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PABOYAS [TIPOTPAMMA
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JlononHuTeNBHAS TIPOheccHoHaIbHas IPorpamMmma
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[Nporpamma npoQeccHOHANEHOH EPENOATOTOBKH

CocraBuTens: c.;//gff?w A.B. Apaxkenos
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3aBenyromnuit kadeapoi B.B.Tnsrues



2.1.
2.2.

3.1.
3.2.
3.3.

Conep:xkanue

[Tnanupyemble pe3yabTaThl 00yUeHUs TUCIHUITIHHBI (MOJTYJIIH )

Y4eOHO-TeMaTHUeCKUH IJIaH OCBOSHHSI TUCIUIUTMHBI (MOTYJIs)

Conepkanue paszienoB AUCIUIUTHHBI (MOTYIIs)

Pacnipenenenue Bu10B yueOHON pabOTHI O pa3/ienaM JAUCHUTUINHBI
(Motyis)

Y4eOHo-MeToAnYeCKOe 00ecTIeYeHUE TUCIUIUIUHBI (MOIYJIS)

OcHOBHas U JIONOJHUTENbHAS JIUTEpaTypa

[Tepuonuueckue u3ganus

Pecypcrnl cetu MHaTEpHET

@®oH/1 OLIEHOYHBIX CPEJICTB

W

—_—
— 5 © ©

12



ITosicHuTEIBLHASA 3aIIMCKA

Pabouas npoepamma Oucyunnunvl cocmagnena 8 COOMEEMCMBUU C YCMAHOBNIEHHbIMU
mpebogaHusMy N0 OONOJHUMENbHOU  NPOPDECCUOHALHOU — 00PA308AMENbHOU  NpocpaAMMe
Ileoazozuueckoe obpazosanue no npoepamme « Pusuxa» u « Mamemamuxay.

Pabouasa npoepamma npedcmasnsem co6oii cO80KYNHOCHb OUOAKMUYECKUX MAMepuanos,
HAanpaeieHHvlX HAd peanu3ayuio co0epiHcamenbHulX, Memooudeckux U OpeaHu3AyUOHHLIX VCI08ULL
NnO020MOBKU Cllyuiamenetl.

Pabouas npoepamma opuenmuposana na pearuszayuio KOMNEmeHmMHOCMHO20 nooxood 8
0byueHuu.

Jucyunnuna omunocumca K 6apuamueHou uacmu — y4yeOHo20 NAAHA OONOTHUMENbHOU
npogheccuonanvHoli oopazoeamenvhol npoepammul lledacocuueckoe obpasosanue no npozpamme
«Quzuxa» u «Mamemamukay.

Tpyooemkocmob oucyuniunsl: 7 3auemusix edunuy (252 uaca).

Kniouesvie cnosa: ¢husuxa, onpedenrenuss u  3aKOHbl (PU3UKU, HAYYHAS KAPMUHA MUpQ,
MemoObl  QuU3UYECKUX UCCIe008AHUL, MeXAHUKA, MONeKVIApHAsA @Qu3uKka u mepMOoOUHAMUKA,
INeKMPULECE0 U MASHEMU3M, ONMUKA, AMOMHASL U 10epHAs Pu3uKa.

Cocmasumenwv: Apaxenoe A.B., k.n.H., doyenm Kagedpvl meopemuuecko Gusuxi.

1. Ilnanupyemble pe3yjbTaTbl 00yYeHHMs JAUCUMIUIMHBI (UeJH M 32/1a4¥M OCBOCHHS
AUCHUILIMHBI U Pe3yJbTaThl 00yUeHHs )

Lenu npenooasanus OuCyunIuHbL:

e 00ecrneyuTh YCBOCHUE CIYIIATEISIMH OCHOBHBIX METOJOB (DM3MUECKOTO HCCIEIOBAHUS:
HaOJIOJICHUS, U3MEPEHUS U SKCTIEPUMEHTHUPOBAHMSI;

e chopmupoBaTh y ciymiarenaeil COBpeMeHHbIE MPeCTaBICHUs HAyYHOU KapTUHBI MUPA,

e chopmupoBaTH yMEHHE CaMOCTOSTENbHON Y4eOHO-TIO3HABATENBHOW EATEIBHOCTH I10
NpUOOPETEHUI0, OBIAACHUIO, TPUMEHEHUIO 3HAHUW U OOBACHEHHIO (DU3UUECKUX
SIBIICHHIA,

e o0ecrneuuTh NPUOOPETEHHE OTBITA TBOPUYECKOU JESTENLHOCTH;

e chopMHPOBATH Y CIYIIATENICH MPECTABICHUS 00 OCHOBHBIX pasjienax (PU3NKH;

e O3HAKOMWUTH CIymareled ¢ Haumbojiee BaXHBIMHU  JKCIICPUMEHTAIBHBIMH U
TEOPETUYECKUMH pPEe3ylIbTaTaMU; C COBPEMEHHOW (PU3NYECKOW KapTUHOM MUpa; C
METOaMH SKCIIEPUMEHTATHLHOTO UCCIIEIOBaHUs (PU3MUECKUX SBICHUHN U MPOIECCOB;

e OO0y4YHTh TEOPETUYECKUM METOJaM aHalu3a (U3MYECKUX SBICHHUH, TPaMOTHOMY
MPUMEHEHHUIO TTOJIOXKEHUH (PyHIaMEHTATbHOW (PU3UKHU K HAYYHOMY aHAIN3y KOHKPETHOU
CUTYaIIH.

