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1 Hesn 1 321241 M3y4eHUs IMCHUIIMHBI (MOLYJIs1)
1.1 Mean ocBOeHMSI AN CIUTITIMHBI

VYuebnas auctumummHa b1.0.12.07 «OO0mmii ¢pu3nveckuii MpaKTHKyM» CTaBUT CBOEH LIEJBIO
chopMHpOBATh y CTYIACHTOB 0a30Bble TEOPETUUECKHE 3HAHHUA OO OCHOBHBIX SBJICHUSX, MOHATHSIX,
MOJIEJISAX, 3aKOHAX U METOAAX MEXaHUKH, MOJEKYISIpHOW (PU3MKH, JIEKTpUYECTBA U MarHETU3Ma,
OITUKH, CIEIHAJIbHBIE BOMPOCHI aTOMHOW M sSJpHON (PM3HMKH, a TAKXKe JAaTh HABBIKM BBITIOJIHEHUS
IPAaKTUYECKOI'0 BBIIIOJHEHUS J1a00paTOPHBIX padoT.

1.2 3amauyy IMCUUILINHBI

—  HU3YYEHHE TEOPETHYECKHX OCHOB, TOHSATUN, 3aKOHOB W METOJOB HCCIeI0BaHUI
MEXaHUKH, MOJICKYJISIPHON (PU3MKH, NIEKTpUYEeCcTBa U MarHeTH3Ma, ONTUKH, CIEIHAIbHBIX BOIPOCOB
ATOMHOM W sIIEpHOIN (DU3HKY;

—  O3HAKOMJIEHHME C TpaHUIAMM NPUMEHUMOCTH (QU3MYECKUX MOJeNIel U TeopuH,
MCIIOJIb3YEMBIX JIJISl ONUCaHUs (PU3HUECKUX SBICHHI;

—  OBJAJICHUE HaBBIKAMM W METOJAMH BbIIOJHEHUS JIAOOPaTOPHBIX pabOT MO OCHOBHBIM
paszzeniaM MEXaHUKH, MOJICKYJISIPHON (DU3MKH, JIEKTPUYECTBA U MAarHeTU3Ma, ONTHUKH, CIICHUATbHBIX
BOIIPOCOB aTOMHOM U SIACPHON (PU3UKH;

— TOpuoOpeTeHHWe  yMEHMs ~ HUCHOJb30BaTh  3aKOHBI  (DU3UKKM Ui pPEUICHHS
€CTECTBEHHOHAYYHBIX U TEXHUUECKHX 33]1aY;

—  npuoOpeTeHHe HaBBIKOB TMOWCKA JOMOJHHUTEIbHOW WHGOpMAlUu 10 MEXaHHKH,
MOJICKYJISIPHOM (DPU3WKH, SIEKTPUUECTBA U MAarHETU3Ma, ONTHUKH, CIIEHUAILHBIX BOIPOCOB aTOMHOHN U
AepHON (PU3UKH, CBA3AHHON C UX UCTOPHUEN U COBPEMEHHBIMU JOCTHKCHHUSIMH.

13 MecTo qucuuInHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Huctunnuaa «O0mmil puznyeckuii MpakTUKyM» OTHOCUTCS K oOs3aTenbHoM vactu bioka 1
Moy «Du3ukay yaeOHOTO IUIaHa.

1.4 ITepeyens miaHupyeMmbIX pe3y/bTAaTOB O0y4eHHsI MO JHCHHUILIAHE (MOAYJIIO),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pa30BaTeIbHOM NPOrpaMMblI

N3ydyenue naHHOW y4eOHOW MUCIUIUIMHBI HAMpaBieHO Ha (OPMHUPOBAHHME Yy OOyUYaAIOUTUXCS
CIEAYIOIMX KOMIETECHIINM:

Pe3ynbTaThl 00y4eHUs IO AUCLUIIINHE

Kon u naumenoBanue nHaukaropa™ (3Haem, ymeem, e1aoeem (HABbIKU U/UNU ONbIM
oesimenbHOCmiL))

OIIK-2 Crnoco0eH caMOCTOATENbHO NPOBOAMTH JIKCIEPHMMEHTAJbHbIC HCCJIEI0BAHUA M
HCI0JIb30BATh OCHOBHBIE IPHeMbl 00pa00TKH U NMPeACTABJIEHHUS MOJYYeHHbIX JaHHBIX
OIIK-2 CnocobeH caMOCTOSTENbHO | 3HAeT: MPUHLUIBI pabOThl U METOJbl JKCILTyaTalllH

IIPOBOJIUTH SKCIIEpUMEHTAaJIbHbIE | COBPEMEHHOW anmnaparypbl 1 000pyA0BaHUs
HCCIIEIOBaHM u UCIOJb30BaTh | YMeEeT: MPUMEHATh Ha MPAKTUKE MPUHLUUIBI paboThl U
OCHOBHBIE  IIpMEMBI ~ OOpaOOTKM U | METOABI SKCIUTyaTallid COBPEMEHHOM armaparypsl u
MIpeICTaBICHUSI TOTYYEHHBIX JaHHBIX 000pyI0BaHUs

Brnageer: cnocoOHOCTRIO TOHUMATh IPUHLHUIIBI PAaOOTHI
U METOJIbl DKCIUTyaTallUM COBPEMEHHOM almnaparypbl U
000pyI0OBaHUS

2 CTpyKTYypa M coJep:KaHue TUCIHUIIHMHBI
2.1 PacnpenesieHue Tpy10€MKOCTH I CHUILIHHBI 10 BUAaM padoT

O61mmas TPYAOEMKOCTh JUCIMIUIMHBI cocTaBiaster 9  3au.en. (324 wacoB), wux
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pacmpeneneHye mo BugaM padoT MpeICTaBIeHO B TaOJIUIIE:

Bz yue6Hoii paboTh Beero CemecTpblI (4achl)
4acoB 1 2 3 4
KonrakTHas pa6ora, B TOM 4ncje:
AyauTopHbBIE 3aHATHS (BCEro): 196 34 64 34 64
3aHATHS JIGKIIMOHHOT'O THIIA - - - - -
JIabopaTopHbIe 3aHITHS 196 34 64 34 64
3aHATUS] CEMUHAPCKOTO THIA (CEMUHAPBI, i
NPaKTUYCCKHUE 3aHATHS) - } } -
HNuasi koHTaKTHasi padora:
KonTtpomns camocTosTenbHOi paboTh
(KCP) 10 3 - 3 4
[Tpomexyrounas arrecranus (MKP) 0,8 0,2 0,2 0,2 0,2
CamocTosTeIbHasi padoTa, B TOM
qHCIIe:
[ToaroToBka K 3ammre 1a00paTOPHBIX
pabot 1172 34,8 7,8 34,8 39,8
Koutpous:
[ToaroToBka K 3K3aMeHY
yac. 324 72 72 72 108
O6mast B TOM 4YHCJIE
TPY/I0eMKOCT xkouraxkTHag | 206,8 37,2 64,2 37,2 68,2
padora
3a4. efl. 9 2 2 2 3
2.2 CrpykTypa IucuHIIIHH

Pacnpenencure BUIOB y4eOHOM pabOTHI M KX TPYAOSMKOCTH IO pa3jeaM AMCIUTUIAHBL.
Pa3aesnpl QUCHMIUTHHBI (MEXaHWKa, MOJICKYJIsipHas (u3uka), u3ydaembie B 1 cemectpe (015
cmyoenmos ODO):

Konnuectso yacoB

AynmuTopHas Breaynuropnas
Ne HanmenoBanue paszienos (TeM) Beero paGora paGora
JI I13 JIP CPC
1 2 3 4 5 6 7
1 M3mepeHue MIOTHOCTH MaJbIX Tell 4.4 - - 2 24
MpaBHJIbHON reOMEeTpUYeCcKOr (OPMBI.
OmnpeneneHrne CKOPOCTH 3ByKaMETOI0M
CTOSIYEN BOJIHBI
2 OrnpesnenieHne JIMH KOMETHBIX XBOCTOB 4.4 - - 2 24
3 OnpeneneHre MOMEHTa HHEPLIUUATET 4,4 - - 2 2,4
METOZOM KPYTHIBHBIX KOJICOaHH.
M3mepeHue yCKopeHHsi CBOOOHOTO
MaJIeHUs C TOMOIIBIO MAaITMHBI ATBYyIa
4 [[TpoBepka 3aKOHA COXpPaHEHUS 5,3 - - 3 2,3
umnynbca. Onpenenenne CKOpOCTH MoJieTa
MyJH ¢ TTIOMOIIBIO KPYTHIILHOTO
OayuncTHyeckoro MasiTHUKa. OnpeneneHue




KO3 hULIEHTATPEHUS KaueHUS

5 [Uccnenoranue K.I1.J]. MoTOpa criomMoInpio 4.3 - - 2 2,3
IICHTOYHOT'O TOPMO3a

6 O6opoTHbIi MasTHUK. OnpeneneHue 4,3 - - 2 2,3
[JIABHBIX MOMEHTOBHUHEPIIMH CTATHHOTO
rmapajuiesieune/ia

7 Mastauk Makcsemia, Mastauk O6epOeka. 4.3 - - 2 2,3

Mexanuueckuii ructepesuc. OnpeneneHue
PKECTKOCTHU MIPYKHUH.

8 BaTyxaromue KojaeoaHus. 3aKOHbBI 43 - - 2 2,3
croskHOBeHUH. [IpoBepka3akoHa
COXpaHEHUs UMITYJIbCa

9 |Onpenenenune moxyns FOura. CsizaHHbIC 4,3 - - 2 2,3
KoJIeOaHUs IBYX MasiTHUKOB
10 Onpenenenue kECTKOCTH MPY>KUHBI 43 - - 2 2,3
rpadguyeckuM cnocodbom
11 M3mepenne atMochepHOTro1aBIICHHS. 43 - - 2 2,3
Onpe/eneHne BIAKHOCTH BO3yXa
12 Onpenenenue ko3 duueHTa BHyTPEHHETO 4.3 - - 2 2,3

TPEHMUsI, CPEIHEN JAJIMHBI CBOOOIHOIO
npobera u 3¢(HEeKTUBHOTO THAMETPA
MOJICKYJT BO3/IyXa

13 Onpenenenue OTHOLIEHUS YEIbHBIX 43 - - 2 2,3
reroemMkocTet. Onpenenenue
KOX(QPHIIMEHTa BHYTPEHHETO TPEHHUSI
PKUIKOCTH 110 MeToay CToKca.
M3mepeHue pu3nuecKuxxapakTepucTuK 4,3 - - 2 2,3
BoJbI. Onipeenenne ko3P huinenTa
MOBEPXHOCTHOTO HATSXKEHUS BOJIBI.
Omnpenenenne paanyca Karmuuisipa

14

15 |Omnpenenenne reMnepaTypHOro 4,3 - - 2 2,3
KodQPUIMEHTa THHEWHOTO PACITHPEHHS
MeTasuia

16 Ornpenenenue ko3 duirenta 4,3 - - 2 2,3

TETUTONPOBOIHOCTH TBEPJIBIX TEJI.
OmnpeeeHne TEI0eMKOCTHMETaIa
Hmozo no oucyuniune: 68,8 - - 34 34,8

Pacnipenenenne BuoB y4eOHOW pabOThl M WX TPYAOEMKOCTH IO pas3jeiaM JIUCIUIUIHHBL.
Paznenbl MUCHUIUTUHBL (3JEKTPUYECTBO M MAarHeTU3M), M3y4aeMbie B 2 cemectpe (011 cmydenmos
O®0):

KonnuectBo wacos
No HaumenoBanue pa3zienos (Tem) Aypuropuas BrieayuropHas
Bcero paborta pabota
J I13 JIP CPC

1 2 3 4 5 6 7
1 |PaGora ¢ ocummtorpagom 4.6 - - 4 0,6
5 N3mepenne 31eKTpuIecKoro

CONPOTHUBIICHHUS C TIOMOILIbIO MOCTa 5,5 - - 5 0,5

Yurcrona
3 |ConpoTHBIIECHUE SIIEKTPOIUTOB 5,6 - - 5 0,6




4 |U3smepeHne MHAYKTHBHOCTH KaTyIIKU 55 - - 5 0,5
5 (A3Mepenue SIeKTPHIECKOM EMKOCTH _ ) 05
KOHJICHCATOpa C moMoIsio Mocta CoOTTH 5,9 5 '
6 |M3MepeHne MarHUTHOM MIPOHMIIAEMOCTH
P pOHUIL 45 - - 5 0,5
TOpa
7 |ConpoTHBIIEHHE METAJIIOB 4.6 - - 4 0,6
8 |Msmepenue GONBIINX CONPOTUBIICHUI 55 - - 5 0,5
9 |MowmHOCTE B 1IENU HEPEMEHHOTO TOKA 4.6 - - 4 0,6
10 |U3mepenre BOIbT-aMIIEPHBIX 46 ) i 4 06
XAPAKTEPUCTHUK THOJIOB ' ’
11 [M3MepeHye BONIbT-aMIEPHBIX - ) ) c 0.6
XapaKTEPUCTUK TPAH3UCTOPOB ,
HM3Mepenue ropu3oHTaIbHOM
12 P > 45 i B 0,5
COCTaBIISIOIICH MArHUTHOTO ITOJIs 3eMJIn ’
13 | DkBUNOTEHIMATEHEBIE HOBEPXHOCTH 5,6 - - 5 0,6
14 |SnemenTsI SnEKTpHYECKON HEnH 4.6 - - 4 0,6
Hmozo no oucyunaune: 71,8 - - 64 7,8

Pacripesienenne BUIOB yueOHOU pabOThl M MX TPYAOEMKOCTH 10 pa3jiesiaM JUCIUILTHHBL.
Paznensl quctumuiiabl (ONTHKA), n3ydaemsbie B 3 cemectpe (0151 cmydenmos OPO):

KomnyectBo yacos

Ne AynuTtopHas BHeayauTopHast
B Haunmenosanue paszienos Bceero pabora pabota
J 13 JIP CPC

