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1 Henun 1 3a0a4u U3yYeHUs1 TUCHHUIINHBI (MOYJISA)
1.1  Ileab ocBOEHUNA IMCHUNINHBI

VYuebnas qucuuiuina b1.B.14 «O06muii ¢pu3ndyeckuil mpakTUKyM» CTaBUT CBOEH IIEINBIO
c(OpMHUPOBATh y CTYJACHTOB 0a30BbIE TEOPETUUYECKHUE 3HAHUS 00 OCHOBHBIX SIBJICHUSX, IOHATHSIX,
MOJIENISIX, 3aKOHAX M METO/IaX MEXaHUKH, MOJIEKYISPHON (DU3UKH, DJICKTPUIECTBA U MarHeTU3Ma,
OTITUKH, CIICI[HATIbHBIE BOIIPOCH aTOMHOM | SACPHON (PU3UKH, @ TAK)KE 1aTh HABBIKU BBITIOJTHEHUS
MPAKTUYECKOTO BBITIOJHEHUS 1a00paTOPHBIX padoT.

1.2 3agaud TUCHUILIHHBI

— H3y4YeHHE TEOPETUYECKUX OCHOB, IOHATUI, 3aKOHOB M METOJIOB HCCIEI0BaHUN
MEXaHUKH, MOJIEKYJISpHON (U3UKH, BJIEKTpUYeCTBA W MAarHeTU3Ma, OMNTHUKH, CHEIHATIbHBIX
BOIIPOCOB aTOMHOM U si/iepHON PpU3UKH;

— O3HAKOMJIEHHE C TpaHUIaMH NPUMEHUMOCTH (U3MUECKUX MOJENel u Teopuii,
WCIOJIb3YEMBIX JIJIs1 OUCaHusl (PU3UUECKUX SABJICHUN;

—  OBJIaJICHHE HaBbIKAMH U METOJIaMU BBINIOJIHEHUS JJTaOOPATOPHBIX PabOT MO OCHOBHBIM
paszenaM MEXaHUKH, MOJIEKYISpHONW (U3MKH, dJIEKTpUYecTBa U MAarHeTu3Mma, OITHKH,
CHelHabHBIX BOIPOCOB aTOMHOM U sIIEpHON (DU3UKH;

— mnpuoOpeTeHue YMEHHUS HCII0JIb30BATh 3aKOHBI buzuku

JUIs  pelieHus
€CTECTBEHHOHAYUYHBIX U TEXHUYECKUX 3a/1a4;

— mnpuoOpeTeHHe HAaBBIKOB IOMCKA JOMOJHUTEIBHOW HHGOPMALUKU IO MEXaHUKH,
MOJIEKYISIPHOM (DU3HKH, SJIEKTPUUECTBA U MarHETU3Ma, ONTHKH, CIIEIIHAIbHBIX BOITPOCOB aTOMHOM
U AIepHOU (PU3HUKH, CBI3AaHHOU C UX UCTOPUEH U COBPEMEHHBIMU JIOCTIKCHHSIMHU.

1.3 MecTo IMCUMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTeibHOI NPorpaMmbl

Juctunmuna «O0muil pu3nyecKuii MPakTUKYM» OTHOCHUTCS K BapuaTHBHOW yacTu bioka 1
Moy «Oomas gusrkay yaeOHOro 1miaHa.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AUCUUIIMHE (MOIY.I10),
COOTHECEHHBIX € IIJIAHNPYEMbIMHU pPe3y/JIbTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

N3ydenue naHHOW yueOHOU MUCHMIUIMHBI HaIlpaBlieHO Ha (GopMHUpOBaHHE Yy OOy4YaIOUIUXCA
CJIEYIOIINX KOMITETCHIIUH:

No WNunexe CognepxaHue B pesynbrare nzydenus yaeOHON TUCITUTUTAHBI
~ | Komrer KOMITETEHLIUN 00yyJaromecs 10KHBI
ILIL. N
SHLIUU (umm e€ yacty) 3HATh yMeTb BJIaJeTh




OIIK-1

CITOCOOHOCTBIO
HCIIONB30BaTh B
npoheccroHaIbHON
JEATEILHOCTH 0a30BEIE
€CTECTBCHHOHAYYHBIC
3HaHMA, BKIO4Yasi 3HaHUA
0 IpeaMeTe U 00beKTax
WA3Yy4YEHUsI, METOJAX
HCCIICIOBAHMS,
COBpPEMEHHBIX
KOHIICMIIHUSIX,
JOCTHKCHUAX nu
OFpaHI/I‘IeHI/HIX
CCTCCTBCHHLBIX

HayK

MaTeMaTHKy U
€CTECTBCHHBIC
HAYKH, UX
HCIIONIb30BAHUIO B
npodeCCHOHATBHOMN
JEATEEHOCTH

MIPUMEHSTh Ha
MpPaKTUKe 0a30BbIC
3HaHUS B 007aCTH
MaTeMaTHKH u
€CTECTBCHHBIX HAYK,
WX UCIOJb30BAHUIO
B
npodeCCHOHATBHOM
JIESITeIbHOCTH

CIIOCOOHOCTBIO

K  OBJIAJIEHUIO
0a30BLIMH
3HAHUSAMU B
obmacTu
MaTEMAaTUKN nu
€CTCCTBCHHBIX
HayK, UX
HCITOJIL30BAHUIO
B
npoheCCHOHABH
OU JIeITENBHOCTH




No HNupexe Conepxxanue B pesymbraTe wu3ydeHHs y4eOHOH IMCIMILIIMHBI
" | KOMIIET KOMIICTCHIINH o6yqa}onmec;1 JOJIKHBI
) e (unu e€ yactH) 3HATh yMeThb BJIA/IeTh
2. |OIIK-9 | cmocobHOCTBIO OCHOBHBIE METOIBI | PYKOBOIUTD HaBBIKAMH
MOTY4UTh yIIpaBJICHUS HayYHBIMU nuaepa "
OpraHU3aIlHOHHO- MaJIbIMU MPOEKTaMHU U | PYKOBOAUTENS
yIIpaBJICHUECKHE HayYHBIMU Hay4YHOW pPabOTOl | MaibIX HAYYHBIX
HaBBIKA TIPH paboTe rpynmnaMu MaJIbIX rpymnmn u
B Hay4yHBIX TpyMIax KOJUIEKTUBOB MPOEKTOB
U JIpyTUX  Mallbix
KOJUIEKTHUBAX
UCITOJIHATENEN
3. |TIK-3 TOTOBHOCTBIO TIPUHLINIIBI MIPUMEHSTh Ha | CITIOCOOHOCTBIO
PUMEHSATh Ha | paOOTBI U METONBI | MPAKTHKE MOHUMATh
NpaKTHUKe JKCIUTyaTaluu TPUHIIHIIEL TPUHITHITEI
npodeccroHaIbHbIE COBPEMEHHOM paboTel 1 MeTonBl | paboThI u
3HaHUST  TEOPHH M | ammapaTypsl U | DKCIUTyaTaluu METO/IbI
METOIOB  (hU3HYECKHX | 000OpyJIOBaHUS COBPEMEHHOM IKCILTyaTaIuN
HCCIIeIOBaHHN anmaparypsl U | COBpEMEHHOU
000opyToBaHUS anmapatypsl U
o0opynoBaHUs
2 CTpyKTypa M colepkaHue ITMCUUNINHBI
2.1  PacnpenejieHne TPYA0EMKOCTH THCIHUILINHBI 0 BUAaAM padoT

OO6mast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4.e/. (252 9acoB), UX pacrpeesieHue
10 BUJIaM paboT MPEICTaBIICHO B TaOIHIIC:

Bun yaeOHol paboThI

Bcero

qacoB

KonTakTHasi paboTa, B TOM 4HcJIe€:

AyauTOpHBIE 3aHATHS (BCEro):

216

68

56

60

32

3aHATHA JICKIIMOHHOI'O THUIIA

JlaGopaTopHble 3aHATHS

216

68

56

60

32

3aHATHS CEMHUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHITHS)

HNuas koHTakTHas padora:

KoHnTposas camocToaTenbHON paboTh

(KCP)

[Ipomexyrounas arrectanus (UKP)

0,2

0,2

0,2

0,2

CamocrosiTesibHast padoTa, B TOM

yucJjie:

IloaroTorka Kk 3amuTe J'Ia60paT0pHBIX

pabot

35,2

3,8

15,8

11,8

3,8

KonTtpoas:

Iloaroropka k OK3aMCHY

gac.

252

72

72

72

36




Oo6mas B TOM YHCJIe
TPYA0EMKOCTH KOHTAKTHAaA 216, 68 56 60 32
pa6ora 8
3a4. efl. 7 2 2 2 1

2.2  CTpyKTypa IUCHMIIHH

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM JAUCHUIIINHBI.

Paznenbl mucuuiuinabl (MexaHuka), usydaemoie B 1 cemectpe (0 cmydenmog ODO):

KonnuectBo yacos

Ne| HaumeHnoBanue pasziesnos (Tem) AynuTtopHas Bueaynuropnast
Bcero paboTa pabota
113 JIP CPC
1 2 3 5 6 7
N3mepenue mIOTHOCTH MaJIbIX Te
1 MPaBUJILHON T€OMETPUYECKOM 5,6 - 4 1,6
dhopmbl
2 Onpenenenue CKOE)OCTI/I 3BYyKa 3.6 i 5 16
METOJIOM CTOSIYEH BOJIHBI
3 Onpenenenre IJIUH KOMETHBIX 5.6 i 4 16
XBOCTOB
OnpeneneHrue MOMEHTa WHEPUUH
4 TE€J METOJIOM KPYTHIIbHBIX 5,6 - 4 1,6
KoneOaHui
N3mepenne YCKOpPEHHUS
5| cBobGoxHOTO aJeHus C 5,6 - 4 1,6
TTOMOTIIBIO MaIlTUHBI ATBY/1a
5 [IpoBepka 3aKoHA COXpaHEHUS 5.6 i 4 16
HUMITYJIbCA
Onpenenenue CKOPOCTH
;| momera mym ¢ MOMOLIbIO 5.6 i 4 16
KPYTHJIBHOTO
0aIMCTUYECKOTO MasTHHKA
8 Omnpenenenve  KOApHUIUEHTA] 5.6 i 4 16
TPEHUS Ka4CHHS
9 Uccnenosanue K.I1.J. moTOpa ¢ 5.6 i 4 16
TTOMOIIIBIO JICHTOYHOTO TOPMO3a
10 OOGOpOTHBIN MasTHUK 5,6 - 4 1,6
Onpenenenue TJIaBHBIX
11 MOMECHTOB WHEPIHU 5.6 ) 4 16
CTaJILHOTO
napasieNnenuneaa
12 Mastauk MakcBeina 5,6 - 4 1,6
13 Mastauk O6epbOexa 5,6 - 4 1,6
14 MexaHuveckuii rucTepe3uc 3,6 - 2 1,6
15| Onpenenenue KECTKOCTU MPYKUH 5,6 - 4 1,6
16 3aryxaromiue KoneOaHus 5,6 - 4 1,6




17 3akoHbl crosKHOBeHUH. [IpoBepka 5.6 ) ) 4 16
3aKOHA COXPAHCHUS UMITYJIbCA
18 Omnpenenenue moayins FOnra 5,6 - - 4 1,6
19 CBs3aHHEIC KOJIeOaHUs 5.6 i i 9 16
JBYX MasiTHUKOB
20 Omnpenenenue HKECTKOCTU 3.4 i i 9 14
MPYKUHBI TPAUIECKUM CIIOCOOOM
KonnuecTBo 4acor
Ne| HaumeHnoBanue pasziesnos (Tem)
AynuTtopHas Baeayauropras
Bcero pabora paborta
J 113 JIP CPC
Hmozo no oucuunnune: 103,8 - - 72 31,8

Pacripenenenne BUA0B yaeOHOUW paOOTHI U UX TPYIOEMKOCTH 10 pa3jesiaM JTUCIUTUTAHEL.
Pazgensr guctummasl (MosiekyispHas (u3MKa), U3ydaeMble BO 2 cemecTpe (011 cmyoeHmos
0D0):

KomnuecTBo 4yacoB
Ne HaumenoBanue pasienon AynautopHas Bneayauropnas
Bcero paboTa paborta
J 13 JIP CPC
1 2 3 4 5 6 7
N3mepenue atmocpepHOro - -
1 ’ ,Z[aBJ'IeHI/Iﬂ(b ’ 8 6 2
2 | Omnpenenenre BIaKHOCTH BO3TyXa 9 - - 6 3
Omnpenenenue kodpduimenta
BHYTPEHHETO TPEHUS, CPEAHEN
3| mmuHBI ¢CBOOOHOIO Ipobera u 10,8 - - 8 2,8
3¢ exTUBHOTO THaMeTpa MOJICKYII
BO3/yXa
4 Onpenenenue OTHOILIIEHUS] 11 - - 8 3
YIEIBHBIX TEIIOEMKOCTEH
Omnpenenenue  kodpdumueHTa - -
5 | BHYTpEHHET0 TPEHUS KHUIKOCTH 9 6 3
o meroay CTokca.
6 N3mepenue (hU3UYECKUX| 9 - - 6 3
XapaKTEPUCTUK BOJIbI
7 Omnpenenenune ko3 huIMeHT 9 - - 6 3
MMOBEPXHOCTHOTO HATSKEHUS BOJIbI
8 | Onpenenenue paanyca Kamwsipa| 11 - - 8 3
Onpenenenue
9 TEMIIEPATYPHOTO 9 - - 6 3
KodpuIMeHTa JTUHEHHOTO
paciupeHus MeTasia
Omnpenenenue  KodpPUIHEHTA - -
10 TEIUIONPOBOAHOCTH TBEPBIX TEJ 9 6 3




11| OmpexneneHue TEMIIOEMKOCTH 9 - - 6 3
MeTaia
Hmozo no oucuunnune: 103,8 - - 72 31,8

Pacnpenenenue Bu10oB yueOHO# pabOThI M UX TPYIOEMKOCTH O Pa3JiesiaM TUCIUILIHHEL.

Pazgensr muctumnimHbl (3JEKTPUYECTBO M MarHeTusM), H3ydaemMble B 3 cemectpe (014
cmyoenmos ODO).

