MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EJIPA MOJIEKYJISIPHOU ®U3UKU

OAOBPEHO HTC UHT3JI
[IpoTokoin Ne 4

ot 23.07.2024 1.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

SKCITEPUMEHTAJIbHBIE METO/IbI MOJIEKYJISIPHOU ®WU3UKU

Hanpasnenne moarotoBku [1] 03.03.01 INpukiamHbie MaTeMaTHKa U GU3NKA
(cerManbHOCTD)
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AHHOTAIUA

VYyeOHast qUCHMIUIMHA pa3paboTaHa JUIs O3HAKOMIJICHHUS CTYIEHTOB C METOJAMH HM3MEPEHUH,
MNPUMCHACMBIMHA B HAYUHBIX UCCIICAJOBAHUAX U B TCXHHUKE (Ka‘-IeCTBCHHBIf/i U KOJIMYECTBEHHBIN aHaJlu3,
HU3YUCHUC CTPOCHUA aTOMOB H MOJICKYJI, HCCIICAOBAHUC PA3JINYHBIX (1)I/ISI/II-ICCKI/IX U XUMHWYCCKHUX
MIPOLIECCOB).

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

LlensiMu ocBoeHMsT ydeOHOW IMCHUIUIMHBI SBISIETCS O3HAKOMJICHHE CTYJICHTOB C METOIAMHU
U3MEpPEHNH, TNPHUMEHSIEMBIMH B HAyYHBIX HCCICIOBAHUAX M B TEXHUKE (KAYeCTBEHHBIH U
KOJIMYECTBEHHBI  aHaIW3, W3yYCHHWE CTPOCHUS aTOMOB M MOJEKYJ, HCCIEAOBAHUE Pa3IUYHBIX
(bU3NIECKUX U XUMUYECKUX MTPOLIECCOB).

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuruiiHa 3aHMMaeT BaXHOE MECTO B OOyYEHMHM M HAy4YHO HCCIIEIOBATENBCKOW paboTe
CTYJICHTA.

Hapsny co 3HaHMsMM [PUHLUMIOB M3MEpeHMs (U3MUECKUX BEJIUYMH, HeoOXxoauma
OCBEJIOMJICHHOCTh B HOMEHKJIATYPE COBPEMEHHBIX CEPUIMHO BBIIYCKA€MBIX TEXCPEICTB U3MEPEHUS C
METPOJIOTMYECKUMA M HHBIMM TEXHUYECKMMM XapakTepucTukamu. CTyneHTbl JOJDKHBI yMEThb
OPUEHTUPOBATbCSI B  KaTajlorax OTEYECTBEHHBIX M  3apyOeXHbIX (GUPM  HPOU3BOJIUTENCH
M3MEPUTENILHOM alllapaTypel, B TOM YUCIIE IIPU UCIOJIb30BaHUU VIHTEpHET — pecypcoB.

B kadectBe 0a30BBIX 3HAHUH IS YCBOCHUS JAUCIUIUIMHBI HEOOXOMMBI 3HAHUSI CTAHAapPTHOTO
LUKJIa KypcoB oOmiel (U3MKM M BBICIIEH MaTeMaTHUKH, JJIEKTPOTEXHUKH U Hayayl 3JIEKTPOHUKH,
LUKJIAa KypcOoB MO (U3UKO — KHUHETHUYECKUM SBJICHMUSIM, YMEHHE IOJIb30BaThCS IEPCOHATIBHBIM
KOMIIBIOTEPOM, B TOM YHCJIE C UCIIOJIB30BAHUEM ITIOMCKOBBIX CUCTEM.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(1im) o0menpopeccCuoHaIbHbIE KOMITETCHITHH
Kon n HanMeHoBaHME KOMITETEHITUN \ Kon n HanMeHoBaHM€e UHIMKATOPA JOCTUXKEHUSI KOMITETCHITUN

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUH C 3aJadyaMH M OOBbEeKTaMu (001acTsIMH
3HaHUH) TpodecCHOHATBHOMN J1eATeNbHOCTH:

