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. lncp n HaumeHoBaHMe HanpaBneHUs NoAroToBKU/cneunanbHOCTMU:
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. Mpocdmnb noaroToBkM /cneunanusaunm/maructepckasl nporpamma:

Onmuka u HaHohoOMoHUKa
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. KBanndmkaumsa (cteneHb) BbiNyCKHUKA:_8bicwee obpa3zosaHue (Maaucmp)
. ®opma obyyeHus: OYHasi

5. Kacheppa, oTBevarLan 3a peanmsaumio QUCLUNNUHDbI:
kaghedpa onmuKuU U CneKmpocKonuu
6. CoctaBuTenu nporpaMmmbil: CmupHos Muxaun Cepeeesuy
(DUO, yyeHass cmeneHb, y4eHoe 38aHuUe
00KMOp bU3UKO-MamemMamu4ecKux Hayk, oueHm
7. PexomeHpoBaHa: HMC gbusuydeckoeo gp-ma BI'Y npomokon Ne 6 om 13.06.2024

(HaumeHogaHue pekomeHdyrwel cmpykmypsbi, 0ama, HOMep rPomokxosia)

. Y4eOHbIN rop; 2025/2026 CemecTp(bl):_3




9. Llenn 1 3apaym y4e6HON ANCLUNIIUHDI:

Lensamu oceoeHuss y4ebHOU OucuyuniuHbl sienssromcsi: opMMpoBaHne
NpodeccnoHanbHOM KOMMNETEHUUM CTYAEHTOB mnandeckoro dakynbteta, obydaromxca
no marucrtepckon nporpamme "OnTnka v HaHOGOTOHMKA", B 0b6nacTn NOMUHECLEHTHOWN
CMEKTPOCKOMNNN MOMEKY, KPUCTANMOB N HAHOCTPYKTYP.

3ada4qu yyebHOU QuCUUNIUHbI:

- cdopmupoBaTb Yy CTYAEHTOB  LENOCTHOEe
3aKOHOMEPHOCTAX ABNEHNS NMIOMUHECLIEHLINN,
- OCBOMTb METOAbI NOSTYYEHUS N aHanM3a CNeKTPOB NMIOMUHECLIEHLINN.

npeacrtasrieHne 06 OCHOBHbIX

10. MecTo yye6HOM AncuunnuHbl B cTpyktype OOIT:

LucyunnuHa _B1.B.03 “TTlomuHecueHyus 8 HaHOOMOHUKe” OmHOCUMCS K eapuamusHou
yacmu yukna 61. [Jna oceoeHusi 0aHHoU ducyurnsiuHbl Heobxodumbl 6a308bie 3HaHUS M0
onmuyeckou CrekmpocKonuu MosieKyrnn u meepobix mesi, a makxe ¢OOmoHUKe MOSEeKYII,
Kpucmarisiog U HaHoCmpyKkmyp.

11.MnaHupyembie pe3ynbTaTbl 060y4eHUA Mo AucuUNNMHe/MoAayIio (3HaHUSA, YMeHUS,
HaBblKW), COOTHECEHHble C MNnaHMpyeMbiMW  pe3ynbTaTaMu  OCBOEHMUS
obpasoBaTenibHOU NporpaMmmbl (KOMMETEHUMAMU BbINYCKHUKOB):

Kog HasBaHue Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl
KoMneTeHummn 00y4eHus
MK-1 | CnocobeH k MK-1.1 | NpoBoguT nouck 3HaTb: OCHOBbI NMIOMUHECLEHTHOIO
dopmMynunpoBke u Hay4YHO-TEXHUYECKOM aHanusa BeLecTsa, MecTo 1 posb
aHanuay nHcpopmaumm ang NIOMUHECLIEHLMN HAHOKPUCTarnsoB B
NnocTaBIIEHHOM pa3paboTku 1 aHann3a |COBPEMEHHON HAHO(OTOHUKE,
3agayn METOOUK KOHTpOnNs BNUSHWE SMNEKTPOHHOIO CTPOEHMS
nccnegosaHun B TEXHOJTOrMYECKMX HaHOCTPYKTYpbl Ha ee
obnactn onTukn n NpoLIeCCoB CO3aaHust NIOMUHECLIEHTHbIE CBOWCTBA.
HaHOMOTOHUKM, a HaAHOCTPYKTYPUPOBaHHbI |YMeTb:MPUMEHSATb TEOPUIO
TaKkKke CMeXHbIX X MaTepuarnoB Ans NIOMUHECLIEHLINN N OCHOBHbIE
obnacTtew Hayku u npnbopoB KBAHTOBOW MeToAbl NIOMUHECLIEHTHOrO aHanuaa
TEXHUKN, MK-1.2 | PaboTaeT ¢ Hay4HO- npv nccrnegoBaHUmM ONTUYECKNX
obocHoBaHHO TEXHUYECKOWN CBOWNCTB pasfn4HbIX
BblOMpaTb NHopmaumen, HaHOKPUCTaroB.
TeopeTnyeckume u npeacTaBnseT BnapeTtb: 3HaHNAMU hr3nyecknx
3KCNepuUMeHTarnbHble nHcpopmaumio B NpoLIeCCOB, MPOMCXOAALLMX NPU
MeToAabl CMCTEMATU3UPOBAHHOM |PEKOMBUHALMOHHOM CBEYEHUN,
Bnge, 060cHoBbIBaET BO3MOXXHOCTEN N OOCTMXKEHUN
npeanaraemble COBPEMEHHOTO NMIOMUHECLEHTHOrO
peweHuns npu Boibope aHanusa B onTuke N HaHOOTOHMKE.
TEOpPEeTUYECKMX U
3KCMepMMeHTarbHbIX
MEeTO/0B
MK-2 | CnocobeH MK-2.1 | OcywectBnseT 3HaTb: NPUHUMNBI NOCTPOeHNs 6a3
co3faeaTtb 6asbl noAroTOBKY peecTpa AaHHbIX 0 PU3NYECKMX CBOMCTBAX U
[JaHHbIX O AOMNYCTUMbIX 3HAYEHWI TEXHOITOrMYECKMX 0CODEHHOCTAX
duranyeckmx PU3NYECKMX CBOWCTB U HaAHOCTPYKTYPHbIX MaTepunaros
CBOWCTBaXx U napameTpoB ymeTb: Co3gaBaTth 6a3bl AaHHbIX O
TEXHOJTOrMYECKMX HaHOCTPYKTYPHbIX HU3N4ECKMX CBOMCTBAX U
0CcoBEeHHOCTAX MaTepuanos u TEXHOJTOrMYeCKUX 0CODEHHOCTAX
HaHOCTPYKTYPHbIX KOMMMEKTYOLWMX Ans HaHOCTPYKTYPHbIX MaTtepumarnos,
MaTepwanos, pa3paboTku NpPOBOAMTbL 3KCMEPUMEHTArNbHYHO
npoBOAMUTb TEXHOJTOrMYECKMX NpOBEPKY BblOPaHHbIX
3KCNEepPUMEHTanNbHYHO npoLieccos TEXHOMOIrMYECKNX PELLEHWNI
NnpoBepKy NpPOM3BOACTBA ONTUYECKUX U
BblOpaHHbIX aKycToonTu4eknx npnbopos,




