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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsbl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHLIETILIUUA TIpernoJilaBaHusl ydyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO - HAy4yHOW KapTHHBI Mupa oOywaromuxcsi 10—-11 kimaccoB mnpu
oOydeHnH ux (pu3uke Ha 0230BOM YPOBHE HA OCHOBE CUCTEMHO - JIESITEIIBHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3ysibTaTaM
OOy4eHHs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AlMKU MEKIPEAMETHBIX
CBs3€l (DUBHMKU C €CTECTBEHHO - HAyYHBIMU Y4YeOHBIMH MpeameTamu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3MKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOCHUSI Kypca (PM3HMKHU: JIMYHOCTHBIE,
MeTarnpeIMEeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3rke BKIIOYALT:

e IUJIAHUPYEMBbIE PE3yJIbTAThl OCBOCHHSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTo npeaMera « Pu3nKay 1o rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYIMAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3youi
JIUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, TOCKOILKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeneNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTMKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MaTEpHaJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommuXxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBII METO/1 MO3HAHUS MPU BBHIMOJHEHUH UM Y4E€OHBIX UCCIIEI0BaHUM.

B ocHoBy Kypca ¢u3MKM i YpOBHS CpefaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAI HWIEH, KOTOPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX pa3/eioB (U3HUKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn Cc pa3BUTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITPOOIeMaMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeanonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJIOTMYECKUX IPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO IPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (pU3MUecKkue Teopuu ((popMHpPOBAaHUE TNMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX MPEACTaBICHUAX O MPUPOAE, TPAHMUIAX
IPUMEHUMOCTH TEOPUHM, I ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH U
MIPOIIECCOB).

CHCTeMHO-AEeSTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yercs Mpexie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHOM AESITEIbHOCTH O00YyYaroIuXCs.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIMHCOK YUYCHHUYECKUX
paKkTUYECKUx padoT. BeifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
IPOBOJMMBIX JJIA KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS yYaCTHUKaMH
0o0pa30BaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEW IUIAHUPOBAHUSA U
ocHalleHus kaOunera ¢Qusuku. Ilpu »5>TOoM oOecreunBaercs OBJIAJACHHE
OOy4YalOIIMMHUCS YMEHHUSIMU TPOBOJAUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U TOCTAHOBKY OIBITOB 10 TPOBEPKE
IPEIIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE yAENAETCA PEUIEHUI0 PAaCYETHBIX M KAuE€CTBEHHBIX
3amad. [Ipu 3TOM sl pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U

2



3aKOHOMEPHOCTH KaK M3 OJHOrO pas3lena Kypca, TaK M HUHTErpUpYys 3HAHUS W3
pa3HbIX pazzenoB. JJis Ka4eCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
OOBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUW M TPOIIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuaabHO-
TEXHUYECKOMY OO€CeueHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YpPOBHE CPEIHEro 00I1Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO - HAay4yHOro Iukia. B xkabunere (U3UKH HOTKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpYyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHcTpaliuoHHOE  00OpyJ0oBaHuEe (HOPMUPYETCS B COOTBETCTBUHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMECHEHUI.

JlaGopatopHoe o0O0OpyIOBaHUE [Ji1 YYEHUYECKUX MPAKTHUYECKUX paldoT
dbopmupyeTcss B BUJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOEeCleuruBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO OOOPYIOBAHUS JIOKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE [IU(PPOBBIX J1aOOpaTOPHUIA.

OCHOBHBIMU LEJIIMHU U3y4EHUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABJICHUN O HAYYHOM METO/Ie TTO3HAaHUS U (PopMUpPOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpeacTaBICHUNA O PO (PU3MKHU IJIT PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl PelIeHHEeM CIeAYIONNX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEr0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUNW B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCEITHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3znueckoil MOAENbIO, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMH CAMOCTOSITEILHOTO IJIAHHUPOBAHUS U TPOBEIACHHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIeNIEHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 knacce — 68 4yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJIacT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJEPXXAHUE OBYUEHUA
10 KUIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOIIETO
Mupa. Ponbp OJKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCTIepUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NYECKUX SBICHUM M mporeccoB. HayuHble THUIIOTE3bI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUGPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, UX NPOCKIMH HA OCH CUCTEMbI KOOpPAHMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIkKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHne. Y CKOpeHUe CBOOOTHOTO MaICHUS.

KpuBonuueitHoe  aBwxeHwe. [[BukeHWe  MarepualibHOM TOYKHA 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JBH>)KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE MTEpEayn.

Jlemoncmpayuu

Mogenb cucTtembl OTCU€Ta, WUIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habmionenue ABMKEHHUs Tena, OpOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO JBHKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiii  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. IlepBasg kocMmuueckas
CKOpPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunsl Tpenus (moxosi, ckonpxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cusa TpeHus: CKOJbKEeHUs U cuiia TpeHus nokos. Kosddurument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOEe ABMKEHHE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
paBHOBECHUS TBEPIAOIO TEJIA.

