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1. IEJIHU OCBOEHUSI AN CITUTIJIUHBI

!

Nemnvu ocsoenns quenumnninl "BaaumoneiicTBue a3epHOro U3IyueHus ¢ Bemecmtlm"

ABISCTCS  (JOPMUPOBAHME y  CTYJCHTOB 3HAHHH (DH3MYECKHX OCHOB HIMPOKOIO  KP
(byHIaMEHTANBHEIX IIPOLECCOB, IPOMCXOMSNIAX 1IPH B3AUMOJEHCTBUN HHTEHCHBHOTO ONTHYECKD

I'a
ro

H3IYICHHUS ¢ BCIIECTBOM, KOTOPHIC PEAJIH3YIOTCS, B TOM YHUCJIC B PAAC JTa3CPHEIX TCXHOJIIOTHYCCENX

OpoIECCOB, a TarkKe IOJIYUYCHHC IIPAKTHYECKUX HABEIKOB peanusanuy TON00HEIX Iporecaos.
\

HpI/IHHI/IHI/Ia.T[BHO BAXKHBEIM  TaKXe ﬂBﬂfIGTCH YCTAHOBJICHHE TIOHUMAHUWS B3aHMOCBA3H MCHIY

(bI/ISI/I‘-IeCKI/IMI/I XAPAKTCPpUCTUKAMU BjaHMOHeﬁCTBH}I JJA3CPHOI'0  HU3JIYHYCHHA ¢ BCIICCTBOM
KOHCUHBIMH ITapaMeTpamMn (I)HSI/I‘ICCKI/IX L/I TCXHOJIOTHICCKUX ITPOLECCOB, B KOTOPEBIX Peallu3yiof

IaHHBIE ABJICHUS. |
|
2. MECTO ,Z[I/ICI[I/IHJII/IHI)I B CTPYKTVYPE OIIOII BO

I[I/ICHI/IHJ'II/IHE] «BzanmoneiicTBue 1Ha36pH01‘0 W3JIYUCHUSA C BCHICCTBOM» OTHOCHTCS

C
Ci

00s13aTeNbHBIM  TUCITUITIIMHAM BapI/IaTP!BHOI/I gactn OIIOIl moxroroBkm Gaxanaspos |ro

HAITpaBJICHUIO <<HaaepHa$I TCXHHKA U nasepHme TCXHOJIOTHUU,

HHSI OCBOCHUS NaHHON HUCIIUILIHHEI ydHamuMces Tpe6YIOTC$I 3HaHU:, ITOJIYYaeMBIC B paMiax

CICAYIOIINX MPEAICCTBYIOMUX ,HI/IC[I_HF;IJII/IHZ OCHOBBI KBQHTOBOM QJICKTPOHHUKH, KOTS]JCI—IT[
OIlTHUKA, Henuneiinas OIITHKA, Ontuueckne MaTepualibl B TCXHOJIOTUS, HpI/IéMHI/IKI/I OIITHYCCK
U3JIYUCHHA.

B To xe BPEM#, OCBOCHHC I[I/ICHI/II'IHI/IHBI HCO6XOI[HMO A YCIICOTHOT'O OCBOCHU A HOCHC,[[YIO[:IHX

JUCIUTIIAH, TAKUX Kax «JIa3CpHBIC TeXIIOJ'IOI'I/II/I» a TaKXKC MPOXOXKIACHUSI HpG,I[,Z[I/IHJ'[OMHOI/I npaxkT

\
W HallTMCaHusg BBIH}’CKHOI/I KB&J’IH(I)HI(E[IJ.HOHHOI/I pa6OTI>I

as
o

KH

Ycremnaoe ocBoeHue I[I/ICI_II/IHHHHBI‘<<B3aI/IMOI[eI/ICTBI/Ie JIA3CPHOT'O U3JIYUYCHUS C BCILICCTBOM»

[IPEIII0JIaracT HaTuH4ue Y o6yqafomnx05r CJ'IGI(yIOH_[I/IX 3HaHI/II/I yMeHHH 1 HaBBIKOB, NOJIYUYCHHLIX Ijj]
V3YUCHHHN YKA3aHHEIX JUCITUIIIINH U B XOZIC TPOXOKIACHUS y‘I€6HOI/I u HpOI/I3BO,Z[CTBeHHOI/I ITPpAKTHIE:

e 3HaHHe (I)I/IBI/ILI@CKI/IX IIPUHITNUIIOB (bYHKI_[I/IOHI/IpOBaHI/IH Ja3CpHLIX CHUCTCM, YIIpaBJICE

—

DH

19

JJA3CPHBIM HM3JIYUCHHCM, a TAKIKE OCHOBHELIX 3aKOHOB, OIMHMCHIBAIOIINX QJIICKTPOMAruuTiHoe

U3ITYUCHHUC,

e 3HaHUE MCTOHNOB W HABBIKKM MATCMATUYCCKOTO OHNHCAHUS PACHpPOCTPAHCHUS JIA3CPpHY

ro

H3TydeHUA B Cpeac, a TakiKe 0a30BEIX IIPHHIUAIIOB CO3HAHUA COOTBECTCTBYIOIFHX

KOMIIBIOTCPHEBIX MOIICJIef/'I;

o VYMeHHe ITPUMCHATH CHCTEMHBII IIOAXOA K OCHOBHEIC MCTOALI NPOCKTHPOBARNSI

OIITUYCCKUX CHUCTEM.

