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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma mo ¢usuke pa3paboTaHa Ha OCHOBE TpeOOBaHUN K
pe3yibTaTaM  OCBOEHHS NpOrpaMMbl  OCHOBHOTO  00miero o0Opa3oBaHws,
npenacrasieHHbix B I'OC COO, pabdoueit mporpamme Bocniutanust MbOVY «Jlunei
Nely, u npegycMmarpuBaeT HemocpeACTBEHHOE NpuMeHeHue nipu peanusanuu OOl

COO MBOY «JIunen Nely.
[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro

oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepalbHON pabdouyeil MmporpaMMbl BOCHHUTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMmbl 10 (u3MKe HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mIaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOYy4YEeHUs, a TAKXKe
YUUTHIBAET HEOOXOJUMOCTh pealh3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpeesnsitoTcsi OCHOBHBIE
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUS Kypca (HU3UKHM: JIMYHOCTHBIC, METalpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera « Ou3ukay mo rojgaM o0ydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OHMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SJHEPreTUKHU, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJI1a/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJaroruxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METO]I
MTO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHUIA.



B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 00111er0 00pa3oBaHUsI TOJIOKEH
pPSA Ui, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKONH HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(buU3HMKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypce Gusnku npejnonaracT 3HakoOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTHUYECKUX MPUTIOKEHUN H3yUCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, IPaHUL[AX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESTEIbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B IPOrpaMMme
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIadOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHuE yesieTcs pEIIeHNI0 PacUE€THRIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKkol MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, Tak M HMHTETpUpYs 3HAHUS U3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanussMu @I'OC COO k maTepHanbHO-TEXHUYECKOMY
obecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCid B YCIOBHUSX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyAOBaHUE [Jis BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(U3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMoHCcTpallMOHHOE  000pyAoBaHue (opMHpYEeTCs B COOTBETCTBUU C
OPUHLAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4YCHUS] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (dopMmupoBaHHEe WHTEpeca M CTpEeMJICHHsS OOYYalOIUXCS K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yibTaTa U3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX lene 00ecreurBaeTCsl pelieHeM CIeIyIONNX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 O0IINX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMN
dbu3nueckoil MOJENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3faHue GuU3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEJILHOIO IUJIAHUPOBAHHS U IPOBEJICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCIOBHMM NJIsl Pa3BUTHs YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBMKeHUE. [[BUKEHNE MaTEPUAIIBHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIB>)KCHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIC MEPE/Iavuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSAMH, MPOHUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nehopMUpoBaHHOM NPYKUHBL. [loTeHIMaIbHASI SHEPT U Tella BOJIU3HU MOBEPXHOCTH
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACaNbHOro raza. AOCONIOTHas TeMmIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyUeHHUE. Y AeNbHas TEIJIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IeCCOB B MPUPOJIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEMIOIHEPTETUKHY.



TexHHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacelmieHHBIM map. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTaJUIM3anus. Y ienbHast Tersiora miasneHus. Cyoaumanust.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHuYecKue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS! COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JEKTPUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHuumn



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [luanekrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 71 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHUE HCTOYHMKA TOKAa.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI NPOBOANUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCylIeCTBIISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, (Qu3nyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[puHIMI Cyneprno3nny MarHUTHBIX TOJIEH.
Jluann MarHuTHOM WHAYKOMW. KapTWHa NMHUNA MAarHUTHOM HWHIAYKUIHM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAsS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[TpaBuno JleHua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢aza KoJieOaHUI.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMU W
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCIMHEHHH pE3HCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue MEPEMEHHOT0 TOKA B LIENN U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W MPOMOJNbHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexrpomarautHol BonHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpexe. JIyu ceera. ToueuHbI UICTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBarOmMX JuH3ax. DopMyIia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakunoHHas pemérka. YcClIoBUE HaOIIOIEHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu Mukpockomna, TEJIECKOIa.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBI0 TUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHIbL. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue OiHmTeiiHa s poTodpdekra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMOoecTBYs. EAMHCTBO (GU3HUYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpajdbHbIM Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapus U SIPKHUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOU KapTHHE MHpPa, poJib GU3UUECKONM TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3o0Boro ypoBHsS B 11 kimacce oCyiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUmoTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJIKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOlIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBECYECKMX T'yMaHUCTUYECKUX U
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOIEHCTBOBATH C COIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X (YHKIIUSIMHA U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K Pa3lu4HbIM cdepaM MpodhecCHOHATbHON esSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HH,

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OPMyJIMpOBaTH W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBHITIOIHATH pa0OTY B YCIOBUAX PEaTbHOTO, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITENIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs, HaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATh MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpXKAHUS B pa3IUYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PH3UKH U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOoM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3IUIHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK ¥ acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporiecce moCcTmKeHUS TNYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IIPOTPAMMBI 10
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYarOIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €ro TMPH OCYIIECTBICHHH OOIIEHUSA, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECSATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU peIieHUH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHHe, CKOPOCTh, YCKOpPEHHE, macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMHU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUUYECKOrO JBHMXKCHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJbl, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €70 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIIOBUA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICUCTBYS MAIITUH, MPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (PU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPAMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3WUECKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUHM, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BEITUYUH B BUJIC
Ta0IHIl U TPAaUKOB, AEJIATh BHIBOJBI 10 PE3yJIbTAaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4e€OHO-HCCIENOBATENbCKOM W IPOEKTHOU
NESATEITLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3MYECKOM MOJIEIbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33J1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIJACIATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peraTh KaueCTBEHHBIC 3a/1a91: BBICTPAUBAThH JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOMl Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

