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1.1 Mean ocBoOeHNS TUCHHUIIJINHBI

VYueOnas mucuurumaa b1.B.15 «O0muii puznueckuii MpakTUKyM» CTaBUT CBOCH IICIBIO
chopMupoBaTh y CTYACHTOB 0a30BbI€ TEOPETHYECKHME 3HAHUS 00 OCHOBHBIX SIBJICHHSX,
MOHSITHUSIX, MOJIEJISIX, 3aKOHAX M METOAAaX MEXaHHWKH, MOJCKYISIPHOU (DU3MKH, DJIEKTPUIECTBA U
MarHeTu3Ma, OITHKH, CIICIHAIbHBIE BOIPOCHI aTOMHOW W SAEpPHOW (U3HMKH, a TaKKe NaTh
HABBIKU BBIMOJTHCHUS MTPAKTUYECKOTO BHITIOJTHEHHS Ta00OPATOPHBIX paboT.

1.2 3amauyy AUCIUILINHBI

— HW3Y4YEHUE TEOPETUUYECKUX OCHOB, MOHSATUM, 3aKOHOB W METOJOB HCCIIEJOBAaHUN
MEXaHUKH, MOJICKYJISIPHOW (DU3UKH, DJIEKTPUYECTBA M MAarHeTH3Ma, OITHUKH, CIeIHaIbHBIX

BOIIPOCOB aTOMHOM U siIepHON (pU3HKHY;
— O3HAKOMJIGHHME C TpaHHMLAMH HPUMEHMMOCTH (PU3MYECKMX MOJeled M Teopuil,
HCIIOJIB3YCMbIX IJIA OITMCAaHU A (bH?;I/I‘-IGCKI/IX ﬂBﬂeHHﬁ;
— OBJIaJICHUE HABBIKAMHM M METOJIaMH BBIIOJHEHUS Ja0OpaTOPHBIX pabOT MO OCHOBHBIM

paszzenaM MEXaHWKH, MOJCKYJISIpHOW (HU3MKH, OJJIEKTPUYECTBA W MarHeTu3Ma, OITHKH,
CIIEIIMAJILHBIX BOIPOCOB aTOMHOM U sIIEPHON (PU3UKH;
— IpUOOpETeHHEe  YMEHHUS  HWCIOJIb30BaTh  3aKOHBI  (DU3WUKKA Ui pEIICHHS

€CTECTBEHHOHAYUYHBIX U TEXHUYECKUX 3a/ay;
— NpUOOpETEHHWE HABBIKOB IIOMCKa JIOMOJHUTEIbHOM HHPOpMAUU [0 MEXaHHKH,
MOJIEKYJISIPHOM (DU3MKM, SJIEKTpUYECTBA M MAarHeTu3Ma, ONTUKH, CIELUAIBHBIX BOIPOCOB
ATOMHOU U sIIEpHON (DPU3HKH, CBI3aHHON C UX UCTOPHEH M COBPEMEHHBIMH JJOCTHKEHUSMH.

1.3

MecTo AucuMILUIMHBI (MOAYJ51) B CTPYKTYpe 00pa3oBaTe/IbHOIl NPOrpaMMbl

JucuunnuHa «OOummil ¢u3nyeckuil MpakTUKyM» OTHOCHTCS K BapHaTUBHOW YacTH
bnoka 1 monyns «O6mas gpusmka» ydeOHOro riaHa.

1.4  IlepeuyeHb IMIAHMPYEMBIX Pe3y/IbTATOB 00yYeHHSs MO JMCHUILIMHE (MOLY.II0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl
WN3ydyenne paHHONW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OPMUPOBAHHUE Y

00yYaroIuXCsl CIeTYIONUMX KOMITETEHIIUN:

Ne WNnpnexc Copnepxanne B pesynbrare n3ydeHus: yueOHON TUCIUTUINHBI

. | KOMTET KOMIIETEHIIUU o0yuaromuecs J10IKHbI

" | eHuuu (nm e€ gacTm) 3HATh YMeTh BJIJIETh

1 |OIIK-1 | cnocoOHOCTBIO MAaTE€MAaTHKY U IIPUMEHSTH Ha CITOCOOHOCTBIO K
UCIIOJIb30BaTh B €CTECTBCHHBIE IpakTHKe 0a30BbIe | OBJIAJAECHHIO
npodeccuoHalbHOM HAyKH, UX 3HaHUA B o0sacTu | 6A30BBIMU
JesTeIbHOCTY 0a30Bbl€ | MCIIOJIb30BAHUIO B | MAaTEMAaTUKU U 3HAHUSIMU B
€CTECTBCHHOHAYUYHbIE npodeccroHaNBHOM | €CTECTBEHHBIX HAyK, | 00JIacTH
3HAHMUS, BKIIFOUast JeSITENIbHOCTH UX UCITIONB30BaHUI0 | MAaTEMATUKU
3HaHUs O IIpeaIMeETe U B €CTECTBEHHBIX
o0BeKTax N3ydeHus, npoeccnoHambHON | HAyK, UX
METO/aX UCCIIENOBAHNU, JESTENbHOCTU UCIIOJIb30BaHHIO
COBPEMEHHBIX B
KOHLICIIUSX, npodeccrnonanbH
JOCTHXKEHHSAX U O JeATEIbHOCTH
OTpaHUYCHUSIX
€CTECTBCHHBIX HayK

2. |OIIK-9 | cnocoGHOCTBIO OCHOBHBIE METO/IBl | PYKOBOAMUTH HaBBIKAMU
MOJY4UTh yIpaBicHUS HAyYHBIMU munepa u
OpraHU3alMOHHO- MaJIBIMM HAYYHBIMHU | IPOEKTaMH U PYKOBOJIHTEIS
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Ne Wnnexc Copnepxanue B pesynbrare u3ydeHus: yueOHON TUCIUTUIAHBL
L. | KOMIeT KOMIIETCHIINU o0yyJaromuecs JOJIKHbI
" | eHuun (mm e€ gactn) 3HATH YMeThb BJIa/IETh
yIpaBIeHYECKHE rpynnaMu HAY4YHOH paboTOi | MaJjbIX HAYYHBIX
HaBBIKU TIpH paboTe B MaJbIX KOJUIEKTHBOB| TPYII U
HAaYYHBIX IPyNIax U IIPOEKTOB
JPYTUX MaJIbIX
KOJJIEKTUBAaX
VCIIOJTHUTENEH
3. |IIK-3 TOTOBHOCTBIO MIPUHLUIBI pa0OTHl | IPUMEHSATH Ha CHOCOOHOCTBIO
MIPUMEHATH Ha MPAKTUKE | U METO/bI MIpaKTHKe MMOHUMATh
npodeccuoHanbHbIC JKCIUTyaTaluu MPUHUMIEL Pa0OTHl | PUHLUIIBI
3HaHUsI TEOPHU U COBpPEMEHHOU U METOJbI paboTsl 1
METOO0B (I)I/I3I/I‘ICCKI/IX arnmnapaTtypnl 1 OKCILTyaTallunu METOAbI
HCCIIeIOBaHUN 000pyAOBaHUS COBpEMEHHOMI JKCIUTyaTaluu
anmaparypsl 1 COBPEMEHHON
000pYyIOBaHUS anmnaparypsl 1
000pyIOBaHUs
2 CTpyKTypa U cojepkaHue QU CHUILTHHbBI

2.1 Pacnpenesienue Tpya10éMKOCTH TUCHUILINHBI 10 BUAaM padoT

O6mass TpyAOEMKOCTh JUCHUIUIMHBI cocTaBiaser 15 3au.ex. (540 wacoB), wux
pacripeziesieHue 1o BujaaM paboT MpeICTaBlIeHO B TaOJIHIIC:

CemecTtpbl
. Bcero
Bun yuebHoit paboTbl 4ACOB 4achl)
1 2 3 4 5
KonTakTHas padora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 352 72 72 72 64 72
3aHsATHUS JIEKIIMOHHOTO THIIA - - - - - -
JlaGopaTopHble 3aHIATHS 352 72 72 72 64 72
3aHATUS CEMUHAPCKOr0 TUIA (CeMHUHAPBI,
MIPAKTUYECKHE 3aHSTHSI) i ) ) ] ) )
HNuasi koHTaKkTHas1 padora:
KonTtposas camocTosTenbHOM paboTh
(KCP) 20 4 4 4 4 4
[Ipomexxyrounas arrecranus (MIKP) 1 0,2 0,2 0,2 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM
4yHciIe:
[ToaroToBka K 3amure J1abOpaTOPHBIX 167 318 318 318 | 398 | 318
pabot
KonTpoJis:
IToaroroBka K 3K3amMeHy - - - - - -
yac. 540 108 108 108 108 108
O6masn B TOM 4HcJIe
TPY/I0EMKOCTD KOHTAKTHAas 373 76,2 76,2 76,2 68,2 76,2
padora
3a4. efl. 15 3 3 3 3 3

2.2  CTpyKTypa AMCUUILIUH




Pacripesienienre BUIOB yueOHOM pabOThI M MX TPYIOEMKOCTH IO Pa3jesaM IUCIUILUTHHBL.
Paznenbl muctuiuinHbl (MeXaHuKa), uzydaemblie B 1 cemectpe (051 cmyoenmos ODO).

KoaunuecTBo yacoB
Ne | HaumenoBanwue paszienoB (Tem) AyRuTopHas Breaymuropras
Bcero pabota pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
N3mepeHune mIoTHOCTH MaJIbIX Tell
1| npaBUIBHON FrEOMETPUUECKON 5,6 - - 4 1,6
bopmbI
9 Onpenenenue CKOp?CTI/I 3ByKa 3.6 i i 9 16
METO/IOM CTOSYEH BOJIHBI
3 OmnpeneneHue IJIMH KOMETHBIX 5.6 ) ) 4 16
XBOCTOB
OrnpeneneHrne MOMEHTa HHEPIUU
4 TE€J METOJIOM KPYTUIIbHBIX 5,6 - - 4 1,6
KoJIcOaHmi
H3mepenne yckopeHus
5 | cBOOOAHOrO mMageHUsI ¢ ITIOMOILBIO 5,6 - - 4 1,6
MalluHbl ATByAa
6 [IpoBepka 3aKkoHa cOXpaHEHUs 5.6 ) ) 4 16
UMITyJTbCa
Omnpenenenne CKOPOCTH MOJIETA
7 | myau ¢ MOMOIBIO KPYTHIBHOTO 5,6 - - 4 1,6
0aJIMCTUYSCKOTO MasATHUKA
8 Omnpenenenue kodpdurmenta 5.6 i i 4 16
TPCHUS KaUCHUS
9 Uccnenosanue K.I1.J1. motopa ¢ 5.6 ) ) 4 1.6
MOMOIIIBIO JIEHTOYHOTO TOPMO3a
10 OOGOpOTHBIN MasITHUK 5,6 - - 4 1,6
Omnpenenenue rIaBHBIX MOMEHTOB
11 WHEPIUU CTAITBHOTO 5,6 - - 4 1,6
napasuiesieumne/a
12 Mastank MakcBemnna 5,6 - - 4 1,6
13 Mastauk O6epOeka 5,6 - - 4 1,6
14 MexaHHYeCKU THCTEPE3UC 3,6 - - 2 1,6
15 | Ompenenienue KECTKOCTH MPYXKH | 5,6 - - 4 1,6
16 3aryxaromue KoneOaHus 5,6 - - 4 1,6
17 3aKoHBI CTONKHOBeHUH. [IpoBepka 5.6 ) ) 4 1.6
3aKOHA COXPAHCHHS UMITYJIbCa
18 Onpenenenne moaynst FOura 5,6 - - 4 1,6
19 CBs3aHHBIC KOJIEOAHMS 5.6 i i 9 16
JIBYX MasiTHUKOB
20 Onpenenenue xECTKOCTU 3.4 ) ) 5 14
MPYKUHBI TpahUIeCKUM CIIOCOO0M
Hmozo no oucuyunnune: 103,8 - - 72 31,8

Pacnpenenenue Bu10B y4eOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieaM JAUCIUILTUHBL.




