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1. Ileau ocBOEHHUS THCIUNINHBI

[lenssmu ocBoeHust aucuuIuinHbl «KOMOMHAIIMOHHOE paccessHue B TBEPIBIX TeJlax» SBISIOTCS
(dopMHpOBaHKE Y CTYIEHTOB KOMILUIEKCA MPO(ecCHOHANBHBIX 3HAHUH U YMEHUH, U3ydeHHUE TPUPOIBI
SBJICHUS. KOMOWHAIIMOHHOI'O pAacCesHUs CBETa, O3HAKOMIJIEHHE C METOAMKOW H3MEpEHHs CIEKTPOB
KOMOMHAIIMOHHOTO PACCESIHUSL.

3amayaMu U3y4eHUs AUCLUUILUINHBI SBIISIOTCS:
* (hopMupoBaHHE U YIITyOJIeHHE 3HAHUHA O (PU3NUECKOM mpupoje HOTONPOBOIUMOCTH U IPYTUX
NpOsIBIEHUN BHYTpeHHEro ¢Goro3ddexkra MoTynpoOBOJHUKOB M IPAKTUUYECKOH pean3aluu
MOJIYIIPOBOTHUKOBBIX CTPYKTYp, MPHUMEHSEMBIX B NMPHOOpax W YCTPOMCTBAaX TBEPAOTECIBHOMN
3JIEKTPOHUKH, ONTO-, MUKPO- ¥ HAHOAJIEKTPOHUKH;
* (¢opmMHpOBaHHE 3HAHUW M YMEHHH TEOPETUYECKH HCCIENOBAaTh (PUIUUECKUE IPOLECCHI
BHYTpEeHHEro (otodddexTa, NpoTeKaroue B CTPYKTypax MOIYIPOBOJHUKOBBIX MPHUOOPOB U
MHTETPATbHBIX CXEM;

* mpuobOpereHue

HaBBIKOB

(BmaieHwmiA)

pacuera

napamMeTpoB U

XapaKTePUCTHK

MOJTYIIPOBOTHIUKOBBIX (DOTORIIEKTPUYECKHUX MPUOOPOB, ONTHMHU3ALUHN PEKUMOB UX PabOTHI.

Ilepeuennb 3a1a4 npogeccHOHATBHOM 1eSITeIbHOCTH BbINTYCKHHUKOB:

Koa n O0o0menHbie TpyoBble ynknuu | TpynoBble pyHkuuu
HAaUMEHOBaHME Kox | HammenoBanue YpoBens | HanmeHnoBanue Kox [YpoBensb
npogdeccuoHaIbH KBaJIupu (moaypos
oro KAl €Hb)
cTaHjapra KBaJIuGu
KA
01.001 Mexaror |A [Tegarornueckas 6 Oommenenarornueckas | A/01.6| 6
(memarormyeckast NESATENBHOCTD 10 ¢ynkuusa. OOyuenue
NeTeJIbHOCTh B MIPOCKTHPOBAHHIO H BocIiTaTebaas A/026 6
AOLIKOJIbHOM, peanuzanuu EATEIBHOCTE
HAYATbHOM 00pa3oBaTEeNLHOTO
o0mem, npoiiecca
OCHOBHOM 00pazoBaTeNbHBIX PaszBuBatomas A/03.6 |6
o01em, OpTraHHU3aIHIX JeSATEIILHOCTh
cpeaHeM 001eM JOTIKOJIHOTO,
o0pa3oBaHuM) HayvajabHOTO 001IEro,
(BocuTaTE b, OCHOBHOTO 001IIETO,
YUYHTEJb) CpeaHero o0Iero
o0pazoBaHUs
B [lenarornyeckas 6 [lenarornyeckas B/03.6| 6
TeSITeTbHOCTD 110 NESATEIILHOCTh 10
MPOEKTUPOBAHUIO U peau3aiyy MporpaMm
peanm3aim OCHOBHOTO H CPETHETO
OCHOBHBIX o01m1ero oopa3oBaHus
001reodpazoBaTesbH
BIX TIPOTPaMM




01.003

Ilemarornueckas
MesSTeIbHOCTD B
TOIIOJIHUTEIILHOM
00pa3oBaHUM JIETEH
1 B3POCITBIX

[IpenogaBanue mo
JTOIIOJIHUTCIIbHBIM
00111600pa30BaTEIIbHBI
M TIporpamMmam.

OpraHusauma
AeATeNbHOCTU
obyuatowmxcs,
HanpaB/IEHHOM Ha
0CBOEHUe
AONONHUTENbHOM
o0buweobpasoBaTesibHOM
nporpammbl

A.01.6

6.1

Opranuzanus
JIOCYTOBOM
IEeITEIbHOCTH
oOyJaromuxcs B
MPOIIECCE PeaATH3alUH
JTIOTIOJTHUTEIILHOM
0011e00pa3oBaTeIbHON
IPOTPaAMMBI

A.02.6

6.1

OO0ecrieueHue
B3aUMOJICUCTBUS C
POIUTEIISIMA
(3aKOHHBIMU
MIPEICTaBUTEIISIMU )
oOyyJaromxcs,
OCBaMBAaIOIINX
JIOTIOTHUTEITHHYIO
o011eo0pa3oBaTeIbHy
10 TIPOTPAMMY, TIPU
pelleHuy 3a1a4
o0y4eHus u
BOCIUTAHUS

A.03.6

6.1

ITenarormueckmii
KOHTPOJIb U OLIEHKA
JIOTIOTHUTEIIFHOM
o011eo0pa3oBaTeabHOM
MIPOTPAMMBI

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOIUIECKOTO
obecrieueHus
peanuzanuu
JOIIOJTHUTEILHOU
o011eo0pa3oBaTeIbHOM

MIPOTrpaMMBbI

A.05.6

6.2




b Opranu3anuoHHO- 6 OpraHusayms u B/01.6 | 6.3

MCTOIUYCCKOC nposegeHue
obecrieuenmne nccnenoBaHUM pbiHKa
peamn3annn YCAYT AONONHUTENBHOMO
JIOTIOJTHUTEIIBHBIX .
obpa3oBaHuA geten u
o0mieo0pa3oBareabH
B3POC/bIX
BIX IIPOTpaMM
6 OpraHun3aLMoHHO- B/02.6 | 6.3
negarormyeckoe
COMpoBOXAeHUE
MmeToaMyeckomn

1eATeNbHOCTU neaaroros

\AONONHUTENBHOTO
0bpa3oBaHuA
6 MOHUTOPWHI N OLEeHKa B/03.6 | 6.3
KayecTsa peanusaummu
negaroramm
\NONONHUTENbHbIX
06WeobpasoBaTe/bHbIX
nporpamm
C OpranuzaluoHHO- 6 OpraHusaums C/03.6 | 6.3
neIarorndeckoe AONONHUTENBHOTO
obecrieucHue obpasoBaHua getei u
pearsann B3POC/IbIX N0 OAHOMY
JIOTIOJIHUTEIIHbHBIX
NIV HECKOJIbKUM
0011e00pazoBaTesbH
HanpasieHUAM
BIX IIPOTrpaMM
AeATeNbHOCTU

2. MecTo AUCHHMILVINHBI B CTPYKTYpPe OCHOBHOI NPO()ecCHOHAJIBLHOH 00pa30BaTe/IbLHOM
NPOrpamMMbl

JucnumimHa oTHocuTcss K vacTu brioka 1, dopmupyemolt ydacTHUKaMH 00pa3oBaTeIbHBIX
otHowmeHnH «/lucuummnel o Beioopy b1.B.JIB.4». M3yuaercs Ha 2 kypce B 4 cemecTpe.

Hucnummaa «KoMOMHAlIMOHHOE paccesHue B TBEPAbIX Tellax» SBISETCS JIOTHYECKUM
IPOJOJDKEHUEM  TaKUMX  JUCUUIUIMH, Kak  «®Dusuka  NOIYIpOBOJHHUKOB» U «Dusuka
MOJTYITPOBOJTHUKOBBIX TPUOOPOBY», KOTOPHIE H3ydaroTcss Ha l-om m 2-oMm kypcax. s ocBoeHwmst
JAHHOM JUCHUUIUIMHBI CTYAEHTHI JOJDKHBI BJIAJETh 3HAHUAMHU O (POTOIMPOBOJUMOCTH, MOJBHKHOCTH,
KOHIEHTPALlMU OCHOBHBIX U HEOCHOBHBIX HOCUTEJIEH 3apsa, O MOJIYIPOBOAHUKOBBIX pHUOOpax H T.1.
3HaHMsl, TOJYyYEHHBIE 110 TaHHOW JUCLMILINHE, IPUMEHSAIOTCS Ha NMPEAJUIIIIOMHON MTPaKTHUKE Ha 2-0M
Kypce 4-ro ceMecTpa 1 U HallMCaHUH U 3alUThI BBITYCKHON KBaTU(UKAMOHHON PaOOTHI.

3. Pe3yabTaThl 0cBOeHHS AMCHUILIHHBI «KOMOMHAIIMOHHOE paccesiHHE B TBEPABIX TeJIax»
[Tporiecc wu3yueHWs] MUCHMIUIMHBI HampaBlieH Ha (OpPMHUPOBAHHE 3JIEMEHTOB CIEIYIOLINX
koMmriereHmi B coorBerctBrM ¢ @PI'OC BO no naHHOMY HanpaBIIEHUIO:

Kon HaunmeHoBaHue NuaukaTop 1oCTHKEHHUSA B pesyabTare ocBoeHusn
KoMIIeTe KOMIIETCHIIUH KOMIIeTeHIIUH AUCHHUTINHBI

HIIUH 0o0y4Jaromuiics 10JI7KeH:

VYK-6. [Cnocoben onpeaenutb |[YK-6.1. OnieHuBaeT cBou pecypchl 1 [3HACT TEOPUIO U OCHOBHBIC




U peaan3oBaTh
[IPHOPHUTETHI
COOCTBEHHOI
IEeATENLHOCTH U
CII0COORI ee
COBEPIIICHCTBOBAHUS Ha
OCHOBE CAMOOLICHKH

KX Tpeaelibl (JINYHOCTHBIC,
CHUTYaTHWBHBIC, BPEMEHHBIE),
[1eJ1eco00pa3HO UX UCIIONB3YET;
YK-6.2. Onpenenser
00paszoBaTeNbHBIE TOTPEOHOCTH H
CIIOCOOBI COBEPIICHCTBOBAHUS
COOCTBEHHOI (B TOM YHCIie
mpodeccnoHaBLHOM) AeSITENFHOCTH Ha
OCHOBE CaMOOIICHKH;

'VK-6.3. BeiOupaer u peanusyer ¢
MCII0JIh30BAHUEM HHCTPYMEHTOB
HETPEPBIBHOTO 00pa30BaHUs
BO3MOYKHOCTH Pa3BUTHS
poheCCHOHATILHBIX KOMIICTCHITUH U
COIHAJTbHBIX HABBIKOB;

'YK-6.4. BeicTpanBaeT ruOKyo
MpoheCCHOHATLHYIO TPASKTOPHIO C
Y4ETOM HAKOIUIEHHOTO OTIBITA
poeCCUOHATILHOM JIEATEILHOCTH,
ITMHAMUYHO M3MEHSIOLIHXCS
TpeOOBaHUI PBIHKA TPY/la U CTPATETUU
ITHYHOTO PA3BUTHS.