3. KOMIIETEHIINMH OB YYAIOIIET'OCSI, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHUSA IUCIIUITIJINHEBI

B PE3YILTATC OCBOCHMA MIHCHUIIIHHBI 06}"13.1011_11/1171051 JAOJDKCH JACMOHCTPUPOBATEL CIIEAYIOINHAC

PEe3yNLTATE 00Pa30BaAHHSL: ‘
3HATh:

® B3aMOCBA3L MCEXKOAY OCHOBHLIMH  3aKOHaAMU CCTCCTBCHHO-HAYYHBIX  JUCHUIIINH

IPOICCCaMy, IIPOTEKAIIUMHA IIPHU B3aUMOAEHCTRHN JIA3CPHOTO HU3JIYUCHHUSA C BCIICCTBOM, 4 TaIIICC

MCETOJBI MAaTEMaTHYCCKOI'0 aHalu3a H MOJCIINPOBAHUS, TCOPECTUHECCKOI0 M 3KCIHCPUMCHTAILH
HCCIICAOBAHUS TAHHBIX IIPOIICCCOB;

ro



® OCHOBHBIC IPUHITUIILI TOCTAHOBKH SKCIICPUMEHTOB B 00JIACTH JTa3epHoi GU3uKH,

YMeTh:

® BEIIIOJIHATH pakTHYeCKue paboThl € Ja3epHBIMM  HCTOUYHMKAMH M HCCIEHOBATh
XapaKTEPUCTUKU, U3MEPSTH apaMeTphl JTa3€PHOTO U3TYUCHUS;

® MOJICTHPOBATH IIPOIECCHl U 0OBEKTHI IPUOOPOCTPOCHHS;

® AHAJIU3MPOBATE IIOCTABJICHHBIEC 3a/1a4H;

® IPOBOUTH U3MEPCHUS TI0 33JJaHHOM METOJTUKE,

Baagers:

® CTI0COOHOCTBIO IIPOBOJUTE SKCHEPHMEHTEI, 00pabOTKy ¥ IPEACTaBIIATh SKCIEPUMCEHTAIbL
JIaHHEIE;

® HABBIKAMH MATEMaTHIECKOrO MO/IGTHPOBAHMS,

HX

i

@ CIIOCOGHOCTBIO PACCUMTHIBATE U IIPOEKTHPOBATE JIEMEHTEI ¥ YCTPONCTBA, UCHONB3YEMBIE B

JA3CPHBIX TEXHOJIOTUYECKUX MpoIeccdX, a Takke MpH IOCTaHOBKE JKCIEPUMEHTOB B olja
o \
na3epHoM GusmKy. !

B pesynbrare OCBOEGHHMS JMCHUIUIMHBI OOydYaroliics JODKEH OBNANETh  CIEIYIOLIAMU

Ipo(pecCHOHATBHEIMA KOMIICTCHITUSMHA: | |

| v V)
CIIOCOOHOCTRIO K aHau3y IIOCTAB/JICHHOU 3aa4yd HCCICIOBAHUMN B obracta HpI/I60pOCTp0€1

(IIK-1); TOTOBHOCTBIO K MAaTEMAaTHYECKOMY MOJIETUPOBAHKIO MPOIECCOB M 0GHEKTOB MPHOOPOCTPOE
W WX HCCIEN0BAHMIO HA 0ase CTaHAAPTHBIX IIAKETOB aBTOMATM3HMPOBAHHOIO IIPOCKTHPOBAHUS

CaMOCTOSITENILHO Pa3pabO0TaHHBIX HpOI’paN;IMHBD( nponykroB (ITK-2); crnocoGHOCTEIO K MPOBEICHHMIO

U3MEPeHIHN ¥ HCCIEIOBAHNUS PA3IIMIHbIX 00BEKTOB 10 3aannoi meroauxe (11K-3).
i

4. CTPYKTVYPA ‘I/I COAEPKAHUE JUCIUITINHBI

Obmas TpyA0eMKOCTh JUCITUILIAABI COCTABISET 6 3a9eTHRIX eUHMUIIL, 216 Yacos.

