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HOACHUMTEJBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yibTaTam
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Takxe ¢ y4€ToM (eaepanpbHOil paboyeill mporpaMMbl BOCIIUTAHUSA U
KOHIEMNINH TpenoAaBanus yueoHoro npeamera «dusmukay B 00pa3oBaTeIbHbBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIMX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaAIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOyyeHMHM uX (@u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NeATEeNbHOCTHOIO  moaxoaa. Ilporpamma 1o  QU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k MmIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaINpeAMETHBIM pe3yJbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyu  MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAay4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YUYEHHS
(U3HKM Ha ypOBHE CpeHEro 001Iero o0pa3oBaHusl, MIIAHUPYEMbIE PE3yIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (U3HKK Ha 0a30BOM YPOBHE,

B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « u3nkay 1no rogaM o0ydeHwusl.

®u3nka Kak Hayka o HauOoyiee OOHIMX 3aKOHaX NPHUPOAbI, BBHICTyHas B
KauecTBe yueOHOTro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHU 00  okpyxkawomem wmupe. llkonbHblE  Kypc  (u3MKH — —
CUCTEMOOOPA3yIOMK Il  €CTECTBEHHO-HAYyYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBJICHUM,
M3y4dyaeMbIX XUMHEH, Ouosiorued, gusnueckod 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 COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3HKHU, BKIIOYAET KaKk
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemyumm B Kypce sBIsSeTCs
(opMupOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJIe.

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



Hoess npuxnaonou nanpasnennocmu. Kypc Qusuku mnpeamnonaraet
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUECKUX MPHUIIOKEHU N
M3Y4YECHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peannusyercs MOCPEACTBOM BBEIEHHUS 3IIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0jeMaM 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 OoOIIero
oOpa3oBaHUs SBISIOTCS pU3NYECKre TeoOpuH (POpMUPOBAHUE TPECTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHIAaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIOB B COBPEMEHHBIX NPEIACTABICHUAX O TMPHUPOJAE, TpaHHUIaX
MPUMEHUMOCTH TEOpUH, IJIsi OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSTENbHOCTHBIN MOX0 B Kypce (DU3UKH Peali3yeTCs MPexkIe
BCETO 3a CUET OpPraHU3aIMU SKCIIEPUMEHTAILHOU JESITEIbHOCTH 00yUYaroIIuXCsl.
Jlns 0a30BOTO YpOBHS Kypca (DU3MKM — D3TO UCIHOJIb30BAaHUE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OpaTOPHBIX padoT,
KOTOpBIE B ITporpaMme o (pusnuke o0beUHEHBI B 00N CIUCOK YYEHUUYECKUX
MpaKTHUECKUX paboT. Brimenenne B ykazaHHOM MepevHe TabopaTopHbBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJIA M OIEHKH, OCYIIECTBISICTCS Y4YaCTHHUKAMHU
00pa3oBaTEIBLHOIO MpOIEcca HCXOAS M3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHamieHust kaOunera ¢usuku. Ilpu »3TOM oOecrneunBaeTcs OBJaJACHHE
00y4JaromUMUCS YMEHUSIMH TIPOBOJINTH KOCBEHHBIE M3MEPEHHUS, UCCICIOBAHUS
3aBHUCHUMOCTEH (DU3NYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbmioe BHUMaHME ynensieTCsl PEHICHHUI0 PacuETHBIX M KadeCTBEHHBIX
3anad. [Ipu sToM At pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3aJaHHON (PU3UYECKON MOJIETIBIO, TO3BOJISIFOIINE IPUMEHSTh H3yUYeHHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jerna Kypca, Tak U MHTETPHUPYsI 3HAHUS U3
pasHbIX pa3aenoB. [[1s Ka4ueCTBEHHBIX 3a/lad MPUOPUTETOM SBIISIOTCS 3a/aHuUs
Ha 00BSICHEHHE MTPOTEKaHUs (PU3MUECKUX SBJICHUHN U MPOILIECCOB B OKPY KAIOIIEH
KHU3HU, TpeOyromme BbIOOpa (M3MUECKON MOAENH ISl CUTyallMd HPaKTHKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
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 MPEeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHete Qu3nku
JOJKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBaHUE JJISl BBINOIHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUHM C
NPUHLIAIIOM MHHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTaHOBKY
MEPEUYNCIICHHBIX B MporpaMMe Mo (HU3UKe KIIOYEBBIX JIEMOHCTPAUNA IS
UCCJIEIOBAHUSI U3Yy4YaeMbIX SIBJICHHMM W MPOILIECCOB, HSMIMUPUUYECKUX H
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

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



HCIIOJIb30BaHNUU AaHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, & TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Y4YE€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYalOIUXCS K HAyYHOMY
W3YUYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
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 (PH3UKH;
dbopMupoBaHWe YyMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(bu3uYeCcKNX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

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

JlocTrkeHne STUX 1ejiei oOeceunBaeTcsl peleHueM CIIEAYIOMUX 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 MPUMEHAThH 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 MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3JlaHue (PU3MUECKON MOJEIH, aICKBATHOM YCIIOBUSIM 3a]1auu;
MOHUMaHUEe (PU3HYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOIECCOB, HUX BIUSAHUS Ha
OKpPY>KalOIyIO Cpeny;

OBJIAJICHUE METOJJAMHU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TIPOBEICHUS
(bU3UYECKUX DKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTalui HH(HOpMaInH,
onpeaeneHus JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3/laHM€  yCJIOBUW  JJi1  pPa3BUTHUS  yMEHUU MIPOEKTHO-
UCCIIEN0BATEIICKOM, TBOPUECKOU AEATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
obpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xmacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemeiii B mporpamMMe Mo (u3uKe TepedeHb JTabOpaTOpHBIX U
NPaKTHUECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YUHUTEh JelIaeT BBHIOOP
NPOBEJCHHS JTA0OPATOPHBIX PAbOT M OMBITOB C YUYETOM WHIWBUIYAITBHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znen 1. ®u3uKa ¥ MeTOAbI HAYYHOI'O NO3HAHUA

®usuka — HayKa o npupoje. Hayunble METOABI MTO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IIPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (pU3NYECKUX SIBJIECHUH U npoleccoB. HayuHble runoTessl.
duznveckue 3aKOHbI U TEOPUU. [ paHULIbI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 mecto ¢pu3uku B popMUPOBAHUU 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
YCKOpPEHUE MaTepuagbHOM TOYKH, MX MPOEKIIMU HA OCH CHCTEMbl KOOPJIUHAT.
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

Mopaenb cucteMbl 0TCUETA, WILTIOCTPAIUS KHHEMATUYECKUX XapaKTePUCTUK
JBHKCHUSL.

[IpeoOpazoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peskeHHOM IIPOCTPAHCTBE.

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

N3mepennie yckopeHusi CBOOOIHOTO NaJeHUS.

Hamnpagpnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yueHnne HepaBHOMEPHOTO JIBUKEHHUS C LIETBIO ONPEICTICHUSI MTHOBEHHON
CKOpOCTH.

HccnenoBanne COOTHOMIEHUS MEXKIY NYTSAMHU, MPONAECHHBIMU TEJIOM 3a
NOCJIE0OBATENbHBIE PABHBIE MNPOMEXKYTKH BPEMEHHM IMPHU PABHOYCKOPEHHOM
JNBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLMIEHHOTO TOPU3OHTAIBHO.



Tema 2. lunamuxa

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

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa
JUIS. MAaTEPUAIIbHOM TOUKHU. Tpetnil 3aKkoH HbproTOHA 1151 MaTepraibHbIX TOYEK.

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

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

Tpenue. Buasl Tpenust (IOKos, CKOJbXEHUs, kKaueHwus). Cuiia TpeHws.
Cyxoe Tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koadunument
TpeHus. Cuia CONpOTUBIIEHUS IPH IBH)KEHHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHuyeckue ycTpoONCTBA U MPAKTHUYECKOE MPUMEHEHHE: MOJIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrieHuEe MHEPIUN.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenne cui.

CiioxkeHune CHil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U TTAJCHHH.

CpaBHEHHE CUJT TPEHUSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

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

UccnegoBanne ycnoBuUid paBHOBECUA TBEPAOTrO TeEJa, HMEIOIIETO OCh
BpAallCHMUS.

Tema 3. 3akonvl coxpanenus 6 mMmexanHuke

NmMnynsc MaTepuanbHOW TOYKM (Tela), CUCTEMbl MaTe€pHalbHBIX TOYEK.
NmMnynbe cunibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOC IBHIKEHHE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckas sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW IHEPTUH.

[ToTenmanbHas SHEPTUS. [ToTeHuuanbHas SHEPIrUsl  YNPYyro
nedopMupoBaHHONW TpykuHBbI. [loTeHIManbHAss SHEprus Tena BOJIU3H
OBEPXHOCTHU 3E€MIIH.

[loTennmanbHple W HEMOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HEMOTEHIMAIBbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Tel.
3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHUYEeCKHE yCTPOMCTBA U NMPAKTUUECKOE PUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHUE.