3agaua O0bexT nin Koa n HaumeHoBaHue Kox u HaumeHoBaHMe
npogecCHOHAIBHOM 00J1acTh 3HAHUSA npo¢ecCHOHATLHOU HHAUKATOPA
nesiteabHocTH (3I1]1) KOMIIeTEHIIMH; JOCTHKEHHUA
OcHoBanne npogeccnoHaIbHOI
(nmpodeccuoOHANBHBIN KOMIIeTEHIIUH
crangapr-IIC, ananu3
ONbITA)

Hay4HO-HCCIIEI0BATEIbCKHI
Yuactue B npoBegennn | Mogenn, meromsi 1| 11K-2 [1] - Crioco6en 3-T1K-2[1] - 3uath




TEOPETUUECKHIX
HCCIIEIOBaHUIA,
MIOCTPOCHUU
(bu3HUeCKUX,
MaTEeMaTHYeCKUX U
KOMITBIOTEPHBIX
Mojiesiel u3y4aeMbIX
MPOLIECCOB U SIBJICHUI,
B [IPOBEJICHUU
AHATUTUYCCKUX
HUCCJIEJOBAHUN B
MPEeIMETHOM 00JIacTH
1o poduitto
CHeTHaTN3aluN

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

cpexncTsa
(byHIaMEHTAIBHBIX U
TIPHUKJIATHBIX
HCCIIEA0BAaHUN U
pa3paboToK B
00J1acTH MaTEMAaTHKH,
(hUBUKH U IPYTUX
€CTECTBEHHBIX U
COITMAITBHO -
SKOHOMHYECKUX HAYK
1o poduIIsIM
MPEIMETHOMN
JeSITeTbHOCTH B
HayKe, TEXHHKE,
TEXHOJIOTHUSIX, &
TaKxe B cepax
HAYKOEMKOT'O
MIPOU3BOJICTBA,
yIIpaBIICHUS U
ousHeca

BBIOMpATh U IPUMEHSTH
Heo0XoauMoe
obopynoBaHue,
WHCTPYMEHTBHI U METOBI
WCCIIEIOBaHUM [Tt
pelIeHus 3a/1a4 B
M30paHHOM PEIMETHON
obmacTtu

OcHosanue:
[TpodeccuonanpHbIM
craugapt: 40.011

COBPEMEHHOE
obopymoBaHue,
WHCTPYMEHTHI U
METO/IbI UCCIEAOBAHUMN
JUTSL pEeLICHUs 3aj1a4 B
n30paHHOMN
peMETHOM 001acTH. |
V-TIK-2[1] - YmeTb
KPUTHYECCKH
OLICHUBATh, BEIOUPATH
obopyoBaHus,
WHCTPYMEHTOB U
METO/IOB MCCIICIOBAaHUI
B N30paHHON
peIMETHOM 00J1acTH
B-TIK-2[1] - Bnagets
HaBBIKAMHU BBIOOpA U
MIPUMCHCHHUS
o0opynoBaHue,
WHCTPYMEHTHI U
METO/IbI KCCIICIOBAaHUI
JUTS peUIeHUs 3a7a4 B
n30paHHOM
MIPEIMETHOM 00JIaCTH.

Hanpasnenus/uenu 3anaun BocriuTaHus (KOJ) BocnurarenbHbIi TOTEHIMAI
BOCIIUTAHHUS JUCIUILINH
[TpodeccuonansHoe Co3nanue ycioBHid, 1.Mcnonp3oBanue
BOCIIUTaHHE o0ecrneunBaroIInX, OpMUPOBAHUE BOCIUTATEIBHOrO NMOTEHIIMAJIA

YyBCTBA JIMYHON OTBETCTBEHHOCTH 3a
Hay4YHO-TEXHOJIOTMUECKOE Pa3BUTHE
Poccun, 3a pe3ynbTaThl HccaeA0BaHUI
u ux nocnenacteus (B17)

