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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHON pabdoueil MmporpaMMbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernoJilaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO - HAy4yHOW KapTHHBI Mupa oOyuwarommuxcsi 10—-11 kmaccoB mnpu
oOyueHuu ux (usnke Ha 0230BOM YPOBHE Ha OCHOBE CUCTEMHO - JAESITEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3ysbTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€l (DUBMKU C €CTECTBEHHO - HAyYHBIMU Y4YeOHBIMH MpeameTamu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nkKay 1mo rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKH — CHCTEeMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBII METOJ1 MO3HAHUS MPU BBHIMOJHEHUH UMU YU4E€OHBIX UCCIIEI0BaHUMN.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3/ieioB (U3UKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUEecKue TeopuH ((POopMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, MJisl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW H
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YIENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DOI'OC COO k MarepuaabHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO - HAy4yHOTo Iukia. B kabunere (Qpu3uku TOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHHE (opMHpYEeTCs B COOTBETCTBHHU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHME JII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJbI, PAa3BUTHE WX HHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHeM CIeAYIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

[Iporpamma paszpaboraHa ¢ ydeTroM mnpumeHeHust obopyaoBanus TOUKA
POCTA



COJEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (PHU3UKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIeHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWEe  MarepualibHOM TOYKHA 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WLIKOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanne TBUKEHUH C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.



Habmronenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ YIIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HNPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBM>)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU JKUJIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuina. [lpuanun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. KoaddumumenT tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOTrO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcmoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHuyeckrue yCTpPOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMaiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopnsle pabomol
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N3yuyenue nBukeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3rHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PaGora cuibl. MOIHOCTB CHJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 HW3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas SHEPIUs yIpyro
neopmupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  Ccuibl.  CBsi3b  pabOTHI
HEIMOTEHIUAIBHBIX CHJI C M3MEHEHUEM MEXaHUYECKOW SHEPIHHM CHUCTEMBI TElL
3aKOH COXPaHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IPY>KUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEeHIMATILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEpPIruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMHUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoynoBckoe maBmxkenue. [quddysusa. Xapakrep ABMKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUU HUACAIBHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpEeHEd KWHETUYECKOM SHEpPrHuHM TEIUIOBOIO JBMXKEHHS dvactul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJNYECTBOM
BenlecTBa. ['paduueckoe NpencTaBI€HHE H30IPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKly TTapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U cocoObl e€ n3mMeHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHH s
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[lonatue 00 agmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre mepBOro 3aKOHA TEPMOJMHAMUKHM K u3omporeccam. ['paduueckas
UHTEpIpeTanus paboThl rasa.

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

TeroBsle  MammHbl.  IIpyuHIMOBI ~ OEWCTBUS  TEIUIOBBIX — MAlIMH.
ITpeoOpa3oBanus HSHEpruv B TEIUIOBBIX MamuHax. Koap@uiueHt mnosne3sHoro
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nevctBus TemwtoBod mammHbl. [{ukn KapHo m ero ko3¢ UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

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

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPrUM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnpIT 1o anauabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusn eéeuyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXXHOCTh BO31yxa. HacelueHHsli map. YjaenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHM30TPONUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayum3anus. Y aenbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: 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.

Hab6nronenune HarpeBaHus U MJIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pasnen 4. dinekTpoguHaMuKa
Tema 1. Inekmpocmamuka



OnexTpuzauus Tesl. OJIEKTpUYecKWil 3apsn. JlBa BHIOA 3IEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, OUAIEKTPUKUA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUUYECKU 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHuun
CYNEPHO3ULIUNA INEKTPUYECKUX MOJEH. JIMHNM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JvanexTprdyeckasl MpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIeKTpPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITTOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJJACTHH, PACCTOSHUASI MEXAY HUMH U JUAJIEKTPUUYECKONW MPOHNULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIAa U BHYTPEHHEE COMPOTUBIECHHWE HMCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpUUYecKo nenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.
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DOnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIjiaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

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

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIIPOBOAHUKOBBIN THOM, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBHUCHUMOCTb COIIPOTMBIICHUS LWIMHAPUYECKUX HPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CmMemaHHOe COeTMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEN CHUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6mronenne amekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OuonoTNY, XUMHUH, TeoTpadun ¥ TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIuS,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX MPOECKLIUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.
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buonoeus: mexannueckoe ABUKEHUE B KUBOHW mpupoje, nuddysus, ocMoc,
TEIUI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaur, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SABJICHUS B )KUBOUM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBH)KCHUH C HMCIOJIb30BAHHEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOIUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JIpyTHe€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelcTBHE  TOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMND cyneprno3unun
MAarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJIe TMPOBOAHWMKA C TOKoM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJICHUE. [[BUKEHHUE 3apsSKEHHON YaCTUILIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKOUU. IlOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs CUla HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu dapanes.

BuxpeBoe nsnektpuyeckoe IMoje. IDICKTPOABWKYILAS Cuia HWHAYKUIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.
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NHOyKTUBHOCTh.  SIBIEGHHME CAMOMHIAYKUWHU. OJIEKTPOABMXKyLIas  cujia
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUIL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumozencTBre I1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebarenpHast cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIEeOaHUA.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrummtyaa u (aza KojaeOaHUM.
IIpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanwmii. [IpeBparieHue sHEpruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aTyXaronux KoJieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii  TOK. CHUHYCOMJANBHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKEHUS.
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Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
HCIOJIb30BaHUs JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHu4eckre yCTpOHCTBA M NPAKTHYECKOE IPUMEHEHHE: DIICKTPUUYCCKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHCTEMBbI (TIPYKUHHBIM WM
MaTeMaTHYECKUI MasTHUK).

HaoGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMmsl (3aBUCHMOCTH CHJIbI TOKA U HAIPSHKEHUSI OT BPEMEHHM) ISt
AIIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

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

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

Tema 2. Mexanuueckue u 31eKmpoMazcHUmMHbLe 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss | JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxims MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIyYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarautHo#t BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHUE, MpeoMJIeHUe, NoJsapusanus, Judpakius,
unTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPpOMAarHuTHBIX BOJIH. IIprMEHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE WU MEAMIIMHE, paaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu
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O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue orpaxkeHus: U MpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u qudpakiuid MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
npesioMJICHUE, MoJspu3anus, Tudpakius, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHoU cpene. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJIICHUS CBEeTA. AOCOTIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. [Iger.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
pacCcTosIHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HaOMIOACHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITongapu3zauus csera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, Jya,
doToamnmapat, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssiMOIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKorna, TeJIeCKona.
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Hab6mronenue naTepepennm cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIbIO MTPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol
N3Mepenue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

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

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTULIbI. DHEPTUS
ITOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTON. DHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dboroaddexra. YpapHenue DiHmrerHa s Gortoaddexra. «KpacHas rpaHuia»
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE MpUMEHEHHUe: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHETO (oToddhdeKTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mormomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousHoBBIE cBOVicTBa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Hab6nronenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOXKHOCTh CTpoeHUs sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sigpe. SnepHbie cuibl. JledexTt maccer spa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [Ipobnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTUYECKUE ACTIEKThI AIE€PHOMU SHEPTETUKHU.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE TO3UTPOHA.

MeTtonpl HaOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuueckue yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buinibcona, siiepHbIil peakTop, aToMHast Oomoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).
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Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

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

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

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIaBHOW 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 T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

HabGmrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromnee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATUYECKOU c(hepax nesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTHUHE MHPA, POJIb PU3NUECKOU TEOPUH
B (opMHUpOBaHMM MPEACTABICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce ocyliecTBIsiETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMoTe3a, (hu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

18



Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
OTIpe/IeIICHNE TUIOIIAIN TFIOCKUX (GUTYp B 00BhEMA TEll.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBJICHUS B KUBOUM MPUPOAE, NCUCTBUEC
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS. CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaIu3.

l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MATHHTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JUHUM DJCKTpOINEpeaady, TEHEpaTop IMEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHAs OaTapes.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npenmera «Dusukay N0KHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IlecTBa, pacUIupeHHe >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKA O0YyYaIOIIEeTOCsl KaK aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NI€STEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEeSITETbHOCTH YUYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

20



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucyiero pu3n4Ieckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm MnpodecCHOHANbHONU AESTEIBHOCTU, B TOM
YHClIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

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

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOJIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHHe OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMNpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IMpOIIEcCe
u3ydeHus: (QU3MKA ~ OCYHIECTBISATH  HPOEKTHYHD M HCCIEAOBATENIbCKYIO
NEeATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JlornyecKue AeiicTBUA:
CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEIU JACATCIBHOCTH, 33J1aBaTh IIAPAMETPbl M KPUTEPUU HX
JIOCTH>KCHUSI;
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATH PUCKH TTOCIICICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
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Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMU TMOHATHSIMH W METOJaMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEP:)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHHUA TO (QU3UKE B MPAKTUYECKYIO 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

