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1 IIEJIV ¥ 3BAJJAYM OCBOEHMS JUCLUILINHBI

IlenssMu OCBOEHMSI AMCLUIUIMHBL SIBJISETCS. (POPMUPOBAHHE Yy CTYJIEHTOB HEOOXOIMMBIX Mpe-
CTaBJICHUM, MOHATUN, 3HAHUH O (yHIAMEHTAIBHBIX 3aKOHAX KJIACCHYECKOW M COBPEMEHHOW (PHU3MKH U
HaBBIKOB MPUMEHEHHS B MPO(ECCHOHATBLHON JESITEeNbHOCTH (PU3NYECKHX METOJIOB M3MEPEHHUI U uccie-
JIOBaHUH, MO3BOJISIOMIMX OBJIAAETh TPEOOBaHUAM cienyronmx kommnerenmmii: OITK-2.

3anauu JUCLUIUIMHBL - U3YYE€HHUE 3aKOHOB MEXAHUKH, TEPMOJMHAMUKHU, 3JIEKTPOMAarHETU3Ma, OIl-
TUKU ¥ aTOMHOM (DU3HKH;

- OBJIQJICHUE METOJIaMH JJa0OpaTOPHBIX UCCIIETOBAHMIA;

- BBIpaOOTKa YMEHMH 110 IPUMEHEHUIO 3aKOHOB (DU3HUKH B TEXHHKE.

2 MECTO JUCHOUILJIMHBI B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI

®uzrka BXoAUT B 0a30ByI0 4yacTh, umeeT uHaekc bl. b.11 B ocHoBHOI 00pa3zoBaTeNbHON MPO-
rpamme (manee - OOII).

J171s yCHenHoro OCBOeHMs JaHHOW TUCIUILIMHBI CTYJEHT JOJDKEH BIAAeTh 3HAHUSIMU, YMEHUSIMU
Y HaBBIKaMH, CPOPMHUPOBAHHBIMU JUCIMILUIMHAMEI OCHOBBI alTeOpbl, TEOMETPUU U TPUTOHOMETPHUH, 3HATH
(OPMYIIMPOBKU OCHOBHBIX (DPU3NYECKUX 3aKOHOB, YMETh MPOHM3BOJUTH MATEMATUYCCKHE BBIKJIAJIKH TIPU
penreHny GU3NYECKUX 3a/1a4 U OBITh KOMIIETCHTHBIM B 00JIACTH YTCHHUS M IMOCTPOeHUS rpadukoB Gpuzu-
YECKUX MPOLIECCOB.

JlanHasi AMCUMIUIMHA SIBISIETCS MPEAIISCTBYIOMICH I M3ydeHus AucUUIUIMH «[ uapaBnukay,
«TermmoTexHuKa», «IIEKTPOTEXHUKA U AICKTPOHUKAY.

Peanuzamus TUCIMIUIMHBI BO3MOXKHA ¢ IPUMEHEHHUEM JUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHO-

JIOTHM.
CogepxaTenbHO — JIOTHYECKUE CBS3U TUCIUILINHBI «Du3nKka» cBe/leHsl B Tadnuiy 2.1.

Tabnuma 2.1 - ConepxaTenbHO-IOTHIECKUE CBSI3U TUCIUIIHHBI «DH3HKay

ConepmaTe.ano-noruquKne CBA3H

R~
o

~ = = Ha3BaHUe Y4eOHBIX AUCHUIIHH

= >

= = 5 | Ha KOTOpbIe OMMPAETCsH coep- . .

S E . . JJIS1 KOTOPBIX CO/IepKaHMe TAHHOW yuyeOHOM quc-

2 £ Z | aHue 1aHHOi y4eOHo# Aucuu- 9
HMILUTHHBI BBICTYIA€T ONOPOi

TIMHBI
b1.b.11 | MaremaTuka I'mapasnuka
Xumus TemmorexHuka

DIIEKTPOTEXHUKA U JIEKTPOHHUKA




3 HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O JTUCHUIIJIMHE,
COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUS OGPA30BA-
TEJIbHOM ITPOT' PAMMBI

BbIMyCKHUK 11O HaNpaBJIEHUIO MOATOTOBKU «ATPOMHKEHEPHS» C KBATU(UKAIUEH «OaKanaBpy
JIOJKEH 00J1a/1aTh CIEAYIOIIUMU KOMIIETeHIIUAMMU:
- CIIOCOOHOCTBIO K MCIIOJIb30BAHUIO OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX AUCLMUILINH B IIPO-

beccronanpHoi aestensHocta (OITK — 2).
OskugaeMble pe3yabTaThl OCBOSHHS TUCIMIUIMHBI CBEACHBI B Tabmuiy 3.1.

Tabnuma 3.1 - [lepeueHb KOMITETEHITUH

Unpexe B pesyabTaTe n3y4eHns y4eOHOH IUCHHILUINHBI
KOMIIETCH-
HaTh MeThb Jajerb
i 3ua Ywme Buaane
OIlIK-2 OCHOBHBIC ()yH/IaMEH- | IIOHMMATh (HM3UYCCKHE SBICHUSA, | METOAAMM  IIPOBEICHHS
TaJdbHbBIE 3aKOHBI KJac- | KOTOPBIE JIS)KAaT B OCHOBE pabOThl | (PM3UYECKUX H3MEPCHUH,
CHYECKO M KBAaHTOBOL | MAIIMH, yCTPOWCTB, TEXHOIOTHM; | MeTOgaMH  00OpaboTku,

(bu3MKKN, UX MaTeMaTu-
YECKHUH aImapar.

BBIICISATh KOHKpPETHOE (pu3mue-
CKOE COJICp)KaHWE B MPHUKIIAJIHBIX
3ajadax cBoed Oynymed nes-
TEJIBHOCTH; TMPUMEHSTh (u3HUe-
CKHE 3aKOHBI ISl COBEPILICHCTBO-
BaHHs YCTPOMCTB, MEXAHU3MOB,
TEXHOJIOTHI C IIEJBIO TTOBBIIICHHUS
UX HPOU3BOJUTEIBHOCTH, CHIKE-
HUSI DHEpro3aTpar.

aHanm3a v MpeJCTaBICHUs
pe3yabTaToB  (HPU3HUYECKO-
ro SKCIIEPUMEHTa, pellre-
HUSI KaYeCTBEHHBIX U KO-
JIMYECTBCHHBIX 3ajgad,
BO3HUKAIONMX B mpodec-
CHOHAIBHOU  NIEATEIIBHO-
CTH, C MPUMEHEHUEM CO-
OTBETCTBYIOIIUX MaTEMa-
THYECKUX METOJIOB.




4 OBBEM JUCHMILIMHBI (MOIYJIS) B 3AYETHBIX EJUHUIAX C YKA3ZAHUEM KO-
JUYECTBA AKAJEMUYECKHUX UJIA ACTPOHOMUYECKHUX YACOB, BIIEJTEHHBIX
HA KOHTAKTHYIO PABOTY OBYUAIOIUXCS C MPENOJABATEJIEM (IIO BUJAM
YUYEBHBIX 3AHSITHIT) U HA CAMOCTOSITEJIbHYIO PABOTY OBYUYAIOIUXCS

OO0mas TpyA0eMKOCTh JUCHUIUIMHBI cocTaBisieT 10 3aueTHbIX equnuil, 360 gacos.

dopma Cemectp | Ayn. CpPC Jlexuwmii | JIa6. Hpax. | K [Ipomexyrounas | Becero
o0OyueHus 3aH. 3aH. aTTecTaIus 4acoB
oYHas 1 70 38 30 18 22 3auér 108

2 70 47 32 18 20 27 — DK3aMeH 144

3 50 31 24 12 14 27 - DK3aMeH 108
Hroro 190 116 86 48 56 54 360
3ao4Has | 3 18 50 8 6 4 4 - 3auér 72

4 20 115 10 4 6 K 9 - sk3ameH 144

5 8 127 0 4 4 K 9 - sK3amMeH 144
HUtoro 46 292 18 14 14 22 360

K — xoHTponpHas pabora

Coneprkanue AUCHUILUTMHBI (MOIYIIs), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3zesiaMm) ¢ yKa3aHHueM OT-
BEJICHHOI'0 Ha HUX KOJMYECTBA aKaJJeMUUYECKUX WM aCTPOHOMUYECKUX YacOB U BUJOB YUEOHBIX 3aHATHUM
IUISL CTYZICHTOB OYHOU (hOpMBI O0YUEHHsI CBEACHO B Tabmuiy 4.1, Uit CTy/IEHTOB 3a049HOM (OPMBI CBEJIE-
HO B Tabnuiy 4.2.

Tabmuua 4.1 - CtpykTypa IUCHHUILTHHEI (U1 CTYACHTOB, 00yUYarOIIUXCSl OYHO)

Ne | Paznmen mUCHMIUIMHBL Bunsr yueOHol paboTsl, BKirodas CPC q)opMa;

W1 (Momynst), TeMBI pas- 1 TPyAOEMKOCTS (B Hacax) -TE€KYILEro KOHTPOJS yC-
II
nena neBaemoctu, CPC (mo He-
Q
S | = JensiM  cemecTpa); -
2| s NPOMEKYTOUHON  arTe-
o E E = cTaruu (1o ceMecTpam)
3 | E|E22¢ 5
@ = Ed 8 O
Pa3nes 1. Mexanuka u MoJieKyJsipHasi pusnka
OJeMeHThl  KHMHEeMa-
1 14 | 4 | 4 2 4 Ompoc, Tect

THKHU
JAuHampuka  Marepu-
allbHOM TOYKH U IIO-
2 14 | 4 | 4 2 4 Ompoc, Tect

CTyNaTeIbHOr0  JBHU-

KCHUA TBép,Z[Ol" O TCJa.

3 | Pabora u sHeprus 14 | 4 | 4 2 4 Omnpoc, Tect

4 Mexanuka  TBEpRoro 14 4 2 4 4 Onpoc, TecT
Tena
OneMEHTHI CllelHab-

5 | HO TeopuM OTHOCHU- | 8 2 | 2 - 4 Ompoc, Tect
TEIbHOCTH
MounekynsaspHo — KH-

6 | Hernueckas Teopus | 12 | 4 | 2 2 4 Omnpoc, Tect
U/ieallbHbIX Ta30B

7 | OcHOBBl TepMOojuHa- | 16 | 6 | 2 4 4 Omnpoc, Tect




MHKH

PeanbHble rasnl, XKHUI-

8 N 8 2 - 2 4 Onpoc, TecT
KOCTHU U TBEPABIE TENA
PyOexubiii K .
9 ybe DI KOHTPOIE | - g - 2 - 6 PyGexublii Tect
3HaHWI no pasueny 1.
ITpomex - .
pOMEXYyTO4Has aT i i i i i .
TeCTalus
Htoro 3a 1 cemecTp | 108 | 30 | 22 18 38
Paznen 2. DjeKTpUu4ecTBO 1 MATHETH3M
10 | DyekTpocTaTuka 18 | 4 4 2 8 Onpoc, TecT
11 HOCTOHHHVHH W 24 | 6 | 4 4 10 Omnpoc, TecT
TPUYECKUH TOK.
12 3HeKTpOMva PHHTHBIC 28 |10 | 4 4 10 Ompoc, Tect
B3aUMOJICHCTBUSI.
OcHoBBI TEOpUU
13 | MakcBejuia I djek- | 12 4 2 4 2 Ompoc, TecT
TPOMAarHUTHOTO HOJIS
Mexanuueckue U
14 | 5JIEKTPOMAarHUTHBIE 26 | 8 | 4 4 10 Omnpoc, Tect
KoJie0aHusl U BOJIHBI
15 Py6€)KUHI)II/I KOHTPOIb | ) 5 i 7 Onpoc
3HaHW Mo pasjeny 2.
I -
poMexKyTOUHAS  aT- | L, | ) i i SK3AMEH
TecTalus
Hroro 3a 2 cemectp | 144 | 32 | 20 18 47
Pa3gen 3. Ontuka u ¢pusuka atoma
16 I'eomerpueckas — u 20| 6 | 4 4 6 Omnpoc, Tect
BOJIHOBAs ONTHKA
Bsaumozaeiicteue
17 | >neKTpOMarHUTHBIX 18 | 6 | 2 4 6 Omnpoc, Tect
BOJIH C BEIIECTBOM
OneMeHTbl KBaHTOBOM
18 | ¢pusuku aromoB, mMo- | 20 | 6 | 4 4 6 Omnpoc, Tect
JIEKYJI U TBEPIBIX TEN
OneMeHTsl  (PU3UKHU
19 | ATOMHOTO — Jpa M| 44 | g | 5 - 6 Omnpoc, Tect
QJIEMEHTapHbIX  Yac-
THUII
20 PyGC)KE{LII/I KOHTPOTIb | ¢ ) 5 i 7 onpoc
3HAHUU 1O pasjaeny 3.
I -
pOMEKyTOUHAS  aT- |, | ) i i OK3AMEH
TeCTalus
Htoro 3a 3 cemectp | 108 | 24 | 14 12 31
HTroro 360 | 86 | 56 48 116




Tabnuua 4.2 - CTpykTypa IUCHUIUIMHBI (VIS CTYIEHTOB 00YYarOMIMXCs 3209HO)

Ne | Paznen quCHUAIUTAHBI Bunbt yae6Hoit paboTsl, Bkmtouas CPC q)opMa;
1| (Moyisi), TeMBI pas- H TPYZIOEMKOCTE (B Hacax) -TEKYILEro KOHTPOJA YyC-
II
nena neBaemoctu, CPC (no He-
o]
% = JIensiM - ceMecTtpa); -
S | = NPOMEXYTOYHOW  arTe-
= =9 5
° s | £8 8 cranuu (1o cemecTpam)
5 | 8| 2d¢ =
2 = E S B @)
Pa3nes 1. Mexanuka u MoJieKyJisipHasi pu3nka
OJIEMEHThl  KHHEMa-
1 11 |1 10 Ompoc, Tect
TUKHU
vHamuka  matepu-
aJbHOW TOYKM M TMO-
2 12 | 1 1 10 Ompoc, Tect
CTyNaTeJbHOI0  JIBU-
JKEHMs TBEPJOTO TEIA.
3 | Pabora u sHEprus 13 | 1 2 10 Ompoc, Tect
Mexanuka TBEPIOrO
4 P 9 1 1 2 5 Omnpoc, Tect
Tena
DJIEMEHTHI CIIeIHAIb-
5 | HOIl Teopuu OTHOCU- | 6 1 5 Ompoc, Tect
TEJIbHOCTH
MonexkyisipHO — Ku-
6 | Hernueckas  Teopus | 10 | 2 1 2 5 Ompoc, Tect
UJICATHHBIX Ta30B
OCHOBBI TE€pMOJIUHA-
7 PMOA 7 1 1 5 Omnpoc, Tecr,
MUKH
IIpomexyrounas ar- ..
P yr 4 - - - - 3a4€T
TeCcTalus
HNrorosalcemectp | 72 | 8 | 4 6 50
Pa3ne 2. DiieKkTpruyecTBO 1 MAarHETU3M
8 | DnekTpocTaThKa 23 | 2 1 20 Omnpoc, Tect
[TocrosiHHBI ~ 3MEK-
9 N 3B | 2 1 2 30 Ormpoc, Tect
TPUYECKUH TOK.
DNIEKTpOMarHUTHHIE
10 POM: %6 | 2|2 2 30 Onpoc, Tect
B3aUMOJICHCTBUSI.
OcHoBBI TEOpUHU
11 | MakcBeiuia JUIs dJek- | 23 2 1 20 Ompoc, Tect
TPOMAarHUTHOTO MOJIS
Mexannueckne u
12 | 5JIeKTPOMAarHUTHBIE 18 | 2 1 15 Ormpoc, tect, K
KOJIeOaHMS ¥ BOJTHBI
IIpomexyrounas ar-
P YT 9 - - - - JK3aMeH
TeCTaIus
Hroro3a2cemectp |144| 10 | 6 4 115
Pa3nes 3. Ontuka u ¢pusnka atroma
I'eomerpuueckas u
14 p 43 | - 1 2 40 Omnpoc, Tect
BOJTHOBAs OTITHKA
B3aunmoneiictere
15 | 5IEKTPOMAarHUTHBIX 41 | - 1 - 40 Omnpoc, Tect
BOJIH C BEIIECTBOM




DJIeMEeHTHI KBAHTOBOM
16 | ¢pusuku aromoB, Mo- | 43 | - 1 2 40 Omnpoc, Tect
JIEKYJ ¥ TBEPIBIX TEI
OneMeHThl  (PU3UKHU
aTOMHOTO aapa u
17 b 8 - 1 - 7 Ormpoc, tect, K
AJIEMEHTApHBIX  Yac-
THII
ITpomexxyTounass at-
P YT 9 - - - - JK3aMeH
TECTALHS
Hroro 3a 3 cemectp | 144 4 4 127
HTroro 360 | 18 | 14 14 292
Marpuma ¢GopMUpPyeMbIX TUCHHUIUIMHON KOMITETCHITUH CBeieHa B Tabauy 4.3.
Tabnuna 4.3 - Matpuna GopMUpyEeMbIX THCHUTINHON KOMIIETSHITUH
Pa3gensl nucuniInHbL Komnerennuu
OIIK-2 Kom-Bo
MexaHuKa M MOJICKYJIsIpHas (PU3MKA + 1
DJIEKTPHYECTBO H MATHETH3M + 1
OnTuka u puszuka atoma + 1

Copnepxanue pasiesioB JUCHUILUIUHBI IPEJCTABICHO B Tabnuue 4.4

Tabnuma 4.4 — Conepskanue pas/ie’oB TUCITUTIAHBI

Ne HaumenoBanue Conep:xanue paszjaena
n/n pasaena
1 MexaHuka, MOJIEKY- BBenenue

asipHas pU3MKa U
TEepPMOJIMHAMHKA

[Tpenmer ¢uszuku. MeTtoq no3HaHus B pu3uke. DKCIEPUMEH-
Tbl U Teopuu. Ponp Marematuku. @usnyeckue 3aKoHbl. [lonsaTne
(dakta B pusuke. Monenu. [Ipsmbie n 0OpaTHbIe 3a7a4u (PUUKH.
Pa3mepHocTu (hu3nuecKux BEIUYUH.

Kunemaruka

JIBikeHue Kak riaBHas (opMa CyIIECTBOBAHHS MaTEpHH.
IIpoctpancTBo 1 Bpemsi. CriocoObl ONMMCAaHUS COCTOSIHUA Tela U
cucteMsl Tesl. CucTeMbl OTCUETa U KOOpAUHAT. POJIb U IPUHIMIIBI
BbIOOpa cucteM KoopauHaT. CTeneHu cBOOOJIbI, MHBapUAHTHBIE
CBOIMCTBa ymclia cTerneHe cBoboabl. TpexmepHoe U MHOTOMeEp-
HOE€ IPOCTPAHCTBA. MarepualbHas TOYKAa M PaCHpPOCTPAHECHHUE
3TOM MOJENN Ha MHOIOMEpHBIN ciy4yail. TpaekTopus U MUPOBast
JIUHUSA, UX cBoicTBa. CKOPOCTh M YCKOPEHHME KaK IPOU3BOJHBIE.
ITocTynarenbHOE U BpallaTENbHOE JBHKCHHUS KaK OCHOBHBIE BU-
Jbl IBUKEHUHN. YTJIOBBIE CKOPOCTb U YCKOpPEHUE, HOPMAIbHOE U




TaHI'€HLIMAJIbHOE YCKOpeHHUs. CKOpOCTb M YCKOPEHUE B MHOIO-
MEpPHOM IIpOCTpaHCTBe. MHepuuaabHble CUCTEMBI U PaBHOIIPAB-
HOCTb IIOKOSI U PAaBHOMEPHOI'O MPAMOJIUHENHOTO ABuxkeHus. I1o-
CTyJIaT O IIOCTOSHCTBE CKOPOCTHU CBeTa B BakyyMe. I[IpeoOpa3oBa-
HUE UHTEPBAJIOB BPEMEHU U JUIMHBI IPU OOJIBIINX CKOPOCTAX OT-
HOCHUTEJIBHBIX JBMKCHMM WHEpLUUaNbHbIX cucreM. Ilapamokc
6muzHenoB. IIpeoOpa3oBanus JlopeHLa M PEISITUBUCTCKOE CIO-
XKeHue ckopocreil. MIHTepBan Mexay COOBITHSMHM U €0 MHBapHU-
AQHTHOCTb.

Jnnamuka

Cuna u macca, cynepriozuuus cui. [lepBelii 1 BTOpo# 3ako-
Hbl HproTOHA. YpaBHEHMS IBUKEHMS, POJIb HAYAJIBHBIX YCIOBUH,
IpUHLMIT AeTepMuHU3Ma. [Ipumepsl pelieHus ypaBHEHUH [BU-
KEeHMs. J[BH)KEHUE Tell B IOJIE CHII TATOTEHHUS, SBJICHUE HEBECO-
MOCTH B CIIyTHUKaxX. J[MHaMMKa ciefsuiux cUcTeM, oObsICHEHUE
IPSIMOXOKIEHUS 4YelloBeKa. VIMITynbc, 3aKOH COXpAaHEHHUS HM-
IyJbca JJIsl MEXAaHWYECKOW CHCTEMBI, TpeTui 3akoH HbroToHa.
B3aumopeiictBue Ten uepes mosie. O0mas GopmMyInpoBKa 3aKOHA
coxpaHeHus umnyiabca. KuHeTudeckas dHepruss MaTepUalIbHOU
TOUYKH, CBSI3b €€ C KOMIIOHEHTaMHU BEKTOpa uMmmyibca. Pabora u
MOTeHLIMaJIbHas 3Heprusa. Paborta mepemeleHus MaTepuanbHOU
TOYKH IO KPUBOJMHENHOMY yTH. [loTeHIIManbHbIE CUIIBI, BBENIE-
HUE MOHATHS NOTEHIMANA JJI B3aUMOJIEHUCTBYIOIINX Tell. IloTeH-
nuanpHas (YHKIWS, NOTEHIMAIbHAs MOBEPXHOCTh. CBS3b KOM-
MOHEHT CUJIBbl M MOTeHIMaNbHON (yHKIMU. [loTeHInanbHas siMa u
YCIIOBHE YCTOMYHMBOTO paBHOBeCUsA. HEBO3ZMOKHOCTh paBHOBECHS
CUCTEMBI B3aUMOJIECUCTBYIOIIMX CTaTHYECKUX TOUYEYHBIX DJIEK-
TpUUECKUX 3apsAnoB. [IpuHIMN TUIOTHEHIIENH yakoBKU U 00bsC-
HEHUE MPOCTPAHCTBEHHBIX (opM KpucramioB. KoHpopmanuon-
HBIM aHaJIn3 MoJeKyJ. MomeHT cuibl. J[MHaMuKa BpaleHus: TO4-
KM U TeJla BOKPYT IIOCTOSHHOU OCH, IIOHATHE O MOMEHTE UHEPLIUU
MaTEpHUaIbHOU TOUYKHU U Tea. Y paBHEHUE JIBUKEHUS Bpallarollle-
rocst BOKpYr' HEIIOJBUKHON OCH Teia. MOMEHT UMITyJibca, CBS3b
€ro KOMIIOHEHT C KMHETHYECKOM 3Heprueu BpamieHus. M3mene-
HHE MOMEHTA MHEPIMU Teja IIPHU MepeHoce OCcHu BpanieHus. [nas-
HBIE MOMEHTBI MHEPLMH U YCTOWYMBOCTH BPAIICHUS TEN. 3aKOH
COXpaHEHUs MOMEHTa UMITyJIbca Teja U cucTeMbl Tes. OcobeHHo-
CTU KOHCTPYKLIMH BEPTOJIETOB. | MPOCKOIBI U UX IPUMEHEHHUE.
IlenTp Macc u ypaBHeHUE €ro IBUKEHHs. PaszneneHue nocrymna-
TENbHBIX U BpalllaTeNbHbIX IBMXEHUM TBepaoro Tena. I[lapa cui.
Cucrema ypaBHEHUH JUIsl IBUJKEHUS TBEPAOIO Tela M €ro KUHE-
TUYecKasi SHeprus. 3aKOH COXPaHEHMsI PHEPIHMM U €ro CBS3b C
PaBHOMEPHOCTBIO TEYCHHS BPEMEHU. J[BH)KEHHE CHCTEM CO MHO-
ITMMU cTeneHsMH cBoOoabl. DyHkuusa JlarpaHxka M ypaBHEHUS




Jlarpanka. IIpyHIMI HAUMEHBIIETO JEHCTBHUS.
JAunHamuka 00J1bIIUX CKOPOCTEN

[TpuHIMT OTHOCUTENBHOCTH B (U3UKE. PensITUBHCTCKUIN NM-
nynsc. [IpeoOpasoBanue sHeprun-uMIrysibca. Macca u ee CBs3b ¢
3Heprueu nokosi. Macca Cl0XKHOM CUCTEMBI U €€ CBSI3b C dHEPI'u-
el B3amMmojeicTBus uacted. HeapmutuBHOCTH Macchl. Jledekt
Macchl U 3HepreTuka. Kunetuueckas sHEprusi B peiasiTUBUCTCKOM
MEXaHUKE. YpaBHEHUE JIB)KCHHSI MATEpUAIbHON TOYKHU B peEIlsi-
TUBUCTCKOM MEXaHUKE. J[BMKEHHE MaTepUATIbHOM TOYKUA IO
NEHCTBUEM TOCTOSSHHOM cuiibl. CKOPOCTh CBETA KakK IMpejelibHas
CKOpOCTb. HacTuipl ¢ HyJIEBOM Maccou mokos. [IpuHnum 3xBuBa-
JIEHTHOCTH M TEOPHUS IPOUCXOXKICHHUSI CHII BCEMUPHOIO TATrOTE-
HUSL.

KoJje0anusa v BOJHBI

KonebaHus kak yacTHBIA ciaydail JBMXKEHUS, YCIIOBHS MOSIB-
JeHus KosieOaHui. YpaBHEHHE JABMXKEHUS IPYKUHHOTO MasTHUKA
U ero peuieHue. I'apMoHHueckoe KosieOaHHE U €ro XapakTepu-
CTUKHU. YpaBHEHUE JBMKEHUSI (PU3NYECKOr0 MasiTHUKA U €ro pe-
LIEHHE, MATEMaTUYECKUIl MasTHUK. DHEPrusi FapMOHUYECKUX KO-
nebanuil. BeiHyKneHHbIE KoJieOaHUs U sIBJI€HME pe3oHaHca. Pe-
30HAHC Kak IposBieHue oudypkauuu. Aprokonedanus. [Ipume-
PBI IPOSIBIIEHUS] PE30HAHCHBIX M aBTOKOJICOATENbHBIX SIBICHUHN B
JKUBBIX OpraHM3Max M TEXHHUKE. Pe3oHaHCHas mepenada dHEpPruu
B CHCTEME OJMHAKOBBIX CBSI3aHHBIX MAATHHUKOB. BonHBI B ymnpy-
T'HX Cpeflax, JIMHEHHbIE, TOBEPXHOCTHbIE U 0ObEMHBIE BOJIHBI, 10-
MIepEeYHbIE€ U MPOJOJIbHBIE BOJIHBI, GPOHT BOJHBI, IIJIOCKHE U ce-
pUYECKHe BOJIHBI. AHaJIMTUYECKas 3amuch Oerymiei BosiHbl. Bo-
HOBoe ypaBHeHHe. Ilepenoc sHeprum Oerymieil BonHo#. Croxe-
Hue kosnebanuil u BoiH. KorepeHTHble ncTouHuku BosH. MHTEp-
(depeHIs BOJH OT TOYEYHBIX KOT€PEHTHBIX MCTOUYHUKOB. Y CJO-
BHs MOSIBJICHHUSI MAaKCUMyMOB M MHUHHUMYMOB. CIIOKE€HUE KpYro-
BbIX U cheprueckux BoiH. [locTpoeHne GppoHTa BOJIHBI 110 IPUH-
nuny [roiirenca, moBeneHue (poHTa BOJHBI B HEOTHOPOIHOM
cpeae. OTpaxxenue u npenomiieHue BoiH. [Ipunuun @epma. Bei-
BOJ 3aKOHA MIPEJIOMJICHUS BOJIH Ha TPaHMIIE IBYX CpeJl Ha OCHOBE
npuHuuna ®epma. [punuun depma kak yacTHBINA ciiydail o01ie-
ro NpUHLKIA MUHMMakca. [losiBlIeHHe OTpa’keHHBIX BOJIH B He-
OJTHOPOJHBIX Cpe/iax, CIOXKEHHE BCTPEUHBIX BOJIH U 00pa3oBaHue
cToAuux BOJH. IlepexonHoe cOCTOSTHME M BpeEMs pelaKCaluu.
CBs13p JUIMH CTOSIYMX BOJH C pa3MepaMHu Cpebl, TUCKPETHOCTh
JUIMH CTOsiunX BOJH. KBaHTOBaHMe. YTpaBieHUE 3BydYaHUEM MY-
3BIKAJIbHBIX UHCTPYMEHTOB.
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JIeMeHThI CTATUCTHYECKONH M MOJIEKYJISIPHOH (PM3UKH

MuKpockonuyeckue M MaKpOCKONMYecKue siBiieHus. Hne-
QJIbHBIN a3 KaK CTaTUCTHYECKas CHUCTeMa MHOTMX vacTul. JlaB-
JeHue, 00beM U TeMIepaTypa raza Kak 000O0IIEeHHbIE XapaKTepH-
CTUKH COCTOSIHMS Ta3a. PaBHOBECHbIE M HEPAaBHOBECHBIE COCTOS-
Hus raza. OOpatumble U HeoOpaTuMble mpouecchl. /uarpamma
JaBJieHHe-00beM. DKCIIEPUMEHTAJIbHBIE Ta30Bble 3aKOHBI, 0000-
IICHHBIN T'a30BbIA 3aKOH (ypaBHEHUE COCTOSHUS MICaTbHOTO Ta-
3a). BbIBol ypaBHEHMsI COCTOSIHMSI MJI€AIbHOIO ra3a Ha OCHOBE
KUHETHUYECKUX NPEACTaBICHUN. PU3HMYECKHI CMBICI TOHSATHUSA
TEPMOAMHAMMUYECKON TemIepaTypsl. Pacnpenenenue sHepruu 1o
creneHsiM cBoOosbl. Pacnpenenennst MakcBemuia u bonpimana,
O6apomerpuueckas ¢opmyna. HepaBHoBecHbie mporecchl. Jud-
by3us, uddys3us yepes MmeMOpaHbl, 0CMOC, OCMOTHYECKOE JaB-
JIEHUWE U €ro pOjb B KU3HEACITEIbHOCTH pacTeHui. Teronepe-
nava. BHyTpenHee TpeHue. BripaxkeHne HepaBHOBECHBIX MPOLEC-
coB uepe3 00001IeHHbIE TepMOaHaMuuecKkue cuibl. CooTHOIIIe-
Hue B3auMHocTu OH3arepa. PeanbHbie rassl, ypaBHeHue Ban-nep-
Baanbca, kpuTHueckas TOYKa, peajbHblE M30TEPMbI, CHKIKEHUE
ra3oB. OiaykTyanuu u camMoopraHu3anus npu $pa3oBoM MEpPexoie
ra3->XuJaKocThb. KuJIKOCTH, TOBEPXHOCTHOE HATSKEHHUE B KUAKO-
CTSX, OXJIAKIACHHUE KUIKOCTH IPU HUCIAPEHHUH, TEPMOPETYIISIMS
pacTeHHi M KUBOTHBIX. CMauMBAIOIINE U HECMAYUBAIOLIME KU -
koctu. Kanunnsapuele siBnenus, popmyna Jlamnaca.

JJ1eMeHThI TEPMOAUNHAMHUKHU

IlepBoe Hauano TEpMOJUHAMHUKHU, HU30IPOLECCHI, aauadaTH-
YEeCKUH Mpoliecc, OXJIaXACHUE Ta30B MpH aauabaTH4eckoM pac-
IIMPEHUH U MOJIyYeHUE HU3KUX TemnepaTtyp. YpaBHenue Ilyac-
coHa M ero BbIBoA. Kitaccuueckasi TeOpusl TEIIOEMKOCTEH, MpH-
YMHBI OTKJIOHEHUS pealIbHbIX TEIIOEMKOCTeH Kak (yHKLUU TeM-
nepaTypsl OT pe3yiabTaToB Kiaccudyeckod Teopuu. Pabora mae-
aJILHOTO Ta3a B pa3IMYHbIX Mpoueccax. OOpaTuMble U HeoOpaTH-
Mble IUKJIBL. TeroBble MamnHbl U 1KMKI KapHo, Bropoe Hauano
TepMoArHaMHUKU. KoMmpeccnoHHbIe XOMOAUIBHUKN U TETJIOBbIE
HAcoOChl. DHTPOINS KaK TepMOAMHAMUYeCcKUd noreHuuan. dop-
MyJia JUIsl SHTPONUM uieanbHoro rasa. Teopema KapHo u 0006-
LIEHHE MOHATHS SHTPOIUHU KaK TEPMOJUHAMUYECKOTO MOTEeHIIHA-
na. CBS3b DHTPONMM C MHMKPOCOCTOSHUSIMH MJICAIIBHOTO Tasa.
CraTucTudeckoe TOJKOBAaHUE SHTPONMU. DHTPOINHUS U CTENEHb
BbIpOXKieHUs1 cucteMbl. Dopmyna bonbimana. DHTponus U WH-
¢dopmanus. Bo3pactaHnue 3HTpONMM MPU HEOOpAaTHMBIX Mpolec-
cax Ha NpUMEPE BBIPAaBHUBAHUS TEMIIEPATYphl ABYX HaXOIALINX-
Csl B KOHTAKTE HATPETHIX TEJ U IPU BHIPABHUBAHWUHU JIABJICHUN B
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JBYX 4acTsIX cocyna ¢ razoM. IlepBoe u BTopoe Hauana TepMOIU-
HaMUKH, U XKUBbIE OpraHu3Mbl. [IoHsATHE O TepMOAMHAMUKE He-
00paTUMBIX MPOIECCOB U OTKPBITHIX CUCTEM. DHTPOMUS B CHCTE-
M€ OpraHu3M-OKpyKaromas cpena. [IpousBoacTBo 3HTponuu B
HEpaBHOBECHOI1 cpesie u Teopema [Ipuroxuna.

