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®denepanuu ot 07.08.20 Ne 891

Pabouas mporpamma obcyxaeHa Ha 3aceqaHnuu Kadeapsl GU3NKA

01.02.2024r.r. , mpoTokoi Ne 6

3aBeayronii kaheapoi CrykoBa E.B. CrykoBa
COT'JTACOBAHO COI'JTACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa
Yankuna H.A. Yankuna CrykoBa E.B. CrykoBa
7 utons 2024 r. 7 utons 2024 r.
COI''TACOBAHO COI'JTACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
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1. HEJIM U 3AIAYN OCBOEHUSA JUCLHATTIIIMHbI
Leanb aucuMmIMHbIL

1. OGecnieueHre BHICOKOTO KauyecTBa (hyHAAMEHTAJIbHOM MOJATOTOBKU OAKalaBPOB 3a CUET
COYETaHUS TEOPETUUECKUX U HKCIIEPUMEHTAJIbHBIX METOI0B OOYUEHUS.

2. ®opMHUpOBaHKHE y CTYACHTOB 3KCICPUMEHTAIIPHBIX YMEHHH W HABBIKOB, BOCIIUTaHUE
HCCIEA0BATEIbCKON KYJIbTYpPhl (IPaMOTHOE BBIMIOJIHEHUE JKCIEPUMEHTAa U O0OpabOTKH ero
pe3ynbTaToB, 0hOpPMIIEHHE OTUETa, IPUMEHEHHE TEOPUHU TOTPEIIHOCTEN K OIEHKE TOYHOCTH
U JJOCTOBEPHOCTU TOJYUYEHHBIX PE3yIbTAaTOB).

3anaum JUCHUIIMHBI:

1. O3HAaKOMUTH CTYJEHTOB C COBPEMEHHOW H3MEPUTENIbHON ammapatypoi, (pu3nuecKumu
3aKOHAMU W TPUHIIMIIAMH, JISKAIUMUA B OCHOBE €¢ pabOThl, C OCHOBHBIMHM IPHHIIUIIAMH
aBTOMATHU3AallMd ¥ KOMIIBIOTEpU3AIMU TPOIECCOB cOopa U 00pabOTKM (U3HUECKON
nHpOpMAIIHU, C OCHOBAMH TEXHHKH O€30TACHOCTH MPH IPOBEICHUU 3KCIECPUMEHTATHHBIX
HCCIIENOBAHNMN.

2. Hayuuthb CTyIE€HTOB NPUMEHSITh TEOPETUUECKHE 3HAHUS K aHaJIu3y KOHKPETHBIX
(U3MYECKUX CHUCTEM U TIPOUMCXONSAIIMX B HHUX IPOIECCOB; KPUTHYECKH OIIEHUBATH
pe3ynbTaThl, IOJyYeHHBbIE B XOJC pEIICHUS OJKCIIEPUMEHTAJIbHBIX 3amad. OQOecneunThb
dbopMHpOBaHUE HABHIKOB IUIAHUPOBAHUS, IPOBEICHUS, CTATHCTHYECKON 00pabOTKM U
MPEACTABIICHHS PE3YJIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHO
IMPOT'PAMMBI
HucunmummHa «OO0muit  pu3nveckuil MpakTUKyM» BXOAUT B 0a30BYI0 4YacTh yueOHOTO
IJIaHa, U M3y4aeTcsl MmapajuiejbHO C COOTBETCTBYIONIMMU pa3eiaMu TUCIUTUTMHBI «O01ast
¢usnka», obecreynBas €AMHCTBO TEOPETHYECKOW M IKCIIEPUMEHTAIBHOW IOATOTOBKHU
0OaxaaBpoB.
I8 OCBOGHUS MUCHMILUTMHBI HEOOXOIMMO HMETh MPEACTABIICHHS B OO0JACTU BEKTOPHOU
anreOpnl (IeHCTBUST Haja BeKTOpamM), auddepeHIIMalIbHO- UHTETPAIIBHOTO HWCYUCIICHUS
(mpousBogHast (GYHKIWU, OINpEACTCHHBI WHTErpai), 3HATh OCHOBHBIC MaTeMaTHYeCKHe
(GYHKIMHU U UX TpaduKH.

3. KOMIIETEHLIU OBYYAIOLIEI'OCA, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHUA INCHUTUVINHBI U UTHANUKATOPBI UX JOCTUXKXEHUA

3.1 O6menpodeccuoHaIbHbIE KOMIIETEHIIMU U UHANKATOPBI UX JOCTHXKECHUS

Kon " HauMeHoBaHue | Kom W HaumMeHOBaHWE WHIUKATOpa JIOCTHIKCHHS
obmenpodecCuOHATEHOU ob1menpodecCuoOHaTbHOM KOMITETEHITHT
KOMITIETEHIINHI
OIIK-2 Cnocoben mnpoBoauts | M/I-1onk-2 3HaeT OCHOBHBIE HAay4yHbIE METOJIbl
Hay4YHBIC WCCIIETOBAHUS | TCOPETUUECKOTO U IKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
($hU3UYECKUX OOBEKTOB, CUCTEM U | OOBEKTOB, IMPOIIECCOB U SBIICHUI
npoiieccoB, oOpabateiBath U | U-20mk-2 YmMmeer UCIOJIb30BATh (busuko-
MIPENICTABIISIT MaTeMaTHYeCKHI arrapart TUTS pa3paboTKH
9KCIIEpUMEHTAJIbHbIC JaHHbBIC MaTEeMaTHYEeCKUX MOJeJiel SBJICHUH, IIPOILIECCOB M
00OBEKTOB MPU PEUICHUH 33a7a4 B MPO(ECCHOHATBHOM
NEeSTeTbHOCTH
N]1-30onk-2 Nwmeer HAaBBIKU MPOBEICHUS
9KCIIEPUMEHTOB 1O 3aJIaHHOW METOJIMKE M aHajIu3a MX
pE3yIbTAaTOB




4. CTPYKTYPA JNCHUITINHBI

OO01mas Tpy10eMKOCTh TUCHUIUIMHBI cocTaBiisieT 15.00 3aueTHbIX enuHuilbl, 540.0 akaaeMUUecKux

4acoB.
1 — Ne i/

2 — Tema (pa3zaen) AUCHUILUTMHBI, KypcoBasi paboTa (IMMPOeKT), MPOMEXyTOUHAS aTTECTAIUS

3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)
4.2 — Jlexuiuu B BUJE MPAKTUYECKON OATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — T1pakTUUeCKUE 3aHSITUS B BUJI€ MPAKTUUECKON MOATOTOBKU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTpob (B akaIeMHUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 6 7
4114243144 (45]146(47]148(4.9

1 O6paboTtka 1 4 8 10 Oruer o
pe3yIIbTaTOB nmabopaTopHOM
M3MepeHni pabore.

2 3aKOHBI 1 6 10 10 Ortuer o
KJIACCHUYECKOMN nabopaTopHOI
TUTHAMHUKH pabore.

3 Jlunamuka 1 6 8 8 OrTueT 110
BpAIIATEIFHOTO nabopaTopHOit
JIBIDKEHUS pabore.
TBEPIOTO Tela

4 | 3akoHBI 1 6 10 8 Ortuer o
COXPAHEHUS B nabopaTopHO
MEXaHHUKe pabore.

5 Konebanus B 1 6 8 8 Ortuer o
MEXaHUIEeCKHIX mabopaTopHOA
crucTeMax pabore.

6 Mexanuyeckue | 1 6 8 8 Ortuer o
CBOMCTBa 1abopaTopHOM
TBEPHBIX TET pabore.

7 | HoaroroBka x 1 5.8
3a4eTy
3auer 0.2

9 MonekynspHo- |2 4 6 2 Ortuer o
KHWHETHYeCKasl nabopaTopHOi
Teopust pabore.
CTPOCHHS




BEIICCTBA

10 | ITporueccer B 4 OTtuert o
razax nabopaTopHOM

pabore.

11 | CraTuctuueckmii 2 Ortuer o

METO]I B nabopaTopHOi
OIUCaHUU pabore.
MOJICKYJISIPHBIX

TIPOITECCOB

12 | OcHOBBI 4 Ortuer o
TEPMOIUHAMHUK nabopaTopHOM
u pabore.

13 | ABnenus 2 OrTuer 1o
MepeHoca B nabopaTopHO
HEPABHOBECHBIX pabore.
CUCTEMax

14 | XKugkoctu. 2 Otuer 1o
IToBepxHOCTHOE nmabopaTopHO
HATSDKEHUE pabore.

15 | TertoBsie 2 Ortuer o
CBOMCTBaA nabopaTopHOU
TBEPHBIX TET pabore.

16 | ®a3wiu 2 Ortuer o
(hazoBbIe n1ab0opaToOpHOM
MIpeBpaIIeHUs pabore.
BeIeCTBa

17 | IloaroToBka K 1.8
3a4eTy

18 | 3auer 0.2

19 | ITpuHIUTIBI 2 Ortuer 1o
paboTsl nabopaTopHO
3NEKTPOU3MEPUT pabore.
eITbHBIX
MpudbopoB

20 | OcHOBBI 2 Ortuer o
3NEeKTPOCTATUKH nabopaTopHOM

pabore.

21 | 3akoHbI 2 Ortuer 1o
MTOCTOSIHHOTO nabopaTopHO
TOKa pabore.

22 | DnexTpudeckuit 2 Oruer o
TOK B BaKyyMe nabopaTopHOU

pabore.

23 | MarauTHoe 2 Ortuer o
ToJIe ToKa nabopaTopHOM

pabore.

24 | dBuxeHue 2 Ortuer o
3apsHKEHHBIX nabopaTopHOi
4acTHL B pabore.
MarHUTHOM
rmoJe

25 | U3yuenue 2 Ortuer o
CBOICTB nabopaTopHOI
CETHETOIJICKTPHU pabore.

KOB




26 | UzyueHue 2 Ortuer o
CBOWCTB nabopaTopHOit
(beppOMarHuTHBI pabore.

X MaTepHayoB

27 | DneKTpOMarHuT 2 Ortuer 1o
HBIE KOJIeOaHus. nmabopaTtopHOi
SBnenus pabore.
pe3oHaHca B
LeTsiX
TIEPEMEHHOT O
TOKa

28 | [loaroroBka K 1.8
3a4eTy

29 | 3auer 0.2

30 | OcHoBsl 2 Ortuer o
thoTomerpun nabopaTopHOi

pabore.

