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1. HEJb U 3ATAYHU OCBOEHUA JUCHUIIJIMHBI

Hean: dopMupoBaHne y CTYACHTOB IEJIOCTHOM CHUCTEMbI 3HAHHWM, YMEHUN M HAaBHIKOB B
paMkax oOpa3oBaTeNbHON MPOTrpaMMbl Kypca, MPEACTaBICHUNA O CBSI3U MaTeMaTHKH U (pu3ukH,
HCIIOJIb30BAaHUH MATEMATUYECKUX METOJIOB B €CTECTBO3HAHUH.

3agaun u3ydYeHus1 AUCHHUINIMHBI: [IPU U3YYEHNUHU Kypca CTYJIEHT I0JKEH OBIIAACTh:

1. 3HaHUAMU OCHOBHBIX MOHITHH U 3aKOHOB, OMUCHIBAIOIINX (PU3NYECKUE SIBICHHUS.

2. HaBblkamMM UX NpUMEHEHHs JUIs pELIeHHus 3a7ad, OOBSICHEHUS pa3HOOOpa3HBIX
MIPUPOJHBIX SABJICHHM, IPUHLIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB.

3. HaBbIkamu npoBeieHHs 1a00paToOpHOro (PU3MYECKOro IKCIepUMEHTa.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM INPOI'PAMMBI

O®u3nka — O9TO HayKa, 3aHUMAIOUIAsCS M3YyYEHUEM CaMbIX OOIIUX CBOWCTB U
3aKOHOMEPHOCTEN MPOSABIEHUSA OKPYX AIOIIET0 HAC MaTepHAIbHOrO Mupa. MIMEHHO pa3BUTHE
(bU3HUKYU CIYKUT PyHIAMEHTOM COBPEMEHHON TEXHUKU M TEXHOJIOTHM, a OCBOCHHE COJIEP>KaHUs
(GU3MKN - HEOOXOJWMBIM JJIEMEHT TIOATOTOBKH CIEIUAIMCTOB B 00JacTu  (U3HKO-
MaTEeMaTHYECKOT0 M €CTeCTBEHHOHAYYHOT0 00pa3oBaHUsl.

Baxnas mnens w3yueHus Qusuku OyaylmEM  yYUTEIEeM COCTOMT B  OBJIQJICHUU
COBOKYITHOCTBbIO OOMHIMX €€ WJACH, MNPUHIUIIOB, 3aKOHOB, OOLIMX CBEIEHUH O CTPOCHUH,
JNBIDKEHUM M B3aUMOJICUCTBUM OOBEKTOB OKPY’KAIOIIETO HAC MAaTepUaIbHOTO MHpa. ITa
COBOKYITHOCTh M €cTh (u3uyeckas KapTHHa Mwupa. Marepuanbl Kypca NpU3BaHBI MOKa3aTh
NPUHIANIAATHHYI0O BO3MOXHOCTh TIO3HAHWSI M TMPEOOpa3oBaHHUS OKPYXKAIOMIETO MHPA,
03HAaKOMHTb C IKCIEPUMEHTAIBHBIM U TEOPETUUECKUM METOIaMH IPOBEAEHUS UCCIEA0BaHUM.

Hucummumaa «OOmmii Kypc (u3MKM» BXOIWUT B BapuaTHUBHYIO dacTh broka 1
«Aucuumnnunel (MOAYIH)» OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBbl MOATOTOBKH OakaiaBpa o
HanpasneHuto 44.03.05 [Memarornueckoe oOpazoBaHue, SIBISETCS COCTABHOM 4acThio Momys 4
¥ OTHOCHUTCS K JUCIUIUIMHAM TI0 BEIOOPY CTYIEHTA.

st ocBoeHHs TUCHUIUTMHBI «OO0muit Kypc (U3MKI» UCTONB3YIOTCS 3HAHUS U YMEHUS,
c(hOpMHUPOBAHHBIE B MPOLIECCE U3YUYEHHS IIKOJIBHBIX TpeameToB «Dusmnka» n «MaTemaTHkay, B
MPOIIECCE OCBOEHUSI OTIEIbHBIX (MPENbIAYLINX) Pa3[eiioB Kypca, a TakKe B XOAC H3y4YeHHUS
npoduiabHbIX  auciuIuinH - «JluHeiiHas — anreOpa», «AHanUTHYecKas TEOMETpUs» U
«MaremMaTHYeCKU aHaIM3». YCBOCHHE TEKYIIMX MATEPHAIOB JUCLUIUIMHBL  SBJISAETCS
HEOOXOJUMOW OCHOBOW JJIsi HW3Yy4YEeHMs] MOCIEAYIOUIMX pa3lielioB Kypca, a TakkKe TaKHhX
TUCIUILUINH, KaK «KoMIbIoTepHOE MOACTMPOBaHNEe», « OCHOBBI pOOOTOTEXHUKWY U JP.

3. PESYJIBTATHBI OCBOEHUA JNCIHUIIJINHBbI
[Iporiecc M3ydeHUs] TUCIUTUIMHBI HAMpPaBJIeH Ha (OPMHUPOBAHUE M PA3BUTHE CIICTYIOIINX
KOMIIeTeHIMiA:

Kareropus Kopn n manmeHoBanue Kon 1 HanMeHoBaHME MHIMKATOPa AOCTHKEHHSI KOMITETEHIIUI
(rpymma) KOMIICTCHITHH
KOMITCTCHITHIA

CucreMHOe U VK-1 Cniocoben MVYK 1.1. 3HaeT OCHOBHBIE HCTOYHUKH U METObI IOKCKA

KPUTHYECKOE OCYILECTBIIATH TIOUCK, nHDopMamm, HE0OXOUMOMN TS PEIISHHUs TOCTABICHHBIX 3a1a4.

MBILUICHHE. KPUTUYECKUH aHaIu3 NVYK 1.2. YMeeT oCymecTBIATh TOUCK HHPOPMAITUH IS PELICHUS
U CHHTEC3 I/IH(bOpMaHI/II/I, IIOCTABJIICHHBIX 3a7a4, IIPUMEHATh METOJbl KPUTHUYCCKOTO aHaIn3a U
MIPUMEHSATh CUCTEMHBIH cHHTE3a HH(POPMAIHH.
MOJXOA IJIs peIICHUs NVYK 1.3. I'paMOTHO, JIOTUYHO, apT'YMEHTUPOBAHO (OPMUPYET
IIOCTaBJICHHBIX 3aJa4. coOCTBEHHBIE CYKJEHUS U OLICHKHU; OTINYACT q)aKTLI OT MHCHUH,

I/IHTepHpeTaHI/Iﬁ 1 OLCHOK; MPUMEHACT MCTOJbI CUCTEMHOT'O TOAX0da
JUIA pCIICHUSA ITOCTABJICHHBIX 3a1a4.

Hayunsie ITK-7 Criocoben UIIK 7.1.
OCHOBBI HCITOJIb30BaTh NIIK 7.2.
MeJaroruaecKomn TEOPETUYCCKUC U HIIK 7.3.
JIESITETBHOCTH. MPAaKTHICCKUE 3HAHWS

IJIs1 IOCTAaHOBKHU U




3a/1a4 B IPEAMETHOMI
obnacty 1 00JacTH
00pa3oBaHusl.

B pesynbrare nzyueHuss AMCUUIIIMHBI CTYIEHT JIOJIKEH:

3HaTh:

31. KoHuentyanbHble U TEOpPETUYECKHME OCHOBBI (PU3MKH, €€ MECTO B OOuIeil cucreme
€CTECTBEHHBIX HayK.

Ymers:

V1. TloctpouTh MaTeMaTHUECKyI0 MOJEIb U OOBACHUTb CYIIHOCTh pa3IMYHBIX
(u3NYECKUX SIBICHUH.

V2. Peanu3oBbIBaTb OCHOBHBIE METOJbl MaTE€MaTHYECKUX PpacCyKICHUN IIpU aHAIU3e
MoJieneit PU3MIecKuX MpoIeCcCOoB.

V3. IlnanupoBaTb U  OCYILECTBIATh Y4eOHBIN
9KCIIEPUMEHTAIIbHYIO U UCCIIEI0BATENBCKYIO IEATENbHOCTD.

V4. OueHuBarb pe3yapTaTbl OKCIEPUMEHTa, TOTOBUTH OTYETHBIE MaTepHalbl O
IPOBEJCHHON IKCIIEPUMEHTAIbHON padoTe.

V5. AmnanuzupoBaTb HHGpOpMAMIO 1O  (QU3MKE U3
CTPYKTYpUPOBATh, IPEJICTABIIATH €€ B JOCTYIIHOM JJISl APYTUX BUJIE.

V6. [Ipuobperats HOBbIE 3HAHUS O (DU3MKE, UCHOJB3YsI COBPEMEHHbIE HH(POPMALIMOHHBIE
Y KOMMYHUKAIIMOHHBIE TEXHOJIOTUH.

OKCIICPUMCHT, OpraHnu30BbIBATH

pas3IMd4HbIX  HMCTOYHHKOB,

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1. O0beM IMCHUIIMHBI U BU/IbI KOHTAKTHOH M CAMOCTOSATEJIbHOI PadoThI
OO61mas TpyI0eMKOCTh AUCITUIUTHMHBI cocTaBisieT 12 3a4. en. (432 yaca), X pacrpeaciiecHue
10 BUAAaM paboT MpPEACTaBICHO B TaOIHIIE.
PacnpesesieHre TPY10eMKOCTH IMCIMILIMHBI 10 BUJIaM padoT

dopma 00yueHHs
Bua pabotsl Ounas

1,2,3 1 4 ceMecTphl
OouIasg TPYA0EeMKOCTL M CIMILINHBI 110 VISOHOMY IUIAHY 432
KoHTakTHasi padoTa, B TOM 4YHCJIC: 152
Jlexiun 62
JlaGopaTopHbIe 3aHATHS 90
CamocTosiTeibHasi padoTa, B TOM YHCIIC: 280
M3ydeHue TeopeTHYECKOro Kypca 174
CaMONoAroTOBKa K TEKYIIEMY KOHTPOJIIO 3HAHUH 88
IoaroroBka k 3auery (3 u 4 cem.) 18

4.2. Y4eOHO-TeMATHYECKHI MJIAH

KonTaktHas pabora ®OpMBI TEKYILETO
HaumenoBanue paznenos | Bcero, D CamocrT. P yim
Jlab.-npaxkT. KOHTPOJIS
Y TeM JTUCIUILINHBI gacoB | Jlexuuu pabota
3aHSTHS YCIIEBAaEMOCTH
1 kypce, 1 cemecmp
BBenenue K IMCHUIIMHE
ACHHE K AHetl 5 2 - 3 Onpoc
«OQ01IHHN Kype QUUKIY.
Pa3pen 1.
HN3MepuTeIbHBIH
NpakTHKyM. MexaHuKa.
Tema 1. U3mepenue u ero
Ormpoc, oT4eT 10
XapakTepucTuku. OmuoKu 8 1 2 5
. nabopatopH. pabote
H3MEPEHHUIA.




Tewma 2. O6paboTka

Onpoc, oT4eT Mo

. 8 1 2 5
PE3yNIbTaTOB M3MEPECHUH. n1abopaTopH. pabote
Tema 3. Kunematuka Omnpoc, OT4eT Mo
. 17 2 4 11
MaTepUaIbHOU TOUYKH. naboparopH. pabote
Tema 4. Jlunamuka Onpoc, OT4ET Mo
. 18 2 4 12
MaTEepUAILHON TOYKH. J1a00paToOpH. padoTe
Tema 5. 3akoHbl Omnpoc, OT4EeT Mo
17 2 4 11
COXPAHCHUSL. 1a00paTopH. paborte
Tema 6. MexaHuka
Onpoc, oT4eT Mo
TBEPJAOTO TeJNa U 17 2 4 11
nabopaTopH. paboTe
KUJKOCTH.
Tema 7. OcHOBBI TEOpUU Omnpoc, oT4er 1o
. 18 2 4 12
KOJIeOaHWIA. J1a00paToOpH. pabore
Wtoro o Pazneny 1 108 14 24 70
1 xypc, 2 cemecmp
Pazpea 2.
MounekyasipHas ¢pusuka
U TEPMOJIMHAMMKA.
Tema 8. OcHOBBI OO, OTICT 1o
MOJIEKYJIIPHO- 34 4 8 22 poc,
. naboparopH. pabote
KHUHETUYECKOU TEOPHUH.
Tema 9. OcHOBBI Onpoc, OT4EeT Mo
37 5 8 24
TEPMOIUHAMUKH. 71a00paTOpH. paboTe
Tema 10. PeanbHbie rassl Onpoc, OT4ET Mo
17 2 4 11
U JKUJIKOCTH. 71a00paTOpH. paboTe
Tewma 11. TBepaple Tena u Ormpoc, oT4eT 1no
20 3 4 13
Da30BbIC IEPEXOJIBI. n1abopaTopH. pabote
Utoro no Pazpeny 2 108 14 24 70
2 Kkypc, 3 cemecmp
Paznean 3.
DJIeKTPUYECTBO U
MATrHETH3M.
Tema 12. 26 4 6 16 Onpoc, OT4eT Mo
DIEKTPOCTATHKA. 1a060paTopH. paboTte
Tema 13. IlocTosiHHBIM Omnpoc, oT4eT Mo
. 21 4 4 13
DIIEKTPUICCKHI TOK. 1abopaTopH. paboTte
Tema 14. MaruutHoe Onpoc, OT4ET Mo
18 3 4 11
oJie. 71a00paTOpH. paboTe
Tema 13. Onpoc, OT4eT Mo
DneKTpOMarHuTHast 15 2 4 9 poc,
nabopaTopH. paboTe
WHIYKIIHSL.
Tema 16. DnekTpomMarHuT Omnpoc, oT4er 1o
19 3 4 12
HBIC KOJICOaHMSI. J1a00paTOpH. paboTe
3auer 9 9
Wroro no Pazneny 3 108 16 22 70
2 kypc, 4 cemecmp
Pasnen 4. Onruka.
KBanToBas ¢pusuka.
Tema 17. 'eomeTpuueckas Omnpoc, oT4er 1o
30 4 8 19
OITHKA U (HOTOMETPHS. 71a00paTopH. padboTte
Tema 18. BomHoBbIC 2 4 4 13 Ormpoc, oT4eT 1o

CBOMCTBA CBETA.

