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1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
[Tonyuenue pynaameHTaIbHOro O0Opa30BaHUS, CIIOCOOCTBYIOIIEIO FOTOBHOCTU MPUMEHSThH
0a30Bble €CTECTBEHHOHAYYHbIE 3HAHUS, METOJbl TEOPETUYECKOTO M IKCIEPUMEHTATBLHOTO
WCCITE/IOBAHUS B TPO(HECCUOHAIBHON e TEIHHOCTH.

3anaum JUCHUILIMHBI:

1. CdopmupoBaTh HaydyHOE€ MHPOBO33pEHUE 4Yepe3 H3yueHHe (PyHIAMEHTATIbHBIX

(bUBUYECKUX 3aKOHOB, TEOPHUH, METOJOB KJIACCMUYECKON M COBpEMEHHOW (DU3MKHU, BKIIIOUAS
MpEeACTABIIEHHE O T'PAaHUIIAX UX TPUMEHUMOCTH;

2. Pa3BuTh CHnOCOOHOCTH BBISIBISITH E€CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM,
BO3HUKAIOIIUX B XO7€ MPO(GECCHOHATIBHON ASITENIbHOCTUA M MPUMEHSTH ISl UX Pa3peIIeHUs
OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS M COOTBETCTBYIOIIME METOAbl MATEMAaTHYECKOTO
aHaJIM3a U MOJICTIUPOBAHMUS;

3. ChopmupoBaTh HaBBIKU MPOBEACHUS IKCIEPUMEHTA, OOYUYUTh METOJaM HAOIIOACHUS U
M3MepeHuss  (PU3MUeCKMX  BEIMUYMH HW  crocodaM  CTaTUCTUYECKOW  0OpaboTKH
IKCIIEPUMEHTAJIBHBIX JTAHHBIX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO
HuctmmumHa «®Pu3nka» BXOAUT B 00S3aTENbHYIO YacTh y4yeOHOTO IUTaHA W SIBJISIETCS
OCHOBOW IS WM3YYEHHUs TMOCIENYIOIMUX [IUCHHUIUIMH, TaKuX Kak: «MexaHukay,
«DJIEKTPOTEXHUKA W 3JICKTPOHUKa», «CHUCTEMbl 3alUThl Cpelbl OOUTaHUs», «DU3NKO-
XMMHUYECKHE TPOIECCHl B TeXHOC(hEPE U METO/IbI aHATTU3a» U JIP.
JIIsl OCBOEHUSI JTUCIUIUIMHBI HEOOXOIUM 0a30BBIi YPOBEHb IIKOJIBHOW MPOTPAMMBI IO
busnke, anredpe ¥ TeOMETPUN.

3. KOMIIETEHIIMA OBYYAIOILLIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JUCIMIUINMHBI 1 THANKATOPBI UX JTOCTUKEHUA

3.1. YHI/IBepCEU'IBHI)Ie KOMIICTCHIUHU 1 HHAUKATOPBI UX JOCTHXKCHU A

Kareropus (rpynmna)

KOJI 1 HAMMCHOBAHHC

KO)I N HAMMCHOBAHNC MHAUKATOPA

moaxona Ajid  pCHICHHSA
ITIOCTABJICHHBIX 3a4a4

YHUBEPCAIIBHBIX YHUBEPCAJTbHOMN JIOCTIKEHUS YHUBEPCAITBHOM
KOMIIETEHIAI KOMIIETEHIIN U KOMIIETEHIIN U
CucreMHoe VK-1 Crioco6en | M/1-1YK-1. 3Haer MeTroabl IIOMCKA,
KPUTHYECKOE OCYIIECTBIIATh MTOUCK, | KpUTUUECKOTO aHaju3a W CHHTe3a
MBIIIIEHHE KPUTUUYECKU aHamm3 U | tHPOpPMAIUH, MIPUMECHECHUS
CHUHTE3 nH(pOpMALINH, | CHCTEMHOTO TOAXOAa, OCHOBAHHOTO
MPUMEHSITh CUCTEMHBIN | HA HAy4YHOM MHMPOBO33PEHUHM IIpU

peuieHuu 3aaad  npodeccuoHaIbHOMN
JIeATeTbHOCTH,

NI-2VK-1.  VYmeeT HaxomuTb U
KPUTHUYECKU AHATU3UPOBATH
HHPOpPMALIMIO, HEOOXOAUMYIO IS

pelIeHUs TTOCTABJICHHOH 3a/1a4H;
NA-3VK-1. Bnaneer  HaBbIKaMu
paccMOTpEeHHST BO3MOXKHBIX BApHAHTOB
pelieHust 3aJaud, OLECHUBAHUS UX
JTOCTOMHCTB M HEJIOCTATKOB.

4. CTPYKTYPA JNCHHUITIMHBI

OOmast TpyIOEMKOCTb JIUCIUILIMHBI

AKaJEMUYECKUX YACOB.
1 —Ne i/

COCTaBJISACT

10.00 3auverHpIXx emumHuObl, 360.0




2 — Tema (pa3nen) IUCUUILIMHBL, KypcoBas padboTa (IIPOEKT), MPOMEKYTOUHAs aTTECTALINS
3 — Cemectp

4 — Buipl KOHTaKTHON pabOTHI U TPYIOEMKOCTD (B aKaJIEeMUYECKUX Yacax)

4.1 —JI (JIexumn)

4.2 — Jlexiuu B BHJIe TPAKTHYECKOM MOATOTOBKHU
4.3 — 113 (ITpakTuyeckue 3aHATHS)

4.4 — I1pakTUuecKue 3aHITUS B BUJIE MPAKTUUECKOU MOATOTOBKH

4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JlabopaTopHble paOOThI B BU/E MPAKTUYECKON TOATOTOBKHU

4.7 — UKP (MHuas koHTakTHas pabora)

4.8 — KTO (KoHTpob TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTpoib Ha 3K3aMeHe)
5 — KoHTpoib (B aKaJIeMHUUECKUX Yacax)

6 — CamocTtosTenbpHas paboTa (B akaJJeMHUYECKUX Yacax)
7 — @OpMBI TEKYIIETO KOHTPOJIS] YCIIEBAEMOCTH

1 2 3 4 7
4114243144 (45)146(47]148(49

1 Bsenenue B 1 3ammra
Kypc hpu3nKu mabopaTopHOi

paboTHI.

2 1. ®uzuueckue |1 |4 2 IMTucbmeHHbBII
OCHOBBI oTIpoC.
MEXaHUKN KountponbHas
1.1 DmeMeHTHI paborTa.
KHHEMATHUKHU

3 1.2 3akoHBI 1 14 2 4 3ammura
HsroTona. nmabopaTopHOM
Jwunamuka paGoTHL.
YaCTHII Homarixee

3aJaHUe
(camocrosTen
BHOE peIlcHUE
3aJ1a4).

4 1.3 Iunamuka 1 |4 4 6 Jamura
CUCTEMBI 1abopaTOPHBI
MaTepHaATHHBIX X pabor.
TOUEK. 3aKOHBI HomarHee
COXpaHEeHUsI 3aJ]aHHE

(camocrosTen
BHOE peIICHUE
3aay).
KonTponrpHas
paboTa.

5 1.4 DneMeHTHI 1 |4 2 ITucbMeHHBIH
MEXaHUKH oTIpocC.
KUIKOCTEH HomarHee

3aJlaHue
(camocrosTen
BHOE PEIICHUE
3amay).

6 2. 1 |4 2 HomarmHee
MonekynspHas 3aJlaHue
(husuka u (camocrosTen
TepMOAMHAMHUKA BHOE peIlIcHUE
2.1 3a;ay).
Muxkpockonuuec
KHE COCTOSIHUS




7 2.2 4 4 Howmarinee

Cratuctuyeckue 3aJlaHue

pacrpeeacHus (camocrosTen
BHOE peIIcHUE
3aj1a4).

8 2.3 OCcHOBBI 4 6 3ammTa
TEPMOAUHAMUK nabopaTopHO
u paboTHI.

JomarHee
3aJjaHUe
(camocrosTen
bHOE peIlICHHUE
3aja4).
KontponbHas
pabora.

9 2.4 PeanbHbIe 4 6 3ammTa
rasbl, )KHIKOCTH nabopaTopHOM
U TBEpAbIC Tella paboTHLI. .

10 | Ox3ameH 0.3 ]35.7

11 |3. 10 10 3amura
DNEeKTpUUECTBO J1a60paTOPHBI
Y MarHeTU3M X pabor.

3.1 Howmaiinee

DNEeKTPOCTATUK 3aJlaHue

a (camocrosTen
BHOE PEIICHUE
3a1ay).

12 3.2 4 6 3amuTa
ITocTostHHBII abopaTopPHBI
IMEKTPUIECCKUI X pabor.

TOK KonTtponsHas
pabora.

13 | 3.3 [Ipupona 8 10 3ammTa
MAarHUTHOTO nabopaTopHBI
MOJIs X paboT.

JlomarmniHee
3aJjaHUe
(camocrosTen
BHOE peIlIcHUE
3a7a4).

14 | 3.4 MarauTtHsle 4 8 Jamura
CBOMCTBa 1abopaTOPHBI
BEIIECTBA X pabor.

JlomarmnrHee
3aaHHe
(camocTosTen
BHOE peIlcHUE
3aj1a4).

15 | 3.5 3akoHbl 8 7.8 ITuceMeHHBII
3eKTpPO- oIpoc.
MaTrHUTHOM KonTtponsHas
WHAYKLINU. pabora.
VpaBHeHus
Makcsemna

16 | 3auer 0.2

17 | 4. Konebanus u 4 IMTucesMmenHBIH
BOJTHBI ormpoc.

4.1 JomarHee




I'apmonmueckue

KoebaHus

3aJlaHue
(camocrosTen
BbHOE PEIICHUE
3amay).

18 | 4.2 BomHoBEIE IMucesmennbIH

MPOIIECCHI oTpoc.
JlomarmrHee
3aJjaHUe
(camocrosTen
BHOE peIlcHUe
3aj1a4).

19 | 5. Onrtuka Jamura
5.1 J1a60paTOPHBI
I'eomeTpuueckas X pabor.

U BOJTHOBASI HomarHee

OITHKA 3aJlaHHE
(camocrosTen
BHOE PEIICHUE
3amay).
KonTponpHas
paboTa.

20 | 5.2 KBanToBBIE ITuceMeHHBIH
OTITUYECKHUE OTIpocC.
SIBJICHUST JomarHee

3aJIlaHue
(camocrosTen
BbHOE PEIICHUE
3amay).

21 | 6. dusuka IMucsmenHabIH
aToma, oTpoc.
aTOMHOIO siApa Homarnee
u 3aJaHUe
3IeMEHTaPHBIX (camocrosTen
YaCTHI] BHOE peIcHUe
6.1 OcHOBBI 3a7a4).
KBaHTOBOM
MEXaHUKH

22 | 6.2 ®uzuka ITuceMeHHEBIH
aToma oTIpoc.

JlomamrHee
3aaHHe
(camocrosTen
BHOE peIIcHUE
3aj1a4).

23 | 6.3 DneMeHTHI 3amura
bus3ukm 71a00paTOPHBI
TBEPIOTO Tela X pabor.

HomarHee
3aJlaHue
(camocrosTen
BHOE PEIICHUE
3amay).

24 | 6.4 DneMeHTHI 3ammra
l1)363209%1 nabopaTopHBI
ATOMHOTO siApa X pabor.

u JlomariHee

3IeMEHTaPHBIX 3aJaHUe

YaCTHI] (camocrosTen

BHOC PCHICHUEC




3aj1a4).

25 | Ok3ameH 3 0.3 |35.7
Utoro 102.0 48.0 48.0 0.0]02(0.6] 71.4 | 89.8
5. COAEP) KAHUE JUCHUITJINHbI
5.1. Jlekuun
Ne i/ HaunmenoBanue Tembl Copneprxanue Temsl (paszzaena)
1| (pa3memna)

1 BBenenue B kypc pu3uku [Tpenmer (11766370978 Meton (buznueckoro

WCCIEAOBAHUS:  OMBIT, THUIIOTE3a, OAKCIEPUMEHT,

teopusi. Martematnka u ¢Qusuka. Ponp ¢usuku B
W3YYEHUU 3aKOHOB mNpupoabl. CBs3b (U3MKH U
MHXEHEePHBIX HayK. OO01Iast CTpyKTypa M 3aJa4u Kypca
¢usuku. Pexomenayemas yueOHas Turepatypa.