BaKOHBI B 00JIACTH
€CTECTBEHHOHAYYHBIX
ITUCLIUIUIMH

'YMeeT ucnonb30BaTh
€CTECTBEHHO-HayYHbIE
BHaHMSI IPU OOBSICHEHNU
PKCIIEPUMEHTOB, PEIICHUS
npodecCHOHATBHBIX 3a/1au.
Biraneer ocHoBaMu
Me1arorukH,
HEOO0XOAUMBIMU JIJIS
OCYLLECTBIICHUS
[PEIo1aBaTeNbCKOM
IMesITeIbHOCTH U pabOThI B
HAYYHBIX TpyIIax.

[1K-2

CriocoOHOCTB
TIAHUPOBATH U
OpTaHU30BBIBATH
(buznueckue
MICCIICTOBAHMsI, HAyUHBIE
CEMUHApHI U
KOH(EPEeHIIUU U BECTH
MpernojaBaHue 1o
ITOTIOTHUTETHHBIM
00111600pa30BaTEIbHBIM
porpaMMam

MJIK TIK2.1

MMeeT HAaBBIKU BIIaICHUS
HeoOxouMol nHpopmanuen u3
COBPEMEHHBIX OTCYECTBCHHBIX U
BapyOeKHBIX HCTOYHUKOB B U30paHHON
00JIaCTH UCCICAOBAHMUS; BIIAICHHS
METOIMKOM TUIAHUPOBAHUS U
pa3pabOTKK HAYYHOTO HKCIIEPUMEHTA;
MPOBEACHUS HAYYHOTO IKCIIEPUMEHTA;
METOJIaMH MOJISITUPOBAHUS PA3TUIHBIX
(bM3HUECKUX CHTYAIIHii; BIIAJICHUS
COBPEMEHHBIMH TTPUKJTATHBIMH
MporpaMMaMu AJIs U3Y4YeHHS 00bEKTa
HayYHOTO MCCIIEIOBAHUS; BIAJCHUS
MEeTO/IaMHU pabOThI B pa3TUYHBIX
OTIEpPAITMOHHBIX CUCTEMAX, C
HayJYHBIMH 0a3aMH JTaHHBIX.

MJIK TIK2.2

Brageer HaBbIkamMu aOCTPaKTHO
MBICITUTE, AaHAJTU3UPOBATh,
CUHTE3UPOBATH TOTyYaEMYIO
MH(OPMAIIHIO; HABBIKAMH JIEJIATh
BaKJIFOYCHUS U BBIBOJbI, HABBIKAMU U

METOAaMHU TIOCTPOCHUS (PUZNIECKUX

BHaeT KaKk CaMOCTOSITEILHO
CTaBUTHh KOHKPETHBIC
BaJlagl HAy9IHBIX
HMCCJICIOBAHUN B 00JIaCTH
(U3UKHK ¥ pemaTh ux ¢
[TOMOILBI0 COBPEMEHHOU
armaparypsl 1
WH(pOPMAIIMOHHBIX
TEXHOJIOTHH C
KCII0JIE30BAHUEM
HOBEMIIEr0 POCCUKCKOTO U
BapyOEKHOTO OIbITa
'YMeeT cBOOOIHO BIAACTh
paznenaMu (GU3HKH,
HEOOXOIUMBIMH JUISI
[pEIICHUS HAyYHO-
WHHOBAIMOHHBIX 3a/1a4, U
BHEJPSITh PE3YJIbTATHI
HAyYHBIX UCCIICOBAHUN B
00J1aCTh
npodeccnoHaNbHOMI

eI TEeIbHOCTH.

BnageeT criocOOHOCThIO
CBOOOIHO BIAACTh




MOJIENIEN Ha OCHOBE IIPOBEIECHHBIX pasnenamMu GU3KKH,

MCCIICIOBAHUH Y MOJTY4YEHHOMN HEOOXOIUMBIMHA IS
nHbOpMaLUu. [pEIICHUS HAyYHO-
MK TIK-2.3 3naet crmocoObl npo¢eCCHOHATBHBIX 33]1a4,

OpraHU3aluKi HAYYHBIX CEMUHAPOB U M IPUMEHSTh PE3yJIbTaThl
IKOH(EPEHIINH, YMEET IIIAHUPOBATh U HAYYHBIX MCCIEAOBAHUN B
OpPTraHU30BBIBATh HAYYHBIE CEMUHAPHI UIIPOPECCHOHATLHON
KOH(EePEHLHH. e TEITBHOCTH




4. CTpyKTypa M coJep:kaHue JUCHUNIMHBI « KOMOMHALIMOHHOE paccessHHEe B TBEPAbIX
TeJax»

4.1. CTpyKTypa IMCHUILIHHBI (MOAYJIST)

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISCT 6 3a4eTHBIX eAuHul, 216  yacos.

Ne Buabl yueOHOI padoThl, BKJIKOYasA ®opMbl TEKYyILLEro
n/n CaMOCTOSITEJILHYIO PadoTy KOHTPOJIA YCIIeBAeMOCTH
CTY/IeHTOB M TPY/10eMKOCTb (B (no neoenam cemecmpa)
yacax) dopma NPoOMeKYTOTHOI
KonrakTtHas Camocrosrelb arrecramnuu (no
padora -Has padoTa cemecmpam)
=
H 2 e ' = =
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SR EIEIRIHR |¥|EHIO | |E|E|E|E|&
1. | Pazgea 1. ®OTONNPOBOANMOCTD
1.1. | Tema 1.1. Beenenue. 318 |4 4 4 4 4
DOTOAKTUBHOE NOTJIOIIECHHE
1 BHYTpeHHUH doToddhdekT
1.2.| Tema 1.2. 3|18 |4 4 4 4 4
DOTONPOBOAUMOCT.
JIBU>KeHuEe HOCUTENEeH
1.3 | Tema 1.3 PexomOunanus 8 |3 |4 |2 2 2 2 |3
($hoTOMPOBOTHIKAX
1.4 | Tema 1.4 DnemeHnTapHbIe 3 14 |2 2 2 2 |3
pEeKOMOUHAIIMOHHBIE
1.5 | Tema 1.5 3|18 |4 4 4 4 4
DOTONPOBOAUMOCTH
2. | Pazgea 2 ®OTODJIEKTPUUYECKHUE ABJEHNUS, CBSASAHHBIE C HATPEBOM
2.1 | Tema 2.1 318 |4 4 4 4 4
DOTOIEKTPUUECKHUE
SIBJICHUS TP HEPABHOBECHOM
2.2 | Tema 2.2 Dddexr yBreuenus| 3 |4 | 2 2 2 2 |3
AJIEKTPOHOB (hOTOHAMU
3. | Pasmea 3. POTOAMUDJIEKTPUYECKHH U JIPYTUE Y®DPEKTHI
3.1. | Tema 3.1. Bunasl 318 |4 4 4 4 |3
(OTO3TEKTPUUECKOTO
3.2. | Tema 3.2 314 |2 2 2 2 3
DoTOraJIbBAaHUYECKUN
3.3 | Tema 3.3 CrniextpanbHas 318 |4 4 4 4 3
XapaKTEePUCTHKA
(GOTOPOBOANMOCTH
Iloozomogka Kk 9K3ameHy




OO01ast TpyI0EMKOCTD, B 48| 32 16 69 37| 32 | IlpomexyTouHast

Jacax DK3aMeH

4.2. Conep:xkaHue TUCIHHMIINHBI
BBenenue
Hcropust otkpeiTus dddexra
VYipyroe u Heynpyroe paccesHue cBeTa
Paccesinue cBeTa KoJ1e0aHMSIMM PelIETKH
Konebanust KpucTauln4ecko pereTku
OnHoMepHas LenoyvKa ¢ IByMsl aTOMaMH B 3JIEMEHTApHOM suelike
Paccestnue cBera Kone0aHUSIMU PEIIETKU
CunexTpbl (OHOHOB B NMOJIYIIPOBOHUKAX CO CTPYKTYPOI ajiMa3a
Kpemnwuii (Si)
I'erepoctpyktypsl (Ge/Si) u TBepabie pacTBopbl (GexSil—x)
Teopernueckoe onmucanue npouecca KPC
Knaccuueckas Teopust
[TpaBuiia otOopa (KJIIacCHIECKOe PACCMOTPCHHUE)

Paznen 1 ®OTONNPOBOJANMOCTD
Tema 1.1 ®OTOAKTUBHOE IIOI'JIOLEHUE U BHYTPEHHUI ®OTODDDEKT
- [lepBuunble ¥ BTOpUYHBIE POTOTOKH
Tema 1.2. ®OTOIPOBOJUMOCTbh. [BWXEHHWE HOCUTEJEN 3APSJJA B
OOTOITPOBOJHUKAX
- [Ipumepb! MPoCThIX (HOTOMPOBOISAIINX CUCTEM
- Muddysus u npeitd poroHocutesneil B MOHOMOISIPHOM MMOTYITPOBOIHUKE
- D dexTuBHOE BpeMs ycTaHOBIeHUs Tuddy3noHHO-IperihoBoro
- O 1yiMHe YKpaHUPOBAHUS B TIOXO MPOBOISAIINX MOTYIIPOBOJHUKAX U TUIIIEKTPUKAX
- Pacnipenienenue KOHIIEHTpAIIMU TTPU HAIMYUU BHEITHETO JIEKTPUIECKOTO TTOJIS
- O knaccudukanuu GOTOTOKOB B OAHOPOTHBIX MOTYIPOBOIHUKAX
- Ocobennoctu nuddysuu u apeida hoToHOCUTENEH B OUTIOIIPHOM MOTYIPOBOTHUKE
- Io6poTHOCTH (OTONPOBOHUKOB
Tewma 1.3. PEKOMBUHAILIMA B ®OTOINTPOBOJJHUKAX
- PexomOunanmonuast moaens Hloxkmu-Puna
- @OTONPOBOHUK C OAHMM KJIACCOM IIEHTPOB PEKOMOMHALIMM B YCIIOBHUSX Pa3IHMYHOM
OCBEIIEHHOCTH
- [Ipununanue HOcHUTENEH 3apsaa
- JIBa kiacca 1eHTPOB PEeKOMOUWHAIIIT
- OuyBcTBIIeHHE (POTONPOBOAHUKOB ITPH OCBELIEHUH
- OtpunarensHasi GOTONPOBOIUMOCTD
Tema 1.4. ®OTOITPOBOAMMOCTH HEOJIHOPO/HbBIX IIOJYIIPOBOJHUKOB U
JUDJIEKTPUKOB
- ®OTOMPOBOAUMOCTH MOTUKPUCTATUTMUESCKIX BEIIECTB
- ®OTONMPOBOAMMOCTD, OTPAHUYEHHAS KOHTAKTaMU
- ®oTo37eKTpUUECKHE CBONCTBA KOHTaKTa METAJJI — MOHOIOJISPHBIA IMOJIYPOBOIHUK
(IMPIEKTPUK)
- CranuoHapHble XapakTEPUCTHKH MOHOMOJSPHOrO (oTope3ncTopa NpU KOHTAKTHOM
OTpaHUYEHUU
- ®OTOMPOBOIUMOCTH TIPU SKCUTOHHOM TOTJIOIICHUH
- OctaroyHasi IpOBOJIUMOCTh
- YHunosnspHas oTpularenbHas (pOTonpoBOIUMOCTb.
- AHOMaITbHAs (DOTOMPOBOUMOCTD