WCITIOJIb30BATh ITPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC MHPOPMAIIUOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMN M TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM HWH(GOpPMALMK, TMOJTYYEHHOU W3 pPa3IUYHbIX
WCTOYHHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTyIaeMyI0 HH()OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHU;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU JJIS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOICHUS HOPM IKOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpYNNE C BBIIOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K kon1y o0yuenus B 11 kiaacce npeMeTHbIE pPe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBHOCTU JOJIEH, IEIOCTHOCTh U E€IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWs, JCHCTBUE MArHUTHOTO TIOJS HA
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennusi, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3PphexT (poTorddeKT), cBeTOBOES AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YAd (U3UYECKUE BEITMYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTH
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJied, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii W Cuia TOoKa B TPOIEecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OINMUCAHUM TPABUIBLHO TPAKTOBATH (PU3MUECKUIN
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3blBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

OMUCHIBATh HW3YUYCHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIIOIb3Ys
bu3nYecKue BEIMYMHBI: CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPrUs U UMMYJIbC (OTOHA, MEPHUO]T TOJypacnaaa, SHEPrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS W E€IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEJIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia Gororddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHCHMUS
AIEKTPUUECKOrO 3apsAJ]ia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIA, MOCTyJaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABIICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJIsSI TPOBOAHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TpPHU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOIUL U TpapuKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESATETLHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HEOOXOaUMbIEe I €€ PEIICHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU pELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAaIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAalMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®a30BbIe IEPEXOIBI

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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 5 bubnuorexa [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHTHl KBAaHTOBOM ONTHKHU 6 bubmorexa HOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;Ifg;&?:;zgrouﬁfﬂcgk
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o61arolee TOBTOPEHUE 4 ESSSH;I&T:;EL Erou/IiMlcQ?c
Hroro no paszneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

Jlara
U3y4eHust

BBoansii nHCTpYyKTaX 1o Th.
®dusnka — HayKa O PUPOJIE.
HayuHnble MeTo1bl NO3HAHUS
OKpy>karoiero mupa. Ponp
3KCHEpPUMEHTa U TEOPUH B
IpolLiecce MO3HaHUs IPUPOIBI.
DKCHepUMEHT B (PU3HKE.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c32e2

MonenupoBanue GU3NYECKUX
SBJIEHUN U npoueccoB. Hayunbie
runore3bl. dusnueckne 3aKOHbI U
TE€OpuU. [ paHNLIBI IPUMEHUMOCTHU
¢u3nyeckux 3akoHoB. [IpuHIMI
cooTBeTCTBUS. Poib 1 MecTo
¢buzuku B popMUpOBaHUHI
COBPEMEHHOM HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NEeATeIFHOCTH JIFOAeH

MexaHnueckoe IBUKEHHE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
nBrxenusa. CucreMa oTcUeTa.
Tpaexropus. [lepemenienne,
CKOPOCTb, YCKOPEHHUE
MaTepHaJIbHOU TOYKH, UX

bubnmorexa LIOK
https://m.edsoo.ru/ff0c33e6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c3508



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

MPOEKIIMU HA OCH CHUCTEMBI
koopauHat. CroxxkeHue
nepeMenIeHU U CI0KEeHNE
CKOpPOCTEH.

PaBHOMEpHOE ITPAMOJIMHEWHOE
JBUKEHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEHHOE IPSAMOJIMHENHOE
nBkenue. ['paduku 3aBUCUMOCTH
KOOPJIHMHAT, CKOPOCTH, YCKOPEHMUS,
IIyTH U IIEpEMELIECHUS
MaTepUaIbHOU TOYKU OT BPEMEHHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372e

CBo0Oo1HOE MajicHUE. Y CKOPEHHE
CcBOOOJHOTO MaJCHUSA

KpuBonnHeliHOE 1BUKEHHE.
JIBr>KeHHE MaTepuaabHOU TOYKH
10 OKPYXHOCTH C IIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JIMHEHHAsA CKOPOCTb.
[lepron u yactora oOpareHusl.
LlenTpOCTpEMUTEIBHOE YCKOPEHHUE.
TexHu4eckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHHE!
CIUAOMETD, ABMKEHHUE CHAPSIZIOB,
LIENTHBbIE U PEMEHHBIE NIEPEIAUH.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c39cc

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c3ada

IIpyuHIUIT OTHOCUTEIBHOCTH
lNanmnes. HepruanbHble CHCTEMBI
orcyera. IlepBblii 3akoH HeroToHA

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun
cynepno3uimu cuil. Bropoii 3akon

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Herotona miga matepuanbHOM
TOYKH

10

11

12

Tperuii 3akoH HproToHa 11
MaTepUaIbHbIX TOYEK

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c3be8

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Tpenune. Buasl Tpenus (okos,
CKOJIbXKeHUs, KaueHus ). Cuiia
Tperust. Cyxoe TpeHue.
Koaddunuent tpenus. Cuia
COIIPOTHUBIICHUS NPH JIBUKEHUHU
TeJa B )KUAKOCTH WJIH ra3e

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3f76

14

15

[TocTynarensHOE U BpalareibHOe
JIBIDKEHUE a0COJIFOTHO TBEPIOTO
Tena. MOMEHT CHIIbI OTHOCUTENBHO
ocH BpatueHus. [1imeqo cuisl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena. TexHuueckue ycTpoucTsa u
IIPaKTHYECKOE TPUMEHEHHUE:
MOJIIUITHUKY, TBUKEHHUE
HCKYCCTBEHHBIX CITyTHHUKOB

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
HMmynibec CUIIBI M N3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPAHEHUs
uMIyiabsca. PeakTuBHOE IBUKCHHE.