71a00paTopH. padboTe

6




Tema 19. KBanToBBIE Ompoc, oT4er 1o
. 16 2 4 10
CBOMCTBA M3JIYUCHHUS. n1abopaTopH. pabote
Tema 20. Teopus aToma
BojIopoza 1o Pezepdopay- 10 2 2 6 Onpoc, oter no
nabopaTopH. padbore
bopy.
Tema 21. ®usuka aTOMOB 5 ) B 3 Ormpoc, oT4eT 1o
1 MOJIEKYIL. 11a00paTOpH. padoTe
Tema 22. OcHOBBI PHU3UKH
Ormpoc, oT4eT no
Sa/ipa U SJIEMEHTapHBIX 16 4 2 10
nabopaTopH. pabote
YACTHIL.
3ayer 9 9
Wrtoro o Pazneny 4 | 108 18 20 70
Bcero no jucumivinee 432 62 90 280

JIaGopaTopHO-IpaKTHYeCKHE 3aHIATHS

Ne TeMbI

HaumenoBanue 1a60paTopHO-IIPAKTUYECKUX 3aHATHN

Koma-Bo

ay/n.
4acoB

Pa3nen 1. U3mMepuTeabHbI NPaKTHKYM. MexaHHKA.

—_—

Cucrema ocHOBHBIX (puznueckux BennuuH (CH). ITorstue 06 usmepeHun.

CHucTeEMAaTHYECKHE U CIYUANHbIE OITMOKHA U3MEPEHUIN.

CraTucTHuecKkuii MeTo1 00pabOTKHU pe3yIbTaTOB U3MEPEHHIA.

Onpez[eﬂeHHe IIJIOTHOCTHU TBEPABIX TCJI.

I/I3y‘{eHI/IC JABMOKCHUSA TCJIA B I10JI€ CHJIBI TAXKCCTH.

HSyquHe 3aKOHOB KMHEMATUKHU U JUHAMWKH Ha MAallIMHE ATBy,}Ia.

OnpeeneHre YCKOPeHUs: CBOOOHOIO MaeHHUs TEIL.

H3MepeHre CKOPOCTH IYJIHM ¢ TTOMOIIBIO 0aITMCTHYECKOTO MasiTHUKA.

Oupenenenne Moayad KOHra no pacTsHKEHUIO IPOBOJIOKH.

OnpeﬂeneHI/Ie MOMCHTA MHCPIMHU TCJIa C IOMOIIBIO MasTHHUKA 066]3661(8.

Omnpenenenne ko3 duInerTa BI3KOCTH KUIKOCTH METOAOM I1aJAf0IIEr0
IIapPHKA.

H?:MGDGHHG MAacCChI T€Jia C IOMOIIbIO HHCPIIMOHHBIX BECOB.

N[ & || |n|B|B|W]w(ND

I/IBY‘-ICHI/IC KoJiIeOaHMit IPY>KMHHOI'O MajiTHHKA.

NS | O3 BN NS R [ \O3 | \OF |\ ) 1 O] | O | \OF | O} | \OJ BN \S)

Paznen 2. MoJiekyjsipHasi Gu3HKa M TEPMOAMHAMHUKA.

Onpe/eieHre pa3sMepoB MOJIEKYJI KACTOPOBOI'O Maca.

OnpeneneHne cpeaHeil IMHBL CBOOOJTHOI0 Mpo0dera MOJIEKYII.

N3yuenue pacnpenenenus Makcsesia

I/I3yquI/Ie pacupCacICHUA bonsiMana

OnpeneneHre YHUBEPCAILHON ra30B0i MOCTOSHHON METOIOM OTKAYKH.

OnpeneneHne OTHOLICHUS TerioeMKocTel MetooM Kiiemana - Jlezopma.

Omnpenenenre TEMIOEMKOCTEH TBEPABIX TEN KAIOPUMETPHUUECKUM
METOJIOM.

O| O |\O|\O|[co|oo |co (oo

OnpeneneHI/Ie OHTPOIINU B H€H3OJ’II/IDOB&HHOI>1 CHCTEMC

OHDCHGJIGHI/IC BJIA’KHOCTH BO3aYyXa.

OHpeHeHeHI/IC K09(1)(1)I/II_[I/ICHTOB IOBCPXHOCTHOI'O HATSKCHU S JKUJIKOCTEH.

Omnpenaenenue Kod(pGUIMEHTOB TEMIOBOTO PACHTUPEHUS TBEPIBIX TEJL.

OHDC,[[GJ'ICHI/IG yI[CJ'IBHOI‘/JI TCIIJIOThI HapOO6D330BaHI/I}I BOJbI.

[NSRINSN I \ON | \OF |\ ) BN \C RN § O] | \OF | (O} | \O N | \O} | \V]

Pa3gea 3. DjeKTpHYECTBO 1 MATHETH3M.

12

N3yueHue 31eKTpoCcTaTuyeCcKoro mosisl.

I

12

BKCHCDI/IMGHTaHBHOG OIIpCACICHNC CMKOCTH KOHJICHCATOPA.

[\

13

OnpeeneHne conpoTuBiIeHus pesructopa. IIposepka 3akoHa Oma Uit




yJacTKa IEeMH.
13 OnpejierieHue yIeILHOTO COIPOTUBIIEHHS BEIIECTBA IPOBOJTHUKA. 2
14 Onpenenenne noctossHHON Dapanes v 3apsaa HoHa MEIH. 2
14 N3ydeHue nonynpoBOIHUKOBOTO JHO/IA. 2
15 M3yueHne MarHiTHOTO MOJIs 3eMJIN. 2
15 H3yuenne cBoiicTB heppomaraeTnkos. [lorydyeHne rucrepesnca. 2
16 V3ydyeHne 3aTyXamux dJIeKTPOMArHUTHBIX KOJIeOaHu . 2
16 HccnegoBanue 1enei mepeMeHHOT0 TOKa. 2
Pa3znen 4. Ontuka. KpanroBas ¢pusuka.
17 M3ydyeHue TOHKUX JIMH3. 2
17 AOeppalyu JIMH3. 2
17 M3ydeHne MUKpPOCKOIIA. 2
17 Omnpenenenne CBETOBOW OT/AAUU U yAEITBHOTO PAacX0/ia MOIIHOCTH JIAMITBI )
HaKaJIUBaHUSL.
18 OnpeneneHne JIMHBI BOJHBI Ta30BOT0 JIa3zepa. 2
18 Judpakums. Meron 300 @penens. udpakiponHas penieTka. 2
19 H3mepenne TeMrepaTypbl HUTH Hakaia dJICKTPHUCCKOM JaMITbI. 2
19 W3yuenne BHemHero dborodbdexra. 2
20 M3yueHue criekTpa aToMa BOIOPOaa. 2
22 (OCHOBBI JIO3UMETPHUH. 2

4.3. Coaep:xanue pa3aesioB (TeM) QM CHUAININHbBI

Beenenne k qucuumiude «O0mmii Kype Gpusnkm».

Oduznyeckas kapTuHa Mupa. 3agaun u cTpykTypa Kypca. [Ipeamer u Mmeroas! pu3nueckux
uccienoBanuii. Buael matepun. CpoiicTBa mnpocTpaHcTBa M BpeMeHU. (DyHnaMmeHTaabHbIE
B3aUMOJICHCTBUS. 3aKOHBI coXpaHeHHs. DyHITaMeHTaJIbHbIE PU3NYECKUE TEOPUU.

Pa3nea 1. U3mepurebHblil npakTukyM. Mexanuka.

Tema 1. U3mepenue u ero xapakrepucTuk. Omu0Ky U3MepeHni.

Mertponorust 1 u3MepuTenbHas TexHuka. VM3mepenue u ero cpoiictBa. Knaccuduxamms
u3MepeHuil. CucTeMbl €IMHUL] U3MEPEHU.

CpenctBa wu3Mmepenuil u  ux Buiapl. Kiaccudukauus H3MepHUTEIbHBIX NPHOOPOB.
Mertpoitornueckue XapakKTepUCTHKU CPEICTB U3MEPEHUS.

Mertoab! u3MepeHuil 1 ux kiaaccupukanus. Metoabl cpaBHEHUS. DIEKTPUUECKUE METO/IbI
WU3MEPEHHUSI HEDJIEKTPUUECKUX BEJINYUH.

OOume nonsaTuss 00 ommOkax uzMepeHuil. Cucremarumueckue omuoOku. CiydaiiHble
omnOKU. AOCOJIIOTHBIE U OTHOCUTENIbHBIE MTOIPEITHOCTH U3MEPEHUN

Tema 2. O06padoTka pe3y1bTaTOB H3MEPEHHH.

CratucTuueckue XapakTepUCTUKU CIyYalHbIX BeIUUMH U omubok. HopmanbHast pyHKIMS
pacripelieieHusl  cay4dalHbIX OMIMOOK. BeposTHOCTHas oOlLieHKa pe3ysbTaTa HU3MEpeHUil.
Pacnipenenenue ciayyaitHbIX OIIMOOK IPU MajOM YHCIIE€ U3MEPEHU.

Pe3ynbpTaThl KOCBEHHBIX H3MepeHH. Metox cpemHedt aOCcomoTHOW omuOKku. MeTton
JIOBEPHUTENBHBIX ~ WHTepBaioB. [IpaBuna npuOMMWKEHHBIX — BeUUCHeHWd. [IpuMeneHue
KOMIIbIOTEpa MpU 00pabOTKE HIKCIIEPUMEHTAIBHBIX JaHHBIX.

Tema 3. KunemaTnka MaTepuaJbHON TOYKH.

Beenenne. Mexanuka. Ilpenmer u 3agaunm Mexanuku. Ctpykrypa Kypca. Kpatkunit
UCTOPUYECKUM 0030p pa3BUTHS MEXAHUKH.

Mexanunueckoe apmkenue. Matepuanbnas Touka (MT). Cucrema otcuera (CO). CriocoOsl
3a/1aHM TOJI0KEHMS M onrcanus aBrkeHus MT. Paaryc-BeKTOp M BEKTOp NIEpEMEIICHMUS.

XapaKkTepUCTUKU JIBUKEHUS (TpaekTopus, NyTh, IepeMelleHue, CpeaHsas u
MT'HOBEHHAas CKOpOCTH, yCKOpEHHe). [Tpsamonuuernoe paBHOMEpPHOE 31
paBHOINIEpEMEHHOE IBUKECHUS. Y paBHEHUS U rpaUKU 3aBUCUMOCTENH MyTH U CKOPOCTH




OT BpeMeHHU. 3aKOH ClIoKeHHsi ckopocTeil. CBoOonHoe majneHue teia. OCHOBHas 3aaaya
KMT u ee pemienue.

Kunematnka paBHOMEpHOrO M paBHONEpEMEHHOro ABmkeHuss MT 1o OKpy»KHOCTH.
JIuHelHble W YIVIOBBIE IEpeMEUICHMsT M CKOpocTH. CBsi3b MEXIy HUMHU B CKaJspHOH U
BEKTOpHOH popMmax. HopManbHOE, TAHT€HIIMAIBHOE U MOJHOE YCKOPEHHUE.

Tema 4. /luHaMuKa MaTepHATbHON TOYKH.

OcHoBHbIe 3amaun AuHaMUKH. [loHsiTus cunbsl U Maccel. [lepBwiii 3akoH HproToHa.
Wnepuunaneusie cuctemsl orcuera (MCO). [Tpunnun otHocutensHoctu [Mamunes. Bropoii 3akoH
Herotona. Cnoxenue cun. Tperuit 3akoH HeroToHa.