31 | I'eomeTpuueckas 2 Ortuer o
OTITUKA nabopaTopHOit

pabore.

32 | Unarepdepentims 4 Ortuer no
nabopaTopHOU
pabore.

33 | Audpaxmms 4 Oruer o
nabopaTopHOM
pabore.

34 | ITonspuzamus. 2 Ortuer o
OCHOBBI J1abopaTopHOi
KPHCTAJUIOOTITH pabore.

KU

35 | KBanroBas 2 Ortuer o
Teopus CBETA. nabopaTopHOU
3aKOHBI pabore.
TETIOBOTO
M3ITyYeHUs

36 | OcHoBsl 2 Ortuer o
KBaHTOBOM abopaTopHOi
TeoOpUu pabore.
M3ITyYeHUs
CBETa aTOMaMu
Y MOJIEKYJIaMU

37 | IloaroroBka K 1.8
3a4eTy

38 | 3auer 0.2

39 | DkcrepuMeHTan 4 Ortuer o
bHBIE OCHOBBI nabopaTopHOU
TEOPHUH aTOMA. pabore.

ATOM BOJIOpOJIA
no bopy

40 [ OnTrueckue 4 Ortuer o
CHEKTPHI nabopaTopHOU
aTOMOB pabore.

41 | MHOTO3NIEKTPOH 2 Ortuer o
HBIE aTOMBI nabopaTopHOi

pabore.




42 | dusuka 5 2 6 2 Ortuer o
MOJICKYJT nabopaTtopHOi

pabore.

43 | AToM B mojie 5 2 6 2 OrtueT 1o
BHEIITHUX CHJI nmabopaTopHOA

pabore.

44 | KBaHTOBBIE 5 4 4 4 OTtuert o
CBOMCTBa 1abopaTopHOM
KOHJICHCHPOBaH pabore.

HBIX Cpel

45 | IloaroroBka K 5 1.8
3a4ery

46 | 3auer 0.2

47 | CsoiicTBa 6 4 6 4 Ortuer no
ATOMHBIX sIIIep 71ab0paTOpHOM

pabore.

48 | AnepHbie 6 4 6 4 Ortuer 1o
peakiuu. nabopaTopHOi
Mertonasl pabore.
M3YYCHHS
SITEPHBIX
peaxuuit

49 | Bzaumonericteue | 6 4 8 4 Ortuer no

SIIEPHOTO n1ab0opaToOpHOM
M3ITyYeHUs C pabore.
BEIIECTBOM

50 | OxcnepumeHnTan | 6 2 6 2 Ortuer o
bHBIE METO/IBI B 1a00paTOPHOM
usuke pabore.
BBICOKHX
SHEpruu

51 | PaguoaktusHOC | 6 4 8 4 Otuert 110
Th nabopaTopHOI

pabore.

52 | IloaroroBka k 6 1.8
3a4eTy

53 | 3Bauert 6 0.2

Hroro 0.0 140.0 240.0 10.0]1.2]100]| 0.0 | 1588

5. COAEP KAHME TNUCLHUITIIMHbI

5.1. IlpakTnyeckue 3aHsATHS

Haumenosanne TeMbl

CopepxaHue TeMbl

O6paboTtka pe3yJbTaTOB
M3MEpPEHUI

ITpumep pacuera NOrpemIHOCTEN NMPSMBIX U KOCBEHHBIX
V3MEPEHUI.

3aKOHBI KJIaCCUYECKOM JUHAMHWKH

ITpumenenue 3axkoHoB HploTOHA mpu BBIBOJIE pabouux
dhopmyI1 B TaOOpaTOPHBIX paboTax.

I[I/IHaMI/IKa BpalaTcIIbHOTO
JABMIKCHUS TBEPAOTO TCIa

IIpyuMeHeHrne 3aKOHOB JMHAMHUKHM TBEPAOrO Tela IpHu
BBIBOJIaX OCHOBHBIX pa0o4mnx ¢opmys B 1aOOpaTOPHBIX
paborax.

3aKOHBI COXpPaHCHHUA B MCXAHUKCE

[IpumeHeHne 3aKOHOB COXpAaHEHUSI B  MEXaHHKE.
[Tpumepsb! BbIBOJIOB pabouux (Gopmyi B 1a00paTOPHBIX
paborax.




Konebauus B
cucTeMax

MCXaHHNYCCKUX

[TpuMmeHeHne ypaBHEHUS TapMOHMYECKUX KOJIeOaHUH
npu BbIBoAe paboumx ¢opMmya B J1abOpaTOPHBIX
paborax.

MexaHnueckue CBOMCTBA TBEPIBIX
TeN

[Tpumenenue 3akona ['yka mpu pacuere aedopmaruit
TBEPIBIX TEIL.

MounekynsipHo- KHUHETUYeCKast
TEOpUsl CTPOCHMUS BEIlIeCTBA

[IpuMeHeHHsT 3aKOHOB MOJIEKYJISPHO- KHHETUYECKOU
TEOPUH.

Hpoueccm B ra3ax

ITpumenenue 3axkonoB MK'T B uzonporieccax.

CraTucTU4YeCcKu METO B
ONUCAaHUU MOJIEKYJISIPHBIX
IIPOLIECCOB

ITpumenenue CTATUCTUYECKUX METO/IOB npu
PACCMOTPEHUN CHUCTEM B MOJIEKYJISIPHO- KHUHETUYECKOU
TEOPUH.

OcCHOBBI TCPMOJINHAMUKHU

IIpumMenenue  3aKOHOB  TE€PMOJIMHAMUKH,
TEIUIOEMKOCTEN B PA3JIMYHBIX U30IMPOILIECCaX.

pacuer

SIBneHus IepeHoca B
HEPABHOBECHBIX CUCTEMAX

[Tpumenenue 3axkoHa CTOKca B pacyeTe MapameTpoB
BSI3KOCTH KUIKOCTH.

Kuakoctu.
HaTSHKEHUE

IToBepxHOCTHOE

Pacuer ITOBCPXHOCTHOT'O HATAKCHUA B )KUAKOCTU.

TernoBwie cBOMCTBA TBCPABIX TCJI

HpI/IMepBI PacdeTOB TCINNIOCMKOCTH HJId TBEPABIX TCII.

@da3pl 1 (pa3oBBIe TPEBPAIICHUS
BELLECTBA

I'paduueckne  3aBUCHMOCTH
(ha30BBIX IEPEXOJIOB.

IIpu HNCCIICAOBAHUHN

OCHOBBI 3IEKTPOCTATUKH

[Tpumepsl pacuera MOrpelIHOCTEN MPU UCIOJIb30BAHUU
JIEKTPOU3MEPUTENbHBIX MpuOopoB. [Ipumep pacuera
HATPSKEHHOCTH AIEKTPOCTATUUECKOTO noJjst
MMPOU3BOJIPHON KOH(PUTYpPAIIUH.

3aKOHEBI ITOCTOSSHHOTO TOKa

[Tpumenenue 3akoHOB Owma B BBIBOJAX paboOuux
dbopmyn B nabopatopHbix paborax. IlpakTuueckoe
NIpUMEHEeHHEe 3aKoHOB Kwupxroda s pa3BeTBIICHHBIX
3JIEKTPUUYECKHUX LIETIEH.

DIIeKTPUUECKUI TOK B BAKyyMe

Pacuer CKOPOCTHU ABHXXCHUS IJJICKTPHUUCCKOI'O 3apsaa B
QJICKTPOMAIrHUTHOM IIOJIC.

MarsutHOE 110JIe TOKAa

Pacuer ckopoctm 1pu  JIBWXKEHUHU

HaCTHUIIbl B MAIHUTHOM IIOJIC.

3apSIKEHHOU

Z[BI/DKCHI/IG 3aPsKCHHBIX YaCTUIl B
MArduTHOM IIOJIC

OCOOEHHOCTU TIOCTpOCHME TIpadUUecKOl 3aBUCUMOCTHU
MOJISIPU30BAHHOCTH CETHETO3JIEKTPUKA oT
HaNPSOKEHHOCTU  BHEIIHETO  3JIEKTPUYECKOTO  TIOJIS
(netnst ['ucrepesuca).

DJNEeKTPOMAarHUTHBIE  KOJie0aHus.
SIBneHMsT pe3oHaHCA B IEISIX
MIEPEMEHHOT0 TOKA

HpI/IMCHeHI/Ie 3dKOHOB I'apMOHHNYCCKUX KoJeOaHui JUIA
QIICKTPOMATHUTHOT'O KOHTYpPA.

OcHoBBI (poTOMETpUU

[Tpumeps! pacueta GOTOMETPUYECKUX ITAPAMETPOB.

FCOMeTpI/ILICCKaH OIITHKA

[Tpumenenue hopmyIibl
F€OMETPUYECKOU ONITUKU

JIMH3bI u 3dKOHOB

Nnrepdepenuus [Tpumep pacuera pa3HOCTU XOAa NMPU UHTEPPEPEeHIUN B
TOHKUX IIIeHKaX. BeiBoxg paboueit Qopmynsl  11s
pacuera paauyca koseln Hprorona.

Hudpaxuus IIpumenenne wmeroma 30H DpeHens nOpu  BBIBOAE

pabouux ¢dopmMyn B J1a0OpaTOPHBIX paboTax IIpH




paccmotpennu nudpakuun Openens u GpayHrodepa.

[Tonsipuzanusi. OcCHOBBI

KPUCTAJNIOOIITUKHN

ITpumenenue 3akoHoB Masmtoca u bprocrepa.

KBanToBas Teopus cBera. 3aKOHBI
TEIUIOBOTO U3 TyUeHUS

ITpumenenune 3aKOHOB TEIJIOBOTO W3JIy4YEeHUSs.
PaccmoTpenne Mogaenu aOCOMIOTHO YEPHOro  Tena.
[Tpumenenue ¢pynkimun Kupxroda.

DKCHepUMEHTAJIbHbIE OCHOBBI
Teopuu atoma. ATOM BOJIOpOJA
o bopy

[Tpumep pacyera moTeHUHANIA IPU BO30YKACHUN aTOMA.

Onruueckue CIICKTPBI aTOMOB

[TpumeneHne cepuaIbHBIX  3aKOHOMEPHOCTEN
pacuere nocTosiHHOM Punbepra.

npu

MHOFOC—)J’ICKTpOHHBIC 4dATOMbI

OnucaHue COCTOSIHMSI aTroMa C KBAHTOBOM TOYKH
3peHusl.

Dusuka MOJIEKYJI

[Tpumeps! aHanM3a 3JEKTPOHHBIX CIIEKTPOB.