JUCLHUIUIMH TPOQecCHOHaTbHOTO
MoayJs Juist pOpMHUPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JJOCTH)KCHHUE

auaepctBa Poccuu B Bemymux
HayYHO-TEXHUYECKHUX CEKTOpaX U
(hyHIIaMeHTaIbHBIX
HCCIIEIOBAHUAX,
00eCIIeYnBAIOIINX €€
9KOHOMHYECKOE Pa3BUTHE U
BHEIIIHIOK 0€30MacHOCTb,
MTOCPEJICTBOM KOHTEKCTHOTO
o0y4yeHus, 00CyKICHHS
COIMAIIBHOW M MPAKTUYECKOMN
3HAYUMOCTH PE3yIbTATOB
HAyYHBIX UCCIICIOBAHUNA 1
TEXHOJOTHYECKHUX Pa3pabdOoToK.
2.Hcnons3oBanne
BOCIIMTATEILHOIO MOTEHI[MATIA
JTUCIUIUINH TPOo(eCcCUOHATBLHOTO
MoayIst Juist popMHUpOBaHUS




[TpodeccnonansHoe
BOCITHTaHUE

Coznanue ycioBHi,
obecrieunBaronInX, GopMupoBaHue
HayYHOTO MHPOBO33PCHUSI, KYIbTYPHI
MOKMCKA HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUCCKUX PEIICHHIA,
KPUTHYECKOT'O OTHOLICHHUS K
WCCIICIOBAaHMSIM JDKEHAYYHOTO TOJIKA

(B19)

COLIMAJIbHOW OTBETCTBEHHOCTH
YUEHOTI0 3a pPe3yJIbTaThl
UCCJIEIOBAaHUM U UX MOCIIEJCTBUS,
Pa3BUTHS UCCIIEI0BATEIHCKUX
Ka4yeCcTB IMOCPEICTBOM
BBITIOJIHEHUS] y4eOHO-
UCCIIEJIOBATEIbCKUX 3aJaHUH,
OPUEHTUPOBAHHBIX HA U3YYCHUE U
IPOBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKUM aHAJIN3
nyOauKamuii B
npodeccnoHabHOM 00J1aCcTH,
BOBJICUCHUS B peajbHbIe
MEXIUCIUIITMHAPHBIC HAYYHO-
UCCIIEJIOBATEILCKUE IPOEKTHI.
1.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINAJA
JTUCIUIUTAH/TIPakTHK «HaydHo-
UCClieJIoBaTeIbCcKas padoTay,
«IIpoekTHas npaKTUKa»,
«HayuHbIil ceMuHap» 1is:

- opMupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U
CroCco0OB HAYYHOTO TTO3HAHUS
MUpa, Pa3BUTHUS
MCCJIeI0BATENIbCKUX KAaYeCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHUS B
MCCJIEI0BATENbCKUE TIPOEKTHI 110
00JacTIM Hay4yHBIX
uccienoBanuil. 2.Mcrnonb3oBanue
BOCITUTATEIHLHOTO MOTSHITHAIA
aucuuiuH "Victopust Hayku u
unxenepun", "Kpurnueckoe
MBIIIUIEHHE U OCHOBBI HAyYHOM
koMmMmyHukaiuu'", "Beegenue B
cnenuansHocTh", "HayuHo-
uccneaoBarenbekas pabora',
"Hayunslii cemuHap" mis:

- popMUpOBaHUS CIIOCOOHOCTH
OTJIENSITh HACTOSIIUE HAYIHBIE
HCCTIEOBAHMS OT JHKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYyZICHTAMHU 3aHATUH U
peryisipHbIx Oecen;

- GopMHUPOBAHUS KPUTHYECKOTO
MBIIJICHHS], YMEHUS
paccMaTpuBaTh pazInyHbIC
HCCIeA0BaHUS C IKCIIEPTHOM
TTO3HIINH TTOCPEACTBOM
00CYXJIEHUS CO CTyJIEeHTaMU
COBPEMEHHBIX HCCIIEIOBAaHU,




[TpodeccuonanpHoe
BOCITHTaHHUE

Coznanue ycioBui,
obecrieunBaronnX, GopMupoBaHue
TBOPYECKOTO
WHKEHEPHOTO/TIPOECCHOHATIBHOTO
MBIIIJICHYS], HABBIKOB OpTaHU3AIHH
KOJIJIEKTUBHOM MPOEKTHOM
nesitenbHocTH (B22)

