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IlosicHuTenbHAS 3anMCKa

[Tnanupyemble pe3yabTaThl 00yUeHUs TUCIMILIMHEI (IIeTTU U 3391
OCBOCHUS JUCIUILTUHBI U PE3YJIbTAThl 00YICHIS)

Y4eOHO-TeMaTHYECKHIl TIaH OCBOCHHUS TUCITUTUTHHBI

ConeprkaHue pas3iesioB JUCIUTIIUHBI

Pacnipenenenne Bu0B y4eOHOM paOOTHI 1O pa3jieiam JUCITUTUTHHBI

Y4eOHo-MeTo1nYecKoe 00ecreyeHne JUCITUTLINHBI

OCHOBHAas U IONIOJIHUTEJIbHAS JIUTEPATYPA

[lepuonnueckue n3ganus

Pecypcrol cetu MaTEpHET

@OH/1 OLIEHOYHBIX CPEJICTB

JIucT perucrpanyu n3MeHEHU!



IHosicHuTeALHAA 3aNIHCKA

Pabouaa npoepamma Oucyuniumsl cocmasniena 6 COOMEEMCMEUU C YCIMAHOBIEHHbIMU
mpebo8aHuaAMy N0  OONOTHUMENbHOU  NPOECCUOHANILHOU — 00pA308amMeNbHOU  Npocpamme
Ileoazcocuueckoe obpazosanue no npozpamme « Puzukay u « Mamemamuxay.

Pabouas npoepamma npeocmasnsem cobou cO80KYNHOCMb OUOAKMUUECKUX MAMEPUALO8,
HANPABIEHHbIX HA Peanru3ayuro COOepHCAmenbHbIX, MemoOUdecKUxX U Op2aHU3AYUOHHBIX YCA0GUL
nO020MOBKU Cyuiameinel.

Pabouas npoepamma opuenmuposana Ha peanusayuio KOMNemMeHMHOCMHO20 NooxXoodd 8
o0byueHuu.

Jucyunnuna omuocumca K 6apuamueHol yacmu — y4eOHO020 NIAHA OONOJHUMENbHOU
npogeccuonanvroli obpazosamenvroli npocpammsl lledazocuueckoe obpazosanue no npozpamme
«Qusuka» u « Mamemamuxay.

Tpyooemkocmo oucyuniumsl: 7 3auemusix eounuy (252 uaca).

Kniouesvie cnosa: ¢pusuxa, onpedenenusi u  3aKoHbl QUIUKU, HAVUHAA KAPMUHA MUpA,
Memoovl  uU3UYeCKUX UCCTIe008aHUll, MEXAHUKA, MOJEeKVIAPHAs Qu3uka u MmMepMOOUHAMUKA,
INEKMPUYECTNBO U MASHEMU3M, ONMUKA, AMOMHAA U A0epHas u3uxa.

Cocmasumens: Apaxenos A.B., k.n.H., doyenm xagpeopvl meopemuuecko GusuKi.

1. Ilnanumpyemble pe3yjbTaTbl 00y4YeHHS AUCHUIIMHBI (LeJU M 32Ja4d OCBOEHMHS
AUCHHILIMHBI M Pe3yJbTAThl 00yUeHUs1)

L]enu npenooasarus OucCyunIuHbL:

e 00ecrneyuTh YCBOCHUE CIIYIIATEISIMH OCHOBHBIX METOJOB (PM3MUECKOTO HUCCIEIOBAHUS:
HaOJII0/IEHUS, U3MEPEHHUS U SKCIIEPUMEHTUPOBAHUS;

e chopmupoBaTh y ciymiarenaeil COBpeMeHHbIE MPECTaBICHUs HAyYHOU KapTUHBI MUDA,

e chopmupoBaTH yMEHHE CaMOCTOSTENbHON Y4eOHO-TIO3HABATENBHOW NEATENIBHOCTH I10
NPUOOPETEHUIO, OBJAJCHHUIO, MPUMEHEHUIO 3HAaHUM U OOBSICHEHHIO (PU3NYECKUX
SIBIICHUI;

e o0ecneyuTh NPUOOPETEHNE ONBITA TBOPUYECKON JEATENbHOCTH;

e chopMHPOBATH Y CIYIIATENEH MPECTABICHUS 00 OCHOBHBIX pa3jieniaXx (PU3UKH;

