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1 ey 1 3a1a4M U3yYeHUS TUCHUTIAHBI (MO1YJIA)
1.1 Ileas ocBOEHUS TUCHUIIIHMHBI

VYyeonas mucnumumHa b1.B.13.07 «®usnueckuii mpakTUKyM» CTaBUT CBOCH IEJIBIO
chopMUpOBAaTh Y CTYACHTOB 0a30BbIe TEOPETHYECKHE 3HAHUS OO0 OCHOBHBIX SBJICHHSX,
MOHATHUSAX, MOJICIISAX, 3aKOHAX M METOJIaX MEXaHUKH, MOJICKYJISIPHOU (PU3HMKH, ICKTPUIECTBA U
MarHeTu3Ma, ONTHUKHU, CIEIUAIBHBIE BOMPOCH aTOMHOW W sIepHON (PH3UKH, a TakKe JaTh
HAaBBIKH BBIITOJTHEHUS TPAKTUYCCKOTO BHITIOJIHEHHSI JTA0OPAaTOPHBIX padoT.

1.2 3agauy IMCHUILIHHDI

— U3YYEHHE TEOpPETHYECKUX OCHOB, IOHSATHH, 3aKOHOB U METOJOB MCCIEAOBAHUN
MEXaHUKH, MOJICKYISAPHOW (DU3HMKH, IJIEKTPUUYECTBA M MAarHETU3Ma, OITHKH, CIIEHUAIBHBIX
BOITPOCOB aTOMHOM | sIIEpHON (DU3HKY;

— O3HAKOMJICHHME C TpaHULAMU TMPUMEHUMOCTH (PU3UUYECKHX MOJeled U TeopHii,
MCIIOJIb3YEMBIX JIJISl OTIUCAHUS (PU3UUYECKUX SIBICHUN;

— OBJIaJICHUE HABBIKAMH U METOJIaMU BBITIOJHEHUS J1a0OpAaTOPHBIX PabOT MO OCHOBHBIM
pa3zenaM MEXaHHWKH, MOJEKYIsIpHOW (U3UKK, DIEKTpUYecTBA U MarHeTu3Mma, OITHKH,
CHEeHATBHBIX BOIIPOCOB aTOMHOM U SIIEPHOHN (PH3HKH;

— npuoOpeTeHne  yMEHHUs  HCIONb30BaThb  3aKOHBI  (U3MKH s pelIeHus
€CTECTBEHHOHAYYHbIX U TEXHUUYECKHX 3a/1a4;

— TpHOOpETeHHE HABBIKOB IIOMCKA JOTOJHHUTENbHOW HH(POPMAIMK MO MEXaHHKH,
MOJIEKYJISIPHOM (DU3MKM, 3JIEKTpUYECTBA M MAarHeTHU3Ma, OINTUKH, CHELUUAIBbHBIX BOIPOCOB
ATOMHOM U AJIepHON (PU3UKH, CBA3aHHOM C UX UCTOPUEH U COBPEMEHHBIMH TOCTHKEHUSIMHU.

1.3  Mecro AUCHUILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOii MPpOrpaMMbl

Juctummbaa «O0mumit pu3n4eckuil NMpakTUKyM» OTHOCUTCS K BapuUaTUBHON dYacTu
bnoka 1 monyns «O6mas ¢pusukay yqaeOHOro riaHa.

1.4  TlepeuyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUS MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEeMbIMHU pe3yJIbTATAMHU 0CBOECHHS 00pa30BaTeJbHOM NPOrpaMMbl

N3yuenne paHHOM yueOHOM JUCHMIUIMHBI HampaBleHO Ha (opMupoBaHuEe Yy
00yYaromuxcst CIeYIOUMX KOMITETEHIIUHI:

e WNupekc Conepxanue B pesynbrare u3ydeHus yu4eOHOM JUCIUATITMHBI
g, | KOMIeET KOMIIETCHIIUU o0yyJaromecs T0JKHBI
| eHIIUA (wm e€ gactn) 3HATDH yMeThb BJIaJIETh

1 |OIIK-1 | cnocoOHOCTHIO MAaTE€MAaTHUKY U IIPUMEHSATH HA CIOCOOHOCTBIO K
WCIIOJIb30BaTh B €CTECTBEHHbBIE NpakTUKe 0a30Bble | OBJIAJCHHIO
npodeccuoHaIbHON HaYKH, UX 3HaHUs B 00JacTu 0a30BBIMHU
JeSITeNbHOCTH 0a30BbIe | MCIOJB30BAaHUIO B | MaTeMaTUKU U 3HaHUSIMU B
€CTECTBEHHOHAYYHbIE po¢)eCCHOHANBHON | €CTECTBEHHBIX HAYK, | 00JIacTH
3HAHUS, BKITIOYas JEeSTeNTbHOCTH WX WCTIOJTb30BAaHUIO | MAaTeMaTHUKU U
3HAHUSA O TIpEeAMETE U B €CTECTBEHHBIX
00BEeKTaxX U3yUeHUs, npoeccnoHambHON | HAYK, UX
METOJIaX UCCIIET0BaHUS, JIESATENBHOCTU UCIIOJIb30BaHUIO
COBPEMEHHBIX B
KOHIETIIHSX, npo¢eccHoHaNbH
JOCTHKCHHUSAX U O AeSITETFHOCTH
OTpaHUYEHHSX
€CTECTBEHHBIX HayK

2. |OIIK-9 | cnocobHOCTEIO OCHOBHBIE METO/IBI | PYKOBOJIUTH HaBbIKaMU




Ne WNunekc Conepxanue B pesynprare n3yuenns yueOHO JUCIUTITHHBI
0 1; KOMIIET KOMITETCHIINH 00yJaromrecs TOKHBI
| eHmum (wmm e€ gacTH) 3HATh yMeThb BJAeTh
MOJIY4YUThH YIpaBJICHUA Hay4YHbIMH jJquacpa u
OpraHu3aluoOHHO- MaJIbIMH HaYy4YHBIMU | IPOCKTAMHU U PYKOBOOUTEIIA
YIIPABJICHYECKHE rpynnaMu Hay4YHOH paboToii MaJibIX Hay4YHBIX
HAaBBIKH IIpU pa60Te B MaJIbIX KOJIJICKTUBOB | TPYIII U
HaYYHBIX I'pynIax u IIPOCKTOB
ApPyrux MaJibIx
KOJIJICKTHUBAx
UCTIONHUTEIEH
3. |TIK-3 TOTOBHOCTBIO TIPUHITUTIBL pa0OTHl | IPUMEHSTH Ha CIOCOOHOCTHIO
IIPUMCHATH Ha ITPAKTHUKE | U METO/IbI IIPAKTHUKE IIOHUMAaTh
PO eCCUOHATTLHBIC SKCILTyaTaluu TIPUHITATIBEI PA0OTHI | TIPHHIIATIBI
3HaHHA TCOpHUU U COBpCMeHHOfI 1 METOAbI pa6OTBI n
METOA0B (1)I/I3I/IquKI/IX afnmnapaTtypsl 1 OKCILTyaTallunu METOABI
HCCIeIOBAHUMN o0opymoBaHU COBPEMEHHOU AKCILTyaTaluH
anmnaparypsl 1 COBpPEMEHHOU
000pyIOBaHUS anmaparypsl 1
o0opymoBaHuUs
2 CTpyKTypa u cofep:KaHue TUCUHUIIHHDI
2.1  Pacnpeaenenue TPyI10€éMKOCTH TUCIUILIHHBI 10 BUIaM PadoT
O6mrass  TpymoéMkocTh mucnuruindbl - coctaBmsier 10 3au.en. (360 wacoB), wux
pacnpesesieHre o BUaM padoT MPEICTaBICHO B TaOIUIIE:
} Beero CemecTtpsl
Bun yae6HO# paboThI 4ACOR (uachl)
1 2 3 4 5
KonrakTHas padora, B TOM 4ncJe: 333 68,2 68,2 68,2 | 64,2 | 68,2
AyIuTOpHBIC 3aHATHSA (BCEro): 332 68 64 68 64 68
3aHATHS JICKIIMOHHOTO TUTIA - - - - - -
JlabopaTopHbIe 3aHITHS 332 68 64 68 64 68
3aHATHS CEMUHAPCKOTO THIA (CEeMHHAPBI,
MPAKTUYECKHUE 3aHATHA) i i i i i )
HNnas koHTakTHasi padora:
KonTpons camocrosiTensHOi paboThl
(KCP) ) i ) ) ) )
[Tpomexyrounas arrecranus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocTtosiTetbHas padoTa, B TOM 27 3,8 7,8 3,8 7,8 38
yuciie:
[TonroroBka K 3amure J1aOOpaTOPHBIX 38 78 3.8 7.8 3.8
pabot
KonTpoJns:
IToaroToBKa K 3K3aMeHY - - - - - -
yac. 360 72 72 72 72 72
Oﬁlllaﬂ B TOM 4YHucCJie
TPYI10eMKOCTD KOHTAKTHAA 333 68,2 64,2 68,2 64,2 68,2
padora
3a4. efl. 10 2 2 2 2 2




2.2  CTpyKTypa THCHMILINH

Pacnipenenenue BuoB yueOHOM pabOThI M X TPYIOEMKOCTHU 110 pa3ziesiaM JIUCHUIUINHBIL.
Paznenbl aucuuIuiMHel (MexaHuka), usydaemsie B 1 cemectpe (011 cmyodenmos ODO).

KommyectBo yacos

Ne| HaummeHnoBanue pasznenoB (TeM) AymuTopHas Bueaynuropras
Bcero pabota pabota
J I13 JIP CPC
1 2 3 4 5 6 7
H3mepeHue mIoTHOCTH MaJIbIX Tell
1 MIPaBUIILHON T€OMETPUIECKOM 18 - - 4 1,6
bopmbl
2 Onpenenenue CKOPOCTH 3BYyKa 18 ) ) 2 1.6
METOJIOM CTOSIYEH BOJIHBI
3 Ompenenenne JIMH KOMETHBIX 18 ) ) 4 1.6
XBOCTOB
OnpeneneHre MOMEHTA UHEPIHH
4 T€J METO/I0M KPYTUIbHBIX 18 - - 4 0,6
KoJieOaHui
N3mepenne yckopenus
5 | cBOOOIHOrO NMageHus ¢ IOMOIIBIO 18 - - 4 1,6
MaluHbl ATBy1a
6 [TpoBepka 3akoHa COXpaHEHUS 18 i i 4 0.6
UMITYJIbCa
OmnpeneneHne CKOPOCTH IOJIeTa
7 | MyIu C MOMOIIBIO KPYTHIBHOTO 18 - - 4 1,6
0aITMCTUYECKOTO MasiTHUKA
8 Omnpenenenue ko3 duimenra 18 ) ) 4 1.6
TPEeHHsSI KaueHUs
9 Hccnenosanne K.II./1. moTopa ¢ 18 ) ) 4 1.6
MTOMOIIIBIO JICHTOYHOTO TOPMO3a
10 OO60pOTHBIN MasTHUK 18 - - 4 0,6
Omnpenenenue ri1aBHBIX MOMEHTOB
11 WHEPLIUU CTAIILHOTO 18 - - 4 1
napajuiesienumne/1a
12 Mastauk MakcBeiia 18 - - 4 1,4
13 Mastauk O6epbexa 18 - - 4 1,6
14 MexaHnyecKkuil THCTEPE3UC 18 - - 2 1,6
15| Onpenenenue kECTKOCTH NMPYKUH 18 - - 4 1,6
16 3aryxarorye KoJieOaHusI 18 - - 4 1,6
17 3akoHbl cTonkHOBeHUH. [TpoBepka 18 ) ) 4 1.6
3aKOHA COXPAHEHUS UMITYIbCa
18|  Ompenenenne moayins FOnra 18 - - 4 1,6
19 Cesi3aHHBIC KOJICOAHUS 18 ) ) 2 16
JBYX MasiTHUKOB
20 Omnpenenenne KECTKOCTH 18 ) ) 5 0.4
NPYKUHBI TpapUUecKUM criocoOomM
Hmozo no oucyunaune: 360 - - 72 27




PacnipeeneHre BUIoB yaeOHOH paOOTHI U UX TPYAOEMKOCTH IO pa3zesiaM JAUCIUILTHHBI.
Paznenbl mucuurummHabl (MOJEKyIspHas (U3KMKa), ©3ydaeMmble BO 2 ceMmectpe (0151 cmyoeHmos

ODO0):
KonmvecTBo yacos
Ne HanmenoBanue pa3nenos AYAHTOpHaS Brteayauroptias
Bcero pabora paborta
I13 JIP CPC
1 2 3 5 6 7
1 N3mepenune atMochepHOTO 8 i 5 9
JIaBIICHUS
2 | OnpeneneHue BIAKHOCTH BO3yXa 9 - 6 3
Onpenenenue KodppuIueHTa
BHYTPEHHETO TPEHMS, CpEIHEN
3| nnmHBI cBOGOAHOrO pobeEra u 10,8 - 8 2,8
3(h(HeKTUBHOTO JHaMeTpa MOJICKYI
BO3yXa
4 Onpenencuue OTHOI_HGHI/IiI 11 i 8 3
YIIETbHBIX TeIUIOEMKOCTEH
Onpenenenue ko3 huiueHTa
O | BHYTPEHHErO TPEHHMS KuAKocTH mo| 9 - 6 3
Metony Crokca.
6 W3mepenue puzmueckux 9 i 6 3
XapaKTEPUCTHK BOJIbI
7 Onpenenenue ko3¢ puimenta 9 i 6 3
MTOBEPXHOCTHOT'O HATSYKEHHSI BOJIBI
8 | Onpenenenue paauyca Kanuuisipa 11 - 8 3
Omnpenenenue TeMnepaTypHoOro
9 KoddduImeHTa TMHEHHOTO 9 - 6 3
pacivpeHus MeTasia
10 Ornpenenenne ko3P duirenta 9 i 6 3
TEIUIONPOBOJHOCTH TBEP/IBIX TEJ
11 Ornpeenenue Term0eMKOCTH 9 i 6 3
MeTasia
Hmozo no oucyunaune: 103,8 - 72 31,8

