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yueOHoro npeamera «®@u3unka. bazosblil ypoBeHb»
st ooygaromuxcs 10-11 kimaccos
MNOACHUTEJIBHASA 3AIINCKA
[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIero

oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBAHMM K pe3yJbTaTam
OCBOEHHSI OCHOBHOUM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€TroMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHIENIMU TIpenojaBaHus ydyeOHoro mnpeamera «dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusiax Poccuiickon Oenepanny, peanu3yrLmux OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
o0ydyeHun ux ¢Gu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JICSITEIIHHOCTHOTO
nonxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alrdud MEXIPEIMETHbIX
CBs3ell (PU3MKM C EeCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC LU M3Yy4eHHs] (M3HKK Ha YPOBHE CPEIIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbI€ Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTarpeIMeTHbIe, TpeAMEeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Gu3MKe BKIIOYALT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIe IPEeIMETHBIE pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

du3rka Kak Hayka o HauOoyiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOI0 IpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIAJl B CUCTEMY
3HaHu 00 okpyskaromem Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmui
IS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri um acTpoHoMmei. Mcmomb3oBaHWE W AKTUBHOE
npUMeHeHHue  (U3MYECKUX 3HAHUM  ONpelNessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
WN3yuyenne (U3MKM BHOCUT OCHOBHOM BKJaJ B (DOPMHUPOBAHHE ECTECTBEHHO-



HAay4YHOM KapTUHBI Mupa oOydarolmuxcs, B (OpMHpPOBAHHE YMEHUN MPUMEHSTh
Hay4YHBIM METO]I MO3HAHUS MPY BBHIMOJIHEHUN UMY YU€OHBIX UCCIIEIOBaHUN.

B ocHOBy kypca ¢(usuku st ypoBHS CpenHero o0Oiero oOpa3oBaHUs
MOJIOKEH PsAJl UJIeH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPHUHIUIBI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW Marepuan Kypca (U3HKA
o0beMHEH BOKpYr (Qusuueckux Teopuid. BenmymmuM B Kypce sBiseTcs
dbopmMupoBaHue MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosaraeT HUCIOIb30BaHHE
T'YMaHUTAPHOTO TOTEHIMANA (PU3MUYECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHUSA
¢uzuku ¢ pa3BuTHeM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U DKOJIOTUUECKUMU MPOOIEMaMHU.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gusukm mpenmnosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPHUIIOKCHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIOTIONB30BaAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYecCKre Teopuu ((popMHUpOBaHHE MPEICTABICHHA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TeOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMUIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOAE, TPaHHUIAX
MPUMEHUMOCTH TEOpPHM, JJIsI OMNUCAHUSI E€CTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON JESITEIBHOCTH O0YyYarOlUXCsl.
Jlns  GazoBoro ypoBHS Kypca (PU3MKH — 3TO HCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB H JIA0OPAaTOPHBIX PabOT,
KOTOpbIE B TIporpamMme mo (u3nke oObEeTUHEHBI B OONIUH CHHCOK yYYEHUYECKUX
MpaKTUYECKUX paboT. BbljeneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUIsI KOHTPOJSL W  OIEHKH, OCYIIECTBJISETCA Y4YaCTHUKAMU
00pa30BaTeIBHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAHUS MU
ocHaimieHus: kabuHeta (Qusmku. Ilpu sTOoM obOecreunBaeTcss OBJIAJICHUE
00y4YarolUMHUCS YMEHUSIMHU MPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIEIOBAHUS



3aBUCUMOCTCH (PU3NUYECKHX BEIMYWH U TIOCTAHOBKY OMBITOB II0 TPOBEPKE
MIPEITOKCHHBIX TUITOTES.
Bonpimoe BHWMaHWE yOENSETCS PEMICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3agay. [lpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJadd C SBHO
3aJIaHHOHN (PU3UYECKON MOJIEIIBIO, TIO3BOJISIOIINE TPUMEHSITh N3YUYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U MHTETPUPYs 3HAHUS W3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aaHUS Ha
O0OBsSICHEGHHE TIPOTECKaHWS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOJETW I CHUTYyallud TPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOeCledYeHnto y4eOHOro mporecca 0a30BBId ypOBEHb Kypca
(bU3MKHM HAa YPOBHE CPEIHETO OOIIET0 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOWHETa
NIPEeIMETOB €CTECTBCHHO-HAYYHOI'0 IUKIa. B kaOuHeTe (M3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OOOpPYJIOBAaHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YUYCHUYCCKUX MPAKTUICCKUX PadO0T U JEMOHCTPAIIMOHHOES
o0opyi0BaHUE.
JlemoHCcTpanimoHHoe oOopyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  0OECIeurMBaeT TMOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpALUM IS
UCCJICIOBAHUS  M3Y4YaeMbIX SBJICHHM HM  MPOLIECCOB, OMIHPUYECKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlaGopaTropHoe 00OpyaOBaHWE ISl YYEHHUYECKHX TMPAKTHUECKHX pPadboT
dopMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHyecKkue KOMILICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEITHHBIX CUCTEM B BUJIE TU(DPOBBIX TaOOpaTOPHUH.
OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS
e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIONUXCS K HAydYHOMY
U3YYCHHUIO TPHUPOJBI, PAa3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (DOPMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOMIEHUS K OKPY/KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK pE3yJIbTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM
(du3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;



(opMHUpOBaHUE TPEACTABICHUNA O POIAM (U3MKU JISI PA3BUTUS JPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTkeHne »THX Ieneld o0ecreynBaeTcs pelIeHHeM CIEIYIOMUX 3a7ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o0mux bu3mYecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI acTPOPU3UKH;

dbopMHUpOBaHUE YMEHMH MPUMEHSATH TEOPETUYECKHE 3HaHUS s
0oObsiCHEHUS (PU3MYECKUX SBICHUU B TPUPOAE U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznueckol Monenbplo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3ganue Gu3NUeCcKol MOJCIH, aJIEKBATHON yCIOBUSM 3a/1a4H;
NOHMMAaHUe (PU3NYECKUX OCHOB U TPUHIIMUIIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOATEIbHOTO TUIAHUPOBAHUSL U TPOBEICHUS
(¢u3nYecKux HKCHEPUMEHTOB, aHAJIN3a M UHTEpPIpEeTaluyd HHPOpMaIuy,
OIIpeIeNICHUs! TOCTOBEPHOCTHU MOJYUYEHHOTO pe3yJIbTaTa;

CO3/1aHHE YCJIOBUM NIl Pa3BUTHsSI YMEHUN MPOEKTHO-HCCIEA0BATENbCKOM,
TBOPYECKON JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJICINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipeqmaraemerii B mporpaMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
MpPOBENICHUS JTA0OPATOPHBIX pPAbOT W OMBITOB € YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaroInXCsl.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpeliHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMHUTEbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE TNPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIC NIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanre IBMKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON Touku. TpeTuii 3akoH HploTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHusa. Cuna Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus1, kadueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBH)KCHUU Teja B KUIKOCTU WJIU ra3e.

[locTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBuxkeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl coxpaneHusn 6 MexaHuKe

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUATBHBIX CHWJI C M3MCHCHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepbl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe TMpeACTaBICHUE U3OIMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3JyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE HM3MEPEHHUI
00BbEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIOcOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIOTHI IpU TEeTUIONEPENAYE.

[Tonsitue 006 aamabatHom tmpormecce. [lepBhIii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJMHAMUKH K wu3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh mpolieccoB B PUPO/IE.

TermoBele  mammuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanuss HSHEPTUM B TEIUIOBBIX MammHaX. Kod(p(dUIMEHT MOoJIe3HOTOo
necTBus TemoBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNeNUCTBHS. DKOJIOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IUJIbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja Mpu Terionepeaaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y ienpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTe€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUHU.

Crioco0bl n3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JinekrpoamHaMuKka
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUI 3apsl.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mojs.  [Ipunnun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DIEKTPUUECKOE COMPOTUBIIECHUE. Y AEIbHOE CONMPOTHBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [J1s1 MOJHOM (3aMKHYTOM) 3neKkTpuueckoil enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIBIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAS MIPOBOJANMOCTh
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [LInazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN AMO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpoABMKYLIEH cuibl. KoOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMH MATEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOI€NIb, H3MEPEHHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JMHUKA MarHUTHOU
UHIYKUIWHU TO0JIS TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuitbl Jlopenta.

SIBneHne BIIEKTPOMAarHUTHOM HWHAYKIUHA. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUHU. OJIEKTPOABMXKYIIAs CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe mojie. IDJIEKTPOABMKYIIAs CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIXKYIIAs CHIIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABWKYIIENH CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW UHIYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHMUs.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($aza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MAsTHUK. YPaBHCHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMH  KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKHE
KoJnebaHus. Pezonanc. BeIHYKI€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOAHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa U
HaIpPSKEHUS.

Tpancdopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JICKTPOIHEPT UM B IOBCEITHEBHOW KU3HMU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacrpocTpaHeHuss W JyiMHA BoJiHBL. [lomepeyHble W MPOJOJIBHBIC BOJHBI.
Nurtepdepenius u qudpaxims MeXaHMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyUYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit Bonane. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Paninonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEJULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHOouU cpene. JIyu cBera. ToueyHbId HCTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET'0 OTPaXKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. GopMyna TOHKOW JWH3BL. YBEIUUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cseta. JudpakumoHHas peméTka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOcKoma, TeJIeCKona.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomol



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPruu (PoTOHA C €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToadpdexra. YpapHenue OiiHmTerHa st pororddekra. «KpacHas rpaHuiiay
dboTorddexra.

HaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
IInanerapnas mogmens aroma. lloctynmatel bopa. M3nydenume wm mnormounieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DHEPTUUM Ha Apyrou. Bumw
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckynsipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYX/JCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii akcnepumenm, 1abopamopHusle pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

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

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésmHoro Heba. Co3Besnusi, sSpKue 3BE3JBI, TUIAHETHI, WX BHUIWMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue



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

Mnineunsiii [lyte — Hama ['anaktuka. Ilonoxxenne n nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, uianet, Mneunoro [lytu.

O6o0maromuiee NOBTOPEHNE

Ponpr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AeSTENHHOCTH YeO0BEKa, POJIb U MECTO (hU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTHUHE MUpPA, pOJib (PU3NUECKON TEOpUHU
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢duznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHHN, TPHU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOIA N TUIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKABOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(poToCchEMKA 3eMHOM MOBEPXHOCTHU, MPEACKA3AHUE 3€MIIETPSICEHUM.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEIAMETHBIX M IMPEAMETHBIX 00pa30BaTCIIBHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AECSATEIBbHOCTh B MHTEPECAX TPaXJaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOr0 BOCITUTAHUS:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTH YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpPLIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYpPbl, OCO3HaHUE TIJ100aIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3ydeHHs:  (UBMKH  OCYHIECTBIISITh  NMPOEKTHYIO U HCCIEI0BATENIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENEIATh IETN JEATSIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTCPUU WX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTH, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JCSITEIBHOCTH;
KOOpJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCIOBHSIX PEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciienoBaTebcKHe TeiCTBHS
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nUecKol HAyKu;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YY€OHBIX MPOECKTOB B 00J1aCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI Jsl JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ pEIIEHUS 3aJa4ud  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33a4H, JONYCKAIOIINE albTePHATUBHBIC PEILICHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3NUECKOIO COAEpKAaHUS U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalrio MHGOPMAlMU PA3IUYHBIX BUJIOB U (HopM
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACcTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, pPEeCcypcocOepeXeHHs, MPaBOBBIX M  ITHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXNaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUSA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud M  CMST4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryjasiTuBHbIE YHHUBepPCAJIbHbIEC y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKU W aCTPOHOMHH, BBISABJISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
CcOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00IacTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIATH CBOM 00Pa30BaATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHU;

UCIIOJIB30BaTh MPUEMBI peduieKCUu JJisi OLIEHKH CUTyallud, BIOOpa BEpHOIO
pELICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPHU aHAIU3E PE3yIbTaTOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATBHBIN UHTCIUICKT, IpeANoJIararonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUsA, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIeXy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JCHCTBOBATH MCXOHSl M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (POopMUpOBaAHUU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIUaIbHAS CHCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEIIO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3aay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECTBA U



JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JABMXKEHHE IO OKPYXKHOCTH, HHEPIIUS,
B3auMojielicTBue Tel, nudy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, I3BMEHEHUE 00BhEMA TeJl MPU HArpeBaHUU (OXJIAXKEHUHN ), TEILJIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCALUs, IUIABJICHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPBITOM
COCyZl€, CBS3b MEXAY MapaMeTpaMu COCTOSHUS Ta3a B  H30IPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOJIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexaHWYeCKass MOIIHOCTh;, NPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBIC MCMOJB3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DPU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpeAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMMCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYHMH, UX
0o0O3HAaYeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIEC JIEKTPUUYECKHE CBOKMCTBA BEILECTBA U 3JIEKTPUYECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKue BEIUYMHBI: IJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSIKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYCHUS M EIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXpaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPaHEHUs HMITYJIbCa,
MPUHIHUIT CYNEPINO3UIUN CHUJI, HPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY) TEOPUIO CTPOECHHWs BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO JABHKEHUS MOJIEKYJ C
a0COJIFOTHOW TeMmepaTypoi, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMINGBI JACHCTBUS MaliuH, NTPHOOPOB U
TEXHHUYECKUX YCTPOUCTB; Pa3nMuaTh yCIOBUS WX 0€30MAaCHOTO WCIOJIh30BAaHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOieMy/3ajmady W TUMNOTE3y y4eOHOro HAKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METO]IbI OIIEHKH TIOTPEIITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJUIL U TpadHKOB, JIeJaTh BEIBOJIBI IO pE3yiIbTaTaM HCCIICIOBAHUS;

coOmroaTh mpaBuiia 0€30MMacHOTO TPyaa MPH MPOBEACHUHM WCCICIOBAHHUNA B
paMKax ydeOHOTO OKCIIEPUMEHTa, YyYeOHO-HCCIICIOBATEILCKOH W IMPOCKTHOM
JCATEIBHOCTH C WCIIOIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THhIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI MU (POPMYJIBI,
HEOOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTH
MOJIYYEHHOT'O 3HAUYCHUS (PU3NYECKON BETUUNHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3udecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIPE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TOMYISIPHOM HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSt o0ecredeHus: 0€30MacCHOCTH MPU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 370POBbS M COOIIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTaTh B TpyNIe C BBHIMOJTHCHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHATBHO pacHpefeniarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsSX, aJeKBaTHO OICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBaEMOi MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHbe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHHI:

J€MOHCTPUPOBATh Ha MPUMEpPax poiib U MeCcTOo (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B TMPAKTHYECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh W E€IMHCTBO
¢u3ndyecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsll, Tyd CBETa, TOUYCUHBI MCTOYHHUK CBETA, siACpHas
MOJIelb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sApa MpHU pelIeHUH (HU3HUECKUX
3ajay;

pacmo3HaBaTh (pu3nUeckue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3UKH: AJIEKTPUYECKAsT MPOBOUMOCTD,
TETJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMArHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJNS Ha
IPOBOAHUK C TOKOM W JBIXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSAMOJUHEHHOE pACIPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlMsS  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpOAa, €CTeCTBEHHass W HCKYCCTBEHHas
PaAMOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Cpel) |
AIEKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAINPSIKEHHE, IJIEKTPUUYECKOe
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKH{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO IOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeIbHOM KOHTYpe, 3apsii M CWia TOKa B Ipoliecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHHUE W
ONTHUYECKAs] CHUJIa JIMH3BI, TPU OMHCAHWH TPABUIHHO TPAKTOBATH (PU3WUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HAYCHHWsS] W CAMHUIIBI, YKa3bIBATh
Gopmymbl, CBS3bIBAIONIME JaHHYIO (U3MUECKYI0 BEJIWYUHY C JIPYTHUMH
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHS U TPOLECCHI, HUCIOIb3Ys
¢uznyueckre BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H



4acToTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEp, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0OO3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUCHUE (PU3NUECKONM BEJIMUYUHBI,

aHANIM3UPOBATH (PU3MUYECKHE TMPOLIECCHl U SBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIENOBATEIBHOIO U MAPAJIIETIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITEHHA ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IIJIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHMIl: IpPU 3ITOM
dopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Yy4eOHOTO OIKCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMynHpoOBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEIWYUH C HCIOJIb30BAHUEM
NPSMBIX M3MEPEHHI: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (U3MUECKUX BEIMYMH B BHJIC TAOIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHMUS;

coOmoaTh mpaBuiia 0€30MacHOTO Tpy/Aa MPU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTA, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATEIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiaTth pacy€THblE 3a7a4d C SBHO 33JaHHOM (HU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3a/1auu
BbIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXonUMbIe ISl €€ pEelICHUs, MPOBOAUTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BEJTNYUHBI,

pelIaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATD JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMpeACTaBIICHUS Y4eOHON U Hay4YHO-MOMYJSIPHOM MH(POpPMAlLIUU, MMOTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIUH, NOPUOOPOB U TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCJIOBUS WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAaMU, JIJIsi COXPAHEHUs 37I0POBBSI M COOJIOJECHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHATIBHO pacHpeiesaTh OOA3aHHOCTH U
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoimmuecTBo
Ne /it HanmeHoBaHMe pa3jaeioB H TeM JyacoB DJIeKTpOHHbIe (HM(pPOBbIE)
) NPOrpaMMmblI B Ipakruuecku | 00pasoBaTebHbIE PeCYpChI
cero
e paboThI
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/U9A7WI1KSE
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7J3K
2.2 Jnnamuka https://m.eds00.ru/O8D5SOP60O
2.3 3aKOHbBI COXpPAHEHHUSI B MEXaHUKE 1 https://m.edsoo.ru/N7L60OSUOR
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISAPHASA ®PU3UKA U
TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
3.1 9 1 https://m.edsoo.ru/NSO7Q8C1J
TEOPUHN
3.2 OCHOBBI TEPMOIMHAMUKHU 10 https://m.edsoo.ru/Y3X3B8HIR
Ar .
3.3 PETATHBIC COCTOMHI BEIectnd 5 https://m.edsoo.ru/HSYOY6UON
®dazoBble NEPEXObI
Hroro no pazaeny 24
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 OnexTpocTaThKa 10 1 https://m.edsoo.ru/L6V2T3W4D




