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1. HEJIb 1 3AJIAYHU OCBOEHUA TN CHUIIJINHBI

Heanb: GpopmupoBaHue y CTYIECHTOB IEJIOCTHONW CHCTEMBI 3HAHWH, YMEHHI M HABHIKOB B
pamKax o0pa3oBaTeIbHOU MPOrpaMMBbI Kypca, IPEICTaBICHUNA O CBS3M MAaTeMaTUKU U (PU3UKH,
MCIIOJIb30BAHUHU MAaTEMATUYECKUX METOJIOB B €CTECTBO3HAHUMU.

3agaum u3yvyeHus AUCHUILIMHBI: IPU U3YYEHUU Kypca CTYJIEHT JOJIKEH OBJIA/ICTh:

1. 3HaHUSIMH OCHOBHBIX MTOHSITHIA U 3aKOHOB, OMUCHIBAIOIINX (PU3NICCKUE SIBICHUS.

2. HaBplkamM# UX MPUMEHEHUS AJIs pelIeHUs 3a]a4, OObSICHEHHUsI Pa3HOOOpA3HbBIX IPUPO/I-
HBIX SIBJICHUH, IPUHLMUIIOB IEVUCTBUSI TEXHUYECKUX YCTPOMCTB.

3. HaBbikamu npoBeeHus 1a00paTopHOTro GU3HUECKOTO IKCIIEPUMEHTA.

2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI

®dusmka — 3T0 HayKa, 3aHUMAIOLIAsCS U3yYEHUEM CaMbIX OOIIUX CBOMCTB M 3aKOHOMEPHO-
CTE MPOSBICHHUS OKPYKAIOIIEro HAC MaTepHaIbHOrO MUpa. IMEHHO pa3BUTHE (QU3UKHU CITY)KUT
(GyHIaMEHTOM COBPEMEHHOW TEXHUKH U TEXHOJIOI'MH, a OCBOCHUE COAEP)KaHUS (PU3MKHU - HEOO-
XOJIUMBIM 3JIEMEHT MOJrOTOBKU CIELUAIMCTOB B 00JAacTU (PU3UKO-MATEMATUYECKOTO U €CTe-
CTBEHHOHAY4HOr0 00pa30BaHusl.

Baxnas nenp u3ydeHus QU3MKA OyAyIIUM YYUTEIEM COCTOUT B OBJIQJCHUU COBOKYITHO-
CThbIO OOLIMX ee ujaeH, MPUHLUIIOB, 3aKOHOB, OOIUX CBEIECHUI O CTPOCHHUHM, IBUKEHUU U B3au-
MOJICHCTBUN OOBEKTOB OKPYKAIOLIETO HAC MAaTEPHAILHOTO MUPA. JTa COBOKYITHOCTh U €CTh (PH-
3uuecKkas KapTuHa Mupa. Marepuanbsl Kypca IpU3BaHbl 1I0Ka3aTh NPUHLIUINAIBHYIO BO3MOXK-
HOCTh TIO3HAHUS ¥ MPE0O0Pa30BaHMS OKPY)KAIOIIETO MUPA, 03HAKOMHUTH C KCIIEPUMEHTAILHBIM U
TEOPETUYECKMM METOIAMHU ITPOBEIECHUS UCCIEA0BAHNM.

Jucnummna «O0umii Kypce pU3UKN» BXOJUT B BAPHATUBHYIO YacTh bioka 1 «/luctmmm-
Hbl (MOJYJIM)» OCHOBHOI 00pa3zoBaTelbHON MpOrpaMMbl MOATOTOBKU OakajiaBpa IO Hampabe-
Huto 44.03.05 Ilegarornueckoe oOpa3oBaHue, SABISETCS COCTaBHOM yacThio Moayns 4 u OTHO-
CUTCA K JUCLUIUIMHAM I10 BEIOOPY CTYy/CHTA.

Jnst ocBoeHUsT AUCHUIUTMHBL «OO0mmii Kypc (U3MKA» MUCHONB3YIOTCS 3HAHUS U YMEHHS,
c(hOpMHPOBAHHBIE B IIPOLIECCE U3YUEHUS IIKOIbHBIX NpeaMeToB «Pusuka» u «MaremaTtuka», B
IIPOLIECCE OCBOEHUS OTAENIbHBIX (MpeAbIAYIINX) pa3fesioB Kypca, a TaKKe B XOJie M3yUCHHs
npodWIbHBIX AUCUUIUINH «JIuHelHas anreOpay, «AHamuTH4YecKas TeoMeTpus» u «Maremaru-
YECKUH aHalu3». Y CBOEHUE TEKYIIMX MaTepUajoB JUCUUIUIMHBI SBISIETCd HEOOXOAUMON OCHO-
BOH JUIsl U3yUYEHUS MOCIENYIOIINX Pa3/eloB Kypca, a TaKkKe TaKUX JUCLUUIUIMH, Kak «Kommbro-
TEpPHOE MOJIeUpOBaHe», «OCHOBBI POOOTOTEXHUKHU U JIp.

3. PE3YJIBTATHI OCBOEHUA AUCIHHUIIJIMHBI
[Tporiecc n3ydeHus TUCIUILUIMHBI HAaMpaBieH Ha GOPMHUPOBAHUE U PA3BUTHE CIEAYIOIIUX
KOMIIeTEeHIIMIi:

U cuHTe3 MH(OPMALUH,
MIPUMEHSTH CUCTEMHBIN
MTOJIXO/T JUISL PEIICHUS
MTOCTaBJICHHBIX 3a/1a4.

Kareropus Kox 1 HanmeHOBaHMe Kox 1 HanMeHOBaHNE WHANKATOPA TOCTIKEHHUS] KOMIETCHINH
(rpynma) KoM- KOMIIETEHIIUH
METEHIUN
CucreMHoe U YK-1 Crmocoben ocy- MNVYK 1.1. 3HaeT 0OCHOBHBIE UICTOYHUKHA U METOJIbI IOUCKA
KpPUTHYECKOE IIECTBIISTH TIOKMCK, KPHU- nHpopmanmy, He00OX0IMMOM ISl pELIeHHUs TOCTABICHHBIX 3a1a4.
MBIILIJICHUE. TUYECKUI aHaN3 NYK 1.2. YMeeT oCyImecTBIATh TOUCK MHOOPMALIMH JITSI PEIICHHS

MOCTABJIEHHBIX 3a/1a4, IPUMEHATh METO/IbI KPUTHUECKOTO aHaIM3a U
CHHTe3a HH(pOopManuH.

NYK 1.3. I'paMOTHO, JIOTHYHO, apTYMEHTHPOBaHO (hOPMHPYET COO-
CTBEHHBIE CYXXJICHUS M OLIEHKH; OTJINYaeT (paKkThl OT MHEHHUH, HHTEP-
MpeTanui ¥ OICHOK; MPUMEHSET METO/IBI CHCTEMHOT0 TIOAXO0/1a JUIS
pemeHns MOCTaBICHHBIX 3a/ad.

HayuHble ocHo-
BBI II€Jarorunye-
CKOH JesTelb-
HOCTH.

T1K-7 CrrocoOeH ucmoin-
30BaTh TEOPETUICCKUE
HpaKTI/I‘IeCKI/Ie 3HAHUA
JUTSL IOCTAHOBKH M Pe-

NIIK 7.1.

NIIK 7.2.

HUIIK 7.3.




[ICHMS HCCIIET0BATENb-
CKHX 3a[a4 B IPEaAMET-
HOM 00J1acTH U 00JacTH
00pa3oBaHUsL.

B pesynbrare nzydeHus: AMCUUIIIIMHBI CTYAEHT JOJIKEH:

3HaTh:

31. KonnenryanbHble 1 TEOPETHUECKUE OCHOBBI (PU3HKH, €€ MECTO B OOIIeH cucTeme ecre-
CTBEHHBIX HayK.

Ymers:

V1. IlocTpouTs MaTeMaTHUYECKYIO MOJENb U OOBACHUTH CYLUIHOCTb Pa3IMYHbIX (pU3nye-
CKMX SIBJICHHUH.

V2. Peanu3oBbiBaTh OCHOBHBIE METOJIbl MaTEMAaTUUYECKUX PACCYKICHUN MPU aHAIHU3E MO-
neneit pU3nUecKux mporeccoB.

V3. IlnanupoBaTh M OCYLIECTBIATh y4EOHBIH SKCIIEPUMEHT, OPraHU30BbIBaTh 3KCIIEPU-
MEHTAJIBHYIO U HCCIIEI0BATENbCKYIO 1E€ATEIBHOCTD.

V4. OueHuBarb pe3ysbTaThl SKCIIEPUMEHTA, TOTOBUTh OTYETHBIE MaTepHalibl O MPOBEICH-
HOM HKCIIEPUMEHTAIBHOM paboTe.

V5. AnanusupoBaths HHPOPMALUIO 1O (PU3MKE U3 PA3IUUYHBIX UCTOYHHUKOB, CTPYKTYPHUPO-
BaTh, IPEJCTABIIATD €€ B JIOCTYIIHOM JUIS IPYTUX BUJIE.

V6. [Ipunobperats HOBbIE 3HAHUS O (PU3MKE, UCHOJB3YsS COBPEMEHHbIE HH(POPMALIMOHHbIE
Y KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. O0beM JUCHUILUINHBI U BUbl KOHTAKTHON U CAMOCTOAITEJILHOH padoThI
OO61mas TpyA0eMKOCTh AUCIMILTUHBI cocTaBmsieT 12 3a4. en. (432 vaca), ux pacmnpeaencHue
10 BUJaM padoT MPEACTaBICHO B TaOIHIIE.
PacnpenesieHne TPy10eMKOCTH JHCIMILIMHBI 110 BUIaM padoT

®dopma 00yueHust
Bun pabotsl Ounas
1,2,3 u 4 cemecTpsl
O01ast Tpy/10eMKOCTh JHCHMILJIMHBI 110 YYeOHOMY IJIAaHY 432
KonTakTHas padoTa, B TOM YHCIIE: 152
Jlexumn 62
JlaGopaTopHble 3aHATHS 90
CamocTrosiTeIbHAas padoTa, B TOM YHUCIIE: 280
W3yueHue TeopeTnyeckoro Kypca 174
CaMomoAroToBKa K TeKyIIeMy KOHTPOJIIO 3HAaHUH 88
[TonroroBka k 3auety (3 u 4 cem.) 18

4.2. YyeOHO-TeMATHYECKHII IJIaH

KonTtakTHas pabora @DOopMBI TEKYILETO
Haumenoanue pa3nenos | Bceero, P Camocr. P yi
Jlab.-npaKT. KOHTPOJISt
U TeM AUCLUIUINHBI qacoB | Jlekiuu pabora
3aHSTHS yCIIEBAEMOCTH
1 kypc, 1 cemecmp
BBenenue k 1MCHUILUIMHE
AACHHE I I CH 5 2 — 3 Omnpoc
«O6muii Kypc QUK.
Pasnen 1. U3smepureiin-
HBbIH NpakTUKyM. Mexa-
HHKA.
Tema 1. I3mepenue u ero
Omnpoc, oTyer no
XapakTepucTuku. OnmoKu 8 1 2 5
. naboparopH. paborte
U3MEpEeHUil.

