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1 Henn n 3anaun H3y4eHUsi IMCHUIIJIMHBI (MOLYJIs1)

1.1 IHean ocBoOeHUS TUCHUILIHMHDI

VYyebOnas aucuumiuHa b1.B.14 «O0muii ¢puznueckuii mpakTUKyM» CTaBUT CBOEH IICIBIO
chopMUpOBATh y CTYJAEHTOB 0a30BbI€ TEOPETHUYECKHE 3HAHUSA OO0 OCHOBHBIX SIBIICHUSX,
MOHATHUAX, MOJCIIAX, 3aKOHAX U METOJaX MEXaHWKH, MOJEKYISIPHOW (DU3HMKH, DJICKTPUYECTBA U
MarHeTu3Ma, ONTHUKHU, CIEIUATBHBIC BOMPOCHl aTOMHOW W SACpHOW (U3MKH, a TaKXKe JaTh
HaBBIKH BBIMTOJTHEHUS MTPAKTUYECKOTO BBIITOJTHEHUS JTa00OpaTOPHBIX padoT.

1.2 3agauy IUCHHMIIIUHBI

— H3YyYCHHE TEOPETUYCCKUX OCHOB, IOHATHH, 3aKOHOB M METOJOB HCCIIEIOBAaHUMN
MEXaHHUKH, MOJEKYJISIPHOU (U3MUKH, DJIEKTPUYECTBA M MArHeTU3Ma, OINTHUKHU, CICHUAThHBIX
BOIIPOCOB aTOMHOM U siZIepHON (DU3UKU;

— O3HAKOMJICHHE C TpaHHWIAMH TPHUMEHHUMOCTH (PH3NYCCKUX MOJIEICH W TEOpHUH,
UCIIONIb3YEMBIX JIJISl ONUCAHUsS (PU3UUYECKUX SIBICHUM;

— OBJIQJICHWE HAaBBIKAMU M METOJAMH BBIMOJHCHHS JIA0OPATOPHBIX PabOT MO OCHOBHBIM

paszzenaM MEXaHUKH, MOJIEKYJSIPHOM (M3MKH, D3JIEKTpUYECTBA M MAarHeTHU3Ma, ONTHKH,
CHeLHalIbHbIX BOIIPOCOB ATOMHOM U sI€pHOI (PU3MKH;
—npuoOpeTeHre  YMEHHS  HCIONB30BaTh  3aKOHBI  (M3UKK IS PEUICHUs

€CTECTBEHHOHAYYHBIX U TEXHHUYECKUX 3a/1a4;
— TNpHOOpETeHHWE HABHIKOB TIOMCKA JIOTIOJIHUTENFHOW HH(OpMamuu 1O MEXaHHKH,

MOJIEKYJISIPHOM (PU3MKH, 3JIEKTpUYECTBA M MAarHeTU3Ma, ONTHKH, CHEIHaJbHBIX BOIIPOCOB

ATOMHOU U sSIIEpHOM (DPM3KKH, CBI3aHHON C UX UCTOPHUEH M COBPEMEHHBIMH JJOCTHKEHUSMH.

1.3  Mecro iucuunJauHbI (MO1yJisl) B CTPYKTYpe 00pa30BaTe/ibHO NPOrpaMMbl

Juctunnuna «OO0mmii pusndeckuii MpakTUKyM» OTHOCHUTCS K BapUAaTUBHOM YacTH
broka 1 monynst «O0mas pusuka» yueOHOTO TIaHa.

1.4  IlepeuyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbHONH NMPOrpPaMMbl

N3yuenne JaHHON y4eOHON AMCUUIUIMHBI
00yYaroImuxcst CIeyOUMX KOMITETEHIIUMI:

HamnpaBiIeHO Ha (OpMHUpPOBaHUE Y

No Nnnexc Conepxanue B pe3ynbrare u3ydeHus: y4eOHON AUCIMITIMHBI
. | KOMIIeT KOMITETEHIINU o0yyarormuecs JOJKHBI
EHIUU (v € yacTH) 3HATh yMeThb BJIA/IETh

1 |OIIK-1 | cnocoOHOCTHIO MaTeMaTHKy 1 MIPUMEHSTh Ha CIOCOOHOCTBIO K
UCIIOJIb30BaTh B €CTECTBCHHBIC npakTUKe 0a30BbIe | OBIIAJICHHIO
npodeccroHaTBEHOM HaYKH, UX 3HaHUs B 00JIaCTH | GA30BBIMH
JesITeIbHOCTH 0a30Bble | MCIIONB30BAHUIO B | MATEMaTHKH U 3HAHUSIMU B
€CTECTBEHHOHAYYHBIE po(h)eCCHOHAIBHON | €CTECTBEHHBIX HAYK, | 00aacTu
3HaHUsI, BKITIOYast JeATeTbHOCTH UX HUCTIONb30BAaHHUIO | MaTEMAaTUKU U
3HaHUA O IPpEAMETE U B €CTECCTBCHHbBIX
00BEeKTaxX M3yUCHUS, po(heCcCHOHABHOM HayK, UxX
METOJax UCCIICJOBaHuUS, ACATCIIBHOCTU WCTIONIb30BaHUIO
COBPEMEHHBIX B
KOHIICTITIVISX, npodeccroHaNbH
JOCTIDKEHUAX U Oif AEATETBHOCTH
OrpaHUYCHUAX
C€CTCCTBCHHBIX HAYK




No MNupexe Conepxanwe B pesynbrate uzydeHus yaeOHON AUCITUTLTIHHBI
H.I; KOMITET KOMITETECHIINU o0y4arommecs JOJKHEI
CHITUH (vmm e€ wacTh) 3HATh yYMeThb BJIAJIETh
2. |OIIK-9 | cocoOGHOCTBIO OCHOBHBIE METOJIBl | PYKOBOANUTH HaBBIKAMHU
HOJY4YHTh yIpaBJIeHUS HayYHBIMU auaepa u
OpraHM3alHOHHO- MaJIbIMU Hay9YHBIMU | TIPOCKTaMH U PYKOBOUTEIIS
yIpaBJICHYCCKHE rpyniamMu Hay4HOH pabOTON | MaJbIX HAyYHBIX
HaBBIKH ITPU paboTe B MaJIbIX KOJUIGKTUBOB | TPYII U
Hay4HBIX TPYIIIax U HPOCKTOB
JPYTUX MaJTbIX
KOJUICKTUBAX
WCIIOJIHUTENIEN
3. |IIK-3 TOTOBHOCTBIO MPUHUUIEI pabOTEl | IPUMEHSTH HA CHOCOOHOCTBIO
HPUMEHSTD Ha IPAKTUKE | U METOMBI MPAaKTHKE HOHUMATh
npodeccHOHabHBIC IKCILTyaTallH HOPUHIMIBI paOOThI | TIPUHIMIIBI
3HAHUS TEOPUU U COBPEMEHHOM U METO/IBI paboTHI 1
METOO0B (1)I/I3I/I‘ICCKI/IX arnmnapaTtypnsl 1 OKCILTyaTalunu METObI
HCCIIEIOBAHUI 000pyAOBaHHS COBPEMEHHOM SKCIUTyaTaluu
anmnaparypsl 1 COBPEMEHHOM
000pyI0BaHHUS anmaparypsl 1
o0opynoBaHHs
2 CTpyKTypa u coep:KaHue TUCIUIIHHBI
2.1  PacnpeaeneHnue TPyA0EMKOCTH TUCIHUIJIMHBI 10 BUAAM PadoT
OOrmrass  TpymoéMKOCTh JUCHMIUIMHBI  cocraBisieT 7 3ad.eq. (252 wacoB), wux
pacrpeziesieHue 1o BujgaM paboT MpeICTaBlIeHO B TaOJIHIIC:
Bun yuebnoit paboTsl Beero
4acoB
1 2 3 4
KonrakTHasi padora, B TOM uncJe:
AyIuTOpHBIC 3aHATHSA (BCEro): 216 68 56 60 32
3aHATUSA JIEKIIMOHHOTO TUIIA - - - - -
JlaGopaTopHble 3aHATHS 216 68 56 60 32
3aHATHSI CEMHUHAPCKOTO TUTA (CEMUHAPBI, } } } ) )
MPAKTUYECKHUE 3aHSITHS)
HNuas konTakTHasi padora:
KoHnTpois camocTosiTensHOM paboThl ) ) ) ) i
(KCP)
[Tpomexyrtounas arrecranus (KP) 1 0,2 0,2 0,2 0,2
CamocrosiTesabHast padora, B TOM
yucie:
[ToaroroBka K 3auTe 1a00paTOPHBIX 35,2 3.8 15,8 118 3.8
pabot
KounTtpoJsb:
[ToaroroBka k 3x3aMeHy - - - - -
qac. 252 72 72 72 36
O6mas B TOM 4YHCJIe
TPY/10eMKOCTD KOHTAKTHAN 216, 68 56 60 32
padora 8
3a4. efl. 7 2 2 2 1




2.2  CTpyKTypa AMCUHUILINH

Pacnipenencure BUI0B yueOHOM pabOThI M MX TPYIOEMKOCTH II0 pa3/ieiiaM AUCIAIUTHHEL.
Paznenbl nucruminibl (MexaHuKa), n3ydaembie B 1 cemectpe (012 cmyoenmos O@O):

KonuuecTBo vacos
Ne| HaummeHnoBaHme pa3ienoB (Tem) Aynuropnas Breayuropnas
Bcero pabora pabota
J 113 JIP CPC
1 2 3 4 5 6 7
W3mepeHue TUIOTHOCTH MaJIbIX TEJ
1| npasunbHOI reomeTpryecKoit 56 - - 4 16
(bopmbl
2 Omnpenenenue CKOPOCTH 3BYKa 36 ) ) 5 16
METOJIOM CTOSIYCH BOJIHBI
3 Omnpenenenue 1JIUH KOMETHBIX 5.6 ) ) 4 16
XBOCTOB
Omnpenenenre MOMEHTa HHEPLIUU
4 TEJ METOJIOM KPYTUIIbHBIX 5,6 - - 4 1,6
KOJICOaHU
N3mepenue yckopeHus
5 | cBOOOMHOIO MajeHUS C TOMOILBIO 5,6 - - 4 1,6
MaluHbl ATBy1a
6 IIpoBepka 3aKkOHA COXpaHEHUS 5.6 ) ) 4 16
UMITYJTbCa
Omnpenenenue CKOpOCTH MoJieTa
7| mymu ¢ MOMOIIBIO KPYTHUIBHOTO 56 - - 4 16
0aITMCTUYECKOTO MasITHUKA
8 Onpenenenue korppurreHTa 5.6 } } 4 16
TPEeHUsI KaueHUsl
9 Uccnenosanue K.I1.J{. MmoTopa c 56 _ _ 4 16
MTOMOIIIBIO JICHTOYHOTO TOPMO3a
10 OOGOpOTHBII MasITHUK 5,6 - - 4 1,6
Onpenenenue TIaBHBIX MOMEHTOB
11 WHEPLUH CTaJIBbHOTO 5,6 - - 4 1,6
napaieJieurme/a
12 Mastauk MakcBeiia 5,6 - - 4 1,6
13 Mastauk Ob6epOeka 5,6 - - 4 1,6
14 MexaHnuecKuid TUCTEPE3HC 3,6 - - 2 1,6
15| Onpenenenue ;kECTKOCTH NPY>KUH 5,6 - - 4 1,6
16 3aryxarormue KojaeOaHus 5,6 - - 4 1,6
17 3aKoHbI cTOJIKHOBEHMH. [IpoBepka 56 . . 4 16
3aKOHA COXPaHEHHs UMITyJIbCa
18 Omnpenenenne moayis FOnra 5,6 - - 4 1,6
19 Cas13aHHBIE KOTEOAHUS 5.6 } } ) 16
JBYX MasiTHUKOB
20 Omnpenenenne KECTKOCTU 3.4 ) ) ) 14
MPY>KUHBI TpaQUUecKuM criocobom




KonunuecTBo yacos
Ne| HaumenoBanue pa3aenos (Tem) AyauTopHas Bueaymuropras
Bceero pabota pabora
J I3 JIP CPC
Hmozo no oucuunnune: 103,8 - - 72 31,8

PacnpenencHue BU0B y4eOHOH paOOThI M UX TPYAOEMKOCTH 1O pa3jiesiaM TUCIHILIHHEIL.
Paznensr aucummuabl (MONeKysipHas pu3uka), uydaemeie Bo 2 cemecTtpe (011 cmyoenmos
O®O0).

KosmgecTBo yacoB
Ne HaunmenoBanue pasneinoB Aynurophas Bueaymuopras
Bcero pabota pabota
J 113 JIP CPC
1 2 3 4 5 6 7
1 H3mepeHue aTMochepHOro 8 ) ) 5 5
TIaBJICHUS
2 | OnpeeneHue BIaXKHOCTH BO3/IyXa 9 - - 6 3
Omnpenenenue kodpduimenrta
BHYTPEHHETO TPEHUS, CPEIHEN
3| muHBEI cBO6OHOTO TIpObeEra u 10,8 - - 8 2,8
3P PEKTUBHOIO JTUAMETPA MOJIEKYI
BO3/IyXa
4 Onpenencaue OTHOHJCHI/IiI 1 ) ) 8 3
YIEIBHBIX TETTIOEMKOCTEH
Omnpenenenue kodhduireHTa
S | BHyTpEHHEro TPeHHUs KUAKOCTH TI0 9 - - 6 3
Meroay Crokca.
5 N3mepenue puznyeckux 9 i i 5 3
XapaKTEPUCTHK BOJIbI
7 Onpenenenne ko3¢ purmeHTa 9 i i 5 3
MOBEPXHOCTHOT'O HATSKEHUS BOJIBI
8 | Onpenenenue paguyca Kanuusipa 11 - - 8 3
Omnpenenenue TeMIepaTypHOro
9 KO3 pULIMEeHTa INHEHHOTO 9 - - 6 3
pacupeHus MeTaa
10 Omnpenenenue kodpdurmenta 9 ) ) 6 3
TETIONPOBOAHOCTH TBEPBIX T
11 OnpeneneHre TemI0eMKOCTH 9 ) ) 6 3
MeTainia
Hmozo no oucuunaune: 103,8 - - 72 31,8

Pacnpenencaue BuI0B yueOHOI pabOThI U UX TPYAOSMKOCTH IO Pa3/ieiaM TUCIIUTUINHBI.
Pazaesnsl AUCIUIUTHHBI (3JIEKTPHYECTBO M MATHETH3M), H3y4daeMble B 3 cemectpe (015
cmyoenmos ODO):.

