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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesNbHOW MHporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yudérom ¢enepalbHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU NpenojaBaHus ydyeOHoro mpeamera «@Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIuaXx Poccuiickon Oenepanuu, peAIN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbI MHupa oOydaromuxcs 10-11 kmaccoB mipu
o0yueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESITEILHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOy4eHHsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTh peaju3alluh MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJICNISIIOTCS. OCHOBHBIC ENM M3y4eHUs (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKHN Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEeIMETHBIE Pe3yIbTaThI 110 TOJaM 00yUYCHUS;

e cojepxaHue yueOHoro npeaMera «Du3uka» mo rogam oOy4eHHUs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KauecTBe Y4E€OHOTO MpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. LIkonmpHBIN Kype GU3UKH — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
dbu3mdeckoii reorpadueri um acTpoHommeil. Mcmonb3oBaHWE W aKTHBHOE
OpUMEHEHUE  (U3MYECKMX 3HAHUU  ONpelNesieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHWE YMEHHH NPUMEHSTH
HAyYHBIN METO/]I TO3HAHUS MPHU BHITIOJTHEHUH UMH YI€OHBIX HCCIIEOBAHMIA.

B ocHoBy Kkypca ¢Gu3MKK JJ18 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX HWACH, KOTOpPblE MOXXHO paccMaTpUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTMYECKU
3aBEpHIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYACT KaK
BOMPOCHI KJIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Bexgymum B Kypce sBusercs
dopMupoBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAayKH, OCMBICIIEHHE CBSI3U PAa3BUTHS
¢usukn ¢ pasBuTHEeM OOmIecCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U YKOJIOTHUECKUMU TIPOOIIeMaMHu.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamoiaraet
3HaKOMCTBO C IMTUPOKAM KPYrOM TEXHHUYECKUX U TEXHOJOTHMUYECKUX MPUIIOKECHUH
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH M TEXHOJOTHH, a TaKkKe OOCYKICHHS
npobJieM palMOHAIFHOTO MPUPOAOTIONB30BAHUS U YKOJIIOTUIECKON O€30TTacCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISIOTCA (U3MUecKue Teopuu ((popMHUpOBaHUE TMPEICTABICHHUMN O
CTPYKTYpe MOCTPOCHUSI PU3UUYECKON TeOopUu, poiau GyHIaMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABICHUSIX O TPUpPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, [Jii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUU U
IIPOIIECCOB).

CHUCTEeMHO-/IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NESITebHOCTH 00YyYarouIuxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKHM — 3TO HCIOJB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPaTKOBPEMEHHBIX JKCIIEPHUMEHTOB H Ja0OpaTOpPHBIX padoT,
KOTOpBIE B mporpamme 1o ¢u3uke 0ObEIUHEHBI B OOIIUH CIMCOK YUYEHHUYECKUX
NPaKTHYECKUX padoT. BhiaeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOJUMBIX JUISI KOHTPOJIA M OLIEHKH, OCYILECTBISIETCS YYaCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IUIaHUPOBAaHUS MU
ocHamleHust kaOuHeta ¢u3uku. Ilpm sToM oOecmeunBaeTcs OBIAJCHHE
O0Oy4aroUMMHCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEIOKEHHBIX THIOTE3.

Bonbmioe BHHMaHME YAENSETCS PELICHUIO PACUETHBIX M KadeCTBEHHBIX
3amad. [lpu 3TOM 17151 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIIOTCS 3aJaud C SBHO
3aJjaHHON (PU3MUECKON MOJIETIbIO, TIO3BOJISIONINE TIPUMEHSATh N3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfelia Kypca, TaK MU MHTETPUPYS 3HAHUS U3
pa3HBIX pa3nesoB. /(s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
O0OBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU MJi CUTyallud HpPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3UKHM HA YPOBHE CPEIHETO OOIIET0 00pa3oBaHuUsl JOJKEH U3yUaThCsl B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBCHHO-HAYYHOTO IMHUKIa. B kKaOuHeTe (DU3WUKHA JIOJDKHO OBITH
HEeoOXoauMoe JiabopaTopHOe OO0OpYyJIOBaHME ISl BBIMOJHEHUS YyKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIMOHHOE
o0opymoBaHUE.

JlemoHCcTpanimonHoe o0opymoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme MO (U3MKE KIIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  UW3y4YaeMbIX SIBJICHUH HM  TPOILECCOB, OMIMPUYCCKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHHUYCCKUX IMPUMEHEHUH.

JlaGoparopHoe 00OpyaOoBaHHE ISl YYEHHUECKUX TMPAKTHYECKHX pPadboT
dbopMupyeTcsi B BU€ TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmuxcsi. TeMaTH4ecKue KOMIUICKTHI
1a00paToOpHOTrO O0OpPYIOBAHUS JIOJDKHBI OBITh IMOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE TU(PPOBBIX JabopaTopuil.

OCHOBHBIMHU LIETISIMUA U3yUeHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe UWHTEpeca M CTPEMIJICHHS OOYYalOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PAa3BUTUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK peE3yJibTara H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHUEM
dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O poiu (U3UKU ISl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelnieHueM CIIeIYIoNUX 3a71ad B

MpoIecce u3yueHus Kypca (PU3UKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs:



e TMpUOOpPETECHUE CHUCTEMBI 3HAHUU 00 o01mux buznUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsX, BKJIFOYAS MEXaHHUKY,
MOJIEKYJISIPHYIO (PU3UKY, D3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITH TEOPETUUYECKUE 3HAHUS IS
0oObsICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJady C SBHO 3aJaHHOM
¢uznuecko Monenblo, 3ajay, MOAPa3yMeBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUeCcKorl MOJEINH, aJIEKBAaTHON yCIIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUAHUS HA OKPY>KAIOILYIO
cpeay;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENICHUSA
¢u3MUecKrX HKCIEPUMEHTOB, aHaNIM3a M HUHTEpHpeTanuu HH(opMmaIuu,
OTIpEeJICIICHHs] TOCTOBEPHOCTHU MOJIyYEHHOT'O pe3yJIbTaTa;

e CO3[IaHWE YCJIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi YpOBEHB) Ha ypPOBHE CPEIHETO OOIIEro
obpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepedyeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENb JENaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT W ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYJarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka 1 MeTOAbl HAYYHOTO TO3HAHUS

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHMS OKPYKAIOIIETO
mupa. Ponb JKcnepuMeHTa ©W TEOpUM B IMPOLECCE IO3HAHUS MPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (pU3MYECKUX SIBIEHUH M MpoleccoB. HayuyHble rvmoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (U3MYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIUH HAa OCH CHUCTEMBbI KOOpJMHAT.
CiioxeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYyTH U TEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintHoe  nBmkeHue. JIBMKEHME  MaTepualbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpemMuTensHOE YyCKOpEHHE.

TexHHuecKHe yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHOUIAOMETP,
JIBU>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIE ITEpEIadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHUS.

[IpeoGpazoBanne ABMKEHUH C UCTIOIB30BAHUEM TIPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHusl Tena, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOJHOrO MaaeHHUs.

Hanpanenne ckopocT Ipu ABUKEHUHU 10 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTIMH, HPONICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHune nBUKEHMS IapUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmues.  IlepBbii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOuku. Tperuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectu. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiabkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU JIBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHE: IOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne nHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMalui.

HccnenoBanue ycioBuii paBHOBECHsS TBEPAOrO TENA, HMEIOLMIETO OCh
BpalCHUSI.

Tema 3. 3akoHbl coOXpaHeHUA 6 MEXAHUKE

NmMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepHAIbHBIX TOYEK.
NMnynbe cuiabl U HM3MEHEHHE HMMITyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBUKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOM TOYKH. Teopema 00 H3MEHEHHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenunanbHas SHEPTUS yIpyro
neopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBs3p  paboThI
HETMOTEHIIUAJIbHBIX CHUJ C M3MEHEHHEM MEXaHWYeCKOW HSHEPruu CHUCTEMBbI TeJl.
3aK0H COXpaHECHHS MEXaHUYECKOW YHEPTHUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHNIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOJIIOTHO HEYNPYroro yaapa C MOMOILIBIO JBYX OJWHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIYTa.

Pa3znen 3. MoJsekyasipHasi pU3NKa U TEPMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICVCTBUSA YacCTHI[ BemlecTBA. MoJenu CTPOEHHS Ta30B, JXKUIAKOCTEU U
TBEPIIBIX TEJI M 00OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl MoJiekyin. KonnuectBo BemecTBa. [loctosHHas ABorapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uaMmepenue. lllkana Temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCONIIOTHash TeMmmepaTypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrnieparyp KenbBuHa. 1'a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—KiraneipoHna.
3akoH [lanbroHa. M30mponecchl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BeulecTBa. ['paduueckoe mnpencTraBIeHUE H3OIMPOILIECCOB: H30TEpPMa, H30X0pa,
uzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiThl 0 TU(DPYy3UN KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIIE CyIIECTBOBAaHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY AaBICHUS ra3a Ha CTEHKH COCy/a.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJIEAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00BEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsII SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHenus. KonnyecTBo TeminoTel u pabora. BuyTpenuss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y JAeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosuecTBO TEmIIOTHI IpU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne TepBOro 3akoHAa TEPMOJWHAMUKH K u3omporeccaM. I 'paduueckas
UHTEpIpeTanus padoThl raza.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumocTs mpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpyHOMIIBIL  JEWCTBUA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBHIX MamuHax. KoadpdumueHt moie3Horo
neucTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3¢g@uiiueHT Mojae3HOTo
JNEeUCTBHS. DKOJIOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.



TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUIKK TOJ] JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTYHHOH TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPALH).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CTOpPaHusi, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3Mmepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. Pazoevle nepexoonl

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimeHHblid map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.

Tépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanibl. llnaBieHue wu
KpUcCTau3anus. Y nenpHas Tersiora riasineHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne ycCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUHU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGnronenune HarpeBaHus U MaBiIeHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpu3auust Ted. OJEKTpUYecKuid 3apsan. J(Ba BHIa 3IIEKTPUYECKUX
3apsiioB. IIpOBOJHUKYM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsia.
BzaumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 37EKTPUUECKUIN 3apsil.
Onektpuueckoe mnosie. Hanpsok€HHOCTh  anekrpuueckoro mnojsa.  [IpuHinun



CYIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPsHKEHHOCTH DIEKTPUYECKOTO
TIOJISL.

Pabora cun  snekrpocratuueckoro  mnoig.  llotenmuman.  PasHocThb
NOTEHIMANOB. [IpOBONHUMKM W JOUINEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHHUeCKHe YCTpPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUUECKas 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA anmnapar, CTPyUHBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcCaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUIIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYILIECTBOBAaHUSA DJIEKTPUUECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa 1eTu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJUIeIbBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAsA CHJIA M BHYTPEHHEE COMPOTHBIEHUE HCTOYHUKA TOKA.
3akoH OMa [J1s1 MOJTHOM (3aMKHYTOM ) 3eKTpruyeckoit nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPIABIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DneKTpuuecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHAs MIPOBOAUMOCTD
MoynpoBOoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONUTHYECKAs TUCCOUUALMUA. DIEKTPOIIN3S.



DJIEeKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOATEIbHBIN
paspsan. Monuus. [nazma.

TexHudyeckue yCTpoWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJIYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IN TOMEPEYHOT0 CEYEHUSI U MaTepHaia.

CwMmeliaHHOE COeIMHEHHE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >BIEKTpOABMKYIIEH cuibl. KopoTkoe 3amblkaHHe
rajbBaHUYECKOTO AJIEMEHTA U OIlEHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIICHUS METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pasps U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nrogenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCyIIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnore3a, (uU3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHEGHMI, JHMHEWHAas (YyHKIHS,
napabosna, runepboina, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mmexanndyeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJBI TEILJIONEpPEavr, TETUIOBOS PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B YKUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsE Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TN, JKUJIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eocpacghus: BNaxXHOCTh BO3]lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET U Jpyrue), ABUTATENb BHYTPEHHEIO
cropaHusi, napopasi TypOHHa, OBITOBOM XOJOJIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajOB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJIIEKTPOHATrPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pasznen 4. JinekrpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHUmMHAA UHOYKYUA

[TocTossHHbIE ~ MarHuThl.  B3aummonaeicTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bektop MarHuTHOW wuWHAYKIMU. [IpuHIUN Cynmeprno3uiuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JNUHHN MarHUTHOM
WHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA C TOKOM. KapThHa JHMHUKA WHIYKUIWAH
MAarHUTHOTO MOJisl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBLIEBOIO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT OpcTtena. BzanmoaercTtBiue MpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM mosie. PaGora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOoTOK BeEkTOpa MarHUTHOM
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIA MHAYKUWMUA. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKIUH B
IPOBOJIHUKE, TBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CAMOUHTYKIIHH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYLIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHUmMHbLE KOJ1€0AHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHHWYECKHE  KoseOaHMs.
Napmonnyeckue konebanus. [lepuon, vacrora, ammiutyna u ¢asza KojeOaHUM.
[IpyxuHHBINM MasgTHUK. MaTeMaTHU4EeCKUH MAsSTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpyu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCATBbHOM KOJe0aTeTbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHbIE MEXaHHUUECKHE
koneOanus. Pezonanc. BeiHy)1€HHBIC AJIEKTPOMarHUTHBIE KOJIeOaHUsI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE€ M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPEOICHNUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTE€IbHONW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKU MasiTHUK).



