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1 Henn u 3aga4n u3y4eHusi AUCHUIIMHBI (MOLYJIS)
11 Mean ocBoOeHNS TUCHMIIJINHBI

VYyeonas aucrumumHa b1.B.13.07 «®usudeckuil NMPaKTHUKyM» CTaBUT CBOCH IIENBIO
c(hOpMHUPOBATH Y CTYICHTOB 0a30BhIE TEOPETUUYCCKUE 3HAHUS 00 OCHOBHBIX SIBJICHUSX, IIOHSATHSX,
MOJICIISX, 3aKOHAX M METOJIaX MEXaHUKH, MOJICKYJIIPHON (DU3UKH, SJIEKTPUIECTBA U MarHETU3Ma,
OTITHKH, CIICIIUAIbHBIE BOITPOCHI aTOMHOU U SIZICPHON (PU3UKH, a TAKXKE JaTh HABBIKH BHITIOJTHCHHS
MPAKTUYECKOTO BHITIOJTHEHHSI TAOOPATOPHBIX PaboT.

1.2 3amauyy IMCHUILINHDI

—  W3y4YEHHUE TEOPETUYECKUX OCHOB, IOHATHH, 3aKOHOB M METOJOB MCCIEAOBaHUMN
MEXaHUKH, MOJEKYISIpHOW (HU3MKH, SJIEKTPUYECTBA W MAarHeTH3Ma, ONTHKH, CIIEIUAIBHBIX
BOIIPOCOB aTOMHOM U SiICpPHON (DU3UKH;

—  O3HaKOMJICHME C TpaHMLAMH IPUMEHMMOCTH (DU3MYECKHX MoJesled U TEeOpHui,
UCIOJIb3YEMBIX JUI ONUCAHUS (PU3HUECKUX SBJICHUH;

—  OBJI3/ICHHUE HaBbIKAMH U METOJaMH BBIIIOJHEHUS JJAOOPATOPHBIX pabOT 110 OCHOBHBIM
pa3zenaM MEXaHUKH, MOJEKYISpHOW (U3MKM, DSIEKTpUYECTBA M MarHeTU3Ma, OITHKH,
CrelMalIbHbIX BOIIPOCOB aTOMHOM U siIEpHOI (PU3HKHY;

—  npuoOpeTeHue YMEHHUS UCIIOJIb30BaTh 3aKOHBI buzuku

Ul peLIeHUs
€CTECTBEHHOHAYYHBIX U TEXHUUECKUX 3aj1ay;

—  npuoOpeTeHHe HaBBIKOB IIOMCKA JOMOJIHUTENbHONM HH(GOpMALMU IO MEXaHUKH,
MOJIEKYJISIpHOM (DU3MKH, 3JIEKTpUYECTBA M MarHeTH3Ma, OITHKH, CIEHUAIbHBIX BOIPOCOB
ATOMHOM U siiepHON (PM3KKH, CBSI3aHHON C MX UCTOPHEN U COBPEMEHHBIMH JOCTUKEHHUSIMHU.

1.3  MecTo AucuMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe1bHOIi MPOorpaMmbl

Juctummza «O0muit pusnueckuii IpakTUKyM» OTHOCUTCS K BapuaTMBHOW uyacTh bioka 1
Moyt «Obmas pusrkay yaeOHOro IIaHa.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 1O AUCUHUILIMHE (MOY.I10),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbLHOMH NPOrpaMMbl

N3yuenne naHHOW y4yeOHOW MMCIMIUIMHBI HAINpaBiIeHO Ha (GOPMHUPOBAHUE Yy OOYJArOITUXCS
CIEAYIOIUX KOMIETECHIINM:

No NHunekc Copepxxanne B pesynpraTe nzydenus: yueOHON TUCITUTLITAHBL
" | xomner KOMITETEHIIUU oOyyaromuecs JOJKHBI

LAt 931002078 (wm e€ gactn) 3HATh yMeTb BJIJIeTh

1 |OIIK-1 | crrocoOHOCTRIO MaTeMaTHKy U MIPUMEHSATH Ha CITOCOOHOCTBIO K
WCTIOJIB30BaTh B €CTECTBEHHBIC MpaKTHKe 0a30BbIe | OBIAJCHUIO
podeCCHOHATTEHOM HayKH, UX 3HaHUA B 00JaCTH 0a30BEIMHU
JIesITeIbHOCTH 0a30Bble | WCIMONB30BAHUIO B | MaTeMaTHKH H 3HAHUSAMU B
€CTeCTBEHHOHAYYHbIE npoheccHoHaIbHOM | €CTECTBEHHBIX HAyK,| 00iacTu
3HAHUA, BKIIOYas JeSTeNTbHOCTH WX UCIIOJIb30BAaHUIO | MAaTeMaTHUKU U




3HAHUS O TIPEJMETe U
00BEKTaX U3YyUCHHUS,
METOJIaX MCCIICIOBAHMS,
COBPEMEHHBIX
KOHILICTILISIX,
JOCTHKECHHSX U
OTpaHUYCHHSX
€CTECTBEHHBIX HAyK

B
npodeccuoHanTbHON
JCSITEITbHOCTH

€CTECTBEHHBIX
HayK, UX
HCITOJIb30BAHHUIO
B
poheCCHOHANBH
OU NIeSITEILHOCTH

OIIK-9

CIIOCOOHOCTBIO

OCHOBHBIC MCTObI

PYKOBOAMTH

HaBbIKaMU




Wnnexc Conepxanue B pesynbraTe uzyyenus: yaeOHON TUCIMIUTMHBL
Ne KOMIIET KOMIIETEHIIUU o0yyaromuecs JOJKHBI
AL CHIMH (wu €€ yacTn) 3HATh yMeTh BJIAIETh
MIOJIyYUTh YHpaBIeHUS Hay4YHBIMU nuzaepa u
OpraHHu3allMOHHO- MaJbIMU HAYyYHBIMH | IPOEKTaMHU 1| pyKOBOIUTEISA
yIpaBiIeHYECKHE HABBIKH | TPyNIaMu Hay4yHOH  paboOTOH | ManmbIX HaydHBIX
npu paboTe B HAYYIHBIX MaJbIX TPYIII U IPOCKTOB
IpyNnax u Jpyrux KOJJIEKTUBOB
MaJbIX KOJUIEKTHBAxX
HCIIOJTHUTENEH
3. |IIK-3 TOTOBHOCTBIO IPUMEHATH | IPUHIUIBI pa0OThl | IPUMEHATH Ha CHOCOOHOCTBIO
Ha TIPaKTHKE U METOZBI MIPAKTHKE MTOHUMATh
npodeccuoHanbHbIe 9KCIUTyaTalux NPUHLMITEL PA0OTHl | PUHLUIIBI
3HAHUSA TEOPHH U COBPEMEHHOU U METOZBI paboThI ¥ METO.IBI
METOA0B (1)I/I3I/I‘ICCKI/IX afraparypsl 1 SKCILTyaTaluu SKCILTyaTalluu
HCCIIEA0BAHUM 00opynoBaHUsI COBPEMEHHOU COBPEMEHHOU
anmaparypsl 1 arnmapaTrypsl 1
00opyaoBaHUsI 00opynoBaHUs
2 CTpyKTypa U coaepkaHMe U CHUILTHHbBI

2.1  PacnpeaeieHue TPyJ10éMKOCTH JUCHUILUIMHBI 10 BU1aM padoT

O6mass Tpydo€MKOCTh JTUCHUIUIMHBI cocTaBuser 10 3au.ex. (360 wyacoB), ux
pacmpezienieHue Mo BuaaM padoT IpeCTaBIeHO B TaOIuIle:

CemecTpbl
Bcero
Bun yuebnoii paboTbl 4ACOR (dacer)
1 2 3 4 5
KonTakTHas padoTa, B TOM 4ncje: 333 68,2 68,2 68,2 | 64,2 | 68,2
AyauTopHble 3aHATHS (BCEro): 332 68 64 68 64 68
3aHATHS JIEKIMOHHOTO THIIA - - - - - -
JIaGopaTopHble 3aHATUS 332 68 64 68 64 68
3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPHI,
NPaKTHYECKHE 3aHSTHU) ) i ) ) ) )
HNuas koHTaKkTHas padora:
KonTponb camocTosTenbHON paboThl
(KCP) i ) ) ) ) )
[Tpomexyrounas arrectanus (MKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTeibHasi pa6oTa, B TOM 27 3,8 7,8 38 7,8 38
qucJe:
[ToaroroBka K 3aImuTe T1a0OPATOPHBIX 3.8 78 38 78 38
pabot
KonTpounb:
IToaroroBka K 3K3aMeHy - - - - - -
yac. 360 72 72 72 72 72




B TOM 4YHuCJjIe

kouTakTHasi | 333 | 6872 642 | 682 | 642 | 6872
Obmas padora
TPYROEMKOCTE 3a4. ejl. 10 2 2 2 2 2

2.2  CTpyKTypa IMCUMILINH

Pacnpenenenue Bu10B yd4eOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieaM JAUCIHUILTUHBIL.

Pasnensl qucnuiuinbel (MexaHuKa), u3ydaeMble B 1 cemectpe (011 cmyoenmos ODO).

KomngecTBo yacos

Ne| HaumenoBanue pa3aenoB (TeM) AyauTopHas BneayauropHas
Bcero pabota pabora
JI I13 JIP CPC
1 2 3 4 5 6 7
H3mepeHue MIOTHOCTH MAJIBIX Tell -
1| npaBunbHOM reomerpuueckoit 18 4 1,6
(bopMbI
5 Ornpenenenue CKOp?CTI/I 3ByKa 18 i 5 16
METOJIOM CTOSIYEH BOJIHBI
3 Omnpenenenue JJIMH KOMETHBIX 18 ) 4 16
XBOCTOB
OmnpeneneHre MOMEHTa HHEPIUY] -
4 TEJI METOZIOM KPYTHJIbHBIX 18 4 0,6
Kose0aHuit
N3mepenue YCKOpEHUS -
5 | cBOOOHOrO MaJieHus ¢ TOMOIBIO 18 4 1,6
MaluHbl ATByAa
6 [TpoBepka 3akOHa COXpaHEHUS 18 ) 4 0.6
UMITyJbCca
Omnpenenenre CKOPOCTH MOJIETa -
7 | Mynu C MOMOIIBIO KPYTUIBHOTO 18 4 1,6
OAUTHCTUYECKOTO MasITHUKA
8 Onpenenenne ko3P duiirnenTa 18 i 4 16
TPCHUS KaUCHHUS
9 Uccnenosanue K.I1.J1. moTopa ¢ 18 i 4 16
MTOMOIIIBIO JICHTOYHOT'O TOPMO3a
10 OO0OpPOTHBII MasITHUK 18 - 4 0,6
Omnpenenenue TJIaBHBIX -
11 MOMEHTOB WHEpUUU 18 4 1
CTaJILHOTO
napajuieNenunena
12 Mastauk MakcBeiia 18 - 4 1,4
13 Mastauk O6epOeka 18 - 4 1,6
14 MexaHu4ecKuid TUCTEPE3UC 18 - 2 1,6
15| Onpenenenue XECTKOCTH MPYKUH 18 - 4 1,6
16 3aryxaromnme Koyiebanus 18 - 4 1,6




17 3akoHbI cToNKHOBeHUH. [IpoBepka 18 ) ) 4 16
3aKOHA COXPaHCHHS UMITYJIbCa
18| Omnpenenenue moayns FOnra 18 - - 4 1,6
19 Casi3aHHBIC KOJICOAHHMS IBYX 18 ) ) 5 16
MasITHUKOB
20 Onpenenenue KECTKOCTH o i i 5 0.4
NPYKUHBI TPaQUUECKUM CIIOCOO0M
Hmozo no oucuyuniune: 360 - - 72 27

Pacnpenenenne BuoB yueOHOM pabOTHI M UX TPYAOEMKOCTH T10 pa3jeiaM JUCIHUILTHHBI.

Paznenbr gucruruinHbl (MONCKYJIsSIpHas (U3HMKa), U3ydaeMbie BO 2 cemecTpe (012 cmyoeHmos
ODO0):.

KomanyectBo yacos

Ne HaunmenoBanue pa3znenoB Aymuropras Bueaysuropuas
Bcero pabora pabora
J I13 JIP CPC
1 2 3 4 5 6 7
L N3mepenune arMmochepHOTo 8 ] ] 5 5
JTABJICHUS
2 | OmpenienieHUE BIIAXKHOCTH BO3IyXa 9 - - 6 3
Onpenenenue ko3 duimenra
3 BHYTPEHHETO TPEHUS, CPEIHEN 10,8 ) ) 8 2,8
JUITMHBI cBOOOTHOTO IIpodera u
3 PEKTUBHOTO IUaMETpa MOJIEKYII
BO3/yXa
4 Ornpeznenenre OTHOIICHUS 1 ) ) 3 3

YACIBbHBIX TEIIOEMKOCTEN

Omnpenenenue kodpdurmenta
5 |BHYTpEHHETO TPEHUS KUAKOCTH I10 9 - - 6 3
metony Crokca.