1. duznueckue
MEXaHUKHA
1.1 DneMeHTHl KUHEMATUKU

OCHOBBI

Mexannyeckoe ABvkeHHE. {OU3NYECKUE MOJICIIH:
MaTepuaIbHasl TOUYKA, CUCTEMA MATEPUAIBHBIX TOYEK,
a0COMIOTHO  TBEpPAOE  Telo, CIUIOIIHAS — Cpefa.
[TpoctpanctBo 1 BpeMs. Kunemartuueckoe omnucanue
JIBUKCHUS. CkopocTb, YCKOpPEHUE u €ero
COCTABJISIOIINE TPU KPUBOJUHEMHOM JBUKECHUMU.
JIBrKEeHNE MATEpUATBHOM TOYKH II0 OKPYXKHOCTH.
VriooBasi CKOpOCTb M YIJI0BOo€ YckopeHue. CBA3b
JIMHENHBIX u YTIJIOBBIX KUHEMATUYECKHUX
XapaKTEPUCTHK.

1.2 3akousl HrerotoHa.
JIlnHaMuKa 4acTHIL

OcHoBHas 3ajaua IMHAMUKU. Macca, UMIyJibC, CUIIA.
ITepBrIii 3akoH HbplOTOHA M MOHSTHE MHEPUMUATbHOMN
cucreMbl otcu€Tta. Bropoi 3akoH HproToHa kak
ypaBHEHHE JBWXEHUs. ['paHUIBI MPUMEHUMOCTU
KJIACCUYECKOTI'0 CIIOCO0Aa OMUCAHUS JIBHKEHHUS YaCTHII.
Tpertuii 3akoH HproToHa. Cuiibl B MEXaHUKE.

1.3 JAunamuka
MaTepUATHHBIX
3aKOHBI COXpAaHEHUS

CHUCTCMbI
TOYCK.

BHyTpeHHune W  BHENIHME CUJIBI MEXaHWYeCKOH
cuctemMbl. MIMIyibC CHUCTEMBI MaTepHAJIbHBIX TOYEK.
3aKOH COXpAaHEHUSI UMITyJIbca KakK (pyHIaMEeHTaIbHbIN
3akoH Tmpuponbl. lLleHTp wmacc (LEHTP UHEPIUH).
Teopema o ABMXKEHUM ILIEHTpa Macc. MexaHudecKas
pabota W KUHeTHMYecKass HSHeprus. MOIIHOCTb.
KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE  CHIIBI.
ITorenunanbHas SHEPIusl. Cas3b MEXAY
KOHCEPBATUBHOM CWJIOM U MOTEHLUAJIBHON SHEPTrHUEH.
3aKOH COXpaHEHHUsI PHEpPruu B MexaHuke. TBEppoe
Teno B MexaHuke. KuHernueckas — sHeprus
BpalIaTEeJIbHOTO JBM)KEHUSI TBEPAOIrO Tejna. MOMEHT
MHepIuu TBEpAOro Tena. MoMeHT cuiibl. OCHOBHOM
3aKOH JMHAMUKH BPAIATEIIbHOTO ABMKEHUSI. MOMEHT
MMITYJIbCa. YpaBHEHUE MOMEHTOB. 3AKOH COXpPaHEHUS
MOMEHTA UMITYJIbCA.

1.4 DiaeMeHTBI
JKUOKOCTEN

MCXaHUKHU

HNpeanpHass u Bsaszkas xugkocTu. CTalMoHapHOe
TE4YEeHUE UIeaIbHOM KUAKOCTU. JIMHUM 1 TpyOKa TOKa.
YpaBHEHNE HEPA3ZPBIBHOCTU. Y paBHEHUE bepHyIu.

2. MonekynspHasi ¢pusuka u
TEPMOJMHAMUKA
2.1 MUKpPOCKOITMYECKHUE

CratucTuuyeckuii M TEPMOAMHAMUYECKUM METOJIbI
HCCIIEIOBAHUSI MAKPOCKOTIMUECKUX cucteM. OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO- KHWHETUYECKON TEOpHUH




COCTOSAHUA

BelecTBa. MneanbHbiii ra3z. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO- KHHETUYECKOW TEOpUHU. YpaBHEHHE
COCTOSTHUS UaealibHOTO Ta3za. CpemHss KMHeTHYeCcKast
SHEPTHUst MOJIEKYI.

2.2 CraTucTuyecKue
pacnpeaeneHus

3aKOH pachpeleieHuss MOJIEKYJI IO CKOPOCTSIM
TEIJIOBOrO JBIKEeHMS (pacmpeneneHue Makcpema).
CKOpOoCTH TeIIOBOrO JBWXKEHUs dacTull. CpemnHsis
KWHETUYECKasi JHEprusi 4yactuil. Pacmpenenenue
YacTUll B TOTEHIMAIIBHOM TMoOJie (pacrpeeieHue
Bonsumana). Bapomerpuyeckas ¢popmyna.

2.3 OCHOBBI TEPMOJMHAMUKHU

Yucno creneHeid cBOOOIBI. 3aKOH pacHpeneieHus
SHEPryuu MOJIEKYJI IO CTENEeHsIM CBOOOAbI. BHyTpeHHsIs
sHeprusi. Pabora raza mnpu uU3MEHEHMH OOBEMA.
KomuuectBo TemnoTel. CrocoObl  Teruiomnepenayn.
[lepBoe Ha4YaI0 TEPMOIUHAMUKH U €TI0 TIPUMEHEHUE K
m3onpoueccaM.  TemnmoéMkocte.  OOpaTtumble U
HeoOpaTuMble MPOLIECCHI. DHTponHs B
TepMOJIMHaMUKe. BTopoe Hauvajo TepMOIAMHAMUKH.
TennoBeie mamunbel. [uxkn Kapno, Tepmuueckuit
KII/I TeroBoi MalllMHBI.

2.4 Peanbhrble rassl,
JKUJIKOCTH M TBEPJIbIe Teja

VpaBuenue  Ban- nmep- Baambca.  CpaBHeHue
TEOPETUUYECKUX U  IKCIHEPUMEHTAIBHBIX H30TEPM.
Kpurnueckast Touka. YciaoBUe CKMKEHHS peabHbIX
razoB. MHMcnapenue, cyOnumanus, IJIaBJI€HUE U
kpuctausanusa. Pa3oBble paBHOBecus U (Da3oBbIe
MIPEeBPAILCHUS.

10

3. DIEeKTPUIECTBO u
MarHeTu3M
3.1 DnexkTpocraTuka

DnekTpuueckuil 3apsa. JucKkpeTHOCTh 3apsiga. 3aKoH
coxpaHeHus 3apsana. 3akod Kynona. HanpsokéHHOCTb
NEKTpUYECKOoro 1mnojs. IlpuHuum Cynepro3uuui.
IToTok BEKTOpA. Teopema I'aycca JUTSt
3JEKTPOCTATUYECKOIO TOJsA B BaKyymMé M €€
MIPUMEHEHHE JIJIs pacueTa 3JIeKTPOCTATUYECKUX TTOJIECH.
Hupxynsuus BEKTOpa HaMpsKEHHOCTH
NEKTPOCTATUYECKOTO OJIA. Pabora B
anekTpocTtatuyeckoM 1ojne. IloreHmuman. Pa3HocThb
MOTEHIIMATIOB. JKBUIOTEHIIMAJIbHBIE TMOBEPXHOCTH.
Cas3b HATPsHKEHHOCTH c MOTEHIINAJIOM.
DJNEeKTPUYECKUN  AUIOJIb.  JIUMOJIBHBIIT ~ MOMEHT.
[Tonapuzaumss  aUPIEKTPUKOB.  JIMdieKTpudeckas
BOCOPUUMYUBOCTh M  IMPOHHUIIAEMOCTb.  BekTop
anexkTpuueckoro cmemeHud. Tepema Iaycca mis
NEKTPOCTATUYECKOrO MoJig B cpene. [IpoBoaHuku B
INEKTPOCTATUYECKOM  IOJIe.  DJIEKTPOCTATHYECKas
AHAYKIMS. DNEeKTPOEMKOCTh IIPOBOJHUKOB.
Konpnencartopsl. DIIEKTPOEMKOCTh O6atapeun
KOHIEHCATOPOB. DHeprus 3apSKEHHOTO
KOHAEHCATOPA U 3JIEKTPOCTATUUECKOTO MOJIA.

11

3.2 ITocTosguuslii
3JIEKTPUUECKUN TOK

VcinoBusi ~ BO3HMKHOBEHUS U CYIIECTBOBAHMS
nocTostHHOTo Toka. Cuia Toka. CTOpPOHHHE CHITHI,
ucrounuku toka, I/C. 3akon Oma 111 OTHOPOTHOTO
U HEOJHOPOJHOTO YyYacTKa IeMH. ODJIEKTPHYECKOe
CONIPOTUBJICHHE U TPOBOAUMOCTb. [I1OTHOCTH TOKA.




3akonbl Oma B nuddepeHnuanbHolt Gopme. 3akoH
[xoyns-Jlenna. I1paBuna Kupxroda.

12

3.3 Ilpupoga MarHUTHOTO
OIS

CpoiicTBa ¥ XapaKTEpUCTUKU MACHUTHOTO MOJIS.
CunoBble JIMHUM MAarHUTHOTO mnojsl. 3akoH buo-
CaBapa- Jlamnaca. I[IpyHUMIT  Cyneprno3ulUM.
MarHutHoe TMoJie KpPYroBOro U MPSIMOJMHEUHOTO
Toka. [loHsSTHE O UMPKYJSIMU BEKTOpA MAarHUTHOM
WHAYKIUH, 3aKOH MoaHoTo Toka. Cuna Ammnepa. Cuna
Jlopenua. [IBWKeHHME  3apsDKEHHBIX — 4YacTUIl B
MarHUTHOM IIOJIE.

13

3.4 Mar"sutHele CBOICTBa
BEIIeCTBA

MarauTHOe 1OJIe B BEHIECTBE. THWIIBI MArHETHKOB.
MouekynsapHble TOKM. MarHUTHbIE MOMEHTBI aTOMOB.
HamarnnuenHocTs. MarauTHasi BOCHPUUMYMBOCTD U
MPOHUIAEMOCTb. DJIEMEHTAapHAsi Teopus JAua- U
napamarietusma.  CBolicTBa  (eppOMarHeTUKOB.
[Tpupona dbeppomarneTusma.

14

3.5 3aKOHBI 3JIEKTPO-
MarHUTHOMU WHTyKIIVH.
YpaBHenus Makcsesia

MaruuTHbiil noTok. Teopema ["aycca ajist MAarHuTHOTO
nojs. SIBleHWe  3JIEKTPOMATHUTHOM  MHAYKIIUM.
ITpaBuno Jlenuna. Camounnykuusi. MHIyKTHUBHOCTb.
DHeprusi MarHUTHOTO TIOJiT B HedeppOMarHUTHOU
M30TpOINHON cpene. OOmas XapakTepUCTUKA TEOPUU
MakcBemma. BuxpeBoe anekTpuueckoe moise. Tok
cmemenusi. Cucrema ypaBHeHuit MakcBemia B
WHTErpaJibHOH (hopMme.

15

4. KonebaHus U BOJIHBI
4.1 I'apMmonuueckue
KOJIEOaHUA

Ilonatne o KonedaTenbHBIX Ipoueccax. Buasl
kosebanuii. EmguHbplii  moaxon kK KoyieOaHMSM
pasnmuuHoi  usmyeckoil  mpupoasl. CBOOOIHBIE
He3aTyXaromme TapMOHUYECKUE KOJIeOaHUS
(MexaHWYeCKMEe W JJIEKTPOMArHUTHBIE) M HX
xapaktepuctuku. JuddepeHuuanbHoe ypaBHEHHE
CBOOO/IHBIX He3aTyXaloLuX rapMOHUYECKUX
KoJieOaHUM, COOCTBEHHAs] 4YacToTa. DJIEKTPUUYECKUM
KOJICOATENbHBIN KOHTYpP. YpaBHEHHE 3aTyXaroIIMX
3NEKTPOMArHUTHBIX KOJIEOAHUH, K03 puImeHt
3atyxaHus. [lpuumnHbl 3aTyxaHus KoieOaHUN B
peanbHBbIX KOJIeOaTeNbHbIX cUcTeMax. BbIHYKIeHHbIE
JJIEKTPOMArHUTHBIE KoJieOaHus. IlepeMeHHBIN TOK.

