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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHLIETIIIUUA TIpernoJiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO - HAy4yHOU KapTHHBI Mupa oOyuwaromuxcsi 10—-11 kmaccoB mnpu
oOydeHnH ux (pu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO - IESITEIIBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3ysibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlNKU MEKIPEIMETHBIX
CBs3€l (DUBMKU C €CTECTBEHHO - HAy4YHBIMU Y4YeOHBIMH MpeameTamu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETU M3Y4YEeHHs] (PM3MKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOCHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

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

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cozepkaHue yueOHOTro npeaMera « Pu3nkKay 1o rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, TOCKOIBKY (DU3NUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTMKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCa, TIOJIY4EHHUs] HOBBIX MaTEpHaJiOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarommXxcs, B (OPMUPOBAHHE YMEHUN TPHUMEHSTH
Hay4YHBII METOJ MO3HAHUS MPU BBHIMOJHEHUH UM YU4E€OHBIX UCCIIEI0BaHUMN.

B ocHoBy Kypca ¢u3MKM i YpOBHS cpefHero oOmiero oOpa3oBaHUs
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTWUYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepuall U3 BCEX pas/enoB (U3UKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKA
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITPOOIeMamMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IPUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTNIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHusl SABIAIOTCS (hU3MUecKue Teopuu ((POopMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHIMIOB B  COBPEMEHHBIX MPEACTaBICHUAX O MPUPOAE, TPAHMUIAX
IPUMEHUMOCTH TEOPUM, U ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBJIICHUH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESTEIbHOCTH O00YyYaroIuXcCs.
Jlnst  6a3oBoro ypoBHsA Kypca (U3UMKH — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
NpakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIAETCS yYaCTHUKaMH
0o0pa30BaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAHUSA U
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecneunBaercs OBJIAJACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE yAENAETCA PEUIEHUI0 PAacYETHBIX M KAuE€CTBEHHBIX
3amad. [Ipu 3TOM s pacuy€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOrO paszlena Kypca, TaK U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuaabHO-
TEXHUYECKOMY OOECeUYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO - HAy4HOro Iukia. B kabunere (U3UKU HOTKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpYyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMe no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalluOHHOE  00Opy/I0BaHuEe (HOPMUPYETCS B COOTBETCTBUHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlaGopatopHoe o0O0OOpyIOBaHUE [JiI YYEHUYECKUX MPAKTHUYECKUX paldoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECHEeuMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEIJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TO3HAHUSA U (POopMUPOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3HYeCKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONHM (PUBUKHU IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHHeM CIeAYIONNX 3a1a4 B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3anne GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMU CAMOCTOSITEILHOTO IJIAHHUPOBAHUS U TPOBEIACHHUS
(GU3NYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu MHGOPMAIIHH,
OTIpeeNICHHS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yuenue ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPXKXAHUE OBYUEHUA
10 KJIACC

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 (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M MporieccoB. HayuHble THUIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBsle M 1UGPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTepUaJbHOW TOYKH, UX NPOCKIMH HA OCH CUCTEMbI KOOpPIHMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

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

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: CIUIOMETP,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WLIKOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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



Habmronenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ YIIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckui sxcnepumenm, nabopamopuvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HNPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBMKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, cKonpxeHus, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJbXKEeHUs U cuiia TpeHus nokos. Kosddurument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABMKEHUE a0COMIOTHO TBEPAOTO TeIa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnedo cumibl. YcnoBud
paBHOBECHUSA TBEPIOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl
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N3yuyenue nBuKeHUs OpycKa 1o HaKJIOHHOMW 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 8 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJbHBIX 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 SHEpPrus yIpYyro
neopmupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  Ccuibl.  CBsi3b  pabOTHI
HEIMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEPIMM CHCTEMBI TEll
3aKOH COXPaHEHUs] MEXAHUYECKOU HEPI M.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoa NOTEeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEpPIruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MogiekyasipHast GU3NKa 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 BellecTBa. Moaenum CTpOEHHUsI Tra3oB, KXHUJIKOCTEU H
TBEPJBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



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

Mopnens  upeanpHOoro 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. M30mponeccsl B UACANBHOM T'a3e C INOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBlIeHHE H30IPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Monens, niutrocTpupyomias 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 TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKly TTapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3mMeHeHus. KonnuectBo TemioTsl U padora. BHyTpeHHss
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 TepBOro 3aKOHAa TEPMOJMHAMUKHM K u3ompoueccam. ['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 mnose3Horo
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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

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

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnpiT 1mo anauabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanusn eéeuyecmea. Pazoevie nepexoont

[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



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

B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUUYECKU 3apsia.
Onektpudeckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHiun
CYHEPIIO3ULUN SJICKTPUUECKUX TOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUYECKOTO
OJISL.