HaOnronenue 3atyxaronux KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3soHanc mnpm mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUM 3JIEKTPONEPEIAUN.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENM W3 IOCIEI0BATEIBHO
COEMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE 80IHbL

MexaHnueckue BOJIHBIL, yClIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W NOPOJOJIBHBIE BOJIHBI.
WNnTtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOJsSpU3alus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYyKOBas IMArHOCTHKAa B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmonenue oTpaskeHus M MPEIOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmtonenue cBA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUE,
MpeJIoMJIeHUE, MOJAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. CroxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JUH3bL. ToHkas nuH3a. DOKycHOe
paccTosiHUE€ W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wnzo0pakeHuil B
coOMparIMx U pacceuBaronux JnH3ax. dopMyna TOHKOW JIMH3BL. YBEJIUUYCHHE,
JlaBaeMOoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. WnaTtepdepennuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuyeckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMOnMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB U300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6nronenune natepdepeniimm ceera.

Ha6nronenune nudpaxmuu ceera.

Habmronenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITHOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3pnes 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBLHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
OHeprus U UMITYJIbC PEISATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Heer;1
ITOKO4.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmol KEAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuia»

dboTorddexra.

JlaBnienue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuueckne yCTpocTBa W MPAKTUYECKOE TMpPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(dekT Ha YCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIL.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nyuenume u mnorsiomeHue
(GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroi. Bumsr
criekTpoB. CIEKTp ypOBHEW SHEPTUU aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactuil. Bomusl ne bpoiis. KopnyckynsipHO-BOTHOBOM
Ty aJTH3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHHuecKkne YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HabGnronenue nuHeityaToro cnekrpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. CBolictBa anbda-, Oera-, ramma-u3IydeHUs.
Brnusinne paanoakTMBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeuTpoHa. Hykionnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH paAu0aKTUBHOTO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUYECKHUE aCIIEKThI SIEPHON SHEPIE€TUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMoAeicTBus. EnqMHCTBO prsndeckoit KapTUHBI MUpa.

TexHuyeckne yCTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3pnen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPHUCTUKHU. JlMarpamMma «CHEKTPAJIBHBIM KJIacC —
CBETHUMOCTB». 3BE3/bI TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEE CTpOoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUU U dBostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktukyu u kBaszapbl. UEpHBIE ABIPHI B sapax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe nsinydeHue.

Macurabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
NPWIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEeBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Miteunoro IlyTu.

O6o0maromee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cdepax AesSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEACTaBICHUNA O (U3UYECKOW KapTUHE MHUpPA, MECTO
¢dusznueckol KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kilacce ocymiecTBIsIETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMaTHKHU,
OMOJIOrMH, XUMUH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MYecKass BEIUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOM3BOJIHBIE AJIEMEHTAPHBIX (YHKIMKA, TpPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIOIAIN TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JIBW)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanuanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.



l'eoepaghusi:  marHuTHBIE TOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, PAaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Du3nWka» Ha YPOBHE CpEIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIEC PE3YybTATHI OCBOCHUSI yUeOHOTo npeaMera « Ou3nKay JOJIKHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JEATEIBHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOU €SATEIBHOCTH, B TOM YKCJIE B YAaCTH:

1) rpa’sKaaHCKOrO0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMN 00YUAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIecTBa, y4acTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUKCKOM TPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (U3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) Tpy10BOI0 BOCIMTAHMS

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuoOHANIbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynyuieit mpodeccun 1 peau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
bU3UKHM HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrNYeCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IJIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUM B OKPYKAIOIIEW CPEZIE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OIbITa JEATEeIbHOCTH HKOJIOTMYEeCKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUI Mo (pU3UKe;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (U3MKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE eiicTBHSA
ba3oBble jornueckue AecTBUA:
CaMOCTOSITETLHO ~ (DOPMYJIMPOBATh W aKTyaJIH3UpOBaTh  MpoOJeMmy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTPE/IETATh IETN JeATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH MW TMPOTHBOPEYHS B  PaccMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaln3a UMEIOIUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JACSITEIBHOCTH;
KOOPJIMHUPOBATh W  BBHINOJNHATH pabOTy B  YCIOBHSIX  pEaIbHOTO,
BUPTYaIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKue eCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nYecCKoN HAyKH;



BJIaJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MPOCKTHON JEITEILHOCTH
B 00s1acTU (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY TOUCKY
METOJIOB peIICHHs 3aiad (U3NYECKOTO COJCpPKaHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUI0 HOBOTO 3HAHHS, €ro
MHTEPIpPETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHHIO B Ppa3IUYHBIX Y4YEOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIC CBSI3W W aKTyalU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAaXOIWUTh apTyMEHTBI NI JIOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peUIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJadyll B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICSTETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OpUTrHHAIBHBIE TOXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 10IyCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU MOJyUYEHUS MHPOpMAIUKU (PU3MUECKOIO COAEpKAaHUS U3
UCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTU3allMI0 M UHTEPIpeTalnio MHPOPMalUU pa3lIMYHBIX BHUIOB U (opm
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U OPraHU3AIIMOHHBIX
3aja4 ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepeXeHHs, IMpPaBOBBIX U  ATHYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30TacHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpXKaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3Ha4YeHUs MH()OPMALIUU U 1IeJIeBOI ayIMTOPUH, BEIOHpasi ONTUMAJIbHYIO
(dopMmy npencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYILECTBJISITH OOIIIEHHE Ha YPOKaxX (DU3KUKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIMKTHBIX CHUTyalludi M CMsST4ath
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUUA C YYETOM OOLIUX
UHTEPECOB ¥ BO3MOYKHOCTEHN KaXKJAOI'0 YICHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHIKECHHUIO: COCTaBJIATH IUIAH JIEUCTBUU,
pacnpenensiTh poid ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbl B
oO1uit pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYalIUSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENBHYIO NIEATELHOCTh B 00JIacTU
GU3MKM W aCTPOHOMUH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 32 PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO J3PYIUIMA B 001acTH
($U3HUKH, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBIA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, S3MOLIMOHAJIbHbI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHWCTBUW M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTaTOB U
OCHOBaHU;

WCIIOJIB30BaTh NMPUEMBI peieKCUu AJis OLICHKU CUTYalluH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHWKCHHUIO;

MpPUHUMATh MOTHBBI W apryMEHTBHl APYTHUX TIPU aHAIU3€ pPE3yIbTaTOB
NeSATETHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHajdu3e pe3yJbTaToB
NeSATETHHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe N1 YPOBHS cpeaHero oOiero oOpa3oBaHUs y O0OYyYarOIMUXCS
COBEPIIEHCTBYETCS OMOIMOHATLHBIH WHTCIIJIEKT, IIPEIITOTaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHATBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO IeNId U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXOHS W3 CBOUX
BO3MOYKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €ro TPH OCYLIECTBICHUM OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA TMPUMEPAX PO U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEN;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJIEICH:
MaTepHualibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCYHBIN
ANEKTPUYECKUI 3aps]l IPU pelIeHUuU PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



JJEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TaJEHUE TeJ, JBWKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMoeicTBre Ten, nuddy3usi, OPOYHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCALUs, IUIABIICHUE, KPUCTAJUIM3alvs, KUIICHUE,
BJI&JKHOCTh BO3/lyXa, IMOBBIIIEHUE AABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
cocyle, CBSI3b MEXAY NapaMeTpaMy COCTOSHUS Tra3a B  H30IPOIECCaAX,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MUCMONB3YysS (U3UYECKHE BEIWYWHBI:
KOOpAWHATA, MYyTh, IMEPEMENIEHHE, CKOpPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KHHETHYECKasi SHEPrusi, MOTCHIMAJIbHAs YHEPrusi, MEXaHU4YecKas
paboTa, MexaHWYECKash MOIIHOCTh;, IPU ONHCAaHWUW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBIC MCMOJBb3YEMbIX BEJIMYMH, MX OOO3HAUYCHUS] W EAUHUIIBI,
HAXOJIUTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMH;

ONUCHIBATh H3YyUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (M3MYECKHE BEIWYUHBI JIaBJICHUE Tas3a, TeMIepaTrypa, CpeIHss
KMHETUYECKasi PHEPTUsl XaOTUUYECKOTO JBHXKEHHUSI MOJIEKYJ, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI DHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICH HCIOJNB3YyeMbIX BEJIMYMH, UX
000O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(Gu3MUECKYI0 BEJIMUYMHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYEeCKUe BETUYMHBI: AJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh IMOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBaTh (DUIUUECKUN CMBICI HCIOIB3YEMBbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BEJIMUMHY C IPYTUMH BEIMYUHAMU;

aHAMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u Il 3akonst HeroToHa,
3aKOH COXPAHEHUsS MEXAaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIUII CYNEPINO3UIUN CHWJI, HPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUM TEILUIOBOTO JABHXKEHUS MOJIEKYJ C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
3JIEKTPUYECKOrO 3apsana, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIpa)K€HUWE U YCJIOBUsS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSIT OCHOBHBIC MPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMUCTB; pa3nuyaTh YCIOBHS MX 0€30MaCHOT0 HCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSTh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIb30BAaHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHHH, TPU ITOM
dbopmynupoBaTth mpoOJeMy/3agady M TUNOTE3y Y4eOHOro OSKCIEePUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO O0OpYJOBaHHUS, MPOBOJIUTH OMNbBIT U
dbopMyIHpPOBATH BHIBOJIBI;

OCYILIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCJIEJIOBATh  3aBUCUMOCTH  MEXJIYy  (U3MYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
dbuKCUpoOBaTh PE3yIbTAThl TOJYUYCHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYWH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHNUS,

co0JIro1aTh MpaBmwia 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax yd4eOHOTro JKCIEepUMEHTa, Yy4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JEATeIbHOCTH C MCIOJIb30BAHHEM H3MEPHUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aa4H
BbIOMpaTh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXonuMbIe NIl €€ pellleHUs, TPOBOAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJTy4€HHOT'0 3HAYCHUS (PU3NUYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpacCyXIEHUW C OMOpOil Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
buznvecKue sIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4eOHBIX  3a7ady  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETAIINH
U TIpelICTaBleHusl Y4eOHON M HAyYHO-TIOMYJISIPHOU WH(OpMAIUKU, TOTYISHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOILIECCOB OKPYXAIOIIEro MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

MCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOM JKU3HH
JUTsE o0ecredeHus: 0€30MacCHOCTH MPU OOpaIeHNH ¢ TPUOOpPaMH M TEXHUYECKUMHU
YCTPOMCTBaMHU, NJI1 COXPAHEHHUS 3I0POBbS U COOJIOJECHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



pabotaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TpyHIbl, PAUUMOHAIBHO pAacHpeneisTh OOA3aHHOCTH M
IJJAHUPOBAThH JIESTENBHOCTh B HECTAHNAPTHBIX CUTYyalHsIX, aA€KBATHO OLICHUBATH
BKJIaJ] Ka)KJOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.