Peszonanc.
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4.2 BoJHOBBIE MPOLIECCHI

I[IpononbHble M momepeuyHble BOJIHBL. Ilnockass u
chepuyeckass BOJIHBL. YpaBHEHHE IUIOCKON Oeryiei
BOJIHBI. BoJiHOBOE ypaBHeHUE. DJEKTPOMATrHUTHBIC
BOJIHBI U MX CBOWCTBA. DHEPrus 3JIEKTPOMATHUTHBIX
BOJIH.

17

5. OnTuka
5.1  Teomerpuueckas U
BOJTHOBAsI ONTHKA

3aKOHBI FCOMGTpH‘IGCKOﬁ ontuku. BomHoBas mpupoaa

cBeta. MOHOXPOMATUYHOCT M  KOTE€PEHTHOCTb.
CniocoOwr TTOJTyYeHUSI KOTE€PEHTHBI BOJIH.
HMutepdepenums CBETOBBIX BOJIH. Ycnosus

HabmoaeHus: UHTEphEpeHIIMU. Y CITOBUSI MAKCUMyMa U
MUHUMYyMa Opu uHTepdepeHunu. dudpakuus cpera.
IMpunnmn Irolirenca- @penens. Audpakiuu Operens
n @paynrodepa. Meron 3o Dpenens. dudpakius
Ha OJHOW IIeMM U OJHOMEPHOH IudpakImOHHON




pewetke. [Tonsapuzauus ceera. [longpuzatopsl. 3akoH
Mamoca. 3akoH bproctepa.
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5.2 KBaHTOBBIE ONTUYECKIE
SIBJIEHUS

TernaoBoe M3Iy4YeHHE M €ro XapaKTEPUCTUKHU. 3aKOH
Kupxroda. 3axkoHpl u3nydeHus aOCOIIOTHO YEPHOTO
tena. KBaHTOBBIM XxapakTep wuziydyeHus, (opmyia
ITmanka. KopmyckynsipHO- BOTHOBOM yaiMu3M CBETA.
Macca u wmnyibc (oTtoHa. DOTOIIECKTPUICCKUI
3¢ deKT, OmBITHBIE 3aKOHBI BHEMIHErO (hoToaddekTa,
ypaBHEHUE DUHIIITEIHA.

19

6. ®usuka aToMa, aTOMHOI'O
saapa U 3JIEMEHTAaPHBIX
JACTHUILI

6.1 OcHOBBI
MEXaHUKH

KBAHTOBOMU

YHuBEpCcanbHOCTh KOPILYCKYJISIDHO-
JyaJiu3Ma CBOMCTB 4actull. BomHbl ge bpoitns.
CooTHomieHue  HeomnpeneneHHocrel  I'eiizenOepra.
I'paHuLBI TPUMEHUMOCTH KJIACCUYECKOM MEXAHMKH.
BonnoBass ¢QyHkuus, ee cBoiictBa M (U3HMUECKUN
cmbici. YpaBHeHue Illpenunrepa (BpemMeHHOE U
CTAIMOHAPHOE). [Ipocreiimue 3a/1a4uu
HEPETATUBUCTCKON KBAHTOBON MEXaHUKH: CBOOOIIHAS
YacTUIA, 4YacTUI]Aa B OJHOMEPHOW MPSIMOYTOJIbHOMN
OECKOHEYHO  TUIyOOKOM  NMOTEHUUATbHOU  sIMe.
TyHHenbHBIN 3G (DEKT.

BOJIHOBOTI'O

20

6.2 dusuka atroma

3aKOHOMEPHOCTH JIMHEeNYaThIX CIIEKTPOB,
o0oOmenHas Gopmymna banbmepa. Mopgenun artoma.
OmnsiTel Pezepdopaa. [Toctynatel bopa u mpumeHeHue
Teopun bopa K BOZOPOJOMOAOOHBIM aTOMAaM.
3HaueHWe W HEAOCTaTKW Teopuu bopa. ATom
BOJIOPOAA B KBAHTOBOW MexaHMKe. KBaHTOBbIE uncia.
CnuH 3JIeKTpOHA, CIHUHOBOE KBAHTOBOE YHCIIO.
IMpunmun Ilaynmu. Pacnpenenenue 5J€KTPOHOB B
aToMe€ MO COCTOSIHUSIM. MHOTO3JIEKTPOHHbBIE ATOMBI.
I[Mpunuun nDOCTpOEHUST MEePUOAUYECKON  TaOIMIbI
Menneneesa.

21

6.3 OJIeMEHTHI
TBEPJIOTO Tena

buzuKn

OCHOBBI 30HHOW TeOpHUsI TBEPABIX TeJl. 3aroJIHEHHE
30H 3JeKTpoHaMH. [IpOBOJHUKH, [MAIEKTPUKU U
nojaynpoBogHuku. CoOCTBEHHass M NpUMeEcCHas
MIPOBOMMOCTb ITOJYITPOBOJHUKOB.

22

6.4  DOnemeHTel  (U3MKHU
ATOMHOTO saapa "
3JIEMEHTAPHBIX YACTHUIL

CtpoeHue aTOMHOTO sapa. ATOMHOE U MaccOBOE
YHUCIIO. SnepHeie CHUJIBI. DHeprus CBSI3HU.
PamnoaktuBHOCTE M ee 3akoHbl. PaamoaktusHOE
npespatueHue saep. [lonsitue 06 ycroitunBoctu sapa.
SlmepHble peakuuu M MX OCHOBHbIe TuUllbl. LlenHas
peakuusi neneHusd. SnepHoe oOpyxue U - siAepHas
sHepretuka. [Ipobiemsl ynpaBisieMol TEPMOSIIEPHON
peaKkuuu. Kocmuueckoe U3JIy4eHue Tumnsl
B3aUMOJCUCTBUNA 3JIEMEHTAPHBIX YacTull. YacTuipl u
AHTUYACTHULIBI.

5.2. IlpakTHyeckue 3aHATHS

HaumenoBaHue TeMbl

COI[ep)KaHI/IC TEMBI

DJIeMeHTBI KHHEMAaTHKU

Pemenue 3anau: Knunemaruueckoe onvcaHue JBUKEHUS.
CkopocTb,
KPUBOJIMHEWHOM [BWXKEHUM. [|BHKEHHE MaTepUAIbHOU
TOUYKHU I10 OKPYKHOCTHU. YIJIOBasi CKOPOCTb U YIJIOBOE

YCKOpEHHE M €ero COCTAaBJISIONIUE IIpU




YCKOpEHHUE. Cas13b JIMHEWHBIX u YTJIOBBIX
KMHEMATHYECKUX XapaKTePUCTHK.

3akonsl Hprorona. [IunHamuka
4aCTUIL

Pemenne 3amau: OcHOBHaAs 3ajadya OUHaMHUKUA. Macca,
HAMITYJIbC, cuiia. BTopoii 3akoH HproTOHA Kak ypaBHEHUE
nBkeHus. Tpetuit 3akoH HeroToHa. Cujibl B MEXaHUKE.

JuHamuka CHUCTEMBI
MaTepUallbHbIX TOYEK. 3aKOHBI
COXpaHEeHUs

Pemienne 3amad:  3akOH  COXpaHEHMsI UMITYJIbCA.
Mexannueckass paboTa M KUHETUYECKAsT SHEprus.
Momnocte. IloteHumanbHas sHeprus. CBsi3p MeXIy
KOHCEPBATUBHOM CWJIOW M TMOTEHIMAJIBHON 3HEPTrUEH.
3aKOH COXpaHEHWs 3Heprun B MexaHuke. OCHOBHON
3aKOH JUHAMUKH BPAIIATEIBHOTO ABM)KEHUA. MOMEHT
cuibl. MoMeHT uHepuuu TBEpaoro tena. Kunernueckas
SHEpPIUsl BPALIATEIIBHOIO JBWXEHUS TBEPAOrO Teja.
MoMeHT wuMmmynabca. YpaBHEHHE MOMEHTOB. 3aKOH
COXpaHEHUs MOMEHTA UMITYyJIbCA.

OJIeMEHTBI MEXaHUKH KUIKOCTEN

Pemienne 3a1ad: YpaBHeHUE HEPa3pPbIBHOCTH.
VYpaBuenue bepuysnu.

MI/IKpOCKOHI/I‘ICCKI/Ie COCTOSHUA

Pemenne 3amau: OCHOBHOE YypaBHEHHME MOJIEKYIISIPHO-
KMHETUYECKOW  TEOpUM.  YPABHEHHE  COCTOSHUSA
naeanpbHoro rasza. CpenHsii KUHETUYECKAs JHEPIUs
MOJIEKYIJI.

CraTucTtuyeckue pacrnpeaeieHus

Pemrenne 3amau: CKOpPOCTHM  TEIUIOBOTO  JIBMIKCHHS
gacturl. CpeqHsass KWUHETWYECKash JHEPrus  YacTHIl.
Pacnpenenenne bonbiMaHa 4acTUll B MOTEHUHAATIBHOM
nojie (pacnpenencHue bonbiimMana). bapoMmerpuueckas

dhopmyna.

OCHOBBI TEPMOAUHAMUKHI

Pewienue 3anau: Buyrpennsis sneprusi. Pabora raza npu
n3MeHeHun oosweéma. IlepBoe Hauamo TepMOIMHAMUKU U
€ro NpPUMEHEHHE K uszolpoueccaM. TerIo€MKOCTb.
OHTponusi B TepMOAUMHAMUKE. TemioBble MallUHBI.
Huxn Kapno, repmuueckuit KII/{ TernoBoit MalnHsl.

DJeKTpOoCTaTUKA

Pemienue 3amau: 3akoH coxpaHeHUs 3apsga. 3aKOH
Kynona. Hanpsok€HHOCTh — 3JIEKTPUUYECKOTO  MOJIS.
IMpunuun cynepnio3unuu. Teopema Taycca s
9JIEKTPOCTATUYECKOTO TTOJIS B BAKYYME U €€ IPUMCHCHHE
IS pacyeTa J3JIeKTpocTaTuueckux mnoseil. Pabora B
anekTpocratuueckoM 1none. Ilorenuman. PasHocth
noteHuraaoB. CBsi3b HANPSHKEHHOCTH C MOTEHIIMAIOM.
DIIEKTPOEMKOCTh MIPOBOTHUKOB. KoHnneHcatopsl.
ONEeKTPOEMKOCTh OaTapen KOHJEHCATOPOB. ODHEPTHs
3apsOKEHHOTO KOHAEHCATOpPA M 3JIEKTPOCTATHYECKOTO
OJIS.

[TocTOsIHHBIN 3JIEKTPUYECKUI TOK

Pemienne 3amau: 3akoH Owma Uit OZHOPOAHOTO M
HEOJHOPOAHOIO  yyacTKa  ILenu.  DJEeKTPUYECKOe
CONPOTHUBJIEHWE U NpoBoAUMOCTb. IlapamenpHoe u
MOCJIEA0BATENIBHOE COEIMHEHNUE IPOBOJHUKOB. 3aKOH
Ixoynsa-Jlenna. I1paBuna Kupxroda.

ITpupona MarHuTHOroO MOJA

Pemienue 3amau: 3akon buo- CaBapa- Jlammaca.
[Tpunnun cynepno3duuuu. MarHutHoe 1nose KpyroBoro
u npsMmonuHeiHoro Toka. Cuna Awmmnepa. Cuia
JlopeHua. JIBuxeHue 3apsiKEHHBIX YACTHUL] B MATHUTHOM




ITOJIC.

3aKOHBI  3JIEKTPO- MATHUTHOMU
VHYKLIH. YpaBHeHu

MakcBeniaa

Pemienne 3amau: MarnuthHelii motok. 3akoH dPapapes
I dJeKTpoMarHuTHOM wuHAykiuu. [Ipaswno Jlenua.
Camounaykuusa. MHIyKTUBHOCTb. DHEPrUus MAarHUTHOTO
OJIS.