‘ No HaumenoBanwue paznienos (Tem) ‘ KonunuecTBo yacos




AynutopHas eayIUuTopHas
Bcero|  pabora pabora
J| 113 | JIP CPC
1 2 3 4] 5 6 7
1 Pab6ora ¢ ocrmmorpagom 7 |- - 5 2
5 H3mepenne 371eKTpUIecKOro COPOTUBIICHHS C 9 | .| - 5 3
IIOMOILBIO MOCTa Y UTCTOHA
3 ConpoTuBICHHE IEKTPOJIUTOB 7 |- - 5 2
4 N3mepenne MHAYKTUBHOCTH KATYILKH 7 |- - 5) 2
5 H3mepenne 3aeKTpUIECKOR EMKOCTH KOHIEHCATOPA € g8 | -| - 5 3
nomotibio Mmocta CoTTH
6 W3mepeHne MarHuTHOM NPOHUIIAEMOCTH TOpa 7 |- - 5) 2
7 CoInpoTHBIICHHE METAIIIIOB 7 | - - 5 2
8 N3mepenue 60IbIINX COMPOTHBIICHUN 7 | - - 5 2
9 MOIMIHOCTB B IIENHU MIEPEMEHHOT'O TOKa 7 - - 5 2
10 | I3mepeHure BOJIbT-aMIIEPHBIX XapaKTePUCTUK IUOAOB | 1 | - - 5 2
11 H3mepeHne BOJIbT-aMIIEPHBIX XapaKTEPUCTHK 78| - | - 5 28
TPaH3UCTOPOB
12 H3mepenne ropu30HTanbHON COCTABIISAIOIIEN 7 -] - 5 2
MarHiTHOTO MOJIs 3eMIIn
13 OKBUIIOTEHLUAJIbHBIE TOBEPXHOCTU 7 |- - 5) 2
14 DJEeMEHTHI AIEKTPUIECKON LIenH 9 | -| - 6 3
Hmozo no oucuunaune: 103,8| - - 72 31,8

Pacnpeznenenue BU10B yueOHOM pabOThI M UX TPYIOEMKOCTH O pa3/iesiaM AUCLUIIIHHBL
Pasnensl AUCUUILTHHBI (ONTHKA), 3y4daeMble B 4 cemectpe (052 cmydenmos ODO):

KonuuectBo yacos

HanmenoBanue pasznenos Aynutopras BreayropHas
Bcero,  pabora pabora
J| 113 | JIP CPC
1 2 3 14| 5 6 7
1 Omnpenenenue nokasaresns NpeIoMIEHUS TBEPAbIX U 2 0. - 4 3
KHUJIKUX ONTUYECKUX Cpel.
2 N3yuenue 3akoHOB hoTtodahdhexra 7 -1 - 4 3
3 [IpoBepka 3akoHa Mamroca. M3y4yenue BpanieHust 7 1] 4 3
TUTOCKOCTH TTOJISIPU3aIAN
4 N3ydenue 3putenbHoOi TpyObl 1 MHUKpPOCKOIIA 6 | -] - 4 2
5 Ormpenenenne KOHIEHTPAIMN pacTBOpa 6 | -| - 4 5
HOJISIPUMETPOM
6 Wzyuenue siBineHus Audpaxuum 7 -] - 4 3
7 HccnenoBanne ONTUYECKAX CUCTEM 6,8 | - - 4 2,8
8 Crnextpoporomerp ®M-56. Ontuueckue 6 | -| - 4 2
XapaKTEPUCTHKH CTEKOIT
9 IIpoBepka 3akoHa bprocrepa 7| -1 - 4 3




10 N3yuenue 3akoHoB poTodrddexra 6 | -| - 4 2

11 Omnpenenenue MpeaoMIISIIOIIEro yria Oupu3Mbl 6 | -| - 4 2
Openens

12| WccnenoBaHue MOTPENTHOCTEH ONTHYSCKUX CHCTEM 6 - - 4 2

13 [TpoBepka 3akona JlamGepTa 7 |- - 4 3

14 Omnpenenenue paanyca KpUBU3HBI IMH3HI C TOMOIIBIO 6 | -| - 4 5

koJiery Herotona

15 CpaBHeHue 1 pakMOHHOTO U JUCIIEPCUOHHOTO 7 1] - 4 3
CIIEKTPOB

16 N3menenne ckopocTu cBeTa 6 | -| - 4 2

Hmozo no oucuunnune: 103,8 - 64 39,8

Pacnipesienienne BUIOB y4eOHOU pabOThI U UX TPYAOEMKOCTH IO pa3esiaM JUCIUTUIHHBL.
Pasjienisl AMCHUIUIMHBI (CHEUaabHbIE BOIPOCH aTOMHOM W SEPHON (M3HMKH), U3ydaeMbie B 5
cemectpe (015 cmyodenmos ODO):.

KommuectBo yacos

No HaumenoBanue pa3nenos (Tem) Aymatopuas  Breaysuropras
Bceero pabota pabora
J| 113 | JIP CPC
2 3 14] 5 6 7
1 Omnpenenenne OTHOIICHUS 3apsi/ia IEKTPOHA K €T0 s | - | - 5 3
Macce METOJIOM MarHeTpoHa
2 | Aromusie moaenu J[xx. Tomcona u 3. Pesepdopna 6 | -| - 4 2
3 OneiT ®panka u ['epua 7|1 -] - ) 2
4 N3yuenue cepuanbHbIX 3aKOHOMEPHOCTEN B CIIEKTPE 7 |- ) 5 5
aToMa BOA0poJia
5 CrnexTp aroma Bosiopoaa. Atom bopa 7 | - - 5 2
6 N3ydeHne criekTpa aroma HaTpust 7| -1 - 5 2
7 N3yuenne HEOH-TeNMEeBOro Jiazepa 78 | - - 5 2,8
8 | IlorpemrHocTH Npu AAEpHO-PU3NIECKUX U3MEpPEHUsIX | 6 | - | - 4 2
9 N3ydenne razopaspsiHOTO CUETYHKA 6 | -] - 4 2
10 N3yueHne CUMHTHIISIIUOHHOTO IETEKTOpa 7 - - 5 2
11 Ornpenenenne akTHBHOCTA UCTOYHHUKA 7 - - 5 2
12 M3y4yeHne CUMHTHILISIIIMOHHOTO TaMMa- 20 - 5 9
CIIEKTPOMETpa
13 N3ydenne pacnpocTpaneHus: 0eTa-u3IydeHus B 7. i 5 9
HEKOTOPBIX MaTepHaIax u B BO3IYXe
14 W3y4yeHne yriaoBoro pactpeneneHusi KOCMAYEeCKUX 2 0. - 5 5
Tyqei
15 Jlo3nmMeTpuyeckre BETMYUHBI U UX U3MEPEHUS 7 5 2
Hmozo no oucyunaune: 103,8| - - 72 31,8

2.3 Conep:xanue pa3aejioB JMCHUIIHHBI
2.3.1 3auaTUdA JEKIHOHHOI0 THIIA




3aHATHS JTEKIIMOHHOTO TUIIA - HE PETYCMOTPEHBI.

2.3.2 3aHATHA CEMHUHAPCKOTrO THNA

3aHaTus CEMHUHAPCKOI'0 TUIIA - HE IPEAYCMOTPCHBI.

2.3.3 JlabGopaTopHble 3aHATHS

HaumenoBanue pa3ienoB JUCHUIUIMHBI (MEXaHUKA), U3ydaeMbIX B 1 cemecTpe (014

cmyoenmog ODO):
No
Ne ®dopma
» pazzena HaumeHnoBanue 1abopaTopHbIX padoT TEKYILIEro
i
JUCIIUTUIAHBI KOHTPOJIA
1 2 3 4
Junamuka H3mepeHne yckopeHus CBOOOAHOTO MaJAeHUS C Otuer u 3amuTa
1 MarepuaIbHON MOMOIIbIO MAIIMHBI ATBY/IA. nabopaTtopHoOr
TOYKH OOGOpOTHBII MasITHUK. paboTsI
Hccnenosanne K.ILJ[. MoTtopa ¢ 1nOMOILIBIO
JICHTOYHOT'O TOPMO3a. Otuer u 3amuTa
2 | 3akonsl coxpaHeHus | [IpoBepka 3aKOHA COXPaHEHHS HMITYJIbCA. nabopaTopHOit
3akoHBl  CTONKHOBeHWit.  I[IpoBepka  3aKoHa paboTEI
COXPaHCHHS UMITYJIbCA.
OnpeneneHre TIABHBIX MOMCHTOB — HMHEPIUH
Otyer u 3amura
Hewuneprmanpapie | CTAIBHOTO Mapajule/IeuIe a. _
4 nabopaTopHOr
cuctembl orcuera | MasatHuk Makcsesua.
paboThI
Mastauk O6epoOeka.
Kunemaruka Ompenenernne  CKOpocTd  mojera mynmu ¢ OTYer u 3ammra
S abCOoIOTHO MOMOIIBI0  KPYTHJIIBHOTO  OaJTUCTHYECKOTO| J1abopaTopHOi
TBEPAOTO Tena MasiTHHUKA. paboThI
JnHamuka Otuer u 3amura
OmnpeneneHrne MOMEHTOB HHEPIHH TBEPIBIX TEI C .
6 abCOIIFOTHO . nabopaTopHOii
MTOMOIIBIO KPYTHIIBHBIX KOJICOAHUH.
TBEPJIOTO Tea paboThI
M3mepeHne TUIOTHOCTH MaJIbIX TeJl MPaBWIBHOMN
TreOMETPUUYECKON POPMBL.
OmnpeneneHne JUIMH KOMETHBIX XBOCTOB.
OcHoBbI Mexanukyu | Onpenenenue KodpuIueHTa TpeHUs KaueHusl. OrueT ¥ 3a1muTa
7 nedopmupyembix | MexaHHUYECKHUI THCTEPE3HC. nmabopaTtopHOr
Tl Omnpenenenue )KECTKOCTH MPYKUH. paboTkI
Onpenenenne moayisa FOHra.
Onpenenenue HKECTKOCTH TIPY>KUHBI
rpau4ecKuM CrocoooM.
. | Otuer u 3amuTa
Omnpenenenne CKOPOCTH 3BYKa METOJIOM CTOSTYEH .
8 | Konebanus v BOJIHBI nabopaTopHOi
BOJTHBI.
paboTHhI




3aryxaromye KoJeOaHus.
Casi3aHHBIE KOJICOaHMS IBYX MasiTHUKOB.

HaumeHnoBanue pa3zienoB AUCHUILTHHBI (MOJICKYIIsIpHAs (U3MKA), U3Y4aeMbIX BO 2
cemectpe (015 cmyodenmos ODO):.

Ne

HaumenoBanue
paszznena

HanmenoBanue mabopaTopHbIX paboT

dopma
TEKYILIEro
KOHTPOJISt

2

3

4

Nneanbubliit
ras

Onpenenenue YHUBEpPCAIbHOU ra3oBoi
nocrosinHou. ITpoBepka 3akona boins-Mapuorra,
Omnpenenenre HEM3BECTHOTO 0O0bEMA COCYa.
H3mepenne aTMoCchEepHOTo AaBIICHUS.
Onpenenenue aTMOC(epHOTrO JaBIICHUS,
ucnonb3ys  3akoH  boug-Mapuorran U-
o0Opa3Hyro TpyOKy.

Omnpenenenue BIaXXHOCTH BO3/1yXa.

Omnpenenenye BIaXXHOCTH BO3yXa B KOMHATe,
M3Mepsis 1aBJI€HUE HACBILLEHHOTO 1apa.

Otyer u 3amura
nabopaTtopHoOi
paboThI

SIBenus
rnepeHoca
B rasax

Omnpenenenue TEIIONPOBOAHOCTH BO31yXa.
Omnpenenenrie  koddduimeHta  BHYTPEHHETO
TPEHMsI, CpeIHEN AJIMHBI CBOOOAHOIO ITpodera u

3 PEKTUBHOIO 1UaMeTpa MOJIEKYJl BO3/1yXa.
Omnpenenenue napameTpoB MOJIEKYJI, BXOJISALIUX B
COCTaB BO3Jyxa, UcHoib3ys ¢opmyiny Ilyaseitns
JUIsL TIpoliecca MPOXOXKJIEHUS BO3JyXa 4Yepes
TOHKUU KanuJuisip.

Omnpenenenne BSI3KOCTH BO3AyXa M0 €ro TEUEHUIO
B KanuJuispe.

W3yueHne JaMUHapHOTO U
TEYEHUs rasa.

TypOyJI€HTHOT O

OTueT H 3amuTa
nabopaTopHOi
paboThI

TepMmoarnamuka

Ornpenenenue
TEITIOEMKOCTEN.
OnpeneneHrie ToKazarenst aauadaThl
Knemana-/lezopma.

Omnpenenenue mokasareis aanadaTsl 0 CKOPOCTH
3ByKa IIPH pa3HbIX TeMIepaTrypax.

Ompenenenre TeMreparypHoro koaddduiueHTta
JTABJICHUSI. Haxoxnenue MOIIIHOCTH,
TEITIOEMKOCTH 51 KITJ HarpeBaTess.
Onpenenenre TENI0EMKOCTH BOJBI.

OTHOIIICHUA YACIBHBIX

METO0M

Otyer u 3amura
J1a00paTopHOit
paboThI

PeanbHbie rasel,
JKUJIKOCTH U
TBEPJBIE TEJA
PeanpHbIe ra3sl,
JKUJIKOCTH U
TBEP/bIC TEA

Omnpenenenne  kodp(UIIMEHTa  BHYTPEHHETO
TPEHHUS KUIKOCTH 1o MeToy CTokca.
Beruucnenue ko3¢ puiieHTa BHyTpEHHET0 TPEHHS
TIIMIEpUHA, U3MEpPSs CKOPOCTh TAaJeHHs B HEM
CBUHIIOBOTO IIIApUKA.

W3mepenne (Gu3HUECKUX XapaKTEPUCTHK BOJbI
HaxoxxneHnue yaenpHOM — TEIUIOTHI  MCIApEeHUs]
BO/IBI.