ATOM B IM0JI€ BHEIITHUX CUJI

OmnucaHue COCTOSTHHMSI aTOMa BO BHEIIIHEM ITOJIC.

KBanTOBBIE CBOWCTBA

KOHACHCUPOBAHHBIX CPEO

Pacuer OHCPIMr aKTUBAllUH.

CBoiicTBa aTOMHBIX SJ€p

ITpumepsr  Mopeneld  aTOMHOTO Ananus

HEJIOCTaTKOB MOJEJIICH.

sapa.

S nepHsie peaxuuu. MeTtoanl
U3YUYCHUS SAICPHBIX PEAKIIUN

[IpuMeHeHne CTATUCTUYECKUX METOAOB B SIACPHOU
dbusuke. PacueT yenpHON SHEPrUM.

B3aumonerictBue
W3JIy4YEHUS C BEIIECTBOM

SIEPHOTO

PaCCMOTpCHI/IC BHOOB BSaHMOHeﬁCTBHﬁ Pa3JINYHbIX

BUIOB U3JTy4YCHU.

DKCIepUMEHTAaIbHbIE METO/Ibl B
(u3uKe BBICOKUX SHEPTUid

B3auMojelicTBUST 3JIEMEHTAPHBIX YACTULl U SIAEp IIpU
BBICOKHX 3Heprusix. [ImazmMenHoe cocTosiHue BelecTBa.

PamgnoakTuBHOCTE

Pacuer sHepruu npu pacnaze.

5.2. JIaGopaTopHbie 3aHATHS

HaunmMenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

O06paboTtka
U3MEPEHUN

pE3yJIbTaTOB

JIabopatopnas «ObpaboTtka

U3MEPEHUI.

pabota pe3yJIbTaTOB

3aKOHBI KJIACCUYECKON TUHAMUKU

JlaGopatopnas paborta «IIpoBepka BTOpPOTO 3aKOHA
HrroToHa Ha mammnae ATByIa»;
JlaGopaTopnas pabora «M3ydeHne MpoIeccoB TPEHUS.

JnHamuka BpAIIATEIILHOTO
JIBMDKEHUS TBEPAOTO Tela

JlaGopaTtopnas pabora «M3ydyeHne 3aKOHOB JUHAMUKU
BpAllATEILHOTO JIBUXKEHUSY,;

Jlabopatopnas pabora «lM3yueHwe BBIHYXICHHOM
MIPEIIECCUN TUPOCKOIIAY;
JlaGopatopnass paborta  «OmpenereHMe  MOMEHTa

MHEPLUHWHU TCII IIPHU ITOMOIIU KPYTUIBHOTO MasATHHUKA».

3aKOHBI COXPAHEHUS B MEXaHUKE

JlabopaTtopnas pabota «M3yueHue mmpoiiecca yaapar»;
JlaGopaTopHas pabota «3yueHue 3aKOHOB
COXpaHEHUsST MOMEHTAa UMITyJIbCa W SHEPTrUHM TPH
ITOMOIIA KPYTHIIBHOTO MasiTHUKAY;

Jlabopatopnas pabota «IIpoBepka 3aKOHa COXpaHEHUS
SHEPIruu Ha MasTHUKEe MaKcBeIa.




Konebanuss B  mexanumdeckux | Jlabopatopnass pabora  «M3yueHue OOOpPOTHOTO
CUCTEMAX MasiITHUKA.

Mexanuueckue cBoiicTBa TBepablx | JTabopatopHass pabora «l3yueHne MeXaHMUYECKUX
Tell CBOMCTB TBEPIBIX TEIN.

MouekyisipHo- kuHeTnueckas | Jlabopatopnas pabora «OmnpeneneHue  JIUHEHHBIX

TCOPHA CTPOCHUSA BCIICCTBA

Pa3sMEPOB MOJICKYII I10 IO IIATHA».

HpOI_[CCCI)I B ra3ax

JlaGopaTtopHas pabora «OrnpeneraeHue YHUBEPCATIbHOM
ra30BOM MTOCTOSTHHOMY;

JlaGopatopnass  pabora «OmnpeneneHue  mnoxkazaTens
anuabaTel  BO3JyXa  METOJIOM  aauabaTUYecKoro
pACIIUPEHUS.

CraTtuctuyeckuii METO]T B
OIUCAaHUU MOJIEKYJISIPHBIX
MPOLIECCOB

JlaGopatopnass pabora «M3yueHue CTAaTUCTUUECKUX
3aKOHOMEPHOCTEN Ha MEXaHMYECKUX MOJIEIISX);
JlabopatopHas paboTta «KomnbroTepHoe
MOJICTTMPOBAHHE IMPOIIECCOB YCTAHOBIICHUS PaBHOBECHS
B CTATUCTUYECKUX CHCTEMAX).

OCHOBBI TEpPMOJIUHAMUKHI

JlaGopatopnas pabora «OmpeneneHue  yAeIbHOM
TEIJTIOEMKOCTH Y TEIUIOTHI MAapO0O0pa30BaHUS BOIBI.

SBiaeHus IICPCHOCA B
HCPABHOBECHBIX CUCTEMAX

JlaGopaTtopnas pabota «OmnpeneneHue cpeaHen JIIUHBI
cBoOoaHOTO Tpobera W 3GGEKTUBHOTO IUAMETPA
MOJIEKYJI BO3/IyXa»; JlaGopaTopnast pabora
«Omnpenenenue TEeMIIEpaTypPHO 3aBUCUMOCTH
K03 uIeHTa BA3KOCTH KUIKOCTHY.

Kunkocrtu. IToBepxHocTHOE | JTabopaTopHass pabota «Ormpenenenre KodhduimeHTa

HaTsDKECHUE TTOBEPXHOCTHOTO HATSKEHUS KUIKOCTH KaIMILISIPHBIM
Metonom»; JlabopatopHass pabora «OmnpeneneHue
TeMIIepaTypPHOM 3aBUCUMOCTH KO3 uiimeHTa
MOBEPXHOCTHOTO  HATSDKEHUS  JKHIKOCTH METOIO0M
Pebunnepa».

TeroBsie cBOMCTBA TBepAbIX Tel | JTabopaTtopHas pabora «OmnpeneneHue

TEIJIONPOBOJHOCTH TBEPABIX TEIL.»;
JlaGopatopnas pabora «OrnpeneneHue TEMIOEMKOCTU
MeTaJIa METOJ0M OXJIAXKACHUS.

@a3pl U (pa3oBble MpPEBpALLECHUS
BeIlleCTBa

JlaGopatopnas pabora «HMcciaenoBanue dazoBoro
nepexona | poma M M3MEHEHUs] SHTPOINUU Ha MPUMEPE
KPHUCTAUTA3ALUN TUIIOCYIbPUTAN;

Jlabopatopnas pabora «IlocTpoenue kpuBoit pazoBoro
PaBHOBECHS BOJIbD».




[TpuHUMIIBI paboThI

JIEKTPOU3ZMEPUTEIIBHBIX
npubopoB

Jlabopatopnas paboTa «IeKTPOU3MEPUTETHHBIE
pUOOPHI»;
Jlabopatopnas paboTta «I'panynpoBka

3ICKTPOU3ZMEPUTEITBHBIX TTPUOOPOBY;

Jlabopatopnass pabora «M3ydeHHe BIEKTPOHHOTO
ociuuiorpada U U3MEpeHHe YacTOThl METOAOM (UTYD
JIuccaxy».

OCHOBBI 31EKTPOCTATUKH

JlabopatopHas paboTta «3yuenue
3IIEKTPOCTATUICCKOTO TOJISI».

3aKOHEBI ITOCTOSHHOTO TOKa

Jlabopatopnass pabora «M3mepeHne COMPOTUBIICHHS
MOCTOBBIM METOOMY;

JlabopatopHas pabora «HccnenoBanue
HEOHOPOAHOTO yJyacTKa eIy,

JlaGopatopnass  pabora  «MccnemoBanue KII/J
HMCTOYHUKA TOKAY.

DIIEKTPUUECKHI TOK B BAKyyMe

JlaGopatopnass pabora «OrmpeneneHue YIEIbHOTO
3apsiia 3JEKTPOHA C TTIOMOIIBIO BAKYYMHOTO JUOIAY.

MarsHuTHoe€ 1oJie ToKa

Jlabopatopnass pabora  «M3MepeHue MarHUTHOM
WHIYKIIMHU 3JIEKTPOMATHUTA.

I[BI/I)KCHI/IG 3apPsHKCHHBIX 4aCTUI B

MAarduTHOM II0JIC

JlaGopatopnass pabora «OmpeneneHue  yIEIbHOTO
3apsiga AJMeKTpOHA METOAOM MAarHUTHOW (POKYyCHpPOBKHU
AJICKTPOHHBIX ITyUYKOBY.

N3zyuenne cBolicTB | JTabopaTopHas pabora «HccnenoBanue
CErHETOIJIEKTPUKOB CErHETOIEKTPUUECKHUX CBOMCTB TPUIIIMLUHCYIb(hATAY.
N3zyuenne cBoiicTB | JTabopatopHas pabora «3yuenue CBOMCTB

(dheppOMarHUTHBIX MATEPUAJIOB

(heppOMArHUTHBIX MATEPUATIOBY.

DJNEeKTPOMATrHUTHBIE  KOJIeOaHus.

SIBiieHus pe3oHaHca B
IIEPEMEHHOI'O TOKa

LEeTIsIX

JlaGopatopnass pabora «MccrmenmoBaHue — SIBICHUS
pE30HAHCA B 3JIEKTPUYECKUX LEISIX».

OcHoBBI poTOMETpUH

JlaGopaTopnas pabota «D@oTOMETPUS».

FCOMCTpI/I‘{eCKaSI OIITUKA

Jlabopatopnas pabota «/3y4eHre TOHKUX JIMH3;
JlaGopatopnas pabota «OrmpenerneHue IoKazaTess
MPEJIOMJICHUST TPO3PAaYHON IIACTHHBI C TIOMOUIBIO
MHUKPOCKOTIa».

Nurtepdepenums

JlaGopatopnas pabora «M3yuenue wuHTepdepeHIIUN
CBETA Ha YCTaHOBKE ¢ Ounpusmoit dpenens»;
Jlabopatopnass pabora «M3yuenue wuHTEpDhEepeHIINN
CBETA B TOHKHX TUIACTHHKAX;

JlaGopatopnas pabora «MuTepdpepomerp Maxa-
Llennepar.