3aoauu usyuenus OuCyuniuHol.
e (opmHupoBaHUE OCHOB TEOPETUYECKOM MOATOTOBKH B 00JIaCTH (DU3UKH,
e (opmMupoBaHHE HAYYHOTO MUPOBO33PECHUS U COBPEMEHHOTO (PM3UYECKOTO MBIIUICHUS, B
YaCTHOCTH TPABWJIBHOTO MOHMMAHUS TPAHUI] MPUMEHUMOCTH Pa3IHYHBIX (H3UUIECKUX
MOHSITHI, 3aKOHOB, TEOPUH M YMEHHS OIEHUBATh CTEINEHb JOCTOBEPHOCTU PE3YyJIbTATOB,



MIOJIY4YEHHBIX C IIOMOIUBI OSKCIHEPUMEHTAIbHBIX WA MAaTEMaTUYECKUX METOJOB
UCCIICJOBAHMS,

U3y4eHHE OCHOBHBIX SIBJICHHH W 3aKOHOB KJIACCHUYECKOM M COBpPEMEHHOW (DU3HKH,
METO0B (PU3NYECKOT0 UCCIIEOBAHUS;

NpPEJCTaBUTh (U3UUECKYI0 TEOpUI0 Kak 0000uieHne HaONI0AeHUH, MPaKTUYECKOTrO
OIIBITA U DKCIIEPUMEHTA;

BbIpa0OTAaTh HABBIKM MHCIOJb30BAaHMA MAaTEMaTHUECKUX METOAO0B IpH PELICHUU
¢u3nUecKux 3a/1a4, yKPEUTh TEOPETUUECKYIO MTOATOTOBKY Yepe3 IKCIIEPHUMEHT;
chopMHpoBaTh y ciymaTeneil yMmeHus oObsCHATh HaOmo1aeMble (pU3HUECKUe SBICHMUS,
OpPUEHTHUPOBATHCS B COBPEMEHHBIX (PU3NYECKUX NPpOoOIIeMax;

BbIpa0OTaTh HABBIKM  MCIOJb30BAaHUS TEOPETUUECKUX 3HAHUM A pelIeHUsd
IIPAaKTHUYECKUX 3a/1a4;

chopmupoBaTh y clymareaed yMeHHMs MNPUMEHATh MaTeMaTHYeCKui anmapar Hu
MaTeMaTHYeCKUX METOAbl B (M3HMKe, NPHUHIUIBI MOJCTUPOBAHHS (PU3HUECKUX
IPOLIECCOB JUIsl OCMBICIICHHS HEPA3PhIBHOM CBA3M (DU3UKU U MaTEMaTHUKH;

CO3JaTh LEJIOCTHYI0 KAPTHHY CYLIECTBYIOIIMX MAaTEMaTUYECKUX METOJIOB, IOHATHM,
NPU3BAHHBIX CIYXHTh HWHCTPYMEHTaMH OOpaOOTKM [aHHBIX, HEOOXOIMMBIMH ISt
peLIeHUs IPUKIAJHBIX 3a1a4;

IIPUBATH HAaBBIKM COBPEMEHHBIX BHJOB MAaTEMaTU4YECKOI'O0 MBINUICHUS, pPa3BUTh
MBILUIEHUE, CIHOCOOHOCTH M YMEHMsI MCIIOJIb30BaHMSI MATEMaTHYECKOro armapara B
bu3uke, TEXHUKE;

BBIPA0O0TATh HABBIKM PEHICHUS (PU3UIECKUX 3aa4;

pPa3BUTh MBINUICHUE IOCPEACTBOM pELICHUS 3aa4 PAa3IM4YHOIO0 YPOBHS CIIOKHOCTH U
TPYIHOCTH.

Koneunsbie TpeGoBaHns K OBJIaJCHHUIO TUCIMIIMHON «DPU3nKa»
B pe3ynbrare nzyueHus AMCUUILINHBI «PU3HKaY CIyIIaTeNb JOJKEH:

chopMUpOBaTh 3HAHHS O HAYYHOW KapTUHE MHUpPA, 3HAHHUS O METoJax (PU3UUEeCKOro
HCCIICAOBaHUS,

YCBOUTH OCHOBHBIE METOIbI HAOIIOJICHUS, U3MEPEHUS U SKCIIEPUMEHTHUPOBAHMSI;
c(hopMHUPOBATh YMEHHE CAMOCTOATEIHLHO MPUOOPETATh U MPUMEHSITH 3HAHUSA, OOBSICHSTD
buznuecKue SBICHHUS;

yMEeTh OOBSACHATH HabOMomaeMple (U3HIECKHE SIBJICHUSI, OPUEHTUPOBATHCA B
COBPEMEHHBIX (PU3UUYECKUX MPOoOIeMax;

BBIPa0OTaTh HABBIKA  HCIIOJIB30BAHUS  TEOPETUUECKWX 3HAHWM JUISI  pElIeHUs
MPaKTUYECKHUX 3a/1a4;

yMETh MPUMEHATh MaTeMaTUYeCKUI ammapar, MPUHIUIB MOACTUPOBAHUS (PUINIECKUX
MIPOIIECCOB JIJIS1 OCMBICTIEHUS HEPA3PBIBHOM CBSI3M (PU3UKU U MATEMATHKH;

MMETh HaBBIKM COBPEMEHHBIX BHIOB MATEMAaTHIECKOTO MBIIIJICHHUS,

pa3BUTh MBIIUIEHUE, CIOCOOHOCTH W YMEHHUS HCIOJIb30BaHUS MAaTeMaTHYEeCKOTO
anmapara Ipy peleHuu GU3NIECKuX 3a/1a4;

BbIpa0OTaTh HABBIKU peUIeHMs PU3NUECKUX 334,

Pa3BUTh MBIIUICHHE MOCPEICTBOM pEUIEHUs 3a7ad Pa3jIM4YHOrO0 YpPOBHS CIOXHOCTH U
TPYJIHOCTH.