HCTOPUYECKHUX MPEINOCHUIOK
TIOSIBJICHHSI T€X I MHBIX
OTKPBITUHA U TEOPHUH.
1.Mcnonb3oBanue
BOCIHTATEIHHOTO MTOTEHIINAJA
JUCHUTUIMH TPOQEeCCHOHATBHOTO
MOJTyJIsl U1 Pa3BUTHUSI HABBIKOB
KOMMYHUKaIUH, KOMaHIHOM
paboThI U TUIIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBILUICHUS, CTPEMIICHUS
CJIeIOBATh B MPO(ECCHOHATHHON
JeSITeIbHOCTH HOpMaM
MIOBEIECHHUA, 00ECIICYNBAIOIINM
HPABCTBEHHBIN XapakTep
TPYAOBOH JESATEITLHOCTH U
HECITy>)KEOHOTO MOBECHHUSI,
OTBETCTBEHHOCTH 3a IMPUHSTHIC
pelleHus Yepe3 MOAr0TOBKY
TPYIIIOBBIX KYPCOBBIX PaboT H
MPAKTUYECKUX 3aJaHH, peleHue
KEWCOB, MPOXOXKICHUE MPAKTUK U
noarotosky BKP.
2.Vcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIINATIA
JTMCIUTUTAH TPO(EeCCHOHATBHOTO
MOJyJIs IUis: - GOPMHUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTUBU3MA B X0JI€
COBMECTHOTO PEIICHUS KaK
MOJICTTbHBIX, TAK U TPAKTHUECKUX
3a/1a4, a TAaKXKe MyTeM
MOJIKpEIUICHHE PAllMOHAIBHO-
TEXHOJOTHYECKUX HABBIKOB
B3aMMOJICUCTBUS B IPOEKTHOU
NESATSIILHOCTH SMOIMOHATBHBIM
3¢ (HeKToM yCIenrHoro
B3aMMOJICHCTBUS, OIIYIIICHHECM
pocTa o01iei 3pHEeKTUBHOCTH
TP pacipeIeICHUH TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CWJIBHBIMU KOMITCTCHTHOCTHBIMHU
Y DMOLIMOHAIILHBIMH CBOHCTBAMU
YIEHOB NMPOEKTHOM I'PYIIBL.

[TpodeccrnonanbHoe
BOCIITUTaHUE

Coznanue yciosui,
o0ecrneunBaroIux, OpMUPOBAHUE

OTBCTCTBCHHOCTH U AKKYPAaTHOCTU B

paboTe ¢ OmacHBIMH BEIIECCTBAMU U

npu TpC6OBaHI/I}IX K HOpMaM BBICOKOT'O

kiacca yuctothl (B35)

1.Mcnionp3oBanue
BOCIIUTATEILHOTO MOTECHITHATIA
PO UIBHBIX AUCIUTUTHH
«BBeneHUE B CICITUATBHOCTE Y,
«BBenieHHE B TEXHUKY
(hM3MUECKOTO SKCIEPUMEHTAY,
«3MepeHus B MUKpO- U
HaHODJICKTPOHHUKEY,