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c41a6

bubnunotexa LIOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

VYpyrue u Heynpyrue
CTOJIKHOBEHUS

16

Pabota u Mo1IHOCTD CHIIBI.
Kunernueckas sneprus
MarepuaabHON ToukH. Teopema 06
U3MEHEHUN KHHETUYECKONH SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanpHast SHEPTHUSL.
[ToTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON MPY>KUHBL.
ITorennmanbsHas 3HEPrUs TENA
BOJIM3M TIOBEPXHOCTH 3EMITH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnIManbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHCHHEM MEXaHHISCKOM
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXpaHEHHUS MEXaHUYECKOU
SHEPrumn

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabdora Nel
«HUccaenoBanue cBsi3u padboThl
CHJIBbI C UBMEHCHUEM
MeXaHMYeCKOI JHepIruM Tesia Ha
npuMepe pacTsizKeHUus!
PE3MHOBOIO KI'yTa»

20

KonTtpoubnas padora Nel no
Teme «Kunemaruka. JlunamMmuka.
3aKoHBI COXpaHEeHHS B
MeXaHUKe»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKECHMUS
MOJICKYJISIPHO-KMHETHUECKOM
TeOpuHu. BpOyHOBCKOE JIBH)KECHHE.

Hupdysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN 1 TBEPJIBIX TEN U
00BsACHEHHE CBOMCTB BEILlECTBA Ha
OCHOBE 3THX MOJIEJICH.

Macca u pazMepbl MOJIEKYI.

KomnuecTBo BelecTsa.
[TocTostHHast ABoraapo

21.11.2023

24

TermoBoe paBHOBECHE.
Temneparypa u e€ u3mepeHue.
[IIxana remneparyp KenpBuna.
TexHu4eckue ycTpocTsa u
IIPAKTUYECKOE IPUMEHEHHE!
TEPMOMETP, OHapoMeTp.

25

WNneansusiii raz3 B MKT. OcHoBHoe
ypaBuenue MKT

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelHE KNHETHYECKOU
OHCPIrur ABMKCHUA MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lanmbToHa. ["a30BbIC 3aKOHBI



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

28

Jlaboparopnasi padora Ne2
«HUceenoBanue 3aBUCUMOCTH
Me:K1y HapaMeTpaMM COCTOSIHUS
pa3pe:KeHHOro ra3a

29

W3omporuieccel B naeaaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe
MPEJICTaBICHUE U30IPOIIECCOB:
U30TepMa, U30X0pa, n300apa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

31

TepmoanHaMuueckas CUCTEMA.
BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHocoO0bl €€ N3MEHEHMS.
KonnyecTBo TemnoTsl 1 paboTa.
BrytpeHnHss sHeprus
OJIHOATOMHOT'O MJI€aJIbHOIO ras3a

Bunpr TCILIONCpCaavn:
TCIJIOITPOBOAHOCTD, KOHBCKII M,
H3JICUCHUC.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHAs TEINIOEMKOCTH
BemecTBa. KommduecTBO TENIOTHI
npu Tervionepenave. AanadbaTHbIiA
npoiiecc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

33

I1epBbIil 3aKOH TEPMOTMHAMUKHN U
€ro MPUMEHEHHE K U30IPOLECCaM.
['padmueckas uHTEpIpUTALUS
paboThI rasa.

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

34

HeoOpaTtumocTs nporeccos B
npupone. Bropoii 3akon
TEPMOJIUHAMUKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6230

35

ITpunnun nevicrBus u KI1/]
TEIIIOBOM MAaITNHBEI.
[Ipeobpa3zoBanue Hepruu B
TEIIOBBIX MalllMHAaX.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c600a

36

37

38

39

ukn Kapnao u ero KII/]

DKosoruyeckue npoodaemMbl
TEIUIO3HEPreTUKH. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
pUMEHEHHE: ABUraTelb
BHYTPEHHEI0 CropaHusl, ObITOBOM
XOJIOIMIBbHUK, KOHJITULIUOHED

[ToBTOpHUTENHHO - 000OIIAIOIIIHIA
ypoK 1o TeMe «MonekymnspHast
¢duznka. OCHOBBI TEPMOAMHAMUKI
Kourpoabnas padoraNe2 no