DIJIEKTPUYECTBO
MarHeTu3m

u

3JI€KTpI/I'-IeCKI/Ie U MAarHUTHbIC SIBJICHUSA

Ilousrue o IIOJIAX, ITOJIA CKaJIAPHBIC M BEKTOPHEIC. XapaKTe—
PUCTUKHU BCKTOPHBIX TIOJICH: HalIpPsAKCHHOCTD, IMOTOK, HMUPKYJIA-
ous, CHUJIOBBIC JIMHUHW BEKTOPHOI'O IIOJIA. Cynepnosnum{ HOHCﬁ,
3apsbl, 3aKOH COXPAaHCHUS 3apsAa0B.

B3auMozeiicTBue HEMOABMKHBIX W JBWIKYIIUXCS 3apsjioB,
®usnueckuil cMpicii MarHuTHOrO noJiA. Ilone Toueunoro 3apsiaa
(3axkoH Kynona) u cucremsl 3apsinoB. [lone numnons. Dnekrpocra-
TUYECKOE T0JIE MOJIEKYJIbl U XUMHUYECKue peakuuu. MHTerpans-
Has ¢opMma 3akoHa Kynona, Teopema ["aycca (mepBoe ypaBHEeHUe
Makcgsemia). BeiBog dhopmyn uisi HanmpsiKEHHOCTH 3JIEKTPOCTa-
TUYECKUX TOJIEW 3apsiKEHHOr0 MPSIMOTO MPOBOAA, IUIOCKOCTH,
KOHJIeHcaTopa. PaboTra mepemerenus 3apsiia B 3JIEKTPOCTaTUYC-
CKOM T10JI€, IOHATHE MOTeHIMana. Bropoe ypaBHenne Makcgeiia
JUISL DIIEKTPOCTATUKU B HHTErpaibHON (opme. DiexTpuyeckas
€MKOCTb OJTHOI'O0 IIPOBOJAHMKA U JIBYX MPOBOJHUKOB, KOHJIEHCATO-
pBL, paboTa o 3apsaKe KOHACHCATOPOB. DHEPrHs dIEKTPOCTaTH-
4yecKoro mnosis. IsMeHeHue HanpsiKEHHOCTH JJIEKTPUYECKOTO I10-
Jig MPU BBEICHUU ITUAJIEKTPUKA, MOISPU3YEMOCTh AUAJIEKTPHUKA,
JMAJIEKTPUYECKasl MNPOHUIAEMOCTh. F3MeHeHue IH3JIeKTpuye-
CKOM MPOHUIIAEMOCTH MPU XUMUYECKUX PEAKIUSIX U HCIOJIb30Ba-
Hue 31oro 3¢ dexra. JnekTpuyeckoe noje B MpoBoAHHUKax. [lo-
HSATHE O TOKE MPOBOJUMOCTH, BEKTOP TOKAa M CHiIa TOKa, nudde-
penmmansHas ¢opma 3akona Oma. IlepBoe mpaBuino Kupxroda.
[IpuurHa MOsSBICHUS MEKTPUUECKOTO TOKA B MMPOBOJTHUKE, (DU3H-
YECKUM CMBICI MOHATUSA CTOPOHHMX SJIEKTPUUYECKUX CUi. BbiBOA
3akona Oma g Beelt nenu. Bropoe mpaBuno Kupxrodga. Mar-
HUTHOE TI0JIE TIPSIMOTO TOKa, OOBSICHEHHUE €ro TMOSBJICHHUS Ha OC-
HOBaHUU PENSTUBUCTCKUX MpeAcTaBieHuil. MTHTerpaibHbie ypaB-
HeHUs1 MakcBesuia Juisl MOCTOSHHBIX MarHUTHBIX monei. [Ipume-
pBl BBIUHCIICHUS HAMPSOKEHHOCTEH MarHUTOCTATHYECKUX TIOJICH.
3axkoH buo-Casapa-Jlannaca. Bzaumoneiictue nosueit u 3apsioB
(ToxoB). ®opmyna JlopeHna uisi CHIIBI, AEUCTBYIOMIEH Ha 3aps
CO CTOPOHBI AJIEKTPUYECKOTO0 M MarHutHoro mnoned. [IpuHiun
JIENUCTBUSI MACC-CIIEKTPOMETPOB M MX MPUMEHEHUs1 B XuMuu. MH-
INYKIIMOHHBIE SBJIEHUS, TpaHCHOpPMATOPHl, (HU3HUECKUE TPUHIIU-
bl UX AedcTBUA. DKcTpaToku. [loHas cucrema MHTErpabHBIX
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ypaBHeHnil MakcBemna. CMBICT YJIE€HOB CHCTEMBl YpaBHEHUN
Makcseria, ONUCHIBAOIINX SIBJICHUS, CB3AHHBIC C U3MEHEHUSIMHU
JJIEKTPUYECKUX M MAarHUTHBIX BEJIMYMH BO BpeMeHU. B3aumo-
CBA3b JICKTPUYECKUX M MArHUTHBIX IIEPEMEHHBIX IIOJIEH, DJIEK-
TPOMarHUTHOE IoJie U usnydeHue. llons nBrxKymuxcs 3apsnos.
W3nmydenne >1€KTpPOMAarHUTHOIO IIOJIS, HEPAaBHOMEPHO [BUXKY-
mmcest 3apanom. «Ilapagokc» atoma.

3HeKTp0MaFHI/ITH06 H3JJYy4YC€HUE U OIITUKA

CB0060OHOE TIEKTPOMArHUTHOE T10JIE U €0 CYIIECTBOBAHUE B
BUJE DJICKTPOMAarHUTHOW BOJHBI. llomepedHoCTh 3yeKTpOMAar-
HUTHBIX BOJIH. CKOpPOCTh PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX
BOJH U crnocoObl ee u3Mmepenus. lllkama sneKTpoOMarHUTHBIX
BoJIH. CrIocOOBI TeHepaluy U UCIOJIb30BaHNE B HAYKE U TEXHUKE
BOJIH PA3JIMYHbIX YaCTOT.

OnTuka, aromHas u
anepHas pusuka

OnTuka

SIBneHus1, onuchiBaeMble BOJIHOBOM Teopueil cBeta. MHTep-
(depeHLus cBeTa, yCIOBUS MOSBICHUS CTaTUYECKONH HHTEphEpeH-
LMOHHOW KapTHUHBI, WHTep(epeHuss Npu pazaeiaeHuu (ppoHTa
BOJIHBI, TIPOCBETJIEHUE ONTUKU, HHTEPHEPOMETPBl U UX HCIIOJIb-
3oBanue. Dypwe-criektrpomerpsl. [lonsarue o ronorpaduu. du-
¢bpaxuus, gudpakuus Ha mend. DoKycupoBKa 3JIEKTPOMArHMT-
HBIX BOJIH U CBSI3b pazMepa Tu(pakMOHHOIO MATHA C pa3MepaMu
pedaexktopoB. OCOOEHHOCTH OpraHU3AIMH PATUOJIOKAIIMOHHON
CIIy’KObI. YCIIOBHSI IIepexoa OT BOJHOBOW ONTHKH K I€OMETpH-
yeckoil. 3oHbl DpeHens, 30HHas MmiacTuHka OpeHens kak (oky-
cupyomuii snemMenT. JudpakiuoHHas pemeTka Kak JUCIepru-
pyromas cucrema. AHaJIn3 cOoCcTaBa CBETa IO JJIMHAM BOJIH. PeHT-
reHOBCKasi JU(PaKIKs, NOHITHE 00 0OpaTHBIX JU(PPAKIIMOHHBIX
3a/la4ax, PEHTICHOCTPYKTYPHBIM aHamu3 U €ero 0ocoOEHHOCTU
MPUMEHUTETFHO K OuonormdyeckuM obOwvekTam. IIpocTtpaHcTBeH-
Has ctpykrypa JIHK u PHK. dudpaxkumonssiit npegen paspe-
HIaromiel CnocoOHOCTH ONTUYECKUX MTPHUOOPOB.

CBeT 1 BENIeCTBO, MOHITHE O BTOPUYHBIX BOJIHAX, pa3ieiie-
HUE PHEpPruM Ha TpaHulle pasaena (a3, pe30HAHCHBIN XapakTep
B3aMMO/JICICTBUS cBeTa U BemlecTBa. /lucnepcusi, Kilaccu4eckoe
00BSCHEHHE 3aBUCUMOCTH KOY(PPUIIMECHTA MPETOMIICHUS CBETA OT
JUTMHBI BOJHBI TIQ/IAIOIIEro CBeTa. SIBlieHHWEe JABOWHOTO Jydemnpe-
TOMJICHUSI, TIONIApU3aIusl cBeTa Kpucrawiamu. [lonspuzoBaHHBIN
CBET, ONTHYECKas aKTUBHOCTb, CaXapOMETPHsl, UCIOIb30BaHUE
SIBIICHUSI BPAIEHUsI TUIOCKOCTH MOJIAPU3AIMU B MOJEKYISIPHOU
ouonorun. Potorddext u kBaHTOBasE mpupoAa cera. Kpyr sB-
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JIeHUH, OOBSCHUMBIX C KBAHTOBOM TOYKH 3pPEHUS, MUKPOCKOITYE-
CKO€ M MaKpOCKOIIMYECKOE B ONTHUKE. /[BOMCTBEHHOCTH IIPUPOBI
CBeTa. 3aKOHBI TIOTJIOMICHUSI CBETA, MOHSATHE O HEIMHEHHBIX (-
¢ekrax. OCHOBHBIE AJIEMEHTHI KOHCTPYKIIHMH CHEKTPO(POTOMET-
POB. 3aKOHBI OCBEILIEHHOCTH, 3aBUCUMOCTh OCBEILIEHHOCTH OT BU-
Jla OCBETHUTEJICH.

J1eMeHThI YuceHusl 0 CTPOCHUH BelIECTBa

OcobenHoctu noBeaeHuss Mukpouactull. ITpuHnuns! onuca-
HUS TIOBEACHUSI MUKPOYACTHII, BOJIHOBAs (DYHKI[HSI, COOTHOIICHUE
HEOIpeIeJIeHHOCTe|, BosHa Jie bpoins. [loctynatel bopa. Ypas-
nenue llpenunrepa (BpeMEHHOE U CTAIMOHAPHOE), HU3HUSCKHIA
CMBICI BXOJAIIUMX B HEro 4jeHOB. PerieHue crannoHapHOIO
ypaBHeHus Llpenunrepa /Ui 4acTulbl B OJJHOMEPHOM IOTEHLIH-
QJIbHOM SIIIMKE M YaCTUIbl HA OKPYKHOCTHU. Y CIIOBHSI MOSIBIICHHS
KBAHTOBBIX sBJICHUH. BiusHue maccel u 00iacTu JIOKanu3aLuu
yactull. JIBymepHas MOTEHLUAIbHAs SMa, BBIPOXKJEHHE KBAHTO-
BBIX COCTOSTHMM M CHATHE BbIpoKJeHUA. [loTeHnnanbHas sMa Ko-
HEYHOW TIIyOMHBI U BIMSHUE €€ TIyOUHBI M IIUPUHBI HA YPOBHU
SHEPruM YacTUllbl. BO3MOKHOCTD JIOKAIM3alMU YaCTULBl B MIPO-
crpanctBe. TyHHENnbHBIN 3 dekT. 3anoaHeHnEe YpOBHEH U PUH-
uun Ilaynu, nonHas 3HEprusi COBOKYIHOCTH JIEKTPOHOB B KBaH-
TOBOW CHCTEME. YPOBHHU JHEPIMU B aTOME BOJOPOAA, NMEPEXOIBI
MEeXNy YpoBHiIMHM. VHIMBHIYyadbHOCTH CHEKTPOB aTOMOB U
SMHUCCHOHHBII CIIEKTpalbHbIA aHanu3. MeTamandeckas MOJAEIb
MOJIEKYJIbl M OOBSICHEHHE KOPPESIMU IIBETHOCTU BEILECTBA U
¢ dexTa conpsuKeHHs XUMHUYECKHX CBsi3ed B Mosekyinax. Hop-
MajibHasl 1 UHBEPCHAsl 3aCEJIEHHOCTh KBAaHTOBBIX COCTOSIHUM. [1o-
TJIOIIEHNE, CIOHTAHHOE U BBIHYXJIeHHOE u3nydeHus. Koadduuu-
eHThl DiHmTelHa. @opmyna I[lnanka. Ycuienue ceeta nmpu mnpo-
XOXKICHUH 4epe3 MHBEPCHO 3aceleHHylo cpeny. Ilonarue o nase-
pax.

@duznueckass NpPUPOLA XUMHUYECKOM CBSI3H. OIJIEKTPOHHOE
CTpOEHHE MHOTO3JIEKTPOHHBIX aTOMOB, THOpHAN3aLUs, 00bsICHE-
HUE TPUYUH TOSABICHHUS NPOCTPAHCTBEHHBIX (OPM MOJEKYII.
IIpyHIMII MakCHMalIbHOTO INEpeKpbIBaHUs. BHyTpeHHee Bpare-
HUE B MOJIEKYJIaX U €ro posib B OMOXMMHUYECKUX peakuusx. JBu-
JKEHUE YaCTUIl B MHOTOaTOMHBIX MOJIEKYJIaX U BUIbI MOJIEKYJIISP-
HOM cneKTpockonuu. CUMMETpUST MOJIEKYJT U TOSIBJICHUE TIPABUII
otbopa.

DOTOXMMHUYECKHE PEaKIMH U OCOOCHHOCTH MOTEHLIUAIBHBIX
MOBEPXHOCTEH OCHOBHBIX M BO30YXKIEHHBIX JJIEKTPOHHBIX CO-
CTOSIHUI B Moiekynax. Pacnan monekyn npu (oToBo30YyXKIAEHU-
ax. Ouszndeckas npupoaa GorocuHTe3a. TpaHCIOPT SHEPTUH TIPH
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(doTtocuHTe3e. 30HHAS CTPYKTYpa INEKTPOHHBIX COCTOSHUN KpH-
CTaJUTIOB. 3alOJIHEHHBIC M HE3aNOJHEHHBbIE 30HbI. YpoBeHb Dep-
Mu. [IpoBOAHMKH, MOTYNPOBOAHUKUA W AMINEKTPUKU. OcoOeH-
HOCTb MPOBOJUMOCTH B IMOJTYIIPOBOJHUKAX.

CucremaTuka 3JI€MEHTAPHBIX YACTHUIl. 3aKOHBI B3auUMOIIpe-
BpAILEHUI YaCTHIl, SACPHBIE peakuuH, nedekt maccel. CTpoeHue
siep, siePHBIC CHITBI, YCTOMYMBBIE U HEYCTOMUYUBEIC S/Ipa, €CTe-
CTBEHHAs! M MCKYCCTBEHHAs! PaMOAKTHBHOCTh. 3aKOHBI PaHOaK-
TUBHOTO pacraja. [IpuHIUIEl pagnoaKTUBAIIMOHHOTO aHaJIu3a.
«Meuenbie» aToMbl B Ouosiorud. Iyt MCoab30BaHus sSAEPHOM
SHEPTHH.

33KOHOMepHOCTI/I Pa3sBUTUA

[TonsiTrie 00 3BoMIOIMH B (U3HKE, OMOJIOTUU U JAPYTUX HAy-
Kax. [IpOoTHBOMONOXHOCTH  HANpPABICHHOCTEM  3TUX  3BO-
JFOIMOHHBIX TTporieccoB. [yTu mpeooeHust IPOTHBOPEUHSL.

Bpems B knmaccuueckoM mupe. Poisib mepuonnyeckux u Helre-
PUOJMUYECKUX MPUPOAHBIX MPOLECCOB B (POPMUPOBAHUU MOHITUS
BpeMeHHU. VIHBapHMaHTHOCTh MPOCTEUIINX (UIUUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHBI 3HaKa BpeMeHU. HepaBHOBeCHBIE mpoliec-
Cbl B CJIOXKHBIX CHCTEMax M IOSBJICHHUE CTpEbl BpeMeHH. Poib
CIIy4aiHbIX ()aKTOPOB B (POPMHUPOBAHUU CTPEIBI BpeMeHU. Diyk-
TyalluH, MOSIBJIEHUE CAMOOPTaHMU3allMA B OTKPBITBIX CHCTEMax U
nepepactanue (GpayKkTyaluu B Makpockonudeckui a¢dexr. Ponb
oudypkauuit. [ToBeneHre >HTPONUU B OTKPBITHIX cUCTeMax. Pa3-
BUTHE B CBSI3aHHBIX IOJCHUCTEMAX, «XMIIHUKH M KepTBbI». Ile-
pUOIMYECKUE XUMHUECKHUE peakuu U OnopuT™Mbl. DIyKTyauu B
JUIMHHOILIETIOYEYHBIX MOJIEKYJaX U oOpa3oBaHHE IUKINYECKUX U
KJIyOKOBBIX CTPYKTYp. 3aKOHOMEPHOCTH (POPMHUpPOBAHUS OEJIKO-
BBIX MOJIEKYJ. 3HAU€HHE KBa3UKPUCTAIIIMUECKON CTPYKTYphI BO-
Ibl JJI CYLIECTBOBaHMsS OMOXMMMYECKHX mporeccoB. Kpyroso-
por BeuiectBa B mpupoae. CMepTh Kak HEOOXOAMMOE YCIOBHE
JUTUTENIFHOTO CYILIECTBOBAHUS M BOCHPOM3BOJCTBA OMOJIOTHYE-
CKOH KU3HH.

JlOnO0JIHUTEJILHOCTb, COOTBETCTBHE, IPOTHO3.
OO01HOCTH PYHTIAMEHTAJIBHBIX BHIBOOB (PM3UKH

[TpuHIMIT TOMOTHUTENHFHOCTH W €r0 BceoOHIHOCTh. Vcmomnb-
30BaHHE MOJIETIeH SIBJIeHUN U 00BEKTOB B MPOIECCE MMO3HAHUS KaK
CJIEICTBHE TPHUHIMIA JOMOJHUTENbHOCTH. OOpaTHBIE 3a7ayH,
CyOBbeKTUBHBIM (akTop mpu ux pemeHud. OrpaHUYEHHOCTH
MPUHIIMITA JOKA3aTeIbHOCTH B Hayke. [IpUHIUI COOTBETCTBHS,
Ha0I0jaeMble U HEHAOMIoAaeMble BeTUYMHBI B (husuke. Tpebdo-
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BaHUs K pOpMHUpOBaHUIO (prusnueckux Teopuil. Pacimmpennoe no-
HUMaHHe MpUHIHUNA JeTepMuHn3Ma. CiydaiiHOe U 3aKOHOMEPHOE
B MPHUPOJIC U TpEeeNbl MPUMEHUMOCTH Hay4HOTo IporHosa. Ha-
yUYHBII IPOTHO3 B Hayke 00 oOmiecTBe. 3aKOHBI (PU3UKU U 3aKOHBI
ucropun: (GpIyKTyalmu B UCTOPHH, AETpajalys 3aMKHYTBHIX 00-
mectB. Pusnka u kubepHernka. Creasnye CUCTEMBbI U yIpaBiie-
Hue. OCOOCHHOCTH BOJIIOIMOHHBIX U PEBOJIIOIMOHHBIX CTa Ul B
pa3BUTUH OOIIECTBA.

Temaruka NTEeKIIMOHHBIX 3aHATHI MPUBEACHA B Tadiuie 4.5.

Taomuma 4.5 - Tematudyeckuii IUIaH JEKIIUHA

Tema nexuuii Conepxanue Kon-Bo vac

2 3 4

1. Mexanuka u MoJieKyJIspHasi Gu3uka

Beenenue OnemeHTsl KnHeMaTuku. Cucrema orcuera. Tpaekropus. Bekrop
Kunemaruka. | nepemenienus. CKopocTb, yCKOpEHHE U ero cocrasistonue. Ku- )
Mexannueckoe | HEMaTHKa paBHOYCKOPEHHOI'O ABM)KEHHUSA. Y TII0Basi CKOPOCTb U
TIBIKEHUE. yckopenue. Kunemarnka BpamaTebHOTO IBHKEHUS.
JvnHamuka no- 3akonbl Hetorona. Cuna. Cumsl Tpenusi. mmyinbc. 3akoH co-
CTYNaTEJNBHOIO |  XpaHeHHUs ummynbca. Llentp macc. YpaBHenue Memiepckoro. 2
JBUKCHUS
PaGora 1 Oueprus. Pabora. MomiHocTs. Kunetnueckas 1 noTeHIMaIbHAS
SHEDIS SHEpruu. 3aKOH COXpaHEHUs 3HEPTuu. Y 1ap aOCOIOTHO YIpy- 2
privi. TUX U HEYIIPYTUX TEIL.

Mowment nnepuuu. Teopema llltelinepa. MoMeHT cuibl. 3aKOH

Mexanuka

JUHaAMHWKHU BpallaTCJIbHOIO ABHUKCHUA. Kunernueckas SHEPTIUa 2

TBEPAOTO TEJa.
BpamaTCJIbHOIr0 IBMKCHUA

Mexanuka u MoMmeHT nMItysibca 1 3aK0H ero coxpaHeHusi. CBOOOAHbBIE OCH.
nedopmarus I'upockomn. Jledopmanms TBepaoro tena. 3akon ['yka. 2
TBEPJOTrO Tela

Tsarorenue. 3akoHbl Kemepa. 3akoH BceMHUpHOTO TATOTeHHsl. Cuiia TSKeCTH

DNEeMEHTHI u Bec. HeBecomocTs. Iloiie TATOTEHUS U €ro HAPSHKEHHOCTD. 2

TEOpUH TOJIS Pa6ota u norennuan B nose taroreHus. Kocmuueckue ckopo-

TATOTEHUSI. ctu. Hennepunaneueie cuctemsl orcyeta. CHUITbl HHEPIHH.

EMEHTEL [IpeobpazoBanus ["anumnes. MexaHn4ecKuil IPUHIIAI OTHOCH-

J— TENILHOCTH. [TpeoOpazoBanms Jlopenma. CnenctBus u3 mpeodpa-

TCOpHH OTHO- 3oBaHuii JIopeHua. I/IHTeupBan MEXIY CO6LITI/I}IM\I'/I. Coxkpaienue 2
pa3MepoB Ten. OCHOBHOM 3aKOH PENIATUBUCTCKON TMHAMUKU Ma-

CUTEIIBHOCTH

TEpUAIbHOM TOYKHU. 3aKOH B3aUMOCBS3U MACChl U SHEPTUHU




Mexannue- ["apMonnueckne kKoebaHus U X XapakTepucTuku. ['apMoHnye-
8 | ckue koneba- | ckuit ocumsuiATop. [IpyXMHHBINA, GU3NUECKUN 1 MaTeMaTH4e- 2
HUSA CKUH MasATHUKH. 3aTyXaloUie KoueOaHusl.
v [IpononpHBIEC U TIONIEPEYHbIE BOJIHBL. Y paBHEHUE IUIOCKOH Oery-
9 TIPYTHE BOI= | 11eji onmb. BomHoBoe uncio. JuddepeHimansHoe ypaBHEHHE 2
HBI BomHbL. Dazosas u rpynmosas ckopoctu. Dddext Jommepa.
MounekynsipHo- | OnbITHBIE 3aKOHBI HI€aIbHOTO ra3a. Y paBHeHue Kinaiinepona-
10 | kuHeTHuecKas MenpneneeBa. OCHOBHOE ypaBHEHHE KUHETUUECKON TEOpUU Ia- 5
Teopus uie- 30B. Pacnipenenenne MakcBesia MOJIEKYJ ra3a [0 CKOPOCTSIM...
anbHBIX Ta30B | bapomerpuueckas ¢popmymna.. Pacnipenenenue bonbimana.
Cpenansist 1irHa cBOOOTHOTO Ipodera MoJIeKyl U Cpe/iHee YUCIIO0
B ITeHI 1T CTOJIKHOBEHUH. SIBieHMs TepeHoca B TEpPMOIMHAMUYECKUX He-
11 eroca PaBHOBECHBIX MpoLeccax. Y PaBHEHUs: TEIIONPOBOIHOCTH, BsI3- 2
p ' koctd, tupdy3un. Koogduunents: nepenoca. Bakyym u meto-
JIbl €r0 MOJIyYEHUSI.
OCHOBEL T¢ ITepBoe Hauasio TepmoauHamMuku. TenoemkocTs rasa. M3omnpo-
12 P neccel. Pabora ra3a mpu uzomnporueccax. AauadaTH4ecKui mpo- 2
MOJVHAMUKH.
uecc. Ypasnenue [lyaccona.
Kpyrossie Kpyrossie npoueccsl. O0paTumbie 1 HEOOPATUMBIE ITPOLIECCHI.
13 | Tpoueccl 1 Ourtponusi. Bropoe nayano tepmonunamuku. [{ukn Kapho.
TEIUIOBbIE JIBU- 2
raTenu
Cuipl MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS. Y paBHEeHUE Ban-
PeanibHbIe ra-
14 sh1 nep-Baanbca. 3orepmbl Ban-nep-Baanbca n ux ananus. Bayt- 2
' PEHHSA DHEPrUs pealbHOro rasa.
THUMBl KPUCTAIIMYECKUX TBEPABIX Tell. JleheKThl B KpucTauiax.
15 | Teepsie Tena Tennoemkocts. .Mcnapenue, cyonumarys, IiaBjIeHUe U KpU-
p cram3anus. AMopgHsie Tena. @a3oBble NIEPEX0/Ibl IEPBOTO U 2
BTOPOTO poja.
Hroro 30
2. DJIeKTPHUYeCTBO U MAarHeTH3M
DIEKTDOCTA DIIEKTPUYECKUH 3apsijl, 3aKOH COXpaHeHHMs 3apsiaa. 3akoH Kyio-
1 anecfoe none | H& Hanpsoxkennocts anextp. o E. HanpsxkeHHOCTS MO OT 2
TOYEYHOrO 3apsaa. [IpuHIMN cyneprno3niuy nojiaei. Ji1. AUNONb.
Teopema I'a- [ToTok BekTOpa HANPSKEHHOCTH 3JIeKTprueckoro nois. Teopema
2 | yccawueénpu- | I'aycca. Ilpumenenne reopeMsl 'aycca 1uis pacueTa sjeKTpuye- 2
MEHEHHUE CKOT'O TIOJISl CUCTEM 3apsi/IOB.
3 ITorenuuman Pabora cun an. nons. Hupkynauus Bextopa E. [Totenuuann. 2
IIEKTP. MO Cea3b E u norenuuana
4 | BemectBo B IIpoBoHUKY B AnekTpudeckoM node. Judnexkrpuku. [lonspusa- 2
JJIEKTpUYe- U TUAJIEKTPUKOB. BEKTOp MONISIpU30BaHHOCTH. DJIEKTPUUECKOE
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CKOM I10JI€ I0JIE B IUAJIEKTPUKE. DIIEKTpUUECKOe cMenieHue. J(uanekrpruye-
CKasi BOCIPUUMYNBOCTb. CErHETOANEKTPUKH.
DIeKTpOeM- DIIEKTPOEMKOCTb MPOBOJAHUKOB. KOHEeHCATOp, COeTMHEHNE
5 | KOCTb. DHeEp- KOHJIEHCATOPOB. DHEPTrUsl AIEKTPUIECKOr0 MOJIs, 3aPSKEHHBIX 2
Iy 3J1. IOJIA Ten. [IOTHOCTB 3HEPTrUM IEKTPUIECKOTO MOJIS.
ToCTOSHHLL [TonsiTue cuibl TOKa, conpotusiieHus. [lapamiensHoe u nocie-
JIOBaTEIbHOE COEMHEHUE CONPOTUBIEHUN. 3aKoH OMa. 3aKoH
6 | anmekTpuue- . 2
KL TOK Owma B nudpdepennmanpaoit popme. Temrieparyprast 3aBUCH-
MOCTb CONpOTUBIEHUsA. CBEPXITPOBOIUMOCTb.
Pabora u DIEeKTPOABMKYIAs CUJia, HanpsbKeHue. 3akon OMa Jj1sl TOJIHOM
7 | momHOCTH Mo- | menw. [IpaBuia Kupxroda. Pabora u MomHoOCTs TOKa. 3aKOH 2
CTOSIHH. TOKa Jxoyns — Jlenua. KIIJI snextpudeckoil nenu
HanpsxkeHHOCTh M MHAYKIUS MarHUTHOTO 1oJis1. 3akoH buo-
8 MarautHoe Casapa-Jlannaca u ero npuMeHeHUe K pacyeTy MarHUTHOTO OJIs 2
rnoJse OT MPSIMOTO U Kpyrosoro Toka. Llupkysius Bexktopa B. 3akon
IIOJIHOT'O TOKA. BUXpeBOM XapaKTep MarHUTHOT'O MOJIA.
Cuna Amnepa. | Cuna Amnepa u e€ npuMenenue. [1oTok BekTopa MarHuTHOM
9 [TpoBoanuk ¢ | uHAYKIMHU. PaboTa 1o nepemMeInieHnto NpoBOJHIUKA C TOKOM B 5
TOKOM B Mar- | MarHUTHOM Tosie. Dnekrpoasurarenu. Cua Jlopenua u eé
HUTHOM TI0JIE€ | IPUMEHEHHUE
BemectBo B MarnuTHble MOMEHTBI aTOMOB, MOJIEKYJI, 3J1I€KTPOHOB. [[nuamar-
10 | marHUTHOM HETHU3M, lapaMarHeTusm, peppomarueru3m. MaruutHas Boc- 2
noJie MPUUMYUBOCTH U TIPOHUIIAEMOCTh MAarHETHUKOB.
SBnenus snek- | 3akon dapanes. SABnenue camonnaykiuu. [Ipasumno Jlenmna.
11 | tpomarnuTHOI | [Tpupoaa 371eKTPOABUKYILIEH CUITBI SJIEKTPOMArHUTHOW UHIYK- 2
WHIYKIUU uu. Buxpessie Toku. PaboTa Tpancdopmaropa.
Ilepemennsbiii | [ ©HEpALHs IEPEMEHHOrO ToKa. JIeHCTBYIOIME H aMILTUTY IHbIC
12 | snmekTpuye- 3HAUYEHUS IEPEMEHHOr0 TOKA U HANPS)KEHUs. AKTUBHOE, MHAYK- 2
CKH TOK THUBHOE, EMKOCTHOE U MIOJIHOE COMPOTHUBIICHHUE.
R,CuLBue- | EMKOCTh M MHAYKTHBHOCTb B LIS ITEPEMEHHOT0 TOKa Pe3onanc
13 | nu mepemeH- TOKOB U HaIlpsSKEHUH B LMK NTEPEMEHHOTO TOKa. MOIIIHOCTH B 2
HOT'O TOKa LEMU NEPEMEHHOTO TOKa
OnekrpoMmar- | [Ipormeccr B konebarensHOM KOHTYpe. CBOOOIHBIC U 3aTyXal0-
14 | HUTHBIE KOJIe- | M€ BBIHYXJIEHHBIE dJeKTpuueckue konedanus. opmyna Tom- 2
OanHus COHa.
15 Teopus Mak- | Ilonoxenus reopun Makcgsemia. Toku cmenieHus. Y paBHEHUS 2
cBeJUIa MakcBenia B UHTErpaibHOU hopme
16 OnektpoMmar- | M3nydyeHue, sHeprus 2J1€KTPOMArHUTHBIX BOJIH. BekTop YMoBa- 5
HUTHBbIE BOJIHBI | [ToiiTuHra. Illkana 31€KTpOMAarHUTHBIX BOJIH.
Hroro 32
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3. Ontuka n ¢pusznka atoma

DJIeKTpomar-

[Toka3zarens npenomieHus BemecTBa. OCHOBHBIE 3aKOHBI I'€0-
mMeTpuueckoit ontuku. urepdepennns ceera. Y caoBrue MakcH-

1 | HuTHas Teopus
cBeTa MyMa U MUHUMYyMa uHTepdepenuu. [Ipumenenue sapieHust uH-
TepepeHIuu CBeTa.
Hudpakmus ceera. [Ipunmun I'roiirenca-dpenens. Meton 30H
BOHVHOBHG Openens. udpakaus cera ot ogHo mend. Judpaknuonnas

2 | cBoiicTBa CBe- .

a pemierka. Jludpakuus peHrrenoBckux nyueil. [lonspusanus cee-
Ta. 3akoH Mamntoca. 3akoH bproctepa. Jlucnepcus cera.
XapaKkTepUCTUKHU TEIJIOBOTO M3NydeHus. 3akoHsl Kupxrooda,
3 TemnoBoe u3- | Credana-bonsiimana, Buna. Yabstpaduonerosas katactpoda..
Jy4EHUE. KBanroBas Teopus [lnanka rerosoro uznydyenus. [Ipumenenue
3aKOHOB TEIUIOBOTO U3IYUYEHHUS.
.Buemmnnii poroaddexr. 'mnoresa Ditnmreitna. Poronsl. [las-
KBanToBas
4 Teopis cpera. | TCHHE CBETa. Oddext Komnrona. [Ipumenenue dpororddexra.
p " | ®usnueckas npupoaa poTocuHTE3A.
IeMEeHTEL Bounnsl ne bpoiins. Audpakius 31exkTpoHoB 1 HelHTpoHOB. Co-

5 | KBaHTOBOH OTHOINIEHUs HeonpeaeneHHoctel ['eiizenbepra. Bonnosas ¢pyHk-
MEXaHUKH. LU U €€ CTaTUCTUYECKasi HHTEpIpEeTaIUs
3aKOHbI 1BH VYpasuenue lllpennnrepa s cTamoOHapHBIX COCTOSSHUNA MUK-

6 | sxerms vukpo. | POIACTHLL MukpouacTuiia B OAHOMEPHON NPSMOYTOJIBHOM 110-
S p TEeHIMaNbHOU siMe. KBaHTOBaHME YHEPTUU U UMITYJIbCA YaCTHL.

e [IpoHMKHOBEHHE YACTHUIIBI YE€pe3 YHEPTETUUECKHI Oapbep
N3nyyenue Nznyuenue aroma Bojiopoaa o bopy. ATom Bojopoia B KBaH-

7 | aToMa BOz1O- ToBOM MexaHuke. KBanTosble uncna. CrivH anektpona. [Ipasuio
pona orbopa. OObsiCHEHHE IMHEHYaThIX CIIEKTPOB aTOMOB.
Crpoenue CnuH snektpona. [Ipunnmn 3anpera [Taynu. CtpykTypa smek-

g | PJIEKTPOHHBIX | TPOHHBIX 000J104eK MHOTO3JIEKTPOHHBIX aToMOB. Tabnuna Men-
00oJ104€eK JieneeBa. PEHTreHOBCKHE XapaKTEpUCTUUECKHUE CIIEKTPBI
aTOMOB.