Hudpaxmmst

Jlabopartopnas pabota «M3yueHue Auppakiiy CBETa»;
JlabopatopHast paborta «udpakinoHHBIE ONTHYECKUE
JJIEMEHTBDY;

JlaGopatopnas pabota «Audpakius
yIBTPa3BYKOBBIX BOJTHAX B KHUIKOCTHY.

CBCTa Ha

[Tomsipuszanusi. OcHOBBI

KPUCTAJUIOONITUKHT

JlaGopatopnas padota «M3yueHnue 3akona Maiocar;
Jlabopatopnas paborta «Onpenenenue yria bprocrepar;
JlabopatopHas pabora «M3yuenune SIBJICHUS
€CTECTBEHHOI'0 BpAIlEHUS IUIOCKOCTH IOJISIpU3ALIN
CBETaY.

KBanToBas TCOPHUs CBCTA. 3aKOHBI
TCILJIOBOI'O U3JTYUCHUA

Jlabopatopnas paborta «M3yueHue 3aKOHOB TEIJIOBOTO
U3ITYYECHUS;

JlaGopatopnass  pabora  «CraTUCTHKA
n3nyueHus. Dopmyna [lnankar.

npoiiecca

OcHoBbl ~ KBaHTOBOM  Teopuu | JTabopaTopHas paborta «3ydyeHue ra3oBoro jazepar.
WU3JIy4eHUsT CBeTa aToOMaMHM |

MOJIEKYJIaMH1

DKCIepUMEHTaJIbHbIE ocHOBHI | JTabopatopnass paborta «OmpeneiaeHue MOTEHIMAA

Teopun aTtoma. ATOM BOAOpOAA
o bopy

BO36y>K)IeHI/I${ ATOMOB MHCPTHBIX I'd30B».

OnTuyeckue CreKTpbl aTOMOB

Jlabopatopnass paborta «M3yueHue crekTpa arToma
BOJIOpOJA U OIpe/eNieHre OCTOsIHHOM Pundepray;
Jlabopatopnas pabota «3yueHue ciekTpa HaTpUs».

MHOro371eKTpOHHBIE ATOMBI JIabopatopnas pabota «KBaHTOBBIE 4yycia.
DHEPreTUYeCcKUe COCTOSHUS AaTOMOB U MOJIEKYJI».
Dusuka MOJIEKYJI JlaGopatopnass pabora «IlomyyeHue u  aHaIU3

JIEKTPOHHBIX CIIEKTPOB OPTaHUYECKUX KPACUTEIICH».

ATOM B I10JI€ BHEIITHUX CHUJI

JlabGopatopnas pabota «M3yuenne adekra 3eemaHa».

KBanToBbIE CBOMNCTBa

KOHICHCUPOBAHHBIX CPC

Jlabopatopnass  pabora  «OmpeneneHue
AKTUBAIUU TIOJTYTIPOBOTHUKAY.

SHEPTUHU

CBoiicTBa aTOMHBIX SJIEP

Jlabopatopnass pabora «CTaTUCTHYECKHE 3aKOHBI B
SIIepHON (PU3UKE».

SnepHbie peaxuuu. MeTtoanl
U3YUYEHHUS AIEPHBIX PEAKIIUMN

JlaGopaTtopnas pabora «HccnenoBanue
razopas3psiIHOTO CUETUUKAY;

Jlabopatopnass  pabora  «lo3pl  MOHMU3UPYIOUIUX
W3JIYYCHUI;

JlaGopatopnass pabota «/lenenue smep. AnepHblii
peaxTop».

BzaumoneiictBue
U3JIy4YEHHS C BEIIECTBOM

AACPHOTO

Jlabopatopnas pabora «M3ydeHne TPEKOB 3apsSKEHHbBIX
YACTHUILD.




BKCHepI/IMeHTaHBHbIe MCTOAbI B

(u3uKe BBICOKUX HEPTUid

SHEPIUN».

JlaGopaTopHas pabora «BBemeHne B (pU3MKY BBICOKUX

PammnoakTuBHOCTH

HJacCTHI 11O BEJIIMYMHE UX Hpo6era»;

JlabopatopHast pabota «OrmpeneneHrne MaKCUMalbHOMN
9HEPTruu || MBIYyYCHUS PAAMOAKTHUBHBIX BEIIECTBY;
JlaGopatopHas pabota «OrmpeneneHue dSHEprum [

Jlabopatopnass  pabora  «OmpeneneHue  Inepuoaa
IoJiypacnaja J0JAroXUBYIIEro U30TOIay.
6. CAMOCTOSATEJIBHASA PABOTA
Ne | HaumeHnoBaHue TeMbl Coneprxanue TeMbl (pasaena) TpynoemkocTs
/I (pa3znena) B
aKaJIeMUYECKHUX
yacax
| OO6paboTka Nzyuenne  Teoperuueckoro marepuana, | 10
pe3yJIbTaTOB NOArOTOBKA OTYETOB o
U3MEpeHu i nabopaTOpHBIM paboTam.
2 3akoHbl Kiaccuueckol | M3yueHue  TeopeTuueckoro  Martepuana, | 10
JTUHAMUKA MOJITOTOBKA OTYETOB o
J1ab0paTOPHBIM paboTam.
3 Junamuka HN3yueHne  TeopeTHueckoro martepuana, | 8
BpalaTeIbHOTO MOJIrOTOBKA OTYETOB o
IBIDKEHUSI  TBEpAOTO | TabopaTopHbIM paboTam.
Tena
4 3akoHbl coxpaHeHus B | M3yueHue  TeopeTHUYecKOro marepuadnia, |8
MEXaHUKe MOJrOTOBKA OTYETOB o
nabopaTOpHBIM paboTaMm.
5 Konebanus B | MU3yueHune TeopeTHdeckoro marepuana, | 8
MEXaHUYECKUX MOJITOTOBKA OTYETOB o
CUCTEMAX 1abopaTOpHBIM paboTaMm.
6 MexaHuueckue HM3ydyeHue  TeopeTUUECKOTO  maTepuana, | 8
CBOICTBA TBEPIbIX TE€N | MOJATrOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.
7 IToaroroBka k 3auery | M3yueHue  TeopeTMyeckoro marepuaia. | 5.8
[ToaroroBka 1Mo KOHTPOJIBHBIM BOIIPOCAM.
8 MounekynsipHo- Nzyyenne  Tteopernyeckoro  martepuana, | 2
KMHETUYECKAsl TEeopHs | MOArOTOBKaA OTYETOB 1o
CTPOEHUS BEILLIECTBA 1a00paTOpHBIM paboTaM.
9 ITpoueccer B razax HN3yuyenue TeopeTHUECKOTO  MaTepuana, | 4
MOJITOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.
10 | Cratuctuueckuii Nzyuenne TeopeTuueckoro martepuana, | 2
METOJT B  OIHCAHUU | MOJATOTOBKA OTYETOB no
MOJIEKYJISIPHBIX nabopaTopHbIM paboTam.
MPOLIECCOB
11 | OcHoBBI Nzyuenne TeopeTruueckoro martepuana, |4
TEPMOJMHAMUKHU MOArOTOBKA OTYETOB o




J1ab0paTOPHBIM paboTam.

12 | SIBnenuss mepeHoca B |M3ydeHne TeOpeTUUECKOro  MaTepuana, |2
HEPABHOBECHBIX MOJrOTOBKA OTYETOB 1o
CUCTEMAX 1a00paTOpHBIM paboTaM.

13 | Kugkocrtu. HN3ydyenue  TeopeTUUECKOTO  MaTepuana, | 2
IToBepxHOCTHOE MOJITOTOBKA OTYETOB o
HATSDKEHUE J1abopaTOPHBIM paboTam.

14 |[TennoBble  cBoiicTBa | M3yyeHne  TeopeTUUECKOTO  MaTepuaia, | 2
TBEPJIbIX TEJ MOArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.

15 [®Pa3zer wu  (dazossle | U3yuenne  teopeTmyeckoro  martepuana, | 2
MpeBpaIeHus MOArOTOBKA OTYETOB o
BEIIECTBA nabopaTOpHBIM paboTam.

16 |IloaroroBka k 3auery |M3yueHue TeopeTuueckoro martepuana. | 1.8

[ToaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.

17 | Ilpunmunsel  paboTsl | U3ydueHne  TeOopeTHYecKoro  marepuana, | 2
NEKTPOU3MEPUTEIIbHBI | MOATOTOBKA OTYETOB o
X IpubOpoB 1a00paTOPHBIM paboTaM.

18 [ OcHoBBI M3ydyeHue  TeopeTUUECKOTOo  MaTepualia, | 2
NEKTPOCTATUKHU MOArOTOBKA OTYETOB no

J1abopaTOPHBIM paboTam.

19 | 3akoHbl mOCTOSIHHOTO | MI3yueHne  TEOpeTHUYecKoro  marepuana, | 2

TOKa MOJArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.
20 | Onextpuueckuil TOK B | M3ydyeHMe  TeOpeTHUecKOro  Marepuana, |2
BAKyyMe IIOJArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.
21 | MarauTHoOe noJie Toka | MI3ydeHue  TeopeTHdYecKoro  marepuana, | 2
MOJArOTOBKA OTYETOB o
J1a00paTOPHBIM paboTam.

22 | ABuxenue HN3ydyeHue  TeopeTHUECKOTO  MaTepuana, | 2
3apsUKEHHBIX YacTHUll B | MOJATOTOBKA OTYETOB o
MarHUTHOM I10JIe nabopaTOpHBIM paboTaMm.

23 | U3yuenue cBOMCTB | M3yueHne  TeopeTHUecKoro  martepuana, |2
CErHETORJIEKTPUKOB MOArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.

24 | A3yueHue cBoMcCTB | M3yueHne  TeopeTudeckoro marepuaia, | 2
(beppOMarHUTHBIX MOArOTOBKA OTYETOB o
MaTepHaioB nabopaToOpHbIM paboTam.

25 | OneKTpOMarHuTHbIE N3zyyenne Tteopernyeckoro  martepuaina, | 2
KojiebaHus. SIBleHus | MOArOoTOBKA OTYETOB o
pe3oHaHca B LEMsX | 1abopaTOpHBIM paboTam.

MEPEMEHHOTO TOKA
26 |IloaroroBka k 3auety |M3ydeHne  Teoperuueckoro marepuana. | 1.8
IToaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.
27 | OcHoBbl poTomerpun | MI3ydueHne  TeopeTUUecKOoro  martepuana, |2
MOJArOTOBKA OTYETOB o

nabopaTOpHBIM paboTaMm.