- lonroBpeMeHHbBIE penakcanuu B (OTONPOBOTHUKAX
Paznen 2 ®OTOIJIEKTPUYECKHUE SBJIEHUSA, CBA3AHHBIE C HAI'PEBOM
QJEKTPOHOB
Tema 2.1 ®DOTO’NEKTpUYECKUE SBICHHUS IPU HEPABHOBECHOM pACIPECICHUU HOCUTEIICH
3apsija 1o SHEPIruH.
- OIMCaHKE BO3MYIIEHHOTO pacipeieleHHsl 3JIEKTPOHOB M0 YHEPTHUSIM
- L-TIPOBOJIMMOCTb, YPaBHEHHE OaslaHca
- OCHIILIAIUS (OTONPOBOAUMOCTH
Tema 2.2 DddexT yBrnedueHus 31eKTpoHOB (poToHAMU
- ekt yBiaeueHus HocuTenen 3apsna GoToHaMu
- IPOAOJIbHBINA U TONEPEUHbIi 3((PEKTHI yBICUCHUS
- 3¢ pexT yBieueHus B ciiydae MPUMECHOTO MOIJIONICHUS CBETa
Pazznen 3. POTOJUJIEKTPUUECKHUA U IPYTUE YODPEKTHI
Tema 3.1. BUABI ®OTOAUDJIEKTPUUYECKOI'O DODEKTA
- ®opMHUpOBaHUE MPEICTABICHUI
- MeTto1 5KBUBaJIEHTHBIX CXEM
- ®OTOMHIYKTUBHBINA YPPEKT
- OcraTouyHasi GOTOEMKOCTh
- O [IpoXOXIEHUM IEPEMEHHOI0 TOKa B HEOJHOPOAHBIX KpUCTAIaX C IOJBUXKHOU
00BEMHON HEOTHOPOJAHOCTHIO
- [IpumeHnenue k OUIONIIPHOMY TPAH3UCTOPY
- O knaccuduKaIy pa3InuHbIX MposBiaecHui O[5
- [Ipumenenue poronmdnekrpudeckoro 3dhdexra
- @oToBapUKaIbl
- Junamudecknii pOTOKOHIEHCATOP
[TOHATHE O IIYMAX ®OTOITPOBOJJHNKOB
Tema 3.2. POTOI' AJIbBBAHUYECKUI DOPEKT. ®OTOIUO/T
Tema 3.3. CIIEKTPAJIBHA A XAPAKTEPUCTUKA ®OTOITPOBOJUMOCTHU

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Tab6umua 5.1.
AKTHBHBIC 1 HHTEPAKTHBHbIC (OPMBI IPOBEACHUS] YICOHBIX 3aHATHII 110
AUCHUILINHE
Ner.n. | Tema nporpammel qucuuiuineel | [Ipumensemblie TexHONOruu Kon-BO
ayJurT.
4acoB

1 Beenenue. @DOTOAKTUBHOE | KIIACCHYECKOE TPaJULIUOHHOE; 8
TMOTTIOMEHNe ¥ BHYTpEeHHHiH | JCKIHOHHOE 00yYeHHe
dorord ekt

2 DOoTONPOBOANMOCTD. [[BMKEHHE | KITACCHYECKOE TPAAUIIIOHHOE; 8
HOCHUTEJIEN 3apsaaa B | JEKIIMOHHOE  OOy4yeHHe,  HarJsi/IHbIe,
dboTonpoBOAHUKAX MIPOrpaMMUPOBAHHbBIE

3 PexomOuHarms B | KJIACCUYECKOE TPaAUIIMOHHOE; 4
¢dboTonpoBOAHUKAX JIEKUMOHHOEe  0o0y4yeHue, BepOalbHbIE

(aynno)

4 OnemMeHTapHbIe KJIACCUYECKOE TpPaZULIUOHHOE; 4

pPEeKOMOMHALIMOHHBIE TIPOIIECChl | JIGKIIMOHHOE  OOydeHHe,  HarJIsI/IHbIE,
IIPOrpaMMHPOBAHHbIE

5 DOoTONPOBOAUMOCTH KJIACCUYECKOe TpaJULIMOHHOE; 8
HEOJTHOPO/IHBIX JIEKIIMOHHOE 00y4eHHe, CaMOCTOsITeIbHAs
TTOJTYITPOBOTHUKOB u | pabora




JMBIIEKTPUKOB
6 @DOTOINEKTPUUECKUE  SIBICHUS | KIACCUYECKOEe TPaaUIMOHHOE; 8
npu HEPaBHOBECHOM | JIEKIIMOHHOE 00y4YeHue, caMooOydeHue
pacupeneacHuu HOCHUTEJIEH
3apsijia 10 SHEPTruu
7 O¢ddekr yBreueHUs 3JIEKTPOHOB | KIACCHIECKOE TpaJULIUOHHOE; 4
(doroHamu JIEKIIMOHHOE 00y4YeHHE, TUCTAHLIMOHHBIE
8 Bunpt (OTOZIEKTPUUECKOTO | KIACCUYECKOe TPaJULMOHHOE; 8
apdexTa JEKIIMOHHOE OOy4YeHHe, KOMIBIOTEPHOE
IIPOrpaMMUPOBAaHHOE 00y4YeHUE
9 @otoranpBaHNYeCKUi (P (DEKT. | KIaccuueckoe TpaJMLIUOHHOE; 4
dortoauon. JEKIMOHHOE  OOyueHue,  HarJsiHble,
POrpaMMHUPOBAaHHBIC
10 | CnoexTpanbHas XapaKTEpUCTHKA | KJIIACCHUYECKOE TPaJULMOHHOE; 8
¢doronpoBoaEMOCTH JEKIIMOHHOE 00yUYeHHEe, CaMOCTOATENbHAS
pabora
6. YueOHo-MeTOIMUYeCKOe oOfOecrieyeHHEe CAMOCTOSITEJbLHOW padoThl CTYJIEHTOB.
OueHouyHble cpeacTBa [JIsl TeKyNIero KOHTPOJSA YCIHEeBAaeMOCTH, IPOMEKYTOYHOI
aTTeCTAllMU [0 UTOI'aM OCBOEHHS JMCIUIIIMHBI.
6.1. Ilian camocTosATE/ILHOMH PadOTHI CTY/ICHTOB
Ne Tema Bun 3anaHue Pexomennyemas KomnuectBo
He/l. CaMOCTOSITENIbHON auTeparypa 4acoB
paboTsl (Vkazvieaemces
Homep U3
pazoena 7)
1 OcHOBHBIE paboTa HaJ M3y4uTh 4TO
napameTphbl KOHCIIEKTOM TaKkoe
(hOTONIPOBOAMMOCTH [IEKIIUH; (hoTOIIPOBOAMMO
: Bpems ee imabopaTopHble  |CTh, BpeMs
HapacTaHUs U BaHATHUS C HapacTaHUs U
craja, 00OpyIO0BaHUEM [cHAJA. 3
CTal[MOHApHAS BbINoJHUTH
BEIMYMHA U mabopaTOpHYIO
CTallIOHApHOE padoty Ne 1
BpeMs
(hOTOPOBOANMOCTH
2 Dddext Komnoksuywm; [ToAroToBUTHCS K
MPUITUIIAHUS imopaboTka KOJIJIOKBHYMY.
HOCHUTEINEH, KOHCIIEKTa CaMOCTOSTETEHO
BIIMSIHUE €T0 Ha IeKINU C M3y4uTh 3P PexT
mapameTpsl MpUMEHEHHEM MPUTATTAHUS | 9
PUMECHOMN yueOHHUKa, KaK OH BIIUSIET Ha
(hOTOTPOBOAMMOCTH [METOJTUIECKON  [ITapaMeTphl
I TEepaTypHl, MPUMECHOMN
ITOTIOTHUTEIBHON ((POTOMIPOBOAMMO
I TEepaTyphl CTH.
3 OCHOBHBIE o 100p, [To maTepuanam 3
MEXaHU3MBI M3ydeHHe, aHATN3 PICKIMNA U




[peKOMOUHALIUN " MpeI0KEHHON
HOCHUTEJICH 3aps/a U [KOHCIIEKTUPOBAHH [TUTEPATYPHI
TeMIiepaTypHas € PEeKOMEH/I0BaHH [U3yYUTh
3aBHCUMOCTh 0ii TUTEPATypHl; |[OCHOBHBIE
[PUMECHOM MEeXaHHU3MbI
(hOTOITPOBOAMMOCTH [peKOMOMHAIINN
OO6HapyxuTeabHas [padoTa Haj MN3yunTh
cioco6HocTh MK [KOHCTIEKTOM KOHCIIEKT
MPUEMHHUKOB U UX  [TEKIIUU; MEKLUU.
3aBUCUMOCTH OT  [1abopatopHbie  [[IpoBectu
MapamMeTpoB BAHATHUSA C mabopaTopHyIO
MOJIYIIPOBOJTHUKOB (00OpyZOBaHUEM, [paboTry Ne 2

CaMOCTOSITENIbHOE

M3y4eHHE OTCIIbH

bIX TEM,

naparpados
CranmoHapHoe paboTa Hax M3yunuTthb
pacripeniesieHue KOHCIIEKTOM KOHCTICKT
HEPaBHOBECHOM MeKInu; MEKIUU.
KOHIICHTPALIUU KOHCYJIbTAIHH T10
HOCHUTETICH B CIIOKHBIM,
HaTpaBICHUU HETIOHS THBIM
[pacpOCTpaHEHHUSI  [BOMIPOCAM JIEKIUI
CBEeTa B
MOJIYTIPOBOJTHUKE
CriexTpasibHas paboTta HaJ N3yunThb
3aBHUCHUMOCTh KOHCIIEKTOM KOHCIIEKT
COOCTBEHHOI ITeKIIVH; ITeKIIMH.
(doronpoBoaumMocTH tabopatopusie  [[IpoBectu
, BIIMSIHAE HA HEE  BaHSATHS C mabopaTopHYIO
CKOPOCTH o0opynoBanuem; [padoty Ne 3.
IMOBEPXHOCTHOU HAIMCAHWE Hanucatb

eKOMOMHALIUU edepara edepat
3aBUCUMOCTh paboTa HaJ 3yunthb
MOJTHOM KOHCIIEKTOM KOHCIIEKT
CTallMOHAPHOU ITEKIINH; ITEKLINH.
KOHIIEHTPAILIUN MOATOTOBKA [ToAroToBUTH
HOCHUTEINEH OT IMOKJIa/1a K IMTOKJIAT K
CKOpPOCTH KOH(pepeHInn CTYAEHYECKOM
IMOBEPXHOCTHOM KOH(pepeHIIUH
eKOMOMHAIINU

KBaznypoBHU paboTta HaJ N3ydanTh
Depmu st KOHCIIEKTOM KOHCIIEKT
CBOOOTHBIX U TeKITHHN; TEKITHH.
3axBayeHHBIX Ha  [maboparopubie  [[IpoBectn
IMOKaJIbHBIE YPOBHH [aHSTHSI C mabopaTopHYyIO
HOCHUTEJEH, obopynoBanuem; [padoty Ne 4.
NeMapKalMoOHHBIE  [KOJUIOKBHYM [ToATOTOBUTHCS K
YPOBHU KOJJIOKBUYMY
3aBUCHUMOCTh paboTa HaJl M3yunthb
[PacTIOJIOKEHUS KOHCIIEKTOM KOHCIIEKT
KBa3nypOBHEH IeKuu; MeKIUN.