K xoniy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMUXCA YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX pPOJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
($u3nUecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUCHHBIX (PU3MUECKUX MOJETeH:
TOYEUHBIN AIEKTPUUYECKHUN 3apsif, JIyd CBETA, TOUEYHBIM UCTOYHUK CBETA, SiAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO sipa MpH pelIeHUH (PU3UUECKUX
3a1ay;

pacno3HaBath (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DMBHMKU: DJIEKTPUUYECKAs MMPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIUSA, JCHCTBUE MAarHUTHOrO IO Ha
IPOBOAHUK C TOKOM W JBWXKYIIMUWCS 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUs H
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
uHTepdepenuus, Audpakuuds W MOJSpHU3AlMsi CBETa, JIUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBlieHHE, BOSHUKHOBEHUE
JUHENYaTOTO CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaauOaKTUBHOCTD;

OMUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  PAa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIE SIBIEHUS (TPOIECCHI), HMCHONB3Yys (U3MUYECKUE BEIUYUHBI:
ANEKTPUYECKUI 3apsi, CUJIa TOKA, DJEKTPUUECKOE HANPSIKEHUE, DIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOABIKYILAs cuia, padoTa TOKa,
WHIYKIOUS MAarHUTHOTO IToJs, cuia Ammepa, cuia JlopeHuma, MHAYKTUBHOCTH
KAaTyLIKHW, JHEPrus JJIEKTPUYECKOIO M MArHUTHOTO IIOJIEW, INEpUOA M YacToTa
KosiebaHui B KojeOaTelnbHOM KOHTYpe, 3aps] M Cuila TOKa B IIpolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#d, (QOKYCHOE pacCTOsSHUE W
ONTHUYECKAs] CWUJa JIMH3BI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PUIWUECKHMA
CMBICI UCIOJb3YEMbIX BEIMYMH, HMX OOO3HAUYECHHUS W E€IHUHMIIbL, YKa3bIBaATh
(GopMysbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTHMMH
BEJIMYMHAMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUA M INPOLECCHI, HCIOIb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, EPUO]] MOTypaclaga, SHEPTUs CBA3U
aTOMHBIX SIIEp, MpPU OIMUCAHUM TMPABWIBHO TPAKTOBaTh (U3UYECKUM CMBICT
WCIOJIb3YEMbIX BEJIUYUH, MX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKON BEJIMUNHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3ys (Puznueckue
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MAPAJIIENIBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe ODUHIITeHHa ans gororddexra,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsfa, 3aKOH COXPAaHEHUS MacCOBOrO 4ucia, MocTynartsl bopa,
3aKOH PaJIMOAKTUBHOTO paclajia, Mpy 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAXKEHHUE U YyCJIOBHS (TpaHMIlBI, OO0JACTH)
MPUMEHUMOCTH;

ONpeAesTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cuiIbl AMrniepa u cuiibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEIOBAHUIO (PU3HUECKUX SBJICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHHIl: NpPU ITOM
dbopmynupoBaTth mpoOJeMy/3agady M TUMOTE3y Y4eOHOTro OIKCIEpHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMNBIT H
dbopMyIHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHbIE U3MEPECHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/bI OIIEHKH MOTPEITHOCTEN H3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIh30BAHUEM
OPSIMBIX W3MEPEHHM: TPH ITOM KOHCTPYHPOBATh YCTaHOBKY, (DHUKCHUPOBATH
pPE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIIEI0BAHMUS;

coOmroaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEACHUHN WCCIIEIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTOBaHMS;

pemaTh pacy€THbE 3a7a4d C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIB3YSI (PM3MYECKUE 3aKOHBI M TIPUHIIAIIBGI, HA OCHOBE aHaM3a YCJIOBHS 3a/1auu
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3UUECKHUE BEIUYUHBI U (POPMYJIBI,



HEOOXOoAMMbIE NJis1 €€ pelIeHHs, TPOBOAUTh PAcu€Thbl U OLICHUBATh PEATBHOCTH
MOJIyYEHHOI'0 3HAaYeHUs (PU3HUUECKON BETUYMHBI,

pelIaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznUecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALUU
U TpelcTaBieHuss y4eOHOM M Hay4HO-NOMYJISIpHON MH(OpMALUK, NOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJy4aeMyt0 HHPOpPMaIUIO;

OOBSACHATh NPUHIMUINBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUs UX O€30MACHOTO MCIOJIb30BaHUSI B MOBCEAHEBHOM
YKU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TMPOIIECCOB OKPYXAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIieHuH ¢ TpUOOpaMHu U TEXHUYECKUMHU
yCTPOMCTBAaMU, ISl COXPAHEHUs 370POBBS M COOJIOJCHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOLIEH CPEAE;

paboTaTb B TIpyNNe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TIpyNNbl, PALUOHAIBHO paclpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJl€KBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYMIIbl B PELLIEHUE pacCMaTpUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. ®DUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
1.1 ®du3MKa 1 METOIbl HAYYHOTO TTO3HAHUS 2 bubmorexa OK
) A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kitnemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aaniiia 7 https://m.edsoo.ru/7f41b{72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/7f4 1672
Wroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
11 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7{41bf72
bu6mmoreka [JOK
32 OCHOBBI TePMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIE Mepexoabl

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




Hroro no pazneny

24

Pasnea 4. QJJIEKTPOINHAMUKA

bubmmoreka [{OK
41 DEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2NEeKTpUYECKU TOK. TOKHM B bubnnorexa [JOK
4.2 12
Pa3AYHBIX CpeAax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJJIEKTPOAUHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKUe U JIEKTPOMArHuTHBIC 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHW4ecKue U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
. 10 3
23 Onritia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

11 OcCHOBBI cieManbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DJIEeMEHTHI KBaHTOBOW ONTUKHU 6 hitps://m.edsoo.ru/Tf41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK




https://m.edsoo.ru/7f41¢97¢

4.3 ATOMHOE PO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Paznea 5. DJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brommorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o06maroiee NOBTOPEHHE 4 Et?fi/y/l;fg;grouiﬂl&k
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcbl

®du3nka — HayKa O MPHUPO/IE.

1 Hayunsle MeTopI TO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKpY>KaIoIero MUpa
Ponb u MecTo pusuku B

OpPMHUPOBAHUHU COBPEMEHHOM

2 $op R, P 1 https://m.edsoo.ru/8525e6d9
Hay4YHOU KapTUHBI MUpPa, B
MPAKTUYECKOU IESITEIBLHOCTH JIIOICH
Mexannueckoe IBHUKECHHUE.
OTHOCUTENBHOCTh MEXAHUUYECKOTO

3 1 https://m.edsoo.ru/ab25722¢
neukeHus. [lepemenenue, CKOpocTsb,
YCKOpEHHUE
PaBHOMEpHOE NpsMOJIMHENHHOE

4 P P 1 https://m.edsoo.ru/4894alef
JBUKEHUE
PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE

5 yCRop P 1 https://m.edsoo.ru/23alabee
JBUKEHUE
CBoboaHOE mazieHne. Y cCKopeHue

6 8 A p 1 https://m.edsoo.ru/9121c8a8
CBOOOHOTO MaACHUS
KpuBonuHeiiHOe J1BUXKEHUE.

7 JIBr>keHrEe MaTeprabHON TOUKH 110 1 https://m.edsoo.ru/c2756a45
OKPY>KHOCTH

8 [Ipuniun oTHOCUTENBHOCTH | anmumnes. 1 https://m.edso00.ru/6e6f52b6




NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Bropoi 3akox
HeroTona nis MarepuanbHOM TOYKH

https://m.edsoo.ru/ed6e6c24

10

Tperunit 3akoH HeroTona s
MaTepUaIbHbIX TOUYEK

https://m.edsoo.ru/4733331e

11

3aKoH BCeMHpHOro Tsrorenus. Cuna
TsoxecTH. [lepBas kocmuueckas
CKOpOCTh

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edso00.ru/127bf378

13

Cuna tpenus. KoaddunmeHT tpenus.
Cuita COTpOTHBIICHUS TIPU IBUKCHUHT
TEJa B )KUKOCTH HITU Ta3e

https://m.edsoo.ru/345d6fa3

14

HOCTyrIaTeJ'IBHOG " BpalllaTCIIbHOC

JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea.

Mowment cuibl. Ilnedo cuibl.
VYcnoBust paBHOBeCHsI TBEPIOTO Tela

https://m.eds00.ru/895793ea

15

I/IMHy.]'ILC MaTepI/IaJIBHOﬁ TOYKH,
CUCTCMbI MaTCpPpUAJIbHBIX TOYCK.
I/IMHy.]'ILC CHJIBL. 3aKOH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE IBHUXKEHHE

https://m.edsoo.ru/8fefedd9

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepualibHOW Touku. Teopema 00
U3MEHEHUH KNHETUYECKOW SHEPTUU

https://m.edsoo.ru/f4cfcb76

17

IloTenunanbHas OHEPrus-.

https://m.edsoo.ru/3571464d




[TorennuanpHast SHEPTHUS YIPYTO
nehopMUpOBaHHOW MPYKUHBIL.
[lorennmansHas SHEPTHUs TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

18

[ToreHnmanpHbIe ¥ HEMOTEHIINATIBHEIC
cuiibl. CBsi3b paboThI
HETIOTEHIIMATIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEIL.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/9d2{72¢8

19

JlabGopaTtopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHUEM MEXaHWYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSKEHUS
PE3HHOBOTO KTy Ta

https://m.edso0.ru/13786138

20

KoHntposbpHas padoTa o treme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHHUKE)

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KUHETHYECKOW Teopuu. bpoyHOBCKOE
nsuxenue. duddysus

https://m.edsoo.ru/aecle3la

22

XapakTep JBUKCHUS U
B3aUMOJCICTBUS YaCTHUL BELIECTBA.
Mopaenu cTpoeHHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEII

https://m.edso00.1u/bft83b67

23

Macca MOJICKYII. KonunuectBo
BemiecTBa. IloctosHHas ABOF&IIpO

https://m.edsoo.ru/cdf5a4bl

24

Tennosoe paBHOBecue. TeMmeparypa
u e€ usmepenue. Illxana remneparyp

https://m.edsoo.ru/e3ea87d3




Lenbcus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AOcoIoTHas TemIepaTrypa Kak Mmepa
CpEeIHEH KMHETUYECKON YHEPTUn
JIBH>KEHUSI MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

https://m.edsoo.ru/6641cla5s

27

3akoH JlanmpToHa. ["'a30BbIe 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

JlabGopaTtopHas pabora
«HccnenoBanne 3aBUCUMOCTH MEXKTY
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

https://m.edsoo.ru/b3ef54e2

29

W3onporieccrl B uaealbHOM ra3e v ux
rpaguvecKoe mpeacTaBIcHUE

https://m.edso00.ru/69b2d137

30

BuyTpenuss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
crocoOb! e€ u3menenust. Konuuecto
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrusi 0OTHOATOMHOIO UJCATLHOTO
raza

https://m.edsoo.ru/d5a6¢ccfd

31

Bubl Tenonepenaun

https://m.edsoo.ru/d8eacc95

32

VY aenpHas TEMIIOEMKOCTD BEILIECTBA.
KonuuecTBo TemnoTel npu
Teruionepenade. AauadaTHbIN
pouecc

https://m.edsoo.ru/8ef74ad 1l

33

HepBLIfI 3aKOH TCPMOJUHAMHKHU U €TO
MNPHUMCHCHUC K U30IIpoLecccamM

https://m.edsoo.ru/facda34c

34

Heo6paTumocTh nporeccoB B

https://m.edsoo.ru/96ealcc3




npupoze. Bropoit 3akoH
TCPMOANHAMHKHU

[Tpunun nevicteus u KII/ TerutoBoi

35 https://m.edsoo.ru/c9a7d139
MaIllUHbI

36 Huxn Kapuo u ero KIT https://m.edsoo.ru/2al4cb15

37 JKonOrHHeckie MpodeMs! https://m.edsoo.ru/73caacc6d
TETUIOHEPTETUKHI

38 Obobutarownit ypoi «Moseky tipias https://m.edsoo.ru/3a67¢55f
¢uznka. OCHOBBI TEPMOTUHAMUKI
KonTponbHas pabota o teme

39 «Monexymnspras ¢puzrka. OCHOBBI https://m.edsoo.ru/3a69ad11
TEPMOTUHAMHUKI

40 MapoobpasopanHe 1 KOHACHCALHA. https://m.eds00.ru/a6b9b69f
Hcnapenue u kurneHune
AGCOIIOTHAs U OTHOCUTEIbHAS

41 BJIAKHOCTH BO3ayxa. HachlleHHbIH https://m.edsoo.ru/f1f8¢83f
nap
Trépnoe Teno. Kpucramimyeckue u
amopHbIe Tera. AHU30TPOIUS

42 CBOMCTB KpucTasuioB. Kujakue https://m.edsoo.ru/fc913bea
Kpuctajuibl. COBpeMEHHbIE
MaTepuaibl
[InaBneHue u KpucTaIU3aLus.

