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1 Henn u 3a5a4n U3y4eHUus1 AUCHUIIMHBI (MOLYJI51)
1.1 ean ocBOeHHUST TUCHUILTHHBI

VYyebnas quctumimHa b1.B.14 «O0mmii Gpu3nveckuii mpakTUKyM» CTaBUT CBOCH IIEIBHIO
chopMHUPOBATh Y CTYACHTOB 0a30BbIC TCOPETUIECCKHE 3HAHUS 00 OCHOBHBIX SIBJICHHSX, IIOHATHSIX,
MOJICJISIX, 3aKOHAX U METOJIaX MEXaHUKH, MOJCKYISPHON (DU3UKH, DIIEKTPUIECTBA U MarHETH3MA,
OTITHKH, CIICIIUATBHBIE BOIIPOCHI ATOMHOMU U SICPHON (DU3HKH, a TAKXKE 1aTh HABBIKH BBITOJHEHUS
MPaKTUYECKOTO BBITOTHEHUS JJa00OpaTOPHBIX PaboT.

1.2 3amayy AUCIUILINHBI

— W3y4EHUE TEOPETUYECKUX OCHOB, IOHATUM, 3aKOHOB U METOJOB MCCIEIOBAHUN
MEXaHUKH, MOJEKYIIPHOW (HU3UKH, 3JIEKTPUYECTBA M MAarHeTU3Ma, ONTHKH, CIELUAIbHBIX
BOIIPOCOB aTOMHOM U SiICPHON (DU3UKH;

— O3HaKOMJICHME C TpaHULAMH NPUMEHUMOCTH (HU3UYECKUX MOJAEIeH U TEeOopui,
MCIIOJIb3YEMBIX JIJISl ONUCAHUs (PU3UUYECKUX SIBICHUN;

—  OBJIaJICHHE HAaBbIKAMU M METOJIaMH BBINOJIHEHHS J1a00OPaTOPHBIX paboT 110 OCHOBHBIM
pa3genaM MEXaHWKH, MOJICKYJSIPHON (HU3MKH, DIEKTPUYECTBA M MAarHeTH3Ma, OINTHKH,
CHeHMATbHBIX BOIIPOCOB aTOMHOM U SIIEPHON (PH3HKH;

— npuobpeTeHue YMEHHUS UCIIOJIb30BaTh 3aKOHBI buzuku

Ul pELICHUs
€CTECTBEHHOHAYYHBIX M TEXHUUECKUX 3aj1ay;

— I[pHOOpeTeHHe HAaBBIKOB IIOMCKA JONOJIHUTENBbHON HMH(OpPMAIMK 10 MEXaHMKH,
MOJIEKYJISIPHOM (DM3UKH, TIEKTPUUECTBA U MATHETU3MA, ONITUKH, CIIEIMaIbHBIX BOIPOCOB aTOMHOM
U sIepHOM (PU3MKH, CBA3aHHOM C X UCTOPHEN U COBPEMEHHBIMH JOCTHXKEHUSIMH.

1.3  Mecro AucuMnInHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Juctummna «O0umil pusnueckuil MpakTUKYM» OTHOCUTCSI K BapuaTHBHOM yacTu bioka 1
Moyt «O0mast pusnka» yueGHOro miaHa.

1.4 TlepeyeHb MIAHUPYEMBIX Pe3yIbTATOB 00y4YeHHs MO AUCHHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHON MPOrpaMMbl

N3yuenne naHHON y4eOHOW MMCHMIUIMHBI HANpaBJICHO HAa (OpMUpOBaHHE y OOYUAIOIIMXCS
CIEAYIOIMX KOMIETECHIINM:

No WHunexc Copnepxxanue B pesynbrare n3ydeHus: yueOHON TUCIUTUINHBI
~ | xoMIeT KOMITIETEHIIUN o0yyaromuecs JOJKHBI
TLI1. i
CHIINN (nnn e€ vactn) 3HATh ‘ yMeTh ‘ BJIAJeTh




OIIK-1

CITOCOOHOCTBIO
UCIIOJIb30BaTh B
podeCCHOHATTEHOM

JIESITENHHOCTH 0a30BEIC
€CTECTBCHHOHAYYHbIC
3HAHMUSI, BKJIIOYAs 3HAHUS
0 mpeaMeTe U 00beKTax

U3Y4YEeHUS, METOJaX
HCCIICIOBAHUS,
COBPEMEHHBIX
KOHLIEIIHSIX,
JIOCTHYKEHHSIX Hu
OTPaHUYECHHSIX
€CTECTBEHHBIX
HayK

MaTEeMaTHKy
€CTECTBEHHBIC
HAYKH, UX
HCTIOb30BaHMIO B
npodeccuoHanbHON
JIeSTEIHOCTH

MIPUMEHSITH Ha
mpakTuke 0a30BbIE
3HaHUS B 00JacTH
MaTeMaTHKH U
€CTEeCTBCHHBIX HAYK,
UX MCIOJIb30BAHUIO
B
npodeccuoHanbHON
JeATSILHOCTH

CIIOCOOHOCTBIO
K  OBIAIECHHUIO
0a30BBIMH
3HAHUSAMU B
obnactu
MaTeEMaTHKA W
€CTEeCTBEHHBIX
HayK, UX
HCITOJIE30BAHUIO
B
po¢eCCHOHATTEH

OU NIeSITEILHOCTH




No Wnpekc Copnepxanne B pesymbrare wu3ydeHHs y4eOHOHW IUCIMIUIMHBI
~ | koMIeT KOMIICTCHIIUH 06yqaloumec;1 JTOJI>KHBI
T enpm (um € vacTn) 3HATh yMeTb BJIAJETh
2. |OIIK-9 | cnocoOGHOCTEIO OCHOBHBIE METOABI | PyKOBOJAUTb HaBBIKAMHU
MOJTYYHUTh YIIpaBJICHHS HAYYIHBIMH auaepa u
OpraHn3aMOHHO- MaJIBIMH IPOEKTaM1 U | pyKOBOAMTEISA
yIIpaBJIEHYECKHE HAayYHBIMH Hay9HOH pPabOTOH | MaJBIX HayYHBIX
HaBBIKK TIpH padote rpyHIamMu MaJIbIX TPy "
B HAYYHBIX TpyIIax KOJIJIEKTHBOB MPOEKTOB
U JPYTHX MajbIX
KOJIJICKTHBAX
HCIIOJIHUTEIIEN
3. |IIK-3 TOTOBHOCTBIO MIPUHLIUIIBI MIPUMEHSATh Ha | CIIOCOOHOCTBIO
NPUMEHSTH Ha | paOOTBHl M METOABI | MPaKTHKE MOHMMATh
MPaKTHKE IKCILTyaTaluu TIPUHIIUIIET TPUHIUITBI
npoeccuoHaIbHBIE COBpEMEHHOU paboTBl U METONBI | paOOTHI u
3HaHMS ~ TEOPHM W | almapaTypsl U | 9KCIUTyaTaIiu METOJIBI
METOAOB  (U3UYECKUX | 000pyIOBaHUS COBpEMEHHOU SKCIUTyaTaluu
HCCIIeIOBAaHUH anmaparypsl U | COBpEeMEHHOMH
000pyIOBaHUS anmaparypsl H
00opymoBaHuUs
2 CTpyKTypa M coAepKaHHe U CHUILTHHBI

2.1  PacnpenejieHue TPyA0EMKOCTH JUCHUILUINHBI 10 BHAaM padoT

O61mas TpyA0EMKOCTh AUCHHUIUIMHBI COCTABISIET 7 3ad.e/l. (252 yacoB), uX pacnpezeneHue
0 BUJIaM pa0OT NMPECTABIEHO B TaOJIHIIE:

Bcero

Bu, €OHOM PabOTHI
Ay p 4acoB

KonrakTHas padora, B TOM 4ncJe:

AyIUTOpHBIE 3aHATHS (BCET0): 216 68 56 60 32

3ansaTus JCKIIMOHHOI'O THUIIA - - - - -

JlaGopaTopHbIe 3aHATHS 216 68 56 60 32

3aHsATHSI CEMUHAPCKOTO THUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)

HNuast koHTaKkTHasi padora:

KOHTpOHL CaMOCTOSITEIbHON pa60TBI
(KCP)

[Tpomexxyrounast arrectamnus (MKP) 1 0,2 0,2 0,2 0,2

CamocrosiTesbHast paboTa, B TOM
yuciae:

[ToaroroBka K 3anuTe J1a00PaTOPHBIX

pabot 35,2 3,8 15,8 11,8 3,8

Kountpoas:

[ToaroroBka Kk sK3aMeHy - - - - -

qac. 252 12 72 72 36




Oomas B TOM 4HCJIE
TPY10€MKOCTh KOHTAKTHAasi 216, 68 56 60 32
padora 8
3a4. ex. 7 2 2 2 1

2.2  CTpyKTrypa AUCHUIIHH

Pacripenenenuie Bu10B yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3JienaM JUCITUILTAHBL.

Paznensl qucuuiuiviel (MexaHHKa), u3ydaeMbie B 1 cemectpe (011 cmyoenmos ODO).

KonmuectBo yacoB

Ne| HammenoBanue pa3nenoB (Tem) AynuropHas Bueaynuropnas
Bcero pabora pabora
I13 JIP CPC
1 2 3 5 6 7
H3mepeHne I0THOCTH MajlbIX Tel
1 MPaBWIHLHON T€OMETPUYECKON 5,6 - 4 1,6
dhopmbl
5 Omnpenenenue CKOPOCTI/I 3BYKQ| 3.6 i 9 16
METOJIOM CTOSTYEH BOJIHBI
3 Omnpenenenue JJIMH KOMETHBIX 5.6 i 4 16
XBOCTOB
OnpeneneHre MOMEHTa HWHEPLMU
4 T€J METOIOM KPYTUIIbHBIX 5,6 - 4 1,6
KoseOaHui
N3mepenne YCKOPEHUSA
51| cBobomHoro MmajgeHust c 5,6 - 4 1,6
MOMOIIIBIO0 MAIIMHBI ATBYa
6 [IpoBepka 3aKkoHa COXpaHEHHUS 5.6 ) 4 16
UMITyJbCa
Onpenenenue CKOpPOCTH
7| momera mym: ¢ momombio 5.6 ) 4 16
KPYTHIILHOTO
0aJNTMCTUICCKOTO MasTHUKA
8 Ompenenenue k03P hUIIHECHTA 5.6 i 4 16
TPCHUS KaUCHUS
9 Uccnenosanue K.I1.J1. motopa ¢ 5.6 i 4 16
MTOMOIIIBIO JIEHTOYHOTO TOPMO3a
10 OOGOpOTHBIN MAaITHUK 5,6 - 4 1,6
Ornpenenenue TJIaBHBIX
11 MOMEHTOB WHEPIHH 5.6 ) 4 16
CTaJILHOTO
napajuieNienumneaa
12 Mastauk MakcBeia 5,6 - 4 1,6
13 Mastauk O6epOeka 5,6 - 4 1,6
14 MexaHWYeCKHid TUCTEPE3NC 3,6 - 2 1,6
15| Onpenenenue XECTKOCTH MPYKUH 5,6 - 4 1,6
16 3aryxaromye KojaeoaHus 5,6 - 4 1,6




17 3akoHbl cTONKHOBeHUH. [IpoBepka) 5.6 ) ) 4 16
3aKOHA COXPAHCHUS UMITYJIbCa
18/ Ompenenenue moaynst FOnra 5,6 - - 4 1,6
19 CasizaHHbIe KojeOaHus 5.6 i i 5 16
JIBYX MasiTHUKOB
20 Onpenencnue KECTKOCTH 34 ] ] 5 14
MPY>KUHBI TpaIecKuM Criocooom
KonmgectBo yacoB
Ne| HaummenoBanwue pasienoB (Tem)
AynuropHas Bueayauropnas
Bcero pabora paborta
J I13 JIP CPC
Hmozo no oucuyunnune: 103,8 - - 72 31,8

Pacnpenenenne BUOB y4eOHON pabOTHI U UX TPYIOEMKOCTH I10 pa3JiesiaM JUCIUTUIAHBL

Paznenbr qucuurummHbl (MonekymsapHas (u3uka), u3ydaeMbie Bo 2 cemecTpe (011 cmyoeHmos

0D0).
KonnuecTBo yacos
Ne HaunmeHnoBanue paseinoB AynauTopHas BueaynuTtopHas
Bcero pabora pabora
J I13 JIP CPC
1 2 g 4 5 6 7
N3mepenne atmochepHOro - -
1 ’ naBneHm(b ’ 8 6 2
2 | OnpeeneHue BIAKHOCTHA BO3TyXa 9 - - 6 3
Omnpenenenue kodpdurmenta
BHYTPEHHETO TPEHUS, CPEeaHEH
3| muHBI CBOOOIHOTO Tpodera u 10,8 - - 8 2,8
3¢ (HeKTUBHOTO AMAMETPa MOJIEKYJ]]
BO3/yXa
4 Omnpenenenne orHomenus, 11 - - 8 3
yICIBHBIX TEIIOEMKOCTEH
Omnpenenenne ko3¢ duiueHra - -
5 | BHYTpEHHETO TpPEHUS JKUIAKOCTH 9 6 3
o Meroay Crokca.
6 N3mepenne ¢buznyecKux 9 - - 6 3
XapaKTEePUCTHK BOJIBI
7| Onpeneneane ko3 HUIHEHTA 9 - - 6 3
MOBEPXHOCTHOT'O HATSHKEHHSI BOJIBI
8 | Ompenencnne paanyca kamnisipa| 11 - - 8 3
Ornpenenenue
9 TEMIIEPATYPHOTO 9 - - 6 3
KodppHUIMeHTa JTUHEHHOTO
pacIMpeHus MeTasia
Ompenenenne  kod(pduimenta - -
10 TETUTOTIPOBOAHOCTH TBEPJIBIX TEI J 6 3




11| OnpeneneHue TEMIOEMKOCTH 9 - - 6 3
MeTaa
Hmozo no oucuunnune: 103,8 - - 72 31,8

Pacnpenenenue Bu1oB yueOHOM pabOThI M X TPYIOEMKOCTH MO pa3/iesiaM TUCIUILIHHBIL.