[lepexon NOTEHIMAIHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopnsie padomoi

N3ydyeHne aOCOIIOTHO HEYIPYIoro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIbI C K3MEHEHUEM MEXaHUYECKON SHEPTUH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paszpnea 3. MousekyaspHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE IOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOPHH U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBmkenue. Huddysus. Xapaktep IBUKCHHUS U
B3aMMOJICHCTBUSL YaCTHUIl BellecTBAa. MOJAENIN CTPOEHHUs Ta3oB, JKUIKOCTEH M
TBEPJIBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca
u pa3mepsl MoJekysl. KonndecTBo BemectBa. [locTtositnaas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp
Llenbcus.

Mopens wuaecanbHOoro Tra3za. (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU MIEANbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEW KMHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbsBuHa. ['a3oBele 3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [lanerona. M3omponeccsl B MA€aIbHOM Ta3e C MMOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduyeckoe MpeacTaBICHUE  HU3O0MPOIECCOB:
n30TepMa, U30X0pa, u3odapa.

TexHuyeckre yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

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

OmnbIThl 10 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJEHCTBHS.

Mogaenb, noCTpupyronas Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOLIUME YpPAaBHEHUE COCTOSHMS UACAIBHOIO Trasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3/AyXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXKAYy  [apaMeTpamMd  COCTOSIHMS
pa3peKEHHOrO0 Trasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHamuueckas cucteMa. BHyTpeHHsIs1 DHEPTHs TEPMOAMHAMUYECKON
CUCTeMBbl U cmocoObl €€ wu3MeHeHus. KonudecTBo TerioTel W padoTa.
BHyTpeHHsIs 3HEpTUsi 0JJHOATOMHOTO MJeaNbHOrO raza. Buasl Temionepenaun:
TEIUIONPOBOJHOCTb,  KOHBEKLUS, HW3JIy4eHHE. YJelIbHas  TEIIOEMKOCTh
BelecTsa. KoamuecTBo TEIIoTh IpH TeIIonepeaaye.

ITonsstTue 006 agmabatHOM mnpouecce. llepBblil 3aKOH TEPMOIMHAMUKH.
[IpumeHeHne nepBOro 3aKkoHa TEPMOAMHAMUKH K M3omnpoueccam. I'papuueckas
UHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTtuMocTs npoieccoB B IpUpO/IE.



TerutoBele  mamuHbl.  [IpyHOMOBI  AEHCTBUSA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPTUH B TEIUIOBBIX MammHaX. KoahdUIMEHT MoIe3HOTOo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xoaddumueHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPTUH Tella MPU COBEPIIICHUU PaOOTHI: BBIIET
MpoOKW W3 OYTHUIKH TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TPYOKe MyTEM TpeHUS (BUACOAEMOHCTPAIIHS).

WN3meHenue  BHYTpEHHEW  SHepruv  (TeMImeparypbl) Tejla  IpHU
TEeIUIonepeaaye.

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

Mopaenun mapoBoil TypOWHBI, JBUTaTelii BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcalus. cnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO31ayXa. HachwlmeHHBIM map. YenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KATICHUS OT JIaBJICHUSI.

TBépnoe temo. Kpucramimueckue M aMop@Hbie Tena. AHU30TPONUs
CBOMCTB KpucTawioB. JKuakue kpucramibl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTaIM3anus. Y 1eapHas Teriora rmiasiaeHus. CyonmManus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TTOJTYYEHHUSI COBPEMEHHBIX MaTEPHUAaJIOB,
B TOM YHCJIE HAHOMAaTepHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHne 0THOCUTEILHON BIIaXKHOCTH BO3IyXa.

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3aums Tela. JJEKTpUYEeCKUMi 3apsa. J(Ba BHAA SIIEKTPUYECKHUX
3apsaaoB. [IpOBOMHUKH, TUAJIEKTPUKUA U MOJYTPOBOJHUKU. 3AKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuHbId 3JIEKTpUUECKHI
3apsa. Dnekrpudeckoe nose. Hanpspk€HHOCTH anekTpudeckoro nois. [Ipunuun
CyNEPHO3ULINH JIEKTPUUECKUX NOJIeH. JIMHNM HANnpsKEHHOCTH SJIEKTPUUYECKOTO
HOJISL.

PaGora cun anekrpocraruyeckoro mossA. Ilorenuman. PasnHocTh
NOTEHUUATOB. [IpOBONHUMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHULAEMOCTb.



DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHcaTopa.

TexHuyeckue yCTpOHWCTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTATHYECKAasl 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJICHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA DIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBHUCUMOCTBh JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUYECKONU MPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3mepenne 35meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [IoCcTOSIHHBIN TOK.

Hanpsoxkenune. 3akon OMa 715 y9acTka LEeTH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) »3nekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

OJIEKTpOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass M MOpPUMECHasT  MPOBOAUMOCTD
MoJIyIpoBOAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

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

DIIEKTPUUECKU TOK B razax. CaMOCTOATENIbHBI U HECAMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckrue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKHM TOKa, BJIEKTPOHArpeBaTeibHble NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHbIN
JIMOJ1, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOJTYITPOBOJHUKOBBIN AUO/I, TaJbBAaHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTHBIICHUS UUJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CmenanHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MmepeHue saeKkTpoABrKylIern cuibl. KopoTkoe 3aMblkaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTHUBIICHUSI METAJJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoii pa3psa M IpOBOJAUMOCTb BO3IyXa.



OOHOCTOPOHHSISI NPOBOAMMOCTD JTUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

W3mepenue »eKTpoABIXKYIIEH CHUJIbl HICTOUYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amektponmsa.

Me:knpeamMeTHbIe CBSI3U

Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce OCyIIeCTBISIETCS €
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€l C KypcaMH MaT€MAaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOIO
MO3HAHUS: SBIICHUE, HAYYHBIA (aKT, THIOTe3a, (pu3nueckas BEIMYMWHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHUE CHCTEMbl YpaBHEHUM, JHMHEWHAas QyHKUHUA,
napaboia, runep0osna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOJIECTBO, BEKTOPBI U UX MPOEKIIUHA Ha OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHUE B )KUBOU mipupojie, Auddysus, ocmoc,
TEIJI0O0OMEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEPEAAud, TEIIOBOE
pPaBHOBECHE), DJICKTPHUUECKHE SBJICHUS B )KUBOW MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ,
MOJIb BEILIECTBA, MOJIIPHAsL MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN
Y ra3oB, AJIEKTPUUECKHE CBOMCTBA METAJUIOB, JIEKTPOJIMTHYECKAs TUCCOIUAIMS,
rajbBaHHUKA.

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

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHHUKE, MOJAIIUITHHUKH, HCIIOJb30BAHME 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET U JAPYyTue), ABUTATE]Ih BHYTPEHHETO
CropaHus, TapoBas TypOWHa, OBITOBOM XOJOIWJIBHHUK, KOHIUIIUOHED,
TEXHOJOTHH  TOJYYCHHS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIIe
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHUH, dJIEKTPOCTATHYECKAS 3aIlIMUTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYUHBINM NPUHTEP, DJICKTPOHArpeBaTE/IbHBIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KUIIACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe nose. IneKmpoMazHUMHAA UHOYKUUSA

[TocTosHHbIE MarHuTbl. B3auMOIEHWCTBUE TIOCTOSIHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUMH. [IpuHIuMn cynepnosuuuun
MAarHuTHBIX NoJiel. JINHMM MarHuTHOM MHAYKUMH. KapThHa TMHWI MarHUTHOU
WHIYKIMH T0JII HOCTOSTHHBIX MAarHUTOB.

MaruutHOoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTWHa IWMHHI HMHAYKUUU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOr0 NMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere mpoBOAHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp W HampabiieHue. J[BU)KEHUE 3apsiKEHHOU
YacTHI[bl B OJHOPOJAHOM MarHUTHOM noJje. Pabora cunsl Jlopenna.



SIBneHHME DIEKTPOMAarHWTHOM MHAYKOHHU. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJEKTPOJABHKYIIAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykuuu Papanest.

BuxpeBoe anexTpuyeckoe mojie. DJIEKTPOABUAKYINAS CUJAa HMHIYKIUU B
IIPOBOAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBIIEHWE CAaMOMHAYKLMH. OJEKTPOABMKYILIAA CHUiIa
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIE
MAarHATHI, AJIEKTPOMArHUTHI, JJIEKTPOJBUIATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHIL], UHyKIIHUOHHAs [1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE JIEKTPOHHOT'O ITy4YKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIEKTPOMAarHUTHOM UHYKLUH.

[IpaBuino Jlenna.

3aBUCUMOCTB DJIEKTPOJABHKYILEN CUIIbI MHAYKIIMU OT CKOPOCTH N3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3ydyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUSI NOCTOSIHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue SBICHUS SJIEKTPOMAarHUTHOM MHIAYKIIAH.