Crpoenue aToMHbIX g1ep. [Ipupona saepusix cuil. Jledext mace

9 | dusuka spa. Y DHEPIUsl CcBsI3U sAaep. Peaknum nenenus u cunresa. SnepHas

JHEpreTHKa. PainoakTHBHOCTH. 3aKOH paJliOaKTUB-TO pacnajia.
SeMeHTa Knaccudukanust Turmsl B3aumoneicTBusi. YacTUIIbI 1 aHTHYAC-
10 P tuubl. [IpeBpaliienns yacTull U 3aK0oHbI coXpaHeHus. KBapku.
HbIE YaCTHULIBI.
Kocmuueckue myun
Banenrtnas, 3anpemieHHast 1 cBOOOJHast 30HBI. 3aNIOJHEHUE 30H-
11 30HHAsA TEOPHA | gpix ypoBHEH B METAIIAX, AMAICKTPUKAX | I1/IPOBOHMKAX. ITo-

TBEPABIX TECJI

aynpoBogHUKU. CoOCTBEHHAs U MpUMeECHAas IPOBOJIUMOCTb, p-1
—Iepexobl B IOJYIIPOBOAHUKAX. [IMOABI, TPAH3UCTOPHI, POTO-
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comnpotuBiieHus. [IpuMeHeHre n/mpoBOTHIUKOB B TEXHUKE.

12

KBanTtoBas on-
THUKa

CnoHTaHHOE U BBIHYXKJIEHHOE u3nyueHue. lHBepcust HaceeH-
Hoctei. JIazeprl. [Ipumenenue nazepoB. CBOOOHBIEC SJIEKTPOHBI
B MeTayiax. Jueprus @epmu. TepmoanekTpruueckue sBICHUS

Hroro

24

HUTOI'O: 86 uac

TemaTuka mabopaTOpPHBIX 3aHATHH MpuBeaeHA B Tabmuie 4.6.

Tabnuma 4.6 — JlabopatopHbIe 3aHATHS

Ne
/o

Ne
paszzena

Tematuka 1a00paTOPHBIX 3aHATUI

Tpyno-
€MKOCTb
(dac.)

Paznen 1.
MexaHuKa 1
MOJIEKYJISAp-
Has ¢pu3nKa

[TorpemHocTH W3MEpeHUH (CUCTEMAaTHYECKHE, CIy4aiHbIe,
npubopHbie). AOCONIOTHAsT W OTHOCHUTENBHAs IOTPEIIHOCTH.
Berancinenus norpeniHocTeld pu KOCBEHHBIX n3MepeHusx. [lo-
CTpOEHHE I'Pa(UKOB 110 PE3yIbTATAM H3MEPEHUI.

Ormpezenienne JMHEWHBIX Pa3MepPOB, 0OHEMOB TEJ C TMTOMOIIBIO
HITAHTCHIIUPKYJIS, MUKPOMETPa, MEXaHUYECKOTO WHAMKATOPA U
MUKPOCKOTIA.

['paduk mapuipyra

2. OnpeneneHue YCKOPEHUS CHIIBI TSHXKECTH C TIOMOIIBIO MaTe-
MaTHYECKOT0 MasiTHUKA.

3. Omnpeenenne MOMEHTa MHEPITUU MaXx0OBOTO KoJjeca.

4. OnpezeneHue MOMEHTa HHEPLUH TeJ C MOMOILBIO MTOJIBECHON
1aT(OPMBI.

6. M3yuenue BpamateabHBIX JBUKEHUN C TIOMOIIBIO MasTHUKA
O6epoOexka.

7. W3yyeHue 3aBUCHMMOCTH Nepuoja YHOPYrux KosebaHuil oT
Macchl (C TTIOMOIIBIO CITUPATEHOMN MPY)KUHBI).

8. Ompenenenue Ko3(huIreHTa 3aTyxaHus KoieOaHui.

10. Ompenenenre JUIMHBL BOJIHBI U CKOPOCTH 3ByKa B BO3JIyXe
METO/IOM CTOSTYMX BOJTH.

11. Onpenenenrie MOayJsl YOPYrocTy U nedopmaruu u3ruoda.
12. Onpenenenue yaeabHOH TEIUIOEMKOCTH KHUIKOCTH IMPH IO-
MOIITH AJIEKTPOKATIOPHMETPA.

15. Ompenenenne kodhUIMEHTa BSI3KOCTH KHIKOCTH METO-
noM CTokca.

14

Paspnen 2.
Dnekrprye-
CTBO M Mar-

HETH3M

N3zyuenue ['papuk mapmipyra

1. OmnpeneneHue CONMPOTUBICHHSI PE3UCTOPOB MOCTOBBIM
METOZOM.

2. N3yueHne 3aBUCHMOCTH COIPOTHBIICHUS MPOBOIHUKOB W
IIOJIYTIIPOBOJIHUKOB OT TEMIIEPATYPHI.

AIIEKTPOU3MEPUTENIBHBIX PUOOPOB.

3. I'panynpoBanue U U3yueHHe paboThl TEpMONApPHI.
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4. I'pagyupoBaHre MUUTMAMIEPMETpa MPH IMOMOLIM BOJBT-
MeTpa.

5. OmpeneneHre TOPU3OHTAILHON COCTABIISIONICH HaNpsHKEH-
HOCTH MarHMUTHOTO TOJIst 3EMIIH.

6. Ompenenenue Touku Kiopu peppomarueruka.

7. Onpenenenne KIIJI wu xo3dduumenta tpanchopmanuu
Tpancdopmaropa.

8 . Onpenenenue >MEKTPOEMKOCTH U UHAYKTUBHOCTH (JJ1s Tie-
PEMEHHOTO TOKA).

9. CusTHE NeTan MarHUTHOTO THCTEpe3uca. eppoMarHeTHKa
10. OmpeneneHue JUTMHBI 3JICKTPOMArHUTHBIX BOJIH IO CIIOCOOY
Jlexepa.

11. U3yuenue 3aTyxaromux KojiebaHu B KoeOaTeIpHOM KOH-

Type.

16

Paznea 3.
OnTuka u
duzuka aro-
Ma

I'paduk mapmipyra

1. Omnpenenenue riaBHOTO (POKYCHOTO PACCTOSIHUS JINH3.

2. N3yuyeHue 3aKOHOB OTpa)K€HHE U MPEJIOMIICHHS CBETa.

3. Omnpenenenue moxazaTessi MPETOMIICHUS MPO3PAYHBIX IjIa-
CTHHOK TP OMOIIM MUKPOCKOIIA.

4. Onpenenenue nocrossHHOW [Tmanka ¢ momomsio (hoTode-
MEHTA.

5. Ompenenenrie CBETOBOM OTIa4M JIaMITbl HAKAIUBAHHUSI.

6. Onpenenenue JUIMHBI CBETOBOM BOJIHBI C MOMOUIBIO KOJIEL]
HeroToHa.

7. Onpenenenye JUIMHBI CBETOBOW BOJIHBI U IOCTOSIHHOW -
(paKIMOHHOM peIIeTKH.

8 . OmpezneneHue KOHLEHTpALMU pacTBOpa caxapa MpH IOMO-
U [TOJIIPUMETPA.

9 CusaTne XapakTepUCTUK BaKyyMHOI'O ()OTOIJIEMEHTA.

10. MH3yuyeHue CIeKTpalbHONW M WHTErPAIbHON YYBCTBHUTEIb-
HOCTHU (JOTOIIEMEHTA.

11. V3yyeHue CHEKTPOB M3IYYEHMs] C MOMOIIbIO JIBYXTPYO-
HOTO CIIEKTPOCKOIIA.

12. UzyueHwue sSBICHUS MOJSPU3ALUH CBETA.

12

HUTOro

48

TemaTuka MpakTUYECKUX 3aHATUN MTPUBEeHA B Tadmie 4.7.

Tabnuua 4.7 - IlpakTuyeckue 3aHATHS

Ne
/o

Ne paznena

TeMaruka NpaKkTUYECKUX 3aHATUN

Tpyno-
€MKOCTh
(dac.)

Paszgen 1
MexaHuKa 1
MOJIEKYJISIpHAS
duznka

. 3aKOHBI KHHEMATUKH

. 3aKOHBI JITMHAMHKH ITOCTYIATEIILHOTO JIBYKCHUS
. Pabota u sHeprus

. 3aKOHBI IMHAMUKH BPAIIaTeIbHOTO JBUKCHHUS

. Konebanus u BomHBI

. Konrponbnas

. MKT uaeanbHoro raza

. IlepBbIil 3aKOH TEPMOAUHAMUKU

01NN b W -

22
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10. U3omporiecchl.

9. SBnenus nepeHoca

11. PyOexHbIil KOHTPOJIb 3HAHUH

Pa3zgen 2 1. DnekTpocraruka.
OnexTpuyecT-
BO U Marue-

THU3M

3.IlocTosHH. TOK

5. MarguTHoe 11oe

8. KonTposnbHas

4. ITpaBuna Kupxroga

2. Teopema ["aycca u pacuer 311. oJiei

6. Cuna Amnepa u cuna Jlopenua
7. SIBieHUS AEKTPOMArHUTHON MHIYKIIUU

9. DIIeKTpOMarHuTHBIE KOJICOAHUS
10. PyOesxHbIii KOHTPOJIb 3HAHUI

20

Paspen 3.
OnTuka u Qu-
3HWKa aToMa

1. BonHOBBIE CBOICTBA CBETA

2. KBanToBsle cBOICTBa CBETa

3. U3nydenue aroma BOAOPOJA
4. D1eMEeHThl KBAHTOBOM MEXaHUKHU
5. 30HHas Teopus TBEPIBIX Tl
6. PannoakTUBHOCTh U CTPOEHUE ATOMHOTO SiApa
7. PyOexxHbBIN KOHTPOJIh 3HAHUN

14

UTOIro

56

CBenieHusi 0 KOHTPOJIE CAMOCTOSTEIBHON Pa0OTHI U €€ KOHTPOJIE MIPpeICTaBIeHbI B Ta0uIe 4.8.

Tabnuma 4.8 - ConepxaHne caMOCTOSTETbHON pabOThI M JOPMBI €€ KOHTPOJISI

No Pazgen qucuumiuHb! (MOJYIs1), TEMBI pa3/ena Bcero CopepxaHue caMOCTOsI- dopma KOHTPOIIS
/I 4acoB TENBHOU PabOTHI
L Paznen 1
MexaHnuka W MoOJIEKyJaspHasg (QU3H-
kal. CamocToATeNbHOE H3YUYECHHE pa3- 10 Pabora ¢ ocnoBHo#t u | TecTupoBanue,
JIEJIOB TUCLUTLITUHBI JIOTIOJTHUTEIBHOM JU- | IpOBEpKa  KOH-
1.1 MexaHnuka >XUJIKOCTEeH, YpaBHEHHE TepaTypou CIIEKTOB
bepnynnu, BA3KOCTh, BHYTPEHHEE Tpe-
HHE IBUKEHHE TEJI B )KUIKOCTHU U razax.
1.2. BakyyM u METOJBI €r0 NOJYyUEHUS.
2. [ToaroToBKa K MPaKTHYECKUM W Jabopa- 18 Pabora ¢ ocmoBHOW m | Ompoc, mpoBepKa
TOPHBIM 3aHATHUAM HOHOJ’IHI/ITGJ’IBHOﬁ JIUTEC- | AOMAIIIHET O 3aaa-
paTtypoi HUs
3. [Moxrororka k 3a4éty 10 Pabora ¢ ocHOBHON W | 3auéT
JIOTI JINTEpaTypou
Hroro 38
Paznen 2
JIEKTPHYECTBO M MATHETH3M
4. | 2.CamocTosTeIPHOE H3YYCHUE pa3Jie- 15 PaGora ¢ ocuoBHol u | TectupoBanue,
JIOB TUCIUTIIUHBI: JIONIOJTHUTEILHOM JIU- | IPOBEPKa  KOH-
2.1.2neKkTpuyecKuil TOK B BAKyyMe TepaTypou CIIEKTOB
2.2. DASKTPUIECKUHN TOK B )KUIKOCTSIX
[ToaroroBka k mpakTudeckuMm U ynabo- | 32 | Pabora ¢ ocHOBHOI u | Ompoc, mpoBepka
pAaTOPHBIM 3aHATUSIM, BbioiHEHUE PI'P NOIIOJHUTEILHON JIM- | JOMAIlIHETO  3a-
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TepaTypoi nanusi, PI'P
[ToaroroBka k 3K3amMeHam 27 DK3aMeH
Hroro 47+27
Paspgeu 3.
Ontuka u pu3nKa aToma
3.CamocrositensHoe wm3ydeHue pasne- | 10 | PaGora ¢ ocHoBHoli u | TectupoBanue,
JIOB JIUCUIUTUIAHBI: JIOTIOJTHUTEIPHON JIM- | IPOBEpKa  KOH-
3.1 JlromuHecueHus U €€ BUJIBI TepaTypou CIIEKTOB
3.2. JIazepHOE U3IyYCHUE
[ToaroToBka K MpakTUYECKHM U J1abo- 16 PaGora ¢ ocHoBHO# u | Onpoc, mpoBepka
paTOPHBIM 3aHSATHUSM, BbIoiHeHHe PI'P JOTIOJTHUTEIBHON JIM- | TOMAITHEero  3a-
TepaTypou, nanus, PI'P
[TonroroBka Kk sK3aMeHaM 27 | KoHcrniekTsl  JieKiuii, | Dk3aMeH
ydeOHas TuTeparypa
[ToaroroBka k pyOeKHOMY TeCTUPOBa- 5 PaGora ¢ yueOHOIi,
HHIO y4eO0HO — MeTomude- | 1eCTUPOBaHHEe
CKOW  JINTEpaTypoil.
Pabora c unTepHETOM
Hroro 31+27
UTOIO 170

5 OBPA3OBATEJILHBIE TEXHOJIOTUH

[IpumeHeHre MyJIbTUMEIUIHHOTO O0OpYyIOBaHHUS Ha JIEKIMSIX,

KOMITBIOTEPHBIX IMPOrPaMM

MICROSOFT OFFICE, cnpaBouyHO — HMH(pOpPMAIIMOHHBIX CHUCTEM JISi CAMOCTOSITeNbHOW paboTel. MH-

(I)OpMaI_[I/IH 00 HHTCPAKTUBHBIX OGp&SOB&TCJ’IBHHX TCXHOJIOTHUAX, UCIIOJIB3YEMbBIX B ayJUTOPHBIX 3aHATHUAX

npencTaBieHa B Tabnuie 5.1.

Tabnuna 5.1 - VHTepakTUBHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH, UCTIOIB3YEMbIE B Ay JTUTOPHBIX 3aHATHUSIX

Bun zanarus | Vcnonbs3yemble HHTEpAaKTUBHBIE 00pa30BaTeIbHbIC KonnuecTtBo
Cemectp
(JI, JIP, ITP) TEXHOJIOTUHU 4acoB
JI Jlexuyy B BUZIE MYJIBTUMEIUMHBIX MPE3ECHTALUM, IIPO- 86
CMOTpPOB y4eOHBIX (WIBMOB M JEMOHCTPAIIMOHHBIX
1,2,3 HKCIEPUMEHTOB
JIP JlaboparopHbie pabOThl C YCIOBUAMU, MaKCUMaJIbHO 48
MpUOIIKEHHBIME K PEeaIbHBIM 3aKOHAM.
I1P Juckycceus, pa3d6op npoOIeMHBIX CUTYaIHH 56
HTroro 190
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6. OHEHOYHBIE CPEJICTBA /UISA TEKYIIEI'O KOHTPOJISA
YCHIEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUS
JUCHUIIVIMHBI U YYEBHO-METOJANYECKOE
OBECIIEYEHUE CAMOCTOSTEJbLHOMN PABOTHI CTYJIEHTOB

6.1 Buzbl KOHTPOJIS U aTTeCTaIluH, (OPMBI OIICHOYHBIX CPEACTB

B mpornecce u3ydeHus: AMCHUIIIMHBL 3a/ICHCTBOBAHBI TaKiue GOPMBI KOHTPOJISI, KaK TECThI, OTBETHI Ha BO-
IIPOCHI, 3aCIyLIMBAaHUE COOOLIEHUH, Tabumna 6.1.

Tabnuna 6.1 — CBognas Tabauna GoHIa OIICHOYHBIX CPEJICTB

OneHoYHbIE CPECTBA
Ne |Ne ceme-|Bunbl koHTpOss u arre-|HaumeHoBaHue pasznena
1 N Koun-Bo Bompo-
/1 |cTpa craruu (TAT, [IpAT) y4eOHOH JUCITUTUTMHBI dopma
COB B 33/IaHUU

Tekyimuii KOHTPOJIb 1. Mexanuka 1 MoJieKy/sipHast | MUHH-0TIPOC 2

[IpomMexyTOUHBI  KOH-|(pH3MKa KoHntposbsHOE
1. (1,2,3 TpOJb 2. DIIEKTPOMAarHeTu3m 3amanue, tectol  |4-6, 10

WTOroBbIi KOHTPOIIB 3. Ontuka u ¢usuka aroma | Tecr, Ouners 20, 3

*@OH/ OLEHOYHBIX CPEJCTB I MPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUM MMEETCS B MPHJIOKEHUU K
paboueii mporpamme.

IIpoMe:KyTOYHBII KOHTPOJIb 3HAHUM

Bo BpeMs mpoMeKyTOUHOr0 KOHTPOJISI 3HAHUN CTYAEHTHI IPOXOJIAT KOMIUIEKCHYIO OLICHKY 3HAHUN
10 BOIPOCaM, TECTOBBIM 33JJaHUSM U3 CIIMCKA OLIEHOYHBIX CPEJCTB, UCIOJIB3YEMbIX Ul TEKYLIET0 KOH-
TPOJIsA 3HAHUM.

[Tpu cnaue 3auéra 1Mo JUCHUILIMHE CTYIEHTHI OTBEYAIOT Ha BOIIPOCHI U BBINIOJHSAOT TECTHI IO pas-
neny «MexaHuKa U MOJIEKYIsSIpHas (PU3HKa.

[Tpu cnave 5K3aMEHOB MO AUCLUIUIMHE MCIIOJIB3YIOTCS OLIEHOYHBIE CPECTBA U3 (POHAA OLEHOYHBIX
CPEACTB.

6.2. MeToaMKa TeKyIero KOHTPOJisi ¥ NPOMeKYTOYHOM aTTecTAlUH

OcBoeHME OCHOBHON 00pa30oBaTeIbHOM MPOrpaMMBbl COITPOBOXK/IAETCS TEKYIIIUM KOHTPOJIEM ycCIie-
BAaE€MOCTH U IPOMEKYTOUHON aTTecTanueil 00y4aronmxcs.

Texyiuil KOHTPOJIb YCIIEBAEMOCTH OOYYaIOIIMXCsl SIBISETCS AJIEMEHTOM BHYTPUBY30BCKOM CHC-
TEeMbl KOHTPOJISi KayecTBa IMOJIOTOBKH CIELHHUAIUCTOB U CHOCOOCTBYET aKTHBU3ALlMM TO3HABaTEebHOU
NEeSITEIbHOCTH O0YYaloLUXCsl B MEXKCECCUOHHBIM NEpHOJ KaK BO BpeMsl KOHTAaKTHOM paboThl oOyuaro-
IIMXCS C TpenojaBaresaeM, Tak U BO BpeMs CaMOCTOSTEIbHON paboThl. TeKyluil KOHTPOJIb OCYLIECTBIA-
€TCsl IIpernojaBaTesieM U MOKET MPOBOJAUTCS B CIAEAYIOIIMX (GopMax: MHAUBUAYaIbHBIA U (WIK) TPyHIo-
BOI1 orpoc (YCTHBIN WJIM MUCHbMEHHBIN) Ha 3aHATHSX; 3alUTa pedepaTa; Ipe3eHTalus NPOeKTOB, BIIOJ-
HEHHBIX MHJAWBHUYAJIbHO WM TPYNNON 00ydaromuxcs; aHaJIU3 JIENOBbIX CUTYyallui (aHajau3a BapHaHTOB
pemieHust npoOsieMbl, 000CHOBaHMSA BHIOOpA ONTHUMAIBHOTO BapUaHTa pPELIeHMs, Ap.); TeCTUPOBAHUE
(MMCbMEHHOE WM KOMIBIOTEPHOE); KOHTPOJIb CAMOCTOSITEIbHOM pabOThI CTYJIEHTOB (B MUCHbMEHHON WU
YCTHOH (opme).

[To utoram Tekymiero KOHTPOJI MpenogaBaTesib OTMeYaeT 00ydaroluXcsl, MPOSIBUBIINX OCOObIE
yCIleXH, a Takke 00ydJarolInXcs, He BBIIOJHUBIINX 3allJIJaHUPOBAaHHBIE BUJIBI paloT.

[IpomexyTouHas aTTecTalus MpHU3BaHA OLIEHUTh KOMIIETEHLUH, COPMUPOBAHHBIE y 00ydaro-
IIMXCS B Tpolecce 00ydeHHus U 00ecreyuTh KOHTPOJIb KauyecTBa OCBOEHHs MporpaMmbl. s KOHTPOJIs
PE3yJIbTaTOB OCBOCHUS OOyUYaIOIIMMUCS Y4eOHOTO MaTepHalia 1Mo nporpaMmme KOHKPETHOW JAMCUUIUINHBI,
IIPOBEpPKA U OIIEHKA 3HAHUH, MOJIy4YEeHHBIX 3a ceMecTp (Kypc), pa3BUTHUS TBOPUECKOTO MBIIIUIEHUS, TPUOO-
pPETEeHHs] HaBBIKOB CAMOCTOSITENIbHOM pabOThl, YMEHUS MPUMEHATh TEOPETUUYECKUE 3HAHUS MPU PELICHUH
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NPAaKTUYECKUX 3aj]ay, OLIEHKM 3HAHWH, YMEHHUI, HaBBHIKOB M YPOBHS C(HOPMUPOBAHHBIX KOMIIETCHLIUH
oOyuaromuxcs peaycMaTprUBaeTcs 3a4eT U SK3aMeH.

DK3aMeH MOXET OBITh IPOBE/IECH B yCTHOU (hopMme, B popMe MUCHMEHHOI pabOThl WIIM TECTUPOBA-
HUs. DK3aMEHbI OIICHUBAIOTCS MO YETHIPEXOAIbHONW CUCTEME: «OMJIUYHOY, «XOPOULO», «)YO0811emeopu-
MENbHOY, «HEYOOBIEeMBOPUMETLHOY,

Kpumepuu oyenku ycmnozo omeema na sk3zamene
Onenka «5» craBUTCS, €CIIN CTYJEHT:

— Tloka3biBaeT riay0okoe M MOJHOE 3HAHHE M MOHHMaHUE BCEro 00bEMa MPOrpaMMHOIO Mate-
puaiia; MoJHOE NOHUMAHUE CYLIHOCTH pacCMaTpUBAEMbIX IOHATHUI, SIBIEHUH U 3aKOHOMEPHOCTEH, Teo-
pHii, B3aMMOCBS3EH;

— YMeeT cOCTaBUTH MOJIHbII U IPaBUIbHBINA OTBET HA OCHOBE M3YUYEHHOI'0 MaTepHalla; BbIIEIATh
TJIaBHBIC TTOJIOKEHUSI, CAMOCTOSITETILHO TOATBEPKAATh OTBET KOHKPETHBIMHU IMpHUMEpaMu, (hakTamu; ca-
MOCTOSITEIbHO U aprYMEHTUPOBAHO JeNlaTh aHaIu3, 0000IIECHHS, BEIBOJIbL. Y CTAaHABINBATH MEXKIIPEIMET-
HbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHMIA) M BHYTPUIIPEAMETHbIE cBs3H. [locnenoBaTenbHO, YETKO,
CBSI3HO, 00OCHOBAHHO U 0€301IMO0YHO H3J1araTh y4eOHbII MaTepua; 1aBaTh OTBET B JIOTMUECKOM moce-
JI0BaTEJILHOCTHU C MCIIOJIb30BAaHUEM IPUHATON TEPMUHOJIOTHH; JeNaTh COOCTBEHHBIE BBIBOBI; (hopMynu-
pOBaTh TOYHOE OIpe/ieJICHHE U NCTOJIKOBAHNUE OCHOBHBIX MOHATUMN, 3aKOHOB, TEOPUI; MPU OTBETE HE IMO-
BTOPATH JTOCJIOBHO TEKCT y4yeOHMKA; M3JaraTh MaTepuas JUTEPaTyPHBIM SI3bIKOM; MPAaBUIBHO U 00CTOS-
TEIBHO OTBEYATh Ha JOMOJIHUTENbHBIE BOMPOCH mpernojaaBarens. CaMOCTOATENbHO U PAallMOHAIBHO HC-
MOJIb30BaTh HATIISAHBIE TIOCOOUS, IPUMEHATh CUCTEMY YCIOBHBIX 00O3HAUCHHH NMPH BEICHUM 3alHCEH,
COIMPOBOXAAIIUX 0TBET. JlomyckaeT He Oosiee OTHOrO HeJouETa, KOTOPBIH JIETKO HCTPaBIsLeT Mo Tpedo-
BaHUIO MPENoJaBaTels.

Ouenka «4» cTaBUTCS, €CIIU CTYJCHT:

— IlokaspiBaeT 3HaHUA BCETO MU3YYEHHOI'O MPOrPaMMHOr0 Marepuaa. J[aér mogHbI U NpaBUIIb-
HBIM OTBET HA OCHOBE M3YYEHHBIX TEOPUIl; HE3HAUNUTENbHbIE OIIMOKU U HEAOUYETHI IPU BOCIIPOU3BEICHUU
M3Yy4EHHOI'0 MaTepuana, OnpeeseHUs MOHATHH Jajd HenoaHble, HeOObIINe HETOYHOCTH MPU HCIIONIb30-
BaHUU HAayYHBIX TEPMHHOB MJIM B BBIBOJAX U 0000IIEHUAX U3 HAOIIOAEHUN U ONBITOB; MaTepHall u3jara-
€T B ONpEENCHHON JOrMYeCKON MOCIIeA0BaTeNbHOCTH, IPU 3TOM JIOMYCKAET OJHY HErpyoOyro OUIMOKY
WK He OoJiee IBYX HEJIOYETOB M MOXET MX MCHPAaBUTh CAMOCTOSITENBHO IPHU TpeOOBAaHUU WM MPU He-
O0JIbLIION TMOMOIIM IpenoiaBaTess; B OCHOBHOM YCBOMJ y4eOHbIM MaTepuall; MOATBEP)KIAeT OTBET KOH-
KpETHBIMU ITPUMEpPaMU; PABUILHO OTBEYAET Ha JIOMOJIHUTEIbHBIE BOIIPOCHI MTPENOJaBaTeNs.

— YMeeT caMOCTOATENbHO BBIAENATH IJIaBHBIE ITOJIOKEHHS B N3YYEHHOM MaTepHase; Ha OCHOBa-
HUM (PaKTOB ¥ MPUMEPOB 0000IATh, 1ENIaTh BHIBOJIbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBSI3H.

— He o6mamaer nocTaTOYHBIM HAaBBIKOM PA0OTHI CO CIIPABOYHOM JTUTEPATYPOU, YUEOHUKOM, TIep-
BOMCTOYHHKAMHU (TTPaBUIILHO OPUEHTUPYETCS, HO pabOTaeT MEJIJIEHHO).

Ounenka «3» cTaBUTCS, €CIIN CTYJEHT:

— YCBOUJI OCHOBHOE COJIep>KaHHE y4yeOHOro MaTepuasia, HO UMEeT MpoOesbl B YCBOEHUN MaTe-
puaia, He PEensATCTBYIONIME AabHEHIIEMY YCBOSHUIO IPOrPaMMHOI0 MaTepuana;

— Marepuain u3naraeT HECUCTEMAaTU3UPOBAHHO, (parMEHTapHO, HE BCET1a MOCIIEA0BATENbHO;

— Tloka3pIBaeT HEAOCTATOUHYIO C(POPMUPOBAHHOCTH OTIEIBHBIX 3HAHWHM U YMEHUH; BBIBOJBI U
00001IeHHS apTyMEHTUPYET C1ab0, TOMyCKaeT B HUX OIIHOKH.

— Jlomyctun ommMOKH M HETOYHOCTU B MCIIOJIB30BAaHMM HAyYHOW TEPMUHOJIOTHMH, ONpPE/IEICHUs
MOHATHM JJaJl HEAOCTaTOYHO YETKUE;

— HcnbIThIBaeT 3aTpyAHEHUS] B MPUMEHEHUH 3HAHUM, HEOOXOIUMBIX JUISl PELIeHUs 3a/1ay pas-
JIUYHBIX THIIOB;

— OrTBeyaeT HEMOJIHO Ha BOIPOCH! MpenojaBareis (yrnyckasi U OCHOBHOE), WJIM BOCIIPOU3BOAUT
cojiepKaHue TeKcTa y4eOHMKA, HO HEOCTaTOUYHO MOHUMAET OT/JeNIbHbIE MOJI0KEHUs, UMEIOIIHNE BaXKHOE
3HAYEHHUE B 3TOM TEKCTE;

— OOHapy>XUBaeT HEJI0CTaTOYHOE MOHUMAaHME OTAEIbHBIX IMOJIOKEHUH MPU BOCIPOU3BEICHUN
TekcTa yyeOHUKa (3amuceid, MepBOMCTOYHHUKOB) WJIM OTBEYAET HEIMIOJHO HA BOMPOCH MpEnoaBarTes, 10-
MyCKast OJHY-/IBE TPyObIC OMUOKH.

25



Ouenka «2» CTaBUTCS, €CIIH CTYICHT:

— He ycBow u He pacKpblT OCHOBHOE COJIEp’)KaHUE MaTepuraa;

— He nenaet BEIBOJOB U 0000IIEHMIA;

— He 3HaeT ¥ He MOHUMAET 3HAYUTEIHHYIO MIIU OCHOBHYIO YacTh MPOrPaMMHOTO MaTepuaia B

npeaciiax rnmocCTaBJICHHBIX BOIIPOCOB,

— Hmeer cimabo C(i)OpMHpOBaHHBIe " HCIIOJHBIC 3HAaHUA U HEC YMCCT IIPUMCHATH UX K PCIICHHIO

KOHKPCTHBIX BOIIPOCOB U 3a/1a4 I10 O6p33Hy;

[Tpu oTBeTe (Ha OAWH BOIPOC) AOIMYyCKaeT Ooyiee IBYX IpyObIX OMIMOOK, KOTOPHIE HE MOXKET HC-

IIpaBUTb JAKC IIPpU IMTOMOLIH ITPCIIOaBaTCIIA

10.
11.
12.
13.