Buasl cun B mexanuke. Cuiibl TpeHust. Cuiibl CONpOTUBIEHUs cpeabl. CUITbI YIIPYTOCTH.

3axonbl Kemiepa. 3akOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHue cBoOoaHoro najaeHus. Cuna
TsSOKECTH U Bec Tena. Kocmuueckue ckopocTH. [[BuxkeHne HeOECHBIX Ted.

Tema 5. 3akoHbBI COXpaHeHHUS.

NUmnynse cunsl u uMmnyiabc Ttena. Mexanuueckas cuctema (MC). Buyrpennue u
BHelIHUE cuibl, ycnoBue 3aMkHyTocTH MC. Ilentp macc MC. 3akoH coXpaHEHUsI UMIyJbCa.
PeaktuBHoe nBuxxeHue. YpasHenus Memepckoro u L{noakoBckoro.

Pa6ora cubl. MomHOCTh critbl. EquHAIBI 13MepeHus paboThl U MolTHOCTH. [ 'padudeckoe
npecTaBICHUE PabOTHI.

Oneprus. Kunernueckas u NOTEHLIMAIbHAS SHEPTUU. 3aKOH COXPAHEHUS YHEPTUHU B
MEXaHUKe.

Bunbl MexaHn4eCcKHX yJ1apoB U UX IPUMEHEHHUE.

Tema 6. Mexanuka TBep0Tro TeJia U JKUIAKOCTH.

[loctynaTenbHoe uW BpamareiabHoe JBUKEHHE. KuHemaTnueckue XapaKTepUCTHKU
BpalllaTeIbHOTO ABMKEHUA. MOMEHT cuiibl U maphl cuil. PaGora momenTta cuibl. Kunernuyeckas
SHEPTHsl BPAIATEIbHOTO ABMKEHUA. MOMEHT uHepumu U ero Beluucienue. Teopema Illrelinepa.

OCHOBHOE ypaBHEHHE TUHAMUKN BPalIaTEIbHOTO JIBHKECHHUSL.

VYcnoBus paBHOBeCHUs TBEPAOro Tena. Buabel paBHoBecuil. LleHTp TsxecTH.

['mnpocratudeckoe napinenue. 3akoH Ilackansa. AtMocheproe napienue. Cuta Apxumesa.

CranuoHapHOe T€UEHHUE >KMJIKOCTH. YpaBHEHUE HEPA3pbIBHOCTU CTpyHU. 3akoH bepHyinmn
JUTSL UICATTBHOM KUAKOCTH U CIIEICTBUS U3 HETO.

Tema 7. OcHOBBI TeOpHHU KOJICOAHUH.

["apmonnueckue kosie6aHus. YIpyrue M KBa3UyNpyrue CHIIbL. YPaBHEHHS JBUKCHUS
MPOCTEUIINX KOJeOATeNbHBIX CHUCTEM (TPYKMHHOTO, MAaTEeMaTHYecKoro M  (PU3HYECKOTro
MasiTHUKOB). ["apMOHMYECKHI OCIIHILISATOP.

VYpaBHeHUs] CBOOOTHBIX KoJieOaHUil ¢ TpeHHeM. JleKpeMeHT 3aTyxaHusi. BhIHYXIeHHbIC
KoJieOaHus TIOJT ICMCTBUEM BHEITHEH mepuoanveckoil cuiibl. Pesonanc. PesonancHas yacroTa u
aMIUIATY1a.

BonnoBoe aBmxenue. Buapl BoH. YpaBHEHHE rapMOHUYECKOW BOJIHBI. MHTepdepeHus
KOT€pEHTHBIX BOJH. YCJIOBUS MakCMMyMa W MHMHMMyMa. ODHEpPIrHus apMOHMYECKON BOJIHBI.
Crosiune BOJHBI.

DJeMeHTHI aKyCTUKHU. 3ByK. DU3NOIOrHUECKUe XapaKTePUCTUKH 3ByKa U UX (pu3ndecKas
npupoja. Mctounuku u npueMHUKHY 3ByKa. CIyXxoBo# anmapar yenoBeka. 3akoH Bebepa -
®exnepa. [Iuarpamma casimmmMoctu. D¢ dext Jomepa.

VYapTpas3BykK, ero CBOMCTBA, MOJdydeHue u mpumeHnenue. [lonstue 06 nudpaszpyke.

Pa3neu 2. MoJsekyasipHast pu3MKa M1 TEPMOJAUHAMHUKA.

BBenenne. Makpocuctema. TemoBeie saBieHusa. llpeamer wu3yueHuss wu  3amadu
Monexynsproii ¢puzuku u Tepmoannamuku. O01asi CTPYKTypa TEOPUH TEIUIOBBIX SIBICHUI.

CoctosiHue TeIIOBOro paBHOBecus. Penmakcaums. Temmneparypa. Omnupuyeckas u
abCoII0THA 1IKaIa TeMIIeparyp.

OKCIIEpUMEHTAIbHBIE 3aKOHBl Pa3psDKEHHBIX Ta30B. lneanbHblld ra3. YpaBHEHHE
MenneneeBa - Knaneiipona. 3akons! [JansTona u ABoraapo.

Tema 8. OCHOBBI MOJIEKY/ISIPHO-KMHETHYECKON TEOPHUH.



OcnoBueie noyioxxenus MKT, ux onwsiTHoe obOocHoBanue. MumeanpHbll Tra3. OCHOBHOE
ypasHeHue MKT u ero cinencraus.

Pacnpenenenne wmomekyn mo  ckopoctaMm. Omeitet  lllrepua u  Oapapumxa.
Bbapometpuueckas ¢popmyna. OnsiTsl Ileppena.

MounekynsipHO-KUHETHUECKast Teopus sBJIeHUH nepeHoca. CpeHee YUCIO0 CTOJIKHOBEHUN 1
CpeIHsisl JUIMHA CBOOOAHOTO MpoOera MOJIeKyl.

Tema 9. OcHOBBI TePMOANHAMHUKH.

OCHOBHbIE TIOHSITUSI U HUCXOJHBIE TOJIOKEHUS TEPMOANHAMUKH. BHYTpeHHsIs1 3Heprus u
YpaBHEHHUS COCTOSIHMSI TepMoAMHaMHuyeckoil cuctembl. KomuuectBo Ternotel. Pabota. Ilepsoe
Hauvasno tepmoauHamuku (ITHT).

TemnmoemkocTb, ypaBHeHne Maiiepa. AuabaTHUECKUi U TOTUTPOITMIECKUAN TIPOIIECCHI.

Tennossie Mamuabl. ukn KapHo. AGconmoTHas MIKaia TeMIepaTypsl.

Outponus. Bropoe navano tepmomunamuku (BHT) miis o6parumeix nmpoueccos. [puaimm
BO3pacTaHus SHTponuu. MpaeanbHass TersoBas MallMHA W «BEYHBIM  JBUTATENbY.
Cratuctuueckuit  cmpicn  BHT. ['panuubl  OpUMEHMMOCTH — 3aKOHOB — KJIACCHMYECKOM
TEPMOJUHAMUKH.

Tennoas Teopema Hepucrta - [lnanka. [Ipunimn He1O0CTHRUMOCTH aOCOTIOTHOTO HYJIS.

Tema 10. PeajbHbIe ra3bl M *KHIKOCTH.

Peanbublii ra3. YpaBHenue Ban-nep-Baansca. Teopetudeckue M 3KCIIEpUMEHTAIbHBIE
M30TEPMBbI pEaIbHOrO Iasa.

CrpoeHune u cBOWCTBA )XKUJIKOCTEH. SIBIEHNS MOBEPXHOCTHOIO HATSXKEHUS M CMAauyMBaHUS.
JaBnenue Jlamiaca. Kanwsipasie sBinenusi. Ocmoc.

Tema 11. TBepasbie Tesa 1 @a3zoBble Nepexo/bl.

Kpucrannnueckue u amopdHbie Teiaa, UX CTpOoeHHE U cBoicTBa. TersioBoe pacimpeHue
TBEPAbIX Tel. TeroeMKoCTh TBEPABIX TN, 3aKOH [rononra - [1tu.

®aza. YcnoBus paBHoBecus (a3. @a3oBble mepexosl neporo poaa. Kpusas paBHOBecHs
¢a3. VYpauenne Knaneiipona - Knaysmyca. Kpurndeckas touka. PaBHOBecue Tpex a3
BEILECTBA, TpOWHas Toudka. J(marpamma cocrosiHusa BemiectBa. [lonsTue o miazme. dazoBble
IEPEX0/Ibl BTOPOTO poja.

Pa3znen 3. DiiekTpr4ecTBO 1 MATHETU3M.

Beenenue. ®ynnamenranbabie B3aumozeiictBus B [lpupone. [lonstue o nosne. 3HaueHue
ANEKTPOMArHUTHBIX B3auMojieicTBull. [Ipenmer n3ydenus u 3amaum kypca. OOmias CTpyKTypa
TEOPUU JIEKTPOMATHUTHBIX SIBICHUU.

Tema 12. DyeKkTpocTaTHKA.

OnexTpuueckui 3apsa. Onekrpusanus Ten. (CBoHCTBa 3JIEKTPUYECKHX — 3apsi/ioB,
CyIIECTBOBaHUE JBYX BHJOB 3aps/a, JIUCKPETHOCTh M HMHBAPUAHTHOCTh 3apsAjad. 3aKOoH
COXpaHEeHMs 3apsna. BsaumopelictBue 3apsnoB, 3akoH Kynona. Jlusnexktpuueckas
MIPOHUIIAEMOCTb Cpe/ibl. EqMHUIIBI n13MepeHus 3apsa.

DnekTpocTaTHueckoe (deKTpudeckoe) mnosie. HanpsykeHHOCTb 3JIEKTPUYECKOrO IMOJIS.
[punnun cynepno3unuu nojeid. JIMHUM HaNpsXKEHHOCTH (CHUJIOBBIE JTMHUH) 3JIEKTPHUYECKOTrO
noJig. KapTHHBI CHIIOBBIX JIMHUH TIOJIS1 TOYEYHOTO 3apsijia, AUIOJS U IJI0CKOr0 KOHAEHCaTopa.

PaGora mno mepeMemnieHuio 3apsna B 3JeKTpocTaTHueckoM moje. [lotenuman
ANEKTPOCTATUYECKOTO MOJIs. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTEHIIMATIbHBIE TOBEPXHOCTU. CBsI3b
HalpsDKEHHOCTH W MOTEHLOHANa  3JEKTPOCTATHYECKOrOo IO, E€AWHUIBl  U3MEpPEHUs
HaIPsHKEHHOCTH.

DIJIEKTPOEMKOCTh MPOBOJHUKA. Enununiel n3mepenus emkoctu. Konaencaropel. EMKOCTB
IJIOCKOT0 KoHAeHcaTtopa. CoenrHeHne KOHIEHCATOPOB, TUIIbI KOHJEHCATOPOB, UX IPUMEHEHHUE.

Tema 13. IloCcTOSAHHBII JIEKTPUYECKHH TOK.

Onektpuueckuil Tok. JleiictBua Toka. Cujia TOka M IUIOTHOCTh TOKAa. 3akoH Oma aiis
yuyactka wenu. ComnpoTHBIEHHE TMPOBOJAHMKA M €ro 3aBUCUMOCTb OT TeMIIepaTyphl.
BonbramnepHas xapakTepUCTHKA.

PaGoTa u moutHOCTh TOKa. TemmoBoe neiicTBue Toka, 3akoH JIxoyis - Jlenna.

Onexrpuueckue nenu. [locnenoBaTenpHoe U NapalIeNbHOE COEAUHEHNE IPOBOHUKOB.
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DONEeKTPOABMKYLIasl CHJIa UCTOYHUKA TokKa. 3akoH Oma 11 HEOJHOPOJHOrO y4acTka
uenu. 3akoH Oma ass nonuoit uenu. Ipasuna Kupxroda.

DnexTpuueckuil Tok B Metajutax. [Ipupoa anexkTpruueckoi NpoBOIMMOCTH B METalIax.

ONEKTPUYECKUH TOK B JKUIKOCTSIX. OJEKTPOJIMTUYECKAs AUCCOLMALMS. DJIEKTPOJIU3,
3akoHbl Papajnesa. TexHnueckoe MPUMEHEHUE AIEKTPOIU3a.

OnexkTpuuecKuid ToK B rasax. Monusanus raza. BonpTamnepHas XapakTepUCTHKA ra30BOr0
paszpsaa. HecaMocTosATeNnbHBIE M CaMOCTOSITENBHBIM paspsiabl. Buabsl caMOCTOSTENbHBIX
pa3psinoB. [lonarue o miazme. DNeKTpUYECKuil TOK B Bakyyme. Tepmo- u poToaMuccusl.

