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1IMMOACHUTEJIBHAS 3AITMCKA

1.1 Hesb AMCHUIUIMHBIL. (OPMUPOBAHUE CUCTEMATU3NPOBAHHBIX 3HAHUH B 001aCcTH 00-
IIeH ¥ SKCTIEPUMEHTAILHOM (PU3KKH, 3HAHUH O METO/IaX PEIICHHs MPAaKTHUECKHUX 3aa4, pa3BH-
THE HAyYHOT'O MBIIJICHHS.

1.2 Mecto aucuuniuabl B ctpykrype OOII: Jluctmmnnaa «OO0mas M 3KcrepuMeH-
TanbHas (PU3MKa» OTHOCUTCS K IUCIMILUIMHAM 00s3aTeNbHON uacTH (4actu, (Gopmupyemoit
y4aCTHHKaMHu 00pa3oBaTeNbHbIX oTHOIIEeHHH ) 6stoka b1 (51.0.27).

Jucuumnuna «O01mas U SKcrepuMeHTallbHas (PU3HKa» U3ydaeTcs B TEUEHUE IIEeCTH Ce-
MECTPOB, OPIraHUYHO MPOODKACT U3yUCHHE MaTepHaa, MOJIyYeHHOTO CTYJCHTaMH Ha 3aHATHUSX
paHee, pa3BUBaET 3HAHUS, YMEHUS, HABBIKH, C(OOPMUPOBAHHBIE B MPEABIAYIIUX CEMECTPAX.

Hucuumumna «OO0mas 1 SKCrepuMeHTanbHas (pu3uka» sBisgercs 0a30i 1 M3y4eHus
OCHOB TEOPETHUECKON (PU3UKH, OCHOB KOCMOHABTHKH, (U3UKU TBEPAOTO Tena U T.1.

1.3 IlucuunjmHa HanpaBJjieHa Ha (pOpMHUPOBaHNe CJeayommuX kommnerennuii: YK-1,
[1K-2, OIIK-8:

- YK-1. CriocobeH oCymecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(POpMAIUH,
MPUMEHSTh CUCTEMHBIN MMOAXOJ 7Sl PEIICHUs TIOCTABICHHBIX 33/1a4, HHAMKATOPAMH JOCTHXe-
HUsL KOTOPOU SABJISIETCS:

e VK-1.3 AprymentupoBaHHo opMupyeT cOOCTBEHHOE CYKACHHUE U OLEHKY HH(pOpMa-
[[UU, IPUHUMAET 0OOCHOBAHHOE PEIICHHE.

- TIIK-2. CrnocoOeH OCymecTBIATh MENarorndeckyro JesITeIbHOCTh MO MPO(UIBHBIM
npeaMeTam (JUCHUILTMHAM, MOJIYJISIM) B paMKax MpOrpaMM OCHOBHOTO OOIIEro U CpeaHero o0-
ero o0pa3oBaHus; HHIUKATOPAMH JIOCTHKECHHUSI KOTOPO SBISETCS:

e [IK-2.3 Buaapgeer cucreMoil 3HaHUl 0 (yHIAMEHTAIBHBIX (PU3MYECKHX 3aKOHAX U
TEOPHsIX, PU3NUECKON CYLITHOCTH SBJICHUN U MPOLIECCOB B MPUPOJIE U TEXHUKE.

- OIIK-8. CriocoOeH OCYIIECTBIIATh MeJarormuecKyro IeITeIbHOCTh HA OCHOBE CITCIIH-
ANbHBIX HAYYHBIX 3HAHUN; HHAMKATOPAMM JIOCTIXKEHUS KOTOPOH SIBISETCS:

e OIIK-8.3 JleMOHCTpUpPYET ClIeIMAIbHBIC HAYYHBIE 3HAHUS B TOM YHUCJIE B MIPEIMETHON
o0nacTH.

1.4 TlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusi. B pe3yibTare u3ydeHus JUCIIH-
TUTHHBI CTYACHT JOJIKEeH
- 3HATh!

® COBPEMEHHBIE MPEACTABICHUS O MPHUPOJIEC OCHOBHBIX (DM3MUYECKUX SIBICHUN, O IPUUH-
HaX WX BOSHUKHOBEHHS U B3aMMOCBS3H;

L OCHOBHBIC TIOHATHUA W TCOPHHU, OIMMCBIBAIOMIUEC COCTOAHHC q)HSI/I‘IeCKI/IX 00BEKTOB U
MPOTEKAOIINE B HUX (PU3HUSCKUEC TIPOIECCHI;

® MaTeMaTHYeCKHE METOJbI, TIO3BOJSIONINE aJeKBATHO OMUCATh U OOBSCHUTH MPOTEKa-
HUE JTI000T0 KOHKPETHOTO (hPM3UIECKOTO TPOIiecca UiTH SIBIICHUS,

- YMeTh.

® [PUMEHATHh PU3NUECKUE 3aKOHBI JJIs PEIICHUS MPAKTUYECKUX 3a/1a4;

® BBIICIUTH TJIABHOE COJICPIKAHWE HCCICIYeMOro (U3NYSCKOro SIBJICHHS W BHIOpATh
aJICKBaTHYIO (DM3WYCCKYIO MOJICNIb €r0 OMHCAHMS, TIO3BOJISIONIYI0 PAacCUUTATh aJCKBATHBIC Xa-
PaKTEPUCTUKH;

L HUCIIOJIB30BAaTh 3HAHUA q)YH)IaMeHTaHBHBIX OCHOB U METOA0B TeopeTI/IquKOI\/'I (i)I/I3I/IKI/I B
OCBOEHHUU YK€ UMEIONINXCSA U B CO3JaHUU HOBBIX MOJXOAOB K MpobiemMaM npodeccuoHaIbHON
JESITEIIbHOCTH;

- BJIAJIETh!

® TPAaKTUYECKMMHU HaBBIKAMU DELICHHS KOHKPETHBIX 3ajad MpopecCHOHATBHOU aes-

TEJIILHOCTH,



e  METOJO0JIOTUEN MPOBEACHUS TEOPETUUECKUX UCCIENOBAHMI
®  METOJIaMH BBITIOJIHEHUS UCCIIEIOBATEIBCKUX PabOT.

1.5 O6mas TpyA0eMKOCTh AMCHUIINHBI « OO0IIas 1 3KcriepuMeHTalbHas PU3NKa» Co-
craBisieT 29 3ayetHsix eqununil (maigee — 3E)(1044 gaca):

Ne HaumenoBaHue pasjaesa Kypc | Cemectp If::z:;o 3E
1. | MexaHuka 1 2 216 6
2. | MonekynsipHast pu3rKa U TepMOJMHAMUKA 2 3 216 6
3. | DNEKTpUYECTBO U MarHeTU3M ) 4 252 7
4. | BonHOBas ONTHKA 3 5 180 5
5. | KanroBas u siiepHas pusnka 3 6 180 5

1.6 O0bem AUCHUNIMHBI U BU/AbI Y4eOHOM 1esiTeJIbHOCTH

O0beM TUCHUILUIMHBI U BH/IbI YUe0HOI JiesiTeJbHOCTH (04Hasi popMa 00y4ueHus1)

Bup y4eOHoii padoThI Bcero | Cemectp | Cemectp | Cemectp | Cemectp | Cemectp
4acoB 2 3 4 5 6
OO61as TpyA0eMKOCTh 1044 216 216 252 180 180
AynUTOpHBIE 3aHATHUS 432 90 90 108 72 72
Jlekuuu 172 36 36 44 28 28
[IpakTHyeckne 3aHsATHS 134 30 30 34 20 20
JlaGopaTopHble 3aHATHS 126 24 24 30 24 24
CamocrosiTenbHas pabora 432 90 90 108 72 72
Bus utoroBoro KOHTpOJIst 180 HK3aMEH | 9K3aMEH | 9K3aMeH | 9K3aMeH | 3K3aMeH
2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 Ounas ¢opma od0yueHust
YuyeOHO-TeMATHYECKUI IJIaH
AyIHMTOPHBIC 3AHATHS Camo-
e HaumeHnoBanue Bcero IIpakTnue- | JlaGopa- cTOs-
B TeM (pa3aesioB) 4acoB Jleknuu CKHe TOPHBbIE | TeJbHas
3aHATHS 3aHaTUsl | padora
Mexanuka
1. | Benenue
4 2 - - 2
2. | Kunemaruka
MaTepUaIbHONW TOUKH 24 4 4 4 12
3. | Aunamuka MaTepuaibHOU
TOYKH U CHCTEMBI MaTepu-
QIBHBIX TO4YeK. [IBMkeHUe
B HMCO 20 4 4 2 10
4. | Pabota u sHeprus
28 6 4 4 14




5. | CneunanpHas Teopus
OTHOCHUTEIILHOCTH 12 4 2 - 6
6. | MexaHuka TBepJ0ro Teia
24 4 4 4 12
7. | KoneGanust 1 BOJHBI
28 6 4 4 14
8. | MexaHuKa CILIOLIHBIX Cpel
24 4 4 4 12
9. | BcemupHoe TArOTEHUE
16 2 4 2 8
DK3aMeH 36
UTOro 180 36 30 24 90
MouJexkyasipuas (usuka
U TEPMOJIMHAMHUKA
1 | Kunernueckas Teopust
UaeanbHbIX Ta30B 24 4 4 4 12
2 | SIBnenus mepeHoca B rasax 24 4 4 4 12
3 | OCHOBBI TEPMOJIMHAMUKH 28 6 4 4 14
4 | PeanbHble Ta3bI 28 6 4 4 14
5 | TBepaoe Teno 16 4 4 - 8
6 | XKunkoctn 24 4 4 4 12
7 | ®a30Bble paBHOBECUS U
TIePEX0JIbI 20 4 4 2 10
8 | PacTBOpEHI U CIUIaBHI 16 4 2 2 8
DK3aMeH 36
UTOI'O 180 36 30 24 90
JIEKTPUYECTBO U
MAarHeTU3M
1 | DnekTpocTaTtuka 32 8 4 4 16
2 | ITocTOsTHHBIN TOK 32 6 6 4 16
3 | [Ipupona
NIEKTPONPOBOIHOCTH 28 6 4 4 14
4 | MarauTHbIC SIBJICHUS 32 6 6 4 16
5 | DnexkTpoMarHuTHas
WHIYKITUS 32 6 6 4 16
6 | IlepeMeHHBII TOK 28 6 4 4 14
7 | DIeKTpOMarHuTHHIE
KoJIe0aHUs U BOJIHBI 32 6 4 6 16
DK3aMeH 36
UTOIO 216 44 34 30 108
BosaHoBas onTuka
1 | OcHOBHBIE CBOWCTBa CBETa
U €r0 XapaKTEPUCTUKH 8 2 2 - 4
2 | UaTepdepennns crera 32 6 4 6 16
3 | Audpakuus cBeta 20 4 2 4 10
4 | 'eomeTpryeckasi ONTUKa 24 4 2 6 12
5 | lonspu3amus cBeTa 20 4 2 4 10
6 | [lucriepcusi cBera 16 2 2 4 8
7 | Ilormomenue ceera 8 2 2 - 4
8 | Paccesnue cBera 8 2 2 - 4
9 | CxopocTb cBeTa 8 2 2 - 4




Ok3ameH | 36
UTOoro 144 28 20 24 72
KBanToBas u sinepHasi
(pusuka
1 | KBaHTOBBIE CBOIICTBA CBETA 32 8 4 4 16
2 | Momenn aroma. Teopus
aToma Bojiopojia mo bopy 28 6 4 4 14
3 | CoBpemeHHbBIE TIpEaCTaB-
JICHUSI O CTPOEHUU MHOTO-
AJIEKTPOHHBIX ATOMOB 20 4 2 4 10
4 | DnemMeHTbI HEJIMHEHHOMN
ONTUKU 12 2 - 4 6
5 | Ctpoenue spa 8 2 2 - 4
6 | PagnoakTuBHOCTH 16 2 2 4 8
7 | SlnepHble peakuuu 12 2 4 - 6
8 | DieMeHTapHbIE YaCTUIIBI 16 2 2 4 8
Ok3ameHn | 36
UToro 144 28 20 24 72
UTOI'O 110 KYPCY 1044 172 134 126 432
HNuTepakTHBHOE 00yUYeHHe MO TUCIHUIINHE
Bun dopma Kou-
No HaumenoBanue 3aHATHSA MHTEPAKTHBEHOND | BO Wa-
TeM (pa3aesioB)
3aHATHA COB
MexaHnuka
[Tonsatne ™matepuanbHOW TOUYKH. CrocoObI
ONMCAHUS JIBWKEHUS: €CTECTBEHHBIM, BEK-
o . Jlexnus-
1 TOPHBIM, KOOpAUHATHBIN. CBS3b MEXIY BEK- JIK 2
TOPHBIM U KOOPJAMHATHBIM CHOCOOaMU OIHU- AHCKyCCHt
CaHMsl IBUKEHUS.
2 [IpocTpaHCTBEHHBIE UBMEPEHUS. JIb Pabora 5 manbix 4
rpynmnax
OtanoHbl (U3MYECKUX BEIMYMH: paboume,
BTOpPUYHBIE, IIEPBUYHBIC, MEXIYHapOIHBbIE.
3 OreHKa TMOTPENIHOCTEH IpPH  HW3MEPEHMUSIX: JIK Jlexuus ¢ ommb- 2
MOTPEIIHOCTH KOCBCHHBIX H3MepeHHid. Poitb KamMun
Kypca (PU3HKHU B IOJTOTOBKE YUUTEIIS.
4 IIpoBepka OCHOBHOrO 3aKOHa JWHAMHMKHU 6 PaGora B ManbIx 4
BpAaIllaTeIbHOTO ABUKEHHUS. rpymmax
IlepBbrii 3axkoH HprotoHa. HMHeprumanbHbie
5 cuctemsl otcyeta. [Ipunnun ["anmues. Macca K Jlexknus- 2
1 umnyibc Tena. Bropoi 3a xou HeroTtoHna. JUCKYyCCUS
Tpernii 3akoH HproTOHA.
6. 3anstue 1. Kunemaruka. P VYyeOHas rpymit. 4
JUCKYyCCHS
7 3anstue 3. /lunamuka. P VYyeOHas rpymit. 4
JUCKYyCCHUS
['apmMonnueckne KojebaHus. AMIUIMTYAA,
8 yactotra u (aza. CmerieHue, CKOpOCTb U JIK Jlexupa- 2
YCKOpEHUE TMpH TapMOHHMYECKOM KoJjeba- FHCKyCCHst




‘ TCJIBbHOM JABU)XCHUU.

UTOro 24
Mousexyasipaasi Gu3MKa ¥ TEPMOTUHAMUKA
Beenenue. Kparkas ucropus. lIpenmer u
1 | MeTozel MOJICKYJISIpHON (pu3uku. Juckper- K Jlexuusi- 2
HOE CTpOEHHME BeuiecTBa. MeXMOneKysp- JUCKYCCHS
HOE B3aUMO/ICHCTBHE.
YyeOHas rpymi.
2 | YpaBHEHUE COCTOSHUS HJI€aTbHBIX Ta30B. I1P py 2
JTIUCKYCCHUS
Tepmomerpus Pabora B ManbIx
3 | CPMOMETP B 4
rpynmnax
MoueKynsipHO-KMHETUYECKAss TEOPHUsS KUA-
kocTi. CpaBHEHHE OOBEMHBIX CBOMCTB XKHII-
KOCTH CO CBOMCTBAMHU ra3oB U TBEPABIX TEll.
Jlekuus-
4 | [loBepxHocTHBIe siBieHUSA. KoaddunueHnt JIK HCKYCCHS 2
MOBEPXHOCTHOT'O HATSKEHUS, €r0 CUJIOBOM U y
sHepreTudeckuii cmpicia. CMmauuBaHue, He-
CMayMBaHHUE, KANWUISPHbIC SBJICHHUS.
bapomerpuueckas dopmyna. Pacnpenenenue
P P bopmy pex VYuebHas rpymm.
S | MOJNEKyn B MOJ€ CHIJIBI TSXKECTH (pacmpene- I1P 2
JUCKYCCHUS
nenue bonbivana).
6 Omnpenenenre OTHOMICHUS YAEIbHBIX TEILIO- 15 Pabora B manbIx 4
€MKOCTEH ra3oB rpynmnax
[Tonsitue daspl, pa3zoBbie Mepexobl MepBo-
ro u BTOporo poxa. Mcmapenue, kuneHue, Texuns
7 | xpuctanmnuzanus, cyonumanus. YpaBHEHHE JIK 2
o KOHCYJIbTaIHs
Knaitnepona-Knaysuyca. Inarpamma cocrto-
SIHUS BEILIECTBA.
VYyeOHas rpymi.
8 | IlepBoe Havan0 TEPMOAMHAMUKU ITP pyn 2
JVCKYCCHS
9 Ornpezenienre CKPbITON TETUIOTHI TUIABJICHUS B Pabota B manbIx 4
JIbaa rpynmax
UTOoro 24
DJIEKTPUYECTBO U MATHETHU3M
Beenenue. Kpatkuii ncropuyeckuii 0630p.
A P p . p Jlexuus ¢ omu6-
1 | Dnexrpuueckue 3apsasl U UX CBOMCTBA. 3a- JIK <AMIL 2
KkoH KyroHa.
Pabora B ManbIx
2 | UzydeHue MeKTpOCTaTHYECKOTO TIOJISL. JIb 2
rpymnmnax
CaMounaykuus W B3auMOMHIyKuus. WH- Texuns
3 | AyKTUBHOCTH. DHEPTHS U IUIOTHOCTH YHEPTUU JIK 6
JUCKYCCHUS
MarHMTHOT'O TOJIS.
4 Teopust morpemHoCcTeR. IIEKTPOU3MEPHU- 1B PaboTa B manbIx 4
TeJIbHBIE TPUOOPBHI. rpynmax
DIEeKTPUYECKHUM TOK. Y CJIOBHS €0 CYIIECTBO-
Jlexnms-
5 BaHUs U XapakTEpPUCTUKU. 3akoH OMa. Diek- JIK 2
JUCKYCCHS
TPOJBHKYIIAs CUJIA.
6 MaruutHoe nosie Toka. 3akoH buo-Capapa- K Jlekng- 2
Jlannaca. 3akon nosnHoro Toka. Cuiia AMrepa. JIACKYCCUS
7 | OnpeneneHne ropu30HTATBHON COCTABIISIIO- JIb PaboTta B MmasbIx 2




1€l MAarHUTHOT'O TOJIs1 3€MIIH. rpynmnax
8 HanpsiskeHHOCTD 3JIEKTPHYECKOTO TOJIS. TP Yuebuas rpym. 2
JUCKYCCHS
MarnutHoe nose Toka. 3akoH buo- YueGHast FPyIIIL
9 Capapa-Jlamnaca. 1P JICKYCCHSE 2
uToro 24
BouHoBas onTHka
1 | OnTuueckue siBeHus B atMocgepe. JIK dusnyeckuil Be- 2
qep
2 | llonsitue o romorpadumu. JIK Buneoctoxers! u 2
UX 00CYKJICHUS
3 | UckyccTBeHHAs aHU30TPOTIHSL. JIK Jlexuus- 2
JUCKYCCHS
4 | Dudpakmus OpenHerns. JIb TBopueckas ma- 4
CTepcKast
5 | Ilornomenue cBera. JIK Jlexnwms ¢ 3apanee | 2
00BSABICHHBIMU
omunbKaMu
6 | dudpakuus Openens. JIK Jlexnus- 2
KOHCYJIbTaLs
7 | lonspuszanus ceera. JIb TBopueckas ma- 4
CTepcKast
8 | OnTudeckue MprOOPEI. JIb TBopueckas ma- 4
cTepcKast
UTOro 22
KBanToBas u sinepHas ¢puznka
PenTreHoBckue CrieKTpsl. [IpocmoTp u 00-
1 JIK CYXXJICHHE BHJIECO- 2
CIOJKETOB.
2 ITlepuoanueckas cucrema JIEMEHTOB MeH- TIK TBopueckas Ma- 4
JiesieeBa. CTepcKasl.
Crpoenue sapa. Jlexuus c 3apanee
3 JIK 00BSIBIEHHBIMU 2
OIIMOKaMHu.
4 IInanerapnas monens aroma. Teopus bopa. TIK Jlexuus- 5
JTIUCKYCCHSI.
5 M3y4eHne CBOICTB J1a36pHOTO U3JIy4EHUSI. TIK TBopueckass Ma- 4
CTepcKasl.
6 EctecTBeHHas pailnOaKTUBHOCTbD. K Jlexuns- 2
KOHCYJIbTAIHSI.
PasButre aTOMHOM M TEPMOSAEPHOU HHEP- ITpocmoTp u 00-
7 | reTUKH B MHpe. JIK CyXKJeHUE BU- 2
J1e0(UITBMOB.
8 N3ydenune TpekoB 3apsyKEHHBIX YaCTHII. TIK TBopueckas Mma- 4
CTEpCKasl.
UTOro 22
HUTOI'O IO KYPCY 116




3 COIEP’KAHME TEM (PA3/EJIOB)

3.1. MEXAHUKA

Tema 1.BBenenune. Jlekiuu. [Ipenmer ¢pusnku u ee CBsA3b C APYTUMH HayKaMu: Gpu3uka u
Ouonorus, pu3nKa U MEIUIMHA, PU3UKA U MaTeMaTHKa, (PU3MKa U Teoorus, PU3nuKa U ICUX0-
Jorusi. JTaNoHbl (PU3NYECKUX BEIUYMH: pabodue, BTOPUYHBIC, MMEPBUYHBIC, MEKIyHApPOIHBIE.
OneHka MOrpelHoCTed P U3MEPEHHUAX: NOTPELIHOCTH KOCBEHHBIX M3MepeHuil. Poib Kypca
(GU3MKY B MOATOTOBKE YUUTEJIS.

IIpaxkTrueckue 3aHATHs. TeOpHs MOrPEIIHOCTEN IPU U3MEPEHUSIX.

Tema 2.KunemaTuka MatepuajbHoOil TOUKkH. Jlekiuu. [Tonarue MarepraibHON TOYKH.
CriocoObl onucaHus IBKCHUS: €CTECTBEHHBIH, BEKTOPHBINA, KOOpAUHATHBIN. CBA3b MEXKIY BEK-
TOPHBIM U KOOPJMHATHBIM CIOCOOaMu omnucaHusi ABuxkeHHs. CKOPOCTh U YCKOPEHUE MpH pas-
JUYHBIX cr0oco0ax ONMMCaHMA JABIKEHHs. PaBHOMEpHOE MPSMOIUHEHHOE JABIKEHHE: 3aKOH JIBH-
JKEHUs, TEOMETPUUECKHUI CMBICI CKOpPOCTH. lIpsiMosinHeiHOEe paBHONIEPEMEHHOE JABUKEHUE: 3a-
KOH JBMKEHUS, TEOMETPUYECKUI CMBICI YCKOPEHHUs. [I[BHKEHNE IO OKPYKHOCTU: PABHOMEPHOE
JBUKEHUE, YIIIOBas CKOPOCTb, 3aKOH JIBM)KEHHSI; PAaBHOIIEPEMEHHOE JIBUKEHHUE, YIIOBOE YCKO-
peHue, yakoH JBUKeHUs. COOTHOLIECHHE MEXAY JIMHEWHBIMU U YIJIOBBIMM KUHEMaTHYECKUMU
BEJIMYMHAMU.

[IpakTnueckue 3ansaTusa. KuHemaTmka nocCTynaTenbHOTO IBHMKEHHs. JIBHMKeHuWE Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. JIBMKEHHE TOUKH 110 OKPY>KHOCTH.

