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1 Iesn v 32124 M3YYeHUs] TUCHUTLIHHBI (MOTYJIsA)
1.1 Mean ocBoOeHNS TUCHMIIJINHBI

VYuebnas auctumuinia b1.B.15 «O06muit pusnuecknii mpakTUKyM» CTaBUT CBOEH IIEIBIO
chopMHpOBaTh Yy CTYAEHTOB 0a30Bble TEOPETUYECKHE 3HAaHUS 00 OCHOBHBIX SIBJICHHUSX,
MOHATHUAX, MOJIEIISAX, 3aKOHAX U METOAAaX MEXaHHKH, MOJICKYJSIPHON (PU3UKH, SJCKTPUUECTBA H
MarHeTu3Ma, ONTHKH, CIEeIHajbHbIe BOIPOCHI aTOMHOM M s€pHOM (U3UKH, a TaKXke IaTb
HaBBIKH BBITOJIHEHHSI TPAKTHYECKOTO BBIITOJIHEHHS J1a00paTOPHBIX padoT.

1.2 3amauyy AUCIUILINHBI

— HW3Yy4YEHUE TEOPETHYECKUX OCHOB, IIOHATUM, 3aKOHOB M METOAOB MCCIIEIOBAaHUN
MEXaHUKH, MOJIEKYJISApHON (U3MKH, JIEKTPUYECTBA W MAarHeTH3Ma, ONTHUKH, CIELHaIbHBIX
BOIIPOCOB aTOMHOM U siiepHON (pU3HKHY;

— O3HAKOMJICHHME C TpaHHLAMH NPUMEHMMOCTH (PU3MYECKMX MOJAeIed M Teopuil,
UCTIONIB3YEMBIX JUIS OTIMCAHUS (PU3HUECKUX SBJICHUH,

— OBJIaJICHUE HaBbIKAMHM M METOJAaMH BBINOJIHEHUs JIAOOPAaTOPHBIX pabOT 110 OCHOBHBIM
pa3zenaM MEXaHUKH, MOJIEKYJIIpHOH (U3MKH, 3JIEKTpUYECTBA U MarHeTU3Ma, OITHKH,
CIeIHaJIbHBIX BOIIPOCOB aTOMHOM U siIGpHON (pU3HKH,;

— IpUOOpeTeHne  yMEHHUs  MCIOJb30BaTh  3aKOHBl  (U3MKM  JUId  peLleHus
€CTECTBEHHOHAYYHBIX U TEXHHUUYECKUX 3a/1a4;

— npuoOpeTeHHe HAaBBIKOB IIOHMCKA JOMOJHUTEIbHONH HH(POPMALUU IO MEXaHHUKH,
MOJIEKYJISIPHOM (PU3MKM, 3JIEKTpUYECTBA W MAarHeTu3Ma, ONTHKH, CIELIHaJbHBIX BOIPOCOB
aTOMHOH U sIJIepHON (PU3HKH, CBI3aHHOM C UX UCTOPHUEN U COBPEMEHHBIMH JJOCTHXKEHUSIMH.

1.3  MecTo aucuMnIuHbI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hucuunnuaa «OOmmil ¢Gu3nyecKkuil MPaKkTUKyM» OTHOCHTCS K BapHaTUBHOW YacTH
broka 1 monynst «O0mas pusuka» yueOHOTO TIaHa.

14  TlepeuyeHb IUVIAHMPYEMbIX Pe3y/JbTATOB 00y4YeHHUSs MO AUCHHUILIMHE (MOY.JII0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00Pa30BaTEJbHOM IPOrPaMMBbI

W3ydyenne paHHOW y4yeOHOW JMCHWIUIMHBI HAmpaBlIeHO Ha (OPMUPOBAHUE Y
00yJaroNUXCsl CIETYIONTUX KOMIIETEHITHH |

Ne WNunekc Conepxanue B pesynprate n3ydenus yaeOHON TUCIIMILTAHBL
" | xommeT KOMITIETCHIIUU oOyuJaronecs JOIHKHbI

.11 50005041 (mm e€ vactn) 3HATh yYMeTh BJIAJIeTh

1 |OIIK-1 | cmocoOHOCTBIO MaTeMaTHKy U NIPUMEHATD Ha CHOCOOHOCTBIO K
WCIIOJIb30BaTh B €CTECTBEHHBIE MpaKTHKe 0a30BbIe | OBJIAJICHUIO
podeCCHOHATTEHOM HayKU, UX 3HaHUA B 001aCTH 0a30BBIMHU
JesITeIbHOCTH 0a30Bble | MCIIOJB30BAaHUIO B | MATEMAaTUKU 3HAHUSMU B
€CTECTBEHHOHAYYHbIE npodecCHOHANBHON | eCTECTBEHHBIX HAYyK, | 00IacTu
3HAHUA, BKIIOYast JEeSTeNTbHOCTH WX UCIIOJIb30BAaHUIO | MaTeMaTUKU U
3HAHHUA O NIPEIMETE U B €CTECTBEHHBIX
00BEKTaX U3YyUCHHUS, npodecCHoHANbHON | HAayK, UX
MeTOJIaX MCCIIEZIOBaHuS, JeSTeNbHOCTH WCTIOJTE30BAaHUIO
COBpPEMEHHBIX B
KOHIICTIIIHSIX, npodeccuoHanbH
JOCTIDKEHUAX U 01 IeATeNbHOCTH
OTpaHUYECHHSIX
€CTECTBEHHBIX HAYK




Ne Wnnexc Copnepxanue B pesynbrare u3ydeHus: yueOHON TUCIUTUIAHBL
- 1?[ KOMIICT KOMIICTCHIINH 06yqa}oumec;[ JOJIKHBI
" | eHuun (mm e€ gactn) 3HATH YMeThb BJIa/IETh
2. |OIIK-9 | cmocobHOCTBIO OCHOBHBIE METO/IBI | PYKOBOAHTH HaBBIKAMHU
IMOJIYy4YUTh YIpaBJICHUA Hay4YHbIMH Jquacpa u
OpraHu3aIMOHHO- MaJIbIMU HAYYHBIMH | IIPOCKTAaMH U PYKOBOAUTEIA
YIIPABJICHUYECKUE rpynnaMu Hay4YHOH paboToii MaJbIX HayYHBIX
HaBBIKU ITPU pa60Te B MaJibIX KOJIJICKTHUBOB | TPYIII 1
HaYYHBIX I'pyImax u IIPOCKTOB
APYrux MaJblxX
KOJJICKTUBAX
WCIIOJIHUTENIEH
3. |IIK-3 TOTOBHOCTBIO TIPUHITUTIBL pa0OTHl | IPUMEHSTH Ha CITOCOOHOCTBIO
IMPUMCHSATH Ha ITPAKTUKE | U METObI IMPAKTHUKE IIOHUMAaThb
npodeccuoHaNbHBIC JKCIUTyaTanuu NPUHIMITEI PA0OTHl | IPUHIUIIEI
3HaHUS TEOPUU U COBPEMEHHOU 1A METOABI paboTsl U
METOJIOB (PH3NIECKUX anmnaparypsl 1 SKCILTyaTalluu METO/bI
HUCCIIEIOBAaHUN 00opyIOBaHUS COBPEMEHHOU 3KCIUTyaTaluu
anmnaparypsl 1 COBPEMEHHOMN
o0opymoBaHUs anmnaparypsl 1
000pyIOBaHUs
2 CTpyKTypa u cojepkaHue QU CHUILTHHBI
2.1  PacnpeneseHnue TPyI0EMKOCTH AUCUMILIMHBI 10 BUIaM padoT
Obmass TpyAOEMKOCTh JUCHUIUIMHBI cocTaBiser 15 3au.ex. (540 wacoB), wux
pacripeziesieHHe 1o BujaM paboT MpeICTaBIeHO B TaOJIHIIE:
} Beero CemecTpbl
Bun yuebHoi paboTbl 4ACOB 4achl)
1 2 3 4 5
KonTakTHas paGora, B TOM 4ncJje:
AyIuTOpHBIE 3aHATHS (BCEro): 352 72 72 72 64 72
3aHATUS JEKIIMOHHOTO TUIA - - - - - -
JlaGopaTopHble 3aHATHS 352 72 72 72 64 72
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MIPaKTUYECKHE 3aHSTHSI) i ) ) ] ) )
HNuasi koHTaKkTHasi padora:
KoHTposb caMocTosSTENbHON paboThI 20 4 4 4 4 4
(KCP)
[Tpomexxyrounas arrecramus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTesibHast paboTa, B TOM
yucie:
[ToaroroBka K 3amuTe J1aOOPaTOPHBIX 167 318 318 31.8 | 39.8 318
pabot
KonTpoJis:
ITogroroBka K 3K3amMeHy - - - - - -
yac. 540 108 108 108 108 108
O6umas B TOM 4HCJIe
TPY/I0EMKOCTD KOHTAKTHAas 373 76,2 76,2 76,2 68,2 76,2
padora
3a4. efl. 15 3 3 3 3 3




2.2  CTpyKTypa AMCUUILIUH

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pasnensl qucnuiuiMiel (MexaHuKa), u3ydaeMoie B 1 cemectpe (01 cmyoenmos ODO).

KonmuectBo yacoB

Ne | HammeHoBaHwme pasziesnoB (Tem) AyRHTOpHaA Bueayuropras
Bcero pabota pabota
J 113 JIP CPC
1 2 3 4 5 6 7
W3mepenue mioTHOCTH MaJIbIX Tel
1 MIPaBUIILHON T€OMETPUUYECKOMN 5,6 - - 4 1,6
dbopmbl
5 Omnpenenenue CKOPOCTH 3BYKa 3.6 i i 5 16
METOJIOM CTOSIYEH BOJIHBI
3 Ornpezenenne IJIMH KOMETHBIX 5.6 i i 4 16
XBOCTOB
Onpenenenre MOMEHTa HHEPLIMU
4 TE€JI METOJIOM KPYTHIIbHBIX 5,6 - - 4 1,6
KoseOaHui

N3mepenne yckopeHus
5 | cBoOOAHOrO MageHus C IIOMOIILIO 5,6 - - 4 1,6
MaluHbl ATBy1a

HpOBepKa 3daKOHa COXpPAaHCHUMA

6 5,6 - - 4 1,6
UMITyJIbCa
OmnpeneneHne CKOPOCTH MOJIEeTa
7 | IyJIu ¢ IOMOIUBIO KPYTHJIBHOIO 5,6 - - 4 1,6
0aJNIMCTUYCCKOTO MasTHUKA
5 Omnpenenenue ko3 duimenra 5.6 ) ) 4 16
TPEHHS KaueHUS
9 Uccnenosanue K.I1.JI. moTopa ¢ 5.6 ) ) 4 16
MTOMOIIIBIO JICHTOYHOTO TOPMO3a
10 OO6OPOTHBIN MasITHUK 5,6 - - 4 1,6
OnpeneneHne raaBHbIX MOMEHTOB
11 WHEPIUHU CTAIBHOTO 5,6 - - 4 1,6
napasuieNienumne1a
12 Masgartauk Maxkcseiia 5,6 - - 4 1,6
13 Mastauk O6epOeka 5,6 - - 4 1,6
14 MexaHuyeckuii rucTepe3uc 3,6 - - 2 1,6
15 | Onpenenenue xECTKOCTU MPYKUH 5,6 - - 4 1,6
16 3aryxarorue KoieOaHus 5,6 - - 4 1,6
17 3akoHbl cTonKHOBEHUH. [TpoBepka 5.6 ) ) 4 1.6
3aKOHA COXPAHECHUS UMITYJIbCa
18 Onpenenenne moayis KOnra 5,6 - - 4 1,6
19 Cas3aHHbBIEe KOICOaHUA 5.6 i i 9 16
JIBYX MasiTHUKOB
20 Ornpenenenne KECTKOCTU 3.4 ) ) 5 14

HPYKUHBI TPaUUECKUM CIIOCOO0M




KonunuecTBo uacoB
AynuropHas Bueayauropnas
Ne | HammeHoBaHwme pa3iesnoB (Tem) Beero paora paboTa
J 13 JIP CPC
Hmozo no oucuyuniune: 103,8 - - 72 31,8

Pacnpenencnue Bu0B yd4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.
Pasnenbl quctmiuinebl (MOJICKY/IsipHas (Gu3UKa), u3ydaeMmbie BO 2 cemectpe (011 cmyoenmos
ODO):

KommuectBo yacos

Ne HaumenoBanue pasnenos AyAHTOpHaS Breayuropias
Bcero pabora pabora
J I13 JIP CPC
1 2 3 4 5 6 7
1 W3mepenue armochepHOro g ] i 5 5
JIABJICHUS
2 |OnpenencHue BIaKHOCTH BO3yXa 9 - - 6 3
Omnpenenenue kodpduimenrta
BHYTPCHHETO TPCHHUS, CPEAHEH
3 JUIMHBI CBOOOIHOTO Mpodera u 10,8 - - 8 2,8
3¢ (HeKTUBHOTO AaMeTpa MOJICKYI
BO3/yXa
4 Ornpenenenre OTHOIICHUS 11 i i 8 3

YACIBbHBIX TEIUIOEMKOCTEH

Omnpenenenue ko3 duimenra
S |BHYTPEHHETO TPEHHSI XHUIKOCTH IO 9 - - 6 3
metony Crokca.

W3mepenune Gpuanyeckux

6 9 - - 6 3
XapaKTEPUCTHK BOJIBI

7 Onpenenenue ko3 duimenra 9 ) i 5 3

MIOBEPXHOCTHOTO HATSHKEHHSI BOJIBI
8 | Ompenenenue paanyca Kanwuisipa 11 - - 8 3
Onpenenenne TemMepaTypHOro

9 Kod(QpUIHeHTa THHEWHOTO 9 - - 6 3
pacIIMpeHus MeTaia

10 Omnpenenenne ko3 duimenra 9 ] i 6 3

TETUTOTIPOBOAHOCTH TBEPJIBIX TEI
1 Onpenenenne TEMI0EMKOCTH 9 ) i 5 3
MeTaa
Hmozo no oucuuniune: 103,8 - - 72 31,8

Pacripesienienre BUIOB yueOHOM pabOTHI M MX TPYIOEMKOCTH IO Pa3jeiaM IUCIMILUTHHEL.
Pasfensl QUCIUIUIMHBL (DJIEKTPUYECTBO W MAarHeTH3M), Hu3ydaembie B 3 cemectpe (011
cmyodenmos ODO):.