43 VY nenbHas TEIIOTA IUIaBJIECHUS. https://m.edsoo.ru/33dc65d2
Cybnumarus

44 YpaBHEHHE TEIIOBOTO OamaHca https://m.edsoo.ru/bb4aec81

45 UISKTPH3AILI TE. SACKTpHeCKitil https://m.edsoo.ru/a8975218

3apsn. Z[Ba BHJA SJICKTPUUCCKUX




3apsiJIoB

46

[IpoBOAHMKH, TUIIEKTPUKH U
MOJTYTIPOBOIHUKHU. 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/37ed68d1

47

BsaumoneiictBue 3apsiioB. 3aKoH
Kynona. Toueunslii a1eKTpU4ecKuit
3apsi

https://m.edsoo.ru/e794dad8

48

Hanpsisk€HHOCTB 2IEKTPUYECKOTO
nosst. [IpuHnmn cynepnosunun
ANEKTpUYECKUX nosiei. JInnuu
HaANPSKEHHOCTH

https://m.edsoo.ru/c9451bee

49

PaboTa cwit aieKTpocTaTHuecKoro
noist. ITorenmman. PasHocTs
MOTEHI[HAI0B

https://m.edsoo.ru/ee5c7673

50

[TpoBOAHHKYN W AUDIIEKTPUKH B
ANEKTPOCTATUYECKOM ITOJIE.
JluanekTpudeckas IPOHUIIAEMOCTh

https://m.edsoo.ru/3fab6¢85

51

DnekTpoémMkocTh. KoHnencarop

https://m.edsoo.ru/3daf6df9

52

BHCKTpOéMKOCTB IIJIOCKOI'O
KOHJACHCATOpPA. BHCPFI/IH 3apPsAKCHHOI'O
KOHJACHCATOpa

https://m.edso0.ru/8177e866

53

JlaGopaTopHas pabora "M3mepeHue
EKTPOEMKOCTH KOHZEHcaTopa"

https://m.edsoo.ru/86¢cc7f54

54

[IpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAIILHOTO
amnmnapara, CTpyHHOr0o MpUHTEpa.
DNeKTpocTaTU4eCKas 3allluTa.
3a3eMIiIeHHe IEeKTPOIPUOOPOB

https://m.edsoo.ru/57d21644




55

DNEeKTpUUYECKUI TOK, YCIOBHUS €ro
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hampsbxenue.
Comporusnenue. 3akon Oma Jist
ydacTKa Lenu

https://m.edsoo.ru/5f18e57¢

56

[TocnenoBarenbHOE, TapauIeIbHOE,
CMEIIAaHHOE COEMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«/3y4eHne CMEIIaHHOTO COEAMHEHUS
PE3UCTOPOB»

0.5

https://m.edsoo.ru/16e1d618

57

Pa6oTta u MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

https://m.edsoo.ru/deed7¢cd5

58

3axon Oma 1t MOJTHOM (3aMKHYTO# )
anekTpuueckoit uenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenue DJ1C ucToUuHKMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

https://m.edso00.ru/d27bf8b1

59

PezepBHbiit ypok. KonTposibHas
pabora 1o Teme "INneKTpouHaMHKa"
/ Beepoccuiickas mpoBepoyHast
pabora

https://m.edsoo.ru/635d6acd

60

O6o0maronuit ypok
«DNEeKTpoIMHAMHKA /
Bceepoccuiickas npoBepouHas pabora

https://m.eds00.1u/9752944d

61

QHCKTpOHHaSI IMpOBOANUMOCTDH
TBépI[LIX METaJIJIOB. 3aBUCHMOCTh
CONMPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBOI{I/IMOCTb

https://m.edsoo.ru/9e45fttd

62

DNEeKTPUYECKUN TOK B BaKyyMe.

https://m.edsoo.ru/1756¢cl 1




CBolicTBa JIEKTPOHHBIX ITyYKOB

[TonynpoBoAHUKH, UX COOCTBEHHASI U
IpuUMecHast mpoBoauMocTh. CBolcTBa

63 1 https://m.edsoo.ru/8caf19d3
p—n-niepexoa.
[TosnynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

64 PacilIaBax HJCKIPOITOB. 1 https://m.edsoo.ru/2d19db3b

DNEeKTpOIUTHYECKAs JUCCOLAIIHS.
DIIEKTPOJIN3

DIIEKTPUYECKUI TOK B ra3ax.
CaMOCTOSTEILHEIN U

65 . 1 https://m.edsoo.ru/e95aclce
HECaMOCTOSITEIHHBIN pa3psil.

Monuusg. ITnasma

DNeKTpUYECKUEe MPUOOPHI U

YCTpPOICTBA M UX MPAKTUYECKOE

66 1 https://m.edsoo.ru/63cedfbe

npuMeHenue. [IpaBuiia TeXHUKH
0€e301acHOCTH

KonTponbHas pabota o teme

«2nektpocratuka. [locTostHHBIN

67 1 1 https://m.edsoo.ru/858efadd

BHCKTpI/I‘ICCKI/Iﬁ TOK. ToKHU B
PA3JIMYHBIX CPpCaAX>

PesepBHblit ypok. O600maromuii

68 1 https://m.edsoo.ru/d44cf614

ypok no teMam 10 knacca
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

IlocTossHHBIC MarHUTEL B UX
B3anMoO/JiciicTBHE. MarHuTHOE II0JI¢.
BexTop MarHuTHOM MHAYKIUU.
JIvHMM MarHUTHOW UHAYKIUH

https://m.edsoo.ru/dd28afld

MarauTHO€E 1oJie MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
B3anmopeiicTBre MpoOBOAHUKOB C
TOKOM

https://m.edsoo.ru/91ec1665

JlabGopaTtopHas paborta «3yuenue
MarHUTHOTO TIOJISI KATYIIKU C TOKOM)

https://m.edsoo.ru/cbb4e22¢

JleficTBHE€ MarHUTHOT'O TOJIA HA
MPOBOJHUK ¢ TOKOM. Cuina Ammepa.
JlaGopaTopHas pabora
«MccnenoBanue aencTBUs
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM))

https://m.edsoo0.1ru/4¢c792b5¢

JlelicTBMEe MarHUTHOTO IOJIS HA
JBHKYILYIOCS 3apPSOKEHHYIO YACTHUILY.
Cuna Jlopenna. Pabota cubl
JlopeHua

https://m.edsoo.ru/efd1d4{4

OneKTpoMarHuTHasi UHYKIHS.
IToTok BEKTOpa MarHUTHOM
nHaykuuu. D/1C nHayknun. 3akoH

https://m.edsoo.ru/e89a67f1




3JIEKTPOMATHUTHON MHIYKLIMH
®Dapanes

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
3JICKTpOMaFHI/ITHOI\/JI HUHIAYKOUH

https://m.edsoo.ru/d6887aeb

NHnykTuBHOCTS. SIBNEHME
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprus MarHUTHOT'O TOJIS KaTyLIKU
C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/f4353eal

TexHu4ecKkue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPUTEH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIMOHHAs I1eYb

https://m.edsoo.ru/3eb8de3f

10

O6o0mmaronuii ypok « MarHutTHoe
noJie. DIIEKTPOMAarHUTHAST MH]TYKITHSD)

https://m.edsoo.ru/3a2fd5b6

11

KoHntponbHas padoTa o teme
«MarauTtHoe I0JI€E.
DNeKTpOMarHuTHasT WHITYKITUSD)

https://m.edsoo.ru/6de9c327

12

CBo0OOIHBIE MEXaHUUECKUE
kosnebanus. 'apMoHnyeckue
KosneOaHus. YpaBHEHUE
TapMOHUYECKHX KOoIeOaHui.
[IpeBpanienue sHepruu

https://m.edsoo.ru/18c5{98f

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Malblx KojeOaHHil rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

https://m.edsoo.ru/73d43b2b




14

Konebarenbupiit koHTYp. CBOOOAHBIE
OJICKTPOMArdHMTHBIC KOJIEOAHHUS B
UJIeaIbHOM KOJIe0aTeIbHOM KOHTYPE.
Amnanorus MCXKIY MCXaHNYCCKUMHU U
OJICKTPOMAardMTHBIMU KoeOaHUSIMHU

https://m.edsoo.ru/a931b8b2

15

®opmyna Tomcona. 3akoH
COXpPaHCHUSA SHEPIrur B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpe

https://m.edsoo.ru/a7517812

16

[IpencraBnenue o 3aTyXarMNX
KoseOaHusX. BoIHyX/IeHHbIE
MexaHHYecKue Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJicOaHMs

https://m.edsoo.ru/6ac54bc2

17

[Tepemennsblii Tok. CHHYCOUIaTbHBIIA
MepeMEHHbINA TOK. MOIIHOCTH
MEPEeMEHHOI0 TOKa. AMIUTUTYTHOE U
JeMCTBYIOIeE 3HAYCHHUE CUJIbI TOKA U
HaIpPsHKEHUS

https://m.edso00.ru/98fd794e

18

Tpancdopmarop. [IponssocTso,
nepenava u noTpedieHue
ANEKTPUYECKON SHEPTUU

https://m.edsoo.ru/5b6e7722

19

YCTpoiicTBO U MPaKTHYECKOE
MIPUMEHEHHE NIEKTPUYECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOI0 TOKa,
JIMHUH 3JIEKTponepead

https://m.edsoo.ru/1bb9e9b1

20

OKOJIOrM4ECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynbTrypa ncnonp3oBaHus
IEKTPOIHEPTUHU B ITOBCEIHEBHOMN

https://m.edsoo.ru/f751e3ad




KHU3HHU

21

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKopOoCTh pacipoCTpaHEHUs U JJIMHA
BOJIHBI. HOHGpG‘IHBIe " MPOAOJIbHEBIC
BOJIHBI

https://m.edsoo.ru/f66aab18

22

3Byk. CkopocTh 3ByKa. I']poMKOCTh
3ByKa. BeicoTa Tona. TemOp 3ByKa

https://m.edsoo.ru/f344ef71

23

SHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX
CBOICTBA U CKOpOCTh. [IIkama
OJICKTPOMArdHuTHBIX BOJH

https://m.edsoo.ru/f575da87

24

[IpuHIHIIBEI patnoOCBA3U U
TeneBueHus. Pa3Butue cpeacTs
cBs13U. Pagnostokamuys

https://m.edsoo.ru/fac4d6bb

25

Kontponbnas padota «Konebanus u
BOJTHBI»

https://m.edso00.ru/51921a96

26

[IpsimonuHelHOE pacpoCcTpaHEeHHE
CBETa B OJTHOPOJIHOIL cpejie.
Todeunslii HICTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ecc67fbd

27

OtpaxxeHue cBeTa. 3aKOHbI
otpaxkeHus ceta. [loctpoeHue
M300paKeHui B IIIOCKOM 3epKaje

https://m.edsoo.ru/f93a7{3a

28

[Ipenomiienue ceera. [lonHoe
BHYTpPEHHEE OTPAKEHUE.
[IpenenbHbIN yroi moJIHOro
BHYTPEHHEIr0 OTPAKECHUS

https://m.edsoo.ru/b84d3bce

29

JlaGopartophas pabota «3mepenue

https://m.edsoo.ru/63c67a56




TIOKa3aTeJid MPCJIOMIICHUS CTCKIIA»

30

JIunzel. [locTpoenne n3odpaxeHuii B
nuH3e. PopMyia TOHKOH! JTUH3BI.
YBennueHue JIuH3bI

https://m.edsoo.ru/5472dd85

31

JlabopaTtopHas pabora
«HccnenoBanne CBOMCTB
M300paKeHUH B JIMH3AX)

https://m.edsoo.ru/b3a2484b

32

Hucniepcust cBeta. CIIOXKHBIA cOCTaB
6enoro cserta. L{Bet. JlabopaTtopHas
paborta «Habmroaenune aucrnepcun
CBETa»

https://m.edsoo.ru/faf71386

33

Wnrtepdepenmus creta. dudpaxmus
ceerta. [ludpakunonnas peméTka

https://m.edsoo.ru/32d4c656

34

[TortepedHOCTh CBETOBBIX BOJIH.
[Tonspuzanus cBera

https://m.edso00.ru/673347ce

35

OnTuueckne MpuOOPHI U YCTPOMCTBA
U yCIIOBUS UX 6€30MacCHOT0
MIPUMEHEHUS

https://m.edsoo0.ru/9f12c94e

36

['panupl MPUMEHUMOCTH
KJaccuueckoi mexanuku. [loctymnarsl
CHelHabHON Teopuu
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/b246554b