Paszpneu S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONE€OAHUS

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
["apmonnueckue konedbanus. Ilepuon, yactora, aMruTya u ¢asza KojgeOaHUM.
[Ipy>xuHHBIN MassTHUK. MaTemMaTU4eCKUi MassTHUK. Y paBHEHUE TAPMOHUYECKUX
kosneOanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
UJCATBHOM KOJIEOATebHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3aKoH COXpaHEHHS
SHEPTUU B UJICATTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenre 0  3aryxarolmux  KojeOaHWsX.  BBIHYXXIEHHBbIE
MexaHudeckue kosieOaHus. Pe3zoHaHc. BbIHY>XIEHHBIE AJIEKTPOMArHUTHBIE
KOJIeOaHMUsl.

Ilepemennpiii TOk. CHHYCOMIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE W JACHCTBYIOIIEe 3HAYEHUE CHJIBI TOKa U
HaIPSHKCHUS.

Tpanchopmarop. IIpousBoxacTBO, neperadya  Hu notpedaeHue
ANEKTPUYECKOM  DHEPIMM. OKOJIOTMYECKHME PHUCKM TIPU  IPOU3BOJICTBE
ANeKTpodHeprun. KynbTypa HCIONb30BaHUS JIEKTPOIHEPTUU B ITOBCEIHEBHON
KU3HH.



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

Jlemoncmpayuu

UccnenoBanue mapameTpoB KoyeOaTeabHOM CHUCTEMBI (MIPY>KUHHBINA WITH
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3aTyxarommx KoJaeOaHmi.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHHIA.

Hab6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIEC KOJIEOaHUsI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HAaNPSDKEHHS] OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnociieqoBaTENbHOM COEIMHEHHH pPE3UCTOpa, KaTYILIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUY 3JIEKTpONepe1ayn.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

HccnenoBanue 3aBUCHMMOCTH MEpUOAa MATIBIX KOJI€OaHU Ipy3a HA HUTH OT
JUTMHBI HUTU ¥ MacChl Ipy3a.

HccnepoBanne TMEpeMEHHOr0 TOKAa B LENM U3  MOCIEI0BAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexannueckrue BOJHBI, yCiIoBUs pacnpoctpaHenus. [lepuon. Ckopocthb
pacnpocTpaHeHuss U JjauHa BOJHBL [lomepeuHble W MPOAOIBHBIE BOJIHBI.
WNutepdepenus u auPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI HM3JIyYEHHS BJIEKTPOMAarHUTHBIX
BOJIH. B3aumHas opueHTtauusa BekTopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLts,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [I[puMeHeHne IeKTpOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHrueckre yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPAa3BYKOBAasl IMarHOCTUKA B TEXHUKE W MEIUIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue M pacpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOIbHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KOJeOaHUI.

HNccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XCHWE,
npesioMJIeHUE, Moaspu3auus, Judpakuus, nHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpsmoiiMHETHOE pacHpOCTpaHEHUE CBETA B
OHOpOAHOM cpene. JIyd cBera. ToueuHbIi HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHust cBeTa. [locTpoeHue n3oopaxxenuii B
IIJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIN
nokasareinb npeaomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroa
IIOJIHOI'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

CoOuparomyie ¥ pacceuBarone JuH3bL. ToHKass auH3a. DOKyCHOE
paccTOsIHUE M ONTHYECKas CHJIa TOHKOW JHH3bL. [locTpoeHne n3zoOpakeHuil B
coOMparomurX U pacCEMBAOIINX JIMH3aX. DOopMyIia TOHKOH JIMH3BI. Y BEJTMYCHHE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUIECKON ONTUKH.

Bonnosas ontuka. UnTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMIOACHUS MAaKCHMyMOB M MUHHUMYMOB B HMHTEP(EPEHIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHMH MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHueckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyTa,
¢oToamnmapaT, MPOEKIMOHHBIA anmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habntonenune natepdepeHunn crera.

Habnronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

HabGnronenue nossipusalnu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne nokazaTensi NpeJoOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Habmnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHUAJIBbHON TEOPHH OTHOCHUTEILHOCTH

['paHnubl TPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku. llocTynatel
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHUE  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MacCchl C DHEpPrue€l W HMITYJIbLCOM PEISITUBUCTCKONM YaCTHUIBI.
DHeprus MoKosl.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmovt K6AHMOBOU ONMUKU
®otonbl. Popmyna [lnanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi ¥ UMIyJbc HoToHA.



OtkpeiTue u uccinenoanue ¢otodpdekra. OnbiTel A. I'. Cronerosa.
3akonbl hoTodddexTa. YpaBHenue DitHmTerHa 11t poTtorddekra. «KpacHas
rpanuna» porodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texauueckne ycTpOWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
¢doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeKTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopra no paccessHUIo o -4acTHIL.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3myueHune w moriomeHue
(OTOHOB IpU NEPEXOAEC aTOMa C OAHOTO YPOBHS SHEPIrUH Ha JApyroil. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa wactuu. Bomuel ne bpoung. KopmyckymnsipHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyUCHHE.

TexHuyeckre yCTpoHCTBa M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OmnpenenenHue JJIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKphITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3TydyeHHUs.
Bnusgnue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHas Mmozens sipa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3NTydeHue. 3aKOH paJu0akTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnsbiii peaktop. TepmosinepHsiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBbI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHOU SHEPTETUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HaOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.

@dyHIaMEeHTaNIbHbIE B3auMOJEHUCTBUS. EQMHCTBO (hU3MUEeCcKOr KapTHUHBI
Mupa.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHUE: JO3UMETD,
KaMepa BunbcoHa, s1epHbIi peakTop, aToMHas boMOa.

Jlemoncmpayuu
CuéTynK NOHU3HUPYIOLIUX YACTULL.
Vuenuueckuii sxcnepumenm, nabopamopnvie pabomul



HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM QoTorpadusim).

O06o0maroniee NOBTOPEHUE

Ponp Qusukm m acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
¢U3MKKM W acTpOHOMHUM B COBPEMEHHOMW Hay4yHOW KapTHMHE MHUpPA, pPOJb
¢uznyeckoit Teopun B (HOPMUPOBAHUU TPECTABICHUN O (U3NYECKON KapTHHE
MHUpa, MeCTO (PHU3UYECKOW KApTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kinacce ocyliecTBisieTcs ¢
Y4ETOM COAEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, FeoTpadUun U TEXHOJIOTUH.

Medswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAYYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (PU3HUECKasl BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHHEe CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
byHKIUU: CHHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIIMH HA OCHU KOOPAMHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKUUN, TPU3HAKU
0100Ms TPEYTOIBHUKOB, ONPEAEIICHUE TUIOLAAH IIIOCKUX (GUTYp U 00BEMA TEIL.

buonocus: >nekTpuyeckue SIBICHUS B JKMBOW MPUPOJE, KoJeOaTelbHbIE
JIBUKEHHUS B )KMBOU MTPUPOJE, ONTUUYECKUE SIBJICHUA B )KMBOW IPUPOJIE, ICUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMS KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHuTHBIE TMOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pYI,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonoeus: NWMHUW DIEKTPOIIEpENad, TE€HEPATOp IEPEMEHHOIO TOKa,
ANEKTPOJBUTATENb, UHIYKIIMOHHAS N€Yb, pajap, paauoONpPUEMHUK, TEJIEBU30p,
anTeHHa, TenedoH, CBY-neub, NpoeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
coJIHEeyHas OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHoro mpeameta «Du3mka» Ha ypOBHE CpPEAHEro O0OIIero
oOpazoBanus (0a30BbIN YPOBEHB) TOHKHO 00SCIIEYUTh JOCTIKCHHE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mpeamera «Duzukay
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAThCSl  CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHHM,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIECTBa,
paclIMpeHre >KU3HEHHOTO OIbITa W OINbITa JESITEJIBHOCTH B IIPOIECCE
peanu3alMi OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UITUN 00YyYaIONIErocs Kak akTHBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUKUCKOTO OOIIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEPECAX TPaKIaHCKOTO
o0l11ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHE  B3aMMOJICMCTBOBATh C  COLUUAJIBHBIMA  HWHCTUTyTaMH B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHON NeSITeIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oyaymied mpodeccud W peain30BBIBAaTh COOCTBEHHBIC KU3HCHHBIC
TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIACTH
(bu3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHHS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJBTYpbl, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPY’KAIOWICH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA;

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

7) HEeHHOCTH 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 UHAUBUIyaIbHO 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,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(U3HUECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMAaTePUAIIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIJIETh HAyYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
(u3HUeCcKOl HayKu;

BJIaJ€Th  HAaBbIKAMM  y4€OHO-UCCIENOBATEIbLCKOM M IMPOEKTHOU
NEeATeIbHOCTY B 00JIacTH  (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY TTOMCKY METO/IOB pelIeHUs 3a7a4 (PU3NYECKOTr0 COJICPKAHMS,
OPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHNUS;

BJQJ€Th BHUJAMH JEATEIbHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpHpeTalry, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYAIMsIX, B TOM YHCIIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyalW3upoBaTh 3ajiavy,
BBIIBUTaTh TUINIOTE3y €€ PEeIleHUs, HaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHHS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKU OLEHUBATh HMX JIOCTOBEPHOCTb, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
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 3HAHMS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIEC TOAXObI M PEIICHNUS;

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

Pabora c nuupopmanueii:

BJIa/IE€Th HABBIKAMH MOTy4eHUsI HHPOpMAIHH (PU3HMUECKOTO COACPKAHUS U3
HMCTOYHHKOB Pa3HBbIX THUIIOB, CAMOCTOSITENIBHO OCYILECTBIISATH MOMCK, aHAJIH3,
CUCTEeMAaTHU3alMI0 U MUHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHMBATh JOCTOBEPHOCTHh HH(OpMALIHNH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTH B PEIIEHNY KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIHOHHBIX
3a7a4 ¢ COOJIIOACHUEM TPEOOBAHUM SPrOHOMMKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPECypcocOEpeKeHUsl, MPaBOBBIX M 3THUYECKHX HOPM, HOPM
MH(pOpMAITMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (PopMaTax c
y4€TOM Ha3HaueHus UWHOpMAMU M UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO OPMY NPEACTABICHUS U BU3YaATU3ALINH.

KomMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1eHCTBUS:

OCYILIECTBJIATh OOIIEHWEe Ha ypokax (U3UKK U BO BHEYPOUHOU
JIEATEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyallud W CMATr4aTh
KOH(JIUKTBI;

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

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON W UHAUBHUIY ATbHON
padoTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUM ¢ y4€TOM 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 KaXJOrO0 y4YaCTHHKAa KOMaHIbI B
00IIMiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOCKTHI, OIECHWBATh HAEU C TO3UIMA HOBU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUYHBIX
CUTYAIIUSX, IPOSIBISITh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOSTENIbHO OCYILIECTBIIATh TO3HABATEIBHYIO IESITEIbHOCTh B 00J1aCTU
(GU3MKKM W aCTPOHOMHUHM, BBIABIATH MNPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
coOCTBEHHBIE 3a/1a4U;

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

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;



pacIuMpsITh PAMKH y4eOHOTO IPEAMETa Ha OCHOBE JINYHBIX IIPEAIIOYTCHNU;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, Oparth Ha cels
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIMUA B 00JIaCTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KyJIbTYPHBIN yPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYAIlUsIM, BHOCHUTb KOPPEKTHUBBI B ACSTEIBLHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB IEIISM;

BIIQJICTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuieKcMu KakK OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUH M MBICIUTEIBHBIX MPOIECCOB, WX PpE3yJbTaTOB U
OCHOBaHUH;

MCIIOJIb30BaTh MPUEMBI peICKCUH AJIs OLEHKU CUTYyAaIllH, BBIOOpa BEPHOTO
pEIICHNUS;

YMETh OIICHMBATh PUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHHS O X
CHIDKEHUIO,

NPUHUMATh MOTHBBI M apTyMEHTBl JAPYTUX MPH aHaIu3e pe3ybTaToB
JESITeIbHOCTH;

MPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTyMEHTBl JAPYTUX MPH aHaIu3e pe3ybTaToB
JESITeIbHOCTH;

MpHU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIHUOKH.

B mporuiecce 1ocTHXEHNS TUNYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOTPAMMBI
no Qusnke aJg YPOBHsSI cpeAaHero oOmiero oOpa3oBaHUsl y OO0yYarOUIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJUICKT, MIPEAMOIaT AFO T
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  TMOHUMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HANpaBICHUS pa3BUTHUS COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIEHBIM U3MEHEHUSAM U MPOSIBIATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIICHNE K JOCTHKEHUIO LIENN
U ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUHM, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHUE APYTHX, YUYUTHIBATH €TI0 MPU OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTD
K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX ~ HABBIKOB, BKJIIOYAIOLUIUX CIOCOOHOCTh  BBICTPAMBAThH
OTHOUIEHUS C APYTHUMHU JIObMU, 3a00TUTHCA, MPOSBIIATH HHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyuenuss B 10 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHI:

JEMOHCTPUPOBATh HA MpUMEpPaX poJib U MeCTO (U3uKu B (PopMHUpOBaAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;



YUUTHIBATh TPAHULBI MPUMEHEHUS HM3YyUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaiabHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBbHBIN a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYEYHBIN AIIEKTPUUECKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrno3HaBaTh GU3NYECKHUE ABICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHHUKH, MOJIEKYISIPHO-KMHETHYECKOM TEOPHH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: pPABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE MAJICHHUE TEJN, JBH)KEHHE IO OKPY)KHOCTH, HHEPLHA,
B3auMojeiictBiue Ten, AuQdys3us, OpOYHOBCKOE [BIDKEHHE, CTPOCHHUE
KUAKOCTEH W TBEPIABIX Tel, HM3MEHEHHE O00bEMA Ten MpU HarpeBaHUU
(oXnaxJIeHnn), TEIUIOBOE PAaBHOBECHE, WCIIAPEHUE, KOHAEHCAIUs, IUIaBJICHUE,
KpUCTaJUIM3alusl, KHIIEHUE, BIAXKHOCTh BO3/lyXa, IOBBIIICHHE JaBICHUS raza npu
€ro HarpeBaHuU B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapaMeTpaMU COCTOSTHUS ra3a
B M30IIpoIIeccax, AEKTPU3aLus TeJ, B3aUMOJECHCTBUE 3aPs/I0B;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MYyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
MMITYJIbC T€J1a, KHHETUYECKasl SHEPTHsl, TOTEHIMAIbHAs SHEPTUsl, MEXaHHUYECKas
paboTa, MeXaHM4YecKass MOUIHOCTb; IPU OINHWCAHUU NPABUIBHO TPaKTOBATh
(pU3HYECKUIl CMBIC UCHOJIb3yEMbIX BEJIMYHMH, UX OOO3HAYEHUS U EAUHUIBI,
HaxoJUTh (hOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHBIE TEIJIOBbIE CBOWCTBA TEJ W TEIUIOBBIC SIBIICHHUS,
UCTIONB3ys (DU3MYECKUE BEIMYMHBL: JIaBIEHUE Tra3za, TeMIlepaTypa, CpEeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThbl, BHYTPEHHSS
sHeprus, padora raza, KOIPPUUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOIO
JBUTATENS; TPU ONUCAHWUU TMPaBUIBHO TPAKTOBATh (PU3WYECKHUIA CMBICT
UCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAUYEHMS] M €IMHHULBI, HAXOIUThb (OpPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIUYMHAM;

ONMKCHIBATh  M3YYEHHbIE  JJIEKTPUYECKHME CBOMCTBAa  BEIIECTBA H
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMOJB3Ysl (U3UYECKUE BEITUYUHBI:
ANEKTPUYECKUH 3apsi, SIEKTPUUYECKOE T0JIe, HAPSHKEHHOCTD TMOJIs1, HOTEHLIHAT,
Pa3HOCTh NOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PU3HUECKUI
CMBICII HCTOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U E€JIMHULBI; YKa3bIBaTh
(GopMybl, CBSI3BIBAIONIME JAHHYI (PU3MYECKYIO BEIMYMHY C JIpYyTUMU
BEJMYMHAMU;

aHAIU3UPOBATh (PUINYECKUE MTPOLIECCHI U SBIICHUS, UCIIOJIb3Ysl (PU3NUECKUe
3aKOHBI M IPUHIUIIBL: 3aKOH BCeMHUPHOTO Tsirotenus, |, 11 u 111 3akonsr HetoToHa,
3aKOH COXpaHEHUS! MEXaHWYECKOM HHEPruu, 3aKOH COXPAHEHUs HMITYJIbCa,
NPUHLKI CYTIEPIIO3UIMA CHJI, TIPUHIKI PABHONPABHS MHEPUMAIBHBIX CHCTEM
0TCYETa, MOJICKYISPHO-KHHETHICCKYIO TCOPHIO CTPOCHMSI BCIICCTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KUHETUUYECKON AHEPTUH TEINIOBOTO JBUKEHUS MOJIEKYJ
c aOCOJIIOTHOM TemIepaTypoi, TEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUsl AJIEKTPUUECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, Er0 MATEMaTUYECKOE BHIPAKEHHUE U YCIIOBHS
(rpaHuIibl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE TPUHLUMBI JEHCTBUS MalllMH, M[PUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3anyarh yCIOBHs UX 0€3011aCHOTO UCIIOJIb30BaHUS B
IIOBCEIHEBHOM JKU3HU;