Paznensl mucumruimHel (MonekynsipHas Qusnka), uzydaemble Bo 2 cemectpe (das cmyodenmos

OD0):
KommuecTBo yacos
Ne HanmenoBanue pasznenos AymiropHas Brieayturopias
Bcero pabora pabora
J I13 JIP CPC
1 2 3 4 5 6 7
1 H3mepenune atMochepHOTo 8 ) i 5 5
JTABJICHHUS
2 | OmpeneneHue BIAKHOCTH BO31yXa 9 - - 6 3
Omnpenenenue kodpduimenrta
BHYTPCHHETO TPCHHUS, CPEAHEH
3 | mwmHBI cBOOOAHOTO pobera u 10,8 - - 8 2,8
3G HEKTUBHOTO AUAMETPpa MOJICKYJT
BO3/yXa
4 Onpenencuue OTHOH_ICHI/DE 11 ] i 8 3
YIENbHBIX TEIJIOEMKOCTEH
Omnpenenenue ko3 huueHTa
S |BHYTPEHHETO TPEHHSI XKHUIKOCTH IO 9 - - 6 3
metony Crokca.
5 W3mepenune Gpuanyeckux 9 ) i 6 3
XapaKTEPUCTUK BOJIBI
7 Onpenenenue ko3 duimenra 9 ) i 5 3
MMOBEPXHOCTHOTO HATSKEHHSI BOJIBI
8 |Onpenenenne paguyca Kamuuspa 11 - - 8 3
Omnpenenenue TeMrepaTypHOro
9 KO3 pHUIMEeHTa TUHEHHOTO 9 - - 6 3
pacuIpeHus MeTasia
10 Omnpenenenue kodpdurmenta 9 ) i 6 3
TETUTOTIPOBOAHOCTH TBEPJIBIX TEI
1 Omnpenesnenne TemI0eMKOCTH 9 ) i 5 3
MeTajuia
Hmozo no oucuyunnune: 103,8 - - 72 31,8

Pacnipenenenne BuoB yueOHOM pabOTHI M MIX TPYIOEMKOCTH TI0 pa3jesiaM JUCIUTIITAHBI.
Pasznmenbl  qucHMIUIMHBL  (3JIEKTPUYECTBO M MAarHeTH3M), Hu3ydaemble B 3 cemectpe (0

cmyoenmos ODO).
KonnuecTBo yacos
Ne HaumenoBanue pasnenos (Tem) AyauTophas Bieayutoptas
Bcero,  pabota pabota
J| 113 | JIP CPC

1 2 3 |4 5 6 7

1 Pa6oTa ¢ ocrimmtorpadgom 7 |- - 5 2

5 N3mepenue 31eKTpUUecKOro COPOTHUBIIEHUS C 9 |- | - 6 3

IMOMOLIBIO MOCTa Y UTCTOHA




3 ConpoTHBIIEHHUE ANEKTPOJINTOB 7 |- - 5) 2

4 N3mepenne MHAYKTUBHOCTH KaTyIIKU 7 |- - 5) 2

5 N3mepenue 3iekTpuyeckor EMKOCTH KOHJIEHCATOPA € g | .| - 5 3
nomoibo Mmocta CoTTH

6 N3mepeHre MarHuTHOW MTPOHHUIIAEMOCTH TOPa 7 |- - 5 2

7 CornpoTHBiIeHIE METAIIOB 7 |- - ) 2

8 N3mepenune O0bIIMX CONPOTUBICHUN 7 -1 - 5 2

9 MoIIHOCTh B IENH EPEMEHHOIO TOKA 7 |- - ) 2

10 |M3mepenure BOIbT-aMIEPHBIX XapaKTEePUCTUK AUOIOB| 7 | - | - 5 2

1 H3mepeHne BOJIbT-aMIIEPHBIX XapaKTEPUCTUK 78] - - 5 28

TPaH3UCTOPOB

12 H3mepenne ropu30oHTaIbHON COCTABIIAIOLIEH 7 1. ) 5 5
MarHUTHOTO TOJIs1 3eMIIH

13 DKBUIIOTEHIIUAIbHbBIE TOBEPXHOCTH 7 |- - 5) 2

14 DJIEMEHTBI JICKTPUUYECKOM 11enu 9 - - 6 3
Hmozo no oucuunnune: 103,8| - - 72 31,8

Pacripenenenne BUIOB y4eOHOM paOOThI M UX TPYTOSMKOCTH IO pa3/iesiaM JUCITUTUIAHEI.
Pasenbl quctumuinabl (onTHKa), n3ydaembie B 4 cemectpe (0s cmyodenmos O@O):

KomnyecTBo yacos

AynuropHas PBHeayIuTOpHas
HaumenoBanue pasnenon
Bcero,  pabota pabota
J |13 | JIP CPC
1 2 3 |4 5 6 7
1 Onpenenenne nokasarens MpeaoMICHUs TBEPAbIX U o 4 3
KHUJIKMX ONTHUYECKUX CPE.
2 Nzydenue 3axkoH0B poTorddexra 7 |- - 4 3
3 IIpoBepka 3akona Maitoca. M3ydyenue BpanieHus 7 0] 4 3
IUIOCKOCTH MOJIIPU3aLMU
4 W3yuenue 3puTenbHON TpyObl 1 MUKPOCKOIIA 6 |-| - 4 2
5 OmnpeneneHne KOHIICHTPAIIUH PacTBOpa 6 | -1 - 4 )
MOJISIPUMETPOM
6 W3yuenue sBneHus Audpakiuuu 7 |- - 4 3
7 HccnenoBanue ONTHYECKUX CUCTEM 6,8 | - - 4 2,8
8 Cnekrpodporomerp ®PM-56. Onrtuueckue 6 || - 4 5
XapaKTEPUCTHKHU CTEKOJI
9 [TpoBepka 3akona bproctepa 7 |- - 4 3
10 W3ydenne 3akoHOB GoTodddexTa 6 |-]| - 4 2
1 Onpeznenenue NpeIoMISIONIETO yIia OUIPU3MBI 6 || - 4 5
Openens
12 | UccnenoBaHue MOTPENIHOCTEH ONTHYSCKUX CUCTEM - - 4 2
13 [TpoBepka 3akona JlamGepta 7T |- - 4 3
14 Omnpenenenue pagnyca KpUBU3HBI JTUH3BI C TOMOIIIBIO 6 | -1 - 4 5
kouier; HeroToHa




15 CpaBuenue nudpakiinOHHOTO U AUCIIEPCHOHHOTO T 4 3
CIIEKTPOB
16 H3meHeHne CKkopocTu cBeTa 6 |-| - 4 2
Hmozo no oucuuniune: 103,8 - 64 39,8

Pacnipenencnre BUI0B yueOHOH pabOThI M X TPYIOEMKOCTH 10 Pa3/eiiaM AMCIUILIHHBL.
Pasyienisl AUCHUIUIMHBI (CIICHHATbHBIE BOIPOCHI aTOMHON W sZ€PHOU (DM3HMKH), U3ydaeMble B 5
cemectpe (015 cmyoenmos ODO):.

KonnuectBo yacoB

No HaunmenoBanwue pasienoB (Tem) Ayautoptas BHeayIuTopHas
Bcero|  pabora pabora
J | 113 | JIP CPC

1 2 3 4] 5 6 7

1 OmnpeneneHne OTHOIICHUS 3apsiia JIEKTPOHA K €ro g | .| - 5 3

Macce METOI0M MarHeTpOoHa
2 | Aromubie mogenu JIxx. Tomcona u O. Pezepdopna 6 |- - 4 2
3 OmnbiT ®panka u ['epra 7 -] - 5 2
4 W3yuenne cepruanbHBIX 3aKOHOMEPHOCTEH B CIIEKTpPE T 5 )
aToMma BOJ0po/a

5 Cnextp atoma Bogopoaa. Atom bopa 7 | -] - 5 2
6 N3y4eHne cnekTpa aroma HaTpus 7 -1 - 5 2

7 N3yueHue HEOH-TeTMEBOTO Ja3epa 78 | - - 5 2,8
8 | [orpeumHocTH npu sAepHO-GU3NIECKUX U3MEPEHUAX | 6 | - | - 4 2
9 N3ydenne razopa3psaHOro CYSTINKA 6 |- - 4 2
10 N3yuenne CUMHTUIUISIIMOHHOTO IETEKTOpa 7 - - 5 2
11 Onpenenenrne akTUBHOCTH HCTOYHUKA 7 -1 - 5 2
12 N3yueHne CHUHTUIUIALMOHHOTO FraMMa- T 5 5

CIIEKTPOMETpA
13 W3ydenue pacripocTpaHeHUs OeTa-U3IydeHUs B 7 1] 5 5
HEKOTOPBIX MaTepUaIax U B BO3IyXe
14 W3zyuenue yrioBoro pacnpevnenemm KOCMHYECKHX T 5 )
Ty4ent
15 Jlo3UMeTprYECKUE BETUYMHBI U UX U3MEPEHHUS 7 5 2
Hmozo no oucuunnune: 103,8| - - 72 31,8

2.3  Copep:xanue pa3iejoB TUCHUTLIAHBI
2.3.1 3anaTHdA JeKIHOHHOI0 THIIA

3aHATHUS JIEKLMOHHOTO TUIA - HE IPEYCMOTPEHBI.
2.3.2 3aHATHSA CEMUHAPCKOIO THIA
3aHATHSI CEMUHAPCKOTr0 TUIIA - HE IIPEYCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHUS

HaumeHoBaHue pa3feiioB AMCIUIUIMHBI (MEXaHUKa), u3ydaeMbix B 1 cemectpe (075
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cmyoenmog ODO):

Ne
Ne ®dopma
y paszzena HaumenoBanue nabopatopHbix padboT TEKYIIETO
n/m
JTUCIUTUTAHBI KOHTPOJIS
1 2 3 4
Jlunamuka W3mepenne yckopeHHs CBOOOJHOrO maaeHus c | OTyer W 3ammTa
1 MaTepuatbHOU IOMOLIBIO MAlIMHBI ATBY/IA. nabopaTtopHoOi
TOYKHU OOGOpOTHBIN MasTHUK. paboThI
Uccnenoanue K.IL.JI. MoTropa ¢ mnomolbio
JICHTOYHOI'O TOPMO3a. Otuer u 3ammTa
2 | 3akonsl coxpanenus | [I[poBepka 3aKoHa COXpaHEHHs UMITYJIbCA. nabopaTopHOI
3akoHbl  cTONKHOBeHHUW. IIpoBepka  3akoHa paloThI
COXpaHEHHUS UMITYJIbCa.
OnpeneneHue TJIaBHBIX MOMEHTOB  HHEPIHH
OTueT U 3aIuTa
HCI/IHepLII/IaJII)HI)IC CTAJIbHOTO IIapauICICIINIICaA. .
4 1n1abopaTopHOit
cuctembl orcyeta | MasTHuk MakcBeia.
paboThI
Mastauk O6epoOeka.
Kunemartuka Omnpenenenne  ckopoctu mosera mynd ¢ | OTder u 3amura
5 a0COTFOTHO MOMOIIBI0  KPYTHJIBHOTO  OaJUIMCTUYECKOTO | J1ab0paTOpHOM
TBEPAOTO Tela MasiTHUKA. paboThI
JuHamuka Otuer u 3ammra
OrnpezesieHrie MOMEHTOB MHEPIIMH TBEPABIX TEN C .
6 abCOIIOTHO . 7TabopaTopHOit
MOMOIIIbIO KPYTHUIIBHBIX KOJIEOAHUH.
TBEPJOTO TeNa paboTsI
H3mepeHne TIOTHOCTH MajbIX Tel MPaBHIBHOM
FeOMETPUUECKON (OPMBI.
Omnpenenenue JUIMH KOMETHBIX XBOCTOB.
OCHOBEI MEXAHUKU OHpeI[eHeHI/Ie KO3(1)(1)HIII/I€HT3 TPCHUA KQYCHUA. OTtyerT u 3ammTa
7 nepopmMupyemMbix | MexaHnuyeckuil ructepesuc. nabopaTopHOi
Teln Ornpenenenne )xECTKOCTH MPYKHH. paborsI
Omnpenenenne monyina IOnra.
Onpenenenue KECTKOCTHU TIPY>KUHBI
rpaduIeCcKUM CIIocoOOM.
OrnpesienieHne CKOPOCTH 3ByKa METOJIOM CTOSTYEH o
TYET U 3alUTa
BOJIHBI. ©T 1 3am
8 | Konebanus 1 BOJTHBI nabopaTtopHoi
3aryxaromye KoaeOaHusl.
paboTsl
Casi3aHHBIe KOJIEOAHUS TBYX MasTHUKOB.

HaumeHnoBanue pa3fenoB AUCHUIUIMHBI (MOJIEKyJsipHas (u3MKa), HW3yd4aeMbIX BO 2
cemectpe (015 cmyoenmos ODO):.

®opmMma
Haumenosanue
No asnena HaunmenoBanue nabopatopHbix paboT TEKYIIEro
p KOHTPOJISI
1 2 3 4




Onpenenenne YHUBEPCAIbHON razoBOM
noctossHHOM. IIpoBepka 3akoHa bouis-Mapuorra.
OnpezneneHyre HEM3BECTHOTO 0OBEMa cocya.
N3mepenue atMmoc(hepHOTo 1aBICHUS.

Otyer U 3ammra

Uneanpubii Onpenenenue aTMoc(epHOro JaBJICHUS, o
. nabopaTopHOi
ras UcCnonb3yss 3akoH boiugs-Mapuorra un  U- AGOTLL
00pa3Hyro TpyOKy. p
Onpenenenue BIaXXHOCTH BO3/1yXa.
Onpenenenne BIAKHOCTH BO3JyXa B KOMHATE,
U3Mepss JaBlIeHHE HACBIIIEHHOTO mapa.
Omnpenenenue TEIIONPOBOAHOCTH BO31yXa.
Onpenenenne  KodpUIMEHTA  BHYTPEHHETO
TpPEeHHsI, CpeAHeH AIUHBI CBOOOJHOTO Tpobera u
3 PEKTUBHOTO TUAMETpa MOJIEKYJT BO3/IyXa.
Omnpenenenue napamMeTpoB MOJEKYII, BXOISIINX B
SIBnenusa pel p p Yo AU .| Ortuer u 3ammTa
cocTaB BO3ayXa, Hcmonb3ys (opmyny Ilyaseiins .
fieperoca JUIsL  TIpoliecca TMPOXOXKIASHHUS BO3AyXa uepes AabopaTopHoii
B razax P p yx p paboThI
TOHKHHA KaITJLIsp.
Omnpenenenne BSI3KOCTH BO3/AyXa IO €r0 TEYCHHIO
B Kanmuisipe.
W3ydyeHue JnaMMHApHOTO U TypOYJIEHTHOTO
TEYEHUS Taza.
Omnpenenenue OTHOIICHUS yIETbHBIX
TEIJIOEMKOCTEN.
OmnpeneneHue mokazaTenss aauadaTbl METOA0M
Knemana-JIezopma.
Otyer u 3anuTa
Omnpeznenenue nokasarens aanadaTel IO CKOPOCTH .
Tepmonnnamuka nabopaTtopHoOit
3BYKa MPH pa3HBIX TeMIEpaTypax. AGOTEL
Onpenenenue TemneparypHoro ko3¢ duiuenra P
JTaBJICHHUS. Haxoxnenne MOIITHOCTH,
TENJI0EMKOCTH 51 KITZQ HarpeBaTens.
OrnpesiesieHne TeTI0EMKOCTH BOJIBI.
Onpenenenve ko3¢ (UIMEHTa  BHYTPEHHEIO

PeanbHbie Ta3bl,
JKUJAKOCTH U
TBEpJbIC TETA
PeanbHbie razsl,
KUJAKOCTH U
TBEPJBIE TEJA

TpeHUsI )KUAKOCTH 1o MeTtoay CTokca.
Beruucnenue kodguirieHTa BHyTPEHHETO TPEHUS
TIIMIEpUHA, U3MEPSsi CKOPOCTh TAJCHUS B HEM
CBUHIIOBOTO IIIApUKA.