37

OTHOCUTENBHOCTH
OITHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHHU U COKpALICHUC IJIMHBL

https://m.edso00.1u/368c57be

38

3Heprm{ " UMITYJIBC pCHHTHBHCTCKOﬁ
YaCTHUIIBI. CBs13b MaccChl C BHCpFHCﬁ )51
HUMITYJIbCOM. 9HepFI/IH ITOKOs

https://m.edsoo.ru/cdba9f4e




39

Konrponsnas padora «OnrTuka.
OcHOBBI cnienUanbHOM Teopun
OTHOCHUTEIBHOCTI

https://m.edsoo.ru/46edc9e2

40

®otonbl. opmyina [1nanka. DHeprus
Y UMITYJIbC (POTOHA

https://m.edsoo.ru/eedc67f5

41

OTKpbITHE U HCCIIEI0BaHNE
dbotordpdexra. OnbiTer A. I
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akonsl potorddexra. YpaBHeHHE
DitamreitHa s hotorddexra.
«Kpachnas rpanuna» gorosddexra

https://m.edso00.ru/2e768471

43

JaBnenune cBeta. OnbitTer [1. H.
JleOeneBa. XuMHUUECKOE IEiCTBUE
cBeTa

https://m.edsoo.ru/e153¢199

44

TexHuueckue ycTpoiicTea u
MPAKTUIECKOE PUMCHEHUE:
dhoToanemMeHT, (OTOIATIHK,
COJIHEYHast OaTapesi, CBETOHO/

https://m.edsoo.ru/e3ab6ead

45

Pemrenue 3aga4y mo reMe «IJIEMEHTHI
KBAaHTOBOU OITHKI

https://m.edsoo.ru/fed96bc6

46

Monens atoma TomcoHa. OTBITEL
Pezepdopaa mo paccesHUIO G-4acTHIL.
[Limanerapnas Mozenp aroMa

https://m.edsoo.ru/ba433c76

47

IToctynater bopa

https://m.edso00.1u/45ee9829

48

W3ny4yeHnue u norsiomeHue GOTOHOB
IIpU IIEPEXOJE aTOMA C OJHOIO
YPOBHS SHEPrUU Ha Apyrou. Bunbl
CIIEKTPOB

https://m.edsoo.ru/2b8a47f1




49

BoutHOBBIE CBOMCTBA yacTull. BoJiHbI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM nyanu3M. CIIOHTaHHOE U
BBIHY)K/ICHHOE H3JIyYCHUE

https://m.edsoo.ru/fa995abl

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpenenenuto
COCTaBa PaIMOAKTUBHOTO U3ITyUYECHUS

https://m.edsoo.ru/ae3cad42

51

CsoiictBa anbda-, Oera-, raMmma-
n3nydeHus. Biusaue
PaIMOAKTUBHOCTH Ha )KUBBIE
OpTaHU3MBI

https://m.edsoo.ru/421844c4

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN M TO3UTPOHHBIN OeTa-
pacnan. ['aMmma-u3inyyeHue

https://m.edsoo.ru/28f5¢132

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGiiembl, TEpCIEKTUBHI,
9KOJIOTUYECKUE aACTICKTHI SICPHOM
SHEPTEeTHKHU

https://m.edsoo.ru/66b913el

54

DJieMeHTapHble YacTUllbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS 1
pErucTpalyu JIEMEHTAPHBIX YACTULL.
Kpyrusiii cton «®yH1aMeHTaIbHbIE
B3auMojieiicTBus. EqUHCTBO
(bu3nUecKoil KapTUHBI MUPa»

https://m.edsoo.ru/e9fdd819

55

Oransl pa3BUTHS aCTPOHOMHHU.
[IpuknanHoe 1 MUPOBO33PEHUECKOE
3HaueHUe acTpoHoMuu. Bun

https://m.edsoo.ru/47714642




3BE3aHOrO HeOa. Co3Be3 U, IpKUE
3BE3/1bl, INIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucreMa

56

Counnite. ConHedHas aKTHBHOCTb.
Ncrtounuk sHepruu ConHua 1 3BE3]1

https://m.edsoo.ru/2aeae422

57

3BE3/bl, UX OCHOBHLIE
XapaKTePUCTHKU. 3BE3IbI TJIaBHOM
ToCJIeZIOBaTeIbHOCTH. BHYTpeHHEe
cTpoeHue 38€311. COBpeMEeHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUH H
sposrrory CoTHIa U 3BE31Q

https://m.edsoo.ru/87fe5a43

58

Mneunsiii [1yTe — Hama I'anakTuka.
Tlonoxxenue u nBuxenne CoHIIa B
lNanakruxe. ['anaktuku. Y€pHbie
JBIPBI B SIPAX TATAKTUK

https://m.edsoo.ru/b483a86f

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukToBOe M3myueHue.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d2

60

Hepeurennsie npo0ieMbl acTpOHOMUU

https://m.edsoo.ru/dec5d24b

61

KonTponbHas pabota «2neMeHTh
ACTPOHOMHUU U aCTPOPHUIUKI»

https://m.edsoo.ru/fblfaeda

62

O6o06matomuit ypok. Ponb ¢usuku u
ACTPOHOMHUHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHON U
ITHUYECKOH cdepax NesTeTbHOCTH
YyeJIoBeKa

https://m.edso0o0.1ru/6b1b47b9

63

O6o6matomuit ypok. Ponb u Mmecto

https://m.edsoo.ru/2522c6¢cf




(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUpa

64

O6o06matomuii ypok. Poib
(bu3nvecKoil Teopuu B
(hopMHpOBaHNUY TIPEACTABICHUH O
(uznuecKoil KapTuHe MUpa

https://m.edsoo.ru/cfd73796

65

O6o6maronuii ypok. Mecto
(u3nuecKoil KapTUHBI MUpa B O0IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEICTaBICHHI O PUPOE

https://m.edsoo.ru/81ad3288

66

PesepBHBI ypok. MarauTHOE mosie.
DNeKTpOMarHuTHasl MHIYKIUS

https://m.edsoo.ru/6e59¢e3eb

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/c637b146

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpodu3uku

https://m.edsoo.ru/324d4c87

OBIIEE KOJIJMYECTBO YACOB I10
I[TPOTPAMME

68







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHus

10.1

JleMoHCTpHUpOBaTh Ha TpUMEpax poib U MeCcTo (u3uMKu B
(GbOopMHpPOBaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TE€XHOJIOTH, B MPAKTHYECKON JESATEIbHOCTH

monen

10.2

Y4uuThIBaTh I'PaHULBl IPUMEHEHUS U3YUYEHHBIX (DU3NUYECKUX MOJIENEH:
MarepuajgbHas TOYKa, WHEpLMajIbHAs cHUCTEMa OTCuYéTa, abOCOIIOTHO
TBEPJOE TEJO, UICATBHBIN I'a3; MOAEINA CTPOCHHUS a30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM JIIEKTPUYECKHM 3apsAl — IpU PEIICHUH

buznyeckux 3aaa4y

10.3

PacnioznaBath usmyeckue siBieHus (mpouecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYISIPHO-KMHETHUYECKOW TEeopuun
CTpOEHHUs BelIeCTBA U  JJEKTPOJMHAMUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MaJieHue
TeN, JABW)KEHHE IO OKpPYXXHOCTH, HHEpLHUs, B3aUMOJCHCTBUE TEI;
muddys3us, OpOYHOBCKOE JABWKEHHE, CTPOCHUE IKHAKOCTEH U
TBEPABIX  TeN, H3MeHeHHe oObEéMa Tel TMpU  HarpeBaHUU
(oxnaxkJieHuun), TEIUIOBOE paBHOBECHE, HCHapeHHe, KOHACHCAllus,
IUIaBJICHUE, KpUCTAUIM3alusl, KHUIIEHWEe, BIIAXKHOCTh BO3/AYXa,
MOBBILLIEHUE JIaBJICHUS T'a3a MPU €r0 HarpeBaHUH B 3aKPHITOM COCY/IE,
CBA3b MEXJy TMapaMeTpaMu COCTOSHMSI Tra3a B H30MpoIeccax;

QJICKTpHU3aluAa TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, HCHONb3ysd (uznyeckue
BEJIMYMHBI: KOOpJMHATa, MyTh, IEepeMeIleHHe, CKOPOCTh, YCKOPEHUE,
macca Tela, CHJIa, HMIYJIbC Tela, KHHETUYecKas SHeprus,
NOTEHIMaJIbHAsl JHEeprus, MexXaHuueckas paboTa, MexaHudeckas
MOIITHOCTh; IIPY ONUCAHUH NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEIWYMH, UX OOO3HAYEHMS M €JUHMILbI, HAXOJHUTh
(GopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIMUYUHY C JAPYTHMMHU

BEINYHNHaMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC




SIBIICHUSI, MCMOJb3ys (U3MUYSCKHUE BEJIMYMHBI: JaBJICHHE Tasa,
TEeMIepaTypa, CpeIAHss KHHETUYECKas DJHEPIrus XaoTHYECKOIro
JNBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHasi CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsISI JHEprus, pabora rasa,
KOO (DUIMEHT TIOJE3HOTO JEHCTBUSI TEIUIOBOTO JIBUTATENSI; TIPH
OIHCAHHH MIPaBUIIBHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEIMYWH, WX OOO3HAYCHHS W CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIHUNHY C APYTUMH

BEJINYHUHaAM

10.6

OnuceiBaTh HM3yY€HHBIE D3JEKTPUYECKHWE CBOMCTBA BeIleCTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MPOLIECChl), HCMONb3Yysl  (u3HuecKue
BEIMYMHBL:  IEKTPUUYECKMM  3aps],  DJIEKTpUYECKoe  MOJe,
HANpsDKEHHOCTh TOJIS, MOTEHIMAJ, pPa3HOCTh IMOTEHIUAJIOB; IMpHU
OMMCAHUU MPABWILHO TPAKTOBATh (PU3NYECKHI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS U EIWHUIBI;, YKa3blBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO  (PU3UYECKYI0 BEJIMYMHY C JAPYTUMU

BEJINYNHaAMHN

10.7

aHAIM3UPOBATh (U3MYECKUE TMPOLECChl U  SIBJICHUS, HUCIHOIb3YS
bu3ndecKue 3aKOHbI U MIPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u I 3akonbl HplOTOHA, 3aKOH COXpaHEHHS! MEXaHMYECKOW SHEpPIruH,
3aKOH COXpaHEHMsI UMITyJIbca, IPUHIUI CYNEPIO3ULIUN CUJI, TIPUHIIUIT
paBHOMpaBUsl MHEPLUUATBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUI0 CTPOEHHUSI BELIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEell KMHETHYeCKOH SHEpruu TEIUIOBOrO IBMXKEHHSI MOJIEKYd C
a0CONIIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOJIMHAMUKU; 3aKOH
COXpaHEHHUS DJJIEKTPUUYECKOro 3apsaa, 3akoH Kymona; mnpu sToMm
pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIPQYKEHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHH MalluvH, HpI/I60pOB n
TCXHHUYCCKHX YCTpOﬁCTB; pa3jimyaTb YCJIOBUA HX Oe3omacHOro

HCIIOJIb30BAHUS B IOBCEIHEBHOM KM3HU

10.9

BoITIONHATE SKCIIEPUMEHTHI M0 UCCIIEOBAHUIO (PU3NYECKUX SBICHUNA U
MIPOIIECCOB C MCIIOIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI; TpU
9ToM (QopMyIupoOBaTh MpobieMy (3adady) M THUNOTE3Y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEJIOKEHHOTO

O60py,Z[OBaHI/I${, MMPpOBOAUTDH OIIBIT U (l)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYU.[GCTBJ'ISITB OpsIMBIC W KOCBCHHBIC H3MCPCHUA (I)PI3I/I‘IGCKI/IX

BCJIIMYHH, IIPpU 5TOM BBIGI/IpaTB ONTUMAIIBHBIM CHIOCO0 U3MCPCHUA U




HCII0JBb30BaTh U3BCCTHBIC METO/AbI OICHKHN HOI‘peI_HHOCTef/'I I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIY (U3MUECKUMH BEIMUYMHAMH C
UCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHMM; IPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpPOBATh pE3yJIbTaThl MOJYyYECHHOH 3aBHCHMOCTH
(¢u3nUecKnX BEIMYUH B BUJE TAOIUI U TPAPHUKOB, JEIATh BHIBOJBI MO

pe3ysbTaTtaM UCCIEeOBaHUs

10.12

Cobmromate  mpaBwina  0e30MacHOr0  TpyJa TpU  HPOBEICHHUH
UCCIICIOBAaHWI B  paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-
WCCJIEIOBATENBCKOW U MPOEKTHOM JAEATEIBHOCTH C HMCIHOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYOBAHUS

10.13

Pematey pacu€THbie 3a7aun ¢ SBHO 3a/J]aHHON (DU3UYECKON MOJEIBIO,
UCTIONIB3Ysl (PU3MYECKHE 3aKOHBl W TPUHIIUIBI, HA OCHOBE aHAIHM3a
YCJIOBHSL  3a7aud  BBIOMpAaTh  (PU3UYECKYI0 MOJENb, BBIACIATH
dbu3ndeckue BENIMUUHBI U (HOPMYJIIBI, HEOOXOAUMBIE ISl €€ pEIIeHHUS,
MMPOBOJIUTH PACUYETH M OLICHUBATh PEATLHOCTH MOTYYEHHOTO 3HAYCHUS

(U3UIECKON BETMYMHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpAWBaTh  JIOTHYECKHU
HENPOTUBOPEUHNBYIO LIETIOUKY PACCYKICHHUI C OMOpOil Ha M3yueHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUS

10.15

Hcnonp30BaTh MNpU  pelIeHMH y4eOHBIX 3aJad  COBpPEMEHHbBIE
UH(GOPMAllMOHHBIE TEXHOJIOTMU [UIs TOUCKA, CTPYKTypUPOBaHUS,
UHTEPIIPETallul W TPEJCTABICHUS Y4eOHOW M Hay4HO-TOIMYJISPHOU
uH(bOpMalliy, MOJYYEHHOM M3 Pa3IMYHBIX MCTOUYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOJTYyYaeMy0 HH()OPMALIHIO

10.16

[TpuBomUTH TpHUMEpHl BKIAJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOPETHUYECKHE 3HAHHS MO (PU3UKE B TMOBCEIHEBHOM
JKU3HU T oOecrieueHrs 0e30macHOCTH IpH 0OpalleHu ¢ MpuodopaMu
U TEXHUYECKMMH YCTPOMCTBAMH, JJISI COXPAHEHUS 3I0pOBbS H