TeMe «Moutekyasipnas puszuka.
OCHOBBI TEPMOIMHAMHUKID)

bu6nmorexa LIOK
https://m.edso0.ru/ff0c6938

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpa3oBanre U KOHIEHCAITHS.
Ucnapenue u kunenue. Y nejbHas
TEIJIOTa MapooOpa30BaHuUs.
3aBUCHMOCTh TEMIIEPaTyPhI
KUIICHUS OT JaBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJI&KHOCTh BO311yxa. HachIeHHbIi
nap. TexHuyeckue ycTpoucTna u

but6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

MPaKTUYECKOE MPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP

TBépnoe Teno. Kpucrammyeckue u

amop(HbIe Tena. AHU30TPOIHUS
CBOWCTB KpHUCTAJLIOB. JKuakue

bubnunorexa LIOK

42 kpuctaiuibl. COBpeMEHHBIC https://m.edsoo.ru/ff0c65f0
MaTepHalbl. . HAHOMaTepUabl,
HaHOTEXHOJIOTHH
[ImaBnenue u KpucTauIM3aLus.
43 VY nenbHas TeHn]i))Ta HJIaBJIGII{lI/Iﬂ. bubamorexa LIOK
https://m.edso0.ru/ff0c6708
CyO6numarus
44 YpaBHeHUE TEII0OBOTo OanaHca Bubmmorexa IOK
https://m.edso0.ru/ff0c6820
DneKkTpuszanus Ted.
45 SHeKTlleqeLclKHﬁ 3apsn. [Isa Buna Bubmmorexa HOK
https://m.edsoo.ru/ff0c6bcc
JNEKTPUYECKUX 3apsA10B
[IpoBoHUKY, TUATIEKTPUKH U
46 MOJIYTIPOBOIHUKH. 3aKOH bubmuoteka [IOK
COXPaHEHHSI AIEKTPHUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsja
B3aumoneiicTBue 3aps1oB. 3akoH
47 KyJIOHafITO‘—quHLII\;Ip " bubamoreta LIOK
. https://m.edsoo.ru/ff0c6ce4
DIIEKTPUYECKUH 3apsi]
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosist. [IprHIMN cynepno3unun bu6muoreka [JOK

ANIEKTPUYECKUX NoJeH. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

Pabota cui aneKkTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIAAIIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MIpOHUIIACMOCTb

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

52

OnekrpoéMkocTs. Konnencatop

DNEeKTPOEMKOCTH TJIOCKOTO
KOHJEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7126

bubmuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnasi padora Ne3
"U3mepenne 3JIeKTPOEMKOCTH
KOHJeHcaTopa'

54

55

TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHUE:!
NPUHIAI JEHCTBUS M IPAMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHIecKast 3allnTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBHS €T0
cyuiectBoBaHus. ICTOUHHMKH TOKa.
TTocrostunabli TOK. CHia TOKa.
Hanpsxenue. ConpoTuBieHue.
3akoH OMa 11 y4acTKa LEeMH.
DJIEKTPUUYECKOE COMPOTHUBIICHUE.
VY ienpHOE CONPOTUBICHUE
BEIIIECTBA.



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

[TocnenoBarenbHOE, NapauIEIbHOE,
CMEIIaHHOE COSAMHEHHE
MpOBOAHUKOB. JIabopaTopHasi
padora Ned «U3yueHue
CMEIIAHHOT0 COeJUHEeHUS
pPe3ucTOpPOB»

Pabora 1 MmomHoCTH
3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoyinsa-Jlenna

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

59

60

3akon Oma aJis MOTHOM
(3aMKHYTO¥) 3JIEKTPUUYECKON LIETIH.
KopoTkoe 3ambikanue.
JlaboparopHas padora NeS
«M3mepenne I/AC ncrounnka
TOKA M €r0 BHYTPEHHEro
CONPOTHUBJIEHUS»

DNEKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
COINPOTHBIIEHUS METAIIJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

61

[ToympoBOTHUKH, KX COOCTBEHHAS
U TIpUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—N-nepexona.
[TomynpoBoAHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUUYECKUI TOK B pacTBOpax v
pacruiaBax 3JeKTPOJIUTOB.

but6mmoreka [IOK
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

DNEKTPOIUTHYECKAs JUCCOLUALIM.
DIIEKTPOJIN3

DJIEKTPUUYECKHI TOK B Ta3ax.

CaMOCTOSITeTbHBIN U bubnuorexa [{OK
63 . 1
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounus. I1nazma
Kontpoabnas padora Ne3 no
64 Teme: «JIeKTPOCTATHKA. 1 Bbu6mmoteka [JOK
IMocTosTHHBII YJIeKTPUYECKU T https://m.edsoo.ru/ff0c86fc
TOK. TOKH B pa3jIMYHbIX cpegax»
OnexTpudeckrue Npudopsl U
65 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c88be
0e30I1acHOCTH
[ToBTOpUTENBHO - 0600IIAIOIN I bubmuoteka [IOK
66 1
YPOK O TeMe «DIIEKTPOINHAMUKAY https://m.edsoo.ru/ff0c8a8a
67 [ToBTOpUTENBHO-0000IIAIOIIN T 1 bubmmnoreka HOK
ypok 1o Kypcy 10 xmacca https://m.edsoo.ru/ff0c8c56
68 IIpome:xxyTo4yHast aTTecTal U, 1 bubmmnoreka HOK
HroroBasi KOHTpoJIbHAsI padoTa. https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
(]
J:;H Tema ypoka Beero Kontpoabnubie IIpakTunyeckue fI[:;‘?EHI/Iﬂ :)Ig:a[;zi]::enbnme
padoThbI padoTbI pecypen
BBomHBIE ~ HMHCTpYKTaXX 1O
TEXHUKE OE30MacCHOCTH.
[TocTostnubIE MarHuThI.
B3aumopeiictBue MTOCTOSIHHBIX
1 MarHuTtoB. MarauTtHoe mone. Bektop 1 bubnnoreka [JOK
MarHuTHOM  uHAYKuMH. [lpuHnmn https://m.edsoo.ru/ff0c9778
CYNEpIIO3UIIMM  MAarHUTHBIX  TIOJICH.
JInann MAarHuTHOU AHAYKIWU.
Kaptuna nuHuii MarHuTHOM MHAYKIIMU
T10JIsl HIOCTOSIHHBIX MAarHUTOB
MarsuTHO€e noJje NpOBOJHUKA C
TokOM. KapTrHa nuHui HHIyKIUN
MarHUTHOTO TOJISL ITTUHHOTO
) IIPSIMOTO ITPOBOJHUKA U 3aMKHYTOT'O 1 bubnuoreka [IOK
KOJIBIIEBOT'O MPOBOIHUKA, KaTYIIKHU C https://m.edsoo.ru/ff0c98fe
TokoM. OnbIT Dpcrena.
B3anmopeiicTBre MpOBOJIHUKOB C
TOKOM
JlaGoparopHas padora Nel
3 «H3yyeHrne MAarHUTHOT'O I10JIAA 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
KATYHIKH C TOKOM)
4 Cuna Awmmnepa, e€ MOIylb U 1 bubnmoreka [JOK
HaInpaBJICHUE. https://m.edsoo.ru/ff0c9acO