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

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMIHBIX BHIOB U (popm
NIPEICTABIICHNUS;

OLICHUBAThH JOCTOBEPHOCTHh NH()OPMAIINH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PELICHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
dbopMy nIpeCcTaBICHUs U BU3yaJIU3alUu.
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KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

OCYILIECTBIATH OOIICHUE HA YpOKaxX (PM3UKH U BO BHEYPOUHOI 1€ATEIHHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOM M MHJMBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jieHa KOJUIEKTHBA;

OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTUKEHMIO: COCTaBJATh IUJIAH JIEWCTBH,
pacnpenensaTb poid ¢ y4ETOM MHEHMM y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IMPOEKTHI, OLEHUBaTh HUAEH C MO3ULIUU HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh PUOOPETEHHBIN OMIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTU
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTD,

OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;
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BIAJCTh HAaBBIKAMH  TIO3HABATEIBLHON  pediieKCuH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIICHUS IO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHallM3e pe3yibTaToB
NeSATEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K konmy oOyuyenus B 10 kyacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTbh COPMUPOBAHHOCTh Y 00Y4AIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUHUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3aps]l IPU PEIICHUU PU3NIECKUX 3a]1aY;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJMHEIHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 10 OKPY)KHOCTH, HHEpLus,
B3auMozeicTBre Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HAIPEBAHHMH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIAPEHUE, KOHJEHCALMS, IUIABJIEHUE, KPUCTAUIM3alus, KUIIECHUE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZE, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IpOLEcCcax,
AIIEKTPU3ALUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

OMKCHIBATH MEXAHUYECKOE JIB)KEHHE, WCIOIb3Ys (DU3NUECKUE BEIIMYMHBI:
KOOpJIMHATa, MYTh, NEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC T€JIa, KHHETHYECKasl DHEPrus, NOTCHIMAIBHAS 3HEPIUs, MEXaHUYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(GU3MYECKUI CMBICT HMCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS W E€IMHULIBI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (U3MUECKHE BEJIMYMHBL: JaBJICHHWE ra3a, TeMIeparypa, CpenHss
KMHETHYECKasi HEPIrusi XaOTUUYECKOrO0 JBHXKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; NpU ONHUCAHUU
NOPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HUCIHOJB3YEMbIX BEIUYHMH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
sBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NUYECKUE BEIUYUHBL: IJIEKTPUUYECKUI 3aps,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
Ipy ONHCAHWM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JTaHHYI0 (PU3MYECKYIO0 BETUUYHMHY C IPYTUMH BEIUYUHAMM;

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (U3UYECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMII CYNEPHO3ULUN CHJI, MPUHLUUI PABHOINpPABUS HHEPLUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIEpaTypoH, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
AIIEKTPUYECKOTO 3apsna, 3akoH KyinoHa, mpu 3TOM pasiauyarh CJIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS MAaIlUMH, MHOPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHMS B
MOBCEIHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOr0 OOOpYyIOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYMHAMH  C
UCTIONb30BAaHUEM TPSIMBIX HM3MEPEHUMH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH B
BUJIE TaOnuIl U rpaduKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

co0o1aTh mpaBuja 0€30MacHOro TpyJa MpU MPOBEIECHUHN UCCIEIOBaHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJB3YS (hHU3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 331a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacyE€Thl M OLIEHUBATh PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;

peliaTh KaueCTBEHHBIE 331a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;
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PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIET0 MUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0
MOBEJICHUS B OKPY>KalOILIEH CpelIe;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOM TPOOIEMBI.

K xonmy oOyuyenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
bu3HYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIN UCTOYHHUK CBETA, siA€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pEelIeHUH (PU3NYECKUX
3a/ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3YAd (U3UUYECKUE BEIMYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AIEKTPOABIKYIIAS cuja, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYILIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsiji M Cujla TOKa B MpOoIEecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHWS W €IUHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJINYHMHAMM;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBICHUS U MPOLECCHl, HUCIOIb3YA
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]T TIoJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Iep, IPU ONHUCAHWHM TPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (DU3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3HUECKUE
3aKOHBI M MIPUHLMIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaIeIbHOrO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUsI AHEPryH, 3aKOH COXPaHECHHUS MMITYyJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHE M YCIOBHUS (TpaHUIBI, 00JIACTH)
MPUMEHUMOCTH;

ONpEACsATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIsSI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATD DKCIICPUMEHTHI 10 HCCIICIOBAHUIO (DH3WUECKUX SBJICHUN M
MPOLIECCOB € HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU ITOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIMYUH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIHOJb30BaHUEM
OPSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;

28



coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH W
duznueckue BICHMUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOIr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NJII COXPAHEHMSI 3I0POBbsSl M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaThb B TIpymle C BBHIMOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAaHUPOBATH JIESITENIbHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJIeKBATHO OIICHUBATH
BKJIAJl KQXJ0r0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMAaTPUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U Kontpoa | IIpakruu (uudposbie)
n/n TEM NMPOrpaMmabl Bceero bHbBIE ecKue OcHOBHbIE BH/IbI IESITEJILHOCTH yqamnxcﬂl oﬁpasoBaTean
padoTbI padoTbI ble pecypcsl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
Pa6oTa B rpyrmrie o moaroToBKe KOPOTKHUX Bubmmnoreka
®H3I/IKa M METOIbI Hay[IHOFO coo0mIeHui 0 POk U MECTE (bl/ISI/IKI/I B HOK
1.1 2 MIPaKTUYECKON JEeSITETbHOCTH JIFOJEH. .
ITO3HaHHA OcBoeHHE OCHOBHBIX IPUEMOB PaOOTHI C https://m.edsoo.ru/
uuQpoBoii naboparopreii Mo pusmKe. 7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
l'[pose;(er—me 9KCIIEPUMEHTA: U3YUCHHE HEPABHOMEPHOI'O
JBVOKEHHS C LICJIBIO OTIPEACIICHUS MTHOBEHHOM CKOPOCTH;
HCCJICIOBAHUE COOTHOIICHUS MEXKY ITyTAMH, HpOﬁHeHHLIMH
TEJIOM 3a IIOCJIE€10BATENbHbBIE PABHBIE IPOMEXKYTKH BPEMEHH MTPH
PaBHOYCKOPEHHOM JBHKEHHH C HAYaJIbHOH CKOPOCTBIO, PABHOU
HYJIIO; UByYEHUE IBUKCHUS 1IapUKa B BSI3KOM KHAIKOCTH.
OOBsiCHEHHE OCHOBHBIX MPUHIIMAIIOB JIEHCTBUS
TEXHUUYECKHX YCTPONCTB, TAKUX KaK: CIIUAOMETD, bubnuoreka
LICTIHbIE U PeMEHHBIE TIepeJaull JBIKCHUS; U HOK
2.1 Kunematuka 5 ycIoBuil UX 0€30MacHOTO MCIOIb30BaHHSA B

[IOBCEIHEBHOM KM3HU.

Pemennie pacu€THbIX 3a7a4 ¢ SBHO 3aaHHON
(hU3HUIECKON MOIETBIO C HCTIOIb30BaHUEM
OCHOBHBIX ()OPMYJT KHHEMATHKH.

[MocTpoenue u aHamKM3 rpahuKOB 3aBHCUMOCTEMH
KAHEMAaTHYECKUX BEJTMYHH OT BPEMEHH.
PacrnioznaBaHue (hM3NUECKUX SIBICHUHN B y4eOHBIX
OTIBITaX ¥ OKPY’KAIOIIEH KU3HHA: paBHOMEPHOE H
PaBHOYCKOPEHHOE NPSIMOIMHEHHOE ABHKEHHE,

https://m.edsoo.ru/
741bf72
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CBOOOTHOE TTaZieHHeE Tell, ABMKEHHE T10
OoKpyXHOCTH.ONHCaHNe MEXaHHIECKOTO JBIKEHHUS
C UCIIOJIb30BaHUEM (PU3MYECKUX BEITHYMH:
KOOpJMHATA, MyTh, IEpEMEIIEeHHE, CKOPOCTh,
YCKOpEHHE.

Pabora B rpymnmax npu INIaHUPOBaHUH, TIPOBEICHUH
U MHTEpPIPETAINH Pe3yIbTaToOB OIBITOB U aHAJH3e
JIOTIOJTHUTEIHHBIX MICTOYHIKOB HH(OpPMAIHH 110
TeMe

2.2

JnHamMuka

IIpoBeneHre SKCIIEpUMEHTA: UCCICJOBAaHUE
3aBUCUMOCTHU CUJI YNIPYTOCTH, BO3HUKAIOIIUX

B IIPY>KHHE U PE3MHOBOM 00pasIie, OT UX
nedopManyy; n3y4eHue IBIKeHUs Opycka

10 HAaKJIOHHOH INIOCKOCTH; UCCIIEA0BAHNE
YCIIOBUI paBHOBECHS TBEPIOTO Tea, UMEIOLIETO
OCb BpAIlIEHUSL.

OOBbsicHeHHE 0COOSHHOCTEI PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO IIPSIMOJIMHEHHOTO ABUKEHUS,
CBOOOHOTO MAZEHUs TEl, JBHKCHHS

0 OKPYXXKHOCTH Ha OCHOBE 3aK0HOB HpoTOHa,
3aKOHAa BCEMHPHOTO TATOTEHHSI.

OOBsiCHEHHE OCHOBHBIX NPUHIIMAIIOB JIEHCTBUS
TEXHMYECKHX YCTPONCTB, TAKUX KaK MOIIMITHAKHY.
OOBsICHEHHE JIBIDKCHUSI UCKYCCTBEHHBIX
CITyTHHKOB.