CO6J'IIO)I€HI/I$I HOPM 3KOJOIH4Y€CKOI'O ITIOBCACHUA B OKPY)KaIOIHeﬁ cpeac

10.18

PaGoraTh B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJei,
IUIAHUPOBaTh  paboTy  TpYINIbl, palMOHAIBbHO  paclpeaesTh
00s3aHHOCTM M IUIAHUPOBATh JESITEIBHOCTh B HECTAaHIApTHBIX
CUTYyalUsX, aJeKBAaTHO OLEHUBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB

I'PYyMNIbI B peLIeHHe pacCMaTpUBAEMON MPOOIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble MpeIMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHUs

11.1

JlemMoHCTpUpOBaTh Ha NpUMeEpax pojdb U MecTo (u3MKu B
(GOpMUPOBAHUH COBPEMEHHOW HAYyYHOW KApTHUHBI MHUpPA, B Pa3BHTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTH, B MPAKTUYECKON JESITEIbHOCTH

JIOEH, LETOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUPA

11.2

Y4uuThIBaTh I'PaHULBl IPUMEHEHUS U3YUYEHHBIX (PU3NUYECKUX MOJIENEH:
TOYEUYHBIN JJIEKTPUYECKUI 3apsj, siepHas MOJENb aTOMa, HYKJIOHHAs

MO/JIeIb aTOMHOTO si/ipa MPH pelieHny (prU3nIecKux 3aaa4y

11.3

PacnioznaBate (usnueckue sBieHus: (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  JJIEKTPOAMHAMUKHA H  KBAaHTOBOH  (PHU3HKH:
JNIEKTpUYECKass TPOBOIUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIEWCTBUS  TOKa, B3aUMO/IeiicTBHE MarHuTOB,
JJIEKTPOMArHWTHAsl HWHAYKIUS, JeHCTBHE MArHUTHOTO TIOJIs Ha
IPOBOAHMK C TOKOM U JABIDKYIIMHCA 3apsi, AJIEKTPOMAarHUTHBIE
Kose0aHusl M BOJIHBI, TPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaX€HUE,  TpeJoMJICHHe,  HuHTeppepeHus, audpakuus U
noJIsIpU3aIis CBETa, AWCHEpcHsi cBeTa, (HoTodMeKTpudeckuii dPdexT
(boTtoadexT), cBeTOBOE MaBlCeHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOAOPOJa, €CTECTBEHHAass U  HCKYCCTBEHHas

PaAUOAKTUBHOCTDb

11.4

OnuceiBaTh  M3y4YEHHBbIE CBOICTBa  BellecTBa  (DIEKTPUUECKUE,
MarHuTHbIE, OMTUYECKUE, DJICKTPUUYECKYIO MPOBOIUMOCTD Pa3IMUHBIX
Cpel) ¢ DJIEKTPOMAarHUTHbIE sIBIIeHUS (TIPOLIECCHI), HCIOJIb3Ys
dusznyeckue BENUYMHBL:  DJEKTPUYECKUN  3apsi, CHiIa  TOKa,
JNEKTPUYECKOE  HANpsHKEHUE,  AJIEKTPUYECKOe  COMPOTUBIICHHE,
pa3HocTh mnoTeHnuanos, DJIC, pabora Toka, WHAYKIHS MarHUTHOTO
nons, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTYIIKH,
SHEPTHsl ANMEKTPUYECKOTO W MArHUTHOTO TMOJ€H, MepUoJ M YacToTa
Kosie0aHuil B KoieOaTeIbHOM KOHTYpE, 3apsjl M CHJIa TOKa B MPOIIEcce
TapMOHUYECKHIX ANEKTPOMArHUTHBIX KOJIeOaHMi, dokycHoe
paccTosTHUE M ONTHUYeCKas CHJIa JIMH3BI, MPU OMUCAHUH MPaBUIHHO
TPakTOBaTh (U3NYECKUN CMBICT HUCIOJIB3YEMBIX BEIHYMH, UX
0003HAUEHHUS W €OUHHIIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JAHHYI0 (PM3MUECKYIO BEJTMUMHY C IPYTHMMHU BEIUYMHAMHU




11.5

OnuceBaTh HN3YYCHHBIC KBAHTOBBIC SABJICHHA U IMPOLCCCHI, UCIIOJIb3Ys
(I)I/I3I/I‘-IGCKI/IG BCIIMUYUHBI: CKOPOCTHb JJICKTPOMArHUTHBLIX BOJIH, AJIMHA
BOJIHBI MW 4YacCTOTa CBCTA, OJHCPrud U HMIIYJIbC (bOTOHa, nepuong
nojypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp, IIPU OIKMCAaHWUU
IMPaBUJIbHO TPAKTOBATh (1)I/I3I/I‘-I€CKI/H>'I CMBICJI UCITIOJIb3YCMbIX BCIIMYHH,
nX 0003HaYeHHUsd H CAWHUIBI;, YKa3bIBATb (bOpMy.]II)I, CBJA3BIBAIOIIINEC
JaHHYIO (1)I/I3I/II-IGCKyIO BCJIMYUHY C APYTUMU BCIIMYHMHAMH, BBIYUCIIATH

3Ha4YeHUE (PU3UICCKON BEITHMIHHBI

11.6

AHanu3upoBaTth (U3NYECKHE TMPOLECChl U  SIBICHUS, MCIONb3YS
¢busndeckue 3aKOHBI W NPUHOUINBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATENbHOIO W TMAPAJJICNIBHOTO COEAMHEHUS IPOBOJAHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 2JE€KTPOMarHUTHOM WHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOTO pacpOCTpaHEHUS! CBETA, 3aKOHbI OTPAXXEHHS CBETa,
3aKOHBl ~ TPEJIOMJICHUs  CB€Ta, YpaBHEHHE  OWHINTEHHA  JUIA
dotorddexra, 3aKOH COXpaHEHHsS] DHEPTUH, 3aKOH COXPaHCHHS
HUMITyJIbCa, 3aKOH COXPAaHEHMsS DJJIEKTPUUYECKOTro 3apsija, 3aKoH
COXpaHEHUsI  MaccoBOro 4ucia, mnoctyinarsl bopa, 3akoH
paJMOaKTUBHOTO pacraja; MpU DSTOM pas3inyaTh CIOBECHYIO
(bopMyNnHpPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIIOBUSA

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HampaBJICHUEC BCKTOpAa HWHAYKIMKM MArHUTHOI'O II0JIA

MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHiia

11.8

CTpOI/ITB 1 OIIMChIBATb I/I306pa}KeHI/IC, co3agaBacMoO€  ITIIIOCKHM

3€pKajioM, TOHKOU JIMH30H1

11.9

BBINOTHATE SKCIEPUMEHTHI TIO UCCIICOBAHUIO (DU3NYECKUX SBICHUN U
IIPOIIECCOB C HMCIOJIH30BAHUEM IMPSIMBIX M KOCBEHHBIX M3MEPCHUN; MPH
aToM (opmyiupoBaTh mpobieMy (3amady) W THUIOTE3Y YYEOHOTo
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TPEIJIONKCHHOTO

060py,Z[OBaHI/I${, IIPpOBOAWTH OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

11.10

OCYH.[GCTBJ'IHTL OpsAMBIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX
BCIIMYHH, IIpU 3TOM BbI6I/Ip8.TB ONTHUMAJIBHBIN CIIOCOO HU3MCPCHUA U

HCIIOJBb30BaTh U3BCCTHBIC METO/AbI OLICHKHN HOFpeIHHOCTeﬁ I/I3MepeHI/H71

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUH; TPU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GuKCHpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, JeNaTh BBIBOJBI MO pe3ysibTaTaM

HUCCICA0BaHUA

11.12

Cobnronate mpaBuiia 0€30MacHOrO TpyAa MpH  NPOBEACHUU




UCCJIEIOBAaHUH B paMKax y4eOHOTO OJKCHEpPHMEHTa, Yy4eOHO-
HCCJIEN0BATENBCKOM U MPOEKTHOW JEATEIbHOCTU C UCIOJb30BAaHUEM

U3MEPUTENBHBIX YCTPONCTB U J1a00paTOpHOTO 000pyAOBAHUS

11.13

Pemath pacu€rHble 3a71auu C SIBHO 3aJJaHHOM (DU3MUECKON MOJIEINbIO,
UCTIONB3Yys (U3MYECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHaIM3a
YCIOBHSI  33/la4d  BBHIOMpaTh  (PU3MUECKYI0 MOJETb, BBIACIATH
¢u3udeckrue BeTHMUUHBI U (POPMYIIBI, HEOOXOIUMBIE IS €€ pelIeHHS,
IPOBOAMUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJyUYEHHOTO 3HAUEHUs

(bU3UYECKOM BEITMUYUHBI

11.14

Pematp Ka4eCTBEHHBIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXIACHUW C OMOPOM HAa MU3yUYCHHbBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUA

11.15

Ucnonb3oBath mnpu  pemeHud  y4eOHBIX 3aJad  COBpPEMEHHbIE
WH(OpPMALIMOHHBIE TEXHOJOTHMM ISl TIOUCKA, CTPYKTYpPHpPOBAHMS,
WHTEpIpeTali U MpeJCTaBlIeHUs] y4eOHOW W Hay4YHO-MOMYJISIPHOMN
nH(popMalnY, MONTYYEHHON W3 pa3IUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh M10JIy4aeMyI0 HH(POPMAIUIO

11.16

OOBSCHATh MPUHLMUIBI NEHCTBUS MalllUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS HX OE30MACHOTO HCIIONb30BAHMS B

IIOBCEIHEBHON KU3HU

11.17

[TpuBoaUTH TpHUMEpHI BKIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcronb30BaTh TEOPETUYECKHE 3HAHUS O (PU3MKE B TOBCEIHEBHOM
JKU3HU JUTsl oOecrieueHrs 0€30macHOCTH IpH 0OpaleHu ¢ mpuodopaMu
U TEXHHUYECKUMH YCTPOMCTBAMH, JIJISI COXPAHEHUS 3I0pOBbS H

CO6J'IIO)I€HI/I$I HOPM 3KOJOIH4Y€CKOI'O ITIOBCACHUA B OKPY)KaIOIHeﬁ cpeac

11.19

PaGorats B rpymme c BBIIOJTHEHHEM PAa3IUYHBIX COIHATBHBIX DPOJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpyMIbl,  PAlMOHATBHO  paclpenessTh
00s3aHHOCTM ¥  IUIAaHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTyallMsIX, aJeKBAaTHO OLEHUBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

I'PYMIIBI B pellIEHne paccMaTpuBaeMoi poOIeMbl




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe JJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHU A

1.1

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUS OKpYXaruero Mupa. Poib
DKCIIEpUMEHTa W TEOpUH B  IIpoliecce

MO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B PU3UKE

1.2

MonenupoBanue (QU3NUECKUX SBICHUUA U
nporeccoB. Hayuneie runore3sr. Ousnyeckue
3aKOHBI U TEOpWUU. [ paHHUIIBI MPUMEHHUMOCTH
bu3IIeCKuX 3aKOHOB. [TpuHIHAT
cooTBeTcTBUsA. Ponp M Mecto ¢u3uku B
(GOpMHpPOBAaHMHM  COBPEMEHHOM  HAy4YHOU
KapTHHBI Mupa, B MPaKTUYECKON

NEeITEIbHOCTH JIOEN

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHndeckoe JBHXKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOIo ABMKCHU. Cucrema orcuéra.

TpaekTopust

2.1

[Tepemenienue, CKOpPOCTh (CpedHsisi CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIHMH Ha OCU
CUCTEMBI KOOpAMHAT. Cnoxenue

NIEPEMEIEHUN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHEMHOE JBIKECHUE. I'paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, Iy TH u IepeMeleHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPEMCHU




CBobOogHOe nazieHne. Y cKopeHue cBOOOHOTO

HaacHus

KpuBosmueiinHoe nBuxenue. PaBHOMepHOE
JBUXXCHUC MaTepHaHLHOfI TOYKHN 110
OKPYKHOCTU. YTJIOBasi CKOPOCTb, JMHEWHas
CKOPOCTb. [Iepuon 51 4acToTa.

LlenTpocTpeMuTelIbHOE YyCKOPEHUE

TexHuueckue YCTpOMCTBA: CIIUJIOMETD,
JBUKCHHE CHApsJOB, LEMHBIE W PEMEHHBIE

nepeaayn

[IpakTrnueckue paboTHI. N3smepenue
MI'HOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXKJy IyTSAMH, ITPOUIECHHBIMA
TEJIOM 3@  TIOCJENOBaTEelbHbIE  pPaBHbIE
NPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBOKEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hyt0. 3ydeHue ABUKEHHS IIapUKa B BSI3KOU
xKuakoctu.  M3ydeHwe  ABWKEHHUS — Tena,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpunimn OTHOCHUTEIBLHOCTHU lanunes.
IlepBriii 3akoH HproToHa. HMuepuuanbHbie

CUCTEMEI OTCUETa

222

Macca Ttena. Cuna. [IpuHiun cynepno3uuuu

CHJI

223

Bropoii 3akoH HprooroHa mjisi marepuanbHOM
TOYKA B WHEPIUAIBHOW CHUCTEME OTCYéra
(MUCO). Tpernit 3akoH Herlorona ans

MAaTCPHAJIbHBIX TOYCK

224

3akoH BCECMUPHOTO TATOTCHUA. Cuna TshKecTH.