ITocTosiHHBIN 2IE€KTpUYECKUN TOK. ToKH

4.2 12 https://m.edsoo.ru/D1PODSNOV
B Pa3JIMYHBIX Cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2 https://m.edsoo.ru/POC60OSE6S
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOTPAMME




11 KVIACC

DJIeKTpOHHbIe (LH(pPPOBbIE)

KoaunuecTtBo
o0pa3oBaTejibHbIE PeCypPChI
HaumeHoBaHue pa3ie/ioB U TeM qacoB
Ne n/m
NPorpamMmbl
IIpakTU4ecku
Bcero
e paboThI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHAs
1.1 11 3 https://m.edsoo.ru/L8V7X2H6F
WHTYKITHAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHu4ecKre 1 AIEKTPOMarHUTHBIC
2.1 9 1 https://m.edsoo.ru/POC100X1V
KoJie0anus
22 MeXaHHHECKHE 1 OICKTPOMATHHTHEIE 5 https://m.eds0o.r/OSF2MSK6Y
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/RSL.9SONSW
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH

OTHOCHUTEJBHOCTH

OCHOBBI CIEMATIBHOW TEOpUU

3.1 4 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCHTEIILHOCTH
Uroro no pazgeny 4
4.1 DJIEeMEHTHI KBaHTOBOW OTITUKH 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/X1G1M9Q31
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/D8Y6E8T4W




Hroro no pazgeny 15

5.1 DeMeHTBl aCTPOHOMHH U acTPO(PU3UKU 7 https://m.edsoo.ru/W2W3W2YS5C
Hroro no pazneny 7

6.1 O06o0maroiee NTOBTOPSHHE 4 https://m.eds00.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHoe Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoaunuecTtBo
4yacoB DJIeKTPpOHHBIE HU(POBBIE
Ne i/ Tema ypoka P i pp
HpaKanecxue OﬁpaSOBaTeJH)HI)Ie pecypcehl
Bcero
padoThI

dusuka — Hayka o npupoje. Hayuarie

1 YK PHpoZ v 1 https://m.edsoo.ru/E217J5M0Q
METO/IbI TIO3HAHUS OKPYXKAIOIIET0 MUpa
Ponb u Mecto pusuku B hopmMupoBanun

2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1 https://m.edsoo.ru/M9G2U7G3Y
MPAKTUYECKOUN ACATETbHOCTH JIFOACH
Mexannueckoe OBUKEHUE.
OTHOCHUTENBEHOCTh MEXaHUYIECKOTO

3 1 https://m.edsoo.ru/P6K2M1J8Y
nBrokeHud. [lepemenienne, CKOpocCTh,
YCKOpEHHE

4 PaBHOMEpHOE MPAMOJIMHENHOE JBHKEHUE 1 https://m.edsoo.ru/T1K7L3IW6W
PaBHOYCKOpEHHOE MPSMOJIMHEWHOE

5 1 https://m.edsoo.ru/P1K4R5T8E
IIBHKEHHE
CBoboaHoe majienue. Y CKopeHue

6 1 https://m.edso0.ru/D8Y0Q3J8C
cBOOOIHOTO MaIeHUS
KpuBonuneitHoe aBuxenue. J[Buxenue

7 B 1 https://m.edsoo.ru/L200X7X5R
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH
[Tpuniun oTHOCKUTENBbHOCTH [ anumnes.

8 HNuepuuanpHble CUCTEMBI OTCUETA. 1 https://m.edsoo.ru/E2T5A6R2R
[Iepsriit 3ak0H HproTOHA
Macca Tena. Cuna. IIpuHnumn

9 PHHI 1 https://m.eds00.ru/C6Y314T90

CyNEepHo3uIMu cuil. Bropou 3akoH




HeroTona ais MarepuanbHOU TOYKH

10

Tperun 3akoH HproToHa nis
MaTepUaIbHbIX TOUYEK

https://m.edsoo.ru/F3L2E1IN8O

11

3akoH BceMHpHOro Tsrorenus. Cuna
TsoxecTH. [lepBas kocMuueckas CKOpOCTh

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.eds00.ru/S107Y674Q

13

Cuna tpenus. Koapduunenr tpenus.
Cuita COTpOTHBIICHUS TP IBU)KCHUU TeJa
B KHJIKOCTH WJIA Ta3e

https://m.edso00.ru/O713Z705R

14

[ToctynarenbHOE M BpalaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea.
Mowment cuinsl. [1nedo cunsl. YemoBus
paBHOBECHS TBEPAOTO TeNa

https://m.edsoo.ru/F7P3NOX1K

15

Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOUYeK. IMmynbe cuibl.
3aKOH COXpaHEHHUs UMITysbca. PeakTuBHOE
JIBUKCHHE

https://m.edsoo.ru/HSD7TOB4E

16

PaGota u mourHOCTh cuibl. Kunetnueckas
SHEprus MaTepuaabHOW TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKOW SHEPruu

https://m.edsoo.ru/P1V3K5WI1P

17

[ToTenmmanpHas sueprud. [loreHunanpHas
SHEprus ynpyro aeopMUpOBaHHOU
npyxuHbl. [loTeHnnanpHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ WSA7F7TMS5D

18

IloTeHuManbHBIE M HENOTEHIIMAIbHEIE
cuiel. CBS3b pa6OTH HCMMOTCHIIMAJIbHBIX
CHJI C UBMEHEHHEM MEXaHUYECKON OHCEPIUuu
CHCTEMBI Te1. 3aKOH COXpaHCHUA

https://m.eds00.ru/Z607T1YOW




MEXaHUYECKOU YHEPTUH

19

JlaboparopHnas padota «lccrnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHMYECKOW SHEPTUHU TeJIa Ha IPUMEPE
PACTAKCHHA PC3UHOBOI'O KI'yTa»

https://m.edsoo.ru/USK5SR2F8U

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

https://m.edsoo.ru/T7K9U6POU

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

https://m.edsoo0.ru/W9Y8GO6N2B

22

XapakTtep ABUKEHUS U B3aUMOICHUCTBHS
yacTHUL BelecTsa. Moaenu CTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX TEI

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrostnnas ABoraapo

https://m.edso00.ru/X6P9D00O4R

24

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

https://m.edsoo.ru/SOH7NOC9G

25

Nneansueii ras B MKT. OcHoBHOE
ypaBuenue MKT

https://m.edso0.ru/P8Z7G8W1B

26

AGcomoTHas TemIepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYI. Y paBHEHUE
MenneneeBa-Kinaneitpona

https://m.edsoo.ru/T1D8S610W

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

https://m.edsoo.ru/O2B9U2D3K

28

JlaboparopHas pabota «MccnegoBanue
3aBHCHUMOCTH MEX]y TapaMeTpamMmu
COCTOSIHUS Pa3peKEHHOIO razay

https://m.edsoo.ru/I2K2B2K9B




H3ormporiecchl B HI€aIbHOM ra3e U ux

29 https://m.edsoo.ru/K6V3N5R4H
rpaduuecKoe MnpecTaBicHIe
Bnyrpennssa sHeprus
TEPMOIUHAMHYECKON CUCTEMBI U CITOCOOBI

30 e n3meHennsa. Koan4yecTBo TEIIOTHI U https://m.edsoo.ru/VIF1C7N4Z
paboTta. BHyTpeHHsist sHEeprus
OJTHOATOMHOTI'O MI€aJIbHOI0 ra3a

31 Buns! Tennonepenaun https://m.edsoo.ru/X3N2UOB8H
VY enbHasa TEIIOEMKOCTE BEIIECTBA.

32 KonndecTBo TEMIOTHI MPH TEIIIONEpEIaye. https://m.edsoo.ru/B6M9Z6E6Z
AnabaTHBIN MPOIECcC
Ile 1 3aKOH TEPMO a ero

33 PBBI 3AKOH TEPMOHHAMUIKH 1 €r hitps://m. edsoo.ru/C2WOBSNIB
MIPUMEHEHHE K H30TpoIieccam
HeoOpaTtMoCTh IIPOIIECCOB B IIPUPOJIE.

34 pu pont PHpOA https://m.edsoo.ru/Y2I9P2D8R
BTtopoii 3akoH TepMOAMHAMUKA
ITpuanun nevicteust u KI1J1 TemioBoit

35 PHHIMAT A A hitps://m.edsoo.ru/M5V2VSQ3K
MAaIlWHbI

36 Huxn Kapro u ero KIT/J https://m.edsoo.ru/POBSH2R70
DKOJIOTHYECKHE TIPOOIEMBI

37 https://m.edsoo.ru/M9L9K2T2D
TEIJIOOHEPTEeTHKU
O06o0maromuii ypok «MoJieKyisapHas

38 HIAIOTIIIH ¥P yp https://m.edsoo.ru/J3POM3M8U
¢u3uka. OCHOBBI TEPMOIUHAMUKI
KonTtponbHas paboTa o tTeme

39 «MounekynsapHas ¢uszuka. OCHOBBI https://m.edsoo.ru/TSDSB2H8P
TEPMOTUHAMUKI
ITapooOpa3oBanue U KOHIEHCAIH.