TexHuyecknue yCTpPOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JIBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHeHHE MacC B3aMMOICHUCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

6



N3yuyenue nBuKeHUs OpycKa Mo HaKJIOHHOMW MJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CUCTEMBl MaTEpHaJbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PaGora cuibl. MOIHOCTB CHJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 U3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTennmansHas SHEpPrus yIpyro
neopmupoBaHHOM — npykuHbl.  [loTeHuManpHass 3Hepruss Tena  BOIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUMANbHblE  Ccuibl.  CBa3b  pabOTHI
HEIMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEPIMM CHCTEMBI TEll
3aKOH COXPaHEHUS] MEXAHUYECKOW 3HEPI M.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOILOMET, KOMED,
IPY>KUHHBII UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3ydenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH 3HEpPIruu
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MogiekyasipHast U3NKa U TEPMOJAMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoynoBckoe mgBmxkenue. [Auddysusa. Xapakrep ABMKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BemlecTBa. MoAenum CTpOEHHUsI Tra3oB, KXHUJIKOCTEU H
TBEPIBIX TE U OOBSICHEHWE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACAIBHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpEeHEd KMHETUYECKOM SHEpPruH TEIUIOBOIO JBMXKEHHS vacTul raza. l[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponeccsl B UACANBHOM Ta3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe NpencTaBIeHHE H30IPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTAYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aMOJIEUCTBHUS.

Monens, wuTrocTpupyoias Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEW.

HccnenoBanye 3aBUCUMOCTH MEXKly ITapaAMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAsT 3HEpPrus TEPMOIAUMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3mMeHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHs s
JHEPrus  OAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buiael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBoO TEMIO0THI pH TEIJIONEepeaaye.

[lonarue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3aKOHA TEPMOJMHAMUKHM K u3omporeccam. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBsle  MammHbl.  IIpyHIMOBI ~ OEWCTBUS — TEIUIOBBIX — MAlIMH.
ITpeoOpa3oBanus SHEpruv B TEIUIOBBIX MamuHax. Kosap@uiueHt mnose3Horo
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nevctBus TerwoBod mammHbL. [{ukn KapHo m ero ko3¢ UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tejla MPH COBEPIICHUH PAOOTHI: BBIIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla MpU Terionepeaaye.

OnpIT 1o anauabaTHOMY paCHIMPEHUI0 BO3ayXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusn eéeuyecmea. Pazoevie nepexoont

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO31ayxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHM30TPONUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIeHUST KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pasnen 4. daekTpoguHaMuKa
Tema 1. Inexkmpocmamuka



OnexTpuzaums Tel. OJEKTpUYECKUil 3apsan. JlBa BHIa 3IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AIEKTPUYECKU 3apsia.
OnekTpudeckoe rmoje. Hanpsbk€HHOCTh  AnekTpuueckoro mojsa.  [IpuHiun
CYyHEPIIO3ULUN SJICKTPUUECKUX TOJIeH. JIMHMM Hanps>KEHHOCTH BJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JlvanexkTprdyeckast MpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHndeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MIJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HaNEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cumna toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBICHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHUJIA U BHYTPEHHEE COMPOTUBIECHHWE HMCTOYHHKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JIEKTpUUYecKo nenu. KopoTkoe 3ambIKkaHue.

OJIEKTpOHHAas  MNPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

10



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAast IIPOBOJAUMOCTD
noJIynpoBoJHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

ODJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIepMETp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIIEHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIIPOBOAHUKOBBIN THOM, FaIbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HATIPSKEHUS.

3aBUCHUMOCTb COIIPOTMBIICHUS MWIMHAPUYECKUX HPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHrana.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSS MPOBOAMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEmaHHOr0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIBI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne ammekTpoimsa.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMH MAaTEMaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NMO3HAHUA: SIBICHWE, HAay4yHbIA (akT, runore3a, (pumyeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX MIPOCKLIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.
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buonoeus: mexannmueckoe ABUKEHUE B KUBOUM mpupoje, nuddysus, ocMoc,
TEIUI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIaur, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU WU
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMALNS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBMXKEHUW C HCIOJIB30BAaHMEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, HCIIOIb30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIUOHED, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe noyie. I1eKMpPoOMaAZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHIMO cyneprno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOoM. KapTuHa JNMHUN WHIYKIUU
MarHMTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, e€ MOaysib U HanIpaBJIeHUE. [[BUKEHNE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHuTHOM
UHIYKIUU. ODJEKTPOJBIXKYIAs CUla HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moje. ODJEKTPOABWKYILIAS Cwia WHAYKUUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuiio Jlenna.
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NHayKTUBHOCTh.  SIBIEGHME CAMOMHIAYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TTOJIS.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amrnepa.

[eiicTtBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHblE KOJ1€0AHUSA

KonebarenrHast cucrema. CBoOOAHBIE  MEXAaHWYECKHE  KOJIeOaHMUA.
["apmonunueckue koseOanus. Ilepuon, yactora, amrummtyaa U (aza KojaeOaHUH.
IIpyXVHHBIN MasATHUK. MaTremMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKUX
kosebanwmii. [IpeBparieHue HEpruu Ipu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIhHOM KOHTYDE.

[IpencraBnenne o 3aTyXxaronux KojieOaHUSX. BhIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 37IEKTPOMArHUTHBIE KOJICOaHMsI.

[lepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKa WU
HaIpsHKEHUS.
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Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
HCIOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHudeckre yCTpONCTBA U NPAKTUUYECKOE IPHUMEHEHHUE: DJICKTPUUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JUHHUU JICKTPOIIEPEaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHCTEMbI (TIPY>KUHHBIM WM
MaTeMaTHYECKUI MasTHHK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAIPSHKEHUSI OT BPEMEHHM) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc mnpu mOCIEIOBATENRHOM COEOWHEHUW PE3UCTOPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 MOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHbie W MPOAOJbHBIC BOJIHBI.
HuTtepdepenius u iudppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtamusa BektopoB E, B, V B anektpoMaruuTHol BosiHe. CBOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHHUE, MpeoMJIeHUe, NoJisapu3anus, Judpakius,
unTepdeperius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPpOMAarHUTHBIX BOJIH. IIprMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu
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OO6pa3oBaHue U pacIPOCTPAHCHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiui MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPa’KEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMoiMHENHHOE pacpOCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OoTpaxkeHus: cBeTa. [locTpoeHne n3oOpaxkeHUi B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MNOJHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. LIBer.

ColOuparome u pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosIHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOMparoluX U paccenBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YCIoBUE HaOIIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonapuszauus csera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMoIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpuOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanre CBONCTB U300pKEHUH B JIMH3aX.

Mopenu MuKkpockorna, TeJIeCKona.
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Hab6mronenune naTepdepeninm cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenne nucnepcuu cBera.

[TomydyeHue cekTpa ¢ TOMOILIBIO MPU3MBI.

[ToydyeHue ciekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzaiuu CBETa.

Vuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
N3MepeHue nokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUIVHBI.

DOHEPrUst U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprUu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJIbC (pOTOHA.

OTtkpsiTue u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbBI
dboroaddexra. YpapHenue DiHmTeHa 11 Gotodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE TMpPUMEHEHHUE: (POTODIEMEHT,
dboTonaTuMK, coOTHEUHas 6baTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddeKTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[Imanerapnas mogens aroma. lloctynmater bopa. U3nydyenue u morjomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousHoBbIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue TmHeHYaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

Habnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4YeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer spa.

S nepuble peakunu. Jlenenue u CUHTE3 sIep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKThI AIEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTonpl HAOIIOICHNS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nyueckoit KapTUHBI MUPA.

TexHuueckue yCcTpoMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Llemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).
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Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JIBUKECHHUE.

ConneuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE3/1. DTalbl )KU3HU 3BE3/.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapbl. UEpHBIE NBIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11ss CEeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro IlyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku wW acTpoOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIbHON M ATHYECKON c(hepax nesTeIbHOCTH YEeJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTHUHE MHpPA, POJib PU3NUECKON TEOPUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUIN O IPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XMMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAyYHBIA (akKT, TUMOTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.
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Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TNPU3HAKK MOJ00MS TPEYTrOJbHHUKOB,
OTIpe/IeIICHNE TUIOIIAIN TFIOCKUX (PUTYpP B 00BhEMa TelL.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUpPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBJICHUSI B KHUBOM MPUPOIE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpA30BaHUA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaAJIbHBIN
aHaJIu3.

l'eoepaghusi:  MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKU MATHHTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: NWHUAM DJIEKTPOINEpEAAdy, TEHEPATOP TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN amnmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh TOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro mpeamera «Du3nukay JT0HKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIUKA O0OYHAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEUYETIOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATHUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECaxX TIPa)IaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHu3allnu;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAEATEIBHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:
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ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4Ieckon Hayke;

5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IUYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOr0 BOCIIMTAHHS

c(OPMHPOBAHHOCTh 3KOJIOTHMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI00ATBHOIO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

IUIAHUPOBAHKE U OCYILECTBIICHHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHMS:

C()OPMUPOBAHHOCTb MHMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUECKON HAYKH;

OCO3HAaHME WEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpOIIECCe
u3ydeHus: (QU3MKA ~ OCYHIECTBISATh  NPOEKTHYHO M HUCCIEAOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JlornyecKkue AeiicTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATCIBHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUH HX
JIOCTH>KCHUSI;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JAESITEIbHOCTH;
KOOPJIMHUPOBATh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
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Bba3oBble uccienoBareabckue AelCTBUS:

BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU TMOHSATHUSAMU U METOAaMHU
bu3nUecKkoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN ESITeIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3MpOBaTh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHMs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B TMPAKTUYECKYI0 0OIacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

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

Pabora ¢ unpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUECKOrO COJEp:KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU PA3IMIHBIX BHIOB U (opm
IPEICTaBICHNUS;

OLICHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMI B PEUICHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUYECKOTO COACpX aHUS B pa3IHUHbIX (opMaTax ¢
y4€TOM Ha3zHaYeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
dbopMy npeCcTaBIeHUs U BU3yaJIU3alUu.
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KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

OCYIIECTBISATh OOLIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOU
NeSITeTbHOCTH;

pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallUH M  CMAT4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYATbHON
paboTHI;

BBIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1LI€JIM  COBMECTHOM  JIEATENbHOCTH, OpraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHMIO: COCTaBJATh IUIaH JEWCTBUH,
pacupenensiaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO yYacTHUKAa KOMaHABI B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C TMO3UIUH HOBHU3HBI,
OPUTHHATBLHOCTH, MPAKTUYECKOI 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEAECHUE B Pa3IHMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISTh IUJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cr1oco0cTBOBaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:
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JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NESTCIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIHTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  IIO3HABAaTEIbHON  peduIicKCMH  KakK  OCO3HAHHMS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyaIlu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO TNPHHHUMATh PEIICHHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaToOB
NEeATEITLHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
NEeSATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce n0CTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN HUHTEJICKT, MIPETO0JIararoIuit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHATIBLHOE
COCTOSIHUE, BUETh HAIlPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHPOBATBCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO TN H
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIBLHOE COCTOSIHHUEC
JIPYTUX, YYUTHIBATH €r0 IIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAJIbLHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

MNPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:
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JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOU JACATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsi]i IPU pelieHuH (PU3nIecKux 3ajay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMS BEIIESCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHE, MCHApEHWE, KOHJCHCALHUs, IUJIABJICHUE, KPUCTAILIA3ALMNS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a MIPU €r0 HArPEBAHUU B 3aKPBHITOM
COCyZA€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJICKTPU3ALUA TEJ, B3aUMOJICCTBUE 3apsII0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHE, HCIOJb3Yys (DU3NYECKUE BEIMYMHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIbC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAS YHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKash MOIIMHOCTh, IIPH OINKMCAaHWW TPABHJIBHO TPAaKTOBATh
(U3UYSCKUIT CMBICT HMCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS W CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTHMU
BEJIMUYUHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIIONB3YSd (U3WYECKUE BEIMYHMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpEeaHsS
KUHETUYECKasi YHEPIrusl XaOTUYECKOTO JABUKEHHS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprusi, padora rasa,
KO3(PpGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YEMBIX BEIWYUH, HX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(bU3UYECKYI0 BETMYHUHY C IPYTUMH BEIMUYNHAM;

ONHUCHIBAaTh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYMHBI: DJICKTPUYCCKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIS, MOTEHIHUAN, PA3HOCTh MOTEHIIUAJIOB;
IpU ONMHWCAHWHM TPABWIBHO TPAKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMM;
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aHAM3UPOBATh (PU3UUYECKHUE MPOIECChI U SBICHUSA, UCIONIB3Yys (U3HUECKHEC
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, 11 u III 3akons HeroTOHA,
3aKOH COXpAHEHUSI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs HMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHUJI, TMPUHIUMI PABHOMPABHUS WHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pa3iuyarh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEIHEBHOM KU3HH;

BBITIOIHATh HKCIEPUMEHTHI [0 MCCIEAOBAaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBAaHUS, MPOBOJUTH OIBIT M
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
TOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yJbTaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII01aTh MpaBuiia 0€30MaCHOTO TpyJa MPHU MPOBEJICHUU HMCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNIB3Ysl (PM3UYECKHE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOWPATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIC sl €€ pEelICHUs, MPOBOJIUTh PAacdy€Thl U OLICHUBATH PEabHOCTh
MOJTYYE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIC 3a/1a4l: BBICTPAUBATh JOTUUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJEHHII C ONMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpPU  PEIICHUH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
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U TIPEJCTaBJICHUS Yy4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHpAa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILLEH CPeIE;