2. Y4eO0HO-TeMAaTHYEeCKHH IIJIAH OCBOCHHS TUCIHUILINHEIL.
2.1. Conep:xanue pa3iesioB JUCUUIIIMHBI

Tab6muna 1.

Howmep
paznena

HanmenoBanmne pa3aciio

Coneprkanue pasjiena

®dopma
TEKYILEro
KOHTPOJIS

Kunematuka
MaTepHAJIbHON TOYKH.

Mexananueckoe naprmxeHue. (OCHOBHEIC
MOHATUA KUHEMAaTHKU (MaTepuaibHas
TOYKa, TpaeKTopHus, nyTh,
MEPEMEILICHUE, CKOPOCThb, CPEIHAS U
MTHOBEHHAasi CKOPOCTb, YCKOpEHHE).
Kunemaruka MPSMOJIMHEHHOTO
JIBHOKCHUS. OcHOBHOE  ypaBHEHHE
JIBMKCHMUS. OTHOCHUTENHLHOCTD
IBHOKCHUA. JIBu>keHue Ten oo
JNEUCTBUEM CHJIBI TSDKECTH (CBOOOIHOE
najicHue Teja; BEPTUKAIbHOE JBUKEHUE
TN c HayaJIbHOM CKOPOCTbHIO,
OpOILIEHHBIX TOPU30HTAJIBHO,
OpOIIIEHHBIX TOJ YIJIOM K TOpPU3OHTY.
BpamarensHoe JIBIDKCHUE Telna
(mBMKeHHE TeJla 10  OKPY)KHOCTH).
LentpocTpemuTtenbHOe YCKOpPEHHE,
HOPMAaJIbHOE i TaHTCHIINAJIEHOE
YCKOPEHHSI.

13

JIlnnamuka
MaTepPUHAJIbHON TOYKH.

Bunet cun B mpupoae. 3aKOHbI
HrroTona.

A3

Craruka.

Bunelr paBHOBecHus. MOMEHT  CHUIIBIL.
YpaBHeHue MOMEHTOB. YcnoBust
paBHOBecus Ttenma. LleHTp TsbkecTH
CUCTEMBI HECKOJBKHUX TE.
Y CTOWYHUBOCTH TE B PABHOBECHUH.

13

B3aumopneiicreue TeJl.
HMmnyabe. JHeprus.
3aKOHBI COXPAaHEHUHA H
H3MEHEHUs] UMIYJbCa W
JHEpPIuu.

3aKOHBl COXpPAHEHUsT M U3MEHEHMS
UMITyJIbCA MaTE€pUAIbHOM TOYKH U
MEXaHUYECKOW  CHCTEMBI.  DHEpIus.
Pa6ora. Mommnuocts. KIIJI. 3akoHbl
COXpaHEHHUs u WU3MEHEHUS
MEXaHNYECKON YHEPTHUN.

A3, K

MouexyasipHo-
KHHeTHYeCKasi TeOpusl.

OcHOBHBIC MHOJIOKEHUS MKT.
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca,
KOJINYECTBO BELIECTBA, MACChl, pa3Mep,
yucao MoJiekysn. OCHOBHOE ypaBHEHHE
MKT. Temneparypa, CpenHsIs
KHHETHYECKas SHEprus, cpeaHsis

3




KBaJpaTU4ecKkass CKOpPOCTb JBHKCHHS
MOJIEKYJI. YpaBHeHue MenzeneeBa —
Kitaneiipona. N3onponeccel
(M30TEPMHUYECKHUH, H30XOPHBIH,
n306apHusbIii). I'paduku nzonpoueccos.

TepmoaunamMuka.

BuyTpennss osHeprus, cmnocoObl ee
u3MeHeHusd. Buabl  Teruonepenauu.
KonnuectBo  TemoTel.  YpaBHEHHE
TEIUIOBOTO OajlaHca. 3aKOH COXpaHEHUs
BHYTPEHHEH 3Hepruu (mepBoe Havalio
TEPMOJMHAMUKH ). [Ipumenenue
MEepPBOTO Hayajla TEPMOJAMHAMUKH K
pa3IMYHBIM TIPOIIECCaM B HJI€ATbHBIX
razax. TemnoBble paBurarend. Pacuer
KII

A3, K

DJIeKTPOCTATUKA.

ONEKTPUYECKUN 3apsl. DNEKTPUUYECKOE
nose. 3akoH Kynona. HanpspkeHHOCTB
anekTpuyeckoro  mnoinsd.  [loTeHmuai.
OnektpoeMKocTb. KoHieHcaTopsl.

A3

DJIeKTPOAMHAMMKA.

Onekrpuyeckuil Tok. Cuia Toka. 3aKoH
Owma. [locnenoBarensHOE u
napasuieIbHOe COeIMHEHHE
MPOBOJHUKOB. PaboTa W MOIIHOCTH B
Hend  TOCTOSHHOTO  TOKa.  3aKOH
Jbxoyns-Jlenna. D/1C. On. uens. Pacuer
9J1. IeNU. DNEeKTPOIIU3.

A3

Marnerusm.

MarsutHoe T10JIE. JlericTBue
MArHUTHOTO TIOJST Ha TMPOBOJHUK C
TOKOM u JBHXKYLIAKCS 3aps.
DNeKTpOMarHuTHas WHYKIUS.
MarauTtHbIi MOTOK. 3akoH
3JIEKTPOMArHUTHOW MHIYKIIUU

3, K

10

OcCHOBHBIC TOHATHA H
3aKOHbI TeOMETPHYECKOM
ONTHKHU.