5




Tema 2. OOpaboTka pe-

Ompoc, oT4eT 1o

9 8 1 2 5
3yJIbTaTOB H3MEPEHUH. nmabopaTopH. pabore
Tema 3. Kunemaruka ma- Onpoc, oTyeT no
. 17 2 4 11
TEPUATLHOMN TOYKH. naboparopH. pabore
Tema 4. Jlunamuka mate- Onpoc, oTyer 1o
o 18 2 4 12
pPHAILHOMN TOYKH. nabopatopH. pabore
Tema 5. 3akoHbI coxpaHe- 17 2 4 11 Ornpoc, oTyer 1o
HUSL. nabopaTopH. pabore
Tema 6. Mexanuka TBep- Omnpoc, oT4yer no
17 2 4 11
JIOTO TeJa U KUJKOCTH. nabopatopH. padore
Tema 7. OCHOBBI T€OpUH Onpoc, oTyeT no
. 18 2 4 12
Kosie0aHui. nabopatopH. pabore
Wroro no Pazneny 1 108 14 24 70
1 Kypc, 2 cemecmp
Paznen 2. Moaekyasp-
Hasl (PU3UKA U TEPMOIHU-
HAMMKA.
Tema 8. OCHOBBI MOJIEKY-
. Ompoc, oT4eT 1o
JSIPHO-KUHETUYECKOU 34 4 8 22
nmabopaTopH. padbore
TEOPUH.
Tema 9. OcHOBBI TEPMO- Omnpoc, oTuer 1o
37 5 8 24
JTUHAMUKH. JabopaTopH. pabore
Tema 10. Peanbubie rassl Ompoc, oT4eT 1o
17 2 4 11
1 KUIKOCTH. JabopaTopH. padboTe
Tema 11. TBepaple Tena u Omnpoc, oTuer 1o
20 3 4 13
@Da30BbIe IEPEXOJIBI. n1abopaTopH. paborte
Wroro no Pazneny 2 | 108 14 24 70
2 Kype, 3 cemecmp
Pasznea 3. daexrpuye-
CTBO M MAarHeTH3M.
Tema 12. DnexrpocraTu- 26 4 6 16 Omnpoc, oTuer 1o
Ka. nmabopaTopH. pabore
Tewma 13. ITocTossHHBIN Ompoc, oT4er no
. 21 4 4 13
AIIEKTPUIYECKUIN TOK. nmabopaTopH. pabote
Tema 14. MarautHoe 1o- 18 3 4 11 Ompoc, oT4er no
Je. nmabopaTopH. pabore
Tema 15. Dnexrpomar- Omnpoc, oTuer 1o
15 2 4 9
HUTHAs UHTYKIIUS. nmabopaTopH. pabote
Tema 16. DnexTpomar- Omnpoc, oTuer 1o
19 3 4 12
HUTHBIE KOJICOAHUS. nmabopaTopH. pabote
3auer 9 9
Wtoro no Pazneny 3 | 108 16 22 70
2 Kypc, 4 cemecmp
Pasznea 4. OnTuka.
KBantoBas ¢pusuka.
Tema 17. 'eomeTrprueckas Omnpoc, oTuer 1o
30 4 8 19
ONTHKA U (hOTOMETPHS. nmabopaTopH. pabote
Tema 18. BoaHoBBIE CBOIA- Ompoc, oT4eT 1o
22 4 4 13
CTBa CBETA. nmabopaTopH. pabote
Tewma 19. KBaHTOBBIC Ompoc, oT4eT 1Mo
. 16 2 4 10
CBOICTBA U3JIyYEHUS. nabopaTopH. paboTe
Tema 20. Teopust aToma 10 2 2 6 Ompoc, OT4eT 10




Bojopofa o Pezepdopay- naboparopH. paborte
bopy.
Tema 21. ®usuka aTOMOB 5 2 B 3 Onpoc, oTyeT no
U MOJICKYIL naboparopH. pabore
Tema 22. OcHOBBI PUHKH
A1pa U JIEMEHTapHbIX Ya- 16 4 2 10 Ompoc, oTser 1o
CTHL nmabopaTopH. padbore
3auer 9 9
Wroro no Pazneny 4 108 18 20 70
Bcero no gucuunjinHe 432 62 90 280
JlaGopaTopHo-IpaKTHYeCKHe 3aHATUS
Koiu-Bo
Ne Temsr HanmenoBanue mabopaTopHO-TIPaKTHYECKUX 3aHATHN ayu.
4acoB
Paznean 1. UsMepuTeibHbIH NPAKTHKYM. MexaHuKa.
1 Cucrema ocHoBHBIX (uzndeckux BenuuuH (CH). [Tonstue 06 u3mMepeHuH. 2
CucremMaTu4ecKue U ciayvaiHble OMMOKH H3MEPEHU.
2 Cratuctruueckuil MeToJ1 00pabOTKHU pe3yIbTaTOB U3MEPEHUI. 2
3 OmnpeneneHne IOTHOCTU TBEPJIBIX TEIL. 2
3 V3yuenne TBM)KEHUS TeJla B MOJIE CUJIBI TSHKECTH. 2
4 M3y4yeHue 3aKOHOB KHHEMATUKU M JMHAMHUKH Ha MalliHE ATBY/a. 2
4 OmnpeneneHre YCKOPEHUs: CBOOOTHOTO MaAeHUs Tell. 2
5) M3mepenne cKopoCcTH MyJH C IOMOIIBI0 OATUCTHYECKOTO MAasITHHKA. 2
5 Omnpenenenne moayisi FOHra no pacTsyKeHHUIO IIPOBOJIOKH. 2
6 Omnpe/eneHre MOMEHTA WHEPIIMH TeJIa ¢ TOMOIIbI0 MasTHrKa ObOepOeka. 2
5 Omnpenenenne KO3PPHUIUEHTA BI3KOCTH KHUIKOCTH METOJIOM T1aJafOIIETO 9
IIapHKa.
7 M3mepenne Macchl Tesa ¢ MOMOIIbIO HHEPIIMOHHBIX BECOB. 2
7 W3yuenne koneGaHUH NPY>KUHHOT'O MasiTHUKA. 2
Pa3nes 2. MouiekyasipHasi puM3MKa M TEPMOAUHAMHKA.
8 OmnpeneneHue pa3MepoB MOJIEKYJl KACTOPOBOTO Macia. 2
8 Onpenenenne cpeHeit JTMHBI CBOOOIHOTO TPoOera MOJIEKYIL. 2
8 W3yuenue pacnpenesnenus Makcpesia 2
8 Wzydenne pacnpenenenus bonbimana 2
9 OmnpeneneHre yHUBEpCAIbHOM ra30BoOM MOCTOSHHON METOJIOM OTKAuKH. 2
9 OnpeneneHue oTHOLIEHU TemioeMKocTel metooM Kiiemana - Jlezopma. 2
9 Onpenenenre TEIIOEMKOCTEN TBEPABIX T€N KAJIOPUMETPUUECKUM METO- 5
JIOM.
9 OrnpeziesieHne SHTPONHMH B HEM30JIMPOBAHHON CHCTEME 2
10 Onpenenenne BIa)KHOCTH BO3/1yXa. 2
10 Omnpenenenne Kod(PHUIIMEHTOB TOBEPXHOCTHOTO HATSKEHUS KUKOCTEH. 2
11 Onpenenenne K03 GUIIMEHTOB TEIJIOBOTO PacUIMpPEHHs TBEPBIX TEJl. 2
11 Omnpenenenue yaeapHON TEMI0TH NapooOpa30BaHUs BOJIBI. 2
Pa3znes 3. DiieKTpHU4eCcTBO M MATHETH3M.
12 W3ydeHne a1eKTpoCTaTHYECKOro MOJIsL. 4
12 DKCcIepUMEHTAITFHOE OTpe/IelIeHIe eMKOCTH KOHJIEHCAaTopa. 2
13 Omnpenenenue conpoTuBiaeHus pesucropa. [Iposepka 3akona Oma s 9
y4JacTKa IeTH.
13 OmnpeneneHue yaeapHOro COMPOTUBIICHUS BEIIECTBA TPOBOIHUKA. 2
14 Onpenenenue nocrossHHol Papanes U 3apsaa HOHA MeJH. 2




14 N3yuyeHue nosrynpoBOJHUKOBOIO JHOJA. 2
15 N3yuenrne MarHuTHOTO 1oJIs 3eMIIH. 2
15 N3yuenue cBoiictB heppomarnernkoB. [lomydenne rucrepesnca. 2
16 M3yuenne 3aTyxaromux 3JIeKTPOMAarHUTHBIX KOJIeOaHHIH. 2
16 HccnenoBanue 1nieneit nepeMeHHOTo TOKa. 2
Pasnen 4. Ontuka. KBantoBas ¢usuka.
17 W3yueHnre TOHKUX JIMH3. 2
17 AOGeppanuu JIMH3. 2
17 N3ydyeHne MUKpOCKOIa. 2
17 Omnpenenenre CBETOBOM OT/Ia4YM U YJIEIBHOTO PACX0/1a MOIIHOCTH JIAMITBI 9
HaKaJIMBaHUSL.
18 OrnpeseneHye JUIMHBI BOJIHBI TA30BOT0 Ja3epa. 2
18 Judpaxius. Meroa 300 @penens. udpakponHas pemerka. 2
19 W3mepenue TeMrepatypbl HUTH HaKalla QJIEKTPUUYECKON JTIAMITBI. 2
19 N3yuenue BHemHero Gororddexra. 2
20 W3ydenne cnekTpa aroma BOJIOpO/Ia. 2
22 OCHOBBI JIOBUMETPHH. 2

4.3. Coaep:xanue pa3iesoB (TeM) QU CHUATIIAHbBI

Beenenue k nucuuniaude «Oommii kype puznkm».

dusnueckas kapTuHa Mupa. 3agauu u cTpykTypa Kypcea. [Ipenmer u Mmetos! pusnueckux
uccienoBanuii. Buael matepun. CBoiicTBa npoctpancTBa U BpeMeHUu. DyHaaMeHTalbHbIE B3au-
MoJeicTBUsA. 3aKOHbI coxpaHeHus. PyHIaMeHTallbHble (PU3NYECKUE TEOPUH.

Pa3nes 1. U3mepurenbHblil npakTukyM. MexaHnuka.

Tema 1. U3mepenue u ero xapakrepucTuku. OmmoOKkyu u3MepeHui.

Mertponorust 1 u3MepuTeIbHas TeXHHKA. V3MepeHune u ero cpoiictBa. Kiaccudukarms
n3MepeHuil. CUCTEMBbI €IMHUL U3MEPEHUH.

CpenctBa uzmepenuii u ux Buabl. Kinaccuukanmst u3MepuTeNbHBIX TPUOOpoB. MeTpoio-
TMYECKHE XapaKTEPUCTUKU CPEICTB U3MEPEHHUS.

MeTtonbl n3mepeHuil U ux kiaccupukanusa. Meroabl cpaBHEHUS. DIEKTPUUECKHUE METOIbI
M3MEpPEHUS HEDJIEKTPUUECKUX BEJIMUMUH.

O6mue nonartus o0 ommbOkax uzMepeHuil. Cucremartnueckue omuoOku. CiydaliHble
omnOKH. AGCONIIOTHBIE M OTHOCUTENbHbIE MOTPETHOCTH U3MEPEHU I

Tema 2. O6padoTka pe3y1bTATOB H3MEPEHMA.

CraTucTudeckue XapaKTepUCTUKH CIydalHbIX BeIMYUH U ouinOok. HopmanbHas GyHKIMs
pacripesiesieHusl CiIy4ailHbIX omIMOoK. BeposiTHOCTHas olleHKa pe3ynbTaTa u3Mepenuit. Pacmpe-
JieNieHHe CITy4aiHbIX OMMOOK IIPU MaJlOM YMCJIe U3MEPEHUH.

Pe3ynbTaThl KOCBEHHBIX U3MepeHuid. MeTton cpeanei abcontoTHOM ommbku. Meron noBe-
pUTEIbHBIX MHTEepBaIOB. [IpaBuia mpuOMMKEHHBIX BbIYMCICHUH. [IpuMeHeHHe KoMIbloTepa
npu 00paboOTKe FKCIIEPUMEHTAIbHBIX TaHHBIX.

Tema 3. KunemaTnka MaTepuajabHON TOYKH.

Beenenue. Mexanuka. Ilpenmer u 3agaun mexanuku. CTpykTtypa Kypca. Kparkuii ucro-
puuecKuil 0630p pa3BUTHSI MEXaHUKU.

Mexanundeckoe asuxenue. MarepuanpHas Touka (MT). Cucrema otcuera (CO). CriocoOsl
3a/1aHus NIOJIOKEHUs U onucanus aArkeHnus MT. Paguyc-BeKTop U BEKTOp MepeMEIEHNUS.

XapaKTepUCTUKU JIBUXKEHUS (TpaeKTOpHs, NyTh, NepeMelleHue, CpeIHsAs] U MIHO-
BEHHasl CKOpOCTH, yckopeHue). [IpsmMonnHeliHO€ paBHOMEPHOE U pPABHONEPEMEHHOE
JIBWKEHUS. YpaBHEHUs U rpadMKu 3aBUCUMOCTEH MYTH U CKOPOCTH OT BPEMEHHU. 3aKOH
cioxeHus ckopocreit. CBoboaHoe nagenue tea. OcnoHas 3agaua KMT u ee pemienue.

KunemaTnka paBHOMEpHOTO M paBHONepeMeHHoro aBmxkeHuss MT mo oxpyxkuoctu. JIu-
HENHBIE U YIJIOBBIE NEPEMEIEHUS U CKOPOCTU. CBsI3b MEXy HUMU B CKAJISIPHOW U BEKTOPHOU
dopmax. HopMmanbHOE, TAHTE€HIIMAIBHOE U NTOJIHOE YCKOpPEHHUE.




Tema 4. lunaMuKa MaTepruaIbHON TOYKH.

OcHoBHbIE 331aun TUHAMUKU. [loHgaTust cuiel 1 Macesl. [lepBbiii 3akoH HetoTona. Muep-
uuansHble cuctemsl orcueta (MCO). [Ipunuun otHocutensHoctu [Nanunes. Bropoit 3akon Heto-
toHa. Crnoxenue cui. Tperuit 3akon HproToHa.

Bunel cun B mexanuke. Cuibl TpeHus. Cuibl conpoTuBiieHus cpeipl. CUIlbl yIIPyrocTH.

