


INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUU K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojiaBanusi yuyeOHoro npeamera «Pusuka» B o0pa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSTEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpEAMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb peaU3alMu MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Y4YE€OHbIMU mpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

* IUIAHMPYEMBIE pPe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 [0JIaM 00YUYEHUS;

* cogepxaHue yueOHoro npeamera «dusmkay mno rogam o0ydeHuUs.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIUI
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAeNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAy4YHbI METOJI MO3HAHUS IIPU BBIIOJIHEHUHU UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca ¢u3ukm s YpOBHSL CpEIHEro o0OImero oOpa3oBaHUs
NOJIOXKEH pAX HUACH, KOTOpPBIE MOXHO paccMaTpuBaTh KakK IPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
npo6JieM palroOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCETO 3a CU€T OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYarolnuXcCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITHMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHuss kaOuHera Qusmku. Ilpu dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (DU3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTYyalluu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOunere (Qu3MKM HOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHueE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpALUWA s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBIICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHudecKre KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3Y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (GopMHpOBaHHE HWHTEpPECa W CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (DOPMUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (OpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (dopMHpOBaHHUE TPEACTABICHUN O PO (HU3UKU IS Pa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e TpHOOpPETeHHEe  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OoOBbsACHEHMs] (PU3NYECKUX SBICHUW B TPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOCHHME CIOCOOOB PEIICHHS pa3IMYHbIX 3a7ady C SIBHO 3aJaHHOU
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny;

e OBJAJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U IMPOBEICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIiy,
ornpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJibTaTa;

e CO3JaHMUE YCIOBUHU JUIsl pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpEeUeHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUusT J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUS IPUPOJBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHMS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajbHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

KpuBonunennoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXAaHMYECKON JHEPrUHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmdyeckoro  mosis.  [loreHuman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIbHOCTH, 3a/1aBaTh IAapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIu3e pe3yJbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJIICKT, IIpEATOJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CcaMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U



JIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMy COCTOSIHHMS rasa B H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS W CIUHHUIIBI; yKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (HU3HUUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, JAeJIaTh BBIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWs MO (PU3UKE B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsl, SJEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPSKEHUE, DJICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUECKUU
CMBICTI HCIIOJB3YEMbBIX BEJIMYMH, MX OOO3HAYeHUS M EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HUCIOIb3YS
bu3ryuecKkrue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3blBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYI0 (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIHA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300pAKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJUIl U
rpadMKoOB, JeJIaTh BBIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IMPOEKTHOU
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOAMMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEIINUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHUS 3J0POBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DIeKTPOHHBIE
HauMeHoBaHue
Ne (uu¢posbIe)
pa3esioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoThI padoThl
pecypcebl
Pazgen 1. DPUSUKA U METObI HAYYHOI'O ITIO3SHAHUA
bu6nmnoreka [JOK
https://m.edsoo.ru/7f41bf72
dusuka u METOIBI
1.1 2 ILIOP u pecypcsl no
Hay4YHOT'O MO3HAHUS
(duzuke http://class-
fizik.ru/
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.1 Kunematuka 5 IHOP u pecypcsl o
¢duzuke http://class-
fizik.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 IHOP u pecypcsl no
¢duzuke http://class-
fizik.ru/
3aKOHBI COXpaHEHUS B bubmorexa HOK
2.3 P 6 1 1 https://m.edsoo0.ru/7f41bf72
MEXaHHUKE
IIOP u pecypcel no



https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/7f41bf72

¢u3zuke http://class-

fizik.ru/
Uroro no pazaeny 18
Pa3nen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMHUKA
bu6mmoreka [{OK
OcHOBBI https://m.edsoo0.ru/7f41bf72
3.1 MOJIEKYJISIPHO- 9 LOP u pecypcsl o
KMHETHYECKOU TEOPUU ¢u3zuke http://class-
fizik.ru/
bu6mmorexa [IOK
OCHOBEL https://m.edsoo.ru/7f41bf72
3.2 10 LOP u pecypcsl o
TEPMOJIUHAMUKHU
¢duzuke http://class-
fizik.ru/
bu6mmoreka [{OK
ArperaTHble https://m.edsoo.ru/7f41b{72
33 COCTOSIHUS BEIIECTBA. 5 OP u pecypcs! o
®a30BbIe IEPEXOIBI ¢dusuke http://class-
fizik.ru/
Nroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
4.1 DneKTpocTaThKa 10 HOP u pecypcs! o
¢dusuke http://class-
fizik.ru/
47 [TocrossHABII 12 bu6mmoreka [{OK

AIIEKTPUYECKHI TOK.

https://m.edsoo.ru/7f41bf72



http://class-fizik.ru/
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https://m.edsoo.ru/7f41bf72

Toxu B pa3nu4HbIX
cpenax

LHOP u pecypcsl 1o

¢duzuke http://class-
fizik.ru/

Hroro no pazaeny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



http://class-fizik.ru/
http://class-fizik.ru/

11 KITACC

KoandyecTBO 4acoB

Ne HaumenoBanue pa3aesion

DJIeKTpOHHbIe (LM(ppPOBbIE)