14.

15.

16.

17.

6.3. IlepeyeHb KOHTPOJIBbHBIX BONPOCOB /LISl IPOBECHUS 3a4eTa 110 pa3jesry
«MexaHuKka 1 MoJIeKyJIsipHast QU3NKa»

Beenenue: npenmMer GU3MKU U €€ CBSI3b C APYTUMH AUCHUILTIMHAMU. MeTobl pU3MUECKUX Ucciie-
JOBaHUi1 (OIIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOpHs). B3auMocBs3b (PU3UKH U TEXHHUKH.
[TonaTue npocTpaHcTBa U BpeMeHH B Kiaccuueckol ¢usuke. Cuctemsl orcueta. [lepemernienue u
ckopocTb. HopmanbHOE, TaHr€HIIMAIbHOE U ITOJIHOE YCKOPEHHUE.
[TonsaTue cocrosiHus B Kilaccu4eckod mMexaHuke. OCHOBHas 3aJa4a JIMHAMUKH. 3aKOH MHEPLHH.
WNuepunanpHble 1 HEMHEPIHAIbHBIE CUCTEMbI OTcYeTa. PU3NYECKOE COJEpKaHUE MOHITUN Mac-
CBI, CWJIbI, UMITyJIbCA, UMITYJIbCA CUJIBI, 2-1 3akOH HproToHa. Buapl B3auMOJAEHCTBU, TOHATHE O
CHJIaxX UHEPLUH.
3-11 3akoH HproToHa. BHemHue 1 BHyTpeHHUE CUJIbl. 3aKOH COXPAaHEHMs UMITYJIbCA /ISl 3aMKHY-
TOI cucreMsl Tein. [IoHsATHE LIEHTpa Macc ¥ 3aKOH €r0 JBUKCHHUS.
ITonsatue suepruu, paboTsl U MomHOCTH. KnHeTnueckas sHeprust MexaHuyeckoi cucreMsl. Pabo-
Ta IEPEMEHHOMN CHUJIBL.
ITone xak ¢opma mMarepuu, OCylIecTBIsIeMas CHIOBOE B3auMoJieiicTBue Mexay dactuiamu. Ilo-
HATHE MOTeHIKaIbHOTrO noJjs. [loTeHnmanbHas s3HepTryus MaTepruaIbHON TOYKU BO BHEILIHEM CHJIO-
BOM II0JI€ U €€ CBSI3b C CUJIOH, JIeWCTBYIOLIEH Ha MaTepHalIbHYIO TOUKY (Ha MpUMepe IpaBUTAllU-
OHHOTO TIOJIs).
3aKOH COXPAHEHHUs HEPTUH B MEXaHMKE, KOHCEPBATUBHBIE U HEKOHCEPBAaTUBHBIE cUcTEMBI. [Ipu-
MEHEHHUE 3aKOHOB COXPAHEHHS K YIIPYTOMY M HEYIIPYroMy yAapam.
BpamarenbHoe IBHKEHHE U €r0 KHHEMAaTHUECKNE XaPAKTEPUCTUKU: YIJIOBOE MEPEMEIIECHUE, yT-
JIOBasi CKOPOCTh U YIJIOBO€ YCKOpeHHe. CBs3b YIIIOBBIX XapaKTEPUCTUK C TMHEHHBIMHU.
JlMHaMUUYEeCKHE XapaKTEPUCTUKU BPAIIATEIbHOIO JBM)KEHUS: MOMEHT CHJIBI, MOMEHT HMIIYJIbCA,
MOMEHT UHEepLUH. BeluncieHnrne MOMEHTOB MHEPIUH Tell IpaBuiibHON (opMmbl. Teopema Lllteline-
pa.
OCHOBHOH 3aKOH AMHAMUKH BpalaTeIbHOTO IBUKEHUS. 3aKOH COXpaHEHUs] MOMEHTa UMITYJIbCA.
Kunernueckas sHeprust 1 paboTta BO BpalaTeIbHOM JIBUKEHUU.
KonebarenbHoe aBmxenue. 'apmonnyeckoe kojebaHue U ero xapakrepuctuku. CKopocTh U yc-
KOpEHHE MPH FApMOHUYECKUX KOJIeOaHHIX.
JuHamuka rapMoHudeckux kosneOanuil. AuddepenunanbHoe ypaBHEHHE FapMOHHUYECKHUX KOJie-
6anuii. [Ipy>XKMHHBINA, MaTeMaTUYECKUH U GU3NUECKUN MASITHUKH.
3aryxatomue kojebanus. nddepennuanpHoe ypaBHEHHE 3aTyXalomuX KojeOaHMid, ero perie-
HUE U aHAJIU3.
Breinyxaennsie konebanus. Juddepennmanbioe ypaBHEHHE BHIHYKACHHBIX KOJIEOAHUM, €ro pe-
LIEHHME U aHAJIN3. SIBJIEHNE pe30HaHca.

BonnoBble mporeccsl. Mexanusm o0pa3oBaHus BOJH B yrpyroi cpexe. [lonepeunsie u mpo-
JI0JIbHBIE BOJIHBI. Y paBHEHHE Oeryiieil BOJIHbL. BelnunHbl, XapakTepu3yrolire BOIHY.
[IpeobpazoBanue ["anumes. MexaHU4YECKUH MPUHIIAIT OTHOCUTEIIBHOCTH. Teopema CIIOKEHUS CKO-
pOCTEN.

MonexymspHas pu3uKa U TepMOAMHAMUKA. VIX 0OBEKThl U METOJbl HCCIEI0BaHMs. TepMoauHa-
MUYECKasi CUCTEMA; €€ MapaMeTpbl U COCTOsIHKE. TepMOIMHaMUYECKUI NPOLIECC U €70 BUABI.
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18. Mozens uaeansHOro raza. BeIBoJ OCHOBHOTO ypaBHEHHS MOJIEKYJISIPHO-KMHETHUECKOW TEOpUHU U
CIIEZICTBUSA U3 HETO. MOJIeKyJIIpHO-KUHETUYECKOE TOJIKOBAaHUE a0COIIOTHOM TeMIepaTyphbl.

19. Yucno creneneit cBOOOABI MOJIEKY1. 3aKOH PABHOMEPHOTO pacHpeAeIeHUs SHEPTHH 110 CTETICHSIM
cBOOO/IbI. BHYTpeHHSs 3HEprus ujealbHOro rasa.

20. 3axon MakcBeiia Ui pactpeiesieHUs] MOJIEKYI UealbHOTO Ta3a 10 CKOPOCTSIM U SHEPTHUAM Tell-
noBoro aBwkeHus. [loHATHE O cpeaHer apuMETHYECKOH, CpelHel KBaapaTHYHOW W Haubosee
BEPOSATHOIN CKOPOCTSIX.

21. CpenHee 4uCIIO CTOJIKHOBEHUH U Cpe/iHsAs AJMHA CBOOOJHOrO mnpodera MosieKyll. SIBieHus nepe-
HOCa B TEPMOJMHAMUYECKHA HEPABHOBECHBIX cUCTeMax: AU(Qy3usi, TEIIONPOBOAHOCTh, BHYTPEH-
Hee TPEeHHUe.

22. [loHaTre 0 BHYTpEHHEH SHEpruM Kak QyHKIUU cocTosiHUs. Teruiora u pabora kak GpOpMbI mepe-
nauu sHepruu. I[lepBoe Havyaa0 TEPMOJMHAMUKH.

23. [IpuMeHeHre MepBOro Havalla TEPMOJAMHAMUKY K H3ompoueccaM. Pabora u TEIIoeMKoCTh B U30-
Iporeccax.

24. AnnabatHblii mporecc, ypaBHeHnue [lyaccona. Pabota u TermioemMKocTs.

25. O6paTtumble U HeoOpaTuMble npoueccsl. [lonstue nukna. Lukn Kapuo u ero KII/I st upeansHo-
ro rasa. TemioBas U X0OJOAWIbHAs MaIIUHBbI.

26. DHTponus. Bropoe Hauano TepMOAMHAMUKHY U €T0 CTaTUCTUYECKAsi HHTepIpETarHsl.

27. PeanbHble Ta3pl. CHIIBI MOJIKYJISIPHOTO B3aMMOZCHCTBUS. YpaBHeHue Ban-nep-Baannca. BHyT-
PEHHSS SHEPIUs PeajlbHOro rasa.

6.4. [lepeyeHb KOHTPOJIbHBIX BONIPOCOB /1JIsl IPOBe/IEHUsI IK3aMeHa MO0 pa3jielry
«JIeKTPOMATHETU3M

1. DnekTpuueckuil 3apsj, 3aKOH coxpaHeHus 3apsna. 3akoH Kynona. Dnekrpuueckoe nose. Hanpsoken-
HOCTBb JJICKTPUYCCKOT'O ITOJIA. HaHpﬂ)KeHHOCTI) IOJIsA OT TOYCUHOI'O 3apsaa. CHII0OBBIE JIMHUU HaIps>KCH-
HOCTH D3JeKTpocTaTudeckoro mons. [IpuHuun cynepno3unuu moJed. OJIEKTPUUYECKUM AUMOIb.
2. TloTok BEKTOpa HANpPSHKEHHOCTH 3JieKTpuueckoro nois. Teopema ["aycca. [Ipumenenue teopemsi I a-
ycca i pacuera AJIEKTPUYECKOTO TOJIsi OT CUCTEM 3apsA/oB (o0 MPOTsHKEHHAs! TUIOCKOCTh, JBE Pa3HO-
MMEHHBIX 0  TUIOCKOCTH, 00  JJIWHHAsS  3apshDKeHHas  HUTh, 1ojas  cdepa,  1miap).
3. Pabota mo mepemenieHuto 3apsgaa B dekTpocrarnueckoM mose. [{upkynsauus Bekropa E. [lorennu-
aNbHBIA XapakTep anekTpocratnyeckoro noiud. Ilorenman. ['paguenTt norenunana. CBa3b HaANPSKEHHO-
CTh C TIpaJuUCHTOM IIOTCHHOHAJTIA JSJICKTPUYCCKOTO  IIOJIA. 3KBI/IHOT€HHI/I3HI>HBI€ ITOBCPXHOCTH.
4. IIpoBOJHUKY B AJIEKTPUUECKOM Tole. IHayIrpoBaHHbIe 3apsabl. £ BOTU3H 3apsHyKEHHOTO MTPOBOJHUKA.
[Tone E BHyTpH npOBOJHUKA. DIEKTPOCTATUYECKOE IKPAHUPOBAHUE.

5. JIMdneKTpuKy B JIeKTpUUecKoM node. IlossgpHble u HenonspHble qudeKTpUKu. [lonsgpusanus quanex-
TPUKOB B 2JIeKTpu4eckoM mnoje. [lonspuzoBaHHOCTh audieKTpukoB. [lone E nmosie BHyTpH AMdIEKTpHKa.
JusnekTpudeckass BOCIPUUMYUBOCTD U IUIJIEKTPUYECKasl IIPOHULIAEMOCTD Cpelibl. BEeKTOp HanpsiKeHHO-
CTM M BEKTOP DIEKTPUYECKOIO CMEHICHMs DJIEKTPOCTaTUYECKOro TOojsA. (CerHeTOINEeKTPUKH.
6. DIEKTPOEeMKOCTh YEeAMHEHHOT'O MPOBOJHUKA, cepsl, IIIOCKOro KoHaeHcaTopa. [lapamnensHoe u mo-

CJICJOBATCIBHOC COCINHECHHUEC KOHACHCATOPOB.
7. 3HCpF W DJICKTPHUYICCKOI0O IOJIA 3apsAKCHHBIX TCJI, IIJIOCKOT'O0 KOHACHCATOpPA. 3HCpl"I/I}I, 00beMHas IIOT-
HOCTB OHEPrun OJICKTPOCTATUYCCKOI'O I10JI4.

8. IlocTosIHHBIN 3NIEKTPUYECKUN TOK, YCIOBHS €ro cymiecTBoBaHusl. Cuia Toka, INIOTHOCTh TOKA, OMHYe-
cKoe comnpoTuBieHue. [NIOTHOCTh TOKAa ¢ MUKPOCKOMMYECKON TOUKH 3peHus. [lapannensHoe u mociesno-
BaTEJIbHOE COEIMHEHHUE CONMPOTUBIICHUNA. 3aBUCUMOCTh CONPOTUBJIEHUSI IPOBOJHUKOB U MOJIYIPOBOIHHU-
KOB OT Temmeparypbl. 3akoH Owma s ydacTka nenu. 3akoH Owma B nuddepenimanpHoOi (opme.
9. CropoHHME CUJIBL. DJIEKTPOJABIXKYIIAs CUJIa ICTOYHUKOB TOKa, HampsbkeHue. 3akoH OMa Uil 3aMKHY-
Toi 1nenu. CoeMHEHNE NCTOYHUKOB TOKa B OaTapen. Toku KopoTkoro 3ambikanus. [IpaBuna Kupxroda

TUTST pa3BeTBIEHHON LEMH.
10. PaGoTa 1 MOITHOCTH MOCTOSIHHOTO TOoKa. 3akoH J[koyns — Jlenma. 3akon Ixoyns—Jlenna B qudde-
pEHLUAIBbHON bopme. KT 3JIEKTPUYECKON LEIH.
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11. DnexTpuyeckuil TOK B ra3ax. SIBlieHHEe MOHU3AIMHN U PEKOMOMHALIMU MOJIEKYJ ra3a. BonbrammnepHas
XapakTepHUCTUKa ra30Boro paspsana. HecamocroaTenbHbI ra3oBblil pa3psaa. CaMOCTOATENIbHBIN Ta30BbIi
paspsz. Tneromui, HUCKPOBOMH, IyTOBOM, KOPOHHBIN paspsbl. [Ina3ma.
12. MarnuTHOe 1nos1e TOKOB. Hanps>KeHHOCTh ¥ MHIAYKIMSI MarHUTHOTO 1ojs. CHIIOBbIE TMHUM MarHuT-
Horo nosid. Ilpunnun cynepnosunuu. 3akoH buo-Casapa-Jlamuiaca u ero npumMeHeHHe K pacyery mar-
HUTHOT'O MOJIA OT HPSAMOro OECKOHEYHOro, MPSMOr0 KOHEYHOro, KPYroBOI'O IPOBOJHHKA C TOKOM.
13. Hupkynauus Bekropa B. 3akoH nonHoro toka. Buxpesoii xapakrep MarHuTHOro nojis. Pacuer noss
JUIMHHOTO COJICHOW/]A, TOPOUA.
14. Cuna Amnepa. B3aumopeiicTBue napauieabHbIX IPOBOJHUKOB ¢ TOKOM. MarHuTHBIM MOMEHT paMKu
C TOKOM . Bpamaromuii MOMEHT paMKH C TOKOM B MarHUTHOM nosie. [IpuHiun paboTel 37€KTpoiBUraTe-
neil. Ilorok BexkTopa MarHuTHOM MHAYKUMU. Teopema ["aycca mist maruutHoro nosisi. Pabora no nepeme-

ICHUIO IIPOBOJIHUKA u KOHTYypa c TOKOM B MarHUTHOM 1oJe.
15. Cuna Jlopenna. J[BuykeHue 3apspKEHHBIX YacTHIl B MarHUTHOM none. Dddext Xomna. [Ipumenenue
apdexra Xoina.

16. MarauTHple 1 MEXaHUYECKHE MOMEHTHI UMITyJIbca (OpOUTAbHBIC U CIIMHOBBIE) JIEKTPOHOB M aTo-
MOB. /lnamarneTuku, napaMarHeTuku, ¢peppomarieTuki. HamarunyeHHOCTh. MarHuTHas BOCIPUUMYHU-
BOCTb W  IPOHHIIAEMOCTh  MarHeTukoB. Jlma- W  DapamMarHeTMKM B MarHUTHOM  IIOJIE.
17. ®eppomarnetuku. JloMeHHas CTpyKTypa peppoMarHeTHKOB, JOMEHHbIE IpaHuIbl. deppoMarHeTuk B
MarHuTHOM mojie. [Iporecchl HaMarHMUMBaHUS U ITepeMaranynBanus peppomarnernkoB. KpuBas Hamar-
Hu4rBaHus. [leTyis MarHUTHOrO TUCTEPE3UCa U OCHOBHBIE MAarHUTHBIE XapPAKTEPUCTUKU (heppOMarHeTu-
KOB. MarnutHsbie MaTepuabl u ux IIPUMEHEHUE B AJIEKTPOTEXHUKE.
18. SIBnenue snekTpomMarHuTHOW MHIYKIUU (3akoH Papanes). [IpaBuno Jlenua. [lpupona snekrpoasu-
KYLIEH CUIIBI SBJIEHUS 3JEKTPOMarHUTHON MHAYKIMHU (cuia JIopeHIa 1 BUXPEBOE 3IEKTPUUECKOE TIO0JIE).
[TpuHuMn paloThI TpaHcopmaropa. Buxpessie TOKHU U ux IIPUMEHEHUE.
19. UHayKTUBHOCTh KaTyIIKH. SIBIeHUE caMOMHIYKIMH. TOKM Npu 3aMbIKaHUM M Pa3MbIKAaHUU LIETIH C
MHAYKTUBHOCTBIO. SIBJIeHME B3aUMHOM MHAYKIIUH. DHEprusi U 00beMHas INIOTHOCTb SHEPTUU MarHUTHOTO
TIOJISL.

20. IlepemeHHbII MeKTpUUECKUI TOK. AMIIIMTY1a, YyacToTa, (pa3a. JleficTByromuye U aMIIUTyAHbIE 3HA-
YEeHMsI IEPEMEHHOT0 TOKa U HampsbkeHud. [IpuHiun paboTel reHepaTopoB MEPEMEHHOI0 ToKa. Pesuctop,
€MKOCTb U MHIYKTUBHOCTb U, COOTBETCTBEHHO, UX OMHYECKOE, EMKOCTHOE, UHIAYKTUBHOE COIPOTHUBIIE-
HHE B LIENM NEPEMEHHOr0 ToKa. BekrTopHble nuarpaMmsl. [locienoBaTesbHO COEAUMHEHHBIE PE3UCTOP,
KOHJIEHCATOP Y UHAYKTUBHOCTH B II€IIU IIEPEMEHHOI0 TOKA. PEakTUBHOE U MOJIHOE COMPOTUBIICHUE LIETIH.

CnBur ¢azbl MEXIY TOKOM u HaIpsKEHUEM.
21. Pe3oHaHC TOKOB U HaNpsDKEHUH B LIENH NIEPEMEHHOTO TOKa. MOIIHOCTD B LIENIH MEPEMEHHOIO TOKa.
Koadppunuent MOIIHOCTH.

22. DnekTpuueckue KoiebaHus B KosebaTeabHOM KOHType. CBOOOIHBIE 3JIEKTpUYECKHE KOJIeOaHMUS.
HuddepennnanbHoe ypaBHEHHE CBOOOIHBIX IEKTpUUYECKUX KosiebaHuil u ero pemenue. @opmyna Towm-
COHa.

23. quddepennumanbHoe ypaBHEHHE 3aTyXalOMUX KoJIeOanuii u ero pemeHue. JlekpemeHT u jorapudpmMu-
YeCKUH JIeKPEeMEHT 3aTyXaHHs JJIEKTpHUecKuXx Kojedanuil. J[oOpOoTHOCTH KoiebaTeabHOro KOHTYpA.
24. luddepeHnuanbHOoe YpaBHEHHE BBIHYKIEHHBIX JJICKTPUUECKUX KOJIEOAHUN U €ro penieHue. AMILTH-
Tyna U ¢aza BBIHYKJCHHBIX KoJIeOaHUH. Pesonanc.
25. OcHoBHBIE NONOXKeHNA Teopun Makcsemta. Teopema [aycca u nupkynsanus Bekropa E anexrpuye-
ckoro nonus. Teopema ["aycca u nupkynsauusa Bektopa B marHutHoro nosst. Tok cMEIIEHNs U BUXPEBOE
anekTpuyeckoe nosue. O600IIeHHBIN 3aKOH MOJIHOro Toka. CucreMa ypaBHeHHUs MakcBelia B MHTETrpalib-
HOI dopme. OTHOCHUTENBHOCTH INEKTPUUYECKOTO u MarHMTHOIO OJIEN.
26. Ilonepeunble U MPOJOJIbHBIE yHpyrue BOJHBL [lapameTpsl BOJHBI (aMIUIMTYHAA, MEPHOJ], YacTOTa,
JUTMHA BOJIHBI, BOJIHOBOE YMCIO, (a3a). YpaBHEHHE YNPYroi BOJIHBI. DJIEKTPOMAarHuTHbIE BOJHBL. J(ud-
(bepeHlnanbHOe YpaBHEHHE 3JEKTPOMAarHUTHON BOJIHBI M €r0 pelleHue. DHEeprus 3JeKTPOMarHUTHBIX
BoJiH. Bektop YmoBa-Iloiitunra. Illkana 31eKTpOMarHUTHBIX BOJH (PaauOBOJIHBI, HH(PPAaKpaCHOE H3JIe-
YEHHUE, CBETOBBIC BOJIHBI, yIbTPA(PHUOIETOBOE M PEHTTEHOBCKOE U3ITyUCHHUE).
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6.5. IlepeyeHb KOHTPOJIbHBIX BONPOCOB /ISl IPOBeAeHUs IK3AMEHANO pa3aeny
«Onruka u pu3uKa aToMa

1. CBeTOBbIE BOJHBI. DJIEKTPOMarHUTHas NPHUPOJA CBETOBBIX BOJIH. [lokazarenb mpenoMieHHsl Cpenbl.
3aKoHbI OTpaKEHHUS u IIPEIOMIICHUS CBeETa, II0JIHOE BHYTpEHHEE OTpa)KEHHUE.
2. Nnrepdepennus creta. [IpuHiunsl HabmoneHNs HHTEPGEPEHIIUH, KOTEPEHTHBIE BOJIHBI, ONITUYECKAsI
Pa3HOCTh XO/1a JIBYX KOI'€PEHTHBIX JIy4eid, yciaoBue max u min unrepdepenuuun ceera. Onwit FOHra. NH-
TepdepeHns Ha TOHKUX IUIeHKaX, koibla HbptoToHa. Ilpumenenue sBieHuss MHTEpGEpPEHLUU CBETA.
3. dudpakuus cera. [Ipunuun Iroiirenca-®penens, audpaxnus ceera. Meron 300 @penens. udpak-
LM HA MaJIBIX OTBEPCTUAX U MasioM aucke. Judpakuus Opaynrodepa ot onHoil menu. Judpakinuonnas
pemerka. Paspemaromnias crocoOHOCTh ONTHYECKUX NPUOOPOB. Jludpakuus pPEeHTIEHOBCKUX JIydei.
4. Tlonspuzauusi cBera. EcTecTBeHHBIM M MOJISIpU30BaHHBIA cBeT. 3akoH Mamtoca. [lonsipusanus cBeta
Ipy OTPaXEHUH, 3aKOH bprocrepa. /[BoitHOE JiydenpenomieHue, nosipouibl. BpameHnue miocKoCTH mo-
nspuzauuu  cBera.  I[lpumeHeHume — sgBieHMs — nossipu3anuu cBera.  [lucmepcust  cBera.
5. TemnoBoe u3nydyeHUe. XapaKTEPUCTUKHU TEIJIOBOTO M3JIYYEHHS: DHEPreTUUYECKass CBETUMOCTb, CIIEK-
TpajibHasi SHEPr. CBETUMOCTbD, CIIEKTPAJIbHAS IIJIOTHOCTh SHEPT. CBETUMOCTHU U €€ 3aBUCUMOCTh OT JUIMHBI
BOJIHBI M3JTy4eHHS. AOCOTIOTHO YEpHOE TEN0. 3aKOHBI TEIUIOBOTO M3IydeHHUs: 3akoH Kupxroda, Creda-
Ha-bonbliMaHa, 3akoH cMenieHus Buna. YnbrpaduoneroBas karactpoda. KBantosas Teopus [lnanka Te-
wioBoro  u3nydeHusi, Gopmyna [lnanka. IlpumMeHeHHe  3aKOHOB  TEIUIOBOTO  HM3JIyYCHHS
8. KBanroBas npupoza cseta. @oToHbI, s3HEprus, uMmynsc GoTtoHa. JlaBnenue ceera. Bueurnuii ¢potos -
¢bexT, 3akoHbI BHEemHero GoTodddekra, ypaBuenue DitHmTeitHa. Dddexr Komnrona. EnuncrTo xopmyc-
KYJISIPHBIX u BOJIHOBBIX CBOICTB CBETA.
9. Teopus aroma Bogopoja no bopy. 3akOHOMEPHOCTH B JIMHEHYATHIX CHEKTPax MCIyCKaHUS aToOMa BO-
nopoaa, noctyinatel bopa, W3iaydeHue W MOIVIONIEHME CBETa aroMaMu BemectBa o bopy. ®@opmyna
banemepa.

10. BonHOBBIE CBOMCTBAa MUKPOYACTHII, TUTIOTE3a A€ bpoiis, onbITel 0 Audpakiuu 1eKTpoHoB. CooT-
HOIICHHUS HeompeneneHHocTeil [eifsenOepra: KOOpIMHATA-UMITYJIBC, DHEPTUsi — BpEMsl JKU3HM dYac-
tul.BonHoBas ¢pyHkums u ee pusnueckuit cMmpicn, BosHoBast GyHKIUSA U BEPOATHOCTh HAXOXKICHUS Yac-
THIIBI B 3aJaHHOM o0beme MPOCTPAHCTBA. VYcnosue HOPMHUPOBKH.
11. 3akonb! aBM>xeHH MHUKpodacTull. YpasHeHue lllpeaunrepa. Ypasuenue lllpenunrepa ans cranuo-
HapHBIX COCTOSIHUM MUKpoyacTHll. J[BUkeHue cBOOOAHON MUKPOYACTULIBI B OJHOMEPHOM IPOCTPAHCTBE.
MukpoyacTiIia B OAHOMEPHON ITyOO0KOM moTeHIMaabHOH sMe. KBaHTOBaHME SHEPruM U UMITYJIbCca Yac-
tull. Hanbosnee BeposiTHOE HAXOXKIEHUE YACTHIIBI B MOTEHIMAIbHON siMe. [IpoxoskaeHne yacTuiibl yepes
JHEPreTUYECKUN 6apnbep. TyHHEbHBIN 3 exT.
12. ATom BoJOpo/ia B KBaHTOBOM MexaHuKke. KBaHTOBbIE uncia: rilaBHOE, OpOUTAIbHOE, MArHUTHOE U UX
¢usnueckuit  cmbicn.  IlpaBuno  ortbGopa M CHEKTpsl  HUCIyCKaHMs ~ aToMa  BOJOpOJA.
13. Cnun snextpoHa u onblThl llITepHa-I'epiaxa, cnMHOBOE KBaHTOBOE YMCIO, (DEPMHOHBI U OO30HBI.
[Tpuniun 3anpeta Ilaynu, 3nekTpoHHBIE 000JOYKH U OpOUTANIN, CTPOSHHUE INEKTPOHHBIX 000JI0YEK MHO-
TO3JIEKTPOHHBIX aToMax. Tabmuia Menneneena.
14. Topmo3HOEe U  XapaKTePUCTUYECKOE  PEHTICHOBCKOE  M3iyueHue, ¢opmyna  Mosznu.
15. CrionTaHHOE M BBIHYXJICHHOE M3nydeHrne. HopManbHas 1 MHBEpCHAs HACEJIIEHHOCTh SHEPTreTUYECKUX
YPOBHEH, MPUHIIUIT paboThI naszepa. [Ipumenenne Ja3€poB.
16. 3oHHas Teopus TBepAOro Tena. BameHTHas, 3ampenieHHas u cBOOOHAS 30HBI, 3aMOJHEHNE UX JJIEK-
TpoHamMH. CTPYKTypa 30H MPOBOAHUKOB, AUIIEKTPUKOB U MOIYNPOBOAHUKOB COOCTBEHHAS U MTPUMECHAs
MIPOBOANMOCTb, p- U N-TIOJIYIPOBOJIHUKH, p-1 —TI€PEXO0/IbI B MOJIYIPOBOAHUKAX. BRIpsSMuUTENbHbIE CBOM-
CTBa p-n —nepexoaoB. [IpuHiun paboTsl 10a, TpaH3UCTOpa, POTOCONPOTUBICHNUS, BEHTUIBHOTO (hOTO-
AJIEMEHTA. [Ipumenenue MOJIYIPOBOJTHUKOB B TEXHHKE.
17. crpoenue aromHoro sjpa. [Ipupona simepubix cui. Jlepekt mMacc M sHeprus cBsi3u szep. Y esbHas
SHEPTUs CBSI3U U €€ 3aBUCUMOCTb OT MAacCOBOT'O YKCJIA 3JIEMEHTOB. SliepHbIe peaKkiuu, 3aKOHbI COXpaHe-
HUS NP peakiusax. Peakuuu neneHus u LenHas saepHas peakliys, sIepHbli PeakTop U aTOMHasl SHepre-
THKA. TepmosiaepHbie peaxiuu.
18. PagnoaktuBHOCTh. CTaOMIIBHBIC U PAJUOAKTUBHBIC U30TOIBI, O-pacmaj, [3- pacnai, y-u3iaydeHue. 3a-
KOHBI paJuOaKTUBHOIO pacrnana. Ilepuon nomypacnana. AKTUBHOCTh. EcTecTBeHHass pagOaKTUBHOCTD.
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19. DnemenTtapHbie yacTulbl. GOTOH, JIENITOHBI, ME30HBI, HYKJIOHBI, TUTIEPOHBI U UX OCHOBHBIE XapaKTe-
pUCTUKH (Macca, BpeMs JKU3HH, 3apsij, CIIMH, B3auMoeicTBre). YacTuisl n antuuactuibl. [IpeBpamenus
YaCTHUIl ¥ 3aKOHbI COXpaHEHUS. THUIBI B3aUMOJEHCTBUS MEXKAY YaACTULAMH U HOCUTEIN B3aUMOJICHCTBUML.
KBapku.

6.6. IlepeuyeHb BOPOCOB /ISl IPOMEKYTOYHOM aTTeCTALUM

1. Kakue metoapl GU3HUECKOTO HCcea0BaHus 3HaeTe? B yem 3akimrodaercs mpoiiecc u3Mmepenus pusu-
yeckol BennunHbI? [1o JaHHBIM Tpex u3MepeHui nepuoaa kojaebanuit mastouka (6 ¢, 5,8 ¢, 6,2 c) ore-
HUTE €ro MOrPEUIHOCTb.

2. HazoBuTte Bce ocHoBHBIE eaunuilbl CU, 3-5 npousBoaubix eaunul CH, nx HauMeHOBaHUS U pa3Mep-
HocTH. EAMHUIBI KaKUX BEJTMYNH UMEIOT Pa3MEPHOCTh (K2 M/c)?

3. JlaiiTe onpeneneHus U HA30BUTE €IMHULIBI OCHOBHBIX KHHEMATHYECKUX BeaU4MH. [lon kakum yriom k
TOPU30HTY HYXXHO OPOCUTH TEJO, YTOOBI JATHOCTH €ro MoJieTa ObuIa BABOE OOJIBIIE BRICOTHI TIOTHSATHUS ?
4. ChopmynupyiTe 3aKOHBI JUHAMUKH MOCTYNATEIHHOTO JIBHXKEHUS. 3alUIINTE UX IS aBTOMOOWIIS, Ha-
YaBIIETO TOPMOKEHUE F030M.

5. 3anummuTe ypaBHEHUS AUHAMUKHU MOCTYNATEIbHOTO M BPAIATEIbHOIO JBWKEHMS JJIs 11apa, 3aKaThl-
BAIOIIETOCS C HEKOTOPOM HAYAJIbHOW CKOPOCTBIO 0€3 MPOCKaIb3bIBAHUS HA HAKIIOHHYIO TIJIOCKOCTb.

6. [Tonb3ysach 3aKkOHAMH COXPAHEHUs, OMpeIeNuTe PadoTy ANEKTPOMOTOpa MO PACKPYUYHUBAHUIO OpOU-
TaJIbHOMN CTaHIIUU (MX MOMEHTHI MHEPIIMU U3BECTHBI) 110 3aJaHHOM YIJIOBOM CKOPOCTH.

7. C KaKoil CKOPOCTHIO JIOJKEH BBIXOAUTH BO3[YX U3 PACHBUIMTENS, YTOOBI )KUJIKOCTh B HEM MOJHUMA-
Jach Ha 3a/IaHHYIO BBICOTY?

8. HazoBuTe OCHOBHBIC XapaKTEPUCTUKU rapMOHHUECKHUX Kojebanui. Hamummre ypaBHEeHHE CBOOOIHBIX
rapMOHUYECKHUX KOJIeOaHUH, 3aTyXalOIINX FTApMOHUYECKHX KOJICOaHU .

9. Kak B3auMOJIEHCTBYIOT Ha PAcCTOSTHUM MOJIEKYJIbl PEalIbHOTO U HjeanbHOro razoB? Kak 3aBucsT ot
TEMIIEPATyPhl UX TETNIOEMKOCTH?