3akonbl Kemiepa. 3akoH BCEMUPHOTO TATOTEHHUS. Y CKOpeHHE cBOOoaHOTrO majeHus. Cuia
TSDKECTH | Bec Tena. Kocmuueckue ckopoctu. J[BnxkeHrne HeOECHBIX Tell.

Tema 5. 3aK0HBI COXpAHEHUS.

NmMnynbc cuiibl 1 uMnyibe Tena. Mexanudeckas cucrema (MC). BuyTpeHHue U BHeLI-
Hue cuibl, yciaoBue 3aMkHyTocTH MC. Ilentp macc MC. 3akoH coxpaHeHus umiyibca. Pe-
aKTUBHOE JBMXEHHE. YpaBHeHUus Memepckoro u L{nonkosckoro.

Pabora cuiibl. MomHocTh cuibl. Enununel usmepenus padotsl 1 MormHocTH. ['paduueckoe
npeJCTaBIeHUE PAOOTHI.

Ouneprus. Kunernueckas U NoTeHUUAIbHAS YHEPIUU. 3aKOH COXPAHEHUS YHEPTUU B
MEXaHHKE.

Bubl MexaHMYECKUX YIapOB U UX IPUMEHEHUE.

Tema 6. MexaHuKa TBep/0ro TeJia M KUJAKOCTH.

[locTynarensHOe U BpamiareibHOE ABMXKeHUE. KuHemMaTuueckue XapakTepUCTUKU Bpalia-
TEJIHOTO JBMKEHUs. MOMEHT cuitbl U mapsl cuil. Pabota MomenTa cuibl. Knnerndeckast sHep-
rUsl BpallaTesbHOTO IBM>KEHHs. MOMEHT nHepuuu U ero Beruucienue. Teopema IlTeitnepa.

OcHOBHOE ypaBHEHUE IMHAMUKH BPaAlaT€IbHOTO JBUKECHHUS.

VYcnoBus paBHOBecust TBepAOro Tena. Buabl paBHoBecuil. LleHTp TsxkecTu.

['unpocratudeckoe papnenue. 3akoH [lackas. Atmocheproe narinenne. Cuna Apxumena.

CrannoHapHOe TeUEHHUE JKUJKOCTH. Y PaBHEHUE HEPA3phIBHOCTU CTPYyU. 3akoH bepHyim
JUISL UJI€AJIbHOM JKUJIKOCTH U CJEJICTBUS U3 HETO.

Tema 7. OCHOBBI TEOPHHU KOJIEOAHUH.

["apmoHnueckue konedanus. Ypyrue u KBa3uynpyrue Cuibl. Y paBHEHUS JBUKEHUS IIPO-
CTEHIINX KOJIeOaTeNbHBIX CUCTEM (MIPYKHUHHOT'O, MATEMATUYECKOTO U (PU3NYECKOTO MASITHUKOB).
['apMOHMYECKHI OCHUILIATOD.

VYpaBHeHus: cBOOOJHBIX KoleOaHMil ¢ TpeHueM. JleKpeMeHT 3aTyxaHus. BbIHyXIIeHHBbIE
KoJieOaHus MO IeWCTBUEM BHEIIHEHW Mepuoaudeckoi cuibl. Pezonanc. PezonancHas gactora u
aMILIUTY/IA.

Bonnosoe nBuxenue. Buabl BoinH. YpaBHeHUEe rapMoHMUYEcKON BosHbI. MHTepdepeHus
KOT€PEHTHBIX BOJIH. Y CJIOBHS MakKCUMyMa U MUHMMYyMa. DHEPIUs rapMOHMYECKON BOIHBI. CTO-
SYUE BOJIHBI.

OneMeHThl aKycTUKHU. 3ByK. PU3NOIOrHUecKre XapakKTepUCTHKH 3ByKa U UX (u3ndecKast
npupona. Mcrounuku u npuemMHuku 3syka. CiayxoBoi anmapart dyenoBeka. 3akoH Bebepa - Dex-
Hepa. /lnarpamma casimmoctu. S¢dext Jomepa.

VYabpTpa3Byk, ero cBoicTBa, nosyueHue u npumeHenue. [lonstue 06 nudpaspyke.

Paznes 2. MoJsekyasipHast (PM3HKA M TEPMOAUHAMHKA.

Beenenue. Makpocucrema. Temtoeie sBinenus. IIpenver mzydenus u 3agaun Moieky-
asipHOM (pu3uku U TepmoanHamuku. O01mas CTpyKTypa TEOPUH TEIUIOBBIX SIBICHHM.

Cocrosinue TerioBoro paBHoBecus. Pemakcarus. Temmneparypa. Dmnupudeckas u abco-
JIIOTHAs IlIKaJla TEMIEpaTyp.

OKCIIEpUMEHTAIbHBIE 3aKOHBI Pa3psKEHHBIX ra3oB. MneansHelll ra3. YpaBHeHne Menne-
neeBa - Knaneiipona. 3akons! JlaneToHa 1 ABOraapo.

Tema 8. OCHOBBI MOJIEKY/ISIPHO-KMHETHYECKOU TEOPHUH.

OcnoBuble nonoxenus MKT, ux ombiTHoe obocHoBaHue. MaeanbHblil raz. OcHOBHOE
ypaBuenue MKT u ero ciencrus.

Pacnipenenenne monexyn no ckopoctsm. Oneitel Llltepra u Onpapumxa. bapomerpuue-
ckas popmyna. Oneitel [leppena.

MounekynsipHO-KUHETHYECKAsl TEOPUS ABIEHUM nepeHoca. CpelHee Yuciao CTOJKHOBEHUN U
CpemHsisl JIMHA CBOOOTHOTO TTpobera MOJIeKy.



Tema 9. OcHOBBI TEPMOANHAMUKH.

OCHOBHBIE TIOHSTUS U HUCXOJHBIE IOJIOKEHUS TEPMOJMHAMHUKHA. BHYTpeHHss 3Heprus u
YpaBHEHHsI COCTOSIHUSI TepMoJIuHamMHuyeckoi cuctembl. KommuectBo ternoTsl. Pabota. IlepBoe
Havayio TepmoauHamMuku (ITHT).

TemnoemkocTb, ypaBHeHUEe Maiiepa. AnnadaTuueckuil U NOJUTPOIUYECKHUM ITPOLIECCHI.

Tennossie Mamuabl. [ukn KapHo. AGcomroTHas 1IKajga TeMIEPaTyphl.

Ourponus. Bropoe Hauano tepmoauaamuku (BHT) mist oOpatumeix mporieccoB. [TpunImm
BO3pacTaHus 3HTponuM. MjieanbHas TemioBas MalllMHA U «BEYHBIN ABurarenby. Crarucruue-
ckuit cMmbica BHT. I'paHuiibl IpUMEHUMOCTH 3aKOHOB KJIACCUYECKOM TEPMOJUHAMUKH.

TemoBast Teopema HepHcra - [lnanka. [IpuHIMn HeqocTHKUMOCTH aOCOTIOTHOTO HYJIS.

Tema 10. PeajbHbIe ra3bel U JKHAKOCTH.

PeanbHblil Ta3. YpaBHenue Baun-nep-Baanbca. Teoperndeckue W 3KCIEpUMEHTAIbHbBIC
MU30TE€PMBbI PEaIbHOIO Iasa.

CrpoeHue u CBOICTBA KUAKOCTEH. SIBIEHUS MOBEPXHOCTHOTO HATSAKEHUS U CMAUMBAHUA.
Hasnenue Jlamiaca. Kanmmsipasie siBinenusi. Ocmoc.

Tema 11. TBepabie Tes1a u Pa3oBbie NePexXo/bl.

Kpucrannuueckne u amop(dHbIe Tena, MX CTPOSHHE M CBOWCTBA. TerioBoe pacumpeHue
TBEpbIX Ted. TernoeMKoCTs TBEpAbIX Tel, 3aK0H Jrosonra - [Itu.

®aza. YcnoBus paBHoBecus (a3. Pa3oBble epexoasbl nepBoro poaa. Kpusas paBHoBecus
da3. Ypasuenune Knaneiipona - Knaysuyca. Kputnueckas touka. PaBHoBecue Tpex ¢a3 Belie-
CTBa, TpoMHas Touka. Jluarpamma cocrosaus Beuectsa. [lonstue o miazme. @a3oBbie Mepexosl
BTOPOIO poJa.

Pazjen 3. DieKTpU4YeCcTBO U MATHETHU3M.

Beenenue. @ynnamenranbable B3aumoaeiictBus B [Ipupone. [lonsitue o none. 3HaueHue
AIIEKTPOMArHUTHBIX B3auMopaeucTBui. [IpenMer m3yueHus u 3amaun kypca. OOmas CTpykTypa
TEOPHUH JIEKTPOMArHUTHBIX SIBJICHUN.

Tema 12. DuekTpocTaTnKa.

DneKTpuueckuil 3apsaa. Dnexkrpusanus ten. CBONCTBA 3JIEKTPUUYECKUX 3apsI0B, CYIIECTBO-
BaHUE JBYX BUJOB 3aps/a, IUCKPETHOCTh U MHBAPUAHTHOCTD 3apsi/ia. 3aKOH COXPaHEHUs 3aps/ia.
B3aumopeiictBue 3apsaaoB, 3akoH Kynona. Jlusnektpuueckas MpOHUIAEMOCTh cpebl. EnnHuIIbI
MU3MEPEHHUS 3apsja.

DnekTpocTaTHdeckoe (dMeKTpuyeckoe) mose. HampsskeHHOCTh JIEKTPHUYECKOro TMOJs.
[Mpunnun cynepno3unuu mosied. JIMHUM HaNpsHKEHHOCTH (CUJIOBBIE JIMHUU) SJIEKTPUUYECKOTO
nosist. KapThHBI CUIIOBBIX JTMHUI MOJISE TOYEYHOTO 3apsi/ia, AUMOJs U IUIOCKOT0 KOHAEH caTopa.

Pabora no nepemenienuto 3apsaaa B 3ieKTpocTaTuueckom nose. [lorenuunan snexkrpocra-
TAYECKOro ToJid. Pa3HOCTh MOTEHIMANOB. DKBUIIOTEHIMAIbHbIE NMOBEPXHOCTU. CBsA3b Hamps-
JKEHHOCTH ¥ MOTEHIIMAJIA AIEKTPOCTATHYECKOTO MOJIs, €AMHULBI U3MEPEHUS HAIPSKEHHOCTH.

DIIEKTPOEMKOCTh NMPOBOAHUKA. EnnHuibl usmepenus eMkoctd. Konaencaropel. EMkocTh
IJIOCKOT0 KoHAeHcaTopa. CoeTMHEeHNe KOHIEHCATOPOB, TUIIbl KOHAEHCATOPOB, UX IPUMEHEHHE.

Tema 13. IlocTOAHHBIN 2JIEKTPUYECKUH TOK.

Onektpuueckuii Tok. [leiictBus Toka. Cuiia Toka M IUIOTHOCTh TOKa. 3akoH Owma s
yuactka nenu. ConpoTHBIEHUE MPOBOJHUKA U €r0 3aBUCHUMOCTb OT TemIiepaTypbl. Boiabram-
IIepHask XapaKTEPUCTHKA.

PaGota u momrHOCTh TOKa. TernoBoe neicTBre Toka, 3akoH [koyns - Jlenna.

Onektpruueckue nenu. [locaenoBarenbHOe U TapAIIENbHOE COEUHEHNE TPOBOIHUKOB.

DIEKTPOABMKYIAsA CUJIa UCTOYHUKA TOKa. 3aKkoH OMa uisi HEOJHOPOJHOTO y4YacTKa Iie-
nu. 3axkoH Owma aiis nonHou nenu. [Ipasuna Kupxroda.

DneKTpuuecKuil Tok B MeTaiiax. [Ipuponaa snexkrpuiyeckoil mpoBOJUMOCTH B METaILIaX.

DJIEKTPUUYECKUHN TOK B KUAKOCTSIX. DIEKTPOIUTAYECKAS TUCCOIUALNS. DIIEKTPOJIN3, 3aKO-
Hbl Papazes. TexHnuecKoe TPUMEHEHHUE DIEKTPOIIU3A.

DJIeKTpHYeCKHil TOK B ra3zax. Monusanms raza. BompramnepHas XapakTEpUCTHKA Ia30BOrO
pa3psna. HecamocTosITEbHBIN U CaMOCTOSATENbHBIN pa3psabl. BUbl caMOCTOSTENBHBIX pa3psi-
noB. [TorsiTie 0 mmasme. DIIeKTpUUECKUil TOK B Bakyyme. TepMo- u (oToIMHCCHS.
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DNEKTPUYECKUH TOK B MOIYIPOBOJAHUKAX. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH OT BO3JEH-
cTBUS BHEIIHUX (hakTopoB. COoOCTBEHHAsI W MpUMecHasi MPoBOAUMOCTH. [1omympoBOIHUKOBBII
nuon. Tpanzucrop.