28 | 'eomerpuueckas HM3ydyeHue  TeopeTUUECKOTO  MaTepualia, | 2

ONTHKA MOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

29 | UnTepdepenuus Nzyyenne  Tteopernyeckoro martepuana, |4
MOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

30 | Audpakius Nzyuenne TeopeTuueckoro martepuana, | 4
IIOJArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

31 [Ilonspusauus. Nzyyenne  Teopernyeckoro  martepuana, | 2
OcHOBBI MOJArOTOBKA OTYETOB o
KPHUCTAJUIOONTUKHU 1a00paTOPHBIM paboTaM.

32 | KBanroBas teopus | I3yuenne  TeopeTMyeckoro  marepuana, | 2
CBeTA. 3aKOHBI | TOJArOTOBKA OTUYETOB o
TEMJIOBOTO U3Iy4YeHUs | TabopaTopHbIM paboTam.

33 | OcHoBbl ~ KBaHTOBOU | I3yueHue  TeopeTHUeckoro mMartepuana, |2
TeOpUu W3JIy4eHUs | MOArOTOBKA OTYETOB o
cBeTa  aToMaMu U | JIabOpaTOPHBIM paboTam.

MOJIEKYJIaMH1

34 | IloaroroBka k 3auety | MI3yueHue  Teoperuueckoro wMartepuana. | 1.8
[ToaroroBka 1Mo KOHTPOJIBLHBIM BOIIPOCAM.

35 | OkcnepumenTtanbhuble | M3yueHune  TeopeTuueckoro - martepuana, | 4
OCHOBBI TEOPUU aTOMA. | TIOJArOTOBKA OTYETOB o
AToM BoOmopoJa IO | T1aGopaTOPHBIM paboTam.
bopy

36 | Ontuyeckue crexkTpsl | U3yueHne  TeopeTuueckoro  martepuana, |4
aTOMOB IIOJArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.

37 | MHOT03JIEKTPOHHbIE N3zyyenne TteopeTnyeckoro  martepuana, | 2

aATOMBI MOJITOTOBKA OTYETOB o
J1ab0paTOPHBIM paboTam.

38 | ®dusnKa MOJEKYTT Nzyuyenne Tteopernyeckoro martepuana, | 2
MOJITOTOBKA OTYETOB o
nabopaTOpHBIM paboTaMm.

39 | Atom B moje BHemHuX | I3yueHne  TeopeTuueckoro  martepuana, | 2

cul MOArOTOBKA OTYETOB o
J1abopaTOPHBIM paboTam.

40 | KBaHTOoBbBIE CcBOMCTBa | MM3yueHne  TeopeTHMdyeckoro marepuana, |4
KOHJCHCUPOBAHHBIX MOArOTOBKA OTYETOB o
cpen J1abopaTOPHBIM paboTam.

41 |IloaroroBka k 3auety |M3ydyeHne  Teoperuueckoro marepuana. | 1.8

[ToaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.

42 | CpoiicTBa aTOMHBIX | MI3yueHue  TeopeTHdyecKoro marepuana, | 4
sanep MOJrOTOBKA OTYETOB o

nabopaTOpHBIM paboTaMm.

43 | SnepHbie peakuuu. | U3yuenue  TeopeThueckoro marepuana, | 4
MeTtob1 M3Yy4YeHUSs | MOATOTOBKA OTYETOB o

SIIEPHBIX peAKIUN

J1abopaTOPHBIM paboTam.




44 | BzaumojeicTBue HM3ydyeHue TeopeTHUEeCKOTO  MaTepuana, | 4

SJIEPHOTO M3JTyYEHUs C | MOJATrOTOBKA OTYETOB o
BELLIECTBOM nabopaTopHbIM paboTam.

45 | OkcnepumeHTalbHble | MI3ydyeHMe  TeOpeTUYecKoro  Marepuana, |2
METOJbI B  (pU3MKE | MOJATrOTOBKA OTYETOB o
BBICOKUX SHEPrUi nabopaTOpHBIM paboTaMm.

46 | PaguoakTUBHOCTH Nzyuenne TeopeTuueckoro martepuana, | 4

IIOJArOTOBKA OTYETOB o

J1abopaTOPHBIM paboTam.

47 | IloaroroBka k 3auety |M3yueHne TeopeTruueckoro matepuana. | 1.8
IToaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MU

JIabopaTopHble pabOTHI MPOBOAATCS YUeOHBIX JabopaTopusix « MeXaHUKU U MOJIEKYJISIPHON
busukm», «OIekTpuyecTBa U MarHeTusma», «ONTUKM, AaTOMHOM U  siAepHOU
¢busukn». JTabopaTopun yKOMIUIEKTOBAHBI CIIEHUAIBHBIM OOOpYI0BAHUEM, MO3BOJISIOIIEM
MPOU3BECTU Yy4ueOHbIE JAOOpPATOPHBIE SKCHEPUMEHTHI MO BCEM OCHOBHBIM pas3ieiiaM
JTUACIUTUIMH Moyt «O0mmas pusukay.

JlabopaTtopHble 3aHATHS OPHEHTHUPOBAHbI HAa MNPUOOpPETEHHE CTYJECHTAMU HABBIKOB
9KCIIEPUMEHTAJIBHOIO UCcienoBaHus (pusnyeckux spieHuil. [lpenonaBarenb KOHTPOIUPYET
Ka4eCcTBO CAMOCTOSITEIbHON MOATOTOBKH CTYAEHTOB K IPEACTOSIIIEMY UCCIEI0OBAHUIO B XO/E
MpOoLEaYpPbI I0MyCcKa K paboTte. BBuAy TOro, 4to JaHHasi AUCHUIUIMHA TPEOYET OT CTYIEHTOB
MaKCUMaJbHOM CTENEHU CaMOCTOSITEJIbHOCTH B MOATOTOBKE M NMPOBEACHUM HCCIEHOBAHUSA,
OCHOBHBIE (DYHKLUHU MPENoaaBaTessl CBOASITCS K KOHTPOJIO UM KOHCYJIbTHpOBaHUIO. Tax,
IpenojaBaTtelb  00s3aH IPOBEPUTH  MPABUIBHOCTH COOpPAaHHONW  YCTAHOBKM  WIH
JNEKTPUUECKON CXEeMbl, KOHTPOJIUPOBATH COOJIOJEHUE CTYJAEHTAMHM TMPABUII TEXHUKHU
0€30MaCHOCTH M NPAaBUIBHOCTHh OCYIIECTBIIEHUS! 3KCIIEPUMEHTAIbHBIX JedcTBHil. Kpome
TOrO, OH NPOBEPSET JOCTOBEPHOCTh CHSATBHIX ITOKAa3aHUM M MOAMMUCBHIBAET TAOIMUBI C
pe3yJibTaTaMM U3MEPEHUI B Ja00PATOPHOM XKYpHAJIe CTYIEHTA.

BaxHbIM 3TanoMm 1abopaTOpHOIrO MPAKTUKYMa SIBIISETCS OTYET CTYJEHTOB O BBIIOJHEHHOMN
pabote. Hapsigy ¢ koHTpodupytomed u oOydaromeid ¢GyHKIMEH 37ech pealu3yroTcs
BOCMIUTATENIbHAS W pa3BuBaromias ¢GyHKuus ydeOHOro mporecca. I[lpemogaBaTens
Npe/iaraeT CTyACHTY OTBETUTh Ha PsiJi KOHTPOJIBHBIX BOIIPOCOB IO TEOPETUYECKOMY U
METOAMYECKOMY COJEPKaHUIO JTabopaTopHOro uccienoBanus. CTyAeHTY Ipejjiaraercsi He
TOJBKO M3JI0KUTh TEOPETHMUECKUE OCHOBBI IPUMEHSEMOIO METO/d, HO U CPaBHHUTH €rO C
JPYTMMH METOJAaMU PEIIeHHS [JaHHOM OSKCIEPUMEHTAJIbHOW 3aJayd, OILEHUTh UX
JIOCTOMHCTBA U HENOCTATKU. IIprMeHs MPUHIIUIIBI UCCIEN0BATENIBCKOIO METOAa O0YUYEHU s,
CTyIeHTaM B psie paboT mpemyaraerca pas3padoTaTb COOCTBEHHYIO KOHLEIMIHUIO
7a00paTOPHOrO 3KCIEPUMEHTA WM YCOBEPLICHCTBOBATH IPUMEHSIEMYIO METOAUKY. B
npouiecce  obcyxkaeHuss paboTbl M €€  Pe3yJbTaTOB IpernojaBaTellb  pPa3BUBAET
Mpo(EeCCUOHANTBHYIO Pe(dIEKCHI0 CTYACHTOB, KOTOPBIE MOJDKHBI HAYYUTHCS KPUTHUYCCKH
OTHOCUTBCSI K IOJIyYEHHBIM pe3yjbTaTaM, YMETb OLEHUTh HX JOCTOBEPHOCTb, BBISIBUTH
HMCTOYHUKHU YCTPAHUMBIX U HEYCTPAHUMBIX IIOIPEIIHOCTEN U T.II.

IIpu ocBoennu auctuIuMHbl «OOmMMI PU3NYECKUN MPAKTUKYM» WIUPOKO MPUMEHSIOTCS
WHTEPAKTUBHbIE TEXHOJOTMU OOYYEHUs: KOMIIBIOTEPHOE MOJEIMPOBAHUE (PUIMUECKUX
MpOLECCOB U sABJIEHMI. B mabopaTopusix HMEIOTCS KOMIIBIOTEPbI CO CHEUUAIbHOU
nporpammoii  «BuprtyanpHas ~— maGopatopusi»,  KOTOpas ~ MOJEIHPYET  MHOTHE
9KCIIEPUMEHTAJIbHbIE YCTAHOBKU, MMEIOIIMECS B J1a0OpaTOpuu, U MO3BOJSET IMPOBOJIUTH
BUPTYyaIbHbI (PU3NYECKUI 3KCIIEpUMEHT, paboTasd Kak TpeHaxep. JlaHHas TexHOJIOrus
CYILLIECTBEHHO IMOBBIIIAET KAYECTBO MOArOTOBKHU CTYJIEHTA K OCYIIECTBIIEHUIO SKCIIEPUMEHTA
B p€aJIbHBIX JTA0OPATOPHBIX YCITOBUSIX.