paboTaTh B TIpyNI€ C BBIIOJHEHUEM PA3JIUYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JECSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOUYECUYHBIA UCTOUYHUK CBETA, SIACpPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sipa MpH PEeHIeHUuH (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (MPOLECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEUCTBUSA TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHbIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
uHTeppepeHus, audpakuus U TOJpU3ALMs  CBETa, JHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddheKT), CBETOBOC JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHasd
PaauOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3IMYHBIX  Cped) H
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HMCTONB3YsS (U3UYECKUE BEITHYMHBIL:
DIEKTPUYECKUM 3apsll, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAS CHIla, paboTa TOKa,
MHIYKLIUS MarHUTHOrO Mojs, cuia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
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KaTyIIKH, DHEPTHsl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIeH, MEpPHOJ W YacToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpe, 3apsAl W cuja TOoKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICT HCIIOJNb3YyEeMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M MPOIECChI, HUCIOJIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHO TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX S7Ep, TpPH OMUCAaHUM TPABUIBHO TPAKTOBATh (PUIUUECKUI CMBICHT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUY€HUS M EAUHMIIBI, YKa3bIBaTh (OpPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIUYMHY C JpPYTMMH BEJIMYHMHAMU,
BBIUUCIISATH 3HAaUCHNE (PU3UUYECKOMN BEIINYNHBI;

aHAIIM3UPOBATh (PU3MUECKHE MPOLIECCHl U SIBICHHS, UCIONB3YS (U3UUECKUE
3aKOHBI M MPUHIMUIMBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATEILHOTO U MAPaJLIEIHHOTO
COEMHEHMsI TPOBOAHMKOB, 3akoH Jxoymns—JIeHna, 3aKOoH 3I€KTPOMarHUTHON
WHAYKIHUH, 3aKOH MPSMOJIMHEIHOTO pacHpOCTPaHEHUs! CBETa, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg Pororddexra,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPAaHEHHUS UMITYJbCa, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO uHMcia, MOCTynaTel bopa,
3aKOH paJMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, OO0JIACTH)
NPUMEHUMOCTH;

OTIPEETISATh HANIPABIEHNE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIS POBOTHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTh W OIKCHIBaTh H300pa)K€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHHUHA W
MPOIIECCOB C HCMOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX W3MEpPEHUH: TpPU ITOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOIBI,

OCYIIIECTBIISThH MPSMbIE U KOCBEHHBIE U3MEPEHUS (HU3MUECKUX BEIUYHH, TIPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX M3MEPEHUH: MpPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBAThH
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pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TAOIUIl U
rpauKOB, ACIAaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEAOBAHMS;

coOIr0/IaTh MpaBuiia OE30MacHOTO TpyJa MPH MPOBEICHUH HCCIICOBAHUA B
pamMkax y4eOHOTO OSKCIepUMEHTa, Y4YeOHO-MCCIENOBATEIbCKOW W TPOSKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3HUECKON MOJIENbIO,
UCTIONB3YS (hM3MUeCKHe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BBIOMpaTh (PU3UUIECKYIO MOJCIb, BBIACIATh (PU3UUECKHE BEITUYHHBI M (DOPMYIIH,
HEOOXOMMMBIC NI €€ PEIICHUS, TPOBOAUTH PACUYETHl M OIICHUBATH PEaJTbHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMUNHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATD JIOTHUYECKU HEMTPOTUBOPEUUBYIO
[EMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIIOJIB30BaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUISA TOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOW U HAy4YHO-TOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MOJTydaeMyt0 HHPOPMAITHIO;

OOBSACHATh TPHHIMIIBI JCHCTBUS MAaIllMH, HPUOOPOB W TEXHHUYCCKHX
YCTPOKWCTB, pa3jnNdaTh yCIOBHUS MX 0€30MacHOTO HMCIIOJIL30BaHUS B IMTOBCEIHECBHOU
KU3HU;

IPUBOJUTH TIPUMEPHI BKJIAJIa POCCUUCKUX M 3apYOCIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

WCITOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOMN JKU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuU ¢ IPUOOpaMU U TEXHHUYECKUMU
YCTPOWCTBAMH, JIJIi COXPAHEHUS 37I0POBbsSI U COOIIOICHUSI HOPM IKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpee;

paboTath B TpPYIIE C BBHIIOJHCHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacHpenessaTh OOS3aHHOCTH |
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIlHMsX, aJCKBATHO OIICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [IOK
) A ya https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K
HHEMAaTHKA > https://m.edsoo.ru/7f41bf72
29 JnHamixa 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OcHo €pMOJMHA 10 1
HORREEPHOAREENRE https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK

@dazoBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnutHoe nosue. DneKTpoMarHuTHas 11 1 3 bubnuorexa [JOK
) WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
9 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszueny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OcHOBBI cIENMANIBHON Teopun 4 | bubnnoreka [JOK
’ OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7f41c97¢c
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bu6mmoreka [IOK