Paznensl nucuunianHel (37EKTPUYECTBO M MarHeTusM), u3ydaemble B 3 cemectpe (014

cmyoenmos ODO):.
No HaumenoBanue pasnenos (Tem) KonunuecTBo yacoB
AyautopHas B eaynuropHas
Bcerojpabota pabota
J| 113 | JIP CPC
1 2 3 |4] 5 6 7
1 Pa6ora ¢ ocrimmtorpagom 7 | - - 5 2
2 H3mepeHne 3JIeKTpUYECKOro CONPOTHBICHUS ¢ 9 | - - 6 3
HIOMOUIBIO MOCTa YHUTCTOHA
3 ConpoTHBIEHUE 3JIEKTPOIUTOB 7 | - - 5 2
4 N3mepenne MHAYKTUBHOCTH KaTyIIKH 7 | - - 5) 2
N3Mepenune 3JIeKTpuYecKoil EMKOCTH KOHAEHCATOpa C - - ) 3
nomouibo Mmocra CoTTH
6 N3mepenue MarHuTHOM MPOHUIIAEMOCTH TOpa 7 | - - 5) 2
7 ComnpoTHUBJIECHHE METAIIOB 7 | - - 5) 2
8 N3mepenune OOMBIIMX COMPOTUBICHUN 7 |- - 5 2
9 MoIHOCTb B LIENU IEPEMEHHOTO TOKA 7 |- - 5 2
10 | U3mepenue BOJIbT-aMIIEPHBIX XapaKTEPUCTUK JUOAOB [ | - - 5 2
11 W3mepenne BOIbT-aMIIEPHBIX XapaKTEPUCTHK 78| -] - 5 2,8
TPaH3UCTOPOB
12 WN3mepenue ropu3oHTanpHOM cocraBistomied| 7 | - - 5) 2
MarHMTHOTO NOJIsl 3eMJIU
13 OKBUINIOTEHLMATIbHBIE TTIOBEPXHOCTH 7 | - - 5) 2
14 DJIeMEeHTHI DIIEKTPUYECKON TeTn 9 | -| - 6 3
Hmozo no oucyuniune: 103,8/- - | 72 31,8

Pacrnipenenieare BUOB yaeOHOM pabOTHI M X TPYAOEMKOCTH I10 pa3JieiaM JUCIHILTAHBL.
Paznenbl muctuIuinHbl (ONTHKA), u3ydaemblie B 4 cemectpe (ds1 cmydenmos ODO):

KonnyectBo yacos

HaumenoBanue pa3nenos AynuropHas [BHeaynuTopHas|
Bcerojpabota pabota
JI| 113 | JIP CPC

2 3 |4] 5 6 7

1 | Onpenenenue nokasarens NPeJIOMIICHNS TBEpAbIX U | [ | - | - 4 3
KHUJIKUX ONTUYECKHUX CPEl.

2 Nzydenue 3akoHoB poTordpdexra - - 4 3

3 IIpoBepka 3axkoHa Mamtoca. M3ydeHue BpalieHus - - 4 3
TUTOCKOCTH TOJIAPU3aINN

4 W3yuenue 3puTenbHON TPyObl 1 MUKPOCKOIIA 6 | -] - 4 2




5 OnpeneneHne KOHLIEHTPALMU pacTBOpPa 6 | -] - 4 2
MOJIIPUMETPOM
Wzydenue sapneHus qudpakunu 7] -| - 4 3
7 HccnenoBanue ONTHYECKAX CUCTEM 6,8 | - - 4 2,8
Cnekrpodoromerp  ®M-56.  Ontmueckme| 6 | - | - 4 2
XapaKTePUCTUKHU CTEKOJII
9 [Tposepxka 3akona bprocrepa 7 | -] - 4 3
10 Nzydenne 3akoHOB hoTorhdekra 6 | -| - 4 2
11| Onpenenenre TPETOMIISIONIETO YIiIa OUIPU3MBI 6 | -| - 4 2
Openens
12| MHccnepoBaHue MOTPENIHOCTEH ONTHYCCKUX CUCTEM 6 - - 4 2
13 IIpoBepka 3akona JlambGepTa 7| -] - 4 3
14 | Onpenenenue paanyca KpUBU3HBI JIMH3HEI ¢ IOMOIpI0, 6 | - | - 4 2
konen HeroToHa
15| CpaBHenue TUQPPaKIUOHHOTO U AUCTIEPCHOHHOTO 7 |- - 4 3
CIICKTPOB
16 V3MeHeHne CKOpOCTH CBETa 6 | -| - 4 2
Hmozo no oucuunnune: 103,8 - 64 39,8

Pacripesienierre BUIOB y4eOHON pabOThI M X TPYJAOSMKOCTH 10 Pa3zeiaM AUCIUIUIHHBL
Pa3nensl IUCHMIUTMHBL (CIICHANbHBIC BOMPOCH aTOMHOM U SIIEpHON (PU3HKH), H3ydaeMbie B 5
cemectpe (0151 cmydenmog OPO):

KomnunuectBo yacoB

Ne HanmenoBanue pazniennoB (Tem) AynuropHas [BHeayauTOpHas
Bceropabota pabora
J| 113 | JIP CPC

1 2 3 4| 5 6 7

1 Omnpenenenne OTHOIICHUS 3apsaa AJIEKTPOHA K €To g | 7| - 5 3

Macce METOI0M MarHeTpOHa
2 | Aromusie moaenu JIx. Tomcona u 3. Pesepdopaa 6 | -] - 4 2
3 OmnpiT @panka u ['epua 7 | -] - 5 2
4 N3yuenue cepralbHbIX 3aKOHOMEPHOCTEN B CIIEKTPE 7 - - 5 5
aToMma BOJ0po/Ia

5 CrnexTp atoma Bogopoaa. Atom bopa 7 | - - 5 2
6 W3zyuenne cexTpa atoma HaTpus 7 0 - - 5 2

7 M3y4eHne HeOH-TeINeBOTO Jia3epa 78 | -| - 5 2,8
8 | [lorpemHOCTH TIpH AACPHO-PUZUIESCKUAX U3MEPEHUsIX| 6 | - | - 4 2
9 W3ydeHne ra3opa3psaHOro CYeTINKA 6 | -] - 4 2
10 N3yuenne CMHTHIUTSIITMOHHOTO JIETEKTOpa 7 - - 5 2
11 OrnpesesieHre akTHBHOCTH MCTOYHUKA 7 - - 5 2
12 W3yuenne COUHTHIUIAIIMOHHOTO TaMMa- S 5 ’

CIIEKTPOMETpa
13 W3yuenne pacrnpocTpaHeHHs OeTa-W3ITydeHHs B . 5 5
HEKOTOPBIX MaTepUaIax U B BO3IyXe




W3yueHue yrioBoro pacrpeneneHuss KOCMUYeCKUX -l -
14 . 7 5 2
Tyqen
15 Jlo3uMeTpudecKkre BEIMYUHBI U UX U3MEPEHUS 7 ) 2
Hmozo no oucuunnune: 103,8|- - 72 31,8
2.3 Coaep:xaHue pa3ieioB IMCHHILIAHBI
2.3.1 3aHATHS JEeKIINOHHOT0 TUIIA
3aHATHUS JIEKIMOHHOTO THUIIA - HE IPEYCMOTPEHBI.
2.3.2 3aHATHSI CEMUHAPCKOI0 THIIA
3aHATUS CEMUHAPCKOTO TUIIA - HE MTPETyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHSA
HaumenoBanmue pas3nenoB IUCHUILIMHBI (MEXaHWKa), W3y4daeMbiXx B 1 cemectpe (011
cmyoenmog ODO):
N Ne dopma
o
/ paznena HanmenoBanue 1ab0paTopHBIX padboT TEKYLIETOo
/1 MCLUILIHHDL KOHTPOJIS
1 2 3 4
JluHamuka N3mepenue yckopeHHs cBOOOAHOro mnaaeHust c| OTYeT M 3aluTa
1 MarepuantbHOU TOMOIIBIO MAITHHBI ATBY/IA. nabopaTtopHoi
TOYKH . paboTHI
OOGOpOTHBII MaTHUK.
Uccnenoanne K.ILJ. motopa ¢ mnomolibo
JIEHTOYHOTO TOPMO3a. Otyer u 3amuTa
nabopaTtopHoi
2 | 3aKoHBI COXpaHEHHUS [IpoBepka 3akOHa COXpaHEHUS  MMITYJIbCA. parop
. paboTHI
3akoHbl  cTONKHOBeHHMM. IIpoBepka 3akoHa
COXpaHEHHs UMITYJTbCA.
Onpenenenne TJIaBHEIX MOMEHTOB
4 | HeunepumambHbie MHEPIMH CTATLHOTO MapauIeNenuea. Otuer u sammTa
CHCTEMBI OTCYETa 1abopaTopHOii
Mastauk Makcsenna.
paboTsl
MastHuk O6epoOexa.
Kunemaruka OmnpezneneHye CKOPOCTH OJIETa MYJIH € MOMOIIBI0 | OTYET U 3aluTa
5 abCOOTHO KPYTHJIBHOTO OaJUTMCTUYECKOTO MasiTHUKA. 1abopaTopHOii
TBEPJOTO Tena paboThI
JluHamuka Ortuer u 3amura
6 A6COMIOTHO OnpezneneHre MOMEHTOB MHEPLUU TBEPJBIX TEI C naGopaTopHoii
TBEpJIOTO Tena MOMOIIBIO KPYTHIIBHBIX KOJIeOaHMA. PABOTEI

10




OCHOBBI MEXaHUKH

N3MepeHne MIIOTHOCTH MajbIX TENl MPABUIBHOU
Tr€OMETPUUYECKOHN (hOPMBI.

OHpeIIeHeHI/Ie JJIMH KOMCTHBIX XBOCTOB.

Omnpenenenne kodhduimeHTa TPEHUS KaUSHHUS.

OTt4eT U 3ammTa

7 | neQopMHPYeMBIX | \fexamyveckii rucTepesHcC. n1abopaTopHOH
Te R paboTsI
Ornpezenenne )KECTKOCTH MPY>KUH.
Onpenenenne moayis FOura.
Onpenenenue KECTKOCTU  NPY>KUHBI
rpaduuecKkuM CrocoooM.
Ortuer u 3ammuTa
8 | KoneBaris 1 BOMHEL Omnpezenenyre CKOPOCTH 3ByKa METOOM CTOSEH | ;1. OpaTOpHOii
BOJTHBI. paGOTHI

3aryxaromiue KoueOaHusl.

Cas3aHHBIC KOJICOaHUS ABYX MAasATHUKOB.

HanmeHoBaHue pa3jieoB AUCHUIUIMHBL (MOJIEKYJISpHas (U3MKA), H3ydaeMbiX BO 2
cemectpe (015 cmyodenmos OPDO):.

®dopma
Haumenosanue
No HaumenoBanue 1a00paTopHBIX paboT TEKYILIETO
pasnena
KOHTPOJIA
1 2 3 4
Omnpenenenue YHUBEPCAIBHOU ra3oBoy
noctossHHOU. IIpoBepka 3akona boinsg-Mapuorra.
OnpezneneHre HEM3BECTHOTO 0OBEMa COCy/a.
. N3mepenue atMmoc(hepHOro aBieHus. OTuerT U 3aImTa
WUneanbHbii .
1 s Ornpenenenue aTMOC(EpHOTO nabopaTopHOI
JIaBJICHUS, UCIIONIb3YsI 3aKkoH boitns- paboThI
Mapuotran U- 006pazHyto TpyoOKy.
Omnpenenenne BIa)XHOCTH BO3/1yXa.
OnpeneneHue BIaXXHOCTH BO3/lyXa B KOMHATe,
M3Mepss AaBJIEHUE HACBIIIEHHOTO Iapa.
Ornpenenenne TemIonpOBOAHOCTH BO3AyXa.
Onpenenenne  kod(p(UIMEHTa  BHYTPEHHETO
TpPeHus, CpeAHel UIMHBI cBOOOIHOrO mpodera u
3pGEKTUBHOTO JMaMeTpa MOJEKyJd BO3ayXa.
Ornpenenenne napaMeTpoB MOJIEKYJI, BXOJSIINX B
SBnenus p pamerp ¥, 2 1 3aIHTa
2 HepeHoca coCcTaB BO3ayxa, ucnonb3yda ¢opmyny Ilyazeiins
epeHoc Otyer
B rasax JUIL  TIpolecca MIPOXOXKIECHHsST BO3AyXa 4epes
TOHKUH Kaluuisp. .
nabopaTopHOH
Ornpenenenne BA3KOCTH BO3yXa M0 €r0 TEUECHHUIO B
Kanwuisipe.
P paboThI

W3yueHne JaMUHapHOTO U TYpOYJIEHTHOTO

TCUCHMUA ra3a.
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Tepmoaunamuka

Omnpenenenue OTHOUICHUSI  YAENbHBIX
TEIIOEMKOCTEN.

Omnpenenenue mokasarenis aauadaTbl METOA0M
Knemana-Jlezopma.

OmnpeneneHue mokasareis aauadaTel M0 CKOPOCTH

Ortyer u 3ammra

nmabopaTopHOH
3ByKa IPH Pa3HBIX TEMIIEpaTypax. paGOTHI
OmpezienieHre  TEMIEPaTypHOrO KO3 HITHEHTa
JABJICHUSL. Haxoxnenue MOILIHOCTH,
temioemkocty U KII/[ HarpeBaress.
OrmpeiernieHre TEIOEMKOCTH BOIBI.
Ompenenenre  Kod(pdUIMEHTa  BHYTPEHHETO
PeanpHble  Tra3bL|TPEHUs KUAKOCTH 0 MeToay CTokca.
JKUAKOCTH 1 Brruncnenue ko duirienTa BHyTpEHHETO TPEHUs
TBCPIBIC TCNIA | rrppiiepuna, M3MEpPSs CKOPOCTh MAACHUS B HEM
PeanbHbie CBHUHIIOBOTO HIAPHKA. 1 3al1Ta
rasepl, VsMepenne (u3MYECKHX XapakTepuctHk Bojp]| OTICET
KUIKOCTH M |Haxosk/AEHHE yIe/TbHO TeIIOTEl HCTIapeHus Boapl| 1A00paTOpHO
TBEpJbIC T€NlAa  |M3sMepeHne (PU3MIECKUX XaPAKTEPUCTHK BOJIBI. padoTHI

HccnenoBanue MMOBCPXHOCTHOI'O HATSXKCHUSA U
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BSA3KOCTH BOJBI B JHMAla3oHE TEMIIepaTyp.
Onpenenenre KOIPPUIMEHTa TOBEPXHOCTHOTO
HATSHKCHUSI BOJIBL.
Onpenenenne Kod(pPUIMEHTa MOBEPXHOCTHOTO
HATSDKEHHSI BOJBI METOJIaMH OTphIBA KalUld U
MIPOBOJIOYHOH TETIIH.
OnpezaeneHue paauyca Kamuusipa.
Omnpenencuaue paauyca KanmuJuisipa

C MCIIOJIb30BAaHUEM  (POPMYJIBI

[Tyazeiins JUISL IPOTEKaHUS KUJIKOCTH
M0 KamwuisIpy.
OnpeneneHue TeMIIEpaTypHOro KOIPPHUITUEHTA]
JTUHEHHOTO PacIIuPEeHHS METalIa.