Buner yueGHol paboTh, Bimodast O6wem DopMEI TEKYLIETO
. ¢aMOCTOATENBHYFO pabOTy CTYACHTOB yuebioi KOHTPOJIA
E- W TPYLOEMKOCTh (B Hacax) paboTel, YCNEBAEMOCTH
g ¢ no Hedensn
Ne Pazzen (Tema) g o L g ) i e,
g 53 z | B B Z NPUMEHEHHEM cemecmpa),
n/n IWCIUTITHHB 3 u< S B8 g &z5|3 = o
&} 3 = g |2 E| g E|EE Q 5 WHTEPAKTHBHBI popma
g & s g ‘% 2% B8 @} = X METOA0B MPOMENCYTOUHOM
j=n = o % &g &k = & N
O L% 9 S (B uacax / %) aTTeCTaLuUU
= (no cemecmpam)
1 | Breaenue B TUCLIMIIIMHY. 7 1 2 6 1/50 -
2 | MexaHU3MBI IOTIIOLIEHHUS ¥ Peit
) eirtuar-
JUCCUNALMI JHEPTUH B 71 227 6 6 12 36 6/25 Nol
a
MeTajjlax U BELICCTRE. IEOHTRONE
3 | Npoueccel, NpoTeKalonue \ 3awuTa
1pH HATPEBAHUM MaTepranos | 7 | 8-9 | 2 || 2 4 12 2/25 1abopaToOpHbIX
JIA3CPHBIM H3TYYCHUEM, pabor
4 | Henunelinsie 3digyextst
BO3/CHCTBIA HHTCHCUBHOTO 10- PeitTunr-
7 6 6 12 36 6/25
JIA3EPHOTO H3TYyYEHHS Ha 15 KOHTpOJb Ne2
BEIIECTBO.
5 | dusndueckue MEXaHM3MEI 15- PeliTnur-
N 7 2 ‘ 4 8 18 4/28
JIA3EPHEIX TEXHOJOTHH 18 KOHTpOIL No3
Bceero 71 18 18 18 36 108 | KP 19/26 Ox3ameH (36 4.)

Copepskanis AHCIHIIMHDI

1. Pazgen 1. BBeaenue B AMCHUILIUHY,
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Jexyus 1. V3mydenre 1 BeIIecTBO. Poib M3ydaeMoil IMCHMIITMHEL B CTPYKTYpe 00pasonanus. Celizh

JUCHHIUIMHLL ¢ JPYTHMH Hpel[MeTHblM-[/Ii obuactsamMu., OCHOBHEIE HANPABJICHUS CYLIECTBYIOLIHY
IIEPCIIEKTHBHEBIX UCCIICIOBAHHIH, |

2. Paznen 2, MeXaHM3MBI HOTJIOIMIEHHUSI H INCCHIIALIAN JHEPTHNA B BeLIECTBE.
Jlexyus 2. Bo3nelicTBHUE J1a3epHOTO U3IYYEHHS Ha ATOMBI M MOJIEKYJIBL.

H

OcHoBHEBIE YpaBHCHH:, OIIMCHIBAIOINNE MTPOIECCHI PACIIPOCTPAHCHUSA JICKTPOMATrHUTHOTO HM3JIyUICH W
: |

B BCIICCTBC — KJIaCCHYCCKAA 3JI€KTp0)II/IH?,MI/IKa. TenmoBas MOJCIIb. Onruueckas BOCOPYHUMYHUBO

CTh

aTOMapH()ﬁ CpCahl. Pe3onanchoe JaBJICHHC CBCTa Ha4 aTOMBI. CI[BI/II‘ aTOMHBIX ypOBHeﬁl B

QIIEKTPOMArtUTHOM MoJe. JIByXypoBHERas CHCTEMA B CHIIBHOM PE30HAHCOM IIOJIE.

Jlexyus 3. llornonieHue Ta3epHOro UAIYUEHUS MeTaJIAMI M HX ONTHYECKUX CBOMCTRA.
Pacnipocrparenye 35eKTpOMarHUTHEIX BOJH B TPOBOAAINUX cpefax. OCHOBHbLIE YPaBHEHUS OIIT
MeTautos. OnTHueckue cBoiicTBa MeTamio. CKUH-3GGEeKT u ero cBoiicTa, YacToTHAS 3aBUCHMO
TIOTJIOINATEIbHON CIIOCOOHOCTH METaJlId IIPY PAsIIMYHBIX BHIAX HOPMAIbHOIO CKHH-3(dpekra. B/
aHOMAJIBHOCTH CKHH-3(Q(EKTa B IOBEPXHOCTHOE TIOTIIOIICHHIE.

Jlexyus 4. BsauMojielicTBHE cBeTa C N0JIYIPOBOAHUKOBEIME CPEIAMH.