Tema 3.luHaMuka MaTepHAJbLHOH TOYKH M CHCTEMbl MATEPHAJIBHBIX TOYeK. JIek-
uuu. [lepriit 3akon HetoTona. MHepumanbsHbie cucteMbl otcueta. [Ipunnun [Manwnes. Macca u
uMITysbC Tena. Bropoi 3a xou Herorona. Tperuit 3akoH Herorona. VIHBapraHTHOCTH 3aKOHOB
HrroTona otHOCHTEeNnbHO npeobpa3zoBanuil ['anunes. ['panuisl npuMeHMMOCTH MexaHuku Heto-
ToHa. IMIynbC cuctemMbl MaTepuabHbIX TOYEK. 3aMKHYTbIE CUCTEMbl. BHyTpeHHUE U BHEIIHNE
CHJIBL. 3aKOH COXPAHEHMsI UMITYJIbCA 3aMKHYTOH CHUCTEMBI. 3aKOH M3MEHEHMs nMIyibca. LlenTp
Macc. Koopaunatel nieHTpa macc. PeaktBHOE IBUKEHHE, ypaBHEHHsT Meniepckoro u [{nonkos-
CKoro. /[BmxeHue B HEHMHEPUMAIBHBIX cHcTeMax oTcuera. Cwila MHEpUUU B NPAMOJIUHEIHO
neuxymeiics HUCO. /IBukenne B paBHOMEpPHO Bpaliaroleics cucteme orcuera. LleHTpobex-
Has cuia uHepuun. Cuna Kopuomnuca. ITposisnenue cunbl Kopuonuca Ha 3emie. 3akoHbI coxpa-
Henus B HUCO.

IIpakTnueckue 3aHATHA. J[MHaMuKa MaTepHaabHOW TOYKHM. J[MHaMUKa CBSI3aHHBIX TEIN.
JuHnaMuka cucTeMbl MaTepuaibHbiX Touek. J[Bmxenue 8 HUCO.

Tema 4.Padota u 3Heprus. Jlekuyuu. @opmsl 1BUKEHUS MaTepuu. Mepa IBHKEHUS Ma-
tepun. Kunernueckas sHeprus. [loreHnnansHas sHeprus. KoHcepBaTUBHBIE U TUCCUIIATHBHBIC
cuiibl. PaGorta cuibl. MomHoOCTh. 3aKOHBI COXPaHEHUS U MPEBpAIEHUs] MEXaHUUECKOW SHEPTUH.
VY nap abCcoNIOTHO YIPYTUX U HEYNIPYTUX TEI.

[TpakTuyeckue 3ausaTHs. PaboTa M MOIIHOCT. 3aKOH COXPAaHEHUS UMITYJIbCA U YHEPTHUU.
VY nap ren.

Tema S5.CneumnanbHasi Teopusi OTHOCUTENbHOCTH. _Jlekinu. DIeMeHThl crelnuaIbHON
teopun oTHocutenbHOCTH. [IpeoOpazoBanust Jlopenna. Iloctymarel OiiHmTeitHa. OnpiT Maii-
KeIbCOoHa - Mopu. OTHOCUTENBHOCTh PAaCCTOSIHUM MPOMEKYTKOB BPEMEHH, OJHOBPEMEHHOCTH.
PensituBuCTCKMIT 3aKOH mpeoOpa3oBaHus CKOpocTed. PensaTUBHCTCKMI MMITYNbC, PENsSTUBUCT-
ckasi popma Broporo 3akoHa Hetotona. CBs3b Maccsl M aHeprun. [lonnas sneprus B CTO. 3akon
coxpaHeHHus uMmiyibca u 3Heprun B CTO.

[IpakTueckue 3aHATHS. DJIEMEHTHI CIIELUAIBEHON TEOPUH OTHOCUTEIIBHOCTH.

Tema 6.Mexanuka TBepaoro reqaa. Jleknuu. TBepmoe Te10 Kak cucreMa MaTepUATBHBIX
ToueKk. AGconmoTHO TBepaoe Teno. [locTynarenbHoe U BpaliaTenbHOe IBUKEHHE TBEPJIOro Teja.
CrnoxeHue NBWKEHH. MTHOBeHHBIE OocH BpareHus. [loHsTHE 0 cTeneHsXx cBOOOIbl. MOMEHT
cuibl. MOMEHT MHEPLUU MAaTEPUAIILHOM TOYKHU. BpluncieHne MOMEHTa HHEPLUU AJI1 TBEPAOTO
Tena. OCHOBHOM 3aKOH JWHAaMHKHU BpAIATEIbHOTO ABHKEHUs. KnHeTnueckas sHeprus Bpala-
IOLIETOCsT TBEPAOro Teina. MOMEHT MMITyJbca. 3aKOH COXPAHEHHsS MOMEHTa uUMIyibca. ['upo-
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CKOIIL. Y CJI0BHS paBHOBECHS TBEPAOIo Tea. Buabsl paBHOBECHS.

IIpakTnueckue 3aHsaTvs. OCHOBHOW 3aKOH JUHAMMKHU BPAILATEJIBHOTO JABMKEHUSA. 3aKOH
COXpaHEHHUsI SHEPTUU. 3aKOH COXPaHEHUS UMITYJIbCA.

Tema 7.KoJsiebanust u BoJHbI. Jlekuuu. 3akoH ['yka mis pasnuyHbIX Aedopmariuii.
JIBI>keHue 1oJ JecTBUEM yNPYyrux M KBa3uynpyrux cuil. CBoboansie konebanus. Auddepen-
L[MaJIbHOE ypaBHEHHE COOCTBEHHBIX KosieOaHui. ['apMoHnueckue kosnebaHus. AMIUIMTYA, Ya-
crota u (paza. Cmelienne, CKOpoCTh U YCKOPEHUE MPU TapMOHMYECKOM KOJIeOaTeTbHOM JIBUXKE-
HuM. CBs3b K0J1€0aTEeIbHOIO M BpaIlaTeIbHOIO JABMKEHUM, BEKTOpHbIE quarpaMMsel. CrioxeHne
KosiebaHuii oHoro HanpasieHus. buenus. CrojxeHre B3aMMHO MEPIEHANKYIISIPHBIX KOJICOaHUI.
®urypsl JIuccaxxy. Maremarndeckuit, puU3NUeCKuii ¥ MPY>KUHHBIA MasTHUKH. DHEPTHUs CBOOOI-
HBIX KoJieOaHui. 3aKkoH ABWKEHHS. Jlorapupmudeckuii AeKpeMeHT 3aryxaHus. J[0OpOTHOCTH
KosiebaTenbHO cucteMbl. BeiHyxaeHHble konebanus. ABTokosiebaHus. PacnpoctpaHeHue ko-
nebaHuil B OAHOPOHOM ynipyroii cpeze. [IponosbHble U nonepeyHsie BoiHbI. CKOPOCTh pacIpo-
CTpaHEeHMs BOJIHbI. YpaBHeHHe Oerymieil BosiHbl. DHeprusi Oeryumieid BoiHbL. [IOTOK sHeprum.
BekTop YmoBa. UnTepdepentius BosH. Crosiune BOJNHEBI. PacmpeneneHue SHEPTHH B CTOSYCH
BOJIHE. 3BYK. DJIeMeHThI aKycTUKu. MHppa3Byk. YbTpa3BykK.

[IpakTnueckue 3anarus. 'apmonndeckue kojaedanus. MasTHUKU. DHeprus Koseorole-
rocs Tena. 3aryxaromue Konedanus. Beinyxnennsie konedanus. Bonubsl. CKOpocTh 3ByKa.

Tema 8.Mexanuka cIJIOMHBIX cped. Jlekiuu. /[BikeHHe B )KUAKOCTIX U ra3ax. 3aKOH
[Tackansa. Cuia Apxumena. JIlunum toka. TpyOka Toka. YpaBHEHHE HEPa3pbIBHOCTU CTPYH.
VYpaBuenue bepnynnu u ero ciencrBusa. TedeHre BSI3KOW KUIKOCTH. JJMHaAMuyeckas U KMHEMa-
Tudeckas Bs3KocTh. @opmyna [lyazeins. Jlamunapuoe u typOynenTHoe TeueHue. Yucno Peii-
HoJbjca. JluHamuyeckoe momobue. Cuma Bsi3koro TpeHus. Cuia J1000BOTO COMPOTHUBIICHHS.
ITonpemHas cuila Kpblia cCamoJIeTa.

[IpakTrueckue 3aHATHs. [[BH)KEHHE B )KUIKOCTAX W Ira3ax. Y paBHEHHUE HENPEPBIBHOCTH.
VYpaBuenue bepnymim. Tedenue Bsazkon xunkoctu. ®opmyna Ilyaseinsa. Uucno Peiinonbxaca.
3akoH Crokca.

Tema 9.BcemupHoe Tarorenue. Jlexuuu. /[Brxenue mianer. 3akonsl Herotona. ITocTo-
sHHAs TATOTEHUS U ee u3Mepenue. Tsokenas u uHepTHas Macca. [ IpyHIun SKBUBaIe€HTHOCTH CHII
MHEpUMHU U cuil Tarotenus. [lonsarue o none Tarorenus. HanpsxkeHHOCTh U MOTEHIMAI MTOJIS TSI-
rorenus. [IoTok BekTopa HampsbkeHHOCTH. PaboTa B mosie Tsirotenus. IloreHnuan nosus tarore-
Hus. Kocmuueckne ckopocTH.

[TpakTuueckue 3ausTus. 3akoH TaroteHusi Hetorona. Teopema Octporpanckoro-I"aycca.
Pabota B HoJle TAroTeHus. KocMuueckue ckopocTu.

3.2. MOJIEKVYJISAPHASA ®U3UKA U TEPMOANHAMHUKA

Tema 1. Kunernueckasi Teopusi uaeajabHbIX razon. Jleknuu. Beeaenue. Kparkas ucro-
pust. Ilpeamer u MeTobl MONEKYIsIpHOM (u3uku. [uckpeTHOe cTpoeHHe BemecTBa. Mexmore-
KYJISIpPHOE B3aUMOJICHCTBUE. ATperaTHble COCTOSHMSI U XapaKTep TEIJIOBOIO JBHMKEHHUS B pa3-
JUYHBIX COCTOSIHUAX. Ommnupudeckue 3akoHsl Illapns, I'eii-JIroccaka, boiins — Mapuorra.
Vpasuenus Knaneiipona u Knaneiipona — MenneneeBa. 3akoH ABorajpo. 3akoH JlanbToHa.
Mogenb uneanbHoro raza. OCHOBHBIE MOJIOKEHUSI MOJIEKYJIApHO-KUHeTHUeckoi Teopun (MKT)
ra3oB. BpIBOJ OCHOBHOIO ypaBHEHUS MOJIEKYJISPHO-KMHETUYECKONW TEOPUH. 3aKOHOMEPHOCTH
IBUXKEHHUS OpoyHOBCkMX dYactuil. Popmyna DitHmiTeitHa-CMOIyXoBCcKoro. PaBHOBecHOE mpo-
CTpPaHCTBEHHOE W OWHOMHHAJILHOE paclpejesieHne YacTHll uaealbHoro rasa. daykryanuu.
CkopocTy MOJIEKYII.

[IpakTrnueckue 3ansatus. Pacnpenenenre bonbiMana U €ro SKCepuMEHTAIbHAs TPOBEP-
ka. OmbiTel [leppena mo ompeneneHuro MOCTOSHHOW ABoraapo. bapomerpuueckas ¢opmyna.
[IIxana TeMnepatyp Ha OCHOBE CBOMCTB MJICAIBHOTO Tra3a. MoJIEKyIsIpHO-KMHETUYECKUNA CMBICIT
MOHSITUSL TEMIIEPATYPHI.

Tema 2. SIBjieHus nepenoca B raszax. Jlekuuu. [Tonstue o rpaarneHTax GU3NIECKUX Be-
JUYUH U O PEJIaKCAIlMOHHBIX MPOLIECCaX B MOJIEKYJSIPHBIX cUCTeMax. MaKpOCKOMUYECKOE OIU-
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caHue nporeccoB U y3un, TEIUIONPOBOJHOCTH U BHYTpEeHHETo TpeHus. 3akoHnsl Puka, Oypre
u Herotona-Crokca. /{nuna cBo6ogHoro npoOera u 3pQpekTuBHOE cedeHrne Mojekysia. Moseky-
JSIPHO-KUHETUYECKAasi UHTEpIpeTalys sIBJICHUN [IepeHoca.

IIpakTnueckue 3aHstusa. BBox kosd¢unuento nepeHoca. PaspsokeHHble rasbl U UX
cBoiicTBa. [lonydyeHue u usmepeHrne Bakyyma.

Tema 3. OcHoBbl TepMoanHaMuKH. Jlekiuu. TepMoauHaAMUUECKUN MOAXOJ K ONMCA-
HUIO MOJIEKYJISIDHBIX SIBJIEHUN. TepMOoJuHaMHKa PaBHOBECHBIX M TEPMOJMHAMUKA HEPaBHOBEC-
HBIX IpolieccoB. BHyTpeHHss sHeprus, padora, Temiora B TEPMOAMHAMUKE, ITOHITHE O YHCIE
creneHeil cBo6oasl Mosekyi. IlepBblil 3akoH TepmMoauHaMuku. DyHIAMEHTAIBHBIA XapakTep
IIEPBOr0 Hayajla TEPMOJAMHAMUKH, €ro (JOPMYIUPOBKH, IPUMEHEHHUE K IIPOLeccaM B MJI€AJIbHBIX
razax. Pabora, TeroeMKOCTh IMpH 3THX TMporeccax. AnnabaTH4YeCKUid M MOTUTPOIHYECKHIM
nporeccel. TernoeMkocTs. TemI0eMKOCTh UACATBHOTO ra3a U pealbHOW (U3UYECKOM CUCTEMBI,
yZAENIbHAs U MOJISIpHas TeIuloeMKocTH. Llukinmyeckue npoueccel. [IoHaTHE 0 TENIOBOM ABUrare-
Je 1 XxoJoauibHOU MamuHe. [k KapHo B npuMeHeHnH K TENI0BON MallliHE.

[IpakTnueckue 3aHaTHsA. OyHIaMEHTAIBHOE 3HAYEHHE BTOPOTO Hayala TEPMOIJUHAMU-
Kd, ero (opmynupoBku. IloHsATHE SHTpONUU TEPMOAMHAMHUYECKOH cuctembl. VHTerpain
Kinaysuyca u saTponus. CpoiictBa suTponuu. HeoOpaTumeie mpoieccsl ¢ BO3pacTaHUEM YHTPO-
Uy, DHTponUs U BepoATHOCTb. [IpuHiun bonsnmana. OHranenus.

Tema 4. Peanbuble rassl. Jlekuuu. M3orepmbl Amara, HeU/1€aIbHOCTh PEAJIbHBIX ra-
30B. CHIIBI M DHEPrus B3aMMOJECHCTBUA MEXy MOJIEKyJaMu. Y paBHeHue Ban-nep-Baanbsca. Ou-
3UYECKUI cMbICH nonpaBok Ban-nep-Baanbca. M3otepmbl Ban-nep-Baanbca u Oujproca. Buyt-
PEHHsA SHeprus peanbHoro raza. Dddexr xoyns Tomcona. PeanbHble raspl.

[TpakTnueckue 3aHsATUSA. CuUilbl B3aUMOJAEWUCTBUSA MEXIYy MOJeKylaMu. BHyTpeHHss
9HEprus peajabHoro rasa. [loaydyeHne HU3KUX TeMIIEparyp.

Tema 5. Tepaoe Testo. Jlekuuu. Mneansusiit kpucrami. Pemerku bpase. Anuzotponus
MOHOKPHUCTAJNIOB. BU/BI CBA3M MEXIy aTOMaMu B KpUCTa/UIax. DHEPIUs CBS3M MOHHOTO KpH-
craia. [ledexTsl B peanbHOM KpucTtaiuie, aMopdubie Tena. Ouenka moayns FOura u3 monexy-
JSAPHO-KMHETUYECKOM TEOPUM TBEPAOro Tena. TemnoBoe pacliMpeHHe, TEIIONpPOBOIHOCT,
muddy3us B TBEpAbIX Tenax. 3akoH Jrononra u Iltu.

[TpakTnyeckue 3aHsATHA. KBaHTOBBIH 1MOAX0J] K OOBSACHEHHIO TEMIIEPATypHOU 3aBUCH-
MOCTH TEIUIOEMKOCTH TBEPAOTO Tea.

Tema 6. JKuakocru. Jlekuun. MonekynsipHO-KMHETHYECKAsT TEOPHUs KUAKOCTH. Cpas-
HEHUE OOBEMHBIX CBOICTB JKHMIKOCTH CO CBOMCTBAMHU Ta3oB M TBepAbIX Ted. [loBepXHOCTHBIE
spneHns. KoaduuueHT noBepXHOCTHOTO HATSKEHMS, €r0 CUIIOBOM U DHEPreTUYECKUI CMBICI.

[IpakTnueckue 3ansatus. CMaunBaHue, HeCMaylBaHUe, KaNWLIspHbIe sBieHus. [laBie-
HUE 1101 ICKPUBJIEHHOM MOBEPXHOCTBIO KHUJIKOCTH, popmyia Jlamnaca. KaBurarus.

Tema 7. @a3oBble paBHOBecus u nepexoasbl. Jlekuuu. [Tonstue daswi, pazoBwie nepe-
XOJIbl IEPBOTO U BTOPOTO poja. Mcnapenue, KUNeHUE, KpUCTAJUIM3ALUs, CyOnumanus. Y paBHe-
Hue Knainepona-Knaysnyca. /[narpamma coctosiHus BemiecTBa. /laBneHne HaChIIEHHOrO apa
IIpYU TEMIIepaTypax JAJEKUX OT KPUTHUECKOM, HaJl U30THYTON MOBEPXHOCTBIO XKUIKOCTH.

[IpaxkTnueckue 3ansaTus. IlepecblieHHBIN Nap, NEPEOXIaXKICHHAS KUIKOCTh, 3apObl-
1eoOpa3oBaHue.

Tema 8. PactBopbl u cmiaBbl. Jlekiuu. PactBopsl. Konuentpamus. MonekynspHoO-
KUHETHYECKHE Mpe/icTaBieHus: 00pa3oBaHus pacTBopoB. Ocmoc. OcMuueckoe aBieHue. 3akoH
Bant-I'odda. 3akons Payns. Crnasl.

IIpakTueckue 3aHATHA. [lnarpamMMbl COCTOSIHMSI 3BTEKTHMUYECKOTO CIUIABA, TBEPIOTO
pacTBOpa, XUMUYECKOT0 coeanHenus. [lepekpucrannusanusa. 30HHAas OUNCTKA BEIECTBA.

3.3. 2JIEKTPUYECTBO U MATHETHU3M

Tema 1. Daexrpocraruka. Jlekuuu. Kpatkuii ucropuueckuit 0030p. DinekTpudeckue
3apsiabl U UX cBoicTBa. 3akoH Kynona. Dnektpuyeckoe noje. HanpspkenHocts nosig. Teopema
Ocrtporpazckoro-I'aycca. Jlumosb B 3yeKTpuyeckoM mose. Pabora cui 3IeKTpUYEcKOro IOJIs.
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[ToTennuan nomnsi. CBsi3b HANPSYKEHHOCTH W MOTeHUUaNna. [[pOBOAHUKH B 3JEKTPUUYECKOM TOJIE.
OnekTpoeMKocTh. KoHIeHCcaTOpbl. DHEPIHs U INIOTHOCTh SHEPIUU 3JIEKTPUUYECKOTO MOJIS.

[IpakTnueckue 3ansatus. 3akoH Kynona. HanpskeHHOCTh M MOTEHLIMAT 3JIEKTPUUECKOIO
nosist. [IpoBOAHUKH B 3JIEKTPUYECKOM MOJI€. DHEpPrus aniekTpudeckoro noisst. Konaencaropsl.
JIM3IeKTpUKHY B JIEKTPUUECKOM II0JIE.

Tema 2. IlocTostHHBIN TOK. JIeKIuU. DIEKTPUUECKUN TOK. Y CIIOBHS €r0 CYIIECTBOBAHUS
U XapaKTepUCTUKHU. 3aKkoH Oma. DIeKTpoABIKYIIas cuiia. 3akoH OMa 11 ydacTKa HeOAHOPOI-
HOM 11enu U 17151 TTOJIHOM 1ienu. PaGoTaif MonHOCTh TOKa. 3akoH [[xoyns-JIenna. Juddepennm-
anpHast popma 3akoHoB OMa u Jxoymns-Jlenna. [Ipasuna Kupxroda.

[Ipaktrueckue 3ansatus. [locTosHHbINA nekTpudeckuii Tok. [IpaBuna Kupxroda. Pabora
Y MOIIIHOCTB MTOCTOSIHHOTO TOKa. 3akoH J[xoyns-Jlenna.

Tema 3. Ilpupoaa rekrponpoBoaHocTu. Jlekuuu. Kiiaccuueckas 37eKTpoHHAs Te€OpHUs
AJIEKTPONPOBOIHOCTH U €€ ONBITHOE 000CHOBaHUE. TPyAHOCTH KIIAaCCUYECKON TEOpUU. DIIEMEH-
Thl 30HHOM TEOPUHU DIEKTPONPOBOAHOCTU. CBepXmpoBOAUMOCTh. COOCTBEHHas U MpHUMECHas
POBOUMOCTH TOIYIPOBOAHUKOB. [lomynpoBogaukoBsie mpubopsl. Padora Beixoma. Konrakt-
Has pa3HOCTh NOTEHIMAIOB. TepMolaJeKkTpuyeckue sBieHHUs. TOK B Bakyyme. ODJIEKTPOHHbIE
JamInbl. DJNEKTPUUYECKUN TOK B 3jeKTponuTax. 3akoHsl Papazes. ['anpBaHHuYecKuEe 3J1€MEHTHI.
Tox B razax. Bupl pa3ps10B U X UCIOJIb30BaHUE.

[IpakTuueckue 3aHATHS. DIEKTPUUECKUM TOK B PA3IMYHBIX Cpeax.

Tema 4. MaruutHble siBjeHust. Jlekuuu. MarautHoe mnoJsie Toka. 3akoH buo-CaBapa-
Jlannaca. 3akon mosiHoro Toka. Cuna Ammepa. Butok ¢ Tokom B MarauutHoM mnose. Cuna Jlo-
penna. Onpenenenue yaeabHOro 3apsiaa snekrpona. Dddekr Xoma. MarHuTHoe Mojie B Belle-
ctBe. [{ua-, napa-, peppomaraeTuzM. MarHuTHble MaTepuaibl U UX IPUMEHEHUE.

[IpakTuueckue 3ansaTuss. MaruutHoe moje Toka. 3akoH buo-CaBapa-Jlamnmaca. 3akoH
nosiHoro Toka. Cuita Ammnepa. Cuna Jlopenna.

Tema 5. DuexrpomarautHass mHAyKouA. Jleknuu. Oneitel Papanes. 3aKOH IIEKTPO-
MarHuTHON uHAyKkuuu. [IpaBuio Jlenma. CaMOMHAYKIMS U B3aMMOUHAYKIMS. HIYKTUBHOCTS.
DHeprus U IIOTHOCTh IHEPTUU MAarHUTHOTO MOJIS.

[IpakTuueckue 3aHATHS. DIEKTpOMarHUTHasE UHAYKIMS. CaMOMHIYKIUS. DKCTPATOKHU.

Tema 6. Ilepemennbiii Tok. Jlekuuu. [lomyueHne nepeMeHHOro ToKa U €ro XapakTepHu-
cTuKU. 3akoH OMa JUIs Lienu nepeMeHHOro Toka. BekTtopHble nuarpammel. PezoHaHC TOKOB U
HanpspkeHui. PaboTa 1 MOIIHOCTH MepeMeHHOro Toka. Tpanchopmaropsl.

[IpakTrnueckue 3ansatus. Llenb nepemeHHOro Toka. BeKTopHbIE THarpaMMmsl.

Tema 7. D1eKTPOMATrHUTHBIE KoJIe0aHUSA U BOJIHBI. JIeKnu. DneKTpruuecKkuil koneda-
TenpHbIN KOHTYp. CoOCTBeHHBIE KoyieOaHus. 3aryxaroniue kosiebanus. ['eHepaTop koneOaHMiA.
Pe3zonanc. DnekTpomMarHuTHoe mosie. YpaBHeHHs MakcBeiia B UHTErpadbHOU U nuddepeHIu-
alnbHOU (opMme. DiIeKTpoMarHUTHbIE BOJHBL. OObeMHAas MIIOTHOCTh HEPTUHU 3JIEKTPOMAarHUTHO-
ro HoJisi. Bexktop YmoBa-Iloittunra. Ctosiune 351€eKTpOMarHuTHbIE BOJIHBL. [IpuHIIMN paanocBs3u
u paguosnokanuu. lllkana 31eKTpoMarHuTHBIX BOJIH.

[IpakTudeckue 3aHATHs. DIEKTPOMAarHUTHBIC KoseOanus. [IpuHIMIBI pauoCBsI3H.