Ne HaumenoBanue pazzenos (Tem) KomnnuecTBo yacos
AynutopHas B eayaurtopHas
BceropaboTta pa6ora
J| 113 | JIP CPC
1 2 3 |14] 5 6 7
1 Pa6ota ¢ octsorpadom 7 |- - 5 2
2 W3MepeHne 5SIeKTpUYEecKOTO COMpOTUBICHHA ¢ 9 | - | - 6 3
IIOMOIIIBIO MOCTa YUTCTOHA
3 ConpoTHBIICHHE ICKTPOJIUTOB 7 -1 - 5 2
4 N3mepenne nHAYKTUBHOCTH KaTyIIKH 7 | - - 5 2
N3mepenue 31eKTpruuecko EMKOCTH KOHIEHCATOpa ¢ - -
nomMo1bo Mocta CoTTH
6 N3mepenne MarHuTHOM MPOHUIIAEMOCTH TOpa 7 -] - 5 2
7 ConpoTHBJICHUE METAIIIOB 7 |- - 5 2
8 N3mepenune 60X COTPOTUBIICHUMA 7 |- - 5 2
9 MoMnHOCTh B IIENHU NEPEMEHHOTO TOKa 7 - - 5 2
10 | I3MepeHnue BOIbT-aMIIEPHBIX XapaKTEPUCTUK TUOAOB, [ | - - 5 2
11 N3mepenune BOIbT-aMIIEPHBIX XapaKTEPUCTHK 78 | - - 5 2,8
TPaH3UCTOPOB
12 N3mepenne ropu30HTANIBHOW  cOCTaBismomeHd 7 | - - 5 2
MarHUTHOTO MOJIS 3eMIIH
13 DKBUIOTESHIIUAJILHBIE TIOBEPXHOCTH 7 - - 5 2
14 DJIEMEHTHI AIEKTPUUECKOU LETTH 9 | - - 6 3
Hmozo no oucuunnune: 103,8|- - 72 31,8

PacnpenencHue BumoB yueOHON pabOTHI U X TPYAOEMKOCTH IO pa3zeiaM JUCIUTUINHBI.
Pa3zaenbl mucuuIuinHbl (ONTHKA), H3ydaeMbie B 4 cemectpe (dst cmydenmos ODO):

KommuectBo yacos

HaumenoBanue pasnenos AyautopHasa BHeaynuTopHasy
Bceropabora paborta
JI| 113 | JIP CPC
1 2 3 | 4| 5 6 7
1 | Onpenenenue nokasarens NpeJOMICHUs TBEPAbIX U | 7 | - | - 4 3
KHUJIKUX ONTHUYECKUX CpEel.
2 Nzyuenue 3akoHOB poTorddexTa - - 4 3
3 IIpoBepka 3akoHa Mamtoca. M3yuenue Bpamenusy 7 | - | - 4 3
TUIOCKOCTH TOJISIPU3AILH
4 N3yuenue 3puTenbHON TPyObl U MUKPOCKOIIA 6 | -] - 4 2




5 OmnpezneneHne KOHLEHTPALUU pacTBOPa 6 | -| - 4 2
MOJIIPUMETPOM
6 Wzyuenue sBneHus 1upakiuu 7 -] - 4 3
7 HccnenoBanne ONTHYECKUX CHCTEM 6,8 | - - 4 2,8
8 Cnektpoporomerp  ®M-56.  Ontmueckme| 6 | - | - 4 2
XapaKTEPUCTHKH CTEKOJI
9 [IpoBepka 3akona bprocrepa 7 |- - 4 3
10 Nzydenne 3akoHOB (hoTod(hhekra -1 - 4
11| Omnpenenenue NpeaoMISIONIETO YIiia OUIIPU3MBbI 6 | -| - 4
Openens
12| WccnenoBaHue MOTPENTHOCTEH OMITHYECKUX CUCTEM - - 4 2
13 [TpoBepka 3akona JlambepTa 7 |- - 4 3
14 | Onpenenenune paanyca KPUBU3HBI JIMH3HI ¢ IOMOMIpt0| 6 | - | - 4 2
koJierr Herotona
15| CpaBHenue nudpakmOHHOTO U AUCTIEPCHOHHOTO 7 |- - 4 3
CTIEKTPOB
16 N3MmeHeHne CKopoCTH CBEeTa 6 | -| - 4 2
Hmozo no oucuunnune: 103,8 - 64 39,8

Pacnipenenennie BuoB yueOHON pabOTHI M MX TPYJAOEMKOCTH TIO pa3feiaM JUCIHUILTAHBI.
Pazgenbl mucnurumiHbl (CrieMalibHBIE BOMPOCHI aTOMHOM W SiICpHON (DU3HKH), U3ydaeMbie B 5
cemectpe (0152 cmyodenmos ODO):.

KoanuectBo 4acos

No HaunmenoBanue paszzenos (Tem) AynutopHas [BHeayauTopHas
Bceropabora paborta
J| 113 | JIP CPC
1 2 3 4| 5 6 7
1 OmnpenerneHue OTHOMICHHSI 3apsijia AIEKTPOHA K €ro g | 7| - 5 3
Macce METOJIOM MarHeTpoHa
2 | Artomnusie mojaenu k. Tomcona u 3. Pesepdopna 6 | - - 4 2
3 OmnbiT @panka u ['epua 7 | - - 5 2
4 N3yueHue cepuaibHbIX 3aKOHOMEPHOCTEH B CIIEKTPE . 5 5
aToMa BOJI0po/ia
5 Crnextp aroma Bojiopoaa. Atrom bopa 7 | - - 5 2
6 N3ydenue cnekTpa aroma HaTpust 7 | - - 5 2
7 N3yuenue HeOH-TeNneBOro jlazepa 78 | - - 5 2,8
8 | IlorpemHocTy npu aepHO-(PU3NUECKUX U3MEepeHHsIx| 6 | - | - 4 2
9 N3ydenne razopaspsHOro cueT4nKa 6 | -] - 4 2
10 N3yuenne CUMHTUIUISIHUOHHOTO IE€TEKTOpa 7 - - 5 2
11 Omnpenenenne akTUBHOCTH HCTOYHUKA 7 |- - 5 2
N3ydeHne CUUHTIILISIIMOHHOTO TaMMa- - -
12 & IlcneKTpmv?eTpa ! 5 2
13 N3ydenue pacmpocTpaHeHuss OeTa-u3JIydeHHUs B o c 5
HEKOTOPBIX MaTepuanax 1 B BO3IyXe




14 N3zyuenue yrioBoro pacnpevneneHI/Is{ KOCMHYECKHX o I 5 5
nydent
15 Jlo3uMeTpudecKre BEIMYUHBl U UX U3MEPEHUs 7 3) 2
Hmozo no oucuunnune: 103,8|- - 72 31,8

2.3  Copaepxanue pa3iejoB TUCHUILINHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

3aHATHS JIEKLIMOHHOIO TUIIA - HE IPETYCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOT0 THIIA

3aHATHS] CEMMHAPCKOTO TUIIA - HE PEAYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHA

HaunmenoBanue pas3nenoB IUCHUIUIMHBI (ME€XaHWKa), M3y4daeMbix B 1 cemectpe (04
cmyoenmos ODO).

N Ne dopma
0
/ paznena HaumenoBanue nabopatopHbsix paboT TEKYIIETO
/T HCLUILIHHEL KOHTPOJISI
1 2 3 4
Jnnamuka N3mepenne yckopeHus cBobOomHoro maaeHus c| OTUeT W 3amura
1 MaTepuaIbHON OMOILLBIO MAIINHBI ATBYZA. nabopaTopHOU
TOYKH . paboThI
OOGOpOTHBIN MasTHUK.
Uccnenoanue K.ILJI. MoTtopa ¢ MNOMOIIBIO
JIEHTOYHOI'O TOpMO3a. Oryer u 3amuTa
n1abopaTopHO
2 | 3aKoHbI COXpaHEHHS [IpoBepka 3akoHa COXpaHEHUS  HMMITyJIbCa. patop
. paboThI
3akonbl  cronkHoBeHMiHl. [IpoBepka  3akoHa
COXPaHEHHUS UMITYJIbCa.
Omnpenenenue TJIaBHBIX MOMEHTOB
4 | HeunepuuaibHble MHEPLMHU CTAJILHOTO Tapasieenumne/a. Oryer u 3ammTa
CUCTEMBI OTCUETa nabopaTtopHoit
MasitHuk Makcgenna.
paboThI
Mastauk O6epoexa.
Kunemartuka Omnpenenenre CKOPOCTH MOJIETa MU € MOMOIIbI0 | OTYeT U 3auuTa
5 abCOJIIOTHO KPYTHJIBHOTO OaJUIMCTUYECKOTO MasTHHUKA. nabopaTopHOH
TBEPJOTO Tena paboTsI
JuHamuka Otuer u 3ammura
6 26CONMIOTHO OmnpeneneHre MOMEHTOB UHEPIIUH TBEPJIBIX TET C naGopatopHoii
TBEpIOTO Tea MOMOIIBIO KPYTHIIBHBIX KOJIEOaHUH. paGoThi

10




OCHOBBI MEXAaHUKH

H3Mepenne MIOTHOCTM MAaJIbIX TEN MpPaBUJIBHOU
reOMETPUIECKOi (HOPMBIL

OHpeI[eJIeHI/Ie JJIMH KOMCTHBIX XBOCTOB.

Omnpenenenue KodhhUIMEHTa TPEHUS KAUCHHUS.

Otuer U 3amumra

7| meOPMUPYEMBIX | Nexamyueckuii rHcTEpE3HC. nabopatopHo#
TeN . paboThl
Omnpenenenne KECTKOCTU MPYKHH.
Onpenenenne moayins FOura.
Omnpenenenue KECTKOCTH  TPYKUHBI
rpaduyecKkuM crocoOoM.
OTyert H 3a1mTa
8 | KomeGanms u sommsi | OMPEACTCHIE CKOPOCTH 3BYKA METOIOM CTOSYEH nmaGopaTopHoit
BOJIHBL. paGoThI

3aryxarolue KojieoaHusl.

CBsi3aHHBIEC KOJICOAHUS IBYX MAasSTHHKOB.

HaumenoBanue pasnenoB IUCHMILIMHBL (MoJieKyJsipHas (Gu3MKa), U3ydyaeMbIX BO 2
cemectpe (015 cmyodenmos ODO):.

dopma
HaumenoBanue
Ne a3nena HaumenoBanue nabopatopHbIx padboT TEKYIIETO
1
P KOHTPOJIS
1 2 3 4
Onpenenenue YHUBEPCATBHOMN ra3oBOM
nocrosHHo. [IpoBepka 3akona boitns-MapuoTra.
Omnpenenenre HEU3BECTHOTO 00ObEMa COCYa.
. H3mepenue atMochepHOro AaBlICHUS. Oruer 1 3amuTa
WneanpHpli
1 OHpeI[eHeHI/Ie aTMOC(l)epHOFO _]'Ia6opaT0pH0f/'I
ra3 .
JABJICHUSI, UCIIOJIB3YS 3akoH boits- paboThI
Mapuotran U- 00pa3Hyro TpyOKy.
Omnpenenenre BIaXKHOCTH BO3/1yXa.
Omnpenenenre BIAXHOCTH BO3AyXa B KOMHATe,
u3Mepsis JaBJIeHHE HACBIIIICHHOTO Hapa.
Ornpezenenne TeIoNpOBOJHOCTH BO3oyXa.
Onpenenenve  KO3(pUIMEHTa  BHYTPEHHETO
TpPEeHMsI, CpeJHEeH ATUHBI CBOOOIHOTO Tpobera u
3¢ ¢deKTUBHOIO JAMaMeTpa MOJIEKYyJl BO3yXa.
Ornpeznenenue napaMeTpoB MOJIEKYJ, BXOJSIINX B
SBnenus ’ I z ¥ 3aIKTA
2 reperoca COCTaB BO31yxa, ucmonb3ys dopmyny [lyazeitns Orer
B rasax JUIsL Tpolecca MPOXOXKJIECHUS BO3AyXa uepe3
TOHKHUM KanuJuisp. .
Ornpeznenenre BA3KOCTH BO3/1yXa 10 €r0 TEUCHUIO B nabopaTopHoH
Kanuuisipe.
paloThI
W3ydenne naMHHApPHOTO U TypOYJIEHTHOTO

TCUCHHUA Ira3a.
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OnpeneﬂeHI/Ie OTHOIICHUA YACIBbHBIX
TEIIOEMKOCTEM.

Omnpenenenue mokasaress aauadaTbl METOI0M
Knemana-/le3opma.

OHpCI[CJICHI/Ie IIOKa3aTeciid a[[I/Ia6aTI)I 10 CKOPOCTHU

Otuer U 3amumra

TepmonnHamuka J1aGopaTopHoit
3ByKa IPU Pa3HBIX TEeMIIepaTypax. PABOTEI
Ormpeznenenue TeMnepaTypHOro Kod(phuuueHTa
JIaBIICHHUSL. Haxoxnenue MOIITHOCTH,
reroemkocty U KII/[ HarpeBarens.
Ornpezenenue TerI0eMKOCTH BOJIBI.
Onpenenenve  kodp¢uIueHTa  BHYTPEHHEIO
PeanbHbie  Ta3bL| TpeHUS KXUAKOCTH 10 MeTo1y CTOKCA.
KUJKOCTH U Boruncnenue ko3 @uirieHTa BHyTpEHHETO TPEHUs
TBCPIBIC TCNIA | ryipmiepuHa, W3MeEpsisi CKOPOCTh MAJCHUS B HEM
Peanbrbie CBHHIIOBOTO IIAPHUKA. M 3alI1Ta
raspl, VsmepeHne (M3MYECKHX XapakTepucTHk Boapl OTIET
KHIKOCTH M |HaxoKIeHHE yIeTbHOMN TeIUIOTH Henaperns Bogpl| 1200paTopHOi
TBEPABIE T€A  |[I3MepeHre HU3NIECKUX XaPAKTEPUCTHK BOJIBI. paboTE!

I/ICCHe)IOBaHI/Ie IMOBEPXHOCTHOTO HATSXKCHUSA U

12



BA3KOCTM BOJBl B JMAIa30HE TEMIIEPATYP.
Onpenenenre KOIPPUIIMEHTa TOBEPXHOCTHOTO
HATSDKEHUS BOJIBI.
Onpenenenue koddduireHTa MOBEPXHOCTHOTO
HATSDKEHHUST BOJBI METOJaMH OTpBIBA KaIUld U
IIPOBOJIOYHOM IETIIH.
Omnpenenenue paanyca Kanmuuisipa.
Onpenenenne paauyca Kanmuuisipa

C UCMOJIb30BaHUEM  (POPMYIIbI

[Tyazeiins JUISL TIPOTEKAHUS JKUJIKOCTH
10 KaIruuisipy.
Onpenenenue TeMmiepaTypHoro KodhduimeHTal
JMHEWHOTO PACHIMPEHUS METaJlIa.