W3mepenne ¢u3NYECKUX XapaKTEPUCTUK BOIbI
Haxoxxnenue yaenbHOW TEIUIOTHl  HMCTIApEHUs
BOJIBI.

N3mepenune GpU3MUecCKuX XapaKTepUCTUK BOJBI.
HccnenoBanre TMOBEPXHOCTHOTO HATSHKEHUS U
BSI3KOCTH BOJIbI B IMANIa30HE TEMIIEPATYp.
Omnpenenenne Kod(PuUIMEHTa MOBEPXHOCTHOTO
HATSDKEHUS BOJIBI.

Onpenenenne Kod(PUIMEHTA MOBEPXHOCTHOTO
HATSDKEHHMsT BOJABI METOJAaMH OTphIBA KalUld U
MPOBOJIOYHOM METIIH.

Omnpenenenue paanyca Kanuusipa.

Onpenenenue panuyca Kanuuisipa c
ucrnonb3oBanueM  popmyner  Ilyazeins  moas
IPOTEKaHUS KUJIKOCTHU M0 KaIMUILIPY.

Ortuer u 3anuTa
nabopaTopHOI
paboThI
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Onpenenenne TemMmepaTrypHoro Kko3dduirenrta
JTUHEHHOTO PacIIuPEeHHs METalIa.

Onpenencaue K03 durmeHTa JMHEHHOTO
pacliupeHusi  ATIOMUHHEBOTO,  MEIHOTO U
JKEIIE3HOTO CTEP)KHEH B JMara3oHe TeMIIeparyp
20-100 °C.

Omnpenenenne K03 PUIMEHTA TEIIOMPOBOTHOCTH
TBEPJIBIX TEJI.

Omnpenenenne K03pPUIMEHTA TEIIOMPOBOTHOCTH
OpPraHUYeCcKOTO CTEKJIa METOJOM CpaBHEHUS C
ATAIOHHBIM 00PA3I[OM U3 YOOHUTA.

CBolicTBa TBEpIOTO TENA.

()HpeneneHHe TCIINIIOEMKOCTH n TCIIJIOTHI
IIJ1aBJICHHA METaJJ1a.

OnpeneneHHe TCIINIOEMKOCTH METaJljia.
()HpeneneHHe YHGHBHOﬁ TCIIIIOCMKOCTH
AJIFOMHHU A )51 KEJIC3a KaJIOPUMCTPHUICCKUM
MCTOAOM.

CaoiicTBa TBEpPAOTO TENA.
Ornpenenenre TEIIONPOBOJAHOCTA METAUIOB U

JUDJICKTPHUKOB.

HanmenoBanue pa3/iesioB UCHHUIUIMHBI (JIICKTPUIECTBO U MATHETH3M), U3y4aeMbIX B 3
cemectpe (0151 cmydenmos OPO):

dopma
Haumenosanue
Ne HaumenoBanue nabopatopHbix paboT TEKYIIETO
paszzena (Tembl)
KOHTPOJIS
1 2 3 4
Otyer u 3anuTa
Pabota ¢ ocrmunorpagom. .
1 DIIEKTPOCTATUKA nabopatopHoit
OKBUMOTEHI[UAIbHBIE TTOBEPXHOCTH.
paboTHI
. Ortyer u 3anuTa
ITocTostHHBIN ConpoTuBIeHNE METAIIJIOB. .
2 . . nmabopaTopHOH
ANEeKTpUUecKuil TOK |[M3MepeHne OONBIINX COMPOTUBICHHN.
paboTsl
CranuoHapHoe . .| OTdeT n 3ammTa
W3mepenne  rOpU30HTANBHOM  COCTaBIsIOLIEH .
3 | MarHuTHOeE Toje B nabopatopHoit
MarHUTHOTO TOJS 3eMITH.
BaKyyMe paboThI
Otyer u 3anuTa
DneKTpOMarHuTHas .
4 W3mepenne HHIYKTUBHOCTU KATYIIKH. naboparopHoit
WHTYKITHS
paboTsl
DIIEKTPUYECKOE T0JIE Ortuer u 3anuTa
W3mepeHne 3IIEKTPUYECKOTO COIMPOTUBICHUS C .
5 B BELIECTBE. nabopaTtopHoit
ITOMOIIIBIO MOCTA Y UTCTOHA.
JdneKTpuKu paboThI
MarauTHoe 1oJje B Oruer u 3ammTa
6 BEILIECTBE. W3mepenre MarHUTHON IIPOHULIAEMOCTH TOPA. nabopaTopHOI
Maruetuku paboThI
7 DnekTpoMarHuTHbIe |COMPOTUBIICHHUE 3JIEKTPOJIUTOB. Ortuer u 3anuTa
KoJIeOaHwMsI. MOIIHOCTD B IIETH MIEPEMEHHOTO TOKA. nabopaTopHOH
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[lepemennslit paboThI
ANEKTPUYECKUN TOK
YpaBHeHus
. . Otuer # 3ammura
Makcgemia. N3mepenue ANEKTPUYECKOU E€MKOCTH .
8 nmabopaTopHOH
DNeKTpOMarHuTHBIE |KOHAEHCATOpa ¢ NoMOouIb0 MocTa COTTH. 5
a00ThI
BOJIHBI P
W3mepeHne  BOJIBT-aMIIEPHBIX  XapaKTEPUCTHUK
IIpupona HOCUTENIEH |IHOOB. Oruer u 3amuTa
9 | toka. KonrtaktHeie [M3MepeHHE  BOJBT-aMIICPHBIX  XapaKTEPUCTHK| JTAOOpaTOpHOU
SIBIICHHSI TPaH3UCTOPOB. paboThI
DNEeMEHTHI JIEKTPUUECKON LETH.
HauMeHnoBanue pas3ienoB IUCHUIUIMHBI (ONTHKA), HM3ydaeMbix B 4 cemectpe (015
cmyoenmos ODO):.
dopma
HaumenoBanue P
Ne HanmenoBanue 1a00paTopHBIX padboT TEKYILETO
paszena
KOHTPOJIS
1 2 3 4
[Iposepka 3akona Manroca. M3yueHue BpaiieHus
IIJIOCKOCTH MOJISIPU3ALINH. Otuer u 3anuTa
1 | [onspuzamus ceera |OnpeneneHue KOHUEHTpaLNHU pactBopa| 1abopaTtopHOi
MOJIIPUMETPOM. paboTsl
[Iposepka 3akonHa bprocrepa.
OmnpeneneHue MPeIOMIISIONIETO yria OUIIPU3MBI
Otyer u 3anuTa
Wntepdepenius  |DOpenens. .
2 nabopaTopHOI
cBeTa Onpenenenne paauyca KpUBM3HBI JIMH3BI C 5
a0O0TBI
nomouipio Konen Herotona. P
H3ydeHue 3aKOHOB TEMJIOBOTO U3JIYyYEHHUS. OtyeT u 3anuTa
3 | KsanToBas ontuka |M3ydenue 3akoHOB GoTod(deKTa. nmabopaTopHOH
N3menenne ckopocTH cBeTa. paboThI
W3yuenue sBneHus JUPpakLny. Otyer u 3anuTa
4 | Judpakuus ceeta |CpaBHeHHE AM(PPAKIUOHHOTO M JAUCIEPCHOHHOTO| JIaOOPaTOpHOU
CIIEKTPOB. paboTbI
Omnpenenenue mokasaresnsi IPeJOMIIEHUS TBEPJIbIX
Y KUJIKHX ONITUYECKUX CPel.
N Ortuer u 3anuTa
['eomerpuueckas |M3ydyeHue 3puTesibHON TpyOBbl 1 MUKPOCKOIIA. .
5 nabopaTopHOI
OIITHKA HccnenoBanne ONTHYECKUX CUCTEM. 5
. a0O0ThI
HccnenoBanne  NOrpemIHOCTEH — ONTHYECKHX P
CHCTEM.
CpaBHeHue TUQPPAKIUOHHOTO U JUCIIEPCHOHHOTO
CIIEKTPOB. OtueT # 3ammura
6 Hucniepcus ceera  |CriekTpohoTOMETP OM-56. Onrtuueckue| madopaTOpHON
XapaKTEPUCTUKH CTEKOJL. paboThI
[Tposepka 3akona JlamGepTa.
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HanmenoBanue paszenoB AMCIMIUIAHBI (CHEIUMATbHBIC BOMPOCH aTOMHOW W SIICPHOM
¢busukn), uzydaembix B 5 cemecrpe (011 cmyoenmos ODO).

Haumenosanue (Dopma TeKyIero
Ne Coneprkanue paszaena P ym
paznena KOHTPOJISI
Otuer u 3amuTa
1 Beenenue B Ornpenenenre OTHOIICHHUS 3apsiia JIEKTPOHA K €ro 1a6opaTopHOl
aTOMH M3MKY |Macce METOJIOM MarHeTpoHa.
yio b Y p paboThI
[Inanerapuas Ortuer u 3anuTa
P Aromusie mogemu k. Tomcona u D. Pesepdopra. LT
2 MOJIeJTh aToMa nabopatopHoOit
OnbiT ®panka u ['epia.
Pezepdopna—bopa paboThI
YpaBHeHust .
lpeanrepa u N3yuenune cepuanbHbIX 3aKOHOMepHOCTeH  B|OT4eT u 3ammra
3 p p CIIEKTpE aToMa BOJOPO/Ia. nabopatopHoit
KBaHTOBAsI TEOPUS
Crnektp aToma Bogopoaa. Atom bopa. paboThI
aToMa BOJIOpoja
Otyer u 3amuTa
MHOro31eKTpOHHBIE .
4 ATOMLL W3ydeHue cekTpa aroma HaTpHsl. nabopaTtopHoit
paboThI
Onruyeckue Ortuer u 3anuTa
5 KBaHTOBBIE N3ydenune HeOH-TeNNEBOro Jia3epa. naboparopHoOit
TeHEePaTOPHI paboTsI
Otyer u 3amuTa
6 | PammoaktuBHOCTH |OmpesesieHne akTUBHOCTH HCTOYHUKA. nabopatopHoit
paboThI
Baamvoeiicteie  ||10TPEUIHOCTH npu SAIepHO-(PUZHUECKUX o
SIIEPHOTO HU3MCPCHUAX. TICT 1 3aumza
7 nabopaTopHOI
W3IIYyYCHUS C N3yuenune razopa3psAHOTO CUETYUKA. paboThI
BCIICCTBOM N3ydenune CUUHTUIUISIIUOHHOTO IETEKTOpa.
Nzyuenue CHUHTUJUTSIITUOHHOTO ramma-
OKCIEPUMEHTHI B Ortuer u 3anuTa
CIIEKTPOMETpA. .
8 (u3HKE BBICOKUX " 5 nabopaTtopHoOi
SHepruii 3y4eHUE PpACHPOCTpPAHEHUsI OeTa-u3JayyeHus B paGOTHI
HEKOTOPBIX MaTepHuasiax u B BO3TyXe.
CoBpeMeHHbIE
actpodusnueckne
N3yuenune yrimoBoro pacmpenesieHus KocMudeckux | OT4er u 3ammra
MPEACTABJICHHUS. N .
9 Ty4en. naboparopHoit
OTKpBITBIE BOITPOCHI
Jlo3uMeTpruyecKkne BETMYUHBI M KX U3MEPCHHUS. paboThI

bu3uky spa u
JaCTHUI]

2.3.4 TlpumepHasi TeMaTHKa KypPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl HE IPETyCMOTPEHBI.

2.4

padoThI 00yYAOIIMXCH 10 AUCHUIIMHE (MOTYJII0)

Ilepeyenb y4yeOHO-METOAUYECKOr0 o0ecHeYeHUsi ISl CAMOCTOAATEJIbHOM

No Bix CPC [TepeveHp yu4eOHO-METOAMUECKOTO 00SCTICUCHHS TUCIIATUTHHBI
B 110 BBITIOJIHEHUIO CAMOCTOSITENILHOM paObOTHI
[TpopaboTka .
1 | TeoneTIIeckoro Mertoanyeckie pEeKOMEHJAlMU [0 OpPTaHM3allid  CaMOCTOSITEIHbHON
hEaTepI/Iana pabotsl ctynento, DI'BOY BO «Ky6l'V», 2012. - 33 c.
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1. bymenesa }0.1. Kak npaBuipHO HanmucaTh pedepar, KypcoBYIO U JTU-
IUIOMHYIO paboTel: YdeOHoe mocobue it OakamaBpoB [DIEKTPOHHBIN
pecypce]: yueb. mocobue — DnexTpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.

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

2 Pedepar

2. KysnenoB W.H. Pedeparsl, KypcoBble U JUIUIOMHBIE pPaOOTHI.
MeTtoauka MOATOTOBKH M OQOpMIICHUS [DIIEKTPOHHBIN pecypc]: yuel.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

ITonroroBka | Beuterskannna A.O. [lenoBble M Hay4dHbIE MPE3CHTAIMU [ DJIEKTPOHHBIN
npe3eHTanuu | pecypc]: yueOHoe mocoOue — DieKkTpoH. AaH. — M., bepmun: Jupekt-
0 TEME Menma, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

Y4eOHO-MeTOINYeCKHe MaTepHalibl Ul CaMOCTOSTETIbHONW PabOThl OOYYalomMXCcs U3
YKCJIa MHBAIUJIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3710poBbsi (OB3) npenocTaBistoTcst
B hopMax, aJaliTUPOBAHHBIX K OTPAHWYCHUSM UX 37J0POBbsSI U BOCHIPUATHS HH(DOPMAITHH:

J1J1s1 JIUT C HAPYILICHUSIMH 3PEHHS:

—B TIEYaTHOH (popMe yBEITHMUSHHBIM MIPU(TOM,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT 0 TIOKYMEHTA,

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

3 Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu peanuszauun y4yeOHONM pabOTHI MO OCBOCHUIO AUCHUILUIMHBI «OOmmii duznueckuii
HPAaKTUKYM» HCIIOJIb3YIOTCSI COBpEMEHHbIE 00pa30oBaTeIbHbIE TEXHOJIOTUU:

— UH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;

— npobieMHoe 00yUeHue.