30HHad CTPYKTypa MOIyHpoBOAHHWKA, OCHOBHBIE MEXaHM3MBI ONTHYECKOTO IIOTJIOLICHHUS

KH
Th
al

B

TIOJIYIIPOBOJHUAKAX. OcobeHnocTH MCIK30HHOTO H BHYTPH30HHOI'O IIOIVIOLICHMUS. Hacmmemne

MCXK30HHOI'O TIOTJIOINCHU . BHyTpI/ISOHIHOG IIOTJIOUICHUE CBCTA W 3aBHCHMOCTL IIOTJIONMIATCJIILE

CIIOCOOHOCTH  IONYIPOBOXHUKA  OT | KOHIICHTpAlMd  CBOCONHBIX  HOCHTEJNEH. KI/IHCT1Ka
I

GoTOBO3CYKIEHNA IIONYIPOBOJHUKA & [OJ BO3NEHCTBHEM Ja3epHOro M3JIydeHHs. Bims
11 b y3HOHEO-PEKOMONHAITMOHHEIX IPOIECCOB,

Pa3zjten 3. Ilpomecchl, mpoTexalonye 1IPH HATPEBAHHH MATEPHAJIOB JIA3EPHBIM H3JIyYeHHCM
Jlexyusa 5. OOImas XapaKTepUCTHKA HAPEBAHUS JA3ePHBIM H3JIy4EHHEM.,

CBoiicTBa JA3€PHOIO M3JIy4YeHHMS M HX BIHMSIHAC Ha IIPOTEKAHHE TEXHOJOTHYECKOrO MpOIled
BosjieficTBr¢ HEMPEPEIBHOIO M UMITYJILCHOIO H3IYYCHHS Ha IOTVIOINAIOIME U IPO3PadHbIC CPE)
YpaBHeHne TEMIOIPOBOAHOCTH ¥ €TI0 PEIIEHHS B Pa3INYHbIX IIpeAeiax.

()1

He

Ca.

51,

Pasen 4. Henuneiinpie 3¢g¢exTnl BO3AeiiCTBHSI MHTEHCHBHOrO JIa3€pHOT0 H3JIyHeHUs [ia

BEIECTBO.
Jlexyus 6. OcHOBHBIC 5 GEKTEI HEMHEHHOM OIITHKH.,

OcHoBHBIe ypaBHEHUsI HeNuHelHOH onTuky., Hemumneitnsit ocimmisrop. Ocrmmarop ¢ KyOuuroii

HCJIMHEHHOCTBIO. 3aBHCUMOCTh HACTOTHI KolebaHui ot amruiuryiasl. CaMOBO3IEHCTBAE CBETS
HenuneHou cpene. CamodokycrupoBKa.

Jlexyusa 7. Henunetiable 3 et B ra30BhIxX cpeaax.
|

MHuorogoronnoe  Bo30yXKAEHHE. I—Ienpﬁeﬁﬁaﬂ HoHusaiys.  SBienue  camounmynupyemMoii

HPO3PAYHOCTH. }
Jlexyus 8. Henunelnsle 3¢ (hekTe B KOH/IGHCHPOBAHHBIX Cpeliax.
Hemuneiinple BOCIpHAMYMBOCTH TpPO3pauHblx cpen. ODddexr Keppa. DIeKTpOCTPHKIHS

B

H

9NCKTpOKaNOpHUeCKui  sddext. BosOyxaenue BTOopoit rapmonuku. BosOyxaenue BhICIfIX

rapMoHuK. MeToAr! OCYIICCTRIICHMS ant;o?soro cunxponusma. [lapamerpudeckne reHepaTopsl.

Paspen S, @u3nveckne MeXaHA3MBI JIA3EPHBIX TEXHOJIOTHIA.

Jlexyun 9. TeXHOMOTHYECKHE J1a3ePHI U JIA3€PHOE H3IIyUEHHE.

Ontudeckwe cxembl JaszepHolt o06paborku. JlasepHas MUKpooGpaGoTKAa MAaTEpHANOB. JlaszepH

TepPMOYIIPOYHEHHe U cBapKa. Jlasepnas peska.
TeMb1 .T1a00paATOPHBIX padoT

1. BosgelicrBue heMTOCEKYHIHBIX HMIIYJIECOB HA TBEPAOE TENO.
2. Tennosoe BO3JIeHCTBHE J1a3ePHOTO H3TYUEHHS Ha BELICCTRO.

0c




3. Wsyuenne pabOTBI TBEpHOTENLHOTO TEXHOJIOTMYECKOTO Jasepa. JlasepHas MapKupopka
META/UIMYECKUX MATEPHAIIOB.

Tembl nIpakTHYeCKNX 3aHATHIT
[pakTideckue 3aHATHS TTOAPA3YMEBAIOT PEIICHIE 3a/1a4 TI0 CIIETYIOMIM TEMATHUECKIM PasIendu:

1. Pacnpoctpanenue jla3epHBIX IIy9KOB B CBOGOJIHOM ITPOCTPAHCTBE U B cpene (B TOM undie,

aKTUBHOM cpeje).