10. SIBnenus nepenoca. TemnonpoBogHOCTh, MU dy3us, BsI3kocTs. Hamucats hopMyIibl 1 0OBSICHUTD MX
CYIIIHOCTb.

11. IlonyuuTe M3BECTHBIE DKCIEPUMEHTAIBHBIE Ta30BbIE€ 3aKOHBI U3 YPaBHEHHs COCTOSIHUS HUJICATBHOTO
ra3a. [Ipu Kakux ycJlIOBHsIX OHO MPUMEHHUMO?

12. Kakoe KOIMMYeCTBO TEIUIOTHI HAJIO MepelaTh BOASHOMY Mapy MoJ MopiiHeM ¢ rpy3oM 200 Kr, 4ToObI
noAHsATh ero Ha 0,5 M? Ha ckoibKO ITpH 9TOM U3MEHHUTCS TeMIepaTrypa Tpex MoJiei mapa?

13. Onumure paboTy HAEaIbHONW TEIIOBOW MAIIMHBI AJs MpsiMoro u obpatHoro 1ukina. [{ukn KapHho.
Yewm onpenensercs 3¢pHEeKTHBHOCTh pabOTHI TEIJIOBOW MAIIIMHBI?

14. Onpenenute pa3HOCTh YPOBHEH KHJIKOCTH B COOOIIAIONINXCS KAMUIUISIPaX Pa3HOTo AUaMeTpa.

15. Paccuuraiite aseKTpuyecKkoe MoJie, CO3/1aBaeMO€ CHCTEMOM IBYX TOUEUHBIX 3apsA0B Ha OOJBIIOM
paccrosiuuu. Omnpenenute padoTy MO MEPEeMENIeHUI0 TOYEYHOTo 3apsija B STOM IOJe, TOTEHIUATbHYIO
SHEPTHUIO 3apsijia U MOTESHIIMAI TTOJIS.

16. PaccuuTaiite paboTy Mo pa3ielieHUI0 3aps0B B IMJIOCKOM KOHAEHCATOpE, OMpPENeTINTe SHEPTHUI0 U
MJIOTHOCTh SHEPTHH TOJIS1 B KOHIEHCATOPE.

17. Onpenenute cuily, IEUCTBYIONIYIO Ha TOUYEUHBIA TUIONG B IOJIE TOUYEYHOTO 3apsana. Kak nBukeTcs
JUTIONb B DJIEKTPUYECKOM 1oJie? UTO MPOUCXOIUT C TUDIIEKTPUKOM B AieKTpruueckoM noje? Kak menset-
Csl TIOJIE B TUAJIEKTPUKE?

18. Ha3BaTh MCTOYHUKH MOTEHIIUAIBHOTO (DJEKTPOCTATUUECKOT0) U BUXPEBOTO AIEKTPUUECKOTO TIOJIS,
HapUCOBaTh XapaKTep paclpeesieHus CUIOBBIX JTMHUN 3THX nojied. Buxpesbie Toku. [lone3nsie u Bpea-
HBIE CBOMCTBA BUXPEBBIX TOKOB.

19. Ha3zoBuTe UCTOYHHUKHU U XapaKTEPUCTHKU MAarHUTHOro moiis. Kak JeiicTByeT MarHuTHOE ToJie Ha 3a-
PSAIBI U TOKH, HAa paMKy ¢ TOKOM? Kakoe ycTpoiCTBO OCHOBAHO Ha TAKOM JEHCTBUN?

20. YeM onpeaensiroTcs MArHUTHBIE MOMEHTHI aTOMOB? UTO MPOUCXOIUT C BEIIECTBOM B MAarHUTHOM TI0-
ne? Ha3oBuTe TUITHI MAarHETUKOB U WX XapaKTEPUCTUKH.

21. O6bsacHUTH TIOBeIeHUE PEPPOMATHETUKOB B MarHUTHOM ToJie. OCHOBHBIE XapaKTEPUCTUKHU deppo-
MarteTukoB. [leTns MarHuTHOTO THCTEpe3uce peppoMarHeTukoB. /i yero u Kakum oOpa3oM Ux Hc-
MOJIB3YIOT TIPH U3TOTOBIICHUH TPAHCPOPMATOPOB, DIIEKTPOIBUTATEICH.
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22. Yro HabmoaeTcsl B MPOBOAHUKE MIPU €T0 IBMKEHUU B MAarHUTHOM ToJie? B KOHType npu M3MEeHEeHUH
MarHuTHOIO MOTOKA yepe3 Hero? OnuimuTe KoindecTBeHHO. OLeHUTE Pa3HOCTh MOTEHIINATOB KOHIIOB
KpBUIBEB CaMoOJIeTa IIPH TOJIETE.

23. Kakoe siBjIeHUE MPENATCTBYET U3MEHEHUAM TOKa B KOHTYpe? Kak onpenenuTs HHIYKTUBHOCTb COJIE-
Houza? PaccunTaiiTe SHEPruio €ro MarHUTHOTO MOJISL.

24. Kak yctpoeH TpaHcopMaTop MEpeMEHHOro Toka, Kakue Qu3nueckue NMpUHIMIBI JIEKAaT B OCHOBE
€ro padoTHI.

25. Kak ycTpoeH reHeparop nepeMeHHoro toka. Kakue ¢usnueckue npuHIUILI JeKaT B OCHOBE €ro pa-
oore.

26. OnuImmKTe KOJIMYECTBEHHO MPOIECCHl B KojiebaTeIbHOM KOHTYpe. [lomydyuTe ypaBHEeHUE KoJieOaHUH 1
OIIPEAEIIUTE UX YaCTOTY.

27. Uto nmobaBmi MakcBemn Kk TeopeMaM l'aycca /i 3JIEKTPUYECKOTO0 M MAarHUTHOTO MOJieH, 3aKOHaM
@apaness 1 Ammnepa (IOJHOTO TOKa), YTOOBI MOJYYUTHh CHCTEMY, HOcAlIyio ero ums? Kakue mporeccs
OIMCBIBACT 3Ta cuctema’?

28. Yro mpezacraBisier coO0i 3meKTpoMarHuTHas BoimHa? Uem ompexersieTcss CKOpocTh BONHBI? Kakue
CBOWCTBA CBETa IOATBEP)KJIAIOT €ro BOJHOBYIO MpHpoay? UTOo MOXXHO HabM0JaTh MPU HAIO0KEHUH
BCTPEUYHBIX BOJIH?

29. PaccmoTpuTte nu(pakuuio cBeTa Ha e Wi peuietke. OnpenenuTe HalpaBiIeHUE MUHUMYMOB U
MaKCUMYyMOB u3iyueHus. Kak 3aBUCSAT OHM OT €ro 4yacToThl U JUIMHBI BOJHBI? Kakue ycTpolicTBa Mo3BO-
JISIFOT Pa3jioXkUTh CBET B CIEKTP?

30. Uro mpoucxoauT B MeTayuiax (TMOJYyNpOBOAHHUKAX) oA neiictBueM cBeta? Kak oObscHseT Gorodd-
(bexT BoJHOBas Teopus M yTO HaOmronaeTcs Ha omnbite? Kakue mpeanosokeHus o IpUpOJe CBeTa U Kak
MO3BOJIMIIM O0BACHUTH Habmogaemoe? Yto Takoe KpacHas rpanuna Gporodpdexra?

31. B yeM nposBISAIOTCS BOJHOBbIE CBOMCTBA yacTull? Kak yacTtora u JUiMHA BOJIHBI CBA3aHBI C 3HEPrUei
Y UMIIYJIbCOM YacTULbI? MOKHO J11 Ha0JIt01aTh BOJHOBBIE CBOMCTBA KPYITHBIX TEJ U IIPEAMETOB?

32. Kakue KBaHTOBbIE YMciIa BBOAATCA JJIsl OIMCAHUS JIBUKEHHUS 3JIeKTpoHa B arome? Kakue oHu ompe-
NEeNAoT pU3nvecKre BeTUYUHbI U KaKuM 00pa3zom?

33. YTo npoucXoaMT MpH MEPEXOE IEKTPOHA B aTOME C YPOBHS Ha ypoBeHb? Kakne KBaHTOBBIE YHCIIA
U BEJIMYMHBI IIPU 3TOM H3MEHSIOTCS U noueMy? Yem ompezensercss yacToTa M3MydeHHUs (IOTJIOIEHMS)
aroma? /Iy yero HyeH CHeKTpalbHbIi aHAIN3?

34. Kak mpoucxouT 3al0JHEHHUE 3JIEKTPOHHBIX COCTOSIHUM B aTromax?

35. KakoBa npupojia XUMHUYECKON CBSI3M aTOMOB B MOJIEKYJIEe U TBEpAOM Tese? ONMUIINTE BO3MOXKHbBIE
BU/JIBI CBSI3U aTOMOB.

36. Uem ompenenaroTcs 3JEKTPUUECKNE CBOMCTBA METAJIJIOB, MOJIYIIPOBOJHUKOB U IHUANEKTpUKOB? Onu-
LIUTE SBJICHUS HA TPaHMIIE JBYX Pa3HbIX METAJUIOB, IBYX MOJIYIPOBOAHHUKOB.

37. 13 gero cocTouT siapo aroma? Kakue cuibl CBA3BIBAIOT SAEPHBIE YAaCTHUIIBI, KAKOBBI UX cBoiicTBa? Kak
onpeAenuTh 1eeKT Macchl U 3HEpPruro cBs3u sapa? Kakue mpoueccsl CONMpOBOXAAIOTCS BbIAECIEHUEM
AJIEPHON PHEPTUH?

38. Kakue Buabl u3nydeHuil saep 3Haere? OneHuTe Ux 3HEPruio U nopaxaromue ¢axkropsl. KakoBsl npe-
JeNbHbIE 1036l OOTY4YEeHUSI U CPEACTBA 3alUTHl OT HEro?

39. Kakune knaccsl 3eMeHTapHbIX YacTul 3HaeTe? HazoBHUTe BUABI HX B3aUMOAECMCTBUS U 3aKOHBI COXpa-
HEHMs. YKaKUTe CocOObl PETUCTPAIIMM U YCKOPEHHSI YacTHII.

40. Yem oOycnoBnena sueprusi CosHia u 38e317 UTO MPOUCXOIUT CO 3BE3/I0H MOCTE MPEKpaIieHus Tep-
MOsIepHBIX peakunid? [Ipu kakux yclioBUsAX HEUTPOHHAs 3BE37a IPEBPATUTCS B YEPHYIO IbIpy? 3a Kakue
CBOMCTBA OHM MOJYYHJIM CBOU Ha3BaHUS?
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6.7. Ilepeuennb yueOHO-METOAUYECKOTO O0ecTiedeHU sl
JJIsl CAMOCTOSITE/ILHOM Pa0doThI 00YUYAIOIIMXCS M0 TUCHUIJINHE (MOTYTI0)

1. PaGouas nporpamma nquctuiuinHbl «®Pusnka» http://portal.izhgsha.ru.
2. 3aganus1, IpUBEJACHHBIC B IUTEPAType U MOPSIOK UX BHIOJHEHUS (I10 3aJJaHUI0 TIPETIOaBaTes)

3. VYupsnoB A.M., Pycckux WN.T. DnexkTpu4ecTBO M MarHeTu3M. Y4eOHO-METOIUYECKOe Iocolue.
Wxesck: PUO NxI'CXA, 2004, 120 c. http://portal.izhgsha.ru/index.php?g=docs&parent=54

4. Pycckux WU.T., YaesnoB A.W. Ontuka u ¢usuka BemecrBa. MeToaudecKkue yKa3aHus Il CaMOCTOSI-
TEIBLHOHN PaboThI MO (PHU3UKE CTYACHTOB MHXEHEPHBIX cnenuaibHocTer, Vbkesck: bk['CXA, 2003, 36 c.
http://portal.izhgsha.ru/index.php?g=docs&parent=54

5. OcHoBHBIE TOHATHUS 001Iel (usuky : yued. mocodue / B. C. Unnatynun ; Ux['CXA. - Mxesck . PUO
NxI'CXA, 2005. - 95 c. - IIpenM. ykas.: c. 92-95. Dx3emiuspsl: Bcero: 140.

6. Pycckux W.T. Onenounsle Matepuaisl MO pas3jieny Kypca GU3NKU «DJIEKTPOMAarHeTU3M» | METO1Ye-
CKUe yKa3aHMs A5 cTyaeHToB 2 Kypca / coctaBurenu: U. T. Pycckux, T. A. Poapiruna. - DnekTpoH.
JaH. - WxeBck: PUO HMxeBckas I'CXA, 2019. - 79 C. -
URL.: http://portal.izhgsha.ru/index.php?q=docs&download=1&id=39721

7. Pycckux U.T. DnexTpomMarHeTusM: [IMCTAaHIMOHHBIA Kypc Ha miaTtdopme moodle] : amst cTyaeHToB 2
Kypca arpounskeHepHoro ¢axynsrera / M. T. Pycckux ; ®I'BOY BO Uxesckas I'CXA. - DnekTpoH.
naH. - Mbkesck : [0. u.], 2018. - URL.: http://moodle.izhgsha.ru/enrol/index.php?id=142.

8. Pycckux U.T. ®oun onenounbix cpeacts o ¢usuke / coct. M. T. Pycckux. - Mxesck : PUO Nxes-
CKas I'CXA, 2017 - . -
URL.: http://portal.izhgsha.ru/index.php?q=docs&download=1&parent=12771&id=23224. - Y. 3:
OnTuka u ¢pu3MKa aTomMa : METOIMYECKUE YKa3aHUs AJsl CTYASHTOB, 00yUJalomuXcsl 10 HAMPABICHUIO -
«ArpoutkeHepus» (KBanu(UKAIIMOHHBIA YPOBEHb — OakanaBpuar). - 2017. - 30 ¢. - ).

9. JlaGopaTtopHbIe pabOTHI IO pa3aeny «MexaHuKa U MOJICKYIIsIpHAsT (DU3HKAY»

http://portal.izhgsha.ru/index.php?0=docs&parent=54

10. JTabopatopHble pabOThI MO pa3eny «IJIEKTPUYECTBO U MATHETU3M»
http://portal.izhgsha.ru/index.php?0=docs&parent=54

11. JTaGopatopHsle paboThI 1o pazaeny «OnTuka. PU3UKa aTOMa U ATOMHOTO SIIPa»
http://portal.izhgsha.ru/index.php?g=docs&parent=54

7 YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

JUCHUIIJIUHBI ®U3UKA
7.1 TlepeueHb CCHOBHOM JINTEPATYpPhI
No I'omu Kon-Bo sx3emmisipoB
Haumenosanue ABTOp(BI)
n/n MECTO U3/laHus | B OMOIMOTEKE ‘Ha Kad.
1. [Kypc ®usukn [amupo C.B. Yoa, VYI'YDC,| rucont.ru/efd/350721
2013
2. |®wuswmka. Pasmen «Mexanu-|AOapaxMaHOB W3-80 KHUTY| rucont.ru/efd/302684
Ka» AX. 2013
3. |Onopublie KOHCIIEKTHI 1O Aiek-|boobuie 10.B.  [Tyma, TITIY,| rucont.ru/efd/338176
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TPOMarHeTu3My 2015.

4.  |OcHOBBHI (hU3HKH Hmutpuesa B.®. (Mocksa, BIII 236 3k3
2003

7.2 IlepedyeHb AOMOTHUTENBHILON JIUTEPATYPHI

1. Yepror A.I'., 3agaunuk no ¢pusuke, M. B.m1., 2003. Dx3emiusapsl: Bcero:42

2. I'pa6osckuii P. U. Kypc dusuku / P. 1. I'paboBckuii. - 6-¢ u3m.. - CII6. : Jlans, 2002. - 607 c. -
(Yuebuuku s By30oB. CriennanbHas iureparypa). - [Ipenm. ykas. c. 597-601.Ox3eMrutsipel: Bcero: 148

3. Bonbkenmreitn T.C., Coopuuk 3amauy no obmemy kypey ¢usuku, CII6. Kumxubld Mup,
2003. Dx3eMIuIsAphL: BCero:93

4. Tpopumona T.U. Kypc pusuku, M. B.u1., 2003, Dx3emiuisaps: Bcero: 92

5. 3ucman I'. A. Kypc obmieti pusuku : yued. mocodue mist Bry30B. T. 3: Onruka, ¢pusuka aToMOB
U MoJIeKyJsipHast pusuka aTtoMHOro siapa U Mukpouactuil / I'. A. 3ucman, O. M. Tonec. - 5-e uzn., crep.. -
M. : Hayka, 1972. - 500 c. - IIpeam. yxas.: c. 491-495. Ox3emmsapsl: Bcero:217

8. 3ucmaH I'. A. Kypc ob6meit pusuku : yued. mocobue uist BTy30B. T. 1: MexaHuka, MOJeKyIsp-
Has ¢usuka, konedanus u BoiHbl / I'. A. 3ucman, O. M. Toxec. - 6-e uza., nepepad.. - M. : Hayka, 1974 -
336 c. - [Ipeam. ykas.: c. 334-336. Dx3emruisapsl: Bcero: 115

7.3 Tlepeuensb pecypcoB MH(DOPMAIMOHHO — TEIIEKOMMYHHKAIIMOHHON cetu «HTepHEeT» HeoO0Xoau-
MBIX IJIs1 OCBOCHUA JUCHUITJINHBI

1. Hnrepner — nopran ®I'BOY BO «Mxesckas 'CXA» (http://www.izhgsha.ru)
2. http://www.techlibrary.ru
3. DBC Pyxkonr ( http://rucont.ru/).

7.4 MeTonuueckue ykazaHusl 1711 00yJaroIIuXcsi IO OCBOSHHUIO TUCIIUILTAHBI

[lepen n3ydenrem TUCHUTUIMHBI « DU3MKa» CTYJIECHTY HEOOXOIMMO 03HAKOMUTHCS C pabodeil mpo-
TPaMMOM TUCHUTUINHBI, pa3MEIIEHHON Ha TTOpTajie ¥ MPOCMOTPETh OCHOBHYIO JIUTEPATYPY, TPUBEIACHHYIO
B pabodeil mporpamme B pazjiene «Y4eOHO-MeTOAMuecKoe U HHPOPMaIMOHHOE 00eCTIeueHnEe AUCITUTLTH-
Hbl». KHUTH, pa3MmeleHHbIe B 3JIEKTPOHHO-OMOIMOTEYHBIX CUCTEMaxX JOCTYIHBI U3 JHO0O0W TOYKH, TIe
uMeeTcs BbIXoa B «MIHTepHEeT», BKIIIOYas TOMAIllHUE KOMITbIOTEephl. Eciu BeISBIIN MPOOIEeMBbl JOCTYMA K
yKa3aHHOU JuTepaType, oOpaTuTech K mpernojaaBarento (inbo Ha 3aHATHUSAX, MO0 uepe3 MopTan akaie-
MHH).

Jnst u3yueHus AUCIUIUTMHBI HEOOX0IMMO UMETh YUCTYIO TE€TPaab, 00beMOM He MeHee 48 TUCTOB
JUTSt JIEKIAN 1 48 TMCTOB 1715 1abopaTopHbIX paboT. [lepen HavanoM 3aHATHN HaJ0 OEryio MOBTOPUTH Ma-
Tepuas U3 KypcoB IUCIUIUINH «MaTemMaTHuKa.

st 3¢ (HEeKTUBHOTO OCBOSHUS TUCIUILIMHBI PEKOMEHAYETCS MOCeNIaTh BCE BUBI 3aHATUNA B COOT-
BETCTBUH C PACIIMCAHUEM M BBIMOJHATH BCE JOMAIIHHUE 33JIaHUs B YCTAHOBJICHHBIE MPENOAABATEIEM CPO-
ku. B cimydae mpomycka 3aHATHI IO YBRXKHTEIbHBIM MPUYMHAM, HEOOXOTUMO MOJAONTH K MPEToaaBaTeIto
Y MIOJIYYUTh UHANBUIYAIBbHOE 33aJJaHUE IO MPONYIIEHHON TEME.

[lony4yeHHble 3HAHUS U YMEHHS B IPOLIECCE OCBOEHHUS JIUCLUMIUIMHBI CTYJIEHTY PEKOMEHAYETCs
MIPUMEHSATH JIJIS1 PEIICHUS CBOUX 3aJ1a4, HE 0053aTeIbHO CBSI3aHHBIX C MTPOTPaMMON TUCIIUTUIAHEI.

Brnanenne koMmneTeHIIMAMA TUCIUIUIMHBI B TIOJIHON Mepe OyleT moaTBepx)aaThcsi Bammm ymeHu-
€M peliaTh KOHKPETHBIE 3a/Ia4H.
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[TosrydeHHBIE IPU U3YYECHUN NHCLUIUIMHBI 3HAHWsI, YMEHUS U HAaBBIKH PEKOMEHIYETCSl MCIIONb30-
BaTh NIPU BBHIIIOJHEHUU KYPCOBBIX M AMIJIOMHBIX pa0OT (IIPOEKTOB), a TAK)KE HA yYEOHBIX U MPOU3BOACT-
BEHHBIX IIPAKTUKAX.

7.5 Ilepedenp MHOOPMALMOHHBIX TEXHOJOTUH, MCIOIB3YEMBIX MPU OCYIIECTBICHHH 00Opa30BaTEIbHOTO
mporiecca 1o JTUCIHIUIMHE, BKJII0Yas epeYeHb IpOorpaMMHOro o0ecriedyeHns U UH()OPMAIIMOHHBIX CIIpa-
BOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH )

[Touck nndpopmanuu B riodaapHOM cetu MHTEpHET

Pabora B 351eKTpOHHO-OUOIMOTEUYHBIX CUCTEMAX

Pa6ora B DMMOC By3a (paboTa ¢ moprajioMm u OHJIaiH-Kypcamu B cucteme moodle.izhgsha.ru)

MynbTUMeIUITHBIE JTEKLUN

PaboTa B KOMIIbIOTEPHOM KJ1acce

KommeroTepaoe TectupoBanue

Ipu usyyenuu yuebHo2o0 mMamepuana UCnoib3yemcs KOMNJIEKm JUYEH3UOHHO20 NPOSPAMMHOZ0
obecneuenus credyroujeco cocmasa:

1. Onepauunonnas cucrema: Microsoft Windows 10 Professional. TToamucka na 3 roga. [doro-
Bop Ne 9-BJ1/19 ot 07.02.2019. INocnennss moctymHas Bepcus mporpammbl. Astra Linux Common
Edition. Jorosop Nel173-I'K/19 ot 12.11.2019 1.

2. bazosenii maker nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office
Standard 2016. Beccpounast nmutiensus. Jorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Stand-
ard 2013. Beccpounas nunensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Mi-
crosoft Office Standard 2013. beccpounas nunensus. JJorosop Ne26 or 19.12.2013. Microsoft Office
Professional Plus 2010. Beccpounas nuiiensust. JJorosop Nel06-I'K ot 21.11.2011. P7-Oduc. Jloro-
Bop Nel73-I'K/19 ot 12.11.2019 1.

3. UndopmannoHHo-cripaBoyHasi cucTema (clipaBouHO-TIpaBoBasi cuctema) «KoHCynbTaHT
[Tnrocy. Cormamenne Ne MKI12016/JICB 003 ot 11.01.2016 nis ucnonp3oBaHusl B y4EOHBIX LIEJISX
O6eccpounoe. OOHOBIsIETCST peryysipHO. JIMIIEH3Ms Ha BCE KOMITBIOTEPHI, UCIOJIb3yeMble B y4eOHOM
nporiecce.

Obyuaiowumcs obecneuen docmyn (YOanenHlii 00Cmyn) K CleoyiouuM CO8PEMEeHHbIM Npo-
QeccuonanbHbiM OA3aM OAHHBIX U UHGOPMAYUOHHBIM CHPABOUHBIM CUCTNEMAM.:

WNupopmaninoHHo-cipaBo4yHasi cucreMa (cnpaBo4yHO-TIpaBoBas cucreMa) «KoHcynbTaHT
ITmrocy.

«1C: Tlpennpusitue 8 uepe3 Murepuer i yueOHbIx 3aBenenuii» (https://edu.lcfresh.com/) co
cnenyromumMu npuioxkenuamu: 1C: byxrantepus 8, 1C: Ynpasnenue Toprosiueit 8, 1C:ERP Ynpas-
nenue npeanpustaem 2, 1C: Yrupasnenue Hamei pupmoit, 1C: 3aprnaTta u yrnpaBlieHUE TIEPCOHATIOM.
OO6nauHbIii cepBuC.

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JIUCHUIIJINHbI

VYyeOHast aynuTopus Ui IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO U CEMUHAPCKOTO TUIIA, TPYIIIOBBIX U
WHIUBUIYAIBHBIX  KOHCYJbTAllMM, TEKYLNEro KOHTPOJsI M  INPOMEKYTOYHOM  aTTECTalUU.
Aynuropus, YKOMIUIEKTOBAHHAs CHEMATU3UPOBAHHON MeOENbl0 U TEXHUYECKHMMH CPEJICTBAaMH 00yde-
HUS, CIY)KAIlUMU Ul Tpe/ICTaBlIeHUs] yueOHOM MHpOpMauu OOJbIION ayTUTOPHM: MEPEHOCHONH KOM-
IBIOTEP, TPOEKTOP, JOCKA, IKPaH.

VuebHas AyauTopuda JId IMPOBEACHUA 3aHATHH JICKOMOHHOI'O 1 CEMHUHAPCKOI'0 THUIIA, I'PYIITIOBBIX

Y UHAWBUIYAJIbHBIX KOHCYJIBTAIMN, TEKYIIET0 KOHTPOJISA U MPOMEXYTOYHOM aTTecTanuu (JJabopaTopHbIX
3aHATUI). AyAUTOpUs, YKOMIUIEKTOBAHHAS CIELUAIN3UPOBAaHHON MeOENbl0 U TEXHUYECKUMHU CPE/ICTBA-
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MU O0YYeHUsI, CIyXaIUMH JUIS MpeICTaBIeHHUs yueOHol nHopMaIu OONBIION ayJUTOPUU: TIEPEHOC-
HOH HOYTOYK, JabopaTopHOE 000PYyI0BaHHUE:

1)YcraHoBKa Juisi U3MEpPEHHs KPHUBOM HaMarHMYMBAaHUS M METJIM MarHUTHOTO TUcCTepe3uca Qep-
POMarHeTHUKOB ¢ IOMOIIBIO ocLuIIorpada;

2)YcTaHOBKa JJIsl U3MEPECHUST Pa3MEpOB U OINPECIICHHE MapaMeTpoB 00bEMOB TEN TPaBHIbHOM
reoMeTpHUecKOi (POPMBL.;

3)YcraHoBKa Ui U3y4CHUS] TApMOHUYECKHUX YIIPYTHX KOJICOaHUil.;

4) YcTaHOBKA JUIS U3YYCHHs IPaJyHpPOBAHUS TEPMOIAPHI U M3y4CHUsI pabOThl TEPMOAIICKTPOre-
HEepaTopa;

5) YcraHoBKa [uisi M3Y4eHHsI 3aBUCUMOCTH COIIPOTUBIICHHUS IIPOBOAHUKOB ¥ IOJIYIIPOBOIHUKOB OT
TeMIIepaTyphl;

6)YcraHoBKa Uil M3YYCHHUs 3aKOHOB BPAILATEILHOTO JBHXKCHHS NP oMoy MastHuka OoepOe-
Ka.;

7) YcraHOBKa JUIS M3YYCHHS 3aTyXaIOMINX KOJIeOaHH! U onpeiesieHne K03 GHIUCHTa 3aTyXaHusL.;

8) YcranoBKa a1l u3ydeHHs pabOThI AIEKTPOHHOIYYEBOro ociuuiorpada.;

9) VcraHoBKa Ui M3yYeHHUs YIpyrux nedopmaruii 1 onpeaeneHue Moayns FOHra u3 gedopma-
LUK U3TH0a;

10) YcranoBKka Ajist ONPE/CIICHHs] TOPU30HTAIBHONW COCTABISIFOLICH MHAYKIIMH MAarHUTHOTO IOJIS
3emiu;

11) YcraHoBKa /ist ONPEICNICHUs [UTMHBI AJICKTPOMArHUTHOM BOJIHBI 110 crioco0y Jlexepa;

12) YcranoBka ais onpeneneHus ko3 uimeHTa BI3KOCTH KUIKOCTH MeToioM CToKca;

13) YcraHoBKa /Is ONPE/ICIICHNs] MOMEHTA HHEPLIUH MaxOBOT'0 KOJIeCa U CHJIbI TPEHUS B OIIOPE;

14) YcraHoBKa 15 OTNPE/ICIICHISI MOMEHTA HHEPIUH MaXOBOTO KOJIECa;

15) YcraHoBKa /jIsl ONIPE/ICIICHNs] MOMEHTA HHEPLIUH TeIa METOAOM KPYTHIIbHBIX KOJIeOaHHI;

16) YcraHoBKa 115 OTpeiesieHHsI OTHOLICHUS 3apsiia AJIEKTPOHA K Macce.

VYyeOHast aynutopus ISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO M CEMHUHAPCKOIO TUIA, TPYIIIOBBIX U
WH/IMBUYAIIbHBIX KOHCYJbTAlMH, TEKYILEro KOHTPOJII M MPOMEXYTOUYHOM arrecTanuu (MPaKTUYECKUX
3aHATUN) . AyIUTOpHS, YKOMIUIEKTOBAaHHAS CIIEIUAIN3UPOBAHHON MEOENIbI0 M TEXHUYECKUMHU CpeICTBa-
MU O0YYeHUs, CIyXallUuMH JUIs MpeJcTaBIeHHs yueOHol nHpopMauyu O0NbIION ayJUTOPUU: TIEpEeHOC-
HOM KOMITBIOTED, IPOEKTOP, JOCKA, JKPaH.

[Tomemenue JUISt CaMOCTOATEIIbHOMN paboTHI.
[TomernieHne ocHaIIEHO KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJIKIIIOUEHUS K ceTh «VHTepHeT» U
o0ecrnieueHreM J0CTyIa B AIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3aluy.

[Tomerienue 1st XpaHeHHs ¥ IPOPEeCCHOHATBHOTO 00CTyKUBaHUs y4eOHOro 000py10BaHHUS.
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®OH/I OHEHOYHBIX CPE/ICTB

I IIPOBCACHU A
HpOMG)I(YTO‘lHOI;’I aTTeCTallii CTYACHTOB

I1I0 UTOraM OCBOCHU JUCIHUITIIMHBI

OPU3NUKA

Hanpagiaenue noaroroBku 35.03.06 — «Arpoun:keHepus »

KBanudukanus BoIYCKHUKA — 0aKaiagp

®opma 00y4ueHHs — OUHAA, 3A0UHAA

Nxesck 2016
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EJIb U 3AJAYA TIPOMEXYTOUYHOM ATTECTAIIUU CTYJIEHTOB
IO JMCIUIIVIMHE ®U3UKA

Lenp mpoMexyTOUHOM aTTECTAIlUU - IPOBEPKA CTEIIEHU YCBOCHUS CTY/IEHTaMH Y4eOHOro MaTepuraa 3a
BpEMS U3yUEHUs AUCLUILIIMHBI, YPOBHS C(HOPMHUPOBAHHOCTH KOMIETEHIIUN TTOCTIE 3aBEPILICHUS U3YUEHUs
JTUCIUIUIAHBL.

3a1aun MPOMEXKYTOYHOM aTTECTaINH:

- OCYILIECTBUTH IPOBEPKY U OLICHKY 3HAaHUH, MTOJTy4E€HHBIX 32 KypC, YPOBHEH yCBOCHHUS yueOHOU AucC-
LUIUTHHBI,

- BBIAIBJICHHUC ypOBHSI U OIICHKA YMCHI/ISI HpI/IMeHSITb Teopemqecme 3HAHUSL HpI/I peL[IeHI/II/I HpaKTI/I‘-IGCKI/IX
3ajad,

- OIIpeIeTICHHE YPOBHS C(HOPMHUPOBAHHOCTH 3JIEMEHTOB MTPO(HECCHOHATBHBIX KOMITETCHITHIA.

J11s1t normycka K IpOMEKYTOYHOM aTTeCTalluy CTYACHTY HEOOXOIMMO TPEICTABUTh 3aKIIFOUCHUE 10 BbI-
TIOJTHEHHBIM J1a00paTOPHBIM padoTaM, OTYUTATHCS IO TECTOBBIM 3aJaHUSIM TIPOMEKYTOUHON aTTECTAIIH.

JUi1st KOHTPOJIS Pe3yJIbTaTOB OCBOSHUSI CTY/IEHTOM Y4eOHOro MaTepuaria 1o nporpaMmme JUCHUILINHBL, [0
uTOraM 00pa3oBaTENIBHO IEATEILBHOCTH B OCBOCHHHN 00Pa30BaTeIbHOTO MOJTYIIS IIPELYyCMaTPHBAETCSl YCTHBIH
sK3ameH. [Ipu OTHOCTBIO BBINOIHEHHBIX 33JAHHUSX U OTBETAX HA BOIPOCHI CTYAEHT MOXKET MOTYYUTh Ha HK3a-
MEHE MAaKCUMAJIbHYIO OLIEHKY «OTJIMYHO.