Ornpenenenue koa(durmenta JTUHEHWHOTO|
pacIInpCHUA AJJFOMHMHHEBOI'O, MEIOHOT'O H
KEJIE3HOTO CTEp)KHEH B JMana3oHe TeMIIepaTyp

20-100 OC.

Onpenenenue kodhPuIeHTa TEIIOTPOBOTHOCTH

TBEPIBIX TEIN.

Onpenenenne kodhduIeHTa TEMIOTPOBOTHOCTH

OpPraHMYECKOTO CTEKJIa METOJIOM CpaBHEHHUS C

ATAJIOHHBIM 00Pa3IOM M3 YOOHHUTA.

CBolicTBa TBEpAOTO TENA.

Omnpenenenue TEII0EMKOCTH u
TEIUIOTHI IIJIaBJICHUS METaa.

Omnpenenenre TEIIOEMKOCTH MeTaslIa.

Onpenenenue YACIBbHON  TEMJIOEMKOCTH
ATIOMUHHMS W JKelle3a  KaJOPUMETPUYECCKUM
METOIO0M.

CaolicTBa TBEpIOTO TENA.
Ornpeznenenue TeIIONPOBOTHOCTH METaUIOB U
JTUDJICKTPUKOB.

HanmenoBanue pasnesnoB AMCHUIUIMHBI (3JEKTPUYECTBO M MAarHETHU3M), U3y4aeMbIX B 3
cemectpe (0151 cmyoenmos ODO):

®dopma
HaumenoBanue
Neo HaumenoBanue nabopatopHbix paboT TEKYLIEro
pasnena (TeMbl) KOHTPOILS
1 2 3 4

Otuer u 3amuTa
PaGora ¢ ocummnorpagom. .
1 DneKTpocTaTHKa nabopaTtopHoit

9KBI/IHOT6HI_II/IS.J'ILHLIC MMOBEPXHOCTH. pa60TH

Otuer u 3amura
nabopaTopHOI
paboThI

2 TTocTOSSHHBIN COHpOTI/IBHCHI/Ie MCTaJIJIOB.

JICKTPUICCKHH TOK |H3Mepenue GOJBIIMX CONPOTHBIEHHIA.
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CraunonapHoe

Otuer U 3amura

HN3mepeHnne  rOpuU30HTAIBHOM  COCTaBJISIOLLEH o
3 | MarHuTHOE IoJIe B P p3 MM raGoparopHoii
MarHUTHOTO TOJI 3eMJIH.
BaKyyMe paboThI
5 Otuer u 3amuTa
JIEKTPOMArHuTHas o
4 P N3mepenue nHIYKTUBHOCTH KaTYILIKH. nabopaTopHOi
WH us
YKL paboThl
DIEKTPUUYECKOE TOJIE " Otuer u 3ammuTa
3MEPEHUE DIEKTPUUYECKOTO COMPOTUBICHUSA C .
) B BEIIIECTBE. P p P nabopaTopHOU
IIOMOIIIBIO MOCTa YUTCTOHA. 6
JusnexTpuku padoThI
6 | MarauTHOe ToJje B Otyer u 3ammuTa
BEIIECTBE. W3mepenne MarHuTHON ITPOHMUIIAEMOCTH TOPA. 11ab0paTOPHOi
MaruneTtuku paboThI
DNeKTpOMarHUTHBIE
7 KoJieOaHusI. ConpoTHBICHUE IIIEKTPOJUTOB. OT[(I;T = SaHII/IEa
. nabopaTopHOi
[TepemenHbIN MOoOIIHOCTH B EMH MEPEMEHHOTO TOKA. A60TE
AIEKTPUYECKUN TOK p
YpaBHeHust
o . TUECT U UT
8 MakcBenra. N3mepenune AIEKTPUIECKOM €MKOCTH 0 6e sal ua
nabopaTtopHoOit
KOHJIeHcaTopa ¢ moMoIibio mocta CoTTu.
DIIeKTpOMarHuTHBIE paBOTH
BOJIHBI
N3mepenre BOJIbT-aMIEPHBIX
[Tpupona XapaKTepUCTUK TUOJIOB. Oruer u 3amura
9 | HocuTenel  TOKa. V3MepeHne  BOTHT-aMIIEpHBIX nabopaTtopHoOit
KonTtakTHbIE paboThI
XapaKTEPUCTUK TPAH3UCTOPOB.
SIBJIICHUS

DJIEMEHTHI IEKTPUUECKOH LETIH.

HanmenoBanue paszienioB IUCHMIUIMHBI (ONTHKA), HW3ydaeMbix B 4 cemectpe (014
cmyoenmos ODO):

dopma
HaumenoBanue
Neo HaumenoBanue naboparopHbsix paboT TEKYLIETro
pasnena
KOHTPOJIA
1 2 3 4
[IpoBepka 3akoHa Mamoca. M3ydyeHue BpaleHus
IJIOCKOCTHU MOJIIPU3ALIAH. Ortuer u 3amura
1 | Honspusauus ceera Ompenenenve KOHIIEHTPALUH naboparoproi
paboThI
pacTBOpa NOJSIPUMETPOM.
IIpoBepka 3axkoHa bprocrepa.
Omnpeenienre NPETOMIISIONIETO yIila OUNPU3MbL | OryeT U 3aIIUTAa
2 Wnrepdepenius ®penens. nabopaTtopHoit
cBeTa
Onpenenenue paauyca KpPUBU3HBI
JIMH3BI C OMOILBIO KoJiel HproToHa. paboThI
N3yuenune 3aKk0HOB TETJIOBOTO U3JIy4EHHUS. Otuer u 3amuTa
3 | Ksanrosas onTuka UsydeHne 3ak0HOB GoTodhPeKTa. nabopatopHoit
paboThI

H3meHeHne CKOpOCTH CBETA.
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N3ydenue siBneHus quQpaKinm.

Otuer U 3amumra

4 Judpakims ceera |CpaBHenue Tu(pPaKIHOHHOTO U JUCIEPCHOHHOrO | J1abopaTopHOH
CIIEKTPOB. paboThI
Omnpenenenue mokasatels MPEJIOMIICHUS TBEPIBIX|
Y )KUJIKAX ONTHYCCKUX CPE/I. Otuer u 3ammra
5 T'eoMeTpuyeckas  |jfsvyenpe spurensHoit TpyObl M MHKPOCKOTA. 11abopatopHoii
ONTHKA paboThl
HccnenoBanue ONTUYECKUX CUCTEM.
Hccnenosanue IIOTPELIHOCTEN
OTNITHYECKUX CHUCTEM.
CpaBHeHmne TUPPAKIIMOHHOTO U JUCTIEPCUOHHOTO
CIICKTPOB. Otuer u 3ammTa
TOPHOM
6 Hucnepcus ceera  |Crnekrpodoromerp DPM-56. Onruueckue na60p§ OpHO
paboTHI

XapaKTEPUCTUKHU CTEKOJI.

[IpoBepka 3akona JlambepTa.

¢bu3ukn), n3ydaeMbix B 5 cemectpe (st cmyoenmos ODO).

HanmenoBanue pasnenoB AUCIUIUIMHBI (CIEIMATBbHBIE BOMPOCH aTOMHOW U SIIEPHOM

HanmenoBaHme MdopMa TEKyIIeTro
Ne Conepxxanue pazaena p ym
pasnmena KOHTPOJISI
OTdeT m 3amuTa
Beenenue B|OnpeneneHre OTHOIICHUS 3apsiga JIEKTPOHA K €ro .
1 nabopaTopHOH
aTOMHYIO (U3HKY |Macce METOJ0M MarHeTpPOHa.
paboThI
[lnanerapnas OTtueT U 3amumTa
Atomurle moaenu Jx. Tomcona u O. Pezepdopra. .
2 MOJeNIb aToMa A pdop nabopaTopHOU
OnbiT @panka u ['epiia.
Pezepdopna—bopa paboThI
YpaBHeHust
3 ]_I_[pem/IHrepa u I/I3yquHe CCpUaJIbHBIX 3aKOHOMepHOCTeI71 B| OTueTr U 3almra
KBaHTOBas CIIEKTpe aToMa BOAOPO/Ia. nabopaTopHO
TEOpHs atoma |Criektp aroma Bogopoaa. Atom bopa. paloThI
BOJIOpOJIA
OTtueT U 3amumTa
MHOT037eKTPOHHBIC .
4 N3ydenue criekTpa aToMa HaTpusl. nabopaTopHO
aTOMBI
paboThI
Onruueckue OTueT H 3amuTa
5 KBAHTOBLIE N3ydeHnne HeOH-TeNMEBOro Ja3epa. nabopaTopHO
reHEePaTOPBI paboThI
OTueT U 3amura
6 | PammoaktuBHOCTH |OmnpeseneHue akTUBHOCTH UCTOYHUKA. nabopatopHoit
paboThI
N TTorpemnoctu OpU  SIIEPHO-(PUBUUECKUX
BzanmoneiicTue OTPCIIHOC p nepHo-(usiriec
7 OTueT U 3amura
SIIEPHOTO U3MEPEHUSIX. g
nabopaTopHOM
M3IYHCHWA € ]]3yyeHne ra30pa3psagHOro CYETUHKA. AGOTHL
BEIIIECTBOM p

I/ISY‘-IGHI/IC CIHUHTUWUIAIUOHHOT'O ACTCKTOPA.
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DKCIIEPHMEHTBI W3yuenne  CUMHTHIUISILIMOHHOTO T'aMMa-
8 Otyer u 3amuTa
B (bu3HKe |CIeKTpoMeTpa. .
COK nabopaToOpHOI
BBICOKUX -
. Wzyuenmne pacnpocTpaneHust OeTa-u3IydyeHUs B pPaBOTHI
SHCprun HEKOTOPBIX MaTepHaiax i B BO3IyXeE.
CoBpeMeHHbIe
acTpO(U3NICCKUC |[I3yueHue YrIOBOTO PacHpe/IeeH sl KOCMHUecknX | OTdeT H 3aliuTa
9 NPCACTABNCHUA. | e, nabopaTopHOr
OtkperThIe JIO3UMETPUYECKHE BEIMYUHBI U UX H3MEPEHHUSI. paboThl
BOTPOCHI (PU3HUKH
Spa ¥ YaCTHUIL

2.3.4 TipumepHas TeMaTHKA KypcOBBIX padoT (nmpoekToB) Kypcossie

paboThl HE IPEyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-MeTOIUYECKOTO

o0ecneyeHHus JJIsl CAMOCTOATEIbLHOM

padoThI 00yYAOIIMXCH 110 AUCUUIIMHE (MOLYJIIO)

No Bitx CPC [Tepedyenn yueOHO-METOAMIECKOTO o6ecnvequ1/m T CIUIUINHEI 10
BBITIOJTHEHHIO CAMOCTOSITEIbHON PabOTHI
[IpopaboTka .
1 | reoperiaeckoro Meroaudeckue pPEKOMEHJAIMKM 10 OPraHu3alui  CaMOCTOSITEIIbHON
pabotsl ctynentoB, DI'bOY BO «Kyo6I'V», 2012. - 33 c.
Marepuana
1. bymenesa FO.U. Kak npaBunbHO Hamucath pedepar, KypcoByro U JH-
IJIOMHYI0 paboThl: YueOHOoe mocoOue st OakaiaBpoB [DJIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. naH. — M.: Jlamkos u K, 2016. — 140
c.
2 Pedepar https://e.lanbook.com/book/93331. 2. Kysuenos W.H. Pedeparsi,
KypCOBBIE U JUILIOMHBIE paboThl. MeTo1nKa MOArOTOBKH U 0(OPMIICHHUS
[DnexTponHbI pecypc]: yueo.
nocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[loaroroBka | Beuerxanuna A.O. JlenoBble M HaydHbIE€ NpPE3EHTAUUU [DIEKTPOHHBIN
3 Mpe3eHTAIMKN | pecypc]: yueOHOoe mocodue — DnekTpoH. naH. — M., bepnun: dupekt-
110 TeMC Memna, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

y‘le6HO-MCTOI[I/I‘IeCKI/Ie MaTCpraibl A CaMOCTOSTEIILHOM pa6OTBI 06yqa}01111/1xc51 nu3
Yucjia THBAJIMAOB U JIMI C OTPaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbS (OB3) MpEeaOCTaBIAIOTCA
B (bopMax, AAalITUPOBAHHBIX K OIPAHUYCHUAM UX 310POBbS U BOCIIPUATHUA I/IH(I)OpMaLII/II/IZ

I[J'IH JII ¢ HAPpYIICHUAMU 3PCHUS:

—B M1€4aTHOM opMe yBEITMUEHHBIM MIpUPTOM,
— B (opMe 3IIeKTPOHHOTO JOKyMeHTa, J[is
JIMII C HApYIICHUSAMH CIIyXa:

— B meyaTtHoi opme,

— B (JOpMe IIEKTPOHHOTO JTOKYMEHTA.

I[J'IH Jiu1 ¢ HAPYIICHUAMU OTIOPHO-ABUT'ATCIIBHOTO aIlrapara:

16



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

— B mIe4aTHO# opme,

— B OpMeE AIIEKTPOHHOTO IOKYMEHTA,

I[aHHBIﬁ MNepCUCHb MOXKCT OBITH KOHKPCTU3UPOBAH B 3aBUCHUMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

3 OO6pa3oBarejibHbIEe TEXHOJIOTHHU

[Ipu peanmzanuu yaeOHON pabOTHI IO OCBOCHHUIO TUCIUTUTHHBI «O0muii hu3ndeckuit
NPAaKTUKyM»  HUCIOJB3YIOTCS ~ COBPEMEHHBIE  OOpa3oBaTeNIbHBIE  TEXHOJOTHH:  —
MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHU; — IPo0IeMHOE 00ydeHuE.

JlabopaTopHble 3aHAATHS TPOBOJATCS B CHEIMATU3UPOBAHHBIX J1AOOPATOPUAX Ha
71a00paTOPHBIX YCTAHOBKAaX MHAWBUIYAbHO WM TPYNIIAMU CTYACHTOB U3 2 YEJIOBEK.

O heKTUBHOCTh yueOHOU ACSATEIBHOCTU CTYZICHTOB OLICHMBAECTCA N0 OaJJIbHO-
PEeTHHIOBOM cucTEMe.