ONEeKTpUYecKUid TOK B TMOJYNPOBOJHUKAX. 3aBUCUMOCTb 3JIEKTPONPOBOJHOCTH OT
Bo3JeiicTBUs  BHemHUX  ¢akTopoB. CoOCTBEHHass U TpPUMECHas  MPOBOJUMOCTH.
[TonynpoBoauukoBeIil 1uoA. TpaH3uctop.

Tema 14. MarautHoe no.ie.

MarautHoe 1oJie MOCTOSIHHOTO TOKa. HampsKeHHOCTh M MHAYKLHS MarHUTHOTO MOJIA.
MarunuTHas npoHuIaeMocTb cpeapl. [Ipunnun cynepno3unuu. JINHUM MarHUTHOM MHAYKIUU.

3akon buo-CaBapa-Jlamnaca u ero nmpumeHenue. 3akoH Awmrmepa. EquHuIEI MarHuTHOM
WHIYKIWW U HAIPSKEHHOCTH MarHUTHOTO TOJIS.

JIBukeHue 3apspKEHHBIX yacTull B MarHutHoMm mnoje. Cuna Jlopenua. Ilpumenenue u
nposiBiIeHUe cuiibl JIopeHia.

Tema 15. DileKTPOMATHUTHAA UHAYKLMS.

SIBnenue snektpoMarHuTHOM uHAykuuH. [IpaBuno Jlenua. 3axon ®apanes. Bpamenue
pamMKky B MarHuTHOM 1nodze. Toku dyko.

SIBnenne camonHaykuuu. HAYKTUBHOCTb, €IMHULIBI €€ U3MEpPEHUs. SIBIIEHHE B3aUMHOM
uHayknuu. Tpanchopmarop.

Tema 16. DieKTpOMArHUTHbIE KOJIeOAHUS.

KonebarenpHblit KOHTYP. BOSHHKHOBEHHE JIEKTPOMATHUTHBIX KOJICOAHHIA, UX OCHOBHBIE
xapaktepucTtuku. {uddepennmansnoe ypaBHeHHE HIEKTPOMArHUTHBIX KOJIeOaHH B KOHTYpe.
®opmyna Tomcona. 3aryxaromue konebaHus. BeiHyx1eHHbIe KoneOaHus. Pe3onaHc.

[Tepemennsriit Tok. [Tomydenne nepemennoit 3/[C. MruoBeHnHoe, cpeaHee u 3G (HEeKTUBHOE
3HAUYEHUs CHIIbI TOKa. 3akoH OMa NI 1ieTeid mepeMeHHOro Toka. Pabota u MouHOCTh
NEPEMEHHOT0 TOKa.

Pa3nea 4. Ontuka. KBanToBas ¢pusuka.

BBenenune. CeeroBbie siBneHus. [Ipeamer u 3agaun ontuku. CTpyKTypa Kypca.

PasButne mnpexacraBnenuii o npupone cBera. lllkama 37€KTPOMarHUTHBIX  BOJIH.
Onrtuuecknii nuama3od. CKOpocTh cBeTa. ACTPOHOMHUYECKHE W JAOOpPAaTOPHBIE METO/BI €e
H3MepeHusl.

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

Ocnosnble 3ak0HbI ['O. IIpunnun ®epma. [lokazarens npenomiiennsa. OnTuueckas AJuHA
nyTtu. [loHOE BHyTpEeHHEE OTpakeHHE.

Tonkass suH3a, ee XxapakTepuctuku. @Dopmyna ToHKOW smH3BL Cobuparomue Hu
pacceuBatoniue TuH3bl. [locTpoeHne n3o00paxeHnii B TOHKUX JTNH3aX.

Ontuyeckre MHCTPYMEHTHI: JIyla, MUKPOCKOI, 3pHUTelbHas TpyOa, OMHOKIB. ['Ma3 — Kkak
ONTHYECKAsl CUCTEMA.

AbGeppanuu nuH3 (chepuyeckas, XpoMaTudecKasi, aCTUTMATH3M).

OcCHOBHBIE YHEPreTUYECKHE U CBETOBBIE BEJIMYUHBI (IOTOK JIyYHCTON SHEPIUH, CUJIA CBETA,
OCBEILEHHOCTD, IPKOCTh, CBETUMOCTbD), €IUHUIIBI UX U3MEPEHUS. 3aKOH OCBEILIEHHOCTH.

Tema 18. BosiHOBBIE CBOMCTBA CBETA.

OcHOBHBIE  XapaKTEPUCTUKM CBETOBOM BoiHbL. IlpuHnun I'roiirenca. Ilonstue
KOT'€pEeHTHOCTU. MeTo/bl MOJIy4eHHUs KOT€pEHTHBIX CBETOBBIX BOJH: ombIT FOHra, ounpusma
Openeis.

Hanoxenue AByx cBeTOBBIX BOJH. OmnTHuUeckas pa3HOCTh Xo0Ja. YCJIOBUS HaOIIOJCHUS
max ¥ min npu UHTepPepeHIIHH.

Untepdepeniuss B TOHKUX MeHKax. OCOOEHHOCTH HWHTEP(PEPEHIMOHHBIX KapTUH B
MIPOXOAAIIEM U OTpakeHHOM cBete. [IpocBeTiienue ontuku. [lpumenenne nurepdepeHunu.
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Asnenne nudpakuuu. [punnun [toiirenca-Openens. Meton 30u @penens. Judpakuus
®peHelis Ha MPOCTEUIINX perpagax.

Hudpaxus Opaynrodepa Ha menu. AudpakioHHas penieTka.

JudpakiuonHas npupoja onTudeckux uzodpaxenuil. Kpurepuii Panes. ducnepcus u
paspenaroniasi CocoOHOCTh TU(PAKLIMOHHON PELIETKH.

EcTtecTBeHHBIN U OIApU30BaHHBINA cBEeT. Buabl nonspusanuu. CTeneHp noiasipu3aluu.

CrniocoOslI nostydeHus nosisspuzoBaHHoro ceera. [lonspusatopsl. 3akon Mamtoca.

[Tonspu3zanus npu oTpax€eHUU U npesioMmiaeHuu. 3akoH bprocrepa.

UckyccTBennas aam3orporus. oroymnpyruit apdext. ekt Keppa.

Bpamenune miockoctu nonspuszanun. dpdext Dapanes.

Hucniepcust cBeta. OnbiTel HetoTOHA. Pasnuums B qudpakiimOHHOM W TPU3MaTHUYECKOM
cnektpax. HopManbeHas v anomanbHast JUCTIEPCHS.

[Mornmomenue ceera. Koadgdumuent nornomenns. 3akoH byrepa. CrieKTpsl MOTJIOIICHHUS.
LBeta ten. CiekTpalibHbIN aHAIU3.

[IpoxoxkneHue cBeTa dYepe3 ONTUYECKM HEOJAHOPOAHYIO cpeldy. BnusHue pasmepon
HeoHOpoaHOCTeH. 3akoH Panes. LBet neba u 30pb. Pagyra.

Tema 19. KBanTOBbBIE CBOHICTBA U3/TyYeHHUS].

TemnoBoe u3iydyeHue, ero 0COOEHHOCTH U XapaKTepuCTHKU. [loHsATHE aOCONMIOTHO YepHOTO
Tena, Oenoro Tena, ceporo tena. 3akoHsl Ctedana-bonbiiMana u cmenenus Buna.

VYabTpaduoneroBas katactpoda. 3aTpyAHEHUS KIACCUUECKON (DU3HKU.

I'unoresa I1nanka o kBanTtax. ®opmyna [lnanka.

®dotorpdexr. Bumsr dorodddekra. 3akoHsl BHemHero (orodddekra. YpaBHEHHE
Duiamreitna s Gotodrddexra.

Macca u ummnynbc gortona. Jlapnenue ceera. OnbiTol JIeOenesa. D ekt KomnrTona.

Jyanusm npupozsl cBeTa.

Tema 20. Teopusi atoma Bogopoaa no Pezepdpopay-bopy.

3aKOHOMEPHOCTH B clHekTpe aroma Bojopona. dopmyna banbmepa. IlocrosiHHas
PunGepra. OnbiTel Pezepdopaa. Moaens atoma Pesepdopaa. [Toctynarer bopa. Onbitr @panka u
Ilepuia. DnemenTapHass Teopus BogoponaonogodHoro aroma bopa. OrpaHW4eHHOCTh TEOPUU
bopa.

I'mnore3a pe bpoiinsa. Oneitet [IpBuccona u Jxepmepa. KopmyckynsipHO-BOTHOBOM
JyaJIu3M CBOMCTB BEILIECTBA. Y HUBEPCAIBHOCTh KOPILYCKYJIIPHO-BOJIHOBOI'O JyaJln3Ma.

CooTHoIIEHNE HEOTIPEAEIEHHOCTEH.

Tema 21. ®u3uKka aTOMOB U MOJIEKY.I.

AToM BoOJOpo/Ja B KBAaHTOBOM MexaHuke. KBanTtoBanue sHepruu. KBaHTOBBIE umcha.
[IpaBuna or6opa. Bua BOTHOBBIX (DyHKITHIA.

Omneit HITepHa u I'epiaxa. CriuH anexTpoHa. [IpyHIMI HEPA3TUYMMOCTH TOXKIECTBEHHBIX
yactull. OepMUOHBI U O030HBI.

ITpunnun [Taynu. Ilepuogudeckas cucrema aaeMeHTOB MeHneneesa.

N3nyuyenne aTtoMoB W MOJIEKyJd. ['eHepaiusi pPEHTreHOBCKUX Jydeld. TopmMo3HOe U
XapaKTepUCTHUECKOe U3IydeHue. 3akoH Mo3iu. [IpumeHeHne peHTTeHOBCKUX JTy4ei.

CrnoHTaHHOE Y BBIHYKJICHHOE M3ydyeHusl. UHBepCcHas 3aceleHHOCTh YpOBHE. JIazepsl.

Tema 22. OcHoBBI pu3HKA AAPA U ITEMEHTAPHBIX YaCTHLI.

CocraB 1 XapakTepUCTHKH szpa aToma. [{edekT maccel u sHeprHs cBs3u. Moaenu
aTOMHOTO siapa. SnepHbie cuiel. [IoHsATHE 0 ME30OHHON TEOPUU SAAESPHBIX CHUIL.

PannoaktuBHOCTh. PanmoakTWBHOE W3IydYeHHE W €ro BHUABL. 3aKOH PaJUOAKTUBHOIO
pacniaga. Ilepuon momypacnaga. 3aKOHOMEPHOCTH o - pacnaja. 3 - pacnaj, HelTpuHo. ["amma-
U3JIyYEHHUE U €ro cBOMCTBA. MeToabl HAaOMIOIEHUS M pErUCTpallui paJlOoaKTUBHBIX U3JIyYeHUN U
yactull. [Ipumenenue paguoakTuBHOCTU. OCHOBBI I03UMETPHUU U PATUAIIMOHHOMN 0€30MacHOCTH.

SnepHble peakiuu, UX OCHOBHbIE THMbI. [lo3uTpoH. - pacman. DIEeKTPOHHBIN 3axBar.
SnepHble peakiuu o A1eMCTBUEM HEUTPOHOB.
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Peakunn nenenmsa spep. Kpurnueckas macca. llenmnas peakuus. SlnepHble peakTOpPBI.
[IpoGnemsbl sAepHOI YHEPTETHKHU.

Peakuuu cuHTe3a aTOMHBIX siiep, YCIOBHs MX ocyulecTBieHus. [IpoGiema ynpapiseMbix
TEPMOSIACPHBIX PEAKIUH.

Kocmuueckoe  m3myuenme. OOmme  cBeeHHS 00  DJIIEMEHTApHBIX — YaCTHUIIAX.
@dyHnaMeHTanbHble  B3auMmojeiictBua.  Yactuuel M aHTMuyacTuubl.  Knaccudukanums
3JIeMEHTapHbIX YacTHll. JlenToHs! U aapoHbl. Me3oHbI U 6apuoHbl. KBapku.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

[IpoGnemHoe, MPaKTUKO-OPUEHTUPOBAHHOE 00yueHHe. MaTemMaTHuecKoe MOJAEIUPOBAHNE
(¢usnueckux sBIEeHUH, TabopaTopHbIili (usmueckuii mpakTHUKyMm. I[IpoBeneHue 3aHATUN B
WHTEpaKTUBHOU popme.

6. YYHEBHO-METOANUYECKUE MATEPHUAJIbI

6.1. MeToanyecKkue yKa3aHusi 0 OPraHU3aluM U MPOBeIEHNI0
JIa00PATOPHO-NIPAKTHYECKUX 3aHATUI

JlaGopaTOpHBIf TPAKTUKYM 3HAKOMHUT CTYJIEHTOB C OKCIIEPUMEHTAIBHBIM METOJIOM
IPOBE/ICHUS UCCIIE0OBAHUM, BKIIOUYas MpoLeaypbl 00pabOTKU NaHHBIX, (POPMUPYET UCXOIHBIN
YPOBEHb 3HaHWH, yMEHWH M HABBIKOB IO TIOCTAaHOBKE U TIPOBEICHHUIO (PU3HUECKOTO
HKCHEPUMEHTA 0 PA3IUYHBIM pa3jienaM Kypca.