IMACITIOPT ®OHJJA OHEHOYHBIX CPEJACTB

HaumenoBanue paznena | Kox koutponu- | OmneHounbie | Onenounsie | OmeHOUYHBIE
y4eOHOM TUCIUIUIMHBI | PYeMOW KOMITe- | CpeICTBa ANl | CpEICcTBa | CpeaAcTBa s
= TeHIUH (WK ee | MPOBEPKH 3HA- | JJIS IPOBEP- | MPOBEPKH Blla-
= (Monyae) 4acTH) HHit KU yMEHHUI eHMit
S yM A
=
< (1-# sram) (2-# sram) (HaBBIKOB)
(3-# sram)
1. |MexaHuka u MoJieKy- OIIK-2 m 3.1.1 m. 3.2.1 n. 3.3.1
JsApHas ¢u3uKa
2. |DJaeKTpu4yecTBO M Mar- OIIK-2 m 3.1.2 m 3.2.2 m. 3.3.2
HETH3M
3. |OnTuka u ¢pusnka atoma OIIK-2 m. 3.1.3. m. 3.2.3 m. 3.3.3
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1. IEPEYEHHh KOMIETEHIIUA C YKA3BAHUEM 3TAIIOB UX ®OPMUPOBAHHS B
MPOILIECCE OCBOEHHS OBPA3OBATEJBbHOM ITPOT'PAMMBI

[lepeuens KOMIETEHLIUH U 3TAIbI KX (OPMUPOBAHUS

K(I)/Ih:lril:TKecH _ Coneprmanie B pesyabrare u3ydeHusi y4eOHOM IHCHUNIAHBI

i KOMIICTCHIIMHA 3HaTh Ymers Baaaers
HCIIOJB30BAHUIO OC- | OCOOEHHOCTH ¥ | OpUMeHAThL MeTO- | HaBbikamu uc-

HOBHBIX 3aKOHOB TOHKOCTH  €CTECT- | bl OCHOBAHHBIE | IIOJIL30BAHUS
€CTECTBEHHO- BEHHOHAYYHBIX HA 3aKOHAX €CTe- | 3aKOHOB €CTe-

OITK-2 HAYYHBIX JTUCIHII- JMCIMIUIMH M TIPH- | CTBEHHOHAYYHBIX | CTBEHHOHAYY-

) JMH B po)eccuo- MEHATH Ha MPAKTH- | JUCLUILUIAH IS HBIX JUCLUIIINH

HAJIBHOM JeTElb- Ke B INpoQeccruo- | JOCTUKEHHA 10- | B IpodeccHo-

HOCTH HaJIbHOM JeATelb- | CTABICHHBIX 1I6- | HAJIBHON Jes-

HOCTH nen TEIBHOCTH

B pe3yjibTaTe OCBOCHUA AUCHUIIIINHBI O6yanOIHHﬁCH JOJIKCH OBJIaJCTh OCHOBHBIMH Tpe60BaHI/I${MI/I, Xa-
PAKTCPU3yIOIIUMHA HpO(l)eCCI/IOHaHBHYIO ACATCIIbHOCTD 6a1<anaBp0B:

- 3HATh OCHOBHBIC ()yHJAMEHTAJIbHBIC 3aKOHBI KJIACCHYECKON (PH3HMKH, DIIEKTPOCTATHKHU, TOCTOSTHHO-
IO U IEPEMEHHOI0 3JIEKTPUYECKOI0 TOKA, MArHETU3MA, DJIEKTPOMArHETU3Ma, NPEACTABICHUS O 3aKOHaX
KBaHTOBOH (PM3UKH, BOJIHOBOM U KBAaHTOBOM ONTUKH, CTPOCHUH aToOMa.

- YMeTb [IOHUMAaTh (PU3NYECKUE SIBICHUS, KOTOPBIE JIEKAT B OCHOBE padOTHI 3JIEKTPUUECKUX MaIlllH,
(a1exTpoIBUTATENH, TPAaHC(HOPMATOPHI, JIEKTPOU3IMEPHUTEIbHBIE TPHOOPHI U T.11.). Mcrionb3oBaTh pusu-
YeCKHUE 3aKOHBI I IPaMOTHOM IKCIUTyaTalluM, PEMOHTA, COBEPILIEHCTBOBAHUS AJIEKTPUUECKUX MAIINH,
YCTPOWUCTB, MEXAHU3MOB, TEXHOJIOTHH C LENbIO MOBBIIEHUS X HaJEKHOCTH, TPOU3BOIUTEIILHOCTH,
sHeprocOepekeHusl. YMETb CTPOUTh I'paUKy U CUNTHIBATH C HUX HAyYHO-TEXHUYECKYIO HH(OPMAIINIO,
cOOUPATh MPOCTHIE ANEKTPUUECKUE CXEMBI.

- BJIaJ1€Th HaBbIKaMH MCII0JIb30BaHUs 3aKOHOB (1)I/I3I/IKI/I B HpOCI)CCCI/IOHaJ'ILHOI\/’I ACATCIbHOCTHU HAaBbI-
KaMH pCIICHHA KaUCCTBCHHBIX H KOJIMYCCTBCHHBIX 3a71a4, BOSBHUKAIOIINX B HpO(l)eCCI/IOHaJII)HOfI JCATCIIb-
HOCTH, HABbIKAMU U METOAAMU ITPOBCACHUA (1)I/ISI/I‘ICCKI/IX H3MepeHHI>i, METOdaMH O6pa6OTKI/I, aHajlu3a U
MMpEACTABJICHUA PC3YJIbTATOB q)HSH‘lCCKOFO IKCIICPUMCHTA C YUCTOM HOFpeHIHOCTeﬁ H3MepeHI/II>’I;
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2. OIMCAHUE MMOKA3ATEJIEV U KPUTEPUEB OLIEHUBAHUS KOMIETEHIIU HA
PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHMUSA, OIIMCAHUE HIKAJI ONEHUBAHUA

C(bOpMHpOBaHHOCTI) KaX(HOﬁ KOMIICTCHIIMU B paMKaX OCBOCHHA AVCHUILIMHBI OLICHUBACTCA 110 HIKAJIC:

- yc)oeﬂemeopumeﬂbyo, SIBIIICTCS 00S3aTCILHBIM JJIs1 BCEX 06yqafonmxca 110 3aBCPHICHUN OCBOC-
HUA JUCIUITIINHBI,

- Xopouio, XapaKTCpU3y€ETCA IMPEBBIIICHNEM MUHHUMAJIBHBIX XapaKTCPUCTUK C(bOpMHpOBaHHOCTI/I
KOMIIECTCHIHMH I10 3aBCPUICHUN OCBOCHHA JUCHUIIIIMHBI;

- OMJIUYHO, XapPAKTCPU3YCTCA MAKCUMAJIBHO BO3MOKHOH BBIPA’KCHHOCTHIO KOMIICTCHIIUN U ABJIACT-
CA BAXXHBIM KaUC€CTBCHHBIM OPHUCHTHUPOM JJIs1 CAMOCOBCPUICHCTBOBAHUS.

Jlist oueHKH cpOpPMHUPOBAHHOCTH KOMIIETEHIUH B paMKax JAUCIUILIMHBI B LI€JIOM, IIPETIO1aBaTEeIIeM
OLICHUBAETCS COAEpIKATEIbHASA CTOPOHA U Ka4E€CTBO MAaTECPHUAIIOB, IPUBEACHHBIX B OTBETAX CTYJAEHTa Ha
9K3aMEHALlMOHHBIE BOIPOCHI, PEIICHUE 3a/1a4, & TAKXKE PE3yJIbTaThl y4acTusl B HAy4YHOU paboTe, 0JInM-
MAaJax U KOHKYpCax.

Ilokazarenamu YPOBHA OCBOCHHOCTHU KOMHGTGHIII/Iﬁ Ha BCEX JTallax ux q)OpMI/IpOBaHI/ISI SABJISAKOTCA:
1-ii 3Tan (ypoBeHb 3HAHUIA):

- YMeHHe oTBeYaTh Ha OCHOBHBIC BOIIPOCHI 110 3HAHUIO 3aKOHOB (PU3UKH — YJIOBIICTBOPUTEIHHO (3).
- YMeHue rpaMOTHO He TOJIBKO 3HATh, HO U pacCyXJIaTh MO TEME 3a7aBaeMbIX BOIPOCOB — XOpoIIIo (4)
- 3HaTh 3aKOHBI (PU3UKHU HA YPOBHE HEOOXOIUMOM TSI TOHUMAHHUSI TIPUHITUTIOB PAOOTHI AJIEKTPOTEXHHU-
YECKHUX M JPYTUX MAIIMH U MEXaHU3MOB, TEXHOJIOTHH, 00CYX1aTh PU3HUECKUE TPOOIIEMBI IO UX CO-
BEPIICHCTBOBAHUIO— OTJIMYHO (5)

2-i 3Tan (ypoBeHb YMEHMIA):

- VYwmenne pelmiaTh MPOCThIC 3aa4r, TECThl C HC3HAUYNTCIIbHBIMU OILINOKaMH - YAOBJICTBOPUTCIBHO
(3).
- YMeHue pemaTh 3a7a4u, TECThI CPEAHEN CI0KHOCTU — Xopo1Io (4).
- YMeHue pemath 3a7aui, TECThI MOBBIIEHHOM CI0KHOCTH, CAMOMY CTaBUTh 337a4l — OTJIIMYHO (5).

3-i 3Tan (ypoBeHb BjajieHUS] HABBIKAMH):

- Ywmenue GopMyIUpoBaTh U peliaTh 33/1a4d U3 Pa3HBIX Pa3esioB ¢ HE3HAUUTEIbHBIMU OMIMOKaMU
- YIOBJIETBOPUTETHHO (3).
- YMeHHe HaXOJUTh MPOOJIEMBI, PEIIaTh 3a/1a49H MOBBIIICHHON CII0KHOCTH — XOpoIiio (4).
- YMeHue caMOMy CTaBHUTb 3a/1a4l, HAXOJIUTh HEIOCTATKH U OIINOKHU B PEIIEHUSIX — OTIUYHO (5).
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3 TUITIOBBIE KOHTPOJIBHBIE 3AZIAHUSA WJIU UHBIE MATEPHUAJIbI, HEOBXO/ -
MBIE 1151 OEHKHW 3HAHWI, YMEHU, HABBIKOB U (WJIN) ONBITA JESTEJIb-
HOCTH, XAPAKTEPU3YIOIINUX DTAIIBI ®OPMHUPOBAHWA KOMIIETEHIIUI B
IPOILIECCE OCBOEHHS OBPA3OBATEJBbHOM ITPOT'PAMMBI

3.1 Tunoevie 3a0anusn 0na OUeHKU 3HAHUIL, npUoOpemaemvle 8 X00€ U3yueHus OUCUUnN-
aunsl (1-it 5man)

3.1.1 Mooyns 1. Mexannka u MoJieKyJsipHasi pu3nka

1. KuHemaruka u IMHaMMKa [OCTYNATEILHOrO JABM>KEHUs. 3akoHbl HploTOHA.

2. MoOMEHT CWIJIbI, MOMEHT MMITYJIbCa, MOMEHT WHEpPIUH TOYKH, Teld. OCHOBHOW 3aKOH AMHAMUKHU

BpalaTeIbHOIO IBUKECHHUS.

Kunernueckas sHeprus u paboTa Mpu BpalaTeIbHOM JIBUKEHUH.

I"apmonunueckux konebanui. [IpyKuHHBIN, MaTeMaTHUeCKUN M (PU3MUECKUI MaSTHUKH.

3aryxatomme konebanus. Jlorapupmudeckuii 1eKpeMeHT 3aTyXaHus

Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TEOpHH.

Yucno creneHeil cBoOOABI MOJIEKYII. 3aKOH PABHOMEPHOT'O PaclpeieeHUsl SHEPTUU 110 CTEIEHAM

cBOOO/Ib. BHYTpeHHss 3HEprus ujealbHOro rasa.

8. CpenHee 4HCIO CTOJIKHOBEHMH M CpelHssl IJIMHA CBOOOTHOrO mpodera Monekys1. SIBneHus nepe-
HOCa B TEPMOJMHAMUYECKH HEPABHOBECHBIX cUCTeMax: AU(Qy3us, TEIIONPOBOAHOCTb, BHYTPEH-
Hee TPEeHHUE.

9. IlepBoe Hayano TepMoauHaAMHKH. V3omporeccsl.

10. O6parumeie n HeoOpaTuMble mporiecchl. [lorstue mukma. Lukn Kapro u ero KITJL s naeanpao-
ro rasa.

Nookw

3.1.2 Mooyns 2. Di1IeKTpru4ecTBO U MATHETHU3M

3axoH Kynona. HanpsxenHOCTb anekTpudeckoro mous E.

ITorenunan ¢. I'panguent norenuana. Ceass E ¢ rpagrieHTOM NOTEHIMANIA JIEKTPUIECKOTO MOJIA.

[IpoBonHMKY B anekTpudeckom nodie. [lone E BHyTpH npoBoHMKA.

DEeKTPOEMKOCTh YEIUHEHHOT'O ITPOBOIHUKA, c(hepbl, MIIOCKOro KoHAeHcaTopa. [lapamiensHoe u

IIOCJIEI0BATEIILHOE COEINHEHUE KOHIEHCATOPOB.

5. TlocrostHHBIHM 3nekTprueckuit Tok. Cuila TOKa, MJIOTHOCTh TOKA, OMHUYECKOE COITPOTHBIIEHUE. 3a-
koH Owma. [IpaBuna Kupxroda ans pa3BeTBICHHOH 1EMH.

6. MarunutHoe none TokoB. Hanpsbxkennocts H u uaaykiust B marautHoro nosst. CuiioBble TUHUA
MarHuTHOTO ITOJIS.

7. Hupkymnsauus Bektopa B. 3akon noiHoro Toka. BuxpeBoii xapakrep MarHuTHOro mnoss. Pacuer
TIOJIS1 JNIMHHOTO COJIEHOW/IA, TOPOUJIA.

8. ®eppomarneTuku. JloMeHHas CTPyKTypa peppoMarHeTukoB, GeppoMarHeTHK B MArHUTHOM TIOJIE.
[Ipouieccel HaMarHMYMBAHUA U TIepeMarHiuMBanus peppomMarHeTukoB. [leTns MarHuTHOTO THC-
Tepe3uca.

9. SIBnenwue snekTpoMarauTHOM HHIYKIMH. [IpaBmino Jlenna. [IpuHiun paboTel TpancdopmaTopa.
Buxpesble TOKH.

10. ITepemMeHHBIH 2JIEKTP. TOK. AMIUTATY1a, 9acToTa, (haza. JlelcTBYIONIME U aMIUTHTY/IHbIC 3HAYCHUS

[IEPEMEHHOI0 TOKA U HAIPsLKEHUS. Pe3ucTOp, EMKOCTh M MHAYKTUBHOCTD B LIETIH IIEPEMEHHOTO

ToKa. BexropHble nuarpammel. PeakTrBHOE M OTHOE conpoTuBieHue nenu. Casur (assl Mexay

TOKOM U HalIPSDKEHUEM.

el N =
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11. OcuoBnbIe TONOMKeHNs Teopun Makcsena. Tok cMelenHns U BUXpeBOe dIeKTpudeckoe none. CHcTeMa ypaBHEHHS
MakcBeiia B HHTETpaIbHOH (opMe.

3.1.3 Mooyns 3. OnTuka u pu3nkKa aTomMa

1. Unrepdepenuus cBera. YciaoBue max u min uarepdepenimu ceera. [IpuMeHeHue sSiBieHUs UH-
TephepeHIIun CBeTa.

2. udpakuus cera. Judpakunonnas pemerka. Paspemraromas ciocoOHOCTh ONTUYECKUX MPHOO-
poB. Jludpakiys peHTTeHOBCKUX JIY4CH.

3. 3axoHBI TEIIOBOTO U3IydeHus: 3akoH Kupxroga, Crepana-bonbiimana, 3akon cmenienns Buna.
KBanroBas teopust [lnanka. [IpumeHeHne 3aK0OHOB TEIIIOBOTO U3TyYEHHUS.

4. KsanroBas npupoaa csera. @OTOHBI, SHEPTUs, UMITYJIbC GoToHa. [laBienue cBera. Buemmnuii ¢o-
TOd(hPeKT.

5. BonnHoBbie cBolicTBa MUKpoUacTull, runoresa ae bpoins. CooTHOLIEHUS HEONPeIeTIeHHOCTEN
I'eitzenOepra. BomHoBas GyHKIms.

6. ATOM BOJOpOJIa B KBAHTOBOW MexaHUKe. KBaHTOBBIE YUCIIA: TIIaBHOE, OPOUTAIBHOE, MATHUTHOE U
ux ¢uznyeckuii cmbic. IIpaBuino oTéopa U ClieKTpbl UCITYCKAHUS aToMa BOAOPO/A.

7. Tpunnun 3anperta [laynu, aeKkTpoHHBIE 000JIOYKH U OPOUTANIN, CTPOSHHE AIIEKTPOHHBIX 00010~
YeK MHOT'03JIEKTPOHHBIX aTOMax.

8. 3onnHas Teopwus TBepIoro Tena. BaneHTHas, 3anpemeHHas 1 cBOOOHAS 30HBI, 3aTIOJTHEHUE UX
asiekTpoHamMu. CTpyKTypa 30H MPOBOJHHUKOB, IUIEKTPUKOB U MOJIYIIPOBOJHUKOB.

9. CobcTBeHHast U MPUMECHAS TPOBOIUMOCTb, p- U N-TIOTYIPOBOJHHUKH, p-11 —[IEPEXOABI B ITOJIYIIPO-
BOJIHUKAX.

10. BempsimutenbHbIe CBOICTBA p-n —iepexonoB. [IpuHumn paboTsl 1nona, Tpansucropa, (oToco-
IIPOTHUBIIEHHS], BEHTHJILHOTO (poTo31eMeHTa. [IpuMeHeHne noaynpoBOJHUKOB B TEXHHUKE.

3.2 Tunosble 3a1aHus A OLEHKH YMEHMH, npuodperaeMble B X0/4¢ M3YYCHHUS AUCHMILIMHBI (2-H
JTam)

3.2.1 Mooyns 1. Mexannka u MoJieKyJsipHas Gpu3suka.

1. Touka M aBMKETCS IO CIUPATIU C PABHOMEPHO BO3PACTAIOIIEH CKOPO-
CTBIO B HANPABJIIEHUH, YKA3aHHOM CTpeJIKOM. IIpu aTOM BennunHa oJIHOTO
YCKOPEHHUS TOUKH ...

1) VBenuuuBaercs, 2) yMeHbIIaeTCH,
3) He u3meHseTcs, 4) paBHa HYIIO.

M

2. Jluck Bpamaercs BOKPYT BEPTUKAIbHOM OCH B HAIIpaBJICHUU,
yKa3aHHOM Ha pucyHke Oenoii ctpenkoit. K 06oxy nucka npunoxeHa
CuJIa, HalpaBJieHHas 1Mo KacareabHo. [IpaBriibHO n300paXkaeT Ha-
MIpaBJIEHNE MOMEHTA CHJIbI BEKTOP:

1)1, 2)2, 3) 3, 4) 4.
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3. BeanunHa MOMEHTa HUMITyJIbCa TE€JIa OTHOCUTEIIBEHO HGHO,Z[BI/I)I(HOﬁ OCH U3MCHSICTCH 110 3aKOHY,

1 3
L()= —Ef +4f  npu >TOM 3aBHCHMMOCTb BEIMYMHBI MOMEHTA CUJI, ACHCTBYIOIIUX HA TEJIO,

i ‘ M|
: t t
2) 4)

OITMCBhIBACTCA Fpa(l)I/IKOMZ

M M

t
) 3)

- 2=
4. Umnynbec MaTepuaibHON TOYKHU U3MEHSETCS 110 3aKOHY p=10m + 317 (xr-M/c). Monayns

CHJIBI , HeﬁCTBYIOHlefI Ha TOYKY B MOMCHT BPpEMCHU t=4 C, paBCH H. 3anummre umcio.
SO e = 4
Z —~
5. ToukocTeHHas pr61<a H KOJIbIIO, HMMCHOIHNEC OJWMHAKOBBIC @
o o m
MAacCCBI 1 paanyChl, BpallarOoTCsa C OAMHAKOBOH YTJIOBOU CKOPOCTBIO. 1

OTHoIIIEHNE BEIUYMHBI MOMEHTA HUMITYJIbCa Tp}/'6KI/I K BCJIIMYUHEC MO-
MCHTA UMITYJIbCa KOJIbIIa PAaBHO ...

1) 10; 2) 4; 3)2; 4)1L. h

6. Ha PUCYHKAX I/I306pa)KeHLI 3aBUCUMOCTH OT BpECMCHU KOOPAUHATBI U YCKOPCHUA MaTepHaHBHOﬁ
TOYKH, KOJ'ICGJ'IIOH_IGI\/’ICH 110 TapMOHHUYCCKOMY 3aKOHY. HHKHH‘IGCK&H 4acTOTa KOJCOAHUH TOUKH paBHa.....

=151 [=F3 1.0 12 14 15 12 ;ELC 1.8 12 14 16 12 20

7. Eciu He YUYUTHIBATDH KoJieOaTelIbHbIC JBIKEHUS B TUHEHHON MOJICKYJIC YIJICKHUCJIOTO Ira3a

cO . o
2 (CM. pI/IC.), TO OTHOHICHUEC KUHETHUYCCKOU SHEPIUU BPpaAllaTCIIbHOTO ABUXKCHUA K IMTOJIHOW KMHCTHUYC-

CKOM SHEPTHH MOJIEKYJIBI PABHO ... 0 C 0
S - & @ ®
1)9; 26;313; 4
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8. Kunernueckas sneprus (B [[x) Bcex Moneky:n B 2 T HeoHa ripu Temneparype 300 K pasna ...

9. Ha pucynke npeactaBiieHbl TpapuKu QyHKITHUH
pacrpeiesieHus: MOJICKYJI UCaIbHOTO ra3a 1o CKOPOCTSIM
(pactipenenennie Makcgenia), rie — A0JS MOJIEKYII, CKO-
POCTH KOTOPBIX 3aKJIFOYCHBI B UHTEPBAJIe CKOPOCTEH OT
70 B pacueTe Ha CIUHHILY TOTO HHTEpPBAJIA.

Jnst 5TuX (QyHKIMA BEPHBIMH SIBIISIOTCS YTBEPKICHHS,

1) 278, 2) 374, 3) 528, 4) 662

fiv) 4

4TO ...(BBIOEpUTE J1BA BEPHBIX OTBETA):

1) pacnpeneneHue 1 COOTBETCTBYET ra3y, UMEHOIIEMY HAaHOOJBINYIO0 MAcCy MOJIEKYIT
2) pacrnpeziesieHue 3 COOTBETCTBYET ra3y, MMEIOIIEMY HauOOJIBIIYIO TEMIIEPATYPY
3) pacnpenenenue 1 COOTBETCTBYET ra3y, MMEIOIIEMY HAMMEHBIIIYIO MAaCCy MOJICKYIT
4) pacripeneneHue 3 COOTBETCTBYET ra3y, UMCIOIIEMY HAUMEHBIIYIO TEMIIEPaTypy

10. JlnarpaMMa IUKJIMYECKOTO MPOIecca UACATBHOTO OTHO-
aTOMHOTO ra3a MnpejcTaBiieHa Ha pucyHke. PaboTa rasa B KHJIOIKO-
YIISIX B IIUKJIMYECKOM MPOIECCEe PaBHA ...

3.2.2 Mooyns 2. DiIeKTPHUYECTBO 1 MATHETU3M

1. Ha pucyHke npeacTaBiIeHbl pe3yJbTaThl IKC-
MEPUMEHTAJIBLHOTO UCCIIEIOBAaHUS 3aBUCUMOCTH CHIIbI
TOKA B LIEMH OT 3HAYEHHUs CONPOTHUBJICHNUS, TIOJKIIIOYECH-
HOTO K UICTOYHHMKY NOCTOSIHHOTO ToKa. DJIC ucTouHMKa
U €T0 BHYTPEHHEE CONPOTUBIIEHUE COOTBETCTBEHHO

paBHBI

p.kMNa
A

500}-..--.4 1

200 |-------_4

R, Om

<
| R R

1) 12B,10mM, 2)9B,0,50uM, 3) 24 B,30m, 4) 18B,20um

Y
A
UL
0 Ur
Uc

2. ConpoTuBJeHKE, KaTyIIKa HHAYKTUBHOCTH U KOHJEHCATOP COE/IH-
HEHBI TIOCJIEZI0BATENILHO U BKITFOUEHBI B IIETIh IEPEMEHHOTO TOKA, U3MEHSI0-
mierocs no 3akony 1= 1, 41cos(3,14 t). Ha pucynke npencraBieHa ¢asoBast
JrarpaMma rajieHuid HarpspKeHUsl Ha YKa3aHHBIX dJIEMEHTaX. AMIUTUTY/IHbIC
3HAa4YeHHUs HANPSHKEHUH COOTBETCTBEHHO PaBHBI: Ha conpoTusieHnn Ur= 4 B;
Ha KaTtymke naayktusHoctu U = 5B; Ha konnencatope Uc = 2 B.

Haiitu B OMmax:
1) AKTUBHOE COTIPOTHUBIICHUE. ...; 2) UHIYKTHBHOE CONPOTHUBIICHHE. ... .. ;

3) EMKOCTHOE COTIPOTHBIICHHE ... ... ; 4) IlonHOE cONMPOTHBIIEHHE LIETIH .. ..
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3. Ha pucynke npuBeeHa netist rucrepesuca. 3/1ech A - B-

MarHMTHas MHAYKIHS IO B BemecTse, H — HanpshkeHHOCTh D  BHem-
HEro MarHuTHOro nojs. KospuutusHoii cuie Ha rpaduke COOT-
BETCTBYET OTPE30K ... C

1) OC M / "

0|/ 4
2) AM H
N
3) ON
4) OM

4. OnipeenuTh HAPsHDKEHUE Ha KOHJIEHCATOpe eMKOCThIo 2C, eciii HanpshKeHUE Ha 3aXKH-
Max Oatapen paBHo 150 B:

& 2

o ' l I of
1) 100B; 2)50B; 3)90B; 4) 60B. |

5. Jlammouku 25 Bt u 100 BT, paccunTanHbIe Ha OJTHO U TO K€ HaIPSHKEHUE, COSTMHEHBI TI0CIISI0BA-
TEILHO M BKIIIOUEHBI B CETh. [Ipy 3TOM OTHOIIIEHHE KOTMYECTBA TEIUIOThI, BBIJCIHUBIICICS HA TIEPBOU U
BTOPOM JIaMITOYKaX 3a OJTHO U TO )K€ BPEMSs, PaBHO. ..

1)4, 2)1/4, 3)1, 4)16

6. 3apsbl pacoyioKeHbl B BeplInHax kBajapaTta. Hampasnenue
pa HaPsHKEHHOCTH AIIEKTPHUYECKOTO TIOJISI B TOUYKE A COOTBETCTBYET

b a— 97 N, 5 o0

7. Ha pucyHke noka3aH JUIMHHBIN IPOBOJHUK C TOKOM, OKOJIO KOTO-
POro HaxoJUTCs HeOOobIIas IPOBOIAIIAS PAMKA.
[Tpy BBIK/IIOYEHHH B TIPOBOIHUKE TOKA 33JJAHHOTO HAIIPABJICHUS, B paM-
-= === Ke...
«—1 1) MHIYKIIMOHHOTO TOKA HE BO3HUKHET,
2) BO3HUKHET MHIYKIIMOHHBIM TOK B HanpasjieHuu 4-3-2-1
3) BO3HMKHET MHAYKI[MOHHBINH TOK B HanpasieHun 1-2-3-4

8. MaruuTHoE 1oJIe CO3/1aHO0 JIBYMS NapajuleIbHbIMU JUINHHBIMY IIPOBOJHUKAaMU ¢ ToKaMu I1 u Ip,
PacIoIOKEHHBIMU TEPIICHINKYIISIPHO TUIOCKOCTH uepTexa. Ecimu [1=21,, To BekTop B MHIyKIIMH pe3yinb-
THUPYIOLLIETO MOJIS B TOYKE A HalpaBJIEH:. ..

S
& et a 1) BpaBo, 2) BHU3, 3) BieBO, 4) BBEpX
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B 9. Ily4ok OJTHOKpAaTHO HOHU3UPOBAHHBIX U30TOIMOB MATHUS 24Mg u
e 25Mg, MMEIOIINX OMHAKOBYI0 KHHETHYECKYI0 IJHEPIrHUI0, BIETAEeT B O/1-
=y  HOPOJIHO€ MarHUTHOE I0JI€ MEPIECHIUKYISIPHO JTUHUAM MATHUTHON UH-
IyKIuK. Paguycel OKpy:KHOCTEH, 0 KOTOPBIM JIBUXKYTCS MOHbI, CBSI3aHbI
COOTHOLLIEHUEM. ..

25 24 23
1) &=578 2 E:ERQ ) B=gR 4 LR

10. BHGKTpI/IquKoe I10JI€ CO3AaHO ABYMsL OECKOHEUYHBIMU napauiCiIbHbBIMHU ITIJIOCKOCTAMU, 3apsi-
KCHHBIMH C ITIOBEPXHOCTHBIMU INIOTHOCTAMU +6 u —20. KaquTBeHHYI'O 3aBUCHUMOCTB IIPOCKIHH HAIIPA-
KEHHOCTHU 051 E, 0T KOOpAWHATHI X BHE IJIACTUH M MEX]y TUIACTHHAMU OTPaXKaeT Ipaduk ...

E vk
0 — x = X ’ v — x
] " 0

Ex Ex Ex 4

1) +0 20 2) +to 20 3) +o 2o 4) +0 20

3.2.3 Mooyns 3. Ontuka u pu3nKa aroma

1. Ha pucyHke npecraBiieHa MrHOBeHHast (poTorpadust 1 A
AIIEKTPHYECKON COCTABIISIONICH IIEKTPOMArHUTHOM BOJIHEI, TTe-
pexonsuiel u3 cpeanl 1 B cpeny 2 nepneH MKy IsipHO TpaHuULle
pasnena AB. OTHOCUTEIBHBIN MOKa3aTeIb MPEIIOMIICHUS CPEJIbI S ok 27 TERET e
2 OTHOCHUTENBHO Cpeabl 1 paBeH: h }“

1)15, 2)058; 3)0,67; 4) 1.72

3. Ha pucyHke noka3zaHa OpUEHTalUsl BEKTOPOB z
- -
HanpsvkeHHocTH d1ekTprueckoro (£) u marnuthoro ()
IIOJIEH B 3JIEKTPOMAarHUTHOM BoJIHE. BekTop ckopoctn
JJIEKTPOMArHUTHOM BOJIHBI ODUEHTUPOBAH B HaIlpaBJle- 2
HUU:

by
L¥]

\::"h

o)

1)1; 2)2; 3)3; 4)4 x

4. Ecnu B 37I€KTPOMAarHUTHOM BOJIHE, paCHpOCTPaHsIoNecs B1oiab ocu OX, KOMIIOHEHTHI BEK-
TOPOB HAIIPSKEHHOCTEN AJIEKTPUUECKOTO U MAarHUTHOTO TOJIEH U3MEHSIIOTCS 10 3aKOHY

. T\|B . T)| A
E =750sm|ewt-2x+—|—: H.=2dsm|et-Ix+—-|—
- 2 m 2 u

TO JUIMHA BOJIHBI PaBHa: Dan; 2)2mn; 3w  4)n/2

5. MoHOXpOMaTHYECKN CBET HOPMAIbHO MaaeT 1
U3 BO3/1yXa Ha TOHKHU CJIOH HJIKOCTH TOJIIUHOM h, Ko- 2
TOpas pa3JiuTa Mo CTEKIy C MOKa3aTeJIeM MPEIOMIICHUS
Ner = 1,6. Ilokazarenb npenoMiIeHus KUIKOCTU Ny <Ngy. 0
Makcumym nHTEp()EepeHIINH B OTPAXKECHHOM CBETE OyaeT
HAOII0IATHCS TIPU YCIIOBHH:

nH{H,ﬂ, KOCTH W h
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1) 2hn, = KX; 2) 2hn, + M/2= KA;
3) 2hne + 2= kN2 4) 2hn, = (2k+1)A/2.

6.01Ha 1 Ta ke TUGPAKIIMOHHAS PEIIETKA OCBEIIASTCS Pa3IMIYHBIMU MOHOXPOMATUYECKUMU U3-
JYYCHUSIMU C Pa3HBIMU HHTEHCUBHOCTSMU. Kakoll pHCYHOK COOTBETCTBYET CITy4ar0 OCBEIIECHUS CBETOM C
HaMMeEHbIIeH 9acToTo#? (J — MHTEHCUBHOCTD CBETa, ¥ — yros audpakium).