Depmu B HalucaHue Hanucatb
3arpenieHHou 30u¢e [pedepara pedepar
OT ITapaMeTpoB
YPOBHEH,
TEeMIIEpaTyphl U
CKOpPOCTH
reHeparyuu
HOCHUTEJIEW CBETOM
10 Brusaue paboTta HaJ MN3yunTh
OTITUYECKOM KOHCIIEKTOM KOHCTIEKT
nepe3apsaKd Ha eKuuny; eKInu.
[TOJABUKHOCTb madoparopubsie  [[IpoBectn
HOCHUTENEH 3apsia 1 BaHsITHS C TabOpaTOPHYIO
Ha BPEeMEHa UX obopymoBanuem; [padoty Ne 5. 2
KH3HU, Ha
CIIEKTpaJIbHBIC
3aBUCHMOCTH
MOTJIOIIECHUS 1
(OTOITPOBOAMMOCTH
11 CynepiuHeitHOCTh  [paboTa Haj N3yunThb
U CyONIMHEHHOCTh  [KOHCIIEKTOM KOHCIIEKT
ITIOKC-aMIIEPHBIX  [IeKIINH; TeKITUH.
XapaKTEPUCTHK ATUXKOHCYIbTAIIMK 1O [[[oArOTOBUTHCS K
AP HEKTOB U MX CJI0KHBIM, KOJJIOKBUYMY 2
MCIIOJIb30BAHUE ISl HETIOHSTHBIM
OIIPEACIICHUA BOITPOCAM JICKIIUI
MapaMeTpoB KOJIJIOKBHYM
TIOJTYIIPOBOTHIKOB
12 doTosmeKTpoMaruu [padora Haz 3yanThb
THBIN (P (PEKT KaKk  [KOHCIIEKTOM KOHCIIEKT
METOJ OpeAeIeHMs [TeKIINH; MEKIUH. 5
MapaMeTpoB mabopatopubie  |[IpoBecTn
HOJYIIPOBOJTHUKOB BaHATHS C mabopaTOpHYIO
obopynoBanueM; [padboty Neb.
13 OcobeHHocTr pabota Hax M3yuuTh
(oTopazorpeBa B [KOHCIIEKTOM KOHCIIEKT
CHJIBHO MEeKINHN; MEKIUH.
NETUPOBAHHBIX U OJTOTOBKA K [ToaroToBUTHCS K 14
KOMIIEHCHPOBAaHHBIX PK3aMEHY HK3aMEHY
TIOJTYTTPOBOTHUKAX

6.2. MeTonnueckne yKazaHus 10 OPraHU3aLUHM CAMOCTOSATEIbHOI padoThl CTYIeHTOB
[lenbto camocCTOSITENBHOM pabOThl MarucTpaHTa SBJSETCS CAMOCTOATEIbHOE MPUOOpETEeHHe
HOBbIE 3HAHMH M  BbIPAOOTKA CIIOCOOHOCTM K  MOCTOSIHHOMY CaMOOOYYEHHI0 U
CaMOCOBEPILIEHCTBOBAHMIO B TMPO(ECCHOHANBHOM M  COLMAIbHO-OOIIECTBEHHBIX —cdepax
JESATEIBHOCTH.

CamocrosrenbHas yyeOHas paboTa MpeacTaBieHa TaKUMHU (popMamMu yueOHOro mpolecca,
KakK JICKOUA, CEMHUHApP, NPAKTHYCCKUEC U na6opaT0pr,1e 3aHATUSA, DKCKYPCHUH, ITIOATOTOBKA K HUM.
CTYHGHT JOJDKEH YMCThb BECTH KpAaTKHUC 3allnCHh J'IGKHI/II\/II, COCTAaBJIITh KOHCIICKTBI, IIJIaHBI U
TE3UCHI BBICTYIUICHUH, TOA0MPATh IUTEPATypy U T.1I.



Hayunast camocrositenpHass paboTa CTyJeHTa 3aKkjIlo4aeTcs B €ro y4JacTMM B pabore

KPYXXKOB Ha Kadeapax, B Hay4YHBIX KOH(EPEHIHUSIX pPa3HOTO YPOBHS, a TaKkKe B HANHCAHUU

KOHTPOJIbHBIX, KYPCOBBIX M BBIITYCKHBIX KBATH(DUKAMOHHBIX (JUILIOMHBIX paboT) paboT.

CamocrosiTeabHast pa60Ta CTYACHTOB BRJIIOYAECT CJECAYIOIIHE KOMIIOHCHTBI:

NoNe Kou-Bo ®dopma
HaumenoBanue paboTsl
n/m 4acoB KOHTPOJIS
[TpopaboTKa JIEKINOHHOTO 33
1 pop i OK3aMeH
Mmarepuasa (0.9

5 [ToaroroBka k 33 Jlomyck K Kaxx10# J1abopaTopHOM

nabopaTopHBIM paboTam (0.9) paboTe U 3aImuTa OTIYETA.

6.3. Martepuaybl Ui NPOBeJeHUs] TEKYNIEro M NMPOMEKYTOYHOr0 KOHTPOJISI 3HAHWIA

CTYAE€HTOB

KOHmpOJlb oceéoenun Komnemenum?

Ne Bun xouTpons Kontponupyembie TeMbl (pa3aesnb) Komniereniuu,
i\t KOMITOHEHTbI KOTOPBIX
KOHTPOJIMPYIOTCSI
Brimmonuenune dDoToaKTUBHOE HOTJIOIIEHUE U YK-6, I[IK-2
mabopaTOpHBIX BHYTpEHHUH (oTOdDDeKT
padot
KomnokBuym DOoTONPOBOAUMOCTS. J|BUKEHNE YK-6, I[IK-2
HOCHTEJIEH 3aps/a B
(hOTOMPOBOTHUKAX
TectupoBanue PexomOunanus B poronpoBoguukax | YK-6, I1IK-2
Konnoxsuym OnemenTapHbie pekoMOnHanmonuble | YK-6, [TK-2
ITPOLIECCHI
Brimonnenue dotomnpoBoauMocTs HEOaHOpOIHBIX | YK-6, TTK-2
mabopaTOpHBIX [OJIYTIPOBOJHUKOB U JTUIJIEKTPUKOB
padot
TectupoBanue DOTOINEKTPUYECKHUE SABIICHUS IIPU YK-6, I1K-2
HEPaBHOBECHOM pacIpe/IeIeHuN
HOCHUTEJIEH 3aps/ia M0 YHEPTUH
Komnoksuym DddekT yBrnedeHus HIEKTPOHOB YK-6, IIK-2
dboToHamMu
Beinonaenune Bunsr porosnexrpudeckoro adpdexra| YK-6, I1K-2
mabopaTOpHBIX
padot
Konnoxsuym dotoransBaHnuecKuil 3hDHeKT. YK-6, I1K-2
dotoanon
KoHTtponbHas CrnekTpasbHas XapaKTepuUCTHUKa YK-6, [1K-2
paboTta (hOTOIPOBOANMOCTH

MaTepI/IaJ'II)I IJI1 IPOBEACHHA TCKYIIECTO KOHTPOJIA 3HAHUH U HpOMe)KYTO'-IHOI\/’I aTTeCTalluu

COCTaBJIAIOT

OTJICNbHBIN AOKYMCHT —

doHag  OLEHOYHBIX

<<®0TO3J'I6KTPI/I‘IGCKI/IC ABJICHUS B IMOJTYIIPOBOJHUKAX>

CpEnCTB

o  JUCHHUIIIWMHE




7. YueOHO-MeTOAUYECKOE M MATEPUAJBHO-TeXHHYECKOe olecrnedeHue IUCHUNIUHBI
(Momy.Jis)

7.1. YueOHas qureparypa:

1[1] M. Kapnona Paccesnue cBeta B TBepabIX Tenax, M. (1979).

[2] H. AmkpodT, H. Mepmun ®@usuka tBepaoro tena, M. (1979).

[3] B. ®. TI'antmaxep, U. b. JleBuncon Paccesnue Hocutenell Toka B MeTauiax H
nosrynpoBoHukax, M.: Hayka (1984)

[4] B. A. Taiicnep, O. A. Ky3ueuos, U. I'. Heussectusiit, JI. K. Opnos, M. I1. Cuniokos, A.
b. Tanoukun KomOMHalMOHHOE paccesHUE CBeTa Ha JOKAJIbHBIX KOJEOAHUSIX TBEPIBIX
pactBopoB GexSil—x, ®TT, 31, 292 (1989).

[5] Tutep 1O, M. Kapmona OcHoBbI pu3uku momynpoBogHUKOB, M.: @usmar (2002).

[6] Derek A. Long The Raman Effect, John Wiley & Sons Ltd (2002).

7.2. UnTepHET-pecypchl

1. AkryanbHble MPOOJIEMBbl COBPEMEHHON AJIEKTPOHMKH M HAHOAJIEKTpoHUKH. Bepcus 1,0
[DnexTpoHHBIN pecypc]: anekTp. yued.-meroa. komruieke/I'. H. llenosanosa, B. A. FO30Ba, B.
A. bapamikos, O. B. CemenoBa — Dnektponnsie gat. (127 M06). — Kpacuosipck: UIIK COY, —
2009.

2. AKTyanbHblEe TPOOJIEMBbl COBPEMEHHON AJIEKTPOHMKU M HAHOAJIEKTpoHHMKH. Bepcus 1,0
[DnexTpoHHBIN pecypc]: ydeb. mporpamMma awcnumiigHbl/coct.:. B. A. IO30ma, I'. H.
[llenoBanoBa. — DnekTpoHHble gaH. (2 M6). — Kpacnosipck: UITIK COY, —2009.