4.2 C 4
ThoctHe atoMa https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 EtIffsJ:I/Ier:;:)SE/I;MICWC
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabubie IlpakTuueckue bp
n/n Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa O IPUPOJIE.
1 Hayunblie MeT(})]K Bl HO?I:)H:HI/UI 1 Bubnmorexa LIOK
yi A https://m.edsoo.ru/ff0c32e2
OKpYXKaroIlero Mupa
Ponb u MecTo pusuku B
) (dbopMHpPOBaHUN COBPEMEHHOU 1 bubnuoreka [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOMN JEATEIbHOCTH JIOJIEH.
MexaHnueckoe IBUKEHHE.
OTHOCHUTENBHOCTh MEXAaHHUYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE.
4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubnuoreka [IOK
JBUKECHUE. https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE | bubnnorexka [JOK
JIBI)KEHUE https://m.edsoo.ru/ff0c372¢
6 CBobomHoe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.
P . bubnmoreka [JOK
7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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[Tpuniun oTHocuTenpHOCTH ["anues.

bubmuoreka [JOK

ToukH. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPTUH

8 HNuepruanbHbIE CHCTEMEBI OTCUETA.
prt . https://m.edsoo.ru/ffO0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuna. [Tpunuun
9 cynepno3uinu cuil. Bropoi 3akoH buGnnorexa LIOK
yrep ’ p . https://m.edsoo.ru/ffO0c3be8
Hprorona juis MaTepuaibHON TOUKH

10 Tperuii 3akoH HeroToHa 11t bubnuorexa [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TsKkecTH. IlepBas kocMudeckas bubmorexa [TOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnorexa [HOK
TeJa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KosdduiuenT Tpenus.

13 Cuna Zgn OTI/IBJ'Iej)I/I(lS)I npu JIBI/I}P;GHI/II/I bubmmorera [TOK

P P https:/m.edsoo.ru/ff0c3{76
Telna B JKUAKOCTH UJIU ras3e
[TocrynarenbHOe U BpamareabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
MowmenT cuibl. ITimedo cuabl. YeaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO Tena
HMitynbsc MaTepUalbHON TOYKH,

15 CHUCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHUE
PaGora ¥ MOIIIHOCTH CHUJIBI.

16 Kunerndeckast sHEprUs MaTepruaabHON bubnmnoreka [JOK

https://m.edsoo.ru/ff0c4502
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17

18

19

20

21

[TorenuunanbHast SHEPTUsL.
[ToreHuunanbpHast S3HEPTUS YIIPYTO
ne(hOpMUPOBAHHON MPYKUHBIL.
[MoTennmansHas YHEpPrus TeIa BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIManbHBIC U HETIOTCHITUAILHBIC
cuitbl. CBs3b paboTHI
HETIOTCHIIMAIBHBIX CHJI C U3BMECHCHUEM
MeXaHU4eCKOM OHCPIrur CUCTEMBI TCII.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MCHECHHUEM MEXaHUYECKON SHEePTUH
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO JKI'YTa»

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPaHEHUS B MEXAHHUKE)

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETHUYECKOU Teopuu. bpoyHoBCcKOe
nsmxenue. uddysus.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJIEMCTBYSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonunuectBo
BemlectBa. [locrosuHas ABoraapo
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TermoBoe paBHOBecue. TemnepaTypa

24 u e€ usMmepenue. [llkana Temneparyp
Lenbcus.

25 Wneanpueiii raz 8 MKT. OcHoBHOE bubmuorexa [JOK
ypaBuenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPrUuun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napamMeTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

79 H3omponecchl B MI€alIbHOM ra3e U Ux bu6mmoreka [IOK
rpajguueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoObl e€ nm3mMenenus. KonmaectBo bubnuotexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

31 Bunae! rerionepenaun bubmmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonugecTBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenaye. AauadbaTHbIN mpoiecc
33 ITepBblii 3aKOH TEPMOJMHAMUKH U €T0 bubnuotexa [JOK
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IIPUMEHCHHUEC K U30IIpoLcccaM

https://m.edsoo.ru/ffOcSefc

HeoOpaTtumocTs nporeccos B

34 npupoje. Bropoi 3akoH bubmmorexa LIOK
Prpoae. BTOp https:/m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKU
35 [Tpuniun nevicreust u KII1/ TermoBoit bubmuorexa [JOK
MallrHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJoru4eckue npooaeMbl
TETJIOPHEPTETUKU
18 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHast pabora o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
YU ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb
[InaBnenue u KpucTamIM3aLuUs.
bu6mmorexa [IOK
43 Y nenpHas TEIoTa MIaBJICHHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 VYpaBHeHHe TeI0BOro 6anaHca bubnnorexa [JOK
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DIeKTpu3alus Teil. DISKTPUIECKUN

https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK

45 3apan. /JIBa BUIa DIIEKTPUUYECKAX
pan. Ji A P https://m.edsoo.ru/ffOc6bcc
3aps0B
ITpoBOHNKH, TUDIICKTPUKU U
46 n(f)n OBOJHHUKU 3aK(I))H COXpaHEHUA buGnnorexa LIOK
yip 8 ’ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsa10B. 3aKoH
47 Kynona. ToyeuHEIN SIIEKTpHYECCKUN bubnmorexa LHOK
y ' p https://m.edsoo.ru/ffO0c6ce4
3apsia
Hanpsisk€HHOCTB MEKTPUYECKOTO
43 nons. [TpuHuun cyneprno3uuuu bubnunoreka [JOK
ANEKTPUYECKUX Tonel. JInnun https://m.edsoo.ru/ff0c6df2
HAPSHKEHHOCTH
PaGota cui 31eKTpocTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmnorexa LIOK
) HHaJL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITIpoBOIHUKH U UANIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubnmnorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHneHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD TIIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
A pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabGoparopnas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHAEHcaTopa"
54 [TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE
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55