1 2 3 4 5 6 7

1 [Ompenenenue mokasaress HPEIOMICHHs i i 29
TBEPAbIX WKUAKUX ONTHUECKUX CPE]l. 4 ’ 18

2 |M3yyenue 3akoHOB (oTodpdexTa 4,4 - - 2,2 2,2

3 [Iposepka 3axona Manroca. M3ydenne 4.4 ) i 2.2 2.2
BPAIICHUSTUIOCKOCTH TIOJISIPH3AIIUT

4 |M3yuenue 3putenbHOIt TpyOb H MUKpockona| 4,4 - - 2,2 2,2

5 [Onpezenenne KOHICHTPAIHH PacTBOpa 4.4 i i 2.2 2.2
MOJIIPUMETPOM

6 |[M3ydenue sBneHns qudpakium 4.4 - - 2,2 2,2

7 WccnenoBaHue ONTHYECKUX CHCTEM 4.4 - - 2,2 2,2

g (Crexrpodoromerp ®M-56. Onrrdeckue 4.4 ) i 2.2 2.2
XapaKTePUCTUKU CTEKOI

9 [[Mpogepka 3axkona BprocTepa 4,4 - - 2,2 2,2

10 U3yuenue 3akoH0B poToddPexTa 4,4 - - 2,2 2,2

11 Onpezenenye NpenoMIIsIOIIEro yria 4.4 i i 2.2 2.2
ounpusmel Openens

12 MccnemoBanue MOTPEITHOCTEN ONTHYSCKUX 44 ) i 29 29
CUCTEM ’ ’ '

13 [[posepka 3akoHa JlambepTa 4.4 - - 2,2 2.2

14 OnpeneneHue pajuyca KpUBU3HbL IUH3bL C 4.4 i i 2.2 2.2
momoIbrokoier Herotona




15 CpaBHeHUE TU(PAKITMOHHOTO U 4.4 i i 5o 2.2
ITICTICPCUOHHOTOCTIEKTPOB ’

16 [i3menenue CKOPOCTH CBETa 4.2 - - 1 2,2
Hmozo no oucuyuniune: 68,8 - - 34 34,8

Pacrnipesienienie BUIOB y4eOHOW pabOTHI M MX TPYMOEMKOCTH IO pasjiesiaM JUCHUTLIHHBL.
Pasfensl AMCHUILIMHBL (CIIEIHAIbHBIE BOIPOCHI aTOMHOM W siepHOM (U3MKH), HM3ydaembie B 4
cemectpe (015 cmyoenmos ODO).

KonuuecTBo yacon
No HaumenoBanue pasnenos (Tem)
Bcero AynuropHas BHeayuTopHas
paborta paborta
J I13 JIP CPC
1 2 3 4 5 6 7
1 OmnpepeneHre OTHOLICHHUS 3apsiia
3JIEKTPOHA K €r0 Macce METOJI0M 7,2 - - 4,3 2,9
MarHeTpoHa
2 | Aromusie moaenu Jx. Tomcona u D. 7.2 ) ) 43 2.9
Pezepdopna
3 | Onbir ®panka u [epua 7,2 - - 43 2,9
4 |M3ydeHne cepualbHbIX 3aKOHOMEPHOCTEH B 7.2 ) i 43 2.9
CIIEKTpE aToMa BO0pO/Ia
5 |Cnektp atoma Bogopona. Atom Bopa 7,2 - - 4,3 2,9
6 |U3yuenue crexTpa aToMa HaTpHUS 7,2 - - 4.3 2,9
7 | V3yueHne HEOH-TENMEBOTO JIa3epa 7,2 - - 4,3 2,9
8 |IlorpemHocTy npu saepHO-HU3UISCKHX 7.2 ) i 43 2.9
U3MEPEHUSX
9 |M3yuenue ra3zopaspsaHOro CUETYNKA 7,2 - - 43 2,9
10 | M3yuenne COMHTHIIAIMORHOTO IETEKTOPA 7,2 - - 43 2,9
11 | Onpenenenne akTHBHOCTH UCTOYHUKA 7,1 - - 42 29
12 W3yueHne CIIMHTUILISIIHOHHOTO TaMMa- 6.1 i ] 42 19
CIIEKTPOMETpa
W3yuenue pacpocTpaHeHus Oera-
13
U3JTYYEHHUS] B HEKOTOPBIX MaTepHaiaX U B 6,2 - - 4,2 2
BO3/yX€
14 |M3yuenne YTIIOBOTO PACTIPE/IeIeHHs 6.2 i i 42 5
KOCMHYECKUX JTyuei
15 | lo3uMeTpuYecKre BEIMIUHBI U UX 6.2 i i 42 9
HU3MEPEHUS
Hmozo no oucyunaune: 103,8 - - 64 39,8

2.3 Coaep:xaHue pa3ieoB IMCHUILINHBI
2.3.1 3ausaTHA JEeKIMOHHOI0 TUIIA

3aHsaTHS JICKOMOHHOT'O THIIA - HC IMTPECAYCMOTPCHBI.

2.3.2 3aHATHSA CEMMHAPCKOr0 THNA

3aHATUSI CEMUHAPCKOTO TUIIA - HE MPEyCMOTPEHBI.

2.3.3 JlaGopaTtopHble 3aHATHS



HaunMeHnoBaHue pa3iesioB AUCIHUILIMHBI (MEXaHHMKA, MOJIEKY/IsIpHast (PU3UKA), H3y4acMbIX B
1 cemectpe (Omscmyoenmos ODO):.

Ne Ne pasnena HaumeHnoBanue nabopaTopHbIX paboT Popwma Tekytuero
/i JUCIUILTNHBI KOHTPOJIS
1 2 3 4
Junamuka 3MepeHue yckopeHusi CBOOOIHOTO MaJeHHUsI C Otuer u 3ammura
1 | MarepuasbHOMTOUYKHU [MOMOIIBIO MAIIUHBI ATBY/A. nabopaTtopHoOi
OOOpPOTHBIN MasITHUK. paboThl
MccnenoBanue KUIIJI. MoTopa ¢ IOMOIIBIO
IMTEHTOYHOT0 TOPMO3a. OTuer U 3amuTa
2 | 3akomsr coxpanenus [IpoBepka 3aKkOHA COXPAHEHUSI UMITYJIbCA. 3AKOHBI J1a60paTOPHOI
cTonkHOBeHUil. [IpoBepka 3aKoHacoXpaHeHHs paGoTHI
MITyJIbCa.
OnpeneneHre  IVIaBHBIX MOMEHTOB uHepuuu | OT4YeT u 3ammra
4 HennepumansHsie CTaJIbHOTO NapajlieienuIesa. nabopaTopHO
CHCTEMEI OTCUETA MasitHuk Makcgernna. paboThI
Mastauk O6epOeka.
Kunemartuka OnpeneneHre CKOPOCTH MoJeTa Mylu ¢ nomoinsio| OTYeT U 3ammra
5 | aOCONIOTHO TBEPAOTO [KPYTHJIBHOTO OAJUTMCTHYECKOTO MasiTHUKA. nabopaTopHOI
Tena paboThI
Junamuka abcotoTHO [Onpe/iesieHne MOMEHTOB HHEPLIMM TBEPABIX Tell ¢ | OTder u 3ammra
6 TBEP/OrO Tena [TOMOIIBIO0 KPYTUIIBHBIX KOJICOaHUIA. nabopaTtopHoi
paboTsl
3MepeHue MIOTHOCTU MajblX TeJ MPaBUIBLHOU
reOMEeTPUUECKON (OPMBI.
OnpeneneHne JUIMH KOMETHBIX XBOCTOB.
OCHOBBI Mexauuku |ONpeaenenue Ko3pGpuuuenTa TpeHUs KaueHuUsl. OTueT ¥ 3amuTa
7 | medopmupyembix Ten MexaHUYeCKUN TUCTEPE3UC. n1abopaTopHOii
Ornpezenenne KECTKOCTU MpyKuH.OnpeerneHue paGoTHI
Monaynst FOnra.
Onpenenenue KECTKOCTU MIPYKUHBI
rpadu4ecKuM CrocoooM.
OnpeneneHre CKOPOCTH 3ByKa METO/0M cTosueil | OTder u 3ammra
8 Komne0anusg u BoHBI [BOJIHEI. 3aTyxanmHe KOJIEOAHHS. na6opaT0pH017I
CBsi3aHHBIE KOJIEOAHUS IBYX MasiTHUKOB. paboThI
Ornpenenenue YHUBEPCAIBHON ra3oBoi
roctostHHOM. IIpoBepka 3akoHa boins-Mapuorra.
OmnpeneneHne HEU3BECTHOrO0 00beMa Cocy/aa.
W eanbHbIATa3 3mepenue aTMochEepHOTo AaBJICHUS. Oruer u sammra
OmnpenenenuearMochepHOro JaBJICHUS, .
9 nabopaTopHOit
cronb3yss  3akoH  boitng-Mapuorta u U- 60TEI
9 00pa3Hyo TpyOKy. pabo
Onpenenenne BIaKHOCTH BO3TyXa.
OnpeneneHne BIaKHOCTH BO3/lyXa B KOMHAre,
3Mepsis JaBJIeHHEe HACBIIIIEHHOT 0 napa.
Onpenenenre TEMIONPOBOIHOCTH BO31yXa.
Onpenenenne  KodpuUUEHTa  BHYTPEHHETO

SIBieHns mepeHoca B

ra3zax

TpEeHHs, CpEeAHEH NIMHBI CBOOOJHOTO mpodera u
P PeKTUBHOTO THaMeTpa MOJICKYJT BO3IyXa.

OnpeneneHne napaMeTpoB MOJIEKYJI, BXOASIINX B
COCTaB BO3ayxa, ucnonb3ys (opmymy Ilyaseitns

OT4eT U 3ammTa
71a00paTOpHOIL

8
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JUIsL  [pollecca MPOXOXKACHMST BO3JAyXa 4Yepe3
TOHKWW KanuJuIsip.

OnpeneneHne BA3KOCTU BO3JyXa 110 €r0 TEUEHUIO
B Karmuuisipe.

3ydeHre TaMUHAPHOTO U TypOYJICHTHOTOTCUCHHUS]
rasa.

paboThI

TepmoauHamMuka

Onpenenenue OTHOILICHUS yAEIbHBIX
TETNIOEMKOCTEN.

OnpeneneHue Mokaszarenss aauadarbl METOJ0M
Knemana-/[ezopma.

Omnpenenenue moxasaTens aauadaTbl MO0 CKOPOCTU
3BYyKa IIPH pa3HbIX TeMIIepaTypax.

Omnpenenenue TemmepatypHoro ko3dduuuenra
TaBJICHMUS. Haxoxnenue MOIIIHOCTH,
TETIIOEMKOCTH 51 KIIJg HarpeBaTes.
Onpenenenye TermI0eMKOCTH BOIBL.

OTt4eT U 3ammTa
n1abopaTopHOii
paboThl

11

PeansHEble ra3el,
YKUJIKOCTH U TBEPJIbIE
Tena PeanbHbIe rassl,
YKUJIKOCTH U TBEPJIbIE

Tena

Omnpenenenne  Kod(p(UIMEHTa  BHYTPEHHETO
TpEeHHS KUIKOCTH 1o MeToay CTokca.
Brrauciienne KodQQuimeHTa BHyTPEHHETO TPEHHUs
[IIMIEpUHA, HM3MEPsisl CKOPOCTh TAaJeHUS B HEM
CBHHIIOBOTO IITAPUKA.

3mepenne (QHU3MUECKUX XaPAKTEPUCTUK  BOJIBI
HaxoxaeHue yaeiabHOW TEIUIOTBI — WCIApEHHS]
BOJIBI.

3Mmepenne GU3NIECKUX XapaKTEPUCTHK BOJIBI.
VccnenoBaHe MOBEPXHOCTHOTO HATSDKECHUS U
BSI3KOCTH BOJIBI B TMATIA30HE TEMIIEPATYP.
Onpenenenre KodPPUIMEHTa MOBEPXHOCTHOTO
HATSKCHUS BOJIBI.

Onpenenenue KOdPQPHUIMEHTa TMTOBEPXHOCTHOTO
HATSOKCHHSI BOJBI METOJAaMH OTPhIBA KaIUTH ||
[TPOBOJIOYHOMN TETIIH.

OmnpeneneHne pajanyca Kanmmusipa.

Onpenenenue panuyca Kanuyuisapa v
ucnonb3oBanueM  opmynsr  Ilyazeitng s
MIPOTEKAHUS KUAKOCTU TIO KAMUIUISIPY.
OrnpezenieHne  TeMIiepaTypHoro KodhduimeHTa)
IMTUHEIHOTO paclIupeHus MeTaa.

Onpenenenue koa¢dunrenHTa JMHENHOT O
pacIIUpeHus]  ATIOMHUHHEBOTO,  METHOTO U
PKEIIE3HOTO CTepXKHEW B JHMAara3oHe TeMIepaTyp
20-100 °C.

Onpenenenre K0dPPUIMEHTa TETUIOMPOBOIHOCTU
TBEPABIX TEII.

Onpenenenre K0dPPUIMEHTa TEILIOMPOBOIHOCTU
OPTaHUYECKOTO CTEKJIa METOJOM CpaBHEHHS ¢
PTaJIOHHBIM 00PA3I[OM U3 YOOHUTA.

CBOMCTBa TBEPAOTO TENA.

OnpeneneHne  TEIUIOEMKOCTH M TEIJIOTHI
TUTABJICHHUS METAJLIA.

OmnpezneneHne TEMI0EMKOCTH MeTalia.
Onpenenexnue YACIbHON TEMJIOEMKOCTHU

AJIFOMHWHUA n KCIIC3a KaJIOPUMCTPUICCKUM

Otyer u 3ammTa
nabopaTopHOI
paboTsl
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METOLOM.

CBoOMCTBa TBEPAOTO TENA.

OrnpeziesieHHe TEIUIONPOBOJHOCTH METAJIOB
ITUDJICKTPUKOB.

u

HanmenoBanue pasiaenoB JUCHUIUIMHBL (DJIEKTPHYECTBO M MArHETH3M), HM3y4aeMbIX B 2
cemectpe (015 cmyoenmos ODO).