OcHOBHbBIE 32/1a4H NPAKTHKYMA:

— W3y4YCHHME Ha TMpPaKTHKE SKCIEPUMEHTAIbHBIX METOJOB M CHOCOOOB HAayYHBIX
HCCIICIOBAHMIA;

— 3KCIIEPUMEHTAIbHOE OATBEP:KICHHE BaXKHEHIIIMX MOJI0KEHUH JIEKIIMOHHOIO Kypca;

— yrinyOJieHue W 3aKperuieHHe TEOPETUYECKHX 3HAHHWH MOCPEICTBOM COIMOCTABJICHUS MX C
OIIBITOM;

— (opMupoBaHHE€ YMEHHMH M HAaBBHIKOB IIOCTAHOBKM W TPOBEICHHUS (HUIUIECKOTO
HKCHEPUMEHTA C pa3HbIMU LIEJIEBBIMU YCTAHOBKaMH, 00paOOTKH U OLIEHKHU €ro pe3yJbTara;

— 3HaKOMCTBO C MpuOOpamu, OOOPYJOBAaHMEM M MaTepHalaMu, HEOOXOJAMMBIMU s
IIOCTAaHOBKM (PU3UYECKOI0 SKCIIEPUMEHTa, (OPMHPOBAHWE YMEHHH M HABBIKOB IPABMIBLHOIO
00palIeHus: C HUMU C y4€TOM MHCTPYKTUBHBIX TPEOOBAHUHN M MPABHUII TEXHUKH O€30MAaCHOCTH.

CnenuajibHble MpeIMeTHO-00001IleHHbIe 3HAHMS, YMEHHUSI M HABBIKU, ()OpMHpPYyeMbIe
J1a00pPaTOPHBIM NPAKTUKYMOM:

1. 3HaHume na0OpPaTOPHBIX METOJOB M3MEPEHHsS OCHOBHBIX (DU3MYECKHX BEIHYHUH.
Brnanenue mpuMeHEHHEM STHX METOAOB. YMEHHE NPOBOAMTH HU3MEPEHHE STUX BEIMYUH Ha
LIKOJIBHOM 000PYAOBaHUH.

2. 3HaHWe KOHCTPYKIIMH, IIPaBUJI UCTIOJIb30BaHUS (PU3HMUECKUX TPUOOPOB U 000PYA0BAHMS,
COCTABJIAIOIIMX HKCIEPUMEHTAIbHYI0 0a3y NpaKkTUKyMa; MOHMMaHHE IPUHLUIOB JeHcTBUA
npuOOpOB, YMEHHE METOJMUYECKH MPaBWIBHO MPUMEHSATh MNpHOOPHl U 00OpYyAOBaHHE B
MIPOBEICHUH IKCIIEPUMEHTA.

3. 3HaHHWE OCHOB TEOPHM TMOTPEIIHOCTEH (U3NUECKUX H3MEPEHUH, MaTeMaTHYeCKHX
METOJI0B 00pabOTKH pe3ysIbTaTOB M3MEPEHUH U NPEACTaBICHUs SKCIEPUMEHTAIbHBIX JaHHBIX;
YMEHHE OIICHHWBATh TPAaHUIBI TOYHOCTH MPSIMBIX M KOCBEHHBIX H3MEPEHUH, MPAKTUYECKH
BBINOJIHATE O0paOOTKYy pe3yJbTaToOB U MPEACTAaBIATh OSKCIEPUMEHTAIbHBIC JaHHbBIE B
rpadu4ecKoil 1 aHaTUTHYECKOU opMme.

4. VYMmeHue NpPUMEHATb TEOPETHUYECKUE 3HAHMUA U1 aHaIu3a HKCIEPUMEHTAIBHO
UCCIIEAYEMBIX SBJICHUNA U MaTeMaTUYECKH MOJICIMPOBATh UX B CUCTEME Oa30BbIX MOHATHI.

5. YMeHue TepexoAWuTh OT HarJSJAHO-TIPOCTPAHCTBEHHOTO ONKCAaHUS SBICHUH K
OTPaKEHHIO UX B aHAIMTHUYECKOM U rpaduueckoit popme.

6. YMeHue 1oyib30BaThcs y4eOHOM U CIIPaBOYHOM JIUTEPATYPOH.
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Teopernuecknii Marepuan, MOMIEKANIMNA H3YyYECHHUIO IPU MOJAIOTOBKE K BBIIIOIHEHUIO
Kax10i 1a00paTOpHOIl pabOThl, MPUBOIUTCS B METOJMUECKUX YKa3aHHUSIX MpakTHKyMa. Tam xe
YKa3bIBAa€TCsl CHUCOK JIOMOJHUTENIbHOM IUTEpaTyphl A 0ojee NoApOOHOr0 U3YYEHHs] TEOPUH,
u3jaraeTcs nepeyeHb OOOpYJIOBAaHUS M COJAEP)KAHUE OSKCIEPUMEHTAIbHOM YacTH, OMHCAHBI
METOJ/IMKA BBIMIOJIHEHUSI IKCHEPUMEHTa, TPEeOOBAaHMS IO OTYETY U NPUBEIEHBI KOHTPOJIbHBIE
BOIIPOCHI JIOMYCKa K BBIMOJIHEHUIO paObOTHI M 3a4eTa Mo Heil.

Temaruka n Ha3BaHMs 1a0OPAaTOPHBIX PabOT MO pasjenaM MPHUBEAEHBI BO BTOPOil Tabimuie
IIyHKTa 4.2. HACTOALIEW IPOTrPAMMBI.

6.2. 3ajanus 1 MeToANYECKHE YKA3aHUS 110 OPraHU3aALMHU
CaMOCTOSITeJIbHOI PadoThI CTYyIeHTA

CTpyKTypa caMoCTOATEIbHOM YueOHOH padoThbI:

— M3y4YeHHE TEOPETHUYECKOr0 MaTepuaa 1o JISKIHUSIM U y4eOHOil auTepaType, MOAroTOBKa
NUCBMEHHBIX OTBETOB Ha BOIMPOCHI Ui CAMONPOBEPKHM €Tr0 YCBOEHHUS IO OCHOBHBIM TE€MaM
IPOrpaMMBl;

— peuienue pU3MUYECKUX 3a7a4 B IOMALTHUX YCIOBUSX;

— TOATOTOBKAa OTBETOB HAa BOMPOCHI JOMyCKa K BBIMOJIHEHHIO paboOT 1abopaTOpPHOIO
NpakTUKyMa U THCbMEHHBIX OTYETOB IO PE3yJIbTaTaM UX BBITIOTHEHUSI.

Conep:xaHnue TeKyuei aTrecTanum:

— 3HaHHE TEOPETUYECKOT0 MaTeprala 10 OCHOBHBIM TeMaM JUCIUIUIHHEI,

— HaBBIKH MPOBEICHUS (PU3HUUECKOT0 IKCIIEPUMEHTa U 00pabOTKH €ro pe3ybTaToB.

@opMbI KOHTPOJISI TEKYIIEH aTTecTAluM:

— KOHTPOJIb KauecTBa YCBOCHHS TEOPETUYECKOT0 MaTepuala OCyIIecTBiseTcs ¢dopme
TEMAaTUYECKHX OMPOCOB;

— KOHTpOJIb SKCIEPUMEHTANBHBIX YMEHHUH W HABBIKOB OCYIIECTBIseTCS B ¢dopMme
cobeceI0BaHUI MPH 3a4eTax Pe3yJIbTaTOB BBHIMOJIHEHUS W OGOPMIICHHS KaKIOH J1abopaTOpHOU
paboTHI.

Bonpocsl caMOKOHTPOJIA 110 pa3jiejiam:

Paznen 1. U3smepuTe/ibHbIH NPAKTUKYM. MexaHuKA.

1. Yro npexacrasisietr coboit n3mepenue? M3 Kkakux 371€MEHTOB OHO COCTOUT?

2. [Touemy u3MepeHne HEe MOXKET ObITh A0COTIOTHO TOYHBIM?

3. Kakue BUIBI W3MEPEHUN pa3IUYAIOT: a) MO POLy OOBEKTa U3MEPEHHs; 0) MO Crocoly
MOJIy4€HHUs pe3yJibTaTa; B) 10 BUAY pe3yibTara?

4. Kakue n3MepeHus Ha3bIBalOT: MIPSIMbIMU, KOCBEHHBIMU ?

5. IlpuBectn ocHOBHBIE equHuUIIbI cucTeMbl CH. Kakue 3agaun MOKHO pemiaTh Ha OCHOBE
TEOPHH Pa3MEPHOCTEH (HU3NIECKUX BETMUHUH?

6. [IpuBecTn Ki1accupuKaMOHHBIE TApaAMETPhl U3MEPUTETbHBIX TpruoopoB (MII).

7. Kak omnpepenstorcsa: uyBcTBUTENbHOCTh HWII, TOuHOCTH M3MepeHus, Npenen U LieHa
neJeHus’?

8. Uto Takoe — metoa uzMepenus? [IpuBectu kiaccu(puKauo METOI0B U3MEPEHUH.

9. B uem cocrosT: a) HyneBoil Meton; 0) auddepeHuaibHbIi (Pa3HOCTHBIN) METO; B)
METOJ 3aMELICHHUS; T') METO/ COBIACHHUNA?

10. Kakne ommOKku w3MepeHUi Ha3bIBAIOT: a) aOCONIOTHBIMH; 0) OTHOCUTEIHHBIMH;, B)
CHUCTEMaTHYECKUMH; T') CIIy4allHbIMU; /1) IpOMaxamu?

11. Kak MOXHO yCTpaHsATh CUCTEMATUYECKUE OLIUOKU?

12. Jlatb ompenesneHus: a) BEPOATHOCTH ciyyaiiHON (usuueckoil Bennuunsl (CDOB); 6)
¢bynkuuu pacnpenenenus BepositHocteit COB; B) cpeanero 3nauenuss COB; r) cpennero
abcomroTHOro OTKIOHEeHUS (ommbkn) COB; n) nucnepcuu CDOB.
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13. Kak BbIpaxkaroTcsd MNEPEYUCICHHBIE BBIIIE I1APAMETPhl U1 HENPEPBIBHBIX H
JUCKPETHBIX CIy4YaiHbIX (PU3NUECKUX BETHUMH?

14. KakoBwl cBoiicTBa (yHKIMU pacnupeneneHusi ['aycca? Ilouemy e€ Ha3pIBalOT —
HOpMaJbHON?

15. Kak 3aBUCAT CTaTMCTUYECKUE XAPAKTEPUCTUKH CIy4allHOM BEJIMYMHBI OT KOJIWYECTBA
e€ ucnbITaHui (u3MepeHuit)?

16. Kakue MeTo1pl IPUMEHSIOTCS 1711 00paOOTKHU pe3yIbTaTOB U3MEPEHHI?

17. B yemM cocTOMT MeToi cpefaHeil aOCONIOTHON OMMOKM (CTaTUCTUYECKHUi): a) MpHu
MPSIMBIX U3MEPEHHUAX; 0) IPU MPOBEIEHUU KOCBEHHBIX U3MEPEHUIN?

18. B uem coctout nuddepeHmanbHbiii MeToa 00paboTKH pe3yIbTaTOB U3MEPEHUN?

19. Kak 3anuchIBaeTCsl OKOHYATEIbHBINA PE3YIbTAT U3MEPEHUHN U €T0 MOTPEIIHOCT?

20. OTBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI B OMUCAHUIX Ja00paTOPHBIX PadoT.

21. Kakum 00pa3oM MOKHO HCIOJB30BAaTh KOMITBIOTEP MPH MOCTAHOBKE W TPOBEICHUH
(bu3nUecKoro sKcrnepuMeHTa?

22. JlaitTe onpeaeneHne MEXaHMUeCKOTO IBHYKCHHUS.

23. Chopmynupyiite mpeaMeT U 3a1a4i MEXaHUKU.

24. IlpuBenute CTpYKTYpy Kypca.

25. Chopmynupyiite, 4eM 3aHUMAIOTCS Pa3IMUHbIe Pa3/Iesibl MEXaHUKU.

26. JlaiiTe KpaTKUii HICTOPUIECKUN 0030p pa3BUTHSI MEXaHHUKH.

27. Kakue Tena MOYKHO CUMTATh MaTepuaabHoi Toukor (MT)?

28. Uro npencrasisieT coboit cuctema orcyera (CO)?

29. Kakue cymecTBYIOT ClIOCOOBI 3a/TaHMsI TIOJIOKEHHS M OTTMCaHus BHOKeHHSI MT?

30. MaiiTe ompeneneHUs OCHOBHBIM XapaKTEpPUCTHKAM JABHXKEHUS (TpaeKTopHus,
NyTh, IEpEMEIIECHNE, CPEAHAS 1 MTHOBEHHAsI CKOPOCTH, YCKOPEHHUE).