TEXHOMOrM4yeCcKnx
peLueHnin
npou3soacTea
ONTUYECKMX W
aKyCcTOONTUYEKNX
npnbopos,
nccnenoBathb
napameTpbl
HaHOCTPYKTYPHbIX
mMaTepuanos B
COOTBETCTBMU C
CaMOCTOSITENbHO
BbIBpaHHOW 1
yTBEPXXAEHHOW
MeTOAUNKOM

nccregosaTb napamMmeTpbl
HaHOCTPYKTYPHbIX MaTtepuaros B
COOTBETCTBMM C CAMOCTOATENBHO
BbIBpaHHOW 1 yTBEPXKAEHHON
MEeTONKON

BnageTb: MeToaNKaMm
3KCNneprMeHTabHOM NPOBEPKM
BbIOpaHHbIX TEXHOMOMMYECKNX
peLleHnin NPon3BOACTBA ONTUYECKUX
N aKyCTooNnTUYeKux npnbopos,
nccnegoBaHusa napaMmeTpos
HaHOCTPYKTYPHbIX MaTepuarnos B
COOTBETCTBUM C CAMOCTOATENBHO
BbIBpaHHOW 1 yTBEPXKAEHHON
MeTOoAUKOM

12. O6beM ANCUUNNUHBLI B 3a4€THbIX eAuHULIax/4yacax B COOTBETCTBUU C Y4EOHbIM

nnaHom — 5 / 180 .

dopma NpomMeXyTOYHOMW aTTecTaununsIK3amMeH

13 Buabl y4e6Houn paboTbl

TpyooemMKoCcTb
Bug y4yebHowm paboThl Bcero Mo ceM3eCTpaM
AyaUTOpHbIE 3aHATUS 60 60
nekuum 30 30
B TOM 4YuMCheE: npakTnyeckme
nabopaTopHble 30 30
CamocTtosiTensHasi pabota 84 84
B TOM ymncne: kypcoBas pabota (NpoekT)
dopma NPoMeEXyTOUHOM aTTecTauun 36 36
(ok3ameH — 36 4ac.)
Wtoro: 180 180

13.1 CopepxaHue pas3genoB AUCLUMIUHDbI:

Ne HaumeHosaHue pa3dena
CodepxaHue pasdena OucyuniuHbl
n/mn oucyunuHbl
1 Beederue. OcHogHble 3akoHbl | OnpedeneHue nromuHecueHUyuu. OCHOBHbIE 3aKOHbI
MOneKynsipHoU MorneKynsipHoU noMuHecueHyuu. CnekmparsbHasi niomHOCMb
TIFOMUHecUeHyuUuU U3JTy4eHUs.

2 KuHemuka nromMuHecueHuuu.

lMpocmas ds8yxyposHesasi cxema, C8513b KBaHMOB020 8bIX00a
JIIOMUHeCUEHUUU, CKOpoCMU u3nyYyamesibHbIX U
6e3bi3riydamenbHbix nepexodos. MoHomorneKkynspHas KUHemuka.
KuHemuka ¢ y4émom 8biHyx0eHHbIx nepexodos. KuHemuka ¢
y4émom ycpedHeHUs o aHcambsiro 8 cryvYae 8HeWHea0 U
8HympeHHe20 mywumerns. bumonekynspHas KuHemuka.
CpeldHee spemsi 3amyxaHusi JIIOMUHECUEHUUU U cpedHee epemsi
JKU3HU 8030Y)XOEHHO20 COCMOSIHUS.

3 | JllomuHecueHyusi 0OUHOYHbIX
Mornekyrn

CmauyuoHapHoe ypasHeHue LlipéduHaepa Ot MOneKyIl.
BriekmpoHHbIe opbumarnu u 31eKmpoHHbIl criuH. lNpasuna
ombopa 05151 onmuyeckux nepexodos. NoHsimue o
MynbmurinemHocmu yposHel. Juazpamma H6510Hcko2o Onst
mosekyn. JloMuHecUeHyus1 0OUHOYHbIX MONleKyrn. TexHuka u
CMIEKMPOCKONUS IIOMUHECUEHUUU 0OUHOYHbIX MOIEKY

4 | JllomuHecueHyus Kpucmarisios

Budbi u mexaHU3MbI JTIOMUHeCUeHUUU Kpucmarisios.




5 | lloMmuHecueHyus KonnoudHslx | TOHKasi cmpykmypa 3KCUMOHa 8 KOMITOUOHbIX HaHOKpUCcmarnax.
K8aHMOBbIX MOYex. OKCUMOHHas U peKkoMBUHaUUOHHas! MIOMUHECUEHUUST
KO/MMOUdHbIX K8aHMOoBbIX moyek. [pouecch! MoMuHecueHyuu ¢
yyacmuem s1I0Kanu308aHHbIX COCMOSIHUU.