® O3HAaKOMUTH CIyIIaTened ¢ Haubolee BaXKHBIMH  OKCICPUMEHTAIBHBIMH U
TEOPETUYECKUMH pPEe3ylIbTaTaMU; C COBPEMEHHOW (U3NYECKOW KapTUHOM MHUpa; C
METOJJaMH SKCIEPUMEHTAIBHOIO UCCIIEOBaHMS (PU3NUYECKUX SBJIEHUI U MTPOLIECCOB;

e OOy4YNTh TEOPETUYECKUM METOoJaM aHalu3a (U3MYECKUX SBICHHUH, TPaMOTHOMY
MPUMEHEHHUIO MOJIOXKEHUH (PyHIaMEeHTaTbHON (PU3NKU K HAYyYHOMY aHaJIn3y KOHKpETHOU
CUTYaLlHUH.

3aoauu usyuenus OucCyuniuHol.

e (opmHupoBaHUE OCHOB TEOPETUYECKOM MOATOTOBKH B 00JIACTH (PU3UKH;

e (GOopMHPOBAHHE HAYYHOT'O MHUPOBO33PEHHUS U COBPEMEHHOTO (PU3UYECKOTO MBIIUICHHUS, B
YAaCTHOCTH TPABWJIHBHOTO TOHWMAHHS TPAaHUIl MPUMEHUMOCTU Pa3IMYHBIX (DU3NUECKUX
MOHSITUM, 3aKOHOB, TEOPUM U YMEHUS OLICHUBATH CTEMEHb JJOCTOBEPHOCTH PE3YJIbTATOB,
MOJIYYEHHBIX C TIOMOIIBIO JKCHEPUMEHTANIbHBIX WM MaTeMaTUYeCKUX METOOB
UCCJIeI0BAHMS;

® W3YYCHHE OCHOBHBIX SBJICHUNW M 3aKOHOB KIJIACCHYECKOW M COBpPEMEHHOUN (u3ukw,
METOJIOB (PM3UYECKOTO HCCIIEI0BAHUS;



® [PEACTaBUTh (UMYECKYIO TEOpUI0 KakK 0000IIeHre HaOMI0AeHUH, MPaKTHUYECKOTO
OIBITA U SKCIIEPUMEHTA;

e BbIpabOTaTh HABBIKM HCIIOJIB30BAaHMS MAaTEMaTHUYECKUX METOAO0B TMPH PEIICHUU
¢u3nUecKux 3a/1a4, yKPEUTh TEOPETUUECKYIO MTOATOTOBKY Yepe3 IKCIIEPHUMEHT;

e cdopMHUpOBaTh y ciyliaTesnell yMeHus oOBsICHATh HaOnronaemMble (pU3NUECKUe SIBICHUS,
OPUEHTHUPOBATHCS B COBPEMEHHBIX (PU3NUYECKUX MPOOIIeMax;

e BbIpabOTaTh HABBIKM  KCIIOJIb30BAaHMS TEOPETHMUYECKUX 3HAHUH A pEeLIeHus
IPaKTUYECKUX 3a/1a4;

e cdopmMHupoBaTh y CIymIaTeJIed YMEHHs TNPUMEHATh MaTeMaTHYECKUH ammapar u
MaTeMaTHYeCKUX MeToJAbl B (U3MKE, MPUHLUUIB MOJEIUPOBAHUS (PU3UUYECKUX
IPOIIECCOB JUISI OCMBICIICHHSI HEPA3PhIBHOM CBSA3H (DU3UKHU U MATEMaTHKH;

® C03/1aTh LEJOCTHYIO KApTHHY CYIIECTBYIONIMX MAaTEMAaTHUYECKHX METOJOB, TOHSTHIA,
IPU3BAHHBIX CIYXHUTb HWHCTPYMEHTaMH OOpaOOTKM JaHHBIX, HEOOXOAMMBIMM IS
pelIeHus MPUKJIAIHBIX 3371ay;

® [IPUBUTh HAaBBIKM COBPEMEHHBIX BHJIOB MAaTEeMaTHYECKOTO MBILIUICHUS, DPa3BUTh
MBILIJIEHHE, CIIOCOOHOCTH M YMEHMs HCIOJb30BAHUS MaTeMaTMYEeCKOro ammapara B
(duznKe, TEXHUKE;

e BbIpabOTaTh HaBBIKU peLIeHUs (PU3NYECKUX 3a/1aY;

® Da3BUTHh MBIIJICHUE MMOCPEICTBOM pPEIICHHS 3a7ad Pa3InYHOTO YPOBHS CIOXHOCTH H
TPYAHOCTH.