‘ No ‘ HanmMenoBanwue pasnenoB (Tem) ‘ KonnuecTBo acos




AynuropHas BaeayauTopHas
Bcero,  pabota pabora
J |13 | JIP CPC
1 2 3 4] 5 6 7
1 Pa6oTa ¢ ocrimiorpagom 7 |- - 5 2
5 W3mepenue 3JeKTpUIecKOro COMPOTUBIICHHS C 9 | .| - 6 3
IIOMOILBIO MOCTa YUTCTOHA
3 ConpoTHBICHHE IEKTPOIUTOB 7 |- - 5 2
4 N3mepenne MHAYKTUBHOCTH KaTYIIKH 7 |- - 5 2
5 W3mepenue 31eKTpuIecKkoil EMKOCTH KOHJIEHCATOpa C g | .| - 5 3
noMotiko Mocta CoTTH
6 N3mepenue MarHuTHOM MPOHUIIAEMOCTH TOpa 7 |- - 5) 2
7 CornpoTHBICHIE METAILIOB 7 |- - ) 2
8 W3mepenue OOIbIINX COMPOTUBICHUI 7 -1 - 5 2
9 MOIIIHOCTD B IIETH IEPEMEHHOTO TOKa 7 - - 5 2
10 |M3mepenune BOIbT-aMIEPHBIX XapaKTEePUCTUK AUOIOB| 7 | - | - 5 2
11 M3mepenune BOIbT-aMIIEPHBIX XapaKTEePUCTHK 78] -] - 5 28
TPaH3UCTOPOB
12 N3MepeHnne ropu3oHTaNbHON COCTABIISIOIIEH 7 1. ) 5 5
MarHUTHOTO TIOJIST 3eMJITH
13 OKBUIIOTEHIIMAJIbHBIE IOBEPXHOCTH 7 | -1 - 5 2
14 DNEMEHTHI 2JIEKTPUUECKOH LIENH 9 | -] - 6 3
Hmozo no oucuyunnune: 103,8| - - 72 31,8

Pacrnipenenerre BUIOB y4eOHOM paOOTHI M UX TPYJTOSMKOCTH IO pa3/iesiaM JUCITUTUIAHEI.
Paszenbl quctumuinebl (onTHKa), n3ydaembie B 4 cemectpe (0s cmyodenmos OPO):

KonnuectBo yacos
HaneroBaHHe pasienon AynuTtopHas BrHeaynuTopHas
Bcero| pabota pabora
J| 113 | JIP CPC
1 2 3 |4] 5 6 7
1 Omnpenenenue moka3aTesi MPEJIOMICHUS TBEPABIX U T 4 3
KUJKUX ONTHUYECKUX CPEl.
2 N3zyuenne 3akoHOB hoTOdPdeKTa 7 |- - 4 3
3 IIpoBepka 3axkoHa Maimroca. M3yueHue BpamieHus 7. i 4 3
TUIOCKOCTH TOJISIPU3AIIAN
4 N3ydenue 3putenbHON TpyObl 1 MUKPOCKOTA 6 |-| - 4 2
5 Omnpenenenne KOHIIEHTPAIIUU pacTBOpa 6 | -1 - 4 )
MOJIIPUMETPOM
6 Nzyuenue siBnenus nudpaxium 7T |- - 4 3
7 HccnenoBanue ONTHYECKUX CUCTEM 6,8 | - - 4 2,8
8 Cnekrpodporomerp ®PM-56. Ontuueckue 6 |- | - 4 5
XapaKTEPUCTUKU CTEKOII
9 [TpoBepka 3akona bproctepa 7T |- - 4 3




10 Nzydenue 3akoHoB poTordpdexra 6 |-| - 4 2

11 OnpeneneHne MpeIOMIISIOIIETO yria OUTPH3MBI 6 || - 4 5
Openens

12 | HUccnenoBaHue MOTPENIHOCTEH ONTHYCCKUX CUCTEM - - 4 2

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

14 OnpeneneHne paanyca KpUBU3HBI JTMH3BI C TTIOMOIIBIO 6 | -1 - 4 5

koJsiery Herotona

15 CpaBuenue nudpakiinOHHOTO U JUCIIEPCHOHHOTO T 4 3
CIIEKTPOB

16 H3MeHeHne CKOpOCTH CBETa 6 |-]| - 4 2

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

Pacnipenencure BUI0B yueOHOM pabOThI M X TPYIOEMKOCTH 110 Pa3/eiiaM AMCIUILIHHBL.
Pasjienisl AUCHUILIMHBI (ClICHUHATbHBIE BOIPOCH! aTOMHON W sA€PHOU (DM3HMKH), U3ydaeMble B 5
cemectpe (015 cmyoenmos ODO):.

Konmuectso yacoB

Ne HaumenoBanue pa3aenos (Tem) Aymitophas Bieayutopias
Bcero|  pabora pabora
J | 113 | JIP CPC

1 2 3 4] 5 6 7

1 Omnpenenenne OTHOLICHHS 3apsi/ia DIIEKTPOHA K €ro s | .| - 5 3

Macce METOI0M MarHeTpOHa
2 | Aromusie moaenu [Ix. Tomcona u 3. Pesephopaa 6 | -] - 4 2
3 OmneiT @panka u ['epua 7 -1 - 5 2
4 N3yuenne cepuanbHbIX 3aKOHOMEPHOCTEH B CIIEKTpPE T 5 5
aToma BOJ0po/Ia

5 Cnextp atoma Bogopoaa. Atom bopa 7 | -] - 5 2
6 W3yueHne cekTpa aToMa HaTpus 7 -1 - 5 2

7 N3yueHue HEOH-TeTMEBOTO Ja3epa 78 | - - 5 2,8
8 | [orpeurHocTy npu siAepHO-PU3NIECKUX U3MEPEHUAX | 6 | - | - 4 2
9 N3ydenne ra3opa3psaaHOro CYeTINKA 6 |-| - 4 2
10 N3yuenne CHMHTHIUISITMOHHOTO IETEKTOpa 7 - - 5 2
11 OrnpenenieHne aKTUBHOCTH MCTOYHUKA 7 |- - 5 2
12 W3yueHne CUHTUIUIALMOHHOTO FaMMa- T 5 5

CIIEKTPOMETpA
13 N3yuenune pacupocTpaHeHus OeTa-u3mydeHus B 7. ] 5 5
HEKOTOPBIX MaTepHaIax U B BO3IyXe
14 Wzyuenue yrioBoro pacnpeuneneHI/m KOCMMYECKHX | | | 5 )
Tyden
15 Jlo3uMeTpu4eCcKre BEIMYUHBI U UX U3MEPEHUs 7 ) 2
Hmozo no oucuuniune: 103,8| - | - 72 31,8

2.3  Copaep:xkaHue pa3aejoB JUCHHINIMHBI
2.3.1 3aHATHSA JEKIHOHHOI0 THNA




3aHATHS IEKIMOHHOIO TUIIA - HE IIPEYyCMOTPEHBI.

2.3.2 3aHATHA CEMUHAPCKOIO THIA

3aHATHSI CEMUHAPCKOT'O TUIIA - HE ITPEYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHSATHA

HauMeHoBaHue pa3zelioB JUCHMIUIMHBI (MEXaHWKa), W3ydaeMbix B 1 cemectpe (05

cmyoenmos ODO):
Ne
Ne ®dopma
y paszznena HaunmenoBanue 1abopaTopHbIX paboT TEKYIIETo
/11
JUCIUILTAHBI KOHTPOJIS
1 2 3 4
JIMHaMuKa N3mepenne yckopeHusi CBOOOAHOrO MajeHus €| OT4yer W 3aluTa
1 MaTepUaIbHOU TIOMOIIbIO MAIIUHbBI ATBY/IA. 1abopaTopHOii
TOYKHU OOGOpOTHBII MasiTHUK. paboTsl
Uccnenoanune K.ILJZ[. MoTropa ¢ NOMOIIBIO
JICHTOYHOI'O TOPMO3a. Otuer u 3almra
2 | 3akonsbl coxpanenus | [IpoBepka 3akoHa COXpaHEHUS HMITYJIbCA. nabopaTtopHoi
3akoHbl  cronKHOBeHuU. I[IpoBepka  3akoHa paboThl
COXPaHCHHS UMITYJTbCA.
OnpeneneHue TJIABHBIX MOMEHTOB — WHEPIIHH
Otuer u 3ammra
HeI/IHepHI/IaHBHLIe CTAJIbHOTO MapaJlICJICIUIICAA. .
4 nabopaTtopHoi
cuctemsl orcuera | Masatauk Makceia.
paboTsl
Mastauk O6epbeka.
Kunemaruka Onpenenenne CKOpOCTH  mojera mynud ¢ | OT4er u 3ammTa
5 abCOJIIOTHO MOMOILBIO  KPYTHJIBHOTO  OaUIMCTHYECKOTO | J1abopaTopHOM
TBEPJIOTO Tela MasiTHHUKA. paboThI
JuHamuka Otuer u 3ammra
OmnpeneneHre MOMEHTOB MHEPIIUU TBEPBIX TEJ C .
6 abCOIOTHO . nabopaTtopHoi
MTOMOIIBIO KPYTHIIBHBIX KOJICOAHUH.
TBEPAOro Tela paboThI
M3mepeHune TUIOTHOCTH MAJIBIX TEJ MPAaBHIIBHOMN
TEOMETPHUECKON (OPMBI.
OmnpeneneHne JUTMH KOMETHBIX XBOCTOB.
OcHoBbl Mexanuku | Onpenenenue KodPpPUIIMeHTa TPEHUS KaueHUSI. OTuer ¥ 3ammTa
7 neopmupyembix | MexaHUYeCKHi TUCTEpPE3HC. nabopaTtopHoi
Tel Omnpenenenue KECTKOCTU MPYXKHH. paboTe!
Onpenenenne moayns FOnra.
Omnpenenenue KECTKOCTHU MPYKUHbI
rpau4ecKuM CriocoooM.
. | Otuer u 3amuTa
OmnpezneneHre CKOPOCTU 3ByKa METOJIOM CTOSYEH .
8 | Konebanus u BOTHBI nabopaTopHOI
BOJTHBI.
paboThI




3aryxaromye KojaeOaHusl.

Casi3aHHBIE KOJIEOaHHS IBYX MasTHUKOB.

HanmeHnoBanue pa3fenoB AUCHUILUIMHBL (MOJEKyJspHas (u3HKa), HW3y4aeMbIX BO

cemectpe (015 cmyoenmos ODO):.

Ne

HaumenoBanue
pasnena

HaumenoBanue nabopatopHbix padboT

®opmMma
TEKYLIETO
KOHTPOJIA

2

3

4

NneanpHbli
ras

Onpenenenue YHUBEpPCATbHON ra3oBoi
nocrosinHol. [IpoBepka 3akoHa boitns-Mapuotra.
Omnpenenenre HEM3BECTHOTO 00bEMA COCYa.
H3mepenne atMochEepHOTo AaBIICHUS.
Onpenencane aTMochepHOro JTABJICHHSI,
UCHoNb3yss 3akoH  bouna-Mapuorra u  U-
o0Opa3Hyro TpyOKy.

Onpenenenue BIaXXHOCTH BO31yXa.

OnpeneneHue BIaKHOCTH BO3JlyXa B KOMHATE,
M3Mepsis AaBJIeHHWE HACBIIIIEHHOTO mapa.

OTueT ¥ 3aImura
nabopaTopHOI
paboThI

SBnenusa
IepeHoca
B rasax

OnpezneneHne TEIIONPOBOIHOCTH BO3IyXa.
Onpenenenne  kodpuIMEHTa  BHYTPEHHErO
TpEHUs, CpeHeN [UIMHBI CBOOOIHOTO Mpobera u
3¢ (eKTUBHOTO AaMeTpa MOJICKY BO3AyXa.
Omnpeznenenre nmapaMeTpoB MOJIEKYII, BXOAAIINX B
cOCTaB BO3JyXa, Hcnonb3ys (opmyny Ilyaszeiins
JUI  TIpollecca TPOXOXKACHUS BO3IyXa depes
TOHKUH Kamujuisp.

Omnpenenenne BI3KOCTH BO3IyXa IO €T0 TEYCHUIO
B KanuJuispe.

N3yuenne namMuHapHOro H
TEYEHUs rasa.

TypOYJIEHTHOTO

OtyeT u 3anuTa
nabopaTopHOI
paboThI

TepmoanHaMuka

Ornpenenenue
TEIUIOEMKOCTEH.
Ormpesenenre ToOKa3aTeNsl aguadaTbl METOJAOM
Knemana-/lezopma.

Ornpenenenne moka3areist aauadaThl MO0 CKOPOCTH
3BYyKa IIPU pa3HbIX TeMIeparypax.

Onpenenenne TemmepaTypHoro Kkoddduinenrta
JIABIICHUS. Haxoxnenue MOIIIHOCTH,
TEIUIOEMKOCTH u KITZQ HarpeBarens.
OrnpezesieHne TeII0EMKOCTH BOJIBI.