2. Muorodoronnoe BosCyxaeHue. Henmuueiinas wnonmsaumus. J[ByXypoBHEBas cHCTeMal B

CHJIBHOM PE30HAHCHOM IT0JIE,
3. Harnenwue cBeTa. Paccesnue caerta
4. Harpes Marepuama Ja3epHBIM H3JIydcHHEM. JlasepHoe —HCIapeHwue. Pazpymeue
IOMIOIIAIONIET0 MaTepHala.
5. Onrryecknit mpo6oii razos. Bo3GykaeHne 3ByKH B KHIKOCTSX.
6. BosgeficTBre heMTOCEKyHIHEBIX UMITYIECOB.

5. OBPA3OBATEJILHBLIE TEXHOJIOI'U

IlpoBesicHUe JNEKUMOHHBIX 3aHATHH OGECICUEHO CIELMATH3MPOBAHHEIME  AyIHTOPHSMH,
060pyIOBAHHBIME KOMITBIOTEPAME M 9JJEKTPOHHBIMH TIPOEKTOPAMH, YTO [O3BOJSET COHP()BO}KII'HJ
YTCHAE JICKIMH JEMOHCTPAlUEH KOMIBIOTEPHBIX ciaiifos. JlaGoparopHerii kype obecrmeden
COBPEMEHHBIM JIa3€PHBIM 000PYI0BAHUEM.

Ilposenenye JICKMOHHBIX 3aHATHIT 1O JIICHHILIHE IIPORCXOAUT 110 KIACCHYECKOH (ophie.
IIpenonasatenem  dopmymupyercs npoGnematnka JeKIEH M Kpyr 3aad, [OJUTICIKATfiX
paccMorpermio. Ilpu 5TOM HEMOHCTpHpYETCS B3aMMOCBS3b [AHHON TEMATHKH C MaTepHalapy
MPEBIAYIIIK JICKLMH. 3aTeM NPeIojlaBaTelicM PacKpLIBAeTCs CoJIepKaHue JaHHOW TeMbl. B xde
JIEKITUH 00y HAIOLIIMCS 3aIAI0TCS BONPOCEL, HO3BOISIOLHE HM CAMOCTOSITENBHO HAXOUTh perueiis
NIOCTABJICHHBIX IIPOOJIEM HA OCHOBE MMEIOIIMXCS y HHX 3HAHWI, MOJYYEHHBIX HX NPEIbIAYLfX
NEKIMH ¥ IPEAIIECTBYIONMX KypcoB. Jliist BH3yalM3aluyl JEKIIMOHHOTO MaTepHaid, B YaCTHOCKH,
ACMOHCTPALMK  PE3YNbTATOB BO3NCHCTBAS JIa3CPHOIO M3NIYYEHHS HA BEIIECTBO B PasiHuHBIX
POXHMaX, a TakKe I8 CHMYILILHHE  JIA3ePHBIX LIPOLIECCOB, NPUMEHSIOTCS MynBTHMeﬂHml[le
TEXHOJIOTHH. \

|
I[J'I}I NNOBBIICHUA YPOBHA YCBOCHHS JICKITHOHHOI'O Marcpuaia u HpHO6p€TeHI/I$I MPaKTHYCCHKIX
HABBIKOB IPOCKTHUPOBAHUA INPELYCMATPUBACTCA aKTUBHA {l)OpMEl HMPOBCACHHS MOPAKTHYCCKX

3aHATUM B BHJC COBMECTHOTO pa3bopa W pelleHus 3ajay, a TAKKe COBMECTHOI'O BLITOJHEHS
1abopaTopHEIX paloT, YTO CHOCOGCTBYET pasBUTHIO KomiereHimd [1K-1, Ilpu srom gadre
MPAKTHYECKAX 3aHATHH IPEIyCMATPUBACT PEIIEHHE 3a/1a4, a APYTrast 4acTh [HOCBSIIEHa COBMECTHOMY
pasbopy KypcoBbIX paGoT ydaruxcs, IIOCTPOCHHBIX B GOpPME YCTHBIX IIPEe3cHTALHIA. Cnymarenif a
TAIOKe caM MPerioAaBaTe/b, 3a/1af0T BEICTYIAIONIAM BOIIPOCHI H COBMECTHBIM 00pa3soM OIpenessfoT
CTCICHDb BBIIONHEHU 3alaHUA II0 KypCOBOH pabore. BrimomHeHHe camoif Kypcosodt paGoffrl
OCYILECTBIISETCA BO BHEAYTUTOPHOE BPEMSL.