OcHOBHBIE  TOHATUA W 3aKOHBI
reOMETpUYECKOM  OoNTUKHU. [IpmHimn
®epMa.  3aKOHBl  MPSAMOJIMHEHHOTO
pacIpoCTpaHEHHUsI CBETA, OTPAKECHUS H
MIPEJIOMIIEHUSI CBETA, HE3aBHUCHUMOCTH,
00paTUMOCTH CBeT. JIydyei. OnTuueckue
CHUCTEMBI, IIOCTPOECHUSI B HUX: IUIOCKOE
3epKajio, JUH3BI, chepruuecKoe 3epKao,
npusMa. CKOpOCTb CBETa, ONpEACIEHUE
CKOpocTH cBeTa MeroaoM Pemepa,
®uzo. OnTudeckue mpubOOpsl (Kamepa
o0ckypa, (oToanmnapaT, MPOESKIUOHHBIN
anmapar, IJas3, Jyna, MHKPOCKOII,
TEJIECKOMN)

A3

11

OcHOBHBbIC TIOHATHA WU
3aKOHDbI BOJIHOBOIA

[Tpuanmn I'roiirenca-®penens.
Jloka3arenbCTBO 3aKOHOB OTPaXKEHUS U

A3




OIITUKH. IpCIOMIICHUSA CB€Ta ucxonsa us3

IIPUHIAIIA I'tolirenca-®penens.
BousiHOBBIE CBOMCTBA CBETA:
uHTephepeHIT, nudpakims,
TUCTIEPCHS, MOJISIPU3ALIUS cBeTa.

HNutepdepentius B TOHKHMX IUICHKAX,
koJbla HeroTtoHa

12 KBanrtoBas npupoaa | KopnyckyisspHO-BOJIHOBON JTyaJIn3M 3, K
cBera. cBeta. YiabTpaduoneroBas kaTactpoda,
TUI0Te3a [Tnanka. doTtodddexr.

HaBnenne cBera. OmnwiTel JleOenmena.
D¢pdext Komnrona.

13 AToMHasn ¢pusuka. | Ctpoenue aroma. Ilnanerapnas mozaens 13
CocraB aToMHOro siaipa. | aroma. Mogenb aroma BOJOpOJA.
ITocrynater  bopa. U3nydyenue wu
MOTJIOUICHHE SHEPTUMn aTOMOM.
CrektpanbHbie 3aKOHOMEPHOCTH.
®opmyna Punbepra.

14 SAnepunas ¢pusuka. OcHoBHbBIE CBOWCTBAa M CTPOEHHUE sJipa 113
atoma. OHeprus cBs3u suep. Jedekr
Maccel.  SnepHele  cunbl.  SlnepHbie
peakuuu. PaaguoaxtuBHOCTH. [lenenue
TSOKETIBIX snep. TepmosinepHbie
pEaKIUu.

15 IK3aMeH

Conep:xanue J1a0OPATOPHBIX 3aHATHIA

Mexanuka
JlaGopaTopuast pabota No 1. M3mepeHue NUHEHHBIX BEIWMYHMH, ONpPEIEICHUE MOTPEIIHOCTEH
MPSIMBIX U3MEPEHUI.

JlaGopatopHass pabora Ne 2. M3MmepeHHe MaibIX MNPOMEKYTKOB BpemeHu. OrmpeneneHue
yCKOpeHUsi CBOOOIHOIO Na/IeHUs ¢ TIOMOIIbIO MallluHbl ATBY/IA.

JlaGopaTtopnast padota Ne 3. Onpenenenue moayns FOnra

Onrtuka
JlaGopatopnass pabGora Ne 3. Ompenenenue (HOKYCHOTO pacCTOSHHUS coOHparoued u
paccenBaromIei JIMH3.
JlaGopaTopnast pabora Ne 5. M3aMepenue mokasaresns MpeIOMIICHUS MPO3PAYHON TUIACTUHKHU C
MIOMOIIbI0 MUKPOCKOIIA.
Jlaboparopuass pabdora Ne 8. OmpeneneHue MIUHBI BOJIHBI C TMOMOIIBIO TU(PAKIIMOHHON
PEIIETKH.




2.2. Pacnipenesnenue BUI0B y4eOHO# padoThl MO pa3aejaM AUCHUIINHBI

Tabnuna 2
Howmep HanmenoBanue pasznenos KonunyecTBo yacos
paszznena
Bcero AynautopHas pabora CP
JI 113 JIP

1 Kunematuka 30 6 4 6 14
MAaTepHAIbHON TOUKH.

2 JlvHamuka MaTepuagibHOU 16 4 2 10
TOUKH.

3 Craruxka. 16 2 4 10
B3anmopeiicteue TeJ. 18 4 4 10
Nmmynsc. DHeprus.
3aKOHBl COXpaHEHUsT U
W3MEHEHUs HMIYyJIbCa W
SHEPTHUH.