8. OUEHOYHBIE CPEJICTBA JIJId IPOMEXYTOYHOM ATTECTALIUU

OnucaHue nokasaTeniell 1 KpUTEpUEB OLIEHMBAHUS KOMIIETEHLUH HA Pa3jIMYHBIX 3Talax ux



dbopMUpOBaHMS, ONMUCAHUE KA OICHUBAHMS, TUMIOBBIE KOHTPOJIbHBIC 3aJaHUS VI MHBIC
MaTepuaibl, HEOOXOAUMBIEC [IJIsl OLIEHKM 3HAHWUN, YMEHHMI M HaBBIKOB, XapaKTEPU3YIOLIUX
sTansl POpMHUPOBAHUS KOMIIETEHIMH, a TaKKe METOJUYECKHE MaTepHUalibl, ONpeaeIsIoe
MpoLEeaypbl OLEHUBAHUS 3HAHUN, YMEHUI W HABBIKOB OTpaXXeHbl B (POHIE OIEHOYHBIX
CpencTB no aucuuIuinHe «O0muii Gu3nyecKuii mpakKTUKYM».

ITprmepHbIE BOPOCHI K 3a4€Ty

Mexanuka (I cemectp)

1. TIlpaBuna Ge3omacHOCTH B yueOHOI JabopaTopun. KakoBbl HICTOYHUKH OMTACHOCTU?

2.  HNzmepenus B ¢pusuke. CucreMbl eIMHUL U3MEPEHUs. BUIbI 1 METOIbI U3MEPEHUH.

3.  VYcTpoiCTBO aHAIUTHYECKMX BecoB. [lompaBku HaA TOTPENIHOCTH TMPU TOYHOM
B3BEIIMBAHUH.

4. 3akoHBI KJIACCHUYECKOU NTMHAMUKH ((HOPMYIUPOBKA, POJIb B PEUICHUH 3aa4l OMUCAHUS
JIBIDKEHMS, TPAHUIBI MPUMEHUMOCTH). MeToibl 3KCIEPUMEHTAIBHONW MPOBEPKU 3aKOHOB
Herorona.

5. 3aKkoH COXpaHEHUs HMMIIyJbCa W €ro pojib B MpHupoae. MeToabl IKCIePUMEHTATHLHON
MPOBEPKH 3aKOHA COXPAHEHUS UMITYJIbCA, CPABHEHUE METO0OB, OIICHKA MOTPEIIHOCTH.

6. 3aKOoH COXpaHEHUS MEXAaHWUYECKOM JHEpruM U €ero pojb B mpuponae. MeToasl
9KCIIEPUMEHTAJIBHON MPOBEPKU 3aKOHA COXPAHEHUsI SHEPTUH, CPABHEHUE METOJIOB, OIIEHKA
MOTPEITHOCTH.

7. 3akoH COXpAaHEHHUS] MOMEHTA HUMITYyJIbca. METOABl IKCIEPUMEHTAIBHON MPOBEPKU
3aKOHA COXPAaHEHHS SHEPTUH, CPABHEHHE METO/I0B, OLIEHKA MOTPEITHOCTH.

8. Meroabl 9KCHEPUMEHTAIBHOTO OINpEAeNIEHUs] YCKOPEHUs CBOOOJHOTO TaJIeHUs,
CpaBHEHHUE METO/I0B, OLIEHKA MOTPEIIIHOCTH.

9. OCHOBHOI 3aKOH JMHAMUKHU BpAIIaTEILHOTO ABMXEHUS. MeTO bl IKCIIEpUMEHTATbHON
MPOBEPKH 3aKOHA TWHAMHUKUA BpAIaTEIbHOTO [BIDKEHUS, CPaBHEHHE METOJOB, OIICHKA
MOTPELLIHOCTH.

10. MowmeHT wuHepuuu Teln pasauuHoit ¢dopmel. Teopema IllrteiiHepa. MeToabl
SKCIEPUMEHTAIIBHOTO OINpEAEIEHUs] MOMEHTAa WHEPIUU Tell MPOU3BOJIBHOU (OPMBI,
CpaBHEHHE METOJIOB, OIIEHKA IMOTPEIITHOCTH.

11. T'upockommueckuii 3ppeKT. IKCIepUMEHTATbHOE HAOIIOACHNE MPELEeCCHH THPOCKOIA,
MPAaKTUYECKOE MPUMEHEHNE TUPOCKONUECKOTO 3 dexTa.

12. Vmpyras u ocrarouHas aedopmaiusa. DKCIIEpUMEHTalbHAasl MpoBepka 3akoHa ['yka,
METO/ABI IKCIIEPUMEHTATILHOTO OTIPEICIICHNST MEXaHUYEeCKHX XapaKTePUCTUK TBEPIBIX TeI
(koaddurment ynpyroctu, moayiab FOHra).

13. Konebanust ¢ omgHo#l creneHblo cBOOOAbI. PU3NUECKUN U TPYKUHHBIA MaSTHUKH.
DKCIepUMEHTaIbHOE OTpe/iesieHne MPUBEACHHON IJTMHBI (U3NYecKoro MasTHUKaA. [IpuunHa
CHUCTEMATHUYECKONH TMOTrPEIIHOCTH MPU HU3MEPEHUH YCKOPEHUsI CBOOOJHOrO TAaJIeHUs C
MOMOIIbI0 00OPOTHOTO MAasITHUKA.

14. KakoBbl (hakTOpbl, OTPAHUYMBAIONINE TOYHOCTh M3MEPEHMS] CKOPOCTHU TIOJIETA MYJIHU C
MMOMOIUIBIO KPYTUIIBHOT'O MasiTHUKA?

MonekynspHas ¢pu3uKa U TepMOIUHAMHUKA (2 CeMeCTp)

1. CnyuyaiiHoe coOObITHE U BEPOSTHOCTb. METONbl 3KCHEPUMEHTAIBHOIO U3YUYEHUS
CTaTUCTUYECKUX pacnpeneiaeHuil (OMHOMUAIBHOTO, HOPMAJIBHOTO).

2. Meroapl 3KCIEpUMEHTAJIbHOM IPOBEPKU 3aKoHa MakcBemia sl pacnpeneieHus
MOJIEKYJI IO CKOPOCTSIM.

3. Meroabl 3KCHEPUMEHTAIILHONW MPOBEPKM 3akoHa bosblMaHa sl pacrpenesieHus
MOJIEKYJ B IIOJI€ MOTEHI[MAJIBHBIX CHIL.

4. Meroasl n3MepeHus TeMIepaTypsl U nasienus. [IpuHIun paboTel TepMOIIapHI.

5. DKcrepuMeHTAJIbHbIE METO/IBI OMPENEICHISI MUKPOCKOTTMYECKHUX MapaMeTPOB COCTOSIHUS
CHUCTEMBI: pa3MepPOB MOJIEKYJI, JUTMHBI CBOOOHOTO MTpodera MoJiekys B raze. CpaBHUTEIbHAS
OLIEHKA METOJI0B, UCTOYHUKH MOTPEITHOCTEM.

6. SIBneHus mepeHoca B ra3ax U KUIKOCTSIX. MEeTOMbl 9KCIIEPUMEHTAIBHOTO OMPEAeTICHUS
kod(durmenta nuddysus B razax.

7. SIBneHus mepeHoca B rasaxX M JKHIKOCTSX. BS3KOCTh ra3oB, XUIKOCTEH (MEXaHHU3M,
CIOCOOBI OMUCAHUS), METO/IbI IKCIIEPUMEHTAILHOTO OIpeesieHust KoahPUuImeHTa BI3KOCTH.



8. BinusHue ycIOBUN  MOPOBEIECHUS  OKCIIEPUMEHTA HAa  Pe3YyJbTaThl  U3MEPEHUS
koadpunmerTa Bsa3kocTu. [Touemy B Metosie CTOKca ClIeyeT YUUTHIBATH pa3Mephl COCyaa C
KUJKOCThIO, KAaK OIIEHUTh IMOTPEUIHOCTh, BHOCUMYIO B PE€3YJbTAThl U3MEPEHUN, €CIU He
BHOCUTH MOMPABKY, YUUTHIBAIOIIYIO pa3Mepbl cocyaa?

9. SBnenuss mepeHoca B raszax M OJKUJIKOCTSX, TBEPAbIX TelaxX. TemIonpoBOIHOCTh
(MexaHU3M,  CHOCOOBI  OMHMCAHMS), METOJbl  JKCICPUMEHTAJIBHOTO  OIpEeIeICHUs
Ko3(ppHIeHTa TeIIONPOBOIHOCTH. DKCIIEpUMEHTAIbHAS MpoBepka 3akoHa Dypre.

10. IlepBoe Hauamo TEPMOJWHAMUKH, OCHOBHBIE TEPMOAMHAMHUYECKHE IPOIECCHl U HX
3aKOHBI, METO/Ibl IKCIIEPUMEHTAIBHON ITPOBEPKHU.

11. Bropoe Hayasno TepMOAMHAMUKU. DHTPOIIUSL. .

12. Metoa KOMIBIOTEPHOTO MOAECIUPOBAHUS TPOIIECCOB YCTAHOBJICHUSI pPABHOBECUS B
CTAaTUCTUYECKUX CUCTEMAaX. DKCIIEPUMEHTAJIbHAS TPOBEPKA 3aKOHA BO3PACTAHUS SHTPOIHUU C
WCIIOJIb30BAHUEM KOMITBIOTEPHON MO/IEIH.

13. MeToapl  3KCHEPUMEHTAIBHOIO OMpeneiaeHus  Koa(p@UIMEeHTa  MOBEPXHOCTHOTO
HATSDKEHUS JKUIAKOCTH, €ro 3aBUCUMOCTh OT TeMIepaTypbl W HaJWuus MpuUMeceH.
CpaBHUTENBHBIN aHAIU3, OLIEHKA TOYHOCTU METOJ0B, UCTOYHUKHU MOTPEIIHOCTH.

14. ®azoBbie mepexoabl | poma. MeTtoabl 3KCMEPUMEHTAIBLHOTO ONPENENICHUs] yIEIbHON
TEIJIOTHI Nepexo/ia (MCrapeHne U KOHIeHcalus, IJIaBJICHUE U KPUCTAJUIU3allUsl, CyOIuMaIius
Y BO3TOHKA.).