No HaumenoBanuepasaena dopma TEeKyIIEero
B (Temsl) HaumeHnoBaHue 1a60paToOpHBIX paboT KOHTPOJIS
1 2 3 4
Pabora ¢ ocumiutorpadoM. DKBUMIOTEHIIUATBHBIE  [OTUET | 3amuTa
1 €) JIEKTpOCTaTUKaA IMOBEPXHOCTH. na6opaTopH0171
[paboThI
[locTostHHBIN Conpotusienue MetaiioB. M3mepenue Oonpiux [OTUeT U 3amuTa
2 PIEKTPUYECKHU TOK CONPOTUBIICHUM. lmabopaTopHOi
a00ThI
Cranunonapaoe M3mepenne  TOpPU3OHTAIbHOM  cocrtaBisiomiel| OTder u 3amura
3 MarHuTHOE M0JIE B [MAarHUTHOTO IOJIS 3€MJIU. nabopatopHoit
BaKyyMe paboThI
DJIEKTpOMarHuTHas Otuer u 3amura
4 HMHOYKIUS M3MepeHne HHAYKTUBHOCTH KATYIIKH. 71a00paToOpHOI
paboThI
DnekTpruyeckoe moJieB [M3mMepeHne 31eKTPUIECKOTO COMPOTUBIICHUS C OTyeT u 3ammTa
5 BEILECTBE. [MOMOIIIbI0 MOCTa Y UTCTOHA. lmabopaTtopHoi
JnpnexTpuku [paboThI
MarnuTHOe nosne B Otuer u 3ammra
6 BEIIIECTRE. I3MepeHne MarHUTHOM TPOHKUIIAEMOCTH TOPA. 71a60paTOPHOI
MarneTuku paboThI
DNIEKTpOMarHUTHBIE Otuer u 3ammra
7 Kosie0aHusl. ComnpoTHUBIIEHHUE 3JIEKTPOIUTOB. MOIIHOCTH B LIETIH 1a00paToOpHOIL
IlepemenHbII [EPEMEHHOT'0 TOKA. paboTsI
AIIEKTPUUYECKUN TOK
VYpaBuenussMaxkcaerna. Otuer u 3ammra
8 | OnexkTpoMarHuTHBIE |[HI3MepeHUe INEKTPUYECKOU EMKoCTH| J1abOPAaTOPHOH
BOJIHBI KOHJIEHCAaTOpa ¢ MoMoIbio Mmocta COTTH. paboThI
M3mepeHne  BOJIBT-aMIIEPHBIX  XAPAKTEPUCTHK
IIpupona HocuTenel JPIHOIOB. Otyer u 3ammra
9 Toka. KOHTaKTHEBIE I/I3MepeHI/Ie BOJIbT-aMIICPHBIX XapakTCpUCTUK ﬂa60paT0pHOI7I
SIBJIEHUS TPaH3UCTOPOB. paboThI
DIIEMEHTBHI 3JIEKTPUYECKOM TEIH.
HaumeHoBaHMe pa3jelioB JTUCIHMIUIMHBI (ONTHKA), HW3ydaeMblx B 3 cemecTpe (0
cmyoenmos ODO):.
Ne |HammeHnoBanuepasmena HanmenoBanue mabopaToOpHBIX paboT Popwma TeKyIuero
KOHTPOJIA
1 2 3 4
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IIpoBepka 3akoHa Maimoca. M3ydenue BpameHus
[JIOCKOCTH MOJISIPU3ALIUH.

OT4eT U 3ammTa

1 Tonstpusauus cBera Ornpenenenue KOHIICHTpAIlUU pacTBopa | naGopaTopHOii

MOJISIPUMETPOM. paboThI

[IpoBepka 3akoHa bproctepa.

OrnpeneneHye NpeioMISIONIero yriia OUIpPU3MbL Otuer u 3ammra
2 |Uurepdepennuscera |[PpeHes. n1abopaToOpHOM

Onpenenenue paauyca KpPUBU3HBI JIMH3BI C paboTsI

oMo Kosel HproToHa.

3y4yeHne 3aKOHOB TEIJIOBOTO U3TY4ECHHUS. Otuer u 3ammura
3 KpanToBas ontuka |[V13y4eHHe 3aKoHOB (hoTodddekTa. 11a00paTOpHOM

l3MeHeHne CKOPOCTH CBETA. paboThI

M3ydeHue siBIeHUS AUppakiuu. Otuer u 3ammura
4 Jludpaxuus cBera CpaBHeHHE IM(PAKIMOHHOIO M JUCIHEPCUOHHOIO | J1abopaToOpHOM

CIIEKTPOB. paboTsI

OrnpezesieHne moka3aressi MPeIOMIICHUST TBEPABIX

U SKUJIKUX ONTUYECKUX CPell. Otuer u 3ammTa
5 reOMeTpI/I‘IeCKa}IOHTI/IKaH?’yquHe 3pUTEIBHON TPYOBI U MUKPOCKOTIA. 71abopaToOpHOii

VccnenoBaHne ONTHYECKUX CUCTEM. padoTHI

VccnenoBanue MOTPEITHOCTE  ONTHUYECKUX

CHCTEM.

CpaBHeHHe TU(PPAKIIMOHHOTO U JTUCIIEPCUOHHOTO

CTICKTPOB. 6 Otyer u 3ammTa
6 |Ilncnepcis creta g;g;?;%ig:ﬁﬁfgemﬂ OM-56. Omruyeckue | o OpATOPHOi

: paboThI

[TpoBepka 3akoHa JlambGepra.

HaumeHnoBaHue pa3enoB TUCIUIUIMHEI (ClielnaibHbIe BOIMPOCHl aTOMHON U SAEpHON PU3HKN),
usydaembix B 4 cemectpe (012 cmyodenmos ODO):.

HaumenoBanue dopma TEeKyIIero
No Copepxanue pazzaena
pasznena KOHTPOJISI
OtyeT u 3ammTa
1 Beenenue B OrmpezenieHre OTHOIIEHUS 3apsia IEKTPOHA K 260DATODHOG
aATOMHYIO (DH3HKY €roMacce MEeTOJJ0OM MarHeTpoHa. patob
paboTHI
[TnanerapHas Otuer u 3ammra
P Atomubie monienu JIx. Tomcona u 3. T
2 MOJICJTh aTOMa nabopaTtopHOi
Pesepdopna.Oneir @panka u ['epra.
Pezepdopna—bopa paboTsl
YpaBHeHust .
e anmrena i W3ydyeHne cepuallbHBIX  3aKOHOMEpPHOCTEU Otuer u 3ammra
3 peil p BCIIEKTPE aToMa BOJOPO/Ia. nabopaTopHOit
KBaHTOBAs TEOPHS
Crnektp atoma Bosopoaa. Atom bopa. paboTsI
aToMa BOJ0poJia
OTdeT m 3ammTa
MHOT037IeKTPOHHBIE .
4 ATOMBL N3ydeHne criekTpa aroMa HaTpHsl. naboparopHoit
paboThI
Onruueckue Otuer u 3ammra
5 KBaHTOBbIE N3y4yeHne HEOH-TEMEBOTO J1a3epa. nabopaTtopHoit
TE€HEepPaTOPhI paboTsl
Otuer u 3ammura
6 | PagmoakTHBHOCTH Omnpenenenre akTHBHOCTH UCTOYHUKA. nmabopaTopHOH
paboTsl
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Bianmogeiicteie  |[IOTPELIHOCTH npu AJIEPHO- o
SIIEPHOTO U3JIYUYECHUS (bl/IBI/I‘IeCKI/IXI/ISMepeHI/IHX. TICT 1 3amn€a
7 nabopaTopHOI
C BEIIECTBOM N3ydenue razopa3psaHOro CUeTYHKA. paBoTEI
N3ydeHne COUHTHILISIIMOHHOTO JIETEKTOPA.
Nzyuenue CUUHTHIISIIIIOHHOTO
DKCIEPUMEHTHI B OrTueT U 3amuTa
ramMmma-CreKkTpoMeTpa. .
8 (hU3UKE BHICOKHX nabopaTopHOI
SHEprHit N3ydyenne pacrnpocTpaHeHuss OeTa-u3IydeHus paBOTHI
B
HEKOTOPBIX MaTepuaax 1 B BO3JIyXe.
CoBpeMeHHbIe
acTpodu3nyecKue
N3ydeHue yrioBoro pacnpeaencHus Otuer u 3amura
MIPEICTABIICHHUS. N .
9 KOCMHYECKUXJTY4Eil. nabopaTtopHoOi
OTKpBITBIE BOIIPOCHI
Jlo3umeTpudecKke BETUYUHbBI U UX U3MEPEHUSL. paboTsI
(UBHUKY sA7Ipa U YaCTHUII

234

IIpumepHasi TeMaTHKa KypCcOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl HE MPeyCMOTPEHBI.

2.4

PadoTHI 00yYAIOIIUXCS MO JUCIHUILINHE (MOTYJII0)

Ilepeyenb y4eOHO-MeETOAMYECKOr0 oOOeCHeYeHUus1 ISl CAMOCTOAITEJIbHOMI

No Bux CPC [lepedyenn yueOHO-METOUYECKOTO 00ECTICUeHUS JUCITUTIITUHBI
B T10 BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
[TpopaboTka .
1 | reoperiueckoro Metoaudeckue pEeKOMEHJALMKA [0 OPraHu3alud  CaMOCTOSITEIbHON
pabotsl ctynentoB, ®I'BOY BO «Ky6I'Vy, 2012. - 33 c.
Marepuana
1. Bymenena FO.1. Kak npaBunbHO HamucaTh pedepar, KypcoBYIO U JIH-
IJIOMHYIO paboThl: YdeOHoe mocobue st 6akanaBpoB [DNEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. Aad. — M.: Jlamkos u K, 2016. —
140 c.
2 Pedpepar https://e.lanbook.com/book/93331.
2. Kysnenos U.H. Pedeparsl, KypcoBble 1 AUIIIOMHBIE PAOOTHI.
MeTtoauka moAroToBKH U odopmieHUs [DIeKTpOHHBINH pecypc]: yuel.
nocobue — JaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beuierxanuna A.O. JlenoBble U Hay4dHbIE NMPE3EHTAUUH [DIEKTPOHHBIN
3 npe3eHTaluu | pecypc]: yueOHoe mocobue — DnekTpoH. naH. — M., bepnun: J{upexrt-
10 TeEME Menua, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

VY4ebHO-MeToIM4YeCcKHe MaTepHaibl JUIsl CaMOCTOSTENbHON paboThl 00ydJaroUMXcss U3 yucia
WHBAJINJIOB U JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3710poBbsi (OB3) mpenocraBnsioTcsB popmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbSI U BOCTIPUATHUS HHPOPMAITIH:
Jljig U1l ¢ HapyIIeHUsIMU 3pEHUS:

—B Me4aTHOM (hopMe yBeTMUEHHBIM HIPUPTOM,

— B (hopMe FNIEKTPOHHOIO JOKYMEHTa,/[J1s1 JIUIl ¢ HapyIIEHUSIMU CIlyXa:
— B IeYatHoi ¢opme,

— B (opMe 2IEKTPOHHOTO IOKYMEHTA.
JlJis U1l ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIILHOTO armapara:
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— B IeYaTHOH dopme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA,

JlaHHBII TIEpEYeHb MOXKET OBITh KOHKPETH3HUPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yyJarouuxcs.

3 OO0pa3zoBaTebHbIC TEXHOJIOTHH

[Ipu peanuzanmuu y4eOHOM pabOTHI MO OCBOCHUIO AUCHUIUIUHBI «OOmMUN (PU3NIECKuit
NPaKTUKYM» UCIIOJB3YIOTCS COBPEMEHHBIE 00pa30BaTelIbHbIC TEXHOJIOTHH:

—  uH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;

— npobieMHOe O0ydeHHE.

JlaGopaTopHble 3aHATHSA TPOBOJATCA B  CICHUAIM3UPOBAHHBIX JIAOOpAaTOpUSAX Ha
71a00paTOPHBIX YCTAHOBKAX MHIUBUAYAJIbHO WM TPYIIAMH CTYICHTOB U3 2 YEIIOBEK.

DddexTuBHOCTD y4eOHOM JeATEIbHOCTH CTYJIEHTOB OILICHUBAETCS 10 O0aJIbHO-
PEeiiTUHTOBOM cCUCTEMeE.

B ydebHOM mporiecce UCTIONB3YIOTCS CIEAYIONINEe AKTUBHbIE H UHTEPAKTUBHBIE (DOP- MbI
MPOBEJCHUS 3aHITUN: JUCKYCCHs, MOMCKOBas Oecenma, TBopueckue HHCTpymeHThl TPU3, pazbop
KOHKPETHBIX CUTYaIMii, paboTa B MaJbIX IPyIIax.

Jlns Ui ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBSI NIPEIyCMOTPEHA OpraHU3allvsl
KOHCYJIbTAIMi C MCIIOJIb30BAaHUEM DJICKTPOHHOM ITOYTHI.

4 OueHOYHbIE CpPeICTBA JJsl TEKYILIero KOHTPOJsI yCIeBAeMOCTH U MPOMEKYTOYHOM
arrecTaumMu

4.1 DoH/I OLIEHOYHBIX CPEACTB /ISl IPOBeleHUs TEKYLero KOHTPOJIst

Mexanuka

dusnyecKkue BeIMYUHBI U UX u3MepeHus. CUCTEMBbI €IUHMUII.
Onpenenure npupoy 3ByKa.
UYto Takoe BbICOTa 3ByKa?
UYro takoe unTepdepeHus u qudpaxius BoIH?
Uto Takoe cTOsTYHE BOJHBI?
Kaxkue cuctembl oTCUeTa U CUCTEMBI KOOPMHAT BbI 3HaeTe?
Ornucanue NBMXKCHHS MaTEpPUATbHOW TOYKH B BEKTOPHOW UM KOOPJIWHATHOM (dopme.
Bektop mnepememienus. CkopocTb. YckopeHue. PaznokeHue BeKTOopa IOJHOTO YCKOpEHHUs Ha
HOPMAaJIbHOE U TAHT €HI[UATBHOE.