/ Beero Kourpoasbnsie | IlpakTHyeckue p
/| ¥ TeM NpPorpamMmsl paGoTE! paGoTEI o0pa3oBaTejibHbIE PECYpPChI
Paznen 1. JIEKTPOJIUHAMMUKA
but6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢ IIOP u
MaruauTHO€ noJe. Rl
1.1 DneKTpOMarHUTHasI 11 1 3 pe?prLI 1o pusnke hitp://class-
fizik.ru/ BupryanibHsie
WHTYKIUS
nabopaTtopHbie pabOTHI 1O PUKKE
https://efizika.ru/course/view.php?id=44
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
bubnuoreka [JOK
MexaHuueckue u
https://m.edsoo.ru/7f41¢97¢ IIOP n
2.1 3JIEKTPOMArHUTHBIE 9 1 wttos/lc]
cone6aHIs pe<.:ypcm o ¢usmkKe http://class-
fizik.ru/
but6mmoreka [JOK
29 MexaHn4deckue u 5 1 https://m.edsoo.ru/7f41¢97¢ ITOP u
' DIIEKTPOMArHUTHBIE BOJIHBI pecypcsl 1o ¢uzuke http://class-
fizik.ru/
bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97¢ I1OP n
53 Ontiika 10 3 pecypcsl 1o gu3uke http:/class-

fizik.ru/ BupryanbHsie
nabopaTopHbIE pabOTHI 1O HU3HKE
https://efizika.ru/course/view.php?id=44
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Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIUMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmoreka [{JOK
11 OCHOBBI cieIIUATIBHOM 4 1 https://m.edsoo.ru/7f41¢97¢ IIOP u
' TEOPHUH OTHOCUTEIILHOCTH pecypcehl o pusuke http:/class-
fizik.ru/
Uroro no pazaeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [JOK
41 DJIEeMEHTHI KBAaHTOBOM 6 https://m.edsoo.ru/7f41¢97¢ ITOP u
' ONTUKH pecypcsl 110 (u3uKe http://class-
fizik.ru/
bubnuoreka [JOK
49 Crpoerue aToma 4 https://m.edsoo.ru/7f41¢97¢ IIOP n
pecypcsl o ¢usuke http://class-
fizik.ru/
but6mmoreka [IOK
43 AToMHOE 110 5 https://m.edsoo.ru/7f41¢97¢ IIOP n
pecypcehbl o pusuke http:/class-
fizik.ru/
Hroro no pasneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®U3UKHU
bubmmorexa [JOK
https://m.edsoo.ru/7f41c97¢
DJIEeMEHTHI aCTPOHOMUU U N .
5.1 7 1 Kopnopanus «Poccuiickuit
acTpou3uKu
YICOHHK
https://rosuchebnik.ru/metodicheskaja-



https://m.edsoo.ru/7f41c97c
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http://class-fizik.ru/
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https://m.edsoo.ru/7f41c97c
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https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/

pomosch/materialy/predmet-
astronomiya/

Hroro no pasaeny

7

Pasznen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

bub6nunorexa LIOK
https://m.edsoo.ru/7f41¢97¢ IIOP n

6.1 O06o0mmatomiee MOBTOPEHHE 4
pecypcsl 1o gu3uke hitp:/class-
fizik.ru/fizw.html
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosamnuecTBo yacos
Ne Tema ypoka Kontpoasubie | IlpakTtuuyeckue Jata JJICKTPOHHEIC M pPOBLIE
n/n Bcero paGoTHI paGoTsI u3yuyeHusi | oOpa3oBaTesibHbIE PeCypPChl
®usuka — HayKa O MPHUPOJIE.
1 Hayunsie MeT(})II[BI HO?I,)H:HI/H[ 1 2.09 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c32¢e2
OKPY’KaOIIEeTr0 MUpPa
Posnb 1 MecTo ¢pu3uku B
¢dbopmupoBaHuU
) COBPEMEHHOI Hay4YHOH i 4.09 bub6mmoreka [IOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JEATETHHOCTH
JTonaen
MexaHn4eckoe JIBHKEHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOI'0 JBHKEHUS. 1 9.09 bubmorexa [IOK
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHUEe
4 PaBHOMepH?e | 11.09 bubmuoteka [{JOK
MPSIMOJIMHEMHOE JIBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHoyCKOpveHHOC 1 16.09 bubnuorexa [JOK
NPSAMOJIUHENHOE IBUKEHUE https://m.edsoo.ru/ff0c372¢
CBoOoaHOE majeHue.
6 YckopeHnue cBOOOIHOTO 1 18.09 bubmorera [IOK

mageHus

https://m.edsoo.ru/ff0c39¢cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBonnHeliHOE qBUXKEHNE.

. bubnuorexa [JOK
! JBIIKCHHE MATCPHAILHOH 23.10 httns://m.edsocl;.lru/ffOCSada
TOYKH IO OKPYKHOCTH
[IpuHIHAII OTHOCUTENBHOCTH
2 lanunes. UnepuuanbHble 25 bu6mmoreka [IOK
cuctemsbl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
Macca tena. Cuina. [IpuHuun
9 CyIepnosuuu cui. Bropon 30 bubnmnorexa [JOK
3akoH HproToHa nis https://m.edsoo.ru/ff0c3be8
MaTepUATLHON TOUKH
10 Tperun 3akon HeroToHa Juist 910 bubnuoreka [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOIO
1 TsroteHus. Cuia TSHKECTH. 7 bubnuoteka [JOK
IIepBast kocmMuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuita ynpyrocta. 3akoH 9 bubnuorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumnuent
enus. Cuia
13 ZI(ZHPOTHBHGHHX pu 14.10 bubmorexa HOK
https://m.edsoo.ru/ff0c3{76
JBUKEHHUHU TEJa B KUIAKOCTH
WM rasze
[TocrynarensHoe n
BpalIaTeTbHOE ABIKCHHE Bu6morexa LIOK
14 a0COJIIOTHO TBEPOTO TEa. 16

MowmeHT cuisl. [1nedo cumel.
YcnoBust paBHOBECHS

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

TBEPJIOTO TeJla

15

HNmMnynsc MaTepuanbHOU
TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK.
Nmnynbe cunbl. 3akoH
COXpaHEHHUs HMITYJIbCA.
PeakTuBHOE IBHKEHHE

21

bubnuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTta 1 MOIITHOCTH CHITHI.
Kunernyeckas sHeprus
MaTepUaIbHON TOUKH.
Teopema 06 n3MeHEeHUN
KUHETUYECKON DHEPIHUU