Pacnipenenenue Bu1oB yueOHOI paOOThI U UX TPYJOEMKOCTH 1O pa3zesiaM IUCIUTUIHHEIL.
Paznenbl TuCHMITIMHBI (JJIEKTPUYECTBO M MAarHETU3M), H3y4aeMbie B 3 ceMecTpe (015

cmyoenmos ODO).
KomnuecTBo yacoB
Ne HaumeHnoBanue pasnesnos (Tem) AYHTOPHas BHeayHTOpHS
Bcero  pabota pabota
J |13 | JIP CPC
1 2 3 4] 5 6 7
1 Pa6ota ¢ ocrimmiorpadom 7 -1 - 5 2




N3MepeHne 3eKTpUYECKOro COMPOTUBIICHUS C
OMOIILI0O MOCTa YUTCTOHA

COHpOTI/IBHCHI/Ie OJICKTPOJIHUTOB

W3mepenne HHAYKTUBHOCTH KaTYIIKU

N3mepenne 31eKTpuIecKoi EMKOCTH KOHACH CATopa ¢
nomortsro mocta CoTT

o | NN ©

1
1
(6] a1l o1 »

W |N DN W

N3mepenue MarHUTHON MPOHUIIAEMOCTH TOPa

COHpOTI/IBHCHI/Ie METAIJIOB

N3mepenune 00JIbIINX COMPOTUBICHUN

MOH_IHOCTB B IICTIK IIEPEMCHHOI'O TOKaA

W3mepenne BOIbT-aMIIEPHBIX XapaKTEPUCTUK TUOI0B

~N| NN NN

NN DNIDNDN

W3mepeHne BOIbT-aMIIEPHBIX XapaKTEPUCTUK
TPaH3UCTOPOB

7,8

o1 | o1 o1 o1 O1] O1

2,8

12

N3mepenne ropu30HTAIIBHON COCTABIISIOIIEH
MarHUTHOTO MOJIst 3eMJIn

7

2

13

3KBI/IHOTCHHI/IaJH)HI)I€ ITOBEPXHOCTHU

7

2

14

DEeMEHTBHI 3JEKTPUUECKOH Lienu

9

-6

3

Hmozo no oucyunaune:

103,8

72

31,8

Pacripesenenue BUI0B y4eOHON pabOTHI U UX TPYJAOEMKOCTH IO pa3jiesiaM JUCIUILTHHBL.
Paznensl qucnumuinabl (ONTHKA), H3ydaembie B 4 cemectpe (02 cmyoenmos ODO):

KommyectBo yacos

AynutopHas BHeaynutopHas
HaumenoBaHue pa3zenos
Bcero  pabora pabora
J| 113 | JIP CPC
1 2 3 |4 5 6 7
1 Onpenenenue nokaszarens NpeIoMICHUS TBEPAbIX U 7 4 3
KHUJIKMX ONTHUYECKUX CPEl.
2 N3yuenne 3akoHOB (oTodddexra 7 -] - 4 3
3 [TpoBepka 3akona Mantoca. M3ydyenue BpanieHust 7 1 4 3
IUIOCKOCTH MOJIApU3aluU
4 N3ydenue 3putenbHO TpyOBbl 1 MUKPOCKOMIA 6 | -] - 4 2
5 Omnpenenenne KOHIEHTPAIMH PacTBOpa 6 |- | - 4 9
MOJIIPUMETPOM
6 W3yuenue sBneHus qudpakiuuu 7 | -1 - 4 3
7 HccnenoBanue ONTUYECKUX CUCTEM 6,8 | - - 4 2,8
8 Cnekrpodporomerp ®PM-56. OnTrueckue 6 |- - 4 9
XapaKTEPUCTHKH CTEKOI
9 IIposepka 3akoHa bprocrepa -l - 4
10 N3zyuenue 3akoHOB poTodddekra 6 | -] - 4 2
11 OnpezneneHue NpeOMIISIONIETO YIila OUIPU3MBI 6 | -| - 4 9
®penens
12 | UccnenoBaHue MOTPENIHOCTEH OMTUYECKUX CUCTEM 6 - - 4 2
13 [TpoBepka 3akona JlambepTa 7 |- - 4 3




Onpe;[eneHHe paanyca KpUBU3HBI JIMH3bI C IOMOIIBIO

14 6 | -| - 4 2
koJsen HeroToHa
15 CpaBHeHue nu(paKkIMOHHOTO U JUCIIEPCHOHHOTO 2 0. . 4 3
CIIEKTPOB
16 V3MeHeHne CKOpOCTH CBETa 6 | -| - 4 2
Hmozo no oucyunnune: 103,8 - 64 39,8

Pacnpenenenne BugoB yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jiesiaM AUCHUIUINHBL.
Paznenbl nuctuminHb! (CrierranbHble BOPOCHl aTOMHOW U AaepHON (pU3MKM), H3ydaeMble B 5
cemectpe (05 cmyoenmos ODO):

Ne

HaumenoBanue paznenos (Tem)

KomnmuectBo yacoB

Bcero

AynuropHas

paborta

BHeayauTopHas
paborta

J

113

JIP

CPC

2

4

5

OnpeaeneHHe OTHOIICHMUA 3apsJia 3JICKTPOHA K €T0
MacCce METOJAOM MAarHe€TpoHa

Atomubie mogenu J[xx. Tomcona u D. Pesepdopna

OmnbiT ®panka u ['epua

HSy‘leHI/IC CCpHUAJIbHBIX 3aKOHOMepHOCTCI‘/‘I B CIICKTPC
aromMa Boaopoaa

Cnektp aToma Bogopoja. Atom bopa

I/I3yquI/Ie CIICKTpa aTOMAa HaTpHA

NN N ([No| o |w

NN N NN W |

N3yuenne HEOH-TeNMeBOTO Jla3epa

7,8

2,8

[TorpemnocTu npu AAEpHO-PUINIECKUX U3MEPEHUSIX

Ol N OO B | WDN

N3ydenue razopa3psaIHOro CUeTIYHUKa

[ERY
o

I/I3y‘~I€HI/I€ COUHTUIIIAIIMOHHOI'O JCTCKTOPA

-
-

OHp CACJIICHNEC aKTUBHOCTHU HCTOYHHUKA

N N[O O

[EY
N

N3ydeHne CHUHTUUTSILIMOHHOTO raMmma-
CIIEKTPOMETpA

o oo br~|pdorjorfol 01 OB~ O1 [ O

N[NNI DN DN

13

Nzyuenune pacnipoctpaneHus: 6€Ta-u3IydeHus B
HEKOTOPBIX MaTCpUaiaXx U B BO3AYXE

14

N3yuenune yrinoBoro pacnpeneneHuss KOCMUYECKUX
Ty4deit

15

Z[OSI/IMGTpI/I‘leCKI/Ie BCJIMYHHBI U UX U3MCPCHUA

Hmozo no oucyuniune:

103,8

72

31,8

2.3 Conep:xanue pa3iesoB IMCHUILINHBI
2.3.1 3ansaTHd JEKIMOHHOI0 THIIA

3aHATHUS JTEKIIMOHHOTO THUIIA - HE MTPETyCMOTPEHBI.
2.3.2 3aHATHA CEMHMHAPCKOI0 THNA

3ansaTus CCMHUHApPCKOI'0 TUIIA - HC ITPEAYCMOTPCHBI.




2.3.3 JlabopaTropHble 3aHATHUS

HauMmeHnoBaHue pa3esioB AUCIMIUIMHBI (MEXaHUKa), n3ydaeMbix B 1 cemectpe (05

cmyoenmos ODO):.
Ne
No ®dopma
y pasnena HaumenoBanue mabopaToOpHBIX paboT TEKYIIETO
n/m
JUCIUTIAHBI KOHTPOJISI
1 2 3 4
Junamuka H3mepeHune yCKOpeHHUs: CBOOOHOTO MaICHUs C Oruer u 3ammTa
1 MaTepualbHOU IOMOLIBIO MAlIMHBI ATBY/IA. nabopatopHoit
TOYKH OOGOpOTHBII MasITHUK. paboTsI
Uccnenopanue K.ILJZ[. MoTropa ¢ nOMOLIBIO
JICHTOYHOI'O TOpMO3a. Otyer ¥ 3amura
2 | 3akonsl coxpaHenus | [IpoBepka 3akoHa COXpaHCHUS UMITYJIbCA. nabopatopHoit
3akoHbl  cronkHOBeHHMH. [IpoBepka  3akoHa paboThI
COXpaHEHHUsS UMITYJIbCa.
OnpeneneHue TJIABHBIX MOMEHTOB — MHEPIHAU
Otuer u 3amuTa
HeI/IHepI_II/IaJ'IbHBIe CTAJIbHOI'O IIapaJlICIICIIMUIIC/A. .
4 nabopaTopHOI
cuctembl oTcyeta | Madarauk Makceia.
paboThI
MasTtauk Obepbeka.
Kunemarnka Onpenenenne  ckopoctr moneta myad  ¢| Otuer u 3ammra
5 a0COTFOTHO MOMOIIBI0  KPYTHJIBHOTO  OaJUTMCTHYECKOTO| JTabopaTopHOI
TBEPJIOTO Tela MasiTHUKA. paboThI
JnHamuka Otuer u 3amuTa
OmnpeneneHrne MOMEHTOB HHEPITUH TBEPABIX TEI C .
6 abCOJFOTHO . 71ab0paTOpHOIA
MOMOIIIbIO KPYTHUIIBHBIX KOJIeOaHUH.
TBEPJIOTO Tela paboThI
V3mepeHune TUIOTHOCTH MaJIBIX TeJl MPaBHILHOM
r€OMETPUUECKON (OPMBI.
OmnpeneneHne JUIMH KOMETHBIX XBOCTOB.
OcHoBbI Mexanuku | Onpenenenue KodPPUIIMeHTa TPEHUS KaueHUsl. OTuer 1 3ammra
7 nepopmupyembix | MexaHU4eCKUI TUCTEPE3UC. nmabopaTopHOH
Tea Omnpenenenne KECTKOCTU MPYKUH. paboTHI
Omnpenenenne monyinsa KOnra.
Omnpenenenrne KECTKOCTU MPYKUHBI
rpau4ecKuM crocooom.
OmnpeneneHre CKOPOCTH 3ByKa METOJIOM CTOSYEH
Otuer u 3amuTa
BOJIHEI. .
8 | Konebanus u BOTHBI nmabopaTopHOH
3aryxaromue KoiaeOaHus.
paboTsl

CBs13aHHbBIE KOJIEOAHMS JABYX MAasAsTHUKOB.

HanMeHoBaHMe pa3e/ioB AUCHMIUIAHBI (MOJEKYIsApHas (U3UKA), U3y4aeMbIX BO 2
cemectpe (0151 cmyoenmos ODO):




HaumenoBanue
pasnena

HaumenoBanue nabopaTopHbIX padoT

dopma
TEKYILEro
KOHTPOJIA

2

3

4

Uneanpubii
ras

Ornpenenenue YHUBEPCAIBHOMN razoBoi|
nocrosinHou. [IpoBepka 3akona boins-Mapuorra.
Onpeznenenre HEU3BECTHOTO 00BEMa COCy/Ia.
W3mepenne aTMoCchEepHOTo AaBIICHUS.
Onpenenenue aTMoC(epHOTo JTaBJICHUS,
ucronb3ys  3akoH  boitnmsa-Mapuorra u  U-
00pa3Hyro TpyoOKy.

Ornpenenenue BIaKHOCTH BO3TyXa.

OnpeneneHue BIaKHOCTH BO3JlyXa B KOMHAre,
U3Mepsisl 1aBJIEHUE HACBHIIIEHHOTO Mapa.

Otyer U 3ammra
nabopaTopHOI
paboThl

SBneHusa
nepeHoca
B rasax

Omnpenenenue TEIUIONPOBOJAHOCTH BO3/1yXa.
Onpenenenne  KodQUIMEHTa  BHYTPEHHEIO
TPEHUs, CpeJHEH JIUHBI CBOOOJHOTrO mpobera u
3¢ (HeKTUBHOTO AMaMETpa MOJIEKYJ BO3AyXa.
Omnpenenenue napameTpoB MOJIEKYJI, BXOJIALINX B
cocTaB BO3ayxa, ucnonb3ys (opmyny I[lyazeitns
JUIsL TIpoliecca IPOXOXKJIEHUS BO3AyXa 4Yepes
TOHKUHN KanWLIsip.

Omnpenenenne BSI3KOCTH BO3AyXa IO €ro TEUEHUIO
B KaIuJuispe.

W3ydyeHue JaMHHApHOTO H
TEUYECHHUS rasa.

TypOyJIEHTHOTO

Otyer u 3anuTa
nabopaTopHOH
paboTsl

TepmoanHamuka

Onpenenenue
TEIJIOEMKOCTEN.
Ornpenenenne TmokazaTenss aauadaTbl METOIOM
Knemana-/Iezopma.

Omnpenenenue nokasarens aguadathl 0 CKOPOCTU
3BYKa P Pa3HbIX TeMIepaTypax.

Onpeznenenue TemmnepaTypHoro ko3dduuuenta
JTaBJICHHUS. Haxoxnenue MOIITHOCTH,
teroeMkocTd U KIIJI HarpeBatens.
Ornpezenienne TermI0eMKOCTH BOJIBI.

OTHOIICHUA YACIBHBIX

Ortyer U 3ammra
nabopaTtopHoOi
paboTHI

PeanpHbIe Ta35HI,
JKUIAKOCTH U
TBEP/bIC TEIA
PeanbHbie ra3s,
JKUAKOCTH U
TBEPJABIE TEIIA

Onpenenenve  kodp¢UIMEHTa  BHYTPEHHETO
TPEHUs KUAKOCTH 1o MeToay CTokca.
Brruncnenne ko3 duirieHTa BHyTpEHHET0 TPEHUs
IIUIEpUHa, U3MepsAs CKOpPOCTh MAaJeHHUs B HEM
CBUHIIOBOTO IITapHUKa.

W3mepenue (QU3NUECKUX XapaKTEPUCTUK BOJIBI
Haxoxnenne yaenpbHOH TEIUIOTHI  HCHApeHHS
BO/JIBI.

W3mepenne GpU3MUecKuX XapaKTePUCTHUK BOJIBI.
HccnenoBaHue IMOBEPXHOCTHOIO HATSDKEHUS U
BSI3KOCTH BOJIBI B TAITa30HE TEMIIEPATYP.
Onpenenenne Kod(pPUIHEHTa MOBEPXHOCTHOTO
HATSDKEHUS BOBI.