BBINOJIHATh 3KCHEPUMEHTBI 10 HMCCIIEAOBAHUIO (PU3NYECKUX SBJICHUN U
IPOLECCOB C MCMOJb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHUH, IIPU 3TOM



dbopmyupoBaTh TpoOieMy/3aady W THUIIOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0XKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMpPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEeHHs M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BETUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX U3MEPEHHI, IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKcHpoBaTh Pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIE TaOIHIl U TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0roAaTh mpaBuiia 0€30MacHOro TPyAa MpU MPOBEACHUH UCCIICJOBAHUI B
paMKax y4eOHOro 3KCIEPUMEHTa, y4eOHO-UCCIENOBATEIbCKOM M IPOEKTHOU
NESATEIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOMUCTB U 1a00OPaTOPHOro
000pyI0BaHUs;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENblo,
UCIIONb3ysl (PM3MYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAM3a YCJIOBUS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopMybl, HEOOXOIUMBIE ISl €€ PElIeHUs, TPOBOJUTh PACUEThl U OLEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOI BEITHMYHHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO LIETIOYKY PACCYKIECHUM C OMOPOM HA U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PELIEHMHM  y4eOHbIX  3a7ad  COBPEMEHHBIE
MH(DOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHOH
uH(popManuK, TMONYYEHHOM U3 Ppa3NUYHbIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAayKH, OOBACHEHHE IMPOIIECCOB OKPYKAIOUIETO MUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
U1t oOecrieueHrs 6€30MacHOCTU NpU OOpaIeHUH C TPUOOpPAMU U TEXHUUECKUMU
YCTPOMCTBAMM, JJI1 COXPAHEHUS 3I0POBbS U COOTIOEHUSI HOPM SKOJIOTUYECKOTO
IOBEJICHUS B OKPYKAKOIIEH CPELIE;

paboTaTth B TpYMNIE C BBIIOJIHEHHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OOS3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €AUHCTBO
(du3rUecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAaHUIBl IPUMEHEHUS M3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
TOYEUYHBIM JJIEKTPUYECKUN 3apsij, Jyd CBETa, TOYECUYHBIM HCTOYHHUK CBETA,
AlepHas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO SApa NPU PELICHUU
¢uznyeckux 3anad;

pacrno3HaBaTh (GU3NYECKHUE SABJIEHUS (IIPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB  DJJIEKTPOJMHAMMKM U KBAHTOBOM  (DMBHMKM:  DJIEKTpUYECKas



MIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEWCTBHS TOKA,
B3aUMOJICHICTBME  MAarHUTOB, 3JEKTPOMArHUTHAas  MHAYKIUS, JEHCTBUE
MarHuTHOTO TIIOJS HAa IMPOBOJHUK C TOKOM W JABWXKYIIMKCA 3apsf,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJMHENMHOE PACHpOCTPAHEHHUE
CBETa, OTpaKECHUE, MpesIoMIIeHNE, HHTepdepeHIus, MPPaKIUI U TOIIPU3ALUI
cBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
NABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTB;

ONKCHIBATh U3yUYEHHBIE CBOICTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, DJIEKTPUYECKYI0  IMPOBOJAMMOCTD  PA3JMYHBIX  Cpel) H
AIIEKTPOMATrHUTHBIC SIBICHUS (IIPOLIECCHI), HUCTONB3Ysl (PU3NUECKHE BETUUHHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, IIEKTPUUECKOE HANPSLKEHHE, dJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh NOTEHIIMAJIOB, 3JIEKTPOABUKYIAs CUiia, paboTa ToKa,
MHIYKIUS MarHUTHOTO ToJisi, cuia Amnepa, cuwia JlopeHia, HUHAYKTUBHOCTh
KAaTYLIKH, SHEPrus 3JEKTPUUYECKOT0 M MArHUTHOTO MOJIEW, NEPHOJ M 4YacToTa
KoJeOaHuil B KojeOaTeaTbHOM KOHTYpe, 3apsj M Ccuila TOKa B MpoLecce
FapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHWi, (OKyCHOE pAaCCTOSHHE U
ONTHYECKasl CHUJIA JIMH3bI, TP ONMCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKHIA
CMBICII HCIIOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUs] U E€JIMHULbI, YKa3bIBaTb
(opMybl, CBS3BIBAIOIIME JAHHYI (PU3MYECKYIO) BEIWYMHY C JAPYTHUMH
BEJIMYUHAMU;

ONKCHIBATh M3YYEHHBbIE KBAHTOBBIC SIBJIEHUS M MPOLECCHl, HCMIOIb3YS
(u3nuecKre BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U UMMYJbC (POTOHA, MEPUOJ TOJypachaaa, SHEPrus
CBS3U aTOMHBIX sIJI€P, TP OMKMCAHUY TPABUIIBHO TPAKTOBATH (DU3HUUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUYECHMS] U €IUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYI (PU3WYECKYI0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
BBIYKCIIATH 3HAaUEHHE (PU3NYECKON BETUUUHBL;

aHAIU3UPOBATh PUINYECKUE TPOLIECCHI U SBJICHUS, UCIIOJIb3Ysl (PU3NUYECKUE
3aKOHBI M TPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCJIEIOBATEIBHOTO U MAPAJIETbHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKk0H 3J€KTPOMarHUuTHOM
WHIYKIWW, 3aKOH MPSIMOJMHEHHOTO paclpOCTPAHEHHUS CBETa, 3aKOHBI
OTPAKEHUS CBETA, 3aKOHBI NPEJOMIICHHS CBETA, YPAaBHEHHME OWHINTEHHA IS
dboTorddexTa, 3aKOH COXpaHEHUSI YHEPTUH, 3aKOH COXPAHECHHS UMITYJIbCa, 3aKOH
COXpaHEHUsl DJIEKTPUUYECKOIO 3apsia, 3aKOH COXpPaHEHHsS MacCOBOTO 4YHUCIIA,
noctynatel bopa, 3aKoH paJuMOaKTUBHOIO pacrnajga, NpU 3TOM pa3auvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, Er0 MAaTEMaTUYECKOE BHIPAKEHHUE U YCIIOBHS
(rpanuIbl, 00J1aCTH) TPUMEHUMOCTH;

OMpeNeNsITh HaNpaBlI€HUWE BEKTOpa HWHAYKUMHW MarHUTHOTO  TOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOH JINH301;

BBINIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUN U
IPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHMI: MPHU 3TOM
dbopmynupoBatk MpodiieMy/3aauyy W TUIOTE3y YYEOHOTO SKCIEPUMEHTAa,
coOUpaTh YCTAHOBKY W3 NPEIJIOKEHHOIO 00OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bOopMyIMpPOBATH BHIBO/IBI;

OCYULIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEpPEHUsl (PU3NYECKUX BETUUMH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHMS] U HCHOJb30BaTh
U3BECTHBIE METO/bI OLICHKU MOTPEITHOCTEN U3MEPEHMI;



HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIHUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHU: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
PE3yNbTaThl OJYUYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJAE TaOIUI] U
rpaduKoB, JenaTh BBIBOBI [0 PE3yIbTaTaM UCCIIECOBAHMUS,

co0MroAaTh mpaBuiia 0€30MacHOro TPyAa MpU MPOBEACHUH UCCIICIOBAHUI B
paMKax y4eOHOro 3KCIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM M IPOEKTHOU
NEATEIBHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMUCTB U 1a00OPaTOPHOro
000pyn0BaHUs;

pemarh pacu€THbIE 3aJaydl C SIBHO 3aJaHHON (U3MYECKON MOJENbIo,
UCTONB3Ysl (PU3UYECKUE 3aKOHBI W TMPUHIMIIBI, HA OCHOBE aHaln3a YCIIOBUS
3aaui BBIOUPATh (PU3UYECKYIO MOJENb, BBLACIATH (DU3HMUECKUE BEIUYHHBI U
dopMyIbl, HEOOXOANMBIE ISl €€ PElICHUs, MPOBOIUTH PAcuEThl U OIICHUBATH
PEAIbHOCTH MOTYYSHHOTO 3HAYCHHs PU3NIECKON BEJTMUMHBI,

pemarthb KauyeCTBCHHBIE 3a]aun: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUHBYIO IIETIOUKY PACCYKIEHUHN C OMOPOW HAa M3yYeHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIONb30BaTh  NPU  pEIIEHWH  y4eOHBIX  3a7Jad  COBPEMEHHBIC
WHGOPMAlIMOHHBIE  TEXHOJOTMM AN TIOMCKA,  CTPYKTypUPOBAHUA,
UHTEPIIPETallMd M TPEACTaBICHUS y4eOHOW ¥ HAyYHO-TIOMYJIAPHOU
uHpOpMallMK, TIONYYEHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaEMYI0 HH(POpMaLHIO;

OOBSICHATh TPHUHIMIIBI ACWCTBHS MAIllMH, MPHOOPOB MU TEXHUYECKHUX
YCTPOMCTB, pa3idyaTh YCIOBUS KX 0E€30IaCHOTO  HCIOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

MPUBOIUTH IPUMEPHI BKJIa1a POCCHICKUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB
B pPa3BUTHE HAYKHU, B OOBSICHEHUE MPOLECCOB OKPYkAIOLIEIO0 MUPa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3UKE B MMOBCETHEBHOMN KU3HU
U1 oOecrieueHrs 6€30MacHOCTU NpU OOpaIeHUH C TPUOOpPaAMU U TEXHUYECKUMU
YCTPOMCTBAMM, AJI1 COXPAHEHUS 3I0POBbS U COOTIOAEHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpPYIIE C BBITOJHEHHEM PA3IMYHBIX COIUANBHBIX POJIEH,
IJIaHUPOBATh PadOTy TPYyMIbl, PALMOHAIBLHO PACHPEAENITh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATENHHOCTh B HECTAaHAAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OLICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMoOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KosmuecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
Pa3iejioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMmel padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
®dusuka 1 METOBI bubmuorexa [IOK
11 2
Hay4HOT'0 IMO3HaHUsA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazpnen 2. MEXAHUKA
bubmnoreka IIOK
2.1 K
vHeMatitia > https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
22 Auramika ! ! ! https://m.eds00.ru/7f41bf72
3aKOHBI
23 COXDAHEHIS B 5 1 1 bubnuoteka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [IOK
' KAHETUYIECKOU https://m.edso0.ru/7f41bf72