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

Cuna Jlopenma, €€ Monyib u
HanpasieHue. J[BixkeHue 3apsokeHHON
YacTULIBI B OJHOPOAHOM MAarHUTHOM
nosie. Pabota cuner Jlopenma.

SIBieHMe  DJIEKTPOMArHUTHOU
nHAyKIuU. [IoTok BEKTOpa MAarHUTHON
UHAYKIUU. DJEKTPOJABIKYLIAasl CHIa
WHJYKUMUA. 3aKOH 3JIEKTPOMAarHUTHOM
nnaykuuu Gapazes.

Buxpesoe anekTpudeckoe moie.
DNEeKTpOABUKYIIAs CUJIa MHIYKUUU B
MIPOBOJIHHUKE, JBUKYIIEMCS
IIOCTYIIATEILHO B OJTHOPOJTHOM
MarHuTHOM IIOJIE.

IIpasuio JleHua.

JlabopaTopHas padora Ne2
«HccnenoBanue SIBJICHUS
3JIEKTPOMATHUTHON MHIYKIMI)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

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

NHAYKTUBHOCTS. SIBnenne
CAaMOUHIYKIMH.  DIJIEKTPOJBUKYIIAS
CuJia CAMOUHTYKIIMH.

DHeprusi MarHUTHOTO TIOJIST KaTYIITKU C
TOKOM. JJEKTPOMAarHUTHOE TMOJIe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
3JEKTPOMArHHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
JJIEMEHTApHBIX YaCTHII,
MHyKIMOHHAs [1€Yb

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0d1784

10

O6o06maromuit ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas
WHTYKIHSD

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTtposabHnas pabora Nel mo reme
«MarsurtHoe mnoJe.
DJIEKTPOMATrHUTHASI HHAYKIUS»

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

12

13

14

KonebarenbHas cucrema.
CBobonHbIC MeXaHUYeCKne
Koje0aHusl. ["apmonnueckue
KoJsie0aHus. [Tepuon, 4acToTa,
ammuiutyna u - Qaza  KoineOaHM.
[IpyxuHHBII MAasITHHUK.
Maremarnueckuit MasITHUK.
VYpaBHeHUe TFapMOHHMYECKUX
konebanuid. [lpeBpaiienue sHepruu

IIpHU TapMOHUYCCKUX KOJIeOaHHSX.

JlabopaTopnasi pabora Ne3
«HccaenoBanne 3aBHCHMOCTH
NMepuoaa MaJIbIX KoJ1e0aHuil rpysa
Ha HUTHU OT JJIMHBI HUTH U MAaCChbIl
rpysa»

KonebarenbHblii KOHTYD.
CBoboniHbIE 9JIEKTPOMArHUTHBIE
KoaeOaHus B HACATHLHOM
Koje0aTelbHOM KOHType. AHaiorus
MEXTy MEXaHUYEeCKUMU u
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMHU.

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cb820

®opmyna Tomcona. 3akon

bubmuorexa [JOK

15 ;Ziggg::f:@ﬁigiﬁ;p?eaﬂmOM https://m.edsoo.ru/ffOch9c4
IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BolHyKIEeHHbIE

16 MeXaHUYeCKre KoJeOaHusl. bubmmorexa LIOK
Pesonanic. BoyxeHmbie https://m.edsoo.ru/ffOcbb86
ANEKTPOMArHUTHBIEC KOieOaHus
Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh

17 MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U ]hStI:fsJ'I/I;Ir(r)lT::i(sac)cI)lr(l?/I]ffOCb 434
NEefCTBYIOIIEE 3HAYEHHE CHIIBI TOKA T '
Y HaIlpsKEHUs
Tpaucpopmarop. IIpoussoacrso,

18 nepenavya u norpedieHue bubmorexa HOK
> EKTPUHECKOH SHEpruH https://m.edsoo.ru/ff0d1784
YCTpOUCTBO U MPAKTUYECKOE

19 MIPUMEHEHUE AIIEKTPUUECKOTO bubnuoreka [IOK
3BOHKA, T€HEPATOpa MEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JIMTHUM 3JIEeKTporepeaady
DKOJIOTrM4ECKHE PUCKU TIPU
MIPOU3BOJICTBE DIIEKTPOIHEPTUU.