JlabopaTopHble 3aHATHS TPOBOJATCS B CHEIHAIM3UPOBAHHBIX JabOpaTopusx Ha
71a00paTOPHBIX YCTAHOBKAX MHIUBHUIYaJIbHO WM TPYIIIAMU CTYICHTOB U3 2 YEJIOBEK.

DPheKTUBHOCT, y4eOHON JeATETPHOCTH CTYJCHTOB OIICHMBACTCS 10 OaJJIbHO-
PEeTHHIOBOM cucTEMe.

B yuebHOM mporiecce UCIONB3YIOTCS CIEAYIOIINE AKTHUBHbIE H HHTePaKTHBHBbIE (op-
MbI TIPOBEJICHUS 3aHATHH: JUCKYCCHS, MOUCKOBas Oecena, TBOpueckue MHCTpymeHTh TPU3,
pa300p KOHKPETHBIX CUTYaIMi, paboTa B MaJbIX IPYIIIax.

JUig I ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbsSl IIPEyCMOTPEHA OpraHU3alusd
KOHCYJIbTAIMH ¢ NCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

4 OueHoYHBIE CpeICTBA AJI TEKYIIero KOHTPOJISA YCIIeBAeMOCTH M IPOMEeKYTOYHOM
aTTecTaluu
4.1  ®oHA OLIEHOYHBIX CPEACTB AJs NPOBeIeHUsI TEKYIIero KOHTPOJIs
Mexanuka
1. Ouznyeckue BEJIMYUHBI U UX u3MepeHus. CUCTeMbI eIMHULL.
2. Onpenenurte NpUpoy 3ByKa.
3. Yro Takoe BbICOTA 3ByKa?
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Yro takoe naTephepeHus u audpaxius BoiaH?

Yto Takoe CTOSYnE BOJIHEI?

Kaxkue cucreMbl oTcueTa U CUCTEMbI KOOPAUHAT BbI 3HAETE?

. OnucaHve JBWXEHUS MaTEepUaIbHOW TOYKM B BEKTOPHOM W KOOPIAMHATHOMN
dopme. Bekrop mnepememienus. CkopocTb. YckopeHue. PaznokeHne BEKTOpa IOJIHOTO
YCKOPEHHS Ha HOPMaJIbHOE ¥ TaHTCHIIMAJIBHOE.

No ok

8. Uto Takoe MpOJONIbHBIE U TIONEPEUHBbIC BOJIHBI, aMIUIUTYAa, (a3a U CKOPOCTH
pacnpocTpaHeHHs BOJHBI?

9. UTto Takoe BEKTOPHI YIIOBOK CKOPOCTH U YTIIOBOTO YCKOPEHHUS?

10.  Yro Takoe MrHOBEHHAs OCh BpalleHUS?

11.  Omnpenenute cuny Crokca.

12. Yrto Takoe 1000BOE CONMPOTUBIICHUE U TIOIbEMHAs crjia’?

13.  Uro Takoe BSI3KOCTh KUJKOCTH?

14.  [laiiTe onmpeneneHue JaMHUHAPHOTO U TypOYJICHTHOTO TEUEHUSI.

15.  Yro Takoe uucno PeitHonbaca?

16.  CdopmynupyiTe NpUHLUI OTHOCUTENbHOCTH [ anues.

17.  IlpuuuHa MOCTOSHCTBA CKOPOCTH CBETA.

18.  Ompepenute cneacTBue u3 npeodpazoanuii Jlopenia.

19.  OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. J[mMHA IBMKymIerocs tena. Temm xona

JIBUKYIIXCS yacoB. CI0KeHUEe CKOPOCTEH.

20.  Cdopmynupyiite 3akoHbl bepHyum.

21. CBolicTBa KUAKOCTEN M ra30B. 3aKOHBI THAPOCTATUKHU. CTallMOHAPHOE JIBUKECHHUE
JKUJKOCTU. Y paBHEHUE HEPA3PHIBHOCTH.

22.  Cunsl u B3auMojeicTBUs. UeTblpe THMAa B3aUMOJCHCTBUI U UX CpaBHHUTEIbHAsS
XapaKTEepUCTHKA.

23.  Cdopmynupyiite 3akoHbl HproTOHA.

24.  Jlebopmanus CIUIONIHBIX cpea. Ympyras U ocTaToyHas Jaedopmarms.
KonnuectBennas xapakrepuctuka aedopmaruii. 3akon ['yka, moayns FOHra. DHeprus ynpyrux
nedopmarui.

25. HewnepruanbHble  Bpamlarolgecss CcUCTeMbl  KoopauHar.  KopuommcoBo
yckoperue. CUIbl HHEPIIMKM BO BPAIAOIICHCS CHCTeME KoopauHat. HemHeprmanpHas cuctema
KOOPJIMHAT, CBSI3aHHAsA C TOBEPXHOCTHIO 3€MJIN.

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

217. MowmeHT cuitbl, ACUCTBYIOIEN Ha cucTeMy. LleHTp Macc. YpaBHEHHE MOMEHTOB
JUISl CACTEMBI MATEPUAIbHBIX TOYEK.

28.  2.0mpeneneHue HeWHepUUAIbHBIX cucTeM. Cuibl uHepuuu. HewHeprmanbHble

CHUCTEMBI, ABWXKYIIHECS NMpsAMoMHEHO. HeBecomocTh. I'paBUTallMOHHAs M WHEpPTHAs MacChl.
ITpuHIUIT DKBUBAJICHTHOCTH.

29.  3aryxatomme Konebanus. JlorapupmMuuecKuii TeKpeMeHT 3aTyXaHHsl.

30.  Cucrema maTtepHalbHBIX ToueK. IMITynbCc cucteMbl. MOMEHT UMITyJIbCa.

31. Pa6ota cunel. Kunetndeckas sneprusi. CunoBoe mosie. Pabora B MOTEHIIMAIIBHOM
noJe.

32. CrnosxeHue neprneHAuKyIapHbIX Kojebanuil. durypsl Jluccaxy.

33.  Bexkropnas nuarpamma. [IpeacraBnenue kojaeOaHUi B KOMIUIEKCHOU (opme.

34.  CnoxeHne KoJIeOaHUH OAHOTO HAINpaBleHHs. brueHws.

35.  CBsi3b CHIBI C MOTEHIUMAIBHON 3Hepruei. HopMupoBKka moTeHuaaIbHONW SHEPIHH.
DHeprus B3auMOJICHCTBUA.

36.  MaremaTHueckasi CyIHOCTh 3aKOHOB COXpaHEHUs. 3aKOHBI COXPaHEHUS YHEPIHUH,
UMITYJIbCA 1 MOMEHTA UMITYJIbCa B HEPEISITUBUCTCKOM CIIydae.

37.  MaremaTnueckuil 1 (pU3NIECKUN MasITHUKH.

38.  OOmme cBemeHUs O KoJcOaHUAX. YPpaBHCHHS TapMOHUYECKHX KOJEOaHHM.

["apMoHMUECKU# OCIIIIIATOP. DHEPTUs KOJIeOaHuil.
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39. CootHomieHne Mexay Maccod W dHeprued. CBs3b 3aKOHOB C CUMMETpUEH
IIPOCTPAHCTBA U BPEMEHH.

40.  3axoH BcemHpHOro TsroteHus. [ paBuTannonHas sueprus. 3akonsl Kemepa.

41. 2.Cyxoe tpenue. Bsaszkoe tpenue. Tpenue kauenus. Pabora cwit tpenus. SIBieHue
3actos. SIBnenue 3anoca. ®opmyna Ctokca.

42.  ]JIBwKeHHWE Tella, 3aKPEIUICHHOr0 B TOYKe. [ HMpockombl. [ mpockommueckuit
addekr. [Ipeneccus u HyTaus: OCU THPOCKOIIA.

43.  BeiBeauTe ypaBHeHHE MeepcKoro.

44.  Beeaure Gopmyny LlnonkoBckoro.

45.  OOuue cBeleHUsl O PESITUBUCTCKOM JIBMKEHUS TeJl IepeMeHHON Macchl. Obmmas
XapaKTEpUCTHKA Pa3JIMYHbIX BUJIOB PEAKTUBHBIX JBUTATENEH.

46.  AnHajioru noctynaTteibHOTO W BPAIaTeIbHOTO JBUKCHHUS.

471. .Kunernueckas sHeprus Bpaiiaromierocs Teepaoro reiaa. Pabora u MouHocTs Bo
BpaIllaTeIbHOM JBH)KECHUU.

48. VYpaBHeHue nBHKEHMS TBepaoro tena. Ilonstue o tenszope unepumu. [naBHbIE
OCH U TJIaBHbIE MOMEHTBI UHEPLIUH.

49.  BremyxneHnsle konebanusi llepexomnblii pexum. AMIUIMTYAHAS #  (azoBast

pe30HaHCHbIE KpHBBIE. JJOOPOTHOCTH.
50.Berunciienrne MOMEHTa HHEPIMH OTHOCUTENNBHO ocu. Teopema [tolirenca — llItelinepa

MonexymsipHas Gpu3uka

1. OnumuTe NpOCTEHIIYI0 MOJIENb BEIIECTBA — UJI€aJIbHBIN I'a3.

2. Kaxkue ynporieHus genanuce npu BbIBoIEe 0apoMeTpruueckon Gopmybi?

3. Kak MOkHO mpUOJIN3UTENIBHO OLIEHUTh BBICOTY aTMOChepbI?

4. OO0bsicuuTe (pu3nueckuil cMbIci pacnpenenenus boiabimana.

S. KakoB ¢uznueckuit cMbIci GYHKIUHU pacipeaeIeHns MOJIeKYI [0 CKOPOCTsIM?

6. [TpuBeauTEe MPUMEPHI UCIIOTB30BAHUS BaKyyMa B TEXHUYECKHX YCTPOUCTBAX.

7. B uém cymHocth sBieHuil nepeHoca? KakoBbl OHM M NpPU KaKHUX YCIOBHUSX
BO3HUKAIOT?

8. [Touemy nmuddy3us xuIKocTeld NPOUCXOTUT 3HAYUTEIBHO MENJICHHEEe, YeM
muddy3us razos?

9. Yro HazpiBatoT KodpuuueHToM auddy3un (BI3K0CTH, TemonpoBoaHocTtu)? Ot
KaKHX [TapaMeTPOB OH 3aBUCHUT JJIs Ta30B?

10.  Kak BA3KOCTb ra30B 3aBUCUT OT TEMIIEPATyphl?

11.  Tlouemy teroémkocts Cp Oombire Termoémkoctu Cy?

12, Yt0o mpoHCXOIUT C TeMIIEpaTypol ras3a, €Clid OH PACIHIUPSETCs MpPU MOCTOSHHOM
JTaBJICHUN?

13.  YTo npoHCXOUT C TEMIIEpaTypoOH rasa, €ciau OH paclIupsercs aguadaTHuecKu?

14. B nusenbHOM aBuratenie BO3MyX IMOABEPraeTCs OYECHb CHIBHOMY U OBICTPOMY
cxaruto. [l yero ato nenaerca?

15. Kakne KOHCTpYKIIMM  «BEYHBIX JIBUTATElE€H»  «CO3JaHbl» IO  3aKOHAM
MOJIEKYJsIpHOM hrzuku?

16.  OOwsicHWTEe  pa3nuyhe  OKCIEPHUMEHTAIBHBIX  W30TEPM U H30TEpM,
COOTBETCTBYIOIIMX ypaBHeHHIO BaH-nep-Baanbca.

17.  Kakymo )XHIKOCTh MOYXHO HaJIUTh B CTAKaH BhIIIE €ro Kpaén?

18. Ilowemy y Bcex BeELIECTB IOBEPXHOCTHOE HATSIKEHHE YMEHBIIAETCS C
YBEJIMYEHUEM TEMIIepaTypbl?

19.  Kunkue nekapcTBa 4acTO OTMEPSIOT KalIsiMHU. SIBISieTCS JIM 3TO JOCTATOYHO
TOYHOU Mepoit?

20.  Yro Takoe «OMMeETa» U T OH NMPUMEHSETCS?

3JI€KTpI/I‘-ICCTBO U Mara€Tusm
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1. Onekrpuueckoe mnozie. 3akoH Kynona, moneBas TpakToBka 3akoHa KyioHa,
HaNpsKEHHOCTh 3JIEKTPUYECKOT0 MOJIsl, IPUHIIHI CYHEPIO3ULIIH.

2. IlonsiTHE IOTOKA BEKTOPA HAINPSYKEHHOCTH BJIEKTPOCTATUYECKOTO 10Jis. Teopema
Octporpaackoro — 'aycca. @opmMyIupoBKa U JOKa3aTEIbCTBO TEOPEMBI.

3. Teopema Octporpajckoro — ["aycca. @opMmynupoBka U IpUMepbl IPUMEHEHUS K
pacueTy IEKTPOCTATUYECKUX MOJIEH: IITIOCKOCTH U IIapa.

4. ITorenuuman. IloTeHIMANBHBIA XapakTep 3JIEKTPOCTATUYECKOIO IIOJIsI, ITOHSATHE
IOTEHLIMAJA, PA3HOCTH ITOTEHIIMAJIOB.

S. [ToTreHIMan TOYEYHOrO 3apsifa, BBIYUCIICHUE IIOTEHIMANA I CIy4acB II0J,

co31aBacMoro CHCTEMOHM TOYCUHBIX 3apAd0B MU IINIOCKHMM KOHIACHCATOPOM; CBA3b MCKIAY
HAIMpPsS’KCHHOCTBIO U TIOTCHIUAJIOM.

6. DekTpuyeckuit qunossb. [lone numnos.

7. DNEeKTPUUECKUN UMb BO BHELIIHEM 3JIEKTPUUECKOM IOJIE.

8. [IpoBonHUMKM B 3yieKTpocTaTuyeckoM mnose. llosie BHyTpM M Ha NOBEPXHOCTH
MIPOBOJIHUKA.