Onpenenenne koo Punmenra JTMHEWHOTO
pacmipCHUuA AJIFIOMHUHUEBOTO, MEOHOTI'O H
JKEJIE3HOTO CTEp)XKHEH B JMAna3oHe TeMIIepaTyp,

20-100 OC.
Omnpenenenne K03PPUIMEHTa TEILIONPOBOIHOCTU

TBEP/BIX TEN.

Omnpenenenne ko3pPuIMeHTa TEMIONPOBOJHOCTH

OpPTaHWYECKOTO CTEKJIa METOJIOM CpPAaBHCHHS C

ATAJIOHHBIM 00pa3IoM U3 Y00HUTA.

CaoiicTBa TBEpPAOTO TENA.

Ornpenenenue TEIUIOEMKOCTH u
TEIUIOTHI MJIaBJICHUS METalla.

OnpeneneHne TEIUIOEMKOCTH MeTalIa.

Omnpenenenue yIEIbHOW  TEIIOEMKOCTH

AJIFOMUHU S n JKeiie3a KaJIOPUMETPHUICCKUM

METOJIOM.

CaoiicTBa TBEPIOTO TETA.

OmnpeneneHne TEIUIONPOBOAHOCTH METAJIOB U

JUDIIEKTPUKOB.

HauMeHoBaHue pa3/iesioB AMCIUILIMHBI (3JIEKTPUYECTBO W MArHETH3M), H3y4aeMbIX B 3
cemectpe (015 cmyodenmos ODO):.

q ®opmMma

aNMEHOBaHHE

Ne HanmenoBaHue 1a00paToOpHBIX paboT TEKyLIETOo
pasnena (Tembl) KOHTPOIIA

1 2 3 4

Ortuer u 3anuTa
Pabota ¢ ocriumiorpagom.

1 DNEeKTpOCTaTUKA nmabopaTopHOH
DKBUTIOTEHIIUATHHBIE TIOBEPXHOCTH. paGoTHI
Ortyer u 3amuTa
TTocTOSTHHBIH ComnpoTHBIEHUE METAILIIOB. .
2 . nabopaTopHOI
JEKTPUYECKHUIA TOK i
SIICKTPUICC OK |[I3mepenune 00IbIINX CONPOTUBICHUH. paGoThi
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CranuonapHoe u . _|Otuer u 3amura
3MEpeHHEe  TOPU3OHTAIBHON  COCTaBIISIONICH .
3 | MarHuTHOE IoJie B P p3 MeH - ragoparopmoii
MarHUTHOTO MOJS 3eMIIH.
BaKyyMe paboThI
5 Otyer u 3amuTa
JIEKTPOMAarHuTHas .
4 p N3mepenrie UHIYKTUBHOCTH KaTYIIKH. nabopaTopHOI
WHTYKITHS
paboThl
DNEKTPUUECKOE T10J1€ Oruer u 3amuTa
5 H3mepeHne dJIEKTPUYECKOTO COMPOTUBIICHUS C .
B BEIIECTBE. nabopaTropHoit
IIOMOILIBI0 MOCTa Y UTCTOHA. 6
JusnexkTpuku paboThI
6 | MaruautHoe 1nosie B Otuer u 3anuTa
BCIICCTBC. N3MepeHre MarHuTHOM NMPOHUIIAEMOCTH TOpa. nabopaTopHo
MaruaeTuku paboThI
DNeKTpOMarHuTHHIE
7 KOJIeOaHMsl. ConpoTHBIEHUE JIEKTPOIHUTOB. Orier u 3 amHEa
. nabopaTtopHoit
IlepeMeHHbBIH MoOUIHOCTH B 1IENU [IEPEMEHHOTO TOKA. paGoTBI
ANEKTPUUYECKUN TOK
YpaBHeHus
8 MakcBeInia. N3smepenne BJIEKTPUYECKON €MKOCTH| OTtéeT " 3amHEa
nabopatopHoit
KOHJIEHCATopa ¢ nmomMolbo Mmocta COTTH.
DNeKTpOMarHuTHbHIE pPaBOTHI
BOJTHBI
N3mepenne BOJIbT-aMIEPHBIX
IIpupona XapaKTEpUCTHUK TUOLO0B. Ortuer u 3amura
9 | Hocureneit  TOKAa. M3Meperue  BOJHT-aMITEpHBIX nabopatopHoit
KonTakTHbIE paboTHI
XapaKTEePUCTUK TPAH3UCTOPOB.
SIBJICHUS
DNEeMEHTHI 3JIEKTPUUECKON ETH.
HaumenoBanme pasneinoB IUCHUIUIUHBI (ONTHKA), H3ydyaeMbix B 4 cemectpe (011
cmyoenmog ODO):.
0 ®opmMma
auMEHOBaHHE
Ne HaumenoBanue nabopaTopHbIX paboT TEKYIIETO
pasjena KOHTPOJIA
1 2 3 4
[Iposepka 3axkona Mamnroca. M3yueHue BpaiieHus
MJIOCKOCTH IOJISIpU3aLIvH. Otuer u 3amuTa
1 | Mongpuzanus cera Onpenenenie KOHIIEHTPAITHH nmabopaTopHOH
paboTsl
pacTBOpa MOJITPUMETPOM.
IIposepka 3akona bprocrepa.
Onpenenenne npenoMIIsIONIETO yriia OUIPU3MbL | Oryer u 3amuTa
2 WnTepdepenmus Ddpenens. nabopaToOpHOI
cBeTa
Onpenenenue panuyca KPUBU3HBI
JIMH3BI C ITIOMOIILI0 Koserl HeroToHa. paboTsI
N3yueHune 3aKOHOB TETJIOBOTO U3JIY4YEHHUS. Otuer u 3amuTa
3 | KsantoBas onTHKa |}syyenue 3akoHOB poTOIDEKTa. 71a60paTOpHOi
paboThI
N3meneHue CKOpoCcTH CBeETa.
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N3yuenue sBneHust AMPppakium.

Ortyer u 3ammra

4 Judpakuus ceera |CpaBHeHHe U(PPAKIMOHHOIO M JUCIIEPCHOHHOIO | J1a00paTopHOK
CIICKTPOB. paboThI
Omnpenenenue mokaszatessi IPEIOMIICHUS TBEPABIX
¥l JKUJIKMX ONITHYECKUX CPEI. Ortuer u 3amura
5 T'eomeTpuieckas  |yfsyyenpe spurensHoil TpyOb 1 MUKPOCKOTA. nabopatopHoii
ONTHKA paboThI
HccnenoBanmne ONTUYECKUX CHCTEM.
HccnenoBanue IIOTPELIHOCTEN
ONTUYECKUX CUCTEM.
CpaBHeHue mu(PaKIMOHHOTO U JUCIIEPCHOHHOTO
CIIEKTPOB. OTyer u 3ammra
6 Hucnepcus ceera |Crnektpodoromerp DM-56. OnTtuueckue na60pgTop HOU
paboTHI

XapaKTCPHUCTUKU CTCKOJI.

[IpoBepka 3akona JlamGepTa.

HaunmeHnoBanue pa3zenoB IUCHUIUIMHBI (ClELHMaIbHbIE BOINPOCHI ATOMHOW M sIEpHOMN
busukm), n3ydaeMsix B 5 cemectpe (011 cmyoenmos ODO):

HaumenoBanue Dopma TEKyIIEero
Ne Copnepxanue pazzaena
pasnena KOHTPOJISI
Otyer u 3ammTa
Beenenue B OnpeneneHre OTHOLIEHUS 3apsiia SJIEKTPOHA K €ro .
1 n1abopaTopHOii
aTOMHYIO U3HUKY |Macce METOJOM MarHeTpoHa.
paboTHI
[Inanerapnas Otuer u 3amura
Atomubie mogenu JIxx. Tomcona u O. Pezepdopna. .
2 MOZEJIb aTOMa A pdop nabopaTopHOI
OmneiT @panka u ['epua.
Pezepdopna—bopa paboTsI
YpaBHeHus
3 [lIpenunrepa u N3yuenne cepHalbHBIX  3aKOHOMEpPHOCTEW  B| OTYer M 3aImra
KBaHTOBas CIIEKTpE aToMa BOJAOPO/a. nabopaTopHOi
TEeOpHs aroma |Cnektp atoMa Bogopoaa. Atom bopa. paboTEI
BOJIOpOZa
Otuer u 3ammra
MHOro31eKTpOHHBIE .
4 N3yuenue cnektpa aToma HaTpusl. nabopaTtopHoi
aTOMBI
paboThI
Onruueckue OTty4erT U 3ammTa
5 KBaHTOBBIE N3ydeHune HeoH-TeNMeBoro Jiazepa. nabopaTopHOUH
TeHEPATOPBI paboThI
OTdeT u 3ammTa
6 | PammoaktmBHOCTH |OrmpeencHre aKTHBHOCTH UCTOYHHKA. nabopaTopHOUH
paboTsl
. [TorpemuocTu npu  siAepHO-(pU3NIEeCKUX
B3aumoneiicteue OTPELIHOC p AepHO-(usuec
7 OTt4eT U 3amuTa
SJIEPHOTO U3MEPEHUSIX. .
nabopaTopHOI
U3JTy4CHHA C N3yuenne razopa3psagHOTo cUeTYMKA. PABOTHI
BEIIECTBOM

I/ISYLIGHI/IC COUHTUIIALUOHHOI'O JE€TCKTOpPA.
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DKCEPHMEHTEI W3yueHne  COMHTHUSIIMOHHOTO TaMMa-
8 OTt4eT U 3ammTa
B ¢du3uKe |cCreKTpoMeTpa. .
nabopaTopHOI
BBICOKHX .
. N3ydyeHne pacnpocTpaHeHus OeTa-u3lyuyeHUus B paboTHI
SHCpIHH HEKOTOPBIX MaTepHaiaX U B BO3/IyXeE.
CoBpeMeHHbIE
acTpoQU3MIECKUe |[I3ydeHne yriioBOro pacipeneieHus KocMuuecknx | OTder u 3ammra
MIPECTaBIICHHUSI. o =
9 pel JTydeii. n1abopaTopHOii
OtkpbiThIe JI03UMETPUYECKHE BEMYUHBI U UX H3MEPEHHS. pabortel
BOTIPOCHI (PU3UKU
Apa ¥ YaCTHULL

2.3.4 TlpumepHas TeMaTHKA KypcOBBIX padoT (nmpoekToB) Kypcossie

paboThl HE TIPETYCMOTPEHBI.

2.4 TlepeyeHb Y4eOHO-METOIMYECKOTO

of0ecreyeHMs 1JISl CAMOCTOATEILHOM

PadoTHI 00Y4AIOIIUXCS MO IUCHHUILIAHE (MOTYJIIO)

No But CPC [TepeueHs yueOHO-METOIUIECKOTO 06ecnvequ1/m NYCHUILIIMHEI 10
BBITTOJIHEHUIO CAMOCTOSITEIBHON paboThI
[IpopaboTtka .
1 | reopermueckoro Metoauueckie pPEeKOMEHJAIMK [0 OpraHM3alud  CaMOCTOSTEIbHON
pabotsl ctynentoB, PI'BOY BO «Ky6I'Y», 2012. - 33 c.
Mmarepuaa
1. Bymenesa FO0.W. Kak npaBuibHO HanucaTh pedepar, KypcoByro U JTH-
IUIOMHYIO paboThl: YueOHoe mocoOue s OakanaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocodue — DiektpoH. aaH. — M.: Jlamkos u K, 2016. — 140
C.
2 Pedepar https://e.lanbook.com/book/93331. 2. KysnenoB W.H. Pedepartsr,
KYpCOBBIE U JUITIOMHBIE pab0THI. MeToIuKa MOIrOTOBKH B 0(hOPMIICHUS
[DnexkTpoHHBIH pecypc]: yuel.
nocobue — JaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beuterskanunna A.O. JlenoBble U Hay4yHbIE MPE3EHTALUUU [ DJIEKTPOHHBIN
3 Npe3eHTalMK | pecypc]: yuyebHoe mocobue — DnekTpoH. naH. — M., bepmun: J{upekrt-
0 TeMC Menua, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

VYueOHO-MeTOANYECKHE MaTepHaIbl I CaMOCTOSITEIHHOM PabOTHl OOYYaIOIIMXCS W3
YKCJIa UHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 370poBbs (OB3) npenocraBistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHUSAM HX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUH:

I[J'ISI JiiI ¢ HapYIICHUSAMU 3PCHUA:

—B TMIeYaTHOU ()OpME YBEIIMUEHHBIM MIPUPTOM,
— B (hopMe DIIEKTPOHHOTO JOKyMeHTa, Jlis
JiI ¢ HApYUICHUSAMU CIIyXa:

— B 1e4yaTHoi (opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

I[HSI JIAI ¢ HAPYUICHUAMU OIMOPHO-ABUI'ATCIIBHOIO arlrapara:
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— B 1e4yaTHoi (opme,

— B (hopMe DIIEKTPOHHOTO JOKYMEHTAa,

JlaHHBIA TIEpEYCHb MOXKET OBITh KOHKPETH3HUPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3 Oobpa3oBaTesibHbIE TEXHOJIOTUH

[Tpu peanu3anuu yaeOHON pabOTHI IO OCBOCHUIO AUCHUILTUHBI «OO0mii puzndeckuii
IPAaKTUKyM»  HCIOJIB3YIOTCSI ~ COBPEMEHHbIe  OOpa30oBaTelbHbIE  TEXHOJIOTMH:  —
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHH; — IPOOJIEMHOE 00yUYeHHE.

JlaGopaTopHble 3aHATHSI NPOBOJATCS B CHEHMAIM3UPOBAHHBIX JIAOOPATOpPUSAX Ha
7a00paTOPHBIX YCTAHOBKAX MHIMBUIYAJIbHO WIIM TPYNIIAMU CTYACHTOB U3 2 YEIIOBEK.