Ilesmn v 32724 JUCHMIIJIMHBI B TEPMUHAX KOMIIeTEeHIN i
BeimyckHUK 10iKeH 001a1aTh ClIeayommMy npopeccuoHanbHbiMu koMieTeHuusamu (I1K):

- IeJarOruyecKas JesITEIbHOCTD:
TOTOBHOCTBIO PEAJIM30BbIBaTh 00pa30BaTeNIbHbBIE IPOrPAMMBI 110 YU€OHBIM MpeIMEeTaM B
COOTBETCTBHUH ¢ TpeOoBaHUSAMU 0Opa3oBarenbHbIX cTanaapToB (I1IK-1);

CIOCOOHOCTBIO MCIIONIb30BaTh BO3MOXKHOCTH 00pa30BaTeIbHOM Cpe/Ibl A TOCTUKEHUS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00y4YeHUs U 00ecneueHUs
KayecTBa y4eOHO-BOCIIUTATENLHOIO IPOIlecca CPeICTBAMHU MPET01aBaeMbIX YUeOHbBIX
npenmMeroB (I1K-4).

IToka3zaTeasiMu KOMIIETEHIMI ABJIAIOTCS:

3HAHUSI — COBPEMEHHOE TMPECTaBICHNE HAYYHOW (DU3MUYECKON KapTUHBI MUpa, OCHOBHBIE
pasznensl (DU3WKHM, OCHOBHBIC TOHSATHS W 3aKOHBI Pa3/ieNIOB IMIKOJBHOTO Kypca (pHu3ukw,
METOIbI (PU3UIECKUX UCCIICIOBAHUA.

YMEHHsl - CaMOCTOsITeNIbHas y4eOHO-TIO3HaBaTelbHasl ACSITeIbHOCTh MO0 MPHUOOPETEHHUIO,
OBJIAJICHUIO, IPUMEHECHHUIO 3HAHUN M OOBSICHEHUIO (DU3UYECKUX SIBICHHM, CAMOCTOSITEIIHBHO
OTIPEAETSATh HEOOXOAUMBIE METOJbI (PM3MUECKUX HCCICNOBAHUM, pElIeHUE MPaKTHUECKUX
(bU3UIeCKUX 3a7a4.

HABBIKM — COBPEMEHHBIX BHUIOB MaTEMAaTHUYECKOIO MBIIUIEHUS, PAa3BUTh MBILIJICHUE,
CIIOCOOHOCTH W YMEHHS HCIIOIB30BaHMUSI MAaTEMAaTHYECKOTO armapata B (U3MKE, TEXHHKE;
pelIeHre TPaKTHYECKUX (PU3NIECKUX 3a]1ad.

Koneunble TpeOOBaHMS K OBJIAIEHUIO TUCHUILIUHOH «PU3NKA)
B pesynbrare nuzyyenus qucuuIuinHel « PU3HKay CIyLIATeNb JOJKEH:

e chopmupoBaTh 3HAHUS O HAYYHOM KapTHHE MHpa, 3HAHUS O METOAax (U3NYECKOTO



UCCIICIOBAHMS,
YCBOHMTH OCHOBHbBIC METO/IbI HAOIIOICHHS, U3MEPEHHSI U KCIICPUMEHTHPOBAHHUS;
chopMHpPOBATh YMCHHE CAMOCTOSITEIILHO MPHUOOPETATh U IPUMCHSTH 3HAHUSA, OOBSICHSITH
buznyecKue SBICHHUS;

yMETh OOBSACHATH HaOJrOmacMble  (pu3HUYecKue SIBJICHUSI, OPHEHTHPOBATHCS B
COBPEMEHHBIX (PHU3UYECKUX MTPOOIIeMax;