W3mepenune Gpuanyeckux
XapaKTEPUCTHUK BOJIbI

Onpenenenne ko3 duimenra
MOBEPXHOCTHOT'O HATSKEHHSI BOJIBI

8 | Ompenenenue panuyca kanwuisipa| 11 - - 8 3

Omnpenenenue TeMIepaTypHOro
9 KO3 pHIMEeHTa TUHEHHOTO 9 - - 6 3
pacuIMpeHust MeTasia

Onpenenegue  koddduinenTa - -
10| P P 9 6 3

TCILIOIMIPOBOJHOCTH TBEPABIX TCJI

Onpenenenne TemI0eMKOCTH

1 MeTayia 9 ) ) 6 3

Hmozo no oucuunnune: 103,8 - - 72 31,8




Pacripenenenuie BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieinaM JUCITUILTAHEL.
Pazaenbl AucuIInHbI (3JEKTPUYSCTBO M MAarHETU3M ), U3ydaeMble B 3 cemecTpe (011 cmyoenmos

ODO0):.
KonmvectBo yacoB
Ne HaumenoBanue pasnenos (Tem) AynutopHas BueaynutopHas
Bcero,  pabota pabora
J| 113 | JIP CPC
1 2 3 |4] 5 6 7
1 Pabota c ocuumiorpagom 7 |- - 5 2
5 H3mepenue 371eKTPUIeCKOTO COMPOTUBIICHUS C o |- | - 6 3
IIOMOIIBIO0 MOCTAa YHUTCTOHA
3 ConpoTHBIICHHUE JICKTPOJIMTOB 7 |- - 5 2
4 H3mepeHne HHIyKTUBHOCTH KAaTYIIKH 7 |- - 5 2
H3mepeHue 31eKTPUIecKoil EMKOCTH KOHIEHCATOpa C
S nomomnisio Mocta CorTn 8- - S 3
6 N3mepenue MarHuTHOM MPOHUIIAEMOCTH TOpa 7 |- - 5) 2
7 CornpoTHBICHIE METAILIIOB 7 |- - ) 2
8 W3mepenue OOIbIINX COMPOTUBICHUI 7 |- - 5 2
9 MOIIHOCTD B IIETH IEPEMEHHOTO TOKa 7 - - 5 2
10 | UsmepeHne BOIbT-aMIIEPHBIX XapaKTEPUCTHK AUOJOB| 7 | - | - 5 2
1 W3mepenue BOIbT-aMIIEPHBIX XapaKTEPUCTHK 78| - - 5 28
TPaH3UCTOPOB
12 N3MepeHre ropu3oHTaIbHON COCTaBISIONIEN 7 ] ] 5 )
MarHUTHOTO TIOJIS 3eMJIH
13 OKBUINIOTEHLMATIbHBIE TTIOBEPXHOCTH 7 |- - 5) 2
14 DJeMEeHTHI DIIEKTPUYECKON TIeTn 9 | -| - 6 3
Hmozo no oucuunnune: 103,8|- - 72 31,8

Pacnpe;[eneHHe BU0B y‘-IC6HOI71 paGOTBI " UX TPYAOCMKOCTH IIO pasjaciiaM JUCHUITIIAHBI.

Paznenbl muctuIuinHbl (ONTHKA), U3ydaemblie B 4 cemectpe (ds cmydenmos ODO):

Konnyectso yacos

HanmenoBanwue pasnenon Aymuropuas BHeayIHTOpHaA
Bcero|  paGora paborta
J| 113 | JIP CPC
1 2 3 |4] 5 6 7
1 OmnpeneneHne MoKa3aTes MPEeIOMIICHUS TBEPABIX U ; 4 3
KHUJKUX ONTUYECKUX CPE.
2 Wzyuenue 3akoHoB poTorddexra 7 |- - 4 3
3 IIpoBepka 3akona Mamtoca. M3yuenue BpaineHus . 4 3
IJIOCKOCTH MOJISIPU3ALINH
4 N3yuenune 3puTeabHO TpyObl 1 MUKPOCKOTIA 6 | -]| - 4 2




5 OmnpeneneHne KOHIICHTPAIMH PacTBOpa 5 4 5
HOJISPUMETPOM S
6 N3yuenue sBnenus qudpakium 7 |- - 4 3
7 HccnenoBanue ONTHYECKAX CUCTEM 6,8 | - - 4 2,8
Cnekrpodoromerp ®PM-56. Ontnueckue - -
8 XapaKTEPUCTUKHU CTEKOJI 6 4 2
9 ITIpoBepka 3akoHa bprocrepa 7 |- - 4
10 Nzyuenue 3akoHOB doTodrhdekTa 6 | -] - 4 2
OmnpeeneHne MPEOMIIIONIETO yIita OUIIPU3MBI
11 pen p aiero yr p 6 |- - 4 2
Openenst
12| HccnemoBaHue MOTPENTHOCTEH ONMTUYECKUX CUCTEM 6 - - 4 2
13 ITpoBepka 3akona JlamGepTa 7 |- - 4 3
Omnpenenenue paanyca KpUBU3HBI JIMH3bBI C TOMOIIBIO - -
14 6 4 2
koJster; HeroToHa
15 CpaBHeHue Tu(PaKIIMOHHOTO U JUCTIEPCUOHHOTO 21 A 3
CIIEKTPOB
16 H3MmeHeHne CKOpOCTH CBETa 6 | -| - 4 2
Hmozo no oucuunnune: 103,8 - 64 39,8

Pacnipenenenuie BuoB yueOHON pabOThI U UX TPYAOEMKOCTH IO pazjienaM AUCHIUILINHBL.
Paznensl nucuuminHbl (CnenuaibHble BOMPOCHl aTOMHOW M SACpHOM (U3UKH), U3ydaemble B 5
cemectpe (015 cmyodenmos OPDO):.

KomnunuectBo yacoB

Ne HaumenoBanue pa3aenos (TeM) Aymutopras [BreayjuTopHas
Bcero,  pabota pabota
J| 113 | JIP CPC

1 2 3 4] 5 6 7

1 OmnpeneneHre OTHOIICHHS 3apsijia JIEKTPOHA K €ro g | .| - c 3

Macce METOJ0M MarHeTpoHa

2 | Aromusie mogemn . Tomcona u D. Pesepdopra 6 | -] - 4 2

3 OmneiT @panka u ['epua 7 | -1 - 5 2

4 N3ydenue cepuaibHbIX 3aKOHOMEPHOCTEH B CIIEKTPE . 5 »

aToma BOAOpOAa

5 CnexTp atoma Bogopoaa. Atom bopa 7 | -] - 5 2

6 W3yueHne criekTpa aToMa HaTpus 7 |-1 - 5 2

7 N3ydeHne HeOH-TeIMeBOTO J1a3epa 78 | - | - 5 2,8

8 | [orpeurHocTH npu AaepHO-(PU3NIECKUX U3MEpeHHIX| 6 | - | - 4 2

9 N3y4enne razopa3psgHOro cueTUNKa 6 | -] - 4 2
10 N3yuenne CHMHTHIUISIIMOHHOTO IETEKTOpa 7 - - 5 2
11 Omnpenenenre akTUBHOCTH UCTOUYHUKA 7 -] - ) 2

W3yuenmne CHUHTUIUIALMOHHOTO FaMMa-
12 & IlcneKTpmvileTpa [ B 2




13 Nzydenue pacrnpoctpaHeHus O6eTa-u3aydeHHs B ; 5 5
HEKOTOPBIX MaTepUAIaX U B BO3JIyXe
M3yueHue yrioBoro pacrpeneneHus KOCMUIECKHX
14 . 7 | -1 - 5 2
nyuei
15 Jlo3uMeTpruiecKre BETUIMHBI U UX U3MEPEHUS 7 5 2
Hmozo no oucuyunnune: 103,8|- - 72 31,8
2.3 Coaep:kaHue pa3aejioB JHCHUINTHHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA
3aHsATHS JISKIIMOHHOTO TUIIA - HE TIPEyCMOTPEHBI.
2.3.2 3aHATHS CEMHHAPCKOT0 THIIA
3aHATHS CEMUHAPCKOTO THUIIA - HE TIPSTYCMOTPEHEI.
2.3.3 JIaGopaTopHbIe 3aHITHSA
HaumeHoBaHue pa3aesioB JUCHMIUIMHBI (MexaHHMKa), u3ydaeMbix B 1 cemectpe (01
cmyoenmog ODO):.
No dopma
o
Ne paszena HanmenoBanue nabopatopHbix paboT TEKYIIETO
/1 HCIAILIHEL KOHTPOJIS
1 2 3 4
1 JluHamuka N3mepenne yckopeHuss cBOOOJHOTO majeHws c¢| OTYeT U 3aluTa
MaTCprUaibHOU IMOMOIIBIO MAIIMHbI ATBYJIA. nabopaTopHO
TOYKH . paboThI
OOGOpOTHBIN MasTHUK.
UccnepoBanune K.ILJ. motopa ¢ mnomolipko
2 JIEHTOYHOT'O TOPMO3a. Order u 3ammra
3aKOHBI COXPAHCHUS nabopaTopHOi
[TpoBepka 3aKOHA COXpPaHCHHSI UMITYJIbCA.
paboThI
3akoHbl  CTONKHOBeHWH. I[IpoBepka  3akoHa
COXPaHCHHUS UMITYJIbCA.
Onpenenenue TJIaBHEIX MOMEHTOB
4 Heunepuuanbuere MHEPLHH CTAIBHOTO MapaJuleenuIe/a. Otuer u samuta
CUCTEMBI OTCYETa nabopaTopHOi
MastHuk Makcsena.
paboThI
Mastauk O6epOexka.
Kunemartuka Omnpenenenre CKOPOCTH TOJIETA MK ¢ TOMOIIBIO | OTYET U 3aIuTa
S) abCoIOTHO KPYTHJIBHOTO OaJUTMCTHYECKOTO MasiTHUKA. nabopaTopHOI
TBEPJOTO Tena paboThI
JmHamuka Otyer U 3ammTa
6 AGCONIOTHO OmnpeneneHre MOMEHTOB UHEPIIUU TBEPJIBIX TEI C aGopaTopHoii
TRepioro Teya | NOMOIIBIO KDYTHIIBHBIX KoseOaHuH. PAGOTHI

10




H3MepeHne TIOTHOCTH MajbiX TeJl MPaBUIBLHON

reOMEeTPUUYECKOI (POPMBI.

OnpeneneHI/Ie JJIMH KOMETHBIX XBOCTOB.

OCHOBBI MEXaHUKU Otyer U 3ammTa

Onpenenenue kodhduieHTa TPEHUS KaUeHHUs.

7 nehOpMHPYEMBIX MexaHITeCKLi nabopaTopHOH
o YECKUU TUCTEPE3UC. PAGOTHI
Omnpenenenue KECTKOCTU MPYKUH.
Onpenenenne moayis FOHra.
Onpenenenue KECTKOCTU  TPY>KUHBI
rpaduuecKuM crocooom.
Omnpenenenne CKOPOCTH 3ByKa METOJIOM CTOSIUEN
8 | Kones BOJIHLL Otuer # 3ammura
0Jie0aHus U BOJHBI J1aGopaTOpHOit

3aryxaroiue KoiaeOanusl.
yXAtot paboThI

CBs13aHHBIC KOJICOaHUs ABYX MAasATHUKOB.

HaumenoBanue pa3fenoB IUCHUIUIMHBI (MOJIEKYJISIpHas (U3HMKA), HU3Y4aeMbIX BO 2
cemectpe (015 cmyodenmos OPDO):.

®opma
Hanmenosanue
Ne HanmenoBanue 1abopaTopHbIX paboT TEKYIIETO

paznena
KOHTPOJIA

1 2 3 4

Onpenenenue YHUBEPCAIBHOMN ra3oBoi|
noctostHHOM. [IpoBepka 3akoHa boinsa-Mapuorra.
Onpenenenrne HEM3BECTHOTO 00bEMA cocyaa.

W3mepenue atMocepHOro aBiaeHuUs. OTuer 1 3amuTa

Omnpenenenue aTMOC(EpPHOTO nabopaTtopHoi
JTaBJICHHUS, UCTIOJIb3YS 3ak0oH boiins- paboTHI

1 Wneansubrit
ras

Mapuorra wu Uobpaznyro TpyoKy.
Omnpenenenre BIaXKHOCTH BO31yXa.

OmnpeneneHre BIAKHOCTH BO3JyXa B KOMHATE,
M3Mepsis JaBJICHHWE HACBIIIICHHOTO Tapa.

OmnpeneneHne TerIonpoBOTHOCTH BO3IyXa.
Omnpenenenne  Kod(pUIMEHTa  BHYTPEHHETO
TpPEeHUsI, CpeAHEeH AJIUHBI CBOOOJHOrO mpobera u
3pQEeKTUBHOTO JaMaMeTpa MOJIEKYJd BO3yXa.
Anenus OmnpeneneHue napaMeTpoB MOJIEKYJ, BXOISALINX B
2 nepeHoca COCTaB BO3LyXa, Hcromb3yst dopmymy Ilyaseiins OTIET 1 samuta
B rasax JIA  TIpollecca TMPOXOXKJCHMS BO3AyXa depes n1aboparopHoii
TOHKHW KaluuLp.
OmnpeneneHne BI3KOCTH BO3/yXa IO €ro TCYCHHIO B pagorel
Kaluuisipe.

W3yyeHne JaMUHApHOTO ¥ TYpPOYJIEHTHOTO
TCUCHHMS Ta3a.

11



Tepmoaunamuka

Onpenenenue OTHOLLIEHHUS  YJEIbHBIX
TEIJIOEMKOCTEM.

Omnpenenenue mokasarenis aauadaTbl METOA0OM
Knemana-/Iezopma.

Omnpenenenue nokasatens aguadaThl 0 CKOPOCTU
3ByKa IIPU pa3HbIX TEMIIepaTypax.

Omnpenenenue TeMnepaTypHoOro ko3 guienra
nasineHusa.  HaxoxnaeHwe MONIHOCTH,
tertoeMkocTy 1 KII/ narpeBarens.

OrnpezenieHne TEII0EMKOCTH BOJBI.

OTt4eT U 3ammTa
nabopaTopHOH

paboThI

Peanbnblie rassl,
JKHAKOCTH U
TBEPJABIC TEIA
PeanbHbIc Ta35I,
JKUJIKOCTH U
TBEpPJbIC TEA

Onpenenenne  Ko3pQPUIMEHTa  BHYTPEHHETO
TpeHUsl KuaKocTu o Merony CTokca.
Brraucnenue koapGuinpienTa BHyTpEHHETO TPEHUS
TIIMIEpUHA, U3MEpss CKOPOCTh MAJCHUS B HEM
CBUHIIOBOTO LIapHUKa.

W3mepenue ¢u3nyecKux XapaKTEPUCTUK BOIbI
Haxoxaenue yiesbHOM TEMI0Thl UCIIAPEHUS BOJIBL.
N3mepenne Gpu3NUecKux XapaKTepUCTHK BOIBI.
HccnenoBanue noBepXHOCTHOI'O HATSHKEHUSI U
BSI3KOCTH BOJIbl B JMAIa30HE TEMIIEPATYP.
Omnpenenenue Kod(PPUIMEHTa TOBEPXHOCTHOTO
HATSKEHHS BOJIBI.

Ompenenenne KodhdUIIMEHTA TOBEPXHOCTHOTO
HATSDKEHUS BOABI METOJIAaMH OTpBIBA Kaluld |

IIPOBOJIOYHOM IETIIH.

