHHIA,

B-I1K-3.1[1] - Bnanets
AHATTUTHYECKUMU
METOJIaMH, METOAAMHU
00paboTku
AKCIIEPUMEHTAIbHBIX
JAHHBIX B 00J1aCTH




MMPONU3BOACTBCHHO-TCXHOJIOT WYECKUI

KBanudunnposannoe
UCTOJIb30BaHUE
WCXOJIHBIX TaHHBIX,
MaTepHaoB,
o0opyoBaHus,
METOJIOB
MaTeMaTHIECKOTO U
¢bu3nvecKoro
MO/JICITUPOBAHUS
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKUX
MIPOILIECCOB U
XapaKTePUCTHK
HaYKOEMKHUX
TEXHUYECKUX
YCTPOMCTB U OOBEKTOB,
BKJTIOY st
UCMOJIb30BaHUE
QITOPUTMOB U
[IpOrpamMM pacyera ux
napamMeTpoB

Monenn, METOIBI 1
cpeacTBa
dbyHIaMEHTATBHBIX U
TIPHUKIIATHBIX
HUCCIIETOBAHUN U
pa3paboToK B
00J1aCTH MaTEeMaTHKH,
(bU3UKU ¥ IpyTUX
€CTECTBEHHBIX U
COLIMAJIBHO -
HKOHOMHYECKUX HaYK
1o npopuiIsam
MPEIMETHOM
NesITeTbHOCTH B
HayKe, TEXHHKE,
TEXHOJIOTHSIX, &
TaKkxe B chepax
HAYKOEMKOTO
MIPOU3BOJICTBA,
yHOpaBIeHUS U
OusHeca

I1K-3.3 [1] - Crtocoben
WCITOJIB30BaTh
COBPEMEHHBIC SI3BIKH 1
METO/IbI
MIPOrPaMMHUPOBAHWSI,
KOMIUIEKCHI IPUKIIATHBIX
KOMITBFOTEPHBIX
pOrpamMM, CETEeBbIE
TEXHOJIOTHH ITPU
pElIeHUN HAyYHBIX U
TEXHOJIOTMYECKHUX 3a7a4
B 00JIacTH
MaTeMaTHYeCKOro
MOJICTTUPOBAHUS
(bu3HYECKUX MPOILIECCOB

OcHosaHue:
[IpodeccronanbHbIit
craugapt: 40.011,
40.044, 40.104

(U3UKY KHHETHYECKHUX
SIBIICHUU

3-T1K-3.3[1] - 3narth
COBpPEMEHHBIE SI3BIKH U
METOTbI
MIPOrpPaMMHUPOBAHHSI,
KOMIJICKCBI
TIPUKIIATHBIX
KOMITBIOTEPHBIX
MIPOrpaMM, CETEBBIC
TEXHOJIOTUH TIPH
pElIeHNN HAYyYHBIX U
TEXHOJOTHICCKHIX
3a/a4 B 00J1acTu
MaTeMaTHIeCKOTO
MOJIETTUPOBAHUS
(buznyeckux
MIPOILIECCOB;
V-TIK-3.3[1] - Y™meTh
UCIOJIb30BaTh
COBPEMEHHBIC SI3BIKH U
METO/IbI
MIPOrPaMMHUPOBAHHSI,
KOMILJIEKCBI
TIPHUKJTATHBIX
KOMITBIOTEPHBIX
MIPOrpaMM, CETCBBIC
TEXHOJIOTHH MIPU
pEIICHNY HAyYHBIX
TEXHOJIOTHYECKHUX
3aj1a4 B 00s1acTu
MaTeMaTH4YeCKOro
MOJICTTUPOBAHUS
¢bu3nIecKkux
MIPOIIECCOB;
B-TIK-3.3[1] - Bnagets
COBPEMEHHBIMH
SI3BIKAMH U METOJIaMU
MIPOrPaMMHUPOBAHHSI,
KOMIUIEKCaMH
TIPUKJTATHBIX
KOMITBIOTEPHBIX
MPOrpaMM, CETCBBIMU
TEXHOJIOTHH MIPU
pEIICHNY HAyYHBIX U
TEXHOJIOTHUECKHUX
3aja4 B 00sactu
MaTeMaTH4eCKOro
MOJICTTUPOBAHUS
(bU3UIECKUX
MIPOIIECCOB




4. BOCIIUTATEJIbHBINA MIOTEHIAAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonanbHoe
BOCIIHTaHHE

[IpodeccuonanbHoe
BOCIIUTAaHUEC

3aga4ym BocriuTaHus (KOg)