Pemenne pacu€THbIX 3a7a4 ¢ ABHO 3aaHHON
(hu3IIEeCKOif MOJETBIO C HCHOIB30BaHHEM
OCHOBHBIX 3aKOHOB M ()OPMYJI TUHAMHKH.
Pacrio3HaBanue Gpu3nUeCKUX SIBICHUH B y4eOHBIX
OIBITaX ¥ OKpPY>KaroleH xU3HU: HHEpLUs,
B3aUMOJICHCTBHE TEIL.

AnHanmu3 Gu3nYecKuX MPOIECCOB U SIBICHUI

C UCIIOJIb30BaHUEM 3aKOHOB U IIPUHIIUIIOB:

3aKOH BCEMHUpPHOTO TsArotenus, I, 11 u 11

3akoHbl HpI0TOHA, IPUHIUI CYNEPIO3ULIMU CHIL,
IIPUHLIMII PAaBHOIIPABHOCTH MHEPLUAILHBIX CUCTEM
OTCUéTa.

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

2.3

3aKOHEI COXpPAaHCHUS B
MEXAaHHUKEC

IIpoBeneHne KCIIepIMEHTA: U3yIEeHHE a0COITIOTHO
HEYNPYTOro yJaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHAKOB; FCCIICOBAaHUE CBSI3H pabOTHI
CHJIBI C U3MEHEHHEM MEXaHW4eCKOH SHEPTHH Tela

bubmmoreka
HOK
https://m.edsoo.ru/
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Ha IIpHMepe PACTSHKEHHST PE3HHOBOTO KTyTa.
Pemenne pacy€THBIX 3a1a4 C SIBHO 3aJaHHOM
(hu3HIecKoif MOJETBIO C HCIOIB30BaHUEM
OCHOBHBIX 3aKOHOB ¥ ()OpMyYJI AUHAMHUKH U 3aKOHOB
COXPAHEHHUS.

Pemenne kauecTBEHHBIX 331a4 C OITOPOi Ha
H3yYeHHBIE B paszene «MexaHuKa» 3aKOHHI,

3aKOHOMEPHOCTH U (1)PI3PI‘ICCKI/IC SIBJICHUA.

Onucanre MeXaHHIeCKOT0 JBHW)XCHUA C
HCIIOJIb30BAHUEM (bmnqecxnx BCIINYHH:
MIIYyJIbC T€J1a, KHHETUYECKAst SHEPIUs,

TMOTCHIIUAJIbHAS DHEPTUA, MEXaHUYECKasA paGOTa,
MEXaHHYCCKasA MOIMHOCTD.

Ananmmz (l)I/ISI/I‘-IeCKI/IX IpOoUECCOB U SIBJICHUH C

HCHOJIb30BAHUEM 3aKOHA COXPAHECHHS
MEXaHNYECKOI YHEPTHH, 3aKOHA COXPaHCHUS
UMITyJIbCa.

OOBsCHEHHE OCHOBHBIX MPHHIIUIIOB JICHCTBHS

TEXHUYCCKUX yCTpOﬁCTB, TAaKHX KaK: BO}IOMéT,

KOTIE, NMPYKUHHBIN ITUCTONET.
OOBsiICHEHHE ABIKECHHUS PaKeT C OTIOPOi Ha
U3y4eHHbIC (PH3HUECKUE BETHYMHBI U 3aKOHBI
MEXaHUKH.
Hcnonb30BaHue NPH MOATOTOBKE COOOIIEHUH O
NPUMEHEHHHU 3aKOHOB MEXaHUKU COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTHIT 1UIs TOUCKA,
CTPYKTYPHPOBAHHMS, HHTEPIPETALIMI
U NIpEJICTaBICHNUS HHPOPMALIUH, KPUTHYECKHI
aHAJIM3 [TOJTy4aeMoi HH(GOpMAaLUH

7f41bf72

Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMMUKA
IIpoBeneHME SKCIEPUMEHTA: ONIPE/IENEHUE MACChI
BO3/[yXa B KJIACCHOM KOMHATE Ha OCHOBE bubnunoreka
OCHOBBI MO JIEKYJISIPHO- n3MepeHnit 00bEMa KOMHATEI, aBICHUS HOK
3.1 9 U TeMIIEpaTypsl BO34yXa B HEH; UCCIIEI0BAHUE

KHUHETHYECKOM TCOpHUUn

3aBUCHUMOCTHU MEXY IapaMeTpaMUu COCTOSIHUA

Pa3peXeHHOro rasa.

OOBsICHEHHE OCHOBHBIX MTPUHIIMITOB JCHCTBHUN

https://m.edsoo.ru/
7f41bf72
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TEXHUYECKHUX yCTPOHCTB, TAKUX KaK: TEPMOMETpP U
0apoMeTp; U YCIIOBHI HX O€30MacHOTO
WCIIOJIb30BAHUS B TOBCEAHCBHOM KU3HH.
Pacro3HaBanue GprU3NUECKUX SIBICHUI B yUeOHBIX
OMBITAaX U OKpY)Karouen xu3Hu: quddys3us,
OpOYHOBCKOE JIBU)KCHHE.
OmnncaHue TEIIOBBIX SBJICHHH C MCHOIB30BaHHEM
(hU3MYECKUX BEJIMYMH: TaBJICHNE Ta3a,
TeMIIepaTypa, CpeIHss KHHETUIECKas SHepTrus
Xa0TUYECKOTO ABHKEHUS MOJIEKYII,
CPEIHEKBAAPATUIHAS CKOPOCTh MOJICKYJI.
Anann3 pU3NIECKHX IPOIECCOB U SIBICHUN
C MCIOJIb30BaHUEM MOJICKYIIPHO-KHHETUUECKOH
TEOPHH CTPOEHUS BEILIECTBA, [A30BbIX 3aKOHOB,
CBA3M CpelHEeN KUHETHYECKON SHEPTUHU TEIJIOBOTO
JIBIDKEHHS MOJIEKYJI C a0COIIOTHOM
TeMIepaTypou.
Pemenne pacuéTHBIX 3aJau C BHO 33/1aHHOM
(hU3MYECKON MOJIETBIO C HCHOJIB30BaHHEM
ocHOBHBIX nonioxenuit MK T, 3akoHOB 1 popmyn
MOJICKYJISIPHOH (DU3UKH.
Pabota B rpynmax npu raHUpOBaHHH,
MIPOBEICHUN W MHTEPIIPETALNH PE3YIIbTATOB
OIBITOB M aHAJIM3€ IOTIOJHUTENILHBIX HCTOYHUKOB
nH(OpMAIHH 110 TEMe

3.2

OCHOBBI TEpPMOAMHAMUKHI

10

[IpoBeneHne y4eHNIECKOTO IKCIIEPUMEHTA:
HU3MEpEeHue yIeNbHOMN TeINIOEMKOCTH BEILECTBA.
OO0BsACHEHHE OCHOBHBIX MTPUHIIUITOB JCHCTBHS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: ABUraTellb
BHYTPEHHErO CrOpPaHus, OBITOBOM XOJIOIUIbHUK,
KOHIIUIIMOHED; U YCIOBHUiT HX 6€30MacHOro
HCIIOJIB30BAHUS B TOBCEAHEBHOM JKU3HU.
OnvcaHne N3y9eHHBIX CBOHCTB TEI U TEIUIOBBIX
ﬂBJ'leHI/lI\/'l C UCIIOJIb30BAHHUEM q)H3quCKHX BCJIIMYHH:
JIaBJIEHHE ra3a, TeMIepaTypa, KOJIUYeCTBO TEILIOTHI,
BHYTPEHHSAS HEPrusl, paboTa rasa.