15. DxcnepuMeHTaIbHbIE METOABI ONPEIEIEHUS TEMIIOEMKOCTH I'a30B.

16. OcHOBHBIE METO/Ibl IKCIEPUMEHTAIILHOTO OMPEAEIIEHUS TEINIOEMKOCTU TBEPABIX TEI.

17. DxcriepuMeHTaJIbHbIE METOJIbl OIpEEICHHs Toka3atenss aauadbatsl ra3oB. OCHOBHbBIE
HMCTOYHUKU MOTPEITHOCTH MPU oNpeiesieHnu (| =cp¥ aAnabaTHYeCKUM METOJIOM.

18. TemmoBas nedpopmanms (TuHelHas U 00beMHas) Tejaa. MeTOoIbl 3KCIEPUMEHTATBHOTO
ompenaeiieHuss Ko3(ppuIMeHTa TEeIJIOBOTO PACIIMPEeHHs, TeMIepaTypHOTo Ko3dduimeHra
JTaBJICHUSI.

19. Tloyemy B ycTaHOBKE [JIs U3MEpEeHHs] KOI(DPUIMEHTA TEIUIONPOBOAHOCTH TBEPIBIX
TEIJIOU30JIITOPOB HENb3d U3MEPUTh KOI(DPHUIMEHT TEIJIONPOBOAHOCTH METAIIIMYECKOTO
oOpasma?

DJEeKTPUUYECTBO U MarHeTusM (3 cemectp)

1. Tumbl u KOHCTPYKILMS JIEKTPOUZMEPUTEIBHBIX TPUOOPOB.

2. IlpuHumn  JgeHCTBUS  3JEKTPOUIMEPUTENIBHBIX  NPUOOPOB  PA3JIUYHBIX  CHUCTEM
(37IeKTPOMATHUTHOMN, MAaTHUTORJIEKTPUIECKOM).

3. IlpaBwia ompenenaeHus: LEHbI JEJIEHUsI HA LIKaje aHajJoroBoro npudopa. OnpeneneHue
a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN TTO KIIACCY TOYHOCTU Mpubopa.

4. TlpuHnunuanpHas cxema, NPUHIUIT paboThl ociwuiorpada. IlpaBuna mpoBegeHUs
U3MEPEHUU.

5. Meroabl uccienoBaHus EKTpocTaTudeckoro nojis. [loctpoenune 3KkBUNMOTEHITUATBHBIX
ITIOBEPXHOCTEN.

6. Meroabl MOAEIMPOBAHUS CTATUUECKUX MTOJIEH OT UICTOUHUKOB PA3IMUYHON T€OMETPUH.

7.  Metonabl HAOIIOACHUS MTOISIPU3ALIMHI IUJIEKTPUKOB BO BHEIIIHEM I10JIE.

8. DKCHepuUMEHTAJIbHbIE METOAbl  OMNPEIETICHUS] AUAIEKTPUUECKON MPOHUIIAEMOCTH
BEILECTBA.

9. MHccrmemoBanue cerneroanekTpuueckoro 3¢ddexra Ha ycraHoBke Coiiepa- Tayapa.
DJNEeKTPUUYECKUI TUCTEepE3UC. DKCIIEPUMEHTATIbHOE oNpeaesieHue temnepatypsl Kiopu.

10. KoHnaeHcaTopbl, MOCIEAOBATEIbHOE U MapajulelIbHOE COEIUHEHHE KOHJEHCATOPOB,
METO/Ibl OINPEEIEHUSI JEKTPOEMKOCTH KOHAeHCATOPOB. CyTh KOMIIEHCAIIMOHHOIO METOAA
MPU JIEKTPUIECKUX U3MEPEHUSIX.

11. Ilenb MOCTOSIHHOTO TOKA. DKCIEPUMEHTAIbHBIE METO/IbIl POBEPKHU 3aKOHA OMma.

12. MocToBO# MeTO1 U3MEPEHUSI COMPOTUBJIEHUH U €T0 JOCTOMHCTBO.

13. KoHcTpyKIius MoaynpoBOAHUKOBOTO AuoAa. TepMoaIeKTpOHHAS] IMUCCHS.

14. BakyymHasi TpexadjiekTpojaHas jgamna. KOHCTpyKius, XapaKTEpUCTUKM U 00JacThb
MIPUMEHEHUSI.

15. Ilpuuunsl Bo3HUKHOBeHUS D/JC B rajJbBaHUUYECKOM 3JIEMEHTE U AKKYMYJISITOPE.

16. MeToabl u3MepeHust UHAYKIIMA MarHUTHOTO TOJIsl Pa3JIMYHbIX UCTOYHUKOB, HA OCHOBE



npuMeHeHus 3gdexta Xoa.

17. JIBMXKeHHE D3JEKTpOHAa B MATrHUTHOM IIOJIe; METOJ MArHUTHON (DOKYCHPOBKH IJIS
OIpe/IeNIEHUs] YAEIBHOTO 3apsiia 3JIEKTPOHA.

18. DkcrepuMeHTaj bHbIE  METOAbl  HUCCIEOBAHUS ~ WMHIAYKIMU  MArHAUTHOTO  TOJs
MPOBOJAHUKOB PA3ITUYHOMN (POPMBI.

19. DxcnepuMeHTabHBIE METOAbI MCCIETOBAHNS MAarHeTUKOB. DeppoMarHuTHBIN 3 (eKT.
MarHuTHBIN TUCTEPE3HUC.

20. DnekTpuueckuil kosjedateabHblii KOHTYp. COOCTBEHHBIE M BBIHYXKIEHHBIE KOJEOAHMUS.
DKCIIepUMEHTAJIbHOE UCCIIEIOBAHNE XaPAKTEPUCTUK KOJIe0ATeIbHOT'O KOHTYPA.

2]1. DkcrnepuMeHTaJbHOE HCCIIEOBaHUE LENUW IEPEeMEHHOro ToKa. Pe30HaHC TOKOB.
Pe3zonaHc HanpspKeHUN.

22. TlpuHnunuanbHass KOHCTPYKIIUS TeHepaTOpa JIEKTPUIECKUX KOJIeOaHUIA.

OnTtuka (4 cemectp)

I. Meroapl  9KCHEPUMEHTAIBHOIO  OINPEIEICHHST  OCHOBHBIX  (POTOMETPUUECKHUX
XapaKTEPUCTUKU CBETOBBIX UICTOUYHUKOB.

2. DKCHEpPUMEHTAJIIbHBIE METO/Abl ONPEAECTICHUSI XapAKTEPUCTUK JIMH3: paJnyca KPUBU3HBI,
(hOKYCHOT'O PacCTOSTHHUSI.

3. Tlepeuncnutre OCHOBHBIE YAaCTM MUKpockomna. Haueprure Xon Jiydeil mpu MOCTPOCHUHN
M300paKeHUs B ONTUYECKOM MUKPOCKOIIE.

4. OcHoBHbIEC cXeMbl HaOITFOAeHUST HHTep(depeHIns cBeTa (Ounpusma u ousepkana OpeHes,
TOHKHE IUICHKM, KiIuH, Kojibua Hperlorona). Cdopmynupyiite YyCIOBHS HAOIIOACHUS
UHTepPEPEHIIMOHHON  KapTUHBL. Yem ompenensieTcss MNpoaoJibHAsE W MONepedHas
KOT€PEHTHOCTh CBETOBBIX BOJIH?

5. Urto wHazpBaroT uHTepdepomerpamu? Hapucyiite cxemy wuHTepdepomerpa Maxa-
Llennepa. UTo MOKHO M3y4aTh ¢ TOMOIIBIO HHTEphEepoMeTpOB?

6. Onumute paboTy CIEKTpoMeTpa-MOHOXpoMaTopa Y M-2.

7. Onumute ocobenHoctu audpakmuu dpenensa. B yem cocrout meron 3o Dpenens?
Kaxue 3a1aum MOXHO pelInTh, TpUMeHsisi MeTo 30H Dpenens?

8. KakoBsl ycmoBust HabmoneHust nudpaxunu Ppaynrodepa? KakoB Bua pacrpeneincHus
MHTEHCUBHOCTH MpHU AU(PAKIMU CBETA HA aMIUTUTYAHOU pereTke? Kak BIUSIOT mapamMeTpsl
T PaKIIMOHHON peleTK Ha 0COOEHHOCTH U300 paxeHus?

9. KaxoBbl 3Tans! nojydeHus AupakIMOHHBIX oNTHYeCKUX aneMeHToB (J10D). g kakux
O nudpakiimoHHasi THTEHCUBHOCTh HanboJiee BbIcoKa?

10. Mexanusm audpakiuu BHANMOTO CBETA Ha yiIbTpa3Byke. Bo3mokHa nmu mudpaxuus
«0eyoro» cBeTa Ha yJIbTPAa3BYKOBBIX BOJHAX?

11. MeToapl moJIy4eHUs! TUIOCKOIOISIPU30BAHHOTO CBETA.

12. DkcnepuMeHTalIbHBIE METO/IbI TPOBEPKHU 3aKOHOB Mastoca u bprocrepa.

13. VYcrpoiicTBo nonsipuzatopa, KakoB MPUHIUI PabOThI 3TOro mpubdopa?

14. Meton 3KCIepUMEHTAIBHOTO omnpenenenus nocrossnnon Credana-bonpiimana.

15. Kak mpou3sBecT KaueCTBEHHYIO MPOBEPKY 3akoHOB Kupxroda u Buna?

16. YcTpoiicTBO ¥ MPUHIUI pabOThI ONTUYECKOTO MTUPOMETPA.

17. Tlpuniunel paboTsl Ja3zepa. Buabl nazepos. Kakue ycnoBusi 1OIKHBI BBITOTHSATHCS 15
MOJIy4YEHUsI TeHepaLu?

AtomHas ¢usnka (5 ceMecTp)

1. Ombir ®panka- ['epua. NU3o00paszute cxemy 3KCHEPUMEHTAIBHONW YCTAHOBKH B OIIBITE
@panka- ['epua. Kak o00bsicHseTcs XapaKTep BOJIBT- aMIIEPHOM XapaKTEPUCTHUKH,
nojiydyeHHoi B onbiTe dpanka-I'epua?

2. DKCnepuMEHTaJIbHAsi MPOBEPKA CEpPUANIBHBIX 3aKOHOMEPHOCTEM B CHEKTpe aTtoma
BoJIOpoaa. MeTon omnpeneneHus noctossHuoi Pundepra.