9. DJIEKTPOEMKOCTh, KOHAEHCATOPBI, pacyeT dJeKTpoeMKocTH. CoeauHeHue
KOHJICHCAaTOPOB.

10. OHeprusi AIEKTPUYECKOTO MMOJsA. DHEPrusl 3apsiKEHHOrO0 MPOBOJHHMKA, SHEPTHUS
3apSKEHHOr0 KOHJIEHCATOPA, SHEPTHUs AJIEKTPUYECKOTO MOJIA.

11. JupnexTpuku B 3JEKTpUYECKOM mojie. MoneKkylsipHas KapTUHA MOJSpU3ALMU
JUAJICKTPUKA, BETUYMHBI, XapaKTEPUIYIOIIUE TOJISAPU3AIIIO JUIICKTPHKA.

12. [locTostHHBIM 3nekTpuueckud Tok. 3akoHel Oma u  Jxoyns - Jlenna B

UHTETpaIbHON 1 qudPepeHnnanbaoi Gpopmax.

13.  IlpaBuna Kupxroda.

14. MarnuTtHoe 1osie TOKOB B Bakyyme. IloHsATHE MarHMTHOro moJiis, 3aKOH buo -
CaBapa - Jlamtaca, pacdyeT BEKTOpa MarHMTHOM MHIYKIMHU JUIsl KOHEYHOIO OTpe3Ka TOKa U
KpyTOBOI'O TOKA.

15. Teopema 0 HLMPKYJISAIMM BEKTOpPa MAarHUTHOM HHAYKIUH, BUXPEBOH XapakTep
MarHuTHOTO IIOJIsSI, NPUMEHEHHE TEOPEMbl O LMPKYISIHM K pacdyeTy MAarHUTHOIO IIOJiS B
COJICHOUJIE, BHYTPU IIPSIMOTO IIPOBOJIHUKA.

16. MarHuTHbII MOMEHT KpPYroBOTO TOKa. MAarHWTHBIM JAWIOJb, IOJIE JUITIOJ,
MarHMTHBIN TUIIOJIb BO BHEIIHEM MarHUTHOM IIOJIE.

17. JleficTBe MarHUTHOTO TOJI HA TOKU U 3apsabl. [[pOBOTHHK B MarHMTHOM IIOJIE,
B3aMMOJENCTBHE 2-X IPOBOJHHUKOB C TOKOM.

18.  Pabota mpu mepeMemeHu MPOBOJAHMKA C TOKOM B MarHWTHOM TIOJIe, paMKa B
MarHMTHOM IOJI€.

19.  Cwuna Jlopenna.

20. DOnektpoMarauTHas uHAyKIug. Oneitel @apanes, npasuio Jlenma, dopmyna amns
OJIC »IeKTpOMAarHUTHOM WHAYKIWHM, TpPakTOBKa MakcBea SBICHUS 3JIEKTPOMATHUTHOM
VHIYKIUU.

21. Camounaykuusa. WMuanyktuBHocTh, ¢opmyna i1 OJC  camoMHIyKIMH,
VCYE3HOBEHUE U YCTAHOBJICHHE TOKA B LIETH, COAEPKALLEH HHIYKTUBHOCTD.

22. IlepemeHHbI TOK. XapakKTepUCTHKAa IEPEMEHHOIO TOKA, I€Mb, COAEpIKaIas
AKTUBHOE COIIPOTUBJIEHHUE, EMKOCTh U HHIYKTUBHOCTD, PE30HAHC HANPSKEHUM.

23.  MoUIHOCTb B IIENH MEPEMEHHOTO TOKA.

24.  Dnextpuueckue Konedanus. neanbHblil KoneOaTeNbHbIA KOHTYP.

25.  Bomnbel. PacnpocTpaHeHue BOJIH, ypaBHEHHE ITUIOCKOW W C(HEpUUYECKON BOJIH,
¢a3oBas CKOpPOCTb, BOTHOBOE YPaBHEHHE.

26. DJIEKTpOMarHuTHbIe BOJHBI. TOK cmenieHus, ypaBHeHHMEe MakcBemna M HX
¢du3nveckuii CMBICI, BBIBOJI BOTHOBOTO YpaBHEHUS U3 ypaBHEHHI MakcBea.

27.  CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
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28.  MarnuTtHoe moje B BeniectBe. Bekrop HamarHuuuBaHus. OCHOBHBIE 3aKOHBI
MarHuTHOTO I10JI€ B BEILECTBE.

29.  IIpupoza 3IEeKTPHUUECKOro TOKa B METAJUIaX U MOIYIPOBOTHUKAX.
30.  DnexTpuyeckue sIBICHUS B KOHTAKTaXx.
31. Tepmoanexrpuuectso. SBinenus [lenstbe u ToMcoHa.
32.  Konebanus npu HAJIMYWHU 3aTyXaHUSI.
33.  Pe3onHaHC TOKOB B II€TIM IEPEMEHHOTO TOKA.
Onruka
1. B gem 3akioyaercst 3aKOH MPeIOMIICHHUS CBETa?
2. OT 4yero  3aBUCHT  BEJIMYMHA  KaXYIIErocs  IOAHATUS  IpPEIMeTa,

paccMaTpuBaeMoro 4epes CTeKI0?

3. Yro HazpIBaeTCA MPEAEIbHBIM YIJIOM IIOJIHOIO BHYTPEHHETO OTPaKEHUs?

4. Kak 3aBucuT nokasaresnp npeaoMIeHUs] pacTBOpa OT KOHLEHTpAaLUn?

5. Kak yctpoena 3purensHas Tpyba?

6. Uto Ha3bIBaeTCs yBEIMUEHUEM ONTUYECKON TPYObI?

7. Yro Ha3bIBaeTCs MOJIEM 3pEHUs TPYObI?

8. Uewm omiimuaetcs 3putenbHas Tpyoa Kerepa ot TpyOs! ['anwmies?

9. UYro Takoe aneptypHas auadparma?

10.  UYro Takoe umuciioBas amneprypa’?

11. B ueMm 3akiroydaeTcs yciIoBHE CUHYCOB?

12.  UYewm ommuaeTcs aroxpomar oT axpomara?

13.  KakoBo ycTpoICTBO OKYJISIpHOIO MUKpOMeTpa?

14. B uem cocrowrt siBIIeHUE HHTEp(EPSHIINH CBETa?

15.  JlaiiTe onpexneneHue MHTEPPEPEHIIHUH.

16. Kakue BomHBI Ha3bIBalOTCS KorepeHTHbIMH? Kak QopMmymupyroTcs ycrmoBus
KOT€pEHTHOCTH JABYX BOJIH.

17. Kak BbluMCHS€TCS CyMMapHas WHTEHCUBHOCTb IPH HAJOXKEHUU JABYX
MOHOXPOMaTHUYECKUX BOJH OJAMHAKOBOW YaCTOTHI, HOJISPU30BAaHHbIX B OJJHOM MIIOCKOCTH?

18. Ilpm Kakux YCIOBHSX BO3ZHHKAIOT W KaK pAacCUMTHIBAIOTCS min M max
UHTEHCUBHOCTH NPH UHTEPPEPEHIINH IBYX BOJIH?

19.  Tloctpoiite xon mydeit B cxeme lOHra, paccumTarh pazHOCTh XOAa Jyded H
MIUPUHY UHTEP(EPEHLINOHHOM MOJIOCHI.

20. [Toctpoiite xon nyueit B ounpuzme dpenens, BoiBeauTe GOPMYIIBI A pacyeTa
MIUPHHBI UHTEP(HEPEHIIMOHHON MOJI0CHl U MAKCUMAJIBHOTO YHclia MHTEP(EPEHIMOHHBIX MOJIOC.

21. [IpuBenuTe oONTHYECKYIO CXeMy HHTepdpepomeTpa MailkenbcoH, OOBICHUTE

MIPHUHIIMII €T0 JACHCTBHUS.
22.  Jlns 9ero ucmoiib3yroTcs uHTepdepoMeTpsi?

23. B uem 3akmrouaercs npunun ['toiirenca - @penena?

24.  UYewm ornmuaetcs nudpaknun Openens ot qudpakmun OpayHrodepa?

25.  Kak ¢opmynupyercst ycioBue BO3HUKHOBEHUS MaKCUMYMOB M MHUHUMYMOB IpH
T paKuy CBeTa Ha IIeu?

26.  Kak BiusieT mupHHA eI Ha TU(PAKIUOHHYIO KapTUHY?

27. Kak TOCTpOWTH BEKTOPHYIO JAHWarpamMMmy [UIsl OIPENENICHUH  aMIUTATYIIbI
KoJIeOaHuH B cirydae AMPPaKIuu OT 1enu?

28. Urto mpexacraBmser co0oil audpakMoOHHAs pelIeTKa, JaTh OIpeIeIIeHUe

MapaMeTpoB,  XapaKTepU3YIOMMX  TU(GPAKIMOHHYIO  pemeTky? (MOCTOSIHHAs, TEpHO/,
paspemiaroniasi CmiocCOOHOCTh, YIJIOBas ¥ IMHCWHAS TUCTIEPCHS).

29.  Kak BeIsimuT nudpaknMoOHHAs KapTWHA MpH Audpakuuu Ha pemierke? JlaTh
Ka4eCTBEHHOE M KOJMYECTBEHHOE OIMCAHUE.

30.  Kakas cBsi3b cyliecTByeT Mexay Audpakiueit u uarepdepeHunei?

31.  Kaxkoii cBeT Ha3bIBaCTCs TUIOCKOIIOISIPHU30BAHHBIM ?

32. B u4ém coCTOUT sIBIEHUE TBOMHOTO JTydenpeOMICHHs?
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33. YT0 Takoe OnTUYeCcKas och?

34.  Kakue II0CKOCTH B KpHUCTaJlJIe HA3bIBAIOT II1aBHBIMU?

35.  IloyeMy MHTEHCHBHOCTbH CBETa MPONOPIMOHATFHA KBAJPaTy aMIUIUTY (bl BEKTOpa
E?

36.  Kak popmymupyercs 3akon bprocrepa?

37.  Kakue cymecTByIOT criocoObI MOTYyYSHUS TUIOCKOTIOIIPU30BAHHOTO CBETA?

38.  Kakue BemecTBa Ha3bIBAIOTCSI ONTUYECKH aKTUBHBIMU?

39. Uem oTauuaeTcs OJUIMNTHYECKH  MOJSPU30BAHHBIA CBET OT  JUHEWHO
MOJIIPU30BaHHOTO?

40. Kak wm3rortaBnuBaercs mnpu3sMa HHKOIS W B uYeM 3aKIIOYaeTcsl NPUHIMI ee
paboThI?

41.  Kakue Marepuaibl IPUMEHSIOTCS AJIs U3TOTOBJICHUS MTOJIIPOUIOB?

42.  Kakwue KpucTalIbl Ha3bIBAIOTCA MOJIOKUTEIBHBIMU, & KaKUe — OTPULIATEIbHBIMU?

43.  Yem oTiMyaeTcs CIEKTpalibHAsI CBETUMOCTH TeJla OT HHTETPAIbHOMN?

44,  Yto Ha3bIBaeTCs KOA(DPUIIMESHTOM ITOTIIONICHUS Tena?

45.  Kakoe Teno Ha3bpIBaeTCs aOCOIIOTHO YEPHBIM U KaKO€ CepPhIM?

46. B uem cytb 3akoHa Kupxroga?

47.  Wznoxwute nepBbli U BTOPOH 3aKOHbI BuHa.

48.  Kak ¢opmynupyercs 3akoH Credana—bonbimana mist abCONOTHO YEPHOTO H
ceporo ten?

49.  IlpuBenute dopmyny [lnaHka, ONMUCHIBAIOIIYIO M3ITydye€HUE aOCOIIOTHO YEPHOTO
Tena.

50.  Kakwue 3akOHBI MOTYT OBITh MOJOXEHBI B OCHOBY OECKOHTAaKTHOTO H3MEpPEHUS
TeMIlepaTyphl Ten?

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

52.  Kakue Tena Ha3pBaroTcs tamOeproBckumu? Kak 3Byunt 3akon Jlambepra?

53. B uém 3aximouaercs sBJIEHHE BHYTpeHHero ¢orospdekra? B  kakux
(doTOpPHUEMHHKAX OHO UCTIONIB3YETCH.

54. B dyem 3akirovaercs siBIIEHHUE BEHTHIIBHOTO (poTorddexTa?

55.  Kaxkosa cyth 3akoHOB poTorddexra?

56.  Kak dpopmynupyercs ypaBHeHue DifHIITeHa 1515 poToadpdexra?

57.  Yto Ha3bIBaeTcs paboOTOM BBIXOJA 3JIEKTPOHA U3 MeTaa?

58. M3 KakuxX y4yaCTKOB COCTOMT BOJbTaMIEpHAs XapaKTEPUCTHKA BAKYyMHOTO
¢dorornemenTa?

59.  Yto moHMMAIOT MO KpacHo# rpanuiiei hotorpdexra?

60.  YTo MOHMMAFOT IO TEPMHHOM 33JIeP>KUBAIOIIEE HAPsHKEHUE?

CriernanbpHble BOITPOCH! aTOMHOM U €pHON (DU3UKH

1. KaxoB ¢puzmdeckuii cMbIC yucena M u N B 00001eHHo0# dhopmyne bansmepa?

2. KakoBbI JUIMHBI BOJIH CaMbIX KOPOTKOBOJHOBOM M JIIMHHOBOJIHOBOM JIMHHUWA CEpUU
[Namena?

3. KakoBa myiHa BOJTHBI, COOTBETCTBYIOIIAS Tpanule cepun bansmepa?

4. KakoBa yactoTa roysoBHo# n1uHuM cepuu Jlaiimana?

5. ATOMBI BOJIOPO/1a HAXOISTCS B COCTOSHHUM ¢ N = 5. CKOJBKO JIMHUHN COJEPIKHUT €TO
CHEKTp U3ITyueHHs ?

6. B gyem cocTouT cyTh KOMOMHAIIMOHHOTO NpuHIMNa Putna?

7. Hcnonb3yss KOMOMHAIIMOHHBIN MPUHIUI, TTOKAKUTE Ha OJHOM U3 IPUMEPOB, KaK
MOYHO TOJIYYUTh YACTOTY ISl BTOPOU JJIMHHOBOJIHOBOM JTMHUU cepuH [lamena.