20 KynbTypa ncnonb3oBanus E::g;;ﬁf;;grou/iff 0d1784
3JIEKTPOIHEPTUH B MTOBCEIHEBHOM T '
KU3ZHU

MexaHuuecKkre BOJIHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocThb bubnuorexa [JOK

pacnpocTpaHeHUs W JJIMHA BOJIHBIL.
[lonepeunble ¥ MPOAOIBHBIE BOJIHBI.

https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0cca54

22

WuTepdepenius u TQpakus
MEXaHMYECKUX BOJIH.

3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

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

23

DNeKTpOMarHuTHbIC BOJIHBI.
YcnoBus W3IIy4eHUs
3JEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranusi BektopoB E, B, V B
3JIEKTpOMAarHuTHOM BoyiHEe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE,
MPEJIOMJICHUE, noJIsipu3anus,
T paKms, uHTepdEepeHITHS.
CKOpOCTh AJIEKTPOMArHUTHBIX BOJIH.
[IIkana 37€KTPOMarHUTHBIX BOJIH.

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

24

[IpumeHeHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY .

TexHuueckue ycTpoiicTBa U
MIPaKTUYECKOE MIPUMEHEHHE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIABTpPa3ByKOBasi  JHMarHoCTUKa B
TEeXHUKE W  MEIULMHE,  pajap,
paauonpuéMHUK, TEIEBU30p, aHTEHHA,
TenedoH, CBY-neus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIleW Cpeibl.

[TpuHIMIIBI paTUOCBSI3U U
TeneBUAcHUA. Pa3Butne cpeacTs
cBs3u. Pagnostokamus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0d1784

KonTtpoabsnas pabora Ne2 no reme:

bubmuoreka [JOK

25 «KoJsie0anus u BOJHBD) https://m.edsoo.ru/ff0cc6f8
I'eomeTpuueckas OIITHKA.
26 [IpssMonuHEenHOE  PAacIpPOCTPAHEHUE bubmuoreka [IOK
CBETa B OAHOPOIHOM cpeze. JIyd cBeTa. https://m.edsoo.ru/ff0cd350
To4euHblil HCTOUHUK CBETA.
OTtpakenue cBeTa. 3aKOHbI
27 otpaxkeHus cBera. [loctpoeHue bubmorexa LHOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHUI B IIIOCKOM 3epKalie
[Ipenomnenue cBeTa. 3aKOHBI
MPEJIOMIICHUST  CBeTa. AOCOIOTHBIM
28 rnmokazarenb npenomienus. IlomHoe bubnnoreka [JOK
BHYTpeHHee oTpakeHue. lIpenenbHblit https://m.edsoo.ru/ff0cd7{6
yroma MTOJTHOTO BHYTPEHHETO
OTpaXKEHUHI.
JlabopaTopnas padora Ned
29 «H3mepenne noxkasareJisi Bubmmorexa LIOK
https://m.edsoo.ru/ffOcd67a
NpeIOMJIEHHS CTEKJIA»
CoOuparoliye u paccenBarolye
nuH3bl. ToHkas muH3a. POKyCcHOE
pacCTOsTHUE M ONTHYECKas CHIa
30 TOHKOM JnH3bIL. [locTpoeHue bubnmuorexa [JOK
n300pakeHui B COOUpAIOIMUX U https://m.edsoo.ru/ffOcddle
pacceuBaronux auH3ax. @opmyna
TOHKOM JIMH3BL. Y BEIUYEHUE,
JTaBaeMoe€ JIUH30H
JlaGoparopHas padora NeS
. bu6mmoreka [IOK
31 «HceaenoBanue cBOMCTB

U300pakeHuil B TMH3AX»

https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0cc6f8
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
https://m.edsoo.ru/ff0d1784

32

Hucnepcus cBera. CIoXHBIA COCTaB
oenoro ceera. L[per. JlabopaTopHas
padora Ne6 «Habimonenune
AUCTIEPCUH CBETA»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

33

IIpeneinsr [PUMEHUMOCTH
TrE€OMETPUYECKOHN ONTUKH.

Bonnosas OIITHKA.
Wutepdepennus cera. KorepentHsie
UCTOYHUKU. YCIOBUS HaONIOAECHUS
MakCUMyMOB ¥  MHHHMYMOB B
UHTEep(EPEHIIMOHHON KapTHHE OT JIBYX
crH(]a3HBIX KOI'€pEHTHBIX
HMCTOYHMKOB.