OTHOULICHUA YACIBbHBIX

Ortyer U 3ammra
nabopaTtopHoit
paboThI

PeanbHbIe Ta3bI,
JKUJAKOCTH U
TBEpJbIC TETA
PeanbHbie ra3sl,
KHUAKOCTH U
TBEpPJBIE TEIA

Onpenenenne  kodpuIUEHTa  BHYTPEHHETO
TpPEeHMsI )KUIAKOCTH 110 MeToay CTokca.
Brruncnenue ko duirieHTa BHyTpEHHETO TPEHUs
[JIMIEpUHA, U3MEpsAs CKOPOCTh MaJIeHHs B HEM
CBUHIIOBOTO LIIApUKA.

W3mepenne (QU3NUECKUX XapaKTEPUCTHK BObI
Haxoxnenue yneapHOW TEMJIOTHI MCIAPEHUS
BOJIBI.

N3mepenne Gpu3nueckux XxapakTepUCTUK BOJBI.
VccnenoBaHne MOBEPXHOCTHOT'O HATSHKEHUS U

Otyer u 3amuTa
nabopaTopHOH
paboThI
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BSI3KOCTH BOJIbI B IMATIA30HE TEMIIEPATYP.
Onpenenenne Kod(PPUIMECHTa MOBEPXHOCTHOTO
HATSDKEHUS BOIBI.

Onpenenenne Kod(PPUIMECHTa MOBEPXHOCTHOTO
HATSDKEHHSI BOJBI METOJIaMH OTphIBA KalUld |
IIPOBOJIOYHOM IETIIH.

OnpexneneHue paauyca Kamuusipa.

OmnpeneneHue pamuyca Kanmujuisipa c
ucrnionbp3oBanueM  popmyner  [lyazeins — mois
POTEKAHUS KHUIKOCTHU 110 KaUISIPY.
Onpeznenenue TemreparypHoro kol duireHra
JMHEHHOTO PACIIUPEHHs METaILIA.

Onpenencuue KO3 durmeHTa JMHEHHOTO
paciiMpeHusi  aJlOMHHHEBOrO,  MEIHOIO U
JKEJIE3HOTO CTEP)KHEH B JMara3oHe TeMIIeparyp
20-100 °C.

Onpenencare K03 PUIMCHTA TEIIOMPOBOTHOCTH
TBEPJIBIX TEJ.

Onpenencarne K03 PUIMCHTA TEIIOMPOBOTHOCTH
OpPraHUYeCKOTr0 CTEKJIa METOJOM CpaBHEHHUS C
ITAJIOHHBIM 00Pa3IOM M3 0OHHMTA.

CBoiicTBa TBEpIOTO TEa.

OmnpeneneHre  TEIUNIOGMKOCTH M TEIUIOTHI
TUTABJICHUS METAJLIA.

OmnpeneneHne TEIIOEMKOCTH METaJLIa.

Onpenenenue yAEIbHOU TEIJIOEMKOCTH
ATIOMUHHMST W JKeJe3a  KaJOpUMETPUUYECKUM
METOJIOM.

CBoiicTBa TBEpPAOTO TENA.
Ornpeznenenre TEMIONPOBOJAHOCTA METANIOB U
JUDJICKTPHUKOB.

HanmenoBanue pa3/iesioB JUCHUILIAHBI (JIIEKTPUIECTBO U MArHETH3M), U3y4aeMbIX B 3
cemectpe (0151 cmydenmos OPO):

®dopma
HaunmenoBanue
No HaumenoBanne nabopatopHbIx padboT TEKYILETO
paszzena (TeMbl)
KOHTPOJIA
1 2 3 4

Ortuer u 3anuTa
Pab6ora ¢ ocrmmmorpagom.

1 DIEKTpOCTaTUKA nabopatopHoit
DOKBUTMOTEHIIMATbHBIE TTOBEPXHOCTH.
paboThI
. OTueT H 3almura
[TocTostHHBII ConpoTUBJICHHE METAIIIOB. .
2 . . nmabopaTopHOH
JNEKTpUYECKUH TOK |I3MepeHre OOJBIIX COMPOTUBIICHUH.
paboTsl
CranuoHapHoe . _|Ot4yer u 3ammTa
H3mepenne  rOpU30HTANBHOM  COCTaBIAIOLIECH .
3 | Mar"HuTHOE IoJje B nabopaTopHOH
MarHUTHOTO TOJI 3eMJIH.
BaKyyMe paboThI
Otyer u 3amuTa
DneKTpOMarHuTHasI .
4 W3mepeHne HHIYKTUBHOCTH KATYIIKH. naboparopHoit
WHTYKITHS

paboTsl
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DNEKTPUUECKOE 10JIE Otyer u 3amuTa
W3mepeHue 3IIEKTPUYECKOTO COIPOTUBIEHUS C .
5 B BEILIECTBE. nabopaTopHOI
IIOMOILBIO MOCTa Y UTCTOHA.
JdnexTpuku paboThI
MarnuTHoe nozie B Otuer u 3amuTa
6 BELIECTBE. H3mepenne MarHuTHOM MPOHUIIAEMOCTH TOpa. nabopatopHoit
Maruetuku paboThI
DNeKTpOMarHuTHHIE
Otyer u 3amuTa
KoJIeOaHusl. ConpoTuBieHHE MEKTPOJIUTOB. .
7 y nabopaTopHoii
IlepemeHHBII MOIIHOCTE B LIENH IEPEMEHHOIO TOKA. 6
. a0O0ThI
IIEKTPUYECKUI TOK p
VYpaBHeHus
. . OTueT H 3almura
Makcaenia. W3mepenue ANEKTPUIECKON EMKOCTH .
8 nabopaTopHOH
DNeKTPOMarHuTHHIE [KOHJIEHCATOpa C MOMOIIbI0 MocTa COTTH. 5
a0OoThI
BOJIHBI P
W3mepenue  BOJBT-aMIIEPHBIX  XapaKTEPUCTHK
[Ipupona HOCUTENIEH |THOOB. Oruer u 3amuTa
9 | toka. KonrtaktHeie [M3MepeHHE  BOJBT-aMIICPHBIX  XapaKTEPUCTHK| JTAOOPaTOPHOU
SIBJICHUS TPaH3UCTOPOB. paboTsl
DNIEMEHTHI 3JIEKTPUYECKON LEIH.
HauvMeHoBaHue pa3ienoB MUCHUIUIMHBI (ONTHKA), HM3ydaeMbix B 4 cemectpe (015
cmyoenmos ODO):.
dopma
HaumenoBanue P
Ne HanmenoBanue nabopatopHbix paboT TEKYIIETO
paszznena
KOHTPOJIA
1 2 3 4
[Iposepka 3akona Manroca. 3ydueHue BpaiieHus
IJIOCKOCTH MOJISIPU3ALINH. Oruer u 3amuTa
1 | [onsipuzamus cera |OnpeneneHue KOHIICHTPAILIUH pactBopa| mabopaTOpHOU
MOJIIPUMETPOM. paboTsl
[Iposepka 3akona bprocrepa.
OmnpeneneHue MPeTOMIISIONIETO yria OUIPHU3MBI
Otuer u 3anuTa
Wntepdepenmus  |DOpenens. N
2 nabopaTopHOI
cBeTa Onpenenenue paguyca KpPUBU3HBI JIMH3BI € 5
a00ThI
nomombeio kKoiern HerotoHa. p
N3ydeHne 3aKOHOB TEIIOBOTO U3ITYYEHHUS. Otuer u 3anuTa
3 | KsanToBas ontuka |M3ydenue 3akoHOB GoTod(deKTa. nmabopaTopHOH
W3MeHeHne CKOpOCTH CBETA. paboThI
N3ydenne siBneHus: AuQpaKium. Otyer u 3anuTa
4 | Judpakuus ceera |CpaBHeHHE AM(PPAKIIMOHHOTO M AUCIEPCHOHHOTO| JIAOOPaTOPHOU
CIIEKTPOB. paboThI
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Omnpenenenue mokasaresusi IpeJOMIIEHUS TBEPIbIX
Y KUJIKHX ONITUYECKUX CPE/l.

Otyer U 3ammra

5 ['eomerpuueckast |M3ydeHue 3pUTEIbHOM TPYObl 1 MHKPOCKOIIA. aGopaTOpHOIi
OTITHKA HccnenoBanue ONTUYECKUX CHCTEM.
HccnenoBanue  MOTPEHIHOCTEH  ONTHYECKUX padorel
CHCTEM.
CpaBHeHue TU(PPAKIIMOHHOTO U JUCIIEPCHOHHOIO
CIIEKTPOB. Otuer u 3amuTa
6 Hucnepcus ceeta |Crekrpodoromerp OM-56. OnTuueckue| 1a00paTOPHOIA
XapaKTEPUCTHKH CTEKOJI. paboThI

[IpoBepka 3akona JlamGepTa.

HaumeHnoBanue pa3nenoB AMCHUILIMHBI (ClIELMaIbHbIE BOIPOCHI aTOMHOM U SiAEpHOM
Gbusukn), n3ydaeMsix B 5 cemectpe (012 cmyoenmos ODO):

HanmenoBanue dopma TeKy1ero
Ne Conepxanue paszena p ym
paznena KOHTPOJISI
Otyer u 3anuTa
1 Beenenue B Omnpenenenye OTHOLIECHHUS 3apsiia 3JIEKTPOHA K €ro naBopaTopHoii
aTOMH W3UKY [Macce METOJ0M MarHeTpoHa.
yio b Y 8 P paboThI
[Tnanerapnas Otuer u 3anuTa
P Aromusie mogenu JIx. Tomcona u D. Pesepdopaa. H N
2 MOJIeJTh aTOMa naboparopHoOit
OmneiT @panka u ['epua.
Pesepdopra—bopa palboThI
YpaBHeHust .
lpemrepa u W3ydyeHue cepualbHbIX 3akoHOMepHocTel  B| OTyeT u 3ammuTa
3 p p CIIEKTpE aTomMa BOJ0PO/Ia. nabopaTopHOI
KBaHTOBAsI TEOPUS
CrnekTtp aToma Bogopoaa. Atom bopa. paboThI
aToMa BOJIOpoAa
OtyeT u 3anuTa
MHOro31eKTpOHHBIE .
4 ATOMBL N3yuenue cnektpa aToma HaTpHUsl. nabopatopHoit
paboThI
Onruueckue OtyeT u 3amnuTa
5 KBaHTOBBIC N3yueHnne HEOH-TeIueBoro jJasepa. nabopaTopHOI
TE€HEPaTOPBI paboThI
Otyer u 3anuTa
6 | PagmoakTmBHOCTH |OmpeneneHne aKTUBHOCTH UCTOYHUKA. nabopaTtopHoit
paboThI
BsaumojeiicTeie [11OTPEIIHOCTH npu SAIePHO-(PUZHUECKUX o
SIIEPHOTO HU3MCPCHUAX. TICT 1 3amnza
7 nabopaTopHOI
U3ITyYEHUS C N3yuenune razopa3psAHOTO CUETUUKA. paboThI
BCIIECTBOM N3yuenne CUMHTHIUISILIMOHHOTO JIETEKTOpA.
Nzyuenune CIUHTHJUTSIITUOHHOTO ramma-
OKCIEPUMEHTHI B Ortuer u 3anuTa
CHEKTPOMETDA. .
8 (hu3HKE BBICOKUX I 5 naboparopHoit
SHepruii 3y4eHUE pACHPOCTpaHEHUs] OeTa-u3ayyeHus B pPaGOTHI
HEKOTOPBIX MaTepuayiax 1 B BO3JIyXe.
CoBpeMeHHbIE
actpodusnueckue
W3ydeHue yrioBoro pacmpenenenus kocMudeckux| OTyeT u 3ammura
MPEACTABJICHHUS. . .
9 Ty4ei. nabopaTopHOI
OTKpBITBIE BOIPOCHI
Jlo3umeTpuyeckue BEIMYMHBI U X U3MEPEHHUS. paboTsI

bu3uky sipa u
YaCTHIL
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2.3.4 IlpuMepHasi TeMATHKa KYPCOBBIX PadoT (MPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 IlepeueHb y4yeOHO-METOAUYECKOr0 oO0ecHeYeHUsi Ui CAMOCTOATEJIbHOM
padoThHI 00yYAOIIMXCSH 10 AUCHUIIMHE (MOTYJII0)

HepequL y‘l€6HO-MeTO,Z[I/I‘ICCKOFO obecreyeHus JAUCHUITIIMHBI

Ne Bun CPC o
110 BBITIOJIHEHUIO CAMOCTOSITEIILHON paOOTHI

[TpopaboTka .
1 | reopernueckoro Metoauyeckue peKOMEHJAlMU [0 OpraHu3alldd CaMOCTOSITENIbHOMN
pabotsl ctynentoB, ®I'BOY BO «Ky6I'V», 2012. - 33 c.
MaTepuaia
1. bymenesa FO.U. Kak npaBuibHO Hanucath pedepar, KypcoByrO U JH-
IUIOMHYIO paboThl: YdeOHOe mocobue st OakamaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. naH. — M.: Jlamkos u K, 2016. —
140 c.
5 Pedpepat https://e.lanbook.com/book/93331.

2. Kysneno W.H. Pedeparbl, KypcoBble U AUILIOMHBIE pPaOOTHI.
Meroanka moaroToBku u odopmiieHHs [DIEKTPOHHBIM pecypc]: yueo.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[TonroroBka | Beuerxanuna A.O. J[enoBble U Hay4HbIE TIpe3eHTAMU [ DJIEKTPOHHBII
3 MpEe3eHTalluu | pecypc]: yuyeOHoe mocobue — DnekTpoH. naH. — M., bepaun: dupexr-
110 TeEMe Mepua, 2016. — 115 c.

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

Y4eOHo-MeTOIUYECKUE MaTepuaibl NIl CaMOCTOSITENIbHONH paboThl 00ydaromuxcs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

—B NI€YaTHOM opMe YBEITMUEHHBIM LIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIEeHUsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist I ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3 Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu peanuzarnuu y4eOHON pabOTHI MO OCBOCHHUIO TUCIUIUIMHBI «OO0mmil Guzndeckuit
NPAaKTUKYM» HCIIOJIb3YIOTCSI COBpPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH:

— UH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

— ipo0ieMHOe 00yUYeHHe.