BbIPA0OTATh HABBIKM  HCIOJB30BAHHMS TCOPETHYECKUX 3HAHMHA IS pEIICHHUS
NPaKTHYECKHX 33/1a4;

yMETh MPUMEHATh MAaTEeMAaTHYECKUN ammnapar, TMPUHIMITBI MOJACTUPOBAHUS (PU3UUCCKUX
HPOIIECCOB IS OCMBICIICHHSI HEPa3pbIBHOM CBSI3U (DU3MKU M MAaTEMaTHKH;

UMETh HAaBBIKM COBPEMECHHBIX BHIOB MAaTEMATUYCCKOTO MBIIILICHHS,

pa3BUTh MBIIUICHHE,  CIOCOOHOCTH W YMEHHUS HCIOJb30BAHUS MATEMaTHUYECKOTO
anmapara pu peiieHrn GU3MIeCKUX 3a/1ad;

BbIPA0OTATh HABBIKK PEIICHUS (PU3NUIESCKUX 3a/1aY;

Pa3BUTh MBINUICHHE MMOCPEJACTBOM PEIICHUS 3a7ad Pa3InYHOI0 YPOBHS CIOXHOCTH H
TPYAHOCTH.



2. Y4eO0HO-TeMAaTHYeCKHUH IIJIAH 0CBOCHHUS TUCIHHUILINHEIL.
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 (MarepuaibHas
TOYKa, TpaeKTopHus, nyTh,
MEPEMEILICHUE, CKOPOCThb, CPEIHSAS 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 CKOPOCTbBIO,
OpOILIEHHBIX TOPU30HTAJIBHO,
OpOIIIEHHBIX TOJ YIJIOM K TOpPU3OHTY.
BpamarensHoe JIBIDKCHUE Telna
(mBMKeHHE TeJla 10  OKPY)KHOCTH).
LentpocTpemuTtenbHOe YCKOpPEHHE,
HOPMAaJIbHOE i TaHTCHIINAJIEHOE
YCKOPEHHSI.

13

JIlnnamuka
MaTepPHAJIbHON 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 COXPAaHEHUSA 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.
OTHOcHTENbHAs MOJIEKYJSIpHAs Macca,
KOJINYECTBO BELIECTBA, MACChl, pa3Mep,
yucao MoJiekysn. OCHOBHOE ypaBHEHHE
MKT. Temneparypa, CpenHsIs
KHHETHYECKas SHEprus, cpeaHsis

3




KBaJpaTU4ecKkass CKOpPOCTb JBHKCHHS
MOJIEKYJI. YpaBHeHue MenzeneeBa —
Kitaneiipona. N3onponeccsl
(M30TEPMHUYECKHUH, W30XOPHBIH,
n306apHusbIii). I'paduku nzonpoueccos.

TepmoaunamMuka.

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

A3, K

DJIeKTPOCTATUKA.

ONEKTPUYECKUN 3apsl. DNEKTPUUYECKOE
nose. 3akoH Kynona. HanpspkeHHOCTB
anekTpuyeckoro  moisd.  [loTenuwman.
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 ToJIE. 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  TOHATUS U 3aKOHBI
reoOMETpUYECKOr  onTUku. [IpuHImn
®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, ONpEACIECHUE
CKOpocTH cBeTra MeronoM Pemepa,
®uzo. OnTudeckue mpubOOpsl (Kamepa
o0ckypa, (oToanmnapaT, MPOESKIUOHHBIN
anmapar, IJas3, Jyna, MHKPOCKOII,
TEJIECKOMN)

A3

11

OcHOBHBbIC TIOHATHA WU
3aKOHDbI BOJIHOBOIA

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

A3




OIITUKH. IpCIOMIICHUSA CB€Ta ucxonsa nus3

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. YiubTpaduoneroBas 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. U3nyuyenune 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 CBOOOHOr0 NaIeHUs ¢ IOMOIIIbIO MallliHbI ATBYAA.

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 MpeIOMIICHUST TIPO3PAYHOMN TIIACTHHKH C
MIOMOIIbI0 MUKPOCKOIIA.
Jlaboparopuass pabdora Ne 8. OmpeneneHue MIUHBI BOJIHBI C TMOMOIIBIO TU(PAKIIMOHHON
PEIIETKH.