Coznanue ycinoBui,
obecneunBaronux, popmMupoBaHue
YYyBCTBa JIMYHOH OTBETCTBECHHOCTH 3a
HAYYHO-TEXHOJIOTUYECKOE pPa3BUTHE
Poccuun, 3a pe3ynbTarhl HCCe0BaHUI
u ux nocaeacteus (B17)

Coznanue ycnoBui,
o0ecrneunBaromux, OpMUPOBaHUE
HAYYHOT'O MUPOBO33PEHHS, KYJIbTYPHI
IMOUCKAa HECTAHAAPTHLIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHYCCKOT'O OTHOIICHUS K
UCCIIEIOBAaHUSIM JDKEHAYYHOTO TOJIKA
(B19)

BocnurarenbHBIN TOTEHITAAT
JUCITUTUTIH

1.Mcnions3oBanue
BOCITUTATEILHOTO TIOTCHIIHAJIA
JUCIHILTAH TPOPECCHOHATHHOTO
MOMYJIs JUTsl POPMUPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 32 JJOCTH)KCHHE
muaepcTBa Poccun B Bemymux
HAayYHO-TEXHUYECKUX CEKTOPax U
(byHIaMEeHTaIbHBIX
HCCTICIOBAHMSIX,
00eCreunBarOIINX €€
AKOHOMHUYECKOE Pa3BUTHE U
BHEIIIHIOI 0€30MMacHOCTb,
MMOCPEICTBOM KOHTEKCTHOTO
00y4eHus1, 00CyKICHHS
COIMAJIbHOW U MPAKTUYECKOMN
3HAYUMOCTHU PE3YyJIHTATOB
HayYHBIX UCCJICIOBAHUNA U
TEXHOJIOTUYECKUX Pa3pabOoTOK.
2.Wcnonp30BaHue
BOCITUTATEILHOTO TOTCHIIMAJIA
JTUCITUTUINH TPOo(heCcCHOHATBEHOTO
MoayJIst Uit popMHUpOBaHUS
COIMAIBHON OTBETCTBEHHOCTH
YYEHOTO 32 pe3yIbTaThl
HUCCIICIOBAHUN B X TTOCIIC/ICTBHUS,
Pa3BUTHUS UCCIIEIOBATENLCKUX
Ka4eCTB MOCPEACTBOM
BBHITIOJTHEHHSI Y4eOHO-
HUCCIEI0BATEILCKUX 3aJIaHuM,
OpPUEHTHPOBAHHBIX HA U3YUYCHHE U
MIPOBEPKY HAYYIHBIX (DAKTOB,
KPUTHYECKHI aHATH3
myOnauKanuii B
npodeccuoHanbHOM 001acTH,
BOBJICUCHUS B peaIbHbIC
MEXIUCHUTUTHHAPHBIC HAYYHO-
HCCIIE0BATEIIbCKUE TIPOCKTHI.
1.Mcnions3oBaHue
BOCITUTATEILHOTO TIOTCHITHAJIA
JTUCIHUILTUH/TIPakTHK «HayuHo-
uccienoBarenbckas padboTay,
«IIpoexTHas mpaKkTUKay,
«HayuHslil ceMuHap» JIs:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPUHITUATIOB H
Croco00B HAYYHOTO MMO3HAHUS
MUpa, Pa3BUTHUS




[Ipodeccuonansuoe
BOCIIUTAHUC

Coznanue ycnoBui,
o0ecrneunBaromux, opMUPOBaHUE
TBOPYECKOTO
MH)XEHEPHOT0/IIpOeCCUOHATBHOTIO
MBILIIEHHSI, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocTH (B22)

HCCIIE0BATEIIbCKUX KaUeCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHUS B
HCCIIEIOBATENLCKHUE TPOEKTHI 110
001acTAM HayYHBIX
nuccnenaosanuil. 2.Mcrnons3oBanne
BOCIIUTATEIBHOTO MOTEHIIMAJIA
nucnuruH "Mctopus Hayku
unxenepun", "Kpurnueckoe
MBIIJICHUE ¥ OCHOBBI HAYIHOU
KOMMYyHuKanuu", "BBeaenue B
cnenuaibHOCTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblit cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTIENATh HACTOSALIUE HAyUYHbIE
UCCIIEA0BAHMS OT JDKEHAYUYHBIX
MOCPEACTBOM ITPOBEEHUS CO
CTYJIeHTaMH 3aHATUN U
peryssipHbIX Oecen;