56

57

KOH/ICHCATOPOB, KOIIMPOBAJIBHOTO
armapara, CTpPyHHOTO IpUHTEpA.
DNeKTpOCTaTHYECKAsl 3aIIUTA.
3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBHUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bubmuorexa [JOK

0.5
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexkTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! TPOBOAMUMOCTH TBEPIBIX
MeTaIJI0B. 3aBUCUMOCTH
CONPOTHUBIICHUS METAJIIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

60

61

DIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3J€KTPOHHBIX TYYKOB

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

40

bu6nmmoreka [JOK




pUMecHast MPOBOAMMOCTh. CBOWCTBA
p—n-niepexona. [lomynpoBogHUKOBBIC
PUOOPHI

DNEKTPUUECKUH TOK B pacTBOpax U

https://m.edsoo.ru/ffOc84ae

& paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS JUCCOLALIMSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CaMocCTOsITeIBHBIN U | bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue Npuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O06o0maromuii ypok | bu6mmoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas pabora no reme

66 «Qnektpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast | bubnnorexka [JOK
pabota o Teme "DIeKTpoAHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnuotexa [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontposbubie IIpakruueckue i[;;:eﬂl/lﬂ :)lg;)l;l:())l:;fenbnme
padoTbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMo/ieiicTBue. MarHuTHOE ToJIe. | bubmuoreka [{OK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIMH
MarsuTHO€ noJje IpOBOJHUKA C

) ToKoM. OnbIT Dpcresa. | bubnuoreka [IOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue | | bubmuoreka [IOK
MarHUTHOTO ITOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubnmnoreka HOK
«HccnenoBanue nemcTBus https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YacCTHILY. | bubmuorexa [JOK
Cuna Jlopenmna. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpomMarauTHas HHAyKIUs. [loTok |
BEKTOpa MarHUTHON uHAYyKIuu. I1C

42




WHAYKIUU. 3aKOH JIEKTPOMArHUTHOMN
unaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue SBiacHUS
AJIEKTPOMArHUTHON MHTYKIIUN))

bubnunorexa LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOBUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIMOHHAs I1€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS)

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
DneKTpoOMarHuTHasi MHIYKIUS»

CB0OOIHBIE MEXAHUYECKUE
kosebanus. ['apmoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHHi.
[IpeBparenue sHepruu

JlabopaTopHas pabota
«UccnenoBanue 3aBUCUMOCTH
Meproja MajbIxX KoyiebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH B MacChl TPy3a»

43

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcad58

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcaf06




14

15

16

17

18

KoneGarenbubiii koHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
UJCAIbHOM K0JIeOaTeIbHOM KOHTYPE.
AHaorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICATBHOM
KoJe0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux
KosiebaHusAX. BbIHyX1eHHbIE
MexaHu4eckue kKonedanus. Pe3onanc.
BbIHYX1€HHbIE 37IEKTPOMarHUTHbIE
KoseOaHus

Ilepemennsblit Tok. CHUHYCOUJAIbHBIN
IEpEMEHHBIN TOK. MOIITHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIIIEE 3HAYEHNUE CUIIBI TOKA U
HANPSHKEHUS

Tpaucpopmarop. [Ipoussoacrso,
nepeaaya v norpedieHue
ANEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKH NTPU
IIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus

44




OJICKTPOSHEPIHU B HOBCCI[HGBHOﬁ
KHU3HU

MexaHnndeckue BOJIHBI, YCJIOBUSA

)1 pacnpoctpanenus. [lepuon. Ckopocth Bu6mmoteka [JOK
pacrpocTpaHeHus U JJIUHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJIHBI

” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX

23 CBOMCTBA U CKOpoCTh. [1Ikana bubmmorexa [IOK

https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBsi3u. Pagmonoxkarus

)5 KonTponbhas padota «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoCTpaHEHHE

26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Todeunblil ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS

27 cgera. [locTpoenne n3odpaxxeHuii B bubmmorexa [TOK

https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomnenue cera. [lomHoe

73 BHYTpEHHee oTpaxkeHue. [IpenenpHelii bubmuorexa [JOK
YIOJI HOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS

29 JlaGopatopnas pabora «3mepenue bubmuoteka [IOK
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IIOKas3aTeiid MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a