Otyer u 3amuTa
nabopaTopHOH

paboTHI
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Omnpenenenue paanyca Kanwuspa.
Onpenenenue paauyca Kanusuisapa

C UCTIONIb30BaHUEM  (POPMYIIBI

[Tyazeiins JUISL IPOTEKAHUS JKUIKOCTH
0 Kanwusipy.
Omnpenenenue TeMIepaTypHOro Ko3(QuireHra
JMHEHHOTO PACHIMPEHUS METaJlIa.
Omnpenenenue koa¢p dunrenta

JIMHEHHOTO PACIIUPEHUs

IFOMUHHUEBOTO, MEJIHOTO "
KEJIE3HOTO CTePKHEH B IMANa30He TEMITEPATyp
20-100 OC. Ompenenenne kodpdunrenta
TETUTOTIPOBOAHOCTH TBEPIBIX TEIL.
Omnpenenenue kod(hduiveHTa TEIONPOBOAHOCTH
OpPraHMYECKOTO CTEeKJIa METOJOM CpPaBHEHHUS C
ATAJIOHHBIM 00pa31OM U3 YO0OHHUTA.
CaolicTBa TBEpJOTO TENA.
OmnpeneneHnne  TEIJIOEMKOCTH W TEIUIOTHI
TUTABJICHHUS METAJLIA.
Omnpenenenue TEIIOEMKOCTH METaIa.
Omnpenenenue YIeNbHOM  TEMI0eMKOCTH
ATIOMUHUS U JKele3a  KaJOpUMETPUYECKUM
METOOM.
CaoiicTBa TBEpAOro TEMA.
OmnpeneneHue TEIUIONPOBOAHOCTH METAIUIOB U
JMBJIEKTPUKOB.

HaunmeHoBaHue pa3zieNoB MTUCHUILIMHBI (IJEKTPUUSCTBO U MArHETH3M), M3y4aeMbIX B 3
cemectpe (0151 cmydenmog OPO):

N dopma
AUMEHOBAaHH
No CHO N HanmenoBanme nabopaTopHbIx paboT TEKYIIETO
pasznena (TeMbl) KOHTpOMS
1 2 3 4
Otyer u 3anuTa
Pabora c ocrimmnorpagom. .
1 DNeKTpocTaTuKa naboparopHoit
DOKBUIMOTEHIIMATbHBIE TTOBEPXHOCTH. paGOTHI
Ortuer u 3anuTa
TMocToSHHBIH ConpoTHUBIIEHNE METAJIOB. o
2 _ nmabopaTopHOH
ANEKTPUYECKUH TOK i
p W3mepenue O00NbIINX COMPOTUBICHUH. paGoTHI
CranuoHapHoe " . _|OTuer u 3amura
MEpEeHH TOPU30HTATBLHOM TaBJIS %1 .
3 | marhurtHOe monme B | oMCPCHHC 0p3 30 0 coc Totme nabopaTopHOH
MarHUTHOTO TOJIS 3eMITH.
BaKyyMe Or'0 HOJA 3¢ paboTsl

13



3 Otyer U 3ammTa
KTPOMarHuTHas .
4 JiekTpoma 4% | IsmepeHne HHIYKTHBHOCTH KaTYILKH. nabopatopHoit
WH, ust
AyKH paboThl
DNEeKTpUUECKOe I10JI€ Otuer u 3amuTa
5 B BOIIECTBE. W3mepeHue 3IIEKTPUYECKOTO COMPOTUBICHUSA C TaBOpATOPHOIL
MOMOIIbIO0 MOCTa YUTCTOHA. PaBOTEI
JusnexTpuku
MarnuTHOe 1osie B . Otuer u 3ammra
6 W3mepenne MarHuTHOM MPOHHUIIAEMOCTH TOpa. .
BEIIIECTBE. nabopaTopHOi
Maruetuku paboTbl
DNeKTpOMarHuTHbHIE
v KOIICOAHISL ConpoTHBIEHUE SIEKTPOIUTOB. Oruer u 3aliara
M nabopaTopHOH
i OIIIHOCTH B LIETIM IEPEMEHHOT0 TOKA.
[TepemenHbIn p PaBoTHI
ANEKTPUUYECKUIN TOK
YpaBHeHus
o .. Otuer # 3ammura
8 MakcBea. N3mepenue ANEKTPUIECKON EéMKOCTH 5 y
5 KOHJIEHCATOPa ¢ MoMoIbio Mocta CoTTH. J1a00PaTOPHOH
JIEKTPOMAarHUTHBIE PaBOTEI
BOJIHBI
N3mepenne  BOJIBT-aMIIEPHBIX
9 | IIpupona Hocurenei XapaKTEPHUCTHK AHO/IOB. Oruer u 3amuTa
Toka. KoHTakTHBIE nabopaTopHOI
W3mepeHne  BOJBT-aMIIEPHBIX
SIBJICHUS paboTHI
XapaKTEPUCTHK TPAH3UCTOPOB.
DeMeHTBI JIeKTPUUYECKOH LIeTH.
HaumenoBaHue pa3zienoB AMCUMIUIMHBL (ONTHKA), M3ydaeMbIX B 4 cemecTpe (074
cmyoenmog ODO):
q dopma
aMEHOBaHU
No CHO c HanmenoBanue nabopatopHbix paboT TEKYIIEro
pasjiena KOHTPOJIS
1 2 3 4
[IpoBepka 3akoHa Mamtoca. M3ydeHue BpalmieHus]
MJIOCKOCTH TOJISIPU3AIIHH. Otuer u 3ammTa
1 | Ionsapuzamus cBera nabopaTopHOUH
Onpenenenue KOHIEHTpAILIKN
paboTsl
pacTBopa MOJISIPUMETPOM.
[IpoBepka 3akona bprocrepa.
Omnpezenenne MpeIoMIISIONIETo yrita Ounpu3mMel | OTYeT U 3ammTa
2 Wutepdeperins | ppenens. 1abopaTopHOi
cBeTa
Onpenenenue paaunyca KPUBU3HBI
JMH3BI ¢ TOMOIIBI0 KoJer] HproToHa. TBI
H abo
3 N3yueHue 3aK0OHOB TEILIOBOTO U3JIY4YCHHUS. Otyer u 3ammra
KBanToBas ONTHKA | |f3yyenne 3akoH0B hoTod(dexTa. 11a00paTopHO#
a0O0ThI
H3mMeHnenue cKopocTH CBETa. P
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Hudpaxuus ceera

N3yuenue sBneHust AMPppakium.

CpaBHenune nuppakiMOHHOTO U JUCIIEPCUOHHOTO
CIIEKTPOB.

Ortuer u 3ammuTa
1abopaTopHOit
paboThI

Omnpenenenne mokasareis NPeIOMIICHUS TBEPIBIX

U XKUAKUX OIITUYCCKHUX CPE.

Ot4er U 3ammra

5 T'eomerprraeckas W3yuenne 3puTensHoi TPyObl 1 MUKPOCKOIIA
OIITHKA ya P py p : nabopaTtopHoi
HccnenoBanue ONITHYECKUX CUCTEM.
& paboThI
Uccnenosanue MOTPEIIHOCTEN
OIITUYECKUX CHUCTEM.
CpaBHenue T pakIIMOHHOTO U JUCIIEPCHOHHOTO
CIIEKTPOB. Oryer u 3amuTa
J1a00paTOPHOU
6 | Jucmepcus cBeTa | Cpexrpodotomerp DOM-56. Onruyeckue p p p
paboThI

XapaKTCPHUCTUKU CTCKOIJI.

ITpoBepka 3akona JlamGepra.

HaunmenoBanue pa3nenoB JUCHUIUIMHBI (CHELUAIbHBIE BOMPOCHl aTOMHOM M sIEpHOU
busukn), u3ydaembix B 5 cemectpe (011 cmyoenmos ODO):

HaumenoBanue dopMa TeKyliero
No Coneprkanue pasjiena P i
paznena KOHTPOJIS
Otyer u 3anuTa
1 Beenenue B|/OnpeneneHrne OTHOUIEHUS 3apsJa SJIEKTPOHA K €ro 6 .
nabopaTopHOU
aTOMHYIO (PM3HUKY |Macce METOJOM MarHeTpoHa. patop
paboThI
IInanerapnas Otuer u 3amuTa
Atomubie monenu J[xx. Tomcona u O. Pesepdopna. .
2 MOJIeJIb aTOMa nabopatopHoit
OneiT @panka u ['epua.
Pesepdopna—bopa paboTsI
YpaBHeHus
3 [llpenunrepa u N3ydyeHnue cepuanbHbBIX 3aKOHOMEpHOCTEW  B| OT4YeTr U 3aIuTa
KBaHTOBAas CIIEKTpe aToMa BOJIOPO/Ia. nabopaTopHOI
TEeOpUsi atoma |CnekTp aToma Bogopoaa. Atom bopa. paboThI
BOZIOpOZA
Ortuer u 3anuTa
MHOro31eKTpOHHbIE N
4 ATOMbI N3yuenue criekTpa aroma HaTpHsl. nabopatopHoit
paboThI
Onruyeckue Ortuer u 3anuTa
5 KBAHTOBBIE HM3ydyeHne HEOH-TETMEBOTO Ja3epa. nabopaTopHoOi
Te€HEepaTOPhI paboThI
Ortuer u 3anuTa
6 | PammoaktusHOCTh |OmnpeneneHue aKTHBHOCTH HCTOUYHUKA. 71a60paTOPHOI
paboThI
BiaumMoeiicTie |1 IOTPEIIHOCTH npu  SAepHO-(PU3UIECKUX
Otyer u 3amuTa
7 AIEPHOTO U3MEPEHUSIX. - 1 r
nmabopaTtopHoit
HU3TYyHCHHA C N3yuenne ra3zopaspsgHOro CUeTYUKA. paGoTHI
BEIIECTBOM

I/I3Y‘IGHI/I€ CIHMHTUWUIAIUOHHOT'O JCTCKTOPA.
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8 | OKCHEpUMEHTHI B

I/I3Y‘IGHI/I€ COUHTUIIIIAOWMOHHOI'O raMMa-

CHEKTPOMETpA.

Ortyer u 3ammra

9 | acrpodusnueckue
IPEACTaBICHHS.

OTKpBITBIE
BOMPOCHI (PU3UKU
A7Ipa ¥ YaCTHUIL

N3ydenue yriaoBoro pacmnpezeneHus KOCMUYEeCKUX
JIy4en.
Jlo3uMeTpudecKkre BETUYUHBI U UX U3MEPEHUS.

(hU3UKE BHICOKHX nmabopaTopHOH
SHepruit Wzyuenue pacrpoctpaneHust OeTa-H3IydeHHsl B paBOTHI
HEKOTOPBIX MaTepHuajax 1 B BO3IyXeE.
CoBpeMeHHbIE

Otyer U 3ammra
nmabopaTopHOH
paboThI

2.3.4 llpumepHasi TeMAaTHKA KYPCOBBIX padoT (MIPOEKTOB)

KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 TlepeyeHb yueOHO-METOAUYECKOT0 o0ecniedeHH s 1IJI1 CAMOCTOSATEILHOM padoThI

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

No Bung CPC

HepequL y‘{e6HO-MeTO,Z[I/I‘IeCKOFO obecreyeHus AUCHUITIIMHBI
110 BBIIOJIHEHUIO CAMOCTOATEIbHON pa6OTLI

ITpopaboTka .
1 | reoperneckoro Mertoanyeckre peKOMEHJAIMM IO OpraHu3aldd  CaMOCTOATENIbHOM
pabotsl ctynenToB, ®I'BOY BO «Ky6I'V», 2012. - 33 c.
MaTepuaa
1. Bbymenesa FO.M. Kak npaBuibHO HanucaTh pedepar, KypcoBYIO U TU-
IJIOMHYIO paboThl: YuebHoe nocobue ist OakaaaBpoB
[DnexTponHbIi pecypc]: yued. mocobue — DneKTpoH. AaH. — M.:
2 Pedepar Hamkos u K, 2016. — 140 c.

https://e.lanbook.com/book/93331.

2. Kyzuenos U.H. Pedepatsi, KypcoBble U JUIIOMHBIE paOOTHI.
Meroarka moArOTOBKY U 0popMIIeHHUs [ DIIEKTPOHHBIN pecypc]: yueo.
nocobue — InekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[ToaroroBka | Beuterxanuna A.O. [lenoBele U Hay4HbIE IPE3EHTALMU [ DJIEKTPOHHBIN

3 | mpe3eHTanuu 10 | pecype]: yuebHoe mocodbue — DnekTpoH. maH. — M., bepnun: JlupekT-

teme pedepara | Menua, 2016. — 115 c.
http://biblioclub.ru/index.php?page=book view red&book id=446660.

Y4eOHO-METOAMYECKNE MaTepHallbl Ui CaMOCTOSTENbHON paboThl OOydarommxcs u3
YHCJia MHBAJINIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370poBbsi (OB3) mpenocrasnsiorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS M BOCIIPUATHS HH(DOpMALIUU:

Jljis U1 ¢ HapyIIeHUSIMH 3PEHUS:

—B TIEYaTHOH (popMe yBeTHUCHHBIM
mpudToM, — B popMe FIEKTPOHHOTO
JNOKyMEHTa, [[71s1 111 ¢ HapylIeHUsIMU CiryXa:

— B 1e4yaTHoi (opwme,
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— B ()OpMeE DIIEKTPOHHOTO JJOKYMEHTA.

J1J1s1 JIUTI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B Ie4aTHO# dopme,

— B (JOpMeE AIIEKTPOHHOTO JOKYMEHTA,

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3 Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

[Tpu peanuzanuu y4eOHON PaOOTHI MO OCBOCHUIO TUCHMILIMHBI «OOummii Gusndeckuit
MPAKTUKYM» HCIOJIb3YIOTCS COBPEMEHHbIE 00pa30BaTENIbHBIE TEXHOJIOTHU: — UH(GOPMAIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH; — MPOOJIEMHOE 00yUYEHHE.

JlaGopaTopHble 3aHAATHS TPOBOAATCS B CHEIHAIM3UPOBAHHBIX JIAOOPATOPHSIX Ha
71a00paTOPHBIX YCTAHOBKAX MHAMBUIYaJIbHO UJIU TPYIIIIAMU CTYIAEHTOB U3 2 YEIOBEK.

O¢ddexTuBHOCTE y4eOHON IEATENBHOCTH CTYACHTOB OIEHUBAeTCS M0 OaJLIbHO-
PeiiTUHIOBOM cUCTEME.

