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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpPEOHETO OOIIero
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE IMOJIOKEHUHN U TpeOOBaHUH K pe3yJIbTaTaM
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeacTtaBieHHbIXx B PI'OC
COO, a Takxe ¢ y4€ToM (QeaepanpbHOil paboyeill mporpaMMbl BOCIUTAaHUSA H
KOHIENINH TpenoAaBanus yueoHoro npeameta «Duszmka» B 00pa3oBaTeNbHBIX
opranmsauusax  Poccuiickon — dPexepanuy, — peAM3yIOIIUMX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOyyeHMM uX (@u3nKe Ha 0a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-
NeATeIbHOCTHOrO  moaxoxa. IlporpaMmma 1o  ¢QU3UMKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k MmIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaINpeAMETHBIM pe3yJbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyu MEXNPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAay4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Heil omnpeaensroTcsi OCHOBHBIE LETW HW3Y4YEHUs
(U3HKM Ha YpOBHE CpelHEro 001ero o0pa3oBaHusl, MIIAHUPYEMbIE PE3yIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pPE3YyJbTaThl OCBOCHUSA Kypca (Pu3nku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1no rogaM o0ydeHwusl.

du3nuka Kak Hayka o HauOoyiee OOHIMX 3aKOHaX NPHUPOAbI, BBHICTyHas B
KauyecTBe ydeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHM 00 okpyxawomeMm wmupe. IlkonbHbIA Kypc QUMK —
CUCTEMOOOpA3yIOMi Il  €CTECTBEHHO-HAYyYHbIX Yy4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBJICHUM,
M3y4dyaeMbIX XHUMHEH, Ouosiorued, Quznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MUECKMX 3HAHUM ONpenensieT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPUAJIOB C 3aJaHHBIMU
cBoMcTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOydYaroluxcsi, B
dopMHpOBaHWE YMEHUW MPUMEHSTh HAyYHbIM METOJ TO3HAHUA MpU
BBINIOJIHEHUH UMHU YYEOHBIX HCCIIEIOBAaHUMN.

B ocHoBy kypca ¢usuku s YpOBHSI CpeAaHEro oOIero oOpa3oBaHUs
MOJIOKEH Psii HJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK TMPUHLHUIBI €ro
OCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3leioB (PHU3MKU, BKIIOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beIMHEH BOKpYr (u3Mueckux Tteopuil. Bengymmum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzaiys npearnosiaraeT UCMOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHUS
¢u3vkn ¢ pa3BUTHEM OOLIECTBA, a TaKXE C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOIMYECKUMHU ITPOOJIEMAMHU.



Hoess npuxnaonou nanpasnennocmu. Kypc Qusuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUM U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEp’KaHus, TOCBSIIEHHBIX SKOJIOTHYECKHM MpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npoOyieM  palMoHaIbHOIO  MPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro 0oOIero
oOpa3oBaHUs ABJISIOTCS (uznueckue Teopuu (GopMUpOBaHUE MIPEICTABICHHIA O
CTPYKTYype MOCTPOCHUS (PUZNYECKOM TEOpUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIOB B COBPEMEHHBIX NPEIACTABICHUAX O MPHUPOJAC, TPaHMUIIAX
MPUMEHUMOCTH TEOpUH, IJIsi OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENBHOCTHBI TOMX0 B Kypce (HU3UKH peann3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatommxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HMCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOphle B mporpamme Mo (usuke OObEIUHEHBI B OOIIUNA CIHCOK
YUCHUYECKUX TMPAKTHUYECKUX paboT. BeineneHne B yKa3aHHOM TE€pEYHE
71ab0paTOpHBIX PadOT, MPOBOJAUMBIX JJISi KOHTPOJISL M OIICHKHU, OCYIIECTBIISIETCS
YYaCTHHUKaMU 0Opa3oOBaTEbHOTO IMpoLecca HMCXOlsd U3  OCOOEHHOCTEH
IJIAHUPOBAHMS U OCHallleHus kaOunHera ¢usuku. Ilpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYaIONUMUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCIIEIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BETUYMH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHHME yAENsSETCs PEHICHUIO PACUYETHBIX M KadeCTBEHHBIX
3anad. [Ipy 5ToM At pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3alaHHOM  (PU3UYECKOW MOJENbIO, TMO3BOJIIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. [l KavyeCTBEHHBIX 3a7ad MPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TPOTEKaHWS (PU3NUYECKUX SIBICHUNA U
MPOIIECCOB B OKPY KAIOIMICH >KU3HU, TpeOyrolue BbIOOpa (U3NYECKOU MOACIH
IUTS CUTYalluy IPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepuanibHO-
TEXHUYECKOMY OOeCIeueHUI0 ydeOHOro rmpoiiecca 0a30BBbIM YpOBEHb Kypca
bu3UKKM Ha YpPOBHE CpeaHEero oOmiero oOpa3oBaHUs AOJKEH H3y4aThCid B
YCIOBUSX MPEIMETHOTO KaOuHeTa (PM3UKH WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NpPEeIMETOB €CTECTBEHHO-HAy4YHOro Lukia. B kabuHere ¢u3HNku
JOJKHO OBITh HEOOXOAMMOE J1abOpaTopHOE OOOPYIOBaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYA0OBaHHE.

JleMoHcTpaninoHHoe obopynoBaHue GOpMUPYETCS B COOTBETCTBUHM C
NPUHIATIOM MHHUMAIBHONW JIOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY
NEPEUUCIEHHBIX B MporpamMMe Mo (U3MKe KIIOUEBBIX JIEMOHCTPALMMA IS
UCCJIEIOBAHUSI U3YyYaeMbIX SIBJICHHMM UM MPOILIECCOB, HSMIUPUUYECKUX H
(dbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUYECKUX MPaKTUYECKUX padoT
dbopmMupyeTCs B BUJIE€ TEMATUYECKUX KOMIUIEKTOB U 00€CTIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydarommxcs. TeMaTH4ecKue KOMIUIEKTHI
71a00paTOPHOTO 000PYNOBAaHUS JMOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



HCIIOJIb30BaHUU aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Y4YE€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYalOIUXCS K HAyYHOMY
M3YUYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOMICHUS K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysbTara U3y4dCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHWEe YyMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(bu3HUeCcKNX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

(bopMHupoBaHUE TIPEACTABICHUH O PO (DU3UKH IIJIST PA3BUTUS IPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne STUX 1eje o0eceunBaeTcsl peleHueM CIeAYIOMUX 3a1a4 B
npoIiecce u3yueHus Kypca (pUu3MKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUAX, BKJIIOYas  MEXaHMHKY,
MOJIEKYJIAPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE€ YMEHUN MPUMEHSITh TEOPETUYECKUE 3HAHUA A
0ObsICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl TPUHSATHUA
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEIIECHUS Pa3IMUHBIX 3a/ady C SIBHO 3aJlaHHOU
(¢u3nUecKoil MOJIENbI0, 3a7ad, MOJAPA3yMEBAIOIIMX CAMOCTOSTENHHOE
co3/laHue (PU3NUECKON MOJEIH, aICKBATHOU YCIIOBUSIM 3a]1auu;
MOHUMaHUEe (PU3HYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOIECCOB, HUX BIUSAHUS Ha
OKpPY>KalOIyIO Cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEILHOTO INIAHUPOBAHUS U MPOBEICHUS
(bU3UYECKUX DKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTallui HH(HOpMaInH,
onpeaeneHus JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3/laHM€  yCJIOBUW  JJi1  pPa3BUTHUS  yMEHUU MIPOEKTHO-
MCCIIEN0BATEIICKOM, TBOPUECKOU AEATEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEeHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xmacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemelii B mporpamMme Mo (pu3uKe TepedeHb JTabOpaTOpHBIX U
NPAaKTHUECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUYHUTENb IENaeT BBIOOP
NPOBEJCHHS JTA0OPATOPHBIX PAbOT M OMBITOB C YUYETOM WHIWBUIYAITBHBIX
ocoOeHHoCTe| oOyyJaroumxcs.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znen 1. ®u3uKa ¥ MeTOAbI HAYYHOI'O NO3HAHUA

®u3uka — HayKa o npupojae. Haydunesle METONBI MO3HAHUSA OKPYIKAOLIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [ [pMHIIMIT COOTBETCTBUSI.

Ponb 1 mecto ¢pu3nku B popMUpPOBAaHUU COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe IBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKCHHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepuagbHOM TOYKH, MX MPOEKIIMU HA OCH CHCTEMbl KOOPJIWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. [ 'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHMs, MyTH M MepeMelIeHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunentnoe naBuwxkeHue. [[BrkeHMe MaTepuUalbHOW TOYKHA 10
OKPYXXHOCTH C MOCTOSSHHOM IO MOIYJIO CKOPOCTBHIO. YTJOBas CKOPOCTH,
nuHenHas ckopocth. Ilepuoa m yvacrota obpamenusi. LleHTpocTpemurensHoe
YCKOpEHHE.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopens  cucrembl — OTCU€Ta, WUTIOCTpalUsT ~ KUHEMaTHYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peskeHHOM MTPOCTPAHCTBE.