NookrwnpE

8. Uro Takoe MpOJONIbHBIE U TMOMEpeYHbIE BOJHBI, aMIUIUTYyAa, (asa M CKOpPOCThH
pacrpocTpaHeHus BOJIHBI?

9. UYTto Takoe BEKTOPHI YIJIOBOM CKOPOCTU U YIIIOBOTO YCKOpEHUs?

10. Urto Takoe MrHOBEHHAsl OCh BpallleHus?

11. Omnpenenure cuny Ctokca.

12. UYrto Takoe 1000BOE COMMPOTHUBIICHHUE U TTOAbEMHAs cuiia?

13. Yrto Takoe BA3KOCTb KUIAKOCTH?

14. JatiTe onpeneneHune TaMUHAPHOTO U TYPOYJICHTHOTO TEUCHUS.

15. UYro Takoe uncio Peiinonbaca?

16. ChopmynupyiiTe NIpUHIMI OTHOCUTENBHOCTH [ anuies.

17. [TprunHa NOCTOSIHCTBA CKOPOCTH CBETA.

18. Onpenenure ciencTBue u3 mpeodpasoBanuii Jlopena.

19. OTHOCUTENBHOCTh OJHOBpEeMEHHOCTH. [lnuHa nBukymierocs tena. Temm xopa
JBIKyIMXCs 4acoB. Cl10’KeHNE CKOPOCTEN.

20. Cdhopmynupyiite 3akons! bepaymu.

21. CBolcTBa KUJKOCTEH M Ta30B. 3aKOHbI THIPOCTaTUKHU. CTalMOHAPHOE JIBUKEHUE
JKUJKOCTU. Y paBHEHUE HEPA3PHIBHOCTH.

22. Cunbl m B3auMmozencTBus. YeTblpe THUMa B3aMMOJCHCTBHM M UX CpaBHUTEIbHAS
XapaKTEepUCTHUKA.
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23. Chopmynupyiite 3akonbl HproTOHA.

24, Hedopmarust  CIUIOIIHBIX — cpeA. Ympyras W ocraroyHas — Jedopmanus.
KonnyectBennas xapakrepuctuka nedopmanuii. 3akoH ['yka, momyns FOHra. DHeprust ynpyrux
nedopMaruii.

25. HeunepuuanbHble Bpamaronmecs: cucteMbl koopauHatr. KopuonncoBo yckopeHwHe.

Cwibl MHEpLMHM BO Bpaljarolieics cucreme koopauHaT. HewHepuuanbHas cucteMa KOOpIUHAT,
CBSI3aHHAs C IOBEPXHOCTHIO 3€MJIN.

26. MowmeHT umnyabca. MOMEHT cuibl. Y paBHEHUE MOMEHTOB.

27. MoMeHT cuiibl, IecTBYIONIEH Ha cucTeMy. LleHTp macc. YpaBHEeHHME MOMEHTOB IS
CHUCTEMBbI MaTepUAIIbHBIX TOYCK.

28. 2.0npenenenre HewHepUHAIbHBIX cucTeM. Cunbl uHepuuu. HeuHepiumaibHbie

CUCTCMbI, ABMXXYHIUCCA HpSIMOJII/IHGfIHO. HepecomocTsb. FpaBI/ITaI_[I/IOHHaH U HWHCpPTHAad MacCChI.
HpI/IHHI/IH OKBHBAJICHTHOCTH.

29. 3aryxatomue koaebanus. JlorapudpMudyeckuii JeKpEMEHT 3aTyXaHusl.

30. Cucrema MatepualibHbIX ToueK. IMnynbsc cucteMbl. MOMEHT UMITYJIbCA.
Pabora cuiel. Kunernueckast sneprust. CuitoBoe mosie. PaboTa B moTeHIIMAIBHOM TOJIE.

31. CrnosxeHue nepneHAuKyIsSpHbIX Kojebanuit. durypsl Jluccaxy.

32. Bekropnas nmuarpamma. [IpencraBienue konebanuii B KOMIUIEKCHOM (hopme.

33. CnoxxeHue kKoyie0aHul OJTHOTO HalnpaBiieHus. bueHus.

34. CBs13b cuJIbl ¢ OTEHIMATIBHON 3Heprueil. HopmMupoBka noTeHIMaIbHON YJHEPTUH.

DHeprusi B3auMOIUCTBUS.

35. MaremaTnueckasi CyIIHOCTh 3aKOHOB COXPaHEHHs. 3aKOHBI COXPAaHEHHs YHEPTHUH,
UMITyJIbCa 1 MOMEHTA UMITYJIbCA B HEPETSTUBUCTCKOM CITydae.

36. MaremaTiueckuii 1 GU3NIECKUN MasITHUKH.

37. OO6mue cBegeHuss O KojeOaHUSAX. YpaBHEHUS TapMOHMYECKUX KOJICOaHHIA.
[MapMoHnYecKuit OCIUILIATOP. DHEPTUst KoJieOaHUH.

38. CooTHolleHne MexJy Maccod U »Heprueil. CBs3p 3aKOHOB C CHMMETpHEH
POCTPAHCTBA M BPEMEHH.

39. 3aKOH BCEMUPHOTO TATOTeHUs. | paBUTaIlOHHAast SHeprus. 3akoHsl Kemepa.

40. 2.Cyxoe tpenue. Bsskoe Tpenue. Tpenne kauenus. Pabora cun Tpenus. SBieHue
3acrosd. SIBnenue 3aHoca. Popmyna Crokca.

41. JBm>keHue Tena, 3aKpEeIUICHHOro B ToYke. ['mpockombl. ['mpockonmuueckuii 3hdexT.
[Tpeneccus u HyTanus ocu THPOCKOMA.

42. BriBenute ypaBHeHHe Metepckoro.

43. Beisenute hopmyny Llnonkosckoro.

44, OO0mue cBefieHUsT O PESITUBUCTCKOM JBHKEHHS Tel MepeMeHHoM macchl. Obmias
XapaKTePUCTUKA PA3INYHBIX BUJOB PEAKTUBHBIX JIBUTATEINICH.

45. AHAaJIOTH MOCTYMATEILHOTO U BPAIIaTeIbHOTO JBMKEHUS.

46. .Kunernueckass sHeprus Bpalmarouierocs TBepaoro Tena. Pabora m MOIIHOCTH BO
BpaIaTeIbHOM JIBUKCHUU.

47. VYpaBHeHue ABIKEHHUsS TBepaoro Ttena. [loHsTHe o TeH3ope uHepuuu. [ aBHBIE
OCH ¥ TJIaBHBIE MOMEHTHI HHEPIIHH.

48. Bomyxnennsle konebanust Ilepexomnbiii pexxuMm. AmmiauryaHas u o (azoBas

pe30HaHCHbIE KpUBbIE. JJOOPOTHOCTH.
49. BrluncneHue MOMEHTa HHEPIIUN OTHOCUTENBHO ocu. Teopema [toiirenca — [lteitHepa

MornexynsipHas pusnka
OnummTe TpOCTEUIIYI0 MOJIEb BEIIECTBA — UACAIBHBIN Ia3.
Kakue ynporienus nenaiuch npu BeIBoje OapoMeTpruuecKoi hopmMyisl?
Kak M0oxHO mpuOIM3UTENBHO OLEHUTH BBICOTY aTMOC(EpbI?
OO6mbsacHuTe PU3NUECKUl CMBICT pactipenenenus boabimana.
KaxoB ¢u3udeckuii cMbICT GYHKIIMH pacIipeeIeHUs] MOJIEKYII IO CKOPOCTSM?
ITpuBenuTe NpUMeps! UCIOIb30BAHUS BAKyyMa B TEXHUYECKUX yCTPONUCTBAX.

oakrwnE
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7. B uém cymHocTh siBieHuil mnepeHoca? KakoBbl OHM M NOpU KAaKUX YCIOBHUSX
BO3HUKAIOT?

8. [Touemy nuddy3us KuakocTed MNPOUCXOIUT 3HAYUTEIBHO MEIJIEHHEE, YeM
g dy3us ra3os?

9. Uto HazwBatoT koddduimentom muddys3uu (BA3KOCTH, TETUIONPOBOIHOCTH)? OT
KaKHUX MapaMeTpPOB OH 3aBHUCHUT JJIsi Ta30B?

10. Kak BsI3KOCTh ra30B 3aBUCUT OT TeMIepaTyphi?

11. [Touemy Temnoémkocts Cp Oonbme Termnoémkoctu Cy?

12. UTo MmpoHMCXOIUT C TEMIIEPATypoi rasa, €CiM OH PACHIUPSETCS MPU MOCTOSHHOM
NaBJIEHUU?

13. UTO IpOUCXOANT C TEMIIEPATYpOH Ta3a, €CIM OH PACHINPSCTCS aauadaTHIecKu?

14. B nusenpHOM nBUraTenie BO3JyX IOABEPraeTcs OUYEHb CUJIBHOMY M OBICTPOMY
cxkaruro. [l gero 3to nemaercs?

15. Kakne KOHCTpYKIMH  «BEYHBIX JBHUTaTeleil» «CO3laHb» IO 3aKOHaM
MOJIEKYJISIpHOU pu3uku?

16. OObsicHUTE  pa3NIUyYUe  OKCIEPUMEHTANBHBIX  HM30TepPM M HU30TEPM,
COOTBETCTBYIOLIMX ypaBHEHUIO BaH-nep-Baanbca.

17. Kakyto ®uaKocTh MOKHO HAJIUTh B CTaKaH BBIIIE €ro Kpacn?

18. [Touemy y Bcex BEIIECTB IOBEPXHOCTHOE HATSHKEHHE YMEHBIIAeTcs C
YBEJIIMYECHUEM TEMITEPaTyphl?

19. Kunkue gexapcTBa 4aCTO OTMEPSIOT KAIUISIMU. SIBJIsieTcs U 3TO JOCTaTOYHOTOYHOM
Mepoit?

20. UYrto Takoe «OMMeTaI» U T/Ie OH IPUMEHSIETCS?

SHGKTpI/I‘leCTBO N MaricTus3m

1. Onektpuueckoe mone. 3akoH Kynona, mnoneBas TpakTtoBka 3akoHa Kymona,
HaNPSKEHHOCTD JIEKTPUYECKOTO T0JISL, TPUHIIMII CYTIEPIIO3ULIUH.

2. [TonsiTe MOTOKAa BEKTOpa HAIPSHKEHHOCTH 3JEKTpocTaTHdeckoro mois. Teopema
Octporpaackoro — 'aycca. @opMyIupoOBKa U JOKA3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpaackoro — ['aycca. @opmynupoBKa U NpPUMEPHI MIPUMEHEHUS K
pacueTy IEKTPOCTATUYECKUX MOJIEH: MIIOCKOCTH U 1Iapa.

4. ITorennman. IloTeHIMaNbHBIM XapakTep JJIEKTPOCTATUYECKOTO MOJsA, IOHATHE
MOTEHLIMAJA, Pa3HOCTh ITOTCHIINAJIOB.

S, [ToreHnMan TOYEYHOrO 3apsjia, BHIUMCICHHE NOTEHLUANa s CIy4yaeB IOJId,

CO3/IaBa€MOro0 CHCTEMOH TOYEYHBIX 3apsAa0B W INNIOCKUM  KOHJACHCATOPOM; CBsA3b MCIKAY
HAIMps’KCHHOCTBIO U TIOTCHIIMAJIOM.

6. Onextpudeckui qunodis. [lone numosns.

1. ONEeKTPUUECKUN JUMOIb BO BHEIIHEM 3JIEKTPUUYECKOM TIOJIE.

8. ITpoBogHMKM B d3iekTpocTaTHueckoM none. [lone BHyTpM M Ha IOBEPXHOCTH
MIPOBO/IHHKA.

9. ONEKTPOEMKOCTb,  KOHAEHCATOpbI,  pacyeT  3eKTpoeMkocTu.  CoenuHeHue
KOH/JIEHCAaTOPOB.

10. OHeprus dJEKTPUUECKOTO IOJsA. ODHEprus 3apsHKEHHOIO IPOBOJHMKA, JHEPTHUs
3apsSYKEHHOI0 KOHJIEHCATOPa, YHEPTHS dJIEKTPUYECKOTO MOJIS.

11. JlMdnekTpukn B AJNEKTpUYECKOM Tojie. MoueKynspHas KapTHHA MOJSpU3alUH
JTURIIEKTPUKA, BEIMYMHBI, XapaKTEPU3YIOIINE TOISPU3ALIIO AUIIEKTPUKA.

12. ITocTosiHHBIN 2neKTprUUecKuid TOK. 3akoHbl OMa u Joyinsd - JIeHna B MHTErpaabHOU
u 1uddepeHnuanbHoN popmax.

13. [TpaBuna Kupxrooa.

14. MarauTHoOe 1nosue ToKoB B BakyyMme. [loHsTHe MarHuTHOTO 10JIs, 3aK0H bro - CaBapa
- Jlarutaca, pacdyeT BEKTOpa MArHUTHOW MHAYKIMU JUIsl KOHEYHOT'O OTPE3Ka TOKA HKPYTOBOT'O TOKA.

15. Teopema O IUPKYISUMM BEKTOpAa MArHUTHOM WMHAYKIMU, BUXPEBOW XapakTep

MAarauTHOIrO 1oJjisl, IPUMCHCHUC TCOPCMbI O HUPKYJIALNUN K PACUCTY MAroHuTHOI'O MOJIA B COJICHOUC,
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BHYTPH IPSIMOT0 IPOBOJIHHKA.

16. MarauTHbIi MOMEHT KpYrOoBOrO TOKAa. MAarHuTHbIA [WINOJb, II0J€ JUIIOJA,
MarHMTHBIN TUIOJIb BO BHEIIHEM MarHUTHOM II0JIE.