5 MonexkynspHo- 16 4 2 10
KHMHETHUYECKasi TEOpHS.

6 TepmoauHamuka. 18 4 4 10

7 DNEeKTPOCTATHKA. 18 4 4 10

8 DNeKTpoAMHAMUKA. 18 4 4 10

9 Maruetusm. 18 4 4 10

10 OcCHOBHBIE  TIOHATHS U 22 4 4 4 10
3aKOHBl T€OMETPUYECKOM
ONTHKH.

11 OcCHOBHBIE  TIOHATHS U 18 2 4 2 10
3aKOHBI BOJJTHOBOU OINTHKH.

12 KBanTOBas mpupona cBera. 16 2 4 10

13 AtomHas ¢wusuka. CocraB 14 2 2 10
aTOMHOTO si/Ipa.

14 SAnepHas pusuka. 14 2 2 10

15 Hroro 252 48 48 12 144

CamocrosiTesibHas padoTa caymarenei

]_ICJ'II/I CaMOCTOSITEIbLHOMI paGOTBI — OCBOUTBH TC pa3Aciibl JUCHUIUIMHBI, KOTOPBIC HC ObLIH

3aTPOHYTBI B IMPOHCCCC OYHBIX 3aH$ITI/II71, HO TOpEAYCMOTPCHBI pa60qe171 HpOFpaMMOﬁ, a TaKXeE

paCiupuUThb T'paHULBI MMOJTYYaCMbIX 3HaHHﬁ, yMCHI/Iﬁ W HABBIKOB B IIPOHCCCC NOMOJHUTCIBHOTO

HU3YUCHUA OTHCJIBbHBIX TCM, PCIICHHUUN (I)I/I3I/I‘-ICCKI/IX 3aaa4, UCCICAOBAaHUA OTHACIBbHBIX IMPOLCCCOB U

SBIIGHUH C TIOMOIIBI0 Y4eOHO-METOAUYECKON JIUTEPATyphl; IMOATOTOBUTHCS K JICKIIMOHHBIM H

MPAKTUYCCKUM 3aHATUSIM.

Buowvl camocmosmenvhoii pabomei:

- BBITIOJTHEHHE JOMAIITHUX 3aJlaHMUii;




- UI3YUCHHUC OTHACIBbHBIX TEM, BOIIPOCOB, UX KOHCIICKTUPOBAHUC,

- IOATOTOBKA OOKJIAAO0B IO OTACIBbHBIM BOIIPOCAM TCM;

- BBIIIOJIHCHUC JOMAITHUX KOHTPOJIbHBIX 3a;[aHm”1;

- IOATOTOBKA K JICKIIMOHHBIM U IMTPAKTUYCCKUM 3aHATUAM,

- IOATOTOBKA K MOAYJIbHO-3a4CTHBIM MCPOIPUATUAM U 3K3aMCHY,

- IpyrUe BUBI CAMOCTOSTEIILHOM pabOThI CTYJCHTOB.

3. YueOHO-MeTOANYECKOE O0ecmeyeHue TUCIUIIINHbI

3.1. OcHoOBHasI ¥ 1ONOJIHUTEIbHASA JIUTEpPaTypa

OcHoBHAaf

Ne

/o

HaunmenoBanue, Oubmuorpaduieckoe onucaHue

Hamng
ue

rpucga

1

byrtukos, E. 1. ®u3uka. B 3-x k. Ku. 1. Mexanuka [ DnekTpoHHBIHI pecypc] :
yuebHoe nocobue / E. W. byrukos, A.C. Kongpatee. - M.: ®uszmatiur,
2008. - 352 c. - 978-5-9221-0107-3, 978-5-9221-0110- 3.

OBC: Pexxum nocryna:
http://www.biblioclub.ru/index.php?page=book &id=75492

Honymeno VYMO 1o HampaBieHHSM TEAaroruueckoro 0o0pa3oBaHUS
MunucrepctBa oOpazoBanusi P® B kadecTBe ydeOHOro mocoOus s
yyalmxcs HIKOJI € YIIIyOJI€HHBIM N3Y4eHHeM (DU3UKHU U CTY/IEHTOB BY30B

I'pud

byrukos, E. 1. ®uszuka. B 3-x xH. KH. 2. Onexrpomunamuka. OnTHka
[OnexTpoHHBI  pecypc] :  yuebHoe mocobme / E.U. byrukos,
A. C. KongpateeB. - M.: ®usmarnut, 2011. - 336 c. - 978-5-9221-0108-0,
978-5-9221-0110- 3.

OBC: Pexum nocryna:
http://www.biblioclub.ru/index.php?page=book &id=75493

byrukos, E. 1. ®uzuka. B 3-x kH. [DnekTpoHHBIN pecypc] : ydeOHOe
nocobue / E. U. bytukos, A. C. Konaparses, B. M. Y3nun. - M.: ®uzmarnur,
2010. - 337 c. - 978-5-9221-0109-7, 978-5-9221-0110-3.

OBC: Pexum nocryna:
http://www.biblioclub.ru/index.php?page=book&i1d=75494

Homymeno VYMO 1o HampaBieHHSM TEAarormdyeckoro 0o0pa3oBaHUS
MunuctepctBa oOpa3oBanusi P® B kadectBe ydeOHOTO mocoOus JUist
yUYalxcs HIKOJI C YIIIyOJIEHHBIM W3Y4eHHEeM (DU3HKHU U CTY/IEHTOB BY30B

I'pud

OneMeHTapHbIl yueOHUK ¢usuku. B 3 tomax. Tom 3. Omruka. / Ilog
penakmueii I'.C. Jlanac6epra. — M.: DUSMATIINT, 2010. — 848 c.

DOnemeHTapHblid yueOHuk Qusuku. B 3 tomax. Tom 3. KoneGaHus U BOJHEI.
Onrtuka. AtoMHas u sigepHas pusuka. / [lox penaxnueii I'.C. Jlanacoepra. —
M.: ©DUSMATIINUT, 2012. — 664 c.