Pemennie pacu€THbIX 3a7a4 ¢ IBHO 3aaHHON
(huzuvecKoi MOAEBIO C HCTIOIE30BaHHEM
OCHOBHBIX 3aKOHOB H (hOpMYII TEPMOJANHAMUKH.
Perienne kauecTBEHHBIX 33/1a4 C OMOPOH Ha
u3yueHHbIe B pa3zene «MoekynspHas Gu3nka u
TEPMOJMHAMHUKA) 3aKOHBI, 3AKOHOMEPHOCTH U

Bbubnnoreka
1HOK
https://m.edsoo.ru/
7f41bf72
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(hu3IYeCKye SIBICHHS.
Pabora B rpymnmax npu aHanu3e JOIOJHUTEIBHBIX
HCTOYHUKOB MH(OPMALIIH 110 TEME

3.3

ArperaTHbIe COCTOSHUS
BeniectBa. Pa3oBrle
IEPEXOabI

[IpoBeneHne sKCIIepIMEHTa: U3MEPEHHE
OTHOCHTEJIBHOH BIaXKHOCTH BO3/TyXa.
OOBsicHeHHE OCHOBHBIX IIPHHIIAIIOB JIEHCTBUS
TEeXHUYECKHUX yCTPOHCTB, TAKUX KaK: THTPOMETP U
MICUXPOMETP, KAIOPUMETD; U YCIOBUI NX
6€30MacCHOT0 UCIIOIb30BAHUS B IOBCETHEBHOM
JKU3HU.
OnucaHue NPUHIUIIOB MOTYyYESHHUsI COBPEMEHHBIX
MaTepHaoB, B TOM YHCIIe HAHOMAaTEPUAaJIOB.
Pemenne pacu€THbIX 3a1a4 ¢ ABHO 3aaHHON
(hu3HIEeCKOi MOJETBIO C HCIOIB30BaHUEM
YpaBHEHHS TEIUIOBOTO OanaHca.
Pemenne kauecTBEHHBIX 33/1a4 C OITOPOi Ha
N3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1
(usmyecKye SBICHUS 10 TEMe.
PacrnioznaBanue (hM3NUECKUX SIBICHUHN B y4eOHBIX
OTIBITaX U OKPYKAIOIIEeH JKU3HU: Jedopmariys
TBEPABIX TEJ, HATPEBAHUE U OXJIAXKACHHE Tell,
N3MEHEHNE arperaTHbIX COCTOSTHHI BeIlecTBa 1
00BSICHEHHE UX Ha OCHOBE 3aKOHOB U (hopmy
MOJIEKYJIIPHON (PH3UKH.
Hcnons3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTHI
JUTS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAH
U MIPEACTABICHNS] HHPOPMAINH TIPH TIOATOTOBKE
COOOIIEHNI O IPUMEHEHNH 3aKOHOB
MOJIEKYJIIpHOH (PU3UKH ¥ TEPMOIMHAMUKH B
TEXHHKE U TEXHOJIOTHSX

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

Hroro no pazgeny

24

Pazpgea 4.

IJIEKTPOINHAMHUKA

4.1

DneKTpocTaTuKa

10

IIpoBeneHne sKCIEpUMEHTA: U3MEPEHUE
3MEeKTPOEMKOCTH KOH/IEHCATOpa.

OOBbsiCHEHHE OCHOBHBIX MPUHIIMIIOB IEHCTBUS
TEXHMUYECKUX YCTPOUCTB M TEXHOJIOTUH, TAKUX KaK:
JJIEKTPOCKOIIL, JIIEKTPOMETP, IEKTPOCTATUYECKAs
3aIIuTa, 3a3eMJIeHHE YIEeKTPOIpHOOpOB,
KOHIEHCATOp, KOMUPOBAIbHBIN anmnapar, CTpyiHbII

bubnunoreka
IHOK
https://m.edsoo.ru/
7f41bf72
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NPUHTEP; U YCIOBHH NX 0€3011acCHOT0 MPUMEHEHHUS
B IIPAKTUYECKOM KU3HU.

Pemenne pacu€THbIX 3a7a4 ¢ ABHO 33aHHOMN
(u3HIecKoif MOJETBIO C HCIOIB30BaHUEM
OCHOBHBIX 3aKOHOB ¥ (h)OPMYJT DJIEKTPOCTATHKH.
Pemienne xauecTBEHHBIX 3a/1a4 C OIIOPOi Ha
U3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(usmyecKye SBICHUS 0 TeMe «DJIEKTPOCTaTHKaY.
Pacro3HaBanue GpuU3NUECKUX SIBICHUI B y4eOHBIX
OTIBITAX U OKPYKAIOLIEH JKH3HU: AEKTPU3AIUS Tel,
B3aMMO/ICHCTBHE 3apsI0B; U OOBSICHEHUE UX Ha
OCHOBE 3aKOHOB 1 (hOPMyYJI JTEKTPOCTATHKH.
OnucaHue U3y4eHHBIX CBOICTB BellleCTBa

U JIEKTPUYECKUX SBJICHUH C UCIIONb30BaHUEM
(hU3MUECKUX BEUYHUH: IEKTPUUCCKUH 3apsij,
HAINpPsHKEHHOCTH HJIEKTPUYECKOTO TIOJIs, HOTEHIHAT,
Pa3HOCTH MOTEHINAJIOB, YIIEKTPOEMKOCTb.

Anann3 pU3NIECKHX IPOIECCOB U SIBICHUN

C UCIOJIb30BaHUEM (PU3MYECKUX 3aKOHOB: 3aKOH
COXPaHEHHs AIIEKTPUYECKOTO 3aps/ia, 3aKOH
Kynona.

Pabora B rpymnmax npu aHaNN3e JOMOIHUTETBHBIX
HCTOYHUKOB HH(OPMAIINH 1 TOATOTOBKE
COOOIIEHUH O MPOSBICHUH 3aKOHOB
JIEKTPOCTAaTUKU B OKPY’KaroIlel )KU3HU U
IIPUMEHEHHUHU UX B TEXHUKE

4.2

IToCTOSTHHBIN 2IIEKTPUYECKUN
TOK. TOKH B pa3iIM4HbIX
cpenax

12

ITpoBeneHne HKCTIEpIMEHTA: U3yIECHHE
CMEIIIaHHOTO COCANHEHUsI PE3UCTOPOB; H3MEpe
Hue DJIC UCTOYHUKA TOKA U €r0 BHYTPEH-

HETo CONPOTHBIICHUS; HAOIIOICHHE IEKTPOJIN3a.
OOBsiCHEHNE OCHOBHBIX MTPHUHIIUITOB JCHCTBHS
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUM, TAKUX
Kak: aMIIepMETp, BOJIILTMETP, PEOCTAT, NCTOYHUKH
TOKa, JIEKTPOHArpeBaTelIbHbIe TPUOOPHI,
JNEKTPOOCBETUTENIBHBIC TPUOOPHI, TEPMOMETP
CONPOTUBIICHMS, BAKYYMHBIH JHOM, TEPMUCTOPBI
1 (poTOpe3nCTOPEI, MOIYIPOBOIHUKOBBIH IO,
TaJbBAaHHKA; U YCIOBHH HX 6€301acHOTro
MPUMEHEHHS B IPAKTHIECKOI KU3HH.

eIIeHUE PACYETHBIX 3a1a4 C SIBHO 3aJJaHHOH

(h13HMUECKOI MOJIETIBIO C HCTIONB30BAHHEM

bubnunoreka
IHOK
https://m.edsoo.ru/
7f41bf72
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OCHOBHBIX 3aKOHOB H (opMyit TeMbl «I1ocTOsSHHBII
IEKTPUUECKUH TOK».

PacniozHaBaHue HU3NYECKUX SIBIICHUN B YICOHBIX
OTIBITAX M OKPY>KAIOIIEH KHU3HU: dJIEKTpHYECKas
MIPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBHUS TOKA.
AHaN3 DIIEKTPUICCKUX SBICHUN U MTPOIIECCOB B
LEMAX MOCTOSTHHOTO TOKA C UCIOJIb30BaHUEM
3aKOHOB: 3akK0H OMa, 3aKOHOMEPHOCTH
MOCIIEOBATEIFHOTO M MapaUIEIbHOTO COCAMHEHUS
MIPOBOJHHUKOB, 3aKOH J[XKOyIsI—
Jlena.
OnucaHue U3yYCHHBIX CBOWCTB BEIICCTB U
JJICKTPUYCCKUX SBICHHUH C UCTIONB30BaHUEM
(HU3MYECKUX BETMYHH: SJCKTPUICCKUN 3apsiI,
CHJIa TOKA, YIEKTPHUECKOE HANPSIKCHHE,
3JIEKTPUYECKOE COTPOTUBIICHNE, PA3HOCTh
norenuuanos, /1C, paboTa Toka, MOIIHOCTH TOKA.
Hcnons3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTHIA
JUTSL TIOUCKA, CTPYKTYPHUPOBAHHUS, HHTCPIPETAITUH
Y TIPEICTABICHUSI HH(POPMAIIHH TP MTOTOTOBKE
CO0OIIEHNIT 0 TPUMEHEHHH 3aKOHOB MTOCTOSHHOTO
TOKA B TEXHUKE M TEXHOJIOTHUAX

Uroro no pazgeny

22

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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11 KJIACC