40 pOOOP a H https://m.edsoo.ru/L6P7VOV5K
Hcnapenue u xuneHue

41 AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTH https://m.eds00.ru/O0Z1Y4T7V




BO3ayxa. HacslleHHbI# nap

Teepnoe Teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIUS CBOWCTB

42 https://m.edsoo0.ru/Y110X402N
KpuctauioB. JKuakue KpucTauibl.
CoBpemeHHbIE MaTepualbl
[InaBnenue u KpucraumM3anus. Y aeibHas

43 https://m.edsoo.ru/I2D111B7Z
TeruioTa miasneHus. Cyonumanus

44 VYpaBHeHue TeIIoBOro HanaHca https://m.edsoo.ru/Z1E3H5NIR
DneKkTpu3aIus Tel. DIeKTPUUEeCKUH 3apsi/l.

45 prsat P e https:/m.edsoo.r/F60SVAGTT
JIBa BH/1a DIEKTPUYECKUX 3apsIIOB
[TpoBOTHUKH, TUIIEKTPUKH U

46 MTOJTYITPOBOJHUKHU. 3aAKOH COXPAHEHMS https://m.edso0.ru/Y3C60902E
ANEKTPUYECKOTO 3apsia
B3anmoneuncrsue 3apsnoB. 3akoH KynoHa.

47 a . pA . Y https://m.edsoo.ru/C7L3D2A3E
TouedyHbIN AEKTPUUECKUH 3aps]T
Hanpsk€HHOCTh 3JIEKTPUYECKOTO OIS,

48 [TpuHIUIT CYynEepno3UIuU ANEKTPUUECKUX https://m.edsoo.ru/L6HSX6VOF
noJiew. JInHuM HanpsHKEHHOCTH
PaGota cui anekTpocTaTuuecKoro moJsl.

49 https://m.edsoo.ru/Y3S7VIOSE
IToTenmman. PasHoCTh MOTEHIIMAIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B

50 3JIEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/V6BIBIC2F
JlmsnexTpuueckas MpOHUIIAeMOCTh

51 OnekrpoeéMkocTb. Konnencarop https://m.edsoo.ru/T9S4S0D9Z
DIEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOPA.

52 p a p https://m.edsoo.ru/U1P2A6M4AT
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa
JlaboparopHas pabota "H3mepenue

53 patop P p https://m.edsoo.ru/USA5SV5TON

EKTPOEMKOCTH KOHJEHcaTopa"




54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIHLHOTO
anmapara, CTpyWHOTr0 IIpUHTEpa.
DneKTpocTaTUYeCKas 3alluTa. 3a3eMIIeHHe
AMEKTPOTIPHOOPOB

https://m.edso0.ru/Q4G7F3C8X

55

DNEeKTPUYECKUM TOK, YCIIOBHS €ro
cymectBoBaHus. [loctosaupiii Tok. Cuna
toka. Hanpspxenne. ConpoTuBIeHUE.
3akon Oma Juist y9acTka 1enu

https://m.edsoo.ru/R1D0X4D2D

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE IPOBOTHIKOB.
JlabopaTtopHnas pabota «3y4yeHue
CMEIIaHHOTO COETMHEHHSI PE3CTOPOBY

0.5

https://m.edsoo.ru/E6EM2W7W7S

57

PaGoTta 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA.

3akoH J[xoynsa-Jlenma

https://m.edsoo.ru/FOP117R3B

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«3mepenune DJ1C uCTOUHMKA TOKA U €TI0
BHYTPEHHETO COTPOTUBIICHUS

0.5

https://m.edsoo.ru/A3WI9HOE7R

59

PesepBubiit ypok. KonTpoasHas pabora 1o
TeMe "DiekTpoauHamMuka" /
Bcepoccuiickas nmpoBepouHas pabota

https://m.edsoo.ru/COP3M7K 1P

60

O06006mamui ypok «IeKTPOITHAMUKA
/ Beepoccuiickast mpoBepovHasi paboTa

https://m.edsoo.ru/C1I0M2I3L

61

DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COTIPOTHBIICHUS
METaJUUIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/H7X1W5B7N




62

DneKTpuuecKuu TOK B Bakyyme. CBoUCTBa
JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMECHast MPoBOAUMOCTh. CBOMCTBA p—
n-nepexona. [lomynpoBogHUKOBBIE
puOOpHI

https://m.edsoo.ru/N7T4N7L6C

64

DNeKTpUUYECKUU TOK B PACTBOPAX U
pacrmiaBax 3JeKTPOJIUTOB.
DNeKTpOIUTHYECKAs JUCCOLMAIUS.
DIIEKTPOJIN3

https://m.edsoo.ru/Z4G7R716D

65

DIIEKTPUYECKUU TOK B ra3ax.
CamMOoCTOSITENNbHBIM U HECAMOCTOSTEIIbHBIA
pa3psaa. Monnus. [1nasma

https://m.edsoo.ru/Z8P8F7F4P

66

DNeKTpUYeCcKrue MpUOOPHI U YCTPOMCTBA U
UX npaktudeckoe npumeHenue. [Ipasuna
TEXHUKU 0€30MMacHOCTH

https://m.edsoo.ru/N9H2I3R 1S

67

KonTtponsHas padoTa o Teme
«Onekrpocraruka. [locTossHHBIN
NEeKTpUYecKHil TOK. TOKU B pa3iIuyHbIX
cpenax»

https://m.edsoo.ru/Q3H4L9K6L

68

PesepBHbIil ypok. O600maronuii ypox mo
teMam 10 knacca

https://m.edsoo.ru/C3X1INON1U

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME
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11 KVIACC

Ne i/t

Tema ypoka

KoaunuectBo
JacoB

Bcero

IIpakTHYeckue
padoTsI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

ITocTosTHHBIE MarHuTHI U X
B3anmMoJieiicTBiie. MarHuTHOE TI0JIE.
Bexktop maruuTHOM MHAYKUMHA. JIMHUN
MarHUTHON MHIYKIUH

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€ T0JIe TPOBOTHUKA C TOKOM.
OnbiT Opcrena. BzanmoerictBue
HpOBO)IHI/IKOB C TOKOM

https://m.edsoo.ru/V1Z3R3J2]

JlabopaTtopHnas pabota «3y4yeHue
MarHUTHOTO TIOJISI KATYIIKH C TOKOM)

https://m.edsoo.ru/HSC7R2HSW

JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.
JlaGopaTtopHnas pabora «MccnenoBanue
JEHCTBUSI TIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/EOLOJ1L8U

JleiicTBe MarHUTHOTO IOJISA Ha
JBUKYILYIOCA 3apsDKeHHYI0 yactuny. Cuna
Jlopenma. PaboTa cuibl Jlopenia

https://m.edsoo.ru/TSHIA1ATM

OnexrtpoMarHuTHast UHAYKIMs. [loTok
BEKTOpa MarHuTHOU nuaykunu. J/C
MHIYKIHAN. 3aKOH JIEKTPOMarHUTHOU
nHaykunn Papanes

https://m.edsoo.ru/T1TSAODIN

JlaboparopHas pabota «MccnegoBanue

https://m.edsoo.ru/IIM7Q5N2H




SABJICHHUA BHCKTpOMaFHHTHOﬁ HHIAYKIOUN

NHayKTUBHOCTB. SIBIE€HUE CAaMOUHAYKIIUH.
O/1C caMOMHIyKIIMH. DHEPrust
MAarHUTHOTO IOJISl KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IoJIe

https://m.edsoo.ru/L8WSI1J1Y

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs [1eYb

https://m.edsoo.ru/U2F2B202R

10

O6o06matomuii ypok «MarHuTHoOe moJe.
BHGKTpOMaFHI/ITHaSI HUHAYKOHS

https://m.edsoo.ru/I0OBOD4U1D

11

KonTponbHas pabota no teme
«MarsuTtHoOE€ noJjie. DJIEKTPOMarHuTHast
WHITYKITUS

https://m.edso0.ru/Q9HSNIOV6T

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOAHM.
I"apmonnueckue konebanus. YpaBHEHHE
FapMOHHYECKHX KOJIeOaHUH.
[IpeBparnienue sHEprun

https://m.edsoo.ru/N2A1AST60

13

JlaboparopHnas pabota «lccnegoBanue
3aBUCHUMOCTH TIEpU0/ia MaJbIX KoJebaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

https://m.edsoo.ru/K107Y3K9U

14

Konebarenbubid koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KOJeOaHus B
UJeanbHOM KoJIe0aTeTbHOM KOHTYPE.
AHAIOTHUS MEXy MEXaHUYECKUMU U
ANIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

https://m.edsoo.ru/VOJ3T1WI9H




15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B U/I€aTbHOM KOJIE0ATEIbHOM
KOHTYypE

https://m.edsoo.ru/HI V3C8NSE

16

[Ipencrasnenue o 3aTyxarommx
KosieOaHusax. BeiHyXIeHHbIE
MeXaHHYeCKHe Kojiebanus. Pe3onanc.
BI)IH}DK)IGHHI)I@ SHCKTpOMaFHI/ITHI)IC
KoJIeOaHus

https://m.edsoo.ru/F1Z4T1Z8V

17

[IepemennbId TOK. CUHYCOUJAIbHBIN
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JIEWCTBYIONIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

https://m.edsoo.ru/C2I5V5L6F

18

Tpancdopmarop. [IpoussocTso,
nepenavya u noTpedIeHue dIEKTPUIECKON
SHEepPruun

https://m.edsoo.ru/P8TIP3F51

19

YCTpoHCTBO M MPAKTUUECKOE TPUMEHEHUE
ANIEKTPUYECKOT0 3BOHKA, F'eHEpaTopa
MEPEeMEHHOTO TOKa, TMHUM
aNeKTponepeaay

https://m.edsoo.ru/J3L8B2K1M

20

OKOJIOTHYECKHE PHUCKHU IIPpU IIPOU3BOJACTBE
QJICKTPOSHCPTIUM. KyJ'IbTypa
HCIIOJIb30BAHUA SJICKTPOSHEPIUU B
MOBCEIHEBHOM KU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpoCTpaHEeHHs U IJTUHA BOJIHBI.
[Tonepeunsie U TPOOJIbHBIE BOJTHBI

https://m.edsoo.ru/Q1U3Z7T0S

22

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTB 3BYyKa.