D¢ dexkTuBHOCTD Yy4eOHOM EATEIBHOCTH CTYACHTOB OLIEHUBAeTCd MO OaJNIbHO-
PeiiTUHIOBOM cUCTEME.

B ydeOGHOM mporiecce UCHONB3YIOTCS CIEAYIOIINEe AKTHBHbIE M HHTepPaKTHBHbIE (op-
MBI TIPOBEJCHUS 3aHATHH: IMCKYyCCHs, NOUCKOBas Oecela, TBopueckue MHCTpyMeHThl TPU3,
pa300p KOHKPETHBIX CUTYyallUl, paboTa B MaJbIX IpyIax.

JUis 5ui ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMHU 3/10pOBBSI IIPEyCMOTPEHAa OpIraHU3alUs
KOHCYJIbTAIIHiA C HCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

4 OueHoYHbBIE CpeICTBA /ISl TEKYIIero KOHTPOJIS
yCIeBAeMOCTH H NIPOMEKYTOYHOM aTTecTannuu
4.1 @®oHJ OLIEHOYHBIX CPEACTB /ISl NPOBeIeHUs
TeKylero KOHTpoJs MexaHuka
duznyeckue BeIMYUHBI U UX U3MepeHus. CUCTeMbl €TUHUILL.
Omnpenenure npupoay 3ByKa.
Urto Takoe BhICOTa 3ByKa?
Uro Takoe nHTepdpepeHuus u audpakuys BoiaH?
Yro Takoe cTosiune BOJIHBI?
Kakue cucreMsl oTcueTa U cuCTeMbl KOOPIUHAT Bbl 3HaeTE?

No abkownPE

Onncanne ABMKEHUS MaTEPUAIBHOM TOYKM B BEKTOPHOW M KOOPAMHATHOU
¢dopme. Bextop mepemenienus. CkopocTb. YckopeHue. PasznoskeHue BekTopa MOJIHOTO
YCKOpPEHUS Ha HOPMAJIbHOE U TAHT€HLIUAIBHOE.

8. Uro Takoe mpoaoJIbHBIE U MONEpPEeYHbIe BOJIHBI, aMIUINTY/a, (a3za U CKOPOCThb
pacnpoCTpaHEeHHs BOJIHBI?

9. Yro Takoe BEKTOPHI YIIOBOI CKOPOCTH M YIIIOBOTO YCKOPEHHUs?

10. Yro Takoe MTHOBEHHAsI OCh BPALICHUS?

11. Omnpenenute cuny Crokca.

12. Yto Takoe 1060BOE CONMPOTUBIIEHUE U TObEMHAs cuia?

13. Yto Takoe BA3ZKOCTH KUIKOCTH?

14. JTaiiTe onpeneneHue JaMUHAPHOTO U TYpOYJICHTHOTO TCUCHHUSI.

15. Yto Takoe ynciao Peitnonsnca?

16. CopmynupyiiTe mpuHIMN OTHOCUTENbHOCTH [ anmes.

17. IlpnurHa NOCTOSTHCTBA CKOPOCTH CBETA.

18. Onpenenute cnencreue u3 nmpeodpazoBanuii JlopeHia.
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19. OTHOCHTENBHOCTH OJHOBpeMEHHOCTH. JmuHa ABWXKyIIerocs tena. Temn xoaa
IBIKYIUXCs 4acoB. CI0XKEHHE CKOPOCTEH.

20. Copmynupyiite 3akoHb bepHymm.

21. CpoiicTBa KHAKOCTEH U Ta30B. 3akoHbI TuapocTaTuku. CTarmoHapHOE
JBUKEHHE KUJKOCTU. Y paBHEHUE HEPA3PhIBHOCTH.

22. Cuitbl 1 B3auMOICHCTBUA. UeThIpe THIIa B3aUMOICHCTBUN M MX CPaBHUTEIbHAS
XapaKTEepUCTHKA.

23. Chopmymupyiite 3akonbl HproTOHA.

24. JlepopManusi CIUIOIIHBIX — cped. Ympyras u ocTaTo4yHas

nepopmanus. KonmndectBeHHas xapakrepuctuka aedopmanuii. 3akoH 'yka, Monyib
HOura. Dueprus ynpyrux aedpopmanuii.

25. HennepruanpHple  BpalIaloOmIdecs CUCTeMbl KoopauHat. KopuommcoBo
yckopenue. Cuiibl MHEpUUM BO Bpauwlamolleiicss cucreme koopauHaT. HenHepuumaibHas
crcTeMa KOOpAMHAT, CBA3aHHAs C TOBEPXHOCTHIO 3eMJIH.

26. MoMeHT uMITyabca. MOMEHT CHITBL. Y paBHEHHE MOMEHTOB.

27. MomeHT cwuitbl, IecTBYIOMIEH Ha cucteMy. LIeHTp Mace. YpaBHEHUE MOMEHTOB
JUISL CUCTEMBI MaTepUaIbHBIX TOYEK.

28. 2.0mnpenenenne HeMHEpUUAIBHBIX crcTeM. Cuitbl mHepMy. HenmHepuuaibpHbie
CUCTEMBI, ABWXKYIIHECS NpsAMonnHeiHo. Hesecomocts. I'paBuTanmoHHas W WHEpTHas
Macchbl.

[TpuHIMIT SKBUBAJICHTHOCTH.

29. 3aryxatomue konedbanus. Jlorapupmudeckuit 1eKpeMeHT 3aTyXaHusl.

30. Cucrema MaTepHabHBIX TOUeK. MIMITyIibe cucTeMbl. MOMEHT UMITYIIbCA.

31. Pabora cwibl. Kunermdeckas oHeprus. CwioBoe mone. Pabora B
MOTEHIIUAJILHOM IIO0JIE.

32. CnoxxeHne neprneHIuKyIpHBIX Konebanuii. @urypsr Jlnccaxy.

33. BekropHas nuarpamma. [IpesncraBienue koieGaHui B KOMIUIEKCHON dopMme.

34. Cnoxenne KonebaHuil OJHOTO HarpaBiieHus. bueHus.

35. CBsi3p  cuJIbl C TOTEHUMAIbHOW »Hepruedl. HopMupoBka NOTEHIMAIBHOM
SHEPrUU. DHEPTHS B3aUMOJEHCTBUS.

36. MaremaTHuecKkasi CYIIHOCTb 3aKOHOB COXPaHEHHs. 3aKOHBI COXpPaHEHHs
SHEPTUH, UMITYJIbCa U MOMEHTA UMITYJIbCa B HEPENATUBUCTCKOM CIIydae.

37. MaremaTnueckuil 1 GU3NYECKUN MasITHUKH.

38. OOmue cBeleHUS O KOJEOAHHMSX. YPABHCHHS TapMOHUYCCKUX KOJICOAHWMI.
["apMoHMUecKuit ocIIIATOp. DHEprus KoueOaHu.

39. CooTHomieHHe MEXAy Maccod u dHeprueil. CBsi3b 3aKOHOB C CHMMETpHUEH
IIPOCTPAHCTBA U BPEMEHH.

40. 3aKoH BCEMHPHOTO TATOTEeHUs. [ paBuTanimoHHas sHeprus. 3akoHb! Kerurepa.

41. 2.Cyxoe Ttpenue. Bsskoe Tpenue. Tpenue kauenus. PabGora cuin TpeHus.
SBnenue 3acros. SABnenne 3anoca. ®opmyna Crokca.

42. JIBwkeHue Tena, 3aKperyieHHOro B Touke. I'mpockombl. ['mpockomudeckuit
addexr. [Ipeneccus m HyTanusi OCU TUPOCKOIIA.

43. BoiBeaute ypaBHeHHE MeriepcKoro.

44, BeiBenute popmyiny [{nonkoBckoro.
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45. O0mue cBelCHUS O PEISITUBUCTCKOM JIBUKECHHUS TN MEPEMEHHOW MAacChl.
OO61as xapakTepuCcTUKa Pa3INYHbIX BUJIOB PEAKTUBHBIX JBUTATENICH.

46. AHanory NoCTynaTeIbHOrO M BPAIaTeIbHOTO ABMKEHHS.

47. KuneTtnueckas 3Heprus Bpallamolerocs Teepaoro rena. Pabora u MOIIHOCTh
BO BPALLATEIbHOM JIBUYKEHUU.

48. YpaBHeHue ABMKeHUs TBepAoro Tena. [lonstue o TeHzope nnepuuu. [ naBHbIe
OCH U TJIaBHbIE MOMEHTHI HHEPLIUU.

49. Beinyxnenable konebanusi [lepexonHbiii pexxuM. AMIuutyaHas U (a3oBas
pe3oHaHCHBIE KpuBbIe. JJ0OpOTHOCTB.

50. BeruriciieHne MOMEHTa WHEPIIMM OTHOCHUTEIBHO ocu. Teopema ['tolireHca —
[Ireitnepa

MonexynspHas ¢puzuka
Onummure TpOCTEHIIIYI0 MOJIENb BEIIECTBA — UCAIBHBIN ra3.
Kakwue ymporienus 1enanich Mpu BIBOE OapoMeTpudeckoi (GopMyItb?
Kak MOXHO MpHONHM3UTENBHO OIICHUTH BBICOTY aTMOC(hephI?
OO6bscHute puznueckuil cMbIca pacnpenenenus boiabimana.
KaxoB ¢u3ndeckuii cMBICI (YHKIIUU PACIIPEICTICHISI MOJIEKYJI 10 CKOPOCTSIM?

© 0k wbdPE

IIpuBenuTe npUMepsl NCIIOJIB30BAHNS BaKyyMa B TEXHUYECKHUX YCTPONCTBAX.
7. B uém cymHocTth siBieHuil nepeHoca? KakoBbl OHU M NpU KaKUX YCIOBMSIX
BO3HUKAIOT?
8. TMouemy muddy3ust KUIKOCTEH NMPOUCXOAUT 3HAYUTEIHHO MEIJICHHEE, YeM
i dy3us razoB?
9. Yro HazpBaroT ko3 durpieHToM 1uddy3un (BI3KOCTH, TETUIONPOBOIHOCTH)?
OT Kakux mapaMeTpoOB OH 3aBUCHT I ra3oB?
10. Kak BSI3KOCTH Tra30B 3aBUCHUT OT TEMIICPATyPhI?
11. TTouemy ternoémkocts Cp 6oubine TermoéMkocT Cv?
12. Yo mpomcXoauT C TEMIIEPAaTypOii ra3a, €CIIi OH PaCIIUPSETCS ITPU OCTOSTHHOM
naBieHun?
13. YTo mpoucxoauT ¢ TeMIepaTypoii ra3a, €CJIi OH pacIIupseTCs aanadaTnIecKu?
14. B nu3enbHOM JBUTATENE BO3JYX IMOJBEPracTcs OYeHb CHIIBHOMY U OBICTPOMY
cxkaruto. JIst gero 3To aenaercs?
15. Kakue KOHCTPYKIIMU «BEYHBIX JBUTATENEN» «CO3JaHbl» IO
3aKOHaM MOJIEKYJISIpHOU pu3uku?
16. O0pscHUTE  paznuuue 9KCIIEPUMEHTAIBHBIX U30TEPM u
M30TEPM, COOTBETCTBYIONIUX ypaBHEHNIO Ban-nep-Baanbca.
17. Kakyro XuAKOCTh MOKHO HAJIUTh B CTaKaH BbIIIE €ro Kpaés?
18. Iouemy y BCEX BEIIECTB MTOBEPXHOCTHOE HaTSKEHHE
YMEHBILAETCS C YBEJIMUYEHUEM TEMIIEpATyphl?
19. XKunkue nekapcTBa 4acTO OTMEPAIOT KaIUIAMU. SIBIISETCS JIM 3TO AOCTATOYHO
TOYHOU Mepoit?
20. Yro Takoe «OMMeTaI» U TJe OH PUMEHSETCs?

DIEKTPpUYECTBO U MarHETU3M
1. DOnexrtpuueckoe mnone. 3akoH Kynona, mnoneBas TpakToBKka 3akoHa KyioHa,
HaMpsKEHHOCTh HJIEKTPUYECKOT0 MOJIs, IPUHIIMI CYHEPIO3ULIHH.
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2. lloHsATHE TOTOKAa BEKTOpa HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOro mouyd. Teopema
Octporpaackoro — ['aycca. @opmyInpoBKa U JOKA3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpaackoro — l'aycca. @opMynupoBKa W HpUMEpPHl MPUMEHEHHS K
pacyeTy AIEKTPOCTaTUYECKUX IMOJIEH: IOCKOCTH U 1Iapa.

4. llorenuman. IloTeHUManbHBIA XapakTep 3JIEKTPOCTATUYECKOIO I0JIsl, IOHSATHE
NOTEHLIMaNa, Pa3HOCTb [TOTEHIIUAJIOB.

5. IloreHuman TOYEUHOro 3apsiia, BBIUKUCICHHE [OTEHIMAla Uil CilIydaeB IO,
CO3/71aBa€MOI'0 CHUCTEMOM TOYEUYHBIX 3apsA0B M IUIOCKUM KOHAEHCATOPOM; CBSI3b MEXIY
HaIPSKEHHOCTBIO U TOTEHIUATIOM.

6. Dnexrpudeckuii qunoisk. [Tone qumors.

7. DNEeKTpUYECKUil JUMOJIb BO BHEIIHEM 3JIEKTPUUYECKOM IOJIE.

8. IIpoBogHMKM B »dIeKTpocTaTH4eckoM rose. [lore BHYTpM W Ha TMOBEPXHOCTH
MIPOBOJIHUKA.

9. DNeKTPOeMKOCTh,  KOHJIEHCATOphL,  pacyer  d3JekTpoeMkocTH.  CoenuHeHHe
KOH/JIEHCAaTOPOB.

10. DHeprust SIEKTPUYECKOTO TMOJIs. DHEPrusi 3apsHKCHHOTO MPOBOJIHHMKA, JHEPTHUS
3aps’KEHHOI0 KOHJIEHCATOPA, SHEPT Ul JIEKTPUUYECKOIO MOJIS.

11. JIusnexTpuku B 3JEKTpUYECKOM Toje. MonekynspHas KapTHHA HOJISpU3ALUU
JUAJIEKTPUKA, BETMYMHBI, XapaKTEPUIYIOLIUE TOJIAPU3ALUIO TUIIEKTPUKA.