TEeOpuun



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

3.2 OCHOBBI 10 bubnuorexa [JOK
' TEPMOAMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bubnuotexa [JOK
' BelecTBa. Ma3oBbie https://m.edsoo.ru/7f41bf72
IEPEXOAbI
Uroro no pazueny 24

Pasnea 4. JIEKTPOJIMHAMUKA

bubmnoreka IIOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosaHHBII
4.9 AIEKTPUUECKUI TOK. 12 bubnuorexa [IOK
' TokH B pa3ianyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
[ToBTOpEHUE 2
OBILIEE KOJIMYECTBO
YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

HaumMmeHoBaHUE KoanuyecTBO 4YacoB
Ne DJIeKTpOHHbIe (LM (pPoBbIE)
pa3zeJioB M TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmbl padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
MarnutHoe 1oJie. BuG 10K
HOINOTEKA
1.1 9
JICKTPOMArHHTHAA 12 1 1 https://m.edsoo.ru/7f41c97c
WHTyKIUS
Hroro no pazneny 12
Pasznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHnunueckue u BuG 10K
HOINOTEKA
2.1
YJICKTPOMATHHITHbIC 13 1 https://m.edsoo.ru/7f41c97c
Koae0anus
Mexanunueckue u
2.2 SJIEKTPOMATHUTHEIE 7 1 bubmmorexa [IOK
) p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmoreka [JOK
2.3 O
frruia 14 8 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 34

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBHI cieIaTbHON
TEOPHUH
OTHOCUTEIBHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Wroro mo pazueny 6
Pasnen 4. KBAHTOBASI ®PU3UKA
41 DJIEeMEHThI KBAHTOBOM ) bubmuoreka [JOK
' OIITHUKH https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.2 Crpoerue aoma 2 https://m.edso0.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOE AHpO 11 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maromiee 1 bubmuorexa [JOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 1
OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41c97c
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTp. Mpakr. Nara Hata
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI I1aH dakr
pecypchbl
1 ®dusuka — Hayka o npupoze. Hayunsle meToasl 1 bu6nuoreka [JOK
MO3HAHUA OKPYKAKOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Pounb 1 MmecTo ¢uzuku B opMUpOBaHUU
2 COBPEMEHHOW HAy4YHOM KapTHUHBI MUPA, B 1 bubmorexa LOK
P Y P P https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexanuueckoe iBrxeHre. OTHOCUTEIbHOCTh
3 MeXaHu4ecKoro AsuxeHus. [lepememnienue 1 bubmmorexa LIOK
Hep ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NIPSMOJIMHEWHOE JBUKEHUE. 1 bubmuoreka [JOK
CTapToBbIii MOHMTOPHHT. https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1 bubmmoreka LOK
YCHROP P s https://m.edsoo.ru/ff0c372e
5 CBoOonHoe majeHue. Y ckopeHrue cB0OOOHOTO 1 bubnuotexa [JOK
naacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonunerinoe nemxenue. [[pmxenue 1 but6mmorekxa [IOK
MaTepHaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHTIMTT OTHOCUTENBLHOCTH [ amues.
. bubmuoreka [{OK
8 NuepumanbHble cuctemsbl oTcueTa. [1epBblil 3aKOH 1

HeroTona

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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9 Macca tena. Cuna. [IpuHuun cynepno3uuuu Cui. bubmmoreka [JOK
Bropoii 3akon HeroTOHA )11 MaTepuaIibHOW TOYKHU https://m.edsoo.ru/ffOc3be8
10 Tpernii 3axkoH HeroTOHA 11 MaTEepUAIBLHBIX TOUEK buGnuorexa [IOK
p p https://m.edsoo.ru/ffOc3be8
1 3aKoH BCEMUPHOTO TsAroTeHus. Cuia TSKECTH. bubmmoreka [JOK
ITepBas kocMHUY€ECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmnoreka IIOK
12 Cuina ynpyroctu. 3akod [ 'yka. Bec Tena
yupy y https://m.edsoo.ru/ffOc3el18
Cuna tpenust. Koaddbumuenrt tpeunsa. Cuna
13 comn OTI;IBHGHHH I q:f?[[BH)KeHHIf Tena B XKUIKOCTH bubmorexa LOK
p p https://m.edsoo.ru/ffOc3f76
WY Ta3e
[TocTynarenbHOe U BpalaTelIbHOE JBUKEHUE
14 abcomroTHO TBEpHOrO Tejia. MomeHT cuibl. Iliieuo bubmorexa LOK
P T ' https://m.edsoo.ru/ffOc41a6
CUJIBL. Y CJIOBHS paBHOBECHS TBEPAOTO Tea
HMItynec MaTepUAIBHONW TOYKH, CUCTEMBI
15 MaTepHaIbHBIX TOUueK. UMIIyIIbC CHIIBI. 3aKOH bubnmorexa LOK
P ' 4 ] https://m.edsoo0.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE JIBIKEHHE
Pabota u momHOCTh cuibl. Kunetudeckast sHeprus
16 MaTepHaIbHOI TOUKH. TeopeMa 00 U3MEHEHUN bubnnorexa LHOK
P . ’ p https://m.edsoo.ru/ff0c4502
KHHETUICCKOW YHEPTUU
[TorenuuanbHas sHeprus. [loTeHnnanbpHas SHEPTUs
17 yOpyro 1e(popMUpPOBAHHON MPYKUHBI. bubnuoreka [IOK
[ToTenmanpHas YHEPTUS Tea BOJIM3U TOBEPXHOCTH https://m.edsoo.ru/ff0c461a
SeMimm
18 [ToreHnmaabHBIC U HETIOTCHITHAILHBIE CHIIBI. CBA3b bubmuoreka [{OK

pa6OTBI HCEMMOTCHIMAJIBHBIX CHUJI C UBMCHCHHUECM

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3f76
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MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHUS MEXaHUUECKON IHEPIUU

JlabopaTopnasi pabora Ne 1 «/ccnenoBanue cBsizu

19 paboThI CUIIBI C U3MEHEHHEM MEXaHUUECKON 3HEPTUU
T€Ja Ha IPUMEpE PaCTSHKEHMSI pE3UHOBOTO JKI'YTa
20 KonTpoasnasi padora Nel. «Kunemaruka. bu6muoreka [IOK
JlnHamMuka. 3aKOHbI COXpAHEHHS B MEXaHUKEe» https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKOM bu6nuoreka [JOK
Teopuu. bpoyHoBckoe aBmxkenue. uddysus https://m.edsoo.ru/ff0c4dc2
XapakTep JBUKSHUS U B3aUMOJICHCTBHS YaCTHI]
22 BeliecTBa. MoJiei CTpOCHHUS Ta30B, KUAKOCTEH U
TBEPJBIX TEI
93 Macca monekyin. KonnuecTBo BeniecTsa.
ITocrosiHHas ABoragpo
24 TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus
. bubnmnoreka [JOK
25 Wneanphsiii raz3 B MKT. OcHoBHoe ypaBuenne MKT 1
https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
. but6mmoreka [IOK
26 KHHETHYECKOW SHEPTUH JIBIXKCHHS MOJICKYJ.
. https://m.edsoo.ru/ffOc511e
VYpasuenue Mengeneesa-Knaneiipona
97 I"azoBbIe 3akoHBI. M30mporiecchl 1 nx rpadudeckoe
MIpeJICTaBJICHE.
JladbopaTopHasi padora Ne2. «McciaenoBanue
28 3aBHCHMOCTH MEKI1Yy MapaMeTPaMHu COCTOSTHUS

Pa3pesKeHHOro ra3a



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

KonTpoubnas padora Ne 2. «OcHOBBI

bubnunoreka LIOK

29 MOJIEKYJ/ISIPHO- KHHETHYECKOM Teopum». https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEeprus TEpMOJAMHAMUYECKOU CUCTEMBI
30 1 criocoObl €€ n3MeHeHus. KoJIn4ecTBO TeIIOTh | bubnuorexa [JOK
pabota. BHyTpeHHsIs sHEprHsi 0JTHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJEAIbHOTO rasza
bubnmnorexka HOK
31 Brat Temumonepe ay https://m.edso:)_.[ ru/ff0c5c36
32 VY nenpHas TEIIIOEMKOCTH BellecTBa. KonuecTBo bubnuorexa [IOK
TEIUIOTHI IIPH TeIlIonepenade. AauadaTHbIN Mporecc https://m.edsoo.ru/ff0c5c36
33 [TepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHUE K bu6nuoreka [JOK
u3omnpoleccam https://m.edsoo.ru/ffOc5efc
34 HeoOparumocTs nporieccoB B mpupojae. Bropoit bubnmnoreka [HOK
3aKOH TEPMOJIMHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunmun gevicteus n K11/ TennoBoi MamyHbI E’::SSH/I//I&T:(;(;(])_ROU;; 0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJornyeckre mpoodaeMbl TEIIOHEPTeTHKU
38 O6o06maromuii ypok «MonekysipHast pusmka. bubnuotexa [JOK
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTposbHnas padora Ne3. «OcHOBBI bubnuoreka [IOK
TEPMOAUHAMHUKHN» https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u konaeHcanus. Mcnapenue u bubnuoreka [IOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOCoMOTHAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa. bubmuoteka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Haceiennsrii nap

https://m.edsoo.ru/ff0c64d8

TBépnoe teno. Kpucramnnueckue u amopgHbie Tena.