HaGntonenue nBUKeHUs Tena, OPOIIEHHOrO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepennie yckopeHusi CBOOOIHOTO NaJeHUS.

Hamnpagpnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, nabopamopmsvie pabomol

N3ydyeHne HEpPAaBHOMEPHOTO JABWIXKEHHS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY IYTSAMH, MPONUIACHHBIMU TEIOM 3a
NOCJIE0OBATENbHBIE PABHBIE MNPOMEXKYTKH BPEMEHHM IMPHU PABHOYCKOPEHHOM
JNBW)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIAKOCTH.

N3yuenue ABMKEHUS Tea, OPOLMIEHHOTO TOPU3OHTAIBHO.



Tema 2. lunamuxa

[Ipuanun  otHocutensbHOCTH [amunes. IlepBeii  3akoH  Herotona.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepumansHOM TOukM. Tpetunt 3akoH Herootona s
MaTepUalIbHBIX TOYEK.

3akoH BcemHpHOro tsiroreHus. Cuna Tsokectd. IlepBas kocmuyeckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (IOKOs, CKOJbXEHUs, kKaueHus). Cuiia TpeHwus.
Cyxoe Tpenue. Cuna TpeHHUs CKOJIbXKEHUS U cuiia TpeHus mokos. Koaddunnent
TpeHusi. Cuia ConpoTUBIICHHS NPU JBUKEHUU Tela B )KUJIKOCTU WM rase.

[TocTynarenbHOE U BpalllaTeIbHOE IBXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpamieHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIIA.

TexHnueckue ycTpOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHEeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CiioxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTHU OT Jehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U AJCHUM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yuenue ABMKEHUSI OpyCcKa M0 HAKJIIOHHOW MJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanne ycnoBuid paBHOBECUSA TBEPAOTO TeEJa, HMEIOUIETO OCh
BpAIlICHMUS.

Tema 3. 3akonvl coxpanenus 6 mMmexanuke

NmMnynsc MatepuanbHOM TOYKM (Tesla), CUCTEMbl MaTe€pHalbHBIX TOYEK.
NmMnynbc cunnbl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOEC IBHIKEHHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTennmanbHas SHEPTU. [ToTennmanbHas BHEPrus  YIpyro
neopMUpOBaHHOM MpyXuHBL. [loTeHIManbHas SHeprus Tena BOJMU3U
OBEPXHOCTHU 3E€MIIH.

[loTennmanbHple W HeMOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOM HHEPTHH CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTHH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHUYeCKHe yCTPOMCTBA U NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIHATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOMIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasITHUKOB.

HccnenoBanne cBs3u pabOThl CHJIBI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPI'UM Teja Ha IIPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paszpnes 3. MousekyasipHas pu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJSIPHO-KMHETHUYECKOM TEOpHUH H  UX
OombITHOE oO0OOCHOBaHME. bpoyHoBckoe nBuxenue. [duddysus. Xapaktep
JIBWKEHUSI W B3aUMOJECHCTBUS YaCTHI] BelecTBa. MOJEIUM CTPOECHUSA Ta30B,
KUAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOWCTB BELIECTBA Ha OCHOBE 3THUX
Mozener. Macca u pasmepsl Monekyls. KommuectBo BemectBa. [locTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenscus.

Mopnens wuaeanbHOro Tra3za. (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU MICaNbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEN KMHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbBuHa. ['a3oBele  3akoHbl. YpaBHeHne MeHneneeBa—
Knaneiipona. 3akon [anerona. M3omporecchl B HACATbHOM T'a3e ¢ MOCTOSHHBIM
KOJJMYECTBOM  BellecTBa. ['paduueckoe MpeACTaBICHUE  H3O0MPOIECCOB:
n30TepMa, U30X0pa, u3odapa.

TexHuyeckne yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJEUCTBHUSL.

Mopaenb, niocTpupyronas Ipupoay AaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOLIUME YpPAaBHEHUE COCTOSHMS UACAIBHOIO Trasa,
U30IPOLECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

OmnpeneneHre Macchl BO3ayXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBHI, 1ABJICHUS U TEMIIEPATypPhl BO3yXa B HEW.

HccnepoBanne  3aBUCUMOCTH  MEXKAYy  [apaMeTpamMd  COCTOSIHHS
pPa3peKEHHOrO Trasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckas cUcTeMaA. BnayTpennss SHEPIus
TEPMOJIMHAMMYECKOW CHUCTeMbl M crnocoObl e€ wu3MeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT SHEprus OJHOATOMHOTO HCAJIbHOrO Ta3a.
Buapl Temonepenayuun: TEMIONPOBOAHOCTb, KOHBEKLIMS, U3JIyYEHUE. Y IETbHAs
TEITOEMKOCTH BellecTBa. KonM4uecTBO TEMIOTHI IPHU TEIIONEPEAAYE.



[Tonsite 06 ammabatHoMm mpouecce. llepBbiii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne nepBoro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. ['papudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatmMocCTh IPO1IECCOB B IPUPOJIE.

TerutoBele  mamuHbl.  [IpyHOMOBL  AEHCTBUSA — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBanus »HEPrUHM B TEIUIOBBIX MamnHaX. KoaQduuueHT monesHoro
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkoaddumueHT mone3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckre yCTpoWcTBA M NPAKTUYECKOE NPHUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEH SHEPIrUM Tella MPU COBEPUIEHUU PaOOTHI: BBLIET
MpoOKK M3 OYTBUIKM MOJ ACHCTBUEM CKATOrO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TPYOKe IMMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHeHue  BHYTpeHHEW  SHepruv  (TeMIeparypbl) Tejla  IpHU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHjaeHcalus. Mcnapenue u kuneHue. AOCOIOTHAS
M OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HacklllleHHbIN map. YaenbHas TeroTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT AaBICHUS.

TBépnoe temo. Kpucramimueckue u aMopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTawioB. JKuakue kpucramibl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTaJIM3anus. Y 1ejapHas Teriora rmiasiaeHus. CyonamManus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuueckne ycTpoilcTBa M MPAKTHYECKOE NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJIYYEHHUsS] COBPEMEHHBIX MaTepHUAJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBILIEHHBIX MTAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBanus U MiiaBjieHUs] KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHrie OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3aums Tel. ODJEKTpUYecKuid 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOJHUKY, NUAJIEKTPUKHA U MOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

BzaumopeiictBue 3apsgoB. 3akoH Kysnona. TouyeyHbId 3JI€KTPpUYECKHI
3apsia. Dnexkrpudueckoe noiie. Hanpsok€HHOCTE anekTpudeckoro mois. [puHnun
CyNepHO3ULINH ANEKTPUYECKUX HOJIEH. JIunun HaIpsKEHHOCTH
AIEKTPUYECKOTO TOJIS.



Pabora cun osnekrpocratnueckoro mosis. I[lorennman. Pa3HocTh
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOT0 KOHAEHCcaTopa.

TexHuyeckue yCTpOHWCTBAa M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTaTHYECKAasl 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS JJIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U JTUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

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

DIJIEKTPUYECKUN TOK. YCJOBHS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 7151 y4acTka L.

DJIEKTPUYECKOE CONMPOTHUBJIEHUE. YIEIBHOE CONPOTHUBIIECHUE BEILECTBA.
[TocnenoBarenbHOE, TAPAIENBHOE, CMEIIAHHOE COETMHEHNE ITPOBOTHUKOB.

Pabora osnexktpuyeckoro Toka. 3akoH JDxoyns—JleHna. MoIHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJHOM (3aMKHYTOW) 3niekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONIPOTHUBJIEHUS METAIUIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTD.

DNEeKTpUYECKU TOK B Bakyyme. CBOIMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MOpPUMECHas  MPOBOAUMOCTD
noJlynpoBOJHUKOB. CBoiicTBa p—N-niepexojia. [ToynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKH TOK B pacTBOpax M paciuiaBax dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIJIEKTpUUECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckne yCTpPOHWCTBA M NPAKTUUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBaTeibHbie NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHbIN
IUOJ, TEPMUCTOPbl U  (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA MO,
rajabBaHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS UUJIMHIPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEUEHUS M MaTepuaa.

CmenmaHHOE COeIMHEHUE ITPOBOAHUKOB.