3.4. BOJIHOBAS OIITUKA

Tema 1. OcHOBHBIE CBOMCTBA CBeTa U ero xapakrepucTuku. Jlekuuu. [Ipenmer ontu-
ku. Kparkuii ucropuueckuit 0030p ydeHus o cBere. ODIEKTpOMarHUTHas Teopus cBera. Ecte-
CTBEHHBI U MOJIIPU30BAaHHBIA CBET. DHEPrus, MOIIHOCTb, UMITYJIbC, MOMEHT UMITYJIbCa CBETO-
BbIX BOJIH. OCHOBHBIE PHEPIETUUECKNE U CBETOBBIE BENMUMHBL. CBSI3b MEKIYy HUMHU U €IMHUILIBI
n3mepeHus. oTomeTpsl.

[IpakTnueckue 3ansaTus. Poromerpuss. OCHOBHBIE SHEPTETUYECKUE U CBETOBBIE BEINYH-
Hbl. DOTOMETPHI.

Tema 2. UnTeppepenuus cBera. Jlekuuu. CiioxeHre cBeTOBbIX BOJIH. MIHTEepdepeHuus.
[Mpuniun cynepno3unuu. KorepeHTHOCTb. MeToabpl HaOMIOAEHNUS MHTEP(EPEHIUH B ONTHUKE.
BriBog ycnoBuit min 1 max B untepdepenuu. lluprna natepdepeHMOHHbIX 1osIoc. Biausaue
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pa3sMepoB UCTOYHMKOB M HEMOHOXPOMAaTHYHOCTH Ha MHTEp(epeHIMOHHYI0 KapTuHy. IIpocTpan-
CTBEHHas U BpeMEHHas KorepeHTHocTU. MHTepdepeHIus cBeTa B TOHKUX IUICHKaX W IJIaCTHUH-
kax. [lonmocsl paBHOM TONIIMHBI U paBHOTrO HakjoHa. OnwIT [lons. Konsua Hetorona. [Ipumene-
Hue uareppepenunnd. Muoromyuyenas untepdepenus. MurepdepomeTpsl.

[Tpaktuyeckue 3ausatusi. Uatepdepenus ceera. Uatephepomerpsl.

Tema 3. Judpaxuus cera. Jlekuun. [Ipunnun ['roiirenca-Openens. Hudpakuus Dpe-
Henst. 3oHbl Dpenens. OObsICHEHHE TPSAMOIMHEHHOTO PACIpPOCTPAHEHUsI CBETa IO BOJHOBOM
Teopuu. 30HHasA macTuHKa. Judpakius OpeHens Ha KPyIrJioM OTBEPCTUH, HA KPYTJIOM dKpaHe,
Ha Kparo rnoxry 0eckoHeyHoro skpana. Judpakuus Opaynrodepa Ha miensix, KpyribIX OTBEPCTH-
ax. udpemerku. Jucnepcus u paszpenaronias crnocodHocTs qudpemerku. Bunasl nudpenierox.
[Tonsitre o romorpaduu.

[Tpaktnueckue 3ansatusa. Jdudpaknus DPpenens. Hudpakuus Ha mensx. ucrepcus u
paszpemaromias crrocoOHOCTh nudpenieTok. ["omorpadus.

Tema 4. I'eomerpuueckasi ontuka. Jlekiuu. ['eomeTpuyeckas onTUKa - MpeaeIbHBIN
ciydail BosiHOBOM. [Ipunnun depma. 3akoHbl oTpaxkeHUs U npeiaomieHus ceera. [lonHoe orpa-
xkeHue. OTpakeHHe U MPEeJIOMIICHHE Ha TUIOCKOM TpaHulle pasiena, Ha chepuuecKoil moBepXHO-
ctu. 3epkasia. Tonkue nuH3bl. LleHTpupoBanue cuctem JuH3. AGeppalud ONTUYECKUX CHUCTEM.
Paspemraromias cnocoOHOCTh ONTUYECKUX MPHUOOPOB. OnTHYECKUE SABIEHUS B aTMOChepe.

[IpakTiueckue 3aHATUSA. 3aKOHBI OTPa)KEHUs U MpesiomiieHus ceera. [lonHoe oTpaxeHue.
3epkana. Tonkue nun3bl. Abeppauus TuH3. Paszpemaromas CiocOOHOCTh ONTUYECKUX MTPHUOOPOB.
Orntuueckue siBICHUS B aTMocdepe.

Tema S.Iloasipuzaums cBera. Jleknuu. EcTecTBeHHbIN U noJisipu30BaHHbIN cBeT. [los-
pHU3aTOpbl U aHAIM3ATOPBl. 3aKoH Maitoca. DJIeKTpOMarHuTHasi TEOpUsl MPEJIOMIIEHUS U OTpa-
JKEHHUs Ha rpaHule AByX cpell. 3akoH bprocrepa. PacnpocTpanenue cBeta B kpucramiax. J(Boii-
HOE JiydernpenomiieHue. BonHOBbIE OBEPXHOCTH B KpHUCTaLaX. DJUIMOTHYECKAas M Kpyrosas
nosspuzanus. MHTepdepeHnns mnonspu3oBaHHbIX Jydeil. VMckyccTBeHHass aHuzoTpomnus. Bpa-
[IEHHE MJI0CKOCTH nossipuzanui. [lonspuzanuonsbie npudboOpBHI.

[IpakTnueckue 3aHATUA. 3aKoHbI nosspusanuu. opmynsl Openens. Bpamenne miuocko-
cTH nojisipuzauu. [lonsgpuzanuoHHbie NpuOOPHI.

Tema 6./lucnepcusi cBera. Jlekuuu. ucnepcus csera. ucnepcus npusmsl. Hopmais-
Has ¥ aHoMmanbHas gucnepcus. Pa6orel HeioToHa M PoxkaecTBeHCKOro. DIeKTpOHHAs TEOpHs
mucniepcun. dazoBas u rpymnmnosas ckopoctu. IpdexT UepeHkona.

[Tpaktuueckue 3anstusi. Jucnepcust ceeta. DneKTpoHHas Teopus cBeta. DpdexT YepeH-
KOBa.

Tema 7.Ilornomenue cBera. Jlekiuu. Crnextpsl nornomeHusi. Crnexkrpomerpsl. Crek-
TpanbHbIN aHanu3. L{Beta Tein. 3akon JlamGepra-byrepa-bepa.

[Ipaxktnueckue 3anarus. [lornonienue ceera.

Tema 8.Paccessnue cBera. Jlekiuu. [IpoxoxaeHue cBeTa yepe3 ONTUYECKH HEOJTHOPOI-
HbIe cpenbl. 3akoH Pases. MonekymnspHoe paccesiuue. KoMOnHanoHHoe paccesiHue.

[IpakTnueckue 3ansaTus. Paccesnue cera.

Tema 9.Cxopocth cBeta. Jlekmuu. Metonbl usmeperus: ckopoctu ceera. Iddext Jo-
wiepa. Onbitel Puzo u Maiikenbcona. [loctynatsl DitHmTeiina. [IpeobpazoBanus [Nanunes u
Jlopenma. CrienctBust mpeodpazoBanuii Jlopenia.

[Tpaktuyeckue 3ausatus. [Ipeobpazosanus JlopeHna u Ux cleACTBHUS.

3.5. KBAHTOBAS U AIEPHAS ®U3UKA

Tema 1.KBanTOBBIEC cBOiicTBa cBera. Jlekuuu. TemmoBoe u3nydenue. Jlydyeucmycka-
TeJIbHAs U TorJomaTeabHas cnocodHocTH. 3akoH Kupxroda u ero ciencrsus. 3aKoHbI U3Tyde-
HUs abcomoTHO yepHoro tena. ®opmyna [Tnanka. dororddekr. 3akonsr hotodddexra. DoTo-
Hbl. YpaBHeHHe DifHmTeliHa. Bunel goTosddexra u npumenenue. PeHTreHOBCKOE M3IydeHHE.
[Tonydyenne peHTreHOoBCcKUX Jydeil. TopMo3HOe M xapakTepuctuueckoe uzinydenue. [lormore-
HHUE M paccestHue peHTreHOBcKuX yyueil. Dpdext Komnrona. KopmyckynsipHo-BoIHOBOH aya-
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nu3M cBeta. [laBnenne cBera. OObsCHEHUE BOTHOBOW U ()OTOHHOU TEOPUU CBETA.

[Ipaktrueckue 3ansaTus. TeroBoe uznydeHue. 3akonsl Kupxroda. [IpaBuno Buna. 3a-
koH Credana-bonpimana. @ortosddexr. YpaBHenue DifHmreriHa. KopmyckynspHO-BOIHOBOM
JlyaJli3M CBETa.

Tema 2.Moaeau atoma. Teopuss atoma Boaopoaa no oopy. Jlekuun. Onbitel Pesep-
dopna. [Tnanerapuas mozaenb atoma. [loctymarer bopa. Moaens atoma o bopy. CriekTpajibHbIC
CEpUHU U3JIyYEHHUSI aTOMAapHOI0 BOAOPOJA.

[Ipaktnueckue 3anarus. [loctynarsl u Mmoznens atroma no bopy.

CrniexTpaibHble CEpUU U3IYyYEHHUS] aTOMapHOI0 BOIOPOAA.

Tema 3. CoBpemMeHHbIE NPEACTABJICHUSA 0 CTPOEHHMHM MHOI0JIEKTPOHHBIX aTOMOB.
Jlexuuu. I'unote3a ae bpoiina. CeoiicTBa BosiH Jie bpoitnst. BeposTHOCTHBIN XapakTep BOJIH i€
bpoitns. [Iudpaknus mukpodactuir. CooTHOIIEHUE HeonpeaeneHHoe rei ['eizendepra. YpaBHe-
Hue Hlpenunrepa. KBantoBaHue 3HEPTUHM U MOMEHTA UMITYJIbCA JIEKTPOHA B aToMe. KBaHTOBBIE
yrcna u ux ¢usnueckuit cmpici. OnwiT Hltepna u ['epnaxa. CiuH ¥ MarHUTHBIA MOMEHT DJIEK-
TpoHa. MaraeroH bopa. Ilpuniun Ilaynu. OnextponHble o0osouku. Ilepuonnueckas cucrema
31emMeHTOB MenaeneeBa. [loHsATHE 0 XMMHUYECKON CBSA3M M BaJIeHTHOCTU. CTpOEHHE MOJEKYII.
Monekynsipuble criekTpsl. Jlromunecnenuust. [pasuino Crokca.

[Ipaktuueckue 3ansatus. CoiictBa BoJH A€ bpoitns. CooTHOIIEHHE HEONPEAEIEHHOCTE!
['eiizenOepra. Xumuueckast CBsi3b M BaJIGHTHOCTb. MoJieKyisspHble CIEKTpPBI. JIFOMHHECTIEHIUS.

Tema 4.2semeHThl HeTMHeHHOW onTHkM. Jlekuuu. CIIOHTAaHHOE U MHAYLUPOBAHHOE
usnyyeHue. OTpULaTeIbHOE MOIJIOUIEHUE. Y CIIOBUS A ycuieHHsl cBeTa. CUCTEMbl HaKauKy.
[Ipoueccsl B pe3onarope. CBoiicTBa J1azepHoro Jiydya. Buasl nazepos. [Ipumenenue nazepos. He-
nuHelHas onrtuka. MHorogotoHHbl (ortoaddexr. CamopokycupoBka ceera. [Ipocernenue
Cpepbl.

Tema 5.Ctpoenue siapa. Jlexuuu. CocraB siapa. XapaKTepUCTHKU AApa. SaepHble CUIIbL.
Oueprus cBsa3u anpa. Jedext maccesl. CTabuinbHOCTD siipa. Monenu sjep. DKcrepuMeHTalbHbIe
METO/Ibl AIEPHON QUBHUKH. Y CKOPUTEH 3apsKEHHBIX YaCTHULL.

[IpakTnueckue 3aHATHS. [IeTEKTOPBI U YCKOPUTEIN 3apsKEHHBIX YaCTHII.

Tema 6.PaguoakTuBHOCTb. Jlekiuu. PagnoakTuBHOCTE. 3aKOH palnOaKTUBHOTO pacria-
Ja. o - pacnaj, 3 - mpeBparienus, y - usnydenue. [Ipasuna cmenienus. [Ipumenenue paguounso-
TOTIOB.

[IpakTuueckue 3aHsITHSA. 3aKOH paJMOAaKTUBHOTO pacrana. Tpu Buaa pacnaga. [Ipaswmma
cMmeleHus. PagroaktuBuble paasl. ckyccTBEHHAs! paAMOaKTUBHOCTD.

Tema 7.51nepuble peakuum. Jlexiuu. 3aKoHbBI COXpaHEHUS B AJEPHBIX PEAKIIMSIX.
Mexanusm npotekanus. DPpPekTuBHOE ceueHue. Brixos saepHbIX peakuuil. Buasl SnepHbix
peakuunii. Peakuus nenenus. Jlenenue saep ypana. LlenHble ssnepHble peakuun. SAnepHbie pe-
aKTopsl. SnepHas sHepreTuka. TepMosaepHbIE PEaKTOPBI U NEPCIIEKTUBBI UX UCIIOJIb30BAHU.

[IpakTrnueckue 3ansatus. AnepHeie peakiuu. LlenHeie peakuun aeneHus. SaepHeie pe-
aKTOpPBL. YIIPaBIsEMbIN TEPMOSIEPHBIN CUHTES.

Tema 8.97ementapubie yactunbl. Jlekiuu. O6mue cBenenus. CTaOWIBHBIC dJIEMEH-
TapHble yacTullbl. OCHOBHBIE XapaKTEPUCTUKU. AHTUYACTHUIbI. B3anuMHble TpeBpaleHus Bemle-
cTBa U nosst. OyHnaMeHTanbHbIE B3aUMOJEHCTBUS B MHUpE AJIeMEHTapHbIX dacTull. [IpoGiembl
CHUCTEMAaTHUKH 3JIEMEHTApHBIX yacTull. [Tonsitue o kBapkax. dusnyeckas KapTHHa MUPA.

[IpakTuueckue 3ansatusi. CoBpeMeHHasi pu3nyeckas KapTHHA MUpA.

4 METOAUNYECKHUE PEKOMEHIALIMHU (YKA3ZAHUSA) JIA CTYAEHTOB 110
N3YYEHUIO JTNCIUITJIMHBI

MeTtoanyeckue peKOMeHAAUMH K JeKIHAM
B umpeane yxe 10 NEKIUM CTYAEHT JODKEH OETJIO MPOCMOTPETh y4eOHO-METOINYECKHNA
KOMIIJIEKC, Y4€OHHK, XOTsl OBl OJJUH U3 UCTOYHHUKOB IO Y4eOHOH, y4eOHO-METOAMYECKON U Hay4-
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HOUW JMTEpaType Mo TeMe JIEKIUU C TE€M, YTOObI MMETh MpeACTaBICHUE O MpobiIeMax, KOTOpbIe
OyIyT pa3oupaThCs B JICKITUH.

OH J10/DKEH Tak)Ke MBICICHHO MPUIIOMHHUTD TO, YTO yXK€ 3HAET, KOT/Ia-TO YUTAall, U3ydaj
10 PYTUM IpeIMeTaM IIPUMEHUTENBHO K JaHHOH Teme. ['1aBHOE B IOJrOTOBUTENBHON paboTe K
JeKIuu — (GopMHupoBaHUE CYOBEKTHBHOTO HACTPOCHUS HA XapakTep WH(GOpMAIUU, KOTOPYIO OH
HOJYYMT B JIEKLIMU 10 COOTBETCTBYIOLIEH TeMe. MlHora uist 3Toro ObIBaeT 10CTaTOYHO O3HAKO-
MUTBCA C pabodeld yueOHOU mporpammoin. CTyIeHT IOJKEH MOMHHThH, YTO HUKAKOH y4yeOHUK,
HUKaKasi MOHoOrpadusl WM CTaThsi HE MOTI'YT 3aMEHUTh y4eOHYIo JeK1uto. B cBoto ouepens, pa-
0oTa CTyJEHTa Ha JEKIUU — 3TO CJIOXKHBIA BUJ| MI03HABATEIbHOW, HHTEIUIEKTYaJIbHOM padoThl,
TpeOyrolel HanpsKeHNs, BHUMAHUs, BOJIM, 3aTpaT HEPBHOM U (PU3NYECKON SHEPTUH.

3anuce JEKIUH SBISIETCS BAXHEWIINM 1JIEMEHTOM Pa0OTHI CTyAeHTa Ha Jekiuu. KoH-
CIEKT JIEKIUH M03BOJIAET eMy 00paboTaTh, CUCTEMAaTU3UPOBATh U Jy4Yllle COXPAaHUTh MOJy4YeH-
HYI0 HHPOPMAILIHIO C TeM, YTOObI B OyaylIeM OH CMOT BOCCTAaHOBUTH B MaMATH OCHOBHBIE, CO-
JiepKaTeIbHble MOMEHTHI JIeKIUU. TunuyHas ommbKa CTYAEHTOB — JOCIOBHOE KOHCIIEKTUPO-
Banue. Kak mpaBuiio, mpu 3alicH «CJIOBO B CIOBO» HE OCTaeTCs BPEMEHU Ha OOIyMBIBaHHE,
aHaJIu3 U CUHTE3 KPUMUHAIBHO-KYJIbTypoJoruueckoi nudopmanuu. Ho 3anuck aexuuu Ha Mar-
HUTO(OH C TIOCIEAYIOUINM MPOCITYIINBAaHUEM U C TIApAIJIeIbHBIM KOHCIIEKTUPOBAaHHEM Ha Oyma-
re SBJISIeTCsl OHUM U3 3(pPEeKTUBHBIX METOJOB ee ycBoeHus. KpoMe Toro, cryieHTaM pekoMeH-
JyeTCsl yCBOSHHE OCHOB cTeHorpaduu. VIckyccTBO KOHCTIEKTHPOBAHUS e CBOIAMTCS K HABBIKAM
CBEpPTHIBAHUS NOJYYEHHOW MH(pOpMALMH, T.€. 3alMCHU €€ CBOMMM CIOBAaMH, YACTUYHO CJIOBOCO-
YEeTaHUSMH JIEKTOPA, ONPECIIEHHBIMU U MTPOCTO HEOOXOAUMBIMU COKPALICHUSMH U T.J., HO TaK,
4yTOOBI CyMETh BHOBb Pa3BEepHYTh MH(pOpMalHio 0e3 cyliecTBeHHOH nmorepu. OTOupas HyXHYIO
UH(POPMALINIO, TTAaBHBIE MBICIH, MPOOJIEMBI, PEUICHUS W BBIBOJBI, CTYJCHT COKpAIIaeT TEKCT,
CTPOUT CBOM TEKCT, B KOTOPOM OH CMOKET pa3o0parThCesl.

B koHcmekTe JIeKIMU 00s3aTeIbHO 3aHCHIBAIOTCS HAa3BAaHHE TEMBI JICKIIUH, OCHOBHBIE
BOIIPOCHI IJIaHA, PEKOMEHI0BaHHAs JauTeparypa. TeKCT KU JOKeH ObITh pa3/ielieH B COOT-
BeTCTBHHU C TulaHOM. C OKOHYaHWEM JIEKIIUH paboTa HajJ KOHCIEKTOM HE MOXKET CUMTAThCA 3a-
BepiIeHHOH. Hy>XHO elie BOCCTaHOBUTH OTAEIbHBIE MECTa, IPOBEPUTH, BCE JIM MOHATHO, YTOU-
HUTH YTO-TO HA KOHCYJBTALUH H T.II., C TEM, YTOOBI KOHCIIEKT MOT OBITh UCTIOIH30BaH B MPOIIEC-
ce MOATOTOBKM K CEMMHApaM, MPAaKTUYECKUM 3aHATHAM, 3a4eTy JJs JajJbHEHUIIero W3ydeHUs
TeM, Ha npakTuke. KoHCIEKT JeKIuu - He3aMeHUMbIH y4eOHBIH JOKYMEHT, HEOOXOAUMBIN AJist
CaMOCTOSITENIbHONU pabOTHI.

MeTtoanyeckue peKOMEHAANNH K NPAKTHYECCKUM 3aHATHAM

[TonroroBka K MpakTUYECKOMY 3aHATHIO IPENIOJaraeT ABa 3Tana pabdoThl CTYIEHTOB.
[TepBbIii aTanm — ycBoeHUE TeopeThyeckoro marepuana. O6beM 3TOro Marepuaia OonpesiesieH B
yueOHol paboueil mporpamMe. Ha nmepBom 3tamne cTyleHT JoJKeH oTpaboTaTh U YCBOUTH yueo-
HO-ITPOTPAMMHBII MaTepUa, UCIOJb3Ys] METOJUUYECKNE PEKOMEHIALINHU 110 MOATOTOBKE K CEMU-
Hapy. BTopoii aTan npeamnonaraer BHIMOIHEHUE CTYIEHTOM MPaKkTH4YecKoro 3aianus. KoHkpeTHo
TaKO€ 3a/laHue JAeTCsl CTYJAEHTaM IPENoAaBaTeIeM B KOHIE 3aHSTHS, IPEAIIECTBYIOIIErO MpaK-
TUYECKOMY. 3aJaHMsl TOJDKHBI OBITh BBITIOJHEHBI MMCHMEHHO B CIIEUAIBHON TeTpaau (3TO Mo-
XKeT ObITh W TeTpajb Ul JIEKIHUHA) BO BpEMsl CaMOCTOATENbHOM paloThl, MpeAlecTBYIOMIEeH
MPaKTUYECKOMY 3aHATHIO. KpoMe TOro, mo T€opeTHuecKUM BOIPOCAM CTYIEHTHI TOJKHBI MOA-
TOTOBUTH PabOYME IIaHBI CBOMX OTBETOB Ha HUX.

JloManiHee 3afjaHe CTYJEHT TOTOBUT B CBOOOAHOE OT, 3aHSATUH BpeMs, yJeisisi MOJAro-
TOBKE He MeHee 1,5 yacoB. IIpu BBINONIHEHNMH AOMAIIHErO 3aJaHUs CTYAEHTBI MOTYT IOJIB30-
BaThCsl y4eOHO-METOAMYECKON U MHOM JUTepaTypoil U3 o01el U crnenuaibHOl ONOINOTEKH BY-
3a. PexomenayeTcst oOpamarhcsi 3a KOHCYJIbTAllMSIMU U OKa3aHHMEM HEOO0XOAWMOW MOMOIIU K
IpernoiaBaTessaM Kadeapsl B yachl IpUeMa.

MeToanyeckue peKOMeH 1AM MPHU MOAT0TOBKE K CEMHHAPY



16

Uto0Osl HanboJee parroHAIBHO U TIOJTHO HCIIOIh30BAaTh BCE BOZMOKHOCTH CEMUHApA Kak
BUJIA 3aHATHUSA, AJIA MMOATOTOBKH K HEMY HEOOXOIHMMO: BHUMATEIbHO MPOYUTATh KOHCIIEKT JIEK-
[[UU TI0 JAHHOW TEeMaTHKE; O3HAKOMHTHCS C COOTBETCTBYIOIIUM pa3eiioM ydeOHUKa; mpopado-
TaTh JONOJHUTEIbHYIO JIUTEPATYPY U UCTOYHUKHU; PELIUTh 3a/1a4d U BBIIIOJIHUTH JPYTrU€ MUCH-
MEHHBIE 3aJIaHHUS.

[ToaroroBka Kk ceMuHapy BKJIFOYAET HECKOJIBKO 3TanoB. He pekomMenayeM OTKIaabIBaTh €€ Ha
nocyienHuit neub. Ciaeayer BHUMATEIbHO O3HAKOMUTHCS C TEM KPYroM BOIPOCOB M METOAUYE-
CKHMX PEKOMEHJAILNI, KOTOPbIE ONPEAEIIECHbI IIJIJAHOM CEMHHAPCKOro 3aHATusA. Kaxaplid 1uian co-
MPOBOXKIAETCA CIMCKOM JIMTEPATYPHI, NOAPA3AEIIEMbBIM HAa OCHOBHOM W JOMOJIHHUTENbHBIN. K
OCHOBHBIM H3/IaHUSIM, KaK MPaBUII0, OTHOCSTCS ydyeOHble mocobus. Crnucok yueOHOM auTepaTy-
pPbl MOJHOCTBIO MPUBOJMTCS TOJBKO K MEPBOMY CEMHHApPY, TaK KakK SIBJISIETCA CTaHIAPTHBIM.
BHuMarenbHO npounTaB yueOHYIO JTUTEPaTypy, Bbl IOYYBCTBYETE, YTO BAILM 3HAHUS HE MOJHBI,
YTO BbI MOJIYYUJIM TOJBKO OOILIEe NpeACTaBICHUE 10 MpobieMaM, KOTopble OyAyT paccMmarpu-
BaThCs Ha CEMHHApPCKOM 3aHATHH. ClenoBaTenbHO, HEOOXOIUMO MPUCTYNUTh K 3HAKOMCTBY C
JIOTIOJTHUTENBLHON nuTepaTypoid. CIUCOK JTOMOJIHUTEIBHBIX UCTOYHUKOB OOIIMPEH, HO 3TO HE
3HAYUT, YTO BBl 0053aHBI MPOYUTATh UX Bce. [IpocTo u3 Oosblioro koaumdecTBa MoHOrpaduii u
cTaTeil BBI BCErJla CyMeeTe BBHIOpATh Te, KOTOPbhIE IIOMOTYT IOJIHOCTHIO pa3odpaTbcs B BOIIPOCE,
elle /10 KOHIIa BAMH HE IMOHATOM.