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

OnekTpoéMkocTh. KongeHncatop. DMeKTpOEMKOCTh TIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

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 HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toxku 6 paznuunvix cpeoax

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

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

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.

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

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

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

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

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

Jlemoncmpayuu

M3mepeHne CUilbl TOKA U HATIPSKEHUS.

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 CONPOTHUBIICHUS.

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 3JIEKTPOABUKYIIEW CUIIBI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6mronenne amekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMH MATEMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

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

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IMIPOCKLIHUH HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.
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buonoeus: mexannueckoe ABMKEHUE B KUBOU 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, MOJISIPHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU WU
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHHMKa.

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

Texnonoeus: npeoOpa3oBaHKUE JBMXKEHUW C HMCIOJIB30BAaHHMEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUIIHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JIpyTHe€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe nonie. I1eKmMpoOMaAZHUMHAA 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 TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, e€ MOaysib U HanpaBlIeHUE. [[BUKEHNUE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

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

BuxpeBoe nsnekTpuyeckoe Imojie. DJCKTPOABWKYILIAS CHia WHAYKUUU 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 MOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUIL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TTOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB 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 31eKmpoOMaAzZHUMHbIE KOJ1€0AHUA

KonebarenpHast cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIEeOaHUA.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrummtyaa u (aza KojaeOaHUM.
IIpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanwmii. [IpeBpareHue HEpruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

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

[IpencraBnenne o 3aTyXaronux KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMsI.

[lepemennbiii  TOK. CHUHYCOMJANBHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa WU
HaIpsKEHUS.
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Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE IeKTpodHepruu. Kynbrypa
HCIOJIb30BaHUs JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHudeckre yCTpONCTBA U NPAKTUYECKOE IPUMEHEHHUE: DJICKTPUUYECKUM
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.

Mopenb TMHUY 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, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

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

3Byk. CkopocTh 3ByKa. [ poMmkocTh 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,
unTepdeperius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

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

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnosokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu
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O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u qudpakiuid MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HAaHC.

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

HccnenoBanre  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHHOE pacpoOCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueyHblli HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
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
coOMparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

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

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, Jya,
doToamnmapar, TPOSKIIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMoIMHEHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBanrie CBONCTB U300pKEHUI B JIMH3aX.

Mopenu MuKpocKorna, TeJIeCKona.
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Hab6mronenue naTepepennm cBera.

Hab6mronenune nudpaxium ceera.

HaGmronenne nucnepcuu cBera.

[TonydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

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

Vuenuuecxuii sxcnepumenm, rabopamopHule pabomuol
N3Mepenue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

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

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OTtkpoiThe u ucciaegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbBI
dboroaddexra. YpapHenue DiHmrerHa s Gortoaddexra. «KpacHas rpaHuia»
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M MPAKTHUECKOE MpUMEHEHHUe: (POTOIIEMEHT,
dboTomaTuMK, coTHEUHas 6baTapesi, CBETOIUOI.

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.
[Imanerapnas mogens aroma. lloctynmater bopa. U3nydyenue u moriomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue imHeHYaThIX CIEKTPOB U3ITYyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Hab6nronenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. 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

HabGmronenus: HeBOOpYKEHHBIM 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

Ponr ¢usuku wW acTpOHOMHUHM 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 MPEACTABICHUNH O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3nYECKO 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, XMMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMoTe3a, (hu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.
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Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
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,
oTIpeIeICHNE TUIOIIAIN TFIOCKUX (PUTYp 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
aHaJIn3.