I'apmoHunueckue koaebaHus

Pemenne 3ajad4:; YpaBHeHue CBOOOTHBIX
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJICOAHUH,
COOCTBEHHAs 4acTtoTa. YpaBHEHHE 3aTyXarolux
3JIEKTPOMATrHUTHBIX KoJIeOaHuM, ko3 puLeHT
3aTyXaHusl.

BosHOBBIE ITpO1IECCHI

Pemenne 3amau: YpaBHeHUE IJIOCKOM OeryIieil BOJIHBI.
OJIeKTPOMAarHuTHbBIE  BOJIHBI ~ MX  CBOWCTBA M
XapaKTePUCTUKU. DHEPT Ul 3JIEKTPOMATrHUTHBIX BOJIH.

I'eomeTpuueckass u
ONTHKA

BOJIHOBAs

Pemienne 3amau: 3akOHBl T€OMETPUYECKON ONTHUKH.

Ycnosus MaKCUMyMa " MHUHUMYyMa npu
UHTEep(EepEHIINH. Hudpakuus Ha KpYyTJIOM
OTBEPCTHH, OJTHON Ien u OJTHOMEpPHOU

nudpakumonnoit  pewerke. IlomsipuzaTopel. 3akoH
Maroca. 3akon bprocrepa.

KBaHTOBBIE OIITUUECKHUE SIBIICHUS

Pemenne  3amau: 3akoHBI  M3IIydYeHUS ~— aOCOIOTHO
yepHoro Tena (3akoH Credana- boiabiiMaHa U 3aKOH
cmenienuss Buna). ®opmyna Ilnanka. VYpaBHeHue
DuHImTeHA 171 BHEIIHero ¢hoTo3ddexra.

OCHOBBI KBAHTOBOI MEXaHUKHU

Pemenne 3amau: Bonusl ne bpoitna. CooTHoleHue
HeomnpeneneHHocTel ['eiizenbepra. DHeprus 4acTULIbl B
OJHOMEPHOU MPSIMOYTOJIbHOM OECKOHEUHO TIyOOKOM
MOTEHIIMAJIbHOM SIME.

dusuka atoma

Pemienue 3amau: OO6oOmenHas ¢opmyna banbpmepa.
ITocrynatet bopa u npumenenne teopuum bopa K
BOJIOPOAOIOIOOHBIM aTOMAaM.

OneMeHThl  (PU3UKM  aTOMHOIO
A71pa U 3JIEMEHTAPHBIX YACTHULL

Pewienne 3amau: SnepHble cuiibl. DHeprus CBSI3H.
HedekT wmaccbl. 3akOH paJMOAKTUBHOIO pacrnaja.
[Tepuoa nmonypacnana. [IpaBuia cMmelieHus.

5.3. JlaGopaTopHble 3aHATUS

Haumenosaunue te

MBI

ConepxaHue TeMbl

BBenenue B kypc ¢puznku

JlaGopatopnass pabora «OOpaboTka pe3yJbTaTOB
A3MEPEHUI».

3akonbl Hprotona. JluHamuka

Jlabopatopnass pabota: «IIpoBepka BTOpOro 3akoHa

YaCTHIL HreroToHa Ha maiune ATBya».
JnHamuka cucremsl | JTabopatopHas pabora «3yuenue 3aKOHOB
MaTepuajbHBIX TOYEK. 3aKOHBI | COXpAaHEHUS MPU yJape MIapOBY.
COXpaHEeHUS Jlabopatopnas pabora «M3yuyeHre OCHOBHOI'O 3aKOHA

TUHAMHWKUA BpaIllaTeIbHOTO [BWIKCHHS Ha MAasTHUKE
Ob6epbekay.

JlaGopaTtopnas pabora «3yuenue 3aKOHOB
COXpAaHEHUS MOMEHTAa UMIIyJIbCAa U DSHEPTrUuu TMpHU
TTOMOIIM KPYTUJIBHOTO MasITHUKAY.

JlaGopatopnas  pabora «OmpeneneHue MOMEHTa
VMITYJIbCA TUPOCKOTIAY.




Jlabopatopnas pabota «IIpoBepka 3aKoHa COXpaHEHUS
SHEPIUM Ha MasiTHUKE MakcBeiay.

JlaGopatopnass paborta  «OmpeneneHue MOMEHTa
UHEPIUHU TeJl IPU MOMOIIU KPYTUILHOTO MasITHUKAY.

OCHOBBI TCPMOJNHAMHUKU

JlaGopatopnas pabota ToKa3aTess

aanadaTe»

«OnpeneneHue

PeanbHble Ta3sml,
TBEpABIE TeJla

KHUAKOCTH H

JlabopatopHass pabora «Ompenenenne kodhduimeHTa
Bsi3KocTU MeTo oM CTOKCa»

9HCKTpOCTaTI/IKa

ITocTOoSTHHBIN ANEKTPUIYECKUNA TOK

Jlabopatopnas paboTta «HccnenoBanue
AIIEKTPOCTATUIECKOTO TIOJISI.

Jlabopatopnas paboTta «HccnenoBanue
CETHETOAIEKTPUUYECKUX CBOMCTB TPUTIMLUHCYIb(aTar»
JlaGopatopnas pabora «OrmpeneneHue yIeIbHOTO
COTIPOTHUBJICHHS] METAJUTMYECKOTO MTPOBOTHUKAY.
JIabopatopnas paboTta «HccnenoBanue
HEOJHOPOHOTO yUacTKa LEIu».

JlaGopaTopHas pabora «HccnegoBanue KITQ

HCTOYHHKA TOKa»

ITpupona MarHuTHOrO NOJIA

JlaGopaTtopnas pabota «OnpeaeneHne ropu30HTAIbHON
COCTABJISIIOIIEN  HAMPSKEHHOCTH MATrHUTHOTO  TOJIS
3emutn».

JlaGopatopnass  pabora  «M3mepeHue
MAarHUTHOTO TIOJISI 3JIEKTPOANHAMOMETPOM.
Jlabopartopnas pabota «M3yuenue acdexra Xomiay.
JlaGopatopnass pabora «OmpeneneHue  yIEIbHOTO
3apsiga AJMeKTpOHA METOAOM MAarHUTHOW (POKYyCHpPOBKHU
SIIEKTPOHHBIX ITYyYKOBY.

NHAYKIIUN

MarsuTHble CBOICTBA BENIECTBA

Jlabopatopnass paborta «lM3yueHue 3aBUCUMOCTH
MarHuTHOW TMPOHUIIAEMOCTH  (peppoOMarHeTuka OT
HAMpPsHKEHHOCTH MAarHUTHOTO TTOJIS»

l'eomeTpruueckass ©  BOJHOBad

OIITUKA

Jlabopatopnass pabora «M3yueHue wuHTEpDhEepeHIINN
CBETa Ha YCTaHOBKe ¢ ounpusmoit @penens».
JlaGopatopnas  paborta  «OmpeneneHue
KPUBU3HBI JIMH3BI IO KOJIbIITaM HbroToHa».
JlaGopatopHas pabora «OrnpeneneHrue AJIMHBI BOJIHBI
CBeTa MPHU MOMOITHU TUPPAKIIMOHHON PEIIETKI.
JlabopaTtopnas pabota «3yueHue 3akoHa Majtocay.

panunyca

KBaHTOBBIE OIITHUECKHUE SIBIICHUS

JlaGopatopnass ~ pabota

dboroapdexTar.

«I/I3yquI/IC BHCIIHECT O

dusuka atoMma

Jlabopatopnass paborta «M3yueHue crekTpa arToma
BOJIOPO/JIA U OIpeesIeHne MOCTOSIHHOM Pundeprar.

DneMeHTHI (PU3UKHN TBEPIOTO TeTa

Jlabopatopnas pabora «HM3yueHue TteMmnepaTypHO

3aBUCUMOCTH CONPOTHUBJICHUS MeTasuia u
MOJTYTIPOBOTHHIKAY.

Jlabopatopnas pabora «M3yyeHue BHYTpPEHHEro
dboroapdexTar.

Jlabopatopnass pabora «/3ydueHHE BEHTHIBHOTO
dhotoaddexrar.

DOnemMeHThl  (U3UKU  ATOMHOTO

JlaGopatopnHas pabota «OmpeaeneHrue MaKCUMaJIbHON




AApa U 3JICMCHTAPHBIX YaCTHUIL

oc1abIeHus.

OHEPIruu 6€Ta-CH€KTpa IO TOJIIHNHE CJI0s ITIOJJOBHUHHOTI'O

6. CAMOCTOSATEJIbBHAS PABOTA

Ne | HammeHoBaHue TEMBI Coneprxanue TeMbl (pasena) TpynoemkocTb
n/m (paznena) B
aKaJIeMUYECKHUX
yacax

1 Beegenne B kypc|IloaroroBka u odopmiieHue otueroB 110 | 4
(11)766370 9% J1abopaTOPHBIM paboTam.

2 1. ®usnyeckue ocHOBHI | [loArOTOBKA K MPAaKTUUECKUM 3aHSATUAM. | 4
MEXaHUKH [TonroroBka u odopMieHHE OTYETOB IO
1.1 DeMeHTHI | TabopaTOPHBIM padoTaM.

KUHEMATUKHI

3 1.2 3akonsl Hptotona. |IlogrotoBka K NpPAKTUYECKUM 3aHATHUSM. |4

JAlnHaMuKa yacTui I[ToagroToBKa K  KOHTPOJIBHOW  paboTe.
ITonroroBka u odopMiIeHHE OTYETOB IO
J1a60paTOPHBIM paboram.
CaMocTosTeIbHOE HW3yuyeHUEe TeM: Yaap
a0COJIOTHO YNPYrUX M HEYNPYIuxX Ted;
CBoOoaHbIe ocu. I'mpockor.

4 1.3 Hwunamuka | [TonroroBka K TMPaKTUYECKHUM 3aHSATHAM. | 6
CHCTEMBI [ToaroToBKa K  KOHTPOJIBHOW  paborte.
MatepuanbHbix Touek. | [loaroroBka m odopmiieHne OTYETOB IO
3aKOHBI COXpaHEHHUS 1a60paTOPHBIM paboraM.

CamocTosiTenbHOe M3y4YeHUe TEeM:
I'paduueckoe npeacraBieHne 3HEPTUU.

5 1.4 OnemenTsl | [ToaroroBka K MNpPaKTUYECKUM 3aHSTUSM. | 4

MexaHuKku xuakocreir | [lomroroBka u odopmiieHHe OTYETOB IO
J1a60paTOPHBIM padoTram.
CaMocTrosTebHOE U3y4yeHue TEMBI:
JlamuHapHoe u TypOyJIEeHTHOE TeYeHUe
x)uakoctu. Yucno PeliHonbaca.

6 2. Mornekynsapnas | [lTonroroBka K HOpaKTUYECKUM 3aHITUSIM. | 4
(busuka u | [TonroroBka Kk KOHTPOJIBHOM paboTe.
TEPMOJMHAMUKA
2.1
Mukpockonuueckue
COCTOSIHUS

7 2.2 Crartuctuyeckue | [TonroroBka K MpPaKTUYECKUM 3aHITUSM. |4
pacrnpeneneHms CamocrosTenbHoe u3ydyeHue teMbl: CpeaHee

YUCJIO CTOJKHOBEHMM M CpenHsis JIMHA
CcBOOOAHOrO Mpobera MOJIeKYII.
8 2.3 OcHoBpl | [ToarotoBka K MOpPaKTUYECKUM 3aHSATUSIM. | 6
TEPMOANHAMUKHU [TonroToBka K KOHTPOJIBHOM  paborTe.
ITonroroBka u odopMieHre OTYETOB IO
J1abopaTOPHBIM paboTam.
9 2.4 Peanpuble rassl, | [loaroToBka K MPAKTUYECKUM 3aHATHUSM. | 6

KUAKOCTH W TBCPABIC
TCIa

ITonroroBka u odOpMIICHHE OTYETOB IO
J1a00paTOPHBIM padoram.
CamocrositenbHoe n3yueHue tem: CBoiicTBa




Ucnapenue, cyOaumanus u
Kpucramnmnueckue u

JKUIKOCTEM;
KpUCTAJIU3ALIHS.
aMmop®HbIe Tena.