6 | JllomuHecueHyus aubpudHbix | JlromuHecyeHyusi 2ubpudHbix HaHocmpykmyp. CriekmparbHbie U
HaHoCmpyKmyp KuHemuy4ecKue rposieneHusi 6e3bi3siydameribHo20 nepeHoca
3HEepauu 8 KOIoUudHbIX pacmeopax accoyuamos opeaHUYecKuX
MOJIeKys1 U HeopaaHU4eCcKUX HaHOKpucmarsiioe BosmoxHocmu
peanusayuu 6e3bi3nydamernibHO20 fiepeHoca IHepauu 8
2UbpuUOdHbIX HaHOCMpYyKMypax. IHOyKmMu8HO-pe30HaHCHbIU U
06MEHHO-Pe30HaHCHbIU MexaHU3Mbl 6e3bi3/1yyameribHO20
repeHoca sHepauu.

7 | JlabopamopHasi paboma PasmepHbili agbghekm 8 rIroMuHecyeHyuU KOTOUGHbIX
HaHOKpUCMasios.

13.2 Pasgenbl AMcumniivHbl U BUAbl 3aHATUN

Ne Budbi 3aHsmut (4acos)
n/ Haumeriosanue lMpakmuueck) JTabopamopH | Camocmosimens| KoHmporn
pasdena QucyunnuHbl | Jlekyuu Bcezo

n ue bie Hasi paboma b

1 | BeedeHue. OCHOBHbIE
3aKOHbI MOMEKYIsiPHOU 5 7 4 16
JIIOMUHEeCcUeHuuu

2 | KuHemuka 6 7 3 16
TNIIOMUHeCcUeHUuUU.

3 | JllomuHecueHuyusi 5 7 4 16
OOUHOYHbIX MOJEKYI

4 | JllomuHecueHyusi 6 7 3 16
Kpucmarios

5 | llomuHecueHuusi
KOITOUOHbIX 4 7 3 14
K8aHMOoBbIX MOYEK.

6 | JllomuHecueHuusi
2UB6pPUOHbIX 4 7 3 14
HaHocmpykmyp

7 JlabopamopHasi 30 42 16 88
paboma
Yimoeo 30 30 84 36 180

14. MeToan4yeckue ykasaHus Ansi ooy4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHbI

OCHOBHbIMU 3marnamu 0C80E€HUS GUCL(UI'IHUHbI ABJIAKOMCA.

*  U3yueHue y4ebHoU, Hay4yHOU U MemoOu4vecKkoU Jiumepamypbl, Mamepuasos nepuoduUYecKUx
u3daHull ¢ npusnedyeHUeM 311EKMPOHHbIX cpedcma Hay4YHOU UHghopmayuu.

» [lodeomoeka k nabopamopHbIM 3aHSAMUSIM.
B xo0e nodeomosku K meKywumM ammecmauyusM U [poMeXymoyHol ammecmayuu cmydeHmy
pekoMeHOyemcs akmueHO UCM0/1b308amb  3/IEKMPOHHbIU  obpa3zosamenbHbili  nopman Moodle —
ar1ekKmpoHHasi cpeda ducyunnuHbl, ¢ npedocmasneHuem npeseHmayuli nekyull, 3adaHull Orns 8bINoHEHUs
nabopamopHbix pabom, 00MoNHUMENIbHO20 MEeopemu4yecKko2o Mamepuana U HOPMamueHO-PasosbIx
00KymMeHmMos8 no memam U nepeyHell sonpocos Ors Mo020MOBKU K MEeKyuwuM ammecmauyusm u
npomexxymoyHol ammecmauuu. Takxe cmyOeHmy pekomeHAyemcs ucrosib308ame 8ecb Habop Memodos
u cpedcme cospeMeHHbIX UHHOPMAaUUOHHbLIX MexHonoaull Ons U3ydeHuUsi omeyecmeeHHoU U 3apybexHol
numepamypbl 1o QucyuUnIuHe, OUEHKU U aHa/lu3a ee meKyuleao COCmosiHUS U riepcriekmues passumusi. Emy
npedocmasrissemcsi 603MOXHOCMb pabomamb 8 KOMIMbIOMePHbIX Knaccax ¢hakynbmema (313a ayoumopusi),
umems docmyn K lHmepHem-pecypcam u 351eKmpOHHOU roYme, UcCronb308amb UMerouuecss Ha kagedpe
ONMUKU U CMEKMPOCKONUU ¢bu3uyecko2o hakysibmema UHGOPMaUUOHHbIE MEXHOI02UU, UCMO/b308amb
pecypcekl 3oHanbHOU Hay4Hou bubnuomeku BI'Y, 8 mom qucne 3nekmpoHHO-6ubnuomeyHble cucmemai.

15. MepeyeHb OCHOBHOM M [OOMNOJSIHUTENbLHOW NUTepaTypbl, PECYPCOB MHTEPHET,




HeoOXoAUMbBIX ANl OCBOEHUA AUCLMUMNIIUHBLI (CMUCOK nuTepaTtypbl ocopmnsieTcs B
cooTBeTCcTBUMU C TpeboBaHuAMU TOCT n ncnonbayercs obLlas CKBO3HasA HymMmepauus
AnA Bcex BUAOB UCTOYHUKOB)

a) OCHOBHas nNuTeparypa:
Ne n/n UNemoyHuk
1 WannmoBa K.B. ®usmka nonynposogHukos / K.B. lWanumosa. — CI16.: JlaHb, 2010.- 390 c.