23

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas 3HEprUs.
[ToreHunanpHas sHEpIrUst
ynpyro ae()opMUPOBaHHON
npyxuHbl. [loTeHnmanbHas
SHEPTHs TeJla BOIU3U
MOBEPXHOCTU 3EMIIH

6.11

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToreHnnmanbHBIE U
HEIIOTCHIINAJIbHEIC CUJIBL.
CBs13b pabOTHI
HETIOTEHIIMAJIFHBIX CHJI C
U3MEHEHHEM MEXaHUUEeCKOU
SHEPIUH CUCTEMBI TeN. 3aKOH
COXPaHEHHUs MEXaHUYECKOM
SHEPIruu

11

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBsi3u
paboThI CUIIBI C U3MEHEHHEM

13

BupryansHbie 1abopaTtopHbie
paboThI 1o pusuke

https://efizika.ru/course/view.php?id=44



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://efizika.ru/course/view.php?id=44

MEXaHUYECKOM IHEPTUU Tea
Ha MpUMeEpe PacTsHKEHUs
PE3UHOBOIO KIyTa»

KonTtponsHas padora o
teMme «KunemaTuka.

Bbubnuoreka [JOK

20 18.11
Junamuka. 3aKoHbBI https://m.edsoo.ru/ff0c4b74
COXpAHEHHUsI B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS

21 MOJIEKYJISIPHO-KUHETUYECKOI 20 bu6muoreka [IOK
teopun. bpoyHoBCcKOE https://m.edsoo.ru/ff0c4dc2
neuxenue. Audpoysus
XapakTep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII LIOP u pecypes! Mo dusite

22 semectsa. Mopenn . 25 http://clfss—gfik.ru/
CTPOEHHUS Ta30B, )KUJIKOCTEH
Y TBEPIBIX TEN
Macea morexys. LOP u pecypcsl no ¢puznke

23 KoauuecTBo BemiecTna. 27 i

http://class-fizik.ru/
[TocTostnuas ABoraapo
TennoBoe paBHOBeCHE.

24 Temneparypa u e€ 919 LIOP u pecypcsl o pusnke
n3mepenue. lllkana http:/class-fizik.ru/
temriepatryp Llenbcus

)5 HUneanpuerii raz 8 MKT. 419 bu6mmoreka [IOK
OcnoBHoe ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa

26 KaK Mepa cpeaHei 9 bubmnoreka [JOK

KMHETUYECKON YHEPTUHN
JBUKEHHSI MOJIEKYJI.

https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

YpaBHenue Menpeneena-
Knaneiipona

3akon JlaneToHa. 'a30BEIC

LOP u pecypcsl o pusuke

27 11 .
3aKOHBI http://class-fizik.ru/
JlaGopaTopHnas pabota
«HccnenoBanue Bupryansusie 1abopatopHbie
28 3aBUCUMOCTHU MEXIY 16 paboThI O pu3nKe
apaMeTpaMu COCTOSIHUS https://efizika.ru/course/view.php?id=44
Pa3peKEHHOTO ra3a»
H3omnporieccsl B uaeanbsHOM
29 rase U ux rpapuueckoe 18 bubmorexa TIOK
https://m.edsoo.ru/ff0c570e
MIpPE/ICTABJICHHE
BuyTpennsis sneprus
TEPMOIMHAMMIECKON
CHCTEMBI H CITOCOOBI €€
30 n3mMeHeHus. KonuuectBo 23 bubnuorexa [JOK
TEIUIOTHI U paboTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHHss sHeprus
0JIHOATOMHOTO UCAIbHOTO
rasa
bu6nuoreka [JOK
31 Braer renuonepesain 23 https://m.edsoo.ru/ff0c5c36
V ienbHas TEMI0EMKOCTh
Benectsa. KonugecTso
32 TEIUIOTHI IIPU 13.01 bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
Terionepenaye.
AntnabaTHBIN mporecc
13 [IepBblii 3aK0H 15 bubnmoreka [IOK

TCPMOANHAMHKHU U €TO

https://m.edsoo.ru/ff0cSefc



http://class-fizik.ru/
https://efizika.ru/course/view.php?id=44
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

IMPUMCHCHHUE K
H30IIporeccamM

HeoGparumocTs nporeccos

bubnuoreka [JOK

34 .B i 20
B [PHPOAC. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU

15 punnun neicreus u KIT 29 bubnunoreka IIOK
TEIUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a

HOP u pecypces! no ¢puzuke

36 K KIT 27
Hner Rapro wt ero K11 http://class-fizik.ru/

17 DKOJIOTrHYECKHe MPOOIeMbl 29 HOP u pecypces! no ¢puzuke
TEIUIOOHEPTrEeTUKHU http://class-fizik.ru/
Ob6o06maromuit ypok

38 <<MOJ'II:K nlslil HaZI:me/IKa 3.02 bubmorexa HOK

AP ' ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJAMHAMUKID)
KonrtponsHas pabora o

19 Teme «MouekysipHas 5 02 bu6muoreka [IOK
¢duzuka. OCHOBBI ) https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUIKI
[TapooGpa3oBanue u

40 KoHJeHcanus. cnapenue u 10 bubmmorexa [TOK

ACHCAIBL P https://m.edsoo.ru/ff0c63b6
KHUTICHUE
AOcomoTHas u
41 OTHOCUTEJIbHAS BIAXXHOCTD 12 Bubmorexa TIOK
. https://m.edsoo0.ru/ff0c64d8
BO31yxa. HaceIeHHsbIi map
Teépaoe Teno.
4 Kpucrammueckue u 17 bubmuorexa [JOK

aMop(QHBIC Tea.
AHHM30TPONHNS CBOUCTB

https://m.edsoo.ru/ff0c65f0
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KpucTamios. JKunkue
kpuctauibl. COBpeMEHHbIE
MaTepHuabl