HepBa;I KOCMHYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe tpenue. Cuila TpeHHs
CKOJIbKEHUST W CWIa TPEHHUS  IOKOS.

Koaddunment tpenus. Cuiia conpoTUBICHHS




IIpu ABMKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[ToctynaTenbHOE U BpalaTeIbHOE JBMKEHHUE

a0COJIIOTHO TBEPIOTO Tella

2.2.8

MoMeHT CcHIIBl OTHOCHUTEIIFHO OCH BpaliCHUA.
[Ime4o cunbl. YcCiloBHs paBHOBECHS TBEPAOIO
tena B ICO

2.2.9

TexHudeckue  yCTpPOMCTBA:  IOAIIMIIHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue paboTsl. M3ydueHue IBUKEHHS
Opycka 10 HaKJIOHHOM IUIOCKOCTH IOJ
JEUCTBUEM HECKOJIbKUX cwil. MccnenoBanue
3aBUCUMOCTU CHUJI YIPYTOCTH, BO3HUKAIOIIUX
B jAedopmupyemMoll NpyXHUHE U PE3UHOBOM
oOpa3ue, OT BEIMYMHBI HX JeQopMalluiu.

HccenenoBanue yciioBUi paBHOBECHS TBEPIOTO

T€JI1a, UMCIOIICTO OCh BpAIllCHUSA

23

3AKOHbBI COXPAHEHM B MEXAHUKE

23.1

Nmnynbc maTepuasbHOW TOYKH, CHUCTEMBI
MaTepuajgbHBIX ToueK. WMmynbc cuiabl u

N3MCHCHHUEC UMITYJIbCA TCJIa

232

3akoH coxpanenuss wumnyiasca B HCO.

PeaktuBHOE JBHWXCHHUEC

233

Pabora cuiier

234

MOIIHOCTD CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTepHaﬂLHOﬁ TOYKH.

Teopema 0 KUHETUYECKON PHEPT U

2.3.6

[TorenuuanbHas o»Heprus. lloTeHumanbHas
SHEprus yIpyro nepopMUPOBAHHOM
npyxuHbl. [loTeHuumanbHas dSHeprus Tena

BOJIM3U IMOBEPXHOCTHU 3eMin

2.3.7

[ToTeHnnanbHbIE M HEMOTCHIIMAILHBIC CHJIEL.
CBs3b pa6OTLI HCMIOTCHIIMAJIBHBIX CHII C

N3MCHCHHUCM MEXaHHYECKOM OHEPTrun

CHUCTCMBI TCII. 3akoH COXPAaHCHHUA




MEXaHUYECKOM SHEPrUuun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHS
530 TexHudeckue yCTpPOWCTBA: JIBUKEHHE PAaKET,
o BOJOMET, KOIIEP, IPYKUHHBIN TUCTOJIET
[Ipaktuueckue paboTsl. M3ydeHue cBsA3M
5310 CKOpPOCTEM TEJ TMpU HEYNpPyroM ynaape.

UccnenoBanne cBsizu  paboOThl  CUJIBL  C

W3MEHEHHEM MEXaHNYECKOM OHECPTrHHU TEJIa

MOJIEKVJIAPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

3.1.1

OcHoBHbIE MIOJIOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHH. BbpoyHoBckoe
neuxenue. Juddysusa. Xapakrep IBUKEHUS U

BSaHMO)IeﬁCTBHﬂ HacCTHll BEICCTBa

Mogenu CcTpoeHusT Ta30B, KHUJIKOCTEH U
TBEPABIX Tel U  OOBACHEHHWE  CBOWCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

Macca Monekyn. KonudecTBo BemiecTsa.

[TocrosinHast ABoraapo

TemnoBoe paBHOBecue. TemmepaTypa u €€

m3Mmepenue. [lkana remneparyp Llenscust

Monens WIeajJbHOrO0  rasa. OcHoBHOE
ypaBHEHHUE MOJICKYJISPHO-KHHETUUECKON

TEOpHU NACAIBHOI'O ra3a

AOcomtoTHas TemmepaTrypa Kak Mepa cpenHeit
KUHETUYECKOW SHEPruu TEIUIOBOTO ABM)KCHUS

yactul rasza. [llkana remneparyp KenbBuna

VpaBuenne Knaneiipona — Menzgeneesa.

3akoH JlanbToHA

I"a30BBIE 3aKOHBI. I/I3onpoueccm B NACAJIbHOM
ra3c € IIOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA:

U30TepMa, U30X0pa, u3obapa

TexHuueckue  ycTpoicTBa: TEPMOMETD,

6apomeTp




3.1.10

[Ipaktuyeckue pabotel. M3MepeHune Macchbl
BO3/yXa B KJacCHOM KomHare. MccnenoBanue
3aBUCUMOCTHU MEXy ITapaMeTpaMHu COCTOSTHUS

pa3pekeHHOro ra3a

3.2

OCHOBbI TEPMOAMHAMUMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPrUss TEPMOJAMHAMMYECKOW CHUCTEMBI U

CII0COOBI €€ M3MEHEHUS
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KonnuectBo Temnorel u pabdora. BHyTpeHHSs

SHEPrusd OAHOATOMHOI'O NACAJIBHOTO ra3a

323

Buapl Ttemnonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3NydeHHue. TeroéMKoCTh Tena.
VnenpHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYECTBA TCIIJIOTHI IIPU TCILIONEpEaAYC

324

IlepBb1it 3ak0H TepmoanHaMuKH. [IpuMeHeHne
IIEPBOTO 3aKOHa TEPMOJIUHAMUKH K
u3onpoueccam. I'paguueckas UHTEpIIpeTaLus

paboThI Taza

3.2.5

TemoBsle MamuHbl. [IpUHIUIBL  EHCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi SHEPTUH
B TEWIOBBHIX  MammHaxXx. KoaddunueHnrt
nosiesHoro  gerctBus  (maee  —  KILJI)

temioBoit mamuukl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatuMocTh  mpolieccoB B MPUPOJE.
TennoBsie JBUTATEIIH. DKOJIOTUYECKHUE

HpO6J’IeMH TCILIOOHCPICTUKHU

3.2.7

TexHuueckue yCTpOiicTBa: JIBUTaTENb
BHYTpPEHHET 0 CrOpaHusl, ObITOBOM

XOJIOAUJIbHUK, KOHAUIIHUOHEP

3.2.8

[Tpaktuueckue pabotsl. 3MepeHue ynenbHoit

TETUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHNMA BEHHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6pa303aHHe N KOHACHCAIMA. I/IcnapeHI/Ie




u KUIICHUE. VY nenpHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyphbl

KUIICHUA OT JaBJICHUA

AOCOJIIOTHAY W OTHOCUTEIbHASA BIAXHOCTH

332 BO3ayxa. HacelleHHslil nap
TBépnoe TEJIO. Kpucrannuueckue u
333 amop(dHbIC Tena. AHH30TPONHUS CBOWCTB
o KpHCTAJUIOB. Kunkue KPUCTAJIBL.
CoBpemeHHbIE MaTepuabl
334 IlnaBnenne u Kpuctayum3auus. YJIeiabHas
o TeryioTa miasyienus. CyOnumanus
3.3.5 YpaBHEHUE TEIIOBOrO OasiaHca
TexHuueckue yCTpPOMCTBA: TUTPOMETP H
336 TICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH
o MOJIYYEHHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH
337 [IpakTnueckue paboTHI. N3mepenne
o BJIQYKHOCTH BO3/yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATUKA
Al OnekTpu3anus Teil. JNeKTpudyeckuil 3apsia. JBa
o BUJIA DJIEKTPUYECKUX 3aps10B
e IIpoBoHUKY, JUDIIEKTPUKU u
o MOJIYIIPOBOJIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa
4.14 B3aumopeiictBue 3apsaoB. 3akoH Kynona
4.1 DIIEKTPUYECKOE noJe. Hanpsxénnocts
Als 3IEKTPUYECKOTO OJISL. [Ipunuun
o cynepno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH
3IEKTPUYECKOTO TOJIS
416 PaGora cunm  37EKTPOCTATHUECKOTO  TOJS.
o ITorenuman. Pa3HOCTh MOTEHIMAIIOB
417 [IpoBOAHMKN W JUAIIEKTPUKU B IMOCTOSIHHOM

SJICKTPUUICCKOM ITOJIC. I[I/IBJ'IGKTpI/I‘-IeCKaH




IMPOHUIIACMOCTDb

OneKTPOEMKOCTD. Konpnencarop.
4.1.8 DNEeKTPOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHsKeHHOT0 KOHJIEHCAaTopa
TexHuueckue  yCTpPOWCTBA:  BJIEKTPOCKOIL,
419 AJIEKTPOMETP, AIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIIEHCATOP,
KCEpPOKC, CTPYWHBIN IPUHTED
41.10 [IpakTnueckue paboTHI. N3smepenune

AMEKTPOEMKOCTH KOHJICHCATOPA

4.2

OCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PAZJIMYHbBIX

CPEJIAX

YcaoBus CYymICCTBOBAHUA IIOCTOSITHHOI'O

4.2.1 AJIEKTPUYECKOTO TOoKa. Mcrounnkm Toka. Cuna
ToKa. [TocTosTHHBIN TOK
422 Hanpsoxenne. 3akon Oma 1 y4acTKa e
423 DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBHOE
o COTIPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napasuieJIbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOAHUKOB
Pabota snekrpuueckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenna
4.2.6 MONIHOCTB JEKTPUUECKOTO TOKA
anekTponaBwkymas cwia (manee — 2JIC) u
427 BHYTpPEHHEE CONPOTUBICHUE UCTOYHHKA TOKA.
o 3akoH Oma I TONHOM  (3aMKHYTOIN)
anekTpudeckoi uenu. KopoTkoe 3amMbikaHue
DOneKTpoHHas MPOBOAUMOCTH TBEPABIX
498 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUSA
o METaJJIOB oT TEMIIepaTyphl.
CBepXIpoBOAUMOCTD
429 OnekTpuyeckuii Tok B Bakyyme. CBolicTBa
o AJIEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOCTBEHHAs: M IPUMECHas!




IIPOBOAMMOCTD MOJIYNPOBOIHUKOB. CBoiicTBa

p-n nepexopa. [TomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

ONEeKTpUYECKUid  TOK B BJIEKTPOJIUTAX.
DIEeKTpOIUTHYECKAS M CCOLMALUS.

DIIEeKTPOIH3

4.2.12

DIIEeKTPUYECKUM TOK B rasax.
CaMOCTOSTENbHBIII M HECAMOCTOSITEIbHBIN
paspsaa. PazmuuHble THIBI CAMOCTOSATEIBHOTO

pazpsaa. Monnus. [1na3zma

4.2.13

TexHuueckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  pPEOCTaT, MCTOYHMKH  TOKa,
IEKTPOHArpeBaTENbHBIE proOOopHI,
JJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTIPOTHUBJICHUS, BAaKyyMHBII O],
TEPMHUCTOPBI u (boTOpE3UCTOPHI,

MOJTYTPOBOJHUKOBBINA TUO/I, TAJIbBAHUKA

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIAHHOTO COEIMHEHUSI PEe3UCTOPOB.