MeToauuyecKkue PECKOMEHIAIUHA 10 PCIICHUIO 3a/iaY 10 ([)nsmce

1. IlpoumTaiite ycnoBue 3amaud. 3alMILWTE NMPABUIBHO JAaHHbIE B BBIOPAHHOHN cucTeme
equaut («CH»).

2. Cpemnaiite pucyHok. Ha pucyHke 0003HaYbTe TaHHBIC 3a/1a4l (BEKTOPHI CKOPOCTH, YCKO-
peHuUs, IepeMEeLIeHNUs).

3. Bribepure cucreMy KoopAWHAT. Y00HO Ui PEUICHUs OJHY W3 OCEeH HANpaBiISTH IO
JBUKEHMIO TEJIa, T.€. OHA JIOJKHA COBIIAJaTh C HAIIPABJIEHUEM CKOPOCTH.

4. Ha3zoBuTe BUJ ABMKEHUS TeJl. 3alUIINTE KNHEMaTHUYECKUE YpaBHEHUS JJIs KaXJ10ro Te-
7a. Uucno ypaBHEHUH JOKHO OBITh PAaBHO YMCIY HEU3BECTHBIX BeJWYMH. [lomyuutcs
CHUCTEMA YPaBHEHUN.

5. Pemmre cuctemy ypaBHeHHH B 001IeM BU€. 3aTeM HalUTe UCKOMbIE BETMUYHHBI B OYK-
BEHHOM BH/IE.

6. IlocraBpTe BMecTO OYKB UHMCIIOBbIE 3HaUeHUs BelU4MH. [lomydnTte oTBeT.

7. TlpoaHanu3upyiTe OTBET, YTOOBI UCKIIFOUUTH OITHOKY B TIOJTYYE€HHOM PE3YJIbTaTe.

MeToanyecKue peKOMeHAAUMH /ISl TOATOTOBKH K JIa00paTOPHBIM padoTam

BeinonHenuto 1abopaTOpHBIX pabOT MPEaIIeCTBYET JOMAIIHSS HOJArOTOBKA C UCIONIb30-
BaHHEM COOTBETCTBYIOIIEH JUTEpaTyphl (YICOHUKH, JIEKIIUH, METOJMYECKHE TTOCOOUS U yKa3a-
HUS U JIp.) U MPOBEpKa 3HAHUN 00ydaroImuxcs Kak KpUTEPU UX TEOPETUYECKOM IOTOBHOCTH K
BBITIOJIHEHHIO 3a/1anusl. [Ipu moaroToBke Kk 1abopaTopHOM paboTe CleayeT BECTH «pabouyro TeT-
paiby», TIe JOJDKHBI OBITh 3alKCcaHbl KpaTKHe TEOPETUUYECKHUE CBEIEHUS O J1a0opaTopHOi paboTe.
Kak mpaBuiio, MeTonndeckne peKOMEHIAINH TS BBITOJIHEHHS TAOOPAaTOPHBIX PadOT XpaHSTCS B
CBOOOJTHOM JIOCTYTIE JJISi CTYACHTOB M JIOJKHBI ObITh M3Y4€HBI 1O BHITIOJIHEHUs paboThl. [laHHas
pabouasi TeTpaJb B MPOLECCE BBIMOJIHEHUS paboThl OyJIeT JOMOoJIHEHa MaTepualaMi U3 BBIIONI-
HEHHOU JabopaTopHOil paboThl U OYAET CIYXKUTh OTYETOM O pabote. Brimonnenue nadopartop-
HOU paOoTHI ClIeAyeT HaYaTh ¢ U3YyYECHUSI TEOPETUUYECKUX CBEICHUH, KOTOphIE MPUBOATCS Hava-
Jie OmucaHus Kaxaoil ynabopatopHoi pa®oTsl. Pe3dynbraTel paboThl HE0OX0auMO 0(OPMHUTH B
Buze oryera. JlabopaTopHas paboTa cUMTaeTCsl BHIMOJIHEHHOW, €CIM - MPEJOCTaBIEeH OTYET O
pe3ysbTaTax BBITIOJHEHUS 3aJaHWs, MPOBE/ICHA 3alliTa MPOIEIaHHONW paboThl. 3amuTa mpoBo-
JMTCS B JIBa dTamna: 1) JeMOHCTPUPYIOTCS PE3YNIbTAThl BHIMOIHEHNUS 3aIaHus; 2) nanee Tpedyercs
OTBETUTH Ha Psijl BOIPOCOB U3 NEPEYHs KOHTPOJIBbHBIX BOIIPOCOB, KOTOPBIA MPUBOAUTCS B 3a/1a-
HUH K J1a00paTOpHOIl paboTHI.
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YyeOHo-MeTOAMYeCKOe 00ecneueHre CAMOCTOSITeIbHOM PadoThl
CTY/J€HTOB 10 JHCIHILINHE

HaumenoBaHue pasaeJia (TeMbl)

DopMbI/BHBI CAMOCTOSATEb-

KosauuecTBO 4acos,
B COOTBETCTBHH C

N yueOHo-
JAMCHUILTHHBI HO¥l paGoThI
TeMaTHYECKUM
IUIAHOM
Pazien 1. Mexanunka 90
[Moxrororka k [1P3 u nmaGopa- 4
Bsenenue
TOPHBIM 3aHATHUAM
. [Moxrororka k [1P3 u nmaGopa-
KunemaTuka MarepruaabHON TOUKH 14
TOPHBIM 3aHSATHSIM
WHAMUKa MaTEePUAILHON TOYKHU U
A p [Moxrororka k [1P3 u nmaGopa-
CUCTEMbI MaTepUANIbHBIX TOYEK. [[BU- 12
TOPHBIM 3aHSATUSIM
xenue B HUCO.
[Tonroroska k I1P3 n nma6opa-
Pabota u sHeprus. A P 18
TOPHBIM 3aHSATUSIM
CrneunanbHasi TEOpUSI OTHOCUTENBHO- | [ToAroToBKa K IPAaKTUYECKHM 8
CTH 3aHATUAM
[Honroroska k I1P3 n nma6opa-
MexaHnka TBEpAOro Tea A P 10
TOPHBIM 3aHATHUAM
IToaroToBka K MpakKTUYECKUM
Konebanus u BOIHBI A P 10
3aHATUAM
IToarororka k IIP3 u abopa-
MexaHuKa CIUIOMIHBIX CPe.T 10
TOPHBIM 3aHATHUAM
[ToaroToBKa K MPakTHYECKHM
BcemupHoe tarorenne 4
3aHATHUAM
Pazgea 2. MoJiekyasipuast pusuka 90
U TEPMOAMHAMHKA
Kunernueckas Teopys UACaIbHBIX IMoxroroska k I1P3 u naGopa- 12
ra3oB TOPHBIM 3aHSATHSIM
[oaroroska k [1P3 u nmabopa-
SBneHus mepeHoca B rasax. 12

TOPHBIM 3aHATHUAM
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[Moxrororka k [1P3 u maGopa-

OCHOBBI TEPMOTMHAMUKH 14
TOPHBIM 3aHATHIM
IToaroroska k I1P3 u na6opa-
Peasnbuble rasel A p 16
TOPHBIM 3aHATHIM
IToAroToBKa K MPaKTHYECKUM
TBepmoe Teno 8
3AHATUAM
IToaroroska k I1P3 u na6opa-
Kunkoctu A p 12
TOPHBIM 3aHATHIM
IToAroToBKa K MPaKTHYECKUM
®a30BbIC pABHOBECHS U TIEPEXOIBI. 8
3aHATUAM
[Moxrororka k [1P3 u nmaGopa-
PacTBOpBI ¥ cIIIaBBI 8
TOPHBIM 3aHATHAM
Pa3nen 3. DiekTpu4ecTBO U MarHe- 108
TH3M
ITonrorosxka k I1P3 u naGopa-
DIIeKTpOCTaTUKA A P 14
TOpHI)IM 3aHATUIAM
o ITonroroska k I1P3 u 1abopa-
ITocTOsIHHBIN TOK A p 14
TOpHI)IM 3aHATUIAM
[Moxrororka k [1P3 u nmaGopa-
[Ipupoa 3IeKTPOpPOBOTHOCTH. 16
TOpHI)IM 3aHATUIAM
IToxroroska k I1P3 u yabopa-
MarxuTtHrle ABIIEHUS A P 18
TOpHI)IM 3aHATUIAM
[ToaroToBKa K NPaKTHYECKHM
DneKTpoOMarHuTHasT MHIYKIIUS 16
3aHATUIAM
o IToxroroska k I1P3 u yabopa-
IlepemeHHBI TOK A P 14
TOPHBIM 3aHATHAM
DNeKTpOMarHUTHbBIE KOJeOaHUs U [ToaroToBKa K NPaKTHYECKHM 16
BOJIHEI 3aHATUAM
Pasznen 4. OnTuka 12
OcHOBHBIE CBOWCTBaA CBeTa U €ro Xa- | Iloaroroska k [IP3 u abopa- 6
PaKTEpUCTUKHI TOPHBIM 3aHATHIM
ITonroroska k I1P3 u naGopa-
WnTepdepennus creta A P 12
TOPHBIM 3aHATHIM
IToxaroroska k I1P3 u yadopa-
Hudpakius ceeta A P 12
TOPHBIM 3aHATHIM
IToarororka k I1P3 u sadopa-
I'eomerpuueckas ontuka 18
TOPHBIM 3aHATHIM
IToAroToBKa K MPaKTHYECKUM
[Tonspusanus ceera A p 14

3aHATHAM
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[Moxrororka k [1P3 u maGopa-

Hucnepcus cera 2
TOPHBIM 3aHATHUAM
HOI[FOTOBKa K IIPpaKTU4CCKUM
ITornoienue ceera 2
3aHATUAM
IToarororka k I1P3 n abopa-
PaccesiHue cBeta 2
TOPHBIM 3aHATHUAM
9 IToarororka k I1P3 n abopa-
CkopocTb cBeTa 4
TOPHBIM 3aHATHAM
Pa3nen 5. KBanToBasi pusuka 72
1 o [Moxrororka k [1P3 u nmaGopa-
KBaHTOBBIE CBOIiCTBA CBETA 16
TOpHLIM 3aHATHUAM
2 Mogenu aroma. Teopust aroma Boao-|Iloaroroska k ITP3 u nabopa- 14
poxna o bopy TOPHBIM 3aHATUAM
3 CoBpeMeHHBIE  IIPEACTaBICHHUS O
p pea [Moxroroska x I1P3 n ma6opa-
CTPOCHHHM MHOTO3JIEKTPOHHBIX aTo- 14
TOpHBIM 3aHATUAM
MOB
4 N [Moxrororka k [1P3 u nmaGopa-
DJeMEHTHI HeJIMHEHHOMN OITHKHU 4
TOpHLIM 3aHATHUAM
5 IToaroToBka K MpakKTUYECKUM
Crpoenue sapa 6
3aHATUAM
6 IToarororka k [1P3 u mabopa-
PagnoakTHBHOCTH 4
TOpHLIM 3aHATUAM
U IToaroToBka Kk MpakKTUYECKUM
SnepHble peakuuu 6
3aAHATUAM
8 [Moxroroska k I1P3 n maGopa-
DneMeHTapHbIE YaCTHUIIbI 8
TOpHLIM 3aHATUAM
5 TPAKTUKYM 110 JTUCIHUIIJIMHE
5.1. MEXAHUKA
Saustue 1. Kunemamuxa 1
1. Anaroputm peuieHusl.
2. OTHOCHUTEIBLHOCTD IBIDKECHUA.
3. 3aKoHBI pABHOMEPHOTO U PAaBHOIIEPEMEHHOTO JBUKCHHSI.
Pemmts B aynuropuu 3amaun: [1] NeNe 1, 2,3
3ananue Ha oM. 1 BapmanTt: [1] NeNe 1-6, 1-10, 1-23, 1-47, 1-57
2 papuanT: [1]NeNe 1-5,1-14, 1-24, 1-48, 1-60
3anarue 2. Kunemamuka 2
1. JIBwxeHwue Teq OPOIICHHBIX MO YTJIOM K TOPU30HTY.
2. 3aKOHBI IBMKCHHS TEJI C YCKOPEHUEM = g.
3. CBs3b MKy XapaKTEPUCTUKAMU JIMHEHHOTO W KPUBOJIMHEWHOTO JIBIKCHUSI.

Pemnts B aynutopuu 3amgaun: [1] NeNe 3,4, 5

3ananue Ha oM. | BapmanT: [1] NeNe 1-27,1-31, 1-39, 1-56, 1-64

2 BapuanT: [1]NeNe 1-26, 1-28, 1-35, 1-58, 1-61
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3anstue 3. Junamuxa 1
AJNTOPUTM peleHusl.
JIBr>KeHUE TeJ MO TOPU30HTAIBHOM MIOCKOCTH.
JIBuKkeHue Tel CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 OJI0K.
JIBH>KEHUE TEJT 110 HAKJIOHHOM MIIOCKOCTH.
Pemuts 3amaun B aynutopun: [1] NeNe 2,3, 4,6
3ananue Ha oM. 1 Bapmant: [1] NeNe 2-13, 2-20, 2-24, 2-34, 2-35
2 BapuanT: [4] NeNe 2-11, 2-19, 2-25, 2-34, 2-35
3ansrue 4./[unamuka 2.
JIBro>keHue Tell 1o KPUBOM TOBEPXHOCTH.
Cunel TpeHusL.
HesecomocTs, neperpysku.
Pemnte 3amaun B aynuropuu: [1] NeNe 8, 9, 10, [4] Ne 14
3amanue Ha qom: 1 BapmanT: [1] NeNe 2-93, 2-95, 2-97, 2-99, 2-100, 2-96
2 papuanT: [1] NeNe 2-91, 2-92, 2-95, 2-96, 2-98, 2-100
3ansaTue 5. 3aKoHbl cOXpanenus umnyavca u Inepzuu 1.
ANTOpPUTMBI pELICHHUS.
3aKOH COXpaHEeHMsI UMITYJIbCA.
3aKOH COXpaHEHMsI SHEPTUU.
KomrmuiekcHbie 3a1a4u.
Pewute 3amaun B aynutopun: [1]NeNe 3 — 7 (c. 37-42)
3ananue Ha qoMm. | BapmanT: [1] NeNe 2-55, 257, 2-60, 2-47
2 Bapuant: [1] NeNe 2-56, 2-59, 2-61, 2-48
3anaTue 6,7 3aKonbvl COXpaneHus umMnyivca u IHepeuu 2.
Pabora. MouHocTs.
3aKOHBI COXpaHEHUs TPU KPUBOJIUHEHHOM JIBUKEHHH.
3aKOHBI COXpaHEHUs IPHU yJape.
Pemuts 3amaun B ayauropun: [1] NeNe c. 96; [3] c. 99-105
3amanue Ha oM. | BapmanTt: [4] NeNe 2-51, 2-65, 2-69, 2-73, 2-77, 2-81
2 BapuanT: [4] NeNe 2-51, 2-65, 2-67, 2-68, 2-76, 2-82
3anstue 8.9. Bpawamenvnoe osusrcenue meepovix men 1.
QITOPUTM PEUICHHI.
OcHOBHOE ypaBHEHHE TUHAMHUKHU BpPaAIIaTEIIbHOTO JIBHKCHHUSI.
JIBuKeHHe Tel M0 HAKIOHHOM MIOCKOCTH.
KomruiekcHsle 3aaun.
Pemmts 3amaun B aynutopun: [1] NeNe c. 51-59
3anmanue Ha oM. | BapuanT: [4] NeNe 3-4, 3-12, 3-17, 3-21, 3-28
2 BapuanT: [4]NeNe 3-6, 3-13, 3-18, 3-19, 3-20
3andarue 10,11. Bpawamenvnoe osuscenue meepovix men 2.
Teopema Illteitnepa.
3aKOHBI COXPAHECHMS.
MOMEHTHI HHEPIIUU OOHEMHBIX TE.
Pemmmts 3amaun B aymuropun: [1]NeNe c. 61-70, 83
3ananue Ha oM. | BapmanTt: [4] NeNe 3-37, 3-40, 3-41, 3-44
2 papuanT: [4] NeNe 3-38, 3-42, 3-43, 3-44
3ansarue 12. Konmponvnas padoma.
3aKOHbI KHHEMATHKH.
JlnHamMuKa MOCTYNaTeTbHOTO JTBUKCHHS.
JluHamuka BpalaTeIbHOTO ABHKEHUS.
3aKOHBI COXPAaHEHUS.
3audarue 13,14, 3akon ecemupnozo msazomenusi.
3aKoH BceMUpHOTo TAroreHus. 3akonsl Kemepa.
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2. TlpumeHeHME 3aKOHOB COXPAHEHHUS K JIBI)KEHUIO TEIl B TIOJIE TSTOTCHHUSL.
Pemnts 3amaun B aynutopun: [4] NoNe c. 128
3ananue Ha oM. | Bapwmant: [ 1] NeNe 2-137, 2-141, 2-147, 2-151
2 BapmanT: [1]NeNe 2-135, 2-141, 2-147, 2-152
3anstue 15,16. Konebanus u ¢onnwt 1.
1. Anaroputm peuieHus.
2. T'apmonudeckue xoneOaHus.
Pemnte 3amaun B ayauropun: [1]NeNe c. 114-116
3ananue Ha oM. 1 Bapmant: [1] NelNe 10-1, 10-3, 10-5
2 BapmanT: [1] NeNe 10-2, 10-4, 10-5
3anstue 17. Konebanus u éonnot 2.
1. MasTHuku.
2. Yupyrue BOJHBI.
Pewmnth 3anaun B aynuropun: [1] NeNe c.116, [3]c. 136
3anmanue Ha oM. 1 BapmanT: [1]NeNe 12-11, 12-20, 12-56, 12-58
2 BapmanT: [1] NeNe 12-12, 12-19, 12-57, 12-58
3anstue 18.I'uopomexanuxa.
1. Tunppo- u aspocraTuka.
VYcioBue miaBaHus TeN.
3. VYpaBuenue bepuymiu.
Pemmts 3amaun B ayauropun: [1]NeNe c. 150-154
3amanue Ha qoM. | BapmanT: [1] NeNe 4-2, 4-5, 4-15, 4-19
2 BapuanT: [1] NeNe 4-3, 4-6, 4-15, 4-19
5.2. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3anstue 1.Ypasnenue cocmoanusa uoeanvuvix 2a3zoe
YpaBHEeHHE COCTOSHUSA UACaTBHOTO rasa (ypaBHeHue MeHeneeBa-Knaiinepona)
Cas3p Mexny Temrieparypoit no mkasie Llenscus u Kenbpuna.
3. 3akonsl boiins — Mapuotra, ['eii-Jltoccaka, lapns, JJansToHa, ABoraapo.
Kauecmeennwvie 6onpocur « sanamuro Nel.
Pemnte B ayauropun 3amaun: NeNe 5.1, 5.4, 5.11, 5.14, 5.18
3amanue Ha oM. | BapumanT: NeNe 5.2, 5.8, 5.12, 5.15
2 BapuanT: NeNe 5.6, 5.9, 5.13, 5.20.
3anstue 2. OcHo8bl MOJIEKYIAPHO - KUHEMUYEeCKOll meopuu 2a3oe
JlaBneHue uaeanbHOro ra3a Ha CTEHKHU COCy/a.
Cpenusist KWHETUYECKast SHEPTHs, MPUXOISIIAAC Ha OJHY CTETIEHb CBOOOIbI MOJICKYJIBI.
Cpennsist KBaJpaTU4YHasi CKOPOCTh MOJIEKYII.
CpenHsst BHyTPEHHSI SHEPIHs IPOU3BOJIBHONM Macchl rasa m.
Kauecmeennwvie sonpocwvl k 3ansamuro Ne2
Pemnte B ayauropun 3amaun: NeNe 5.46, 5.49, 5.76, 5.80
3amanue Ha oM. 1 BapuanT: NeNe 5.47, 5.68, 5.77, 5.86
2 BapuanT: NeNe 5.48,5.69, 5.78, 5.91
3ansatue 3. OcHOGbl MONEKYAAPHO - KUHEmMUYeCcKou meopuu 2azo6. bapomempuue-
ckas popmyna. Pacnpeodenenue monexkyn 6 noie cuavt maxcecmu (pacnpeoenenue borvyma-
Ha).
1. bapomerpuueckas dopmyna.
2. Pacnpenenenue bonpiiMaHa BO BHEUTHEM MOTEHITMAIEHOM I10JIE
3. Omwprt Ileppena.
Kauecmeennwvie sonpocwvl k 3ansamuro Ne 3
Camocmosamenvras paboma:
3amauu juis pemenus: NoNe 5.81, 5.83, 5.85, 5.89, 5.91
3audarue 4. Pacnpeoenenue monexkyn no Mmooyt ckopocmu. (Pacnpeoenenue Makc-
eenna)
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Hopmanbhelii (I'ayccoBblil) 3aK0H pacnpeesieHus: MOJIEKYJI IO KOMIIOHEHTaM CKOPOCTSIM.
MakcBennoBckas QyHKIMS pacipeaeaeHus MOJIEKYII ra3a 0 MOJAYJII0 CKOPOCTH (IUIOTHOCTb
BEPOSITHOCTH CITy4alHON BEIIMYHUHBI V).

no

3. HauGoiiee BeposTHasE CKOPOCTh Vg, CPEIHSSI CKOPOCTh V W CPEIHEKBAJApAaTHYHAS CKOPOCTH
MOJIEKYJI Ta3a IIPU MaKCBEIJIOBCKOM paclpe/ie/ICHUN.
Kauecmeennwvie sonpocwvr k 3ansamuro Ne 4
Pemnts B aynutopuu 3agaun: NeNe 5.93, 5,94, 5.95
3amanue Ha goM: NeNe 5.97, 5.99, 5.101
3auarue 5. Aenenus nepenoca u cmoaKHOBEHUA MOIEKY]l
Hucno CTOJIKHOBEHUI OJTHOM MOJIEKYJIbI B €IMHUIY BPEMEHHU
Cpennss niuHa cBOOOTHOTO TIpodera MOJIEKyII ra3a
Macca, nepeHecennas 3a Bpems At npu quddysun.
Hmnynbc, mepeHeceHHbIN Ta30M 3a Bpems AL.
KonuyecTBo TEIIOTHI, IepeHecCEHHOE 3a BpeMsi Al BCiieICTBHE TETUIONPOBOIHOCTH.
Kauecmeennwvie sonpocol k 3ansmuro No 5
Camocmosamenvras paboma
3agaun ais pemenusi: NoNe 5,102, 5.104, 5.105, 5.106, 5.107
3ansrtue 6. Ilepsoe nauano mepmoounamuxu (1)
BHyTpeHHsis sHEprus naeanbHoro raza — QyHKIUsS TEMIEPaTyphI.
IlepBoe Ha4asI0 TEPMOJMHAMHUKH.
MoutsipHast TETIOEMKOCTD TIPH T'a3a IMPHU U30XOPHUECKOM IpOIIecCe.
MomnsipHasi TETIOEMKOCTD MPU U300apHUECKOM MPOIIECCE.
PaboTa npu n3obapuyeckom mporecce.
Pabota npu u30TepMHUECKOM IMPOIIECCE.
Kauecmeennwvie sonpocwvr k 3ansamuro Ne 6
Camocmosmenvras paboma
3amaun s pemenus: NeNe 5.50, 5.161, 5.168, 5.170, 5.172
3amanue Ha goM: NeNe 5.51, 5.162, 5.169, 5.171, 5.173
3austue 7. Ilepsoe nauano mepmoounamuxu (11)
VYpaBHeHue aguabaTudeckoro npoiecca (ypaBHeHue [lyaccona)..
Pabota mpu agnabaruyeckoM mpolecce.
YpaBHEHHE MOTUTPOMTUYECKOTO MPoIIecca.
Pabota npu monuTponuyeckoM mporecce.
Kauecmeennwvie 6onpocwt « sansmuio Ne 7
Pemnte B ayautopuu 3amauu: NeNe 5.175, 5.176, 5.156, 5.160
3amanue Ha gom: NeNe 5,177, 5.162, 5.158
3ansitue Ne 8. Huxknuueckue npoueccol
Pemmts B ayautopuu 3agaun: NeNe 5.178, 5.179, 5.182, 5.184, 5.186
3amanue Ha qoM: NeNe 5.177, 5.180, 5.183, 5.185, 5.187
3audarue Ne 9. Bmopoe navano mepmoounamuxu.
1. H3MeHeHHE SHTPONUH IIPU JTIOOOM 3JIEMEHTAPHOM MpolLIecce.
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2. PasHOCTB BHTpOMHIA I ¢
3. CBobOojgHas sHEpruUs. 6
Kauecmeennwvie 6onpocwr « sansamuro Ne 9
Pemnte B aymuropum 3amaum: NeNe 5.197, 5.199, 5.201, 8 I
5.203, 5.205
3amanue Ha goM: NeNe 5,198, 5.200 , 5.202, 5.204, 5.206
3anusrue 10. Konmpoavnaa paboma 0 Puc. 1 v

Tema: 1) IlepBoe Hauano TEpMOAUHAMUKHU

2) Huknudeckue mpoIecchl.