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

34

Hudpaxius CBETA.
JudpakiuonHas pemeérka. YciaoBue
HaOMIOACHUST TJaBHBIX MAaKCHMYMOB
IIpY  TAJACHUM MOHOXPOMATHYECKOIO
cBeTa Ha TUPPAKIIUOHHYIO PEIIETKY.
Ilomsapusanusa ceera. IlonmepeunocTs
CBETOBBIX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

TexHuueckue ycTpoiicTBa U
[IPAKTUYECKOE IPUMEHEHUE: OUKH,
nyna, QoroanmnapaT, MNPOEKIIMOHHBIN
anmapaTr,  MHMKpPOCKON,  TEJIECKOI,
BOJIOKOHHAsI ONTHKA, TU(PaKIUOHHAS
peleTKa, nOJIApOU.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

36

I'pannis! MIPUMEHUMOCTH
KJIACCUYECKOM MeXaHMKU. IlocTynaTsl
CIELUaJIbHON TEOpUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862
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OTHOCUTENILHOCTH:  MHBapPUAHTHOCTH
MOJYJII CKOPOCTH CBeTa B BaKyyMe,

MIPUHIINII OTHOCHUTEIIbHOCTH
DOUHIITEHHA.
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmorexa LHOK
AHOBD ' 8 https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITHHBI
DHeprus U UMITYJbC
38 pensITUBUCTCKOM yacTulbl. CBA3b bubnuorexa [JOK
MacChl C SHEPrUe U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTtpouabnas pa6ora Ne 3
39 «OnTtuka. OCHOBBI CHIEUAIBHOMI bubamorexa LOK
) ! https://m.edsoo.ru/ffocf6f0
TE€OPHUH OTHOCUTETbHOCTID)
40 BSI3H q;“?:;q) Tq) EII;MYT anTHiHII;a Bubmiorexa LIOK
CRASH SHEP OTOMA € Cro HaCTOTOH: https://m.edsoo.ru/ffOcfel6
DHeprus U UMMIyibC (PoToHA.
OTKpbITHE ©  HCCIEIOBaHUE Bu6miorexa IIOK
41 ¢oroapdexra.  Ombitet A, T
https://m.edsoo.ru/ffOcffc4
CroneroBa. 3akoHbl poTorddexTa.
v On i
42 ®0T03®(I;)1?<I;ZHH€;K ;;IE;TC?HZHHHZi bubmmorexa LIOK
' P paHi https://m.edsoo.ru/ff0d015e
dboTorddexra.
JaBnenue cBera. Onbithl I1. H.
43 Jlebenena. Xumuueckoe nelicTBHE bubmmorexa [JOK
Aend. a https://m.edsoo.ru/ff0d04a6
CBeTa
44 TexHuueckue ycTpoucTsa u bubnnorexka [JOK

MPAKTUYCCKOC ITPUMCHCHUC:

https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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(dhoTorIeMeHT, POTOIATUHK,
COJIHEeYHast Oarapest, CBETOAHO/

Permrennie 3agad mo remMe «DIE€MEHTEI

bu6mmoreka [IOK

45 KBAHTOBOU ONTUKH https://m.edso00.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITE
46 Pezepdopaa no paccesuuio o- bubmorexa LHOK
https://m.edsoo.ru/ff0d091a
yactul. [lnanerapuas Mmogens aroma
[Tocrynater bopa. U3nyuenue u
47 norjoiieHue GOTOHOB MPH MEPEXOe bubnuorexa [JOK
aToMa ¢ OJHOTO YPOBHS SHEPIUU Ha https://m.edsoo.ru/ff0dOafa
JIPYTOM.
48 Buasl cniektpoB. CriekTp ypoBHE# bubnuorexa [JOK
SHEpPruu aToMa BOJOPO/a. https://m.edsoo.ru/ff0dOafa
BosiHOBBIE CBOICTBAa 4YacTHII.
Bosnbl e Bpoitns. KopnyckymnsipHo-
BOJIHOBOM JTyaJIU3M.
10 _— S{Z(LI?TaHHoe U BBIHYXJIEHHOE Bu6morexa LIOK
. https://m.edsoo.ru/ff0d0ca8
TexHuueckue ycTpoiicTBa U
MPaKTHUYECKOE pUMEHEHUE!
CHEKTPANBHBIA aHAIU3 (CTIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.
DKCIEPUMEHTBI, TOKA3bIBAIOIINE
CJIOKHOCTB CTPOEHHUS si/pa.
50 OTKpbITHE PAIMOAKTUBHOCTH. bubnmoreka [JOK

OmnsiTel Pesepdopaa no
OIIPEIETICHUIO COCTaBa
PaaOaKTHBHOTO M3ITyYCHHUSI.

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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51

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas MoOJieJh anpa
I'eitzenOepra—MBanenko. 3apsaa spa.
Maccosoe uncio sapa. M3oromsl.

Anwda-pacniag. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3Iy4yeHue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

52

3aKoH paJiMOaKTUBHOIO pacnaja.
CaoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
PaaNOAKTUBHOCTU HA KUBbIE
OpraHU3MBbl.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKIOHOB B
sape. Snepubie cunbl. JledekT Macchl
saapa.

Snepubie peakuuu. Jlenenue u
CUHTE3 fJIEP.

SAnepHsiit peakTop.
Tepmosinepusiii cuntes3. [Ipobnemsl u
MEPCIIEKTUBBI  SIICPHOM JHEPIrEeTUKU.
DKOJIOTUYECKHE  aCHEKThl  SAECPHOU
SHEPreTUKHU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJleMeHTapHbIe YaCTHUIIBI.
OtkpeiTHE  TO3UTpOHA.  MeTtozsl
HaOII0ACHUS u perucTpanuu
3JIEMEHTAPHBIX 4acTHL.
OyHIaMEHTAIbHBIE B3aMMOJICHCTBHUSI.
EnuncTBO u3mueckoil KapTUHBI MUpPa
Texuuueckue YCTPOMCTBA U
MIPAaKTHUYECKOE IIPUMEHEHHUE:

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JIO3UMETD, Kamepa Bunbcona,
SIIEPHBIN peakTop, aToMHasi 6omMoa.