Omnpenenennie  Kod(DPUIMEHTA TMMOBEPXHOCTHOTO
HaTSDKEHHsI BOJbI METOJAMU OTPhIBA KaIUIM U

ITPOBOJIOYHOMW NETIIH.

Ortuer u 3anuTa
nabopaTopHOI
paboTsl

10




Omnpenenenue paguyca Kalnuuispa.

Onpenenenue panuyca Karmuuisipa c
ucrnonb3oBanueM  gopmyner  Ilyaszeitna — ans
MPOTEKAHUS YKUJKOCTH TI0 KaIHIUISPY.
Onpenenenne TeMrepaTypHoro kod3dduimenra
JMHEWHOTO PACHIMPEHUS METaJlIa.

Onpenenenue ko3 dunreHTa JMHEWHOTO
pacuIMpeHus  aJIOMUHHEBOTO,  MEIHOIO U
JKENE3HOTO CTEp)KHEH B JIuama3oHe TeMmIepaTyp
20-100 °C.

Omnpenenenne k03P PUIMEHTA TEILIOMPOBOTHOCTH
TBEPABIX TEJI.

Onpenenenne K0dGUIMEHTA TEIIONMPOBOAHOCTH
OpPraHMYeCcKOTO CTEKJIa METOJIOM CpaBHEHHUS C
ATAJIOHHBIM 00PA3I[OM U3 F3OOHUTA.

CBoiicTBa TBEPIOTO TeJA.

Onpenenenve  TEIJIOEMKOCTH W TEIUIOTHI
IUIABJICHUS METaJLIA.

Onpenenenne TEIIOEMKOCTH METala.
Omnpenenenue yIeIbHOU TETJIOEMKOCTH
ATIOMUHUS M JKele3a  KaJOpUMETPUYECKUM
METOJIOM.

CBoiicTBa TBEPIOTO TEJA.
OrnpeneneHre TEMIONPOBOJHOCTH METAIIOB U
JUDIIEKTPUKOB.

HanmeHoBaHue pa3eioB JAUCHUIUIMHBL (SJIEKTPHYECTBO M MAarHETH3M), U3y4aeMbIX B 3
cemectpe (051 cmyoenmos ODO).

dopma
Haumenosanue
No HaumenoBanue 1abopaTopHBIX paboT TEKYILEro
pasnena (TeMbl)
KOHTPOJIS
1 2 3 4
Otyer u 3ammra
Pabota ¢ ocuumnorpagom. .
1 DneKTpocTaTHKa 1abopaTopHOii
DKBUMOTEHIMATBHBIE TOBEPXHOCTH.
paboThI
. OrtueT U 3ammTa
[TocTosTHHBII ComnpoTuBIICHHE METAIIIOB. .
2 . . nabopaTopHOI
ANIeKTpUUecKuil TOK |M3mMepeHne OONMbIINX COMPOTUBICHHIA.
paboThl
CranmonapHoe . .| Otuer u 3ammura
W3mepeHne  TOPH3OHTAIBHOW  COCTABIISIOIICH .
3 | Mar"WTHoe moJje B naboparopHoit
MarHuTHOTO TOJS 3eMITH.
BaKyyMe paboThI
OTdeT u 3ammTa
DJIeKTpOMarHuTHas .
4 N3mepenne HHAYKTUBHOCTHU KaTYIIKH. 1abopaTopHOit
UHIYKIHS
paboThI
DIIEKTPUYECKOE T0JIE Ortuer u 3anuTa
W3mepeHne IeKTprHIecKoro CONPOTHBIICHHS C .
5 B BEIICCTBE. nabopaTopHOit
MIOMOIIBI0 MOCTa YUTCTOHA.
JvanexTpuku paboThl
MarnuTtHoe nose B . Oruer u 3amura
6 N3mepenne MarHUTHON MPOHUIIAEMOCTH TOPA.

BCIICCTBCE.

nabopaTtopHoOit
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Maruetuku paboThI
ONEeKTpOMarHuTHbIE
Otuer u 3amura
KoJIeOaHusl. ConpoTHuBIIEHHUE ATEKTPOJIUTOB. .
7 . nabopaTtopHoOi
ITepemeHHBII Mo1HOCTb B LIENH IEPEMEHHOIO TOKA. 5
. aboTHI
IIEKTPUUECKUNA TOK P
VYpaBHeHus
. . OTtueT U 3ammTa
Makcgeia. N3mepenne ANEKTPUYECKON EMKOCTH .
8 nabopatopHoOi
DJIeKTPOMAarHUTHBIE |KOHIEHCATOpa ¢ OMOLIbI0 MocTa COTTH. 5
aboThI
BOJIHBI P
W3mepenue  BOIBT-aMIIEPHBIX  XapaKTEPUCTHK
IIpupona HocuTenen | IMOAOB. Otuer u 3ammra
9 | rtoka. KonraktHble |M3MepeHne  BOIBT-AMIEPHBIX  XapaKTEPUCTHK| JIaDOpaTOpHOH
SIBJICHUS TPaH3UCTOPOB. paboThI
ONEMEHTHI 2JIEKTPUUYECKOH LIETIH.
HaumeHoBaHue pa3/ienoB AMCHUIUIMHBI (ONTHKA), U3ydaeMbiX B 4 cemectpe (015
cmyoenmos ODO).
®opma
HanmenoBanue P
Ne HaumenoBanue 1abopaTopHbIX padoT TEKYILEro
pazzneina
KOHTPOJISt
1 2 3 4
ITIpoBepka 3akoHa Mamtoca. M3ydyeHue BpaleHus
IJIOCKOCTH MOJISIPU3ALINH. Oruer u 3ammTa
1 | Honapusauus ceera |OnpeneneHue KOHILIEHTpaluu pacTBopa| J1abopaTopHOI
HOJIIPUMETPOM. paboTHI
IIposepka 3akoHa bprocrepa.
OnpezneneHye MpeaoMIISIOIIEro yriia OUIpPU3MBI
Oruer u 3amuTa
Wntepdepenus  |Ddpenens. .
2 1abopaTopHOii
cBeTa Onpenenenue paaumyca KpUBHM3HBI JIMH3BI C 5
a0O0ThI
nomo1nso koser HeroTtoHa. P
W3y4eHne 3aKOHOB TEIIOBOTO U3JIy4ECHHUS. Oruer u 3amuTa
3 | Ksanrosas ontuka |M3yueHue 3akoHOB (oTOdhdeEKTa. nabopaTopHOi
H3MeHeHne CKOpOCTH CBETA. paboThI
W3yuenue sBieHus Audpaxium. Oruer u 3amuTa
4 Hubpaxuus ceera |CpaBHeHHE AUPPAKIIMOHHOTO U AUCIIEPCHOHHOIO| J1abopaTOpHOH
CIIEKTPOB. paboThI
Omnpenenenue nokasarens NpeIoMIEHHs TBEPABIX
Y J)KUJIKUX ONITUYECKUX CPEN.
. Oruer u 3ammTa
I'eomerpuyeckas |M3ydeHue 3puTesbHON TPyObl U MUKPOCKOIIA. .
5 1abopaTopHOii
ONTHKA HccnenoBanue ONTHUYECKUX CHCTEM. 5
. paboThI
HccnenoBanne  mOrpemrHocTed  ONTHYECKHX
CHUCTEM.
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Hucnepcus cBeta

CpaBHeHue AUQPPAKIIMOHHOTO U JUCIIEPCHOHHOTO
CIIEKTPOB.

CnektpodoromeTp OM-56. OnTuveckue
XapaKTEPUCTHKH CTEKOJI.

ITpoBepka 3akona JlambepTa.

Otyer u 3amuTa
nabopaTopHOI
paboThl

HanmeHoBaHUe pa3esioB TUCIHMILIMHBI (CICIMaTbHBIC BOIPOCH ATOMHOM U SIICPHOI
¢busukn), uzydaemeix B 5 cemectpe (01 cmyodenmos ODO):.

HanmenoBanue Dopma TEeKYILEero
Ne Coneprkanue paszena
paszznena KOHTPOJIS
Ortyer u 3amuTa
1 Beenenue B OrnpezenieHre OTHOLIEHUS 3apsia MIEKTPOHA K €ro 1A60DATODHOI
aTOMHYIO (pU3MKY |Macce METOJ0M MarHeTpoHa. patop
paboThI
[InanerapHas Oruer u 3ammura
P Aromusie monemu k. Tomcona u D. Pesepdopra. T
2 MOJIeJTh aTOMa naboparopHoOit
OnbiT ®panka u 'epa.
Pesepdhopna—bopa paboThI
YpaBHeHus .
Mloemrena i N3yuenune cepuanbHbIX 3aKOHOMEpHOcTeW  B| OTYET W 3amuTa
3 pelL P CIIEKTpe aToMa BOAOPO/a. nabopatopHoit
KBaHTOBAs TEOPUS
CrnekTp aroma Bogopona. Atom bopa. paboThI
aToMa BOJ0po/ia
Oryer u 3amnuTa
MHOro31eKTpOHHbIE N
4 ATOMbI N3ydenue cnekTpa atoma HaTpHsl. nabopaTopHOI
paboTsl
Onrtuueckue Otyer u 3ammra
5 KBaHTOBBIE N3ydeHne HEOH-TEIUEBOTO Ja3epa. nabopaTopHO
TeHepaToOphbl paboThI
OtyeT u 3ammuTa
6 | PagmoaktuBHOCTH |OmpezneneHue aKTHBHOCTH UCTOYHHKA. nabopaTopHOI
paboTsl
Bianmoseiictue |1OTPEIIHOCTH npu SIEPHO-(PUBUUECKUX
Otyer u 3amnuTa
SAACPHOIO HU3MCPCHUSAX. o
7 nabopaTopHOii
W3IIYy4EeHUS C N3yuenune razopaspsiHOTO CUETUHKA. paboTE!
BCIIICCTBOM N3ydenne CUMHTULIALMOHHOTO JETEKTOPA.
Nzyuenune CIUHTUJUTSIITAOHHOTO ramma-
DKCIEPUMEHTHI B OtueT # 3ammura
CIIEKTpOMETpa. .
8 (u3KKe BHICOKUX nabopaTtopHoOi
SHepTHii W3ydeHue pacnpocTpaHeHus OeTa-u3IydeHHs B paBOTEI
HEKOTOPBIX MaTepualiax U B BO3JIyXe.
CoBpeMeHHbIE
actpodusnueckue
N3yuenue yriaoBoro pacrpeaesneHuss KocMuueckux | OT4eT u 3amnmra
MPEACTABJICHHUS. N .
9 Ty4ei. nmabopaTtopHoit
OTKpBITBIE BOIIPOCHI
Jo3umMerpruyeckrue BETUYMHBI U UX U3MEPEHHUS. paboThI

¢bu3uku sapa u
JaCTHI]

2.3.4 TlpumepHasi TeMaTHKA KYPCOBBIX PadoT (IPOEKTOB)

KypcoBblie paboThI HE IPETYCMOTPEHBI.

2.4

padoThl 00y4aOIIMXCH 10 AUCUHUILIMHE (MOTYJII0)
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No Bux CPC [lepedyeHp yaeOHO-METOAMYECKOTO 00ECTICUEHUS TUCIIUIUTHHEI
- T10 BBITTOJIHEHUIO CAMOCTOSATEILHOM PabOTHI

[TpopaboTka M .
1 | reoperiieckoro €TO/IMYECKHE PEKOMEHJAIMU 10 OpPraHu3aldd CaMOCTOATEIbLHOU
pabotsl ctynentoB, ®I'BOY BO «Ky6I'Vy», 2012. - 33 c.
MaTepuaia
1. bymenera FO.M. Kak npaBunbHO Hanucath pedepar, KypcoBYIO U -
IUIOMHYIO paboThl: YdeOHOoe mocobue st O6akanaBpoB [DIEKTPOHHBIN
pecypce]: yue6. mocobue — DnektpoH. aaH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedpepar https://e.lanbook.com/book/93331.

2. Kysnenos U.H. Pedepatbl, KypcoBbie U TUIIOMHBIE paOOTHI.
Meroanka moAroToBKH U oGopMIIeHHS [DJIEKTPOHHBIA pecypc]: yueo.
nocodbue — JnextpoH. nad. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[logroroBka | Beuierskanuna A.O. JlenoBble 1 Hay4dHbIE NPE3EHTALUM [ DIEKTPOHHBIN
npe3eHTaMu | pecypc]: yueOHoe mocodue — DnekTpoH. naH. — M., bepmun: Jlupekr-

3

110 TeME Menua, 2016. - 115 c.

pedepara http://biblioclub.ru/index.php?page=book_view_red&book id=446660.

Y4eOHO-MEeTOINYEeCKHE MaTepUalbl JJIsl CAMOCTOSTENBHOW paboThl O0ydYarOmMXCs M3
YuCiia MHBAJIUAOB M JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) nmpenocTtaBisitorcst
B (hopMax, aJanTHPOBAHHBIX K OTPAaHUYCHUSIM UX 3JI0POBbS U BOCIIPUATHUS HHPOPMAIUH:

Jjig nu11 ¢ HapyIEeHUSIMU 3PEHHUST:

—B MeYaTHOU (hopMe yBEIIMYCHHBIM MIPUPTOM,

— B popMe PIEKTPOHHOTO TOKYMEHTA,

J1ig U1l ¢ HApYIIGHUSIMU CITyXa:

— B IIeyaTHOU opme,

— B (hopMe 37IeKTPOHHOTO JOKYMEHTA.

JU71st TUIT ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ariapara:

— B IIeyaTHOU opme,

— B (hopMme 2IeKTPOHHOTO JOKYMEHTA,

JlaHHBI TIepedeHh MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJaronuxcs.

3 Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu yuyeOHON pabOTHI MO OCBOEHUIO MUCHUILTUHBI «O0muil usnueckuit
MPAKTUKYM» UCTIOJIb3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTUU:

— nH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;

— npo0iieMHOe 00y4eHue.

JlaGopaTopHble 3aHSITUSI TIPOBOMATCS B CIENHMATU3MPOBAHHBIX JIA0OpATOPHUSAX Ha
71ab0paTOPHBIX YCTAaHOBKAX WHAMBUAYAILHO WU TPYIIaMU CTYIACHTOB U3 2 YEIOBEK.