«HpOopMaLOHHBIE TEXHOIOTHH
B (PM3UYECKHUX MCCIIEJOBAHUIXY,
«QKcnepuMeHTanbHas y4eOHo-
UCCIIeI0oBaTENbCKas paboTay JUIs:
- (hopMHpOBaHMS HABBIKOB
0€3yCIOBHOTO BHITIOJTHEHHSI BCEX
HOpM 0€30IMacHOCTH Ha pabodyem
MeCTe, COOJIOJICHUU Mep
PEOCTOPOKHOCTH MPU
BBITTOJIHEHUH UCCIIE0BATEILCKUX
U TIPOM3BOJICTBEHHBIX 3a]1a4 C
OTIaCHBIMU BEIIECTBAMU U Ha
00opyI0BaHUH
MOJYIIPOBOIHUKOBOM
IPOMBILUIEHHOCTH, a TaKXke B
MIOMEIICHUSIX C BBICOKHM KJIaCCOM
YHCTOTHI TOCPEICTBOM
NPUBJICUCHUS ICHCTBYIOIINX
CHEIHAIMCTOB
MOTYTPOBOTHUKOBOM
IPOMBIIUICHHOCTH K pealn3aiiu
y4eOHBIX AUCIUIUIUH U
COTPOBOXKACHHUIO MPOBOJIUMBIX Y
CTY/ICHTOB ITPAKTHYECKUX PadOT B
9TUX OpraHHU3aIUsIX, Yepe3
BBITIOJIHEHHUE CTYACHTAMH
MPAKTUYECKUX U TaOOPaTOPHBIX
paboT, B TOM YHCIIE C
UCIIOJIb30BaHUEM COBPEMEHHBIX
CAIIPoB 1 Moi€TMpOBaHUs
KOMITOHEHTHOU 0a3bl
ANIEKTPOHUKH, H3MEPUTEITHHOTO H
TEXHOJIOTHYECKOT0 000py10BaHUS
Ha Kadeapax, JJ1adopaTopusix u
nentpax MHTOJIL;
2.Mcnonb3oBaHue
BOCIIUTATEIBHOIO MOTEHIIHANA
MPOGUITBHBIX TUCIATIINH
«CrieunpakTuKyM 1o Gpusnke
HaHocHCcTEMY, «CHeIpakTUKYyM
110 HAHOTEXHOJIOTUSIMY,
«CrienranbHbpIi IPAKTUKYM 110
(u3nKe HAaHOCHCTEMY,
«CoBpeMeHHbIe TPOOIEeMbI
(U3MKN KOHJIEHCUPOBAHHBIX CpeJl
(cericemuHap)»,
«IKCTIEPUMEHTAIbHBIE METObI
WCCIIeIOBAaHMSI HAHOCTPYKTYP
(criericeMuHap)», AJs: -
(dhopmupoBaHUs
npodeccroHanbHOM
KOMMYHUKAIlMA B HAYYHOU Cpelie;




- opMHUpOBaHUS
Pa3HOCTOPOHHETO MBIIUICHUS U
TPEHUPOBKU TOTOBHOCTH K padoTe
B IpoheCCUOHATILHON U
COLIMATILHOM cpeliax
MOJYIIPOBOIHUKOBOM
IPOMBIIIIEHHOCTH -
(dhopMupoBaHHs YMEHUI
OCYILIECTBIISTH CAMOAHANIN3,
OCMBICIIUBATh COOCTBEHHBIC
npodeccuoHanbHbIe U
JMYHOCTHBIE BO3MOXKHOCTH JIJIS
caMOpa3BUTHUSA U
camMo00pa3zoBaHus, B IEISIX
MOCTOSTHHOTO COOTBETCTBHUS
TpeGoBaHUAM K 3()(HEeKTUBHBIM U
IPOrPECCUBHBIM CIEIUATHCTOM
JUTs pa3pabOTOK HOBBIX
MaTepuaioB U yCTPOUCTB IO
HaINpaBJICHUSM, CBS3aHHBIM C
CBUY 31eKTpOHUKOH, MUKPO- U
HAHOIIPOLIECCOpaMH,
ONTUYECKUMHU MOJIYJIATOPAMU U
IPUMEHEHUEM HOBBIX MaTEPUAIOB
B HAHOAJIEKTPOHHBIX
KOMITOHEHTaX 4yepe3
OpraHMU3aINI0 MPAKTUKYMOB B
OpraHM3alusIX Mo pazpaboTke 1
HPOU3BOJICTBY
MOJTYTTPOBOTHUKOBBIX M3JIEINH,
UCIIOJIb30BaHUE METO/IOB
KOJUIEKTUBHBIX (POpM
[I03HABATEJILHON JEATENbHOCTH,
pOJEBBIX 3aJIaHUI, KOMaHIHOTO
BBITIOJTHEHHSI Y9€OHBIX 3aJJaHUi U
3alUTY UX PE3yJIbTAaTOB.

S. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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HaunmeHoBaHue
pasaena yuyeOHoi
AUCHHUITIIMHBI

Henean

Jlexnumn/ Ipaxr.
(cemuHapsi )/

JlaGopaTopHble
padoThI, yac.