IInaBnenue u
KpUCTaJUIH3aIus. Y JenbHast

Bbubnuoreka [JOK

43 19
TETJI0TA TIABJICHHUS. https://m.edsoo.ru/ff0c6708
CyOnumarust
44 YpaBHEHUE TEIJIOBOTO 26 bubnmnoreka [JOK
Oamanca https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Tell.
45 DnekTpuuecku 3aps. [sa 3.03 bu6mmoteka [IOK
BH/1A DJIEKTPUYECKUX ' https://m.edsoo.ru/ff0c6bec
3apsi0B
[IpoBOHUKY, AUIITEKTPUKHU
46 Y MOJTYNPOBOJIHUKH. 3aKOH c bu6muoreka [IOK
COXpaHEHUS DIEKTPUYECKOIO https://m.edsoo.ru/ff0c6bcc
3apsa
B3auMoencTBUE 3aps/i0B.
47 3akon Kynona. Toueunsin 10 bubmmorexa HOK
Y - https://m.edsoo.ru/ff0c6ced
SJIEKTPUYECKUM 3aPsi]T
Hanpsi:k€HHOCTB
AJIEKTPUIECKOTO TTOJIS.
48 [IpuHuun cynepno3unun 12 bubmmorexa HOK
pUHL yHep EI https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX TTOJIEH.
JIMHUM HANPSHKEHHOCTH
Pabota cun
49 3JIEKTPOCTATHYECKOTO TOJISI. 17 bubmmoreka [JOK

IMorennuan. Pa3zHocts
[IOTEHIHUAIIOB

https://m.edsoo.ru/ff0c6£00



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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HpOBOI[HI/IKI/I H JUDJICKTPHUKHU

B DJICKTPOCTAaTUYCCKOM IIOJIC.

bu6mmoreka [IOK

50 19
JusnekTpudeckast https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTD

51 DIIEKTPOEMKOCTb. 3103 bubnnoreka [IOK
Konpnencartop ' https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIOCKOTO

52 KOHJIeHCcaTopa. JHEPrus 2.04 Bubmuoreka IJOK

A pa. p ) https://m.eds00.ru/ff0c72c0

3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTopHnas pabota
" Bupryansabie nabopatopHbie

N3mepenue

53 IEKTDORMKOCTH 7 paboThl o Pu3nKe
p " https://efizika.ru/course/view.php?id=44

KOHJIEHCATOpa
[IpuHIMD AEHCTBUS U
pUMEHEHNE
KOHJIEHCAaTOPOB,

54 KOMTUPOBAJIHHOTO ammnapara, 9 ILHOP u pecypcel o pusnke
CTPYHHOTO MPUHTEPA. http://class-fizik.ru/
DNeKTpocTaTHIeCKas
3aluTa. 3a3eMJICHHE
AJIEKTPOTIPUOOPOB
DNEKTPUUECKUH TOK,

YCJIOBHS €TO
CyIIECTBOBAHUSI.
N OP u pecypchl 110 pU3HKE

55 Ilocrostnnblii Tok. Cuna 14 1 P yp. ¢

http://class-fizik.ru/
toka. Hampsbxenue.
Conporusnenue. 3akoH Oma
JUTSL Y4acTKa HeTH
56 [TocnenosarensHoeE, 16 bubnuorexa [JOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://efizika.ru/course/view.php?id=44
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napajielbHOe, CMEIIaHHOE
COCIIMHEHUE MPOBOIHUKOB.
JlaGopaTtopHnas pabota
«M3y4yeHne cMeaHHOTO
COCJIMHEHUS PE3UCTOPOB)»

https://m.edsoo.ru/ff0c7410

Pabora 1 MommHOCTE

57 AJIEKTPUYECKOTO TOKA. 3aKOH 21 bubnmorera [TOK
https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
3axoH OMa 11 IOJIHOM
(3aMKHYTOM) SJIEKTPHUUECKOM
nenu. KopoTkoe 3aMbIkaHue.

58 JlaboparopHas paboTa 23 bubmuorexa [JOK
«3mepenue DJ1C https://m.edsoo.ru/ff0c7ae0
HCTOYHUKA TOKA U €ro
BHYTPEHHETO
CONPOTHUBIICHUSD)

DneKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAJLIOB.

59 3aBUCHUMOCTh 28.04 ILHOP u pecypcsl o dusnke
COIPOTHBIIEHUSA METAJITIOB OT http://class-fizik.ru/
TEMIIEpaTypBhl.

CBepXIpoBOIUMOCTh
DIEKTPUIECKUH TOK B LIOP 11 pecypcet 1o ke

60 Bakyyme. CBoUCTBa 30.04 " ://clzis—f}i]fi ru/
3JIEKTPOHHBIX MTYYKOB ARSI
[ToxynpoBoaHUKH, UX

61 coOCTBEHHas ¥ MpUMeECHast = 05 bubmuorexa [JOK

npoBoauMocTh. CBOUCTBA
p—n-nepexoaa.

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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http://class-fizik.ru/
http://class-fizik.ru/
https://m.edsoo.ru/ff0c84ae

[ToxynpoBoAHUKOBEIE
pUOOPHI

DIEKTPUIECKUH TOK B
pacTBOpax M pacruiaBax

bubnuoreka [JOK
62 3JIEKTPOJIUTOB. 7.05
JICKTPOIMTOB https://m.edsoo.ru/ff0c82ba
DIIEeKTPOUTHYECKAs
Jccouuanus. JIeKTPOIU3
DIEKTPUYECKUM TOK B Ta3ax.