JlabopaTopHble 3aHATHS TPOBOIATCS B CHEIHAIM3UPOBAHHBIX JabOpaTOpUiX Ha
71a00paTOPHBIX YCTAHOBKAX MHIUBHUIYAJIbHO WM TPYIIIAMH CTYICHTOB U3 2 YEIIOBEK.

O heKTUBHOCT y4eOHON JEeATETBHOCTH CTYJICHTOB OILICHMBACTCS 10 0aJJIbHO-
PeiiTUHIOBOM cUCTEMe.
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https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

B ydueGHOM mporiecce UCTIONB3YIOTCS CIEAYIOIINEe AKTHBHBbIE U HHTePaKTUBHBIE (op-
MBI TIPOBEICHUS 3aHSATUH: IUCKYCCHs, TIOMCKOBas Oecena, TBopUYeckue MHCTpyMeHTsl TPU3,
pa300p KOHKPETHBIX CUTyallui, paboTa B MaJIbIX FpyMax.

Jns Mi ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbS IPEIYCMOTPEHA OpPraHU3aALMs
KOHCYJIBTALIUI C UCIOJb30BAHUEM 3JIEKTPOHHOMN MOYTHI.

4 OueHouHbIe CpeCcTBA /1 TeKyLIero KOHTPOJISA YCIeBAeMOCTH U NPOMEeKYTOYHOM
aTrecTaluu
41  ®oHJ OLEHOYHBIX CPEACTB A5 NPOBEIeHNs TeKyIero KOHTPOJIA
Mexanuka
1. dusnueckue BeIUUnHbI U UX U3MepeHust. CUCTeMbl €JMHHULL
2. Ornpenenute Npupojy 3ByKa.
3. Yro Takoe BbICOTA 3ByKa?
4. Uro takoe uaTepdepeHuus u qudpakuus BOIH?
S. Yro Takoe cTosYNE BOJIHBI?
6. Kakwue crcrembl oTCUeTa M CUCTEMBI KOOPAWHAT BHI 3HaeTe?
7 Onucanue JBMXKEHUS MaTEpUAIbHOM TOYKM B BEKTOPHOW M KOOPAMHATHOU

dopme. Bektop mnepememenus. CkopocTb. YckopeHue. PasnokeHue BeEKTOpa IOJHOTO
YCKOpPEHUSI Ha HOPMaJIbHOE U TaHT€HIIUAJIbHOE.

8. Uro Takoe MpOIONBHBIC W IONEpPEYHbIC BOJHBI, aMIUIUTYAa, (a3a M CKOPOCTh
pacrpocTpaHeHUs BOJIHBI?

9. UTto Takoe BEKTOPHI YIII0BOM CKOPOCTH U YIJIIOBOT'O YCKOPEHUS?

10.  Yto Takoe MrHOBEHHAas OCh BpallleHUs?

11.  Omnpenenute cuny Crokca.

12. Yo Takoe 11000BO€ CONPOTHUBIIEHHE U MOAbEMHasI cuia?

13.  Yto Takoe BA3KOCTH KUJAKOCTH?

14.  JlaiiTe onpezeneHue JJaMUHAPHOTO U TYpOYJIEHTHOTO T€USHHUS.

15.  Yro Takoe yucno PeitHonbaca?

16.  CdopmynupyiiTe NpUHIMIT OTHOCUTENBHOCTH [ anues.

17.  TlpuuuHa MOCTOSIHCTBA CKOPOCTH CBETA.

18.  Omnpenenure cneactBue u3 npeodpazosanuii JlopeHna.

19.  OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. J[MHA IBWKymIerocs tena. Temm xona

JIBIKYyIUXcs yacoB. CI05K€HNUE CKOPOCTEH.

20.  Cdopmynupyiite 3akoHb bepHymum.

21.  CaoiicTBa xuaKocTeil U ra3oB. 3aKOoHbI THAPOCTaTHKU. CTallMOHApHOE JBUKEHUE
KHIIKOCTH. Y paBHEHHE HEPa3PBIBHOCTH.

22.  Cunbl 1 B3auMojeiicTBus. UeTblpe TUIA B3aMMOJEHCTBUNA M UX CpaBHUTEIbHAs
XapaKTePUCTHKA.

23.  Cdopmynupyiite 3akoHbl HproTOHA.

24.  Jlebopmanus CIUIONIHBIX cpea. Ympyras U ocTaToyHas Jaedopmarms.
KonnuectBennas xapakrepuctuka negopmanuii. 3akon I'yka, moayns FOHra. Dneprust ynpyrux
nedhopmaruii.

25.  HeusepumanbHble  Bpallarouiecs cHcTeMbl — KoopauHaT.  Kopuommcoso
yckopenne. CHITbI HHEPIIMU BO Bpallarolieics cucteMe KoopAnHaT. HemHeprmanpHas cuctema
KOOPJIMHAT, CBS3aHHAsI C TOBEPXHOCTHIO 3EMIIH.

26.  MomeHT uMmyabca. MOMEHT CHITBL. Y paBHEHHE MOMEHTOB.

27. MoMeHT cwuiibl, JeUCTBYIOLEH Ha cucreMy. LleHTp macc. YpaBHEHHE MOMEHTOB
JUISL CHCTEMBI MAaTEPUAIbHBIX TOYCK.

28.  2.0mpeneneHue HeWHEpUUAIbHBIX cucTeM. Cuibl uHepuuu. HewHeprmanbHbIe

CHCTEMBI, JBIDKYIIUECS TpsMoiuHeiHo. HeBecomocTh. ['paBUTAallMOHHAS W WHEPTHAS MAacCCHI.
HpI/IHL[I/IH OKBUBAJICHTHOCTH.
29.  3aryxarommwme konebanus. JlorapupMudecKuii TEKPEMEHT 3aTyXaHusl.
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30.  Cucrema maTepHaibHBIX TOYeK. IMITynbC cucTeMbl. MOMEHT MMITyJIbCa.

31.  Pa6ota cunbl. Kunernueckas sueprus. Cusnopoe nose. Pabota B moTeHIIMaIbHOM
noJe.

32. CroxeHue NeprneHauKyIIpHbIX Kojebanuit. durypsl JIuccaxy.

33.  Bexkropnas nuarpamma. [IpencraBnenue kojaeOaHUi B KOMIUIEKCHON (opme.

34. CrnoxxeHue xKoneOaHuii oJHOTO HampaBiieHus. bueHusl.

35. CBs13b cuJIBl C IOTEHIMAIBHOM SHeprueil. HopmupoBka noTeHIMaNbHON SHEPTUU.
DHeprus B3auMOJICUCTBUA.

36.  MaremaTHueckasi CyIHOCTh 3aKOHOB COXpPaHEHHUs. 3aKOHBI COXPAHEHUS YHEPTHUH,
UMITYJIbCa 1 MOMEHTA UMITYJIbCA B HEPEJIATUBUCTCKOM Cllydae.

37.  MaremaTnueckuil 1 (pU3NIECKUN MAsITHUKH.

38.  OOmme cBeneHUs O KoJcOaHUAX. YPaBHEHHS TapMOHHUYECKHUX KOJEOAHHH.
["apMoHMYECKUN OCIHIUIATOP. DHEPTUS KOJIeOaHUH.

39. CooTHolieHHEe MeXAy Maccod U 3Hepruedl. CBs3b 3aKOHOB C CHUMMETpUEH
IIPOCTPAHCTBA U BPEMEHHU.

40.  3akoH BceMHUPHOro TAToTeHUs. ['paBuTanioHHas sueprus. 3akonsl Kemepa.

41.  2.Cyxoe tpenue. Bszkoe Tpenue. Tpenue kauenus. Pabora cun tpenus. SIBinenue
3acros. SIBnenue 3anoca. @opmyna Crokca.

42.  JIBwkeHWe Tena, 3aKpeIUICHHOro B Touke. [mpockombl. ['Hpockomuueckuit

s dexr. [Ipeneccus 1 HyTalys OCH THPOCKOIIA.
43.  BrBeaute ypaBHeHHE MemiepcKoro.

44.  Beeaute hopmyny Llnonkosckoro.

45.  OOuue cBeeHUsl O PeSITUBUCTCKOM JIBM)KEHUS TeJl IepeMEeHHOM Macchbl. O0mmas
XapaKTepUCTHKA Pa3IMYHbIX BUJOB PEAKTUBHBIX JBUTATEIIEH.

46.  AHaJIOTW MOCTYNATEIHHOTO M BPAIIATEIFHOTO JIBIKCHHUS.

47.  KuneTtnueckas SHeprus Bpallarolerocsi Teepaoro tena. Pabora 1 MOUIHOCTH BO
BpalllaTeJIbHOM JBH)KEHUU.

48.  VYpaBHeHue JBUXKEHUs TBepaoro tena. Ilonarue o TeHzope mHepuuu. [naBHBIE
OCH ¥ TJIaBHBIE MOMEHTHI HHEPIIHH.

49.  BomyxneHHsle konebanusi Ilepexoanslii pexxum. AMIUIMTYAHas U (azoBast

pe3oHaHCHbIE KpUBBIE. JJOOPOTHOCTH.
50.Beruncienre MOMEHTa HHEPIHH OTHOCUTENBHO ocu. Teopema [toiirenca — lltelinepa

MonexymsipHas Gpusnka

1. OnummuTe TpoCTENITYI0 MOJIETh BEIIECTBA — UJICATIbHBIN ra3.

2. Kakue ynporienus nenaauch mpu BeIBojie bapoMeTpuyeckoi opmMyIb?

3. Kak M0OxHO mpuOIM3UTENBHO OLIEHUTH BBICOTY aTMoc(hepni?

4. OO0mbscHuTe pU3NUecKuil cMbICT pacnpeaeneHus bonbimMana.

5. KakoB ¢usnueckuii cMpIci (YHKIIUU pacipeieleHHsI MOJIEKYI 110 CKOPOCTSIM?

6. ITpuBennTe NpUMeEpHI UCIIOIB30BaHUS BaKyyMa B TEXHUUECKHUX YCTPONCTBAX.

7. B uém cymHocTh siBeHHMH nepeHoca? KakoBbl OHM M NpPH KaKUX YCIOBUAX
BO3HUKAIOT?

8. [Touemy nuddy3us KunKocTE NPOUCXOAUT 3HAUMUTEIBHO MEJUIEHHEE, 4YeM
g dy3us razos?

9. Yro HazpiBatoT kKo3pduumentom nuddy3un (BI3KOCTH, TEMIONPOBOAHOCTH)? OT
KaKHX [TapaMETPOB OH 3aBUCHUT JJIs Ta30B7

10.  Kak BS3KOCTb ra30B 3aBUCHUT OT TEMIIEPATypPhI?

11.  Tlouemy temnoémkocts Cp Oomnpie Temmoémkoctu Cy?

12, Yto npoHcXOoauT ¢ TEMIIEpAaTypol ras3a, €Clid OH PaCIIUPSIETCs IPU IMOCTOSHHOM
naBjeHun?

13.  Yrto mpoucXOaMT C TeMIIepaTypoi ra3a, €ClId OH pacIIUpsCTCS aauadaTuIecKu?
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14. B nuzenpHOM naBuratene BO3AYyX IMOABEPraeTcs OYEHb CHIBHOMY U OBICTPOMY
cxkaturo. s gero To Aenaercs’?

15. Kakue KOHCTPYKLIHMH «BEYHBIX JBUIaTelei» «CO3JaHbl» IO 3aKOHaM
MOJICKYJIApHOH r3uKn?

16.  OOwmsicHuTe  pa3nuuyhe  SKCIEPHUMEHTAIBHBIX  H30TEPM U H30TEpM,
COOTBETCTBYIOIIMX ypaBHEHUIO Ban-nep-Baanbca.

17.  Kakymo )KHIKOCTh MOYXHO HaJWUTh B CTAKaH BbILIE €ro Kpaén?

18. Ilowemy y Bcex BeIIECTB IIOBEPXHOCTHOE HATSXKEHUE YMEHBIIACTCS C
YBEJIMUEHUEM TEMIIEPATYpPhl?

19.  JKunkue nexkapcTBa 4acTO OTMEPSIOT KaruiAMU. SIBISieTCSl U 3TO JIOCTaTOYHO
TOYHOU MEpOit?

20. Yrto Takoe «OMMeTal» U TA¢ OH IPUMEHSETCs?

BJ'ICKTpI/I‘IeCTBO 1 Mara€Tusm

1. Onektpuueckoe mone. 3akoH Kysona, moneBass TpakToBKa 3akoHa Kyrona,
HaANPSKEHHOCTD JIEKTPUYECKOTO 10JIsL, IPUHIIMII CYTIEPIIO3ULIUH.

2. [TonsiTe MOTOKA BEKTOPA HANPSXKEHHOCTHU AJIEKTpocTaTuueckoro nois. Teopema
Octporpaackoro — 'aycca. @opmMyaupoBKa U JOKa3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpajckoro — ["aycca. @opmynupoBka U IpUMepbl IPUMEHEHUS K
pacueTy IEKTPOCTATUYECKUX MOJIEH: IIJIOCKOCTH U 1Iapa.

4. ITorenuman. IloTeHIMANBHBIA XapakTep 3JIEKTPOCTATUYECKOIO IIOJISI, ITOHATHE
IOTEHLIMANA, PAa3HOCTbH ITOTEHIIMAJIOB.

S. [ToreHnMan TOYEYHOro 3apsiia, BBIYMCIEHUE IOTEHIMala JJs CIy4yaeB IOJIs,

CO3/IaBa€MOr0 CHCTEMOH TOYEYHBIX 3apAA0B U IUIOCKUM KOHIACHCATOPOM; CBA3b MCKIAY
HAIMps>KCHHOCTBIO Y TIOTCHIIMAJIOM.