https://m.edsoo.ru/E3S3D6L.6J




Bricota Tona. TemOp 3Byka

23

SHCKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBA U
ckopocTsb. [1Ikana 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIUIIBI PAAMOCBA3U U TEIECBUACHUS.
Pa3Butune cpencts cBa3u. Papnonokamnus

https://m.edsoo.ru/O6J 117787

25

KonTtponsnas padota «Konebanus u
BOJIHBD)

https://m.edsoo.ru/BSW77Z4K9G

26

[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA
B OJIHOPOJAHOM cpene. ToueuHbIin
HUCTOYHHK cBeTa. JIyd cBera

https://m.edsoo.ru/Z7WS5T8A7B

27

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
cgeta. [locTpoenue n3o0pakeHuU B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/VSF9T 1B2S

28

[Ipenominienne cBera. [lonHOE BHYTpEeHHEE
oTpaxeHnue. [IpeneabHbId yroJl MOJHOTO
BHYTPEHHETO OTPaXKeHUS

https://m.edsoo.ru/R7B9T3Q3U

29

JlabGopaTtopHas paborta «3mepenue
MOKa3aTeIs MPEIIOMIICHHSI CTEKIIa

https://m.edsoo.ru/AAMI9R4A8Y

30

JIunzel. [locTpoenune nzoopakeHuii B
nuH3e. Dopmyrna TOHKOM JTUH3BI.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlaboparopHas padota «MccnegoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)

https://m.edsoo.ru/B2L40Q4U8J

32

Jucnepcus cera. CoxXHbIA COCTaB
6enoro ceerta. L{ger. JlaboparopHas
pabota «HabmroieHne 1ucnepcuu CBeTay

https://m.edsoo.ru/X4W6F1E4N

33

Wntepdepenius cera. Judpakius cera.

https://m.edsoo.ru/R1C4V3BOE




Hudpaxuonnas pemeérka

34

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus ceera

https://m.edso0.ru/S2Q5G8P1U

35

Onrtuyeckne mpuOOPHI H YCTPOHCTBA U
yCII0BUS UX 0€30MaCHOT0 IPUMEHEHUS

https://m.edsoo.ru/Q1Q1L0B4N

36

['paHuIIBI TPUMEHUMOCTH KJIACCUYECKON
MexaHukH. [locTynarel cnenuaibHON
TEOPUHU OTHOCUTEIBHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH.
3ameyieHre BpeMEHH B COKpaIlieHne
JUTUHBI

https://m.edsoo.ru/WS8ROE3X8Y

38

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
yacTullbl. CBSI3b MacChl C SHEPTUEN U
HMITYJIbCOM. DHEPIUs MOKOS

https://m.edsoo.ru/V3K7A4NS5I

39

KonTtponpHas padota «Ontuka. OCHOBBI
CHeIHabHOM TE€OPUH OTHOCUTEIBHOCTH»

https://m.edsoo.ru/N2A2H6D3B

40

®otonbl. Dopmymna [Inanka. JHeprus u
UMITYJIBC OTOHA

https://m.edsoo.ru/L3FOP3L4T

41

OTtkpeITHE U HccienoBannue Gporodddekra.
Omneitet A. I'. CroneroBa

https://m.edsoo.ru/C9AST90Q2D

42

3akonbl pororddekra. YpaBHEeHHE
OwunmrerHa s potodrddexra. «KpacHas
rparuiay Gororddexra

https://m.edsoo.ru/G7KOG7WOP

43

Hasnenune cBeta. Onbitel I1. H. JIeOenena.
XHUMHYECKOe JICUCTBUE CBETA

https://m.edsoo.ru/P3W4S6727

44

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE
npUMeHeHHe: (OTOAIEMEHT, (GOTOIATUHK,
coJiHeuHasi 0aTapesi, CBeTOHO

https://m.edsoo.ru/JSSODSE3E




45

Pemrenne 3aga4 mo reMe «I1eMEHTHI
KBAHTOBOM OIITUKW)

https://m.edsoo.ru/M7V6N4H1X

46

Mogenb atoma Tomcona. OMbIThI
Pesepdopna mo paccessHAIO 0-4aCTHIL.
[Limanerapnas MoJieab aToMa

https://m.edsoo.ru/Y8U3F2I27Z

47

[Tocrynater bopa

https://m.edsoo.ru/V7/DSE5G6V

48

W3nyuenue u noryomnieHue (oTOHOB MPU
Iepexo/ie aTOMa C OJIHOTO YPOBHS SHEPTUU
Ha apyroui. Buasl criekTpos

https://m.eds0o0.ru/M6X20Q2M50

49

Bonnosrle cBoHMcTBa YacTHIl. BOTHEI 1e
bpowis. KopnyckynsipHO-BOJTHOBOW
nyanu3M. CIIOHTaHHOE W BBIHY)KJIEHHOE
W3JTy4YCHHE

https://m.edsoo.ru/KSESH2V2F

50

OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpenenenuio cocrasa
PaAMOaKTUBHOTO U3TYYCHHS

https://m.eds00.ru/A919Q7YON

51

CaoucTBa anbda-, 6era-, raMmma-
W3NydeHus. BiusHue paainoakTHBHOCTH Ha
YKUBBIC OPTraHU3MBI

https://m.edsoo.ru/T1X9A4Y1G

52

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
Anbda-pacnaa. DNeKTPOHHBIN U
MO3UTPOHHBIM OeTa-pacmnan. ['amma-
W3IIy4eHHUE

https://m.edsoo.ru/FSC1PS8E3F

53

OHeprus cBA3U HyKJIOHOB B spe.
SnepHble peakuuu. nepHbIN peakTop.
IIpo6nembl, MepCeKTUBBI, IKOJIOTHUECKUE
aCIEKTHI SAACPHOU DHEPTETUKHU

https://m.edsoo.ru/L2G5V9DIL

54

QHCMCHTapHLIe YaCTHUIbI. OTKpBITI/Ie

https://m.edsoo.ru/X6R3T3S3S




MO3UTpOHA. MeTo bl HaOMIOACHUS U
pPErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnsliii cton «@yHaaMeHTAIbHbIE
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon’
KapTUHBI MUPa»

55

3TaHI)I Pa3BUTHA aCTPOHOMMUMU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE ACTPOHOMUH. Bu1 3BE€31HOTO
Heba. Co3Be3nus, SpKUe 3BE3/1bI, TUIAHETHI,
X BUANUMOEC IBUXCHHC. COJ'IHCLIHaSI
cucTeMa

https://m.edsoo.ru/O301U3H1P

56

Comnne. CoyiHeYHas aKTUBHOCTb.
Ucrtounuk snepruu CosiHIA U 3BE3]T

https://m.edsoo.ru/X7M8H10Q9Y

57

3BE311bl, UX OCHOBHBIC XapaKTEPUCTUKH.
3BE3 A5l IITABHOW HOCIEN0BATEILHOCTH.
Buytpennee crpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXOKACHUH U 3BoJronny CoJIHLA U
3BE3]T

https://m.edsoo.ru/C2L2C9A0V

58

Mineunbid [Iyte — Hama ["anaktuka.
TTonoxxeunune u nBuxenue CoHIIa B
l'anaktuke. ['anmaktuku. YepHbIE ABIPHI B
sIIpax rajJakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonwioro B3priBa. PennkroBoe
n3nydeHue. MeraranakTuka

https://m.edsoo.ru/LOISV8I4U

60

HepemeHHLIe HpO6J'IeMbI ACTPOHOMUHU

https://m.edsoo.ru/U4F8QOE8O

61

KonTposnpHast paboTa «1eMeHThI
aCTPOHOMMH U acTPO(UIUKI

https://m.eds00.ru/Y6Y9D4G7X




62

Oo6o6maromuii ypok. Ponb ¢pusuxu u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITUYECKOH cdepax esTeIIbHOCTH
YeJI0BEKa

https://m.edsoo.ru/M5A4P6T 1M

63

O6o06maromuii ypok. Pois 1 Mmecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

https://m.edsoo.ru/JIN2H3EQOV

64

O6o06maromuii ypok. Ponb ¢pusndeckoit
TEOpHUH B ((OPMUPOBAHNY TIPEICTABICHUI
0 (pusmveckoil KapTHHE MUpa

https://m.edsoo.ru/I4W6MOW47Z

65

O6o06maromuit ypok. Mecto gusndeckoit
KapTUHBI MUpPa B 0011EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEJICTaBICHUN O IPUPOJIE