O¢ddexTuBHOCTE y4eOHON AESITENPHOCTH CTYACHTOB OIICHHBAETCS 10 OalIbHO-
PEHTHHIOBOH CHCTEMeE.

B ydeOGHOM mpoliecce HCTIONB3YIOTCS CIEAYIONNE AKTUBHbIE 1 HHTEPaKTUBHbLIE (op-
MbI TIPOBEACHUS 3aHSATHUN: AUCKYCCHS, TMOMCKOBas Oecena, TBOpYEeCKWe HMHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTYaIui, paboTa B MaJIbIX IpyMax.

Jnst nun ¢ orpaHUYEHHBIMM BO3MOKHOCTSIMU 3JI0POBbsI MIPEAYCMOTPEHA OpraHMU3alus
KOHCYJIBTAIIMI C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

14



http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

4 OueHoYHbIE CPEICTBA IS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOI
aTrecTanuu
4.1  ®oHJ OLIEHOYHBIX CPEACTB IJIfA IPOBeAeHUS TEKYIIEro KOHTPOJIs
Mexanuka
Ouznyeckue BETUUUHBI U UX u3MepeHus. CUCTEMbl eMHHII.
Ornpenenure Npupoy 3ByKa.
Urto Takoe BbICOTa 3ByKa?
UYro Takoe uHTEpepeHIrs U Tuppakiuus BOIH?
UTto Takoe cTOsTYre BOJIHBI?
Kakwue cuctembl oTcueTa v CUCTEMbI KOOPJIMHAT BbI 3HaETE?
: Onucanue JBW)XEHUS MaTepUalbHOM TOYKM B BEKTOPHOW U KOOPAMHATHOMH
dopme. Bekrop mnepemenienus. CkopocTh. YckopeHue. Pa3zioxkeHHe BEKTOpa IOJHOTO
YCKOpPEHUsI Ha HOPMAaJIbHOE U TaHT€HLIMAIbHOE.

NoakowdE

8. UYro Takoe MpOJOJIbHBIE W TOINEPEYHbIe BOJIHBI, aMIUIUTYyHa, (Ga3a U CKOPOCTh
pacnpocTpaHeHHs BOJTHBI?

9. UTto Takoe BEKTOPHI YIIIOBOM CKOPOCTH U YTIIOBOI'O YCKOPEHUS?

10.  Yto Takoe MrHOBEHHAs OCh BPALICHHUs?

11.  Omnpenenute cuny Ctokca.

12.  UYro Takoe 1000BOE CONPOTUBIICHUE U TIOTbEMHAs cHIa?

13. Y10 TaKo€e BA3ZKOCTDH KUIKOCTH?

14. JaiiTe onpeseneHne JaMUHAPHOTO U TYPOYJIIEHTHOTO TEYCHHUSI.

15. Yro Takoe yucio Peitnonsaca?

16.  CdopmynupyiiTe IPUHINI OTHOCUTEIBHOCTH | anmes.

17.  TlpuynHa NOCTOSHCTBA CKOPOCTH CBETA.

18.  Ompenpenute ciencTBue u3 npeodpazosanuii Jlopenna.

19. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. J[nuHa nBumxKylerocs tena. TeMm xojna

JIBUKYyHIMXCcs yacoB. C10KeHUe CKOpOCTEN.
20.  Cdopmynupyiite 3akons! bepHyu.

21.  CaoiicTBa XHUIKOCTEH U ra3oB. 3aKOHBI I'MJIPOCTaTUKU. CTAallMOHAPHOE JIBUKEHUE
KHUJIKOCTH. Y paBHEHHUE HEPa3pPbIBHOCTH.

22.  Cunsl 1 B3auMojeiicTBus. YUeTblpe TuNa B3aMMOJEHCTBMIA M HUX CPaBHUTENbHAs
XapaKTePUCTHKA.

23.  Cdopmynupyiite 3akoHb! HproTOHA.

24.  Jlepopmamus CIUIOIIHBIX cpel. Ymopyras M ocTaTodHas JedopMarius.

KonnuectBenHas xapakrepuctuka aepopmanuii. 3akon I'yka, Monyns FOHra. DHeprus ynpyrux
negopmanuii.

25.  HeusepuuanbHble  Bpaljarommecs cucTeMbl  koopauHar.  KopuomnmcoBo
yckopenue. Cuiibl MHEpLMN BO BpallaroUleiicss cucreMe KoopAauHar. HemnepunanpHas cucreMa
KOOpJIMHAT, CBA3aHHAs C TOBEPXHOCTHIO 3EMIIN.

26.  MomeHT umnynbca. MOMEHT cuJjibl. Y paBHEHHE MOMEHTOB.

27. MomeHT cuiibl, AecTBYIONIEH Ha cucteMy. LleHTp macc. YpaBHEeHHE MOMEHTOB
JUISl CUCTEMBI MATEPUAIbHBIX TOYEK.

28. 2.0npenenenue HeMHEpUHANbHBIX cucTeM. Cuibl mHepnuu. HewnnepumanbHbie

CUCTEMBI, ABWXKYIIHECS NMpsAMONMHEHO. HeBecomocts. I'paBUTallMOHHAs M MHEPTHAs MAacChl.
[IpuHIUIT SKBUBAJIEHTHOCTH.

29.  3aryxatomue kojeOanus. JlorapupmMudeckuil TeKpeMeHT 3aTyXaHHUs.

30.  Cucrema maTepuaibHbIX ToUeK. IMIysbc cucTeMbl. MOMEHT UMITyJIbCA.

31. Pa6ota cunsl. Kunernueckas sneprus. CunoBoe nosie. Pabota B moTeHITMAIBHOM
noJe.

32.  CnoxeHue NepHeHIUKYIApHbIX KojeOanuil. durypsl JInccaxy.

33.  Bekropnas nuarpamMa. [IpencraBnenue konebaHuil B KOMILUIEKCHON GopMme.

34.  Cnoxenue konebanuii onHoro HampasieHus. buenus.
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35. CBs13b cuiIbl ¢ TOTEHIMANBHOM Heprueil. HopMupoBka noTeHInaabHONW SHEPTUU.
DHeprusi B3auMOIeUCTBUS.

36.  Maremaruyeckasi CyIIHOCTbh 3aKOHOB COXPaHEHHs. 3aKOHbI COXPAHEHUS SHEPTHH,
UMITyJIbCAa U MOMEHTA UMITYJIbCA B HEPEISTUBUCTCKOM CIIydae.

37.  Maremarndeckuii 1 PU3NYECKUIA MAITHUKH.

38. OO6mume cBeaeHUs 0 KoeOaHusIX. Y paBHEHHUsI TApMOHUYECKUX KOJICOAHMIA.
["apMoHUYECKHIA OCITUIUIATOP. DHEPTHsI KOJIeOaHUH.

39. CooTHolIeHHEe MEXAy Maccol u 3Heprueil. CBs3b 3aKOHOB C CUMMETpPUEH
MPOCTPAHCTBA U BPEMEHHU.

40.  3aKkOH BCEMHPHOTO TAroTeHUs. ['paBuTannonHas sueprus. 3akonsl Kerepa.

4]. 2.Cyxoe Tpenue. Bsskoe Tpenue. Tpenue kauenus. Pabora cun tpenus. SIBieHue
3actos. SIBnenue 3anoca. opmyna Crokca.

42. JIBrb>keHue Tela, 3aKpeIuieHHOTo B TOUKe. [ 'upockonsl. ['npockonryeckuii
addekr. [Ipeneccust u HyTaus OCH THPOCKOIIA.

43.  BeiBeauTe ypaBHeHHE MemepcKoro.

44,  BrBenute hopmyny LlronkoBckoro.

45. OOm1re cBeeHNs O PEISATHBUCTCKOM JIBHYKEHHS TEJ epeMeHHoN Macchl. O0rmas
XapaKTEPUCTHKA PA3INIHBIX BUIOB PEAKTHBHBIX JIBUTATEIICH.

46.  AHaJIOTH OCTYNMATEIHHOTO U BPAMIATSILHOTO JIBHKCHHUSI.

47. .Kunernueckas sneprus Bpaiarouierocsi Teepaoro tena. Pabora u MOIHOCTL BO
BpaIaTeJIbHOM JIBUKCHUH.

48.  VYpaBHeHue ABMKeHUs TBepaoro teia. [loHsTue o Tensope mHepuuu. [ naBHbIE
OCH U TJIaBHbIE MOMEHTHI HHEPIIUH.

49, Breinyxkaennsie koneGanus [lepexonnplii pexum. AMImuTyaHas U ¢dazoBas

pe30HaHCHbIE KpuBble. JJ0OPOTHOCTD.
50. BeriuricineHre MOMEHTa MHEPIIUM OTHOCUTENBHO ocu. Teopema ['rolirenca — llItelinepa

MonexymsipHas puszuka

1. Onuimmre NpocTeHITy0 MOZEIb BEIIECTBA — IECAJIBHBIH ras.

2. Kaxkue ynporienus nenanuck npu BeIBoAE OapoMeTpudeckoi hopmybi?

3. Kak M0>xHO TpHOIM3UTENBHO OLICHUTH BBICOTY aTMOC(hephI?

4. OO0bsacHUTEe PU3NYECKUil cMbICT pacnpesenenus bonpliMana.

S. KaxkoB ¢usndeckuit cMbICT QYHKITUU pacIpeIeTICHUsI MOJIEKYJ 0 CKOPOCTAM?

6. IIpuBenuTe mpuMepsI UCIIOIB30BaHKS BAKyyMa B TEXHUUECKUX YCTPOMCTBAX.

7. B uém cymHocTh sBieHMN niepeHoca? KakoBbl OHU U MPU KaKUX YCIOBUAX
BO3HUKAIOT?

8. [Touemy nuddys3us xuaKoCTEH MPOUCXOAUT 3HAUUTEIHLHO MEIJICHHEE, YeM
g dys3us razos?

9. Uro Ha3biBalOT Kod(punmeHToM AudPy3un (BI3KOCTH, TEIIONPOBOAHOCTH)? OT
KaKMX [1apaMeTpOB OH 3aBUCHT JJIsl Ta30B?

10. Kak BA3KOCTB Ta30B 3aBUCUT OT TEMIIEPATYPHI?

11.  Tlouemy Temmoémkocts Cp 6ombmie Termoémkoctu Cy?

12.  Yto mpoMcXOoaMT ¢ TeMIepaTypoil rasa, eciau OH pacUIMpsAeTCs MPU MOCTOSHHOM
naBieHUU?

13.  YTO mpouCXOAUT C TEMIIEpAaTypoOii Ta3a, €CIM OH paclIUpseTcs aauadaTudecku?

14. B ausenbHOM JBUTATeNe BO3AYX MOJBEPraeTcs O4YeHb CHIBHOMY U OBICTpPOMY
cxaruro. g gero ato nenaercs?

15. Kakume KOHCTPYKLUMH «BEUYHBIX JBHUTraTejei» «CO3JaHb» IO 3aKOHaM
MOJIEKYJISIpHON (HU3UKU?

16.  OOmsicuuTe  pa3nuyMe  SKCIEPUMEHTAJBHBIX  H30TePM M H30TEPM,
COOTBETCTBYIOIIMX ypaBHEHUIO BaH-nep-Baanbca.

17.  Kakymo ®HJIKOCTb MOKHO HAJIUTh B CTaKaH BbIIIE €ro Kpa&B?
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18. Ilowemy y BceX BeEIIECTB IOBEPXHOCTHOE HATSIKEHHE YMEHBIIACTCA C
YBEJIIMUEHUEM TEMIIEPATYPHI?

19.  JKunkue nexkapcTBa 4acTO OTMEPSIIOT KAIUISIMU. SIBIISIETCS JIM 3TO JJOCTaTOYHO
TOYHOH Mepoit?
20. Yo Takoe «OMMeETaI» U TJIe OH IPUMEHSETCS?

SHGKTpI/I‘-IeCTBO 1 Maruc€Tusm

1. Onektpuueckoe mone. 3akoH Kynona, moneBas TpakTtoBka 3akoHa Kyiona,
HANPSDKEHHOCTD JIEKTPUYECKOTO TMOJIS, TPUHIIUII CYTIEPIO3UIIIH.

2. [TonsiTve MOTOKA BEKTOpa HANPSHXKEHHOCTHU AJIEKTpocTaTudeckoro mois. Teopema
Octporpazackoro — I'aycca. @opmMyaupoBKa U JOKa3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — ['aycca. @opmynupoBKa U IpUMEphl IPUMEHEHUSI K
pacueTy JIEKTPOCTAaTUYECKUX MOJIEH: MIIIOCKOCTH U 11apa.

4. ITorenuuman. IloTeHIMANBHBIA XapakTep 3JIEKTPOCTATHYECKOrO IOJsA, IIOHATHE
MOTEHIIMaNa, Pa3HOCTh MTOTEHIIUAJIOB.

S. [ToreHunan TouyeyHOro 3apsijaa, BBIUMCIEHHE NOTEHLHUANa Ui CIIy4aeB IOJIf,

CO3/1aBa€MOr0 CHCTEMOH TOYECYHBIX 3apAA0B M IINIOCKUM KOHACHCATOPOM; CBsA3b MCKAY
HaANpsAKCHHOCTBIO U ITIOTCHIIHAJIOM.

6. DnekTpuueckuil numnosnsb. [lone qunos.

7. DNEKTPUYECKUN AUIIONb BO BHEITHEM JIEKTPUYECKOM II0JIE.

8. [TpoBogHMKH B 31eKTpocTaTHueckoM mosie. [Tose BHyTpH U Ha IOBEPXHOCTH
IPOBOHHKA.

9. DNEKTPOEMKOCTb, KOHAEHCATOpbl, pacdeT 3jieKTpoeMKocTH. CoenuHeHHe
KOHJICHCATOPOB.

10.  DHeprus 37eKTPUUECKOTO MOJISL. DHEPrHs 3apsyKEHHOTO MPOBOAHUKA, SHEPTUs
3apsKEHHOT0 KOHEHCATOPa, SHEPT Ul SJIEKTPUUECKOTO MOJIS.

11.  JIMpseKTpHUKH B 3JIEKTPUYECKOM Ioje. MoseKynspHas KapTHHA MOJIIpU3alun
JUBJIEKTPUKA, BEIMUYMHBI, XapaKTEPU3YIOLINE NOSAPU3ALUIO AUIIEKTPHKA.