B y4yeOHOM mpoliecce UCHOJB3YIOTCS CIEIYIOIINEe aKTHBHbIE U MHTepaKTHBHBIE (op-
MBI TIPOBEJCHUS 3aHATHI: TUCKyccus, MOMCKOBas Oecena, TBopyeckue HHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTYyallul, paboTa B MaJIbIX IPYIIaXx.

JUis aun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsSI MPEAYCMOTpPEHa OpraHu3anus
KOHCYJIBTAIIMI C UCIIOJIb30BAaHUEM HIEKTPOHHOM MOYTHI.

4 OueHoYHbIE CPeACTBA /ISl TEKYLIEro KOHTPOJIS
ycleBaeMOCTH M MPOMeKYTOYHOI aTTecTaluu
4.1 DoH/1 OLIEHOYHBIX CPEACTB 1JIs1 POBeAeHMsI
TeKYIero KOHTpoJiss MexaHuka
duznyeckue BeIUYUHBI U UX u3MepeHus. CUCTeMbl eTMHUIL.
Onpenenurte Npupoy 3ByKa.
Yto Takoe BbICOTA 3BYKa?
Yro Takoe untepdepeHius u nudpaxius BoiH?
Yto Takoe cTosure BOJIHbI?
Kakwue cucreMbl oTCUeTa U CHCTEMbI KOOPAWHAT Bbl 3HaeTe?

NoakrowdE

Onucanue JIBH)KEHUS MATEpHAIbHOM TOYKM B BEKTOPHOM U KOOPJAMHATHOM
dopme. Bekrop mepememenus. CkopocTb. YckopeHue. PasnokeHue BeKTOpa IOJHOTO
YCKOpPEHUS Ha HOPMaJIbHOE U TaHT€HILIMATIbHOE.

8. Uro Takoe MpoJOJIbHBIE U MOIEPEUHbIe BOJIHBI, aMILTUTYAA, (pa3a U CKOPOCTh
pactpoCTpaHeHHsI BOJIHBI?

9. UYro Takoe BEKTOPHI YIIIOBON CKOPOCTU U YIIIOBOTO YCKOPEHUS?

10. Yo Takoe MrHOBEHHAs OCh BpalleHus?

11. Omnpenenute cuny Ctokca.

12. Yto Takoe 1060BOE COMPOTUBIICHUE U TIOIHEeMHAsI cuia?

13. YUro Taxkoe BA3ZKOCTH KUIKOCTHA?

14. JlaiiTe onpeneneHne TaMUHAPHOTO U TYpOYJIEHTHOTO TEUCHHUSI.

15. Yto Takoe yucio Peiinonbaca?

16. Chopmynupyiite MpUHIIUIT OTHOCUTENBHOCTH [ anues.

17. TlpnunHa MOCTOSTHCTBA CKOPOCTH CBETA.

18. Onpenenure cneacTsue u3 npeodpazoBanuii Jlopenia.
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19. OtHOCHTENBHOCTH OHOBPEMEHHOCTH. J[rHa aBmkymerocs tena. Temm xona
IBUKYIIMXCS 4acoB. CII0’KeHUE CKOPOCTEH.

20. Chopmynupyiite 3akoHbI beprymmu.

21. CpoiicTBa KUAKOCTEH W Ta30B. 3aKOHBI TruApocTaThku. CTarroHapHOe
JBUKEHHUE KUAKOCTU. Y paBHEHUE HEPA3PhIBHOCTH.

22. Cwutbl 1 B3auMoieiicTBus. UeTbipe THIa B3aMMOACHCTBII U MX CPAaBHUTEIbHAS
XapaKTepHUCTHKA.

23. Chopmynupyiite 3akoHbl HproTOHA.

24. Jlebopmarysi CIUIOIIHBIX — cpen. Ympyras u OCTaTOYHasI

nedopmanusi. KonmndyectBeHHast xapakrepucTrka aedopmanuii. 3akon ['yka, MoTyib
IOura. Dueprus ynpyrux aegopmanuii.
25. HenHepuuanbHble — BpallalonInecs CUCTEMBI KOOpJUHAT.
Kopronucoso
yckopenue. Cuiibl MTHEpLMHU BO Bpallarolieics cucreme koopauHat. HenHepruanbHas cucrema
KOOPJIMHAT, CBSI3aHHASI C MOBEPXHOCTHIO 3EMIIH.

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

27. MOMEHT CWIIBI, ICUCTBYIONICH Ha cuctemy. LleHTp Macc. YpaBHEHHE MOMEHTOB
JUIS CUCTEMBI MaTEpUATIbHBIX TOYEK.

28. 2.0npenencHrne HeMHepIMAIbHBIX cucteM. Critbl nHepu. HenHepunanbHbe
CHUCTEMBI, IBIOKyHIMecs mnpsmonuHernHo. HeBecomocth. ['paBUTAlMOHHAs W WHEpPTHaA
MaccChl.

[IpuHIMT SKBUBAJIEHTHOCTH.

29. 3aryxarmue kosedanus. JlorapudMuuecknii TeKpEeMEHT 3aTyXaHUsI.

30. Cucrema marepuaabHbIX TOUYEK. MIMIynbe cucteMbl. MOMEHT UMITyIbCa.

31. PaGora cunbl. Kunermueckas osueprus. CumoBoe mone. PabGora B
MOTEHIIMAILHOM TI0JIE.

32. CnosxeHue MmepreHIuKyISpHbIX Konebanuii. durypsr JInccaxy.

33. BekropHas muarpamma. [IpencraBnenue kojaebanuii B KOMIUIEKCHOH (opme.

34. Cnoxxenue KojiebaHUH OJTHOTO HarpaBiieHUs. buenus.

35. CBsi3p cwJIbl ¢ TOTEHIMAIBHOW HSHeprueil. HopMupoBka NOTEHIMAIBHOU
SHEPruu. DHEPTUsl B3aUMOICHCTBUA.

36. MaTemaTtnueckas CYIIHOCTh 3aKOHOB COXPaHEHHS. 3aKOHBI COXPAaHEHUS
SHEPruM, UMITYJIbCA U MOMEHTA UMITYJIbCa B HEPEIATUBUCTCKOM CIIydae.

37. MaremaTuveckuii 1 GU3NICCKUN MASTHUKH.

38. O6mue cBeneHus o KojeOaHMSIX. YPaBHEHHS TapMOHMYECKHX KOJICOaHMM.
[MapMonHMueckuii OCHHIIATOP. DHEPTUsl KoJaeOaHu.

39. CooTHouleHne Mexay Maccoid M sHeprueil. CBsi3b 3aKOHOB C CHUMMETpHEi
MPOCTPAHCTBA U BPEMEHH.

40. 3akoH BcemupHoro TsaroteHus. ['paBuranmonHas sHeprus. 3akoHs! Kemmnepa.

41. 2.Cyxoe Ttpenue. Bsskoe Tpenue. Tpenue kauyenus. PabGora cun TpeHus.
SABnenue 3acros. fABnenue 3aHoca. opmyna Crokca.

42. JIBwxkeHue Tena, 3aKperuieHHOro B TOYKe. [ 'Mpockombl. ['mpockommueckuii
addext. [Ipeneccus u HyTalys 0OCU THPOCKOTIA.

43. BeiBeuTe ypaBHeHHEe MeliepcKoro.

44. Beienute Gopmyny L{nonkoBckoro.
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45. O0mue cBeleHUS O PEISATUBUCTCKOM JBM)KCHHUS TENl NEPEeMEHHONW MAacChl.
OOm1ast XxapaKTepUCTUKA PA3IMYHBIX BUIOB PEAKTUBHBIX JIBUTATEIICH.

46. AHanoru MoCTynaTeIbHOTO M BPAIlaTeIbHOTO JIBHKCHHUS.

47. Kunernueckasi SHEpIrHs BPaLIArOIIErocsi TBEpIoro Tena. PaboTa U MOIIHOCTh
BO BpalllaTeIbHOM JIBH)KEHUU.

48. YpaBHeHMe IBHKEHUS TBepAoro Tena. [lonstue o TeH3ope naepumu. [ maBHbIe
OCH U TJIaBHbIE MOMEHTBI HHEPLIUU.

49. BemnyxneHnable konebanus llepexomupiii pexxuM. AMIUMTYAHas u ¢a3zoBast
pe30oHaHCHbIE KpHBbIE. JJOOPOTHOCTD.

50. Beruuciiene MOMEHTa MHEPIMH OTHOCUTEIhHO ocH. Teopema Iroiirenca —
[Ireitnepa

MounekynspHas ¢puznka
OnuiyTe TPOCTEUITYIO MOJIENb BEIECTBA — UICAIBHBIN ra3.
Kaxue ynpormienus nenaiuch npu BeIBOAE OapoMeTpuuecko popmyni?
Kak M0xHO MpruOIH3UTETHFHO OLIEHUTH BBICOTY aTMOchephi?
OO0bsicHuTe (DU3UUECKUi CMBICH pactipenenenus bonbiimana.
KaxoB ¢uznueckuit cMbici QyHKIIUU pacipeaeaeHus] MOJIEKY 10 CKOPOCTIM?

o Uk wbhE

[IpuBeauTe IPUMEPHI HCIIOJIE30BAHUS BAKyyMa B TEXHHUECKHUX YCTPOUCTBAX.
7. B uém cymHocTth siBneHui nepeHoca? KakoBbl OHM M NMPHU KaKUX YCIOBHSX
BO3HUKAIOT?
8. Tlouemy muddy3us KUIKOCTEH MPOUCXOAUT 3HAYUTEIHHO MEJJICHHEE, YeM
muddy3us razos?
9. UYto nHazpBaT kKodhdunmeHToM muddy3un (BI3KOCTH, TETUIOTPOBOTHOCTH)?
OT KakuX MapaMeTpoB OH 3aBUCHUT JIJISl Ta30B?
10. Kak BSI3KOCTh Tra30B 3aBUCUT OT TEMITEPATYPhI?
11. ITouemy Temnoémkocts Cp 6otbie TermnoéMrocTa Cv?
12. Yto nmpoucXoaUT C TEMIIEPATypOH ra3a, €Ciii OH paclIupsieTCsl IPU MOCTOSIHHOM
aBJICHUU?
13. YTto mpoucXoauT C TEMIIEPATypoOil ra3a, €Ciid OH paclIupseTcs aquadaTudecku?
14. B au3zenbHOM JABHraTelsie BO3AyX MOJBEpPraercs O4YeHb CHIBHOMY U OBICTPOMY
cxkaruto. /st yero ato nenaerca?
15. Kakue KOHCTPYKIIMH «BEYHBIX JIBUTATENE» «CO3MaHbl» 10
3aKOHAM MOJIEKYIIApHOU Qu3uku?
16. O6bscHUTE  paznuuue SKCIIEPUMEHTAIBHBIX U30TEPM u
M30TEPM, COOTBETCTBYIOIIUX YpaBHeHHIO BaH-1ep-Baainbca.
17. Kakyo KUAKOCTh MOKHO HAJIUTh B CTaKaH BBIIIE €ro Kpaép?
18. Tlouemy y BCEX BEIIECTB MOBEPXHOCTHOE HATSOKCHHE
YMEHBIIIAETCS C YBEIHMUECHUEM TeMIIepaTypsl?
19. XXuzakue nexkapcTBa 4acTO OTMEPSIOT KaIllIsIMU. SIBJsieTcs M 3TO TOCTaTOYHO
TOYHON Mepoit?
20. Yrto Takoe «OMMeTaI» U T/Ie OH MPUMeHsieTcs?

3HeKTpI/I‘-IeCTBO 1 Mara€Tusm
1. aﬂeKTpI/I‘-IeCKOG moyie. 3aKoH KyJ'IOHa, MoJieBasg TpPAKTOBKa 3aKOHa KYJ'IOHa,
HaIPs’KCHHOCTD 3JICKTPUYUCCKOTO MOJISA, IPUHIUITI CYTICPIIO3UITUH.
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2. lloHsATHEe TOTOKa BEKTOpA HANPSHKEHHOCTH 3JIEKTPOCTATHUYECKOro mosid. Teopema
Octporpazackoro — 'aycca. @opmMynupoBKa U JOKa3aTEIBCTBO TEOPEMBI.

3. Teopema Octporpaackoro — I'aycca. @opMmynupoBka W HpUMEpPbl MPUMEHEHHS K
pacueTy 3J1EeKTPOCTaTUUECKUX MOJIEH: IIIOCKOCTH U 11apa.

4. Tlorenmman. [loTeHuManbHBIA XapakTep 3JIEKTPOCTATUYECKOTO TMOJs, TMOHATHE
MOTEHIIMAJIa, Pa3HOCTh [TOTEHIIUAJIOB.

5. IloTeHmman TOuYe4yHOro 3apsia, BBIYMCIEHUE MOTEHUHUANA JUIsl CIy4aeB IIOJIA,
CO37aBa€MOI0 CHUCTEMOM TOYEUHBIX 3apsA0B U IUIOCKUM KOHAEHCATOPOM; CBSI3b MEXIY
HaNPSHKEHHOCTHIO U TOTEHIIMATIOM.

6. Dnexrpudeckuii qumnoik. [lone qumnos.

7. DnexTpuYecKUi JUMOJb BO BHEUIHEM 3JIEKTPUUECKOM IOJIE.

8. TlpoBomHWKH B dyeKTpocTaTHyeckoM rojie. lloie BHYTpH M Ha TIOBEPXHOCTH
MIPOBOTHUKA.

9. DNeKTpOeMKOCTh,  KOHAEHCATOPbI,  pacueT  dnekTpoemkoctd.  CoenuHeHue
KOHJICHCATOPOB.

10. DHeprust SJIEKTPUYECKOTO TOJIs. DHEPrus 3apsHKCHHOTO TPOBOJHHKA, DHEPTHUS
3apsKEHHOTO KOHEHCATOPA, IHEPTHS SJIEKTPUUECKOTO MOJIS.

11. JlusnekTpuku B dJEKTpUYECKOM Tojie. MosekymspHas KapTUHA MOJSpU3aluU
TMBJIEKTPUKA, BEIMYUHBI, XapaKTEPU3YIOLIUe MOISPU3AINI0 AUIIEKTPUKA.

12. TlocTostHHBIH AMeKTprUecKuil TOK. 3akoHbl OMa u [0y - JIeHIIa B HHTETpaTbHON |
muddepennnanbHol popmax.

13. IIpaBuna Kupxroda.

14. MarauTHOE€ 1oJjie TOKOB B BakyyMme. [loHsiTHe MarHuTHOTO TI0J1s, 3aK0H bro - CaBapa -
Jlanmaca, pacdyeT BEKTOpa MarHUTHOM MHIYKIIMH JJI1 KOHEYHOTO OTPE3Ka TOKA U KPYrOBOTO TOKA.