Tema 14. MarnuTtHoe mouie.

MarauTHoe 10Jie MOCTOSIHHOTO TOKa. HampsKeHHOCTh M MHAYKLUS MAarHUTHOIO IOJIS.
MarnuTHas IpoHHLIAeMOCThb cpeabl. [Ipunnun cynepno3unuu. JINHUM MarHUTHOM MHIAYKIUU.

3akon buo-CaBapa-Jlannaca u ero npumeHenue. 3akoH Amnepa. EquHuIeI MarHuTHOU
WHIYKIWW U HAIIPSKEHHOCTH MarHUTHOTO TOJIS.

JIBr>keHUe 3apsHKEHHBIX YacTull B MarHuTHOM nonie. Cuna Jlopenna. [Ipumenenue u mnpo-
aBieHue cuiibl JlopeHna.

Tema 15. DileKTpOMarHuTHAsI HHAYKIHS.

SIBenue anexkrpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenua. 3akon ®apanes. Bpamenue
paMKM B MarHuTHOM 1ose. Toku Pyxo.

SIBnenne camouHayKuuu. HAYKTUBHOCTh, €IMHULIBI €€ U3MEpPEHUs. SIBIIEHHE B3aMMHOU
unayknuu. Tpanchopmarop.

Tema 16. DyieKTpOMarHuTHBIE KOJIEOAHMSI.

KonebarenbHblil KOHTYpP. BO3HUKHOBEHHUE 3IE€KTPOMArHUTHBIX KOJI€OaHHIA, IX OCHOBHBIC
xapaktepuctuku. Juddepennmansnoe ypaBHeHUE AIEKTPOMArHUTHBIX KOJIeOaHH B KOHTYpE.
®opmyna Tomcona. 3aryxatonue konebanus. BeinykaeHHbIe Koebanus. Pesonanc.

[Tepemennsiii Tok. [Tonmyuenue nepemennoii 9/IC. MruoBenHoe, cpentee 1 3ppexTuBHOE
3HAYECHHS CHJIBI TOKA. 3akoH Oma Jij1sl 1iernei mepeMeHHoro Toka. Pabora nu MOIIHOCTE MepeMeH-
HOT'O TOKa.

Pa3nen 4. Ontuka. KBantoBas gusuka.

Beenenue. CeeroBsie sBieHus. [Ipenmer u 3agaun ontuku. CTpyKTypa Kypcea.

Pa3Butne npencrasienuit o npupoae ceera. lllkana 3nekTpoMarHUTHBIX BOJH. OnTHue-
ckuii quama3oHn. CKOpocTh cBeTa. ACTPOHOMHYECKHE U J1a00paTOPHbIE METOIbI €€ U3MEPEHHUSI.

Tema 17. I'eomerpuueckasi ontuka (I'O) u ¢poromerpus.

OcHoBuble 3akoHbI ['O. [Tpunnun ®epma. [lokaszarens npenomuenus. Ontudyeckas JIMHA
nyty. [IoaHOE BHyTpEHHEE OTpaKEHHUE.

Tonkas nuH3a, ee xapakTepuctuku. ®opmyna ToHko# 1uH3bl. CoOuparolire U paccenBa-
foiue JuH3bl. [locTpoeHune n3o00pakeHuil B TOHKUX JIMH3AX.

OnTuyeckre MHCTPYMEHTHI: JIylia, MUKPOCKOII, 3pUTeIbHas TpyOa, OMHOKIb. ['a3 — kak
ONTHYECKasl CUCTEMA.

AbGepparuu nuH3 (chepuyeckas, XpoMaTudeckasi, aCTUTMaTH3M).

OCHOBHBIE YHEPIeTUYECKNE U CBETOBbIE BEJIMYMHBI (IIOTOK JIYYHCTOM 3HEPTUH, CUJIa CBETA,
OCBEIICHHOCTb, SIPKOCTb, CBETUMOCTb), €IMHULIBI UX U3MEPEHHUs. 3aKOH OCBELICHHOCTH.

Tema 18. BosiHOBBIE CBOMCTBA CBETA.

OCHOBHBIE XapaKTepUCTUKH cBeTOBOW BOJHBL. [Ipuniun [toiirenca. [lonarue korepeHT-
HOCTU. MeTo/bl OJTy4eHUsI KOT€PEHTHBIX CBETOBBIX BOJIH: ONbIT FOHTa, Ounpuzma Openens.

Hanosxenne nByX cBeTOBBIX BOJH. OnTuyeckas pa3HOCTb X0Ja. YCJIOBHUS HAOIIOJECHHS
max 1 Min npu uaTepdepeHIHN.

WNutepdepeniyst B TOHKUX MmiieHKax. OcOOEHHOCTH MHTEePPEPEeHIIMOHHBIX KapTUH B IpO-
XoJs1IeM U oTpaxeHHoM cBete. [IpocBernenue ontuku. [lpumenenue naTeppepeHnu.

SBnenue mudpakiun. [punmun Itoiirenca-®dpenens. Meron 300 Openens. Audpakuus
®peHels Ha MPOCTENIINX ITperpangax.

Hudpakuus Opaynrodepa Ha menu. AudpakimonHas pemeTka.

JudpakiuonHas npupoja ontudeckux uzoopaxenuil. Kpurepuit Panes. ducnepcust u
pasperniaronas ciocoOHOCTb TUPPAKINOHHONW PELIETKH.

EcTtecTBeHHBIN U NOJIApU30BaHHBIN cBEeT. Buasl nomspusanuu. CTenenb NOaspu3aini.

Crioco6b1 nostyueHust nossipusoBanHoro csera. [lonsgpuzatopsl. 3akon Maitoca.

[Tonsipu3zanus npu OTpaxeHUH U IpesomiieHuu. 3akoH bproctepa.

HckyccrBennas anuzorponus. @oroynpyruii 3¢ dext. ekt Keppa.

Bpamenue miockoctu nonspuzanuu. D ekt Dapanes.
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Hucnepcust cBeta. OnbiTel HpioToHA. Pasnuuus B OUQpakiMOHHOM U HPU3MATHYECKOM
cnekTtpax. HopmanbeHas u aHoManbHast JUCIIEPCHS.

[Tornomenue ceera. Koadduuument nornomenus. 3akon byrepa. CrieKTpbl HOTJIOMICHHS.
[[BeTa Ten. CrniekTpaabHbIMA aHAIN3.

ITpoxoskaeHue cBeTa yepe3 ONTUYECKU HEOJIHOPOJAHYIO cpeny. BnusHue pa3mepoB HEon-
HOpoaHOCTeH. 3akoH Panes. L{Ber Heba u 30pb. Panyra.

Tema 19. KBaHnTOBBIE CBOIiCTBA M3/Ty4YeHHS.

TemioBoe U3iydeHue, ero 0COOEHHOCTH U XapaKTepUCTHKU. [loHaTHEe aOCONMIOTHO YepHOTO
Tena, Oenoro tena, ceporo tena. 3akousl Credana-bonbiMana u cmeneHus: Buna.

VYnbrpaduoneronas katactpoda. 3aTpyIHEHUS KJIaCCHUECKON (BUBHUKH.

I'mnoresa Ilnanka o kBanrax. ®opmyia [lnanka.

dotorpdexr. Bunbr dororddexra. 3akonsr BHemHero ¢orodrddexra. YpaBHeHUE DHH-
mrreiiHa s potodddexra.

Macca u umnynbc porona. J[apinenne ceeta. OnbiThl JIebenesa. D ekt Komnrona.

[yanusm npupozsl cBeTa.

Tema 20. Teopusi atroma Bogopoaa no Pesepdopay-bopy.

3aKOHOMEPHOCTHU B CIIEKTpe atoma Bojaopona. @opmyna bansmepa. [loctosinnas Pundep-
ra. OnbiTel Pesepdopna. Moaens aroma Pezepdopaa. [locrynaret bopa. Onbsir @panka u 'epua.
DneMeHTapHas Teopust BOI0po1ono100Horo aroma bopa. OrpanndeHHocts Teopuu bopa.

I'unoresa ne bpoinsa. OnbiTel JI3Buccona u Ixepmepa. KoprnyckynsipHO-BOJIHOBOH aya-
JIM3M CBOMCTB BEILIECTBA. Y HUBEPCAIBHOCTh KOPITYCKYJISPHO-BOJIHOBOTO JIyaJIu3Ma.

CoOTHOILIEHHE HEOIPEAEIIEHHOCTEN.

Tema 21. ®u3nka aTOMOB H MOJIEKY.JI.

ATOM BOOpOJIa B KBAaHTOBOW MexaHuke. KBantoBanue sHepruu. KBantossie uncia. IIpa-
BUIa 0TOOpa. Bu BOMHOBBIX (PYyHKITHIA.

Omneit lltepua u I'epnaxa. Coun 3nexktpona. [IpuHIMN HEPA3TMUUMOCTH TOXKIECTBEHHBIX
yacTtull. PepMHUOHBI U OO30HBI.

ITpuauun [aynu. Ilepuoaunyeckas cucrema 3ieMeHTOB MeHaeneesa.

N3myuenne aToMOB U MOJIEKYJ1. ['eHepalns peHTI€HOBCKUX J1ydeil. TopMO3HOe U XapakTe-
puctuyeckoe uznydenue. 3akoH Mosnu. [IpuMeHeHre peHTreHOBCKUX JTydeH.

CrioHTaHHOE W BBIHYXKJEHHOE M3yueHus. IHBepcHas 3aceieHHOCTh YpoBHEH. JIazeprr.

Tema 22. OcHoBBI (pu3MKA AAPA U IJIEMEHTAPHBIX YaCTHLI.

CocrtaB 1 XxapakTepucTUKu siapa aToMa. JledexkT macchl u sHeprus cBs3u. Moiean aToMHO-
ro sapa. Snepusle cuiel. [ToHsTHE 0 ME3OHHON TEOPUH AEPHBIX CHIL.

PannoakTuBHOCTh. PaguoakTuBHOE M3JTyu€HUE U €ro BHUJbL. 3aKOH PaJUOAKTHUBHOIO pac-
nana. [lepuon momypacnaga. 3aKOHOMEPHOCTH o, - pacmana. 3 - pacnan, HeuTpuHo. ['amma-u3-
Jy4eHHe W €ro CBOMCTBA. MeToAbl HAOMIOEHUS U PErUCTPAllUU PATUOAKTUBHBIX M3ITYYSHUN U
yactull. [Ipumenenue pagnoakTuBHOCTU. OCHOBBI TI03UMETPHUH U PaIMalliOHHON 0€3011aCHOCTH.

SInepHble peakiu, WX OCHOBHbIE THUILL [lo3uTpoH. B'- pacmax. DJIEKTPOHHBIM 3axBar.
SInepHble peakuuu 1oj 1eHCTBUEM HEUTPOHOB.

Peaknun nenenus anep. Kputuueckasa macca. Llennas peakuus. Snepusie peaktopsl. [Ipo-
0JIeMBI JIEpHON IHEPTETUKH.

Peakuuu cuHTE3a aTOMHBIX siiep, YCJIOBUS UX ocyilecTBieHus. [Ipobrema ympaBiseMbIx
TEPMOSIACPHBIX PEAKIIHil.

Kocmuueckoe usnmyuenue. OOmue cBefeHUss 00 3JIeMEHTapHBIX yacThnax. DyHnameH-
TanbHbIe B3auMozeicTBus. Yactuupl U antuyactuibl. Kimaccudukanus 3eMeHTapHbIX 4acTHLL.
JlenTous! u aapoHbl. Me3oHbI 1 OapuoHbL. KBapku.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A
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[TpoGiieMHOE, TIPAKTHKO-OPUEHTUPOBAHHOE OoOyueHne. MaTeMaTuuecKkoe MOJCITUPOBaHUE
bu3HYecKuX SIBICHUH, Ta00paTOpHbIN (Gu3nueckuil mpakTukym. [IpoBeneHne 3aHaTHII B UHTEP-
aKTUBHOU (opme.

6. YYHEBHO-METOJAUYECKUE MATEPHUAJIbI

6.1. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM M NIPOBEICHUIO
JIa00PaATOPHO-TIPAKTHYECKUX 3AHATHI

JlaGopaTopHbIil TPAKTUKYM 3HAKOMUT CTYJEHTOB C 3KCIEPUMEHTAIbHBIM METOJIOM IIPOBE-
JICHUs UCCIIEI0OBaHUM, BKJIIOYasl MPOLEAYpbl 00pabOTKH NaHHBIX, (OPMHUPYET UCXOAHBIN ypo-
BEHb 3HAHWH, YMEHUI M HABBIKOB 10 NMOCTAHOBKE U MPOBEACHUIO (PU3NYECKOTO HKCIIEPUMEHTA
10 Pa3IM4HBIM pa3zenam Kypca.