3. IllenoBanoBa I. H. AkryanpHble MpOOJEMBI COBPEMEHHOW OJEKTPOHUKHA H
HaHO?JIeKTpoHUKU. Bepcusi 1,0 [DnexTpoHHslii pecypc|: anmektp. kypc nekumii / I'. H.
[IlenoBanoBa. — DnekTpoHHbIe naH. (6 M6). — Kpacnosipck: UTTK CDY- 2009.

4. YuuduuupoBaHHas CUCTeMa KOMIBIOTEPHOU MPOBEpKHU 3HaHUI TectupoBanueM UniTest
Bepcuu 3.0.0. pykoBojacTBo nois3oBarens/A. H. [llaunepos, b. M. bunyc. — Kpacuospck, 2008.

5. lllenoBanoBa, I'. H. CoBpemeHHbIE TPOOIEMBI AJIEKTPOHUKHU: KPEMHHUEBAS IIEKTPOHUKA
[DnexTpoHHbIN pecypc]: anekTpoH. y4ued. mocobue/I’. H. IllenoBanoBa. — DnekTpoH. AaH. —
KpacHospck: KI'TY, 2006. — Pexum JIOCTYyIIA:
http://lib.krgtu.ru/pocobia.phpsection=shelovanova — 3arux. ¢ skpaHa.

6. http:// www. superconductors. org/

7. http://www. nanoink. net

8. http://www.ioffe.ru/journals/

9. http://journal.sfu-kras.ru/

10. http://www.mikrosystems.ru

7.3. IIporpammHoe obecnieyeHnue

1. Onepanunonnas cucrema Microsoft Windows XP Professional.

2. Taket nmpuknagabix nporpamm Microsoft Office 2003 Professional.

3. [IporpamMHBIil mponykT «AHTHBHPYC Kacmepckoroy.

4. Ilporpammusiii mpoaykt FineReader 7.0 Professional Edition.

5. IIporpammuslii mpoaykt MATLAB 6.

7.4. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

@oroznexTprd | Yuebuas ayauropus ans | Cron ans mpenogaBatens - 1 mT. (COCTOUT U3 2-X CEKIH);
€CKHue SIBICHUS | JIEKHMOHHBIX 3aHsatuid (No | cTyn ans mpemoaasartens -1 mrT.; qocka - 1 mrt.; TpuOyHa-1

B 306) 386132, PU, r.Hazpansp, | mT, cTon — 28 mT.; ckambs-56 TIT
HOJIYIIPOBOAHU | ['aMyp3ueBCKHil OKpyr, yiI.
Kax MaructpansHasi, 39a,
Kopnyc 3E
JlaGoparopus «DOAIIIL. | Cron s mpenofaBaTens - 1 IT; CTyHd A MPENoaaBaTes

['aMyp3ueBCKUI OKpYT, Y. | ABTOMAaTU3UPOBAHHBI  Ja0OpaTOpHBIA  CTEHJA

Crneumpaxktuxym»  (Ne301) | -1 mT.; mocka - 1 m.; ctom - 10 mT.; ckampa-20 mrt. Cton
386132, PW, r.Ha3pans, | naboparopHbiii ¢ po3erkamu u siukamu1200*600*850.




MarwucrtpanbHas,
Kopmye 3E

39a,

uccinenoBanusl noxynpoBogHukos PI-0X (¢ TIODM).
VYcraHoBka st u3ydeHus BHemiHero (otoaddexra OIID
10.  VYcranoBka g U3y4YeHHs  TeMIeEpaTypHOU
3aBUCUMOCTH 3JI. METAJLIOB U mosrynpoBoAHuKoB OIS 07.
Onrryeckas ckambs monemu U, 600 mm. Peitrep momenn
U, 75 mm. I'ajorenoBas Jramria 1 onsIToB, Juadparma c
peryiupyeMoil Ieiabl0 Ha HOXKKe, Bpimyknas nuH3a Ha
Hoxke, [lonsipu3annonnsiii GuabTp Ha HOXKe, McTOYHUK
nmoctossHHOTO ToKa, LndpoBoit mymsTumetp. [lpnbop mis
WCCIIEIOBaHUA 3aBUCHMOCTH COTIPOTHBIICHMUS
MOJIYTIPOBOJHHUKOB OT TEMIEPATYPHI.




®OH/J ONEHOYHbLIX CPEACTB JUCIUIIJIMHBI (MOY JIS1)

DoT0IEKTPHUYECKHE SIBJECHHUS B OJYIIPOBOAHUKAX

1. Ilepeyenb KoMIETEHIUI € yKa3aHueM 3TanoB HX (opMHUPOBAHHS B
npouecce 0CBOCHUsI 00Pa30BaTeJbHON MPOrPaMMbl

B mponeccc OCBOCHUA 06p&30BaTCJII)HOI>’I ImporpaMmbl  KOMIICTCHIIMHN

(bopMHUPYIOTCA IO CIEAYIOLIUM dTaIaM:

1)

2)

3)

HAYaJIbHBIA d3Tall JaeT oOliee NpPEJICTaBICHHE O BHIE JEATEIBHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS 00BEKTOB
npo(hecCHOHANBPHOM /IEATEeIbHOCTH, METOJIOB W alNTOPUTMOB PEIICHUSA
IIPAKTUYECKUX 3a]1a4;

OCHOBHOM JTall MO3BOJSET pelaTh THUIOBBIE 3a1a4d, I[PUHUMATH
npodecCHOHANBHBIE UM YIPABIEHYECKUE PEIIEHHUS 10  HM3BECTHBIM
QJITOpPUTMaM, IIPAaBUJIaM U METOJINKaM;

3aBEPIUAOIIMKM ATall IPEANoiaraeT TOTOBHOCTh pEIIAaTh NPAKTUYECKUE
3alayd  TOBBILIEHHOW CJIO)KHOCTH, HETWIIOBBIE 3aJayd, [PUHUMATH
npo(ecCUOHANIbHBIE U YNPABICHUYECKHE PEIICHHUS B YCJIOBUSX HEMOJHOU
ONPEEIICHHOCTH, IIPU HEJOCTATOYHOM JIOKYMEHTAJIbHOM, HOPMAaTUBHOM U
METOAMYECKOM O0ECTIEUCHHH.

[Ipn ocBoe€HMM AUCHUIUIMHBI (MOIYJsSI) KOMIIETEHIIMH, 3aKPEIUICHHbIE 3a HEH,
peanu3yloTcs Mo TemaM (paszzgenam) JUCHUIUIMHBI (MOJYJisA), B OMNpPEACIICHHOU
CTeNEeHU (MOJTHOCThIO WJIM B OTOBOPEHHOW YacTH) U Ha ONMPEJEICHHOM 3Tane, uTo
npuseneHo B Tabmune 1.

Tabmuua 1. IlepedeHb KOMMOETEHIMI C yKa3aHUEM 3TanoB WX (OPMHPOBAHUS B

poIIecce OCBOSHUSI 00pa30BaTEIbHON MPOTPaMMBbI
Komnerenmun/ ITokazaTenu HaumenoBanue
KOHTPOJIUPYEMBIE OIIEHOYHOTO
STaIlbI CpecTBa

HauvanbHblii 3Tan opmMupoBaHusi KOMIETEHIMIT OCYIIECTBIISIETCS B TIEPHOJ] OCBOCHNUS Y4eOHOMH
JTUCIUIUTAHBI M XapaKTepU3yeTCsl OCBOCHHEM yueOHOTo Marepuaa

OIIK-1

3HaTh KIIOUYEBbIE pa3zeibl PU3NKU
KOH/IGHCUPOBAHHOT'O COCTOSIHUS U (PU3UUECKOTO
MaTepuaIoBeIeHUs, HA OCHOBAHUU KOTOPBIX
IPOBOJUTCS pa3pabOTKa HOBBIX METOJIOB U
METOJIUYECKHX MOJIXO/I0B. [IpakTuueckue
YMeTb IpH pELIEHNN UCCIEA0BATENBCKUX U 3aHSTHSL, TECTHI
MPAKTUYECKHX 3aj[ad TeHePUPOBaTh HOBBIE HJIEH.
Baaners HaBbIKaMM IJTAHUPOBAHUS HAYYHO-
HCCJIEIOBATENBCKUX paboT IpH pa3paboTKe HOBBIX
METOJI0B M NTOAXO0/I0B.

OIIK-4

3HaTh OCHOBHBIE METO/IbI TUTAHUPOBAHUSI U
OpraHu3ai GU3NIECKUX UCCIECIOBAHHI, B TOM YUCIIE
- MeXIMCIUTUTMHAPHOTO XapaKTepa.

YMeTh BBIIETATh U CUCTEMATU3UPOBATh OCHOBHBIE
Pe3yNbTaThl SKCIIEPUMEHTAIBHBIX / TEOPETUYECKUX
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HCCIIEIOBAHUI U KOPPEKTUPOBATH IUIAH TAIbHEHIITNX
Hay4HBIX pabOT C YUETOM IOJTYyYEHHBIX PE3yIbTaTOB.
Baaaers HaBbIKaMU OpPraHU3allMOHHON JesITeIbHOCTH
(B 4acTu OpraHu3aluy HAyYHbIX CEMUHAPOB ISt
HEOOJIBIINX HAYYHBIX TPYIII).

ba3soBb1ii 5Tan ¢

OpMHUPOBaHUs KoOMIleTeHIHH (Uii) (popMHpyETCs 110 OKO

W3Y4YEHUS TUCIUTIINHBI (MOIYJIs))

HYaHUH

[1K-3

3HATh NPUHLIUIIBI Pa3pabOTKH HOBBIX METOJIOB
(METOMK) HCCIIeTOBaHUI CTPYKTYPBI 1 CBOWCTB

MaTepUaJIoB.

YMeTb OpraHn30BBIBaTh HAyYHBIE CEMUHAPHI U
KOH(EpEHITHH.

BiiajgeTh HaBBIKaMH IUTAHUPOBAHUS HAYIHO-

HCCIIEIOBATEIbCKUX PA0OT MpH pa3paboTKe HOBBIX

METOJIOB U 1M0/IX0/10B BrayneTs HaBbIKamMu

OpraHU3aIMOHHON AEATENbHOCTH (B YaCTH OpPTaHU3AIIH

HAayYYHBIX CEMHUHAPOB ISl HEOOJIBIINX HAYYHBIX IPYI).

IIpakTrueckue
3aHATHS, TECTBI

[1K-4

3HaTBh OCHOBHBIE 3Tanbl (IpaBUjIa)OpraHUu3aluu U
paboThl HAYYHBIX CEMHUHAPOB U KOH(EpeHLnH.
YMeTb UCIIOIb30BaTh TEXHOJIOTUU IUIAHUPOBAHUS
CJIO’KHBIX HaYYHBIX MCCJIEIOBAHUMN, B TOM YHCIIE -
MEXIUCHUIUIMHAPHOTO XapaKTepa.