6. Onexrpudeckuid qunods. [lone aunoss.

1. DNEeKTPUYECKUN UMb BO BHEHIIHEM 3JIEKTPUUYECKOM IOJIE.

8. IIpoBonHUKM B 3JIeKTpocTaTUYecKoM Imose. Ilosle BHYTpM M Ha IOBEPXHOCTH
IIPOBOJIHHKA.

9. ONEKTPOEMKOCTb, KOHJIEHCATOpBl, pacueT AEeKTpoeMKocTH. CoenuHeHue
KOHJICHCATOPOB.

10.  DOHeprust 37MEKTPUUECKOrO TOJs. DHEPrusl 3apsHKEHHOTO IMPOBOJHUKA, SHEPIHs
3apsHKEHHOTO KOHICHCATOPA, SHEPIHsl DJIEKTPUIECKOTO TIOJIS.

11.  JIupneKTpHKH B 3JIEKTpUYECKOM Iojie. MonekynspHas KapTUHa MOJSIpU3aLiH
JAJIEKTPUKA, BETUYUHBL, XapAKTEPU3YIOLIUE MOJIAPU3ALMIO JUIIIEKTPHKA.

12. ITocrosiHHBI BnekTpuueckuid TOK. 3akoHel Oma u  JDxkoyns - JleHnma B

MHTETpasIbHON 1 Tud depeHnmranbHoi Gpopmax.

13.  IlpaBuna Kupxroga.

14. MarauTtHoe moJsie TOKOB B BakyyMme. l[loHsTHE MarHuTHOro mois, 3akoH buo -
CaBapa - Jlammaca, pacdyer BEKTOpa MAarHUTHOM WHIYKIMHU JJIE KOHEUYHOIO OTpe3Ka TOKa W
KPYTOBOT'O TOKA.

15. TeopemMa 0 HUPKYISIUU BEKTOpa MArHUTHOW WHAYKIWU, BUXPEBOW XapakTep
MarHuTHOTO TIOJIsl, TIPUMEHEHHE TEOPEMBbl O IMHPKYIIUA K pacdyeTy MarHUTHOTO IO B
COJICHOU/JIE, BHYTPHU MPSIMOTO MTPOBOJIHUKA.

16. MarHuTHeIi MOMEHT KPYTrOoBOrO TOKAa. MAarHuWTHBIA OHIMOJIb, TMOJIE JIHUIOJIS,
MarHUTHBIN TUTIOIb BO BHEIITHEM MarHUTHOM II0JI€.

17. JlelicTBME€ MarHUTHOTO TIOJISI HA TOKU U 3apsabl. [[poBOIHUK B MarHUTHOM IIOJIE,
B3aUMOJICUCTBUE 2-X IPOBOJHUKOB C TOKOM.

18.  Pabota npu mepeMeneHnn MPOBOJHUKA ¢ TOKOM B MAarHMUTHOM IIOJIE, paMKa B
MarHuTHOM TIOJIE.

19. Cwuuta Jlopenna.
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20.  DnexrtpomarautHas uHAyKuus. OneiTel @apanes, npasuio Jlenna, Gopmyna mis
OJIC »aeKTpOMAarHUTHOM WHAYKIUM, TpakTOBKa MakcBesaa SBICHUS AJIEKTPOMAarHUTHOM
WHIYKIIHH.

21. Camounnykumsi. HWunykruBHOCTh, (opmyna mmas  DJIC  camMOMHIYKIIHH,
MCYE3HOBEHUE U YCTAHOBJIEHUE TOKA B LIEIIH, COJAEpIKAIIEeH HHAYKTUBHOCTD.

22.  IlepemenHblil TOK. XapakTepUCTHKAa IEPEMEHHOIO TOKa, L€lb, COJep Kalias
AKTUBHOE COIIPOTUBJIEHUE, EMKOCTh U HHIYKTUBHOCTD, PE30HAHC HAIIPSKEHUM.

23.  MouHoCTb B LIENH IEPEMEHHOI0 TOKA.

24.  Dnextpuyeckue Konedanus. neanbHblil KoneOaTenbHbI KOHTYP.

25. Boanel. PacnpocTpanenue BOJIH, ypaBHEHHE IUIOCKOW W C(HEpPUUYECKON BOJIH,
¢a3oBas CKOpPOCTb, BOJTHOBOE YpaBHEHHE.

26.  DnekTpoMarHUTHble BOJHBIL. TOK cMelleHHs, ypaBHeHHEe MakcBemia U HX
(¢u3nYeCKUil CMBICH, BHIBOJ BOJTHOBOI'O YpaBHEHUS U3 ypaBHEHUI MakcBea.

27.  CBONICTBa JIEKTPOMarHUTHBIX BOJIH.

28.  MarnuTtHoe moje B BemiecTBe. Bekrop HamarauumBaHus. OCHOBHBIE 3aKOHBI
MarHUTHOT'O T0JIE€ B BEILIECTBE.

29.  IIpupoza 3IEeKTPHUUECKOro TOKAa B METAJUIaX U MOTYIPOBOTHUKAX.

30.  DnexTpuyeckue sIBIECHUS B KOHTAKTaXx.

31. TepmoanexrpuuectBo. SBinenus [lenstbe u ToMcoHa.

32.  Konebanus npu HATMYUH 3aTyXaHHUS.

33.  Pe3onaHC TOKOB B II€TIM IEPEMEHHOTO TOKA.

OnTuka
1. B uem 3akirouaeTcs 3aK0oH NpenoMiIeHust cBeTa’?
2. OT dyero  3aBUCHT  BEJIMYMHA  KaXYIIErocs  IMOAHATHUS  NpPEIMeTa,

paccMaTpuBaeMoro yepe3 CTeKio?

3. Yro HazbIBaeTCs MpeAEIbHBIM YIJIOM HOJIHOIO BHYTPEHHETO OTPaKEHUs?

4. Kak 3aBucuT nokasarenp npeaoMIeHUs] pacTBOpa OT KOHLEHTpAaLUu?

S. Kak ycrpoena 3putenbHast Tpy6a?

6. Urto Ha3bIBaeTCs yBEIMUEHUEM ONTUYECKON TPYObI?

7. Yro HazbIBaeTCs MOJIEM 3pEeHUs TPYObI?

8. Uewm otiinuaercs 3putenbHas Tpyoda Kerepa ot TpyOs! ['anmnesa?

9. Yro Ttakoe anepTypHas quadparma’?

10.  Yro Takoe umuciioBas amneprypa’?

11. B ueMm 3akirodaeTcs yciIoBHE CUHYCOB?

12. UeM oTiiyaeTcst anmoxpomar oT axpomara?

13.  KakoBo ycTpoiCTBO OKYJISIpHOIO MUKpOMeTpa?

14. B uem coctour siBienne natepdepenHuu cpera?

15.  [laiiTe onpenenenue nuTepdepeHINN.

16. Kakune BonmHbl HasbiBatoTca KorepeHTHbIMH? Kak dopmynupyroTcs ycnoBus
KOT€PEHTHOCTH JIBYX BOJIH.

17. Kak BeuHCHsSeTCS CyMMapHas HMHTEHCHBHOCTh TPH HAJOXKEHHH JIBYX
MOHOXPOMAaTHUYECKUX BOJH OJMHAKOBOW YaCTOTHI, MOJISPU30BAHHBIX B OJJHOM IIIOCKOCTH?

18. Ilpm KakuxX YCIOBHSX BO3HHKAIOT W KaK pAacCUMTBHIBAIOTCS min M max
UHTEHCUBHOCTH NPH UHTEPPEPEHIINH IBYX BOJIH?

19. [Toctpoiite xom nyderr B cxeme FOHra, paccumraTe pa3HOCTh XoAa Jy4ell W
MIUPUHY UHTEP(EPEHLIMOHHOM MOIOCHI.

20.  Tlocrpoiite xon mydeld B Ournpuzme DpeHens, BeIBeAUTE (OPMYIBI sl pacyeTa
MIMPUHBI UHTEP(HEPEHIMOHHON OJOCHl U MAKCUMAJIBHOTO YHClia MHTEP()EPEHIMOHHBIX TOJIOC.

21. IlpuBenure omnTHYECKyIO cxeMy uHHTeppepoMerpa MalKelnbCoH, OOBSICHUTE

MIPUHIUI €r0 JCHCTBUA.
22.  Jlns 9ero UCTOb3YyIOTCS HHTEPPEPOMETPHI?
23. B uewm 3akimovaercst npuHUuI [ roiirenca - @penens?
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24.  Yewm ommyaercs nudppakuun Openens ot audpaxuun Opaynropepa’?

25.  Kak ¢popmynupyercst yciaoBUe BO3HUKHOBEHUS! MAaKCUMYMOB ¥ MHHHMYMOB IPH
TUQpakIuy CBeTa HA eI’

26.  Kak Brnuser mupuHa 1meiny Ha AUGpaKkIMOHHYIO KapTUHY?

27. Kak mTOCTpOMTH BEKTOPHYIO JAHMarpamMMmy JUIsl OIpPENEeNICHUN  aMIUIUTYIbI
KoJieOaHui B cimydae TUpakiuy OT IIesTn?

28. UYrto mpexacraBmser co0oil audpakmMoOHHas pelIeTKa, JaTh OIpeesieHUe

apaMeTpoB,  XapaKTepU3YIOUIMX IU(GPaKIUOHHYIO  pemeTky?  (MOCTOSIHHAs, IEpHO/,
pasperniaronias ciocoOHOCTb, YIIIOBast U JIMHEHHAS TUCTIEPCHS).

29.  Kak BeIBIUT IudpakuMOHHAs KapThHa Npu Audpakuuu Ha pemlerke? JlaTh
Ka4eCTBEHHOE M KOJIMYECTBEHHOE OIHCAHHE.

30.  Kaxkas cBs13b cymiecTByeT Mexay audpakuuei u uarepdepeHmeii?

31.  Kakoii cBeT Ha3bpIBaCTCS MIIOCKOMOISIPU30BAHHBIM?

32. B uéMm cocTour siBIeHHE TBOMHOIO Jy4YenperoMeHus?

33.  Yro Takoe ontuyeckas ocb?

34.  Kakue III0CKOCTH B KpUCTaJlJIe Ha3bIBAIOT ITIaBHBIMU?

35.  Iloyemy MHTEHCHBHOCTbH CBETa MPONOPIIMOHATFHA KBAJPaTy aMIUTUTY Il BEKTOPA
E?

36.  Kak popmynupyercs 3akon bprocrepa?

37.  Kakue cymecTBYyOT criocoObI MOTyYSHUS TUIOCKOTIOIIPU30BAaHHOTO CBETA?

38.  Kakue BemecTBa Ha3bIBalOTCS ONTUYECKH aKTUBHBIMU?

39. Uem oTiauuaercs OJUIMNTHYECKH  MOJSPHU30BAHHBIA CBET OT  JUHEWHO
HOJISIPU30BAaHHOTO?

40. Kak wm3rortaBmuBaercs mnpu3Ma HUKOIS W B 4YeM 3aKIIOYaeTcsl TPUHIMIT ee
paboTsI?

41.  Kakue MaTepuabl TPUMEHSIOTCS ISt U3TOTOBIICHHSI TTOJIIPOUIOB?

42.  Kakue KpUCTaUIbl HA3bIBAIOTCS MOJIOKHUTEIbHBIMH, @ KAKUE — OTPULIATEbHBIMU?

43.  Yem oTiMyaeTcs CIIEKTpaIbHASI CBETUMOCTH TeJla OT HHTETPAIHHOMN?

44, UYro HazwpiBaeTcsa KOAG(GUIIMEHTOM MOTJIOMICHHS Tena?

45.  Kakoe Teno Ha3bpIBaeTCs aOCOTIOTHO YEPHBIM U KaKO€ CePhIM?

46. B uem cytb 3akoHa Kupxroga?

47.  WznoxwuTe nepBbIi U BTOPOH 3aKoHbI BuHa.

48.  Kak ¢opmymupyercs 3akoH Credana—bosbliMaHa Ui aOCONIOTHO YEPHOTO U
ceporo ten?

49.  Ilpusenute opmyny Ilnanka, ONHMCHIBAIOIIYIO M3JTydyeHHE aOCOIIOTHO YEPHOTO
Tena.

50.  Kakwue 3aKOHBI MOTYT OBITH IOJIO)KEHBI B OCHOBY OECKOHTAKTHOTO H3MEpEHHS
TeMnepaTypsl Ten?

o1. Yro Takoe sspkocTh Tena? Kak cBs3aHbl SPKOCTh U CBETUMOCTh?

52.  Kakue Tena Ha3piBatoTcs JamOeproBckumu? Kak 3Byunt 3akoH JlamGepra?

53. B uém 3axmouaercss sBIeHHWE BHYTpeHHero Qorodddekra? B  kakmx
(oTONpPUEMHUKAX OHO UCTIONIb3YETCH.

54. B dewm 3akirouaeTcs sSBICHHE BEHTHIIBHOTO oTodddexTa?

55.  Kakoa cyTb 3akoHOB (poTod(dexra?

56.  Kak dopmynmupyercst ypaBHeHne DitHIITeHA 10151 poTodddexra?

57.  Yro Ha3bpiBaeTcs pabOTOMN BBIXO/a AIEKTPOHA U3 MeTaiIa?

58. M3 KakuxX y4yaCTKOB COCTOMT BOJbTaMIEpHAsl XapaKTEPUCTHKA BAKYYMHOIO
dorornemenTa?

59.  Urto monuMaroT moj KpacHo# rpanutiei porodddexra?

60.  YrTo mOHMMAIOT MO/ TEPMUHOM 33/I€P’KUBAIOIIIEE HANPsHKEHUE?

CrnernuanbHbIe BOIIPOCH! aTOMHOM | sIIEPHON (DHU3HKH
1. KakoB ¢usudecknii cMbIch urcena M u N B 00o0menHoi popmyne banpmepa?