8. KakoBsl paznuuns Mexay Moaenbto atoma Pesepdopaa u reopueit bopa?

9. [Touemy wmogen» artoma Pesepdopma HecoBMecTMMa C MPEACTABICHUSIMH
KJIACCUYECKON (U3HKU?

10.  Pazwscaure cmbicn mocTtynatoB bopa. Kak ¢ wux mnomompio 0OBSCHUTH

JMHENYaThIi CIIEKTp aToMa Bojopoaa?
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11. HUcxona u3 teopun bopa, ompenenute CKOpOCTb IBMUKEHMS D3JEKTPOHA Ha
IPOM3BOJILHOM HEPIreTHYECKOM YPOBHE.

12. Onpenenure MakCUMaJlbHYIO JJIMHY BOJIHBI CBETA, IPU KOTOPOMl BO3MOXHA
MOHM3AIMS aTOMa BOJIOPO/1a, HAXOASIIErocsi B OCHOBHOM COCTOSIHUU.
13. Kakyto anepruro (B 9B) momkeH uMeTs GOTOH, YTOOBI MEPEBECTH aTOM BOJIOPO/IA

U3 OCHOBHOT'O COCTOSIHUS B COCTOSIHHE ¢ N = 57
14.  CpaBHuTe nepBbIii GOPOBCKUI paguyc Ul aToMa Bojaopoaa u s He™.

15. B ueMm 3akitouaroTcs NpOTUBOPEUHS U HEJOCTATKU Teopuu atoma bopa?

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

17.  Kakue OCHOBHBIE BBIBOJBI MOXHO CJellaTh Ha OCHOBaHHMHM ONBITOB dpaHKa U
I'epua?

18. [Ipy kakoMm YCKOpPSIOIIEM IOTEHIHANe OyaeT HaOMIoJaThCs PE3KOoe IMajeHue
aHOJHOTO TOKa B onbiTax @panka u ['epia, ecinu TpyOKy 3allOJTHUTH aTOMapHBIM BOJIOPOIOM?

19.  OObsicHUTE, HA KaKWX y4acTKaxX BOJbTAMIIEPHOI XapaKTEPUCTUKU UMEIOT MECTO
yIpyTrue U Ha KaKUX — HEYIPYTHUE CTOJIKHOBEHHSI JIEKTPOHOB C aTOMaMH.

20. B dem 3akirodaeTcsi CTaTUCTUYECKask HHTEPIIPETalus BOJIHOBOM PpyHKINN?

21.  Jlns xakWMx 4acTuIl cripaBeyuBo ypaBHeHue [lIpenunrepa?

22.  llouemy ypaBuenue llpenunrepa chopMynupoBaHO Kak BOJTHOBOE ypaBHEHHE?

23. 3amummre BpeMeHHOEe W cranumoHapHoe ypaBHeHusi llpemunarepa u
POaHATU3UPYHUTE UX.

24.  CoepmmTe miepexoj oT BpeMeHHOro ypaBaeHus Llpeaunarepa K cTalmoHapHOMY.

25.  3Bamumwurte OJHOMEpPHOE BPEMEHHOE U cTanmoHapHoe ypaBHenus lllpenunrepa u
IIPOAHAIN3UPYHITE UX.

26.  3amummMre BpeMEHHOE U cTalMoHapHoe ypaBHeHUs Lllpenunrepa B onmepaTopHOi
dbopme 1 MpoaHATH3UPYUTE UX.

27.  Kakoiil BBIBOJI MOXHO CJieaTh, CPAaBHHUB cTalloHapHoe ypaBHeHue llpeaunrepa c
ypaBHEHUEM JJi COOCTBEHHBIX 3HaYEHUH U COOCTBEHHBIX (YHKIIHI?

28.  UYro MOXHO cKka3aTh 00 onepaTtopHoil popme ypaBHenus Illpeaunrepa?

29.  Kakas yactura siBnsieTcst CBOOOTHON?

30.  IlokaxxuTe, 4YTO HHEPreTUUYECKUH CIEKTP CBOOOJHO JBMXKYIIEHCS YACTHUILIBI
SIBIISICTCS HETIPEPHIBHBIM.

31.  Haiinute coOCTBEHHblE 3HAYEHMs HHEPIUUM  YACTHLBI B  OJHOMEPHOH
«MTOTEHIIMATEHON sIME» C OECKOHEYHO BBICOKHIMH «CTEHKAMI.

32.  KakoBa HauMeHbIIasi SHEPTUsl YACTHUIIBl B «TIOTEHIMAIBHOHN siMe» ¢ OECKOHEYHO
BBICOKUMH «CTEHKAMM»?

33.  OOwbscHUTE, MMOYEMY HAWMHH3ILIEE COCTOSHUE OCLUIIIATOpPA HE MOXET 00JanaTh
HYJIEBOU SHEPIHEil.

34.  Kakumu cBOHCTBaMM MHUKPOYACTHI] 00YCIOBIEH TyHHENbHBIN 3 pexT?

35. 3anummuTe cranuMoHapHoe ypaBHenue IllpeawmHrepa nmns BOJOPOIOTOIO0O0HOM
cucreMsl. [IpuBeanTe npuMepsl BOJIOPOIOTIOT0OHBIX CUCTEM.

36. [Touemy Hamboee TTOIXOSIIEH KOOPAMHATHON CHCTEMOM I PACCMOTPEHHSI aToMa

BoJIopofa sBisieTcs cheprueckas? [Ipoanamsupyiite (kaueCTBEHHO) X0/J] PEIICHHUs CTAallMOHAPHOTO
ypaBHenusi Illpemunrepa mis aroma Bojoponga B cepuueckux KoopauHaTax. Kakue BBIBOIBI
CIIEIYIOT U3 €T0 pelieHus?

37. 3armumuTe COOCTBEHHBIC 3HAYCHHUS DHEPTUU HJIEKTPOHA B aroMe BOJIOPOIa,
ompenenseMble pemieHreM ypaBHeHus lllpenunrepa, n npoananmusupyiite ux. B uem ormmume u
CXOJICTBO C pe3yibTaramu Teopun bopa?

38.  Kakue BenmMuMHBI 11 SJICKTPOHA B aTOME OIPE/ICNICHBI, €CIIM M3BECTHBI KBAaHTOBBIC
yucna n, | um?

39.  Ilouemy KBaHTOBasi MEXaHHMKa HE MCIIOJB3YET MPEACTABICHUE 00 AIEKTPOHHBIX
opburax? Uto XxapakTepu3yroT KBaHTOBBIC yucia N, | m mi?

40.  Kakue BenTMYMHBI, XapaKTEPU3YIOIIUE JIEKTPOH B aTOME BOJIOPOJIA, KBAHTYIOTCS?
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3anumuTe COOTBETCTBYIONINE (POPMYIIBI.

41.  IlpeacraBbTe CHMBOJIMYECKYIO 3aIMCh JCKTPOHOB B COCTOsHUAX c: 1) n = 3, |
=0,1,2;2)n=4,1=2;3)n=2,1=1.

42.  KakoB ¢pu3nyeCKUi CMBICI pacHpelesieHus IUIOTHOCTH 3apsia B AJIEKTPOHHOM
oOnake?

43.  Cdopmynupyiite mpaBmia oToopa it OpOUTATLHOTO U MAarHUTHOT'O KBAaHTOBBIX
yucen. Beerna nu oy BRIMONHAIOTCA? Kak MOXKET U3MEHSThCS INIaBHOE KBAHTOBOE YUCIIO?

44, Kakue nepexoabl cooTBeTCTBYIOT cepuu Ilamena? Mcnonp3yiTe CHMBOJIMYECKYIO
3aIIUCh COCTOSIHUM.

45.  KakoB KBaHTOBO-MEXaHWYECKHUI CMBICII IIEPBOr0 OOPOBCKOTO pajguyca’?

46. B uem oTiinume BBIBOJOB KBAHTOBOM MeXaHUKHU U Teopuu bopa nis 1s-cocrosiHus
3JIEKTPOHA B aToMe Bojiopoaa?

47.  DnexTpoH B aTOME BOJIOpOAa HaxoJIuTcs B Is-coctostHuu. Onpenenure Haubosee
BEPOSATHOE PACCTOSIHUE AIIEKTPOHA OT sJIpa.

48. B uem (u3nyeckuii CMBICT TOCTOSHHOW paJinOaKTUBHOTO pacnana? Kak MOXHO

OPUITH K BBIBOAY, YTO PaJMOAKTUBHBIE CBOMCTBA 3JIieMEHTa OOYCIOBIEHBI CTPYKTYpOil ero
sapa? MoOXHO M yKa3aTh, KaKHe sjipa W KOTJa pacrmamayTcs B paJHOaKTHBHOM oOpasie 3a
paccmatpuBaeMoe Bpems? [louemy?

49.  Yro Takoe aKTUBHOCTb U yJeJIbHAsI aKTHBHOCTH TIperapara’?

50. Kakue  XapakTepUCTHUKM  PAJMOAKTUBHOTO  pacmaja  ONpelNessioT  ero
WHTEHCUBHOCTB?

51.  Hapucyiite rpaduk 3aBucumoctu In A (A — aKTUBHOCTbH TIpernapara) OT BPEMEHH.
Kakue manHbpie MOTYT OBITH U3 HETO MOJTy4eHBI?

52. Kak ¥ BO CKONBKO pa3 M3MEHUTCS YHCIO SJep PaJUOaKTHBHOTO BEIIECTBA 3a
BpEeMs, paBHOE JIBYM IIepHOJIaM Toirypacmnama’?

53.  Kak (1o kakoMmy 3aKOHY) U3MEHSETCS CO BpEMEHEM aKTUBHOCTh HYKIH1a?

54.  BeIpazure cpegHee BpeMs KU3HU PATUOAKTHBHOTO spa dYepe3 IMOCTOSHHYIO
pPaZoOaKTUBHOTO pacmaja.

55. UYro mpomoipKUTENbHEE — YeThIpe IMephoja MoJypacnajga WId TPH CPEIHHUX
BPEMEHH KU3HU PAIMOAKTHUBHOTO siipa?

56.  Kakas mons HyKJIHJA pacraercs Ha MPOTSHKEHUU JIBYX CPEIHHUX BPEMEH KU3HU
paZOaKTUBHOTO sijipa?

57.  KakoBO COOTHOIICHHE MEXIY CPEIHUM BPEMECHEM JKU3HH PAJMOAKTUBHOTO sjipa
U TIEpUOIOM Todypacmaaa’?

58.  Kakasg 1011 HA4aapHOTO KOJHMYECTBA PAJMOAKTHBHOTO HM30TOMA pachajiercs 3a
BpEMsi, paBHOE CpeIHEN MPOJOIKUTEILHOCTH KU3HU 3TOTO U30TOMNa?

59. Kak W3MEHHTCS DHEpPrus MCITYCKAeMBIX (-4aCTHI[ C YBEJIHMYECHUEM IIepHoJIa
noJrypacrnaja paiuoakTUBHOTO 3neMeHTa? OTBeT 000CHYHTE.

60.  Kak 0OBSICHHTH OIpOMHOE pa3jdre B TIEPUOJIax MOJypaclaaa o-paIHoaKTHBHBIX
anep?

61. HabGnromaercss mu painoakTHBHBIN pacmaj; CBOOOJHBIX MPOTOHOB? HEUTPOHOB?
[Touemy?

62.  Kak MOXHO OTJIMYHUTH [3-3JIEKTPOHBI OT 3JIEKTPOHOB KOHBEPCHHN?

63. UTo neXHT B OCHOBE METOJOB HAOMIONEHUS M PETUCTPALMU PATUOAKTHBHBIX
W3IIy4EeHUI?

64. KakoB mpuwHOMI JEHCTBUS  MOJYNPOBOAHHKOBOrOo  cyetunka? B dem
MPEUMYIIECTBO MCIOIb30BaHUS TBEPOU Cpeibl 10 CPaBHEHUIO € Ta3oM?

65. B 4eM CXOJCTBO U pa3iMyue dJIEKTPOHHBIX U TPEKOBBIX AETEKTOPOB?

66.  Kakue BO3MOXKHOCTH JUIsSl UCCIIEIOBAHUS OTKPBIBAIOTCS MPH MOMEIIEHUN KaMepbl
Bunbcona B MmaruutHoe nose?

67.  IlpuBenute, MOSICHUB, OCHOBHBIE XapAaKTEPUCTUKH JIETEKTOPOB.
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68.  JlaiiTe XapakTepUCTUKY SIBJICHHUS, JIEKAILEr0 B OCHOBE PabOThl YEPEHKOBCKOTO
CUCTYHKA.

69. B d4eM CXOJCTBO U pa3IMyue BIIILCOHOBCKOM U AU Py3MOHHOMN Kamep?

70.  Kak B 4epeHKOBCKOM CUETYMKE MOKHO Pa3J/IeIUTh YaCTULIbI 10 Maccam?

71.  UYem nyu4iie perucTpupoBaTh BBICOKOIHEPTETUUYHBIE MHUKPOYACTHUIIBI: KaMepou
Bunbcona unu my3slppkoBoil kamepoii? [Touemy?

72.  Kakue ©3 TPHUBEICHHBIX CYETUYUKOB MOTJIM Obl OBITH OOBEAMHEHBI EIMHBIM
HA3BaHHUEM «Ta30pa3psIHbIE CYCTUUKUY?

73. B uem 061HOCTD U pa3nuyme BCEX pAaCCMOTPEHHBIX TPEKOBBIX JETEKTOPOB?

74.  lloyemy mnpomnopuUOHaNbHAS KaMepa OJHOBPEMEHHO BBINONHICT (YHKIUU
TPEKOBOTO JETEKTOpa?