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

Texnonocus: NWHUAM DJIEKTPOINEpEAAdy, TEHEPATOP TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
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 pe3yibTaThl OCBOCHUS yueOHOro mpeamera «Du3nukay J0HKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUKA O0OYHAIOIIErocsl KaK aKkTUBHOTO 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 OpraHU3allny;

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 OIICHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEeSITETbHOCTH YUYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS
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ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAy4YHOI'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
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

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 MPOoOIeM;

IUIAHUPOBAHKE U OCYILECTBIICHNUE JEHCTBUN 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()OPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

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

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JlornyecKue AeiicTBUA:
CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATCIBbHOCTH, 3aJaBaTh ITAPAMETPbl U KPUTEPHUU HX
JIOCTH>KCHUSI;
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIIEICTBUI JAESITEIbHOCTH;
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 TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSIMU U METOAAMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACP>KaHUS, 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-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpOBaTh 3a/ady,
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, MPOTHO3MPOBATH U3MEHEHUE 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 3HaHWA MO (QHU3UKE B TMPAKTUYECKYIO 0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

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

Pabora ¢ unpopmaunmeii:

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

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX 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 0€301TaCHOCTH;

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:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3MKK U BO BHE-YPOUHOU
NeSITeTbHOCTH;

pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMH M  CMAT4aTh
KOH(JIUKTBL;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYATbHON
paboTHI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1L€JM  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OLICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYacTHUKAa KOMAaHABI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HUAEH C MO3UIUH HOBHU3HBI,
OPUTHHATBLHOCTH, MPAKTUYECKOI 3HAYNMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEIECHUE B Pa3IHMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

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

CaMOCTOATENbHO COCTABJIATh IJIaH PEIICHUS] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00JIacTU
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEeKT:
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JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBHI B NESTECIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  peduIicKCHMH  KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
peIICHUS;

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

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TP aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

PUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS AMOITMOHATLHBIN HUHTEJUICKT, IIPETO0JIarafoIuit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIBLHOE
COCTOSIHUE, BUETh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIalTHPOBAThCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LN H
ycrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHUEC
JIPYTUX, YYUTHIBATH €r0 IIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

MNPEIMETHBIE PE3YJIbTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:
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JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOU JACATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsl IPU pelieHur (PU3NUeCcKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TECOPUU CTPOCHMS BEUIESCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBIXKEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHNHN ), TEIJIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCALHUs, IUJIABJICHUE, KPUCTAIUIA3ALMS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHE, HCIOJb3Yys (U3NUYECKUE BEIMYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd DHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIMHOCTh, IIPH OINKWCAaHWW TPABHWJIBHO TPaKTOBATh
(U3UYECKUIT CMBICT HCIOJIB3YEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIWMHUIIBI,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUYHMHY C JAPYTUMU
BEJIMUYUHAMM;

ONUCHIBAaTh M3YYEHHBIC TEILJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3YsS (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpEaHsS
KUHETUYECKAsl YHEPIUsl XaOTUUYECKOTO JBUKEHHSI MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YEMbIX BEIWYMH, HX
o0O3HAaUeHUs W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYI0 BEIMYUHY C IPYTUMH BEIIMUNHAM;

ONUCHIBATh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYMHBI: DJICKTPUUYECKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIS, MOTEHIHUAN, PAa3HOCTh MOTEHIIUAJIOB;
IpU ONHWCAHWHM TPABWIBHO TPAKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;
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aHAMM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TMPUHIUI PABHOMPABUS HWHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUECKOro 3apsiga, 3akoH KyloHa, Mpu 3TOM pa3iuyarh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBaTh mpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYJIOBAaHUSA, MPOBOJUTH OIBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (PU3MUYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII01aTh MpaBuiia 0€30MacHOT0 TpyJa MPHU MPOBEICHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKHE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOWPATh (PU3UYECKYIO MOJCIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pEeIICHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UYECCKOW BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKJICHHII C ONMOpONM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
WH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
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U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHpAa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KAIOILEH CpelIe;

paboTarb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN 3JIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYCYHBIM UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBaTh (pU3HUYECKUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PMBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATrHUTHbIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIIEHUE,
uHTeppepeHus, audpakuus U TOJpU3aLMs CBETa, JHUCIEepCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHass MW HCKYCCTBEHHas
PaauoOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3YsSd (U3UYECKUE BEITHYMHBEI:
DIEKTPUYECKUM 3apsll, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAS CHiia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO Mojs, cuia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
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KaTyIIKH, DHEPTHsl AJIEKTPUYECKOTO M MArHUTHOTO IOJIeH, MEpPHOJ M YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUMU TPABUIBHO TPAKTOBATH (PU3UYECKUIMA
CMBICT HCIIOJNIb3yEMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECChl, HUCIOJIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHO TOTypacaaa, SHEPTUs CBSI3U
aTOMHBIX S7Ep, TpPH OMUCAaHUH TMPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHUS M EAUHMIIBI, YKa3bIBaThb (OpPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JpPYTMMH BEJIMYHMHAMU,
BBIUUCIISATH 3HAUCHNE (PU3MUYECKOI BEINYNHBI;