OcHoBHBIE 321241 NPAKTHKYMA:

— U3y4YeHHE Ha MPAKTHKE 3KCIIEPUMEHTAIBHBIX METO/I0B U CIIOCOOOB HAYYHBIX HCCIIEI0Ba-
HUM;

— DKCIEPUMEHTAIbHOE OATBEPKACHUE BAXKHENIINX IIOJIOKEHUH JIEKIIMOHHOTO KypCa,

— yriyOJieHue U 3aKpeIuieHne TEOPETUUECKUX 3HAHUI MOCPEICTBOM COINOCTABIEHUS UX C
OIIBITOM;

— (opMHpOBaHNE YMEHHI U HABBIKOB ITOCTAHOBKH WM MPOBEACHUS (PH3MUECKOTO HKCIEpPH-
MEHTa C pa3HbIMU LIEJIEBBIMU YCTAHOBKAaMH, 00paOOTKH U OLIEHKH €ro Pe3y/bTaTa;

— 3HaKOMCTBO € NMpUOOpaMu, 00OpPYJOBAHWEM W MaTepualaMHi, HEOOXOIUMBIMHU JUIS TIO-
CTAaHOBKU (PM3MUECKOr0 HKCIEPUMEHTa, (hOpMUPOBAHHE YMEHHUIl W HAaBBIKOB IPABUIBHOIO 00-
paleHusi ¢ HUIMH C Y4€TOM WHCTPYKTUBHBIX TPEOOBAHHIA 1 TIPABUII TEXHUKH 0€301TaCHOCTH.

CnennanbHble IPeAMETHO-000011IeHHbIC 3HAHUS, YMEHHUS M HABBIKH, GlopMHUpyeMbIe
JIa00PATOPHBIM MPAKTHKYMOM

1. 3HaHue 1abOpaTOPHBIX METOAOB M3MEPEHHUsT OCHOBHBIX (PM3MUECKUX BeIU4uH. Biane-
HUE IPUMEHEHUEM 3TUX METOJIOB. Y MEHHUE MPOBOAUTH U3MEPEHHUE ITUX BEJIMYMH HA LIKOJIBHOM
000py/I0BaHUM.

2. 3HaHME KOHCTPYKLMH, IPAaBUJI UCIIOIb30BaHUS PU3NYECKUX TPUOOPOB U 000pYy10BaHMS,
COCTABJIAIOLIMX HKCIHEPUMEHTAIbHYI0 0a3zy MpakTUKyMma; [OHMMaHHWE IPHHLUIOB JeHCTBUA
npuOOpPOB, YMEHHE METOANYECKH MPAaBUILHO MPUMEHSATH PUOOPHI U 000PYAOBaHUE B IIPOBE/IE-
HUU SKCIIEPUMEHTA.

3. 3HaHMe OCHOB TEOPUU MOTPEIIHOCTEN PUZNUECKUX U3MEPEHUM, MATEMaTUYECKUX METO-
JI0B 00pabOTKM PEe3yNbTaTOB U3MEPEHUN U MPEACTABICHUS SKCIEPUMEHTAIbHBIX JaHHBIX; YMe-
HUE OLIEHNWBATh IPAHULIBI TOYHOCTH HPSIMbBIX U KOCBEHHBIX U3MEPEHUH, IPAKTUYECKU BHITIOIHSTD
00paboTKy pe3ysIbTaTOB U MPEACTABIATH KCIIEPUMEHTANIbHBIE JaHHbIE B Ipa)uuecKoi U aHaIH-
THYECKOU (hopme.

4. YMeHue NpuMeHATh TEOPETUUECKUE 3HAHUS Ul aHAJIN3a SKCIEPUMEHTAIBHO HCCIEeNy-
€MBIX SIBJICHUM U MaTeMaTHYECKU MOJIETTUPOBATh UX B CUCTEME 0A30BbIX MOHATUH.

5. YMeHue nepexoanuTh OT HarisiJHO-NPOCTPAHCTBEHHOI'O ONMCAHMS SIBICHUM K OTpake-
HUIO X B aHAJTUTUYECKOU U Tpaduueckoit popme.

6. YMeHue 1oJib30BaThCsl yueOHOM U CIIpaBOYHOMN JINTEpaTypOH.

Teopernuecknii Marepuan, MOMJICKANUNA HM3YYCHHIO IPU TMOJATOTOBKE K BBIIOJIHEHUIO
KaX/101 1abopaTopHOi pabOThI, MPUBOJUTCSA B METOJMUECKUX YKa3aHUAX MpakTuKyma. Tam ke
YKa3bIBAETCSl CHHUCOK JIOMOJHUTENBHOM JIUTEpaTyphl A Oojiee MOApOOHOro U3ydeHHUs! TEOpPHH,
u3JaraeTcs nepedeHb 00OpyNIOBaHMS U COJEp)KaHUE SKCIIEPUMEHTATLHON YacTH, OMUCAHbBI Me-
TOJIMKA BBIMOJHEHUS SKCIIEPUMEHTA, TPEOOBAHUS MO0 OTYETY U MPUBEAECHBI KOHTPOJIbHBIE BOIIPO-
CBI JIOIYCKa K BBIITOJHEHHUIO pabOTHI U 3a4eTa Mo Hew.

Temaruka u Ha3BaHMs TaOOPATOPHBIX pabOT MO pa3jenaM MpHUBEIEHbI BO BTOPOil Tabmuie
IyHKTa 4.2. HACTOSAIIEW IPOrpaMMBl.
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6.2. 3aanus U MeTOAUYECKHE YKA3AHUSA 10 OPraHU3alMU
CaMoOCTOSITeIbHOM PadoThl CTyIeHTa

CTpyKTypa caMOCTOATEIbHON y4eOHOil padoThbI:

— U3y4YEHHE TEOPETUUECKOI0 MaTepualla 1o JEKIHUSIM U yueOHOU nuTepaType, NOAroTOBKa
IUCbMEHHBIX OTBETOB Ha BOIIPOCHI JUIsl CAMOIIPOBEPKH €0 YCBOCHHUS 110 OCHOBHBIM TEMaM IIpO-
IpaMMBl;

— peuieHue GpU3MUECKUX 3ajjay B JOMALIHUX YCIOBUSX;

— MOATOTOBKA OTBETOB Ha BOIIPOCHI J0IYCKa K BBIIOJHEHUIO padoT J1JaOOpaTOPHOIo IMpak-
TUKyMa U IUCbMEHHBIX OTYETOB I10 pPe3yJbTaTaM UX BbIITOJIHEHHUS.

Copnepxxanue TeKyuleil aTTecTaluM:

— 3HaHHUE TEOPETUYECKOr0 MaTepualla 10 OCHOBHBIM T€MaM JUCLUIUIMHBL,

— HaBBIKU TMPOBEJICHHS (PU3MUECKOT0 IKCIIEPUMEHTA U 00pabOTKH €ro pe3ybTaToB.

@®opMbl KOHTPOJISI TEKYIIEH aTTeCTAlNu:

— KOHTpPOJIb KauecTBa YCBOEHHUS TEOPETHUYECKOT'O MaTepHajia OCYIIECTBIACTCS (dopme
TEMaTUYECKHX OIIPOCOB;

— KOHTPOJIb SKCIIEPUMEHTAIBHBIX YMEHUI W HaBBIKOB OCYILIECTBIISICTCS B opme cobece-
JIOBaHUH MPH 3aueTax pe3yJbTaTOB BBHIOJHEHUS U OhOPMIICHHUS KaX 101 1a00paTopHOi paboThI.

Bonpocbl caMOKOHTPOJIS IO pa3aeiam:

Pasznen 1. U3mepureibHbIii NpakTuKyM. MexaHuka.

1. Yro npexacrasisier coboit n3mepenue? M3 kKakux 3J€MEHTOB OHO COCTOUT?

2. Iloyuemy u3mMepeHHre He MOXKET ObITh a0COIIOTHO TOYHBIM?

3. Kakue BUIBI M3MEPECHHI Pa3IMYAlOT: a) IO POy O0BEKTa M3MEpPEHUs; 0) MO Crocoly
HOJIy4EHHUs Pe3ysbTaTa; B) IO BUAY pe3yabTara?

4. Kakue n3aMepeHus Ha3bIBaIOT: IPSIMbIMU, KOCBEHHBIMU?

5. IlpuBectu ocHoBHBIEe equHMLbl cucteMbl CH. Kakue 3a1aun MOXKHO peliaTh Ha OCHOBE
TEOPHH pa3MEepHOCTEH (PU3MUECKUX BEIUIHH?

6. IlpuBectu kinaccu(uKalMOHHbIE TapaMeTpbl U3MepUTeNbHBIX nprdopos (UIT).

7. Kak onpeaensitorcs: 4yBCTBUTENBHOCTh MII, TOUHOCTH M3MEpEHUs, Mpenel U 1eHa Je-
neHus’?

8. Uto Takoe — meTon uzmepenus? [IpuBectu kinaccupukainmuo METOA0B U3MEPEHUH.

9. B yem cocTosT: a) HyneBoi meron; 0) muddepeHIManbHbIN (Pa3HOCTHBIN) METOJ; B)
METO/] 3aMEIICHHUS; ') METO/1 COBIAICHUN?

10. Kakue ommOku M3MepeHn Ha3bIBAIOT: a) aOCOTIOTHBIMU; 0) OTHOCUTEIHHBIMU; B) CH-
CTEMaTUYECKUMHU; T) CIIy4alHBIMU; 1) TpoMaxamu?

11. Kak MOXXHO yCTpaHsTh CUCTEMaTHUECKUE OIINOKHU?

12. lath ompeneneHusi: a) BEpOSTHOCTH ciiydaitHoW ¢usnueckoir Bennuunbl (CDOB); 0)
bynkuuu pacnpenenenus seposrHocteit COB; B) cpennero 3nauenuss COB; r) cpennero adbeo-
moTHOro oTkiaoHeHus (ommoku) COB; n) nucnepcun COB.

13. Kak BbIpa)aroTCsi IEPEUNCIICHHBIE BBIIIE ITApaMETPhI AJI HENPEPHIBHBIX U JTUCKPET-
HBIX CIIy4alHbIX (PU3MUECKUX BEJIUYUH?

14. KakoBsl cBoiicTBa QyHkuuu pacnpenaeneHus ['aycca? Ilouemy e€ Ha3pIBalOT — HOp-
MaJIbHOM?

15. Kak 3aBUCAT CTaTUCTUYECKUE XAPAKTEPUCTUKH CIy4allHOW BEJIMYMHBI OT KOJWYECTBA
e€ UCTbITaHUM (M3MepeHHit)?

16. Kakue MeToab! MPUMEHSIOTCS 17151 00pabOTKH pe3yIbTaTOB U3MEPEHUIA?

17. B ueM cocTOUT METO]I CpefHe aOCOMOTHOM OMMOKY (CTaTUCTUUECKHI): a) IPH Mpsi-
MBIX U3MEPEHUX; 0) MPH MPOBEACHUN KOCBEHHBIX U3MEPEHUNA?

18. B uem coctrout auddepeHnnanbHpii METO1 00pabOTKU PE3YIIHTATOB U3MEPEHUH ?

19. Kak 3anuchIBaeTCsl OKOHYATEIbHBIA PE3YIbTAT U3MEPEHUIN U €T0 MOTPEIIHOCTD?

20. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI B OMUCAHUSIX JaOOPATOPHBIX padoT.
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21

. Kakum 00pa3oM MOXKHO HCIIOJIB30BaTh KOMIBIOTEpP NMPHU IOCTAHOBKE M MPOBEICHUU

(bU3UIECKOTo dKCIIepuMeHTa?

22
23
24
25
26
27
28
29
30

. JlaiiTe onpenenenre MEXaHUYECKOTO JBUKECHUS.

. ChopmynupyiiTe npeaMeT U 3aJaul MEXaHUKH.

. [IpuBenure CTpyKTYypy Kypca.

. Chopmynupyiite, 4eM 3aHUMAIOTCS PA3JIUYHbIC Pa3/1eIbl MEXaHUKH.

. JlaliTe KpaTKuii HICTOPUYECKUI 0030p pa3BUTHS MEXAHUKH.

. Kakue tena MoxxHO cunTath MaTepuanbHOl Toukon (MT)?

. Uro mpexacraisier coboii cuctema orcuera (CO)?

. Kakue cymectBytoT criocoObl 3a7jaHusl MOJI0KEHUS U ONUcaHus qBuxeHust MT?

. Jlalite ompeneneHUss OCHOBHBIM XapaKTEpPUCTUKaM JBUKEHUS (TpaeKTopus,

NyTh, IEpEMEILECHHE, CPEIHSASI U MTHOBEHHAs: CKOPOCTHU, YCKOPEHUE).