Bonpkenmreiin, B.C. CoopHuK 3324 mo obmemy Kypcy dbusuku: s cryn-
oB TexH. By30B / B.C. Bonpkenmreiin. — 3-e usn. ucnp. u jom. — CII6.:



http://www.biblioclub.ru/index.php?page=book&id=75492
http://www.biblioclub.ru/index.php?page=book&id=75493
http://www.biblioclub.ru/index.php?page=book&id=75494

‘ ‘ Kumwxknueni Mup, 2009. — 327 c.: ni. ‘ |

JlonosiHuTEAbHAS
1. COopnuk 3aga4 1o ¢usuke: yued. mocodbue s cryaeHToB By3os / P. 1. be3sepxuss [u ap.];
nox pexn. P.U. I'pabosckoro. - 3-e u3z., crep. - CI16.; M.; Kpacnonap: Jlans, 2007. - 128 c.
2. Pemienus 3amad o obmeMy Kypcy pusuku: yued. mocodue ajisi CTYASHTOB BY30B / TIOJ pe/.
H.M. Porauesa. - 2-¢ uzn., ucmnp. - CI16.; M.; Kpacuonap: Jlaus, 2008. - 304 c.
3. CuByxun /I.B.. O6mmii xkypc ¢usuku. B 5 1.: yue6. mocobue. T 1.: Mexanuka / J[.B.
CuByxuH — 5-e u3f., crep. — M.: ®DUSMATIIUT, 2006. - 560c.

4. Hpono U. E. 3amaun mo obmeit ¢pusuke: yued. mocodbue mns By3oB/. M. E. Upomos — 8-e
u3a. — M. : BUHOM. Jlabopatopus 3Hanuii, 2001. — 432 c.

5. ®wupranr, E.B. PykoBoACTBO K pemieHHo 3a1a4 mo Kypcy oomei ¢usuku: yued. mocodue
st By30B / E. B. @upranr. - 4-e uzz., ucnp. - CI16.; M.; Kpacuogap: Jlanb, 2009. - 352 c.

6. ®enoceeB, B.b. ®wuszuka: yued. mis cryaentoB By3oB / B. b. ®enoceeB. - PoctoB H//l:
®enukc, 2009. - 669 c.

7. YueOnukm ¢usukn g 7-11  kmaccoB  00mieoOpa3oBaTENbHBIX — YUPEKACHUH,
peKoMeH10BaHHble MUHUCTEPCTBOM 00pa3oBaHus U Hayku Pd:

- [eppimkun A.B. ®usnka, 7 knacc: yueonuk/ A.B. [lepsimkun — M.: JIpoda, 2016.
- [Teppimkun A.B. ®usnka, 8 knacc: yueonuk/ A.B. [lepsimkun — M.: JIpoda, 2016.
- lleppimikuna A.B., I'yrHuk E.M. ®usuka, 9 kinacc: yueonuk/ A.B. Ilepeimkua — M.: Jlpoda,

2016.

- Kacesnos B.A. ®@usuka (6a30Bblil ypoBeHs), 10 kiace: yueonuk/ B.A. KacesHoB — M.: Jlpoda,
2016.

- KacbsiHoB B.A. ®u3suka (6a30BbIif ypoBeHb), 11 knacc: yueObnux/ B.A. Kacesanos — M.: Jlpoda,
2016.

U JIp. aBTOPOB.

3.2. [lepuoauyeckue U3IaHusA
IHepuoauyeckue u3xaHus

1. "®dusuka" http://fiz.1september.ru/ - exeneaenpHas ra3era, npuiioxkerue k razere "[lepsoe
ceHTsIops".

2. "Ksaut" http://www.kvant.info/ - ¢puznko-maremaTuyeckuii xKypHai Ui HIKOJIbHUKOB U
CTYJIGHTOB Ha caiite ceTeBoro xypHaina "Kypeep obpazoBanus". Ha crpanunax caiira
pa3MeleHo cojiepkanue odepeHoro Homepa Kanra, a Taxoke 0030pbI psiia HOMEPOB
xKypHana 3a 1997—1998 rr. B 0630pax npecraBieHbl 3aa4u Mo (pU3uKe U MaTeMaTHKE U, K
COXAaJICHHIO, TOJILKO KpaTKue aHHoTaluu crareil. B pyopuke M3nano «KBantom» nomemiena
nHpOpMaNHs 0 KHATAX, KOTOPBIE M3/IaHbI 33 TIOCIIECIHHE ABA TOa. ITH KHUTH MOYKHO
npuoOpecTy B peAaKIuu KypHaa.

3. "Hayka u JKu3Hb'" - nauka.relis.ru exxemMecsiuHbIN HAyYHO-TIOMYJIAPHBIN *KypHal. Ha caiite
MIPEJICTABIICHBI MIOYTH MOJHOCTBIO MaTepHalIbl XKypHala, HAaUMHAasi C OYEPETHOTO BBIIIEAIETO
HoMmepa 10 Ne 8 3a 1997 r. Oco60 ynoOeH moMCK MaTepuaioB MO pyOpHKaMm.