19



2. KakoBbl [UIMHBI BOJH CaMbIX KOPOTKOBOJHOBOM M JJIMHHOBOJHOBOM JIMHHUM Cepuu

3. KaxoBa myinHa BOJIHBI, COOTBETCTBYIOIIAs I'panuile cepuu baibmepa?

4, KakoBa 4actora roinoBHo# JuHuu cepuu Jlaitmana?

S. ATOMBI BOIOPOJa HAXOAATCA B COCTOSIHUU € N = 5. CKOJIBKO JIMHUHM COAEPKUT €ET0
CIIEKTP U3JIYy4YEHUS?

6. B 4yem cocTout cyTh KOMOMHAIMOHHOTO NMpHHLIMTIA Putia?

7. Hcnonb3ys KOMOMHAMOHHBINA MPUHIUI, MOKAXXUTE HA OJJHOM U3 MPUMEPOB, KaK
MO>KHO ITOJIyYUTh 4acTOTY JJIs BTOPOU JUIMHHOBOJIHOBOM JIMHUM cepuH [lameHa.

8. KaxoBsl paznmuuus Mexay Mojenbio atoma Pesepdopaa u reopueit bopa?

9. [Touemy wmogmenr artoma Pesepdopma HecoBMecTHMa C TPEICTABICHHUSIMH
KJIacCUYecKor (pu3uKu?

10. Pasbsicuure cmbicn mnoctynatroB bopa. Kak ¢ ux mnomouipio OOBSCHUTH
JMHENYaThIi CIIEKTp aTomMa Bojopoaa’?

11. HUcxonsa u3 teopuu bopa, ompenenute CKOpOCTb JBMKEHHS D3JEKTPOHA Ha
MIPOU3BOJILHOM YHEPTETHUECKOM YPOBHE.

12. Omnpepenute MaKCHMAJIBbHYIO JJIMHY BOJIHBI CBETa, NMPH KOTOPOH BO3MOXHA
MOHM3AIIMS aTOMa BOJIOPO/1a, HAXOASIIErocsi B OCHOBHOM COCTOSIHUU.

13.  Kakyro snepruto (B 3B) nomxken umets (HOTOH, 4TOOBI IEPEBECTH aTOM BOAOPOAA

U3 OCHOBHOT'O COCTOSIHHSI B COCTOsSIHUE € N = 57
14. CpaBHuTE NEPBHI OOPOBCKHIA paauyc Ajs aToMa Bogopozaa u s He™,

15. B yem 3axi04aroTcs MPOTHBOPEYHUS M HEIOCTATKU Teopuu atoma bopa?

16. B uem cymrHocTh ombiToB @panka u ['epia?

17.  Kakue OCHOBHBIE BBIBOJbI MOXHO CJ€llaTh Ha OCHOBAaHUHU ONbITOB PpaHka U
I'epua?

18. Ilpu kakoMm ycKOpsIOIleM IOTeHIuane OyaeT HaOMoIaTbCs pe3Koe MaJeHue
aHOJHOTO TOKa B onbiTax @panka u ['epia, ecimu TpyOKy 3alOJHUTH aTOMapHBIM BOJIOPOIOM?

19.  OOmscHHTE, HA KAaKUX ydyacTKaX BOJIbTAMIIEPHON XapaKTEPUCTUKHU HMEIOT MECTO
yIpyTHe U Ha KaKUX — HEYIPYTHE CTOJIKHOBEHHSI AJIEKTPOHOB C aTOMaMH.

20. B uyem 3akirogaercsi craTUCTUYECKas HHTepIpeTalnns BOJIHOBON QpyHKIUN?

21.  Jlns xakux 4acTull cripaBeyinBo ypaBHenue lllpennnrepa?

22.  Ilouemy ypaBuenue lllpeaunrepa chopMyarMpoBaHO KaKk BOJTHOBOE ypaBHEHHE?

23. 3amummre BpeMeHHOe W cranumoHapHoe ypaBHenusi llpemwnrepa u
pOoaHaATU3UPYHUTE UX.

24.  ComepmuTe TIepexo oT BpeMeHHOro ypaBHeHus lpeauarepa kK cTallmoHapHOMY.

25.  3amumwMre OJHOMEPHOE BpEMEHHOE M cTalroHapHoe ypaBHeHus lllpeaunrepa u
MIPOAHAIN3UPYHUTE UX.

26.  3amummMre BpeMEHHOE U cTaluoHapHoe ypaBHeHUs Lllpenunrepa B onepaTopHOi
dbopmMe 1 MpoaHATH3UPYUTE HX.

27.  Kakoii BBIBOJI MOXHO CJ/IeaTh, CPAaBHHUB cTaloHapHoe ypaBHeHue llpeaunrepa c

ypaBHEHUEM JJi COOCTBEHHBIX 3HaYEHHUH U COOCTBEHHBIX (YHKITHI?
28.  Uro MOXHO cKka3aTh 00 ornepatopHoil popme ypaBHenus Ilpeaunrepa?

29. Kaxkas yactuiia sBistercsa ¢cBoOOIHON?

30.  IlokaxxuTe, YTO HHEPreTUUYECKUH CHEKTP CBOOOTHO JBMXKYIIEWCS YACTHUILIBI
SIBIISICTCST HETIPEPHIBHBIM.

31.  Haiinute coOCTBEHHbIE 3HAYEHMS OHHEPIUM  YACTHLBI B  OJHOMEPHOM
«MOTEHINAIBHOH SIMe» C O0ECKOHEYHO BHICOKUMH «CTCHKAMI.

32.  KakoBa HauMEHbIIast SHEPTUS YACTHUIIBl B «IIOTCHIMAIBHOHN siMe» ¢ OECKOHEYHO
BBICOKHMH «CTEHKaMM»?

33. OObsicHUTe, TTOYeMy HAWHU3IIEe COCTOSHHE OCHUJUIATOpPA HE MOXET 007aaarh
HYJIEBOM SHEPTrUEH.

34.  Kakumu CBOWCTBaAaMM MHUKPOYACTHI] 0OYCIOBIEH TYHHENbHBIH 3 perT?
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35. 3amummre crauuoHapHoe ypaBHeHue Illpenunrepa s BOAOPOAONOAOOHOM
cucreMsl. [IpuBeanTte npumepsl BOJIOPOIONIOL00HBIX CUCTEM.

36.  Ilouemy Hambosee NOAXOAAIICH KOOPIMHATHON CUCTEMOH JUT PACCMOTPEHHUSI aTOMa
BoJIopoJa sBisieTcs cheprueckas? [Ipoanamusupyiite (kaueCTBEHHO) X0J] PELLICHUs CTAllMOHAPHOTO
ypaBuenusi llpenunrepa mis aroma Bojopoja B cepuueckux KoopauHaTax. Kakue BBIBOJIBI
CIIEITYIOT U3 €r0 peleHus ?

37. 3anumure COOCTBEHHBIC 3HAYCHHUS DSHEPIrUU HJIEKTPOHA B aroMe BOJIOPOJIa,
ompenensemble peiieHreM ypasHeHus lllpenunrepa, n npoaHanusupyiite ux. B uem ormmuue u
CXOJICTBO C pe3yabTraTtamu Teopuu bopa?

38.  Kakue BenMuMHBI sl SJIEKTPOHA B aTOME OIPEICNICHbI, €CIIM M3BECTHBI KBAHTOBBIE
gucia n, | u m?

39.  Ilouemy KBaHTOBasi MEXaHMKa HE MCIIOJb3YET IPEACTABICHUE 00 IJIEKTPOHHBIX
opourtax? Yto XxapakTepu3ytoT KBaHTOBbIC uncia N, | u mi?

40.  Kakue BeIMYMHBI, XapaKTEpU3YIOLIUE 3JIEKTPOH B aTOME BOJIOPOJIA, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIOLINE (POPMYIIBL.

41.  IlpencraBbTe CHMBOJHMYECKYIO 3aIHCh AJIEKTPOHOB B cocTosiHUsX ¢: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB (u3nueckuil CMbICI paclpesieneHus IUIOTHOCTH 3apsjia B 3JIEKTPOHHOM
oOnake?

43.  Cdopmynupyiite nmpaBuia oréopa Ajisg OpOUTATBHOIO U MarHUTHOTO KBaHTOBBIX
yrcen. Beerna mu onu BeIMONHSIOTCA? Kak MOYKET H3MEHSATHCS TNIABHOE KBAHTOBOE YUCIIO?

44,  Kakue nepexo/sl cOOTBETCTBYIOT cepuH [lamena? Mcnonb3yiiTe cHMBOIMYECKYIO
3aIIUCh COCTOSIHUM.

45.  KakoB KBaHTOBO-MEXaHMYECKHI CMBICI IEPBOT0 OOPOBCKOI0 paauyca?

46. B 1yem oTimumne BBIBOJOB KBAaHTOBOW MEXaHUKHU U Teopuu bopa s 1s-coctosaus
3JIEKTPOHA B aTOMe Bojiopoja?

47.  DnexTpoH B aTOME BOJIOpoAa HaxoauTcs B Is-cocTostHuu. Omnpenenure Haubosee
BEPOSITHOE PACCTOSIHUE DJIEKTPOHA OT s/pa.

48. B uem (usnyeckuii CMBICT TIOCTOSSHHOW paJinOaKTHBHOTO pacnana? Kak MoXHO

OPUNATH K BBIBOJY, YTO PaJUOAKTUBHBIE CBOWCTBA 3J€MEHTa OOYCIOBIEHBI CTPYKTYpOH ero
anpa? MoHO M yKa3aTh, KakKHMe siipa M KOIJa pacnaayTcs B paJMOaKTHBHOM oOpasie 3a
paccmarpuBaemoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTH M yJIeIbHAsI aKTUBHOCTH Iperapara’?

50. Kakue  XapakTepUCTHKH  DPAJUOAKTUBHOIO  pacmaja  ONpeleNsioT  €ro
WHTEHCHUBHOCTB?

51.  Hapucyiite rpaduk 3aBucumoctu In A (A — aKTHUBHOCTH Tpemnapara) OT BPEMEHH.
Kakwne nanHbpie MOTYT OBITH M3 HETO MOJTYYCHBI?

52. Kak M BO CKOJBKO Pa3 M3MEHHUTCS YHUCIO SI€p PaJHMOAKTUBHOIO BEIECTBA 3a
BpeMsi, paBHOE JBYM TIepHOJIaM Ioirypacraza?

53.  Kak (1o xakomy 3aKOHY) U3MEHSETCsI CO BpEMEHEM aKTUBHOCTh HyKJIna?

54.  Belpasute cpemHee BpeMs KH3HH PaJUOAKTUBHOTO SApa dYepe3 MOCTOSHHYIO
PaTMoaKTUBHOTO pacraja.

55. Yrto mponoymKuTeNbHEE — YeThIpe TEepHoja Ioiypacrlaga WM TPU CPEIHHX
BpPEMEHU JKU3HU PAJMOaKTUBHOTO siipa’?

56.  Kakas nomist HykiIma pacrajercss Ha MPOTSHKCHUU JBYX CPEIHHX BPEMEH >KU3HU
palmOaKTUBHOTO 11pa’?

57.  KakoBO COOTHOLIEHHE MEXAY CPEAHUM BPEMEHEM KU3HU PaAMOaKTHBHOIO siipa
U TIEPUOJIOM ToIypacnaja’?

58.  Kakasd 1ons HayaJabHOrO KOJIMYECTBA PaJMOAKTHBHOTO M30TONA pacmajercs 3a
BpEMs1, paBHOE CPEIHEN MPOAOIDKUTEIBHOCTH KU3HHU 3TOT0 U30TOMa?

59.  Kak wu3MeHHTCA 3HEpPrus MCIYCKAEMBIX O-4acTUI[ C YyBEIMYEHHEM Iepuoja

MOJTypacmaia paguoakTUBHOTO sneMeHTa? OTBeT 000CHYHTE.
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60.  Kak 00BACHUTH OIPOMHOE pa3IMyHe B Iepuoaax Mojrypacraja o-pajanoaKTUBHbBIX

sanep?

61. HaGmromaercst 1M paAMOaKTHUBHBINA pacriaj CBOOOTHBIX MPOTOHOB? HEHTPOHOB?
[Touemy?

62.  Kak MOXXHO OTIMYHUTH [3-3JIEKTPOHBI OT AJIEKTPOHOB KOHBEPCUH?

63. Uto neXHUT B OCHOBE METOJOB HAOMIONEHUS M PETUCTPALUU PAJIUOAKTHBHBIX
U3ITy4EeHU?

64. KakoB mnpuHOMI  J€WCTBUS  MOJYNPOBOJHMKOBOrO  cuetynka? B dem
PEUMYIIECTBO UCIIOIB30BAHUS TBEPON CPEIbI 10 CPABHEHUIO C ra3oM?

65. B 4eM cXOJCTBO U pa3inuyue 3JIEKTPOHHBIX U TPEKOBBIX AETEKTOPOB?

66.  Kakue BO3MOXHOCTH JJIsl HCCIICAOBAHUS OTKPHIBAIOTCA MPU MMOMEIICHHH KaMephl
Buiibcona B MarHuTHoe nosie?

67.  IlpuBenure, MOSCHUB, OCHOBHBIC XapPAKTEPUCTUKHU JIETEKTOPOB.

68.  JlaiiTe XapaKTepUCTHKY SIBJICHHMS, JIEXKAIIETO B OCHOBE PabOThI YEPEHKOBCKOTO
CUETYHKA.

69. B 4eM CXOJCTBO U pa3iU4yue BUIbCOHOBCKOM U AU Py3HOHHOI Kamep?

70.  Kak B 4epeHKOBCKOM CUETUYMKE MOXKHO Pa3/IeIUTh YACTULIBI IO Maccam?

71.  Yem nyuiie perucTpUpoBaTh BBICOKOIHEPIETUYHBIE MHKPOYACTUIIBI: KaMepoi
Bunbcona unm my3bipbkoBoii kamepoii? [Touemy?