31

. IlpuBeaute ypaBHeHHS U rpauKu 3aBUCHMOCTEH MYTH U CKOPOCTH OT BpeMe-

HHN JJId HpHMOHHHeﬁHOFO PaBHOMEPHOTI'O U paBHOIIEPEMEHHOI'O ABHUKCHHUA.

32
33
34

. ChopmynupyiiTe 3aKOH CIOKEHUS CKOPOCTEl.
. B uem 3akmrouaercst ocHoBHas 3aada KMT? KakoBel myTu ee perieHus?
. OnumuTe KMHEMATHYECKUE XapaKTEPUCTUKU PABHOMEPHOTO M PABHONEPEMEHHOTO

nBrxeHus MT 1o OKpy»XHOCTH.

35
36
37
38
39
40
41
42

. JaiiTe onpeneneHuss HOpMajabHOMY, TAHT€HIIUAJIBHOMY U IIOJTHOMY YCKOPEHUAM.

. ChopmynupyiiTe OCHOBHBIC 3a]]a4l JTUHAMUKHU.

. BBeguTe NOHATHSA MacChl U CHJIBI.

. [IpuBenure nepsblil 3akoH Hetotona. [{ns kakux CO oH BbINONHSETCS?

. ChopmynupyiiTe u 3anumuTe BTOPoid 3akoH HeloToHAa.

. [IpuBenuTe 3aK0H CIOXKEHUE CHUIL.

. Kakyto posnb B kj1accuueckoil MEXaHUKe UrpaeT TpeTuid 3akoH Herorona?

. OxapakTepusyiTe BUIbl CUJI B MEXaHUKE (CHUIIbI TPEHUS, CHIIbI YIPYTOCTH, CHIIBI CO-

MIPOTUBJICHUSI CPEIBI).

43
44
45
46
47
48
49
50
51

. ChopmynupyiiTe U 3anuIIUTe 3aKOH BCEMUPHOTO TATOTCHHUS.

. B uem ocobeHHOCTH YCKOpEHHSI CBOOOTHOTO TafCHUs?

. PazBenuTe MOHATHUS crila TSHKECTH M BEC TeJla.

. I[aflTe ONpCACICHUSA MOHATHUAM UMITYJIBC CUJIBI U UMITYJIBC TEJIA.

. ChopmynupyiiTe 3aKOH COXpaHEHHS UMITYJIbCA.

. B ueM ocoOGeHHOCTH MPUMEHEHHUS 3aKOHA COXPaHEHUS UMIYJIbca Ha IpaKTUKe?
. Kakoe nBukeHMe Ha3bIBAIOT pEaKTUBHBIM JABHKEHUEM?

. IlpuBeuTe npuMepsl peaKTUBHOTO JBUKEHUS.

. JaiiTe onmpenenenne MOHATUIO padoTa CHUIIbI, IPUBEIUTE rpaduueckoe mpeacranie-

HUE paboThI.

52

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

. JlaliTe onpeneneHnue NOHITHIO MOIHOCTD CUJIBL.

B kakux enuHunax nuaMepstorcs pabora u MOIHOCTbH?

JaiiTe onpeneaeHne NOHATHIO MEXaHNYECKAs SHEPTUS.

Kakue BpIAENSAIOT BUIBI MEXAHUUECKON dHEPTUU?

ChopmynupyiiTe 3aKOH COXpaHEHUs SJHEPTUU B MEXAHUKE.

[TpuBenuTe KNHEMAaTUUYECKHE XapaKTEPUCTUKU BPALLIATEIbHOTO ABHKEHUS.

JlaiiTe onpenenenns MOMEHTY CHJIbI, MOMEHTY Maphl CHJL.

Kaxk onpenensiercs pabotra MoOMeEHTa CHITBI?

JaiiTe onpenenenrne KUHETUYECKONW YHEPTUM BPallaTEIbHOTO IBUKEHUS.

Yro Takoe MOMEHT uHepuu? Kak ero BBIYACISAIOT?

Cdopmynupyiite Teopemy Ll Teitnepa.

3anuinuTe U MOSICHUTE OCHOBHOE YpaBHEHHE JTUHAMHUKHU BPallaTeIbHOTO JABMKEHUSL.
B uem 3akirouaroTcs yciaoBHs paBHOBECHS TBEPAOTO Tena?

Uto Ha3BIBaIOT THApOCTaTHYECKUM AaBieHuemM? Chopmynupyiite 3akoH [lackas.
[TosicauTe (hr3nyecKuii CMBICT aTMOC(HEPHOTO JaBJICHUSL.

Chopmynupyiite 3aKkoH ApXxuMe/ia, 3aUIINTE BEIUUUHY CUIbl ApXUMeaa.
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68.
69.
70.
71.
72.
73.

Kaxkoe nBmxeHne Ha3bIBAIOT CTALIMOHAPHBIM T€UEHUEM KUIKOCTHU?

3anuinTe U MOSCHUTE YPABHEHUE HEPAZPBIBHOCTH CTPYH.

Cdopmynupyiite 3axoH bepHymu 1S HaeanbHON KUAKOCTH U CISACTBUS U3 HETO.
Kakoe aBmkeHne Ha3bIBAIOT TApMOHUYECKUM Kosie0aHuEeM?

[Tonx neiicTBHEM KaKUX CHJI BOSHHKAIOT TAPMOHUYECKUE KOJIeOaHus?

[IpuBeauTe U MOSICHUTE YpaBHEHHs JBUKEHHSI MPOCTEHIINX KOJeOaTeNbHBIX CHUCTEM

(Ipy’KMHHOTO U MaTeMaTUYECKOI'0 MasiTHUKOB).

74.
75.
76.

Kakyro ¢pu3ndeckyro Moelib Ha3bIBalOT TAPMOHUYECKUM OCHUAIIISTOPOM?
Kakue xonebanust Ha3pIBAIOT BHIHYXKACHHBIMU KoJiebanusiMu? Korma oHM BOZHUKAIOT?
Jaiite onpenenenue siBieHUI0 pesoHanca. Korga Bo3Hukaer pesonanc? Kak mposiBis-

ercs? IIpuBenure npumepsl.

77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.

W N =

HUIT?

O 0 3 O L A

10.

YTO Ha3bIBAIOT BOJIHOBBIM JBUKEHUEM?

3anuiuuTe U MOSICHUTE YPAaBHEHNE TAPMOHUYECKOM BOJIHBL.

Yo npeacTaBisitoT cO00H 3BYKOBBIE BOJIHBI?

[TpuBenuTe GU3NOTOTHUECKUE XapPAKTEPUCTUKHU 3BYKA.

Onuiunre XapakTepHble HCTOYHUKY U IPUEMHHKH 3BYKa.

Kak ycTpoeH ciyxoBoii anmapar yenoBeka’?

3anumute 3aKkoH Bebepa - @exnepa.

Uro npeacrasisieT co00i AuarpaMMa CIbIIUMOCTH?

B uem coctout acpdexr Hormnepa?

Oxapakrepu3syiite yabTpa3ByK, IPUBEIUTE €TO CBONCTBA.

Oxapakrtepusyiite nHppa3ByK, IPUBEIUTE €T0 CBONCTBA.
Paznes 2. MoJsiekyasipHasi pU3MKa M TEPMOAUHAMHKA.

. Kakue sBieHUs OTHOCAT K TEIUIOBBIM SABJIICHUAM?
. [laiiTe onpeneneHne NOHATUIO «KMAKPOCUCTEMAY.
. B uem 3akirogyaercs MOJIEKyIIPHO-KMHETUYECKUH TOIX0/] K U3YYCHHIO TETUIOBBIX sIBIIE-

. B ueM 3akirovaeTcst cTaTHCTUYECKUI TIOJXO0JT K U3YYCHHIO TEIUIOBBIX SIBICHHIA?

. B uem 3akitoyaercs TepMOJMHAMUYECKUN MTOAX0/] K U3YUEHUIO TEIJIOBBIX SIBJICHUN?
. ChopmynupyiiTe 3a1a4u TEPMOJAUHAMUKH.

. ChopmynupyiiTe 3a/1aun CTATUCTUIECKON (HUBHKHU.

. Ompenenute COCTOSHUE TETNIOBOTO PABHOBECHS.

. UTOo MOHUMAIOT moa TCpMUHOM «peiiakCcanus» B TCOPHUU TCIIJIOBBIX SIBIICHUIA?

Z[aﬁTe OIMPEACIICHUC IMMOHATHUIO «KTCMIICPATYpa» C TOUKHU 3PCHUA MOJICKYJISAPHO-KUHCTU-

YeCcKoi TCOpHUU U TCPMOJANHAMHKH.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OMnupudeckas U a0COIIOTHAs LIKaJIa TEMIIEPaTyp.

Kakwue npoueccbl 0OTHOCAT K U30mporeccam?

IIpusenure 3axonsl bonnsa-Mapuorra, I 'eii-JIroccaka, Hlapis.

ITpuBeauTe 3akonb! JlanbTOHA U ABOrajpo.

3anuute ypaBHeHue MenaeneeBa-Knaneiipona.

[TpuBenute ocHoBHBIE TToTokeHuss MKT, naiite ux onbpITHOE 00OCHOBAHHE.
Kaxkoii ra3z Ha3eIBalOT HaeaJIbHBIM?

Kakoe ypaBHeHue Ha3bIBatoT «0CHOBHOE ypaBHeHHue MK T», mouemy?
[TpuBenute cieacTBus u3 OCHOBHOTO ypaBHeHuss MKT.

Uto noka3siBaeT pacnpenenenne Makcpemia?

Kak m3MeHAI0TCsSI XapaKTEpUCTUKH paclpeneicHus Makcsemia pu M3MEHEHUU TEM-

neparypsi?

22.
23.
24,
25.
MHKe?
26.

Onwumute onbIiThl LlITepHa u Dnpapumxka.

Yro xapakrepusyer 6apomerpuueckas popmymna?

B gem 3akiouaercst 3HaueHue onbiToB [leppena?

Kakumu nmapamerpamu (BeTMYMHAMU) OMKCHIBAIOT COCTOSIHUE CUCTEMBI B TEPMOJMHA-

Onpe)leJmTe N MOSACHUTE ITOHATUC «BHYTPCHHSAA DOHCPIUA).
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27. OnpeaenuTe U MOsSICHUTE MOHATUE «KOJUYECTBO TEIIOTHI.
28. Kak ompenenstoT B TEPMOJAMHAMHUKE ITOHATHE «padoTan?
29. Chopmynupyiite u 3anummTe neppoe Havano tepmoaunHamuku (ITHT).
30. [laliTe onpeneneHue MOHITHIO «TETIOEMKOCTbY, IPUBEIUTE KilacCu(pUKAIIHIO.
31. YUro otpakaer ypaBHeHue Maiiepa?
32. Kak npoTrekaroT aanabaTuuecKuii ¥ MOJUTPOITUYECKHI MPOIECChI?
33. Kakoii npouecc HazpiBatoT nukiom? IlpuBeanre mpumepsi.
34. OnumuTe paboTy TEIJIOBOM M XOJIOAMIHBHOM MAIlTUHEI.
35. Yem mpumeuarenen uuki Kapno? Kak onpenensiercs ero KITJ?
36. [laiiTe onpeaeaeHre MOHITHIO «IHTPOTU»?
37. ChopmynupyiiTe U 3aUIIATE BTOpoe Havano Tepmoannamuku (BHT).
38. ChopmynupyiiTe 1 000CHYHTE TPaHUIIBI TPUMEHUMOCTH 3aKOHOB TEPMOJIMHAMHUKH.
39. UeMm oTiiMuaeTcs peaibHbIi ra3 oT uAeabHOro?
40. 3anummuTe ¥ nosicHUTe ypaBHeHue Ban-nep-Baannbca.
41. B yem paznnune TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX U30TEPM PEAIbHOrO raza’?
42. ITosicHuTe 0COOCHHOCTH CTPOCHHUSI JKUJIKOCTCH.
43. [IpuBenuTe OCHOBHBIE CBOMCTBA JKUJIKOCTEH.
44. Onuuure ABJICHUE MOBEPXHOCTHOI'O HATSKEHUS.
45. Ot 4gero 3aBHCHUT KOAPPUITUEHT IOBEPXHOCTHOTO HATSHKCHUS?
46. B uem 3akirouaercs SBJICHHE CMAuYUBaHUs?
47. Yro onpenensier napienue Jlammaca?
48. Kak nposBISIOTCS KallWIISIPHbIE SIBJICHUS?
49. TlpuBenuTe KJIaCCH(PHUKAIMIO TBEPABIX Tel. [10sCHUTE 0COOEHHOCTH UX CTPOCHHS.
50. CpaBHHTE CBOICTBA KPUCTATUIMYECKUX U aMOP(HBIX TEJL.
51. B yem 3akirogaeTcs sIBJICHHE TEIUIOBOTO pacimupeHus TBepasix Ten? [IpuBeaure odoc-
HOBaHHE.
52. Jlaiite onpenencHue MOHATHIO «(ha3za BemecTBay. [losiCHUTEe OTIMYHE OT arperaTHOro
COCTOSTHUSI BEIIECTBA.
53. IlpuBeauTe ycaoBusi paBHOBECHs IBYX (pa3 BelleCTBa.
54. JlaliTe onpenenenue NOHIATHIO «(ha30BbIi epexo.
55. B ueM 0cobeHHOCTH (a30BBIX NEPeX010B nepBoro posaa? Ilpuseanure npuMepsl.
56. Kak onpenensercs TemnoTa pazoBoro nepexonaa’?
57. 3anumute u nosiciute ypaBuenune Knaneitpona-Kaysuyca.
59. Hapucyiite nuarpaMmy COCTOSIHUS BEILIECTBA.
60. IIpuBeauTe npumepsl PazoBbIX NEPEXOOB BTOPOTrO poja.
Pazges 3. D1eKTPHYECTBO M MATHETH3M.
. Kakue B3aumoneiicteus B [Ipupone Ha3pIBaoT QyH1aMEHTAIbHBIMU?
. [JlaiiTe uX KpaTKyro XapaKTEpUCTHUKY.
. B uem 3akiroyaroTcs riaBHbIe IPU3HAKU MOJIS Kak 0cO0O0ro BHia MaTepun?
. O0bsicHUTE 3HaYEHHE JIEKTPOMArHUTHBIX B3auMoeicTBuii B [Ipupose u TexHuKe.
. ChopmynupyiiTe 3a1auu Kypca, IPUBEIUTE €ro OOIIYI0 CTPYKTYPY.
. JlaiiTe onpezeneHue 3JeKTPUIECKOro 3apsaa.
. B uem cocrout anexrpuzanus ten?
. Chopmynupyiite 3aK0H COXpaHEHUS 3aps/a.
. UeM nmoaTBepK1a€TCs IUCKPETHOCTh U MHBAPUAHTHOCTD 3apsaa’?
10. Chopmynupyiite 3akon Kysona.
11. O6BsicHUTEe HPU3UIECKUN CMBICIT TUIICKTPUIECKON MPOHUIIAEMOCTH CPEIbI.
12. B kakux eguHUIAX U3MEpsieTcs 3apsaa’?
13. Chopmymupyiite monsitue sekrpocratudeckoro mosst (DCIT).
14. JlaiiTe onpeaenieHne HAMPSX)KEHHOCTH 3JIEKTPOCTATUYECKOTO MOJISL.
15. Uto Ha3pIBatoT IuHKEHN HanpskeHHocTH DCII?
16. Kak paccunTtaTh HalpsyKEHHOCTh MOJII TOUEUHOTO 3apsia’?
17. B ueM cOCTOUT NPUHIUI CYNEPIIO3ULIUN?