3) Bropoe Hauano TepMOAMHAMUKHU
3anarue 11. Ypasnenue cocmoanusn peanvuvix 2azos
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YpaBHEHME COCTOSIHUS peabHOro rasa (ypaBHeHue Ban-nep-Baansca).
[TorpaBka Ha 00bEM MoJieKy 1 Mo rasa.

[Tapamerps! 1 Moust ra3a B KpUTUYECKOM COCTOSTHUU.

VYpaBHeHHE COCTOSAHUSA A 1 MOJIsI peanbHOro raza B IpUBEAEHHON (opMe.

Dddext Ixoymns-TomcoHa.
Kauecmesennwvie 6onpocwt « 3ansmuro Ne 11
Pewnte B ayautopuu 3amaun: NeNe 6.6, 6.9, 6.12, 6.16,6.22,6. 26
3amanme Ha goM: NeNe 6,7, 6.10, 6.14, 6.21, 6.23, 6.27
3anstue 12. ZKuoxkocmu. Ilosepxnocmnoe namsasicenue.
Koaddunpent noBepXxHOCTHOTO HATSKEHUSI.
Jlo6aBounoe naBicHue AP.
BricoTa noabeMa XHAKOCTU B KaMWJUISIPHOM TpyOKe.
Kauecmeennwvie sonpocvr k 3ansamuro Ne 12
Pewmnte B ayauropuu 3anaum: NeNe 7.4,7.35, 7.42,7.46,7.53,7.57
3amanue Ha goM: NeNe 7.5,7.36, 7.43, 7.47,7.55, 7.58
3ansatue 13.@Da3zoevie npespauienusn. Pacmeopol.
VY nenpHblil TepMoauHamMuyeckuil norenuuan CP(p, T).
VYpaBuenue Knaneiipona — Kinaysuyca 11s pa3oBbIx npeBpalieHuit
JlaBieHne HACBHIIEHHBIX TapoB P1Haa BOTHYTOM MOBEPXHOCTHIO KUIAKOCTH.
Ocmortuueckoe aaBinenue PpactBopa
Kauecmeennwvie 6éonpocvr membi.
Peumnte B ayautopun 3agaun: NeNe 7.19,7.21.7.23.7.26. 7.28
3amanue Ha moM: NeNe 1) 7.20. 7.22.7.24.7.27.7.29
3ausatue 14.Teepovie mena.
|. DneMeHThI KpucTaiorpadumn
[TocTosiHHAS KPUCTAJUTMUECKOM PEHIeTKH KyOU4eCKOM CUCTEMBL.

Il. TernnoBble CBOKWCTBA TBEPJIBIX TE.

3akoH /{rononra u I1Tu.

KonngectBo Temnorsl Q, mnepeHOCUMOe BCIIEACTBUE TEIIIONPOBOIHOCTH.

TemnepaTypHblii KO3(pGUIUEHT TUHEHHOTO pacIIupeHHUs..
Kauecmeennvie gonpocvl membi.
Pemute B ayautopuu 3amaun: NeNe 8.5, 8.7, 8.9, 8.11, 8.13, 8.17
3amanue Ha gom: NeNe 8.6, 8.88.10,8.12, 8.14, 8.18
3anstue 15. Tecmot ocmamounvix 3nanuii no oouwenl usuxku
«MonexynsapHas ¢pusuka. Tepmonunamukay Ne 1, 2.

5.3. QJJIEKTPUYECTBO U MATHETHU3M

3ansarue 1. Inexkmpocmamuxa. 3axkon Kynona u nanpasxcenHHocms 31eKmpuieckozo

noJsisa

Pemuts: [4*] Ne 10.1, 10.3, 10.7

Ha nom: [1] Ne9.22.9.30, 9.37, 9.40.

3austue 2. Hanpascennocms 31eKmpuueckozo nois
Pemmmts: [4*] Ne 19.1,19.2, 19.4;

Ha nom: [1] Ne 9.34,9.36, 9.39, 9.42.

3anamue 3. Ilomenyuan 3nekmpuuecko2o nous
Pemmuts: [4*] Ne 11.1,11.2,11.3

Ha nom: [5] Ne9.57,9.59,9.55,9.61

3anamue 4. Ilpoeoonuku 6 riekmpuueckom nojie. Memoo 3epKanbHbIX U300PaAHCEHUT
Pemmts: [1] Ne 12.3,19.2, 19.4;

Ha nom: [4*] Ne4.1.,4.3,4.5,4.6,4.7.
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11.
12.

13.
14.

15.
16.

17.
18.

19.
20.

21.
22.

23.

24.
25.

26.
27.

28.
29.

3anamue 5. Inekmpoemkocmes. Inepeusn I1eKmMpudecKo20 nos
Pemmte: [4*] No 12.3,12.8,12.9,12.10, 12.11; [1] Ne 13.5.
Ha nmom: [1] Ne9.96,9.105, 9.107, 9.112.

3anamue 6. /[lusnekmpuku 6 INeKmpu4ecKom nose

Pemmmth: [4*] Ne 20.1, 20.2, 20.3;

Ha gom: [1] Ne 9.126,9.127,9.131, 9.132.

3anamue 7. Ilocmoannwtii InekmpuyecKkuii mok.

Pemute: [4*] Ne 13.1.13.2, 13.7

Ha nom: [1] NelO.1, 10.4, 10.5, 10.42

3anamue 8. Pazeemenennvie uenu. Ilpasuna Kupxzogha
Pemmuts: [4*] Ne 13.8.13.9, 13.10, 13.11

Ha nom: [1] Nel0.63, 10.467, 10.68, 10.70

3anuamue 9.Paboma u MOwHOCHb ROCHOAHHO20 MOKA
Pemmmts: [4*] Ne 13.12.13.13, 13.14, 13.15

Ha gom: [1] Nel0.82,10.83, 10.86, 10.88

3anamue 10. InekmponpoeooHocme paziuiHvIX cpeo
Pemute: [4*] Ne 14.1., 14.2, 14.4, 14.5, 14.6

Ha nom: [1] Nel0.89, 10.93, 10.94, 10.95

3anamue 11. Maznummnoe none é eakyyme

Pemuts: [4*] Ne 15.5,15.1, 15.4,15.5, 15.7 [3] Ne 23.1, 23.2
Ha nmom: [1] Ne 11.6,11.8,11.13,11.29
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Sauamue 12. ﬂeu;»cenue 3APANHCEHHDBIX HACMUY 6 IJICKMPUUECKUX U MACHUMHbLX NOJIAX

Pemute: [4] Ne 16.2, 16.3, 16.5, 16.4, 16.6
3ansamue 13. IneKmpomacHUMHAA UHOYKUUS
Pemute: [4*] Ne 17.1,17.2,17.3

Ha mom: [1] Ne 11.80,11.83.11.84,11.85

3anamue 14. CamounoyKyus u 63aumMHas UHOYKYUA. IHePUs MACHUMHO20 NOA

Pemmute: [4%] Ne 18.1, 18.4, 18.2, 18.3, 18.5
Ha mom: [1] Nell.88,11.92,11.96, 11.107
3anamue 15. Inekmpomaznummusle Ko1edbanus

Pemmuts: [4*] Ne  20.1, 20.2, 20.3, 20.4; [2] Ne 21.1, 21.3,21.4. 21.2

Ha gom: [1] Ne 14.9,14.11

5.4. BOJIHOBAA OIITUKA
3audarue 1. Domomempus
Pemuts:  [1] Ne 15.54, 15.57, 15.60, 15.63, 15.68, 15.69;

[13] Ne 37-1
Ha gom: [1] Ne 15.53, 15.56, 15.58, 15.59, 15.62, 15.64
3ansrtue 2,3. Hnmepgepenyus ceema

Pemmirs: [1] Ne 16.4,16.8,16.10, 16.13, 16.14, 16.17, 16.18, 16.22, 16.25. 16.28
Ha mom: [1] Ne 16.5, 16.6, 16.7, 16.11, 16.15, 16.16, 16.19, 16.21, 16.23, 16.27

3anstue 4,5. Jugppakyus ceema

Pemmute: [16] Ne 4.35, 4.38, 4.40 [13] Ne 39-15, 39-19, 39-22, 39-27 [1] Ne 16.31, 16.33,

16.35, 16.48

Ha nom: [1] Ne 16.30, 16.34, 16.36, 16.38, 16.41, 16.42, 16.49, 16.50

3ansrtue 6,7. Ilonapusayus ceema
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. Pemmte: [1] Ne 16.59, 16.62, 16.65, 16.66, 16.67

. Ha mom: [1] Ne 16.58, 16.60, 16.61, 16.63, 16.64, 16.68
3anstue 8. Konmponsvnas paboma . [16]

Bapuanr 1: 4.31, 4.33,4.37,4.41, 4.49

Bapuanr 2: 4.32, 4.34, 4.39, 4.42, 4.50

3ansartue 9,10. I'eomempuueckas onmuka 1

. Pemmmmte: [1] Ne 15.12, 15.15, 15.17, 15.19

. Ha mom: [1] Ne 15.13, 15.14, 15.16, 15.18

3anstue 11,12. I'eomempuueckas onmuka 2

. Pemmmmte: [13] Ne 38-33, 38-47 [1] Ne 15.6. 15.34, 15.37, 15.41
. Ha mom: [1] Ne 15.3.15.4,15.5, 15.31, 15.33, 15.42, 15.46, 15.47
3anstue 13. Konmponvnasn paboma . [16]

Bapuanr 1: 4.1, 4.4., 4.5, 4.15

Bapuanr 2: 4.6,4.12,4.11. 4.9

3ansrue 14,15. Jlucnepcusa céema

. Pemmts: [1] Ne 15.23,15.24, 15.25, 15.26

. Ha mom: [1] Ne 15.27,15.24

5.5. KBAHTOBASA U AAEPHASA ®PU3UKA

3anstue 1. Tennosoe usnyuenue
. Pemmute:  [15] Ne 18.3, 18.6, 18.8, 18.9%, 18.11, 18.12, 18.19, 18.20.[16] Ne 4.53  [19]

Ne 1675, 1679
. Ha mom: [15] Ne 18.4. 18.7, 18.13, 18.22

3anstue 2. Pomoahghexm

. Pemmmte: [18] Ne 1184, 1193[17] Ne 40-1, 40-2, 40-5,[15] Ne 19.3, 19.4, 19.12, 19.13,
19.15, 19.19, 19.20,[16] Ne 4.58, 4.59

. Ha gom: [15] Ne 19.14, 19.16, 19.17, 19.18

3ausarue 3. /laenenue ceema
. Pemmute: [18] Ne 1200,[15] Ne 19.25, 19.26, 19.28,[16] Ne 4.63, 4.64. 4.65, 4.66, 4.67.

. Hazom: [15] Ne 19.27, 19.23, 19.24

3anstue 4. Penmezenoeckue ayuu. Ihpgpexkm Komnmona
. Pemmute: [15] Ne 20.28, 20.34. 20.36, 20.39, 19.30, 19.33,[16] Ne 4.68, 4.69. 4.70

. Ha mom: [15] Ne 20.35, 20.37, 20.40

3audarue 5. Boanwl de-bpoiina
. Pemmute: [15] Ne 19.34, 19.36, 19.38, 19.40, 19.41

. Ha mom: [15] Ne 19.35, 19.37, 19.39.

3audarue 6. Amom bopa
. Pemmute: [15] Ne 20.1, 20.3, 20.4, 20.6, 20.11, 20.20. 20.18,[16] Ne 4.76

. Ha nom: [15] Ne 20.15, 20..19, 20.10

3ansrue 7. Konmponsunas paboma [16]
1 Bapuanrt: 4.79, 4.78, 4.77

II Bapuanr: 4.81, 4.82, 4.80



3ausarue 8. Paouoaxkmuenocmo
1. Pemmte: [18] Ne 1217, 1218, 1219, 1220,[15] Ne 21.1., 21.4. 21.10, 21.15, 21.21, 21.24

2. Hapmom: [15] Ne 21.2,21.5,21.6,21.22,21.23,21.27

3ansarue 9. Konmponsnas paooma [16]
1 Bapuanrt: 4.92, 4.93, 4.96, 4.98

Il Bapuant: 4.91, 4.94. 4.97. 4.100

3anstue 10. Aoepuovie peakyuu
1. Pemmuts: [15]Ne22.7,22.9,22.12,22.14,22.17, 22.21, 22.22, 22.41, 22.42, 22.43

2. Ha mom: [15] Ne22.2,22.10, 22.18, 22.19, 22.20

26

6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMO-
KOHTPOJISI)YCBOEHHOI'O MATEPHUAJIA

6.10H€H0‘{Hble CpeaAcCTBa, MOKA3ATEC/IM U KPUTCPHUHA OLCHUBAHUS KOMIIeTeHII it

HNHupaexc
KOMIIE Ouenounoe Ioka3aTenu Kpurepun ouennBanus
CpeacTBO OLICHUBAHUS c()OpMHPOBAHHOCTH KOMIIeTEHIIUI
TeHIUH
1. momycTwi 4MciIo OMMOOK W HEIOYETOB
. IpPEeBOCXOJIAIIee HOpPMY, IpHU KOTOpOH
Hwuzxuit P U PMYs P nn P
MO’KeT OBITH BEICTaBJIeHA OlleHKa "3";
(Hey1OBJIETBOPUTEb-
o) 2. WIM €CJIM MPABUIBHO BBIIOJHUI MEHEe
HOJIOBUHBI PaOOTBHI.
1. He Gonee ABYX TPyObIX OMINOOK;
2. unu He Oonee oIHON TpyOol U OAHOMN
Herpy0oil OIMOKHU U OJTHOTO HE/I0YETA;
3. uau He Ooyiee ABYX-TpEX HErpyObIX
[Toporossiii omuooK;
KomtpossHas (YAOBIETBOPUTENBHO) | 4. WM OAHON HErpyOol OommOKH M Tpex
YK-1 WJIU TUCBMEH- Y P ’ Py P
HEJI0YETOB;
Has paboTa
5. UAM TpU OTCYTCTBUM OHIMOOK, HO MpHU
HaJIMYUU YEThIPEX-TIATH HEJ0UYETOB.
1. He Oosiee onHON HerpyOoil OMMOKU U
ba3zoBbrit OJIHOTO HEJI0YETa;
(xoporo) 2. unu He OoJiee IByX HEJJOUETOB.
1. BemmonHMI paboty Ge3 omuboK U HeJo-
Bricokuii YETOB,;
(oTHMYHO) 2. nommycTui1 He OoJiee OJTHOTO HeJl0ueTa.
Husknii KonnuecTBO NMpaBHIBHBIX OTBETOB HA BO-
(HeyToBJIETBOPUTENBHO)| Mpockl Tecta MeHee 60 %
[ToporossIit KonnuecTBO NMpaBHIBHBIX OTBETOB HA BO-
TK-2 Tecr (YIoBIE€TBOPUTENILHO) | mpockl TecTa oT 61-75 %
basosbiit KonnuecTBo mpaBMIIBHBIX OTBETOB Ha BO-
(xopor1110) pocChI TecTa oT 76-84 %
Bolicoknii KonnuecTBo mpaBMIIBHBIX OTBETOB Ha BO-
(oTIMYHO) npockl Tecta ot 85-100 %
YK-1, Joxnan, Husknii JIOKIax CTyACHTY HE 3a4UTHIBACTCS €CIIU:
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[1K-2

cooO1ienne

(HEY1OBIIETBOPUTEIILHO)

e CTyIeHT HEe YCBOMJ 3HAYMTEIHHOW Ya-
CTH TIPOOJIEMBI;

e JlomyckaeT CYIIECTBEHHBIC OIIMOKUA H
HETOYHOCTH MPH PACCMOTPECHHH €€;

e lcnbIThIBa€T TPYAHOCTH B MpaKTHUYe-
CKOM MPUMEHEHUU 3HAHUII;

e He MoXxeT apryMeHTHpPOBaTh Hay4YHBIC
IOJIOKCHHSI,

e He dbopmynupyer BBIBOJOB U 0000111C-
HUH;

e He BiaseeT NOHATHITHBIM annapaToM.

[ToporoBssiii
(YIOBIETBOPUTEIHHO)

3ajaHue BBITOJIHEHO Oosiee YeM Ha I0JIO-
BuHy. CTy/leHT OOHApyXHBaeT 3HAHHE U
IIOHUMAaHHE OCHOBHBIX IOJIOXCHUM 3aja-
HMS, HO:

e Tema packpbiTa HEJOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYACHT OCBOHII Mpo0iie-
My, IO CYIIECTBY H3JaraeTr €e, OIUpasCh
Ha 3HAHMS TOJIBKO OCHOBHOM JIUTEPATYPHI;
e JlomyckaeT HECYIIECTBEHHBIC OIIMOKHU
1 HETOYHOCTH;

e licnbIThIBaeT 3aTpyJHEHUS] B IPAKTU-
YECKOM IIPUMEHEHUU IIOJYyYEHHBIX 3Ha-
HUH;

e (Cnabo apryMeHTHpYyeT Hay4HBIE IIO-
JIOJKEHHS,

e 3arpynssercs B GOpMYIUPOBAHUU BbI-
BOJIOB U 00O0OIIEHHIA;

e UYacTuuHO BIaJceT CUCTEMON MOHATHH.

bazoBbwrit
(xoporo)

3ajaHie B OCHOBHOM BBINIOJIHEHO:

e CTyneHT TBEpIO YCBOUI TeMy, Tpa-
MOTHO M TIO CYIIECTBY H3JIaraeTr ee, OIu-
pasich Ha 3HAHWS OCHOBHOU JINTEPATYPHI;

e He gomyckaeT CyIIeCTBEHHBIX HETOY-
HOCTEM;

e VBS3bIBaCT YCBOCHHBIC 3HAHUS C TTPAK-
THYECKOM JeSITEIIFHOCTRIO;

e ApryMEHTHUPYET Hay4HbIE MOJOXKEHHUS;
e JlenaeT BBIBOJBI U 00OOIIEHUS;

e Biameer cucTeMOli OCHOBHBIX IIOHS-
THHA.

Bricokuii
(oTHMYHO)

3amaHie BBIIOJHEHO B MAaKCHMAaJIbHOM
o0BeMe.

e CryneHT TIy0OKO U BCECTOPOHHE
YCBOUJI IPOOIEMY;

e VYBepeHHO, JIOTUYHO, ITOCIIeIOBATECIIHLHO
Y TPAaMOTHO €T'0 M3JIaracr;,

e Onupasice Ha 3HAHUS OCHOBHOW U J0-
IIOJIHUTEJILHOU JINTEPATyphl, TECHO IPUBSI-
3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C
MIPAKTUYECKON JAESITELHOCTHIO;
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e VYMmenno 000CHOBBIBAET U apTyMEHTHPY-
€T BBIJIBUTACMBIC UM H/ICH;

e JlemaeT BBIBOABI M 000OIICHHMS;

e (CB00OOJHO BIIAJICET HOHATHSIMHU.

YK-1,
[1K-2

Pedepar

[ToporoBsbsiii
(Y1OBIETBOPUTEIILHO)

OreHKa «yIOBICTBOPUTEIHEHOY BBICTABIIS-
eTCsl CTYJICHTY 3a MOJTr0TOBKY pedepara, B
KOTOPOM M3JI0KEH OCHOBHOW MaTepuai
COOTBETCTBYIOIIHMI BhIOpaHHOUW Teme. [o-
MyIIeHbl HETOYHOCTH, HapylleHa Ioce-
JIOBATE€IbHOCTh U3JIOKEHUsl marepuana. B
opopmiiennn pedepara IOMYIIEHBI He-
touHoctu. [Ipu 3amuTe pedepara cTyneHT
UCTIBITBIBACT TPYAHOCTH B M3JIOKESHUH Ma-
tepuana. [Ipu oTBeTe Ha JOMOIHUTEIbHbBIE
BOTIPOCHI HEJOCTATOYHO MPABWIBHO (HOp-
MYJIUPYET OTBET.

bazosriit
(xopor1o)

OneHka «XOpoLIo» BBICTABISIETCS CTYIEH-
Ty 3a MOJArOTOBKY pedepara, B KOTOPOM
4EeTKO WU3JI0KEH Marepuain, COOIOACHBI
BCE MpaBuwiia OoQOpMIICHHUS U TpeOOBaHUSA
o HamucaHuio pedepara. Ilpu 3ammre
pedepara CTyneHT He JOIyCKaeT cylle-
CTBEHHBIX HETO4YHOCTeW B oTBere. llpm
JOTIOJIHATENIBHBIX BONPOCAX CTYNEHT HE
3aTPYIHAETCS C OTBETOM.

Bricokuii
(oTnHMuHO)

OneHka «OTJIMYHO» BBICTABISETCA CTY-
JIEHTy, YCBOUBIIEMY MaTepHal IO BBI-
OpaHHOI TeMe, NCUepIBIBAIOIIE, TPAMOTHO
W TIOCIIEZIOBATENIFHO JIOTUYECKH H3JIaraet
cofepkanue pedepata. Pedepar odopm-
JeH B COOTBETCTBUU C TPEOOBAaHUSIMHU.
[Ipy HamucaHuMu UCHONB30BaHA COBpe-
MEHHas JTUTEepaTypa, MposiBIIEHA CaAMOCTO-
ATeNbHOCTh MblUIeHUs. [Ipu 3ammre pe-
(depata CTyIEHT YEeTKO W SICHO HM3Jaraer
marepuai. [Ipu JOMOJHUTENBHBIX BOIPO-
cax Mo TeMe He 3aTPYyIHSETCS C OTBETOM,
UMEeT CBOIO TOYKY 3pEHHs Ha JaHHYIO
npobiemMy.