W3mepenne ¢GU3NUECKUX XapaKTEPUCTHUK BOJBI.

HccnenoBanue TMMOBCPXHOCTHOT'O HATSAXKCHUS U

OTueT M 3amInTa
71a00paTOpHOI
paboTHI

10




BSI3KOCTH BOJIBI B IMANIa30HE TEMIIEparTyp.
Onpenenenne KodpPUIMEHTA TMOBEPXHOCTHOTO
HATSHKCHHSI BOJIBL.

Onpenenerre Kod((GUIMEHTa MOBEPXHOCTHOTO
HATSDKCHHUSI BOJBI METOJAMU OTpPhIBA KAl H
MIPOBOJIOYHOH TETIIH.

OnpezneneHue paanyca Kanuuisipa.

Onpenencaue pamuyca Kanuuisipa c
ucrnonb3oBanueM  gopmynsl  Ilyaseiina s
MPOTEKAHUS KHUIKOCTH TI0 KaHIUISPY.
Onpeznenenue TemmepaTypHoro kodddumueHTa
JMHEWHOTO PACHIMPEHUS METaJlIa.

Onpenenenue ko3 unrenTa JTUHEHHOTO
pacuiMpeHusi ~ AIIOMUHUEBOTO,  MEIHOTO U
JKENE3HOT0 CTEep)KHEH B JHara3oHe TeMIeparyp
20-100 °C.

Onpenenenne Kod((GUIMEHTA TEIIONMPOBOIHOCTH
TBEPJIBIX TEJI.

Onpenencnue ko3hduIMeHTa TEIIONPOBOHOCTH
OpPraHMYeCcKOTO CTEKJIa METOJOM CpaBHEHHUS C
ATAIOHHBIM 00PA3IOM U3 S0OHUTA.

CBoiicTBa TBEpIOTO TEINA.

OnpeneneHrie  TEIUIOEMKOCTH U TEIUIOTHI
IUIaBJICHUS MeTalljIa.

Onpenenenne TEIIOEMKOCTH METalia.
Onpenenenue yIeIbHON TETIOEMKOCTH
ATIOMUHUS M JKele3a  KaJlOpUMETPUYECKHM
METO/OM.

CBolicTBa TBEpAOIO TENA.
OmnpeneneHue TEIUIONPOBOJHOCTH — METAUIOB U

JUBJICKTPHUKOB.

HanmenoBanwue pa3ieioB QUCIUIUTAHEI (JJIEKTPHUYECTBO U MArHETH3M), H3y4aeMbIX B 3
cemectpe (0151 cmydenmog OPO):

®opma
HanmenoBanue
Ne HanmenoBanue 1abopaTopHbIX padoT TEKYIIEro
paszzaena (Tembl)
KOHTPOJIS
1 2 3 4
Otyer u 3amura
Pabota ¢ ocriumiorpagom. . .
1 DNEeKTpOCTaTHKA nabopaTtopHon
DOKBHUMOTEHIIUATBHBIE TTOBEPXHOCTH.
paboThI
. Otyer u 3amura
[TocTosiHHBII ComnpoTHBIEHUE METAILIIOB. .
2 . . Jab0paTOpHO
ANEeKTpHUECKUil TOK |3MepeHune OONbIINX COMTPOTHUBIICHUI.
paboThI
CranuronapHoe . . | OT4der u 3ammTa
M3mepeHne  TOPWU3OHTAILHOM  COCTaBIISIONICH .
3 | MarHuTHOE rojie B 71a00paTOPHOIA
MarHUTHOTO TOJS 3eMITH.
BaKyyMe paboThI
OTuer u 3amura
DJIEKTpOMarHuTHas .
4 H3MepeHne HHIYKTUBHOCTH KATYIIKH. J1a00paTOpHOI
WHTYKITUS
paboThI
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DIIEKTPUYECKOE TT0JIE OT4erT ¥ 3ammra
W3mepeHne aIeKTpUYECKOro CONPOTUBIIEHUS C .
S B BEILECTBE. 1abopaTopHOM
MMOMOUIBIO MOCTa YUTCTOHA.
Husnexktpuku paboThI
MaruutHoe nose B Otuer u 3aumTa
6 BEIICCTBE. I/IBMepeHI/Ie MAarHUTHOM IMPOHUIAaCMOCTH TOpaA. Ha6opaT0pHof/'1
MarseTuku paboThI
DNEKTPOMarHUTHHIE
OTtyerT U 3a1mmTa
KoseOaHusl. ConpoTHBIEHUE SJIEKTPOIUTOB. .
7 . 71ab0paTOPHOA
[lepemennbIi Mo1HOCTb B IIENU IEPEMEHHOTO TOKA. 5
. a0O0TbI
AIIEKTPUUECKUI TOK p
YpaBHeHust
. . OTtyeT U 3a1mmTa
Makcaesia. N3mepenue 3IEKTPUYECKON €MKOCTH .
8 71ab0paTOPHOM
DJIeKTpOMarHuTHele |KOHICHCATOPa C MOMOIIBI0 MocTa COTTH.
paboThI
BOJTHBI
N3mepenue  BOJBT-aMIIEPHBIX  XapaKTEPUCTHK
[Tpupona HocuTeneH | TuooB. Otuer u 3amura
9 | rtoka. KonraktHble |M3MepeHue — BONBT-aMIIEPHBIX  XapaKTEPUCTHK | J1a0OpaTopHOIt
SBJICHUS TPaH3UCTOPOB. paboThI
DNEMEHTHI JIEKTPUUECKON LIETIH.
HaunmeHoBaHue pa3/ieioB JUCIUILTHHBI (ONTHKA), M3y4aeMbIX B 4 cemectpe (015
cmyoenmog ODO):.
®opma
HanmenoBanue
No HaumenoBanue nabopaTopHbIx paboT TEKYILETO
pazzneina
KOHTPOJIS
1 2 3 4
[IpoBepka 3akoHa Mairoca. M3ydeHue BpanieHus
MIJIOCKOCTH TOJISIPU3ALINH. Otyer u 3amura
1 | Homstpusamust cBeta |OnpenelneHne KOHLIEHTpaLu1 pactBopa| 71ab0paTopHOH
MIOJIAPUMETPOM. paboThI
IIposepka 3akoHa bprocrepa.
Onpenenenne NpeIoMISIIOLIEro yria Ounpru3Mbl
Otyer u 3amura
I/IHTep(bepeHuI/m @peHeng. .
2 J1a00paTopHOit
CBeTa Onpenenenne paavyca KpPUBU3HBI JIMH3BI C paGoThi
roMoIubko kKozier Herorona.
N3yueHne 3aKk0HOB TEIJIOBOTO U3JIY4YECHHUS. Oruer u 3amuTa
3 | KsanroBas ontuka |U3ydenue 3akoHOB (hoTodddeKTa. 1abopaTOpHOi
W3meHeHne ckopocTu cBeTa. paboThI
N3ydenue siBnenus audpaxuuu. Otyer u 3amura
4 Hudpaxuus ceera |CpaBHeHHE AUPPAKIIMOHHOTO U JUCIIEPCHOHHOTO | 71abopaTopHOit
CIIEKTPOB. paboThI
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Omnpenenenue noka3aTelis IPeIOMIICHUS TBEPAbIX
Y J)KUJKUAX ONTUYECKUX CPEl.

. Oruer u 3a1uTa
I'eomerpuueckas  |M3ydeHue 3puTenbHON TPyObl © MUKPOCKOIIA. .
5 nabopaTopHoii
OIITHKA HccnenoBanne ONTUYECKUX CHCTEM. 5
. paboTbI
Hccnenosanue HOTpelHOCTEN ONTUYECKHX
CHCTEM.
CpaBHeHue 1u(ppakIMOHHOTO U JUCIIEPCUOHHOTO
CIIEKTPOB. Otyer u 3amura
6 | Jucnepcusceera |CnekrpodoToMeTp OM-56. Onrtnueckue| 1a00paTOPHOM
XapaKTePUCTHKHU CTEKOI. paboThI

[TpoBepxka 3axoHa Jlambepra.

busukn), u3ydaembix B 5 cemectpe (011 cmyoenmos ODO).

HanmenoBanne pa3aciioB AMCHUIIIIMHBI (CHCHI/I&HBHHC BOIIPOCHI aTOMHOU U H,Z[epHOfI

HaunmenoBanue Dopma TEKyIIEro
Ne Copepxanue pasena
pasznena KOHTPOJIS
OTueT H 3amuTa
1 BBenenue B Omnpenenenye OTHOLICHHUS 3apsja 3JIEKTPOHA K €ro 5 .
J1a00paToOpHOit
aTOMHYIO (DM3HKY |Macce METOJIOM MarHeTpOHa. parop
paboThI
[Tnanerapuas TYET U 3aI1Ta
P Aromusie Mmosenu k. Tomcona u 3. Pezepdopaa. 0 THHT
2 MOJIENIb aTOMa n1a60paTopHOi
OnbiT @panka u ['epua.
Pezepdopra—bopa paboThI
ABHEHUS .
myp W3yuenne  cepuaibHbIX  3aKOHOMepHocTell  B| OTYer u 3ammra
3 PCIMHTCPA U\ o errpe aToma Boopoa. nabopaTopHOit
KBAaHTOBAsl TEOPUS
Cnextp aroma Bojopozaa. Atom bopa. paboThI
aToMa BoJopoJa
Otuer u 3amura
MHOro31eKTpOHHBIE N
4 ATOMbI W3ydeHue ciekTpa aToMa HaTpHs. 71abopaTopHOit
paboThI
OnTuueckue Otyer u 3ammra
5 KBaHTOBbIC W3yuenne HEOH-TEIUEBOrO JIa3epa. 71abopaTopHOM
reHepaTophI paboThI
Otyer u 3amura
6 | PammoaxktuBHOCTH |OmnpeseneHHe akTHBHOCTU HCTOUHMKA. 71abopaTopHOM
paboThI
Bsaumoneiictue |110TpeniHOCTH npu AepHO-(DU3NYECKUX
Otyer u 3amura
SIEPHOTO WU3MEPEHUSX. .
7 1a6opaTopHOii
U3JTy4CHUA C W3yuyenue ra3opa3psiHOro CYETUHKA. pPaBOTEI
BCIIECTBOM N3yuenne CHMHTHILIAUOHHOTO JIETEKTOpA.
Nzyuenue CHUHTUWUISIITIOHHOTO ramMma-
DKCIEpUMEHTHI B OTtyerT U 3a1mmTa
8 | ¢usnke Beicoknx |CHEKTPOMETPA. 71a00paTOpPHO
SHepruit W3yuenne pacrpocTpaneHus O€Ta-u3Iy4eHUs B paGoThI
HEKOTOPBIX MaTepuaiax 1 B BO3IyXe.
CoBpeMeHHbIE
acTpodu3nUeCcKHe
W3ydeHune yrioBoro pacupeeneHuss KocMuueckux | OTder u 3ammra
MIPECTaBJICHNUS. . .
9 JTy4en. nabopaTopHOi
OTKpBITBIE BOTIPOCHI
Jlo3umeTpudeckre BeTUYUHBI U UX U3MEPEHHUS. paboThI
buzuku sapa u
YaCTHUI]
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2.3.4 TlpuMepHasi TEeMaTHKA KYPCOBBIX padoT (MPOEKTOB)

KypcoBbie paboThl He IPETyCMOTPEHBI.

2.4 Ilepeyenb y4eOHO-METOAMYECKOI0 oO0ecredeHusl ISt CaMOCTOSITEJIbLHOM
padoThI 00yYAOIIMXCSH 10 AUCHUIIMHE (MOTYJII0)

No Bux CPC [TepeueHp yueOHO-METOIMUECKOT0 00ECIIeYeHU s JUCLUILIUHBI
} 110 BBITIOJIHEHUIO CAMOCTOSITEIILHON pabOTHI

IIpopabotka M .
1 | reopermueckoro eTOAMYECKUE PEKOMEHJAIMU [0 OpraHu3alMd CaMOCTOSTEIbHOU
pabotsl ctynentoB, PI'bOY BO «Ky6I'Y», 2012. - 33 c.
marepuana
1. bymenepa 10.1. Kak npaBuibHO Hamucath pedepar, KypcoByrO U JIu-
IUIOMHYIO paboThl: YueOHOoe mocoOue aisi OakamaBpoB [DIEKTPOHHBIH
pecypc]: y4eb. mocobue — DnextpoH. aaH. — M.: JlamkoB u K, 2016. —
140 c.
2 Pedpepar https://e.lanbook.com/book/93331.

2. Kysnenos U.H. Pedepatsl, KypcoBbIe U TUILIOMHBIE PaOOTHI.
MeTtoauka moAroToBKH U odopmiieHUs: [DIEKTPOHHBIH pecypc]: yueO.
nocodue — JnextpoH. nad. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

IlonroroBka | Beuerskanuna A.O. JlenoBble U Hay4yHbIE NMPE3EHTALUU [ DJIEKTPOHHBII
3 Ipe3eHTalMu | pecypc]: yueOHoe nmocobue — DnekTpoH. faH. — M., bepnun: J{upexrt-
10 TeME Menua, 2016. — 115 c.

pedepata http://biblioclub.ru/index.php?page=book_view red&book id=446660.

Y4eOHO-METOAMYECKHE MaTepUalibl Ui CaMOCTOSITENIbHOM paboThl OOyyaroluxcsl U3
YHCiIa MHBAIMOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:

JUis IM11 ¢ HapyIIeHUsIMU 3PEHUSL:

—B MIe4aTHON (popMe yBETUUEHHBIM HIPUPTOM,

— B (hopme 3IIEKTPOHHOTO JJOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B TIeyaTHou (opme,

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

Jiist i1 ¢ HapyIIEHHUSIMU OITOPHO-ABUTATEIBHOTO anapara:

— B IIe4aTHoO popme,

— B (hopMe BIIEKTPOHHOT'O JOKYMEHTA,

JlaHHBIH nepedeHb MOXeT ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa
00yYaroIIMUXCsl.

3 Oo0pa3oBareibHbIe TEXHOJIOTHH

[Ipu peanuzanuu yueOHON pabOTHI 10 OCBOCHUIO TUCHUIUINHBI «OOUmil pusndeckuii
MPAKTUKYM» UCIIONIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOIUHU:

— UH(POPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH;

— pobsieMHOE 00yYeHue.