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBICHHS, UCIONB3YS (U3UUECKUE
3aKOHBI M MPUHIMIMBL: 3aKOH OMa, 3aKOHBI MOCJIEOBATENIEHOTO U MAPaJLIEIbHOTO
COEMHEHMsI TMPOBOAHMKOB, 3akoH Jxoymns—JleHna, 3aKoH 3J€KTPOMarHUTHON
WHAYKIIHUH, 3aKOH MPSMOJIMHEIHOTO pacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPAaHEHHUS UMITYJbCa, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOI0 uuMcia, MocTynaTsl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, 00JIACTH)
NPUMEHUMOCTH;

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

CTPOUTh U OIKCHIBaTh H300pa)KEHUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UYECKUX SIBICHHUHA W
MPOIIECCOB C HCMOJb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEpPEHHUH: TpPU ITOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (HU3MUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsMBIX M3MEPEHUH: MPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBAThH
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pEe3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIWMYMH B BHUJC TAOIUIl U
rpauKOB, ACIAaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEAOBAHMS;

coOro/IaTh MpaBuja OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOTO OKCIepHMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W TPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MYECKON MOJIENbIO,
UCTIONB3YS (hM3MUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4u
BBIOUpaTh (PU3UUECKYIO MOJCIb, BBIACIATh (PU3UYECKHE BETUYHHBI M (DOPMYIIH,
HEOOXOaUMBIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UICCKOW BEIIMUNHBI,

peraTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
IEMOYKY PACCYXJEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyecKkue sSBICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWMCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYCOHOW M HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MTOJTydaeMyr0 HHPOPMAITHIO;

OOBSCHATh TPHHIMIIBI JCHCTBUS MAaIllMH, HPUOOPOB W TEXHHUYCCKHX
YCTPOKWCTB, pa3jnudaTh yCIOBHS MX O€30MacHOTO HMCIIOJIh30BaHUS B IMOBCEIHECBHON
KU3HU;

IPUBOJUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCITOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOMN JKU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ IPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbsI U COOJIIOICHUSI HOPM DKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTath B TpYIIE C BBHINIOJHEHUEM pPa3IUYHBIX COIHMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMIIBI, PAIMOHAIBHO pacHpenessaTh OOS3aHHOCTH |
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIHMsX, aJCKBATHO OIICHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK

da3oBbIe Nepexoabl
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 MeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIN 31eKTpUYecKuil TOK. TOKHU B 12 bubmumoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /it P Kourtpoasnbie Ilpakruueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
51 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHu4ecKe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 DIIeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK

4.2 4
Crpoerue atoma https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE S1pO S https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7

Htoro no paznemny 7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

61 O%oSuaomes novopeie ‘ osimetsoonTHA1coT
Hroro no paznemy 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa 0 PUpOJIE.
1 Hayunslie MeT(})IK bl HOZE»)HapHI/ISI 1 bubmorexa HOK
4 A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero Mupa
Pousb 1 MecTo ¢uzuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Mexannueckoe IBHKEHUE.

3 OTHOCHTETHFHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE.

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnnorexka [JOK
JIBIDKEHHUE. https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MIPAMOIMHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKOpeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

. bubnmuorexa [JOK

7 JIBrKeHHne MaTepuaabHOM TOYKH 10 1

OKPY>KHOCTH
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[IpuHnMn otHOCUTENBHOCTH [ anumes.

bu6mmoreka [IOK

8 HMuepuuanbHbIC CUCTEMEI OTCUCTA.
Pl . https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuina. [Ipunnun
9 CyIepno3uiuu cui. Bropoii 3akoH bubmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HrbroTona st MmarepuanbHOM TOUKH

10 Tperuii 3axoH HproToHa 114 bubnmoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TspkecT. IlepBas kocMHuueckast bubmorexa [JOK

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

12 Cwuia ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
TeJa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosddbuiuenT TpeHus.