12. [TocrosiHHBINM snexkTpuueckuit Tok. 3akoHbl Oma u JDxoyns - JleHma B

UHTerpanbHOl u auddepennnansHoi hopmax.

13.  IlpaBuna Kupxroda.

14.  MarnutHoe mosne TOKOB B BakyyMme. [IoHsATHEe MarHWTHOro moiisi, 3aKoH buo -
CaBapa - Jlamaca, pacdyeT BEKTOpa MarHUTHOW MHAYKLMU Ui KOHEYHOIO OTpe3Ka TOKa M
KpyroBOT'O TOKa.

15. Teopema 0 HLMPKYJSAIMM BEKTOpPa MarHUTHOW MHIYKLIMH, BUXPEBOH XapakTep
MarHUTHOTO TOJIsi, IPUMEHEHUE TEOpPEMbl O LHUPKYISIUM K PAacyeTy MAarHUTHOrO IOJsS B
COJIEHOU/IE, BHYTPH IPSIMOTO NTPOBOJHUKA.

16. MarHuTHbII MOMEHT KpPYroBOTO TOKa. MArHWTHBIA [WIOJb, IOJE MO,
MarHUTHBII JUNOJb BO BHELTHEM MarHUTHOM TOJIE.

17. JleficTBe MarHUTHOTO IOJII HA TOKH U 3apsAjbl. [[pOBOAHUK B MarHMTHOM IOJIE,
B3aUMO/ICHCTBHE 2-X TPOBOTHIUKOB C TOKOM.

18.  Pabota mpu mepeMemieHu MPOBOJHMWKA C TOKOM B MarHWTHOM TOJie, paMKa B
MarHUTHOM II0JIE.

19. Cwuua Jlopenria.

20. OnexkTpoMarauTHas uHAYKIUA. Oneitel Papanes, npaBuwio JleHnna, Gopmyna s
OJC »yeKTpOMAarHUTHOW MHAYKLUH, TPAKTOBKAa MakcBemia SBJIEHUS 3JIEKTPOMAarHUTHOU
WHTYKITUH.

21.  Camounpaykuus. MuayktuBHOCTh, Qopmyna mig  2JIC  caMOMHIyKIHWH,
VICUE3HOBEHHE U YCTAHOBJIEHHE TOKA B LIEMH, COAEpKAILEH NHAYKTUBHOCTD.

22.  llepeMeHHBI TOK. XapaKTEpUCTUKA MEPEMEHHOTO TOKa, IIeMb, COJEpIKaIas
AKTUBHOE CONPOTUBJICHUE, EMKOCTh W HHAYKTUBHOCTH, PE30HAHC HAIIPSKCHU.
23. MOoUIHOCTH B 1IENTH IEPEMEHHOTO TOKa.
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24, Dnektpuyeckne Kojaedanus. MneanbHblil KojieOaTeIbHBIA KOHTYP.

25. Bounnel. PactipocTpanenue BosiH, ypaBHEHHE TUIOCKOW U chepruecKoi BOJH,
¢a3oBast CKOPOCTh, BOJHOBOE YpaBHEHHE.

26.  DieKTpoMarHuTHbIE BOJHBI. TOK CMelleHus, ypaBHeHHe MakcBeia U ux
(u3uvecKkuii CMbICI, BEIBOJ BOJTHOBOTO YPAaBHEHHS U3 ypaBHeHUN MakcBeia.

27.  CBolcTBa 3JE€KTPOMATHUTHBIX BOJIH.

28.  MarnutHoe noje B BemectBe. Bekrop HamaranuuBaHus. OCHOBHBIE 3aKOHBI
MarHMTHOTO I10JI€ B BELIECTBE.

29.  Ilpupoza 31eKTpUYECKOIro TOKA B METaJIaX U MOIYIPOBOJHHUKAX.

30.  DnexkTpuyeckue sIBIECHUS B KOHTAKTaX.

31. Tepmoanexrpudectso. fBnenus llenstse u TomcoHa.

32.  KonebGaHus nmpu HATMYUU 3aTyXaHHUS.

33.  Pe3onanc TOKOB B LIeNH IEPEMEHHOTO TOKA.

OnTuka
1. B 4em 3axirouaeTcs 3aKOH NPEIOMIICHMs cBeTa?
2. OT uero  3aBUCUT  BEJIMYMHA  KaXyIIErocs  MNOJHATUS  NPEAMETa,

paccMaTpuBaeMoro yepe3 CTeKio?

3. Urto Ha3bIBAETCS MPENEIBHBIM YTIIOM MTOJHOTO BHYTPEHHETO OTPasKEHUS?

4. Kak 3aBucuT nokasaresnb NpeoMICHHUS PACTBOPa OT KOHIIEHTpaLuu?

5. Kak yctpoena 3putenbnas Tpyoa?

6. Uto Ha3bIBaETCS YBETUUECHUEM ONTUYECKOUN TPYObI?

7. UTto Ha3bIBa€TCS MOJIEM 3pEHUS TPYOBI?

8. Uem otnuyaercs 3putenbHas Tpyoa Kemnepa ot Tpyost [anmnes?

9. Yro Takoe anepTypHas nuagpparma?

10.  Yro takoe uncnoBas aneprypa?

11. B yewm 3akitouaercs ycioBue CHHYCOB?

12.  Yewm otnuyaercs amoxpomaT OT axpomara?

13. KakoBo ycTpoHCTBO OKYJISIPHOTO MHKpOMETpa?

14. B uem cocrout siBnenue nHTEpPEPEHIINH CBETA?

15.  laiite onpenenenre HHTEPPEPECHITNH.

16.  Kakue BoyHBI Ha3bIBalOTCS KorepeHTHbIMH? Kak (QopmynupyroTcs ycrnoBus
KOTE€PEHTHOCTH JIBYX BOJIH.

17. Kak BbluucaseTcss CcyMmMMapHas WMHTEHCHUBHOCTh TMPU HAJOXKEHUU JABYX
MOHOXPOMATHUYECKUX BOJH OJAMHAKOBOW YaCTOTHI, MIOJISIPU30BAHHBIX B OJTHOM TIOCKOCTH?

18. Ilpm KakuxX YCIOBHSX BO3HHKAIOT M KaK pacCUMTBHIBAIOTCS MIiN u  Mmax
WHTEHCUBHOCTH MPpU UHTEPPEPEHIINU IBYX BOJIH?

19.  Tloctpoiite xox nyueit B cxeme KOHra, paccunTarh pa3HOCTh X0/a JIyueH u

MIUPUHY UHTEPHEPEHIIMOHHOMN MOIOCHI.
20. [Toctpoiite xon myueil B ounpusme dpenens, BoiBeauTe GOPMYIIBI AJIsl pacuera
HIMPUHBI UHTEP(HEPEHIIMOHHOM MOJIOCH! 1 MAKCUMAJIBbHOTO YKClia HHTEP(EPEHIIMOHHBIX MOJIOC.

21. [IpuBeaute onTuueckyro cxemy uHTEpdhepoMerpa MalikenbcoH, 00ObSICHUTE
IPUHIUII €r0 IeHCTBHUS.

22.  Jlns 9ero UCTONb3yIOTCs HHTEphepoMeTphI?

23. B uewm 3axmouaercst mpuHImi [ tolirenca - ®penens?

24.  UYewm ormmyaercs audpaknun Openens ot nudpakinun Opayarodepa?

25.  Kak dopmynmupyercs ycioBHEe BOSHHKHOBEHHSI MAaKCHMYMOB M MHHUMYMOB TIpH

TupaKuy CBeTa Ha eI’

26.  Kak Bimser muprHa miea Ha TG PaKIHOHHYIO KapTHHY?

27. Kak mOCTpOUTH BEKTOPHYIO JAMarpamMmy [Uis OIpEdeNIeHUH  aMIUTUTYAbI
KoJIeOaHuH B ciydae AM(paKkiuy OT mienu?
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28. UYrto mpexacraBisger co0oil Au(paKIMOHHAS peleTKa, JaTh ONpeaeeHHe
IapaMeTpoB,  XapaKTePU3YIOIIUX  JU(PAKIMOHHYIO  peuieTky?  (MOCTOSHHAas, MEepUo[,
paspemaronasi CloCOOHOCTh, YIJI0Basi U JINHEHHAs! TUCIIEPCHS).

29.  Kak BoirsaguT nudpakuvoHHas kapTuHa npu audpaxkinuu Ha pemietke? Jlath
KaueCTBEHHOE U KOJIMYECTBEHHOE OIKCAHUE.

30. Kakas cBs3b cymecTByeT Mexay nudpaxiueid 1 uHTepdepeHmeit?

31. Kakoli cBeT Ha3bIBaeTCs MJI0CKOIOJISIPU30BAHHBIM?

32. B uéMm cocTouT sBieHHE ABOMHOIO JIy4enpeIoMIICHUs?

33.  Uro Takoe onTH4ecKas och?

34.  Kakue mi10CKOCTH B KpUCTAJIJIe HAa3bIBAIOT ITIABHBIMU?

35.  Ilouemy MHTEHCHBHOCTH CBETa MPONOPIMOHATIbLHA KBAIPATy aMILUIUTY Ikl BEKTOpa
E?

36.  Kak ¢popmynupyercs 3akoH bproctepa?

37.  Kakue cyniecTByoT criocoObl MOTYyYEHHS MJI0OCKOIMOISPU30BaHHOTO CBEeTa?

38.  Kakue BemiecTBa Ha3bIBAIOTCS ONTUYECKU AKTUBHBIMU?

39. Uem omIMuaeTcs OJUIMNTHYECKH TOJSIPU3OBAHHBIM CBET OT  JUHEHHO
MOJIIPU30BaHHOTO?

40.  Kak umsroraBnuBaetcs npu3sMa HUKOJS ¥ B ueM 3aKiIr04aeTcs MPUHIUI ee
paboThI?

41.  Kakue maTepuanbl MPUMEHSIOTCS AJI U3TOTOBJICHUS MOJISPOUIOB?

42.  Kakue KpuCTaJIbl HA3bIBAIOTCS MOJIOKHUTEIbHBIMU, @ KAKUE — OTPUIATEIbHBIMU?

43.  Yem oTiiMyaeTcs CrieKTpaibHasi CBETUMOCTD Te€JIa OT MHTETPAIbHOMN?

44,  Yro Ha3piBaeTCs KOAPPUIMESHTOM IOTIIOMICHUS Tea?

45.  Kakoe Teno Ha3pIBaeTCs a0COIIOTHO YEPHBIM U KAKOE CepPhIM?

46.  Buem cytb 3akoHa Kupxroda?

47.  W3znoxwute nepBblil U BTOpoi 3akoHbI Buna.

48.  Kak ¢popmynupyercs 3akon Credana—bonbimana 1t aDCONIOTHO YEPHOTO U
ceporo ten?

49.  IlpuBemute dopmyny [lnanka, ONMCHIBAIOMIYIO H3ITy4eHHE aOCOJIIOTHO YEPHOTO
Tena.

50.  Kakwme 3aKOHBI MOTYT OBITh TOJOXEHBI B OCHOBY OECKOHTaKTHOTO H3MEPEHUS
TEeMIePaTyphl TeN?

51.  Yro Takoe spkocTh Tena? Kak cBs3aHbI IPKOCTh M CBETUMOCTH?

52.  Kaxkwue Tena Ha3pIBatoTCs JambepToBckumu? Kak 3Byunt 3akoH JlamGepra?

53. B uém 3axmouaercss sBJICHHWE BHYTpeHHero ¢orodddexkra? B  kakux
(doTOpPHUEMHHKAX OHO MCIIOJIb3YETCH.

54. B uyem 3akirovaercs sSBICHUE BEHTHIIHLHOTO (poTodddexTa?

55.  KakoBa cyTb 3ak0HOB (oTo3(pPexra?

56.  Kak ¢popmynupyercs ypaBHeHue DiiHiTeHa 11 poToadpexra?

57. Urto Ha3pIBaeTCst pabOTOM BBIXO/Ia DJIEKTPOHA U3 MeTalia?

58. M3 KakWx y4YacCTKOB COCTOMT BOJIbTAMIIEpPHAs XapaKTEPUCTHKA BaKyyMHOTO
dorornemenTa?

59.  UYto moHMMAIOT O] KPACcHO# rpanumiel porodddexra?

60. UTo MOHUMAIOT O] TEPMUHOM 33JIepP>KUBAIOIIEE HATTPsHKEHUE?

CriernanpHble BOIPOCH aTOMHOM U siIepHOH (pr3uKH

1. KaxkoB ¢u3udeckuii cMpIica urces M u N B 0000menHoi hopmyne bamsmepa?

2. KaxoBbI ATMHBI BOJTH CaMbIX KOPOTKOBOJIHOBOHW U JITMHHOBOJIHOBOMW JIMHUNA CEPHUH
[Tamena?

3. KakoBa yirHa BOJIHBI, COOTBETCTBYIOLIAs rpaHulie cepuu bansmepa?

4, KaxkoBa yacrora ronoBHoii muHuu cepun Jlaiimana?

5. ATOMBI BOZOPO/A HAXOAATCS B COCTOSIHUM ¢ N = 5. CKOJIBKO JINHUM COJIEPIKUT €ro

CIIEKTp U3JIy4EHHUS?
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6. B uem cocTtouT CyTh KOMOMHAIIMOHHOTO TTpUHITUTIA PuTIa?

7. Hcnonb3ys KOMOMHAIIMOHHBIN MPUHINI, TIOKQXUTE HA OJHOM U3 MPUMEPOB, KaK
MO>KHO ITOJIyYUTh 4aCTOTY JUJIsl BTOPOM JUIMHHOBOJIHOBOM JIMHKUK cepuu Ilamena.

8. KaxkoBbl paznmuuus Mexay Mojaenbio atoma Pesepdopaa u reopueit bopa?

9. Ilouemy wmopnens aroma Pesepdopna HecoBMecTHMa C  HIpEeACTaBICHUSAMU
KJIaCCUYECKOH (PU3nKu?

10.  Pazmscuure cmbicn noctynaroB bopa. Kak ¢ ux mnoMmompr OOBACHUTH
JIMHENYaThI CIEKTp aToMa Bojiopoaa?

11.  Hcxonsa u3 teopum bopa, onpenenute CKOpOCTb JBHKEHHUS JIEKTpOHA Ha
IIPOM3BOJILHOM 3HEPreTUYECKOM YPOBHE.

12. Ompenenure MakCHUMAaJIbHYIO JUIMHY BOJHBI CBETa, IPU KOTOPOW BO3MOXKHA
MOHM3AIMs aTOMa BOJI0PO/1a, HAXOASIErocss B OCHOBHOM COCTOSIHUU.