JlaGopaTopHble 3aHATHS IPOBOJISATCS B CIIEHUATM3UPOBAHHBIX JIA0OPATOPHIX Ha
71a00paTOPHBIX YCTAaHOBKAX MHAMBUIYAJIbHO UITU TPYIIIIaMU CTYAEHTOB U3 2 YEIOBEK.

D¢ pexTUBHOCT,  y4yeOHOM JEATENbHOCTH CTYJCHTOB OLEHHMBaeTcs MO Oa/uIbHO-
PEHTHHIOBOM cHCTEMe.
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http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

B y4yeOHOM mpoliecce UCMONB3YIOTCS CAEAYIONME AKTHBHbIE U MHTePaKTHBHBbIE ¢op-
MbI TIPOBEJICHHS 3aHATHUN: TUCKYCCHsA, TOWCKOBas Oecema, TBOpUeckue MHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTYyallui, padoTa B MaJIbIX rpynnax.

Jns nui ¢ OorpaHUYeHHBIMH BO3MOXHOCTSIMU 37I0POBbSI NMPEAYCMOTpPEHa OpraHu3anus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4 OuneHoYHBIE CPEACTBA VI TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH M IPOMEKYTOUYH O
arrecTanumn
4.1  @oHA OLEHOYHBIX CPEJCTB JJIS IPOBe/IeHUs TeKYIero KOHTPOJIst
MexaHuka
®uznuecKkue BeINYUHbI U UX n3MepeHus. CUuCcTeMbl €UHULL.
Onpenenure npupoay 3ByKa.
Uto Takoe BbICOTa 3ByKa?
Uro takoe unrepdepeHuns u qudpaxius BoIH?
UYrto Takoe crosuue BOJIHBI?
Kakue cuctemsl oTcuera 1 CUCTEMBI KOOPJIMHAT Bbl 3HAaeTE?
: Onucanue ABMKEHMUS MaTepUalbHOW TOYKM B BEKTOPHOM M KOOPAMHATHOM
dopme. Bektop mnepememenus. CkopocTh. YckopeHue. PaznokeHue BeKTOpa IOJIHOTO
YCKOpPEHUSI Ha HOPMaJIbHOE U TaHT'€HLIUAJIbHOE.

NogakrwnpE

8. Uro Takoe mpoAOJbHBIE M IMOMNEpEeYHbIE BOJHBI, aMIUIUTYyHa, (asa U CKOPOCTh
pacripocTpaHeHHs BOJTHBI?

9. Uto Takoe BEKTOPHI YTIIOBOW CKOPOCTH M YTIIOBOT'O YCKOPEHUs?

10.  Yro Takoe MrHOBEHHAS OCh BpPAICHUS?

11. Omnpenenure cuny Ctokca.

12.  UYro takoe 1000BOE CONMPOTHUBIICHUE U IMTOAbEMHAs CHIa?

13. Y10 TaKo€e BA3ZKOCTD KUIKOCTU?

14. JlaiiTe onpeniesieHUE JaMUHAPHOTO U TYpOYJICHTHOTO TEYCHHUS.

15. Yro Takoe umncio PeiiHonbaca?

16.  CdopmynupyiiTe IPUHIIUI OTHOCUTENFHOCTH [ anmest.

17.  TlpuumHa MOCTOSIHCTBA CKOPOCTHU CBETA.

18.  OmpenenuTe crieacTBue U3 npeodpazoBanuii JlopeHua.

19.  OtHocuTEenbHOCTH OJHOBpeMEHHOCTH. [lnmMHa nBmXKymierocs tena. Temm Xxoaa
JBIKyIIMXCS yacoB. C0)KEHHE CKOPOCTEN.

20.  Cdopmynupyiite 3akoHbl bepHymm.

21.  CaoiicTBa *)UAKOCTEH U Ta30B. 3aKOHBI TUAPOCTaTUKH. CTAallMOHAPHOE JABMKEHUE
KUJKOCTH. Y paBHEHHE HEPA3PHIBHOCTH.

22.  Cunbl 1 B3auMoJielcTBUs. UeThipe TUNA B3aUMOJEHCTBUN M UX CPaBHUTENIbHAS
XapaKTEpUCTHKA.

23.  Cdopmynupyiite 3akoHbsl HbtoTOHA.

24.  Jlebopmanus CIUIONIHBIX Ccpel. Ympyras U OcTaTodHas jaedopmarius.
KonnyectBenHas xapaktepuctuka aedopmanuii. 3akon I'yka, moayns KOHra. DHeprus ynpyrux
nedopMartui.

25.  HewHepumanbHBIE  BpallalOIIMecs CHCTEMBI  KoopawHaT.  KopHommcoBo
yckopenre. Cuilbl HHEPIIMK BO BPANIAOIIEHCs crucTeMe KoopauHat. HemHepuuanpHas cucreMa
KOOPJIMHAT, CBS3aHHAsI C TOBEPXHOCTHIO 3EMIIH.

26.  MomeHT umITysibca. MOMEHT cHiTbl. Y paBHEHHE MOMEHTOB.

27. MowmeHT cuiibl, JeHcTBYIOLENH Ha cucteMy. LleHTp macc. YpaBHEHHE MOMEHTOB
JUISL CACTEMBI MATEPUAIIbHBIX TOYEK.

28.  2.0mpeneneHue HeMHepUUANbHBIX cucteM. Cuibl uHepiuu. HenHepuumanbHble

CHCTEMBI, MBIKYIIHECs npsmoiuHeitno. HeBecomocTh. ['paBuTaliMoHHAs U WHEPTHAs MaccChl.
IIpuHIUIT SKBUBAJIEHTHOCTH.
29.  3aryxaroume kojeOanus. Jlorapu(hyMUUeCcKuii TEKPEMEHT 3aTyXaHHS.
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30.  Cucrema MaTepualIbHBIX TOUYEK. IMITylIbC cucTeMbl. MOMEHT UMITYJIbCa.

31. Pabora cunel. Kunernueckas sneprusi. CusioBoe noje. PaboTa B moTeHIIMaIbHOM
noJje.

32. CrnoxxeHre epreHIuKYISIpHbIX Kojiebanuii. durypsl Jluccaxy.

33.  Bekropnas nuarpamma. [IpencraBnenue konedanuii B KOMIUIEKCHON (opme.

34. CroxxeHue KojaebaHuit OJHOTo HanpaBieHus. bruenus.

35. CB3b CHIBI C MOTEHIMAIBLHOM SHeprueid. HopMupoBka noTeHIIManbHOW SHEPTUH.
DHeprust B3auMo,IeHCTBUSI.

36.  MareMaTHuecKas CyIHOCTb 3aKOHOB COXPaHEHUs. 3aKOHbI COXpPAaHEHUs SHEPTUH,
UMITYJIbCA 1 MOMEHTA UMITyJIbCa B HEPEIATUBUCTCKOM CIIydae.

37.  Marematnueckuii 1 GU3NIECKUN MASITHUKY.

38. OO6mmume cBeneHus 0 Kojie0aHuAX. Y paBHEHHS TaPMOHUYECKUX KOJIeOaHUH.
["apMoHMYECKHI OCIUIUIATOP. DHEPTHsI KOJICOaHUH.

39.  CootHomeHHe MeX1y Maccoi u 3Heprueil. CBs3b 3aKOHOB C CUMMETpHEN
IPOCTPAHCTBA M BPEMEHH.

40.  3axoH BcemupHOro TsAroTeHus. [ paBuTannonnas sHeprus. 3akonsl Keriepa.

41.  2.Cyxoe tpenue. Bsskoe tpenue. Tpenue kauenus. Pabora cun tpenus. SIBnenue
3acTos. SIBieHue 3aHoca. Popmyna Crokca.

42. JIBr>KeHue Telna, 3aKpeIuIEHHOro B Touke. [ ' mpockonsl. ['mpockonuueckuit
s¢¢exr. [Ipeneccus u HyTalMst OCH F’MPOCKOINA.

43. BriBenute ypaBHeHue Meriepckoro.

44.  BeiBeaute Gpopmyny Llnonkosckoro.

45.  OOuue cBeCHUs O PEIATUBUCTCKOM JBM)KEHUS Tl NepeMeHHOM Macchl. OOmias
XapaKTepUCTHKA Pa3IMYHbIX BUJOB PEAKTUBHBIX JBUTaTEIICH.

46.  AHaJIOrW MOCTYNATEIBHOTO U BPAILIATEIbHOTO JIBUKEHHUSL.

47. .Kunernueckas 3neprus Bpaiaromerocst TBepAoro temna. Pabora 1 MOIIHOCTE BO
BpaIaTeIbHOM JIBHKCHHU.

48. VYpaBHeHue nBUKeHUS TBepaoro tena. [lonarne o tenzope mHepuuu. ['aBHbIE
OCH U TJIaBHbIE MOMEHTBI HHEPIIHH.

49.  BeHyxaeHHble konebanus IlepexonHplii pexxuM. AMIUIMTYAHas U (a3oBas

pe30HaHCHbIE KpHUBBIE. JJOOPOTHOCTE.
50. Berunciienne MOMEHTa HHEPLIMU OTHOCUTENBHO OcU. Teopema ['roiirenca — L relinepa

MonekynspHas Gpusnka

1. OnuumuTe NpocTeiiryto MoJeNlb BeIeCTBa — UJI€aJIbHBIN ras3.

2. Kaxkue ympoiienust aenanuck npu BeIBoie 0apomMeTpuueckoi GopMyibi?

3. Kak M0oxHO TpHOIU3UTENHHO OLIEHUTDH BBICOTY aTMochephi?

4. OO0mbscHuTe (hrznyeckuii cMbIc pacnpeaeaeHus bonbimana.

S, KaxoB ¢u3nueckuii cMbICH GYHKIIMH paclpeAeIeHUs MOJIEKYIT IO CKOPOCTSIM?

6. [TpuBenuTe MpUMepHI UCTIOIB30BAHUS BaKyyMa B TEXHUUECKUX YCTPOUCTBAX.

7. B uém cymHocTh siBneHuit nepenoca? KakoBbl OHU U IPU KaKUX YCIOBUSX
BO3HUKAIOT?

8. [Mouemy mudy3ust KUIKOCTEH MPOUCXOANUT 3HAYUTEITHHO MEUIEHHEE, YeEM
nuddy3us razoB?

9. UYro HazbIBatoT kKodpurrentToM auddy3uu (BI3K0oCTH, TEIIONPOBOAHOCTH)? OT
KaKMX I1apaMeTpOB OH 3aBUCHT JJIsl Ta30B?

10. Kak BSI3KOCTB Ta30B 3aBUCUT OT TEMIIEPATYPHI?

11.  Ilouemy remnoémkocts Cp Oounbiie Teroémkoct Cy?

12, Yt0 npoMcXOaUT C TEMIEpaTypol rasa, €ciu OH pacuIupseTcs MPHU MOCTOSTHHOM
JaBJIEHUN?

13.  YTO mpOoMCXOIUT C TEMIIEPATYpPOii Ta3a, €CIIM OH PACIIUPSIETCS aAnadaTHIECKI?
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14, B gusenbHOM ABUTATENC BO3YX MOABEPraeTCs OYCHb CHIIBHOMY U OBICTPOMY
cxarturo. Jist uero 3To nenaercs?

15. Kakve KOHCTPYKIIMHM «BEUHBIX JBUTATENEH»  «CO3/aHb» IO 3aKOHaM
MOJIEKYJIIpHOH (U3HKN?

16. OOpsicHUTE  pa3auuue  SKCHEPUMEHTAIbHbBIX U30TEPM U H30TEPM,
COOTBETCTBYIOIIMX ypaBHEHUIO Ban-nep-Baanbca.

17.  Kakymo XuAKOCTh MOKHO HAJIUTh B CTAKaH BBILIE €ro KpaéB?

18. Ilouemy y Bcex BeIIECTB IIOBEPXHOCTHOE HATSIKCHHE YMEHBIIAeTCs C
YBEJIMUYEHUEM TeMIIepaTyphl?

19.  JKunkue siekapcTBa 4aCTO OTMEPSIOT KAIrUISIMU. SIBJISI€TCS JIU 3TO TOCTATOYHO
TOYHOUN Mepoit?

20. Urto Takoe «OMMETaII» U TJ€ OH IPUMEHSICTCS?

BHCKTpI/I‘ICCTBO N MarHe€Tusm

1. Dnektpuueckoe nojie. 3akoH Kyrnona, mosieBast TpaktoBka 3akoHa KynoHa,
HANPSHKEHHOCTD JIEKTPUYECKOTO TOJISI, IPUHIIMII CYTIEPIIO3UIIUH.

2. ITonsTEe TOTOKA BEKTOPA HAIIPSHKEHHOCTH JIEKTPOCTaTHYECKOro nois. Teopema
Octporpaackoro — 'aycca. @opmynupoBKa U JOKa3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpanckoro — I'aycca. @opMyIMpoBKa U IPUMEPHI IPUMEHEHUS K
pacueTy IEKTPOCTATUYECKUX MOJIEH: IIJIOCKOCTH U 1Iapa.

4. [Torennman. [loreHIMANBHBIN XapaKTep MEKTPOCTATUYECKOTO MO, TOHATHE
NOTEHLIMaNa, Pa3HOCTh [TOTEHIIUAJIOB.

S. [loTreHuman TOYEUHOro 3apsja, BBIYMCIEHUE MOTEHLUaNa JUid CiIydaeB I0Js,

CO3/1aBa€MOr0 CHCTEMOM TOYEUHBIX 3apssA0B W IINIOCKMUM KOHJACHCATOPOM; CBiA3b MCKAY
HAIMPsS’KCHHOCTBIO U ITIOTCHIUAJIOM.

6. DnekTpuyeckuit nunodib. [lose numonsi.

7. DNEeKTPUUECKUN TUTI0JIb BO BHELTHEM AJIEKTPUUYECKOM IOJIE.

8. [IpoBOHMKH B 37€KTpOCTaTHUECKOM IoJi€e. [Ione BHyTpH 1 Ha TOBEPXHOCTH
IIPOBOJIHUKA.

9. DJEeKTPOEMKOCTb,  KOHJIEHCATOpbI, pacueT 3jeKkTpoeMkocTH. CoennHeHue
KOHJICHCATOPOB.

10. DHeprus MEeKTPUYECKOro MoJisl. DHEPTUsl 3apsSKEHHOTO TPOBOAHMKA, SHEPTUS
3apsPKEHHOTO KOHIEHCATOPa, DQHEPIHUs JJIEKTPUUECKOTO MOJIS.