12. TlocTostHHBIH 37eKTpUYecKuii TOK. 3akoHbl OMa 1 [Ixoyis - JIeHIa B MHTETpaIbHOM U
muddepeHaIbHON Gpopmax.

13. TlpaBmna Kupxroda.

14. MarnuTHOeE 1oJie TOKOB B BakyyMe. [IoHsiTHEe MarHuTHOTO 1o, 3akoH buo - CaBapa -
Jlannaca, pacuer BEKTOpa MarHUTHOM MHAYKLHUHU U1 KOHEYHOI'O OTpe3Ka TOKa U KPYroOBOT'O TOKA.

15. Teopema O UMPKYIALUU BEKTOpa MAarHUTHOM MHIYKIMH, BHUXPEBOH XapakTep
MarHUTHOTO IIOJI, MPUMEHEHHE TEOPEMbl O LUPKYISIMM K pacuyeTy MarHuTHOTO MOJs B
COJIEHOU/IE, BHYTPH MPSIMOTO NPOBOTHUKA.

16. MarHuTHBI MOMEHT KPYTOBOTO TOKa. MarHUTHBIN TUTIOJIb, TIOJI€ AUIIONS, MAarHUTHBIH
JTUTIOJIb BO BHEITHEM MAarHUTHOM IIOJIE.

17. JleiicTBue MarHMTHOTO TOJIA HAa TOKM W 3apsaabl. IIpoBOJHMK B MarHHUTHOM IOJe€,
B3aWMO/JICUCTBUE 2-X TPOBOJHUKOB C TOKOM.

18. PaGora mpu mnepeMelieHuN MPOBOJHUKA C TOKOM B MarHUTHOM IIOJIe, paMKa B
MarHMTHOM IOJI€.

19. Cuna Jlopenma.

20. DnexrpoMarautHas nHAyKIHS. OneiTel @apases, npaswio Jlenna, popmyna mist DJ1C
JIEKTPOMAarHUTHOW MHAYKIIMH, TPAKTOBKa MaKcBellIa sIBI€HUS YIEKTPOMarHuTHOM NHYKIIVH.

21. CaMOWHIYKIIHS. NHIyKTUBHOCTB, dbopmyna ot DJC

CaMOMHIYKIMH, NCYE3HOBEHNE U YCTAHOBJIEHUE TOKA B LIETIH, COJEPIKAIEH NHIYKTUBHOCTb.

22. TlepeMeHHBII TOK. XapaKTEPUCTHKA IIEPEMEHHOT0 TOKa, IIeTIb, COAepKallasi aKTHBHOE
COIPOTUBIIEHUE, EMKOCTh U MHIYKTUBHOCTb, PE30HAHC HAPSKEHUI.

23. MomHOCTh B IIeNU IEPEMEHHOTO TOKa.

24. Dnextpuueckue koaebanus. MaeanbHbli KoiaeOaTeIbHBINH KOHTYD.

25. Bonnbl. PacnipocTpanenue BOH, ypaBHEHHE TIJIOCKON U chepruieckoi BOIH, (ha3oBast
CKOPOCTb, BOJJHOBOE ypaBHEHHUE.

26. DIeKTpOMarHuTHbIE BOJHBL. TOK cMelieHusi, ypaBHeHue MakcBesia U X GUu3ndecKui
CMBICJI, BBIBOJ] BOJJTHOBOI'O YpaBHEHUs U3 ypaBHeHU MakcBeia.
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27. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

28. MarnutHoe Tmoji€e B BellecTBe. Bekrop HamarHuuumBaHusg. (OCHOBHbBIE 3aKOHBI
MarHUTHOT'O TI0JIE€ B BEILIECTBE.

29. IIpupona 3JIeKTPUYECKOro TOKa B METaJlIaX U MOJTYIMPOBOIHHUKAX.

30. DnekTpuvecKue sBICHUS B KOHTAKTaX.

31. TepmoanekrpuuectBo. SBnenus [lenpThe u ToMcoHa.

32. Konebanust mpy HAJTUYHH 3aTyXaHHUS.

33. Pe30oHaHC TOKOB B LIETIH IEPEMEHHOTO TOKA.

OnTuka

1. B uem 3akiroyaeTcs 3aKOH NPEIOMIIEHUsI cBeTa?

2. Or  4ero 3aBHCUT BEJIMYMHA KQXKYIIErocss MOTHATHS

npeaMeTa, paccCMaTpUBaEMOTr0 Yepe3 CTEeKIIO?

3. Urto Ha3bIBaeTCs MpeAETbHBIM YTIIOM MTOJIHOTO BHYTPEHHETO OTPasKEeHUs?

Kak 3aBHCHT moKa3aTelb MpeoMIICHHS pacTBOpa OT KOHIICHTPAIIUH?

5. Kak ycrpoena 3putensHas tpyo6a?

6. Yro Ha3bIBaETCS YBEIMYCHHEM ONTHUECKOU TPYObI?

7. Yro Ha3bIBaETCS MOJIEM 3PEHUS TPYObI?

8. Uewm ornmuaertcs 3purtenbHas Tpyda Kerepa ot TpyOs! ['anmnes?

9. Uro Takoe aneprypHas quapparma?

10. Yro Takoe yncnoBas aneprypa?

11. B 4em 3akiio4aeTcs yCiIOBHE CHHYCOB?

12. Yem oTnmgaeTcs amoxpomMar ot axpomara?

13. KakoBo ycTpoHCTBO OKYJISIPHOI'O MUKpomeTpa?

14. B yem cocTouT siBieHUE UHTEphEpeHIINU cBeTa?

15. Jaiite onpenenenre nHTephEepeHIIHH.

16. Kakue BosHBI Ha3bIBAIOTCS KOrepeHTHbIMU? Kak (opmynupyroTcs yciaoBus
KOT'€pPEHTHOCTH JIBYX BOJIH.

17. Kak BblUHCIAETCS CyMMapHasi HWHTCHCHBHOCTh TIPU HAIOXKEHHUH JIBYX
MOHOXPOMAaTHUECKUX BOJIH OJMHAKOBOW YaCTOTHI, NOJSPU30BAHHBIX B OJJHOM MJIOCKOCTH?

18. Ilpn kakuX YCIOBUSAX BO3ZHUKAIOT M KaK PACCUMTHIBAIOTCS Min M max
WHTEHCUBHOCTH NPH UHTEP(HEPEHIIUH IBYX BOJIH?

19. IMoctpoiite xox nyueit B cxeme FOHTra, paccynTarh pa3HOCTh XO/a JIydeill u
IMPUHY UHTEP(EPEHIIMOHHOM MOIOCHI.

20. TocrpoiiTe x0ox Tydeit B Ounpusme OpeHers, BRIBEAUTE POPMYIIBI AJIsl pacdeTa
HIMPUHBI UHTEP(HEPEHIMOHHON MOJIOCHl M MAaKCUMAJIbHOIO YHCIa MHTEP(EPEHIIMOHHBIX
T10JIOC.

21. TlpuBenute oNTHYECKYIO cxemy HHTepdepomeTpa MaiikenbCcoH, OOBSICHUTE
MIPUHIUI €T0 JICHCTBHSL.

22. JIns 9ero ucnoiab3yroTcess HHTepdepoMeTphl?

23. B yem 3axmrovaetcs npuHIun [ toirenca - ®penens?

24. Yewm otimuaercs nudpakiuu Openens ot nudpakiuun Opaynrodepa?

25. Kak popmynupyercs yciaoBHE BOSHUKHOBEHHSI MAKCUMYMOB U MUHUMYMOB MpU
IU(pakIUy CBEeTa HA eI’

26. Kak BiusieT mupruHa e Ha TuQpaKIimoHHyI0 KapTHHY?
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27. Kak mocTpouTh BEKTOPHYIO AHArpamMMmy st OTIpeICTICHUI aMITTUTY/IbI
KoJieOaHuH B cirydae TUPPAKIIUU OT IIeu?

28. Uto mpexacraBisger co0oil audpakiMOHHAs peIIeTKa, JaTh OIpEAcIICHHUE
rapameTpos, XapaKTepU3yIOINX  JU(PPaKIHOHHYIO peieTky?

(mocTosiHHAA, TEPHO/I, pa3pelIaroiias CHOCOOHOCTb, YIIIOBas U IMHEHHAs JUCTIepCust).