63 CaMOCTOATENBEHBIN U 1 bubmmnoreka [LIOK
HECAMOCTOSATENLHBIN Pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnekTpuueckue mprudopsl U

CTPOMCTBA U UX
64 ill aII)(TI/I‘-ICCKOG MPUMEHEHHUE 14 bubmmorexa LOK
p p ' https://m.edsoo.ru/ff0c86fc
IIpaBuna TexHuKn
0€30MacHOCTH

65 O06o06marmuii ypok 19 bubnmnoreka [JOK
«DNEKTPOAUHAMHUKA» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTta mo
TeMe «DJEKTPOCTATHKA.

66 ITocTOSsHHBIN SIEKTPUUECKUI 21 bubmmorexa HOK

P https://m.edsoo.ru/ff0c8a8a
TOK. TOKHM B pa3iIn4yHbIX
cpemax»
bu6nmmoreka [IOK
P i .

67 CSCPBHBIN YPOK https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypoOK.

N but6mmoreka [{OK

68 O06006marmui ypok mo

temaM 10 xiacca

https://m.edsoo.ru/ff0c8f6c
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OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

68




11 KITACC

KoaugecTBO 4acoB

Ne Tema ypoka Kontponbusie | TIpakTaueckue Jlara DJIeKTPOHHbIE HU(PPOBHIE
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI
[TocTosiHHBIE MAarHUTHI U UX
B3aMMO/ICUCTBHE.
| MarunutHoe nosne. Bektop | bubnmoreka [JOK
MarHUTHOW UHIYKIIHH. https://m.edsoo.ru/ff0c9778
Jlnanyu MarHuTHOM
WHIYKIIUU
MarunuTtHoe 1oJje
) MPOBOJIHUKA C TOKOM. OTBIT | bu6nuoreka [JOK
Opcrena. Bzaumopericteue https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
JlabopaTtopHnast pabota
3 «/3y4eHne MarauTHOTro 1 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c98fe
TOJISI KATYIIIKH C TOKOM
JleficTBHEe MAarHUTHOT'O MOJIS
Ha IIPOBOJIHUK C TOKOM.
Cuia Ammiepa.
4 JlaGopaTtopHnast pabota 1 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0c9ac0
«Hccnenosannue neCcTBUSA
MTOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM»
JlelicTBME MArHUTHOTO TTOJIS
5 Ha JIBIXKYILYIOCS | bubmmoreka [IOK

3apspKeHHY0 yacTuiy. Cuma
Jlopenma. PaGoTa cuitbl

https://m.edsoo.ru/ff0c9df4
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Jlopenua

DneKTpoMarHuTHas
uHaykus. [lotok BekTopa
MarHuTHOM uHaykuun. JC

LOP u pecypcsl o pusuke

6 WHIYKIWU. 3aKOH http://class-fizik.ru/
3JIEKTPOMATrHUTHOMN
uHaykiuu Papanes
JlaboparopHas paboTa

. «HccnenoBanue sIBICHUS bu6nuoreka [JOK
3JIEKTPOMATrHUTHOMN https://m.edsoo.ru/ff0cal 50
WHTYKITAW
NupykTuBHOCTS. SBIEHUE
camounaykiuu. 3J1C

2 CaMOUHAYKIIUU. DHEPTHs bubnmnoreka [JOK
MAarHUTHOTO TIOJIS KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE
nojue
TexHuueckue ycTpoucTea u
UX IPUMEHECHHE:
MOCTOSTHHBIC MarHUTHI,

9 51eKTpOMATHHTI, HOP u pecypcm 1o ¢puznKe

http://class-fizik.ru/

JJEKTPOABUTATENb,
YCKOPUTEIH 3I€MEHTAPHBIX
YacTHII, UHAYKIIMOHHAS MeYb
O6o0maromuii ypok

10 «MarauTHoe ToJie. bubmuorexa [JOK
DJIeKTpOMarHuTHast https://m.edsoo.ru/ff0cab82
UHIYKIHSD)

11 KonTponbHas padora no bubnmnorexa [JOK



http://class-fizik.ru/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
http://class-fizik.ru/
https://m.edsoo.ru/ff0cab82

TeMe «MarautHoe moiJie.
DJIeKTpOMarHuTHast
WHTYKIUSDY

https://m.edsoo.ru/ff0cad58

CB00OIHBIE MEXAHUYCCKHUE
Kosiebanus. ['apMoHHYecKue

bubmuoreka [JOK
12 KoneOanus. YpaBHeHHE
p . https://m.edsoo.ru/ff0caf06
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBparnienue s3Heprun
JlabopaTtopHnast pabota
«HccnenoBanme
Buptyanbhsie 1abopatopHsie
3aBUCUMOCTH TIEPHOJIa
13 ManbIX KoleOaHui rpys3a Ha paboThi 110 pu3nKe
py https://efizika.ru/course/view.php?id=44
HUTH OT JIVHBLI HUTU U
MAaccChl Tpy3a»
KonebaTenbHbIN KOHTYD.
CB0OOIHBIE
3JICKTPOMArHUTHBIC
KoieOaHus B HACATLHOM
14 K01€0aTeIbHOM KOHTYPE bubmmorexa ITOK
ype. https://m.edsoo.ru/ff0cb820
AHaNoOrus MeXay
MEXAHUYECKUMHU U
AJIIEKTPOMATrHUTHBIMU
KOJIEOAHUSIMHA
®opmyna Tomcona. 3akoH
15 COXPAHEHUS JHEPTUU B bubnmnoreka [JOK
HAJIeaIbHOM KOJIEOATEIEHOM https://m.edsoo.ru/ff0cb9c4
KOHTYpE
16 IIpencrasnenue o but6mmoreka [JOK

3aTyXaromux KOJIEOAHHSX.

https://m.edsoo0.ru/ff0cbb86
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Brinyxnennbie
MeXaHUYeCKHe KoJieOanus.
Pe3onanc. BeinyxneHHbIe
3JICKTPOMArHUTHBIC
KoJIeOaHM

[TepeMEHHBIN TOK.
CHHYCOMIaIEHBIN
TIEPEMEHHBIN TOK.

but6mmoreka [{JOK

17 Mourocts nepemeritioro https://m.edsoo.ru/ff0cbd34
TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEE 3HAYEHHE
CHUJIBI TOKA Y HAIPSIKEHUS
Tpancdopmarop.