15. Teopema 0 UUPKYJIANMH BEKTOpAa MAarHUTHOW WHIYKIIMH, BUXPEBOM XapakTep
MAarHUTHOTO TMOJIsl, NPUMEHEHHE TEOPEMbl O LUPKYISIIUU K pacdyeTy MarHUTHOIO IOJIsS B
COJICHOU/JIE, BHYTPH MPSMOTO ITPOBO/IHUKA.

16. MarHuTHBIM MOMEHT KPYrOBOTO TOKAa. MarHUTHBIN IUIIOJIb, T10JI€ JUMOJIS, MATHUTHBIH
JUI0JIb BO BHEIIHEM MarHUTHOM IIOJIE.

17. JleficTBue MarHMTHOTO TOJS HAa TOKH U 3apsaibl. [IpoBOJHHK B MarHMUTHOM IIOJIE,
B3aUMOJICICTBUE 2-X TPOBOJIHUKOB C TOKOM.

18. Pabota mpu mnepeMelieHMH MPOBOJAHHMKA C TOKOM B MarHUTHOM IIOJIe, paMKa B
MAarHMTHOM TIOJIE.

19. Cwuua JlopeHa.

20. DnexkrpomaruutHas uHAyKIus. OnbiTel @apanes, npasuiio Jlenna, popmyna ans 31C
3NIEKTPOMAarHUTHOM MHIYKIMHU, TPAKTOBKa MaKcBesuIa sIBJICHUS JIEKTPOMArHUTHON MHIYKLIHH.

21. CaMOMHIYKIIHSL. NHayKTUBHOCTS, bopmyna s OJC

CaMOMHYKIIMH, NCYE3HOBEHHUE U YCTAHOBJIEHHUE TOKA B LIENIH, COAEPIKAIIE HHAYKTUBHOCTD.

22. IlepemeHHBIH TOK. XapaKTepUCTHKA MIEPEMEHHOTO TOKa, LIeMb, COJIeprKalllas aKTUBHOE
COINPOTHBIIEHUE, EMKOCTb U MHYKTUBHOCTb, PE30HAHC HAIPSKEHUI.

23. MOIIHOCTD B IIENH IEPEMEHHOTO TOKa.

24. Dnexrpuueckue kojedanus. VneanbHbli KoieOaTeaIbHbINH KOHTYD.

25. Bounbl. PacnpocTtpaHeHune BOJIH, ypaBHEHUE MJIOCKOM U cheprudeckoit BoJH, (azoBast
CKOPOCTb, BOJJHOBOE YPAaBHEHHUE.

26. DneKTpoMarHuTHbIE BOJIHBL. TOK cMelieHus, ypaBHeHHe MakcBesuia 1 X GU3nuecKuit
CMBICJI, BBIBOJ] BOJTHOBOTO YPaBHEHMSI U3 ypaBHEHMI MakcBeiia.
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27. CBoiicTBa HNIEKTPOMArHUTHBIX BOJIH.
28. MaruutHoe TmOoJie B BemiecTBe. Bekrop HaMmarHuuuBaHus. OCHOBHBIC 3aKOHBI
MarHUTHOTO TI0JI€ B BEIIECTBE.
29. Ilpupona 3/IeKTpUYECKOro TOKa B METaJIaX U MOIyIPOBOJHHUKAX.
30. DnekTpudeckue sIBIICHUS B KOHTAKTaX.
31. TepmonanekrpuuectBo. SBnenus [lensthe u TomMcoHa.
32. Konebanus py HATMYUH 3aTyXaHHSL.
33. Pe3oHaHC TOKOB B IIEMU MIEPEMEHHOTO TOKA.
Orntuka
1. B uewm 3akirouaercs 3aKOH MPEIOMIICHHS cBeTa?
2. Or  dYero 3aBHCHUT BEIIMYMHA KaXYIIETOCs TOIHSATHUS
MpeaMeTa, pacCMaTPUBAEMOTO Yepe3 CTEKIIO?
3. Uto Ha3pIBaETCS MPEAEITHHBIM YIJIOM TIOJHOTO BHYTPEHHETO OTPayKEHUS?
Kax 3aBucuT mokasareib NpeaoMIICHUs pacTBOPa OT KOHIIEHTPAIUH ?
Kak ycTpoena 3purensHas Tpyoa?

4
)
6. Urto Ha3BIBaCTCS YBEIMICHHEM ONTHYCCKON TPYOBI?

7. Uto Ha3BIBAETCS TOJIEM 3pEHUS TPYObI?

8. Uewm ommuaercs 3pureinbHas Tpyoa Kertepa ot TpyOsr [Nanmmmes?

9. UYro Takoe aneprypHas auagpparma?

10. Yro Takoe umcioBas arnepTypa?

11. B gem 3akitouaeTcsi yCIIOBHE CHHYCOB?

12. Yem otnugaercs anoxpomar oT axpomara?

13. KakoBo ycTpOMCTBO OKYISIPHOTO MUKpOMETpa?

14. B yeM cocTOUT sIBJICHUE MHTEPPEPEHIINH CBETa?

15. laiiTe onpenenenrie HHTEPPEPEHIIHH.

16. Kakue BoiHBI HasbIBaloTcs KorepeHTHbIMH? Kak dopmynupyrorcs ycnoBus
KOT€PEHTHOCTH JBYX BOJIH.

17. Kak BbIUMcCHs€TCS CyMMapHass HWHTEHCHUBHOCTh TPU HAJIOXKEHHH JBYX
MOHOXPOMAaTHYE€CKHUX BOJIH OJIMHAKOBOM YaCTOTHI, MOJIAPU30BAHHBIX B OJJHOU IJIIOCKOCTH?

18. Ilpu KkakuX yCIOBUSX BO3HHUKAIOT M KaK PACCUMTHIBAIOTCA Mmin M max
WHTEHCUBHOCTHU MPU UHTEP(PEPEHIINH ABYX BOJH?

19. Tloctpoiite xox nydeit B cxeme FOHra, paccuuTarh pa3HOCTh XOJa JIyded U
UIUPUHY UHTEePPEPEHINOHHON TOJOCHI.

20. Ioctpoiite xo mydeii B Ounpusme Openens, BeiBeAuTe GOpMyIIbl 171 pacuera
UIUPUHBI UHTEPPEPEHIIMOHHON MOJIOChl U MaKCUMAIIbHOTO 4HKcia WHTEp(EepeHIIMOHHBIX
T0JIOC.

21. IlpuBeauTe ONTHUECKYIO cXeMy HHTepdepomerpa MalKenbCoH, 0ObICHUTE
MIPUHLIMI €r0 JEUCTBHUSL.

22. J171s1 yero UCIoOb3yIOTCS HHTEPPEpOMETphI?

23. B uem 3akirouaercs npuHuun ['toiirenca - ®penens?

24. Yem otimuaetcst qudpakuuu Openens ot mudppakuuu Opaynrodepa?

25. Kak (hopmynupyercs ycaoBHe BOSHUKHOBEHHUS MAKCUMYMOB U MUHUMYMOB ITPH
mudpaxiuy cBeta Ha Imeiaun?

26. Kak BnusieT mupuHa 1menu Ha TuGpaKkIHOHHYI0 KapTUHY?
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27. Kak mocTpouTh BEKTOPHYIO AUArpamMMy JJIst OTIpE/ICTICHUN aMIUTUTYIbI
KoJjeOaHuil B cirydae AUPPaKIUK OT MIETH?

28. Uto mpencraBiser co00d AW(paKkIHOHHAS pEHIETKa, AaTh OIpPECICHUE
napameTpoB, XapaKTepU3YIOIUX  JAU(PAKIUOHHYIO pemeTky?

(TocTostHHASL, TIEPHUOJ, pa3pelIaas CnocoOHOCTh, YTII0BAast M JIMHEHHAS TUCTICPCHS).

29. Kak BBIMSIIUT TUdpakinoHHAs KapTUHA NMpH audpakuuu Ha pemertke? Jlatp
Ka4eCTBEHHOE M KOJMYECTBEHHOE OTMCAaHUE.

30. Kakas cBsi3b CyliecTByeT MeX Iy Audpaxiueid 1 uaTepdepeHnneii?

31. Kakoii cBeT Ha3bIBAaETCS MII0CKOTIOIPHU30BAHHBIM?

32. B ué™m cocTOWT sIBJICHUE ABOWHOTO JTy4eTIPEIOMIICHUS?

33. Uto Takoe onTu4eckas och?

34. Kakue TII0CKOCTH B KPUCTAJUIE Ha3bIBAIOT TII1aBHBIMH?

35. [loueMy WHTEHCHMBHOCTH CBETa TPOMOPLUUOHAIBGHA KBAJIpaTy aMIUIHTYIBI
BEKTOpA

36. Kak ¢popmynupyercs 3akoH bprocrepa?

37. Kakue CcymecTByIOT ClIOCOOBI MOTYYEHHUS TUIOCKOTIOISIPH30BAHHOTO cBETa?

38. Kakue BeniecTBa Ha3bIBAIOTCS ONITHYCCKU aKTUBHBIMHE?

39. UeM oTau4aeTrcs DIUTUNITUYECKA TIOJSAPU30BAHHBIA CBET OT JIMHEWHO
MOJIAPU30BAHHOTO?

40. Kak wusroraBnuBaeTcs nmpuzMa Hukons ¥ B 4eM 3akiioyaeTcs HPHUHIIMIL €€
paboTs1?

41. Kakue maTepuanbl IPUMEHSIOTCS JUIsl U3TOTOBJICHUS TOJSPOUIOB?

42. Kakue  KpuCTayulbl  HA3bIBAIOTCS  MOJOXKHUTEIBHBIMHM, a  Kakue —
OTpULATENIbHBIMU?

43. Uem oTiuyaeTcs CreKTpaibHasi CBETUMOCTh TeJla OT MHTErPabHOM?

44, Yrto HazpBaeTcsa KO3(PPHUIIMEHTOM MOTJIONIEHUS Tena?

45. Kakoe Teno Ha3bIBaeTCsl aOCOIIOTHO YEPHBIM U KaKOe CepbIiM?

46. B yem cytb 3akoHa Kupxroda?

47. VI3nokuTe MepBbIid U BTOPOH 3aKOHBI BuHa.

48. Kak dopmynupyercst 3akon Credana—bonbpiimana s aGCOTIOTHO YEPHOTO U
ceporo ten?

49. TIpuBenute hopmyny [lnanka, OnuCHIBAIONIYIO H3TyUY€HUE AOCOTIOTHO YEPHOTO
Tena.

50. Kakue 3ak0oHbI MOTYT OBITh TOJ0XEHBI B OCHOBY OECKOHTaKTHOI'O M3MEpEHHs
TEMIEPATyphl TEN?

51. Yro Takoe spkocTh Tena? Kak cBsi3aHbI IPKOCTh U CBETUMOCTH?

52. Kakue tena HazbiBatoTcs JamOeproBckumu? Kak 3ByuuT 3akon JlamGepra?

53. B uéMm 3akmodaeTcst sBIeHHE BHYyTpeHHero ¢oro3ddekra? B  kakux
(OoTONPUEMHHKAX OHO UCTIOJIb3YETCS.

54. B uem 3akitoyaeTcs sIBICHUE BEHTUIBHOTO GoTod(dexTa?

55. KakoBa cyTh 3ak0HOB doTod(dexTa?

56. Kak ¢popmynupyercst ypaBHeHue DitHiuTelHa a1 Gpotoadpdexra?
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57. Yto Ha3piBaeTcs pabOTOMN BBIXOJA AIEKTPOHA U3 MeTasuia?
58. I3 kakux y4yacTKOB COCTOUT BOJIbTaMIIEpHAsi XapaKTEPUCTHKA BaKyyMHOTO
¢dorosrnemenra?
59. Uto nmoHMMAIOT 101 KpacHOU Tpanutieit porodddexra?
60. UTo moHMMAIOT 1O/ TEPMUHOM 3a/iepkuBatomiee HanpsokeHne? CrienuaibHbie
BOIIPOCHI ATOMHOM U siA€PHON (PU3UKHU
1. KakoB u3udeckuii CMbICT Yrcen M u N B 00001eHHo# Gpopmyne baibemepa?
2. KakoBbl JIMHBI BOJH CaMbIX KOPOTKOBOJHOBOW W JTMHHOBOJHOBOUW JIMHUW CEpUU
[Tamena?
3. KakoBa mmrHa BOJTHBI, COOTBETCTBYIOIIAS TPAHUIIC cepru banbmepa?
4. KakoBa 4yacToTa roJoBHOU TuHUU cepun Jlaiimana?
5. ATOMBI BOJOpPO/Ia HAXOAATCA B COCTOSSHUU ¢ N = 5. CKOJBKO JIMHHUM COJIEPKUT €ro
CIEKTp U3JIy4yeHus?
6. B uewm cocrout cyTh KOMOMHAITMOHHOTO MpUHITUTIA PuTma?
7. Wcnonb3ys KOMOWHAIMOHHBIA MPUHIIUI, MOKAKUTE HAa OJHOM M3 MPUMEPOB, Kak
MOYHO TOJYYUTh YaCTOTY JIJIs1 BTOPOM JUTMHHOBOJIHOBOM JIMHUM cepuu [lamena.
8. KakoBsI pa3nmmuus Mex 1y Mojienbto atoma Pesepdopnaa u reopueii bopa?
9. Tlowemy wmomenp aroma Pesepdopma HecoBMecTHMa C  TPEICTABICHUSIMHU
KJIaCCHYeCKOM (U3UKH?
10. PazwsacauTe cmbich noctynatoB bopa. Kak ¢ ux momMomsio 0ObSICHATD JTIMHEHYATHINA
CIIEKTp aToma Bojiopoja?
11. Ucxons wu3 Tteopun bopa, ompenenute CKOPOCTb JBHXKEHHUS OJIIEKTpOHA Ha
MIPOU3BOJILHOM 3HEPre€THYECKOM YPOBHE.
12. Onpenenute MaKCUMaJIbHYIO [UIMHY BOJIHBI CBETA, IPU KOTOPOI BO3MOKHA HOHU3ALIUS
aToMa BOJIOPOJIa, HAXOIALIErocsi B OCHOBHOM COCTOSIHHH.
13. Kakyro snepruto (B 3B) momkeH nmerb oTOH, 4TOOBI MEPEBECTH aTOM BOJIOPOJA U3
OCHOBHOTO COCTOSIHUSI B COCTOsIHUE C N = 57
14. CpaBHuTe 1epBbIN OOPOBCKMI paauyc Ul aToMa Bogopoja u s He™.
15. B uem 3akirodaroTcs MPOTUBOPEUUs U HEIOCTATKHU Teopun atoMa bopa?
16. B uem cymHocTb onbiToB @panka u ['epma?
17. Kakue oCHOBHBIE BBIBOJIbI MOKHO CJI€laTh Ha OCHOBaHUH OnbITOB @panka u ['epra?
18. Ilpu xakoM ycKopsolieM MoTeHIHane Oyaer HabIoaaThes pe3Koe MajieHue aHOJHOTO
ToKa B onbITax @panka u ['epua, eciau TpyOKy 3am0JHUTH aTOMAPHBIM BOJIOPOAOM?
19. OObsicHuTEe, Ha KaKUX YYacTKaX BOJIbTAMIIEPHON XapaKTePUCTHUKU HMEIOT MECTO
YOPYTHE U Ha KAKUX — HEYIIPYTUe CTOJIKHOBEHHUSI 3JIEKTPOHOB C aTOMaMH.
20. B uewm 3akioyaercs CTaTUCTHUECKAas HHTEPIPETAIs BOJTHOBON (yHKIMH?
21. Jlna kakux 4acTull cupaBeminBo ypaBHeHnue penunrepa?
22. Tlouemy ypasHenue lllpeaunrepa copmynupoBaHO Kak BOJIHOBOE ypaBHeHUE?
23. 3anumuTe BpeMEHHOE U cTalioHapHoe ypaBHeHus Llpeaunrepa u nmpoananusupyiite
UX.
24. CoBepmute mepexo]i oT BpeMeHHOro ypaBHeHus [lIpenunrepa k cTaioHapHOMY.
25. 3anumuTe OJHOMEPHOE BPEMEHHOE U CcTamuoHapHoe ypaBHeHus Ilpenunrepa u
MpOaHANU3UPYUTE UX.
26. 3anumuTe BpEeMEHHOE M CcTalMoHapHoe ypaBHeHwus lllpenuHrepa B ornepaTtopHOi
dbopMe u IpoaHATU3UPYHTE HUX.
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27. Kakoil BBIBOJI MOXHO C/€JiaTh, CPaBHUB CTanmoHapHoe ypaBHeHue lllpenmnrepa c
ypaBHEHHEM JJIs1 COOCTBEHHBIX 3HAYCHUN M COOCTBEHHBIX (DYHKIIUI?