29. Kak BeIrsiauT audpakiMoHHas KapTHHA npu audpaknuu Ha perrerke? J[aTh
KaueCTBEHHOE U KOJIMYECTBECHHOE OINHUCAHUE.

30. Kakas cBs3b cymiecTByeT MeKIy qudpaknueii u nuarepdepeHnueii?

31. Kakoii cBeT Ha3bIBACTCS MJIOCKOTOJIAPU30BAHHBIM?

32. B uéM cocTOWT sIBIIEHUE ABOWHOTO JIy4EIPEIIOMIICHUS?

33. Uro Takoe onTH4ecKas OCh?

34. Kakue 1I0CKOCTH B KPUCTAIJIE Ha3bIBAIOT TIIaBHBIMU?

35. [loyeMy WHTEHCHUBHOCTH CBETa TMPONOPIIMOHATBHA KBAJIPaTy aMILUIUTYIbI
BEKTOpa

36. Kak dhopmynupyercs 3akon bprocrepa?

37. Kakue cymecTByIOT CIIOCOOBI MOTy4eHHS TUIOCKOTIOIIPH30BAHHOTO CBETa?

38. Kakue BeriecTBa Ha3bIBAIOTCSl ONTHYECKU AKTUBHBIMU?

39. Yem oTiMyaercss DJUIMIITHYECKH TIOJSPU30BAHHBIA CBET OT JIMHEWHO
MOJISIPU30BAHHOT0?

40. Kak wmsroraBnmBaercsi mpu3Ma HHKOIST M B WeM 3aKII0YaeTcsl MPHUHIUI ee
paboThI?

41. Kakue MaTepralibl TPUMEHSIOTCS TSI U3TOTOBIICHHS TTOJISIPOUIOB?

42. Kakye  KpHCTalJbl  Ha3bIBAIOTCS  IOJOXHUTEIbHBIMHM, a  Kakue —
OTPHUIIATEILHBIMU?

43. YeMm oTiMyaeTcs CIEKTpasIbHAsi CBETUMOCTD Tejla OT HHTETPaIbHOMN?

44. Yto HazbIBaeTcs K03()PUIMEHTOM MOTJIONIEHUs Tesa?

45. Kakoe Teno Ha3bIBaeTCsl a0COIIOTHO YEPHBIM U KaKoe cepbiM?

46. B yem cyTtb 3akoHa Kupxroda?

47. V3noxwuTte nepBblii 1 BTOpoil 3akoHbl BuHa.

48. Kak popmynupyercs 3akoH Ctedana—bonbiiMana 151 aOCOIMIOTHO YEPHOTO U
ceporo Ten?

49. Tlpusenute popmyny Ilnanka, onuchIBaOIIYIO U3TyYeHHE a0COTIOTHO YEPHOTO
Tena.

50. Kakue 3aKkOHBI MOTYT OBITH TOJOXEHBI B OCHOBY OECKOHTaKTHOT'O M3MEpPEHUs
TeMmnepaTypsl Tein?

51. Yro Takoe sipkocTh Tena? Kak cBA3aHbI SpKOCTb U CBETUMOCTh?

52. Kakwue Tema Ha3piBatoTcs JamoepToBckuMu? Kak 3Byunt 3axoH JlambGepra?

53. B uém 3akmiovaercs sBieHHE BHYyTpeHHero ¢oroaddexra? B kakux
(OTONPUEMHUKAX OHO UCIIOJIb3YETCS.

54. B ueM 3akiirouaeTcs SBICHUE BEHTUIHHOTO (hoTodddexra?

55. Kakoga cyTtb 3akoHOB (oTodPdekra?

56. Kak popmynupyercs ypaBHeHue DitHiuTeiHa a1 Gpotordpdexra?
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57. Yro Ha3biBaeTcs pabOTOM BBIXOA JIEKTPOHA U3 MeTaslia?
58. 13 Kakux YYacTKOB COCTOMT BOJbTaMIIEpHAsi XapaKTEPUCTUKAa BaKyyMHOI'O
¢dorosnemenTa?
59. Uro noHMMarOT 101 KpacHOU rpanuiieit porordpdexra?
60. YTo moHMMAIOT MO TEPMHHOM 3ajiep KUBaroliee HanpspkeHue? CrennanbHble
BOITPOCHI AaTOMHOM | SIIEPHOUN (DUBHKH
1. KakoB ¢usudgeckuii CMbICT 9rced M u N B 00001eHHoi ¢popmyne banbmepa?
2. KakoBbl JUIMHBI BOJIH CaMbIX KOPOTKOBOJHOBOW W JUIMHHOBOJIHOBOW JIMHUN CEepHUH
[Tamena?
3. KaxkoBa yiHa BOJIHBI, COOTBETCTBYIOIIAs rpaHuiie cepun baibmepa?
4, KakoBa yacToTa roJIOBHOM JuHUHU cepuu Jlaiimana?
5. ATOMBI BOAOPOJA HAXOJATCS B COCTOSIHUM ¢ N = 5. CKOJNBKO JIMHUN COAEPKUT €ro
CHEKTp U3JIydyeHus?
6. B uem cocTouT cyTh KOMOMHAIIMOHHOTO TpUHIHIA PuTma?
7. Hcnonp3yss KOMOMHALIMOHHBIA MPHUHIMII, MOKKUTE HA OJHOM U3 MPHUMEPOB, Kak
MO>KHO MOJYYHUTh YaCTOTY JUIsl BTOPOM JITMHHOBOJIHOBOM inHUU cepuu [lamiena.
8. KakoBbl paznuuus Mexxay Mozensio atoma Pesepdopna u reopueii bopa?
9. Ilouemy w™mopmenp aroma Pesepdopna HecoBMecTHMa € TPEICTABICHHSIMHU
KJIacCUYeCKOr (hU3uKu?
10. Pa3zpsacuute cMbicn noctynaroB bopa. Kak ¢ ux moMomnipio 0OBSICHUTH JTMHEHYATHINA
CIIEKTp aToMa Boj1opoja’?
11. Ucxonst u3 Tteopum bopa, ompenenute CKOpocTb JIBUKEHHUS OJJIEKTpOHA Ha
IIPOU3BOJILHOM SHEPTEeTUUECKOM YPOBHE.
12. Omnpenennte MakCUMalbHYIO AJTUHY BOJHBI CBETA, IPU KOTOPOH BO3MO>KHA HOHM3ALIUS
aToMa BOJI0OPOJia, HaXOAIIETr0Csl B OCHOBHOM COCTOSTHUU.
13. Kakyto sHepruto (B 3B) momkeH umeTh POTOH, YTOOBI IEPEBECTH aTOM BOJOPOAA U3
OCHOBHOT'O COCTOSTHHUS B COCTOSIHHE € N = 57
14. CpaBHuurte TIepBbIi GOPOBCKHIA pajuyc i aToMa Bogopoa u st He™.
15. B yem 3axiro4aroTcsi MPOTUBOPEUNS U HEOCTaTKU Teopuu atoma bopa?
16. B vem cymHoCTh onbiToB ®@panka u ['epra?
17. Kaxue ocHOBHBIE BBIBO/IbI MOJKHO CZENIaTh HA OCHOBaHUM onbiToB Ppanka u ['epra?
18. Tlpu KakOoM yCKOPSIOIIEM ITOTEHITHAIe OyIeT HaOI0IaThCs pe3Koe MaJICHUe aHOTHOTO
Toka B onbITax ®panka u ['epua, ecinu TpyOKy 3alIOJHUTH aTOMapHBIM BOJOPOIOM?
19. OObsicHUTE, HAa KaKUX y4YacTKaX BOJBTAMIEPHOW XapaKTEPHCTHUKH HMEIOT MECTO
YIPYTHE U Ha KaKUX — HEYIIPYTHE CTOJIKHOBEHHUS SIEKTPOHOB C aTOMaMH.
20. B uem 3aKimrouaeTcs CTATUCTHYECKAs! HHTEPIIPETAINS BOTHOBOW (DYHKIIHH?
21. JInst kKakuX 4acTHIl crpaBeasiuBo ypaBHeHue Llpenunrepa?
22. Tlouemy ypaBuenwue LlIpenuHrepa chopMymupoBaHO KaK BOJTHOBOE ypaBHEHHE?
23. 3anuiuTe BpeMEHHOE U cTallMoHapHoe ypaBHeHus Llpenunrepa u nmpoaHanusupyire
ux.
24. CoBepIuuTe nepexo/ OT BpeMeHHOro ypaBHeHus Llpennnrepa k cTalilioHapHOMY.
25. 3anumuTe OJHOMEPHOE BpPEMEHHOE M cTanuoHapHoe ypaBHeHus lllpeaunrepa u
[IPOAHAIU3UPYUTE UX.
26. 3anumuTe BpEeMEHHOE M CTalmoHapHoe ypaBHeHus l[lIpemunHrepa B omepaTopHON
dopme 1 IpoaHaTU3UPYHTE HX.
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27. Kakoif BBIBOJ MOXHO CJe€laTh, CPAaBHUB cTanuoHapHoe ypaBHeHue lllpenunrepa c
ypaBHEHUEM JJi1 COOCTBEHHBIX 3HaYCHHM U COOCTBEHHBIX (YHKIIHIL?

28. Uro MOXKHO cKa3zath 00 onepaTopHoit popme ypaBaenus Llpeaunarepa?

29. Kaxkas gactuna sBisgercsa cBoOOIHON?

30. ITokaxkute, YTO PHEPTETHUECKUI CIIEKTP CBOOOTHO IBIMIKYIIEHCS YaCTULBI SBISETCS
HEIPEPHIBHBIM.

31. Haiinure COOCTBEHHEIE 3HAYECHUS SHEpPruu JaCTHUIIbI B

OJTHOMEPHOM
«MTOTEHIUAIBHON IME» C OECKOHEYHO BHICOKMMHU «CTEHKAMH.

32. KakoBa HaumMeHbIIasgs YHEPrHsl YacTULIBI B <IIOTCHIHAIBLHOM sME» C OECKOHEUHO
BBICOKUMHU «CTECHKAMM»?

33. OObsicHUTE, TOUYEMYy HAWHU3IIEE COCTOSHHE OCHWULITOpa HE MOXeT 001aaarh
HYJIEBOU dHEPIUei.

34. Kakumu cBoiicTBaMU MUKPOUYACTHI] 00YCIOBIEH TYHHENIbHBIN 3 PeKT?

35. 3anummure crannoHapHoe ypaBHenue [lpenuarepa st BOJOPOIOTIO00HON CHCTEMBI.
[TpuBenuTe mpuMepsl BOAOPOIOTOAOOHBIX CHCTEM.

36. Ilouemy Hamboee MOAXOMAIICH KOOPAWHATHON CUCTEMOH I PACCMOTPEHHUsI aToMa
Bojiopona  siBhsieTrcss  cepuueckas? Ilpoananusupyiite (KaueCTBEHHO) XOJA  PELICHHS
ctaronapHoro ypauenus lllpenunrepa ans aroma Boxopoaa B chepUUECKUX KOOpIMHATAX.
Kakue BbIBO/BI CIIEAYIOT U3 €r0 pelieHus?

37. 3anumuTe COOCTBEHHBbIE 3HAUEHHUs DSHEPrUM DJEKTPOHa B aTOME BOJOPOJa,
onpenenseMble pemeHneM ypaBHeHus llpennHrepa, n npoananmmsupyire ux. B yem orinuuue u
CXOJICTBO C pe3yibTaTamMu Teopuu bopa?

38. Kakue BenWuuHBI I 3JEKTPOHA B aTOME OIPEJENICHBI, €CJIM M3BECTHBI KBAaHTOBBIC
guciaa n, | u m?

39. Iloyemy KBaHTOBas MEXaHWKAa HE HCIOJB3yeT NpEACTaBICHHE 00 AIEKTPOHHBIX
opourtax? Yto XxapakTepu3ytoT KBaHTOBbIC uucia N, | u mi?

40. Kakue BeTUYMHBI, XapaKTepHU3YIOUIME 3JIEKTPOH B aTOME BOAOPOJAA, KBAHTYIOTCS?
3anuiuTe COOTBETCTBYIOUINE (POPMYIIBL.

41. TIpencraBbTe CHMBOJIMYECKYIO 3aIMCh 3JICKTPOHOB B COCTOSIHUSX ¢: 1) N =3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42. KakoB (pmu3n4ecKuii CMBICI pacTpeie]IeHHS ITIOTHOCTH 3apsi/ia B JJIEKTPOHHOM 001ake?

43. Chopmynupyiite npaBuiia oTOOpa s OpOUTAJILHOTO M MAarHUTHOTO KBaHTOBBIX
yucesn. Beerna nmu onn BeinosiHsitorcs? Kak MokeT H3MEHSATHCS TJTaBHOE KBAHTOBOE YUCIIO?

44, Kakue mnepexonbl cooTBETCTBYIOT cepun Ilamena? Hcmonp3yiiTe CHMBOIMYECKYIO
3aMMch COCTOSHUM.

45. KakoB KBaHTOBO-MEXaHHUYECKUN CMBICI IIEPBOTO OOPOBCKOTO paanyca?

46. B yeM oTiim4re BHIBOJIOB KBAaHTOBOW MEXaHWKH W Teopuu bopa s 1S-coctosHUsS
AJIEKTPOHA B aTOM€E BoJopoa’?

47. DNeKTpOH B aTOME BOAOpOoAa HaxoauTcs B IS-cocrosHuu. Ompenenute Hambosee
BEPOSATHOE PACCTOSIHUE AJIEKTPOHA OT sJIpa.

48. B yem (u3nMyecKuil CMBICI TIOCTOSHHOW paJMOaKTHMBHOTO pacmnanga? Kak MoxHO
MIPUATH K BBIBOJTY, YTO PaINOAKTUBHBIC CBOMCTBA 3JIEMEHTA 00YCIOBJICHBI CTPYKTYpPOH €ro sapa?
MoxHO I5M yKa3zaTh, KakMe sjpa W KOIJla pacmaiyTcsi B paJHOaKTUBHOM o0pasle 3a
paccmatpuBaemoe Bpems? [louemy?

49. Yto Takoe akTUBHOCTH U yJeNIbHAsl aKTUBHOCTD Ipernapara?
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50. Kakue xapakTepHCTUKH paJMOaKTUBHOIO pacraja ONpeAessioT €ro HHTEHCUBHOCTD?

51. Hapucyiite rpaduk 3aBucumocT In A (A — akTHBHOCTB IIpemnapara) oT BpeMenu. Kakue
JAaHHBIC MOTYT OBITH U3 HErO MOTy4YEHBI?

52. Kak 1 BO CKOJIBKO pa3 U3MEHHUTCS YUCIIO siiep PaAHOaKTUBHOIO BEIIECTBA 3a BpeMs,
paBHOE JABYM Mepuojam noirypacmnana?

53. Kak (1o xakoMy 3aK0HY) U3MEHSETCS CO BPEMEHEM aKTUBHOCTh HYKIUAa?

54. Belpazute cpeaHee BpeMsl JKM3HU PaJMOAKTUBHOIO Spa Yepe3 IOCTOSHHYIO
paZoaKTUBHOIO pacmaja.

55. UTo mpooIKUTENIbHEE — YETHIPE Meproia NoJypacnasa Uil TpU CPEJHUX BPEMEHHU
JKU3HU PaIMOAKTUBHOTO sA1pa?

56. Kakast monmst HyKiIHMIa pacmajgeTcs Ha MPOTSHKEHUHW JIBYX CPEIHUX BPEMEH J>KU3HU
paZioaKTUBHOTO sijipa?

57. KakoBO COOTHOIIEHUE MEXKIY CPEIHUM BPEMEHEM JKU3HHU PaJUOAaKTUBHOIO SApa U
NepuooM IoJiypacnaaa?

58. Kaxkas 10511 Ha4aJIbHOTO KOJIMYECTBA PAAHMOAKTHBHOTO U30TOTA PACIIaJIeTCs 32 BPeMs,
paBHOE cpeiHEN MPOJOHKUTEILHOCTH KU3HU 3TOT0 U30TONA?

59. Kak wu3MeHUTCS OSHEPrus HCIYCKAaeMBbIX O-YaCTHIlI C YBEJIMYECHHEM IIepHoja
noJtypacnajaa paguoakTUBHOTro 3emMeHTa? OTBeT 000CHYITE.

60. Kak OOBSICHUTh OTPOMHOE pa3inyuue B MEpPUOJaX MOJypachaaa o-paauO0aKTUBHBIX
sanep?

61. HaGmromaeTcs i paquoakTUBHBIN paciaj CBOOOIHBIX TPOTOHOB? HEUTPOHOB?
[Touemy?

62. Kak MOXHO oTIHYUTH [-371EKTPOHBI OT SJIEKTPOHOB KOHBEPCHU?

63. UTo JNEeXUT B OCHOBE METOJOB HAOMIOJEHUS W PETUCTPAMH PaTUOAKTHUBHBIX
U3ITy4EeHUI?

64. KakoB mpHHIUN ACWCTBUS MOJTYIPOBOJIHUKOBOTO cueTynka? B deM mpemmyInecTBo
MCIIOJIb30BaHUs TBEPIOM CPEMBI IO CPABHEHUIO C razom?

65. B uem cX0JCTBO M pa3IMyKe AIEKTPOHHBIX U TPEKOBBIX JETEKTOPOB?

66. Kakne BO3MOXKHOCTH Ui WCCIIEAOBAHUS OTKPBIBAIOTCS TPH TOMEIIEHUH Kamephl
Buiibcona B MarHuTHoe mnose?

67. IlpuBenute, MOSICHUB, OCHOBHBIE XapaKTEPUCTUKH JETEKTOPOB.

68. JlaiiTe XapakTepUCTHKY SIBJIEHUS, JEXKallero B OCHOBE pabOThl YEPEHKOBCKOTO
CYETUHKA.

69. B 4em cx0JICTBO | pa3audne BUILCOHOBCKOH U MU y3noHHON Kamep?

70. Kak B 4epeHKOBCKOM CUCTYHMKE MOKHO Pa3JIeITUTh YACTHIIBI IO Maccam?

71. YeM gnyumie perucTpUpoOBaTH BBICOKOPHEPTETUYHBIE MUKPOUYACTHIIBI: KaMepou
Buiibcona mim nmy3slppkoBoi kamepon? [louemy?

72. Kakue u3 mpuBEIEeHHBIX CUETYUKOB MOTIIN OBl OBITh OOBEIMHEHBI €IUHBIM Ha3BAHUEM
«razopas3psIHbIE CYETUUKU»?

73. B uem OOLIHOCTH U pa3IndyKe BCEX PACCMOTPEHHBIX TPEKOBBIX AETEKTOPOB?

74. Tlouemy mpoONOPIIMOHATIbHAS KaMepa OJHOBPEMEHHO BBIMOJIHSACT (PYHKIIUU TPEKOBOTO
JeTekropa?

75. B Kakux TpeKOBBIX JETEKTOpax MpHU MPOYUX PABHBIX YCIOBUAX JUIMHA TpEKa camas
kopoTtkas? [Touemy?

25



76. MOXXHO 11 C TIOMOUIbIO CUETYUKOB | eiirepa—Mroiiepa U3MEpsATh SHEPTUIO YACTHUIL?
[Touemy?

4.2 ®oH/ OLEHOYHBIX CPEICTB JJIsl MPOBeIeHUs MPOMEKYTOUHOMH aTTecTAlNU

OrneHOYHBIE CPEICTBA [T HHBAJIHJIOB U JIUL] C OTPAaHMYCHHBIMHI BO3MOXHOCTSIMHU 310POBBSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAJIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOIUMOCTH MHBAIMAM U JIMLIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBbs IPEAOCTABIACTCS JOIOIHUTEIBHOE BpeMs /ISl TOATOTOBKH OTBETA HA SK3aMEHE;

— TIpU MPOBEACHUU IMPOLEIYPHl OLEHUBAHUS PE3yIbTaTOB 00YUEHUS WHBAIUIOB
U JIAL C OFPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JJ0POBbsS IIPEyCMATPUBACTCS UCIIOIb30BAHNE
TEXHUYECKUX CpPEACTB, HEOOXOAMMBIX UM B CBA3M C HX HWHAUMBUAYAJIbHBIMU
OCOOCHHOCTSIMU;

— TpU HEOOXOIUMOCTH JAJsl O0YYAIOUUXCs ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0pOBbSI 1 MHBAJIUIOB MPOLIEAYPa OLICHUBAHHS PE3YIHTATOB OOYUEHUS 0 TUCIHILIHHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponienypa oueHHBaHUSA PE3yAbTATOB OOYUYCHHS WHBAIHMIIOB M JIUI C OrpaHHYCHHBIMH
BO3MOXXHOCTSIMU 3/I0pOBbSl 10 JUCHUIUIMHE (MOJIYJIIO) MpeAycMaTpUBaeT HPEJOCTaBICHUE
uHpopMauuu B (GOpMax, aJaNTHPOBAHHBIX K OIPAaHUMYEHHUSM HX 310pOBbS U BOCIPUATHS
uH(popMauu:

Jlnist 1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B Ie4yaTHoM ¢opMe yBelIHYeHHbIM HpudTomM, — B (GopMe 3IEKTPOHHOIO
JIOKYMEHTA.