VK-1,
OIIK-8

JlaGoparopHas
pabora

[ToporoBssirii
(YIOBIETBOPUTEIHHO)

1. mpaBUIBHO ONpENenus Lelb
OTBITa; paboTy BBIMTOJHSET MPABUILHO HE
MEHee YeM HAaIoOJOBHHY, OJHAKO O0BEM
BBITIOJTHEHHOW YaCTH TAaKOB, YTO IMO3BOJIS-
€T TOJY4YUTh NPaBWIbHBIE PE3yNIbTaThl U
BBIBOJIBI 1T0 OCHOBHBIM, TPUHIMITHAIBEHO
BaXXHBIM 3aJlauaM paboThl;

2. umu nonbop oOopynoBaHus,
00BEKTOB, MaTepHAJIOB, a TaKXke pPadOThI
[0 HayaJly OMbITa TPOBENT C IOMOIIBIO
YUUTENS; WK B X0/1€ IPOBEICHUS OIBITA U
M3MEPEHU OBUTM JTOMYIIEHBI OIIMOKU B
ONMCaHuM HaOJroAeHui, (GopmMyIHpoBa-
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HUU BBIBOJIOB;

3. OMBIT MPOBOJIWIICS B HEPAIHO-
HAJIBHBIX YCIIOBHSIX, YTO IPUBENIO K MOJY-
YCHUIO PE3YyJIbTaTOB C OOJBIICH MOrper-
HOCTBIO; HJIM B OTYETE OBLIN JIOMYILICHHI B
o01eit CII0)KHOCTH He 60Jiee IBYX OIMHUOOK
(B 3amucsiX €IUHUI], U3MEPEHUSX, B BBI-
YHCIICHUAX, TpaduKax, TabIuIax, cxemax,
aHaJIM3€ MOrPElIHOCTEN U T.J.) HE IpPUH-
IUITHATBHOTO JIJISl JaHHOW PabOoThI Xapak-
Tepa, HO TOBJIUSABIIUX Ha PE3yibTaT BBI-
TIOJTHCHUST; WJIM HE BBIMOJIHEH COBCEM WIIU
BBIMIOJIHEH HEBEPHO AaHaJIW3 MOTPEIIHO-
CTEl;

4. nmomyckaer rpyOyl OmHOKy B
X0Jie 9JKcrepuMeHTa (B OOBSICHCHWH, B
opopmiieHuH pPabOTBl, B COOJIIOJICHUU
NPaBUJI TEXHUKU OE€30MIaCHOCTH TPU pabo-
T€ C MaTepuajlaMM U 00OpYyJOBaHHEM),
KOTOpasi HCIPABIISCTCS IO TPeOOBAHUIO
YUUTEIIS.

bazoBbwrit
(xoporo)

1. OmBIT MPOBOAMI B YCIOBUSX, HE
o0ecreunBaroIIMUX J0CTaTOYHON TOYHOCTU
M3MEPEHUI;

2. win ObUIO JOMYILEHO IBa-TpU
HE0YETa;

3. wiu He Oosiee OJHOU HerpyOoii
OLIMOKH U OJJTHOTO HEJI0YeTa,

4. MK SKCIIEPUMEHT IPOBEACH He
MIOJIHOCTBIO;

5. WiIM B ONMCAaHUU HAOIIOJEHUN
U3 OIBITA JOIYCTUJ HETOYHOCTH, BBIBOJIBI
Cc/ieJ1aJl HEMOJIHBIE.

Bricokuii
(oTHMYHO)

1) mnpaBWIBHO OIpeneNua Lelb
OTIBITA;

2) BBINOJAHMI pPabOTy B IOJHOM
00BbeEME C COOJIONEHHMEM HEOOXOIUMOMN
MIOCJIeI0BATEIbHOCTH MPOBEICHUS OIIBITOB
Y U3MEPEHU;

3) caMOCTOSATENIHO M pPAlMOHANb-
HO BBIOpaT ¥ TIOJATOTOBHWII JUTSI OIBITA He-
o0xomuMoe 00OpyTOBAaHUE, BCE OMBITHI
MPOBEJNl B YCIOBUSX U peKHUMax, obecrie-
YUBAIOLIUX MOJIyYE€HHE PE3yJIbTaTOB U BbI-
BOJIOB C HAMOOJIBIIEH TOYHOCTHIO;

4) Hay4yHO TIpPaMOTHO, JIOTHYHO
omucan HaOmoaeHusT U CcHOPMYITUPOBAI
BBIBOJIBI M3 ONbITa. B mpezacraBieHHOM
OoT4YeTe TPaBWIBHO M aKKypaTHO BBIMOJ-
HUJI BCE 3aIHMCH, TaOJIUIIbI, PUCYHKH, Yep-
TEXH, TpapUKH, BBYHCICHHUS H CIENaN
BBIBOJIBI;
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5) NpaBWIBHO BBINOTHWI aHAINU3
MOTPEIIHOCTEM.

6) TMpOsIBISET OpPraHU3ALMOHHO-
TPYAOBbIE yMeHUs (TOJAEPKHUBAET YUCTO-
Ty pabo4yero Mecra M MOPSAIOK Ha CTOJeE,
SKOHOMHO HCIMOJb3yeT PAcXOJHbIE Marte-
puansbl).

7) SKCIEPUMEHT OCYIIECTBISET IO
IUTaHY C YYETOM TEXHHMKH 0€30MacHOCTH H
npaBuil paboThl ¢ MaTepuaiaMu U 00opy-
JIOBaHHEM.

6.2 HpOMe)KyTO‘lHaH aTTecTalus CTYACHTOB 10 TUCHUIIJINHE

IIpomexxyTOouHast arrecTalys sSBISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYAEHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCHMIIMHBI. POPMOI MPOMEKYTOUHOM aT-
TECTAIMH 110 AUCLUUIIIMHE SBJISETCS IK3aMEH.

JUia oueHuBaHus pe3yJbTaTOB OCBOEHUS JUCLUILINHBI IIPUMEHSETCS CIEIyIOIINe KPUTE-
pHUU OLIEHUBaHUS.

Kpurepun oneHUBaHNS YCTHOTO OTBETA HA JK3aMEHe
OrneHka «5» (OTIIMYHO) CTABUTCS, €CIIH:
1. OJHO pacKpbITO COJiepKAHUE MaTeprana OuieTa;
2. MarepHall U3JI0)KEH IPaMOTHO, B OIPEIEICHHOMN JOrMYeCKON MOCAeA0BaTENbHOCTH, TOUHO HUC-
I10JIb3YETCS] TEPMUHOJIOTUS;
3. MOKa3aHO yMEHHE WIIIOCTPUPOBATh TEOPETHUECKUE IMOJIOKEHHUS] KOHKPETHBIMHU ITPUMEpaMH,
IIPUMEHATH UX B HOBOH CUTYallNH;
4. IpOAEMOHCTPUPOBAHO YCBOEHHE paHEE M3YyUEHHBIX COMYTCTBYIOIIHMX BOIPOCOB, cHhOpPMUPO-
BaHHOCTb U YCTOMYMBOCTh KOMIIETEHIINN, YMEHUI U HABBIKOB;
5. OTBET MPO3BYyYaJl CAMOCTOSTENBHO, 0€3 HABOSIINX BOIIPOCOB;
6. monmyuieHsl OJHa — JIB€ HETOYHOCTH IIPU OCBEIIEHUHM BTOPOCTENEHHBIX BOIIPOCOB, KOTOPHIE
HCIIPABJIAIOTCS 10 3aMEYAHMUIO.
OneHka «4» (XOpoIllo) CTaBUTCS, €CIH:
OTBET Y/OBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5», HO MPH 3TOM MUMEET OAMH U3
HEJ0CTaTKOB:
1. B M3710’KE€HUU TONYLIEHBI HEOOIbIINE TPOOEIbI, HE NCKA3UBILINE COJEPKaHUE OTBETA;
2. IOMyLIEHb! OJIMH — JIBa HEJI04YeTa IIPU OCBEUICHHMH OCHOBHOIO COAEp KaHMs OTBETA, UCIPAB-
JIEHHBIE 110 3aMEYAHHIO IK3aMEHATOPA;
3. nomyuieHsl omOKa uin 0osiee ABYX HEJOYETOB IIPU OCBELICHUH BTOPOCTENEHHBIX BOIPOCOB,
KOTOPBIE JIETKO UCIIPABIIAIOTCS 0 3aMEYaHUI0 SK3aMEHATOpA.
Onenka «3» (YIOBIETBOPUTEIbHO) CTABUTCS, €CITH:
1. HEMmoJHO WJIM HENOCJEI0BATENBHO PACKPBITO COJEp’KaHHE MaTepHaia, HO IOKa3aHo olliee
IIOHMMAaHHE BONPOCA U MPOAEMOHCTPUPOBAHBI YMEHUS, 1OCTATOUYHbIE JUIS JajdbHEHNILEro ycBoe-
HUS MaTepuaa;
2. UMENUCh 3aTPYAHEHUS WU JIONMYIIEHbl OMIMOKHU B OINpPENeICHUHN MOHATUH, WCIOJIb30BAHUU
TEPMHUHOJIOTHH, UCITPABJIEHHBIE [TOCJI€ HECKOJIBKUX HABOJSIIUX BOIPOCOB;
3. IpU HEMOJHOM 3HAaHUM TEOPETHUECKOro MaTepuaia BbISIBICHA HEJA0CTaTOYHas! COPMHUPOBAH-
HOCTb KOMITETEHIIUH, YMEHUI 1 HaBBIKOB, CTYJICHT HE MOKET IPUMEHHUTh TEOPUIO B HOBOM CHUTY-
anuu.
OneHka «2» (HEYAOBIETBOPUTEIILHO) CTABUTCS, €CIIH:
1. He pacKpBITO OCHOBHOE COJIepKaHNE YUeOHOT0 MaTepHasa;
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2. oOHapyXeHO HE3HAaHWE WM HETIOHWMaHUe OOoJNbIIei uiu Hanboliee BaXKHON 4acTH y4eOHOTO
Marepuaa,

3. mOmyIIeHbI OMMOKU B OTMPECIICHUU TMOHSATUH, IPH UCIOJIB30BAHUN TEPMUHOJIOTHH, KOTOPHIC
HE MCIIPABJICHBI ITOCIIC HECKOIBKUX HABOISIIUX BOIPOCOB.

4. He c(hOpMUPOBAHBI KOMIICTCHIINN, YMEHUS U HABBIKH.

6.3 TunoBble KOHTPOJIbHBIC 3aJaHus WJ/IM HHbBIC MaTEpHAJIbI, HCOﬁXOHI/IMbIe JJIAA

OLCHKH pEe3yJbTAaTOB OCBOCHUSA JUCHHUIIJINHBI

1.

IIpumep KOHTPOJILHOI padoThl O «MoJleKkyasipHOH GuU3NKe U TEPMOAUHAMUKE)
HekoTtopas macca a3ota Ipu JaBJICHHMH MMeJia 00beM 571, a ipu naBieHuu 3 atM. - 2. [le-
pEXOA OT MEPBOTO COCTOSHUS KO BTOPOMY OBLI CIEJIaH B J[Ba dTala: cHayaja [0 U30X0pe, a
3areM 1o u3obape. OnpenenuTb U3MEHEHHE BHYTPEHHEH SHEPruu, KOJIWYECTBO TEIUIOTHI U
MIPOU3BEICHHYIO PaboTYy.

WneanpHas maimivHa, pabdoratomas no nukiny KapHo, momy4aer 3a KaXKIblid UK OT Harpe-

Batens 600 xan. Temmeparypa Harpesatens 400°K, xomoaunsauka - 300°K. Haiitu pa6ory,

COBEPILAEMYIO MAILIMHOM 3a OUH LIMKJ, U KOJIMYECTBO TEIUIA, OTJABAEMOT0 XOJIOAWIbHUKY

3a OAMH LUKJI.

Onpenenutb U3MEHEHUE SHTPOIUU B MPOIEccax, ONMMCAHHBIX B 3a1a4ye 1. Macca a3ora pas-

Ha Or.

IIpumep TecToBOrO 3a1aHuA MO Kypcy o0mel puznkn «MexaHuka»

1. Eciu Teno, HaudaBllee JBUraThbCi PABHOYCKOPEHHO M3 COCTOSIHUSI IOKOS, 3a

MEPBYIO CEKYHAY IPOXOAUT MyTh 2 M, TO 32 UETBEPTYIO CEKYHy OHO MPOMIET MyTh (M):
1)6,0; 2)8,0; 3)10,0; 4)12,0; 5)14,0.

2. Kamenp OpoiieH ¢ 6ajkoHa J0Ma B TOPU30HTAIbHOM HampaBieHuu. Uepe3 3 ceKyHIbI
MOJIETa BEKTOP CKOPOCTU KaMHsI COCcTaBmiI yroi B 45°. HayanbHast CKOpOCTh KaMHsI Oblia
paBHa (M/C):

1)3,0; 2)10,0; 3)15,0; 4)20,0; 5)30,0.
3. C KaK1M yCKOpPEHHEM HYXHO IMOJAHUMATh TUPIO, YTOOBI €€ BEC YBEIUYMJICS B JiBa pa3a?
1) 0,25g; 2)0,5g; 3)g; 4)2g; 5)3g.

4. Kupnud yCKOpPEHHO COCKajb3bIBA€T C HAKJIOHHOHN IUIOCKOCTH, Yrojl HakJIOHAa KOTOPOH

30°. KoadduuueHT TpeHUS MEXKIYy KUPIMUUYOM H MIOCKOCThI0 coctaBiser 0,3. [lpu

STHX YCIOBHSX YCKOPEHHE KHPIHYa PaBHO (M/c?):

1)4,70; 2)3,15; 3)2,81; 4)2,35; 5)1,18.

5. Maremarnyeckuil MasiTHUK PaBHOMEPHO BpAIaeTCs B BEPTUKAJIBHOM MIOCKOCTH BOKPYT
ToukM nojaseca. KakoBa macca (Kr) MasiTHHKA, €CJIM Pa3HOCTb MEX]ly MaKCUMAaJIbHBIM U
MUHUMaJIbHBIM HaTsDKeHHeM HUTH paBHO 10,0 H?

1)05; 2)1,0; 3)0,1; 4)10,0; 5)2,0.

6. Kamens Opomen noj yriom 60° k ropu3onTy. Kak oTHocSTCS Mexy co00il Hadasb-

Hasl KMHETUYECKAs] DHEPrusl ¢ €ro KMHETUYECKOW SHEPrueil B BEPXHEH TOUKE TPACKTOPHH?

1)0,75; 2)1,0; 3)1,5; 4)2,0; 5)4,0.

7. JKectkocth mpyxuHbl paBHa K. UeMy paBHa KECTKOCTh TPEX TaKHX MPYKUH, COCTHHEH-
HBIX MapajieJIbHO.

8. Uemy paBHa IUIOTHOCTH Tella, KOTOPOE IJIaBaeT, Mmorpy3uBImmch Ha 0,8 cBoero oobeMa B

JKUIKOCTh TUIOTHOCTHIO 800 Kr/M°

9. IIpu BepTHUKaIBHOM TOIBEME MEPBOHAYAIHFHO HAXOJSIIErocsl Ha 3eMIIe Ipy3a Macco 2

KT Ha BBICOTY 1 M MOCTOSIHHOW cuiioi Oblia coBepuieHa pabora, paBHas 80 J[x. C kakum

YCKOPEHHEM MOJHUMAIH IPY3?

10. MarepuanbHast Touka Maccoil | Kr, IBUTAsiCh PaBHOMEPHO, OMHUCHIBAET YETBEPTh
OKpYKHOCTU paauyca 1,2 m 3a 2 ¢. UeMy paBHO U3MEHEHHE UMITYJbCa TOYKHU 3a 3TO
BpeEMS.



32

IIpumep Tem 10K1a10B M0 «MexaHuKe»
MeTtobl H3MEPEHUS BDEMEHH.
PasButHe npencraBieHuil O IPOCTPAHCTBE U BPEMEHH.
TpeHue, ero 3HaueHue B IPUPOJIE.
Apxumenona Cuna. YciaoBue IJIaBaHUS.
VY CKOpeHHUs U TEPETPY3KH B JKUBOU IIPUPOJIE.
BnusHue Bpamienust 3eMiu Ha paBHOBECUE U IBU)KEHUE TeEl.
Cuna naBiieHUs U JaBJICHUE B )KUBOTHOM MHPE.
JeiicrBue JlyHsl Ha 3eminto.
['onoca B )KUBOTHOM MUpE.
. IToueMy yTKM U I'ycH XOJAT IEPEBAIUBASICH?
. Pe3onanc u ero pouss B npupoze.
. lllym, ero posis B IpUpOAE.
. 3axoH [lackaig 1 ero TeXHM4eCKOe IPUMEHEHHE.
. Buxpu.
. IToser Nty 1 HACEKOMBIX.

CoNo~WNE

PR RR R e
O wWNDEO

IIpumepsnl Tem pedepaToB no «BosiHOM onTHKE»

Pa3BuTue B3rnsa0B Ha NPUPOAY CBETA.
Hcropus dotorpadumn.
®otorpadus B uHPpaKpacHbIX Tydax.
Panyra.
I"aro.
Mupaxu.
[TonsipHbIE CUAHUSL.
Benupl.
3eneHbli Iyd B aTMocdepe.
0. Pedpakuus. Mepuanue 3Be31.
11. OcoGeHHOCTH CTPOEHHUS TJ1a3a PA3TUYHBIX )KUBBIX CYIIIECTB.
12. nnro3um 3peHus.
13. PaccesiHue cBeTa B IPUPOJIC.
14. MHuorounyueBas UHTEp(epeHLus.
15. Ucropus co3aanus MUKpPOCKOTIA.
16. Teneckonsl — peppakTOMETPHI.
17. Teneckornsl — pedaeKTopsbI.
18. T'onorpadus u ee npuMeHeHue.
19. BosokoHHas ONITHKA.
20. HenuneitHas onTuka.
21. Tlonsipu30BaHHEIN CBET B IPHPO/IC.
22. JlxoMUHEeCIIEHITHSI.
23. IIBera Ten U IIBETOBOE BOCIIPHUSATHE TJIA30M.
24. Victopus OTKPBITUS IUCTIEPCHH.
25. ®oTtoynpyruii aHanKu3 B HAyKe U TEXHUKE.
26. Ucropus co3nanusi HHTepPEpOMETPOB.
27. Ilpumenenne UHTEPHEPEHIIHN.

IIpumep 1adopatopHbIx padoT o «MoJieKkyasapHOi GpU3NKe U TEPMOANHAMHUKE)
1. Tepmometpus
2. OmnpenienieHne OTHOUICHHUS yeNbHBIX TEIUIOEMKOCTEH ra3os
3. M3ydeHue HarpeBaHus BOJbI B OTKPHITOM U 3aKPBITOM COCYJaxX
4. OmnpeneneHre 3aBUCUMOCTH JaBJICHHUS HACBHIIIEHHBIX M HEHACBHIIICHHBIX MapoB MPH H30TEp-
MHUYECKOM M3MEHEHUU 00bemMa
5. Onpenenenne abCOMIOTHOW U OTHOCHTEIHHOM BIAXKHOCTH BO3/IyXa

BOoo~NoORWDNE
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6. Onpenenenue ko3¢ HUIIMEHTA TETTIOBOTO PACIIUPEHUS KOHICHCUPOBAHHBIX Tell

7. Omnpenenenue TepMUIEcKOro kod(h(GUIMeHTa 1aBjIeHUs BO3IyXa MPH MMOMOIIN Ta30BOTO Tep-
MOMeTpa

8. Omnpenenenne K03 GUIIMEHTA BI3KOCTH rasza, CpeaHeil JIMHBI CBOOOIHOTO Mpobera, ¢ dek-
TUBHOTO JMaMETpa MOJIEKYJ BO3AyXa

9. Onpenenenue TeMnepaTypHOi 3aBUCUMOCTH K03 pUIlmeHTa BA3KOCTH HKHUIKOCTH

10.

Omnpenenenne ko3 HUIIMEHTa TOBEPXHOCTHOTO HATSKCHUS KUIKOCTH

11.0npenenenuie CKpbITON TEMIOTHI IUIABICHUS JIbJA
12.0npenenenre KpUBOi TUIaBJIeHUs cIlaBa Byna

~

10.

11.
12.

13.

14.
15.

16.
17.
18.
19.
20.
21.

22.

23.
24,

25.
26.

27.
28.

Bonpocs! k 3k3aMeny o «MexaHuKe»
Crioco0Ob! onMcaHus IBUKEHNUS MaTepHaIbHON TOUKH. Y paBHEHHUE JIBHKEHHUS.
Onucanue ABMXKEHUS TOYKH: MPSIMOJUHEIHOE, pABHOMEPHOE U PaBHOYCKOPEHHOE. 3aKOHbI
CKOPOCTEH IBUKEHUS.
KpuBonuHeliHOE NBUKEHUE MATEPUAIBHON TOYKH.
BpaiarenpHoe ABMKEHHE TOUKH. 3aKOHBI CKOPOCTEW 1 BpalLEHUS.
["apmonnueckue konedanus. CMenieHne, CKopocTb, YCKOPEHHUE IpU KOJIeOaTeIbHOM JABUXKE-
HUMU.
CBs3b KOJ€0aTENbHOIO M BpAIIATEIbHOTO JIBUYKEHHS, BEKTOPHbIE nuarpaMmbl. Clio)keHue
konebanuii. durypsl JIuccaxy.
3axonbl HetoToHa. ['panuiisl npuMeHMOCTH MexaHuku HploToHa.
Mmnynsc mMaTepualbHOM TOYKM M cucTeMBbl ToueK. LleHTp macc. J[BukeHue IieHTpa macc.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE nBrKeHUE. YpaBHeHUs Meepckoro u L{noskoBckoro.
TpeHne 1Mokosi, CKOJIbKEHUSI U KaueHus. 3aKOHbl TPEHUs. [[BHKeHHe NpU HAJIUYUU CYXOI'0
TPEHMUSL.
Kunkoe tpenue. J[Bmkenue tein B Bs3koi cpeae. opmyna Crokca.
JIBmxenue mnaner. 3akoHsl Kemepa u 3akoH TaroteHus: Herotona. [locTosiHHAs TSAroTeHMs
U €€ U3MEpPEHHUE.
[TonsiTue o mone TaroreHus. HanpspkeHHOCTh M MOTEHIMAT TOJS TATOTEHMs. CBSA3b MEXKIY
HUMH.
JIBuKeHMeE Tel B IEHTPAJIbHOM IPaBUTALIMOHHOM IToJIe TAroTeHus. KocMuueckne CKkopocTH.
Bunet ynpyrux nedopmanmii. 3akon I'yka ans pasnuunbix nedopmanuit. Kosddumment
ITyaccona.
OHeprus U INIOTHOCTh SHEPTUH YIPYTOTOo 1e(OpMUPOBAHHOTO TENA.
Ypyruii ructepesuc.
DHeprusi, paboTa, MOITHOCTb.
CBs13b CUIIBI C TOTEHIIMAIILHOM SHEPTUEN.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUN.
[TpuMeHeHnEe 3aKOHOB COXPaHEHUS UMITYJIbCA U DHEPIUHU K aHAJIN3Y YIPYTOro U HEYNpyroro
COyIapEeHUH.
Mowment unepuun. Teopema Ilrteitnepa-I'toiirenca. MoMeHT cuiibl. OCHOBHOE YpaBHEHME
JUHAMHUKHU BpalaTeIbHOTO JIBH)KEHUSI.
MoMmeHT nMItyibca Tenna. 3aKOH COXPaHEHNsE MOMEHTA UMITYJIbCA.
Kunernueckas 3Heprus BpamareabHoro tena. [loaHas sHeprus ABMKYIIErocs TBEpAOro Te-
na.
Bpaienue TBepioro tena BOKpYr HEMOJABHKHOM Touku. CBOOO/IHBIE OCH BparmieHus. ['upo-
ckor. 'mpockonuueckuii 3peKT 1 THPOCKOMUUECKUE CUTIBI.
VYcnoBus paBHOBECHUS TBEPAOTO Tena. Buabsl paBHOBECHS.
Cunpl HHEPLUMHU B MIPSIMOJIMHENHO ABMKYILEHCS HEMHEPLIMAIBHON CUCTEME OTCUETA.
Cuibl MTHEPIMY BO BpalAIOIICCs HEMHEpUUAIbHOU cucTeMe otcuera. Kopuonucosa cuia.
YpaBHEHME IBUKECHMS BO BPALLAOLIEHCS CUCTEME OTCYETA.
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30.
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50.
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[IposiBnenue cuin unepuuu Ha 3emiie (MasiTHUK Dyko, U3MEHEHHUE Beca Tella ¢ U3BMEHEHUEM
HIMPOTHI, MECTA, BETPOBBIE U OKEAHCKUE TEUEHUS, OTKIIOHEHHE MOIAI0IIUX Tel K BocToky).
[IpuHIMIT OTHOCUTENLHOCTH U MipeoOpazoBanus ["anumnest.

[TocTynatel DiiHITEIHA ¥ TTpeoOpa3oBanus JlopeHia.

3aKOH CIOXEHUS CKOPOCTEH.

OTHOCUTENBHOCTh OTPE3KOB JIIMHBI U ITPOMEKYTKOB BpemeHu B CTO. PenstuBucrckas mac-
ca u uMITyJibe. 3akoHa Hpl0TOHA B pesITHBUCTCKON (hopMme.