75. B KakuX TpPEKOBBIX [ETEKTOpax MpPU MPOYMX PABHBIX YCIOBUAX JJUHA TpeKa
camas kopotkasa? [louemy?

76. MoOxHO M C TOMOUIbIO cuYeT4YUKOB ['elirepa—Mrionnepa U3MEPSATh SHEPTHUIO

yactun? [louemy?
4.2 ®oH/1 OLIEHOYHBIX CPEACTB /I MPOBeeHNs MPOMEKYTOUHOM aTTeCTAIMH

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpU HEOOXOAMMOCTH WHBAJIHMAAM M JIMLIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BPEMs ISl TOJTOTOBKHM OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHIUBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 10 JHCHUIUINHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAaHHUYCHHSIM WX 3I0POBBS W BOCTIPUSTHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amiapara:

— B I1e4aTHoOM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5 IlepeyeHb OCHOBHOM M 10NOJTHUTEIbHOM Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM 1JIs1
OCBOECHHUS TMCUMILIUHBI (MOLYJIs1)
5.1 OcHoBHasi JiuTepaTypa

Mexanuka
1. Hponos, N.E. Mexanuka. OCHOBHBIC 3aKOHBI [DIEKTPOHHBIH pecypc| : yueO.
nocobue — DnekTpoH. naH. — Mocksa : U3narensctBo "Jlabopatopust 3Hanui", 2017. — 312
c. — Pexum nocryna: https://e.lanbook.com/book/94115
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https://e.lanbook.com/book/94115

2. Uponos, N.E. 3amaun mo oOmeit ¢usuke: YdyeOHOe mocobue [DIEeKTPOHHBIN
pecypce] : yueb. mocobue — DnektpoH. gaH. — Cankr-Ilerepoypr : Jlanp, 2018. — 420 c. —
Pexxum nocryna: https://e.lanbook.com/book/99230

3. Anemkesud, B.A. Kypc obOmeii ¢u3uku. Mexanuka [DaeKTpoHHBIA pecypc] :
yueb. nmocobue / B.A. AnemkeBuu, JL.I. [enenko, B.A. KapaBaeB. — DnexkTpoH. maH. —
Mocksa : ®usmariut, 2011. — 469 ¢. — Pexxum pocryma: https://e.lanbook.com/book/2384

MonekynsipHas pu3HKa
1. Kyxa M.A. Monekynspras ¢usuka: Tekctsl gekuuii / M.A. Xyxka. — Kpacno-
nap: Kybanckuii roc. ya-1, 2011.

2. Hponos, U.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBINA pecypc]
: yue0. mocobue — DnekTpoH. naH. — Mocksa : MznarensctBo "JlabopaTopust 3Hanuii", 2015.
— 210 ¢. — Pexum goctymna: https://e.lanbook.com/book/84090

3. AnemkeBud, B.A. Kypc oOmeit ¢pusuku. MonekynspHas ¢pusuka [DIeKTpOHHBII
pecype] : yueb. — DnektpoH. gaH. — Mocksa : ®usmatiut, 2016. — 312 c¢. — Pexum

nocryma: https://e.lanbook.com/book/91145

DNEeKTPUYECTBO U MarHETU3M

1. CaBenneB, U.B. Kypc obmieit ¢usuku. B 5-u T1. Tom 2. DiieKTpu4ecTBO U MarHeTU3M
[DnexTpoHHBIH pecypce] : yueb. mocodue — DnekTpoH. gaH. — Cankr-IlerepOypr: Jlans, 2011.
—352c.

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

2. Jlaancoepr, I'.C. Dnementapubiii yaeOHUK pusuku. T.2 DIEKTPHUECTBO U MaTHETU3M
[DnexTpoHHBIH pecypc]: yued. — DnekTpoH. naH. — Mocksa : @uzmatiut, 2011. — 400 c. —
Pesxxum moctyna: https://e.lanbook.com/book/2240.

3. Uponos, U.E. 3agaun no obuieit pusnke: yueGHOE mocodue 11 By30B [ DJIEKTPOHHBIN
pecypce] : yueb. mocobue — DnexTpoH. naH. — MockBa: U3aatensctBo "JlabopaTopust 3HaHMiA",
2017. — 434 c. —

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

Orntuka

1. bonnapes, bopuc Bnagumuposuu. Kypce obuieit ¢pusmnku [DnexkTpoHHbIH pecype] :
B 3-X KH. : yueOHUK JU1s OakanaBpoB . KH. 2 : DiexkTpoMarHeTusm, onTukKa, KBaHTOBas pu3uka /
b. B. bonnapes, H. I1. Kanamuukos, I'. I'. Cniupus. - 2-e u3n. - Mocksa : FOpaiit, 2017. - 441 c.
- https://biblio-online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO0.

2. CapenveB, M. B. Kypc oOmeit ¢usuku [DnekTpoHHBIH pecypc] : ydeOHOe
noco6ue: B 3 1. T. 3: KBanroBas ontuka. AtomHas ¢usuka. @uznka TBepaoro tena. dOusuka
aTOMHOIO s1pa M s1eMeHTapHbix dactun / WM. B. CasenseB. - 1l-e u3a., crep. - CaHkT-
[MerepOypr : Jlaus, 2017. - 320 c. - https://e.lanbook.com/book/92652.

3. Tpodumona, Taucust IBanoBHa OcHOBBI (pu3nKU. BoaHOBas 1 KBaHTOBasi ONTHKA
[Tekcr] : [yueOHOe mocobue] / T. U. Tpodpumosna . - M. : KHOPVYC, 2011. - 215 c. : wr. - ISBN
9785406011959.

CrniennanbHble BOMPOCHI aTOMHOM U AJIepHON (PU3UKH

1. Myxun K.H. DkcnepumenTanbsHas siiepHas ¢pusuka. B 3-x 1. T. 1. ®usuka aroMHOT0
anpa [DneKTpoHHBIH pecypc]: yueb. — DnexTpoH. naH. — Cankt-IlerepOypr: Jlanb, 2009. — 384 c.
— Pexxum nocryna: https://e.lanbook.com/book/277.

2. Myxun K.H. DkcnepumenTanbHas saepHas ¢uszuka. B 3-x 1. T. 2. Ousuka saepHbIx
peakuuii [DnekTpoHHBIN pecypc]: yued. — Dnekrpon. naH. — Cankr-IlerepOypr: Jlans, 2009. —
326 c. — Pexxum poctyma: https://e.lanbook.com/book/279.

3. Myxun K.H. OxcnepumenranbHas sigepHas ¢usuka. B 3-x tr. T. 3. Ousuka
3JIEMEHTAPHBIX YaCTUIl [DNEKTPOHHBINA pecypc]: yueb. — DnekrpoH. paH. — Cankt-IletepOypr:
Jlanb, 2008. — 432 c. — Pexxum nocryma: https://e.lanbook.com/book/280.
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5.2  lomoJHHUTeJbHAN JUTEPATYPA

Mexanuka

1. Byrukos, E.M. ®uzuka: Mexanuka [DIeKTpOHHBIA pecypc]| : yueb. mocobue /
E.N. byrukos, A.C. KonaparbeB. — DJIeKTpoH. JaH. — MockBa : ®uzmatiut, 2008. — 352 c.
— Pexxum nocryna: https://e.lanbook.com/book/2128

2. Kanamaukos, H.I1. OcroBbl pusukn: B 2 1. Tom 1 [DnekTpoHHBIH pecypc] : yueo.
/ H.II. KanamnukoB, M.A. CMmoHAbIpeB. — ODNeKTpoH. naH. — MockBa : M3garenbcTBo
"Jlaboparopus 3uanwuii", 2017. — 545 ¢. — Pexwum goctyna: https://e.lanbook.com/book/94088

3. I'punkpyr, M.C. JlabopaTopHblii TpakTUKyM 110 (U3MKe [ DIEKTPOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymtok. — DOnektpoH. naH. — Cankrt-IletepOypr :
Jlanp, 2012. — 480 c. — Pexum mocrtyma: https://e.lanbook.com/book/3811

MonekynsipHast pu3nka

1. byrtukos, E.W. ®u3uka: CtpoeHue u cBOICTBA BelIeCTBa [ DJIEKTPOHHBIN pecypc|
: yue6. / E.W. byrukos, A.C. KongpareeB, B.M. V3aun. — DnexkrpoH. nan. — Mocksa :
®dusmatiut, 2010. — 336 ¢. — Pexxum mocryna: https://e.lanbook.com/book/2127

2. I'punkpyr, M.C. JlabopaTopHbIii TpakTUKyM 110 (U3KKe [ DIEKTPOHHBIN pecypc] :
yueb. mocobue / M.C. I'punkpyr, A.A. Bakymntok. — OnexktpoH. naH. — Cankr-IletepOypr :
Jlanp, 2012. — 480 c. — Pexxum pocryma: https://e.lanbook.com/book/3811

3. CagenbeB, 1.B. COopHuK BOMpocoB M 3a1a4 1o oOmiei ¢usuke [DIeKTpOHHBIN
pecypc] : yueb. mocoone — IDnektpoH. naHn. — Cankt-IlerepOypr : Jlanp, 2016. — 292 ¢. —
Pexxum nmoctyma: https://e.lanbook.com/book/71766

DJNEeKTPUUECTBO U MarHETU3M

1. TMupanumsunu, [I.A. DnekTpruuecTBO U MarHeTU3M [DIIEKTPOHHBIN pecypc] : yueO.
nocobue / 1. A. ITupanumsunu, E.B. [llanaruna, H.A. Kansesa, E.A. [TonkoBa. — DneKkTpoH.
naH. — Cankrt-IlerepOypr: Jlans, 2017. — 160 c.

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

2. DJEeKTpUYeCTBO M MAarHeTu3M: NpakTHUKyM IO peuieHuto 3anad / PexepanbHoe
rocyJapCTBEHHOE OO/KETHOE 00pa30BaTeNbHOE YUPEKICHHE BBICHIETO MPO(hecCHOHAIBHOTO
obpazoBanusi «KeMmepoBckuil rocymapcTBeHHBIM yHuBepcuter»; coct. FO.M. Ilomsiranos. -
Kemeposo: KemepoBckuii rocynapctBeHHblit yauBepeutet, 2014. - 80 c.: wi. - bubnuorp. B kH.;
To xe [DnexkTpoHHBIH pecypc].
http://biblioclub.ru/index.php?page=book&id=278922.

3. Hy6posckuit, B.I'. DnexktpuyectBo u marHetusMm: COOpHHMK 3afady M MPUMEPHI UX
pemenust: yaueonoe nocooue / B.I'. lyoposckuii, 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.

Onrtuka

1. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipunuunel 1 npumeHenus [Tekcr]:
[yaeOnoe mocobue : B 2 T.]. T. 1 / b. Canex, M. Te#ix ; mep. ¢ anrn. B. JI. Jlepbona. -
Honronpyanstit: Uatennexrt, 2012. - 759 c., [4] n. un.: un. - ISBN 9785915590389.

2. Canex, baxaa E.A. Ontuka u ¢oronuka. [Ipuniunel 1 npumeHenus [Tekcr]:
[yaebHOe mocobue : B 2 1.]. T. 2 / b. Canex, M. Teiix ; mep. ¢ aurn. B. JI. Jlepbosa. -
Honronpyansnii: Matemnekt, 2012. - 780 c., [8] . wi. : un. - ISBN 9785915591355.

3. CkaHupylomas  JIGKTPOHHAs ~ MHUKPOCKOIHUSI M PEHTICHO-CIIEKTPaIbHBIN
MHUKpOaHaJIu3 B MpUMeEpax NpaKkTUYecKoro mnpuMmeHeHus [Tekcr] : ydeOHOe mocoOue st
cryaenToB By30B / M. M. Kpumran, U. C. fIcaukos, B. U. Ilonynun u ap. ; [mox obur. pea. M.
M. Kpumrana]. - M. : Texnocdepa, 2009. - 206 c. : wi. - (Mup UMK ¥ TEXHUKH). -
Bubnuorp.: c. 55-56. - ISBN 9785948362007.
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CrernuanbHbIe BOIIPOCH! aTOMHOM | sIIEPHON (DU3HKH

1. OcHoBw sinepHoit pusuku [Teker] : mabopaTopHslid mpakTukyM / [cocT. A. I1. Bapkos
u ap.] ; M-Bo obOpazoBanusi u Hayku Poc. ®@enepanuu ; Kyol'Y. - Kpacnomap : [Kybanckuii
rocynapcTBeHHbll yHuBepceutet], 2011. - 103 c.

2. 'onuapoBa H.I'. Yactuibl 1 aToMHBIC sipa. 3a1a4il ¢ PEIICHUSIMH U KOMMEHTapUSIMU
[DnexTpoHHBIH pecypc]: yueb.-meron. mocobue / H.I'. T'owwapoma, b.C. WUmxanos, .M.
KanutonoB. — DnekTpoH. maH. — MockBa: @usmatiut, 2013. — 448 c¢. — Pexxum pocryna:
https://e.lanbook.com/book/59636.

3. CazonoB A.b. fnepnas ¢pusuka u nozumerpus. COOpHUK 3a1a4: yueOHOE MOCOOHe AJis
By30B / A.b. Ca3onoB, M.A. Boropoackas. — 2-e uzn., ucnp. u gom. — M.: U3aarensctBo FOpaiit,
2018. — 98 ¢. — (Cepust: Crnenunanuct). — I'pudp YMO BO. — Pexxum mocryma: Www.biblio-
online.ru/book/1198FA07-AA4A-4FC4-8658-41D5D8FACCA81.