13 Cuna czn OTI/IBJ‘ICI—(IbI/Iqi)I npu BI/IS(GHI/II/I bubmorexa [JOK

P P https://m.edsoo.ru/ffOc3f76
TeNa B KUIKOCTH UJIU ras3e
[TocTynarensHO€E U BpallareabHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bu6mmoreka [IOK
MowmeHT cuisl. I1nedo cuinbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Tela
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBU)KEHHE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunernueckas s3Heprus MarepuaabHON bubnnorexka [JOK

TOYKH. TeopeMa 00 M3MEHEHUH
KHHETHIECKOI SHEpPTrUun
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17

[TorenumanpHas sHeprus.
[TorenumanpHas 3HEpIrus ynpyro
ne(hOpMUPOBAHHON MPYKUHBI.
[TorennuanbHast sHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloTeHIMaIbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBsA3b paboTHI
HEIOTCHIIMAJIBHBIX CUJI C H3MECHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBsA3H PabOTHI CUITHI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonTposnbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHHUKE)

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

21

22

23

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. JAuddysus.

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYIIL. Komuuecto
BemecTBa. IlocTossHHas ABora,upo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2
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TermoBoe paBHOBecue. TemnepaTrypa

24 u e€ u3mepenue. lllkana remneparyp
Ilennscus.

25 Uneansueiii raz B MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JBHKECHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTtpensnsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI

30 crocoObl e€ n3MeHenus. KonmdaectBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UCATLHOTO
rasa

bubmuorexa [JOK

31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VYnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHBIN TIpoliece
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TI0 bubnuorexa [IOK
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IMPUMCHCHHUC K U30IIpoLIcccaM

HeoOpatumocTs npoiieccoB B

https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK

34 .B i
HIPUPOAE. BIOPOH 3aKOH https://m.edsoo0.ru/ff0c6230
TEPMOIMHAMUKHI

35 [Tpunuun nevictus u KI1 rermoBoit bubmuorexa [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJIOTHYEeCKHE TPOOIEMbI
TETUIOIHEPTETHKH

38 Oo6o6maromuii ypok «MoekysipHast bubmmoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonrtponbHas padora 1mo reme

39 «Monexynsipaas ¢puznka. OCHOBBI 1 bubmorexa LIOK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS

41 BJI&KHOCTh BO3/1yXa. HachleHHbIN bubmorexa HOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpucTalioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. COBpeMEHHbIE MaTepPHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.

43 Y enbHas TEIUIOTa IUIaBICHUS bubmmorexa [JOK

g ' https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHe TEII0BOro OanaHca bubnmnorexa [JOK
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https://m.edsoo.ru/ff0c6820

Onexrpusanus Tesl. JINEeKTPUIECKUI

45 3apsia. JIBa BUJIa SIEKTPUUIECKUX bubmmorexa [JOK
PAL. A P https://m.edsoo.ru/ffOc6bcc
3apsi0B
IIpoBOAHUKH, TUIIEKTPUKH H
46 H(I))JI OBOIHUKHU 3aK(I))H COXpaHEHUSs bubmmnorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOTO 3apsijia
BzaumoneiicTBue 3apsa0B. 3aKOH
47 Kynona. ToueuHblil deKTpUUYECKUI bubnmorexa [IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpssxk€HHOCTE 3IEKTPUYECKOro
48 nosis. [puHnun cynepriozuuuu bubnuorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPS)KEHHOCTHU
Pabota cuit sneKkTpocTaTH4ecKoro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
MOTEHIHAIOB
IIpoBOIHMKY U OUDIIEKTPUKHU B
50 anpeKT OCTaTHYECKOM nonIe bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LHOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
54 [IpuHIMn n1eicTBUSA U IPUMEHEHHE
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KOHJIEHCATOPOB, KOIIMPOBAJILHOTO
anmnapara, CTpyHHOTO IIpUHTEpA.
DneKTpocTaTUUecKast 3allluTa.
3azemileHue AEeKTPONpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

56

[MocnenoBarenbHOE, MapajlieIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yveHne cMEIaHHOTO COCTUHECHUS
PE3HUCTOPOBY