Ne
n/n

HaumenoBanue pa3aesioB u
TEM NMPOrpaMMbl

KoaudecTBO 9acoB

Bcero

Kontpo
JIbHbIE
padoThI

pakTn4
ecKue
padoThI

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yqamnxcstl

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

Pa3n

ea 1. QJJIEKTPOAUHAMHUKA

11

MaruauTHO€ noJe.
DneKTpoMarHuTHas
HHIYKIUS

11

IIpoBeneHue sKCIIEpUMEHTA: U3yYCHUE MATHUTHOTO
HOJIS KaTyIIKU C TOKOM; UCCIIeIOBaHNE JeHCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM;
HCCIIeI0BaHNE SBJICHUS 3J€KTPOMArHUTHOM HMHIYKIIUH.
OOBsiCHEHHE OCHOBHBIX IPHHIIAIIOB JIEUCTBUS
TEXHUUYECKHX YCTPOUCTB, TAKUX KaK: IIOCTOSHHbIE
MAarHuThl, 3JIEKTPOMAarHUThl, 3JIEKTPOIBUraTENb,
YCKOPHTEIH 3JIEMEHTapHbIX YaCTUII, HHAYKIIHOHHAS
Heyb; ¥ ycIoBuil NX 6€30IMacHOr0 MPIMEHEHNS B
MIPaKTUYECKON KHU3HH.
Pemenne pacy€THbIX 3a1a4 Ha IPUMEHeHUE HOPMYIT
TeMbl «MarHuTHoe 1noje. JNeKTpOMarHuTHas
HUHIYKIHSD).
Pemenne kauecTBEHHBIX 3a/1a4 ¢ ONIOPOM Ha U3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (YU3UIECKHE SBICHHS TEMBI
«MarHuTHOE 1oje. DIeKTPOMarHuTHAS HHIYKIHS.
OnpezneneHye HallpaBIeHUs] BEKTOpa HHAYKIIUU
MarHUTHOTO IO IPOBOAHUKA C TOKOM, CHJIbI AMIepa
u cuisl JlopeHna.
PacrniozHaBanne HpU3NUECKUX SBICHUN B YICOHBIX
OMbITax M OKpYXarolen >KM3HHU: B3aUMO/IEHCTBUE
MAarHuTOB, 3JIEKTPOMAarHUTHAS WHTYKIHS, IeHCTBHE
MarHMTHOI'O MOJId Ha IMMPOBOAHUK C TOKOM U
JBHKYLIMHCA 3apsi.
AHaNM3 IEKTPOMArHUTHBIX SIBJICHUH C
HCTIOIB30BAHIEM 3aKOHA IEKTPOMArHUTHOI
UHIYKIWH.
OmnncaHne H3y4eHHBIX CBOWCTB BEIIECTB 1
QJICKTPOMArHUTHBIX SIBJIEHUH C MCIOJIb30BAHHEM
(1)1/131/1'460](1/1)( BCJIMYWH: MHAYKIWA MAaroiuTHOT'O I10JI4,
cuia Amnepa, cuia JlopeHua, HHAYKTHBHOCTh

Bbubnnoreka
HOK
https://m.edsoo.ru
[7T41c97c¢
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KaTYIIKH, SHEPTHS JCKTPHYCCKOTO U MATHUTHOTO
MOJICH.

Hroro no pazaeny

11

Pa3n

ea 2. KOJIEBAHUSA U BOJIHBI

2.1

Mexannueckue 1
AIEKTPOMArHUTHBIC
KOJIeOaHUsA

IIpoBeneHne sKCIIEpIMEHTA: UCCIIEA0BaHNE
3aBHCHUMOCTH IIEpHO/ia MalbIX KoJIeOaHuH Tpy3a Ha
HHUTH OT JUIMHEI HUTH ¥ MacChl Ipy3a; HCCIEeI0BaHME
MEPEMEHHOT0 TOKA B IIETH U3 MOCIIEIOBATEIEHO
COeTMHEHHBIX KOH/ICHCATOpa, KaTyIIK! U Pe3UCTOpa.
OOBsiCHEHNE OCHOBHBIX MTPHUHIIUIIOB JCHCTBHS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: 3JIEKTPUUECKUI
3BOHOK, T€HEPaTOp MEPEMEHHOT0 TOKa, THHUU
3IIEKTpOIIepeay; U YCIOBUl HX 6e301macHOro
NPUMEHEHHS B IPAKTUIECKO KU3HH.
Pemenne pacy€THBIX 3a1a4 C SIBHO 3aJaHHOM
(hu3IIECKOi MOJETBIO C HCHOJIB30BaHNEM OCHOBHBIX
3aKOHOB H (hOPMYJI, OIUCHIBAIOIINX MEXaHUUECKUE U
3NIEKTPOMATrHUTHBIE KOJTeOaHHUsI.
OnncaHue U3y4eHHBIX MEXaHUIECKUX U
3NIEKTPOMAarHUTHBIX KOJIeOaHUH C HCTIOIb30BaHUEM
(hU3MYECKUX BENNYHUH: IIEPUOL U YaCTOTa KOJIeOaHuH,
aMIUTATY1a U (pa3a KoeOaHuid, 3aps U CHila TOKA B
MpoIecce TApPMOHIIECKHIX HJIEKTPOMATrHUTHBIX
KOJIEOaHHH.
Pemenne kauecTBEHHBIX 33/1a4 C ONOPOi Ha U3yUCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH, OIUCHIBAIOIIHE
MEXaHHYECKUE U IEKTPOMArHUTHbIE KOJIeOaHusI.
Pabora B rpymnmax npu IIaHUPOBAHNH, TIPOBEICHUH H
MHTEPIPETANNH Pe3yIbTaTOB ONBITOB, H AaHAIN3E
JIONOJTHATENBHBIX HCTOYHIKOB HH(OPMAIHH 110 TEME.

bubnuoreka
HOK
https://m.edsoo.ru
[7T41c97c

2.2

Mexanuueckue 1
3JIEKTPOMATrHUTHBIE BOJIHBI

OOBsiCHEHHE OCHOBHBIX MPUHIIATIOB JICHCTBHS
TEXHUYECKHX YCTPOUCTB M TEXHOJIOTHIA, TAKMX KaK:
MY3bIKaJIbHbIE HHCTPYMEHTHI, YIABTPa3BYKOBas
JIMarHOCTHKA B TEXHUKE U MEAULIMHE, pajap,
paxuonpuéMHIK, TEIEBU30D, aHTeHHA, Tenedon, CBY-
Te4b; U YCJIOBHI NX 0€30MacHOr0 MPUMEHEHHS B
MPaKTHYECKO )KUZHU.

Pemrennie pacu€THBIX M Ka4eCTBEHHBIX 32144 C OTIOPOit

Ha M3yYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,

bubnunoreka
1HOK
https://m.edsoo.ru
[7f41c97c
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OIKCHIBAIOIIUE PACIIPOCTPAHCHUE MEXaHUUCCKUX U
JIEKTPOMATrHUTHBIX BOJIH.

Hcnonp3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTHH IS
MIOUCKA, CTPYKTYpPHPOBaHUsl, HHTEPIIPETALUN U
IpecTaBIeHUs] HHOOPMAIUH IIPU MOATOTOBKE
COOOIIEHNUH 00 UCIONB30BaHUH MIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VuacTtre B AUCKYCCUH 00 NIEKTPOMArHUTHOM
3arpsI3HEHUH OKPY’KaroIIeH Cpeibl.
Pabota B rpynmax npu IiiaHUPOBaHHUH, TIPOBEICHUN U
HHTEPIIPETAIHN PE3yIbTaTOB OIBITOB 1 aHAIN3E
JIONOJIHUTENIBHBIX HCTOYHHKOB MH(OPMAIIHH 10 TeMe

2.3

OnTuka

10

[IpoBenenne skcnepuMeHTa: HaOMIOJEHUE TUCTICPCHH
CBeTa; U3MEpEHHE MoKa3aTellsl PEIOMIICHHUS CTEKIIa;
HCCIICTIOBaHNE CBOMCTB H300PaKCHUIA B INH3AX.
OOBsCHEHHE OCHOBHBIX MTPUHIIUITOB JCHCTBHS
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUM, TAKUX KaK:
0YKH, Jyna, GOoToanmapar, MIpoeKIMOHHBIN aImapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA,
TU(paKIMOHHAS PEIIETKA, TOJIAPOUT; H YCIOBHHA MX
6e30MacHOr0 MPUMEHEHHUS B MPAKTUUECKON JKU3HH.
Pemenne pacy€THbIX 3a7a4 C SBHO 3aaHHOM
(hu3HIecKoi MOIENBIO C UCTIOIE30BaHUEM OCHOBHBIX
3aKOHOB H (H)OPMYJI TEOMETPHUUECKOH ONTHKH.
[MocTpoenne u onrcaHne H300paKEHHUs, CO31aBAEMOTO
IJIOCKUM 3€pKaJIOM, TOHKOH JINH301.
PacrnioznaBanue pU3NUECKUX SIBICHUMN B OMBITAX U
OKpYKaIoIleH KU3HU: TPSIMOJIMHEIHOE
pacrpocTpaHeHHe CBETa, OTPaKEHHUE, IPEIOMIICHUE,
uHTepdepeHIys, TuGPaKIHs U TOJIAPU3AIHS CBETa,
Jucrepcus cBera. AHaN3 ONTHYECKUX SIBICHUH ¢
UCIIOJIb30BAHNEM 3aKOHOB: 3aKOH MPSIMOJIMHEIHOTO
pacrpocTpaHeHHs CBETa, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI ITPEJIOMIICHHUS CBETA.