18 [IpousBoacTBo, epenaya u HOP u pecypcs! no ¢puzuke
norpebiieHue http:/class-fizik.ru/fizw. html
ANEKTPUYECKON IHEPTUU
Y CTpolCTBO M MPAKTUUECKOE
MpUMEHEHNE

19 3JIEKTPUYECKOTO 3BOHKA, bubnunoreka IIOK
reHepaTopa epeMEeHHOI0 https://m.edsoo.ru/ff0cc324
TOKa, JTUHUH
aJIeKTpornepeaay
DKOJIOTUYECKHE PUCKU TIPH
MIPOU3BOJICTBE

20 anekTpo3nepruu. Kynbrypa IHOP u pecypcsl o dusnke
HCIIOJIE30BaHUS http://class-fizik.ru/
AJIEKTPOIHEPTUH B
IIOBCETHEBHOM JKU3HU

21 MexaHn4ecKue BOJTHBI, bubmmorexa [JOK



https://m.edsoo.ru/ff0cbd34
http://class-fizik.ru/fizw.html
https://m.edsoo.ru/ff0cc324
http://class-fizik.ru/

YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. Cxopocthb
pacrnpoCcTpaHEHHs U JUIMHA
BouiHBI. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/ff0ccas54

3Byk. CKOpOCTbH 3BYKa.

22 I'pomkocTh 3ByKa. BeicoTa bubmorexa LHOK
https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa
DNIeKTPOMarHUTHBIE BOJIHBI,
v MX CBOMCTBA M CKOPOCTb. bubnmoreka [IOK
[I[Ixana 37eKTpOMAarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
[IpuHUUIIBI panOCBA3U U
24 TeneBueHus. Passutue LOP u pecypcsl 1o pusuke
CpPEIICTB CBSI3U. http://class-fizik.ru/
Pagnomokanus
75 KonTtponsHas padora bubnmoreka [IOK
«Konebanus v BOJHBI) https://m.edsoo.ru/ff0cc6f8
[Ipsamosnuneitnoe
pacrnpocTpaHEHHE CBETa B
26 OIHOPOJHOM cpene. Bubmmorexa TIOK
. https://m.edsoo.ru/ff0cd350
ToueyHbIil HCTOYHUK CBETA.
JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI
27 OTpa)kEHHUs CBETA. ] bu6muoteka [IOK
[TocTpoenne n3o06pakeHU B https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
)3 [Ipenomnenue cBera. bubnuorexa [JOK

[TonHOE BHyTpeHHEE

https://m.edsoo.ru/ff0cd7f6
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orpaxenue. [Ipenenbupm
YTOJI TIOJIHOTO BHYTPEHHETO
OTpaKEHHUSI

JlabopaTtopHnast pabota

29 «M3mepenune nokazareis bubmorexa HOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMIICHUS CTEKIIa»
JInnsel. [loctpoenue
30 U300paKeHMIA B JINH3E. bubmuoreka [IOK
®opmysia TOHKON JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
JlaGopaTopHas paborta
31 «I/Iccie OIIZaHI/IGI:) CBOMCTB HOP u pecyperr no dpusmxe
soatt hitp://class-fizik ru/fizw html
U300paXKeHHUI B TUH3AX)
Hucnepcus ceta. CloXHBIN
cocraB Oeroro cera. L[BerT. 1OP o
U pecypchl 1o (husuke
32 JlaGopaTopHas paborta
paTopHazp http://class-fizik.ru/
«Habnronenue qucnepcun
CBETa»
HNaTepdepennus crera.
33 Hud I:I% I1)/1;1 CBeTa Bubmorexa TIOK
paKtl L https://m.edsoo.ru/ff0ced22
JudpakuonHas pemeérka
34 [TonepeuHocTh CBETOBBIX bubmmoreka [IOK
BoJH. [lonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOps U
35 CTPOICTBA U YCIOBUS UX HOP u pecypent o pusmke
yerp Y http://class-fizik.ru/
0€30MMacHOT0 NPUMEHEHUS
16 I'panu1ibl IPUMEHUMOCTH bubnunoreka IIOK

KJIaCCI/IquKOﬁ MCXaHHUKH.

https://m.edso0.ru/ff0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
http://class-fizik.ru/fizw.html
http://class-fizik.ru/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
http://class-fizik.ru/
https://m.edsoo.ru/ff0cf862

[MocTynaThl CienuaabHOR
TEOPUM OTHOCUTEIBHOCTH

OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmnorexa [JOK
3ameJieHre BpEMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIICHHUE JITTUHBI
DHeprusi U UMITYJIbC

18 PENATUBUCTCKON SACTHILEL bubmuoreka [IOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUS MOKOS
KonTponbHas pabota

39 «Ontuka. OCHOBBI bubmmoreka [JOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf610
OTHOCUTEITLHOCTHY

40 ®otonsl. Dopmymna I1nanka. bu6muoreka [IOK
OHeprust ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE BuGmiorexa LOK

4 orosddexra. Onerrer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poTodddekTa.

0 VpaBHeHne DUHIITENHA IS bubnmoreka [IOK
dotorpdexra. «KpacHas https://m.edsoo.ru/ff0d015¢
rparuima» Gorordpdexra
Hasnenue cBeta. OnbITh 1. BuGmorexa LIOK

43 HVH eoeziera. XumMirieckoe https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA

44 TexHuueckue ycTpomucTaa u ILHOP u pecypcs o pusnke

MPAKTUICCKOC IIPUMCHCHUC:

http://class-fizik.ru/
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dboTornemMeHT, GOTOTATIHK,
coJIHeUHas OaTtapes,
CBETOIHO/T

Pemenue 3agay mo reme

45 «DIIeMEeHThI KBAaHTOBOK bubmorexa LIOK
https://m.edsoo.ru/ff0d0302
OTITHUKI»
Monens atoma ToMmcoHa.