2.2. Pacnipenesnenue BUI0B y4eOHO# padoThl MO pa3aejaM AUCHUIINHBI

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

1 KunemaTtuka 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 BOJJHOBOM OINTHKH.

12 KBanTOBas npupona ceera. 16 2 4 10

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

14 SAnepHas pusuka. 14 2 2 10

15 Utoro 252 48 48 12 144

CamocrosiTesibHas padoTa caymarenei

]_ICJ'II/I CaMOCTOSITEIbLHOMI paGOTBI — OCBOUTBH TC pa3Aciibl JUCHHUIIIMHBI, KOTOPBIC HEC ObLIN

3aTPOHYTBI B IMPOLCCCC OYHBIX 3aHHTHﬁ, HO MPEAYCMOTPCHBI pa6oqel71 nporpaMMoﬁ, a TaKXcC

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

HU3YUCHUA OTHCJIBbHBIX TCM, PCIICHHUUN (I)I/I3I/I‘-ICCKI/IX 3aaa4, UCCICAOBAHUA OTACIBbHBIX MPOLECCOB U

SBIIGHUH C TIOMOIIBI0 Y4eOHO-METOAUYECKOW JIUTEePATyphl; 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 TUCIUIINHbI

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. U. byrukos, A.C. Kongpatee. - M.: ®uszmatiur,
2008. - 352 c. - 978-5-9221-0107-3, 978-5-9221-0110- 3.

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

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

I'pud

byrukos, E. 1. ®uszuka. B 3-x xH. KH. 2. Onexrpomunamuika. OnTuka
[OnexTpoHHBIi  pecypc] : yuebHoe mocobue /  E.U. byrukos,
A. C. Kongpatees. - M.: ®usmarnut, 2011. - 336 c. - 978-5-9221-0108-0,
978-5-9221-0110- 3.

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

bytukos, E. 1. ®usuka. B 3-x kH. [DnekTpoHHBIH pecypc] : ydeOHOe
nocobue / E. U. byrukos, A. C. Kouaparses, B. M. V3aun. - M.: ®uzmatiur,
2010. - 337 c. - 978-5-9221-0109-7, 978-5-9221-0110-3.

IBC: Pexxum mocryma: http://www.biblioclub.ru/index.php?page=book&id=75494

Honymeno VYMO 1o HampaBieHUsSM [EAarorHyeckoro 0oOpa3oBaHMS
MunucrepctBa obpasoBanusi P® B kadectBe ydeOHOro mocoOusi s
yYaIIMXCsl HIKOJI C YIITYOJICHHBIM H3Y4eHUEM (PU3HUKH U CTY/IEHTOB BY30B

I'pud

OnemeHTapHblii yuyeOHuk ¢usuku. B 3 tomax. Tom 3. Ontuka. / Ilon
penakmueii ['.C. Jlanac6epra. — M.: DUSMATIIUT, 2010. — 848 c.

DnemeHTapHblid yueOHuK Qu3uku. B 3 tomax. Tom 3. KoneGaHus U BOJHBI.
Onrtuka. AToMHas u sigepHas pusuka. / [lox pemaknueii I'.C. Jlanacoepra. —
M.: DUSMATIINT, 2012. — 664 c.

Bonpkenmreiin, B.C. CoopHuK 3aaa4 mo obmeMy Kypcy dbusuku: s cryn-



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

oB TexH. By30B / B.C. BonpkenmreitH. — 3-e u3a. ucop. u jom. — CII6.:
Kumxneiii Mup, 2009. — 327 c.: ui.

JlomostHUTEAbHAS
1. COopnuk 3amau no ¢usmke: yaed. mocodue s cTyneHToB By30B / P. 1. be3sepxuss [u ap.];
nox pexn. P.U. I'pabosckoro. - 3-e u3z., crep. - CI16.; M.; Kpacnonap: Jlans, 2007. - 128 c.
2. Pemenus 3amad o obmiemMy Kypcy Gu3HMKU: yae0. mocoOue 1t CTYACHTOB By30B / IO PEI.
H.M. Porauesa. - 2-¢ uzn., ucmnp. - CI16.; M.; Kpacuonap: Jlans, 2008. - 304 c.
3. CuByxun /I.B.. O6mmit xkypc ¢usuku. B 5 1.: yue6. mocobue. T 1.: Mexanuka / JI.B.
CuByxuH — 5-e u3f., crep. — M.: ®DUSMATIIUT, 2006. - 560c.