OnucaHne ONTHYCCKUX SBICHHUH C UCITOIb30BaHUEM
(U3MYECKUX BENUYHH: POKYCHOE PAaCcCTOSIHUE U
OITHYECKAs CUJIA JTUH3EI

Bbubnnoreka
HOK
https://m.edsoo.ru
[7f41c97c¢

39



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

Hroro no pazaeny

24

Pa3n

ex 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU

3.1

OCHOBBI cieMaIbHON
TEOPUH OTHOCUTEITHHOCTH

Pelienye KaueCTBEHHBIX 3a/1a4 € OINIOPOH HA U3YUCHHbIEC 3aKOHBI,

3aKOHOMEPHOCTH U (u3u-

yeckue sBieHus no teme «OcHoBsl CTO».
Hcnonb3oBanne I/IH(bOpMaHI/IOHHBIX TEXHOJOT UM JUIsL
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUHN U
npeacTaBleHUs HHGOPMAIUU IPH OATOTOBKE
cO0OIIEHNIT 0 TPaHUIAX IPUMEHUMOCTH
KJIacCHYeCKOM MexaHuku u ocHoBax CTO

Bubnnoreka
1HOK
https://m.edsoo.ru
[7f41c97c¢

Hroro no pasaceiny

Pa3n

e14. KBAHTOBAS ®U3UKA

4.1

DIeMeHTHl KBAHTOBOU
OIITUKU

OOBsICHEHHE OCHOBHBIX NPUHIIMIIOB ACHCTBHSA TEXHUUECKUX YCTPOHCTB,

TaKMUX Kak: poToIeMeHT, POTOAATUHK, COTHEUHas GaTapes, CBETOIHO;

U yCJIOBUI X 0€30I1aCHOr0 NPHUMEHEHUS B IPAKTHYECKOH XKU3HU.
Pemenne pacuéTHBIX 3aJa4 C SBHO 33/1aHHOM
(hu3MYECKON MOJIETBIO C HCHOJIB30BaHHEM
OCHOBHBIX 3aKOHOB M ()OPMYJI KBAHTOBOM
OITHUKHU.
Pemenne kauecTBEHHBIX 3a/1a4 ¢ ONIOPOM Ha U3y4YEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTU KBAHTOBOM ONTHUKH.
Pacrio3HaBanue Gpu3NUECKUX SIBICHUH B y4eOHBIX
ombITax: (oTodEKTpUIecKuii a3pdexT, cBeToBOE
JlaBJICHUE.
OmnncaHne U3y4eHHBIX KBAHTOBBIX SIBICHHI
U TIPOIIECCOB C UCHONB30BaHUEM (DH3HIECKIX
BEJIMYMH: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JAJIHHA
BOJIHBI 1 YaCTOTA CBETA, SHEPTUA U UMITYJILC (I)OTOHa

Bbubnnoreka
HOK
https://m.edsoo.ru
[7T41c97c¢

4.2

Crpoenue atoma

ITpoBeneHne IKCIIEPUMEHTA: HAOIIOACHUE IHHEHYaTOro
CIIeKTpa.
OOBsSICHEHHE OCHOBHBIX TIPUHIUIIOB HCﬁCTBHﬂ TEXHUYCCKUX yCTpOfICTB,
TaKHX Kak: CIIEKTPOCKOII, J1a3ep, KBaHTOBBIH KOMITBIOTEDP;

¥l yCIIOBHUiT MX 6€30I1aCHOTO IPHUMEHEHHSI

B IPAKTUYECKOH )KU3HH.
PenieHne Ka4eCTBEHHBIX 3a/1a4 C OMOPOil Ha U3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (DH3UYECKHE SBICHUS 110
TeMe «CTpoeHHeE aTomay.

bubnunoreka
HOK
https://m.edsoo.ru
[7f41c97c
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Pacrio3HaBaHme GpHU3NUECKUX SBICHUH B yIeOHBIX
OIIBITaX: BOSHUKHOBEHHE JIMHEHYIATOTO CIIEKTpa.
AHanu3 KBaHTOBBIX NPOIIECCOB U SBICHUIT
C UCTIOJIb30BaHUEM NOCTYNaToB bopa

4.3

ATOMHOE SApO

[IpoBeneHne y4eHMYECKOTO SKCIIEPUMEHTA:
HCCIIeI0BaHNE TPEKOB YacTHII (110 TOTOBBIM
tdotorpadusam).

OOBsiICHEHHE OCHOBHBIX MTPUHIIUIIOB JeH-

CTBHUSI TEXHUYECKHUX YCTPOMCTB, TAKUX KaK: T03UMETP,

kamepa BunbcoHa, snepHblil

peaxTop, aToMHast 60M0a; 1 yCIOBHI nX

6€3011aCHOTO IPUMEHEHUS B IPAKTHYECKOMN KHU3HU.
eIIeHNE KaueCTBEHHBIX 33/1a4 C OIIOPOH Ha U3YUCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (YU3UIECKHE SIBICHHS IO
TeMe «ATOMHOE SIIPOY.

Pacrio3HaBaHue GpU3NUECKUX SIBICHUH B y4eOHBIX
OIBITAaX U B OKpYIKAIOIIEH KNU3HH: €CTECTBEHHAS 1
UCKYCCTBEHHAs PaJUOAKTUBHOCTb.
OnycaHue U3y4eHHBIX KBAHTOBBIX SBJICHHUN 1
HPOLIECCOB € UCTIONB30BAHMEM (QU3HYESCKHUX BEITHYMH:
MEepPHOJI MoJIypachaja, SHeprHsl CBSI3H aTOMHBIX SIIep.
AHanu3 MpoweccoB M SABJICHUH C NCITOJIb30BaHHEM
3aKOHOB M TIOCTYJIATOB: 3aKOH COXPAaHEHHUS
3IIEKTPHYECKOT0 3aps/ia, 3aKOH COXPaHEHUsI MacCOBOTO
YKCIa, MOCTyNathl bopa, 3aK0H paJloaKTHBHOTO
pacnaja.

Hcnonp3oBaHue HHPOPMALIMOHHBIX TEXHOIOTHH JUIst
MOUCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETALINH 1
MpeCTaBICHUS HH(YOPMAIUH IIPU TOATOTOBKE
COOOIIEHNI O IPIMEHEHNH 3aKOHOB KBAHTOBOH
(U3MKM B TEXHUKE U TEXHOJIOTHSIX

Bubmmnoreka
HOK
https://m.edsoo.ru
[7f41c97c¢

Hroro no paszneny

15

Pa3n

ea 5. QJJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1

DeMeHTHl aCTPOHOMUU U
acTpo(U3UKH

[ToxroroBka cooOrieHunit 0 METOaX MOTYIEHHUS
HAYYHBIX aCTPOHOMHYECKUX 3HAHUH, OTKPHITHAX B
COBPEMEHHOI aCTPOHOMHH.

BrimoHeHNE 3a1aHUI, TPOBEPSFONINX BIIaICHHE

Bubianoreka
1HOK

41
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OCHOBOIIOJIAral0IMMH aCTPOHOMUYECKUMHU
MOHATHSMU, IO3BOJIAIOUIMMY XapaKTepU30BaTh
MIPOLIECCHI, TPOUCXOASIINE B 3BE3AAX, B 3BE3IHBIX
CHCTEMaXx, B MEXKTaJlaKTUIECKOH cpejie; IBIKeHNe
HeOECHBIX TEJI, YBOJIIOIHUIO 3BE3] U BeeneHHOM.

ITposenenne HabOAEHNIT HEBOOPYKEHHEIM TJIa30M C

HCIIOJIb30BAHUEM KOMITBIOTEPHBIX IPUIIOKECHUH U1

OIIpE/IENICHNS MTOJI0KeHNUS HeOECHBIX 00BEKTOB Ha

KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3uss CeBepHOTro

MONYLIApUs U SIPKHE 3BE3]IBL.

[IpoBenenne HabmroAeHMH B Teneckon JIyHbI, maHeT,
Muieunoro Ilytu

https://m.edso0.ru
[7f41c97c

Hroro no pasaceiny

Pa3n

e1 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o061aronee MOBTOPEHUE

VYdactie B JUCKYCCHHU O POJIM (PU3HKU M aCTPOHOMHU B

pa3InyHBIX cepax AeaTeIbHOCTH YeIoBeKa.