31. IlpuBenute ypaBHEHUS U TpaQUKHd 3aBUCUMOCTEH NYyTH H CKOPOCTH OT
BPEMEHU AJI NPAMOJUHEHHOTO0 pABHOMEPHOTO U PABHONEPEMEHHOTO ABUKEHUA.

32. ChopmynupyiiTe 3aKOH CI0KEHUS CKOPOCTEH.

33. B dyem 3akmrouaercs ocHoBHas 3a1adya KMT? KakoBel myTu ee pemieHus?

34. Onuimunrte KMHEMATUYECKUE XAPAKTEPUCTHKH DPABHOMEPHOIO M PAaBHOIEPEMEHHOIO
nBxkeHus MT no okpy’>KHOCTH.

35. JlaiiTe onpeneneHyuss HOpMajabHOMY, TAHI€HIIMAJIbHOMY U MOJHOMY YCKOPEHHUSIM.

36. ChopmynupyiiTe OCHOBHBIC 33/1a4U JUHAMUKH.

37. BBenute MOHSATHS MACChl U CUJIBI.

38. [IpuBeaute nepsbiii 3akoH HeroTona. [{na kakux CO OH BbINOJIHAETCS ?

39. ChopmynupyiiTe U 3aTUIIATE BTOPOi 3aKk0H HproTOHA.

40. ITpuBenuTe 3aKOH CJIOKEHUE CHUIL.

41. Kakyro poip B KJIaCCUUECKON MEXaHUKE UTpaeT TpeTuil 3akoH HproToHa?

42. OxapakTepu3yWTe BHJIBl CHJ B MEXaHUKE (CWJIBI TPEHHS, CHJIBl YIPYTOCTH, CHIIbI
CONPOTHUBIICHUS CPEBI).

43. ChopMmynupyiTe 1 3alMHIIATE 3aKOH BCEMUPHOTO TATOTEHUS.

44. B yeM 0COOEHHOCTH YCKOPEHUS CBOOOIHOTO TaIeHuUs?

45. Pa3BequTe NOHATHSA CHJIA TSKECTH U BEC TeEA.

46. Jlalite onpeaeneHuss NOHATUAM UMITYJIbC CUJIBI MU UMITYJIBC TEJa.

47. ChopmynupyiTe 3aKOH COXpaHEHUS] UMIYyJIbCa.

48. B yueM 0COOEHHOCTH NPUMEHEHHUS 3aKOHA COXPAaHEHHS UMITyJbCa HAa MPAaKTUKeE?

49. Kakoe nBUKEHHUE HA3BIBAIOT PEAKTUBHBIM JIBUKECHUEM ?

50. [IpuBeauTe npuMepbl p€aKTUBHOI'O JIBUXKEHMUS.

51. JlaiiTe omnpeaelieHHWe TMOHITHIO paboTa CUJIbl, TpuUBEeAUTEe TrpaduydecKoe
MPECTaBICHUE PAOOTHI.

52. JlaiiTe onpeaeeHue MOHITUIO MOIIHOCTb CUJIBL.

53. B Kakux eIuHHUIIAX U3MEPSIOTCS padoTa U MOIIHOCTB?

54. laiTe onpeAeeHUE MOHITUIO MEXaAHUYECKAs SHEPTUSL.

55. Kakue BBIAENAIOT BUIBI MEXaHUYECKON dHEepruu?
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56. ChopmynupyiTe 3aKOH COXPaHEHUS YHEPTHUU B MEXaHUKE.

57. IlpuBeauTe KUHEMATUYECKUE XapaKTEPUCTUKH BPAIATEIbHOTO JBUKECHMSL.

58. JlaiiTe onpenesieHnss MOMEHTY CUJIbI, MOMEHTY I1apbl CHIL

59. Kak onpenensiercs pabota MOMEHTA CHIIbI?

60. [laiiTe onpeneneHre KWUHETUYECKOM SHEPTUU BPALLATEIbHOTO IBHKEHUSI.

61. Uro Takoe MomeHT nHepuun? Kak ero BeIUUCISAIOT?

62. Chopmymupyiite Teopemy lITeiinepa.

63. 3anuinTe U MOSICHUTE OCHOBHOE YPaBHEHUE JUHAMUKH BPAILIATEIbHOTO ABUKECHUS.

64. B yem 3aKJII04ar0TCsl yCJIOBHSI pABHOBECHS TBEPAOTO Tea?

65. Uto Ha3bIBalOT rugpocTatnueckuM AasienueM? Chopmymnupyiite 3axon [Tackans.

66. [NosicanTe pru3muecKuii cMbICT aTMOC(HEPHOTO JTABICHUSI.

67. Chopmynupyiite 3akoH ApXuMeza, 3aulIuTe BeTUIHHY CHIIBI ApXUMea.

68. Kakoe nBrykeHNE HAa3bIBAIOT CTALIMOHAPHBIM TEUEHUEM KHUIAKOCTHU?

69. 3anuinTe U MOSICHUTE YpaBHEHUE HEPAZPBIBHOCTU CTPYH.

70. ChopmynupyiTe 3aKoH bepHyIH 1715 uaeanbHOM )KUIKOCTH U CJIEICTBUS U3 HETO.

71. Kakoe nBu»KeHUE HAa3bIBAIOT TAPMOHUYECKUM KoJiebaHnuem?

72. Ilox neWicTBHEM KaKMX CHUJI BOBHUKAIOT FaApMOHMYECKHE KOoeOaHus?

73. IlpuBeauTe U MOSCHUTE YpPaBHEHHs ABMKCHUS MPOCTEHIINX KOJIeOaTENbHBIX CHUCTEM
(Ipy>KMHHOTO ¥ MaTeMaTU4YECKOI0 MasiTHUKOB).

74. Kakyto ¢pu3znyecKyro MOJeNb Ha3bIBAlOT FTAPMOHHYECKUM OCIHILISTOPOM?

75. Kakue konebaHus Ha3bIBAIOT BBIHYKJICHHBIMH KosiebanusMu? Kora oHM BO3HUKAIOT?

76. JlaiiTte omnpeneneHue sBIEHUIO pe3oHaHca. Korga BosHukaer pes3oHaHc? Kak
nposisisiercs? [IpuBeaure npumepsl.

77. UTo Ha3BIBAIOT BOJHOBELIM IBUKEHUEM?

78. 3anumuTe U NOSICHUTE YpaBHEHUE FrapPMOHUYECKON BOJIHBI.

79. Uto mpeacTaBisOT cO0O0M 3BYKOBBIE BOJTHBI?

80. IIpuBeaure (HpU3NOTOTHIECKUE XaPAKTEPUCTUKHU 3BYKa.

81. OnuiuTe XapakTepHble HCTOYHUKH U TPUEMHHUKH 3BYKa.

82. Kak ycTpoeH ci1yxoBo# anmnapar 4yejaoBeka?

83. 3anmmute 3akoH Bebepa - DexHepa.

84. Yro nmpencrapnseT co0oii AuarpaMmma CIabIIIMMOCTH?

85. B uem cocrout addext omnepa?

86. OxapakTepu3yiTe yiabTpa3ByK, IPUBEIUTE €r0 CBOMCTBA.

87. OxapakTepu3yiite HHPPa3BYK, IPUBEINUTE €0 CBOKWCTBA.

Pa3nes 2. MoJsekyasipHast pu3nKa M1 TEePMOJAUHAMHUKA.

1. Kakue siBII€HHSI OTHOCST K TEIIJIOBBIM SIBJICHUSAM?

2. laiiTe onpe/esieHne OHATUIO «KMaKpOCUCTEMAY.

3. B ueM 3akioyaeTcsi MOJIEKYJISIPHO-KUHETHUECKUH MOIXOJ K H3YYEHHMIO TEeIIOBBIX
SIBICHUI?

4. B yeM 3aKJII0YAETCS CTATUCTUYECKUN MOJXO0/1 K U3YUYECHHIO TETUIOBBIX SIBJICHUMN?

5. B yem 3aknrovaercs TEpMOAMHAMUUYECKUN OIX0/ K U3YUYEHHUIO TEIUIOBBIX SIBJICHUN?

6. ChopmMmynupyiTe 3a1a4u TEPMOTUHAMUKH.

7. ChopmynupyiTe 3a1a4u CTATUCTUICCKON (DU3HKH.

8. OnpenenuTe COCTOSTHUE TEINIOBOTO PAaBHOBECHSI.

9. YTo MOHMMAIOT O] TEPMUHOM «pEJIaKcallus» B TEOPUU TEIUIOBBIX SIBJICHUI?

10. [laiiTe ompeneneHUE TMOHATUIO «TEMIIEpATypa» € TOYKM 3PEHHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U TEPMOJINHAMUKH.

11. DMnupudeckas 1 aOCOJIIOTHAS IIKaIa TEMIIEpaTyp.

12. Kakue npoueccsl OTHOCAT K U30Mpolieccam?

13. IIpuBenute 3akoubl boitnsi-Mapuotra, I'eii-JIroccaka, [aps.

14. ITpuBenute 3akonbl JlanbToHa 1 ABOraapo.

15. 3anummre ypaBHenue MenneneeBa-KnanelpoHna.

16. IlpuBenute ocHoBHBIE MoNokeHUsT MKT, naiitTe ux onbITHOE 000CHOBAHUE.
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17. Kakoii ra3 Ha3pIBaIOT UJCATHHBIM?

18. Kakoe ypaBHEHME Ha3bIBalOT «OCHOBHOE ypaBHeHHe MKT», mouemy?

19. IlpuBenute cneactBust u3 ocHoBHoro ypasHenus MKT.

20. Yro nokasbIBaeT pacupenenenue Makcsesia?

21. Kak u3MEHSAIOTCS XapaKTepUCTUKU pacrlpeneiaeHuss MakcBemna Npu H3MEHEHUU
TEMIEPATYPHI?

22. Onumute oneithl HITepHa u Dnbapumka.

23. Yro xapakrepusyeT bapomerpuueckas popmysa?

24. B ueM 3akirovyaeTcsi 3HaueHue onbiToB [leppena?

25. Kakumu mapameTpaMu (BEIMYMHAMH) OIUCBHIBAIOT COCTOSIHME€ CHUCTEMBI B
TEPMOJUHAMHUKE?

26. Onpenenure U MOSICHUTE MOHSATHE «BHYTPEHHSS YHEPTHS.

27. Onpenenure U MOsSICHUTE MOHSATHE «KOJMYECTBO TEIIIOTHD.

28. Kak onpenenstoT B TepMOAMHAMUKE ITOHATHE «PaboTa?

29. ChopmynupyiiTe u 3anumute neppoe Hadano repmoanHamuku (ITHT).

30. [aiiTe onpeneneHne MOHITHIO «TEIUIOEMKOCTbY, IPUBEIUTE KiIacCU(UKAIIHIO.

31. YUro otpakaer ypaBHeHue Maiiepa?

32. Kak npoTekaroT aarnabaTHuecKuil ¥ MOJUTPOITUYSCKHUI MPOIECChI?

33. Kaxkoii npouecc Ha3biBaroT 1ukiaoM? [IpuBennre npuMepsl.

34. OnummmuTe paboTy TEIJIOBOW M XOJIOAMIBHOM MAIlIUHBI.

35. Yem nmpumeuatenen uuki Kapuo? Kak onpenensiercs ero KIT?

36. [laiiTe onpeiesieHUe MOHITUIO «IHTPOIHUSI»?

37. ChopMmynupyiiTe U 3aNUIIATE BTOpoe Hadano tepmoauHamuku (BHT).

38. ChopmynupyiiTe 1 000CHYHUTE TPAHHIIBI TPUMEHUMOCTH 3aKOHOB TEPMOAMHAMUKH.

39. UeMm oTiiMyaeTcs peanbHbIi ra3 OT UA€aTbHOTr0?

40. 3anummuTe ¥ MOsICHUTE ypaBHeHHe Ban-nep-Baanbca.

41. B yem paznuune TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX U30TEPM PEATLHOrO raza’?

42. [TosicHuTe 0COOCHHOCTH CTPOCHHMSI JKUJIKOCTCH.

43. [IpuBenuTe OCHOBHBIE CBOMCTBA KHIKOCTEH.