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 TOTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DNEeKTpOHHasi IPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX IYYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

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

61

[ToympoBOTHUKH, X COOCTBEHHAS U

bu6mmoreka [IOK
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IpuMecHas poBoauMocTs. CBoiicTBa
p—~n-niepexona. I1osynpoBoIHUKOBEIE

https://m.edsoo.ru/ff0c84ae

npuOOpEI
DJIEKTPUYECKUN TOK B paCTBOpPAX U
paciiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

62 1
DIIEKTPONUTHYECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPONN3
DIEeKTpUYECKUI TOK B ra3ax.
CaMoCTOSITENIbHBIN U bubmuorexa [JOK

63 . 1
HECAMOCTOATEIbHBIN pa3pan. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TexHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromuit ypok 1 bubmmoreka [JOK
«DNEeKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTposnbHas pabora no teme

66 «9nexkrpocraruka. [locTosHHBIN 1 bubnuoteka [JOK
JJIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepsuslit ypok. KonTponbHas 1 bubmuoreka [IOK
pabora o Teme "DNIeKTpoIuHaMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubnuoreka [IOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
°
Jl:;n Tema ypoka Beero Kourpoabnbie IIpakTHyeckue ﬂ:;:eﬂnﬂ LI;II?;I;(;i:I:eHBHHe
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBI U UX

1 B3aUMoOJercTBHE. MarHuTHOE IOJIE. 1 bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarauTHO€E 1oJI€ MPOBOJIHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmoaeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnast padota «13yuenue 1 1 bubmuoreka [IOK
MAarHUTHOTO TOJISI KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 Jlaboparopnas pabota 1 1 bubnnorexa [JOK
«HccnenoBanue NeUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas HHAYKIus. [loTok 1
BEKTOpa MarHUTHOM uHAyKuuu. IC
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10

WHIYKIIAHA. 3aKOH 3JIEKTPOMArHUTHOU
nHaykiuu Gapanes

JlaGopaTopHas pabora
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHF)

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

TexHuueckue YCTpOI‘/'ICTBa Hu UXx
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTEI,
QJICKTPOMArutThl, SJICKTPOABHUIATCIIb,
YCKOPHUTCIIN 3JIEMCHTAPHBIX YaCTHULI,
HHAYKIIMOHHAS I1€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padota no teme
«MarHuTtHOE 1oJIe.
SHCKTpOMaFHI/ITHaSI UHAYKOUS»

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB00O/IHBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

43



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KoneGarenbHblii koHTYp. CBOOOHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIbBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaroMx
Kose0aHusX. BolHyKIeHHbIE
MexXaHU4YeCcKue Kojiebanus. Pe3oHanc.
BI)IHY)KIIGHHBIG SHCKTpOMaFHI/ITHI)IC
KosaeOanus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CHHYCOMIAIBHBIN
MepEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsHKEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoacrtso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHepaTopa epEMEHHOTO TOKa,
JIMHUH 3JEeKTpoIiepeaayd
DKOJIOTUYECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPIUU.
Kynbrypa ncnons3oBaHus

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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3JIEKTPO3HEPIUU B OBCEIHEBHOM
KU3HU

MexaHuueckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6nmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
ITonepeunsle ¥ POIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBA3u. Paguonokanus
Konrtponsnas pabdora «Konebanus u bubmuoreka [IOK
25 1
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCcTpaHEeHue
26 CBETA B OJIHOPOJHOM Cpee. bubmuoreka [IOK
ToueyHslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenune nzodpaxeHuii B brbmmorexa LIOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHnue. [IpenenpHbIi bu6muoreka [JOK
YT OJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHHS
29 JlaboparopHas pabota «3meperue bu6mmoreka [JOK
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30

31

IMOKas3aTciid MPEJIOMIICHUA CTCKIIA»

JIunzel. [loctpoeHune n300pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JTMH3bI

Jlaboparopnas pabota
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3aX)

https://m.edsoo.ru/ffOcd67a

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

32

Hucnepcus ceeta. CIIOKHBIN COCTaB
6emnoro ceera. LIer. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETA»