17. JleficTBMe MAarHUTHOIO IOJSA HAa TOKH W 3apsabl. [IpOBOJIHMK B MAarHUTHOM IIOJIE,
B3aUMOJIeHiCTBHE 2-X ITPOBOIHUKOB C TOKOM.

18. Pabora mpu nepemelnieHMM NpPOBOAHMKA C TOKOM B MAarHUTHOM IIOJIE, paMKa B
MarHuTHOM II0JIE.

19. Cuua Jlopenna.

20. OnexktpoMmarautHas uHAyKuus. Onbitel Dapanes, npasuwio Jlenua, dopmyna s
O/1C snekTpoMarHuTHOM MHIYKIMH, TPAKTOBKAa MakcBeia iBJIEHUs 3J€KTPOMAarHUTHON UHAYKLIUU.

21. Camounnykumsi.  MuayktuBHOCTH, (opmyma mua  OAC  caMOMHAYKIHH,
MCYE3HOBEHHE U YCTAHOBJIEHHE TOKA B LIEIIH, COAEpKAIIEH HHAYKTUBHOCTD.

22. IlepemeHHBIM TOK. XapakTepUCTHKA IEPEMEHHOIO TOKa, LEMNb, COAep Kalas
AKTUBHOE COIIPOTUBIIEHUE, EMKOCTh U HHIYKTUBHOCTD, PE30HAHC HAINPSKEHUI.

23. MoIHOCTS B LIeNHU EPEMEHHOTO TOKA.

24, OnexTpuieckue koaedanus. peanbHbli KonedaTenbHbII KOHTYP.

25. Bonnel. PacnpocTpaHeHue BOJH, ypaBHEHHE IUIOCKOW M c(eprUuecKoil BOJH,
(azoBasi CKOPOCTh, BOJTHOBOE ypaBHEHUE.

26. ONEeKTpOMarHuTHbIE BOJIHBL. TOK cMmelleHus, ypaBHeHHe MakcBemna U HUX
(¢u3nyeCcKuil CMBICI, BHIBOJI BOJTHOBOT'O YpaBHEHUS U3 ypaBHEHUI Makcpea.

217. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

28. MaruutHoe mosie B BemiectBe. BekTtop HamarHuuuBaHus. OCHOBHBIE 3aKOHBI
MarHuTHOTO 10JI€ B BEILIECTBE.

29. [Tpupona 371eKTpUYECKOro ToKa B METajIaX U MOJyIIPOBOIHUKAX.

30. DNEKTPUYECKHE SBICHUS B KOHTAKTaX.

31. Tepmoanexrpuyectso. SABnenus IlenpThe u ToMcoHa.

32. Konebanus npu HaaIMuuM 3aTyXaHUsL.

33. Pe3oHaHC TOKOB B 1IN TEPEMEHHOTO TOKA.

Orntuka
1. B 4em 3axirodaercs 3aKOH IPEIOMIIEHUS CBETa?
2. OTr yero  3aBUCHUT  BEJIMYMHA  KaXYyIIErocs  MOJHATUS  NIpPEIMeTa,

paccMaTpruBacMoOro 4€pe3 CTeKJI0?

3. Uro Ha3bpIBaeTCA MpeeIbHbIM YIJIOM IOJIHOIO BHYTPEHHET O OTPpaskeHus?

4. Kak 3aBucuT noka3zaTesnb peJoMIIeHNs PacTBOpa OT KOHIIEHTpaluu?

5. Kak ycrpoena 3putenbHas Tpyoa?

6. Yto Ha3bIBAETCS YBEINYEHUEM ONTHUECKON TPyOBI?

1. Uto Ha3bIBaeTCs MOJIEM 3pEHUS TPYObI?

8. Yem otiinyaercs 3purenbHas Tpyoa Kemsepa ot Tpyos! [annnes?

9. UYro Takoe anepTypHas Auadparma?

10. UYro Takoe uncioBas aneprypa’

11. B uewm 3akiroyaeTcs ycioBHE CUHYCOB?

12. YeM oTiiMyaeTcs anoxpoMaT OT axpomara?

13. KakoBo yCcTpOHWCTBO OKYJISIPHOIO MUKpOMeETpa?

14. B uem cocTouT siBneHue uHTepdepeHIn ceera?

15. Matite onpenenenne nHTEpHEpEeHIINH.

16. Kakue BomHBI Ha3bpiBaloTCs KorepeHTHbIMH? Kak ¢dopMmynupyroTcs ycinoBus
KOT€pEHTHOCTH JIBYX BOJIH.

17. Kak Bblumcnsiercss CcyMMapHas HMHTEHCHUBHOCTh IPH  HAJIOXKEHUH  JBYX
MOHOXPOMAaTHYECKHUX BOJH OJUHAKOBOM YaCTOTHI, OJSPU30BAHHBIX B OHOMN IJIOCKOCTH?

18. [lpn kakuxX YCIOBHSX BO3HHKAIOT M KaK pacCUMUTHIBAIOTCA MIN u  Mmax
UHTEHCUBHOCTH NPH UHTEPHEPEHIINH JBYX BOJIH?

19. IToctpoiite xon nyueit B cxeme FOHra, paccuntaTh pa3HOCTh XOAa JIy4ed WIIUPUHY

16



uHTEepEPEHITMOHHOM MOTOCHI.

20. [Toctpoiite xox mydeit B Oumnpuszme DpeHens, BbIBeAUTE (OPMYNBI UIS pacyera
HIMPUHBI HHTEP()EPEHIIMOHHOI MOJIOCHl U MAKCUMAJIBHOTO YHCIIa UHTEPPEPEHIINOHHBIX MOJIOC.

21. [TpuBeauTe onTUyeckyro cxemy uHTepdepomerpa MaikenbCoH, 00BICHUTEIPUHIHIT
€ro IEUCTBUSL.

22. Jliist gero ucnonb3yrorces naTepdepomMerpni?

23. B uewm 3akitouaercsa npuniun ['tolirenca - @penensa?

24, Uewm otnmyaercs audpaknun Openens ot audpakuuu Opayarodepa?

25. Kak ¢opmynupyercss yciioBue BO3HUKHOBEHHS MaKCUMYMOB M MUHUMYMOB IpH
TU(paKIuy CBETa HA HIETH?

26. Kaxk Bnusier mupuHa menu Ha upakiiMOHHYIO KapTUHY?

27. Kak mocTpouTth BEKTOpHYIO AUarpamMmy Ui ONpeaesieHH aMIUITUTYbIKOJICOaHnH B
cinydae qudpakuu OT meau?

28. Uro mnpencraBiser co0oil  nudpakiMOHHASs peIIeTKa, JaTh OINpeAclicHUe

MapaMeTpoB, XapaKTePU3YIOMNX IU(PAKIMOHHYIO pemieTKy? (IMOCTOsSHHAs!, MEepuol, pa3pelaronas
CIIOCOOHOCTB, YIJIOBas M JIMHEHHAs IUCIIEPCUs).

29. Kak Bwirmsaur nudpakuvoHHas KapTUHa npu audpakuuu Ha peumietke? JlaTsb
Ka4eCTBEHHOE M KOJIMYECTBEHHOE OIMCAHHE.

30. Kakas cBs3b cymiecTByeT Mexay audpaxiueit u nuatepdepeHueii?

31. Kakoli cBeT Ha3bIBaeTCs IIIOCKONOJSPU3OBAHHBIM?

32. B uém cocTouT sBieHre ABOHHOIO JTydenpernoMIeHus ?

33. Uro Takoe onTHyecKas och?

34. Kakue minockocTy B KpucTajljie Ha3blBatOT IJIaBHBIMU?

35. [ToyeMy UHTEHCUBHOCTB CBETA MPOMOPLUUOHATBHA KBAJIPATy aMIUTUTY Il BEKTOpa

E?

36. Kak ¢opmynupyercs 3axon bprocrepa?

37. Kakwue cyiecTBytoT crnocoObl MoJIy4eHHUs IUIOCKONOISPU30BAHHOTO CBETA?

38. Kakue BemiecTBa Ha3pIBatOTCS ONTHYECKU aKTUBHBIMU?

39. UeM omiMYaeTcss OIUIMNTAYECKH TIOJSIPU30BAHHBIA  CBET OT  JIMHEHHO
HOJISIPU30BAHHOTO?

40. Kak wusroraBnmmBaercs mnpu3ma HHKOIS W B dYeM 3aKIIOYaeTCs TPUHIMIT €€
paboTs1?

41. Kakwne marepuanbl MPUMEHSIOTCS TSl U3TOTOBIICHHS TTOJISIPOUIOB?

42. Kakue kpucTaiisl Ha3bIBaIOTCS MOJOKUTEIBHBIMY, 8 KAKUE — OTPULATEIbHBIMU?

43. UYeM oTiIMYaeTcs CIeKTpalibHAsi CBETUMOCTH TeJla OT UHTETPATbHOM?

44, Uro HazbiBaeTCsa KOAPHUITMEHTOM MOTJIONMICHUS Tena?

45. Kakoe Teno Ha3biBaeTcss aOCONIOTHO YEPHBIM U KaKO€ CephIM?

46. B uem cytb 3akona Kupxroda?

47. W3noxuTe nepBelid 1 BTOpOM 3aK0HbI BrHa.

48. Kak ¢popmynupyercs 3akon Credana—bonbiimana st aOCOMOTHO YEPHOTO HCEPOTO
Ten?

49, [TpuBenure Gopmyny Ilnanka, omUCHIBAIOIIYIO M3JIyuyeHHE aOCOJIIOTHO YEPHOTO

Tena.

50. Kakne 3akoHBI MOTYT OBITh IOJIO)KEHBI B OCHOBY OECKOHTAKTHOTO H3MEpPEHUs

TeMnepaTypsl Ten?

51. Yro Takoe sipkocTh Tena? Kak cBA3aHbI SPKOCTh U CBETUMOCTb?

52. Kaxkue Tema nHazpiBaroTcst mambeproBckumu? Kak 3ByquT 3akon JlamGepra?

53. B uém 3akmouaercs sBIeHHe BHyTpeHHero ¢oroaddexra? B kakux
(doTOpPUEMHHKAX OHO UCTIOJIb3YETCH.

54. B yem 3aknrouaercs siBneHue BeHTUIbHOTO hoTodddexra?

55. Kaxosa cytb 3akoHOB doTodPdexra?

56. Kak ¢popmynupyercs ypaBHeHue DitHmTerina 11t poroaddexra?

57. UYrto Ha3pIBaeTCs pabOTOM BBIXO/Ia DJIEKTPOHA M3 MeTayia?
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58. N3 Kakux YYacTKOB COCTOMT BOJIbTaMIIEpPHAsl XapaKTEPUCTUKA BaKyyMHOI'O

dorornemenTa?
59. UYrto moHUMAIOT 1o KpacHOU rpanuieit pororpdexra?
60. UTto moHUMAIOT TMOJ TEPMHHOM 3aJepkuBaroliee HampspkeHue? CrernuaibHbIe

BOITPOCHI aTOMHOU U SIIEPHON (DU3UKH

CrernuanbHbIe BOIIPOCHl aTOMHOM | sIIEPHON (DU3HKH

1. KakoB ¢usndecknii cMbIc urucen M u N B 00001meHHol hopmyne bansmepa?

2. KakoBbl IJIMHBI BOJIH CaMblX KOPOTKOBOJHOBOW M JUIMHHOBOJIHOBOWM JIMHHUM CepHUH
[Tamena?

3. KakoBa jyiHa BOJIHBI, COOTBETCTBYIOMIAs rpaHulle cepun banbmepa?

4, KaxoBa yacrora ronoBHoit nunuu cepun Jlaimana?

5. ATOMBI BOJOPOJA HAXOAATCA B COCTOSHUU ¢ N = 5. CKOJNBKO JTUHHUI COJAEPKUT €ro
CIEKTp U3JIyueHus?

6. B yem cocTouT cyTh KOMOMHAIIMOHHOTO IpUHLIKIIA PuTHa?

7. Hcnonp3yss KOMOMHAMOHHBIA TPUHIIUI, TOKAKUTE HA OJHOM M3 MPHUMEPOB, Kak
MO>KHO MOJYYHUTh YaCTOTY JUIsl BTOPOM JIIMHHOBOJIHOBOM JinHUU cepuu [lamiena.

8. KakoBbI pa3nmuaus MexIy MOJIeNbio atoMa Pesepdopaa u Teopueii bopa?

9. [Touemy wmogmen» atoma Pesepdopma HecoBMecTMMa C MIPEICTABICHUSMU
KJIACCUYECKON (QU3UKHU?

10. Pazpacuure cmbicn moctynatoB bopa. Kak ¢ uX mDoOMOmbIO OOBSICHUTH
JTUHEWYATBIA CIIEKTP aToMa Bojopoaa?

11. Hcxons w3 teopun bopa, ompenenute CKOpPOCTh JIBHXKEHHUS OJIEKTPOHA Ha
[IPOU3BOJILHOM SHEPreTUUECKOM YPOBHE.

12. Onpenenure MakCUMAIbHYIO [UIMHY BOJIHBI CBETa, IPH KOTOPOM BO3MOKHA
MOHM3AIIMSI aTOMa BOJIOPO/1a, HAXOASIErocsi B OCHOBHOM COCTOSIHUU.

13. Kakyto suepruto (B 5B) nomkeH umers (HOTOH, YTOOBI IEPEBECTH aTOM BOJIOPOAAU3
OCHOBHOT'O COCTOSTHUS B COCTOSTHHE C N = 57

14. CpaBHUTE NepBBIH GOPOBCKMUIA pagKyc As aToMa Bojopoaa u ans He™.

15. B yem 3akirogaroTcst npoTUBOpEUNs U HEIOCTATKH Teopun atoMa bopa?

16. B 1uem cymHocTs onbiToB ®@panka u I'epua?

17. Kakue ocHOBHBIE BBIBOJBI MOJKHO C€laTh Ha OCHOBaHMHM ONbITOB dpaHka U
I'epua?

18. [Tpu xakoM YyCKOpsitOIleM MOTeHluanae OyneT HaOJIoJaThCsl pe3Koe IMaJieHue

aHOJHOTrOo ToKa B onbITax ®panka u ['epua, eciiu TpyOKy 3alIOJTHUTH ATOMAapHBIM BOJIOPOIOM?