10

3. DIEeKTpUYECTBO U
MarHeTu3M
3.1 DaekTpocraTuka

[ToaroToBKa K MPAKTUUECKUM 3aHSTUSIM.
[TonrotoBka K KOHTPOJIBHOW  paboTe.
[TonroroBka u odopMiIeHHE OTUYETOB IO
J1aGOpaATOPHBIM paboram.
CamocTrosTenbHoe TEMBbI:
CerHeTosneKTpUKH.

M3y4YEHUE

10

11

32 ITocTosHHLBINI
3JIEKTPUYECKUI TOK

[TonroroBka K TPAKTUYECKUM 3aHSITHSM.
IlogrotoBka K  KOHTpOJBbHONH  paboTe.
IToarotoBka W odopMIIeHHE OTYETOB IO
J1a00paTOPHBIM paboTam.

12

3.3 ITpupona
MAarHUTHOTO TOJISt

[TonroroBka K TPAKTUYECKUM 3aHSITHSM.
IlogrotoBka K  KOHTpOJbHONH  paboTe.
IToarotoBka u odopMIIeHHE OTYETOB IO
J1a00paTOPHBIM padoram.
CamocTosiTenbHOe U3y4eHUe TEMBI:
JBrokeHHE ~ 3apsDKEHHBIX — YaCTHII B
MarHUTHOM ITOJI€.

10

13

34 MaruutHbie
CBOICTBA BELIECTBA

[ToarotoBka K MPAKTUUECKUM 3aHSTUSIM.
[TonroroBka u odopMiIeHHE OTUYETOB IO
J1abopaTOPHBIM paboTam.

14

3.5 3aKoHBI 3JIEKTpPO-
MarHUTHOW UHIYKIIUH.
VYpaBHeHus
Maxkcaemnna

ITonroroBka K MPAKTUYECKUM 3AHSTHUSM.
[ToaroroBka K  KOHTPOJBHOI  pabore.
CamocrosiTenbHOe U3yueHHe TEMBIL:
Buxpesbie Toku. MIx npumenenue u 6opnoda ¢
HUMH.

7.8
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5. OnTuka
5.1 I'eomerpuueckass u
BOJIHOBAsI ONITUKA

[TonroroBka K TPAKTUYECKUM 3aHSITHSM.
[TonroToBka K KOHTPOJIBHOM  paboTe.
IToaroTroBka W odgOopMIIEHHE OTYETOB IO
J1aGOpaATOPHBIM paboram.
CaMocTosITeIbHOE HM3yuyeHUEe TeM: 3aKOHbI
reoMeTpudeckoit ontuku; MHTepdepeHus B
TOHKUX TIEHKAX..
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5.2 KBauToBsie
OIITUYECKUE SIBJICHUS

[ToaroToBKa K NPAKTUYECKUM 3aHSITHUSIM.
IToarotoBka u odopMIIeHHE OTYETOB IO
J1a60paTOPHBIM padoram.
CaMoCTOSTeIIbHOE n3y4YeHUe TEeM:
Onruyeckast MMUPOMETPHSI. TeroBbIe
HUCTOYHUKHU CBETA,; [Tpumenenue
dhotoaddexra.
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6.2 du3uka aroma

[ToaroTroBka K NPaKTUUECKHM 3aHSTHUSIM.
[ToarotoBka m odopMIIEHHE OTYETOB IO
J1a60pATOPHBIM paboram.
CaMocTosiTeIbHOE U3y4eHUE TeM:
CrnoHTaHHOE ¥ BBIHYXKIEHHOE W3JIyUCHHE
aroma. ONTUYECKHE KBAHTOBBIC TEHEPATOPHI
(;tazepsr).
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6.3 DnemMeHThl (HU3UKHU
TBEPJIOr0 Tenla

HOI[FOTOBKa K MIPaKTHUYCCKHUM 3aHATHUAM.
HOI[FOTOBKa n O(i)OpMJ'IeHI/IC OTUCTOB IIO




J1a60paTOPHBIM padoTram.
CamocTosiTenbHOe U3y4eHUe TEMBI:
PannoakTMBHOCTP U €€ 3aKOHBI.

19 | 6.4 Dnementsl pusuku | [TonroToBka K NpPaKTHYECKUM 3aHATUSM. | 1
atomHoro  siapa ¥ | [logrotoBka u odopmiieHHEe OTYETOB IO

3JIEMEHTAPHBIX YACTUL | Ja0OpaTOPHBIM paboTaM.
CamocrosTenbHoe U3yyeHue TEMBI:
CoOcTBeHHAst M MpPUMECHAsI MPOBOJUMOCTh
MOJTyTIPOBOIHUKOB.

7. OBPASOBATEJIBHBIE TEXHOJIOTI'MN

B cootBerctBUM ¢ TpeboBanusmu GI'OC BO mo HampaBieHHIO MOATOTOBKHM peanu3alius
KOMIIETEHTHOCTHOTO MOAXOJla TMpeaycMaTpyUBaeT MCIOJIb30BAaHUME B Y4eOHOM IIpoliecce
AKTUBHBIX U MHTEPAKTUBHBIX (hOpM IpoBeneHus 3aHsaTuid. [Ipu mpoBeaeHNN JIEKIIMOHHBIX U
NPAaKTUUYECKUX  3aHSATUH  UCIHOJB3YIOTCS  ayAUTOPUHU, OCHAIEHHBIE  MYJbTUMEIHNA
MPOEKIITMOHHBIM 000PYI0BAaHUEM U MHTEPAKTUBHOM JTOCKOM.

I[Ipu mnpoBemeHUMH JIEKIUM  HCIOJIB3YIOTCS  CIAEAYIONIUE HMHTEPAKTUBHBIE METOMBI:
MPE3eHTAlUsl C HCIOJIb30BAHUEM BCIIOMOTATEIBHBIX CPEACTB, MPOCMOTP U OOCYXIAEHUE
Bupeopmipma. Ha mpakTudeckmx 3aHATUSX B OOJBIIMHCTBE CIydyaeB B KauecTBe
WHTEPAKTUBHBIX METOJOB MWCHOJB3YIOTCS '"Mo3roBoil 1mrypm" u pasmubHka. Ha
JTa0OpaTOPHBIX 3aHATUAX BeACTCS paboTa Co CTyASHTAMU B MaJIbIX I'pynmax, B Opuramax 1o
2-3 yen.

8. OLUEHOYHBIE CPEJCTBA JJISI IPOMEXYTOYHOI ATTECTALIUU
Onucanue nokaszaTteneil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMI HA pa3JIMYHbIX 3Tanax MUX
dbopMHpOBaHUS, OMUCAHUE IIKAJI OLIEHUBAHMS, TUIIOBbIE KOHTPOJIbHBIE 3aJaHUSI U WHBIE
MaTepualibl, HEOOXOAUMBIE ISl OLIEHKM 3HAHUW, YMEHUM M HaBBIKOB, XapaKTEPU3YIOIINX
sTanbl GOPMUPOBAHMS KOMIIETECHIMH, a TaK K€ METOINYECKUE MATEPHUAIIBI, OTIPEICIISIONTNE
MpOLEeyphl OIICHUBAHUS, 3HAHWUW, YMEHUNM M HABBIKOB OTpPaXXeHbl B (POHAEC OIEHOYHBIX
CpeAcTB 1o aucuurinie «duzukar.

[Tpumepnbie Bompock! K 3k3aMeny (1-if cemecTp)

I. Mopenmu B MexaHuke. Cucrema otcuera. TpaekTopus, ImyTh, IE€pPEMEILCHUE.
KunemaTtuueckue ypaBHEHUS  ABWKEHUA. JIBU)KeHME  MaTepuUaIbHONW  TOUKH IO
IIPOU3BOJIBHON TPAEKTOPUU. MIHOBEHHAS U CPEIHSS CKOPOCTH.

2. YcKopeHue U ero cocrapistomue. Buasl ABMKEHUI.

3. IlpsMonuHElHOE paBHOMEPHOE M pABHOINEPEMEHHOE JABWKeHHe. KuHematuueckue
ypaBHEHMUSI.

4. JIBMKeHHE MAaTepUATbHOU TOUKHU [0 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, KHHEMATUYECKOE
YpaBHEHHE pPAaBHOMEPHOI'O  BpallleHUs, 4YacToTa, TMepuod. YIJIOBOE YCKOPEHUE.
KunemaTtnueckoe ypaBHeHUE paBHOINEpPEMEHHOro BpalleHusi. CBs3b YIJIOBBIX M JIMHEWHBIX
BEJIUYUH.

5. Ilepseii 3akoH Hperoorona. Macca. Cuna. Btopoit 3akoH Hptorona. Ilpunumn
HE3aBHCUMOCTH JeicTBus cuil. Tperuit 3akoH Herotona. Cuiibl B MEXaHHKE.

6. Hedopmanms TBepaoro Tena. Cuma ynpyroctu. 3akoH ['yka. Jluarpamma HammpsKeHUH.
7. Cucrema MatepuaibHbIX To4yeK. LleHTp Macc. 3akoH IBUXKEHUS IEHTPA Macc.

8. MHwmmynbc cucTeMbl MaTepUaJbHBIX TOYEK. YPABHEHUE [IBUKEHUS  CUCTEMBI
MAaTEpUAIIBHBIX TOYEK. 3AKOH COXPAHEHUSI UMITYJIbCA.

9. Mexanunueckas paboTa, MOIIHOCTh. KoHCepBaTHUBHBIE 1 HEKOHCEPBATUBHBIC CUJIBI.

10. Kunetnueckass W TMOTEHIMalbHass oHeprus. IlojHasi sHeprus CcUCTEMbl. 3aKOH
COXpAaHEHUS U MPEBPALICHUSI MEXAaHUYECKOU SHEPTUU.

11. Yaap aGcont0THO yIPyTrUX U HEYIIPYTUX Tell.

12. BpamarenbHoe ABM)KEHHE TBEpAOIro Tena. MomeHT cuiibl. OCHOBHOM 3aKOH JMHAMUKU
BpalllaTEIbHOTO ABMXKEHUS TBEPAOTO Teiaa. MoMeHT mHepiuu. MOMEHT MHEpPLUU TBEPIbIX
Ten npocreitieit hopmel. Teopema IlIteitHepa.



13. MOMEHT uMITyJIbCa U 3aKOH €ro COXpaHeHHs. YpaBHEHHE MOMEHTOB. CBOOOAHBIE OCU
BpaueHus. ['mpockon. I1peneccust rupockomna.

14. Pabota mpu BpalaTeIbHOM [BI)KEHMH TBepAoro Teja. KuHerwdeckass sHeprus
BpallleHUsl. DHEPTrUsl MOCTYIATEIbHO-BPAIIATEIbHOTO IBUKEHUS.

15. ®usnyeckne MOAeNM B THAPOJMHAMMKE. YpaBHEHUE HEpa3pbhIBHOCTU. Buubl TeueHus
xkuakoctu. Hucio PeliHombaca. YpaBHeHre bepHyIUIN U €ro MpUMEHEHHUE.

16. OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO- KUHETUYECKON Teopuu ra3oB. MaeanbHblil ras.
Cucrema TEpMOAMHAMUYECKUX MapaMeTpoB. OMbBITHBIE 3aKOHBl HACATBHOIO Tasa.
VpaBHeHHe COCTOSIHMS UIsI MPOM3BOJIBHOW Macchl rasa (ypaBHeHue MeHpeneeBa-
Knaneiipona).

17. OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON Teopur razoB. CpelHeKBaApaTUUHAS
CKOPOCTB IBMKEHUS MOJIEKYJI U UX CPEIHSSI KUHETUYECKas SHEPTUs.

18. 3akon MakcBemia [ pachnpeneieHuss MOJEKYyJd HACaATIbHOrO Tras3a M0 CKOPOCTSIM
TEIJIOBOTO JIBHDKEHMUSI. Hawnbonee BEpOSTHAS, cpenHeapudmeTrieckast u
CpeHEeKBaApaTUYHAasA CKOPOCTH.

19. BuyTpeHHssi 3Heprusi TEpPMOAMHAMMYECKOW cucrteMbl. Yucino creneHed CBOOObI
MOJIEKYJ. 3aKOH PaBHOMEPHOT'O PacCHpeeIeHUs] SHEPIrur MO CTENEHSIM CBOOObI MOJIEKYII.
BHyTpeHHsIs1 3Heprusi MpOU3BOJILHON MacChl ra3a.