33

34

35

Wutepdepennus cera. Audpaxius
cera. JudppaknuonHas pemerka

ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

OnTrueckue MpuOOpPbI U yCTPOMCTBA U
yCJIOBHS UX O€30MaCHOTr0 MPUMEHEHUS

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOcf02e

36

I'panuLbl NpUMEHUMOCTH
KJIACCHYECKOM MexaHuKu. [TocTymarsl
CIELAJIbHON TEOpUHn
OTHOCHUTENIbHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

38

OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
3ameyieHre BpeMEHH B COKpAIllEHNe

JUTHHEI

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN

YaCTHUIIBI. CBsI3b Macchl ¢ BHCpFHCﬁ u
HUMITYJIbCOM. 3HepFI/ISI ITOKOs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68
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Konrponsnas padora «OnTHka.

bu6nmoreka [IOK

i 1
39 OCHOBEI CrieNa b ol Teopit https://m.eds00.ru/ffOcf6f0
OTHOCHUTEILHOCTH
®otonsl. Dopmyna [Inanka. Jueprus bubnmnoreka HOK
40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
nOJIMOTEeKA
41 orodppexra. Onerrst A. I https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodrpdekra. YpaBHeHue
42 BﬁHmTeiHa J'(Ii})lq)(I)OTOB(b(I;)eKTa bubmmorexa [IOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 Jlebenera. Xumudeckoe JelicTBHC bubmmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MIPAKTUIECKOE TPUMEHEHHE:
44
($OTORIEMEHT, POTOAATUHK,
coJIHeUHas baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOW ONTHUKW https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OmbITE
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
pPOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
47 IT b
OCTYIIATRI Bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryonieHue GOTOHOB
i B ¢ but6mmoreka [IOK
48 MIPH MEPEXO0/Ie aTOMa C OJTHOTO YPOBHSI

SHEPIuM Ha Apyrou. Buasl criekTpos

47

https://m.edsoo.ru/ff0d0afa
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49

BosHOBBIE cBOICTBA yacTHll. BOaHBI
ne bpoiinsa. KopnyckynsspHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHY>KJICHHOE U3JIy4CHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

o1

52

53

54

55

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3TYyUCHUS

CgoiicTBa anbda-, 6eTa-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacnazn.
DJIEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-nsinydeHue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepubie peakuuu. SnepHbin
peaktop. [Ipobrembl, MepCIEKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI IAECPHON
SHEPreTUKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
o3UTpoHa. MeTo bl HaOMoIeH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHULL.
Kpymsiii cton «®@yHaameHTaabHbIe
B3anMOJIEUCTBHA. EMMHCTBO
(bu3nyuecKoil KApTUHBI MUPA»

Bun 38é3nH0r0 Heba. Co3Bes3aus,
SIpKUE 3BE3/IbI, IUTAHETHI, KX BHIUMOC

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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56

nBrokenne. ConHeyHas cucreMa

Comnune. CoHeyHas akTUBHOCTD.
Uctounuk sneprun ConHIa u 3BE3]1

57

58

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI INTABHOM
[I0CJIEI0BAaTENbHOCTH. BHYyTpeHHEe
ctpoenue 3B€31. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKIACHUN 1
sBommonuu CoHIa U 3BE3]1

Muieunsiii [yt — Hama 'anakrtuka.
[Tonoxenue n auxenue ConaHua B
l'anaktuxe. 'anaktuku. YE€pHbIe IBIPHI
B s/Ipax rajJjakTHK

59

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe nznyudenue.
MeTtaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o06matomuii ypok. Ponb gpusuku u
aCTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

O6o6maromuit ypok. Pois u Mmecto
($U3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

49




O6o06maromuii ypok. Pomib
64 ¢uznveckoii Teopun B popMUpOBaHUH
MPECTaBICHUN O (PU3NUYECKOI

KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 001IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJICTABICHUN O IIPUPOAC

66 PesepBHbIil ypok. MaruutHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepHbiit ypok. OnTrka. OCHOBBI
67 CHeIUaaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbrii ypok. KBanToBas ¢pusuka.
68 DneMeHTHl aCTPOHOMUU U

acTpo(U3HUKH

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

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

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

https://resh.edu.ru/

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

B PABOYEM IMPOT'PAMME.
Ne Hara Tema ypoxa. ®dopma [Ipyuunna
/1 MIEPEHECEHHOTO KOPPEKIIHH. KOPPEKIIUU.

ypoKa.