CwupopoB, A. WN. CeHcopHass ¢oToHuKa : y4ebHoe nocobue : [16+] / A. WU. Cwngopos ;
2 YHuepcutetr MTMO. — CaHkt-lNetepbypr : YHusepcuter UTMO, 2019. — 99 c. : un., Tabn.,
CcXem. - Pexum aocTyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=566783

MycTtoBapoe, B. A. JllomuHecueHuus TBepabix Ten : ydebHoe nocobue / B. A. ycTtoBapos ;
Hayy. ped. L. . MunbmaH ; Ypansckun cdegepanbHbin yHMBEPCUTET MM. nepsoro [NpesngeHTta
3 Poccun B. H. EnbunHa. — Exatepunbypr : U3gatenbctBo Ypanbckoro yHusepcuteTa, 2017. —
131 c¢. : cxem, Tabn., wn. - Pexum pgoctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=696088

©0) fononHUTenbHaga nuTeparypa:
Ne n/n HNemoyHuk

4 ®u3suka coedureHuli A" B"Y / [J1.A. bosuHa, M.C. BpoduH, M.SA. Banax u 0p.] ; nod ped. A.H.
leopzaobuaHu,M.K. LllelinkmaHa .— Mockea. | Hayka, 1986 .— 319 c.

5 lNaHkoe, XK. Onmuueckue nipoueccel 8 nonynposodHukax / XK. lNaHkoe ; nep. ¢ aHan. nod peod.
XK.N. Angpeposa u B.C. Basunosa .— Mockea. : Mup, 1973 .— 456 c.

6 Knoes B.I. ®omocmumyrnuposaHHbie sierieHusi 8 meepdbix menax / B.I". Knoes. — BopoHex.:
By, 2008. — 46 c.

7 Bnetikmop, [x. ®usuka meepdozo mena / [x. bnelkmop ; lMep. ¢ aHen. nod ped. . TI.
AHdOpuaHosa, B. . Qucmyns .— Mockea. : Mup, 1988 .— 608 c.

8 pubkosckull B.l1. Teopusi noanowieHUsi U UCrycKkaHuUsi ceema 8 riosiyrnpoeodHukax / B.T1.

Ipubkosckull .— MuHck | Hayka u mexHuka, 1975 .— 463 c.

lananuH, M L. JTlomuHecueHuusi Mosekysn u kpucmaiinoe / M.[.ManaHuH ; Poc.akad.Hayk,
9 @u3s.uH-m um. 1.H.Jlebedesa, YHL| "®yHdameHm. onmuka u cnekmpockonus" .— Mockea:,
1999 .— 199 c.

B)MHGOPMALIMOHHbIE 3NEeKTPOHHO-06pa3oBaTernbHbIE PECYPChI:
Ne n/n MCTOYHUK
10 lNouckosasi cucmema e-library.ru
11 lNouckosasi cucmema google.ru
12 Apxus Hay4HbIX XypHarnos http.//arch.neicon.ru/
13 EduHoe okHO docmyna k obpasosamerbHbIM pecypcam. bubnuomeka http://window.edu.ru/
14 OnekmpoHHbIl kamanoeg 3HE BI'Y https://www.lib.vsu.ru/

15 BOnekmpoHHasa bubnuomeka lNonedyumensCcKko20 cogema MexaHUKo-Mamemamu4yeckKo2o
akynbmema MI'Y lib.mexmat.ru

16. MNepeyeHb y4eOHO-MeTOAUYECKOrO obecrneyeHuUs Ans caMoCcTosATeNNbHOU paboTbl
(y4ye6HO-Memoduyeckue pekomMeHOauyuu, nocobusi, 3adavyHUKu, Memodu4yecKue
YKa3aHusi 1o 8bINOJIHEHUI Npakmu4yeckux (KOHmMpoJsibHbIx) pabom u dp.)

Ne n/n NcToYHMK
1 Bnetikmop, k. ®usuka meepdozo mena / k. bnelikmop ; Nep. ¢ aHan. nod ped. 4. I. AHOpuaHosa, B. U.
Qucmyns .— Mocksa. : Mup, 1988 .— 608 c.
2 pubkosckuti B.l1. Teopusi moznouwjeHuUs1 U UcryckaHusi ceema 8 rosynpogodHukax / B.I1. pubkosckuli .—
MuHck : Hayka u mexHuka, 1975 .— 463 c.
3 FanaHuH, M.[. JTlomuHecuyeHyusi monekyn u kpucmasnnos / M. [.lanaHuH ; Poc.akad.Hayk, ®u3.uH-m um.
[1.H.Jlebedesa, YHL] "®yHdameHm. onmuka u cnekmpockonusi" .— Mockea:, 1999 .— 199 c.

17. WHdopmauMOHHbIE TeXHONOorum, Ucnonb3yemble AnA peanu3aumum y4vebHoM
OUCUMNIINHBI, BKNKOYas nporpaMmMHoe obecnevyeHne U MHGpOPMaLMOHHO-
CrpaBoOYHble cUcTeMbl (Npu He0o6XxoANMMOCTH)



B yuyebHom npouecce ucrnionb3yromces cnedyrouwue obpasoeamesnibHble  mexHonoauu. 1o
obpasosameribHbIM hopMaM: NTEKUUOHHbIE U npakmudeckue 3aHamus. [Mpeobnadarmowumu memodamu u
npuemam  obydeHusi  sAenAMC:  OOBSACHUMENbHO-UMMIOCMpamueHble  (06bsCHeHuUe, nokas —
demoHCcmpauyusi y4ebHo20 Mamepuasia u 0p.); akmueHble (aHanu3 y4yebHoU u Hay4YHoOU numepamypbi,
cocmaerieHue cxem U 0p.) U UHMepaKkmueHble, 8 IMoM Yucsie U 2pynnosbie (83aumMHoe obyyeHue 8 ghopme
nodzomosku u obcyxoeHusi O0Knados);, UHGOPMaUUOHHbIE;, MynbmumelduliHbie (paboma c calmamu
akadeMu4ecKux CmpyKmyp, Hay4Ho-uccredosamesibCKUX opeaHu3auull, 31eKmpoHHbIx 6ubnuomek u op.,
paspabomka npeseHmauuli, coobweHuld u O0oknados, paboma C 31EKMPOHHbIMU Oby4Yarowumu
rnpozpammamu u m.n.).