13.  Kakyro sHepruto (B 3B) mommkeH uMeTh (POTOH, YTOOBI MEPEBECTH aTOM BOJIOPO/IA
U3 OCHOBHOTO COCTOSIHHSI B COCTOSIHUE ¢ N = 57

14. CpaBHuTe nepBbIii OPOBCKUH pagryc Ui aToMa Bojopoaa u s He™.

15. B uem 3axiroyaroTcs OpOTUBOPEUMs U HEJOCTATKU Teopuu atoma bopa?

16. B uyewm cymHOoCTh onbiToB @panka u ['epra?

17. Kakue oCHOBHbIE BBIBOJBI MOXKHO cJieJlaTb Ha OCHOBaHMM ONbITOB dpaHka u
I'epma?

18.  Ilpum xakoMm yckopstomeM MoTeHuuane OyneT HaOmoAaTbCs pe3Koe MajieHue
aHOJHOTro ToKa B onbITax Ppanka u ['epiua, ecau TpyOKy 3aoIHUTh ATOMAPHBIM BOIOPOIOM?

19. OObscHUTE, HA KAKUX YYacTKax BOJIbTAMIIEPHON XapaKTEPUCTUKU UMEIOT MECTO
YIPYTHUe U Ha KaKUX — HEYIPYT'He CTOJKHOBEHUS JIEKTPOHOB C aTOMaMH.

20. B uewm 3akitoyaeTcsi CTaTUCTUYECKas MHTEPIPETALNS BOTHOBOU (DyHKINN?

21.  Jlng KakuX 4acTUILl cripaBeuIMBO ypaBHeHue Llpenunrepa?

22.  Ilouemy ypaBuenue Ulpenunrepa chopMynnpoBaHO KaKk BOJTHOBOE YpaBHEHHUE?

23. 3amummre BpeMeHHOe W  crauumoHapHoe ypaBHeHusi llpemunrepa u
IpOaHAIU3UPYNHTE HX.

24.  Cosepuure nepexo] oT BpeMeHHoro ypaBHeHus llpeaunrepa k cralilioHapHOMY.

25.  3amummTte OJHOMEpPHOE BPEMEHHOE W cTalroHapHoe ypaBHeHus Llpenunrepa u
IIPOAHAIN3UPYHUTE UX.

26.  3amummTe BpEMEHHOE M CTallMOHapHOe ypaBHeHHs LlpenuHrepa B omepaTopHOi
dbopme U IpoaHATU3UPYUTE UX.

27.  Kakoii BBIBOJI MOXKHO CJIENIaTh, CPABHUB CTallMOHapHOE ypaBHeHue LlIpenunrepa ¢

ypaBHEHUEM JJI1 COOCTBEHHBIX 3HAUEHUI U COOCTBEHHBIX (PYHKIIMIA?
28. Uto MoxHO cka3aTh 00 onepaTtopHoit opme ypaBuenus Llpenunrepa?

29.  Kakas yactrna siBisieTcst CBO0O0THOM?

30.  IloxaxuTe, 4YTO SHEPreTUYECKUN CIEKTP CBOOOHO ABMXKYIIEHUCS YaCTHIIBI
SBIISICTCS HETIPEPHIBHBIM.

31.  Haiinute coOCTBEeHHBbIE 3HAUEHHs OSHEPrMM YaCTHIBI B  OJHOMEpPHOMU
«MTOTEHIIUAJILHOMN sIME» C OECKOHEYHO BHICOKUMH «CTEHKAMUY.

32.  KakoBa HauMeHbIIasi YHEPTUsl YACTUIBI B «IIOTEHIHATBLHON sIMe» ¢ OECKOHEYHO
BBICOKUMH «CTEHKaMU»?

33.  OObsacHUTE, MOYEeMy HaWHU3IIEEe COCTOSHHE OCIHIUIATOpAa HE MOXET 00J1aJaTh
HYJIEBOU DHEPTUEH.

34.  Kakumu cBOHCTBaMHM MHKpPOYACTHIl OOYCIIOBJIEH TYHHEIbHBIN 3¢ (hexT?

35.  3anummre cranuoHapHoe ypaBHeHue Illpeaunrepa ans BoaOpPOIONOAOOHOI
cucreMsl. [IpuBenTe npuMepsl BOJIOPOIONIOT0OHBIX CHCTEM.

36.  Ilouemy Haubosee MOAXOAAIIEH KOOPIMHATHON CHCTEMOM /17151 pACCMOTPEHHUS aTOMa

BOjIopoa siBsieTcs cepudeckas? [Ipoananm3upyiite (Ka4eCTBEHHO) X0/ PEIICHUS CTAIIHOHAPHOTO
ypaBuenus lllpeawnrepa mist atoma Bojgopoaa B chepuuecknx koopauHatax. Kakue BBIBOIBI
CJIEYIOT U3 €T0 perieHus?
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37.  3anummre COOCTBEHHBIC 3HAUCHHsSI HHEPrMM DJIEKTPOHAa B aTroMe BOJAOPOJa,
omnpenenseMble penieHueM ypasHeHus lIpenunrepa, u npoananusupyire ux. B yem ornuuue u
CXOJICTBO C pe3yibTaTamMmu Teopuu bopa?

38.  Kakwue BelnW4HHBI JUIs1 3JICKTPOHA B aTOME OIPE/ICTICHBI, €CJIM H3BECTHBI KBAHTOBBIE
yucnan, lu m?

39.  Ilouemy KBaHTOBas MEXaHHKa HE HMCIIOJIb3YEeT IPEJCTaBlIEHHE 00 3JIEKTPOHHBIX
opburax? Yto XxapakTepu3yroT KBaHTOBbIC uucia N, | u m?

40.  Kakue BenTMYMHBI, XapaKTEPU3YIOIIUE dJIEKTPOH B aTOME BOJIOPOJIA, KBAHTYIOTCS?
3anummre COOTBETCTBYIOUIHE (DOPMYJIBI.

41. [IpencTaBbTe CHMBOJIMYECKYIO 3aIUCh DJICKTPOHOB B cocTOsiHMAX c: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB (u3nueckuil cMbICI paclpenesieHus] IUVIOTHOCTU 3apsaia B DJIEKTPOHHOM
obmnake?

43. ChopmynupyiiTe npaBuia oTéopa ajiss OpOUTAIBHOTO ¥ MarHUTHOTO KBaHTOBBIX
yucen. Beerna nmu onu BeinosHstores? Kak MoXkeT M3MEHATHCS I1aBHOE KBAHTOBOE YUCIIO?

44,  Kakue nepexo/sl cOOTBeTCTBYIOT cepuu Ilamena? Mcnonap3yiiTe CUMBOJIMYECKYIO
3aIllUCh COCTOSTHUH.

45.  KakoB KBaHTOBO-MEXaHWYECKUN CMBICI IT€pBOro OOPOBCKOro paaunyca?

46. B uem oTiMuMe BBIBOJIOB KBAHTOBOIM MeXaHUKH M Teopuu bopa ans 1s-cocTosHus
3IIEKTPOHA B aTOME Bojopoza?

47. DJEeKTPOH B aTOME BOAOPOAA HaxoauTcs B IS-cocrosHnu. Onpenenure Hanbomee
BEPOSITHOE PACCTOSIHUE JICKTPOHA OT SApa.

48. B uem (usHuecKkuii CMBICT MOCTOSIHHOM paAHOakTHBHOTO pacrana? Kak MoxHO

OPUITH K BBIBOJY, YTO PaJUOAKTHUBHBIE CBOICTBAa 3JeMEHTa OOYCIIOBJICHBI CTPYKTYpPOHM €ro
saapa? MOXHO M yKa3aTh, Kakue sipa W KOT/Ia pacmlagyTcs B PaadOaKTHBHOM oOpasie 3a
paccmatpuBaeMoe Bpems? [louemy?

49.  Yro Takoe aKkTUBHOCTb U y/€JIbHAs aKTUBHOCTh Ipenapara’?

50. Kakue XapakTepuCTMKM  paJMOAKTUBHOTO  pacraja  ONpEeAesioT  €ro
UHTEHCUBHOCTh?

51.  Hapucyiite rpaduk 3aBucumoctu In A (A — akTHBHOCTB Ipernapara) OT BPEMEHH.
Kakue nanHbpie MOTYT OBITH U3 HErO MOJTYYEHBI?

52. Kak u BO CKOJBKO pa3 M3MEHHUTCS YHCIO SJep pPaJNOaKTHBHOTO BEIIECTBA 32
BpEMsl, paBHOE JBYM I€pUOJaM Ioiypacnana?

53. Kak (1o kakoMy 3aKOHY) U3MEHSIETCSI CO BpEMEHEM aKTUBHOCTh HYKJIUa?

54.  Breipasute cpenHee BpeMs )KU3HH PaIMOAKTUBHOTO SIpa 4epe3 MOCTOSHHYIO
PaZinoOaKTUBHOIO pacnaja.

55.  Yro mponoykuTeNbHEE — YEThIpe Meproja Modypacnana Uik TPU CPEeTHHUX
BpPEMEHU JKU3HU PAJMOAKTUBHOTO s71pa’?

56.  Kakas nonst HyKIMaa pacragercss Ha MPOTSDKEHUH JIBYX CPEIHUX BPEMEH KU3HH
PaaAMOaKTUBHOTO siipa?

57.  KaxkoBO COOTHOLIEHHE MEXIY CPEJIHUM BpPEMEHEM KU3HU PaJAUOAKTHBHOIO sJIpa
Y TIEPUOJIOM ToJTypacmajaa’?

58.  Kakasg nons HayalbHOTO KOJMYECTBA PAJMOAKTUBHOIO M30TOIA paclaaercs 3a
BpEMsi, paBHOE CpelHEN MPOJOKUTEIFHOCTH AKU3HU 3TOr0 U30TONa?

59.  Kak W3MEHHUTCS SHEprHsl MCITyCKaeMBIX (-4aCTHUI] C YBEIMYCHHEM IIepHOja
NOJIypacmaa paJuoakTUBHOrO seMenTa? OTBeT 000CHYMTe.

60.  Kak 00BsSCHUTH OTPOMHOE Pa3IM4Ke B IEPHOJIaX MOJTypacaja o-pagioaKTHBHBIX
anep?

61. HaOmromaercst M paguoOaKTUBHBIA pacmaj CBOOOJHBIX NMPOTOHOB? HEHUTPOHOB?
ITouemy?

62.  Kak MOXXHO OTJIMYHUTH [3-3JEKTPOHBI OT AIIEKTPOHOB KOHBEPCHH?
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63.  UTo NEKUT B OCHOBE METOJIOB HAOIIOEHUS M PETHCTPALUU PATUOAKTUBHBIX

U3ITy4EeHU?

64. KakoB nmnpuHIMN  ACMCTBHS  MOJYNPOBOJAHUKOBOTO  cuetunka? B dem
MPEUMYIIECTBO HCIOIb30BaHUS TBEPJOU CPEJIbl 10 CPAaBHEHUIO C ra3oM?

65. B uem cx0ACTBO U pa3inure 3JEKTPOHHBIX U TPEKOBBIX AETEKTOPOB?

66.  Kakue BO3MOXKHOCTHU JJIsl UCCIIEIOBAaHUS OTKPBIBAIOTCS MPU MOMEIICHUH KaMepbl
Buibcona B MaruutHoe mnoJie?

67. IlpuBemute, NOSICHUB, OCHOBHBIE XapaKTEPUCTUKH AETEKTOPOB.

68.  JlaliTe XapaKkTepHCTHUKY SIBICHUS, JIGKAIIETO B OCHOBE PabOTBhI YEPEHKOBCKOTO
CUETYHKA.

69. B uem cx0JCTBO U pa3Hune BIIILCOHOBCKOW U nudPpy3noHHOM Kamep?

70.  Kak B 4epeHKOBCKOM CUETUYHUKE MOKHO Pa3/IeIUTh YaCTUIIbI IO Maccam?

71.  Uewm nyuiie perucTpUpoBaTh BHICOKOIHEPTreTUYHBIE MUKPOYACTHUIIBI: KaMepoil
Bunbcona wim nmy3bipbkoBoil kamepoii? [Touemy?

72. Kakue u3 mpuBeIeHHBIX CUCTYMKOB MOTIHU ObI OBITh OOBEAMHECHBI €IHHBIM
Ha3BAaHUEM «Ta30pa3psIHbIC CUCTUUKI)?

73. B yem o0miHOCTH 1 paznuymre BCEX paCCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74.  Tloyemy upONOpIHOHANBLHAS KaMepa OJHOBPEMCHHO BBIMONHICT (DYHKIUH
TPEKOBOIO JIETeKTOpa?

75. B Kakux TpeKoBBIX JETEKTOpPAX MPHU MPOUYUX PABHBIX YCIOBUSX JIJTMHA TPEKa
camas kopotkasa? [louemy?

76.  MoxHO I ¢ OMOUIbIO cueTurkoB [ 'elirepa—Miosiepa U3MepsATh HEPTUIO

gactull? [louemy?
4.2 ®oHJ OLIEHOYHBIX CPECTB /sl NPOBeIeHNs MPOMEKYTOUHOH aTTecTAlluH

OrneHouHble cpeAcTBA JUIsl MHBAJIUAOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YUETOM MX HHIUBUAYAIBHBIX MICUXO(PU3NIECKUX 0COOCHHOCTEH.