O0s3aT. TEeKymuii
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7 Cemecmp
1 | Pazgen 1 1-8 16/32/0 25 3n-8 3-T1K-2,
V-IIK-2,
B-T1K-2
2 | Pazmen2 9-16 |16/32/0 25 31-16 3-T1K-2,
V-TIK-2,
B-TIK-2
Hmoezo 3a 7 Cemecmp 32/64/0 50
KoHTpoJibHbIE 50 C) 3-T1K-2,
MeponpusiTusi 3a 7 V-IIK-2,
Cemectp B-TTK-2

* — COKpalIeHHOE HAMMEHOBaHUE (HOPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(nn) sK3ameH

COKpaH_IeHI/Ie HanMMEHOBaHUU (I)OpM TEKYHICro KOHTPOJIA U aTTeCTalluu pa3JICIOB:

Oo6o3nauenne | [loiHOe HAaMMEeHOBaHUe
31 3ananue (3a1a4a)
€] OK3aMeH
KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | vac. Jac.
7 Cemecmp 32 64 0
1-8 Paznea 1 16 32 0
1-2 JKCNePpUMEHTAIbHbIE METObI MOJIEKYJISIPHOH PU3UKH. Bcero ayauTopHbIX yacoB
BBenenue. 4 |8 |0
DKcIepUMEHTAIbHbIE METO/IbI MOJIEKYIISIPHON (DPU3HKH. Omnunaitn
Baenenue. 0 |0 |0
3-4 IukHoOMeTpHS. Bcero ayauTopHBIX 4acoB
ITuxkHOMETpHS. 4 |8 [0
Ownnaitn
0 I [0
5-6 OnpeneneHue pa3MepoB YacTHIL. Bcero ayauTopHBIX 4acoB
Omnpenenenne pasmMepoB YacTHULL. 4 | 8 | 0
Ownnaitn
0 |0 Ik
7-8 Cnexrpodoromerpus Bcero ayaMTOpHBIX 4acoB
CriekTpopoTOMETPHSI. 4 |8 |0
Omnnaiin
0 0 0
9-16 Paznen 2 16 32 0
9-10 HccanenoBanue KoJIJIOUIAHBIX PACTBOPOB. Bcero aynutopHsIx 4acoB
HccnemoBanue KOJUTOUIHBIX PACTBOPOB. 4 |8 |0
Omnnaiin
0 |0 |0
11-12 | Tepmo-MexaHUYECKHIi aHAIHN3. Bcero aynutopHbIX yacoB




Tepmo-MexaHHMUECKUI aHANN3. 4 IE Ik
Oumnnaitn
0 |0 |0
13-14 | AxcopOiHOHHBIE METO/bI. Bcero aynutopHbIX 4acoB
AnCcopOIIMOHHBIE METO/IBI. 4 |8 [0
Ounaitn
0 0 [0
15-16 | MeToabl UcC/IeIOBAHUSI TOPUCTHIX MATEPHAJIOB. Bcero ayauTopHbIX 4acoB
MeTo/ 16l HCCIIeIOBaHUS IIOPUCTHIX MAaTECPHAJIOB. 4 | 8 | 0
Ounaiin
0 I [0

CokpallieHHbIC HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo6o3nauenne | [loiHOe HAaMMEeHOBaHUe

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

I1I1 IToTHOTEKCTOBBIE JIEKLIMHU

BM Buneo-marepransl

AM Aynuo-marepuansl

IIp3 [Ipe3enTanuu

T Tectbl

5CM DJIEKTPOHHBIE CITPAaBOYHbIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Kypc npemycmaTpuBaeT MIMPOKOE HCIOIB30BAHME B y4eOHOM MpOIECCe aKTUBHBIX (HOpM
MPOBEJCHUS 3aHATHH (KOMIBIOTEpHBIE TPAKTHUKYMBI, pPa3dop JOMaIIHUX 3aJaHUid, cHUCTeMa
KOHTPOJbHO-U3MEPHUTENBHBIX MAaTepHallOB, BKIIOYas TECThl) a TakKe, MPOBEACHHUE 3aHSATHI B
COUYETAaHHHM C BHEAyAUTOPHON paboToil c 1enbio (HOpPMHUPOBAHHS M Pa3BUTHS MPO(ecCHOHATBLHBIX
HaBBIKOB CTYEHTOB.