19. OObsicHUTE, HAa KaKWX Yy4acTKaxX BOJbTAMIIEPHOM XapaKTEPUCTHUKU HMEIOT MECTO
yIpyrHe U Ha KaKUX — HEYNPYTrue CTOJKHOBEHUS HJIEKTPOHOB C AaTOMaMHU.

20. B yem 3axnrouaercs ctaTucTuyeckasi MHTEpIpeTanus BOJIHOBOW QyHKIUU?

21. Jnist kakux gacTull crpaseyiuBo ypaBHenue Llpeaunrepa?

22. [Touemy ypaBuenue llpenunrepa cpopmMyanpoBaHO Kak BOJTHOBOE ypaBHEHUE?

23. 3anumure BpeMEHHOE€ W cTauumoHapHoe ypaBHeHus Ilpenunrepa wu
MIPOAHAIN3UPYHTE UX.

24, Cosepunte nepexos 0T BpeMeHHOro ypasHeHus Lllpeannrepa k cTalluoOHapHOMY.

25. 3anuiuTe OJHOMEpPHOE BpPEMEHHOE M cTanuoHapHoe ypaBHeHus lllpeaunrepa u
pOaHATU3UPYHUTE UX.

26. 3anuiuTe BpeMEHHOe W cTanuoHapHoe ypaBHeHus lllpenwnrepa B omnepartopHoi
¢dopme U poaHaANU3UPYHTE UX.

27. Kakoli BBIBOJ MOXKHO clienaTh, CpaBHUB cTalnoHapHoe ypaBHeHue lllpeaunrepa c
ypaBHEHHEM JJIs1 COOCTBEHHBIX 3HAYEHUN U COOCTBEHHBIX (DYHKIIMNA?

28. UYrto MokHO cKka3aTh 00 oneparopHoit popme ypaBaeHus [pegunrepa?

29. Kakas yactuia siBnsieTcst cCBOOOHOM?

30. [TokaxkuTe, 9YTO IHEPTETUUECKHUI CIEKTP CBOOOHO JABUKYIIEHCS YaCTHUIIBI IBIISICTCS
HETPEPHIBHBIM.
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31. Haiimute CcOOCTBEHHBIE 3HAYEHHS OHEPTUM YaCTUIBI B  OJHOMEPHOM
IIOTEHI[UAITLHON IME)» ¢ 0ECKOHEUYHO BEICOKUMHU «CTEHKAMUY.

32. KakoBa HauMeHbIas 3HEPrusi 4acTHLBl B «IIOTEHIHAIBHON sIME» ¢ OECKOHEYHO
BBICOKUMHU «CTEHKAMM»?

33. OOpbscHUTE, NOYEMY HAMHHU3IIEE COCTOSHHE OCIHMWUIATOpAa HE MOXeT o01ajnaTh
HYJIEBOU DHEPIUei.

34. Kaknmu cBoMicTBaMH MUKPOYACTHUI] OOYCIIOBJIEH TYHHEIbHBIN 3P heKT?

35. 3anummre cranuoHapHoe ypaBHenue Illpeamnrepa s BOIOpOIOIIONO0OHOM
cucreMsl. [IpuBeanTte npumepsl BOJIOPOIONOAOOHBIX CHCTEM.

36. [Touemy Hanbonee MoAXOASIIEH KOOPAMHATHOW CUCTEMOM Ul pacCMOTPEHMS aToma

BoJloponia sBisiercss cdepuueckas? [Ipoananusupyiite (KauyecTBEHHO) XOJ PELICHHs CTallMOHAPHOIO
ypaBuenus Illpenunrepa s atomMa Bojopoaa B chepuveckux KoopauHaTax. Kakue BBIBOIBI
CIIEIYIOT U3 €r0 pelieHus?

37. 3anumuTe COOCTBEHHBIC 3HAYCHHUS DSHEPrUU DJIEKTpOHA B aTOME BOJOpOja,
ompezenseMble pemenueM ypaBHenus lllpeaunrepa, m mpoaHanusupyiite ux. B uem ornuuue u
CXOJICTBO C pe3yibTaramu Teopuu bopa?

38. Kakue BenWYuHBI Ui 3J€KTPOHA B aTOME OINpEAENCHbl, €CIU U3BECTHBI KBAHTOBBIC
yucian, lu m|?

39. [Touemy KBaHTOBas MEXaHHMKA HE HCIOJIb3YeT NPEJCTaBICHHUE 00 SJIEKTPOHHBIX
opbutax? Yto XxapakTepu3yroT KBaHTOBbIC uncia N, | u m|?

40. Kakue BennuuHbI, XapakTepU3yIOIIKUE 3JIEKTPOH B aTOME BOJOPOJA, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIOLIUE (POPMYIIBL.

41. [IpencTaBbTe CMMBOJIMYECKYIO 3aIUCh AJICKTPOHOB B cocTosiHMsIX ¢: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42. KakoB ¢u3nyeckuii CMBICI paclpeneNeHusi IUIOTHOCTH 3apsijia B 3JICKTPOHHOM
obmnake?

43. ChopmynupyiiTe mpaBuia orbopa ajisi OpOUTATBHOIO MU MAarHUTHOTO KBAaHTOBBIX
yucen. Beerga au onu BeimonHsoTcsa? Kak MOXKeT U3MEHSTHCS TJIaBHOE KBAHTOBOE YHCIIO?

44, Kakue nepexonsl coorBercTBytoT cepuu Ilamena? Mcnonb3ylTe CHMBOIMYECKYIO
3alMCch COCTOSHUM.

45. KakoB kBaHTOBO-MEXaHWYECKUM CMBICI IEPBOT0 OOPOBCKOTO pagauyca?

46. B uem oTinume BBIBOAOB KBaHTOBOW MeXaHMKHM M Teopuu bopa mis 1S-coctosiHus
AJIEKTPOHA B aTOME BOAOpoaa?

47. DJEeKTpOH B aToMe BOJIOpoJa HaxoauTcs B IS-cocrostHuu. Onpenenute Hanbosee
BEPOSATHOE PaCCTOSIHUE AIIEKTPOHA OT sJIpa.

48. B yeM ¢wusnyeckuil cCMBICI NOCTOSHHOW paguoakTUBHOro pacrana? Kak MoOXKHO

IPUMTH K BBIBOAY, YTO PaJUOAKTHBHBIE CBOMICTBa 3J€MEHTAa OOYCIIOBIEHBI CTPYKTYpOHl ero siapa?
MoXHO 1M yKa3aTh, Kakue sijipa ¥ KOT/ia pacragayTcs B paAMOaKTUBHOM 0o0Opaslie 3apaccMaTpruBaeMoe
Bpems? [louemy?

49, Yro Takoe aKTUBHOCTH U yJelbHasi aKTUBHOCTh penapaTa?

50. Kakne xapakTepuCTUKH PaJiOaKTUBHOTO PACIaa OMPENEISIOT €ro0 HHTEHCHBHOCTH?

51. Hapucyiite rpaduk 3aBucumoctr In A (A — akTHBHOCTH Ipenapara) OT BPEMEHHU.
Kakue nanHbpie MOTYT OBITH U3 HETO MOJTYYEHBI?

52. Kak 1 BO CKOJIBKO pa3 U3MEHUTCS YUCIIO Jep PaJMOaKTUBHOTO BEILECTBA 3a BpeMs,
paBHOE IByM IepHOAaM Torypaciaia?

53. Kak (1o xakoMmy 3aKOHY) U3MEHSIETCSl CO BpEeMEHEM aKTUBHOCTh HyKJIHa?

54, Beipazute cpemHee BpeMsi JKM3HH PAJMOAKTHBHOTO spa dYepe3 TOCTOSHHYIO
PaIuOaKTUBHOTO paciaia.

55. Yro mpomomKuTeNbHEE — YEThIPE TIepro/Ia Moypaciaa Wi TPH CPETHUX BPEMEHH
KHU3HHU PaInOAKTUBHOTO Aapa’?

56. Kakasg nons Hykiaupaa pacmajercs Ha MPOTSDKEHUHM ABYX CPEIHUX BPEMEH >KU3HU
PaANOaKTUBHOTIO sipa?

57. KakoBo cOOTHOIIEHHE MEXIy CPEJHHM BPEMEHEM JKM3HU PAAMOAKTHBHOIO sIpau
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MeprUo0OM Tonypacmnaaa?

58. Kakass 1ois HayaqpHOrO KOJMYECTBA PaJMOAKTHBHOTO M30TONA pPACHaAETCs 3a
BpEMsi, paBHOE CpelHEl MPOJOIIKUTENbHOCTH dKU3HU 3TOr0 U30TOMAa?

59. Kak wu3MeHHTCS SHEprusi HUCIYCKAaeMBIX O-YacTULl C YBEIMYCHHEM IepHoja
noJiypacnajia pajinoakTUBHOTO 35ieMeHTa? OTBeT 000CHYHTE.

60. Kak 0OBsCHUTH OIpOMHOE pa3ivuue B MEpHoax Ioiypacnaja o-pajuoaKTUBHBIX
sanep?

61. Habmiomaercss M paguoakTUBHBIA pacraf CBOOOAHBIX MHPOTOHOB? HEHTPOHOB?
[Touemy?

62. Kak M0XHO OTIIMYUTH []-37I€KTPOHBI OT 3JEKTPOHOB KOHBEPCHUU?

63. UTo 5eXHUT B OCHOBE METOJOB HAONIOACHUS U PErucTpalud paguoaKTHBHBIX
U3ITy4EeHU?

64. KakoB nmpuHIMI  JEWCTBUS  MOJYNPOBOJHUKOBOrO  cuetynka? B dem
IIPEUMYILIECTBO UCIOIb30BaHUS TBEPJOU CPEJIbl 110 CPAaBHEHUIO € ra3oM?

65. B 1yem cX0aCTBO U pa3inyme 3JIEKTPOHHBIX U TPEKOBBIX I€TEKTOPOB?

66. Kakne BO3MOXXHOCTH U MICCIIEIOBAHUS OTKPBIBAIOTCS MPH TOMEIIEHUH KaMepsbl
Bunbscona B MarautHoe mnosje?

67. [TpuBeauTe, MOSICHUB, OCHOBHBIE XapaKTEPUCTHKH JETEKTOPOB.

68. JlaiiTe XapakTepuUCTUKY SIBICHHS, JIEKAIIEr0o B OCHOBE pPabOThl UYEPEHKOBCKOTO
CYETUHKA.

69. B 1yem cxoacTBO U paznuyre BUILCOHOBCKON U M dy3noHHON Kamep?

70. Kak B 4epeHKOBCKOM CUETUYMKE MOKHO Pa3JeJIUTh YaCTUIIbI I10 MaccaM?

71. UeM nydiie perucTpUpoBaTh BBICOKOAHEPTETHUHBIE MHUKPOYACTHIIBI: Kamepoil
Bunbcona nnm my3eipbkoBoii kamepoii? [louemy?

72. Kakve W3 mNpHBEACHHBIX CYCTYMKOB MOTJM Obl OBITh OOBEIWHEHBI EIMHBIM
Ha3BaHUEM «Ta30pa3psIHbBIC CUCTINKU»?

73. B geMm 001IHOCTE M pa3inyne BCeX PaCCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74. [Touemy mnponopuMOHaNbHAasg KaMmepa OJHOBPEMEHHO BBINOJHSAET (QYHKIUU
TPEKOBOTO JETEKTOpa?

75. B Kakux TPEeKOBBIX NETEKTOpax IMPH MPOYUX PABHBIX YCIOBHSX JUIMHA TpEKacamast
kopotkaa? [louemy?

76. MoxHO 1M ¢ mnoMouipl0 cdeTdyukoB ['eiirepa—Mroiiepa HU3MEpATH HHEPTHIO

gactul(? [louemy?
4.2 ®oHJ OlIeHOYHBIX CPEACTB /Jsl MPOBeIeHHs TPOMEKYTOUHOH aTTeCTAIlUH

OneHouHble CpeACTBa JUIsl HHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3]I0POBBS
BBIOMPAIOTCS C YUETOM UX MHAMBHIYAJTbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH.

—  IIp¥ HEOOXOJUMOCTH MHBAJIMJIAM M JIUIIAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbSI
MIPEIOCTABIISAETCS OMOJHUTENBHOE BpEeMs JUIsl TOJATOTOBKH OTBETA HA HK3aMEHE;

— IIpHU MPOBEACHUU MPOLEAYPHl OLEHUBAHUS PE3YJNbTAaTOB OOYyUEHMs] MHBAIMIOB U JIHI[ C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsI [IPEIyCMAaTPUBAETCS HCIOJIb30BAaHUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSA3H C MX MHJIUBUAYAJTbHBIMU OCOOCHHOCTSIMU;

—  TpU HEOOXOAMMOCTH JJisi 0O0OYUaIOLIUXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10POBbSI U
MHBAJIUIOB MpOIe/lypa OLIEHUBAHUS PE3yabTaTOB OOyUYEHHS MO JAUCIUILUIMHE MOXET MPOBOJIUTHCS B
HECKOJIBKO ITaroB.

[Iponienypa oleHHBaHUS pe3yJIbTATOB OOYYEHUS MHBAJIMJIOB W JHUI[ C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH  37I0POBbsI 110 JUCUMIUIMHE (MOJYJI0) MpeAycMaTpUBaeT IMpeloCTaBlIeHUE
uHpopMmanuu B (opMmax, aJalNTUPOBAHHBIX K OrPAHUYEHUSAM HX 3JI0pPOBbSI U BOCHPUATHUS
uH(popMauu:

JUist UL ¢ HApYIICHUSIMU 3PEHUS:

— B Ie4YaTHOH (opMe YBETUUCHHBIM MIPUPTOM,

— B (QopMe AIIEKTPOHHOTO JOKyMeHTa. /[y 11l ¢ HapyIIeHUsIMH CIyXa:
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— B IeYaTHOH dopme,
— B (hopMe IEKTPOHHOTO IOKYMEHTA.
Jlu1st TUTI ¢ HAPYIICHUSIMU OTTOPHO-/IBUTATEIBHOTO allapara:

— B mieuaTHoM opme,

— B (hopMe JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCIMOCTH OT KOHTHHTCHTA
o0yJaronmxcs.