https://m.eds00.ru/M5SO8TOBOY

66

Pe3epBHbIil ypok. MarauTHOE T0JIE.
DNeKTpOMarHUTHAs MHIYKLINS

https://m.edsoo.ru/TOX1E6C7N

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHaIbHOM TeOpUH OTHOCUTEILHOCTU

https://m.edsoo.ru/M4J2B7W 8P

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMEeHThl aCTPOHOMHUU U acTPOPU3UKU

https://m.eds00.ru/R6CIT1Q0Z

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (u3uMKu B
(hopMUPOBaHNM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHU, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENIEH:
MaTepuagbHas TOYKa, WHEpLHajgbHas cuUcTeMa OTcuéra, abCOIIOTHO
TBEPJOE TEJIO, UICANBHBIN I'a3; MOJEIN CTPOCHHUS Ta30B, )KUIAKOCTEN U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(bu3nueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHS BEUIECTBA W  DJEKTPOJUHAMHKH: pPAaBHOMEPHOEC U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBWKEHHE, CBOOOJHOE MajcHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHUE JKHAKOCTEH U
TBEPABIX  TeJ, W3MEHEeHHWe O00béMa Teln TpHU  HArPEBaHHU
(oxnaxkJieHuMn), TEIJIOBOE paBHOBECHE, HWCHApEHUE, KOHJCHCAIUS,
IUIaBJICHWE, KPHUCTAJUIM3AllHUs, KHIICHWE, BII&XXHOCTh BO3yXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpOIeccax;

QJIICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE [BIDKEHUE, HUCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEepEeMEILEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYecKas DJHEprus,
NOTEHIMAJIbHAsl JHEpPrus, MeXaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; IPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3NUYECKHI CMBICI
UCTOJb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIIOBBIC




SIBIICHUSI, MCIOJb3ysl (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETUYECKas SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJ, CpEIHEKBaJpaThyHash CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPECHHsIsI JHeprus, pabora rasa,
KO (DUIMEHT TMOJE3HOTO JIEHCTBUSI TEIUIOBOTO JIBUTATENsI; TPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuii CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKHME CBOWCTBA BEIlIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECcChl), MCHONb3yd (U3HUECKue
BEJIMUYUHBL:  DJJIEKTPUYECKUH  3apsii,  JIEKTpUYECKOoe  MOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTb NOTEHLHUATOB; MpU
OTMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU

BEIIMYMHaAMU

10.7

aHAIM3UPOBATh (U3UYECKHME TIPOLECChl U  SIBJICHUS, HCIHOJB3Ys
(bm3mYecKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akoHsl HpOTOHA, 3aKOH COXpPAaHEHUSI MEXAHUYECKOW SHEPIuH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIIUIT CYNEPIO3UIIMHA CHJI, PUHIUI
paBHOMpaBUsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KUHETUYECKYI0O TEOPHUIO CTPOCHHUS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKON SHEpruu TEIJIOBOIO MABMXKEHUS MOJIEKYN C
abCOIOTHON TemIepaTypoil, MEpBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOTO 3apsia, 3akoH Kymnona; mpu 3ToM
pasnuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPUHIUIIBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jiindyatb YCIOBUA HUX 0e30I1acHOTO

HCIIOJIBb30BaHUsA B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; pU
3ToM (QOpMYyIHpPOBaTh MpoOieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBObI

10.10

OCYH.[GCTBJ'IHTL npsIMbIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MECTOAbI OLICHKN HOI‘pGH.IHOCTGfI I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3NYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIIEJOBaHU

10.12

Cobnromate mpaBwia  0e30mMacHOrO  TpyJda TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax Yy4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENBCKOM M MPOEKTHOM JESATENBHOCTH C HCIOJIBb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€THbie 3a7aun ¢ SBHO 3aJaHHON (PU3UYECKOW MOJEIBIO,
WCTIONB3Ysl (PU3MUYECKHE 3aKOHbI M TPHUHIIMIBI; Ha OCHOBE aHaIu3a
YCIIOBHS  3a7adyd  BBIOMpAaTh  (DU3WYECKYI0 MOJENb, BBIICTATH
(dbuzuveckue BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MPOBOJIUTH PACUYETH M OLICHUBATh PEATbHOCTH TOJYYEHHOTO 3HAYCHHS

(hbU3UYECKON BETUIMHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydeHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu  pemieHMd yueOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTali U MPEJCTaBlICHUs y4eOHOW U HAaY4YHO-MOMYISIPHOMN
uH(bOpPMALIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJIYyYaeMyI0 HH(OPMAIIIIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU H TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
JKU3HU I oOecrieueHrst 0€30TacCHOCTH IIPH 0OpaIIeHUH ¢ MPUOOpaMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHCHUS 3I0pOBBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpyHIbl, palMOHAIBHO  paclpelesiTh
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyallMsiX, aJ€KBAaTHO OILIEHUWBATh BKJAJ KaXKJOIO U3 YYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHMH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B IPAKTHYECKON JEATECIbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, sepHas MOJENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NUYECKUX 3aa4

11.3

Pacnio3znaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOW  (pu3mKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
QIIEKTPOMArHWTHasl WHAYKIUS, JIeHiCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIMWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpa)XEHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus U
ToJIsIpU3aliis CBETa, AUCHEpcHs cBeTa, (poroanekrpuueckuii dddekt
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIEKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaauO0aKTHBHOCTDb

11.4

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ DOJIEKTPOMArHUTHbIE sIBICHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
JNIEKTPUYECKOE  HAMPSDKEHHE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyig, cuwia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KATYILIKH,
SHEPTUsl ANEKTPUYECKOTO M MArHUTHOTO TMOJEH, MepuoJ U YacToTa
KosiebaHuil B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHUU MPABUIBHO
TpakTOBaTh (UIUYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] W EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMHU




11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMMPOLECCHI, UCIIOJIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTh JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U HUMIIYJIBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUU
IIPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOIECCHl U SIBJICHUS, MCIOJIB3Ys
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJyIeIbHOTO COEIUHEHUS MPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ MPEJOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWMHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXpPaHCHUS
AMITyJbCa, 3aKOH COXPaHEHUs SJIEKTPUYECKOTO 3apsjaa, 3aKOoH
COXpaHEHHMs]  MaccoBOr0  4YWCla, TOCTyiaarel  bopa, 3akoH
paaMoaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAImpaBJICHUEC BCKTOpa MHWHAYKIIMKM MArHdTHOTI'O IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa v cuiibl Jlopeniia

11.8

CTpOI/ITB KU OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajoM, TOHKOM JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHHIA; IPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOIO
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMyj'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H31/I‘{€CKI/IX
BCIIMYHH; IIpU 3TOM BLI6I/IpaTI> ONTHUMAJIBHBINA CIIOCO0 HU3MCPCHHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO/AbI OICHKH HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBath 3aBUCUMOCTH (PM3MUYECKUX BEITUYMH C HCIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pPE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO  TpyAa MpH  IMPOBEACHUU




UCCIeIOBaHUH B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIbCKOM U MPOECKTHOU JESATEIBHOCTH C MCIIOJIb30BaHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1a00pPaTOpHOTO 000PyI0BaHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPM3NYECKON MOJEIBIO,
UCTIONB3Ys (pU3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
yCIOBHS  3a/a4d  BBIOMpAaTh  (PU3MUECKYI0 MOJETb, BBIACTATH
¢u3nveckne BeTUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAMUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(bU3UYECKO BETUYHHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKAECHUW C ONMOPOM HA W3y4YECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJIICHUA

11.15

Wcnonb3oBath mnpu  pemieHnd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MpeJCTaBICHUs y4eOHOW U HAay4YHO-MOMYJISIPHOMN
nH(pOpMaLIUY, MOJIYYEHHON W3 pa3IUYHBIX HUCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATh MOJy4aeMYI0 HH()OPMALIUIO

11.16

OOBSACHATH MPUHLMUIBI NEHCTBHUS MAallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTth TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpaIeHuy ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWMCTBAMHM, JJISI COXpPAaHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX pPOJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpYMIbl,  PalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEITENBHOCTh B  HECTAHIAPTHBIX
CUTyallMsIX, aJeKBATHO OLIEHWBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoil pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o npupoae. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W TEOpHUM B  IpoIecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (GU3HYECKUX SBICHUNA W
nporeccoB. Hayunwie runoressl. Ouznueckue
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
bu3IeCcKIX 3aKOHOB. [TpuHIMT
cooTBeTrcTBUsA. Poinp M Mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MPaKTUYECKON

NEeITEIbHOCTH TI0IEN

MEXAHHUKA

KNHEMATHUKA

2.1.1

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTbD,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUuaIbHOW TOUYKH, UX MPOEKIHH Ha OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u IepeMeeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoOoiHOE MajeHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUEC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEHHAA
CKOpOCTb. [Iepuon " 4acToTa.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETP,
JBHKCHHE CHaApsJOB, LEIHBIE M PEMEHHBIC

nepeaaqn

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
MIPOMEXYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hym0. M3yueHne IBH>KEHUs IIapuKa B BA3KOM
xKuakoctu.  M3ydeHue  NBIKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEIILHOCTH lanunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMEI OTCUETa

222

Macca Ttena. Cuna. [lpuHiun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHa i MaTepuaibHON
TOYKA B WHEPIHUAILHOW CHUCTEME OTcYéra
(UCO). Tperuit 3akon HerooToHa s

MAaTCPHAJIbHBIX TOYCK

224

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsbKecTH.