44. Onuuure sSBJICHUE MOBEPXHOCTHOIO HATSKEHHUS.

45. Ot yero 3aBUCHT KOAPDUITUEHT MTOBEPXHOCTHOTO HATSHKCHUS?

46. B ueMm 3akiroyaeTcs sSIBJICHHE CMAYMBaHU?

47. Yro onpenensier aaBieHue Jlammaca?

48. Kak nposBIsOTCA KallWUISPHbIE SBJICHUSA?

49. IlpuBenuTe KJIacCU(PHUKAINIO TBEPABIX Tel. [loscHuTe 0COOEHHOCTH HX CTPOCHHUSL.

50. CpaBHHTE CBOWMCTBA KPUCTALTUYECKUX U aMOP(HBIX TEII.

51. B uem 3axirouaercsi sBJIEHUE TEIUIOBOTO pacliupeHus Teepabix Ten? I[lpuBenurte
000CHOBaHUE.

52. Jlalite onpenencHue MOHATHIO «(}a3a BemecTBay. [1osicCHUTE OTIMYME OT arperaTHoro
COCTOSTHUSI BEIIECTBA.

53. IlpuBenuTe ycioBus paBHOBECHS IBYX (ha3 BEIIECTRA.

54. JlaiiTe onpeneieHue MOHATHIO «()a30BBIM MEPEX0.1».

55. B yem ocobenHOCTH (Pa30BbIX Mepexo10B mnepBoro poaa? IlpuBeaure npumepsl.

56. Kak onpenensiercs Teruiota ¢ha3oBoro nepexoaa?

57. 3anumure u nosicuute ypasHenue Kianelipona-Knaysuyca.

59. Hapucyiite nuarpaMmy COCTOSIHUSI BEIIECTBA.

60. IIpuBeaure npuMepsl (a30BbIX MEPEXOI0B BTOPOTO poJa.

Pa3znen 3. DiieKTpr4ecTBO 1 MATHETU3M.

1. Kakue B3aumogeiictBus B [lpupose Ha3bpiBatoT yHIaMEHTAIBHBIMU?

2. JlaliTe X KpaTKytO XapaKTEPUCTHKY.

3. B uem 3aKi1r04aroTCs IJIaBHbIE TPU3HAKH MOJIS KaK 0c000ro BUa MaTepuu?

4. O0OBsICHUTE 3HAUEHUE PJIEKTPOMArHUTHBIX B3auMoieicTBuUil B [Ipupoae u TexHuKe.

5. Chopmynupyiite 3a1a4u Kypca, IPUBEAUTE €ro OOIIYI0 CTPYKTYpY.
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6. [laiiTe onpeneneHue 3eKTPUIECKOro 3apsiia.

7. B 4em cocTOuT 3i1eKTpu3anus Ten?

8. ChopmynupyiTe 3aKOH COXpaHEHHS 3apsia.

9. Uem noaTBepKAAETCS TUCKPETHOCTh M MHBAPUAHTHOCTH 3apsaa?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.

Chopmynupyiite 3akon Kyiona.
OO0bsicHuTe HPU3MUYECKUN CMBICT TUIIEKTPUIECKON MPOHUIIAEMOCTH CPEIbI.
B kakux equnuiax uzmepsiercs 3apsia’?
Cdopmynupyiite nonstue snekrpocrarudeckoro nois (ICII).
Jaiite onpenenenre HaIPsS>)KEHHOCTH JIEKTPOCTATUYECKOTO TOJISL.
Yro HazpIBarOT MuHUEHN HanpspkeHHocTH JCII?
Kaxk paccuntarh Hanps>KEHHOCTD TMOJISI TOYEYHOTO 3apsiaa?
B uem cocTouT MpUHIINI CYyTePIIO3UIIUU?
Urto HazwiBaeTcst moteHuaniom DCII?
Ort uero 3aBucHT paboTa 1o nepemenieHuro 3apsaaa 8 ICII?
Kaxk pacnonoxeHbl SKBUTIOTEHIIMAIbHBIEC TOBEPXHOCTU U JTMHUHU HANPSHKEHHOCTH?
B xakux equHuiiax uaMepsieTcs: HanpspkeHHOCTh DCIT?
Kaxkue BemecTBa Ha3bIBAIOT MPOBOJIHUKAMU U JUIICKTPUKAMU?
UYTo Ha3bIBAIOT 3JEKTPOEMKOCTHIO TPOBOAHKUKA? OT 4ero oHa 3aBUCUT?
KakoBbI e TMHUITBI U3MEPEHHS DIIEKTPOEMKOCTU?
Yro Takoe KoHAeHcaTop?
Kak paccuntarh eMKOCTh IJIOCKOTO KOHJIeHcaTopa?
Kak paccunrtats eMKOCTh OaTapen KOHAEHCATOPOB?
JHaiiTe onpeneneHue 3JIEKTPUIECKOro TOKa?
Urto npuHUMaeTCs 3a BEIMYUHY TOKa?
Brectu nonsiTue HanpsHKEHUS HA YYACTKE LIETIH.
Chopmymnupyiite 3akoH Oma 1j1s ydacTKa IeTu.
Kak paccunrarh conpoTuBiieHHE NPOBOJIHUKA C OJTHOPOJHBIM CEUEHUEM?
OO6bsicuutTe (HpU3NMYECKUN CMBICT YIEIBHOTO COMPOTHUBRIICHUS BEIIECTBA.
Kaxk ynenbHOe conpoTuBiIeHHE METaslla 3aBUCUT OT TEMIEPaTyphl?
Chopmymnupyiite 3akoH Jxoynsa-Jlenna.
Chopmynupyiite 3axkon OMa JIs TOJIHOM HIETIH.
KaxoB ¢usznueckuii cMbici dekTpoaprkymieit cuibl (3/1C) ncrounnka Toka?
Cdopmynupyiite 1 u 2 npaBuna Kupxroga.
KakoBa npupojia Toka B MeTayiax?
KaxkoBa npupojia Toka B 3J1eKTpOauTaX?
ChopmynupyiiTe 3aKOHBI AIEKTPOJIN3a. PacckaxuTe o MpUMEHEHUH dJIEKTPOJIH3A.
KaxoBa npupoza Toka B razax?
Kakwue pa3psabl B ra3ax Ha3bIBaIOTCS HECAMOCTOSITENILHBIMUA U CAMOCTOSITENIbHBIMU?
Kaxkue BemiecTBa Ha3bIBAIOT MOTYNPOBOAHUKAMU?
Uto Ha3BIBAIOT COOCTBEHHOW U MTPUMECHOH MPOBOIUMOCTHIO?
HazoBute 0CHOBHBIE TPUMEHEHUS MTOTYIIPOBOIHUKOB.
[aiiTe onpeneneHne NOHITUIO MAarHUTHOE TOJIE.
UTo Ha3bIBAIOT MHAYKIMEN U HATPSHKEHHOCThIO MArHUTHOTO MOJIs17
UeMm oTnuyaloTCid JUHUM HANPSHYKEHHOCTH W JIMHUM MAarHUTHOW MHIYKIUU OT

COOTBCTCTBYHOIINUX JIMHUMI QJICKTPOCTATUYCCKOTI'O moJs?

50.
51.
52.
53.

ChopmynupyiiTe U mosiCHUTE puCyHKOM 3aKkoH bruo-Capapa-Jlammaca.
Cdopmynupyiite 3akoH Amrepa. KakoBbl BenTu4rHa U HampaBieHUe cuiibl Ammepa?
KakoBbl BentmunHa 1 HanpasiieHue cuiibl Jlopenma?

[Ipoananusupyiire nposiBiieHue cuibl JIopeHua npu pa3InyHbIX OPUEHTALUAX BEKTOpa

CKOpPOCTH Sapfl)KeHHOﬁ HYaCTHIBI B MAarHUTHOM IIOJIC.

54.
55.
56.

B uem cocTouT sIBJI€HUE 3JIEKTPOMArHUTHON UHIYKIIUH?
ChopmynupyiiTe 3aK0H dJEKTpOMArHUTHOU nHIyKinu Dapazes.
ChopmynupyiiTe u mosicCHUTE Ha puMepe npasuio JIeHa.
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57. B kakux eIMHULAX U3MEPSAETCS NOTOK MarHUTHOM MHIYKIUH?
58. B ueM cocTouT sIBJIEHNE CAMOUHIYKIUU?
59. Uto Ha3bIBalOT KOJIeOATENbHBIM KOHTYPOM?
60. YTo Ha3bIBAIOT JIEKTPOMArHUTHBIMH KOJIe0aHUAMHU ?
61. Ilpu xakux ycnoBusxX KojeOaHUs B KOHTYpe OyayT He3aTyXarollUMH, 3aTyXarolUMU U
anepuoANYECKUMHA?
62. OT KaKuX BEJIMYMH U KaK 3aBUCHUT MEPUOJ] COOCTBEHHBIX KOJIEOAHUI B KOHTYpe?
63. Uro npuHuMaetcs 3a 3¢ GeKTUBHOE 3HAaUCHHUE IEPEMEHHOTO TOKa?
64. UTo Ha3bIBaIOT 3JIEKTPOMAarHUTHON BOJIHOM?
65. Uto 6bu10 0OHaApyxkeHOo ombiTamu [ epua?
Pa3nea 4. Ontuka. KBantoBas gusuka.
. I300pa3ute mikamy 3IeKTPOMAarHUTHBIX BOJH.
. JlaiiTe KpaTKyI0 XapaKTepUCTUKY OT/EIbHBIX YUaCTKOB.
. Kakue ygacTku OTHOCAT K ONTHYECKOMY JUANa30Hy?
. [IpuBeaute o010 CTPYKTYpPY Kypca.
. 3anMIIMTe BEIMYUHY CKOPOCTH CBETAa B BAKyyMe.
. Pacckaxxute 00 SKCIepUMEHTAIBHBIX METOAAX ONPEACIICHHSI CKOPOCTH CBETA.
. KpaTko onummmure uctoputo pasBuTHs NpeACTaBICHUN O IPUPOJIE CBETA.
. Chopmymnupyiite ocHOBHBIE 3aKOHBI ['O.
. B yem 3akmrouaercst npuHiun @epma?
10. Yto nmokasbiBaeT aOCOIIOTHBIN MOKa3aTeNb MPETOMICHUS ?
11. YUTo noka3piBa€T OTHOCUTEIBHBIN MOKA3aTEIb IPEIOMICHUS ?
12. Kakoii 00beKT Ha3bIBatOT JTMH301? Kakyto JIMH3Y MOKHO CUNTATh TOHKOM?
13. IlpuBeauTe U MOSICHUTE XapaKTEPUCTUKU TOHKUX JIMH3.
14. Hanmmure u nosicaute (GopMyiTy TOHKOM JTHH3HI.
15. Kakue n1H3bI HA3bIBAIOT COOMPAIOIIMMY, a KaKUe PacCEenBalOIIUMU?
16. Kakue nzo0paskeHus Jar0T COOMPAIONIUE JTMH3BI?
17. Kakue n300pa>keHHsI Tal0T pacCEUBAIOIITUE JIMH3BI?
18. INosicHUTE METOTUKY MTOCTPOSHUS U300paKEHUH B TMH3AX.
19. Kakue TpeGoBaHUs MPEIBABISAIOT K 00BEKTHBY MUKpockona? [Touemy?
20. Kakue TpeOoBaHUS MPEABSBIISIOT K 00bEKTHBY 3pUTEIbHON TpyObI? [Touemy?
21. OxapakTepu3yuTe ria3 Kak ONTUYECKYIO CUCTEMY.
22. Yto Ha3bIBAIOT abeppaiusiMu JTUH3?
20. [IpuBeauTe OCHOBHBIC BHJIBI abeppaluii, yCIOBUs WX HAOIIOICHUS U MTPOSIBIICHUE.
21. Yem 3anumaetcst poromerpusi?
22. IlpuBenute OCHOBHBIEC (POTOMETPUYECKUE BEIMUMHBI U €IMHULIBI X U3MEPEHHUS.
23. IlpuBenuTe OCHOBHBIE XapAaKTEPUCTUKH CBETOBOM BOJIHBI.
24. B yem 3akirovaeTcs npuHun [ 'rorrenca?
25. JlaiiTe onpeneneHre UHTEPPEPEHITUU CBETA.
26. Kakue uCTOYHUKHU HA3bIBAIOT KOT€PEHTHBIMU?
27. IlpuBenuTe U MOSICHUTE METO/IbI MOTYYEHHSI KOTEPEHTHBIX CBETOBBIX BOJIH.
28. Onpenenure NOHATUS «ONTUYECKAs IJIMHA MMyTH» U «ONTHYECKAasi pa3HOCTh X0J1a».
29. IIpuBenuTe U NOSCHUTE YCIOBUS HAOIIOAEHUS MaxX U min MpH UHTEPHEPEHIIUH.
30. IlpuBenute W TMOSCHUTE YCIOBUSA HAOJIOACHHMS mMax W min mpu WHTEpPEpeHINH B
IJIOCKONapAJIJIEIbHBIX TUIACTHHKAX M TOHKHUX IJIEHKAX.
31. B 4em 3akio4aroTCsi 0OCOOCHHOCTH WMHTEPHEPEHIIMOHHBIX KApPTUH B MPOXOIAIIEM U
OTpaXECHHOM CBeETE?
32. Kakoii 3pekT Ha3bIBaIOT MPOCBETIICHUEM ONITUKH ?
33. I'me v 151 4ero Ha MpaKTUKE MPUMEHSIOT HHTepdepeHLnto?
34. B yem 3axirovaeTcs siBjieHue Audpakiuu cBeTa?
35. B yem 3akir04aeTcs M 4To MO3BOJIAET O0BACHUTH MeTO/] 30H Dpenens?
36. Jlaiite onpenenenue qudpakuun OpayHrodepa.
37. Kakoit onTHYeCKUi HHCTPYMEHT Ha3bIBAIOT TU(PPAKIIMOHHOMN pereTKon?