20. IlepBoe Hayano TepMOoAMHAMUKHU. PaboTa rasa rnpu u3sMeHeHuu ero oobema.

21. TennoeMKkoCTh yAenbHast U MOJIsipHast. Y paBHeHue Maliepa. OTHOLIEHUE TEIIOEMKOCTEN.
22. AnuabatHeiit mponecc. [IprMmeHeHrne nepBoro Havyana TEPMOJAMHAMUKH K auabaTHOMY
Mpolieccy.

23. O6patumble 1 HeOOpaTUMBbIE TTpolecchl. Bropoe Hauano TepMoAMHAMUKYA. DHTPOIHS.
24. PeanbHblil Ta3. CUjbl U1 TOTEHUUATBHAS SHEPTUS MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBUSI.
VYpasuenue Ban-nep-Baanbca. M3oTtepmbl Ban-nep-Baanbca u nx ananus.

25. CpoiictBa xuakocter. [loBepXHOCTHOE HATSKEHUE.

26. Ucnapenue, cyonumanus U Kpucraummsaius. Kpucrannnueckue u amopdHblie Tena.
ITpumepHbIe BOTPOCHI K 3aueTy (2-i ceMecTp)

1.  OcCHOBHBIE MOJIOKEHUS IMEKTPOCTATUKU. 3apsS U €ro CBOMCTBA. 3aKOH COXpPAaHEHUSs
3apsaa. 3akoH Kynona. Dnexkrpocratuueckoe nosie. HanpsskeHHOCTb 371€KTPOCTATUUECKOTO
nosst. CunoBble JIMHUM N0, [TpuHIMN cynepno3uium 3JIeKTPOCTaTUYECKUX TTOJIEH.

2. Tlotok BekTopa HampsbkeHHOCTU. Teopema ["aycca s 3J€KTPOCTATUUECKOTO TMOJISI B
BaKyyMe B MHTErpajibHOU Gopme.

3. Pabota mno mepeMelleHUIO 3apsda B aJeKTpocTtaTtuyeckoM mnoie. IloreHuman
JJeKTpocTaThuyeckoro  mons.  PaszHocte  noreHumanoB.  Lupkymdauuss — BekTopa
HaMPsSHKEHHOCTH AIEKTPOCTATUYECKOTO TIOJISL. IMoTeHuuanbHbIN XapaxkTep
3MEKTPOCTATUUYECKOTO MOJIS.

4. DOKBUIIOTEHLIMAJbHbIE IMOBEPXHOCTU. B3amMHasi oOpueHTaluus CWIOBbIX JIMHUH U
SKBUIIOTEHIIMAJIBHBIX IMOBEpXHOCTEH. CBS3b HANPSIKEHHOCTM M noTeHuuana. IloHstue o
rpaJiieHTe NoTeHIMala. Beruncinenue pa3HOCTH MOTEHIMAJIOB.

5. JludnekTpuku B 3JEKTpocTaThueckoMm  mojie.  [lonmsipusanust — IUAJIEKTPUKOB.
[TonsipuzoBaHHOCTh  (BeKTOp Tmojspuzanuu). JusnekTpuueckas MNPOHUIIAEMOCTh U
BOCIIPUMMYHUBOCTb.

6. DnexkTpuyeckoe cmemleHue (dnmekTpuueckas wuHAyknus). Teopema Taycca nms
3JIEKTPOCTATUYECKOTO NOJISI B CPEJIE.

7.  CerHeTo3JeKTPUKH.

8. PacnpeneneHue 3apsigoB B MPOBOJHUKAX. 3apSKEHHbIM MpoBOAHUK. ITpoBOJHUKU BO
BHEIIIHEM 3JIEKTPOCTATUUECKOM MOJIE. DIIEKTPOCTATUYECKAS] MHAYKIHUS.

9.  DHeKTpOoeMKOCTh. JIEKTPOEMKOCTh YEIMHEHHOTO IPOBOJHUKA. OJIEKTPOEMKOCTh
CHUCTEMBl M3 JABYX 3apsDKeHHBIX Tel. KoHAeHcaTOphl. DJIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannenbHOe U TOC/IEIOBATEILHOE COEIMHEHNE KOHAEHCATOPOB.

10. DHeprus cucteMbl 3apsii0B, YEAMHEHHOIO NPOBOJHMKA M KOHAEHCATOpA. DHEPrus
3NEKTPOCTATUUYECKOTO NoJIsl. OObEeMHAs IJIOTHOCTh 3HEPTUHU 3IEKTPOCTATUYECKOTO OIS

11. ITocTOSIHHBIM  3JIEKTPUYECKUN TOK. YCIOBUS BO3HUKHOBEHUS M CYIIECTBOBAHMS
anekTpuueckoro Toka. Cuia toka. [ImotHocTh ToKa. 3akoH OMa Jj1s1 OTHOPOJIHOTO y4yacTKa



LIETIH.

12. ConpoTuBieHue MPOBOAHUKOB. 3aBUCUMOCTb COINPOTHUBIIEHUS MPOBOJHUKA OT
teMriepatypsl. CaepxnpoBoaumocTs. IlocrmegoBartenbHoe MW NapajuIeIbHOE COEAMHEHUE
MPOBOTHUKOB.

13. CroponHue cuibl. DAC U HampspbkeHue. 3akoH OMa Jj11 HEOJHOPOJTHOIO y4yacTKa Ienu
(06001eHHbIN 3aKk0H OMa) U CIIE/ICTBUS U3 HETO.

14. PaboTa 1 MoIHOCTh ToKa. 3akoH [>xoyns-JIena.

15. IlpaBuna Kupxroda amas pas3BerBieHHBIX lieneid. ITpumenenue npasun Kupxroda mpis
pacueTa pa3BeTBICHHBIX ATEKTPUUECKUX LIETIEH.

16. MarHuTHOE TIOJiIe €ro CBOMCTBA M XapaKTepUCTUKU. JIMHMM MAarHUTHON WHIYKIIUH.
[TpuHIMIT Cynepro3nuy.

17. 3akon buo- Caapa- Jlanmaca. MarautHoe mnoje MNpsIMOJIMHEHHOTO TOKa, KPYrOBOI'O
TOKa.

18. Cuna Amnepa. MarHuTHOE B3aUMO/EHCTBHUE MapaslIeIbHbIX TOKOB.

19. MarnuTtHoe nose aBuxyierocs 3apsaa. Cuna Jlopenna. JIBrkeHne 3apsykeHHbIX YaCTHUIL
B MAarHUTHOM IIOJIE.

20. Hupkynsiuus BeKTOpa HANPSH)KEHHOCTh MATHUTHOTO MOJISl. 3aKOH MOJIHOT'O TOKA.

21. IloTok BeKTOpa HANPSYKEHHOCTM MAarHUTHOrO mnoissi. Teopema I'aycca s MarHuTHOro
nons. PaGora no nepeMenieHno MpoOBOJHMUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJI€.

22. MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB. Tumbl MarHeTukoB. HamarHuuuBanue
MAarHeTUKOB. DJIEeMEHTAapHAsl TEOpUsl Jua- U MapaMarHeTu3Ma.

23. @eppoMarHeTUKH U UX CBOMCTBA. DJIeMeHTapHas Teopus peppomMarHeTusma.

24. SIBnenue snekTpoMarHuTHOM MHAYKIUK. [Tpuunnabl nmossienus I/C unaykuuu. 3aKoH
®apanes. [Ipasuio JleHna.

25. SIBnenue caMouHAyKIMU. MHAYKTUBHOCTh. DHEPrUsi MATHUTHOTO IOJIA.

26. BuxpeBoe anextpuyeckoe noye. Tok cMmemenus. Cucrema ypaBHeHHE MakcBeiuia mjist
3JIEKTPOMATrHUTHOTO MOJISI U UX (PUBUUECKUNA CMBICII.

ITpumepHbIe BOMPOCHI K 3K3aMeHy (4-i ceMecTp)

1. Tlonarme o kojedaTenbHBIX Mpoleccax. ENMHBIN MOAX0H K KOJIEOAHUAM pa3InyHOU
¢usmyeckoir  mpupoansl. Bumbl  konebanwmit. [apMoHmdeckme konebaHUS W HX
XapaKTEPUCTUKH.

2.  HMuddepenimanbHoe ypaBHEHUE CBOOOJHBIX KoOJeOaHMI W ero pemieHue. Mojenun
MEXaHUYECKMX TapMOHUYECKUX  OCHWISTOPOB (MaTeMaTUUeCKUW, TMPYXKUHHBIK U
(bu3nUecKnii MasiTHUKH).

3.  CBoOomHBIE 3JIEKTPOMATrHUTHBIE KOJIeOaAHUS B KOJIEOATEIHbHOM KOHTYPE.

4. uddepeHimaabHoe ypaBHEHHE 3aTyXaloIIMX KoJjieOaHui. XapaKTepUCTHUKU U
MPUYUHBI 3aTyXaHUs B KoJieOaTelbHBIX CHUCTEMaX (MEXaHUUYECKOM U 3JIEKTPOMATHUTHOM
KOHTYDE).

5. BpIHyXIeHHBIE KOJIEOAHHS B 3JIEKTPOMATHUTHOM KOHTYpe. Pe30HaHC HanpsiKeHU.

6. Bomnnossie npouecchl. [lonepeunbie U MPOIOJIbHBIE BOJIHBI. YIpyras rapMOHUYECKas
BoJiHa. [{nunHa BonHbl. berymas BosiiHa. BoiiHoBoe ypaBHeHMe. Y paBHEHUE TJIOCKOM BOJIHBI.
7. DOIeKTpOMarHuTHbIE BOJIHBI, MX cBoiictBa. [uddepeHunaipbHoe ypaBHEHUE
3JIEKTPOMArHUTHOW BOJIHBI.

8.  Crosiuue BOJIHBI.

9.  3BYKOBBIE BOJIHBI.

10. OcHOBHBIE 3aKOHBI T€OMETPUUECKON ONITUKH.

11. Uutepdepenums cBera. Ilpunumn I'rodirenca. IloHATHMS O KOTEpEeHTHOCTU U
MOHOXPOMATUYHOCTU BOJH. METOAbI MOJIy4YeHUs] KOTEPEHTHBIX BOJIH. YCIOBUS MOTyUYEHUS
MaKCUMyMa 1 MUHUMYMa HHTEHCUBHOCTH ITPHU UHTEPPEPEHITUN CBETA OT JIBYX UCTOYHUKOB.
12. dudppakuust cBera. Ilpunnun [roiirenca- dpenens. 3ousl Dpenens. dudpakims
@dpeHenst Ha KPYriioM OTBEPCTHH.

13. Judpaxums @paynrodepa Ha miend, Ha TUPPAKITTOHHON pelIeTKe.

14. Tlonapuzauusi cBeta. 3akoH Mamtoca. CriocoObl MOJy4eHUs MOJSIPU30BAHHOTO CBETA.
3akoH bprocrepa.

15. KBantoBass mpupoja wusiayueHus. TemioBoe uzinydeHue. AOCOIIOTHO 4YEpHOE TeJo.



3akoHbI TeruioBoro u3nydeHus (3akonubl Kupxroda, Credana-boasinmana, Buna, popmyira
Penes-Jlxunca).

16. KBanTtoBas runore3a [Inanka. ®opmyna [1nanka. CBeTOBbIE KBAHTBI. DHEPIHUsl, UMITYJIbC
1 Macca ()OTOHOB.

17. ®otoapdexT m ero 3akoHBI. YpaBHEHHE DWHINTEWHA ISl BHEUTHETO (OTOIPdeKTa.
Kpacnas rpanuna. KopryckyisipHo-BOJIHOBOM Jyaau3Mm CBeTa.

18. Momenn  aroMoB. JIuHenuaThlii  cnekTp aroma  Bojgopoja. CrhekTpajbHble
3aKkoHOMepHocTH (popMmyrna baaemepa).

19. Teopus atroma Bogopoja no bopy. ITocrynatel bopa. Paguyc u sHeprusi cralimoHapHBIX
opOuUT. 3HaUeHUE U HEOCTATKU Teopuu bopa.