B y4ueOHOM mporiecce UCIONB3YIOTCA CIAEAYIOUINEe AKTUBHbIE 1 HHTepPaAKTUBHbLIE (op-
MBI TIPOBEACHUS 3aHATHI: UCKYCCHs, MOMCKOBas Oecena, TBOpUEeCKHMe WMHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTyalui, paboTa B MaJIbIX FpyMax.

Jis w1 ¢ OorpaHUYeHHBIMH BO3MOXHOCTSIMU 370POBbSI MPEAYCMOTpPEHA OpraHU3aIus
KOHCYJIBTALMM C NCIIOJIb30BaHUEM JIEKTPOHHOH MOYTHI.

4 OneHoYHBIE CPECTBA /IS TEKYIIEro KOHTPOJISA YCIIEBAeMOCTH M IIPOMEKYTOYHOM
arrecTauuu

4.1 ®oH] O1IeHOYHBIX CPEACTB AJIs IPOBeieHUs!

TeKylIero KOHTpoJs MexaHuka
duznyeckue BeIMYUHBI U UX U3MepeHus. CUCTeMbl €TUHUILL.
Ornpenenure NpuUpoy 3ByKa.

Yro Takoe BbICOTa 3ByKa?

UYro takoe uHTephepeHuus U qudpakuus BoaH?

Yro Takoe cTOsIYME BOJIHBI?

Kakue cucreMsl oTcueTa U cuCTeMbl KOOPIUHAT BBl 3HaeTe?

No g k~kowdE

Onucanue OBUKEHHWS MAaTEPUAIBLHOM TOUKM B BEKTOPHOM M KOOpPAMHATHOMN
dopme. Bektop mepemenienus. CkopocTb. YckopeHue. PaznojkeHre BeKTOpa IMOJHOTO
YCKOpPEHUS Ha HOPMAJIbHOE U TAaHT'€HLIMAJIbHOE.

8.  Uto Takoe Mpo0JIbHBIE U MONEepPEUHbIe BOJIHBL, aMIUIUTY/a, (a3a U CKOpOCTh
pacnpocTpaHEHHs BOJIHBI?

9.  Yto Takoe BEKTOPHI YIIIOBOW CKOPOCTH H YIIIOBOTO YCKOPEHUS?

10. YTto Takoe MrHOBEHHAs OCh BpaIICHU?

11. Omnpenenure cuny Crokca.

12. Yro Takoe 1000BO€ CONPOTHUBIICHHE U MOABEMHAs CUia?

13. Yro Takoe BSA3KOCTh KUIKOCTH?

14. JlaiiTe onpeneneHne JaMUHAPHOTO U TYpOYJIEHTHOTO TEUCHHUS.

15. Yo Takoe uucino PeitHonbaca?

16. CdopmynupyiiTe mpuHIAN OTHOCUTEIbHOCTH [ anmes.

17. TlpuunHa MOCTOSITHCTBA CKOPOCTH CBETA.
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18. Omnpenenute ciencreue u3 nmpeodpazoBanuii JlopeHma.

19. OrtHocurenbHOCTH OJHOBpeMeHHOCTH. JlmiHa aBmxKymierocs texa. Temn xona
JIBIKYHIMXCS yacoB. C105K€HUE CKOPOCTEH.

20. Cdopmynupyiite 3akoHbl bepHysu.

21. CaoiicTBa JKHMIKOCTE M Ta30B. 3aKOHBI THApocTaTHKU. CTaruoHapHOE
JIBYDKEHUE KUIKOCTH. Y paBHEHHE HEPa3pPbIBHOCTH.

22. Cunmbl W B3auMojelcTBHsI. YeTblpe THNA B3aUMOACHCTBUHA H  HX
CpaBHUTEJIbHAs XapaKTepPUCTHUKA.

23. Cdopmymupyiite 3akonbl HproTOHA.

24. Jledbopmanusi CIUIOIIHBIX  cpea. Ympyras u OCTaTouHas

nepopmanus. KonnuectBeHHas xapakrepuctuka aedopmanuii. 3akon I'yka, Moxyib
FOura. DHeprus ynpyrux aegopmanuii.

25. HeuHepuuasnbHble Bpallarolidecss CUCTeMbl KoopauHaT. Kopuomaucoso
yckopenre. Cuiibl MHEpPIMH BO BpallalomIelcsi cucreMe KoopauwHaT. HewmHepuwmanbHas
cucTeMa KOOPJMHAT, CBSI3aHHAs C IOBEPXHOCTHIO 3EMIIH.

26. MomeHT uMnyinbca. MOMEHT CHIIBL. Y paBHEHHE MOMEHTOB.

27. MomeHT cuibl, JeicTByromed Ha cucremy. lLleHTp Macc. YpaBHeHue
MOMEHTOB JJIsl CHCTEMbI MaT€pUaIbHbBIX TOYEK.

28. 2.OmpeneneHue HEHHEPIHATBHBIX CHCTEM. Cubt UHEPIIH.
Heunepuuanbubie CHCTEMBI, JIBYDKYILIUECS IPSAMOJIMHEHHO. HeBecomocTs.
['paBUTallMOHHAS M HHEPTHAsI MACCHI.

[TpuHIMT S5KBUBAJIEHTHOCTH.

29. 3aryxarommue xonebanus. JlorapuMHUUECKUil TEKPEMEHT 3aTyXaHHsL.

30. Cucrema MaTepHalbHBIX ToueK. IMITynibe cucTeMbl. MOMEHT UMITYIIbCA.

31. Pabora cunbl. Kunernueckas »sHeprus. CuinoBoe mnone. Pabora B
HNOTEHIMAJIBHOM II0JIE.

32. CrnoxeHue NeprneHIuKyIsIpHbIX Kosnebanuit. durypsl Jluccaxy.

33. Bekropnas nuarpamma. [IpencraBienue koiaeOaHui B KOMIUIEKCHON dopMme.

34. Crnoxenne KonebaHni OJHOTO HarpaBiieHus. bueHus.

35. Cps3p cuiIbl C TMOTEHUMAIbHOW »Heprueil. HopMupoBka moOTeHIMAIbHON
SHEPruu. JHEPrusi B3auMOJeHCTBUS.

36. MaremaTHuecKkasi CYIIHOCTh 3aKOHOB COXpPAaHEHMs. 3aKOHBI COXPaHEHUS
SHEPTrHH, IMITYJIbCAa 1 MOMEHTA UMITYJIbCa B HEPEIATUBUCTCKOM CITydae.

37. MaremaTnueckuii 1 GU3NIECKUNA MasITHUKH.

38. OOmme cBemeHUs] O KoJeOaHWSIX. YpaBHEHHS TapMOHHYECKHX KOJICOAHHH.
["apMoHMYeCKHit OCIUIUIATOP. DHEPTHSI KOJIEOaHUH.

39. CootHoueHne MeXIy Maccoll M sHeprueid. CBs3b 3aKOHOB C CHMMeETpUEH
POCTPAHCTBA 1 BPEMEHH.

40. 3axoH BceMupHOro TsaroteHus. ['paButanmonnas sueprus. 3akonsl Keriepa.

41. 2.Cyxoe tpenue. Bsizkoe Tpenme. Tpenue kauenus. Paborta cum TpeHus.
SBnenue 3acros. fABnenue 3anoca. Dopmyna Crokca.

42. JIBmxeHWe Telna, 3aKperuieHHOro B Touke. ['mpockombl. ['mpockonmuyeckuii
s dexrt. [Iperneccuss u HyTamus ocu TUPOCKOIIA.

43. BeiBenute ypaBHeHHE Merepckoro.

44, BeiBenute popmyny [{nonkoBckoro.
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45. OOmme cBeleHUS O PEIATHBHCTCKOM JABIKEHHS TEN MEPEMEHHON Macchl.
OO01as XxapakTepUCTHKA Pa3IMYHbIX BUJIOB PEAKTUBHBIX JBUTATEIEH.

46. AmHaOru MOCTYNaTeIbHOTO U BPAIIATEILHOTO IBHKCHHUS.

47. Kunernueckas Heprus Bpallarollerocs TBepaoro rena. Pabora u MoHocTh
BO BpalaTeJIbHOM JIBHYKECHUHU.

48. YpaBHeHUe IBWKEHHS TBepaOro Tena. [loHsTue o Ten3ope naepuuu. [ maBHbIe
OCH U I'JIABHbIE MOMEHTBI HHEPLIUU.

49. Brmyxnennsle konebanus Ilepexonnslii pexxuM. AMIUIMTYIHAS U (a3oBas
pE30HaHCHbIE KpUBBIE. JJOOPOTHOCTD.

50. BpluncieHre MOMEHTAa WHEPIMU OTHOCUTEIbHO ocH. Teopema ['roiirenca —
[ITeitnepa

MonekynspHas puznka
OnuiuTe NpoCTEHIYI0 MOJIENb BEIECTBA — UICAIbHBIN T'a3.
Kakue ynporieHust Jenanich Ipy BEIBOAE 0apoMeTpudecKoi (opMyibi?
Kak MOXHO MpHONHM3UTENBHO OIIEHUTH BBICOTY aTMOC(hephI?
OOBsicHuTe (hU3HUECKUN CMBICH pacnpenerneHus boabimana.
KakoB ¢u3nueckuii cMbIcT GyHKIINU paCIpeIeIeHUs] MOJIEKYIT 10 CKOPOCTSIM?

SR e o

[IpuBenuTe mpuMepsl UCIOIB30BAHUS BAKyyMa B TEXHUUECKUX YCTPONCTBAX.

7. B uém cymHocTh siBeHUI nepeHoca? KakoBbl OHM M NpPU KaKUX YCIOBHSX
BO3HUKAIOT?

8. Tlouemy muddy3us KUIKOCTEH MPOUCXOAUT 3HAYUTEIBHO MEIJICHHEE, YeM
muddy3us razos?

9.  Yro HazwBaT K03 PunmeHToM nuddy3un (BI3KOCTH, TETIONPOBOIHOCTH)?
Ot Kakux mapaMeTpoB OH 3aBUCHT ISl Ta30B?

10. Kak BsA3KOCTB ra30B 3aBHCUT OT TeMIEPATYyphl?

11. Tlowemy Terutoémkocth Cp Oombie Termnoémkoctu Cv?

12. Yto mnpoMCXOAMT C TEMIEpaTypoil rasa, €CIIM OH pacIIupsercs Ipu
IMOCTOSSHHOM JIaBJICHUH?

13. Yro TmpOHMCXOTUT C TEeMIepaTypol Tasza, €Clld OH pacIIHpsAeTCs
anuadbaTudecKu?

14. B nuzenbHOM JBUTATEsE BO3YX MOJBEPraeTcs OUeHb CUIBHOMY U OBICTPOMY
cxaruro. [l yero ato nenaerca?

15. Kakue KOHCTPYKIIMM «BEUHBIX JBHUTATENIC» «CO3MIaHb» 10 3aKOHaM
MOJIEKYJISIpHOU pu3uKu?

16. OOmsicHuTe pa3nuuue OSKCIEPUMEHTAIBHBIX  HM30TEPM U H30TEpM,
COOTBETCTBYIOIIMX ypaBHEHUIO BaH-nep-Baanbca.

17. Kakyro *HJIKOCTb MOKHO HAJIUTh B CTAKaH BBILIE €ro Kpa&p?

18. Tlouemy y BcexX BeIIECTB IOBEPXHOCTHOE HATSHKEHHUE YMEHbILNAETCA C
YBEJIMYEHUEM TEMIIEPATyphI?

19. XKunkue nekapcTBa 4acTO OTMEPSIOT KAIUIIMU. SIBIISI€TCS JIU 3TO IOCTATOYHO
TOYHOU Mepoit?

20. Yro Takoe «OMMETaI» U TJIe OH IPUMEHSETCS?

QHGKTpI/I‘IeCTBO U Mara€Tusm
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1. DOnexrtpuueckoe mnone. 3akoH Kynona, mnoneBas TpakToBKa 3akoHa KyioHa,
HAIPSKEHHOCTD JIEKTPUYECKOTO T10JIsI, IPUHIIMII CYTIEPIIO3ULIUH.

2. llonsTtne moTOKa BEKTOpa HAIMPSIKEHHOCTH 3JICKTPOCTATHUECKOro mojis. Teopema
Octporpaackoro — ['aycca. @opmMynnpoBKa U JOKA3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpaackoro — I'aycca. @opMynupoBka U MpUMEPHl IPUMEHEHHUS K
pacueTy EKTPOCTATUYECKUX MOJIEH: MIOCKOCTH U 1Iapa.

4. Tlorenuman. IloTeHIMANbHBII XapakTep AJIEKTPOCTATUYECKOTO TMOJs, IOHSTHE
MOTEHIMaNa, pa3HOCTh MOTEHIIMAJIOB.

5. IloreHuman TOYEUHOro 3apsifa, BBHIYMCIEHUE NOTEHLMANa JUIsl CIIy4aeB I10JIs,
CO3J]aBa€MOI'0 CHUCTEMOM TOYEYHBIX 3apsAJ0B M IUIOCKMM KOHJIEHCATOPOM; CBSI3b MEXKIY
HaIPSKEHHOCTHIO U OTEHI[UATIOM.

6. Dnexrpuueckuii qunoikb. [Tore aumoss.

7.  DnexTpuuecKUi JUMOJb BO BHEIIHEM 3JIEKTPUUYECKOM I0JIE.

8. IIpoBoaHMKHM B »3JeKTpocTaThuyeckoMm rosie. [lojge BHYTpM M Ha TOBEPXHOCTH
MIPOBOJIHUKA.

9. DIeKTpoeMKOCTh, KOHAEHCATOPHI, pacyer  dyekTpoeMkoctu.  CoeauHeHHe
KOHJICHCATOPOB.

10. DHeprusi 3JEKTPUYECKOTO MOJSA. DHEPrusl 3apsHDKEHHOTO TPOBOJHHMKA, SHEPTHS
3apsA’KEHHOI0 KOHJIEHCATOPA, SHEPTHSI JIEKTPUUECKOTO MOJIS.

11. JIupnexkTpuku B OJJIEKTpUYECKOM moje. MonekynspHas KapTHHA MOJSIpU3aluu
JIUDJIEKTPUKA, BEJIMUMHBI, XapaKTEPU3YIOIINE TOIAPU3ALUIO AUDJIEKTPHKA.