[Ipsamoe wu3MmepeHue snEKTpoABMKyLIEn cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IPOBOAUMOCTb BO3IyXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsvie padomoi

N3yueHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IIeKTPOABUKYILIEH CHIIBI HICTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nrogenue amektponmsa.

MexnpeaMeTHble CBS3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIIecTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTUH.

Medswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (PU3MUECKasi BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHE CHCTEMbl YpaBHEHUM, JHMHEWHAas (QyHKUHUA,
napabosa, runepoosa, uX TpadUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE
GyHKUIHHA: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBI U X MPOEKIIMH HA OCH KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKMBOM mpupozae, auddysus,
OCMOC, TEIJIO0OMEH >KMBBIX OPraHu3MOB (BUABI TEIJIONEpPENAUH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOECHHWE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX Tell,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagpus: BnaXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJLIMITHUKH, HMCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), NABUTaTelh BHYTPEHHETO
cropanusi, napoBasi TypOuHAa, OBITOBOM XOJOJIWUJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HAHOMATEpUaJIOB, W  HAHOTEXHOJOTWH, JJIEKTPOCTATUYECKas  3alluTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYUHBIN IIPUHTED,
AJNIEKTPOHArpeBaTeibHble  MPUOOPBI,  AIEKTPOOCBETUTEIbHBIE  HPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[TocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX  MAarHHUTOB.
MarunutHoe mone. BekTtop mMarHMTHOW WHAYKUUH. [IpuHIun cyneprounuu
MArHUTHBIX MOJIeH. JIMHMKM MarHUTHOM MHAYKIMU. KapTuHa TUHUN MarHUTHOU
WHIYKIHH NOJISA IOCTOSIHHBIX MAarHUTOB.

MaruutHOoe 10J€ MNpPOBOJHHMKA C TOKOM. KapThHa JMHHUI HMHAYKUUU
MAarHMTHOTO MOJIA JJIMHHOTO MPSIMOrO0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO



MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amrnepa, e€ MOyJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ Moayidb W HampaBlieHUE. [[BHkeHHE 3apsiKEeHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJEKTPOABMKYINAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu Papanes.

BuxpeBoe anexkTpuyeckoe mojie. DNEKTPOABUAKYIIAS CUJA MHIYKIIUU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHnykTUBHOCTE. fIBNEHHME CaMOMHAYKIMU. OJIEKTPOJABHXKYILNAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHHuecKkre YCTpOICTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JEKTPOJIBUTaTEIb, YCKOPUTEIN 3JEMEHTAPHBIX
YacTHIL], UHyKIIHOHHAS 1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIeKTPOMAarHUTHOW UHYKIHUU.

IIpaBuino Jlenna.

3aBUCUMOCTh  AJIEKTPOJABWKYIIEH CHJIBI HMHAYKIUU OT CKOPOCTHU
M3MEHEHUS! MArHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Hccnenoanne n1eMCTBASI HOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

WccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIUU.

Pa3znen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHbIE KOAEOAHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
I"apmonunueckue konedanus. [lepuon, yactora, aMruTyAaa u ¢asza KojaeOaHui.
[Ipy>xxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMOHUYEeCKUX KojeOanuid. IlpeBpaleHue HSHEPruu MOpU TapPMOHUYECKHUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH HU
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATTLHOM KO0JI€0ATEILHOM KOHTYPE.

[IpeacraBnenre 0  3aryxarolmux  KojeOaHusX.  BBIHYXXIEHHbIE
MexaHudeckue kosie0aHus. Pe3oHaHc. BbIHYXXIEHHBIE AJIEKTPOMArHUTHBIE
KOJieOaHus.



[lepemenHblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpsKEHUS.

Tpanchopmarop. IIpousBonctso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPrHHM. OKOJOTMYECKME PHUCKM TNpPHU  MPOU3BOACTBE
aneKTposHeprun. KynbTypa HUCIoNb30BaHUS 3JIEKTPOIHEPTUU B MTOBCEIHEBHOM
AKU3HH.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOAaTEIbHOW CUCTEMBI (TPYKUHHBIN WU
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJIEOAHHI.

Habmronenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANPSDKEHHS] OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYILIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeayn.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomol

HccnepoBanure 3aBUCUMOCTH MEPUOJIa MalbIX KoJieOaHWIl rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAacCChl rpy3a.

HccnenoBanne mnepeMEHHOTO TOKa B LENH U3  IOCIEA0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckrue BOJHBI, yCioBus pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JAjiuHa BOJHBL. [lomepeuyHble W MOPOAOJBHBIE BOJHBI.
WNurtepdepenus u nuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMAarHUTHBIX
BOJH. B3aumHas opueHTtauust BekTopoB E, B, V B anekTpoMarHuTHON BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3alys,
mudpakuus, uareppeperus. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [IpuMeHeHre IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpyuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pannonokamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPebI.

TexHuueckne yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHUE: MY3bIKalIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBAasl IMarHOCTUKA B TEXHUKE W MEIAUIIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6mtomieecs Teo kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdeperunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTON KOieOaHUi.



HccnenoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeioMIIeHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMosiMHENHOE pPacIpOCTpAHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueUHbId HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3o0paskeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokasartesnb npesomienus. [loHoe BHyTpeHHee oTpaxkeHue. [IpenenbHplil yroi
IIOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cBeta. LBer.

ColOuparomyie ¥ pacceuBaronue JuH3bL. ToHKass auH3a. DOKycHOE
pPacCTOsITHUE M ONTHYECKas CHJla TOHKOW JHMH3bI. [locTpoeHne n3zoOpaxkeHuil B
coOMparolMx W pacceuBalmMX JuH3ax. dopmyna TOHKOM  JIMH3BIL.
VBenuueHue, J1aBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBass ontuka. MuTepdepenunss cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOJEHUS MAaKCUMYMOB M MHHHMMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHMH MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
(doToamnmapaT, MPOSKIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mosiellb CBETOBOA.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Haobntonenue nntepdepeHunn crera.

Habmronenune nudpakiuu ceera.

Habmnronenue nucnepcuu cBera.

[Toyuyenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuyenue ciekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIETKY.

HabGnronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazaTens NpeJoOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Habmnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeHUAIBHON TEOPHH OTHOCHUTEILHOCTH
['panuiel OpUMEHUMOCTH — KJlacCHMYecKod  MexaHuku. IlocTynaTsl
CIIeIMAIBHOM TEOPHUH OTHOCUTEIHLHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BaKyyMe, PUHITUIT OTHOCUTEIHFHOCTH DUHINITEIHA.
OTHOCUTENILHOCTh ~ OJHOBPEMEHHOCTH.  3aMeIJIeHHEe  BpPEMEHH U
COKpAIIEHUE JIJTUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C BSHEPrUE€d W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOI ONMUKU

®ortonsl. dopmyna Ilnanka cBs3u sHeprun (OTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJIbC POTOHA.

OtkpeiTue u uccinenoanue (orodddexra. Ompiter A. I'. CromeTosa.
3akonbl hoTodddexra. YpaBHenue DitHmTeriHa 11t poTtorddekra. «KpacHas
rpanuna» porosddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOiCTBA M NPaKTUUECKOE NMpPUMEHEHHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnenp aroma Tomcona. OnbiTel Pezepdopra no paccessHUuIo o -4acTHIL.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3myueHune w moriomeHune
(OTOHOB MpHU NEPEXoAe aToMa C OAHOTO YPOBHSI SHEPrud Ha JApyroil. Bumswl
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa yactul. Bomuel ne bpoing. KopmyckymnsipHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

Habmnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTBI, TOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHu0  cocTaBa
paanoakTUBHOrO wu3nyudeHus. CBoicTBa anbda-, Oera-, ramma-u3IydyeHHUs.
Bnusgnue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTkpbITHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anba-pacnaa. DIEKTpPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3JIly4yeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macchl sipa.

SnepHbie peakuuu. [lenieHrue u CUHTE3 A€Ep.

Anepnseiii peaktop. TepmosinepHbiii cuHTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPreTUKH. DKOJIOTHYECKUE aCTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HAOJIIOICHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.



dyHaaMeHTalbHbIE B3aUMOJCHCTBUSA. EnuHCTBO (pu3myueckoit KapTHHBI
MHpa.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast OoM0a.

Jlemoncmpayuu

CY€TYMK MOHU3HUPYIOUIUX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuUTUSA acTpoHOMuHW. lIpHKiIamHOE W MHPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHia U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM ITOCIEA0BATENBHOCTU. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPECTABICHUSA O IPOUCXOXKIAECHNH U 3BoJronuu CoJiHIa
M 3BE31. DTanbl )KU3HU 3BE3I.