JIist L ¢ HapyIeHUsIMM CITyXa:

— B Ie4aTHoil (opwme,

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEILHOTO amapara:

— B IeyatHoil (opwme,

— B (hopMe AMEKTPOHHOTO JOKYMEHTA.

JlaHHBI TepedyeHb MOXKET ObIThb KOHKPETHU3UPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa
oOydJaronuxcs.

5 IlepeuyeHb OCHOBHOIi U 10NIOJHUTEIbHOH y4eOHOM JUTEPATYypPbl, HEOOX0AMMOM A5
OCBOCHUS THUCHMILIMHBI (MOIYJIs1)
5.1  OcHoBHasi JIuTepaTypa

Mexanuka

1. Hponos, U.E. Mexannka. OCHOBHBIE 3aKOHBI [ DJIIEKTPOHHBIN pecypc] : yueo.
nocobue — DneKTpoH. faH. — Mocksa : U3parensctBo "JlabopaTopus 3nanuit", 2017. — 312 c.
— Pexum poctyna: https://e.lanbook.com/book/94115 2. Hpomos, WU.E. 3amaun mo oOiei
busuke: YueOHoe mocoodue [ DneKTpoHHBIHN pecypc] : yueo. mocodue — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlaus, 2018. — 420 c. — Pexum mocryma: https://e.lanbook.com/book/99230 3.
Anemkesud, B.A. Kypc o6meit ¢puzuku. Mexanuka [ DneKTpoHHBIH pecypc] :
yue0. mocobue / B.A. Anemkesuy, JI.I'. lenenko, B.A. KapaBaeB. — DnektpoH. 1aH. — MockBa
: @usmatiut, 2011. — 469 c. — Pexxum nocryna: https://e.lanbook.com/book/2384
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MonexynspHas pusuka
1. XKyxa M.A. MonekynsapHas ¢usuka: Tekctsl jgekuuii / M.A. XKyxa. — Kpacno- nap:
Ky6anckwii roc. yu-1, 2011.
2. Hponos, N.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBINH pecypc] :
yae0. mocodrue — DieKTpoH. gaH. — MockBsa : U3parensctBo "JIaboparopus 3nanwmii", 2015.
— 210 c. — Pexxum nocryna: https://e.lanbook.com/book/84090
3. AuemkeBnu, B.A. Kypc oOmeli ¢usuku. MonekynsipHas ¢usuka [DneKTpOHHBIH

pecypc] : yuaeb. — DnektpoH. naH. — Mocksa : @uzmariut, 2016. — 312 ¢. — Pexum nocryna:
https://e.lanbook.com/book/91145

DJIEKTPUUECTBO U MAarHETU3M
1. Cagennes, U.B. Kypc obmieit puzuku. B 5-u 1. Tom 2. DnekTpruuecTBO U MarHeTU3M
[DnexTpoHHbIH pecypce] : yued. nocodue — DnexTpoH. aaH. — Cankr-IletepOypr: Jlans, 2011. —
352 c.
Pesxxum noctyna: https://e.lanbook.com/book/705.
2. Jlannc6epr, I'.C. DnemenTtapubiii yaeOHUK Qu3uku. T.2 DIeKTpUYECTBO U MarHeTU3M

[DnexTpoHHBIH pecype]: yued. — DnekTpoH. naH. — Mocksa : @u3matiurt, 2011. — 400 c. —
Pesxxum poctyna: https://e.lanbook.com/book/2240.

3. Upomos, N.E. 3agauu no obmieit pusuke: yuebHOE IOCOOHE T BY30B [ DIICKTPOHHBIN
pecypc] : yueb. mocobue — DnekTpoH. 1aH. — Mocksa: U3natenbctBo "Jlaboparopust 3HaHMit",
2017. — 434 c. —

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

Orntuka
1. bonnapes, bopuc Brnagumuposuu. Kypc obmieit pusuku [DnexkTpoHHBIN pecype] :
B 3-X KH. : yueOHUK a5 OakanaBpos . KH. 2 : DnekTpomMarseTusm, onTuka, KBantoBas ¢uzuka / b.
B. Bonnapes, H. I1. Kanamnukos, I'. I'. Cniupus. - 2-e u3a. - Mocksa : FOpaiit, 2017. - 441 c. -
https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.
2. Casennbes, U. B. Kypc o0mieit ¢pusuku [ InekTpoHHBIN pecypce] : yueOHoe mocodue: B 3
T. T. 3: KBanToBas ontuka. AtomHast pusuka. dusnka TBepaoro tena. @uU3nka aTOMHOTO sijipa U

anemeHTapHbix yactun / M. B. CaBenbes. - 11-e uzn., crep. - Cankr- IlerepOypr : Jlans, 2017. -
320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Tamcus MBanoBHa OcHOBBI (U3HMKH. BOJIHOBas W KBAaHTOBas ONTHKA
[Tekcrt] : [yue6HOe mocobue] / T. U. Tpodpumosa . - M. : KHOPVYC, 2011. - 215 c. : un. - ISBN
9785406011959.

CrniennanbHble BOMPOCHI aTOMHOM U AJIepHON (PU3UKH

1. Myxun K.H. DxcnepumenTanbHas saepHast gusuka. B 3-x t1. T. 1. ®usuka atToMHOT0
snpa [DneKTpoHHBIN pecypc]: yuebd. — DnektpoH. naH. — Cankr-IletepOypr: Jlans, 2009. — 384 c.
— Pexxum nocryna: https://e.lanbook.com/book/277.

2. Myxun K.H. DkcnepumenranbHas saepHas ¢pusuka. B 3-x 1. T. 2. ®usuka saepHbIX
peakiuii [ DneKTpoHHBIN pecypc]: yued. — DnekTpoH. naH. — Cankr-IletepOypr: Jlans, 2009. — 326
c. — Pexxum mocryma: https://e.lanbook.com/book/279.

3. Myxun K.H. OkcnepumentanbHas snaepHas ¢uszuka. B 3-x 11. T. 3. Dusuka
AJIEMEHTAPHBIX YaCTHIl [DIEKTPOHHBIN pecypc|: yueb. — DnektpoH. aaH. — Cankt-IleTepOypr:
Jlanb, 2008. — 432 c. — Pexxum nocryma: https://e.lanbook.com/book/280.
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5.2  JlomoJiHMTEeJbLHAS JIUTEPATypa

Mexanuka
1. Byruxos, E.1. ®usuka: Mexanunka [DnekTpoHHBIA pecype| : yueb. mocobue / E.M.
byrukos, A.C. KonaparbeB. — OnekTpoH. 1aH. — Mocksa : @uszmariut, 2008. — 352 c.
— Pexxum pocryma: https://e.lanbook.com/book/2128 2. Kanamuukos, H.IT. OcHoBbI pu3uKH: B
2 1. Tom 1 [DnekTpoHHBIH pecypc] : yueo.

/ H.I1. Kanamaukos, M.A. CMOHIIBIpEB. — DJEKTPOH. 1aH. — Mocksa : M31aTenbCcTBO
"Jlaboparopus 3Hanuii", 2017. — 545 c. — Pexwum nocrymna: https://e.lanbook.com/book/94088 3.
I'punkpyr, M.C. JIabopaTopHbIif MPAKTUKYM 10 (pU3UKe [ DIEKTPOHHBIN pecypc] :

yue6. mocobue / M.C. I'punkpyr, A.A. Bakymiok. — Dnekrpos. gan. — Cankt-IlerepOypr : JIanb,
2012. — 480 ¢. — Pesxxum moctyna: https://e.lanbook.com/book/3811

MonexyssipHas Gpu3uka
1. byrukos, E.W. ®u3uka: CTpoeHue U CBOMCTBA BEILECTBA [ DIEKTPOHHBIH pecypce] : yued.
/ E.W. byrukos, A.C. Kounparee, B.M. Y3nun. — DnektpoH. naH. — MockBa : ®u3MaTIIuT,
2010. — 336 c¢. — Pexum pocryna: https://e.lanbook.com/book/2127 2. T'punkpyr, M.C.
JlaboparopHblil mpakTUKyM MO (u3HKe [DIeKTPOHHBIN pecypc] :

yueb. nocobue / M.C. I'punkpyr, A.A. Bakyntok. — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans,
2012. — 480 ¢. — Pexxum moctyna: https://e.lanbook.com/book/3811

3. Casenbes, M.B. COopHHK BOIPOCOB U 3a1a4 10 o0mIel (husuke [DNeKTpOHHBIH pecypc]
: yue6. nocobue — DnekTpoH. aaH. — Cankr-IlerepOypr : Jlanp, 2016. — 292 c. — Pexum
noctyna: https://e.lanbook.com/book/71766

DIIEKTPUYECTBO U MAarHETU3M

1. TMupamumBuim, [I.A. D1eKkTprudecTBO U MarHeTU3M [ DJIEKTPOHHBIN pecypc] : yueo.
nocobue / lII.A. ITupamumBunm, E.B. [llanaruna, H.A. Kansesa, E.A. IlonmikoBa. — D1eKTpoH.
naH. — Cankr-IlerepOypr: Jlans, 2017. — 160 c. Pexxum
noctyma: https://e.lanbook.com/book/91880.

2. DNEeKTPUYeCTBO W MarHeTH3M: MPaKTUKyM Mo pemieHuto 3amady / denepambHoe
rOCyJapCTBEHHOE OFOJDKETHOE 00pa30oBaTeIbHOE YUPEKIEHHE BBICIHIETO MPOdhecCHOHATBLHOTO
oOpa3zoBanus «KemepoBckuii rocynapcTBeHHbI yHHBepcuTeT»; cocT. FO.M. Iloneiranos. -
Kemeposo: KemepoBckuii rocyaapcTBennslii yausepeutet, 2014. - 80 c.: wi. - bubnuorp. B KH.;
To >xe [DnexkTpoHHBIH pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. Hy6posckwuii, B.I'. DnektpuyectBo u MarHetusm: COOpHHK 3a/ad U MPUMEPHI UX
pemenus: yuebHoe nocooue / B.I'. lyoposckwii, I'.B. Xapnamos. - HoBocubupck: HI'TY, 2011.

- 92 c. - ISBN 978-5-7782-1600-6; To xe [DneKTpOHHBIH pecypc].
http://biblioclub.ru/ index.php?page=book&id=228733.
Onruka

1. Canex, baxaa E.A. Ontuka u ¢poronuka. [Ipuniuns! u npumenenus [Tekcer]: [ydeOHOoe
nocobue : B 2 1.]. T. 1 / b. Canex, M. Teiix ; nep. ¢ anrn. B. JI. JlepOoBa. - JlonronpyaHbrii:
Wurennexr, 2012. - 759 c., [4] n. wn.: wi. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u poronuka. [Tpuniunsr u npumenenuns [ Tekcr]: [yueOnoe
nocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; nep. ¢ anrn. B. JI. JlepOoBa. - JlonronpyaHbrii:
Wurennexr, 2012. - 780 c., [8] . mi. : mi. - ISBN 9785915591355.
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3. Cxanupyromias JIeKTpOHHAsI MUKPOCKOIHS ¥ PEHTTEHO-CIIEKTPAIBHBI MUKPOAHATN3
B MIpUMEpax MpakTuueckoro npumeHeHus [Tekcrt] : yuebHoe mocobue A CTyAEHTOB By30B / M.
M. Kpumran, U. C. Scaukos, B. U. [Tonynun u ap. ; [mox obmr. pex. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : wi. - (Mup ¢usuku 1 TeXHuku). - bubdauorp.:
c. 55-56. - ISBN 9785948362007 .

CriernanpHbIe BOITPOCHI aTOMHOH U AApHON (DU3UKH

1. OcHoBsl sinepHOM Gusuku [Tekct] : mabopatopHsiii mpakTukyM / [cocT. A. I1. Bapkos
u ap.] ; M-Bo oOpazoBanusi u Hayku Poc. @eneparuu ; Kyol'Y. - Kpacnonap : [KyOanckuit
rocyznapcTBeHHbll yHuBepcutet], 2011. - 103 c.

2. Tonuapoma H.I'. YacTuiiel 1 aToMHBIC sijipa. 3a/1aud ¢ PEHICHUSIMUA U KOMMEHTapUSIMU
[DnexTpoHHbI pecype]: ydeb.-meton. mocodowe / H.I. T'owmwapoma, b.C. Wmxanos, N.M.
Kanurono. — OnekTpoH. maH. — MockBa: @usmatiut, 2013. — 448 c. — Pexum nocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas pusuka u nozumerpusa. COOpHUK 3a7a4: yueOHOe mocodue Jiist
By30B / A.b. Ca3onoB, M.A. boropoackas. — 2-e u3f., uctp. u gon. — M.: UsnarensctBo IOpaiiT,
2018. — 98 c. — (Cepust: Cneumanucr). — I'pup YMO BO. — Pexxum nmoctyma: www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACC81.