11.  JIupnekTpuky B 2JIEKTPUUECKOM Mojie. MonekynspHasi KapTuHa HOJspU3aluu
JUAJIEKTPUKA, BETMYUHBL, XapAKTEPU3YIOLIUE MOJIAPU3ALUIO JUIIICKTPHKA.

12. IlocrostHHBIM »nekTpuyeckuii TOK. 3akoHel Oma u  JDxoyns - JleHma B

UHTErpaibHOl U AuddepenunanbHoi Gopmax.

13.  IlpaBuna Kupxroda.

14. MarnuTtHOe mosie TOKOB B BakyyMme. IloHsTme mMarHMTHOro mossi, 3akoH buo -
Capapa - Jlammaca, pacueT BEKTOpa MarHUTHOM WMHIYKIUHM JIJIsi KOHEYHOTO OTpE3Ka TOKa M
KpPYyroBOI'O TOKa.

15. TeopemMa 0 HUPKYISIIUMM BEKTOpAa MAarHUTHOW HWHAYKIMU, BUXPEBOW XapakTep
MarHUTHOTO IIOJIs, NMPUMEHEHHWE TEOpeMbl O LUPKYISALMU K pacyeTy MarHuTHOIO IOJi B
COJIEHOU/IE, BHYTPH MPSIMOTO IPOBOJHUKA.

16. MarsHuTHbII MOMEHT KpPYrOBOIO TOKa. MAarHuTHBIM AWMMOJb, IOJE AWMONA,
MarHUTHBII IUIIOJIb BO BHEIIIHEM MarHUTHOM I0JI€.

17.  JlelicTBMe MarHUTHOTIO IOJI1 HA TOKH U 3apsa/bl. [[pOBOAHKMK B MarHUTHOM IIOJIE,
B3aMMOJEICTBHE 2-X TPOBOJAHUKOB C TOKOM.

18.  Pabota mpu mepeMemieHu: MPOBOJHMKA C TOKOM B MarHMTHOM IIOJIE, pPaMKa B
MarHuTHOM IOJI€.

19.  Cwa Jlopenma.

17



20. OnexkrpomarauTHas uHAYKIuUsA. Onbitel @apazes, npasuio Jlenna, hopmyna s
OJIC »>neKTpOMarHMTHOM WHIOYKIIMU, TpaKTOBKa MakcBemia SBJICHUS SJIEKTPOMArHUTHON
WHTYKITHH.

21. Camounnykuus. HWanykruBHOCTh, Qopmyna i IJC  caMOMHIYKIIWH,
MCYE3HOBEHHE U YCTAHOBJIEHUE TOKA B LIETIH, COAEpIKaIled HHAYKTUBHOCTb.

22. IIepemeHHBII TOK. XapaKTepuCTUKa IEPEMEHHOI0 TOKA, LIEIIb, COEpIKaIIast
AKTUBHOE COIIPOTUBJIEHUE, EMKOCTh U HHIYKTUBHOCTD, PE30HAHC HAIPSKEHUM.

23. MOMIHOCTD B 1IN MEPEMEHHOTO TOKA.

24.  Dnexrpudeckue konedanus. MneanbHblid KoneOaTeIbHbI KOHTYD.

25.  Bomnbl. Pacnpoctpanenue BosH, ypaBHEHHE IUIOCKON U CPeprUuecKoi BOJH,
(a3oBast CKOPOCTb, BOJTHOBOE YPaBHEHHUE.

26.  DieKTpoMarHuTHbIE BOJHBI. TOK cMelleHus], ypaBHeHne MakcBelia U ux
(bu3nyeckuii CMbICI, BBIBOJI BOJTHOBOI'O YpaBHEHUs U3 ypaBHEeHHH MakcBesia.

27.  CpoiicTBa AJIEKTPOMAarHUTHBIX BOJIH.

28.  MarunuTtHoe noJe B BemecTe. Bektop HamarununBanusi. OCHOBHBIE 3aKOHBI
MarHUTHOT'O T10JI€ B BEILLIECTBE.

29.  Ilpupoza 37eKTpUYECKOro TOKa B METaIaX U MOJYIPOBOAHUKAX.

30.  DnekTpuYecKue SBICHUS B KOHTAKTaX.

31. TepmoanexktpuyectBo. ABnenus [lensThe 1 TomMcoHa.

32.  KonebaHus npyu HATMYUH 3aTyXaHHS.

33.  Pe3oHaHC TOKOB B LIeIIM IEPEMEHHOT'0 TOKA.

OnTuka
1. B uem 3akirouaeTcst 3aKOH NpesioMIIeHHsI cBeTa?
2. Or  yero  3aBUCUT  BEJIMYMHA  K&XYIIErocss  MOJHATUS  HPEIMETa,

paccMaTpuBaeMoro yepe3 CTeKio?

3. Uto Ha3bIBAETCS MPEACTHHBIM YIIIOM IIOJTHOTO BHYTPEHHETO OTPAKECHUS ?

4. Kak 3aBucHT 1oka3zaTeis IpeIoMIICHHUS pacTBOpa OT KOHIICHTPAIIH?

o. Kaxk ycrpoena 3purenshas tpyoa?

6. UYro Ha3bIBaeTCs yBEIMUEHUEM ONTHUECKON TPYyObI?

1. UTto Ha3bIBAaETCS MOJIEM 3pEHUS TPYObI?

8. UYem ornnuaetcs 3purtenbHast Tpyoa Kemsepa ot TpyOs! [Nanunes?

9. Yro Takoe aneptypHas auadparma’?

10.  Yro Takoe uucioBas aneprypa’

11. B uewm 3axiouaercs ycJIOBHE CUHYCOB?

12. Yewm omiMyaercs anmoxpomar oT axpomara?

13.  KakoBoO ycTpOWCTBO OKYJISIPHOTO MUKpOMETpa?

14. B 4eM cocTOMT siBJI€HUE HHTep(DEpEHIINH cBeTa?

15.  JlaiiTe onpeneneHre UHTEpHEPEHIIUH.

16.  Kaxkue BosHBI Ha3bIBatOTCS KorepeHTHBIMU? Kak popMyIupyroTcst ycnoBus
KOTE€PEHTHOCTH JIBYX BOJIH.

17. Kak BeHHCIIETCS CyMMapHas HMHTEHCHBHOCTh TIPU  HAJIOKEHWUH  JIBYX
MOHOXPOMATHYECKUX BOJH OJMHAKOBOW YaCTOTHI, TIOJSIPU30BAHHBIX B OJJHOM IIOCKOCTH?

18. Ilpm Kakux YCIOBUSIX BO3HHMKAIOT M KaK pAacCUUTHIBAIOTCS MIN U Max
WHTEHCUBHOCTH MPH WHTEPPEPEHITNH IBYX BOJTH?

19. [Toctpoiite xox tydeit B cxeme FOHra, paccuntarbh pa3HOCTh XOJa JIy4er U
HIMPUHY UHTEP(HEPEHIIMOHHOM MOJIOCHI.

20.  Iloctpoiite xoxa myueit B bunpusme OpeHerns, BoIBeAUTE GOPMYIIbI U pacueTa
MIMPUHBI UHTEP(HEPEHIMOHHON OJIOCHl U MAKCUMAJIBHOTO YHclia MHTEP()EPEHIIMOHHBIX MOJIOC.

21. [IpuBeaute ontuyeckyro cxemy uTeppepomeTpa MaiikenbcoH, 00bICHUTE

MPUHIUI €r0 JEHCTBHUA.
22.  ]lns 4ero UCTONB3YIOTCS HHTEPHEPOMETPHI?
23.  Buewm 3akirodaercst npuHimn [ roiirerca - @penens?
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24.  Yewm ormnmuaercs nudpakuun Openens ot qudpakiun @paynrodepa’?

25.  Kak ¢opmynupyercst yciaoBHE BO3ZHUKHOBEHHSI MaKCHMyMOB U MUHUMYMOB TPH
TU(pPaKIUU CBEeTa HA eI’

26.  Kak BauseT mupuHa menu Ha Tu(ppakimoHHY0 KapTUHY?

27. Kak TmOCTpOMTH BEKTOPHYIO JuarpamMmy JUisi  OINPENCICHUH  aMIUTHTYIIbI
KoJieOaHui B cimydae TUpakiuy OT IIesTn?

28. Urto mnpencraBiaser coOol audpakiMoHHAsS peIIeTKa, JaTh OIPECIICHHE

napaMeTpoB,  XapaKTEpU3YIOMMX  AU(PpPAKIUOHHYIO  pemeTky?  (IOCTOSIHHAs, MEpUO[,
paszpemiaronias criocoOHOCTb, YII0Bast U JIUHEHHAS TUCTIEPCHs).

29.  Kak BbIAguT AudpakuuoHHas KapTuHa npu audpakuuu Ha pemetke? JlaTh
KaueCTBEHHOE U KOJIMYECTBEHHOE OIMHICaHUE.

30.  Kakas cBs13b cymecTByeT Mexay nudpakiueit u uaTepdepeHnueii?

31.  Kakoii cBeT Ha3bIBaeTCs IIOCKOMOIAPU30BAHHBIM?

32. B uéMm cocTouT siBJIeHHE JBOMHOTO JIy4EeTPEIOMIICHUS?

33.  Uro Takoe ontuveckas ocb?

34.  Kaxkue mIocKOCTH B KPUCTAJUIE HA3bIBAIOT ITIABHBIMU?

35.  Iloyemy MHTEHCHUBHOCTH CBETa IPOMOPIIMOHANIFHA KBAPATy aMIUIUTY/Ibl BEKTOpa
E?

36.  Kak ¢popmymupyercs 3akoH bprocrepa?

37.  Kakue cymecTBYIOT CIOCOOBI MOIY4EHHUS ITOCKOTIOISIPU30BaHHOTO cBeTa?

38.  Kaxkwe BemecTBa Ha3bIBAIOTCS ONTHYCCKHA AKTHBHBIMHE?

39. UYem omimyaeTcss DIUIMNTAYCCKH  TOJSPHU30BAHHBIA  CBET OT  JIMHEHHO
HOJISIPU30BAaHHOTO?

40.  Kak m3roraBimBaercs nmpu3mMa HUKOIIS U B 4eM 3aKJIF0YAeTCs TIPUHITUT €€
paboTsI?

41.  Kakue marepualibl IPUMEHSIOTCS JJIs1 U3TOTOBJIEHUS OIS POUI0B?

42.  Kakwue KpHCTaUTbl HA3bIBAIOTCS MMOJIOKUTEIHLHBIMH, 8 KAKUE — OTPUIIATCITBHBIMU?

43.  Yem oTnuyvaercs CIeKTpajibHasi CBETUMOCTD Tella OT UHTETPAIbHOI?

44, Uro Ha3bIBaeTcs K0d(h(PUIIMEHTOM OTIOIIeHHS Tena?

45.  Kakoe Teno Ha3bpIBaeTCsl aOCOMIOTHO YEPHBIM U KaKOE CephIM?

46.  Buem cytb 3akoHa Kupxroda?

47. N3noxure nepssiii 1 BTOPOU 3aK0HBI BrHa.

48.  Kak popmymupyercs 3akon Credana—bonbpimana 1t aOCOTFOTHO YEPHOTO U
ceporo ten?
49.  Tlpusemute popmyny Ilnanka, ONMMUCHIBAIONIYI0 M3Ty4YeHHE aOCOIIOTHO YEPHOTO

Tena.

50.  Kakue 3akOHBI MOT'YT OBITh IOJOXEHbI B OCHOBY OCCKOHTaKTHOI'O W3MEpPEHHUs
TeMIeparypsl Ten?

51.  Yro Takoe sipkocTh Tena? Kak cBs3aHbI SpKOCTh U CBETUMOCTh?

52.  Kaxkwue Tena Ha3pIBarOTCs laMOepToBckuMu? Kak 3Byunt 3akoH Jlambepra?

53. B uém 3amovaercd sBJIeHHME BHyTpeHHero (orodpdexra? B kakux
(oTONpPHUEMHHKAX OHO UCTIOJIb3YETCH.

54.  Bdewm 3akirovaercs siBIIeHHE BEHTUIHLHOTO poTodpdexTa?

55.  KakoBa cyTh 3ak0HOB (oTo3(ppexTa?

56.  Kak popmynupyercs ypaBHeHue DifHIITeHA 17151 poTodhdexTa?

57. Urto Ha3bIBaeTcst pabOTOM BBIXO/1A SJIEKTPOHA U3 MeTaia?

58. U3 xakux y4yacTKOB COCTOUT BOJIbTaMIIEpHAsl XapaKTEPUCTHKA BAaKyyMHOTO
¢dorosnemenTa?

59.  UYrto moHMMArOT 1OJI KpacHOU rpanutieit horodddexra?

60.  Yrto MOHMMAIOT MO TEPMUHOM 3aJIepP>KUBAIOIIEE HAPsHKEHUE?

CriennanbHble BOPOCH aTOMHOM U IEpHOIN PU3UKH
1. KaxkoB ¢u3udeckuii cMbica gricen M u N B 06001meHHoi# popmyne bansmepa?
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2. KakoBbI J7IMHBI BOJIH CaMbIX KOPOTKOBOJIHOBOU M ITTMHHOBOJIHOBOW JIMHUI CEpUU

3. KaxoBa nnHa BOJIHBI, COOTBETCTBYIOMIas rpanulie cepuu baabmepa?

4, KakoBa yacToTa rosioBHoi 1uauu cepuu Jlaiimana?

S. ATOMBI BOIOPOJA HAXOAATCS B COCTOSAHUHU € N = 5. CKONBKO JIUHUM COEPIKUT ETO
CIEKTp U3JIydeHus?

6. B yem cocTouT CyTh KOMOMHALIMOHHOTO puHIMIA PuTma?

7. Vcnonb3ys KOMOMHAIIMOHHBIN IPUHLIUI, TOKAKUTE HA OJJHOM M3 IPUMEPOB, KaK
MO>KHO MOJYYHUTh YaCTOTY JUIsl BTOPOM JJIMHHOBOJIHOBOM JinHUU cepuu [lamiena.