- (opmupoOBaHUST KPUTHUECKOTO
MBIIICHUSI, YMEHUS
paccMaTpuBaTh pa3auvHbIC
HCCIIEA0BAHUS C DKCIIEPTHOU
MO3ULUH [TOCPEICTBOM
00CYKJIEHHS CO CTYJEHTaMU
COBPEMEHHBIX UCCIIEI0BAHUM,
HCTOPUYECKHUX IPEIIOCHUIOK
MOSIBJICHUS TE€X WJIM UHBIX
OTKPBITUHA U TEOPHM.
1.Mcnons3oBanue
BOCIIUTATEIBHOTO MOTEHIIMANIA
JTUCITUILIAH TPO(eCCUOHATEHOTO
MOJYJISl JIsl PA3BUTHUSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboTHI U JINJIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIICHUS, CTPEMIICHUS
clIeIoBaTh B MpodeccuoHaIbHON
JIeSITEIIbHOCTH HOPMaM
MOBE/ICHUS, 00ECTIEUNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOH AESATENBHOCTU U
HEeCTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a MIPUHSTHIE
pellIeHus Yyepe3 MOAr0TOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MIPAKTUYECKUX 3aJJaHUM, pelieHne
KEMCOB, MPOXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIUTATEIBHOIO MOTEHIIMAJIA




[Ipodeccuonanshoe
BOCIIUTaHUE

Coznanne yciaoBHid,
obecrneunBaromnx, OpMUPOBAHUE
OTBETCTBCHHOCTH U aKKYPaTHOCTH B
paboTe ¢ OMacHBIMU BEIIECTBAMU U
npu TpeOOBAaHUSIX K HOPMaM BBICOKOTO
kJacca yuctothl (B35)

JUCLHUIUTMH TPOQeCcCHOHATBLHOTO
MOJYJIS IUTst: - (popMUpOBaHHUS
MIPOU3BOJICTBEHHOTO
KOJIJICKTHBH3MA B XOJIC
COBMECTHOT'O PEIICHUS KaK
MO/IEITEHBIX, TaK U MPAKTHYECKUX
3a/a4, a TaKXkKe MyTemM
MOJIKPETITICHHE PalliOHATBHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JeSITETLHOCTH SYMOLMOHATBHBIM
s dexTom ycrnenrHoro
B3aMMOJICHCTBHS, OLTYIIIEHUEM
pocta o6miei 3ppekTuBHOCTH
IIPU pacipeeeHUH MPOSKTHBIX
3a]1a4 B COOTBETCTBHH C
CHJIbHBIMU KOMITETEHTHOCTHBIMU
¥ SMOIIMOHAJLHBIMU CBOHCTBAMHU
YJICHOB POEKTHOM IPyIIIbI.
1.Mcnone3oBanue
BOCIIUTATEIHHOTO MOTEHIINANA
NPOQMIEHBIX TUCIUIUTHH
«BBenenue B cieinanbHOCTbY,
«BBeneHne B TEXHUKY
(U3MUECKOro SKCIIEPUMEHTAY,
«M3mepeHns B MUKpO- 1
HaHORJICKTPOHHKE,
«H(pOopMaIMOHHBIE TEXHOJIOTUH
B (PM3NYECKUX UCCIIEIOBAHUSIXY,
«OKcnepuMeHTanbHast yaeOHo-
uccleioBaTenbCcKas padboTay JUIs:
- (opMupoBaHUs HaBBHIKOB
0€3yCIIOBHOTO BBIITOJHEHHS BCEX
HOpM 0€301acHOCTH Ha paboueM
MeCTe, COOMIOICHIUHN Mep
MPEOCTOPOKHOCTH TIPH
BBINOJIHEHUH UCCIIE0BATENBCKUX
Y TIPOU3BOJICTBEHHBIX 33144 C
OTAaCHBIMH BEIIECTBAMHU U HA
00opyI0BaHUN

MOy IPOBOTHUKOBOM
MIPOMBIIIJIEHHOCTH, @ TAaKXKE B
MOMEIIEHUSX C BBICOKHM KIJIACCOM
YHCTOTHI TOCPEICTBOM
MIPUBJICYEHUS IEHCTBYIOIINX
CTIELIMAIACTOB

MOy IPOBOTHUKOBOM
MPOMBIIIIEHHOCTH K pean3aiun
y4eOHBIX AUCUUIUINH U
COIIPOBOKACHUIO IPOBOIUMBIX Y
CTYJEHTOB MIPAKTUYECKHUX PadoOT B
ATHX OpraHU3alusiX, Yepes3