5 IlepeyeHb OCHOBHOII M JIONMOJIHUTEILHOI Y4yeOHOH JHMTepaTypbl, HEOOXOAUMOM ISt
OCBOEHHUS TUCUMUILINHBI (MOTYJIs1)

5.1 OcHoBHasi JiuTepaTypa
Mexanuka
1. Hponos, N.E. Mexanuka. OCHOBHBIC 3aKOHBI [DIEKTPOHHBIA pecypc] : yueO.
nocobue — DnekTpoH. AaH. — Mocksa : MznatensctBo "Jlabopatopus 3nanwmii", 2017. — 312
c. — Pexxum nocryma: https://e.lanbook.com/book/94115
2. Hponos, N.E. 3amaun mno oOmeit ¢usuke: YueOHOe mocodue [DIeKTpOHHBIN

pecype] : yueb. mocooue — DnexktpoH. naH. — Caunkrt-IlerepOypr : Jlans, 2018. — 420 c. —
Pexum noctyna: https://e.lanbook.com/book/99230

3. Anemkeud, B.A. Kypc obmeli ¢usuku. Mexanuka [DieKTpoHHBIH pecypc] :
yue6. mocobue / B.A. Anemkesuu, JL.I'. Jlemenko, B.A. KapaBaeB. — DJeKTpoH. JaH. —
Mocksa : ®usmariut, 2011. — 469 ¢. — Pexum noctyna: https://e.lanbook.com/book/2384

MonekynsipHas puzuka

1. Kyxa M.A. Monekynspuas ¢usuka: Tekctsl geknuii / M.A. Xyxka. — Kpacho-
nap: Kybanckuii roc. ya-1, 2011.

2. Hponos, N.E. ®uzuka makpocucteM. OCHOBHBIE 3aKOHBI [ DIEKTPOHHBIN pecypc|
: yue0. mocobue — DnexTpoH. naH. — Mocksa : M3natensctBo "Jlabopatopus 3Hanmii", 2015.
— 210 c. — Pesxxum nocryma: https://e.lanbook.com/book/84090

3. Anemxkesud, B.A. Kypc oOmelt ¢pusuku. MonekynsapHas ¢usuka [D1eKTpOHHBIN
pecypc] : yue6. — DnextpoH. maH. — Mocksa : ®@usmariaur, 2016. — 312 c. — Pexum
noctyna: https://e.lanbook.com/book/91145

DNEeKTPUYECTBO U MarHETU3M

1. Caensnes, 1.B. Kypc oOuieii ¢pusuku. B 5-u T1. Tom 2. DnekTpuyecTBO U MarHeTu3M
[DmexTpoHHEIH pecype] : yued. mocodone — DiekTpoH. gaH. — Cankrt-IlerepOypr: Jlans, 2011.
—352c.

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

2. Jlanncoepr, I'.C. DnemeHTapHblil yaeOHUK Qu3UKH. T.2 DIEKTpUYECTBO U MarHETU3M
[DnexTpoHHEIH pecypc]: yueb. — DnekTpoH. n1aH. — Mocksa : @usmartiut, 2011. — 400 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/2240.

3. Uponos, N.E. 3agauun o obmiei ¢pusnke: yaeOHOE TOCOOHE JIJIs BY30B [ DICKTPOHHBIH
pecypc] : yueb. mocodue — DnekTpoH. gaH. — Mocksa: M3aarenscTBo "Jlaboparopus 3HaHMIA",
2017. — 434 c. —

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

Onrtuka
1. Bonnapes, bopuc Biaamumuposuu. Kypc obmieit ¢pusuku [DnekTpoHHbIH pecypce] :
B 3-X KH. : yueOHuUK ais OakanaBpoB . KH. 2 : DnekTpomaruHeTusMm, ONTHKa, KBaHTOBask pu3uka /
b. B. bonnapes, H. 1. Kanamnukos, I'. I'. Cnupus. - 2-e u3a. - Mocksa : FOpaiit, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO.
2. CapenveB, U. B. Kypc obOmeii ¢usuku [DnexTpoHHBIA pecypc] : yueOHOE
nocobue: B 3 1. T. 3: KBanroBas ontuka. AtomHas (usuka. @usnka tBepaoro tena. dGusmka
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aTOMHOTO siapa W sneMeHtapHbix dactury /| WM. B. CasembeB. - 1l-¢ u3m., crep. - CaHkr-
[etepOypr : Jlanb, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucus MisanoBHa OcHOBBI (pu3nKU. BoHOBas 1 KBaHTOBAs ONTHKA
[Tekcer] : [yueObnOe mocobue] / T. U. Tpodumona . - M. : KHOPYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CrernuanbHbIe BOIPOCH aTOMHOU U SiZICpHON (DU3UKH

1. Myxun K.H. DxcniepumenTanbnas siaepHast ¢usuka. B 3-x 1. T. 1. ®usuka aToMHOTO
sapa [ DneKTpoHHbBIN pecypc]: yueb. — DnekTpoH. aad. — Cankr-IlerepOypr: Jlans, 2009. — 384 c.
— Pexxum nocryna: https://e.lanbook.com/book/277.

2. Myxun K.H. DxcniepumenTanpHas sigaepHas pusuka. B 3-x 1. T. 2. ®usuka saepHbIX
peakuuii [DneKTpoHHBINA pecypc]: yued. — DnekTpoH. naH. — Cankr-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum poctyma: https://e.lanbook.com/book/279.

3. Myxun K.H. OkcnepumenraneHas sigepHas ¢usumka. B 3-x 11. T. 3. Dusuka
AJIIEMEHTAPHBIX YacTull [DIeKTpOoHHbIN pecypc]: yued. — DnektpoH. naH. — Cankrt-IletepOypr:
Jlanb, 2008. — 432 c. — Pexxum nmocryma: https://e.lanbook.com/book/280.

5.2  JlomosHUTEIbHASI JIUTEPATypa

Mexanuka

1. bytukoB, E.1. ®u3uka: Mexanuka [DnekTpoHHbIH pecypc] | yueb. mocobue /
E.N. Byruxos, A.C. KonapaTtseB. — DnekTpoH. njaH. — Mocksa : @uszmatiut, 2008. — 352 c.
— Pexxum nocryma: https://e.lanbook.com/book/2128

2. Kanamaukos, H.IT. OcHoBbl pusuku: B 2 1. Tom 1 [DnekTpoHHbBIH pecype] : yueo.
/ H.II. KamamnukoB, M.A. CMOHIbIpEB. — DIEKTpOH. AaH. — MockBa . H3mareascTBo
"JIaboparopus 3uanuii", 2017. — 545 ¢. — Pexxum mocryma: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JIabopaTopHblif TPakKTUKYM 1O (hU3HKe [ DIEKTPOHHBIN pecypce] :
yue6. mocodue / M.C. I'punkpyr, A.A. Bakymok. — DnektpoH. nan. — Cankr-IletepOypr :
Jlanp, 2012. — 480 c. — Pexxum nocryna: https://e.lanbook.com/book/3811

MonekynsipHast pu3Hrka

1. byrtukos, E.1. ®usuka: CTpoeHne U CBONWCTBA BEUIECTBA [ DIEKTPOHHBIN pecypc|
. yue6. / E.W. Byrukos, A.C. KonmpareeB, B.M. VY3auH. — DnekTpoH. naH. — Mocksa :
duszmaraut, 2010. — 336 ¢. — Pexxum mocryma: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlaGopaTopHbIii IpakTUKYM 10 (u3MKe [ DIEKTPOHHBIN pecypc] :
yue6. mocodue / M.C. I'punkpyr, A.A. Bakymok. — DnektpoH. naH. — Cankr-IletepOypr :
Jlanp, 2012. — 480 c. — Pexxum nocryna: https://e.lanbook.com/book/3811

3. CagenneB, 1.B. CO0pHUK BOIPOCOB W 3amad 1Mo oO0Imiei (usuke [DIeKTpOHHBII
pecypc] : yueb. mocobne — IDnektpoH. gaH. — Cankr-Ilerepoypr : Jlanb, 2016. — 292 ¢. —
Pexxum noctymna: https://e.lanbook.com/book/71766

DIIEKTPUYECTBO U MArHETU3M

1. MupanumBuny, [I.A. DnekTpudecTBO U MarHeTu3M [DIEKTpOHHBINH pecypc] : yueo.
nocobue / LI.A. IMupanumsunu, E.B. [llanaruna, H.A. Kansesa, E.A. IlonkoBa. — D1eKTpoH.
naH. — Cankr-IletepOypr: Jlans, 2017. — 160 c.

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

2. DJEKTpUYECTBO M MAarHeTHU3M: MPaKTUKYyM MO pemieHuto 3amgad /| degepanbHOe
rocyJIapCcTBEHHOE OIOKETHOE O00pa30BaTEIbHOE YUPEKIACHHE BBICHIETO MPOheCcCHOHATHFHOTO
obpa3zoBanus «KeMepoBCKU TOCyIapCTBeHHbIM yHHBepcuteT»; cocT. HO.W. Ilondsbiranos. -
Kemeposo: KemepoBckuii rocynapcrBennslil yuusepeurtet, 2014. - 80 c.: un. - bubnuorp. B KH.;
To xe [DnexTpoHHbIN pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. yOpoBckuii, B.I'. DnextpuyectBo u Marnetu3m: COOpHUK 3a/1a4 U IPUMEPHI UX

22



https://e.lanbook.com/book/92652
https://e.lanbook.com/book/277
https://e.lanbook.com/book/279
https://e.lanbook.com/book/280
https://e.lanbook.com/book/2128
https://e.lanbook.com/book/94088
https://e.lanbook.com/book/3811
https://e.lanbook.com/book/2127
https://e.lanbook.com/book/3811
https://e.lanbook.com/book/71766
https://e.lanbook.com/book/91880
http://biblioclub.ru/index.php?page=book&id=278922

pemenust: yae6Hoe mocooue / B.I'. Jlyoposckuii, I'.B. Xapmamos. - HoBocubupck: HI'TY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To xe [ DneKTpoHHBI pecypc].

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

Onruka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipunuuner u npumenenus [Tekcrt]:
[yaueObnoe mocobue : B 2 1.]. T. 1 / B. Canex, M. Teiix ; mep. ¢ aurin. B. JI. [lep6oBa. -
JHonronpyausiit: Matemnext, 2012. - 759 c., [4] a. wn.: wi. - ISBN 97859155903809.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. IIpunuunel 1 npumeHenus [Tekcr]:
[yueOHoe mocodue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ aurin. B. JI. [lepboBa. -
Honronpyausiit: Maremnexr, 2012. - 780 c., [8] . mi. : ni. - ISBN 9785915591355.

3. CkaHupylomas  9JIEKTpOHHAsT  MHKPOCKONHS W PEHTI€HO-CHEKTPAIbHBINA
MHUKpOAHAIIM3 B MpUMeEpax MPaKTHYeCKOro mnpuMeHeHus [Tekct] @ ydeOHOe mocobue st
cryaenTtoB By30B / M. M. Kpumrran, . C. fIcaukos, B. U. [lonynun u np. ; [mox obm. pen. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : uin. - (Mup QU3UKH U TEXHHUKH). -
Bbubmmorp.: c. 55-56. - ISBN 9785948362007.

CrieruanisHbIe BOITPOCH ATOMHOM U SIIEPHON (PH3UKH

1. OcHoBbl siaepHoit ¢pusuku [Tekcr] : madoparopubiii npaktikym / [cocT. A. I1. Bapkos
u ap.] ; M-Bo obOpasoBanus u Hayku Poc. @enepamnuu ; Kyol'Y. - Kpacunonmap : [Kybanckwii
rocyaapcTBeHHbl yausepeurer], 2011. - 103 c.

2. 'onyapoBa H.I'. Yactuiel u aToMHBIE sipa. 3aa4d ¢ PEIICHUSIMH U KOMMEHTapHUIMHU
[Dnekrponnslii pecypc]: yueb.-meron. mocodbue / H.I'. Tonwapoma, b.C. Wmixanos, .M.
KamutonoB. — DnekrpoH. naH. — MockBa: @usmaraur, 2013. — 448 c. — Pexxum pocryma:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas ¢pusuka u gozumerpus. COOpHUK 3a1a4: yaeOHOe mocodue st
By30B / A.b. Ca3zonoB, M.A. boropojckas. — 2-e u3a., ucnp. u gon. — M.: Uznatenscto FOpaiir,
2018. — 98 c. — (Cepus: Cnenmanucr). — I'pudp YMO BO. — Pexum mocryma: www.biblio-
online.ru/book/1198FAQ07-AA4A-4FC4-8658-41D5D8FACC81.

5.3 Ilepuoauueckue U3IaHUA:

1. B mupe naykn

2. XypHan skcriepuMeHTalIbHON M TeOpeTUYECKON (PU3UKU

3. W3Bectus poccuiickoil akanemuun Hayk. Cepus pusndeckas

4. NnxeHepHOo-(hHU3nYecKHii )KypHaI

S. [TuceMma B KypHa SKCIIEPUMEHTAIbHONW U TEOPETUUYECKON (PU3UKU

6. Yenexu QU3MUECKUX HayK — €XKEeMECSYHbIN KypHall. DJIEeKTpOHHask Bepcus
JKypHaja: aHHOTAIlH, CTaThl B hopmare pdf.

7. W3BecTHst BHICIINX y4eOHBIX 3aBe/IeHUM. SepHas sHepreTuka

8. NnxenepHo-(hu3nyecKuii xKypHa

9. [Tucema B s)xypHan «DPU3MKa JIEMEHTAPHBIX YAaCTHIl M AaTOMHOTO SIApa

10.  IIuceMa B XKypHaJ SKCIIEPUMEHTAIBHON M TEOPETUUECKOH (PU3NKH

11. ®u3uKa 3JIEMEHTAPHBIX YaCTUI] 1 aTOMHOTO f/1pa

12.  Snepnas ¢puzuka

13.  Slnepnas ¢pu3MKa U UHKUHUPUHT

14.  buodwusuxka.
15.  Bectaux MI'Y. Cepusi: ®uzuka. ACTpoHOMUSI.