3. Merton omnpeneieHus SJHEPTUU AKTUBALIMY TTOJIYITPOBOIHHUKA.

4. Mertobl OJTYUYEHHUS U aHATIM3a JIEKTPOHHBIX CIIEKTPOB OPTaHUYECKUX KPACUTENIEH.

5. Meroapl wuccneAOBaHUS MPOBOAUMOCTH IPOBOJAHUKOB U TMOJYNPOBOJHUKOB U €€
TEMIIEPATyPHON 3aBUCUMOCTH.

6. MeToapbl UCClIeIOBAHUS U aHAJIN3Aa MOJIEKYJISIPHBIX CIIEKTPOB.

7. DddexT 3eeMana, Mpu KaKUX YCIOBHUIX OH HaOI01aeTCs?



8. YcrpoiicTBo 1 mpuHIUIT paboThl nHTEphepomeTpa Pabpu-Ilepo.

dusurKa sapa 1 3JIeMEHTAPHBIX YacTull (6 cemecTp)

1. Kakyo poib CTaTUCTUYECKUI MMOJIXO0 UTPAET B siepHoit pusnke? Kakue BeposiTHOCTHBIE
3aKOHBI UCIOJIB3YIOTCS [IJIS OMKMCAHUS MPOIIECCOB, MPOUCXOASAIIUX B simepHol ¢usuke? [laiite
OIMCAHMUE 3TUM 3aKOHAM.

2. UYto HazmiBaerca nerekropoM? Kakue Buabl AeTeKTOpoB cyliecTBYOT? KakoBo ux
Ha3HAYEHHE U YCTPOUCTBO?

3. Metoasl peructpanuu 3apspkeHHbIX yactuil. Kiaccudukamus CYeTUMKOB HU3ITyYSHHH.
Kax ocyiecTBisercs peructpaus 3apsyKeHHbIX YACTUL] pA3IMUHBIMU TUIIAMH CUETYUKOB?

4. Ilpunuun padboTel cueTyuka I'eitrepa.

5. Tpunaiun paboTsr kaMepsl BunbcoHa.

6. Kakue mapameTpsl sIEPHBIX YaCTHUIl MOYKHO OINPEAeIUTh ITpu 00paboTke hoTtorpaduii ux
TpekoB? [lepeuncnure GakTOphI, BIUSIONINE HA U3MEHEHHUE ITUX MAaPAMETPOB.

7. VICTOUYHMKU MOHU3BUPYIOIIUX U3TyUYEHUM, BOSHUKAIOIIMX MPU PAIUOAKTUBHOM pacnajie 1
AepHbIX peakuusax. Kak mpou3BoauTcs 103UMETpUs pa3IMUHbIX BUAOB U3ITyYeHUs?

8. DKCIepUMEHTAJIbHOE OINpPEIEIIeHUE MaKCUMaJIbHOW 3Hepruu bera- criekTpa MeToaom
MOTJIOLIEHMUSI.

9. Meron onpeneneHus SHEPruu [ | 4acTHll 110 BeJIMYMHE UX Mpoodera.

10. DxcriepuMeHTaIbHBIE METOJIBI OTpeneNieHus] mpobdera paauoaKTUBHBIX YacTHIl (ambda,
Oeta) B BemiecTBe. OT Kakux mapamMeTrpoB OH 3aBucut? Kak ¢ moMoibio mpodera MoXHO
ONPEAEIIUTh SHEPTUI0 YACTULL?

11. Metoa SKCIEpUMEHTAJIbHOTO OIpeIeNIeHUs] TepruoAa TMojypacnaga J0JIT0XKUBYIIETro
U30TOIA.

12. KakoBO yCTpOUCTBO U MPUHLIUI PAOOTHI siIEpPHOTO peakTopa?

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JANCHUTTIMHBI

a) IuTepatypa
1. byonoB, B. A. ®usuueckuil NMpakKTUKyM (MEXaHUKA, SJIEKTPUYECTBO U MATHETU3M) :
yuebHOe mocobme/ B. A. Bbybnos, A. K. HuzamoB, H. H. CkpemmHuk. — Mocksa :
MockoBckuil Topojackoi mnemaroruueckuii ynusepcuter, 2010. — 294 c¢. — Tekcer:
anexTpoHHslil // L{udposoit obpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/26646.html (nata o6pamenus: 07.05.2024). — Pexxum noctymna:
JUTSL aBTOPU3HD. MTOTb30BaTEIICH
2. Hukepos, B. A. ®usuka : yueOHUK 1 TpakTUKyM 11t By30B / B. A. Hukepos. — 2-e u3f.,
nepepab. u gom.— MockBa: WM3matensctBo FOpaiit, 2024. — 558 c.— (Beicuiee
o6pazoBanue). — ISBN 978-5-534-15950-9. — Tekct : anextponHsIil // Ob6pa3oBaTenbHas
miatdopma FOpaiit [caitt]. — URL: https:// urait.ru/ bcode/510319 (nata oOpareHus:
07.05.2024).
3. I'puroposckuii, b. K. ®usnko-mareMaTindeckue OCHOBBI U3MEpPEHUH : yueOHOoe mmocobue /
b. K. I'puroposckuii. — Camapa : CamI'VIIC, 2010. — 95 c.— TekcT : 37aeKTpOHHBIH //
Jlanp : anexTpoHHO- OubnmuoTeunas cucrema. — URL: https://e.lanbook.com/book/130300
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6) nporpammHoe obecnieueHue u MHTepHET-pEcypehl

Ne Haunmenosanue Ormnucanune

1 [ https://elibrary.ru/ Hayunass snextponnass Oubmmoreka eLIBRARY.RU -
POCCUICKUI HH(POPMAIIMOHHO- AHAJTUTUYECKUN MOPTal B
00J1aCTH HAYKH, TEXHOJIOTMH, MEIUIIUHBI U 00pa30BaHUs

2 | https:// DneKTpoHHO-0nbMoTeuHas cucrema IPRbooks — HayuHo-
www.iprbookshop.ru/ 00pa3oBaTENbHBIA pecypc ISl pelieHus 3a1a4 00yueHusl B
Poccun u 3a pybexxom. YuukampHas mnatdopma DbC
IPRbooks oObenunsier HoBeiue HWHGOPMAIIMOHHBIC
TEXHOJIOTMM W YYeOHYIO JIMIIEH3WOHHYIO JIUTEPATypy.
Kontent OBC IPRbooks orTBewaer TtpebGoBaHmMsIM
cranaaptoB Beiciied 1mkojbl, CIIO, DOMOJHUTENIBHOTO U
nuctaHimonHoro oopasopanusa. DbC IPRbooks B momHOM
00bEME COOTBETCTBYET 3akKoHoaaTelbcTBa PD B chepe
oOpazoBaHusl.

3 | https://e.Janbook.com DOnexkTpoHHas OubmmoTeyHass cucrema «lM3maTenbcTBa
Jlap», TeMATHUYECKHME IIAKEThl: MaTeMaThka, (U3MKa,
MH)XCHEPHO-TEXHUYECKUE HAYKH, XUMUS

B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne HanmenoBanue Onucanue
1 | http:// www.edu.ru/ | Poccuiickoe o6pasoBanue. denepaibHbIN TOPTAT
index.php

2 | https://uisrussia.msu.ru/ | YHuBepcurerckas uHdopmaimonHas cucrema POCCUSA
(YHUC POCCHA).

3 | https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpynHeiiias B
Poccun Hay4YHO- oOpa3zoBaTenbHas
TEJICKOMMYHHUKAIIMOHHAS CETh, 00JIaaroIIast MpOTsKEHHOM
BBICOKOCKOPOCTHON MarucTpaabHONH MHPPACTPYKTYPOH H
MEXTyHAPOHBIMU KaHaJlaMH, obecreunBaOIUMU
HMHTETPAIUIO C 3apyOSKHBIMU HAYYHO- 00pa30BaATEIIbHBIMU
cetamu (National Research and Education Networks,
NREN) u ¢ UutepHner.

4 | http:// dxdy.ru/ fizika- | Hayuneiit ¢opym. @usuka, Maremartuka, Xumus,
£2.html Mexanuka wu Texnuka. OOCyXIeHHE TEOPETUUECKHUX




BOIIPOCOB, BXOJAIIUX B CTAaHAAPTHBIE Yy4eOHBIE KYPCHI.
JAMCKYCCHOHHBIE TeMbl (DU3UKHU: MOMBITKH OMPOBEPKEHUS
KJIACCUYECKUX Teopuid u T.1. OOCyKaeHNne HETPUBUAIBHBIX
M HECTAHJAPTHBIX Y4eOHbIX 3amad. [lomesHwie pecypchl
CeTH, co/iepXkKaliue MaTepuaibl o pU3nKe

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUITJIMHbI
3aHaTus no aucuuiuindHe «OOmuid GpU3nUeckuii MPaKTUKyM» MPOBOASTCS B CHEIHMATIbHBIX
MOMEIIEHUSIX, MPEACTABIISIONIUX COOON yueOHble AyAUTOPUU [JI1 MPOBEACHUS 3aHSITUH
CEMUHAPCKOT'0 THUIIA, JITAOOPATOPHBIX padboT ¢ J1a0OpaTOPHBIM 00OPYAOBAHUEM, TPYITIIOBBIX
U WHAUBUIYAJIBbHBIX KOHCYJIbTAIIUNA, TEKYIIETO KOHTPOJISI U MPOMEKYTOUYHOU aTTECTAIUU.
CnenuanbHble  MMOMEIICHUS  YKOMILIEKTOBAHBI  CIENUAIU3UPOBAHHONW  MeOelIpio |
TEXHUYECKUMU CPEIACTBAMU OOyYeHMSs, CIyXallUMH JJIsI  TpEeACTaBlIeHUs] y4uyeOHOHU
nHpopMalu OO0JbIIONW aynuTopuu. Bcee momeleHusi, B KOTOPBIX MPOBOMSTCS 3aHSTHUA,
COOTBETCTBYIOT JACHCTBYIOIITUM ITPOTHBOITOKAPHBIM MTPaBUJIAM 1 HOPMaM.

Kaxnprii oOyuaroruiics oOecrieueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEeMaM M K  3JIEKTpOHHOW  HMH(POPMAIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenbHas paboTa OOydYAIOIIMXCS OCYIIECTBIISETCS B ITOMEIIEHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO TOAKIIOUEHUS K ceTtu «MHTepHeT» U
obecrieueHUEeM JOCTyla B 3JEKTPOHHYIO HWH(GOPMALIMOHHO- O0pa30BATEIbHYIO CPEIy
YHUBEPCUTETA.

Ha 3anstusix mpumensiercst cienyioiee TexHudyeckoe oOopymoBanue: [IOBM Ha 06ase
nporeccopa Intel Pentium, mpoexTop.