20. KopnyckyJisipHO- BOJIHOBOU Ayanu3M Matepuu. ['mnoresa ne- bpoins. linHa BOJHBI Ae-
Bbpoiinsa. CootHomenne HeonpeaeneHHocTeld. BoHoBas ¢yHkums u ee cBoiictBa. Onucanue
MUKPOYACTHUI] B KBAHTOBOW MEXaHUKE.

21. YpaBuenne Illpenunrepa (BpeMeHHOE U CTallMUOHApHOE). Pe3ynbpTaThl perieHus
ypaBHenus: Lpenunrepa st ABUKEHUSI CBOOOJHOW YACTULBI U JJISI ABUKEHUSI YaCTHULIbI B
MPSMOYTOJIBbHON MOTEHIMATIbHOM siMe. TyHHENbHBIN 3 (DeKT.

22. AtoMm Bojiopoja B KBaHTOBOM MexaHuke. KBanToBslie uncia. [TpaBuma orbopa.

23. Cnun oanektpoHa. [lpwnumn Ilaynmmu. PacnpeneneHue 3JI€KTPOHOB B aToMe IO
COCTOSIHUSIM.

24. IloryoleHue, CIOHTAHHOE W BBIHYXKJIEHHOE U3JIydeHHsl. ONTUYecKHe KBAHTOBbBIE
reHepaTopbl. OCHOBHBIE 3JIEMEHTHI T€HEPATOPOB. XAPAKTEPUCTUKU JIA3E€PHOTO U3TYyUEHUS.
25. 30HHas TeopHs MPOBOJIUMOCTH TBEPABIX TEJl. 3aNIOJTHEHUE 30H JIEKTpOHAMU. MeTalbl,
MOJIYNPOBOAHUKH, TUIIEKTPUKHU.

26. CobcTBEeHHAs M MPUMECHAs MPOBOAUMOCTD MOJIYITPOBOIHUKOB.

27. CoctaB aTOMHOTO sinpa. ODHeprus cBsi3u, aedekt macc. CBoICTBA SACPHBIX CHIL.
dyHaaMeHTaIbHbIE B3aUMOAEUCTBUA. MOAEIN aTOMHOIO Spa.

28. PainoakTUBHOCTh. 3aKOH paJauoakTUBHOro pacnana. IlpaBuna cmeineHus. Buabl
pacnagos.

29. SlnepHble peaKUMU U UX OCHOBHBIE TUIBI. L{enHas peakuus nenenusi. Peakunu cunresa.
30. OnemenTapHble 4yactuibl. Kiraccupukanmsi 3JIEMEHTApHBIX dYacTHIl. YacTuiel u
AHTUYACTULBL. THUIIBI B3aMMOAEHCTBUN 3J1EMEHTAPHBIX YACTULL.

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JANCHUITJIMHBI
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dbuszuka. duszuka TBepaoro Tena. Guszrka aTOMHOIO sApa U 3JIeMeHTapHbIX yacTtull — 2022.
— 308 c. — ISBN 978-5-8114-4254-6. — Texct : amekTpoHHbI // JlaHb : 3J€KTpOHHO-
oubmmoreynas cucrema. — URL: https:// e.Janbook.com/ book/206495 (nata oOparieHus:
15.03.2022). — Pesxxum gocrtyna: 1jis aBTOpU3. MOJIb30BaTENECH.

4. Tpodbumona T. M. Kypc dusuku [Tekct] : yued. mocobue : pek. Mun. oop. PO/ T. .



Tpodumosa. - 18-e u3x. crep. - M. : Axkanemus, 2010. - 559 c.

5. Bonpkenmreitn B. C. CoopHuk 3amayd mo odmemy kypey pusuku [Tekcr]: yued. mocobue
JUUIS CTYJeHTOB TexH. By30B/B. C. BonbkeHiTei . - 3-e u3f., ucnp. u goi. - CI16.: KauxHbIHi
mup, 2005. - 328 c.

6. CoopHuK 3a/1a4 110 oo01emy Kypey ¢usuku [Tekct] : yue6. mocodue / AMI'Y, MDD ; cocr.
K. I'. Jo6pocenbckuii, A. FO. Cerelikun. - brarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2003
- Y. 2 : DnexkrpuuectBo u MarHetusM. Konebanus u Bonusl. - 2003. - 108 c.

7. CbOopuHuk 3amay mo obmeMmy kypcy ¢usuku [Tekct]: yuebd. mocobue st CTYIEHTOB
uwxkenep. crer. / AmI'Y, UOD ; coct. K. I'. Jlo6pocenbckuii, A. FO. Cerelixun, B. 5.
IMToautok. - bnarosemenck : M3n-Bo Amyp. roc. YH-ta, 2002 - Y. 3 : Ontuka, KBaHTOBas
¢dusnka, atomHas u sipepHas gusuka. - 2002. - 118 c.

8. du3MYecKuil MpaKTUKyM. MexaHuKa, MOJEKyIspHas (pu3nka : yued.- MeTo/1. Mmocooue:
pek. JIB PYML/ AMI'Y, UDD; coct. A. A. Corp, B. ®. Viuesausiuera, O. B. Ko3zaukosa. —
Bbnarogsemenck: M3n-Bo Amyp. roc. yu-ta, 2007.-91 c.

9. JTabopaTOpHBINA MPaKTUKYM IO pusnke : yaeOH-MeTo 1. Tocodue: pex. B PYMILI/ AmI'Y,
NDD, coct. A.A. Corp, B.®. Yabsusruea, U.b. Konbutosa: nmoa. pen. A.A. Corpa. T.2.:
DneKTpuyecTBO U MarueTusm, Boin. 2 —2007.—130 c.

10. JIabopaTopHblii MpakTUKyM Mo dusnke [DnekTpoHHbI pecypc]. Y. 3. BomHoBas u
KBaHTOBas ONTHKA. DJIeMEHTHI (pU3MKU atoma u aToMHoro sjpa / AmMI'Y, MDD ; cocr.: O.
B. 3ortoBa, 1. A. T'onybeBa. - bnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2018. - 148 c. -
Pexxunm nocryna : http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11087.pdf.

11. ®usuka [D7aeKTPOHHBIN pecypc|: ¢O. METOI. PEKOMEHIAIUN 110 U3YYCHHUIO TUCIUIUINHBI/
AMI'Y, ®MuM; coct. 1. B. Bepxoryposa, O. B. 3oroBa, O. A. AramsroBa, B. @.
VapsuerueBa, M. b. Konsutosa, O. B. Ko3zaukosa. - binarosemenck: M3n-Bo AMyp. roc. yH-
ta, 2017. - 55 «c¢. - Pexum gocryna: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/7694.pdf.

0) mporpamMmMHoe obecrieueHrne 1 MHTepHeT-pecypechbl

Ne HaumeHoBanue Onucanue

1 | Omnepamuonnas cuctema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 10 [ years) Renewal mno moroBopy - CyOnuIeH3UOHHBIN
Education, Pro noroBop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

2 | Google Chrome BecrimatHoe  pacmpocTtpaHeHue 1O JIMIIEH3UMU  google

chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusx https:// www.google.com/ chrome/
browser/privacy/eula_text.html.

3 | http://e.lanbook.com DOnekTpoHHas OubmuoTeyHass cucrema «lM3maTenncTBa
Jlap», TEMATUUECKHME TIAKeThl: MaTeMaTuKa, (U3HKa,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

4 | http:// DNeKTpoHHO- Oubnmuoteunass cucrtema [PRbooks —
www.iprbookshop.ru/ Hay4yHO- 0oOpa30oBaTeNbHBIN pecypc I pelieHus 3ajad
obyuennss B Poccum u 3a pyOexoM. YHHKaIbHas
miatpopma ODBC IPRbooks oO0BenuHsET HOBeMHIIHE
MH(pOPMAIIMOHHBIE TEXHOJIOTUN M YUEOHYIO JTUIIEH3NOHHYIO
mutepatypy. Kontentr OBC IPRbooks  ortBeuaer
TpeOOBaHMSIM  CTAHIApTOB  BbIcHiei 1Ko, CIIO,
JIOTIOJTHUTEJIBHOTO M JUCTAHIIMOHHOTO oOpa3zoBaHus. DbC
IPRbooks B momHOM 00BEME COOTBETCTBYET TPEeOOBAHMSIM
3akoHojarenbcTBa PO B chepe oOpazoBaHus.

5 | http://elibrary.ru Hayunas snexTpoHHast OMOIM0TeKa )KYPHAIOB

B) mpoeccroHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBbI

Ne Haumenosanune Ormnucanue




1 [ https://uisrussia.msu.ru/ | YHuBepcuterckass uHdpopmamnuonHas cucrema POCCHUS

(YUC POCCHA).
2 | http:// dxdy.ru/ fizika- | Hayunerit ¢opym. @usuka, Marematnka, Xumus,
£2.html Mexanuka u Texnuka. OOCyXICHHE TEOPETUUECKUX

BOIIPOCOB, BXOJSIIMX B CTAaHJAPTHbIE Y4eOHBbIE KYPCBHI.
JIMCKYyCCHOHHBIE TeMbl (DU3UKH: MONBITKH OIPOBEPIKEHUS
KJIACCUYECKUX Teopuid u T.1. OOCyKaeHNnEe HETPUBUAIBHBIX
M HECTAHJAPTHBIX Y4eOHbIX 3amau. [lomesHwie pecypchl
CeTH, coAepiKallie MaTepUalbl 1o GU3NKe

3 [ https://www.runnet.ru RUNNet (Russian UNiversity Network) - kpymnHeiiiias B
Poccun HAy4HO- oOpazoBaTenbHAS
TEJICKOMMYHHUKAIIMOHHAS CETh, 00J1a1at01asi MPOTHKEHHOU
BBICOKOCKOPOCTHON MarucTpalbHONH HHQPACTPYKTYpOUl U
MEeXAYHAPOAHBIMU KaHaJIaMH, obecreunBaroIuMu
WHTETpaIvio ¢ 3apyOCIKHBIMU HAyYHO- 00pa30BaTEIIbHBIMU
cetsmu (National Research and Education Networks,

NREN) u ¢ UatepHer.
4 | https:// MUHHCTEPCTBO  HAyKM W BBICHIETO  oOpa3oBaHUs
minobrnauki.gov.ru/ Poccuiickoii Denepanmmn

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIIINHBbI
3aHgatusg 1o jgucnuiuimHe «Dusznka» MPOBOASATCS B CHCIUABHBIX  ITOMEIIECHUSX,
MPEICTABIISIONNX OO0 yueOHbIe ayTMTOPUU IJIS IPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUTIA,
3aHSATUH CEMHHAPCKOTO THIA, T'PYIIOBBIX U WHAWBUIYAJIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISI M TMPOMEKYTOUHOH aTtrectauuu. CrienualibHble MOMEIIEHUS YKOMIUIEKTOBAHBI
CHeMATN3UPOBAHHON MeOeNbI0 M TEXHUYECKUMH CPEICTBAMHU OOYUEHUS, CIY>KAIUMU IS
MpeACTaBIICHUS] yaeOHOW MH(popMamu OOJIbIION ayauTOpUU. Bce momenieHns, B KOTOPBIX
MPOBOJSTCS 3aHSTUS, COOTBETCTBYIOT JEHCTBYIOIIMM MPOTHUBOIOXKAPHBIM IPABHIAM H
HOpMaM.

Kaxnpiit obyuaronuiics oOecrieueH HWHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
JIIEKTPOHHO- OMOIMOTEUHBIM  CHCTEeMaM M K  3JeKTPOHHOW  WH(OPMAIIMOHHO-
00pa30oBaTEIBbHON Cpe/le YHUBEPCUTETA.

CamocrosTenpbHas  pabota 00yUaroIuXxcs OCYILIECTBIISIECTCS B MTOMEIICHUSIX,
OCHAIIIEHHBIX KOMITBIOTEPHOM TEXHUKON C BOBMOKHOCTBIO MOAKIIIOUEHUS K ceTu «IHTepHeT»
n obecrieueHUeM JOCTyna B 3JIEKTPOHHYIO HH(GOPMAIMOHHO- OOpa30BATEIbHYIO CpEedy
YHUBEPCUTETA

Ha 3anarusx npumensiercs ciemyloliee TexHHMUeckoe oOopymoBanue: [ID9BM na 06aze
npouieccopa Intel Pentium, npoekTop.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH 1,3 cem,
3auer 2 ceMm,
Jlexium 20.0
[TpakTryeckue 3aHATUS 14.0
JlaGopaTopHbie pabOTHI 12.0
NKP 0.0
CamocrosTenbHas paboTta 295.8

18.0 akazm. gaca

0.2 akaz. gaca

(akam.
(akam.
(akan.
(akam.