72. Kakvue #3 NpUBENCHHBIX CYCTYMKOB MOIVIM OBl OBITh OOBCIMHEHBI €IUHBIM
Ha3BaHUEM «ra30pa3psiIHbIC CUCTUNKU»?

73. B dem 0OLIHOCTD U pa3IMYMe BCEX PACCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74.  Tlowemy mpomOpIUOHANBHAS KaMmepa OJHOBPEMEHHO BBINONHACT (DYHKIHH
TPEKOBOTO JIeTeKTopa?

75. B Kakmx TPEKOBBIX JETEKTOpax MpPH MPOYMX PABHBIX YCIOBUAX JUIMHA TpEKa
camas kopotkas? [louemy?

76. MoxHO nM ¢ HoMOWIBK cueT4yukoB ['elirepa—Mroiuiepa U3MeEpATh SHEPTHIO

yactuil? [Touemy?
4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MPOMEKYTOYHOM ATTeCTAllUN

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBsI BRIOUPAIOTCS C YI€TOM MX WHAMBHUIYATBHBIX TICUXO()HU3NIECKIX OCOOCHHOCTEH.

— IpH HEOoOXOAMMOCTHM HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSMU
3JI0OPOBBS MTPEOCTABIISCTCS TOTIOJIHUTEILHOE BPEMS ISl TIOATOTOBKM OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEIYPHI OLIEHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JIJISl O0YJAFOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOILEIypa OLCHMBAHUS pPE3YyJIbTaTOB OOyYeHHs IO JAUCUUIUINHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[Iponietypa orneHMBaHUsI Pe3yIbTaTOB OO0y4YEHHsS WHBAJIUAOB M JIUI[ C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSI 10 TUCHUIUIMHE (MOIYJIIO) MpeIycMaTpuBaeT IPelOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAaHUYCHHUSM KX 3J0POBbS H BOCTIPHUATHS
uH(popMauu:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B IIeYaTHOU popMe yBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIyig U1l ¢ HapyIICHUSMHU CiyXa:

— B Ie4aTHoi (opme,

— B (popMe IIEKTPOHHOTO TOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:
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— B mieuaTHoM opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5 IlepeyeHb OCHOBHOM M IONIOJIHUTEIbHON YUeOHOI JIUTEPaATyPbl, HEOOX0AMMOM 1JIs
OCBOEHHUS TMCUMILIUHBI (MOTYJIs1)
5.1 OcHoBHas1 TUTEpaTypa

Mexanuka
1. Hponos, N.E. Mexanuka. OCHOBHBIC 3aKOHBI [DIEKTPOHHBIN pecypc] : yueo.
nocobue — DnekTpoH. naH. — Mocksa : U3narensctBo "JlabopaTopus 3Hanui", 2017. — 312
c. — Pexxum nocryma: https://e.lanbook.com/book/94115
2. Uponos, N.E. 3amaun mo oOmieit ¢usuke: YueOHoe mocoOue [DIeKTPOHHBIH

pecypc] : yueb. mocoore — IDnektpoH. maH. — Cankt-IlerepOypr : Jlanp, 2018. — 420 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/99230

3. AnemkeBuy, B.A. Kypc oOmieit ¢usuku. Mexanuka [DneKTpoHHBIH pecypce] :
yueb. mocobue / B.A. AnemxeBuu, JI.I'. Jlenenko, B.A. KapaBaeB. — DnektpoH. maH. —
Mocksa : ®usmariut, 2011. — 469 c. — Pexxum nocryma: https://e.lanbook.com/book/2384

MonekynsapHas Gpuznka

1. Kyxa M.A. Monekynsipaas ¢usuka: Tekctsl Jekuuii / M.A. XKyxa. — KpacHo-
nap: Kybanckuii roc. yn-t, 2011.

2. Hponos, U.E. ®uznuka makpocrcreM. OCHOBHBIE 3aKOHBI [ DIIEKTPOHHBIN pecypc]|
: yueb. mocobue — DnekTpoH. naH. — Mocksa : M3aarensctBo "Jlaboparopus 3Hanumit", 2015.
— 210 ¢. — Pexxum poctyma: https://e.lanbook.com/book/84090

3. AnemkeBud, B.A. Kypc oOmeit puzuku. MonekynspHas ¢puznuka [DneKTpOHHBII
pecypc] : yue6. — DnektpoH. maH. — Mocksa : ®@usmariaut, 2016. — 312 c. — Pexum
noctyna: https://e.lanbook.com/book/91145

DIIeKTPUYECTBO U MAarHETU3M

1. CasenweB, U.B. Kypc obuieit ¢pusuku. B 5-u 1. Tom 2. DniekTpuyecTBO U MarHeTU3M
[DnexTpoHHbI pecypce] : yued. mocodue — DnextpoH. gaH. — Cankr-IletepOypr: Jlans, 2011.
—352c.

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

2. Jlannac6epr, I'.C. DnemenTapublii yaeOHUK pu3uku. T.2 DIeKTpUUECTBO U MAarHETU3M
[DnexTpoHHbI pecypc]: yued. — DnektpoH. gaH. — Mocksa : ®usmatiut, 2011. — 400 c. —
Pexxum nmocryna: https://e.lanbook.com/book/2240.

3. Uponos, U.E. 3amaun mo obmieii gusuke: yaeOHOE ocoOre Tt By30B [ DIEKTPOHHBINA
pecypc] : yueb. mocobue — DnexTpoH. naH. — MockBa: U3narensctBo "JlabopaTopus 3HaHuii",
2017. — 434 c. —

Pexxum nmocryna: https://e.lanbook.com/book/94101.

Orntuka

1. bounapes, bopuc Baagumuposuu. Kypc o6mieit ¢pusnku [ DnekTpoHHBIHN pecypce] :
B 3-X KH. : yueOHUK [ OakanaBpoB . KH. 2 : DieKkTpoMarHeTusm, ONTuKa, KBaHTOBas Gpu3nka /
b. B. bonnapes, H. I1. Kanamuaukos, I'. I'. CniupuH. - 2-¢ u3n. - Mocksa : FOpaiit, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.

2. CasennbeB, M. B. Kypc o6meit ¢usuku [DnekTpoHHBIH pecypce]| : ydeOHOE
nocobue: B 3 1. T. 3: KBanroBas ontuka. AtomHast ¢usuka. @usnka TBepaoro tena. dOusnka
aToMHOro sjpa u 3neMmeHtapHbix vactui / M. B. CaBembeB. - 1l-e usn., crep. - CaHKT-
[TerepOypr : Jlans, 2017. - 320 c. - https://e.lanbook.com/book/92652.
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3. Tpodumosa, Taucust IBanoBHa OcHOBBI (pu3uKu. BoaHOBas 1 KBaHTOBasi ONTHKA
[Tekct] : [yuebHOE mocobue] / T. U. Tpodumona . - M. : KHOPVYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CrernuanbHbIe BOIIPOCHl aTOMHOM | sIIEPHON (U3HKH

1. Myxun K.H. DkcniepumenTansHas sinepHas ¢pusuka. B 3-x t1. T. 1. ®usuka aroMHOTO
snpa [DneKTpoHHBIN pecypc]: yueb. — DnekTpoH. aaH. — Cankr-IlerepOypr: Jlans, 2009. — 384 c.
— Pexxum nmocryma: https://e.lanbook.com/book/277.

2. Myxun K.H. DkcnepumenTanbHas saepHas ¢uszuka. B 3-x 1. T. 2. Ousuka saepHbIx
peakiuii [DneKTpoHHBIN pecypce]: yued. — DnekrpoH. gaH. — Cankrt-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum gocryma: https://e.lanbook.com/book/279.

3. Myxun K.H. OxcnepumenranbHas siaepHas ¢usuka. B 3-x tr. T. 3. Ousuka
3JIEMEHTAPHBIX YacTUIl [DNEKTPOHHBIA pecypc]: yueb. — DnekrpoH. paH. — Cankr-IletepOypr:
Jlanb, 2008. — 432 c¢. — Pexxum nocryma: https://e.lanbook.com/book/280.

52  JlomoJjiHUTeJbHAS JUTEpaTypa

Mexanuka

1. bytukos, E.1. ®usuka: Mexanuka [D1eKTpoHHBIA pecypc] : yueb. mocobue /
E.M. byrukos, A.C. KouaparbeB. — DiniekTpoH. 1aH. — Mocksa : @uszmatiut, 2008. — 352 c.
— Pexxum noctyna: https://e.lanbook.com/book/2128

2. Kamamnukos, H.I1. OcHoBsl pusuku: B 2 T. ToMm 1 [DnexTpoHHbIit pecypc] : yueb.
/ H.II. KanamaukoB, M.A. CMoHabIpeB. — DIJeKTpoH. JaH. — MockBa : M3gaTenbcTBO
"Jlaboparopus 3uHanwuii", 2017. — 545 ¢. — Pexwum ngoctyna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JlaGopaTopHbIil MpakTUKyM M0 Gu3UKe [DNeKTpOHHBIH pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymiok. — Onekrpon. naH. — Cankrt-IlerepOypr :
Jlanp, 2012. — 480 c. — Pexum nocryma: https://e.lanbook.com/book/3811

MornekynsipHast pu3nKa

1. byrtukos, E.W. ®usuka: CtpoeHne 1 CBOICTBA BElIECTBA [ DIEKTPOHHBIN pecypc|
: yue6. / E.W. byrukos, A.C. KongpareeB, B.M. VY3aun. — OnekTpoH. naH. — Mocksa :
dwusmaraut, 2010. — 336 c. — Pexum nocryma: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlaGopaTopHbIil MpakTUKyM 0 GHU3UKe [DNeKTpOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymiok. — Onekrpon. naH. — Cankrt-IlerepOypr :
Jlanp, 2012. — 480 c. — Pexum nocryma: https://e.lanbook.com/book/3811

3. CagenneB, 11.B. COopHUK BOIIPOCOB U 3a7ad Mo o0miel (uzuke [IIEeKTPOHHBINA
pecypc] : yue6. mocobue — DnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 292 c. —
Pexxum noctyma: https://e.lanbook.com/book/71766

DJIEKTPUYECTBO U MAarHeTU3M

1. TupamumBunm, [II.A. DneKTpu4ecTBO U MarHeTHU3M [DJIEeKTPOHHBIN pecypc] : yuel.
nocobue / 1. A. IMupamumsmmm, E.B. [llanaruna, H.A. Kansesa, E.A. [TonnkoBa. — DnekTpoH.
naH. — CankTt-IletepOypr: Jlans, 2017. — 160 c.

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

2. DJEeKTpUYECTBO M MAarHeTHU3M: MPaKTHKyM IO perieHuio 3anad / DexepanbHOE
TOCYJapCTBEHHOE OIO/DKETHOE 00pa30oBaTeNbHOE YUPEKICHHE BBICHIETO MPOQPECCHOHAIBHOTO
obOpazoBanus «KemepoBckuii rocymapcTBeHHBIN yHUBepcuteT»; coct. HO.M. Ilombiranos. -
KemepoBo: KemepoBckuii rocymapcTBenssiii yauepeutet, 2014. - 80 c.: un. - bubnuorp. B kH.;
To ke [DnekTpoHHBIH pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. JyOposckuii, B.I'. DnekrpuuectBo u marHetusm: COOpHHK 3a1ad M MPHUMEPHI UX
pemenus: yaeonoe nmocooue / B.I'. lyoposckuii, I'.B. Xapnamos. - HoBocubupck: HI'TY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To xe [DneKTpOoHHBIHI pecypc].
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Onruka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [lpunuunsel u npumenenus [Tekcr]:
[yaeOnoe mocobue : B 2 T.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ anra. B. JI. Jlepbona. -
Honronpyanstii: Matemnexrt, 2012. - 759 c., [4] 1. un.: ui. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. [lpunuunel u npumenenus [Tekcr]:
[yaebHOe mocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ anrn. B. JI. Jlepbosa. -
Honronpyansnii: Matemnekr, 2012. - 780 c., [8] . wi. : ui. - ISBN 9785915591355.

3. CkaHupyromas  3JEKTPOHHAasE  MHKPOCKONHUS W PEHTTEHO-CIEKTPAIbHBIN
MUKpPOAHAIU3 B MpUMepax IMpakTudeckoro npumeHeHus [Tekct] : ydeOHoe mocobue st
cryaentoB By30B / M. M. Kpumran, . C. fIcaukos, B. U. [lonynun u ap. ; [mox obur. pea. M.
M. Kpumrama]. - M. : Texnocdepa, 2009. - 206 c. : wi. - (Mup PU3UKKM ¥ TEXHUKH). -
bubmuorp.: c. 55-56. - ISBN 9785948362007.

CrneunanbHble BOIPOCH! aTOMHOM U AJIEpHON (PU3UKU

1. OcHoBsl sinepHoit pusuku [Teker] : mabopaTopHblit mpakTukyM / [cocT. A. I1. bapkos
u 11p.] ; M-Bo oOpa3oBanus u Hayku Poc. @enepammu ; Kyol'Y. - KpacHomap : [KyOauckuii
rocynapcrBeHHblil yausepeurer], 2011. - 103 c.

2. T'onwaposa H.I'. Yactunpl u aromMHbIe siapa. 3a1a4u ¢ PEIICHUSIMHA U KOMMEHTAPHSIMH
[DnexTpoHHBI pecypc]: yueb.-meron. mocobue / H.I'. T'owwapoma, b.C. HNmixanos, .M.
Kanuronos. — OnektpoH. naH. — MockBa: ®usmarnut, 2013. — 448 c. — Pexum nocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. Snepnas ¢usuka u no3umerpus. COOpHUK 3a1a4: yaeOHOE TOCOOHE IS
By30B / A.b. Ca3onoB, M.A. boropoackas. — 2-e uzn., ucnp. u jpomn. — M.: M3narensctBo IOpaiit,
2018. — 98 c¢. — (Cepust: Crenmanuct). — I'pudp YMO BO. — Pexum gocryma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACC81.