[oaroroBka coodmennii 0 Mecte GpU3NIECKON KAPTHHBI

MHpA B PsILy COBPEMEHHBIX IPEACTABICHUI O IPHPOJE.
BemonHenne y4eOHbIX 3alaHui, JeMOHCTPHPYIOLINX
OCBOEHHE OCHOBHBIX MOHATHH, (U3NUECKUX BETHINH
1 3aKOHOB Kypca ¢usuku 10—11 knaccos

bubnuoreka
HOK
https://m.edsoo.ru
[7t41c97c¢

Uroro no pazgeny

Pe3sepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Jara
Ne uudposbie
Tema ypoxa Konrpoabubie | IlpakTuyeckue | H3YIECHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchbl
®du3rka — HayKa 0 IpUpo/e.
1 Hayunsie MeTZK bl HO?I;)H;)HI/DI 1 bubmorexa LOK
v A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Pounb 1 mecTo dusuku B
5 ($hOpMHPOBaHUH COBPEMEHHOM 1 bubnmnoreka [HOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU IeATETbHOCTH JIFO/ICH.
Mexanuyeckoe ABUKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE.
4 PaBHOMEpPHOE NpMONIMHENHOE 1 bu6muoreka [JOK
JBHKCHHE. https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE NPSAMOIUHENHOE 1 bubnuoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHOe masieHne. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.
. bubnuotexa [JOK
7 JIBrKeHHe MaTepuaabHOM TOYKH 10 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada
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[IpuHIUIT OTHOCUTENBHOCTH [ anmuies.

bubnunoreka LIOK

8 HNuepruanbHble CUCTEMBI OTCYETA.
pit . https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 CYIIEPIIO3UIINY CWI. BTOpoii 3aKk0H buGnuorexa [IOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuaibHOM TOUKU
Tperunii 3akoH HproToHA 111 bubnuorexa LIOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTO TsaroTreHus. Cuna

11 TsoKkecTd. IlepBas kocMuyeckas Bubmorexa ITOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tela https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koxdbdunment tpenus.

13 Cuna czn OTI/IBJIeI({bI/Iqs){ apu BI/I)P;CCHI/II/I bubnmorexa HOK

p pu i https://m.edsoo.ru/ffOc3f76
Tena B )KAAKOCTH WIIU rase
[TocTymnarensHOE U BpaliaTeabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubanoreka LIOK
MowmeHT cuibl. 11nedo cumnel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO Tena
NMitynbsc MaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Hmnynbec cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTuBHOE MBUKEHHE
PaboTa 1 MOIIHOCTE CHJIBI.

" bubnuotexa [JOK

16 Kunerndeckas sHeprus MaTepUaIbHOMI

TOYKH. TeopeMa 00 U3MEHEHUH

https://m.edsoo.ru/ff0c4502
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KMHETUYECKOU SHEPrUuu

17

[TorenuunanpHas SHEPTHUsL.
[TorennmanbHast SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorennuanbHast SHEPTrUs Tesa BOIU3U
MOBEPXHOCTU 3eMIIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IToTeHIIManbHBIE U HENOTEHIIHAIBHEIE
cuiibl. CBsA3b pabOThI
HENOTCHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TElL.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUu
TeJla Ha IPUMEpEe PACTSHKEHUS
PE3MHOBOTO KI'yTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6anoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KHHETHYeCKo! Teopuu. bpoyHoBckoe
nswxkenue. uddysus.

bubanoreka LIOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
U TBEPABIX TEI
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23

Macca monekyn. Konuuectso
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus.

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
Cpe/IHEN KHHETUYECKOW SHEPTUU
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenaeneeBa-Knanelipona

bubnuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHUS
pa3peKeHHOT0 raza

29

N3onporieccrl B uACaIbHOM ra3e u ux
rpaduueckoe npeacTaBIeHue

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

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KommdaecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJICAJIBHOTO
rasa

bubanoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

32

YV nenpHas TEII0EMKOCTh BEIIECTBA.

bubnunorexa LIOK
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KonugecTBo TEIIoTs! Ipu
Teruionepenade. AauadaTHeIi mpoiecc

https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOJAMHAMUKHU U €r0

but6mmoreka [IOK

33
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npoiieccoB B

34 npupoe. Bropoii 3akon Bubmmorera [IOK

prpoAe. S0P https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU

35 [Tpuniun gevicteus u KII1/ TermoBoit bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapro u ero KI1JI

37 DKoJ0ru4eckue npooIeMbl
TEIUIOHEPTETHKU

38 Ob6o6maromuit ypok «MosnekynspHas bu6nuoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme

39 «MonexkynspHas ¢puznka. OCHOBBI 1 bubmmorexa LOK

VP ) https://m.edsoo.ru/ffoc6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS

41 BIIQXKHOCTh BO3Ayxa. HacklmeHHbIH Bubnmorexa [IOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n

42 aMmopdHbIe Tena. AHU30TPOIIHS bubnuotexa [JOK
CBOMCTB KpUCTaJIOB. JKujakue https://m.edso0.ru/ff0c65f0
Kkpuctayyibl. COBpeMEHHBIE MaTepPHAITBI

43 [1naBneHue M KpUCTAITA3AITHS. bubnuoteka [JOK
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VY nenpHas TeIU10TA IUIABICHUS.

https://m.edsoo.ru/ff0c6708

CyO6numarnus
bubnunoreka LIOK
44
VpaBHEHHE TCII0BOro Oananca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. JINeKTPUISCKUit
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [JOK
P A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
H OBOJAHHKHU, TUIJICKTPUKHU U
46 H(I))JI OBOIHUKU 38.1ng COXPaHEHUs bubmiorexa LIOK
YHpOBOZA ) P https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kyiona. TouyeuHbIi 2JIEKTPUUECKUN Bubmaorexa ITOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubmuoreka [JOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit 371eKTpOCTaTHIECKOTO
49 osd. Ilorernman. Pasuocts bubnnorexa LIOK
’ AL, https://m.edsoo.ru/ffOc6f00
IIOTCHIINAJIOB
I[TpOBOMHUKY U JUDIEKTPUKH B
50 E)J'IpeKT I(;CTaTI/I‘—IeI([JKOM nolle bubnnorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
HH&HGKTPH‘I@CK&?I HpOHI/IHaeMOCTB
N bubmuoreka [{OK
51 D K
JICKTPOEMIKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD TIIOCKOTO bubnmnorexa [JOK

KOHJIEHCAaTopa. DHEPrus 3apsHKEHHOTO

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

53

JlaGopaTtopHnas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMUPOBATHHOTO
armapara, CTpyHHOT0 MPUHTEpa.
DJIeKTpOoCTaTUYECKas 3allluTa.
3a3eMIleHHE AIEKTPONpUOOpPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu

56

[TociemoBarenbHOE, TAPAILICIBHOE,
CMENIAaHHOE COENHEHNE

MpOBOIHUKOB. JIaboparopHas padoTa
«I/I3yquI/Ie CMCIIAHHOI'O COCAMHCHUSA

PE3UCTOPOBY

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabota u MOILITHOCTD ANEKTPUYECKOTO

Toka. 3akoH Jlxoyns-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis TOTHOM (3aMKHYTOI)

anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa

«3mepenune DJ1C ucTouHMKa TOKA U

€T0 BHYTPCHHETO COIIPOTHUBIICHUS )

0.5

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

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX

METAJUIOB. 3aBUCUMOCTH
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COIIPOTUBIICHHS] METAJIJIOB OT
temiiepaTypbl. CBEepXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBoiiCcTBa 2JIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

61 MpUMecHasi MPOBOAUMOCTh. CBOMCTBA bu6muoreka [IOK
p—~n-niepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
pUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

62 paciuiaBax 3JeKTPOJIUTOB. bu6nuoreka [JOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DJIEKTPUUYECKHI TOK B raszax.