Buiasers HaBbIKaMU KOMMYHHMKAIMU C BETYLTUMHU
YUEHBIMH B PEXKUME «HAYYHOIH KOH(EPEHIIUI HITN
«HayYHOI'O0 CEMHHAPA.

3aKJII0YUTEIbHD

onpedeﬂeHHblx KOMI’lemeHI/;uZZ

111 Tan opMupoBaHUA KOMIIETEHIUH Hanpaeiex Ha 3aKpenieHue

[1K-3

3HaTh NpUHLIKIBEI BepU(UKaLuu pa3pabaTbIBaeMbIX
METOJIOB KJIFOUEBbIE pa3/ieibl (U3NKU
KOH/IGHCUPOBAHHOT'O COCTOSIHUS U (PU3UUECKOTO
MaTepUaIoBeIeHUs, HA OCHOBAHUU KOTOPBIX
IPOBOJUTCS pa3pabOTKa HOBBIX METOJIOB U
METOUYECKHUX MOJIXO/I0B.

YMeTsh IIpH pELICHNN UCCIIEN0BATEIbCKUX U
MPAKTUYECKHX 3ajlad TeHepUpoBaTh HOBbIE uieu. [lpu
PELIEHNN UCCIIE0BATEIbCKUX U TPAKTUYECKUX 3a]a4
TE€HEpUPOBATH HOBBIE UJCH.

Buiagers HaBbIKaMU pa3pabOTKU HOBBIX METOJIOB U
METOJIMYECKUX MOJIX0/I0B B HAYYHO-MHHOBALIMOHHBIX
MCCIIEIOBAHMSIX U MH)KEHEPHO-TEXHOJIOTMUECKOI
JIESITEIbHOCTH.

Bomnpocs! k
JK3aMEHY

[1K-4

3HaTh OCHOBHBIE METO/Ibl TUIAHUPOBAHUS U
opraHu3aruu GU3NIEeCKUX UCCICIOBAHUMN, B TOM YHCIIE
- MEXJIMCUUIUIMHAPHOTO XapaKTepa.

YMeTh CaMOCTOSATENFHO U B COCTaBE HAYIHO-

MPOU3BOJICTBEHHOTO KOJUIEKTHBA PEIIaTh
KOHKPETHBIC 3a/1a4yu  TIPO(heCcCHOHATBHOM
JESTEbHOCTH MPH  BBITIOTHEHUHN (PU3NIECKUX
HCCIIeJOBAHUN.

Baanerb HaBBIKAMM KPUTHYECKOTO aHAIIA3a U
OILICHKH COBPEMEHHBIX Hay4YHBIX JOCTHXKEHUN U
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PE3yNIbTATOB JIEATEIBHOCTH M0 PEUICHHUIO
UCCJIEI0OBATENIbCKUX U MPAKTUYECKHUX 3a/1a4, B TOM
Yyclie B MEXKIUCIUIUIMHAPHBIX 00JIaCTsIX.

2. Omnmucanude mnoOKasarejJed W KpPUTEPHUEB OLECHUBAHUSA KOMIICTECHIIMH,
OMHUCAHME HIKAJ OIleHUBaHUSA

HIxkana OlLlCHUBAHUA, noKa3zarteJsiu n KpUTepun OlleHUBAHMS
o0pa3oBaTe/IbHBIX Pe3yJbTAaTOB oOyuyawinerocs BO BpeMsl TeKylleH

arTrecranmun

HlIkana
OllCHUBAHUSA

Iloka3aTe,in U KPpUTEPHHU OLIEHUBAHUS

5, «OTIIAYHOY

[TonHOCTBIO CHOPMUPOBAHHOE U CUCTEMHOE 3HAHUE KITIOYEBBIX Pa3/ieoB
(U3HUKY KOHJIEHCUPOBAHHOTO COCTOSHUS U (PU3MUYECKOTO MaTepHAIOBEACHHUS,
Ha OCHOBAaHUU KOTOPBIX MPOBOJUTCS pa3paboTKa HOBBIX METOIOB U
METOJIMYECKUX M0AX0/10B. [I0MHOCTBIO C(hOPMUPOBAHHOE M CUCTEMHOE
3HaHHE OCHOBHBIX ATANoB (MPaBUil) OPraHU3aluu U padOThl HAYYHBIX
ceMuHapoB U koH(epeHuit. [lonHOCTHIO CHOPMUPOBAHHOE YMEHUE
BBIICTISITH M CHCTEMATU3UPOBATh OCHOBHBIE PE3YIbTaThI
IKCIIEPUMEHTAIBHBIX / TEOPETUICCKUX UCCIICIOBAaHUI H KOPPEKTHPOBATH
TUTaH JATBHEUITNX HAYYHBIX PA0OT C y4ETOM MOJMyYEHHBIX PE3yIhbTaTOB

4, «XOpOLIO»

CdopmupoBanHOe, HO coaepIKallee OTJCIbHbIE MPOOEbl, 3SHAHUEKITIOUEBBIX
pa3nenoB  (QU3MKKM  KOHIECHCHPOBAHHOTO COCTOSHHSI M (PU3UYECKOTO
MaTepUaIoBeIeHUs, HA OCHOBAHUU KOTOPBIX MPOBOJIUTCS pa3pabOTKa HOBBIX
METOZIOB U METOoAMYecKuX moaxoaoB. ChopMHpOBaHHOE, HO COJEpIKaliee
OTJeNbHbIE NPOOeNbl, 3HAHMEOCHOBHBIX O3TaloB (MpaBWJ) OpPraHU3alMM U
paboThl HAy4YHBIX CEMUHApOB M KoH(pepeHUM. B 1enom ycnemiHoe, HO
coJiepKallie OTJeNIbHbIe MPOOeNbl YMEHUE BBIACIATh U CUCTEMAaTU3UPOBATh
OCHOBHBIE PE3YJbTATHI SKCIIEPUMEHTAIBHBIX / TEOPETUIECKUX MCCIIeIOBAaHUN
U KOPpPEeKTHpOBaTh IUIaH JaJbHEHIIMX HayyHbBIX paboT C ydeToM
MOJTyYCHHBIX PE3YJIbTaTOB

3,
«yIOBJIETBO-
PUTEIBHO»

HenonHoe (comeprkariee CylecTBEHHbIE MpOOENbl) 3HAHWE OCHOBHBIX
METOJIOB IUTAHUPOBAHMSI U OpraHu3aluu (U3HUECKUX HCCIEAOBaHUN, B TOM
yuciae — MEXAUCHUIUIMHApHOro Xxapakrepa. HemomHoe (copepakaiee
CYLIECTBEHHbIE TIPOOEIbl) 3HAHUE OCHOBHBIX 3TaroB (IIpaBHJl) OpraHU3alMU
1 pabOThI HAYYHBIX CEMUHAPOB U KOH(epeHuil. B nenom ycmenxoe, HO He
CUCTEMHOE€ YMEHHE BBLIEISATh U CUCTEMAaTU3HPOBATh OCHOBHBIE PE3YJIbTaThl
HKCHEPUMEHTAIbHBIX / TEOPETUYECKUX MCCIEOBAaHUN U KOPPEKTUPOBAThH
IUIaH JaJIbHEUITNX HAyYHBIX pabOT € y4ETOM MOJYyYEHHBIX Pe3yIbTaTOB.

2, «<HEYyIOBJIE-
TBOPUTEIILHO

@parMeHTapHbIe 3HAaHUS OCHOBHBIX METOJIOB IIJIJAHUPOBAHUS U OpPraHU3aLnN
(bu3NYECKUX HCCIEOBaHUM, B TOM 4YHCIE — MEXIUCHUIUIMHAPHOTO
xapaktepa. @parMeHTapHble 3HAHUS OCHOBHBIX  JTamoB  (IIPaBHII)
OpraHM3ani U paboThl HAYYHBIX CEMUHApOB U KoHGepeHuui. YacTuyHo
OCBOEHHOE YMEHHE BBIIEIATh U CUCTEMAaTU3UPOBATh OCHOBHBIE PE3YJIbTaThl
AKCIIEPUMEHTAJILHBIX / TEOPETHUUECKUX HCCIENOBAaHUN U  KOPPEKTUPOBAThH
TUTaH JaJbHEUIINX HAYYHBIX paboT C y4ETOM MOJYYEHHBIX PE3YJIbTaTOB

OHeHI/IBaHI/Ie BBINMOJHCHUSA NMPAKTUYCCKHUX 3aJaHui
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4-GannpHas IIKaia
(YpOoBEHb OCBOCHHS)

Tlokazarenu

Kpurepun

OTan4HO
(TOBBILIICHHBIHI
YPOBECHbD)

Xopoio
(6a30BBIi YPOBEHB)

1. IlomHoTa
BBIITOJHEHUS
MPaKTUYECKOTO
3a7aHusl;

2. CBOEBPEMEHHOCTH
BBIITOJHEHUS
3aJaHuA;

3. TlocnemoBaTenbHOCTh
U palyoOHAIBHOCTD
BBIITOJHEHUS
3aJaHuA;

4. CaMOCTOSTEILHOCTh
penieHus;

CTyneHTOM 3aJlaHie PELICHO
camocTosTensHo. [Ipu 3ToM coctaieH
NPaBUJIHHBIN aJTOPUTM PEIICHHS
3aJ]aHus, B JIOTHYECKUX PACCYKICHUSAX, B
BBIOOpE (hOPMYJT U PEIICHUH HET OIIHMOOK,
IIOJIy4E€H BEPHBIA OTBET, 3aJlaHNE PEIICHO
panroOHAIBLHBIM CIIOCOOOM.

CryneHToM 3a/laHue PEeLeHo ¢
MoJICKa3Koi npenojasarens. [lpu atom
COCTABJICH PABWIBHBINA aJITOPUTM
pelIeHus 3a/1aHusl, B JIOTHYECKOM
paccyX/1€HUH U PELIECHUH HET
CYIIECTBEHHBIX OLIMOOK; MPABUIBHO
c/iesad BBIOOp (popMyIT [T pelieHus;
€CTb 0OBSCHEHUE PELICHUS, HO 3aJ]aHKe
pEIIeHO HepalMOHAIBHBIM CIIOCOOOM WU
JIOTIYIIIEHO He 0oJiee IBYX
HECYLIECTBEHHBIX OLIMOOK, OTyYeH
BEPHBIN OTBET.

Y 10BIETBOPUTEIHEHO CTyzneHTOM 3aJaHne PeleHo ¢

(moporoBbIit noJicKka3zkamu npenogasareis. [Ipu stom

YPOBEHB) 3aJ]aHKe TIOHATO NPABUIIBHO, B
JIOTHYECKOM PACCYXKJAECHUU HET
CYIIECTBEHHBIX OIINOOK, HO JOMYIICHBI
CyLIEeCTBEHHbIE OIIMOKU B BBIOOpE
dbopMyIT WM B MaTEMaTHIECKUX
pacuerax; 3a/laHue PelIeHO He MOJTHOCThIO
WIN B OOIIIEM BUJIE.