OpeaHu3ayuoHHas cmpykmypa NeKyuoHHo20 3aHsmus: 1. @opmynuposka memel, uenel 3aHsamus,
rnocmaHoseka npobrnemHo2o eorpoca. 2. Pa3bscHeHue 80rpoco8 MmeopemuyecKo2o U pakmu4yecKoeo
nnaHa Ons peweHUs riocmassnieHHol npobnemsl. 3. PaccmompeHue nymel peweHusi npobriemMHo20
80ripoca Ha KOHKpemHbIX rpumepax. 4. 3aknwdyeHue, popMynuposka 8bi60008. 5. Dopmynupoeka 3adaHusi
0nsi camocmosimesibHol domawHel pabomsi. O38yqusaHUe membi Credyrouieao 3aHImus.

OpeaHu3ayuoHHas cmpykmypa nabopamopHo20o 3aHsmus: 1. @opmynuposka uyenel 3aHAMuUs U
omeemb! Ha 80ripockbl cmydeHmos. 2. O3HaKoMIIeHUe ¢ meopemu4yeckol OCHO80U pabombl, OCHOBHbIMU
npuemamu U mexHukol 6esonacHocmu rpu pabome c ucronb3yemMbiMu rpubopamu U peakmusamu.3.
BbinonHeHue akcriepumeHmarnsHouU Yacmu pabomei. 4. Obpabomka akcriepuMeHmarbHbIX pPe3yibmamos u
npedocmasrneHue ux 0ns npedsapumeribHOU NPosepKu rpernodasamero.

3awuma nabopamopHol pabombl MPOBOOUMCS C UEsbi0 8bIsIBIIEHUS YPOBHS OCBOEHUSI Mamepuarna
no memamuke pabomsbi, criocobHocmu Gamb fpPasuribHY0 MPakKmosKy pe3yrbmamam, Mosy4YeHHbIM fpu
ebirnonHeHuUU pabomsi. 3awuma pabombi 3aknwvaemcss 8 ogopmieHuu pabom, ycmHou 6ecede
npernodasamersisi cO cmMyOeHMOM 110 ofly4eHHbIM 8 pabome pe3ynbmamam U OCHOBHbIM MeopemuyecKum
MOHAMUSIM 110 meme pabomeil.

Tekywuli KOHmMpPOosrib NPo8ooOUMCs NymeM rpPo8epKU 8biNoNIHeHUs1 domawHe2o 3adaHusi, 8X00HO20
KOHmMpoJisi (8 sude camocmosimeribHbIX U KOHMPOsbHbIX pabom, doknados u pechepamos).

lpu peanusayuu QUCYUMNIUHbI C UCMOIb308aHUEM QUCMaHUUOHHbIX 0bpa3osameribHbIX MexHono2ul
ucrnonb3yrmcsi  UHCMPYMEHMbI  371EKMPOHHOU  UHGhopMayUoHHO-obpa3osamernibHol  cpedbl  Bl'Y
«3nekmpoHHbIl yHUsepcumem BI'Y» (https://fedu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru), cepsuchl
sudeokoHpepeHyull (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHasi nodma, MecceHOXepbl U coucemu.

lNouckoeas cucmema e-library.ru

lNouckoeas cucmema google.ru

Apxue Hay4HbIX XypHarsos http://arch.neicon.ru/

EduHoe okHO docmyna k obpasosamernbHbiM pecypcam. bubnuomeka http.//window.edu.ru/

BnekmpoHHbIl kamanoz 3HE BI'Y https://www.lib.vsu.ru/

DO RAN|WIN =

BnekmpoxHas 6ubnuomeka None4umernscKko2o cogema MexaHUKO-MamemMamu4eckozo ¢hakyrnbmema
MIY lib.mexmat.ru

18. MaTepnanbHoO-TexHU4Yeckoe obecnevyeHne AUCLUNIIUHDbI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKIOYEeHUs] K cemu "IHmepHem" u obecriedeHuem docmyna 8
3NIEKMPOHHYI0 UHGopMayuoHHO-0bpasogsamernbHyo cpedy BIY, [lpoekmop BenQ MS 612ST, [ocka
Maz2HUMHO-MapKepHasi 100*200. lMpozpammHoe obecrie4yeHue: OCWindows (WinPro 8
RUSUpgrdOLPNLAcdmc), MicrosoftOffice (OfficeSTD 2013 RUSOLPNLAcdmc). lNpozpammHasi cucmema
0 0bHapy>XeHUsI MEeKCmMoBbIX 3auMcmeosaHull 8 y4ebHbIX U Hay4YHbix pabomax «AHmurnnasuam.BY3».
Office  Standard 2019  Single OLV NL Each AcademicEdition  Additional  Product.
lpozpammHbitikomnnekconadBM - MathWorks. Cucmema UHXXeHepHo20 MoOdenuposaHusi
ANSYSHFAcademicResearch.

YuyebHo-Hay4Hbie nabopamopuu 05151 nposedeHusi nabopamopHbiX 3aHAMUU:

Mpeyu3uoHHbIU asmomamudeckuli criekmpoghsyopumemp Ha 6asze MoHoxpomamopa MAP-4 u
@3Y-79, pabomarowuli 6 pexume cyema  DOMOHO8;  MPEeUU3UOHHbIU  asmomMamuyeckul
criekmpogpniyopumemp Ha 6ase moHoxpomamopa MAP-23 u ®3Y R955P (Hamamatsu), pabomatowjum 8
pexume cdema ¢homoHos.

Aydumopusi 0ns epynnosbix U UHOUBUOyarlbHbIX KOHCyfbmauyud, mekywel U MpPOMeXymo4HOU
ammecmauyuu

Aydumopusi 0nsi camocmosimesibHOU pabombl, KOMIbOMEPHbLIU Kriacc ¢ docmyrioM K cemu
«MlHmepHem»: KoMmrbromepbl (MOHUMOpPLI, cucmemHbie 6s1oku) (15 wm.)