CBa3b maccel v 3Heprud. [lonnas sneprus B CTO. 3akonbl coxpanenus 1 umiyibsca B CTO.
YpaBHEeHHE ABMKECHUS MPOCTHIX MEXaHUYECKUX KOJIOATEeNbHBIX CUCTEM (TIPYXKHHHBIN, Ma-
TEMAaTUYECKUH ¥ (U3HYCCKUI MasSTHUK. ).

Kunernueckasi, moTeHIIMAIbHAS U TIOJHAS YHEPTUS KOJIEOIIOMIErocs Tea.

3aryxaromue kosnebanus. Koaddumuent 3aryxanus, norapu@MuYecKuii AEKPEMEHT, 100-
POTHOCTB, UX CBA3b C TApaMeTpaMu KOJIeOATEIbHON CUCTEMBI.

Brinyxaennsie konebanus. Pesonanc.

[TonsiTHE O TMHEHHBIX M HEJTMHCHHBIX KOJIeOATEIBHBIX CUCTEMaX. ABTOKOJICOAHHUS.
[TpononsHbie U nonepeynsie BoaHbL. CkopocTu BoiH. DazoBas CKOPOCTh. YpaBHEHUE OeTy-
1IEN BOJIHBI.

CwMmelenme, CKOpoCTh, OTHOCUTENbHAS Aeopmalius B Oeryiei BoiHe. Y paBHEHHUE BOJHBI.
Oueprus 6eryiueit BosiHbl. [loTok aHeprun. Bekrop YMoBa. IHTEHCMBHOCTH BOJIHBI.
WuTepdepenius BosiH. YCIOBUS MaKCUMyMa ¥ MUHMMyMa MHTEHCUBHOCTEH mpu uHTEepde-
PEHLIUA MEXaHUYECKHUX BOJIH.

Crosune BOIHBL. DHEPreTUYECKUE COOTHOUIEHUS B CTOSTYEH BOJIHE.

3aKOHBI OTPa)KEHUS U MPETOMIIEHHSI BOJIH.

[Tpupona 3Byka. ['oocoBoit u ciyxoBoi annapar yenoBeka. OObEKTUBHBIC U CYObEKTUBHbBIC
XapaKTEpUCTHKU 3BYKa.

CkopocTb 3Byka. Dddext Jlomnnepa B aKyCTHKE.

VasTpa3zsyk. Unppa3syk. Ux npumenenue.

JaBnenus B KUAKOCTAX U razax. 3mepenue nasnenus. Pacnpenenenue gaBiaeHus B )KHIKO-
cTsx ¥ razax. 3akoH [lackansa. Cwna Apxumesa. Y clioBus IjIaBaHUs TEJL.

WneanbHas KUAKOCTh. Y paBHEHHE HEPA3PBIBHOCTU CTPYH.

VpaBuenue beprysum u ero cieacteus. @opmyna Toppuuenu.

JIBr>xeHue BA3KOM xuIKOCTU. JlamuHapHOe U TypOyneHTHoe TeueHue. Yucno PeifHonbca.
O6Ttekanue tein. JIoGoBOE COMPOTUBIICHUE.

[Togpemnas cuna. Teopema JKyKoBCKOTO.

Bonpocel k 3x3ameny no «MoJiekyasipHoi Gpu3suKe 4 TEPMOIMHAMHUKE
HNasnenue. Onpenenenue, equHuibl n3Mepenus. bapomerpudeckas gopmyna (BeiBox). Pac-
Mpe/ieJieHre MOJEKYNl MO TMOTeHUIUANbHBIM dHeprusM (bombliMana). DKcriepuMeHTalbHas
nposepka (merox Ileppena).

Temnepatypa. OnpeneneHue TeMIeparypbl 4epe3 KHHETHYECKYI0 SHEPIHIO MOJIEKYI, U3
pacnipenenenust bonsimana. [llkana Ilenbcust u abcomoTHas mkana temmeparyp. M3mepe-
HUE TEMIIEpaTyphI.

WNneanbHbiii ra3. DKClepUMEHTaJbHbIE Ta30Bble 3aKOHBI. OmnpeneneHue. MOJEKYIspHO-
KuHeTHueckas mojenb. OcHoBHoe ypaBHeHHe MKT (yMeTh BbIBeCTH MOJPOOHO U YIPOIIEH-
HO). Brruucienue ckopocteid MOJIEKYII rasa.

BpoyHoBckoe nBmxenue. Onucanue u o0bsicHeHUe sBIeHUs. BeiBoa (opmyisl DifHITeiiHA
— CMOIyX0BCKOTO.

Pacrnipenienenre Monekys 1o cKopocTsM. PacnpeneneHne MoJIeKysn MO MOAYJSIM CKOPOCTEM
(MakcBemnna). Pacripenesnenre MOJIEKYJT 110 OTHOCUTEIBHBIM CKOPOCTSIM, HauBEPOsITHEHIIIAs
CKOpPOCTb, IOCTAHOBKA 337a4 IIPYU BBIYMCIEHUH CPEIHEN U CPEAHEKBAAPATUUHON CKOPOCTEN
MOJIEKYJ. 3aBHUCHMOCTb paclpeiesieHus] OT TeMmIepaTyphl (YMETh MOKa3aTh KaueCTBEHHOE
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U3MEHEHHUE KPHUBOW pacIpeleleHHs] ¢ M3MEHEHMEM TeMIlepaTyphl). ODKCIEpUMEHTaIbHas
npoBepka (ombIT [TepHa).

Brruucnienue umHbI cBOOOAHOTO Mpodera MojieKynl. BoiBoa ¢hopmysbl A ATHHBI CBOOO-
HOTo Ipobera MoJieKyJ1. MoJieKyJIsipHbIe ITyUYKH.

@OopMyJIMPOBKH IIEPBOIrO 3aKOHA TEPMOJMHAMUKYU. BBeeHUE MOHATHS BHYTPEHHEN SHEPTUU
Kak QyHKIMM cocTosiHUA cucTteMbl. CoBeplleHne paboThl U Iepejaya Tera — JiBa crocoda
M3MEHEHUs BHyTpeHHel sHepruu. Mx pasimuue ¢ touku 3penuss MKT. Beruucnenue BHyT-
PEHHEN dHEPIrUu UACAIBHOTO U PEATILHOTO rasa.

TemnoeMKoCTh CUCTEMBL. Y IelbHAs U MOJISIPHAs TEIUIOEMKOCTh BEIIECTBA. eIUIOEMKOCTH
IIPU pa3IM4HbIX Mpolieccax. BeluucieHne TerioeMKoCcTH IpU OCTOSTHHOM 00bEeME U MTOCTO-
STHHOM JIaBJICHMHM JUIA ras3a. TeIuioeMKOCTh IByX M MHOIOaTOMHBIX ra3oB. Heynaua xiaccu-
4EeCKOM TerioeMKocTH. HayabHbIe cBeleHusI O KBAHTOBOM TEOPUH TEIIOEMKOCTH Ia30B.
[Tponeccrr B razax. M30XopHBIH, H30TEPMUYECKUNA, H300apHBIA U aguabaTHUECKUil mporiec-
col. [TomutponHeie npoueccsl. Onucarh NpUMEPbl OCYILECTBIEHHUS 3THX IMPOLECCOB (I
annabaTH4ecKoro - 6e3 BbIBOJA). YMETh HAUEPTUTh I'paUKU 3TUX IMPOLIECCOB IJS Pa3Iny-
HBIX Tap HE3aBUCHMBIX [apaMETpPOB. YMETh BBIYMCIUTH paboTy, KOJIMYECTBO TEIUIOTHI, U3-
MEHEHHE DHEPIUH U SHTPOIIUU IS 3TUX MPOLECCOB B UACAIBHOM rase.

Anuabatuyeckuil npouecc. BoiBon ypaBHenus Ilyaccona. Ilpumenenue agmaGaTHuecKoro
npouecca (ypaBHeHue IlyaccoHa st BBIUMCIEHHSI CKOPOCTHU 3BYKa B ra3e, HICTEUEHHUE rasza us3
OTBEPCTUS, CBEPX3BYKOBBIE CKOPOCTH).

Bropoii 3akon Tepmoannamuku. KITJI TemoBoil mamuHbel (onpenenenue). @opMyanpoBKU
BTOpOro 3akoHa TepmoauHamuku. L{ukn KapHo (mokasaTh, 4TO 3TO €QMHCTBEHHbIN pPaBHO-
BECHBIM LUK JUIsl MalIUHbBI C ABYyMs TepMocTatamu). JlokazarenscTBo Teopemsl KapHo u ee
cienctBus. TepmoauHamuyeckas IKajga TEMIIEpaTyp.

Ountponus. Teopema Knay3zuyca o npuBeieHHOM KOJIMYECTBE TEIUIOTHl. BBeneHue noHATHs
SHTPOINUHU. DHTPONMS KaK (PYHKIMS COCTOSHHUA. 3aKOH Bo3pacTaHus >HTponuu. CBsA3b 3H-
TPOIUH U BEPOATHOCTU COCTOSIHUS CUCTEMBI.

SBnenus nepenoca. YpasHenus Puka, Herorona u @ypse. [lonATHE MOTOKA U I'paJUEHTA.
Koadpdunumentsl nuddys3un, BI3KOCTH, TEIIONPOBOIHOCTH, UX ONpe/esieHus. Boruncnenue
KO3 pHUIMEHTOB nepeHoca i ra3oB. COOTHOIIEHHUS MEXAY 3TUMHU KodpduuueHTamMmu Juis
ra3os.

Paspsxennsle razsl. Kputepuii pa3nnuvst NOHITHH pa3psyKEHHOTO U IJIOTHOTO ra3oB. OTin-
YyHue SBJICHUS NIEPEHOCA B IUIOTHBIX M Pa3psKEHHBIX ra3ax. Y CIIOBUE PaBHOBECUS Pa3psiKeH-
HOTO Ta3a IpU pazIMYHBIX TeMIepaTypax coobOmaromuxcs cocynoB. [lonyyenue Bakyyma u
U3MEPEHNE HU3KHUX JaBJICHUM.

Peanbublie razel. M3orepmbl Amara. YueT cHil OTTaJIKMBaHUS U IPUTSHKEHUS MOJEKYT B
YpaBHEHHUH COCTOSIHUS JIJIsl peajibHOro rasa. ['paduueckas 3aBUCMMOCTb CHJT TOTEHLIMATIBHON
OHEPIUM B3aUMOJCHCTBUSA OT PACCTOSHUA Mexnay Mmoiekynamu. llorenmuman Jlenapma —
Ixonca. BeiBoa ypaBHenus Ban-nep-Baanbca n nzorepmsl DHaproca. Kputuueckoe cocTosi-
HUE€ U KPUTUYECKUE MapaMeTphl. BiaXXHOCTh BO31yXa U ee u3MepeHue. JlaBieHue HachIeH-
HOTO I1apa HaJi U30THYTOU ITOBEPXHOCTHIO.

BHyTpeHHss sHeprusi peajqbHOro rasa. Pacmmpenue peanbHOro rasza B MycToTy (3¢¢ext
Jlxoyns). Berancnenue BHyTpeHHel sHepruu raza Ban-nep-Baanbca. [IpoccenupoBanue pe-
anpHOrO ra3a (3¢dexr xoymns - Tomcona). CxxmkeHue ra3a v MojydyeHre HU3KUX TeMIepa-
TYyp.

XKunkoctn. MosieKynsipHOE CTPOCHUE KUAKOCTENH. XapaKTep ABUKEHHS MOJIEKYJI KUAKOCTH.
CpaBHeHHE 00BbEMHBIX CBOMCTB CO CBOMCTBAMU Ia30B U CO CBOMCTBAMHU TBEPIBIX TeJ (CXKHU-
MaeMOCTb, 00bEMHOE PACIIUPEHUE, YIIPYTOCTh, BA3KOCTh, AM(PPY3Usi U TETIIOMPOBOIHOCTS).
MonekynsapHO-KMHETHYECKAsI TEOPUS )KUIKOCTH.

IToBepxHocTHBIE siBIeHUA. K0a(pPHLIMEHT MOBEPXHOCTHOTO HATsHKEHUS. METONbl ero orpe-
neneHust. OLeHKa BEeIUYMHBI KO3(DPUIIMEHTa TOBEPXHOCTHOIO HATSKEHUS U3 YIPOILIEHHON
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MOJIETN MOJIEKYJISIPHOTO CTPOECHUS KOHACHCUPOBAHHBIX cucTeM. CMauMBaHUE U HECMAayUBa-
Hue. JlaBnenue Jlamaca u KanwuIsspHbIE SIBICHUS.

Teepapie Tena. CTpoeHHE KPUCTAJIIOB U3 aTOMOB U MouieKyd. CummeTpus. AHU30Tponus
KpucTaiioB. Bunbl cs3elt B kpuctaiax. Peanbubie kpuctamuibl. Buabl nedexToB (ToueuyHbie
nedEeKThl U JUCIOKAIUY, OJI0YHAs CTPYKTYpa). AMop(HBIE Tena.

TernnoBble 1 MEXaHUYECKHE CBOMCTBA TBEPABIX TeJl. TeIIoeMKOCTh IPOCTHIX BELIECTB, Mpa-
w10 Jlronora-IItu n Heygaum KiIacCM4eCKOM TEIUIOEMKOCTH TBEPABIX Tesl. KBaHTOBBIE Ipe-
CTaBJICHUS TEIUIOEMKOCTH TBepAbIX Tel. {uddy3us B TBEpIbIX Tenax.

dazoBble paBHOBecHs U mepexosl. [uarpamma cocrostaus. CKpbiTast Temiora (pa3oBbIX Ie-
pexozoB (IU1aBieHue, KUMEHHE U BO3roHKa). YpaBHeHue Kianeipona — Knaysuyca u 3aBu-
CUMOCTb JIaBJICHUs HACBIIIEHHOIO I1apa OT TeMIlepaTyphl. BiaxxHOCTh BO3ayxa U ee usmepe-
Hue. JlaBieHre HACBIIIEHHOTO Iapa HaJl M30THYTOM MOBEpXHOCThIO. IlepechllieHHbIl nap.
[NepeoxmaxaeHHas >KUAKOCTb U 3apOJIBIIIA HOBOH (pa3bl mpH (a30BBIX Iepexoaax.

PactBops! u crmaBel. OcMoTudeckoe naBieHue. 3akoH Bant — [Noda. 3akon Payns. M3mene-
HUE TeMIIepaTyphbl 3aTBEPAECBAHUS U KuneHUs pacTBopoB. CruiaBbl. JluarpaMmbl COCTOSIHUS
JBYXKOMIIOHEHTHOTO ciuiaBa. [lepekpucramnn3zanys, 30HHasE OYMCTKA BEILIECTBA.

Bonpoch! k 3k3aMeHy 110 «JIEKTPUYECTBY U MATHETU3MY»
DneKTpu3anus Tei. DIEKTPUIECKUH 3apsil, CBOMCTBA 3JIEKTPUUECKOT0 3apsiaa (1Ba 3apsa,
3aKOH COXPaHEHHUS, JUCKPETHOCTh U MHBAPHUAHTHOCTD 3apAJia).
B3aumoneiictBue 3apsiioB. 3akoH Kynona.
Onektpuueckoe mnojue. HampsokeHHOCTh monsi. JIMHUM BekTopa HampsikeHHOCTH. [IpuHImm
CYIEPIO3UIINH.
[Torenuuan. Meroasl ero M3MEpeHUs. DKBUIIOTCHIIUATIbHBIE MOBEPXHOCTU. ['pagueHT mo-
TeHuana. Cesi3b MEX]ly HANPSKEHHOCTBIO U MOTEHIIUAJIOM.
[Tose nunons. Iunonas B OJHOPOIHOM U HEOJIHOPOJHOM JJIEKTPUUECKHX OJIAX.
Pabora cun nonsg npu nepemenieHuu 3apsiaa. Lupkymsus BekTopa HanpsbkeHHocTH. [lo-
TEHLMAJIbHBIN XapaKTep ANEKTPUIECKOTO MOJIs.
Bexkrop anekrpudeckoil MHAYKIUU. [I0TOKM BEKTOPOB HANPS)KEHHOCTH M MHAYKIUU. Teope-
Ma Octporpaackoro-I'aycca u ee mpuMEHEHHUE JUIsl pacuera MapaMeTpoB AJIEKTPUUYECKOTO
OJIS.
CBoOOIHBIE U CBSA3aHHBIE 3apsiibl. MOEKysbl MONSAPHBbIE U HEMOJspHbIe. [[udnekTpuku, ux
Mozenu. Bextop nmossipuzanuu (OpueHTalMOHHAs, YJIEKTPOHHAS, HOHHAs).
HarnpsiakeHHOCTB MOJs B IUAJIEKTPUKAX. DIEKTPUUECKOE MOJIE HA TPAHULIE ABYX JUAJIEKTPU-
KOB. [IpenomiieHre CUIOBBIX JIMHUI U JTUHUWA CMEIICHUS.
ITee30nmekTprdecTBO. DneKTpeThl. CErHeTONEKTPUKH. TeXHNYECKOE TPUMEHEHHUE.
[TpoBOAHMKHN BO BHEIIHEM 3JIEKTpOCTaTHUECKOM mose. HaBeneHHble 3apsabl. DeKTpu3anus
yepes BIUSHUE. DJIEKTPOCTaTUYECKast 3allNTa.
Pacnipenenenue 3aps0B B MPOBOJHUKE, SKBUIIOTEHIIMAILHOCTD MPOBOAHKUKA. CBA3b MEXIY
HaIpPSKEHHOCTBIO TOJIs1 Y MOBEPXHOCTH MPOBOJAHUKA U MOBEPXHOCTHOM IJIOTHOCTHIO 3aps-
JIOB.
OnexkTpoeMKocTb. [Inockuit, chepuieckuil 1 HUIMHAPUIECKUN KoHAeHcaTopbl. CoenHeHue
KOHJICHCATOPOB.
OHeprus CUCTEMBI 3apsA70B, 3apsKEHHOTO NIPOBOJHUKA, KOHJEHCATOPA, SJIEKTPUUECKOTO T10-
T8l
JIBr>KeHUE 3aps0B B AJIEKTPUUYECKOM IOJie. DJIEKTPUUYECKUM TOK. XapaKTEpUCTUKH TOKa
(HampspKeHue, cuia TOKa, compoTuBieHue). 3akoH Oma st yuactka nenu. Juddepenim-
anbHast popma 3axkoHa Oma.
Croponnne cwibl. DJIC mocTosHHOTO Toka. 3akoH OMa Juisi yd4acTKa LENU COAEpPKaIlero
OJC u ans 3aMKHYTOM LiETN.
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Knaccugukarnus TBepabIX Ten (IIPOBOTHHUKH, IMAICKTPUKH, MONYNpoBOAHUKH). [Tpupona
Toka B MeTauiax. Onbitel Mangensimtama u [lananecku, Tonmena u Ctroapra. [Ipupona to-
Ka B ra3ax, *HIKOCTSX, BAKyyMeE.

ComnpoTHBiIeHUE MPOBOJIHUKA. 3aBUCHMOCTb COIPOTUBJIEHUS MPOBOJAHUKA OT BUAA MaTrepua-
Ja, pa3MepoB, TemnepaTypsl. [IoHsTHE O CBEPXIIPOBOIUMOCTH.

PaszserBnennsie nienu. [IpaBmna Kupxroda. [lpumenenue.

PaboTa 1 MOIIHOCTH B LIENH MTOCTOSIHHOTO ToKa. 3akoH J[xoymsa-Jlenna. Auddepenunansuas
dbopma 3akoHna JIxoyins-Jlenna. [Ipumenenue.

Kinaccuueckast teopust (Apyne-JlopeHna) 3aeKTpoOnpoOBOJHOCTH U BBIBOJBI U3 HEE 3aKOHOB
Owma, [Ixxoyns-Jloypenua u Bunemana-®@panua. CpaBHEHHUE C OMBITOM.

TpyaHOCTH KIACCUYECKOM TEOPHUH DJIEKTPOIPOBOAHOCTH. [IOHATHE O KBAaHTOBOM TEOpHUH
3JIEKTPONPOBOJHOCTH.

[TonsiTHEe 00 SHEPreTUYECKUX YPOBHAX M 30HAX. 30HHAS TEOPHs JJIsl TBEPAOTO Teja (IPOBOI-
HUKU, TUDJICKTPUKH, TOJTYTPOBOJIHUKH).

[TonnynpoBogHuku. CoOCTBEHHas W NpPUMECHAs MPOBOJMMOCTb. 3aBUCUMOCTh 3JIEKTPOIIPO-
BOJHOCTH IOJYNPOBOJAHUKOB OT TEMIEPATYPHI U OCBEIICHMUS.

Dddext Xomra. [Ipumenenue 3¢ dexra Xosmia.

Pabora BbIXOHa 3NEKTPOHOB U3 MeTallia. TepMORJIEKTpOHHAsE SMUCCUS. TOK B BakyyMe.
DJIEKTPOHHBIE JIAMITBI U UX IPUMEHEHHUE.

KoHTtakTHas pazHocTh noTeHUuManoB. 3akoH BonbTa. TepMmoanekTpuueckue sapieHus. TexHu-
YECKOE IPUMEHEHHUE.

KonTakTHbIC siBIEeHUS B TOMYNpoBOAHNKAX. [10TynpoBOAHUKOBBIE AUOABI U TPUOIBI (TpaH-
3uctopsl). X npumeHeHue.

Hucconmanus MoJeKyl B pacTBopax. 3akoH OMa ISl 3JIEKTPOJIUTOB. DIEKTPOJIN3. 3aKOHBI
@apanes. TexHuuecKoe IPUMEHEHUE.

Nonuzanus razoB. CaMOCTOSTENBHBIN U HECAMOCTOATENbHBIN pa3psaabl. 3akoH OMa [ TOKa
B razax. BoneT - aMriepHas xapakTepuUCTHKA ra3oBOro paspsna. Buasl paspsnos. Texnude-
CKO€E MPUMEHEHHUE.

MarautHoe noje 3JIeKTPUYECKOTO TOKA. XapaKTepUCTUKU U Tpaduyeckoe H300paxKeHue
MarHuTHOTO 1oJiA. BuxpeBoil xapakTep MarHUTHOTO TMOJIS.

Wuaykuyst ¥ HanpspKEHHOCTh MarHuTHOro noiist. 3akoH buo-Caapa-Jlannaca nis snemenra
ToKa. [lone npsiMoro, KpyroBoro TOKOB.

MaruuTtHbiii MOMEHT ToKa. [lelficTBue moms Ha Tok (cwia Amnepa). Butok ¢ Tokom B mar-
HUTHOM TIOJIE.

MarnuTHbIi oTok. PaboTa no nepemMernieHnto KOHTypa ¢ TOKOM B MAarHUTHOM TIOJIE.
Hupkynsiusi BEKTOpa MHAYKIMU MarHuTHOTO noJisi. [Tone conenounpa.

DHeprus MnoJis TOKOB. DHEPIUsl U MJIOTHOCTh SHEPTUU MarHUTHOTO TIOJIS.

MarunuTtHoe nosie IBrKymierocs 3apsiaa. Onsitel Poynanna-OiixenBanbaa. OTHOCUTEIbHBIN
XapakTep AIEKTPUYECKOTO U MArHUTHOTO Toyied. Teopust OMM3KONEWCTBHS W adbHOMICH-
CTBUSL.

Cuna Jlopenua. OTKIIOHEHHE 3apsKEHHBIX YACTHI] JEKTPUYECKUM U MAarHUTHBIM TOJISIMH.
Omnpeznenenue yaenpHOTO 3apsiia HOHOB Macc-CIEKTporpadom.

DneMeHTapHbIH 3apsia. OnpeneneHne 3apsiia U Macchl 3JeKTpoHa (ombITel ToMcona, Musum-
KCHA).

[Tpunumn paboTsl ycKOpHUTeNeH 3apsHKeHHbBIX YacTHUIL.

OnexkrpoMmarHuTHas uHAyKIUsA. Onbitel apanes. 3akon Papazaest u npasuiio Jlenua. Dnek-
TPOHHBIA M€XaHU3M BO3HMKHOBeHUA DJIC HHAYKIUH.

Buxpesbie Toku. [IpakTuueckoe npuMeHEeHUE ANEKTPOMarHuTHONW WHIYKIUH.
CaMOMHIYKIIMSI ¥ B3aMMOMHAYKLMS. DJIEKTPOTOKM 3aMBIKAHMS U pasMbIKaHusA. VHIyKTHB-
HOCTb.