5.3 Ilepuoamyeckue U3IaHUs:

B mupe Hayku

XKypHan skcriepyMeHTalbHON U TEOpeTHUECKON (PU3NKU
N3Bectus poccuiickoit akagemun Hayk. Cepus puznueckast
WnxeHnepHo-(pru3nYecKuii xKypHal

[TuceMa B )KypHaJ SKCIEPUMEHTAIbHON U TEOPETUUECKON (DU3UKHU

ok wnPE

VYenexu (u3NYecKMX HayK — €KEMECSUHBIA JKypHasl. DIEKTPOHHAs BEpCHUs
YKypHaja: aHHOTaIuu, cTaThi B hopmate pdf.
7. W3Bectus BbICIINX Y4eOHBIX 3aBeJCHUN. SlnepHas sHEepreTHka
8. HmxeHepHO-(hU3MUECKHii KypHAT
9. Tucema B )xypHan «Du3nKa dIEeMEHTAPHBIX YaCTUI] H aTOMHOTO SiApa
10. ITucbMa B sKypHaJI SKCIEPUMEHTAIBHOM U TEOPETUUECKOH (pu3nku
11. ®wusuka >eMeHTapHBIX YaCTHI] M aTOMHOTO s/Ipa
12. Snepnas dusuxa
13. SnepHas Gpu3MKa U UHKUHUPUHT
14. buodwu3zuxka.
15. Bectauk MI'Y. Cepusi: ®usnka. ACTpOHOMHUS.
16. XXypHan npukiIagHON MEXaHUKH U TEXHHYECKON (PU3UKH.
17. Kypuan texauueckon Gu3HKu.
18. UzBectust BY30B. Cepusi: @usnka.
19. UmxenepHas pusnka.
20. MenunuHcKas (u3HKa.
21. ITpuGoOpsI U TEXHUKA IKCIICPUMEHTA.
22. ®uzuka. Pedeparusnbiii xxypaair. BUHUTU.
23. Bectauk CIIOI'Y .Cepust: ®uzuka. Xumusi.
24. XypHai 3KCIIepuMEHTaILHON U TEOPETUICCKON (DU3HKHY.
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25. UzBectus BY3oB.Cepust: Puzunka.

26. XypHan npukIagHOW MEXaHUKH ¥ TEXHUYECKON (DU3UKH.
27. XypHan TeXHHYeCKOW (PU3UKH.

28. N3Bectus BY3o08. Cepust: Ousnka.

29. ITpuGopsI U TEXHUKA SKCTICPUMEHTA.

Jl1s 0OCBOEHUS IMCUUILIMHBI MHBAIMIAMU U JIUIIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU
3I0pOBbsl UMEIOTCS M3/IaHUS B DJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaX
«Jlanp» n «Opaii».

6 Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIeKOMMYHUKANIMOHHOI ceTH « AHTEpHETY,
He00XO0AUMBIX JI1 OCBOCHM S AUCHUIIIMHBI (MOXYJIA)

1. Dnexrpounas 6ubaHoTexa FOPAWIT: www.biblio-online.ru

2. DnekrpoHHo-6nbMoTeuHas cuctema JIAHD: https://e.lanbook.com

3. Undpopmanmonnass cucrema «EmuHOEe OKHO JocTynma K 00pa3oBaTelbHBIM
pecypcamy»: http://window.edu.ru/window

4. bubnunoTeka 3NMeKTPOHHBIX yueOHukoB: http://www.book-ua.org/

5. AHHOTHpPOBaHHBIA TeMaTHYECKHil KaTanor VHTepHET pecypcoB MO (U3HKE:
http://www.college.ru/

6. ®enepanbHbIA o0Opa3oBaTeNbHbIH opTal:
http://www.edu.ru/db/portal/sites/res page.htm

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

. bonpmast Hayunas 6ubnmoreka: http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4YHBII o0Opa3oBaTeNbHbIH OpTaI:
http://www.en.edu.ru/catalogue/

10. YuebHO-0Opa3oBarenbHass  (pu3uko-mMareMaTtudeckas  OuOmuMoTeka  caiita
EgWorld: http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlexuuu no ¢usuke s BY3og: http://physics-lectures.ru/

13. Texuunueckas 6ubnamoreka: http://techlibrary.ru/

14. «Snepuas ¢duzuka B WuTepHerex:

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

(o0)

7 MeTtoauyeckue ykazaHusi AJs 00y4aroluXcsl 0 OCBOEHUIO TUCIUIIIUHBI (MOAYJIsT)

JUis  yCHeUIHOro OCBOEHHUS JMUCHMIUIMHBI «OOmMi (U3NUECKUN MPaKTUKYM» TNpU
CaMOCTOSITENIbHOU paboTe CTY/IEHT JOKEH UMETh!
1) KOHCHEKT JIEKIUif B OyMa)XHOM WJIH 3JICKTPOHHOM BHUJIC;
2) y4eOHOe mocoOue B COOTBETCTBUH CO CITMCKOM JIUTEPATYPhI;
3) Terpamum ans  nabOpaTOpHBIX paboT (TpeOOBaHHS IO BBIMOJHEHUIO H
0 OpMIICHHUIO JTA0OPATOPHBIX PAOOT UMEIOTCS B TAOOPATOPHUH MOJIEKYISIPHOU (DU3UKH).
CtyzneHTy HEOOXOIMMO CHCTEMAaTHYECKH PabOTaTh 10 N3YYCHUIO TEOPETUIECKOTO
MaTepuaa, OCBOCHHIO TUIIOBBIX MPHEMOB PEIICHHS 3a7a4 1Mo (hU3MKE U IPHOOPETEHUIO HABBIKOB
SKCTIEPUMEHTAIBHON PabOTHI.
CamocrosarenbHass paboTa COAEPKUT CIEAYIOIIUE BUABI y4eOHOM JIeATENIbHOCTH
CTYACHTOB:
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—  TEOPETUYECKYIO CaMOMOJATrOTOBKY K Y4eOHBIM 3aHATHIM U K SK3aMEHY 110 KOHCIIEKTaM
U y4eOHOH JIuTepaType;

— odopMmIIeHHE OTYETOB IO pe3yJibTaTaM JIa0OpPaTOPHBIX PadOT; — MOMCK MH(OPMAIHU
10 3aJJaHHOI Teme B ceTu MHTepHeT.

®I'OC BO Tpebyer mNOAroTOBKM OakalaBpOB K HAYYHO-HCCIEIOBATEIbCKONH U
MHHOBAIIMOHHOW BHJIaM NPO(GECCUOHATBHON IESTEIbHOCTH, a (PU3UKa SBIISICTCS OJHON U3 OCHOB
Hay4YHO-TeXHHYecKoro nporpecca. [1o3romy 11t pa3BUTHS TBOPUYECKOTIO MBIIIJICHUS U B KAUECTBE
METOJMKH IPAKTUYECKOIO IPUMEHEHUs IOJYYEHHBIX Ha JIEKIUSAX 3HAHUU CTyJeHTam
PEKOMEHIyeTC Sl U3YYCHUE U TIPUMEHEHUE TEOPUH pelieHus n3ooperarenbckux 3anad (TPU3). [lns
BeimoyiHeHUs TPU3-3amanuii cTyeHTaM HE0OXO0IMMO MMETh HaudaiabHbie 3HaHUs o TPU3. s
3TOr0 PEKOMEHYETCSl CAMOCTOATENbHO: 1) M3yunTh 3JEKTpOHHYIO KHUTY «BBenenue B TPU3.
OcuoBuble moHsTUss U moxxoxael» (http://www.altshuller.ru/e-books/); 2) u3yuuts marepuaibi
Bukunenuu (http://ru.wikipedia.org/wiki/), Hauunas co cioBa «TPU3»; 3) mpoyecTh KHUTH IO
TPU3 u3 6ubnuorexu KyoI'Y; 4) moceruts coorBercTBytonme TPU3-caiThl.

VY CcneuHocTb OCBOCHHUS CTYICHTOM y4eOHOM JTUCIMIIMHBI OTPAXKACTCs B €T0 pelimuHee —
cymMme OayjioB, KoTopas (GopMHUpYyeTCsl B TEUeHHE CEeMECTpa IO pe3ysbTaTaM BBIIOJIHEHHS
JIOMAITHUX pabOT ¥ TBOPUECKUX 3aJJaHUI, TECTUPOBAHUS, KOHTPOJIbHBIX pabOT, YCTHBIX OIIPOCOB,
BHYTPHUCEMECTPOBOI aTTeCTallMU, 3aLIUT JJaOOPAaTOPHBIX pabOT M aKTMBHOCTH HA CEMHUHApPCKHUX
3aHATUSX.

Ha camocrosTenbHylo paboTy CTyIOeHTOB, corjacHo TtpeboBanusm PI'OC BO mno
HalpaBJICHUIO paauopu3uKa OTBOAMTCA OKosio 46% BpeMeHM OT oOLed Tpyl0eMKOCTH
JucUIUIMHbL. CONpOBOXK/IEHUE CAaMOCTOATEIbHON pabOThI CTY/IEHTOB MOXKET ObITh OPraHU30BaHO
B cieayomumx Gopmax:

— COCTaBJICHMEM HWHIUBUIYAIbHBIX IUIAHOB CAMOCTOSITEILHOM paboThl KaXJIO0ro u3
CTYJICHTOB C yKa3aHUEM TeMbI U BUI0OB 3aHATUN, OPM U CPOKOB MPECTABICHUS PE3YIbTATOB;

— TPOBEJCHHUEM KOHCYIbTAlU (MHIUBUAYAJIbHBIX WJIM TPYNIOBBIX), B TOM YHCIE C
PUMEHEHHUEM JAMCTAHLIMOHHON Cpeibl 00y4EHH .

Kpurepuii oneHkn 3¢ (HEeKTUBHOCTH CaMOCTOSITENbHOM paboThI CTYI€HTOB (hopMupyercs B
X0J1e MPOMEXYTOUHOTO KOHTPOJIS IIPOLecca BBIMOJIHEHUS 33JaHUI U OCYILLECTBIISIETCS Ha OCHOBE
Pa3INYHBIX CIOCOOOB B3aMMO/IEHCTBHSL.

B cooTBeTcTBUU € 3TUM IPH NPOBEIEHUH ONIEPATUBHOIO KOHTPOJISI MOTYT UCIOJIb30BATHCS
KOHTpPOJIbHBIE BOMPOCHI KaK K BBINOJHSAEMBIM paboTam 1a00paTOpHOTO MpakTHKyma, Tak U K
COOTBETCTBYIOILIUM Pa3zesiaM OCHOBHOW JUCIIUILINHBL.

B ocBoeHMM DUCHMIUIMHBI WHBATUAAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
310pOBbsl OOJIBIIIOE 3HAUEHHE MMEeT HHIUBUAYyalbHass ydyeOHass paboTa (KOHCYJIbTAllUH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WNunuBuyanbHble KOHCYJBTAlMM MO TpPEAMETY SBISIOTCS BaXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIMM HWHAMBHyaIH3allMd OOyYEHHsI U YCTAaHOBJICHHIO BOCHHUTATEIBHOTO KOHTAKTa
MEXIy MpernojaBaTesieM M O00y4aloIlMMCS WHBAIMAOM WM JIMIOM C OTpaHUYEHHBIMH
BO3MO>KHOCTSIMH 3710POBBSI.

8 IlepeueHb HH(POPMAIHOHHBIX TEXHOJIOTH, HCMOJIb3yeMBbIX MPH OCYIIECTBJIEHUH
00pa30BaTeILHOI0 MPOIEcca MO JUCHUILIHHE (MOTYJIIO0)

8.1 IlepeuyeHb HH(POPMATMOHHBIX TEXHOJIOTHIA

1. KoHCynbTHpOBaHUE TOCPEACTBOM 3JIEKTPOHHOM MOYTHI.
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2. Mcnionb30BaHue JIEKTPOHHON Ipe3eHTanuu Ha caiite Moodle Ky6I'Y.

8.2 IlepeueHb HEOOXOAUMOI0O MPOrPAMMHOIO0 00ecneYyeHus

1. Cpena MoxynpHOTO AMHAMHYECKOTO 00yueHust Moodle.
8.3 IlepeueHb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. CmpaBo4HO-TIpaBOBas crcremMa «KoHCynbTaHT [Trocy»
(http://www.consultant.ru)

2. DnexrponHas oubanoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)

3. DIeKTpOHHBIH Kartajaor Hay4yHOU O6ubnmorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).

4. DnexTpoHHas OuOimoTedHass cucTeMa «YHHBEpPCHTETCKash OuOIHOTeKa
ONLINE» (http://biblioclub.ru/index.php?page=main_ub_red).

5. DnekTpoHHas OUOIMOTEYHAS cucreMa u371aTeNibCTBa «JIaHb»
(https://e.lanbook.com).
6 DnekrponHas oubaunoreunas cucrema «tOpaiit» (https://www.biblio-online.ru).

9 Marepua/jibHO-TeXHHYecKas 0a3a, He00X0AMMAs /ISl OCYIIeCTBJIEHH S
00pa3oBaTe/ILHOIO MPoIecca MO JMCUHUILIHHE (MOTYJII0)

MaTepI/IaJ'ILHO'TeXHPI‘IeCKOC obecrneucHue JAUCIHUITIIMHBI

Ne Bun pabor
(MOIynsl) ¥ OCHAIIIEHHOCTh

CrneunanusupoBanHas  jaboparopus wmexanuku (216C),
ocHamieHHass ~ jaOopatopHbiMu  Kommiekcamu  JIKT u
HE00XO0IUMBIM J1a00PaTOPHBIM 000PYIOBAaHUEM.
Cneunanu3upoBaHHas J1adOpaTOpUsl MOJIEKYJISPHONH (U3UKH
(227C), ocHamennas nabopatopHbiMu kKomruiekcamu JIKT u
HE00XO0AUMBIM JIA0OPATOPHBIM 000PY/JOBAHUEM.
CneunanusupoBaHHass  JlabopaTtopust  DJIEKTpUYeCTBa U
1 JIaboparopreie MarHeTusma (318C), OCHAIIeHHAs 1a00paTOPHBIMU
3aHATHA komruiekcamu  JIKT u  HeoOXxogumbIM  1a00OpaTOPHBIM
o0opyoBaHuEM.

CrermanusupoBanHas jgabopatopus Ontuku ¢usuku (312C0),
OCHalleHHass  JlabopatopHeiMu  Komiuiekcamu  JIKO  wu
HE0OXOIUMBIM J1a00PaTOPHBIM 000PYIOBAaHHEM.
Crienmanu3upoBaHHas Jjga0opaTopus aTOMHOM M sJepHOU
¢uzuku (225C), ocHalieHHas J1a0OpaTOPHBIMU KOMIUIEKCAaMHU
JIKT 1 HeoOX0IMMBIM JIAOOPATOPHBIM 00OPYIOBAHUEM.

2. Aynuropus 314C, ocHalleHHass KOMIbIOTEPHOM TEXHHUKOU C
CaMocrosTenbHas MOJKJIFOYEHUEM K ceTh IHTepHeT.

pabota Aynutopusa 204C, ocHalieHHas: KOMIIBIOTEPHOM TEXHUKOU C
MOJKJIFOYEHUEM K ceTu IHTepHeT.
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