O 0 1O\ DN KW —
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18. Uto HazbiBaeTcs noteHuuanom DCII?

19. Ot vero 3aBucHT paboTa 1Mo nepemenieHuro 3apsaa B ICII1?

20. Kak pacnonoxeHbl SKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTU U JIMHUU HAINPSKEHHOCTH?

21. B xakux enquHMIIAX U3MepsieTcs HanpsbkeHHOCTh DCIT?

22. Kakue BellecTBa Ha3bIBalOT IPOBOJHUKAMU U TUIEKTPUKAMU?

23. YTo Ha3BIBAIOT 3JIEKTPOEMKOCTHIO MPOBOAHMKA? OT 4yero oHa 3aBUCHUT?

24. KakoBbl €IMHUIBI U3MEPEHUS IJIEKTPOEMKOCTH?

25. Uto Takoe KoHAeHcaTOp?

26. Kak paccuntaTh €eMKOCTb IUIOCKOI'O KOH/IEHCaTopa?

27. Kak paccunuTarb eMKOCTh OaTapen KOHJIEHCATOPOB?

28. laiiTe omnpezeseHne dIEKTPUIECKOro ToKa?

29. Uto npuHUMAaeETCs 3a BEIMYMHY TOKa?

30. BBecTH noHATHE HANPSKEHUS HA YUYACTKE LEH.

31. Chopmynupyiite 3akoH OMa Jy1sl y4acTKa LETIH.

32. Kak paccunTarh CONpOTUBIEHUE IPOBOAHUKA C OJTHOPOIAHBIM CEUEHUEM?

33. O0bsicHUTE HU3UYECKUN CMBICIT YACIBHOT'O COITPOTHUBIICHHSI BEIICCTRA.

34. Kak ynenbHOE CONPOTHUBIIEHUE METAJUIA 3aBUCUT OT TEMIIEpaTypbl?

35. Copmynupyiite 3akoH [xoynsa-Jlenua.

36. Chopmynupyiite 3akoH Oma JiJIs TIOJTHOU TISTIH.

37. KakoB ¢uznyeckuit cMbich nekTpoasrkyei cuibl (31C) ncrounnka Toka?

38. Copmynupyiite 1 u 2 npaBuna Kupxroga.

39. KakoBa npupojia Toka B MeTajijax?

40. KakoBa nipupojia ToKa B JJIEKTPOTUTAX?

41. ChopmynupyiiTe 3aKOHBI AIEKTpoIH3a. Pacckaxxute 0 NpUMEHEHUH 3JIEKTPOIIH3a.

42. KakoBa nmpupoja Toka B razax?

43. Kakue pa3psabl B ra3ax Ha3bIBalOTCS HECAMOCTOSATEIbHBIMUA U CAMOCTOSITEJIbHBIMU?

44. Kakue BeniecTBa Ha3bIBalOT MOTYIPOBOTHUKAMHE?

45. Yto Ha3bIBAIOT COOCTBEHHOMN M MPUMECHON MPOBOAUMOCTHIO?

46. HazoBuTe OCHOBHBIE IPUMEHEHHUS MOJYTIPOBOIHUKOB.

47. JlaiiTe onpeaeneHue MOHATUIO MarHUTHOE T10JIE.

48. Yto Ha3bIBAIOT MHAYKIMEN U HANPSYKEHHOCTHIO MarHUTHOTO TOJIsA?

49. Uem oTnn4ar0OTCs JIMHUN HANPSKEHHOCTH U JIMHUM MarHUTHOM MHAYKIIMM OT COOTBET-
CTBYIOIIMX JINHUHN 3JIEKTPOCTaTUYECKOIO MOJIsA?

50. Cpopmynupyiite u nosicaure pucyHkom 3akoH buo-Casapa-Jlannaca.

51. Chopmynupyiite 3akoH Amnepa. KakoBbl BeTnurHa U HalpaBjieHUE CUIIbl AMiiepa?

52. KakoBel BennuMHa U HanpasieHue cuisl Jlopermna?

53. Ilpoananusupyiite nposiBieHue cuibl JlopeHIa npy pa3anuHbIX OPUEHTALUSAX BEKTOpPa
CKOPOCTH 3apsKEHHOM YaCTHUIIBI B MATHUTHOM II0JIE.

54. B ueM COCTOMT SIBJIEHUE 3JIEKTPOMATHUTHONW MHAYKLINN?

55. ChopmynupyiiTe 3aKOH 37IeKTpOMarHUTHOM nHAYKIMH Papajes.

56. Chopmynupyiite u mosicHUTE Ha TpUMepe paBuiIo JleHa.

57. B kKakux eAMHUIAX U3MEPSIETCS] MOTOK MATHUTHOM MHIAYKITUU?

58. B ueM cocTouT ABJIEHNE CAMOUHIYKIIUU?

59. Yrto Ha3bIBalOT KOjeOaTeIbHBIM KOHTYpPOM?

60. UTo Ha3bIBAIOT 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU?

61. IIpn xakux ycnoBusX KojeOaHHs B KOHType OyAyT He3aTyXaloUIMMHU, 3aTyXarolluMU U
arnepuoIn4eCKuMn?

62. OT KaKuX BEJIMYHH U KaK 3aBUCHUT MEPUOJI COOCTBEHHBIX KojeOaHMii B KOHType?

63. Uro npuHuMaetcs 3a 3pPeKTHBHOE 3HAaUCHHE IEPEMEHHOr0 ToKa?

64. UTo Ha3bIBAIOT 3JIEKTPOMAarHUTHON BOJHOM?

65. Urto Obu10 00HApYXEeHO onbITamu [ epria?

Pa3znen 4. Ontuka. KBantoBasi pusuka.
1. M306pa3ute mikamty 3J€KTPOMAarHUTHBIX BOJIH.
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10.
11.
12.
13
14.
15.
16.
17.
18.
19
20.
21.
22.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

. [laiiTe KpaTKyr0 XapaKTepUCTUKY OTIEIbHBIX Y4aCTKOB.

. Kakue yd4acTku OTHOCSAT K ONTUYECKOMY THaNa3oHy?

. [IpuBeauTe 00IIyIO CTPYKTYPY Kypca.

. 3anMIIMTe BEIMYUHY CKOPOCTH CBETA B BAKyyMe.

. Pacckaxxute 06 SKCIepUMEHTAIBHBIX METO/IaX ONPEACICHUS CKOPOCTH CBETA.
. Kpatko onummuTe ucTopuio pa3BuTUs MPEACTABICHUI O IPUPOJIE CBETA.

. Chopmymnupyiite ocHoBHBIC 3akOHBI ['O.

. B uem 3akmrouaercs npuniun depma?

Urto noka3bIBaeT aOCOMIOTHBIN MMOKA3aTehb MPEIOMICHHUS?
YTo 1oka3pIBaeT OTHOCUTEIbHBIN 0KA3aTeNb IPEIOMIIEHUS?
Kakoii 00bexT Ha3bIBaIOT NTUH301? Kakyro TUH3y MOYKHO CUATATh TOHKOM?

. HpI/IBe,Z[I/ITe " IOACHUTE XapaKTEPUCTUKN TOHKHUX JIMHS3.

Hanumure n nosicaute GopmMyity TOHKOH JTHH3HI.

Kakue nuH3bI Ha3bIBalOT COOMPAIOLIMMH, @ KaKHE PacCeUBarOIIUMU?
Kakune n300pakeHus Aat0T COOMPAIOIINE JIUH3bI?

Kakue n3zo0paxkeHus Aat0T pacceuBarOLIUe JTUH3bI?

[TosicHuTe METOIMKY OCTPOEHUSI U300paKEHUN B JTMH3AX.

. Kakue TpeboBanus npeabsaBisioT kK 00beKTUBY MUKpockomna? [louemy?

Kakune TpeboBaHMs MPEIBSBISIOT K 00BEKTHBY 3pUTENbHOM TpyOsI? [Touemy?
OxapakTepu3yire Ij1a3 Kak OITHYECKYIO CHCTEMY.

Uro Ha3bIBatOT abeppalusiMu JIUH3?

[TpuBenuTe OCHOBHBIE BU/IbI abeppaliyii, ycI0BUs UX HAOIIOACHUS U MIPOSBICHUE.
UYem 3anumaetcst poromeTpusi?

[TpuBeauTe ocHOBHBIE (POTOMETPUUECKHE BEIMYMHBI U €AMHUIBI UX U3MEPEHHUSL.
[TpuBennuTe OCHOBHBIE XapaKTEPUCTUKU CBETOBOM BOJIHBI.

B dem 3akmtouaercs npuHuun ['roiirenca?

Jaiite onpenenenre nHTEp(EPSHINH CBETA.

Kakue ncTOUHMKM Ha3bIBAalOT KOI€PEHTHBIMU?

[TpuBenuTe U NOACHUTE METOABI IOJYyYEHUSI KOTEPEHTHBIX CBETOBBIX BOJIH.
Onpenenure NOHATHUS «ONTUYECKAs AJIUHA IIyTU» U «ONTHYECKAsl pA3HOCTb XOIa».
[IpuBenuTe U MOSICHUTE YCIOBHS HAOIOICHNST MaX ¥ MIN npu uHTEepdepeHImy.
[TpuBeauTe U NOSICHUTE YCIOBUS HAOMIOICHUS MaX ¥ MiN npu HHTEpGEPEeHIMU B ILJI0-

CKOITapaJUJICIBbHBIX IJIACTUHKAX U TOHKHUX IIJICHKAax.

31.

B ueMm 3akimrouaroTcss 0COOCHHOCTH I/IHTepq)epeHLII/IOHHHX KapTUH B IPOXOJAICM U OT-

pakeHHOM cBeTe?

32.
33.
34.
35.
36.
37.
38
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

Kakoii a¢ ekt Ha3pIBalOT TPOCBETIICHUEM ONTUKH?

['ne v 1t yero Ha MpaKTUKE MPUMEHSIOT UHTEPDEPEHITHIO?

B yewm 3akmrovaercs sBneHue audpakuuu csera?

B uem 3akirouaercs ¥ 9TO MO3BOJIAET OOBSICHUTH METOT 30H DpeHens?
Maiite onpenenenue nudpakmuu OpayHrodepa.