N3mepenne DJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. HaOmionenue

OJICKTPOJI3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemble Y1€eMEHTHI COIeP:KAHUS

4

OJIEKTPOJMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHYKIWA

4.3.1

IlocrossaHBIE MarHuThbl. BzaumonelcTBue

INOCTOAHHBIX MaroHuToOB

4.3.2

MaruutHoe mone. BekTtop MarHuUTHOR
uHaykauu.  [IpuHoun — cyneprosuiuu.
Jlunnn marnutHOM wuHAyKuuu. Kapruna
JVMHUMA  MAarHuTHOM  HMHAYKUMHA  TOJSA

INOCTOAHHBIX MaroHuTOB




MarsnuTtHoe I10JI€ NPOBOJHUKA C TOKOM.
Kaptuna nuHUN 1078 JUIMHHOTO MPSIMOTO

IMPpOBOAHUMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

4.3.3 MPOBOJIHUKA, KATYIIKU C TOKOM. OTmbIT
Opcrena. BzaumoaeiicTBue NpoBOAHUKOB C
TOKOM
43.4 Cuia Amriepa, €€ MOIyJIb ¥ HalpaBIICHUE
Cuna Jlopeniia, €€ MOyJIb U HaNpaBIICHUE.
JIBm>keHue  3apsHKEHHOM — 4acTUIbl B
4.3:5 OJIHOPOJHOM MAarHUTHOM mone. Pabota
cuibl Jlopenna
436 SIBiIeHUE ANEKTPOMATHUTHON UHIYKIIUHA
4.3.7 IToTOoK BEKTOpa MarHUTHOM MHAYKIIMHU
OJIC nHaykiuu. 3aKOH 3JIE€KTPOMarHuTHON
4.3.8 nHaykiuu Papanes
Buxpesoe »snekrpuueckoe mnome. J1C
WHIYKIIMA B TPOBOJHUKE, IBHXKYIIEMCS
4.3.9 TIOCTYNATENBHO B OJHOPOIHOM MAaTHHTHOM
oJie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTH. SIBIIEeHUE CaMOWHIYKIIUH.
4.3.11 OJIC camouHAYKIIMU
OHeprusi MarHuTHOIO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DNIeKTPOMarHUTHOE T0JIe
TexHuueckue  yCTpOMCTBAa:  IOCTOSIHHbBIE
MarHuThI, 3JIEKTPOMAarHuThI,
4.3.14
AJIEKTPO/IBUTaTENb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCcTULl, UHAYKIUOHHAS eYb
IIpakTruueckue paboTHI. N3yuenne
MarHUTHOTO TOJdSl KaTyIIKH C TOKOM.
4.3.15 HccnenoBanue JEWCTBHUS  ITOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. HccnegoBanue

SABJICHUA BHGKTpOMaTHHTHOﬁ HHAYKOUN




KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U1 9JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenbnas cucrema. CBOOOIHBIE
KoseOaHus. ['apMOHWYECKHE KOJICOAHMS.
5.1.1
ITepuon, wdacrora, amrmumtryga u dasa

KoJIeOaHmit

[IpyxuHHBIM MasTHUK. MaTtemaTudeckun

MasTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJIEOaHUM.
5.1.3 Kunematnueckoe u JTUHAMUYECKOE

ONUCAaHME KOJIEOATETHHOTO ABMKECHUSA

[IpeBpamenue SHEPTUH pu
rapMOHHUYECKUX KoJICOaHHIX. CBs3p
514 aMIUIATY JIBI KoJIeOaHMit HCXOIHOU
BEJIMYUHBI C aMIUTUTYJaMU KoJieOaHuil eé

CKOPOCTH U YCKOPEHUS

Konebarensupiii  koHTYp.  CBOOOMHBIC
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UJCATBHOM  KOJeOaTeTbHOM  KOHTYDE.
AHaAIOTHST MEXAYy MEXaHWYeCKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3aKoH COXpPaHCHUA SHEPIUH B HACAIIBHOM

K0JIe0aTeIbHOM KOHTYpE

BriHyKIeHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Pesonancuas KpHUBasl.
BoiHyX1eHHBIE 3JIEKTPOMArHUTHBIE

KOJIeOaHusl.

IlepemMeHHBIH  TOK. CunycougaibHbII

HepeMeHHHﬁ TOK.

MomHoCTb MIEPEMEHHOTO TOKaA.
5.1.9 AMIUIMTYJJHO€ U JIEHCTBYIOILLEE 3HAUYECHUE

CHJIbI TOKA U HAITPSPKCHU S

5.1.10 Tpanchopmarop. [IpousBoacTso, nepenada




U TOTpeOJIeHUE 3IEKTPUUYECKON SHEPIUu.
OKOJIOTUYECKHE PUCKHU IPU IPOU3BOJACTBE
IEKTPUYECKOU JHEPIuu. Kynerypa
HCIIOJIb30BAHUS JIEKTPOIHEPT U B

OBCEIHEBHOU XKU3HU

Texnuueckue ycTpoiicTBa: celicmorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JUHUN
ANIEKTpoTepead
[Ipaktnyeckne pabotel. MccnemoBanme
3aBUCUMOCTHU TIEpUOa MaJbIX KOJIEOaHUU
5112 I'py3a Ha HUTU OT IJIMHBI HUTU W MACChI

rpy3a. MccnenoBanue nmepeMeHHOro TOKa B
e U3 TIOCIIEOBATEIbHO COCANHEHHBIX

KOH/IEHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

MEXAHUWYECKUE U 2JIEKTPOMAT'HUTHBIE BOJIHbI

5.2.1

MexaHnundeckue BOJIHBI, YyC10BUA
pactipoctpanenusi. Ilepuon.  CkopocTh
pacrpocTpaHeHUs] W JJIMHA  BOJIHBIL.

[Toniepeunbie ¥ MPOIOJILHBIE BOJTHBI

52.2

WNuTtepdepenius u Tudpakims

MEXaHUYCCKUX BOJIH

523

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTa ToHa. TeMOp 3ByKa

52.4

OJIEKTPOMAarHuTHbIE  BOJIHBL. Y CJIOBUSA
U3JIy4eHUs]  3JEKTPOMArHUTHBIX  BOJIH.
Bzaunmuas opuentanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢C

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XCHHUE, NPEIOMJICHUE, MOJSPH3aLus,
mudpakius, uHTepdeperuus. CkopocTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMATHUTHBIX BOJIH.
IIprMeHeHne 2IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPagruoCBiA3M U TCICBUIACHUA.




Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHUE OKPYIKAIOIIEH cperibl

5.2.8

TexHudeckue yCTPOWCTBA: MY3BIKAJIbHbBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
panmap, panuoONpPUEMHUK, TENEBU30P,

aHTeHHa, tenedon, CBU-neyn

53

OIITUKA

5.3.1

[IpssMonuHEHOE PACIPOCTPAHEHUE CBETA

B OJIHOpOAHOM cpene. JIyd cBera

53.2

OtpakeHue cBeTa. 3aKOHBl OTpaKEHUS
cseta. Iloctpoenne m300pakeHHil B TIOCKOM

3epKaje

533

IIpemomiieHne cBera. 3aKOHBI IPETOMIICHUS
CBETa. AOGCOIOTHBIH MOKa3aTelb

MpeTOMIICHUS

534

[Tonxoe BHYTpEHHEE OTpOKEHUE.
[IpenenpHbIl yrojl MOJMHOTO BHYTPEHHETO

OTpakKeHHUSI

5.3.5

Hucnepcusi cera. ChoXHBIM  coCTaB

ocnoro cBeTta. L{Ber

5.3.6

Cobuparoniyie ¥ pacceuBarolIie JMH3BI.
Tonkass nuH3a. DOKYyCHOE paccTOsHUE U
onTHYEeCKass  cujla  TOHKOM  JIMH3BIL.
[Toctpoenue n3o0pa>keHuil B COOMPAIOLTUX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW JMH3bL. YBEIMYEHHUE, JaBaeMoe

JINH30U

5.3.7

Hpe,I[CJ'IBI IMPUMCHUMOCTH reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepennust  cBera.  KorepeHtHsle
HCTOYHUKH. Ycnosus HaOIr01eHUS
MaKCUMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHONW KapTHMHE OT JIBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakmus  cera.  JudpakunonHas

pemérka. YciaoBue HAOMIOACHUS TIaBHBIX

5.3.9 MaKCUMyMOB npu MaJcHuU
MOHOXPOMaTHYECKOI O cBeTa Ha
T(QPAKIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceera
TexHudeckue yCTpOMCTBA: OYKH, JYIIa,
¢doroanmapaT, NPOEKIMOHHBIN ammapar,
5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAas
OMTHKA, TUppaKIOHHAs peérka,
MOJIIPOU T
[IpakTnueckue paboTHI. Nsmepenue
5310 nokaszatens mnpenomienus. VccnenoBanue

CBOMCTB  W300pakeHW B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['paHunbl TPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [Toctynatet TEOpUHU
OTHOCHUTEJIbHOCTH: MHBAapUAHTHOCTD
MOJyJIE CKOpPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTH OOIHOBPEMCHHOCTH.
3aMe,I[J'ICHI/IC BpEMCHH MW  COKpallCHHC

JUINHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3b Macchl C JHEpPrued M UMITYJIHCOM
CBOOOJIHOM 4YacTHIBI. ODHEPrus IOKOs

CBOOOIHOM YaCTUIIbI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®oronbl. Popmyna Ilnanka CBA3M dHEPrUU
¢oTroHa ¢ ero uyactoTod. OHeprus u

uMIyJbC GoToHa

OTtkpeiTHE U UccnenoBanue ¢orodddexra.




OnpITHI AT. CroseroBa. 3aKOHEBI

dororddekra

YpaBHeHue DOHHIITENHA IS
dotorddexra. «Kpacnas TpaHUIa»

dotordpdexra

7.1.4

Hasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE NeHCTBUE CBETA

TexHUYECKUE YCTPOUCTBA: (HOTOIIEMEHT,
dboTomaTUHK, COJIHEYHAas Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OTBITE
Pezepdopaa o uccneqoBaHN0 CTPOCHUS

aToMa. HnaHeTapHas[ MOJ€CJIb aTOMa

7.2.2

IToctynatet bopa. H3znydenue u
norjouieHre (GOTOHOB MpH  IEepexoie
aToMa C OJHOIO0 YpOBHS DSHEPrUU Ha
npyroi. Buasl cnektpoB. CiekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BonHoBEIE cBo¥icTBa 4acTHIll. BOJHEI 1€
Bbpoiins. KopnyckyisipHO-BOJIHOBOM
nyanusM. Jludpakuus dIEKTpOHOB Ha

KpucTajliax

7.2.4

CroHTaHHOE H BBIHY>KJICHHOC H3JTYYCHHUC.

YcTpoiicTBO U pUHIMIT paboTHI J1a3epa

7.2.5

TexHUYECKUE YCTPOWCTBA: CHEKTPANbHBIM
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIMA

KOMIIBXOTCP

7.2.6

[Tpaktuuyeckue  pabotel.  Habmromenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HaGHIO,Z[eHI/IH n peructpanuu

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpBITI/IC PAANOAKTUBHOCTH. OnbITH




Pesepdopna 1o ompexpeneHuio cocraBa
pannoakTuBHOrO  u3inydeHus. CBoiicTBa
anbda-, 6era-, raMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpbiTHE  HPOTOHA U HEUTpPOHA.
Hyxnonnas moxens sinpa ['eiizenbepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

anpa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIK  OeTa-pacnas. INamma-
U3ITyYEHue. 3aKOH  paJMOaKTUBHOTO

pacmaga

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B sijpe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuu. JleleHWe W CHHTE3

saaep

7.3.7

Anepubriit peakTop. TepMosiepHbIi
cunte3. IlpobmemMbl W  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU. IDKOJOTHYECKHUE

ACMEKThI SJIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHble  4YacTuibl.  OTKpbITHE
MO3UTPOHA. @OyHaMeHTalIbHbIE

B3aUMOJCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
KaMepa BunbcoHa, sIepHBI peakTop,

aTroMHasa OoM0a

7.3.10

[Tpaktnueckue pabotel. HccnenoBanue
TPEKOB YacTHUIL (mo TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. Cos3Be3nus, spKue

3Bé3,Z[BI, IJIAHCThI, X BUAUMOC JBHKCHHUC

8.2

Conneynas cucreMa. IlnaHeTsl 3eMHOI

TpYHIILL. IImaneTsI-rura’nThl u ux




CIIYTHHUKH, KAPJIMUKOBBLIC IIJIAHCTHI. Maigsie

testa CoOTHEYHON CUCTEMBI

8.3

Comane, ¢otochepa u  armocdepa.

CoHeuHast akTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPaKTEPUCTUKU:
Macca, CBETMMOCTb, pajuyc, TeMIleparypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpallbHbIIl  KJIacC — CBETUMOCTBHY.
3BE3pl  IVIABHOW  IOCJIEIOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIf

3B€E3/] TJIaBHOI ITOCIEN0BATEILHOCTH

8.6

BHayTtpennee CTpOEHUE 3BE3 L.

CoBpeMeHHbIC MIPEICTABIICHUS 0
MIPOUCXOXKACHUN 1 dBoJroIy CoJHIIA U 3BE3.

ITansl JKU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama [anakruka.
CnupanbHas CTpPYKTypa lanaktuku,
pacrpeneneHue 3BE3J, Ta3za W IBUIM.
IMonoxxeune wu gBwxenne CoyHIA B
lamaktuke. Ilmockas wu  cdepuyueckas

IHOACHCTEMbI TamaxkTukn

8.8

Tuner ramaktuk. PaguoranakTuku H

KkBa3zapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmupenue — BceeneHHOM.
3akoH XaOOma. Pas0eranue rajlakTHK.
Bo3pact u pamuyc Bcenennoil, teopus
Bonpmioro B3peiBa. Mogens  «ropsiuen

Bcenennoii». PenukroBoe H3JIy4YCHHC

8.10

MacmrabHass ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménubsie mpoo6iaembl

ACTPOHOMHU




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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