HamarnnumBanue BemiectBa. Marnetuku. MaraurHas mpoHUIIaeMOCTh. BeKTOp HamMarHu4u-
BaHUs. MarHUTHOE MoJie B MarHeTukax. [IpesoMiienre JIMHUIA MarHUTHOW UHAYKIWH.
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®eppomarHeTuku. MarauTHbli rucrepesuc. Touku Kropu. MaruutHele MaTepuassl.
MarauromexaHn4eckue U MEXaHOMAarHWTHBIE SBJICHHS. MarHUTHBIM U MEeXaHUYEeCKH Mo-
MEHTBHI 71ekTpoHa. OObsICHEHHE MTapa- U JHaMarHeTU3Ma.

BuxpeBoe snektpuyeckoe mosne. OnwiThl Poynanga-OiixenBasibaa. Tok cMemeHUs. JeK-
TPOMarHuTHOE ToJje. YpaBHeHHe MakcBelia B HHTEerpaabHOU (hopme.

ConpoTuBieHne, UHIYKTUBHOCTb U €MKOCTb B IIEMH MepeMEHHOro Toka. 3akoH OMa uid me-
PEMEHHOI0 TOKa. BeKTOpHBIE AMarpaMMmsl.

[Tonyuenune nepemennoit DJC. JlelicTByromiee U cpeaHee 3HAYCHUsI IepeMeHHOro Toka. Pa-
00Ta ¥ MOIITHOCTH B IIETIH NEPEMEHHOI0 TOKa, K03 uumeHT MomHocTi. MOIHOCTh aKTUB-
Hasl ¥ peaKTUBHAaS.

DneKTpudecKuil KonedaTeNbHbId KOHTYp. YpaBHEHHE cOOCTBEHHBIX Konebanuil. Dopmyna
Tommncona.

3aryxaromue ¥ BeIHY)KICHHbIE KojeOaHus B KoHType. uddepeHnmanbupie ypaBHEHUS STHX
Kosie0aHui, ananu3 ux pemeHus. Pezonanc. JlIoOpOTHOCTH U 1MOI0ca MPOMYCKaHUS KOHTYpa.
ABTokone0anus. BakyyMHbI TpUOA M TPaH3UCTOP B LEMSAX IEHEPATOPOB HE3aTyXaIOLIUX
KoJie0aHui.

Bo3HuKHOBEHHE U pacHpoCTpaHEHUE 3JIEKTPOMArHUTHHIX BOJIH. BoiHOBOe ypaBHEHUeE.
OmnbiThl I'epua. CBoiicTBa 37€KTPOMArHUTHBIX BOJIH.

OO0beMHas IUIOTHOCTh YHEPTUU AIeKTpoMarHuTHoro nois. Ilotok sneprun. Bexkrop Ymosa-
I[ToiiTuHra.
Bonpocsl k 3k3ameny no «Onruke»
CrnoxeHnue cBETOBBIX BOJH. OmpenesieHne aMIUIMTYbl U (a3 pe3yabTUPYIOLIEro KoJje-

Csetumocts. Onpenenenue. EquHUIBI H3MEpEHMUSL.

Hucnepcus cera. HopmaneHas u anHomanbHas gucnepcusi. Padotel PoxxiectBeHCKoOTO.
Nntepdepenius. OnpezeneHne, OCHOBHbIE YCIOBHS €€ CYILIECTBOBAHUS.

Hudpaxnus Opaynrodepa Ha IByX HIEIAX.

Xon Jiy4eil B MUKPOCKOIIE. Y BEIMYEHUE MUKPOCKOIIA.

ITonsiTHE O BOJIOKOHHOM OITHKE.

BeiBoz ycnoBHif max u min B MHTEp(epeHLINH.

ONEKTPOHHBIM MUKPOCKOII.

I[BeTa TOHKMX IIJIEHOK M TUIACTUHOK. [10710CHI pa3HOTO HaKIIOHA.

Teneckorn. 3purenbHas TpyOa. Xoa tydell. YBearueHue.

Jlyna. Xop nyuei. YBenuueHue

[Tonocel paBHOU TonmMHbl Ha KiuHax. lllupuHa nHTEpdEpPEHIMOHHBIX MOJOC Ha KIIH-
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Konbua HetoTona.

OtpakeHue U IpeIoMIICHUE.

ATtmochepHas pedpaxius.

[Tonstpu3annoHHbIe PUOOPHI.

CBETa Ha IJIOCKOM rpanune paszzgena. [loctpoeHue B MIOCKUX 3epKajiax.
Bnusaue pa3mepoB HCTOYHNKA HA HHTEPHEPEHITMOHHYIO KapTHHY..
Hudpaxius OpeHens Ha KPYTJIOM dKpaHe, Ha KPYTJIOM OTBEPCTUH. BeHIIbI.
CBeToBOM MOTOK, cuiia cBera. OnpenesneHue, eAMHULIBI U3MEPEHUS
AGeppaliusi ONTUYECKUX CUCTEM.

ITpunnun INolirenca-®penens. Meron 301 Openens.

DIIUNTUYECKAs U KpyTroBasi MOJIsSpU3aLiysl.

[TomHOE OTpakeHue. BepxHue u HIHKHIE MUPAXKU.

[Tonsitue o romorpaduu.

ApkocTsb.

OObsiCHEHHE TIPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA IO BOJHOBOW TEOpHUU. 3OHHAS

IJIaCTHUHKA.
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29. [Mornomenue ceera. CrieKTPbI MOTJIOMICHUS JUJICKTPUKOB, IIPOBOJHUKOB, Ia30B. 3aKOH
JlamGepra — byrepa - bepa.
30. Hudpaxmus Opaynrodepa Ha OAHON TIETH.

31. 3epkana. Dokycel. Dopmyia 3epkana. [Toctpoenne nzoopakeHuil.

32. KoMOuHanmnoHHoe paccessHie CBeTa.

33. [Ipenomnenue cBera Ha chepruyueckoi moBepxHocTu. Pamyra.

34. Onpenenenue, eAMHULIBI U3MEPEHUS

35. OcgemeHHOCTh. OnpesienieHye, eIMHULBI U3MEepeHHsl. 3aKOHbI OCBELIEHHOCTH.

36. EcTecTBeHHBII U NOJISIpU30BaHHBIN cBeT. 3akoH Maittoca. Busl nonsipusanuu cBera.

37. Paccessue cBeta. 3akon Payns. [[Bera 30pp HeOa.

38. [Tonocel paBHOTO HAKJIOHA.

39. JIunza. Ocu, pokycel. OnTveckas cuia JWH3bL. BeIBO (OpMYIIbI TOHKOW JTMH3HI.

40. OneiTel Maiikenbcona. [locTynarsl DiiHIITENHHA.

41. OnbiT PU30 10 pacnpoCTPAHEHUIO CBETA B IBUXKYIIEHCS cpeie, ero 00bsICHEHHUE.

42. HnTepdepomerpsi.

43. Pa3pemaroias crrocoOHOCTh ONTUYCCKUX TPHOOPOB.

44, Hudpemerka. OCHOBHBIC XapaKTEPUCTUKH, YCIOBUS Max W min, JUCIIEPCUOHHAS U pa3-
pelaroias cocooHocT. Buasl nudpererox.

45. ITpunuun @epma. BeiBoa 3aKOHOB OTPaXEHUS U IIPEIIOMIICHUS.

46. buzepkana u ounpuzmer OpeHens.

47. IIpocBeTiieHHE ONITUKH.

48. [Tonsipuzanus cBeta npu OTpa)XeHUU M MpejJoMieHnu. 3akoH bprocrepa u ero ¢uzuue-
CKMM CMBICIL.

49. ['eomeTpuueckast ONTHUKA — MPEJIENIbHBINA Cilydail BOJTHOBOM.

50. OmnpiT FOHra. bununsza buite.

51. Bpamenne miockoctu nonsipusanuu. KauectsenHnas teopus Openens.

52. Omnpenenenne NIMPUHBI UHTEPPEPEHIITNOHHOMN TOJIOCHI.

53. [TnockonapasienpHas IIAaCTUHKA.

54. Hucnepcus ceera. [Ipusma.

55. JBoiiHoe myuenpenomienue. CBolicTBa Jyuell 0OOBIKHOBEHHOI'O U HEOOBIKHOBEHHOTO.
BosHOBBIE TOBEPXHOCTH B KPUCTAJIIAX.

56. WuTepdepeHIiys noaspu30BaHHbIX TydeH.

S7. Meroas! n3MEpPEHH CKOPOCTH CBETA

58. LlentpupoBanHas cucrema jauH3. [ maBHbIe Qokychl. [locTpoenue n3odpaxeHuil.

59. ®a3oBas ¥ rpynmnoBas CkopocTb. CBsI3b MEX1Yy HUMH.

60. [Tpu3meHHBIE ¥ TUPPAKLIUOHHBIE CIEKTPHI.

61. KorepentHocTs. [IpocTpaHcTBEHHAs U BpEMEHHASI.

62. [Tostochl paBHOTO HaKJIOHA.

63. HckyccTBeHHass aHu3oTponus (pu AedeKTax, B dIEKTPUIECKOM TO0JIe, B MAarHUTHOM
noJje).

64. DneKTpOHHAas TEOPHS TUCIIEPCUU.

65. ATtmocdepHas peppakuus. Meprianue 38e3]

66. doToMeTpHI.

67. [TpeoGpazoBanus Jlopenua. Cnencrus npeodbpazoBanuii Jlopenua.
68. [TpuHIMI CyTIEpHIO3UIIUH B ONITHKE.

Bomnpocsl k 3k3ameny no «KBaHToBoi pusznke»

1. Temnnooe u3mydenue. JlyuencnyckarenbHas ¥ MOIJIOIATENbHAs CIIOCOOHOCTh Tell. Abco-
JIOTHO 4YepHoe Teno. 3akoH Kupxroda u ero cineactBus. M3mydeHne aOCONIOTHO YEPHOTO
Tena. Pactipenenenue sHEpruM B CIEKTpe aOCOIIOTHO YEPHOTO Tea.

2. 3aKkoHBI U3Iy4YeHHS aOCOTIOTHO YepHbIX Tel. KBanToBanue sneprun. ®opmyna [1nanka.
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Buemnuii potoraddext. Cxemsr onbitoB CroneroBa. BAX. 3akons! ¢potorddexra. HeBos-
MO>KHOCTb UX OOBSICHEHHSI C BOJIHOBOM TOUKH 3PEHHUS.

@otonbl. YpaBHenue DitHmTeHa. O0bsicHeHNE 3aKOHOB (hOTOd(P(PeKTa ¢ KBAHTOBOW TOUKH
3peHusi. BeHTunbHbINM 1 BHYTpeHHUH (oTod(PdekT. POTOINEMEHTHI U UX IPUMEHEHHE.
Pentrenosckoe usnyuenue. IlonydeHne peHTreHOBCKUX Jiyued. CBOWMCTBa pEHTIEHOBCKOTO
n3iydeHus. TopMo3Hoe u3ayyeHue.

XapakTepuCTUYECKOE PEHTIC€HOBCKOE U3ilyueHue. CBOWMCTBA, CIIEKTPBI, IPUPOJA XapaKTepu-
CTUYECKUX CHEKTPOB. 3aKOH Mo3iH.

Addexr Komnrona.

Hasnenue ceera. OnbIT JlebeneBa. OObsCHEHNE C BOTHOBBIX U KBAHTOBBIX MMO3UIUH.
KopmyckynspHo-BoTHOBOH 1yanu3m cBera. OMbITHI, JOKa3bIBAOUINE (DOTOHHYIO CTPYKTYPY
CBeTa.

CriekTpaibHbIE 3aKOHOMEPHOCTH aToMa Bojopoaa. @opmyna bansmepa. KomOnHanmoHHbIiI
npuHIMNn Puria.

OO01as xapakTepuCTUKa CHEKTPOB M3IydeHHUs U morouieHus. JIuHelyarsle, moyiocarble u
CIUIOLLIHBIE CIIEKTPBI.

IToctynatel bopa. YpoBHu 3Hepruun atoma. Teopust atoma 1o bopy.

OmnswiThl Pe3epdopaa mo paccesHuto a-vactuil. SnepHas moxaens atoma. @opmyna Pesep-
dopna. Hegocrarku mianerapuoi moaenu aroma Pesepdopaa.

OmnbiTel @panka u ['epua. Ycenexu u Hepocratku Teopuu bopa.

Omnpenenenye NOTEHIIMAIOB HOHU3ALUHU U BO30YKIEHUSI aTOMOB.

KopmyckynsapHo-BonHOBas npupoja cBeta u yacTtuil. Bomusl ne bpoiins. Judpakuus Muk-
podacTuil.

CootHomienue HeomnpeaeneHHocTel [eiizendepra.

OcHOBHBIE TIpEJCTaBICHUS KBAHTOBOM MexaHuUkKH. YpaBHeHue I[lIpenunrepa. BomHoBas
byHKLUA ¥ ee PU3NIECKUN CMBICIT.

KBanToBble uncna u ux ¢usnueckuit cmbici. IlpoctpancTBeHHOe kBaHTOBaHHE. CIIMH 3JIeK-
tpoHa. OnbiTel LlTepHa u I'epnaxa.

[Tpunun ITaynu. DnekTpoHHBIE 000JI0YKH M CTPOEHHE CIOXKHBIX aToMOB. [lepuoanyeckas
cucrema JI.11. MeHnneneena.

Jromunecuennysa. Bunbsl moMuuecuenimu. [Ipasmno Crtokca. 3akoH 3€pKalbHOM CHMMET-
pun.

CrioHTaHHOE M MHAYLHMpOBaHHOE u3iaydyeHue. OTpunarensHoe noriomenue. HeoOxoaumele
YCIIOBHMS U1l YCUJICHHUSI CBETA.

[Tpuniun aeicTBust pyOMHOBOTO U IeJINEBOro jazepa. Tpex- U 4eTblpexypoBHEBas cUCTEMa
Hakauky. CBOMCTBA Jla3epHOro Jy4ya. Bujsl 1a3epoB 1 UX NpUMEHEHHE.

Crtpoenue siapa. Hyknonsl. M3otomnsl. U306apel. U3oToHbBL. M30MepHI.

XapaKTepUCTHUKU ApA.

Macca sinpa. Macc-cektporpadsr.

S nepHbie cunbl. Me30oHHAs TEOPHS SAAECPHBIX CHUIIL.

Ob6onounas u KarnenbHas Mojienu siiep. HemoctaTku 1 TOCTOMHCTBA MOJIEIEH.

OHeprus cBs3u. [ledekt macchl. YIakoBOYHBIA MHOKUTENb. CTaOMIBHOCTH si/Ipa.
EcrecTBeHHass pajiOaKTUBHOCTb. 3aKOH paJuMOaKTHBHOro pacmnaja. Ilepmon mosypacnaza.
Cpennee Bpems )KU3HU. AKTUBHOCTb.

PaguoaxtuBHble psaabl. [IpuMeHeHne painoakTUBHOCTH. buonornyeckoe 1eicTBUE painoak-
TUBHOCTH. Jlo3umeTpusi.

HckyccTBeHHast paAMOAaKTUBHOCTb. SIiepHble MpeBpalleHys IO IEHCTBUEM OL.-UACTHLI.
CocraB pannoakTuBHOro u3nydeHus. [Ipasuna cMmemnienus npu o-pacnajae. TyHHENbHbIN 3¢-
dexr. [TorennmansHblil 6aprep. CeKTp o-4acTHIl.

B-pacnan. IIpaBuna cmemenus. Tpu Buna B-pacnaga. 3aKoHbI cOXpaHEHUsS Hpu -pacmaje.
CriexTp u3ny4eHus 3-4acTuil.
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35. Snepuble peakiuu. CUMBOJIMUYECKAs 3alUCh. 3aKOHBI COXpaHEHHs. DHEPIus BBIXOAA sliep-
HBIX peakinuii. DPHEKTUBHOE CEUCHHE SIICPHBIX PEAKIIHA.

36. Tunsl sAepHBIX peakuuil. TpaHCypaHOBBIC DJIEMEHTHI.

37. Peakuu nenenus. [enenus saep ypana. Llennple peakuuu.

38. ATOMHBIE peakTOpbl. ATOMHBIE SJICKTPOCTAHIIUH. SIiepHas SHEepreTHKa.

39. Peakuus cuntesa. Tepmosiaepubie peakuuu. [IpoGiieMsl yrpaBisieMoro TepMosIEPHOTO CHH-
TE3a.

40. MeToapl perucTpaiuu SAEepPHBIX U3TydeHUH (TPEKOBBIE IPUOOPHI).

41. CyeTyuKHy IEMEHTAapHbBIX YaCTHII.

42. YckopuTenu 3apsHDKeHHBIX YacTull. [IpuHIunbl yckopeHus. YClIOBUS CHHXPOHMU3ALMH. AB-
To(a3zupoBKa.

43. CpoiicTBa 35eMeHTapHbIX yacTull. OCHOBHBIE XapaKTEPUCTHKHU dJIEMEHTapHbIX yacTuil. Mc-
TUHHO 3JIEMEHTApPHbIC YaCTULIBI.

44. CtabunpHble dJIeMEHTapHbIE YacTHIBI (€, P, N, v, Y). cTOpus UX OTKPHITHS U OCHOBHBIE Xa-
PaKTEPUCTUKH.

45. dynaaMeHTaIbHbIe B3aUMOACHCTBUS SJIEMEHTAPHBIX YaCTHII.

46. B3anMHbIe ITpeBpaIeHus BEIeCTBA U MOJIS.

47. TIpobGnembl CUCTEMATHKHU AJIEMEHTapHbIX YacTull. KBapkoBas Monenb. OCHOBHBIE MOJIOXKe-
HUS KBAHTOBOW XPOMOJIMHAMHUKH.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOTHH—O0yUEHUE B AJIEKTPOHHON 00pa3oBaTelbHOU cpene ¢
[EJBI0 PaCHIMPEHUs JOCTyIMa K 00pa3oBaTelIbHBIM pecypcaM, yBEIWYeHUs KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTelieM, TOCTPOCHUS WHIUBUAYATbHBIX TPACKTOPUN MOATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJISi U MOHUTOPUHIA 3HAHUW CTY/IEHTOB.

B oOpazoBarenbHOM mporiecce 1Mo IUCHUILIMHE UCTOJIB3YIOTCS CIEAyIoNe nH(popMaiu-
OHHbBIC TEXHOJIOTHH, SIBIISTIOIIMECS KOMITOHEHTaMHU DJIE€KTPOHHOU UH(OPMAaIIMOHHO-
oOpa3zoBatenbHOi cpeabl BITIY:

e Odunmansusiit caiit BI'TIY,

e KoproparusHas ceTs U KOpIopaTUBHasl d1eKTpoHHas noura bI'TIY;

e Cucrema snexktponHoro ooyuenuss ®I'6OY BO «bI'TIY »;

e Cucrema TECTUPOBaHHS Ha OCHOBE eAuHOro moprana «MHTepHeT-TecTUpOBaHUS B
chepe oOpazoBaHMsT WWW.i-exam.ruy,

e Cucrema «AHTHILTarHaT.BY3»;

e DJEKTPOHHBIE OMOTUOTEYHBIE CUCTEMBI,

e MynbTUMEIUIHOE CONPOBOXKIACHUE JICKIHUN U IPAKTUUECKUX 3aHATUMN.

8 OCOBEHHOCTH U3YYEHUA JUCHUIIVINHBI UHBAJIMJIAMMU NJINHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 3/10POBbA

[Tpu oOyueHUM JIUIl ¢ OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI MPUMEHSIIOTCS a/1arl-
TUBHBIC O6paSOBaTeJ'II)HI)Ie TEXHOJIOTUU B COOTBECTCTBHUU C YCIIOBHUAMU, U3JIOKCHHBIMU B pasacit
«OCcOoOCHHOCTH OpraHu3aluu 00pa30BaTEIBHOIO MpoIlecca MO 00pa30BaTEIbLHBIM IIPOrpaMMamM
JJIs1 UHBAJIMAOB U JIMI C OTPaHUYCHHBIMU BO3MOXHOCTAMU 310POBbS» OCHOBHOH O6pa30BaTeJ'IB-
HOU TIporpaMMbl (MCTIONIH30BaHKE CHEIHATBHBIX YI€OHBIX MOCOOUN U AUJAKTUYECKUX MaTepua-
JIOB, CHICIIMATBHBIX TEXHHYECKUX CPEICTB 00yUEHHS KOJUICKTUBHOTO ¥ WHIWBUIYAILHOTO TTOJTb-
30BaHUs, MPEJOCTABICHUE YCIYT aCCUCTEHTA (TIOMOIIHUKA), OKA3bIBAIOIIET0 O0yUYaIOTIMCS He-
00XOAMMYI0 TEXHUYECKYIO MOMOIIh U T.MM.) ¢ Y4ETOM HMHIWBHAYATbHBIX OCOOCHHOCTEH OOyua-
FOIIMXCSL.


http://www.i-exam.ru/
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9 CIIMCOK JIMTEPATYPbBI U UH®OPMALIMOHHbIX PECYPCOB
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MUKH : yueb. mocodue s ctya. BTy30oB / A. A. Jlernad, b. M. SBopckuii, JI. b. MunkoBckas. -
4-¢ uzn., nepepad. - M. : Beicu. mik., 1973. - 384 c. (15 7x3.)
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M. I'epmienson, H. H. Manos, A. H. Mancypos. — M.: Akagemus, 2000. — 405 c. (29 7k3.)
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1. HWudopmannonnas cucrema «EquHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM PeCyp-
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlek1MOHHbIE U MPAKTUYECKHUE 3aHATUS MPOBOISATCS B CHEIUAIU3UPOBAHHON JIEKIIMOHHOM
ayJIUTOPUN CHAOXXEHHOM MYyIbTUMEIUIHON M MPOEKIMOHHON anmmapaTypoi, JeMOHCTPALMOH-
HBIMHU YCTaHOBKaMH. {11 mpoBeqeHHUs] IPAKTUUECKUX U J1a00paTOPHBIX 3aHATUNA 00OPYIOBAaHbI
yueOHbIe Ta00paTOPHH: «MEXaHHUKa», «MOJIEKYJIsIpHas (U3MKA U TEPMOJUHAMUKAY, «IJIEKTpUYE-
CTBO M MarHETH3M», «ONTHKA U KBaHTOBas (U3MKa», a TaK K€, TPU HAYUHbIE: «CIIEKTPOCKOIIHSI,
«(pu3uKa KOHACHCHPOBAHHOTO COCTOSHUSY, «(U3MKA IOJIYIPOBOJAHUKOB M TUIIICKTPUKOBY,
000py/I0BaHHBIE CTAaHJAPTHBIMH JIAOOPATOPHBIMU YCTaHOBKAMU U MpHOOpaMu, oOecredynBaro-
IIMMU TPOBEJICHHE BCEX MPEIYCMOTPEHHBIX B IporpamMme Ja00opaTOpPHBIX padoT.

[Ipy m3ydeHun paccMaTpUBAEMO TUCIUIUIMHBI CTYIEHTHI MOTYT I0JIb30BaThCSl BY30B-
CKUM OMONIHOTEYHBIM (DOHIOM y4eOHO-METOIUYCCKON JIMTEPATYpPhl, PEKOMEHOBAaHHON Kade-
poii. CamocTtosiTenbHast paboTa CTYIEHTOB OPraHU3yeTCsl B ayJAUTOPUSIX OCHAIICHHBIX KOMIIbIO-
TEPHOM TEXHUKOW C BBIXOJIOM B DJIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpey BY3a,
B CIICIUATM3UPOBAHHBIX JTA00PATOPHUAX MO TUCIUILIMHE, a TAK)KE B 3a]1aX JOCTYIMa B JIOKAJIbHYIO
ceth BI'TTY, B 1abopaTopuu NCHXOJIOTO-TIEIarOTMYECKUX UCCIICAOBAHUN U JIp.

JIuneH3sMOHHOE TpOTrpaMMHOE OOecreyeHne: OIepalioHHbIE CHCTEMBbl CEeMelCcTBa
Windows, Linux; oducusie mporpammbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1 .

Pa3zpaborunku: Mepenenuna T.A., kanoquaat GU3NKO-MaTEMaTHYCCKUX HAYK, JOLCHT
HOpkoB B.B., kanauaar ¢pusznko-MaTeMaTHUECKUX HAYK, JOLEHT
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