12. TlocTostHHBIN AMEKTpUYECcKUil TOK. 3akoHbl OMa u JIkoyns - JIeHIIa B HHTETPpaTbHOM
u 1uddepeHnuanbHol popmax.

13. TlIpaBuna Kupxroda.

14. MarnuTHOe 1oJsie TOKOB B BakyyMe. [IoHsATHEe MarHuTHOTO 1ouis, 3akoH buo - CaBapa
- Jlarnaca, pacdeTr BEKTOpa MarHUTHOM MHAYKIIMHU /1711 KOHEYHOT'O OTPE3Ka TOKAa U KPyroBOI'O TOKa.

15. Teopema O UMPKYJIALMU BEKTOpPa MarHUTHOM WHAYKLMHU, BHUXPEBOW XapakTep
MarHMTHOTO IIOJI, NPUMEHEHHE TEOpEMbl O LHUPKYJSLUM K pacdeTy MarHuTHOIO IMOJI B
COJIEHOUJIE, BHYTPH MIPSIMOTO IPOBOJHUKA.

16. MarHuTHBIA MOMEHT KpPYrOBOTO TOKa. MAarHuUTHBIA JUMONb, TOJ€ JUIIOJS,
MarHMTHBIN TUIIOJIb BO BHEILIHEM MarHUTHOM IIOJIE.

17. JlelicTBue MarHUTHOTO MOJSI Ha TOKU M 3apsijbl. [IpoBOJHUK B MarHUTHOM TOJE,
B3aMMO/JICUCTBUE 2-X TPOBOJIHUKOB C TOKOM.

18. Pabora mpu mnepemenieHMHM MPOBOJHUKA C TOKOM B MarHMUTHOM IIOJie, pamKa B
MarHMTHOM IOJI€.

19. Cuna Jlopenna.

20. DnexrpomarnuTtHas uHAyKuusA. Onbitel Papazes, npasuio Jlenma, gopmyna s
OJIC »neKTpOMarHWTHOW HWHAYKIMM, TpPaKTOBKa MakcBeisia SBJIEHUS JJIEKTPOMarHUTHOU
WUHAYKLHH.

21. Camounnykuus. MHaIykTUBHOCTB, hopmyna ast DJIC caMOMHIYKIINHY, HCUE3HOBEHHE
Y YCTAHOBJIEHUE TOKA B 1IN, COAEPIKAIIEH HHIYKTUBHOCTb.

22. TlepeMeHHBIH TOK. XapaKTepUCTHKA IIEPEMEHHOTO TOKA, II€Mb, COJAEpIKaIias
AKTHBHOE COMPOTHUBIIEHUE, EMKOCTh U MHAYKTUBHOCTD, PE30HAHC HAIIPSKEHUH.

23. MomHoCTh B IIeNU IEPEMEHHOTO TOKa.

24. Dnextpudeckue konedbanus. MneanbHbIil KoeOaTeIbHbIN KOHTYD.
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25. Bonnsl. Pacipoctpanenue BoJiH, ypaBHEHHE TUIOCKON U ceprudecKoii BOJH, (pa3oBas
CKOpPOCTh, BOJTHOBOE ypaBHEHHE.
26. DieKTpOMarHUTHbIE BOJHBL. TOK cMeIlleHus, ypaBHeHMe MakcBemna U uX
(bu3nyeckuii CMbICI, BBIBOJI BOJIHOBOI'O YpaBHEHUS U3 ypaBHEHHH MakcBesia.
27. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
28. MaruutHoe moje B BemecTBe. Bekrop HamarHuuuBaHus. OCHOBHBIE 3aKOHBI
MarHUTHOTO TI0JIE€ B BEIIECTBE.
29. Ilpupona 3JeKTPUYECKOro TOKA B METAJIIAX U MOJYITPOBOJIHUKAX.
30. DnekTpuuecKue sBJICHHS B KOHTAKTaX.
31. TepmonnekrpuuectBo. SABnenus [lenpThe 1 ToMcOHA.
32. KonebOaHus Npy HATMYUH 3aTyXaHHSL.
33. Pe3oHaHC TOKOB B LIENH MIEPEMEHHOTO TOKA.
Orntuka
1. B uem 3akirouaeTcs 3aKOH MpeoMIIeHHs cBeTa?
2. Ot  dYero 3aBHCHUT BEJINYMHA KaQXYIIETOCs TTOJIHATHUS
peIMeTa, pacCMaTpUBaEMOro UYepe3 CTEKII0?
3. Uro Ha3bIBaeTCs MPEACTHHBIM YTIIOM IOJTHOTO BHYTPEHHETO OTPAKEHUS?
Kak 3aBHCHT moKa3aTelb MpeoMIICHHS pacTBOpa OT KOHIICHTPAIIUH?
Kak yctpoena 3purenbHas Tpyba?

4
5
6. Uro Ha3bpIBaeTCs yBEIMUYECHUEM ONTUYECKOU TPYObI?

7. Yto Ha3pIBaETCs MOJIEM 3pEHUS TPYObI?

8. Uewm ornmuaercs 3putenbHas Tpyoa Kemepa ot Tpy6s! [anmmnes?

9. Uro Takoe aneprypHas quadpparma’?

10. Yro Takoe umcioBas armeprypa?

11. B dewm 3akiro4aeTcs yCIOBHUE CHHYCOB?

12. Yewm otnuyaeTcs anoxpomar oT axpoMaTa?

13. KakoBo ycTpoiicTBO OKYJISIpHOrO MUKpomeTpa?

14. B uem cocTOUT sABIEHHE UHTEphEPEHIH cBeTa?

15. Jlaiite onpeneneHue nHTEpHEPEHITUN.

16. Kaxkue BoJIHBI Ha3bIBAIOTCS KOrepeHTHhIMU? Kak (GopMynupyroTcst yciaoBus
KOT'€pEHTHOCTH JABYX BOJIH.

17. Kak BblUHCIAETCS CyMMapHash WHTCHCHUBHOCTh TP HAJIOKEHUH JIByX
MOHOXPOMAaTHYECKHUX BOJH OJUHAKOBOM YaCTOTHI, OJSPU3OBAHHBIX B OJHOM IIOCKOCTH?

18. Ilpm kakux yclOBUSAX  BO3HMKAIOT M KaK PAacCUMTHIBAIOTCS min M max
UHTEHCUBHOCTH MPH UHTEPPEPEHIINH IBYX BOIH?

19. Tloctpoiite xox nyueit B cxeme FOHra, paccuutarh pa3HOCTh XOAa Jydel U
HIMPUHY UHTEPPEPEHINOHHOMN TOJIOCHI.

20. Tloctpoiite xom nyuedr B Oumnpusme DpeHens, BeBeauTe (QOPMYIBI JUIS
pacyera IIMPUHBI  WHTEPPEPEHIMOHHOM  MOJIOCHI M MaKCHUMaJbHOTO  YHCIa
UHTEP(EPEHIIMOHHBIX TOJIOC.

21. TlpuBeauTe ONTHYECKYIO cxeMy HMHTepdepomeTpa MalKelbCOH, OOBICHUTE
MIPUHIIMI €r0 JEeUCTBUA.

22. ]Jlns 4ero uCrosb3yrTcs HHTephepoMeTph?

23. B uyem 3axmrovaetcs npuHIun [roirenca - ®penens?

24. Yewm otnmyaercs nudpakuun Openens ot nuppaxkuun Opaynrodpepa?
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E?

25. Kak ¢opmynupyercs ycioBUe BO3HUKHOBEHUS MAaKCUMYMOB U MUHHMYMOB
npu audpaxuu cBeTa Ha menu?
26. Kax BiuseT mmpuHa meny Ha TuQPpakinOHHYI0 KapTHHY?
27. Kak mocTpouTh  BEKTOPHYIO JuarpamMmy s OIpeleeHHi
aMIUIUTYIbI KoJIeOaHuii B ciaydae qudpakiuu OT Meau?
28. Uro mpencramBmsier coOod MuUGpaKIMOHHAS PEIIeTKa, JaTh OIMpPEICICHHE
apaMeTpoB, XapaKTepU3yIOINX JU(PPaKIHOHHYIO peieTky?
(TIOCTOSIHHASA, TIEPUOJ, pa3pellaroias CIOCOOHOCTh, YIJIOBas U JUHEHHAS
JIUCTICPCHS).
29. Kak BoIrsauT AudpakiuonHas KapTuHa npu audpaxnun Ha pemerke? Jlatp
Ka4eCTBEHHOE M KOJIMYECTBEHHOE OTMCAHHE.
30. Kakas cBs3b cymiecTByeT MeXIy Audpakuueil u uarepepeHueii?
31. Kakoii cBeT Ha3bIBaETCs MIIOCKONOSPU30BAaHHBIM?
32. B uéM COCTOMT sIBIIEHHE ABOWHOTO JIyderpeToMIICHUs?
33. UYrto Takoe onTuyeckas och?
34. Kakue mI0oCKOCTH B KpUCTAJJIE HA3bIBAIOT TIIaBHBIMU?
35. [loueMy HWHTEHCHMBHOCTH CBETa MPOMOPIHOHAIBFHA KBAAPATy AaMILTUTYIBI
BEKTOpa

36. Kaxk dopmymnupyercs 3akon bprocrepa?

37. Kakue cymecTByIOT criocoObl MOTyYeHHs MII0CKOMOIIPU30BAHHOTO cBeTa?

38. Kakue BemiecTBa Ha3bIBAIOTCS ONTHYECKH AKTUBHBIMU?

39. Yem omiMyaercs HSJUIMITHYECKH TMOJSPU30BAHHBI CBET OT JIMHEHHO
MOJIIPU30BaHHOTO?

40. Kak wmsroraBimBaercsi mpu3Ma HUKOISI M B YeM 3aKiIIOYaeTcs MPUHIUI ee
pabotsi?

41, Kakue mMaTepraibl IPUMEHSIOTCS Il U3TOTOBJICHUS TIOSPOHUIOB?

42. Kakue KpuUCTaJUIbl  HA3bIBAIOTCA  TOJOXWUTEIBbHBIMHU, a  Kakue —
OTPHLIATEIbHBIMU?

43. Yem oTiIMYaeTCs CIIEKTpajibHasi CBETUMOCTH T€Jla OT UHTErPaIbHOM?

44. Yo Ha3bIBaeTcs KO3 PUIIMEHTOM MOTJIONIeHus Tesa?

45. Kaxoe Teno Ha3pIBaeTCs a0COFOTHO YEPHBIM B KaKOe CEPhIM?

46. B ugem cyTtb 3akoHa Kupxroga?

47. W3znoxwuTte nepBblii U BTOPOH 3aKoHbI BuHa.

48. Kak popmymupyercs 3akon Credana—bonbimana 11t aOCOIOTHO YEPHOTO U
ceporo ten?

49. IlpuBemute ¢dopmyny IlnaHka, ONUCHIBAIOUIYIO U3Iy4eHHUE aOCOIIOTHO
YEepHOro TeJa.

50. Kakwue 3aKOHBI MOTYT OBITH TIOJIOKEHBI B OCHOBY OECKOHTaKTHOTO U3MEPEHUS
TeMnepaTypbl Ten?

51. Yro Takoe ApkocTh Tena? Kak cBsa3aHbl SPKOCTb U CBETUMOCTH?

52. Kakue Tena HazbiBaroTcs JambeproBckumu? Kak 3ByunT 3akon JlamGepra?

53. B yéM  3aKJII0YaeTCsl SIBJICHUE BHyTpeHHeTOo (doTodddekra?

B KaKHX (POTONPHEMHHUKAX OHO MCIIOJIb3YETCsl.
54. B yewm 3akirovaeTcs siBJeHUE BEHTUILHOTO (hoTodhdekra?
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55. Kakoga cyTb 3ak0HOB doTodPdexra?
56. Kak dhopmynupyercs ypaBHeHue DitHmTeHa 1151 hoTodddekra?
57. UYrto Ha3bIBaeTcs pabOTOM BBIXOJIa SJIEKTPOHA U3 MeTasuia?
58. W3 Kakux y4acTKOB COCTOMT BOJIbTaMIIEpHAasi XapaKTEPHUCTHKA BAKYyMHOIO
dboTornemenTa?
59. Yrto nmoHMMaIOT 1o KpacHOU rpanuiei pororpderra?
60. Yro MOHMMAIOT IO/ TEPMHUHOM 3ajiep KuBatoliee HanpspkeHue? CrnenuanbHble
BOIIPOCHI aTOMHOM U SIIEPHON (PU3UKHU
1. KakoB ¢u3mueckuid CMbICT Ynce M 1 N B 006001menHo# Gpopmyne banbsmepa?
2. KakoBbI JUIMHBI BOJH CaMBIX KOPOTKOBOJHOBOW M JJTWHHOBOJIHOBOW JTMHHUH CepHUH
[Tamena?
3. KakoBa qyiHAa BOJHBI, COOTBETCTBYIOIIAS rpaHuIle cepun bamsmepa?
4. KakoBa yacToTa roJIOBHOU JTuHUU cepuu Jlaiimana?
5. AToMBI BOIOpOAA HAXOIATCS B COCTOSSHUM ¢ N = 5. CKOJBKO JIMHUN COJIEPKUT €ro
CIEKTp U3JIydeHus?
6. B uewm cocrouT cyTh KOMOMHAIIMOHHOTO NMpHHIUIIA PrTia?
7. Hcnonp3ys KOMOMHAIIMOHHBIM MPUHIUI, MOKAKUTE HAa OJHOM M3 MPHUMEPOB, Kak
MO>KHO MOJYYHUTh YaCTOTY JUIsl BTOPOM ATMHHOBOJIHOBOM inHUU cepuu [lamiena.
8.  KakoBbl paznuuns Mexxay Mojenbto atoMa Pesepdopaa u teopueit bopa?
9. TIlowemy w™mogzens aroma Pesepdopna HecoBMecTHMA C  IPEICTaBICHHSIMHE
KJIaCCUYECKON (pU3HUKU?
10. Pa3wsacaure cMbich noctynaToB bopa. Kak ¢ ux moMomisio 0ObSICHUTD JIMHEHUATHIH
CIEeKTp aToma Bojopojaa’?
11. Ucxoms wu3 teopun bopa, ompenenute CKOpOCTh MABMKEHHUS OJIIEKTPOHA Ha
IIPOU3BOJIBHOM YHEPIETUYECKOM YPOBHE.
12. Omnpenenute MaKCHUMAJBHYIO JUIMHY BOJHBI CBETa, IIPU KOTOPOH BO3MOXKHA
MOHM3AIIMS aTOMa BOJIOPO/1a, HAXO/ASIIErocsi B OCHOBHOM COCTOSIHUU.
13. Kakyto suepruto (B 9B) nomkeH umeTsh (OTOH, YTOOBI IEPEBECTH aTOM BOJOPOJIA U3
OCHOBHOTO COCTOSIHHSI B COCTOsIHUE C N = 57
14. CpaBHute nepBbIii GOPOBCKHI paguyc s aToMa Bogopoaa u s He™,
15. B dewm 3axiouaroTcs MPOTUBOPEYHS M HEIOCTATKU Teopuu atoMa bopa?
16. B uem cymHocTh onbiToB ®panka u ['epra?
17. Kaxue oCHOBHBIE BBIBOJIBI MOXKHO CJI€JIaTh HA OCHOBaHUH ONbITOB @panka u ['epma?
18. Ilpm xakoMm YyCKOpsIOUIeM TIOTeHIHane OyaeT HaOIroAaThCs pE3Koe MajieHHe
aHOJTHOTO TOKa B onbiTax Ppanka u ['epiia, ecau TpyOKy 3alIOTHUTH ATOMAPHBIM BOJIOPOAOM?
19. OOmbscHUTE, Ha KaKHX Yy4YacTKaX BOJIbTAMIIEPHOW XapaKTEPUCTHKH HMEIOT MECTO
yIpyTHE U Ha KaKUX — HEYIPYTHe CTOJIKHOBEHHUS JIEKTPOHOB C aTOMaMHU.
20. B yewm 3akirodaercs CTaTHCTHUYECKAas MHTEPIPETALNS BOTHOBON (PyHKIIHH?
21. Jlns xakux 4acTUIl cpaBeinBo ypaBHeHue [lpenunrepa?
22. Tlouemy ypaBuenue lllpenunrepa copmynnpoBaHO Kak BOJIHOBOE ypaBHEHHE?
23. 3anummTe BPeMEHHOE U CTallMoHapHoe ypaBHeHus lIpenunrepa u npoaHanu3upyire
uX.
24. CosepuuTe nepexoj oT BpeMeHHoro ypaBHeHus LlpenuHrepa Kk CTallMOHAPHOMY.
25. 3anumuTe OAHOMEPHOE BPEMEHHOE M cTanuoHapHoe ypaBHeHus lllpenunrepa u
MPOAHATU3UPYUTE UX.
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26. 3amummTe BpEeMEHHOE U cTalmoHapHoe ypaBHeHHs lllpeamnrepa B omepaTopHOA
dbopMe U MpoaHATTUZUPYNUTE UX.