8. KaxkoBsl paznuuaus Mex 1y MoJienbio aroma Pesepdopna u Teopueii bopa?

9. [Touemy wmogens artoma Pesepdopna HecoBMecTHMa C  MPECTABICHUSMH
KJIaCCUYECKOH (pU3UKu?

10. Pazbsicnute cmbicn moctynaroB bopa. Kak ¢ ux moMomplo OOBSCHUTH
JUHEWYaThIM CTIEKTP aToMa Bojopoaa?

11.  HUcxons u3 teopun bopa, onpenenute cKOpoCTb ABUKEHUS JIEKTPOHA Ha
IIPOU3BOJILHOM SHEPIreTHUYECKOM YPOBHE.

12. Omnpenenute MaKCHUMAJBHYIO JUIMHY BOJIHBI CBETA, IPH KOTOPOH BO3MOKHA
MOHM3AIIMS aTOMa BOJIOPO/1a, HAXOASIIErocsi B OCHOBHOM COCTOSIHUU.

13.  Kakyro snepruto (B 3B) nomkeH umMeTb POTOH, YTOOBI IEPEBECTH aTOM BOAOPOIA
U3 OCHOBHOT'O COCTOSIHHSI B COCTOsSIHUE € N = 57

14. CpaBHHUTE TIEPBBII OOPOBCKUIA paauyc 1jis aToMa Bojopoaa u s He™.

15. B uem 3akiroyaroTcs IPOTUBOPEUNS U HEAOCTATKU Teopuu atoma bopa?

16. B yem cymnocts onbiToB @panka u ['epua?

17.  Kakue OCHOBHBIC BBIBOJBI MOXHO CJIeJIaTh HA OCHOBAaHUM ONBITOB DpaHka u
I'epua?

18.  Ilpu xakoMm ycCKOpsIOIIeM MOTeHluane OyAeT HaOmoJaThCs pe3Koe MajieHue
aHOJIHOTO TOKa B onbiTax @panka u ['epra, eciu TpyOKy 3aOTHUTH aTOMApHBIM BOJOPOAOM?

19. OObscHUTE, HA KAKUX YYaCTKaxX BOJbTAMIEPHON XapaKTEPUCTUKU UMEIOT MECTO
yIpYyTHe U Ha KaKKX — HEYIPYTHe CTOJIKHOBEHHSI SJIEKTPOHOB C aTOMaMH.

20.  Buewm 3akmouaercs cTaTUCTUYECKas HHTEPIIPETALsI BOTHOBOM (GyHKIMN?

21.  Jlns xakux 4acTHIl cripaBeyinBo ypaBHeHue Llpenunrepa?

22.  Ilouemy ypaBHenue lllpenunrepa chopMynupoBaHO Kak BOJTHOBOE ypaBHEHHE?

23. 3anummute BpEeMEHHOE W  cranuoHapHoe ypaBHeHus llpemmnrepa wu
MIPOAHAIN3UPYHTE UX.

24.  Cosepuure nepexoj oT BpeMeHHoro ypaBHeHus LlpenuHrepa k cTallmoHapHOMY.

25.  3amummmre OgHOMEpPHOE BpEeMEHHOE M cTanmoHapHoe ypaBHeHus Llpeaunarepa u
NpOoaHaTU3UPYHUTE UX.

26.  3amummTe BpeMEHHOE U CcTanmoHapHoe ypaBHeHUs Llpenunrepa B ornepatopHOii
dbopme 1 MpoaHATH3UPYUTE UX.

27.  Kakoil BbIBOJ MOXKHO C/I€1aTh, CPAaBHUB CTallMoHapHoe ypaBHeHue [peaunrepa ¢

ypaBHEHUEM JJi1 COOCTBEHHBIX 3HaYEHUHM U COOCTBEHHBIX (YHKIIHI?
28. Uto MOXHO cka3ath 00 onepaTopHoit hopme ypaBaeHus [llpenqunrepa?

29.  Kakas yactuna sBisieTcsi CBOOOHOM?

30. [Tokaxxute, 9TO SIHEPTETUUECKUN CIIEKTP CBOOOTHO ABMUKYIIEHCS YACTHIIBI
ABIIIETCS] HENPEPBIBHBIM.

31. Haiinute  coOcTBeHHBIE  3HAYEHUSI DHEPrUM  YACTULBI B OJHOMEPHOM
«MOTEHIUALHOH sIME» C OECKOHEUHO BBICOKUMH «CTEHKAMU.

32.  KakoBa HauMeHbIIIasi JHEPTUsl YaCTHIIBI B «IOTEHIIMAIBLHOH sIME» ¢ OECKOHEYHO
BBICOKUMH «CTEHKAMM»?

33.  OObsAcHUTE, NOYEMYy HAaMHM3ILIEE COCTOSIHUE OCIIMIUIATOPA HE MOXKET 00J1a/1aTh
HYJIEBOU SHEPIHEil.

34.  Kakumu cBOIcTBaMH MUKPOUYACTUIl 00YCIIOBIIEH TYHHENbHBIN 3 deKT?
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35.  3Bamummure crarumoHapHoe ypaBHenue IllpemuHrepa s BOAOPOAONIOAOOHOM
cucreMsl. [IpuBeanTe mpuMepsl BOJIOPOIOTIOTOOHBIX CHCTEM.

36.  Ilouemy HambGosee MOAXOAIICH KOOPIUHATHON CUCTEMOM JJIsl pACCMOTPEHHSI aTOMa
BOJIopoJia siBJsieTcs cepuueckas? [Ipoananuzupyite (Ka4ueCTBEHHO) XO PELICHHUs CTAl[MIOHAPHOTO
ypaBuenus lllpenuHrepa anst aTroma BOIOpoAa B CHEpUUECKUX KOOpAMHATaX. Kakue BBIBOIBI
CJIEIYIOT U3 €r0 perieHus?

37.  3amumuTe COOCTBEHHBIC 3HAYCHHS DSHEPTrUU DIIGKTPOHA B aTroOME BOJIOPOJA,
omnpezenseMble pemieHneM ypaBHeHus lllpenunrepa, u npoananusupyiire ux. B uem otnuuue u
CXOJICTBO C pe3yibTaTamu Teopuu bopa?

38.  Kakwue BelMYHMHBI 1151 2JIGKTPOHA B aTOME OTIPEJICIICHBI, €CIIH U3BECTHHI KBAHTOBBIC
yucna n, | u m?

39.  Ilouemy KBaHTOBasi MEXaHHMKAa HE HCIOJIB3YET MPEICTaBICHHE 00 3JICKTPOHHBIX
opourtax? Yto XxapakTepu3yroT KBaHTOBbIC uncia N, | u mi?

40.  Kakwue BeTUYHHBI, XapaKTEPU3YIONIUE MICKTPOH B aTOME BOJOPO/Ia, KBAHTYIOTCS?
3anuimmTe COOTBETCTBYIONINE (POPMYIIBL.

41.  TlpencraBbTe CHMBOJIMYECKYIO 3alHMCh JJICKTPOHOB B cocTosHUSX ¢: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB (hM3WUECKUN CMBICT pacmpeesieHUs TUIOTHOCTH 3apsijia B 3JIEKTPOHHOM
obmnake?

43. ChopmynupyiiTe npaBuiia 0T6Opa A1k OpOUTATLHOTO U MArHUTHOTO KBAHTOBBIX
yrcen. Beerna mu oHY BRIOTHSIOTCA? Kak MOXKET U3MEHSThCS TNIABHOE KBAHTOBOE YUCIIO?

44,  Kakwue nepexoipl cCOOTBETCTBYIOT cepuu [lamena? Mcnonp3yiiTe CHMBOJIMYECKYIO
3aIUCh COCTOSIHUM.

45.  KakoB KBaHTOBO-MEXaHUYECKHUU CMBICI IEPBOT'0 OOPOBCKOTO paaunyca’?

46. B uem oTiMuue BHIBOJOB KBAaHTOBOW MEXaHUKH M Teopuu bopa s 1S-cocTosiHus
AJIGKTPOHA B aTOME BOJI0poia?

47.  DIEKTpOH B aToMe BOJOpOJia HaxomuTcs B I1S-cocrosiuuu. Onpenenute Hanbomee
BEPOSITHOE PACCTOSIHHE DJICKTPOHA OT SIIpa.

48. B ueM (u3HUYECKUN CMBICI TIOCTOSIHHOW paguoakTUBHOTO pacrnaga? Kak MoxHO

NPUATA K BBIBOJY, YTO PaJMOAKTHUBHBIC CBONCTBA 3JIEMEHTa OOYCJIOBIEHBI CTPYKTYpOH €ro
aapa? MOXHO N yKa3aTh, Kakue sJpa U KOTJa pacmaayTcs B paJHoOaKTHBHOM oOpasie 3a
paccmarpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKkTUBHOCTh U yJ€JIbHAs aKTUBHOCTB Mpernapata?

50. Kakme  xapakTepUCTMKM  paJMOAKTUBHOIO  pacmajga  ONpeleNsioT  €ro
MHTEHCUBHOCTH?

51.  Hapwucyiite rpaduk 3aBucumocts In A (A — akTUBHOCTB TIpernapara) OT BpEMEHH.
Kakue nanHble MOTYT OBITh U3 HETO MOJIyYEHbI?

52. Kak u BO CKOJBKO pa3 M3MEHHUTCS YHCIO SJIEp PaIHOaKTUBHOTO BEIIECTBA 32
BpEMsi, paBHOE JIBYM IeproiaM norypacnaaa?

53.  Kak (1o kakoMmy 3aKOHY) U3MEHSETCS CO BpeMEHEM aKTUBHOCTh HYKJIH1a?

54.  Belpazute cpegHee BpeMs JKM3HU PaJMOAKTUBHOIO sipa 4epe3 IMOCTOSHHYIO
paZoaKTUBHOIO pacnaja.

55.  Yrto mponoimKuTeNbHEE — YeThIpe MNepuoja Moijypacnaja WIA TPH CPEIHHUX
BPEMEHM KU3HU PAIMOAKTUBHOIO sipa?

56.  Kakas monst HyKJIMaa pacnaaeTcsl Ha MPOTsDKEHUH JIBYX CPETHUX BPEMEH JKU3HU
paarMoOaKTUBHOIO sijipa’?

57.  KakoBO COOTHOIIEHHE MEX]ly CPEAHUM BpEMEHEM >KU3HH PaJHOAaKTUBHOIO sjpa
Y MIEpUOJIOM Toypacnaaa?

58.  Kakas mons HauyaJbHOTO KOJIMYECTBA PAJMOAKTHBHOTO HM30TOIA pacTajeTcs 3a
BpEMs, paBHOE CpeiHEeN MPOJOJKUTENbHOCTH KU3HU 3TOT0 U30TONa?

59.  Kak u3MeHHTCS SHEpPrHsi UCITyCKAaeMbIX (-9acTHUI[ C YBEJIWYCHHEM IEPHO/Ia

nmoJTypacnaaa paauoakTUBHOTO demMeHTa? OTBeT 000CHYHTE.
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60. Kak 00BICHUTH OTPOMHOE pa3Inure B IEPHOJIAX TOJypacIaia o-PaguoaKTHBHBIX

sanep?

61. HaGmromaeTcst n paguoakTUBHBIA pacmiaj, CBOOOTHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXHO OTIIMYUTH [3-3JIEKTPOHBI OT JIEKTPOHOB KOHBEPCHHU?

63.  UTO JeXUT B OCHOBE METO/I0B HAOJIO/ICHUS 1 PETUCTPALIK PaJAHOaKTUBHBIX
W3ITy4eHU I ?

64. KakoB  mnpuHmMI  JE€WCTBUS  MOJYNPOBOJAHMKOBOrO  cuetynka? B dem
MPEUMYIIECTBO MCIOIb30BaHUS TBEPIOH Cpelibl 10 CPaBHEHUIO € Tra3oM?

65. B deMm cXOACTBO U pa3inuue IEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

66.  Kakue BO3MOXKHOCTH ISl HCCIICIOBAHUS OTKPBIBAIOTCS TIPU MTOMEIIIEHUN KaMepPhl
Buiibcona B MarHuTHoe noJie?

67.  IlpuBemute, MOSCHUB, OCHOBHBIE XapaKTEPUCTUKH JETEKTOPOB.

68.  JlaiiTe XapaKTepUCTHUKY SBJICHUS, JIEKAIIETO B OCHOBE Pa0OTHI YEPEHKOBCKOTO
CUeTYHKA.

69.  Buem cX0ACTBO U pa3nuyne BUIHLCOHOBCKOM U nudPpy3nonHoit kamep?

70.  Kak B 4epeHKOBCKOM CYETUYMKE MOXKHO Pa3JICIUTh YACTHUIIBI 10 Maccam?

71.  Yew nyuiiie perucTpupoBaTh BEHICOKOIHEPTETUYHBIC MUKPOYACTHIIBI: KAMEPO
Bunbcona unm my3bipbkoBoii kamepoii? Ilouemy?

72. Kaxkue n3 npuBe1eHHBIX CUETYUKOB MOTJIM OBl OBITh OOBEIMHEHBI €IUHBIM
Ha3BAaHUEM «Ta30pa3psIHbIC CUETUUKI?

73. B 1yem oO1IHOCTS M pa3nuyme BCEX PaCCMOTPEHHBIX TPEKOBBIX JIETEKTOPOB?

74.  TlouemMy mpomOpIHOHAIBHAS KaMepa OJHOBPEMEHHO BBIMOJNHSCT (DYHKIIUU
TPEKOBOTO JeTeKTOpa?

75. B kakux TpeKOBBIX AETEKTOpAX MPU MPOUYUX PABHBIX YCIOBUSX JJIMHA TPEKa
camas kopotkasa? [louemy?

76. MO>KHO 111 ¢ TOMOIIBIO CYeTYMKOB [ 'elirepa—Mrosuiepa u3MepATh YHEPTHUIO

gactull? [louemy?