4. Hpognor U. E. 3agauu no oOuieit ¢pusuke: yued. mocodbue ans By3os/. . E. UponoB — 8-e
3z — M. : BUHOM. Jlaboparopus 31anuii, 2001. —432 c.

5. ®@upranr, E.B. PykoBoACTBO K pelieHuio 3aaad mo Kypcey oomieidt ¢gusuku: yued. mocodue
1utst By30B / E. B. @upranr. - 4-¢ u3a., ucnp. - CI16.; M.; Kpacaogap: Jlanb, 2009. - 352 c.

6. ®enoceeB, B.b. ®wuszuka: y4ued. mis cryaeHtoB By3oB / B. b. ®emocees. - PocroB H//I:
®denmnkc, 2009. - 669 c.

7. VYuebuuku Qusuku gns 7-11  kjmaccoB  00mieoOpazoBaTENbHBIX  YUPEKICHUM,
peKoMeH10BaHHble MUHUCTEPCTBOM 00pa3oBaHus U Hayku P®:

- [eppimkun A.B. ®usnka, 7 knacc: yueonuk/ A.B. [lepsimkun — M.: JIpoda, 2016.
- [leppriikun A.B. @usuka, 8 kinacc: yueonuk/ A.B. Ilepsimkun — M.: Ipoda, 2016.
- [leppiukun A.B., I'yrhuk E.M. ®wusuka, 9 knacc: yue6nux/ A.B. Ilepsimkun — M.: Jlpoda,

2016.

- KacbsiHoB B.A. ®u3uka (6a30Bbiif ypoBeHb), 10 knacc: yueObnux/ B.A. Kacesanos — M.: Jlpoda,
2016.

- Kacesnos B.A. ®usuka (6a30Bblil ypoBeHs), 11 kiace: yueonuk/ B.A. KacesHoB — M.: Jlpoda,
2016.

U JIp. aBTOPOB.

3.2. [lepuoauyeckue U3IaHusA
IHepuoauyeckue u3aHus

1. "®usuka" http:/fiz.1september.ru/ - exxeHeAeTbHAs Ta3eTa, IpUiokeHue K razere "[lepBoe
ceHTsIops".

2. "Ksant" http://www.kvant.info/ - ¢puznko-maremaTuyeckuii xKypHai Ui HKOJIbHUKOB U
CTY/IGHTOB Ha caiiTe ceTreBoro xxypHana "Kypbep oOpazoBanus". Ha crpanunax caiita
pa3MenieHo cojepkanue ouepeqHoro Homepa Kanra, a Taxoke 0030p5bI psiia HOMEPOB
KypHaia 3a 1997—1998 rr. B 0630pax nmpescTaBieHsl 3a/1auu 10 (U3MKe U MaTeMaTUKe U, K
CO’KaJICHHUI0, TOJIPKO KpaTKUe aHHOTaIuu ctateit. B pyopuke U3mano «KBanToM» momernieHa
uHpopMaIKs 0 KHUTAX, KOTOPbIE U3/1aHbl 32 TIOCIIEHHE ABa rojia. ITH KHUTH MOXKHO
pUOOpECTH B pelaklIuy )KypHaa.

3. "Hayka u Ku3np'" - nauka.relis.ru exxeMecsiuHbIi HAyYHO-TIOMYNIAPHBIN XypHa. Ha caiite
IIPEJCTABIICHBI IOYTH MOJHOCTBIO MaTepHallbl XKypHasla, HAaUMHAas ¢ OYEPETHOTO BBIIIEAIETO
HoMepa 70 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 MaTepHaiIbl )KypHaia



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

e

10.
1.
12.
13.

14.

15.
16.
17.
18.
19.
20.

21

26.
27.