— TpU HEOOXOAMMOCTH HWHBAJIWAAM U JUIAM C OrPAaHUMYEHHBIMH BO3MOXKHOCTSMHU
3JI0POBBSI ITPEIOCTABIISIETCS TOTIOTHUTEIEHOE BPEMS JIJIS TIOAATOTOBKU OTBETA HA DK3aMEHE;

— MIPH TIPOBEIECHUH MPOIIETYPHI OIICHUBAHUS PE3YIbTATOB OOYyUSHHSI MHBAINAOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUECKUX
CpeICTB, HEOOXOUMBIX UM B CBSI3H C MX HHIUBUIYATbHBIMH OCOOCHHOCTSMU;

— TIpH HEOOXOAMMOCTH TSI 0OYUAIOIIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI
U MHBAJIUAOB NpoOLEaypa OLEHMBAHUS pPE3ylIbTaTOB OOYYEHUS MO JUCLHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Tponienypa oleHMBaHUS PE3yJbTAaTOB OOYYEHMsS WHBAIMIOB U JIUI[ C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBBsSI 10 JTUCIHHMIUIMHE (MOAYIIO) TPEAyCMAaTPHBAET NPEAOCTaBICHHUE
uHpopManuu B (opmMax, aganTUPOBAHHBIX K OrPAaHUYEHUSM HX 3JI0pPOBbS M BOCHPUSATHUS
uH(popMauu:

JUJ1st TUTT ¢ HapYIICHUSIMU 3pEHUST:

— B [1I€4aTHOW (hopMe yBETMUEHHBIM IIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsAMU CllyXa:

— B IIe4aTHOM opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JI71st TUIT ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIIBHOTO ariapara:

— B [1e4aTHOH (opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.
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S) ITepeyeHb OCHOBHOM M JONOJTHUTEJBHOH YU4eOHOH JTUTEPATyPBI, HEOOXOAUMOI IS
OCBOEHHUS TUCHMILINHBI (MOZYJIs1)
5.1  OcHoBHas 1uTEpPaTYpa

Mexanuka
1. Hponos, N.E. Mexannka. OCHOBHBIC 3aKOHBI [DJIEKTPOHHBIA pecypc] : yueo.
nocobue — OnekTpoH. AaH. — Mocksa : UznarensctBo "Jlaboparopus 3nanuit", 2017. — 312
c. — Pexum mocryma: https://e.lanbook.com/book/94115
2. Uponos, N.E. 3agaun mo oOmeili Qusuke: YueOHOe mocodOue [DIeKTPOHHBIHA

pecypce] : yueb. mocoobue — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2018. — 420 c¢. —
Pexxum noctyna: https://e.lanbook.com/book/99230

3. Anemkesud, B.A. Kypc oOmieit ¢usnku. Mexanuka [DIeKTpOoHHBIA pecypc] :
yue0. mocobue / B.A. Anemxkesuu, JL.I'. [lenenko, B.A. KapaBaecB. — DnekTpoH. JaH. —
Mocksa : ®usmatiut, 2011. — 469 c. — Pesxxum nocryma: https://e.lanbook.com/book/2384

MornekyssipHast puzmka

1. Kyxa M.A. Monekynsipaast pusuka: Texctsl jgekuuii / M.A. Xyxa. — Kpacno-
nap: Kybanckwuii roc. ya-1, 2011.

2. Hponos, N.E. ®uzuka makpocucteM. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBIN pecypc]
: yueb. mocobue — DnekTpoH. AaH. — Mocksa : U3narensctBo "Jlaboparopus 3nanuit", 2015.
— 210 ¢. — Pexxum mocryma: https://e.lanbook.com/book/84090

3. Anemkeud, B.A. Kypc obmeit ¢puzuku. MonekynsipHas ¢usuka [DneKTpoHHbII
pecypc] : yue6. — DmektpoH. mgaH. — MockBa @ ®@usmariur, 2016. — 312 c. — Pexum
nocryma: https://e.lanbook.com/book/91145

DJEeKTPUYECTBO U MarHETU3M

1. Cagenbes, U.B. Kypc obmeit pusuku. B 5-u 1. Tom 2. DiieKTpu4ecTBO U MarHeTU3M
[DnexTpoHHBIH pecypc] : yued. mocobue — InextpoH. naH. — Cankrt-IlerepOypr: Jlans, 2011.
—352c.

Pexxum nocryma: https://e.lanbook.com/book/705.

2. JTauncoepr, I'.C. Dnementapublii yaeOHUK Gu3uku. T.2 DIEeKTPHUYECTBO U MarHeTU3M
[DnexTpoHHBIH pecypc]: yued. — DnekTpoH. 1aH. — Mocksa : @usmaraur, 2011. — 400 c¢. —
Pexxum nocrymna: https://e.lanbook.com/book/2240.

3. Uponos, N.E. 3anaun no obmeit pusuke: yuebHoe nmocodue it By30B [ DIEKTPOHHBIN
pecype] : yueb. mocobue — DnekTpoH. naH. — Mocksa: M3natenscTBo "Jlaboparopus 3Hanmit",
2017. — 434 c. —

Pesxxum nocryma: https://e.lanbook.com/book/94101.

Orntuka

1. bounapes, bopuc Brnagumuposud. Kypce o6mieit ¢pusnku [ DneKTpoHHBIH pecypc] :
B 3-X KH. : yueOHUK ais OakanaBpoB . KH. 2 : DnekTpoMarHeTusM, ONTHKA, KBaHTOBas (hu3uka /
b. B. bounapes, H. I1. Kanamaukos, I'. I'. CiimpuH. - 2-e uzn. - Mocksa : HOpaiir, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO.

2. CasennreB, M. B. Kypc oOmeit ¢usukn [DnekTpoHHBIA pecypc| : ydeOHOe
nocobue: B 3 1. T. 3: KBantoBas ontuka. ATomHas ¢usuka. Ousuka tBepaoro tena. Ousnka
aTOMHOTO sapa W sneMmentapubix dactun / M. B. CasembeB. - 1l-e u3m., crep. - CaHKT-
[MerepOypr : Jlans, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MisanoBHa OcHOBBI (u3nku. BomHOBas 1 KBaHTOBAsI ONTHKA
[Tekcrt] : [yuebnoe nmocobue] / T. . Tpodumona . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CriennanabHbIe BOIIPOCHI aTOMHOM U SJIEPHON (PU3UKH
1. Myxun K.H. Dkcnepumenranbhas saepHas ¢usuka. B 3-x 1. T. 1. ®usuka arToMHOTO
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snpa [DIeKTpOoHHBIN pecypc]: yued. — DnektpoH. naH. — Cankt-IlerepOypr: Jlans, 2009. — 384 c.
— Pexxum goctyna: https://e.lanbook.com/book/277.

2. Myxun K.H. DkcniepumenTanpHas sigaepHas gusuka. B 3-x 1. T. 2. ®usuka sijaepHbIX
peakiuii [DnekTpoHHBIA pecype]: yaeb. — DnektpoH. naH. — Cankr-lIlerepOypr: Jlans, 2009. —
326 c. — Pexxum gocryma: https://e.lanbook.com/book/279.

3. Myxun K.H. DxcnepumenrtanvHas sgaepHas ¢usmka. B 3-x 1r. T. 3. ®Dusuka
3JIEMEHTAPHBIX YacTUIl [DNEKTPOHHBIA pecypc]: yued. — DnekrpoH. naH. — Cankrt-IlerepOypr:
Jlanb, 2008. — 432 c. — Pexxum nocryna: https://e.lanbook.com/book/280.

5.2  JlomoJHUTEJbLHAS JUTEpaTypa

Mexanuka

1. Byrukos, E.M. ®usnka: Mexanuka [DnekTpoHHBIH pecypc] : yueb. mocobue /
E.M. Bytuxos, A.C. KonaparbeB. — DnekTpoH. naH. — Mocksa | @usmariur, 2008. — 352 c.
— Pexxum nocryna: https://e.lanbook.com/book/2128

2. Kanamaukos, H.IT. OcHoBsl pusuku: B 2 T. Tom 1 [DnekTpoHHEIH pecypc] : yuel.
/ H.II. KanamankoB, M.A. CMOHIbIpeB. — DIeKTpoH. AaH. — MockBa : M3nmarenbcTBo
"Jlabopatopus 3uanuit", 2017. — 545 ¢. — Pexxum gocryna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JIabopaTopHblii TpakTUKyM 110 (hu3KKe [ DIEKTPOHHBINH pecypc] :
yue6. mocobue / M.C. I'punkpyr, A.A. Bakymok. — Dnekrpon. nan. — Cankr-IlerepOypr :
Jlann, 2012. — 480 c. — Pexum noctyna: https://e.lanbook.com/book/3811

MonekynsipHast Gpusrka

1. Bbyrtukos, E.. ®u3uka: CTpoeHue U CBOICTBA BellecTBa [ DIEKTPOHHBIN pecypc]
: yue6. / E.M. byrukos, A.C. KonnpatseB, B.M. V3aun. — DnekrpoH. naH. — Mocksa :
®dusmatiut, 2010. — 336 ¢. — Pexxum gocryma: https://e.lanbook.com/book/2127

2. ['punkpyr, M.C. JIaGopaTopHbIif MpakTUKYM 10 (U3HKe [DIEKTPOHHBIN pecypc] :
yue6. mocobue / M.C. I'punkpyr, A.A. Bakymok. — Dnekrpon. nan. — Cankr-IlerepOypr :
Jlann, 2012. — 480 c. — Pexum moctyna: https://e.lanbook.com/book/3811

3. CagenneB, 1.B. COopHUK BOIPOCOB W 3a7a4 1Mo oO0miei usuke [DIeKTpOHHBIN
pecypc] : yue6. mocobue — DnekTpoH. naH. — Cankr-IlerepOypr : Jlanb, 2016. — 292 c. —
Pesxxum noctymna: https://e.lanbook.com/book/71766

DIIEKTPUUYECTBO U MAarHETU3M

1. TupanmumBunm, [I.A. DnekTpu4ecTBO U MarHeTusM [DJIEKTPOHHBINH pecypc] : yueo.
nocobue / . A. IMupanumBunm, E.B. [llanaruna, H.A. Kansesa, E.A. TlonkoBa. — DneKkTpoH.
naH. — Cankt-IletepOypr: Jlans, 2017. — 160 c.

Pesxxum nocryma: https://e.lanbook.com/book/91880.

2. DJEKTpUYECTBO W MArHeTU3M: MPaKTHKYyM TO peuieHuto 3amad /| dexepaibHOE
TrOCYJapCTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUPEKIEHUE BBICIIErO0 MPO(ECCHOHATBEHOTO
oOpa3zoBanus «KeMepoBckuil rocyaapcTBeHHbIM yHHUBepcuteT»; cocT. FO.W. Ilonsiranos. -
Kemeposo: KemepoBckuii rocynapctBennbiil yausepeutet, 2014. - 80 c.: un. - bubnuorp. B kH.;
To e [DnexkTpoHHbIN pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. HyOpoBckuit, B.I'. DnextpudectBo u marnetn3m: COOpHUK 33734 U IPUMEPBI UX
pemenus: yueoHoe nocobue / B.I'. JIyoposckuii, I'.B. Xapnamos. - HoBocubupck: HI'TVY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To xe [DnekTpoHHBII pecypc].
http://biblioclub.ru/ index.php?page=book&id=228733.

Orntuka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. Ilpunuunel u npumenenus [Tekct]:
[yueonoe mocobue : B 2 1.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. [lep6oBa. -
Jonronpynusrit: Matemnekt, 2012. - 759 c., [4] a. wn.: wi. - ISBN 9785915590389.
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http://biblioclub.ru/index.php?page=book&id=278922
http://biblioclub.ru/index.php?page=book&id=228733

2. Canex, baxaa E.A. Ontuka u ¢oronuka. Ilpunmuner u npumenenus [Tekct]:
[yueOHoe mocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. [lepOoBa. -
Honronpyausiit: Matemnexr, 2012, - 780 c., [8] . wi. : ui. - ISBN 9785915591355.

3. CkaHupylomas  9JIeKTpOHHAsh  MHUKPOCKONHS W PEHTI€HO-CHEKTPaIbHbIHI
MHUKpOAHAJIU3 B MPHUMEpax MPaKTUYECKOro mnpuMeHeHus [Tekcr] @ ydeOHOe mocoOue st
cryaentoB By30B / M. M. Kpumrran, U. C. fIcaukos, B. W. [lonynun u np. ; [mox obmr. pea. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : un. - (Mup UBHUKH U TEXHUKH). -
Bubmuorp.: c. 55-56. - ISBN 9785948362007.

CrnernuanbHbIe BOIPOCH aTOMHOM U sIIEPHON (DU3HKH

1. OcHoBbl siaepHO ¢Gusuku [Tekcr] @ maboparopusiii npakTikyM / [cocT. A. I1. bapkos
u ap.] ; M-Bo o6pazoBanus u Hayku Poc. ®@enepanun ; KyoI'Y. - Kpacnomap : [KyOanckuit
rocyznapcTBeHHbli yHuBepeutet], 2011. - 103 c.

2. T'onwaposa H.I'. Yactuisl u atomMHbIE siapa. 3aa4i C PEHICHUSIMH U KOMMEHTAPHIMHU
[DnexTponnsbiii pecypc]: yueb.-meron. mocobue / H.I. T'omwaposa, b.C. Hmxanos, N.M.
KanutonoB. — OnekrpoH. maH. — MockBa: ®@msmaraur, 2013. — 448 c. — Pexxum nocryma:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas ¢usuka u gozumerpus. COOpHUK 3a1au: yueOHoe mocodue s
By30B / A.b. CazonoB, M.A. boropojckas. — 2-e u3f., ucnp. u joi. — M.: M3parensctBo FOpaiiT,
2018. — 98 c. — (Cepus: Cneumanucr). — I'pup YMO BO. — Pexxum nmocryma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACC81.

5.3 Ilepuoanyeckue U31AHUS:

B mupe nayku

XKypnan skcriepuMeHTaIbHON U TEOPEeTHUECKOH (U3NKU

W3Bectus poccuiickoit akagemun Hayk. Cepust pusnueckast
WmxenepHo-pu3nuecKuii sxypHa

[Tucema B )KypHaJ SKCIIEPUMEHTAIBHON U TEOPETUUECKOH (PU3HNKU

VYenexu puznyeckux HayK — €KEMECSUHBIH JKypHall. DIIEKTpOHHAs Bepcus
KypHaJIa: aHHOTAaIMH, cTaThi B popmare pdf.

oakrwnE

7. M3BecTHs BbICIINX y4eOHBIX 3aBeICHUN. SlnepHas sHepreTuka

8. NnxenepHo-pu3nuecKuil xxypHai

9. [Tucema B s)xypHan «PU3MKa 3JIeMEHTapHBIX YaCTUIl © aTOMHOTO si/Ipa
10.  IIucbMa B )KypHas SKCIIEpUMEHTAIBHOM U TEOpEeTHUECKON (PU3UKU
11. ®u3KKa 3JIEMEHTAPHBIX YACTHUI] U aTOMHOTO s1/1pa

12.  Snepnas ¢puzuka

13.  SlnepHas pm3HMKa U MHKUHUPHHT

14.  buodwusuka.