63 CaMOCTOSITeTbHBIN U bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
IInazma
OnexTpudeckrue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bu6muoreka [JOK
npuMeHeHune. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O06o06maromuit ypok bubnmnoreka [JOK
«NEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnektpocraruka. [TocTosHHBIM 1 bubmuorexa [IOK
NeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cperax»

67 PesepsHblil ypok. KonTponbHast 1 bubmuotexa [IOK
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pabora o Teme "DinekTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56

68

PesepBHbIil ypok. O6001maronuii ypox
no reMam 10 knacca

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasbnbie | IIpakTuyeckn
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypchl
[TocTOsITHHBIE MArHUTHI U UX

1 B3auMoJiericTBEe. MaruuTHoeE I10JI€E. 1 bu6mmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTHo€ 1nojie NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 bubnuoreka [IOK
MAarHMTHOTO ITOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYLTYIOCS 3apSPKEHHYIO YaCTHLLY. 1 bubnuoreka [IOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenua

6 OnekTpoMarHuTHas UHAYKIus. [loTok 1

BeKTOpa MarHuTHOM wHAyKImH. DJ[C
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MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON
uHaykuun Papanest

JlaGopaTtopHnast pabora
«HccnenoBanue sBJICHUS
BHCKTpOMaFHHTHOﬁ HHIOYKOHUW»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIICHUE
camounAykiuu. 3J1C caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

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

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: OCTOSIHHBIE MArHUTBHI,
ANEKTPOMATHUTBI, JIEKTPOIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs M€Yb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3H€KTpOMaFHI/ITHa${ I/IHILYKHI/ISI»

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

11

KonTponbhas pabota mo Teme
«Mar"uTHoe ToJIe.
3J'I€I(TpOMaFHI/ITHa$[ I/IHI[yI(III/ISI))

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBo0o1HBIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajIbIX KoJeOaHui Tpy3a Ha
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HUTH OT JJIMHBI HUTH U MACChI I'py3a»

14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
AIIEKTPOMATrHUTHBIC KOJICOAHUS B
U7cabHOM KOJIeOaTeTbHOM KOHTYPE.
AHaNOrus MEXy MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOATEIFHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencrasieHue o 3aTyXaroIInX
KosieOaHusX. BeHyXIeHHBIE
MexaHu4uecKkue Kojiebanus. Pesonanc.
BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHBIe
KOJIEOAHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbIil Tok. CHHYCOUAANBHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpoussoacTso,
nepegaya u norpedieHue
IIEKTPUYECKON SHEPTrUU

19

VY CTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHNE EKTPUIECKOTO 3BOHKA,
TeHEepaTopa IMEPEMEHHOTIO TOKA,
JIMHUU JJIEKTpoliepesad

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
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IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPIUU B TOBCEAHEBHOMN
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

91 pacnpoctpanenus. [lepuoa. CkopocTthb bubmumorexa [IOK
pacupoCTpaHEHUs U JJIUHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIbHBIE BOJIHbI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbBIE BOJIHBI, UX

23 cBoiicTBa u ckopocTts. [llkana bubmmorexa [JOK

P i https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paIuOCBA3U U

24 teneBuneHus. Pazsurue cpencts
cBs3u. Pagnonokanys

o5 Konrtponsnas pabdora «Konebanus u 1 bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonMHEHOE pacpoCTpaHEHUE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
ToueuyHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK

p L p https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TUIOCKOM 3€pKalie

28 IIpenomnenue ceera. Ilonnoe bubnnorexa [JOK

BHYTpEHHee oTpakeHue. [IpenenpHblii

https://m.edsoo.ru/ff0cd7f6
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YroJI IIOJIHOTO BHYTPEHHETO
OTpaXKEHHUS

29

JlabopaTtopHas pabota «3mepenue
1oKa3aTessi MPEeTIOMIICHHS CTEKIIa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

JIunzel. [TocTpoeHne n300pakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuyeHue JuH3bI

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

31

JlaGopaTtopHnas pabota
«HcciaenoBanue CBOMCTB
M300pakKCHUH B JIMH3AX»

32

Hucnepcus ceera. CioxxHbIA COCTaB
Oenoro cBera. Llet. JJaboparopHas
pabora «Habmoaenne nucrepcuu
CBETa»

33

Wntepdepenmus creta. dudpaxius
ceta. JludppakuronHas pemeérka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

ITonepedyHOCTh CBETOBBIX BOJIH.
Ionspusanus cera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue NpudOpsI U yCTPOIcTBa U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs

36

['paHuIBl TPUMEHUMOCTH
KJIaccnuecKkor MexaHukH. [locTynarel
CIIeIMaIbHON TEOPUH
OTHOCHUTENIbHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
3amesieHne BpEeMEHH B COKpaIleHNe
JUTHHET

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OHeprus U UMIYJIbC PEISITUBUCTCKON

bubmuorexa [JOK

38 gacTullbl. CBSI3b MAaCChI C YHEPTUEH U httos://m.edsoo.ru/fOcic68
HUMITYJIbCOM. DHEPTHUS TTOKOS
Konrponsnas padora «OnTHKa.
39 OCHOBEI CHIELIUAIBHON TEOPUH 1 Eubmorexa ITOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTH
40 ®otoubl. Dopmyna [1nanka. DHeprus bubnunoreka [HOK
¥ UMITYJIC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eub 10K
nOJINOTEKA
41 .0 A.T.
Qorosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTtordpdekra. YpaBHeHHE
42 3171HLHTeI(7II)Ha nqﬁ)lq}(bOToatbqrjeKTa bubmorexa LHOK
A ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H.
43 JleGeneBa. XumMuueckoe AcicTBHE bubmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTsa u
MPAKTUYECKOe MPUMEHEHHE:!
44
dboTorneMeHT, POTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
bu6mmoreka [JOK
Penrtenue 3amad mo teMe «JIE€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOM OITHKH 5
Moaens atoma Tomcona. OnbITHI
bu6mmorexa [IOK
46 Pesepdopna no paccessHuIO 0-4aCTHIL.

HJIaHCTapHaSI MOACIb aToOMa

https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK

47 IToctynarel Bopa
y p https://m.edsoo.ru/ff0d0Oafa
Hznyuenne u nornonieHue GpoToHOB
48 v I/I}ll'Iqe exoJie aToMa ¢ oz[H(()l;o OBHS buGnnorexa LIOK
p p . yp https://m.edsoo.ru/ff0d0Oafa
SHEPTHH Ha JIpyroi. Buasl criekTpoB
BonnoBsie cBoicTBa yacTHIl. BoTHBI
ne bpoiua. Kopryckynsipao- bubnmoreka [JOK
49 N
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHUE
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pezepdopna mo onpeneneHuro cocraBa bubmmorexa LHOK
pPOp p https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3TYYCHHUS
CaoiicTBa anbga-, 6eta-, raMma-
51 usnydeHus. Biusnue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.
bu6mmoreka [JOK
H3otomnsl. Anbha-pacnas.
52 . . https://m.edsoo.ru/ff0d116
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- ”
pacman. 'amma-u3nydeHue h
DHeprus CBSI3U HYKIOHOB B SJpe.
Snepusle peakuuu. SAnepHbrit bubnnoreka [JOK
53 peakrop. [Ipo0iemMbl, mepCHeKTHBHI, https://m.edsoo.ru/ff0d135
HKOJIOTMYECKUE aCTIeKTHI SIEPHOM 6
DHEPTETHKHU
DnemeHTapHbIe YacTUIlbl. OTKpPHITHE
bu6mmorexa [IOK
54 Mo3uTpoHa. MeTo Il HAOMIOICHUS U

perucTtpanuu 3JICMCHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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Kpyrusiii cron «PyHaameHTanbHbIe
B3auMoaencTeusa. ETMHCTBO
(bu3n4ecKoil KapTUHBI MUPa»

55

Bun 38é3nnoro He6a. Co3pesnus,
SIpKI/Ie 3Bé3I[LI, IIJTaHETBI, ©X BUIHUMOC
nekenne. CoHeyHas CUCTEMA

56

Comnne. ConHeyHast akTUBHOCTb.
HcTtounuk sHeprun ConHIa U 3BE3]

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
nocJea0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3B€311. CoBpeMeHHbIE
MIPECTABJICHHS O IPOUCXOKIACHUH U
sBostonny CosHIa U 3BE3]1

58

Mineunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u neuxenue ConHua B
I"amakTuke. ['amaktukn. YE€pHble
JBIPBI B IAPAX FAIAKTUK

59

Bceenennas. Paz0Oeranue rajakThk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MertaranakTuka

60

Hepemennsie mpoOaeMbl aCTpOHOMUHT

61

KonrtpomnbHas pabota «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

62

O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B IKOHOMHUYECKOM,

59




TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATHYECKOHU cepax AeITeTbHOCTH
YyesioBeKa

63

O6o6marmuii ypok. Poib u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o6mmaromuii ypok. Ponb
¢u3ngeckoit Teopun B GOpMUPOBAHUA
NpeCTaBICHUN 0 HU3NIECKOM
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
(¢u3nyecKoi KapTUHBI MUpa B 0011IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOIC

66

PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHas MHIAYKINS

67

Pe3epBHbIii ypok. OnTrka. OCHOBEI
CIIEHUAIILHON TEOpUHU
OTHOCUTEJIbHOCTH

68

Pezepuslii ypok. KBanroBas ¢usuka.
DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomectBo «M31aTeascTBo
«IIpoceemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdpentreBoit H.A., AkuinonepHoe ooiiectBo «M31aTenbCcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/

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

B PABOYEN NPOT'PAMME.
Ne Hara Tema ypoka. ®opmMma [Ipnunna
/o IIEPEHECEHHOT0 KOPPEKLHH. KOPPEKLIUU.

ypoKa.