55

56

57

58

3TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpukiaamHoe W MHPOBO33PEHYCCKOE
3HAYEHUE aCTPOHOMHUH.
Bun 38é3nnoro neba. Co3sesnus,
ﬂpKI/Ie 3Bé3I[I)I, IIJIaHCTHI, UX BUIHUMOC
nBrokenre. ComHeyHass CHUCTEMa

Counuue. ConHeunass akTUBHOCTD.
Hctounuk sueprun CoiiHila v 3BE3]1

3BE3HI, nx OCHOBHBIC
XapaKTePUCTUKH. Junarpamma
«CTHEKTPAJIbHBIN KJIACC — CBETUMOCTbD.
3BE3 MBI TNIABHOM IOCIIEJOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTb)»
TS 3BE3] rJIaBHOM
IIOCIIEJOBATEIIFHOCTH. Buyrtpennee
CTpO€HHE  3BE3. CoBpemMeHHbIe
MPEACTABICHUSI O MPOUCXOKICHUHN
spomronuu ComHna W 3BE3A. Tallbl
JKM3HHU 3BE3].

Mneunsiii  Ilyte —  Hama
TI'anaktuka. IlonokeHne W JBMKCHUE
Counnna B 'amaktuke. THIIBI raakTHK.
Pannoramaktukn u kBazapel. UEpHble
JBIPBI B SIAPAX TAIAKTHK.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

59

Bcenennasi. Pacmmpenne
BcenenHnoi. 3aKoH Xab0mna.
Paz6eranue rajlakTUK. Teopust

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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bonpmoro  B3pbIBa. PenukroBoe

U3IIy4yeHue.
MacmrabHas CTPYKTYypa
Bcenennoi. MeraranakTuka.
60 MacmrabHas cTpykTrypa Beenennoii. 1 bubnnoreka [HOK
MeraranakTuka. https://m.edsoo.ru/ff0d1784
61 Hepemennsie npo6iembl 1 bubnnorexa [HOK
aCTPOHOMUHU https://m.edsoo.ru/ff0d1784
62 [ToBTOpUTENBEHO-0000IIAIONTNI YPOK 1 bubnuorexa [IOK
0 TeMe: «DNEKTPOTUHAMUKA https://m.edsoo.ru/ff0d1784
[ToBTOpPUTENBEHO-0000IIAIOIINN YPOK
63 1o TeMI;' «MexaHqucIIJ:He :IH o 1 bubmmorexa [JOK
' https://m.edso0.ru/ff0d1784
AJIEKTPOMArHUTHBIE KOJICOaHMS»
64 IToBTOpUTENBEHO-00001IAIOLINI YPOK 1 bubnnoreka [JOK
o teme: «OnTuKa» https://m.edsoo.ru/ff0d1784
IToBTOpUTENIEHO-0000IAIOLIHI YPOK
65 1o TeMF;' «Ctopenue aIfOMaHII/I & 1 bubmorexa HOK
] P https://m.edsoo.ru/ff0d1784
aTOMHOTO si/Ipay
IToBTOpUTENBEHO-00001IAIOLINI YPOK
66 o TeMI;' «ONEeMEeHTHI :::T ::IOMEE 17§ 1 bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d1784
acTpou3nuKm»
67 [ToBTOpUTENBEHO-00001IAIONINI YPOK 1 bubnuorexa [IOK
o kypcey 11 knacca https://m.edsoo.ru/ff0d1784
68 IIpome:xxyToyHast aTTecTalUA. 1 bubnnorexka [JOK
Hrorosasi koHTpOJILHAsSI padoTa. https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITIPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

» ®usuka, 10 xknace/ Msakumes I'.., byxoBueB b.b., Corckuit H.H. nmox penakiueii [lapdentseBoit H.A., AKIinoHepHOE 00111€CTBO
«3marenscTBO «lIpocBemenue»
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., YUapyrun B.M. nox penaknueii [TapdhentoeBoit H.A., AkiimonepHoe o0O1iecTBo
«M3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1 ®usuka. Tectol. 10 kmace (aBropsl: H. K. Xannanos, T. A. XanHaHoBa).

2 ®usuka. CamocTosTebHBIC U KOHTPOJIbHBIE paboThl. 10 kiace (aBropsl: A. E. Mapon, E. A. Mapon), poda, 2021

3 ®usuka. lunaktnueckue marepuaisl. 11 kmace (aBropsel: A. E. Mapown, E. A. Mapon). — M.: JIpoda, 2021

4 ®duszuka. Coopuuk BompocoB u 3a1ad. 10 kimace (aBTopsl: A. E. Mapon, E. A. Mapos, C. B. ITo3ouc kuit). — M.: JIpoda, 2021

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/

LearningApps.org
https://learningapps.org/index.php?overview s= category=0 t



OBOPYJIOBAHUE B PAMKAX ®YHKIIMOHUPOBAHMSI IIEHTPA OBPA3OBAHHMS ECTECTBEHHO-HAYYHOW U
TEXHOJIOTHTYECKOM HAITIPABJIEHHOCTH «TOUKA POCTA»

[udposas nabopatopust o pusuke (yaeHuyeckas) — 3 mrT.
Ha6op OI'D o ¢uzuke - 2 mr.

HoyTOyk — 3 .

MOV — 1 mr.
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