HepBa;I KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuiia TpeHHs
CKOJIBKEHUS W CWIa TPEHHUA  IOKOS.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IMpU ABWXKCHUU TECJIA B ) KUAKOCTU HUJIU a3

227

[TocrynmarenbHOe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeEHT CHIIBI OTHOCHUTEIHHO OCH BpalicHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B ICO

229

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3yueHue nBUKEHHS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJBKHUX cwil. MccienoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX
B jAedpopmMupyeMoil NpyKHHE M PE3UHOBOM
oOpa3lle, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO

T€JIa, UMCIOIICTO OCh BpAIllCHUA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

23.1

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI
MaTepuajgbHBIX TOYeK. WMIynsc cuibl U

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOEC JABHXCHHEC

233

Pabora cuier

234

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[TorennmaneHass sHeprus. [loTeHuuanbHas
SHEprus YIIPYTo ne(pOpMUPOBAHHOM
npyxunsl. [loTeHuuanbHas dSHeprus Teia

BOJIM3HU IMOBEPXHOCTHU 3emnu

2.3.7

IloTeHnManbHble U HEMOTEHIHMAIbHBIC CHIIBL.
CBs3b pa6OTI:>I HCIMOTCHIHUAJIBHBIX CHII C

HN3MCHCHHUCM MEXaHHUYeCKOM OHEPIrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
530 TexHu4eckue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOTIEp, IPYKUHHBIN ITUCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
53,10 CKOPOCTEM TEJII TIpU HEYNpPYyroM yzaape.

UccnenoBanue cBs3u  pabOTBl  CHIIBI €

M3MEHECHHEM MEXaHHICCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU. BpoyHoBckoe
neuxenue. {uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I$I YJacCcTHll BEIICCTBa

3.1.2

Mogenu CcTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HA OCHOBE THUX MOJIEIIEH

3.1.3

Macca Monekyn. KonmdecTBo BermiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. TemmepaTypa U €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJbLHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKON

TEOpUH NACAIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefHei
KUHETUYECKOM SHEPruu TEIUIOBOTO ABM)KCHUS

yactul rasa. [llkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnjaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHBI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, H30Xopa, u3obapa

3.1.9

Texnuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JlyXa B KJIACCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXJy apaMeTpaMy COCTOSIHUS

pa3pekeHHOTO ra3a
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OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHH:s
DHEPrUss TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo Temnotel u pabora. BHyTpeHHss

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmomepenauu: TEMIONPOBOHOCTD,
KOHBEKIIMS, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmIO0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TEILIONEPEaAYC

3.2.4

[IepBblii 3ak0H TepMoaMHAMUKU. [[pruMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJUMHAMUKHU K
u3onpoueccaMm. I'papuueckass UHTEpHIpeTalus

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpuHIUIBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TewIoBbIX MamuHaxX. KoaddunueHnt
nosne3Horo  ageWcteus  (mamee —  KIIM)

temioBoi mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mporeccoB B HpPUPOJIE.
Tennosie JBUTATEIIH. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTaTeIb
BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJOANJIbHUK, KOHAUIIHUOHEP

3.2.8

[IpakTuyeckue paboTsl. 3mMepeHue yaenbHOM

TEIUIOEMKOCTH
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AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHWTENIBbHASA BJIAXHOCTH

332 BO3ayxa. HacellenHslil nap
Teépnoe TEJIO. Kpucrannnueckue u
133 amop(dHbIe Tenma. AHHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KPUCTAJIBL.
CoBpemeHHbIe MaTepuabl
334 [lnaBnenne u Kpuctaumsauus. YJaeiabHas
o TerioTa rmasyienus. Cyonumarus
3.3.5 VYpaBHEHHE TEIIOBOTO OajlaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP H
336 TICUXPOMETP, KaJIOPUMETP,  TEXHOJIOTHUHU
o MOJTYYCHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YHUCJIe HAHOMATEPUaoOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. H3zmepenne
o BJIQYKHOCTH BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
A1l OnekTpu3anus Teil. JJeKTpudeckuil 3aps. JBa
o BUJIA JIEKTPUYECKUX 3apsI0B
e [IpoBoaHMKHY, JUAIIEKTPUKU u
MOJIYIPOBOJIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
4.14 B3aunmoneiictue 3apsioB. 3akoH Kynona
4.1 DIIeKTpUYEeCcKoe noJie. Hanpsxénnocts
e 3IEKTPUUYECKOTO HOJIAL. [IpuHumn
o cynepro3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUUYECKOTO OIS
116 PaGota cunm 2neKTPOCTAaTUYECKOTO — TOJIS.
o [Torenuman. Pa3HOCTh NOTEHIIMATIOB
417 [IpoBOAHUKHM M JUAIEKTPUKH B MOCTOSIHHOM

OJICKTPUYCCKOM II0JIC. I[I/IBJICKTpI/I‘{eCKa}I




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AJIEKTPOMETP, AIEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
41.10 [IpakTnueckue paboTHI. Hsmepenue

INEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

4.2.1 AIEKTPUIECKOTO TOKa. McTounnku Toka. Cuma
Toka. [TocTosiHHBIN TOK
422 Hanpsxenne. 3akon OMa Juist ydacTka 1enu
493 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETbHOE
o CONIPOTHBIICHUE BEILIECTBA
Y [TocnenoBarensHoE, rapajieJbHoe,
o CMEILIaHHOE COEIMHEHNE ITPOBOIHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOUIHOCTD JEKTPUIECKOTO TOKA
anekTpoaBwkymas cuia (manee — DJIC) m
497 BHYTPEHHEE COIPOTUBIECHUE UCTOYHUKA TOKA.
o 3akon OmMma g1 1ONMHOM  (3aMKHYTOI)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
DJIeKTpOHHAA IIPOBOJUMOCTh TBEPBIX
428 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUSA
o METaJJIOB oT TEMIIepaTyphI.
CBepXnpoBOIUMOCTh
429 OnekTpuyeckuii TOok B Bakyyme. CBolcTBa
o 3IEKTPOHHBIX TyYKOB
4.2.10 [onynpoBoanuku. CoOCTBEHHAs: M IPUMECHAs




MPOBOJIMMOCTh TOJIYIPOBOJIHUKOB. (CBOWCTBA

p-n nepexona. [loaynpoBoaHUKOBBIE IPUOOPEI

4.2.11

ONEeKTpUYECKUii  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAsS JMCCOLIMALUSL.

DIIEeKTPOIu3

4.2.12

DNeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuuHble THIBI CAaMOCTOSTEIIBHOTO

pazpsaa. Monnus. [1na3ma

4.2.13

Texanueckue yYCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HWCTOYHHKM  TOKAa,
JJIEKTPOHArpEBATEIIbHbIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI nu (boTOpE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTuueckue paboTHI. N3ydaenune
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne DJIC HCTOUHMKA TOKa M €ro
BHYTpEHHero comnpoTusieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKINA

4.3.1

IlocTrossHabIE MarHuThl. BzammoaelicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mone. BekTop MarHUTHOMN
vHAyKIMK.  [lpuHmun — cynepno3uiuu.
Jlunnu marautHOM wWHAYKIMU. Kaptuna
JVMHUMA  MAarHuTHOM  HMHAYKLUMH  TOJSA

INOCTOAHHBIX MaroHuTOB




MarnuTtHoEe 10JIE NPOBOJHUKA C TOKOM.
Kaptuna nuHUI 11078 JUIMHHOTO IMPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJBLECBOI'O

433 IPOBOJIHHKA, KATYMIKK C TOKOM. OIIBIT
Opcrena. BzaumoneicTBrue MpoBOAHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOIyJb M HalpaBJICHUE
Cuna JlopeHiia, €€ MOynb U HalpaBlICHUE.
JIBm>keHne  3apsHKEHHOW — 4acTUIBl B
4.3:5 OJHOPOJHOM MAarHUTHOM moyie. PaGora
cuibl Jlopenna
4.3.6 SIBIIeHUE ANEKTPOMATHUTHOW HHAYKIIUU
4.3.7 IToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHON
4.3.8 nHaykunu Papanes
Buxpesoe »snekrpuueckoe mose. I/C
WHIYKIIMM B TPOBOJHUKE, IBHXKYIIEMCS
4.3.9 TIOCTYNATEBHO B OJHOPOJIHOM MAaTHHTHOM
moJie
4.3.10 [TpaBuio Jlenna
NHayKTUBHOCTH. SIBJICHME CAaMOWHIYKIIUH.
4.3.11
OJIC camouHAyKIIMU
OHeprusi MarHUTHOTO TIOJSl KAaTYIIKUA C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMArHUTHOE T10JIe
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE
MarHuThI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABUTATENb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL], UHAYKIIMOHHAS IeYb
[IpakTruueckue paboTHLI. N3yuenue
MarHUTHOTO TOJS KaTyIIKU C TOKOM.
4315 HccnenoBanue  JeMCTBUS — TTOCTOSIHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HUHAYKIIUHN




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenbHas  cucrema. CBoOoaHbIE
KojeOanus. ['apMOHWYECKHE KOJICOAHMS.
5.1.1
[lepuon, wacrora, ammumatyma u ¢asa

KoJe0aHuii

[IpyxxunHHbIM MasTHUK. MaTtemaTudeckuin

5.1.2

MasTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJICOAHMIA.
5.1.3 Kunematnueckoe 31 JTAHAMHAYECKOE

OIMCAaHNE KOJIEOATETHbHOTO ABHUKECHUSA

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX KOJICOaHMIX. CBs3p
5.1.4 aAMILTATY/ b KoJIeOaHnii HCXOIHOU
BEJIMYUHBI C aMIUTUTYAaMH KoJieOaHuil eé

CKOPOCTH M YCKOPEHUs

KonebGarenbupiii  koHTYp.  CBOOOMHBIE
JJIEKTPOMArHUTHBIC KoJieOaHust B
UCATLHOM  KOJICOATCIIbHOM  KOHTYpE.
515 AHANOTUS MEXKJIy MEXaHWYCCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPTrUuU B UACATHLHOM
5.1.6
K0J1e0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOJeOaHusl.
Pesonanc. Pesonancuas KpHUBasl.
5.1.7
BrinyxaeHHbie 3JIEKTPOMAarHUTHBIE

KoJIeOaHusl.