Kaxoit ontuueckuii HHCTpYMEHT Ha3bIBAIOT NTUPPAKITMOHHON PEIIETKOMN?

. 3anumure 1 nosicHuTe GopMyny AM(PppaKkIIuOHHON PELIETKH.

[IpuBenuTe 0COOEHHOCTH AUCTIEPCUN TUDPAKITMOHHON PEIIETKH.

Kak Biusier audpaxius cBera Ha Ka4eCTBO ONTHYECKUX M300paKeHUNA?
UTo Ha3BIBAIOT pa3pemIaromieit CriocOOHOCThIO AU PAKIIMOHHOMN pemeTKn?
['me 1 A1 4ero Ha MPaKTUKE MPUMEHSIOT TU(PPAKIIMOHHbIE PEIETKH?
Hapucyiite 31€KTpOMaraHuTHYO BOJIHY.

Kakoli cBeT Ha3bpIBalOT NOJIAPU30BaHHBIM? Kakoil cBeT Ha3bIBAIOT ECTECTBEHHBIM?
[TpuBenuTe U MOACHUTE CIIOCOOBI MOIYYEHHUS ITOJISIPU30BAHHOTO CBETA.
3anuiuuTe U NOsICHUTE 3aK0oH Mairoca.

3anummuTe U MOsSICHUTE 3aK0H bprocrepa.

UTo Ha3bIBAIOT UCKYCCTBEHHOM aHU30TpONUEN?

B yem 3akitodaercs siBIeHUE IUCIIEpCUU cBeTa?
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50. B yem pa3HMLIa AUCTIEPCUH B IIPU3ME U Ha TU(PPAKIUOHHON pemeTke?

51. Kakyro aucnepcuio Ha3bIBalOT HOPMAJIBHOM, a KaKyr0 aHOMaJIbHOM?

52. B yem 3akitovaeTcs siBJICHUE MOTJIOMIECHHs cBeTa? 3anuiuTe 3aKkoH byrepa.

53. Kakue BbIACIAIOT CIEKTPHI MOMIOEeHUs? B ueM 3akitouaercsi CHEKTpaJIbHbIN aHaIu3?
54. B ueM 3akiirouaeTcs SBICHHUE TEIUIOBOTO M3Ty4deHus? B ueM ero 0coOeHHOCTH?
55. Kakue Tena Ha3bIBalOT: aOCOTIOTHO YEPHBIM TEJIOM, O€JIbIM TEJIOM, CEPBIM TEIOM?
56. 3anummre u nosicuute 3akoH Credana-bonpivana.

57. Kak 3aBUCHUT SHEpPreTHYECKasi CBETUMOCTD TeJla OT TEMIIEPATYPhI OKPYKAIOLIEH Cpebl?
58. 3anummTe ¥ MOSCHUTE 3aKOH CMeleHUsT BuHa.

59. B yem 3axmrovaercs runore3a [lnanka o kBantax? 3armmure Gopmyny [lianka.
60. Kakoe siBnenue Ha3bIBatOT HOTOdPPerTOoM?

61. Kakue BoiienstoT Buabl hotodddekra? B yem ux ocobeHHOCTH?

62. IlpuBeaure u nosiciure 3akoHbl CTOJIETOBA.

63. 3anumuTe U MOSICHUTE ypaBHeHUE DHHITeHHA 11 poTtodddexra.

64. Kak teopus DitHmreliHa 00bsacHseT 3akoHbl CToneToBa?

65. IIpuBeauTe npuMepbl MPAKTUYECKOTO UCTIONb30BaHUs ABlIeHUs (HoTodhdeKTa.
66. Kak onpexnenstorcs Macca ¥ UMITYJIbC (hOTOHA?

67. Kak onpenensiercs: BeIMYMHA 1aBieHUs cBeTa?

68. B ueM nposiBisieTcs 1yalin3M NpUpobl cBeTa?

69. JlaiiTe ornpeiesieHUe MOHATUIO «KBAHT.

70. IlepeuncauTe sBJIEHUS, YKa3bIBAIOIINE HA KBAHTOBYIO IPUPOAY U3TyUEHUS.

71. ChopmynupyiiTe npeaMeT KBaHTOBON (hHM3HUKH, IPUBEAUTE OOIIYIO0 CTPYKTYPY Kypca.
72. KpaTtko onuimTe UCTOPUIO Pa3BUTHS KBAHTOBON (PU3UKU.

73. Onumute moaenu atoma Tomcona u Pesepdopna.

74. IlpuBeauTe SKCIIEPUMEHTAIBHYIO cXeMy onbIToB Pesepdopaa.

75. Hapucylite cepraibHyr0 3aBUCUMOCTD B CIIEKTPE aTOMa BOJOPOA.

76. Kakast u3 cepuit n1exxut B Buaumoit oonactu? [loscaure popmyny banbsmepa.
77. Chopmynupyiite U nosicHuTe noctynatsl bopa. Kakue 3agaun onu pemarot?
78. Onuiuute U nosiciure onbIT Opanka u I'epua.

79. B uem nposiBisieTCsl OrpaHUuYEeHHOCTh Teopuu bopa?

80. Chopmynupyiite runote3y ae bpoiimns.

81. OnmmmTe onbiThl [[3BUCccoHa u J[xepmepa.

82. B uem 3akiouyaercsi yHUBEPCAIbHOCTh KOPIYCKYIISIPHO-BOJIHOBOIO Ayaan3mMa’?
83. 3anuiuTe U NOSICHUTE COOTHOILIEHHE HEOIPEACIIEHHOCTEN.

84. Kax ono nposiBisierca? [Ipuseaure npumep.

85. Kakue 3HaueHus1 SJHEPrUU MOKET IPUHUMATh 3JIEKTPOH B aTOME?

86. [loueMy rmaBHOE KBAaHTOBOE YMCJIO HA3bIBAIOT TJIABHBIM?

87. Kakue ele KBaHTOBBIE YKCIIA OTPAKAIOT COCTOSIHUE IIEKTPOHA B aTOMe?

88. Kakue 3HaueHHsI OHM MOTYT IPUHUMATh?

89. Uto Takoe cruH 3J1eKTpoHa?

90. Kakue yactuiisl Ha3bIBalOT (hepMHUOHAMU, a Kakue 6030Hamu? [IpuBenuTe npumepsl.
91. Cpopmynupyitre npuniun [laymm.

92. Kak mpoucxoauT 3anoIHEHHE IEKTPOHHBIX 0007104YeK B aTOMe?

93. IlosicHuTe CTPYKTYpY Nepuoandeckoit cucremsl anemenToB J{.1. Menaeneena.
94. Kakoe n31y4eHue Ha3bIBAIOT PEHTTEHOBCKUM?

95. Kakyto poJib OHO CHIrpajio B BBIICHEHUU CTPOEHMSI aTOMOB?

96. I'1e Ha mpakTUKe MPUMEHSIOT PEHTT€HOBCKOE U3ITy4eHue?

97. Kak ycTpoeHbI U KaKk paboTaroT jJa3epbl?

98. HazoBure pazMepsl aToMa U A/ipa aToMa. Y KaKUTE COCTaB siapa.

99. Kakue siipa Ha3bIBAIOT U30TOMAMU, Kakue n3obapamu?

100. Yro Ha3wiBatoT neheKTOM MaccChl siapa?

101. Kak onpeznensercst 3Heprusi CBA3M sapa?

102. Kakue cuibl Ha3bIBAIOT SAEPHBIMU?
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103. Kakoif BuJ pyHIaMEHTAIbHBIX B3aUMOICHCTBHI OHU OTPAXKAIOT?

104. aiite onpeneneHre paauoakKTUBHOCTH.

105. Ilepeuncnure u oxapakTepu3yiTe BUbI paAMOAKTUBHOIO U3ITyUEHHUS.

106. 3anuiurTe 3aKOH paIMOAKTUBHOTO pacraja.

107. Kakoe BpeMsi Ha3bIBAIOT MEPUOIOM TOTypacnaaa?

108. [IpuBeauTe mpaBuiia CMEIIEHUs IS 0, - pacmaaa u 3 - pacmaja.

109. OxapakrepusyiiTe raMMa-u3JIy4eHHe, IEPEUUCIUTE €r0 CBOMCTRA.

110. Kakue siBneHHs1 HA3bIBAIOT SIACPHBIMHU PEAKIIUSAMU?

111. IIpuBeauTe OCHOBHBIE TUIIBI SIIEPHBIX PEAKLIUN.

112. Kak npoucxoasat peakiuu aeieHus siaep? Kakyro peakiyio Ha3bIBalOT LEMTHOM?

113. Kak paboraert siiepHbIii peakTop?

114. Yto Ha3bIBaIOT peakiuel cuHTe3a aToMHbIX saep? [IpuBeaure nmpumep.

115. YkaxuTe ycnoBus NpOTEKaHUs peakLuell CUHTE3a.

116. B uem cocTosT mpoOieMbl OCYIIECTBICHUS YIPABISEMbIX TEPMOSACPHBIX PEaKITUi?

117. Oxapakrepu3syiite KOCMUYECKOE U3ITyUEHHUE.

118. Kakue yactuipl Ha3bIBatOT aHTH4YacTuliamu? [lpuBenure npumep.

119. Kakue 3akoHBI COXpaHEHUs BBIMOJIHSIIOTCS I BCEX TUIIOB B3aMMOJICHCTBHI AJIEMEH-
TapHBIX YACTHIL?

120. Ha xakue rpynmsl JeisT 3J€MEHTapHble YyacTUIbl? 3aueM HYy)KHa THUIIOTe3a O KBap-
Kax?

7. YA EBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBCIIEYEHHUE

OcHnognasa numepamypa.

1. I'pabosckuii P.1. Kype dusuku. M.: Akagemus, 2012. — 608 c.

2. I'paboBckmii P.1. Coopauk 3amau o gusuke. M.: Akagemus, 2012. — 128 c.

3. Kysnenos, C.M. Kypc ¢usuku ¢ npumepamu pemieHus 3agad. Yacts I. Mexanuka. Mo-
nexkysipHas ¢pusuka. TepmonuHaMuka [ DIeKTpOHHBIN pecypc]: yuedbnoe mocodue / C.U. Ky3ne-
noB. CII6.: Jlans, 2014. — 464 c.

4. Kysuenos, C.U. Kypc ¢uszuku ¢ npumepamu pemienus 3agad. Yacte I1. DnexrpudectBo
u MaruetusM. Konebanus u BoiHbI [ DIEKTpOHHBIN pecypc]: yueOHoe mocodue / C.1. Ky3nenos.
CIIo.: Jlanb, 2014. — 416 c.

5. Ky3nenos, C.1. Kypc ¢usuku ¢ npumepamu pemnenus 3agad. Yacte [1I. Ontuka. OcHo-
BBl aTOMHOM (PM3UKHU M KBAHTOBOM MeXaHMKHU. DU3MKa aTOMHOTO Si7Jpa U JIEMEHTAPHBIX YaCTHIL
[DnexTpoHHbIH pecypc]: yuebHOoe mocodue / C.M. Kysnenos. CII16.: Jlans, 2014. — 336 c.

/Jlonoanumenshan numepamypa.

6. 3aitnens A.H. Omubku n3mepennit puznueckux senmuuud. CI16.: Jlans, 2009. — 112 c.

7. Ilonos C.E., Matsees O.I1. Metonnyeckue yka3aHus A OPraHU3alUN CaMOCTOSTENb-
HOU paboTe! pu n3ydenuu Gpusuku. — Huxnauit Tarun: HTT'CIIA, 2016. — 43c.

8. IIpockypsikoB A.B., 3pikoB B.B. JIaGopaTopHblif mpakTUKyM 10 paszzaeny «MexaHuka»
Kypca oouieit puzuku. Huxuauit Tarun: HTT'CIIA, 2011. — 64 c.

9. Casenbes, N.B. COopHuk BompocoB u 3aaa4 no obmieit ¢usuke. CII6.: Jlans, 2016. —
292 c.

Ilpozpammnoe ovecneuenue u Hnmepnem-pecypcol

http://fizzzika.narod.ru

http://www.school.mipt.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIVINHBI
1. Jlekunonnas aynurtopus — 209A.
2. MynpTUMEANATIPOEKTOP.
3. Koporpammel, yue6HbIe (DUIBMBI U TAOIUIIBI, TPE3EHTALUH K JIEKIHSIM U CEMUHAPaM.
4. Crienmanu3upoBaHHbIN 1a00paTOPHBIN KOMILIEKC:
4.1. Jlabopatopus «Mexanuka» — 111B.
4.2. JlaGopatopus «MonekynsipHas ¢puznuka» — 108B.
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4.3. JIabopatopus «QnexkrpuiectBo u Marnetusm» — 1 10B.
4.4. Jlabopatopus «Ontuka» — 112B.
4.5. Jlabopatopus «KBanroBas ¢gusuka» — 101B.
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