Kypunaa "MHU®" virlib.eunnet.net/mif (Maremaruka, MupopmaTuka, ®usnka) Obu1
ocHOBaH B 1996 roay no nnunuaTtise Kadeap MaTeMaTHUKU, HHPOPMATUKU U PU3UKU
Criennanu3upoBaHHOTO Y4eOHO-HAYYHOTO IIEHTpa (JHIes) Y PpalbCKOro YHHBEPCUTETA.
Kypunaa «3nanne-Cuia» (3bC)

3.3. Pecypcnl cetu UHTepHeET

Hcnonk30BaHre IEPCOHAILHOTO KOMITbIOTEpa Ha ypokax ¢usuku. ['omomodos A. 1.,
I'omono6oga E. JI., JIuarsuctuueckast rumuaaszus rpu TT'Y um. JlepkaBuna, . Tam60B.
schools.techno.ru/sch1567/metodob

Hcnonws3oBanue MpuKIaIHbIX IporpamM st O9BM B npenogaBanun Gpu3uku. AHIpUEBCKas

H. C., lanpHeBoCTOUHBIH ['0CYIapCTBEHHBIH WHIYCTPHATHLHO-DKOHOMHYECKUI KOJUISIK.
schools.techno.ru/sch1567/metodob

MeToanyecKkrue aciueKThl npcrioaaBaHuA (1)I/ISI/IKI/I C HCIIOJIb30BAHUEM KOMIIBIOTCPHOI'O KypcCa

«OtkpoiTast pusuka 1.0» http://www.college.ru/for_teacher/227/258/234/235/
Enunas xomneknus LIOP. IIpenmernas komnekuus «Pusukay http://school-
collection.edu.ru/collection

EcrecTBeHHO-HayuHbIe 3KcTIepUMeHThI — @usnka: Komtekuus Poccutickoro
obmieoOpaszoBarenpHOro moprana http://experiment.edu.ru

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

DNEeMEHTHI: TIOMYIISIPHBINA CalT 0 QyHIaMEHTAILHOM HayKe http:/www.elementy.ru
BuptyansHbiii (OHJ €CTECTBEHHO-HAYYHBIX U HAYYHO-TEXHUYECKHX 3(PPEeKTOB
«OddextuBnas ¢puznka» http:// www.effects.ru

EcrecTBeHHO-HayuHas mikojia TOMCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA http://ens.tpu.ru

Kadenpa ¢pusuku MockoBCKOro HHCTUTYTa OTKPBLITOro oopa3zoBanus http://fizkaf.narod.ru
JlabopaTtopus o0yuenus pusuku u actpoHomurt MCMO PAO http://physics.ioso.ru
JlaypeaTsl HOOeneBckol mpeMun 1o ¢gusuke http://n-t.ru/nl/fz

Marepuans! kageapsr oomieit puzuku MI'Y um. M.B. JlomoHocoBa: yuebHbIe mocoOus,
¢bu3nyeckuit NPakTUKYM, BUAEO- U KOMITBIOTEPHBIE J€MOHCTpALUU
http://genphys.phys.msu.ru

Marepuans! puzndeckoro (axynprera Cankr-IleTepOoyprckoro rocyjapcTBEHHOTO
yHuBepcuteTa http://www.phys.spbu.ru/library

Mup usuku: geMoHcTpanunu Gu3nueckux 3kcnepumMeHToB http://demo.home.nov.ru
O6pasoBarenbHbie MaTepuaisl o ¢puznke @TU um. A.@. Uodde http://edu.ioffe.ru/edu
[Topran ecrecTBeHHBIX Hayk: Pusnka http://www.e-science.ru/physics
TepMonnHaMuKa: SJEKTPOHHBIN yueOHHK 10 (husuke http://fn.bmstu.ru/phys/bib/[-NET
VYpoxku o monekynsipaon ¢usuke http://marklv.narod.ru/mkt

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

. ®usuka B nmpe3eHTanusx http://presfiz.narod.ru
22.
23.
24,
25.