ITlepemennbii  TOK.  CHHYCOMZANBHBIN
5.1.8 .
[IEPEMEHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.19 AMIUTUTYIHO€ U JEUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPSIPKCHU S

5.1.10 Tpanchopmarop. [IpousBoacTBo, nepenada




U TOTpeOJIeHUE 3IEKTPUUYECKON SHEpPruu.
OKOJIOTUYECKHE PUCKHU NPU IPOU3BOICTBE
NIEKTPUYECKOU JHEPI'uu. KynsTypa
HCII0JIb30BAHUSA JIEKTPOIHEPT U B

OBCEIHEBHOU KU3HHU

TexHuueckne ycTpoicTBa: celicMorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JTUHUN
ANIEKTpoTIepeaad
[Ipaktnyeckne pabotel. HccnemoBanme
3aBUCUMOCTHU TI€pUOJa MajbIX KoJieOaHUU
5112 T'py3a Ha HUTHU OT IJIMHBI HUTU W MACChI

rpy3a. MccinenoBanue nepeMeHHOTO TOKA B
e U3 TOCIE0BATEIbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3rucTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanndeckue BOJIHBI, YCJIIOBUA
pactipoctpanenusi. Ilepumon.  CkopocTh
pacrpocTpaHeHuss W  JJIMHA  BOJIHBIL.

[Tonepeynsle U MPOI0JIbHBIE BOTHbI

522

HNuTtepdepenius u Tudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMAarHuTHbIE  BOJIHBL. Y CJIOBHS
U3JIyYCHHS]  DJIIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuenrtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, MpPeIOMIIEHUE, MOJIIpU3alus,
midpakius, uHTepdepeHuus. CkopocTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpruMeHeHne 2IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPagruoCBA3N U TCICBUIACHUA.




Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4eckue yCTpPOMCTBA: MY3BIKAJIBHbIC
UHCTPYMEHTBI, YABTpa3ByKOBas
JUAarHOCTHMKa B TEXHUKE M MEIHIMHE,
panap, paluONpPUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neyp

53

OIITUKA

5.3.1

[IpssmMonMHENHOE PACIPOCTPAHEHUE CBETa

B OJIHOpoJIHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBl OTpaKEHUS
csera. [loctpoenne m300pakeHNil B IIOCKOM

3epKaje

5.33

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIH MOKa3aTelb

MpeToMIICHUS

534

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbId yroJl MOJHOTO BHYTPEHHETO

OTpaXKEHHUS

5.35

Hucnepcusi cBera. ChoXHBIM  coCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparonue ¥ pacceuBarollUe JUH3BI.
Toukass nuH3a. DOKyCHOE PpACCTOSIHUE H
ONTUYECKass  Ccujla  TOHKOW  JIMH3BI.
[TocTpoenue u3o0pa>keHUil B COOMPAIOLTUX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW JUH3bL. YBEIUYEHHE, JaBaeMOe

JINH30U

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTH FCOMCTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepennust  cBera. KorepenrtHsie
VCTOYHUKH. VYcnosus HaOIr01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cera.  JudpakuuoHHas

pemérka. YciaoBue HAOMIOACHUS TIaBHBIX

5.3.9 MaKCHMMYMOB npHu aJICHU U
MOHOXpPOMaTHYECKOTO cBeTa Ha
T(QPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus ceeta
TexHuyeckue ycTpoilcTBa: OUYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJOKOHHAs
OTITHKA, TrQpaKIuOHHAS pemérka,
MOJISIPOU T
[IpakTnueckue paboTHI. Nsmepenue
5310 nokasarens npenomienus. VccnenoBanue

CBOWCTB  W300pakeHW B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunibl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOpUn
OTHOCHUTEJIbHOCTH: MHBAapUAHTHOCTD
MOJYJi CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMCHHOCTH.
3aMe,I[J'ICHI/IC BpEMCHH MW  COKpallCHHE

JUINHBI

6.3

3Hepr1/151 " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIBbI

6.4

CBsi3b Maccbl C JHEpPrued M UMITYIHCOM
CBOOOJIHOM 4YacTHIBl. OHEPrus IOKOS

CcBOOOTHOM YaCTHIIBLI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Popmyiia [lnanka cBsA3u sHEprUn
dorona ¢ ero wyacroToi. OHeprus u

UMIYJIbC GOTOHA

7.1.2

OTtkpeiTHE U UccnenoBanue ¢orodrddexra.




OnbITHI AT. CroseroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DOHHIITENHA IS

dotorddexra. «Kpachnas TPaHULIA»

dororddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYeCcKHEe yCTPOWCTBA: (OTOIIEMEHT,
dboTomaTUHK, COJIHEYHAsI Oarapes,

CBETOIUO/T

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHas[ MOJICIb aToMa

7.2.2

[Toctynarsl bopa. N3nyuenne u
norjouieHre (GOTOHOB TPHU  IEpPEXoie
aToMa C OJHOIO YpOBHS DSHEPrUUM Ha
npyroi. Buasl cnektpoB. CiekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHOBEIE cBoWicTBa 4acTHIll. BOJHEI e
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanusM. Jludpakuus SNEKTpOHOB Ha

KpucTajliax

7.2.4

CroHTtanHoe BBIHYXXACHHOC H3JTYUCHHUC.

YcTpoicTBO U pUHIMIT paboTHI J1a3epa

7.2.5

TexHudyeckne YCTPONCTBA: CHEKTPaNbHBIH
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIM

KOMIIBIOTECP

7.2.6

[Tpaktuyeckue  pabotsl.  Habmogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/I$I n peructpanuu

SJICMCHTAPHBIX YaCTHUIL

7.3.2

OTKpBITI/IC PAANOAKTUBHOCTH. OmnbITH




Pesepdopna 1o onpexpeneHuro cocraBa
pannoakTuBHOrO  u3inydeHus. (CBoiicTBa
anbda-, 6era-, TaMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEUTpOHAa.
Hyxnonnas moxens sinpa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe 4mciio

sanapa. 3oTonsl

7.3.4

Anbda-pacna. DNIEeKTPOHHBIHN u
MO3UTPOHHBIM  OeTa-pacnaj. l'amma-
U3ITy4YeHHE. 3aKOH  paJMOaKTHBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKJIOHOB B  sjpe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuun. JleneHWe W CHHTE3

saaep

7.3.7

Anepubiit peaxkTop. TepMmosiepHbIi
cunte3. IlpobmemMbl W  MEPCHEKTUBBHI
SIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACMEKThI S/IEPHON IHEPTETUKHU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTPOHA. OyHAaMeHTalbHbIE

B3aHUMOCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
KaMepa BunbcoHa, sIepHBI peakTop,

aroMHasa OoM0Oa

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

doTtorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, spKue

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

8.2

Conneunass cuctema. llnaHeTnl 3eMHOI

TPYIIIIBI. IImaneThI-rura’nThl u ux




CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Masble

testa COJTHEYHOM CUCTEMBI

8.3

Connme, ¢orochepa u  armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk suepruu CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETMMOCTb, Paauyc, TeMIleparypa,
170:¢ B3aMOCBSI3b. Hunarpamma
«CHEKTpaJibHBIIl  KJIacC — CBETUMOCTbHY.
3BE3bl  IJIAaBHOM  MOCIENIOBATEBHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

Baytpennee CTpOEeHue 3BE3.
CoBpeMeHHbIE MPEICTaBICHUS (o]
IPOMCXOKICHNU U dBoronny ConHLa u 3BE31.

ITanel JKU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pacrnpeneneHue 3BE3N, Ta3za W IBUIM.
IMonoxxenne wu pgBwxenne CoJiHIIA B
lamaktuke. Ilmockas wu  cdepudeckas

IHOACHUCTEMBI TamaxkTukn

8.8

Tuner ramaktuk. PaguoramakTuku U

KkBa3zapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenue — BceneHHOM.
3akon XaOOma. Pas0eranue rajlakTHK.
Boszpact u paguyc Bcenennoii, Teopus
bompmioro B3peiBa. Mogens  «ropsuei

Bcenennoii». PenukroBoe H3JIyUCHHUC

8.10

MacmtabHast ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménusie npoGiemsl

aCTpOHOMHU
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