Peanuszayus ducuyunnuHbl C MAPpUMEHEHUEM 3JIEKMPOHHO20 00yyeHUss U OuCMaHUUOHHbIX
obpasosameribHbIX MEXHOMo02ul ocyuwiecmerisiemcsi yepe3 obpasogameribHblli nopmarsn "OneKmpoHHbIU
yHusepcumem BI'Y" (https://edu.vsu.ru).




19. OueHou4Hble cpeacTBa ANA NpoBeAeHUs TEKYLEeNn U NPOMEXYTOYHOWN aTTecTauum

maTepuanos B
COOTBETCTBUU C
CaMoCTOSITENBHO
BblOpaHHOM n

YTBEPXKOEHHOM
MeTOANKOWN

N aKyCTOONTMYEKNX NpMbopoB,
nuccnegoBaHus napameTpos
HaAHOCTPYKTYPHbIX MaTtepuarnos B
COOTBETCTBMM C CAMOCTOATENBHO
BbIOpaHHOM N yTBEPXXAEHHOM
MeTOONKON

Otansbl

HanMEHOoBaHME MnaHnpyemble pesynbTaTtbl 00y4eHns | doopMmnpoBaHus

(mokasaTenu JOCTUXEHUsT 3a4aHHOrO KOMMNeTEeHL MM
pasgena d0C
VCLIATITMHBI YPOBHS1 OCBOEHUSI KOMMNETEHLUN § (pasgensbl (Tembl) (cpencTsa
(Moayns) nocpeAcTsom dopMMpPOBaHNS 3HAHWUI, | OUCLMMAMHBLI UK OLeHMBAHMS)

YMEHWIN, HaBbIKOB) MoayIns n nx

HaMMeHOBaHUe)

3HaTb: OCHOBbI JTIOMUHECLIEHTHOIO
MK-1CnocobeH k  |aHanu3a BeLecTsa, MECTO U ponb
OPMYNNPOBKE U  |NMIOMUHECLIEHLIMM HAHOKPUCTannoB B
aHanuay COBPEMEHHOW HAaHOMOTOHUKE, BNUSIHNE
nocTaBneHHoN 3MNEKTPOHHOIO CTPOEHMS
3agauu HaHOCTPYKTYpbl Ha ee
uccrnegoBaHUm B [MIOMUHECLEHTHbIE CBOWCTBA.
obnacTtv onTvkn 1 |YMeTb:MPUMEHSITb TEOPULO
HaAHOMOTOHUKN, @ |[MIOMUHECLEHLUN N OCHOBHbIE METOAbI
TakKKe CMEXHbIX  |NIIOMUHECLIEHTHOrO aHanmnsa npu P -

9 - asgensl 1-7 YCTHbIN onpoc

obnacrten Hayku U |UccnenoBaHUM ONTUYECKUX CBONCTB
TEXHUKMN, pasnn4YHbIX HAHOKPUCTAanNOoB.
000CHOBaHHO BnapgeTb: 3HaHNAMN hr3myecknx
BbIOMpaThb NpPOLLECCOB, MPOMCXOOALLNX NPU
TeopeTu4eckne u | pekoMOMHALMOHHOM CBEYEHUN,
3KCNepMMEHTanb | BO3MOXHOCTEN U OOCTWXKEHWUI
Hble MeToabl COBPEMEHHOI0 JIIOMUHECLLEHTHOTO

aHanmsa B ONTMKE Y HAHOOTOHUKE
MK-2CnocobeH 3HaTb: NPUHLUMMbLI NOCTPOEHNs 6a3
co3paBaTb 6asbl OaHHbIX 0 PU3NYECKMX CBONCTBAX U
OaHHbIX O TEXHOJMOrMYEeCKMX 0COBEHHOCTAX
PU3nN4ecknx HaHOCTPYKTYPHbIX Matepuanos
cBoMCTBax 1 ymeTb: Co3gaBaTtb 6a3bl AaHHbLIX O
TEXHOMOrMYecknx | OU3NYEeCKUX CBOMNCTBAX U
0COBEHHOCTAX TEXHOMOrM4Yecknx 0CODEHHOCTAX
HaAHOCTPYKTYPHbIX | HAaHOCTPYKTYPHbIX MaTtepuarnos,
MaTepuanos, NPOBOAUTb 3KCNEPUMEHTANbHYHO
NpoBOANTb NpOBEPKY BbIOPaHHbIX
3KCNepuMeHTanb | TEXHOJTOMMYECKUX PELUEHUN
HY0 MPOBEPKY NpPON3BOACTBA ONTUYECKMX U
BblIOpaHHbIX aKycToonTnyekmx npnbopos,
TEXHOMNOIMYEeCKMX | uccrnenoBaTb NapameTpbl y

. Paspenbl 1-7 YCTHbIN onpoc

peLueHnn HaHOCTPYKTYPHbIX MaTepuarnos B
nNpon3BOACTBA COOTBETCTBMM C CAMOCTOATENBHO
ONMTUYECKUX U BbIGPaHHOW 1 YTBEPXKAEHHOM
aKyCTOONTUYEKNX | METOOUKOWN
npmbopos, BnageTb: METOANKAMU
uccnegosatb 3KCNEepMMEHTaNbHON NPOBEPKN
napameTpbl BbIOpPaHHbIX TEXHONOIMYECKUX
HaAHOCTPYKTYPHbIX | PEeLUeHU NPon3BoACTBA ONTUYECKUX

MpomexyToyHasn aTTectaumsa (3Kk3ameH)

KM

20. TunoBble OLEHOYHbIe cpeACcTBa U MeToAMYEeCKUe MaTepuanbl, onpeaensowme

npoueaypbl oueHnNBaHus

OueHKa3HaHWN,YMeHNNMHABbLIKOB,XapaKTepu3ayoLLasaTanbihopM1poBaHUSIKOMNETEHLMABPaMK

axXu3y4eHAaNCUUNITNHBIOCYLLLECTBNAETCABXOAETEKYLLEN UMPOMEXKYTOYHONATTECTALNNA.