but6mmoreka [IOK

42 AHU30TPOIHS CBONCTB KPUCT B. XKXujaku
KpI/ICST(;.JIIjI(;I. C:B;enjeﬂmie ;:f;onaﬂﬂ AIHE https://m.edso00.ru/ff0c65f0
43 [InaBienue u KpucTayuiu3auus. Y AeibHas TEeIoTa bu6muoreka [IOK
miaBiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubnmnoreka [HOK
44 YpaBHEHHE TEIUIOBOTO OanaHca https://m.e dSO(])_.[I’u 106820
45 DnekTpu3zanus Ten. DNeKTpudeckui 3apsa. J(Ba Buga bubnmnoreka [HOK
ANEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
46 IIpoBOAHUKY, JUIIEKTPUKU U ITOTYIPOBOJIHUKH. bubmuorexa [IOK
3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictue 3apsiioB. 3akoH Kyrona. bubmuorexa [IOK
ToudeyHbIi dIIEKTPUYECKUM 3apsiy https://m.edsoo.ru/ffOc6ce4
HanpsxénHocTh anexkTpudeckoro nois. [Ipuanun
48 CYNEPIIO3ULUH ICKTPUUYECKHX TTosien. JInnnn Bubnmorexa [IOK
. https://m.edsoo.ru/ffOc6df2
HaIpPsSHKEHHOCTH
49 PaGora cun anexTpoctarnueckoro nois. Ilorenmuant. bu6muoreka [JOK
Pa3zHocThs moTeHuaios https://m.edsoo.ru/ffOc6f00
50 [IpoBOIHUKY U AUDIEKTPUKH B IIEKTPOCTATUYECKOM bubnmnoreka [JOK
nose. JlusnekTpuyeckasi MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubnmnoreka [JOK
51 OnekrpoéMkocTs. Konnencatop https://m.e dSO(])_.[I’u IF0CT126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPa. DHEePrusi bubnmnoreka [JOK

3apsKEHHOT0 KOH/IeHcaTopa

https://m.edsoo.ru/ff0c72c0
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53

JlabopaTopnasi paGoraNe 3. "U3mepenue
3JIeKTPOEMKOCTH KOH/ieHcaTopa'

54

KontpoabHnas padora Ned. «JaeKTpoCTATHKAY

55

DIIEKTPUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS.
ITocrosunsiil Tok. Cuia Toka. Hanpsbkenue.
Conportusnenue. 3akon Oma Jj1sl y4acTKa 1enu

56

[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE
coeIMHEeHNE TPOBOAHUKOB. JIabopaTopHasi padora
Ne4 «A3yueHne cCMEIIAHHOTO COCAUHEHUS
pe3ucTOpPOB»

bubnuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1711 OJIHOM (3aMKHYTOM ) AJIEKTpUYECKON
uenu. . JJaboparopnas padora NeS. «3mepenue
I/1C HCTOYHUKA TOKA M €ro BHYTPEeHHEro
CONPOTHUBJICHUSD)

bubanoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHas TPOBOAUMOCTb TBEP/IBIX METAJLIOB.
3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOANMOCTD

60

DnekTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMOCTh. CBOMCTBA P—N-TIepexoa.
[TorynpoBOTHUKOBBIE TPUOOPHI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUYECKHI TOK B pacTBOpax M paciuiaBax
IIEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLUALINS.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPOIU3

DJIeKTpUUYECKUi TOK B Tazax. CaMoCTOSITEIbHBIN 1 bu6muoreka [IOK
63 . 1
HECAMOCTOSTENBHBIN pa3psa. Monuus. [Inazma https://m.edsoo.ru/ff0c84ae
DnekTpuueckue mprudopbl U YCTPOICTBA U UX
64 pakTH4eckoe npuMenenue. [IpaBusia TexXHUKH 1 Bubmmorera [IOK
P P e https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
. bubnuorexa [JOK
65 0006 C)
OboOmaromHii YPOK «INCKTPOAMHAMHK 1 https://m.edsoo.ru/ff0c88be
66 KonTpoabsnas padora NeS «IlocTostHHBIN 1 bubnmnoreka [HOK
3JIeKTpU4YeCcKHid TOK. TOkM B pa3jiIMuYHbIX cpeaax» https://m.edsoo.ru/ff0c8a8a
bubnuorexa [JOK
67 II .
POMEKYyTOYHAsI aTTecTalus (TeCTUPOBAHHUE) 1 https://m.edsoo.ru/F0C8c56
68 PesepBHblii ypok. O600maromuii ypok mo temam 10 1 bubnmnoreka [HOK
KJlacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJINYECTBO YACOB 110 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne KosmmuecTBo yacoB DJIEeKTPOHHbBIE
1| Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IpakTHyeckune
/ Bcero p c U3ydeHusl o0pa3oBaTejibHbIE
I padoThI padoThI pecypeni
ITocTosIHHBIE MAarHUTEL U UX
B3aUMOJIEHCTBHE.
bubmnoreka IIOK
MarnautHoe nosie. Bektop
1 . 1 https://m.eds00.ru/ffoc977
MarHuTHOW MHIYKITHH. 8
JIunnm MarauTHOM -
WHIYKIAH
MarautHoE 11051€
9 MPOBOJIHUKA C TOKOM. OTIBIT 1 bu6nuorexa [IOK
Opcrena. Bzaumonelicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JIaGopaTopHas paboTta
3 «U3 EGHI/IIZS MaFI:II/ITHOFO 1 1 bubnnorexa LIOK
y https://m.edsoo.ru/ff0c98fe
MIOJISI KATYIIKU C TOKOMY
JleficTBEe MarHUTHOTO MOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Ammepa. BuG 110K
noInoTeKa
4 JIaGopaTopHas pabota 1 1
patop p 5 https://m.edsoo.ru/ff0c9ac0
«Hccnenosanne NeicTBUA
IIOCTOSIHHOTO MarHuTa Ha
paMKy € TOKOM»
5 JleticTBME MAarHUTHOTO TTOJIS 1 but6mmorekxa [IOK



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

Ha JBUXKYIIYIOCS
3apspKeHHYH0 yactuiy. Cuna
Jlopenma. PaboTa cuibl
Jlopenua

https://m.edsoo.ru/ffOc9df4

DeKTpOMarHuTHas
nHaykuud. [lotok BekTopa
MarHuTHOM uHIyKmu. J1C
WHIYKUWU. 3aKOH
3JIEKTPOMArHUTHOM
unaykuun Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM
WHTYKITHH

bubmunoreka IIOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTS. SIBIIEHUE
camouHaykuuu. J/C
CaMOMHAYKIMHU. DHEPIust
MarHUTHOTO TOJISI KaTyLIKH
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiucTsa u
UX IPUMECHEHUE!
ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTBHI,
JJEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTUL, UHAYKIMOHHAS



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

IIc4Yb

10

O06o0maromuii ypok
«MaramTHoe€ 1I0J€e.
DNeKTpOMarHuTHas
WHIYKIIHS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KoHnTtposbnas padoTa mo
TeMe «MarsuTHoe moJje.
DneKTpoOMarHuTHas
WHTY KLU

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

12

CB00OJHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHMUYEeCcKHe
KoyieOaHus. Y paBHEHUE
rapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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

13

JlaGopaTtopHnast pabota
«Hccnenosanue
3aBUCHUMOCTH TIEpHO/Ia
MaJIbIX KoJeOaHuii rpys3a Ha
HUTH OT AJTUHBI HUTH U
MaccChl Ipy3a»

14

KonebaTenbHbIi KOHTYD.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
KoJIeOaHMS B UJI€aIbHOM
KoJ1e0aTeIbHOM KOHTYPE.
AHaNoOrus MeXy
MEXaHHUYECKUMHU U

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb82
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

3HeKTpOMaFHI/ITHbIMI/I
KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HepFI/II/I B
HJICaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXalolnX KOJIeOaHUsIX.
Brinyxnennbie
MeXaHUUYECKHE KoJieOanus.
Pe3onanc. BeinyxneHnsie
3JIEKTPOMarHUTHBIE
KoJIeOaHus

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

17

IlepemeHHBIH TOK.
CuHyconanbHbIN
IIEPEMEHHBIH TOK.
Mo1HOCTh TEpEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOIIIEE 3HAYCHHUE
CHUJIBI TOKA U HaIPSKEHUS

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmarop.
ITpounsBoacTBo, nepenava u
noTpebaeHne
3JIEKTPUYECKON SHEPTUU