(akam.

yaca)
yaca)
yaca)
gaca)

yaca)

OO1as Tpy10eMKOCTh AucUUILUIMHBI cocTaBiisieT 360.0 (akan. yaca), 10.00 (3.e.)

CTPYKTYPA JTNMCLIIIINHBI

Ne [ Tewma (pazmen) |C Byl KOHTAKTHOH pabOTHI U Kontpon| Camocros DopMbI
/il |  JIUCHUTUINHEI, e TPYIOEMKOCTH (B aKaJeMHUIECKIX b (B TelbHas TEKYILEro
KypcoBas M yacax) akajgemH | paborta (B KOHTPOJIS
pabora e[ 1 T3 | JIP | IKP | KTO | K3 | 9eckux [ akagemud | ycreBaeMocTu
(IpoeKT), C yacax) eCKHX
MMPOMEXYTOUYHAS | T yacax)
aTTecTaIms p

1 Beenenue B kypce | 1 12 CamocrosiTenb

(mzuku HOE U3yYeHHe
TEOPETHUCCKH
X BOIIPOCOB.

2 1. dusnyeckue 1|1 16 CamocTosiTenb
OCHOBBI HOE U3yYeHHe
MEXaHUKH TEOPETUIECKU
1.1 DnemMeHTHI X BOIIPOCOB.
KUHEMATUKHU WuanBunyans

HOE
MPAKTHUYECKOE
3a/1aHue.

3 1.2 3akoHBI 11 2 1 19 CamocTosTeNb
HeioToHa. HOE U3yUYEHUE
Jvunamuka TEOPETUUECKU
YaCTHII X BOIIPOCOB.

NuauBunyans
HOE
MIPaKTUUYECKOE
3a/IaHue.
Zamura
nabopaTtopHOi
paboTHL.

4 1.3 Jlunamuka 212 1 19 CamocrosiTenb
CHUCTEMBI HOE U3yYeHHE
MaTepHaTbHBIX TEOPETUIECKU
TOYEK. 3aKOHBI X BOIIPOCOB.
COXpaHEHUS WuanBunyans

HOE
MPAKTHUYECKOE
3a/1aHue.
Zamumra
nmabopaTopHO
paboTHI.
6 2. 1 17 CamocrosiTenb




MonexynspHas

HOE M3yueHue

¢usmuka u TEOPETUUECKU
TepMOAMHAMUKA X BOITPOCOB.
2.1

Muxkpockonuuec

KHe COCTOSIHMS

8 2.2 OCHOBBI 19 CamocrosTeib

TEPMOIMHAMUKHI HOE M3yUeHUe
TEOPETHUCCKH
X BOIIPOCOB.
WNunuBuayans
HOE
MIPaKTUYECKOE
3aaHueE.
3ammuTa
nmabopaTopHO
paboTHI.

9 2.3 PeanbHEbIC 19 CaMocTosITeNb
rasbl, )KUIKOCTH HOE M3yUeHUe
Y TBEpIbIE Tella TEOPETHUECKH

X BOIIPOCOB.
3ammura
nabopaTopHOi
paboTHI.

10 | Dx3amen 0.3 [8.7

11 |3. 20 CaMocCTOSITeNh
DIIeKTPUIECTBO HOE M3yUeHUe
1 MarHeTU3M TEOPETHUCCKH
3.1 X BOIIPOCOB.
DneKkTpocTaTuKa WuanBunyans

HOE
MIPaKTUYECKOE
3aaHHUeE.
3ammuTa
nmabopaTopHOi
paboTHI.

12 | 3.2 IlocTosaHHbIH 20 CaMocToSITENh
AMEeKTPUICCKII HOE M3yUeHUe
TOK TEOPETUUCCKU

X BOIIPOCOB.
Nunusuayans
HOE
MIPaKTUUECKOE
3aIaHUeE.
3ammura
nabopaTopHOii
paboTHI.

13 | 3.3 [Ipupona 20 CamocrosiTens
MarHUTHOTO HOE U3y4YeHUe
IOJISt TEOPETUUECKU

X BOIIPOCOB.

14 | 3.4 MarauTHble 20 CaMocTosTeNb
CBOMICTBA HOE U3y4YCHUE
BelllecTBa TEOPETUUECKU

X BOITPOCOB.
Nunnsunyans
HOE
MIPaKTUUECKOE

3aJaHHuC.




3ammra
nabopaTopHOii
paboTHI.

15 | 3.5 3akoHbl 15.8 CamocrosiTens
ANEKTPO- HOE M3yueHue
MarHUTHOM TEOPETUUECKHA
MHIYKIUH. X BOIIPOCOB.
YpaBHeHUs
Makcsemia

16 | 3auer 0.2

17 | 4. Konebanus u 2 2 19 CamocrosiTenb
BOJTHBI HOE M3yUcHUE

TEOPETHUCCKH
X BOIIPOCOB.
3ammTa
nabopaTopHOU
paboTHI.

19 | 5. OnTuka 4 2 2 20 CamocrosiTens
5.1 HO€ U3yUYeHUe
I'eomerpuueckas TEOPETHUECKU
Y BOJTHOBAs X BOITPOCOB.
OTITHKA NunuBunyans

HOE
MIPaKTUUECKOE
3a7aHue.
3ammuTa
nabopaTtopHOi
paboThI.

21 | 6. ®dusuka 2 1 20 CamocTosTenb
aTtoma, HOE U3yueHUe
ATOMHOTO siApa TEOPETHUCCKH
U 3JIEMEHTaPHBIX X BOITPOCOB.
JaCTHII WunuBuayanb
6.1 OcHOBBI HOE
KBaHTOBOM MIPAKTUYECKOE
MEXaHUKH 3a7aHue.

22 | 6.2 ®usnka 2 1 2 20 CamocrosiTens
aToMa u HOE M3yueHUe
ATOMHOTO siApa TEOPETHUECKU

X BOIIPOCOB.
NunuBunyans
HOE
MIPaKTUUECKOE
3aJaHue.
3amuTa
nabopaTopHOU
paboTHI.

25 | Ox3ameH 0.3 |87

Hroro 20.0 | 14.0 [ 12.0| 0.0 0.2 ] 0.6 17.4 295.8
CAMOCTOSATEJIBHASA PABOTA
Ne | HaumenoBaHue TeMbI Coneprxanue Tembl (pasziena) TpynoemkocTh
n/m (pa3znena) B
AKaJEMUYECKUX
qacax
| Beenenne B kypc | CaMOCTOSITEIbHOE U3YyUYEHUE TEOPEeTUYECKUX | 12
(10)766320 9% BOIIPOCOB.




2 1. ®uznueckue ocHOBBI | CaMOCTOSITEIBHOE U3YYEHUE TEOPETUYECKUX | 16
MEXaHUKHU BOIPOCOB. BbINo/IHEHNE WHIMBUAYABHOMN
1.1 DJIEMEHTHI | KOHTPOJbHOU paOOTHI.

KUHEMATUKU

3 1.2 3akonsl HeroToHa. | CaMOCTOSITEIPHOE U3YUYEHUE TEOPETUYECKUX | 19

JAnHaMMKa yacTui BOIIPOCOB. BbINoIHEHNE WHIMBUAYABHOMN
KOHTpOJbHOU pabotsl. [loaroroBka ortuera
1o 1abopaTopHOI paboTe.

4 1.3 Junamuka | CaMoCTOSITeIbHOE M3yUYeHHE TeopeTuueckux | 19
CUCTEMBI BOIIPOCOB. BbINoIHEHNE WHIMBUAYATBHOMN
MaTepHaJIbHBIX TOYEK. | KOHTPOJbHON padboThl. [logroroBka oryera
3aKOHBI COXpaHCHUS 1o 1abopaTopHOi paboTe.

5 2. Monekynsapnas | CaMOCTOATEIbHOE U3YUYEHUE TEOPEeTUYECKuX | 17
(usuka U | BOIIPOCOB.

TepMOJIMHAMUKA

2.1
Mukpockonuueckue
COCTOSIHUS

6 2.2 OcHoBrl | CaMOCTOSITENIbHOE U3YYEHUE TEOPETUYECKUX | 19
TEPMOJIMHAMUKHU BOIIPOCOB. BbINOIHEHNE WHAMBUAYAIBHON

KOHTPOJIbHOU paboTel. [loaroroBka oruera
o JabopaTopHoil pabdorTe.

7 2.3 Peanpnble rasbl, | CaMOCTOSITEIbHOE M3YyUYE€HUE TEOpeTHYecKuXx | 19
KUAKOCTH U TBepable | BonpocoB.  I[loaroroBka  oruera 1o
Tena nabopaTopHOi paboTe.

8 3. DnextpuyectBo U [ CaMOCTOSITENbHOE U3YyUEHUE TEOpETUUYECKUX | 20
MAarHeTu3M BOIIPOCOB. BbINOMIHEHNE WHAMBUAYAJIBHON
3.1 DnekTpocraTuka KOHTPOJIbHOU paboTel. [logroroBka oryera

o JabopaTopHoil pabdorTe.

9 3.2 [Toctosinublii | CaMocTOATENbHOE U3YUeHHE TeopeTudyeckux | 20

INEKTPUUECKUI TOK BOIIPOCOB. BpINOJIHEHNE HMHAMBUAYAIBHOU
KOHTPOJIbHOU paboThl. [loaroroBka oruera
o JabopaTopHoii padorTe.

10 3.3 ITpupona | CamocrosaTenbHOe U3yYeHHEe TeopeTudyeckux | 20

MarHUTHOTO NOJIs BOIIPOCOB. BbINOMIHEHNE WHAMBUAYAIBHON
KOHTPOJIBHOU pabOTHI.

11 |34 MarnutHble | CaMOCTOSATENbHOE M3YyUeHHEe TeopeThueckux | 20

CBOICTBA BEIECTBA BOINIPOCOB. BbINoONIHEHNE WHAMBUAYAITBHON
KOHTPOJIbHOU paboThl. [loaroroBka oruera
1o 1abopaTopHOIi paboTe.

12 | 3.5 3akonbl 371eKkTpo- | CaMocTOsITeIbHOE U3YyUeHHE TeopeTHdecKux | 15.8
MAarHUTHOUW WHAYKIIMU. | BOMPOCOB. BbIMoNHEHUEe WHINBUIYAIHBHON
YpaBHeHUs KOHTPOJIBHOU pabOTHI.

Makcsemia
13 | 4. Konebanus u BoiHbl | CaMOCTOSITEIbHOE U3YyUYEHUE TeopeTHUecKux | 19
BOITPOCOB. BBINOJTHEHNE WHIUMBUAYAJIbHOMN
KOHTPOJIBHOU pabOTHI.
14 |5. OnTtuka CamocTosTenbHOe U3yUeHue TeopeTudyeckux | 20

5.1 I'eomerpuueckass u
BOJIHOBAsI ONITUKA

BOIIPOCOB. BBbINO/IHEHWE WHIAMBUAYAIBHON
KOHTpOJbHON paboTel. [logroroBka oryera




o JabopaTopHoil padorTe.

15

6. ®dusmka aroma,
aTOMHOTO  siApa |
9JIEeMEHTAPHBIX YACTHI]
6.1 OCHOBBI
KBAaHTOBOM MEXaHUKU

CaMoCTOSITETbHOE U3YUEHUE TEOPETUUECKUX
BOIIPOCOB. BBIMOJTHEHNE WHIUBUAYAJIBHOU
KOHTPOJIBHOU pabOTHI.

20

16

6.2 dusuka aromMa u
ATOMHOTO siipa

CaMocCTOSITEeTbHOE U3YUEHUE TEOPETUUYECKUX
BOIIPOCOB. BBINOJIHEHNE WHIUBUAYAJIbHOU
KOHTpOJIbHOUM paboThl. [loaroroBka oruera
o JabopaTopHoii padorTe.

20