4. "3nanue cuia'" www.znanie-sila.ru - exxeMecsYHbIN HAyYHO-TIOMYJISIPHBIN )KypHai. Ha
caiiTe mpeACTaBICHBI TOYTH MTOJHOCTHIO MaTepHaIbl KypHaia

5. Kypunaa "MHU®D" virlib.eunnet.net/mif (Maremaruka, Mapopmarrka, ®Pusmka) ObL1
ocHOBaH B 1996 rony no nHUIMATUBE Kadeap MaTeMaTUKU, MHQOPMATHKH U (PU3UKU



http://fiz.1september.ru/
http://www.kvant.info/
http://nauka.relis.ru/
http://www.znanie-sila.ru/
http://virlib.eunnet.net/mif/

10.
1.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

Crenan3upoBaHHOTO YUeOHO-HAYYHOTO LIeHTpa (JIuies) Y paabCKOro yHUBEPCUTETA.
Kypunaa «3nanne-Cuia» (3bC)

3.3. Pecypcnl cetu UnTepHeET

Vcnonp30BaHue MepcoHabHOTO KOMITbIOTEpa Ha ypokax ¢usuku. ['ononobos A. 1.,
I'omono6osa E. JI., JIunreuctuueckas rumuazus npu TT'Y um. JlepxaBuna, r. Tam00B.
schools.techno.ru/sch1567/metodob

Hcnonw3oBanue MpuKIaIHbIX mporpamm Juisi 9BM B npenogaBanun Gpu3nku. AHApHUEBCKas
H. C., JanbaeBocTouHbIi ['0cynapcTBEHHBIN HHAYCTPUATBHO-IKOHOMUYECKUN KOJIJIEIK.
schools.techno.ru/sch1567/metodob

Metoanyeckue acleKThl MpernojaBaHus (PU3MKKU C UCHOIb30BAaHUEM KOMIIBIOTEPHOTO Kypca
«OtkpoiTast pusuka 1.0» http://www.college.ru/for_teacher/227/258/234/235/

Enunas xomnekuus LIOP. IIpenmernas komnekuus «Pusukay http://school-
collection.edu.ru/collection

EcrecTBeHHO-HayuHble 3kcniepuMenThl — @usnka: Komnekuus Poccuiickoro
obmieoOpaszoBarenpHOro moprania http://experiment.edu.ru

OTkphITHINA KOJUIeK: Pusuka http:// www.physics.ru

DneMeHTHI: TOMYJISIPHBINA CaiiT 0 (yHIaMEeHTANbHOM Hayke http:// www.elementy.ru
BuptyaneHblit GOH] €CTECTBEHHO-HAYYHBIX U HAYYHO-TEXHUYECKHUX 3(PPeKToB
«OddextuBnas puznka» http:// www.effects.ru

EctecTBenHO-Hay4YHast mko1a TOMCKOTO MOMMTEXHUYECKOTO yHUBEepcuTeTa http://ens.tpu.ru
Kadenpa ¢pusuku MockoBCKOro HHCTUTYTa OTKPBITOro oopa3zoBanus http://fizkaf.narod.ru
JlaGoparopus o0yuenus ¢pusuku u actponomunt MICMO PAO http://physics.ioso.ru
JlaypeaTsl HOOeneBcKkol mpeMun 1o ¢usuke http://n-t.ru/nl/fz

Matepuans! kadenpst oomieit pusuku MI'Y um. M.B. JlomoHnocoBa: yueOHble mocoOus,
¢bu3nyeckuit NPakTUKYM, BUAEO- U KOMITBIOTEPHBIE JeMOHCTpALUU
http://genphys.phys.msu.ru

Marepuans! puzndeckoro (axynbrera Cankt-IleTepOyprckoro rocyjapcTBEHHOTO
yHuBepcureTa http:// www.phys.spbu.ru/library

Mup ¢u3uku: 1eMoHCTpauu pU3NUECKUX IKCepuMeHToB http://demo.home.nov.ru
O6pasoBarensHbie MaTepuaisl o ¢puznke @TU um. A.®@. Uodde http://edu.ioffe.ru/edu
[Topran ecrecTBeHHBIX Hayk: Puzuka http://www.e-science.ru/physics

TepmoaunaMuka: >eKTpoHHBIN yueOHUK 1o (usuke http:/fn.bmstu.ru/phys/bib/I-NET
VYpoxku o monekynspaon ¢usuke http://marklv.narod.ru/mkt

®dusnka B anumanusx http://physics.nad.ru

®dusuka B mpe3eHTauusx http://presfiz.narod.ru

dusmka.py: caT s ydyammxcs 1 npenojaasateneii pusuxu http:// www.fizika.ru

lNazera «®usukay U3marensckoro noma «IlepBoe centsOpsi» http://fiz.1september.ru
Komnexmus «EcTtecTBeHHOHayuHbIE KCIIEPUMEHTBD»: (pusnka http://experiment.edu.ru
BupTtyanbHblii MeToIMYeCKU KaOMHET yuuTens GU3uKu U aCTpPOHOMUU
http://www.gomulina.orc.ru

®dusuka B anumanusax http://physics.nad.ru

Anepnas ¢usuka B UntepHete http://nuclphys.sinp.msu.ru
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4. DoHJ OLIEHOYHBIX CPEICTB

Ilepeyens BOMPOCOB K IK3aMeHY:

1.  Mexanuueckoe nBukeHUE. OCHOBHbBIE NOHSTHUSI KMHEMATHKU (MaTepuaibHas TOYKa,
TPAaeKTOpUs, IyTh, IEpEMEIIEHHE, CKOPOCTb, CPEIHsAss M MIHOBEHHAas CKOPOCTb, YCKOPEHHE).
Kunemaruka npsmonuHeiHoro AsmxeHus. OCHOBHOE ypaBHEHUE JIBUKEHUSI.

2. OTHOCHUTENIBHOCTb JBUKEHUS.

3. JIBuKeHue Tel Moj ACWCTBUEM CHIIBI TSXKECTH (CBOOOIHOE MaJIeHHuE Tela; BEPTHKAIBHOE
JBIDKEHUE TEJI C HAYaJIbHOH CKOPOCTHIO, OPOILICHHBIX TOPU30HTAIBHO, OPOLICHHBIX MOJA YIJIOM K
TOPU30HTY.