BBINOJIHEHUE CTYICHTaMHU
MPaKTUIECKUX U Ja00paTOPHBIX
paboT, B TOM YHCIE C
WCTIOJTIb30BaHUEM COBPEMEHHBIX
CAIIPoB i1 MoenupoBaHus
KOMITOHEHTHOM 0a3bl
3JIEKTPOHUKH, U3MEPUTEIBHOTO U
TEXHOJIOTUIECKOTO
obopynoBaHus Ha Kadenpax,
mabopaTopusIX U IEHTpax
WHTSJI; 2. Ucnons3oBaHue
BOCIIUTATEIHLHOTO TIOTEHIIAANA
IpOoGUIBHBIX TUCIUIUTHH
«CnennpakTukyM 1o pusuke
HaHocUCcTeM», «CIIeHPaKTUKYM
M0 HAHOTEXHOJIOTHSIMY,
«CriennasbHbIA TPAaKTUKYM I10
(bu3HKe HAHOCUCTEM,
«CoBpeMeHHbIE TPOOIIEMBI
(U3MKN KOHJICHCUPOBAHHBIX CPE/T
(criericemMuHap)»,
«IKCTIEPUMEHTAIIbHBIE METO/IbI
UCCIIEIOBAaHUSI HAHOCTPYKTYP
(cericemuHap)», IJis: -
¢dbopmupoBaHus
poQeCCHOHAIBHON
KOMMYHHKAIIMM B HAY4YHOM cpene;
- (popmupoBanus
Pa3sHOCTOPOHHETO MBILUIEHUS U
TPEHUPOBKU T'OTOBHOCTH K paboTe
B IpO(eCCHOHATIBHOMN U
COLIMAJIBHOM Cpetax
MOJTYTIPOBOTHUKOBOM
MPOMBIIIICHHOCTH -
(dbopMHpOBaHUS YMEHUI
OCYIIECTBIISATH CAMOAHAIIN3,
OCMBICIMBATh COOCTBEHHBIE
npoQecCuOHANIbHBIE U
JIMYHOCTHBIE BO3MO>KHOCTH JIJIst
CaMOpPa3BUTHUS U
camMo00pa30BaHusl, B LENAX
MIOCTOSTHHOTO COOTBETCTBUS
TpeboBaHUsAM K 3((HEKTUBHBIM U
MIPOTPECCUBHBIM CTIEIHATICTOM
JUIs pa3paboTOK HOBBIX
MaTepHuaioB U YCTPOUCTB MO
HarpaBJICHUSAM, CBA3aHHBIM C
CBY 31eKTpOHUKON, MUKPO- U
HaHOIpolleccopamu,
ONITUYECKUMHU MOAYJIATOPAMH U
IPUMEHEHUEM HOBBIX
MaTEepHAJIOB B HAHOAJIEKTPOHHBIX




KOMIIOHEHTAaX 4epe3
OpraHu3aLuIo0 IPAKTUKYMOB B
OpraHM3aIysx mo pazpaboTke u
MIPOU3BOJICTBY
MOJIYTIPOBOIHUKOBBIX U3JIEIINM,
HCTOJIb30BaHUE METOJ0B
KOJUIEKTUBHBIX (hopM
MMO3HABATEILHOMN JIESITEIbHOCTH,
pPOJIEBBIX 3aJIaHUM, KOMaHIHOTO
BBITIOJTHCHUA y'-Ie6HI)IX Sa)IaHI/Iﬁ n
3alUATY UX PE3yJbTaTOB.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

ILIT

HaumenoBanmue
pasaesa yueOHo
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMI

KOHTPOJIb (popma*,

HegpeJIs)

MakcuMaJabHBINR

0aJi1 3a pazgea™*
ATTecTanus
pasaena (popma*,
HeJieJst)
HNuauxkaropsl
OCBOEHHS
KOMIOATAHIINIA

7 Cemecmp

Pa3pen 1 1-8

8/8/0

[\
9]

w
0
o0
®

[1K-2,

3-TIK-

Pa3nen 2 9-16

8/8/0

25

3n-16 3-IIK-




A
I1K-2,
B-
I1K-2,
3-TIK-
3.1,
V-
IIK-
3.1,
B-
[K-
3.1,
3-I1K-
3.3,
V-
K-
3.3,

IK-
33

HUmoeo 3a 7 Cemecmp 16/16/0 50

KonTpoabHbie 50 3 3-11K-
Meponpusitusi 3a 7 2,
Cemectp V-
[K-2,
B-
IK-2,
3-I1K-
3.1,
V-
K-
3.1,
B-
[K-
3.1,
3-I1K-
3.3,
V-
K-
3.3,
B-
[K-
33

* — COKpalleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MaKCHMaJbHBIX OaJioB JOoJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxparieHne HauMEHOBaHUHM (POPM TEKYIIETO KOHTPOJIS M aTTECTAlUH Pa3/iesioB:

O0o3ua | [To1HOE HAMMEHOBAHME
YyeHue

31 3amanue (3a1a4a)




|3

| 3auer

KAJIEHJAPHBIN IIJIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
7 Cemecmp 16 16 0
1-8 Pa3zpgen 1 8 8 0
1-2 JKcnepuUMeHTAIbHbIE MEeTOAbl MOJIEKYJISAPHOI (PU3UKH. Bcero ayniutopHsIx 4acoB
BBenenue. 2 | 2 | 0
DKCIIepUMEHTATLHBIC METOJIBI MOJICKYJIIPHOU (DU3HKH. Owunaitn
BaeneHue. 0 | 0 | 0
3-4 IIukHOMeETpHA. Bcero ayutopHbIx 4acoB
[TukHOMeETpUHS. 2 |2 [0
Ownnaitn
0 |0 |0
5-6 OmnpenesieHne pa3MepoB 4YacTHL. Bcero ayiutopHbIX 4acoB
Ompenenenue pa3mMepoB YacTHII. 2 | 2 | 0
OHnnaiin
0 |0 |0
7-8 CunekrtpodoromeTpus Bcero aynutopHsix 4acoB
CrnekrpodoromeTpusi. 2 | 2 | 0
Omnnaitn
0 0 0
9-16 Paznen 2 8 8 0
9-10 | UccrenoBanue KOJIOWIHBIX PACTBOPOB. Bcero aynutopHsix 4acoB
HccnenoBanue KOJIOUAHBIX PACTBOPOB. 2 | 2 | 0
Ownaitn
0 | 0 | 0
11-12 | Tepmo-MmexaHUYeCKUIl aHAJIN3. Bcero ayutopHbIX 4acoB
TepMo-MexXaHUUECKU aHAIIH3. 2 | 2 | 0
Ounaiin
0 |0 |0
13-14 | AncopOumoHHbIE METO/IbI. Bcero ayutopHbIx 4acoB
An1copOLIMOHHBIE METOIBI. 2 | 2 | 0
Ownnaitn
0 |0 |0
15-16 | Metoabl nuccie10BaHus IOPUCTHIX MaTepPHAJIOB. Bcero aytuToOpHBIX 4acoB
MeTo/1bl ucCaeI0OBaHMS TOPUCTHIX MAaTEPHUATIOB. 2 | 2 | 0
Omnaitn
0 | 0 | 0

CokpalieHHbIE HAUMEHOBAHMS OHJIAH OMIUIA:

0Oo603na | Ilo1HOe HAMMEHOBaAHME
YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToJIHOTEKCTOBBIM MaTepHranl
T1JI ITomHOTEKCTOBEIE JIEKIIMHA




BM Buneo-marepuansl

AM Aynno-Marepualibl

[Ip3 [Ipesenranuu

T Tectbl

5CM DJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Kypc mnpemycmaTpuBaeT HIMPOKOE HCIOJIB30BaHHE B Y4EOHOM MpoIiecce aKTHBHBIX (OpM
MIPOBEACHUS 3aHATUH (KOMIIBIOTEpHBIE MPAKTHKYMbl, pa30op JAOMAallHUX 3aJlaHuif, cucTema
KOHTPOJIbHO-U3MEPUTENbHBIX MaTepHajoB, BKIIOYas TECThl) a TakKXke, IMPOBEJCHUE 3aHATUI B
COYETaHUHM C BHEAYIUTOPHOW pabOTO ¢ 1enbl0 (OPMHPOBAHUS M Pa3BUTHS NMPO(HECCHOHAIBHBIX
HAaBBIKOB CTYCHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB M0 TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH W MX WHIUKATOPOB) MOCPEICTBOM MEPOMPHUSTHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHUHE.