16.  XKypnHan npukiagHONW MEXaHUKH U TEXHUYECKON (PH3HKH.
17.  XKypnan rexuuueckon pU3UKU.

18.  UMssectus BY3oB. Cepusi: ®usnka.

19.  UmnxenepHas ¢pusuka.

20. MenunuHckas Gpusnka.
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21.  IlpuGopsl M TEXHHUKA IKCIIEPUMEHTA.
22.  ®wusuka. Pedeparusnsiii sxypnan. BUHUTU.

23.  Becrtauk CIIOI'Y.Cepus: @usnka. Xumus.

24.  XypHai sKCEepUMEHTAIBHON U TEOPETUUECKOM (pr3HKH.
25.  Useectus BY3oB.Cepus: ®usnka.

26.  KypHan npukiIaHONH MEXaHUKH U TEXHHYECKOU (DU3UKH.
27.  KypHan TexHUYECKOH (HU3UKH.

28.  Ussectus BY3oB. Cepusi: Ousuka.

29.  IlpuGopsl M TEXHHUKA SKCIIEPUMEHTA.

Jlj11 OCBOGHMSI IUCUUIUIMHBI MHBAJIUAAMU U JIUIIAMH C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
3JI0pPOBbSI IMEIOTCSI U3JJaHKSI B SJICKTPOHHOM BHUJIC B DJICKTPOHHO-OMOIMOTEYHBIX CHCTEMAaX
«Jlaab» n «tOpaiiT».

6 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS TUCHUIIMHBI (MOIYJIA)

1. DnextponHas 6ubmuorexa FOPAMT: www.biblio-online.ru

2. DnektpoHnHo-OuOmoTeunas cucrema JIAHD: https://e.lanbook.com

3. Uadopmanmonnas cucrema «EarHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM PECypcamy:
http://window.edu.ru/window

4. bubnanoreka JIEKTPOHHBIX YUEOHUKOB:

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

5. AHHOTHPOBAaHHBIN TeMaTHYEeCKUi KaTasor THTepHET pecypcoB o (usuke:
http://www.college.ru/

6. ®enepanbHbIil 00pa30BaTEIBHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karayior Hay4HBIX PECypCOB:

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

8. bonbmias HayyHas OMOIHOTEKA:

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

9. EcrecTBeHHO-Hay4YHBIN 00pa30BaTEIbHBIN MTOPTAI:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBarenbHas (pU3NKO-MaTeMaTndeckas oudmmnoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢uzuke 11 BY308:

http://physics-lectures.ru/

13. Texuuueckas 6ubIMOTEKA:

http://techlibrary.ru/

14. «SAnepnas ¢puzuka B UHTEpHETE):

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

7 Meroanyeckue yKa3aHus 1JIs1 00y4ar0MXCH 10 OCBOCHHUIO M CUMIINHBI (MOLYJIs1)

Jlns  ycmemrHoro OCBOEHUS! TUCHUIUIMHBL «OOmmil  ¢usnueckuil MpakTUKyM» MpH
CaMOCTOSITENIbHON paboTe CTYJEHT JJOJKEH UMETh!

1) KOHCIIEKT JeKIMi B OyMa)XHOM WIIU 3JIEKTPOHHOM BU/JIE;

2) yueObHOe TOCOOHe B COOTBETCTBUU CO CIICKOM JINTEPATYPHI;

3) Tetpaam uIs 1aOOPaTOPHBIX pabOT (TpeOOBAaHUSA MO BBIMOIHEHUIO U O(POPMICHHIO
71ab0paTOpHBIX pabOT UMEIOTCS B TaOOPATOPUM MOJIEKYIISIPHON (PU3UKH).

CryneHTy HEoO0XOAMMO CHCTEMAaTH4ecKH paboTaTh MO H3YYEHHIO TEOPETUYECKOTrO
MaTepHala, OCBOEHHUIO TUIIOBBIX IPUEMOB pEIIeHH 3a/1a4 [0 (PU3HUKe U IPUOOPETECHHUIO HAaBBIKOB
AKCIIEPUMEHTAILHON PabOTHI.

CamocrosrenbHas pa0oTa COOEPKHUT CIEAYIOLME BHJbl Y4EOHOH JeATEIbHOCTH
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CTYJIEHTOB:

— TEOPETUYECKYI0 CAaMOIOATOTOBKY K Y4eOHBIM 3aHATHUSAM U K 9K3aMEHY 110 KOHCIIEKTaM
1 y4eOHOM JIUTEepaType;

— opopMIIEHHE OTYETOB IO Pe3yJbTaTaM J1abopaTOpPHBIX padoT;

— TIOUCK MH(OpMAIUH 10 33JJaHHOH Teme B ceTu MHTepHeT.

®I'OC BO TpebyeT moOAroTOBKM OakaliaBpOoB K HAyYHO-HCCIIENOBATECIbLCKOW U
WHHOBAIIMOHHOM BUAaM MpodecCHOHATbHON eATENIbHOCTH, a (U3MKA SIBJISIETCS OJJHOM M3 OCHOB
Hay4yHO-TEXHUUYECKOro nporpecca. Iloatomy suisi pa3BUTHUS TBOPYECKOTO MBIIIIEHUS U B
KaueCTBE METOJIUKHU MPAKTUYECKOr0 MPUMEHEHMs NOJIYYEHHBIX Ha JIEKLUUSIX 3HAHUM CTYIEHTaM
peKOMEeHayeTCs M3y4yeHHe M MPUMEHEHHE TEOpUHu pelieHus nzodperarenbekux 3agad (TPU3).
s Bemmonnenus: TPU3-3amanuii cTyaeHTaM HEOOXOIMMO MMETh HadanbHble 3HaHus o TPU3.
JlJis 3TOro peKOMEHIyeTCsl CaMOCTOSTENbHO: 1) M3yduTh AJIEKTPOHHYIO KHUTY «BBeneHnue B
TPU3. OcnoBubie monsTus u noaxoxabl» (http://www.altshuller.ru/e-books/); 2) wusyuuts
matepuansl Bukunemuu (http://ru.wikipedia.org/wiki/), maunnas co cimosa «TP1U3»; 3) npouecTs
kuuru o TPU3 u3 6ubmmorexu Kyol'Y; 4) mocetuts cootBercTBytomue TPU3-caiiTol.

YCcnemHocTb OCBOSHHS CTYACHTOM YU4eOHON JUCIHUILIMHBI OTPAXKAETCS B €r0 peumuHee —
cyMMe 0amioB, kotopas (opMupyeTcs B TEUEHHE CEeMECTpa MO pe3yjbTaTaM BBIMOTHEHHUS
JOMAIIHUX pabOT M TBOPYECKHX 33JaHUM, TECTUPOBAHUS, KOHTPOJBHBIX pabOT, YCTHBIX
OMPOCOB, BHYTPUCEMECTPOBOM aTTECTAlMM, 3aIIUT Ja0OpaTOPHBIX pabOT M AKTUBHOCTH Ha
CEMUHAPCKUX 3aHATHUSX.

Ha camocrosrensHyto paboTy cryaeHToB, corinacHo tpeboBanusm PI'OC BO mo
HampaBlIEHUIO paguou3uKka OTBOAUTCA OKoJo 46% BpemMeHH OT oOmIe TpPyHZOeMKOCTH
micuuIuiiHel.  CONpPOBOXIEHHUE  CAMOCTOSITEIBHOW  pabOTBl  CTYIEHTOB  MOXET  OBIThH
OpPraHU30BaHO B CIEAYIOIMUX (opMax:

— COCTaBJICHHEM WHJMBUyaJbHBIX IUIAHOB CaMOCTOSTEIbHONW pabOThl KaXKIOro U3
CTYJCHTOB C yKa3aHUEM TeMbl U BUJIOB 3aHATUH, (OPM U CPOKOB IIPEICTABICHUS PE3YIbTATOB;

— TPOBEJCHHEM KOHCYJIbTAUUW (MHAMBUAYAJIbHBIX WM TPYIIMOBBIX), B TOM YHCIE C
MIPUMEHEHUEM JUCTAHLIMOHHON Cpeibl 00ydEHUs.

Kputepuii orieHkH 3¢(eKTUBHOCTH CaMOCTOATENbHON paboThl CTYyIEHTOB (hopMUpyeTcs
B XOJI¢ IPOMEXYTOYHOTO KOHTPOJIS IpOollecca BBINOJHEHUS 3a/laHui U OCYILECTBISETCS Ha
OCHOBE PA3JINYHBIX CIIOCOOOB B3aUMO/ICHCTBHSL.

B coorBercTBMM € 3THUM TOpU TPOBEIEHUM ONEPATUBHOIO KOHTPOJS MOTYT
UCIOJIb30BATECS KOHTPOJIbHBIE BOMPOCHI KaK K BBIMOJHAEMBIM paboTaM J1abopaTOpHOTo
MpaKTUKyMa, TaK U K COOTBETCTBYIOIIUM pa3ziesiaM OCHOBHOM TUCIUIUINHBI.

B ocBoeHnn maMCHUIUIMHBI MHBAIUIAMM U JIMLIAMHU C OTPAHHYEHHBIMU BO3MOKHOCTSIMHU
310pOBbsl OOJBIIOE 3HAYEHHE HMEET WHAMBHyalibHas ydeOHass paboTa (KOHCYJIbTAlUM) —
JIONIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOTro MaTepuania.

WunuBuayanbHble KOHCYJIbTAllMM 1O MpPEIMETy SIBISIOTCS BaXXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIMM MHIMBUAYATIN3alUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIUTATEIHHOIO KOHTAKTa
MEXIy IpernojaBaTeieM M OO0y4aroluIMMcs HWHBAJIMAOM WM JIMLIOM C OTrpaHHYE€HHBIMU
BO3MO>KHOCTSIMH 3/I0POBBSI.

8 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, MCNIO0JIb3yEMbIX IPH OCYIIECTBJICHUHU
00pa3oBaTeILHOIO NMPoIecca Mo JUCUUILINHE (MOTYJIIO0)

8.1 IlepeueHb HHGPOPMANMOHHBIX TEXHOJIOTHii

1. KoncynpTHpOBaHUE TOCPEACTBOM JIEKTPOHHON MOYTHI.
2. Vcnonb30BaHKe 31€KTPOHHOM Npe3eHTarmu Ha caiite Moodle KyoI'Vy.

8.2  IlepeuyeHb HeOOXOIMMOI0 MPOrPAMMHOIO0 0O0ecreYeHHs

1. Cpena Moy IpbHOTO TUHAMHYECKOro 00ydenus Moodle.
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8.3  IlepeyeHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. CrpaBouno-npaBoBas cucrema «Koncynsrant [Timrocx» (http://www.consultant.ru)

2. OnekTponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DIIeKTPOHHBIN KaTajor HayuyHoi oubmnotexku Kyol'Y
(http://212.192.134.46/MegaPro/Web).

4, DneKkTpoHHas OubmoTeyHas cuctema «Y HuBepcuterckas ouoimoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

5. DJIeKTpOHHAs OubimoTevHas cucreMa U3/1aTeIIhCTBA «JIaHb»
(https://e.lanbook.com).

6 DnexkTponHas oubmmoreunas cucrema «FOpaiit» (hitps://www.biblio-online.ru).

9 MaTtepuajbHO-TeXHHYECKasl 0232, HEOOXOIHMMAasi IS OCYIIeCTBJIEHHS

00pa3oBaTeILHOIO MpoIecca MO JUCHHUILINHE (MOTYJTI0)

MartepuaibHO-TEXHUYECKOE 00eCIeUeHUE TUCIUTLITUHBI

No Bug pabor
(MOIynsl) ¥ OCHAIIEHHOCTD

CneunanusupoBanHasi  jaboparopus Mexanuku (216C),
OocHalleHHass  JyraboparopHeiMu  Komruiekcamu  JIKT  u
HE00X0IMMBIM J1a00PATOPHBIM 000PYIOBAaHHEM.
Crenmanu3upoBaHHas J1Ta0OpaTOPHsl MOJEKYJISIPHOW (U3UKU
(227C), ocHamennass naboparopubiMu komrmiekcamu JIKT u
HEOO0XOAMMBIM JTA00OPATOPHBIM 000PYOBAHUEM.
CrnenuanusupoBaHHas  jga0opaTopus  3JJIEKTpUYECTBA U
JlaGopaTopHble Mar"eTusma (318C), OCHAILIEHHAas 1a00paTOPHBIMH
3aHATHUS kommuiekcamu  JIKT  u  HeoOXxoaumbIM  1a00OpaTOpHBIM
000pyI0BaHUEM.
Crnenuanu3upoBanHas jaboparopus Ontuku ¢usuxu (312C),
OCHallleHHass  JabopartopHbiMu  Komruiekcamu  JIKO  u
HEO0XOAUMBIM JIA00OPATOPHBIM 00OPYIOBAHUEM.
CrneunanusupoBaHHas Jjgaboparopus AaTOMHOM U siiepHOU
¢uzuku (225C), ocHalieHHas J1a0OpaTOPHBIMU KOMIUIEKCaMHU
JIKT 1 Heob6xoanuMbIM 1a00paTOPHBIM 000PYTOBAHUEM.

Aynuropus 314C, ocHalieHHas: KOMIIBIOTEPHON TEXHUKOM €
CamocTosiTenbHast MOJIKJIIOUeHueEM K cetu HTepHeT.

paborta Ayautopus 204C, ocHallleHHass KOMIBIOTEPHON TEXHUKOH C
MOJIKJIIOUeHUEM K ceTd HTepHeT.
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