4.2 ®oHJ 01IeHOYHBIX CPEICTB /1JIsl MIPOBeeHHs MPOMEKYTOUHOI aTTecTalun

OneHouHble CpeAcTBa s HMHBAIMIOB M JIUI C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3/10pOBbsI BHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTH HHBAIUAAM U JIMIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BpeMs s IOJATOTOBKU OTBETA HAa 3K3aMEHe;

— MpU TPOBEACHUU IPOLEAYPHI OLIEHUBAHUS PE3yJIbTaTOB O0YUYEHHS] HHBAJIUAOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS MPEIYyCMATPUBACTCSA HMCIIOIb30BaHME TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— MpU HEOOXOIUMOCTH /1711 00YHAIOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbS
M UHBAJUAOB MpoOIelypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHS MO JUCHUIUIMHE MOXET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Tpouenypa oleHUBaHUS PE3yJbTaTOB OOYyYEHHUS WHBAJIUAOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pPOBbsl 110 JUCHMIUIMHE (MOZIYJIO) IIpelycMaTpuBaeT IpPENLOCTaBICHUE
uHpopManuu B (QOpMax, aJaNTHPOBAHHBIX K OTPAaHWUYCHHSIM WX 3IIOPOBBS M BOCIIPHSITHS
UH(OPMAIHH:

JUist IM11 ¢ HapyIIeHUsIMU 3PEHUSL:

— B I1e4aTHON (popMe YBEITUUEHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMU CITyXa:

— B IIe4aTHoO popme,

— B (hopMe 3JIEKTPOHHOT O JOKYMEHTA.

JUist U1 ¢ HapYIIEHUSIMH OTIOPHO-/IBUTaTEJILHOTO arlnapara:
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— B Ie4aTHOU (opme,

— B (hopMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHbBI# TepeveHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
00yYaroIIMXCsl.

5 IlepeyeHb OCHOBHOII U 1ONOJHUTEILHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOI 115l
OCBOCHMS JMCIUILIHHBI (MOYJIsST)
5.1  OcHoBHasi IMTepaTypa

MexaHnuka
1. Hponos, N.E. Mexanuka. OCHOBHBIC 3aKOHBI [DIEKTPOHHBIH pecypc] : yueO.
nocobue — DneKTpoH. naH. — Mocksa : U3narensctBo "JlabopaTopus 3Hanuit", 2017. — 312
c. — Pexxum nocrymna: https://e.lanbook.com/book/94115
2. Wponos, N.E. 3agaun mno oOmieit ¢usuke: YdyeOHOe mocoOue [DIEKTPOHHBIH

pecypc] : y4eb. mocobue — DnekrpoH. naH. — Cankr-IlerepOypr : Jlanp, 2018. — 420 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/99230

3. AnemkeBuu, B.A. Kypc obmel ¢uszuxu. Mexanuka [DIeKTpoHHBIN pecypc] :
yueb. mocobue / B.A. AnemkeBuu, JL.I. [lenenko, B.A. KapaBaeB. — DnexkTpoH. gaH. —
Mockga : ®usmatiut, 2011. — 469 ¢. — Pesxxum moctyna: https://e.lanbook.com/book/2384

MornekynsipHas puznka

1. Kyxa M.A. Monekynsipras ¢usuka: tekctsl nekuuii / M.A. XKyxa. — KpacHo-
nap: Kybanckuii roc. yn-t, 2011.

2. Uponos, U.E. ®uzuka makpocrctem. OCHOBHBIC 3aKOHBI [ DJIEKTPOHHBIN pecypc]
: yueb. mocobue — DneKkTpoH. AaH. — Mocksa : M3garensctBo "Jlaboparopust 3nanuit", 2015.
— 210 ¢. — Pexum poctyma: https://e.lanbook.com/book/84090

3. Anemxesud, B.A. Kypc obmeit ¢pusuku. MonekynsapHas Gusznka [DIeKTpOHHBIH
pecype] : yueb. — DnektpoH. gaH. — Mocksa : @usmatiut, 2016. — 312 ¢. — Pexum
nocrtyna: https://e.lanbook.com/book/91145

DNEeKTPUYECTBO U MarHETU3M

1. CasenneB, U.B. Kypc obmieit ¢pusuku. B 5-u 11. ToM 2. DnekTpudecTBO U MarHeTU3m
[DnexkTpoHHBIH pecypc] : yuebd. mocodue — DnekTpoH. naH. — Cankr-Ilerepoypr: Jlans, 2011.
— 352 c.

Pesxxum nocrymna: https://e.lanbook.com/book/705.

2. Jlannac6epr, I'.C. Dnemenrtapubiii yueOHUK (pusuku. T.2 DneKTpudecTBO U MarHeTU3M
[DnexTpoHHbIN pecypc]: yued. — DnekTpoH. gaH. — Mocksa : ®uszmaraut, 2011. — 400 c. —
Pexxum nocryma: https://e.lanbook.com/book/2240.

3. Uponos, N.E. 3amaun no obmiet pusuke: yaeOHOE TOCOOHE /ISt BY30B [ DIIEKTPOHHBIN
pecypc] : yueb. mocobue — DnekTpoH. naH. — MockBa: U3narensctBo "JlabopaTopus 3HaHmiA",
2017. — 434 c. —

Pexum mocryma: https://e.lanbook.com/book/94101.

OnTuka
1. Bonnapes, bopuc Bnanumuposuu. Kypc oGrmelt ¢pusuku [DnekTpoHHBIH pecypc] :
B 3-X KH. : yueOHUK A OakanaBpoB . KH. 2 : DnekTpomarHeTusM, ONTHKa, KBAaHTOBas (pU3MKa /
b. B. bonnapes, H. I1. Kanamnuxkos, I'. I'. Cniupus. - 2-e u3z. - Mocksa : FOpaiir, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211ACS56CO.

2. CasenpbeB, . B. Kypc o6meit ¢usuku [DnekTpoHHBI pecypc] : ydeOHOE
nocobue: B 3 T. T. 3: KBanroBas ontuka. AtomHas ¢usuka. Ousuka tBepaoro tena. dusnka
aTOMHOTO sjpa u aeMmeHTapHbix vactur] / WM. B. CasenpeB. - 11l-e um3g., crep. - CaHKT-

[MetepOypr : Jlanp, 2017. - 320 c. - https://e.lanbook.com/book/92652.

23



3. Tpodumona, Taucus MiBanoBHa OcHOBBI (pr3uku. BoaHOBas ¥ KBaHTOBAsI ONTHKA
[Tekct] : [yae6HOe mocodbue] / T. U. Tpodumosa . - M. : KHOPVYC, 2011. - 215 c. : mi. - ISBN
9785406011959.

CrennaibHbIC BOTIPOCHI aTOMHOM U SIIEPHON (DU3UKH

1. Myxun K.H. DkcniepumentanpHas saepHas ¢puszuka. B 3-x 1. T. 1. ®usnka aToMHOTO
saapa [ DNeKTPOHHBIN pecypc]: yuebd. — DnexTpos. aaH. — Cankr-IlerepOypr: Jlans, 2009. — 384 c.
— Pexxum mocryma: https://e.lanbook.com/book/277.

2. Myxun K.H. DkcniepumenTtansHas saepHas ¢pusuka. B 3-x 1. T. 2. ®usuka saepHbIx
peakuii [DnekTpoHHBINA pecypc]: yued. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum gocryma: https://e.lanbook.com/book/279.

3. Myxun K.H. Dxcnepumenranbhas siiepHas ¢usuka. B 3-x tr. T. 3. ®usuka
3JIEMEHTAPHBIX YacTUIl [DIEKTPOHHBIM pecypc|: yueb. — DnektpoH. naH. — Cankr-IlerepOypr:
Jlanp, 2008. — 432 c¢. — Pexxum nocryma: https://e.lanbook.com/book/280.

5.2  Jlono/JIHUTEJILHAN JIUTEepaTypa

Mexanuka

1. byrukos, E.1. ®usuka: Mexanuka [DiekTpoHHBIA pecypc] : yueb. mocobue /
E.N. Bytukos, A.C. KonaparbeB. — DnekTpoH. gaH. — Mocksa : @uzmariaut, 2008. — 352 c.
— Pexum nocryna: https://e.lanbook.com/book/2128

2. Kanamraukos, H.I1. OcHoBbl pusuku: B 2 1. Tom 1 [DaekTpoHHbIH pecype] & yueo.
/ H.II. KamamnukoB, M.A. CMoHIbIpeB. — OJNeKTpoH. naH. — MockBa : HM3matenbcTBO
"Jlaboparopus 3uHanwuii", 2017. — 545 ¢. — Pexwum ngoctyna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JlabopaTtopHblii IpakTUKYyM 0 (u3HKe [DIEKTPOHHBIN pecypc] :
yueb. nocodue / M.C. I'punkpyr, A.A. Bakymtok. — DnektpoH. aaH. — Cankr-IlerepOypr :
Jlanp, 2012. — 480 c. — Pexum mocrtyma: https://e.lanbook.com/book/3811

MonekynsipHas ¢puzuka

1. byrukos, E.N. ®u3uka: CTpoeHne u CBONCTBA BelIeCTBA [ DIEKTPOHHBIN pecypc]
: yue6. / E.M. byruxos, A.C. KonapareeB, B.M. V3nun. — OnektpoH. gan. — Mocksa :
dwusmaraut, 2010. — 336 c. — Pexum nocryma: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JIaGopaTopHblii IpakTHUKYM 10 (pu3KKe [DIEKTPOHHBIN pecypc] :
yue6. nocodue / M.C. I'punkpyr, A.A. Bakymtok. — DnektpoH. aaH. — Cankr-IlerepOypr :
Jlanb, 2012. — 480 c. — Pexxum nocryma: https://e.lanbook.com/book/3811

3. Cagenbes, 11.B. C60pHUK BOMpocoB U 33aa4 Mo oOmied ¢Gusuke [DIeKTPOHHBIN
pecypce] : yueb. mocodue — DnektpoH. gaH. — Cankr-IlerepOypr : Jlans, 2016. — 292 ¢. —
Pesxxum nmoctyna: https://e.lanbook.com/book/71766

DNEKTPUUECTBO U MAarHETU3M

1. MupamumBuiu, [I.A. DIeKTpUYECTBO U MarHeTu3M [DJIEKTPOHHBIA pecypc] : yueO.
nocobue / L. A. IMupanumBunu, E.B. [llanaruna, H.A. Kansesa, E.A. IlonikoBa. — DneKTpoH.
naH. — Cankrt-IlerepOypr: Jlans, 2017. — 160 c.

Pexxum nocryna: https://e.lanbook.com/book/91880.

2. DJEKTpUYECTBO W MAarHETH3M: TPAKTHKYM II0 penieHuio 3amad / DemepaibHOE
roCyJapCTBEHHOE OIO/KETHOE 00pa30BaTeNbHOE YUPEKICHHE BBICIIEr0 MPOo(hecCHOHATIBLHOTO
obpazoBanusi «KemMepoBCKH TOCymapCTBeHHBIM yHuBepcuter»; coct. FO.U. Tlomeiranos. -
KemepoBo: KemepoBckuii rocynapcTBeHHbIl yHUBepcHTeT, 2014. - 80 c.: ni. - bubauorp. B KH.;
To >xe [DnexkTpoHHBIH pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. Hdy6posckuii, B.I'. DnexkrpudectBo u marHeTn3m: COOpHUK 3a/1a4 U IPUMEPHI UX
pemienus: yueonoe mocooue / B.I'. Jlyoposckuii, I'.B. Xapmamos. - HoBocubupck: HI'TY, 2011.
-92 c. - ISBN 978-5-7782-1600-6; To xe [ D1eKTpOHHBIN pecypc].
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http://biblioclub.ru/index.php?page=book&id=278922

http://biblioclub.ru/ index.php?page=book&id=228733.
OnTuka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipunuunsel u npumeHenus [Tekcrt]:
[yaebHOe mocobme : B 2 1.]. T. 1 / B. Canex, M. Teiix ; mep. ¢ aurn. B. JI. [lepboBa. -
Honronpyansiii: Matemnext, 2012. - 759 c., [4] n. wr.: un. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. Ilpunmuner u npumenenus [Tekcr]:
[yaebHOe mocobme : B 2 T1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. [lepboBa. -
Honronpyansnii: Matemnekr, 2012. - 780 c., [8] . wir. : un. - ISBN 9785915591355.

3. Ckanupyromass  JIeKTPOHHAs  MHKPOCKONHUS W PEHTTEHO-CIEKTPAIbHBIN
MHUKpOAHaIU3 B MpHUMepax HpakThuueckoro npumeHenust [Tekct] : yudeOHOe mocoOue uis
cryaentoB By3oB / M. M. Kpumran, U. C. fIcaukos, B. U. [lonynun u ap. ; [mox obm1. pea. M.
M. Kpumrama]. - M. : Texnocdepa, 2009. - 206 c. : wi. - (Mup PU3MKU U TEXHHUKH). -
Bubmuorp.: c. 55-56. - ISBN 9785948362007.

CrienianbHbIe BOIPOCHI aTOMHOM U SICPHON (DH3HKH

1. OcHoBsl sinepHoit Gusuku [Tekcr] : maboparopusiii npaktukym / [coct. A. I1. Bapkos
u jap.] ; M-Bo oOpa3zoBanus u Hayku Poc. @enepanun ; Kyol'Y. - Kpacnonmap : [KyOanckuit
rocynapcrBeHHbli yausepeurer], 2011. - 103 c.

2. I'onuaposa H.I'. YacTuipl 1 aTOMHBIE Apa. 3ajayi C PEHICHUSIMH U KOMMEHTAPUSIMU
[DnexTpoHHBI pecype]: yueO.-meroa. mocodbme / H.I'. T'onuwapoma, b.C. HNmxanos, N.M.
Kanutono. — OnektpoH. naH. — MockBa: ®usmatiut, 2013. — 448 c. — Pexum pocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas ¢usuka u nozumerpus. COOpHHK 3a1au: yyeOHOE mocodue ams
By30B / A.b. CazonoB, M.A. boroposckas. — 2-e u3n., uctp. u gon. — M.: M3parensctBo KOpaiir,
2018. — 98 c. — (Cepus: Cneumanuct). — I'pudp YMO BO. — Pexxum mocryma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACCS81.