7. Ha pucynke nokasaHbl KpUBBIE 3aBUCUMOCTH CIICK- I
TPaJIbHOM MJIOTHOCTH SHEPTETHUECKON CBETUMOCTH abco- :
JIFOTHO YEPHOIO TeJA OT JJIMHBI BOJIHBI IPU PA3HBIX TEMIIE- I

I
I
I
|

parypax. Eciu kpuBasi 2 COOTBETCTBYET CIIEKTPY H3JIyue-
HUs a0COFOTHO YepHOTo Teia mpu remreparype 1500 K, To

KpuBas 1 COOTBCTCTBYCT TEMIICPATYPC (B K) 200 000 3 o
- /e HM

8. DIeKTpOH Maccoi M | 3apsiIoM € pa3oTHAIH B DJIEKTPHUYECKOM ToJe pu Hanpsbkennn U. JlnmnHa
BOJIHBI JIe¢ Bpois anekTpoHa paBHa:

h h
1)—: 2) ———: 3)hv2meU : 4) 2h~/meU
)\/ZmeU ) 2/ meU ) )

9. Ha pucyHke moka3aHbl HalpaBlieHUs naaaroiero GoTtoHa (g), pac-
cessHHOTO (hOTOHA (g’ ) ¥ 3NIeKTpoHa otayu (e). Yron paccesaus 90°, Hampas-
JIEHUE JIBIKEHUS DJIEKTPOHA OTJA4M COCTABIISIET C HAMIPABJICHUEM MaIar0IIero

—_ [n}
¢dorona yron v =30 . Eciin nmnynse nagatomero ¢porona Py, = 3(MaB-c)/m,
TO UMITYJIBC JIEKTPOHA OT/Ia4YH PaBEH:

o 234 .
11. Ckonbko o— ¥ B— (PacnaLLOB JOJDKHO TPOU3OUTH, YTOOBI g2 Th™™" IpeBpaTHIICS B CTAOUIIBHBIH U30-
2
Ton ceuHIa gPb?®.

1) 5 a—pacmamoB u 5 f — pacrnaaos; 2) 6 o—pacmaaoB u 6  — pacmaaos;

3) 7 a— pacnianoB u 4 f — pacnana; 4) 8 o— u pacnaznos 3 f — pacnaga
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Kpurepuii OlleHKH TeCTOBbIX 3aIaHUI:
«5» - BBINIOJIHEHBI TIpaBUJIbHO 10 3a1aHuid;
«4» - BBITIOJTHEHBI TPaBUIIbHO § - 9 3a/aHuif;
«3» - BBINIOJIHEHBI NIPABUIIBHO 6 - 7 3aaHUM;

«2» - BBIMIOJIHEHBI TPABUJIBHO S5 3aJIaHUN.

3.3 TunoBble 3a1aHUS 1JIS OLEHKH HABBIKOB, IPpUOOpeTaeMble B X0/1€ U3YYEeHHUS TUCHUILIMHBI (3-H
JTan)

3.3.1 Mooyns 1. Mexannka u MoJieKyJsipHasi pusnka

1. 3aBUCHMOCTH HPOIIEHHOTO TEJIOM ITYTH S OT BpeMeHH t naetcs ypasnenneM S = A+ Bt + Ct® + Dt®,
rae C=014u/c, D=0,01 m/c® u uepes kakoe Bpems t Tero Gyaer nmerh yekoperue 1m/c?? Haittu cpes-

Hee YCKOpeHHE d Teja 3a 9TOT IPOMEKYTOK BPEMEHH.

2. JIBe rupu ¢ MaccaMu 2 KT 1 | KT coeIMHEHBI HUTHIO, IEPEeKNHYTON yepe3 010k Maccoit 1 xr. Haiitu
YCKOpEHHE, C KOTOPBIM JIBUKYTCSI TUPH, U CHJIbI HATSKEHUS T, U T, HATEH, K KOTOPBIM IOJBEIIECHBI I'H-

pu. biok cuutaTh OAHOPOIHBIM AUCKOM. TpeHuem npenedpeys.

3. JIBa mapa o1uHaKOBOro paanyca R=5 cM 3akperuieHbl Ha KOHI[aX HEBECOMOI'o cTepkHs. PaccTosiHue
Mexay mapamu =0,5 m. Macca kaxaoro mapa m= 1 kr. Haiitu: 1) MOMEHT uHEpIHH J; CHCTEMBI OTHO-
CUTEJIBHO OCH, IPOXOASIICH Yepe3 CepeinHy CTePKHs MEPIEeHAUKYIIPHO K HEMY; 2) MOMEHT UHEPIHH Jo
CHCTEMBI OTHOCUTEIILHO TOW K€ OCH, CUUTAS [Iaphl MATEPHATHHBIMHI TOUYKaMH, MaCChl KOTOPBIX COCPEO0-
TOYEHBI B UX LIEHTPAX; B) OTHOCUTEIBbHYIO OIHOKY 6=(J1—J2)/J2, KOTOPYIO MBI AOMyCKaeM MPH BbIYHCIIC-
HUM MOMEHTA MHEPLMU CHCTEMBI, 3aMeHss J1 BETUYHHOMH Jy.

4. SIapo maccoit 5 Kr 6pocaroT 1Mo yriom 60° k TOPU3O0HTY, coBepinas rmpu 3Tom padoty 500 JIx. [pe-
HeOperasi CONpOTUBJICHUEM BO3TyXa ONPEAETUTh: 1) uepe3 Kakoe BpeMs AIpo yHaaeT Ha 3eMITI0, 2) Kakoe
paccTosiHue 0 TOPU3OHTATIN OHO MPOJIETHT.

5. JIBa BaroHa Maccoil M = 15 T KaXkJplif IBUKYTCS HAaBCTpEUy APYT Apyra co CKOpPOCThio U =3 M/c 1
CTAJIKUBAIOTCS MEX 1y co00i. OnpeaenuTs cxatue npyx uHbl 0y(epoB, eciiu U3BECTHO, YTO CUJIa MIPO-
NopIMoHaNbHA leopManuu U nox aerictsueM cuibl F = 50 kH npyxuna cxxumaercs Ha AL =1 cm.

6. Uemy paBHa sHeprus TerioBoro AmkeHus 20 r kuciaopoza npu temneparype 20°C? Kakas gactp 310
SHEPTUM NPUXOJUTCS HA OO IOCTYNATENbHOIO ABMKEHHSI U KaKasl 4acTh Ha JOJIIO0 BPAIaTeIbHOI0?

7. Haiitu mpupoct sHTpomuu npu npespaieHuu 1 r soast npu 0°C B map npu 100°C.

8. Haiftu BHyTpeHH!010 3Hepruio U IByXaTOMHOIO ra3a, HaxoJslerocs B cocyie oobemMoM V=2 j1 o
nasienneM p = 150 kIla.

2
9. IlpocTpaHCcTBO MEXY MapauIeIbHBIMU TJIACTUHAMM TUTOMAAb0 150 cM” Kaxk1ast, HaXOIAIUMUCS HA
PACCTOSIHUU 5 MM JIpYT OT JIpYyTa, 3aloIHeHO0 KuciaopoaoM. OHa miiacTuHa MOoAAep>KUBACTCS PU TEMIIe-
parype 17°C, npyras npu temmneparype 27°C. OnpenenuTsb KOJIUUECTBO TEMIOTHI, MPOLIEIIIEE 32 5 MUH
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MOCPEJICTBOM TETJIONPOBOIHOCTH OT OJHOM MIacTUHBI K Apyroi. Kucmopon HaxoauTcs mpyu HOPMaJIbHBIX
ycnoBusX. DPPEKTUBHBIN quamMeTp MoJieKyln kuciopona 0,36 HM.

10. neanbHblii ra3 coBepiuaeT 1ukia KapHo. ['a3 nomyuyaeT ot HarpeBartesns KOJIMYECTBO TEIUIOTHI 5,5
kJx 1 coBepmiaer padoty 1,1 k. Onpenenuts: 1) Tepmudeckuit KI1JI nukia, 2) oTHOIIIEHUE TemMIepa-
Typ HarpeBaTelis U XOJOANIbHUKA.

3.3.2 Mooyne 2. DNeKTPUYeCTBO U MATHETU3M

1.

10.

JIBa 3apsiia, HaXOIACh HA PACCTOSTHUU 5 CM, B BO3/yXe ACHCTBYIOT APYT Ha apyra ¢ cuiou 12-10-5
H, a B HEKOTOPOI HElpoBOASILEN KUAKOCTH HA paccTosHuU 10 cm - ¢ cunoit 1,5-10-5 H. Kakosa
TURJIEKTPUYECKast MPOHULIAEMOCTb KUAKOCTH?

B IIIOCKHI KOHIEHCATOP BIIETAET IEKTPOH CO CKOPOCTHI0 2-107 M/C, HAIPABICHHOH MapaILIebHO
IJIacTUHAM KoHJieHcaTtopa. Ha kakoe paccTosiHue OT CBOETO MEPBOHAYAIBHOIO HAIIPABJICHUS CMe-
CTHTCS JJICKTPOH 33 BpeMs IpoJieTa KOHACHCATOPA, €CIIA PACCTOSHUE MEKIY IIACTHHAMH 2 CM,
JUIMHA TUTACTHH 5 CM U Pa3HOCTh MOTEHIMAIOB Mex Ay riactuamu 200 B?

AJIOMHHHEBBIH MIapHK Maccoil 9 T, Ha KOTOPoM Haxomures 3apsix 107 Kir, momeimeH B Macio.
Onpenenuts BEIUYUHY HAIMPSHKEHHOCTH HAIPABIEHHOTO BBEPX DJIEKTPHUUECKOTO IOJIS, €CIH U3-
BECTHO, YTO MIAPUK I1aBaeT. [[1oTHOCT Macia 0,9-10% kr/v’.

[Inockuil KoHAEHCATOp 3apsaIuiId IPU NOMOIIM MCTO4YHMKA ¢ Hampspkenuem U = 200 B. 3arem
KOHJICHCATOp ObLIT OTKJIIOYEH OT UCTOYHMKA. KakiM cTaHeT HampshKeHHe MEXAY MIaCTUHAMMU, ec-
JIU PACcCTOSTHUE MEKy HUMH YBEITHYUTh OT NepBoHadabHOTo 0,2 MM 10 0,7 MM, a TPOCTPAHCTBO
MEX1y TIACTUHAMHU 3aTI0JHUTh CIIOJI0N ¢ € = 77

K anementy ¢ D/1C, pasnoii 1,5 B, npucoenuummm katymky ¢ conpotusieaneMm 0,1 Om. Ammep-
MeTp mokaszain cuity Toka, paBHyio 0,5 A. Korma x snmeMeHTy MpUCOEIMHUIIN MOCIEA0BATEIHHO
elre OJWH IeMeHT ¢ Takoi ke DJIC, To cuia Toka B TOW ke Karymke okasanack 0,4 A. Haiitn
BHYTpPEHHEE COMPOTUBIIEHHUE MEPBOTO U BTOPOTO DIIEMEHTOB.

Onpenenuts CHITYy TOKAa 4epe3 COMPOTHBICHUU Rj

(cM. pucyHoK) u HanpsbkeHre Uz Ha KOHIIaX 3TOTro R1 R2
conpoTuBIeHus, eci &= 4 B, £, =3 B, R; =2 Om, 1 1]

Ro=6 OM, R3= 1 Om. BHyTpeHHue conpoTHBieHHs J. J. &
HMCTOYHHMKOB TOKa 1 =T, =1 Om. Tsl Rs Sz—l_

ITo npoBoaHuKy conpotuBiaeHneM R = 3 Om teuér

paBHOMEPHO BO3pacTaromuii Tok. 3a Bpems t = 3 cek B nmpoBogHUKe Bhaenmiock Q = 200 [Ix Te-
10Tel. OnpenenuTs 3apsj, NPOLIEAINI 3a 3TO BpeMs MO0 MPOBOJHUKY. B HadaabHBI MOMEHT
BPEMEHH TOK B IPOBOAHUKE ObLT PaBEH HYIIIO.

ITpu cune Toka 3 A BO BHemIHEH 1ienu Oatapeu BbiaemseTcst MoirHocTh 18 BT, a npu cune Toka 1
A - 10 Br. Onpenenuts DJIC u TOK KOPOTKOTO 3aMBIKaHHS OaTapeu.

DNEKTPOIUIUTKA MOIIHOCTBIO 1 KBT ¢ HUXpOMOBOH CiMpanbio BKIKOYAETCS B CETh HANPSKEHUEM
220 B. CxosbK0 METPOB HUXPOMOBOM MPOBOJIOKH AraMeTpoM 0,5 MM Hao B3SITh LISl H3TOTOBIIE-
HUS CIIUpaIH, YTOOBI CIIUpaib HarpeBajach 10 temneparypsl 900 °C? Y aenbHoe cOnpOoTUBICHHE
Huxpoma mpu 0°C cocraBnsier 1 MKkOM'M, a TeMrepaTypHbIi K03(. COTPOTUBICHUS 0,410° K™
Bcé BpienuBLieecs TEII0 UAET HA HATPEBAHUE CIIMPAIIH.

[To conenonay mmuuon 0,25 M, UMEHOIIEMY YHUCIIO

BUTKOB 500, Teuer Tok 1 A. Ilnomanp momepeyHoro B, Tn ——
ceueHus coyeHouma 15 cm’. B COJICHOMJI BCTaBJIEH 12 |
JKEJIE3HBIN cepAeyHUK. HaliTh Hanps»KEeHHOCTh, Mar- ' /

HWTHYI0 MHAYKOMIO M DHEPruio MarautHoro mons 0,8 /

coneHonza. 3apucumocts B = f(H) cepaeunuka mpu- (4
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BEJICHA HAa PUCYHKE

3.3.3 Mooyns 3.0nmuka u ¢husuxa eeuwecmaa.

1. Tlpm ocBemieHny JUGPAKIIMOHHON PEMISTKHA CBETOM C JUTMHOM BOJIHBI 627 HM Ha 3KpaHE MOJYYHIIUChH
1oJsiocsl. PaccTosiHMe MeX Iy 1osiocaMy IEPBOIO MOPsiiKa OKa3anock paBHbIM 20 cM. 3Has, 4TO SKpaH
pacrnosoxeH Ha paccTossHUU 120 ¢cM OT penieTK, HAalTH MTOCTOSHHYIO PEIIETKH.

2. Ha crexnsHHyr0 tiactuHKy (N =1,6) HaHECeHA TOHKAs MPO3payHas IIICHKA C MOKa3aTeleM MpelioM-
neHus ng = 1,4, [InacTrHKa ocBelIeHa MapauIeIbHBIM ITYYKOM CBETa ¢ JUTMHOM BOJIHBI A= 540 HM, na-
JAIOMIMX Ha IUIACTHHKY HOpMalibHO. Kakoif MUHUMaIBHON TOJIIMHBI JOJDKHA OBITh TUICHKA, YTOOBI
OTpaKCHHBIE JTyYU UMENId HAUMEHBIIYIO SIPKOCTbD.

3. Jlyu cBeTa mOCJIEIOBATEIBHO MPOXOAMUT Yepe3 JBE MPU3MBI HUKOJISA, TJIABHBIE IIOCKOCTH KOTOPBIX
oOpasyroT Mexay coboit yroa 60°. OnpenennuTs BO CKOJBKO pa3 YMEHBIIUTCS WHTEHCUBHOCTH CBETA,
BBIXOJIAILIETO M3 BTOPOTO HUKOJS, IO CPAaBHEHUIO ¢ MHTEHCUBHOCTBIO JIyda, MaJalollero Ha MepBbIi
HUKOJIb, €CJIH B K&XKJI0M HUKoJE nornomaercs 10% MHTEeHCUBHOCTH CBETA.

4. Ormpenenuts dHepruio (B 9B) ¢oToHa, HCIycKkaeMoro mpu Mmepexo/ie MEKTPOHa B aTOME BOJOPO/IA C
TPETHEro Ha BTOPOU SHEPreTHUECKUi ypoBeHb. OnpeenuTh NepBblii NOTEHIIMaN BO30OYKISHUS aTOMa
BOJOPOJA.

5. Jluametp Boab(hpamMoBOil HUTH dNeKTpoiamnouku paBeH 0,3 MM, anuHa HUTH- 5 cM. [Ipu BkItoueHnu
JamMnoyky B cetb 127 B upe3 Huth Teuér Tok cunoit 0,31 A. Haiitu TemnepaTypy HUTHU JaMIIOUKH.
CuuTtatb, 4TO BCE BBIACNSAIONICECS B HUTH TEILJIO TEPSIETCA B pe3yibTaTe mydeucnyckanus. OTHole-
HUE DHEPreTHYECKUX CBETUMOCTEH BOJb(pama M adC. YEPHOTO Tela PaBHO JJIS ATOH TeMIIepaTyphl
0,31.

6. W3 cMOTpOBOrO OKOIIKA Me4n u3irydaercs moTok sueprun © = 4 k/[x/mMuH. OnpeaenuTs TeMnepary-
py Ie4H, eCiy oMb OKOIKa S = 8 cM.

7. Ha dotosnemeHT ¢ karogoM u3 1e3us (Agux = 1,8 3B ) manmator syum cBera ¢ aymHO#M BoiH 100 HM.

Haiitn HamMeHblllee 3HaUYeHHE 3aJCPXKUBAIONIEH Pa3HOCTH TMOTEHIIMAIOB, KOTOPYHD HE0OXO0IUMO

MIPUIOKUTD K (POTOITIEMEHTY, YTOOBI IPEKPATUTH (DOTOIMHUCCHUIO AIEKTPOHOB.

Boeruncnuth sHepreruyeckuit a3pdext Q peakmu: 3Li6 + 1H1—>2He3 + zHe4.

9. AKTHBHOCTP Mpernapara HEeKOTOPOTro M30TOMa 3a MITh CYyTOK yMeHbImminack Ha 30%. Onpenenuts me-
pHOJ IoJTypacnazia 3TOro JIEMEHTa.

10. Beruncnuth 1nuHy BOJIHBI 1€ bpoiiis A 31eKTpoHa, MPOIIeIEro YCKOPSOIYI0 Pa3HOCTh IOTEH-
nuanos 2,5 B.

©

3.3.4. Bonipochl i NOATOTOBKHM K JK3aMeHaM (3aueTam)
3.3.4.1. mo xkypcy «MexaHuka U MoJIeKyJIsIpHas QU3NKa»

1. Cuctemsl oTcuéra. J|BukeHre MaTepraabHON ToukH. KoopauHATHBIN M BEKTOPHBINA CIIOCOOBI €ro Onu-
canus. Kunemaruka BHKEHUS: IepeMENIeHNe, MyTh, CKOPOCTh, TaHT€HIIMAIbHOE U HOPMaJIbHOE YCKO-
peHue.

2. KpuBoJIMHENHOE JBUKEHHUE. YTIIOBOM MYTh, YIJIOBasi CKOPOCTh M YITIOBOE YCKOpPEHHE. 3aKOHBI KUHE-
MATHKH MOCTYIATEIbHOTO Y BPAIIATEIbHOTO JBUKECHHUSI.

3. IunamMuka nocrynatenbHoro apmxenus. [lepsroiit 3akon HeroToHa, Macca, cuna. Bropoit 3akon Hpto-
ToHa. Tperuii 3akoH HetoroHa. Cuiibl B MexaHUKe (TpaBUTALIMOHHBIE, TPEHUS, yrpyrue, Apxumena). Um-
MyJbC, 3AKOH COXPAHEHU UMITYJIbca. PeakTHBHOE NBMKEHHE. [[BHKEHHE LIEHTpa Macc.

4. luHaMKKa BpalaTelbHOro IBUKEeHUSI. MOMEHT cuiibl. MOMEHT uHepiui. MOMEHT HHEPIUU TPOCTHIX
Ten (BBIBOI JJIs WIHHIIpa, 00pyua). Teopema IITeitnepa.
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5. YpaBHEHHE JUHAMMKY BPALaTEIbHOTO IBUKEHUS. MOMEHT UMITy/bca. 3aKOH COXPaHEHHUsI MOMEHTA
HMITYJIbCA.

6. DHeprus, padora, MOIHOCTh. KnHEeTHYECKas! M MOTEHIMAIbHAS SHEPTHsl. 3aKOH COXPAaHEHUS YPHEPTUH.
Y nap abCONIOTHO yIPYTrUuX U a0COTIOTHO HEYIPYTUX TEI.

7. HemnepuuanbHas cucrema orcuéra. Cuibl MHEPLMH MIPH MOCTYNATEIbHOM U BpaIlaTeIbHOM JBUXKe-
Huu. Cuna Kopuonuca.

8. ITone xak hopma MaTepun. 3aKOH BCEMUPHOTO TATOTEHUS. [loJie TATOTEHUS U €ro HANpsSKEHHOCTh, 110~
TeHIHaI. B3auMoCBs3b MEX 1y HAIPSHKEHHOCTBIO M TOTEHIIMAJIOM 10JIs TAroTeHusl. KocMuueckue ckopo-
CTH.

9. [IpuHUUIIBI OTHOCUTEIBLHOCTH ABIOKEeHHS. [IpeoOpazoanus ["anmmnes u Jlopenna. CneacTBus U3 mnpe-
oOpa3zoBanwuii JIopeHma — pensATUBUCTCKUE Macca, JUIMHA, MHTEPBaJ BpeMEHHU. 3aKOH B3aMMOCBSI3H MACChI
Y SHEPTUH.

10. Mexannueckue konebanus. Kasuynpyrue cuisl. 'apmonnueckue konebanus. JudpdepenuuansHoe
ypaBHEHHE CBOOOAHBIX KojeOanuil. [IpyxuHHbIN, pundeckuili 1 MaTeMaTHUeCKUii MassTHUKU. CloxeHue
KoJ1e0aHui 0JTHOTO HAIPaBJIEHUS U B3aMMHO MEPIEHANKYIISPHBIX HAIIPaBICHUM.

11. 3aryxatomuue konebanus, quddepeHnnanbHoe ypaBHeHue. Jlorapupmudeckuii 1eKpeMeHT 3aTyXa-
Hus. JJoOpOTHOCTH KONeOaTeIbHOM CUCTEMBI. 3aTyXarouue Koiedanus: PU3n4eckoro MasiTHUKA

12. Yupyrue Bonusl. BonHoBoit nporiecc. [IpogonsHbie 1 nonepedHbie BOTHBL. Y paBHEHUE OJHOMEPHOU
BosHBL. [luddepennmansnoe ypaBHeHHE TUIOCKOH OJJHOMEPHOM BOJHBI. DHEPrus, IepeHOoCHMasi BOJHOM.

13. Crostane BostHbI. Da3oBas ¥ rPYIIIOBasi CKOPOCTh BOJIH. 3BYKOBEIC BOJHBL. YJIBTpPa3ByK. D dekT
Homnunepa.

14. OCHOBHBIE NONOKEHNS MOJIEKYJIIPHO-KUHETUYECKON T€OpUH ra3oB. MneanpHelii raz. OCHOBHOE
ypaBaenne MKT ua. razos. Crnenctus u3 ypasHenuss MKT un. ra3os: yp-uue Knaitnepona —
MenpeneeBa, U30MpoOLECCHI, 3aKOH J[anbToHA.

15. Pacnipenenenue MakcBenia o CKOpOCTsIM, HauOosiee BeposaTHast CKOpocTh Mojekyl. OnsiT HITepHa.
bapomerpuueckas popmyna. Pacnpenenenue bonabimana.

16. SIBnenus nepenoca. I'paanent ¢puznyueckoil BenuyuHbl. TernaonpoBogHOCTh, AU(PPY3Hsl, BI3KOCTb.

17. 3akoH pacnpe/eneHust SHEPTHH MO CTETIEHsAM CBOOO B! MOJIEKYI. BHYTpeHHsIs1 SHEpTrHsl HeaabHOro
rasa. [lepoe Hauasio TepmoinHaMuku. TermnoémkocTu razos. PaboTa paciivpenus uj. raza npu pasiand-
HBIX IIpolieccax.

18. AnmnabaTtudeckuii U MONUTPOMHBIHN Mporecchl. [TokazaTensb MONMUTPONHI sl U30IPOLIECCOB.
19. Hukasl. O6patumsbie 1 HeoOpatumslie npoueccsl Lukn Kapno. Ternossie mammnsl. KI1/] nuxiios.

20. IIpuBenénnas temnora u 3HTponus. CBONCTBA HSHTPONHUHU. TepMoInHaMHUUYecKasi BEPOATHOCTD U JH-
Tponus. Bropoe Hayaio TEpMOAMHAMHUKN. DHTPOIHS B U30ITPOLIECCAX.

21. PeanbHble raszsl. YpaBHenue Ban-nep-Baansca. M3oTepmsl Ban-nep-Baansca n nux ananus. Kputu-
4yecKas TOYKa. BHYTpEeHH:s DHEprUs peajabHOro rasa.

22. ®a3bl ¥ arperaTHOE COCTOsIHUE BellecTBa. Kunenue u KoHAeHcalus, MIaBJIEHUE U KPUCTATUTU3ALUS.
p-T — nuarpamma cocTtosiHus BoAbl. TpoiiHas Touka. @a3oBble nepexoasl nepBoro poaa. da3oseie nepe-
X0J1bl BTOpOro poaa. I3amenenue sutponuu mnpu pa3oBbix nepexogax. CxKeHUE Ta30B.
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3.3.4.2. no kypcy «JIeKTPUIecTBO U MarHeTU3M»

1. DnexkTpudeckuii 3apsil, 3aKOH coXxpaHeHus 3apsaa. 3akoH Kynona. Dnexkrpuueckoe nose. Hanpsixen-
HOCTb JIEKTpUUECKOro 1moJjsi. HanpspkeHHOCTh 1MoIst OT TOYeUHOTro 3apsjia. CUIIOBbIE JIMHUM HAMIPSKEH-
HOCTH 3JIEKTpocTaThyeckoro mnoss. [IpuHiun cyneprno3unuu nojei. dnexkrpuueckui qunois. [lone qu-
OIS

2. TloTok BeKTOpa HANPSHKEHHOCTH 3JieKTpuueckoro nojsi. Teopema ["aycca. [Ipumenenue teopemst I a-
ycca Ui pacdeTa dJIEKTPUUYECKOTO MO CUCTEM 3apsIoB (o0 MPOTsHKEHHAs TIOCKOCTh, KOHIEHCATOP, 00
JUIMHHAs 3apshKeHHAas HUTh, cdepa, map).

3. Pabota no nepemenieHuo 3apsaa B aJieKTpocTarnyeckoM nose. Lupkymsamus Bekropa E. [Torenmm-
QJIBHBIN XapakTep IeKTpocTaTndeckoro nos. [lorennnan. HanpsokeHHOCT Kak IpaMeHT MOTEHIHaNa
NEKTPUYECKOTO TOJIsI. DKBUIIOTEHLIMAIbHbBIE TIOBEPXHOCTH. BblUKciieHNE pa3HOCTH MMOTEHIMAIIOB 3J1. 110-
JIs1 OT CUCTEM 3apsi1oB (TOUYCUHBIN 3apsil, 00 NPOTSHKEHHAsS! IJI0CKOCTh, 00 JUIMHHAS 3apsKeHHas! HUTb,

chepa, map).

4, HpOBOI[HI/IKI/I B JJICKTPUYCCKOM IIO0JIC. I/IHI[YI_II/IpOBaHHLIC 3apsabl. SHGKTpOCTaTI/I‘leCKOC OKpaHHUpOBa-
HUC. I[I/II—)JICKTpI/IKI/I B DJICKTPHUYCCKOM IT0JIC. HOJI?IpHI)IG N HCTIOJIAPHBIC AU3JICKTPUKH. Honslpmaum{ JAHN-
OJICKTPHUKOB B SJICKTPUYICCKOM IT0JIC.

5. DnekTpuuecKoe moje B IuJIeKTpuke. BekTop nonspuzoBanHoCTU. JU3nekTpuyeckas BOCIPUUMYH-
BOCTb U JUBJICKTPUYCCKAsA NPOHHUIACMOCTb CPCbI. BGKTOP HAIMPsS’KCHHOCTU U BEKTOP JJICKTPHUICCKOIo
CMENICHUS EKTpocTaThuueckoro nois. CerneroanekTpuku. [Ibe30rhdexr.

6. BHCKTpoeMKOCTB YCAUHCHHOI'O ITPOBOJAHHKA, C(l)epbl, INIOCKOI'0O KOHACHCATOpaA. HapannenLHoe H 110-
CJICA0BATCIIbHOC COCAMHCHHNEC KOHJACHCATOPOB.

7. BHCPFI/ISI QJICKTPHUYCCKOTO IMOJIA 3apsKEHHBIX TECJI, INIOCKOT'0O KOHACHCATOPA. BHCPFI/ISI, o0BbeMHas IIOT-
HOCTB SHEPI'UH SJICKTPUUICCKOT'O ITOJIA.

8. IToCTOSTHHBIN IEKTPUIECKUN TOK, YCIOBUS €ro cyniecTBoBaHus. Cria TOKa, INIOTHOCTh TOKA, OMUYe-
ckoe cornpoTuBieHue. [lapannensHoe u mocieaoBaTebHOE COeAMHEHUE CONPOTUBICHUH. 3aBUCUMOCTh
COIPOTHBIIEHUS IIPOBOIHUKOB OT TeMIleparypbl. 3akoH Oma 1t yuactka uenu. 3akoH Oma B nuddepen-
UaIbHOM opme.

9. CropoHHHE CHUIIBL. DIEKTPOABUKYIIAsl CUIa HICTOYHUKOB TOKA, HANpsDKEHHE. 3aKoH OMa 171 OJIHOM
uenu. [IpaBuna Kupxroga.

10. PaboTa 1 MOIIHOCTH MOCTOSTHHOTO TOKa. 3akoH JIxoyns — Jlenna. 3akon Jxoynsa —Jlenua B qudde-
penmmansHoit popme. KIIJ] anekrpudeckoii memnu.

11. 3akon OMa u 3akoH [[>oyiis JIeHI1a u3 Kjaccu4eckon Teopuu mpoBoAUMOCTH. HemocTaTku kitaccu-
YECKON TEOpUHU MTPOBOJIUMOCTH

12. DnexTpuueckuii TOK B razax. HecamocTosTenbHbIN Ta30BbIi pa3psa. CaMOCTOATENbHBIN ra30BbIi
paspsan. Tieromumii, ICKpOBOM, AYTrOBOM, KOPOHHBIN pa3psabl. [lnaszma.

13. MarauTHo€ 1moJjie TOKOB. HaHpH}KeHHOCTB U MHAYKOWUA MAaroHuTHOT'O I10JIA. CuItoBBIC JIMHUY MarHUT-
HOTI'O ITOJIA. HpI/IHI_II/IH CYNCPIIO3UTTHH. 3akoH BHO-CaBapa-HaHnaca " €ro NpuMCEHCHUC K paCyCTy Mar-
HUTHOTO IOJIA OT MPAMOI'0O U KPYTOBOT'O IIPOBOJJHUKA C TOKOM.

14. Iupkynsauus BekTopa B. 3akoH nmonHoro Toka. Buxpesoii xapakTep MarHUTHOro noisi. Pacuer nmosst
COJIEHOW[IA, TOPOUAA. DIEKTPOMArHUTHI.
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15. Cuna Amnepa. BaumogeiicTBre napajieabHbIX TPOBOAHUKOB. MarHUTHBIM MOMEHT PAMKH C TOKOM.
Bpamaromuii MOMEHT paMKH ¢ TOKOM B MarHuTHOM ToJie. [TpuHiun paboThl 371€KTpoIBUTATENEH.

16. [Torox BekTOpa MarHuTHOM nHAYKuKU. Teopema ["aycca ans marautHoro nossi. Pabora o nepeme-
LICHUIO IIPOBOJHMKA U KOHTYpa C TOKOM B MarHUTHOM II0JI€.

17. Cuna JlopeHua. [IBmkeHue 3apsHKEHHBIX YAaCTUIL B MATHUTHOM ToJie. [IpuHIMI paGoThI IIMKIOTPOHA.
Dddexr Xomna.

18. MarauTHbIE MOMEHTBI, MEXaHUYECKHUE MOMEHTBI UMITYJIbCa (OpOUTATBHBIC M CIIMHOBBIC) DJIICKTPOHOB
1 aTOMOB. /lnamarHeTuku, napamMarHeTHku, peppomMaroeTuku. HamaranueHHoCTh. MaruutHas BOCHpH-
MMYHUBOCTb U IPOHUIIAEMOCTh MarHeTUKOB. /[na- u mapaMarHeTUKH B MarHUTHOM TOJI€.

19. ®eppomarneruku. HamarHuueHHOCTb, JOMEHBI, JOMEHHBIE TpaHulibl. [Iponieccsl HaMarHMUMBaHUS U
nepeMarHu4uBanus peppomMarHeTHkoB. [1eTss MarHUTHOTO rucTepe3nca U OCHOBHBIE MATHUTHBIE XapakK-
TEPUCTUKHU (PeppOMarHEeTUKOB. MarHUTHBIC MaTepHajIbl U UX IPUMEHEHHUE B DJIEKTPOTEXHUKE.

20. SIBnenwue s1eKTpoMarHuTHOM HHAYKIMH (3aKkoH Papanes). [Ipasuno Jlenua. BuxpeBbie Toku U UX
npuMenenue. [lpupona 3nekTpoaBUKyIIE CUITBbI ABJICHUS JIEKTPOMArHUTHONW MHAYKIMHU (cuiia JlopeHia
U BUXPEBOE dJIeKTpruecKoe moJe). [Ipunamumn paboTs! Tpanchopmaropa.