20.1. TeKywWwnin KOHTPOSb YCNeBaeMoCcTu

TekywaaatTectaumsinposogutcascooTseTcTBuMcl lonoxxeHneMoTekyLenaTTectaummodyyato,
NXcaAno
nporpammamBsbicLLEro06pa3oBaHNsiBopoHeXCKOrorocyaapCcTBeHHoroyHmeepenTeTa. Tekyaaarrec
TaumsanpoBoanTcsaBopmMe:yCTHOoroonpoca(MHaMBMayanbHbINONpoc,poHTanbHasbecea); Tectmpo
BaHWS;0LE€HKMPE3YNbTaTOBNPAKTUYECKOMAEATENBHOCTU(BbINONTHEHENabopaTopHbIXpaboT).KpuTtep
NNOLLEHNBaHUANPUBEAEHbIBbLILLE.

MpomexyTouHasaTTeCcTaumsanpoBOANTCABCOOTBETCTBUUCTIONOXEHNEMONPOMEXKYTOYHONATTECT
auumnobyyaroLLmxcsinonporpaMmmamMBbiCLLIEr006pa3oBaHuS.

KoHTponbHO-
n3MepuTeNbHbIEMaTepPUanbINPOMEXyTOYHONaTTECTaUUNBKNIOYaTBCEBATEOPETUHECKMEBOMNPOCHI, M
O3BONSAIOLLNEOLIEHNTL YPOBEHD NOSTYYEHHbBIX3HAHWIA.
MproueHrBaHMMMCNoNb3yeTCcsaKayeCcTBEHHasWKanaoueHoK. KputepnmoueHnBaHnANpuBe4eHbIHUXKE.

20.2. NMpomexyTo4yHasa aTTecTauums

MpomexyToyHas aTTecTauusi NpoBOAUTCS B COOTBETCTBUM C [OMIOXKEHMEM O NPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcs no nporpammam BbicLlero o6pasoBaHust. [pomexxyTouHas aTTecTaums
No AWUCLUMMINHE OCYLLECTBMSETCS C NMOMOLLbIO CreayLMX OLEHOYHbIX CPEACTB - KOHTPOSbHO-
N3MEepPUTENbHLIX MaTepuanoB B oopMe GUNeToB, coaep)kallumx Mo ABa Bonpoca K dK3aMeHy U3
creayoLLero nepeyHs:

1. OnpepeneHuve NIOMUHECLIEHLNMN.

2. OCHOBHbIE 3aKOHbI MOSIEKYFSIPHON JIIOMUHECLLEHLNN.

3. CnekTpanbHasi NSIOTHOCTb N3MNYYEHWS.

4. [pocTtasa ABYXypOBHEBas cxeMa, CBA3b KBAHTOBOIO BbIX04a JIIOMUHECLEHLIMM, CKOPOCTU

na3ny4vaTtenbHbIX 1 6e3bi3nyvaTenbHbIX NEPexXoaoB.

MoHomonekynsipHas KMHeTuka.

KnHeTunka ¢ y4ETOM BbIHYXOEHHbIX NEPEXOAO0B.

KnuHeTunka ¢ y4éTOM ycpeagHeHus No aHCamOro B Cnydae BHELUHEro U BHYTPEHHEro

TywmTens.

8. bumonekynspHas KUHeTUKa.

9. CpegHee BpeMs 3aTyxaHUsl MIOMUHECLEHLMM U CPeAHEE BPEMS XKU3HN BO30OY>KOEHHOMO
COCTOSHUS.

10. CtaunoHapHoe ypaBHeHue LUpéanHrepa ans monekyn. QnekTpoHHble opbutanu n
3MEKTPOHHLIN cnuH. MNMpaBuna otbopa Anst oNnTUYEeCKkMx nepexodos. [NoHATHe o
MYNbTUMNETHOCTUN YPOBHEWN.

11. Anarpamma ABGNOHCKOro Anst Monekyrn.

12. JlloMnHecLeHUNA OOMHOYHbIX MOJSIEKYI.

13. TexHuka n cnekTpockonusi MIOMMUHECLEHLIMN OOMHOYHBIX MOJSIEKYI.

14. Bugpl 1 MexaHn3mbl MIOMUHECLIEHLNMN KPUCTASNSIOB.

15. TOHKas CTPYKTYpa SKCUTOHA B KONSTOUAHbIX HAHOKpUCTannax.

16. SKCMTOHHAsA N pekoMBUHALMOHHAs NIFIOMUHECLEHLMS KONMOUAHbIX KBAHTOBbIX TOYEK.

17. lNpouecchbl ¢ y4acTUEM NIOKanNn3oBaHHbLIX COCTOAHUINA.

18. JllomnHecueHLMsA rMOpuaHbIX HAHOCTPYKTYP.

19. CnekTpanbHble 1 KNHETMYEeCKMe NposiBNeHns 6e3bi3ny4aTenbHOro nepeHoca aHeprumn B
KONMOMAHbIX pacTBOPax accounaToB OpraHNYeCcKnx MosieKyn 1 HeopraHM4eCcknx
HaHOKpUCTannoB

20. Bo3amOXXHOCTU peanu3aunn 6e3bianyyaTensHoro nepeHoca aHeprm B rmbpuaHbIx
HaHOCTPYKTypax.

21. NHOYKTUBHO-PE30HAHCHbBIM U 0OMEHHO-PE30HAHCHBIN MeXaHN3Mbl 6e3bI3y4aTenbHOro
nepeHoca aHepruu.

22. PasmepHbin adhdekT B NMIOMUHECLIEHLIMWN KOSOUOHbLIX HAHOKPUCTAamNsoB.

Noo

OK3aMeH NpoBOAMTCA B MNCbMeEHHOM hopme. Kaxabin GuneTt BKOYaeT ABa TEOPETUYECKUX
Bonpoca. Obyyatrowmiics rotoBut oTBEThI Ha Bonpockl KMMa n oTBeyaeT npenogaeartento.