28. Uto MOXKHO cKa3aTh 00 oneparopHoit popme ypasHenus [penuarepa?

29. Kaxkas yactuna sSBisieTcsi CBOOOTHOM?

30. IlokaxkuTe, YTO PHEPTETHUECKUI CIEKTP CBOOOTHO IBIIKYLICHCS YACTHUIIBI SIBISCTCS
HENPEPHIBHBIM.

31. Haiinure COOCTBEHHBIE 3HAYECHUSA SHEPIruun JACTHUIIBI B

OJJHOMEPHOM
«ITOTSHITUATLHOM sIME» C OECKOHEYHO BHICOKHMH «CTCHKAMI.

32. KakoBa HaWMEHBIIAas SHEPTUSl YAaCTUIBl B «IOTEHIMATBHOH sMe» C OECKOHEYHO
BBICOKMMH «CTCHKaMU»?

33. OObsicHUTEe, TMOYEMYy HAMHHU3IIEE COCTOSIHWE OCIHIUIATOpAa HE MOXeT o0najnarh
HYJIEBOU DHEpIUeil.

34. Kakumu CBOMCTBAMH MUKPOUYACTHI] OOYCIIOBJICH TYHHEIbHBIN d(h(ekT?

35. 3anmmure cranroHapHoe ypaBHeHue [lpeauarepa st BOIOPOI0TIOI00HOM CHCTEMBI.
[TpuBeauTe MpUMEpbI BOAOPOAOTIOIOOHBIX CHCTEM.

36. ITouemy HamboJIee TIOIXOSIICH KOOPIMHATHON CHCTEMOM JUIS paCCMOTPEHUS aToMa
BoJoposia sBisercs chepuueckas? Ilpoananusupyiite (KaueCTBEHHO) XOJ  pelIeHHUs
cranmoHapHoro ypaBHeHust lllpemunrepa s aroma Bojopoaa B chepHUecKHX KOOpAMHATAX.
Kakwe BBIBOJIBI CIIEAYIOT U3 €r0 pelIeHus?

37. 3anumute COOCTBEHHBIC 3HAYECHHS OHEPIHMHM DJJIEKTpOHA B aTroMe BOJOpOJa,
omnpezensieMble permieHnemM ypaBHeHus lllpenunrepa, u npoaHanmu3upyite ux. B dem otnnume u
CXOJICTBO C pe3yJibTaTaMu Teopur bopa?

38. Kakue BenMYMHBI Ui AJIEKTPOHA B aTOME OINpEAENICHbI, €CIU W3BECTHbI KBAaHTOBHIE
yucma n, | uwm?

39. TloueMy KBaHTOBass MEXaHHWKa HE HCIIOJB3YET IMPEACTABICHHUE 00 AIIEKTPOHHBIX
opbutax? UTo XapakTepu3yroT KBaHTOBbIC yrcia N, | u mi?

40. Kakue BeNIMYMHBI, XapaKTepU3YIOLIUE SJEKTPOH B aTOME BOJOPOJa, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIONINE (OPMYJIBL.

41. IpeacraBbTe CHMBOIMYECKYIO 3aIIMCh SJIEKTPOHOB B cocTostHusAX ¢: 1) n =3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42. KakoB pusmueckuii CMbICI pacipeielieHus TUIOTHOCTH 3apsija B JIEKTPOHHOM oOake?

43. Chopmynupyiite npaBuia oTOOpa s OpOUTAIBLHOTO M MAarHUTHOTO KBAHTOBBIX
yrcen. Beerna nu onu BoinonHsA0TCA? Kak MOXKET U3MEHSThCS IJIaBHOE KBAHTOBOE YHCIIO?

44. Kakue mepexolipl cooTBeTCTBYIOT cepuu [lamena? Mcmonb3yiiTe CUMBOIUYECKYIO
3aMuch COCTOSHUM.

45. KakoB KBaHTOBO-MEXaHUYECKUI CMBICI IIEPBOT0 OOPOBCKOTO paauyca?

46. B ueM oTimyHe BHIBOJIOB KBaHTOBOI MeXaHHKU U Teopuu bopa mis 1S-cocrosiHus
3JIEKTPOHA B aTOMe BoJiopoJia?

47. DnekTpoH B aTOME€ BOJIOpoOJia HaxoAuTcs B Is-coctostHuu. Ompenenute Hambosee
BEPOSITHOE PACCTOSIHUE AJIEKTPOHA OT si/pa.

48. B uem ¢Qusuveckuii CMBICI TMOCTOSHHOW paanoakTHMBHOTO pacmaga? Kak MOXHO
MIPUITH K BBIBOJTY, YTO PAIUOAKTHBHBIE CBOMCTBA PIIEMEHTa 00YCIOBIEHBI CTPYKTYPOIl ero siipa?
MoxHO &M yKa3aTh, Kakue sipa M KOTJa pachagyTcs B pPaJdOaKTUBHOM oOpasie 3a
paccmaTpuBaemoe Bpemsa? [louemy?

49. Uto Takoe aKTUBHOCTH U y/IeIbHasl aKTUBHOCTH IperapaTa?

24



50. Kakue xapakTepUCTHKH paJXOaKTHBHOTO pacmajia ONpeesioT €ro HHTEHCUBHOCTD?

51. Hapucyiite rpaduk 3aBiucumocts In A (A — akTUBHOCTB IpernapaTa) ot BpeMmenu. Kakue
JAHHBIE MOTYT OBITh U3 HETrO TOJTYYCHBI?

52. Kak ¥ BO CKOJIBKO pa3 MU3MEHHUTCS YHCIIO AP PaalOaKTUBHOTO BEIIECTBA 3a BpeMs,
paBHOE JIByM I1€pHOJiaM HoJrypacnaja’?

53. Kak (1mo xakomy 3aKOHY) U3MEHSETCS CO BPEMEHEM aKTUBHOCTh HYKIHIa?

54. Belpa3ute cpenHee BpeMs KU3HU PaJMOAKTUBHOTO fJpa Yepe3 IOCTOSHHYIO
PaZvoaKTUBHOTO pacmaja.

55. Yto mpoAosmKuTenbHEE — YEThIpE NepUoa noiypachajga Wil TpU CPeIHUX BPEMEHU
KU3HU PaTMOAKTUBHOIO A1pa?

56. Kakast mons HykiIuza pacmaueTcs Ha TPOTSHKEHWH JABYX CPEIHHUX BPEMEH >KU3HU
PaIMOaKTUBHOTO siipa’?

57. KakoBO COOTHOILIEHHE MEX]Jy CPEIHUM BpPEMEHEM >KM3HHM pPaJMOAKTUBHOTO SApa U
MepHoJIOM MoJiypacnaaa?

58. Kaxkas 1011 HA9aTPHOTO KOJIMYECTBA PAMOAKTUBHOTO N30TOIIA PACTIaIETCS 3a BpEMS,
paBHOE cpeHeN MPOJOHKUTEILHOCTH )KU3HU 3TOT0 U30TOMNA?

59. Kak W3MEHHWTCS DJHEprusi WCIYCKAEMBIX O-YacTHII C YBEIHYCHHEM IIepHoJa
moJIypacrajaa paauoakTUBHOTO 3eMeHnTa? OTBeT 000CHYMTE.

60. Kak OOBSCHUTH OTPOMHOE pasziMyde B TEpUOJax IOJypacraga O-paJrioaKTHBHBIX
saep?

61. HabGmromaercs mu paaioakTUBHBIN paciiaji CBOOOIHBIX TPOTOHOB? HEUTPOHOB?
[Touemy?

62. Kak MOxHO OTIHYUThH U-351€KTPOHBI OT JIEKTPOHOB KOHBEPCHH?

63. UTo JEXWT B OCHOBE METOJOB HAOMIONCHUS W PETUCTpAIMU PaJHOAKTUBHBIX
W3Ty4YCHHI?

64. KakoB mpuHIMII JeMCTBUS MOJYIMPOBOJHUKOBOTO cyeTdynka? B ueM mpenmyiecTBo
UCI0JIb30BAaHUS TBEPIOH Cpebl IO CPAaBHEHUIO C ra3oM?

65. B uem cx0/1CcTBO U paznuyne MEKTPOHHBIX U TPEKOBBIX JE€TEKTOPOB?

66. Kakre BO3MOXKHOCTH JJISi HCCJIEIOBAaHUS OTKPBIBAIOTCS MPH THOMEUICHHUH KaMepbl
Buiibcona B marautHoe noJie?

67. IIlpuBeaute, NOSICHUB, OCHOBHBIE XapaKTEPUCTUKH JIETEKTOPOB.

68. Jlaiite xapakTepUCTHUKY SIBIICHHUS, JIEKAIIEr0O B OCHOBE pabOThl YEPEHKOBCKOTO
CUETYHKA.

69. B uem cx0/1cTBO U paznuyre BUILCOHOBCKOHN U b dy3noHHON Kamep?

70. Kak B 4epeHKOBCKOM CUETYHMKE MOXHO Pa3feluTh YaCTHIIBI [0 MaccaMm?

71. Yem nyunie perucTpupoBaTh BBICOKOIHEPIETUYHBIE MUKPOYACTHUIBI: KaMepoi
Bunecona nnm myseipekoBoii kamepoii? Ilouemy?

72. Kakue U3 mpuBeIEHHBIX CUETYMKOB MOTJIH Obl OBITH 0OBEAMHEHBI €IMHBIM Ha3BAaHUEM
«ra3opa3psIHbIE CYCTUUKIY»?

73. B uem OOIIHOCTH M pa3nyure BCEX PACCMOTPEHHBIX TPEKOBBIX IETEKTOPOB?

74. Tlouemy mpomopiMoHabHAs KaMepa OJJHOBPEMEHHO BBITIOTHSAET (PYHKIIMH TPEKOBOTO
neTexkropa?

75. B xakux TPEKOBBIX NETEKTOpaxX MpU MPOYHUX PABHBIX YCIOBUSX JJTUHA TpeKa camas
kopotkas? [Touemy?
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76. MOXHO M C MOMOIIBI0 CYETUUKOB | elirepa—Mroiiepa U3MepsTh SHEPTUI0 YacTHIL?
[Touemy?

4.2 ®oH OLEHOYHBIX CPECTB /1JIsl MPOBeIeHUsI MPOMEKYTOUYHOMH aTTecTalnu

OrneHOYHBIE CPEICTBA [Tl HHBAJIHJIOB U JIUI] C OTPAHMYCHHBIMHA BO3MOKHOCTSIMHU 310POBBSI
BBIOMPAIOTCS C YUETOM UX UHAWBUIYAIbHBIX MICUX0()U3NIECKUX 0COOCHHOCTEH.

—  TIpU HEOOXOIMMOCTH WHBAIMIAM U JIUI]AM C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH
3I0POBBS MTPEIOCTABIISACTCS JOMOTHUTEIBHOE BpeMs IS TIOJATOTOBKH OTBETA HA K3aMEHE;

— TP MPOBEACHUM IMPOIETyPHl OLEHUBAHUS PE3YTHTATOB 00yUYCHHUS MHBAIUIOB
Y JIMII C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbS ITPEyCMATPUBACTCS NCIIOIH30BAHNE
TEXHUYECKUX CpEJICTB, HEOOXOJWMBIX MM B CBS3M C WX HWHAWBUIYAIbHBIMA
0COOCHHOCTSMU,

— TIpU HEOOXOIUMOCTH JUIsl OOYJAIOIIMXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH
3I0OPOBBSI 1 MHBAJMJIOB MPOLIEAYpa OLIEHUBAHHUS PE3YJIbTATOB OOYYSHHS IO JUCIUTUTHHE
MOJKET IMPOBOIUTHCS B HECKOJIBKO JTATOB.