6. OUEHOYHBIE CPEACTBA JIISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOYHOM ATTECTAIIMN IO UTOT'AM OCBOEHUS TUCHUTINHBI |
YYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSITEJIBHOM PABOTEI
CTYJEHTOB
TGKYH_II/II;'I KOHTPOJIB YyCHCBACMOCTH CTYJACHTOB OCHOBEIBACTCS HA YCIICHTHOCTH pa6OTLI CT}’J'EGH']DB
II0 HECCKOJIBKUM HaIIpaBJICHUAM:
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10. BHyTpH30oHHOE TIOTIOIICHHE iCBeTa K 3aBUCHMOCTL IIOTJIOIUATENIEHOH  CTOCOOHOETH

10. Tlapamerpuueckue reHepaTopLI
1
2
3
4
5.
6.
7
8
9
1

1.

2.

0. Ilpununn neficTBrs GIMIKHEIIOIEBOr0 ONTHYECKOIO MUKPOCKOIIA.

* Brmonnende xypcosoii paGoter (st pelitrar-kouTpoeit No2 u No3);
®  YCOENIHOCTE BRICTYILUICHUS nbn 3aIuTe KypcoBol paboTHI;
® AKTHBHOCTB BO BPeMsI JICKIIHOHHEIX ¥ IIPAKTHUCCKUX 3AHATHIA.
Bonpocul k petimune-xoumponio Nel
Mexannu3Mmel IOJIONIEHAS | IMCCUIIAIMY SHEPIUU B BELIECTEE.

KauecTBennas cxema MGX&HI/ISMOB IOTJIOIICHHU H3JIYYCHHUA, a TAKIKE IMEPEeXoJla SHCPrufi B

Temto. KuneTnka TaHHBIX IPOIecCcoB.

Tennosas MozeIb 1a3epHOro BO3ICHCTBIS HA BEIECTRO.

CBsI3b ONTHYECKMX OCTOSHHEIX C MUKPOXApPaKTEPHCTHKAMY METAIIA.

OCHOBHBIE MEXaHHM3MBI ONTHYGCKOrO MOIVIONICHMS B IOIYIPOBOJHHKAX; MEXAHH3Mb
HOCTEIOBATENBHOCTS [IEPEAdd FHEPIUL.

IlormomarensHas cliocoGHOCTE MG;T&J'UIOB.

AHOMaJIbHBIA cKkUE-2¢dexT. BKiTax B HOBEPXHOCTHOE HOITIOINECHHE.

YacToTHAS 3aBHCHMOCTH IOMIONIATEIILHON CIIOCOOHOCTH MeTaslia IIpA Pas3JIMYHBIX BHM

HOPMaJILHOTO CKUH-3¢GeKTa. |
Ornruyeckye IPoIecchl B MOJIYIPOBOJHUKAX.

IOJTYIIPOBOJHUKA OT KOHICHTPAIIMH CBOOOIHEIX HOCHTENICH
Bonpocst k petimune-xoumponto NoZ

OCHOBHBIC ypaBHEHUSA HETHMHEHHOM ONTHKY. HelnmeHHbIi ocHumsTop.
OcnmmsaTop ¢ KyOUIHON HENHHEHHOCTHIO.

CamoBoseticTrE CBeTa B HENMMHCHHOM cpese. CamMo(OKyCHPOBKa.
Muorogoronnoe E036yxk1cHHE.

Henuneitnas nonmnsanus.

HenuneliHble BOCIPUEMYHBOCTH IPO3PAYHBIX CPE/I,

O dext Keppa.

OJNEKTPOCTPUKINS U STCKTPOKaNopudeckuii spdexr.

Bo30by>xneHune BTOpOU rapMOHKKH.

Bonpocut x petimunz-koumponio No3
Tennossie adhexTs! B KOHJICHCHPOBAHHEIX Cpelax.
TermonpoBoHOCTHBIE MEXaHU3MBI OTBO/IA TEILIA.

\ o
Paspymenue npospaunbix TBEPIBIX TEJ IO ACHCTBUEM A3EPHOTO H3TyUCHH.
JlasepHas crepeomurorpadus. l

|
®usnuecKkue IPOIECCH] JIA3ePHON Pe3KH.

Ousnyeckue MEXaHU3MEI TA3CPHOM CBApKHL.

Ou3ndecKre MEXaHU3MBI JTa3ePHOTO YIPOYHEHHS,

CeneKkTHBHEIE MEXAHN3MBbI BOS,Heﬁ(‘;TBI/IS{ JA3epHOT0 M3IYUEHHS Ha BEIIECTBO.
IIpuHIMI TEHCTBHSA OIITHYECKOIO IiHHueTa.