Muieunsiii [lyte — Hama ['amaktuka. [lonoxxenue u aBuxenne CoyHIa B
lNanaktrke. Tumbl ramaktuk. PaguoramakTtvkum m KBasapbl. UEpHBIE OBIPHI B
AIpax TAIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonsioro B3pseiBa. PennkroBoe nsnydeHue.

MacmraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a30M C VCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENeNeHUs] TOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31s1 CeBepHOro Mmoymapus u
SPKUE 3BE3IBL.

Habmronenus B Teneckon JlyHsl, mianet, Miieunoro Ilytu.

O0o0maromniee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKM W acCTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
dbuzuyeckor Teopuu B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOILIEM psLy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUAN O IPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
Y4ETOM COJZIEPIKATEIBbHBIX MEXIIPEAMETHBIX CBS3€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yUYEHUEM METO/IOB HAYUYHOT'O
MO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYUHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IE]Ib, U3MEPEHUE.

Mamemamuka: pemIeHUE CUCTEMBI YPaBHEHHUI, TPUTOHOMETPUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJIUHAT,



CIIOKEHHWE BEKTOPOB, NPOM3BOJHBIC JJIEMEHTAPHBIX (PYHKIIUN, TPU3HAKH
MOI00HUST TPEYTOIBHUKOB, OIMPEACIICHUE TUIOMAAN TUIOCKUX (GUTYp U o0BhEMa
TeJL.

buonocus: >nekTpudeckue sBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHM.

Texnonocus: NVHUM DIEKTPOIEpEad, TEHEPATOpP MEPEMEHHOTO TOKA,
AIEKTPOABUTATEb, UHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHorOo mpeameta «Du3mKa» Ha ypOBHE CpPEAHErO OOIIero
oOpazoBaHusi (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JIOCTUIKECHUE
CIIEIYIONMUX JTNYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHUSI y4yeOHOro mnpenMera «Du3nkay
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIlMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHHUI,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHUHMCKOTO  OOIIECTBa,
pacUIMpeHUe >KU3HEHHOTO OMbITa W OMNbITa JESITEIIbHOCTH B MPOIECcCce
peanu3alid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIILHOW NESITEbHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKJAHCKOW  MO3MIIMM  OOYydYarolmerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIMOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX [IEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHN B 00pa30BaTENbHON OpraHU3allny;

yMEHUE  B3aUMOJICCTBOBaThH C  COIMAIBHBIMA  HMHCTHUTYTaMH B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUICKUX YUEHBIX B 00s1acTU GU3KUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs OCTETHKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHMUSI:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHON eI TeIbHOCTH, B TOM
YyClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynaymiei mpodeccud W peain30BBIBATH COOCTBEHHBIC IKHU3HCHHBIE
TIJIaHbI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3NKY HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHMS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJBTYpbl, OCO3HAHUE TI00ATHHOTO
XapaKTepa 3KOJOTUYECKHUX MTPOOIeEM;

IUIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPY’KAIOWIEW Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JACATEILHOCTH HKOJOTMYECKON HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKHU;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, TOTOBHOCTH B MIPOIIECCE
M3ydeHuss (PU3UKM  OCYIIECTBJIATh TMPOCKTHYID W HCCIEAOBATEIIBCKYIO
NEeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

CaMOCTOATENIbHO  (OpMyJIHpOBaTh M aKTyaJlU3upoBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEeNH NeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTM U TPOTUBOPEUHS B PacCMATPUBAEMBIX
(U3HUECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELIEHUS MPOOJIEMBI ¢ YYETOM aHaJInu3a UMEIOLIUXCS
MaTepualbHbIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUIA J€ATEIbHOCTH;

KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B YCIOBUSX PEAIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIQJIETh HAyYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(bu3nUecKol HayKu;

BJIaJ€Th  HAaBbIKAMM  y4eOHO-UCCJIENOBATEIbCKOW M MPOEKTHOU
NeATeIbHOCTH B 00JIacTM  (DU3WKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pelIeHHus 3ahad  (U3HUYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJ0OB O3HAHUS;

BJQJETh BHUJAMH JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYAIMsIX, B TOM YHCIIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyalW3upoBaTh 3ajiavy,
BBIIBUTATh TUINOTE3y €€ PEeIlIeHUs, HAXOJIUTh apryMEHThI JUIsl OKa3aTesibCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJA€ pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLEHUBATh HMX JIOCTOBEPHOCTb, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHBIE 3aJjaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;



YMETh TMEPEHOCUTh 3HaHHs MO0 (U3UKE B MPAKTUYECKYI0 00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora c nuupopmanueii:

BJIa/IETh HaBBIKAaMHU MOJIydyeHUs: WHGOpMaluu (U3MUECKOTO COJIEpKaHus
Y3 UCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIIAThH MOUCK, aHAJIN3,
CUCTEMAaTHU3alMI0 U MHTEPHPETAUI0 MHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHMBATh JOCTOBEPHOCTHh HH(OpMALIHNH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COOJIIOJIeHHEM TPEeOOBAaHUM SPrOHOMUKHU, TEXHUKU
0€30IacCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NMYHBIX (popMarax C
y4€TOM Ha3HaueHus UWHGOpMAMU M UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO OPMY NPEACTABICHUS U BU3YaATU3ALINH.

KomMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1eHCTBUS:

OCYILIECTBJIATh OOIIEHWEe Ha Yypokax (U3UKK U BO BHEYPOUYHOUH
JIEATEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyalldid © CMsIT4Yath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAaraTh CBOKO TOYKY 3PEHHUSI C MCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMATh u HUCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOH u
WHJUBUTyJIbHON PabOTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUM ¢ y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YICHA KOJIJIEKTUBA;

NPUHUMATh LEJIHM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JHOCTHUKEHHIO: COCTaBJATh IUIAH JICMCTBHM,
pacrpenensaTh pojid ¢ y4éTOM MHEHUH YYaCTHMKOB, OOCYXKIaTh Pe3yJIbTaThbl
COBMECTHOM paboThI;

OILICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO0 y4YaCTHHKAa KOMaHIbI B
00IIMiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUIM;

npeajgaraTb HOBBIE MPOEKTHI, OIEHWBATh HAEU C TO3UIMA HOBU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JTUYHBIX
CUTYAIIUSX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOSTENIbHO ~ OCYIIECTBJISITh  [MO3HABATENIbHYIO JESTEIbHOCTh B
obnactu (UMK W  aCTPOHOMMHM, BBISBISATH MpPOOJIEMbl, CTaBUTh U
bopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIbHO COCTABJIATH MJIaH PEUICHUS] PACUETHBIX U KAYeCTBEHHBIX
3a/lay, TUJIaH BBINOJHEHUS MPAKTUYECKOM paldoThl € YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OIIEHKY HOBBIM CUTYalUsM;



pacmidpsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JeNiaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, Oparth Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMA B 00JIaCTH
(U3MKH, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTENbHBII W  KYyJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIQZIETh HABBIKAMM TO3HABAaTEIbHON pediaekcuu Kak OCO3HAHUS
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIONIb30BaTh MPUEMBI pedieKCHH [Js OLEHKH CUTyaluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBHl JAPYTUX MpPHU aHAIU3€ pPE3yIbTaTOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl NPYTrUX MpPHU aHaJU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B nponecce n10cTH)EHUS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS TPOTrPaMMBI
no Qusuke I YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYarolMuXcs

COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN WHTEJUICKT, MIPEAMOIaT AFO T
c(hOpMUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pa3BUTUS COOCTBEHHOMH
AMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAaThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSABIATh THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHUBALIMU, BKIIFOYAIOLIEH CTPEMIICHUE K JOCTHIKECHUIO LIEJIN
U yCIIEXy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE JAEHCTBOBATh UCXOS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUHW, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHUE JpPYTMX, Y4YWUTBIBaTb €ro IMpU OCYUIECTBICHHH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTHUMH JIObMU, 3a00TUTHCA, MPOSBIIATH HHTEPEC U pa3peiiaTh
KOH(DJIUKTBHI.

IHHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE Pe3yJIbTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:



J€MOHCTPUPOBATh HA MPUMEPax poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBI MPUMEHEHUS HM3YyUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBHBIN a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYEYHBIN AIIEKTPUUECKUM 3aps/l MpU pelIeHUN PU3NIECKUX 33]1aY;

pacrio3HaBath (U3nUecKue SIBICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUH CTPOECHUS
BEIIECTBA W  DJIGKTPOJAWHAMHUKHM: PABHOMEPHOE W  PAaBHOYCKOPEHHOE
NPSMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE MaJ€HHE TeJ, [JBHKEHHUE 10
OKPYKHOCTH, HWHEpLHUs, B3aUMOJEWUCTBHE TeJ, Jau(Qy3us, OpOyYHOBCKOE
JBUYKEHUE, CTPOCHUE KUJKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpHU
HarpeBaHuM (OXJIAXIAECHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IUIABJICHUE, KPUCTAJUIM3alMsl, KHIIEHWE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE
NABJICHHWsS Ta3a IIPM €ro HAarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEKIY
IapaMeTpaMu COCTOSIHMS Ta3a B  HM30IPOLECCaX, DJJIEKTPU3alUsA  Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3Ysl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, IIyTh, NEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
MMIIYJIbC  TE€Na, KHHETHYECKAas  DHEPrus, IOTCHUHAJIbHAsA  DHEPIHUs,
MeXaHu4ecKkas padoTa, MEXaHWYECKas: MOIIHOCTB; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBaTh (PU3NYECKUU CMBICI HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIIUUUHY
C IPYTHMMH BEIMYHMHAMH;

ONMUCBHIBATh U3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBHIE SIBICHUS,
UCTIONB3ys (DU3MYECKUE BEIMYMHBL: JIaBIIEHUE Ta3za, TeMIlepaTypa, CpEeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0THUYECKOTO JNBH>KCHUS MOJIEKY,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUIA CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHHS] W €IMHHUILIBI, HAXOAUTHh (HOPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIUYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJEKTPUYECKHME  CBOMCTBA  BELIECTBA U
AJIEKTPUUYECKUE SBJICHUS (TIPOILIECChI), HCMOJB3Ysl (U3UYECKUE BEITUYUHBI:
ANEKTPUUYECKUH 3apsill, dJIEKTPUUECKOE T0JIE, HANPSHKEHHOCTD MOJIS, TOTEHIMAT,
Pa3HOCTh MOTEHLMAJIOB; MPHU OMUCAHWU NPABUIBHO TPAKTOBATh (U3UUECKUI
CMBICJI HCTIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W E€JIMHULbI; YKa3bIBaTh
(GopMybl, CBSI3BIBAIONIME JAHHYI (PU3MYECKYIO BEIMYMHY C JIpYyTUMU
BEJMYMHAMU;

aHaMM3upoBaTh  (U3MYECKHME TMPOLECChl U  SBJICHHS, HUCIOJIb3Ys
(¢u3nyuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsrotenus, [, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHWs MEXaHWYECKOW DJHEPIrUH, 3aKOH
COXpaHEHUs! UMITYJIbCA, TPUHIIUI CYNEPHO3UIUU CUJI, TPUHIIUI PAaBHOIPaBUs
MHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KHHETHUECKYIO  TEOPHIO
CTPOEHHUs BELIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEIHEW KMHETUYECKOW DHEPIUU
TEIUIOBOT'O JIBUYKEHUSI MOJIEKYJ C a0COJIIOTHOW TeMIepaTypoil, NepBblid 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAaHEHHMs DJIEKTPUYECKOIo 3apsana, 3akoH KyioHa,
IPU 3TOM PA3IUYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MAaTEMaTHUECKOE
BBIP@KEHHE U yCIOBUS (TPAHULIBI, 00JACTH) TPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIC TPHUHIUMBI JEHCTBUS MaIllMH, TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 1O HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmympoBaTh TpoOieMy/3aady W THUIIOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0XKEHHOTO OOOpYIOBaHMs, MPOBOIUTH OMBIT U
(bOopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHS] (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIENIOBAaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEJIUYMHAMU C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(uKCHpOBaTh PE3yJIbTATH MOJYYEHHON 3aBHCHUMOCTH (DU3UUYECKUX BEJIMYMH B
BHJI€ TaOJINIL U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJiroaTh paBuiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOIro AKCHEPUMEHTA, Y4eOHO-UCCIEA0BATEILCKON U MPOEKTHOMN
NEATEIbHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemiath pacu€THbIE 3aJadd C SBHO 33JaHHOW (PU3UYECKOH MOJEINbIO,
UCIIONb3ysl (PM3MYECKUE 3aKOHbl M NPUHIMIBI, HA OCHOBE aHAJIM3a YCIOBUS
3aa4i BBIOUPATHh (PU3UYECKYIO MOJENb, BBLACIATH (DU3MUECKHE BEIUYHHBI U
(dopMybl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUMHBI;

pemarb KaueCTBEHHbIE 3a/1auu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKIECHUN C OMOPOM HAa U3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHMHM  y4YeOHbIX  3a7a4  COBPEMEHHBIE
WH(GOPMALIMOHHBIE  TEXHOJOTWM NS TIOMCKAa,  CTPYKTypHUPOBAHUA,
WHTEPIIPETallMd M TIPEACTaBICHUs y4eOHOW W HAyYHO-TIOMYJIAPHOU
uHpOpMallMK, TIONYYEHHOW W3 PAa3IWYHBIX HCTOYHHKOB, KPHUTUYECKU
aHAJIM3UPOBATh MOJyYaeMy0 HHPOpPMaLIUIO;

OPUBOIUTH TPUMEPHl BKIaZa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KU3HU
st obecrieueHuss O0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHUS 30POBbS U COOIMIOJEHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYKAIOILIEH CpeJie;

paboTaTth B TpYMNIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OOS3aHHOCTH H
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pEIICHUE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKHU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MUpPA, B PAa3BUTHUM COBPEMEHHON TEXHUKH U
TE€XHOJIOTUM, B MPAKTUUECKOU NEATEIbHOCTH JIIOJIEH, ETOCTHOCTh U €IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;



VUYUTHIBATh TPAHWIBI TPUMEHEHHUS W3YyYCHHBIX (DU3NYECKUX MOIEIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHMK CBETA,
A/lepHasl MOJENb aToMa, HYKJIOHHAas MOJEIb aTOMHOTO sJpa IpH pPELICHUU
duznyeckux 3anad;

pacrio3HaBath (uU3nyYecKue SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUYECKas
MIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEWCTBHS TOKA,
B3aMMOJICUCTBUE  MArHUTOB, AJIEKTPOMArHUTHAsT  WHIAYKLIMS, JEHCTBUE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYILIUWACS 3aps,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJMHENHOE PACHpOCTPaHEHHUE
CBETa, OTpaKECHHUE, MpesIoMIIeHne, HHTepdepeHIus, MPPaKIUsI U TOIIPU3ALUI
CBeTa, nucnepcus ceeta, hortornekrpudaeckuit 3gpdext (hororaddexr), cBeToBOE
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, AJIEKTPUYECKYI0  MPOBOAMMOCTb  PAa3IUYHbIX  Cpel) U
ANIEKTPOMATHUTHBIE SIBIEHUS (IMPOLECCHI), UCIOJIB3YsI (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABWXKYIIAsA Ccuja, padoTa
TOKa, WHAYKIHWS MAarHuTHOTO IO, cwWia Awmrmepa, cuna Jlopenua,
WHJYKTUBHOCTh KAaTYIIKU, HEPTUs JJIEKTPUUYECKOTO W MATHUTHOTO IIOJIEH,
MEPUOJI U YacToTa KoJeOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps U cujla TOKa B
Mpolecce TapMOHMYECKUX  DJEKTPOMArHUTHBIX  KoJjiebaHuii, (okycHoe
pPAcCTOSIHUE M ONTHUYECKas CUia JIMH3bL, IPU ONMUCAHUU MPABUIIBHO TPAKTOBAThH
(UBUYECKHUI CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OOO3HAUYCHUS U €IUHMUIIBI,
yKa3bpIBaTh (OPMYJIbI, CBS3BIBAIOUIME JaHHYIO (DU3UYECKYI0 BEIUYMHY C
JIPYTUMH BETUYMHAMU,

OTNUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHHS M TMPOIECCHI, HCMOJb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJbC (POTOHA, MEPUOJ TOJypacnana, dHEPrus
CBSI3U aTOMHBIX SIJIep, NPU OMHCAHWU MPABWIHHO TPAKTOBATH (PUIMUECKUM
CMBICTT HUCIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUSI W EIUHUIIbI, YKa3bIBaTb
(GopMybl, CBS3BIBAIOIIME JAHHYI (PU3MYECKYIO BEIMYMHY C JIpYyTUMU
BEJIMYMHAMM, BEIYUCIISITh 3HaUCHUE (PU3UUECKON BEJIMUUHBL;

aHaNU3upoBaTh  (U3MYECKHME TMPOIECChl M SIBJICHUSA, HCHOJB3YS
(¢u3nuecKre 3aKOHbl U MPUHUUIIBL 3aK0OH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U
napajijieIbHOTO COEANHEHUs MNPOBOAHMKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPSAMOJUHEHHOTO pPacHpOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, ypaBHEHHE
OiinmrenHa s poTosddexTa, 3aKOH COXPAHEHHS IHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAHEHHUsS JJIEKTPUYECKOIO 3apsifa, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCIIA, MOCTYJIaThl bopa, 3aKOH pajiMOaKTUBHOTO pacnajia, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbI, 001aCTH) IPUMEHUMOCTH;