27. Kakoli BBIBOJ MOXHO CJlieJiaTh, CPaBHUB cTalroHapHoe ypaBHeHue lllpeaunrepa c
ypaBHEHUEM JJi COOCTBEHHBIX 3HaYCHHUM U COOCTBEHHBIX (YHKITHIL?

28. Uto MOXHO cKa3aTh 00 ornepaTopHoi hopme ypaBHenus [lIpenunrepa?

29. Kaxkasg yactuia sasisiercss cBOOOIHOI?

30. IlokaxwuTte, 4TO PHEPrETUYECKUIN CIIEKTP CBOOOAHO BHKYILICICS YaCTULIBI SBIISETCS
HEIPEPHIBHBIM.

31. Haiigure COOCTBEHHEIE 3HAYECHUS SHEpPruu JaCTHUIIbI B

OJIHOMEPHOM
«MOTEHIMAIBHOM 5IME» C OECKOHEUYHO BHICOKUMHU «CTECHKAMM.

32. KakoBa HauMeHbIIasl SHEPTUsl YAaCTUIBl B «IIOTEHIMAIBHON sMe» ¢ OECKOHEYHO
BBICOKHMH «CTEHKaMU»?

33. OObsicHHTE, MOYEMYy HaWHU3IIEE COCTOSIHHE OCHWUIATOpa HE MOXeT o0yanaTh
HYJIEBOU dHEPIUei.

34. Kaxumu cBoiicTBaMU MUKPOYACTHI] 00YCIOBIIEH TYHHENbHBIN 3 eKT?

35. 3ammmuTte cranmuoHapHoe ypaBHeHHe IlpemmHrepa s BOJOPOIOIIOIOOHOM
cucreMsl. [IpuBenute npuMepsl BOJIOPOIOTOI00HBIX CUCTEM.

36. Ilouemy Hanbonee MOIXOAIICH KOOPIMHATHONW CUCTEMOM AJI1 PACCMOTPEHHUSI aTOMa
Bojiopona  sBisiercss  cepuueckas? [IpoaHanm3upyiiTe (Ka4eCTBEHHO) XOJ  PEIICHHS
ctaronapHoro ypaBHeHus lllpegunrepa nis atoma Boaopoda B CEepUUECKUX KOOpPAMHATAX.
Kaxue BBIBOBI CHEAYIOT U3 €r0 PEIICHUS?

37. 3anmmuTe COOCTBEHHBIC 3HAYCHHS DSHEPTHH JJCKTPOHA B aroMe BOJOPOJa,
omnpenensieMble pemieHueM ypaBHeHus lllpeaunrepa, u npoananusupyire ux. B yem otinuune u
CXOJICTBO C pe3yJibTaramu Teopuu bopa?

38. Kakue BenmW4uHBI IS JIEKTPOHA B aTOME OIPEICIICHBI, €CIIM U3BECTHBI KBAaHTOBHIE
guciaa n, | u m?

39. ITlouemMy kBaHTOBas MeXaHHWKAa HE HUCIOIB3YET MPEICTaBICHHE OO0 SIEKTPOHHBIX
opbutax? Yto XapakTepu3yroT KBaHTOBbIe uncia N, | u mi?

40. Kakue BeNMUYUHBI, XapaKTEPHU3YIOIIHUE DJIEKTPOH B aTOME BOJOPOJA, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIONINE (POPMYIIBL.

41. TlpencraBbTe CUMBOJIUYECKYIO 3aIHCh AJIEKTPOHOB B COCTOSIHUAX ¢: 1) N =3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42. KakoB (QU3NYECKUI CMBICT paclpee/ICHus IUIOTHOCTH 3apsaa B 3JIEKTPOHHOM
oOnake?

43. CdopmymupyiiTe npaBuia oTOOpa T OPOUTAILHOTO M MarHUTHOTO KBAaHTOBBIX
yucen. Beerna nmu onu BeinmoiHs0TCA? Kak MOKeT H3MEHSTHCS TTTaBHOE KBAHTOBOE YUCIIO?

44. Kakue mepexoJsl COOTBETCTBYIOT cepuu [lamena? Mcmonb3yiiTe CHMBOIUYECKYIO
3alUCh COCTOSIHUM.

45. KakoB KBaHTOBO-MEXaHUYECKUI CMBICI IIEPBOT0 OOPOBCKOTO paguyca’?

46. B ueM oTim4Hie BBHIBOJOB KBAaHTOBOW MEXaHWKHU M Teopur bopa mis 1S-coctosHus
3JIEKTPOHA B aToMe Bojiopoaa?

47. DJNEeKTpOH B aToOME€ BOJOpOJa HaxoauTcs B IS-coctosHuu. Ompenenure Hambosee
BEPOSITHOE PACCTOSTHUE AJIEKTPOHA OT sApa.

48. B uem (u3HUYECKUI CMBICI HMOCTOSHHOM paguoakTUBHOro pacmana? Kak MoxxHO

MIPUATH K BBIBOY, YTO PAJAMOAKTUBHBIE CBOMCTBA JIEMEHTa 00YCIOBICHBI CTPYKTYPOH €ro siapa?
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MoxHO nM yKa3aTh, KakWe sapa M KOIJIa pacmaiayTcs B pagMoOaKTHBHOM o00pasle 3a
paccmatpuBaeMoe Bpems? [louemy?

49. Yro Takoe aKTUBHOCTbH H yJIeJIbHAs aKTUBHOCTH IperapaTa?

50. Kakue xapakTepuUCTHKH PaMOAKTUBHOTO pacraja ONpeeNsaioT ero HHTEHCUBHOCTD?

51. Hapucyiite rpaduk 3aBucumoctd In A (A — aKTHBHOCTH Iperapara) OT BPEMEHH.
Kakue nanupie MOTYT OBITH U3 HETO MOJyYEHBI?

52. Kak u BO CKOJBKO pa3 U3MEHUTCS YHCIIO SIAEp PAIMOAKTUBHOTO BEIIECTBA 32 BpeMs,
paBHOE JBYM IlepHoJiaM Hoiypacnaaa’?

53. Kak (1o xakoMy 3aKOHY) U3MEHSIETCS] CO BpEMEHEM aKTHUBHOCTh HYKIuAa?

54. Belpasutre cpeaHee BpeMs KHU3HU PAAUMOAKTHBHOTO sipa dYepe3 IOCTOSHHYIO
pPaZMOaKTHBHOTO pacrmaja.

55. Yro mpomomkuTeabHee — YeThIpe Meproa noiypacnaia Ui TpU CPEIHUX BpEMEHU
JKU3HU PaIMOAKTUBHOTO sapa?

56. Kakas gons Hykiumga pacmajgeTcss Ha NPOTSHKEHHH JIBYX CPEIHHMX BpPEMEH JKH3HU
paauoaKTUBHOTO siipa’?

57. KakoBO COOTHOIIEHUE MEXKY CPESTHUM BPEMCHEM JKU3HH PaTHOAKTHBHOTO sipa U
NepuooM IoJiypacnaaa?

58. Kakas 1075 HayanbHOTO KOJIMYECTBa PaJM0aKTUBHOTO U30TOMA paciaieTcs 3a Bpems,
paBHOE Cpe/lHel MPOAOIKUTEIBLHOCTH KU3HH 3TOT0 U30Tomna?

59. Kak Wu3MEHHTCS OSHEpPrus WCIYCKAeMbIX (-YacCTHI[ C YBEJIMYECHUEM IepHoJa
noJtypacnaaa paguoakTUBHOTO 3emMeHTa? OTBeT 000CHYHTE.

60. Kak oOBSCHUTH OTPOMHOE pa3iuuue B MEPUOAAX MOJypacmaja o-pagdOaKTHBHBIX

anep?

61. HaOmomaercs M paJroaKTUBHBIN pactia]i CBOOOIHBIX TPOTOHOB? HEHTPOHOB?
[Touemy?

62. Kak M0xHO OT/IMYHTH [-37I€KTPOHBI OT IEKTPOHOB KOHBEPCHU?

63. Uro JeKUT B OCHOBE METOJOB HAOJIOACHUS W PETUCTPAIMH PATHOAKTHBHBIX
U3ITy4YeHUi?

64. KakoB mpHUHIUI ACHCTBUS MOJYIPOBOJIHUKOBOTO cueTdyrka? B yem mpemmymiecTBo
HCIIOJIb30BaHUS TBEPIOI Cpe/Ibl 0 CPAaBHEHHUIO C ra3oM?

65. B 4em cxoJICTBO U pa3inune JIEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

66. Kakuwe BO3MOXHOCTH JIJISi MCCIICIOBAHHS OTKPBIBAIOTCS IMPHU IMTOMEIICHUH KaMephl
Buibcona B MarHuTHoe mnosie?

67. IlpuBenute, MOSCHUB, OCHOBHBIC XapaKTEPUCTHKH JICTEKTOPOB.

68. JlailiTe XapaKTepUCTHKY SIBJICHHUS, JIGKAIIET0O B OCHOBE PabOTHI YEPECHKOBCKOTO
CYETUHKa.

69. B 4em cxoJICTBO W pa3jinure BUIHCOHOBCKOM H TU( G y3nOHHON Kamep?

70. Kak B 4epeHKOBCKOM CUCTYHMKE MOYKHO Pa3JIeIUTh YACTHIIBI IO Maccam?

71. UYem mnyumie perucTpupoBaTh BBICOKOIHEPTETUYHBIE MHKPOUYACTHUIIBI: KamMepou
Bunbcona nnm my3sipbkoBoii kamepoii? ITouemy?

72. Kakue u3 NpuBEACHHBIX CUETIYMKOB MOTJIH ObI OBITH 00 TUHEHBI €TUHBIM Ha3BAaHUEM
«ra3opa3psIHbIE CUETUYUKU»?

73. B 4em OOIIHOCT U Pa3IMYUE BCEX PACCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74. Tlouemy npornopIrOHAIbHAS KaMepa OJJHOBPEMEHHO BBITTOIHSAET (PYHKITUH TPEKOBOTO
JeTekropa?

25



75. B Kakux TPEKOBBIX JIETEKTOpaxX MPHU IMPOUYUX PABHBIX YCIOBHSX JIJIMHA TpeKa camas
kopotkasa? [louemy?

76. MOXHO JTM C TIOMOIIBbIO CUETYMKOB | elirepa—Mrosuiepa U3MepsITh SHEPTHIO YaCTHUIL?
[Touemy?

4.2 ®oH/I OLIEHOYHBIX CPEICTB J1JIsl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTaluu

OneHouHbIe cpeICTBA AJIsl UHBAINOB U JIML C OFPaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— npu  HeoOXOAMMOCTM  MHBajJIMJAaM W JMIAaM C  OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI TIPEAOCTABISETCS JOMOJHUTENFHOE BpPeMs UIS MOATOTOBKH
OTBETa Ha HK3aMEHE;

— P IPOBEAECHUU IIPOLETYPhl OLICHUBAHUS PE3yIbTaTOB 00YUYEHUS HHBAINIOB
¥ JIUI] C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 3/TOPOBBSI ITPEyCMaTPUBACTCS NCIIOIB30BAHNE
TEXHUYECKUX CpEJACTB, HEOOXOMUMBIX MM B CBA3M C HUX HMHIUBUAYAJIbHBIMU
OCOOCHHOCTSIMU;

—  TIpU HEOOXOIUMOCTH JUIsl O0YJAIOLINXCSl C OTPaHUUYEHHBIMU BO3MOXHOCTSIMU
30pOBbsl U MHBAIMJOB IPOIEypa OLIEHUBAHUS Pe3yIbTaTOB O0yUeHHs MO JUCLUIUINHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iponenypa oneHUBaHUS PE3YIHTATOB OOYYEHUS WHBAIUAOB U JIUI[ C OrPAaHHYCHHBIMH
BO3MOXHOCTSIMM 3/10pOBbSl MO JMCHUUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT NpeAoCTaBlIeHHE
uHpopManuu B (Qopmax, aJanTUPOBAHHBIX K OTPAHWYCHUSM HUX 3I0POBBS W BOCHPUATHS
UHpOpMaLUu:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

— B mevyaTHON ¢opme yBeIMYEHHbIM WIpU(TOM, — B (POpMEe 3IEKTPOHHOTO
JIOKYMEHTA.