Bonpocel Kk 3K3aMeny 1

Knaccmqecmdﬁ, HO.HYKJ'IaCCI/I‘—IeCI_(HI‘;I H KBaHTOBO-MEXAHUYECKHMH TOJIXOALI K OIHUCAHIIO

B3aMMOJICHCTBHS U3IIYUECHHS C BEIECTBOM.
YpaBuenusa Maxcpema. Pererne st PO3pauHbIX JUAIEKTPUKOB B METAIUIOB.




oo

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

BOHDUCBI IS CAMOCTOATE ILHOIH bﬂﬁOTb] CTY/ICHTOB

Onrndeckue cBoifcTBa JuaNmeKTpuKkoB B Mojiein JlopeHna (ToKasaTelb IPEOMIICHH
KO3 QUIIESHT TOTTIOTICHMUS). |

Bpemennas 1 mpocTpaHCTBEHHAS z;mcnepcnn.

PacripocTpanenyne onTHYECKHX BONH B IPOBOAIIKNX cpenax. Ckun-3¢dexr.

3aBUCHMOCTD ONITHYECKHX CBOHCTB METAUIOB OT YACTOTHI (JMCIEPCHS METaIOB B MOJI
Jlopenta).

MexaHU3MBI TIONIONMIEHUA ONITHYECKOTO M3JLyYCHHS IIOIYIPOBOAHUKOBEIME CPEJIAMH.
PexoMOuHanus u 3axsar BJIeK'['p(!)HOB U JBIPOK B IIOTYIPOBOJIHUKAEX

MexaHu3MBI ITEpeaun IIOTIOMEHHON SHEPrHyl OLTHYECKOTO U3JIYYeHUs KPHCTAIIHYEC
PEIICTKE B MOIYIPOBOJHKKAX. Mexanu3Mel peKoMOHHAIIMH.

OcHoBHBIC HeNMHHEHHBIE 9 eKThI B olTHKE, MaTepuanbHOe ypaBHCHUE HETUHENHOMH cpesihL.

Henuneitnas mosngpusarus. Heymmueitnass BocnipuumumBocTh. KBagpatuunas u KyGuul
Cpennl.

EJ1H

ol

LIC

Onucanne B3aUMOJNCHCTBHS CBETa CO CpelOoM B MOJCHH HEIHHEHHOTO OCHMIIIATAPA.

v | o
VpaBHeHHe C KBAIPATUYHOHN HEJIMHCUHOCTHRIO.

| = o
Ommucanne B3aUMOIeHCTBIS CReTa CO CpelIou B MOJCIH HEINHEHHOIO OCITUIINIATPA.

YpaBHenwe ¢ KyOMYHON HENNHENHOCTHIO.

Henwueltnag nongpusanus. Jluneiinas u HeluHeiiHas BOCIPHIMYHBOCTL.
CIBUT aTOMHEIX YPOBHEH B I10J1¢ JIA3¢PHOTO M3JIy4EHHS.
MmuorodoTornoe BO3GYKICHKE.
Jlasepnas peska.

JlazepHas cBapka.,

Jlazepuoe ynpounenwe.
Jlasepras crepeonuTtorpadusi.

1.

~
‘o

0

n

7.

1.

1. MexaHmdaeckoe BO3/ICHCTBHE CBETA.
2. Bo30yx/eHne BEICIIHX FapMOHHK,
3. Henurelinas pedpaxiusl.
4. CBepXU3IyUEHNE B aTOMHOM CHCTEME.

BosjielicTBIE CBEPXKOPOTKUX Ja3epHEIX HMITYTHCOB HA MATEPHAIIBL.
AByxTeMIepaTypHas MOJICIIb IIPH CBEPXKOPOTKOM BO3/ICHCTBHH.

OCoGeHHOCTH  SKCIEPHMEHTANLHOTO M3YYCHHs. BO3AEHCTBHA (EMTOCEKYHIHBIX Ja3epHpbIx

UMILYJIECOB Ha MaTCpHAIILL. ‘
OcoGeHHOCTH pasyieTa BelIecTBa pU (eMTOCEKYHIHOM JIa3¢PHOM BO3ICHCTEHM,

IlnaBaeHne npu BO3NEHCTBHH |CBEPXKOPOTKHX JIA3EPHBIX HMITYIHCOB. TepMudecioe

IJIaBJIEHHE C BEICOKUMH cxopocmMn. Herepmuueckoe 1iasienue.
QoTtodusueckas abIAImL.

Ob6umiass  xapakTepHCTHKa — MEXaHW3MOB  JIAa3epHOro  paspymeHHs.  Mexanudecoe

HU3KOTEMIIEPATYPHOE PaspyNIeHHE XPYITKAX MATePHAIIOB.
PaspyllleHne YOPYIHMH —HAIPDKSHUSIMH. Paspymenne OCTaTOYHBIMH HAIPDKEHUSN
XUMyPYCCKHE MEXAHU3MBI Pas3pyIeHus.

BricokoTemnepaTypHble MCXaHHIMEI C YYaCTHEM UCTIapCHHUS.