[Iponiemypa omeHMBaHUS pPe3yabTATOB OOYYCHHS WHBAJIHMIOB M JIMI[ C OTPAaHUYCHHBIMHU
BO3MOJKHOCTSIMH 37I0POBbSI T10 JUCIHUIUIMHE (MOJYJIO) TIPEAyCMAaTPHBAET IPEIOCTABICHNE
uHbopManmi B (GopMax, aJaNTHPOBAHHBIX K OTPAHWYCHUSM HX 370POBbS H BOCHPHUATHS
nH(popMaLnu:

JI1st AT ¢ HapyIISHUSIME 3pEHUS:

— B TeYaTHOM QopMe YBEIMYCHHBIM MMPUPTOM, — B (OPME DIICKTPOHHOTO
JOKYMEHTA.

Jlyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B medaTHo# dopme,

— B (hopMe INMEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIEHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B MedYaTHoO# dopme,

— B (hopMe INEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHMHIEHTa
00yJaronuxcs.

5 IlepeuyeHb OCHOBHO¥ U AONOJIHUTEIbHOI y4eOHOM JINTEPATYPbl, HEOOXOAUMOM A5
OCBOCHUS TMCUMILUIUHBI (MOXYJIs1)

5.1 OcHoBHas JuTepaTrypa

Mexanunka
1. Hponos, N.E. Mexanuka. OCHOBHBIE 3aKOHBI [ DNEKTPOHHBIN pecypc] : yueo.
nocobue — DeKTpoH. AaH. — Mocksa : M3natensctBo "Jlaboparopus 3Hanuit", 2017. — 312 c.
— Pexum gocryna: https://e.lanbook.com/book/94115 2. Hpomos, W.E. 3amaun mo oOmiei
¢buzuke: YueOHoe mocodue [ IneKTpoHHBIN pecypc] : yuebd. mocodue — InekTpoH. nqaH. — CaHKT-
[MerepOypr : Jlanb, 2018. — 420 c. — Pexum mocrtymna: https://e.lanbook.com/book/99230 3.
AnemkeBud, B.A. Kypc o6mieii pusnku. Mexannka [ DneKTpoHHBIH pecypc] :

yue6. nocobue / B.A. Anemkesuy, JI.I'. Jlenenko, B.A. KapaBaeB. — DnekTpoH. 1an. — Mocksa
: ®mmariuT, 2011. — 469 c. — Pexum mocryna: https://e.lanbook.com/book/2384
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MonexynsipHas pu3mnka

1. Kyxka M.A. MonekynsipHas ¢usuka: Tekctsl jekuuii / M.A. Kyxa. — KpacHo- nap:
Kyb6anckwuii roc. yu-t, 2011.

2. HUponos, N.E. ®uzuka makpocucteM. OCHOBHBIC 3aKOHBI [DIEKTPOHHBINH pecypc] :
yueb. mocobue — DiekTpoH. JaH. — MockBa : M3narensctBo "Jlaboparopus 3nanmii", 2015.
— 210 ¢. — Pexxum nocryna: https://e.lanbook.com/book/84090

3. AnemkeBuu, B.A. Kypc oOmeli ¢usuku. MonexynspHas ¢uszuka [DIeKTpoHHBIH
pecypce] : yued. — DnexTpoH. 1aH. — Mocksa : @uszmariut, 2016. — 312 ¢. — Pexxum nocrymna:
https://e.lanbook.com/book/91145

DIIEKTPUYECTBO U MAarHETU3M
1. Cagennen, U.B. Kypc o6mieit ¢puzuku. B 5-u T1. Tom 2. D1eKTpU4eCTBO U MarHETHU3M

[DnexTponHbIi pecypce] : yueb. mocodue — DnektpoH. AaH. — Cankr-IletepOypr: Jlans, 2011. —
352 c.

Pexxum nmocryma: https://e.lanbook.com/book/705.
2. Jlannacoepr, I'.C. DnemenTapHbiii yaeOHUK pu3uku. T.2 DIEKTpUYECTBO U MarHETU3M

[DnexTponHbIi pecype]: yued. — DnektpoH. naH. — Mocksa : ®usmartaut, 2011. — 400 ¢. —
Pexxum mocryma: https://e.lanbook.com/book/2240.

3. HUponos, N.E. 3agauun no obmieit pusuke: yaeOHOE ocodre i By30B [ DIEKTPOHHBIN
pecypce] : yue6. mocodue — DnekTpoH. AaH. — MockBa: U3mparensctBo "Jlaboparopus 3Hanmii",
2017. — 434 c. —

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

Onrtuka

1. bonnapes, bopuc Bragumuposud. Kypce o6miet ¢pusuku [DneKTpOoHHBIN pecypc] :
B 3-X KH. : yueOHUK /1t OakaaBpoB . KH. 2 : DiekTpoMarueTusm, onTuka, KBantoBas ¢pusuka / b.
B. bonnapes, H. I1. Kanamnukos, I'. I'. Cnupun. - 2-¢ u3a. - Mocksa : FOpaiit, 2017. - 441 c. -
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211 AC56CO0.

2. Casenben, U. B. Kypc o6mieit ¢pusuku [DnexkTpoHHbIH pecype] : yueOHoe mocobue: B 3
1. T. 3: KBantoBas ontuka. AtomHas ¢puszuka. Guzuka tBeporo tena. Gu3nka aTOMHOTO sapa U
anemeHTapubix yactull / M. B. CaBenbeB. - 11-e usn., crep. - Cankr- IlerepOypr : Jlans, 2017. -
320 c. - https://e.lanbook.com/book/92652.

3. Tpodumosa, Taucus MpanoBHa OcHOBBI (u3uku. BonHOBas M KBaHTOBas OMNTHKA
[Tekcr] : [yue6HO€ mocobue] / T. . Tpodumona . - M. : KHOPVYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CrierinanbHble BOMPOCHI aTOMHOM U SEPHON (PU3UKH

1. Myxun K.H. DxcnepumenrtanbHas aaepHas usuka. B 3-x T1. T. 1. ®usuka atoMHOro
aapa [DnekTpoHHbIN pecypc]: yued. — DnextpoH. AaH. — Cankr-IlerepOypr: Jlanb, 2009. — 384 c.
— Pexxum mocryma: https://e.lanbook.com/book/277.

2. Myxun K.H. DkcnepumentanbHas sinepHas ¢puzuka. B 3-x 1. T. 2. ®dusuka saepHbIx
peakiuii [ DnekTpoHHbIH pecypce]: yued. — DnekTpoH. naH. — Cankt-IlerepOypr: Jlans, 2009. — 326
c. — Pexxum noctyma: https://e.lanbook.com/book/279.

3. Myxun K.H. DxcnepumenrtanbHas snepHas ¢usuka. B 3-x tr. T. 3. ®usuka
AJIEMEHTAPHBIX YacTHI] [DIEKTPOHHBIA pecypc]: yueb. — DnekrpoH. naH. — Caunkr-IlerepOypr:
Jlansb, 2008. — 432 c. — Pexxum nocryma: https://e.lanbook.com/book/280.
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5.2  JlomoJiHMTe/JbHAA JUTEpPaTypa

Mexanunka
1. Byrukos, E.1. ®u3uka: Mexanuka [DneKTpoHHBIN pecypc] : yue6. mocooue / E.N.
byrukos, A.C. KonaparbeB. — OnekTpoH. aaH. — Mocksa : @uszmariur, 2008. — 352 c.
— Pexxum nocryma: https://e.lanbook.com/book/2128 2. Kanamuukos, H.IT. OcHoBbI Gu3uku: B
2 1. Tom 1 [DnexkTpoHHBIil pecypce] : yueO.

/ H.I1. Kanmamankos, M.A. CMOHIBIpEB. — DIIEKTpOH. AaH. — Mocksa : M3gareinscTBo
"JIaboparopus 3Hanwmii", 2017. — 545 ¢. — Pexxum pocryna: https://e.lanbook.com/book/94088 3.
I'punkpyr, M.C. JIabopatopHbiii TpakTUKYM 10 (hpr3uKe [ DIEKTPOHHBIN pecypce] :

yue6. mocodue / M.C. I'punkpyr, A.A. Bakyntok. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp,
2012. — 480 c. — Pexxum mocryma: https://e.lanbook.com/book/3811

MounekynspHas ¢puznka
1. byruxos, E.1. ®usuka: CTpoeHHEe U CBOMCTBA BellecTBa [ DJIIEKTPOHHBIN pecypc] : yueo.
/ E.M. byrukos, A.C. Kouaparee, B.M. ¥Y3aun. — DnextpoH. 1aH. — Mocksa : duzmariur,
2010. — 336 c¢. — Pexum gocrtyma: https://e.lanbook.com/book/2127 2. Tpunkpyr, M.C.
JlaGopaTopHbIil MpakTUKYM MO (pusrke [DneKTpoHHBIHN pecypc] :

yue6. mocodue / M.C. I'punkpyr, A.A. Bakyntok. — Dnektpon. nan. — Cankr-IletepOypr : Jlanp,
2012. — 480 c. — Pesxxum mocryma: https://e.lanbook.com/book/3811

3. Casenbes, 11.B. COopHHUK BOITPOCOB U 3a1a4 1o o01el (husuke [ DIeKTpoHHBIN pecypc|
: yae6. mocobue — DnekTtpoH. maH. — Cankr-IlerepOypr : Jlanp, 2016. — 292 ¢. — Pexum
nocrymna: https://e.lanbook.com/book/71766

DNEKTPUUECTBO U MarHETU3M

1. TMupanumBunm, L. A. DnekTpuuecTBO U MarHeTU3M [ DJIEKTPOHHBIN pecypc] : yueo.
nocobue / L. A. ITupanumBunm, E.B. [llanaruna, H.A. Kansesa, E.A. [lonkoBa. — DIeKTpoH.
naH. — Cankr-IletepOypr: Jlanp, 2017. — 160 c. Pexxum
nocryma: https://e.lanbook.com/book/91880.

2. DIeKTpUYecTBO M MarHeTU3M: MPaKTUKyM 10 pemieHuro 3agad / DexpepaibHOe
rocy/lapcTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEKICHHE BBICIIETO MPO(ecCHOHATBHOTO
obpazoBanusi «KemepoBckuil rocynmapcTBeHHbI yHUBepcuter»; cocT. HO.W. Ilombiranos. -
Kemeposo: KemepoBckuii rocynapctBennbiii yausepcuret, 2014. - 80 c.: ui. - bubnuorp. B kH.;
To e [DnekTpoHHBIN pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. Hy6posckuii, B.I'. DnextpuuectBo u MarHetusm: COOpHHMK 3a1ad U HpPUMEPHl HX
pemienus: yue6Hoe nmocobue / B.I'. JIyopoBckuii, I'.B. XapnamoB. - HoBocubupck: HI'TY, 2011.
- 92 c. - ISBN 978-5-7782-1600-6; To e [DnekTpoHHBI pecypc].
http://biblioclub.ru/ index.php?page=book&id=228733.

Ontuka

1. Canex, baxaa E.A. OnTuka u potonuka. [Ipuniuns! u npumenenus [Tekcer]: [yue6HOe
nocobue : B 2 1.]. T. 1 / b. Canex, M. Teiix ; nep. ¢ anrn. B. JI. [IepOoBa. - JloaronpyaHslii:
Wurennexr, 2012. - 759 c., [4] n. wi.: mi. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u poronuka. [Ipunnumne! u npumenenus [ Tekct]: [yueOnoe
nocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; nep. ¢ anrin. B. JI. [IlepOoBa. - JloaronpyaHsblii:
WNurennekr, 2012. - 780 c., [8] m. wi. : mi. - ISBN 9785915591355.
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3. Ckanupyrormas JIeKTPOHHAS MUKPOCKOIHSI M PEHTT'€HO-CIIEKTPAIbHBIN MUKpPOAHAU3
B IIpUMeEpax MpakTHIecKoro npuMeHeHus [TekcT] : yueOHOe mocobue it CTYACHTOB By30B / M.
M. Kpumrran, U. C. Scaukos, B. U. [lonynun u ap. ; [mox oo, pex. M.
M. Kpumrrana]. - M. : Texaocdepa, 2009. - 206 c. : wi. - (Mup Gusuku u TeXHUKH). - bubmauorp.:
c. 55-56. - ISBN 9785948362007.

CrnenanbHbIE BOITPOCH aTOMHOH | SIEPHON (DU3UKU

1. OcHoBsl sinepHoit ¢pusuku [Tekcr] : maboparopHbiil mpakTukyM / [cocT. A. I1. Bapkos
u 1p.] ; M-Bo obpazoBanus u Hayku Poc. @enepanuu ; Kyol'Y. - Kpacnomap : [KyOanckuit
rocynapcTBeHHbli ynusepcurer]|, 2011. - 103 c.

2. Tonuaposa H.I'. YacTuip! u atomMHbIe sipa. 3aauu ¢ PEHICHUSIMH U KOMMEHTapUSIMH
[OnexTponnbiit pecypc]: yueb.-meroa. mocodue / H.I'. T'onuapoma, b.C. Mmxanos, N.M.
KanutonoB. — Dnexktpon. maH. — MockBa: ®@usmarnur, 2013. — 448 c. — Pexum noctyna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas ¢usuka u nozumerpus. COOpHUK 3a1a4: yaeOHOE mocooue st
By30B / A.Bb. Ca3zonoB, M.A. boropojckas. — 2-e u3., ucnp. u gom. — M.: U3narenscTBo FOpaiir,
2018. — 98 c. — (Cepus: Cnenmanucrt). — I'pudp YMO BO. — Pexxum mocryma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8F4CC81.

5.3 Ilepuoauyeckue M3AaHUsI:

B mMupe nayku

Kypnai skcriepuMeHTaTbHON U TEOPETUUYECKON (PU3UKH
N3Bectus poccuiickoit akamemun HayK. Cepus pusnueckas
HNnxenepHo-hu3HIecKuil )KypHa

[Tucema B )KypHaAT SKCIEPUMEHTAIBHON U TEOPETUIECKON (PU3UKH

o0k~ wnPE

VYenexun (Qu3n4ecKkux HayK — €XKEMECSYHBIN KypHall. DJEKTPOHHAs BEPCHUs
JKypHaja: aHHOTaIuu, cTaTh B hopmare pdf.
7. W3BecTtus BeICIINMX y4eOHBIX 3aBeICHUN. SlnepHas sHepreTuka
8. HmxeHepHO-(pHU3NUECKUiA KypHAT
9. Ilucema B xxypHan «DPHU3MKa IEMEHTApHBIX YaCTUL K aTOMHOTO si7pa
10. [TucbMma B KypHaJ 3KCIEPUMEHTAILHON U TEOPETUIECKON (H3UKH
11. ®wusuKa 3eMeHTapHbIX YaCTUI] U aTOMHOTO Si/1pa
12. Snepuas pusuka
13. Snepuas dpu3uka U1 HHOKUHAUPUHT
14. buodusuka.
15. Becthuk MI'Y. Cepust: ®uznka. ACTpOHOMHUSI.
16. XKypHan npukiIaHOM MEXaHUKU U TEXHUYECKON (PU3HMKH.
17. XXypnan TexHuueckoil Gpu3nkHu.
18. N3Bectusa BY3o0B. Cepusi: dusuka.
19. NnxenepHas ¢usuka.
20. MeauuuHckas Qusuka.
21. IIpuGopbl U TEXHUKA SKCIEPUMEHTA.
22. ®usuka. Pedepatusnsiii xxypaan. BUHUTH.
23. Bectnuk CIIOI'Y.Cepusi: @usnka. Xumusi.
24. XXypHan sKCriepUMEeHTaIbHON U TEOPETUUECKON (PU3HKH.
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25. UzBectus BY3o0B.Cepusi: Ousuka.