5.3 Ilepuoauyeckue U3TaAHUS:

1. B mupe Hayku

2. XKypHan 3KkcriepMMeHTaJIbHOW U TEOpeTHUECKON (PU3UKU

3. W3BecTust poccuiickoit akagemuu Hayk. Cepust pusmueckas

4, WnxenepHo-(pU3NIECKHi KypHa

S. [TuceMa B )KypHAI SKCIIEPUMEHTAIBHON U TEOPETUIECKON (pr3HKH

6. VYenexu (u3MuecKMX HAayK — €KEMECSUHbIH JKypHal. DJEKTpPOHHas Bepcus
KypHaja: aHHOTaIMH, CTaThu B popmare pdf.

7. W3BecTHs BBICIIUX y4eOHBIX 3aBeIeHUN. SIepHas sHepreTuka

8. NnxeHepHo-(pU3NUECKUil )KypHa

9. [Tucema B xxypHan «PuU3KKa 3JIEMEHTAPHBIX YaCTHUI] U aTOMHOTO s/1pa

10.  IlucpMma B KypHaIJ IKCIIEPUMEHTAIBHOW U TEOPETHUECKONW (DU3HUKH

11.  dusuka 31eMEHTapHBIX YaCTUI] U ATOMHOTO sipa

12.  Snepnas pusmka

13.  SnepHas pu3MKa U MHXUHUPUHT

14.  buodwusuxka.
15.  Bectaux MI'Y. Cepus: ®usnka. ACTpOHOMHUSL.

16.  XKypnHan npukiagHOW MEXaHUKH U TEXHUYECKOW (DU3HKH.
17.  XKypnHan rexHuueckoi GU3MKH.

18.  UsBectus BY3os. Cepus: ®usnka.

19.  UmnxenepHas ¢pusuka.

20.  MeaunuHcKas Gpu3MKa.

21.  TIpuOopsl U TEXHHKA SKCIEPUMEHTA.

22.  ®wuswuka. PedeparuBnsiii xyprain. BAHUTU.
23.  Bectauk CIIOI'Y.Cepus: @usuka. Xumus.

24.  XypHan 5KCIIepUMEHTATLHOW U TEOPETHUECKON (DU3UKH.
25.  Uzsectus BY3oB.Cepust: Pusnka.

26.  JKypHan npuKiIaJHON MEXaHUKU M TEXHUIECKON (PH3HKH.
27.  KypHan TexHUYECKOH (PU3HKH.

28.  WM3Bectus BY3oB. Cepusi: dusnka.

29.  IIpuOopsl U TEXHHKA SKCIEPUMEHTA.

JU1g OCBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSl MMEIOTCSI M3JAHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» 1 «Opai».
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6 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTEpHETY,
HEOOXOAMMBIX /IJIsl OCBOCHHUS IMCHUIINHBI (MOLYJIs1)

1. Dnextponnas 6ubmmorexa FOPAUT: www.biblio-online.ru

2. DnexkrponHo-oubnoTeuHas cucrema JIAHD: https://e.lanbook.com

3. Undopmannonnas cucrema «EqmHoe okHO JocTyna K 00pa30BaTeIbHbIM pecypcam»:
http://window.edu.ru/window

4. bubimoTeka 3JeKTPOHHBIX YUeOHUKOB:

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

5. AHHOTHPOBAHHBIN TeMaTHYeCKui KaTtajnor MHTepHET pecypcoB 1o (pu3uke:
http://www.college.ru/

6. ®enepanbHpIii 00pa30BaTEIbHBIN OPTAI:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX PeCypcoOB:

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

8. bonbias nayynas Oubnuoreka:

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

9. EcrecTBeHHO-HAaY4HBIN 00pa30BaTEIbHBIN MOPTA:
http://www.en.edu.ru/catalogue/

10. YyeOno-o6pa3zoBarenbHas puU3MKO-MaTeMaTuyeckas oubianoreka caiita EQqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. JIekuu o ¢pusuke aist BY30B:

http://physics-lectures.ru/

13. Texunueckas 6MOIMOTEKA:

http://techlibrary.ru/

14. «SAnepnas ¢pusuka B IHTEpHETEN!

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

7 MeToauueckue YKazaHus 1JIsd Oﬁy‘-laIOIlII/IXCﬂ 0 OCBOCHHUIO JTHCHHUITIINHBI (MOIly.]'IH)

Jlnsg  ycmemHoro OCBOEHMS AMCHMILIMHBL «OO0mMi (QU3NYecKuil MpakTUKyM» IpU
CaMOCTOSITENIbHOM paboTe CTYAEHT JOJIKEH UMETh!

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

2) y4eOHOe TT0COOME B COOTBETCTBHH CO CITCKOM JIUTEPATYPHI;

3) Terpanu s 1a0OpaTOpHBIX paboT (TpeOOBaHUS MO BBHIMOJIHEHUIO M O()OPMIIEHUIO
71a00paTOpHBIX paboOT UMEIOTCS B Ta0OPATOPUM MOJIEKYIISIPHON (PU3UKH).

CryneHTy HEOOXOIMMO CHUCTEeMaTH4ecKd padoTaTh MO M3YYEHUIO TEOPETHUYECKOTO
MaTepHala, OCBOSHHIO TUIIOBBIX IPUEMOB pEIIeHHs 3a/1a4 M0 (PU3KKe U MPHOOPETECHUIO HAaBBIKOB
HKCIIEPUMEHTATBHOM paboThI.

CamocrosTenbHas paboTa COACPKUT CIEAYIOUIME BHIbl y4eOHOW JesTeIbHOCTH
CTYJICHTOB:

— TEOPETUYECKYIO0 CAMOTIOATOTOBKY K YYeOHBIM 3aHATHSAM H K SK3aMEHY 110 KOHCIIEKTaM
1 y4eOHO uTepaType;

— o(hopMIIeHHE OTYETOB MO pe3yibTaTaM JadopaTOpHBIX padoT;

— MOUCK MH(OpMAIUH 110 3aJaHHOH TeMe B ceTh VHTepHeT.

O®I'OC BO Tpebyer mnoAroroBkH OakalaBpOB K Hay4dHO-HCCIEAOBATEIbCKOM U
MHHOBAILMOHHON BHUJaM NMPO(eCCHOHAIBHON IeATENbHOCTH, a (PU3HKa SIBIISIETCS OJHON U3 OCHOB
Hay4YHO-T€XHHUYecKoro nporpecca. [loaTromy nans pa3BUTUS TBOPUECKOTO MBILIUIEHUS U B
Ka4eCTBE METOAMKH MPAKTUYECKOTO MPUMEHEHUS MOJYYCHHBIX Ha JEKIHUSIX 3HAHUH CTyJeHTaM
pEeKOMeHIyeTcsl U3yYeHHe M NpPUMEHEHHE TEOpUH pelieHus u3odperatenbckux 3amay (TPU3).
Jns Bemonnenus: TPU3-3ananuil cTyneHTaM HEOOXOIUMO MMETh HavyanbHble 3HaHUS 0 TPU3.
JUis 3TOro peKOMEHAYETCs CaMOCTOATENBHO: 1) M3y4UTh 3JEKTPOHHYIO KHMry «BBeneHue B
TPU3. OcuHoBHble moHsATHA W moxxonb» (http://www.altshuller.ru/e-books/); 2) wuzyunts
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marepuainsl Bukunenuu (http://ru.wikipedia.org/wiki/), naunnas co cmoa «TPU3»; 3) mpouectsb
kHuru no TPU3 n3 6ubmuorexku Kyol'Y; 4) noceruts coorsercTBytomue TPU3-caiiTel.

Y cnemHocTh OCBOCHHUS CTYACHTOM Y4eOHOM TUCIMITIIMHBI OTPAXaeTCs B €T0 pelimuHee —
CyMMe OayuioB, KOTOpas (OpPMHPYETCSl B TEUCHHE CEeMeCTpa IO pe3yJIbTaTaM BBITOJHEHHUS
JOMaIIHUX paboT M TBOPYECKUX 3aJaHUM, TECTUPOBAaHUS, KOHTPOJIBHBIX pPa0OT, YCTHBIX
OIPOCOB, BHYTPUCEMECTPOBOM AaTTECTAIMH, 3alIUT JIAOOPATOPHBIX Pa0OT W AKTHBHOCTU Ha
CEeMHMHAPCKHX 3aHATHSIX.

Ha camocrostensHy0 paboTy CTyIeHTOB, coriacHo TpeboBanusm PI'OC BO mo
HaMpaBJICHUIO panuodus3uka OoTBOAUTCS OKoo 46% BpeMEeHH OT OOWEeH TPYJOEMKOCTH
mucuuuiiHbl.  CONpPOBOXIEHUE  CAMOCTOSITEIBHOW  pabOThl  CTYJEHTOB MOXET  OBbITh
OpPraHU30BaHO B CIEAYIOIUX (hopMax:

— COCTaBJIGHUEM WHIMBUAYAJIBHBIX IUIAHOB CAMOCTOSITENILHOW paboOThl KaXA0TO U3
CTY/ICHTOB C YKa3aHHEM TEMbI U BUIOB 3aHSTHIA, (JOPM U CPOKOB MPEIICTABICHHSI PE3yJIbTATOB;

— TPOBEACHHEM KOHCYJIbTAlWH (MHIWBUIYaTbHBIX WJIH TPYIIOBBIX), B TOM YHUCIE C
NPUMEHEHHUEM JIMCTAHIIMOHHOM Cpeibl O0yUYCHUSI.

Kputepuii onieHKU 3P PEKTUBHOCTH CaAMOCTOSATEIBHON PabOTHI CTYACHTOB (DOPMHPYETCS
B XOJIe MPOMEKYTOYHOI'O KOHTPOJISl MPOLIECCAa BBIMOJIHEHUS 3aJlaHUil M OCYIIECTBISETCS Ha
OCHOBE Pa3JINYHBIX CLIOCOOOB B3aMMO/ICHCTBHS.

B cooTBercTBMM € O3TUM TpHU TPOBEICHHHM OIEPATUBHOIO KOHTPOJISI MOTYT
UCTIOJIB30BaThCSl  KOHTPOJIbHBIE BOIPOCHI KaK K BBINOJHSAEMBIM paboTaM J1abopaTOpHOTO
NPaKTUKyMa, TaK U K COOTBETCTBYIOIIUM pa3jiesiaM OCHOBHOM JUCIUTUINHBIL.

B ocBoeHWW NUCIUTUITMHBI WHBAJTUAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBbsl OOJIBIIIOEC 3HAYECHUE HMEET WHAMBHUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE Y4eOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM MHIWBUAYAIN3AUU OOYUEHHS U YCTAHOBJICHUIO BOCITHTATEIIEHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OOyJaroIlMMCS WHBAIWIOM WM JIMIOM C OTpPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

8 Ilepeuyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCNOJIB3YEMbIX IPH OCYIIECTBJIECHUHU
00pa3oBaTe/ILHOIO MPOLECCa MO JMCHHUILIHHE (MOTYJII0)

8.1 IlepeuyeHb HHGOPMALMOHHBIX TEXHOJIOTH I

1. KoncynsTupoBaHue mocpeicTBOM 3IEKTPOHHOM MOYTHI.
2. Vcnonp3oBaHue 2JIEKTPOHHOM Mpe3eHTauu Ha caiite Moodle KyoI'V.

8.2  IlepeueHnb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecedeHUsl
1. Cpena MoaynbHOTO AMHAMHUYECKOTO 00y4ueHuss Moodle.

8.3  IlepeyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. CrpaBouHo-nipaBoBas cuctema «Koncynbrant [Trocy (http://www.consultant.ru)

2. DnexTponnas oubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DJEeKTPOHHBIN KaTanor HayuHoi 6ubanorexu Kyol'y
(http://212.192.134.46/MegaPro/Web).

4. DnexTpoHHas bubnmoreuHas cucreMa «YHuBepcureTckas oudmmoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

o. DNEeKTpOHHAs OoubmmoreyHast cucreMa W3/1aTeNbCTBA «Jlaupy»
(https://e.lanbook.com).

6 DnekTponHas oubnmoreunas cucrema «tOpait» (https://www.biblio-online.ru).
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MarepuaibHO-TEXHHYECKas 0a3a, He00OX0AUMAs VIS OCYHIECTBJIEHUS
00pa30BaTeJbLHOI0 MPoLecca no JAMCHUIInHEe (MO1YJII0)

Bun pabor

MaTtepualbHO-TEXHHYECKOE 00ECTICUCHHE TUCIIUILTAHBI
(MOmyJIsl) ¥ OCHAIICHHOCTh

JlaGopaTopHbie
3aHATHUSA

CrnenuanusupoBanHas  Jyaboparopusi  mexanuku  (216C),
OCHalIeHHas  JiaboparopHbiMu  komiuiekcamu  JIKT wm
HEOO0XOAUMBIM JTA00PATOPHBIM 000PYJOBAHUEM.
Crenuanu3upoBaHHas J1a00paTOpHsi MOJEKYISPHOU (U3UKU
(227C), ocnamennas naboparopHbiMu koMmiiekcamu JIKT u
HEOOXOUMBIM JIA0OPATOPHBIM 000PYI0BAHUEM.
Crenuanu3upoBaHHass ~ J1abopaTtopusi  JJIEKTpUYECTBa U
MarHeTusma (3180), OCHAIIICHHAS 71a00paTOPHBIMU
kommuiekcamu  JIKT  u  HeoOXoauMbeiM  J1aGOpaTOPHBIM
00opynOBaHUEM.

CrnenmansupoBannas jgaboparopust Ontuku ¢usuku (312C),
OCHallleHHast  JlabopartopHbiMu  Komiuiekcamu  JIKO u
HEOO0XOAMMBIM JTA00PATOPHBIM 000PYTOBAHUEM.
Crnenuanu3upoBaHHas JabopaTopus aTOMHOW U sAEpHOM
¢uzuku (225C), ocHamieHHas J1a0OPaTOPHBIMUA KOMIUIEKCAaMHU
JIKT 1 HeoO6X0AUMBIM J1Ta60PATOPHBIM 000PYIOBAHUEM.

CamocTosiTenbHas
paboTta

Aynuropus 314C, ocHauieHHas: KOMIIBIOTEPHOM TEXHUKOM ¢
MOJIKIIOYEHUEM K ceTH MHTepHeT.
Aynuropusa 204C, ocHauleHHas: KOMIIBIOTEPHOM TEXHUKOHU ¢
MIOJIKJIFOUEHUEM K ceTH VIHTepHeT.
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