21. I/IHI[YKTI/IBHOCTL. SIBneHue CaAMOUHIAYKIHUHU. Toxu IIpU 3aMbIKAHUHW U Pa3MbIKaAHWU LECIIU C UHAYKTUB-
HOCTBIO. SIBIEHHE B3aMHOM WHAYKIHUHU. BHCPFI/ISI 1 00bEMHAS INIOTHOCTD OQHCPIur MarauTHOIO I10JIA.

22. [lepeMeHHBIH 27EKTPUUECKUN TOK. AMIUIMTY1a, 4acToTa, ¢a3a. JlefcTByIolMe U aMIUIUTY IHbIE 3Ha-
YEeHUs IEPEMEHHOr0 TOKa U HanpspkeHus. ['eHepalns nepeMeHHOro ToKa.

Pe3ucrop, eMKOCTh U HHAYKTUBHOCTD B LIEMH IEPEMEHHOT0 ToKa. OMUYECKOE, EMKOCTHOE MHAYKTHBHOE
CONPOTUBIICHNE. BEKTOpHBIE THarpamMmBsl.

23. IlocnenoBaTenbHO COEAUHEHHEIE PE3UCTOP, KOHACHCATOP U UHAYKTUBHOCTD B LICIIU ICPEMECHHOT'O TO-
Ka. PeakTHBHOE U ITOJIHOE COIIPOTUBJICHUC IICIIN. C,I[BI/IF (1)2131,1 MCKAY TOKOM U HAIIPSAKCHUCM.

24. Pe30HAaHC TOKOB M HAMPsKEHUHN B IIEMH MEPEMEHHOT0 TOKa. MOIIIHOCTH B LI€TIH IEPEMEHHOTO TOKA.
Koaddutment momHocTH.

25. DrekTpruyecKue KojiebaHus B KojiebareabHOM KOHType. CBOOOIHBIE 3JIEKTPUYECKHE KOJICOaHN .
JuddepennnanbHoe ypaBHEHHE CBOOOIHBIX AIEKTpUUECKUX Koiebanuit u ero pemenue. ®opmyna Towm-
COHa.

26. JIludepennmaibHOe ypaBHEHHE 3aTyXaOMIUX KOJICOAHUI U ero penieHne. JlekpeMeHT 1 jorapudmMu-
YeCKUIl IeKpEMEHT 3aTyXaHHsl dJEeKTpUUECKUX Konebanuil. JloOpoTHOCTh K0J1e0aTebHOTO KOHTYpA.

27. InddepennuaibHOe YpaBHEHHE BRIHYKICHHBIX dJICKTPHUSCKUAX KOJICOAHHI U €T0 pelicHre. AMIUTH-
Tyna u ¢a3a BEIHYXJACHHbBIX KojebaHuil. PezonaHc.

28. OCHOBHEBIE TTOJI0KECHUS TCOpHUUn Makcgeniaa. Tok cMenieHus. BI/IXpCBOC QJICKTPHUICCKOC U BUXPECBOC
MAar"auTHOC I10JI4. ypaBHCHI/I}I Makcgeiia B HHTCFpaHBHOﬁ (bopMe.

29. DnexTpoMarHuTHEIE BOMHEL JnddhepeHnuansHoe ypaBHEHNE dJICKTPOMAarHUTHOW BOJTHBI M €TO pelie-
HUe. YpaBHEHUE IOCKOW BOJIHBI. DHEPTUS 3JIEKTPOMArHUTHBIX BOJH. BexkTop YMmosa-Iloiitunra. Illkana
JJIEKTPOMATrHUTHBIX BOJIH.

3.3.4.2. mo kypcy «OnTuka u pusuka aroma»

1. CBeToBbIE BOJIHBI. DJIEKTPOMarHUTHas IPUPO/ia CBETOBBIX BOJIH. [loka3arens npenoMieHus Cpeabl.
3aKOHBI OTPa)KEHUS U MPETOMIIEHHSI CBETA, IIOJTHOE BHYTPEHHEE OTPaKEHUE.
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2. Nntepdepennus cera. [Ipunnuns! HaOmoneHUst UHTEp(EPEHIIUH, KOT€PEHTHBIE BOJIHBI, ONTH-
YecKast pa3HOCTh X0/Ia IByX KOTepEHTHBIX JIy4ei, ycioBrue Max u min uarepdepenyn ceera. OnbIT
FOnra. Mutepdepennys Ha TOHKUX TUIEHKaX, Koyblia Hetotona. Ilpumenenune siBineHust HHTepQepeHInu
CBeETAa.

3. Audpaxuus ceeta. [Tpunnun [toiirenca-®Openens, nudpaxims ceera. Meroxa 30H Openerns.
Judpakuus Ha MaJIBIX OTBEPCTUAX U MasioM aucke. udpakuus @paynrodepa ot ogHoi menu. Ju-
¢bpakuroHHas penierka. Pazpemaromas criocoOHOCTh ONTUYECKUX MPUOOPOB. [udpakiuns peHTreHOB-
CKUX Jyuel, popmyna Bynwsga-bperra.

4. IMonspuzanus ceeta. EcTecTBeHHBIN U MOJISPU30BaHHbBIN CBET. 3akoH Maitoca. [lomsipuzanus
CBETA MPH OTPAKEHUH, 3aKOH bprocrepa. J[BoliHOE nydenpenoMieHHe, MOJIpor/bl. BpameHnue miocko-
CTH noJsipu3anuu cBeta. MckycctBennas anuzorponus. [Ipumenenue signeHus noiaspusanuu ceera. Juc-
nepcust CBeTa.

5. TenoBoe u3nydyeHue. XapakTEPUCTUKU TEIUIOBOTO U3JTYYEHUS: SHEPreTUUECKast CBETUMOCTb,
CHEKTpalibHAsl YHEPT. CBETUMOCTD, CIEKTPaibHAs TUIOTHOCTh YHEPT. CBETUMOCTHU U €€ 3aBUCUMOCTH OT
JUTHHBI BOJTHBI U3ITydeHUs. AOCOIIFOTHO YepHOE TeJIO. 3aKOHBI TEIUIOBOTO M3ITY4YCHHS: 3aK0H Kupxroda,
Credana-bonbpiiMana, 3akoH cMmelleHus: Buna. Ynetpaduonerosas karactpoda. KBantosas teopust
[1nanka termnoBoro uznyuenus, popmyna [lnanka. [Ipumenenne 3aKOHOB TEIIOBOTO U3JIy4EHUS

6. KBanroBast mpuposa ceeta. @OTOHBI, SHEPTHs, UMITYIbC GoToHA. JlaBieHue cBera. BHemHuMi
dotorddekr, 3akoHbI BHemHETO GoTtodddekra, ypaBHeHue DitHmrerHa. Iddekt Komrrona. EnuacTBO
KOPITYCKYJISIPHBIX M BOJTHOBBIX CBOWCTB CBETA.

7. Teopus aroma Booposa 1o bopy. 3aKOHOMEPHOCTH B JIMHEHYATHIX CIIEKTPaX UCIYCKaHUs
aToma BOJIOPOJa, mocTynaTsl bopa, u3inydeHue u MOrJIoIeHUE CBETa aTOMaMHt BemiecTsa 1o bopy. ®op-
Myia banemepa.

8. BonmHOBBIE CBOICTBa MUKPOYACTH, THIIOTE3a Jie Bpoiiis, onbIThl O AU(PaAKIIH HJIEKTPOHOB.
CootHolieHus HeonpeaeneHHocTel [elizen0bepra: KoopAMHATa-UMITYJIBC, SHEPTUS — BpEeMs KHU3HU Yac-
THUI], €CTECTBEHHAsI LIMPUHA CIIEKTPaIbHBIX JUHUI. BonHoBas pyHkus u ee puznueckuii cmbici, Boin-
HOBasi (PYHKIMS U BEPOSITHOCTh HAXO0KJICHUS YaCTHUIIbI B 3aJaHHOM 00bEeMe IPOCTPAHCTBA. Y CIIOBUE
HOPMHPOBKHU.

9. 3akoHbl ABIKeHUS MUKpodacTull. YpaBHuenue Llpenunrepa. Ypasuenune [llpeaunrepa mis
CTAallMOHAPHBIX COCTOSHUI MUKpoUacTUll. J[BukeHne cBo60AHOI MUKpPOUYACTHUIIBI B OJJTHOMEPHOM IPO-
CTpaHCTBE. MHUKpOUYaCTHIIa B OJJHOMEPHOH TIIyOOKOM MOTEHIIMAaIbHOM siMe. KBaHTOBaHME YHEPTUU U UM-
nyibca yactull. Hanbosee BeposTHOE HaX0XKICHUE YaCTHIIbI B TOTEHIIMAIbHON siMe. TyHHENbHBIN 3¢-
Gexr.

10. Atom BoJI0po/ia B KBAaHTOBOHM MexaHuke. KBaHTOBBIC YHCIIA: TJIaBHOE, OPOUTAIBHOE, MATHUT-
Hoe M uX (pusuyeckuii cMbic. [IpaBuiio oTOopa 1 CIIEKTPHI UCITYCKAaHUSI aTOMa BOZIOPO/Ia.

11. Cnun snextpoHa u onbIThl [lITepHa-I'epnaxa, cnuHOBOE KBAHTOBOE YHUCIIO, PepMUOHBI U 60-
30Hbl. [Ipuanun 3anpeta [laynu, s5mekTpoHHBIE 000JIOUYKH U OpOUTAH, CTPOCHHE YJIEKTPOHHBIX 0007104YeK
MHOT'O2JIEKTPOHHBIX aToMmax. Tabnuiia Meneneena.

12. Topmo3HOE U XapaKTepUCTHYECKOE PEHTTEHOBCKOE H3iTydeHue, popmyna Mosnu.

13. CrioHTaHHOE ¥ BRIHYXJIEHHOE H3mydeHre. HopmanbHast 1 MHBEpCHast HACEIICHHOCTh YHEepre-
TUYECKUX YpOBHEH, MPUHIMN paboThl Na3epa. [Ipumenenue na3epos.

14. 3onHas Teopus TBepAOTO Tea. BaneHTHas, 3anpenieHHast 1 CBOOOHAs 30HBI, 3aTIOJTHEHUE UX
anekTpoHamMu. CTPYKTypa 30H IPOBOJHUKOB, TUAIEKTPUKOB U MOIYIPOBOIHUKOB
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15. CobOcTBeHHAs M MPUMECHAs! IPOBOAUMOCTD, p- U N-TIOJIYIIPOBOAHUKH, p-1 —TI€PEXO0/IbI B TIOJTY-
MPOBOAHMKAX. BeImpsiMuTeabHble CBOMCTBA p-n —niepexooB. [Ipunuun paboTs! Aroaa, TpaH3ucTopa, dho-
TOCOIPOTUBIIEHUS, BEHTUIILHOTO (poTo3nemenTa. [IprMeHenre nomyrnpoBOJHUKOB B TEXHUKE.

16. Ctpoenue atomHoro siapa. [Ipupona siaepHbix cuit. Jlegekt Mace 1 SHEPTHsI CBS3H sIIEP.
VY nenbHast 3HEPrUs CBSI3U U €€ 3aBUCUMOCTH OT MacCOBOT'O YHCJIA 3JIEMEHTOB. fliIepHbIe peaKIu, 3aKOHbI
COXpPaHEHHUA MpH peakuusax. Peakiuu nenenus u HenHas saaepHas peakius, siiepHblid peakTop U aTOMHAs
sHepreTHka. TepMosIepHbIe peakluu.

17. PamnoaktuBHOCTh. CTaOMIIBHBIE U PAJIMOAKTUBHBIC U30TOMBI, O.-pacnai, - pacnam, y-
u3NydyeHue. 3aKOHbl paInoaKkTUBHOrO pacnana. Ilepuoxa nonypacnanga. AktTuBHOCTh. EcTecTBeHHas pa-

JANOAKTUBHOCTD.

18. DniemenTapHbie yacTHIlbl. DOTOH, JIEITOHBI, ME30HBI, HYKJIOHBI, TUTIEPOHBI U UX OCHOBHBIC
XapaKTepUCTHKU (Macca, BpeMs KHU3HU, 3apsijl, CIIMH, B3auMo ieiicTBue). YacTuilpl U antuyactuilsl. [pe-
BpAIIEHUs YaCTHI] U 3aKOHBI COXpaHeHus1. THIbI B3aUMOCHCTBUS MEXK/Ty YaCTULIAMU U HOCUTEIH B3au-

MozeicTeuii. KBapku.

4. METOANYECKHUE MATEPHAJIbI, ONPEJE/ITIOLIAE TPOUEAYPBI OHEHUBA-
HUsA 3HAHUHW, YMEHUU, HABBIKOB U (UJIH) OIIBITA JIEATEJIbHOCTH, XAPAK-
TEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUU

IIpouenypa oueHMBaHHUA 3HAHUN, YMEHH i, HABBIKOB M (MJIM) ONBITA JeSITEIbHOCTH

aHaAJIM3UPOBATH BO
B3alMOCBS3H SIBJIE-
HUS M IPOLIECCHI,

BOEHO YaCTUYHO, HO
npoOesbl HE HOCST CY-
IIECTBEHHOT'O XapaKTe-

CoBokymHOCTh 0kH- | Komme- | CopepikaHue OIEHOYHBIX 3aaHHi ISl BBISBICHHS C(HOPMHUPOBAH-
JIaeMBIX PE3YJIBTATOB | TEHLIUHM | HOCTH KOMIIETEHIMHI y CTY/IEHTOB 10 3aBEPIIECHUH OCBOEHHSI JIUC-
o0pa3oBaHUs CTY- [UTUTHHBI
JIEHTOB B (hopme
KOMITETEHITHIA TI0 (YpoBEHb OCBOEHNS)
3aBEPIICHUHU OCBOE-
Y 10BIETBOPUTEIHLHO Xopoo OtinyHO
HUS JUCIUTUTAHBI 3)
(4) ()
3uartp (1-i 3Tan): OIIK-2 | OGyuatomuiics umeer | OOydaromuics OO6yyaromwmiics
3HAHWS TOJBKO OCHOB- | TBEPJO 3HAET Mare- | IyOOKO U MPOYHO
6a30Bbie 3aKOHO- HOTO Marepuaia, Ho He | puaj, rpaMOTHO M | YCBOWII IPO-
MEPHOCTH €CTCCT- YCBOMJI MHOTHX €TO JIe- | IO CYIECTBY M3J1a- | TPAMMHBII MaTe-
BCHHOHAYYHBIX TTHC- Tajiei, I0MYCKAeT He- | TaeT ero, He JIOMyC- | pHall, HCUEPIIbI-
[UTUTAH TOYHOCTHUB (POPMYIIU- | Kas CYIIECTBEHHBLIX | BAIOLIE, MOCIEN0-
POBKE ¥ HAIlMCAHUU HETOYHOCTEH B [0~ | BATENIBHO, YETKO U
(GopMy1 3aKOHOB (DU3K- | HUMAHWU 3aKOHOB | JIOTHYECKH
KU buzuku CTPOMHO €ro us3-
naraet
Ymers (2-1 3Tam): OIIK-2 | Conepxxanue kypca oc- | Coaepkanue kypca | OOyuaromuiics

OCBOEHO TTOJIHO-
CTbIO, BCE MpENy-
CMOTpPEHHBIE TIPO-

rI1y0OKO M POYHO
YCBOMJI MaTepHall,
MCUEPIBIBAIOLLE,
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IPUMEHSATH U1 UX
pa3pelieHns OCHOB-
HBbI€ 3aKOHbI €CTECT-
BO3HAHMS

pa. IIpu oTBeTax Ha mo-
CTaBJICHHBIE BOIIPOCHI
OO0yuaromuiicst UCTIbI-
THIBACT TPYAHOCTH B
MMOHUMaHHWH 3aKOHOB
busukw,

rpaMMoOi 00yUJeHUs
yueOHbIe 3aJaHus
BBITTOJTHE-
HbL.O0y4aronmiics
JIEMOHCTPHPYET T10-
HUMaHUE 3aKOHOB
(bu3ukH, HO AOITyC-
KaeT OUIMOKU B Ha-
nyucaHuu ux Gop-
MYJI.

MOCJIEI0BATENbHO,
YETKO U JIOTHYe-
CKH CTPOMHO €ero
u3naraer. /J[eMoH-
CTpUPYET XOPO-
1iee IOHUMaHUE
3aKOHOB (PU3HKH

Baaners (3-it
JTam):

METOJIaMU MaTeMa-
TUYECKOT0 aHain3a
Y MOJICTTUPOBAHUS,
TEOPETHUYECKOTO 1
AKCIIEPUMEHTAIBLHO-
r'0 UCCIIEIOBAHUS,
METOJI0JIOTHUEH ca-
MOCTOATEJIBHOM pa-
0OTBI

OIIK-2

ConeprxaHue TMUCLHUII-
JIUHBI OCBOEGHO YaCTHY-
HO. 3a/1aHus BBINOJIHE-
HBI, HO B HUX UMEIOTCS
omn6Oku.Ilpu pemenun
3a/1a4 U MpH OTBETE Ha
MOCTABJICHHBIN BOIPOC
OO0yyaromuiicst UCIIbI-
TBIBACT TPYAHOCTH B
3HAaHWUU U TIPUMEHEHUU
3aKOHOB (DU3UKHU TSI
00BSICHEHUS PaOOTHI
INMEKTPOTECXHUICCKUX U
JIPYIUX YCTPOWCTB

Coneprxanue 1uc-
IUTUTUHBI OCBOCHO
IIOJIHOCTEIO, HEOO-
XOJIMMBIC TTPAKTH-
YeCKHe KOMITeTEH-
IIUM B OCHOBHOM
c(OpMHPOBAHEI.
OOyyaromuiics fe-
MOHCTPHUPYET I10-
HUMaHUE 3aKOHOB
¢usuku B pabote
Pa3JIMYHOTO poJia
TEXHUYECKUX YCT-
pOMCTB.

OO0yuaromuiics
rI1yOOKO ¥ MPOYHO
YCBOWJI MaTepuall,
MCYEPIBIBAIOIIIE,
HI0CJIEI0BATENbHO,
YETKO U JIOTHYe-
CKH CTPOMHO €ro
uznaraet. Cop-
MUPOBaHBI MPaK-
TUYECKHE KOMIIE-
TEHIUU. Y MEET
TECHO YBSI3bIBATh
TEOPHIO C TIPAKTH-
KOW.

OcBoeHue JAUCHHUIIIINHBI 3aKaHYNBACTCA HpOMe)Ky'TO‘-IHOI\/’I aTTecTaluen 06yqa10u1nxc;1.

[IpomexyTouHas aTTecTanys NpU3BaHa OLIEHUTh KOMIETEHIINH, CHOPMUPOBAHHBIE Y 00yUarOLIXCs B
nporecce 00y4eHus: U 00eCeunTh KOHTPOJIb KadyecTBa OCBOCHHUS IPOTrpaMMel. JIJ1st KOHTPOIIs pe3yiib-
TaTOB OCBOCHUS 00yYaIOIIMMHUCS y4eOHOr0 MaTepralia o JUCIUILINHE, IPOBEpKa U OLIEHKA 3HaHUH,
MOJTyYEHHBIX 3a ceMecTp (Kypc), pa3BUTHUS TBOPUECKOTO MBILIEHHSI, TPUOOPETEHUS] HABBIKOB CaMO-
CTOATEIbHON pabOThI, YMEHUS IPUMEHATh TEOPETUUECKNE 3HAHUS IPU PEILIEHUHU MPAKTUYECKUX 3a-
Jla4, OLIEHKH 3HaHUH, yMEHUH, HAaBBIKOB U YPOBHS C(POPMUPOBAHHBIX KOMIETEHIUI 00ydaronuxcs
[IPEAYCMaTpUBAETCS DK3aMEH.

DK3aMeH MOXeET OBbITh MPOBEJIEH B YCTHOU popme, B popme MUCbMEHHOM paboThl MIIM TECTUPOBAHUS.
DK3aMeHBbI OILICHUBAIOTCS 110 YETHIPEXOAITLHON CUCTEME: «OMAUUHO», (XOPOUIO», (YO081eMEOPU-
mesbHOo», «HeY0061emEPOUmEIbHOY .

OTMeTKa «OmMIUUHO)» BBICTABIISCTCS 06yqa}0meMyc;1, €CJIM OH YCBOWJI MaTc€purajl, UCUCPIIbIBAIOIIC,
IIOCICI0BATCIBHO, YETKO U JIOTUYCCKU CTpOfIHO €T0 n3jaaract, yMe€T TCCHO YBA3BIBATH TCOPHUIO C
HpaKTI/IKOﬁ, CBO6OI[HO CIIPaBJIAACTCA C BOIIPOCAMU U JPYT'UMU BUAAMU ITPUMCHCHUA 3HaHHﬁ, HC 3a-
TPYAHACTCA C OTBETOM IIPU BUJONU3MCHCHNU BOIIPOCOB, 00OCHOBBIBAET IMPUHATOC PCUHICHUEC, BJIaJCCT
Pa3HOCTOPOHHUMH HABBIKAMH U IIPUEMAaMU BBITTIOJTHCHUA NIPAKTHUYCCKUX 3a/1a4.

OTMeTKa «Xopoui0» BHICTABIIAETCS 00YJaIOLIEMYCsl, €CIIM OH TBEPJO 3HAET MaTepuall, TPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, HO UCHBITHIBAET TPYJHOCTH IIPU BbIBOJE (POpMYIT (PU3MUECKUX 3aKOHOB.

[Tpu 3TOM 00yHarOLIHii JOMYCTHII OJIHY OLIMOKY HJIM He Oojiee ABYX HET0UETOB, KOTOPHIE OH MOXKET
HCIPABUTh CAMOCTOSTENBHO WIIM C TIOMOIIBIO MPENO1aBaTENS.
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OTMmeTKa «y0061emeopumenvbHo» BHICTABISIETCS 00Y4aIOIIEMYCsl, KOTOPBIMUMEET 3HaAHUSI TOJIBKO OC-
HOBHOI'O MaTepuaa, HO He yCBOMJI €ro JIeTalleil, He MOXKET AeJaTh BIBOABI (POPMYIT 3aKOHOB (PU3HK,
JIOMTyCKAaeT HETOYHOCTH M HEJI0CTaTOYHO IPaBUIIbHBIE (DOPMYITUPOBKU B H3JI0KEHUH MaTepuaa, uc-
IBITHIBACT 3aTPYIHEHUS MIPU BHIMOJIHEHUH MPAKTUYECKUX PadOT.

OTMeTKa «Hey0061emeopumebHo» BBHICTABISICTCS 00yJar0ImEeMycsi, €CITM OH HE OBJIa/Ie]l OCHOBHBIMU
3HAHUSMHU U YMEHHUSIMU B COOTBETCTBUHU C TPEOOBaHUAMHU paboUeii mMporpaMMbl U JOITYCTHI OOIbIIE
OIIMOOK ¥ HETOYETOB, YEM HEOOXOAUMO IJI OLIEHKHU «3%».

OIIeHKa NMUCbMEHHBIX KOHTPOJbHBIX paﬁoT
OHGHKa «5» cTaBUTCA 3a pa60Ty, BBITTIOJITHCHHYIO ITOJIHOCTBIO 0e3 oIInboK U HEJOYETOB.

Onenka «4» ctaBuTcs 3a paboTy, BHIITIOJHEHHYIO MOJIHOCTBIO, HO IIPU HAJUM4YUU B HEH He OoJiee o HOH
Herpy0o# omuOKM U OTHOTO HEeouéTa WK He Ooiee TPEX HETOUETOR.

Omnenka «3» CTaBUTCS, €CITU 00y4aeMbIid IPAaBUIIHHO BBHIIOJIHII HE MeHee 2/3 Bceld paboThI WK J0-
MyCcTUJ He OoJiee 0HOM rpy0oil omrOKN U IBYX HEA0UYETOB, HE OoJiee OJHOM rpyOoit 1 OAHON HEerpy-
0011 ommOKu, He Ooee TPEX HETPYOBIX OMIMOOK, OTHOM HETPYOOH OIMIMOKU U TPEX HEJOUYETOB, IIPH
HAUIMYUH YETBIPEX — ISATA HEAOUYETOB.

OneHka «2» CTaBUTCS, €CJIU YUCIIO OMINOOK U HEJOUYETOB MPEBBICUIIO HOPMY JUUISI OLEHKH «3».

OuneHka BbINOJIHEHNS JIA0OPATOPHBIX PadoT
JlaGopaTopHast paboTa cuUTaAETCs 3aUTEHHON €CIIM 00y4YaeMBbIii:

1. BBIITOJHHII pa60Ty B ITOJTHOM O0BEME C CO6J'IIO,Z[€HI/IGM HeO6XOHHMOﬁ MOCJICAOBATCIILHOCTHU ITPOBC-
JACHUSA OIIBITOB U H3MepeHHﬁ;

2. B MnpeaACTaBJICHHOM OTUuéTe MMPaBUJIbBHO U AaKKYpPaTHO BBIIIOJHHWII BCE 3aIllMCH, Ta6J'II/IHI>I, PUCYHKH,
YCPTECIKH, l"pa(bI/IKI/I, BBIYMCIICHUA U CACJIaJl BBIBOIbI,

3. IpaBUJILHO BBITNIOJIHUII aHAJIN3 l'IOl"pCIJ.IHOCTCfI;

4. IpaBUJILHO OTBETUJI HA KOHTPOJILHBIC BOIIPOCHI K na60paT0pH0171 pa60Te

I'pyObIiMu cuuTaOTCS OIINOKH:

- HE3HAHUE OIpPE/ICIICHUS OCHOBHBIX IMOHSATHH, 3aKOHOB, NMPABWJI, OCHOBHBIX TOJIOKEHUH TEO-
puu, He3HaHHE (HOPMYII, OOIICTTPUHATHIX CHMBOJIOB 0003HAUEHUH BEIIUYUH, SIUHUI] UX H3MeE-
peHuUS;
- He3HaHHE HAUMEHOBAHUM €TUHUI] U3MEPEHUS;
- HEYMCHHE MPUMEHSTH 3HAHUS, aJITOPUTMBI JIJIS PEIICHHS 3a/1a4,
JIeJIaTh BBIBOABLI H 000OIIEHHUS;
- HEYMCHHE YUTAaTh U CTPOUTH TPaPUKH;
-HEyMEHHE TMOJIh30BAThCSI IEPBOMCTOYHUKAMHE, YICOHUKOM H
CIIPaBOYHUKAMHU;
- BEIYHCIINTEILHBIE OMINOKH, €CIIM OHHU HE SIBIISIFOTCS OIMCKOIA.

HerpyObiMu cyuTaoTcst OIIHOKHU:
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- HETOYHOCTHh (POPMYTUPOBOK, ONPEACICHUH, MOHITHI, TECOPUH, BRI3BAaHHASI HETIOJTHOTOW OXBaTa OCHOB-
HBIX IIPU3HAKOB OINPEJEIISIEMOr0 MOHATUS WA 3aMEHON OJHOTO - IBYX M3 3THUX IPU3HAKOB BTOPOCTENEH-

HBIMH;

- HETOUYHOCTb I'pa(pUKOB,;
- HepalMOHAIbHBIM METO/ PEIICHHS 3aJa4M WM HEJIOCTATOUYHO MPOJyMaHHBIN IJIaH OTBETa (Hapyle-

HUE JIOTHKH, [T0JIMEHA OTJEJIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENEHHBIMN);
- HEepalMOHAIbHbBIE METOBI PAOOTHI CO CIIPABOYHON M IPYTOM JIUTEPATYPOA;
- HEyMEHHE pellaTh 3a/la4i, BHIIOJIHATH 3a/laHus B O0LIEM BUJIE.

HenouyeramMu sIBJISIOTCA:

- HepalrOHAIbHBIE IPUEMBI BBIYMCIICHUN U TPe0Opa30BaHuii;
- HeOpe)KHOE BBIMOJIHEHHUE 3aITUCEH, CXeM, IPa(uKOB.

le/IMepLI IKIAMCHAIIMOHHBIX 6I/IJICTOB
dI'BOY BO Mxesckag 'CXA
JucnummmHa «Dusukay 2015/16 yueOHBIIi TOA

DK3ameHannoHHbIN onet Ne 6

1. TermoBoe U3yYEHUE U €ro XapakTepucTUKU. CIeKTpalibHAsI INIOTHOCTh SHEPTeTHUYECKON CBETUMOCTH
1 €€ 3aBUCUMOCTD OT JUIMHBI BOJHBI U3ITy4eHUs. AOCOIIOTHO YepHOE Tel0. 3aKOHBI TETIOBOTO U3ITy4e-
Hus: 3akoH Kupxroda, Crepana—bonbimana, 3akoH cmemienus Buna.

2. 3oHHas Teopus TBEPJBIX Tell. BaneHTHas, 3anpelieHHas 1 cBOOOHAs 30HbI, 3aMI0JIHEHUE 30H JIEKTPO-
Hamu. CTpyKTypa 30H IPOBOJHUKOB, IUIIEKTPUKOB U TOTYIIPOBOJHUKOB

3. OnpenenuTh JUIMHY BOJIHBI U3ITy4EHUSI aTOMa BOJIOPOA, AIEKTPOH KOTOPOTO MEPEXOAUT U3 BO30YXK-
nennoro (N = 3) B ocHOBHOE coctosiaue. [locTosnuas Purbepra R =1,1-10" m™.

bunet paccMoTpeH U yTBepKAEH Ha 3aceaHuM Kapeapbl  « » 2015 .
3aB. kadenpoii _¢buznku Kopabnes I'.A
®OI'bOY BO Mxenckas 'CXA
Juciunnmaa «Pu3ukay 2015/16 yueOHBIii TOA

DK3aMeHaMoHHbIA OmiteT Ne 7

1. IMoreHumanbpHas SHEPrUs 3apsaa B dJekTpudeckoM node. [loteHnuan snekrpuueckoro nois. Hamps-
KEHHOCTh KaK IpaJIMeHT MOTEHIHMAIA 3JIEKTPUYECKOIO MoJIs. Pa3HOCTh MOTEHIINATIOB AIEKTPUIECKOTO
10JIs1 OT OECKOHEYHO MPOTSHKEHHOM 3apsHKEHHON TNIOCKOCTH.

2. Pe3uctop 1 KOHAEHCATOp B LIENH NEPEMEHHOr0 Toka. OMUYECKOEe U EMKOCTHOE conpoTuBiieHne. CaBur
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(a3 Mexay TOKOM U HampsHKEHUEM Ha pe3UCTope, Ha KoHeHcaTope. BekropHas nuarpamma.

3. Haiitu DJIC camOoMHIyKIMH, HABEIEHHOW HA KOHIAX KaTYIIKA B MOMEHT t = 5c, eciiu cuja Toka, mpo-
TEKAKUero 1o Karymke ¢ UMHAYKTUBHOCTBIO 0,2 ['H, wu3MeHsAeTcd 1O  3aKOHY
2
| =40 -2t -5t (A)

buser paccMOTpeH U yTBepKIeH Ha 3acelaHuM Kapeapsl  « » 2015 .

3aB. kadenpoit _uzuku Kopabnes I'.A.

IlepeyeHb y4eOHO-METOAUYECKOT0 00ecIeYeHUs
JJIS1 CAMOCTOATEIbHOM padoThI

1. Pabouas nporpamma nucturuinHbl «Du3nkay.
2. 3ajanus, IpUBEICHHBIC B JIUTEPATYpe U MOPSAIOK X BHINOTHEHHS (I10 33/IaHUIO MPENoJaBaTeis)

3. YuesaoB A.U., Pycckux W.T. DiekTpudecTBO W MarHeTH3M. Y4eOHO-METOJAMYECKOE MOCOOHeE.
Jxesck: PO MxxI'CXA, 2004, 120 c. http://portal.izhgsha.ru/index.php?g=docs&parent=54

4. Pycckux N.T., YiesaoB AWM. Ontuka u ¢usuka BemecTBa. MeTonn4eckne yKa3aHus JUIsi CaMOCTOS-
TeIbHOU paboThl O PU3UKE CTYEHTOB UHKEHEPHBIX crienuanbHocTel, Mkesck: VxI'CXA, 2003, 36 c.
http://portal.izhgsha.ru/index.php?g=docs&parent=54

5. OcHoBHBIEC MOHATHS 00MmIeH ¢u3uku : yued. mocodue / B. C. Unnatynun ; Ux['CXA. - Mxesck . PUO
NxI'CXA, 2005. - 95 c. - IIpenM. yka3.: c. 92-95. Dx3emiusipsl: Bcero: 140.

6. JlabopaTopHsie paboThI 10 pasneny «MexaHnKa U MOJICKYJISIpHas (hU3HKay»
http://portal.izhgsha.ru/index.php?g=docs&parent=54

7. J'Ia60paT0pHHe pa6OTI>I I10 pa3z[eJ1y «9J‘IeKTpI/ILIeCTBO N MAaruetTu3sm»
http://portal.izhgsha.ru/index.php?0=docs&parent=54

8. J'Ia60paT0pHLIe pa6OTH 1o pasjgeiny «Omnruka. ®usznka aToMa 1 aTOMHOTO AApa»
http://portal.izhgsha.ru/index.php?g=docs&parent=54
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