OMpeNeNsaTh HamnpaBlieHWEe BEKTOpa HWHIAYKUMU MArHUTHOTO  TOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OINHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE€ IJIOCKUM 3€pPKajoM,
TOHKOM JIMH30M;

BBINIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH: MPU HTOM
dbopmynupoBate MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIEPUMEHTAa,



coOupaTh YCTAaHOBKY M3 MPEIJIONKEHHOTO 0OOpYIOBaHMs, MPOBOJIUTH OMBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHs] (PU3NYECKUX BEITUYMH,
IIPU 3TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHpPOBATH
pe3yNIbTaThl MOMYYEHHONW 3aBUCUMOCTH (DU3HUECKUX BEIIMYHH B BUJAE TaOIUI] U
rpaduKoB, JenaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS,

co0MroAaTh MpaBmiia OE30MacHOTO TPyAa MPU MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4eOHOTO SKCIEPUMEHTA, YU4eOHO-HCCIICOBATEIHCKON U MPOEKTHOMN
NEATEABHOCTH  C  HCIOJb30BAHMEM  HU3MEPHUTENIbHBIX  YCTPOMCTB U
1a00paTOPHOTO 000PYIOBAHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOH MOJEINbIO,
UCIIONb3Ysl (PM3MYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmMyIbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOI BEITHYHHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HAa U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBJICHUS;

UCIIOJIb30BaTh  MPU  PELIEHWHM  y4YeOHbIX  337a4  COBPEMEHHBIE
MHQOpMAMOHHBIE  TEXHOJIOTMM  JJIi  TOMCKa,  CTPYKTYpUpOBaHUS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHOH
uH(pOpManMK, TMONYYEHHOM U3 Ppa3NIUYHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HHPOpMaLHIO;

OOBSACHATh NPUHIMUIBI JCUCTBUS MAIMH, NPUOOPOB MU TEXHHUUYECKHUX
YCTPOMCTB, pa3idyaTh YCJIOBHS KX 0E€30MaCHOTO  HCIOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOANTH MPUMEPHI BKIAJAa POCCHUMCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHuss 0e3omacHOCTH Tpu  oOpamieHMd ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsI COXPAHEHUS 3I0POBbSl U COOMIOEHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYKAIOILIEH CpeJie;

paboTarth B TpYMNIE C BBIIOJIHEHHEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OOS3aHHOCTH U
IUIAHUPOBATh  JIESITEIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJeKBAaTHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHIbl B  pPEIICHHE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (poBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
®usrKa 1 METOBI bubmuorexa [JOK
1.1 2
HAay4YHOTO MMO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXDAHEHIS B 5 1 1 bubnuoteka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
epexoabl
Wroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
[TocTostHHBIN
4 JJIEKTPUYECKHUM TOK. 12 bubnuotexa [JOK
' Toxku B pa3inuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB IIO 68

[TPO'PAMME



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

11 KJIACC

HauMmenoBanue KoauuyecTBO 4acoB
Ne DJIeKTpPOHHbIe (LM (pOBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MpOrpamMmbl padoTbI padoTbI
Pazaen 1. JIEKTPOJIUHAMUKA
MarsuTHoe II0JI€. Bu6 110K
HOJIMOTEKA
1.1 )
JICKTpOMATHITHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHnyeckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHn4uecKue U
2.2 SJIEKTPOMArHUTHBIE 5 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.3 O
frruia 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 4

Pa3nesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAHTOBOU 6 bubnunorexa LIOK
' ONTUKU https://m.edso00.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97c

Htoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU ; 1 bubnmnoreka [HOK
' 1 acTpopU3UKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o61maro1iee 4 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




ITOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThbI padoThbI
pecypchbl
n
®dusnka — HayKa 0 IPUPOJIE. bubnmnoreka [HOK
1 Hayunslie MeTopI MO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPYKaroIEro MUpPa 2
Ponb u mecTo pusuku B
OPMHUPOBAHUH
g)OBp GMI)GHHOfI Hay4HOU bubmmorexa [IOK
2 p Y 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 5
IIPaKTUYECKON NEeATEIbHOCTH B
B1030) (%1
MexaHu4eckoe ABHKEHHUE.
OTHOCHUTEILHOCTh bu6nuorexa [IOK
3 MEXaHNYECKOTO JIBMKCHHUS. 1 https://m.edsoo.ru/ff0c350
I[TepemerieHue, CKOPOCTb, 8
YCKOpEHUE
PaBHOMEDHOE but6mmorekxa [IOK
4 P . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEITHOE JIBHKCHUE 0
5 PaBHOyCKOpeHHOE 1 bubnmnorexa [JOK
MPSAMOJIMHETHOE ABUKECHHE https://m.edsoo.ru/ff0c372



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

€

CBo0OoOgHOE ITaficHUE.

but6mmoreka [IOK

6 YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0c39¢c
naJcHUs C
KpuBosnHeliHOe 1BUKEHHE. bu6nuorexa LIOK
7 JIBr>KeHHE MaTepuaIbHON https://m.edsoo.ru/ffOc3ad
TOYKH IO OKPYKHOCTH a
IIpuHIMIT OTHOCUTEIBHOCTH
bubnuorexa [JOK
I"annes. MHepuuanbHble
8 . https://m.edsoo.ru/ffoc3be
cucreMsl orcyera. [lepBalii g
3akoH HproToHa -
Macca tena. Cuina. [punnun
. bubnuorexa [IOK
cyneprnosuiuu cuil. Bropoi
9 https://m.edsoo.ru/ffoc3be
3akoH HproTOHA 114 3
MaTepualbHOU TOUKU B
. bubmmoreka [IOK
Tperuii 3akoH HeroToHa 1t
10 https://m.edsoo.ru/ffOc3be
MaTepHalbHbIX TOUEK 3
3aKOH BCEMUPHOIO
bu6nuorexa [IOK
taroTeHust. Cuma TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTb =
but6mmoreka [IOK
Cuia ynpyroctu. 3akoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
13 | Cwuna tpenus. Koapdumment Bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuiia
COIIPOTHUBIICHUS MIPH
JIBIDKCHUU TeJa B KUJIKOCTH
WU Ta3e

ITocrynarenbHOE 1
BpAILlaTEJIbHOE IBUKEHUE
a0COIOTHO TBEPIOTO Tena.

but6mmoreka [IOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. I11neuo cuisl. 6
VYcioBus paBHOBECHUS -
TBEPJIOTO TENa
Nmmynbc maTepuanbHOU
TOYKH, CUCTEMBI
bubmnoreka IIOK
MaTepUaAIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
NMiynbe cuiibl. 3aKOH 6
COXPAHEHUS UMITYIIbCA. B
PeaktuBHOE ABHKCHHE
PaGoTra 1 MOIIHOCTH CHIIEL.
Kunernueckas sHeprus bubnuoteka [JOK
16 | wmarepuaabHON TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEeHEHUH 2
KMHETUYECKOW SHEPIUU
[ToTeHumanbHas SHEPrUs.
[ToreHmanpHas SHEPrust
yOpyro aepopMUpOBaHHOM bubmorexa [JOK
17 https://m.edsoo.ru/ff0c461

npyXuHbL [loTeHInanbHAS
SHEPTHs Tella BOJIU3U
MOBEPXHOCTH 3eMJITH

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEHIMAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3M
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOUN SHEPTUH Tela
Ha TIPUMEPE PaCTSHKECHUS
PE3UHOBOTO JKT'yTa

20

KonTponbnas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbI
COXpaHEHHUS B MEXaHUKE)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun. bpoyHoBCKOE
neuxenue. udpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUIL
BelecTsa. Monenn
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

Macca monexy.
KommuecTBOo BemiecTna.
ITocrosinnast ABorazipo

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHei
KMHETUYECKOU SHEPrUu
JBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubnuorexa [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlambeToHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHnas pabota
«Hccnenosanne
3aBUCHUMOCTHU MCKIY
napaMeTpamMu COCTOSTHHS
pa3pekeHHOTr0 raza»

29

N3onporieccrl B naeaarbHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c570
e

30

BryTpeHHss sHEeprus

bubanoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

TEPMOJIUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3meHenus. Konmuecto
TEIUIOTHI U padoTa.
BuyTpeHHss sHeprus
OJIHOATOMHOTO UJ€AJIbHOTO

https://m.edsoo.ru/ff0c595
2

rasa
bubnuorexa [JOK
31 | Bwunasl Teruionepenaun https://m.edsoo.ru/ffOc5c3
6
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuecTBo bubmunoreka IIOK
32 | TemIoTHI pU https://m.edsoo.ru/ff0c5¢3
Teruionepeaaye. 6
AnrabaTHBIN mporecc
IlepBblii 3aK0H
33 TEPMOJMHAMUKH U €r0 bu6nuorexa [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobGpaTumocTs mporeccoB bubmuoreka [JOK
34 | B mpupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
. bu6nunorexa LIOK
[Tpuaumn gerictBus u KI1
35 . . A a https://m.edsoo.ru/ff0c600
TETIOBON MAITUHBI )
36 | Uukn Kapnuo u ero KII/
37 | Dxojormyeckue mpooIeMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIIJIOOHCPICTUKHA

O06o0maromuii ypok bubnuorexa [JOK
38 | «MounekynspHas puzmKa. https://m.edso0o.ru/ff0c693
OCHOBBI TEPMOJUHAMUKI 8
KoHnTtposbHas padoTa mo
teme «MoekyJsipHas bubmorexa LIOK
39 yHp https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOJAUHAMUKU N
[TapooGpa3zoBanue u bubnuorexa [IOK
40 | xonaeHcanus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUIIEHUE 6
AOconoTHas 1 bubnmorexa LIOK
41 OTHOCHUTEJBHASA BIAXKHOCTH https://m.edsoo.ru/ffOc64d
Bo3ayxa. Haceliennslii map 8
TBépnoe Teno.
Kpucrannuueckue u
aMmopdHBIC Tena.
42 AHHZ(OPT OITHSI CBOMCTB bubmmorexa [JOK
p https://m.edso00.ru/ff0c65f0
KpucTauioB. Kuakue
Kkpuctauibl. CoBpeMeHHbIE
MaTepHaIbI
[LaBnenne u
KpUCTaIN3anus. Y aenpHas Bubmuorexa LIOK
43 P ' https://m.eds00.ru/ff0c670
TEIJIOTA IJIABJICHHUS. g
CyOnumarnus B
44 | VYpaBHEHUE TEIIOBOrO bu6muoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

OaylaHca

https://m.edsoo.ru/ff0c682
0

DneKkTpu3anus Ted.

. but6mmoreka [IOK
DnekTpuueckuii 3apsa. JIsa
45 https://m.edsoo.ru/ffOc6bc
BUJIA DJICKTPHUYECKHUX c
3aps10B B
[TpoBOAHWKY, TUIIEKTPUKH
P P bubnuorexa [JOK
Y TIOJTYTIPOBOTHUKHU. 3aKOH
46 https://m.edsoo.ru/ffOc6bc
COXpaHEHUS JIEKTPUUECKOTO c
3apsaa B
B3aumopeiictBue 3apsiioB. bubnmnoreka [HOK
47 | 3akon Kynona. Touyeunsrit https://m.edsoo.ru/ffOc6ce
SIEKTPUIECKHI 3apsi]] 4
Hanpsox€nnocts
AIEKTPUUECKOTO TIOJIA.
48 | TlpuHIMI CyIEepHIO3UIIAN bubmorexa [OK
pHHI yrep IUI https://m.edsoo.ru/ff0c6df2
IEKTPUICCKUX TTOJICH.
JInHun HanpsKEHHOCTH
Pabota cun
49 ANEKTPOCTATHYECKOTO IMOJIS. bubnuotexa [JOK
ITorennuan. Pa3zHocTth https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB
[TpOBOAHWKY M TUIJICKTPUKH
P p bubnunotexa LIOK
B DJICKTPOCTATHYECKOM IIOJIE.
50 https://m.edsoo.ru/ffoc701

Jwusnexrpudeckas
IIPOHULIAEMOCTD

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DJIEKTPOEMKOCT.
Konpaencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c712
6

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGopaTtopHnast pabora
"Usmepenue
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
IPUMEHEHNE
KOHJICHCAaTOPOB,
KOIIMPOBAJIBLHOTO arlapara,
CTPYHHOIO NIPUHTEPA.
DneKTpocTaTHIECKast
3amuTa. 3a3eMIICHUE
ANIEKTPONPUOOPOB

55

DIIEKTPUUYECKHI TOK,
YCJIOBUS €0
CyLIECTBOBAHU.
[TocTostHHBIN TOK. Cuna
Toka. Hanpsxenne.
Conportusnenue. 3akoH Oma
JUISL y9acTKa [enu

56

HOCJ’ICI[OB&TCJ'IBHOC,
napauiiCibHOC, CMCIIAHHOC

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCTMHEHUE TPOBOTHUKOB.
JlaGopaTtopHnast pabora
«M3y4eHne cMenIaHHOTO
COCIMHEHUS PE3UCTOPOBY

S7

PaGora 1 MOLTHOCTH
ANEKTPUUYECKOTO TOKA. 3aKOH
[oxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma aJis MOTHOM
(3aMKHYTOI) 3JIEKTPUUECKON
uenu. Koporkoe 3ambIKaHue.
JlaGopaTopHnas pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHBIICHUS)

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae
0

59

DneKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHMOCTD
COTIPOTHUBIICHUS METAJIIIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

60

DNEKTPUYECKUH TOK B
BakyyMe. CBoiicTBa
DJIEKTPOHHBIX ITy4YKOB

61

[TorynpoBOIHUKH, UX
COOCTBEHHAs M IPUMECHast
npoBoauMOocTh. CBoiiCTBa

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84a
e



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

p—~n-niepexona.
ITomynnpoBOTHUKOBBIE
IPUOOPHI

DIIEKTPUUECKUI TOK B
pacTBOpax M pacriaBax

but6mmoreka [IOK

62 | SIEeKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DNEKTPOIUTHYECKAS a
JTUCCOLIMAIUS. DICKTPOIIN3
DIIEKTPUYECKHI TOK B Ta3ax.
. bubnuorexa [JOK
CaMOCTOSTeTLHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITeNIbHBIN pa3psi. 6
Moumnnus. [Inazma -
DneKkTpuuecKue mpuodopsl U
YCTpPOMCTBA U UX
64 | mnpakTHYECKOE MPUMEHEHUE Bubnmorexa [IOK
P P ' https://m.edsoo.ru/ff0c86fc
[TpaBua TeXHUKH
0e30MacHOCTH
. b K
OBoGmaromii ypok nomoteka 11O
65 https://m.edso0.ru/ff0c88b
«ONEeKTPOAUHAMUKA» o
KonTponbnas pabota no
TeMe «DJIEKTPOCTATHKA.
ITOCTOSIHHBIN JIEKTPUYECKU I bubnuotexa [JOK
66 | Tok. TOKM B pa3IUYHBIX https://m.edsoo.ru/ff0c8a8

cpenax» /Beepoccuiickas
npoBepouHas paboTa npu
MIPOBEJCHNH Ha OyMaKHOM

a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

HOCHUTEIe
Pe3epBHBIii ypoOK. bubmmoreka [JOK

67 | Konrponbnas pabora mo 1 https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpoIHHAMHUKA" 6
Pese i .

68 063 g BHI});H }II/II;ZOK OK IO 1 bubmmorexa LIOK

OPMAIOLIHH Yb https://m.edsoo.ru/ff0c8f6c
temam 10 knacca
OBUIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbIE
Hdara uudgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3yYCHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
1|
[TocTostHHBIE MATHUTHI U UX
B3aUMO/ICHICTBHUE.
bubmuorexa [JOK
MaruuTHOoe nosie. Bektop
. 1 https://m.edsoo.ru/ff0c977
MarHuTHON UHAYKIUH. 8
JluHuY MarHuTHOM B
WHIYKUWU
MaruuTHO€ 1oJie
MIPOBOJHHKA C TOKOM. OTIBIT 1 bubnnorexka [JOK
Opcrena. Bzaumoneiicteue https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yyeHne MarHuTHOTO 1 1 bubmorexa [JOK
Y https://m.edsoo.ru/ff0c98fe
TIOJIS KaTYIIKU C TOKOMY
JlelicTBME MarHUTHOTO TOJISt
Ha MIPOBOJIHUK C TOKOM.
Cuna Amrmepa. BuG 1OK
nOIMOTEKA
JlabopaTopHas pabota 1 1
patop P . https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue nencTBus
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOMY



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBuE€ MarHUTHOTO TOJISt
Ha JBHXKYIIYIOCS
3apsuKeHHYI0 yactuiy. Cuna
Jlopenna. Pa6oTa cuiibl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
unayknud. [Torok BekTopa
MarHuTHoN unaykuu. I1C
MHJYKUHUH. 3aKOH
3JIEKTPOMArHUTHOMN
naaykuun dapanes

JlaGopaTopHas paboTta
«HccnenoBanue sBICHHUS
JIEKTPOMArHUTHON
WHTYKITAH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SBIeHUE
camonHaykuuu. J1C
CaMOMHAYKIUU. DHEPIHsl
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucrsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATHUTHI,
3JEKTPOMArHHUTHI,
3JIEKTPOJIBUTaTENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHULl, THAYKIMOHHAS
nedb