53 Ilepuoauyeckue H3aHUs:

B mupe Hayku

XKypHan skcriepruMeHTaNnbHON U TEOPETUUECKON PU3UKU

N3Bectus poccuiickoit akagemuun Hayk. Cepus pusudeckast
NnxenepHo-pusnueckuil xxypHai

ITuceMa B J)KypHaJ SKCIIEPUMEHTAIBHOM U TeOpeTHdecKoi puznku

VYcenexu pU3MUecKuX HayK — €KEMEeCSUHBIH JKypHall. DJIeKTPOHHAs Bepcus
JKypHaja: aHHOTaIMH, CTaThu B popmare pdf.

oakrwdE

7. M3BecTus BBICIIMX YUeOHBIX 3aBe/IeHU. SlnepHas sHepreTika

8. NnxenepHo-pusnueckuil xxypHai

9. [Tucema B xxypHan «®du3uka 31eMeHTapHbBIX YaCTHIL M aTOMHOT'O siipa
10.  IIucbMa B XKypHaja SKCIIEpUMEHTAIBHOM U TeOpeTHdeckoi puznku
11.  dwusuka 37eMEHTapHBIX YaCTHUI] U aTOMHOTO 5/1pa

12.  Slnepnas ¢pusmka

13.  SlnepHas ¢pu3nKa U MHKUHUPUHT

14.  buodusuxa.

15.  Bectauk MI'Y. Cepust: ®uzuka. ACTpOHOMHUSI.

16.  KypnHan npukiagHO MEXaHUKH U TEXHUIECKOH (H3HKH.
17.  XKypnHai TexHU4eCKON PU3UKH.

18.  UsBectus BY3oB. Cepus: Ousnka.

19.  UmxenepHas pusuka.

20. MenunuHckas pu3uka.

21.  TIpuOophl 1 TEXHUKA YKCTICPUMEHTA.

22.  ®uzwuka. Pepeparusnsiii xxypnai. BUHUTU.
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23.  Bectnuk CIIOI'Y.Cepus: @usuka. Xumusi.

24.  XypHaia 3KCIepUMEHTAIbHONW U TEOPETHUECKON (PU3HKH.
25.  U3sBectus BY3oB.Cepus: Ousuka.

26.  JKypHas npuKIagHON MEXaHUKH U TEXHUYECKOH (DU3UKH.
27.  XypHan TeXHUYECKOH (PU3UKH.

28.  Hzectus BY3oB. Cepusi: ®usuka.

29.  IIpubopsl 1 TEXHUKA SKCIIEPUMEHTA.

Jl1s ocBOEHUS AUCHUIIIIMHBI MHBAIUAMH U JIMLIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3JI0pPOBbSI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX
«Jlaab» u «OpaitiT».

6 Ilepeyenns pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOI ceTu « UHTEpHETY,
HEe00XOIUMBIX /IJI5l OCBOCHHUS TUCHHUILIHHBI (MOYJIAA)

1. DnexTponHas 6udnmoreka FOPAWT: www.biblio-online.ru

2. DnextponHo-OubMMoTeuHas cucrema JIAHb: https://e.lanbook.com

3. Undopmannonnas cucrema «EanHoe okHO 10CTyIa K 00pa30BaTeIbHBIM pECypcamm»:
http://window.edu.ru/window

4. bubnmoTeka JeKTPOHHBIX YYeOHUKOB!

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

5. AHHOTHpPOBaHHBIN TeMaTHYECKH KaTanor IHTepHET pecypcoB o ¢pusuke:
http://www.college.ru/

6. @enepanbHbI 00pa30BaTENBHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res _page.htm

7. KaTtanor Hay4yHBIX PECypCOB:

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

8. bonbiias HayyHast OubaroTexa:

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

9. EcTecTBeHHO-Hay4YHBIN 00pa30BaTEIIBHBIN MTOPTAIT:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBaTenbHast GU3NKO-MaTeMaTH4YecKas Ondmnoreka caiita EqQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢uzuke 11t BY308:

http://physics-lectures.ru/

13. Texauueckas OnbIMOTEKA!

http://techlibrary.ru/

14. «SAnepnas ¢puzuka B UnTepHETE:

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

7 MeToauuecKkue YKazaHus AJist oﬁyqamumxcﬂ M0 OCBOCHHUIO U CHHUITJINHBI (MO)]y.]'lﬂ)

JUis  yCHEeNIHOTO OCBOEHHUS IUCUMIUIMHBL «OOummil ¢u3ndyeckuil NpakTUKyM» TMpU
CaMOCTOSITENIbHOW PaboTe CTYIEHT TOJKEH UMETh!

1) KOHCIIEKT JIEKIHii B OyMa)KHOM HJIH DJIEKTPOHHOM BH/IC;

2) yueOHOe moco0ue B COOTBETCTBUH CO CITUCKOM JINTEPATYPHI;

3) Terpaau IS JTaOOPAaTOPHBIX pabOT (TpeOOBAaHMS IO BBHIMOJHEHHIO U O()OPMIICHHUIO
71a00paTOPHBIX pabOT UMEIOTCS B 1a0OPaTOPUU MOJICKYJIIPHON (DU3UKN).

CryneHTy HEOO0XOAMMO CHCTEMaTHMYeCKH paldoTaTh IO HU3YYCHHIO TEOPETUYECKOTO
MaTepHala, OCBOEHHUIO THIIOBBIX MPUEMOB PELIeHHUs 3a7a4 1o (pusnke u mpruoOpeTeHNI0 HaBBIKOB
SKCIIEPUMEHTAILHON pabOTHI.

CamocrosarenbHass pa0oTa CONEPXKUT CIEAYIOIIME BHIBl Y4eOHOM JeATeIbHOCTH
CTY/ICHTOB:
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— TEOPETUUYECKYIO0 CAMONOATOTOBKY K Y4E€OHBIM 3aHATHUAM U K DK3aMEHY 110 KOHCIIEKTaM
U Y4eOHOH TuTepaType;

— oopMIICHHE OTYETOB I10 Pe3yJibTaTaM JabopaToOpHBIX PadoT;

— IOUCK MUH(pOpMAIMHK 110 3aJaHHOH Teme B ceTu MHTepHer.

®I'OC BO T1pebyer mnOArOTOBKM OakalnaBpOB K HAayYHO-MCCIEIOBATEIBCKOW H
MHHOBAIIMOHHOW BHJIaM IPOQECCHOHATIBHOM JeSITeNbHOCTH, a (U3UKA ABISETCS OAHON U3 OCHOB
Hay4YHO-T€XHHUYecKoro nporpecca. [lo3romy s pa3BUTHS TBOPYECKOI'O MBIIUICHHS U B
Ka4eCcTBE METOIMKH MPAKTUUYECKOTO MPUMEHEHUS MOJYYSHHBIX Ha JICKIUSAX 3HAHUW CTYICHTaM
pPEKOMEH/yeTCs U3ydeHHe U NPUMEHEHUE TEOpUM pelieHHsl n3ooperarenbckux 3anad (TPU3).
Jna Bemonnenust TPU3-3aianuii cryneHTaM HEOOXOAMMO MMETh HavdaylbHble 3HaHuUd o TPU3.
JUis 3TOro pekoMeHAyeTcs CaMOCTOSITENbHO: 1) M3y4HTh 3JEKTPOHHYIO KHHUIYy «BBeneHue B
TPU3. OcuoBubie monstuss u noaxoxel» (http://www.altshuller.ru/e-books/); 2) wusyuurts
marepuaiisl Bukunenauu (http://ru.wikipedia.org/wiki/), Haunnas co cioBa «TPU3»; 3) npouectsb
kauru 1o TPU3 u3 6ubmuorexu KyOI'Y; 4) moceruts cooTBeTcTBytomue TPU3-caliTh.

VY CnenHoCTh OCBOCHHUS CTYICHTOM y4eOHOW TUCIMILIMHBI OTPAXKAETCS B €T0 pelmunee —
cymMme OayioB, Koropas (opMupyeTcs B TEUEHHE CEMEeCTpa IO pe3ysbTaTaM BBIITOJHEHMS
JOMAIIHUX pabOoT W TBOPYECKUX 3aJaHWUN, TECTHPOBAHUS, KOHTPOJBHBIX pabOT, YCTHBIX
OIIPOCOB, BHYTPUCEMECTPOBOM aTTECTAllMH, 3aIlUT JIAOOPATOPHBIX padOT M AaKTUBHOCTU HA
CEeMMHAPCKUX 3aHATUSX.

Ha camocrostenbHyto paboTy cTyneHToB, corjacHo TpeboBanusm PI'OC BO 1no
HalpaBJICHUIO pajuopu3uKa OTBOAMUTCA OKoJo 46% BpeMeHH OT oO0Ield TPyAOeMKOCTH
quciumuiHel.  CONpoBOKIEHUE  CaMOCTOSITENbHOM  pabdOThl  CTYJE€HTOB MOXET  OBbITh
OpPraHU30BaHO B cIenyOIuUX hopMmax:

— COCTaBJICHMEM HWHAMBUAYAIbHBIX IUJIAHOB CaMOCTOSITENIbHOM pabOThl KaXKJI0ro W3
CTYZICHTOB C YKa3aHWEM TEMbI U BUIOB 3aHATHIA, JOPM U CPOKOB IMPECTABICHHS PE3YyIHTATOB;

— TPOBENEHUEM KOHCYIbTAUWH (MHIMBHUIYaTbHBIX WM TPYIIIOBBIX), B TOM YHCIE C
NPUMEHEHHEM JIMCTAaHIIMOHHOM Cpebl 00yUEeHHSI.

Kputepuii oneHkn 3()(HeKTHBHOCTH CaMOCTOSITEIIEHON pabOThl CTYyJEHTOB (OPMUPYETCS
B XOJ€ MPOMEXYTOYHOTO KOHTpPOJIS IpOLEcca BBIMOJIHEHUS 33JaHUil M OCYIIECTBIISIETCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aUMOAECUCTBHUS.

B coorBercTBMM ¢ 3TMUM TNpU TNPOBEACHUM ONEPATUBHOTO KOHTPOJIS MOTYT
MCIIOJIb30BAaThCS KOHTPOJIBHBIE BOMPOCHl KaK K BBIIOJHSEMBIM paboTam J1abopaTOPHOTO
NPaKTUKyMa, TaK U K COOTBETCTBYIOIIMM pa3jieflaM OCHOBHOM JUCLUIUINHBI.

B ocBoeHMH AMCHUIUIMHBI MHBAJIUAAMHU U JIMIAMHM C OTPAaHUYEHHBIMH BO3MO>KHOCTSIMU
310pOBbsl OOJIBIIIOE 3HAUEHUE HMMEEeT WHJWBUIyalbHass y4yeOHas pabora (KOHCYJIbTAlUM) —
JIOTIOJTHUTENIbHOE pa3bsiCHEHNE Y4eOHOro MaTtepuara.

WHnuBrayabHbIE KOHCYJIBTAllMUM TI0 TPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUyAIHU3allud OOY4YEeHUSI U YCTAHOBJIEHUIO BOCIUTATEIBHOIO KOHTAKTa
MEXIy TMperoaaBareieM W OOyJaloUIMMCsS WHBAJIMIOM WM JIMIOM C OrpaHUYEeHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

8 Ilepeyenb NH(POPMALMOHHBIX TEXHOJOTHI, MCIOJIb3YEeMbIX IIPH OCYLECTBJICHUHN
00pa3oBaTe/ILHOIO MPoOLEcca MO JMCUUILIHHE (MOTYJII0)

8.1 IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOTHIi

1. KoHcynbTHpoBaHHEe MOCPEACTBOM JIEKTPOHHON MOYTHI.
2. Vcrionb30Banue 3JCKTPOHHOM npe3eHTanuu Ha caiite Moodle KyoI'Y.

8.2  IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOI0 0O0eceYeHHsI

1. Cpena Moy apHOTO TuHaAMHYECKoro ooyuenus Moodle.
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8.3  IlepeyeHb MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. CrpaBouno-npaBoBas cucreMa «Koucymnprant [Tnrocy (http://www.consultant.ru)
2. DnexrponHas oubinoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

3. DJNEeKTPOHHBIN KaTajor HayuHo# 6ubnuorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).

4, DnekTpoHHas OnbauoTedHas cucreMa «Y HuBepcuteTckas onommoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DJeKTpOHHAS OnGIMoTeYHAS crcTema U3/1aTeNIbCTBA «JIanby
(https://e.lanbook.com).

6 DnekrponHas oubnmoreunas cucrtema «Opaiir» (hitps://www.biblio-online.ru).

9 MarepuajbHO-TeXHHYecKasi 0a3a, He00OX0AUMAsI IJIsl OCYIIeCTBJIEHMSI

00pa3oBaTeILHOIO MpoIecca Mo JUCHHUILINHE (MOTYTI0)

Ne B MatepuraabHO-TEXHUUYECKOE 00eCIeUeHNE AUCLIUTIITMHBI
0 ua pabot
(MOJyJIsT) U OCHAIICHHOCTD
CneunanusupoBanHas  jaboparopust mexaHuku (216C),
ocHamleHHass  jabopatopHbiMu  Kommekcamu  JIKT  u
HE00XO0IUMBIM J1a00PaTOPHBIM 000PYIOBAaHUEM.
Crienmanu3upoBaHHas J1abOpaToOpUsi MOJIEKYJIIPHOM  (pU3MKH
(227C), ocHamenHas naboparopHbiMu Komiuiekcamu JIKT u
HEO0OXOIUMBIM J1a00PaTOPHBIM 000PYIOBAHHEM.
Cneunanu3upoBaHHas — JlabopaTopusi  dJJEKTpUYecTBaA U
1 JlaGoparopubie MarHeTu3ma (318C), OCHAILICHHAs 1ab0paTOPHBIMU
3aHATHSA kommiekcamu  JIKT  w  HeoOXogumbIM  1abopaTOpHBIM
000pyI0BaHKEM.
CneunanusupoBanHas jgaboparopus Ontuku ¢usuku (312C),
OCHalleHHast  JlabopatopHeiMu  Komiuiekcamu  JIKO  u
HE00XO0IUMBIM J1a00PaTOPHBIM 000PYIOBAaHUEM.
Crienmanu3upoBaHHas JabopaTtopuss aTOMHOW U sIEpHOM
¢uzuku (225C), ocHamieHHas Ja00PAaTOPHBIMH KOMILJIEKCAMU
JIKT 1 HeoO6X0ITMMBIM JIAOOPATOPHBIM 00OPYIOBAHUEM.
Aynuropus 314C, ocHalieHHasi KOMIIBIOTEPHOW TEXHUKOH €
2 CamocrosrenbHas MOJIKJIIOUeHUeM K ceTu IHTepHeT.
' pabora Aynutopus 204C, ocHallleHHast KOMIIbIOTEPHOM TEXHUKOM C
MIOJIKJIFOUEHUEM K ceTH VIHTepHeT.
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