53 Ilepuoguveckne U3IaHuA:

1. B Mupe Hayku

2. KypHan skciepuMeHTaIbHON U TeOpeTUYeCcKon (PHU3UKU

3. N3BecTus poccuiickoit akagemuu Hayk. Cepust pusnueckas

4. NnxeHepHo-(pU3NUECKUil )KypHa

S. [TucbMa B KypHaJ SKCIEPUMEHTAIBHOM U TEOpEeTHUECKOM pr3uku

6. Venexu ¢uznueckux HayK — €XKEMECSYHbIH JKypHald. OJEKTPOHHAas BepcHs
JKypHaja: aHHOTaIMH, CTaTbu B popmare pdf.

7. N3BecTus BrICIINX Y4eOHBIX 3aBE/ICHUN. SIepHas sHEepTreTUKa

8. NuxeHepHo-(hU3NYeCKHid JKypHa

9. [Tucema B sxypHan «PuU3MKa 3JI€eMEHTApHBIX YaCTHUI] U aTOMHOTIO Spa

10.  IlucbMma B 3KypHaJI SKCIIEPUMEHTAIBHOM U TEOPETHUECKON (PUBHUKH

11. ®u3uKa 3JIEeMEHTAPHBIX YACTHUI] U AaTOMHOTO sIApa

12.  Snepnas dusuka

13.  SnepHas pusmKa U MHKUHUPUHT

14.  buodwusuxa.
15.  Bectauk MI'Y. Cepus: ®usuka. ActpoHOMUS.

16.  XKypnHan npukiaagHOW MEXaHUKH U TEXHUYECKOHN (DUBHKH.
17.  Xypnan rexHuueckon (HU3UKH.

18.  UzBectus BY3os. Cepus: Ousuka.

19.  HmxenepHas pusuka.

20. MenunuHckas Gu3nKa.

21.  IIpubopsl U TEXHUKA IKCIIEPUMEHTA.

22.  ®wusuka. Pedeparusnsiii xypuan. BAHUTU.
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23.  Bectauk CIIOI'Y.Cepus: @usuka. Xumus.

24.  JXypnHay sKCIepUMEHTAIBHOU U TEOPETHUUECKOU (PU3UKH.
25.  Uzectus BY3oB.Cepust: Pusnka.

26.  KypHan npukiIaHON MEXaHUKH U TEXHUYECKON (U3HKH.
27.  KypHan TexHUYECKOH (PUBHKH.

28.  Useectus BY3oB. Cepusi: Ousnka.

29.  IIpuOopsl U TEXHHKA SKCIEPUMEHTA.

Jlj1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSI M3IAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

6 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «HTEepHETY,
HEO0XOAUMBIX [IJIS OCBOCHHSI JUCHUIJIMHBI (MOXYJISA)

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

2. DnekTpoHHo-OnbOIMoTeyHas cuctema JIAHD: https://e.lanbook.com

3. Undopmannonnas cucrema «EquHOe OKHO 10cTyIa K 00pa3oBaTeIbHBIM PECYypCaM»:
http://window.edu.ru/window

4. bubnnoreka MeKTPOHHBIX YUeOHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTU4YECKU KaTajor IHTepHET pecypcoB 1o (pHU3UKe:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. KaTanor Hay4HBIX peCypcoB:

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

8. bonb1ias HayyHas 6uOIMOTEKA:

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

9. EcrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTAL:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaTeMaTnyeckas 6ubanoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢uszuke a1t BY3oB:

http://physics-lectures.ru/

13. Texuuueckas OubnuoTexa:

http://techlibrary.ru/

14. «Snepnas ¢pusuka B IHTEpHETED!

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

7 MeToanyeckue yKasaHus I 00y4alOUIUXCS 110 OCBOCHUIO JUCHUILIMHBI (MOAYJIs1)

Jlnsg  ycmenmrHoro OCBOEHHMS! AUCHMILTUHBL «OOmMi (U3NYeCKUd MpakTUKyM» IpU
CaMOCTOSITENIbHOW PaboTe CTYIEHT TOJKEH UMETh!

1) KOHCIIEKT JIeKIuil B OyMa)XXHOM HJIU 3JIEKTPOHHOM BUJIE;

2) yueOHOe TTOcOOHe B COOTBETCTBHHU CO CITUCKOM JIUTEPATYPHI;

3) Terpanu s 1abopaTOpHBIX paboT (TpeOOBaHUS MO BBHIMOJIHEHHIO M O()OPMIICHUIO
71a00paTOPHBIX pabOT UMEIOTCS B 1aOOpaTOPUU MOJICKYJIIPHON (DU3UKH).

CryneHTy HEOOXOIMMO CHUCTEeMaTH4eCKd paboTaTh MO M3YYEHUIO TEOPETHYECKOTO
MaTepHala, OCBOSHHIO TUITOBBIX IPHEMOB pPEILICHHs 3a/1a4 10 (PU3KKE U MPHOOPETEHHUIO HAaBBIKOB
HKCIIEPUMEHTAIBHOM paboThI.

CamocrosTrenbHas paboTa COACPKUT CIEAYIOUIME BHUIBl y4eOHOW JesTeIbHOCTH
CTYACHTOB:
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— TEOPETUYECKYIO CAMOIIOATOTOBKY K Y4eOHBIM 3aHATHSAM U K SK3aMEHY 0 KOHCIEKTaM
U yueOHOM uTepaType;

— oopmiteHrE OTYETOB MO PE3yNIbTaTaM JIa0OpaTOPHBIX padoT;

— MOUCK MH(OPMAIIMHU T10 331aHHOM TeMe B ceTu MHTepHeT.

®dI'OC BO T1pebyer mMOArOTOBKM OaKajlaBpOB K HAayYHO-HUCCIEAOBATEIBCKONH W
WHHOBAIIMOHHOM BUAAM MPOQPEeCCUOHATBHON NESTEIBHOCTH, a PU3UKA SIBISETCS OJJHOU U3 OCHOB
Hay4YyHO-TEXHMUYECKOro mnporpecca. IloaToMy nans pa3sBUTUS TBOPYECKOTO MBIIUIEHUS U B
KaueCTBE METOAMKU IPAKTUYECKOIO NPUMEHEHHUS MOJIYYEHHBIX Ha JIEKLUSAX 3HAHUM CTyIEeHTaM
pPEKOMEHIyeTCsl M3y4eHHe M NPUMEHEHHE TEOpUH pelieHus u3odperatenbckux 3amad (TPU3).
Hns BemonHenus: TPM3-3amanuii cTyeHTaM HEOOX0IUMO MMETh HadayibHbIe 3HaHus o TPU3.
Jist 3TOrO0 pEeKOMEHAYeTCsl CaMOCTOATENbHO: 1) U3y4UTh 3JEKTPOHHYIO KHUTY «BBeneHue B
TPU3. OcnoBHble moHsATUA W moaxonb» (http://www.altshuller.ru/e-books/); 2) wuzyuuts
marepuanisl Bukunenuu (http://ru.wikipedia.org/wiki/), naunnas co cinoBa «TPU3»; 3) mpodecTsb
kauru no TPU3 u3 6ubnuorexku Ky6I'Y; 4) nocerurs coorsercTBytomue TPU3-caidThl.

YCcnemHocTb OCBOEHHS CTYACHTOM y4eOHON JUCIHUILIUHBI OTPAXKAETCSI B €T0 pelmuHee —
cymme 0amioB, kotopas (OopMHUpYeTCs B TEUEHHE CEMecCTpa IO pe3yibTaTaM BBINOJIHEHUS
JOMAITHUX paboOT W TBOPYECKUX 3aJaHHM, TECTHUPOBAHHUS, KOHTPOJIBHBIX pPadOT, YCTHBIX
OINPOCOB, BHYTPHUCEMECTPOBOM AaTTECTAllMH, 3alIUT JIAOOPATOPHBIX PAa0OT W AaKTHBHOCTU Ha
CEMHUHApPCKUX 3aHATUSX.

Ha camoctositenbayto paboTy cTyneHTtoB, coriiacHo TpeboBanusm OI'OC BO mo
HAIpPaBIEHUIO paauodu3uKa OTBOAUTCA OKONO 46% BpeMeHH OT O0O0IIeld TPyJI0eMKOCTH
quciumuinHel.  CONpOBOXKIAEHHE  CaMOCTOSITENIbHOM — pabOThl  CTYJE€HTOB  MOJKET  OBITh
OpPraHU30BaHO B CIEAYIOMNX hopMax:

— COCTaBJICHUEM WHJUBUYaJbHBIX IIJJAHOB CAMOCTOSITENIbHOM padOThl KaXKJIOro u3
CTYZICHTOB C YKa3aHMEM TE€MbI U BUAOB 3aHATHH, OPM U CPOKOB MPEJICTABICHHS PE3yIbTaTOB;

— TIPOBEJACHMEM KOHCYJIbTAalUN (MHIMBUIYaJIbHBIX WJIM TPYNIOBBIX), B TOM YHUCIE C
NPUMEHEHHUEM JIMCTAaHLIMOHHOM cpeibl 00yUeHHU .

Kpurepuii onenku 3(ppeKTUBHOCTH CaMOCTOSATEIBHON padOThl CTYACHTOB (POPMUPYETCS
B XOJI¢ NPOMEXKYTOYHOIO KOHTPOJIS NPOLECCA BBINOJHEHUS 3aJaHUl M OCYLIECTBIIAECTCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aUMOAEUCTBHUS.

B coorBercTBMM C O3TUM NpU TPOBEICHUM OINEPATUBHOTO KOHTPOJS MOTYT
UCIIOJIb30BaThCSl KOHTPOJIbHBIE BOIPOCHl KaK K BBINOJHSAEMbIM paboTaM JabopaTOPHOTO
MPAKTUKyMa, TaK U K COOTBETCTBYIOIIMM pa3ziesiaM OCHOBHOM TUCIUIUINHBI.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYNbTALUU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WnauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3ALUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJIy TpernoaaBaTeieM W O00yYaloIMMCS WHBAJIUIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

8 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCII0JIb3YEMbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTe/ILHOIO MPOLEcca MO JMCUUILIHHE (MOTYJII0)

8.1 IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT M

1. KoHCcynpTupOBaHUE OCPEICTBOM 3JIEKTPOHHOM MOYTHI.
2. Vcnonbp3oBaHue 2JIEKTPOHHOM Mpe3eHTauu Ha caiite Moodle KyoI'V.

8.2  IlepeyeHb HEOOXOAUMOIO MPOTPAMMHOIO o0ecriedeHusl

1. Cpena MoaynpHOTO JUHAMU4eCKoTro o0ydenust Moodle.
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8.3

Ilepeyenb HH(pOPMALMOHHBIX CIPABOYHBIX CHCTEM

CrpaBouHo-npaBoBas cuctema «Koncynbrant [Tnrocy (http://www.consultant.ru)
DnexkTponnas oubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
DJEeKTPOHHBINA KaTanor Hay4Hoi 6ubanorexu Kyol'yY

DnexTpoHHas OubimorevHas cucremMa «YHuBepcurerckas oudmmoreka ONLINE»

ouobaroTeyHas cucrema U31aTebCTBA «JIaup»

DnexkTponHas oubnmoreunas cucrema «tOpait» (https://www.biblio-online.ru).

1.
2.
3.
(http://212.192.134.46/MeqgaPro/Web).
4.
(http://biblioclub.ru/index.php?page=main ub red).
o. DJIeKTpOHHAs
(https://e.lanbook.com).
6
9

MarepuainbHO-TeXHUYECKAs1 0a3a, HeOOX0AUMAs VIS OCYIIECTBJIEHUS
00pa30BaTe/ILHOIO MPOLEcca MO0 JMCUHUILIHHE (MOIYJII0)

Bun pabor

MatepralbHO-TEXHUYECKOE 00SCTICUCHHE JTUCIIMILTAHBI
(MoOIlyINst) ¥ OCHAIICHHOCTD

JlaGoparopHble
3aHATHS

CrneunanusupoBaHHas  jaboparopuss MexaHuku (216C),
ocHallleHHast  jaboparopHbiMu  koMmiuiekcamu  JIKT  m
HEOO0XOAMMBIM JTA00OPATOPHBIM 000PYIOBAHUEM.
Crenanu3upoBaHHas J1ab0opaToOpHsi MOJEKYISPHOU (U3UKU
(227C), ocnamennas naboparopHbiMu komiiekcamu JIKT u
HE00XO0IMMBIM JTa0OPATOPHBIM 000PYIOBAaHUEM.
CrneunanusupoBaHHass ~ ja0oparopus  3JEKTpUYECTBA U
Mar"eTusma (3180), OCHAILICHHAs 1a00paTOPHBIMH
komiviekcamu  JIKT  u  HeoOXoaumbIM  J1aGOpaTOpPHBIM
000pynOBaHUEM.

CrneunanusupoBanHas nabopatopust Ontuku ¢usuku (312C),
OCHallleHHast  JlabopatopHbiMu  Komiuiekcamu  JIKO  m
HE00XO0IMMBIM J1a00OPATOPHBIM 000PYI0BAaHUEM.
Crnenuanu3upoBaHHas JabopaTopus aTOMHOW U siAepHOM
¢usuxu (225C), ocHalieHHas J1aOOPaTOPHBIMU KOMILJIEKCAMHU
JIKT 1 Heo6X01MMBbIM J1TaO0PaTOPHBIM 000PYI0BaHHEM.

CamocrogdTrenpHas
paboTta

Aynurtopus 314C, ocHalieHHas: KOMIIbIOTEPHOM TEXHUKOHU ¢
MOJIKJIIOUEHUEM K ceTH VIHTepHET.
Aymutopus 204C, ocHaleHHas KOMIBIOTEPHOM TEXHHUKOM C
MIOJIKJIFOUEHUEM K ceTH VIHTEpHET.
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