10

O6o0maromuit ypok
«MarsuTtHoe 1nozJe.
DneKTpoMarHuTHas
AHIY KIS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padora no
Teme «MarauTHoe 1nosie.
DneKTpoMarHuTHas
WHITYKIIFSD

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEpHOJIa
MasbIX KoJnebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MaccChl Tpy3a»

14

KonebaTenbHbIi KOHTYD.
CB0OOIHBIE
3J€KTPOMAarHUTHbHIE
KoJIe0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaJIOTU MEXITY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb82
0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/ISI 3HepFI/II/I B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o
3aTyXamIUX KOJICOAHUSIX.
BrinyXneHHBIE
MeXaHHYeCKHe KoueOaHusl.
Pe3onanc. BeinyxaeHubie
3JI€KTPOMAarHUTHbHIE
KoJieOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IIepeMeHHBIN TOK.
CunycounanbHbIN
IIEPEMEHHBIN TOK.
MouHOCTb IEpEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIIEE 3HAYEHUE
CHJIbI TOKA U HaPSKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBoO, nepenaya u
notpebieHue
JIEKTPUUYECKON SHEPTUN

19

YerpolicTBo U
IIPAKTUYECKOE IIPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3IEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUH
AJIeKTpoIepead

20

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynsrypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPIUH B
MIOBCETHEBHOM KHU3HU

21

MexaHuveckre BOJIHBI,
YCIJIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBIL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTB 3BYyKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TeMOp 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc

23

9J'IeKTpOMaFHI/ITHHe BOJIHHI,
HUX CBOICTBA U CKOpPOCTh.
IlIkama OJICKTPOMATrHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUUMIIBI paIUOCBSI3U U
TeneBuaeHus. Passurne
CPEJICTB CBSI3H.
Panmonoxkamus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

o5 KonrponsHas pabora bubmmoreka [IOK
«Konebanus v BOJIHBD https://m.edsoo.ru/ffOcc6f8
[IpssMmonuneHOe
pacnpocTpaHeHHE CBETA B bubnnoreka [HOK

26 | omHOpPOIHOW Cpere. https://m.edsoo.ru/ff0cd35
ToueyHbIi KICTOUYHKK CBETA. 0
JIy4 cBeta
OTtpakenue cBeTa. 3aKOHbI

o7 | OTP@KEHN: CBETA. bubnuorexa [JOK
[TocTpoenue nzobpaxeHui https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.

[TonHoe BHyTpeHHEE
28 | otpaxenue. [IpenenbHpiii bubmmorexa LOK
https://m.edsoo.ru/ff0cd7f6
yTOJI TIOJIHOTO BHYTPEHHETO
OTpaKeHHUS
JlabopaTopHas pabota
29 | «M3mepeHune moka3aTens bubmorexa HOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa)
JInnzsl. [loctpoenue

30 M300pakeH B JIMH3E. bubnnorexka [JOK
@opMya TOHKOU JIUH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlabopaTopHas pabota

31 | «HccnenoBaHue CBOWCTB

M300paXeHUI B TUH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera.
CII0XXHBII cocTaB 0€JIoro

32 | cgera. IBer. JTaboparopHas
paborta «Habmronenue
JUCTIEPCUU CBETa»
HNutepdepenuns ceera.

33 | Jud I:ﬁﬂiﬂ cBeTa bubnmoreka [JOK

P T https://m.edsoo.ru/ff0ced22

Judpakiontas pemeTka

34 ITonepedHOCTh CBETOBBIX bubnnorexa [JOK
BoJiH. [lonsipusanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue npuOOpsI U

35 | ycTpoiicTBa M yCIOBUS MX
0€30MacHOTO MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKMU. bu6mmoreka [JOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3ame]IeHre BpEMEHH U https://m.edsoo.ru/ffOcfad2
COKpAIICHHE JTHHBI
DHeprust ¥ UMIYJIbC

38 PENSATUBUCTCKON YaCTHUIIBI. bu6mmoreka [JOK
CBs13b Macchl ¢ YHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TOKOS

39 | KonTponbHas padota bubmmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyiia [1nanka.

bu6mmoreka [IOK

40
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 10K
noIMoTeKa
41 . A.T.
porosdpexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTtodddekra.
® uq)(b . bubnuorexa [JOK
YpaBHeHue DWHIITEHA 1S
42 https://m.edsoo.ru/ff0d015
dorordpdekra. «KpacHas .
rpanuma» Gorosdpdexra -
JaBnenue ceera. Onsitsl I1. bubnuorexa [JOK
43 | H. Jlebenera. Xumuaeckoe https://m.edsoo.ru/ff0d04a
nelicTBHE CBETa 6
TexHuueckue ycTpoucrsa u
MPAaKTUYECKOE IPUMEHEHHUE:
44 | ¢dotosnemeHT, GOTOAATUHK,
coJIHEeUHas OaTapes,
CBETOIHMO]T
Pemenue 3anau mo teme bu6mmoreka [IOK
45 | «OneMeHThl KBaHTOBOM https://m.edsoo.ru/ff0d030
OTITHKW» 2
Monpens aToma TomcoHa. bu6mmorexa [IOK
46 | Omsbitel Pesepdopaa no https://m.edsoo.ru/ff0d091

PaCCECAHNIO O-HaCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

IInanerapnas mozens aroma

47

IToctynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue u norioumeHue
(hOTOHOB TpH TIEpexo/Ie
aToma C OJHOIO YPOBHS
SHEpruu Ha apyroul. Buasl
CHEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BouiHOBBIE CBOICTBA
yactull. Bonnsl ne bpoitis.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4eHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
paaroakTUBHOCTH. OMBITHI
Pesepdopaa o
OIpEeJIEJIEHUIO COCTaBa
PaMOAKTUBHOTO U3TyUYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anba-, Oera-,
raMma-usnydeHus. BousHue
PaOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M30Toms!L.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacma.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

I'amma-uznyuenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHblit peaktop.
[Tpobnemsbl, epcreKTUBEL,
9KOJIOTUYECKUE ACTIEKTBI
AJIEPHON YHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE O3UTPOHA.
MeToap1 HaOJIIOICHUS 1
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrusiii cron
«DyHaaMeHTaIbHbIC
B3anmMoaercTBUg. ENTMHCTBO
(bu3nYeCcKOil KapTHUHBI
MUpa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Oranel pa3BUTHUS
actpoHomuu. [IpuknagHoe n
MHPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMHU. Buy
3BE€31HOrO HeOa. Co3Be3mus,
SpKHE 3BE31bI, TUIAHETHI, UX
BUJIUMOE JIBUYKEHUE.
Conneunas cucreMa

56

Comnaue. ConHeunas
aKTUBHOCTE. VICTOUHHK



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

sHepruu CoJiHIA U 3BE3N

S7

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
TJIaBHOU
I10CJIEI0BATEIbHOCTH.
BnytpenHee cTpoeHue
3B€311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muieunsiii [1yts — Hamma
TI'anaktuka. Ilonoxenue u
nekenue CoJiHIa B
TI'anaktuke. I'amakTUKH.
UYEpHble ABIPHI B s11pax
rajlakTUK

59

Bcenennas. Paz6eranue
rajaktuk. Teopus
bonpmioro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Heperennsie npo0iaembl
aCTPOHOMHUU

61

KonrtponsHas pabora
«DNeMEHThI aCTPOHOMHH U
acTpo(U3UKI»




62

O6o06maromuii ypok. Pomib
(GU3MKU ¥ aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJOTHYECKOM,
COLIMAIBHOM U dTUYECKOU
chepax nesaTeaTbHOCTH
YyejoBeKa

63

O6o06maromuit ypok. Pois
1 MeCTO (PUBHKHU U
aCTPOHOMUU B
COBPEMEHHOM HAYyYHOU
KapTUHE MHpa

64

O6o06maromuii ypok. Poib
¢busnyeckoil Teopuu B
(dhopMUpoBaHUH
MIPEACTABICHUH O
¢bu3nueckoil KapTuHe MUpa

65

Oo6o06maromuit ypok. Mecto
(u3nyecKoil KapTUHBI MHpa
B 00IIIEM Py
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPECTaBICHHUI O
pupoe

66

PesepBHBIil ypok.
MaruauTHOE noJie.
DneKTpoMarHuTHas
WHIYyKUHUS




67

PesepBHblii ypok. OnTuka.
OCHOBBI CIELIMATILHOM
TEOPUH OTHOCUTEIBHOCTU

68

Pesepnsiii ypok. KBanrosas
¢dusnka. DIeMeHTHI
aCTPOHOMMH U acTPOPUUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