. HomsipuroHsbt MexanusMm (OPMEPOBAHMS JIA3EPHO-UHYIMPOBAHHOTO IIOBEPXHOCTHAT

penbeda. |
Jlaseproe ucnapenne. Kinerrka ucnapenust miockoi OBEpXHOCTH.
IIpunepHbIe TEMBI KYPCOBBLIX PAGOT




5. CaMOMHAYLIIPOBAHHAS IIPO3PAYHOCTD.
6. JlazepHas abimsius.
7. VcenenoBanne MEXaHU3MOB OIITHUYECKOTO OXJIAXISHHS ATOMOB B JIOBYIIKAX.

8. HCOJ’ICI[OB&HI/IC MEXaHU3MOB | TCHCPAIIHH CBCPXCHJIBHBIX CBETOBBIX IIOJIEH W Jux
|

B3aUMOJEHCTBHS ¢ BEIIECTBOM. }
9. Onrugecknit mpoGoi
10. BsaumogelicTBUe JIa3epHOr0 H3NIYYeHNUs ¢ LIasMoil. JIa3epHEIH TepMOSIEePHEIH CHHTES.
11. Beinyxnennoe paccesHue CBeTa.

7. Y‘IEBHO-METOI[I/I‘IECKDE N NTHOOPMAIIUOHHOE OBECIIEYEHUE
ANCOUIIINHBI
a) CCHOBHAfl JIHTEpATypa:

1. Beenenve B ¢emronanodoroHuKy: (GyHIAMEHTAIBHBIE OCHOBBI M JIa3epHbIE MeTAIBI
|

YIPaBILEMOI0 [OJYYCHAS U IMarHOCTHKY HAHOCTPYKTYPHPOBaHHBIX Marepuanos / C, M. Apake]
[1 1p.] ; mox o6, pen. C. M. Apalcenm-léa — Mocksa : Jloroc, 2015. — 743 c. Bubnuorexa Bal'V|
2. Jlasepuple TpHOOPHI W METOABI HM3MEPEHMS NANbHOCTH: ydeGHOe mocobue/
boxmanckwit [u ap.].— M.: MOCKOBCKQII‘/’I‘rocyz[apCTBeHHBH‘/'I TEXHHUYECKUHA YHUBEPCUTET UMCHH H
baymana, 2012.— 96 c. http://www.studentlibrary.ru/book/bauman_0416.html
3. Baxc E.JI. Ilpakruka HpeL£H3H0HH0ﬁ nasepHOit oOpaborku/ Bakc E.JI., Muiensi
M.H., Canprixun JI.I'.— M.: TeXHOC([JefJa, 2013.— 710 c. http://www.iprbookshop.ru/26901
0) 10IOJIHUTEIbHAS nnTep:tTffpa:
1. Tyunn B.B. Jlazepsr u BOJIO%I(OI—IH&;I OIITHKA B OMOMEIUIMHCKUX MccienoBanuax/ Ty
B.B. — M.: OUSMATIINT, 2010.— 501
http://www.studentlibrary.ru/book/ISBN9785922112789.html

PR |
2. Kproxos ILI'. ®emroceKkyHyiHple HMIYIBbCH. BBemeHHe B HOBYIO 06JIACTh MazepHc

buznku/ Kprokos ILI'— ‘ M. OUSMATIINT, 2008.— 207
http://www.studentlibrary.ru/book/ISBN9785922109413.html
B) llepuopuyeckne m3ganus: |

|
1. Kypuan «Ycmexm ¢Quspdeckux mHayk». ApXuB HOMEpoB. PexcuM  moctyfia:
|

http://ufn.ru/ru/articles/
2. XKypman «KpanTosas SJIEKTPOHHKAY, ApxuB HOMeEpoB. Pexum  nocry
http://www.quantum-electron.ru/pa.phtml?page=onlcont
r) NaTepHeT-pecypenr: |
1. www.quantum-electron.ru

8. MATEPUAJIbHO-TEXHHYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Ilpumencrne MyIbTHMEIMHHBIX MPE3CHTAIMH ¥ KOMIBIOTEPHBIX CHMY/IALME obecIeunBac

SH

b.

1O,

Ui

[C51

TIPOBE/CHUEM 3aHATUH B 0OOPYIOBAHHBIX MYJIBTHMEIUHHEIM 0GOPYAOBAHUEM AyAUTOPHAX Kadempnl

Gul M.

Jg obecrnieueHuss MPOBEHCHUS 1abOpaTOpHBIX paboT W TPAKTHYECKHX 3aHATHA HMEIO]
KOMIIBIOTEpHBIE Kracchl Kadeaps: OullM u cnenmanusupoBanHble yueGHO-HAYUHEIE 1a60PATO
JasepHoit crepeonurorpaguu (y1ab. 123-3) u asepHO TEXHUKY U JIa3€PHBIX TeXHOJIOTHi (11a6. 1

3). |
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