HeynosnerBopu- CTyneHToM 3aJlaHKe He peIleHO.

TEJBHO

(YpoBeHb He

c(hopMHpOBaH)

HE3a4TeHO JlaGopaTopHas paboTa CTy/IEHTOM He

(YpoBeHb HE BBIIIOJIHEHA.

chopMHpOBaH)

[IIkana ¥ KpUTEPUH OLIEHKU NIPOMEKYTOYHOM aTTecTanuu B popme 3ayera

Onenka VYposenb chop | O6mue TpeboBaHUs K [Tnanupyemsble pe3yiabTaThl
(6ammbI) MHPOBAHHOCTH | pe3yjbTaTaM aTTECTalluu B o0y4deHus
KoMIeTeHIMi | hopMme 3ayeta
«3auteHo» | Breicokuit Teoperuueckoe conepxaHue 3uarb: Mmeer cucreMHubie
(61-100) YPOBEHD Kypca OCBOEHO IMOJIHOCTRIO 0€3 | 3HAHHSI O CTPYKTYpPE

c(OpPMHPOBAHBI WM B

MPOOEJIOB WK B LIETIOM, HITH
OOJIbIIEH YacTbI0, HEOOXOIMMEIE
MIPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepI/IaIIOM

CaMOCO3HaHHUs, O BUAAX
CaMOOILIEHKH, 00 dTamax
npodeccuoHaIbHOTO
CTAHOBJIEHHUS JTUYHOCTH U
MeXaHu3Max COIMaJIbHOMN
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OCHOBHOM C()OPMHUPOBaAHBI, BCE
WU OOJBIIMHCTBO
MIPe1yCMOTPEHHBIX paboyeit
MPOrpaMMoil y4eOHBIX 3alaHui
BBITIOJTHEHBI, OTJEJIbHBIE U3
BBITIOJTHEHHBIX 33/ IaHUN
coJiepKaT OUTMOKH

ajlanTanuy.
Ymern: OCcyniecTBIATh aHAINU3
COLMAJIBHOM JIEUCTBUTEIIBHOCTH C
MO3UIUH MPOPECCHOHATBHBIX
3HAHWUM U MUPOBO33PEHUYECKON
pedekcun. BeipabaTeiBaet
MOTHBAIIMIO HA JAJIbHENIIIee
MOBBIIIIEHUE MTPO(HECCHOHATEHON
KBaJIM(UKAIIMKU U MaCTEpPCTBA.
OneHuBaeT ypoBeHb
caMOOpraHu3aluu U
camooOpa3oBanus. [Iporaoszupyer
IOCJIEACTBUS CBOEH COLIMATILHON
U po(pecCHOHANBHOM
JESITEIIbHOCTH.

Baaners: HaBbIKaMu
camMoaHajH3a ColuanbHOU
JICUCTBUTEIBHOCTH C TIO3ULINI
poeCCUOHANIBHBIX 3HAHUN U
MHUPOBO33PEHYECKON peIICKCHH.
Crioco0eH K caMOOIIEHKE YPOBHS
caMOOpraHu3aluu U
camooOpa3oBanus. Bianeer
HABbIKAMU MPOTHO3UPOBAHUS
MOCJIEACTBHUI CBOEH

ba3zoBblii TeopeTnueckoe coaepxaHue 3HaTh: TEOPETUUECKHUE OCHOBBI,

YPOBEHB Kypca OCBOEHO B LieJIoM 0e3 OCHOBHBIE TTOHSITHS,
po06esioB, HEOOXOAUMBIE ANIEKTPUYECTBA U MarHeTu3Ma
MPaKTUYECKHE HaBBIKUA PabOTHI C | pa3/ienoB o0Me GU3NKH ISt
OCBOCHHBIM MaTEpHAJIOM B perreHus mpodeccnoHaTLHBIX
OCHOBHOM C(hOpMHPOBAHBI, 3ajad.
MpeayCMOTPEHHBIE paboueit YMerb: noHUMAaTh, U3J1arath U
y4eOHOI MporpaMMoil yueOHble | KPUTUYECKH aHAIM3UPOBATh
3aJ1aHus BBIMOJIHEHBHI C 0a30ByI0 001IEPU3UUECKYIO
OTJIETbHBIMU HETOYHOCTSIMH, uH(pOpMAILIHIO.
KauyeCTBO BHITIOTHEHUS Baapers: puznyeckumu u
OOJIBITMHCTBA 33/IaHUH OI[EHEHO | MaTeMaTHYECKHUMH METOIAMU
YICIIOM 0asioB, OJU3KUM K 00paboTKy U aHaM3a
MaKCUMyMY. nH(popmanuu B o0aactu ooeit

bU3UKH.
Munumanbabl | TeopeTuueckoe coaepKkaHue 3HATH: OCHOBHBIC MTOHSATHSI,
i ypOBEHb Kypca OCBOEHO OouibIleit 3aKOHBI M MOJIEJU 3JIEKTPUUECTBA

4acTh0, HO MPOOETbI HE HOCAT
CYIIECTBEHHOTO XapakTepa,
HE0OXO0IUMBIE TTPAKTUIECKHE
HAaBBIKH PabOTHI C OCBOCHHBIM
MaTepHuaIoM B OCHOBHOM
chopMHUpPOBaHBI, OOJTBITUHCTBO
MIPEeTyCMOTPEHHBIX pabodeit
y4eOHOU ITporpaMMoil ya4eOHBIX
3aJlaHu¥ BBITTOJHEHBI,
OTJICJTbHBIC M3 BBITTOJTHEHHBIX

Y MarHeTHu3Ma pasJiesioB o01ei
bu3ukn.

YMeThb: NOHUMATh, U3JIaraTh
0a30By10 001IeHU3NIECKYIO
UH(OPMALIHUIO.

Baapers: puznyeckumu u
MaTeMaTHYeCKUMHU METOJaMH
00paboTKHM U aHATHM3a
uH(popmanuu B obractu oomeit
bu3uKH.
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3aJIaHAI COJIEPIKAT OIIMOKH.

«He KOMIICTEHLIUHY, Teopernueckoe conepxaHue [Inanupyemsl pe3ysbTaTsl
3aYTEHO» | 3aKPEIUIEHHBIC 32| Kypca OCBOCHO YaCTUYHO, 00y4yeHMsI He TIOCTUTHYTbI
(menee 61) | AMCIMIUIMHON, | HEOOXOAMMBIE HABBIKH PAOOTHI
HE He chopMUpOBaHBI WK
copmupoBaHbl | cHOPMUPOBAHBI OTAETBHBIC U3

HUX, OOJBIIMHCTBO
IPEyCMOTPEHHBIX paboden
y4eOHOH TTporpaMMoi 3a1aHui
HE BBIIIOJIHEHO JTUOO BBHIIOJIHEHO
¢ TpyOBIMHU OIIMOKaMHU,
Ka4yeCTBO UX BBIITOJIHEHHUS
OLICHEHO YUCJIOM 0AaJlIoB,
ONMM3KUM K MUHUMYMY.

3. TunoBble KOHTPOJbHBbIE 3aJaHHUSA MJIH HHbIe MaTepuajbl, He00OX0AUMbIE
JJIsl OLlCHMBAHMS 3HAHMA, YMEHHUH, HABBIKOB U (MJIM) ONbITA 1eATEJbHOCTH,
XapaKkTepu3yIMX 3Tanbl (JOPMUPOBAHUS KOMIIETECHIIHI

JU1st oueHMBaHMS 3HAHUM, YMEHHM, HaBBIKOB U (MJIM) ONBITA JEATEIBHOCTH,
XapaKTepU3yIOIKUX  3Tanbl  (OPMUPOBAHUS  KOMIETEHLUUN  UCHOJb3YIOTCS
CJIEIYIOLME TUIIOBBIE KOHTPOJIBHBIE 33/1aHUS:

Texkymmi KOHTPOJIb YCIIEBAEMOCTH
3.1. BOITPOCHI AJ1s1 CAMOIIPOBEPKHA U ITPOMEXYTOYHOI'O KOHTPOJIA

3amanua 1.

1.3anucare cnektp KPC tBepaoro pactBopa GexSil—x (x = 0.25).

2. OOBICHUTH MMPOUCXOKACHHUE BCEX IMUKOB B CIIEKTPE.

3. Ilo cnBury nuka kosiebanui Si-Si ONpeAeTUTh MOCTOSHHYIO PEIIETKH TBEPJIOTO PacTBOpA.
CpaBHHUTH MOJYYEHHOE 3HAUCHUE C U3BECTHBIMH MOCTOSIHHBIMU pemieTku 11 Siu Ge.

Bomnpocsl
1. Yto Takoe CTOKCOBO M aHTUCTOKCOBO paccesHue.
2. Tumbl  KOMOMHAIIMOHHOTO  pAacCesHUs  CBeTa, OTJIMYAIOUMecs  MeXaHU3MaMH

B3aMMOJIEMCTBHSI CBETA C BEIIECTBOM.

3. Kakast yactuna siBIsieTCsl «IIOCPEIHUKOM» B KOMOMHAIIMOHHOM PACCEesTHUN CBEeTa?

4. HapucoBarb cxeMbl IEPEX00B MIPH MOIJIOMIEHUN U KOMOMHAIIMOHHOM PAaCCEsSHUU CBETa
Ha QoHoHax ans 2-x ciydaeB: 1) Hcnyckanue ¢oHoHa snmektpoHoMm 2) Hcmyckanue
dbonona awipkoii. HapucoBars coorBercTByromme auarpammbl Oeitamana mis KPC B
MOJIYTIPOBOTHUKAX.

5. Ha xakux KoyieOaHUSX pEIIeTKH Bbl HaONojanu paccesHue cBera? Bo3MoxHO 1u B
TAaKOM Marepuane Kak Si paccessHHMe cBeTa Ha onThueckux (oHonax? Hackoiabko
U3MEHSETCs 4acTOTa MaJJaloIlero CBeTa Mpu pacCestHUU Ha aKyCTUYECKUX (OoHOHaX?
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6. UYem ornmmuaercs KPC or doromroMunecneHnmuu u ropsyei (pOTOTIOMUHECIICHITUU? ©
Urto Takoe TBEep/bIii pacTBOP?

7. UYro Takoe quciokanuu B kpuctamwie? [IpuarHbl UX BOZHUKHOBEHUS NP BHIPAITUIBAHUT
reTepocTpykTyp. UTO Takoe pesriakcupoBaHHbIN CIIOH?