19

YeTpoicTBO U
IIPAKTUYECKOE IPUMEHEHNE
JIEKTPUUECKOTO 3BOHKA,

bubnunorexa LIOK
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

reHeparopa nepeEMEeHHOro
TOKa, JIMHUH
3JIeKTpoIepeay

20

OKOJIOTUYECKUE PUCKU IIPU
IPOM3BOJICTBE
anekrposHeprun. Kyinbrypa
UCIIOJIb30BAHMS
JJIEKTPOIHEPT U B
HOBCETHEBHOM KH3HU

21

MexanndecKkre BOJIHBI,
YCIJIOBHS paclpOCTPAHECHHUS.
Ilepuon. Cxopocth
pacupocTpaHeHus U JUIMHA
BOJHBL [lonepeunsie n
MIPOJIOJTHHBIE BOJTHBI

bubmunoreka IIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

SJIGKTpOMaFHI/ITHHe BOJIHEI,
HUX CBOMCTBA U CKOpPOCTD.
[Ixama SJICKTPOMATrHUTHBIX
BOJIH

bu6anoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuacHUA. Pa3BuTne
CPEICTB CBS3HU.
Pagnonoxanus



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

o5 Konrtponbnas padora Bu6muotexa [JOK
«KonebGanust u BOIHBD» https://m.edsoo.ru/ffOcc6f8
IIpssmonuHeiHOE
pacnpocTpaHEHUE CBETa B bu6muoreka [IOK

26 | OIHOpPOIHOM cpere. https://m.edsoo.ru/ff0cd35
ToueyHbli KICTOYHKUK CBETA. 0
JIyud cBera
OTtpakeHue cBeTa. 3aKOHbI

o7 | OTPAKEHHS CBETA. bubnuorexa [IOK
[TocTpoenue n300paKeHMI https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKaje
IIpenomnenue ceera.

ITonHoE BHyTpEeHHEE
28 | otpaxenue. [IpenenbHbIH brbamorexa LIOK
https://m.edsoo.ru/ff0cd7f6
yToJl IOJTHOTO BHYTPEHHETO
OTpakKeHUS
JlaGopaTtopHnast pabota
29 | «M3mepenue mokazarens Bubnmorexa [IOK
https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JInn3sl. [locTpoenue

30 M300paXeHU B JIMH3E. bubmuoreka [JOK
dopMyia TOHKOU JINH3BI. https://m.edsoo.ru/ffOcddle
VYBenu4yeHue JTMH3bI
JlaGopaTtopHnast pabota

31 «HccnenoBanue cBOMCTB

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 0eIoro

32 | cBera. lIBert. JJaboparopHas
paborta «Habmronenune
JUCIIEPCUU CBETa»
WNHuTrepgepenuus ceera.

33 | Iud I:iul;ﬂ cBeTa bubmmoreka [JOK

P L https://m.edsoo.ru/ffOced22

JudpaxkuonHas pemeéTka

34 ITonepedyHOCTh CBETOBBIX bubnmnorexka HOK
BOJH. [lonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U

35 | ycTpoiicTBa M yCIOBHS HX
0€30MacHOr0 NPUMEHEHUS
['paHUIBI TPUMEHUMOCTH

36 KJIACCHYECKON MEXaHHUKH. bu6nuorexa [IOK
[ToctynaTel cnenuanibHOM https://m.edso0.ru/ffOcf862
TEOPUU OTHOCUTEILHOCTH
OTHOCUTETHHOCTD

37 OJITHOBPEMEHHOCTH. bubnmnoreka [JOK
3ameyieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpAIIICHUE JITHHBI
OHeprusi ¥ UMITyJIbC

38 PENATUBUCTCKON YaCTULIBI. bubmuoreka [IOK
CB43b MaccChl C SHEPTrUe U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHSI IIOKOS

39 | KontponbHas padboTa 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

«Onrtuka. OCHOBBI
CIIELUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonsl. opmyia [Inanka.

but6mmoreka [IOK

40
DHeprus ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BaHNE Eubs 110K
noInoTeKa
41 . A.T.
orosdexra. Ompiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra.
¢ “(b(b N bu6mmoteka IIOK
YpaBHenue DifHIITEHHA 1715
42 https://m.edsoo.ru/ff0d015
dororddekra. «KpacHas .
rpanuna» gorodpdexra B
HaBnenue ceera. Onbitsl [1. bubnuorexa [IOK
43 | H. JleGeneBa. XumMuieckoe https://m.edsoo.ru/ffod04a
neiicTBHE cBeTa 6
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:
44 | ¢doroanemeHt, (HOTOAATUHK,
coJIHEeuHas OaTapes,
CBETOIMO/T
Pemenue 3anay o teme but6mmorekxa [IOK
45 | «DneMeHThl KBaHTOBOM https://m.edsoo.ru/ff0d030
OTNITUKI 2
Mogens atoma ToMmcoHa. but6mmorekxa [IOK
46 | Omsitsl Pesepdopaa mo https://m.edsoo.ru/ff0d091

pPaCcCEeAHNIO O-4aCTHII.

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 monens aroma

47

IToctynatel bopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue u norjioneHme
($OTOHOB MpH TIEpexo/ie
aToMa ¢ OJHOTO YPOBHS
JHEPrUHU Ha Ipyrou. Bubl
CIIEKTPOB

bu6nunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BosHOBBIE CBOMCTBA
yactull. Bonnsl ne bpoitns.
KopnyckynsipHO-BOIHOBOM
nyanusM. CIIOHTaHHOE U
BBIHYKJCHHOE U3JIyUYCHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHE
paruoakTUBHOCTHU. OIBITHI
Pesepdopaa o
OTIpeJIeIEHUI0 COCTaBa
PalMOaKTUBHOTO U3ITyUYEHHUS

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-,
ramMma-u3nydeHus. Bnusaue
pPaZloOaKTUBHOCTH Ha
JKUBBIE OpPTaHU3MBbI

52

OTkpeITHE IPOTOHA U
HeuTpoHa. M30Tomsl.
Anbda-pacnan.
DJIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacma.

but6mmorekxa [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-uznydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHblit peakTop.
[TpoGiieMbl, IEPCIEKTUBEL,
JKOJIOTUYECKUE ACIIEKThI
AJIEPHOM SHEPIETUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE IO3UTPOHA.
Mertonasl HaOIIOIEHUS U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
Kpyrisliii cron
«DyHaameHTaIbHbIC
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nYECKON KapTUHBI
MUDPa»

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Bé3mH0r0 Heba.
Co3zBe3nusi, spKue 3BE31bI,
IUIAHETEI, UX BUIUMOE
nBrxenue. CojiHeuHas
crucTema

56

Coumnuie. ConHeunas
AKTUBHOCTDH. VICTOUYHUK
sHepruu CoJHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IBI



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

TJIaBHOM
MOCJICA0BATEILHOCTH.
BryTpenHnee ctpoeHue
3BE311. CoBpeMEHHbIE
MIPEICTABJICHHS O
MIPOUCXOKICHUH U
sporony CoJIHIIA | 3BE3]

58

Mneunsiii [lyTe — Hamma
I'amaktuka. ITomoxxenue u
nBmxeHrne CoJiHIla B
lanakTtuke. I'amakThku.
Yépuble ObIPHI B ApPAX
raJlaKTUK

59

Bcenennas. Pa3zoeranue
ranakTuk. Teopus
Bosnbiioro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie nmpoGiembl
aCTPOHOMUHU

61

KonTponbnas pabota
«INEeMEeHThI aCTPOHOMHH U
acTpopu3uKm»

62

Ob6o6maromuit ypok. Posb
(GU3HUKHN U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM,




COLIMAJIBHON U 3THYECKOU
cdepax AeaTenTbHOCTH
yeJIoBeEKa

63

Ob6o6maromuit ypok. Poib
U MeCTO (PM3UKU U
aCTPOHOMHUH B
COBPEMEHHOM HAay4YHOU
KapTHUHE MHUpa

64

Ob6o6maromuii ypok. Posb
¢uznyeckoil Teopun B
bopMHUpOBaHUH
Ipe/ICTaBICHUN O
du3nyeckoil kKapTuHe MHUpa

65

O6o06matomuii ypok. Mecto
(bu3NIeCKOil KapTHHBI MUPa
B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTABICHUN O
pUpoJIe

66

Pe3epBHBI yPOK.
MarnuTHoe mnoie.
OneKTpOMarHuTHas
WHIYKIHS

67

PesepsHbIit ypok. OnTuka.
OcCHOBBI CIELIMATIBHOM
TEOPUH OTHOCUTEIIBHOCTH




Pesepnslii ypok. KBanrosas

but6mmoreka [IOK
https://m.edsoo.ru/ff0d178

68 | ¢usuka. DIeMeHTHI 1
aCTPOHOMHH U acCTPODU3UKH 4
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA
» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoit H.A., AkninonepHoe obmectBo «M3maTenscTBo

«HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
®wusuka. 10 xnacc. [Toypounsie pa3paboTku K yueOHUKY - Msikuiesa I".51.,

Caypos HO.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

poLI