15.  BectHuxk MI'Y. Cepust: ®uzuka. ACTpOHOMHUS.

16.  KypnHan npuxiagHONH MEXaHUKH M TEXHUYECKOH (DU3HKH.
17.  XKypnan texHuyeckoi GU3MNKH.

18.  HUsBectus BY3oB. Cepus: dusnka.

19.  UmxeHepHas pu3muKa.

20.  MeaunuHcKas GU3UKa.

21.  TIpuOopbl U TEXHUKA IKCIIEPUMEHTA.

22.  ®wuswmka. Pedeparusnsiii xxypuan. BUHUTH.

23.  Bectnuk CIIOI'Y.Cepusi: ®uzuka. Xumusi.

24.  XypHan sKCIepUMEHTAIBHON U TEOPETHIECKON (DUHKH.
25.  UzBectus BY30B.Cepus: ®usuka.

26.  JKypHas npukiaJHOW MEXaHUKH U TEXHUYECKOH (PU3HKH.
27.  KypHan TeXHUYECKOH (PU3HKH.
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28.  UzBectus BY3oB. Cepusi: ®usuka.
29.  IIpubopbl U TEXHHUKA SKCIIEPUMEHTA.

Jl1s OCBOCHMSI TUCLMITIIMHBI MHBAIMJIAMH U JIMIIAMHU C OrPaHUYEHHBIMH BO3MOKHOCTSAMHU
3I0pOBbsI IMEIOTCSI M3JJaHHUS B SJICKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAax
«Jlanp» n «tOpaiiT.

6 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMU ceTu «AHTepHETY,
HEeO00XO0AUMBIX IJIf OCBOEHMS TUCHUIIIMHBI (MOIYJIA)

1. DnexTponnas 6ubanoreka KOPAMT: www.biblio-online.ru

2. DnexTpoHHO-OnOmoTeunas cucrema JIAHD: https://e.lanbook.com

3. Undopmannonnas cuctema «EnnHoe 0KHO JocTyna K 00pa3oBaTeNbHBIM PeCypcam»:
http://window.edu.ru/window

4. bubnuroTreka dJIEKTPOHHBIX YYCOHMKOB:

http://www.book-ua.org/

5. AHHOTHPOBAHHBIN TeMaTHICCKUI KaTasor IHTepHET pecypcoB 1o (hU3HKE:
http://www.college.ru/

6. ®enepanbHbI 00pa30BaTENbHBIN TOPTAI:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX pECYpPCOB:

http://www.scintific.narod.ru/literature.htm

8. bonbias Hayynas OubnuoTexa:

http://www.sci-lib.com/

9. EcrecTBeHHO-HayYHBIH 00pa30BaTEIbHBIN MOPTAI:
http://www.en.edu.ru/catalogue/

10. Yuebno-o6pa3oBarenbHas pu3MKo-MaTemMaTuyeckas oubnunoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢usuxe ans BY30B:

http://physics-lectures.ru/

13. Texaudeckast OMOIMOTEKA:

http://techlibrary.ru/

14. «Snepnas ¢pusuka B UHTEpHETE):

http://nuclphys.sinp.msu.ru/

7 MeToauueckue YKazaHnus 1Jist oﬁyqaloumxca M0 OCBOCHHUIO JUCHHUIIJIMHBI (MO)]y.]'lﬂ)

JUis ycHnemHoro OCBOEHHUS IUCHUIUIMHBI «OOmmil ¢u3nueckuid NpakTUKyM» IpU
CaMOCTOSITENILHOM paboTe CTYAEHT JOKEH UMETh!

1) KOHCHEKT JEeKIUii B OYMa)KHOM MU JIEKTPOHHOM BH/IC;

2) yaebHOe TI0coOHe B COOTBETCTBUU CO CITHMCKOM JINTEPATYPHI;

3) Terpamm Ui 1a0OPAaTOPHBIX PabOT (TpeOOBaHUS MO BBIMNOJHEHHIO M O(POPMIICHHIO
71a00paTOPHBIX pabOT UMEIOTCS B 1a00OpaTOPUU MOJICKYJIIPHON (DU3UKH).

CryneHTy HEOOXOJUMO CHCTEMAaTH4YeCKHM paboTaTh IO H3YYEHHIO TEOPETHYECKOIrO
MaTepHala, OCBOEHHUIO TUIIOBBIX IPHUEMOB pEIIeHUs 3a/1a4 110 (pU3MKe U MPUOOPETEHUIO HABBIKOB
HKCIEPUMEHTAIBHOM pabOTHI.

CamocrosiTennbHass paboTa CONEPKHUT CICAYIOIIME BUIbI y4eOHOU JeATEeThHOCTH
CTYJICHTOB:

— TEOPETUYECKYIO0 CAMOIIOATOTOBKY K Y4€OHBIM 3aHATHUSAM U K 9K3aMEHY MO0 KOHCIEKTaM
1 y4eOHO JIuTepaType;

— o(opMIIeHHE OTUETOB MO pe3yabTaTaM JJAbOpPaTOPHBIX padoT;

— MOUCK MH(OpMaLIMU TI0 3aJJaHHON TeMe B ceTh VIHTepHeT.

®I'OC BO Tpebyer NOArOTOBKM OakaJlaBpOB K HAy4YHO-HUCCIIEAOBATENBCKOM H
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WHHOBAaI[MOHHOW BHJaM MPO(EeCCUOHANTBHON NeATENILHOCTH, a (PU3UKa SBISICTCS OJHOW M3 OCHOB
HAyYHO-TEXHHYECKOTO Tporpecca. [loaToMy s pa3BUTHS TBOPYECKOTO MBIIUICHUS U B
KaueCTBE METOIMKHU MPAKTUYECKOTO MPUMEHEHHUS MMOJYYCHHBIX Ha JICKIUSAX 3HAHUHM CTYJACHTaM
PEKOMEH/IyeTCsl U3yYeHHe M NMPUMEHEHHE TEOpUHU peleHus n3ooperarenbekux 3amad (TPU3).
Jnsa Beimonnenus TPU3-3ananuil cTyaeHTaM HEOOXOAMMO MMETh HayallbHble 3HaHusg o TPU3.
JIiist 3TOro PEeKOMEHIYETCS CaMOCTOSATENIbHO: 1) M3y4YHTh JJIEKTPOHHYIO KHHTY «BBeneHue B
TPU3. OchoBubie mousTHs W noxxoxb» (http://www.altshuller.ru/e-books/); 2) wusyunth
marepuainsl Bukunemuu (http://ru.wikipedia.org/wiki/), naunnas co cmoa «TPU3»; 3) npouects
kuuru 1o TPU3 u3 6ubanorexu KyoI'V; 4) mocetuts cootBeTcTByomue TPU3-caiThl.

VY CcnenHoCTh OCBOGHUS CTYACHTOM YU4eOHOH TUCIUIUTMHBI OTPAXKACTCS B €r0 pelmunee —
cymMMe OaiuioB, KoTopas (OPMHpPYETCs B TEUCHHE CEMECTpa IO pe3yJbTaTaM BBITIOJTHEHUS
JOMAITHUX paboOT W TBOPYECKUX 3aJaHUN, TECTHPOBAHMS, KOHTPOJBHBIX pPabOT, YCTHBIX
OINPOCOB, BHYTPUCEMECTPOBOI aTTECTAIMH, 3aIIUT J1a0OpaTOpHBIX pabOT M AKTUBHOCTH Ha
CEMHUHAPCKHX 3aHSATHUSX.

Ha camocrostensHyto paboTy cCTyaeHToB, coriacHo TtpeboBanmsim PI'OC BO mno
HANpaBlIEHUIO paguodu3nKa OTBOAUTCA OKoio 46% BpemMeHH OT oO0mIel TPYIOEeMKOCTH
muciuiuiiabl.  COMPOBOXKICHUE  CaMOCTOSITENIBHONH — pabOTBI  CTYJIGHTOB  MOXET  OBITh
OpPraHU30BaHO B CIEAYIOIIUX (hopMax:

— COCTaBJICHHEM WHJIMBHUIYAJbHBIX IUIAHOB CaMOCTOSTEIBHOW pPa0OTHl KaXKIOTO U3
CTYJICHTOB C YKa3aHUEM TEMbI H BHJIOB 3aHATHIA, JOPM B CPOKOB IIPEIICTABIICHHS PE3YJIbTATOB;

— TIPOBEJCHUEM KOHCYIbTAMKA (MHAWBUAYAIBHBIX WU TPYIIIOBBIX), B TOM YHCIE C
NPUMEHCHHUEM JIMCTAHIIMOHHOM Cpe/ibl O0yUYCHHUSI.

Kpurepuii onieHkr 3((HEKTUBHOCTH CaMOCTOSTEIbHON pabOThl CTYACHTOB (hopMupyercs
B XOJIe MPOMEKYTOUYHOTO KOHTPOJIS TpOIlecca BBHINOJHEHUS 3aJaHUll M OCYIICCTBIISICTCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aMMO/ICHCTBHSL.

B cooTBercTBMM ¢ O3TUM TPH MNPOBEACHUU OICPATHBHOTO KOHTPOJS MOTYT
UCIIOJIb30BAThCS KOHTPOJIBHBIE BOINPOCHI KaK K BBIMOJIHAEMBIM paboTaM JIabopaTOpHOTO
NPaKTUKyMa, TaK U K COOTBETCTBYOIUM pa3jiejiaM OCHOBHOW JUCIUTLIAHBI.

B ocBOCHMM NHCHIUIIIMHBI WHBAJIMIAMH W JIMIIAMHA C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOIBIIIOE 3HAYCHHE HMMEeT WHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOJTHUTEIFHOE Pa3bsiICHEHUE YIeOHOTO MaTeprania.

WuauBuayanbHble KOHCYJIBTAlMM 1O TPEIMETY SBISIOTCS BaXXHBIM  (DaKTOPOM,
CIOCOOCTBYIONTUM HHJIMBUYaTU3aIlMH O0yUYCHUS W YCTAHOBJIICHHIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM M OO0y4yarouMMcs HWHBAJIWAOM WM JIMIIOM C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8 Hepeqeﬂb I/[H(l)OpMaIII/IOHHLIX TeXHOJIOFI/Iﬁ, HCII0Jb3YEMBIX IIPH OCYIECTBJICHUHA
06pasoBaTean0r0 nmpomecca nmo JMCuuIlingae (MO}]yJ]lO)

8.1 Ilepeuenb nHGpOPMANMOHHBIX TEXHOJIOT Wit

1. KoHCynbpTHpOBaHUE TOCPEICTBOM AJIEKTPOHHOMN MOYTHI.
2. Micnonp30BaHue 3JIeKTPOHHOM TTpe3eHTanuu Ha caiite Moodle KyoI'Y.

8.2  IlepeyeHb HeOOXOAUMOI0O MPOrPAMMHOI0 o0ecneYeHus!
1. Cpena moaynbHOTO quHAMuYeckoro ooyuenust Moodle.

8.3  IlepeueHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. CrpaBouHo-nipaBoBas cuctema «Koncynabrant [Tmrocy (http://www.consultant.ru)
2. OnekrponHas budaroreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
3. DNeKTPOHHBIN KaTanor HayuyHoi 6ubnuoreku Kyol'y
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(http://212.192.134.46/MeqgaPro/Web).

4. OnexTpoHHas OubnuoredHas cucrema «YHuBepcureTckas oudamoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DNeKTpOHHAs OoubnmoTeyHas cucreMa U3aTeIIhCTBA «JIanby
(https://e.lanbook.com).

6 DnexkrponHas 6ubanoreunas cucrema «kOpaiir» (https://www.biblio-online.ru).

9 MarepuajibHO-TeXHHYecKasi 0a3a, He00X0AUMAs I OCYIIEeCTBJIECHMSI

00pa30BaTeJbLHOI0 MPOLEcca Mo AMCHUILINHE (MOLYJII0)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecnieueHue JUCITMITIINHBI

Ne Bun pabor
(MoOzyIst) M OCHAIIEHHOCTh

Cnenumanmmu3upoBadHas  jaboparopusi MexaHuku  (216C),
ocHamieHHass  naboparopabiMu  Komrmuiekcamu  JIKT  wm
HEOOXOUMBIM JITA00PATOPHBIM 000PYTOBAHUEM.
Crienmanu3upoBaHHasl J1aOOpaTOpUsl MOJEKYJISPHON (U3MKH
(227C), ocHamennas nmaboparopubiMu Komruiekcamu JIKT u
HEOO0XOAUMBIM JIAOOPATOPHBIM 00OPYIOBAHUEM.
CrneuuanusupoBanHass ~ jgabopartopust  dIEKTpUYECTBA U
JlaGoparopHbie Mar"eTusma (318C), OCHal[eHHAast 1a00paTOPHBIMH
3aHATUS komruiekcamun  JIKT u  HeoOXxomumbiM  1a00paTOPHBIM
000pyIOBaHUEM.
CrneuunanusupoBanHas nadopatopusi Ontuku ¢usuku (312C),
OCHalleHHas  JlaboparopHsiMu  kKomrmuiekcamu JIKO wu
HE00X0IMMBIM J1a00PaTOPHBIM 000PYIOBAaHHEM.
CrneunanusupoBaHHas JjabopaTtopus aTOMHOW U  AJEpHOMN
¢usuku (225C), ocHamieHHAs JIA0OPATOPHBIMUA KOMILIEKCAMU
JIKT u He0OX0IMMBIM 1a00PaTOPHEIM 000PYIOBAHHEM.

Aynuropus 314C, ocHalnleHHass KOMIIBIOTEPHOW TEXHUKOM €
CamocTosiTenbHas MOJIKJIFOUYEHUEM K ceTH MIHTepHeT.

pabota Ayautopus 204C, ocHalieHHass KOMIIBIOTEPHON TEXHUKOM C
MOJIKJIIOUeHUeEM K ceTd HTepHeT.
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