46 OmnsiTel Pe3epdopaa mo bubnmnoreka [JOK
paccessHUIO 0-4acTHLL. https://m.edsoo.ru/ff0d091a
ILnanerapHas Mozienp aToMa

bubnuoreka [JOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0d0afa
N3nyyenue u normnoueHue
OTOHOB TIPH MEPEXO0/IC
48 g)TOMa c OILioro EPOBESI bubmiorexa LIOK
. https://m.edsoo.ru/ff0dOafa
SHEpPTruM Ha apyroul. Buas
CIIEKTPOB
BoJ1HOBBIE CBOMCTBA YACTHII.
Bosnsbl ne Bpouns.
49 KoprycKyiapHO-BOIHOBON Bubmiorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyaim3M. CIIoHTaHHOE 1
BBIHY)KJICHHOE U3ITy4YCHHE
OtkpsiTHE
paamoakTUBHOCTU. OMBITHI
50 Pesepthopaa 1o bubnmnoreka [JOK
https://m.edsoo.ru/ff0d0fd2
OTIPEICTICHUIO COCTaBa
PaAMOAaKTUBHOIO U3TyUYEHUS
51 CsomucrBa anbda-, 6eTa-, LOP u pecypcso! no ¢pusuke

raMmmMa-usJIyuCHUs. Brnusgaue

http://class-fizik.ru/



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
http://class-fizik.ru/

pPaauoaKTUBHOCTU Ha KUBBIE
OpraHU3Mbl

OTkpbITHE IPOTOHA U
HeuTpoHa. M3otomnsl. Anbpa-

bubnuoreka [JOK

32 pactiaz. SHeKvaOHHHH " https://m.edsoo.ru/ff0d1162

MO3UTPOHHBIN OETa-pacma.
["amma-u3nyudenue
OHeprus CBA3U HyKJIOHOB B

anpe. SinepHsle peakuuu.

53 SInepHBIN peakTop. bu6muoreka [IOK
[Ipo6eMbl, MepCIIeKTUBEI, https://m.edsoo.ru/ff0d1356
3KOJIOTUYECKHE ACTIEKTHI
AIEPHOU DHEPTETHKH
DJIeMEHTapHbIE YaCTUIIBI.

OTKpBbITHE TO3UTPOHA.
Mertonasl HaOMIOAEHUS U

54 pEerucTpanuu IEMEHTAPHBIX bubmuorexa [JOK
yactull. Kpyriblii cron https://m.edsoo.ru/ff0d0e38
«DyHIaMeHTaIbHbIE
B3aMMOJIEHCTBUS. EqUHCTBO
(H3UUECKON KAPTHHBI MUPa»

Bun 3Be3aHOro Heba. Kopnopauus «Poccuiickuit
Co3Be3fus, SpKHE 3BE3IHI, Y4eOHUK

55 MJIAHEThI, UX BUINMOE https://rosuchebnik.ru/metodicheskaja-
nBwxenue. CoJlHeUHas pomosch/materialy/predmet-
cucrema astronomiya/

Connue. Conneynas Kopnopanus «Poccniickuit

56 aKTUBHOCTB. McTOUHUK Y4EOHHK

sueprun CoNHIA U 3BE3T

https://rosuchebnik.ru/metodicheskaja-



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-astronomiya/

pomosch/materialy/predmet-
astronomiya/

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHKU. 3BE3/IbI
[JIaBHOM
[OCJEI0BATENBHOCTH.

Kopnopauus «Poccuiickuii
Y4EOHHK

57 Buytpennee crpoenue https://rosuchebnik.ru/metodicheskaja-
3BE3I. CoBpeMeHHbIE pomosch/materialy/predmet-
IPE/ICTaBICHUS O astronomiya/

MPOUCXOXKICHUU U

spomtounu CoJIHLA U 3BE3]T

Mueunsm [1yTs — Hamma L
I'anaxtuka. Ilomoxxenne u Kopropamms «Poccrickuit
nemkenne ConHIa B y4EOHHUK» ) , ,

58 ST A — https://rosuchebnik.ru/metodicheskaja-

e ' ' pomosch/materialy/predmet-
epHEBIE ABIPHI B sLaApax .
p ABIP Ap astronomiya/
TraJIaKTUK
Bcenennas. Paz6eranue Kopnopaums «Poccuiickuid
rajnaktuk. Teopusa bonbiioro yeOHUK» ) , ,
59 B3pEEa. PeTHKTOBO https://rosuchebnik.ru/metodicheskaja-
p ' pomosch/materialy/predmet-
u3nydyeHue. MeraranakTuka .
astronomiya/
Kopnopauus «Poccuiickuii
Hepemenusie mpo6ieMbl yCOHUKY ) _ _
60 ACTDOHOMIT https://rosuchebnik.ru/metodicheskaja-
P pomosch/materialy/predmet-
astronomiya/
KonrponbHas pabora Kopnopanus «Poccniickuit
61 «DJIeMEHThI ACTPOHOMUH U Y4EOHHK

acTpoU3UKID)

https://rosuchebnik.ru/metodicheskaja-
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pomosch/materialy/predmet-
astronomiya/

Ob6o6maromuit ypok. Posb
($U3UKU ¥ ACTPOHOMUH B

Kopnopanus "Poccuiickuit

3KOHOMI/I‘-IGCKOI>'I, yqe6HI/IK”