dusmka.py: caT s ydyammxcs 1 npenojgasateneil pusuxu http:/ www.fizika.ru
lNazera «®usuka» U3narensckoro noma «llepoe centsiOps» http://fiz.1september.ru
Konnexnust «kEcTecTBeHHOHAYUHBIE SKCIIEPUMEHTBI: (pu3nka http://experiment.edu.ru
BupTtyanbHblii METOIUYECKUN KaOMHET yuuTens GU3UKU U aCTPOHOMUU
http://www.gomulina.orc.ru

®dwu3uka B aHuMaIusax http://physics.nad.ru

Anepnas ¢usuka B UntepHete http://nuclphys.sinp.msu.ru
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http://physics.ioso.ru/
http://n-t.ru/nl/fz
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4. DoHJ OLIEHOYHBIX CPEICTB

Ilepeyens BOMPOCOB K IK3aMeHY:

1.  Mexanuueckoe nBukeHUE. OCHOBHbBIE NOHSTHUSI KMHEMATHKU (MaTepuaibHas TOYKa,
TPAaeKTOpUs, IMyTh, IEpEeMELIEHHE, CKOPOCTb, CPEIHA M MIHOBEHHas CKOpPOCTb, YCKOPEHHE).
Kunemaruka npsmonuHeiHoro AsmxeHus. OCHOBHOE ypaBHEHUE JIBUKEHUSI.

2. OTHOCHUTENIBHOCTb JBUKEHUS.

3. JIBuKeHue Tel Moj ACWCTBUEM CHIIBI TSXKECTH (CBOOOIHOE MaJIeHHuE Tela; BEPTHKAIBHOE
JBIDKEHUE TEJI C HAYaJIbHOM CKOPOCTHIO, OPOILICHHBIX TOPH3OHTAIBHO, OPOIIEHHBIX MO 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 CUCTEMBI HECKOIBKHX TE.

8.  YCTONYMBOCTH TEJl B PABHOBECHH.

9. BsaumopeiictBue Tten. Mmmynbc. 3aKOHbl COXpaHEHUS U HM3MEHEHHs HMITyJbca
MaTEepUaIbHONW TOUKH U MEXAaHUYECKOU CUCTEMBI.

10. Dueprus. Pa6ora. Momuocts. KII/I. 3akoHbl coxpaHeHUs U M3MEHEHUSI MEXaHUYeCKON
SHEPIHH.

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

12. OcnoBHoe ypaBHenue MKT. Temnepatypa, cpenHsiss KHHETUYECKash dHEPrus, CpemHss
KBaJIpaTHuecKas CKOPOCThb ABUKEHUS MOJIEKYI.

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

14. BHYTpeHHss SHEPrus, CriocoObl €€ N3MEHEHHUS.

15. Bunsl ternonepenaun. KoiauuecTBo TemaoTel. Y paBHEHHE TEIUIOBOTO OalaHca.

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

17. Dnextpuueckuil 3apsan. Onekrpuueckoe mnosie. 3akoH Kymona. HamnpsokeHHOCTB
anektpudeckoro noss. [Torenunan. DnekrpoeMkocTs. KoHeHcaTOpHI.

18. Dnexrpuueckuit Tok. Cuna toka. 3akoH Owma. IlocnemoBarenbHoe M MapajsiebHOE
COCTMHEHHE TTPOBOIHUKOB. PaboTa M MOITHOCTH B IEMH MOCTOSIHHOTO TOKa. 3akoH [[xoymsa-Jlenna.
O/J1C. On. uens. Pacuer ai1. ienu. DIEeKTpoIIn3.

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

20. OcHOBHBIE TIOHATHS U 3aKOHBI reoMeTpuueckodl onTuku. IIpmHnun depma. 3axoHbI
NPSIMOJIMHEMHOTO paclpoCTpaHEHHs] CBETA, OTPAKEHMsI M IPEJIOMIICHHS CBETa, HE3aBUCHMOCTH,
00paTtuMoCTH CBeT. Jydeld. ONTHUECKUE CHUCTEMBI, TIOCTPOCHUSI B HUX: IUIOCKOE 3€pKajio, JIUH3HI,
cepuueckoe 3epKaiio, pu3Ma.

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

22. KopnycKylsipHO-BOJIHOBOM Ayanu3M cBeTa. YIbTpaduoieToBasi KaracTpoda, runoresa
[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 sAapa aTomMa. DHeprus cBszu saep. Jledekr 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