7. ®OHJI OHEHOYHbIX CPEACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX WHAUKATOPOB) MOCPEICTBOM MEPOINPHUITHI TEKYLIETro,
PYOEXKHOT0 U MPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMIIUHE.

CBs3p Mexay (opMHUPYEMBIMH KOMIIETEHIMSMH M (opMaMH KOHTPOJISE HUX OCBOCHHS
IpeJCcTaBeHa B cleaytomel Tadnuue:

KoMnerenmus NHaukaTopbl 0CBOEHHS ATTeCTAllMOHHOE MEPONPHUsITHE
(KII 1)
I1K-2 3-TIK-2 9, 31-8, 31-16
V-IIK-2 2, 31-8, 31-16
B-TIK-2 9, 31-8, 31-16

Ikaabl OeHKU 00pa30BaTeIbHBIX J0CTHKEHHI




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUILINHBI

O1neHKa «OTIMYHO» BBICTABIISAETCS CTY/CHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LieHKa «XOPOILIO» BBICTABISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

4 — «xopouioy 10 CYIIECTBY M3JIaraeT €ro, He JOIycKast
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOTPaMMHOTO MaTepraa.

OlleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPbIN HE 3HAET
3HAYMTETHHOM YaCTH IPOrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuiio, orieHka
«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS
CTyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. O A64 Ananu3 u npeacTaBlIeHUE Pe3yabTaTOB KCIIEPUMEHTA | yueOHO-METOIMUeCcKoe ocoodue,
Boponos C.A. [u ap.], Mocksa: HUSAY MU®U, 2015

2. DU I'80 MccnenoBaHre ONTUYECKUX CBOMCTB HAHOPA3MEPHBIX CTPYKTYP B KUIAKOCTH : y4eOHO-
Meroandeckoe nmocooue, Komecaukona A.A., I'pexoB A.M., Mocksa: HUAY MU®DU, 2014

3. DU P 94 OcHoBbl HayuHBIX HccneaoBanuii : , PeikoB C. I1., Cankr-IlerepOypr: Jlans, 2022



4. 91 P 93 OcHOBBI HAyYHBIX HCCIICIOBAHUN U N300peTaTeNbCTBa | yueOHoe mocodue, Perkkos U. b.,
Cankr-IlerepOypr: Jlans, 2022

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[TPOI'PAMMHOE OBECIIEYEHUE:

CrnenasibHOE TIpOrpaMMHOE o0ecIieueHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepHUATbHO-TEXHHYECKOE 00ecIiedeHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIMU U1 CTYAEHTOB

[Tpu u3ydeHun Kypca CTyJE€HTY HEOOXOAMMO O3HAKOMUTHCS C KCIEPUMEHTAIIbHON TEXHUKOM,
IIPUMEHSAEMON B HAyYHBIX HCCIIEIOBAHUAX I KAYECTBEHHOIO U KOJMYECTBEHHOI'O aHAJIM3a BEIIECTB,
U3Y4YEHUs] CTPOEHHUS aTOMOB M MOJIEKYJ, U3yYEHHUS! CTPYKTYpPbl MaTEpPHAIOB U (PU3UKO-XUMUYECKUX
XapaKTepUCTUK MaTEpUAJIOB, UCCIIEIOBAHUS Pa3IMUHBIX (PU3NUECKUX U XMMUYECKHX MPOLIECCOB.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJIS TIPENIOJABATEJIEA

[Tpu nmpenoaBaHuM Kypca HEOOXOJUMO JaTh CTYIEHTY O3HAKOMHUTBCS C IKCIEPUMEHTAIbHOM
TEXHUKOM, NPUMEHSEMON B HAy4yHBIX MCCIEAOBAHUAX JJS KAu€CTBEHHOTO U KOJIMYECTBEHHOIO
aHaJlM3a BEILECTB, M3YYEHUS CTPOEHUS aTOMOB W MOJIEKYN, W3Y4YEHHs] CTPYKTYphl MaTepHajioB U
(U3UKO-XMMHUYECKUX XapaKTEPUCTUK MAaTepuajoB, HCCIEIOBAaHUS pPA3IMYHBIX (QU3HUECKUX U
XUMHUYECKUX MPOIECCOB.

ABTOP(BI):

Epemun FOpuii CepreeBuu