8. KakuMm ¢usnyeckuMm mporeccaM COOTBETCTBYIOT B BbIpaxeHuu (7) ciaraemele,
coJieprkaliye pa3iandHble crernenu Q?

9. Kakum ¢usuyueckuM mporeccaM COOTBETCTBYIOT B BhIpakeHUsx (13, 14) cmaraemsle,
coJieprkaliye pa3iandnblie crernenu E?

10. Jlng mpuBENEHHBIX HIDKE MOJIEKYN 3aloJHUTE TabmuIly ¢ MpaBUiIaMu oTOOpa Ul
yKa3aHHBIX KOJIe0aTeIbHbIX MO/

@ | &m—Mm () o—{( O
Mounexyna @ a | @ (B) Oo—_—0
KonedarenbHas - Al O | «O—(O—O>
Mo/ia -~ -

» oa,,
el =| =5 =0

! \ 60, J,

KPC-aktuHocte | EcTh

{ a.r)l‘]'}':] = O

HK-akTHBHOCTE Her

11.Yem obycnoBneHa pa3nuyHast UHTeHCUBHOCTh KP, cBsI3aHHOTO ¢ pa3HbIMU TUIIAMU
KoJIeOaHU MOJIEKYI B 3TUIIOBOM criupre?

12. Haiigute cooTHOIIEHHE MCKOAY aHTHUCTOKCOBOM M CTOKCOBBIMH KoMIToHEeHTamMu KP npu
MaJIbIX U IIPU OYCHBb BBICOKHUX TEMIICpATypax.

13. Ykaxxute BO3MOXKHBIC IMPUYIUHBI pACXOKACHUS B pE3YJIbTATAX pacud€Ta U SKCIICPUMCHTC.

14. PaccuwnTaiiTe BO CKOJIbKO pa3 BhIle OyaeT HHTeHCHBHOCTh KP mipu Bo30yxkaeHNH J1azepom
JTUTMHOM BOJHBI 405 HM MO CpaBHEHUIO C BO30YXKICHHUEM J1a3epOoM C JTTHHON BOJIHBI 532 HM.

15. HaiiuTe B IMTEpaTypHBIX WM OHJIAMH HCTOYHUKAX crieKTpbl MK-mormnomenns Boisl 1
striioBoro cnupra. CpaBHute MK cniekTp nornomeHus BOAbI U 3TUWIOBOTO CIIUPTA C
nosiyueHHbIMU criekTpamu KP. B uem pasnuna mexay Humu?

4. Metoan4ieckne MaTepUAaJIbl, ONpPeAe/ISIONIHe NPoueAyPbl OLeHUBAHUS
AOCTHKEHUS 3AMIAHMPOBAHHBIX Pe3yJbTATOB 00y4YeHMS M0 JUCHUILIUHE

(MoayJ110)

[Ipu olleHMBaHMK YCTHOTO OMpPOCa M y4acTHUsl B JUCKYCCUU Ha CEMHUHape
(MpaKTUYECKOM 3aHSATHUN) YUYUTHIBAIOTCS:
- CTETMIEHb PACKPBITHS COJEPKAHMS MaTepuana;
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- W3JIOKEHUE MaTepuasia (rpaMOTHOCTh PEYM, TOYHOCTh HMCIOJIb30BAHUS
TEPMUHOJIOTHM W CHMBOJIMKH, JIOTUYECKAs IMOCIENOBATEIbHOCTh H3JI0KEHUS
Marepuana;

- 3HaHWE TEOPUM M3YUYEHHBIX BOIPOCOB, CHOPMUPOBAHHOCTL U
YCTOMYUBOCTD UCIIOJIB3YEMBIX [P OTBETE YMEHUM 1 HABBIKOB.

JIJist olleHMBaHUSI PE3YJNbTATOB OOYYEHHsS] B BHJI€ 3HAHUW HCHOJIB3YIOTCS
TaKue MPOLEAYpPbl M TEXHOJOTHH KakK TECTHPOBAHME M ONPOC HAa CEMHUHApPAX
(MpaKTUYECKUX 3aHATHUSAX ).

Jlnsg oleHUBaHUS Ppe3ylbTaTOB OOy4YeHHS B BUAEC YMEHUW W BIQJICHUU
WCIIOJIB3YIOTCS CIEAYIOLINE MPOUEAYPHI U TEXHOJIOTUU:

- IPaKTUYECKUE KOHTPOJbHBIE 3aanus (ganee — [1K3), Bkirovaromux oguy
WIM HECKOJIbKO 3a1ay (BOMPOCOB) B BUAE KpaTKOM (HOPMYIHPOBKU JEHCTBUI
(KOMIUIEeKCa EHCTBHIA), KOTOPBIE CIIEAYET BBINOJHUTD, UM ONMCAHUE pe3yibTaTa,
KOTOPBIN HY’KHO TOJIyYHUTb.

ITo cnoxnoctu [1K3 pa3nensrorcs Ha MPOCTbIE U KOMIUIEKCHBIE 33/1aHHUS.

IIpocteie IIK3 mpennosararor pemieHue B OJHO WK JBa jaercTBus. K HUM
MO>XHO OTHECTH: IIPOCTBIE CHUTYallMOHHBIE 3aJa4d C KOPOTKHM OTBETOM WJIU
IPOCTBIM JCUCTBUEM; HECJOXKHBIE 3aJaHUs II0 BBINOJHEHUIO KOHKPETHBIX
nercteui. [IpocTeie 3ajaHusl NPUMEHSIFOTCS Il OLEHKM ymeHui. KoMIuiekcHbie
3aJaHusl TPEOYIOT MHOIOXOJOBBIX pEIIEHUH Kak B THUIHYHOM, Tak U B
HECTAH/IAPTHOM CHUTyalusX. OTO 3aJaHUsi B OTKPBITOH (Qopme, Tpedyromue
ITOATAITHOTO PELICHUS U Pa3BEPHYTOr0 OTBETA, B T.Y. 3aIaHUSI HA UHAUBHIYaJIbHOE
WIM KOJUJIEKTUBHOE BBIIIOJIHEHUE TPOEKTOB, HA BBINOJHEHHUE MPAKTUYECKHUX
JNeUCTBUN uiu JlabopatopHbix paboT. KomIiekcHble NpakTUYECKUuEe 3aJaHus
MPUMEHSIOTCS JIJISl OLICHKHU BJIaJCHUIA.

THUITbI IPaKTHYECKUX KOHTPOJIBHBIX 3aaHUM:

- 3aJlaHMsl  HA  YCTAHOBJIEHME MPAaBWIBHOM  IOCIIENOBATEIbHOCTH,
B3aMMOCBSA3aHHOCTH JEHCTBUI, BBISICHEHMSI BIUSHHUS Pa3jiMYHBIX (AKTOPOB Ha
PE3yNbTATHI BBIIOJHEHUS 3a/1aHMUS;

- YCTaHOBJICHHE IIOCJIEJOBATEIbHOCTH (OMHUCATh AJITOPUTM BBIIOJIHEHHUS
JEHCTBUS),

- HaxoXJEHHE OIIMOOK B MOCJIEIOBATEIBHOCTH (OMPECIUTh MPABHIIbHBIN
BapUaHT MOCJICIOBATEILHOCTU JEHCTBUN);

- yKa3aTb BO3MOXXHOE€ BJIMSHUE (AKTOPOB Ha TMOCIEJICTBUS pealn3aluu
YMEHUS U T.A.

- 33JlaHUsl HA TPUHATHE PEIICHUS B HECTAaHAAPTHON CUTyallMH (CUTyalluu
BbIOOpA, MHOTO aJIbTEPHATUBHOCTH PELICHUHN, TPOOJIEMHON CUTYALNH).

OueHuBanre 00ydYarolErocss Ha TEKYIIeW aTTecTallid OCYUIECTBIISETCSB
COOTBETCTBUM C KPUTEPHUSIMU, MPEACTaBICHHbIMU B M. 7.1, U HOCUT OJLIIBHBIN
XapakTep.

IIpomekyTouHas aTTecTanus

dopma NpOMEKYTOUHOM aTTeCTalluu: 3a4erT.

[Ipu npoBeaeHUU NMPOMEKYTOUHOW ATTECTALMU CTYAEHT JOJDKEH OTBETHUTH
Ha BOIIPOCHI TEOPETUUECKOr0 XapaKkTepa U MPaKTUIECKOTO XapaKkTepa.
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[Ipy oueHuMBaHMM OTBETA Ha BONPOC TEOPETHUUECKOrO XapakTepa
YUUTBIBAETCSL:
® TEOPETHUYECKOE COJCP)KAHUE HE OCBOEHO, 3HAHUE MaTepuana HOCHUT
(parMeHTapHbII XapakTep, HATNYKUE rPyObIX OMIMOOK B OTBETE;
® TEOPETHUYECKOE COAEPKAHME OCBOEHO YACTUYHO, JOMYIIEHO HE Oojee ABYyX-
TpPEX HEJOUETOB;
® TEOPETHUYECKOE COACPKAHME OCBOCHO IOYTH IIOJHOCTHIO, JOIYILIEHO HE
0osiee OJJHOrO-ABYX HEJOUYETOB, HO OOydYaromuiics cMOr Obl X HUCIPABUTH
CaMOCTOSITEINILHO;
® TEOPETHUYECKOE COAECpPKAHHUE OCBOCHO IOJHOCTBIO, OTBET IIOCTPOEH IIO
COOCTBEHHOMY IUIAHY.
[Ipy oueHMBaHMM OTBETa HA BONPOC IMPAKTUYECKOTO XapaKTepa
YUHUTBIBAETCSI 00BEM MPABUIIBHOTO PELICHMUS.
OCHOBOM JTs1 ONIPEIENEHNS OLICHKH CIIYKUT YPOBEHb YCBOCHUS CTYJECHTAMH
MaTepHaa, MpeayCMOTPEHHOI0 JaHHOM pabouel mporpaMmmoil.
OneHnBaHne 00y4aroIerocst Ha IpOMEXyTOYHOM aTTeCTaluu
OCYUIECTBJISIETCSI B COOTBETCTBUU C KPUTEPUAMH M HOCUT OAJIIbHBIN XapakTep.
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Pabouas nporpamma mucuuruinabl «KoMOMHAlIMOHHOE paccesHHE CBeTa B TBEPAbIX Telax»
coctaBieHa B cooTBeTcTBUU ¢ TpeboBanmsimu ®I'OC BO mo nanpasnenuro noarotoBku 03.04.02
®usnka, yTBepKICHHOI0 IpukazoM MuHucrepcTsa o0pazoBanus U Hayku Poccuiickoit @denepanuu ot

7 aBrycta 2020 r. Ne 914

[Iporpammy cocraBmil: K.h-M.H., 1o1ieHT Kadeapsl «Pusnkay Hanbruesa M.A.

[Iporpamma o00pena Ha 3acenanuu Kadeapsl «Pu3nKar»
[Tpotokon Ne_8 ot « 11 » wmapra 2025 rona

[Tporpamma orobpeHa Y4ueOHO-METOAMIESCKUM COBETOM (PU3MKO-MAaTEMaTHIEeCKOTro (haKyIbTeTa
[Tporokon Ne_7 ot «13 » _wmapra 2025 roma
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Pemrenue

Kadeapsl
(Ne mporokoa, 1ata)

BHecenHplie M3MEHEHUS

IMonmuce 3aB.
kadenpoit
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