Tpe6OBaHVIﬂ K BbIMOSIHEHWNIO 3a4aHNi, LUKanbl 1 Kputepmnn oueHmnBaHnA

OueHka YPOBHA OCBOEHUA ANCUUMTINHBI OCYLLIECTBIIAETCA MO crieywnM nokasaTendam:
- npegBapuTteribHaa oueHKa Ka4ecTBa paGOTbI Ha NEeKUMOHHbIX N MPaKTU4YeCKNX 3aHATUAX;
- MONMHOTa OTBETOB Ha BOMNPOChbI 3K3aMeHaLMOHHOIo ounera.

Ecnu cTyneHT He ocBamBaeT AMCUMNIIMHY B YCTAHOBNEHHOM NPOrpaMmor 06beMe 1 B CPOKM,
onpegeneHHble rpacdukoM y4ebHOro npouecca, OH He JOMYCKAeTCst K MPOMEXYTOYHOW aTtTecTaumm
no AaHHoMy Buay y4ebHol paboTbl.

Kputepun oueHkn pabotbl  obydarolmxcsi, KOTOpble COOTHOCATCA C  YPOBHSIMU
CchopMMPOBAHHOCTU KOMMETEHLINNA:

YpoBeHb

Kputepun oueHMBaHNS kKOMNEeTEHLNI cchopmupoBarH | Lkana
ocTH OLEHOK
KOMMeTeHUun

lMoceweHue nekyuoHHbIx 3aHamut. Omeem Ha 80rpPoc KOHMPOsIbHO- | [108bILUEHHbIU Omnu4Ho

u3MepumersibHo20 Mamepuara 60 epeMs 3k3ameHa. Omeemsl Ha ypO8eHb

donosiHumerbHble gorpockl. Obydatouuticss 8 nosiHol mepe aradeem

MOHAMUUHbIM annapamom U meopemu4ecKuMU OCHO8aMU

AucyunnuHel, criocobeH unmocmpuposame omsem fpuMepamu,

akmamu, 0aHHbIMU Hay4YHbIX uccriedogaHuli, MPUMEHSIMb

meopemu4yeckue 3HaHus 07151 peuweHus Mpakmu4Yeckux 3adady.

Omeem Ha KOHMPOIIbHO-U3MePUMEbHbIU Mamepuas He basoebili Xopouwio

coomeemcmeayem 00HOMY (08yM) U3 rnepeyvucneHHbiX nokasamerned, YpO8€eHb

HO obyyvarowutica daem npasusibHble omeemabl Ha G0MNOIHUMEIbHbIE

gorpockl. HedocmamoyHo npodeMoHCMpPUPOB8aHO Meopemu4ecKux

OCHO8 OUCUUIIUHBI.

Omeem Ha KOHMPOIIbHO-U3MepUmesibHbIl Mamepuars He lMopoeosnili Ydoenemeo

coomeemcmsyem obbiM 08yM(mpem) u3 nepequcieHHbIX ypO8eHb pumersibHO

riokazamenelu, obyyarouwutics 0aem HerofiHble 0meemabl Ha

dornonHuUmerbHble 80rpockl. Vimeem He nosHoe npedcmassieHue o

meopemuYecKux 0cHogax., 00nycKkaem Cyu,ecmeeHHbIe OWUbBKU.

Omeem Ha KOHMPOJ/IbHO-U3MepUMesibHbIl Mamepuars He - Heydoenem

coomeemcmsyem obbiM mpeM(4embipemM) U3 nepeyuUcieHHbIX eopumersibH

rnokazamenel. Oby4arowutics 0eMOHCMpUpPyem OmpbI8OYHbIE, o

pazmeHmapHbie 3HaHus, doryckaem 2pybbie ouwubKuU.




KOHTpOﬂbHO-M3MepMTeJ1beIl7'I mMaTepuan

YTBEPXOAIO
3aBeayrowmn Kadegpon oNTUKM N CNEKTPOCKONUMK

Oe4nHHMkoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHne noarotoBku / cneumaneHocTb 03.04.02 — Qu3uka
OuncumnnunHa 51.B.03JllommHecLeHUMSA B HAHODOTOHMKE
dopma 06yyeHus 0o4YHas

Bug koHTpons 9K3aMeH

Bua atTectaumm NPOMEXYTOYHas

KoHTponbHO-namepurtenbHbin matepuan Nel

1. OCHOBHbIE 3aKOHbI MOﬂeKyﬂﬂpHOVI JTIOMHecUueHUNN. CneKTpaanaﬂ NNOTHOCTb
n3ny4vyeHumAa.

2. MoHoMornekynspHasa KuHeTuka. KnHeTuka ¢ y4€TOM BbIHY>XAEHHbIX NEPexXoaoB.

MpenogaBatenb CwmumpHoe M.C.
noodnuck pacuwugpoeka noonucu

YTBEPXOARKO
3aBeayrowmn Kadegpon oNTUKM N CNEKTPOCKONUK

OB4nHHmkoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHne noarotoBku / cneumaneHocTb 03.04.02 — Qu3uka
Oucumnnuna_ B1.B.03 JTioMmuHecLEeHLMS B HAHOMWOTOHUKE
dopma obyyeHus 0o4YHas

Bua koHTpons 3K3aMeH

Bua atTectaumm NpoMeXyToYHas

KoHTponbHO-uameputenbHbIn matepuan Ne2

1. CpenHee BpeMs 3aTyxaHus NMIOMUHECLIEHLMM U CpeaHee BPeMS XKN3HU
BO36OY>XOEHHOIO COCTOSIHUS.

2. PasmepHbI ahekT B NMIOMUHECLIEHLUMN KONNOUAHBbIX HAHOKPUCTAanoB.

MpenogaBarenb CmupHoe M.C.
rnoodnuck pacuwugpoeka noonucu