O 00 1NN B W —
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38.
39.
40.
. UTo Ha3bIBAIOT pa3pelaroiei ciocoOHOCThIO AU(PAKIIMOHHON perieTKu?
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
. Kakue BpIgenstoT ciekTpsl noromeHust? B yem 3akiroyaercsi CieKTpajabHbIi aHaIu3?
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

41

53

71

3anuiuTe U NosicHUTE GopMyity AUPPAKIIMOHHON PEIIETKH.
[IpuBenute 0cOOEHHOCTH TUCTIEPCUH AU(PPAKITUOHHON PELIETKH.
Kak Bnusier nudpaxius cBeTa Ha Ka4eCTBO ONTHYECKUX U300pakeHni?

['me u ny1s1 9ero Ha MpaKTUKE TPUMEHSIOT TU(PPAKITMOHHBIC PEIICTKH?
Hapucyiite 351eKTpOMarHuTHYIO BOJIHY.

Kaxoii cBeT Ha3pIBatOT nosisipu3oBaHHbIM? Kakoi CBET Ha3bIBAIOT €CTECTBEHHBIM?
[IpuBeanTe U MOSCHUTE CLIOCOOBI MOTYUYEHHS MOISIPU30BAHHOTO CBETA.
3anuiuTe U MOsICHUTE 3aK0oH Manoca.

3anuimuTe U MOosICHUTE 3aKOH bprocrepa.

UTto Ha3bIBalOT UCKYCCTBEHHON aHU30TPONUEN?

B uem 3akmrouaercs sBI€HHE TUCIIEPCUU CBETa?

B 4em pa3Huia aucnepcuu B pu3Me U Ha JUQPPaKINOHHON pemeTke?
Kakyro nucnepcuto Ha3bIBatOT HOPMAJIBHOM, a KAKyl0 aHOMAJIbHOM ?

B uewm 3akirouaeTcs siBiieHHE NOTIIONIEHN cBeTa? 3anumuTe 3aKoH byrepa.

B uem 3akirouaercs sBJII€HHE TEIUIOBOTO U3NydeHus? B yem ero oco6eHHOCTh?
Kakue Tena Ha3piBatoT: aOCOIIOTHO YEPHBIM TEJIOM, O€JIBIM TEJIOM, CEPBIM TEJIOM?
3amumute u osicante 3akoH Credana-bonbimana.

Kak 3aBucuT sHepreruyeckasi CBETUMOCTh Tella OT TEMIEpaTyphbl OKpY>Karolieil cpeapl?
3anumnTe U MOsSICHUTE 3aKOH cMeleHus: Buna.

B uem 3axmrouaercs runoresa [manka o kBantax? 3anummre Gopmyiy [Tnanka.
Kakoe siBinenue HazpiBatoT poToddppexrom?

Kaxkue Beigenstor Buasl pororpdexra? B uem nx ocobeHHOCTH?

[IpuBeaure u noscuure 3akoHbl CTOJIETOBA.

3anuImnTe U MOSCHUTE ypaBHEHHE DWHINTEHHA 1 poTodddekTa.

Kak teopust DitHmreliHa 00bscHseT 3akoHbI CToNeToBa?

[TpuBenuTe mpuMepsl MPAKTUUECKOTO UCTIOIB30BaHUs sBIeHUS PoToddexTa.
Kak onpenensitorcst Macca U UMITyJbe (poToHA?

Kak ompenensiercst Benu4ynHa qaBieHus cBera?

B uem nposiBisieTcst KyanusM IpUpobl CBeTa?

Jaiite onpeneneHre NOHATUIO «KBAHT.

[lepeuncnure siBIEeHUs, YKa3bIBAIOIINE HA KBAHTOBYIO IPUPOAY U3ITyUEHUS.

. ChopmynupyiiTe npeaMeT KBAaHTOBON (PU3UKH, TPUBEAUTE OOIIYIO0 CTPYKTYpPY Kypca.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

KpaTko onummre HCTOPUIO pa3BUTHSI KBAHTOBOM (PU3HKH.

Onumute moaenu atroma Tomcona u Pezepdopaa.

[IpuBenuTe HKCIEpUMEHTAIBHYIO CXeMY OIBITOB Pesepdopaa.

Hapucyiite ceprnanbHyt0 3aBUCUMOCTB B CIIEKTPE aTOMa BOJOPO/JIA.

Kakas u3 cepuii nexxut B Buaumont odnactu? [osicaure hopmyny bansmepa.
ChopmynupyiiTe u nosicHuTe noctynarsl bopa. Kakue 3agaun onun pemaroT?
Onuiute u nosiciute onbIT @panka u ['epua.

B dem nposiBisieTcst orpaHUueHHOCTh Teopuu bopa?

Cdopmynupyiite runoresy ne bpoits.

Onummte onbIThl [{pBHCCOHA U J[Xkepmepa.

B uem 3akirouaeTcsi yHuBEpPCAIbHOCTD KOPILYCKYJISIPHO-BOJIHOBOIO Ayanu3ma?
3anuIInTe U MOSCHUTE COOTHOUIEHUE HEONPEEIEHHOCTEM.

Kak ono nposiBisierca? Ilpuseaure npumep.

Kakue 3HaueHHs SJHEPIUU MOKET IPUHUMATD JIEKTPOH B aTroMe?

[Toyemy riaaBHOE KBAHTOBOE YMCJIO HA3BIBAIOT TJIABHBIM?

Kakwue ele KBaHTOBBIE YKCIIa OTPAKalOT COCTOSIHUE 3JIEKTPOHA B aToMe?
Kaxue 3naueHns OHM MOTYT IPUHUMATh?

UTto Takoe CruH 3JIeKTpoHa?

Kaxkue gacTuipl Ha3bIBaIOT (hepMHOHAMHU, a Kakue 6030Hamu? [IpuBeauTe mpuMepsl.
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91. Chopmynupyiire npunuun [laynu.

92. Kak mpoucXOoaUT 3ar0JHEHHE AIEKTPOHHBIX 000JI04YeK B aTome?

93. [losicauTe CTPYKTYpYy MEepUOANIECKOI cucTemsbl diemenToB JI.M. Menneneesa.

94. Kakoe u31yueHre Ha3bIBAIOT PEHTTE€HOBCKUM ?

95. Kakyto poiib OHO CHITPajio B BBISCHEHUH CTPOEHUSI aTOMOB?

96. I'1e Ha mpakTUKE NPUMEHSIOT PEHTIT€HOBCKOE U3TyueHue?

97. Kak ycTpoeHbl U Kak paboTaroT j1a3ephl?

98. HazoBuTe pa3mepsl aToMa U siipa aTomMa. Y KaXUTe COCTaB siipa.

99. Kakwue sipa Ha3bIBAIOT H30TOIIAMH, KaKue n3odapamm?

100. Yro Ha3bIBalOT AeheKTOM Macchl siapa’?

101. Kak ompenensercst SHEprus CBs3M siapa’

102. Kakue cuiibl Ha3bIBAIOT SAI€PHBIMU?

103. Kaxkoii Bu QpyHIaMEHTATBHBIX B3aHMOICHCTBHI OHH OTPAYKAIOT?

104. MaliTe onpeneneHre paaioakKTUBHOCTH.

105. Tlepeuncnute 1 OXapakTepU3yHTE BUIBI PATHOAKTUBHOTO U3TYUCHUSI.

106. 3anuiyTe 3aKOH paIMOAKTUBHOTO pacmaja.

107. Kakoe BpeMs Ha3bIBAIOT MEPUOJIOM TTOJTypacnaaa?

108. TlpuBeauTte nmpaBuiia CMEIEHUs TS 0. - paciaaa u 3 - pacnajaa.

109. OxapakrepusyiiTe raMMa-u3Jy4eHue, IepeyrCInTe ero CBOMCTBRA.

110. Kakne siBIeHHs HA3bIBAIOT AJIEPHBIMU PEAKLUAMHA?

111. [IpuBeauTe OCHOBHBIE TUIIBI SIIEPHBIX PEAKLIUN.

112. Kak mpoucxondar peakuuu aesienus saep? Kakyro peakiuio Ha3bIBalOT UEMHOU?

113. Kak pabotaer sinepHsblil peakTop?

114. Yto Ha3BIBAIOT peakiuell CHHTe3a aTOMHBIX siaep? [IpuBenute npumep.

115. Ykaxure ycioBus NpOTEKaHUs peaKkLUEl CUHTE3A.

116. B ueM cocTosT mpoOsieMbl OCYIIECTBICHHUS YIPABISIEMBIX TEPMOSIIEPHBIX PEAKIIHIA?

117. OxapakTepu3yiTe KOCMUUECKOE U3ITyUEHHE.

118. Kakune gacTuirel Ha3piBatoT antudactuiamu? [pusenure mpumep.

119. Kakue 3aKkOHbl COXpPAaHEHHS BBINOJHAIOTCS [JIi BCEX THUIOB B3aUMOJCHCTBUM
3JIEMEHTAPHBIX YaCTHII?

120. Ha kakue rpynmbl JEiST 3J€MEHTapHble 4acTULbI? 3adyeM HY)KHAa THUIIOTE3a O
KBapkax?

7. YAEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBCIIEYEHUE

Ocnognaa numepamypa:

1. I'pabosckuii P.U. Kype ¢usuxu. M.: Akagemus, 2012. — 608 c.

2. I'paboBckuit P.1. Coopuuk 3a1a4 no pusuke. M.: Akagemus, 2012. — 128 c.

3. Kyszuenos, C.1. Kypc ¢usuku ¢ npumepamu pemieHus 3amad. Yacte . Mexanwuka.
Monekynsipras ¢usuka. TepMmoanHamuka [DIeKTpoHHBINH pecypc]: yuebHoe mocobue / C.U.
Ky3zueunos. CII6.: JIans, 2014. — 464 c.

4. Kysuenos, C.U. Kypc ¢usuku ¢ npumepamu perienus 3agad. Yacts II. DnekrpudectBo
u MaraetusM. Konebanus u BOJTHBI [ DIEKTPpOHHBIN pecypc]: yueonoe nocodue / C.M. Ky3Henos.
CII6.: Jlansb, 2014. — 416 c.

5. Kysuenos, C.M. Kypc ¢usuku ¢ nmpumepamu pemenus 3anad. Yacte III. Ontuka.
OcHoBBI aTOMHOM (U3UKH U KBAaHTOBOW MexaHUKU. DU3MKa aTOMHOTO siipa U 3JIEMEHTapHBIX
gacTHIl [ DIeKTpOHHBINA pecypc]: yaeoHoe mocodue / C. M. Kysuenos. CII6.: Jlans, 2014. — 336 c.

Jlonoanumenshasn numepamypa:

6. 3aiinens A.H. Ommbku usmepenuii pusnaeckux BennauH. CI16.: Jlans, 2009. — 112 c.

7. llomoB C.E., Mareee O.Il. Meronuueckue ykazaHusi Il OpraHu3aluu
CaMOCTOATENbHOW paboThl pu u3yueHnn ¢pusuku. — Hwknuit Tarun: HTICIIA, 2016. — 43c.

8. IIpockypsikoB A.B., 3pikoB B.B. JlaGopaTopHblii IpakTUKyM 1O pazfeny «MexaHuKay
Kypca obmeit ¢puzuku. Huwknunit Tarun: HTI'CIIA, 2011. — 64 c.
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9. Cagenbes, 1.B. CoopHuk BompocoB u 3amad no oodmen ¢usuke. CIIO.: Jlans, 2016.

292 c.
Ilpocpammmnoe ovecneuenue u Hnmepnem-pecypcol

http://fizzzika.narod.ru
http://www.school.mipt.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCIHUIIJINHbI
1. JlekunonHnas ayautopusi — 209A.
2. MynbTUMEIUATIPOCKTOP.
3. Kogorpammel, yueGHbIe (hUIBMBI U TAOIUIIBI, IPE3CHTALUHU K JIEKIUSIM H CEMUHApaM.
4. Cienmanu3upOBaHHBIN JIA0OPATOPHBINA KOMIUICKC:
4.1. Jlabopatopus «Mexanuka» — 111B.
4.2. Jlabopatopus «Momnekynsipaas ¢puznka» — 108B.
4.3. JIabopatopus «DnekrpuuectBo 1 Marnetusm» — 110B.
4.4. JTabopatopus «Ontuka» — 112B.
4.5. Jlabopatopus «KBanToBas ¢puzuka» — 101B.

22