62 TEXHOJIOTHUIECKOH, https://rosuchebnik.ru/metodicheskaja-
COLIMAIbBHOW U 3TUYECKON pomosch/materialy/predmet-
chepax aesITeIbHOCTH astronomiya/

YelioBeKa

OGoGaromii ypok. Ports u Kopnopanus «Poccuiickuit
YU4EOHUK»

MECTO (PU3UKHU U ) . _

63 . https://rosuchebnik.ru/metodicheskaja-
ACTPOHOMHUHU B COBPEMEHHOM :

N pomosch/materialy/predmet-
HAay9YHOU KapTUHE MHUpa .
astronomiya/
Oo6o6maromuit ypok. Posb
buznyeckoil Teopuu B 1OP o
U pecypchl 1o Gpu3nke

64 OpPMHUPOBAHUU :

Gopmup . http://class-fizik.ru/fizw.html

MPEICTABICHUI O

¢du3udeckoil kKapTHHE MUpa

Ob6o06maromuit ypok. Mecto

buznyecKoil KapTUHBI MUpa

65 B 00IIIEM psiTy COBPEMEHHBIX IOP u pecypeer no dpusmxe

Py COEP http://class-fizik ru/fizw.html

€CTECTBEHHO-HAYUHbIX

MPEJCTABICHUI O MPUPOJIE

PesepBHbIii ypOK.

66 MaruauTHo€ noJe. ILHOP u pecypcsl o pusnke
DneKTpOMarHuTHasI http://class-fizik.ru/fizw.html
WHTYKIHS

67 Pe3epBHblii ypok. OnTuka. IHOP u pecypcsl o ¢usnke
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OCHOBEI cIeUaILHON
TEOPUH OTHOCHTEIHLHOCTH

http://class-fizik.ru/fizw.html

Pesepnbiii ypok. KBanroBas

bubnuoreka [JOK

68 duznka. DIeMEHTHI 1
https://m.edsoo.ru/ff0d1784
ACTPOHOMHUHU U aCTPOPU3UKU
OBIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME



http://class-fizik.ru/fizw.html
https://m.edsoo.ru/ff0d1784

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kirace/ Msxkumes I'.51., byxosues b.b., Corckmit H.H. ox
penaxnueii [TapdentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocseuieHue

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoii H.A., AkninonepHoe obmiectBo «M3maTeascTBo

«IIpocsemieHue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. YueOnuxk I'.5. Mskumes, b.b. byxosues, H.H. Corckuit «®u3uka 10 knacc:
y4eOHUK /7151 00111€00pa30BaTENbHBIX YUPEKICHUN: 0a30BbIi 1 MPOQUITBHBIHI
ypoBHW», M.: «IIpocBemenue», 2021 r.

2. Yuebnuk I'.4. Msaxumes, b.b. byxosues, B.M. Yapyrun «®u3uka 11
KJIacC: y4eOHUK /17151 00111e00pa30BaTebHBIX YUPEIKICHUMN: Oa30BbIN U
npodunbHbIi ypoBHUY, M.: «IIpocBemenue», 2021 r.

3. Augpromeukud C.M., Ciyxaesckuii A.C. "Konctpykrop"
CaMOCTOATENbHBIX U KOHTPOJIbHBIX paboT. @usnka. 10-11 kmaccel. M.
«ITpocsemenue». 2010 r. 191 c.

4. I'pomueBa O.M. Tematnueckre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PA0OOTHI

no ¢usuke. 10 xkmacc. M.: «Ox3amen». 2012 1. 192 c.



5. I'pomrieBa O.M. Coopuuk 3aaa4 no ¢usuke. 10-11 knaccel. M.: «Dk3aMen».
2015 . 208 c.

6. llIunos B.®. ®usuka. 10-11 knaccsl. [loypouHoe miaHupoBaHue K
yueOHuKy - Mskumesa I'.f., bByxosuesa b.b. u n1p. M.: «IIpocBemenuey. 2015
r. 128 c.

7. PeimkeBud A.Il. ®uzuka. 3agaunuk. 10-11 xknaccel. M.: «/Ipoda». 2013 1.
192 c.

8. I'pomiieBa O.U. TemaTnueckue KOHTPOIbHBIE U CAMOCTOSITEIbHBIE PAOOTHI

no ¢usuke. 11 xkmacc. M.: «Dx3amen». 2012 1. 144 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. ®enepanbHblid LIEHTP

UH(POPMaAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. HOP u pecypcesl o pusuke http://class-fizik.ru/astw.html

3. Kopniopanust «Poccuiickuii yueOHUK»
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
astronomiya/

4. I1OP u pecypcsl no pusuke http://class-fizik.ru/fizw.html

5. Bupryanbabie 1abopaTopHbie padoThI IO (PU3MKe



https://efizika.ru/course/view.php?id=44

6 1. bubnmoreka — Bcé no npeamery «dPusnkay. — Pexxum gocryna:
http://www.proshkolu.ru

7. BuneoonsITel Ha ypokax. — Pexxum nocrtymna: http://fizika-class.narod.ru
8. Ennnas xoymekuus HUppoBbIX 00pa3oBaTEIbHBIX PECYPCOB. — Pexum
noctymna: http://school- collection.edu.ru

9. DnekTpoHHbIE YU4eOHUKH TI0 Pu3uKe. — PexxuMm gocryna:
http://www.fizika.ru

10. ®enepanbHbIil IEHTP UHHOPMAITMOHHO-00Pa30BaATENBHBIX PECYPCOB. —
Pexxum nocryna: http://www.fcior.edu.ru/

11. MuTepHeT ypok. — Pexum nocryna:
http://interneturok.ru/ru/school/physics/

12. Anumanuu pusndeckux o0beKToB. — Pexxum nocrymna:
http://physics.nad.ru/

13. XKuBas usuka: obyuaromas nporpamma. — Pexxum noctymna:

http://www.int-edu.ru/soft/fiz.html