Jlunssl. [TocTpoenue n3odpaxxeHuil B

. bubnuorexa [{OK
30 nun3e. Dopmysa TOHKOM JIMH3BI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
JlaGopaTopHas pabora
31 «HccnenoBanue cBONWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBera. CloXHbBINA COCTaB
1 oenoro ceera. L[er. JlabopaTopHas
pabora «Habmoienue nucrepcun
CBETa»
13 Nnrtepdepennus creta. dudpaxims bubmmoreka [JOK
ceera. JludpakinonHas penéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bu6moteka [JOK
[Tonsapwusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOMCTBA U
YCJIOBHS UX 0€3011aCHOTO MTPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [TocTymarel bubnmnorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpAILEHUE brbmorexa [OK
p p https://m.edsoo.ru/ffOcfad?2
JUTUHBI
OHeprusi ¥ UMIYJIbC PETATUBUCTCKOMN
. bubnuotexa [JOK
38 yacTULbl. CBSA3b MAacChl C YHEPTUEH U

HUMITYJIBCOM. SHCpFI/IH ITOKOA

46

https://m.edsoo.ru/ffOcfc68




Kontponbhas padota «OnrTuka.

39 OCHOBBHI cieTHaaTbHON TEOPHUH 1 bubmorexa LIOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTHY
40 ®oronsl. opmyna [1nanka. Jneprus Bu6mmoteka [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE 56 [TOK
HOJIHOTEKA
41 orod(ddexrra. OmniTe! A. I.
¢ b https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHEBI poTodrddexTa. YpaBHeHHe
42 BﬁHmTegl)Ha ng(bomaq)g)ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢potospdexra
Jasnenue ceera. Onbitsl [1. H.
. bubnnorexa [IOK
43 JleOeneBa. Xumudeckoe IeiicTBre
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
(boTorMeMEeHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoteka IIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmIBITEI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pOOpA p 1 https://m.edsoo.ru/ff0d091a
[lmanerapnast MoJienb aToMa
bu6nunorexa LIOK
47 I1 b
OCTYJIaThI bopa https://m.edsoo.ru/ff0dOafa
Hznydenne u nornoiieHue (pOTOHOB
yi b bubnunorexa LIOK
48 MpY NEPEXO0e aToMa C OJTHOTO YPOBHS

SHEPTUM Ha Apyroi. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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49

50

BoHoBEIE cBOVicTBa YacTULl. BOIHEI
ne bpoiina. KopnyckynspHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHHE

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OMBITEI

Pesepdopna no onpesnenenuto cocraBa
PaMOAaKTUBHOIO U3TyYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOca8

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

51

CoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. BnusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIHN OeTa-
pacnan. I'aMmma-u3nydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIi
peaktop. [Ipo6ieMbl, MepCIEeKTUBHI,
AKOJIOTHYECKHE aCIIEKTHI SACPHON
SHEPTEeTUKU

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrisiit cton «®yHaameHTanbHbIe
B3auMOJIeUCTBUSA. EQMHCTBO
(bu3MUeCcKoil KapTUHBI MUPA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gnoro neba. Co3sesnus,
SlpKI/Ie 3Bé3}II)I, IJIaHETHI, UX BUAUMOC

48




JABHKCHUC. ComnHeuHas cucremMa

56

57

Comnnne. ConHeyHas akTUBHOCTb.
Ncrounuk sneprun CoiHua u 3BE371

3BE37bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [NIABHON
IIOCJIEIOBATEILHOCTU. BHyTpeHHee
cTpoenue 3BE31. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKIACHUN 1
sBosrouny ConHua u 3BE3]1

58

59

60

Muneunsiii [Iyte — Hama ["anakruka.
[Tonoxenue u npuxenne CosHua B
lNanmaktuke. ['anmaktuky. YEpHbIe IbIPHI
B s/Ipax rajJakTHK

Bcenennas. Pazberanue rainakTHk.
Teopus bonpmoro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPU3UKU»

62

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

49




64

65

66

O6o0maromuii ypok. Pois
(dbuzuveckoit Teopuu B (hopMUpPOBAHUHT
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOIC

PesepBHbIil ypok. MarautHoe noie.
ONEeKTPOMarHuTHAasE NHIYKIHS

67

68

Pesepubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

50

bubnuoreka [IOK
https://m.edsoo.ru/ff0d 1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3marenbeTBo
«IIpocsemenue»

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/
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JUCT ®PUKCUPOBAHUS U3MEHEHUHA U TOMTOJTHEHUI

B PABOYEM MPOT'PAMME.
Ne Hara Tema ypoxa. dopma [Ipyuunna
/1 MIEPEHECEHHOTO KOPPEKIIHH. KOPPEKIIUH.

ypoKa.
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