JUst T ¢ HapyIIEeHUsIMU CITyXa:

— B medatHou dopwme,

— B (hopMe ANIEKTPOHHOTO JOKYMEHTA.

JUiist U1 ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amrapara:

— B TmedaTtHou dopme,

— B (opMe dIIeKTPOHHOTO JIOKyMEHTA.

JlaHHBII TIepedeHh MOXKET OBITh KOHKPETH3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5 IlepeyeHb OCHOBHO¥ U IONOJTHUTEIbHOM Y4eOHOH JTUTEPATYPbI, HEOOXOAUMOI 1151
OCBOECHHUS TMCUMILIUHBI (MOLYJIs1)
5.1 OcHoBHas quTEpaTypa

Mexanuka
1. Hponos, N.E. Mexannka. OCHOBHBIC 3aKOHBI [ DIIEKTPOHHEIN pecypc] : yuel.
nocobue — DNeKTpoH. 1aH. — Mocksa : M3natenscTBo "JlabopaTopus 3nanuii”, 2017. — 312 c.
— Pexum pocryma: https://e.lanbook.com/book/94115 2. Uponos, W.E. 3amaun mo oOiei
busuke: YaeOHoe mocodue [ IneKkTpoHHBIN pecypc] : yuael. mocobue — DnekTpoH. 1aH. — CaHKT-
[TerepOypr : Jlanb, 2018. — 420 ¢. —
Pesxxum mocryma: https://e.lanbook.com/book/99230

3. Anemxkesud, B.A. Kypc obOmielt ¢pusuku. Mexanuka [ DIeKTpOHHBIN pecypc] :
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yueb. nocobue / B.A. Anemkesuy, JL.I'. Jlenenxo, B.A. KapaBaeB. — DnekTpoH. 1aH. — Mocksa
: ®usmariut, 2011. — 469 c. — Pexum nocryma: https://e.lanbook.com/book/2384

MonekynspHas ¢puzuka
1. XKyxa M.A. MonekynsapHas ¢usnka: TeKcTsl ekiuii / M.A. Xyxka. — KpacHo- nap:
Ky6anckwii roc. yu-1, 2011.
2. Hponos, N.E. ®usuka makpocucteM. OCHOBHBIC 3aKOHBI [DJIEKTPOHHBINA pecypc] :
yueb. mocobue — DnekTpoH. AaH. — Mocksa : U3znarensctBo "Jlaboparopus 3nanwmii", 2015.
— 210 c. — Pexxum nocryna: https://e.lanbook.com/book/84090
3. AunemkeBuu, B.A. Kypc obmieii ¢usuku. MonekymsapHas ¢usnuka [DIeKTpOHHBIH

pecypc] : yueb. — DnektpoH. gaH. — Mocksa : ®usmatnut, 2016. — 312 c. — Pexum nocryna:
https://e.lanbook.com/book/91145

DNEeKTPUYECTBO U MarHETU3M
1. Casennes, U.B. Kypc obmeit pusuku. B 5-u TT. ToM 2. DneKTpudecTBO U MarHeTu3M
[DnexTpoHHbIN pecype] : yueb. nmocobue — Dnextpon. gaH. — Caunkr-IlerepOypr: Jlans, 2011.
—352c.
Pexxum noctyna: https://e.lanbook.com/book/705.
2. Jlanac6epr, I'.C. DnemenTapHblil yueOHUK Qu3uku. T.2 DIEKTPUYECTBO U MAaTHETU3M

[DnexTpoHHbIH pecypc]: yued. — DnekTpoH. naH. — Mocksa : @uzmatiur, 2011. — 400 ¢. —
Pesxxum nmocryna: https://e.lanbook.com/book/2240.

3. HUponos, U.E. 3amaun no obmeit pusuke: yaeOHOE mocoOue it By30B [ DIIEKTPOHHBIN
pecypc] : yaeb. mocobue — DnexkTpoH. aaH. — Mocksa: UznarensctBo "Jlaboparopus 3HaHmit",
2017. — 434 c. —

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

Orntuka
1. bonpapes, bopuc Brnamumuposuu. Kypc obmelt ¢usuku [DIeKTpOHHBIN
pecype] :
B 3-X KH. : y4eOHUK JUIst OakanaBpoB . KH. 2 : DnekTpoMarneTusM, oNTHKa, KBaHTOBas (usuka / b.
B. Bonaapes, H. I1. Kanamnuukos, I'. I'. Cnupus. - 2-e u3a. - Mocksa : FOpaiit, 2017. - 441 c. -
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211ACS56CO0.
2. CasenbeB, 1. B. Kypc obmieit ¢usuku [DnekTpoHHBIN pecypc] : ydeOHOe
nocobue: B 3 1. T. 3: KBantoBas ontuka. AtomHas ¢uszuka. Ous3mka TBEpJOTO Tea.

®du3rka aTOMHOTO sifjpa u >nemeHTapHbix yactul / M. B. Casenbes. - 11-e usz., crep. -
Cankr- ITerepOypr : Jlanb, 2017. - 320 c. - https://e.lanbook.com/book/92652.
3.  Tpodumosa, Tancusi MiBaHoBHa OCHOBBHI (Gu3uku. BomHOBas m KBaHTOBas

OITHKA
[Tekcr] : [yuebnoe mocobue] / T. . Tpodumona . - M. : KHOPVYC, 2011. - 215 c. : un. - ISBN
9785406011959.
CrenianbHbIe BOIIPOCH aTOMHOM U IepHON (DU3UKU
1.  Myxun K.H. DxcnepumenranbHas saepHas pusuka. B 3-x T1. T. 1. ®u3uka aToMHOTO
sanpa [DneKTpoHHBIN pecypc]: yued. — DnektpoH. naH. — Cankr-IletepOypr: Jlans, 2009. — 384 c.
— Pexxum nmocryma: https://e.lanbook.com/book/277.
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2.  Myxun K.H. DxcniepumenranbHas sinepHas usuka. B 3-x 1. T. 2. ®uzuka saepHbIX
peakuuii [ DneKTpoHHBIH pecypc]: yued. — DnekrpoH. naH. — Cankrt-IlerepOypr: Jlans, 2009. — 326
c. — Pexxum pocryma: https://e.lanbook.com/book/279.

3. Myxun K.H. DOkcnepumentansHas snaepnas ¢usuka. B 3-x 11. T. 3. Ousuka
3JIEMEHTAPHBIX YaCTUIl [DJIEKTPOHHBIA pecypc|: yueb. — DnektpoH. naH. — Cankr-IleTepOypr:
Jlanb, 2008. — 432 c¢. — Pesxum pocryma: https://e.lanbook.com/book/280.

5.2 JlomosHMUTeJbHAs JUTEpaTypa

Mexanuka
1. bytuxos, E.W. ®usuka: Mexanuka [DnekTpoHHBINA pecypce] : yueb. mocodue / E..
byrtukos, A.C. KonnpateeB. — DnekTpoH. AaH. — Mocksa : @uzmatiut, 2008. — 352 ¢. — Pexum
nocryma: https://e.lanbook.com/book/2128
2. Kanamankos, H.IT. OcHoBbl pusuku: B 2 1. Tom 1 [DnekTpoHHEIH pecypc] : yueo.
/ H.II. KamamuukoB, M.A. CMoHIBIpeB. — OIEKTpoH. aAaH. — MockBa : M3marenbcTBo
"Jlaboparopus 3Hanuii", 2017. — 545 ¢. — Pexum goctyna: https://e.lanbook.com/book/94088
3. I'punkpyr, M.C. JIabopaTtopHbIii IpakTUKyM 110 (hu3HKe [ DINEeKTPOHHBIN pecypc] :
yueb. nocobue / M.C. I'punkpyr, A.A. Bakyntok. — DnektpoH. gan. — Cankr-IletepOypr : Jlans,
2012. — 480 ¢. — Pesxxum moctyna: https://e.lanbook.com/book/3811

MonekynsipHas ¢puznka

1. byrukos, E.1. ®uszuka: CTpoeHune u CBONCTBA BelIeCTBa [ DIIEKTPOHHBIN pecypc] : yueo.
/ E.W. bytukos, A.C. Konapartees, B.M. V3nun. — DnexTtpoH. naH. — MockBa : @u3MaTiuT,
2010. — 336 c¢. — Pexum gocryma: https://e.lanbook.com/book/2127 2. T'punkpyr, M.C.
JlaGopaTOpHbIi MPaKTUKYM 110 Gu3UKe [DIEKTPOHHBIH pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymntok. — DnektpoH. gaH. — Cankr-IletepOypr : Jlans,
2012. — 480 ¢. — Pexxum moctyma: https://e.lanbook.com/book/3811

3. Casenbes, U.B. COopHUK BOITPOCOB | 3a/1a4 10 001Iel pu3uke [DneKTpoHHBIN pecypc]
: yue6. mocobue — OnexTpoH. naH. — Canxt-IletepOypr : Jlanp, 2016. — 292 c. — Pexum
nocrymna: https://e.lanbook.com/book/71766

DNEKTPUUECTBO U MATrHETU3M

1. Tupanmumsumny, [II.A. DnexTpruuecTBO U MarHeTU3M [ DIEKTPOHHEIHN pecypc] : yuel.
noco6ue / L. A. ITupanumsunu, E.B. [lanaruna, H.A. Kansesa, E.A. IlonkoBa. — DnekTpoH.
naH. — Cankr-IlerepOypr: Jlans, 2017. — 160 c. Pexum
nocryma: https://e.lanbook.com/book/91880.

2. DJCKTPHUYECTBO W MAarHeTU3M: MPAKTHKyM IO permreHuto 3amad / demepanmpHoe
rOCy/IapCTBEHHOE OOJKETHOE 00pa3oBaTeNbHOE YYPEXKICHHUE BBICHIETO MPO(HEeCCHOHATHLHOTO
obpazoBanus «KemepoBckuii rocymapcTBEeHHBIN yHuBepcuteT»; cocT. FO.M. Tlombiramos. -
KemepoBo: KemepoBckuii rocynapctBeHHbIld yHuBepcHuTeT, 2014. - 80 c.: mi. - bubnuorp. B KH.;
To xe [DnekTpoHHBIH pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. JyOposckuii, B.I'. DnekrpudectBo u MarHeTusm: COOpHHK 3a7ad W MPUMEPHI UX
pemenus: yaeoHoe mocooue / B.I'. Iyoposckuii, I'.B. Xapmamos. - HoBocubupck: HI'TVY, 2011.
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- 92 c. - ISBN 978-5-7782-1600-6; To ke [InekrponHslii pecypce]. http://biblioclub.ru/
index.php?page=book&id=228733.

Orntuka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [IpuHnunel u npumenenus [Tekcrt]:
[yaebHOe mocobue : B 2 T.]. T. 1 / b. Canex, M. Teiix ; mep. ¢ anrn. B. JI. JlepOosa. -
Honronpyanstii: Matemnexrt, 2012. - 759 c., [4] 1. un.: ui. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢otonuka. [lpunnunel u npumeHeHus [Tekcr]:
[yaebHOe mocobue : B 2 T.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ anrn. B. JI. JlepOosa. -
Honronpyansiii: MaTemnexrt, 2012. - 780 c., [8] m. un. : un. - ISBN 9785915591355.

3. Ckanupyromias 3JIeKTPOHHAsE MUKPOCKOTIHS U PEHTI'€HO-CIIEKTPAIbHBIN MUKPOaHATH3
B IIPUMEPax MpakTHIecKoro npumeHenus [ Tekcr] : yaeOHOe mocobue i CTYACHTOB BY30B / M.
M. Kpumran, U. C. fIcaukos, B. U. [lonynun u ap. ; [mox obmr. pen. M. M. Kpumrana]. - M. :
Texnocdepa, 2009. - 206 c. : wi. - (Mup pusuku u TexHukH). - budmmorp.: c. 55-56. - ISBN
9785948362007.

CrieunanbHbIe BOPOCH aTOMHOM U SEPHOIN PU3UKH

1.  OcuoBol sneproit pusukn [Tekct] : maboparopuslit mpakTukyMm / [cocT. A. I1. Bapkos
u ap.] ; M-Bo obpazoBanus u Hayku Poc. @enepanuu ; Kyol'Y. - Kpacnonap : [Kybanckwuii
rocynapcrBeHHblil yausepeurer], 2011. - 103 c.

2. Tonuaposa H.I'. Yactuiisl 1 aToMHBIE sipa. 3a/1a4i C PEHICHUSIMU 1 KOMMEHTAPHSIMA
[DnexTpoHHBI pecypc]: yueb.-meroa. mocobue / H.I'. T'onwapoma, b.C. Wmxanos, 1.M.
KanutoHoB. — DnexTpoH. maH. — MockBa: ®@usmariut, 2013. — 448 c. — Pexum pocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. Snepnas ¢usuka u nozumerpus. COOpHUK 3adau: yueOHOe mocodue
st By3oB / A.b. CazonoB, M.A. Boropojckas. — 2-e¢ u3ja., ucnp. u gon. — M.: U3maTenbcTBo
FOpaiir,

2018. — 98 c. — (Cepus: Cneumanuct). — I'pup YMO BO. — Pexum gocryma: Www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACC81.