4. BpamarenbHoe ~— JBWXKEHHME ~— Tena  (IBMXKEHHE ~— Telna IO OKPY>KHOCTH).
[leHTpOCTpEMUTENBHOE YCKOPEHHE, HOPMAJIBHOE U TAHT€HIIMAJILHOE YCKOPEHUSI.

5. Bunpl cun B npupoge. 3akonsl HeroToHa.

6. Bunel paBHOBecHss. MOMEHT cuiIbl. Y paBHEHHE MOMEHTOB.

7.  YcnoBus paBHOBecus Tena. LIEHTp TAKECTH CHCTEMBI HECKOJIBKHX TEl.

8.  YCTONYMBOCTH TEJl B PABHOBECHH.

9. BsaumopeiictBue Tten. Mmmynbc. 3aKOHbl COXpaHEHUS U HM3MEHEHHs HMITyJbca
MaTEepUaIbHOW TOUKH U MEXAHUYECKON CHUCTEMBI.

10. Dueprus. Pabora. Momuocts. KII/I. 3akoHbI coxpaHeHHs] 1 U3MEHEHHS] MEXaHUYECKOM
SHEPIHH.

11. OcunoBuble mnonoxenuss MKT. OtHocurenpHas MOJEKyIspHas Macca, KOJUYECTBO
BELIECTBA, MACChl, Pa3Mep, YUCIIO MOJIEKYI.

12. OcnoBHoe ypaBHenue MKT. Temnepatypa, cpenHsss KMHETHUYECKAsh DHEPIUsl, CPEIHSAA
KBaJIpaTHYecKas CKOPOCTh ABM)KEHUS MOJIEKYII.

13. YpaBHenue MenaeneeBa — Knanelipona. HM3onporeccs! (M30TepMUUYECKH, H30XOPHBIH,
n300apHsIif). I'paduku n30mporeccos.

14. BHYTpeHHss SHEPrus, CriocoObl €€ N3MEHEHHUS.

15. Bunsl ternonepenaun. KoanuecTBo TemaoThl. Y paBHEHHE TEIIIOBOTO OaaHca.

16. 3akoH coxpaHeHUsi BHYTpEHHEHl dSHepruu (IepBoe Hayajlo TEPMOJWHAMUKH).
IIpuMeHeHne MepBOro Haudalga TEPMOJMHAMHUKM K pa3IM4YHBIM IIpoLeccaM B HICANBHBIX ra3ax.
Tennoseie aeuratenu. Pacuer KIIJI.

17. Dnextpuueckuil 3apan. Onekrpuueckoe mone. 3akoH Kymona. HanpsokeHHOCTD
anektpudeckoro noss. [Torenunan. DnekrpoeMkocTs. KoHeHcaTOpHI.

18. Dnexrpuueckuit Tok. Cuna toka. 3akoH Owma. IlocnemoBarenbHoe M MapajsiebHOE
COCTMHEHHE TTPOBOIHUKOB. PaboTa M MOITHOCTH B MMM MOCTOSIHHOTO TOKA. 3akoH J[koyins-Jlenna.
O/JC. On. uens. Pacuer 3i1. ienu. DIeKTposus.

19. MaruuTtHOe nose. JlelicTBe MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM W JABHKYIIHAKCS
3apsd. DJIEKTpOMarHuTHasi MHAYKIUSA. MarHuTHbINA NOTOK. 3aKOH JIEKTPOMArHUTHON MHAYKLINUN

20. OcHOBHBIE TIOHATHSA W 3aKOHBI reoMerpuueckoil ontuku. IIpmHinun depma. 3axoHbI
NPSIMOJIMHEMHOTO PaclpOCTpaHEHHs] CBETA, OTPAKEHMsI U IPEIOMIIEHUS CBETa, HE3aBUCHUMOCTH,
00paTtuMoCTH CBeT. Jydeld. ONTHUECKUE CHUCTEMBI, TIOCTPOCHUSI B HUX: IUIOCKOE 3€pKajio, JIUH3HI,
cepuueckoe 3epKaiio, pu3Ma.

21. Ilpunmun I'rolirenca-®dpenens. Jloka3aTeabCTBO 3aKOHOB OTPAKEHUS U IPETOMIICHUS
cBeTta ucxoas w3 mpuHnuna [roirenca-Openens. BomHoBbIe CBoOMCTBa cBeTa: MHTEpPEpECHITHS,
nudpakuus, AMCIepcus, Nojspu3auus cBeta. MHTepdepeHlHs B TOHKHMX IUICHKAaX, KOJbIA
Herotona.

22. KopnycKylsipHO-BOJIHOBOM ayaiu3M cBeTa. YibTpaduoieToBas karactpoda, rumoresa
[Tnanka. ®otorpdexr. [laBnenue cera. Onwitel JIebenena.



23. Crpoenue aroma. IlnmanerapHas monens aroma. Monens atoma Bogopona. Iloctynarsl
bopa. N3nyuenue u noriouieHne 3Hepruu arToMoM.

24. OcHOBHBIE CBOWCTBA M CTpPOEHHE sf1apa aToMa. DHeprus cBs3u snep. Jedekr maccol.
Snepubie cunbl. SnepHbie peakiuu. PaanoakTuBHOCTh. JleneHue Tsokenbix siaep. TepmosiaepHbie
peaxkuu.



JIMCT perucTpauMoOHHbIX U3MEHEHU I

Howmep
HU3MEHEHUS

Howmepa nucros

3aMCHCHH
BbIX

HOBBIX

AHHYJIMPOBA
HHBIX

OcHoBaHHeE IS
BHECEHUS
U3MEHEHUS

Ilonnuce

PacmmdpoBka
TIOATIHCH

Jlata