26. XXypHai npuKIagHON# MEXaHUKU U TEXHUYECKON (PU3UKH.
27. XypHan TeXHU4eCKON (HU3UKH.

28. UzBectus BY3o0B. Cepust: Pusnka.

29. I1pubopsI ¥ TEXHUKA IKCTIEPUMEHTA.

Jlj1 0CcBOEHUS AUCUMILIIMHBI MHBAINUIAMU U JIMIIAMU C OIPaHUYEHHBIMU BO3MOXHOCTAMU
310pOBbsSI UMEIOTCSI U3JAHUS B BJIEKTPOHHOM BHJE B AJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX
«Jlanb» n «¥OpaiiT».

6 Ilepeyensb pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « AHTEpHETY,
HEOOXOAMMBIX /1JI5l OCBOEHHS TMCUUILIUHBI (MOTYJIs)

1. DnextponHas 6u6muotexa FOPAMT: www.biblio-online.ru

2. DnexkrponHo-oubMoTeunas cucrema JIAHbD: https://e.lanbook.com

3. Uadopmanmonnas cucrema «EmuHOe OKHO jgocTyma K 00pa3oBaTeIbHBIM
pecypcamy»: http://window.edu.ru/window

4. bubnmoTteka 3eKTPOHHBIX yaeOHukoB: http://www.book-ua.org/

5. AHHOTHPOBAHHBIN TeMaTW4YeCKUi Karajmor HMHTepHET pecypcoB 1o (Qu3uKe:
http://www.college.ru/

6. denepabHBIN 00pazoBaTeNbHBIN MopTAI:
http://www.edu.ru/db/portal/sites/res page.htm

7. Karanor Hayunsix pecypcoB: http://www.scintific.narod.ru/literature.htm

. Bonbast nayunas 6ubnmoteka: http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4HBIN 00pa3zoBaTebHBIN MopTaI:
http://www.en.edu.ru/catalogue/

10. YueOHo-oOpa3zoBarensHass  (pu3uko-Maremarnyeckas — OuOnmoTeka — caifta
EgWorld: http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu no ¢usuke aas BY3os: http://physics-lectures.ru/

13. Texunueckas oubnmoteka: http://techlibrary.ru/

14. «Snepnas ¢buzuka B HNuTtepuerex:

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

[e0)

7 MeToauveckne yKa3aHus VIS 00yYAOLIUXCH 110 OCBOCHHUIO TUCHUILIMHBI (MOLYJIs1)

JIns  ycnemrHoro OCBOGHUS MUCIUMILIMHBL «OOmui  (QU3NYECKHid NPaKTUKyM» HpU
CaMOCTOSTEILHON paboTe CTYACHT JOKEH UMETh!
1) KOHCHEKT JIeKIHil B OyMaKHOM MITH DJIEKTPOHHOM BH/IC;
2) yueOHOe mocoOue B COOTBETCTBHUH CO CIIUCKOM JIUTEPATYPHI;
3) terpamu s J1abOpaTOpHBIX PpaboT (TpeOOBaHMS MO BBIMOJHEHHIO W
oopMIIeHHIO 1a00paTOPHBIX pabOT UMEIOTCS B Ja0OPATOPHH MOJIEKYISPHOHN (DU3HKH).
CryneHTy He0OXOAMMO CHCTEMAaTHYEeCKU paboTaTh M0 U3YUYEHUIO TEOPETUUECKOTO
MaTepHalia, OCBOCHHUIO TUIIOBBIX IPUEMOB pelIeHHs 3a/1au N0 (PU3KKe U MPHOOPETEHNIO HAaBBIKOB
HKCIIEPUMEHTAIBHOI paboThI.

CamocrostenbHas paboTa COACPXKUT CJEIyIoIMe BHUIBl Yy4eOHON JedaTelbHOCTH
CTYJIEHTOB:
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—  TEOPETHUYECKYIO CAMOIIOATOTOBKY K yUYE€OHBIM 3aHSTUSAM U K dK3aMEHY 10 KOHCIIEKTaM
1 y4eOHOH nuTeparype;

— o¢opmIIeHHE OTYETOB MO pe3ylibTaTaM JabopaTOPHBIX pabOT; — MOUCK HH(POPMAIIH
110 33JJaHHOM Teme B ceTu MHTepHeT.

®I'OC BO Tpebyer mNOArOTOBKH OakalaBpoB K Hay4YHO-HCCIEIOBATENbCKOW U
WHHOBALMOHHOW BHIaM MPO(ECCHOHATBHON NIEATEIBHOCTH, a (PU3UKA SBIISETCS OJHON U3 OCHOB
Hay4YyHO-TEXHHUYECKOTO0 Iporpecca. [loaToMy /uis pa3BUTHS TBOPUECKOTO MBILUIEHUS U B KAUECTBE
METOJMKH MPAKTUYECKOIO IPUMEHEHUs INOJYyYEHHBIX Ha JEKUUAX 3HAHUW CTyJIEeHTaM
pPEKOMEHIyeTCS U3YUICeHNE H IPUMEHEHUE TEOPUH perieHus n3ooperarensckux 3anad (TPU3). s
BbinosiHeHus: TPU3-3amanuii ctynenraMm He0OXOAUMO MMETh HadaibHble 3HaHus o TPU3. [{ns
3TOTO0 PEKOMEH]IYEeTCSl CAMOCTOSITENIbHO: 1) M3yuuTh AJIeKTpoHHYI0 KHUTY «BBenenue B TPU3.
OcHoBuble TOHATUS U moaxoably (http://www.altshuller.ru/e-books/); 2) u3yuuts marepuaibi
Buxunenuu (http://ru.wikipedia.org/wiki/), naunnas co cnoa «TPU3»; 3) nmpouects KHUTH 1O
TPU3 u3 oubnuotexu KyoI'Y; 4) noceruts coorBercTBytomue TPU3-caiiTo.

VYCHemHocTs OCBOGHHUS CTYIEHTOM y4eOHON TUCIMIUIMHBI OTPaXKAaeTCsl B €r0 petimunee —
cymMMe OayioB, KoTopas (opMupyeTcsi B TEUEHHE CeMecTpa [0 Ppe3ylbTaTaM BbIIOJIHEHHS
JOMAITHUX paboT ¥ TBOPUECKUX 3aJJaHUM, TECTUPOBAHUS, KOHTPOJIbHBIX PabOT, YCTHBIX OIIPOCOB,
BHYTPUCEMECTPOBOM aTTECTALIUH, 3alUT JA0OPATOPHBIX pabOT M aKTUBHOCTH HAa CEMHHApPCKHUX
3aHSTHUSIX.

Ha camoctosTensHyto pa®oTy cTyneHToB, coriacHo TpeboBanusim ®I'OC BO mno
HampaBJIEHUIO paanopu3nKa OTBOJIUTCS OKoJo 46% BpeMeHH OT OoOmied Tpya0eMKOCTH
aucuUIUIAHBL. CONPOBOXKIEHUE CAMOCTOSITENILHON pabOThI CTYJ€HTOB MOXKET ObITh OPIraHU30BaHO
B CIEAyIOMHUX hopmax:

— COCTaBJICHMEM HHIMBUAYAIbHBIX IUIAHOB CAMOCTOSATENBHOW pabOThl KaXKIOro U3
CTY/IEHTOB C YKa3aHUEM TEMbI U BUJOB 3aHATUH, OPM U CPOKOB IIPEJCTABICHUS PE3YJIbTATOB;

— IPOBEICHUEM KOHCYJIbTalMi (MHIUBHUIYalbHBIX WU TPYNIOBBIX), B TOM 4YHCIE C
IPUMEHEHHEM JAUCTaHIIMOHHOM cpeibl 00yUYeHHUs.

Kpurepuii onieHkr 3(h(peKTUBHOCTH CAMOCTOSITENILHON PabOThI CTYAEHTOB (POPMHUPYETCS B
X0/i€ MPOMEXYTOYHOI'O KOHTPOJIS IIPOLiecca BBINOJHEHUS 3alaHUM M OCYIIECTBIISIETCS HA OCHOBE
pa3IUYHbIX CIIOCOOOB B3aUMOACHCTBUSL.

B cooTBeTcTBUY € 3TUM NPH IPOBEACHUHU ONIEPATUBHOIO KOHTPOJIS MOT'YT UCIOJIb30BATHCS
KOHTPOJIbHBIE BOINPOCHI KaK K BBIIOJHSAEMBbIM paboTaM JIaOOpaTOPHOrO MPAKTUKyMa, Tak U K
COOTBETCTBYIOLIUM pa3ziejiaM OCHOBHOM JMCIUIIIMHBI.

B ocBoeHuM QUCHMIUIMHBI MHBAIMJAMH U JIMIAMU C OIPAaHUYEHHBIMH BO3MOKHOCTSAMH
310pOBbsi OOJIBIIIOE 3HAUYEHHWE MMEET WHAMBUAyalbHas ydeOHas paboTa (KOHCYIbTallUU) —
JIOTIOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOTro MaTepHaa.

WnauBuayanbHble KOHCYJABTALMM IO TPEAMETY SBISIOTCS BaXHbIM  (aKTOpoM,
CMOCOOCTBYIOIIMM HMHIMBHIyaIN3alluy OOy4eHHs M YCTAHOBJICHHIO BOCHHUTATEIBHOTO KOHTaKTa
MEXJly TMpernojaBareieM M OOyJaloUUMCs HWHBIWIAOM WM JIMIOM C OIPaHUYEHHBIMHU
BO3MOYHOCTSIMHU 3J0POBBSI.

8 Ilepeuenb MH(POPMALNHOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMBbIX IPH OCYIIECTBJIECHUHU
00pa3oBaTe/ILHOIO0 NMpouecca Mo JMCUUILINHE (MOIYJIIO)

8.1 IlepeueHb HHGOPMALMOHHBIX TEXHOJIOT M

1. KOHchILTI/IpOBaHI/IC nocpeaACTBOM 3J'ICI(TpOHHOI71 IIOYTHI.
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2. Mcnonib30BaHue AIIEKTPOHHOM Mpe3eHTanuu Ha caiite Moodle KyoI'VY.

8.2  IlepeyeHb HEOOXOAUMOIO MPOrPAMMHOIO0 ofecreyeHHs

1. Cpena MmonynpHOTO qUHAMHUYECKoro ooydenust Moodle.
8.3 IlepeueHb HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

1. CopaBouHo-npaBoBas cucreMa «KoncynbpTanT [Tmroc»
(http://www.consultant.ru)

2. DnekrtponHas obubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DNeKTpOHHBIH KaTaJjor Hay4HOH O6ubnuorexu KyoI'Y
(http://212.192.134.46/MegaPro/Web).

4. DOnextpoHHas OubOinnMoTeyHass cHUCTeMa «YHUBEPCUTETCKas OuOIMoTeKa
ONLINE» (http://biblioclub.ru/index.php?page=main_ub_red).

5. DnekTtpoHHas OUOIMOTEUHAS cucreMa u3aarenscTBa «Jlanpy»
(https://e.lanbook.com).
6 DrexkrponHas oubmuoreynas cucrema «FOpaiit» (https://www.biblio-online.ru).

9 MarepuajibHO-TeXHHYeCKasi 6a3a, HEOOXOAUMast IJIs1 OCYIEeCTBJICHHA
00pa3oBaTeJILHOIO NMpolecca No AMCUUIINHE (MOIYJIIO)

MatepuallbHO-TeXHUYECKOE 00ecredyeHNe AUCITUTUTMHBI

Ne Bun pabot
(MOIyIIsT) ¥ OCHAIIEHHOCTh

Cnenunamm3upoBaHHas — jgabopatopust wMexanuku  (2160),
ocHamieHHass  jabopatopHeiMu  komiuiekcamu  JIKT  u
HEOOXOAMMBIM JIA0OPATOPHBIM 000PYTIOBAHUEM.
Creunanu3upoBaHHas J1a0OpaTOpUsi MOJEKYISIPHOU (U3UKH
(227C), ocuamennas naboparopHpiMu komruiekcamu JIKT u
HEO0OXOAMMBIM JIA0OPATOPHBIM 000PYIOBAHHEM.
Creuunanu3upoBaHHass — jJabopatopusi  dJIEKTpUYECTBA U
1 Jlaboparopusle MarHeTu3Ma (3180), OCHaIICHHAas 1a060paTOPHBIMU
3aHATHA kommuiekcamu  JIKT  u  HeoOXoauMbIM — J1aOOpaTOPHBIM
o0opynoBaHuEM.

CrneuunanusupoBannas jgaboparopus Ontuku ¢usuku (312C0),
ocHamleHHas  jaboparopHbiMu  koMmiiekcamu  JIKO  u
HE0OXO0IUMBIM J1a00PATOPHBIM 000PYJOBaAHHEM.
Creuuanu3upoBaHHass jgaboparopusi aTOMHOW U sIIEpHOMU
¢uzukn (225C), ocHaiieHHas J1a00paTOPHBIMU KOMIUIEKCAMHU
JIKT 1 Heo6X0MMBIM JTAOOPATOPHBIM 000PYI0BAaHHEM.

2. Aynmutopusa 314C, ocHallleHHass KOMIIBIOTEPHOM TEXHUKOU C
CamocrosTenbHas MOJIKJIIOUEHUEM K ceTh VIHTepHeT.

pabora Aynutopusa 204C, ocHallleHHas KOMIBIOTEPHOM TEXHUKOU C
MOJIKJIIOUEHUEM K ceTh VIHTepHeT.
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