5.3  Ilepuoamyeckue U3JaAHUS:

B mupe Hayku

XKypnan skcriepuMeHTalIbHON U TeOpEeTHUECKON (UBNKU
W3Bectus poccuiickoit akagemuu Hayk. Cepust pusnueckas
NnxenepHo-pu3ndeckuii ;xypHa

SAEESE A

[TuceMa B sKypHaJ SKCIEPUMEHTAIbHON U T€OpeTUYeCKo pU3MKu

6. VYcnexu (u3MYECKHX HAayK — €XKEMECSUYHBIN KypHal. DJIEKTPOHHAs BEpCHUS
JKypHaja: aHHOTaIMH, CTaTbu B popmare pdf.

7. M3BecTus BbICIIUX y4eOHBIX 3aBeICHU. SlepHas sHepreTuka

8. HmxeHepHO-(DU3NYECKUN KypHAT

9. Ilucema B xxypHas «PU3MKa IEMEHTAPHBIX YaCTHUI] U aTOMHOTO si/ipa

10. TIucwema B KypHaJ SKCIIEPUMEHTATBLHON M TEOPETHIECKON (PU3UKHU

11. ®usuka 3eMeHTapHBIX YaCTHI] 1 ATOMHOTO sJIpa

12. Snepnas ¢pusuxa

13. Snepnast pu3uka U HHKUHUPUHT
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14. buodwusuka.

15. Bectnuk MI'Y. Cepus: ®uzuka. ACTpOHOMHS.

16. XypHan npukiagHONH MEXaHUKH U TEXHUYECKON (PU3HKH.
17. KXypnan TexHn4eckoil Gpusmuku.

18. UzBectust BY3oB. Cepus: Ousuka.

19. HmxenepHas Qusnka.

20. MenaumnuHckas Gu3nKa.

21. TIpubGopsl U TEXHUKA IKCIICPUMEHTA.

22. ®wuszuka. Pedeparusnebiii xxypaair. BUHUTU.

23. Bectnuk CIIOI'Y.Cepusi: Ousuka. Xumus.

24. XypHai sKcriepuMEHTATLHON M TEOPETHYECKON (PU3UKH.
25. W3Bectus BY3o0B.Cepus: dusuka.

26. JXypHaa NpuKIagHON MEXaHUKH U TEXHUYECKON (PH3UKH.
27. JXypnan texHudeckou pusmku.

28. WMsBectus BY3o0B. Cepust: usnka.

29. Tlpubopsl U TEXHUKA SKCIICPUMEHTA.

Jl1s ocBOEHUS TUCUUIUIMHBI MHBAJIUAAMU U JUIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbS UMEIOTCS U3/IaHUS B 3JIEKTPOHHOM BHUJIE€ B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» 1 «Opaii».

6 Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
HEO0XOAUMBIX VIS OCBOCHH S JUCHUIJIMHBI (MOIYJISA)

1. DexTponHas 6ubmmorexa FOPAMT: www.biblio-online.ru

. DnektponHo-6ubMoteuHas cucrema JIAHbD: https://e.lanbook.com

3. Undopmannonnas cucrema «EanHOe OKHO JocTyna K 00pa3oBaTelIbHBIM
pecypcam»: http://window.edu.ru/window

4. bubnnoTeka >MeKTPOHHBIX yueOHukoB: http://www.book-ua.org/

N

5. AHHOTHpPOBAaHHBIM TeMaTH4YeCKUl KaTajmor VHTEepHET pecypcoB MO (QHU3UKE:
http://www.college.ru/

6. denepanbHbIi o0pazoBaTeIbHBIN ropTai:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hayunbix pecypcos: http://www.scintific.narod.ru/literature.htm

8. Bonbmias HayuHast oubnmoreka: hitp://www.sci-lib.com/

9. EcTecTBeHHO-HAY4HBIN 00pa3oBaTenbHbIH moptai: http://www.en.edu.ru/catalogue/

10. VYueOHo-oOpa3oBarenpHas  (U3WKO-MaTeMaTHYeckas  OWONMHMOTeKa  caiiTa
EqWorld: http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuwu mo ¢usuke ams BY3os: http://physics-lectures.ru/

13. Texnuueckas 6ubnuoTeKa:

http://techlibrary.ru/

14. «Snepnas ¢pusuka B Matepuerex: http://nuclphys.sinp.msu.ru/

7 MeToanuyeckne yKazaHus JJ151 00yYAIOIMXCS M0 OCBOEHHUIO M CIMILIHHBI (MO1YJIA)
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JUisi  yCHIeNIHOTO OCBOEHUS JUCHUIUIMHBL «OOmmil (U3N4YecKuil MpakTHKyM» TIpU
CaMOCTOSITENIbHON paboTe CTYIEHT OJIKEH UMETh!
1) KOHCIHEKT JieKIiid B OyMa>KHOM HJIH JIEKTPOHHOM BUJIC;
2) y4eOHOE mOCOOUE B COOTBETCTBUH CO CITCKOM JIMTEPATYPHI;
3) Terpaau is 1abopaTOpHBIX PabOT (TpeOOBaHMS IO BBIOJIHECHUIO U

0 OPMIICHHIO TAOOPATOPHBIX PabOT UMEIOTCSI B TAOOPATOPUH MOJICKYIISIPHON (DU3UKH).

CryneHty HeoOXOMMO CUCTEMATUYECKU PabOTaTh 110 U3YYEHUIO TEOPETUUECKOTO
MarepHaia, OCBOSHHIO TUIIOBBIX IPUEMOB PEIICHHS 33a1a4 10 (PU3KUKE U MPHOOPETECHHUIO HAaBBIKOB
9KCHEPUMEHTAIbHOIN paboThI.

CaMmocrosiTenbHasi padoTa COAEPKUT CIEAYIOIIME BUAbl Y4eOHOM AESITEIBbHOCTU
CTYJCHTOB:

—  TEOPETUYECKYIO CAMOIOAIOTOBKY K y4€OHBIM 3aHATHUAM U K 9K3aMEHY 110 KOHCIIEKTaM
U y4eOHOH IuTepaType;

—  odopMIICHHE OTYETOB IO pe3yabTaTaM JIA00OPATOPHBIX PA0OT; — MOUCK WH(POPMALIUN
110 3aJJaHHOU Teme B ceTu MIHTepHeT.

®I'OC BO tpebdyeT moaroToBku 6akaiaBpoB K HAYYHO-UCCIIEOBATENBCKON 1

WHHOBAIIMOHHOW BUIaM NPOECCHOHATBHOMN NEATETHLHOCTH, a (PU3HKA SIBISETCS OJHOU U3

OCHOB Hay4YHO-TEXHHUYECKOro mporpecca. [loaTomy ais pa3BUTHS TBOPUYECKOTO

MBIIIJIEHHS] U B KAUECTBE METOJUKHU IPAKTUUECKOI0 IPUMEHEHUS TIOJTyYEHHBIX Ha

JIEKUUAX 3HAHUM CTy/IeHTaM PEKOMEHYeTCsl U3y4YeHHE U PUMEHEHNE TEOPUN PELLIeHUs

nzobperatenbekux 3anau (TPU3). {ns semmonnenus TPU3-3aganmii ctynentam

Heo0X0IMMO UMETh HauaiabHble 3HaHus 0 TPU3. [lns atoro pekomenayercs

CaMOCTOSITENbHO: 1) M3yuuTh MeKTpoHHYI0 KHUTY «BBenenne B TPU3. OcHoBHbIe

noustus u noaxoaey (http://wwwe.altshuller.ru/e-books/); 2) n3yunts matepuanbt

Buxunenuu (http://ru.wikipedia.org/wiki/), Hauunas co cioBa « TPU3y»; 3) npouectsb

kHuru o TPU3 u3 6ubnmorexku KyoI'Y; 4) moceruts coorBercTBytome TPU3-caiThl.

VYcnemHocTb 0OCBOEHUS CTYJIEHTOM Y4eOHOM AUCHUIIIMHBI OTPAXKAETCs B €r0 peumuHee —
cymMme 0OaiioB, KoTopas (opMUpyeTCs B TEUYEHHE CeMecTpa IO pe3ysibTaTaM BBITOJHEHHS
JIOMAITHUX paboT ¥ TBOPUYECKUX 3aJaHUN, TECTUPOBAHMSI, KOHTPOJIbHBIX pabOT, YCTHBIX OIPOCOB,
BHYTPHUCEMECTPOBOM aTTeCTallMH, 3aIIUT Ja0OPaTOPHBIX PadOT M aKTUBHOCTH HA CEMHUHAPCKUX
3aHATHIX.

Ha camocrositensHyto paboTy cTyAeHToB, coriacHo TpeboBanusm PI'OC BO mo
HalpaBJICHUIO paauou3nKa OTBOAUTCS OKOJO 46% BpeMeHH OT oOuel TPyJoeMKOCTH
JucUIInHbL. COnpoBOXKIECHHE CAMOCTOSTENIbHOM paboThl CTYAEHTOB MOXET OBITh OPraHU30BAHO
B caeayomumx Gopmax:

—  COCTaBJICHMEM WHIUBHUIYaJbHBIX IJIAHOB CAMOCTOSITENLHOW DPAa0OOTHI KaXAOTO M3
CTY/ZICHTOB C YKa3aHMEM TEeMbI U BUAOB 3aHATHI, (JOPM U CPOKOB MPEJICTABICHUS PE3yIbTaTOB;

—  TNpPOBEACHHEM KOHCYJIbTAlMM (MHAMBUAYAJIbHBIX WJIHM TPYIIOBBIX), B TOM YHUCIE C
IPUMEHEHHUEM IUCTAaHLIMOHHOM cpeibl 00yUeHHUs.

Kpurepuii onieHkr 3 PEeKTUBHOCTH CaMOCTOSTEILHONW PabOThI CTYACHTOB (popMuUpyeTCs B
X0JI€ MPOMEXYTOYHOTO KOHTPOJISI MPOLIECCa BBIIIOIHEHNUS 3aJJaHUI U OCYLECTBIISIETCS Ha OCHOBE
Pas3INYHBIX CIOCOOOB B3aMMOIECHCTBHSL.

B cooTBeTcTBUY € 3TUM IIPU IPOBEAECHUH ONIEPATUBHOTO KOHTPOJISI MOT'YT UCIIOJIb30BaThCS
KOHTPOJIbHBIE BOIIPOCHI KAK K BBINOJIHAEMBIM paboTaM JIaOOpPaTOPHOrO MPAKTHKyMa, Tak U K
COOTBETCTBYIOLIUM pa3ziejiaM OCHOBHOW AMCLUIUINHBI.
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B ocBoeHMM AUCHMIUTUHBI UHBATHIAMH M JUIAMH C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU
3I0pOBBSl OOJIBIIIOE 3HAYEHHWE HMMEET HWHAWBUIyalbHas ydeOHass pabora (KOHCY/IbTaIlUH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE Y4eOHOrO MaTepuara.

NHnuBuayanbHble KOHCYJIBTAIMU IO TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIONIMM WHIMBHyaTH3alMA OOYYCHUS U YCTAHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTa
MEXKIy TMpernojaBaTelieM H OOydJalomuMCs HMHBAIWIOM WM JIMIIOM C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbSI.

8 IlepeuyeHb HH(POPMANMOHHBIX TEXHOJIOTHI, HCNOJIb3YEMbIX IPH OCYIIECTBJIEHUHU
00pa30BaTeJIbLHOIO NMpPoIecca Mo JAMCHuIInHe (MO1YJI10)

8.1 IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIt

1. KoHCynbTHpOBaHUE TOCPEICTBOM 3JIEKTPOHHOM MOYTHI.
2. Micnonp3oBaHue 2JIEKTPOHHOM mpe3eHTanuu Ha caiite Moodle KyoIl'V.

8.2  IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOI0O 0O0eceYeHHUsI
1. Cpena MoxyInbHOTO JUHAMUYECKOTO 00y4eHust Moodle.

8.3  IlepeuyeHb nHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. CnpaBouno-npaBoBas cuctema «Koncynprant [Imrocx» (http://www.consultant.ru)

2. Dnektponnas o6ubaroreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DNeKTPOHHBIN KaTaJor Hay4YHOH O6ubaMoTEKU Kyol'y
(http://212.192.134.46/MegaPro/Web).

4. OnexkTpoHHas 6ubnuoTeyHas cuctemMa «YHuBepcurerckas ondanoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

S. DneKTpoHHas OoubIMoTeyHast cucrema uznarenbeTa «JlaHby

(https://e.lanbook.com).
6 DnexTpoHHas oubimoreunas cucrema «FOpaiit» (https://www.biblio-online.ru).

9 MarepuanbHO-TeXHHYECKas 0a3a, He00X0AUMAas Il OCYHIeCTBJICHUS
00pa30BaTeJbHOI0 NMPoLecca Mo AMCHUIINHEe (MOYJII0)

MaTCpI/IaJIBHO-TeXHI/I‘-ICCKOC obecrneucHUe JAUCITUITIINHBI

No Bun pa6or
(MOJyJisl) U OCHAIIEHHOCTh

32



http://212.192.134.46/MegaPro/Web)
http://212.192.134.46/MegaPro/Web)
http://212.192.134.46/MegaPro/Web)
http://biblioclub.ru/index.php?page=main_ub_red)
http://biblioclub.ru/index.php?page=main_ub_red)
http://biblioclub.ru/index.php?page=main_ub_red)

JlaGoparopHble
3aHATUA

Crnenuanu3upoBanHas ~ jaboparopuss  MexaHukua  (216C),
ocHamieHHass  JyabopatopHbiMu  KoMmruiekcamu  JIKT wu
HEOO0XOAUMBIM JTA00PATOPHBIM 000PYJOBAHUEM.
Creunanu3upoBaHHas J1abopaTOpusi MOJIEKYJIAPHOU PU3NKU
(227C), ochnamenHas naboparopHbiMu komiiekcamu JIKT u
HEOOXOMMBIM JIA0OPATOPHBIM 000PYI0BAHUEM.
CneuuanusupoBaHHass ~ jgabopartopust  JJIEKTpUYECTBA U
Mar"eTusma (318C), OCHAIIICHHAs 71a00paTOPHBIMH
kommuiekcamu  JIKT wu  HeoOXomumpIM  J1aOOpaTOPHBIM
000pyI0BaHUEM.

CrneuunanusupoBanHas naboparopus Ontuku gusuku (312C),
ocHamieHHass  JjaboparopHbiMu  KoMmiuiekcamu  JIKO  m
HEOO0XOAMMBIM JTA00PATOPHBIM 000PYTOBAHUEM.
CrneuunanusupoBaHHas j1a0opaTopuss aTOMHOM U SJEpHOM
¢usukn (225C), ocHamieHHas J1aOOPaTOPHBIMU KOMIUIEKCAMH
JIKT 1 HEOOXOIMMBIM JIA00OPATOPHBIM 000PYIOBAHUEM.

CamocTosTenpHas
pabora

Aynuropus 314C, ocHalleHHast KOMIIBIOTEPHOW TEXHUKOMN €
MOAKIIIOUeHnEM K cetu HTepHer.
Ayautopus 204C, ocHanleHHas: KOMIIBIOTEPHOU TEXHUKOM C
MOAKIIOUEHHEM K ceTu VIHTepHeT.
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