CBsa3b Mexny (opMHUpPYEeMBIMH KOMIIETEHUUSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
MpeJCTaBJIeHa B ClIeAyIolIel Tabnuie:

KoMnerenuus NuaukaTopbl 0CBOEHUs ATTecTalMOHHOE MepPONpHusATHE
(KIT 1)

I1K-2 3-T1K-2 3, 31-8, 31-16
V-TIK-2 3, 31-8, 31-16
B-I1K-2 3, 3-8, 31-16

[1K-3.1 3-T1K-3.1 3, 31-8, 31-16
V-IIK-3.1 3, 3-8, 31-16
B-IIK-3.1 3, 3n-8, 31-16

I1K-3.3 3-T1K-3.3 3, 3-8, 31-16
V-I1K-3.3 3, 3n-8, 31-16
B-IT1K-3.3 3, 31-8, 31-16

I kanbl oeHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[IIxana KaX70r0 KOHTPOJIBLHOTO MEPOTNPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajuia BKIFOUMUTENBHO. MTOroBas arrecranusd IO OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMY OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBITOJTHECHUH
3a/laHui B paMKax TEKYIIEro U MPOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBIAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:

Cymma Orenka mo 4-ex Ounenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OLICHKa «OTJINYHO» BBICTABJIACTCA
90-100 5 — «omauunoy A
CTYJICHTY, €CJI OH IITyOOKO U MPOYHO




YCBOWJI IIPOTPAMMHBIN MaTepuall,
KCYEPIBIBAIOIIE, TOCIEI0BATENbHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMEeeT TECHO yBS3hIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepuall MOHOTpapHIECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He IOMycKas

D CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O11eHKa «yIOBJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAJICH, OIMyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIE
($opMyNIHPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICAOBATCIBHOCTHU B
W3JI0’)KEHUH [TPOTPaMMHOT0 MaTepraa.

OreHka «HEyJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTeprala, JOMyCKaeT
H 60 2-— F cyiiecTBeHHbIe omnOKu. Kak mpasuio,
1K «HEYO0811eMBEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AVICIIMILINHE.

8.  YUEBHO-METOJUWYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. O A64 AHanu3 1 npeAcTaBleHUE pe3yIbTaTOB IKCIEPUMEHTA : Y4eOHO-METOAMUECKOE TTocodue,
Mocksa: HUAY MU®U, 2015

2. DU I'80 HUccnenoBanue onTUYECKUX CBOMCTB HAHOPa3MEPHBIX CTPYKTYP B JKUJKOCTH : y4eOHO-
MeToaudeckoe nocodue, Mockpa: HUSAY MUDU, 2014

3. DU P 94 OcHoBbl HayuHbIX uccienoBanmii : , Cankr-IlerepOypr: Jlans, 2022

4. 59U P 93 OcHOBBI HayUHBIX UCCIIEOBaHUI U 300peTaTeNbCTBa | yueOHoe nocoobue, CaHKT-
[etepOypr: Jlanb, 2022

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

[NPOTPAMMHOE OBECITEYEHUE:



CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

[Tpu u3ydeHun Kypca CTyIeHTY He0OXOAUMO O3HAKOMUTBCS C AKCIIEPUMEHTAIBHON TEXHUKOH,
IIPUMEHSIEMON B HayUHBIX UCCIIEI0BAHUAX JUUIs1 KAYECTBEHHOI'O U KOJIMUECTBEHHOIO aHAJIW3a BELIECTB,
W3yYEHUS] CTPOCHHSI aTOMOB M MOJICKYJI, U3YYEHHUS CTPYKTYphl MaTepHaloB U (PU3NKO-XUMHUYECKHX
XapaKTePUCTHK MAaTEPUAIIOB, UCCIICIOBAHUS PA3IMUHBIX (PU3MUECKIX M XUMHUYECKUX POIIECCOB.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIMM JIJISI IPENIOJIABATEJIEH

[Ipu npenonaBanuu Kypca HEOOXOIUMO J1aTh CTYACHTY O3HAKOMHTHCS C SKCIIEPUMEHTAIBHOM
TEXHUKOW, MPUMEHSEMOM B HAy4YHBIX MCCIEAOBAHUAX [UISI KAueCTBEHHOTO U KOJIMYECTBEHHOIO
aHaJM3a BEIIECTB, M3YYEHHUS CTPOCHHUSI aTOMOB M MOJIEKYJ, M3YUYEHUsl CTPYKTYypbl MarepuaioB M
(U3UKO-XMMHUYECKUX XapaKTePUCTHK MAaTepuaioB, HCCICNOBAHUS pPAa3INYHBIX (DU3MUECKHX U
XUMHUYECKHUX MPOLIECCOB.

ABTOp(BI):

Epemun FOpuii CepreeBuu



